dsPIC33EPXXX(GP/MC/MU)806/810/814

MICROCHIP

and PIC24EPXXX(GP/GU)810/814

16-Bit Microcontrollers and Digital Signal Controllers with
High-Speed PWM, USB and Advanced Analog

Operating Conditions

» 3.0V to 3.6V, -40°C to +125°C, DC to 60 MIPS
* 3.0V to 3.6V, -40°C to +85°C, DC to 70 MIPS

Core: 16-Bit dsPIC33E/PIC24E CPU

« Code-Efficient (C and Assembly) architecture

* Two 40-Bit Wide Accumulators

» Single-Cycle (MAC/MPY) with Dual Data Fetch

» Single-Cycle Mixed-Sign MUL Plus Hardware Divide
« 32-Bit Multiply Support

Clock Management

* 2% Internal Oscillator

* Programmable PLLs and Oscillator Clock Sources
» Fail-Safe Clock Monitor (FSCM)

* Independent Watchdog Timer

» Fast Wake-up and Start-up

Power Management

* Low-Power Management modes (Sleep, Idle, Doze)
 Integrated Power-on Reset and Brown-out Reset

* 1.0 mA/MHz Dynamic Current (typical)

* 60 pA IPD Current (typical)

High-Speed PWM
* Up to Seven PWM Pairs with Independent Timing
» Dead Time for Rising and Falling Edges
+ 8.32 ns PWM Resolution
*« PWM Support for:
- DC/DC, AC/DC, Inverters, PFC, Lighting
- BLDC, PMSM, ACIM, SRM
* Programmable Fault Inputs
» Flexible Trigger Configurations for ADC Conversions

Advanced Analog Features

* Two Independent ADC modules:
- One ADC configurable as 10-bit, 1.1 Msps with four
S&H or 12-bit, 500 ksps with one S&H
- One 10-bit ADC, 1.1 Msps with four S&H
- Eight S&H using both ADC 10-bit modules
- 24 analog channels (64-pin devices) up to 32 analog
channels (100/121/144-pin devices)
» Flexible and Independent ADC Trigger Sources
* Comparators:
- Up to three Analog Comparator modules
- Programmable references with 32 voltage points

Timers/Output Compare/Input Capture

* 27 General Purpose Timers:
- Nine 16-bit and up to four 32-bit Timers/Counters
- 16 OC modules configurable as Timers/Counters
- Two 32-bit Quadrature Encoder Interface (QEI)

modules configurable as Timers/Counters

* 16 IC modules

» Peripheral Pin Select (PPS) to allow Function Remap

* Real-Time Clock and Calendar (RTCC) module

Communication Interfaces

* USB 2.0 OTG-Compliant Full-Speed Interface

* Four UART modules (15 Mbps)
- Supports LIN/J2602 protocols and IrDA®

* Four 4-Wire SPI modules (15 Mbps)

* Two ECAN™ modules (1 Mbaud) CAN 2.0B Support

+ Two 12C modules (up to 1 Mbaud) with SMBus Support

« Data Converter Interface (DCI) module with Support for
I°S and Audio Codecs

* PPS to allow Function Remap

» Parallel Master Port (PMP)

* Programmable Cyclic Redundancy Check (CRC)

Direct Memory Access (DMA)

* 15-Channel DMA with User-Selectable
Priority Arbitration

« UART, USB, SPI, ADC, ECAN™ IC, OC, Timers,
DCI/I2S, PMP

Input/Output

» Sink/Source 10 mA on All Pins

+ 5V Tolerant Pins

» Selectable Open-Drain, Pull-ups and Pull-Downs
» Up to 5 mA Overvoltage Clamp Current

» External Interrupts on All I/O pins

Qualification and Class B Support

+ AEC-Q100 REVG (Grade 1 -40°C to +125°C) Planned
+ AEC-Q100 REVG (Grade 0 -40°C to +150°C) Planned
» Class B Safety Library, IEC 60730

Debugger Development Support

* In-Circuit and In-Application Programming

» Five Program and Three Complex Data Breakpoints
« |EEE 1149.2 Compatible (JTAG) Boundary Scan

» Trace and Run-Time Watch
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

dsPIC33EPXXX(GP/MC/MU)806/810/814
and PIC24EPXXX(GP/GU)810/814
PRODUCT FAMILIES

The device names, pin counts, memory sizes and
peripheral availability of each device are listed in
Table 1. Their pinout diagrams appear on the following
pages.

TABLE 1: dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
CONTROLLER FAMILIES

Remappable Peripherals
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QFN, 2 ADC,
dsPIC33EP256MUB06 | 64 | rorp 280 (28| 9 (16| 16 | 8 | 2 |4 [ 4|2 |5 15 1|34 |12 |1 | =1 ]Y |51
100 | TQFP 2 ADC
dsPIC33EP256MU810 280 28| 9 (16|16 |12 |2 |4 |4 |2 |5[15] 1|34 |1]2]1 11y |83
121 | TFBGA 32ch
dsPIC33EP256MUB14 | 144 | TP | og0 (28| 9 [16] 16 | 14 | 2 | 4 | a | 2[5 [15] 1 | 3m | 1] 2] 1[2APC] 1 |y |12
LQFP 32ch
QFN, 2 ADC,
dsPIC33EP512GP806 | 64 | fop | 536 |52 9 (16 16 | — | — (4 | 4 | 2|5 (15| 1| 34 | 1| 2|1 |9, —|Y |53
QFN, 2 ADC,
dsPIC33EP512MC806 | 64 | rqrp | 536 (52| 9 (16| 16 | 8 |2 |4 | 4|2 |5 (15| 1 |34 [ 1|2 |1 |0 —|Y |53
100 | TQFP 2 ADC
dsPIC33EP512MU810 536 |52 9 |16| 16|12 | 2|4 |4 |2]|5|15|1 |34 |1]2]1 11]v]|83
121 | TFBGA 32ch
dsPIC33EP512MUB14 | 144 | TP | 535 (50| 9 [16] 16 | 14 | 2 | 4 | a | 2[5 [15] 1 | 3@m | 1] 2] 1[2APC] 1|y |12
LQFP 32ch
100 | TQFP 2 ADC
PIC24EP256GU810 280 (28| 9 |16 16| 0 |0 |4 |4 |25 (15[ 1|34 1|21 [0 1][Y|83
121 | TFBGA 32l
PIC24EP256GU8S14 | 144 | TOEP 1 ogq |28 9 (16| 16 | 0 |0 |4 |4 |2 |5 |15] 1|34 |[1]2]1|28PC] 1|y |122
LQFP 32 ¢ch
QFN, 2 ADC,
PIC24EP512GP806 | 64 | {oep | 586 (52| 9 (16| 16 | — | — |4 |4 | 2|5 (15| 1 (34 | 1|2 1|50 —|Y |53
100 | TQFP 2 ADC
PIC24EP512GU810 536 |52| 9 |16|16 | 0 |0 |4 |4 | 2|5 (15| 1|34 |[1]2]1 11y |83
121 | TFBGA 32ch
PIC24EP512GU814 | 144 Tg';';L 53 |52| 9 |16|16| 0 |0 |4 |4 | 2|5 (15| 1|34 |1]|2]1 23‘2\2% 1Y [122

Note 1: Flash size is inclusive of 24 Kbytes of auxiliary Flash. Auxiliary Flash supports simultaneous code execution and self-erase/programming.

Refer to Section 5. “Flash Programming” (DS70609) in the “dsPIC33E/PIC24E Family Reference Manual’.
RAM size is inclusive of 4 Kbytes of DMA RAM (DPSRAM) for all devices.

Up to eight of these timers can be combined into four 32-bit timers.

Eight out of nine timers are remappable.

PWM Faults and Sync signals are remappable.

Four out of five interrupts are remappable.

Comparator output is remappable.

The ADC2 module supports 10-bit mode only.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams

64-Pin QFN

AN29/PWM3H/PMD5/RP85/RE5S
AN30/PWM4L/PMD6/RPI86/RE6
AN31/PWM4H/PMD7/RP87/RE7
C1IN3-/SCK2/PMA5/RP118/RG6
C1IN1-/SDI2/PMA4/RPI119/RG7
C2IN3-/SDO2/PMA3/RP120/RG8
MCLR

C2IN1-/PMA2/RPI121/RG9

Vss

VDD
AN5/C1IN1+/VBUSON/VBUSST/RPI37/RB5
AN4/C1IN2-/USBOEN/RPI36/RB4
AN3/C2IN1+/VPIO/RPI35/RB3
AN2/C2IN2-/VMIO/RPI34/RB2
PGEC3/AN1/VREF-/RPI33/RB1
PGED3/ANO/VREF+/RPI32/RB0O

Note 1:

PMBE/RP67/RD3
50 [l DPH/RP66/RD2
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AN15/PMAO/RPI47/RB15 []30
SDA2/PMA9/RP100/RF4

49 VcPcoN/RP65/RD1

SCL2/PMA8/RP101/RF5 [ 32

W = Pins are up to 5V tolerant

48
47
46
45
44
43
42
417
40(]
39 ]
38]
37(]
36 []
35]

34:

33

PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14
PGED2/SOSCI/C3IN3-/RPI61/RC13
INTO/DMH/RP64/RDO
PMCS1/RPI75/RD11
ASCL1/PMCS2/RPI74/RD10
ASDA1/DPLN/RPI73/RD9
RTCC/DMLN/RPI72/RD8

Vss

OSC2/CLKO/RC15
OSC1/RPIG0/RC12

VDD

D+/RG2

D-/RG3

VUsB3v3

VBUS

USBID/RP99/RF3

The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.

Every 1/0O port pin (RAX-RGx) can be used as change notification (CNAx-CNGx). See Section 11.0
“1/0 Ports” for more information.

The availability of I2C™ interfaces varies by device. Selection (SDAx/SCLx or ASDAX/ASCLX) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams

64-Pin QFN Wl = Pins are up to 5V tolerant
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AN29/PWM3H/PMD5/RP85/RES [1 1 48 [| PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14
AN30/PWMA4L/PMD6/RPI86/RE6 [] 2 47 [| PGED2/SOSCI/C3IN3-/RPI61/RC13
AN31/PWM4H/PMD7/RP87/RE7 [] 3 46 Il INTO/RP64/RDO
C1IN3-/SCK2/PMA5/RP118/RG6 [] 4 45l PMCS1/RPI75/RD11
C1IN1-/SDI2/PMA4/RPI119/RG7 [] 5 44 )| ASCL1/PMCS2/RPI74/RD10
C2IN3-/SDO2/PMA3/RP120/RG8 [] 6 43 [| ASDA1/RPI73/RD9
MCLR I 7 42 Il RTCC/RPI72/RD8
C2IN1-/PMA2/RPI121/RG9 [] 8 41[] vss
vss [19 dsPIC33EP512MC806 40[] OSC2/CLKO/RC15
vop [] 10 39| OSC1/RPIBO/RC12
ANS/C1IN1+/RPI37/RB5 [] 11 38[] Vop
AN4/C1IN2-/RPI36/RB4 [] 12 37 [] SCLI/RG2
AN3/C2IN1+/RPI35/RB3 [] 13 36 [| SDA1/RG3
AN2/C2IN2-/RPI34/RB2 [] 14 35[] RP102/RF6
PGEC3/AN1/VREF-/RPI33/RB1 [] 15 34 | RP98/RF2
PGED3/ANO/VREF+/RPI32/RBO [] 16 33 [l RP99/RF3
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Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.

2: Every I/O port pin (RAX-RGx) can be used as change notification (CNAx-CNGx). See Section 11.0
“I/0 Ports” for more information.

3: The availability of [2C™ interfaces varies by device. Selection (SDAx/SCLx or ASDAX/ASCLX) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams

64-Pin QFN

O

AN29/PMD5/RP85/RES
AN30/PMD6/RPI86/RE6
AN31/PMD7/RP87/RE7
C1IN3-/SCK2/PMA5/RP118/RG6
C1IN1-/SDI2/PMA4/RPI119/RG7
C2IN3-/SDO2/PMA3/RP120/RG8
MCLR
C2IN1-/PMA2/RPI121/RG9
Vss
VDD
AN5/C1IN1+/RPI37/RB5
AN4/C1IN2-/RPI36/RB4
AN3/C2IN1+/RPI35/RB3
AN2/C2IN2-/RPI34/RB2
PGEC3/AN1/VREF-/RPI33/RB1
PGED3/ANO/VREF+/RPI32/RBO

0N WN =

64 [| AN28/PMD4/RP84/RE4
63 [ AN27/PMD3/RPI83/RE3
62[] AN26/PMD2/RP82/RE2
61[] AN25/PMD1/RPI81/RE1
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dsPIC33EP512GP806

PIC24EP512GP806

PMBE/RP67/RD3

50| RP66/RD2
49| RP65/RD1

Note 1:

PGEC1/AN6/RPI38/RB6 []117

PGED1/AN7/RPI39/RB7 []18

Avop [119

AVss [120

AN8/PMAG/RPI40/RBS8 []121

AN9/PMA7//RPI41/RB9 []22

TMS/AN10/CVREF/PMA13/RPI42/RB10 []123

TDO/AN11/PMA12/RPI43/RB11 []24

Vss []125
VDD []26

TCK/AN12/PMA11/RP144/RB12 []27

TDI/AN13/PMA10/RPI45/RB13 []28

AN14/PMA1/RPI46/RB14 []29

AN15/PMAO/RPI47/RB15 []30

SDA2/PMA9/RP100/RF4 [ 31
SCL2/PMA8/RP101/RF5

48
47
46
45
44
43
42
41
40
39
38
37
36
35
34
33

W = Pins are up to 5V tolerant

PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14
PGED2/SOSCI/C3IN3-/RPI61/RC13
INTO/RP64/RDO
PMCS1/RPI75/RD11
ASCL1/PMCS2/RPI74/RD10
ASDA1/RPI73/RD9
RTCC/RPI72/RD8

Vss

OSC2/CLKO/RC15
OSC1/RPIGO/RC12

VDD

SCLI/RG2

SDA1/RG3

RP102/RF6

RP98/RF2

RP99/RF3

The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.

Every 1/0O port pin (RAx-RGx) can be used as change notification (CNAx-CNGx). See Section 11.0
“I/0 Ports” for more information.

The availability of [2C™ interfaces varies by device. Selection (SDAx/SCLx or ASDAX/ASCLX) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams (Continued)

64-Pin TQFP

AN24/PWM1L/PMDO/RP80/REQ

VeMPsT2/RP97/RF1

AN25/PWM1H/PMD1/RPI81/RE1
VempPsT1/RP96/RFO
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AN26/PWM2L/PMD2/RP82/RE2

AN29/PWM3H/PMD5/RP85/RES [
AN30/PWM4L/PMD6/RPISS/RES |
AN31/PWM4H/PMD7/RP87/RE7 ]
C1IN3-/SCK2/PMAS5/RP118/RG6 ]
C1IN1-/SDI2/PMA4/RPI119/RG7 ]
C2IN3-/SDO2/PMA3/RP120/RG8 ]|
MCLR
C2IN1-/PMA2/RPI121/RGY ]
Vss[—]9

VDD [
AN5/C1IN1+/VBUSON/VBUSST/RPI37/RB5 1"

AN4/C1IN2-/USBOEN/RPI36/RB4 [ 12
AN3/C2IN1+/VPIO/RPI35/RB3 13
AN2/C2IN2-/VMIO/RPI34/RB2 |14
PGEC3/AN1/VREF-/RPI33/RB1 115

PGED3/ANO/VREF+/RPI32/RBO |16

ONOOOPRrWN =

C3IN1+/VcMPsT3/RP71/RD7

C3IN2-/RP70/RD6
PMRD/RP69/RD5
PMWR/RP68/RD4

VDD
Vcap

dsPIC33EP256MU806

PMBE/RP67/RD3
DPH/RP66/RD2

AVDD 19
AVss 20

AN8/PMAG/RPI40/RB8 21

AN9/PMA7//RPI41/RB9 22

PGEC1/AN6/RPI38/RB6 17
TMS/AN10/CVREF/PMA13/RPI42/RB10 [__]23

PGED1/AN7/RCV/RPI39/RB7 18

Note 1:

Vss 25
VDD 26

TDO/AN11/PMA12/RPI43/RB11 24
TCK/AN12/PMA11/RP144/RB12 27

TDI/AN13/PMA10/RPI45/RB13 28

AN14/PMA1/RP146/RB14 29
AN15/PMAO/RPI47/RB15 30

SDA2/PMA9/RP100/RF4

VCcPCON/RP65/RD1

SCL2/PMA8/RP101/RF5

[l = Pins are up to 5V tolerant

PGED2/SOSCI/C3IN3-/RPI61/RC13
INTO/DMH/RP64/RD0O
PMCS1/RPI75/RD11
ASCL1/PMCS2/RPI74/RD10
ASDA1/DPLN/RPI73/RD9
RTCC/DMLN/RPI72/RD8
Vss

OSC2/CLKO/RC15
OSC1/RPI6O/RC12

VDD

D+/RG2

D-/RG3

\VUsB3v3

VBUS

USBID/RP99/RF3

PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14

The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.

2: Every I/O port pin (RAX-RGx) can be used as change notification (CNAx-CNGx). See Section 11.0
“1/0 Ports” for more information.

3: The availability of [2C™ interfaces varies by device. Selection (SDAx/SCLx or ASDAX/ASCLX) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams (Continued)

64-Pin TQFP

AN29/PMD5/RP85/RES [
AN30/PMD6/RPIS6/RES |
AN31/PMD7/RP87/RE7 ]
C1IN3-/SCK2/PMAS5/RP118/RG6 ]
C1IN1-/SDI2/PMA4/RPI119/RG7 ]
C2IN3-/SDO2/PMA3/RP120/RG8 ]|
MCLR
C2IN1-/PMA2/RPI121/RGY ]

Vss [

VDD
ANS/C1IN1+/RPI37/RB5 ]

AN4/C1IN2-/RPI36/RB4 |
AN3/C2IN1+/RPI35/RB3 [ |
AN2/C2IN2-/RPI34/RB2 |
PGEC3/AN1/VREF-/RPI33/RB1 |
PGED3/ANO/VREF+/RPI32/RBO |

Note 1:

ONOOOPRrWN =

11
12
13
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15
16
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AN27/PMD3/RPI83/RE3
AN26/PMD2/RP82/RE2
AN25/PMD1/RPI81/RE1

AN24/PMDO0/RP80/REQ

RP97/RF1

RP96/RFO
VDD

C3IN1+/RP71/RD7
C3IN2-/RP70/RD6
PMRD/RP69/RD5

Vcap

dsPIC33EP512GP806

PMWR/RP68/RD4

PIC24EP512GP806

PMBE/RP67/RD3

RP66/RD2

PGEC1/AN6/RPI38/RB6 17
PGED1/AN7/RPI39/RB7 18

AVDD 19
AVss 20

AN8/PMAG/RPI40/RB8 21
AN9/PMA7//RPI41/RB9 22

TMS/AN10/CVREF/PMA13/RP142/RB10 23

Vss 25
VDD 26

TDO/AN11/PMA12/RPI43/RB11 24
TCK/AN12/PMA11/RP144/RB12 27
TDI/AN13/PMA10/RPI45/RB13 |28

AN14/PMA1/RP146/RB14 29
AN15/PMAO/RPI47/RB15 30

SDA2/PMA9/RP100/RF4

RP65/RD1

SCL2/PMA8/RP101/RF5

The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.

Every 1/0O port pin (RAx-RGx) can be used as change notification (CNAx-CNGx). See Section 11.0
“1/0 Ports” for more information.

The availability of [2C™ interfaces varies by device. Selection (SDAx/SCLx or ASDAX/ASCLX) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.

[l = Pins are up to 5V tolerant

PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14
PGED2/SOSCI/C3IN3-/RPI61/RC13
INTO/RP64/RDO
PMCS1/RPI75/RD11
ASCL1/PMCS2/RPI74/RD10
ASDA1/RPI73/RD9
RTCC/RPI72/RD8

Vss

OSC2/CLKO/RC15
OSC1/RPI6O/RC12

VDD

SCL1/RG2

SDA1/RG3

RP102/RF6

RP98/RF2

RP99/RF3

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams (Continued)

64-Pin TQFP

AN29/PWM3H/PMD5/RP85/RES [
AN30/PWM4L/PMD6/RPISS/RES |
AN31/PWM4H/PMD7/RP87/RE7 ]
C1IN3-/SCK2/PMAS5/RP118/RG6 ]
C1IN1-/SDI2/PMA4/RPI119/RG7 ]
C2IN3-/SDO2/PMA3/RP120/RG8 ]|
MCLR
C2IN1-/PMA2/RPI121/RGY ]

Vss [

VDD
AN5/C1IN1+/RPI37/RB5

AN4/C1IN2-/RPI36/RB4 |
AN3/C2IN1+/RPI35/RB3 [ |
AN2/C2IN2-/RPI34/RB2 |
PGEC3/AN1/VREF-/RPI33/RB1 |
PGED3/ANO/VREF+/RPI32/RBO |

Note 1:

ONOOOPRrWN =

11
12
13
14
15
16

<
i
x
3
@
o
[\4
x
3
[a)]
=
o
1
[se)
=
B
o
@
N
z
<

AN27/PWM2H/PMD3/RPI83/RE3
AN26/PWM2L/PMD2/RP82/RE2
AN25/PWM1H/PMD1/RPI81/RE1

AN24/PWM1L/PMDO/RP80/REQ

RP97/RF1

RP96/RFO

C3IN1+/RP71/RD7
C3IN2-/RP70/RD6
PMRD/RP69/RD5

VDD
Vcap

dsPIC33EP512MC806

PMWR/RP68/RD4

PMBE/RP67/RD3

RP66/RD2

PGEC1/AN6/RPI38/RB6 17
PGED1/AN7/RPI39/RB7 18

AVDD 19
AVss 20

AN8/PMAG/RPI40/RB8 21
AN9/PMA7//RPI41/RB9 22

TMS/AN10/CVREF/PMA13/RP142/RB10 23

Vss 25
VDD 26

TDO/AN11/PMA12/RPI43/RB11 24
TCK/AN12/PMA11/RP144/RB12 27
TDI/AN13/PMA10/RPI45/RB13 |28

AN14/PMA1/RP146/RB14 29
AN15/PMAO/RPI47/RB15 30

SDA2/PMA9/RP100/RF4

RP65/RD1

SCL2/PMA8/RP101/RF5

[l = Pins are up to 5V tolerant

PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14
PGED2/SOSCI/C3IN3-/RPI61/RC13
INTO/RP64/RDO
PMCS1/RPI75/RD11
ASCL1/PMCS2/RPI74/RD10
ASDA1/RPI73/RD9
RTCC/RPI72/RD8

Vss

OSC2/CLKO/RC15
OSC1/RPI6O/RC12

VDD

SCL1/RG2

SDA1/RG3

RP102/RF6

RP98/RF2

RP99/RF3

The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See

Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.
2: Every /O port pin (RAx-RGXx) can be used as change notification (CNAx-CNGx). See Section 11.0
“I/O Ports” for more information.

3: The availability of I2C™ interfaces varies by device. Selection (SDAx/SCLx or ASDAX/ASCLX) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.

DS70616G-page 8
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams (Continued)

100-Pin TQFP W = Pins are up to 5V tolerant
[5g] ~
] ]
rsx K ~
< o N © S [a]
ro i ai «
o Lo =
SN =3 o
[ayala) [a¥a) -9 4 -
= = L = ©;n Y a
ELd T33g LL pE8R  B4E
JId N, T 58 oLyl [ alry
2RI Qo SR BmwaxNXo
S22 0p==Na8HEE ZEeR=-9o3L
22 2yfy23aaprac ceprQ2F9%
Ladps§ellilisbhh td6Cxowmk s
IRONVNABTFAIv-— o o n_‘_Nog'\‘o'-”\o
NN~ ANNT S50 ZZL=EEDT P
ZZZOLOQAOAZZZZQAOQA00Qp0MO=2=200=200
CCEXEILIIIIEXESS>S>S>0000xXELOS
OO ONOULTONANTONDONOUOIT®M
gmmmmmmmmmmwwwwwww
RP127/RG15 J Vss
Vop []2 PGEC2/SOSCOIC3IN1-T1CK/RPI62/RC14
AN29/PWM3H/PMD5/RP85/RES [ 3 PGED2/SOSCI/C3IN3-/RPI61/RC13
AN30/PWMA4L/PMD6/RPI86/RE6 [ 4 INTO/DMH/RP64/RDO
AN31/PWM4H/PMD7/RP87/RE7 |5 PMCS1/RPI75/RD11
AN16/PWMSL/RPI49/RC1 [ 6 ASCL1/PMCS2/RPI74/RD10
AN17/PWMSH/RPI50/RC2 7 ASDA1/DPLN/RPI73/RD9
AN18/PWM6L/RPI51/RC3 [ 8 RTCC/DMLN/RPI72/RD8
AN19/PWM6H/RPI52/RC4 |9 RPI31/RA15
C1IN3-/SCK2/PMAS5/RP118/RG6 [ 10 RPI30/RA14
C1IN1-/SDI2/PMA4/RPI119/RG7 [ 11 65— Vss
C2IN3-/SDO2/PMA3/RP120/RG8[—] 12 64 ] OSC2/CLKO/RC15
MCLR g 13 dsPIC33EP512MU810 63 ] OSC1/RPIBO/RC12
C2IN1-/PMA2/RPI121/RGI[] 14 dsPIC33EP256MU810 62— VbD
Vss []15 61 [mm TDO/RPI21/RA5
VoD [ 16 60 [m TDI/RPI20/RA4
TMS/RPI16/RA0 [l 17 59 [mm ASDA2/RPI19/RA3
AN20/RPI88/RES [ 18 58 [ ASCL2/RPI18/RA2
AN21/RPIB9/RE9 |19 57 ] D+/RG2
AN5/C1IN1+/VBUSON//VBUSST/RPI37/RB5 [ 20 56 [ D-/RG3
AN4/C1IN2-/USBOEN/RPI36/RB4 [ 21 55 ] VusB3v3
AN3/C2IN1+/VPIO/RPI35/RB3 [] 22 VBus
AN2/C2IN2-/VMIO/RPI34/RB2 [] 23 RP104/RF8
PGEC3/AN1/RPI33/RB1 |24 RP98/RF2
PGED3/ANO/RPI32/RB0 [ 25 USBID/RP99/RF3
K@l\meFwam(Ol\wOOw—N(")ﬂ‘ID@
NANANNOTOOOOOOOOOS I
BnI283RISE Siﬁﬁﬂﬁﬁi’% axexy
m
LICEI<iipR T rroree “EEES
eohr  I337  =-88399F @282
ool oYX SIS S 4 SN
> oo ooo o o
$57¢ SEfgo Chboorx @0EE
Z0 <2y ) =22 <<
44 2=z F zx:=32 ==
55 Las= =>fn oo
Z Vo a [T DR
wg 2288 38ss 23
£3 <=hz 222 23
<<
g § < <<
o e
b4
<
Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.
2: Every I/O port pin (RAX-RGx) can be used as change notification (CNAx-CNGx). See Section 11.0
“1/0 Ports” for more information.
3: The availability of ’°C™ interfaces varies by device. Selection (SDAX/SCLx or ASDAX/ASCLX) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.

© 2009-2012 Microchip Technology Inc.

DS70616G-page 9



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams (Continued)

100-Pin TQFP W = Pins are up to 5V tolerant

~
a
. @
<+ QN oo =
Wy Wi ~
e g - o &
IIY 0 i Lo SQuwux )
0 = © =0 N © (52}
fao oa<< gx 2098 OnE
rre o rroeo > > 2SLS oo
ITodlcI=cSado—nn §,\%¢,mt\|r\ﬂ\f§
00000 QoaNNGHLL 22T 3palw
S5>xly>>copesr <Xpe2PFeE
100556002 xsh5G fd8Ccomk S
IRSNVNNB ISR @ QE%DEREM\Q
NANNT - AANNT--SsSaFZZESEEDNTR
ZZZOQAOQOOQAZZZZ0AOQAO00Qo0mM®M=2=200=00
AL rr<<<<rer>>>>0000xeroan>
OO OMNOUTONTODNDON O M
OPPHEOPRDPDO DD DD 0D DD D
RP127/RG15 1 75 Vss

VDD 2 74 [] PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14
AN29/PMD5/RP85/RE5 [ 3 731 PGED2/SOSCI/C3IN3-/RPI61/RC13
AN30/PMD6/RPI86/RE6 [ 4 72 INTO/DMH/RP64/RDO
AN31/PMD7/RP87/RE7 [|5 71 PMCS1/RPI75/RD11
AN16/RPI49/RC1 []6 70 [l ASCL1/PMCS2/RPI74/RD10
AN17/RPI50/RC2 |7 69 [l ASDA1/DPLN/RPI73/RD9
8

AN18/RPI51/RC3 [] 68 [l RTCC/DMLN/RPI72/RD8

AN19/RPI52/RC4 ]9 67 [l RPI31/RA15
C1IN3-/SCK2/PMAS/RP118/RG6 [ 10 66 [l RPI30/RA14
C1IN1-/SDI2/PMA4/RPI119/RG7 [ 11 651 Vss

C2IN3-/SDO2/PMA3/RP120/RG8 [ 12 PIC24EP512GU810 64 [] OSC2/CLKO/RC15
MCLR | 13 PIC24EP256GU810 63[] OSC1/RPIGO/RC12
C2IN1-/PMA2/RPI121/RG9 [ 14 62 ] VoD
Vss 15 61 [l TDO/RPI21/RA5
VDD [ 16 60 TDI/RPI20/RA4
TMS/RPI16/RA0 i 17 59 [ ASDA2/RPI19/RA3
AN20/RPI88/RE8 {18 58 [l ASCL2/RPI18/RA2
AN21/RPIB9/RE9 [ 19 57 ] D+/RG2
AN5/C1IN1+/VBUSON/VBUSST/RPI37/RB5 [ 20 56 ] D-/RG3
AN4/C1IN2-/USBOEN/RPI36/RB4 [ 21 55[] VuUsB3v3

AN3/C2IN1+/VPIO/RPI35/RB3 [ 22
AN2/C2IN2-/VMIO/RPI34/RB2 | 23
PGEC3/AN1/RPI33/RB1 24
PGED3/ANO/RPI32/RB0 [ 25

N

VBUS
RP104/RF8
RP98/RF2
USBID/RP99/RF3

38
39
40

VoD []37

RP108/RF12
AN12/PMA11/RPI44/RB12 [ 41

AVDD []30

AVss []31
AN8/PMA6/RPI40/RB8 [] 32
Vss []36

Vss []45

VDD []46

VREF-/RA9 [ 28
RPI78/RD14

VREF+/RA10 [] 29
RP79/RD15

RP109/RF13
SDA2/PMA9/RP100/RF4
SCL2/PMA8/RP101/RF5

AN9/PMAT7//RPI41/RB9 [] 33
TCK/RPI17/RA1

PGEC1/AN6/RPI38/RB6 [] 26
AN10/CVREF/PMA13/RPI42/RB10 [| 34

PGED1/AN7/RCV/RPI39/RB7 [|27
AN11/PMA12/RPI43/RB11 [ 35
AN13/PMA10/RPI45/RB13 [ 42

AN14/PMA1/RPI46/RB14 [ 43
AN15/PMAO/RPI47/RB15 [ 44

Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.

2: Every /O port pin (RAx-RGx) can be used as change notification (CNAx-CNGx). See Section 11.0
“1/0 Ports” for more information.

3: The availability of [2C™ interfaces varies by device. Selection (SDAX/SCLx or ASDAX/ASCLX) is
made using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.

DS70616G-page 10 © 2009-2012 Microchip Technology Inc.
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RA2

o o O O O e O e e e O

RD1
RC15
RA4

o O e e O O O e e o o

RE8

RC14

10
RD2
Vss
Vss
RA3

Pins are up to 5V tolerant
RG2

RD12
RD3
RC12
RA5
VusB3v3

@
NC
RD5
VbD
NC
VBUs
NC

VDD
Vcap
NC
Vss
NC
RB12

dsPIC33EP256MU810
dsPIC33EP512MU810
RF1
RFO
NC
Vss
NC VDD
RA1

RGO
RA7
Vss
VDD
RB11

REO
RE1
RG7
NC
NC

AVDD

RG13
RE2
RG9
RAOQ

NC
RB7

®e &6 O O O e O e e O O

NC

RE3
RG15
RG8
RE9
RB4
RB2

o o0 e O e e O e e o o
®¢ O O O O e e O O O O
MCLR

O 0O e e e O e e O O e
RB5

RE4
RB3

dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

0 0

RF4

o @

o)

@

D1

@
RD14

14

RB15

O8O

<

O
B1

O

RB13

14

N

@

F1

@
RF13

o

RB10

@z O

RB9

O§ O

o

O
A1
O

AVss

14

RA9

O§ O

RB6

Oz O

121-Pin TFBGA("

G
J

Pin Diagrams (Continued)
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Refer to Table 2 for full pin names.

Note 1:
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

TABLE 2: PIN NAMES: dsPIC33EP256MU810 AND dsPIC33EP512MU810
DEVICES('-?)
Nu':iqu::er Full Pin Name Nu::ger Full Pin Name
A1 AN28/PWM3L/PMD4/RP84/RE4 E8 RPI31/RA15
A2 AN27/PWM2H/PMD3/RPI83/RE3 E9 RTCC/DMLN/RPI72/RD8
A3 RP125/RG13 E10 | ASDA1®)/DPLN/RPI73/RD9
A4 AN24/PWM1L/PMDO/RP80/REO E11 RPI30/RA14
A5 RP112/RGO F1 MCLR
A6 VcmpsT2/RP97/RFA1 F2 C2IN3-/SDO2/PMA3/RP120/RG8
A7 VDD F3 C2IN1-/PMA2/RPI121/RG9
A8 No Connect F4 C1IN1-/SDI2/PMA4/RPI119/RG7
A9 RPI176/RD12 F5 Vss
A10 DPH/RP66/RD2 F6 No Connect
A1 VCPCON/RP65/RD1 F7 No Connect
B1 No Connect F8 VDD
B2 RP127/RG15 F9 OSC1/RPI60/RC12
B3 AN26/PWM2L/PMD2/RP82/RE2 F10 Vss
B4 AN25/PWM1H/PMD1/RPI81/RE1 F11 OSC2/CLKO/RC15
B5 AN23/RPI23/RA7 G1 AN20/RPI88/RE8
B6 VcmpsT1/RP96/RFO G2 AN21/RPI89/RE9Q
B7 VCAP G3 TMS/RPI16/RA0
B8 PMRD/RP69/RD5 G4 No Connect
B9 PMBE/RP67/RD3 G5 VDD
B10 Vss G6 Vss
B11 PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14 G7 Vss
C1 AN30/PWM4L/PMD6/RPI86/RE6 G8 No Connect
Cc2 VDD G9 TDO/RPI21/RAS
c3 RPI124/RG12 G10 | ASDA2)/RPI19/RA3
C4 RP126/RG14 G11 TDI/RPI20/RA4
C5 AN22/RPI22/RA6 H1 AN5/C1IN1+/VBUSON/VBUSST/RPI37/RB5
C6 No Connect H2 AN4/C1IN2-/USBOEN/RPI36/RB4
c7 C3IN1+/VcmpPsT3/RP71/RD7 H3 No Connect
C8 PMWR/RP68/RD4 H4 No Connect
C9 No Connect H5 No Connect
Cc10 PGED2/SOSCI/C3IN3-/RPI61/RC13 H6 VDD
Cc1 PMCS1/RPI75/RD11 H7 No Connect
D1 AN16/PWM5L/RPI49/RC1 H8 VBUS
D2 AN31/PWM4H/PMD7/RP87/RE7 H9 VUusB3v3
D3 AN29/PWM3H/PMD5/RP85/RE5S H10 D+/RG2¢¥
D4 No Connect H11 ASCL2C)/RPI18/RA2
D5 No Connect J1 AN3/C2IN1+/VPIO/RPI35/RB3
D6 No Connect J2 AN2/C2IN2-/VMIO/RPI34/RB2
D7 C3IN2-/RP70/RD6 J3 PGED1/AN7/RCV/RPI39/RB7
D8 RPI77/RD13 J4 AVDD
D9 INTO/DMH/RP64/RD0O J5 AN11/PMA12/RPI143/RB11
D10 No Connect J6 TCK/RPI17/RA1
D11 ASCL1()/PMCS2/RPI74/RD10 J7 AN12/PMA11/RP144/RB12
Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4 “Peripheral Pin Select” for
available peripherals and for information on limitations.
2: Every I/O port pin (RAx-RGXx) can be used as change notification (CNAx-CNGx). See Section 11.0 “I/O Ports” for more information.
3: The availability of ’C™ interfaces varies by device. Selection (SDAX/SCLx or ASDAX/ASCLXx) is made using the device Configuration bits,
ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.
4: The pin name is SCL1/RG2 for the dsPIC33EP512(GP/MC)806 and PIC24EP512GP806 devices.
5:  The pin name is SDA1/RG3 for the dsPIC33EP512(GP/MC)806 and PIC24EP512GP806 devices.

DS70616G-page 12
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

TABLE 2: PIN NAMES: dsPIC33EP256MU810 AND dsPIC33EP512MU810

DEVICES!"2) (CONTINUED)

Nu':":)er Full Pin Name Nuf:"t‘,er Full Pin Name
E1 AN19/PWM6BH/RPI52/RC4 J8 No Connect
E2 AN18/PWM6L/RPI51/RC3 Jo No Connect
E3 C1IN3-/SCK2/PMA5/RP118/RG6 J10 RP104/RF8
E4 AN17/PWM5H/RPI50/RC2 J11 D-/RG3(®)
E5 No Connect K1 PGEC3/AN1/RPI33/RB1
E6 RP113/RG1 K2 PGED3/ANO/RPI32/RBO
E7 No Connect K3 VREF+/RA10
K4 AN8/PMAG/RPI40/RB8 L3 AVss
K5 No Connect L4 AN9/PMA7//RP141/RB9
K6 RP108/RF12 L5 AN10/CVREF/PMA13/RPI42/RB10
K7 AN14/PMA1/RPI46/RB14 L6 RP109/RF13
K8 VDD L7 AN13/PMA10/RPI45/RB13
K9 RP79/RD15 L8 AN15/PMAO/RPI47/RB15
K10 USBID/RP99/RF3 L9 RPI78/RD14
K11 RP98/RF2 L10 SDA2(3)/PMA9/RP100/RF4

L1 PGEC1/ANG/RPI38/RB6

L1

SCL2B)/PMA8/RP101/RF5

L2 VREF-/RA9

Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4 “Peripheral Pin Select” for

available peripherals and for information on limitations.

2: Every I/O port pin (RAx-RGXx) can be used as change notification (CNAx-CNGx). See Section 11.0 “I/O Ports” for more information.

3: The availability of 2C™ interfaces varies by device. Selection (SDAX/SCLx or ASDAX/ASCLXx) is made using the device Configuration bits,
ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.

4: The pin name is SCL1/RG2 for the dsPIC33EP512(GP/MC)806 and PIC24EP512GP806 devices.
5: The pin name is SDA1/RG3 for the dsPIC33EP512(GP/MC)806 and PIC24EP512GP806 devices.

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams (Continued)

Pins are up to 5V tolerant

121-Pin TFBGA("

PIC24EP256GU810
PIC24EP512GU810

1

10

O 0 e e e O e e O O e

RB4 NC NC NC VDD NC VBUS  VUSB3V3 RG2 RA2

RB5

RB15 RD14 RF4 RF5

RB13

o O O O O e O O e e o
RA9 Avss  RB9  RB10  RF13

RB6

Refer to Table 3 for full pin names.

Note 1:

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

TABLE 3: PIN NAMES: PIC24EP256GU810 AND PIC24EP512GU810
DEVICES(:?)
Nu':i‘rl')er Full Pin Name Nu::ger Full Pin Name
A1 AN28/PMD4/RP84/RE4 E8 RPI31/RA15
A2 AN27/PMD3/RPI83/RE3 E9 RTCC/DMLN/RPI72/RD8
A3 RP125/RG13 E10 | ASDA1®)/DPLN/RPI73/RD9
A4 AN24/PMDO/RP80/REOQ E11 RPI30/RA14
A5 RP112/RGO F1 MCLR
A6 VcmpsT2/RP97/RFA1 F2 C2IN3-/SDO2/PMA3/RP120/RG8
A7 VDD F3 C2IN1-/PMA2/RPI121/RG9
A8 No Connect F4 C1IN1-/SDI2/PMA4/RPI119/RG7
A9 RPI176/RD12 F5 Vss
A10 DPH/RP66/RD2 F6 No Connect
A1 VCPCON/RP65/RD1 F7 No Connect
B1 No Connect F8 VDD
B2 RP127/RG15 F9 OSC1/RPI60/RC12
B3 AN26/PMD2/RP82/RE2 F10 Vss
B4 AN25/PMD1/RPI81/RE1 F11 OSC2/CLKO/RC15
B5 AN23/RPI23/RA7 G1 AN20/RPI88/RE8
B6 VcmpsT1/RP96/RFO G2 AN21/RPI89/RE9Q
B7 VCAP G3 TMS/RPI16/RA0
B8 PMRD/RP69/RD5 G4 No Connect
B9 PMBE/RP67/RD3 G5 VDD
B10 Vss G6 Vss
B11 PGEC2/SOSCO/C3IN1-/T1CK/RPI62/RC14 G7 Vss
C1 AN30/PMD6/RPI86/RE6 G8 No Connect
Cc2 VDD G9 TDO/RPI21/RAS
c3 RPI124/RG12 G10 | ASDA2®)RPI19/RA3
C4 RP126/RG14 G11 TDI/RPI20/RA4
C5 AN22/RPI22/RA6 H1 AN5/C1IN1+/VBUSON/VBUSST/RPI37/RB5
C6 No Connect H2 AN4/C1IN2-/USBOEN/RPI36/RB4
c7 C3IN1+/VcmpPsT3/RP71/RD7 H3 No Connect
C8 PMWR/RP68/RD4 H4 No Connect
C9 No Connect H5 No Connect
C10 PGED2/SOSCI/C3IN3-/RPI61/RC13 H6 VDD
Cc1 PMCS1/RPI75/RD11 H7 No Connect
D1 AN16/RPI49/RC1 H8 VBUS
D2 AN31/PMD7/RP87/RE7 H9 VUusB3v3
D3 AN29/PMD5/RP85/RES H10 D+/RG24
D4 No Connect H11 ASCL2C)/RPI18/RA2
D5 No Connect J1 AN3/C2IN1+/VPIO/RPI35/RB3
D6 No Connect J2 AN2/C2IN2-/VMIO/RPI34/RB2
D7 C3IN2-/RP70/RD6 J3 PGED1/AN7/RCV/RPI39/RB7
D8 RPI77/RD13 J4 AVDD
D9 INTO/DMH/RP64/RD0O J5 AN11/PMA12/RPI143/RB11
D10 No Connect J6 TCK/RPI17/RA1
D11 ASCL1()/PMCS2/RPI74/RD10 J7 AN12/PMA11/RP144/RB12
Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4 “Peripheral Pin Select” for
available peripherals and for information on limitations.
2: Every I/O port pin (RAx-RGXx) can be used as change notification (CNAx-CNGx). See Section 11.0 “I/O Ports” for more information.
3: The availability of ’C™ interfaces varies by device. Selection (SDAX/SCLx or ASDAX/ASCLXx) is made using the device Configuration bits,
ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.
4: The pin name is SCL1/RG2 for the dsPIC33EP512(GP/MC)806 and PIC24EP512GP806 devices.
5: The pin name is SDA1/RG3 for the dsPIC33EP512(GP/MC)806 and PIC24EP512GP806 devices.

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

TABLE 3:  PIN NAMES: PIC24EP256GU810 AND PIC24EP512GU810
DEVICES!"2) (CONTINUED)

Nu':'i"l‘oer Full Pin Name Nuf:"t‘,er Full Pin Name
E1 AN19/RPI52/RC4 J8 No Connect
E2 AN18/RPI51/RC3 Jo No Connect
E3 C1IN3-/SCK2/PMA5/RP118/RG6 J10 RP104/RF8
E4 AN17/RPI50/RC2 J11 D-/RG3(®
E5 No Connect K1 PGEC3/AN1/RPI33/RB1
E6 RP113/RG1 K2 PGED3/ANO/RPI32/RBO
E7 No Connect K3 VREF+/RA10
K4 AN8/PMAG/RPI40/RB8 L3 AVss
K5 No Connect L4 AN9/PMA7/RPI41/RB9
K6 RP108/RF12 L5 AN10/CVREF/PMA13/RPI42/RB10
K7 AN14/PMA1/RPI46/RB14 L6 RP109/RF13
K8 VDD L7 AN13/PMA10/RPI45/RB13
K9 RP79/RD15 L8 AN15/PMAO/RPI47/RB15
K10 USBID/RP99/RF3 L9 RPI78/RD14
K11 RP98/RF2 L10 SDA2(3)/PMA9/RP100/RF4
L1 PGEC1/AN6/RPI38/RB6 L11 SCL2B)/PMA8/RP101/RF5
L2 VREF-/RA9

Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4 “Peripheral Pin Select” for
available peripherals and for information on limitations.
2: Every I/O port pin (RAx-RGXx) can be used as change notification (CNAx-CNGx). See Section 11.0 “I/O Ports” for more information.

3: The availability of 2C™ interfaces varies by device. Selection (SDAX/SCLx or ASDAX/ASCLXx) is made using the device Configuration bits,
ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.

4: The pin name is SCL1/RG2 for the dsPIC33EP512(GP/MC)806 and PIC24EP512GP806 devices.
5: The pin name is SDA1/RG3 for the dsPIC33EP512(GP/MC)806 and PIC24EP512GP806 devices.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams (Continued)

144-Pin TQFP, 144-pin LQFP W = Pins are up to 5V tolerant
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Vss ASDA2/RPI19/RA3
VDD ASCL2/RPI18/RA2
TMS/RPI16/RA0 RH11
AN20/RPI88/RE8 RH10
AN21/RPIB9/RE9 RH9
RKO RH8
RK1 D+/RG2
AN5/C1IN1+/VBUSON/VBUSST/RPI37/RB5 D-/RG3
AN4/C1IN2-/USBOEN/RPI36/RB4 VUSB3V3
AN3/C2IN1+/\/PIO/RPI35/RB3 VBUS
AN2/C2IN2-/VMIO/RPI34/RB2 RP104/RF8
PGEC3/AN1/RPI33/RB1 RP98/RF2
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Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See
Section 11.4 “Peripheral Pin Select” for available peripherals and for information on limitations.
2: Every I/O port pin (RAx-RKx) can be used as change notification (CNAx-CNKXx). See Section 11.0
“I/0 Ports” for more information.
3: The availability of 12C interfaces varies by device. Selection (SDAx/SCLx or ASDAX/ASCLXx) is made
using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0
“Special Features” for more information.

© 2009-2012 Microchip Technology Inc.

DS70616G-page 17



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Pin Diagrams (Continued)

144-Pin TQFP, 144-pin LQFP W = Pins are up to 5V tolerant
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Note 1: The RPn/RPIn pins can be used by any remappable peripheral with some limitation. See Section 11.4
“Peripheral Pin Select” for available peripherals and for information on limitations.

2: Every I/O port pin (RAx-RKXx) can be used as change notification (CNAx-CNKXx). See Section 11.0 “I/O
Ports” for more information.

3: The availability of I°C interfaces varies by device. Selection (SDAX/SCLx or ASDAX/ASCLXx) is made
using the device Configuration bits, ALTI2C1 and ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special
Features” for more information.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via
E-mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We
welcome your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision of
silicon and revision of document to which it applies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

* Microchip’s Worldwide Web site; http://www.microchip.com
* Your local Microchip sales office (see last page)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.

DS70616G-page 20 © 2009-2012 Microchip Technology Inc.



mailto:docerrors@microchip.com
http://www.microchip.com
http://www.microchip.com

dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

Referenced Sources

This device data sheet is based on the following
individual chapters of the “dsPIC33E/PIC24E Family
Reference Manual”. These documents should be
considered as the general reference for the operation
of a particular module or device feature.

Note: To access the documents listed below,
browse to the documentation section
of the dsPIC33EP512MU814 product
page on the Microchip web site
(www.microchip.com).

In the event you are not able to access
the product page using the link above,
enter this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310#1

» Section 1. “Introduction” (DS70573)

* Section 2. “CPU” (DS70359)

* Section 3. “Data Memory” (DS70595)

* Section 4. “Program Memory” (DS70613)

» Section 5. “Flash Programming” (DS70609)

» Section 6. “Interrupts” (DS70600)

» Section 7. “Oscillator” (DS70580)

¢ Section 8. “Reset” (DS70602)

* Section 9. “Watchdog Timer and Power-Saving Modes” (DS70615)
* Section 10. “I/O Ports” (DS70598)

* Section 11. “Timers” (DS70362)

» Section 12. “Input Capture” (DS70352)

* Section 13. “Output Compare” (DS70358)

¢ Section 14. “High-Speed PWM” (DS70645)

» Section 15. “Quadrature Encoder Interface (QEI)” (DS70601)

* Section 16. “Analog-to-Digital Converter (ADC)” (DS70621)

» Section 17. “UART” (DS70582)

» Section 18. “Serial Peripheral Interface (SPI)” (DS70569)

* Section 19. “Inter-Integrated Circuit™ (IZC"")” (DS70330)

* Section 20. “Data Converter Interface (DCI)” (DS70356)

* Section 21. “Enhanced Controller Area Network (ECAN™)” (DS70353)
* Section 22. “Direct Memory Access (DMA)” (DS70348)

* Section 23. “CodeGuard™ Security” (DS70634)

* Section 24. “Programming and Diagnostics” (DS70608)

* Section 25. “USB On-The-Go (OTG)” (DS70571)

¢ Section 26. “Op Amp/Comparator” (DS70357)

* Section 27. “Programmable Cyclic Redundancy Check (CRC)” (DS70346)
» Section 28. “Parallel Master Port (PMP)” (DS70576)

* Section 29. “Real-Time Clock and Calendar (RTCC)” (DS70584)

* Section 30. “Device Configuration” (DS70618)
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NOTES:
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

1.0 DEVICE OVERVIEW

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive resource. To com-
plement the information in this data
sheet, refer to the related section of the
“dsPIC33E/PIC24E Family Reference
Manual”, which is available from the
Microchip web site (www.microchip.com)

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

This document contains device-specific information
for the dsPIC33EPXXX(GP/MC/MU)806/810/814
and PIC24EPXXX(GP/GU)810/814 Digital Signal
Controller (DSC) and Microcontroller (MCU) devices.
The dsPIC33EPXXX(GP/MC/MU)806/810/814 devices
contain extensive Digital Signal Processor (DSP)
functionality with a high-performance 16-bit MCU
architecture.

Figure 1-1 illustrates a general block diagram
of the core and peripheral modules in
the dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 families of devices.

Table 1-1 lists the functions of the various pins shown
in the pinout diagrams.

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

FIGURE 1-1: dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
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Note 1: This feature or peripheral is only available on dsPIC33EPXXX(MC/MU)806/810/814 devices.
2: This feature or peripheral is only available on dsPIC33EPXXXMU806/810/814 and PIC24EPXXXGU806/810/814 devices.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

TABLE 1-1: PINOUT 1/0O DESCRIPTIONS
Pin Name Pin | Buffer | p5q Description
Type | Type

ANO-AN31 I | Analog | No |Analog input channels.

CLKI I ST/ No |External clock source input. Always associated with OSC1 pin function.
CMOS Oscillator crystal output. Connects to crystal or resonator in Crystal

Oscillator mode. Optionally functions as CLKO in RC and EC modes.

CLKO 0] — No |Always associated with OSC2 pin function.

0oscC1 I ST/ No |Oscillator crystal input. ST buffer when configured in RC mode; CMOS
CMOS otherwise.

0SC2 I/0 — No |Oscillator crystal output. Connects to crystal or resonator in Crystal

Oscillator mode. Optionally functions as CLKO in RC and EC modes.

SOSCI I ST/ No |32.768 kHz low-power oscillator crystal input; CMOS otherwise.
CMOS

SOSCO 0] — No |32.768 kHz low-power oscillator crystal output.

IC1-I1C16 | ST Yes |Capture Inputs 1 through 16.

OCFA I ST Yes |Compare Fault A input (for Compare channels).

OCFB I ST Yes |Compare Fault B input (for Compare channels).

OCFC I ST Yes |Compare Fault C input (for Compare channels).

0C1-0C16 0] — Yes |Compare Outputs 1 through 16.

INTO I ST No |External Interrupt O.

INT1 I ST Yes |External Interrupt 1.

INT2 I ST Yes |External Interrupt 2.

INT3 I ST Yes |External Interrupt 3.

INT4 I ST Yes |External Interrupt 4.

RAO-RA7, RA9, 110 ST No [PORTA is a bidirectional 1/O port.

RA10, RA14, RA15

RBO-RB15 I/0 ST No [PORTB is a bidirectional I/O port.

RC1-RC4, I/O ST No [PORTC is a bidirectional 1/0 port.

RC12-RC15

RDO0-RD15 1/0 ST No [PORTD is a bidirectional I/O port.

REO-RE9 I/0 ST No |PORTE is a bidirectional I/O port.

RFO-RF6, RF8 I/0 ST No [PORTF is a bidirectional 1/0 port.

RF12, RF13

RGO, RG1 I/O ST No [PORTG is a bidirectional 1/O port.

RG2, RG3() /0 | ST | No |[PORTG is a bidirectional I/O port.

RG6-RG9, 110 ST No [PORTG is a bidirectional 1/O port.

RG12-RG15

RHO-RH15 I/0 ST No [PORTH is a bidirectional 1/0 port.

RJO-RJ15 I/O ST No [PORTJ is a bidirectional 1/O port.

RKO0-RK1, 110 ST No [PORTK is a bidirectional I/O port.

RK11-RK15

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

PPS = Peripheral Pin Select
This pin is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.

Note 1:

TTL = TTL input buffer

2: AVDD must be connected at all times.

LA

These pins are input only on dsPIC33EPXXXMU8XX and PIC24EPXXXGU8XX devices.
These pins are only available on dsPIC33EPXXXMU8XX and PIC24EPXXXGU8XX devices.
The availability of [2C™ interfaces varies by device. Refer to the “Pin Diagrams” section for availability.

Selection (SDAX/SCLx or ASDAXx/ASCLX) is made using the device Configuration bits, ALTI2C1 and
ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.

6: Analog functionality is activated by enabling the USB module and is not controlled by the ANSEL register.
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TABLE 1-1: PINOUT I/0O DESCRIPTIONS (CONTINUED)

Pin Name Pin | Buffer PPS Description
Type | Type
T1CK I ST No |Timer1 external clock input.
T2CK I ST Yes |Timer2 external clock input.
T3CK I ST Yes |Timer3 external clock input.
T4CK I ST Yes |Timer4 external clock input.
T5CK I ST Yes |Timer5 external clock input.
T6CK I ST Yes |Timer6 external clock input.
T7CK I ST Yes |Timer7 external clock input.
T8CK I ST Yes |Timer8 external clock input.
TICK I ST Yes |Timer9 external clock input.
U1CTS I ST Yes |UART1 Clear-to-Send.
U1RTS 0 — Yes |UART1 Ready-to-Send.
U1RX I ST Yes |UART1 receive.
U1TX @) — Yes |UART1 transmit.
U2CTS I ST Yes |UART2 Clear-to-Send.
U2RTS 0] — Yes |UART2 Ready-to-Send.
U2RX I ST Yes |UART2 receive.
u2TX @) — Yes |UART2 transmit.
U3CTS I ST Yes |UARTS3 Clear-to-Send.
U3RTS 0] — Yes |UART3 Ready-to-Send.
U3RX I ST Yes |UARTS3 receive.
uU3TX @) — Yes |UART3 transmit.
U4CTS I ST Yes |UART4 Clear-to-Send.
U4RTS 0] — Yes |UART4 Ready-to-Send.
U4RX I ST Yes |UART4 receive.
U4TX @) — Yes |UART4 transmit.
SCK1 I/O ST Yes |Synchronous serial clock input/output for SPI1.
SDI1 I ST Yes |SPI1 data in.
SDO1 0] — Yes |SPI1 data out.
SS1 I/0 ST Yes |SPI1 slave synchronization or frame pulse I/O.
SCK2 I/O ST No [Synchronous serial clock input/output for SPI2.
SDI2 I ST No |[SPI2 data in.
SDO2 o) — No |SPI2 data out.
SS2 I/0 ST Yes |SPI2 slave synchronization or frame pulse I/O.
SCK3 I/O ST Yes |Synchronous serial clock input/output for SPI3.
SDI3 I ST Yes |SPI3 data in.
SDO3 o) — | Yes |SPI3 data out.
SS3 I/0 ST Yes |SPI3 slave synchronization or frame pulse I/O.
SCK4 I/0 ST Yes |Synchronous serial clock input/output for SPI4.
SDI4 I ST Yes |SPI4 data in.
SDO4 o) — | Yes |SPI4 data out.
Ss4 I/O ST Yes |SPI4 slave synchronization or frame pulse 1/O.
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output I = Input
PPS = Peripheral Pin Select TTL = TTL input buffer

Note 1: This pin is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.

2: AVDD must be connected at all times.

3: These pins are input only on dsPIC33EPXXXMUB8XX and PIC24EPXXXGU8XX devices.
4: These pins are only available on dsPIC33EPXXXMU8XX and PIC24EPXXXGUS8XX devices.
5:

The availability of I2C™ interfaces varies by device. Refer to the “Pin Diagrams” section for availability.
Selection (SDAx/SCLx or ASDAX/ASCLXx) is made using the device Configuration bits, ALTI2C1 and
ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.

6: Analog functionality is activated by enabling the USB module and is not controlled by the ANSEL register.
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TABLE 1-1: PINOUT 1/0O DESCRIPTIONS (CONTINUED)
Pin Name Pin | Buffer PPS Description
Type | Type
scL1) I/O ST No [Synchronous serial clock input/output for 12C1.
SDA1( I/0 | ST | No |Synchronous serial data input/output for 12C1.
AscL10) I/0 ST No |Alternate synchronous serial clock input/output for 12C1.
ASDA1() I/0 ST No |Alternate synchronous serial data input/output for [2C1.
scL2® /O | ST | No [Synchronous serial clock input/output for 12C2.
SDA2(® I/0 | ST | No |Synchronous serial data input/output for 12C2.
AsCL2) I/0 ST No |Alternate synchronous serial clock input/output for 12C2.
ASDA2(9) I/0 ST No |Alternate synchronous serial data input/output for [12C2.
TMS I ST No [JTAG Test mode select pin.
TCK I ST No |JTAG test clock input pin.
TDI I ST No [JTAG test data input pin.
TDO 0] — No |JTAG test data output pin.
INDX1(1) I ST Yes |Quadrature Encoder Index1 pulse input.
HOME1( I ST Yes |Quadrature Encoder Home1 pulse input.
QEA1(M I ST Yes |Quadrature Encoder Phase A input in QEI1 mode. Auxiliary timer
external clock input in Timer mode.
QEeB1(M | ST | Yes |Quadrature Encoder Phase A input in QEI1 mode. Auxiliary timer
external gate input in Timer mode.
cNTCMP1() o — Yes |Quadrature Encoder Compare Output 1.
INDX2(") [ ST | Yes |Quadrature Encoder Index2 pulse input.
HOME2(") I ST | Yes |Quadrature Encoder Home2 pulse input.
QEA2(" I ST Yes |Quadrature Encoder Phase A input in QEI2 mode. Auxiliary timer
external clock input in Timer mode.
QEeB2( I ST Yes |Quadrature Encoder Phase B input in QEI2 mode. Auxiliary timer
external gate input in Timer mode.
cNTCMP2(M) o) — | Yes |Quadrature Encoder Compare Output 2.
COFS I/0 ST Yes |Data Converter Interface frame synchronization pin.
CSCK I/0 ST Yes |Data Converter Interface serial clock input/output pin.
CSDI I ST Yes |Data Converter Interface serial data input pin.
CSDO 0] — Yes |Data Converter Interface serial data output pin.
C1RX I ST Yes |ECAN1 bus receive pin.
C1TX O — Yes |[ECAN1 bus transmit pin.
C2RX I ST Yes |ECAN2 bus receive pin.
Cc2TX 0] — Yes |ECAN2 bus transmit pin.
RTCC 0] — No [Real-Time Clock alarm output.
CVREF O | Analog| No |Comparator voltage reference output.
C1IN1+, C1IN2-, I | Analog | No |Comparator 1 inputs
C1IN1-, C1IN3-
C10UT 0] — Yes |Comparator 1 output.
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select TTL = TTL input buffer
Note 1: This pin is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
2: AVDD must be connected at all times.
3:  These pins are input only on dsPIC33EPXXXMU8XX and PIC24EPXXXGU8XX devices.
4: These pins are only available on dsPIC33EPXXXMU8XX and PIC24EPXXXGUB8XX devices.
5: The availability of I2C™ interfaces varies by device. Refer to the “Pin Diagrams” section for availability.
Selection (SDAx/SCLx or ASDAx/ASCLXx) is made using the device Configuration bits, ALTI2C1 and
ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.
6: Analog functionality is activated by enabling the USB module and is not controlled by the ANSEL register.
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TABLE 1-1: PINOUT I/0O DESCRIPTIONS (CONTINUED)

Pin Name Pin | Buffer PPS Description
Type | Type
C2IN1+, C2IN2-, I | Analog | No |Comparator 2 inputs.
C2IN1-, C2IN3-
C20uUT o — Yes |Comparator 2 output.
C3IN1+, C3IN2-, I | Analog | No |Comparator 3 inputs.
C2IN1-, C3IN3-
C30uUT @) — Yes |Comparator 3 output.
PMAO I/O |TTL/ST| No [|Parallel Master Port Address Bit 0 input (Buffered Slave modes) and
output (Master modes).
PMA1 I/O |TTL/ST| No [|Parallel Master Port Address Bit 1 input (Buffered Slave modes) and
output (Master modes).
PMA2 -PMA13 0] — No |Parallel Master Port Address Bits 2-13 (Demultiplexed Master modes).
PMBE 0] — No |Parallel Master Port byte enable strobe.
PMCS1, PMCS2 0] — No [Parallel Master Port Chip Select 1 and 2 strobe.
PMDO-PMD7 I/O |TTL/ST| No [|Parallel Master Port data (Demultiplexed Master mode) or address/data
(Multiplexed Master modes).
PMRD @) — No [Parallel Master Port read strobe.
PMWR 0] — No [Parallel Master Port write strobe.
FLT1-FLT7(™) | ST | Yes |PWM Fault Input 1 through 7.
DTCMP1-DTCMP7(™) | | ST | Yes |PWM dead-time compensation input.
PWM1L-PWM7L o) — | No |PWM Low Output 1 through 7.
PWM1H-PWM7H(1) o) — | No |PWM High Output 1 through 7.
SYNCI1, SYNCI2() | ST | Yes |PWM Synchronization Inputs 1 and 2.
SYNCO1, SYNCO2(| O — Yes |PWM Synchronization Outputs 1 and 2.
Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power
ST = Schmitt Trigger input with CMOS levels O = Output | = Input
PPS = Peripheral Pin Select TTL = TTL input buffer
Note 1: This pin is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
2: AVDD must be connected at all times.
3: These pins are input only on dsPIC33EPXXXMUB8XX and PIC24EPXXXGU8XX devices.
4: These pins are only available on dsPIC33EPXXXMU8XX and PIC24EPXXXGUS8XX devices.
5: The availability of ’°C™ interfaces varies by device. Refer to the “Pin Diagrams” section for availability.
Selection (SDAx/SCLx or ASDAX/ASCLXx) is made using the device Configuration bits, ALTI2C1 and
ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.
6: Analog functionality is activated by enabling the USB module and is not controlled by the ANSEL register.
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TABLE 1-1: PINOUT 1/0O DESCRIPTIONS (CONTINUED)
Pin Name Pin | Buffer PPS Description
Type | Type

vBus(46) I Analog | No [USB bus power monitor.

Vuss3va# P — No [USB internal transceiver supply. If the USB module is not being used,
this pin must be connected to VDD.

VBUsoN(®) O — No |USB host and On-The-Go (OTG) bus power control output.

D+(4.6) I/O | Analog | No |D+ pin of internal USB transceiver.

D-(4.6) I/O | Analog | No |D- pin of internal USB transceiver.

usBID@) | ST | No |USB OTG ID detect.

USBOEN® @) — No [USB output enabled control (for external transceiver).

vBussT# I ST No |USB boost controller overcurrent detection.

Vepcon®) o — No |USB boost controller PWM signal.

vempsT1(@) I ST No |USB External Comparator 1 input.

vempsT2(d) I ST No |USB External Comparator 2 input.

vempsTa@) I ST No |USB External Comparator 3 input.

vMIO®) I/0 | ST | No |USB differential minus input/output (external transceiver).

VPIO®™) /0 | ST | No |USB differential plus input/output (external transceiver).

DMH®) O — No |D- external pull-up control output.

DPH® 0] — No |D+ external pull-up control output.

DMLN® (0] — No |D- external pull-down control output.

DPLN®) 0] — No |D+ External Pull-down Control Output.

Rcv®) I ST No [USB receive input (from external transceiver).

PGED1 I/0 ST No |Data I/O pin for Programming/Debugging Communication Channel 1.

PGEC1 I ST No |[Clock input pin for Programming/Debugging Communication Channel 1.

PGED2 I/0 ST No |Data I/O pin for Programming/Debugging Communication Channel 2.

PGEC2 I ST No |Clock input pin for Programming/Debugging Communication Channel 2.

PGED3 I/0 ST No |Data I/O pin for Programming/Debugging Communication Channel 3.

PGEC3 I ST No |Clock input pin for Programming/Debugging Communication Channel 3.

MCLR /P ST No [Master Clear (Reset) input. This pin is an active-low Reset to the
device.

Avpp(® P P No [Positive supply for analog modules. This pin must be connected at all
times.

AVss P P No |Ground reference for analog modules.

VDD P — No |Positive supply for peripheral logic and 1/O pins.

Vcap P — No [CPU logic filter capacitor connection.

Vss P — No |Ground reference for logic and 1/O pins.

VREF+ I | Analog | No |Analog voltage reference (high) input.

VREF- I | Analog | No |Analog voltage reference (low) input.

Legend: CMOS = CMOS compatible input or output Analog = Analog input P = Power

ST = Schmitt Trigger input with CMOS levels O = Output | = Input

PPS = Peripheral Pin Select
This pin is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.

Note 1:

TTL = TTL input buffer

2: AVDD must be connected at all times.

3: These pins are input only on dsPIC33EPXXXMU8XX and PIC24EPXXXGU8XX devices.

4: These pins are only available on dsPIC33EPXXXMU8XX and PIC24EPXXXGUB8XX devices.
5

The availability of I°C™ interfaces varies by device. Refer to the “Pin Diagrams” section for availability.
Selection (SDAx/SCLx or ASDAx/ASCLXx) is made using the device Configuration bits, ALTI2C1 and
ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.

6: Analog functionality is activated by enabling the USB module and is not controlled by the ANSEL register.
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NOTES:
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2.0 GUIDELINES FOR GETTING

STARTED WITH 16-BIT DIGITAL
SIGNAL CONTROLLERS AND
MICROCONTROLLERS

Note 1: This data sheet summarizes
the features of the
dsPIC33EPXXX(GP/MC/MU)806/810/814
and PIC24EPXXX(GP/GU)810/814 fami-
lies of devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to the related section of the
“dsPIC33E/PIC24E Family Reference
Manual”, which is available from the
Microchip web site (www.microchip.com)

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

21 Basic Connection Requirements

Getting started with the 16-bit DSCs and microcontrollers
requires attention to a minimal set of device pin
connections before proceeding with development. The
following is a list of pin names, which must always be
connected:

All VDD and Vss pins (see Section 2.2
“Decoupling Capacitors”)

All AVDD and AVss pins (regardless if ADC module
is not used) (see Section 2.2 “Decoupling
Capacitors”)

VcAP (see Section 2.3 “CPU Logic Filter
Capacitor Connection (VCAP)”)

MCLR pin (see Section 2.4 “Master Clear (MCLR)
Pin”)

PGECx/PGEDx pins used for In-Circuit Serial
Programming™ (ICSP™) and debugging purposes
(see Section 2.5 “ICSP Pins”)

OSC1 and OSC2 pins when external oscillator
source is used (see Section 2.6 “External
Oscillator Pins”)

Additionally, the following pins may be required:

VUSB3V3 pin is used when utilizing the USB
module. If the USB module is not used, VUSB3Vv3
must be connected to VDD.

VREF+/VREF- pin is used when external voltage
reference for ADC module is implemented

Note: The AVDD and AVsSs pins must be
connected independent of the ADC
voltage reference source. The voltage
difference between AVDD and VDD cannot
exceed 300 mV at any time during

operation or start-up.

2.2 Decoupling Capacitors

The use of decoupling capacitors on every pair of
power supply pins, such as VDD, VsSS, VUSB3V3,
AVDD and AVsS is required.

Consider the following criteria when using decoupling
capacitors:

» Value and type of capacitor: Recommendation of
0.1 puF (100 nF), 10-20V. This capacitor should be a
low-ESR and have resonance frequency in the
range of 20 MHz and higher. It is recommended to
use ceramic capacitors.

* Placement on the printed circuit board: The
decoupling capacitors should be placed as close to
the pins as possible. It is recommended to place the
capacitors on the same side of the board as the
device. If space is constricted, the capacitor can be
placed on another layer on the PCB using a via;
however, ensure that the trace length from the pin to
the capacitor is within one-quarter inch (6 mm) in
length.

» Handling high frequency noise: If the board is
experiencing high frequency noise, above tens of
MHz, add a second ceramic-type capacitor in
parallel to the above described decoupling capaci-
tor. The value of the second capacitor can be in the
range of 0.01 pF to 0.001 pF. Place this second
capacitor next to the primary decoupling capacitor.
In high-speed circuit designs, consider implement-
ing a decade pair of capacitances as close to the
power and ground pins as possible. For example,
0.1 pF in parallel with 0.001 pF.

» Maximizing performance: On the board layout
from the power supply circuit, run the power and
return traces to the decoupling capacitors first, and
then to the device pins. This ensures that the
decoupling capacitors are first in the power chain.
Equally important is to keep the trace length
between the capacitor and the power pins to a
minimum, thereby reducing PCB track inductance.
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FIGURE 2-1: RECOMMENDED
MINIMUM CONNECTION
= 0.1 uF

Voo Ta1nc')taTL'J:m :I: Ceramie
T
R % 8 8
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MCLR
c Vussava(!
I dsPIC33EP/
- PIC24EP
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0.1 uF vep ves 0.1 uF
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n

>
0.1 pF
Ceramic

Note 1: |If the USB module is not used, VusB3v3 must be
connected to VDD, as shown.

[}
¢ g
< >
0.1 pF
------ Ceramic

2: As an option, instead of a hard-wired connection, an
inductor (L1) can be substituted between VDD and
AVDD to improve ADC noise rejection. The inductor
impedance should be less than 1Q and the inductor
capacity greater than 10 mA.

Where:
f = F%/ (i.e., ADC conversion rate/2)
1
f= ——
(2nJLC)

2
Le ((2n;fc)

to ground. The type can be ceramic or tantalum. See
Section 32.0 “Electrical Characteristics” for
additional information.

The placement of this capacitor should be close to the
VcAP. It is recommended that the trace length not
exceeds one-quarter inch (6 mm). See Section 29.2
“On-Chip Voltage Regulator” for details.

24 Master Clear (MCLR) Pin

The MCLR pin provides two specific device
functions:

» Device Reset
» Device Programming and Debugging

During device programming and debugging, the
resistance and capacitance that can be added to the
pin must be considered. Device programmers and
debuggers drive the MCLR pin. Consequently,
specific voltage levels (VIH and VIL) and fast signal
transitions must not be adversely affected. Therefore,
specific values of R and C will need to be adjusted
based on the application and PCB requirements.

For example, as shown in Figure2-2, it is
recommended that the capacitor C, be isolated from
the MCLR pin during programming and debugging
operations.

Place the components as shown in Figure 2-2 within
one-quarter inch (6 mm) from the MCLR pin.

2.21 TANK CAPACITORS

On boards with power traces running longer than six
inches in length, it is suggested to use a tank capacitor
for integrated circuits including DSCs to supply a local
power source. The value of the tank capacitor should
be determined based on the trace resistance that con-
nects the power supply source to the device and the
maximum current drawn by the device in the applica-
tion. In other words, select the tank capacitor so that it
meets the acceptable voltage sag at the device. Typical
values range from 4.7 uF to 47 pF.

23 CPU Logic Filter Capacitor
Connection (VCAP)

A low-ESR (< 1 Ohms) capacitor is required on the
VcAP pin, which is used to stabilize the voltage
regulator output voltage. The VCAP pin must not be
connected to VDD and must have a capacitor greater
than 4.7 yF (10 pF is recommended), 16V connected

FIGURE 2-2: EXAMPLE OF MCLR PIN
CONNECTIONS
VDD
RrR(M
R1(2
MCLR
JP dsPIC33EP

Note 1: R < 10kQ is recommended. A suggested
starting value is 10 kQ. Ensure that the
MCLR pin VIH and VIL specifications are met.

2: R1< 470Q will limit any current flowing into
MCLR from the external capacitor C, in the
event of MCLR pin breakdown, due to
Electrostatic Discharge (ESD) or Electrical
Overstress (EOS). Ensure that the MCLR pin
VIH and VIL specifications are met.
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2.5 ICSP Pins

The PGECx and PGEDx pins are used for ICSP and
debugging purposes. It is recommended to keep the
trace length between the ICSP connector and the ICSP
pins on the device as short as possible. If the ICSP con-
nector is expected to experience an ESD event, a
series resistor is recommended, with the value in the
range of a few tens of Ohms, not to exceed 100 Ohms.

Pull-up resistors, series diodes and capacitors on the
PGECx and PGEDx pins are not recommended as they
will interfere with the programmer/debugger communi-
cations to the device. If such discrete components are
an application requirement, they should be removed
from the circuit during programming and debugging.
Alternatively, refer to the AC/DC characteristics and
timing requirements information in the respective
device Flash programming specification for information
on capacitive loading limits and pin input voltage high
(VIH) and input low (VIL) requirements.

Ensure that the “Communication Channel Select’ (i.e.,
PGECx/PGEDx pins) programmed into the device
matches the physical connections for the ICSP to
MPLAB® PICKit™ 3, MPLAB ICD 3, or MPLAB REAL
ICE™.

For more information on MPLAB ICD 3 and MPLAB
REAL ICE connection requirements, refer to the
following documents that are available on the
Microchip web site.

« “Using MPLAB® ICD 3” (poster) DS51765
- “MPLAB®ICD 3 Design Advisory” DS51764

« “MPLAB® REAL ICE™ In-Circuit Emulator User’s
Guide” DS51616

« “Using MPLAB® REAL ICE™ In-Circuit Emulator”
(poster) DS51749

2.6 External Oscillator Pins

Many DSCs have options for at least two oscillators: a
high-frequency primary oscillator and a low-frequency
secondary oscillator. For details, see Section 9.0
“Oscillator Configuration” for details.

The oscillator circuit should be placed on the same
side of the board as the device. Also, place the
oscillator circuit close to the respective oscillator pins,
not exceeding one-half inch (12 mm) distance
between them. The load capacitors should be placed
next to the oscillator itself, on the same side of the
board. Use a grounded copper pour around the
oscillator circuit to isolate them from surrounding
circuits. The grounded copper pour should be routed
directly to the MCU ground. Do not run any signal
traces or power traces inside the ground pour. Also, if
using a two-sided board, avoid any traces on the
other side of the board where the crystal is placed. A
suggested layout is shown in Figure 2-3.

FIGURE 2-3: SUGGESTED PLACEMENT
OF THE OSCILLATOR

CIRCUIT

Main Oscillator

Guard Ring

Guard Trace

Secondary
Oscillator

2.7 Oscillator Value Conditions on
Device Start-up

If the PLL of the target device is enabled and
configured for the device start-up oscillator, the
maximum oscillator source frequency must be limited
to 3 MHz < FIN < 5.5 MHz to comply with device PLL
start-up conditions. This means that if the external
oscillator frequency is outside this range, the
application must start-up in the FRC mode first. The
default PLL settings after a POR with an oscillator
frequency outside this range will violate the device
operating speed.

Once the device powers up, the application firmware
can initialize the PLL SFRs, CLKDIV and PLLDBF to a
suitable value, and then perform a clock switch to the
Oscillator + PLL clock source. Note that clock switching
must be enabled in the device Configuration Word.

2.8 Unused I/Os

Unused I/O pins should be configured as outputs and
driven to a logic-low state.

Alternatively, connect a 1k to 10k resistor between Vss
and unused pins and drive the output to logic low.
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29 Application Examples

* Induction heating

» Uninterruptable Power Supplies (UPS)

* DC/AC inverters

» Compressor motor control

» Washing machine 3-phase motor control

» BLDC motor control

» Automotive HVAC, cooling fans, fuel pumps
» Stepper motor control

* Audio and fluid sensor monitoring

» Camera lens focus and stability control

Speech (playback, hands-free kits, answering
machines, VolP)

Consumer audio

Industrial and building control (security systems
and access control)

Barcode reading

Networking: LAN switches, gateways
Data storage device management
Smart cards and smart card readers

Examples of typical application connections are shown
in Figure 2-4 through Figure 2-8.

FIGURE 2-4: BOOST CONVERTER IMPLEMENTATION
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— N <1 VouTtpPuT
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Output
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FIGURE 2-5: SINGLE-PHASE SYNCHRONOUS BUCK CONVERTER
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FIGURE 2-6: MULTI-PHASE SYNCHRONOUS BUCK CONVERTER
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FIGURE 2-7: INTERLEAVED PFC
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FIGURE 2-8: BEMF VOLTAGE MEASURED USING THE ADC MODULE
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3.0 CPU

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)3806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 2. “CPU”
(DS70359) in the “dsPIC33E/PIC24E
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The CPU has a 16-bit (data) modified Harvard
architecture with an enhanced instruction set, including
significant support for digital signal processing. The
CPU has a 24-bit instruction word, with a variable
length opcode field. The Program Counter (PC) is
24 bits wide and addresses up to 4M x 24 bits of user
program memory space.

An instruction prefetch mechanism helps maintain
throughput and provides predictable execution. Most
instructions execute in a single-cycle effective execu-
tion rate, with the exception of instructions that change
the program flow, the double-word move (MOV.D)
instruction, PSV accesses and the table instructions.
Overhead free program loop constructs are supported
using the DO and REPEAT instructions, both of which
are interruptible at any point.

31 Registers

Devices have sixteen 16-bit working registers in the
programmer’s model. Each of the working registers
can act as a Data, Address or Address Offset register.
The 16th working register (W15) operates as a Soft-
ware Stack Pointer for interrupts and calls. The working
registers, WO through W3, and selected bits from the
STATUS register, have shadow registers for fast
context saves and restores using a single POP.S or
PUSH. S instruction.

3.2 Instruction Set

The dsPIC33EPXXXMU806/810/814 instruction set
has two classes of instructions: the MCU class of
instructions and the DSP class of instructions. The
PIC24EPXXX(GP/GU)810/814 instruction set has the
MCU class of instructions and does not support DSP
instructions. These two instruction classes are seam-
lessly integrated into the architecture and execute from
a single execution unit. The instruction set includes
many addressing modes and was designed for
optimum C compiler efficiency.

3.3 Data Space Addressing

The Base Data Space can be addressed as 32K words
or 64 Kbytes and is split into two blocks, referred to as
X and 'Y data memory. Each memory block has its own
independent Address Generation Unit (AGU). The
MCU class of instructions operate solely through the X
memory AGU, which accesses the entire memory map
as one linear data space. On dsPIC33EPXXX(GP/MC/
MU)806/810/814 devices, certain DSP instructions
operate through the X and Y AGUs to support dual
operand reads, which splits the data address space
into two parts. The X and Y data space boundary is
device-specific.

The upper 32 Kbytes of the data space memory map
can optionally be mapped into Program Space at any
16K program word boundary. The program-to-data
space mapping feature, known as Program Space
Visibility (PSV), lets any instruction access Program
Space as if it were data space. Moreover, the Base
Data Space address is used in conjunction with a read
or write page register (DSRPAG or DSWPAG) to form
an Extended Data Space (EDS) address. The EDS can
be addressed as 8M words or 16 Mbytes. Refer to
Section 3. “Data Memory” (DS70595) and Section 4.
“Program Memory” (DS70613) in the “dsPIC33E/
PIC24E Family Reference Manual” for more details on
EDS, PSV and table accesses.

On dsPIC33EPXXX(GP/MC/MU)806/810/814 devices,
overhead-free circular buffers (Modulo Addressing) are
supported in both X and Y address spaces. The
Modulo Addressing removes the software boundary
checking overhead for DSP algorithms. The X AGU
circular addressing can be used with any of the MCU
class of instructions. The X AGU also supports Bit-
Reversed Addressing to greatly simplify input or output
data reordering for radix-2 FFT algorithms.
PIC24EPXXX(GP/GU)810/814 devices do not support
Modulo and Bit-Reversed Addressing.

3.4 Addressing Modes

The CPU supports these addressing modes:

* Inherent (no operand)

* Relative

 Literal

* Memory Direct

* Register Direct

* Register Indirect

Each instruction is associated with a predefined
addressing mode group, depending upon its functional

requirements. As many as six addressing modes are
supported for each instruction.

© 2009-2012 Microchip Technology Inc.
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FIGURE 3-1: dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814 CPU
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Note 1: This feature or peripheral is only available on dsPIC33EPXXX(MC/MU)806/810/814 devices.
2:  This feature or peripheral is only available on dsPIC33EPXXXMU806/810/814 and PIC24EPXXXGU806/810/814 devices.

DS70616G-page 38 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

3.5 Programmer’s Model

The programmer’s model is shown in Figure 3-2. All
registers in the programmer’s model are memory
mapped and can be manipulated directly by
instructions. Table 3-1 lists a description of each
register.

In addition to the registers contained in the
programmer’s model, all devices in this family
contain control registers for interrupts, while
the dsPIC33EPXXX(GP/MC/MU)806/810/814 devices
contain control registers for Modulo and Bit-reversed
Addressing. These registers are described in
subsequent sections of this document.

All registers associated with the programmer’s model
are memory mapped, as shown in Table 4-1.

TABLE 3-1:

PROGRAMMER’S MODEL REGISTER DESCRIPTIONS

Register(s) Name

Description

WO through W15

Working Register Array

ACCA, ACCB 40-Bit DSP Accumulators

PC 23-Bit Program Counter

SR ALU and DSP Engine Status register

SPLIM Stack Pointer Limit Value register

TBLPAG Table Memory Page Address register

DSRPAG Extended Data Space (EDS) Read Page register
DSWPAG Extended Data Space (EDS) Write Page register
RCOUNT REPEAT Loop Count register

DCOUNT(" DO Loop Count register

DOSTARTH(12) DOSTARTL("2)

DO Loop Start Address register (High and Low)

DOENDH(M, DOENDL("

DO Loop End Address register (High and Low)

CORCON

Contains DSP Engine, DO Loop Control and Trap Status bits

Note 1: This register is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
2: The DOSTARTH and DOSTARTL registers are read-only.

© 2009-2012 Microchip Technology Inc.
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FIGURE 3-2: PROGRAMMER’S MODEL
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Note 1: This feature or bit is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
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3.6 CPU Resources

Many useful resources related to the CPU are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:

http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

3.6.1 KEY RESOURCES

See Section 16. “CPU” (DS70359) in the
“dsPIC33E/PIC24E Family Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

Development Tools

© 2009-2012 Microchip Technology Inc.
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3.7 CPU Control Registers
REGISTER 3-1: SR: CPU STATUS REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/C-0 R/C-0 R -0 R/W-0
oA o SAU4) sB(1:4) oA sag() DA DC
bit 15 bit 8
RW-023  Rw-023  R/wW-0(23) R-0 R/W-0 R/W-0 R/W-0 R/W-0
IPL<2:0> RA N ov z C
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit C = Clearable bit
-n = Value at POR ‘1’= Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 OA: Accumulator A Overflow Status bit(")
1 = Accumulator A has overflowed
0 = Accumulator A has not overflowed
bit 14 OB: Accumulator B Overflow Status bit(")
1 = Accumulator B has overflowed
0 = Accumulator B has not overflowed
bit 13 SA: Accumulator A Saturation ‘Sticky’ Status bit(!-4)
1 = Accumulator A is saturated or has been saturated at some time
0 = Accumulator A is not saturated
bit 12 SB: Accumulator B Saturation ‘Sticky’ Status bit(!-4)
1 = Accumulator B is saturated or has been saturated at some time
0 = Accumulator B is not saturated
bit 11 OAB: OA || OB Combined Accumulator Overflow Status bit(")
1 = Accumulators A or B have overflowed
0 = Neither Accumulators A or B have overflowed
bit 10 SAB: SA || SB Combined Accumulator ‘Sticky’ Status bit(")
1 = Accumulators A or B are saturated or have been saturated at some time
0 = Neither Accumulator A or B are saturated
bit 9 DA: Do Loop Active bit(!)
1 = DO loop in progress
0 = DO loop not in progress
bit 8 DC: MCU ALU Half Carry/Borrow bit

1 = A carry-out from the 4th low order bit (for byte-sized data) or 8th low order bit (for word-sized data)
of the result occurred

0 = No carry-out from the 4th low order bit (for byte-sized data) or 8th low order bit (for word-sized
data) of the result occurred

Note 1: This bit is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
2: The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL, if IPL<3> = 1.
3: The IPL<2:0> bits are read-only when NSTDIS = 1 (INTCON1<15>).
4: A data write to the SR register can modify the SA and SB bits by either a data write to SA and SB or by
clearing the SAB bit. To avoid a possible SA or SB bit write race condition, the SA and SB bits should not
be modified using bit operations.
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REGISTER 3-1: SR: CPU STATUS REGISTER (CONTINUED)

bit 7-5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

IPL<2:0>: CPU Interrupt Priority Level Status bits(2-3)

111 = CPU Interrupt Priority Level is 7 (15, user interrupts are disabled)
110 = CPU Interrupt Priority Level is 6 (14)

101 = CPU Interrupt Priority Level is 5 (13)

100 = CPU Interrupt Priority Level is 4 (12)

011 = CPU Interrupt Priority Level is 3 (11)

010 = CPU Interrupt Priority Level is 2 (10)

001 = CPU Interrupt Priority Level is 1 (9)

000 = CPU Interrupt Priority Level is 0 (8)

RA: REPEAT Loop Active bit

1 = REPEAT loop in progress

0 = REPEAT loop not in progress

N: MCU ALU Negative bit

1 = Result was negative

0 = Result was non-negative (zero or positive)

OV: MCU ALU Overflow bit

This bit is used for signed arithmetic (2's complement). It indicates an overflow of the magnitude that
causes the sign bit to change state.

1 = Overflow occurred for signed arithmetic (in this arithmetic operation)
0 = No overflow occurred

Z: MCU ALU Zero bit

1 = An operation that affects the Z bit has set it at some time in the past
0 = The most recent operation that affects the Z bit has cleared it (i.e., a non-zero result)
C: MCU ALU Carry/Borrow bit

1 = A carry-out from the Most Significant bit of the result occurred
0 = No carry-out from the Most Significant bit of the result occurred

This bit is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.

The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL, if IPL<3> = 1.

The IPL<2:0> bits are read-only when NSTDIS = 1 (INTCON1<15>).

A data write to the SR register can modify the SA and SB bits by either a data write to SA and SB or by

clearing the SAB bit. To avoid a possible SA or SB bit write race condition, the SA and SB bits should not
be modified using bit operations.
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REGISTER 3-2: CORCON: CORE CONTROL REGISTER

R/W-0 u-0 R/W-0 R/W-0 R/W-0 R-0 R-0 R-0
VAR — us<1:0>(" EDT(1:2) DL<2:0>("

bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R-0 R/W-0 R/W-0
SATAM) saTB() sSATDW(M | AccsaT®) | |pL3G) SFA RND() IF(M

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 VAR: Variable Exception Processing Latency Control bit

1 = Variable exception processing is enabled
0 = Fixed exception processing is enabled

bit 14 Unimplemented: Read as ‘0’
bit 13-12 US<1:0>: DSP Multiply Unsigned/Signed Control bits(?)

11 = Reserved

10 = DSP engine multiplies are mixed-sign
01 = DSP engine multiplies are unsigned
00 = DSP engine multiplies are signed

bit 11 EDT: Early DO Loop Termination Control bit(1-2)
1 = Terminates executing DO loop at end of current loop iteration
0 = No effect

bit 10-8 DL<2:0>: DO Loop Nesting Level Status bits(!)

111 =7 DO loops are active

001 =1 DO loop is active
000 =0 DO loops are active
bit 7 SATA: ACCA Saturation Enable bit(")
1 = Accumulator A saturation is enabled
0 = Accumulator A saturation is disabled
bit 6 SATB: ACCB Saturation Enable bit(")
1 = Accumulator B saturation is enabled
0 = Accumulator B saturation is disabled
bit 5 SATDW: Data Space Write from DSP Engine Saturation Enable bit()
1 = Data space write saturation is enabled
0 = Data space write saturation is disabled
bit 4 ACCSAT: Accumulator Saturation Mode Select bit(")
1 = 9.31 saturation (super saturation)
0 = 1.31 saturation (normal saturation)
bit 3 IPL3: CPU Interrupt Priority Level Status bit 3()

1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less

Note 1: This bit is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
2: This bit is always read as ‘0’.
3: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
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REGISTER 3-2: CORCON: CORE CONTROL REGISTER (CONTINUED)

bit 2 SFA: Stack Frame Active Status bit

1 = Stack frame is active; W14 and W15 address 0x0000 to OxFFFF, regardless of DSRPAG and
DSWPAG values

0 = Stack frame is not active; W14 and W15 address of EDS or Base Data Space
bit 1 RND: Rounding Mode Select bit(")

1 = Biased (conventional) rounding is enabled
0 = Unbiased (convergent) rounding is enabled

bit 0 IF: Integer or Fractional Multiplier Mode Select bit(1)

1 = Integer mode is enabled for DSP multiply
0 = Fractional mode is enabled for DSP multiply

Note 1: This bit is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
2: This bit is always read as ‘0.
3: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
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3.8 Arithmetic Logic Unit (ALU)

The ALU is 16 bits wide and is capable of addition,
subtraction, bit shifts and logic operations. Unless
otherwise mentioned, arithmetic operations are two’s
complement in nature. Depending on the operation, the
ALU can affect the values of the Carry (C), Zero (Z),
Negative (N), Overflow (OV) and Digit Carry (DC)
Status bits in the SR register. The C and DC Status bits
operate as Borrow and Digit Borrow bits, respectively,
for subtraction operations.

The ALU can perform 8-bit or 16-bit operations,
depending on the mode of the instruction that is used.
Data for the ALU operation can come from the W
register array or data memory, depending on the
addressing mode of the instruction. Likewise, output
data from the ALU can be written to the W register array
or a data memory location.

Refer to the “16-bit MCU and DSC Programmer’s
Reference Manual” (DS70157) for information on the
SR bits affected by each instruction.

The core CPU incorporates hardware support for both
multiplication and division. This includes a dedicated
hardware multiplier and support hardware for 16-bit
divisor division.

3.8.1 MULTIPLIER

Using the high-speed 17-bit x 17-bit multiplier, the ALU
supports unsigned, signed, or mixed-sign operation in
several MCU multiplication modes:

» 16-bit x 16-bit signed

* 16-bit x 16-bit unsigned

» 16-bit signed x 5-bit (literal) unsigned

» 16-bit signed x 16-bit unsigned

» 16-bit unsigned x 5-bit (literal) unsigned
» 16-bit unsigned x 16-bit signed

« 8-bit unsigned x 8-bit unsigned

3.8.2 DIVIDER

The divide block supports 32-bit/16-bit and 16-bit/16-bit
signed and unsigned integer divide operations with the
following data sizes:

1. 32-bit signed/16-bit signed divide
2. 32-bit unsigned/16-bit unsigned divide
3. 16-bit signed/16-bit signed divide
4. 16-bit unsigned/16-bit unsigned divide

The quotient for all divide instructions ends up in WO
and the remainder in W1. The 16-bit signed and
unsigned DIV instructions can specify any W register
for both the 16-bit divisor (Wn) and any W register
(aligned) pair (W(m + 1):Wm) for the 32-bit dividend.
The divide algorithm takes one cycle per bit of divisor,
so both 32-bit/16-bit and 16-bit/16-bit instructions take
the same number of cycles to execute.

3.9 DSP Engine (dsPIC33EPXXX(GP/
MC/MU)806/810/814 Devices Only)

The DSP engine consists of a high-speed 17-bit x
17-bit multiplier, a 40-bit barrel shifter and a 40-bit
adder/subtracter (with two target accumulators, round
and saturation logic).

The DSP engine can also perform inherent accumula-
tor-to-accumulator operations that require no additional
data. These instructions are: ADD, SUB and NEG.

The DSP engine has options selected through bits in
the CPU Core Control register (CORCON), as listed
below:

» Fractional or integer DSP multiply (IF)

» Signed, unsigned or mixed-sign DSP multiply (US)

» Conventional or convergent rounding (RND)

» Automatic saturation on/off for ACCA (SATA)

» Automatic saturation on/off for ACCB (SATB)

» Automatic saturation on/off for writes to data
memory (SATDW)

» Accumulator Saturation mode selection
(ACCSAT)

TABLE 3-2: DSP INSTRUCTIONS
SUMMARY
Instruction Algebr:aic ACC Write
Operation Back

CLR A=0 Yes
ED A=(x—y)f No
EDAC A=A+ (x-y)? No
MAC A=A+ (x*y) Yes
MAC A=A+x° No
MOVSAC No change in A Yes
MPY A=xey No
MPY A= No
MPY.N A=-x°y No
MSC A=A-x-y Yes
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40 MEMORY ORGANIZATION

Note: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to Section 4. “Program
Memory” (DS70613) of the “dsPIC33E/
PIC24E Family Reference Manual’, which
is available from the Microchip web site
(www.microchip.com).

The device architecture features separate program and
data memory spaces and buses. This architecture also
allows the direct access of program memory from the
data space during code execution.

FIGURE 4-1:

4.1 Program Address Space

The device program address memory space is 4M
instructions. The space is addressable by a 24-bit
value derived either from the 23-bit PC during program
execution, or from table operation or data space
remapping as described in Section 4.8 “Interfacing
Program and Data Memory Spaces”.

User application access to the program memory space
is restricted to the lower half of the address range
(0x000000 to Ox7FFFFF). The exception is the use of
TBLRD/TBLWT operations, which use TBLPAG<7> to
permit access to the Configuration bits and Device |D
sections of the configuration memory space.

The device program memory map is shown in
Figure 4-1.

PROGRAM MEMORY MAP FOR dsPIC33EPXXX(GP/MC/MU)806/810/814 and

PIC24EPXXX(GP/GU)810/814 DEVICES(")

dsPIC33EP256MU806/810/814 and
PIC24EP256GU810/814

GoTo Instruction®®
Reset Address®
Interrupt Vector Table

[}

User Program
Flash Memory
(87552 instructions)

General Segment

Unimplemented
(Read ‘0’s)

User Memory Space

Auxiliary Program
Flash Memory

Auxiliary Interrupt
Vector

GoTo Instruction®®
Reset Address(?

Auxiliary Segment

Reserved
Q
8 Device Configuration
& Registers
2
g Reserved
(]
=
<
2 Write Latch
g
3
= Reserved
Q
O

DEVID (2 Words)

Reserved

Note 1: Memory areas are not shown to scale.

for more information.

dsPIC33EP512(GP/MC/MU)806/810/814 and

o 0x000004
o Interrupt Vector Table OX0001FE
0x000200

User Program

Flash Memory

(175104 instructions)

0x02ABFE
______________ 0x02ACO00
0x0557FE
Unimplemented 0x055800
(Read 0's) 0x7FBFFE
0x7FCO000

2: The Reset location is controlled by the Reset Target Vector Select bit, RSTPRI (FICD<2>). See Section 29.0 “Special Features”

PIC24EP512(GP/GU)806/810/814

GoTO Instructiont? | 0x000000
Reset Address®® | 0000002

Auxiliary Program
Flash Memory Ox7FFFF8

Auxiliary Interrupt | o 7eEEEA
Vector

GoTo Instruction® | 0OX7FFFFC
Reset Address? | OX7FFFFE

0x800000

Reserved
OxF7FFFE
Device Configuration | 0xF80000
Registers 0xF80012
0xF80014

Reserved
OxFOFFFE
0xFA0000

Write Latch
0xFAOOFE
Reserved 0xFA0100
OxFEFFFE
DEVID (2 Words) | 9xFF0000
0xFF0002

Reserved
OxFFFFFE

© 2009-2012 Microchip Technology Inc.
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411 PROGRAM MEMORY
ORGANIZATION

The program memory space is organized in word-
addressable blocks. Although it is treated as 24 bits
wide, it is more appropriate to think of each address of
the program memory as a lower and upper word, with
the upper byte of the upper word being unimplemented.
The lower word always has an even address, while the
upper word has an odd address (Figure 4-2).

Program memory addresses are always word-aligned
on the lower word and addresses are incremented or
decremented by two during code execution. This
arrangement provides compatibility with data memory
space addressing and makes data in the program
memory space accessible.

41.2 INTERRUPT AND TRAP VECTORS

All devices reserve the addresses between 0x00000
and 0x000200 for hard-coded program execution vec-
tors. A hardware Reset vector is provided to redirect
code execution from the default value of the PC on
device Reset to the actual start of code. A GOTO
instruction is programmed by the user application at
address 0x000000 of the primary Flash memory or at
address 0x7FFFFC of the auxiliary Flash memory, with
the actual address for the start of code at address
0x000002 of the primary Flash memory or at address
0x7FFFFE of the auxiliary Flash memory. Reset Target
Vector Select bit (RSTPRI) in the FPOR Configuration
register controls whether primary or auxiliary Flash
Reset location is used.

A more detailed discussion of the interrupt vector
tables is provided in Section 7.1 “Interrupt Vector
Table”.

FIGURE 4-2: PROGRAM MEMORY ORGANIZATION

msw most significant word least significant word PC Address

Address - ~ (Isw Address)
23 8 0
0x000001 00000000 0x000000
0x000003 00000000 0x000002
0x000005 00000000 0x000004
0x000007 00000000 0x000006
§ =
Program Memory Instruction Width
‘Phantom’ Byte
(read as ‘0’)
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4.2 Data Address Space

The CPU has a separate 16-bit wide data memory
space. The data space is accessed using separate
Address Generation Units (AGUs) for read and write
operations. The data memory maps are shown in
Figure 4-3, Figure 4-4, Figure 4-5 and Figure 4-6.

All Effective Addresses (EAs) in the data memory space
are 16 bits wide and point to bytes within the data space.
This arrangement gives a Base Data Space address
range of 64 Kbytes or 32K words.

The Base Data Space address is used in conjunction
with a Read or Write Page register (DSRPAG or
DSWPAG) to form an Extended Data Space, which has
a total address range of 16 MBytes.

dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices implement up
to 56 Kbytes of data memory. If an EA point to a loca-
tion outside of this area, an all-zero word or byte is
returned.

4.2.1 DATA SPACE WIDTH

The data memory space is organized in byte-
addressable, 16-bit wide blocks. Data is aligned in
data memory and registers as 16-bit words, but all data
space EAs resolve to bytes. The Least Significant
Bytes (LSBs) of each word have even addresses, while
the Most Significant Bytes (MSBs) have odd
addresses.

422 DATA MEMORY ORGANIZATION
AND ALIGNMENT

To maintain backward compatibility with PIC® MCU
devices and improve data space memory usage
efficiency, the device instruction set supports both word
and byte operations. As a consequence of byte
accessibility, all Effective Address calculations are
internally scaled to step through word-aligned memory.
For example, the core recognizes that Post-Modified
Register Indirect Addressing mode [Ws++] results in a
value of Ws + 1 for byte operations and Ws + 2 for word
operations.

A data byte read, reads the complete word that
contains the byte, using the LSb of any EA to determine
which byte to select. The selected byte is placed onto
the LSB of the data path. That is, data memory and
registers are organized as two parallel byte-wide
entities with shared (word) address decode but
separate write lines. Data byte writes only write to the
corresponding side of the array or register that matches
the byte address.

All word accesses must be aligned to an even address.
Misaligned word data fetches are not supported, so
care must be taken when mixing byte and word
operations, or translating from 8-bit MCU code. If a
misaligned read or write is attempted, an address error
trap is generated. If the error occurred on a read, the
instruction underway is completed. If the error occurred
on a write, the instruction is executed but the write does
not occur. In either case, a trap is then executed,
allowing the system and/or user application to examine
the machine state prior to execution of the address
Fault.

All byte loads into any W register are loaded into the
LSB. The MSB is not modified.

A Sign-Extend instruction (SE) is provided to allow user
applications to translate 8-bit signed data to 16-bit
signed values. Alternatively, for 16-bit unsigned data,
user applications can clear the MSB of any W register
by executing a Zero-Extend (ZE) instruction on the
appropriate address.

423 SFR SPACE

The first 4 Kbytes of the Near Data Space, from 0x0000
to OxOFFF, is primarily occupied by Special Function
Registers (SFRs). These are used by the core and
peripheral modules for controlling the operation of the
device.

SFRs are distributed among the modules that they
control and are generally grouped together by module.
Much of the SFR space contains unused addresses;
these are read as ‘0.

Note:  The actual set of peripheral features and
interrupts varies by the device. Refer to
the corresponding device tables and
pinout diagrams for device-specific
information.

424 NEAR DATA SPACE

The 8-Kbyte area between 0x0000 and Ox1FFF is
referred to as the Near Data Space. Locations in this
space are directly addressable through a 13-bit abso-
lute address field within all memory direct instructions.
Additionally, the whole data space is addressable using
MOV instructions, which support Memory Direct
Addressing mode with a 16-bit address field, or by
using Indirect Addressing mode using a working
register as an Address Pointer.

© 2009-2012 Microchip Technology Inc.

DS70616G-page 49



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

FIGURE 4-3: DATA MEMORY MAP FOR dsPIC33EP512(GP/MC/MU)806/810/814 DEVICES
WITH 52-KBYTE RAM
MSB LSB
Address 16 Bits Address
- -
MSB LSB
0x0000 ' 0x0000
4-Kbyte SFR Space 8-Kbyte
SFR Space OXOFFF | OxOFFE Near Data
0x1001 | 0x1000 Space
OXIFFF| - — — — — Ox1FFE
0x2001 0x2000
[
X Data RAM (X)
OX7FFF| _ _ _ _ _ ] Ox7FFE
0x8001 | 0x8000
OXBFFF | OXBFFE
0x9001 | 0x9000
52-Kbyte
SRAM Space ~ | |
|
Y Data RAM (Y)
|
|
|
OXCFFF | _ _ _ _ _ | — — _ _ | O0xCFFE
0xD001 \ 0xD000 Far
DPSRAM (Y) Optionally — Data
OXxDFFF | 0xDFFE Mapped Space
0xE001 | OXEOOO | into Program
| Memory
|
X Data
Unimplemented (X)
|
|
|
|
|
|
OXFFFF ! OxFFFE
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FIGURE 4-4: DATA MEMORY MAP FOR PIC24EP512(GP/GU)806/810/814 DEVICES
WITH 52-KBYTE RAM
MSB LSB
Address 16 Bits Address
- L
MSB LSB
A-KbVt 0x0000 ' 0x0000
-rbyte SFR Space
8-Kbyte
SFR Space OxOFFF | OxOFFE Near Data
0x1001 | 0x1000 Space
Ox1FFF | - — — — — | Ox1FFE
0x2001 0x2000
|
OX7FFF | _ _ _ _ _ ] Ox7FFE
0x8001 | 0x8000
[
X Data RAM (X)
52-Kbyte | '
SRAM Space |
|
|
|
|
OXCFFF | _ _ _ _ _ l— — _— _ _ | OxCFFE
0xD001 , 0xD000 Far
DMA Dual Port RAM (X) Optionally [ Data
OxDFFF | OXDFFE Mapped Space
OXEOO1 | OXEOOO _ into Program
| Memory
|
X Data
Unimplemented (X)
|
|
|
|
|
|
OXFFFF ! OxFFFE
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FIGURE 4-5: DATA MEMORY MAP FOR dsPIC33EP256MU806/810/814 DEVICES
WITH 28-KBYTE RAM

MSB _ LSB
Address 16 Bits Address
- |
MSB LSB
kb — 0x0001 ' 0x0000
-Kbyte  __| SFR Space
8-Kbyte
SFRSpace | oyoFFF | OxOFFE Near Data
~— 0x1001 | 0x1000 Space
OXIFFF | _ _ _ - — — — — Ox1FFE
0x2001 0x2000
X X Data RAM (X) X
|
28-Kbyte | Ox4FFF | Ox4FFE
SRAM Space 0x5001 | 0x5000
Y Data RAM (Y)
OxeFFF | ] Ox6FFE
0x7001 | 0x7000
DMA Dual Port RAM (Y)
L OX7FFF | Ox7FFE
0x8001 | 0x8000
|
|
| Far
| — Data
| Space
| .
\ Optionally
X Data | Mapped
Unimplemented (X) into Program
| Memory
|
|
|
|
|
|
OxFFFF | OxFFFE
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FIGURE 4-6: DATA MEMORY MAP FOR PIC24EP256GU810/814 DEVICES
WITH 28-KBYTE RAM
MSB . LSB
Address 16 Bits Address
- -
MSB LSB
— 0x0001 ' 0x0000
é—KbySte | SFR Space 8-Kbyte
FR Space L OxOFFF | OxOFFE Near Data
~  0x1001 | 0x1000 Space
OX1FFF| _ - — — — — Ox1FFE
0x2001 0x2000
I
X Data RAM (X)
28-Kbyte | |
SRAM Space |
I
Ox6FFF ) Ox6FFE
0x7001 ' 0x7000
DMA Dual Port RAM
L OX7FFF | Ox7FFE
0x8001 | 0x8000
I
Far
| — Data
| Space
I
I
! Optionally
X Data - I\/prged
. into Program
Unlmplemlented (X) Memory
I
I
I
I
I
OXFFFF | OxFFFE
|
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425 X AND Y DATA SPACES

The dsPIC33EPXXX(GP/MC/MU)806/810/814 core
has two data spaces, X and Y. These data spaces can
be considered either separate (for some DSP
instructions), or as one unified linear address range (for
MCU instructions). The data spaces are accessed
using two Address Generation Units (AGUs) and
separate data paths. This feature allows certain
instructions to concurrently fetch two words from RAM,
thereby enabling efficient execution of DSP algorithms
such as Finite Impulse Response (FIR) filtering and
Fast Fourier Transform (FFT).

The PIC24EPXXX(GP/GU)806/810/814 devices do not
have a Y data space and a Y AGU. For these devices,
the entire data space is treated as X data space.

The X data space is used by all instructions and
supports all addressing modes. X data space has
separate read and write data buses. The X read data
bus is the read data path for all instructions that view
data space as combined X and Y address space. It is
also the X data prefetch path for the dual operand DSP
instructions (MAC class).

The Y data space is used in concert with the X data
space by the MAC class of instructions (CLR, ED,
EDAC, MAC, MOVSAC, MPY, MPY.N and MSC) to provide
two concurrent data read paths.

Both the X and Y data spaces support Modulo
Addressing mode for all instructions, subject to
addressing mode restrictions. Bit-Reversed
Addressing mode is only supported for writes to X data
space. Modulo Addressing and Bit-Reversed
Addressing are not present in PIC24EPXXX(GP/
GU)806/810/814 devices.

All data memory writes, including in DSP instructions,
view data space as combined X and Y address space.
The boundary between the X and Y data spaces is
device-dependent and is not user-programmable.

4.2.6 DMA RAM

Each dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 device contains
4 Kbytes of dual ported DMA RAM located at the end
of Y data RAM and is part of Y data space. Memory
locations in the DMA RAM space are accessible simul-
taneously by the CPU and the DMA Controller module.
DMA RAM is utilized by the DMA controller to store
data to be transferred to various peripherals using
DMA, as well as data transferred from various periph-
erals using DMA. The DMA RAM can be accessed by
the DMA controller without having to steal cycles from
the CPU.

When the CPU and the DMA controller attempt to
concurrently write to the same DMA RAM location, the
hardware ensures that the CPU is given precedence in
accessing the DMA RAM location. Therefore, the DMA
RAM provides a reliable means of transferring DMA
data without ever having to stall the CPU.

Note 1: DMA RAM can be used for general
purpose data storage if the DMA function
is not required in an application.

2: On PIC24EPXXX(GP/GU)806/810/814
devices, DMA RAM is located at the end
of X data RAM and is part of X data

space.

4.3 Program Memory Resources

Many useful resources related to the Program Memory
are provided on the main product page of the Microchip
web site for the devices listed in this data sheet. This
product page, which can be accessed using this link,
contains the latest updates and additional information.

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310

431 KEY RESOURCES

* Section 4. “Program Memory” (DS70612) in the
“dsPIC33E/PIC24E Family Reference Manual”

* Code Samples

» Application Notes

» Software Libraries

* Webinars

» All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

* Development Tools
4.4 Special Function Register Maps

Table 4-1 through Table 4-72 provide mapping tables
for all Special Function Registers (SFRs).
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TABLE 4-1: CPU CORE REGISTER MAP FOR dsPIC33EPXXX(GP/MC/MU)806/810/814 DEVICES ONLY
File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit 8 Bit 7 Bit6 | Bit5 | Bit4 | Bit3 Bit2 | Bit1 | Bit0 Re’:';ts
wo 0000 WO (WREG) 0000
w1 0002 w1 0000
w2 0004 w2 0000
w3 0006 w3 0000
w4 0008 w4 0000
w5 000A w5 0000
w6 000C w6 0000
w7 000E w7 0000
w8 0010 w8 0000
w9 0012 w9 0000
w10 0014 W10 0000
w11 0016 w11 0000
w12 0018 w12 0000
w13 001A w13 0000
w14 001C w14 0000
w15 001E W15 1000
SPLIM 0020 SPLIM 0000
ACCAL 0022 ACCAL 0000
ACCAH 0024 ACCAH 0000
ACCAU 0026 Sign-Extension of ACCA<39> | ACCAU 0000
ACCBL 0028 ACCBL 0000
ACCBH 002A ACCBH 0000
ACCBU 002C Sign-Extension of ACCB<39> | ACCBU 0000
PCL 002E PCL _ 0000
PCH 0030 | — _ _ _ _ —_ — | — 1 = PCH 0000
DSRPAG | 0032 | — _ _ _ _ —_ DSRPAG 0001
DSWPAG | 0034 | — _ _ _ _ —_ — | DSWPAG 0001
RCOUNT | 0036 RCOUNT 0000
DCOUNT | 0038 DCOUNT 0000
DOSTARTL | 003A DOSTARTL _ 0000
postARTH|oo3c | — | — | — | — | — | — — | — 1 = —_ DOSTARTH 0000
DOENDL | 003E DOENDL _ 0000
DOENDH [oos0 | — | — | — | — | — | — — | — 1 = —_ DOENDH 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-1: CPU CORE REGISTER MAP FOR dsPIC33EPXXX(GP/MC/MU)806/810/814 DEVICES ONLY (CONTINUED)

File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReI:I(Iets
SR 0042 OA OB SA SB OAB SAB DA DC IPL2 IPL1 IPLO RA N ov z o] 0000
CORCON 0044 VAR — US<1:0> EDT DL<2:0> SATA SATB | SATDW |ACCSAT| IPL3 SFA RND IF 0020
MODCON 0046 | XMODEN | YMODEN — — BWM<3:0> YWM<3:0> XWM<3:0> 0000
XMODSRT | 0048 XMODSRT<15:1> 0 0000
XMODEND | 004A XMODEND<15:1> 1 0001
YMODSRT | 004C YMODSRT<15:1> 0 0000
YMODEND | 004E YMODEND<15:1> 1 0001
XBREV 0050 | BREN XBREV<14:0> 0000
DISICNT 0052 — — DISICNT<13:0> 0000
TBLPAG 0054 — — — — — — — — TBLPAG<7:0> 0000
MSTRPR 0058 MSTRPR<15:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-2: CPU CORE REGISTER MAP FOR PIC24EPXXX(GP/GU)810/814 DEVICES ONLY
N'a:irlnee Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:;Itlets

Wo 0000 W0 (WREG) 0000
W1 0002 W1 0000
w2 0004 W2 0000
W3 0006 W3 0000
W4 0008 W4 0000
W5 000A W5 0000
W6 000C W6 0000
w7 000E w7 0000
w8 0010 w8 0000
W9 0012 w9 0000
W10 0014 W10 0000
W11 0016 W11 0000
W12 0018 W12 0000
W13 001A W13 0000
W14 001C W14 0000
W15 001E W15 1000
SPLIM 0020 SPLIM 0000
PCL 002E PCL — 0000
PCH 0030 — — — — — — — — — PCH 0000
DSRPAG | 0032 — — — — — — DSRPAG<9:0> 0001
DSWPAG | 0034 — — — — — — — DSWPAG<8:0> 0001
RCOUNT | 0036 RCOUNT<15:0> 0000
SR 0042 — — — — — — — DC IPL2 IPL1 IPLO RA N oV 4 C 0000
CORCON | 0044 VAR — — — — — — — — — — — IPL3 SFA — — 0020
DISICNT | 0052 — — DISICNT<13:0> 0000
TBLPAG | 0054 — — — — — — — — TBLPAG<7:0> 0000
MSTRPR | 0058 MSTRPR<15:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-3: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMU814 DEVICES ONLY

Nl;irI:e Addr.| Bit15 Bit 14 Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0 R:;tls
IFSO 0800 | NVMIF | DMA1IF | AD1IF U1TXIF U1RXIF SPHMIF | SPMEIF T3IF T2IF OC2IF IC2IF DMAOIF T1IF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF T5IF T4IF OC4IF OC3IF DMA2IF IC8IF IC7IF AD2IF INT1IF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0804 | T6IF DMA4IF | PMPIF OC8IF OC7IF OCB6IF OC5IF IC6IF IC5IF IC4IF IC3IF DMA3IF C1IF C1RXIF | SPI2IF | SPI2EIF | 0000
IFS3 0806 — RTCIF | DMASIF DCIIF DCIEIF QENMIF | PSEMIF C2IF C2RXIF INT4IF INT3IF TIIF T8IF MI2C2IF | SI2C2IF T7IF 0000
IFS4 0808 — — — — QEI2IF — PSESMIF — C2TXIF C1TXIF DMAT7IF DMAGBIF CRCIF U2EIF U1EIF — 0000
IFS5 080A | PWM2IF | PWM1IF IC9IF OC9IF SPI3IF | SPI3EIF | U4TXIF U4RXIF U4EIF USB1IF — — U3TXIF U3RXIF | U3EIF — 0000
IFS6 080C — — — — — — — — — — — PWM7IF PWM6IF | PWMSIF | PWM4IF | PWM3IF | 0000
IFS7 080E | IC11IF | OCMIF IC10IF OC10IF SPI4IF | SPMEIF | DMA11IF | DMA10IF DMAQIF DMAB8IF — — — — — — 0000
IFS8 0810 — ICDIF IC16IF OC16IF IC15IF OC15IF IC14IF OC14IF IC13IF OC13IF — DMA14IF | DMA13IF | DMA12IF | IC12IF | OC12IF | 0000
IECO 0820 | NVMIE | DMA1IE | AD1IE U1TXIE UIRXIE | SPHMIE | SPHMEIE T3IE T2IE OC2IE IC2IE DMAOIE TIE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2IE T5IE T4IE OC4IE OC3IE DMA2IE IC8IE IC7IE AD2IE INT1IE CNIE CMIE | MI2C1IE | SI2C1IE | 0000
IEC2 0824 | T6IE DMAJIE | PMPIE OCB8IE OCT7IE OCSBIE OCS5IE IC6IE IC5IE IC4IE IC3IE DMASIE C1IE C1RXIE | SPI2IE | SPI2EIE | 0000
IEC3 0826 — RTCIE | DMASIE DCIIE DCIEIE QEIMIE | PSEMIE C2IE C2RXIE INT4IE INT3IE TIIE T8IE MI2C2IE | SI2C2IE T7IE 0000
IEC4 0828 — — — — QEI2IE — PSESMIE — C2TXIE C1TXIE DMAT7IE DMABIE CRCIE U2EIE U1EIE — 0000
IEC5 082A | PWM2IE | PWM1IE ICOIE OC9IE SPI3IE | SPI3EIE | U4TXIE | U4RXIE U4EIE USB1IE — — U3TXIE | U3RXIE | U3EIE — 0000
IEC6 082C — — — — — — — — — — — PWM7IE | PWMS6IE | PWMSIE | PWM4IE | PWM3IE | 0000
IEC7 082E | ICMMIE | OC11IE | IC10IE OC10IE SPI4IE | SPMEIE | DMA11IE | DMA10IE DMAQIE DMABIE — — — — — — 0000
IEC8 0830 — ICDIE IC16IE OC16IE IC15IE OC15IE | IC14IE OC14IE IC13IE OC13IE — DMA14IE | DMA13IE | DMA12IE | IC12IE | OC12IE | 0000
IPCO 0840 — T1IP<2:0> — OC1IP<2:0> — IC1IP<2:0> — INTOIP<2:0> 4444
IPC1 0842 — T21P<2:0> — OC2IP<2:0> — IC2IP<2:0> — DMAOIP<2:0> 4444
IPC2 0844 — U1RXIP<2:0> — SPI1IP<2:0> — SPIEIP<2:0> — T3IP<2:0> 4444
IPC3 0846 — NVMIP<2:0> — DMA1IP<2:0> — AD1IP<2:0> — U1TXIP<2:0> 4444
IPC4 0848 — CNIP<2:0> — CMIP<2:0> — MI2C11P<2:0> — SI2C1IP<2:0> 4444
IPC5 084A — IC8IP<2:0> — IC7IP<2:0> — AD2IP<2:0> — INT11P<2:0> 4444
IPC6 084C — T4IP<2:0> — OC4IP<2:0> — OC3IP<2:0> — DMA2IP<2:0> 4444
IPC7 084E — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> — T5IP<2:0> 4444
IPC8 0850 — C11P<2:0> — C1RXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
IPC9 0852 — IC5IP<2:0> — 1C41P<2:0> — IC3IP<2:0> — DMA3IP<2:0> 4444
IPC10 0854 — OC7IP<2:0> — 0C61P<2:0> — 0OC5IP<2:0> — IC61P<2:0> 4444
IPC11 0856 — T6IP<2:0> — DMA41P<2:0> — PMPIP<2:0> — 0OC8IP<2:0> 4444
IPC12 0858 — T8IP<2:0> — MI2C2IP<2:0> — SI2C2IP<2:0> — T7IP<2:0> 4444
IPC13 085A C2RXIP<2:0> — INT4IP<2:0> — INT3IP<2:0> — T9IP<2:0> 4444
IPC14 085C — DCIEIP<2:0> — QEI1IP<2:0> — PSEMIP<2:0> — C2IP<2:0> 4444
IPC15 085E — — | — | — — RTCIP<2:0> — DMA5IP<2:0> — DCIIP<2:0> 0444
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-3: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMU814 DEVICES ONLY (CONTINUED)

NTrlse Addr.| Bit15 Bit 14 Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 Reﬁlclets
IPC16 0860 — CRCIP<2:0> — U2EIP<2:0> — U1EIP<2:0> — — — — 4440
IPC17 0862 — C2TXIP<2:0> — C1TXIP<2:0> — DMA71P<2:0> — DMAGIP<2:0> 4444
IPC18 0864 = QEI2IP<2:0> = = = = = PSESMIP<2:0> = = = — 4040
IPC20 0868 — U3TXIP<2:0> — U3RXIP<2:0> — U3EIP<2:0> — — — — 4440
IPC21 086A — U4EIP<2:0> — USB1IP<2:0> — — — — — — — — 4400
IPC22 086C — SPI3IP<2:0> — SPI3EIP<2:0> — U4TXIP<2:0> — U4RXIP<2:0> 4444
IPC23 086E — PWM2IP<2:0> — PWM1IP<2:0> — ICoIP<2:0> — 0C9IP<2:0> 4444
IPC24 0870 — PWM6IP<2:0> — PWM5IP<2:0> — PWM4IP<2:0> — PWM3IP<2:0> 4444
IPC25 0872 — — — — — — — — — — — — — PWM71P<2:0> 0004
IPC29  |087A| — DMA9IP<2:0> — DMABIP<2:0> — — — — — — | — | — 4400
IPC30 087C — SP141P<2:0> — SPI4EIP<2:0> — DMA111P<2:0> — DMA10IP<2:0> 4444
IPC31 087E — IC11IP<2:0> — OC11IP<2:0> — IC10IP<2:0> — 0OC10IP<2:0> 4444
IPC32 0880 — DMA13IP<2:0> — DMA12IP<2:0> — IC12IP<2:0> — 0C12IP<2:0> 4444
IPC33 0882 — IC13IP<2:0> — 0OC13IP<2:0> — — — — — DMA141P<2:0> 4404
IPC34 0884 — IC151P<2:0> — 0C15IP<2:0> — IC141P<2:0> — 0OC141P<2:0> 4444
IPC35 0886 — — — — — ICDIP<2:0> — IC161P<2:0> — 0OC16IP<2:0> 0444
INTCON1 | 08CO | NSTDIS | OVAERR | OVBERR | COVAERR | COVBERR | OVATE OVBTE COVTE | SFTACERR | DIVOERR | DMACERR | MATHERR | ADDRERR | STKERR | OSCFAIL — 0000
INTCONZ | 08C2 GIE DISI SWTRAP — — — — — — — — INT4EP INT3EP INT2EP | INT1EP | INTOEP | 8000
INTCONS | 08C4 — — — — — — — — — UAE DAE DOOVR — — — — 0000
INTCON4 | 08C6 — — — — — — — — — — — — — — — SGHT 0000
INTTREG | 08C8 — — — — ILR<3:0> VECNUM<7:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-4: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMU810 DEVICES ONLY
Nl;irI:e Addr.| Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rezltlels
IFSO 0800 | NVMIF | DMA1IF | AD1IF U1TXIF U1RXIF SPIIF SPHMEIF T3IF T2IF OC2IF IC2IF DMAOIF T1IF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF T5IF T4IF OC4IF OC3IF DMA2IF IC8IF IC7IF AD2IF INT1IF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0804 | T6IF | DMAM4IF | PMPIF OC8IF OCT7IF OCB6IF OCS5IF IC6IF IC5IF IC4IF IC3IF DMA3IF C1IF CIRXIF | SPI2IF | SPI2EIF | 0000
IFS3 0806 — RTCIF | DMASIF DCIIF DCIEIF QENIF PSEMIF C2IF C2RXIF INT4IF INT3IF TIIF T8IF MI2C2IF | SI2C2IF T7IF 0000
IFS4 0808 — — — — QEI2IF — PSESMIF — C2TXIF C1TXIF DMAT7IF DMAGIF CRCIF U2EIF U1EIF — 0000
IFS5 080A | PWM2IF | PWM1IF |  ICOIF OC9IF SPI3IF | SPI3EIF | U4TXIF U4RXIF U4EIF USB1IF — — U3TXIF U3RXIF U3EIF — 0000
IFS6 080C — — — — — — — — — — — — PWM6IF | PWMSIF | PWM4IF | PWM3IF | 0000
IFS7 080E | IC11IF | OC11IF | IC10IF OC10IF SPI4IF | SPMEIF | DMA11IF | DMA10IF DMAQIF DMABIF — — — — — — 0000
IFS8 0810 — ICDIF IC16IF OC16IF IC15IF OC15IF IC14IF OC14IF IC13IF OC13IF — DMA14IF | DMA13IF | DMA12IF | IC12IF | OC12IF | 0000
IECO 0820 | NVMIE | DMA1IE | AD1IE U1TXIE U1RXIE SPHIE SPHEIE T3IE T2IE OC2IE IC2IE DMAOIE T1IE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2IE T5IE T4IE OC4IE OC3IE DMA2IE IC8IE IC7IE AD2IE INT1IE CNIE CMIE | MI2C1IE | SI2C1IE | 0000
IEC2 0824 | T6IE | DMA4IE | PMPIE OCB8IE OC7IE OCS8IE OCS5IE ICBIE IC5IE IC4IE IC3IE DMASIE C1IE C1RXIE | SPI2IE | SPI2EIE | 0000
IEC3 0826 — RTCIE | DMASIE DCIIE DCIEIE QEMIE | PSEMIE C2IE C2RXIE INT4IE INT3IE TOIE T8IE MI2C2IE | SI2C2IE T7IE 0000
IEC4 0828 — — — — QEI2IE — PSESMIE — C2TXIE C1TXIE DMAT7IE DMAGIE CRCIE U2EIE U1EIE — 0000
IEC5 082A | PWM2IE | PWM1IE | ICOIE OC9IE SPIBIE | SPI3EIE | U4TXIE U4RXIE U4EIE USB1IE — — U3TXIE | U3RXIE | USEIE — 0000
IEC6 082C — — — — — — — — — — — — PWMBIE | PWMSIE | PWM4IE | PWM3IE | 0000
IEC7 082E | IC11IE | OC11IE | IC10IE OC10IE SPI4IE | SP4EIE | DMA11IE | DMA10IE | DMASIE DMASIE — — — — — — 0000
IEC8 0830 — ICDIE IC16IE OC16lE IC15IE OC15IE IC14IE OC14IE IC13IE OC13IE — DMA14IE | DMA13IE | DMA12IE | IC12IE | OC12IE | 0000
IPCO 0840 — T1IP<2:0> — OC1IP<2:0> — IC1IP<2:0> — INTOIP<2:0> 4444
IPC1 0842 — T21P<2:0> — 0OC2IP<2:0> — IC2IP<2:0> — DMAOQIP<2:0> 4444
IPC2 0844 — U1RXIP<2:0> — SPI1IP<2:0> — SPIEIP<2:0> — T3IP<2:0> 4444
IPC3 0846 — NVMIP<2:0> — DMA1IP<2:0> — AD1IP<2:0> — U1TXIP<2:0> 4444
IPC4 0848 — CNIP<2:0> — CMIP<2:0> — MI2C1IP<2:0> — SI2C1IP<2:0> 4444
IPC5 084A — IC8IP<2:0> — IC7IP<2:0> — AD2IP<2:0> — INT11P<2:0> 4444
IPC6 084C — T41P<2:0> — OC4IP<2:0> — OC3IP<2:0> — DMA2IP<2:0> 4444
IPC7 084E — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> — T5IP<2:0> 4444
IPC8 0850 — C11P<2:0> — C1RXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
IPC9 0852 — IC51P<2:0> — IC41P<2:0> — IC3IP<2:0> — DMA3IP<2:0> 4444
IPC10 0854 — OC71P<2:0> — 0C6IP<2:0> — OC5IP<2:0> — IC61P<2:0> 4444
IPC11 0856 — T6IP<2:0> — DMA4IP<2:0> — PMPIP<2:0> — 0OC8IP<2:0> 4444
IPC12 0858 — T8IP<2:0> — MI2C2IP<2:0> — SI2C2IP<2:0> — T7IP<2:0> 4444
IPC13 085A C2RXIP<2:0> — INT4IP<2:0> — INT3IP<2:0> — TIIP<2:0> 4444
IPC14 085C — DCIEIP<2:0> — QEI1IP<2:0> — PSEMIP<2:0> — C2IP<2:0> 4444
IPC15 085E — — | — | — — RTCIP<2:0> — DMA5IP<2:0> — DCIIP<2:0> 0444
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-4: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMU810 DEVICES ONLY (CONTINUED)

NTrlse Addr.| Bit15 Bit 14 Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsI(Ieis
IPC16 0860 — CRCIP<2:0> — U2EIP<2:0> — U1EIP<2:0> — — — — 4440
IPC17 0862 — C2TXIP<2:0> — C1TXIP<2:0> — DMA7IP<2:0> — DMAGIP<2:0> 4444
IPC18 0864 = QEI2IP<2:0> = = = = = PSESMIP<2:0> = = = — 4040
IPC20 0868 — U3TXIP<2:0> — U3RXIP<2:0> — U3EIP<2:0> — — — — 4440
IPC21 086A — U4EIP<2:0> — USB1IP<2:0> — — — — — — — — 4400
IPC22 086C — SPI3IP<2:0> — SPI3EIP<2:0> — U4TXIP<2:0> — U4RXIP<2:0> 4444
IPC23 086E — PWM2IP<2:0> — PWM1IP<2:0> — IC9IP<2:0> — 0OC9IP<2:0> 4444
IPC24 0870 — PWMGIP<2:0> — PWM5IP<2:0> — PWM4IP<2:0> — PWM3IP<2:0> 4444
IPC29  |087A| — DMA9IP<2:0> — DMA8IP<2:0> — — — — — — | — | — [ 4400
IPC30 087C — SP141P<2:0> — SPI4EIP<2:0> — DMA111P<2:0> — DMA10IP<2:0> 4444
IPC31 087E — IC11IP<2:0> — OC11IP<2:0> — IC10IP<2:0> — 0OC10IP<2:0> 4444
IPC32 0880 — DMA13IP<2:0> — DMA12IP<2:0> — IC121P<2:0> — 0OC12IP<2:0> 4444
IPC33 0882 — IC13IP<2:0> — 0OC13IP<2:0> — — — — — DMA14IP<2:0> 4404
IPC34 0884 — IC15IP<2:0> — 0OC15IP<2:0> — IC141P<2:0> — 0OC141P<2:0> 4444
IPC35 0886 — — — — — ICDIP<2:0> — IC161P<2:0> — 0OC161P<2:0> 0444
INTCON1 | 08CO0 | NSTDIS | OVAERR | OVBERR | COVAERR | COVBERR | OVATE OVBTE COVTE | SFTACERR | DIVOERR | DMACERR | MATHERR | ADDRERR | STKERR | OSCFAIL — 0000
INTCONZ | 08C2 GIE DISI SWTRAP — — — — — — — — INT4EP INT3EP INT2EP | INT1EP | INTOEP | 8000
INTCONS | 08C4 — — — — — — — — — UAE DAE DOOVR — — — — 0000
INTCON4 | 08C6 — — — — — — — — — — — — — — — SGHT 0000
INTTREG | 08C8 — — — — — ILR<3:0> VECNUM<7:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY
Nl;irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0 R:;Iel',‘ts
IFSO 0800 | NVMIF | DMA1IF | AD1IF U1TXIF U1RXIF | SPIIF | SPHEIF T3IF T2IF OC2IF IC2IF DMAOQIF T1IF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF T5IF T4IF OCA4IF OC3IF DMA2IF IC8IF IC7IF AD2IF INT1IF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0804 T6IF DMA4IF | PMPIF OCB8IF OCT7IF OCB6IF OC5IF IC6IF IC5IF IC4IF IC3IF DMA3IF C1IF C1RXIF SPI2IF | SPI2EIF | 0000
IFS3 0806 — RTCIF | DMASIF DCIIF DCIEIF | QEIMIF | PSEMIF C2IF C2RXIF INT4IF INT3IF TIIF T8IF MI2C2IF | SI2C2IF T7IF 0000
IFS4 0808 — — — — QEI2IF — PSESMIF — C2TXIF C1TXIF DMAT7IF DMAGIF CRCIF U2EIF U1EIF — 0000
IFS5 080A | PWM2IF | PWM1IF ICOIF OC9IF SPI3IF | SPI3EIF | U4TXIF | U4RXIF U4EIF USB1IF — — U3TXIF U3RXIF U3EIF — 0000
IFS6 080C — — — — — — — — — — — — — — PWM4IF | PWM3IF | 0000
IFS7 080E | IC11IF | OCMIF IC10IF OC10IF SPI4IF | SPI4EIF | DMA1MIF | DMA10IF | DMASIF DMAB8IF — — — — — — 0000
IFS8 0810 — ICDIF IC16IF OC16IF IC15IF OC15IF | IC14IF OC14IF IC13IF OC13IF — DMA14IF | DMA13IF | DMA12IF | IC12IF | OC12IF | 0000
IECO 0820 | NVMIE | DMA1IE | AD1IE U1TXIE UIRXIE | SPIMIE | SPIEIE T3IE T2IE OC2IE IC2IE DMAOIE TIE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2IE T5IE T4IE OC4IE OC3IE DMA2IE IC8IE IC7IE AD2IE INT1IE CNIE CMIE MI2C1IE | SI2C1IE | 0000
IEC2 0824 T6IE DMA4IE | PMPIE OCB8IE OCT7IE OCSBIE OCS5IE ICBIE IC5IE IC4IE IC3IE DMASIE C1IE C1RXIE SPI2IE | SPI2EIE | 0000
IEC3 0826 — RTCIE | DMASIE DCIIE DCIEIE | QENMIE | PSEMIE C2IE C2RXIE INT4IE INT3IE TIIE T8IE MI2C2IE | SI2C2IE T7IE 0000
IEC4 0828 — — — — QEI2IE — PSESMIE — C2TXIE C1TXIE | DMAT7IE DMAGIE CRCIE U2EIE U1EIE — 0000
IEC5 082A | PWM2IE | PWM1IE IC9IE OC9IE SPI3IE | SPI3EIE | U4TXIE | U4RXIE U4EIE USB1IE — — U3TXIE U3RXIE U3EIE — 0000
IEC6 082C — — — — — — — — — — — — — — PWM4IE | PWM3IE | 0000
IEC7 082E | ICMMIE | OCMIE | IC10IE OC10IE SPI4IE | SPI4EIE | DMAMMIE | DMA10IE | DMASIE DMABIE — — — — — — 0000
IEC8 0830 — ICDIE IC16IE OC16lE IC15IE | OC15IE | IC14IE OC14IE IC13IE OC13IE — DMA14IE | DMA13IE | DMA12IE | IC12IE | OC12IE | 0000
IPCO 0840 — T1IP<2:0> — OC1IP<2:0> — IC11P<2:0> — INTOIP<2:0> 4444
IPC1 0842 — T21P<2:0> — 0OC2IP<2:0> — IC2IP<2:0> — DMAOQIP<2:0> 4444
IPC2 0844 — U1RXIP<2:0> — SPI1IP<2:0> — SPI1EIP<2:0> — T3IP<2:0> 4444
IPC3 0846 — NVMIP<2:0> — DMA1IP<2:0> — AD1IP<2:0> — U1TXIP<2:0> 4444
IPC4 0848 — CNIP<2:0> — CMIP<2:0> — MI2C1IP<2:0> — SI2C1IP<2:0> 4444
IPC5 084A — IC8IP<2:0> — IC7IP<2:0> — AD2IP<2:0> — INT11P<2:0> 4444
IPC6 084C — T41P<2:0> — OC4IP<2:0> — OC3IP<2:0> — DMA2IP<2:0> 4444
IPC7 084E — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> — T5IP<2:0> 4444
IPC8 0850 — C11P<2:0> — C1RXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
IPC9 0852 — IC5IP<2:0> — IC41P<2:0> — IC3IP<2:0> — DMA3IP<2:0> 4444
IPC10 0854 — OC7IP<2:0> — 0OC6IP<2:0> — OC5IP<2:0> — IC61P<2:0> 4444
IPC11 0856 — T6IP<2:0> — DMA41P<2:0> — PMPIP<2:0> — OC8IP<2:0> 4444
IPC12 0858 — T8IP<2:0> — MI2C2IP<2:0> — SI2C2IP<2:0> — T7IP<2:0> 4444
IPC13 085A C2RXIP<2:0> — INT4IP<2:0> — INT3IP<2:0> — TIIP<2:0> 4444
IPC14 085C — DCIEIP<2:0> — QEIIP<2:0> — PSEMIP<2:0> — C2IP<2:0> 4444
IPC15 085E — — | — | — — RTCIP<2:0> — DMA5IP<2:0> — DCIIP<2:0> 0444
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-5: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY (CONTINUED)

NTrlse Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Re":tts
IPC16 0860 — CRCIP<2:0> — U2EIP<2:0> — U1EIP<2:0> — — — — 4440
IPC17 0862 — C2TXIP<2:0> — C1TXIP<2:0> — DMA7IP<2:0> — DMAG6IP<2:0> 4444
IPC18 0864 — QEI2IP<2:0> — — — — — PSESMIP<2:0> — — — — 4040
IPC20 0868 — U3TXIP<2:0> — U3RXIP<2:0> — U3EIP<2:0> — — — — 4440
IPC21 086A — U4EIP<2:0> — USB11P<2:0> — — — — — — — — 4400
IPC22 086C — SPI3IP<2:0> — SPI3EIP<2:0> — U4TXIP<2:0> — U4RXIP<2:0> 4444
IPC23 086E — PWM2IP<2:0> — PWM1IP<2:0> — IC9IP<2:0> — OC9IP<2:0> 4444
IPC24 0870 — — — — — — — — — PWM4IP<2:0> — PWM3IP<2:0> 0044
IPC29 087A — DMAQIP<2:0> — DMAB8IP<2:0> — — — — — — — — 4400
IPC30 087C — SPI4IP<2:0> — SPI4EIP<2:0> — DMA11IP<2:0> — DMA10IP<2:0> 4444
IPC31 087E — IC111P<2:0> — OC11IP<2:0> — IC10IP<2:0> — 0OC10IP<2:0> 4444
IPC32 0880 — DMA13IP<2:0> — DMA12IP<2:0> — IC12IP<2:0> — 0C12IP<2:0> 4444
IPC33 0882 — IC13IP<2:0> — OC13IP<2:0> — — — — — DMA141P<2:0> 4404
IPC34 0884 — IC15IP<2:0> — 0OC15IP<2:0> — IC141P<2:0> — 0OC14IP<2:0> 4444
IPC35 0886 — — — — — ICDIP<2:0> — IC161P<2:0> — 0OC16IP<2:0> 0444
INTCON1 | 08CO | NSTDIS | OVAERR | OVBERR | COVAERR | COVBERR| OVATE | OVBTE | COVTE | SFTACERR | DIVOERR | DMACERR | MATHERR | ADDRERR | STKERR | OSCFAIL — 0000
INTCON2 | 08C2 GIE DIsI SWTRAP — — — — — — — — INT4EP INT3EP INT2EP | INT1EP | INTOEP | 8000
INTCON3 | 08C4 — — — — — — — — — UAE DAE DOOVR — — — — 0000
INTCON4 | 08C6 — — — — — — — — — — — — — — — SGHT | 0000
INTTREG | 08C8 — — — — — ILR<3:0> VECNUM<7:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-6: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMC806 DEVICES ONLY
Nl;irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit7 Bit 6 Bit5 Bit4 Bit3 Bit 2 Bit 1 Bit 0 R:;Iel',‘ts
IFSO 0800 | NVMIF | DMA1IF | AD1IF U1TXIF U1RXIF | SPIIF | SPHEIF T3IF T2IF OC2IF IC2IF DMAOQIF T1IF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF T5IF T4IF OCA4IF OC3IF DMA2IF IC8IF IC7IF AD2IF INT1IF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0804 T6IF DMA4IF | PMPIF OCB8IF OCT7IF OCB6IF OC5IF IC6IF IC5IF IC4IF IC3IF DMA3IF C1IF C1RXIF SPI2IF | SPI2EIF | 0000
IFS3 0806 — RTCIF | DMASIF DCIIF DCIEIF | QEIMIF | PSEMIF C2IF C2RXIF INT4IF INT3IF TIIF T8IF MI2C2IF | SI2C2IF T7IF 0000
IFS4 0808 — — — — QEI2IF — PSESMIF — C2TXIF C1TXIF DMAT7IF DMAGIF CRCIF U2EIF U1EIF — 0000
IFS5 080A | PWM2IF | PWM1IF ICOIF OC9IF SPI3IF | SPI3EIF | U4TXIF | U4RXIF U4EIF — — — U3TXIF U3RXIF U3EIF — 0000
IFS6 080C — — — — — — — — — — — — — — PWM4IF | PWM3IF | 0000
IFS7 080E | IC11IF | OCMIF IC10IF OC10IF SPI4IF | SPI4EIF | DMA1MIF | DMA10IF | DMASIF DMAB8IF — — — — — — 0000
IFS8 0810 — ICDIF IC16IF OC16IF IC15IF OC15IF | IC14IF OC14IF IC13IF OC13IF — DMA14IF | DMA13IF | DMA12IF | IC12IF | OC12IF | 0000
IECO 0820 | NVMIE | DMA1IE | AD1IE U1TXIE UIRXIE | SPIMIE | SPIEIE T3IE T2IE OC2IE IC2IE DMAOIE TIE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2IE T5IE T4IE OC4IE OC3IE DMA2IE IC8IE IC7IE AD2IE INT1IE CNIE CMIE MI2C1IE | SI2C1IE | 0000
IEC2 0824 T6IE DMA4IE | PMPIE OCB8IE OCT7IE OCSBIE OCS5IE ICBIE IC5IE IC4IE IC3IE DMASIE C1IE C1RXIE SPI2IE | SPI2EIE | 0000
IEC3 0826 — RTCIE | DMASIE DCIIE DCIEIE | QENMIE | PSEMIE C2IE C2RXIE INT4IE INT3IE TIIE T8IE MI2C2IE | SI2C2IE T7IE 0000
IEC4 0828 — — — — QEI2IE — PSESMIE — C2TXIE C1TXIE | DMAT7IE DMAGIE CRCIE U2EIE U1EIE — 0000
IEC5 082A | PWM2IE | PWM1IE IC9IE OC9IE SPI3IE | SPI3EIE | U4TXIE | U4RXIE U4EIE — — — U3TXIE U3RXIE U3EIE — 0000
IEC6 082C — — — — — — — — — — — — — — PWM4IE | PWM3IE | 0000
IEC7 082E | ICMMIE | OCMIE | IC10IE OC10IE SPI4IE | SPI4EIE | DMAMMIE | DMA10IE | DMASIE DMABIE — — — — — — 0000
IEC8 0830 — ICDIE IC16IE OC16lE IC15IE | OC15IE | IC14IE OC14IE IC13IE OC13IE — DMA14IE | DMA13IE | DMA12IE | IC12IE | OC12IE | 0000
IPCO 0840 — T1IP<2:0> — OC1IP<2:0> — IC11P<2:0> — INTOIP<2:0> 4444
IPC1 0842 — T21P<2:0> — 0OC2IP<2:0> — IC2IP<2:0> — DMAOQIP<2:0> 4444
IPC2 0844 — U1RXIP<2:0> — SPI1IP<2:0> — SPI1EIP<2:0> — T3IP<2:0> 4444
IPC3 0846 — NVMIP<2:0> — DMA1IP<2:0> — AD1IP<2:0> — U1TXIP<2:0> 4444
IPC4 0848 — CNIP<2:0> — CMIP<2:0> — MI2C1IP<2:0> — SI2C1IP<2:0> 4444
IPC5 084A — IC8IP<2:0> — IC7IP<2:0> — AD2IP<2:0> — INT11P<2:0> 4444
IPC6 084C — T41P<2:0> — OC4IP<2:0> — OC3IP<2:0> — DMA2IP<2:0> 4444
IPC7 084E — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> — T5IP<2:0> 4444
IPC8 0850 — C11P<2:0> — C1RXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
IPC9 0852 — IC5IP<2:0> — IC41P<2:0> — IC3IP<2:0> — DMA3IP<2:0> 4444
IPC10 0854 — OC7IP<2:0> — 0OC6IP<2:0> — OC5IP<2:0> — IC61P<2:0> 4444
IPC11 0856 — T6IP<2:0> — DMA41P<2:0> — PMPIP<2:0> — OC8IP<2:0> 4444
IPC12 0858 — T8IP<2:0> — MI2C2IP<2:0> — SI2C2IP<2:0> — T7IP<2:0> 4444
IPC13 085A C2RXIP<2:0> — INT4IP<2:0> — INT3IP<2:0> — TIIP<2:0> 4444
IPC14 085C — DCIEIP<2:0> — QEIIP<2:0> — PSEMIP<2:0> — C2IP<2:0> 4444
IPC15 085E — — | — | — — RTCIP<2:0> — DMA5IP<2:0> — DCIIP<2:0> 0444
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-6: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXMC806 DEVICES ONLY (CONTINUED)

Nae | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bitt1 | Bit10 | Bit9 | Bits Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bitz | Bit1 | Bito | Al
IPcts | 0860 | — CRCIP<2:0> — U2EIP<2:0> — UTEIP<2:0> — — — — | 440
iPc17 | ose2 | — C2TXIP<2:0> — CITXIP<2:0> — DMA7IP<2:0> — DMA6IP<2:0> 4444
IPC18 | 0864 | — QEI2IP<2:0> — — | = 1 = — PSESMIP<2:0> — — — — | 4040
iPc20 | 0868 | — U3TXIP<2:0> — U3RXIP<2:0> — U3EIP<2:0> — — — — | 4440
IPC21 | 086A | — U4EIP<2:0> — = [ =1 = — — — — — — — — | 4400
iPc22 | os6C | — SPI3IP<2:0> — SPI3EIP<2:0> — U4TXIP<2:0> — U4RXIP<2:0> 4444
iPc23 | o86E | — PWM2IP<2:0> — PWM1IP<2:0> — ICaIP<2:0> — 0CaIP<2:0> 4444
IPc24 | 0870 | — — — — — = [ =1 = — PWM4IP<2:0> — PWM3IP<2:0> 0044
iPc2o | o87A | — DMAQIP<2:0> — DMA8IP<2:0> — — — — — — — — | 400
iPco | osic| — SPl4IP<2:0> — SPIEIP<2:0> — DMA11IP<2:0> — DMA10IP<2:0> 4444
iPc31 | o87E | — IC111P<2:0> — OC11IP<2:0> — IC101P<2:0> — oC10IP<2:0> 4444
iPc32 | oss0 | — DMA13IP<2:0> — DMA12IP<2:0> — IC121P<2:0> — oc12iP<20> 4444
iPc33 | oss2 | — IC13IP<2:0> — oC13IP<2:0> — — — — — DMA14IP<2:0> 4404
iPc34 | oss4 | — IC15IP<2:0> — oc15P<2:0> — IC141P<2:0> — OC14IP<2:0> 4444
IPc3s | osss | — — — — — ICDIP<2:0> — IC161P<2:0> — oc16P<2:0> 0444
INTCON1 | 08C0 | NSTDIS | OVAERR | OVBERR | COVAERR | COVBERR | OVATE | OVBTE | COVTE [SFTACERR | DIVOERR | DMACERR | MATHERR | ADDRERR | STKERR | OSCFAL | — [ oooo
INTCON2| 08C2 | GIE | DIsl |sSwTraP| — — — — — — — — INT4EP | INT3EP | INT2EP | INTIEP | INTOEP | 8000
INTCON3 | 08C4 |  — — — — — — — — — UAE DAE | DOOWR — — — — | oo0o
INTCON4 | 08C6 |  — — — — — — — — — — — — — — — | seHT [ o000
INTTREG | 08C8 | — — — — — ILR<3:0> VECNUM<T7:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-7: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXGP806 AND PIC24EPXXXGP806 DEVICES ONLY
N:\irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reglelzls

IFSO 0800 | NVMIF | DMA1IF | AD1IF U1TXIF U1RXIF | SPIMIF | SPHEIF T3IF T2IF OC2IF IC2IF DMAOIF T1IF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF T5IF T4IF OC4IF | OC3IF | DMA2IF IC8IF IC7IF AD2IF INT1IF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0804 | T6IF | DMA4IF | PMPIF OC8IF OC7IF OC6IF | OCS5IF IC6IF IC5IF IC4IF IC3IF DMA3IF C1IF C1RXIF | SPI2IF |[SPI2EIF | 0000
IFS3 0806 — RTCIF | DMASIF DCIIF DCIEIF — PSEMIF C2IF C2RXIF INT4IF INT3IF TOIF T8IF MI2C2IF | SI2C2IF T7IF 0000
IFS4 0808 — — — — — — PSESMIF — C2TXIF C1TXIF | DMATIF DMAG6IF CRCIF U2EIF U1EIF — 0000
IFS5 080A — — ICOIF OC9IF SPI3IF | SPI3EIF | U4TXIF | U4RXIF U4EIF — — — U3TXIF | U3RXIF | U3EIF — 0000
IFS6 080C — — — — — — — — — — — — — — — — 0000
IFS7 080E | IC11IF | OC11IF | IC10IF OC10IF SPI4IF | SPI4EIF | DMA11IF | DMA10IF | DMASIF | DMAS8IF — — — — — — 0000
IFS8 0810 — ICDIF IC16IF OC16IF IC15IF | OC15IF | IC14IF | OC14IF IC13IF OC13IF — DMA14IF | DMA13IF |DMA12IF | IC12IF | OC12IF | 0000
IECO 0820 | NVMIE | DMA1IE | AD1IE U1TXIE U1RXIE | SPMIE | SPIEIE T3IE T2IE OC2IE IC2IE DMAOIE T1IE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2IE T5IE T4IE OC4IE | OC3IE | DMA2IE IC8IE IC7IE AD2IE INT1IE CNIE CMIE | MI2C1IE | SI2C1IE | 0000
IEC2 0824 | T6IE | DMA4IE | PMPIE OCB8IE OCT7IE OCBIE | OCS5IE ICBIE IC5IE IC4IE IC3IE DMASIE C1IE C1RXIE | SPI2IE |[SPI2EIE| 0000
IEC3 0826 — RTCIE | DMASIE DCIIE DCIEIE — PSEMIE C2IE C2RXIE INT4IE INT3IE TOIE T8IE MI2C2IE | SI2C2IE T7IE | 0000
IEC4 0828 — — — — — — PSESMIE — C2TXIE | C1TXIE | DMA7IE | DMAGIE CRCIE U2EIE U1EIE — 0000
IEC5 082A — — IC9IE OC9IE SPI3IE | SPI3EIE | UATXIE | U4RXIE U4EIE — — — U3TXIE | U3RXIE | U3EIE — 0000
IEC6 082C — — — — — — — — — — — — — — — — 0000
IEC7 082E | IC11IE | OC11IE | IC10IE OC10IE SPI4IE |SPI4EIE | DMA11IE | DMA10IE| DMA9IE | DMASIE — — — — — — 0000
IEC8 0830 — ICDIE IC16IE OC16IE IC15IE | OC15IE | IC14IE | OC14IE IC13IE OC13IE — DMA14IE | DMA13IE [DMA12IE| IC12IE | OC12IE | 0000
IPCO 0840 — T11P<2:0> — OC1IP<2:0> — IC11P<2:0> — INTOIP<2:0> 4444
IPC1 0842 — T2IP<2:0> — 0OC2IP<2:0> — IC2IP<2:0> — DMAOIP<2:0> 4444
IPC2 0844 — U1RXIP<2:0> — SPI11P<2:0> — SPIM1EIP<2:0> — T3IP<2:0> 4444
IPC3 0846 — NVMIP<2:0> — DMA1IP<2:0> — AD1IP<2:0> — U1TXIP<2:0> 4444
IPC4 0848 — CNIP<2:0> — CMIP<2:0> — MI2C11P<2:0> — SI2C11P<2:0> 4444
IPC5 084A — IC8IP<2:0> — IC71P<2:0> — AD2IP<2:0> — INT1IP<2:0> 4444
IPC6 084C — T41P<2:0> — OC41P<2:0> — OC3IP<2:0> — DMA2IP<2:0> 4444
IPC7 084E — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> — T5IP<2:0> 4444
IPC8 0850 — C11P<2:0> — C1RXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
IPC9 0852 — IC5IP<2:0> — IC41P<2:0> — IC3IP<2:0> — DMA3IP<2:0> 4444
IPC10 0854 — OC7IP<2:0> — 0OC6IP<2:0> — OC5IP<2:0> — IC6IP<2:0> 4444
IPC11 0856 — T6IP<2:0> — DMA4|P<2:0> — PMPIP<2:0> — OC8IP<2:0> 4444
IPC12 0858 — T8IP<2:0> — MI2C2IP<2:0> — SI2C2IP<2:0> — T71P<2:0> 4444
IPC13 085A C2RXIP<2:0> — INT4IP<2:0> — INT3IP<2:0> — T9IP<2:0> 4444
IPC14 085C — DCIEIP<2:0> — — — — — PSEMIP<2:0> — C2IP<2:0> 4444
IPC15 085E — — | — | — — RTCIP<2:0> — DMAS5IP<2:0> — DCIIP<2:0> 0444
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-7: INTERRUPT CONTROLLER REGISTER MAP FOR dsPIC33EPXXXGP806 AND PIC24EPXXXGP806 DEVICES ONLY (CONTINUED)

N':rI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsItIets
IPC16 0860 — CRCIP<2:0> — U2EIP<2:0> — U1EIP<2:0> — — — — 4440
IPC17 0862 — C2TXIP<2:0> — C1TXIP<2:0> — DMA71P<2:0> — DMAGIP<2:0> 4444
IPC18 | 0864 | — — — — — — [ = 1 = — PSESMIP<2:0> — — — — [ 4040
IPC20 0868 — U3TXIP<2:0> — U3RXIP<2:0> — U3EIP<2:0> — — — — 4440
IPC21 | 086A | — U4EIP<2:0> — — [ = 1 = — — — — — — — — [ 4400
IPC22 086C — SPI3IP<2:0> — SPI3EIP<2:0> — U4TXIP<2:0> — U4RXIP<2:0> 4444
IPC23 086E — — — — — — — — — 1C9IP<2:0> — OC9IP<2:0> 4444
IPC24 0870 — — — — — — — — — — — — — — — — 0044
IPC29 087A — DMA9IP<2:0> — DMA8IP<2:0> — — — — — — — — 4400
IPC30 087C — SPI4IP<2:0> — SPI4EIP<2:0> — DMA11IP<2:0> — DMA10IP<2:0> 4444
IPC31 087E — IC111P<2:0> — OC111P<2:0> — IC10IP<2:0> — 0OC10IP<2:0> 4444
IPC32 0880 — DMA13IP<2:0> — DMA12IP<2:0> — 1C12IP<2:0> — 0C12IP<2:0> 4444
IPC33 0882 — IC13IP<2:0> — OC13IP<2:0> — — — — — DMA141P<2:0> 4404
IPC34 0884 — IC15IP<2:0> — 0OC15IP<2:0> — 1C141P<2:0> — 0C141P<2:0> 4444
IPC35 0886 — — — — — ICDIP<2:0> — IC161P<2:0> — 0C161P<2:0> 0444
INTCON1| 08CO | NSTDIS | OVAERR | OVBERR | COVAERR | COVBERR | OVATE | OVBTE | COVTE |SFTACERR|DIVOERR | DMACERR | MATHERR | ADDRERR | STKERR | OSCFAIL — 0000
INTCON2 | 08C2 GIE DISI SWTRAP — — — — — — — — INT4EP INT3EP | INT2EP | INT1EP | INTOEP | 8000
INTCON3 | 08C4 — — — — — — — — — UAE DAE DOOVR — — — — 0000
INTCON4 | 08C6 — — — — — — — — — — — — — — — SGHT | 0000
INTTREG | 08C8 — — — — — ILR<3:0> VECNUM<7:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-8: INTERRUPT CONTROLLER REGISTER MAP FOR PIC24EPXXXGU810/814 DEVICES ONLY

NFairI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ReA;I(Iets
IFSO 0800 | NVMIF | DMA1IF | AD1IF U1TXIF U1RXIF SPIIF | SPMEIF T3IF T2IF OC2IF IC2IF DMAOIF T1IF OC1IF IC1IF INTOIF | 0000
IFS1 0802 | U2TXIF | U2RXIF | INT2IF T5IF T4IF OCA4IF OC3IF DMA2IF IC8IF IC7IF AD2IF INT1IF CNIF CMIF MI2C1IF | SI2C1IF | 0000
IFS2 0804 T6IF DMA4IF | PMPIF OC8IF OCT7IF OC6IF OCS5IF IC6IF IC5IF IC4IF IC3IF DMASIF C1IF C1RXIF SPI2IF SPI2EIF | 0000
IFS3 0806 — RTCIF | DMASIF DCIIF DCIEIF — — C2IF C2RXIF INT4IF INT3IF TOIF T8IF MI2C2IF | SI2C2IF T7IF 0000
IFS4 0808 — — — — — — — — C2TXIF C1TXIF DMAYIF DMAGIF CRCIF U2EIF U1EIF — 0000
IFS5 080A — — ICOIF OC9IF SPI3IF SPI3EIF | U4TXIF | U4RXIF U4EIF USB1IF — — U3TXIF U3RXIF U3EIF — 0000
IFS7 080E | IC1IF | OC11IF | IC10IF OC10IF SPI4IF SPI4EIF | DMA11IF | DMA10IF DMA9IF DMASIF — — — — — — 0000
IFS8 0810 — ICDIF IC16IF OC16IF IC15IF OC15IF | IC14IF OC14IF IC13IF OC13IF — DMA14IF | DMA13IF | DMA12IF | IC12IF OC12IF | 0000
IECO 0820 | NVMIE | DMA1IE | AD1IE U1TXIE U1RXIE SPIIE | SPIMEIE T3IE T2IE OC2IE IC2IE DMAOIE T1IE OC1IE IC1IE INTOIE | 0000
IEC1 0822 | U2TXIE | U2RXIE | INT2IE T5IE T4IE OC4IE OC3IE DMA2IE IC8IE IC7IE AD2IE INT1IE CNIE CMIE MI2C1IE | SI2C1IE | 0000
IEC2 0824 T6IE DMA4IE | PMPIE OCS8IE OC7IE OCS6IE OCS5IE IC6IE IC5IE IC4IE IC3IE DMASIE C1IE C1RXIE SPI2IE | SPI2EIE | 0000
IEC3 0826 — RTCIE | DMASIE DCIIE DCIEIE — — C2IE C2RXIE INT4IE INT3IE TOIE T8IE MI2C2IE | SI2C2IE T7IE 0000
IEC4 0828 — — — — — — — — C2TXIE C1TXIE | DMATIE DMAGIE CRCIE U2EIE U1EIE — 0000
IEC5 082A — — ICOIE OC9IE SPI3IE | SPIBEIE | U4TXIE | U4RXIE U4EIE USB1IE — — U3TXIE U3RXIE U3EIE — 0000
IEC7 082E | IC1MIE | OC1MMIE | IC10IE OC10IE SPI4IE | SPI4EIE | DMA11IE | DMA10IE DMASIE DMASIE — — — — — — 0000
IEC8 0830 — ICDIE IC16IE OC16lE IC15IE OC15IE | IC14IE OC14IE IC13IE OC13IE — DMA14IE | DMA13IE [DMA12IE| IC12IE OC12IE | 0000
IPCO 0840 — T1IP<2:0> — OC1IP<2:0> — IC11P<2:0> — INTOIP<2:0> 4444
IPC1 0842 — T2IP<2:0> — OC2IP<2:0> — 1C2IP<2:0> — DMAOIP<2:0> 4444
IPC2 0844 — U1RXIP<2:0> — SPI1IP<2:0> — SPIMEIP<2:0> — T3IP<2:0> 4444
IPC3 0846 — NVMIP<2:0> — DMA1IP<2:0> — AD1IP<2:0> — U1TXIP<2:0> 4444
IPC4 0848 — CNIP<2:0> — CMIP<2:0> — MI2C11P<2:0> — SI2C11P<2:0> 4444
IPC5 084A — IC81P<2:0> — IC71P<2:0> — AD2IP<2:0> — INT11P<2:0> 4444
IPC6 084C — T41P<2:0> — OC4IP<2:0> — OC3IP<2:0> — DMA2IP<2:0> 4444
IPC7 084E — U2TXIP<2:0> — U2RXIP<2:0> — INT2IP<2:0> — T51P<2:0> 4444
IPC8 0850 — C1IP<2:0> — C1RXIP<2:0> — SPI2IP<2:0> — SPI2EIP<2:0> 4444
IPC9 0852 — IC5IP<2:0> — IC41P<2:0> — IC3IP<2:0> — DMA3IP<2:0> 4444
IPC10 0854 — OC7IP<2:0> — 0OC6IP<2:0> — OC5IP<2:0> — 1C61P<2:0> 4444
IPC11 0856 — T6IP<2:0> — DMA41P<2:0> — PMPIP<2:0> — 0OC8IP<2:0> 4444
IPC12 0858 — T8IP<2:0> — MI2C2IP<2:0> — SI2C2IP<2:0> — T71P<2:0> 4444
IPC13 085A C2RXIP<2:0> — INT41P<2:0> — INT3IP<2:0> — T9IP<2:0> 4444
P14 | ossc| — DCIEIP<2:0> = — [ = 1T = = = = = = C2IP<2:0> 4004
IPC15 085E — — | — | — — RTCIP<2:0> — DMAS5IP<2:0> — DCIIP<2:0> 0444
IPC16 0860 — CRCIP<2:0> — U2EIP<2:0> — U1EIP<2:0> — — — — 4440
IPC17 0862 — C2TXIP<2:0> — C1TXIP<2:0> — DMA71P<2:0> — DMAG6IP<2:0> 4444
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-8: INTERRUPT CONTROLLER REGISTER MAP FOR PIC24EPXXXGU810/814 DEVICES ONLY (CONTINUED)

N | Addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bitt1 | Bit10 | Bito | Bits Bit7 Bit6 | Bit5 Bit4 Bit3 | Btz | Bit1 | mito | A
IPC20 [ o868 | — U3TXIP<2:0> — U3RXIP<2:0> — U3EIP<2:0> — — — — [ 4440
IPC21 | 086A | — U4EIP<2:0> — USB1IP<2:0> — — | =1 = — — — — | 4400
IPC22  [o0ssC | — SPI3IP<2:0> — SPI3EIP<2:0> — U4TXIP<2:0> — U4RXIP<2:0> 4444
IPC23 | 086E | — — [ =1 = — — — — — ICOIP<2:0> — 0C9IP<2:0> 0044
IPC20 | o87A | — DMAQIP<2:0> — DMABIP<2:0> — — | =1 = — — — — | 4400
IPC30  |[os7C | — SPI4IP<2:0> — SPIEIP<2:0> — DMA11IP<2:0> — DMA10IP<2:0> 4444
IPC31 [ 087E | — IC1IP<2:0> — OC11IP<2:0> — IC101P<2:0> — 0C10IP<2:0> 4444
IPC32 [ o0880 | — DMA13IP<2:0> — DMA12IP<2:0> — IC121P<2:0> — 0C12IP<2:0> 4444
IPC33 | o0882 | — IC131P<2:0> — 0C13IP<2:0> — — — — — DMA14IP<2:0> 4404
IPC34 | o884 | — IC151P<2:0> — 0C15IP<2:0> — IC141P<2:0> — OC141P<2:0> 4444
IPC35 | 0886 | — — — — — ICDIP<2:0> — IC161P<2:0> — 0C161P<2:0> 4444
INTCON1 | 08CO | NSTDIS | — — — — — — — — | DIVOERR | DMACERR | MATHERR | ADDRERR | STKERR | OSCFAIL | — | 0000
INTCON2 [ 08C2 | GIE | DISI [swTraP| — — — — — — — — INT4EP | INT3EP | INT2EP | INTIEP | INTOEP | 8000
INTCON3 | 08C4 | — — — — — — — — — UAE DAE | DOOVR — — — — | oooo
INTCON4 | 08C6 | — — — — — — — — — — — — — — — | SGHT | o000
INTTREG | 08c8 | — — — — — ILR<3:0> VECNUM<7:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-9: TIMER1 THROUGH TIMER9 REGISTER MAP

File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReA;Ielzts
TMR1 0100 Timer1 Register XXXX
PR1 0102 Period Register 1 FFFF
T1CON 0104 TON — TSIDL — — — — — — TGATE TCKPS<1:0> — | TSYNC | TCS — 0000
TMR2 0106 Timer2 Register XXXX
TMR3HLD | 0108 Timer3 Holding Register (for 32-bit timer operations only) XXXX
TMR3 010A Timer3 Register XXXX
PR2 010C Period Register 2 FFFF
PR3 010E Period Register 3 FFFF
T2CON 0110 TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T3CON 0112 TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR4 0114 Timer4 Register XXXX
TMRS5HLD | 0116 Timer5 Holding Register (for 32-bit operations only) XXXX
TMR5 0118 Timer5 Register XXXX
PR4 011A Period Register 4 FFFF
PR5 011C Period Register 5 FFFF
T4CON 01ME TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T5CON 0120 TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR6 0122 Timer6 Register XXXX
TMR7HLD | 0124 Timer7 Holding Register (for 32-bit operations only) XXXX
TMR7 0126 Timer7 Register XXXX
PR6 0128 Period Register 6 FFFF
PR7 012A Period Register 7 FFFF
T6CON 012C| TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
T7CON 012E| TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
TMR8 0130 Timer8 Register XXXX
TMROHLD | 0132 Timer9 Holding Register (for 32-bit operations only) XXXX
TMR9 0134 Timer9 Register XXXX
PR8 0136 Period Register 8 FFFF
PR9 0138 Period Register 9 FFFF
T8CON 013A| TON — TSIDL — — — — — — TGATE TCKPS<1:0> T32 — TCS — 0000
TOCON 013C| TON — TSIDL — — — — — — TGATE TCKPS<1:0> — — TCS — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-10: INPUT CAPTURE 1 THROUGH INPUT CAPTURE 16 REGISTER MAP

File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsIeIzts
IC1CON1 | 0140 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC1CON2 | 0142 — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC1BUF 0144 Input Capture 1 Buffer Register XXXX
IC1ITMR 0146 Input Capture 1 Timer 0000
IC2CON1 | 0148 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICOV ICBNE | ICM<2:0> 0000
IC2CON2 | 014A — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC2BUF 014C Input Capture 2 Buffer Register XXXX
IC2TMR 014E Input Capture 2 Timer 0000
IC3CON1 | 0150 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICOV ICBNE | ICM<2:0> 0000
IC3CON2 | 0152 — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC3BUF 0154 Input Capture 3 Buffer Register XXXX
IC3TMR 0156 Input Capture 3 Timer 0000
ICACON1 | 0158 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICOV ICBNE | ICM<2:0> 0000
ICACON2 | 015A — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC4BUF 015C Input Capture 4 Buffer Register XXXX
IC4TMR 015E Input Capture 4 Timer 0000
IC5CON1 | 0160 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICOV ICBNE | ICM<2:0> 0000
IC5CON2 | 0162 — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC5BUF 0164 Input Capture 5 Buffer Register XXXX
IC5TMR 0166 Input Capture 5 Timer 0000
IC6CON1 | 0168 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICOV ICBNE | ICM<2:0> 0000
IC6CON2 | 016A — — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC6BUF 016C Input Capture 6 Buffer Register XXXX
IC6TMR 016E Input Capture 6 Timer 0000
IC7CON1 | 0170 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICOV ICBNE | ICM<2:0> 0000
IC7TCON2 | 0172 — — — — — — — 1C32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC7TBUF 0174 Input Capture 7 Buffer Register XXXX
IC7TTMR 0176 Input Capture 7 Timer 0000
ICBCON1 | 0178 — — ICSIDL ICTSEL<2:0> — — — ICI<1:0> ICOV ICBNE | ICM<2:0> 0000
ICBCON2 | 017A — — — — — — — 1C32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC8BUF 017C Input Capture 8 Buffer Register XXXX
IC8TMR 017E Input Capture 8 Timer 0000
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TABLE 4-10: INPUT CAPTURE 1 THROUGH INPUT CAPTURE 16 REGISTER MAP (CONTINUED)

File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:;tts
IC9CON1 | 0180 — — ICSIDL ICTSEL<2:0> — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC9CON2 | 0182 — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
ICO9BUF 0184 Input Capture 9 Buffer Register XXXX
ICOTMR 0186 Input Capture 9 Timer 0000
IC10CON1 | 0188 — — ICSIDL ICTSEL<2:0> — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC10CON2 | 018A — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC10BUF | 018C Input Capture 10 Buffer Register XXXX
IC10TMR | 018E Input Capture 10 Timer 0000
IC11CON1 | 0190 — — ICSIDL ICTSEL<2:0> — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC11CON2 | 0192 — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC11BUF 0194 Input Capture 11 Buffer Register XXXX
IC1MTMR | 0196 Input Capture 11 Timer 0000
IC12CON1 | 0198 — — ICSIDL ICTSEL<2:0> — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC12CON2 | 019A — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC12BUF | 019C Input Capture 12 Buffer Register XXXX
IC12TMR | 019E Input Capture 12 Timer 0000
IC13CON1 | 01A0 — — ICSIDL ICTSEL<2:0> — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC13CON2 | 01A2 — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC13BUF 01A4 Input Capture 13 Buffer Register XXXX
IC13TMR | 01A6 Input Capture 13 Timer 0000
IC14CON1 | 01A8 — — ICSIDL ICTSEL<2:0> — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC14CON2 | 01AA — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC14BUF | 01AC Input Capture 14 Buffer Register XXXX
IC14TMR | 01AE Input Capture 14 Timer 0000
IC15CON1 | 01BO — — ICSIDL ICTSEL<2:0> — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC15CON2 | 01B2 — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC15BUF 01B4 Input Capture 15 Buffer Register XXXX
IC15TMR | 01B6 Input Capture 15 Timer 0000
IC16CON1 | 01B8 — — ICSIDL ICTSEL<2:0> — — ICI<1:0> ICOV ICBNE ICM<2:0> 0000
IC16CON2 | 01BA — — — — — — IC32 ICTRIG | TRIGSTAT — SYNCSEL<4:0> 000D
IC16BUF | 01BC Input Capture 16 Buffer Register XXXX
IC16TMR | 01BE Input Capture 16 Timer 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-11: OUTPUT COMPARE 1 THROUGH OUTPUT COMPARE 16 REGISTER MAP
File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reitts
OC1CON1 | 0900 — — OCSIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC1CON2 | 0902 | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — 0C32 OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC1RS 0904 Output Compare 1 Secondary Register XXXX
OC1R 0906 Output Compare 1 Register XXXX
OC1TMR 0908 Timer Value 1 Register XXXX
OC2CON1 | 090A — — OCSIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC2CON2 | 090C | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — 0C32 OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC2RS 090E Output Compare 2 Secondary Register XXXX
OC2R 0910 Output Compare 2 Register XXXX
OC2TMR 0912 Timer Value 2 Register XXXX
OC3CON1 | 0914 — — OCsSIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC3CON2 | 0916 | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — 0C32 OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC3RS 0918 Output Compare 3 Secondary Register XXXX
OC3R 091A Output Compare 3 Register XXXX
OC3TMR 091C Timer Value 3 Register XXXX
OC4CON1 | 091E — — OCSIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC4CON2 | 0920 | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — 0C32 OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC4RS 0922 Output Compare 4 Secondary Register XXXX
OC4R 0924 Output Compare 4 Register XXXX
OC4TMR 0926 Timer Value 4 Register XXXX
OC5CON1 | 0928 — — OCSIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC5CON2 | 092A | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — 0C32 OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC5RS 092C Output Compare 5 Secondary Register XXXX
OC5R 092D Output Compare 5 Register XXXX
OC5TMR 0930 Timer Value 5 Register XXXX
OCB6CON1 | 0932 — — OCSIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA | TRIGMODE OCM<2:0> 0000
OCB6CON2 | 0934 | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — 0C32 OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC6RS 0936 Output Compare 6 Secondary Register XXXX
OC6R 0938 Output Compare 6 Register XXXX
OC6TMR 093A Timer Value 6 Register XXXX
OC7CON1 | 093C — — OCSIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA | TRIGMODE OCM<2:0> 0000
OC7CON2 | 093E | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — 0C32 OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC7RS 0940 Output Compare 7 Secondary Register XXXX
OC7R 0942 Output Compare 7 Register XXXX
OC7TMR 0944 Timer Value 7 Register XXXX

Legend:

— = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-11: OUTPUT COMPARE 1 THROUGH OUTPUT COMPARE 16 REGISTER MAP (CONTINUED)

718/018(ND/dD)XXXdIPZIId PuUe +18/018/908(NIN/ON/AD)XXXJIEEDIdSP

File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 R:sltlets
OCBCON1 | 0946 — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OCBCON2 | 0948 | FLTMD | FLTOUT [FLTTRIEN| OCINV | — | — — OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC8RS 094A Output Compare 8 Secondary Register XXXX
OC8R 094C Output Compare 8 Register XXXX
OC8TMR 094E Timer Value 8 Register XXXX
OC9CON1 | 0950 — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC9CON2 | 0952 | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC9RS 0954 Output Compare 9 Secondary Register XXXX
OC9R 0956 Output Compare 9 Register XXXX
OC9TMR 0958 Timer Value 9 Register XXXX
OC10CON1 | 095A — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC10CON2| 095C | FLTMD | FLTOUT [FLTTRIEN| OCINV | — | — — OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC10RS 095E Output Compare 10 Secondary Register XXXX
OC10R 0960 Output Compare 10 Register XXXX
OC10TMR | 0962 Timer Value 10 Register XXXX
OC11CON1 | 0964 — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC11CON2 | 0966 | FLTMD | FLTOUT |[FLTTRIEN| OCINV | — | — — OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC11RS 0968 Output Compare 11 Secondary Register XXXX
OC11R 096A Output Compare 11 Register XXXX
OC11TMR | 096C Timer Value 11 Register XXXX
OC12CON1 | 096E — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC12CON2| 0970 | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC12RS 0972 Output Compare 12 Secondary Register XXXX
OC12R 0974 Output Compare 12 Register XXXX
OC12TMR | 0976 Timer Value 12 Register XXXX
OC13CON1 | 0978 — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC13CON2| 097A | FLTMD | FLTOUT [FLTTRIEN| OCINV | — | — — OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC13RS 097C Output Compare 13 Secondary Register XXXX
OC13R 097E Output Compare 13 Register XXXX
OC13TMR | 0980 Timer Value 13 Register XXXX
OC14CON1 | 0982 — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC14CON2| 0984 | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — 0OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC14RS 0986 Output Compare 14 Secondary Register XXXX
OC14R 0988 Output Compare 14 Register XXXX
OC14TMR | 098A Timer Value 14 Register XXXX

Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-11: OUTPUT COMPARE 1 THROUGH OUTPUT COMPARE 16 REGISTER MAP (CONTINUED)

File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 ReAsI(Iets
OC15CON1 | 098C — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC15CON2 | 098E | FLTMD | FLTOUT |FLTTRIEN| OCINV | — | — — OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC15RS 0990 Output Compare 15 Secondary Register XXXX
OC15R 0992 Output Compare 15 Register XXXX
OC15TMR | 0994 Timer Value 15 Register XXXX
OC16CON1 | 0996 — — OCsIDL OCTSEL<2:0> ENFLTC | ENFLTB | ENFLTA | OCFLTC | OCFLTB | OCFLTA |TRIGMODE OCM<2:0> 0000
OC16CON2| 0998 | FLTMD | FLTOUT [FLTTRIEN| OCINV | — | — — OC32 | OCTRIG | TRIGSTAT | OCTRIS SYNCSEL<4:0> 000C
OC16RS 099A Output Compare 16 Secondary Register XXXX
OC16R 099C Output Compare 16 Register XXXX
OC16TMR | 099E Timer Value 16 Register XXXX
Legend: — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.
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TABLE 4-12: PWM REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806/810/814 DEVICES ONLY

File Name |Addr.| Bit15 Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bt | e‘;'éts
PTCON  |0C00| PTEN — | PTsiDL | SESTAT | SEIEN | EIPU |SYNCPOL|SYNCOEN | SYNCEN SYNCSRC<2:0> SEVTPS<3:0> 0000
PTCON2 | 0C02 —_ _ _ _ _ —_ _ —_ _ — | =1 = _ PCLKDIV<2:0> 0000
PTPER 0Cco4 PTPER<15:0> FFFS
SEVTCMP | 0C06 SEVTCMP<15:0> 0000
MDC 0COA MDC<15:0> 0000
STCON | 0COE —_ _ — | sesTaT| sEEN | EPU |SYNCPOL|SYNCOEN | SYNCEN SYNCSRC<2:0> SEVTPS<3:0> 0000
STCON2 | 0C10 —_ _ _ _ _ —_ _ —_ _ — | =1 = _ PCLKDIV<2:0> 0000
STPER oc12 STPER<15:0> FFFS
SSEVTCMP | 0C14 SSEVTCMP<15:0> 0000
CHOP octAlcHreken]| — | — [ — | — | — ] CHOPCLK<9:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-13: PWM GENERATOR 1 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806/810/814 DEVICES ONLY

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit0 | o e‘:'('ets
PWMCONT | 0C20 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEEN | TRGIEN | ITB MDCS DTC<1:0> DTCP | — |MTBS| cAaM | XPRES IUE 0000
IOCON1 | 0C22| PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> CLDAT<1:0> SWAP | OSYNC | 0000
FCLCON1 | 0C24 | IFLTMOD CLSRC<4:0> CLPOL | CLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC1 0C26 PDC1<15:0> 0000
PHASE1 | 0C28 PHASE1<15:0> 0000
DTR1 ocea|  — — DTR1<13:0> 0000
ALTDTR1 |occ| — — ALTDTR1<13:0> 0000
spct 0C2E SDC1<15:0> 0000
SPHASE1 | 0C30 SPHASE1<15:0> 0000
TRIG1 0c32 TRGCMP<15:0> 0000
TRGCON1 | 0C34 TRGDIV<3:0> — [ = T =1 = T ="T=1 TRGSTRT<5:0> 0000
PWMCAP1 | 0C38 PWMCAP1<15:0> 0000
LEBCONT |[0C3A| PHR | PHF PR | pLF |Furiesen|cieBen] — | — | — | — [ BcH | BcL [BPHH| BPHL | BPLH | BPLL | 0000
LEBDLY1 |o0C3C| — —_ — — LEB<11:0> 0000
AUXCON1 |oC3E| — — — — BLANKSEL<3:0> | — | — | CHOPSEL<3:0> | CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-14: PWM GENERATOR 2 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806/810/814 DEVICES ONLY

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit9 Bit 8 Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 R:;'éts
PWMCON2 | 0C40 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN B MDCS DTC<1:0> DTCP| — |[MTBS| CAM | XPRES IUE | 0000
IOCON2 | 0c42 | PENH PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> | CLDAT<1:0> | SWAP | OSYNC | 0000
FCLCON2 | 0C44 | IFLTMOD CLSRC<4:0> CLPOL | cLMoD FLTSRC<4:0> FLTPOL |  FLTMOD<1:0> 0000
PDC2 0c46 PDC2<15:0> 0000
PHASE2 | 0C48 PHASE2<15:0> 0000
DTR2 0C4A _ _ DTR2<13:0> 0000
ALTDTR2 | 0C4C _ _ ALTDTR2<13:0> 0000
sbc2 0C4E SDC2<15:0> 0000
SPHASE2 | 0C50 SPHASE2<15:0> 0000
TRIG2 0cs2 TRGCMP<15:0> 0000
TRGCON2 | 0C54 TRGDIV<3:0> — [ =T — 1T = 1T =T =1 TRGSTRT<5:0> 0000
PWMCAP2 | 0C58 PWMCAP2<15:0> 0000
LEBCON2 | 0C5A| PHR PHF PLR p.F |FuteeBen]citeeen] — | — [ — | — [BcH | Bel [BeHH| BPHL | BPLH | BPLL [ 0000
LEBDLY2 | 0C5C _ _ _ _ LEB<11:0> 0000
AUXCON2 | 0C5E _ _ _ _ BLANKSEL<3:0> | — | = ] CHOPSEL<3:0> | CHOPHEN] CHOPLEN] 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-15: PWM GENERATOR 3 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806/810/814 DEVICES ONLY

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit0 |p e’:';ts
PWMCON3 | 0C60 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN | ITB MDCS DTC<1:0> DTCP| — |MTBS| CAM | XPRES IUE 0000
IOCON3 | 0C62| PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> | CLDAT<1:0> | SWAP | OSYNC | 0000
FCLCON3 | 0C64 | IFLTMOD CLSRC<4:0> CLPOL | cLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC3 0C66 PDC3<15:0> 0000
PHASE3 | 0C68 PHASE3<15:0> 0000
DTR3 oceA| — —_ DTR3<13:0> 0000
ALTDTR3 |o0cec| — — ALTDTR3<13:0> 0000
sbc3 0C6E SDC3<15:0> 0000
SPHASE3 | 0C70 SPHASE3<15:0> 0000
TRIG3 0c72 TRGCMP<15:0> 0000
TRGCON3 | 0C74 TRGDIV<3:0> — [ =0 =1 =T =7T-=1 TRGSTRT<5:0> 0000
PWMCAP3 | 0C78 PWMCAP3<15:0> 0000
LEBCON3 | 0C7A| PHR PHF PLR p.F |FtieBen|ceeen] — | — | — | — [ BcH | BoL [BPHH| BPHL | BPLH | BPLL | oooo
LEBDLY3 |oc7C| — —_ —_ — LEB<11:0> 0000
AUXCON3 | 0C7E — — — — BLANKSEL<3:0> | — [ =] CHOPSEL<3:0> | CHOPHEN| CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-16: PWM GENERATOR 4 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806/810/814 DEVICES ONLY

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit10 | Bit9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit0 | o e‘;'éts
PWMCON4 | 0C80 | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN | ITB MDCS DTC<1:0> DTCP| — |MTBS| CAM | XPRES IUE 0000
IOCON4 |0C82| PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> CLDAT<1:0> SWAP | OSYNC | 0000
FCLCON4 | 0C84 | IFLTMOD CLSRC<4:0> CLPOL | cLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC4 0cse PDC4<15:0> 0000
PHASE4 | 0C88 PHASE4<15:0> 0000
DTR4 ocsA| — _ DTR4<13:0> 0000
ALTDTR4 |ocsc| — _ ALTDTR4<13:0> 0000
sbc4 0C8E SDC4<15:0> 0000
SPHASE4 | 0C90 SPHASE4<15:0> 0000
TRIG4 0co2 TRGCMP<15:0> 0000
TRGCON4 | 0C94 TRGDIV<3:0> — [ =0T = 17 =71 = 71 = TRGSTRT<5:0> 0000
PWMCAP4 | 0C98 PWMCAP4<15:0> 0000
LEBCON4 | 0C9A | PHR PHF PLR p.F |FuresenfciteBeN]| — [ — | — | — |BcH | BeL [BPHH] BPHL | BPLH | BPLL [ ooco
LEBDLY4 |o0CoC| — _ _ _ LEB<11:0> 0000
AUXCON4 |0C9E | — _ _ _ BLANKSEL<3:0> | — | - CHOPSEL<3:0> | CHOPHEN] CHOPLEN| 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-17: PWM GENERATOR 5 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)810/814 DEVICES ONLY

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0 Re"‘s';ts
PWMCONS | 0CAO | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEEN | TRGIEN | ITB MDCS DTC<1:0> DTCP| — |[MTBS| cAM | XPRES IUE 0000
IOCON5 | 0CA2| PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> | CLDAT<1:0> | SWAP | OSYNC | 0000
FCLCON5 | 0CA4 | IFLTMOD CLSRC<4:0> CLPOL | cLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC5 0CAG PDC5<15:0> 0000
PHASE5 | 0CAS8 PHASE5<15:0> 0000
DTR5 ocAA|  — _ DTR5<13:0> 0000
ALTDTR5 |0cAC| — _ ALTDTR5<13:0> 0000
sDCs 0CAE SDC5<15:0> 0000
SPHASE5 | 0CBO SPHASE5<15:0> 0000
TRIG5 0CB2 TRGCMP<15:0> 0000
TRGCON5 | 0CB4 TRGDIV<3:0> — 0 = ] TRGSTRT<5:0> 0000
PWMCAPS5 | 0CB8 PWM Capture<15:0> 0000
LEBCON5 |0CBA| PHR PHF PLR pLF |FuTLeBen|citeBeN] — | — | — | — | BcH | BcL [BPHH| BPHL | BPLH | BPLL | 0000
LEBDLY5S |0CBC| — _ _ _ LEB<11:0> 0000
AUXCON5 |0CBE|  — — — — BLANKSEL<3:0> | = | = | CHOPSEL<3:0> | CHOPHEN | CHOPLEN| 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-18: PWM GENERATOR 6 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)810/814 DEVICES ONLY

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit1 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bito | :;"'ﬂs
PWMCONS6 | 0CCO | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN ITB MDCS DTC<1:0> DTCP| — |MTBS| CAM | XPRES IUE 0000
IOCON6 | 0CC2| PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> FLTDAT<1:0> | CLDAT<1:0> SWAP | OSYNC | 0000
FCLCON6 | 0CC4 | IFLTMOD CLSRC<4:0> CLPOL | cLMoD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC6 occe PDC6<15:0> 0000
PHASE6 | 0CC8 PHASE6<15:0> 0000
DTR6 occa| — _ DTR6<13:0> 0000
ALTDTR6 |occc| — _ ALTDTR6<13:0> 0000
SDC6 OCCE SDC6<15:0> 0000
SPHASE6 | 0CDO SPHASE6<15:0> 0000
TRIG6 0CD2 TRGCMP<15:0> 0000
TRGCON6 | 0CD4 TRGDIV<3:0> — [ = 1T =T = 1T =1 =1 TRGSTRT<5:0> 0000
PWMCAPSG | 0CD8 PWMCAP6<15:0> 0000
LEBCON6 |0CDA| PHR PHF PLR pLF |FmieBen [ceBen| — | — | — | — [ BcH | BcL [BPHH| BPHL | BPLH | BPLL | 0000
LEBDLY6S |ocDC| — _ —_ _ LEB<11:0> 0000
AUXCON6 |OCDE| — _ —_ _ BLANKSEL<3:0> | — |1 =] CHOPSEL<3:0> | CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-19: PWM GENERATOR 7 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)814 DEVICES ONLY

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bt | o :;'éts
PWMCON? | OCEO | FLTSTAT | CLSTAT | TRGSTAT | FLTIEN | CLIEN | TRGIEN B MDCS DTC<1:0> DTCP| — |MTBS| CAM | XPRES IUE 0000
IOCON7 | 0CE2| PENH | PENL | POLH | POLL PMOD<1:0> OVRENH | OVRENL | OVRDAT<1:0> | FLTDAT<1:0> | CLDAT<1:0> SWAP | OSYNC | o000
FCLCON7 | OCE4 | IFLTMOD CLSRC<4:0> CLPOL | CLMOD FLTSRC<4:0> FLTPOL FLTMOD<1:0> 0000
PDC7 0CE6 PDC7<15:0> 0000
PHASE7 | OCES PHASE7<15:0> 0000
DTR7 OCEA| — _ DTR7<13:0> 0000
ALTDTR? |ocEC| — _ ALTDTR7<13:0> 0000
sDc7 OCEE SDC7<15:0> 0000
SPHASE7 | 0CFO SPHASE7<15:0> 0000
TRIG7 0CF2 TRGCMP<15:0> 0000
TRGCON7 | OCF4 TRGDIV<3:0> — | = 1 = 1 = 1T =1 =1 TRGSTRT<5:0> 0000
PWMCAP7 | OCF8 PWMCAP7<15:0> 0000
LEBCON7 | 0CFA | PHR PHF PLR piF |FmieBen [cieBen] — | — | — | — [BeH | Bo [BeHH| BPHL | BPLH | BPLL | o000
LEBDLY7 |OCFC| — _ _ _ LEB<11:0> 0000
AUXCON7 |ocFE| — _ _ _ BLANKSEL<3:0> | — | = ] CHOPSEL<3:0> | CHOPHEN | CHOPLEN | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-20: QEI1 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806/810/814 DEVICES ONLY
File Name |Addr.| Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 R:;I(Iets

QEI1CON | 01CO| QEIEN — QEISIDL PIMOD<2:0> IMV<1:0> — INTDIV<2:0> CNTPOL | GATEN CCM<1:0> 0000
QEI1IOC 01C2 | QCAPEN | FLTREN QFDIV<2:0> OUTFNC<1:0> SWPAB | HOMPOL | IDXPOL | QEBPOL | QEAPOL | HOME | INDEX QEB QEA | 000x
QEI1STAT |01C4 — — PCHEQIRQ | PCHEQIEN | PCLEQIRQ | PCLEQIEN | POSOVIRQ | POSOVIEN | PCIIRQ | PCIIEN |VELOVIRQ | VELOVIEN | HOMIRQ | HOMIEN | IDXIRQ | IDXIEN | 0000
POS1CNTL |01C6 POSCNT<15:0> 0000
POS1CNTH |01C8 POSCNT<31:16> 0000
POS1HLD |[01CA POSHLD<15:0> 0000
VEL1CNT |01CC VELCNT<15:0> 0000
INTITMRL |01CE INTTMR<15:0> 0000
INTITMRH |01DO0 INTTMR<31:16> 0000
INTTHLDL |01D2 INTHLD<15:0> 0000
INTTHLDH |01D4 INTHLD<31:16> 0000
INDX1CNTL | 01D6 INDXCNT<15:0> 0000
INDX1CNTH | 01D8 INDXCNT<31:16> 0000
INDX1HLD |01DA INDXHLD<15:0> 0000
QEIMGECL |01DC QEIGEC<15:0> 0000
QEIMICL 01DC QEIIC<15:0> 0000
QEIMGECH |01DE QEIGEC<31:16> 0000
QEIICH 01DE QEIIC<31:16> 0000
QEIMLECL |01EO QEILEC<15:0> 0000
QEIMLECH |01E2 QEILEC<31:16> 0000
Legend:  x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-21: QEI2 REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806/810/814 DEVICES ONLY

File Name |Addr.| Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 ReI:I(Iets
QEI2CON | 05C0 | QEIEN — QEISIDL PIMOD<2:0> IMV<1:0> — INTDIV<2:0> CNTPOL | GATEN CCM<1:0> 0000
QEI2I0C 05C2 | QCAPEN | FLTREN QFDIV<2:0> OUTFNC<1:0> SWPAB [HOMPOL | IDXPOL | QEBPOL | QEAPOL | HOME | INDEX QEB QEA 000x
QEI2STAT | 05C4 — — PCHEQIRQ | PCHEQIEN | PCLEQIRQ | PCLEQIEN | POSOVIRQ | POSOVIEN | PCIIRQ | PCIIEN |VELOVIRQ [ VELOVIEN | HOMIRQ |HOMIEN | IDXIRQ | IDXIEN | 0000
POS2CNTL | 05C6 POSCNT<15:0> 0000
POS2CNTH | 05C8 POSCNT<31:16> 0000
POS2HLD | 05CA POSHLD<15:0> 0000
VEL2CNT | 05CC VELCNT<15:0> 0000
INT2TMRL | 05CE INTTMR<15:0> 0000
INT2TMRH | 05D0 INTTMR<31:16> 0000
INT2HLDL | 05D2 INTHLD<15:0> 0000
INT2HLDH | 05D4 INTHLD<31:16> 0000
INDX2CNTL | 05D6 INDXCNT<15:0> 0000
INDX2CNTH | 05D8 INDXCNT<31:16> 0000
INDX2HLD | 05DA INDXHLD<15:0> 0000
QEI2GECL |05DC QEIGEC<15:0> 0000
QEI2ICL 05DC QEIIC<15:0> 0000
QEI2GECH | 05DE QEIGEC<31:16> 0000
QEI2ICH 05DE QEIIC<31:16> 0000
QEI2LECL | O5E0 QEILEC<15:0> 0000
QEI2LECH | 05E2 QEILEC<31:16> 0000
Legend:  x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

718/018(ND/dD)XXXdIPZIId PUe +1.8/018/908(NIN/ON/AD)XXXJIEEDIdSP



Z8 9bed-959190/30a

-ouj ABojouyos | diyoosolN 21L02-600Z @

TABLE 4-22: 12C1 and 12C2 REGISTER MAP
Nl;irl:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 Repéltlets

12C1RCV | 0200 — — — — — — — — 12Cx Receive Register 0000
I2C1TRN | 0202 — — — — — — — — 12Cx Transmit Register 00FF
12C1BRG | 0204 — — — — — — — Baud Rate Generator 0000
12C1CON | 0206 I2CEN — I2CSIDL | SCLREL | IPMIEN | A10M | DISSLW | SMEN GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN 1000
I2C1STAT | 0208 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 | IwWCOL 12COV D_A P S R_W RBF TBF 0000
12C1ADD | 020A — — — — — — I12Cx Address Register 0000
12C1MSK | 020C — — — — — — 12Cx Address Mask 0000
12C2RCV | 0210 — — — — — — — — 12Cx Receive Register 0000
I2C2TRN | 0212 — — — — — — — — 12Cx Transmit Register 00FF
12C2BRG | 0214 — — — — — — — Baud Rate Generator 0000
12C2CON | 0216 I2CEN — I2CSIDL | SCLREL | IPMIEN | A10M | DISSLW | SMEN GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN 1000
12C2STAT | 0218 | ACKSTAT | TRSTAT — — — BCL GCSTAT | ADD10 | IwWCOL 12COV D_A P S R_W RBF TBF 0000
12C2ADD | 021A — — — — — — I12Cx Address Register 0000
12C2MSK | 021C — — — — — — 12Cx Address Mask 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-23: UART1, UART2, UART3 and UART4 REGISTER MAP
File Name | Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit3 Bit 2 Bit 1 Bit 0 Rep;tts
U1TMODE | 0220 | UARTEN — UsIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | URXINV | BRGH PDSEL<1:0> STSEL | 0000
U1STA 0222 | UTXISEL1| UTXINV | UTXISELO — UTXBRK| UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA | 0110
U1TXREG | 0224 — — — — — — — UARTX Transmit Register XXXX
U1RXREG | 0226 — — — — — — — UARTxReceive Register 0000
U1BRG 0228 Baud Rate Generator Prescaler 0000
U2MODE | 0230 | UARTEN — UsIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | URXINV | BRGH PDSEL<1:0> STSEL | 0000
U2STA 0232 | UTXISEL1| UTXINV | UTXISELO — UTXBRK| UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA | 0110
U2TXREG | 0234 — — — — — — — UARTX Transmit Register XXXX
U2RXREG | 0236 — — — — — — — UARTXx Receive Register 0000
U2BRG 0238 Baud Rate Generator Prescaler 0000
U3BMODE | 0250 | UARTEN — UsIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | URXINV | BRGH PDSEL<1:0> STSEL | 0000
U3STA 0252 | UTXISEL1| UTXINV [ UTXISELO — UTXBRK| UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA | 0110
U3TXREG | 0254 — — — — — — — UARTX Transmit Register XXXX
U3RXREG | 0256 — — — — — — — UARTXx Receive Register 0000
U3BRG 0258 Baud Rate Generator Prescaler 0000
U4MODE | 02B0 | UARTEN — UsIDL IREN RTSMD — UEN<1:0> WAKE | LPBACK | ABAUD | URXINV | BRGH PDSEL<1:0> STSEL | 0000
U4STA 02B2 | UTXISEL1| UTXINV | UTXISELO — UTXBRK| UTXEN | UTXBF | TRMT URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA | 0110
U4TXREG | 02B4 — — — — — — — UARTX Transmit Register XXXX
U4RXREG | 02B6 — — — — — — — UARTXx Receive Register 0000
U4BRG 02B8 Baud Rate Generator Prescaler 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-24: SPI1, SPI2, SPI3 and SPI4 REGISTER MAP

File Name | Addr. | Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re/:tlets
SPI1STAT | 0240 | SPIEN — SPISIDL — — SPIBEC<2:0> SRMPT | SPIROV | SRXMPT SISEL<2:0> SPITBF | SPIRBF | 0000
SPI1CON1 | 0242 — — — DISSCK | DISSDO | MODE16 SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPI1CON2 | 0244 | FRMEN | SPIFSD | FRMPOL — — — — — — — — — — — FRMDLY | SPIBEN | 0000
SPI1BUF 0248 SPIx Transmit and Receive Buffer Register 0000
SPI2STAT | 0260 | SPIEN — SPISIDL — — SPIBEC<2:0> SRMPT | SPIROV | SRXMPT SISEL<2:0> SPITBF | SPIRBF | 0000
SPI2CON1 | 0262 — — — DISSCK | DISSDO | MODE16 SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPI2CON2 | 0264 | FRMEN | SPIFSD | FRMPOL — — — — — — — — — — — FRMDLY | SPIBEN | 0000
SPI2BUF 0268 SPIx Transmit and Receive Buffer Register 0000
SPI3STAT | 02A0 | SPIEN — SPISIDL — — SPIBEC<2:0> SRMPT | SPIROV | SRXMPT SISEL<2:0> SPITBF | SPIRBF | 0000
SPI3CONT1 | 02A2 — — — DISSCK | DISSDO | MODE16 SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPI3CON2 | 02A4 | FRMEN | SPIFSD | FRMPOL — — — — — — — — — — — FRMDLY | SPIBEN | 0000
SPI3BUF | 02A8 SPIx Transmit and Receive Buffer Register 0000
SPI4STAT | 02C0 | SPIEN — SPISIDL — — SPIBEC<2:0> SRMPT | SPIROV | SRXMPT SISEL<2:0> SPITBF | SPIRBF | 0000
SPI4CON1 | 02C2 — — — DISSCK | DISSDO | MODE16 SMP CKE SSEN CKP MSTEN SPRE<2:0> PPRE<1:0> 0000
SPI4CON2 | 02C4 | FRMEN | SPIFSD | FRMPOL — — — — — — — — — — — FRMDLY | SPIBEN | 0000
SPI4BUF | 02C8 SPIx Transmit and Receive Buffer Register 0000
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-25: ADC1 and ADC2 REGISTER MAP
File Name |Addr.| Bit15 | Bit14 | Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 | e‘;'éts

ADC1BUFO | 0300 ADCx Data Buffer 0 XXX
ADC1BUF1 | 0302 ADCx Data Buffer 1 XXX
ADC1BUF2 | 0304 ADCx Data Buffer 2 XXX
ADC1BUF3 | 0306 ADCx Data Buffer 3 XXX
ADC1BUF4 | 0308 ADCx Data Buffer 4 XXX
ADC1BUF5 | 030A ADCx Data Buffer 5 XXX
ADC1BUF6 | 030C ADCx Data Buffer 6 XXXX
ADC1BUF7 | 030E ADCx Data Buffer 7 XXXX
ADC1BUF8 | 0310 ADCx Data Buffer 8 XXX
ADC1BUF9 | 0312 ADCx Data Buffer 9 XXXX
ADC1BUFA | 0314 ADCx Data Buffer 10 XXXX
ADC1BUFB | 0316 ADCx Data Buffer 11 XXXX
ADC1BUFC | 0318 ADCx Data Buffer 12 XXX
ADC1BUFD | 031A ADCx Data Buffer 13 XXXX
ADC1BUFE | 031C ADCx Data Buffer 14 XXXX
ADC1BUFF | 031E ADCx Data Buffer 15 XXX
AD1CON1 | 0320 | ADON | — | ADSIDL | ADDMABM — AD12B FORM<1:0> SSRC<2:0> | SSRCG | SIMSAM | ASAM | SAMP | DONE | 0000
AD1CON2 | 0322 VCFG<2:0> — — CSCNA CHPS<1:0> BUFS SMPI<4:0> BUFM | ALTS | 0000
AD1CON3 | 0324 | ADRC — — SAMC<4:0> ADCS<7:0> 0000
AD1CHS123] 0326 | — —_ _ — | — ] cH123nB<t0> CH123SB _ _ _ — | — | cH12sNa<to> [cH123sA| 0000
AD1CHS0O | 0328 | CHONB — — CHOSB<4:0> CHONA — — CHOSA<4:0> 0000
AD1CSSH | 032E | CSS31 | CSS30 | CSS29 CSS28 CSS27 | CSS26 | €SS25 css24 | css23M | css22tM | css21(M | css20t) | css19 | css18) [css17(M| css16M | 0000
AD1CSSL | 0330 | CSS15 | CSS14 | CSS13 | CSS12 CSS11 | €SS10 €SS9 CSs8 CSS7 | CSS6 | €SS5 | Css4 | €SS3 €SS2 CSs1 €SSO | 0000
AD1CON4 | 0332 | — — — — — — — ADDMAEN — — — — — DMABL<2:0> 0000
ADC2BUF0 | 0340 ADCx Data Buffer 0 XXXX
ADC2BUF1 | 0342 ADCx Data Buffer 1 xxxx
ADC2BUF2 | 0344 ADCx Data Buffer 2 XXX
ADC2BUF3 | 0346 ADCx Data Buffer 3 XXXX
ADC2BUF4 | 0348 ADCx Data Buffer 4 XXX
ADC2BUF5 | 034A ADCx Data Buffer 5 XXX
ADC2BUF6 | 034C ADCx Data Buffer 6 XXXX
ADC2BUF7 | 034E ADCx Data Buffer 7 XXX
ADC2BUF8 | 0350 ADCx Data Buffer 8 XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: These bits are not available on dsPIC33EP256MUB806 devices.
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TABLE 4-25: ADC1 and ADC2 REGISTER MAP (CONTINUED)

FileName |Addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit8 Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito | A
ADC2BUF9 | 0352 ADCx Data Buffer 9 xxxX
ADC2BUFA | 0354 ADCx Data Buffer 10 xxXX
ADC2BUFB | 0356 ADCx Data Buffer 11 xxXX
ADC2BUFC | 0358 ADCx Data Buffer 12 xxXX
ADC2BUFD | 035A ADCx Data Buffer 13 xXXX
ADC2BUFE | 035C ADCx Data Buffer 14 XXX
ADC2BUFF | 035E ADCx Data Buffer 15 XXX
AD2CON1 | 0360 | ADON | — [ ADSIDL | ADDMABM | — — FORM<1:0> SSRC<2:0> | sSRcG | siMsam | Asam | samP | DONE | oooo
AD2CON2 | 0362 VCFG<2:0> — — [ cscna CHPsS<1:0> BUFS | — | SMPI<3:0> BUFM | ALTS | 0000
AD2CON3 | 0364 | ADRC | — — SAMC<4:0> ADCS<7:0> 0000
AD2CHS123 0366 | — — — — | — | cHizane<t0> | cHi23sB | — — — — | — | cHi23na<t0> [cH123sA] 0000
AD2CHSO | 0368 | CHONB | — — CHOSB<4:0> CHONA |  — — CHOSA<4:0> 0000
AD2CSSL | 0270 | Css15 | csst4 | css13 | css12 | csst1 | csst0 | csso csss | css7 | csse | csss | css4 | css3 | css2 | csst | csso | oooo
AD2CON4 | 0272 — — — — — — —  [noDmAEN | — — — — — DMABL<2:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: These bits are not available on dsPIC33EP256MUB806 devices.
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TABLE 4-26: DCI REGISTER MAP
N':rlﬁe Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsléts

DCICON1 | 0280 | DCIEN — DCISIDL — DLOOP | CSCKD | CSCKE | COFSD | UNFM | CSDOM DJST — — — COFSM<1:0> 0000
DCICON2 | 0282 — — — — BLEN<1:0> — COFSG<3:0> — WS<3:0> 0000
DCICON3 | 0284 — — — — BCG<11:0> 0000
DCISTAT | 0286 — — — — SLOT<3:0> — — — — ROV RFUL TUNF TMPTY | 0000
TSCON 0288 | TSE15 | TSE14 TSE13 TSE12 TSE1 TSE10 TSE9 TSE8 TSE7 TSE6 TSE5 TSE4 TSE3 TSE2 TSE1 TSEO 0000
RSCON | 028C | RSE15 | RSE14 RSE13 RSE12 | RSE11 RSE10 RSE9 RSE8 RSE7 RSE6 RSE5 RSE4 RSE3 RSE2 RSE1 RSEOQ 0000
RXBUFO | 0290 DCI Receive 0 Data Register uuuu
RXBUF1 0292 DCI Receive 1 Data Register uuuu
RXBUF2 | 0294 DCI Receive 2 Data Register uuuu
RXBUF3 | 0296 DCI Receive 3 Data Register uuuu
TXBUFO 0298 DCI Transmit 0 Data Register 0000
TXBUF1 029A DCI Transmit 1 Data Register 0000
TXBUF2 | 029C DCI Transmit 2 Data Register 0000
TXBUF3 | 029E DCI Transmit 3 Data Register 0000
Legend: x = unknown value on Reset, u = unchanged, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Shaded locations indicate reserved space in the SFR map for future module

expansion. Read reserved locations as ‘0’s.
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TABLE 4-27: USB OTG REGISTER MAP FOR dsPIC33EPMU806/810/814 AND PIC24EPGU806/10/814) DEVICES ONLY

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 | :;'éts
U10TGIR 0488 — — — — — — — — IDIF T1IMSECIF LSTATEIF ACTVIF | SESVDIF | SESENDIF — VBUSVDIF | 0000
U10TGIE 048A | — — — — — — — — IDIE TIMSECIE | LSTATEIE ACTVIE | SESVDIE | SESENDIE — VBUSVDIE | 0000
U1OTGSTAT | 048C | — — — — — — — — ID — LSTATE — SESVD | SESEND — VBUSVD | 0000
U1OTGCON | 048E | — — — — — — — — | DPPULUP | DMPULUP | DPPULDWN |DMPULDWN| VBUSON | OTGEN |VBUSCHG | VBUSDIS | 0000
U1PWRC 0490 — — — — — — — — | UACTPND® — — USLPGRD — — USUSPND | USBPWR | 0000
u1IRM 04CO | — — — — — — — — STALLIF — RESUMEIF IDLEIF TRNIF SOFIF UERRIF | URSTIF | 0000
U1IR® 04CO | — — — — — — — — STALLIF | ATTACHIF | RESUMEIF IDLEIF TRNIF SOFIF UERRIF | DETACHIF | 0000
U™ 0o4c2 | — — — — — — — — STALLIE — RESUMEIE IDLEIE TRNIE SOFIE UERRIE | URSTIE | 0000
U1IE@ 0o4c2 | — — — — — — — — STALLIE | ATTACHIE | RESUMEIE IDLEIE TRNIE SOFIE UERRIE | DETACHIE | 0000
U1EIRM o4cs | — — — — — — — — BTSEF | BUSACCEF DMAEF BTOEF DFNSEF | CRC16EF | CRCSEF PIDEF 0000
U1EIR®@ o4cs | — — — — — — — — BTSEF | BUSACCEF DMAEF BTOEF DFNSEF | CRC16EF | EOFEF PIDEF 0000
U1ElE(® 04C6 | — — — — — — — — BTSEE | BUSACCEE DMAEE BTOEE DFNSEE | CRC16EE | CRC5EE PIDEE | 0000
U1EIE@ 04C6 | — — — — — — — — BTSEE | BUSACCEE DMAEE BTOEE DFNSEE | CRC16EE | EOFEE PIDEE | 0000
U1STAT 04C8 — — — — — — — — ENDPT<3:0>() DIR PPBI — — 0000
U1CON( 04CA | — — — — — — — — — SEO PKTDIS — HOSTEN | RESUME | PPBRST | USBEN | 0000
U1CON®@ 04CA | — — — — — — — — JSTATE SEO TOKBUSY USBRST | HOSTEN | RESUME | PPBRST | SOFEN | 0000
U1ADDR oacC| — — — — — — — — | LSPDEN" USB Device Address (DEVADDR) 0000
U1BDTP1 04CE | — — — — — — — — BDTPTRL<15:9> — 0000
U1FRML 04D0 | — — — — — — — — FRML<7:0> 0000
U1FRMH 04D2 | — — — — — — — — — — — — — FRMH<2:0> 0000
U1TOK® 04D4 — — — — — — — — PID<3:0> EP<3:0> 0000
U1SOF® 04D6 — — — — — — — — CNT<7:0> 0000
U1BDTP2 04D8 | — — — — — — — — BDTPTRH<23:16> 0000
U1BDTP3 | 04DA | — — — — — — — — BDTPTRU<31:24> 0000
UICNFG1 |o04DC| — — — — — — — — UTEYE UOEMON — USBSIDL — — — — 0000
UICNFG2 |O4DE| — — = — = = = = — = UVCMPSEL | PUVBUS |EXTI2CEN |UVBUSDIS|UVCMPDIS| UTRDIS | 0000
U1EPO 04E0 | — — = — = = = = LSPD RETRYDIS = EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP1 04E2 | — = = = = = = = — = = EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP2 04E4 | — — = — = = = = — = = EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP3 04E6 | — — = — = = = = — = = EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP4 04E8 | — — = — = = = = — = = EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
Legend: — =unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: This bit is available when the module is operating in Device mode.
2: This bit is available when the module is operating in Host mode
3: Device mode only. These bits are always read as ‘0’ in Host mode.
4: The Reset value for this bit is undefined.
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TABLE 4-27: USB OTG REGISTER MAP FOR dsPIC33EPMU806/810/814 AND PIC24EPGU806/10/814) DEVICES ONLY (CONTINUED)

File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 Bit 9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsItIets
U1EP5 04EA — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP6 04EC — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP7 04EE — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP8 04F0 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP9 04F2 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP10 04F4 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP11 04F6 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP12 04F8 — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP13 04FA — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP14 04FC — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1EP15 04FE — — — — — — — — — — — EPCONDIS | EPRXEN | EPTXEN | EPSTALL | EPHSHK | 0000
U1PWMRRS | 0580 DC<7:0> PER<7:0> 0000
utPwMcon| 0582 [PwMeN| — | — | — | — | — [pwwmpoL|[cNTEN| — — — — — — — — 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: This bit is available when the module is operating in Device mode.

2: This bit is available when the module is operating in Host mode

3: Device mode only. These bits are always read as ‘0’ in Host mode.

4: The Reset value for this bit is undefined.
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TABLE 4-28: ECAN1 REGISTER MAP WHEN WIN (C1CTRL<0>) =0 OR 1
File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rezlelzts

C1CTRL1 0400 — — CSIDL ABAT | CANCKS REQOP<2:0> OPMODE<2:0> — CANCAP — — WIN 0480
C1CTRL2 0402 | — — — — — — [ = T = — — | = DNCNT<4:0> 0000
C1VEC 0404 — — — FILHIT<4:0> — ICODE<6:0> 0040
CIFCTRL | 0406 DMABS<2:0> — — — — [ = — — — | FSA<4:0> 0000
C1FIFO 0408 — — FBP<5:0> — — FNRB<5:0> 0000
C1INTF 040A — — TXBO TXBP RXBP TXWAR | RXWAR | EWARN IVRIF WAKIF | ERRIF — FIFOIF | RBOVIF | RBIF TBIF 0000
C1INTE 040C — — — — — — — — IVRIE WAKIE | ERRIE — FIFOIE | RBOVIE | RBIE TBIE 0000
C1EC 040E TERRCNT<7:0> RERRCNT<7:0> 0000
C1CFG1 0410 | — — — — — — [ =T = SJW<1:0> BRP<5:0> 0000
C1CFG2 0412 — WAKFIL — — — SEG2PH<2:0> SEG2PHTS | SAM SEG1PH<2:0> PRSEG<2:0> 0000
C1FEN1 0414 | FLTEN15 | FLTEN14 | FLTEN13 | FLTEN12 | FLTEN11 | FLTEN10 | FLTEN9 | FLTENS8 FLTEN7 | FLTEN6 | FLTENS | FLTEN4 | FLTEN3 | FLTEN2 | FLTEN1 | FLTENO | FFFF
C1FMSKSEL1 | 0418 F7MSK<1:0> F6MSK<1:0> F5MSK<1:0> F4MSK<1:0> F3MSK<1:0> F2MSK<1:0> F1MSK<1:0> FOMSK<1:0> 0000
C1FMSKSEL2 | 041A F15MSK<1:0> F14MSK<1:0> F13MSK<1:0> F12MSK<1:0> F11MSK<1:0> F10MSK<1:0> FOMSK<1:0> F8MSK<1:0> 0000
Legend: — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-29: ECAN1 REGISTER MAP WHEN WIN (C1CTRL<0>) =0

File Name | Addr | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsIcIets
— 0400- See Table 4-28 —
041E

C1RXFUL1 | 0420 | RXFUL15| RXFUL14 | RXFUL13 | RXFUL12 | RXFUL11 | RXFUL10 | RXFUL9 | RXFUL8 | RXFUL7 | RXFUL6 | RXFUL5 | RXFUL4 | RXFUL3 | RXFUL2 | RXFUL1 | RXFULO | 0000
C1RXFUL2 | 0422 | RXFUL31| RXFUL30 | RXFUL29 | RXFUL28 | RXFUL27 | RXFUL26 | RXFUL25 | RXFUL24 | RXFUL23 | RXFUL22 | RXFUL21 | RXFUL20 | RXFUL19 | RXFUL18 | RXFUL17 | RXFUL16| 0000
C1RXOVF1 | 0428 |RXOVF15| RXOVF14 | RXOVF13 | RXOVF12 | RXOVF11 | RXOVF10 | RXOVF9 | RXOVF8 | RXOVF7 | RXOVF6 | RXOVF5 | RXOVF4 | RXOVF3 | RXOVF2 | RXOVF1 | RXOVFO | 0000
C1RXOVF2 | 042A |RXOVF31| RXOVF30 | RXOVF29 | RXOVF28 | RXOVF27 | RXOVF26 | RXOVF25 | RXOVF24 | RXOVF23 | RXOVF22 | RXOVF21 | RXOVF20 | RXOVF19 | RXOVF18 | RXOVF17 |RXOVF16| 0000
C1TRO1CON | 0430 | TXEN1 | TXABT1 | TXLARB1 | TXERR1 | TXREQ1 | RTREN1 TX1PRI<1:0> TXENO | TXABATO | TXLARBO | TXERRO | TXREQO | RTRENO TXO0PRI<1:0> 0000
C1TR23CON | 0432 | TXEN3 | TXABT3 | TXLARB3 | TXERR3 | TXREQ3 | RTREN3 TX3PRI<1:0> TXEN2 | TXABAT2 | TXLARB2 | TXERR2 | TXREQ2 | RTREN2 TX2PRI<1:0> 0000
C1TR45CON | 0434 | TXEN5 | TXABT5 | TXLARB5 | TXERR5 | TXREQ5 | RTREN5S TX5PRI<1:0> TXEN4 | TXABAT4 | TXLARB4 | TXERR4 | TXREQ4 | RTREN4 TX4PRI<1:0> 0000
C1TR67CON | 0436 | TXEN7 | TXABT7 | TXLARB7 | TXERR7 | TXREQ7 | RTREN7 TX7PRI<1:0> TXEN6 | TXABAT6 | TXLARB6 | TXERR6 | TXREQ6 | RTREN6 TX6PRI<1:0> XXKX
C1RXD 0440 Received Data Word XXX
C1TXD 0442 Transmit Data Word XXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-30: ECAN1 REGISTER MAP WHEN WIN (C1CTRL<0>) =1
File Name Addr Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAsI¢Iets
— 0400- See Table 4-28 —
041E
C1BUFPNT1 | 0420 F3BP<3:0> F2BP<3:0> F1BP<3:0> FOBP<3:0> 0000
C1BUFPNT2 | 0422 F7BP<3:0> F6BP<3:0> F5BP<3:0> F4BP<3:0> 0000
C1BUFPNT3 | 0424 F11BP<3:0> F10BP<3:0> F9BP<3:0> F8BP<3:0> 0000
C1BUFPNT4 | 0426 F15BP<3:0> F14BP<3:0> F13BP<3:0> F12BP<3:0> 0000
C1RXMOSID | 0430 SID<10:3> SID<2:0> — MIDE — ‘ EID<17:16> XXXX
C1RXMOEID | 0432 EID<15:8> EID<7:0> XXXX
C1RXM1SID | 0434 SID<10:3> SID<2:0> — ‘ MIDE — EID<17:16> XXXX
C1RXM1EID | 0436 EID<15:8> EID<7:0> XXXX
C1RXM2SID | 0438 SID<10:3> SID<2:0> — ‘ MIDE — ‘ EID<17:16> XXXX
C1RXM2EID | 043A EID<15:8> EID<7:0> XXXX
C1RXFOSID 0440 SID<10:3> SID<2:0> — ‘ EXIDE — ‘ EID<17:16> XXXX
C1RXFOEID 0442 EID<15:8> EID<7:0> XXXX
C1RXF1SID 0444 SID<10:3> SID<2:0> — ‘ EXIDE — ‘ EID<17:16> XXXX
C1RXF1EID 0446 EID<15:8> EID<7:0> XXXX
C1RXF2SID 0448 SID<10:3> SID<2:0> — ‘ EXIDE — ‘ EID<17:16> XXXX
C1RXF2EID 044A EID<15:8> EID<7:0> XXXX
C1RXF3SID 044C SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF3EID 044E EID<15:8> EID<7:0> XXXX
C1RXF4SID 0450 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF4EID 0452 EID<15:8> EID<7:0> XXXX
C1RXF5SID 0454 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF5EID 0456 EID<15:8> EID<7:0> XXXX
C1RXF6SID 0458 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF6EID 045A EID<15:8> EID<7:0> XXXX
C1RXF7SID 045C SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF7EID 045E EID<15:8> EID<7:0> XXXX
C1RXF8SID 0460 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF8EID 0462 EID<15:8> EID<7:0> XXXX
C1RXF9SID 0464 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF9EID 0466 EID<15:8> EID<7:0> XXXX
C1RXF10SID | 0468 SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
C1RXF10EID | 046A EID<15:8> EID<7:0> XXXX
C1RXF11SID | 046C SID<10:3> SID<2:0> — | EXIDE — I EID<17:16> XXXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-30: ECAN1 REGISTER MAP WHEN WIN (C1CTRL<0>) = 1 (CONTINUED)

FileName | Addr | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bit8 Bit 7 Bit6 Bits5 | Bit4 | Bit3 | Bitz | Bit1 | Bito | Al
CIRXFIEID | 046E EID<15:8> EID<7:0> xxxx
C1RXF12SID| 0470 SID<10:3> siD<2:0> | — | ExiE — | Ep<inte xxxx
CIRXF12EID | 0472 EID<15:8> EID<7:0> xxxx
C1RXF13SID | 0474 SID<10:3> SID<2:0> | — | Exoe — | Ep<inte> xxxx
CIRXF13EID | 0476 EID<15:8> EID<7:0> xxxx
C1RXF14SID | 0478 SID<10:3> SID<2:0> | — | Exoe — | Ep<inte> xxxx
CIRXF14EID | 047A EID<15:8> EID<7:0> xxxx
C1RXF15SID | 047C SID<10:3> SID<2:0> | — | Exoe — | ED<inte> xxxx
CIRXF1SEID | 047E EID<15:8> EID<7:0> xxxx
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-31: ECAN2 REGISTER MAP WHEN WIN (C2CTRL<0>) =0 OR 1
File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R(gltlets
C2CTRL1 0500 — — CSIDL ABAT | CANCKS REQOP<2:0> OPMODE<2:0> — CANCAP — — WIN 0480
C2CTRL2 | 0502 | — — — — — — [ = = — — | = DNCNT<4:0> 0000
C2VEC 0504 — — — FILHIT<4:0> — ICODE<6:0> 0040
C2FCTRL | 0506 DMABS<2:0> — — — [ = = — — — | FSA<4:0> 0000
C2FIFO 0508 — — FBP<5:0> — — FNRB<5:0> 0000
C2INTF 050A — — TXBO TXBP RXBP TXWAR | RXWAR | EWARN IVRIF WAKIF | ERRIF — FIFOIF | RBOVIF | RBIF TBIF 0000
C2INTE 050C — — — — — — — — IVRIE WAKIE | ERRIE — FIFOIE | RBOVIE | RBIE TBIE 0000
C2EC 050E TERRCNT<7:0> RERRCNT<7:0> 0000
C2CFG1 0510 | — — — — — — [ = = SIW<1:0> BRP<5:0> 0000
C2CFG2 0512 — WAKFIL — — — SEG2PH<2:0> SEG2PHTS | SAM SEG1PH<2:0> PRSEG<2:0> 0000
C2FEN1 0514 | FLTEN15 | FLTEN14 | FLTEN13 | FLTEN12 | FLTEN11 | FLTEN10 | FLTEN9 ‘ FLTENS8 FLTEN7 FLTENG | FLTENS | FLTEN4 | FLTEN3 | FLTEN2 | FLTEN1 | FLTENO | FFFF
C2FMSKSEL1| 0518 F7MSK<1:0> F6MSK<1:0> F5MSK<1:0> FAMSK<1:0> F3MSK<1:0> F2MSK<1:0> F1MSK<1:0> FOMSK<1:0> 0000
C2FMSKSEL2 | 051A F15MSK<1:0> F14MSK<1:0> F13MSK<1:0> F12MSK<1:0> F11MSK<1:0> F10MSK<1:0> FOMSK<1:0> F8MSK<1:0> 0000
Legend: — = unimplemented, read as ‘0. Reset values are shown in hexadecimal.
TABLE 4-32: ECAN2 REGISTER MAP WHEN WIN (C2CTRL<0>) =0
File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R(:;Icleis
— 0500- See Table 4-31 —
051E
C2RXFUL1 | 0520 | RXFUL15 | RXFUL14 | RXFUL13 | RXFUL12 | RXFUL11 | RXFUL10 | RXFUL9 | RXFUL8 | RXFUL7 | RXFUL6 | RXFUL5 | RXFUL4 | RXFUL3 | RXFUL2 | RXFUL1 | RXFULO | 0000
C2RXFUL2 | 0522 | RXFUL31 | RXFUL30 | RXFUL29 | RXFUL28 | RXFUL27 | RXFUL26 | RXFUL25 | RXFUL24 | RXFUL23 | RXFUL22 | RXFUL21 | RXFUL20 | RXFUL19 | RXFUL18 | RXFUL17 | RXFUL16 | 0000
C2RXOVF1 | 0528 | RXOVF15| RXOVF14 | RXOVF13 | RXOVF12 | RXOVF11 | RXOVF10 | RXOVF09 | RXOVF08 | RXOVF7 | RXOVF6 | RXOVF5 | RXOVF4 | RXOVF3 | RXOVF2 | RXOVF1 | RXOVFO | 0000
C2RXOVF2 | 052A | RXOVF31 | RXOVF30 | RXOVF29 | RXOVF28 | RXOVF27 | RXOVF26 | RXOVF25 | RXOVF24 | RXOVF23 | RXOVF22 | RXOVF21 | RXOVF20 | RXOVF19 | RXOVF18 | RXOVF17 | RXOVF16 | 0000
C2TRO1CON| 0530 | TXEN1 | TXABAT1 | TXLARB1 | TXERR1 | TXREQ1 | RTREN1 TX1PRI<1:0> TXENO | TXABATO | TXLARBO | TXERRO | TXREQO | RTRENO TXOPRI<1:0> 0000
C2TR23CON| 0532 | TXEN3 | TXABAT3 | TXLARB3 | TXERR3 | TXREQ3 | RTREN3 TX3PRI<1:0> TXEN2 | TXABAT2 | TXLARB2 | TXERR2 | TXREQ2 | RTREN2 TX2PRI<1:0> 0000
C2TR45CON | 0534 | TXEN5 | TXABAT5 | TXLARB5 | TXERRS5 | TXREQ5 | RTREN5S TX5PRI<1:0> TXEN4 | TXABAT4 | TXLARB4 | TXERR4 | TXREQ4 | RTREN4 TX4PRI<1:0> 0000
C2TR67CON | 0536 | TXEN7 | TXABAT7 | TXLARB7 | TXERR7 | TXREQ7 | RTREN7 TX7PRI<1:0> TXEN6 | TXABAT6 | TXLARB6 | TXERR6 | TXREQ6 | RTRENG TX6PRI<1:0> XXXX
C2RXD 0540 ECANZ2 Received Data Word XKXX
C2TXD 0542 ECAN2 Transmit Data Word XKXX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-33: ECAN2 REGISTER MAP WHEN WIN (C2CTRL<0>) =1
File Name | Addr. | Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bit1 Bit 0 ReAsI(Iets
— 0500- See Table 4-31 —
051E
C2BUFPNT1 | 0520 F3BP<3:0> F2BP<3:0> F1BP<3:0> FOBP<3:0> 0000
C2BUFPNT2 | 0522 F7BP<3:0> F6BP<3:0> F5BP<3:0> F4BP<3:0> 0000
C2BUFPNT3 | 0524 F11BP<3:0> F10BP<3:0> FOBP<3:0> F8BP<3:0> 0000
C2BUFPNT4 | 0526 F15BP<3:0> F14BP<3:0> F13BP<3:0> F12BP<3:0> 0000
C2RXMOSID | 0530 SID<10:3> SID<2:0> — MDE | — [ ED<i7:16> wxxx
C2RXMOEID | 0532 EID<15:8> EID<7:0> YOO
C2RXM1SID | 0534 SID<10:3> SID<2:0> — | moe [ — | Ep<irite YO
C2RXM1EID | 0536 EID<15:8> EID<7:0> YOO
C2RXM2SID | 0538 SID<10:3> SID<2:0> — | moe [ — | Ep<irite YO
C2RXM2EID | 053A EID<15:8> EID<7:0> YOO
C2RXFOSID | 0540 SID<10:3> SID<2:0> — | exoe [ — | Ep<irte YO
C2RXFOEID |0542 EID<15:8> EID<7:0> YOO
C2RXF1SID | 0544 SID<10:3> SID<2:0> — | exoe [ — | Ep<irite YO
C2RXF1EID |0546 EID<15:8> EID<7:0> YOO
C2RXF2SID | 0548 SID<10:3> SID<2:0> — | exoe | — | Ep<irie YO
C2RXF2EID |054A EID<15:8> EID<7:0> wxxx
C2RXF3SID |054C SID<10:3> SID<2:0> — | exoe [ — | Ep<irite wxxx
C2RXF3EID |054E EID<15:8> EID<7:0> wxxx
C2RXF4SID | 0550 SID<10:3> SID<2:0> — | exoe [ — | Ep<irite wxxx
C2RXF4EID | 0552 EID<15:8> EID<7:0> wxxx
C2RXF5SID | 0554 SID<10:3> SID<2:0> — | exoe [ — | Ep<irite wxxx
C2RXFSEID | 0556 EID<15:8> EID<7:0> wxxx
C2RXF6SID | 0558 SID<10:3> SID<2:0> — | exoe [ — | Ep<irite wxxx
C2RXF6EID | 055A EID<15:8> EID<7:0> wxxx
C2RXF7SID |055C SID<10:3> SID<2:0> — | exoe [ — | Ep<irite wxxx
C2RXF7EID |055E EID<15:8> EID<7:0> wxxx
C2RXF8SID | 0560 SID<10:3> SID<2:0> — | exoe [ — | Ep<irite wxxx
C2RXFSEID |0562 EID<15:8> EID<7:0> wxxx
C2RXF9SID | 0564 SID<10:3> SID<2:0> — | exoe [ — | Ep<irite wxxx
C2RXF9EID | 0566 EID<15:8> EID<7:0> wxxx
C2RXF10SID | 0568 SID<10:3> SID<2:0> — | exoe [ — | Ep<irite wxxx
C2RXF10EID| 056A EID<15:8> EID<7:0> wxxx
C2RXF11SID | 056C SID<10:3> SID<2:0> — | exoe | — | Ep<irie wxxx
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-33: ECAN2 REGISTER MAP WHEN WIN (C2CTRL<0>) = 1 (CONTINUED)

File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReAslits
C2RXF11EID | 056E EID<15:8> EID<7:0> XXKX
C2RXF12SID | 0570 SID<10:3> SID<2:0> | — ‘ EXIDE — EID<17:16> XXKX
C2RXF12EID | 0572 EID<15:8> EID<7:0> XXKX
C2RXF13SID | 0574 SID<10:3> SID<2:0> | — | EXIDE — EID<17:16> XXKX
C2RXF13EID | 0576 EID<15:8> EID<7:0> XXKX
C2RXF14SID | 0578 SID<10:3> SID<2:0> | — | EXIDE — EID<17:16> XXKX
C2RXF14EID | 057A EID<15:8> EID<7:0> XXKX
C2RXF15SID | 057C SID<10:3> SID<2:0> | — | EXIDE — EID<17:16> XXKX
C2RXF15EID | 057E EID<15:8> EID<7:0> XXKX
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-34: PARALLEL MASTER/SLAVE PORT REGISTER MAP

File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rezltleis
PMCON 0600 | PMPEN — PSIDL ADRMUX<1:0> PTBEEN | PTWREN | PTRDEN CSF<1:0> ALP CS2P CS1P BEP WRSP RDSP 0000
PMMODE 0602 | BUSY IRQM<1:0> INCM<1:0> MODE16 MODE<1:0> WAITB<1:0> WAITM<3:0> WAITE<1:0> 0000
PMADDR™ | 0604 | CS2 Cs1 Parallel Port Address (ADDR<13:0>) 0000
PMDOUT1(" | 0604 Parallel Port Data Out Register 1 (Buffers Level 0 and 1) 0000
PMDOUT2 0606 Parallel Port Data Out Register 2 (Buffers Level 2 and 3) 0000
PMDIN1 0608 Parallel Port Data In Register 1 (Buffers Level 0 and 1) 0000
PMDIN2 060A Parallel Port Data In Register 2 (Buffers Level 2 and 3) 0000
PMAEN 060C | PTEN15 | PTEN14 | PTEN13 | PTEN12 | PTEN11 | PTEN10 | PTEN9 PTEN8 | PTEN7 PTEN6 PTEN5 PTEN4 PTEN3 | PTEN2 | PTEN1 PTENO | 0000
PMSTAT 060E IBF IBOV — — IB3F IB2F IB1F IBOF OBE OBUF — — OB3E OB2E OB1E OBOE 008F
Legend: — =unimplemented, read as ‘0’. Shaded bits are not used in the operation of the PMP module.

Note 1: PMADDR and PMDOUT1 are the same physical register, but are defined differently depending on the module’s operating mode.
TABLE 4-35: CRC REGISTER MAP
File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReA;I(Iets
CRCCON1 | 0640 | CRCEN — CSIDL VWORD<4:0> CRCFUL | CRCMPT | CRCISEL | CRCGO | LENDIAN — — — 0000
CRCCON2 | 0642 — — — DWIDTH<4:0> — — — PLEN<4:0> 0000
CRCXORL | 0644 X<15:1> — 0000
CRCXORH | 0646 X<31:16> 0000
CRCDATL 0648 CRC Data Input Low Word 0000
CRCDATH 064A CRC Data Input High Word 0000
CRCWDATL | 064C CRC Result Low Word 0000
CRCWDATH | 064E CRC Result High Word 0000
Legend: — = unimplemented, read as ‘0’. Shaded bits are not used in the operation of the programmable CRC module.
TABLE 4-36: REAL-TIME CLOCK AND CALENDAR REGISTER MAP

File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReA;I;.ts
ALRMVAL | 0620 Alarm Value Register Window based on ALRMPTR<1:0> XXKX
ALCFGRPT | 0622 |[ALRMEN| CHIME | AMASK<3:0> | ALRMPTR<1:0> | ARPT<7:0> 0000
RTCVAL 0624 RTCC Value Register Window based on RTCPTR<1:0> XXKK
RCFGCAL | 0626 | RTCEN | —  |RTCWREN|RTCSYNC|HALFSEC| RTCOE |  RTCPTR<10> | CAL<7:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-37: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814
DEVICES ONLY
N':rl::e Addr. | Bit15 | Bit14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 | Bit6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re':tts

RPORO | 0680 — — RP65R<5:0> — — RP64R<5:0> 0000
RPOR1 | 0682 — — RP67R<5:0> — — RP66R<5:0> 0000
RPOR2 | 0684 — — RP69R<5:0> — — RP68R<5:0> 0000
RPOR3 | 0686 — — RP71R<5:0> — — RP70R<5:0> 0000
RPOR4 | 0688 — — RP80R<5:0> — — RP79R<5:0> 0000
RPOR5 | 068A — — RP84R<5:0> — — RP82R<5:0> 0000
RPOR6 | 068C — — RP87R<5:0> — — RP85R<5:0> 0000
RPOR7 | 068E — — RP97R<5:0> — — RP96R<5:0> 0000
RPORS8 | 0690 — — RP99R<5:0> — — RP98R<5:0> 0000
RPOR9 | 0692 — — RP101R<5:0> — — RP100R<5:0> 0000
RPOR11 | 0696 — — RP108R<5:0> — — RP104R<5:0> 0000
RPOR12 | 0698 — — RP112R<5:0> — — RP109R<5:0> 0000
RPOR13 | 069A — — RP118R<5:0> — — RP113R<5:0> 0000
RPOR14 | 069C — — RP125R<5:0> — — RP120R<5:0> 0000
RPOR15 | 069E — — RP127R<5:0> — — RP126R<5:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-38: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY

NFairI:e Addr. Bit 15 Bit 14 Bit13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReI:I(Iets
RPORO 0680 — — RP65R<5:0> — — RP64R<5:0> 0000
RPOR1 0682 — — RP67R<5:0> — — RP66R<5:0> 0000
RPOR2 0684 — — RP69R<5:0> — — RP68R<5:0> 0000
RPOR3 0686 — — RP71R<5:0> — — RP70R<5:0> 0000
RPOR4 0688 — — RP80R<5:0> — — — — — — — — 0000
RPOR5 068A — — RP84R<5:0> — — RP82R<5:0> 0000
RPOR6 068C — — RP87R<5:0> — — RP85R<5:0> 0000
RPOR7 068E — — RP97R<5:0> — — RP96R<5:0> 0000
RPOR8 | 0690 | — — RPY9R<5:0> — — — | — | = | = | = | = | oo
RPOR9 0692 — — RP101R<5:0> — — RP100R<5:0> 0000
RPOR13| 069A | — — RP118R<5:0> — — — | — | = | = | = | = | oo
RPOR14 | 069C — — — — — — — — — — RP120R<5:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-39: PERIPHERAL PIN SELECT OUTPUT REGISTER MAP FOR dsPIC33EPXXX(GP/MC/MU)806 AND PIC24EPXXXGP806
DEVICES ONLY

718/018(ND/dD)XXXdIPZIId PuUe +18/018/908(NIN/ON/AD)XXXJIEEDIdSP

Ne | Addr. | Bit1s | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bits | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Btz | Bit1 | Bito | Al
RPORO | 0680 | — — RP65R<5:0> — — RP64R<5:0> 0000
RPOR1 | 0682 | — — RP67R<5:0> — — RP66R<5:0> 0000
RPOR2 | 0684 | — — RP6IR<5:0> — — RP68R<5:0> 0000
RPOR3 | 0686 | — — RP71R<5:0> — — RP70R<5:0> 0000
RPOR4 | 0688 | — = RP8OR<5:0> = = — | = T = T =T = T = T oooo
RPOR5 | 068A | — — RP84R<5:0> — — RP82R<5:0> 0000
RPOR6 | 068C | — — RPB7R<5:0> — — RP85R<5:0> 0000
RPOR7 | 068E | — — RP97R<5:0> — — RP96R<5:0> 0000
RPOR8 | 0690 | — — RP9IR<5:0> — — RP98R<5:0> 0000
RPOR9 | 0692 | — — RP101R<5:0> — — RP100R<5:0> 0000
RPOR10| 0694 | — = — = 1 = I =1 = 1= = = RP102R<5:0> 0000
RPOR13| 069A | — = RP118R<5.0> = = — | = T = T =T = T = T oooo
RPOR14| 06oC | — = — = 1 = I =1 = 1= = = RP120R<5:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-40: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXXMU814 DEVICES ONLY

N';irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 Reiltlets
RPINRO 06A0 — INT1R<6:0> — — — — — — — — 0000
RPINR1 06A2 — INT3R<6:0> — INT2R<6:0> 0000
RPINR2 06A4 — — — — — — — — — INT4R<6:0> 0000
RPINR3 06A6 — T3CKR<6:0> — T2CKR<6:0> 0000
RPINR4 06A8 — T5CKR<6:0> — T4CKR<6:0> 0000
RPINRS | 06AA — T7CKR<6:0> — T6CKR<6:0> 0000
RPINR6 | 06AC — T9CKR<6:0> — T8CKR<6:0> 0000
RPINR7 | 06AE — IC2R<6:0> — IC1R<6:0> 0000
RPINR8 06B0 — IC4R<6:0> — IC3R<6:0> 0000
RPINR9 06B2 — IC6R<6:0> — IC5R<6:0> 0000
RPINR10 | 06B4 — IC8R<6:0> — IC7R<6:0> 0000
RPINR11 | 06B6 — OCFBR<6:0> — OCFAR<6:0> 0000
RPINR12 | 06B8 — FLT2R<6:0> — FLT1R<6:0> 0000
RPINR13 | 06BA — FLT4R<6:0> — FLT3R<6:0> 0000
RPINR14 | 06BC — QEB1R<6:0> — QEA1R<6:0> 0000
RPINR15 | 06BE — HOME1R<6:0> — INDX1R<6:0> 0000
RPINR16 | 06CO — QEB2R<6:0> — QEA2R<6:0> 0000
RPINR17 | 06C2 — HOME2R<6:0> — INDX2R<6:0> 0000
RPINR18 | 06C4 — U1CTSR<6:0> — U1RXR<6:0> 0000
RPINR19 | 06C6 — U2CTSR<6:0> — U2RXR<6:0> 0000
RPINR20 | 06C8 — SCK1R<6:0> — SDI1R<6:0> 0000
RPINR21 | 06CA — — — — — — — — — SS1R<6:0> 0000
RPINR23 | 06CE — — — — — — — — — SS2R<6:0> 0000
RPINR24 | 06D0 — CSCKR<6:0> — CSDIR<6:0> 0000
RPINR25 | 06D2 — — — — — — — — — COFSR<6:0> 0000
RPINR26 | 06D4 — C2RXR<6:0> — C1RXR<6:0> 0000
RPINR27 | 06D6 — U3CTSR<6:0> — U3RXR<6:0> 0000
RPINR28 | 06D8 — U4CTSR<6:0> — U4RXR<6:0> 0000
RPINR29 | 06DA — SCK3R<6:0> — SDI3R<6:0> 0000
RPINR30 [06DC| — — — — | = 1T = — — — SS3R<6:0> 0000
RPINR31 | 06DE — SCK4R<6:0> — SDI4R<6:0> 0000
RPINR32 | 06E0 | — — — — | = 1T = — — — SS4R<6:0> 0000
RPINR33 | 06E2 — IC10R<6:0> — IC9R<6:0> 0000
RPINR34 | 06E4 — IC12R<6:0> — IC11R<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-40: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXXMU814 DEVICES ONLY (CONTINUED)

NFairI;"e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Ré:l(lets
RPINR35 | 06E6 — IC14R<6:0> — IC13R<6:0> 0000
RPINR36 | 06E8 — IC16R<6:0> — IC15R<6:0> 0000
RPINR37 | 06EA — SYNCI1R<6:0> — OCFCR<6:0> 0000
RPINR38 | 06EC — DTCMP1R<6:0> — SYNCI2R<6:0> 0000
RPINR39 | 06EE — DTCMP3R<6:0> — DTCMP2R<6:0> 0000
RPINR40 | 06FO0 — DTCMP5R<6:0> — DTCMP4R<6:0> 0000
RPINR41 | 06F2 — DTCMP7R<6:0> — DTCMP6R<6:0> 0000
RPINR42 | 06F4 — FLT6R<6:0> — FLT5R<6:0> 0000
RPINR43 | 06F6 — — — — — — — — — FLT7R<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-41: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXXMU810 DEVICES ONLY

N':lirI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit 6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0 Rep:elzts
RPINRO 06A0 — INT1R<6:0> — — — — — — — — 0000
RPINR1 06A2 — INT3R<6:0> — INT2R<6:0> 0000
RPINR2 06A4 — — — — — — — — — INT4R<6:0> 0000
RPINR3 06A6 — T3CKR<6:0> — T2CKR<6:0> 0000
RPINR4 06A8 — T5CKR<6:0> — T4CKR<6:0> 0000
RPINRS | 06AA — T7CKR<6:0> — T6CKR<6:0> 0000
RPINR6 | 06AC — T9CKR<6:0> — T8CKR<6:0> 0000
RPINR7 | 06AE — IC2R<6:0> — IC1R<6:0> 0000
RPINR8 06B0 — IC4R<6:0> — IC3R<6:0> 0000
RPINR9 06B2 — IC6R<6:0> — IC5R<6:0> 0000
RPINR10 | 06B4 — IC8R<6:0> — IC7R<6:0> 0000
RPINR11 | 06B6 — OCFBR<6:0> — OCFAR<6:0> 0000
RPINR12 | 06B8 — FLT2R<6:0> — FLT1R<6:0> 0000
RPINR13 | 06BA — FLT4R<6:0> — FLT3R<6:0> 0000
RPINR14 | 06BC — QEB1R<6:0> — QEA1R<6:0> 0000
RPINR15 | 06BE — HOME1R<6:0> — INDX1R<6:0> 0000
RPINR16 | 06CO — QEB2R<6:0> — QEA2R<6:0> 0000
RPINR17 | 06C2 — HOME2R<6:0> — INDX2R<6:0> 0000
RPINR18 | 06C4 — U1CTSR<6:0> — U1RXR<6:0> 0000
RPINR19 | 06C6 — U2CTSR<6:0> — U2RXR<6:0> 0000
RPINR20 | 06C8 — SCK1R<6:0> — SDI1R<6:0> 0000
RPINR21 | 06CA — — — — — — — — — SS1R<6:0> 0000
RPINR23 | 06CE — — — — — — — — — SS2R<6:0> 0000
RPINR24 | 06DO0 — CSCKR<6:0> — CSDIR<6:0> 0000
RPINR25 | 06D2 — — — — — — — — — COFSINR<6:0> 0000
RPINR26 | 06D4 — C2RXR<6:0> — C1RXR<6:0> 0000
RPINR27 | 06D6 — U3CTSR<6:0> — U3RXR<6:0> 0000
RPINR28 | 06D8 — U4CTSR<6:0> — U4RXR<6:0> 0000
RPINR29 | 06DA — SCK3R<6:0> — SDI3R<6:0> 0000
RPINR30 |06DC| — — — — [ = 1 = — — — SS3R<6:0> 0000
RPINR31 | 06DE — SCK4R<6:0> — SDI4R<6:0> 0000
RPINR32 | 06E0 | — — — — [ = 1 = — — — SS4R<6:0> 0000
RPINR33 | 06E2 — IC10R<6:0> — IC9R<6:0> 0000
RPINR34 | 06E4 — IC12R<6:0> — IC11R<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-41: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXXMU810 DEVICES ONLY (CONTINUED)

N';irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit8 Bit 7 Bit 6 Bit 5 Bit4 Bit3 Bit 2 Bit 1 Bit 0 Reﬁltlets
RPINR35 | 06E6 — IC14R<6:0> — IC13R<6:0> 0000
RPINR36 | 06E8 — IC16R<6:0> — IC15R<6:0> 0000
RPINR37 | 06EA — SYNCI1R<6:0> — OCFCR<6:0> 0000
RPINR38 | 06EC — DTCMP1R<6:0> — SYNCI2R<6:0> 0000
RPINR39 | 06EE — DTCMP3R<6:0> — DTCMP2R<6:0> 0000
RPINR40 | 06FO0 — DTCMP5R<6:0> — DTCMP4R<6:0> 0000
RPINR41 | 06F2 | — — [ = 1T =1 =1 =1T1=1T = — DTCMP6R<6:0> 0000
RPINR42 | 06F4 — FLT6R<6:0> — FLT5R<6:0> 0000
RPINR43 | 06F6 | — — [ = 1T =1 =1 =1T1=1T = — FLT7R<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-42: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806 DEVICES ONLY

N':lirI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 ReA;I(Iats
RPINRO 06A0 — INT1R<6:0> — — — — — — — — 0000
RPINR1 06A2 — INT3R<6:0> — INT2R<6:0> 0000
RPINR2 06A4 — — — — — — — — — INT4R<6:0> 0000
RPINR3 06A6 — T3CKR<6:0> — T2CKR<6:0> 0000
RPINR4 06A8 — T5CKR<6:0> — T4CKR<6:0> 0000
RPINRS | 06AA — T7CKR<6:0> — T6CKR<6:0> 0000
RPINR6 | 06AC — T9CKR<6:0> — T8CKR<6:0> 0000
RPINR7 | 06AE — IC2R<6:0> — IC1R<6:0> 0000
RPINR8 06B0 — IC4R<6:0> — IC3R<6:0> 0000
RPINR9 06B2 — IC6R<6:0> — IC5R<6:0> 0000
RPINR10 | 06B4 — IC8R<6:0> — IC7R<6:0> 0000
RPINR11 | 06B6 — OCFBR<6:0> — OCFAR<6:0> 0000
RPINR12 | 06B8 — FLT2R<6:0> — FLT1R<6:0> 0000
RPINR13 | 06BA — FLT4R<6:0> — FLT3R<6:0> 0000
RPINR14 | 06BC — QEB1R<6:0> — QEA1R<6:0> 0000
RPINR15 | 06BE — HOME1R<6:0> — INDX1R<6:0> 0000
RPINR16 | 06CO — QEB2R<6:0> — QEA2R<6:0> 0000
RPINR17 | 06C2 — HOME2R<6:0> — INDX2R<6:0> 0000
RPINR18 | 06C4 — U1CTSR<6:0> — U1RXR<6:0> 0000
RPINR19 | 06C6 — U2CTSR<6:0> — U2RXR<6:0> 0000
RPINR20 | 06C8 — SCK1R<6:0> — SDI1R<6:0> 0000
RPINR21 | 06CA — — — — — — — — — SS1R<6:0> 0000
RPINR23 | 06CE — — — — — — — — — SS2R<6:0> 0000
RPINR24 | 06DO0 — CSCKR<6:0> — CSDIR<6:0> 0000
RPINR25 | 06D2 — — — — — — — — — COFSINR<6:0> 0000
RPINR26 | 06D4 — C2RXR<6:0> — C1RXR<6:0> 0000
RPINR27 | 06D6 — U3CTSR<6:0> — U3RXR<6:0> 0000
RPINR28 | 06D8 — U4CTSR<6:0> — U4RXR<6:0> 0000
RPINR29 | 06DA — SCK3R<6:0> — SDI3R<6:0> 0000
RPINR30 |06DC | — — — — [ =1 = — — — SS3R<6:0> 0000
RPINR31 | 06DE — SCK4R<6:0> — SDI4R<6:0> 0000
RPINR32 | 06E0 | — — — — [ =1 = — — — SS4R<6:0> 0000
RPINR33 | 06E2 — IC10R<6:0> — IC9R<6:0> 0000
RPINR34 | 06E4 — IC12R<6:0> — IC11R<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-42: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR dsPIC33EPXXX(MC/MU)806 DEVICES ONLY (CONTINUED)

N';irI:e Addr. | Bit15 Bit 14 Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 ReAsI(Iets
RPINR35 | 06E6 — IC14R<6:0> — IC13R<6:0> 0000
RPINR36 | 06E8 — IC16R<6:0> — IC15R<6:0> 0000
RPINR37 | 06EA — SYNCI1R<6:0> — OCFCR<6:0> 0000
RPINR38 | 06EC — DTCMP1R<6:0> — SYNCI2R<6:0> 0000
RPINR39 | 06EE — DTCMP3R<6:0> — DTCMP2R<6:0> 0000
RPINR40 | 06F0 | — — [ = 1T =T =1 =1T=1 = — DTCMP4R<6:0> 0000
RPINR42 | 06F4 — FLT6R<6:0> — FLT5R<6:0> 0000
RPINR43 | 06F6 | — — [ = 1T =T =1 =1T=1 = — FLT7R<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-43: PERIPHERAL PIN SELECT INPUT REGISTER MAP FOR PIC24EPXXXGU810/814 DEVICES ONLY

File . . . . . . . . . . . . . . . . Al

Nore, |Addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bitt1 | Bit10 | Bito | Bits | Bit7 | Bit6 | Bit5 | Bit4 | Bitd | Bit2 | Bit1 | Bit0 |Reset

S

RPINRO [06A0[ — INT1R<6:0> — — — — — — — — [ o000
RPINR1 |06A2| — INT3R<6:0> — INT2R<6:0> 0000
RPINR2 |06A4| — - = 1 = = = = = = INT4R<6:0> 0000
RPINR3 | 0686 — T3CKR<6:0> — T2CKR<6:0> 0000
RPINR4 |06A8| — T5CKR<6:0> — T4CKR<6:0> 0000
RPINRS |[06AA[  — T7CKR<6:0> — TECKR<6:0> 0000
RPINR6 |[06AC| — TICKR<6:0> — T8CKR<6:0> 0000
RPINR7 |06AE| — IC2R<6:0> — IC1R<6:0> 0000
RPINRS |06B0| — IC4R<6:0> — IC3R<6:0> 0000
RPINRY |06B2| — IC6R<6:0> — IC5R<6:0> 0000
RPINR10 | 06B4 | — IC8R<6:0> — IC7TR<6:0> 0000
RPINRT1 [06B6 | — OCFBR<6:0> — OCFAR<6:0> 0000
RPINR18 | 06C4 | — U1CTSR<6:0> — UTRXR<6:0> 0000
RPINR19 [06C6 | — U2CTSR<6:0> — U2RXR<6:0> 0000
RPINR20 |06C8| — SCK1R<6:0> — SDI1R<6:0> 0000
RPINR21[06CA|  — — — — — — — — — SS1R<6:0> 0000
RPINR23 |06CE| — — — — — — — — — SS2R<6:0> 0000
RPINR26 |06D4 | — C2RXR<6:0> — CIRXR<6:0> 0000
RPINR27 [ 06D6 |  — U3CTSR<6:0> — U3RXR<6:0> 0000
RPINR28 |06D8|  — U4CTSR<6:0> — U4RXR<6:0> 0000
RPINR29 [06DA|  — SCK3R<6:0> — SDI3R<6:0> 0000
RPINR30 |06DC| — — I = 1 =T =1 = = = = SS3R<6:0> 0000
RPINR31[06DE| — SCK4R<6:0> — SDMR<6:0> 0000
RPINR32 | 06E0 | — — I = 1 =T =1 = = = = SS4R<6:0> 0000
RPINR33 | 06E2| — IC10R<6:0> — ICOR<6:0> 0000
RPINR34 | 06E4 | — IC12R<6:0> — IC11R<6:0> 0000
RPINR35 | 06E6 | — IC14R<6:0> — IC13R<6:0> 0000
RPINR36 | 06E8| — IC16R<6:0> — IC15R<6:0> 0000
RPINR37 [06EA| — - = 1 = = = = = = OCFCR<6:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-44: REFERENCE CLOCK REGISTER MAP %
Al 3

File Name |Addr.| Bit15 Bit 14 Bit 13 Bit12 | Bit11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Resets a
w

REFOCON | 074E | ROON — ROSSLP | ROSEL RODIV<3:0> — — — — — — — — 0000 w
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. %
x

%

TABLE 4-45: NVM REGISTER MAP a
File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re":tts 2
=

NVMCON 0728 WR WREN | WRERR |NVMSIDL — — — — — — — — NVMOP<3:0> 0000 Q
NVMADR 072A NVMADR<15:0> 0000 =
NVMADRU | 072C | — — — — — — — — NVMADR<23:16> 0000 c
NVMKEY 072E — — — — — — — — NVMKEY<7:0> 0000 8
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. Q
(o]

-

2

TABLE 4-46: SYSTEM CONTROL REGISTER MAP o
H

File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit3 | Bit2 Bit 1 Bit 0 chlalets Q
=

RCON 0740 | TRAPR | IOPUWR — — VREGSF — CM VREGS EXTR SWR SWDTEN | WDTO | SLEEP | IDLE BOR POR | Note 1 o
OSCCON 0742 — COSC<2:0> — NOSC<2:0> CLKLOCK | IOLOCK LOCK — CF — | LPOSCEN | OSWEN | Note 2 2
CLKDIV 0744 ROI DOZE<2:0> DOZEN FRCDIV<2:0> PLLPOST<1:0> — PLLPRE<4:0> 3040 8
PLLFBD 0746 — — — — — — — PLLDIV<8:0> 0030 %
OSCTUN o748 — — — — — — — — — | = ] TUN<5:0> 0000 o
ACLKCONS3 | 0758 | ENAPLL — SELACLK | AOSCMD<1:0> |ASRCSEL | FRCSEL — APLLPOST2<2:0> — — APLLPRE<2:0> 0000 §
ACLKDIV3 [075A[ — = = = = = = = — | =1 = = = APLLDIV<2:0> 0000 &
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal. a
Note 1: RCON register Reset values are dependent on the type of Reset. o
2: OSCCON register Reset values are dependent on the Configuration Fuses and by the type of Reset. a

C

N

0

-

S

oo

-

H
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TABLE 4-47: PMD REGISTER MAP FOR dsPIC33EPXXXMU814 DEVICES ONLY
NFairI::e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’:tts
PMD1 | 0760 | T5MD T4MD T3MD T2MD T1MD QEIMMD | PWMMD | DCIMD 12C1MD u2mMD UiMD | SPI2MD | SPIMMD | C2MD C1MD | AD1MD | 0000
PMD2 | 0762 | IC8MD | IC7MD IC6MD IC5MD IC4MD IC3MD IC2MD IC1MD OC8MD OC7MD | OC6MD | OC5MD | OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 | 0764 | T9MD T8MD T7MD T6MD — CMPMD | RTCCMD | PMPMD | CRCMD — QEI2MD — U3MD — 12C2MD | AD2MD | 0000
PMD4 | 0766 — — — — — — — — — — U4MD — REFOMD — — USB1MD | 0000
PMD5 | 0768 | IC16MD | IC15MD | IC14MD | IC13MD | IC12MD IC11MD IC10MD | ICOMD | OC16MD | OC15MD | OC14MD | OC13MD | OC12MD | OC11MD |OC10MD | OC9MD | 0000
PMD6 | 076A — PWM7MD | PWM6MD | PWM5MD | PWM4MD | PWM3MD | PWM2MD | PWM1MD — — — — — — SPI4MD | SPI3MD | 0000
— — — — — — — — DMA12MD | DMASMD | DMA4MD | DMAOMD — — — — 0000
pmp7 | o76C — — — — — — — — DMA13MD | DMA9MD | DMA5MD | DMA1MD — — — — 0000
— — — — — — — — DMA14MD | DMA10MD | DMA6MD | DMA2MD — — — — 0000
— — — — — — — — — DMA11MD | DMA7MD | DMA3MD — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-48: PMD REGISTER MAP FOR dsPIC33EPXXXMU810 DEVICES ONLY
NFairI:e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re":tts
PMD1 | 0760 | T5MD T4MD T3MD T2MD T1MD QEIMMD | PWMMD | DCIMD | [2C1MD u2mMD UiMD | SPI2MD | SPI1MD | C2MD Ci1MD | AD1MD | 0000
PMD2 | 0762 | IC8MD IC7MD IC6MD IC5MD IC4MD IC3MD IC2MD ICIMD | OC8MD | OC7MD | OC6MD | OC5MD | OC4MD | OC3MD | OC2MD | OCIMD | 0000
PMD3 | 0764 | T9MD T8MD T7MD T6MD — CMPMD |RTCCMD | PMPMD | CRCMD — QEI2MD — U3MD — 12C2MD | AD2MD | 0000
PMD4 | 0766 — — — — — — — — — — U4MD — REFOMD — — USB1MD | 0000
PMD5 | 0768 | IC16MD | IC15MD | IC14MD | IC13MD | IC12MD IC11MD IC10MD | ICO9MD | OC16MD | OC15MD | OC14MD | OC13MD | OC12MD | OC11MD |OC10MD | OC9MD | 0000
PMD6 | 076A — — PWM6MD | PWM5MD | PWM4MD| PWM3MD |PWM2MD | PWM1MD — — — — — — SPI4MD | SPI3MD | 0000
— — — — — — — — DMA12MD | DMASMD | DMA4MD | DMAOMD — — — — 0000
omp7 |o76c — — — — — — — — DMA13MD | DMA9MD | DMA5MD | DMA1MD — — — — 0000
— — — — — — — — DMA14MD | DMA10MD | DMA6MD | DMA2MD — — — — 0000
— — — — — — — — — DMA11MD | DMA7MD | DMA3MD — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-49:

PMD REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY

NFairI::e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’zlits
PMD1 | 0760 | T5MD T4MD T3MD T2MD T1MD QEIMMD | PWMMD | DCIMD | 12C1MD U2mMD UiMD | SPI2MD | SPIMMD | C2MD C1MD | ADTMD | 0000
PMD2 | 0762 | IC8MD | IC7TMD | IC6MD | IC5MD IC4MD IC3MD IC2MD IC1MD OC8MD | OC7MD | OC6MD | OC5MD | OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 | 0764 | T9MD T8MD T7MD T6MD — CMPMD [ RTCCMD | PMPMD | CRCMD — QEI2MD — U3MD — 12C2MD | AD2MD | 0000
PMD4 | 0766 — — — — — — — — — — U4MD — REFOMD — — USB1MD | 0000
PMD5 | 0768 | IC16MD | IC15MD | IC14MD | IC13MD | IC12MD IC11MD IC10MD | ICOMD | OC16MD | OC15MD | OC14MD | OC13MD | OC12MD | OC11MD |OC10MD | OC9MD | 0000
PMD6 | 076A — — — — PWM4MD | PWM3MD |PWM2MD | PWM1MD — — — — — — SPI4MD | SPI3MD | 0000
— — — — — — — — DMA12MD | DMASMD | DMA4MD | DMAOMD — — — — 0000
omp7 | o76c — — — — — — — — DMA13MD | DMA9MD | DMA5MD | DMA1MD — — — — 0000
— — — — — — — — DMA14MD | DMA10MD | DMA6MD | DMA2MD — — — — 0000
— — — — — — — — — DMA11MD | DMA7MD | DMA3MD — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-50: PMD REGISTER MAP FOR dsPIC33EPXXXMC806 DEVICES ONLY
NFairI:e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rel-;lclets
PMD1 | 0760 | T5MD T4MD T3MD T2MD T1MD QEIMMD | PWMMD | DCIMD | 12C1MD U2mMD UiMD | SPI2MD | SPIMMD | C2MD C1MD | AD1MD | 0000
PMD2 | 0762 | IC8MD | IC7TMD | IC6MD | IC5MD IC4MD IC3MD IC2MD IC1MD OC8MD | OC7MD | OC6MD | OC5MD | OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 | 0764 | T9MD T8MD T7MD T6MD — CMPMD [ RTCCMD | PMPMD | CRCMD — QEI2MD — U3MD — 12C2MD | AD2MD | 0000
PMD4 | 0766 — — — — — — — — — — U4MD — REFOMD — — — 0000
PMD5 | 0768 | IC16MD | IC15MD | IC14MD | IC13MD | IC12MD IC11MD IC10MD | ICOMD | OC16MD | OC15MD | OC14MD | OC13MD | OC12MD | OC11MD |OC10MD | OC9MD | 0000
PMD6 | 076A — — — — PWM4MD | PWM3MD |PWM2MD | PWM1MD — — — — — — SPI4MD | SPI3MD | 0000
— — — — — — — — DMA12MD | DMASMD | DMA4MD | DMAOMD — — — — 0000
omp7 | o76c — — — — — — — — DMA13MD | DMA9MD | DMA5MD | DMA1MD — — — — 0000
— — — — — — — — DMA14MD | DMA10MD | DMA6MD | DMA2MD — — — — 0000
— — — — — — — — — DMA11MD | DMA7MD | DMA3MD — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-51:

PMD REGISTER MAP FOR dsPIC33EPXXXGP8XX AND PIC24EPXXXGP8XX DEVICES ONLY

NFairI::e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’:tts
PMD1 | 0760 | T5MD T4MD T3MD T2MD T1MD — — DCIMD | 12C1MD u2mMD U1MD | SPI2MD | SPI1MD | C2MD C1MD | AD1MD | 0000
PMD2 | 0762 | IC8MD IC7MD IC6MD IC5MD IC4MD IC3MD IC2MD IC1MD OC8MD OC7MD | OC6MD | OC5MD | OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 | 0764 | T9MD T8MD T7MD T6MD — CMPMD |RTCCMD | PMPMD | CRCMD — — — U3mMD — 12C2MD | AD2MD | 0000
PMD4 | 0766 — — — — — — — — — — u4mMD — REFOMD — — — 0000
PMD5 | 0768 | IC16MD | IC15MD | IC14MD | IC13MD | IC12MD | IC11MD | IC10MD | ICOMD | OC16MD | OC15MD |OC14MD | OC13MD | OC12MD | OC11MD [OC10MD| OC9MD | 0000
PMD6 | 076A — — — — — — — — — — — — — — SPI4MD | SPI3MD | 0000
— — — — — — — — DMA12MD | DMASMD | DMA4MD | DMAOMD — — — — 0000
omp7 | o076 — — — — — — — — DMA13MD | DMA9MD | DMA5MD | DMA1MD — — — — 0000
— — — — — — — — DMA14MD | DMA10MD | DMA6MD | DMA2MD — — — — 0000
— — — — — — — — — DMA11MD | DMA7MD | DMA3MD — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-52: PMD REGISTER MAP FOR PIC24EPXXXGU810/814 DEVICES ONLY
NFairI:e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re":tts
PMD1 | 0760 | T5MD T4MD T3MD T2MD T1MD — — DCIMD | 12C1MD u2mMD UiMD | SPI2MD | SPIMMD | C2MD C1MD | AD1MD | 0000
PMD2 | 0762 | IC8MD IC7MD IC6MD IC5MD IC4MD IC3MD IC2MD IC1MD OC8MD OC7MD | OC6MD | OC5MD | OC4MD | OC3MD | OC2MD | OC1MD | 0000
PMD3 | 0764 | T9MD T8MD T7MD T6MD — CMPMD |RTCCMD | PMPMD | CRCMD — — — U3mMD — 12C2MD | AD2MD | 0000
PMD4 | 0766 — — — — — — — — — — u4mMD — REFOMD — — USB1MD | 0000
PMD5 | 0768 | IC16MD | IC15MD | IC14MD | IC13MD | IC12MD | IC11MD | IC10MD | ICOMD | OC16MD | OC15MD |OC14MD | OC13MD | OC12MD | OC11MD [OC10MD| OC9MD | 0000
PMD6 | 076A — — — — — — — — — — — — — — SPI4MD | SPI3MD | 0000
— — — — — — — — DMA12MD | DMASMD | DMA4MD | DMAOMD — — — — 0000
omp7 | o076 — — — — — — — — DMA13MD | DMA9MD | DMA5MD | DMA1MD — — — — 0000
— — — — — — — — DMA14MD | DMA10MD | DMA6MD | DMA2MD — — — — 0000
— — — — — — — — — DMA11MD | DMA7MD | DMA3MD — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-53: COMPARATOR REGISTER MAP

File Name Addr. | Bit15 Bit 14 Bit13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 ReAsI(Iets
CMSTAT 0A80 | CMSIDL — — — — C3EVT C2EVT C1EVT — — — — — C30UT | C20UT | C10UT | 0000
CVRCON 0A82 — — — — — VREFSEL BGSEL<1:0> CVREN | CVROE | CVRR | CVRSS CVR<3:0> 0000
CM1CON 0A84 CON COE CPOL — — — CEVT CouT EVPOL<1:0> — CREF — — | CCH<1:0> 0000
CM1MSKSRC | 0A86 — — — — SELSRCC<3:0> SELSRCB<3:0> SELSRCA<3:0> 0000
CM1MSKCON | 0A88 | HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS | ACEN | ACNEN ABEN ABNEN | AAEN | AANEN | 0000
CM1FLTR 0A8A — — — — — — — — — CFSEL<2:0> CFLTREN CFDIV<2:0> 0000
CM2CON oasc| con | coe | cpoL — — — CEvT | coutr | EvPoL<10> | — | CREF | — — | ccH<t0> 0000
CM2MSKSRC | 0A8E — — — — SELSRCC<3:0> SELSRCB<3:0> SELSRCA<3:0> 0000
CM2MSKCON | 0A90 | HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS | ACEN | ACNEN ABEN ABNEN | AAEN | AANEN | 0000
CM2FLTR 0A92 — — — — — — — — — CFSEL<2:0> CFLTREN CFDIV<2:0> 0000
CM3CON 0A% | CON | COE | cpoL — — — CEvT | coutr | EvPOL<10> | — | CREF | — — | ccH<t0> 0000
CM3MSKSRC | 0A96 — — — — SELSRCC<3:0> SELSRCB<3:0> SELSRCA<3:0> 0000
CM3MSKCON | 0A98 | HLMS — OCEN OCNEN OBEN OBNEN OAEN OANEN NAGS PAGS | ACEN | ACNEN ABEN ABNEN | AAEN | AANEN | 0000
CM3FLTR 0A9A — — — — — — — — — CFSEL<2:0> CFLTREN CFDIV<2:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-54: DMAC REGISTER MAP

File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReA;IeI;ts
DMAOCON | 0B0O | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> — — MODE<1:0> 0000
DMAOREQ | 0B02 | FORCE — — — — — — — IRQSEL<7:0> 00FF
DMAOSTAL | 0B04 STA<15:0> 0000
DMAOSTAH | 0B06 — — — — — — — — | STA<23:16> 0000
DMAOSTBL | 0B08 STB<15:0> 0000
DMAOSTBH | OBOA — — — — — — — — | STB<23:16> 0000
DMAOPAD | 0BOC PAD<15:0> 0000
DMAOCNT | OBOE — — CNT<13:0> 0000
DMA1CON |[0B10| CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> | — — MODE<1:0> 0000
DMA1REQ |0B12| FORCE — — — — — — — IRQSEL<7:0> 00FF
DMA1STAL | 0B14 STA<15:0> 0000
DMA1STAH | 0B16 — — — — — — — — | STA<23:16> 0000
DMA1STBL | 0B18 STB<15:0> 0000
DMA1STBH | OB1A — — — — — — — — | STB<23:16> 0000
DMA1PAD |0B1C PAD<15:0> 0000
DMA1CNT |OB1E — — CNT<13:0> 0000
DMA2CON | 0B20 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> | — — MODE<1:0> 0000
DMA2REQ |0B22 | FORCE — — — — — — — IRQSEL<7:0> 00FF
DMA2STAL | 0B24 STA<15:0> 0000
DMA2STAH | 0B26 — — — — — — — — | STA<23:16> 0000
DMA2STBL | 0B28 STB<15:0> 0000
DMA2STBH | 0B2A — — — — — — — — | STB<23:16> 0000
DMA2PAD | 0B2C PAD<15:0> 0000
DMA2CNT | OB2E — — CNT<13:0> 0000
DMA2CON | 0B30 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> | — — MODE<1:0> 0000
DMA3REQ | 0B32 | FORCE — — — — — — — IRQSEL<7:0> 00FF
DMASSTAL | 0B34 STA<15:0> 0000
DMA3STAH [0B36 | — — — — — — — — ] STA<23:16> 0000
DMA3STBL | 0B38 STB<15:0> 0000
DMA3STBH |0B3A| — — — — — — — — ] STB<23:16> 0000
DMA3PAD | 0B3C PAD<15:0> 0000
DMA3CNT | OB3E — — CNT<13:0> 0000
DMA4CON | 0B40 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> | — — MODE<1:0> 0000
DMA4REQ | 0B42 | FORCE — — — — — — — IRQSEL<7:0> 00FF
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-54:

DMAC REGISTER MAP (CONTINUED)

File Name |Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’:tts
DMA4STAL | 0B44 STA<15:0> 0000
DMA4STAH | 0B46 — — — — — — — — | STA<23:16> 0000
DMA4STBL | 0B48 STB<15:0> 0000
DMA4STBH | 0B4A — — — — — — — — | STB<23:16> 0000
DMA4PAD | 0B4C PAD<15:0> 0000
DMA4CNT | OB4E — — CNT<13:0> 0000
DMA5CON | 0B50 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> | — — MODE<1:0> 0000
DMA5SREQ | 0B52 | FORCE — — — — — — — IRQSEL<7:0> 00FF
DMAS5STAL | 0B54 STA<15:0> 0000
DMA5STAH | 0B56 — — — — — — — — | STA<23:16> 0000
DMAS5STBL | 0B58 STB<15:0> 0000
DMA5STBH | 0B5A — — — — — — — — | STB<23:16> 0000
DMA5PAD | 0B5C PAD<15:0> 0000
DMA5CNT | 0B5E — — CNT<13:0> 0000
DMA6CON | 0B60 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> | — — MODE<1:0> 0000
DMABREQ | 0B62 | FORCE — — — — — — — IRQSEL<7:0> 00FF
DMAGSTAL | 0B64 STA<15:0> 0000
DMAGBSTAH | 0B66 — — — — — — — — | STA<23:16> 0000
DMAGSTBL | 0B68 STB<15:0> 0000
DMAGSTBH | 0B6A — — — — — — — — | STB<23:16> 0000
DMA6PAD | 0B6C PAD<15:0> 0000
DMAGBCNT | 0B6E — — CNT<13:0> 0000
DMA7CON | 0B70 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> | — — MODE<1:0> 0000
DMA7REQ | 0B72 | FORCE — — — — — — — IRQSEL<7:0> 00FF
DMA7STAL | 0B74 STA<15:0> 0000
DMA7STAH | 0B76 — — — — — — — — | STA<23:16> 0000
DMA7STBL | 0B78 STB<15:0> 0000
DMA7STBH | 0B7A — — — — — — — — | STB<23:16> 0000
DMA7PAD |0B7C PAD<15:0> 0000
DMA7CNT | OB7E — — CNT<13:0> 0000
DMASCON | 0B80 | CHEN SIZE DIR HALF NULLW — — — — — AMODE<1:0> | — — MODE<1:0> 0000
DMA8SREQ | 0B82 | FORCE — — — — — — — IRQSEL<7:0> 00FF
DMABSSTAL | 0B84 STA<15:0> 0000
DMABSTAH | 0B86 — — — — — — — — | STA<23:16> 0000
DMASSTBL | 0B88 STB<15:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

718/018(ND/dD)XXXdIPZIId PuUe +18/018/908(NIN/ON/AD)XXXJIEEDIdSP



-ouj ABojouyos | diyoosolN 21L02-600Z @

€11 obed-H59190/30a

TABLE 4-54: DMAC REGISTER MAP (CONTINUED)

FileName |Addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bito | Bit8 | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | Al
DMASSTBH [0BSA| — — — — — — — — STB<23:16> 0000
DMASPAD | 0B8C PAD<15:0> 0000
DMASCNT [0BSE| — — CNT<13:0> 0000
DMA9CON [0B90| CHEN | sizE DIR HALF | NuLLW | — — — — — AMODE<1:0> | — — MODE<1:0> | 0000
DMASREQ [0B92| FORCE | — — — — — — — IRQSEL<7:0> 00FF
DMAQSTAL | 0B94 STA<15:0> 0000
DMASSTAH [oBos | — | — [ — — — — — — | STA<23:16> 0000
DMAQSTBL | 0B98 STB<15:0> 0000
DMAOSTBH [oBoA| — | — [ — — — — — — | STB<23:16> 0000
DMAQPAD | 0B9C PAD<15:0> 0000
DMASCNT [0BOE| — — CNT<13:0> 0000
DMA10CON [0BAO| CHEN | sizE DR HALF | NULLW | — — — — — AMODE<1:0> | — — MODE<1:0> | 0000
DMA10REQ [0BA2| FORCE | — — — — — — — IRQSEL<7:0> 00FF
DMA10STAL | 0BA4 STA<15:0> 0000
DMAtOSTAH|0BAS | — | — [ — — — — — — | STA<23:16> 0000
DMA10STBL | 0BA8 STB<15:0> 0000
DMAt0STBH|0BAA| — | — [ — — — — — — | STB<23:16> 0000
DMA10PAD | 0BAC PAD<15:0> 0000
DMA10CNT [0BAE| — — CNT<13:0> 0000
DMA11CON [0BBO| CHEN | sizE DIR HALF | NULLW | — — — — — AMODE<1:0> | — — MODE<1:0> | 0000
DM11AREQ |0BB2| FORCE | — — — — — — — IRQSEL<7:0> 00FF
DMA11STAL | 0BB4 STA<15:0> 0000
DVMATISTAH|oBBS | — | — [ — — — — — — | STA<23:16> 0000
DMA11STBL | 0BB8 STB<15:0> 0000
pvAtisTBH|0BBA| — | — [ — — — — — — | STB<23:16> 0000
DMA11PAD | 0BBC PAD<15:0> 0000
DMAM1CNT [0BBE| — — CNT<13:0> 0000
DMA12CON [0BCO| CHEN | sizE DIR HALF | NULLW | — — — — — AMODE<1:0> | — — MODE<1:0> | 0000
DMA12REQ [0BC2| FORCE | — — — — — — — IRQSEL<7:0> 00FF
DMA12STAL | 0BC4 STA<15:0> 0000
DvMA12sTAH|0BCE| — | — [ — — — — — — | STA<23:16> 0000
DMA12STBL | 0BC8 STB<15:0> 0000
DMA12sTBH|0BCA| — | — [ — — — — — — | STB<23:16> 0000
DMA12PAD |0BCC PAD<15:0> 0000
DMA12CNT [oBCE| — | — | CNT<13:0> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

718/018(ND/dD)XXXdIPZIId PUe +1.8/018/908(NIN/ON/AD)XXXJIEEDIdSP



¥11 8bed-59190/80a

-ouj ABojouyos | diyoosolN 21L02-600Z @

TABLE 4-54:

DMAC REGISTER MAP (CONTINUED)

FileName |Addr.| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bito | Bit8 | Bit7 | Bite | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bito | Al
DMA13CON [0BDO| CHEN | sizE DIR HALF | NuLLW [ — — — — — AMODE<1:0> — — MODE<1:0> | 0000
DMA13REQ [0BD2| FORCE | — — — — — — — IRQSEL<7:0> 00FF
DMA13STAL | 0BD4 STA<15:0> 0000
DMA13STAH [0BD6 | — — — — — — =1 =] STA<23:16> 0000
DMA13STBL | 0BD8 STB<15:0> 0000
DMA13STBH|0BDA| — — — — — — =1 =] STB<23:16> 0000
DMA13PAD |0BDC PAD<15:0> 0000
DMA13CNT [0BDE| — — CNT<13:0> 0000
DMA14CON [0BEO| CHEN | sizE DIR HALF | NULLW | — — — — — AMODE<1:0> | — — MODE<1:0> | 0000
DMA14REQ |0BE2| FORCE | — — — — — — — IRQSEL<7:0> 00FF
DMA14STAL | 0BE4 STA<15:0> 0000
DMA14STAH | 0BE6 | — — — — — — =1 =] STA<23:16> 0000
DMA14STBL | 0BES STB<15:0> 0000
DMA14STBH|0BEA| — — — — — — =1 =] STB<23:16> 0000
DMA14PAD | 0BEC PAD<15:0> 0000
DMA14CNT [0BEE| — — CNT<13:0> 0000
DMAPWC [0BFO| —  |PWCOL14|PWCOL13| PWCOL12 [PWCOL11|PWCOL10|PWCOLS|PWCOLS | PWCOL7 | PWCOL6 | PWCOLS | PWCOL4 | PWCOL3 | PWCOL2 | PWCOL1 |PWCOLO| 0000
DMARQC [0BF2| —  |RQCOL14|RQCOL13| RQCOL12 |RQCOL11|RQCOL10|RQCOLI|RQCOLS | RQCOL? | RQCOL6 | RQCOL5 | RQCOL4 | RACOL3 | RQCOL2 [RQCOL1|RQCOLO| 0000
DMAPPS [0BF4| — | PPST14 | PPST13 | PPST12 | PPST11 | PPST10 | PPSTO | PPST8 | PPST7 | PPST6 | PPST5 | PPST4 | PPST3 | PPST2 | PPST1 | PPSTO | 0000
DMALCA [0BF6| — — — — — — — — — — — — LSTCH<3:0> 000F
DSADRL | 0BF8 DSADR<15:0> 0000
DSADRH |0BFA| — — — — — — =1 =] DSADR<23:16> 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-55: PORTA REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEVICES ONLY
Nzirlr?e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReA;I(Iets
TRISA O0E00 | TRISA15 | TRISA14 — — — TRISA10 | TRISA9 — TRISA7 | TRISA6 | TRISA5 | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAO | C6FF
PORTA 0EO02 RA15 RA14 — — — RA10 RA9 — RA7 RAB RA5 RA4 RA3 RA2 RA1 RAO XKXX
LATA OEO04 | LATA15 LATA14 — — — LATA10 LATA9 — LATA7 LATA6 LATA5 LATA4 LATA3 LATA2 LATA1 LATAO XKXX
ODCA OE06 | ODCA15 | ODCA14 — — — — — — — — ODCA5 | ODCA4 | ODCA3 | ODCA2 | ODCA1 | ODCAO | 0000
CNENA OE08 | CNIEA15 | CNIEA14 — — — CNIEA10 | CNIEA9 — CNIEA7 | CNIEA6 | CNIEA5 | CNIEA4 | CNIEA3 | CNIEA2 | CNIEA1 | CNIEAO | 0000
CNPUA OEOA | CNPUA15 | CNPUA14 — — — CNPUA10 | CNPUA9 — CNPUA7 | CNPUA6 | CNPUAS5 | CNPUA4 | CNPUA3 | CNPUA2 | CNPUA1 | CNPUAO | 0000
CNPDA | OEOC | CNPDA15 | CNPDA14 — — — CNPDA10 | CNPDA9 — CNPDA7 | CNPDA6 | CNPDA5 | CNPDA4 | CNPDA3 | CNPDA2 | CNPDA1 | CNPDAO | 0000
ANSELA | OEOE — — — — — ANSA10 | ANSA9 — ANSA7 | ANSA6 — — — — — — 06C0
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-56: PORTB REGISTER MAP
N';irI:e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rt:;ltlets
TRISB OE10 | TRISB15 | TRISB14 | TRISB13 | TRISB12 | TRISB11 | TRISB10 | TRISB9 | TRISB8 | TRISB7 | TRISB6 | TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO | FFFF
PORTB | OE12 RB15 RB14 RB13 RB12 RB11 RB10 RB9 RB8 RB7 RB6 RB5 RB4 RB3 RB2 RB1 RBO XKXXK
LATB OE14 | LATB15 LATB14 LATB13 LATB12 LATB11 LATB10 LATB9 LATB8 LATB7 LATB6 LATB5 LATB4 LATB3 LATB2 LATB1 LATBO | xxxx
ODCB OE16 — — — — — — — — — — — — — — — — 0000
CNENB | OE18 | CNIEB15 | CNIEB14 | CNIEB13 | CNIEB12 | CNIEB11 | CNIEB10 | CNIEB9 | CNIEB8 | CNIEB7 | CNIEB6 | CNIEB5 | CNIEB4 | CNIEB3 | CNIEB2 | CNIEB1 | CNIEBO | 0000
CNPUB | OE1A | CNPUB15 | CNPUB14 | CNPUB13 | CNPUB12 | CNPUB11 | CNPUB10 | CNPUB9 | CNPUB8 | CNPUB7 | CNPUB6 | CNPUB5 | CNPUB4 | CNPUB3 | CNPUB2 | CNPUB1 | CNPUBO | 0000
CNPDB | OE1C | CNPDB15 | CNPDB14 | CNPDB13 | CNPDB12 | CNPDB11 | CNPDB10 | CNPDB9 | CNPDB8 | CNPDB7 | CNPDB6 | CNPDB5 | CNPDB4 | CNPDB3 | CNPDB2 | CNPDB1 | CNPDBO | 0000
ANSELB [ OE1E | ANSB15 | ANSB14 | ANSB13 | ANSB12 | ANSB11 | ANSB10 | ANSB9 | ANSB8 | ANSB7 | ANSB6 | ANSB5 | ANSB4 | ANSB3 | ANSB2 | ANSB1 | ANSBO | FFFF
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-57: PORTC REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEVICES ONLY
N';irI:e Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Ré:lclets
TRISC 0E20 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — — — TRISC4 | TRISC3 | TRISC2 | TRISC1 — FOlE
PORTC | OE22 RC15 RC14 RC13 RC12 — — — — — — — RC4 RC3 RC2 RC1 — XXXX
LATC 0E24 | LATC15 LATC14 LATC13 LATC12 — — — — — — — LATC4 LATC3 LATC2 LATC1 — XXXX
oDCC 0E26 — — — — — — — — — — — — — — — — 0000
CNENC | OE28 | CNIEC15 | CNIEC14 | CNIEC13 | CNIEC12 — — — — — — — CNIEC4 | CNIEC3 | CNIEC2 | CNIEC1 — 0000
CNPUC | OE2A | CNPUC15 | CNPUC14 | CNPUC13 | CNPUC12 — — — — — — — CNPUC4 | CNPUC3 | CNPUC2 | CNPUC1 — 0000
CNPDC | OE2C | CNPDC15 | CNPDC14 | CNPDC13 | CNPDC12 — — — — — — — CNPDC4 | CNPDC3 | CNPDC2 | CNPDC1 — 0000
ANSELC | OE2E — ANSC14 | ANSC13 — — — — — — — — ANSC4 | ANSC3 | ANSC2 | ANSC1 — 601E
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

718/018(ND/dD)XXXdIPZIId PUe +1.8/018/908(NIN/ON/AD)XXXJIEEDIdSP



911 8bed-H59190/80a

-ouj ABojouyos | diyoosolN 21L02-600Z @

TABLE 4-58:

PORTC REGISTER MAP FOR dsPIC33EPXXX(GP/MC/MU)806 AND PIC24EPXXXGP806 DEVICES ONLY

N';irI:e Addr, | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 ReA;I(Iets
TRISC 0E20 | TRISC15 | TRISC14 | TRISC13 | TRISC12 — — — — — — — — — — — — F000
PORTC | OE22 RC15 RC14 RC13 RC12 — — — — — — — — — — — — XXXX
LATC 0E24 | LATC15 LATC14 LATC13 LATC12 — — — — — — — — — — — — XXXX
oDCC 0E26 — — — — — — — — — — — — — — — — 0000
CNENC | OE28 | CNIEC15 | CNIEC14 | CNIEC13 | CNIEC12 — — — — — — — — — — — — 0000
CNPUC | OE2A | CNPUC15 | CNPUC14 | CNPUC13 | CNPUC12 — — — — — — — — — — — — 0000
CNPDC | OE2C | CNPDC15 | CNPDC14 | CNPDC13 | CNPDC12 — — — — — — — — — — — — 0000
ANSELC | OE2E — ANSC14 | ANSC13 — — — — — — — — — — — — — 6000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-59: PORTD REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEVICES ONLY

N';irlr?e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Réléts
TRISD |0E30| TRISD15 | TRISD14 | TRISD13 | TRISD12 | TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO | FFFF
PORTD |0E32| RD15 RD14 RD13 RD12 RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX
LATD 0E34| LATD15 | LATD14 LATD13 | LATD12 LATD11 LATD10 | LATD9 | LATD8 | LATD7 | LATD6 | LATD5 | LATD4 | LATD3 LATD2 LATD1 LATDO | xxxx
ODCD |OE36| ODCD15 | ODCD14 | ODCD13 | ODCD12 | ODCD11 | ODCD10 | ODCD9 | ODCD8 — — ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO | 0000
CNEND |OE38| CNIED15 | CNIED14 | CNIED13 | CNIED12 | CNIED11 | CNIED10 | CNIEDY | CNIED8 | CNIED7 | CNIED6 | CNIED5 | CNIED4 | CNIED3 | CNIED2 | CNIED1 | CNIEDO | 0000
CNPUD |0E3A | CNPUD15 | CNPUD14 | CNPUD13 | CNPUD12 | CNPUD11 | CNPUD10 | CNPUD9 | CNPUD8 | CNPUD7 | CNPUD6 | CNPUD5 | CNPUD4 | CNPUD3 | CNPUD2 | CNPUD1 |CNPUDO| 0000
CNPDD |0E3C | CNPDD15 | CNPDD14 | CNPDD13 | CNPDD12 | CNPDD11 | CNPDD10 | CNPDD9 | CNPDD8 | CNPDD7 | CNPDD6 | CNPDD5 | CNPDD4 | CNPDD3 | CNPDD2 | CNPDD1 |CNPDDO| 0000
ANSELD | OE3E — — — — — — — — ANSD7 | ANSD6 — — — — — — 00CO
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-60: PORTD REGISTER MAP FOR dsPIC33EPXXX(GP/MC/MU)806 AND PIC24EPXXXGP806 DEVICES ONLY

N |Addr.| Bit1s | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bit9 | Bits | Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito | A
TRISD | OE30 — — — — TRISD11 | TRISD10 | TRISD9 | TRISD8 | TRISD7 | TRISD6 | TRISD5 | TRISD4 | TRISD3 | TRISD2 | TRISD1 | TRISDO | OFFF
PORTD | OE32 — — — — RD11 RD10 RD9 RD8 RD7 RD6 RD5 RD4 RD3 RD2 RD1 RDO XXXX
LATD 0E34 — — — — LATD11 LATD10 | LATD9 LATD8 | LATD7 | LATD6 | LATD5 | LATD4 | LATD3 | LATD2 LATD1 LATDO | xxxx
ODCD | OE36 — — — — ODCD11 | ODCD10 | ODCD9 | ODCD8 — — ODCD5 | ODCD4 | ODCD3 | ODCD2 | ODCD1 | ODCDO | 0000
CNEND | OE38 — — — — CNIED11 | CNIED10 | CNIED9 | CNIED8 | CNIED7 | CNIED6 | CNIED5 | CNIED4 | CNIED3 | CNIED2 | CNIED1 | CNIEDO | 0000
CNPUD | OE3A — — — — CNPUD11 | CNPUD10 | CNPUD9 | CNPUD8 | CNPUD7 | CNPUD6 | CNPUD5 | CNPUD4 | CNPUD3 | CNPUD2 | CNPUD1 | CNPUDO | 0000
CNPDD |0OE3C — — — — CNPDD11 | CNPDD10 | CNPDD9 | CNPDD8 | CNPDD7 | CNPDD6 | CNPDD5 | CNPDD4 | CNPDD3 | CNPDD2 | CNPDD1 | CNPDDO | 0000
ANSELD | OE3E — — — — — — — — ANSD7 | ANSD6 — — — — — — 00CO
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-61: PORTE REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEVICES ONLY
N';irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re'::ts
TRISE 0E40 — — — — — — TRISE9 | TRISE8 | TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1 | TRISEO | 03FF
PORTE | OE42 — — — — — — RE9 RE8 RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO XXXX
LATE 0E44 — — — — — — LATE9 LATES LATE7 LATEG LATES LATE4 LATE3 LATE2 LATE1 LATEO | xxxx
ODCE 0E46 — — — — — — — — — — — — — — — — 0000
CNENE | OE48 — — — — — — CNIEE9 | CNIEE8 | CNIEE7 | CNIEE6 | CNIEE5 | CNIEE4 | CNIEE3 | CNIEE2 | CNIEE1 | CNIEEO | 0000
CNPUE | OE4A — — — — — — CNPUE9 | CNPUES8 | CNPUE7 | CNPUE6 | CNPUES5 | CNPUE4 | CNPUE3 | CNPUE2 | CNPUE1 | CNPUEO | 0000
CNPDE | OE4C — — — — — — CNPDE9 | CNPDES8 | CNPDE7 | CNPDE6 | CNPDES5 | CNPDE4 | CNPDE3 | CNPDE2 | CNPDE1 | CNPDEO | 0000
ANSELE | OE4E — — — — — — ANSE9 | ANSE8 | ANSE7 | ANSE6 | ANSE5 | ANSE4 | ANSE3 | ANSE2 | ANSE1 | ANSEO | O03FF
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-62: PORTE REGISTER MAP FOR dsPIC33EPXXX(GP/MC/MU)806 AND PIC24EPXXXGP806 DEVICES ONLY
Nl;irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:;Itlets
TRISE 0E40 — — — — — — — — TRISE7 | TRISE6 | TRISE5 | TRISE4 | TRISE3 | TRISE2 | TRISE1 | TRISEO | 00FF
PORTE | OE42 — — — — — — — — RE7 RE6 RE5 RE4 RE3 RE2 RE1 REO XXXX
LATE 0E44 — — — — — — — — LATE7 LATE6 LATE5S LATE4 LATE3 LATE2 LATE1 LATEO | xxxx
ODCE 0E46 — — — — — — — — — — — — — — — — 0000
CNENE | OE48 — — — — — — — — CNIEE7 | CNIEE6 | CNIEE5 | CNIEE4 | CNIEE3 | CNIEE2 | CNIEE1 | CNIEEO | 0000
CNPUE | OE4A — — — — — — — — CNPUE7 | CNPUE6 | CNPUE5 | CNPUE4 | CNPUE3 | CNPUE2 | CNPUE1 | CNPUEO | 0000
CNPDE | OE4C — — — — — — — — CNPDE7 | CNPDE6 | CNPDE5 | CNPDE4 | CNPDE3 | CNPDE2 | CNPDE1 | CNPDEO | 0000
ANSELE | OE4E — — — — — — — — ANSE7 | ANSE6 | ANSE5 | ANSE4 | ANSE3 | ANSE2 | ANSE1 | ANSEO | 00FF
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-63: PORTF REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEVICES ONLY
Ne |Adar.| Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bito | Bit8 | Bit7 | Bite | Bit5 | Bita | Bit3 | Bit2 | Bit1 | Bito | Al
TRISF 0E50 — — TRISF13 | TRISF12 — — — TRISF8 — — TRISF5 | TRISF4 | TRISF3 | TRISF2 | TRISF1 | TRISFO | 313F
PORTF | OE52 — — RF13 RF12 — — — RF8 — — RF5 RF4 RF3 RF2 RF1 RFO XXXX
LATF 0E54 — — LATF13 LATF12 — — — LATF8 — — LATF5 LATF4 LATF3 LATF2 LATF1 LATFO | xxxx
ODCF 0E56 — — ODCF13 | ODCF12 — — — ODCF8 — — ODCF5 | ODCF4 | ODCF3 | ODCF2 | ODCF1 | ODCFO | 0000
CNENF | OE58 — — CNIEF13 | CNIEF12 — — — CNIEF8 — — CNIEF5 | CNIEF4 | CNIEF3 | CNIEF2 | CNIEF1 | CNIEFO | 0000
CNPUF | OE5A — — CNPUF13 | CNPUF12 — — — CNPUF8 — — CNPUF5 | CNPUF4 | CNPUF3 | CNPUF2 [ CNPUF1 | CNPUFO | 0000
CNPDF | OE5C — — CNPDF13 | CNPDF12 — — — CNPDF8 — — CNPDF5 | CNPDF4 | CNPDF3 | CNPDF2 | CNPDF1 | CNPDFO | 0000
ANSELF | OE5E — — — — — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-64: PORTF REGISTER MAP FOR dsPIC33EPXXX(GP/MC)806 AND PIC24EPXXXGP806 DEVICES ONLY
N';irl::e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 RezI(Iets
TRISF 0E50 — — — — — — — — — TRISG6 | TRISF5 | TRISF4 | TRISF3 | TRISF2 | TRISF1 | TRISFO 003B
PORTF 0E52 — — — — — — — — — RG6 RF5 RF4 RF3 RF2 RF1 RFO XXXX
LATF 0E54 — — — — — — — — — LATG6 LATF5 LATF4 LATF3 LATF2 LATF1 LATFO XXXX
ODCF 0E56 — — — — — — — — — ODCF6 | ODCF5 | ODCF4 | ODCF3 | ODCF2 | ODCF1 | ODCFO 0000
CNENF | OE58 — — — — — — — — — CNIEG6 | CNIEF5 | CNIEF4 | CNIEF3 | CNIEF2 | CNIEF1 | CNIEFO | 0000
CNPUF | OE5A — — — — — — — — — CNPUG6 | CNPUF5 | CNPUF4 | CNPUF3 | CNPUF2 | CNPUF1 | CNPUFO | 0000
CNPDF | OE5C — — — — — — — — — CNPDG6 | CNPDF5 | CNPDF4 | CNPDF3 | CNPDF2 | CNPDF1 | CNPDFO | 0000
ANSELF | OE5E — — — — — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-65: PORTF REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY
NI:::e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reﬁtts
TRISF 0E50 — — — — — — — — — — TRISF5 | TRISF4 | TRISF3 — TRISF1 | TRISFO 003B
PORTF 0E52 — — — — — — — — — — RF5 RF4 RF3 — RF1 RFO XXXX
LATF 0E54 — — — — — — — — — — LATF5 LATF4 LATF3 — LATF1 LATFO XXXX
ODCF 0E56 — — — — — — — — — — ODCF5 | ODCF4 | ODCF3 — ODCF1 | ODCFO 0000
CNENF | OE58 — — — — — — — — — — CNIEF5 | CNIEF4 | CNIEF3 — CNIEF1 | CNIEFO | 0000
CNPUF | OE5A — — — — — — — — — — CNPUF5 | CNPUF4 | CNPUF3 — CNPUF1 | CNPUFO | 0000
CNPDF | OE5C — — — — — — — — — — CNPDF5 | CNPDF4 | CNPDF3 — CNPDF1 | CNPDFO | 0000
ANSELF | OE5E — — — — — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-66: PORTG REGISTER MAP FOR dsPIC33EPXXXMU810/814 AND PIC24EPXXXGU810/814 DEVICES ONLY
N';irl\(‘:e Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Relzltlets
TRISG OE60 | TRISG15 | TRISG14 | TRISG13 | TRISG12 — — TRISGY9 | TRISG8 | TRISG7 | TRISG6 — — — — TRISG1 | TRISGO | F3C3
PORTG |0E62 | RG15 RG14 RG13 RG12 — — RG9 RG8 RG7 RG6 — — RG3( rRG2M RG1 RGO XXXX
LATG OE64 | LATG15 LATG14 LATG13 LATG12 — — LATG9 LATG8 LATG7 LATG6 — — — — LATG1 LATGO XXKX
ODCG 0E66 | ODCG15 | ODCG14 | ODCG13 | ODCG12 — — — — — — — — — — ODCG1 | ODCGO | 0000
CNENG | OE68 | CNIEG15 | CNIEG14 | CNIEG13 | CNIEG12 | — — CNIEGY | CNIEG8 | CNIEG7 | CNIEG6 | — — | cNIEG3™ | CNIEG2(" | CNIEG1T | CNIEGO | 0000
CNPUG | OEBA | CNPUG15 | CNPUG14 | CNPUG13 | CNPUG12 — — CNPUG9 [ CNPUGS8 | CNPUG7 | CNPUG6 — — — — CNPUG1 | CNPUGO | 0000
CNPDG | OE6C | CNPDG15 | CNPDG14 | CNPDG13 | CNPDG12 — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — — — CNPDG1 | CNPDGO | 0000
ANSELG | OE6E — — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 03C0
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: [fRG2 and RG3 are used as general purpose inputs, the VUsB3v3 pin must be connected to VDD.
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TABLE 4-67:

PORTG REGISTER MAP FOR dsPIC33EPXXX(GP/MC)806 AND PIC24EPXXXGP806 DEVICES ONLY

N';irlr?e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit11 | Bit10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’:tts
TRISG 0E60 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — TRISG3 TRISG2 — — 03C0
PORTG | OE62 — — — — — — RG9 RG8 RG7 RG6 — — RG3M RG2(" — — xxxx
LATG 0E64 — — — — — — LATG9 LATG8 LATG7 LATG6 — — LATG3 LATG2 — — XXXX
ODCG 0E66 — — — — — — — — — — — — ODCG3 ODCG2 — — 0000
CNENG | OE68 — — — — — — | CNIEGY | CNIEGS | CNIEG7 | CNIEG6 | — — |cNIEG3! [eNIEG2(M | — — 0000
CNPUG | OE6A — — — — — — CNPUG9 | CNPUGS8 | CNPUG7 | CNPUG6 — — CNPUG3 | CNPUG2 — — 0000
CNPDG | OE6C — — — — — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — CNPDG3 | CNPDG2 — — 0000
ANSELG | OE6E — — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 03C0
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: If RG2 and RG3 are used as general purpose inputs, the VusB3v3 pin must be connected to VDD.
TABLE 4-68: PORTG REGISTER MAP FOR dsPIC33EPXXXMU806 DEVICES ONLY

N';irI:e Addr.| Bit15 Bit 14 Bit 13 Bit 12 Bit11 | Bit10 Bit9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Re’:tts
TRISG 0E60 — — — — — — TRISGY | TRISG8 | TRISG7 | TRISG6 — — — — — — 03C0
PORTG | OE62 — — — — — — RG9 RG8 RG7 RG6 — — RG3M rRG2(" — — xxxxX
LATG 0E64 — — — — — — LATG9 LATG8 LATG7 LATG6 — — — — — — XXXX
ODCG 0E66 — — — — — — — — — — — — — — — — 0000
CNENG | OE68 — — — — — — | CNIEGY | CNIEGS | CNIEG7 | CNIEG6 | — — |cNiEG3! [eNIEG2(M | — — 0000
CNPUG | OE6A — — — — — — CNPUG9 | CNPUGS8 | CNPUG7 | CNPUG6 — — — — — — 0000
CNPDG | OE6C — — — — — — CNPDG9 | CNPDG8 | CNPDG7 | CNPDG6 — — — — — — 0000
ANSELG | OE6E — — — — — — ANSG9 | ANSG8 | ANSG7 | ANSG6 — — — — — — 03C0
Legend: x =unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

Note 1: If RG2 and RG3 are used as general purpose inputs, the VusB3v3 pin must be connected to VDD.
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TABLE 4-69: PORTH REGISTER MAP FOR dsPIC33EPXXXMU814 AND PIC24EPXXXGU814 DEVICES ONLY
N';i::e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Rezltlets
TRISH | OE70 | TRISH15 | TRISH14 | TRISH13 | TRISH12 | TRISH11 | TRISH10 | TRISH9 | TRISH8 | TRISH7 | TRISH6 | TRISH5 | TRISH4 | TRISH3 | TRISH2 | TRISH1 | TRISHO | FFFF
PORTH | OE72 RH15 RH14 RH13 RH12 RH11 RH10 RH9 RH8 RH7 RH6 RH5 RH4 RH3 RH2 RH1 RHO XKXX
LATH OE74 | LATH15 | LATH14 LATH13 LATH12 | LATH11 LATH10 LATH9 | LATH8 | LATH7 | LATH6 | LATH5 | LATH4 | LATH3 LATH2 LATH1 LATHO | =xxxx
ODCH 0E76 | ODCH15 | ODCH14 | ODCH13 | ODCH12 | ODCH11 | ODCH10 | ODCH9 | ODCH8 | ODCH7 | ODCH6 | ODCH5 | ODCH4 | ODCH3 | ODCH2 | ODCH1 | ODCHO | 0000
CNENH | OE78 | CNIEH15 | CNIEH14 | CNIEH13 | CNIEH12 | CNIEH11 | CNIEH10 | CNIEH9 | CNIEH8 | CNIEH7 | CNIEH6 | CNIEH5 | CNIEH4 | CNIEH3 | CNIEH2 | CNIEH1 | CNIEHO | 0000
CNPUH | OE7A | CNPUH15 | CNPUH14 | CNPUH13 | CNPUH12 | CNPUH11 | CNPUH10 | CNPUH9 | CNPUH8 | CNPUH7 | CNPUH6 | CNPUH5 | CNPUH4 | CNPUH3 | CNPUH2 | CNPUH1 | CNPUHO | 0000
CNPDH | OE7C | CNPDH15 | CNPDH14 | CNPDH13 | CNPDH12 | CNPDH11 | CNPDH10 | CNPDH9 | CNPDH8 | CNPDH7 | CNPDH6 | CNPDH5 | CNPDH4 | CNPDH3 | CNPDH2 | CNPDH1 | CNPDHO | 0000
ANSELH | OE7E — — — — — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
TABLE 4-70: PORTJ REGISTER MAP FOR dsPIC33EPXXXMU814 AND PIC24EPXXXGU814 DEVICES ONLY
N';irI:e Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:;Itlets
TRISJ O0E80 | TRISJ15 | TRISJ14 | TRISJ13 | TRISJ12 | TRISJ11 | TRISJ10 | TRISJ9 | TRISJ8 | TRISJ7 | TRISI6 | TRISJ5 | TRISJ4 | TRISI3 | TRISJ2 | TRISJ1 | TRISJO | FFFF
PORTJ | OE82 RJ15 RJ14 RJ13 RJ12 RJ12 RJ10 RJ9 RJ8 RJ7 RJ6 RJ5 RJ4 RJ3 RJ2 RJ1 RJO XXXX
LATJ O0E84 | LATJ15 LATJ14 LATJ13 LATJ12 LATJ11 LATJ10 LATJ9 LATJ8 LATJ7 LATJ6 LATJ5 LATJ4 LATJ3 LATJ2 LATJ1 LATJO XKXX
ODCJ OE86 | ODCJ15 | ODCJ14 | ODCJ13 | ODCJ12 | ODCJ11 | ODCJ10 | ODCJ9 | ODCJ8 | ODCJ7 | ODCJ6 | ODCJ5 | ODCJ4 | ODCJ3 | ODCJ2 | ODCJ1 | ODCJO | 0000
CNENJ | OE88 | CNIEJ15 | CNIEJ14 | CNIEJ13 | CNIEJ12 | CNIEJ11 | CNIEJ10 | CNIEJ9 | CNIEJ8 | CNIEJ7 | CNIEJ6 | CNIEJ5 | CNIEJ4 | CNIEJ3 | CNIEJ2 | CNIEJ1 | CNIEJO | 0000
CNPUJ | OE8A | CNPUJ15 | CNPUJ14 | CNPUJ13 | CNPUJ12 | CNPUJ11 | CNPUJ10 | CNPUJ9 | CNPUJ8 | CNPUJ7 | CNPUJ6 | CNPUJ5 | CNPUJ4 | CNPUJ3 | CNPUJ2 | CNPUJ1 | CNPUJO | 0000
CNPDJ | OE8C | CNPDJ15 | CNPDJ14 | CNPDJ13 | CNPDJ12 | CNPDJ11 | CNPDJ10 | CNPDJ9 | CNPDJ8 | CNPDJ7 | CNPDJ6 | CNPDJ5 | CNPDJ4 | CNPDJ3 | CNPDJ2 | CNPDJ1 | CNPDJO | 0000
ANSELJ | OESE — — — — — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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TABLE 4-71: PORTK REGISTER MAP FOR dsPIC33EPXXXMU814 AND PIC24EPXXXGU814 DEVICES ONLY
File Addr. Bit 15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit9 Bit 8 Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 All
Name Resets

TRISK 0E90 | TRISK15 | TRISK14 | TRISK13 | TRISK12 | TRISK11 — — — — — — — — — TRISK1 | TRISKO | F803
PORTK | 0E92 RK15 RK14 RK13 RK12 RK11 — — — — — — — — — RK1 RKO XXXX
LATK 0E94 | LATK15 LATK14 LATK13 LATK12 LATK11 — — — — — — — — — LATK1 LATKO XXXX
ODCK OE96 | ODCK15 | ODCK14 | ODCK13 | ODCK12 | ODCK11 — — — — — — — — — ODCK1 | ODCKO | 0000
CNENK | OE98 | CNIEK15 | CNIEK14 | CNIEK13 | CNIEK12 | CNIEK11 — — — — — — — — — CNIEK1 | CNIEKO | 0000
CNPUK | OE9A | CNPUK15 | CNPUK14 | CNPUK13 | CNPUK12 | CNPUK11 — — — — — — — — — CNPUK1 | CNPUKO | 0000
CNPDK | OE9C | CNPDK15 | CNPDK14 | CNPDK13 | CNPDK12 | CNPDK11 — — — — — — — — — CNPDK1 | CNPDKO | 0000
ANSELK | OE9E — — — — — — — — — — — — — — — — 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.

TABLE 4-72: PAD CONFIGURATION REGISTER MAP
File Name | Addr. | Bit15 Bit 14 Bit 13 Bit 12 Bit 11 Bit 10 Bit 9 Bit 8 Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 R:;I:ets
PADCFG1 | OEFE — — — — — — — — — — — — — — RTSECSEL | PMPTTL | 0000
Legend: x = unknown value on Reset, — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
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441 PAGED MEMORY SCHEME

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 architecture extends
the available data space through a paging scheme,
which allows the available data space to be accessed
using MOV instructions in a linear fashion for pre- and
post-modified Effective Addresses (EA). The upper half
of Base Data Space address is used in conjunction with
the Data Space Page registers, the 10-Bit Read Page
register (DSRPAG) or the 9-Bit Write Page register
(DSWPAG), to form an Extended Data Space (EDS)
address or Program Space Visibility (PSV) address.
The Data Space Page registers are located in the SFR
space.

EXAMPLE 4-1:

Construction of the EDS address is shown in Figure 4-1.
When DSRPAG<9> = 0 and the base address bit,
EA<15> =1, DSRPAG<8:0> is concatenated onto
EA<14:0> to form the 24-bit EDS read address.
Similarly, when the base address bit, EA<15>=1,
DSWPAG<8:0> is concatenated onto EA<14:0> to form
the 24-bit EDS write address.

EXTENDED DATA SPACE (EDS) READ ADDRESS GENERATION

. Byte
16-Bit DS EA Select
EA<15> = 0 ' ' '
= No EDS A 0 EA
(DSRPAG = Don't Care) | e coess | 0 | !
| ,|A<15> | |
Generate | j N |
PSV Address | Q ) EA |
|
| | | | |
| o )
I | | |
|
| ;|
9 Bits 15 Bits
Y +/
24-Bit EDS EA Byte
Select

Note: DS read access when DSRPAG = 0x000 will force an address error trap.

DS70616G-page 122
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EXAMPLE 4-2:

EXTENDED DATA SPACE (EDS) WRITE ADDRESS GENERATION

EA<15>=0
(DSWPAG = Don’t Care)

Generate
PSV Address

No EDS Access

=

Byte
16-Bit DS EA Seleut
|
[ o] EA

|
EA<1£;3>

DSWPAG<8:0> |

»!
9 Bits 15 Bits
24-Bit EDS EA Byte
Select

Note: DS read access when DSRPAG = 0x000 will force an address error trap.

The paged memory scheme provides access to
multiple 32-Kbyte windows in the EDS and PSV
memory. The Data Space Page registers DSxPAG, in
combination with the upper half of data space address
can provide up to 16 Mbytes of additional address
space in the EDS and 12 Mbytes (DSRPAG only) of
PSV address space. The paged data memory space is
shown in Example 4-3.

The Program Space (PS) can be accessed with
DSRPAG of 0x200 or greater. Only reads from PS are
supported using the DSRPAG. Writes to PS are not
supported, so DSWPAG is dedicated to DS, including
EDS, only. The data space and EDS can be read from
and written to using DSRPAG and DSWPAG,
respectively.

© 2009-2012 Microchip Technology Inc.
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EXAMPLE 4-3:

PAGED DATA MEMORY SPACE

Local Data Space

DS_Addr<15:0>

0x0000

SFR Registers
O0xOFFF
0x1000

Up to 28 Kbytes

RAM
Ox7FFF
0x8000
32 Kbytes
EDS Window

OxFFFF

/

/
/
/
/
/
/

EDS

(DSRPAG<9:0>/DSWPAG<8:0>)
DS_Addr<14:0>

0x0000

Ox7FFF

0x0000,
/
/

/
Ox7FFF
/

/
/
/

0X0000

Ox7FFF
0x0000

Ox7FFF

0x0000

Ox7FFF
0x0000

. OXTFFF

A
A\

\
0x0000
\

\
\

OX7FFF

Page 0
Reserved
(Will produce an
address error trap)

EDS Page 0x001
(DSRPAG = 0x001)
(DSWPAG = 0x001)

EDS Page 0x1FF
(DSRPAG = 0x1FF)
(DSWPAG = 0x1FF)

EDS Page 0x200
(DSRPAG = 0x200)
No Writes Allowed

EDS Page Ox2FF
(DSRPAG = 0x2FF)
No Writes Allowed

EDS Page 0x300
(DSRPAG = 0x300)
No Writes Allowed

EDS Page 0x3FF
(DSRPAG = 0x3FF)
No Writes Allowed

re

7

N

-
Za

.
|
|
|
|
|
|
|
|
|
|
|
|
|
-

4
|
|
|
|
|
|
|
|
|
|
|
|
|
|

PSV
Program
Memory -
e
(Isw) ~
7
. -

-
-

PSV
Program
Memory
(MSB)

-
-
-
-

Program Space

(Instruction and Data)

Program Memory
(Isw — <15:0>)

0x00_0000

Ox7F_FFFF

Program Memory
(MSB —<23:16>)

0x00_0000

Ox7F_FFFF

s

DS_Addr<15:0>
0x0000

OXFFFF

0x0000

OXFFFF

Table Address Space
(TBLPAG<7:0>)

(TBLPAG = 0x00)
Isw using
TBLRDL/TBLWTL
MSB using
TBLRDH/TBLWTH

(TBLPAG = 0x7F)
Isw using
TBLRDL/TBLWTL
MSB using
TBLRDH/TBLWTH
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Allocating different Page registers for read and write
access allows the architecture to support data
movement between different pages in data memory.
This is accomplished by setting the DSRPAG register
value to the page from which you want to read and
configuring the DSWPAG register to the page to which
it needs to be written. Data can also be moved from
different PSV to EDS pages, by configuring the
DSRPAG and DSWPAG registers to address PSV and
EDS space, respectively. The data can be moved
between pages by a single instruction.

When an EDS or PSV page overflow or underflow
occurs, EA<15> is cleared as a result of the register
indirect EA calculation. An overflow or underflow of the
EA in the EDS or PSV pages can occur at the page
boundaries when:

» The initial address, prior to modification,
addresses an EDS or PSV page.

» The EA calculation uses Pre- or Post-Modified
Register Indirect Addressing. However, this does
not include Register Offset Addressing.

In general, when an overflow is detected, the DSxPAG
register is incremented and the EA<15> bit is set to
keep the base address within the EDS or PSV window.
When an underflow is detected, the DSxPAG register is
decremented and the EA<15> bit is set to keep the
base address within the EDS or PSV window. This
creates a linear EDS and PSV address space, but only
when using Register Indirect Addressing modes.

Exceptions to the operation described above arise
when entering and exiting the boundaries of Page 0,
EDS and PSV spaces. Table 4-73 lists the effects of
overflow and underflow scenarios at different
boundaries.

In the following cases, when overflow or underflow
occurs, the EA<15> bit is set and the DSxPAG is not
modified; therefore, the EA will wrap to the beginning of
the current page:

» Register Indirect with Register Offset Addressing

* Modulo Addressing

« Bit-Reversed Addressing

TABLE 4-73: OVERFLOW AND UNDERFLOW SCENARIOS AT PAGE 0, EDS and

PSV SPACE BOUNDARIES(234)

Before After
gﬁ"’ Operation DSxPAG DS Page DSxPAG DS Page
EA<15>| Description EA<15>| Description
O, DSRPAG = 0x1FF 1 EDS: Last page |DSRPAG = 0x1FF 0 See Note 1
Read
0, DSRPAG = 0x2FF 1 PSV: Last Isw DSRPAG = 0x300 1 PSV: First MSB
Read [ +Jg’r‘m ] page page
o, (Wn++] DSRPAG = 0x3FF 1 PSV: Last MSB |DSRPAG = 0x3FF 0 See Note 1
Read page
o, DSWPAG = 0x1FF 1 EDS: Last page |DSWPAG = Ox1FF 0 See Note 1
Write
U, DSRPAG = 0x001 1 EDS page DSRPAG = 0x001 0 See Note 1
Read
u, [‘;V:“] DSRPAG = 0x200 1 |PSV:Firstlsw | DSRPAG = 0x200 0 |See Note 1
Read (-] page
U, DSRPAG = 0x300 1 PSV: First MSB |DSRPAG = 0x2FF 1 PSV: Last Isw
Read page page

Legend: O = Overflow, U = Underflow, R = Read, W = Write

Note 1: Register Indirect Addressing now addresses a location in the Base Data Space (0x0000-0x8000).
2: An EDS access with DSxPAG = 0x000 will generate an address error trap.
3:  Only reads from PS are supported using DSRPAG. An attempt to write to PS using DSWPAG will generate

an address error trap.

4: Pseudo-Linear Addressing is not supported for large offsets.
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442 EXTENDED X DATA SPACE

The lower half of the base address space range, between
0x0000 and Ox7FFF, is always accessible regardless of
the contents of the Data Space Page registers. It is
indirectly addressable through the register indirect
instructions. It can be regarded as being located in the
default EDS Page 0 (i.e., EDS address range of
0x000000 to OxO07FFF with the base address bit,
EA<15> = 0, for this address range). However, Page 0
cannot be accessed through the upper 32 Kbytes
(0x8000 to OXFFFF) of Base Data Space, in combination
with DSRPAG = O0x00 or DSWPAG = 0x00.
Consequently, DSRPAG and DSWPAG are initialized to
0x001 at Reset.

Note 1: DSxPAG should not be used to access
Page 0. An EDS access with DSxPAG
set to 0x000 will generate an address
error trap.

2: Clearing DSxPAG in software has no

The remaining pages including both EDS and PSV
pages are only accessible using the DSRPAG or
DSWPAG registers in combination with the upper
32 Kbytes, 0x8000 to OxFFFF, of the base address,
where base address bit, EA<15> = 1.

For example, when DSRPAG = 0x01 or
DSWPAG = 0x01, accesses to the upper 32 Kbytes,
0x8000 to OxFFFF, of the data space will map to the
EDS address range of 0x008000 to OxOOFFFF.
When DSRPAG = 0x02 or DSWPAG = 0x02,
accesses to the upper 32 Kbytes of the data space
will map to the EDS address range of 0x010000 to
0x017FFF and so on, as shown in the EDS memory
map in Figure 4-7.

For more information of the PSV page access using
Data Space Page registers refer to Section 4.5
“Program Space Visibility from Data Space” in
Section 4. “Program Memory” (DS70613) of the
“dsPIC33E/PIC24E Family Reference Manual’.

effect.
FIGURE 4-7: EDS MEMORY MAP
EA<15:0>
0x0000
SFR/DS (PAGE 0)
Conventional
DS Address 0x8000 0x008000
DS Page 1
OxFFFF
0x010000
Page 2
\ 0x018000
Page 3
T T
\ | | DSRPAG<9> =0
\ | | EDS EA Address (24 bits)
| | (DSRPAG<8:0>, EA<14:0>)
| | (DSWPAG<8:0>, EA<14:0>)
\ 0xFE8000
Page 1FD
\ 0xFF0000
Page 1FE
0xFF8000
Page 1FF
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443 EDS ARBITRATION AND BUS

MASTER PRIORITY

EDS accesses from bus masters in the system are
arbitrated.

The arbiter for data memory (including EDS) arbitrates
between the CPU, the DMA, the USB module and the
ICD module. In the event of coincidental access to a
bus by the bus masters, the arbiter determines which
bus master access has the highest priority. The other
bus masters are suspended and processed after the
access of the bus by the bus master with the highest
priority.

By default, the CPU is Bus Master 0 (MO) with the
highest priority and the ICD is Bus Master 4 (M4) with
the lowest priority. The remaining bus masters (USB
and DMA Controllers) are allocated to M2 and M3,

respectively (M1 is reserved and cannot be used). The
user application may raise or lower the priority of the
masters to be above that of the CPU by setting the
appropriate bits in the EDS Bus Master Priority Control
(MSTRPR) register. All bus masters with raised
priorities will maintain the same priority relationship
relative to each other (i.e., M1 being highest and M3
being lowest, with M2 in between). Also, all the bus
masters with priorities below that of the CPU maintain
the same priority relationship relative to each other.
The priority schemes for bus masters with different
MSTRPR values are tabulated in Table 4-74.

This bus master priority control allows the user
application to manipulate the real-time response of the
system, either statically during initialization, or
dynamically in response to real-time events.

TABLE 4-74: EDS BUS ARBITER PRIORITY
MSTRPR<15:0> Bit Setting("
Priority
0x0000 0x0008 0x0020 0x0028
MO (highest) CPU USB DMA USB
M1 Reserved CPU CPU DMA
M2 UsSB Reserved Reserved CPU
M3 DMA DMA UsB Reserved
M4 (lowest) ICD ICD ICD ICD
Note 1: All other values of MSTRPR<15:0> are reserved.
FIGURE 4-8: EDS ARBITER ARCHITECTURE
DPSRAM DMA usB ICD CPU Reserved
MSTRPR<15:O>‘;\
A A ¢ ¢ A
} Y Y Y
MO M1 M2 M3 M4
EDS Arbiter
—
SRAM
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444 SOFTWARE STACK

The W15 register serves as a dedicated software Stack
Pointer (SP) and is automatically modified by exception
processing, subroutine calls and returns; however,
W15 can be referenced by any instruction in the same
manner as all other W registers. This simplifies
reading, writing and manipulating of the Stack Pointer
(for example, creating stack frames).

Note: To protect against misaligned stack
accesses, W15<0> is fixed to ‘0’ by the
hardware.

W15 is initialized to 0x1000 during all Resets. This
address ensures that the SP points to valid RAM in
all  dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices and permits
stack availability for non-maskable trap exceptions.
These can occur before the SP is initialized by the user
software. You can reprogram the SP during
initialization to any location within data space.

The Stack Pointer always points to the first available
free word and fills the software stack working from
lower toward higher addresses. Figure 4-9 illustrates
how it pre-decrements for a stack pop (read) and
post-increments for a stack push (writes).

When the PC is pushed onto the stack, PC<15:0> is
pushed onto the first available stack word, then
PC<22:16> is pushed into the second available stack
location. For a PC push during any CALL instruction,
the MSB of the PC is zero-extended before the push,
as shown in Figure 4-9. During exception processing,
the MSB of the PC is concatenated with the lower 8 bits
of the CPU STATUS Register, SR. This allows the
contents of SRL to be preserved automatically during
interrupt processing.

Note 1: For main system Stack Pointer (W15)
coherency, W15 is never subject to
(EDS) paging and is therefore,
restricted to the address range of
0x0000 to OxFFFF. The same applies to
W14 when used as a Stack Frame
Pointer (SFA = 1).

2: As the stack can be placed in and
across X, Y and DMA RAM spaces,
care must be exercised regarding its
use, particularly with regard to local
automatic variables in a C development
environment.

FIGURE 4-9: CALL STACK FRAME

0x0000 15 0
CALL SUBR

PC<15:1> & W15 (before CALL)
b1000000000" | PC<22:16>
<Free Word>

-« W15 (after CALL)

Stack Grows Toward
Higher Address

-
-

4.5 Instruction Addressing Modes

The addressing modes, shown in Table 4-75, form the
basis of the addressing modes optimized to support the
specific features of individual instructions. The
addressing modes provided in the MAC class of
instructions differ from those in the other instruction
types.

4.5.1 FILE REGISTER INSTRUCTIONS

Most file register instructions use a 13-bit address field
(f) to directly address data present in the first
8192 bytes of data memory (Near Data Space). Most
file register instructions employ a working register, WO,
which is denoted as WREG in these instructions. The
destination is typically either the same file register or
WREG (with the exception of the MUL instruction),
which writes the result to a register or register pair. The
MOV instruction allows additional flexibility and can
access the entire data space.

452 MCU INSTRUCTIONS
The three-operand MCU instructions are of the form:
Operand 3 = Operand 1 <function> Operand 2

where Operand 1 is always a working register (that is,
the addressing mode can only be Register Direct),
which is referred to as Wb. Operand 2 can be a W reg-
ister, fetched from data memory, or a 5-bit literal. The
result location can be either a W register or a data
memory location. The following addressing modes are
supported by MCU instructions:

» Register Direct

* Register Indirect

» Register Indirect Post-Modified
» Register Indirect Pre-Modified
« 5-bit or 10-bit Literal

Note: Not all instructions support all of the
addressing modes given above. Individ-
ual instructions can support different
subsets of these addressing modes.
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TABLE 4-75: FUNDAMENTAL ADDRESSING MODES SUPPORTED

Addressing Mode

Description

File Register Direct

The address of the file register is specified explicitly.

Register Direct

The contents of a register are accessed directly.

Register Indirect

The contents of Wn forms the Effective Address (EA).

Register Indirect Post-Modified

The contents of Wn forms the EA. Wn is post-modified (incremented
or decremented) by a constant value.

Register Indirect Pre-Modified
to form the EA.

Whn is pre-modified (incremented or decremented) by a signed constant value

(Register Indexed)

Register Indirect with Register Offset | The sum of Wn and Wb forms the EA.

Register Indirect with Literal Offset The sum of Wn and a literal forms the EA.

453 MOVE AND ACCUMULATOR
INSTRUCTIONS

Move instructions (dsPIC33EPXXXMU806/810/814
and PIC24EPXXXGU810/814) and the DSP accumula-
tor class of instructions (dsPIC33EPXXXMU806/810/
814 only) provide a greater degree of addressing
flexibility than other instructions. In addition to the
addressing modes supported by most MCU
instructions, move and accumulator instructions also
support Register Indirect with Register Offset
Addressing mode, also referred to as Register Indexed
mode.

Note:  For the MOV instructions, the addressing
mode specified in the instruction can differ
for the source and destination EA.
However, the 4-bit Wb (Register Offset)
field is shared by both source and
destination (but typically only used by
one).

454 MAC INSTRUCTIONS
(dsPIC33EPXXXMU806/810/814
DEVICES ONLY)

The dual source operand DSP instructions (CLR, ED,
EDAC, MAC, MPY, MPY . N, MOVSAC and MSC), also referred
to as MAC instructions, use a simplified set of addressing
modes to allow the user application to effectively
manipulate the Data Pointers through register indirect
tables.

The two-source operand prefetch registers must be
members of the set {W8, W9, W10, W11}. For data
reads, W8 and W9 are always directed to the X RAGU,
and W10 and W11 are always directed to the Y AGU.
The Effective Addresses generated (before and after
modification) must, therefore, be valid addresses within
X data space for W8 and W9 and Y data space for W10
and W11.

In summary, the following addressing modes are
supported by move and accumulator instructions:

* Register Direct

* Register Indirect

» Register Indirect Post-modified

* Register Indirect Pre-modified

» Register Indirect with Register Offset (Indexed)

» Register Indirect with Literal Offset

» 8-Bit Literal

* 16-Bit Literal

Note: Register Indirect with Register Offset
Addressing mode is available only for W9
(in X space) and W11 (in Y space).

Note: Not all instructions support all the
addressing modes given above. Individual
instructions may support different subsets
of these addressing modes.

In summary, the following addressing modes are
supported by the MAC class of instructions:

* Register Indirect

» Register Indirect Post-Modified by 2

» Register Indirect Post-Modified by 4

» Register Indirect Post-Modified by 6

» Register Indirect with Register Offset (Indexed)

455 OTHER INSTRUCTIONS

Besides the addressing modes outlined previously, some
instructions use literal constants of various sizes. For
example, BRA (branch) instructions use 16-bit signed
literals to specify the branch destination directly, whereas
the DISTI instruction uses a 14-bit unsigned literal field. In
some instructions, such as ULNK, the source of an
operand or result is implied by the opcode itself. Certain
operations, such as NOP, do not have any operands.
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4.6 Modulo Addressing

(dsPIC33EPXXXMU806/810/814
Devices Only)

Modulo Addressing mode is a method of providing an
automated means to support circular data buffers using
hardware. The objective is to remove the need for
software to perform data address boundary checks
when executing tightly looped code, as is typical in
many DSP algorithms.

Modulo Addressing can operate in either data or
Program Space (since the Data Pointer mechanism is
essentially the same for both). One circular buffer can be
supported in each of the X (which also provides the point-
ers into Program Space) and Y data spaces. Modulo
Addressing can operate on any W Register Pointer. How-
ever, it is not advisable to use W14 or W15 for Modulo
Addressing since these two registers are used as the
Stack Frame Pointer and Stack Pointer, respectively.

In general, any particular circular buffer can be config-
ured to operate in only one direction as there are
certain restrictions on the buffer start address (for incre-
menting buffers), or end address (for decrementing
buffers), based upon the direction of the buffer.

The only exception to the usage restrictions is for
buffers that have a power-of-two length. As these
buffers satisfy the start and end address criteria, they
can operate in a bidirectional mode (that is, address
boundary checks are performed on both the lower and
upper address boundaries).

4.6.1 START AND END ADDRESS

The Modulo Addressing scheme requires that a
starting and ending address be specified and loaded
into the 16-bit Modulo Buffer Address registers:
XMODSRT, XMODEND, YMODSRT and YMODEND
(see Table 4-1).

Note: Y space Modulo Addressing EA calcula-
tions assume word-sized data (LSb of

every EA is always clear).

The length of a circular buffer is not directly specified. It
is determined by the difference between the
corresponding start and end addresses. The maximum
possible length of the circular buffer is 32K words
(64 Kbytes).

46.2 W ADDRESS REGISTER

SELECTION

The Modulo and Bit-Reversed Addressing Control
register, MODCON<15:0>, contains enable flags as well
as a W register field to specify the W Address registers.
The XWM and YWM fields select the registers that
operate with Modulo Addressing:

e fXWM=1111, X RAGU and X WAGU Modulo
Addressing is disabled.

« IfYWM=1111, Y AGU Modulo Addressing is
disabled.

The X Address Space Pointer W register (XWM), to
which Modulo Addressing is to be applied, is stored in
MODCON<3:0> (see Table 4-1). Modulo Addressing is
enabled for X data space when XWM is set to any value
other than ‘1111’ and the XMODEN bit is set at
MODCON<15>.

The Y Address Space Pointer W register (YWM) to
which Modulo Addressing is to be applied is stored in
MODCON<7:4>. Modulo Addressing is enabled for Y
data space when YWM is set to any value other than
‘1111’ and the YMODEN bit is set at MODCON<14>.

FIGURE 4-10: MODULO ADDRESSING OPERATION EXAMPLE
Byte MOV #0x1100, WO
Address MOV W0, XMODSRT ;set modulo start address

0X1100 MOV #OX1163, WO
MOV W0, MODEND ;set modulo end address
MOV #0x8001, WO
MOV WO, MODCON ;enable W1, X AGU for modulo
MOV #0x0000, WO ;WO holds buffer fill value
MOV #0x1110, Wl ;point W1 to buffer

0x1163
DO AGAIN, #0x31 ;£i11 the 50 buffer locations
MOV WO, [Wl++] ;fill the next location
AGAIN: INC WO, WO ;increment the fill value

Start Addr = 0x1100
End Addr = 0x1163
Length = 0x0032 words
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4.6.3 MODULO ADDRESSING
APPLICABILITY

Modulo Addressing can be applied to the Effective
Address (EA) calculation associated with any W
register. Address boundaries check for addresses
equal to:

* The upper boundary addresses for incrementing
buffers

* The lower boundary addresses for decrementing
buffers

It is important to realize that the address boundaries
check for addresses less than or greater than the upper
(for incrementing buffers) and lower (for decrementing
buffers) boundary addresses (not just equal to).
Address changes can, therefore, jump beyond
boundaries and still be adjusted correctly.

Note:  The modulo corrected Effective Address
is written back to the register only when
Pre-Modify or Post-Modify Addressing
mode is used to compute the Effective
Address. When an address offset (such
as [W7 + W2]) is used, Modulo
Addressing correction is performed but
the contents of the register remain

If the length of a bit-reversed buffer is M = 2N bytes,
the last ‘N’ bits of the data buffer start address must
be zeros.

XB<14:0> is the Bit-Reversed Address modifier, or
‘pivot point,” which is typically a constant. In the case of
an FFT computation, its value is equal to half of the FFT
data buffer size.

Note:  All bit-reversed EA calculations assume
word-sized data (LSb of every EA is
always clear). The XB value is scaled
accordingly to generate compatible (byte)
addresses.

When enabled, Bit-Reversed Addressing is executed
only for Register Indirect with Pre-Increment or Post-
Increment Addressing and word-sized data writes. It
does not function for any other addressing mode or for
byte-sized data and normal addresses are generated
instead. When Bit-Reversed Addressing is active, the
W Address Pointer is always added to the address
modifier (XB) and the offset associated with the
Register Indirect Addressing mode is ignored. In
addition, as word-sized data is a requirement, the LSb
of the EA is ignored (and always clear).

unchanged.

4.7 Bit-Reversed Addressing
(dsPIC33EPXXXMU806/810/814
Devices Only)

Bit-Reversed Addressing mode is intended to simplify
data reordering for radix-2 FFT algorithms. It is
supported by the X AGU for data writes only.

The modifier, which can be a constant value or register
contents, is regarded as having its bit order reversed.
The address source and destination are kept in normal
order. Thus, the only operand requiring reversal is the
modifier.

471 BIT-REVERSED ADDRESSING
IMPLEMENTATION

Bit-Reversed Addressing mode is enabled in any of
these situations:

* BWNMXx bits (W register selection) in the MODCON
register are any value other than ‘1111’ (the stack
cannot be accessed using Bit-Reversed
Addressing)

« The BREN bit is set in the XBREV register

» The addressing mode used is Register Indirect
with Pre-Increment or Post-Increment

Note: Modulo Addressing and Bit-Reversed
Addressing can be enabled simultaneously
using the same W register, but Bit-
Reversed Addressing operation will always
take precedence for data writes when
enabled.

If Bit-Reversed Addressing has already been enabled
by setting the BREN (XBREV<15>) bit, a write to the
XBREV register should not be immediately followed by
an indirect read operation using the W register that has
been designated as the Bit-Reversed Pointer.

© 2009-2012 Microchip Technology Inc.

DS70616G-page 131



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

FIGURE 4-11:

BIT-REVERSED ADDRESS EXAMPLE

Sequential Address

b15|b14{b13| b12|b11

b10

b9

b8

b7 | b6

b5

b4

b3 |b2| b1| O

L

|

Bit Locations Swapped Left-to-Right
Y Around Center of Binary Value

b15/b14({b13| b12|b11

b10

b9

b8

b7 | b6

b5

b1

b2| b3 |b4| 0

Pivot Point

Bit-Reversed Address

XB = 0x0008 for a 16-Word Bit-Reversed Buffer

TABLE 4-76: BIT-REVERSED ADDRESS SEQUENCE (16-ENTRY)

Normal Address

Bit-Reversed Address

A3 A2 A1 A0 Decimal A3 A2 A1 A0 Decimal
0 0 0 0 0 0 0 0 0 0
0 0 0 1 1 1 0 0 0 8
0 0 1 0 2 0 1 0 0 4
0 0 1 1 3 1 1 0 0 12
0 1 0 0 4 0 0 1 0 2
0 1 0 1 5 1 0 1 0 10
0 1 1 0 6 0 1 1 0 6
0 1 1 1 7 1 1 1 0 14
1 0 0 0 8 0 0 0 1 1
1 0 0 1 9 1 0 0 1 9
1 0 1 0 10 0 1 0 1 5
1 0 1 1 1" 1 1 0 1 13
1 1 0 0 12 0 0 1 1 3
1 1 0 1 13 1 0 1 1 1"
1 1 1 0 14 0 1 1 1 7
1 1 1 1 15 1 1 1 1 15
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4.8 Interfacing Program and Data

Memory Spaces

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 architecture uses a
24-bit wide Program Space and a 16-bit wide data
space. The architecture is also a modified Harvard
scheme, meaning that data can also be present in the
Program Space. To use this data successfully, it must
be accessed in a way that preserves the alignment of
information in both spaces.

Aside from normal execution, the
dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 architecture provides
two methods by which Program Space can be
accessed during operation:

» Using table instructions to access individual bytes
or words anywhere in the Program Space

* Remapping a portion of the Program Space into
the data space (Program Space Visibility)

Table instructions allow an application to read or write
to small areas of the program memory. This capability
makes the method ideal for accessing data tables that
need to be updated periodically. It also allows access
to all bytes of the program word. The remapping
method allows an application to access a large block of
data on a read-only basis, which is ideal for look-ups
from a large table of static data. The application can
only access the least significant word of the program
word.

TABLE 4-77: PROGRAM SPACE ADDRESS CONSTRUCTION
Access Program Space Address
Access Type
Space <23> <22:16> | <15> <14:1> <0>
Instruction Access User 0 PC<22:1> 0
(Code Execution) 0xx XXXX XXXX XXXX xxxx xxx0
TBLRD/TBLWT User TBLPAG<7:0> \ Data EA<15:0>
(Byte/WOrd Read/Write) 0xXX XXXX XXXX XXXX XXXX XXXX
Configuration TBLPAG<7:0> ‘ Data EA<15:0>
I1XXX XXXX XXXX XXXX XXXX XXXX

|
|
User/Configuration Space Select

Note 1:
alignment of data in the program and data spaces.

configuration memory space.

FIGURE 4-12: DATA ACCESS FROM PROGRAM SPACE ADDRESS GENERATION
Program Counter(!) [ 0 Program Counter 0
|
. 23 Bits |
I [
| '
| | EA 1/0
Table Operations(?) 1/0 TBLPAG |
L 8 Bits T 16 Bits Pl
I~ L
| 24 Bits !
|

!

Byte Select

The Least Significant bit (LSb) of Program Space addresses is always fixed as ‘0’ to maintain word

2: Table operations are not required to be word-aligned. Table read operations are permitted in the
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4.8.1 DATA ACCESS FROM PROGRAM
MEMORY USING TABLE
INSTRUCTIONS

The TBLRDL and TBLWTL instructions offer a direct
method of reading or writing the lower word of any
address within the Program Space without going
through data space. The TBLRDH and TBLWTH
instructions are the only method to read or write the
upper 8 bits of a Program Space word as data.

The PC is incremented by two for each successive
24-bit program word. This allows program memory
addresses to directly map to data space addresses.
Program memory can thus be regarded as two 16-bit
wide word address spaces, residing side by side, each
with the same address range. TBLRDL and TBLWTL
access the space that contains the least significant
data word. TBLRDH and TBLWTH access the space that
contains the upper data byte.

Two table instructions are provided to move byte or
word-sized (16-bit) data to and from Program Space.
Both function as either byte or word operations.

* TBLRDL (Table Read Low):

- In Word mode, this instruction maps the
lower word of the Program Space
location (P<15:0>) to a data address

- In Byte mode, either the upper or lower byte
of the lower program word is mapped to the
lower byte of a data address. The upper byte
is selected when Byte Select is ‘1’; the lower
byte is selected when itis ‘0.

* TBLRDH (Table Read High):

- In Word mode, this instruction maps the entire
upper word of a program address (P<23:16>)
to a data address. The ‘phantom’ byte
(D<15:8>), is always ‘0.

- In Byte mode, this instruction maps the upper
or lower byte of the program word to D<7:0>
of the data address, in the TBLRDL instruc-
tion. The data is always ‘0’ when the upper
‘phantom’ byte is selected (Byte Select = 1).

In a similar fashion, two table instructions, TBLWTH
and TBLWTL, are used to write individual bytes or
words to a Program Space address. The details of
their operation are explained in Section 5.0 “Flash
Program Memory”.

For all table operations, the area of program memory
space to be accessed is determined by the Table Page
register (TBLPAG). TBLPAG covers the entire program
memory space of the device, including user application
and configuration spaces. When TBLPAG<7> = 0, the
table page is located in the user memory space. When

(D<15:0>). TBLPAG<7> = 1, the page is located in configuration
space.
FIGURE 4-13: ACCESSING PROGRAM MEMORY WITH TABLE INSTRUCTIONS
Program Space
TBLPAG
02
23 5 0 0x000000 ~ 23 16 8 0
00000000
0X020000 00000000
> X > 00000000
OXOSOOOO} A 00000000
‘Phantom’ Byte
—

P N DN

0x800000

TBLRDH.B (Wn<0> = 0)

TBLRDL.B (Wn<0>= 1}———
TBLRDL.B (Wn<0> = 0}

TBLRDL.W

The address for the table operation is determined by the data EA
within the page defined by the TBLPAG register.

Only read operations are shown; write operations are also valid in
the user memory area.
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5.0 FLASH PROGRAM MEMORY

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this data
sheet, refer to Section 5. “Flash Pro-
gramming” (DS70609) of the “dsPIC33E/
PIC24E Family Reference Manual”, which
is available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices contain
internal Flash program memory for storing and
executing application code. The memory is readable,
writable and erasable during normal operation over the
entire VDD range.

Flash memory can be programmed in two ways:

* In-Circuit Serial Programming™ (ICSP™)
programming capability
* Run-Time Self-Programming (RTSP)

ICSP allows a dsPIC33EPXXX(GP/MC/MU)806/810/
814 and PIC24EPXXX(GP/GU)810/814 device to be
serially programmed while in the end application circuit.
This is done with two lines for programming clock and
programming data (one of the alternate programming

pin pairs: PGECx/PGEDXx), and three other lines for
power (VDD), ground (Vss) and Master Clear (MCLR).
This allows customers to manufacture boards with
unprogrammed devices and then program the device
just before shipping the product. This also allows the
most recent firmware or a custom firmware to be
programmed.

RTSP is accomplished using TBLRD (table read) and
TBLWT (table write) instructions. With RTSP, the user
application can write program memory data either in
blocks or ‘rows’ of 128 instructions (384 bytes) at a time
or a single program memory word, and erase program
memory in blocks or ‘pages’ of 1024 instructions
(3072 bytes) at a time.

51 Table Instructions and Flash

Programming

Regardless of the method used, all programming of
Flash memory is done with the table read and table
write instructions. These allow direct read and write
access to the program memory space from the data
memory while the device is in normal operating mode.
The 24-bit target address in the program memory is
formed using bits<7:0> of the TBLPAG register and the
Effective Address (EA) from a W register, specified in
the table instruction, as shown in Figure 5-1.

The TBLRDL and the TBLWTL instructions are used to
read or write to bits<15:0> of program memory.
TBLRDL and TBLWTL can access program memory in
both Word and Byte modes.

The TBLRDH and TBLWTH instructions are used to read
or write to bits<23:16> of program memory. TBLRDH
and TBLWTH can also access program memory in Word
or Byte mode.

FIGURE 5-1: ADDRESSING FOR TABLE REGISTERS
b 24 Bits L
Usi VT N
sing
Program Counter [ o] Program Counter [o]
[ ! [
| | ||
| | |
[ | |1
[ | Working Reg EA | |
Using [
Table Instruction i/o TBLPAG Reg — |
| | 8Bits - 16 Bits |
4 |4}
User/Confi ti | | !
ser/Configuration Byte
Space Select | 24-Bit EA | Select
[ Lo
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5.2 RTSP Operation

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 Flash program memory
array is organized into rows of 128 instructions or
384 bytes. RTSP allows the user application to erase a
page of memory, which consists of eight rows
(1024 instructions) at a time, and to program one row
or one word at a time. Table 32-12 lists typical erase and
programming times. The 8-row erase pages and single
row write rows are edge-aligned from the beginning of
program memory, on boundaries of 3072 bytes and
384 bytes, respectively.

The program memory implements holding buffers,
which are located in the write latch area, that can con-
tain 128 instructions of programming data. Prior to the
actual programming operation, the write data must be
loaded into the buffers sequentially. The instruction
words loaded must always be from a group of
64 boundary.

The basic sequence for RTSP programming is to set up
a Table Pointer, then do a series of TBLWT instructions
to load the buffers. Programming is performed by
setting the control bits in the NVMCON register. A total
of 128 TBLWTL and TBLWTH instructions are required
to load the instructions.

All of the table write operations are single-word writes
(two instruction cycles) because only the buffers are
written. A programming cycle is required for program-
ming each row. For more information on erasing and
programming Flash memory, refer to Section 5.
“Flash Programming” (DS70609) in the “dsPIC33E/
PIC24E Family Reference Manual”.

5.3 Programming Operations

A complete programming sequence is necessary for
programming or erasing the internal Flash in RTSP
mode. The processor stalls (waits) until the
programming operation is finished.

The programming time depends on the FRC accuracy
(see Table 32-19) and the value of the FRC Oscillator
Tuning register (see Register 9-4). Use the following
formula to calculate the minimum and maximum values
for the Row Write Time, Page Erase Time and Word
Write Cycle Time parameters (see Table 32-12).

EQUATION 5-1: PROGRAMMING TIME

T
7.37 MHz x (FRC Accuracy)% x (FRC Tuning)%

For example, if the device is operating at +125°C, the
FRC accuracy will be £5%. If the TUN<5:0> bits (see
Register 9-4) are set to ‘b111111, the minimum row
write time is equal to Equation 5-2.

EQUATION 5-2: MINIMUM ROW WRITE
TIME

_ 11064 Cycles B
TRW - 7.37 MHz x (1 + 005) % (1 — 000375)— 1.435ms

The maximum row write time is equal to Equation 5-3.

EQUATION 5-3: MAXIMUM ROW WRITE
TIME
T, 11064 Cycles —1.586ms

W =737 MHz % (1 - 0.05) x (1 - 0.00375)

Setting the WR bit (NVMCON<15>) starts the
operation and the WR bit is automatically cleared
when the operation is finished.
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54 Flash Program Memory
Resources

Many useful resources related to Flash program
memory are provided on the main product page of the
Microchip web site for the devices listed in this data
sheet. This product page, which can be accessed using
this link, contains the latest updates and additional
information.

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

5.4.1 KEY RESOURCES

» Section 5. “Flash Programming” (DS70609) in
the “dsPIC33E/PIC24E Family Reference
Manual”

» Code Samples

+ Application Notes
» Software Libraries
* Webinars

» All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

* Development Tools

5.5 Control Registers

Four SFRs are used to read and write the program
Flash memory: NVMCON, NVMKEY, NVMADRU and
NVMADR.

The NVMCON register (Register 5-1) controls which
blocks are to be erased, which memory type is to be
programmed and the start of the programming cycle.

NVMKEY (Register 5-4) is a write-only register that is
used for write protection. To start a programming or
erase sequence, the user application must
consecutively write 0x55 and OxAA to the NVMKEY
register.

There are two NVM Address registers: NVMADRU and
NVMADR. These two registers, when concatenated,
form the 24-bit Effective Address (EA) of the selected
row or word for programming operations, or the
selected page for erase operations.

The NVMADRU register is used to hold the upper 8 bits

of the EA, while the NVMADR register is used to hold
the lower 16 bits of the EA.
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REGISTER 5-1:

NVMCON: NON-VOLATILE MEMORY (NVM) CONTROL REGISTER

R/SO-0" R/W-0(" R/wW-0(1 R/W-0 u-0 u-0 u-0 u-0
WR WREN WRERR [NvMsDL®|  — [ — — —
bit 15 bit 8
u-0 u-0 u-0 u-0 R/W-0(1) R/wW-0(" R/wW-0( R/wW-0(M
— — — — NVMOP<3:0>(3:4)
bit 7 bit O
Legend: SO = Settable Only bit

R = Readable bit

W = Writable bit

U = Unimplemented bit, read as ‘0’

-n = Value at POR

‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15

bit 14

bit 13

bit 12

bit 11-4
bit 3-0

Note 1:

»

WR: Write Control bit(")

1 = Initiates a Flash memory program or erase operation; the operation is self-timed and the bit is
cleared by hardware once operation is complete

0 = Program or erase operation is complete and inactive

WREN: Write Enable bit()

1 = Enables Flash program/erase operations

0 = Inhibits Flash program/erase operations

WRERR: Write Sequence Error Flag bit(")

1 = Animproper program or erase sequence attempt or termination has occurred (bit is set automatically
on any set attempt of the WR bit)

0 = The program or erase operation completed normally

NVMSIDL: NVM Stop-in-Idle Control bit2)

1 = Flash voltage regulator goes into Stand-by mode during Idle mode

0 = Flash voltage regulator is active during Idle mode

Unimplemented: Read as ‘0’

NVMOP<3:0>: NVM Operation Select bits(!34)

1111 = Reserved

1110 = Reserved

1101 = Bulk erase primary program Flash memory

1100 = Reserved

1011 = Reserved

1010 = Bulk erase auxiliary program Flash memory

0011 = Memory page erase operation

0010 = Memory row program operation

0001 = Memory word program operation(s)

0000 = Program a single Configuration register byte

These bits can only be reset on a POR.

If this bit is set, upon exiting Idle mode, there is a delay (TVREG) before Flash memory becomes
operational.

All other combinations of NVMOP<3:0> are unimplemented.
Execution of the PWRSAV instruction is ignored while any of the NVM operations are in progress.
Two adjacent words are programmed during execution of this operation.
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REGISTER 5-2: NVMADRU: NONVOLATILE MEMORY UPPER ADDRESS REGISTER
U-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
NVMADRU<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-8 Unimplemented: Read as ‘0’
bit 7-0 NVMADRU<7:0>: Nonvolatile Memory Upper Write Address bits
Selects the upper 8 bits of the location to program or erase in program Flash memory. This register
may be read or written by the user application.
REGISTER 5-3: NVMADR: NONVOLATILE MEMORY ADDRESS REGISTER
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
NVMADR<15:8>
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
NVMADR<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-0 NVMADR<15:0>: Nonvolatile Memory Write Address bits
Selects the lower 16 bits of the location to program or erase in program Flash memory. This register
may be read or written by the user application.
REGISTER 5-4: NVMKEY: NONVOLATILE MEMORY KEY REGISTER
u-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
W-0 W-0 W-0 W-0 W-0 W-0 W-0 W-0
NVMKEY<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15-8
bit 7-0

Unimplemented: Read as ‘0’
NVMKEY<7:0>: Key Register (write-only) bits
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NOTES:
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6.0 RESETS

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 8. “Reset”
(DS70602) of the “dsPIC33E/PIC24E
Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

FIGURE 6-1:

The Reset module combines all Reset sources and
controls the device Master Reset Signal, SYSRST. The
following is a list of device Reset sources:

* POR: Power-on Reset
* BOR: Brown-out Reset
* MCLR: Master Clear Pin Reset
*+ SWR: RESET Instruction
* WDTO: Watchdog Timer Reset
» CM: Configuration Mismatch Reset
* TRAPR: Trap Conflict Reset
* |[OPUWR: lllegal Condition Device Reset
- lllegal Opcode Reset
- Uninitialized W Register Reset
- Security Reset

A simplified block diagram of the Reset module is
shown in Figure 6-1.

Any active source of Reset will make the SYSRST sig-
nal active. On system Reset, some of the registers
associated with the CPU and peripherals are forced to
a known Reset state and some are unaffected.

Note:  Refer to the specific peripheral section or
Section 4.0 “Memory Organization” of

this manual for register Reset states.

RESET SYSTEM BLOCK DIAGRAM

RESET Instruction

@ {}c Glitch Filter

CLR

<

WDT

Module .
Sleep or Idle G

BOR
Internal
Regulator

VDD
VoD Rise | _POR

SYSRST

Detect

Trap Conflict

lllegal Opcode

Uninitialized W Register

Security Reset

Configuration Mismatch
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6.1 Resets Resources

Many useful resources related to Resets are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310

6.1.1 KEY RESOURCES

* Section 8. “Reset” (DS70602) in the “dsPIC33E/
PIC24E Family Reference Manual”

* Code Samples

* Application Notes

» Software Libraries

» Webinars

* All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

» Development Tools

6.2 RCON Control Register

All types of device Resets set a corresponding status
bit in the RCON register to indicate the type of Reset
(see Register 6-1).

A POR clears all the bits, except for the POR and BOR
bits (RCON<1:0>), that are set. The user application
can set or clear any bit at any time during code
execution. The RCON bits only serve as status bits.
Setting a particular Reset status bit in software does
not cause a device Reset to occur.

The RCON register also has other bits associated with
the Watchdog Timer and device power-saving states.
The function of these bits is discussed in other sections
of this manual.

Note: The status bits in the RCON register
should be cleared after they are read so
that the next RCON register value after a

device Reset is meaningful.
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REGISTER 6-1:  RCON: RESET CONTROL REGISTER(")
R/W-0 R/W-0 uU-0 uU-0 R/W-0 U-0 R/W-0 R/W-0
TRAPR IOPUWR — — VREGSF — CM VREGS
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1
EXTR SWR SWDTEN®@ |  wDTO SLEEP IDLE BOR POR
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 TRAPR: Trap Reset Flag bit
1 = A Trap Conflict Reset has occurred
0 = A Trap Conflict Reset has not occurred
bit 14 IOPUWR: lllegal Opcode or Uninitialized W Access Reset Flag bit
1 = An illegal opcode detection, an illegal address mode or uninitialized W register used as an
Address Pointer caused a Reset
0 = An illegal opcode or uninitialized W Reset has not occurred
bit 13-12 Unimplemented: Read as ‘0’
bit 11 VREGSF: Flash Voltage Regulator Standby During Sleep bit
1 = Flash voltage regulator is active during Sleep
0 = Flash voltage regulator goes into Standby mode during Sleep
bit 10 Unimplemented: Read as ‘0’
bit 9 CM: Configuration Mismatch Flag bit
1 = A Configuration Mismatch Reset has occurred.
0 = A Configuration Mismatch Reset has NOT occurred
bit 8 VREGS: Voltage Regulator Standby During Sleep bit
1 = Voltage regulator is active during Sleep
0 = Voltage regulator goes into Standby mode during Sleep
bit 7 EXTR: External Reset (MCLR) Pin bit
1 = A Master Clear (pin) Reset has occurred
0 = A Master Clear (pin) Reset has not occurred
bit 6 SWR: Software Reset (Instruction) Flag bit
1 = ARESET instruction has been executed
0 = A RESET instruction has not been executed
bit 5 SWDTEN: Software Enable/Disable of WDT bit(?)
1 =WDT is enabled
0 = WDT is disabled
bit 4 WDTO: Watchdog Timer Time-out Flag bit
1 = WDT time-out has occurred
0 = WDT time-out has not occurred
Note 1: All of the Reset status bits can be set or cleared in software. Setting one of these bits in software does not
cause a device Reset.
2: |If the FWDTEN Configuration bit is ‘1’ (unprogrammed), the WDT is always enabled, regardless of the

SWDTEN bit setting.
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REGISTER 6-1: RCON: RESET CONTROL REGISTER(") (CONTINUED)

bit 3 SLEEP: Wake-up from Sleep Flag bit

1 = Device has been in Sleep mode
0 = Device has not been in Sleep mode

bit 2 IDLE: Wake-up from Idle Flag bit

1 = Device was in Idle mode
0 = Device was not in Idle mode

bit 1 BOR: Brown-out Reset Flag bit

1 = A Brown-out Reset has occurred

0 = A Brown-out Reset has not occurred
bit 0 POR: Power-on Reset Flag bit

1 = A Power-on Reset has occurred
0 = A Power-on Reset has not occurred

Note 1: All of the Reset status bits can be set or cleared in software. Setting one of these bits in software does not
cause a device Reset.

2: |f the FWDTEN Configuration bit is ‘1’ (unprogrammed), the WDT is always enabled, regardless of the
SWDTEN bit setting.
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7.0 INTERRUPT CONTROLLER

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 6. “Inter-
rupts” (DS70600) of the “dsPIC33E/
PIC24E Family Reference Manual’,
which is available from the Microchip web
site (www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 interrupt controller
reduces the numerous peripheral interrupt request
signals to a single interrupt request signal to
the dsPIC33EPXXX(GP/MC/MU)806/810/814  and
PIC24EPXXX(GP/GU)810/814 CPU.

The interrupt controller has the following features:

» Up to eight processor exceptions and software
traps

» Eight user-selectable priority levels

* Interrupt Vector Table (IVT) with a unique vector
for each interrupt or exception source

 Fixed priority within a specified user priority level
* Fixed interrupt entry and return latencies

71 Interrupt Vector Table

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 Interrupt Vector Table
(IVT), shown in Figure 7-1, resides in the General
Segment of program memory, starting at location,
0x000004, and is used when executing code from the
General Segment. The IVT contains seven non-
maskable trap vectors and up to 114 sources of
interrupt. In general, each interrupt source has its own
vector. Each interrupt vector contains a 24-bit wide
address. The value programmed into each interrupt
vector location is the starting address of the associated
Interrupt Service Routine (ISR).

Interrupt vectors are prioritized in terms of their natural
priority. This priority is linked to their position in the
vector table. Lower addresses generally have a higher
natural priority. For example, the interrupt associated
with vector 0 takes priority over interrupts at any other
vector address.

Note: Any unimplemented or unused vector
locations in the IVT should be
programmed with the address of a default
interrupt handler routine that contains a

RESET instruction.

7.2 Auxiliary Interrupt Vector

When code is being executed in the Auxiliary Segment,
a special single interrupt vector, located at address,
Ox7FFFFA, is used for all interrupt sources and traps.
Once vectored to this single routine, the
VECNUM<7:0> bits (INTTREG<7:0>, Register 7-7)
can be examined to determine the source of the
interrupt or trap so that it can be properly processed.

7.3 Reset Sequence

A device Reset is not a true exception because the
interrupt controller is not involved in the Reset process.
The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices clear their
registers in response to a Reset, which forces the PC
to zero. The digital signal controller then begins
program execution at location, 0x000000. A GOTO
instruction at the Reset address can redirect program
execution to the appropriate start-up routine.

Note: Reset locations are also located in the
Auxiliary Segment at the addresses
O0x7FFFFC and Ox7FFFFE. The Reset
Target Vector Select bit, RSTPRI
(FICD<2>) controls whether the primary
(General Segment) or Auxiliary Segment
Reset location is used.
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FIGURE 7-1: dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814
INTERRUPT VECTOR TABLE
A Reset — GoTO Instruction(!) 0x000000
Reset — GoTo Address(!) 0x000002
> Oscillator Fail Trap Vector 0x000004
:E Address Error Trap Vector 0x000006
DE Generic Hard Trap Vector 0x000008
% Stack Error Trap Vector 0x00000A
© Math Error Trap Vector 0x00000C
g DMAC Error Trap Vector 0x00000E
§ Generic Soft Trap Vector 0x000010
2 Reserved 0x000012
g Interrupt Vector O 0x000014
SR Interrupt Vector 1 0x000016
g = ) _

v Interrupt Vector 52 0x00007C
Interrupt Vector 53 0x00007E

Interrupt Vector 54 0x000080 See Table 7-1 for

: : Interrupt Vector Details

Interrupt Vector 116 0x0000FC
Interrupt Vector 117 0x0000FE
Interrupt Vector 118 0x000100
Interrupt Vector 119 0x000102
Interrupt Vector 120 0x000104
Interrupt Vector 244 0x0001FC
Y Interrupt Vector 245 0x0001FE
START OF CODE 0x000200

Note 1: Reset locations are also located in the Auxiliary Segment at the addresses Ox7FFFFC and
Ox7FFFFE. The Reset Target Vector Select bit, RSTPRI (FICD<2>) controls whether the
primary (General Segment) or Auxiliary Segment Reset location is used.
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TABLE 7-1: INTERRUPT VECTOR DETAILS

Interrupt Source Ve;tor IRQ# Adl(\j,;ss Interrupt Bit Location
Flag ‘ Enable ‘ Priority
Highest Natural Order Priority
INTO — External Interrupt O 8 0 0x000014 IFS0<0> | IEC0<0> IPC0<2:0>
IC1 — Input Capture 1 9 1 0x000016 IFS0<1> | IECO<1> IPC0<6:4>
OC1 — Output Compare 1 10 2 0x000018 IFS0<2> | IEC0<2> | IPC0<10:8>
T1 — Timer1 11 3 0x00001A IFS0<3> | IEC0<3> | IPC0<14:12>
DMAO — DMA Channel 0 12 4 0x00001C IFS0<4> | |IEC0<4> IPC1<2:0>
IC2 — Input Capture 2 13 5 0x00001E IFS0<5> | |IEC0<5> IPC1<6:4>
OC2 - Output Compare 2 14 6 0x000020 IFS0<6> | IEC0<6> | IPC1<10:8>
T2 — Timer2 15 7 0x000022 IFS0<7> | IEC0<7> | IPC1<14:12>
T3 — Timer3 16 8 0x000024 IFS0<8> | |IEC0<8> IPC2<2:0>
SPIME — SPI1 Error 17 9 0x000026 IFS0<9> | |IEC0<9> IPC2<6:4>
SPI1 — SPI1 Transfer Done 18 10 0x000028 IFS0<10> | IEC0<10> | IPC2<10:8>
U1RX — UART1 Receiver 19 11 0x00002A IFS0<11> | IECO0<11> | IPC2<14:12>
U1TX — UART1 Transmitter 20 12 0x00002C IFS0<12> | IEC0<12> | IPC3<2:0>
AD1 — ADC1 Convert Done 21 13 0x00002E IFS0<13> | IEC0<13> | IPC3<6:4>
DMA1 — DMA Channel 1 22 14 0x000030 IFS0<14> | IEC0<14> | IPC3<10:8>
NVM — NVM Write Complete 23 15 0x000032 IFS0<15> | IEC0<15> | IPC3<14:12>
SI2C1 - 12C1 Slave Event 24 16 0x000034 IFS1<0> | IEC1<0> IPC4<2:0>
MI2C1 — 12C1 Master Event 25 17 0x000036 IFS1<1> | IEC1<1> IPC4<6:4>
CM — Comparator Combined Event 26 18 0x000038 IFS1<2> | IEC1<2> IPC4<10:8>
CN — Input Change Interrupt 27 19 0x00003A IFS1<3> | IEC1<3> | IPC4<14:12>
INT1 — External Interrupt 1 28 20 0x00003C IFS1<4> | |IEC1<4> IPC5<2:0>
AD2 — ADC2 Convert Done 29 21 0x00003E IFS1<5> | |IEC1<5> IPC5<6:4>
IC7 — Input Capture 7 30 22 0x000040 IFS1<6> | IEC1<6> | IPC5<10:8>
IC8 — Input Capture 8 31 23 0x000042 IFS1<7> | IEC1<7> | IPC5<14:12>
DMA2 — DMA Channel 2 32 24 0x000044 IFS1<8> | IEC1<8> IPC6<2:0>
OC3 — Output Compare 3 33 25 0x000046 IFS1<9> | |EC1<9> IPC6<6:4>
OC4 — Output Compare 4 34 26 0x000048 IFS1<10> | IEC1<10> | IPC6<10:8>
T4 — Timer4 35 27 0x00004A IFS1<11> | IEC1<11> | IPC6<14:12>
T5 — Timer5 36 28 0x00004C IFS1<12> | [IEC1<12> | IPC7<2:0>
INT2 — External Interrupt 2 37 29 0x00004E IFS1<13> | IEC1<13> | IPC7<6:4>
U2RX — UART2 Receiver 38 30 0x000050 IFS1<14> | IEC1<14> | IPC7<10:8>
U2TX — UART2 Transmitter 39 31 0x000052 IFS1<15> | IEC1<15> | IPC7<14:12>
SPI2E — SPI2 Error 40 32 0x000054 IFS2<0> | |IEC2<0> IPC8<2:0>
SPI2 — SPI2 Transfer Done 41 33 0x000056 IFS2<1> | |IEC2<1> IPC8<6:4>
C1RX — CAN1 RX Data Ready 42 34 0x000058 IFS2<2> | IEC2<2> | |IPC8<10:8>
C1 - CAN1 Event 43 35 0x00005A IFS2<3> | |IEC2<3> | IPC8<14:12>
DMAS3 — DMA Channel 3 44 36 0x00005C IFS2<4> | |EC2<4> IPC9<2:0>
IC3 — Input Capture 3 45 37 0x00005E IFS2<5> | |EC2<5> IPC9<6:4>
IC4 — Input Capture 4 46 38 0x000060 IFS2<6> | IEC2<6> | IPC9<10:8>
IC5 — Input Capture 5 47 39 0x000062 IFS2<7> | IEC2<7> | IPC9<14:12>
IC6 — Input Capture 6 48 40 0x000064 IFS2<8> | IEC2<8> | IPC10<2:0>

Note 1: This interrupt source is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
2: This interrupt source is available on dsPIC33EPXXXMU8XX and PIC24EPXXXGU8XX devices only.
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TABLE 7-1:

INTERRUPT VECTOR DETAILS (CONTINUED)

Interrupt Bit Location

Interrupt Source Ve;tor IRQ # A dlt?llr.:-ass
Flag Enable Priority

OC5 — Output Compare 5 49 41 0x000066 IFS2<9> | |EC2<9> | IPC10<6:4>
OC6 — Output Compare 6 50 42 0x000068 IFS2<10> | IEC2<10> | IPC10<10:8>
OC7 — Output Compare 7 51 43 0x00006A IFS2<11> | IEC2<11> | IPC10<14:12>
OC8 — Output Compare 8 52 44 0x00006C IFS2<12> | [EC2<12> | IPC11<2:0>
PMP — Parallel Master Port 53 45 0x00006E IFS2<13> | [EC2<13> | IPC11<6:4>
DMA4 — DMA Channel 4 54 46 0x000070 IFS2<14> | IEC2<14> | IPC11<10:8>
T6 — Timer6 55 47 0x000072 IFS2<15> | IEC2<15> | IPC11<14:12>
T7 — Timer7 56 48 0x000074 IFS3<0> | IEC3<0> | IPC12<2:0>
SI2C2 - 12C2 Slave Event 57 49 0x000076 IFS3<1> | IEC3<1> | IPC12<6:4>
MI2C2 — 12C2 Master Event 58 50 0x000078 IFS3<2> | IEC3<2> | IPC12<10:8>
T8 — Timer8 59 51 0x00007A IFS3<3> | IEC3<3> |IPC12<14:12>
T9 — Timer9 60 52 0x00007C IFS3<4> | |EC3<4> | IPC13<2:0>
INT3 — External Interrupt 3 61 53 0x00007E IFS3<5> | IEC3<5> IPC13<6:4>
INT4 — External Interrupt 4 62 54 0x000080 IFS3<6> | IEC3<6> | IPC13<10:8>
C2RX — CAN2 RX Data Ready 63 55 0x000082 IFS3<7> | IEC3<7> |IPC13<14:12>
C2 — CAN2 Event 64 56 0x000084 IFS3<8> | |IEC3<8> | IPC14<2:0>
PSEM — PWM Special Event Match(") 65 57 0x000086 IFS3<9> | IEC3<9> | IPC14<6:4>
QEI1 — QEI1 Position Counter 66 58 0x000088 IFS3<10> | IEC3<10> | IPC14<10:8>
Comparef!
DCIE — DCI Fault Interrupt 67 59 0x00008A IFS3<11> | IEC3<11> |IPC14<14:12>
DCI — DCI Transfer Done 68 60 0x00008C IFS3<12> | IEC3<12> | IPC15<2:0>
DMAS5 — DMA Channel 5 69 61 0x00008E IFS3<13> | IEC3<13> | IPC15<6:4>
RTC — Real-Time Clock and Calendar 70 62 0x000090 IFS3<14> | IEC3<14> | IPC15<10:8>
Reserved 71-72 63-64 | 0x000092-0x000094 — — —
U1E — UART1 Error Interrupt 73 65 0x000096 IFS4<1> | |EC4<1> | IPC16<6:4>
U2E — UART2 Error Interrupt 74 66 0x000098 IFS4<2> | |EC4<2> | IPC16<10:8>
CRC - CRC Generator Interrupt 75 67 0x00009A IFS4<3> | IEC4<3> |IPC16<14:12>
DMAG6 — DMA Channel 6 76 68 0x00009C IFS4<4> | |EC4<4> | IPC17<2:0>
DMA7 — DMA Channel 7 77 69 0x00009E IFS4<5> | |EC4<5> | IPC17<6:4>
C1TX — CAN1 TX Data Request 78 70 0x0000A0 IFS4<6> | |EC4<6> | IPC17<10:8>
C2TX — CAN2 TX Data Request 79 71 0x0000A2 IFS4<7> | |IEC4<7> |IPC17<14:12>
Reserved 80 72 0x0000A4 — — —
PSESM — PWM Secondary Special 81 73 0x0000A6 IFS4<9> | |EC4<9> | IPC18<6:4>
Event Match("
Reserved 82 74 0x0000A8 — — —
QEI2 — QEI2 Position Counter 83 75 0x0000AA IFS4<11> | IEC4<11> |IPC18<14:12>
Comparem
Reserved 84-88 76-80 | 0xO000AC-0x0000B4 — — —
U3E — UARTS3 Error Interrupt 89 81 0x0000B6 IFS5<1> | IEC5<1> | IPC20<6:4>
U3RX — UART3 Receiver 90 82 0x0000B8 IFS5<2> | IEC5<2> | IPC20<10:8>
U3TX — UARTS3 Transmitter 91 83 0x0000BA IFS5<3> | |IEC5<3> |IPC20<14:12>
Reserved 9293 84-85 | 0x0000BC-0x0000BE — — —
Note 1: This interrupt source is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.

2: This interrupt source is available on dsPIC33EPXXXMU8XX and PIC24EPXXXGU8XX devices only.
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TABLE 7-1: INTERRUPT VECTOR DETAILS (CONTINUED)
Interrupt Source Ve;tor RQ # Adlc\i,r-:;ss Interrupt Bit Location
Flag Enable Priority
USB1 — USB OTG Interrupt(® 94 86 0x0000C0 IFS5<6> | IEC5<6> | IPC21<10:8>
U4E — UART4 Error Interrupt 95 87 0x0000C2 IFS5<7> | IEC5<7> |IPC21<14:12>
U4RX — UART4 Receiver 96 88 0x0000C4 IFS5<8> | IEC5<8> | IPC22<2:0>
U4TX — UART4 Transmitter 97 89 0x0000C6 IFS5<9> | IEC5<9> | IPC22<6:4>
SPI3E — SPI3 Error 98 90 0x0000C8 IFS5<10> | IEC5<10> | IPC22<10:8>
SPI3 — SPI3 Transfer Done 99 91 0x0000CA IFS5<11> | IEC5<11> | IPC22<14:12>
OC9 - Output Compare 9 100 92 0x0000CC IFS5<12> | IEC5<12> | IPC23<2:0>
IC9 — Input Capture 9 101 93 0x0000CE IFS5<13> | IEC5<13> | IPC23<6:4>
PWM1 — PWM Generator 1(") 102 94 0x0000D0 IFS5<14> | IEC5<14> | IPC23<10:8>
PWM2 — PWM Generator 2(") 103 95 0x0000D2 IFS5<15> | IEC5<15> | IPC23<14:12>
PWM3 — PWM Generator 3(") 104 96 0x0000D4 IFS6<0> | IEC6<0> | IPC24<2:0>
PWM4 — PWM Generator 4(1) 105 97 0x0000D6 IFS6<1> | IEC6<1> | IPC24<6:4>
PWM5 — PWM Generator 5(") 106 98 0x0000D8 IFS6<2> | IEC6<2> | IPC24<10:8>
PWM6 — PWM Generator 6(1) 107 99 0x0000DA IFS6<3> | IEC6<3> |IPC24<14:12>
PWM7 — PWM Generator 7(") 108 100 0x0000DC IFS6<4> | IEC6<4> | IPC25<2:0>
Reserved 109-125 | 101-117 | 0X0000DE-0x0000FC = = =
DMAS8 — DMA Channel 8 126 118 0x000100 IFS7<6> | IEC7<6> | IPC29<10:8>
DMA9 — DMA Channel 9 127 119 0x000102 IFS7<7> | IEC7<7> |IPC29<14:12>
DMA10 — DMA Channel 10 128 120 0x000104 IFS7<8> | IEC7<8> | IPC30<2:0>
DMA11 — DMA Channel 11 129 121 0x000106 IFS7<9> | IEC7<9> | IPC30<6:4>
SPI4E — SP14 Error 130 122 0x000108 IFS7<10> | IEC7<10> | IPC30<10:8>
SPI4 — SPI4 Transfer Done 131 123 0x00010A IFS7<11> | IEC7<11> | IPC30<14:12>
OC10 — Output Compare 10 132 124 0x00010C IFS7<12> | IEC7<12> | IPC31<2:0>
IC10 — Input Capture 10 133 125 0x00010E IFS7<13> | IEC7<13> | IPC31<6:4>
OC11 — Output Compare11 134 126 0x000110 IFS7<14> | IEC7<14> | IPC31<10:8>
IC11 — Input Capture 11 135 127 0x000112 IFS7<15> | IEC7<15> | IPC31<14:12>
OC12 — Output Compare 12 136 128 0x000114 IFS8<0> | IEC8<0> | IPC32<2:0>
IC12 — Input Capture 12 137 129 0x000116 IFS8<1> | IEC8<1> | IPC32<6:4>
DMA12 — DMA Channel 12 138 130 0x000118 IFS8<2> | IEC8<2> | IPC32<10:8>
DMA13— DMA Channel 13 139 131 0x00011A IFS8<3> | IEC8<3> |IPC32<14:12>
DMA14 — DMA Channel 14 140 132 0x00011C IFS8<4> | IEC8<4> | IPC33<2:0>
Reserved 141 133 0x00011E — — —
0OC13 — Output Compare 13 142 134 0x000120 IFS8<6> | IEC8<6> | IPC33<10:8>
IC13 — Input Capture 13 143 135 0x000122 IFS8<7> | IEC8<7> |IPC33<14:12>
OC14 — Output Compare14 144 136 0x000124 IFS8<8> | IEC8<8> | IPC34<2:0>
IC14 — Input Capture 14 145 137 0x000126 IFS8<9> | IEC8<9> | IPC34<6:4>
OC15 — Output Compare 15 146 138 0x000128 IFS8<10> | IEC8<10> | IPC34<10:8>
IC15 — Input Capture 15 147 139 0x00012A IFS8<11> | IEC8<11> | IPC34<14:12>
OC16 — Output Compare 16 148 140 0x00012C IFS8<12> | IEC8<12> | IPC35<2:0>
IC16 — Input Capture 16 149 141 0x00012E IFS8<13> | IEC8<13> | IPC35<6:4>
ICD — ICD Application 150 142 0x000130 IFS8<14> | IEC8<14> | IPC35<10:8>
Reserved 151-245 | 142-237 | 0x000130-0x0001FE — — =
Lowest Natural Order Priority
Note 1: This interrupt source is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.

2: This interrupt source is available on dsPIC33EPXXXMU8XX and PIC24EPXXXGU8XX devices only.
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7.4 Interrupt Resources

Many useful resources related to Interrupts are pro-
vided on the main product page of the Microchip web
site for the devices listed in this data sheet. This
product page, which can be accessed using this link,
contains the latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310

7.4.1 KEY RESOURCES

* Section 6. “Interrupts” (DS70600) in the
“dsPIC33E/PIC24E Family Reference Manual”

* Code Samples

* Application Notes

» Software Libraries

* Webinars

» All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

» Development Tools

7.5 Interrupt Control and Status
Registers

dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices implement
the following registers for the interrupt controller:

* INTCON1-INTCON4

* INTTREG

7.5.1 INTCON1 THROUGH INTCON4

Global interrupt control functions are controlled from
INTCON1, INTCONZ2, INTCON3 and INTCON4.

INTCON1 contains the Interrupt Nesting Disable bit
(NSTDIS) as well as the control and status flags for the
processor trap sources.

The INTCON2 register controls external interrupt
request signal behavior and software trap enable. This
register also contains the Global Interrupt Enable bit
(GIE).

INTCONS contains the status flags for the USB, DMA
and DO stack overflow status trap sources.

The INTCON4 register contains the software
generated Hard Trap Status bit (SGHT).

7.5.2 IFSx

The IFS registers maintain all of the interrupt request
flags. Each source of interrupt has a status bit, which is
set by the respective peripherals or external signal and
is cleared via software.

7.5.3 IECx

The IEC registers maintain all of the interrupt enable
bits. These control bits are used to individually enable
interrupts from the peripherals or external signals.

7.5.4 IPCx

The IPC registers are used to set the Interrupt Priority
Level for each source of interrupt. Each user interrupt
source can be assigned to one of eight priority levels.

7.5.5 INTTREG

The INTTREG register contains the associated
interrupt vector number and the new CPU Interrupt
Priority Level, which are latched into the vector number
(VECNUM<7:0>) and Interrupt level bit (ILR<3:0>)
fields in the INTTREG register. The new Interrupt
Priority Level is the priority of the pending interrupt.

The interrupt sources are assigned to the IFSx, IECx
and IPCx registers in the same sequence as they are
listed in Table 7-1. For example, the INTO (External
Interrupt 0) is shown as having Vector Number 8 and a
natural order priority of 0. Thus, the INTOIF bit is found
in IFS0<0>, the INTOIE bit in IEC0<0> and the INTOIP
bits in the first position of IPCO (IPC0<2:0>).

7.5.6 STATUS/CONTROL REGISTERS

Although these registers are not specifically part of the
interrupt control hardware, two of the CPU Control
registers contain bits that control interrupt functionality.
For more information on these registers refer to
Section 2. “CPU” (DS70359) in the “dsPIC33E/
PIC24E Family Reference Manual’.

* The CPU STATUS register, SR, contains the
IPL<2:0> bits (SR<7:5>). These bits indicate the
current CPU Interrupt Priority Level. The user
software can change the current CPU priority
level by writing to the IPL bits.

* The CORCON register contains the IPL3 bit
which, together with IPL<2:0>, also indicates the
current CPU priority level. IPL3 is a read-only bit
so that trap events cannot be masked by the user
software.

All Interrupt registers are described in Register 7-3
through Register 7-7 in the following pages.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 7-1:

SR: CPU STATUS REGISTER("

R/W-0 R/W-0 R/W-0 R/W-0 R/C-0 R/C-0 R-0 R/W-0
OA OB SA SB | OAB SAB DA DC
bit 15 bit 8
R/W-06) R/W-06) RW-06) R0 R/W-0 R/W-0 R/IW-0 R/W-0

IPL<2:0>(2) RA N ov z C

bit 7 bit 0

Legend: C = Clearable bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 7-5 IPL<2:0>: CPU Interrupt Priority Level Status bits(2-3)
111 = CPU Interrupt Priority Level is 7 (15, user interrupts are disabled)
110 = CPU Interrupt Priority Level is 6 (14)
101 = CPU Interrupt Priority Level is 5 (13)
100 = CPU Interrupt Priority Level is 4 (12)
011 = CPU Interrupt Priority Level is 3 (11)
010 = CPU Interrupt Priority Level is 2 (10)
001 = CPU Interrupt Priority Level is 1 (9)
000 = CPU Interrupt Priority Level is 0 (8)

Note 1: For complete register details, see Register 3-1: “SR: CPU Status Register”.

2: The IPL<2:0> bits are concatenated with the IPL<3> bit (CORCON<3>) to form the CPU Interrupt Priority
Level. The value in parentheses indicates the IPL, if IPL<3> = 1.
3: The IPL<2:0> Status bits are read-only when NSTDIS (INTCON1<15>) = 1.
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REGISTER 7-2: CORCON: CORE CONTROL REGISTER!"

R/W-0 u-0 R/W-0 R/W-0 R/W-0 R-0 R-0 R-0
VAR — US<1:0> EDT DL<2:0>

bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-0 R/C-0 R-0 R/W-0 R/W-0
SATA SATB SATDW ACCSAT IPL3(2) SFA RND IF

bit 7 bit 0

Legend: C = Clearable bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 VAR: Variable Exception Processing Latency Control bit

1 = Variable exception processing is enabled
0 = Fixed exception processing is enabled

bit 3 IPL3: CPU Interrupt Priority Level Status bit 3(2)

1 = CPU Interrupt Priority Level is greater than 7
0 = CPU Interrupt Priority Level is 7 or less

Note 1: For complete register details, see Register 3-2: “CORCON: Core Control Register”.
2: The IPL3 bit is concatenated with the IPL<2:0> bits (SR<7:5>) to form the CPU Interrupt Priority Level.
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REGISTER 7-3: INTCON1: INTERRUPT CONTROL REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
NSTDIS | OVAERR" | ovBERR™ | cOvAERR™ | cOvBERR(M | oVATE(") oveTE™M | covTe
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
SFTACERR" | DIVOERR | DMACERR | MATHERR ADDRERR STKERR OSCFAIL —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 NSTDIS: Interrupt Nesting Disable bit

1 = Interrupt nesting is disabled
0 = Interrupt nesting is enabled
bit 14 OVAERR: Accumulator A Overflow Trap Flag bit(")
1 = Trap was caused by overflow of Accumulator A
0 = Trap was not caused by overflow of Accumulator A
bit 13 OVBERR: Accumulator B Overflow Trap Flag bit(1)
1 = Trap was caused by overflow of Accumulator B
0 = Trap was not caused by overflow of Accumulator B
bit 12 COVAERR: Accumulator A Catastrophic Overflow Trap Flag bit(1)
1 = Trap was caused by catastrophic overflow of Accumulator A
0 = Trap was not caused by catastrophic overflow of Accumulator A
bit 11 COVBERR: Accumulator B Catastrophic Overflow Trap Flag bit(!)
1 = Trap was caused by catastrophic overflow of Accumulator B
0 = Trap was not caused by catastrophic overflow of Accumulator B
bit 10 OVATE: Accumulator A Overflow Trap Enable bit(1)
1 = Trap overflow of Accumulator A
0 = Trap is disabled
bit 9 OVBTE: Accumulator B Overflow Trap Enable bit(")
1 = Trap overflow of Accumulator B
0 = Trap is disabled
bit 8 COVTE: Catastrophic Overflow Trap Enable bit(")
1 = Trap on catastrophic overflow of Accumulator A or B is enabled
0 = Trap is disabled
bit 7 SFTACERR: Shift Accumulator Error Status bit(")
1 = Math error trap was caused by an invalid accumulator shift
0 = Math error trap was not caused by an invalid accumulator shift
bit 6 DIVOERR: Divide-by-Zero Error Status bit
1 = Math error trap was caused by a divide-by-zero
0 = Math error trap was not caused by a divide-by-zero
bit 5 DMACERR: DMAC Trap Flag bit

1 = DMAC trap has occurred
0 = DMAC trap has not occurred

Note 1: This bit is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
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REGISTER 7-3: INTCON1: INTERRUPT CONTROL REGISTER 1 (CONTINUED)

bit 4 MATHERR: Math Error Status bit

1 = Math error trap has occurred
0 = Math error trap has not occurred

bit 3 ADDRERR: Address Error Trap Status bit

1 = Address error trap has occurred
0 = Address error trap has not occurred

bit 2 STKERR: Stack Error Trap Status bit

1 = Stack error trap has occurred
0 = Stack error trap has not occurred

bit 1 OSCFAIL: Oscillator Failure Trap Status bit

1 = Oscillator failure trap has occurred
0 = Oscillator failure trap has not occurred

bit 0 Unimplemented: Read as ‘0’

Note 1: This bit is available on dsPIC33EPXXX(GP/MC/MU)806/810/814 devices only.
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REGISTER 7-4: INTCON2: INTERRUPT CONTROL REGISTER 2

R/W-1 R/W-0 R/W-0 U-0 U-0 u-0 U-0 U-0

GIE DISI SWTRAP — — — — —

bit 15 bit 8
U-0 U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — INT4EP INT3EP INT2EP INT1EP INTOEP

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 GIE: Global Interrupt Enable bit

1 = Interrupts and associated IE bits are enabled
0 = Interrupts are disabled, but traps are still enabled
bit 14 DISI: DIST Instruction Status bit
1 = DIST instruction is active
0 = DIST instruction is not active
bit 13 SWTRAP: Software Trap Status bit
1 = Software trap is enabled
0 = Software trap is disabled
bit 12-5 Unimplemented: Read as ‘0’
bit 4 INT4EP: External Interrupt 4 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge
bit 3 INT3EP: External Interrupt 3 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge
bit 2 INT2EP: External Interrupt 2 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge
bit 1 INT1EP: External Interrupt 1 Edge Detect Polarity Select bit
1 = Interrupt on negative edge
0 = Interrupt on positive edge
bit 0 INTOEP: External Interrupt 0 Edge Detect Polarity Select bit

1 = Interrupt on negative edge
0 = Interrupt on positive edge
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REGISTER 7-5: INTCON3: INTERRUPT CONTROL REGISTER 3

U-0 U-0 U-0 U-0 U-0 u-0 U-0 u-0
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 U-0 u-0 U-0 u-0
— UAE DAE DOOVR — — — —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6 UAE: USB Address Error Soft Trap Status bit

1 = USB address error (soft) trap has occurred
0 = USB address error (soft) trap has not occurred

bit 5 DAE: DMA Address Error Soft Trap Status bit

1 = DMA address error soft trap has occurred
0 = DMA address error soft trap has not occurred

bit 4 DOOVR: Do Stack Overflow Soft Trap Status bit

1 = Do stack overflow soft trap has occurred
0 = Do stack overflow soft trap has not occurred

bit 3-0 Unimplemented: Read as ‘0’

REGISTER 7-6: INTCON4: INTERRUPT CONTROL REGISTER 4

uU-0 uU-0 uU-0 uU-0 u-0 uU-0 uU-0 uU-0

bit 15 bit 8
u-0 u-0 uU-0 uU-0 uU-0 uU-0 u-0 R/W-0
— — — — — — — SGHT

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-1 Unimplemented: Read as ‘0’

bit 0 SGHT: Software Generated Hard Trap Status bit

1 = Software generated hard trap has occurred
0 = Software generated hard trap has not occurred
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REGISTER 7-7: INTTREG: INTERRUPT CONTROL AND STATUS REGISTER
uU-0 uU-0 U-0 uU-0 R-0 R-0 R-0
— — — — ILR<3:0>
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0
VECNUM<7:0>(")
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-12 Unimplemented: Read as ‘0’
bit 11-8 ILR<3:0>: New CPU Interrupt Priority Level bits
1111 = CPU Interrupt Priority Level is 15
0001 = CPU Interrupt Priority Level is 1
0000 = CPU Interrupt Priority Level is 0
bit 7-0 VECNUM<7:0>: Vector Number of Pending Interrupt bits(")
11111111 = 255, Reserved
00001001 =9, IC1 — Input Capture 1
00001000 = 8, INTO — External Interrupt 0
00000111 =7, Reserved
00000110 = 6, Generic soft error trap
00000101 =5, DMAC error trap
00000100 = 4, Math error trap
00000011 = 3, Stack error trap
00000010 =2, Generic hard trap
00000001 =1, Address error trap
00000000 = 0, Oscillator fail trap
Note 1: See Table 7-1 for the complete list of interrupt vector numbers.
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NOTES:
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8.0 DIRECT MEMORY ACCESS
(DMA)

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 22. “Direct
Memory Access (DMA)” (DS70348)
of the “dsPIC33E/PIC24E Family
Reference Manual’, which is available
from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The DMA controller transfers data between
peripheral data registers and data space SRAM.
The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 DMA subsystem uses
dual-ported SRAM memory (DPSRAM) and register
structures that allow the DMA to operate across its
own, independent address and data buses with no
impact on CPU operation. This architecture eliminates
the need for cycle stealing, which halts the CPU when
a higher priority DMA transfer is requested. Both the
CPU and DMA controller can write and read to/from

FIGURE 8-1: DMA CONTROLLER

addresses within data space without interference, such
as CPU stalls, resulting in maximized, real-time
performance. Alternatively, DMA operation and data
transfer to/from the memory and peripherals are not
impacted by CPU processing. For example, when a
Run-Time Self-Programming (RTSP) operation is
performed, the CPU does not execute any instructions
until RTSP is finished. This condition, however, does
not impact data transfer to/from memory and the
peripherals.

In addition, DMA can access entire data memory space
(SRAM and DPSRAM). The Data Memory Bus Arbiter
is utilized when either the CPU or DMA attempts to
access non-dual ported SRAM, resulting in potential
DMA or CPU stalls.

The DMA controller supports up to 15 independent
channels. Each channel can be configured for transfers
to or from selected peripherals. Some of the
peripherals supported by the DMA controller include:

« ECAN™

» Data Converter Interface (DCI)

» Analog-to-Digital Converter (ADC)

» Serial Peripheral Interface (SPI)

* UART

* Input Capture

* Qutput Compare

» Parallel Master Port (PMP)

Refer to Table 8-1 for a complete list of supported
peripherals.
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In addition, DMA transfers can be triggered by timers
as well as external interrupts. Each DMA channel is
unidirectional. Two DMA channels must be allocated to
read and write to a peripheral. If more than one channel
receive a request to transfer data, a simple fixed priority
scheme, based on channel number, dictates which
channel completes the transfer and which channel, or
channels, are left pending. Each DMA channel moves
a block of data, after which it generates an interrupt to
the CPU to indicate that the block is available for
processing.

The DMA controller provides these functional

capabilities:

* Up to 15 DMA Channels

» Register Indirect With Post-Increment Addressing
mode

* Register Indirect Without Post-Increment
Addressing mode

» Peripheral Indirect Addressing mode (peripheral
generates destination address)

* CPU Interrupt after Half or Full Block Transfer
Complete

» Byte or Word Transfers
* Fixed Priority Channel Arbitration

» Manual (software) or Automatic (peripheral DMA
requests) Transfer Initiation

* One-Shot or Auto-Repeat Block Transfer modes

» Ping-Pong mode (automatic switch between two
DPSRAM start addresses after each block
transfer complete)

* DMA Request for Each Channel can be Selected
from Any Supported Interrupt Source

» Debug Support Features

The peripherals that can utilize DMA are listed in
Table 8-1.

TABLE 8-1: DMA CHANNEL TO PERIPHERAL ASSOCIATIONS
. DMAXPAD Register DMAXPAD Register
Peripheral to DMA Association [:23)3(2587%(19;::" (Values t'o Reag from (Values' to Wr?te to
Peripheral) Peripheral)
INTO — External Interrupt O 00000000 — —
IC1 — Input Capture 1 00000001 0x0144 (IC1BUF) —
IC2 — Input Capture 2 00000101 0x014C (IC2BUF) —
IC3 — Input Capture 3 00100101 0x0154 (IC3BUF) —
IC4 — Input Capture 4 00100110 0x015C (IC4BUF) —
OC1 — Output Compare 1 00000010 — 0x0906 (OC1R)
0x0904 (OC1RS)
OC2 — Output Compare 2 00000110 — 0x0910 (OC2R)
0x090E (OC2RS)
OC3 — Output Compare 3 00011001 — 0x091A (OC3R)
0x0918 (OC3RS)
OC4 - Output Compare 4 00011010 — 0x0924 (OC4R)
0x0922 (OC4RS)
TMR2 — Timer2 00000111 — —
TMR3 — Timer3 00001000 — —
TMR4 — Timer4 00011011 — —
TMR5 — Timer5 00011100 — —
SPI1 Transfer Done 00001010 0x0248 (SPI1BUF) 0x0248 (SPI1BUF)
SPI2 Transfer Done 00100001 0x0268 (SPI2BUF) 0x0268 (SPI2BUF)
SPI3 Transfer Done 01011011 0x02A8 (SPI3BUF) 0x02A8 (SPI3BUF)
SPI4 Transfer Done 01111011 0x02C8 (SPI4BUF) 0x02C8 (SPI4BUF)
UART1RX — UART1 Receiver 00001011 0x0226 (U1RXREG) —
UART1TX — UART1 Transmitter 00001100 — 0x0224 (U1TXREG)
UART2RX — UART2 Receiver 00011110 0x0236 (U2RXREG) —
UART2TX — UART2 Transmitter 00011111 — 0x0234 (U2TXREG)
UART3RX — UART3 Receiver 01010010 0x0256 (U3BRXREG) —
UART3TX — UART3 Transmitter 01010011 — 0x0254 (USTXREG)
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TABLE 8-1:

DMA CHANNEL TO PERIPHERAL ASSOCIATIONS (CONTINUED)

Peripheral to DMA Association

DMAXREQ Register
IRQSEL<7:0> Bits

DMAXxPAD Register
(Values to Read from
Peripheral)

DMAXPAD Register
(Values to Write to
Peripheral)

UART4RX — UART4 Receiver 01011000 0x02B6 (U4RXREG) —
UART4TX — UART4 Transmitter 01011001 — 0x02B4 (U4TXREG)
ECAN1 — RX Data Ready 00100010 0x0440 (C1RXD) —

ECAN1 — TX Data Request 01000110 — 0x0442 (C1TXD)
ECAN2 — RX Data Ready 00110111 0x0540 (C2RXD) —

ECAN2 — TX Data Request 01000111 — 0x0542 (C2TXD)
DCI - DCI Transfer Done 00111100 0x0290 (RXBUFO) 0x0298 (TXBUFO)
ADC1 — ADC1 Convert Done 00001101 0x0300 (ADC1BUFO0) —

ADC2 — ADC2 Convert Done 00010101 0x0340 (ADC2BUFO0) —

PMP — PMP Data Move 00101101 0x0608 (PMDIN1) 0x0608 (PMDIN1)

Note: CPU and DMA address buses are not shown for clarity.

FIGURE 8-2: DMA CONTROLLER TO PERIPHERAL ASSOCIATIONS BLOCK DIAGRAM
SRAM
A Peripheral Indirect Address
|
y DMA Controller ¢
Abiter  <&— T DMA IRQ to DMA
<3 ., JDMA| | Ready and Interrupt
DPSRAM L g‘g i 1 Channels | Peripheral 1 Controller
00:1:2:3:4:,:.:,\] CPU  DMA Modules
PORT 1 PORT 2 E— A EE— \
A
SRAM X-Bus Y Y DMA X-Bus Y
A * CPU Peripheral X-Bus A * A
A A
Yy Y Y Y
CPU DMA CPU DMA
Non-DMA DMA DMA
CpPU o Ready Ready
Peripheral Peripheral 2 Peripheral 3

IRQ to DMA and

IRQ to DMA and

Interrupt Controller Interrupt Controller

Modules

Modules
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8.1 DMA Resources

Many useful resources related to DMA are provided on
the main product page of the Microchip web site for the
devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

8.1.1 KEY RESOURCES

» Section 22. “Direct Memory Access (DMA)”
(DS70348) in the “dsPIC33E/PIC24E Family
Reference Manual”

» Code Samples

» Application Notes
» Software Libraries
* Webinars

» All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

* Development Tools

8.2 DMA Control Registers

Each DMAC Channel x (where x = 0 through 14)
contains the following registers:

» 16-Bit DMA Channel Control register (DMAXCON)

» 16-Bit DMA Channel IRQ Select register
(DMAXREQ)

» 32-Bit DMA RAM Primary Start Address register
(DMAXSTA)

» 32-Bit DMA RAM Secondary Start Address
register (DMAxSTB)

» 16-Bit DMA Peripheral Address register (DMAxXPAD)

» 14-Bit DMA Transfer Count register (DMAXCNT)

Additional status registers (DMAPWC, DMARQC,
DMAPPS, DMALCA and DSADR) are common to all
DMAC channels. These status registers provide infor-
mation on write and request collisions, as well as on
last address and channel access information.

The DMA Interrupt Flags (DMAXIF) are located in an
IFSx register in the interrupt controller. The
corresponding interrupt enable control bits (DMAXIE)
are located in an IECx register in the interrupt
controller, and the corresponding interrupt priority
control bits (DMAXIP) are located in an IPCx register in
the interrupt controller.
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REGISTER 8-1: DMAXCON: DMA CHANNEL x CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 uU-0 u-0 u-0
CHEN | sSIZE | DIR | HALF | NULLW | — | - —
bit 15 bit 8
U-0 uU-0 R/W-0 R/W-0 uU-0 uU-0 R/W-0 R/W-0
— — AMODE<1:0> — — MODE<1:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 CHEN: Channel Enable bit

1 = Channel is enabled
0 = Channel is disabled

bit 14 SIZE: Data Transfer Size bit
1 = Byte
0 = Word
bit 13 DIR: Transfer Direction bit (source/destination bus select)

1 = Reads from DPSRAM (or RAM) address, writes to peripheral address
0 = Reads from peripheral address, writes to DPSRAM (or RAM) address
bit 12 HALF: Block Transfer Interrupt Select bit
1 = Initiates interrupt when half of the data has been moved
0 = Initiates interrupt when all of the data has been moved
bit 11 NULLW: Null Data Peripheral Write Mode Select bit
1 = Null data write to peripheral in addition to DPSRAM (or RAM) write (DIR bit must also be clear)
0 = Normal operation
bit 10-6 Unimplemented: Read as ‘0’
bit 5-4 AMODE<1:0>: DMA Channel Addressing Mode Select bits
11 = Reserved
10 = Peripheral Indirect Addressing mode
01 = Register Indirect without Post-Increment mode
00 = Register Indirect with Post-Increment mode
bit 3-2 Unimplemented: Read as ‘0’
bit 1-0 MODE<1:0>: DMA Channel Operating Mode Select bits
11 = One-Shot, Ping-Pong modes are enabled (one block transfer from/to each DMA buffer)
10 = Continuous, Ping-Pong modes are enabled
01 = One-Shot, Ping-Pong modes are disabled
00 = Continuous, Ping-Pong modes are disabled
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REGISTER 8-2: DMAXREQ: DMA CHANNEL x IRQ SELECT REGISTER

R/S-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
FoRCEM [ — [ = [ = [ - [ - [ - =
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IRQSEL<7:0>
bit 7 bit 0
Legend: S = Settable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 FORCE: Force DMA Transfer bit(!)

1 = Forces a single DMA transfer (Manual mode)
0 = Automatic DMA transfer initiation by DMA request

bit 14-8 Unimplemented: Read as ‘0’
bit 7-0 IRQSEL<7:0>: DMA Peripheral IRQ Number Select bits

00000000 =INTO — External Interrupt O
00000001 = IC1 — Input Capture 1
00000010 = OC1 — Output Compare 1
00000101 =IC2 — Input Capture 2
00000110 = OC2 — Output Compare 2
00000111 = TMR2 — Timer2

00001000 = TMR3 — Timer3

00001010 = SPI1 — Transfer done
00001011 = UART1RX — UART1 Receiver
00001100 = UART1TX — UART1 Transmitter
00001101 = ADC1 - ADC1 convert done
00010101 = ADC2 — ADC2 convert done
00011001 = OC3 — Output Compare 3
00011010 = OC4 — Output Compare 4
00011011 = TMR4 — Timer4

00011100 = TMR5 — Timer5

00011110 = UART2RX — UART2 Receiver
00011111 = UART2TX — UART2 Transmitter
00100001 = SPI2 — Transfer done
00100010 = ECAN1 — RX data ready
00100101 =IC3 - Input Capture 3
00100110 =IC4 — Input Capture 4
00101101 = PMP Data mode

00110111 = ECAN2 — RX data ready
00111100 = DCI — DCI transfer done
01000110 = ECAN1 — TX data request
01000111 = ECAN2 — TX data request
01010010 = UART3RX — UART3 Receiver
01010011 = UART3TX — UART3 Transmitter
01011000 = UART4RX — UART4 Receiver
01011001 = UART4TX — UART4 Transmitter
01011011 = SPI3 — Transfer done
01111011 = SPI4 — Transfer done

Note 1: The FORCE bit cannot be cleared by user software. The FORCE bit is cleared by hardware when the
forced DMA transfer is complete or the channel is disabled (CHEN = 0).
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REGISTER 8-3: DMAXSTAH: DMA CHANNEL x START ADDRESS REGISTER A (HIGH)

uU-0 uU-0 U-0 uU-0 U-0 uU-0 uU-0 uU-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STA<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7-0 STA<23:16>: Primary Start Address bits (source or destination)

REGISTER 8-4: DMAXSTAL: DMA CHANNEL x START ADDRESS REGISTER A (LOW)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STA<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STA<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 STA<15:0>: Primary Start Address bits (source or destination)
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REGISTER 8-5: DMAXSTBH: DMA CHANNEL x START ADDRESS REGISTER B (HIGH)
u-0 uU-0 U-0 uU-0 R/W-0 U-0 uU-0 uU-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STB<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7-0 STB<23:16>: Secondary Start Address bits (source or destination)
REGISTER 8-6: DMAXSTBL: DMA CHANNEL x START ADDRESS REGISTER B (LOW)
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STB<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
STB<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-0

STB<15:0>:

Secondary Start Address bits (source or destination)
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REGISTER 8-7: DMAXPAD: DMA CHANNEL x PERIPHERAL ADDRESS REGISTER("

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PAD<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PAD<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 PAD<15:0>: Peripheral Address Register bits

Note 1: If the channel is enabled (i.e., active), writes to this register may result in unpredictable behavior of the
DMA channel and should be avoided.

REGISTER 8-8: DMAXCNT: DMA CHANNEL x TRANSFER COUNT REGISTER(")

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
- - CNT<13:8>(2)
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CNT<7:0>(
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-0 CNT<13:0>: DMA Transfer Count Register bits(?)

Note 1: If the channel is enabled (i.e., active), writes to this register may result in unpredictable behavior of the
DMA channel and should be avoided.

2: The number of DMA transfers = CNT<13:0> + 1.
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REGISTER 8-9: DSADRH: MOST RECENT DMA DATA SPACE HIGH ADDRESS REGISTER

uU-0 uU-0 U-0 uU-0 U-0 uU-0 uU-0 uU-0

bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

DSADR<23:16>

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-8 Unimplemented: Read as ‘0’

bit 7-0 DSADR<23:16>: Most Recent DMA Address Accessed by DMA bits

REGISTER 8-10: DSADRL: MOST RECENT DMA DATA SPACE LOW ADDRESS REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
DSADR<15:8>
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
DSADR<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 DSADR<15:0>: Most Recent DMA Address Accessed by DMA bits
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REGISTER 8-11: DMAPWC: DMA PERIPHERAL WRITE COLLISION STATUS

REGISTER

U-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

— PWCOL14 PWCOL13 | PWCOL12 | PWCOL11 PWCOL10 PWCOL9 PWCOLS8
bit 15 bit 8

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0

PWCOL7 PWCOL6 PWCOL5 PWCOL4 PWCOL3 PWCOL2 PWCOL1 PWCOLO

bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14 PWCOL14: Channel 14 Peripheral Write Collision Flag bit

1 = Write collision detected
0 = No write collision detected

bit 13 PWCOL13: Channel 13 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 12 PWCOL12: Channel 12 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 11 PWCOL11: Channel 11 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 10 PWCOL10: Channel 10 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 9 PWCOL9: Channel 9 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 8 PWCOLS: Channel 8 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 7 PWCOL7: Channel 7 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 6 PWCOLG6: Channel 6 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 5 PWCOLS5: Channel 5 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 4 PWCOL4: Channel 4 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 3 PWCOL3: Channel 3 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

© 2009-2012 Microchip Technology Inc. DS70616G-page 169




dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 8-11: DMAPWC: DMA PERIPHERAL WRITE COLLISION STATUS
REGISTER (CONTINUED)

bit 2 PWCOL2: Channel 2 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 1 PWCOL1: Channel 1 Peripheral Write Collision Flag bit
1 = Write collision detected
0 = No write collision detected

bit 0 PWCOLO: Channel 0 Peripheral Write Collision Flag bit

1 = Wirite collision detected
0 = No write collision detected
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REGISTER 8-12: DMARQC: DMA REQUEST COLLISION STATUS REGISTER

U-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
— RQCOL14 ‘ RQCOL13 ‘ RQCOL12 | RQCOLM RQCOL10 RQCOL9 RQCOL8
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
RQCOL7 RQCOL6 RQCOL5 RQCOL4 RQCOL3 RQCOL2 RQCOLA1 RQCOLO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14 RQCOL14: Channel 14 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 13 RQCOL13: Channel 13 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 12 RQCOL12: Channel 12 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 11 RQCOL11: Channel 11 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 10 RQCOL10: Channel 10 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 9 RQCOL9: Channel 9 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 8 RQCOLS8: Channel 8 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 7 RQCOLY7: Channel 7 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 6 RQCOLG6: Channel 6 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 5 RQCOL5: Channel 5 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 4 RQCOL4: Channel 4 Transfer Request Collision Flag bit
1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 3 RQCOL3: Channel 3 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected
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REGISTER 8-12: DMARQC: DMA REQUEST COLLISION STATUS REGISTER (CONTINUED)

bit 2 RQCOL2: Channel 2 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 1 RQCOL1: Channel 1 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected

bit 0 RQCOLO: Channel 0 Transfer Request Collision Flag bit

1 = User FORCE and interrupt-based request collision detected
0 = No request collision detected
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REGISTER 8-13: DMALCA: DMA LAST CHANNEL ACTIVE STATUS REGISTER

U-0 U-0 U-0 U-0 U-0 u-0 U-0 U-0
bit 15 bit 8
U-0 U-0 U-0 U-0 R-1 R-1 R-1 R-1
— — — — LSTCH<3:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-4 Unimplemented: Read as ‘0’
bit 3-0 LSTCH<3:0>: Last DMAC Channel Active Status bits

1111 = No DMA transfer has occurred since system Reset
1110 = Last data transfer was handled by Channel 14
1101 = Last data transfer was handled by Channel 13
1100 = Last data transfer was handled by Channel 12
1011 = Last data transfer was handled by Channel 11
1010 = Last data transfer was handled by Channel 10
1001 = Last data transfer was handled by Channel 9
1000 = Last data transfer was handled by Channel 8
0111 = Last data transfer was handled by Channel 7
0110 = Last data transfer was handled by Channel 6
0101 = Last data transfer was handled by Channel 5
0100 = Last data transfer was handled by Channel 4
0011 = Last data transfer was handled by Channel 3
0010 = Last data transfer was handled by Channel 2
0001 = Last data transfer was handled by Channel 1
0000 = Last data transfer was handled by Channel 0
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REGISTER 8-14:

DMAPPS: DMA PING-PONG STATUS REGISTER

uU-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
— PPST14 PPST13 PPST12 PPST11 PPST10 PPST9 PPST8
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
PPST7 PPST6 PPST5 PPST4 PPST3 PPST2 PPST1 PPSTO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14 PPST14: Channel 14 Ping-Pong Mode Status Flag bit
1 = DMASTB14 register selected
0 = DMASTA14 register selected
bit 13 PPST13: Channel 13 Ping-Pong Mode Status Flag bit
1 = DMASTB13 register selected
0 = DMASTAA13 register selected
bit 12 PPST12: Channel 12 Ping-Pong Mode Status Flag bit
1 = DMASTB12 register selected
0 = DMASTA12 register selected
bit 11 PPST11: Channel 11 Ping-Pong Mode Status Flag bit
1 = DMASTB11 register selected
0 = DMASTA11 register selected
bit 10 PPST10: Channel 10 Ping-Pong Mode Status Flag bit
1 = DMASTB10 register selected
0 = DMASTAA10 register selected
bit 9 PPST9: Channel 9 Ping-Pong Mode Status Flag bit
1 = DMASTBO register selected
0 = DMASTAOQ register selected
bit 8 PPST8: Channel 8 Ping-Pong Mode Status Flag bit
1 = DMASTBS register selected
0 = DMASTAS register selected
bit 7 PPST7: Channel 7 Ping-Pong Mode Status Flag bit
1 = DMASTB?Y register selected
0 = DMASTAY register selected
bit 6 PPST6: Channel 6 Ping-Pong Mode Status Flag bit
1 = DMASTBS register selected
0 = DMASTAG register selected
bit 5 PPST5: Channel 5 Ping-Pong Mode Status Flag bit
1 = DMASTBS register selected
0 = DMASTAS register selected
bit 4 PPST4: Channel 4 Ping-Pong Mode Status Flag bit
1 = DMASTBA4 register selected
0 = DMASTAA4 register selected
bit 3 PPST3: Channel 3 Ping-Pong Mode Status Flag bit

1 = DMASTBS register selected
0 = DMASTAS register selected
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REGISTER 8-14: DMAPPS: DMA PING-PONG STATUS REGISTER (CONTINUED)

bit 2 PPST2: Channel 2 Ping-Pong Mode Status Flag bit

1 = DMASTB2 register selected
0 = DMASTAZ register selected

bit 1 PPST1: Channel 1 Ping-Pong Mode Status Flag bit

1 = DMASTB1 register selected
0 = DMASTA1 register selected

bit 0 PPSTO0: Channel 0 Ping-Pong Mode Status Flag bit

1 = DMASTBO register selected
0 = DMASTAQO register selected
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NOTES:
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9.0 OSCILLATOR CONFIGURATION

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 7. “Oscil-
lator” (DS70580) of the “dsPIC33E/
PIC24E Family Reference Manual’,
which is available from the Microchip web
site (www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The oscillator system provides:

« Four external and internal oscillator options

+ Auxiliary oscillator that provides clock source to
the USB module (if available)

* On-chip Phase-Locked Loop (PLL) to boost
internal operating frequency on select internal and
external oscillator sources

» On-the-fly clock switching between various clock
sources

* Doze mode for system power savings

+ Fail-Safe Clock Monitor (FSCM) that detects clock
failure and permits safe application recovery or
shutdown

» Nonvolatile Configuration bits for clock source
selection

A simplified diagram of the oscillator system is shown
in Figure 9-1.

© 2009-2012 Microchip Technology Inc.
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FIGURE 9-1: OSCILLATOR SYSTEM DIAGRAM
Primary Oscillator (POSC) DOZE<2:0>
0SC1 r— — — — -
XT, HS, EC - --=--=
S, POSCCLK -l > | X |
| »!
[ s3 XTPLL, HSPLL, N > !
| > 1 ECPLL, FRCPLL I N > I Feyy,
| S1 —» PLL(M »(S1/S3 9 > |
R > Fvcol® | > |
POSCMD<1:0> | > I
P —— === = - Tt : Fp_
| > | -
| > E |
FRC FRCCLKI | § > ! FRCDIVN
Oscillator ! ‘d:) > f > S7
: T > : Fosc,_
| » |
L= q
FRCDIV<2:0> .
TUN<5:0> FRCDIV16 Reference Clock Generation
L +16 > S6 " -
' POSCCLK !
FRC ! — !
|50 | REFCLKO 57 !
LPRC LPRC | <5 | Fosc i ol
Oscillator = | > RPn |
| |
Secondary Oscillator (SOSC | . |
v (sosc) SOSC . _ _ _ _ROSEL RODV<30> J
>S4
f
Clock Fail  Clock Switch Reset
s7 NOSC<2:0> FNOSC<2:0> WOT, F,’:Vglg,\T,,
Auxiliary Clock Generation N >
(dsPIC33EPXXMUSXX and Timerl
PIC24EPXXXGU8XX Devices Only)
ryr— - - - - - - - - - " - - - " - - -"7""-""—-=-" "= - l
Auxiliary Oscillator  POSCCLK\ ~ FRCCLK (1)
| y =) =) . Fvco! |
@ AV ACLK USB
| —E APLL > |
|
| ! I
|
| oo ASRCSEL  FRCSEL ENAPLL  SELACLK APLLPOST<2:0> |

Note 1: See Figure 9-2 for PLL and Fvco details.
2: If the oscillator is used with XT or HS modes, an external parallel resistor with the value of 1 MQ must be connected.
3: See Figure 9-3 for APLL details.
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9.1 CPU Clocking System

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 family of devices
provides seven system clock options:

» Fast RC (FRC) Oscillator

» FRC Oscillator with Phase-Locked Loop (PLL)

* Primary (XT, HS or EC) Oscillator

» Primary Oscillator with PLL

» Secondary (LP) Oscillator

* Low-Power RC (LPRC) Oscillator

» FRC Oscillator with postscaler

Instruction execution speed or device operating
frequency, Fcy, is given by Equation 9-1.

EQUATION 9-1:  DEVICE OPERATING
FREQUENCY

Fcy =Fosc/2

Figure 9-2 is a block diagram of the PLL module.

Equation 9-2 provides the relation between input
frequency (FIN) and output frequency (FOSC).

Equation 9-3 provides the relation between input
frequency (FIN) and VCO frequency (Fvco).

FIGURE 9-2: PLL BLOCK DIAGRAM
0.8 MHz < FREF < 8.0 MHz
FOSC < 140 MHz @ +85°C
FIN FREF Fosc
—> N1 > ,
PFD » vco N2 >
PLLPRE<4:0> TT
PLLPOST<2:0>
M
PLLDIV<8:0>
EQUATION 9-2: Fosc CALCULATION
~ Mo ( (PLLDIV +2) )
Fosc = Finx (Nl xNZ) = FINX\CBLLPRE +2) x 2(PLLPOST+ 1)
Where,

N1 = PLLPRE + 2
N2 =2 x (PLLPOST + 1)
M= PLLDIV + 2

EQUATION 9-3:  Fvco CALCULATION

((PLLD[V+ 2)

M
Fvco = FIN (_‘) = FIN
* “\(PLLPRE + 2

N1
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Figure 9-3 illustrates a block diagram of the auxiliary
PLL module.

Note: The auxiliary PLL module is only avail-
able on dsPIC33EPXXXMU8XX and
PIC24EPXXXGUB8XX devices.

FIGURE 9-3: APLL BLOCK DIAGRAM

3 MHz < FAREF < 5.5 MHz
60 MHz < FAvco < 120 MHz

FAIN  FAREF Favco
—>» N1 > v
PFD » VCO —»
] ]
APLLPRE<2:0>
+M
APLLDIV<2:0>
Equation 9-4 shows the relationship between the EQUATION 9-4: FAavco CALCULATION

auxiliary PLL input clock frequency (FAIN) and the

Avco frequency (FAvCO).

M
FAvco = FAIN (—)
V1
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TABLE 9-1: CONFIGURATION BIT VALUES FOR CLOCK SELECTION

Oscillator Mode Oscillator | po5cMD<1:0> | FNOSC<2:0> | S€°

Source Notes

Fast RC Oscillator with Divide-by-N (FRCDIVN) Internal XX 111 1,2
Fast RC Oscillator with Divide-by-16 (FRCDIV16) Internal XX 110 1
Low-Power RC Oscillator (LPRC) Internal XX 101 1
Secondary (Timer1) Oscillator (SOSC) Secondary XX 100 1
Primary Oscillator (HS) with PLL (HSPLL) Primary 10 011 —
Primary Oscillator (XT) with PLL (XTPLL) Primary 01 011 —
Primary Oscillator (EC) with PLL (ECPLL) Primary 00 011 1
Primary Oscillator (HS) Primary 10 010 —
Primary Oscillator (XT) Primary 01 010 —
Primary Oscillator (EC) Primary 00 010 1
Fast RC Oscillator (FRC) with Divide-by-N and PLL Internal XX 001 1
(FRCPLL)
Fast RC Oscillator (FRC) Internal XX 000 1

Note 1:

OSC2 pin function is determined by the OSCIOFNC Configuration bit.

2: This is the default oscillator mode for an unprogrammed (erased) device.

9.2 Oscillator Resources

Many useful resources related to the Oscillator are
provided on the main product page of the Microchip
web site for the devices listed in this data sheet. This
product page, which can be accessed using this link,
contains the latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

9.2.1

KEY RESOURCES

Section 7. “Oscillator” (DS70580) in the
“dsPIC33E/PIC24E Family Reference Manual”
Code Samples

Application Notes

Software Libraries

Webinars

All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

Development Tools

© 2009-2012 Microchip Technology Inc.
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9.3 Oscillator Control Registers

REGISTER 9-1: OSCCON: OSCILLATOR CONTROL REGISTER(1:3)

uU-0 R-0 R-0 R-0 u-0 R/W-y R/W-y R/W-y
— COSC<2:0> — | NOSC<2:0>?)
bit 15 bit 8
R/W-0 R/W-0 R-0 u-0 R/C-0 uU-0 R/W-0 R/W-0
CLKLOCK IOLOCK LOCK — CF — LPOSCEN OSWEN
bit 7 bit 0
Legend: y = Value Set from Configuration bits on POR C = Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-12 COSC<2:0>: Current Oscillator Selection bits (read-only)

111 = Fast RC Oscillator (FRC) with Divide-by-N

110 = Fast RC Oscillator (FRC) with Divide-by-16

101 = Low-Power RC Oscillator (LPRC)

100 = Secondary Oscillator (SOSC)

011 = Primary Oscillator (XT, HS, EC) with PLL

010 = Primary Oscillator (XT, HS, EC)

001 = Fast RC Oscillator (FRC) with Divide-by-N and PLL
000 = Fast RC Oscillator (FRC)

bit 11 Unimplemented: Read as ‘0’
bit 10-8 NOSC<2:0>: New Oscillator Selection bits(?

111 = Fast RC Oscillator (FRC) with Divide-by-N

110 = Fast RC Oscillator (FRC) with Divide-by-16

101 = Low-Power RC Oscillator (LPRC)

100 = Secondary Oscillator (SOSC)

011 = Primary Oscillator (XT, HS, EC) with PLL

010 = Primary Oscillator (XT, HS, EC)

001 = Fast RC Oscillator (FRC) with Divide-by-N and PLL
000 = Fast RC Oscillator (FRC)

bit 7 CLKLOCK: Clock Lock Enable bit
1 = If (FCKSMO = 1), then clock and PLL configurations are locked
If (FCKSMO = 0), then clock and PLL configurations may be modified
0 = Clock and PLL selections are not locked, configurations may be modified
bit 6 IOLOCK: I/O Lock Enable bit
1 =1/O lock is active
0 =1/O lock is not active
bit 5 LOCK: PLL Lock Status bit (read-only)
1 = Indicates that PLL is in lock or PLL start-up timer is satisfied
0 = Indicates that PLL is out of lock, start-up timer is in progress or PLL is disabled

bit 4 Unimplemented: Read as ‘0’

Note 1: Writes to this register require an unlock sequence. Refer to Section 7. “Oscillator” (DS70580) in the
“dsPIC33E/PIC24E Family Reference Manual” (available from the Microchip web site) for details.
2: Direct clock switches between any Primary Oscillator mode with PLL and FRCPLL mode are not permit-
ted. This applies to clock switches in either direction. In these instances, the application must switch to
FRC mode as a transition clock source between the two PLL modes.

3: This register resets only on a Power-on Reset (POR).
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REGISTER9-1: OSCCON: OSCILLATOR CONTROL REGISTER!"-*) (CONTINUED)

bit 3

bit 2
bit 1

bit 0

Note 1:

CF: Clock Fail Detect bit (read/clear by application)
1 = FSCM has detected clock failure

0 = FSCM has not detected clock failure
Unimplemented: Read as ‘0’

LPOSCEN: Secondary (LP) Oscillator Enable bit

1 = Enables Secondary Oscillator

0 = Disables Secondary Oscillator

OSWEN: Oscillator Switch Enable bit

1 = Requests oscillator switch to selection specified by NOSC<2:0> bits
0 = Oscillator switch is complete

Writes to this register require an unlock sequence. Refer to Section 7. “Oscillator” (DS70580) in the
“dsPIC33E/PIC24E Family Reference Manual” (available from the Microchip web site) for details.

Direct clock switches between any Primary Oscillator mode with PLL and FRCPLL mode are not permit-
ted. This applies to clock switches in either direction. In these instances, the application must switch to
FRC mode as a transition clock source between the two PLL modes.

This register resets only on a Power-on Reset (POR).
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REGISTER 9-2: CLKDIV: CLOCK DIVISOR REGISTER?

R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
RO DOZE<2:0>() | DOZEN(A | FRCDIV<2:0>

bit 15 bit 8

R/W-0 R/W-1 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PLLPOST<1:0> — PLLPRE<4:0>

bit 7 bit 0

Legend: y = Value set from Configuration bits on POR

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 ROI: Recover on Interrupt bit

bit 14-12

bit 11

bit 10-8

bit 7-6

bit 5

Note 1:

1 = Interrupts will clear the DOZEN bit and the processor clock and peripheral clock ratio is set to 1:1
0 = Interrupts have no effect on the DOZEN bit
DOZE<2:0>: Processor Clock Reduction Select bits(®)
111 = Fcy divided by 128

110 = Fcy divided by 64

101 = Fcy divided by 32

100 = Fcy divided by 16

011 = Fcy divided by 8 (default)

010 = Fcy divided by 4

001 = Fcy divided by 2

000 = Fcy divided by 1

DOZEN: Doze Mode Enable bit(14)

1 = DOZE<2:0> field specifies the ratio between the peripheral clocks and the processor clocks
0 = Processor clock and peripheral clock ratio forced to 1:1

FRCDIV<2:0>: Internal Fast RC Oscillator Postscaler bits

111 = FRC divided by 256

110 = FRC divided by 64

101 = FRC divided by 32

100 = FRC divided by 16

011 = FRC divided by 8

010 = FRC divided by 4

001 = FRC divided by 2

000 = FRC divided by 1 (default)
PLLPOST<1:0>: PLL VCO Output Divider Select bits (also denoted as ‘N2’, PLL postscaler)
11 = Output divided by 8

10 = Reserved

01 = Output divided by 4 (default)
00 = Output divided by 2

Unimplemented: Read as ‘0’

This bit is cleared when the ROI bit is set and an interrupt occurs.

This register resets only on a Power-on Reset (POR).

DOZE<2:0> bits can only be written to when the DOZEN bit is clear. If DOZEN = 1, any writes to
DOZE<2:0> are ignored.

The DOZEN bit cannot be set if DOZE<2:0> = 000. If DOZE<2:0> = 000, any attempt by user software to
set the DOZEN bit is ignored.
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REGISTER 9-2:  CLKDIV: CLOCK DIVISOR REGISTER(? (CONTINUED)

bit 4-0 PLLPRE<4:0>: PLL Phase Detector Input Divider Select bits (also denoted as ‘N1’, PLL prescaler)
11111 = Input divided by 33

00001 = Input divided by 3
00000 = Input divided by 2 (default)

Note 1: This bit is cleared when the ROI bit is set and an interrupt occurs.
2: This register resets only on a Power-on Reset (POR).

3: DOZE<2:0> bits can only be written to when the DOZEN bit is clear. If DOZEN = 1, any writes to
DOZE<2:0> are ignored.

4: The DOZEN bit cannot be set if DOZE<2:0> = 000. If DOZE<2:0> = 000, any attempt by user software to
set the DOZEN bit is ignored.
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REGISTER 9-3: PLLFBD: PLL FEEDBACK DIVISOR REGISTER("

uU-0 uU-0 U-0 uU-0 U-0 U-0 uU-0 R/W-0
— — — — - | = |1 = PLLDIV<8>
bit 15 bit 8
R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0 R/W-0
PLLDIV<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-9 Unimplemented: Read as ‘0’
bit 8-0 PLLDIV<8:0>: PLL Feedback Divisor bits (also denoted as ‘M’, PLL multiplier)

111111111 =513

000110000 = 50 (default)

000000010 =4
000000001 =3
000000000 =2

Note 1: This register is reset only on a Power-on Reset (POR).
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REGISTER 9-4: OSCTUN: FRC OSCILLATOR TUNING REGISTER(")

u-0 U-0 u-0 u-0 u-0 U-0 U-0 U-0
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — TUN<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-6 Unimplemented: Read as ‘0’
bit 5-0 TUN<5:0>: FRC Oscillator Tuning bits

011111 = Center frequency + 11.625% (8.23 MHz)
011110 = Center frequency + 11.25% (8.20 MHz)

000001 = Center frequency + 0.375% (7.40 MHz)

000000 = Center frequency (7.37 MHz nominal)
111111 = Center frequency — 0.375% (7.345 MHz)

100001 = Center frequency — 11.625% (6.52 MHz)
100000 = Center frequency — 12% (6.49 MHz)

Note 1: This register resets only on a Power-on Reset (POR).
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REGISTER 9-5: ACLKCON3: AUXILIARY CLOCK CONTROL REGISTER 3(12)

R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0
ENAPLL | — | SELACLK |  AOSCMD<1:0> | ASRCSEL | FRCSEL | —

bit 15 bit 8

R/W-0 R/W-0 R/W-0 u-0 uU-0 R/W-0 R/W-0 R/W-0
APLLPOST<2:0> — — APLLPRE<2:0>

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 ENAPLL: Enable Auxiliary PLL (APLL) and Select APLL as USB Clock Source bit

1 = APLL is enabled, the USB clock source is the APLL output
0 = APLL is disabled, the USB clock source is the input clock to the APLL

bit 14 Unimplemented: Read as ‘0’
bit 13 SELACLK: Select Auxiliary Clock Source for Auxiliary Clock Divider bit

1 = Auxiliary PLL or oscillator provides the source clock for auxiliary clock divider
0 = Primary PLL provides the source clock for auxiliary clock divider
bit 12-11 AOSCMD<1:0>: Auxiliary Oscillator Mode bits
11 = EC (External Clock) Oscillator mode select
10 = XT (Crystal) Oscillator mode select
01 = HS (High-Speed) Oscillator mode select
00 = Auxiliary Oscillator disabled (default)

bit 10 ASRCSEL.: Select Reference Clock Source for APLL bit

1 = Primary Oscillator is the clock source for APLL
0 = Auxiliary Oscillator is the clock source for APLL

bit 9 FRCSEL.: Select FRC as Reference Clock Source for APLL bit

1 = FRC is the clock source for APLL
0 = Auxiliary Oscillator or Primary Oscillator is the clock source for APLL (determined by ASRCSEL bit)
bit 8 Unimplemented: Read as ‘0’
bit 7-5 APLLPOST<2:0>: Select PLL VCO Output Divider bits
111 = Divided by 1
110 = Divided by 2
101 = Divided by 4
100 = Divided by 8
011 = Divided by 16
010 = Divided by 32
001 = Divided by 64
000 = Divided by 256 (default)
bit 4-3 Unimplemented: Read as ‘0’
bit 2-0 APLLPRE<2:0>: PLL Phase Detector Input Divider bits
111 = Divided by 12
110 = Divided by 10
101 = Divided by 6
100 = Divided by 5
011 = Divided by 4
010 = Divided by 3
001 = Divided by 2
000 = Divided by 1 (default)

Note 1: This register resets only on a Power-on Reset (POR).
2: This register is only available on dsPIC33EPXXXMUB8XX and PIC24EPXXXGU8XX devices.
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REGISTER 9-6:  ACLKDIV3: AUXILIARY CLOCK DIVISOR REGISTER 3(1:2)

U-0 U-0 uU-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — APLLDIV<2:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-3 Unimplemented: Read as ‘0’
bit 2-0 APLLDIV<2:0>: PLL Feedback Divisor bits (PLL Multiplier Ratio)
111 =24
110=21
101 =20
100=19
011=18
010 =17
001 =16

000 = 15 (default)

Note 1: This register resets only on a Power-on Reset (POR).
2: This register is only available on dsPIC33EPXXXMUB8XX and PIC24EPXXXGUB8XX devices.
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REGISTER 9-7: REFOCON: REFERENCE OSCILLATOR CONTROL REGISTER

R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ROON - ROSSLP ROSEL RODIV<3:0>(1)
bit 15 bit 8
U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 ROON: Reference Oscillator Output Enable bit

1 = Reference oscillator output is enabled on REFCLK pin(z)
0 = Reference oscillator output is disabled

bit 14 Unimplemented: Read as ‘0’
bit 13 ROSSLP: Reference Oscillator Run in Sleep bit

1 = Reference oscillator output continues to run in Sleep
0 = Reference oscillator output is disabled in Sleep

bit 12 ROSEL.: Reference Oscillator Source Select bit

1 = Oscillator crystal used as the reference clock
0 = System clock used as the reference clock

bit 11-8 RODIV<3:0>: Reference Oscillator Divider bits(")

1111 = Reference clock divided by 32,768
1110 = Reference clock divided by 16,384
1101 = Reference clock divided by 8,192
1100 = Reference clock divided by 4,096
1011 = Reference clock divided by 2,048
1010 = Reference clock divided by 1,024
1001 = Reference clock divided by 512
1000 = Reference clock divided by 256
0111 = Reference clock divided by 128
0110 = Reference clock divided by 64
0101 = Reference clock divided by 32
0100 = Reference clock divided by 16
0011 = Reference clock divided by 8
0010 = Reference clock divided by 4
0001 = Reference clock divided by 2
0000 = Reference clock

bit 7-0 Unimplemented: Read as ‘0’

Note 1: The reference oscillator output must be disabled (ROON = 0) before writing to these bits.
2: This pin is remappable. See Section 11.4 “Peripheral Pin Select” for more information.
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10.0 POWER-SAVING FEATURES

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 9. “Watch-
dog Timer and Power-Saving Modes”
(DS70615) of the “dsPIC33E/PIC24E
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register

and bit information.

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices provide the
ability to manage power consumption by selectively
managing clocking to the CPU and the peripherals.
In general, a lower clock frequency and a reduction
in the number of circuits being clocked constitutes
lower consumed power.

dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices can
manage power consumption in four ways:

» Clock frequency

* Instruction-based Sleep and Idle modes
» Software-controlled Doze mode

» Selective peripheral control in software

Combinations of these methods can be used to selec-
tively tailor an application’s power consumption while
still maintaining critical application features, such as
timing-sensitive communications.

10.1 Clock Frequency and Clock
Switching

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices allow a wide
range of clock frequencies to be selected under
application control. If the system clock configuration is
not locked, users can choose low-power or high-
precision oscillators by simply changing the NOSCx
bits (OSCCON<10:8>). The process of changing a
system clock during operation, as well as limitations to
the process, are discussed in more detail in
Section 9.0 “Oscillator Configuration”.

EXAMPLE 10-1: PWRSAV INSTRUCTION SYNTAX

10.2 Instruction-Based Power-Saving
Modes

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices have two
special power-saving modes that are entered
through the execution of a special PWRSAV
instruction. Sleep mode stops clock operation and
halts all code execution. Idle mode halts the CPU
and code execution, but allows peripheral modules
to continue operation. The assembler syntax of the
PWRSAV instruction is shown in Example 10-1.

Note: SLEEP MODE and IDLE MODE are con-
stants defined in the assembler include
file for the selected device.

Sleep and Idle modes can be exited as a result of an
enabled interrupt, WDT time-out or a device Reset. When
the device exits these modes, it is said to wake up.

10.2.1 SLEEP MODE
The following occur in Sleep mode:

* The system clock source is shut down. If an
on-chip oscillator is used, it is turned off.

* The device current consumption is reduced to a
minimum, provided that no I/O pin is sourcing
current.

» The Fail-Safe Clock Monitor does not operate,
since the system clock source is disabled.

» The LPRC clock continues to run in Sleep mode if
the WDT is enabled.

» The WDT, if enabled, is automatically cleared
prior to entering Sleep mode.

* Some device features or peripherals can continue
to operate. This includes items such as the input
change natification on the I/O ports, or peripherals
that use an external clock input.

» Any peripheral that requires the system clock
source for its operation is disabled.

The device wakes up from Sleep mode on any of the
these events:

* Any interrupt source that is individually enabled

» Any form of device Reset

* AWDT time-out

On wake-up from Sleep mode, the processor restarts

with the same clock source that was active when Sleep
mode was entered.

PWRSAV #IDLE MODE

PWRSAV #SLEEP_ MODE ; Put the device into SLEEP mode
; Put the device into IDLE mode

© 2009-2012 Microchip Technology Inc.
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10.2.2 IDLE MODE
The following occur in Idle mode:

» The CPU stops executing instructions.
* The WDT is automatically cleared.

» The system clock source remains active. By
default, all peripheral modules continue to operate
normally from the system clock source, but can
also be selectively disabled (see Section 10.4
“Peripheral Module Disable”).

« |fthe WDT or FSCM is enabled, the LPRC also
remains active.

The device wakes from Idle mode on any of these
events:

* Any interrupt that is individually enabled
* Any device Reset
« AWDT time-out

On wake-up from Idle mode, the clock is reapplied to
the CPU and instruction execution will begin (2-4 clock
cycles later), starting with the instruction following the
PWRSAV instruction, or the first instruction in the ISR.

10.2.3 INTERRUPTS COINCIDENT WITH
POWER SAVE INSTRUCTIONS

Any interrupt that coincides with the execution of a
PWRSAV instruction is held off until entry into Sleep or
Idle mode has completed. The device then wakes up
from Sleep or Idle mode.

10.3 Doze Mode

The preferred strategies for reducing power
consumption are changing clock speed and invoking
one of the power-saving modes. In some
circumstances, this cannot be practical. For example, it
may be necessary for an application to maintain
uninterrupted synchronous communication, even while
it is doing nothing else. Reducing system clock speed
can introduce communication errors, while using a
power-saving mode can stop communications
completely.

Doze mode is a simple and effective alternative method
to reduce power consumption while the device is still
executing code. In this mode, the system clock
continues to operate from the same source and at the
same speed. Peripheral modules continue to be
clocked at the same speed, while the CPU clock speed
is reduced. Synchronization between the two clock
domains is maintained, allowing the peripherals to
access the SFRs while the CPU executes code at a
slower rate.

Doze mode is enabled by setting the DOZEN bit
(CLKDIV<11>). The ratio between peripheral and core
clock speed is determined by the DOZE<2:0> bits
(CLKDIV<14:12>). There are eight possible configu-
rations, from 1:1 to 1:128, with 1:1 being the default
setting.

Programs can use Doze mode to selectively reduce
power consumption in event-driven applications. This
allows clock-sensitive functions, such as synchronous
communications, to continue without interruption while
the CPU idles, waiting for something to invoke an
interrupt routine. An automatic return to full-speed CPU
operation on interrupts can be enabled by setting the
ROI bit (CLKDIV<15>). By default, interrupt events
have no effect on Doze mode operation.

For example, suppose the device is operating at
20 MIPS and the ECAN module has been configured
for 500 kbps based on this device operating speed. If
the device is placed in Doze mode with a clock
frequency ratio of 1:4, the ECAN module continues to
communicate at the required bit rate of 500 kbps, but
the CPU now starts executing instructions at a
frequency of 5 MIPS.

10.4 Peripheral Module Disable

The Peripheral Module Disable (PMD) registers
provide a method to disable a peripheral module by
stopping all clock sources supplied to that module.
When a peripheral is disabled using the appropriate
PMD control bit, the peripheral is in @ minimum power
consumption state. The control and status registers
associated with the peripheral are also disabled, so
writes to those registers do not have effect and read
values are invalid.

A peripheral module is enabled only if both the
associated bit in the PMD register is cleared and the
peripheral is supported by the specific dsPIC® DSC
variant. If the peripheral is present in the device, it is
enabled in the PMD register by default.

Note: If a PMD bit is set, the corresponding
module is disabled after a delay of one
instruction cycle. Similarly, if a PMD bit is
cleared, the corresponding module is
enabled after a delay of one instruction
cycle (assuming the module control regis-
ters are already configured to enable

module operation).
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10.5 Power-Saving Resources

Many useful resources related to Power-Saving
features are provided on the main product page of the
Microchip web site for the devices listed in this data
sheet. This product page, which can be accessed using
this link, contains the latest updates and additional
information.

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

10.5.1 KEY RESOURCES

» Section 9. “Watchdog Timer and
Power-Saving Modes” (DS70615) in the
“dsPIC33E/PIC24E Family Reference Manual”

* Code Samples

* Application Notes
» Software Libraries
* Webinars

 All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

» Development Tools

10.6 Special Function Registers

Seven registers, PMD1: Peripheral Module Disable
Control Register 1 through PMD?7: Peripheral Module
Disable Control Register 7, are provided for peripheral
module control.
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REGISTER 10-1:

PMD1: PERIPHERAL MODULE DISABLE CONTROL REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
T5MD T4MD T3MD T2MD T1MD Qeltmp™ | pwmmbp™ DCIMD
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
12C1MD U2MD U1MD SPI12MD SPIMMD C2MD C1MD AD1MD
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15 T5MD: Timer5 Module Disable bit
1 = Timer5 module is disabled

0 = Timer5 module is enabled
T4MD: Timer4 Module Disable bit
1 = Timer4 module is disabled

0 = Timer4 module is enabled
T3MD: Timer3 Module Disable bit
1 = Timer3 module is disabled

0 = Timer3 module is enabled
T2MD: Timer2 Module Disable bit
1 = Timer2 module is disabled

0 = Timer2 module is enabled
T1MD: Timer1 Module Disable bit
1 = Timer1 module is disabled

0 = Timer1 module is enabled
QEIMMD: QEI1 Module Disable bit("
1 = QEI1 module is disabled

0 = QEI1 module is enabled
PWMMD: PWM Module Disable bit(")
1 = PWM module is disabled

0 = PWM module is enabled
DCIMD: DCI Module Disable bit

1 = DCI module is disabled

0 = DCI module is enabled
12C1MD: 12C1 Module Disable bit
1 =12C1 module is disabled

0 =12C1 module is enabled
U2MD: UART2 Module Disable bit
1 = UARTZ2 module is disabled

0 = UART2 module is enabled
U1MD: UART1 Module Disable bit
1 = UART1 module is disabled

0 = UART1 module is enabled
SPI2MD: SPI2 Module Disable bit
1 = SPI2 module is disabled

0 = SPI2 module is enabled

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4

Note 1: This bit is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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REGISTER 10-1: PMD1: PERIPHERAL MODULE DISABLE CONTROL REGISTER 1 (CONTINUED)

bit 3 SPIMMD: SPI1 Module Disable bit
1 = SPI1 module is disabled
0 = SPI1 module is enabled

bit 2 C2MD: ECAN2 Module Disable bit
1 = ECAN2 module is disabled
0 = ECAN2 module is enabled

bit 1 C1MD: ECAN1 Module Disable bit
1 = ECAN1 module is disabled
0 = ECAN1 module is enabled

bit 0 AD1MD: ADC1 Module Disable bit
1 = ADC1 module is disabled
0 = ADC1 module is enabled

Note 1: This bit is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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REGISTER 10-2: PMD2: PERIPHERAL MODULE DISABLE CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IC8MD IC7MD IC6MD IC5MD IC4MD IC3MD IC2MD IC1MD
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
OC8MD OC7MD OCe6MD OC5MD OC4MD OC3MD OC2MD OC1MD
bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 IC8MD: Input Capture 8 Module Disable bit

1 = Input Capture 8 module is disabled

0 = Input Capture 8 module is enabled

IC7MD: Input Capture 2 Module Disable bit

1 = Input Capture 7 module is disabled

0 = Input Capture 7 module is enabled

IC6MD: Input Capture 6 Module Disable bit

1 = Input Capture 6 module is disabled

0 = Input Capture 6 module is enabled

IC5MD: Input Capture 5 Module Disable bit

1 = Input Capture 5 module is disabled

0 = Input Capture 5 module is enabled

IC4MD: Input Capture 4 Module Disable bit

1 = Input Capture 4 module is disabled

0 = Input Capture 4 module is enabled

IC3MD: Input Capture 3 Module Disable bit

1 = Input Capture 3 module is disabled

0 = Input Capture 3 module is enabled

IC2MD: Input Capture 2 Module Disable bit

1 = Input Capture 2 module is disabled

0 = Input Capture 2 module is enabled

IC1MD: Input Capture 1 Module Disable bit

1 = Input Capture 1 module is disabled

0 = Input Capture 1 module is enabled
OC8MD: Output Compare 8 Module Disable bit
1 = Output Compare 8 module is disabled

0 = Output Compare 8 module is enabled
OC7MD: Output Compare 7 Module Disable bit
1 = Output Compare 7 module is disabled

0 = Output Compare 7 module is enabled
OC6MD: Output Compare 6 Module Disable bit
1 = Output Compare 6 module is disabled

0 = Output Compare 6 module is enabled
OC5MD: Output Compare 5 Module Disable bit

1 = Output Compare 5 module is disabled
0 = Output Compare 5 module is enabled

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4
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REGISTER 10-2:

bit 3

bit 2

bit 1

bit 0

OC4MD: Output Compare 4 Module Disable bit
1 = Output Compare 4 module is disabled
0 = Output Compare 4 module is enabled
OC3MD: Output Compare 3 Module Disable bit
1 = Output Compare 3 module is disabled
0 = Output Compare 3 module is enabled
OC2MD: Output Compare 2 Module Disable bit
1 = Output Compare 2 module is disabled
0 = Output Compare 2 module is enabled
OC1MD: Output Compare 1 Module Disable bit

1 = Output Compare 1 module is disabled
0 = Output Compare 1 module is enabled

PMD2: PERIPHERAL MODULE DISABLE CONTROL REGISTER 2 (CONTINUED)

© 2009-2012 Microchip Technology Inc.

DS70616G-page 197



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 10-3:

PMD3: PERIPHERAL MODULE DISABLE CONTROL REGISTER 3

R/W-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0
TO9MD T8MD T7MD T6MD — CMPMD RTCCMD PMPMD
bit 15 bit 8
R/W-0 u-0 R/W-0 u-0 R/W-0 u-0 R/W-0 R/W-0
CRCMD — QEI2mD(") — U3MD — 12C2MD AD2MD
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15 TIMD: Timer9 Module Disable bit

1 = Timer9 module is disabled
0 = Timer9 module is enabled
T8MD: Timer8 Module Disable bit
1 = Timer8 module is disabled
0 = Timer8 module is enabled
T7MD: Timer7 Module Disable bit
1 = Timer7 module is disabled
0 = Timer7 module is enabled
T6MD: Timer6 Module Disable bit

1 = Timer6 module is disabled
0 = Timer6 module is enabled

bit 14

bit 13

bit 12

bit 11
bit 10

Unimplemented: Read as ‘0’
CMPMD: Comparator Module Disable bit

1 = Comparator module is disabled
0 = Comparator module is enabled

RTCCMD: RTCC Module Disable bit

1 = RTCC module is disabled
0 = RTCC module is enabled

PMPMD: PMP Module Disable bit

1 = PMP module is disabled

0 = PMP module is enabled
CRCMD: CRC Module Disable bit

1 = CRC module is disabled

0 = CRC module is enabled
Unimplemented: Read as ‘0’
QEI2MD: QEI2 Module Disable bit("

1 = QEI2 module is disabled
0 = QEI2 module is enabled

Unimplemented: Read as ‘0’
U3MD: UART3 Module Disable bit

1 = UART3 module is disabled
0 = UART3 module is enabled

Unimplemented: Read as ‘0’

bit 9

bit 8

bit 7

bit 6
bit 5

bit 4
bit 3

bit 2

Note 1: This bit is available in dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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bit 1 12C2MD: 12C2 Module Disable bit

1 =12C2 module is disabled
0 =12C2 module is enabled

bit 0 AD2MD: ADC2 Module Disable bit

1 = ADC2 module is disabled
0 = ADC2 module is enabled

Note 1: This bit is available in dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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REGISTER 10-4:

PMD4: PERIPHERAL MODULE DISABLE CONTROL REGISTER 4

u-0 u-0 u-0 U-0 u-0 u-0 u-0 U-0
bit 15 bit 8
u-0 u-0 R/W-0 u-0 R/W-0 u-0 u-0 R/W-0
— — U4MD — REFOMD — — usB1mD™
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-6
bit 5

bit 4
bit 3

bit 2-1
bit 0

Note 1:

Unimplemented: Read as ‘0’
U4MD: UART4 Module Disable bit

1 = UART4 module is disabled
0 = UART4 module is enabled

Unimplemented: Read as ‘0’

REFOMD: Reference Clock Module Disable bit

1 = Reference clock module is disabled
0 = Reference clock module is enabled

Unimplemented: Read as ‘0’
USB1MD: USB Module Disable bit(")

1 = USB module is disabled
0 = USB module is enabled

This bit is only available on dsPIC33EPXXXMU8XXX and PIC24EPXXXGUB8XX devices.
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REGISTER 10-5: PMD5: PERIPHERAL MODULE DISABLE CONTROL REGISTER 5

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IC16MD IC15MD IC14MD IC13MD IC12MD IC11MD IC10MD ICOMD
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
OC16MD OC15MD OC14MD OC13MD OC12MD OC11MD OC10MD OC9MD
bit 7 bit 0

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 IC16MD: IC16 Module Disable bit

1 =1C16 module is disabled

0 =1C16 module is enabled
IC15MD: IC15 Module Disable bit

1 =1C15 module is disabled

0 = 1C15 module is enabled
IC14MD: IC14 Module Disable bit

1 =1C14 module is disabled

0 = 1C14 module is enabled
IC13MD: IC13 Module Disable bit

1 =1C13 module is disabled

0 =1C13 module is enabled
IC12MD: IC12 Module Disable bit

1 =1C12 module is disabled

0 = 1C12 module is enabled
IC11MD: IC11 Module Disable bit

1 =1C11 module is disabled

0 = I1C11 module is enabled
IC10MD: IC10 Module Disable bit

1 =1C10 module is disabled

0 =1C10 module is enabled
IC9MD: IC9 Module Disable bit

1 =1C9 module is disabled

0 = 1C9 module is enabled
OC16MD: OC16 Module Disable bit
1 = OC16 module is disabled

0 = OC16 module is enabled
OC15MD: OC15 Module Disable bit
1 = OC15 module is disabled

0 = OC15 module is enabled
OC14MD: OC14 Module Disable bit
1 = OC14 module is disabled

0 = OC14 module is enabled
OC13MD: OC13 Module Disable bit

1 = OC13 module is disabled
0 = OC13 module is enabled

bit 14

bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4
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REGISTER 10-5: PMDS5: PERIPHERAL MODULE DISABLE CONTROL REGISTER 5 (CONTINUED)

bit 3 OC12MD: OC12 Module Disable bit

1 = OC12 module is disabled
0 = OC12 module is enabled

bit 2 OC11MD: OC11 Module Disable bit
1 = OC11 module is disabled
0 = OC11 module is enabled

bit 1 OC10MD: OC10 Module Disable bit
1 = OC10 module is disabled
0 = OC10 module is enabled

bit 0 OC9MD: OC9 Module Disable bit

1 = OC9 module is disabled
0 = OC9 module is enabled
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REGISTER 10-6: PMD6: PERIPHERAL MODULE DISABLE CONTROL REGISTER 6

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— pwmM7MDM | PwmemMD™ | PwMsMD™) | PWM4MD™ | PWwM3MD™) | PiwM2MD™) | PWM1MD()
bit 15 bit 8
u-0 u-0 U-0 U-0 u-0 u-0 R/W-0 R/W-0
- - = = = - SP14MD SPI3MD
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14 PWM7MD: PWM7 Module Disable bit(")

1 = PWMY7 module is disabled
0 = PWMY7 module is enabled

bit 13 PWM6MD: PWM6 Module Disable bit"

1 = PWM6 module is disabled
0 = PWM6 module is enabled

bit 12 PWM5MD: PWMS5 Module Disable bit("

1 = PWM5 module is disabled
0 = PWM5 module is enabled

bit 11 PWM4MD: PWM4 Module Disable bit("

1 = PWM4 module is disabled
0 = PWM4 module is enabled

bit 10 PWM3MD: PWM3 Module Disable bit"

1 = PWM3 module is disabled
0 = PWM3 module is enabled

bit 9 PWM2MD: PWM2 Module Disable bit("

1 = PWM2 module is disabled
0 = PWM2 module is enabled

bit 8 PWM1MD: PWM1 Module Disable bit"

1 = PWM1 module is disabled
0 = PWM1 module is enabled

bit 7-2 Unimplemented: Read as ‘0’
bit 1 SPI4MD: SPI4 Module Disable bit

1 = SPI4 module is disabled
0 = SPI4 module is enabled

bit 0 SPI3MD: SPI3 Module Disable bit

1 = SPI3 module is disabled
0 = SPI3 module is enabled

Note 1: This bit is available in dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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REGISTER 10-7:

PMD7: PERIPHERAL MODULE DISABLE CONTROL REGISTER 7

U-0 uU-0 u-0 U-0 U-0 U-0 u-0 U-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 u-0 U-0
DMA12MD DMA8SMD DMA4MD DMAOMD
DMA13MD DMASMD DMA5MD DMA1MD
DMA14MD | DMA10MD DMA6MD DMA2MD
— DMA11MD DMA7MD DMA3MD
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-8
bit 7

bit 6

bit 5

Unimplemented: Read as ‘0’

DMA12MD: DMA12 Module Disable bit

1 = DMA12 module is disabled
0 = DMA12 module is enabled

DMA13MD: DMA13 Module Disable bit

1 = DMA13 module is disabled
0 = DMA13 module is enabled

DMA14MD: DMA14 Module Disable bit

1 = DMA14 module is disabled
0 = DMA14 module is enabled

DMAS8MD: DMA3 Module Disable bit

1 = DMA8 module is disabled
0 = DMAS8 module is enabled

DMA9MD: DMA2 Module Disable bit

1 = DMA9 module is disabled
0 = DMA9 module is enabled

DMA10MD: DMA10 Module Disable bit

1 = DMA10 module is disabled
0 = DMA10 module is enabled

DMA11MD: DMA11 Module Disable bit

1 = DMA11 module is disabled
0 = DMA11 module is enabled

DMA4MD: DMA4 Module Disable bit

1 = DMA4 module is disabled
0 = DMA4 module is enabled

DMASMD: DMA5 Module Disable bit

1 = DMA5 module is disabled
0 = DMA5 module is enabled

DMAGMD: DMAG6 Module Disable bit

1 = DMAG6 module is disabled
0 = DMA6 module is enabled

DMA7MD: DMA7 Module Disable bit

1 = DMAY7 module is disabled
0 = DMAY7 module is enabled
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REGISTER 10-7: PMD7: PERIPHERAL MODULE DISABLE CONTROL REGISTER 7 (CONTINUED)
bit 4 DMAOMD: DMAO Module Disable bit
1 = DMAO module is disabled
0 = DMAO module is enabled
DMA1MD: DMA1 Module Disable bit
1 = DMA1 module is disabled
0 = DMA1 module is enabled
DMA2MD: DMA2 Module Disable bit
1 = DMA2 module is disabled
0 = DMA2 module is enabled
DMA3MD: DMA3 Module Disable bit

1 = DMA3 module is disabled
0 = DMA3 module is enabled

bit 3-0 Unimplemented: Read as ‘0’
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NOTES:
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11.0 1/O PORTS

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 10. “I/O
Ports” (DS70598) of the “dsPIC33E/
PIC24E Family Reference Manual’,
which is available from the Microchip web
site (www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register

and bit information.

All of the device pins (except VDD, Vss, MCLR and
OSC1/CLKI) are shared among the peripherals and the
parallel /O ports. All I/O input ports feature Schmitt
Trigger inputs for improved noise immunity.

111 Parallel I/O (PIO) Ports

Generally, a parallel /0 port that shares a pin with a
peripheral is subservient to the peripheral. The
peripheral’s output buffer data and control signals are
provided to a pair of multiplexers. The multiplexers
select whether the peripheral or the associated port
has ownership of the output data and control signals of
the 1/O pin. The logic also prevents “loop through,” in
which a port’s digital output can drive the input of a
peripheral that shares the same pin. Figure 11-1 illus-
trates how ports are shared with other peripherals and
the associated 1/0O pin to which they are connected.

When a peripheral is enabled and the peripheral is
actively driving an associated pin, the use of the pin as
a general purpose output pin is disabled. The 1/O pin
can be read, but the output driver for the parallel port bit
is disabled. If a peripheral is enabled, but the peripheral
is not actively driving a pin, that pin can be driven by a
port.

All port pins have eight registers directly associated
with their operation as digital 1/0. The Data Direction
register (TRISx) determines whether the pin is an input
or an output. If the data direction bitis a ‘1’, then the pin
is an input. All port pins are defined as inputs after a
Reset. Reads from the latch (LATx) read the latch.
Writes to the latch write the latch. Reads from the port
(PORTXx) read the port pins, while writes to the port pins
write the latch.

Any bit and its associated data and control registers
that are not valid for a particular device is disabled. This
means the corresponding LATx and TRISx registers
and the port pin are read as zeros.

When a pin is shared with another peripheral or
function that is defined as an input only, it is
nevertheless regarded as a dedicated port because
there is no other competing source of outputs.
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FIGURE 11-1: BLOCK DIAGRAM OF A TYPICAL SHARED PORT STRUCTURE
Peripheral Module Output Multiplexers

P‘eripheral Input Data

1 1
| Peripheral Module Enable ! ! !
I | S _ o
eripheral Output Enable A r a
| | | | Output Enable ,
Peripheral Output Data o l |
Lo ———— 3 IE | |
PIO Module 1 louput Data | |
r—_—_ - - - - - — — A |
| Read TRIS | 2
o_ 1 |
I | |
| Data Bus D Q | | /0 Pin |
| WR TRIS CK=L | L=
: TRIS Latch :
| o— D Q |
| WR LAT + |
WR Port CKL
| Data Latch |
I 1 |
| Read LAT |
| | Input Data
| Read Port |
L - - |
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11.1.1 OPEN-DRAIN CONFIGURATION

In addition to the PORT, LAT and TRIS registers for
data control, some port pins can also be individually
configured for either digital or open-drain output. This
is controlled by the Open-Drain Control register,
ODCx, associated with each port. Setting any of the
bits configures the corresponding pin to act as an
open-drain output.

The open-drain feature allows the generation of
outputs higher than VDD (e.g., 5V on a 5V tolerant pin)
by using external pull-up resistors. The maximum
open-drain voltage allowed is the same as the
maximum VIH specification for that pin.

See the “Pin Diagrams” section for the available pins
and their functionality.

11.2 Configuring Analog and Digital
Port Pins

The ANSELXx register controls the operation of the
analog port pins. The port pins that are to function as
analog inputs or outputs must have their corresponding
ANSELXx and TRISx bits set. In order to use port pins for
I/O functionality with digital modules, such as Timers,
UARTS, etc., the corresponding ANSELXx bit must be
cleared.

The ANSELX register has a default value of OxFFFF;
therefore, all pins that share analog functions are
analog (not digital) by default. Refer to the Pinout 1/0
Descriptions (Table 1-1 in Section 1.0 “Device
Overview”) for the complete list of analog pins.

If the TRISXx bit is cleared (output) while the ANSELX bit
is set, the digital output level (VOH or VoL) is converted
by an analog peripheral, such as the ADC module or
Comparator module.

When the PORT register is read, all pins configured as
analog input channels are read as cleared (a low level).

Pins configured as digital inputs do not convert an
analog input. Analog levels on any pin defined as a
digital input (including the pins defined as Analog in
Table 1-1 in Section 1.0 “Device Overview”) can
cause the input buffer to consume current that
exceeds the device specifications.

11.2.1 I/0 PORT WRITE/READ TIMING

One instruction cycle is required between a port
direction change or port write operation and a read
operation of the same port. Typically this instruction
would be an NOP, as shown in Example 11-1.

11.3 Input Change Notification

The input change notification function of the 1/0 ports
allows the dsPIC33EPXXX(GP/MC/MU)806/810/814
and PIC24EPXXX(GP/GU)810/814 devices to
generate interrupt requests to the processor in
response to a Change-of-State (COS) on selected input
pins. This feature can detect input Change-of-States
even in Sleep mode, when the clocks are disabled.
Every I/O port pin can be selected (enabled) for
generating an interrupt request on a Change-of-State.

Three control registers are associated with the CN
functionality of each 1/0O port. The CNENXx registers
contain the CN interrupt enable control bits for each of
the input pins. Setting any of these bits enables a CN
interrupt for the corresponding pins.

Each 1/0 pin also has a weak pull-up and a weak
pull-down connected to it. The pull-ups act as a
current source or sink source connected to the pin,
and eliminate the need for external resistors when
push-button or keypad devices are connected. The
pull-ups and pull-downs are enabled separately using
the CNPUx and the CNPDx registers, which contain
the control bits for each of the pins. Setting any of
the control bits enables the weak pull-ups and/or
pull-downs for the corresponding pins.

Note:  Pull-ups and pull-downs on change notifi-
cation pins should always be disabled
when the port pin is configured as a digital

output.

EXAMPLE 11-1: PORT WRITE/READ
EXAMPLE

MOV 0xFF00, WO ; Configure PORTB<15:8>
; as inputs

; and PORTB<7:0>

; as outputs

NOP ; Delay 1 cycle

BTSS PORTB, #13 ; Next Instruction

MOV WO, TRISB
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11.4 Peripheral Pin Select

A major challenge in general purpose devices is provid-
ing the largest possible set of peripheral features while
minimizing the conflict of features on 1/O pins. The chal-
lenge is even greater on low pin-count devices. In an
application where more than one peripheral needs to
be assigned to a single pin, inconvenient workarounds
in application code or a complete redesign may be the
only option.

Peripheral Pin Select configuration provides an
alternative to these choices by enabling peripheral set
selection and their placement on a wide range of 1/0O
pins. By increasing the pinout options available on a
particular device, users can better tailor the device to
their entire application, rather than trimming the
application to fit the device.

The Peripheral Pin Select configuration feature oper-
ates over a fixed subset of digital I/O pins. Users may
independently map the input and/or output of most dig-
ital peripherals to any one of these 1/O pins. Peripheral
Pin Select is performed in software and generally does
not require the device to be reprogrammed. Hardware
safeguards are included that prevent accidental or
spurious changes to the peripheral mapping once it has
been established.

11.4.1 AVAILABLE PINS

The number of available pins is dependent on the
particular device and its pin count. Pins that support the
Peripheral Pin Select feature include the designation
“RPn” or “RPIn” in their full pin designation, where “RP”
designates a remappable function for input or output
and “RPI” designates a remappable functions for input
only, and “n” is the remappable pin number.

11.4.2 AVAILABLE PERIPHERALS

The peripherals managed by the Peripheral Pin Select
are all digital only peripherals. These include general
serial communications (UART and SPI), general pur-
pose timer clock inputs, timer-related peripherals (input
capture and output compare) and interrupt-on-change
inputs.

In comparison, some digital-only peripheral modules are
never included in the Peripheral Pin Select feature. This
is because the peripheral’s function requires special 1/0
circuitry on a specific port and cannot be easily con-
nected to multiple pins. These modules include 1°C and
the PWM. A similar requirement excludes all modules
with analog inputs, such as the ADC Converter.

A key difference between remappable and non-
remappable peripherals is that remappable peripherals
are not associated with a default I/0 pin. The peripheral
must always be assigned to a specific I1/0 pin before it
can be used. In contrast, non-remappable peripherals
are always available on a default pin, assuming that the
peripheral is active and not conflicting with another
peripheral.

When a remappable peripheral is active on a given I/O
pin, it takes priority over all other digital I/0O and digital
communication peripherals associated with the pin.
Priority is given regardless of the type of peripheral that
is mapped. Remappable peripherals never take priority
over any analog functions associated with the pin.

11.4.3 CONTROLLING PERIPHERAL PIN
SELECT

Peripheral Pin Select features are controlled through
two sets of SFRs: one to map peripheral inputs and one
to map outputs. Because they are separately con-
trolled, a particular peripheral’s input and output (if the
peripheral has both) can be placed on any selectable
function pin without constraint.

The association of a peripheral to a peripheral-selectable
pin is handled in two different ways, depending on
whether an input or output is being mapped.

11.4.4 INPUT MAPPING

The inputs of the Peripheral Pin Select options are
mapped on the basis of the peripheral. That is, a control
register associated with a peripheral dictates the pin it
will be mapped to. The RPINRX registers are used to
configure peripheral input mapping (see Register 11-1
through Register 11-22). Each register contains sets of
7-bit fields, with each set associated with one of the
remappable peripherals (see Table 11-1). Programming
a given peripheral’s bit field with an appropriate 7-bit
value maps the RPn/RPIn pin with the corresponding
value to that peripheral (see Table 11-2). For any given
device, the valid range of values for any bit field corre-
sponds to the maximum number of Peripheral Pin
Selections supported by the device.

For example, Figure 11-2 illustrates remappable pin
selection for the UTRX input.

FIGURE 11-2: U1RX REMAPPABLE INPUT

U1RXR<6:0>
X SN
RPO
X 1
RP1
E 2 U1RX Input
RP3 to Peripheral
° . e
[ ] [ ]
[ ] [ ]
X n
RPn/RPIn
Note: For input only, Peripheral Pin Select functionality
does not have priority over TRISx settings.
Therefore, when configuring RPn/RPIn pin for
input, the corresponding bit in the TRISx register
must also be configured for input (set to ‘1°).
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TABLE 11-1: SELECTABLE INPUT SOURCES (MAPS INPUT TO FUNCTION)

Input Name(") Function Name Register Configuration Bits
External Interrupt 1 INT1 RPINRO INT1R<6:0>
External Interrupt 2 INT2 RPINR1 INT2R<6:0>
External Interrupt 3 INT3 RPINR1 INT3R<6:0>
External Interrupt 4 INT4 RPINR2 INT4R<6:0>
Timer2 External Clock T2CK RPINR3 T2CKR<6:0>
Timer3 External Clock T3CK RPINR3 T3CKR<6:0>
Timer4 External Clock T4CK RPINR4 T4CKR<6:0>
Timer5 External Clock T5CK RPINR4 T5CKR<6:0>
Timer6 External Clock T6CK RPINR5S T6CKR<6:0>
Timer7 External Clock T7CK RPINR5 T7CKR<6:0>
Timer8 External Clock T8CK RPINR6 T8CKR<6:0>
Timer9 External Clock TI9CK RPINR6 T9CKR<6:0>
Input Capture 1 IC1 RPINR7 IC1R<6:0>
Input Capture 2 IC2 RPINR7 IC2R<6:0>
Input Capture 3 IC3 RPINRS8 IC3R<6:0>
Input Capture 4 IC4 RPINRS IC4R<6:0>
Input Capture 5 IC5 RPINR9 IC5R<6:0>
Input Capture 6 IC6 RPINR9 IC6R<6:0>
Input Capture 7 IC7 RPINR10 IC7R<6:0>
Input Capture 8 IC8 RPINR10 IC8R<6:0>
Output Compare Fault A OCFA RPINR11 OCFAR<6:0>
Output Compare Fault B OCFB RPINR11 OCFBR<6:0>
PMW Fault 1(2) FLT1 RPINR12 FLT1R<6:0>
PMW Fault 22) FLT2 RPINR12 FLT2R<6:0>
PMW Fault 3(2) FLT3 RPINR13 FLT3R<6:0>
PMW Fault 4(2) FLT4 RPINR13 FLT4R<6:0>
QEI1 Phase A?) QEA1 RPINR14 QEA1R<6:0>
QEI1 Phase A®®) QEB1 RPINR14 QEB1R<6:0>
QEN Index(® INDX1 RPINR15 INDX1R<6:0>
QEI1 Home(? HOME1 RPINR15 HOM1R<6:0>
QEI2 Phase A®®) QEA2 RPINR16 QEA2R<6:0>
QEI2 Phase A?) QEB2 RPINR16 QEB2R<6:0>
QEI2 Index(® INDX2 RPINR17 INDX2R<6:0>
QEI2 Home(® HOME2 RPINR17 HOM2R<6:0>
UART1 Receive U1RX RPINR18 U1RXR<6:0>
UART1 Clear-to-Send U1CTS RPINR18 U1CTSR<6:0>
UART2 Receive U2RX RPINR19 U2RXR<6:0>
UART2 Clear-to-Send U2CTS RPINR19 U2CTSR<6:0>
SPI1 Data Input SDI1 RPINR20 SDI1R<6:0>
SPI1 Clock Input SCK1 RPINR20 SCK1R<6:0>
SPI1 Slave Select SS1 RPINR21 SS1R<6:0>
SPI2 Slave Select SS2 RPINR23 SS2R<6:0>

Note 1: Unless otherwise noted, all inputs use the Schmitt Trigger input buffers.
2: This input source is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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TABLE 11-1: SELECTABLE INPUT SOURCES (MAPS INPUT TO FUNCTION) (CONTINUED)

Input Name(") Function Name Register Configuration Bits
DCI Data Input CsDI RPINR24 CSDIR<6:0>
DCI Clock Input CSCKIN RPINR24 CSCKR<6:0>
DCI FSYNC Input COFSIN RPINR25 COFSR<6:0>
CAN1 Receive C1RX RPINR26 C1RXR<6:0>
CAN2 Receive C2RX RPINR26 C2RXR<6:0>
UART3 Receive U3RX RPINR27 U3RXR<6:0>
UART3 Clear-to-Send U3CTS RPINR27 U3CTSR<6:0>
UART4 Receive U4RX RPINR28 U4RXR<6:0>
UART4 Clear-to-Send U4CTS RPINR28 U4CTSR<6:0>
SPI3 Data Input SDI3 RPINR29 SDI3R<6:0>
SPI3 Clock Input SCK3 RPINR29 SCK3R<6:0>
SPI3 Slave Select SS3 RPINR30 SS3R<6:0>
SPI4 Data Input SDl4 RPINR31 SDI4R<6:0>
SPI4 Clock Input SCK4 RPINR31 SCK4R<6:0>
SPI14 Slave Select SS4 RPINR32 SS4R<6:0>
Input Capture 9 IC9 RPINR33 IC9R<6:0>
Input Capture 10 IC10 RPINR33 IC10R<6:0>
Input Capture 11 IC11 RPINR34 IC11R<6:0>
Input Capture 12 IC12 RPINR34 IC12R<6:0>
Input Capture 13 IC13 RPINR35 IC13R<6:0>
Input Capture 14 IC14 RPINR35 IC14R<6:0>
Input Capture 15 IC15 RPINR36 IC15R<6:0>
Input Capture 16 IC16 RPINR36 IC16R<6:0>
Output Compare Fault C OCFC RPINR37 OCFCR<6:0>
PWM Fault 52) FLT5 RPINR42 FLT5R<6:0>
PWM Fault 6(2) FLT6 RPINR42 FLT6R<6:0>
PWM Fault 7() FLT7 RPINR43 FLT7R<6:0>
PWM Dead-Time DTCMP1 RPINR38 DTCMP1R<6:0>
Compensation 1)
PWM Dead-Time DTCMP2 RPINR39 DTCMP2R<6:0>
Compensation 20
PWM Dead-Time DTCMP3 RPINR39 DTCMP3R<6:0>
Compensation 302
PWM Dead-Time DTCMP4 RPINR40 DTCMP4R<6:0>
Compensation 4(2)
PWM Dead-Time DTCMP5 RPINR40 DTCMP5R<6:0>
Compensation 5()
PWM Dead-Time DTCMP6 RPINR41 DTCMP6R<6:0>
Compensation 6(2)
PWM Dead-Time DTCMP7 RPINR41 DTCMP7R<6:0>
Compensation 7
PWM Synch Input 1(2) SYNCI1 RPINR37 SYNCI1R<6:0>
PWM Synch Input 2(2) SYNCI2 RPINR38 SYNCI2R<6:0>

Note 1: Unless otherwise noted, all inputs use the Schmitt Trigger input buffers.

2: This input source is available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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TABLE 11-2:  INPUT PIN SELECTION FOR SELECTABLE INPUT SOURCES

PeripheraI.Pin Select Input/ Pin Assignment PeripheraI.Pin Select Input/ Pin Assignment
Input Register Value | Output Input Register Value Output
000 0000 | Vss 010 1101 I RPI145
000 0001 | c1out® 010 1110 | RP146
000 0010 [ c2ouTh 010 1111 | RP147
000 0011 | c3out 011 0000 — Reserved
000 0100 — Reserved 011 0001 I RPI149
000 0101 = Reserved 011 0010 I RPI50
000 0110 — Reserved 011 0011 I RPI151
000 0111 — Reserved 011 0100 I RPI52
000 1000 | FINDX1(") 011 0101 — Reserved
000 1001 | FHOME1(") 011 0110 — Reserved
000 1010 | FINDx2(") 011 0111 — Reserved
000 1011 | FHOME2(") 011 1000 — Reserved
000 1100 — Reserved 011 1001 — Reserved
000 1101 — Reserved 011 1010 — Reserved
000 1110 — Reserved 011 1011 — Reserved
000 1111 — Reserved 011 1100 I RPI60
001 0000 | RPI116 011 1101 I RPI61
001 0001 | RPI17 011 1110 I RPI62
001 0010 | RPI18 011 1111 — Reserved
001 0011 | RPI19 100 0000 I/0 RP64
001 0100 | RPI120 100 0001 1/0 RP65
001 0101 | RPI21 100 0010 I/0 RP66
001 0110 | RPI22 100 0011 I/0 RP67
001 0111 | RPI23 100 0100 1/0 RP68
001 1000 — Reserved 100 0101 I/O RP69
001 1001 — Reserved 100 0110 I/O RP70
001 1010 = Reserved 100 0111 1/0 RP71
001 1011 — Reserved 100 1000 I RPI72
001 1100 — Reserved 100 1001 I RPI73
001 1101 = Reserved 100 1010 I RPI74
001 1110 | RPI30 100 1011 I RPI75
001 1111 | RPI31 100 1100 I RPI76
010 0000 | RPI132 100 1101 I RPI77
010 0001 | RPI33 100 1110 I RPI78
010 0010 | RPI134 100 1111 I/0 RP79
010 0011 | RPI35 101 0000 1/0 RP80
010 0100 | RPI36 101 0001 I RPI181
010 0101 | RPI37 101 0010 I/0 RP82
010 0110 | RPI38 101 0011 I RPI83
010 0111 | RPI39 101 0100 I/0 RP84
010 1000 | RP140 101 0101 I/0 RP85
010 1001 | RPI41 101 0110 I RPI86
010 1010 | RPI142 101 0111 I/0 RP87

Note 1: See Section 11.4.4.2 “Virtual Connections” for more information on selecting this pin assignment.
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TABLE 11-2: INPUT PIN SELECTION FOR SELECTABLE INPUT SOURCES (CONTINUED)

PeripheraI_Pin Select Input/ Pin Assignment PeripheraI_Pin Select Input/ Pin Assignment
Input Register Value | Output Input Register Value Output
010 1011 | RPI143 101 1000 I RPI88
010 1100 | RP144 101 1001 I RPI89
101 1010 — Reserved 110 1101 I/O RP109
101 1011 — Reserved 110 1110 — Reserved
101 1100 — Reserved 110 1111 — Reserved
101 1101 = Reserved 111 0000 110 RP112
101 1110 = Reserved 111 0001 1/0 RP113
101 1111 — Reserved 111 0010 — Reserved
110 0000 110 RP96 111 0011 — Reserved
110 0001 /0 RP97 111 0100 = Reserved
110 0010 1/0 RP98 111 0101 — Reserved
110 0011 1/0 RP99 111 0110 I/O RP118
110 0100 1/0 RP100 111 0111 I RPI119
110 0101 1/0 RP101 111 1000 I/O RP120
110 0110 /0 RP102 111 1001 I RPI1121
110 0111 — Reserved 111 1010 — Reserved
110 1000 1/0 RP104 111 1011 — Reserved
110 1001 — Reserved 111 1100 I RPI124
110 1010 = Reserved 111 1101 1/0 RP125
110 1011 — Reserved 111 1110 I/O RP126
110 1100 1/0 RP108 111 1111 I/0 RP127

Note 1: See Section 11.4.4.2 “Virtual Connections” for more information on selecting this pin assignment.
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11.4.4.1

In contrast to inputs, the outputs of the Peripheral Pin
Select options are mapped on the basis of the pin. In
this case, a control register associated with a particular
pin dictates the peripheral output to be mapped. The
RPORXx registers are used to control output mapping.
Like the RPINRX registers, each register contains sets
of 6 bit fields, with each set associated with one RPn
pin (see Register 11-44 through Register 11-51). The
value of the bit field corresponds to one of the periph-
erals and that peripheral’s output is mapped to the pin
(see Table 11-3 and Figure 11-3).

A null output is associated with the Output Register
Reset value of ‘0’. This is done to ensure that remap-
pable outputs remain disconnected from all output pins
by default.

Output Mapping

FIGURE 11-3:

MULTIPLEXING OF
REMAPPABLE OUTPUT
FOR RPn

RPnR<5:0>

Default

U1TX Output

U1RTS Output

QEI2CCMP Output

REFCLK Output

RPn

Output Data N\
X

TABLE 11-3: OUTPUT SELECTION FOR REMAPPABLE PINS (RPn)
Function RPnR<5:0> Output Name

DEFAULT PORT 000000 RPn tied to Default Pin

U1TXx 000001 RPn tied to UART1 Transmit

U1RTS 000010 RPn tied to UART1 Ready-to-Send

uz2TXx 000011 RPn tied to UART2 Transmit

U2RTS 000100 RPn tied to UART2 Ready-to-Send

SDO1 000101 RPn tied to SPI1 Data Output

SCK1 000110 RPn tied to SPI1 Clock Output

Ss1 000111 RPn tied to SPI1 Slave Select

SS2 001010 RPn tied to SPI2 Slave Select

CSDO 001011 RPn tied to DCI Data Output

CSCK 001100 RPn tied to DCI Clock Output

COFS 001101 RPn tied to DCI FSYNC Output

C1TX 001110 RPn tied to CAN1 Transmit

C2TX 001111 RPn tied to CAN2 Transmit

ocC1 010000 RPn tied to Output Compare 1 Output

0C2 010001 RPn tied to Output Compare 2 Output

OC3 010010 RPn tied to Output Compare 3 Output

0C4 010011 RPn tied to Output Compare 4 Output

0OC5 010100 RPn tied to Output Compare 5 Output

OC6 010101 RPn tied to Output Compare 6 Output

ocC7 010110 RPn tied to Output Compare 7 Output

0ocCs8 010111 RPn tied to Output Compare 8 Output

C10uUT 011000 RPn tied to Comparator Output 1

Cc20uT 011001 RPn tied to Comparator Output 2

C30uUT 011010 RPn tied to Comparator Output 3

U3TXx 011011 RPn tied to UART3 Transmit

U3RTS 011100 RPn tied to UART3 Ready-to-Send

Note 1: This function is available in dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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TABLE 11-3: OUTPUT SELECTION FOR REMAPPABLE PINS (RPn) (CONTINUED)

Function RPNnR<5:0> Output Name
u4TXx 011101 RPn tied to UART4 Transmit
U4RTS 011110 RPn tied to UART4 Ready-to-Send
SDO3 011111 RPn tied to SPI3 Data Output
SCK3 100000 RPn tied to SPI3 Clock Output
SS3 100001 RPn tied to SPI3 Slave Select
SDO4 100010 RPn tied to SPI4 Data Output
SCK4 100011 RPn tied to SP14 Clock Output
SS4 100100 RPn tied to SPI4 Slave Select
0C9 100101 RPn tied to Output Compare 9 Output
0oC10 100110 RPn tied to Output Compare 10 Output
ocn1 100111 RPn tied to Output Compare 11 Output
0C12 101000 RPn tied to Output Compare 12 Output
0C13 101001 RPn tied to Output Compare 13 Output
0C14 101010 RPn tied to Output Compare 14 Output
0C15 101011 RPn tied to Output Compare 15 Output
0OC16 101100 RPn tied to Output Compare 16 Output
SYNco1() 101101 RPn tied to PWM Primary Time Base Sync Output
sYNco2(!) 101110 RPn tied to PWM Secondary Time Base Sync Output
Qelnccmp 101111 RPn tied to QEI 1 Counter Comparator Output
QEerzccmp() 110000 RPn tied to QEI 2 Counter Comparator Output
REFCLK 110001 RPn tied to Reference Clock Output

Note 1: This function is available in dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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11.4.4.2 Virtual Connections

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices support virtual
(internal) connections to the output of the comparator
modules, CMP10UT, CMP20UT and CMP30UT (see
Figure 25-1 in Section 25.0 “Comparator Module”).
In addition, dsPIC33EPXXXMU806/810/814 devices
support virtual connections to the filtered QEI module
inputs, FINDX1, FHOME1, FINDX2 and FHOMEZ2 (see
Figure 17-1 in Section 17.0 “Quadrature Encoder
Interface  (QEI) Module (dsPIC33EPXXX(MC/
MU)8XX Devices Only)”.

Virtual connections provide a simple way of inter-
peripheral connection without utilizing a physical pin.
For example, by setting the FLT1R<6:0> bits of the
RPINR12 register to the value of ‘b0000001, the
output of the analog comparator, CMP10UT, will be
connected to the PWM Fault 1 input, which allows the
analog comparator to trigger PWM Faults without the
use of an actual physical pin on the device.

Virtual connection to the QEI module allows
peripherals to be connected to the QEI digital filter
input. To utilize this filter, the QEI module must be
enabled, and its inputs must be connected to a physical
RPn/RPIn pin. Example 11-2 illustrates how the input
capture module can be connected to the QEI digital
filter.

11.4.4.3 Mapping Limitations

The control schema of the peripheral select pins is not
limited to a small range of fixed peripheral
configurations. There are no mutual or hardware
enforced lockouts between any of the peripheral
mapping SFRs. Literally any combination of peripheral
mappings across any or all of the RPn/RPIn pins is
possible. This includes both many-to-one and one-to-
many mappings of peripheral inputs and outputs to
pins. While such mappings may be technically possible
from a configuration point of view, they may not be
supportable from an electrical point of view.

EXAMPLE 11-2: CONNECTING IC1 TO HOME1 DIGITAL FILTER INPUT ON PIN 3 OF THE

dsPIC33EP512MU810 DEVICE

RPINR1S5 = 0x5600;
RPINR7 = 0x009;

QEI1IOC = 0x4000;
QEI1CON

/* Connect the QEI1 HOMEl input to RP86 (pin 3) */
/* Connect the ICl input to the digital filter on the FHOMEl input */

/* Enable the QEI digital filter */
0x8000; /* Enable the QEI module */

© 2009-2012 Microchip Technology Inc.
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11.5 /O Helpful Tips

1.

In some cases, certain pins, as defined in

Table 32-9 in Section 32.0 “Electrical Charac-
teristics” under “Injection Current”, have internal
protection diodes to VDD and Vss; the term
“Injection Current” is also referred to as “Clamp
Current”. On designated pins, with sufficient exter-
nal current-limiting precautions by the user, 1/0 pin
input voltages are allowed to be greater or less
than the data sheet absolute maximum ratings
with respect to the Vss and VDD supplies. Note
that when the user application forward biases
either of the high or low side internal input clamp
diodes, that the resulting current being injected
into the device that is clamped internally by the
VDD and Vss power rails, may affect the ADC
accuracy by four to six counts.

I/O pins that are shared with any analog input pin,
(i.e., ANX, see Table 1-1 in Section 1.0 “Device
Overview”), are always analog pins by default
after any Reset. Consequently, configuring a pin
as an analog input pin, automatically disables the
digital input pin buffer and any attempt to read the
digital input level by reading PORTx or LATx will
always return a ‘0’, regardless of the digital logic
level on the pin. To use a pin as a digital /O pin on
a shared analog pin (see Table 1-1 in Section 1.0
“Device Overview”), the user application needs
to configure the Analog Pin Configuration registers
in the I/O ports module (i.e., ANSELX) by setting
the appropriate bit that corresponds to that I/0 port
pintoa‘0’.

Note: Although it is not possible to use a digital
input pin when its analog function is
enabled, it is possible to use the digital I/O
output function, TRISx = 0x0, while the
analog function is also enabled. However,
this is not recommended, particularly if the
analog input is connected to an external
analog voltage source, which would
create signal contention between the

analog signal and the output pin driver.

Most I/0O pins have multiple functions. Referring to
the device pin diagrams in the data sheet, the
priorities of the functions allocated to any pins are
indicated by reading the pin name from left to right.
The left most function name takes precedence
over any function to its right in the naming conven-
tion. For example: AN16/T2CK/T7CK/RC1; this
indicates that AN16 is the highest priority in this
example and will supersede all other functions to
its right in the list. Those other functions to its right,
even if enabled, would not work as long as any
other function to its left was enabled. This rule
applies to all of the functions listed for a given pin.
Dedicated peripheral functions are always higher
priority than remappable functions. I/O pins are
always the lowest priority.

Each pin has an internal weak pull-up resistor and
pull-down resistor that can be configured using the
CNPUx and CNPDx registers, respectively. These
resistors eliminate the need for external resistors
in certain applications. The internal pull-up is up to
~(VDD-0.8), not VDD. This value is still above the
minimum VIH of CMOS and TTL devices.

When driving LEDs directly, the I/O pin can source
or sink more current than what is specified in the
VoH/IoH and VoL/loL DC characteristic specifica-
tion. The respective IoH and loL current rating only
applies to maintaining the corresponding output at
or above the VoOH and at or below the VoL levels.
However, for LEDs, unlike digital inputs of an
externally connected device, they are not gov-
erned by the same minimum VIH/VIL levels. An I/O
pin output can safely sink or source any current
less than that listed in the absolute maximum
rating section of the data sheet. For example:

VOH =2.4v @ loH = -8 mA and VDD = 3.3V

The maximum output current sourced by any 8 mA
I/O pin = 12 mA.

LED source current < 12 mA is technically
permitted. Refer to the VOH/IOH graphs in
Section 32.0 “Electrical Characteristics” for
additional information.

The Peripheral Pin Select (PPS) pin mapping rules

are as follows:

a) Only one “output” function can be active on a
given pin at any time regardless if it is a dedi-
cated or remappable function (one pin, one
output).

b) It is possible to assign a “remappable output”
function to multiple pins and externally short or
tie them together for increased current drive.

c) If any “dedicated output” function is enabled
on a pin, it will take precedence over any
remappable “output” function.

d) If any “dedicated digital” (input or output)
function is enabled on a pin, any number of
“input” remappable functions can be mapped
to the same pin.

e) If any “dedicated analog” function(s) are
enabled on a given pin, “digital input(s)” of any
kind will all be disabled, although a single “dig-
ital output”, at the user’s cautionary discretion,
can be enabled and active as long as there is
no signal contention with an external analog
input signal. For example, it is possible for the
ADC to convert the digital output logic level, or
to toggle a digital output on a comparator or
ADC input, provided there is no external
analog input, such as for a built-in self test.

f)  Any number of “input” remappable functions
can be mapped to the same pin(s) at the
same time, including any pin with a single out-
put from either a dedicated or remappable
“output”.
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g) The TRIS registers control only the digital I/O 11.6 I/0 Resources
output buffer. Any other dedicated or remap-
pable active “output” will automatically over- Many useful resources related to 1/O are provided on
ride the TRIS setting. The TRIS register does the main product page of the Microchip web site for the
not control the digital logic “input” buffer. devices listed in this data sheet. This product page,
Remappable digital “inputs” do not automati- which can be accessed using this link, contains the
cally override TRIS settings, which means latest updates and additional information.

that the TRIS bit must be set to input for pins
with  only remappable input function(s)
assigned.

h) All analog pins are enabled by default after
any Reset and the corresponding digital input
buffer on the pin is disabled. Only the Analog
Pin Select registers control the digital input

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554301

buffer, not the TRIS register. The user must 11.6.1 KEY RESOURCES
disable the analog function on a pin using the « Section 10. “I/O Ports” (DS70598) in the
Analog Pin Select registers in order to use any “dsPIC33E/PIC24E Family Reference Manual”
“digital input(s)” on a corresponding pin, no

. * Code Samples
exceptions.

* Application Notes
« Software Libraries
* Webinars

» All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

* Development Tools
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11.7 Peripheral Pin Select Control
Registers

REGISTER 11-1: RPINRO: PERIPHERAL PIN SELECT INPUT REGISTER 0

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INT1R<6:0>
bit 15 bit 8
uU-0 uU-0 uU-0 u-0 U-0 uU-0 u-0 u-0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 INT1R<6:0>: Assign External Interrupt 1 (INT1) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

bit 7-0 Unimplemented: Read as ‘0’
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REGISTER 11-2: RPINR1: PERIPHERAL PIN SELECT INPUT REGISTER 1

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INT3R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INT2R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 INT3R<6:0>: Assign External Interrupt 3 (INT3) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 INT2R<6:0>: Assign External Interrupt 2 (INT2) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

© 2009-2012 Microchip Technology Inc. DS70616G-page 221




dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-3: RPINR2: PERIPHERAL PIN SELECT INPUT REGISTER 2

uU-0 uU-0 U-0 uU-0 U-0 uU-0 uU-0 uU-0
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INT4R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6-0 INT4R<6:0>: Assign External Interrupt 4 (INT4) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-4:

RPINR3: PERIPHERAL PIN SELECT INPUT REGISTER 3

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T3CKR<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T2CKR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

T3CKR<6:0>: Assign Timer3 External Clock (T3CK) to the Corresponding RPn/RPIn Pin bits

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

T2CKR<6:0>: Assign Timer2 External Clock (T2CK) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-5:

RPINR4: PERIPHERAL PIN SELECT INPUT REGISTER 4

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T5CKR<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T4CKR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

T5CKR<6:0>: Assign Timer5 External Clock (T5CK) to the Corresponding RPn/RPIn Pin bits

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

T4CKR<6:0>: Assign Timer4 External Clock (T4CK) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-6:

RPINR5: PERIPHERAL PIN SELECT INPUT REGISTER 5

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T7CKR<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T6CKR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

T7CKR<6:0>: Assign Timer7 External Clock (T7CK) to the Corresponding RPn/RPIn Pin bits

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

T6CKR<6:0>: Assign Timer6 External Clock (T6CK) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-7:

RPINR6: PERIPHERAL PIN SELECT INPUT REGISTER 6

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T9CKR<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— T8CKR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

T9CKR<6:0>: Assign Timer9 External Clock (T9CK) to the Corresponding RPn/RPIn Pin bits

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

T8CKR<6:0>: Assign Timer8 External Clock (T8CK) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-8: RPINR7: PERIPHERAL PIN SELECT INPUT REGISTER 7

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC2R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC1R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 IC2R<6:0>: Assign Input Capture 2 (IC2) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 IC1R<6:0>: Assign Input Capture 1 (IC1) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-9:

RPINRS: PERIPHERAL PIN SELECT INPUT REGISTER 8

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC4R<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC3R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 Unimplemented: Read as ‘0’
bit 14-8 IC4R<6:0>: Assign Input Capture 4 (IC4) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 IC3R<6:0>: Assign Input Capture 3 (IC3) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-10: RPINR9: PERIPHERAL PIN SELECT INPUT REGISTER 9

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC6R<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC5R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

IC6R<6:0>: Assign Input Capture 6 (IC6) to the Corresponding RPn/RPIn Pin bits

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

IC5R<6:0>: Assign Input Capture 5 (IC5) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-11:

RPINR10: PERIPHERAL PIN SELECT INPUT REGISTER 10

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC8R<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC7R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

IC8R<6:0>: Assign Input Capture 8 (IC8) to the Corresponding RPn/RPIn Pin bits

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

IC7R<6:0>: Assign Input Capture 7 (IC7) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-12: RPINR11: PERIPHERAL PIN SELECT INPUT REGISTER 11

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— OCFBR<6:0>
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— OCFAR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 OCFBR<6:0>: Assign Output Compare Fault B (OCFB) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 OCFAR<6:0>: Assign Output Compare Fault A (OCFA) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-13: RPINR12: PERIPHERAL PIN SELECT INPUT REGISTER 12

(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— FLT2R<6:0>(")
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— FLT1R<6:0>(")
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 FLT2R<6:0>: Assign PWM Fault 2 (FLT2) to the Corresponding RPn/RPIn Pin bits(1)
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 FLT1R<6:0>: Assign PWM Fault 1 (FLT1) to the Corresponding RPn/RPIn Pin bits(")
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
Note 1: These pins are available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-14: RPINR13: PERIPHERAL PIN SELECT INPUT REGISTER 13
(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— | FLT4R<6:0>("
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— FLT3R<6:0>(")
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 FLT4R<6:0>: Assign PWM Fault 4 (FLT4) to the Corresponding RPn/RPIn Pin bits(1)

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

bit 7 Unimplemented: Read as ‘0’

bit 6-0 FLT3R<4:0>: Assign PWM Fault 3 (FLT3) to the Corresponding RPn/RPIn Pin bits(")
(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

Note 1: These pins are available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-15: RPINR14: PERIPHERAL PIN SELECT INPUT REGISTER 14

(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
= QEB1R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— QEA1R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 QEB1R<6:0>: Assign B (QEB) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 QEA1R<6:0>: Assign A (QEA) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-16: RPINR15: PERIPHERAL PIN SELECT INPUT REGISTER 15
(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— | HOME 1R<6:0>(")
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INDX1R<6:0>(")
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 HOME1R<6:0>: Assign QEI1 HOME1 (HOME1) to the Corresponding RPn/RPIn Pin bits(!)

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

bit 7 Unimplemented: Read as ‘0’

bit 6-0 IND1XR<6:0>: Assign QEI1 INDEX1 (INDX1) to the Corresponding RPn/RPIn Pin bits(1)
(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

Note 1: These bits are available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-17: RPINR16: PERIPHERAL PIN SELECT INPUT REGISTER 16

(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— \ QEB2R<6:0>("
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— QEA2R<6:0>(1)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 QEB2R<6:0>: Assign B (QEI2) to the Corresponding RPn/RPIn Pin bits(")
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 QEA2R<6:0>: Assign A (QEI2) to the Corresponding RPn/RPIn Pin bits(!)
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
Note 1: These bits are available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-18: RPINR17: PERIPHERAL PIN SELECT INPUT REGISTER 17
(dsPIC33EPXXXMU806/810/814 DEVICES ONLY)

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— | HOME2R<6:0>(")
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INDX2R<6:0>(")
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 HOME2R<6:0>: Assign QEI2 HOME2 (HOMEZ2) to the Corresponding RPn/RPIn Pin bits(!)

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

bit 7 Unimplemented: Read as ‘0’

bit 6-0 INDX2R<6:0>: Assign QEI2 INDEX2 (INDX2) to the Corresponding RPn/RPIn Pin bits(1)
(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

Note 1: These bits are available on dsPIC33EPXXX(MC/MU)806/810/814 devices only.

© 2009-2012 Microchip Technology Inc. DS70616G-page 237



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-19: RPINR18: PERIPHERAL PIN SELECT INPUT REGISTER 18

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U1CTSR<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U1RXR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 U1CTSR<6:0>: Assign UART1 Clear-to-Send (U1CTS) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 U1RXR<6:0>: Assign UART1 Receive (UTRX) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-20: RPINR19: PERIPHERAL PIN SELECT INPUT REGISTER 19

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U2CTSR<6:0>
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U2RXR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 U2CTSR<6:0>: Assign UART2 Clear-to-Send (U2CTS) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 U2RXR<6:0>: Assign UART2 Receive (U2RX) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-21: RPINR20: PERIPHERAL PIN SELECT INPUT REGISTER 20

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SCK1R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SDI1R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 SCK1R<6:0>: Assign SPI1 Clock Input (SCK1) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 SDI1R<6:0>: Assign SPI1 Data Input (SDI1) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

DS70616G-page 240 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-22: RPINR21: PERIPHERAL PIN SELECT INPUT REGISTER 21

uU-0 uU-0 U-0 uU-0 U-0 uU-0 uU-0 uU-0
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SS1R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6-0 SS1R<6:0>: Assign SPI1 Slave Select Input (SS1) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

REGISTER 11-23: RPINR23: PERIPHERAL PIN SELECT INPUT REGISTER 23

uU-0 uU-0 uU-0 u-0 U-0 U-0 u-0 u-0
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SS2R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6-0 SS2R<6:0>: Assign SPI2 Slave Select Input (SS2) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-24: RPINR24: PERIPHERAL PIN SELECT INPUT REGISTER 24

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— CSCKR<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— CSDIR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 CSCKR<6:0>: Assign DCI Clock Input (CSCK) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 CSDIR<6:0>: Assign DCI Data Input (CSDI) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-25: RPINR25: PERIPHERAL PIN SELECT INPUT REGISTER 25

U-0 U-0 U-0 U-0 U-0 u-0 U-0 U-0
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— COFSR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-7
bit 6-0

Unimplemented: Read as ‘0’

COFSR<6:0>: Assign DCI FSYNC Input (COFS) to the Corresponding RPn/R
(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

Pln Pin bits

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-26: RPINR26: PERIPHERAL PIN SELECT INPUT REGISTER 26

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— C2RXR<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— C1RXR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

C2RXR<6:0>: Assign CAN2 RX Input (CRX2) to the Corresponding RPn/RPIn Pin bits

C1RXR<6:0>: Assign CAN1 RX Input (CRX1) to the Corresponding RPn/RPIn Pin bits
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-27: RPINR27: PERIPHERAL PIN SELECT INPUT REGISTER 27

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U3CTSR<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U3RXR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

U3CTSR<6:0>: Assign UART3 Clear-to-Send (U3CTS) to the Corresponding RPn/RPIn Pin bits

U3RXR<6:0>: Assign UART3 Receive (U3RX) to the Corresponding RPn/RPIn Pin bits

© 2009-2012 Microchip Technology Inc.
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dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-28: RPINR28: PERIPHERAL PIN SELECT INPUT REGISTER 28

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U4CTSR<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— U4RXR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

U4CTSR<6:0>: Assign UART4 Clear-to-Send (U4CTS) to the Corresponding RPn/RPIn Pin bits

U4RXR<6:0>: Assign UART4 Receive (U4RX) to the Corresponding RPn/RPIn Pin bits
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REGISTER 11-29: RPINR29: PERIPHERAL PIN SELECT INPUT REGISTER 29

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SCK3R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SDI3R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 SCK3R<6:0>: Assign SPI3 Clock Input (SCK3) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 SDI3R<6:0>: Assign SPI3 Data Input (SDI3) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-30: RPINR30: PERIPHERAL PIN SELECT INPUT REGISTER 30

U-0 U-0 U-0 U-0 U-0 u-0 U-0 U-0
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SS3R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-7
bit 6-0

Unimplemented: Read as ‘0’

SS3R<6:0>: Assign SPI3 Slave Select Input (SS3) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-31: RPINR31: PERIPHERAL PIN SELECT INPUT REGISTER 31

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SCK4R<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SDI4R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 SCK4R<6:0>: Assign SPI4 Clock Input (SCK4) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 SDI4R<6:0>: Assign SPI4 Data Input (SDI4) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-32: RPINR32: PERIPHERAL PIN SELECT INPUT REGISTER 32

U-0 U-0 U-0 U-0 U-0 u-0 U-0 U-0
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SS4R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-7
bit 6-0

Unimplemented: Read as ‘0’

SS4R<6:0>: Assign SPI4 Slave Select Input (SS4) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-33: RPINR33: PERIPHERAL PIN SELECT INPUT REGISTER 33

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC10R<6:0>
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— ICO9R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 IC10R<6:0>: Assign Input Capture 10 (IC10) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 IC9R<6:0>: Assign Input Capture 9 (IC9) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-34: RPINR34: PERIPHERAL PIN SELECT INPUT REGISTER 34

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC12R<6:0>
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC11R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 IC12R<6:0>: Assign Input Capture 12 (IC12) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 IC11R<6:0>: Assign Input Capture 11 (IC11) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-35: RPINR35: PERIPHERAL PIN SELECT INPUT REGISTER 35

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC14R<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC13R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

IC14R<6:0>: Assign Input Capture 14 (IC14) to the Corresponding RPn/RPIn Pin bits

bit 15 Unimplemented: Read as ‘0’
bit 14-8
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

IC13R<6:0>: Assign Input Capture 13 (IC13) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-36: RPINR36: PERIPHERAL PIN SELECT INPUT REGISTER 36

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC16R<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— IC15R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 IC16R<6:0>: Assign Input Capture 16 (IC16) to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 IC15R<6:0>: Assign Input Capture 15 (IC15) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-37: RPINR37: PERIPHERAL PIN SELECT INPUT REGISTER 37

uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SYNCI1R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— OCFCR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 SYNCI1R<6:0>: Assign PWM Synchronization Input 1 to the Corresponding RPn/RPIn Pin bits.

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 OCFCR<6:0>: Assign Output Fault C (OCFC) to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-38: RPINR38: PERIPHERAL PIN SELECT INPUT REGISTER 38

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP1R<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— SYNCI2R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 DTCMP1R<6:0>: Assign PWM Dead-Time Compensation Input 1 to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 SYNCI2R<6:0>: Assign PWM Synchronization Input 2 to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-39: RPINR39: PERIPHERAL PIN SELECT INPUT REGISTER 39

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP3R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP2R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 DTCMP3R<6:0>: Assign PWM Dead-Time Compensation Input 3 to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 DTCMP2R<6:0>: Assign PWM Dead-Time Compensation Input 2 to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-40: RPINR40: PERIPHERAL PIN SELECT INPUT REGISTER 40

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP5R<6:0>
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP4R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 DTCMP5R<6:0>: Assign PWM Dead-Time Compensation Input 5 to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 DTCMP4R<6:0>: Assign PWM Dead-Time Compensation Input 4 to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-41:

RPINR41: PERIPHERAL PIN SELECT INPUT REGISTER 41

u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP7R<6:0>
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— DTCMP6R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14-8 DTCMP7R<6:0>: Assign PWM Dead-Time Compensation Input 7 to the Corresponding RPn/RPIn Pin bits

(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0 DTCMP6R<6:0>: Assign PWM Dead-Time Compensation Input 6 to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss
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REGISTER 11-42: RPINR42: PERIPHERAL PIN SELECT INPUT REGISTER 42

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ FLT6R<6:0>
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ FLT5R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 Unimplemented: Read as ‘0’
bit 14-8 FLT6R<6:0>: Assign PWM Fault 6 to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
bit 7 Unimplemented: Read as ‘0’
bit 6-0

(see Table 11-2 for input pin selection numbers)

1111111 = Input tied to RP127

0000001 = Input tied to CMP1
0000000 = Input tied to Vss

FLT5R<6:0>: Assign PWM Fault 5 to the Corresponding RPn/RPIn Pin bits
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REGISTER 11-43: RPINR43: PERIPHERAL PIN SELECT INPUT REGISTER 43

uU-0 uU-0 U-0 uU-0 U-0 uU-0 uU-0 uU-0
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— FLT7R<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6-0 FLT7R<6:0>: Assign PWM Fault 7 to the Corresponding RPn/RPIn Pin bits
(see Table 11-2 for input pin selection numbers)
1111111 = Input tied to RP127
0000001 = Input tied to CMP1
0000000 = Input tied to Vss
REGISTER 11-44: RPORO0: PERIPHERAL PIN SELECT OUTPUT REGISTER 0
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP65R<5:0>
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP64R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-14
bit 13-8

bit 7-6
bit 5-0

Unimplemented: Read as ‘0’

RP65R<5:0>: Peripheral Output Function is Assigned to RP65 Output Pin bits
(see Table 11-3 for peripheral function numbers)

Unimplemented: Read as ‘0’

RP64R<5:0>: Peripheral Output Function is Assigned to RP64 Output Pin bits
(see Table 11-3 for peripheral function numbers)
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REGISTER 11-45: RPOR1: PERIPHERAL PIN SELECT OUTPUT REGISTER 1

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP67R<5:0>
bit 15 bit 8
uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP66R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP67R<5:0>: Peripheral Output Function is Assigned to RP67 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP66R<5:0>: Peripheral Output Function is Assigned to RP66 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-46: RPOR2: PERIPHERAL PIN SELECT OUTPUT REGISTER 2

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP69R<5:0>
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP68R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP69R<5:0>: Peripheral Output Function is Assigned to RP69 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP68R<5:0>: Peripheral Output Function is Assigned to RP68 Output Pin bits

(see Table 11-3 for peripheral function numbers)
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REGISTER 11-47: RPORS3: PERIPHERAL PIN SELECT OUTPUT REGISTER 3

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP71R<5:0>
bit 15 bit 8
uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP70R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP71R<5:0>: Peripheral Output Function is Assigned to RP71 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP70R<5:0>: Peripheral Output Function is Assigned to RP70 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-48: RPOR4: PERIPHERAL PIN SELECT OUTPUT REGISTER 4

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP80R<5:0>
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP79R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP80R<5:0>: Peripheral Output Function is Assigned to RP80 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP79R<5:0>: Peripheral Output Function is Assigned to RP79 Output Pin bits

(see Table 11-3 for peripheral function numbers)
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REGISTER 11-49: RPORS5: PERIPHERAL PIN SELECT OUTPUT REGISTER 5

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP84R<5:0>
bit 15 bit 8
uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP82R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP84R<5:0>: Peripheral Output Function is Assigned to RP84 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP82R<5:0>: Peripheral Output Function is Assigned to RP82 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-50: RPORG6: PERIPHERAL PIN SELECT OUTPUT REGISTER 6

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP87R<5:0>
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP85R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP87R<5:0>: Peripheral Output Function is Assigned to RP87 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP85R<5:0>: Peripheral Output Function is Assigned to RP85 Output Pin bits

(see Table 11-3 for peripheral function numbers)
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REGISTER 11-51: RPOR?7: PERIPHERAL PIN SELECT OUTPUT REGISTER 7

u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP97R<5:0>
bit 15 bit 8
uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP96R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP97R<5:0>: Peripheral Output Function is Assigned to RP97 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP96R<5:0>: Peripheral Output Function is Assigned to RP96 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-52: RPORS: PERIPHERAL PIN SELECT OUTPUT REGISTER 8

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP99R<5:0>
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP98R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP99R<5:0>: Peripheral Output Function is Assigned to RP99 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP98R<5:0>: Peripheral Output Function is Assigned to RP98 Output Pin bits

(see Table 11-3 for peripheral function numbers)

© 2009-2012 Microchip Technology Inc. DS70616G-page 265



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 11-53: RPOR9: PERIPHERAL PIN SELECT OUTPUT REGISTER 9

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP101R<5:0>
bit 15 bit 8
uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP100R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP101R<5:0>: Peripheral Output Function is Assigned to RP1010utput Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP100R<5:0>: Peripheral Output Function is Assigned to RP100 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-54: RPOR10: PERIPHERAL PIN SELECT OUTPUT REGISTER 10

uU-0 uU-0 U-0 u-0 U-0 U-0 uU-0 uU-0
bit 15 bit 8
uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP102R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-6 Unimplemented: Read as ‘0’
bit 5-0 RP102R<5:0>: Peripheral Output Function is Assigned to RP102 Output Pin bits

(see Table 11-3 for peripheral function numbers)
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REGISTER 11-55: RPOR11: PERIPHERAL PIN SELECT OUTPUT REGISTER 11

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP108R<5:0>
bit 15 bit 8
uU-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP104R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP108R<5:0>: Peripheral Output Function is Assigned to RP108 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP104R<5:0>: Peripheral Output Function is Assigned to RP104 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-56: RPOR12: PERIPHERAL PIN SELECT OUTPUT REGISTER 12

uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP112R<5:0>
bit 15 bit 8
u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP109R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP112R<5:0>: Peripheral Output Function is Assigned to RP112 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP109R<5:0>: Peripheral Output Function is Assigned to RP109 Output Pin bits

(see Table 11-3 for peripheral function numbers)
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REGISTER 11-57: RPOR13: PERIPHERAL PIN SELECT OUTPUT REGISTER 13

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ — RP118R<5:0>
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP113R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-14 Unimplemented: Read as ‘0’

bit 13-8 RP118R<5:0>: Peripheral Output Function is Assigned to RP118 Output Pin bits
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’

bit 5-0 RP113R<5:0>: Peripheral Output Function is Assigned to RP113 Output Pin bits

(see Table 11-3 for peripheral function numbers)

REGISTER 11-58: RPOR14: PERIPHERAL PIN SELECT OUTPUT REGISTER 14

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP125R<5:0>
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ — RP120R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15-14 Unimplemented: Read as ‘0’

bit 13-8 RP125R<5:0>: Peripheral Output Function is Assigned to RP125 Output Pin bits
(see Table 11-3 for peripheral function numbers)

bit 7-6 Unimplemented: Read as ‘0’

bit 5-0 RP120R<5:0>: Peripheral Output Function is Assigned to RP120 Output Pin bits

(see Table 11-3 for peripheral function numbers)
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REGISTER 11-59: RPOR15: PERIPHERAL PIN SELECT OUTPUT REGISTER 15

u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP127R<5:0>
bit 15 bit 8
u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — RP126R<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 RP127R<5:0>: Peripheral Output Function is Assigned to RP127 Output Pin bits
(see Table 11-3 for peripheral function numbers)
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 RP126R<5:0>: Peripheral Output Function is Assigned to RP126 Output Pin bits

(see Table 11-3 for peripheral function numbers)
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12.0 TIMER1

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 11. “Timers”

(DS70362) of the “dsPIC33E/PIC24E

Family Reference Manual’, which is

available from the Microchip web site

(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The Timer1 module is a 16-bit timer, which can serve
as the time counter for the real-time clock, or operate
as a free-running interval timer/counter.

The Timer1 module has the following unique features
over other timers:

The unique features of Timer1 allow it to be used for
Real-Time Clock (RTC) applications. A block diagram
of Timer1 is shown in Figure 12-1.

The Timer1 module can operate in one of the following
modes:

« Timer mode

» Gated Timer mode

» Synchronous Counter mode

» Asynchronous Counter mode

In Timer and Gated Timer modes, the input clock is
derived from the internal instruction cycle clock (Fcy).
In Synchronous and Asynchronous Counter modes,

the input clock is derived from the external clock input
at the T1CK pin.

The Timer modes are determined by the following bits:

» Timer Clock Source Control bit (TCS): TICON<1>

» Timer Synchronization Control bit (TSYNC):
T1CON<2>

» Timer Gate Control bit (TGATE): T1CON<6>

Timer control bit setting for different operating modes
are given in the Table 12-1.

TABLE 12-1: TIMER MODE SETTINGS

» Can be operated from the low-power 32 kHz

crystal oscillator available on the device. Mode TCS TGATE | TSYNC
» Can be operated in Asynchronous Counter mode Timer 0 0 X

from an external clock source. Gated Timer 0 1 %
* The exter_nal clock input (T1CK).can optionally be Synchronous Counter 1 < 1

synchronized to the internal device clock and clock

synchronization is performed after the prescaler. Asynchronous Counter 1 X 0
FIGURE 12-1: 16-BIT TIMER1 MODULE BLOCK DIAGRAM

.| Gate Falling Edge o
"1 Sync Detect o
Set T1IF Flag
FP( | prescaler SD—»}
(/n) = T1CLK TGATE
Data
ﬁ » 00 TMR1 Reset Latch
TCKPS<1:0> > < ate
- 4} A CLK
SOSCO/ w1
»| Prescaler > Sync > Comparator Equal
(/n)
ﬁ TGATE ﬁ
TSYNC
TCKPS<1:0> TCS PR1
LPOSCEN®
Note 1: Fpis the peripheral clock.
2: See Section 9.0 “Oscillator Configuration” for information on enabling the Secondary Oscillator (SOSC).
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121 Timer Resources 12.1.1 KEY RESOURCES

Many useful resources related to Timers are provided * Section 11. “Timers” (DS70362) in the

on the main product page of the Microchip web site for “dsPIC33E/PIC24E Family Reference Manual”

the devices listed in this data sheet. This product page, * Code Samples

which can be accessed using this link, contains the  Application Notes

latest updates and additional information. « Software Libraries

Note: Inthe event you are not able to access the + Webinars

product page using the link above, enter « All related “dsPIC33E/PIC24E Family Reference
this URL in your browser: Manual” Sections
http://www.microchip.com/wwwproducts/ - Development Tools
Devices.aspx?dDocName=en554310
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12.2 Timer1 Control Register
REGISTER 12-1: T1CON: TIMER1 CONTROL REGISTER

R/W-0 u-0 R/W-0 u-0 u-0 u-0 U-0 U-0
TON™ — TSIDL — — — — —
bit 15 bit 8
uU-0 R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 U-0
- TGATE TCKPS<1:0> - TSYnc Tcs -
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 TON: Timer1 On bit(!

1 = Starts 16-bit Timer1
0 = Stops 16-bit Timer1
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Timer1 Stop in Idle Mode bit

1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode

bit 12-7 Unimplemented: Read as ‘0’

bit 6 TGATE: Timer1 Gated Time Accumulation Enable bit
When TCS = 1:
This bit is ignored.
When TCS = 0:

1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled
bit 5-4 TCKPS<1:0> Timer1 Input Clock Prescale Select bits
11 =1:256
10 =1:64
01 =18
00 =1:1
bit 3 Unimplemented: Read as ‘0’
bit 2 TSYNC: Timer1 External Clock Input Synchronization Select bit(!)
When TCS = 1:
1 = Synchronizes external clock input
0 = Does not synchronize external clock input

When TCS = 0:
This bit is ignored.
bit 1 TCS: Timer1 Clock Source Select bit(!)
1 = External clock from T1CK pin (on the rising edge)
0 = Internal clock (FP)

bit 0 Unimplemented: Read as ‘0’

Note 1: When Timer1 is enabled in External Synchronous Counter mode (TCS = 1, TSYNC = 1, TON = 1), any

attempts by user software to write to the TMR1 register are ignored.

© 2009-2012 Microchip Technology Inc.
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13.0 TIMER2/3, TIMER4/5, TIMERG6/7

AND TIMERS8/9
Note 1: This data sheet summarizes
the features of the

dsPIC33EPXXX(GP/MC/MU)806/810/814
and PIC24EPXXX(GP/GU)810/814 family
of devices. It is not intended to be a
comprehensive reference source. To
complement the information in this data
sheet, refer to Section 11. “Timers”
(DS70362) of the “dsPIC33E/PIC24E
Family Reference Manual”, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

Individually, all eight of the 16-bit timers can function as
synchronous timers or counters. They also offer the
features listed above, except for the event trigger; this
is implemented only with Timer2/3. The operating
modes and enabled features are determined by setting
the appropriate bit(s) in the T2CON, T3CON, T4CON,
T5CON, T6CON, T7CON, T8CON and T9CON
registers. T2CON, T4CON, T6CON and T8CON are
shown in generic form in Register 13-1. T3CON,
T5CON, T7CON and T9CON are shown in
Register 13-2.

For 32-bit timer/counter operation, Timer2, Timer4,
Timer6 or Timer8 is the least significant word; Timer3,
Timer5, Timer7 or Timer9 is the most significant word
of the 32-bit timers.

The Timer2/3, Timer4/5, Timer6/7 and Timer8/9
modules are 32-bit timers, which can also be
configured as four independent 16-bit timers with
selectable operating modes.

As a 32-bit timer, Timer2/3, Timer4/5, Timer6/7 and
Timer8/9 operate in three modes:

* Two Independent 16-Bit Timers (e.g., Timer2 and
Timer3) with all 16-Bit Operating modes (except
Asynchronous Counter mode)

» Single 32-Bit Timer
+ Single 32-Bit Synchronous Counter
They also support these features:

» Timer Gate Operation

» Selectable Prescaler Settings

 Timer Operation during Idle and Sleep modes
 Interrupt on a 32-Bit Period Register Match

» Time Base for Input Capture and Output Compare
Modules (Timer2 and Timer3 only)

* ADC1 Event Trigger (Timer2/3 only)
* ADC2 Event Trigger (Timer4/5 only)

Note: For 32-bit operation, T3CON, T5CON,
T7CON and T9CON control bits are
ignored. Only T2CON, T4CON, T6CON
and T8CON control bits are used for setup
and control. Timer2, Timer4, Timer6 and
Timer8 clock and gate inputs are utilized
for the 32-bit timer modules, but an
interrupt is generated with the Timer3,
Timer5, Ttimer7 and Timer9 interrupt
flags.

A block diagram for an example 32-bit timer pair is
shown Figure 13-3.

Note:  Only Timer2, 3, 4 and 5 can trigger a DMA
data transfer.
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FIGURE 13-1: TYPE B TIMERx BLOCK DIAGRAM (x = 2, 4, 6 AND 8)
.| Gate Falling Edge o
~1 Sync Detect =
Set TxIF Flag
>
1 > \
FP | prescaler ‘D—» 10
(In) o TXCLK
{_} Reset Data
-t Latch
TCKPS<1:0> - 00 TMRx
A cLK
TxCK ~ b |
o rescaler o %1
& L~ (/n) > Sync o i Comparator Equal
TCKPS<1:0> TGATE —
TCS— PRx
Note 1: Fpis the peripheral clock.
FIGURE 13-2: TYPE C TIMERx BLOCK DIAGRAM (x = 3, 5, 7 AND 9)
| Gate Falling Edge _
Sync Detect ld
Set TxIF Flag
>
FPM | Prescaler i }
—™ () > TGATE
r TxCLK
ﬁ Data
Reset
TCKPS<1:0> > 00 TMRx [ Latch
{} A cLk
TxCK
& I~ o | Prescaler > Sync o1 c Equal L -
L™ (/n) » » > omparator ADC Start of
ﬁ A ﬁ} Conversion Trigger
TCKPS<1:0> TGATE —
TCS — PRx

Note 1:
2:

FP is the peripheral clock.
The ADC trigger is available on TMR3 and TMRS5 only.
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FIGURE 13-3: TYPE B/TYPE C TIMER PAIR BLOCK DIAGRAM (32-BIT TIMER)

Gate Falling Edge

A

Sync Detect

vy

1
Fp() Prescaler

i

TCKPS<1:0> > 00
TXCK - |
| Prescaler o
| (n) -  Sync > x1
TCKPS<1:0> TGATE

TCS

)
10
()

Set TylIF Flag

PRx

L

Equal éDC

Comparator
Data

TMRx  —

Reset

PRy
\i
'Swﬁ ﬁms‘” L | Laen =
TMRy

TMRyHLD

(—

<

Data Bus<15:0> >

2: Timerx is a Type B timer (x = 2, 4, 6 and 8).
3: Timeryis a Type C timer (x =3, 5, 7 and 9).

Note 1: The ADC trigger is available only on the TMR3:TMR2 andTMR5:TMR4 32-bit timer pairs.

13.1 Timer Resources

Many useful resources related to timers are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554310

13.11 KEY RESOURCES

Section 11. “Timers” (DS70362) in the
“dsPIC33E/PIC24E Family Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

Development Tools
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13.2 Timerx/y Control Registers
REGISTER 13-1:

TxCON: (T2CON, T4CON, T6CON OR T8CON) CONTROL REGISTER

R/W-0 u-0 R/W-0 u-0 U-0 U-0 U-0 U-0
TON — | TsibL — - [ = — —
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 R/W-0 uU-0
— TGATE TCKPS<1:0> T32 — Tcst —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 TON: Timerx On bit
When T32 = 1:
1 = Starts 32-bit Timerx/y
0 = Stops 32-bit Timerx/y
When T32 = 0:
1 = Starts 16-bit Timerx
0 = Stops 16-bit Timerx
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Timerx Stop in Idle Mode bit
1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12-7 Unimplemented: Read as ‘0’
bit 6 TGATE: Timerx Gated Time Accumulation Enable bit
When TCS = 1:
This bit is ignored.
When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled
bit 5-4 TCKPS<1:0>: Timerx Input Clock Prescale Select bits
11 =1:256
10 =1:64
01=18
00=1:1
bit 3 T32: 32-Bit Timer Mode Select bit
1 = Timerx and Timery form a single 32-bit timer
0 = Timerx and Timery act as two 16-bit timers
bit 2 Unimplemented: Read as ‘0’
bit 1 TCS: Timerx Clock Source Select bit(")
1 = External clock from TxCK pin (on the rising edge)
0 = Internal clock (FP)
bit 0 Unimplemented: Read as ‘0’
Note 1: The TxCK pin is not available on all timers. Refer to the “Pin Diagrams” section for the available pins.
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REGISTER 13-2: TyCON: (T3CON, T5CON, T7CON OR T9CON) CONTROL REGISTER

R/W-0 uU-0 R/W-0 u-0 uU-0 uU-0 uU-0 uU-0
TON™ — | TsiDL® — — | — — —
bit 15 bit 8
U-0 R/W-0 R/W-0 R/W-0 uU-0 uU-0 R/W-0 u-0
— TGATE( TCKPS<1:0>(1) — — TCcs3) —
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 TON: Timery On bit(")
1 = Starts 16-bit Timery
0 = Stops 16-bit Timery
bit 14 Unimplemented: Read as ‘0’
bit 13 TSIDL: Timery Stop in Idle Mode bit(?)
1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12-7 Unimplemented: Read as ‘0’
bit 6 TGATE: Timery Gated Time Accumulation Enable bit(")
When TCS = 1:
This bit is ignored.
When TCS = 0:
1 = Gated time accumulation is enabled
0 = Gated time accumulation is disabled
bit 5-4 TCKPS<1:0>: Timery Input Clock Prescale Select bits("
11 =1:256
10=1:64
01=18
00=1:1
bit 3-2 Unimplemented: Read as ‘0’
bit 1 TCS: Timery Clock Source Select bit(!:3)
1 = External clock from TyCK pin (on the rising edge)
0 = Internal clock (FP)
bit 0 Unimplemented: Read as ‘0’
Note 1: When 32-bit operation is enabled (T2CON<3> = 1), these bits have no effect on Timery operation; all timer

functions are set through TxCON.

When 32-bit timer operation is enabled (T32 = 1) in the Timer Control register (TxCON<3>), the TSIDL bit
must be cleared to operate the 32-bit timer in Idle mode.

The TyCK pin is not available on all timers. Refer to the “Pin Diagrams” section for the available pins.

© 2009-2012 Microchip Technology Inc. DS70616G-page 279



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

NOTES:

DS70616G-page 280 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

14.0 INPUT CAPTURE The input capture module is useful in applications
requiring frequency (period) and pulse measurement.
Note 1: This data sheet summarizes the features The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
of the dsPIC33EPXXX(GP/MC/MU)806/ PIC24EPXXX(GP/GU)810/814 devices support up to

810/814 and PIC24EPXXX(GP/GU)810/ 16 input capture channels.

814 families of devices. It is not intended

- Key features of the input capture module include:
to be a comprehensive reference source.

To complement the information in this » Hardware-configurable for 32-bit operation in all
data sheet, refer to Section 12. “Input modes by cascading two adjacent modules
Capture” (DS70352) of the “dsPIC33E/ » Synchronous and Trigger modes of output
PIC24E Family Reference Manual, compare operation, with up to 30 user-selectable
which is available from the Microchip web Trigger/Sync sources available
site (www.microchip.com). + A 4-level FIFO buffer for capturing and holding

2: Some registers and associated Dbits timer values for several events
described in this section may not be » Configurable interrupt generation
available on all devices. Refer to « Up to six clock sources available for each module,
Section 4.0 “Memory Organization” in driving a separate internal 16-bit counter

this data sheet for device-specific register

and bit information. Note: Only IC1, IC2, IC3 and IC4 can trigger a

DMA data transfer. If DMA data transfers
are required, the FIFO buffer size must be
setto ‘1’ (ICI<1:0> = 00).

FIGURE 14-1: INPUT CAPTURE MODULE BLOCK DIAGRAM
ICM=2:0> ICI<1:0>
re_—_ — - — — = — — — — 7
| | Prescaler Edge Detect Logic | Event and Set ICXIF
Counter > and — > Interrupt [——>
) 1:1/4/16 Clock Synchronizer | Logic
ICx Pin Il = - " h
ICTSEL<2:0>
FP—>| r_— - - - - = h
T1CLK Clock Increment 16 | |
. *ﬁ ICXTMR H‘} 4-Level FIFO Buffer
: Select n | | 16
T5CLK —» | |
| |
Trigger and | Reset | T
Tri d Sync Logic
Syng Sources | 700 SYNCSEL<4:0> | OxBUF
Triggert! L — — —,— — — _
ICOV, ICBNE System Bus
Note 1: The Trigger/Sync source is enabled by default and is set to Timer3 as a source. This timer must be enabled for
proper ICx module operation or the Trigger/Sync source must be changed to another source option.
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14.1 Input Capture Resources 14.1.1 KEY RESOURCES

Many useful resources related to input capture are pro- * Section 12. “Input Capture” (DS70352) in the

vided on the main product page of the Microchip web “dsPIC33E/PIC24E Family Reference Manual”

site for the devices listed in this data sheet. This product * Code Samples

page, which can be accessed using this link, contains  Application Notes

the latest updates and additional information. « Software Libraries

Note: Inthe event you are not able to access the + Webinars

product page using the link above, enter « All related “dsPIC33E/PIC24E Family Reference
this URL in your browser: Manual” Sections
http://www.microchip.com/wwwproducts/ - Development Tools
Devices.aspx?dDocName=en554310
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14.2 Input Capture Control Registers

REGISTER 14-1: ICxCON1: INPUT CAPTURE x CONTROL REGISTER 1

U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0
— — ICSIDL ICTSEL<2:0> — —
bit 15 bit 8
U-0 R/W-0 R/W-0 R/HC/HS-0 R/HC/HS-0 R/W-0 R/W-0 R/W-0
— ICI<1:0> ICOV ICBNE ICM<2:0>
bit 7 bit 0
Legend:
R = Readable bit HC = Hardware Clearable bit HS = Hardware Settable bit ‘0’ = Bit is cleared
-n = Value at POR W = Writable bit U = Unimplemented bit, read as ‘0’

bit 15-14 Unimplemented: Read as ‘0’
bit 13 ICSIDL: Input Capture Stop in Idle Control bit

1 = Input capture will Halt in CPU Idle mode

0 = Input capture will continue to operate in CPU Idle mode
bit 12-10 ICTSEL<12:10>: Input Capture Timer Select bits

111 = Peripheral clock (FP) is the clock source of the ICx

110 = Reserved

101 = Reserved

100 = Clock source of T1CLK is the clock source of the ICx (only the synchronous clock is supported)

011 = Clock source of T5CLK is the clock source of the ICx

010 = Clock source of T4CLK is the clock source of the ICx

001 = Clock source of T2CLK is the clock source of the ICx

000 = Clock source of T3CLK is the clock source of the ICx

bit 9-7 Unimplemented: Read as ‘0’

bit 6-5 ICI<1:0>: Number of Captures per Interrupt Select bits (this field is not used if ICM<2:0> =001 or 111)
11 = Interrupt on every fourth capture event
10 = Interrupt on every third capture event

01 = Interrupt on every second capture event
00 = Interrupt on every capture event

bit 4 ICOV: Input Capture Overflow Status Flag bit (read-only)

1 = Input capture buffer overflow occurred
0 = No input capture buffer overflow occurred

bit 3 ICBNE: Input Capture Buffer Not Empty Status bit (read-only)

1 = Input capture buffer is not empty, at least one more capture value can be read
0 = Input capture buffer is empty
bit 2-0 ICM<2:0>: Input Capture Mode Select bits
111 = Input capture functions as interrupt pin only in CPU Sleep and Idle modes (rising edge detect
only, all other control bits are not applicable)
110 = Unused (module disabled)
101 = Capture mode, every 16th rising edge (Prescaler Capture mode)
100 = Capture mode, every 4th rising edge (Prescaler Capture mode)
011 = Capture mode, every rising edge (Simple Capture mode)
010 = Capture mode, every falling edge (Simple Capture mode)
001 = Capture mode, every edge rising and falling (Edge Detect mode (ICI<1:0>) is not used in this mode)
000 = Input capture module is turned off
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REGISTER 14-2: ICxCON2: INPUT CAPTURE x CONTROL REGISTER 2

U-0 uU-0 U-0 u-0 U-0 U-0 U-0 R/W-0
— — — — — — — IC32

bit 15 bit 8

R/W-0 R/W/HS-0 uU-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-1
ICTRIG® | TRIGSTAT®) — SYNCSEL<4:0>4)

bit 7 bit 0

Legend:

R = Readable bit HS = Set by Hardware ‘0’ = Bit is cleared

-n = Value at POR W = Writable bit U = Unimplemented bit, read as ‘0’

bit 15-9 Unimplemented: Read as ‘0’

bit 8 IC32: 32-Bit Timer Mode Select bit (Cascade mode)

1= ODD IC and EVEN IC form a single 32-bit input capture module(")
0 = Cascade module operation is disabled
bit 7 ICTRIG: Trigger Operation Select bit(2)

1 = Input source is used to trigger the input capture timer (Trigger mode)
0 = Input source is used to synchronize the input capture timer to a timer of another module
(Synchronization mode)

bit 6 TRIGSTAT: Timer Trigger Status bit(3)

1 = ICXTMR has been triggered and is running
0 = ICXTMR has not been triggered and is being held clear

bit 5 Unimplemented: Read as ‘0’

Note 1: The IC32 bit in both the ODD and EVEN IC must be set to enable Cascade mode.
2: The input source is selected by the SYNCSEL<4:0> bits of the ICXCON2 register.

3: This bit is set by the selected input source (selected by the SYNCSEL<4:0> bits); it can be read, set and
cleared in software.

4: Do not use the ICx module as its own Sync or Trigger source.
5: This option should only be selected as a trigger source and not as a synchronization source.
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REGISTER 14-2: ICxCONZ2: INPUT CAPTURE x CONTROL REGISTER 2 (CONTINUED)

bit 4-0 SYNCSEL<4:0>: Input Source Select for Synchronization and Trigger Operation bits(4)
11111 = No Sync or Trigger source for ICx
11110 = No Sync or Trigger source for ICx
11101 = No Sync or Trigger source for ICx
11100 = Reserved
11011 = ADC1 module synchronizes or triggers ICx(®)
11010 = CMP3 module synchronizes or triggers ICx(®)
11001 = CMP2 module synchronizes or triggers ICx(®)
11000 = CMP1 module synchronizes or triggers 1Cx(®)
10111 = IC8 module synchronizes or triggers 1Cx
10110 = IC7 module synchronizes or triggers ICx
10101 = IC6 module synchronizes or triggers ICx
10100 = IC5 module synchronizes or triggers ICx
10011 = IC4 module synchronizes or triggers ICx
10010 = IC3 module synchronizes or triggers 1Cx
10001 = IC2 module synchronizes or triggers 1Cx
10000 = IC1 module synchronizes or triggers ICx
01111 = Timer5 synchronizes or triggers ICx
01110 = Timer4 synchronizes or triggers ICx
01101 = Timer3 synchronizes or triggers ICx (default)
01100 = Timer2 synchronizes or triggers 1Cx
01011 = Timer1 synchronizes or triggers ICx
01010 = No Sync or Trigger source for ICx
01001 = OC9 module synchronizes or triggers ICx
01000 = OC8 module synchronizes or triggers ICx
00111 = OC7 module synchronizes or triggers ICx
00110 = OC6 module synchronizes or triggers 1Cx
00101 = OC5 module synchronizes or triggers 1Cx
00100 = OC4 module synchronizes or triggers ICx
00011 = OC3 module synchronizes or triggers ICx
00010 = OC2 module synchronizes or triggers ICx
00001 = OC1 module synchronizes or triggers ICx
00000 = No Sync or Trigger source for ICx

Note 1: The IC32 bit in both the ODD and EVEN IC must be set to enable Cascade mode.
2: The input source is selected by the SYNCSEL<4:0> bits of the ICXCON2 register.

3: This bit is set by the selected input source (selected by the SYNCSEL<4:0> bits); it can be read, set and
cleared in software.

4: Do not use the ICx module as its own Sync or Trigger source.
5: This option should only be selected as a trigger source and not as a synchronization source.
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15.0 OUTPUT COMPARE

The output compare module can select one of eight
available clock sources for its time base. The module

Note 1: This data sheet summarizes the features compares the value of the timer with the value of one or
of the dsPIC33EPXXX(GP/MC/MU)806/ two Compare registers, depending on the operating
810/814 and PIC24EPXXX(GP/GU)810/ mode selected. The state of the output pin changes
814 families of devices. It is not intended when the timer value matches the Compare register
tobe a comprehenswg refereqce source. value. The output compare module generates either a
To complement the information in this single output pulse, or a sequence of output pulses, by
data sheet, refer to Section 13. “Output changing the state of the output pin on the compare
Compare” (DS70358) of the “dsPIC33E/ match events. The output compare module can also
PIC24E Family Reference Manuar", generate interrupts on compare match events.
which is available from the Microchip web
site (www.microchip.com). Note 1: Only OC1, OC2, OC3 and OC4 can trigger

2: Some registers and associated bits a DMA data transfer.
described in this section may not be See Section 13. “Output Compare”
available on all devices. Refer to (DS70358) in the “dsPIC33E/PIC24E
Section 4.0 “Memory Organization” in Family Reference Manual” for OCxR and
this data sheet for device-specific register OCXxRS register restrictions.
and bit information.
FIGURE 15-1: OUTPUT COMPARE MODULE BLOCK DIAGRAM
Mr— = 1
|  ocxcont |
Il ocxconz |l
L—— = — — — |
v Rollover/Reset
v Y 0K P
R A . x Pin
| |
Fp —p I
C 1t >
T1CLK. _r Clock ! Increment omparafor II\EAatC?
o Select | ven OCFC
o | OCXTMR »| OC Output and 4—%
T5CLK —™ | Rollover Fault Logi
| | ault Logic OCFB
| |
| Comparator >
. M h E Match

Trgger and | Tsn?]%eioani g : atch Event Event OCFA

SYNCSEL<4:0>

Triggerm —IL : Rollover/Reset

R ! OCx Synchronization/Trigger Event
Reset OCx Interrupt

Note 1:

The Trigger/Sync source is enabled by default and is set to Timer2 as a source. This timer must be enabled for
proper OCx module operation or the Trigger/Sync source must be changed to another source option.
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15.1 Output Compare Resources 15.1.1 KEY RESOURCES
Many useful resources related to output compare are . SecSion 13. “Output Compare” (DS70358) in
provided on the main product page of the Microchip the dS€/C33E/P1024E Family Reference
web site for the devices listed in this data sheet. This Manual
product page, which can be accessed using this link, » Code Samples
contains the latest updates and additional information. - Application Notes
Note: Inthe event you are not able to access the + Software Libraries
product page using the link above, enter « Webinars
this URL in your browser: - All related “dsPIC33E/PIC24E Family Reference
http://www.microchip.com/wwwproducts/ Manual” Sections
Devices.aspx?dDocName=en554310
* Development Tools
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15.2 Output Compare Control Registers
REGISTER 15-1: OCxCON1: OUTPUT COMPARE x CONTROL REGISTER 1

u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

— — OCSIDL OCTSEL<2:0> ENFLTC ENFLTB
bit 15 bit 8

R/W-0 R/W-0, HSC R/W-0,HSC R/W-0, HSC R/W-0 R/W-0 R/W-0 R/W-0
ENFLTA OCFLTC OCFLTB OCFLTA TRIGMODE OCM<2:0>

bit 7 bit 0
Legend: HCS = Hardware Settable/Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-14 Unimplemented: Read as ‘0’
bit 13 OCSIDL: Stop Output Compare x in Idle Mode Control bit

1 = Output Compare x Halts in CPU Idle mode
0 = Output Compare x continues to operate in CPU Idle mode

bit 12-10 OCTSEL<2:0>: Output Compare x Clock Select bits

111 = Peripheral clock (FP)

110 = Reserved

101 = Reserved

100 = Clock source of T1CLK is the clock source of OCx (only the synchronous clock is supported)
011 = Clock source of T5CLK is the clock source of OCx

010 = Clock source of T4CLK is the clock source of OCx

001 = Clock source of T3CLK is the clock source of OCx

000 = Clock source of T2CLK is the clock source of OCx

bit 9 ENFLTC: Fault C Input Enable bit

1 = Output Compare Fault C input (OCFC) is enabled
0 = Output Compare Fault C input (OCFC) is disabled

bit 8 ENFLTB: Fault B Input Enable bit

1 = Output Compare Fault B input (OCFB) is enabled
0 = Output Compare Fault B input (OCFB) is disabled

bit 7 ENFLTA: Fault A Input Enable bit

1 = Output Compare Fault A input (OCFA) is enabled
0 = Output Compare Fault A input (OCFA) is disabled

bit 6 OCFLTC: PWM Fault C Condition Status bit

1 = PWM Fault C condition on OCFC pin has occurred
0 = No PWM Fault C condition on OCFC pin has occurred

bit 5 OCFLTB: PWM Fault B Condition Status bit

1 = PWM Fault B condition on OCFB pin has occurred
0 = No PWM Fault B condition on OCFB pin has occurred

bit 4 OCFLTA: PWM Fault A Condition Status bit

1 = PWM Fault A condition on OCFA pin has occurred
0 = No PWM Fault A condition on OCFA pin has occurred

bit 3 TRIGMODE: Trigger Status Mode Select bit

1 = TRIGSTAT (OCxCON2<6>) is cleared when OCxRS = OCxTMR or in software
0 = TRIGSTAT is cleared only by software

Note 1: OCxR and OCxRS are double-buffered in PWM mode only.
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REGISTER 15-1: OCxCON1: OUTPUT COMPARE x CONTROL REGISTER 1 (CONTINUED)

bit 2-0 OCM<2:0>: Output Compare Mode Select bits

111 = Center-Aligned PWM mode: Output set high when OCxTMR = OCxR and set low when
OCXTMR = OCxRS(")

110 = Edge-Aligned PWM mode: Output set high when OCxTMR = 0 and set low when
OCXTMR = OCxR(")

101 = Double Compare Continuous Pulse mode: Initializes OCx pin low, toggles OCx state continuously
on alternate matches of OCxR and OCxRS

100 = Double Compare Single-Shot mode: Initializes OCx pin low, toggles OCx state on matches of
OCxR and OCxRS for one cycle

011 = Single Compare mode: Compares events with OCxR, continuously toggles OCx pin

010 = Single Compare Single-Shot mode: Initializes OCx pin high, compares event with OCxR, forces
OCx pin low

001 = Single Compare Single-Shot mode: Initializes OCx pin low, compares event with OCxR, forces
OCx pin high

000 = Output compare channel is disabled

Note 1: OCxR and OCxRS are double-buffered in PWM mode only.
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REGISTER 15-2: OCxCON2: OUTPUT COMPARE x CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 R/W-0 u-0 uU-0 u-0 R/W-0
FLTMD FLTOUT FLTTRIEN OCINV — — — 0C32
bit 15 bit 8
R/W-0 R/W-0 HS R/W-0 R/W-0 R/W-1 R/W-1 R/W-0 R/W-0
OCTRIG TRIGSTAT OCTRIS SYNCSEL<4:0>
bit 7 bit 0
Legend: HS = Hardware Settable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 FLTMD: Fault Mode Select bit

1 = Fault mode is maintained until the Fault source is removed; the corresponding OCFLTx bit is
cleared in software and a new PWM period starts
0 = Fault mode is maintained until the Fault source is removed and a new PWM period starts

bit 14 FLTOUT: Fault Out bit
1 = PWM output is driven high on a Fault
0 = PWM output is driven low on a Fault
bit 13 FLTTRIEN: Fault Output State Select bit

1 = OCx pin is tri-stated on Fault condition
0 = OCx pin I/O state defined by FLTOUT bit on Fault condition

bit 12 OCINV: OCMP Invert bit

1 = OCx output is inverted
0 = OCx output is not inverted

bit 11-9 Unimplemented: Read as ‘0’
bit 8 0C32: Cascade Two OCx Modules Enable bit (32-bit operation)
1 = Cascade module operation is enabled
0 = Cascade module operation is disabled
bit 7 OCTRIG: OCx Trigger/Sync Select bit
1 = Triggers OCx from source designated by SYNCSELX bits
0 = Synchronizes OCx with source designated by SYNCSELXx bits
bit 6 TRIGSTAT: Timer Trigger Status bit
1 = Timer source has been triggered and is running
0 = Timer source has not been triggered and is being held clear
bit 5 OCTRIS: OCx Output Pin Direction Select bit

1 = OCx is tri-stated
0 = Output compare module drives the OCx pin

Note 1: Do not use the OCx module as its own Sync or Trigger source.

2:  When the OCy module is turned OFF, it sends a trigger out signal. If the OCx module uses the OCy module
as a Trigger source, the OCy module must be unselected as a Trigger source prior to disabling it.
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REGISTER 15-2:

bit 4-0 SYNCSEL<4:0>: Trigger/Synchronization Source Selection bits
11111 = No Sync or Trigger source for OCx
11110 = INT2 pin synchronizes or triggers OCx
11101 = INT1 pin synchronizes or triggers OCx
11100 = Reserved
11011 = ADC1 module synchronizes or triggers OCx
11010 = CMP3 module synchronizes or triggers OCx
11001 = CMP2 module synchronizes or triggers OCx
11000 = CMP1 module synchronizes or triggers OCx
10111 = IC8 module synchronizes or triggers OCx
10110 = IC7 module synchronizes or triggers OCx
10101 = IC6 module synchronizes or triggers OCx
10100 = IC5 module synchronizes or triggers OCx
10011 = IC4 module synchronizes or triggers OCx
10010 = IC3 module synchronizes or triggers OCx
10001 = IC2 module synchronizes or triggers OCx
10000 = IC1 module synchronizes or triggers OCx
01111 = Timer5 synchronizes or triggers OCx
01110 = Timer4 synchronizes or triggers OCx
01101 = Timer3 synchronizes or triggers OCx
01100 = Timer2 synchronizes or triggers OCx (default)
01011 = Timer1 synchronizes or triggers OCx
01010 = No Sync or Trigger source for OCx
01001 = OC9 module synchronizes or triggers OCx(1:2)
01000 = OC8 module synchronizes or triggers OCx(1:2)
00111 = OC7 module synchronizes or triggers ocx(1:2)
00110 = OC6 module synchronizes or triggers OCx(1:2)
00101 = OC5 module synchronizes or triggers OCx{1:2)
00100 = OC4 module synchronizes or triggers ocx(12)
00011 = OC3 module synchronizes or triggers OCx(1:2)
00010 = OC2 module synchronizes or triggers OCx(1:2)
00001 = OC1 module synchronizes or triggers ocx(1:2)
00000 = No Sync or Trigger source for OCx

Note 1: Do not use the OCx module as its own Sync or Trigger source.

OCxCON2: OUTPUT COMPARE x CONTROL REGISTER 2 (CONTINUED)

2:  When the OCy module is turned OFF, it sends a trigger out signal. If the OCx module uses the OCy module
as a Trigger source, the OCy module must be unselected as a Trigger source prior to disabling it.
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16.0 HIGH-SPEED PWM MODULE
(dsPIC33EPXXX(MC/MU)8XX
DEVICES ONLY)

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not
intended to be a comprehensive
reference source. To complement the
information in this data sheet, refer to
Section 14. “High-Speed PWM”
(DS70645) of the “dsPIC33E/PIC24E
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The dsPIC33EPXXX(MC/MU)806/810/814 devices
support a dedicated Pulse-Width Modulation (PWM)
module with up to 14 outputs.

The high-speed PWM module consists of the following
major features:

» Two master time base modules with Special
Event Triggers

* PWM module input clock prescaler

» Two synchronization inputs

» Two synchronization outputs

* Up to seven PWM generators

* Two PWM outputs per generator (PWMxH and
PWMxL)

« Individual period, duty cycle and phase shift for
each PWM output

» Period, duty cycle, phase shift and dead-time
resolution of 8.32 ns

* Immediate update mode for PWM period, duty
cycle and phase shift

* Independent Fault and current-limited inputs for
each PWM

» Cycle-by-Cycle and Latched Fault modes

« PWM time-base capture upon current limit

» Seven Fault inputs and three comparator outputs
available for Faults and current limits

* Programmable ADC trigger with interrupt for each
PWM pair

* Complementary PWM outputs
* Push-Pull PWM outputs
* Redundant PWM outputs
» Edge-Aligned PWM mode
» Center-Aligned PWM mode
« Variable Phase PWM mode
* Multi-Phase PWM mode
» Fixed Off Time PWM mode
* Current-Limit PWM mode
» Current Reset PWM mode
« PWMxH and PWMXxL output override control
* PWMxH and PWMXxL output pin swapping
» Chopping mode (also known as Gated mode)
* Dead-time insertion
» Dead-time compensation
» Enhanced Leading-Edge Blanking (LEB)
* 8 mA PWM pin output drive
Note: Duty cycle, dead time, phase shift and

frequency resolution is 16.64 ns in
Center-Aligned PWM mode.

The high-speed PWM module contains up to seven
PWM generators. Each PWM generator provides two
PWM outputs: PWMxH and PWMxL. Two master time
base generators provide a synchronous signal as a
common time base to synchronize the various PWM
outputs. Each generator can operate independently or
in synchronization with either of the two master time
bases. The individual PWM outputs are available on
the output pins of the device. The input Fault signals
and current-limited signals, when enabled, can monitor
and protect the system by placing the PWM outputs
into a known “safe” state.

Each PWM can generate a trigger to the ADC module
to sample the analog signal at a specific instance dur-
ing the PWM period. In addition, the high-speed PWM
module also generates two Special Event Triggers to
the ADC module based on the two master time bases.

The high-speed PWM module can synchronize itself
with an external signal or can act as a synchronizing
source to any external device. The SYNCI1 and
SYNCIZ2 pins are the input pins, which can synchronize
the high-speed PWM module with an external signal.
The SYNCO1 and SYNCO2 pins are output pins that
provides a synchronous signal to an external device.

Figure 16-1 illustrates an architectural overview of the
high-speed PWM module and its interconnection with
the CPU and other peripherals.
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FIGURE 16-1: HIGH-SPEED PWM MODULE ARCHITECTURAL OVERVIEW
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FIGURE 16-2: HIGH-SPEED PWM MODULE REGISTER INTERCONNECTION DIAGRAM
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16.1 PWM Resources 16.1.1  KEY RESOURCES

Many useful resources related to the high-speed PWM * Section 11. “High-Speed PWM” (DS70645) in

are provided on the main product page of the Microchip the dS’:/C33E/PIC24E Family Reference

web site for the devices listed in this data sheet. This Manual

product page, which can be accessed using this link, » Code Samples

contains the latest updates and additional information.  Application Notes

Note: Inthe event you are not able to access the + Software Libraries

product page using the link above, enter » Webinars
this URL in your browser: + All related “dsPIC33E/PIC24E Family Reference
http://www.microchip.com/wwwproducts/ Manual” Sections
Devices.aspx?dDocName=en554310 - Development Tools
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16.2 PWM Control Registers
REGISTER 16-1: PTCON: PWM TIME BASE CONTROL REGISTER

R/W-0 u-0 R/W-0 HSC-0 R/W-0 R/W-0 R/W-0 R/W-0
PTEN — PTSIDL SESTAT SEIEN eipUM | syNcPOL™ | SYNCOEN(M

bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

SYNCEN(" SYNCSRC<2:0>(") SEVTPS<3:0>(1)

bit 7 bit 0

Legend: HSC = Hardware Settable/Clearable bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15 PTEN: PWM Module Enable bit

1 = PWM module is enabled
0 = PWM module is disabled

bit 14 Unimplemented: Read as ‘0’
bit 13 PTSIDL: PWM Time Base Stop in Idle Mode bit
1 = PWM time base halts in CPU Idle mode
0 = PWM time base runs in CPU Idle mode
bit 12 SESTAT: Special Event Interrupt Status bit
1 = Special event interrupt is pending
0 = Special event interrupt is not pending
bit 11 SEIEN: Special Event Interrupt Enable bit

1 = Special event interrupt is enabled
0 = Special event interrupt is disabled

bit 10 EIPU: Enable Immediate Period Updates bit(!)

1 = Active Period register is updated immediately
0 = Active Period register updates occur on PWM cycle boundaries

bit 9 SYNCPOL: Synchronize Input and Output Polarity bit(1)
1 = SYNCIX/SYNCO polarity is inverted (active-low)
0 = SYNCIX/SYNCO is active-high
bit 8 SYNCOEN: Primary Time Base Sync Enable bit(")
1 = SYNCO output is enabled
0 = SYNCO output is disabled
bit 7 SYNCEN: External Time Base Synchronization Enable bit(")

1 = External synchronization of primary time base is enabled
0 = External synchronization of primary time base is disabled

Note 1: These bits should be changed only when PTEN = 0. In addition, when using the SYNCIx feature, the user
application must program the Period register with a value that is slightly larger than the expected period of
the external synchronization input signal.
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REGISTER 16-1: PTCON: PWM TIME BASE CONTROL REGISTER (CONTINUED)

bit 6-4

bit 3-0

Note 1:

SYNCSRC<2:0>: Synchronous Source Selection bits(")
111 = Reserved

010 = Reserved

001 = SYNCI2

000 = SYNCI1

SEVTPS<3:0>: PWM Special Event Trigger Output Postscaler Select bits(")

1111 = 1:16 Postscaler generates Special Event Trigger on every sixteenth compare match event

0001 = 1:2 Postscaler generates Special Event Trigger on every second compare match event
0000 = 1:1 Postscaler generates Special Event Trigger on every compare match event

These bits should be changed only when PTEN = 0. In addition, when using the SYNCIx feature, the user
application must program the Period register with a value that is slightly larger than the expected period of
the external synchronization input signal.
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REGISTER 16-2: PTCON2: PWM PRIMARY MASTER CLOCK DIVIDER SELECT REGISTER 2

U-0 U-0 U-0 U-0 u-0 U-0 U-0 U-0
bit 15 bit 8
u-0 U-0 u-0 u-0 u-0 R/W-0 R/W-0 R/W-0
— — — — — PCLKDIV<2:0>(1)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-3 Unimplemented: Read as ‘0’
bit 2-0 PCLKDIV<2:0>: PWM Input Clock Prescaler (Divider) Select bits(")

111 = Reserved

110 = Divide-by-64

101 = Divide-by-32

100 = Divide-by-16

011 = Divide-by-8

010 = Divide-by-4

001 = Divide-by-2

000 = Divide-by-1, maximum PWM timing resolution (power-on default)

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

REGISTER 16-3: PTPER: PRIMARY MASTER TIME BASE PERIOD REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
PTPER<15:8>
bit 15 bit 8
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0
PTPER<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 PTPER<15:0>: Primary Master Time Base (PMTMR) Period Value bits
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REGISTER 16-4:

SEVTCMP: PWM PRIMARY SPECIAL EVENT COMPARE REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SEVTCMP<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SEVTCMP<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-0

SEVTCMP<15:0>: Special Event Compare Count Value bits
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REGISTER 16-5: STCON: PWM SECONDARY MASTER TIME BASE CONTROL REGISTER

U-0 U-0 U-0 HSC-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — SESTAT SEIEN ElPU™ SYNCPOL | SYNCOEN
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SYNCEN SYNCSRC<2:0> SEVTPS<3:0>
bit 7 bit 0
Legend: HSC = Set or Cleared in Hardware
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12 SESTAT: Special Event Interrupt Status bit

1 = Secondary special event interrupt is pending
0 = Secondary special event interrupt is not pending
bit 11 SEIEN: Special Event Interrupt Enable bit
1 = Secondary special event interrupt is enabled
0 = Secondary special event interrupt is disabled
bit 10 EIPU: Enable Immediate Period Updates bit(!)
1 = Active Secondary Period register is updated immediately
0 = Active Secondary Period register updates occur on PWM cycle boundaries
bit 9 SYNCPOL: Synchronize Input and Output Polarity bit
1 = The falling edge of SYNCIN resets the SMTMR; SYNCO2 output is active-low
0 = The rising edge of SYNCIN resets the SMTMR; SYNCO2 output is active-high
bit 8 SYNCOEN: Secondary Master Time Base Synchronization Enable bit
1 = SYNCO2 output is enabled
0 = SYNCO2 output is disabled
bit 7 SYNCEN: External Secondary Master Time Base Synchronization Enable bit
1 = External synchronization of secondary time base is enabled
0 = External synchronization of secondary time base is disabled
bit 6-4 SYNCSRC<2:0>: Secondary Time Base Synchronization Source Selection bits
111 = Reserved

010 = Reserved
001 = SYNCI2
000 = SYNCI1
bit 3-0 SEVTPS<3:0>: PWM Secondary Special Event Trigger Output Postscaler Select bits
1111 = 1:16 Postcale

0001 = 1:2 Postcale
0000 = 1:1 Postscale

Note 1: This bit only applies to the secondary master time base period.
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REGISTER 16-6: STCON2: PWM SECONDARY CLOCK DIVIDER SELECT REGISTER 2

U-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
bit 15 bit 8
u-0 U-0 U-0 u-0 U-0 R/W-0 R/W-0 R/W-0
— — — — — PCLKDIV<2:0>(1)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-3 Unimplemented: Read as ‘0’
bit 2-0 PCLKDIV<2:0>: PWM Input Clock Prescaler (Divider) Select bits(")

111 = Reserved

110 = Divide-by-64

101 = Divide-by-32

100 = Divide-by-16

011 = Divide-by-8

010 = Divide-by-4

001 = Divide-by-2

000 = Divide-by-1, maximum PWM timing resolution (power-on default)

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

REGISTER 16-7: STPER: SECONDARY MASTER TIME BASE PERIOD REGISTER(")

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
STPER<15:8>
bit 15 bit 8
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-0 R/W-0 R/W-0
STPER<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 STPER<15:0>: Secondary Master Time Base (PMTMR) Period Value bits
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REGISTER 16-8: SSEVTCMP: PWM SECONDARY SPECIAL EVENT COMPARE REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SSEVTCMP<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SSEVTCMP<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 SSEVTCMP<15:0>: Special Event Compare Count Value bits

REGISTER 16-9: CHOP: PWM CHOP CLOCK GENERATOR REGISTER

R/W-0 U-0 uU-0 U-0 U-0 u-0 R/W-0 R/W-0
CHPCLKEN — — — — — CHOPCLK<9:8>

bit 15 bit 8

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
CHOPCLK<7:0>

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15 CHPCLKEN: Enable Chop Clock Generator bit

1 = Chop clock generator is enabled
0 = Chop clock generator is disabled

bit 14-10 Unimplemented: Read as ‘0’

bit 9-0 CHOPCLK<9:0>: Chop Clock Divider bits
The frequency of the chop clock signal is given by the following expression:
Chop Frequency = FPwWM/(CHOP<9:0> + 1)
Where, FPWM is FpP divided by the value based on the PCLKDIV settings.
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REGISTER 16-10: MDC: PWM MASTER DUTY CYCLE REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
MDC<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
MDC<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 MDC<15:0>: Master PWM Duty Cycle Value bits
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REGISTER 16-11: PWMCONx: PWMx CONTROL REGISTER

HSC-0 HSC-0 HSC-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
FLTSTATM | cLSTAT( | TRGSTAT FLTIEN CLIEN TRGIEN TB(@ MDCS(2)
bit 15 bit 8
R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0

DTC<1:0> DTCP®) — MTBS CAM(2:4) XPRES®) IUE®)
bit 7 bit 0
Legend: HSC = Set or Cleared in Hardware
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown
bit 15 FLTSTAT: Fault Interrupt Status bit(")

1 = Fault interrupt is pending
0 = No Fault interrupt is pending
This bit is cleared by setting FLTIEN = 0.

bit 14 CLSTAT: Current-Limit Interrupt Status bit(")
1 = Current-limit interrupt is pending
0 = No current-limit interrupt is pending
This bit is cleared by setting CLIEN = 0.
bit 13 TRGSTAT: Trigger Interrupt Status bit
1 = Trigger interrupt is pending
0 = No trigger interrupt is pending
This bit is cleared by setting TRGIEN = 0.
bit 12 FLTIEN: Fault Interrupt Enable bit
1 = Fault interrupt is enabled
0 = Fault interrupt is disabled and FLTSTAT bit is cleared
bit 11 CLIEN: Current-Limit Interrupt Enable bit

1 = Current-limit interrupt is enabled
0 = Current-limit interrupt is disabled and CLSTAT bit is cleared

bit 10 TRGIEN: Trigger Interrupt Enable bit

1 = A trigger event generates an interrupt request
0 = Trigger event interrupts are disabled and TRGSTAT bit is cleared

bit 9 ITB: Independent Time Base Mode bit(2)
1 = PHASEXx/SPHASEX registers provide time base period for this PWM generator
0 = PTPER register provides timing for this PWM generator

bit 8 MDCS: Master Duty Cycle Register Select bit(?)

1 = MDC register provides duty cycle information for this PWM generator
0 = PDCx and SDCx registers provide duty cycle information for this PWM generator

Note 1: Software must clear the interrupt status here and in the corresponding IFS bit in the interrupt controller.
2: These bits should not be changed after the PWM is enabled (PTEN = 1).
3: DTC<1:0> =11 for DTCP to be effective; otherwise, DTCP is ignored.

4: The Independent Time Base (ITB = 1) mode must be enabled to use Center-Aligned mode. If ITB = 0, the
CAM bit is ignored.

5: To operate in External Period Reset mode, the ITB bit must be ‘1’ and the CLMOD bit in the FCLCONXx
register must be ‘0’.
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REGISTER 16-11: PWMCONx: PWMx CONTROL REGISTER (CONTINUED)

bit 7-6

bit 5

bit 4
bit 3

bit 2

bit 1

bit 0

Note 1:

DTC<1:0>: Dead-Time Control bits

11 = Dead-Time Compensation mode

10 = Dead-time function is disabled

01 = Negative dead time actively applied for Complementary Output mode

00 = Positive dead time actively applied for all output modes

DTCP: Dead-Time Compensation Polarity bit(3)

When set to ‘1’:

If DTCMPx = 0, PWMXxL is shortened and PWMxH is lengthened.

If DTCMPx = 1, PWMXxH is shortened and PWMNXxL is lengthened.

When set to ‘0’

If DTCMPx = 0, PWMXxH is shortened and PWMNXxL is lengthened.

If DTCMPx = 1, PWMXxL is shortened and PWMxH is lengthened.

Unimplemented: Read as ‘0’

MTBS: Master Time Base Select bit

1 = PWM generator uses the secondary master time base for synchronization and as the clock source
for the PWM generation logic (if secondary time base is available)

0 = PWM generator uses the primary master time base for synchronization and as the clock source
for the PWM generation logic

CAM: Center-Aligned Mode Enable bit(%4)

1 = Center-Aligned mode is enabled

0 = Edge-Aligned mode is enabled

XPRES: External PWM Reset Control bit(®)

1 = Current-limit source resets the time base for this PWM generator if it is in Independent Time Base
mode

0 = External pins do not affect PWM time base

IUE: Immediate Update Enable bit(?)

1 = Updates to the active MDC/PDCx/SDCx registers are immediate
0 = Updates to the active PDCx registers are synchronized to the PWM time base

Software must clear the interrupt status here and in the corresponding IFS bit in the interrupt controller.
These bits should not be changed after the PWM is enabled (PTEN = 1).
DTC<1:0> = 11 for DTCP to be effective; otherwise, DTCP is ignored.

The Independent Time Base (ITB = 1) mode must be enabled to use Center-Aligned mode. If ITB = 0, the
CAM bit is ignored.

To operate in External Period Reset mode, the ITB bit must be ‘1’ and the CLMOD bit in the FCLCONx
register must be ‘0’.
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REGISTER 16-12: PDCx: PWMx GENERATOR DUTY CYCLE REGISTER(")

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDCx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PDCx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 PDCx<15:0>: PWM Generator # Duty Cycle Value bits

Note 1: InIndependent PWM mode, the PDCx register controls the PWMxH duty cycle only. In
the Complementary, Redundant and Push-Pull PWM modes, the PDCx register controls the duty cycle of
both the PWMxH and PWMXxL.

REGISTER 16-13: SDCx: PWMx SECONDARY DUTY CYCLE REGISTER(")

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SDCx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SDCx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 SDCx<15:0>: Secondary Duty Cycle bits for PWMxL Output Pin bits

Note 1: The SDCx register is used in Independent PWM mode only. When used in Independent PWM mode, the
SDCx register controls the PWMXxL duty cycle.
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REGISTER 16-14: PHASEx: PWMx PRIMARY PHASE SHIFT REGISTER!":?)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PHASEx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
PHASEx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 PHASEXx<15:0>: PWM Phase Shift Value or Independent Time Base Period for the PWM Generator bits

Note 1: If ITB (PWMCONx<9>) = 0, the following applies based on the mode of operation:
+ Complementary, Redundant and Push-Pull Output mode (PMOD<1:0> (IOCON<11:10>) =00, 01 or
10), PHASEx<15:0> = Phase shift value for PWMxH and PWMXxL outputs.
* True Independent Output mode (PMOD<1:0> (IOCONx<11:10>) = 11), PHASEx<15:0> = Phase
shift value for PWMxH only.
2: IfITB (PWMCONXx<9>) = 1, the following applies based on the mode of operation:
* Complementary, Redundant and Push-Pull Output mode (PMOD<1:0> (IOCONx<11:10>) = 00, 01
or 10), PHASEx<15:0> = Independent time base period value for PWMxH and PWMxL.

* True Independent Output mode (PMOD<1:0> (IOCONx<11:10>) = 11),
PHASEx<15:0> = Independent time base period value for PWMxH only.
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REGISTER 16-15: SPHASEx: PWMx SECONDARY PHASE SHIFT REGISTER("?)

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SPHASEx<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SPHASEx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 SPHASEXx<15:0>: Secondary Phase Offset bits for PWMxL Output Pin

(used in Independent PWM mode only)

Note 1: If ITB (PWMCONx<9>) = 0, the following applies based on the mode of operation:
+ Complementary, Redundant and Push-Pull Output mode (PMOD<1:0> (IOCON<11:10>) =00, 01 or
10), SPHASEx<15:0> = Not used.
* True Independent Output mode (PMOD<1:0> (IOCON<11:10>) = 11), SPHASEx<15:0> = Phase
shift value for PWMxL only.
2: IfITB (PWMCONXx<9>) = 1, the following applies based on the mode of operation:
+ Complementary, Redundant and Push-Pull Output mode (PMOD<1:0> (IOCON<11:10>) =00, 01 or
10), SPHASEx<15:0> = Not used.

* True Independent Output mode (PMOD<1:0> (IOCON<11:10>) = 11),
SPHASEXx<15:0> = Independent time base period value for PWMXxL only.
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REGISTER 16-16: DTRx: PWMx DEAD-TIME REGISTER

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
_ — DTRx<13:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
DTRx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-14
bit 13-0

Unimplemented: Read as ‘0’

DTRx<13:0>: Unsigned 14-Bit Dead-Time Value for PWMx Dead-Time Unit bits

REGISTER 16-17: ALTDTRx: PWMx ALTERNATE DEAD-TIME REGISTER

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — ALTDTRx<13:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
ALTDTRx<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-14
bit 13-0

Unimplemented: Read as ‘0’

ALTDTRx<13:0>: Unsigned 14-Bit Dead-Time Value for PWMx Dead-Time Unit bits
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REGISTER 16-18: TRGCONx: PWMx TRIGGER CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 U-0 U-0 u-0 u-0
TRGDIV<3:0> — — — —
bit 15 bit 8
U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — TRGSTRT<5:0>(1)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-12 TRGDIV<3:0>: Trigger # Output Divider bits

1111 = Trigger output for every 16th trigger event
1110 = Trigger output for every 15th trigger event
1101 = Trigger output for every 14th trigger event
1100 = Trigger output for every 13th trigger event
1011 = Trigger output for every 12th trigger event
1010 = Trigger output for every 11th trigger event
1001 = Trigger output for every 10th trigger event
1000 = Trigger output for every 9th trigger event
0111 = Trigger output for every 8th trigger event
0110 = Trigger output for every 7th trigger event
0101 = Trigger output for every 6th trigger event
0100 = Trigger output for every 5th trigger event
0011 = Trigger output for every 4th trigger event
0010 = Trigger output for every 3rd trigger event
0001 = Trigger output for every 2nd trigger event
0000 = Trigger output for every trigger event

bit 11-6 Unimplemented: Read as ‘0’
bit 5-0 TRGSTRT<5:0>: Trigger Postscaler Start Enable Select bits(")
111111 = Wait 63 PWM cycles before generating the first trigger event after the module is enabled

000010 = Wait 2 PWM cycles before generating the first trigger event after the module is enabled

000001 = Wait 1 PWM cycle before generating the first trigger event after the module is enabled
000000 = Wait 0 PWM cycles before generating the first trigger event after the module is enabled

Note 1: The secondary PWM generator cannot generate PWM trigger interrupts.
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REGISTER 16-19: IOCONx: PWMx I/O CONTROL REGISTER

R/W-0

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

PENH

PENL POLH POLL PMOD<1:0>(1) OVRENH OVRENL

bit 15

bit 8

R/W-0

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

OVRDAT<1:0> FLTDAT<1:0> CLDAT<1:0> SWAP OSYNC

bit 7

bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15

bit 14

bit 13

bit 12

bit 11-10

bit 9

bit 8

bit 7-6

bit 5-4

Note 1:

PENH: PWMxH Output Pin Ownership bit

1 = PWM module controls PWMxH pin

0 = GPIO module controls PWMxH pin

PENL: PWMxL Output Pin Ownership bit

1 = PWM module controls PWMXxL pin

0 = GPIO module controls PWMxL pin

POLH: PWMxH Output Pin Polarity bit

1 = PWMxH pin is active-low

0 = PWMXxH pin is active-high

POLL: PWMxL Output Pin Polarity bit

1 = PWMXxL pin is active-low

0 = PWMXxL pin is active-high

PMOD<1:0>: PWM # I/O Pin Mode bits(!)

11 = PWM I/O pin pair is in the True Independent Output mode

10 = PWM I/O pin pair is in the Push-Pull Output mode

01 = PWM I/O pin pair is in the Redundant Output mode

00 = PWM I/O pin pair is in the Complementary Output mode

OVRENH: Override Enable for PWMxH Pin bit

1 = OVRDAT<1> controls output on PWMxH pin

0 = PWM generator controls PWMxH pin

OVRENL: Override Enable for PWMxL Pin bit

1 = OVRDAT<0> controls output on PWMxL pin

0 = PWM generator controls PWMXxL pin

OVRDAT<1:0>: Data for PWMxH, PWMxL Pins if Override is Enabled bits
If OVERENH = 1, PWMxH is driven to the state specified by OVRDAT<1>.
If OVERENL = 1, PWMxL is driven to the state specified by OVRDAT<0>.
FLTDAT<1:0>: Data for PWMxH and PWMXxL Pins if FLTMOD is Enabled bits

IFLTMOD (FCLCONx<15>) = 0: Normal Fault mode:
If Fault is active, PWMxH is driven to the state specified by FLTDAT<1>.
If Fault is active, PWMxL is driven to the state specified by FLTDAT<0>.

IFLTMOD (FCLCONx<15>) = 1: Independent Fault mode:
If current limit is active, PWMxH is driven to the state specified by FLTDAT<1>.
If Fault is active, PWMXxL is driven to the state specified by FLTDAT<0>.

These bits should not be changed after the PWM module is enabled (PTEN = 1).
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REGISTER 16-19: IOCONx: PWMx I/0O CONTROL REGISTER (CONTINUED)

bit 3-2 CLDAT<1:0>: Data for PWMxH and PWMxL Pins if CLMOD is Enabled bits

IFLTMOD (FCLCONx<15>) = 0: Normal Fault mode:
If current limit is active, PWMxH is driven to the state specified by CLDAT<1>.
If current limit is active, PWMNXL is driven to the state specified by CLDAT<0>.

IFLTMOD (FCLCONx<15>) = 1: Independent Fault mode:
The CLDAT<1:0> bits are ignored.

bit 1 SWAP: Swap PWMxH and PWMNXxL Pins bit
1= PWMxH output signal is connected to PWMxL pins; PWMxL output signal is connected to
PWMxH pins
0 = PWMxH and PWMxL pins are mapped to their respective pins
bit 0 OSYNC: Output Override Synchronization bit

1 = Output overrides via the OVRDAT<1:0> bits are synchronized to the PWM time base
0 = Output overrides via the OVDDAT<1:0> bits occur on the next CPU clock boundary

Note 1: These bits should not be changed after the PWM module is enabled (PTEN = 1).
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REGISTER 16-20: TRIGx: PWMx PRIMARY TRIGGER COMPARE VALUE REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TRGCMP<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
TRGCMP<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 TRGCMP<15:0>: PWM Primary Trigger Control Value bits

When the primary PWM functions in local time base, this register contains the compare values that
can trigger the ADC module.
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REGISTER 16-21: FCLCONx: PWMx FAULT CURRENT-LIMIT CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
IFLTMOD CLSRC<4:0>(23) cLpoL™ CLMOD
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

FLTSRC<4:0>(2:3) FLTPOL() FLTMOD<1:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 IFLTMOD: Independent Fault Mode Enable bit

1 = Independent Fault mode: Current-limit input maps FLTDAT<1> to PWMxH output and Fault input
maps FLTDAT<0> to PWMNXxL output; the CLDAT<1:0> bits are not used for override functions

0 = Normal Fault mode: Current-Limit mode maps CLDAT<1:0> bits to the PWMxH and PWMxL
outputs; the PWM Fault mode maps FLTDAT<1:0> to the PWMxH and PWMXxL outputs.

bit 14-10 CLSRC<4:0>: Current-Limit Control Signal Source Select for PWM Generator # bits(?3)
11111 = Reserved

01001 = Reserved
01010 = Comparator 3
01001 = Comparator 2
01000 = Comparator 1
00111 = Reserved
00110 =Fault7
00101 =Fault6
00100 = Fault5
00011 = Fault4
00010 =Fault 3
00001 = Fault 2
00000 = Fault 1

bit 9 CLPOL: Current-Limit Polarity bit for PWM Generator #(1)
1 = The selected current-limit source is active-low
0 = The selected current-limit source is active-high
bit 8 CLMOD: Current-Limit Mode Enable bit for PWM Generator #

1 = Current-Limit mode is enabled
0 = Current-Limit mode is disabled

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

2: When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Fault mode
(FLTSRC<4:0> = 01000), the Current-Limit Control Source Select bits (CLSRC<4:0>) should be set to an
unused current-limit source to prevent the current-limit source from disabling both the PWMxH and
PWMXxL outputs.

3:  When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Current-Limit mode
(CLSRC<4:0>=01000), the Fault Control Source Select bits (FLTSRC<4:0>) should be set to an unused
Fault source to prevent Fault 1 from disabling both the PWMxL and PWMxH outputs.
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REGISTER 16-21: FCLCONx: PWMx FAULT CURRENT-LIMIT CONTROL REGISTER (CONTINUED)

bit 7-3 FLTSRC<4:0>: Fault Control Signal Source Select bits for PWM Generator #(2-3)
11111 = Reserved

01011 = Reserved
01010 = Comparator 3
01001 = Comparator 2
01000 = Comparator 1
00111 = Reserved
00110 =Fault7
00101 = Fault6
00100 = Fault5
00011 =Fault4
00010 =Fault3
00001 = Fault 2
00000 = Fault 1

bit 2 FLTPOL: Fault Polarity bit for PWM Generator #{1)

1 = The selected Fault source is active-low
0 = The selected Fault source is active-high
bit 1-0 FLTMOD<1:0>: Fault Mode bits for PWM Generator #
11 = Fault input is disabled
10 = Reserved
01 = The selected Fault source forces PWMxH, PWMXxL pins to FLTDAT values (cycle)
00 = The selected Fault source forces PWMxH, PWMxL pins to FLTDAT values (latched condition)

Note 1: These bits should be changed only when PTEN = 0. Changing the clock selection during operation will
yield unpredictable results.

2: When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Fault mode
(FLTSRC<4:0> = 01000), the Current-Limit Control Source Select bits (CLSRC<4:0>) should be set to an
unused current-limit source to prevent the current-limit source from disabling both the PWMxH and
PWMXxL outputs.

3:  When Independent Fault mode is enabled (IFLTMOD = 1) and Fault 1 is used for Current-Limit mode
(CLSRC<4:0>=01000), the Fault Control Source Select bits (FLTSRC<4:0>) should be set to an unused
Fault source to prevent Fault 1 from disabling both the PWMxL and PWMxH outputs.
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REGISTER 16-22: LEBCONx: LEADING-EDGE BLANKING CONTROL REGISTER x

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 u-0 u-0
PR | PHF | PLR | PLF |FLTLEBEN| CLLEBEN | — —
bit 15 bit 8
uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — BCH(") BcL( BPHH BPHL BPLH BPLL
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 PHR: PWMxH Rising Edge Trigger Enable bit

1 = Rising edge of PWMxH will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores rising edge of PWMxH
bit 14 PHF: PWMXxH Falling Edge Trigger Enable bit
1 = Falling edge of PWMxH will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores falling edge of PWMxH
bit 13 PLR: PWMXxL Rising Edge Trigger Enable bit
1 = Rising edge of PWMXxL will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores rising edge of PWMXxL
bit 12 PLF: PWMxL Falling Edge Trigger Enable bit
1 = Falling edge of PWMXxL will trigger Leading-Edge Blanking counter
0 = Leading-Edge Blanking ignores falling edge of PWMxL
bit 11 FLTLEBEN: Fault Input Leading-Edge Blanking Enable bit
1 = Leading-Edge Blanking is applied to selected Fault input
0 = Leading-Edge Blanking is not applied to selected Fault input
bit 10 CLLEBEN: Current-Limit Leading-Edge Blanking Enable bit
1 = Leading-Edge Blanking is applied to selected current-limit input
0 = Leading-Edge Blanking is not applied to selected current-limit input
bit 9-6 Unimplemented: Read as ‘0’
bit 5 BCH: Blanking in Selected Blanking Signal High Enable bit(!)
1 = State blanking (of current-limit and/or Fault input signals) when selected blanking signal is high
0 = No blanking when selected blanking signal is high
bit 4 BCL: Blanking in Selected Blanking Signal Low Enable bit(")
1 = State blanking (of current-limit and/or Fault input signals) when selected blanking signal is low
0 = No blanking when selected blanking signal is low
bit 3 BPHH: Blanking in PWMxH High Enable bit
1 = State blanking (of current-limit and/or Fault input signals) when PWMxH output is high
0 = No blanking when PWMxH output is high
bit 2 BPHL: Blanking in PWMxH Low Enable bit
1 = State blanking (of current-limit and/or Fault input signals) when PWMxH output is low
0 = No blanking when PWMxH output is low
bit 1 BPLH: Blanking in PWMxL High Enable bit
1 = State blanking (of current-limit and/or Fault input signals) when PWMNXxL output is high
0 = No blanking when PWMXxL output is high
bit 0 BPLL: Blanking in PWMxL Low Enable bit

1 = State blanking (of current-limit and/or Fault input signals) when PWMNXxL output is low
0 = No blanking when PWMXxL output is low

Note 1: The blanking signal is selected via the BLANKSELX bits in the AUXCONX register.
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REGISTER 16-23: LEBDLYx: LEADING-EDGE BLANKING DELAY REGISTER x

U-0 U-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — LEB<11:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
LEB<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-12
bit 11-0

Unimplemented: Read as ‘0’

LEB<11:0>: Leading-Edge Blanking Delay for Current-Limit and Fault Inputs bits
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REGISTER 16-24: AUXCONx: PWM AUXILIARY CONTROL REGISTER x

uU-0 uU-0 uU-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — — BLANKSEL<3:0>
bit 15 bit 8
u-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — CHOPSEL<3:0> CHOPHEN | CHOPLEN
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-12 Unimplemented: Read as ‘0’
bit 11-8 BLANKSEL<3:0>: PWM State Blank Source Select bits

The selected state blank signal will block the current-limit and/or Fault input signals (if enabled via the
BCH and BCL bits in the LEBCONX register).
1001 = Reserved
1000 = Reserved
0111 = PWMT7H selected as state blank source
0110 = PWMB6H selected as state blank source
0101 = PWM5H selected as state blank source
0100 = PWM4H selected as state blank source
0011 = PWM3H selected as state blank source
0010 = PWM2H selected as state blank source
0001 = PWM1H selected as state blank source
0000 = No state blanking
bit 7-6 Unimplemented: Read as ‘0’
bit 5-2 CHOPSEL<3:0>: PWM Chop Clock Source Select bits
The selected signal will enable and disable (CHOP) the selected PWM outputs.
1001 = Reserved
1000 = Reserved
0111 = PWM7H selected as CHOP clock source
0110 = PWM6H selected as CHOP clock source
0101 = PWM5H selected as CHOP clock source
0100 = PWM4H selected as CHOP clock source
0011 = PWMB3H selected as CHOP clock source
0010 = PWM2H selected as CHOP clock source
0001 = PWM1H selected as CHOP clock source
0000 = Chop clock generator selected as CHOP clock source

bit 1 CHOPHEN: PWMxH Output Chopping Enable bit
1 = PWMxH chopping function is enabled
0 = PWMxH chopping function is disabled

bit 0 CHOPLEN: PWMxL Output Chopping Enable bit

1 = PWMXxL chopping function is enabled
0 = PWMXxL chopping function is disabled
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REGISTER 16-25: PWMCAPx: PRIMARY PWMx TIME BASE CAPTURE REGISTER

R-0 R-0 R-0 R-0 R-0 R-0
PWMCAP<15:8>(1:2)

bit 15 bit 8

R-0 R-0 R-0 R-0 R-0 R-0

PWMCAP<7:0>(1:2)

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15-0 PWMCAP<15:0>: Captured PWM Time Base Value bits(!2)

The value in this register represents the captured PWM time base value when a leading edge is
detected on the current-limit input.

Note 1: The capture feature is only available on primary output (PWMxH).
2: This feature is active only after LEB processing on the current-limit input signal is complete.
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17.0 QUADRATURE ENCODER
INTERFACE (QEI) MODULE
(dsPIC33EPXXX(MC/MU)8XX
DEVICES ONLY)

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 15.
“Quadrature Encoder Interface (QEI)”
(DS70601) of the “dsPIC33E/PIC24E
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

This chapter describes the Quadrature Encoder Inter-
face (QEI) module and associated operational modes.
The QEI module provides the interface to incremental
encoders for obtaining mechanical position data.

The operational features of the QEI module include:

» 32-Bit Position Counter

» 32-Bit Index Pulse Counter

« 32-Bit Interval Timer

» 16-Bit Velocity Counter

+ 32-Bit Position Initialization/Capture/Compare
High Register

+ 32-Bit Position Compare Low Register

* x4 Quadrature Count mode

» External Up/Down Count mode

» External Gated Count mode

» External Gated Timer mode

* Internal Timer mode

Figure 17-1 illustrates the QEI block diagram.

Note: An ‘X’ used in the names of pins, control/
status bits and registers denotes a
particular Quadrature Encoder Interface
(QEIl) module number (x = 1 or 2).
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FIGURE 17-1: QEI BLOCK DIAGRAM
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16-Bit Index Counter 32-Bit Intervgl Timer 16-Bit Velocity 16-Bit Position Counter QCAPEN_ | 32-Bit Initialization and
Hold Register Hold Register Counter Register Hold Register P Capture Register
(INDXxHLD) (INTxHLD) (VELXCNT) (POSXHLD) (QEIxIC)“)
y A Yy A
Data B
a8 Bus \4 \ 4 v \ 4 y v Data Bus

Note 1:

These registers map to the same memory location.
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17.1 QEIl Resources

Many useful resources related to QEI are provided on
the main product page of the Microchip web site for the
devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:

http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

17.11

KEY RESOURCES

Section 15. “Quadrature Encoder Interface
(QEI)” (DS70601) in the “dsPIC33E/PIC24E
Family Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

Development Tools
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17.2 QEI Control Registers
REGISTER 17-1: QEIXCON: QEIx CONTROL REGISTER
R/W-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEEN |  — | QEISDL | PIMOD<2:0>(") IMV<1:0>(2)
bit 15 bit 8
u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— INTDIV<2:0>3) CNTPOL GATEN CCM<1:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 QEIEN: Quadrature Encoder Interface Module Counter Enable bit
1 = Module counters are enabled
0 = Module counters are disabled, but SFRs can be read or written to
bit 14 Unimplemented: Read as ‘0’
bit 13 QEISIDL: QEI Stop in Idle Mode bit
1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12-10 PIMOD<2:0>: Position Counter Initialization Mode Select bits(!)
111 = Reserved
110 = Modulo Count mode for position counter
101 = Resets the position counter when the position counter equals the QEIXGEC register
100 = Second index event after home event initializes position counter with contents of the QEIxIC
register
011 = First index event after home event initializes position counter with contents of the QEIxIC
register
010 = Next index input event initializes the position counter with contents of the QEIXIC register
001 = Every index input event resets the position counter
000 = Index input event does not affect position counter
bit 9-8 IMV<1:0>: Index Match Value bits(?
11 = Index match occurs when QEB =1 and QEA =1
10 = Index match occurs when QEB =1 and QEA =0
01 = Index match occurs when QEB = 0 and QEA = 1
00 = Index input event does not affect position counter
bit 7 Unimplemented: Read as ‘0’
Note 1: When CCM = 10 or CCM = 11, all of the QEI counters operate as timers and the PIMOD<2:0> bits are

ignored.

2: When CCM = 00, and QEA and QEB values match Index Match Value (IMV), the POSCNTH and
POSCNTL registers are reset.
3: The selected clock rate should be at least twice the expected maximum quadrature count rate.
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REGISTER 17-1: QEIXCON: QEIx CONTROL REGISTER (CONTINUED)

bit 6-4

bit 3

bit 2

bit 1-0

Note 1:

INTDIV<2:0>: Timer Input Clock Prescale Select bits (interval timer, main timer (position counter),
velocity counter and index counter internal clock divider select)(3)

111 = 1:128 prescale value

110 = 1:64 prescale value

101 = 1:32 prescale value

100 = 1:16 prescale value

011 = 1:8 prescale value

010 = 1:4 prescale value

001 = 1:2 prescale value

000 = 1:1 prescale value

CNTPOL: Position and Index Counter/Timer Direction Select bit

1 = Counter direction is negative unless modified by external up/down signal
0 = Counter direction is positive unless modified by external up/down signal
GATEN: External Count Gate Enable bit

1 = External gate signal controls position counter operation

0 = External gate signal does not affect position counter/timer operation
CCM<1:0>: Counter Control Mode Selection bits

11 = Internal Timer mode with optional external count is selected

10 = External clock count with optional external count is selected

01 = External clock count with external up/down direction is selected
00 = Quadrature Encoder Interface (x4 mode) Count mode is selected

When CCM = 10 or CCM = 11, all of the QEI counters operate as timers and the PIMOD<2:0> bits are
ignored.

When CCM = 00, and QEA and QEB values match Index Match Value (IMV), the POSCNTH and
POSCNTL registers are reset.

The selected clock rate should be at least twice the expected maximum quadrature count rate.
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REGISTER 17-2: QEIXIOC: QEIx /O CONTROL REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QCAPEN | FLTREN | QFDIV<2:0> OUTFNC<1:0> SWPAB
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R-x R-x R-x R-x
HOMPOL IDXPOL QEBPOL QEAPOL HOME INDEX QEB QEA
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 QCAPEN: Position Counter Input Capture Enable bit

1 = Positive edge detect of home input triggers position capture function
0 = HOMEXx input event (positive edge) does not trigger a capture event
bit 14 FLTREN: QEAX/QEBx/INDXx/HOMEX Digital Filter Enable bit
1 = Input pin digital filter is enabled
0 = Input pin digital filter is disabled (bypassed)
bit 13-11 QFDIV<2:0>: QEAX/QEBx/INDXx/HOMEX Digital Input Filter Clock Divide Select bits
111 = 1:256 clock divide
110 = 1:64 clock divide
101 = 1:32 clock divide
100 = 1:16 clock divide
011 = 1:8 clock divide
010 = 1:4 clock divide
001 = 1:2 clock divide
000 = 1:1 clock divide
bit 10-9 OUTFNC<1:0>: QEI Module Output Function Mode Select bits
11 = The CTNCMPXx pin goes high when QEIXLEC > POSXCNT > QEIXGEC
10 = The CTNCMPXx pin goes high when POSXCNT < QEIXLEC
01 = The CTNCMPx pin goes high when POSXCNT > QEIXGEC
00 = Output is disabled
bit 8 SWPAB: Swap QEA and QEB Inputs bit
1 = QEAx and QEBx are swapped prior to quadrature decoder logic
0 = QEAx and QEBx are not swapped
bit 7 HOMPOL: HOMEX Input Polarity Select bit
1 = Input is inverted
0 = Input is not inverted
bit 6 IDXPOL: HOMEX Input Polarity Select bit
1 = Inputis inverted
0 = Input is not inverted
bit 5 QEBPOL: QEBXx Input Polarity Select bit
1 = Inputis inverted
0 = Input is not inverted
bit 4 QEAPOL: QEAX Input Polarity Select bit
1 = Inputis inverted
0 = Inputis not inverted
bit 3 HOME: Status of HOMEXx Input Pin After Polarity Control bit
1 = Pinis at logic ‘1’
0 = Pinis at logic ‘0’
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REGISTER 17-2: QEIxIOC: QEIx /0 CONTROL REGISTER (CONTINUED)

bit 2 INDEX: Status of INDXx Input Pin After Polarity Control bit
1 = Pinis at logic ‘1’
0 = Pinis at logic ‘0’

bit 1 QEB: Status of QEBx Input Pin After Polarity Control And SWPAB Pin Swapping bit
1 = Pinis at logic ‘1’
0 = Pinis at logic ‘0’

bit 0 QEA: Status of QEAX Input Pin After Polarity Control And SWPAB Pin Swapping bit
1 = Pinis at logic ‘1’
0 = Pinis at logic ‘0’

© 2009-2012 Microchip Technology Inc. DS70616G-page 327



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 17-3: QEIXSTAT: QEIx STATUS REGISTER

u-0 uU-0 HS, R/C-0 R/W-0 HS, R/C-0 R/W-0 HS, R/C-0 R/W-0
— | — | PCHEQIRQ ‘ PCHEQIEN | PCLEQIRQ | PCLEQIEN | POSOVIRQ | POSOVIEN
bit 15 bit 8
HS, R/C-0 R/W-0 HS, R/C-0 R/W-0 HS, R/C-0 R/W-0 HS, R/C-0 R/W-0
pclirRQ" PCIIEN VELOVIRQ | VELOVIEN HOMIRQ HOMIEN IDXIRQ IDXIEN
bit 7 bit 0
Legend: HS = Hardware Settable bit C = Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13 PCHEQIRQ: Position Counter Greater Than or Equal Compare Status bit

1 = POSXCNT = QEIXGEC
0 = POSXCNT < QEIXGEC
bit 12 PCHEQIEN: Position Counter Greater Than or Equal Compare Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 11 PCLEQIRQ: Position Counter Less Than or Equal Compare Status bit
1 = POSXCNT =< QEIXLEC
0 = POSXCNT > QEIXLEC
bit 10 PCLEQIEN: Position Counter Less Than or Equal Compare Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 9 POSOVIRQ: Position Counter Overflow Status bit
1 = Overflow has occurred
0 = No overflow has occurred
bit 8 POSOVIEN: Position Counter Overflow Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 7 PCIIRQ: Position Counter (Homing) Initialization Process Complete Status bit(1)
1 = POSXCNT was reinitialized
0 = POSXCNT was not reinitialized
bit 6 PCIIEN: Position Counter (Homing) Initialization Process Complete interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 5 VELOVIRQ: Velocity Counter Overflow Status bit

1 = Overflow has occurred
0 = No overflow has not occurred

bit 4 VELOVIEN: Velocity Counter Overflow Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

bit 3 HOMIRQ: Status Flag for Home Event Status bit

1 = Home event has occurred
0 = No Home event has occurred

Note 1: This status bit is only applicable to PIMOD<2:0> modes ‘011’ and ‘100’.
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REGISTER 17-3: QEIXSTAT: QEIx STATUS REGISTER (CONTINUED)
bit 2 HOMIEN: Home Input Event Interrupt Enable bit
1 = Interrupt is enabled
0 = Interrupt is disabled
bit 1 IDXIRQ: Status Flag for Index Event Status bit
1 = Index event has occurred
0 = No Index event has occurred
bit 0 IDXIEN: Index Input Event Interrupt Enable bit

1 = Interrupt is enabled
0 = Interrupt is disabled

Note 1: This status bit is only applicable to PIMOD<2:0> modes ‘011’ and ‘100’.
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REGISTER 17-4: POSxCNTH: POSITION COUNTER x HIGH WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
POSCNT<31:24>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
POSCNT<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 POSCNT<31:16>: High Word Used to Form 32-Bit Position Counter Register (POSxCNT) bits

REGISTER 17-5: POSxCNTL: POSITION COUNTER x LOW WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
POSCNT<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
POSCNT<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 POSCNT<15:0>: Low Word Used to Form 32-Bit Position Counter Register (POSxCNT) bits

REGISTER 17-6: POSxHLD: POSITION COUNTER x HOLD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
POSHLD<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
POSHLD<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 POSHLD<15:0>: Hold Register for Reading and Writing POSXCNTH bits
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REGISTER 17-7: VELxXCNT: VELOCITY COUNTER x REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
VELCNT<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
VELCNT<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 VELCNT<15:0>: Velocity Counter bits

REGISTER 17-8: INDXxCNTH: INDEX COUNTER x HIGH WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INDXCNT<31:24>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INDXCNT<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 INDXCNT<31:16>: High Word Used to Form 32-Bit Index Counter Register (INDXxCNT) bits

REGISTER 17-9: INDXXCNTL: INDEX COUNTER x LOW WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INDXCNT<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INDXCNT<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 INDXCNT<15:0>: Low Word Used to Form 32-Bit Index Counter Register (INDXxCNT) bits
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REGISTER 17-10: INDXxHLD: INDEX COUNTER x HOLD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INDXHLD<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INDXHLD<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 INDXHLD<15:0>: Hold Register for Reading and Writing INDXxCNTH bits
REGISTER 17-11: QEIXICH: QEIx INITIALIZATION/CAPTURE HIGH WORD REGISTER
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEIIC<31:24>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEIIC<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 QEIIC<31:16>: QEIx High Word Used to Form 32-Bit Initialization/Capture Register (QEIxXIC) bits
REGISTER 17-12: QEIxICL: QEIx INITIALIZATION/CAPTURE LOW WORD REGISTER
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEIIC<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEIIC<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 QEIIC<15:0>: QEIx Low Word Used to Form 32-Bit Initialization/Capture Register (QEIxIC) bits
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REGISTER 17-13: QEIXLECH: QEIx LESS THAN OR EQUAL COMPARE HIGH WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEILEC<31:24>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEILEC<23:16>
bit 7 bit 0
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit U = Unimplemented bit, read as ‘0’
‘1" = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 15-0 QEILEC<31:16>: QEIx High Word Used to Form 32-Bit Less Than or Equal Compare Register (QEIXLEC) bits

REGISTER 17-14: QEIXLECL: QEIx LESS THAN OR EQUAL COMPARE LOW WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEILEC<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEILEC<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1" = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 QEILEC<15:0>: QEIx Low Word Used to Form 32-Bit Less Than or Equal Compare Register (QEIXLEC) bits
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REGISTER 17-15: QEIXGECH: QEIx GREATER THAN OR EQUAL COMPARE HIGH WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEIGEC<31:24>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEIGEC<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 QEIGEC<31:16>: QEIx High Word Used to Form 32-Bit Greater Than or Equal Compare Register

(QEIXGEC) bits

REGISTER 17-16: QEIXGECL: QEIx GREATER THAN OR EQUAL COMPARE LOW WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEIGEC<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
QEIGEC<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 QEIGEC<15:0>: QEIx Low Word Used to Form 32-Bit Greater Than or Equal Compare Register
(QEIXGEC) bits

REGISTER 17-17: INTxTMRH: INTERVAL TIMER x HIGH WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTTMR<31:24>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTTMR<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 INTTMR<31:16>: High Word Used to Form 32-Bit Interval Timer Register (INTXTMR) bits

DS70616G-page 334 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 17-18: INTXTMRL: INTERVAL TIMER x LOW WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTTMR<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTTMR<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 INTTMR<15:0>: Low Word Used to Form 32-Bit Interval Timer Register (INTXTMR) bits

REGISTER 17-19: INTxHLDH: INTERVAL TIMER x HOLD HIGH WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTHLD<31:24>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTHLD<23:16>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 INTHLD<31:16>: Hold Register for Reading and Writing INTXTMRH bits

REGISTER 17-20: INTxHLDL: INTERVAL TIMER x HOLD LOW WORD REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTHLD<15:8>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
INTHLD<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 INTHLD<15:0>: Hold Register for Reading and Writing INTXTMRL bits
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NOTES:
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18.0 SERIAL PERIPHERAL
INTERFACE (SPI)

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 18. “Serial
Peripheral Interface (SPI)” (DS70569)
of the “dsPIC33E/PIC24E Family
Reference Manual’, which is available
from the  Microchip

(www.microchip.com).

2: Some registers and associated bits
described in this section may not be

available on all

Section 4.0 “Memory Organization” in
this data sheet for device-specific register

and bit information.

devices. R

web site

efer to

The SPI module is a synchronous serial interface use-
ful for communicating with other peripheral or micro-
controller devices. These peripheral devices can be
serial EEPROMs, shift registers, display drivers, ADC
Converters, etc. The SPI module is compatible with the
Motorola® SPI and SIOP interfaces.

Four SPI modules are provided on a single device.
These modules, which are designated as SPI1, SPI2,
SPI3 and SPI4, are functionally identical with the excep-
tion that SPI2 is not remappable. The dedicated SDI2,
SDO2 and SCK2 connections provide improved perfor-
mance over SPI1, SPI3 and SPI4 (see Section 32.0
“Electrical Characteristics”). Each SPlI module
includes an eight-word FIFO buffer and allows DMA bus
connections. When using the SPI module with DMA,
FIFO operation can be disabled.

Note: In this section, the SPlI modules are
referred to together as SPIx, or separately
as SPI1, SPI2, SPI3 and SPI4. Special
Function Registers follow a similar nota-
tion. For example, SPIXCON refers to the
control register for the SPI1, SPI2, SPI3
or SPI4 module.

The SPIx serial interface consists of four pins, as
follows:

» SDIx: Serial Data Input

» SDOx: Serial Data Output

» SCKXx: Shift Clock Input or Output

+ SSX/FSYNCx: Active-Low Slave Select or Frame
Synchronization I/O Pulse

The SPIx module can be configured to operate with
two, three or four pins. In 3-pin mode, SSx is not used.
In 2-pin mode, neither SDOx nor SSx is used.

Figure 18-1 illustrates the block diagram of the SPI
module in Standard and Enhanced modes.

FIGURE 18-1: SPIx MODULE BLOCK DIAGRAM
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Note 1: In Standard mode, the FIFO is only one level deep.
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18.1 SPI Helpful Tips

1. In Frame mode, if there is a possibility that the
master may not be initialized before the slave:
a) If FRMPOL (SPIxCON2<13>) = 1, use a
pull-down resistor on SSx.
b) If FRMPOL = 0, use a pull-up resistor on
SSx.

Note: This insures that the first frame
transmission after initialization is not
shifted or corrupted.

2. In Non-Framed 3-Wire mode, (i.e., not using
SSx from a master):
a) If CKP (SPIxCON1<6>) = 1, always place a
pull-up resistor on SSx.
b) If CKP = 0, always place a pull-down
resistor on SSx.

Note:  This will insure that during power-up and
initialization, the master/slave will not lose
synchronization due to an errant SCKx
transition that would cause the slave to
accumulate data shift errors, for both
transmit and receive, appearing as
corrupted data.

3. FRMEN (SPIxCON2<15>) = 1 and SSEN
(SPIXCON1<7>) = 1 are exclusive and invalid.
In Frame mode, SCKXx is continuous _and the
Frame Sync pulse is active on the SSx pin,
which indicates the start of a data frame.

Note: Not all third-party devices support Frame
mode timing. Refer to the SPIx electrical
characteristics for details.

4. In Master mode only, set the SMP bit
(SPIXCON1<9>) to a ‘1’ for the fastest SPI data
rate possible. The SMP bit can only be set at the
same time or after the MSTEN bit
(SPIXCON1<5>) is set.

To avoid invalid slave read data to the master, the
user's master software must ensure enough time for
slave software to fill its write buffer before the user
application initiates a master write/read cycle. It is
always advisable to preload the SPIXBUF Transmit
register in advance of the next master transaction
cycle. SPIXBUF is transferred to the SPIx Shift register
and is empty once the data transmission begins.

18.2 SPI Resources

Many useful resources related to SPI are provided on
the main product page of the Microchip web site for the
devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note:

In the event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/
Devices.aspx?dDocName=en554301

18.2.1

KEY RESOURCES

» Section 18. “Serial Peripheral Interface (SPI)”
(DS70569) in the “dsPIC33E/PIC24E Family
Reference Manual”

* Code Samples

+ Application Notes
» Software Libraries
* Webinars

» All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

* Development Tools
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18.3 SPI Control Registers

REGISTER 18-1:

SPIXSTAT: SPIx STATUS AND CONTROL REGISTER

R/W-0 uU-0 R/W-0 U-0 U-0 R/W-0 R/W-0 R/W-0
SPIEN — SPISIDL — — SPIBEC<2:0>

bit 15 bit 8
R/W-0 R/C-0, HS R/W-0 R/W-0 R/W-0 R/W-0 R-0, HS, HC R-0, HS, HC
SRMPT SPIROV SRXMPT SISEL<2:0> SPITBF SPIRBF

bit 7 bit 0

Legend: C = Clearable bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

HS = Hardware Settable bit HC = Hardware Clearable bit U = Unimplemented bit, read as ‘0’

bit 15

bit 14
bit 13

bit 12-11

bit 10-8

bit 7

bit 6

bit 5

bit 4-2

SPIEN: SPIx Enable bit

1 = Enables the module and configures SCKx, SDOx, SDIx and SSx as serial port pins

0 = Disables the module

Unimplemented: Read as ‘0’

SPISIDL: SPIx Stop in Idle Mode bit

1 = Discontinues the module operation when device enters Idle mode

0 = Continues the module operation in Idle mode

Unimplemented: Read as ‘0’

SPIBEC<2:0>: SPIx Buffer Element Count bits (valid in Enhanced Buffer mode)

Master mode:

Number of SPIx transfers that are pending.

Slave mode:

Number of SPIx transfers that are unread.

SRMPT: SPIx Shift Register (SPIXSR) Empty bit (valid in Enhanced Buffer mode)

1 = SPIx Shift register is empty and Ready-to-Send or receive the data

0 = SPIx Shift register is not empty

SPIROV: SPIx Receive Overflow Flag bit

1 = A new byte/word is completely received and discarded; the user application has not read the

previous data in the SPIXBUF register

0 = No overflow has occurred

SRXMPT: SPIx Receive FIFO Empty bit (valid in Enhanced Buffer mode)

1 = RX FIFO is empty

0 = RX FIFO is not empty

SISEL<2:0>: SPIx Buffer Interrupt Mode bits (valid in Enhanced Buffer mode)

111 = Interrupt when the SPIx transmit buffer is full

110 = Interrupt when last bit is shifted into SPIXSR, and as a result, the TX FIFO is empty

101 = Interrupt when the last bit is shifted out of SPIXSR and the transmit is complete

100 = Interrupt when one data is shifted into the SPIXSR, and as a result, the TX FIFO has one open
memory location

011 = Interrupt when the SPIx receive buffer is full

010 = Interrupt when the SPIx receive buffer is 3/4 or more full

001 = Interrupt when data is available in the receive buffer (SRMPT bit is set)

000 = Interrupt when the last data in the receive buffer is read, and as a result, the buffer is empty
(SRXMPT bit is set)
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REGISTER 18-1: SPIXSTAT: SPIx STATUS AND CONTROL REGISTER (CONTINUED)

bit 1 SPITBF: SPIx Transmit Buffer Full Status bit
1 = Transmit has not yet started, SPIx transmit buffer is full
0 = Transmit has started, SPIx transmit buffer is empty
Standard Buffer Mode:
Automatically set in hardware when the core writes to the SPIXBUF location, loading the SPIx transmit
buffer. Automatically cleared in hardware when the SPIx module transfers data from the SPIx transmit
buffer to SPIXSR.
Enhanced Buffer Mode:
Automatically set in hardware when CPU writes to the SPIXBUF location, loading the last available
buffer location. Automatically cleared in hardware when a buffer location is available for a CPU write
operation.

bit 0 SPIRBF: SPIx Receive Buffer Full Status bit

1 = Receive complete, SPIx receive buffer is full

0 = Receive is incomplete, SPIx receive buffer is empty

Standard Buffer Mode:

Automatically set in hardware when SPIx transfers data from SPIXSR to the SPIx receive buffer.
Automatically cleared in hardware when the core reads the SPIXBUF location, reading the SPIx
receive buffer.

Enhanced Buffer Mode:

Automatically set in hardware when SPIx transfers data from SPIXSR to the buffer, filling the last
unread buffer location. Automatically cleared in hardware when a buffer location is available for a
transfer from SPIXSR.
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REGISTER 18-2: SPIXCON1: SPIx CONTROL REGISTER 1

uU-0 U-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — DISSCK DISSDO MODE16 sSmp4) cke
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SSEN() CKP MSTEN SPRE<2:0>(%) PPRE<1:0>(3)
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12 DISSCK: Disable SCKx Pin bit (SPIx Master modes only)

1 = Internal SPIx clock is disabled, pin functions as 1/0
0 = Internal SPIx clock is enabled

bit 11 DISSDO: Disable SDOx Pin bit
1 = SDOx pin is not used by the module; pin functions as I/O
0 = SDOx pin is controlled by the module
bit 10 MODE16: Word/Byte Communication Select bit
1 = Communication is word-wide (16 bits)
0 = Communication is byte-wide (8 bits)
bit 9 SMP: SPIx Data Input Sample Phase bit(4)

Master mode:
1 = Input data is sampled at end of data output time
0 = Input data is sampled at middle of data output time

Slave mode:
The SMP bit must be cleared when SPIx module is used in Slave mode.

bit 8 CKE: SPIx Clock Edge Select bit(")

1 = Serial output data changes on transition from active clock state to Idle clock state (refer to bit 6)
0 = Serial output data changes on transition from Idle clock state to active clock state (refer to bit 6)

bit 7 SSEN: Slave Select Enable bit (Slave mode)(?

1 = SSx pin is used for Slave mode

0 = SSx pin is not used by module, pin is controlled by port function
bit 6 CKP: Clock Polarity Select bit

1 = Idle state for clock is a high level; active state is a low level
0 = Idle state for clock is a low level; active state is a high level

bit 5 MSTEN: Master Mode Enable bit

1 = Master mode
0 = Slave mode

Note 1: The CKE bit is not used in the Framed SPIx modes. Program this bit to ‘0’ for Framed SPIx modes
(FRMEN = 1).
2: This bit must be cleared when FRMEN = 1.
Do not set both primary and secondary prescalers to a value of 1:1.
4: The SMP bit must be set only after setting the MSTEN bit. The SMP bit remains cleared if MSTEN = 0.

@
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REGISTER 18-2: SPIXCON1: SPIXx CONTROL REGISTER 1 (CONTINUED)

bit 4-2 SPRE<2:0>: Secondary Prescale bits (Master mode)(3)

111 = Secondary prescale 1:1
110 = Secondary prescale 2:1

000 = Secondary prescale 8:1

bit 1-0 PPRE<1:0>: Primary Prescale bits (Master mode)®)

11 = Primary prescale 1:1
10 = Primary prescale 4:1
01 = Primary prescale 16:1
00 = Primary prescale 64:1

Note 1: The CKE bit is not used in the Framed SPIx modes. Program this bit to ‘0’ for Framed SPIx modes
(FRMEN = 1).

2: This bit must be cleared when FRMEN = 1.
Do not set both primary and secondary prescalers to a value of 1:1.
4: The SMP bit must be set only after setting the MSTEN bit. The SMP bit remains cleared if MSTEN = 0.

@
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REGISTER 18-3: SPIXCON2: SPIx CONTROL REGISTER 2

R/W-0 R/W-0 R/W-0 u-0 U-0 U-0 U-0 u-0
FRMEN SPIFSD FRMPOL — — — — —
bit 15 bit 8
U-0 U-0 U-0 u-0 U-0 U-0 R/W-0 R/W-0
— — — — — — FRMDLY SPIBEN
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 FRMEN: Framed SPIx Support bit

1 = Framed SPIx support is enabled (SSx pin is used as a Frame Sync pulse input/output)
0 = Framed SPIx support is disabled
bit 14 SPIFSD: Frame Sync Pulse Direction Control bit
1 = Frame Sync pulse input (slave)
0 = Frame Sync pulse output (master)
bit 13 FRMPOL.: Frame Sync Pulse Polarity bit
1 = Frame Sync pulse is active-high
0 = Frame Sync pulse is active-low
bit 12-2 Unimplemented: Read as ‘0’
bit 1 FRMDLY: Frame Sync Pulse Edge Select bit
1 = Frame Sync pulse coincides with the first bit clock
0 = Frame Sync pulse precedes the first bit clock
bit 0 SPIBEN: Enhanced Buffer Enable bit

1 = Enhanced Buffer is enabled
0 = Enhanced Buffer is disabled (Standard mode)
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NOTES:
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19.0 INTER-INTEGRATED
CIRCUIT™ (12C™)

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 19. “Inter-
Integrated Circuit™ (12c™)”
(DS70330) of the “dsPIC33E/PIC24E
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 family of devices con-
tain two Inter-Integrated Circuit (1C) modules: 12C1
and 12C2.

The 12C module provides complete hardware support
for both Slave and Multi-Master modes of the 12C serial
communication standard, with a 16-bit interface.

The 12C module has a 2-pin interface:

» The SCLx pin is the clock.
* The SDAX pin is the data.

The 12C module offers the following key features:

« I2C interface supporting both Master and Slave
modes of operation.

« I2C Slave mode supports 7 and 10-bit addressing.

« I2C Master mode supports 7 and 10-bit addressing.

e port allows bidirectional transfers between
master and slaves.

« Serial clock synchronization for I2C port can be
used as a handshake mechanism to suspend and
resume serial transfer (SCLREL control).

e supports multi-master operation, detects bus
collision and arbitrates accordingly.

* |PMI support

* SMBus support
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FIGURE 19-1: I2C™ BLOCK DIAGRAM (Xx=10R2)
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Note 1: The availability of I2C interfaces varies by device. Refer to the “Pin Diagrams” section for availability.
Selection (SDAx/SCLx or ASDAX/ASCLX) is made using the device Configuration bits, ALTI2C1 and
ALTI2C2 (FPOR<5:4>). See Section 29.0 “Special Features” for more information.
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19.1  12C Resources

Many useful resources related to 12C are provided on
the main product page of the Microchip web site for the
devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe eventyou are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

19.1.1

KEY RESOURCES

Section 19. “Inter-Integrated Circuit™ (IZCT"")”
(DS70330) in the “dsPIC33E/PIC24E Family
Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

Development Tools
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19.2 I12C Control Registers
REGISTER 19-1: 12CxCON: I12Cx CONTROL REGISTER

R/W-0 u-0 R/W-0 R/W-1, HC R/W-0 R/W-0 R/W-0 R/W-0
I2CEN — 12CSIDL SCLREL IPMIEN( A10M DISSLW SMEN

bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC R/W-0, HC
GCEN STREN ACKDT ACKEN RCEN PEN RSEN SEN

bit 7 bit 0

Legend: HC = Hardware Clearable bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 I2CEN: 12Cx Enable bit

1 = Enables the 12Cx module and configures the SDAx and SCLx pins as serial port pins
0 = Disables the 12Cx module; all 12C™ pins are controlled by port functions
bit 14 Unimplemented: Read as ‘0’
bit 13 12CSIDL: 12Cx Stop in Idle Mode bit
1 = Discontinues module operation when device enters an Idle mode
0 = Continues module operation in Idle mode
bit 12 SCLREL: SCLx Release Control bit (when operating as 12c slave)

1 = Releases SCLx clock
0 = Holds SCLx clock low (clock stretch)

If STREN = 1:

The bitis R/W (i.e., software can write ‘0’ to initiate stretch and write ‘1’ to release clock). Hardware is clear
at beginning of every slave data byte transmission. Hardware is clear at the end of every slave address
byte reception. Hardware is clear at end of every slave data byte reception.

If STREN = 0:
The bit is R/S (i.e., software can only write ‘1’ to release clock). Hardware is clear at beginning of every
slave data byte transmission. Hardware is clear at the end of every slave address byte reception.

bit 11 IPMIEN: Intelligent Peripheral Management Interface (IPMI) Enable bit(")

1 = IPMI mode is enabled; all addresses Acknowledged
0 = IPMI mode is disabled

bit 10 A10M: 10-Bit Slave Address bit

1 = 12CxADD is a 10-bit slave address
0 = 12CxADD is a 7-bit slave address

bit 9 DISSLW: Disable Slew Rate Control bit

1 = Slew rate control is disabled
0 = Slew rate control is enabled

bit 8 SMEN: SMBus Input Levels bit

1 = Enables I/O pin thresholds compliant with the SMBus specification
0 = Disables SMBus input thresholds

bit 7 GCEN: General Call Enable bit (when operating as 1’c slave)

1 = Enables interrupt when a general call address is received in the I2CxRSR (module is enabled for reception)
0 = General call address is disabled

Note 1: When performing master operations, ensure that the IPMIEN bit is ‘0.
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REGISTER 19-1: 12CxCON: 12Cx CONTROL REGISTER (CONTINUED)

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

STREN: SCLx Clock Stretch Enable bit (when operating as 12c slave)

Used in conjunction with the SCLREL bit.

1 = Enables software or receives clock stretching

0 = Disables software or receives clock stretching

ACKDT: Acknowledge Data bit (when operating as 12C master, applicable during master receive)

Value that is transmitted when the software initiates an Acknowledge sequence.

1 = Sends NACK during Acknowledge

0 = Sends ACK during Acknowledge

ACKEN: Acknowledge Sequence Enable bit (when operating as I12C master, applicable during master receive)

1 = Initiates Acknowledge sequence on SDAx and SCLx pins and transmits the ACKDT data bit. Hardware
is clear at the end of a master Acknowledge sequence.
0 = Acknowledge sequence is not in progress

RCEN: Receive Enable bit (when operating as I2C master)

1 = Enables Receive mode for I2C. Hardware is clear at the end of the eighth bit of a master receive data byte.

0 = Receive sequence is not in progress

PEN: Stop Condition Enable bit (when operating as 12c master)

1 = Initiates Stop condition on SDAx and SCLx pins. Hardware is clear at the end of a master Stop sequence.

0 = Stop condition is not in progress

RSEN: Repeated Start Condition Enable bit (when operating as 12c master)

1 = Initiates Repeated Start condition on SDAx and SCLx pins. Hardware is clear at the end of a master
Repeated Start sequence.

0 = Repeated Start condition is not in progress

SEN: Start Condition Enable bit (when operating as 12C master)

1 = Initiates Start condition on SDAx and SCLx pins. Hardware is clear at the end of a master Start sequence.
0 = Start condition is not in progress

When performing master operations, ensure that the IPMIEN bit is ‘0’.
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REGISTER 19-2: 12CxSTAT: 12Cx STATUS REGISTER

R-0,HSC R-0,HSC uU-0 uU-0 U-0 R/C-0, HS R-0, HSC R-0, HSC
ACKSTAT | TRSTAT — — — BCL GCSTAT ADD10

bit 15 bit 8
R/C-0,HS R/C-0,HS R-0,HSC R/C-0,HSC R/C-0,HSC R-0,HSC R-0, HSC R-0, HSC

IWCOL 12COV D A P | s R W RBF \ TBF

bit 7 bit 0

Legend: C = Clearable bit |U = Unimplemented bit, read as ‘0’ ‘

R = Readable bit W = Writable bit HS = Hardware Settable bit HSC = Hardware Settable/Clearable bit

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15 ACKSTAT: Acknowledge Status bit

(when operating as [2C™ master, applicable to master transmit operation)
1 = NACK received from slave
0 = ACK received from slave
Hardware is set or clear at the end of a slave Acknowledge.
bit 14 TRSTAT: Transmit Status bit (when operating as 12C master, applicable to master transmit operation)
1 = Master transmit is in progress (8 bits + ACK)
0 = Master transmit is not in progress
Hardware is set at the beginning of a master transmission. Hardware is clear at the end of a slave

Acknowledge.
bit 13-11 Unimplemented: Read as ‘0’
bit 10 BCL: Master Bus Collision Detect bit

1 = A bus collision has been detected during a master operation

0 = No collision

Hardware is set at detection of a bus collision.
bit 9 GCSTAT: General Call Status bit

1 = General call address was received

0 = General call address was not received

Hardware is set when an address matches the general call address. Hardware is clear at a Stop detection.
bit 8 ADD10: 10-Bit Address Status bit

1 = 10-bit address was matched

0 = 10-bit address was not matched

Hardware is set at a match of the 2nd byte of a matched 10-bit address. Hardware is clear at a Stop detection.
bit 7 IWCOL: Write Collision Detect bit

1 = An attempt to write to the I2CXTRN register failed because the I2C module is busy

0 = No collision

Hardware is set at an occurrence of a write to I2CxTRN while busy (cleared by software).
bit 6 12COV: 12Cx Receive Overflow Flag bit

1 = A byte was received while the I2CxRCYV register is still holding the previous byte

0 = No overflow

Hardware is set at an attempt to transfer I2CxRSR to I2CxRCV (cleared by software).
bit 5 D_A: Data/Address bit (when operating as 12C slave)

1 = Indicates that the last byte received was data

0 = Indicates that the last byte received was a device address

Hardware is clear at a device address match. Hardware is set by reception of a slave byte.
bit 4 P: Stop bit

1 = Indicates that a Stop bit has been detected last

0 = Stop bit was not detected last

Hardware is set or clear when a Start, Repeated Start or Stop is detected.
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REGISTER 19-2: 12CxSTAT: 12Cx STATUS REGISTER (CONTINUED)

bit 3

bit 2

bit 1

bit 0

S: Start bit

1 = Indicates that a Start (or Repeated Start) bit has been detected last

0 = Start bit was not detected last

Hardware is set or clear when a Start, Repeated Start or Stop is detected.

R_W: Read/Write Information bit (when operating as 12c slave)

1 = Read - indicates data transfer is output from a slave

0 = Write — indicates data transfer is input to a slave

Hardware is set or clear after reception of an 1°C device address byte.
RBF: Receive Buffer Full Status bit

1 = Receive is complete, I2CxRCV is full

0 = Receive is not complete, I2CxRCV is empty

Hardware is set when 12CxRCYV is written with a received byte. Hardware is clear when software reads
I2CxRCV.

TBF: Transmit Buffer Full Status bit

1 = Transmit is in progress, I2CxTRN is full

0 = Transmit is complete, I2CxTRN is empty
Hardware is set when software writes to I2CxTRN. Hardware is clear at completion of a data transmission.
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REGISTER 19-3: 12CxMSK: 12Cx SLAVE MODE ADDRESS MASK REGISTER

U-0 U-0 U-0 U-0 U-0 U-0 R/W-0 R/W-0
— — — — — — AMSK9 AMSKS8
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
AMSK7 AMSK®6 AMSKS5 AMSK4 AMSK3 AMSK2 AMSKA1 AMSKO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-10 Unimplemented: Read as ‘0’
bit 9-0 AMSKXx: Mask for Address bit x Select bit

For 10-Bit Address:

1 = Enables masking for bit Ax of incoming message address; bit match is not required in this position
0 = Disables masking for bit Ax; bit match is required in this position

For 7-Bit Address (I2CxMSK<6:0> only):

1 = Enables masking for bit Ax + 1 of incoming message address; bit match is not required in this position
0 = Disable masking for bit Ax + 1; bit match is required in this position

DS70616G-page 352 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

20.0 UNIVERSAL ASYNCHRONOUS
RECEIVER TRANSMITTER
(UART)

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)3806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 17. “UART”
(DS70582) of the “dsPIC33E/PIC24E
Family Reference Manual’, which is
available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 family of devices
contains four UART modules.

The Universal Asynchronous Receiver Transmitter
(UART) module is one of the serial I/O modules
available in the dsPIC33EPXXX(GP/MC/MU)806/810/
814 and PIC24EPXXX(GP/GU)810/814 device family.
The UART is a full-duplex, asynchronous system that
can communicate with peripheral devices, such as
personal computers, LIN/J2602, RS-232 and RS-485
interfaces. The module also supports a hardware flow
control option with the UxCTS and UxRTS pins, and
also includes an IrDA® encoder and decoder.

The primary features of the UARTx module are:

* Full-Duplex, 8 or 9-Bit Data Transmission through
the UxTX and UxRX Pins

* Even, Odd or No Parity Options (for 8-bit data)

* One or Two Stop bits

» Hardware Flow Control Option with UxCTS and
UxRTS Pins

* Fully Integrated Baud Rate Generator with 16-Bit
Prescaler

» Baud Rates Ranging from 4.375 Mbps to 67 bps at
16x mode at 70 MIPS

» Baud Rates Ranging from 17.5 Mbps to 267 bps at
4x mode at 70 MIPS

* 4-Deep First-In First-Out (FIFO) Transmit Data
Buffer

* 4-Deep FIFO Receive Data Buffer
* Parity, Framing and Buffer Overrun Error Detection
» Support for 9-bit mode with Address Detect
(9th bit=1)
« Transmit and Receive Interrupts
» A Separate Interrupt for All UARTx Error Conditions
» Loopback mode for Diagnostic Support
» Support for Sync and Break Characters
» Support for Automatic Baud Rate Detection
+ IrDA® Encoder and Decoder Logic
» 16x Baud Clock Output for IrDA Support
A simplified block diagram of the UARTx module is

shown in Figure 20-1. The UARTx module consists of
these key hardware elements:

» Baud Rate Generator
* Asynchronous Transmitter
* Asynchronous Receiver

FIGURE 20-1: UARTx SIMPLIFIED BLOCK DIAGRAM
Baud Rate Generator
— IrDA® Y
—® Hardware Flow Control < ) ) <] UXRTS
l L X UxcTs
— UARTXx Receiver e - D] UxRX
—®|  UARTx Transmitter y <] UXTX
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20.1 UARTXx Helpful Tips

1. In multi-node direct-connect UARTx networks,
UARTX receive inputs react to the complemen-
tary logic level defined by the URXINV bit
(UxMODE<4>), which defines the Idle state, the
default of which is logic high (i.e., URXINV = 0).
Because remote devices do not initialize at the
same time, it is likely that one of the devices,
because the RX line is floating, will trigger a
Start bit detection and will cause the first byte
received, after the device has been initialized, to
be invalid. To avoid this situation, the user
should use a pull-up or pull-down resistor on the
RX pin depending on the value of the URXINV
bit.

a) IfURXINV = 0, use a pull-up resistor on the
RX pin.

b) If URXINV = 1, use a pull-down resistor on
the RX pin.

2. The first character received on a wake-up from
Sleep mode, caused by activity on the UxRX pin
of the UARTx module, will be invalid. In Sleep
mode, peripheral clocks are disabled. By the
time the oscillator system has restarted and
stabilized from Sleep mode, the baud rate bit
sampling clock, relative to the incoming UxRX
bit timing, is no longer synchronized resulting in
the first character being invalid. This is to be
expected.

20.2 UARTX Resources

Many useful resources related to the UARTX are
provided on the main product page of the Microchip
web site for the devices listed in this data sheet. This
product page, which can be accessed using this link,
contains the latest updates and additional information.

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

20.21 KEY RESOURCES

» Section 17. “UART” (DS70582) in the
“dsPIC33E/PIC24E Family Reference Manual”

* Code Samples

* Application Notes

+ Software Libraries

* Webinars

* All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

* Development Tools
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20.3 UARTX Registers
REGISTER 20-1: UxMODE: UARTx MODE REGISTER

R/W-0 U-0 R/W-0 R/W-0 R/W-0 U-0 R/W-0 R/W-0
UARTEN( — USIDL IREN(2) RTSMD — UEN<1:0>
bit 15 bit 8
R/W-0, HC R/W-0 R/W-0, HC R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
WAKE LPBACK ABAUD URXINV BRGH PDSEL<1:0> STSEL
bit 7 bit 0
Legend: HC = Hardware Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 UARTEN: UARTX Enable bit(")

1 = UARTXx is enabled; all UARTX pins are controlled by UARTXx as defined by UEN<1:0>
0 = UARTXx is disabled; all UARTX pins are controlled by port latches; UARTx power consumption is

minimal
bit 14 Unimplemented: Read as ‘0’
bit 13 USIDL: UARTX Stop in Idle Mode bit

1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode
bit 12 IREN: IrDA® Encoder and Decoder Enable bit(?
1 = IrDA encoder and decoder are enabled
0 = IrDA encoder and decoder are disabled
bit 11 RTSMD: Mode Selection for UXRTS Pin bit
1 = UxRTS pin in Simplex mode
0 = UxRTS pin in Flow Control mode

bit 10 Unimplemented: Read as ‘0’

bit 9-8 UEN<1:0>: UARTX Pin Enable bits
11 = UxXTX, UxRX and BCLK pins are enabled and used; UxCTS pin is controlled by port latches
10 = UxXTX, UXRX, UXCTS and UXRTS pins are enabled and used
01 = UxTX, UxRX and UxRTS pins are enabled and used; UxCTS pin is controlled by port latches
00 = UxTX and UxRX pins are enabled and used; UXCTS and UxRTS/BCLK pins are controlled by

port latches

bit 7 WAKE: Wake-up on Start Bit Detect During Sleep Mode Enable bit

1 = UARTXx continues to sample the UxRX pin; interrupt is generated on falling edge; bit is cleared in
hardware on following rising edge

0 = No wake-up is enabled

bit 6 LPBACK: UARTx Loopback Mode Select bit

1 = Enables Loopback mode
0 = Loopback mode is disabled

bit 5 ABAUD: Auto-Baud Enable bit

1 = Enables baud rate measurement on the next character — requires reception of a Sync field (55h)
before other data; cleared in hardware upon completion
0 = Baud rate measurement is disabled or has completed

Note 1: Referto Section 17. “UART” (DS70582) in the “dsPIC33E/PIC24E Family Reference Manual” for
information on enabling the UARTx module for receive or transmit operation.

2: This feature is only available for the 16x BRG mode (BRGH = 0).
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REGISTER 20-1: UxMODE: UARTx MODE REGISTER (CONTINUED)

bit 4 URXINV: Receive Polarity Inversion bit
1 = UxRX Idle state is ‘0’
0 = UxRX Idle state is ‘1’
bit 3 BRGH: High Baud Rate Enable bit
1 = BRG generates 4 clocks per bit period (4x baud clock, High-Speed mode)
0 = BRG generates 16 clocks per bit period (16x baud clock, Standard mode)
bit 2-1 PDSEL<1:0>: Parity and Data Selection bits
11 = 9-bit data, no parity
10 = 8-bit data, odd parity
01 = 8-bit data, even parity
00 = 8-bit data, no parity
bit 0 STSEL: Stop Bit Selection bit
1 = Two Stop bits
0 = One Stop bit

Note 1: Referto Section 17. “UART” (DS70582) in the “dsPIC33E/PIC24E Family Reference Manual” for
information on enabling the UARTx module for receive or transmit operation.

2: This feature is only available for the 16x BRG mode (BRGH = 0).
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REGISTER 20-2: UxSTA: UARTx STATUS AND CONTROL REGISTER

R/W-0 R/W-0 R/W-0 u-0 R/W-0, HC R/W-0 R-0 R-1
UTXISEL1 UTXINV UTXISELO — UTXBRK UTXEN( UTXBF TRMT
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R-1 R-0 R-0 R/C-0 R-0
URXISEL<1:0> ADDEN RIDLE PERR FERR OERR URXDA
bit 7 bit 0
Legend: HC = Hardware Clearable bit C = Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15,13 UTXISEL<1:0>: UARTX Transmission Interrupt Mode Selection bits

11 = Reserved; do not use

10 = Interrupt when a character is transferred to the Transmit Shift Register (TSR) and as a result, the
transmit buffer becomes empty

01 = Interrupt when the last character is shifted out of the Transmit Shift Register; all transmit
operations are completed

00 = Interrupt when a character is transferred to the Transmit Shift Register (this implies there is at
least one character open in the transmit buffer)

bit 14 UTXINV: UARTXx Transmit Polarity Inversion bit
If IREN = 0:
1 = UxTX Idle state is ‘0’
0 = UxTX Idle state is ‘1’
If IREN = 1:
1 = IrDA encoded, UxTX Idle state is ‘1’
0 = IrDA encoded, UxTX Idle state is ‘0’
bit 12 Unimplemented: Read as ‘0’
bit 11 UTXBRK: UARTX Transmit Break bit
1 = Sends Sync Break on next transmission — Start bit, followed by twelve ‘0’ bits, followed by Stop bit;
cleared by hardware upon completion
0 = Sync Break transmission is disabled or completed
bit 10 UTXEN: UARTX Transmit Enable bit(!)
1 = Transmit is enabled, UxTX pin is controlled by UARTX
0 = Transmit is disabled, any pending transmission is aborted and the buffer is reset; UXTX pin
controlled by port
bit 9 UTXBF: UARTx Transmit Buffer Full Status bit (read-only)
1 = Transmit buffer is full
0 = Transmit buffer is not full, at least one more character can be written
bit 8 TRMT: Transmit Shift Register Empty bit (read-only)
1 = Transmit Shift Register is empty and transmit buffer is empty (the last transmission has completed)
0 = Transmit Shift Register is not empty, a transmission is in progress or queued
bit 7-6 URXISEL<1:0>: UARTX Receive Interrupt Mode Selection bits
11 = Interrupt is set on UXRSR transfer making the receive buffer full (i.e., has 4 data characters)
10 = Interrupt is set on UxRSR transfer making the receive buffer 3/4 full (i.e., has 3 data characters)
0x = Interrupt is set when any character is received and transferred from the UxRSR to the receive
buffer; receive buffer has one or more characters

Note 1: Referto Section 17. “UART” (DS70582) in the “dsPIC33E/PIC24E Family Reference Manual” for
information on enabling the UARTx module for transmit operation.
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REGISTER 20-2: UxSTA: UARTx STATUS AND CONTROL REGISTER (CONTINUED)

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

ADDEN: Address Character Detect bit (bit 8 of received data = 1)

1 = Address Detect mode is enabled; if 9-bit mode is not selected, this does not take effect

0 = Address Detect mode is disabled

RIDLE: Receiver Idle bit (read-only)

1 = Receiver is Idle

0 = Receiver is active

PERR: Parity Error Status bit (read-only)

1 = Parity error has been detected for the current character (character at the top of the receive FIFO)

0 = Parity error has not been detected

FERR: Framing Error Status bit (read-only)

1 = Framing error has been detected for the current character (character at the top of the receive
FIFO)

0 = Framing error has not been detected

OERR: Receive Buffer Overrun Error Status bit (read/clear only)

1 = Receive buffer has overflowed

0 = Receive buffer has not overflowed; clearing a previously set OERR bit (1 — 0 transition) resets
the receiver buffer and the UXRSR to the empty state

URXDA: Receive Buffer Data Available bit (read-only)

1 = Receive buffer has data, at least one more character can be read
0 = Receive buffer is empty

Refer to Section 17. “UART” (DS70582) in the “dsPIC33E/PIC24E Family Reference Manual” for
information on enabling the UARTx module for transmit operation.
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21.0 ENHANCED CAN (ECAN™)
MODULE

Note 1: This data sheet summarizes the features
of the dsPIC33EPXXX(GP/MC/MU)806/
810/814 and PIC24EPXXX(GP/GU)810/
814 families of devices. It is not intended
to be a comprehensive reference source.
To complement the information in this
data sheet, refer to Section 21.
“Enhanced Controller Area Network
(ECAN™)” (DS70353) of the “dsPIC33E/
PIC24E Family Reference Manual’,
which is available from the Microchip web
site (www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

21.1  Overview

The Enhanced Controller Area Network (ECAN)
module is a serial interface, useful for communicat-
ing with other CAN modules or microcontroller
devices. This interface/protocol was designed to
allow communications within noisy environments.
The dsPIC33EPXXX(GP/MC/MU)806/810/814 and
PIC24EPXXX(GP/GU)810/814 devices contain two
ECAN modules.

The ECANx module is a communication controller
implementing the CAN 2.0 A/B protocol, as defined in
the BOSCH CAN Specification. The module supports
CAN 1.2, CAN 2.0A, CAN 2.0B Passive and CAN 2.0B
Active versions of the protocol. The module implemen-
tation is a full CAN system. The CAN Specification is
not covered within this data sheet. The reader can refer
to the BOSCH CAN specification for further details.

The ECANx module features are as follows:

» Implementation of the CAN Protocol, CAN 1.2,
CAN 2.0A and CAN 2.0B

» Standard and Extended Data Frames
* 0-8 Bytes Data Length
* Programmable Bit Rate up to 1 Mbit/sec

» Automatic Response to Remote Transmission
Requests

» Up to 8 Transmit Buffers with Application-Specific
Prioritization and Abort Capability (each buffer
can contain up to 8 bytes of data)

» Up to 32 Receive Buffers (each buffer can contain
up to 8 bytes of data)

» Up to 16 Full (standard/extended identifier)
Acceptance Filters

* Three Full Acceptance Filter Masks

» DeviceNet™ Addressing Support

* Programmable Wake-up Functionality with
Integrated Low-Pass Filter

* Programmable Loopback mode Supports
Self-Test Operation

» Signaling via Interrupt Capabilities for all CAN
Receiver and Transmitter Error States

* Programmable Clock Source

* Programmable Link to Input Capture Module (IC2
for the ECAN1 and ECAN2 modules) for
Time-Stamping and Network Synchronization

* Low-Power Sleep and Idle mode

The CAN bus module consists of a protocol engine and
message buffering/control. The CAN protocol engine
handles all functions for receiving and transmitting
messages on the CAN bus. Messages are transmitted
by first loading the appropriate data registers. Status
and errors can be checked by reading the appropriate
registers. Any message detected on the CAN bus is
checked for errors and then matched against filters to
see if it should be received and stored in one of the
receive registers.

© 2009-2012 Microchip Technology Inc.

DS70616G-page 359


http://www.microchip.com
http://www.microchip.com

dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

FIGURE 21-1: ECANx MODULE BLOCK DIAGRAM
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21.2 Modes of Operation

The ECANx module can operate in one of several
operation modes selected by the user. These modes
include:

* Initialization mode

» Disable mode

» Normal Operation mode

+ Listen Only mode

+ Listen All Messages mode

* Loopback mode

Modes are requested by setting the REQOP<2:0> bits
(CxCTRL1<10:8>). Entry into a mode is Acknowledged
by monitoring the OPMODE<2:0> bits (CxCTRL1<7:5>).
The module does not change the mode and the
OPMODE bits until a change in mode is acceptable,
generally during bus Idle time, which is defined as at least
11 consecutive recessive bits.

21.3 ECAN Resources

Many useful resources related to ECAN are provided
on the main product page of the Microchip web site for
the devices listed in this data sheet. This product page,
which can be accessed using this link, contains the
latest updates and additional information.

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

21.3.1 KEY RESOURCES

» Section 21. “Enhanced Controller Area
Network (ECAN™)” (DS70353) in the
“dsPIC33E/PIC24E Family Reference Manual”

* Code Samples

» Application Notes
» Software Libraries
* Webinars

» All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

* Development Tools
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21.4 ECANXx Control Registers
REGISTER 21-1: CxCTRL1: ECANx CONTROL REGISTER 1

uU-0 U-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-0 R/W-0
— — ‘ CSIDL ABAT CANCKS REQOP<2:0>
bit 15 bit 8
R-1 R-0 R-0 uU-0 R/W-0 uU-0 uU-0 R/W-0
OPMODE<2:0> — CANCAP — — WIN
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13 CSIDL: ECANXx Stop in Idle Mode bit

1 = Discontinues module operation when device enters Idle mode
0 = Continues module operation in Idle mode

bit 12 ABAT: Abort All Pending Transmissions bit

1 = Signals all transmit buffers to abort transmission
0 = Module will clear this bit when all transmissions are aborted

bit 11 CANCKS: ECANx Module Clock (FCAN) Source Select bit

1 = FCAN is equal to twice Fp
0 = FCAN is equal to Fp

bit 10-8 REQOP<2:0>: Request Operation Mode bits

111 = Set Listen All Messages mode
110 = Reserved
101 = Reserved
100 = Set Configuration mode
011 = Set Listen Only Mode
010 = Set Loopback mode
001 = Set Disable mode
000 = Set Normal Operation mode
bit 7-5 OPMODE<2:0>: Operation Mode bits
111 = Module is in Listen All Messages mode
110 = Reserved
101 = Reserved
100 = Module is in Configuration mode
011 = Module is in Listen Only mode
010 = Module is in Loopback mode
001 = Module is in Disable mode
000 = Module is in Normal Operation mode
bit 4 Unimplemented: Read as ‘0’
bit 3 CANCAP: CAN Message Receive Timer Capture Event Enable bit
1 = Enables input capture based on CAN message receive
0 = Disables CAN capture
bit 2-1 Unimplemented: Read as ‘0’
bit 0 WIN: SFR Map Window Select bit

1 = Uses filter window
0 = Uses buffer window

DS70616G-page 362 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 21-2: CxCTRL2: ECANx CONTROL REGISTER 2

uU-0 U-0 U-0 U-0 U-0 U-0 U-0 U-0
bit 15 bit 8
uU-0 uU-0 U-0 R-0 R-0 R-0 R-0 R-0
— — — DNCNT<4:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-5 Unimplemented: Read as ‘0’
bit 4-0 DNCNT<4:0>: DeviceNet™ Filter Bit Number bits

10010-11111 = Invalid selection
10001 = Compares up to Data Byte 3, bit 6 with EID<17>

00001 = Compares up to Data Byte 1, bit 7 with EID<0>
00000 = Does not compare data bytes
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REGISTER 21-3: CxVEC: ECANx INTERRUPT CODE REGISTER

uU-0 U-0 U-0 R-0 R-0 R-0 R-0 R-0
— — — FILHIT<4:0>
bit 15 bit 8
uU-0 R-1 R-0 R-0 R-0 R-0 R-0 R-0
— ICODE<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12-8 FILHIT<4:0>: Filter Hit Number bits

10000-11111 = Reserved
01111 = Filter 15

00001 = Filter 1
00000 = Filter 0

bit 7 Unimplemented: Read as ‘0’
bit 6-0 ICODE<6:0>: Interrupt Flag Code bits

1000101-1111111 = Reserved
1000100 = FIFO almost full interrupt
1000011 = Receiver overflow interrupt
1000010 = Wake-up interrupt
1000001 = Error interrupt

1000000 = No interrupt

0010000-0111111 = Reserved
0001111 = RB15 buffer interrupt

0001001 = RB9 buffer interrupt

0001000 = RB8 buffer interrupt

0000111 = TRBY buffer interrupt
0000110 = TRB6 buffer interrupt
0000101 = TRB5 buffer interrupt
0000100 = TRB4 buffer interrupt
0000011 = TRB3 buffer interrupt
0000010 = TRB2 buffer interrupt
0000001 = TRB1 buffer interrupt
0000000 = TRBO Buffer interrupt
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REGISTER 21-4: CxFCTRL: ECANx FIFO CONTROL REGISTER

R/W-0 R/W-0 R/W-0 uU-0 U-0 U-0 U-0 uU-0
DMABS<2:0> — — — — —
bit 15 bit 8
uU-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— — — FSA<4:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-13 DMABS<2:0>: DMA Buffer Size bits

111 = Reserved

110 = 32 buffers in DMA RAM
101 = 24 buffers in DMA RAM
100 = 16 buffers in DMA RAM
011 = 12 buffers in DMA RAM
010 = 8 buffers in DMA RAM
001 = 6 buffers in DMA RAM
000 = 4 buffers in DMA RAM

bit 12-5 Unimplemented: Read as ‘0’
bit 4-0 FSA<4:0>: FIFO Area Starts with Buffer bits

11111 = Read Buffer RB31
11110 = Read Buffer RB30

00001 = TX/RX Buffer TRB1
00000 = TX/RX Buffer TRBO
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REGISTER 21-5: CxFIFO: ECANx FIFO STATUS REGISTER

uU-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FBP<5:0>
bit 15 bit 8
uU-0 uU-0 R-0 R-0 R-0 R-0 R-0 R-0
— — FNRB<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 Unimplemented: Read as ‘0’
bit 13-8 FBP<5:0>: FIFO Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer

000001 = TRB1 buffer
000000 = TRBO buffer
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 FNRB<5:0>: FIFO Next Read Buffer Pointer bits

011111 = RB31 buffer
011110 = RB30 buffer

000001 = TRB1 buffer
000000 = TRBO buffer
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REGISTER 21-6:

CxINTF: ECANX INTERRUPT FLAG REGISTER

R = Readable bit
-n = Value at POR

U-0 U-0 R-0 R-0 R-0 R-0 R-0 R-0
— | — | 1™BO | TXBP | RXBP | TXWAR | RXWAR | EWARN
bit 15 bit 8
R/C-0 R/C-0 R/C-0 U-0 R/C-0 R/C-0 R/C-0 R/C-0
IVRF | WAKF | ERRF | — | FIFOF | RBOVIF | RBIF | TBIF
bit 7 bit 0
Legend: C = Wiritable bit, but only ‘0’ can be written to clear the bit

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared x = Bit is unknown

bit 15-14
bit 13

bit 12

bit 11

bit 10

bit 9

bit 8

bit 7

bit 6

bit 5

bit 4
bit 3

bit 2

bit 1

bit 0

Unimplemented: Read as ‘0’
TXBO: Transmitter in Error State Bus Off bit

1 = Transmitter is in Bus Off state
0 = Transmitter is not in Bus Off state

TXBP: Transmitter in Error State Bus Passive bit

1 = Transmitter is in Bus Passive state
0 = Transmitter is not in Bus Passive state

RXBP: Receiver in Error State Bus Passive bit

1 = Receiver is in Bus Passive state
0 = Receiver is not in Bus Passive state

TXWAR: Transmitter in Error State Warning bit

1 = Transmitter is in Error Warning state
0 = Transmitter is not in Error Warning state

RXWAR: Receiver in Error State Warning bit

1 = Receiver is in Error Warning state
0 = Receiver is not in Error Warning state

EWARN: Transmitter or Receiver in Error State Warning bit

1 = Transmitter or Receiver is in Error State Warning state
0 = Transmitter or Receiver is not in Error State Warning state

IVRIF: Invalid Message Interrupt Flag bit

1 = Interrupt Request has occurred
0 = Interrupt Request has not occurred

WAKIF: Bus Wake-up Activity Interrupt Flag bit

1 = Interrupt Request has occurred
0 = Interrupt Request has not occurred

ERRIF: Error Interrupt Flag bit (multiple sources in CxINTF<13:8> register)

1 = Interrupt Request has occurred
0 = Interrupt Request has not occurred

Unimplemented: Read as ‘0’

FIFOIF: FIFO Almost Full Interrupt Flag bit
1 = Interrupt Request has occurred

0 = Interrupt Request has not occurred
RBOVIF: RX Buffer Overflow Interrupt Flag bit
1 = Interrupt Request has occurred

0 = Interrupt Request has not occurred
RBIF: RX Buffer Interrupt Flag bit

1 = Interrupt Request has occurred

0 = Interrupt Request has not occurred
TBIF: TX Buffer Interrupt Flag bit

1 = Interrupt Request has occurred
0 = Interrupt Request has not occurred
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REGISTER 21-7:

CxINTE: ECANx INTERRUPT ENABLE REGISTER

u-0 U-0 u-0 U-0 U-0 U-0 U-0 U-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 uU-0 R/W-0 R/W-0 R/W-0 R/W-0
IVRIE WAKIE ERRIE — FIFOIE RBOVIE RBIE TBIE
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7 IVRIE: Invalid Message Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 6 WAKIE: Bus Wake-up Activity Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 5 ERRIE: Error Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 4 Unimplemented: Read as ‘0’
bit 3 FIFOIE: FIFO Almost Full Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 2 RBOVIE: RX Buffer Overflow Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 1 RBIE: RX Buffer Interrupt Enable bit
1 = Interrupt request is enabled
0 = Interrupt request is not enabled
bit 0 TBIE: TX Buffer Interrupt Enable bit

1 = Interrupt request is enabled
0 = Interrupt request is not enabled
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REGISTER 21-8: CxEC: ECANx TRANSMIT/RECEIVE ERROR COUNT REGISTER

R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
TERRCNT<7:0>
bit 15 bit 8
R-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
RERRCNT<7:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 TERRCNT<7:0>: Transmit Error Count bits
bit 7-0 RERRCNT<7:0>: Receive Error Count bits

REGISTER 21-9: CxCFG1: ECANx BAUD RATE CONFIGURATION REGISTER 1

U-0 U-0 u-0 U-0 u-0 u-0 U-0 U-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
SJW<1:0> BRP<5:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7-6 SJW<1:0>: Synchronization Jump Width bits

11 =Lengthis4 x TQ
10 = Lengthis 3 x TaQ
01 =Lengthis2x TQ
00 = Lengthis 1 xTQ
bit 5-0 BRP<5:0>: Baud Rate Prescaler bits
11 1111 =TQ=2x64 x 1/FCAN
00 0010=TQ=2x3x1/FCAN
00 0001 =TQ=2x2x1/FCAN
00 0000=TQ@=2x1x1/FCAN
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REGISTER 21-10: CxCFG2: ECANx BAUD RATE CONFIGURATION REGISTER 2

uU-0 R/W-x U-0 uU-0 U-0 R/W-x R/W-x R/W-x
— WAKEFIL — — — SEG2PH<2:0>
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SEG2PHTS SAM SEG1PH<2:0> PRSEG<2:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15 Unimplemented: Read as ‘0’
bit 14 WAKEFIL: Select CAN Bus Line Filter for Wake-up bit

1 = Uses CAN bus line filter for wake-up
0 = CAN bus line filter is not used for wake-up

bit 13-11 Unimplemented: Read as ‘0’
bit 10-8 SEG2PH<2:0>: Phase Segment 2 bits
111 =Lengthis 8 x TQ

000 = Lengthis 1 x TQ
bit 7 SEG2PHTS: Phase Segment 2 Time Select bit

1 = Freely programmable
0 = Maximum of SEG1PH bits or Information Processing Time (IPT), whichever is greater

bit 6 SAM: Sample of the CAN Bus Line bit

1 = Bus line is sampled three times at the sample point
0 = Bus line is sampled once at the sample point

bit 5-3 SEG1PH<2:0>: Phase Segment 1 bits
111 =Lengthis 8 x TQ

000 = Lengthis 1 x TQ
bit 2-0 PRSEG<2:0>: Propagation Time Segment bits
111 =Lengthis 8 x TQ

000 = Lengthis 1 x TQ
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REGISTER 21-11: CxFEN1: ECANx ACCEPTANCE FILTER ENABLE REGISTER 1

R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
FLTEN15 FLTEN14 FLTEN13 FLTEN12 FLTEN11 FLTEN10 FLTEN9 FLTENS8
bit 15 bit 8
R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1 R/W-1
FLTEN7 FLTENG6 FLTENS FLTEN4 FLTEN3 FLTEN2 FLTEN1 FLTENO
bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 FLTENN: Enable Filter n to Accept Messages bits

1 = Enables Filter n
0 = Disables Filter n

REGISTER 21-12: CxBUFPNT1: ECANx FILTER 0-3 BUFFER POINTER REGISTER 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F3BP<3:0> F2BP<3:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F1BP<3:0> FOBP<3:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-12 F3BP<3:0>: RX Buffer Mask for Filter 3 bits

1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

bit 11-8 F2BP<3:0>: RX Buffer Mask for Filter 2 bits (same values as bit 15-12)
bit 7-4 F1BP<3:0>: RX Buffer Mask for Filter 1 bits (same values as bit 15-12)
bit 3-0 FOBP<3:0>: RX Buffer Mask for Filter 0 bits (same values as bit 15-12)
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REGISTER 21-13: CxBUFPNT2: ECANXx FILTER 4-7 BUFFER POINTER REGISTER 2

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F7BP<3:0> F6BP<3:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F5BP<3:0> F4BP<3:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-12 F7BP<3:0>: RX Buffer Mask for Filter 7 bits

1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

bit 11-8 F6BP<3:0>: RX Buffer Mask for Filter 6 bits (same values as bit 15-12)
bit 7-4 F5BP<3:0>: RX Buffer Mask for Filter 5 bits (same values as bit 15-12)
bit 3-0 F4BP<3:0>: RX Buffer Mask for Filter 4 bits (same values as bit 15-12)

REGISTER 21-14: CxBUFPNT3: ECANX FILTER 8-11 BUFFER POINTER REGISTER 3

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F11BP<3:0> F10BP<3:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F9BP<3:0> F8BP<3:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-12 F11BP<3:0>: RX Buffer Mask for Filter 11 bits

1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

bit 11-8 F10BP<3:0>: RX Buffer Mask for Filter 10 bits (same values as bit 15-12)
bit 7-4 F9BP<3:0>: RX Buffer Mask for Filter 9 bits (same values as bit 15-12)
bit 3-0 F8BP<3:0>: RX Buffer Mask for Filter 8 bits (same values as bit 15-12)
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REGISTER 21-15: CxBUFPNT4: ECANXx FILTER 12-15 BUFFER POINTER REGISTER 4

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F15BP<3:0> F14BP<3:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F13BP<3:0> F12BP<3:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-12

bit 11-8
bit 7-4
bit 3-0

F15BP<3:0>: RX Buffer Mask for Filter 15 bits

1111 = Filter hits received in RX FIFO buffer
1110 = Filter hits received in RX Buffer 14

0001 = Filter hits received in RX Buffer 1
0000 = Filter hits received in RX Buffer 0

F14BP<3:0>: RX Buffer Mask for Filter 14 bits (same values as bit 15-12)
F13BP<3:0>: RX Buffer Mask for Filter 13 bits (same values as bit 15-12)
F12BP<3:0>: RX Buffer Mask for Filter 12 bits (same values as bit 15-12)
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REGISTER 21-16: CxRXFnSID: ECANx ACCEPTANCE FILTER n STANDARD IDENTIFIER
REGISTER n (n = 0-15)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID10 sib9 | smop8 | sb7 | sID6 SID5 SID4 SID3

bit 15 bit 8
R/W-x R/W-x R/W-x U-0 R/W-x uU-0 R/W-x R/W-x
SID2 SID1 SIDO — EXIDE — EID17 EID16

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-5 SID<10:0>: Standard Identifier bits

1 = Message address bit, SIDx, must be ‘1’ to match filter
0 = Message address bit, SIDx, must be ‘0’ to match filter

bit 4 Unimplemented: Read as ‘0’
bit 3 EXIDE: Extended Identifier Enable bit
If MIDE = 1:

1 = Matches only messages with extended identifier addresses
0 = Matches only messages with standard identifier addresses

If MIDE = 0:
Ignores EXIDE bit.
bit 2 Unimplemented: Read as ‘0’
bit 1-0 EID<17:16>: Extended Identifier bits

1 = Message address bit, EIDx, must be ‘1’ to match filter
0 = Message address bit, EIDx, must be ‘0’ to match filter
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REGISTER 21-17: CxRXFnEID: ECANx ACCEPTANCE FILTER n EXTENDED IDENTIFIER

REGISTER n (n = 0-15)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID15 ED14 | ED13 | ED12 | EDN EID10 EID9 EID8

bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-0

EID<15:0>: Extended Identifier bits

1 = Message address bit, EIDx, must be ‘1’ to match filter
0 = Message address bit, EIDx, must be ‘0’ to match filter

REGISTER 21-18: CxFMSKSEL1: ECANX FILTER 7-0 MASK SELECTION REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F7MSK<1:0> F6MSK<1:0> F5MSK<1:0> F4AMSK<1:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F3MSK<1:0> F2MSK<1:0> F1MSK<1:0> FOMSK<1:0>
bit 7 bit 0
Legend: C = Wiritable bit, but only ‘0’ can be written to clear the bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared x = Bit is unknown

bit 15-14

bit 13-12
bit 11-10
bit 9-8
bit 7-6
bit 5-4
bit 3-2
bit 1-0

F7MSK<1:0>: Mask Source for Filter 7 bit

11 = Reserved

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

F6MSK<1:0>: Mask Source for Filter 6 bit (same values as bit 15-14
F5MSK<1:0>:
FAMSK<1:0>:
F3MSK<1:0>:
F2MSK<1:0>:
F1IMSK<1:0>:
FOMSK<1:0>:

Mask Source for Filter 5 bit (same values as bit 15-14
Mask Source for Filter 4 bit (same values as bit 15-14

Mask Source for Filter 2 bit (same values as bit 15-14

)
)
)
Mask Source for Filter 3 bit (same values as bit 15-14)
)
Mask Source for Filter 1 bit (same values as bit 15-14)

)

Mask Source for Filter 0 bit (same values as bit 15-14
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REGISTER 21-19: CxFMSKSEL2: ECANx FILTER 15-8 MASK SELECTION REGISTER

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F15MSK<1:0> | F14MSK<1:0> | F13MSK<1:0> | F12MSK<1:0>
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
F11MSK<1:0> F10MSK<1:0> FOMSK<1:0> F8MSK<1:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-14 F15MSK<1:0>: Mask Source for Filter 15 bit

11 = Reserved

10 = Acceptance Mask 2 registers contain mask
01 = Acceptance Mask 1 registers contain mask
00 = Acceptance Mask 0 registers contain mask

bit 13-12 F14MSK<1:0>: Mask Source for Filter 14 bit (same values as bit 15-14)
bit 11-10 F13MSK<1:0>: Mask Source for Filter 13 bit (same values as bit 15-14)
bit 9-8 F12MSK<1:0>: Mask Source for Filter 12 bit (same values as bit 15-14)
bit 7-6 F11MSK<1:0>: Mask Source for Filter 11 bit (same values as bit 15-14)
bit 5-4 F10MSK<1:0>: Mask Source for Filter 10 bit (same values as bit 15-14)
bit 3-2 FOMSK<1:0>: Mask Source for Filter 9 bit (same values as bit 15-14)

bit 1-0 F8MSK<1:0>: Mask Source for Filter 8 bit (same values as bit 15-14)
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REGISTER 21-20: CxRXMnSID: ECANx ACCEPTANCE FILTER MASK n STANDARD IDENTIFIER
REGISTER n (n = 0-2)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID10 sib9 | sb8 | siD7 SID6 SID5 SID4 SID3

bit 15 bit 8
R/W-x R/W-x R/W-x U-0 R/W-x uU-0 R/W-x R/W-x
SID2 SID1 SIDO — MIDE — EID17 EID16

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-5 SID<10:0>: Standard Identifier bits

1 = Includes bit, SIDx, in filter comparison
0 = Bit, SIDx, is a don’t care in filter comparison

bit 4 Unimplemented: Read as ‘0’
bit 3 MIDE: Identifier Receive Mode bit
1 = Matches only message types (standard or extended address) that correspond to EXIDE bit in filter
0 = Matches either standard or extended address message if filters match
(i.e., if (Filter SID) = (Message SID) or if (Filter SID/EID) = (Message SID/EID))
bit 2 Unimplemented: Read as ‘0’
bit 1-0 EID<17:16>: Extended Identifier bits

1 = Includes bit, EIDx, in filter comparison
0 = Bit, EIDx, is a don'’t care in filter comparison

REGISTER 21-21: CxRXMnEID: ECANx ACCEPTANCE FILTER MASK n EXTENDED IDENTIFIER
REGISTER n (n = 0-2)

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID15 EID14 ‘ EID13 ‘ EID12 EID11 EID10 EID9 EID8

bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID7 EID6 EID5 EID4 EID3 EID2 EID1 EIDO

bit 7 bit 0

Legend:

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-0 EID<15:0>: Extended Identifier bits

1 = Includes bit, EIDx, in filter comparison
0 = Bit, EIDx, is a don’t care in filter comparison
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REGISTER 21-22: CxRXFUL1: ECANx RECEIVE BUFFER FULL REGISTER 1

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL15 RXFUL14 RXFUL13 RXFUL12 RXFUL11 RXFUL10 RXFUL9 RXFUL8
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL7 RXFUL6 RXFUL5 RXFUL4 RXFUL3 RXFUL2 RXFUL1 RXFULO
bit 7 bit 0

Legend: C = Wiritable bit, but only ‘0’ can be written to clear the bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 RXFUL<15:0>: Receive Buffer n Full bits

1 = Buffer is full (set by module)
0 = Buffer is empty (cleared by user software)

REGISTER 21-23: CxRXFUL2: ECANx RECEIVE BUFFER FULL REGISTER 2

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL31 RXFUL30 RXFUL29 RXFUL28 RXFUL27 RXFUL26 RXFUL25 RXFUL24
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXFUL23 RXFUL22 RXFUL21 RXFUL20 RXFUL19 RXFUL18 RXFUL17 RXFUL16
bit 7 bit 0

Legend: C = Wiritable bit, but only ‘0’ can be written to clear the bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 RXFUL<31:16>: Receive Buffer n Full bits

1 = Buffer is full (set by module)
0 = Buffer is empty (cleared by user software)

DS70616G-page 378 © 2009-2012 Microchip Technology Inc.



dsPIC33EPXXX(GP/MC/MU)806/810/814 and PIC24EPXXX(GP/GU)810/814

REGISTER 21-24: CxRXOVF1: ECANx RECEIVE BUFFER OVERFLOW REGISTER 1

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF15 RXOVF14 RXOVF13 | RXOVF12 | RXOVF11 RXOVF10 RXOVF9 RXOVF8
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF7 RXOVF6 RXOVF5 RXOVF4 RXOVF3 RXOVF2 RXOVF1 RXOVFO0
bit 7 bit 0

Legend: C = Wiritable bit, but only ‘0’ can be written to clear the bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 RXOVF<15:0>: Receive Buffer n Overflow bits

1 = Module attempted to write to a full buffer (set by module)
0 = No overflow condition (cleared by user software)

REGISTER 21-25: CxRXOVF2: ECANx RECEIVE BUFFER OVERFLOW REGISTER 2

R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF31 RXOVF30 RXOVF29 RXOVF28 | RXOVF27 RXOVF26 RXOVF25 RXOVF24
bit 15 bit 8
R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0 R/C-0
RXOVF23 RXOVF22 RXOVF21 RXOVF20 | RXOVF19 RXOVF18 RXOVF17 RXOVF16
bit 7 bit 0

Legend: C = Wiritable bit, but only ‘0’ can be written to clear the bit

R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’

-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-0 RXOVF<31:16>: Receive Buffer n Overflow bits

1 = Module attempted to write to a full buffer (set by module)
0 = No overflow condition (cleared by user software)
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REGISTER 21-26: CxTRmnCON: ECANx TX/RX BUFFER m CONTROL REGISTER

(m=0,2,4,6;n=1,3,5,7)

R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
TXENn | TXABTn | TXLARBn | TXERRn | TXREQn | RTRENn TXnPRI<1:0>
bit 15 bit 8
R/W-0 R-0 R-0 R-0 R/W-0 R/W-0 R/W-0 R/W-0
TXENm TXABTm( | TXLARBm(" | TXERRm(" | TXREQm | RTRENm TXmPRI<1:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 See definition for bits 7-0, controls Buffer n
bit 7 TXENm: TX/RX Buffer Selection bit
1 = Buffer TRBn is a transmit buffer
0 = Buffer TRBn is a receive buffer
bit 6 TXABTm: Message Aborted bit(!)
1 = Message was aborted
0 = Message completed transmission successfully
bit 5 TXLARBmM: Message Lost Arbitration bit(")
1 = Message lost arbitration while being sent
0 = Message did not lose arbitration while being sent
bit 4 TXERRm: Error Detected During Transmission bit(1)
1 = A bus error occurred while the message was being sent
0 = A bus error did not occur while the message was being sent
bit 3 TXREQm: Message Send Request bit
1 = Requests that a message be sent; the bit automatically clears when the message is successfully sent
0 = Clearing the bit to ‘0’ while set requests a message abort
bit 2 RTRENmM: Auto-Remote Transmit Enable bit
1 = When a remote transmit is received, TXREQm will be set
0 = When a remote transmit is received, TXREQm will be unaffected
bit 1-0 TXmPRI<1:0>: Message Transmission Priority bits

11 = Highest message priority
10 = High intermediate message priority
01 = Low intermediate message priority
00 = Lowest message priority

Note 1: This bitis cleared when TXREQm is set.

Note:  The buffers, SID, EID, DLC, Data Field and Receive Status registers are located in DMA RAM.
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21.5 ECAN Message Buffers

ECAN Message Buffers are part of DMA RAM memory.
They are not ECAN Special Function Registers. The
user application must directly write into the DMA RAM
area that is configured for ECAN Message Buffers. The
location and size of the buffer area is defined by the

user application.

BUFFER 21-1: ECAN™ MESSAGE BUFFER WORD 0
uU-0 uU-0 u-0 R/W-x R/W-x R/W-x R/W-x R/W-x
— — — SID10 SID9 SID8 SID7 SID6
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
SID5 SID4 SID3 SID2 SID1 SIDO SRR IDE
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-13 Unimplemented: Read as ‘0’
bit 12-2 SID<10:0>: Standard Identifier bits
bit 1 SRR: Substitute Remote Request bit
When TXIDE = 0:
1 = Message will request remote transmission
0 = Normal message
When TXIDE = 1:
The SRR bit must be set to ‘1.
bit 0 IDE: Extended Identifier bit
1 = Message will transmit extended identifier
0 = Message will transmit standard identifier
BUFFER 21-2: ECAN™ MESSAGE BUFFER WORD 1
uU-0 uU-0 uU-0 u-0 R/W-x R/W-x R/W-x R/W-x
— — — — EID17 EID16 EID15 EID14
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID13 EID12 EID11 EID10 EID9 EID8 EID7 EID6
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-12
bit 11-0

Unimplemented: Read as ‘0’
EID<17:6>: Extended Identifier bits
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BUFFER 21-3: ECAN™ MESSAGE BUFFER WORD 2
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
EID5 EID4 EID3 EID2 EID1 EIDO RTR RB1
bit 15 bit 8
U-x U-x U-x R/W-x R/W-x R/W-x R/W-x R/W-x
— — — RBO DLC3 DLC2 DLCA1 DLCO
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-10 EID<5:0>: Extended Identifier bits
bit 9 RTR: Remote Transmission Request bit
When TXIDE = 1:
1 = Message will request remote transmission
0 = Normal message
When TXIDE = 0:
The RTR bit is ignored.
bit 8 RB1: Reserved Bit 1
User must set this bit to ‘0’ per CAN protocol.
bit 7-5 Unimplemented: Read as ‘0’
bit 4 RBO: Reserved Bit 0
User must set this bit to ‘0’ per CAN protocol.
bit 3-0 DLC<3:0>: Data Length Code bits
BUFFER 21-4: ECAN™ MESSAGE BUFFER WORD 3
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 1
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown

bit 15-8
bit 7-0

Byte 1<15:8>: ECAN Message Byte 0
Byte 0<7:0>: ECAN Message Byte 1
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BUFFER 21-5: ECAN™ MESSAGE BUFFER WORD 4

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 3
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 2
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Byte 3<15:8>: ECAN Message Byte 3
bit 7-0 Byte 2<7:0>: ECAN Message Byte 2

BUFFER 21-6: ECAN™ MESSAGE BUFFER WORD 5

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 5
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 4
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Byte 5<15:8>: ECAN Message Byte 5
bit 7-0 Byte 4<7:0>: ECAN Message Byte 4
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BUFFER 21-7: ECAN™ MESSAGE BUFFER WORD 6

R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 7
bit 15 bit 8
R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
Byte 6
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Byte 7<15:8>: ECAN Message Byte 7
bit 7-0 Byte 6<7:0>: ECAN Message Byte 6

BUFFER 21-8: ECAN™ MESSAGE BUFFER WORD 7

uU-0 uU-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x
— — — FILHIT<4:0>(")
bit 15 bit 8
uU-0 uU-0 uU-0 uU-0 uU-0 U-0 uU-0 u-0
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-13 Unimplemented: Read as ‘0’
bit 12-8 FILHIT<4:0>: Filter Hit Code bits(")
Encodes the number of the filter that resulted in writing this buffer.
bit 7-0 Unimplemented: Read as ‘0’

Note 1: Only written by the module for receive buffers, unused for transmit buffers.
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22.0 USB ON-THE-GO (OTG)
MODULE (dsPIC33EPXXXMUSXX
AND PIC24EPGUSXX DEVICES
ONLY)

Note 1: This data sheet is not intended to be a
comprehensive reference source. To com-
plement the information in this data sheet,
refer to Section 25. “USB On-The-Go
(OTG)” (DS70571) of the “dsPIC33E/
PIC24E Family Reference Manual’, which
is available from the Microchip web site
(www.microchip.com).

2: Some registers and associated bits
described in this section may not be
available on all devices. Refer to
Section 4.0 “Memory Organization” in
this data sheet for device-specific register
and bit information.

The USB module consists of the clock generator, the
USB voltage comparators, the transceiver, the Serial
Interface Engine (SIE), pull-up and pull-down resistors,
and the register interface. Figure 22-1 illustrates the
block diagram of the USB OTG module.

The device auxiliary clock generator provides the
48 MHz clock required for USB communication. The
voltage comparators monitor the voltage on the VBuUS
pin to determine the state of the bus. The transceiver
provides the analog translation between the USB bus
and the digital logic. The SIE is a state machine that
transfers data to and from the endpoint buffers and
generates the protocol for data transfers. The
integrated pull-up and pull-down resistors eliminate the
need for external signaling components. The register
interface allows the CPU to configure and
communicate with the module.

22.1 Overview

The Universal Serial Bus (USB) On-The-Go (OTG)
module includes the following features:

» USB Full-Speed Support for Host and Device

» Low-Speed Host Support

* USB On-The-Go Support

* Integrated Signaling Resistors

* Integrated Analog Comparators for VBUS
Monitoring

* Integrated USB Transceiver
» Hardware Performs Transaction Handshaking
» Endpoint Buffering Anywhere in System RAM

* Integrated DMA Controller to Access System
RAM

» Support for all four transfer types:
- Control
- Interrupt
- Bulk Data
- Isochronous

* Queueing of up to Four Endpoint Transfers
without Servicing

» USB 5V Charge Pump Controller

The USB module contains the analog and digital
components to provide a USB 2.0 full-speed and low-
speed embedded host, full-speed device or OTG
implementation with a minimum of external
components.

Note:  The implementation and use of the USB
specifications and other third party
specifications or technology may require a
license from various entities, including,
but not limited to USB Implementers
Forum, Inc. (also referred to as USB-IF). It
is your responsibility to obtain more
information regarding any applicable
licensing obligations.

22.2 Clearing USB OTG Interrupts

Unlike device level interrupts, the USB OTG interrupt
status flags are not freely writable in software. All USB
OTG flag bits are implemented as hardware set-only
bits. Additionally, these bits can only be cleared in
software by writing a ‘1’ to their locations (i.e.,
performing a BSET instruction). Writing a ‘0’ to a flag bit
(i.e., a BCLR instruction) has no effect.

Note:  Throughout this section, a bit that can only
be cleared by writing a ‘1’ to its location is
referred to as “Write ‘1’ to clear bit”. In reg-
ister descriptions, this function is indicated

by the descriptor, “K”.
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FIGURE 22-1: USB INTERFACE DIAGRAM
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22.3 USB OTG Resources

Many useful resources related to USB OTG are
provided on the main product page of the Microchip
web site for the devices listed in this data sheet. This
product page, which can be accessed using this link,
contains the latest updates and additional information.

Note: Inthe event you are not able to access the
product page using the link above, enter
this URL in your browser:
http://www.microchip.com/wwwproducts/

Devices.aspx?dDocName=en554310

22.3.1

KEY RESOURCES

Section 11. “USB On-The-Go (OTG)”
(DS70571) in the “dsPIC33E/PIC24E Family
Reference Manual”

Code Samples
Application Notes
Software Libraries
Webinars

All related “dsPIC33E/PIC24E Family Reference
Manual” Sections

Development Tools
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22.4 USB Control Registers
REGISTER 22-1: UxOTGSTAT: USB OTG STATUS REGISTER

u-0 U-0 U-0 u-0 U-0 U-0 U-0 U-0
bit 15 bit 8
R-0, HSC u-0 R-0, HSC u-0 R-0, HSC R-0, HSC u-0 R-0, HSC
ID — LSTATE — SESVD SESEND — VBUSVD
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7 ID: ID Pin State Indicator bit

1 = No cable is attached or a Type B plug has been plugged into the USB receptacle
0 = A Type A plug has been plugged into the USB receptacle

bit 6 Unimplemented: Read as ‘0’
bit 5 LSTATE: Line State Stable Indicator bit

1 = The USB line state (as defined by SEQ and JSTATE) has been stable for the previous 1 ms
0 = The USB line state has NOT been stable for the previous 1 ms

bit 4 Unimplemented: Read as ‘0’
bit 3 SESVD: Session Valid Indicator bit
1 = The VBUS voltage is above VA_SESS_VLD (as defined in the USB OTG Specification) on the A or B
device
0 = The VBUS voltage is below VA_SESS_VLD on the A or B device
bit 2 SESEND: B-Session End Indicator bit

1 =The VBUS voltage is below VB_SESS_END (as defined in the USB OTG Specification) on the B device
0 = The VBUS voltage is above VB_SESS_END on the B device

bit 1 Unimplemented: Read as ‘0’
bit 0 VBUSVD: A-VBus Valid Indicator bit

1 = The VBUS voltage is above VA_VvBUS_VLD (as defined in the USB OTG Specification) on the A device
0 = The VBUS voltage is below VA _vBUS_VLD on the A device
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REGISTER 22-2:

UxOTGCON: USB ON-THE-GO CONTROL REGISTER

R = Readable bit
-n = Value at POR

u-0 U-0 U-0 U-0 u-0 U-0 u-0 U-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
DPPULUP | DMPULUP | DPPULDWN® | DMPULDWN®| vBUSON®™ | OTGEN® | vBuscHG! | vBUSDIS(
bit 7 bit 0
Legend:

W = Writable bit
‘1" = Bit is set

U = Unimplemented bit, read as ‘0’

‘0’ = Bit is cleared x = Bit is unknown

bit 15-8
bit 7

bit 6

bit 5

bit 4

bit 3

bit 2

bit 1

bit 0

Note 1:

Unimplemented: Read as ‘0’

DPPULUP: D+ Pull-Up Enable bit

1 = D+ data line pull-up resistor is enabled

0 = D+ data line pull-up resistor is disabled

DMPULUP: D- Pull-Up Enable bit

1 = D- data line pull-up resistor is enabled

0 = D- data line pull-up resistor is disabled

DPPULDWN: D+ Pull-Down Enable bit(")

1 = D+ data line pull-down resistor is enabled

0 = D+ data line pull-down resistor is disabled

DMPULDWN: D- Pull-Down Enable bit(")

1 = D- data line pull-down resistor is enabled

0 = D- data line pull-down resistor is disabled

VBUSON: VBus Power-on bit(")

1 = VBUS line is powered

0 = VBUS line is not powered

OTGEN: OTG Features Enable bit(")

1 = USB OTG is enabled; all D+/D- pull-ups and pull-downs are enabled

0 = USB OTG is disabled; D+/D- pull-ups and pull-downs are controlled in hardware by the settings of
the HOSTEN and USBEN bits (UxCON<3,0>)

VBUSCHG: VBuUs Charge Selection bit(")

1 = VBUS line is set to charge to 3.3V

0 = VBUS line is set to charge to 5V

VBUSDIS: VBus Discharge Enable bit(")

1 = VBUS line is discharged through a resistor
0 = VBUS line is not discharged

These bits are only used in Host mode; do not use in Device mode.
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REGISTER 22-3: UxPWRC: USB POWER CONTROL REGISTER

uU-0 uU-0 uU-0 uU-0 u-0 uU-0 uU-0 uU-0
bit 15 bit 8
HS, HC u-0 uU-0 R/W uU-0 uU-0 R/W-0, HC R/W-0
uactPkb| — |  —  JwustpeRD | — | — | ususPND | usBPWR("
bit 7 bit 0
Legend: HS = Hardware Settable bit HC = Hardware Clearable bit
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7 UACTPND: USB Activity Pending bit

1 = Module should not be suspended at the moment (requires the USLPGRD bit to be set)
0 = Module may be suspended or powered down

bit 6-5 Unimplemented: Read as ‘0’

bit 4 USLPGRD: USB Sleep Guard bit
1 = Indicates to the USB module that it is about to be suspended or powered down
0 = No suspend

bit 3-2 Unimplemented: Read as ‘0’

bit 1 USUSPND: USB Suspend Mode Enable bit
1 = USB OTG module is in Suspend mode
0 = Normal USB OTG operation

bit 0 USBPWR: USB Operation Enable bit(")

1 = USB OTG module is enabled
0 = USB OTG module is disabled

Note 1: Do not clear this bit unless the HOSTEN, USBEN and OTGEN bits (UXCON<3,0> and UXOTGCON<2>)
are also cleared.
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REGISTER 22-4: UxSTAT: USB STATUS REGISTER

U-0 U-0 u-0 u-0 u-0 u-0 u-0 U-0
bit 15 bit 8
R-0, HSC R-0, HSC R-0, HSC R-0, HSC R-0, HSC R-0, HSC U-0 u-0
ENDPT<3:0>() DIR pPBI(M - -
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7-4 ENDPT<3:0>: Last Endpoint Activity Number bits

(represents the number of the endpoint BDT updated by the last USB transfer)(z)
1111 = Endpoint 15
1110 = Endpoint 14

0001 = Endpoint 1
0000 = Endpoint 0

bit 3 DIR: Last Buffer Descriptor Direction Indicator bit

1 = The last transaction was a transmit transfer (TX)
0 = The last transaction was a receive transfer (RX)

bit 2 PPBI: Ping-Pong Buffer Descriptor Pointer Indicator bit(")

1 = The last transaction was to the ODD buffer descriptor bank
0 = The last transaction was to the EVEN buffer descriptor bank

bit 1-0 Unimplemented: Read as ‘0’

Note 1: This bit is only valid for endpoints with available EVEN and ODD buffer descriptor registers.

2: In Host mode, all transactions are processed through Endpoint 0 and the Endpoint 0 BDTs. Therefore,
ENDPT<3:0> will always read as ‘0000’.
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REGISTER 22-5: UxCON: USB CONTROL REGISTER (DEVICE MODE)

U-0 U-0 u-0 u-0 u-0 u-0 u-0 U-0
bit 15 bit 8
U-0 R-x, HSC R/W-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0
- SEO PKTDIS - HOSTEN(" | RESUME PPBRST USBEN
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-7 Unimplemented: Read as ‘0’
bit 6 SEO: Live Single-Ended Zero Flag bit

1 = Single-ended zero is active on the USB bus
0 = No single-ended zero is detected

bit 5 PKTDIS: Packet Transfer Disable bit

1 = SIE token and packet processing are disabled; automatically set when a SETUP token is received
0 = SIE token and packet processing are enabled

bit 4 Unimplemented: Read as ‘0’
bit 3 HOSTEN: USB Host Mode Enable bit(")

1 = USB host capability is enabled; pull-downs on D+ and D- are activated in hardware
0 = USB host capability is disabled

bit 2 RESUME: USB Resume Signaling Enable bit

1 = Resume signaling is activated
0 = Resume signaling is disabled

bit 1 PPBRST: Ping-Pong Buffers Reset bit

1 = Resets all Ping-Pong Buffer Pointers to the EVEN buffer descriptor banks
0 = Ping-Pong Buffer Pointers are not reset

bit 0 USBEN: USB Module Enable bit

1 = USB module and supporting circuitry are enabled (device attached); D+ pull-up is activated in hardware
0 = USB module and supporting circuitry are disabled (device detached)

Note 1: This bit should be ‘0’ in Device mode.
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REGISTER 22-6: UxCON: USB CONTROL REGISTER (HOST MODE)

U-0 U-0 uU-0 U-0 u-0 u-0 u-0 U-0
bit 15 bit 8
R-x, HSC R-x, HSC R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
JSTATE SEO TOKBUSY USBRST HOSTEN RESUME PPBRST SOFEN
bit 7 bit 0
Legend: U = Unimplemented bit, read as ‘0’
R = Readable bit W = Writable bit HSC = Hardware Settable/Clearable bit
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7 JSTATE: Live Differential Receiver J State Flag bit

1 = J state (differential ‘0’ in low-speed, differential ‘1’ in full-speed) is detected on the USB
0 = No J state is detected
bit 6 SEO: Live Single-Ended Zero Flag bit
1 = Single-ended zero is active on the USB bus
0 = No single-ended zero is detected
bit 5 TOKBUSY: Token Busy Status bit

1 = Token is being executed by the USB module in On-The-Go state
0 = No token is being executed

bit 4 USBRST: USB Reset bit
1 = USB Reset has been generated; for Software Reset, application must set this bit for 50 ms and
then clear it
0 = USB Reset is terminated
bit 3 HOSTEN: USB Host Mode Enable bit

1 = USB host capability is enabled; pull-downs on D+ and D- are activated in hardware
0 = USB host capability is disabled

bit 2 RESUME: USB Resume Signaling Enable bit
1 = Resume signaling is activated; software must set the bit for 10 ms and then clear to enable remote
wake-up
0 = Resume signaling is disabled
bit 1 PPBRST: Ping-Pong Buffers Reset bit

1 = Resets all Ping-Pong Buffer Pointers to the EVEN buffer descriptor banks
0 = Ping-Pong Buffer Pointers are not reset
bit 0 SOFEN: USB Start-of-Frame (SOF) Enable bit

1 = Start-of-Frame token is sent every one 1 ms
0 = Start-of-Frame token is disabled
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REGISTER 22-7: UxADDR: USB ADDRESS REGISTER

u-0 u-0 u-0 u-0 U-0 u-0 u-0 u-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
LSPDEN( DEVADDR<6:0>
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared x = Bit is unknown
bit 15-8 Unimplemented: Read as ‘0’
bit 7 LSPDEN: USB Low-Speed Enable Indicator bit(")

1 = USB module operates at low-speed
0 = USB module operates at full-speed

bit 6-0 DEVADDR<6:0>: USB Device Address bits

Note 1: Host mode only. In Device mode, this bit is unimplemented.

REGISTER 22-8: UxTOK: USB TOKEN REGISTER (HOST MODE ONLY)

U-0 U-0 U-0 u-0 u-0 U-0 U-0 U-0
bit 15 bit 8
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
P