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INTRODUCTION

LAPIS Development Board Objective

The LAPIS development board is designed to make it easy to create circuits

and programs around LAPIS’ powerful Low Power Microcontrollers.

This guide will help you understand the
basic features of our microcontrollers,
show you how to set up your new LAPIS
Development Board, and help you get

started creating circuits built around _ =

this platform. You will find it easy to

begin creating custom add-on boards. 000

You can also check out add-on boards

OI0Caon

we’ll be making available in the future to
better demonstrate the power, flexibility

and possibilities of these great micros.

2ia°

LAPIS
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QUICK START GUIDE

1. Your LAPIS board ships with jumpers pre-configured so that the 112 communicates
with the USB interface, the power is provided by USB and the RESET is controlled by
the button on the board (see Section 7 for further details). Verify that the jumpers should

be set so that:
a. The Q112 micro will communicate with the LAPIS GUI (J12 & J13 = 112)
b. POWER provided by USB (J2 controls 5V or 3.3V, J7 = USR USB power)
c. RESET controlled by the nanoEASE Debugger or Reset button (J14)

Steps 2 through 5 explain how to use the PC based GUI to control the
ML610Q112

2. The GUI along with a program on the device that understands the USB GUI’s
instructions can be used to control the basic functionality of the device without the use of
the debugger. If you are going to use the GUI, install FTDI Virtual Com Port USB drivers

(see Section 11 for further details) from the FTDI driver support website:
http://www.ftdichip.com/Drivers/VCP.htm.
a. The Reset jumper (J14) should be in the USR position.

3. Copy the contents and subdirectories of the directory GUI from the USB stick, which
is included with this kit, to a GUI directory on your computer. The sub folders contain the

source code and detailed documentation for the GUI application.

a. The documents provided with this kit may not be the most up to date. To check
go to the LP Micro landing page (http://www.rohm.com/web/global/low-power-

microcontroller) to see if there is a more recent code release

4. Connect the LAPIS board to a computer via the provided micro USB cable and run the
LAPIS GUI. See Section 12 or the LAPIS GUI User’s Manual for details.

LAPIS
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5. Start the GUI by clicking on the program LAPIS_ControlSoftware_6-28-2013_
Rev1p01.exe which is in the GUI folder that you copied from the USB stick to your

computer.

Steps 6 through 9 explain how to use the SW Design, Development and Debugging
tools to control the basic operation of the ML610Q112. The debugger can be used
with the PC based GUI application or any other application code running on either
of the Mini LP Micros on the board.

6. To control and modify the code that is running on the ML610Q112, install the U8 Code
Development tools from the CD included with the nanoEASE. (the U8Dev Suite includes
18 manuals to help you become familiar with LAPIS’ micros, the development tools, the
nanoEASE debugger, and more). Follow the instructions in the ReleaseNote_e.pdf while

installing the tools.

a. The tools provided with this kit may not be the most up to date. To get the latest
LAPIS U8 Dev. Suite go to this website and register and download the latest version

of the tools: https://www.lapis-semi.com/customer/lpmcu/login.html

7. The source code, a detailed description of the functionality of the code for the program
that is already on the device, other sample projects, and other documents such as PCB
design files, daughter board templates are provided on the USB stick that is included
with this kit. Copy the contents of the Projects directory from the USB stick to a Projects

directory on your computer.

a. The documents provided with this kit may not be the most up to date. To check
go to the LP Micro landing page (http://www.rohm.com/web/global/low-power-

microcontroller) to see if there is a more recent code release.

8. Using the U8 IDE icon placed on your Desktop or Start -> Program Files -> U8
Tools -> nX-U8 -> IDEU8 GUI Environment to start the IDEU8 Code Development

Environment for the LAPIS micros.

a. Using File -> Open the project file Q112-GPIO.PID in the directory ...\Projects\...

XXX\

LAPIS
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9. Connect the nanoEASE to the board, being careful to align it correctly per the

instructions in the section of this document titted nanoEASE Debugger Connection.

10. Start the DTU8 Debugger by clicking on Project » Debug. Refer to the Debugger

manual for detailed instructions on using the debugger.

11. Send an e-mail to the LAPIS Development Kits support team
LAPIS Dev Kit Support@rohmsemiconductor.com for answers to questions that you

may have about this kit or the associated devices.

LAPIS
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LAPIS MICROCONTROLLER OVERVIEW

There are two built-in microcontrollers on this development board:

1. ML610Q111 (referred to in this document as the Q111) — a 24kB micro in a 20-pin
plastic TSSOP package

2. ML610Q112 (referred to in this document as the Q112) — a 32kB micro in a 32-pin
LQFP package

The Q111 features 15 1/O pins and the Q112 has 25 1/O pins.

LAPIS low power microcontrollers are high-performance 8-bit CMOS microcontrollers
with a rich assortment of built-in peripheral circuitry and internal low speed and high

speed oscillators that allow for operation up to 8MHz.

They contain both 8-bit & 16-bit timers, 4-channel 16-bit PWM (including an option
for 2, 3 or 4 synchronous outputs), serial interfaces such as UART, SSIO (Master or
Slave mode; can also be used for SPI), and I2C (Master or Slave Mode), two-channel
analog comparators, voltage level supervisor (VLS) functionality, 10-bit successive
approximation type A/D converters, and an interrupt controller with 31 interrupts

including a watch dog timer — all incorporated around an 8bit nX-U8/100 CPU.

The nX-U8/100 CPU is capable of very efficient instruction execution (one instruction
per clock cycle via pipeline architecture using parallel processing). The on-chip debug

function enables programming as well as program debugging.

Both micros have a very broad operating voltage range from 2.7V to 5.5V, allowing
for easy operation at convenient standard voltages of either 3.3V or 5.0V. They also

have a guaranteed operating temperature range of -40°C to 125°C (-40°F to 257°F).

LAPIS
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LAPIS FUNCTIONALITY

The board is designed so that by selecting the appropriate jumper settings either

microcontroller can interface to the low-cost nanoEASE programmer/debugger
pod. Using the free Windows-based CCU8 Compiler, DTU8 Debugger, and FLASH

programming utilities the device can be programmed and code can be written,

compiled, and debugged in real-time through a 2-wire interface. All I/O pins are routed

to a prototyping area on the development board, and there are two universal sockets

with common pin functions for interfacing with planned future ROHM development

boards that will contain sensors, LED drivers, EEPROM’s, and other components.

There is also a built-in USB to UART interface that allows easy communication

between any computer and the microcontrollers over USB.

Mini Low Power Microcontroller Features

The two micros included in this evaluation
board are extremely feature-rich. The clock
generator circuit generates and provides a
low-speed clock (LSCLK), high-speed clock
(HSCLK), PLL clock (PLLCLK), high-speed
oscillation clock (OSCLK), system clock
(SYSCLK), low-speed output clock (LSCLK),
and high-speed output clock (OUTCLK).
The integrated high-accuracy RC oscillator
features built-in capacitors, along with a
voltage regulator that does NOT require
external capacitors, contributing to greater

miniaturization and lower costs.

10
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Key Features

Mini Low Power Microcontrollers
= 8-bit & 16-bit Timers
= 4-channel 16-bit PWM (including an option for 2, 3 or 4 synchronous
outputs)
= Serial I/F
= UART (2 ch.)
= SSIO (8/16 Bit mode; Master or Slave)
= [2C (100kHz or 400kHz; Master or Slave)
= Two-channel analog comparators
= 31 interrupts
= \oltage Level Supervisor (VLS) functionality
= 10-bit successive approximation type A/D converters
= Watch Dog Timer
= Standby current consumption: 1pA in STOP mode

CPU
» 8-bit RISC CPU (nX-U8/100)
= 16-bit instruction system
= One instruction per clock cycle using parallel processing via pipeline
architecture
= Minimum instruction execution times:
= 30.5us (internal RC oscillator@32.768kHz)
= 0.122pus (internal PLL@8.192MHz)

LAPIS
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LAPIS FUNCTIONALITY

The development board features two universal sockets that are compatible with the
Raspberry Pi® expansion ports (one for each micro) with common pin functions for
easy interfacing with daughter boards. Daughter boards can be easily designed to
mate with these universal sockets and plugged into the evaluation board for validation
of your design. If a more affordable, lower power processor is required than is provided
on a Raspberry Pi® base board, an existing Raspberry Pi® expansion boards can
be used with the LAPIS Development kit. The interface contains all of the signals

typically necessary to communicate with a wide variety of ICs and sensors.

STANDARDIZED PINOUT
PFlug *n Play Board ldess... @111 A112 TSR]

LED D¢l Board ﬂlllllilliiil.t H|III‘II‘I‘I-I-IMIIIIIII i e
EEFRON Eaard SRR REEE FALlliii il tL Be - f.;1n
CleeksTimie [C Bogsd LaF| Ueypaermn ] Gosckan @) L@ i emrnil ookt 8]
'-'"ltl: EI..H"‘d m - MT m
Bedm Ferming IC Eowcd 18 = ART T &7 - GPl0 B4
1P3 nl‘l.'ld-dl' B'-LIIFIJ M Eif‘ﬂdil 11 - WIU l?
AR Serdce Boaed 83 = I2C Sha 13 - GPIO 21
Hal | Germor Bosrd B5 = 120 0L 1% = GPI0D PP
Gop, Buitoh Sensor Bosrd m 12 - @10 18
SLE 5 Foprd 23 = §F1 B0K | 16 = GPIOD 23
oy R
Tramoe v Fosrd = =
| maegie |I:I.'r‘"II.'|.|HF Baard 24 - SP1 C2@
irba Bogrd &5 = 8F] OBl
Helay Praver Board
ad %5 o @ L2PIS Plug *n Play Board TEwPLATE () # -rc 84 -no

1¥F - me 14 - po

83 -m BB - no

Prototyping Space

In addition to the universal sockets, the evaluation board has all I/0O pins (15 1/O pins
of the Q111 and 25 1/O pins on the Q112) routed to the edges of this prototyping area,
which is designed to allow for easy and rapid custom prototyping with convenient

access to all combined 40 1/O pins as well as power and ground rails.

LAPIS
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These LAPIS micros can tolerate a voltage input ranging from 2.7V to 5.5V. The
evaluation board is set up to allow the micros to be powered from either 5.0V or from
3.3V. There is a jumper selector (J2) for setting the desired voltage level (regulator
input voltage — typically 5.0V OR regulator output voltage of 3.3V). The source of the
5.0V would typically come from the USB from a computer, and should thus be limited
to no more than 500mA to prevent pulling too much current from your computer port.
The 5.0V from the USB bus is fed into a ROHM (BA33D18HFP) 3.3V low drop-out
voltage regulator to provide the 3.3V microcontroller powered option. Finally, there
is also an option to input any voltage from 4.1V up to 16V into the input of the 3.3V
regulator (at J1). To do this, you should first remove R3 (0Q resistor) to fully isolate

VBUS from the input of the LDO voltage regulator.

LAPIS
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MICROCONTROLLER SELECTION
JUMPER SETTINGS

There are 4 jumper selectors (J5, J6, J12 & J13) for setting which micro you are
interfacing with. Jumpers J5 & J6 set the interface between the nanoEASE Debugger
and the target micro (TST & RST pins), while jumpers J12 & J13 select which micro
the USB to UART IC interfaces with (RX & TX pins).

Overview of Ports, Sockets & Selection Jumpers

= J1 External Power Option

» J2 Voltage Level Selector (3.3V or 5.0V)

= J3 All 15 Q111 1/O Pins (plus Ground)

= J4 All 25 Q112 I/0O Pins (plus Ground)

= J5 Target Micro (TEST Pin)

» J6 Target Micro (RESET Pin)

» J7 POWER Select (nanoEASE or User Selected)

= J8 nanoEASE Debugger Header

= J9 Universal Socket #1 (Q111)

= J10 Universal Socket #2 (Q112)

* J11 MicroUSB Socket

» J12 COMM PORT RX Selector (USB to Q111 or Q112)
» J13 COMM PORT TX Selector (USB to Q111 or Q112)
» J14 RESET Select (nanoEASE or RESET Button)

LAPIS
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J2 - Voltage Level Selector: (3.3V or 5.0V)

As mentioned above these
microcontrollers can be powered
from either 3.3V or 5.0V. This
jumper selects the microcontroller
power input voltage between
the input to the voltage regulator
(typically 5.0V from the USB port
or whatever external input voltage
you provide on J1) and the 3.3V

output.

J14 & J7 - Debug Control

In this example, 3.3V from the output of the voltage
regulator (600mA) is selected to power the microcontrollers.

The debugger functionality of these
microcontrollers is very useful. You will be
able to single-step through your code to
quickly find problems and solutions. You
can set breakpoints and create and save
watch lists of variables to help you better
understand what is going on inside your
code. To manually reset the micro using
the RESET button, move J14 to the USR
position and select the appropriate Target

Micro (see J6 on the next page)

In this example, the nanoEASE Debugger will control RESET functionality [J14] (necessary for
debugging). However, power [J7] will come from the board, not the nanoEASE Debugger.

LAPIS
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J5 & J6 - Target Micro Selector

The debugger uses two dedicated pins to communicate and control the micros (TEST &
RESET). Since the debugger should obviously only ever communicate with one micro
at a time, jumpers J5 (TEST) and
J6 (RESET) select which micro
(Q111 or Q112) that the debugger
is connected to. Note that to use
the RESET button you must have
the target micro selected and J14
set to USR.

Note: Both jumpers should select the .
same device. In this example, the nanoEASE Debugger

will control the Q112 micro.

J12 & J13 - UART COMM Selector

. As mentioned previously, this
LAPIS development board
: . can connect a computer to
Se | :?To r : the micro via the FTDI USB
Jlamm DEVEt%E’aENT i to UART translator IC to allow
CVLLDERLEL.  easy communications between

the computer’s USB

communication port and the micro’s UART port. To select which micro you would like
to communicate with use J12 (MCU-RX) and J13 (MCU-TX).

Please note that both jumpers should select the same device, but that these jumpers
do not need to match the J5 & J6 target micros. In this example, the computer’'s USB

port will connect to the Q111 micro.

LAPIS
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nanoEASE Debugger Connection

This LAPIS Development board
has been designed to work with
either the uEASE or the nanoEASE
debuggers. The main difference
between the two tools is the
operating voltage. The uEASE
power supplies 5.0V to the micros
if desired (and selected by J7),
while the nanoEASE provides 3.3V
of power. Care should be taken to
align Pin 1 of the debugger cable
(Red Stripe) with Pin 1 on the J8
debugger port on the LAPIS board

(see picture at right).

In this example, the LAPIS Development Board is
connected to the nanoEASE Debugger.

LAPIS
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MICROCONTROLLER GPIO AND
UNIVERSAL SOCKETS

Both micros have all of their I/O pins routed down to the prototyping area [J3 & J4].
The Q111 section [J3] has 15 1/O pins (Pin 16 is the Ground connection), while the
Q112 area [J4] has 25 I/O pins (Pin 26 is the Ground connection). In addition, both
micros have a port for connecting to common pinouts — Universal Socket #1 [J9] for
the Q111 micro and Universal Socket #2 [J10] for the Q112 micro.
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Prototyping Area

The LAPIS development boards have been designed with an easy-to-use prototyping

area.This is a detailed picture of the prototyping area. Note that the square pads in the

o 5| |EMECTO@FTL N °°°
00000000000 0M, !
000000000k,

o

upper left (red box) are designed for either surface mount 0805 LEDs and resistors
or through-hole LEDs and resistors. There are 8 prewired traces than can be easily

connected to a desired I/O pin from either micro.

-

- FAAN000000000N00

Example using the prototyping area.

LAPIS
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nanoEASE MICROCONTROLLER
PROGRAMMER & DEBUGGER

The evaluation board includes
a connector (J8) specifically
designed to work with the low-cost,
extremely useful LAPIS nanoEASE
programmer and debugger. This
versatile, powerful tool can program,
develop and debug your custom
applications in-circuit. It features
an interface of 3.3V. In addition,
since the microcontrollers on this

evaluation board can be run at either
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3.3V or 5.0V, we have designed in a 2-channel voltage level shifter for the RST &

TST pins that allows the nanoEASE to communicate with the micro. It is an automatic

system, so there is nothing the user needs to do to make it work. It simply ensures that

the micro sees the appropriate voltage levels on these two pins during programming

and debugging.

MICROCONTROLLER RESET BUTTON

The RESET button on the lower left corner
of the LAPIS board (S1) resets the target
microcontroller when pressed (provided
J14 is set to ‘USR’).

LAPIS
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USB TO SERIAL UART INTERFACE

The built-in USB to UART interface allows easy communication between a computer
and the microcontrollers over USB
using an FTDI FT230XS-R interface
IC. This FTDI IC handles the USB
to serial MCU UART translation
and is fully compliant with USB 2.0

specifications.

USB Driver Support

Royalty-free Virtual COM Port (VCP) Drivers are available for:

= Windows 8 (32/64bit) » Windows XP and XP 64bit » Windows CE (4.2, 5.0 and 6.0)
» Windows 7 (32/64bit) = Server 2003, XP, and Server 2008 = Mac OS-X
= Windows Vista and Vista 64bit = Windows XP Embedded = Linux 3.2 and greater

= Android

http://www.ftdichip.com/Drivers/VCP.htm

Using common development programming languages such as Python and C#,
developers could create a simple interface program and send commands to the micro
via USB. We have included a sample Graphical User Interface (GUI) to demonstrate
this feature. Please refer to the next section and/or the LAPIS GUI user manual
for details.

The internal MTP memory on the FT-230XS device can be re-programmed directly
over USB if desired. No additional hardware, connections or programming voltages
are required. The device is simply connected to the host computer in the same way
that it would be for normal applications, and the FT_Prog utility is used to set the
required options and program the device. The FT_Prog utility is provided free-of-
charge from FTDI's website, and can be found at the link below. The user guide is

also available at: http://www.ftdichip.com/Support/Utilities.htm#FT_Prog

LAPIS
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The custom GUI that is available for this LAPIS development board was designed to
get you started using the LAPIS micros and to provide you with a tool that will allow
you to control the microcontroller outputs from a computer. Please see the GUI User
Manual for complete details. This section merely introduces you to this powerful and
useful GUI tool.

Configuring Your Interface

Config/lUART GPIO | 12¢ _ ConfiglUART

LAPIS Sample Application LAPIS Sample Application

rCOM Options -Connection to LAPIS OM Options Connection to LAPIS -

Click button if port is open, but Click button if port is open, but
conr ice i *

device is not connected

1. First, ensure that you have downloaded and installed the FTDI drivers to enable your
LAPIS development board to communicate with the LAPIS GUI.

Connect your LAPIS development board to a PC with the included microUSB cable.
Click on the LAPIS GUI to run it.
Select the COM port that plugs into the LAPIS board.

Select the appropriate Baud Rate based on your firmware specifications (the default
is 9600 Baud).

Select your desired Parity, Stop Bits and Data Bits (the default is NONE-1-8).

7. Click the OPEN PORT button. You should get a confirmation in the console window
at the bottom of the GUI.

o 0D

2

LAPIS
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Selecting the GPIO Tab

Now that the LAPIS development board is connected to your GUI, select the GPIO tab.
This GUI currently allows you to control 8 of the GPIO pins from the Q112 micro. Over

time, this GUI will be updated to include more features and options. But even as it

currently stands, you will find it very useful in getting started.

| Config/lUART ‘

srio /,20

C.0 nput @
C.1 mput @
C.2 nput @
C.3 nput @
C.4 nput @
C.5 input @
C.6 input ©
C.7 nput @

Port B Port C Port D

Set all Set Set
Outputs HIGH Low
Output © - 0112,'
1.:l|ﬂlﬁl
Output © 'EE
s
-
Output © P o
H
Output © 9
Output ©
Output ©

Output © ﬂl CSI|C3I|C1 |

Output ©
|CGI|C4I|C2| Co
Get Input ‘ ‘ Set Output ‘

[e]

LAPIS UART Concole - Please refer to PC App Manual for info on these commands
Port opened at 71172013 12:07:18 PM

[LAPIS<-PC] ACK
[LAPIS->PC] ML610Q1112 Connected!

23
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Controlling GPIO Outputs via GUI

Now you can begin controlling the outputs

1.
2.

2

2

4.

| Config/lUART \

4 Set all
1 Outputs

o H];tLJl'

C.0 nput © Output © ngh | ~ ‘8 < e
5 °ll |
C.1 nput © output € Low ) ‘ : o~
5 2 TR16
C.2 Input © Output © ngh T : . o'-%
] ': o -]
C.3 Input © output © |Low & iLE
PET oQg ¢
C.4 input © Output @ ngh o) O|oz 7
C.5 Input © output © Low

C.6 input © output © High ﬂl C5 || C3 Il Py |

C.7 nput © output © Low \
' | |CG||C4I|CZ|| Co

5 | Getlnput | et Outpu 4

Press “Set all Oufput” to set alll 8 I/O pins as oufpulis

Press “Set High” to set those 8 I/O pins ALL to a High state

Press the "FIGH" iext in any of ine oulpuis o vggle them @ "LOW" siaie
Pressing “Set Oulput” sends ihe command o the micro that will actually set
ihese pins fo the desired siaie

. The Console Window will show confirmation of the command sent from the PC

to the LAPIS, as well as the data received and echoed back from the LAPIS’
micro to the PC

. Press "Get Input” o read inpuis

LAPIS
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LAPIS Q111 PINOUT GUIDE

Both the Q111 & Q112 micros feature a rich array of peripherals. Each pin on the

micros supports multiple possible functions. This diagram will help give an overview

of the possibilities. Please see the Q111/Q112 User Manual for more details.

Pin Layout of the ML610Q111 TSSOP20 Package e BL|
Pin 01 PCO 5 = =
Pin 02 - RESET EN 18]
Pin 03 Test (N [17]
Pin 04 PBO RXDO E¥XI4d; AINZ JovrcrLg (CMP1OUT
Pin 05 - PB1 TXDO ;EXI5; AIN3 ; ;TXD1 = Q111 =
Pin 06 - PB2 EXI6 sRXD1 [ =1
Pin 07 - PB3 EXI7 ;SIN ;TXD1 T 1]
Pin 08 - PA2 EXIZ2 ;CLKIN ;COMPOOUT =] HEY
Pin 09 TESTF
Pin 10 - PC3 = =
5 [11]

Pin 11 - PC2
Pin 12 - PAl EXI1 ;AINl1l ;CMP1P ; ;LSCLK ;
Pin 13 - PB4 CMPOP ;SOUT ;TXD0 ;TXD1
Pin 14 - PB5 CMPOM ;RXD0O ;SCK ;SCL ;
Pin 15 - PB6 AIN4 ;CLKIN ;SDA ;
Pin 16 - VSS (GROUND)
Pin 17 - VDD (2.7-5.5V)
Pin 18 - PB7 AIN5 ;R¥Dl ;LSCLK ; :
Pin 19 - PAO EXIO ;AINO ; ;OUTCLK ;
Pin 20 - PC1
J3 - All 15 1/0 Pins of the Q111 Micro

Q111 A0 Hm e E—<arAd

Q111 A2 — 0 0 ——=< Q111 B.0

Q111 B.1 =— 0 & —=—=< Q111 B.2

Q111B.3 s1©® © ﬂ_mﬂa.cﬂr

Q111B.5 7190 O Q111 B.6

Q111B.7 =10 0 =< Q111 C.0

Q111 C1 =10 0 =< c11E2

11103 o o

" o
LAPIS
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MicroPower

J9 - Q111 Universal Socket #1 with Pinout - Compatible
with the Rasberry Pi GPIO Layout

26

J9
1 2
REG_OUT___>——1{33av 50V -—<___ | VBUS
Qi11Be[ >4 D ncd &
> — = SCL GND |5
Q111 B5 /0 204 TX ﬁm 11B.1
1>?t nc.9 RX W Q111 B.O
Q111 A0 T3 /0 #17| FO=18" |7<__ |Q111B7
Q111 A1 e VOH2T| [ nc14 5
Q111 A2 10 #22| [0 #23 ﬁ_mﬂ c2
5 nc17_| [VO#24 Q111C3
Q111 B4 =7 MOSI nc20 —%3
Q111B.3 S TMISO_| [0 #25 |55 Q111 B.2
SCLK CS0 |57 Q111 C.0
Rt e o5 C51 Q111 C.1
Universal Socket #1
Pin 01 - 3.3V O ©— Pin02-5.0v
Pin03-GPIO O (SDA)—1 Q1 Pin04-nc
Pin05-GPIO 1 (SCL)—1 8 O+ Pin 06 - GND
Pin 07 - GPIO 4 O Q1 — Pin 08 - GPIO 14 (TXD)
Pin 09 - nc O O Pin10-GPIO 15 (RXD)
Pin11-GPI0 17 — & @ Pin12-GPIO 18 (PWM)
Pin 13 - GPIO 21 (PWM) 1 ©1+— Pin14-nc Raspberry Pi®
Pin15-GPI0 22 — 1) O+ Pin 16 - GPIO 23 GPIO Ports
Pin 17 - nc O O Pin18-GPIO 24 (For reference only)
Pin 19 - GPIO 10 (MOsI) 8 &1 Pin20-nc
Pin 21 - GPIO 09 (MISO) &) &+ Pin 22-GPIO 25
Pin 23 - GPIO 11 (SCLK) &) &1+ Pin 24 - GPIO 8 (CS0)
Pin 25 - nc 00 Pin 26 - GPIO 7 (CS1)

LAPIS
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LAPIS Q112 PINOUT GUIDE

Both the Q111 & Q112 micros feature a rich array of peripherals. Each pin on the

micros supports multiple possible functions. This diagram will help give an overview

of the possibilities. Please see the Q111/Q112 User Manual for more details.

Pin Layout of the ML610Q112 LQFP32 Package

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

01
02
03
04
05
06
07
08

09
10
11
12
13
14
15
16

17
18
19
20
21
22
23
24

25
26
27
28
29
30
31
32

Test
FD1
PBO
n.c.
FB1
PB2
FB3
PAZ2

RXD0 ;EXI4; AIN2 ;
TXDO ;EXI5; AIN3 ;
EXI6 ; ;R¥D1
EXI7 ;SIN ;TXD1
EXI2 ; ; CLKIN ;COMPOOUT

; TXD1

IESTF

PD2
PC3
PD3
PD4
PC2
PD5
PAl

PB4
PB5
FPB6
n.c.
Vss
VDD
PC7
PB7

PAOD
PCé
PC1l
PC5
PC4
PCO
PDO

ExXI1 ;AIN1 :CMP1P
CMPOP :SOUT ;TDO0 :TXD1
CMPOM :RXD0O ;SCK :sCL ;

AIN4 ;CLKIN ;SDA ;

(GROUND)

{(2.7-5.5V)
AIN7
AINS ;RXD1 ;LSCLK : s
EXIO
AING

JAINO ; ; OUTCLK ;

SDA
SCL

RESET

27

s LSCLK ;

; OUTCLK ;CMPlOUT

HE B HHEHHEHE

HHAHHAH AR

=

[e=]
LEE]

Pt
b

Q112

]
=]

=
LD

=
=

HHEEHEHE

B HEHHE B

LAPIS
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J4 - All 25 1/0 Pins of the Q112 Micro

Q112 A0 H o Q112 A.1
Q112 A2 ® © Q112 B.0
Q112 B.1 ® © Q112B.2
Q112 B.3 ® © Q112 B.4
Q112 B.5 ® © Q112 B.6
Q112 B.7 ® O Q112 C.0
Q112 C.A1 ® © Q112 C.2
Q112 C.3 ® © Q112 C4
Q112 C.5 ® © Q112 C.6
Q112 C.7 ® © Q112 D.0
Q112 D.1 ® O Q112 D.2
Q112 D.3 ® © Q112D4
Q112 D.5 ® ©
J4

J10 - Q112 Universal Socket #2 with Pinout -
Compatible with the Raspberry Pi® GPIO Layout

MicroPower

R11 R12

10k 10k
R16 R17
OR OR
J10
REG_OUT >33V | [ 50V -——<___]VBUS
Q112B6 = SDA nc4 K
Q112B5 v =1 SCL GND |5
Q112B2[  >—— 10 &04 TX 5 |Q112B.1
Q112C.0 THE ) b 12 FHsids
: 13 1O #17| VO HI8" 7 _
Q112 CA 5 1L/0 5211 | _nc.14 g
Q112C2 70 #22| [0 #23 ﬁ.oﬂz D1
16 e 17| [VO #24 Q112D.2
Q112B.4 51 |LMOSI nc.20 —%g
Q112B.3 53 |LMISO IO #20 57 Q112 D.3
29_ SCLK CS0 5§ .C}'I’IQ DA
nc.25 CS1 Q112D.5
Universal Socket &2

LAPIS
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Q111 & Q112 PWM Configuration Options

ML610Q111 / Q112 Specifications

= 16bit PWM x 4ch (3 synchronous ports)
» 16bit for all channels
» PWMC, PWMD, PWME have only one digital output
» PWMF has three synchronous digital outputs
» Selectable duty ratio on each of the three PWMF ports
» All interrupt requests of PWM are generated by period duty, and period or duty
» Trigger by external/internal hardware or software to start/stop PWM

= PWM Configuration
» In the case of four asynchronous outputs use PWMC, PWMD, PWME and PWMFO
(Ex. for a double LED brightness controller)
» In the case of two synchronous outputs use PWMFO and PWMF1
(Ex. for a single LED brightness controller)
» In the case of three synchronous outputs use PWMFO, PWMF1 and PWMF2
(Ex. for an RGB LED controller)

External | Four asynchronous outputs:

T — [ Comer | [Wodiion ] P oo [T L

. PWND % o ] LT LT LT LT LT LTS

o—bi | Counter | | Modulation | :_____: - EYUID PWME ' I |_| |_, |_| l‘_

=EPWME j PwMFO | L] |_,_’-

> | Counter | [ Modulation | —__

i » PWME Two synchronous outputs: } !

b Register | e [ L[ L [

W PWME T | oo POME | [ -
=P | Counter Modulation - ' ' :
i v Modulation | — > PWMF1 Three synchronous outputs: i

i Modulation i—'PWMFE PWMFO —l_‘ | l I_

----------------------------------- ' 2 I I I I
PWMF2  _| | |

LAPIS
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Application Example for Q111 & Q112 Micros

ML610Q111/Q112 Application

Package Type :20pin TSSOP
Peripherals : Synchronous PWM (x3), PWM (x2), I°C interface, External
Interrupt, General Purpose Port and ADC (x1)
Dabugger
vop | Internal = >R LED
| Regulator (= :':::r; debug IF P : rE': Light
—»|  roR P Reset —r p Smal |
ug ! Light
_.. -I—.I- [ = Care —
i =3 = I~
— L * Reset Timer
2KE SA type
= poer  poblags md Monitor
A }-b YES = Aoc 3 - Power Line
= LED Current
conitrol

7T
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LAPIS DEVELOPMENT BOARD SCHEMATICS

Input Power Block

INPUT POWER

s U1 BA33D18HFP
D1 REG IN 1 5
20V 3A s o . S ; m4  REG OUT
23 ca £nct & £ 33vout * + oo —— ]
b s c4 cs OR
L o w
5 O0R 33 10 0.1

O . . E
Remove R3 if Externally Powered
External Power

VOLTAGE SELECTOR

L\N 5.0V PWR
For 5.0V to Micro: REG_IN SRy H,—'}'

JMP 1 to 2 USR PWR [ 2 lon R6 270R  LED1
1 R7 270rR  LED2
For 3.3V to Micro: REG OUTL__ ‘ as 10 F\M H"’f ')
NS 3.3V PWR
TARGET MICRO SELECTOR nanoEase ]
Power Option
a1 s >—34 30 Q111 RST[>—3130 nE_VDD >3 | 50
mcu_TST':}—:2 20 mcu_RST D—2 20 Micrn::f-’uwerl:h"}i 20
a1z IsT_>—11 410 a2 rsT [ >—11 10 UsR PWR [ > 10
J5 J§ J7

LAPIS
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Q111 Micro Block

MicroPower
Ql1lll MICROCONTROLLER R2
OR
Hear Pin 17
L
C6 C7
[ 0.01 47
o
Uz — 3 |
Q ; o
IESEE = cu—Qmﬂc_u
Q111_RST—“:§_% RESET c1 %ﬁ] Q111 C.1
Q111_TST TEST c2 ﬁum c2
c3 Q111Cc3
ML610Q111 |,
BO 5 Q111 B.0
Bl ¢ Q111 B.1
B2 Q111B.2
5 B3 3 Q111B.3
Q111 AD 51 AD B4 7 Q111B4
Q111 A1 5 Al B5 5 Q111B5
Q111A2 A2 B6 15 Q111B6
(] B7 Q111 B.7
=
(U]
©
15 1/ Pains 9111
Q111 A0 i oes QA1 WV
Q111 A2 = e @ Q111B.0
Q111 B.1 = e @ Q111B2
Q111B.3 51 ® O3 Q111B4
Q111B.5 o1 ® @ Q111B.6
Q111B.7 =l e @3 Q111 C.0
Q111 C1 =1 ® @ Q111 C2
Q111 C.3 e o
J3

LAPIS
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Q112 Micro Block

R1 MicroPower
Qll2 MICROCONTROLLER %
OR
Hear Pin 22
L & .
c1 c2
0.01 T 47
U3 & .
8 25\/
32; TEST F S PAD 12 Q112 A0
Q112 RST 2| RsT PAT [ Q112 A1
Q112 TST TST PA2 Q112 A2
PBO g Q112 B.0
Q112 C.0 PB1 |2 Q112 B
Q112 C.1 PB2 |2 Q112B.2
Q112 C.2 PB3 [ Q112B.3
Q112 C.3 PB4 |1 Q112B.4
Q112 ¢4 PB5 [0 Q112B5
Q112C5 PB6 [ Q112B6
Q112 C6 e Q112B.7
Jna ML610Q112
25 I/0 Pj 112 ;_.g:nca PDO |5 Q112D.0
ins nc20 PD1 Q112 D.1
o P02 Jg Q112 D2
Q112 A0 e Q112 A1 PD3 2 Q112D.3
Q112 A2 o o (Q112B0 @ PD4 |2 Q112D.4
Q112B.1] o o Q112 B2 @ D5 Q112D.5
Q112 B3| o o Q112 B4
Q112 B3| o o (Q112B6 -
Q112B7| o o Q112 C0
Q112C1| o o Q112 C.2 V4
Q112 C.3| o o [Q112C.4
Q112C5| o o Q112C6
Q112 C.7 o o Q112 D.0
Q112 D.1 o o Q112 D.2
Q112 D3| o o Q112 D4
Q112D.5 o o
7

34
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Universal Sockets Block

Raspberry Pi Compatible

UNIVERSAL SOCKETS

MicroPower

R9
10k

R14
OR

R10

10k
R15
O0R

Jg
REG OUTD—; 33V 5.0V %{:l VBUS
SRR = SDA nca &
=1 SCL GND ¢
Qi11BS5 IfO #04 X g Q111B.1
nc9 RX |7 Q111B.0
Q111 A0 13 | VO #17| O #18" | Q111B7
Q111 AT 20 #1 [ ncial-e
Q111 A2 = WO #22| [/0 #23 |5 Q111 C2
e % nci7 | [VO#24 —_ja1ics
Q111B8.4[ 2 MOST ] [_nc20 -5
Q111 B.3] 53| MISO_| [0 #25 |57 Q111B2
SCLK CSO |55 Q111 C.0
R ez CS1 ] Qi1ici
Universal Socket #1
Micro{_Fjg__wer
R11 R12
10k 10K
R16 R17
OR 0R
J10
1 2
REG OUT[__ 33V 50V -5——<___|VBUS
Q112B6[__ g SDA nc4 —%
Q112 B.5| =1 SCL GND |5
Q11282 >——45 {0 #4| [ X |45 Q112B.1
ﬁf nc9 RX |45 Q112B.0
Q112c.0 13 VO #17]| /O #18* | anzery
Q112C.1 12 owr [ ncia -
Q112C.2 171 VO #22| [0 #23 ﬁoﬂz D.1
an 1§ nci7 | [VO#24 —_jQ112D2
Q11264 51 1_MOSI nc.20 —%g
Q112 B.3| 53 MISO 1O #25 54 Q112D3
2] SCIK CSO |5 Q112D4
nc.25 CSi Q112D5

35
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LAPIS DEVELOPMENT BOARD OF
MATERIAL (B.O.M)

nanoEASE Block

LAPIS Development Board
Circuit Schematic Rev. 1.9

Last Updated: April 10th, 2013 (17:30)

-2 REF VALUE FOOTPRINT MFR MFR P/N Digi-Key P/N
12 Voltage Selector
2 |15 Target Micro Selector - TST
3 |6 i 5
Target Micro Selector - RST N R
4 |7 nanoEase PWR Opt Selector Through-hole - 1x3 Samtec E HTSW-103-07-G-5-ND
5 112 MCU Com Selector - RX
6 |J13 MCU Com Selector - TX
7 |14 nanoEase RST Opt Selector
g8 |18 Deb Th h-hole - 2x7
E. ugger rough-hole - 2x TSW-150-07-L-
L Universal Socket #1 Through-hole - 2x13 Samtec o SAM1030-50-ND
10J10 Universal Socket #2 Through-hole - 2x13
1111 SMD - micro USB Surface Mount - microUSB |Hirose ZX62R-B-5P H11574CT-ND
12111 External Power XN HHK HHK KMX
1313 15 1/0 Pins Q111 WA WX WK AN
1414 251/0 pins Q112 I HHX WK WX
3.3v LDO Reg (USB 5V to 3.3v, |Surface Mount - HRP5 (5-
15|u1 3 ROHM BA33D18HFP BA33D1B8HFPDKR-ND
etc.) pins plus tab)
Q111 - 5V, 8-Bit, 20-pin LAPIS  |Surface Mount - TSSOP-20
16 |u2 B i ROHM MLE1D0OQ111 LAPIS-SAMPLES
Micro (20-pin)
Q112 - 5V, 8-Bit, 20-pin LAPIS  |Surface Mount - LOFP-32 y
17|u3 A ) ROHM MLE10Q112 LAPIS-SAMPLES
Micro (32-pin)
: : Surf: M t-DCT (8-
12|ua Voltage Level Shifter (2-bit) = }ace e (8 | exas Instruments [TXS0102DCTR  |296-21978-1-ND
pin
Surface Mount - SS0P (16-
19|US USB-to-UART Translator l FTDI FT230XS-R 768-1135-1-ND
pin
Micro's Reset Button (Normall TL3302AF180Q
20|51 ( 5 Surface Mount (2-pad) E-Switch EG2528DKR-ND
Open) G
21|LED1 RED - 5V PWR
— SMD 0805 (2012 Metric) |ROHM SML-210VTT86 (511-1289-1-ND
22 |LED2 RED - 3.3V PWR
23 |LED2 GREEN - RX Indicator SMD 0805 (2012 Metric) |ROHM SML-210MTTEG (511-1287-1-ND
YELLOW - TX Indicator SMD 0805 (2012 Metric) |ROHM SML-210YTT86 (511-1290-1-ND
Schottk:_.r Diode Input Surface Mount - 12350D ROHM RBOSIM-2YTR |RBOSIM-2YCT-ND
Protection - 20V 3A (2-pads)
. ; i MIO205KEe01R-
Ferrite Bead (600R/0.5A) SMD 0805 (2012 Metric) |Laird o 240-2390-1-ND

Page 1 of 2
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b REF VALUE FOOTPRINT MFR MFR P/N Digi-Key P/N
27|R1
28|R2
29 |R3
30|R4 3
31IR14 OR SMD 0805 (2012 Metric) |ROHM MCR10EZPJIOOO |RHMO.OARCT-ND
32 |R15
33 |R16
34|R17
35|R23 ) MCRI10EZPF270

27R SMD 0805 (2012 Metric) |ROHM RHM27.0KCRCT-ND
36|R24 2
37 |R6
38|R7
39|R13 270R SMD 0805 (2012 Metric) |ROHM MCRI10EZHI271 |RHM270ACT-ND
40|R21
41|R22
42 |R9
43 |R10
44|R11 : MCR10EZPF100

10k SMD 0805 (2012 Metric) |ROHM RHM10.0KCRCT-ND
45|R12 2
46 |R20
47 |R18

i MCRI10EZPF150

45 |R25 15K SMD 0805 (2012 Metric) |ROHM 2 RHM15.0KCRCT-ND
49|C16 : COB05C470J1G

Cer - 47pF SMD 0805 (2012 Metric) |Kemet 399-8079-1-ND
s0|ca7 ACTU
31|C1
52|C6 . : C2012X7R2E10

Cer - 0.01 pF SMD 0805 (2012 Metric) |TDK Corporation 445-2280-1-ND
533 |C15 3K
54|C18
533 |C5
56|C10
37|C11 ! b C2012X7R2A10

Cer-0.1 pF SMD 0805 (2012 Metric) |TDK Corporation 445-1418-1-ND
SE|C13 4K
59|C14
60|C19
61 (C3 Polarized - 3.3 pF, 50V SMD Alum Cap (660x773) |Panasonic EEE-1HA3R3NP |PCE4303DKR-ND
62|C12 Polarized - 4.7 pF SMD Alum Cap (430x540) |Panasonic ECE-V1EA4R7SR|PCE3066CT-ND
63 |C2 i ] C2012Y5V1A47

Cer-4.7 pF SMD 0805 (2012 Metric TDK Corporation - -1-
alc - ( ) P 52/1.25 445-1370-1-ND

: : C2012X5R1C10

65 (C4 Cer -10 pF SMD 0805 (2012 Metric) |TDK Corporation e 445-7644-6-ND

66

S per board

Stick-on Rubber Feet

EL

51-5003 (white)

515003-9-ND

7 per board

Chicle Jumpers with Tab

Sullins Connector
Solutions

NPCO25XON-RC

59341-ND

Page 2 of 2
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NOTES
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For technical questions or assistance on the LAPIS Development Board, please contact us at:

Carl Schell

Applications Engineer - US Design Center
ROHM Semiconductor USA

Office: 248-348-9920 ext. 11215

Cell: 313-414-6481

26800 Meadowbrook Rd Suite 120
Novi, Ml 48377-3540
cschell@rohmsemiconductor.com

ROHM

SEMICONDUCTOR

Kionix"
Sensing the Future

LAPIS
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Raspberry Pi® is a trademark of the Raspberry Pi Foundation. Other listed names and brands are
trademarks or registered trademarks of their respective owners.
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