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Fast Recovery Diodes
(Hockey PUK Version), 600 A

PRODUCT SUMMARY
IFav) 600 A
Package B-43
Circuit configuration Single diode

FEATURES

¢ High power FAST recovery diode series
¢ 1.0 ys to 2.0 ys recovery time Pb-free
¢ High voltage ratings up to 2200 V RoHS
¢ High current capability COMPLIANT
¢ Optimized turn-on and turn-off characteristics

¢ L ow forward recovery

¢ Fast and soft reverse recovery

¢ Press PUK encapsulation

e Case style conform to JEDEC® B-43

e Maximum junction temperature 125 °C

¢ Designed and qualified for industrial level

e Material categorization: For definitions of compliance
please see www.vishay.com/doc?99912

TYPICAL APPLICATIONS

¢ Snubber diode for GTO

¢ High voltage freewheeling diode

¢ Fast recovery rectifier applications

MAJOR RATINGS AND CHARACTERISTICS

PARAMETER TEST CONDITIONS VALUES UNITS
| 600 A
Fav) Ths 55 °C
| 942 A
F(RMS) T 25 C
| 50 Hz 8320 A
FSM 60 Hz 8715
50 H 346
2t z KAZs
60 Hz 316
VRRM Range 400 to 2200 \%
1.0t0 2.0 us
ter
T, 25
°C
T, - 4010 125
ELECTRICAL SPECIFICATIONS
VOLTAGE RATINGS
VOLTAGE | VAAM, MAXIMUM REPETITIVE PEAK Vrsm, MAXIMUM lrrm MAXIMUM
TYPE NUMBER CODE AND OFF-STATE VOLTAGE NON-REPETITIVE PEAK VOLTAGE AT T, =125°C
v v mA
04 400 500
VS-SD603C..S10C 08 800 900
10 1000 1100
12 1200 1300 45
VS-SD603C..S15C 14 1400 1500
16 1600 1700
20 2000 2100
VS-SD603C..520C
22 2200 2300
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FORWARD CONDUCTION

PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS
Maximum average forward current | 180° conduction, half sine wave 600 (300) A
at heatsink temperature FAv) Double side (single side) cooled 55 (75) °G
Maximum RMS current IFRMS) 25 °C heatsink temperature double side cooled 942
t=10ms No V0|tage 8320
Maximum peak, one-cycle | t=83ms| reapplied 8715 A
non-repetitive forward current FSM t=10ms | 100 % Vrmy 7000
t=83ms| reapplied Sinusoidal half wave, 7330
initial Ty =T,
t=10ms No Voltage maximum 346
) . t=8.3ms| reapplied 316
Maximum 12t for fusing 12t kA2s
t=10ms | 100 % Vgam 245
t=8.3ms| reapplied 224
Maximum 12+t for fusing 12+t t= 0.1 to 10 ms, no voltage reapplied 3460 kA2\'s
Low level value of threshold voltage VETo)1 (16.7 % x 1t X Iray) < | < 7 X Igay), Ty = Ty maximum 1.36 Y
High level value of threshold voltage VEmo)2 (I > 7 X Iray), Ty = Ty maximum 1.81
Low level of forward slope resistance req (16.7 % x 1 X Iray) < | < X Igay), Ty = Ty maximum 0.87 W
m
High level of forward slope resistance ro (I > 7 x Iray), Ty = Ty maximum 0.67
Maximum forward voltage drop VEm lok = 1885 A, T, = 25 °C; t, = 10 ms sinusoidal wave 2.97 \'%
RECOVERY CHARACTERISTICS
MAXIMUM VALUE TYPICAL VALUES
AT T, =25°C TEST CONDITIONS AT T, =125 °C
CODE lok
tyr AT 25 % lgrm SQUARE di/dt vV, tre AT 25 % Igrm Qe I
(us) PULSE (A/us) V) (us) (uC) (A)
(A) t
S10 1.0 2.0 45 34 Q,
S15 1.5 1000 25 -30 3.2 87 51 lrmREC)
S20 2.0 3.5 97 55

THERMAL AND MECHANICAL SPECIFICATIONS

PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS
Maximum operating junction temperature range Ty -40to 125 oG
Maximum storage temperature range Tstg -40to 150

Maximum thermal resistance, DC operation single side cooled 0.076

junction to heatsink Rin-hs DC operation double side cooled 0.038 KW
Mounting force, = 10 % 9800 (1000) N (kg)
Approximate weight 83 g
Case style See dimensions - link at the end of datasheet B-43

ARghg-hs CONDUCTION

SINUSOIDAL CONDUCTION RECTANGULAR CONDUCTION
CONDUCTION ANGLE TEST CONDITIONS UNITS
SINGLE SIDE DOUBLE SIDE | SINGLE SIDE | DOUBLE SIDE
180° 0.006 0.007 0.005 0.005
120° 0.008 0.008 0.008 0.008
90° 0.010 0.010 0.011 0.011 Ty =Ty maximum K/W
60° 0.015 0.015 0.016 0.015
30° 0.026 0.025 0.026 0.025
Note

e The table above shows the increment of thermal resistance Riny-nhs When devices operate at different conduction angles than DC
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Revision: 14-Jan-14 3 Document Number: 93178

For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000



http://www.vishay.com

VISHAY. VS-SD603C..C Series

www.vishay.com Vishay Semiconductors

. 8000 — 10000
< At Any Rated Load Condition and With
= 7500 [ Rated Vgrw Applied Following Surge. —
$ 7000 Initial Tj = 125°C < ~
3 \ @60 Hz0.0083 § £
o 6500 N @50 Hz0.0100 § £
T 6000 \\ o 1000 77
g N ® //
S 5500 N g T
© 5000 N 8 [ —T=25°C
g NN ) I
= 4500 N 3 | {T=125°C
[0] \\ 8 100 ¥ l'
S 4000 AN e =5
2] \\ ] A
§ 3500 N s I SDB0C .C Series
= SD603C..C Series NN 4 [
% ool | L111] N
2500 10
1 10 100 5 15 25 35 45 55 65 75 85
Number of Equal Amplitude Half Cycle Current Pulses (N) InsgantaneousForward Voltage (V)
Fig. 7 - Maximum Non-Repetitive Surge Current Fig. 9 - Forward Voltage Drop Characteristics
Single and Double Side Cooled
0.1
< 9000 Maximum Non Repetitive Surge Current g i i HHM i i HM
= N VersusPulse Train Duration. z L
. 2 Y ot
8 N No Voltage Reapplied = / —1
5 7000 N N Rated VggyReapplied N A
© g M/
£ 6000 N & /
P N °
° S 54 0.01
% 5000 \\ b, £ / Seady Sate Value :
s N < 5 / Riphe= 0.076 KIW
() ™ \ g 1
& 4000 \\ S £ (Sngle Sde Cooled) ||
= N -
5 SD6O3C .C Series NN e Rinshs=0.08 KW |
= 3000 Ny _g (Double Sde Cooled)
§ 2 (DC Operation)
2000 'g 0001 Lo LoLrnn Lol
0.01 0.1 1 0.001 0.01 0.1 1 10 100
Pulse Train Duration (s) Syuare Wave Pulse Duration (s)
Fig. 8 - Maximum Non-Repetitive Surge Current Fig. 10 - Thermal Impedance Z,-ns Characteristics
Single and Double Side Cooled
100
T T 11 P
Vep ]
80— : T,=125°C
S N ]
) 7
S &0 ]
3 ~
[&] /
& //
g 40 T,=25°C — —
IE / ///
20 —
ad | _—
LT T DB03C..L0C Series
oL T L]

0 200 400 600 800 1000 1200 1400 1600 1800 2000
Rate Off Rse Of Forward Cument di/dt (A/usec)

Fig. 11 - Typical Forward Recovery Characteristics

Revision: 14-Jan-14 4 Document Number: 93178
For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000



http://www.vishay.com

VS-SD603C..C Series

Vishay Semiconductors

www.vishay.com

~ 22 ‘ — —~ 4
2 SDB03C..S10C Series 4 [ 11
T T)=125°C; Vy =30V | g SD603C..SI5C Series| | |
T 21 N S N \< Ty=125°C; Vr =30V
® \\\\\\ = 1000A | | 2 55N N } } } }
= Square Pulse = -
- 2 \\ N - \\ N |'m=100A ||
4 \, N ¢ N\ Suare Pulse
3 NN 8 N\
(8] N N [6]
19 N N q 3
4 N [500AN & N
N ~ N
8 N 8
2 18 4 500A | N
4 2 25 A
E 7 250 AN E N
£ E 250 AN
: : i
= 16 = 2
10 100 10 100
Rate Of Fall Of Forward Current - di/dt (A/ us) Rate Of Fall Of Forward Cument - di/dt (A/ps)
Fig. 12 - Recovery Time Characteristics Fig. 15 - Recovery Time Characteristics
130 T O 200
g i g -
5 120 Syuare Pulsei% 5 180 I gy =1000 A /’
T 110 74 ' Syuare Pulse1—
o / © 160 v
D 100 v D
g Yl g
5 9 y‘ 7 O 140 Y 7
2 80 V. - > /500 A
g /y 250 A ¢ 420 y.
5 70 /’/’ 3 /J/‘
250 A
¢ 60 A// ¢ 100 // /// —
B 50 / 8 /
[} [ 80 Wl
> 2 1A
& 40— 4 7 .
c /| 5D603C _S10C eries £ 60 /] SDE03C.SI5C Series_|
3 O T T=125°Ci v =30V 5 T)=125°C; Vy = 30V_|
£ 2 I R E & L]
g 10 20 30 40 50 60 70 80 90 100 2 10 20 30 40 50 60 70 80 90 100
Rate Of Fall Of Forward Current - di/dt (A/ps) Rate Of Fall Of Forward Current - di/dt (A/ ps)

Fig. 13 - Recovery Charge Characteristics Fig. 16 - Recovery Charge Characteristics

~ 120 ~ 140
< roy ] < I
E 110 Ipu = 1000 A // £ 130 Iqu = 1000 A
' Sjuare Pulse y L 120 Square Pulse /
€ 100 ‘ V4 /’ IS //
g 500 A N A £ 10 ey
5 90 77 3 /
o /6’ /| © 100 7500 AL

80 250 A L/ v
2 / 2 /1A
o / o 90 7/
2 0 : 798
o / v, o 80 /
) L/ 3 /A 250A
e 60 V4 ¢ 7 )44

V7 Y/

o V 2 7
3 40 3 50 /
; ; D603C..S15C Seri
€ 30 — L I € 40 | R nes_|
3 [ | 50033100 Sres 3 T)=125°C; Vp = 30V

20 Ty=125°C; V, = 30V_| E 30
8 ol LI T 8 ol LLTTTTT]
g ©

10 S 20

10 20 30 40 50 60 70 80 90100 10 20 30 40 50 60 70 80 90 100
Rate Of Fall Of Forward Current - di/dt (A/ps) Rate Of Fall Of Forward Current - di/dt (A/us)
Fig. 14 - Recovery Current Characteristics Fig. 17 - Recovery Current Characteristics
Revision: 14-Jan-14 5 Document Number: 93178

For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000



http://www.vishay.com

VISHAY. VS-SD603C..C Series

www.vishay.com Vishay Semiconductors

7 45 T T T T g 200 T
2 D603C..20C Series| | | 2 oA
£ T)=125°C; V= 30V § 180 = | /,/
ﬂl) 4 ' Sjuare Pulse L
£ \\ S 160 A
c o 7
= LN\ g o
- |
g 3.5 \\ N Igy =1000A | | (é‘ 140 // 500A1/
38 \\ N Suare Pulse S 120 //
4 \ Q) 3
\ o 4
g s N & 100 —A -
e N 8 / T 250 A
® bUO‘A\\\ g 80 / |~ 0
g 25 "N & //// 1 1
2 250 AN N\ £ 604/ | SD603C.20C Series
E ‘ ‘ N = Ty=125°C; Vy = 30V_|
= o N £ x [
10 100 3 10 20 30 40 50 60 70 80 90 100
Rate Of Fall Of Forward Current - di/dt (A/ ps) Rate Of Fall Of Forward Curment - di/dt (A/ps)
Fig. 18 - Recovery Time Characteristics Fig. 19 - Recovery Charge Characteristics
[¢] 9 9
~ 150
< T 111/
£ 140 lFy = 1000 A T—7
L 130 Syuare Pulse /
c y Vi
g 120 /
=1 V. ~
o 110 / 7
2 100 500 AL
[0} V
3 92 7
§ 8 /77 20A
70 / i
B /4
(] 7
2 60 /7
® 50 7
E 40 | SDB03C..L0C Series_ |
g 2 T)=125°C; Vy =30V
<
i [T 11 1]
10 20 30 40 50 60 70 80 90 100
Rate Of Fall Of Forward Cumrent - di/dt (A/ps)
Fig. 20 - Recovery Current Characteristics
154 = RN SN SN ==
NCHHNS20 joules per pulse N y ———
= R N N.20 joulesper pulse ]
7 10\ \\ ~ ™ \‘\\ ™0, J\ pere
z = N S NG R - N \\\\\\4 \\\\
~ — 11 ™ N ~ NN N2| NN ™N
S 1m T~ o4 TN \\\ SN ~. N \\\‘1. ™~ \\\ ™~
153 5 = 0.4 ~— -
£ 02 — ~ —
3 7 0.1 N N ‘O." ~ \‘
o N NN N N N ~
- =004 ~ ~ Noq N -
© 1 0.02 NG N \\\ \‘\ ™ \\\ N \\\\ A
17 N N,
E 122 /// 001 | IS \‘\\\ N NN N
ﬁ — | i —— = — h N
& 7 DB03C.SI0C Serie ANy F SD603C..S10C Series N
Snusoidal Pulse— N \\ . N - Trapezidal Pulse | 4
= 1257 =120 N L T)= 125°C, Ve = 1120V L \
E\,,;tzi?fx\,/owp Rt \\\\ dv/dt = 1000V/ ps; di/ dt=50A/ us ‘\\
= e NS T i ~
11 12 1B 1= 1E1 182 18 =
Pulse Basewidth (us) Pulse Basewidth (us)
Fig. 21 - Maximum Total Energy Loss Per Pulse Characteristics
Revision: 14-Jan-14 6 Document Number: 93178

For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000



http://www.vishay.com

VISHAY. VS-SD603C..C Series

www.vishay.com ; ;
y Vishay Semiconductors
1= - e ~ - EEEESEEEE
~ [E==EE=E== ~ = i
L ~_ A <20 joules per pulse] —~ = 20 joulesper pulse
e T 10\ N ™~ \\‘ N0
— \ ™ ~ \\ \\ Y ™ \
Z 8 N N2 T N Y - N N q 47 NN
:g 1B e ] ~\\ \1\ \‘\\ ™N ™ N \\‘\‘ ™ 2N \\ \\ N
g ‘?‘Aif*f* 1 —~ T)<7777 \\ 1 N
S 0 \\ N !
o 7 N NS N 0.4 N
o 7 0.1 N NC < N N i
g 0.04 NG NN No ™ N
Lt —— ™ ~N N, i N N ™
e 1 / Aol TOL \\\\\ ™N ™ NG - ™N
x = H N £ ~_ |
7 I - SD603C..S15C Series
& L7 EDB03C. SI5C Serie - % r Trapezoidal Pulse | \\\
> Snusoidal Pulse—] AR N Ty=125°C, Viaw = 1760V ~
Ty=125°C, Vi = 1760V ™ | tp dv/dt = 1000V/ps; di/ dt=50A/ ps|
d dv/dt = 1000V/ pi N TN N
. i i ~TN et N1 AT s
1El 12 163 1= 1E1 = 183 164
Pulse Basewidth (us) Pulse Basewidth (ps)
Fig. 22 - Maximum Total Energy Loss Per Pulse Characteristics
1= T — = SSSSSes
~— — —~ 20‘joulesperpulse:: T g ™ 20 joulesperpulse
\ . ~ ™~
L] y 10 \‘ N~ \\\‘ N0 S
2 \\ N ‘\\ 4 ~ \\ - ‘\\ N g \\\ -
< N, N ~,
5 13 P I \‘2\\ T b U NI
o N . . N
% - e i < NS oz NS ~
e L TN AN : NN
g A 1A N Troz N[N N a SIS ]
I~ Il ~N N ™ N
E - d Jd L MNo.1 " ™ N N
s e :
- F D603C..20C Series N
g Ve s TN CUNUTS i TapomdalRiso_|_| oS
= 1080 T ~N N )= 125°C, Vrru = 171 N
,/ to ZJV7;12i ?d%@“fu; 1760V S ™ F| tp | dv/dt=1000V/ps dildt=50A/ps N
. e ] N AT ki
1E1 12 163 1E4 1E1 1E2 163 1=
Pulse Basewidth (us) Pulse Basewidth (us)
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Device code VS-| SD | 60 3 C 22 (S20| C
El - Vishay Semiconductors product
[2] - Diode
- Essential part number
El - 3=Fastrecovery
El - C = Ceramic PUK
E' - Voltage code x 100 = Vgrgy (see Voltage Ratings table)
-ty code (see Recovery Characteristics table)
- C=PUK case B-43
LINKS TO RELATED DOCUMENTS
Dimensions www.vishay.com/doc?95249
Revision: 14-Jan-14 7 Document Number: 93178

For technical questions within your region: DiodesAmericas@vishay.com, DiodesAsia@vishay.com, DiodesEurope@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000



http://www.vishay.com

Outline Dimensions
Vishay Semiconductors

B-43

DIMENSIONS in millimeters (inches)

3.5 (0.14) DIA. NOM. x
1.8 (0.07) deep MIN. both ends

42 (1.65) DIA. MAX.

25.3 (1) DIA. MAX.

0.8 (0.03) MIN.
2 places

both ends

{

[ “

) (
)

( )
C

‘ T - T ; T ‘
I |

14.4 (0.57)
15.4 (0.61)

40.5 (1.59) DIA. MAX.

Quote between upper and lower pole pieces has to be considered after
application of mounting force (see Thermal and Mechanical Specifications)

Document Number: 95249 For technical questions, contact: indmodules@vishay.com www.vishay.com
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer’s responsibility to validate that a particular
product with the properties described in the product specification is suitable for use in a particular application. Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

Material Category Policy

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as RoHS-Compliant fulfill the
definitions and restrictions defined under Directive 2011/65/EU of The European Parliament and of the Council
of June 8, 2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(EEE) - recast, unless otherwise specified as non-compliant.

Please note that some Vishay documentation may still make reference to RoHS Directive 2002/95/EC. We confirm that
all the products identified as being compliant to Directive 2002/95/EC conform to Directive 2011/65/EU.

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as Halogen-Free follow Halogen-Free
requirements as per JEDEC JS709A standards. Please note that some Vishay documentation may still make reference
to the IEC 61249-2-21 definition. We confirm that all the products identified as being compliant to IEC 61249-2-21
conform to JEDEC JS709A standards.
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