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MECHANICAL DESCRIPTION

The ADD-A-PAK Generation VII, new generation of
ADD-A-PAK module, combines the excellent thermal
performances obtained by the usage of exposed direct
bonded copper substrate, with advanced compact simple
package solution and simplified internal structure with
minimized number of interfaces.

FEATURES

• High voltage

• Industrial standard package

• UL pending 

• 3500 VRMS isolating voltage

• Low thermal resistance

• Totally lead (Pb)-free

• Designed and qualified for industrial level

BENEFITS

• Excellent thermal performances obtained by the usage of
exposed direct bonded copper substrate

• Up to 1600 V

• High surge capability

• Easy mounting on heatsink

ELECTRICAL DESCRIPTION
These modules are intended for general purpose high
voltage applications such as high voltage regulated power
supplies, lighting circuits, temperature and motor speed
control circuits, UPS and battery charger.

PRODUCT SUMMARY
IT(AV) or IF(AV) 95 A

ADD-A-PAK

MAJOR RATINGS AND CHARACTERISTICS
SYMBOL CHARACTERISTICS VALUES UNITS

IT(AV) or IF(AV) 85 °C 95

A
IO(RMS) As AC switch 210

ITSM,

IFSM

50 Hz 2000

60 Hz 2094

I2t
50 Hz 20

kA2s
60 Hz 18.26

I2√t 200 kA2√s

VRRM Range 400 to 1600 V

TStg
- 40 to 125 °C

TJ
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ELECTRICAL SPECIFICATIONS

Notes
(1) I2t for time tx = I2√t x √tx
(2) Average power = VT(TO) x IT(AV) + rt x (IT(RMS))2

(3) 16.7 % x π x IAV < I < π x IAV
(4) I > π x IAV

VOLTAGE RATINGS

TYPE NUMBER
VOLTAGE 

CODE

VRRM, MAXIMUM 
REPETITIVE PEAK

REVERSE VOLTAGE 
V

VRSM, MAXIMUM 
NON-REPETITIVE PEAK 

REVERSE VOLTAGE 
V

VDRM, MAXIMUM REPETITIVE 
PEAK OFF-STATE VOLTAGE, 

GATE OPEN CIRCUIT 
V

IRRM,
IDRM

AT 125 °C
mA

VSK.91

04 400 500 400

15

06 600 700 600

08 800 900 800

10 1000 1100 1000

12 1200 1300 1200

14 1400 1500 1400

16 1600 1700 1600

ON-STATE CONDUCTION
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS

Maximum average on-state current (thyristors) IT(AV) 180° conduction, half sine wave,
TC = 85 °C

95

A

Maximum average forward current (diodes) IF(AV)

Maximum continuous RMS on-state current,
as AC switch

IO(RMS) 210

Maximum peak, one-cycle non-repetitive 
on-state or forward current

ITSM

or
IFSM

t = 10 ms No voltage
reapplied Sinusoidal

half wave,
initial TJ = TJ maximum

2000

t = 8.3 ms 2094

t = 10 ms 100 % VRRM

reapplied

1682

t = 8.3 ms 1760

Maximum I2t for fusing I2t

t = 10 ms No voltage
reapplied

Initial TJ = TJ maximum

20

kA2s
t = 8.3 ms 18.26

t = 10 ms 100 % VRRM

reapplied

14.14

t = 8.3 ms 12.91

Maximum I2√t for fusing I2√t (1) t = 0.1 ms to 10 ms, no voltage reapplied 
TJ = TJ maximum

200 kA2√s

Maximum value or threshold voltage VT(TO) (2)
Low level (3)

TJ = TJ maximum
0.97

V
High level (4) 1.1

Maximum value of on-state 
slope resistance

rt (2)
Low level (3)

TJ = TJ maximum
2.76

mΩ
High level (4) 2.38

Maximum peak on-state or forward voltage
VTM ITM = π x IT(AV)

TJ = 25 °C 1.73 V
VFM IFM = π x IF(AV)

Maximum non-repetitive rate of rise of
turned on current

dI/dt
TJ = 25 °C, from 0.67 VDRM,
ITM = π x IT(AV), Ig = 500 mA, tr < 0.5 µs, tp > 6 µs

150 A/µs

Maximum holding current IH
TJ = 25 °C, anode supply = 6 V,
resistive load, gate open circuit

250
mA

Maximum latching current IL TJ = 25 °C, anode supply = 6 V, resistive load 400

or
I(RMS) I(RMS)
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Note
• Table shows the increment of thermal resistance RthJC when devices operate at different conduction angles than DC

TRIGGERING
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS

Maximum peak gate power PGM 12
W

Maximum average gate power PG(AV) 3.0

Maximum peak gate current IGM 3.0 A

Maximum peak negative gate voltage - VGM 10

V
Maximum gate voltage required to trigger VGT

TJ = - 40 °C
Anode supply = 6 V
resistive load

4.0

TJ = 25 °C 2.5

TJ = 125 °C 1.7

Maximum gate current required to trigger IGT

TJ = - 40 °C
Anode supply = 6 V
resistive load

270

mATJ = 25 °C 150

TJ = 125 °C 80

Maximum gate voltage that will not trigger VGD TJ = 125 °C, rated VDRM applied 0.25 V

Maximum gate current that will not trigger IGD TJ = 125 °C, rated VDRM applied 6 mA

BLOCKING
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS

Maximum peak reverse and off-state 
leakage current at VRRM, VDRM

IRRM,

IDRM
TJ = 125 °C, gate open circuit 15 mA

RMS insulation voltage VINS 50 Hz, 1 s 3500 V

Maximum critical rate of rise of off-state voltage dV/dt TJ = 125 °C, linear to 0.67 VDRM 1000 V/µs

THERMAL AND MECHANICAL SPECIFICATIONS
PARAMETER SYMBOL TEST CONDITIONS VALUES UNITS

Junction operating and storage
temperature range

TJ, TStg - 40 to 125 °C

Maximum internal thermal resistance,
junction to case per leg

RthJC DC operation 0.22

°C/W
Typical thermal resistance,
case to heatsink per module

RthCS Mounting surface flat, smooth and greased 0.1

Mounting torque ± 10 %
to heatsink A mounting compound is recommended and the 

torque should be rechecked after a period of
3 hours to allow for the spread of the compound.

4
Nm

busbar 3

Approximate weight
75 g

2.7 oz.

Case style JEDEC TO-240AA compatible

ΔR CONDUCTION PER JUNCTION

DEVICES
SINE HALF WAVE CONDUCTION RECTANGULAR WAVE CONDUCTION 

UNITS
180° 120° 90° 60° 30° 180° 120° 90° 60° 30°

VSK.91.. 0.04 0.048 0.063 0.085 0.125 0.033 0.052 0.067 0.088 0.127 °C/W
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Fig. 1 - Current Ratings Characteristics

Fig. 2 - Current Ratings Characteristics

Fig. 3 - On-State Power Loss Characteristics

Fig. 4 - On-State Power Loss Characteristics

Fig. 5 - Maximum Non-Repetitive Surge Current

Fig. 6 - Maximum Non-Repetitive Surge Current
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Fig. 7 - On-State Power Loss Characteristics

Fig. 8 - On-State Power Loss Characteristics

Fig. 9 - On-State Power Loss Characteristics
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Fig. 10 - On-State Voltage Drop Characteristics

Fig. 11 - Thermal Impedance ZthJC Characteristics

Fig. 12 - Gate Characteristics

Instantaneous on-state voltage (V)

In
st

an
ta

ne
ou

s 
on

-s
ta

te
 c

ur
re

nt
 (A

)

0.5 1.0 1.5 2.0 2.5 3.0 3.5
1

10

100

1000

Tj = 25°C

Tj = 125°C

Per leg

Square wave pulse duration (s)

Tr
an

si
en

t t
he

rm
al

 im
pe

da
nc

e 
Z th

JC
 (

°C
/W

)

0.001 0.01 0.1 1 10
0.001

0.01

0.1

1

Steady state value
RthJC = 0.22 °C/W

(DC operation)

Per leg

0.1

1

10

100

0.001 0.01 0.1 1 10 100 1000

(b)
(a)

Rectangular gate pulse

(4) (3) (2) (1)

TJ = -40 °C

TJ = 25 °C

TJ = 125 °C

a )Recommended load line for

b)Recommended load line for

VGD
IGD

Frequency Limited by PG(AV)

(1) PGM = 200 W, tp = 300 µs
(2) PGM = 60 W, tp = 1 ms
(3) PGM = 30 W, tp = 2 ms
(4) PGM = 12 W, tp = 5 ms

<= 30% rated di/dt: 15 V, 40 ohms
tr = 1 µs, tp >= 6 µs

rated di/dt: 20 V, 20 ohms
tr = 0.5 µs, tp >= 6 µs 

IRK.71../ .91.. Series

In
st

an
ta

ne
ou

s 
ga

te
 v

ol
ta

ge
 (V

)

Instantaneous gate current (A)

VSK.



 

Document Number: 94632 For technical questions, contact: ind-modules@vishay.com www.vishay.com
Revision: 08-Dec-08 7

VSK.91.. Series
ADD-A-PAK Generation VII Power Modules
Thyristor/Diode and Thyristor/Thyristor, 95 A

Vishay High Power Products

 

ORDERING INFORMATION TABLE

Note
• To order the optional hardware go to www.vishay.com/doc?95172

CIRCUIT CONFIGURATION

1 - Module type

2 - Circuit configuration (see end of datasheet)

3 - Current code (95 A)

4 - Voltage code (see Voltage Ratings table)

Device code

1 32 4

VSK T 91 / 16

+

-

K1
(5)

K2
(7)

G2
(6)

G1
(4)

~
(1)

(2)

(3)

+

-

K2
(7)

G2
(6)

~
(1)

(2)

(3)

+

-

K1
(5)

G1
(4)

~
(1)

(2)

(3)

+

+

K1
(5)

G1
(4)

-
(1)

(2)

(3)

VSKT

1

2

3

4 5 7 6

VSKL

1

2

3

7 6

VSKH

1

2

3

4 5

VSKN

1

2

3

4 5

LINKS TO RELATED DOCUMENTS

Dimensions http://www.vishay.com/doc?95368
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All product specifications and data are subject to change without notice. 

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 herein
or in any other disclosure relating to any product. 

Vishay disclaims any and all liability arising out of the use or application of any product described herein or of any
information provided herein to the maximum extent permitted by law. The product specifications do not expand or
otherwise modify Vishay’s terms and conditions of purchase, including but not limited to the warranty expressed
therein, which apply to these products. 

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. 

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications unless
otherwise expressly indicated. Customers using or selling Vishay products not expressly indicated for use in such
applications do so entirely at their own risk and agree to fully indemnify Vishay for any damages arising or resulting
from such use or sale. Please contact authorized Vishay personnel to obtain written terms and conditions regarding
products designed for such applications. 

Product names and markings noted herein may be trademarks of their respective owners.



 

 
 

Компания «ЭлектроПласт» предлагает заключение долгосрочных отношений при 
поставках импортных электронных компонентов на взаимовыгодных условиях! 

 
Наши преимущества: 

 Оперативные поставки широкого спектра электронных компонентов отечественного и 
импортного производства напрямую от производителей и с крупнейших мировых 
складов; 

  Поставка более 17-ти миллионов наименований электронных компонентов; 

 Поставка сложных, дефицитных, либо снятых с производства позиций; 

 Оперативные сроки поставки под заказ (от 5 рабочих дней); 

 Экспресс доставка в любую точку России; 

 Техническая поддержка проекта, помощь в подборе аналогов, поставка прототипов; 

 Система менеджмента качества сертифицирована по Международному стандарту ISO 
9001; 

 Лицензия ФСБ на осуществление работ с использованием сведений, составляющих 
государственную тайну; 

 Поставка специализированных компонентов (Xilinx, Altera, Analog Devices, Intersil, 
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq, 
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics и др.); 
 

Помимо этого, одним из направлений компании «ЭлектроПласт» является направление 
«Источники питания». Мы предлагаем Вам помощь Конструкторского отдела: 

 Подбор оптимального решения, техническое обоснование при выборе компонента; 

 Подбор аналогов; 

 Консультации по применению компонента; 

 Поставка образцов и прототипов; 

 Техническая поддержка проекта; 

 Защита от снятия компонента с производства. 
 
 
 

 
 

Как с нами связаться 

Телефон: 8 (812) 309 58 32 (многоканальный)  
Факс: 8 (812) 320-02-42  
Электронная почта: org@eplast1.ru  

Адрес: 198099, г. Санкт-Петербург, ул. Калинина, 

дом 2, корпус 4, литера А.  
 

mailto:org@eplast1.ru

