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International
ISR Rectifier IRK.F132.. SERIES

FAST THYRISTOR/DIODE and INT-A-pak™ Power Modules
THYRISTOR/THYRISTOR
Features 130 A

BB Fast turn-off thyristor
W Fast recovery diode

H High surge capabllity

M Electrically isolated baseplate
W 3000 V., Isolating voltage
B Industrial standard package
B UL E78996 approved R}

Description
These series of INT-A-pak modules are intended for
applications such as self-commutated inverters, DC
choppers, electronic welders, induction heating and
others where fast switching characteristics are required.

Major Ratings and Characteristics

Parameters IRK.F132.. Units
broav 130 A
T, 90 °C
I1(RM8) 293 A
Lo @ 50Hz 3210
@ 60Hz 3360 A
1% @ 50Hz 51.5 KAZs
@ 80Hz 47.0 KAZs
1%t 515 KANs
t a 15 ps
r 2 us
Vo erm upto 800 v
T, range -40t0125 <
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ELECTRICAL SPECIFICATIONS
Voltage Ratings
Voltage | Vou/Voasw Maximum repetitive Vgasu» Maximum non- Iarnd prm MAX.
Type number Code peak reverse voltage repetitive peak rev. voitage @71,=125°C
v v mA
04 400 400
IRK.F132,, Py 200 500 30
Current Carrying Capacity
Frequency f b L Units
— 180°%} 100ps
50H2z 250 420 408 640 2465 3460 A
400Hz 320 530 485 800 1470 2150 A
2500Hz 240 390 400 650 540 a3o A
5000Hz 210 340 340 530 340 530 A
10000Hz 160 275 300 415 - - A
Recovery voltage Vr 50 50 50 S0 50 50 v
Voltage before turn-on Vd 80%Vpam 80%Voam 80% VoM v
Rise of on-state current di/dt 50 50 - - - - Alys
Case tempearature 90 60 90 60 90 60 °C
Equivalent values for RC circuit 47Q/0.22F 47Q/022pF 470/ 0.22pF
On-state Conduction
Parameter IRK.F132.. | Units| Conditions
lrayy Maximum average on-state current 130 A | 180° conduction, half sine wave
@ Case temperature 90 °C
lriemg Maximum RMS current 293 A | T =90°C, as AC switch
'm Maximum peak, one-cycls, 3210 A t=10ms | No voitage
non-repetitive surge current 3360 t=8.3ms | reapplied
2700 t=10ms | 100% Vnm
2825 t=08.9ms | reapplied | Sinusocidal half wave,
5] Maximum 4 for fusing 515 KA?s | t = 10ms | No voltage |initial T, = 125°C
47.0 t=8.3ms | reapplied
36.5 1=10ms | 100% Vg,
33.3 t=8.3ms | reapplled
Pt Maximum Pt for fusing 515 KA®Ys | t = 0 to 10ms, no voltage reapplied
Vrroy Low level value of threshoid voliage 1.16 C v (18.7% X X Ipppyy <1 <A X b)), T, = T, max.
Vo High level value of threshold voltage 125 (1> xx bjay), T, = T, max.
[ Low level valus of on-state siopa resistance 0.92 mW | (16.7% x x X brjay) <1 < 2 x Iyayy), Ty = Tymax.
12 High level value of on-stata slope resistance 0.77 > nxbray), T, =T, max.
Vg  Maximum on-state voitage drop 1.71 v I‘* =B00A, T, =T max, tp = 10ms sine pulse
L Maximum hoiding current 600 mA | T,=25°C, L >30A
L Typical latching current 1000 mA | T =25'C,V,=12V,Ra=60,1g= 1A
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Switching
Parameter IRK.F132.. | Units | Conditions
di/dt Maximum non-repaetitive rate of rise 800 Alus | Qate drive 20V, 200, tr < ims, Vn= 80% Vnm
T,=25C
t” Maximum recovery time 2 us I'm= 350A, difdt = -25A/s, Vn =50V, TJ =25°C
tq Maximum turn-off time L |m= 350A, T‘j = 125°C, di/dt = -25Afus,
15 Hs | V=50V, dv/dt = 400V/ps linear to 80% V
Blocking
Parameter IRK.F132.. | Units| Conditions
dv/dt  Maximum critical rate of rise of off-state 1000 Vips T_, = 125°C., exponential to = 67% Vorm
voltage
Vins RMS isclation voltage 3000 \' 50 Hz, circult to base, T, =25°C,t=1s
laam Maximum peak reverse and off-siate 30 mA | T, = 125°C, rated Vpg/Vapy, applied
R leakage current
Triggering
Parameter IRK.F132.. | Units | Conditions
Pam Maximum peak gate power 60 W | t=50Hz, d% =50
PG(AV) Maximum peak average gate power 10 W | T,=125°C, f = 50Kz, d% = 50
[ Maximum peak positive gate current 10 A | T,=125°C,t;< 5ms
- Vg Maximum peak negative gate voltage 5
lar Max. DC gate current required to trigger 200 mA | T,=25°C, V_ 12V,Ra=6
Var DC gate voltage required to trigger 3 v
lso DC gate current not to trigger 20 mA | T,=125°C, rated V., applied
Veo DC gate voltage not to trigger 0.25 v
Thermal and Mechanical Specifications
Parameter IRK.F132.. | Units | Conditions
T, Max. junction operating temperature range -4010 125 °C
_T_"E Max, storage temperature range -40to0 150
Riue Max. thermal resistance, junction to 0.17 KW | Per junction, DG operation
case
Rinc.ne Max.thermal resistance, caseto 0.035 K/W | Mounting surface flat and greased
heatsink Per module
T Mountingtorque £10% I1APtoheatsink | 4-6(35-53) | Nm Qh o b; g oo aJn‘:ra oo o';':m':'hr:t;‘:ﬁ::
busbartolAP | 4-8(35-53) | (btin) | e SN T N weare shouid b veed and
wt Approximate weight 500 (17.8) g (02) iubm;m;vi:’hu;::;gm;g;nd Ing. Threads must be
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AR, Conduction
(The foliowing table shows the increment of thermal resistance R, . when devices oparate at different conduction angles than DC)
Conduction angle | Sinusoidat conduction | Rectangular conduction | Units | Conditions
180° 0.016 0.011 KW T,=125°C
120° 0.019 0.020
90° 0.024 0.026
60° 0.035 0.037
30° 0.060 0.060

Ordering Information Table

oERpRR

EERR

Device Code

Module type

Circuit configuration

FastSCR

Cument rating: lx¢ay) X 10 rounded

1= option with spacers and longer terminal scraws

2= option with standard terminal screws

Voltage code: Code x 100 = Vgam (See Voltage Ratings Table)
dv/dt code: H < 400V/us

tq code: L< 15us

None = Standard davices
N = Aluminum nitrade substrate

NOTE: To order the Optional Hardware see Bulletin 127900
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Outline Table
(SEE TABLE) A A - Ali dimensions in millimeters (Inches)
R E - Dimansions are nominal
J —~ - Full engineering drawings are available
%_ on request
wiol ol m| % - UL Identification number for gate and
. cathode wire: UL 1385
- UL identification number for package:
94(3.70) UL 94vo
o 80(2.15) 35S MB x 1
Crews x
{0,27) L
3

L~ JAl
h A

- | 2 HOLES 2 6.5

For all types A B C D E
1AK..A 25(0.98) — — 41(1.61) | 47(1.85)
IRK..2 | 23(0.91) | 30(1.18) | 36 (1.42) — —_—
IRKLF.. IRKUF.. IRKVF
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Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics
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Fig. 3 - On-state Power Loss Characteristics
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Fig. 4 - On-state Power Loss Characteristics
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Fig. 9 - Reverse Recovery Charge Characteristics
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Fig. 10 - Revarse Recovery Current Characteristics

IRK.F132.. Scrics Snubber circuit ]
Sinusoidal Pulsc Rs = 47 ohms 7
< Tc=90"C cs =022 1] N~
= — Vo= 8% Y prm} | W MNaliso Hz
i
g I N | LA N{1s0
= H N~ 50 Hz 1 WNIOTTH N
3 A A N
A - —J1000'N
$ 1e3 Zan = } T N ZZa ool N
% 1000, S - S
< A ~ -
e] -.\ZDUU
3 o : i
d '
& — IRK F132.. Sorics iRl 111
s = 47 chms
— Sinusoidal Pulsc Cs =022 F +HH
2
- i Lt L]
1E1 1E2 1E3 1EE 181 1Ee2 1E3 1E4
Pube Basewidth {us) Pulse Basewidth (us)
Fig. 11 - Frequency Characteristics
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Fig. 12 - Frequency Characteristics
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Peak On-state Current (A)
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