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International
ISR Rectifier

FAST THYRISTOR/ DIODE and
THYRISTOR/ THYRISTOR

IRK.F112.. SERIES

INT-A-pak™ Power Modules

Features 112 A

B Fast turn-off thyristor
B Fast recovery diode

B High surge capability

H Electrically isolated baseplate
H 3000 V. isolating voltage
B Industrial standard package
W UL E78996 approved R}

Description
These series of INT-A-pak modules are intended for
applicatlons 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.F112.. Units
Iraw) 112 A
eT, 90 °C
17(Rms) 250
Lom @ 50Hz 3090
@ 60Hz 3237
%t @ 50Hz 47.8 KAZs
@ 60Hz 43.6 KaZs
1% 478 KAXs
tq 10and 15 ps
(" 2 Hs
Vo’V eam upto 800 \
T, range -4010125 <
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IRK.F112.. Series International

Bulletin 127081 rev. A 09/97 ToR Rectifier
ELECTRICAL SPECIFICATIONS
Voltage Ratings
Voltage VRHMNDHM, maxirnum repetitive Vg - Maximum non- 'nnu/' Dpraa MAX.
Type number Code peak reverse voitage repetitive peak rev. voltage @T,=125°C
v v mA
IRK.F112.. Series 04 400 400 30
08 800 800

Current Carrying Capacity

i
Frequency § b Ve Ty Units
-] 180%t 180°%l 1 100ps
- ——— "

50Hz 220 220 350 550 2060 2900 A
400Hz 285 285 425 695 1230 1785 A
2500Hz 205 205 350 550 480 552 A
5000Hz 175 170 295 448 295 448 A
10000Hz 125 120 230 337 - - A
Recovery voltage Vr 50 50 50 50 50 50 v
Voltage before turn-on Vd BO%VDﬂM 80% VDRM ao%vw \'4
Rise of on-state current di/dt 50 50 - - - - Alps
Case temperature 90 60 90 60 20 60 °C
Equivalent valuses for RC circuit 47Q/0.22F 47Q10.22uF 47Q/0.22yF

On-state Conduction

Parameter IRK.F112.. | Units | Conditions
'Y(AV) Maximum average on-state current 112 A 180° conduction, half sine wave
© Case temperature 90 °C
IT(PMS) Maximum RMS current 250 A T, =90°C, as AC switch
Lo Maximum peak, onse-cycle, 3090 A =10ms | No voltage
non-repetitive surge current 3237 t=8.3ms | reapplied
2600 t=10ms | 100% Vnnu
2720 t=8.3ms | reapplied | Sinusoidal half wave,
n Maximum Pt for fusing 47.8 KA’s | t = 10ms | No voltage | Initial T, = 125°C
43.8 t=8.9ms | reappliad
33.8 t=10ms | 100% Vppy,
30.8 t=8.3ms | reapplied
P Maximum B+t for fusing 478 KAX3| t = 0 to 10ms, no voltage reapplisd
Vrrop Low level value of threshold volage 1.19 v (16.7% xnx 'TVM <l<mx 'T(AV))' T,=T,max.
Vrope High level value of thrashold voltage 1.43 > nx brpan), Ty = T max.
[ Low level value of on-state slope resistance 1.67 mW | (16.7% xx X lriayy < | < B X lyay), Ty = T, max.
N2 High level value of on-stale slope resistancs 1.12 (1> x brany)y T, = T, max.
Vi Manxi on-state voltage drop 177 v I'* =350A, T, = T,max., L= 10ms sins puise
™ Maximum holding current 600 mA | T,=25°C,L >30A
Y Typical latching current 1000 mA | T,=25°C,V, = 12V,Ra=6Q,lg= 1A
2 www.irf.com
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International IRK.F112.. Series

ToR Rectifier Bulletin 127091 rev. A 09/97
Switching
Parameter IRK.F112.. { Units | Conditions
di/dt Maximum non-repastitive rate of rise 800 A/us | Gate drive 20V, 200, tr < 1ms, VD- 80% VDM
T 5= 125°C
Q" Maximum recovery time 2 Us 'm = 350A, didt = -25A/us, Vn =50V, T - 25°C
tq Maximum tum-off time N L Iy =350A, T = 126°C, di/dt = -25A/ps,
10 15 BS | V=50V, du/dt = 400Vius linear to 80% V..,
Blocking
Parameter JIRK.F112.. | Units | Conditions
dv/dt  Maximum critical rate of rise of off-state 1000 Vius | T =125°C,, exponential to 67% V__,
voltage
sz RMS isolation voltage 3000 v 50 Hz, circuit to base, TJ =25°C,t=1s
lnmw  Maximum peak reverse and off-state 30 mA | T, =125°C, rated V5 /Vpo,, applied
le leakage current

Triggering
Parameter IRK.F112.. | Units [ Conditions
Panm Maximum peak gate power 60 W | f=50Hz, d% =50
PE!AV) Maximum peak average gate power 10 W | T,=125°C, f = 50Hz, d% = §0
lom Maximum peak positive gate current 10 A T,=125°C, < Sms
- Vg Maximum peak negative gate voltage 5 v
bar Max. DC gate current required to trigger 200 mA | T,=25°C, vV, 12V,Ra=6
Var DC gate voltage required to trigger 3 \4
leo DC gate current not to trigger 20 mA | T, =125°C, rated V., applied
Vo DC gate voltage not to trigger 0.25 v

Thermal and Mechanical Specifications

Parameter IRK.F112.. | Units | Conditions
T, Max. junction operating temperature range -40t0 125 °C
Tsg  Max. storage temperature range -4010 150
Ryyc Max. thermal resistance, junctionto 0.17 K/W | Perjunction, DC operation
case
Ry cns Max.thermal resistance, caseto 0.035 KM | Mounting surface flat and greasad
heatsink Per modute
T Mountingtorque + 10% |APtoheatsink | 4-6(35-53) Nm thgﬂgl:geﬁmléﬂ:":Legebmﬁgsﬂéummaéomgx
busbarlo AP _| 4-6(35-5) | (i) | 1 1he spread of he compound. se ofcable ugsls
wt Approximate welght 500 (17.8) g (02) L}’S}Q‘a'{:,‘:,‘,’,ﬁ:’h“;'c“g,;,‘g',‘,}:"‘"g- Threads must ba
www.irf.com 3
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IRK.F112.. Series Infernational
Bulletin 127091 rev. A 09/97 TSR Rectifier

AR, . Conduction

(The following table shows the i nt of t ) resk Mwhendevbesoperateatdiffererﬂmndudionanglesmanm)
Conduction angle | Sinusoidal conduction |Rectangular conduction | Units | Conditions
180° 0.015 0.012 KW T_| = 125°C
120° 0.018 0.020
90° 0.024 0.027
60° 0.036 0.037
30° 0.060 0.060

Ordering Information Table

Device Code
- Moduletype
- Circuitconfiguration
- FastSCR
- Currentrating: lray) X 10 rounded
- 1= optionwith spacers and longer terminal screws
2= option with standard terminal screws
B - Voltage code: Code x 100 = Ve (See Voltage Ratings Table)
- dv/dt code: H < 400V/us
B - tq code: N<10us
L< 15us
B} - None= Standarddevices
N = Aluminumnitrade substrate

NOTE: To order the Optional Hardware see Bulletin 127900

4 www.irf.com
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IRK.F112.. Series

TGR Rectifier Bulletin 127091 rev. A 09/97
Outline Table
(SEE TABLE) A A
- All dimensions in millimeters (inches)
==
1T E - Dimensions are nominal
ol Full engineering drawings are available
el on request
wlolu]l @ % - ULidentfication number for gate and
— cathode wire: UL 1385
- UL identiflcation number for package:
94(3.70) UL 94V0
7 80(3.15
(0'2—7" ( ) 3 Serews MB x ¢t
. /
3
3
-~ 2 HOLES & 6.5
For all types A B C D £
IRK...1 25(0.98) — — 41(1.61) | 47(1.85)
IRK..2 | 23(0.97) | 30(1.18) | 36(1.42) - —
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Fig. 1 - Current Ratings Characteristics

Average On-state Cumrent (A)

Fig. 2 - Current Ratings Characteristics
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Pezk HaF Sne Wave On-state Curent (A)

Maximum Average On-state Power Loss (W)
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Fig. 3 - On-state Power Loss Characteristics
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Fig. 5- Maximum Non-Repetitive Surge Current
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Fig. 4 - On-state Powar Loss Characteristics
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Fig. 6 - Maximum Non-Repetitive Surge Current
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Peak On-state Cusrent (A)

Peak On-state Curent (A)
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Bulletin 127091 rev. A 09/97 TaR Rectifier
1E4 - T —TTTT ' rOar o oo o
C RKF112.. Scrics Shubber cireuitTl [ IRK.F112.. Sciics H—snubber dcircuitddl
N Wapczoidal Pulsc R 5 = 47 ohms T [~ Trapezaidal Puke ::::R s = 47 ohms ol
N ! T = 60°C. di/dt 508/ Cs=02pF T [ t T ¢=60°C.dvdt 100A/us [][]"Cs =0.22puF  TT]
Vp=80%V prv | |] V = B0% V prM
~]
\ [~ ! I
- 1 -
\"\ nl TR 50 He LT T ™ .’:Io Hz
N - nAYEY ’_= at 150,
1E3 ﬁ-T H S 001 g
S — 1000SEHSS,
2500. D,
bl 5000 N N 3
NN N - ~J A
5000
1E2
1 1E2 1E3 1€ 8E1 €2 1E3 1E4
Pulse Basewidth (ps) Pukse Basewidth (ps)
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