Bulletin 127131 rev. C 09/97

Intfernational
TGR Rectifier IRK.41, .56 SERIES

THYRISTOR/ DIODE and NEWADD-A-pak ™ Power Modules
THYRISTOR/ THYRISTOR

Features

B Electrically isolated: DBC base plate 45 A
B 3500V, isolating voltage 60 A
B Standard JEDEC package

B Simplified mechanical designs, rapid assembly

B Auxiliary cathode terminals for wiring convenience
B High surge capability

B Wide choice of circuit configurations

M Large creepage distances

M ULE78996 approved Q)

Description

These IRK series of NEW ADD-A-paks use power
diodes and thyristors in a variety of circuit configura-
tions. The semiconductor chips are electrically iso-
lated from the base plate, allowing common heatsinks
and compact assemblies to be built. They can be
interconnected to form single phase or three phase
bridges or AC controllers. These modules are intended
for general purpose high voltage applications such as
high voltage regulated power supplies, lighting
circuits, and temperature and motor speed control
circuits.

Major Ratings and Characteristics

Parameters| IRK.41 IRK.56 Units
IT(AV)Or IF(AV)

@85°C 45 60 A
lous) ) 100 135 A
gy @50Hz 850 1310 A
gy, @60Hz 890 1370 A
’t @50Hz| 3.61 8.50 KA%s

@60Hz|  3.30 7.82 KA%s
12Vt 36.1 85.0 KAZVs
Vigyfange 400t01600 \%
Tero -40t0125 C
T, -40t0125 C

(*) As AC switch.
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IRK.41, .56 Series
Bulletin 127131 rev. C 09/97

Infernational
TR Rectifier

ELECTRICAL SPECIFICATIONS

Voltage Ratings

VRRM s mg?(lmum VRSM s maX|.n.1um VDRM , max. repetitive IRRM
T b Voltage repetitive non-repetitive peak off-state voltage, | Ipgm
ype number Code peak reverse voltage | peak reverse voltage gate open circuit 125°C
- \ V \% mA
04 400 500 400
06 600 700 600
08 800 900 800
IRK.41/ .56 10 1000 1100 1000 15
12 1200 1300 1200
14 1400 1500 1400
16 1600 1700 1600
On-state Conduction
Parameters IRK.41 IRK.56 Units Conditions
IT< A Max. average on-state
current (Thyristors) 45 60 180° conduction, half sine wave,
IF(AV) Maximum average 45 60 TC= 85°C
forward current (Diodes)
| Max. continuous RMS
ORMS) on-state current. 100 135 "—E:j—’—" or _E.Nj—b"
As AC switch A I(RMS) < I(RMS)
gy Max. peak, one cycle 850 1310 t=10ms | No voltage
. . Sinusoidal
or non-repetitive on-state 890 1370 t=8.3ms | reapplied
half wave,
| or forward current 715 1100 t=10ms | 100% V,
FSM ° YRR | Initial T,=T,max.
750 1150 t=8.3ms| reapplied
940 1450 t=10ms TJ:25°C,
985 1520 t=8.3ms|no voltage reapplied
1%t Max. Iztforfusing 3.61 8.56 t=10ms [ No voltage
3.30 7.82 t=8.3ms | reapplied Initial T, =T, max.
2.56 6.05 kA2 t=10ms | 100% Vg,
S
2.33 5.53 t=8.3ms| reapplied
4.42 10.05 t=10ms | T,=25°C,
4.03 9.60 t=8.3ms| no voltage reapplied
12Vt Max. PVtfor fusing (1) 36.1 85.6 KA%/s  [t=0.1to 10ms, no voltage reapplied
Viaoy Max. value of threshold 0.88 0.85 v Low level (3) T,=T, max
voltage (2) 0.91 0.88 Highlevel (4)
Mt Max. value of on-state 5.90 3.53 mo Low level (3) T, =T; max
slope resistance (2) 5.74 3.41 Highlevel (4)
Viw  Max. peak on-state or Iy =TIX IT(AV) T,=25C
1.81 1.54 Vv —
Vg forward voltage IFM—anF(AV)
di/dt Max. non-repetitive rate T,=25C, from 0.67 Vprum,
of rise of turned on 150 Alus |TM =TT X IT(AV), |g =500mA,
current t <0.5 us,tp>6us
. TJ:25°C,anode supply =6V,
Iy Max. holding current 200 o o
mA resistive load, gate open circuit
I Max. latching current 400 T,;=25°C, anode supply =6V, resistive load
1) 12t for time t= 12Vt x \/tx (2) Average power = VT(TO) X IT(AV) +r.Xx (IT(RMS))2 (3) 16.7% x 1tX Ly <T<mxly,

@) 1>mxly,,
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Infernational

IRK.41, .56 Series

TSR Rectifier Bulletin 127131 rev. C 09/97
Triggering
Parameters IRK.41 IRK.56 Units Conditions
Pow Max. peak gate power 10 10
w
PG(AV) Max. average gate power 25 25
o Max. peak gate current 25 25 A
Vou Max. peak negative
gate voltage 10
V., Max.gatevolt 4.0 v D= 40%C | ode supply =6V
ax. gate voltage node su =
GT ‘gd ) 9 2.5 T,=25°C - Poy
required to trigger 17 T,=125°C resistive load
lsr  Max. gate current 270 T1,=-40°C Anode supply =6V
. ) 150 mA T,=25°C o
required to trigger resistive load
80 T;=125°C
Vgp Max. gate voltage T,=125C,
) ) 0.25 \Y, i
that will not trigger rated V., applied
IGD Max. gate current T,=125°C,
) ) 6 mA J )
that will not trigger rated Vorm applied
Blocking
Parameters IRK.41 IRK.56 Units Conditions
lerm  Max. peak reverse and
lorw  Off-state leakage current 15 mA T,=125 °C, gate open circuit
at Vrrum: Vorw
2500 (1 min) 50 Hz, circuit to base, all terminals
Vs RMS isolation voltage \%
3500 (1 sec) shorted
dv/dt Max. critical rate of rise 500 Vius T,=125 C,_Ilne_ar 10 0.67 Ve,
of off-state voltage (5) gate open circuit

(5) Available with dv/dt = 1000V/ps, to complete code add S90 i.e. IRKT41/16 S90.

Thermal and Mechanical Specifications

Parameters IRK.41 IRK.56 Units Conditions
T Junction operating
J -40to 125
temperature range oc
Tstg Storage temp. range -40to0 125
Riyc Max. internal thermal
resistance, junction 0.23 0.20 Per module, DC operation
to c_ase _ KIW
Rincs Typical thermal resistance o1 Mountingsurfaceflat,smoothandgreased.
case to heatsink ' Flatness <0.03mm;roughness< 0.02mm
T Mounting torque + 10% Amountingcompoundisrecommended
to heatsink 5 andthetorque shouldberecheckedaftera
Nm periodof3hourstoallowforthe spread of
busbar 3 the compound
wt Approximate weight 83 (3) g (0z)
Case style TO-240AA JEDEC
www.irf.com 3
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IRK.41, .56 Series
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AR Conduction (per Junction)
(The following table shows the increment of thermal resistance R, ,. when devices operate at different conduction angles than DC)

Faston tab. 2.8 x 0.8

Devi Sine half wave conduction Rect. wave conduction Unit:
evices nits
180° 120° 90° 60° 30° 180 1200 90° 60° 30°
IRK.41 0.11 0.13 0.17 0.23 0.34 0.09 0.14 0.18 0.23 0.34
°C/wW
IRK.56 0.09 0.11 0.13 0.18 0.27 0.07 0.11 0.14 0.19 0.28
Outlines Table
IRKT../.. (¥ IRKH../.. (*)
18 REF. 155+0.5 18 REF. 155+05
X S M5 x 0.8
Strews M5 x 0.8 ©71) | (061002 o000 08 crows o X ©071)  (061£002) Fastontab. 2.8 x 08
(0.11 x 0.03) (0.11 x0.03)
P g .
N & — <l = B ——3
25| as L8 3|5 |82|a2 8] 32
2l 5 I ERREHIEE I
Rl i3] "3 | PSR Yz3] 7|2
= t = = ¥ t S
Pe3:03 2|8 863103 g(8
(0.25 +0.01) :1‘ + (0.25+0.01) X :;‘
8| & s |Y
S o~ e
Q8| Sa S gl
so| »8 + 2
HH| o o ©
o E—— 2| vé| |og —— p
=g [asaN| =5 (4= Yoy s RS 52
SS9 fF rany g2l 199 {4 i oD T <
b .2 € i A € £
8 - s 3 L
= 2005 | = .
> (0.79 +0.02
20+0.5
(0.79 £0.02)
15+0.5 15+0.5
J] (0,59 +0.02) 80+0.3 (0.59 +0.02) 80+ 0.3
> (3.15 + 0.01) (3.15 +0.01)
92+0.5 92+05
(3.62 % 0.02) (3.62 +0.02)
IRKL../.. (*)
18 REF. 155+05
Screws M5x 08 ©71)  (0.61%0.02)

(0.11x 0.03)
— rﬁ
o a8 =
2c|=s L8t 2|2
I vl cofl H o
29[22 p 23| 83
o Nd 9 N 2
i
#6303 i g
(0.25 £ 0.01) s ~
© g o ’8‘
e 28
Yo
5
-
© 8. o m— = o
c o \
oo L! P
o @ o L
RS 2
20£05 |
0.79 £ 0.02
20+0.5
(0.79 +0.02)
15+0.5
(0.59 +0.02) 80+0.3
(3.15 + 0.01)
92+0.5
(3.62 + 0.02)
All dimensions in millimeters (inches)
(*) For terminals connections, see Circuit configurations Table
NOTE: To order the Optional Hardware see Bulletin 127900
www.irf.com
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IRK.41, .56 Series

TR Rectifier Bulletin 127131 rev. C 09/97
Circuit Configurations Table
IRKT IRKH IRKL
(1)N (1) (6]
@ o @
60 @ ¢ 6o @ @ o
G1 K1 K2 G2 G1 K1 K2 G2
@6 e @ ) ™ ®
Ordering Information Table
Device Code
16 IRK.57 types
With no auxiliary cathode
e © :_J_L _T
— @. 13.8 (0.53)
- Moduletype S == J

Current code * *

OEENE
.

- dv/dtcode: S90 = dv/dt 1000 V/us

- Circuitconfiguration (See Circuit Configuration table)

- Voltagecode (See Voltage Ratings table)

No letter = dv/dt 500 Vs

* %

Available with no auxiliary cathode.
To specify change: 41to 42

56 to 57
e.g. : IRKT57/16 etc.
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Fig. 1 - Current Ratings Characteristics
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Maximum Average On-state Power Loss (W)

Peak Half Sine Wave On-state Current (A)
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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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IRK.41, .56 Series

TR Rectifier Bulletin 127131 rev. C 09/97
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Fig. 12 - On-state Power Loss Characteristics Fig. 13 - On-state Power Loss Characteristics
~ 1200 T — T T T — T ~ 1400 - —
< At Any Rated Load Condition And With < Maximum Non Repetitive Surge Current
e T Rated Vrrm Applied Following Surge. = T}Versus Pulse Train Duration. Controh
g 1100 \ Initial Ty= 125°C o 1200 Of Conduction May Not Be Maintained.
3 N\ [[—@ 60 Hz0.0083 s 3 Initial Ty= 125°C
o 1000 \) CEFTTT—@ 50 Hz 0.0100 s o —=-HNo Voltage Reapplied
] 0 = g \ | | LHRated V gp\reapplied
7 AN % 1000
¢ 900 N & \/
o} \\ O <
0 0
Z 800 z "N
o S 800
= N 2 N
o NN [0} s
c 700 N c
17 N (7} S~ N
T ~ ‘T 600 SNyt
— e ™~
T 600 MRk 56.. Series SN T | IRK.56.. Series
s —Per Junction o Per Junction
D 111 @ L 11
500 o 400
1 10 100 0.01 0.1 1
Number Of Equal Amplitude Half Cycle Current Pulses (N) Pulse Train Duration (s)
Fig. 14 - Maximum Non-Repetitive Surge Current Fig. 15 - Maximum Non-Repetitive Surge Current
200
I | |
g 180° \& 2> A\~
< 180 o N\E NE \%
2 120° /INENZ W W
Z 10 0" RAONNE
$ 140 & AN N =
o 30° .
© 120 %5//\%;/}\ \\\ \ 2,
2 °
g 104 . -1 // // J\'W\ \\ \\\\\ »
=
O g 1,// / \ll \\ \‘\\\\
g 60 Conduction Angle /A,//// Ii’VW\ E\\\\\\\
W \
g 40 /Af/ 'RK.SG..Series—;‘!\ \‘\\\\ \
% /9 Per Module W \\\
20 T3)=125°C
= 0 |J | \\
0 20 40 60 80 100 120 140 20 40 60 80 100 120 140
Total RMS Output Current (A) Maximum Allowable Ambient Temperature (°C)
Fig. 16 - On-state Power Loss Characteristics
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