International

SERIES

1oR|Rectifier IRK.26, .41, .56, .71, .91

THYRISTOR/ DIODE and
THYRISTOR/ THYRISTOR

Features

B Electrically isolated base plate

B 3500 Vi, isolating voltage

R Standard JEDEC package

B Simplified mechanical designs, rapid assembly

B Auxiliary cathode terminals for wiring convenience
M High surge capability

B Wide choice of circuit configurations

B Large creepage distances

B UL E 78996 approved

Description

These IRK series of ADD-A-paks use power di-
odes and thyristors in a variety of circuit configu-
rations. The semiconductor chips are electrically
isolated from the metal base, 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 regu-
lated power supplies, lighting circuits, and tem-
perature and motor speed control circuits.

Major Ratings and Characteristics

ADD-A-pak™ Power Modules

25A - 40A
55A - 70A
90A

Parameters IRK.26 | IRK.41 | IRK.56 [IRK.71|IRK.91| Units
IT(AV) or IF(AV) 25 40 55 70 %0 A
@ 85°C
IO(BMSL(*) 55.5 89 122 | 155 | 200 A
gy @50Hz | 595 | 850 | 1310 | 1665 | 1785 A
lkgy @60Hz | 625 | 890 | 1370 | 1740 1870 A

Pt @50Hz | 1.77 | 361 | 8.50 |13.86|15.91| KA%
@ 60Hz | 1.62 | 3.30 | 7.82 |12.56 | 14.52 | KA%s

2 17.7 | 36.1 | 85.6 |138.6(159.1 | KAZ/s
VRam range 400 to 1200 v
Tstg -40 to 125 °C
T, -40 to 125 ¢

(*) As AC switch.
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IRK.26, .41, 56, .71, 91 Series

ELECTRICAL SPECIFICATIONS
Voltage Ratings

Viarn » Mmaximum Vogws maximum | Vo, max. repetitive | 1.,
Type number Voltage code repetitive non-repetitive peak off-state voltage,| 1.,
Code peak reverse voltage | peak reverse voltage gate open circuit  [125°C
- \' \'4 \' mA
04 400 500 400 15
IRK.26-f 41-/ 56-/ 71-/ 91- 06 600 700 600 15
08 800 900 800 15
10 1000 1100 1000 15
12 1200 1300 1200 15
On-state Conduction
Parameters IRK.26 | IRK.41 | IRK.56 | IRK.71 | IRK.91 | Units| Conditions
IT( Av) Max. average on-state
current (Thyristors) 25 40 55 70 90 A | 180° conduction, half sine wave,
IF( AV) Maximum average 25 40 55 70 90 A |T -85C
forward current (Diodes)
o emren | 555 | 80 | 122 | 155 | 200 | A “—m—,*‘“ or ﬂ?“
As AC switch ) (Rush
gy Max. peak, onecycle 595 850 1310 | 1665 | 1785 A [t=10ms | Novoltage
or non-repetitive on-state 625 890 1370 | 1740 | 1870 A [1=8.3ms|reapplied Sinusoidalhalfwave,
legy orforward current 500 715 1100 | 1400 | 1500 A [t=10ms | 100%Vp, | Initial T, =T max.
525 750 1150 | 1470 | 1570 A |[t=8.3ms | reapplied
660 940 | 1450 | 1850 2000 | A |t=10ms |T =25°C,
690 985 1520 | 1940 | 2100 A |t=B.3ms| no voltage reapplied
12t Max. I%tfor fusing 1.77 | 3.61 8.50 [13.86 [ 15.91 | KA’ [t=10ms | Novoltage
162 | 3.30 | 7.82 [12.56 | 14.52 | KA%s [t=8.3ms|reapplied | Initial T ,=T,max.
125 | 256 | 6.05 | 9.80 |11.25 [ KA’ |[t=~10ms [ 100% V.,
115 | 2.33 5.53 | 8.96 |10.27 | KA?s [t=B.3ms | reapplied
218 | 442 | 105 | 171 | 200 [KA’s |[t=10ms |T =25°C,
1.98 | 4.03 9.60 | 15.6 | 18.3 | KA% |t=8.3ms|novoltage reapplied
1%/t Max. 1%/tforfusing (1) 17.7 | 361 85.6 |138.6 | 159.1 |KA%/s|t=0.110 10ms, no voltage reapplied
VT(TO) Max. value ofthreshold | 0.91 | 0.90 | 0.81 | 0.76 | 0.78 V | Lowlevel (3) T, =T, max
voltage (2) 1.22 | 1.22 0.85 | 0.91 1.03 V [Highlevel (4
A Max. value of on-state 124 | 658 | 335 | 298 | 2.78 | mQ |Lowlevel(3) T,=T, max
slope resistance (2) 9.1 446 | 3.16 | 240 | 2.05 | mQ [Highlevel (4)
ﬁ!‘ Max. peak on-state or 190 | 1.75 140 | 1.65 | 1.55 Vo= nx IT(AV’ T,=25C
Viw  forward voltage 190 | 1.75 140 | 1.55 | 1.55 Vo [y =nx IF( AV) 180°conduction
di/dt Max. non-repetitive rate T,=25°C,from 0.67 Vorw
of rise of turned on 150 150 150 150 150 | Alps ITM'" X I‘r( Ay Ig =500mA,
current tr<0.5ps,tp>6ps
. T,=25°C, anode supply =6V,
Iy Max. holding current 200 200 200 200 200 | mA o o
resistive load, gate open circuit
IL Max. latching current 400 400 400 400 400 mA [T i 25°C, anode supply =6V,
(1) Ptfor time t = 17/t x V1. (2) Average power = V. 1 X Iy o\, + 1, (IT(HMS))2

(3) 16.7% xmx I, <[ <nxl,,

(4) nXIAV<|<20an|AV

D198



IRK.26, .41, 56, .71, 91 Series

Triggering
Parameters IRK.26 |IRK.41{IRK.56 |IRK.71 | IRK.91| Units| Conditions
Pgu Max. peak gate power 10 10 10 12 12 w
Pe(m Max. average gate power| 2.5 2.5 2.5 3.0 3.0 w
lgy Max. peakgate current 25 25 2.5 3.0 3.0 A
-V Max. peak negative
aM postneg 10 10 10 10 10 | v
gate voltage
Var Max. gatevoltage 40 4.0 4.0 4.0 40 vV |T,=-40C
required to trigger 25 25 2.5 25 25 vV |T,=25°C Anode supply = 6V
1.5 1.5 1.5 1.5 1.5 V [T,=125°C | resistiveload
loy Max.gatecurrent 250 250 250 270 270 | mA |T,=-40°C
required to trigger 100 100 100 120 120 | mA | T =25°C Anode supply =6V
50 50 50 60 60 mA | T =125°C resistive load
\" Max. gate voltage T,=125°C,
eo . ) 025 | 025 | 025 [ 025 | 025 | V !
that will not trigger rated VDRM applied
'eo Max. gate current T J-125°C,
j . 6.0 6.0 6.0 6.0 6.0 | mA I
that will not trigger rated V., applied
Blocking
laam Max. peak reverse and
lorm  Off-state leakage current| 45 | g 15 | 15 | 15 |mA |T =125°C, gate open circuit
at Veam VorM
50 Hz, circuit to base, all terminal
\" RMS isolation voltage 3500 | 3500 | 3500 | 3500 3500 | V
INS shorted, t = 1s
dv/dt Max. critical rate of rise 500 500 500 500 500 |Vjus T, - 125°C,.Iine.ar 10 0.67 Vo
of off-state voltage (5) gate open circuit
Thermal and Mechanical Specifications
Parameters IRK.26 ||IRK.41}IRK.56 [IRK.71 [ IRK.91| Units| Conditions
T Junction operatin:
J poraing -4010125 °C
temperature range
Tm Storage temper. range -40t0 125 °C
Ry c Max.internal thermal
resistance, junction 0.400 | 0.300 | 0.250 | 0.195 | 0.145 | K/W [Permodule, D.C. operation
tocase
R Max. thermal resistance Mounting surface flat, smooth and
hes 0.1 KIwW
case to heatsink greased (per module)
T Mounting torque +10% Amounting compound isrecommendadandthe
. 5 Nm
ADD-A-pakto heatsink torque should be rechecked after a period of
Busbarto ADD-A-pak 3 Nm |3hoursto allow forthe spread of the compound
wt Approximate weight 140 g
5 0z
Case style TO-240AA JEDEC

(5) Available with dv/dt = 1000V/us, to complete code add S90 i.e. IRKT91-12 S90.
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IRK.26, .41, 56, .71, 91 Series

AR Conduction (per Junction)
(The following table shows the increment of thermal resistance R, ,. when devices operate at different conduction angles

than DC)
Devices Sine half wave conduction Rect. wave conduction Units
180° 120° 90° 60° 30 180° 120° 90° 60° 30°
IRK.91 0.03 0.06 0.08 0.14 0.24 0.02 0.06 0.08 0.13 0.20 |[K/W
IRK.71 0.05 0.09 0.12 0.18 0.27 0.035 0.06 0.09 0.13 020 |K/W
IRK.56 0.07 0.13 0.17 0.26 0.41 0.05 0.10 0.14 0.21 031 |K/W
IRK.41 0.06 0.10 0.16 0.26 0.45 0.04 0.08 0.14 0.23 039 |K/W
IRK.26 0.11 0.17 0.22 0.33 0.52 0.08 0.11 0.16 0.22 0.36 |K/W
Outlines Table
IRKT..-.. (*) IRKH..-.. (*}
[ 92(3.62) ' ‘ 92(3.62) )
6023 4 ' rmin_7_7 20.L3.242 Min.7.7 J; : 6 (0.232..: ‘ Min7.7 80 2.14) Min77 | :
= | | (6.30) ! ] {0.30) . l_l . ! 030y ! !' {0.30) L
~ > i E 2 old™
cEp@|eelEE|  (ekelele @,%
2 | 2 | 20 | 17 ] <1 21 1 20 1 29 I 471 T
2 hores 5 6.2 (0.24)(0.52) (0.78)  (0.78)  (0.67) 2 notes G5 6.2 (0.24)@'82) (0.78)  (0.78)  (0.67)
) 69(2.72) 69(2.72) ,
: Hole @ 1.2(0.04) : : Hole @ 1.2(0.04) :
M5 x 0.8 6 . x Q.
’ : . ? g ~ _"| 2.8(0.11) : NME’ 08+ 69 ~ __‘ 2.8(0.11)
3 i ] . E = — ; Ny .
& “’T T = & QI I ] &
B 8
0.8 4 55 | * +04(0.015) 0.8 4 T 0s©oT®)
(0.03) | (0.18) | (0.22) (0.03) | (0.15)
All dimensions in millimeters (inches)
IRKL..-.. (*) IRK-92,72,57,42,27 types
; :oz((’;fj) ! —— With no auxiliary cathode
6 (023 4 ﬁm]] ] Min.7.7 ; ! AT
N i 2o S o B O N z Y
2 = = o~
¥ o ca : 5C
L2t ) 20 1 29 | = o 4
2 holes @ 6.2 (0.24)(0'82) (078) (©78) 2
. 69(2.72) - =
: Hole @ 1.2(0.08) “ -
. : r\,MS X 08 & ¥ tL(o‘m § YELLOW : GATE TERMINAL
=l = B Cl i 5 RED * AUXILIARY TERMINAL
=| = 2 3|
|- = g . )
& i l_1~ S 1 pair supplied with "H",
I B "L", "K" and "N" types
i *e +0.4(0.015) é
©53) | 05 2 2 pairs supplied with "T*,
. nm [} it
All dimensions in millimeters (incl:]es) U" and "V" types 13-0464

(*) For terminals connections, see Circuit configurations Table

D200




IRK.26, .41, 56, .71, 91 Series

Busbars Dimensions
2 holes @ 5.5 (0.22) 2 holes ©5.5 (0.22) 3 holes @ 5.5 (0.22)
3 A h
o= o= =} ey
i ol|dElef o |l o o
~— o~ y
57(0.20 5 (0.20
{0.20) 5 (0.20) (0.20) |
25.5 (1.00) 32 (1.26) 32 (1.26) | 59 (2.32)
L 31.0 (1.22) « 37:5 (1.48) N < 64.5 (2.54) N
51-1383 51-1358 51-1399
4 holes 5.5 (0.22) Sholes® 5.5 (0.22)
= oy
e B b b Bl B @ o
5 5
(oﬁf }2_(,_26) 59 (2.32) 86 (3.38) (OE)’ 32 (1.259) N 59 (2.32) 86 (3.38) |113 (4.45)
91.5 (3.60) | le- 118.5 (4.66) .
51-1360 All busbars 3 to 3.5 mm thick 51-1361
Ordering Information Table
Circuit configurations Table
IRKT IRKU IRKV (RKH IRKL IRKK IRKN
~ -0 -0 ~ ~0 —
A) A) G [ ®
+ + + + - +
- + - -] - +
[e)e) é)
G1 K1 K2 G2 G‘!(K‘! K2 G2 GOT K1 K2 G2 C%OKW K(éGZ KéZGZ Gé‘\om
. (A) Available on request only.
Device Code Contact factory

**  Available with no auxiliary cathode.

To specify change: 26 to 27
- Circuit code (See Circuit Configuration Table) M 1o 42
H - Curentrating** 56 to 57
El - Voltage code (See Voltage Ratings Table) 711072
Bl -  dvidtcode: S90 = dv/dt 1000 V/us 91 1o 92
No letter = dv/dt 500 Vps e.g. : IRKT92-12 etc.
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IRK.26, .41, 56, .71, .91 Series

C

MAXIMUM AVERAGE ON-STATE POWER LOSS — W MAXIMUM ALLOWABLE CASE TEMPERATURE -

PEAK HALF SINE WAVE ON-STATE CURRENT — A
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Fig. 1 - Current Ratings Characteristics
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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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MAXIMUM NON REPETITIVE SURGE CURRENT
VERSUS PULSE TRAIN DURATION. CONTROL
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Fig. 6 - Maximum Non-Repetitive Surge Current
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IRK.26, .41, 56, .71, .91 Series

MAXIMUM TOTAL ON-STATE POWER LOSS — W
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IRK.26, .41, 56, .71, .91 Series
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IRK.26, .41, .56, .71, .91 Series

MAXIMUM TOTAL POWER LOSS - W MAXIMUM TOTAL ON-STATE POWER LOSS - W
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Fig. 16 - On-state Power Loss Characteristics
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Fig. 18 - On-state Power Loss Characteristics
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IRK.26, .41, 56, .71, .91 Series
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Fig. 21 - On-state Power Loss Characteristics
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Fig. 20 - Current Ratings Characteristics
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IRK.26, .41, .56, .71, .91 Series
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IRK.26, .41, 56, .71, 91 Series
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IRK.26, .41, 56, .71, .91 Series
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IRK.26, .41, 56, .71, .91 Series
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IRK.26, .41, 56, .71, .91 Series

MAXIMUM TOTAL POWER LOSS - W MAXIMUM TOTAL ON-STATE POWER LOSS — W

MAXIMUM TOTAL POWER LOSS — w

20 I
“ 180 4
200 |—+0-X? 120" \Z/’/ s
90" _| g
- 60" \\‘\/ A \\J’f"’
Conduction ongle | 30° \b L/ 2s, \\0
150 AT AA NP~
// //:7/ 274 \ \v&
VA7V NN \\
100 A A 7 Y (2 ™. \
" NN \\
7% P \\\\\\
50 /,/// IRK.91.. ?W\ \\‘\\\\
Za per woDULE T~ NN
T = 125C —
. L e
0 40 80 120 160 200 20 40 60 80 100 120 140
TOTAL RMS OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — C
Fig. 43 - On-state Power Loss Characteristics
800 171717 ]
- 7 3 r 3 / \)%‘
o— \\0,’ ‘)\_V
500 r 3 F 3 / N
180" 4 “\&,
(Sine) ] / NS
400 180" %

.y
(Rect)\/'O %)4'/1/_ \OQ

300 W vJ\[\ i \

A CAERNN

N

74

200 25 ), \\\
Q.7
2 x IRK.91., T NN
100 /4/ SINGLE PHASE BRIDGE_ g@\\h&\\\
CONNECTED a0 My iy
R e~
I N
0
0 40 80 120 160 200 20 40 B0 80 100 120 140
TOTAL QUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C
Fig. 44 - On-state Power Loss Characteristics
800 71T 1 717 Py
r S 3 6}\9
= 2N
N
r S S 4 % Qo
600 1 AN

| N
120° : A

-

(Rect) % e,
£
400 / g \/”V \Vﬁ
/ QJ/( : \
<y N
7
] NN
200 3 x IRK.91.. *%N Ny \
THREE PHASE BRIDGE [Tmat? \
/,/ CONNECTED M\ k\
| T = 125°C 5w
0 l L1t \ I
0 40 80 120 160 200 240 20 40 B0 80 100 120 140
TOTAL OUTPUT CURRENT ~ A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — *C

Fig. 45 - On-state Power Loss Characteristics

D211



IRK.26, .41, 56, .71, .91 Series
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IRK.26, .41, 56, .71, .91 Series
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IRK.26, .41, 56, .71, 91 Series
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