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International SERIES
I¢R|Rectifier IRK.26, .41, .56, .71, .91

HIGH VOLTAGE THYRISTOR/ DIODE ADD-A-pak™ Power Modules
and THYRISTOR/ THYRISTOR

Features INTERNATIONAL RECTIFIER bSE D 25A - 40A
i 55A - 70A
M Electrically isolated base plate
W 3500 Vg, isolating voltage 90A
B Standard JEDEC package

Bl Simplified mechanical designs, rapid assembly

B Auxiliary cathode terminals for wiring convenience
M High surge capability

M Wide choice of circuit configurations

W Large creepage distances

M UL E 78996 approved

Description

These new IRK series of ADD-A-paks use high
voltage power diodes and thyristors in a variety of
cireuit configurations. The semiconductor chips
are electrically isolated from the metal base, al-
lowing common heatsinks and compact assem-
blies to be built. They can be interconnected to
form single phase or three phase bridges or AC
controllers. These modules are intended for gen-
eral 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.26 | IRK.41 | IRK.56 | IRK.71 | [RK.91| Units
IT(AV) or IF(AV) 25 40 55 70 90 A

@ 85°C
loceigy ) 555 | 89 | 122 | 155 | 200 | A

iy @50Hz | 535 | 770 | 1250 | 1550 | 1700

lpgy @ 60Hz | 560 | 810 | 1310 | 1610 | 1785 A

Pt @ 50Hz | 1430 | 3000 | 7800 | 11950 | 14550 | A%
@ 60Hz | 1300 | 2700 | 7100 | 10900 | 13300 | AZs

2% 14300 { 30000 | 78000 |119500(145500] AZVs
VRrm range 1400 to 1800 v
Ts1g -40 to 125 °c
T, -40 to 125 o

(*) As AC switch.
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IRK.26, .41, 56, .71, 91 Series BN 4855452 001bbY91 Tuyy EEMINR
INTERNATIONAL RECTIFIER LS5E D

ELECTRICAL SPECIFICATIONS

Voltage Ratings
Viaau » maximum Vign: maximum |V, max. repefitive| |,
Type number Voltage code repetitive non-repetitive peak off-state voltage,| 1.,
Code peak reverse voltage | peak reverse voltage| gate open circuit [125°C
- \' \ \% mA
14 1400 1500 1400 20
IRK.26-/ 41-/ 56-/ 71-/ 91- 16 1600 1700 1600 20
18 1800 1900 1800 20
On-state Conduction
Parameters IRK.26{IRK.41 | IRK.56|IRK.71{IRK.91|Units| Conditions
'1'( 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 Ic j zz:g E:z’fi?' ';;) o)
forward current (Diodes) ¢ T
lomms) o ot 555 | 89 | 122 | 155 | 200 | A h!:}_,*" or h[:}ﬁ"’
As AC switch (Rus) (Rus)
"rsm Max. peak, one cycle 535 770 1250 | 1550 | 1700 A |t=10ms | Novoltage
or non-repetitive on-state 560 810 1310 | 1610 | 1785 A |t=8.3ms | reapplied Sinusoidal half wave,
legy orforwardcurrent 450 650 1050 | 1300 | 1435 A [t=10ms [100% V| Initial T, =T max.
470 680 | 1100 | 1360 | 1500 | A |[t=B.3ms|reapplied
595 865 1360 | 1695 | 1830 A [t=10ms |T ,=25°C,
622 810 1425 | 1760 | 1910 A |t=8.3ms| novoltage reapplied

1’ Max. I2tfor fusing 1430 | 3000 | 7800 {11950 | 14550 | A%s {t=10ms | Novoltage
1300 | 2700 | 7100 | 10900 { 13300 | A%s |t=8.3ms | reapplied Initial T, =T, max.
1010 | 2110 | 5500 | 8450 | 10300 | A?s |[t=10ms | 100% Verm
920 | 1930 | 5000 | 7700 | 9400 | A%s [t=8.3ms] reapplied
1780 | 3750 | 9000 |14300 | 16750 | A?s |t=1Oms | T . 25°C,
1600 | 3350 | 8250 |13000 | 19250 | A%s |t=8.3ms| novoltagereapplied

1t Max. [¥tforfusing (1) | 14300 | 30000 | 78000 [119500(145500| A%/s |t=0.1 to 10ms, no voltage reapplied

VT(TO) Max. value of threshold 130 | 1.20 | 0.90 | 0.91 | 0.96 V |Lowlevel(3) T, =T, max
voltage (2) 140 | 130 | 1.00 | 098 | 1.10 V [Highlevel (C))
(A Max. value of on-state 8.5 44 41 3.2 25 mQ |Lowlevel (3) T,=T,max
sloperesistance (2) 7.5 3.8 3.4 29 21 mQ |Highlevel )
b Max. peak on-state or 1.92 1.77 1.55 160 | 162 | V [l ==X IWM T,=25°C
Vgy forwardvoltage 1.92 1.77 | 1.55 160 | 162 | V IFM-anF(Av) 180°conduction
di/dt Max._non-repetitive rate T i 25°C, from 0.67 VDRM'
of rise of turned on 150 150 150 150 150 [Afus [l == xlww’, Iq-SOOmA,
current t <0.5ps, tp>6ps

T )= 25°C, anode supply =6V,
resistive load, gate open circuit
T,=25°C, anode supply =6V,
resistiveload

l Max. holding current 200 200 200 200 200 | mA

H

I Max. latching current 400 400 400 400 400 | mA

(1) Pefor time t_ = 1%/t x ¥/ (" (2) Average power = Vy o X Ly
@ 187% xnxl, <I<zxly (@) sxly,<l<20xnxl,,

*+ 10X (rpus)®
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IRK.26, .41, 56, .71, .91 Series

Triggering INTERNATIONAL RECTIFIER bLS5E D
Parameters IRK.26 | IRK.41| IRK.56 | IRK.71|IRK.91| Units| Conditions
Py Max. peak gate power 10 10 10 12 12 w
PG(AV) Max. avg. gate power 25 25 25 3.0 3.0 w
lay Max. peakgate current 25 25 25 3.0 3.0 A
Vau Max.peaknegative 10| 10| 10| 10] 10wV
gate voltage
Var Max. gate voltage 40 4.0 4.0 4.0 4.0 vV |T,=-40C
required to trigger 25 25 25 25 25 V | T,=25°C | Anodesupply=6V resistive
1.5 15 15 1.5 1.5 V | T,=125C | load
gy Max. gate current 250 250 250 | 270 270 | mA | T,=-40C
required to trigger 100 100 100 | 120 120 | mA | T,=25°C | Anodesupply=6Vresistive
50 50 50 60 60 mA | T;=125°C | load
\' Max. gate voltage T,~125°C,
® that wgill not triga:er 025 | 025 | 025 | 025 | 025 | V rx:tedVDnMapplled
lap  Max. gate current 6.0 6.0 6.0 6.0 60 | ma T,=125C,
that will not trigger ’ ’ : ) rated V., applied
Blocking
lray Max. peak reverse and
lopy  Off-state leakage curent| 50 | 20 | 20 | 20 | 20 |mA |T =125°C, gate open circuit
at Veow Voau
50 Hz, circuit to base, all terminal
Vins RMS isolation voltage 3500 | 3500 | 3500 | 3500 | 3500 | V
shorted, t = 1s
dv/dt Max. critical rate of rise 500 500 500 500 | 500 | Vs T = 125°C, .Iinaar to 0.67 VDHM.
of off-state voltage (5) gate open circuit
Thermal and Mechanical Specifications
Parameters IRK.26 | IRK.41]1RK 56 | 1RK.71]IRK 91| Units| Coniions
T, Junction operating . 4010125 o
temperature range
T g Storage temp. range -4010125 C
Ry e Max. internal thermal
resistance, junction 0.400 | 0.300 ! 0.250 | 0.195 | 0.145 | K/W |Per module, D.C. operation
tocase
Rycs Max.thermalresistance o4 KW Mounting surface flat, smooth and
case to heatsink : greased (per module)
T Mounting torque+10% Amountingcompoundi dedandthe
ADD-A-pak to heatsink 5 Nm | torque shouldbe rechecked after a period of
Busbar to ADD-A-pak 3 Nm | 3hot forthe spread of the compound
wt Approximate weight 140 g
5 0z
Casestyle TO-240AA JEDEC

(5) Available with dv/dt = 1000V/us, to complete code add S90 i.e. IRKT91-18 SS0.
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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° 1200 20 60° 30 180° 120 20° 60° 30°
IRK.91 0.033 0.063 0.080 0.110 0.190 0.033 | 0.065 0.087 0.122 0.196 | K/W
IRK.71 0.050 0.080 0.104 0.152 0.252 0.049 0.085 0.113 0.158 0.2565 KIW
IRK.56 0.055 0.100 0.138 0.200 0.331 0.086 0.112 0.149 0.208 0334 | KW
IRK.41 0.070 0.132 0.168 0.229 0.369 0.080 0.137 0.182 0.255 0410 K/wW
IRK.26 0.165 0.182 0.233 0.340 0.563 0.110 0.189 0.262 0.352 0.567 K/w
Outlines Table
IRKT-. () IRKH..-.. (")
f 92(3.62) ' i 92(3.62) !
6 (QE)_.: i Win7.7 80 (314) Min7.7 “; : & (OEL-: ;‘Min.7.7 £ (314) Min7 7 :
- || o507 5o | | - o] @30, !
= i ) ®
s =@ [ D ]|[D]|| (@] Tz SRR ESHIE) ) gt
8 v n 3 e b4 Y } 4 }
L2 1 20 1 20 |+ 472! < L21 ) 20 | 20 1 471 <l
2 holes @ 6.2 (0.24) 082 (078} (078) (0 87) 2 holes @ 6.2 (0.24) 02D (©78) " (0.78) " (0 67)
. 69(2.72) ) ) 69(2.72) )
: Hole @ 1.2(0.04) ! ' Hole @ 1.2(0.04) !
i I

M5 x 0.8 69 2.8(0.11) M5 x 0.8 Bg IZBO.H
™ + ; —;—‘1 |~ + r\\‘- —;—" ( )

=7 & HEB g
| e o =] e =
& | ~ k-3 =
& mJ I | - Y ;l 1 ] ;
A B c A 8
os " 58 | +0.4(0015) o8 " = +0.4(0.015)
(0.03) | (0.15) { (0 22) (0.03) | (0.15)
All dimensions in millimeters (inches)
IRKL..-.. (*) IRK-92,72,57,42,27 types
; 92(3.62) ' — With no auxiliary cathode
6 (0.23 e 80 (3 14) _ .
| Min7 7 Winz77 ", ! 371
— ! (0.30 I I ©3) __, Y <|: y
© - ) ==t
~ | - e NIT=
s =@ [p[D)]|[@]||(®] [TvT= m o
{ : : :
L2t ! 20 | 20 ! = o 4
2 holes @ 6.2 (0.24)(0'52) (078)  (0.78) g g
. 69(2.72) ) ’g 9
: s “8"3 @1 2(0 08) : =
M
PSR Bg; _5 %i) 8 YELLOW : GATE TERMINAL
P . EY — RED : AUXILIARY TERMINAL
2R g 13
=9 £ g
g - 1 ] ::) 8 1| H ~ LW}
1 pair supplied with "H",
| "L*, "K" and *N" types
A 8 * +0.4(0.015)
@3 | 05 A 2 pairs supplied with "T*,
"U" and "V" types 19.0464

All dimensions in millimeters {inches)
(*) For terminals connections, see Circuit Configurations Table
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IRK.26, .41, 56, .71, .91 Series

LSE D

Busbars Dimensions

2 holes @ 5.5(0.22) 2 holes 5.5 (0.22) 3 holes® 55 (0.22)
of= of< r»( yany S ¥
e ] ‘E% ‘E ot P N s mlg - - -
5 (0 20) 5 (0.20) 5 (0.20)
—> +-—— — > +—— — ——
25.5 (1.00) 32 (1.26) 32 (126) 59 (2 32)
¢ 31.0 (1.22) 37.5 (1.48) 64.5 (2.54)
51-1383 51-1358 51-1359
4 holes®5 5 (0 22) Sholes® 55 (0.22)
ola =k
fle ®» o ol |l ®» © o o
s S
(@ 20}] 32—(1 26) 59 (232) | 86 (338) 0203} M50y | se (232) | 86 (338) [113 (4 45)
. 915 (3 60) 118 5 (4 66) N
91-1360 All busbars 3 to 3.5 mm thick 511361
Ordering Information Table
Circuit configurations Table
IRKT IRKLU IRKV IRKH IRKL IRKK IRKN
- -0 ~ -~ -
(A A 7 T @A A
+ + + + - +
- + - - - +
O
G1 K1  K2G2 001 K1 KOZG2 Gci K1 KOZGZ KOZGZ Gc: K1
Device Code (A) Available on request only.

oRRE
:

&

Contact factory

Circuit code (See Circuit Configuration Table) To spocily change‘.ﬁ to 42
Current rating * * 5610 57
Voltage code (See Voltage Ratings Table) 711072
dv/dt code: S90 = dv/dt 1000 V/us 911092

No letter = dv/dt 500 Vus

e.g. : IRKT92-18 etc.

Available with no auxiliary cathode.
26 to 27
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IRK.26, .41, 56, .71, .91 Series

C
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Fig. 1 - Current Ratings Characteristics
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Fig. 3 - On-state Power Loss Characteristics
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INTERNATIONAL RECTIFIER

NUMBER OF EQUAL AMPULITUDE HALF CYCLE CURRENT PULSES - N

Fig. 5 - Maximum Non-Repetitive Surge Current

'C

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

PEAK HALF SINE WAVE ON-STATE CURRENT - A

130

1251

120
15
10
105
100
395
90
85
80
75
70

60
55
50
45
40
35
30
25
20
15
10

5

¢]

600
550
500
450
400
350
300
250

200

LSE D
T T T T
IRK.26..
RthJ-C (DC) = 0.8 I|</w
\\ !
\'N} N
\\ \\\\\ Conduction Period
AN
AN
WANAVEAN
\ N\ N [ N
30 olo-
9911
I'1° %" oc
0 5 10 15 20 25 30 35 40 45

AVERAGE ON-STATE CURRENT - A
Fig. 2 - Current Ratings Characteristics

N
N
N
N

0C / /

A

TR
N

-
N
N

)/ /i
V47/4 £1 |
/ Conguchon Period

K.26..
I PER JUNCTION
TJ =125'C

0 5 10 15 20 25 30 35 40
AVERAGE ON-STATE CURRENT — A
Fig. 4 - On-state Power L oss Characteristics

| MAXIMUM NON REPETITIVE SURGE CURRENT
vEnsus DLkSE TRAIN DURATION. CONTROL
— OF CONOUCTION MAY NOT BE MAINYAINEE
A Ll _INITIAL Ty = 125 °
AN LENO VOLTAGE REAPDL»ED
BN PTTHRATED VRRM REAPSLIED
N
AN
N
n
-
N
By
[T IRK 26 n
— PER JUNCTION 1]
1 1 11 1
.01 A 1

PULSE TRAIN DURATION — s
Fig. 6 - Maximum Non-Repetitive Surge Current

D220




BN 4355452 0016696 526 EMINR
IN'!TERNATIONAL RECTIFIER LSE D

IRK.26, .41, 56, .71, 91 Series
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IRK.26, .41, 56, .71, 91 Series
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Fig. 10 - Current Ratings Characteristics
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NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N

Fig. 14- Maximum Non-Repetitive Surge Current
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Fig. 16 - On-state Power Loss Characteristics
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IRK.26, .41, 56, .71, 91 Series

*C

130 , T
IRK.56..
RthJ—C (DC) = 0.5 K/W

°C

T T T
IRK.56..

RthJ—C (DC) = 0.5 K/W
T T

120

110 |\ S Q—

120

110 \ B ;1 o
\\\\ Conduction angle
AN

7

I 1
< <
= = -
& @ 100 \\‘\\ Conduction angle
w 100 " \
8 \\\\\ § w0 \\
Y 90 SN AR ; \ \
2 ). NN\ LR )
& g0 30° l \ S 90" \
<:(" | L 12(’)“ I 2 70 120
° 180" | DC
: I : |
= =
= 0 10 20 30 40 50 60 = 0 15 30 45 60 75 90
<<
= AVERAGE ON-STATE CURRENT — A = AVERAGE FORWARD CURRENT — A
Fig. 19 - Current Ratings Characteristics Fig. 20 - Current Ratings Characteristics
90 120 I
w—L 1/ i %
75 120' A Vi 100 180" ;
90° 4 120 =
&S s LI
30°
60 80 . L
W8 IW0//4
25 | RMS LM}/ / 60 J / /|
7 RMS LIMIT/.7 //
wl | % [.1

st A () -
Conduction angle
15 '

Conduction Period

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

IRK.56.. 20 IRK 56..
PER JUNCTION PER JUNCTION
TJ = 25°C o T =125'C
0 " L L L
0 10 20 30 40 50 60 0 20 40 60 80 100
AVERAGE ON-STATE CURRENT — A AVERAGE ON-—STATE CURRENT - A
Fig. 21 - On-state Power Loss Characteristics Fig. 22 - On-state Power Loss Characteristics
< <
1 1200 T RATED LD CONDITION A WiTH v 1390 M akGN NoN REFETMIVE SURGE CURRENT
= RATED VRRM APPLIED FOLLOWING SURGE. = VERSUS PULSE TRAIN DURATION, CONTROL
] INITIAL T = 125°CH il OF CONDUCTION MAY NOT BE MAINTAINED.
4 @® 60 Hz 0 0083 s o INITAIL TJ = 125°C
5, A @ 50 HZ 0.0100 s 5 100 L NO VOLTAGE REAPPLIED
o 1000 \ o N [T TRATED VRRM REAPPLIED']
E \‘\ E' \, \/// o
z 800 = 900 N
S N &
w \\\ L \\
3 N ES i
\ = N N
% 600 w700 S ~
) S 5 NN \\
2 PRER SUNCTION = [IRK.56.. i
S = PER JUNCTION =]
400 500 L :
x X
= 1 10 100 = .01 R 1
& NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES — N o PULSE TRAIN DURATION - s
Fig. 23 - Maximum Non-Repetitive Surge Current Fig. 24 - Maximum Non-Repetitive Surge Current

D224




BN 4855452 0016700 887 EEINR
INTERNATIONAL RECTIFIER  b5E

D
7| N

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

= 175
i
1 150 180° / \__ Sy
@{ A Y
= L~ / 2
. 2= NN,
125 |— i ,
: Y S ANANDS
& o0 =L v &
: AN
55) LConduction angle A / \‘\ N \
75 a 75t N
° s 454;§¢ s IS
< 3K/ w \\ \\
5 IRK.56.. I~
2 25 e PER MODULE—SK/H :\§§§l\
3 1 l= 125°C T\\EESE
= f—
Z o
Z 0 20 40 60 80 100 120 140 25 50 75 100 125

TOTAL RMS OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - °C
Fig. 26 - On-state Power Loss Characteristics

400 >
%
= 350 — A
I : B °
% 300 (Sine \~.// N, 2
7] . 7 %
2 180 / l\ N\~
- (Rect)# N %!
@ 250 (@RI \%
z o a4 } N
4 F 3
g 200 i i // & ™S N
-
= 459 /| o\,J/W\ \\\\\\\
O
= P 4 Evb\ ~L NN\
2 100 2 x IRK 56.. B AN
2 SINGLE PHASE BRIDGE [z B Ny k
50 CONNECTED — -
< ~—
= T4 = 125°C ?/w{‘%:tk\
| L i
0
0 25 50 75 100 125 25 50 75 100 125
TOTAL OUTPUT CURRENT —~ A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — *C
Fig. 26 - On-state Power Loss Characteristics
500 I I \ I
= 450—, 4 X % A %
! 400 }— 2 X 2 / \%.;
w [«]
a S s
S 350 “4 z
- 120" " \\ Y,
g 309 (Rect) 7 ZRR AN N
g 250 % ™ N 7\*
F—é 200 // 25t W \\\ \
= 150 /] F)"!/g\\‘ h, \\
§ 100 Vs rese, S~ NN
= THREE PHASE BRIDGE gy~ N
- Comecres T IN
= T4 =125°C K i s = N\
0 | I | 1 I —
0 25 50 75 100 125 150 25 50 75 100 125

TOTAL QUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — C
Fig. 27 - On-state Power Loss Characteristics

D225




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

°C

MAXIMUM ALLOWABLE CASE TEMPERATURE -

MAXIMUM AVERAGE ON-STATE POWER LOSS — W

PEAK HALF SINE WAVE ON—STATE CURRENT - A

130

120

110

100

90

80

70

100

[0:]
o

[}
o

H
o

N
(=)

1500

1200

900

60C

DC) =

T I

0.{’)9 K{W
f t

N,

]
Conduction angle

NN

©
(@)

A

120

| 180°

0

10 20 30 40 50 60 70 80
AVERAGE ON—STATE CURRENT — A

Fig. 28 - Current Ratings Characteristics

180"
120"

1

AR

RMS Llhill

7

ot
7

?
Conduction angle
IRK.71..
PER JUNCTION
TJ =I 125°C I
0 20 40 60 80 100

AVERAGE ON—-STATE CURRENT — A
Fig. 30 - On-state Power Loss Characteristics

\

AT ANY RATED LOAD CONDIT
RATED VRRM APPLIED FOLLOWING SURGE

HTION AND WITH

PER JUNCTION
1411l

INITAL TJ = 125°C
© 60 Hz 0.0083 5
\ /9 50 HZ 0.0100 s
\\ /:f/
N 7
\//
\\
NN Y
\
—IRK.71.. ﬁﬁT

1

10

100

BN 4855452 0016701 713 EEMINR
INTERNATIONAL RECTIFIER E5E D
e 130 IRK.71.. | ' '
l Rthic (DC) = 0.39 K/W
® 120 i
=]
E 110 \\ \\ o
o
=z \\\\\\ Conduction Period
w100 A NN
% | \
o ANERN
'g 90 \ N
g 30 1 \ ) \
S 8o 60" - AN
<C
> | |120- 80" DC]
g 70 1 ]
2 0 20 40 60 80 100 120
= AVERAGE FORWARD CURRENT - A
Fig. 29 - Current Ratings Characteristics
= 150
. e /
% 180"
€ 120 120
; 80" RMS LIMIT
S o 30 / /]
5 /
CZ‘J 60 » /, S B
o // Conduction Period
<C
§ 0 IRK.71..
< PER JUNCTION
ER. Ty = 125°C
z 0 30 60 90 120 150
<C
=

NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N

Fig. 32 - Maximum Non-Repetitive Surge Current

PEAK HALF SINE WAVE ON-STATE CURRENT - A

1700

1550

1400

1250

1100

950

800

650

AVERAGE ON-STATE CURRENT — A
Fig. 31 - On-state Power Loss Characteristics

| RATED

VERSUS PULSE TRAIN DURATION. CONTROL
OF CONDUCTION MAY NOT BE MAINTAINED

INITAIL T = 125°C
NO VOLTAGE REAPPLIED
RRM REAPPL!

s‘mxmw NON REPETITIVE SURGE CURRENT

ED

IRK.7

T
e

[ PER .JIUNCT!ON

1 JAENEI

.01 1
PULSE TRAIN DURATION — s

Fig. 33 - Maximum Non-Repetitive Surge Current

D226



BN 4855452 0016702 B5T EEINR
INTERNATIONAL RECTIFIER bSE D

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

= 200
' | AN

% 175 180'\\ / \{%‘91

S 150 19200.\\3 ol \\o

& A 2z

: RS2 AN

S 125 b— | 30° Ml .

z ‘o {72 /77 <4 Q?,;

g0 7//' SRR SN

Uzl.‘ 75 LConduction angle /A,/ . \\ \‘ N

3 50 //// 2k, < \\\ \\\\

5 7/ 3 Sy~ N N

e % NS i ot S i o N N

3 i — P—— N

2 W =25C 5K/Iw T

£ o0

E 0 20 40 60 80 100 120 140 160 25 50 75 100 125

TOTAL RMS OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE —°C

Fig. 34 - On-state Power Loss Characteristics

450 |
N %
= 400 N
! 180° ~ /Lol N\
v 350 (Sine) A \\«—,,y x
8 180" \74/ \/,,
= 300 (Rect) S ‘s
5.1 i // "%'/ \ (?,\
£ 250 |- g1 / Ty s
I Y ~O N
0 NN
2 200 a 5/”' \
S 150 7] S SN
3 100 A/ 2x RK71. ey SN \\\\
e SINGLE PHASE BRIDGE | S~ | ~
2 s CONNECTED [t~ \\\\\\%\
= TJ = 125°C KT —y o ———ON
0 L1 L
0 30 60 90 120 150 180 25 50 75 100 125
TOTAL OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — ‘C
Fig. 35 - On-state Power Loss Characteristics
600
3
= \ %,
| 500 /| 1‘0
a %
7] 120" / a %
S 400 (Rect) N AN
f ol T NN
o
3 300 4 % % AN \"\
g K % % /
<
S A L0 %%, \\ \ \
2 200 o \\ ~
= TN \\
3 x IRK71.
=) —
3z 100 /THREE PHASE BRIDGE %\\ i\ %\
% CONNECTED R
< R e At
= TS = 125°C — —— N
I |
0
0 50 100 150 200 25 50 75 100 125
TOTAL OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — 'C

Fig. 36 - On-state Power Loss Characteristics
D227




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

4855452 0016703 59 EMINR

INTERNATIONAL RECTIFIER LSE D
© 130 T T T T 1 © 130 T T T
IRK.91.. IRK 91 .
120 Rthd—C (DC) = 0.29 ¥ K/W 120 | Rthy—C (DC) = 0.29 K/W
—

o \\\ NS L) -

\\\\ \Conduction angle
100 A |
NN

90 VIRV
ML DN
BiHE
|

,/
]
-~/
/I
/|

%]

80

70 .
0 10 20 30 40 50 60 70 80 90 100

AVERAGE ON—STATE CURRENT — A
Fig. 37 - Cumrent Ratings Characteristics

MAXIMUM ALLOWABLE CASE TEMPERATURE -

150 I

7 7
100 30 = ‘Z;
2 LS LIMIIT Aé

Con]duc'tion ‘angle

50 /
25 / IRK.91..
PER JUNCTION
= 125'C
o e
0 10 20 30 40 50 60 70 80 90 100
AVERAGE ON—STATE CURRENT — A

Fig. 39 - On-state Power Loss Characteristics

MAXIMUM AVERAGE ON-STATE POWER LOSS - W

<L
]
— 1600 AT ANY RATED LOAD CONDITION AND WITH
Z 1500 RATED VRRM APPLIED FOLLOWING SURCE
& INITIAL TJ = 125 °
% 1400 N\ @ 60 Hz 000835
3 \\ //®"70Hz[)0100*
w1300 \{
= NP2
(? 1200 <
3 1100 N
w IN
= 1000 N
Z 900 IS
P Y
“ 800 ~
_———
% 700 |LIRKO1.. 11
T PER JUNCTION
o 1 10 100

NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N

Fig. 41 - Maximum Non-Repetitive Surge Current

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

PEAK HALF SINE WAVE ON-STATE CURRENT - A

N
:;Z \\\\\\ Condu::Ec;:;;eriod

%0 \\\\ N
) \\\

1

80 0 . cl) |
70 90° 1209 1
| 180 DC
¢} 30 60 a0 120 150

AVERAGE ON-STATE CURRENT — A
Fig. 38 - Current Ratings Characteristics

s IS
I Esclio
I/ /i

//,é//z/
75 Y/ 4 Vit #4 j

50 - Conduction Period
IRK.91..

25 ER JUNCTION
TJ = 125°C

0 [
0 25 50 75 100 125 150

AVERAGE ON-STATE CURRENT — A
Fig. 40 - On-state Power Loss Characteristics

1850

MAXIMUM NON REPETITIVE SURGE CURRENT
VERSUS PULSE TRAIN DURATION CONTROL|
OF CONDUCTION MAY NOT BE MAINTAINED.

| INITIAL T4 = 125 “C

1600 NO VOLTAGE REAPPLIED
L] RATED VRRM REAPPLIED

N %
L1
1350 \\\// ]
N
1100 \
y
\\ \
O
850 P~
~J -y
IRK.91. LT
—PER JUNCTION
600 [ R
.01 1 1

PULSE TRAIN DURATION — s
Fig. 42 - Maximum Non-Repetitive Surge Current




B 4855452 0016704 422 EEINR IRK.26, .41, 56, .71, 91 Series
INTERNATIONAL RECTIFIER bSE D

= 300
' |
3 180° / \ %
Q250 0= <%
puur| 120°
[ . o, N
£ 200 L 28-\1 g \‘exr,p
e 30" \
oL 25, N Y&
= 150 — L D \4,’/< \\\‘«r
o P
i Conduction ongl%%/ %"/;{\ \\
& 100 7 /// 2 ] \\\\
<_(' / ’SI(/W \\\\\\
s 21 PER MODULE L i e e i e Y
2 o T = 125°C [T
g 0 40 80 120 160 200 25 50 75 100 125

TOTAL RMS OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — ‘C
Fig. 43 - On-state Power Loss Characteristics

700 L
= 600 VAN sy
! // 0/ \o
%) 180" =% (2]
n N
500 (Sine) %
Q ne 4 %
o 180° Z/ N
Y 400 (Rect) . N “2,_;
S i i \]r/”\ \\'P
Vs 0
- 300 + 7 3 r 3 3
e s NN
= 200 Ok, I~ N k
= " 2 IRK9 0 5%on TN \\
2 . .
= SINGLE PHASE BRIDGE | Tt T~g TN N
% 100 > CONNECTED B e S e s MR AY
z ===y
0 | { L —
0 40 80 120 160 200 25 50 75 100 125
TOTAL OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - *C
Fig. 44 - On-state Power Loss Characteristics
1200
= 1050
| /
v 900 120 AN
7 TN
0 S o
x 750 e, V)’r
3 500 t 3 4 N
& = TINUNE
4 FE N / o &
= 450 - 2 <
F_J 0.3 \\
= 300 S [ AN
2 3xIRK91.  Tos ~ \
b ] THREE PHASE BRIDGE [5ir \\t\\ \\
%2 150 - CONNECTED 7 5/ e e P oY
= T = 125°C T ey o
0 ! | 1 ZRiw
0 50 100 150 200 250 300 25 50 75 100 125
TOTAL OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — *C

Fig. 45 - On-state Power Loss Characteristics

D229




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

INSTANTANEQUS ON-STATE CURRENT ~ A

INSTANTANEQUS ON-STATE CURRENT - A

1000
=
= =
100 /
y
7 PER JUNCTION
10
l.l
H IRK.26. TJ = 125 'CH
’1 IRK.26.. TJ = 25°C ]
1 ’
1 15 2 25 3 35 4 45 5

INSTANTANEOUS ON—-STATE VOLTAGE - V
Fig. 46 - On-state Voltage Drop Characteristics

INSTANTANEOUS ON-STATE CURRENT — A

4a55452 0016705 369 EMINR

INTERNATIONAL RECTIFIER LSE D

INSTANTANEQUS ON-STATE CURRENT - A

1000 =
100 .
PER JUNCTION
10
! RK41. TJ = 125
FIRK.41. TJ = 25°C _|
al

1 15 2 25 3 35 4 45 5
INSTANTANEOUS ON—-STATE VOLTAGE - V
Fig. 47 - On-state Voltage Drop Characteristics

1000 —
—
. el
’/
100 =t
1 PER JUNCTION
I
1o
H IRK56.. TJ = 125 C—)
8 IRK.56. TJ = 25°C |
H
U
5 1 15 2 25 3 35 4 45

INSTANTANEOUS ON-—STATE VOLTAGE — V
Fig. 48 - On-state Voltage Drop Characteristics

1000 ;
1
100 :
“" PER JUNCTION
]/
10 |
k IRK.71 TJ = 125 *CI—
”,' M~ IRK.71.. TJ = 25°C ——
Fl i | | i 1 !
U HEREEN
5 1 15 2 25 3 35 4

INSTANTANECUS ON-STATE VOLTAGE - V

Fig. 49 - On-state Voltage Drop Characteristics

INSTANTANEQUS ON-STATE CURRENT - A

1000 —
P -
,
100
71  —
lll PER JUNCTIONI ]
I
ot
1
i | 4 ]
1 H t IRK J =125 C1 ]
11 LIRK91.. T = 25°C 1|
N Ll

.5 1 1.5 2 2.5 3 3.5
INSTANTANEOUS ON-—STATE VOLTAGE — V

Fig. 50 - On-state Voltage Drop Characteristics

D230




_ HW 4355452 00LL70b 2T5 EMINR IRK.26, .41, 56, .71, 91 Series
INTERNATIONAL RECTIFIER LSE D

500 120

IRK.26.." l
IRK.41.. TJ = 125°C

IRK 56, IF=200A|
100 1 T00A
L -

IRK.26..
IRK41.. Ty = 125°C IFM=200A

iRK.56.. - I '
400 - 100A

g
Ve
/,—‘

et
™1
-1 I

80

S0A 0A—

300

wil 10A

60 A

\WAWER LAY

20A
200 b= 1
10A

NN\
ANAWANNN

40

100 20

10 20 30 40 50 60 70 80 90 100 10 20 30 40 S0 60 70 80 90 100
RATE OF FALL OF ON-STATE CURRENT di/dt — A/us RATE OF FALL OF ON—STATE CURRENT di/dt — A/us
Fig. 51 - Recovery Charge Characteristics Fig. 52 - Recovery Current Characteristics

MAXIMUM REVERSE RECOVERY CHARGE Qrr - i
AN
MAXIMUM REVERSE RECOVERY CURRENT Irr — A

700

150

IRK.71.

IRK.91.. TJ = 125'C
600 FM=500A—

foer

IF=200A

L t—T"T i100a

500

pammt=
l |t

100 S50A-—

N
S
>

N\
\
\
i

400

\

300

\
|
\\

50

200

VAN
AMVANN

WAN N

100

)
S
b3
MAXIMUM REVERSE RECOVERY CURRENT Irr — A

0 9]
0 10 20 30 40 50 60 70 80 90 100 10 20 30 40 50 60 70 80 90 100
RATE OF FALL OF ON—-STATE CURRENT di/dt — A/us RATE OF FALL OF ON—STATE CURRENT di/dt - A/us
Fig. 53 - Recovery Charge Characteristics Fig. 54 - Recovery Current Characteristics

MAXIMUM REVERSE RECOVERY CHARGE Qrr — uC

D231



IRK.26, 41,

56, .71, 91 Series

INSTANTANEQUS GATE VOLTAGE - V

INSTANTANEQUS GATE VOLTAGE — V

TRANSIENT THERMAL IMPEDANCE ZthJ—C - K/W

B 4a55452 0016707 131 EEINR

INTERNATIONAL RECTIFIER bSE D

€2 e Tomguir Gote puise T7) PGM=" 100W, (p=200 13
Fa) Recommended load line for (2) PGM= 50W, tp=1ms
 * roted di/dt - Z%V, 300hms )3 PCM= 20W. tp=25ms
' ir=0.5us, tp>=06us = =
) Recommended load hne for LH1(4) PGM=_10W, tp=5ms
<=30% roted di/dt : 20V, 650hms \ AN
1E1 |__tr=1us, tp>=6us (o S v
Y
=, \ N ~
‘T: ~ LAY \\ N
N
s 1IN NN
1E0 S -
(4)H(3)32)H(1)
VG L
§ I FBS( gg%&ljc‘( LIMITEDLH
1 L1l | | Imk.26/ 41/ 6. i ml
1E-3 1€-2 1E-1 1E0 1€1 1€2 1E€3
INSTANTANEQUS GATE CURRENT - A
Fig. 55 - Gate Characteristics
1E T T r
2 ERectangular gote pulse (1) PGM= 200W, tp=300 st
Fa) Recommended load hine for (2) PGM= 60W, tp=1ms p
I roted di/dt : 20V, 200hms PT(3) PGM= 30W. tp=2ms ]
F  tr=0.5us, tp>=6us o = =
Ib) Recommended lood line for g 1 4) PCM=_12W. tp=5ms
<=30% rated difdt : 15V, 40ohms | | IIN| N
1E1 E  tr=lus tp>=6us o o) < = =
(b))
— -
-~ i A N
RN E =g RN
1E0 P it Bt =
(HEFE)F—1
TTOHT 1
IHEEEI |
VGO I g\R{Eggar:ng LIMITED ]
[
E—1 Ll LM e 717,80 Wil }
1E-3 1€£-2 1£-1 1E0 1E1 1€2 1E3
INSTANTANEOUS GATE CURRENT — A
Fig. 56 - Gate Characteristics
1E0 o T
i1
1T
T
LU -t
IRK.26. AT
IRK 41 CH gy
{RK.56.. = h—
IRK.71.. S A A T
AT —
IRK.91 ; = TH A
L
1E-1 > Pt et
2 I
=
7 iz
] A o
MM A A
gbi i PER 'JUNCTION
LA 7
162 sl
1E-4 1E-3 1E-2 tE-1 1EQ 1E1

SQUARE WAVE PULSE DURATION — s
Fig. 57 - Thermal Impedance ZthJC Characteristics

D232



