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International SERIES
IoR|Rectifier IRK.61, .81, .101

HIGH VOLTAGE DIODES NEW ADD-A-pak™ Power Modules
INTERNATIONAL RECTIFIER bSE D 60A
80A
Features 100A
H High voltage
B Electrically isolated base plate

B 3500 V. isolating voltage

B Standard JEDEC package

B Simplifies mechanical designs, rapid assembly
B High surge capability

H Large creepage distances

H Alumina substrate

W UL E 78996 approved

Description

This new IRK series of ADD-A-paks uses high voltage
power diodes in four basic configurations. The semi-
conductors are electrically isolated from the metal
base, allowing common heatsinks and compact as-
semblies to be built. They can be interconnected to
form single phase or three phase bridges and the
single diode module can be used in conjunction with
the thyristor modules as a freewhesel diode. These
modules are intended for general purpose applications
such as battery chargers, welders and plating equip-
ment and everywhere high voltage and high current
are required.

Major Ratings and Characteristics

Parameters IRK.61 | IRK.81 [ IRK.101 [ Unit
lrav) 60 80 100 | A
— 94 125 | 157 | A

lrey @50Hz | 1450 | 1600 | 2020 | A
@60Hz | 1520 | 1680 [ 2110 | A

2t  @50Hz | 10520 | 12890 | 20430 | AZs

@ 60Hz | 9600 | 11760 | 18650 | A%

vt 105250 | 128900 | 204300 | A2/s|
VRRM range 1400 to 2000 v
Ty range -40 to 150 °C
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ELECTRICAL SPECIFICATIONS

Voltage Ratings

Type number Voltage | V., , maximum repetitive | Vo,,. maximum non-repetitive larn
Code peak reverse voltage peak roeverse voltage max.

v Vv mA

14 1400 1500 10

IRK.61- 16 1600 1700 10

IRK.81- 18 1800 1900 10

IRK.101- 20 2000 2100 10

Forward Conduction

Parameters IRK.61 | IRK.81 |IRK.101|Units{ Conditions
IF( AV) Max. average forward current 60 80 100 A | 180° conduction, half sine wave
@ Casetemperature 20 88 87 °C
IF(RMS) Max. RMS forward current 94 125 157 A
lesq  Max. peak, one-cycleforward, | 1450 | 1600 | 2020 | A [t=10ms | Novoltage
non-repstitive surge current 1520 | 1680 | 2110 | A [1=8.3ms| reapplied |Sinusoidal half wave,
1220 | 1850 | 1700 | A [t=10ms [ 100%Vy,, (Initial T,=T max
1270 { 1410 | 1780 | A [t=B.3ms| reapplied
(& Maximum tforfusing 10520 | 12890 | 20430 | A’s |t=10ms | Novoltage
9600 | 11760 | 18650 | A%s |t=8.3ms| reapplied |Sinusoidal half wave,
7440 | 9110 | 14450 | A% |t=10ms | 100%V,,, |Initial T =T max
6790 | 8320 | 13200 | A’ |t=8.3ms| reapplied
12/t Maximum I¥tforfusing 105200 | 128900 (204300 [ A%/s | t=0.1to 10ms, novoltagereapplied
V, Low level value of threshold
FTO)t
(T0) vohtage 073 | 0.75 071 | V (1 6.7%xanF( < | <1cxIF( Av))
Vv Highlevelvalue of threshold
F(roje voltage 092 | 080 | 0861 V | (mxlg,,<I<20xxxl,.)
r, Low level value of forward
3]
sloperesis 370 | 273 184 [mQ |(1 6.7%xanF( Av)<l<anF( AV))
7 Highlevelvalue of forward
[
sloperesist 290 | 226 145 | mQ (anF(Av)<I<20x1:xIF(AV))
Ty %X IF(AV). T,=25°C, tp=400ps square wave
Ve Maxforwardvoltage drop 135 | 136 | 134 | V |a, power =V 1, X Iy + X s ))z

Thermal and Mechanical Specifications

T, Junction operating temperature -401t0 150 °C
T *ig Storage temperature range -40to 150 °C
Ry, Max.internalthermalresistance 0.325 | 0.250 | 0.22 | K/W | IRKD./IRKJ./IRKC.. | Permodule, DCoperation
junctiontocase 065 | 0.50 | 0.44 | K/W |IRKE.. Per junction, DC operation
R Thermalresistance, case
'the-S g i
toheatsink 0.1 0.1 0.1 K/W | Mounting surfaceflat, smooth and greased
T Mounting ADD-A-pakto 5 Nm |A ing compoundis ded andthe torque
torque+10% heatsink should be rechecked after a period of about 3 hours to
Busbarto ADD-A-pak 3 Nm | allowforthe spread of the compound
wi Approximate weight 170(6) g(o02)
- Casestyle TO-240AA JEDEC
Blocking
lpey  Max. peakrev. leakage current 10 10 10 mA | T,=150°C
Vins RMSisolationvoliage 3500 | 3500 | 3500 V | 50Hz, circuitto base, allterminals shorted; t= 1s
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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)
Conduction angle IRK.61.. IRK.81.. | IRK.101..| Units | Conditions
180° 0.110 0.094 0.062 KIW T i T 4 max.
/\ 120° 0.131 0.112 0087 | KW
90° 0.168 0.143 0.111 K/W
! v 60° 0.247 0210 0164 | KW
— & 30 0.413 0.357 0.279 K/w
180° 0.080 0.067 0.052 KW T ,=T , max.
120 0.138 0.116 0.090 KW
90° 0.184 0.155 0.121 KIW
A 60° 0.258 0.220 0.172 K/wW
A 30° 0.417 0.361 0.283 KW
Ordering Information Table
Device Code
B - Moduetype
E - Circuit configuration (See Circuit Configuration Table)
EH - Curentcode
ﬂ - Voltage code (See Voltage Ratings Table)
Circuit Configurations
IRKD..-.. IRKJ..-.. IRKC..-.. IRKE..-..
~0O -0 +0
Qo+
D|= 2diodesin series
E | = Single diode
+ + - . - J [= 2diodes / Common anode
C | = 2diodes /Common cathode
O —
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Outlines Table INTERNATIONAL RECTIFIER bSE D
IRKD..-.. IRKE..-..
" 92(3.62) - . 92(3.62) "
6(023) § 80 (3.14) 3| 6 (0.23)) | 80 (3.14) o
I Min7.7 Min7.7 | [ Min77 )
I 1 ! ~ I L
'Fg ] T T i © ] UBR 1
. [} 3 Ll
s=Elp[@]| @)@} [® s g |[@)l@®][RIE
o~ o~
///L 21 | 20 | 20 | /// | 20 |
2 holes @& 6.2 (0.24)(0'82) ©78) (0.78) 2 holes @ 6.2 (0.24) ©78)
69(2.72) 69(2.72)
M5 x 0.8, M5 x 0.8
~ + : - 3 -
(% HE
=g —| g
& 01 & wl l
g I Q
[ e +0.400.015) |« v040013)
All dimensions in millimeters (inches)
IRKJ..- .. IRKC..-..
\ 92(3.62)
+ ~ - 92(3.62) |
60230 80 (314) n 6(023) | 80 (3.14) e
N LR Mn77 1 :EMMZZ AN TR R
',,3 1 T T T T 1 © | T T T T ]
s | o3 ~ ey
=2 lp| @ @)| )| |9 e | o[ @] | @] | |9
/' 21 | 20 | 20 " |21 | 20 | 20
2 holes @62 (0.24)(0'82) (0.78) (078) 2 holes B3 6 2 (0.24)(0 82) (078) (078)
69(2.72) 69(2.72)
M5 x 0.8 M5 x 0 8
- + : + + _ ; -
%! al 1 g
b4 [ 2 1 ]
I sx +0.4(0.015) [ s +0.4(0 015)
2 holes @ 5.5(0.22) 2 holes §55 (0.22) 3 holes@ 55 (022)
o= | A" _ of= ;f o= ;f
218 |V J 2 - D~ =g -4 o b
57(020) 5 (0.20) 5 (0 20)
—»| & =¥ e —»
25.5 (1.00) 32 (126) e |59 (232)
31.0 (1.22) 375 (1.48) 64.5 (2.54)
51-1383 51-1358 51-1359
4 hotes @55 (0.22) Sholes@® 55 (022)
o % AENR
25 |-@ @& @|le » © © o
Syl le— Oy e
(0.20) 32 (1.26) 59 (2.32) 86 (3.38) (0 20) 32 (1259) | 59 (232) | 86 (338) [113 (4.45)
91,5 (3 60) 118.5 (4 66) g
51-1360 All busbars 3 to 3.5mm lhio:( All dimensions in millimeters (inches) 51-136t

D174




INTERNATIONAL RECTIFIER

C

MAXIMUM ALLOWABLE CASE TEMPERATURE —

MAXIMUM AVERAGE FORWARD POWER LOSS — W

PEAK HALF SINE WAVE FORWARD CURRENT — A

B 4855452 0016651 368 EMINR

160

I T T T T
IRK.61 .
150 RthJ—-C (DC) = 0.65 K/W

140 N

130 \ \\ Conduc'gon angle
\

1o \ N
AR
AN
| 6ﬁ 9?’1:2o° 180°
0 10 20 30 40 50 60 70

4

120

/d

7’

90

80

AVERAGE FORWARD CURRENT — A
Fig. 1 - Current Ratings Characteristics

80 - -
. %:#Lﬁé”
o 7N

60 30 =
. 47/4
50 RMS LIMIT

NI/ At
/ IRK.61,

PER JUNCTION
T4 = 150°C

Q 10 20 30 40 50 60
AVERAGE FORWARD CURRENT — A
Fig. 3- Forward Power Loss Characteristics

Conduction angle

1300 AT ANY RATED LOAD CONDITION AND WITH
\\ RATED VRRM APPLIED FOLLOWING SURGE
1200 INITIAL TJ = 150 °C7]
\\ @ 60 Hz 00083 s
1100 ® 50 Hz 00100 s/
1000 \\
N
900 ]
800 \\\
700 \\1\
N
600 \
IRK 61 . N
500 —pER JUNCTION A~
| l N
400 L L1 s
1 10 100

NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N
Fig. 5 - Maximum Non-Repetitive Surge Current

b5E D

IRK.61, .81, .101 Series

b 160 H'l?K 6"| ‘ l I
' 150 [eRthd=C (DC) = 0.65 K/W
& [
ZR) L]
[14
W 130 ‘\\ 0
é 120 \\ k Conduction Period
" Y\ ‘\
g() 110 \ \ N N
N N

0 VAR Y
w100 AN
@ 1, ] ) N ~N
£ 9 307 | ™ N
g el | ) h
2 80

i
= | 1200 |180'| |OC
s 70 '
>
<
=

MAXIMUM AVERAGE FORWARD POWER LOSS - W

PEAK HALF SINE WAVE FORWARD CURRENT - A

110
100
90
80
70
60
50
40
30
20
10

1500

1300

1100

300

700

500

300

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

0 10 20 30 40 50 60 70 80 90 100
AVERAGE FORWARD CURRENT - A
Fig. 2 - Current Ratings Characteristics

| V' 11/

/A
4

/
T iy
'

Q0 HLTT/,
/4
/A

o
NN

N

RMS LINIIIT / /
[ A
I T L.

Conduction Period

N

IRK.61..
PER JUNCTION
T = 159‘CI

AVERACE FORWARD CURRENT — A
Fig. 4 - Forward Power Loss Characteristics

MAXIMUM NON REPETITIVE SURGE CURRENT
VERSUS PULSE TRAIN DURATION. CONTROL|
_\Kor CONDUCTION MAY NQT BE MAINTAINED
F—INITIAL TJ = 150 ~C

L INO VOLTAGE REAPPLIED
cLRATED VRRM REAPPLIED:

X

\\
\\
~

FAVA

IRK.61..

[ PER JUNCTION N
L L1t

01 A 1

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

D175



IRK.61, 81, .101 Series B 4855452 00Lbbk52 2Ty EEINR
INTERNATIONAL RECTIFIER LSE D

=
. 120
w 110
S 100 :
'; %0 // &i‘?)
[@] 80 i 4—;,,
"o oA PN
g 60 / '/\’:3*/[."\\\\)14
z 50 / yd z"r\..‘,\\ NN
= N
Iilé 30 /// ! DK/W\ :\\‘ \Q\\
5 /// ol PERIRJKUSET]ON P \\>§\
4 T0k/w .y N
s 10 A T ; 150l-c i - \\:\
=2 N-_N—%
= 0
= 0 10 20 30 40 50 60 70 20 40 60 80 100 120 140
=2

AVERAGE FORWARD CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — *C
Fig. 7 - Forward Power Loss Characteristics

= | INE!
= 300 oo A NLR
| |ne' \.\}4_ \0‘%_
B 250 =3 —-(:2800\? N
g 3 i ect) /'/ \\ N \q?
Z 200 g \0-54,» NL N2
3 /7 0.5, \\\
® 150 s \f’f (D \\
£ // o TN \\\
= 100 // o ST : N
=1 2 x IRK.61.. — ™~
2 5 // SINGLE PHASE BRIDGE [ W~~\\\\\\\§>\
3 CONNECTED K27 Sy e e S N Y
= = . T
- Ryl =

0 20 40 60 80 100 120 20 40 60 80 100 120 140
TOTAL OUTPUT CURRENT - A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — *C
Fig. 8- Forward Power Loss Characteristics

500 ;
A 1)
5 450 D
1 4 20" \\ X
g (Rect) >/ NG
ec
2 350 3 S
= 300 =11 RN
m PO N NG
3 250 ve o A
a - 29
2 200 / \!\/,Z'\ \\\
0.5
5 1o / e TSN TINCN
ez e Ll S
3 100 HREE )I;}-I&gEmBéIDGE""sK SuEEAAY
s T W L TN RN
5 5 yd CONNECTED P2t R
< P TS = 150°C ﬁ?‘w*-—- SIS
o L

0 25 50 75 100 125 150 175 200 20 40 60 80 100 120 140
TOTAL QUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - ‘C
Fig. 9 - Forward Power Loss Characteristics

D176




(]

MAXIMUM ALLOWABLE CASE TEMPERATURE - -

MAXIMUM AVERAGE FORWARD POWER LOSS - W

PEAK HALF SINE WAVE FORWARD CURRENT - A

Bl ua55452 0016653 130 EEINR
INTERNATIONAL RECTIFIER L5E D

160

1 T T T T T
IRK.81..

150 ke—RthJ=C (DC) = 0.50 K/W.

140
130 \\ N Q

\\%\Conduction onc’le

MEEAANN
MEEE SN
o \ ARNN

T TN
30°  60° 90°120°180°
80 L n 1

0 10 20 30 40 50 60 70 80 90
AVERAGE FORWARD CURRENT — A

Fig. 10 - Current Ratings Characteristics

o w1 J T T/,
90 28:\\7/\ /17/6/
80 30— 7’7,//

70 RMS L||M|y / 4
60 4
s N/

40 /4 4{3»

30

Conduction angle
20 4 TRK BT ' :
10 |_PER JUNCTION
TJ = 150°C

0
0 10 20 30 40 30 60 70 80
AVERAGE FORWARD CURRENT - A

Fig. 12- Forward Power Loss Characteristics

1900 —472N¥ RATED [GRD CONDITION AND WITH
1400 RATED VRRM APPLIED FOLLOWING SURGE.
N 8% th oy
2 Q. s
1300 \\ @ 50 Hz 00100 §
1200 q
AN
1100
N
1000 3
900 N
800 Y
NN
700 ‘\\\
600 =
IRK.81.. \§
500 —pgR JUNCTIO N
400 I L1l
1 10 100

NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES - N
Fig. 14 - Maximum Non-Repetitive Surge Current

C

MAXIMUM AVERAGE FORWARD POWER LOSS - W MAXIMUM ALLOWABLE CASE TEMPERATURE -

PEAK HALF SINE WAVE FORWARD CURRENT - A

IRK.61, .81, .101 Series

180
150
140
130
120
110
100

390

80

70

140
130
120
110
100
90
80
70
60
50
40
30
20
10

1700

1500

1300

1100

200

700

500

300

||£K.81.I ! !
Rthd—C (DC) = 0.50 K/W
N 4./
\\\t\\\ Conduction Period
RNNAN
TR
AR NNERN
SFEETN T
LT e
¢] 20 40 60 80 100 120 140

AVERAGE

FORWARD CURRENT - A

Fig. 11 - Current Ratings Characteristics

¥
DC

180" _|

120"
F— 90" —

| 60°

30"

RMS \I_IMIT A
/

/4

14/ /4

Conduction Period

IRK.81..
PER JUNCTION
J o= '150'(21

0 20 4

0 60 80 100 120 140

AVERAGE FORWARD CURRENT - A

Fig. 13- Forward Power Loss Characteristics

MAXIMUM

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

NON REPETITIVE SURGE CURRENT

| INITIAL TJ = 150 *C
NO VOLTAGE REAPPLIED

N

N

-1} LRATED VRRM REAPPLIED
[

N

o~

y

IRK.81.

—PER JUNCTION
[

.01

1 1

PULSE TRAIN DURATION - s

Fig. 15 - Maximum Non-Repetitive Surge Current

D177



IRK.61, .81, .101 Series

MAXIMUM AVERAGE FORWARD POWER LOSS - W

MAXIMUM TOTAL POWER LOSS — W

MAXIMUM TOTAL POWER LOSS — W

140

120

100

80

60

40

20

450
400
350
300
250
200
150
100

50

800
700
600
500
400
300
200

100

INTERNATIONAL RECTIFIER

BN 4355452 00Llbb5Y4 077 EEINR

AVERAGE FORWARD CURRENT - A
Fig. 16 - Forward Power Loss Characteristics
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