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INTERNATIONAL RECTIFIER &GSE D 165A
Features 195A

230A

B High voltage

® Electrically isolated base plate

M 3000 V- isolating voltage

® Industrial standard package

m Simplified mechanical designs, rapid assembly
B High surge capability

B lLarge creepage distances

B Beryllium oxide substrate

B Also available with aluminum nitrade substrate

Description

This new IRK series of INT-A-paks uses high voltage
power diodes in two 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 freewheel diode. These
modules are intended for general purpose applica-
tions such as battery chargers, welders and plating
equipment and where high voltage and high current
are required (motor drives, etc.).

Major Ratings and Characteristics

Parameters |RK.165... {IRK.195... [IRK.235... | Units
IRK.166... | IRK.196... | IRK.236...

lravy @ To=100°C | 165 195 230 A

leqms) 260 305 360 A

I 50Hz| 4000 4750 6540 A
60Hz| 4200 4980 6850 A

o 50Hz| 80 113 214 | kA%
60Hz| 73 103 195 | kaZs

2n 1130 1130 2140 [kA%/s

Viagpu fange Up to 2000 |Up to 20001Up to 2400 V

T 3 -40 t0 150 °C
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ELECTRICAL SPECIFICATIONS

Voltage Ratings INTERNATIONAL RECTIFIER BSE D
Type number Voltage| Vg, » Maximum repetitive | Vi, . Maximum non-repetitive lopy Max
Code peak reverse voltage peak reverse voltage @ 150°C
\ \'4 mA
04 400 500 50
IRK.165- / IRK.166- 06 600 700 50
IRK.195- / IRK.196- 08 800 900 50
IRK.235- { IRK.238- 10 1000 1100 50
12 1200 1300 50
14 1400 1500 50
16 1600 1700 50
18 1800 1900 50
20 2000 2100 50
IRK.235- IRK.236- 22 2200 2300 50
24 2400 2500 50

Forward Conduction

IRK.165|IRK.195| IRK.235

Parameters IRK.166 |IRK.196| IRK 236 Units| Conditions
IF(M Maximum average forwardcurrent | 165 195 230 A | 180° conduction, half sine wave
@ Case temperature 100 100 100 °C
hw Maximum RMS forward current 260 305 360 A |asACswitch
lesw  Maximum peak, one-cycleforward, | 4000 4750 | 6540 A [t=10ms | Novoltage | Sinusoidal half wave,
non-repetitive surge current 4200 | 4980 | 6850 A |t=8.3ms | reapplied | initial T,=T max
3350 | 4000 | 5500 | A [t=10ms |100%V .,
3500 | 4200 | 5750 A [t=8.3ms | reapplied
It Maximum Ptfor fusing 80 113 214 | kA%s [t=10ms | Novoltage | Sinusoidal half wave,
73 103 195 | kA% |t=8.3ms | reapplied | Initial T =T max
56 80 151 |kA%s |[t=10ms | 100%V,,,
52 73 138 | kA’ |t=8.3ms | reapplied

Wt Maximum [%/tfor fusing 798 | 1130 | 2140 |kA¥s|t=0.110 10ms, novoltage reapplied
Veqon Lowlevelvalue of thresholdvoltage | 0.70 | 0.75 | .79 | V (1 B.7%XmX |, <1 <xX1, ) T =T max.
Veaop Highlevel value of threshold voltage| 0.87 | 0.86 | 0.92 V. |@Xlgy,<1<20xxxl,)  T,=T max
Ty Low level forward slope resistance | 1.69 092 | 064 | me [(18.7%xnxl,,, <I<zxl, )T =T max
T High level forward sloperesistance | 1.42 077 | 049 | mQ |(axl,,,<I<20xxxl,) T,~T,max.
FW,,TJ-T'l max., 180° conduction

2
Av. power =V, X b, #1X (I e

F(AV)
Iy = x|

V,

ew  Maximumforward voltage drop 1.57 132 | 1.26 v

Thermal and Mechanical Specifications

T, Junction operating temperature -40t0150 °C

T " Storage temperature range 4010150 °C

R, Maximumthermalresistance 0.20 0.20 0.17 [K/W | IRKD-IRKC-IRKJ | Per junction, DC operation
junctionto case 0.20 0.20 0.17 |K/W [IRKE

R,cs Thermalresistance,caseto 0.035 | 0035 | 0.035 KW Mounting surface flat, smooth and greased
heatsink ) ’ ’ (per module)

T INT-A-pakto A mounting compound is recommended and the
Mounting heatsink 4106 Nm | tourque should be rechecked after a period of
tourque+10% Busbarto INT-A-pak 4t06 Nm | about 3 hours to allow for the spread of the

compound

wt Approximate weight 500 g

17.8 oz
Casestyle INT-A-pak

Blocking

lnu  Max. peakreverse lsakage current 35 35 35 mA | T =150°C

Vs RMSisolation voltage 3000 | 3000 | 3000 | 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 Ry, when devices operate at different conduction angles

than DC)
Conduction angle :221 gg :22: gg :gzggg Units | Conditions
180° 0.016 0.016 0.016 KW | T,=T, max.
120° 0.019 0.019 0.019 K/w Sinusoidal conduction
o0° 0.024 0.024 0.025 KIW
! & k 60° 0.035 0.035 0.036 KIW
30° 0.060 0.0680 0.060 KIW
180° 0.011 0.011 0.012 KW T,= T, max.
120° 0.019 0.019 0.020 KW Rectangular conduction
90° 0.026 0.026 0.027 KIW
i 60° 0.037 0.037 0.037 KIW
r—0 30 0.060 0.060 0.060 KW
Ordering Information Table INTERNATIONAL RECTIFIER bSE

Device Code

- Module type
- Circuit configuration (See Outline Table)
Current rating: IF (AV) x 10 rounded

- 5= option with spacers and longer terminal screws

6 = option with standard terminal screws
- Voltage code: Code x 100 = Varm

- None = Standard devices (beryllium oxide)
N = Aluminium nitrade substrate (contact factory)

Outline Table
(SEE TABLE)) 4 A CONTAINS BERYLLIUM OXIDE CERAMIC
H L E‘; ® Moy contain Beryllum Oxide
wlol ol @ o Ceromic, ond under normal
<] circumstonces 1s non hazordaus,
e ® Do not open, cut or gring
® Unserviceoble parts must be
94(3.70) disposed of os hormful woste
7 80(3.15
(02_7- { ) 3 Screws M6 x 1 HARMFUL
5 (@ For oll types] A B c 0 E
N = IRK 5 25(0.98) | ——-- ——— 41{1.61) [47(185)
4 32 Hoes 265 TRK 6 | 23(091) [ 30(1 18y | 36(142) | —--— | ===
IRKD... IRKE... IRKC... IRKJ...
- . _

- All dimensions in millimeters (inches) O
- Dimensions are nominal "~ _
- Full engineering drawings are available .

on request . 3 +
- UL identification number for cathode @+

wire: UL 1385 L
- UL identification number for package:

UL 84V0 e +
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PEAK HALF SINE WAVE FORWARD CURRENT — A

4000

3500

3000

2500

2000

1500

1000

NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES ~ N

MAXIMUM TOTAL POWER LOSS - W

MAXIMUM TOTAL FORWARD POWER LOSS — W

1600

1400

1200

1000

800

600

400

200

0

500

400

300

200

100

[ 1 N I
2 g
N i i3 / L 0_%\_% 45%
s Z A
t t 1 / %1\/"‘ N P
%
/ £ N\ =
% ol
/| N \\\\\4\
a,
(120. / N \\ AN \%’fr
Rect 4 O,SI\ \ \ \ -+
Ik/ly E\\ \‘\:\\
025/r
s - NN
3 X IRK.166.. /g ~— \
/ THREE PHASE BRIDGE :\ \\§§\§
> CONNECTED By — P~ ~
1) = 150°C - “\\2$§§\'
0 100 200 300 400 500 30 60 90 120 150
TOTAL OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE — -C
Fig. 6 - Forward Power Loss Characteristics
- P -] /
Conduction angle / : N
180" —A AN 5
(Sine) / OJA'J\ N
b \\
. DC-—%\‘ &\&
A P RN
v \‘\\\
IRK 166. -
/ PER JUNCTION ]
Td = 150°C
0 50 100 150 200 250 20 40 60 80 100 120 140

TOTAL RMS OUTPUT CURRENT — A MAXIMUM ALLOWABLE AMBIENT TEMPERATURE - *C
Fig.7 - Forward Power Loss Characteristics

AT ANY RATED LOAD CONDITION AND WITH
RATED VRRM APPLIED FOLLOWING SURGE
INITIAL TJ = 150 -€

AY

> ® 60 Hz 0.0083 s
[~ @ 50 Hz 0.0100 s

Yg_

AN

IRK.166 .
PER lJUF\:CTION

11

=~
\§

Ry

1

10

100

Fig. 8- Maximum Non-Repetitive Surge Current

4000

MAXIMUM NON REPETITIVE SURGE CURRENT
VERSUS PULSE TRAIN DURATION CONTROL
OF CONDUCTION MAY NOT BE MAINTAINED
\ HINITIAL TJ = 150 " C
oy

NO VOLTAGE REAPPLIED
\ \ L TH RATED VRRM REAPPLIED)
L
P

3000 \<

AY

2000 SEEILN
W

N
\ \\

TIRK 166 N~
PER JUNCTION \\

™
01 1 1

PULSE TRAIN DURATION - s
Fig. 9- Maximum Non-Repstitive Surge Current

PEAK HALF SINE WAVE FORWARD CURRENT — A
/
A
7/
2

D237



IRK.165, .166, .195, .196, .235, .236 Series

INTERNATIONAL RECTIFIER BS5E D
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