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International
TR Rectifier IRK.71, .91 SERIES

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

Features

B Electrically isclated: DBC base plate 75 A
3500 Vy,,,s Isolating voltage

Standa?g.sJEDEC package 95 A
Simplified mechanical designs, rapid assembly
Auxiliary cathode terminals for wiring convenience
High surge capability

Wide choice of circuit configurations

Large creepage distances

ULE78996 approved G}

Description

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

Major Ratings and Characteristics

Parameters| IRK.71 IRK.91 Units
R BT PR N
logms) ) 165 210
lyew @50Hz| 1665 1785
lea @ 60Hz| 1740 1870 A
t @50Hz| 13.86 15.91 KAZs
@60Hz| 12.56 14.52 KA%s
1t 138.6 159.1 KAZs
Viarm Fange 400t0 1600 v
Tsra -4010125 °C
T, -40to125 oC
{*) As AC switch.
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ELECTRICAL SPECIFICATIONS

Voltage Ratings
VnaM R m.axlmum Vnsw maxlrpum VDRM , max. repetitive IHRM
Voltage repetitive non-repetitive peak off-state voltage, | Ipau
Type number Code  [peak reverse voltage |peak reverse voltage| gate open circuit  |125°C
- A v \ mA
04 400 500 400
06 60O 700 800
08 800 900 800
IAK.71/ .91 10 1000 1100 1000 15
12 1200 1300 1200
14 1400 1500 1400
16 1600 1700 1600
On-state Conduction
Parameters IRK.71 IRK.91 Units Conditions
ITW/, Max. average on-state
current (Thyristors) 75 s 180° conduction, half sine wave,
IFW/) Max. average forward To=85C
cumrent (Diodes)
1 Max. continuous RMS
otRMS) on-state current. 165 210 "_E:.:'_'_‘ or ’—E::,_’—'
As AC switch A I(HMS) ‘(HMS)
fgy Max.peak, cne cycle 1665 1785 t=10ms | No voitage
or non-repetitive on-state 1740 1870 t=8.9ms| reapplied :alrl'fu::,alszl
legy Of forward current 1400 1500 1=10ms } 100% V., inital T, =T, max.
1470 1570 1=8.3ms| reapplied
1850 2000 t=10ms TJ =225C,
1940 2100 t=8.3ms{ no voltage reapplied
1%t Max 1%t for fusing 13.86 15.91 t=10ms | No voltage
12.56 14.52 t=8.3ms | reapplied Initial T, =T, max.
9.80 11.25 2 t=10ms | 100% Vg
KASs
8.96 10.27 t=8.3ms | reapplied
17.11 20.00 t=10ms TJ=25"C,
15.60 18.30 tw 8,3ms| no voltage reapplied
12t Max 13 for fusing (1) 138.6 159.1 KaRs 1=0.1 to 10ms, no voltage reappiied
VT(TO) Max, value of thrashold 0.82 0.80 v Low level (3} T_, - T" max
voltage (2) 0.85 0.85 Highlevel (4)
[A Max. value of on-state 3.00 2.40 Low level(3) TeT
=T, max
siope resistance (2) 2.90 225 mQ Hightevel (4) =T
Vm Max. peak on-state or 150 158 v Im=nxlwm T o285
N K . = J=
Ve forward voltage 'm"”"ryw;
di/dt Max, non-repetitive rate T )= 25¢°C, from 0.67 va'
of rise of tumed on 150 Alus b =1 X bpayye lg =500mA,
current tr< 0.5 us,tp>6us
(" Max. holding current 200 T,=25C, anode supply =6V,
mA resistive load, gate open clrcuit
I Max. latching cumrent 400 T,=25°C, anode supply =6V, resistive load

(1) Ptfor time t, = 12Vt x
@ 1>nxl,y,

(2) Average power = V.mo) x IT(AV) +rx (lmws))2

@) 16.7% xnxl, <b<mxly,
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Triggering
Parameters IRK.71 IRK.91 Units Conditions
Pau Max. peak gate power 12 12
w
PE Av) Max. average gate power 3.0 3.0
lGM Max. peak gate current 3.0 3.0 A
“Vgu Max. peak negative
gate voltage 10
\ Max. gat It 4.0 T,=-40°C
GT ax. gate voltage \' L Anocde supply =6V
required to trigger 25 T,=25°C istive |
17 T,=125°C resistive load
lay  Max. gate current 270 T,=-40°C Ancde supply =6V
required to trigger 150 mA T,=225°C istive load
B0 T,=125C |
Vw Max. g.ate von?ge 025 v T J=125°C, )
that will not trigger rated V,_, applied
lsp  Max. gate current T =125,
" . 6 mA :
that will not trigger rated V'JRM applied
Blocking
Parameters IRK.71 IRK.S1 Units Conditions
lam Max. peak reverse and
bru off-state leakage current 15 mA T,= 125 °C, gate open circuit
at Ve Voam
2500 (1 min) 50 Hz, circuit to base, ail terminals
Vins FMS isolation voltage v
3500 (1 sec) shorted
dv/dt Max. critical rate of rise 500 Vius T 4= 125°C, .linéar to 0.67 Vnm'
of off-state voltage (S) gate open circuit

(5) Avallable with dv/dt = 1000V /us, to complete code add S90 i.e. IRKT91/16 S90.

Thermal and Mechanical Specifications

Parameters IRK.71 IRK.91 Units Conditions
T, Junction operating -4010 125
temperature range °c
ng Storage temp. range -40to125
Ry c Max. Internal thermal
rasistance, junction 0.165 0.135 Per module, DG operation
to cfase i KIW
Rycs Typical thermal resistance o4 Mounting surface flat, smooth and greased.
case fo heatsink - Flatnass <0.03mm; roughness <0.02mm
T Mounting torque + 10% s A ing compound is ted
N and the torque shouldbe rechecked after
1o_heatsink Nm a period of 3 hours to allow for the
busbar 3 spread of the compound
wt Approximate weight 83(3) g (oz)
Case style TO-240AA JEDEC
www.irf.com 3
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AR Conduction (per Junction)
(The following table shows the ir nt of thermal

Devi Sine half wave conduction Rect. wave conduction
evices ™ Jaor | 120° | o0 60° | 300 | 180° | 1200 | so° 60° a0 |UNs

.xﬂmwhendevbesopemleatdifamntmlduﬁimanglssman DC)

IRK.71 0.06 0.07 0.09 0.12 0.18 0.04 0.08 0.10 0.13 o.18 G
0.05 0.06 0.08 0.12 0.03 0.05 0.06 0.08 0.12

IRK.81 0.04
Outlines Table
IRKT.J.. () IRKH./.. (")
19REF. 155205 18REF 155105
X Scrows M3 x 0.8
Screws M5 x 0.8 OFf), 0812062 g X ©71)  {0612002) PFayonteb. 2808
l | (011 x 0.63) (011 x0.03)
gl «] = g gl g =< _|§
3glss -8 @]e | 83]23 w8 3|e
«: wH oo o “Hlun = X-3 +| :
Cheg B3 = K z [ ®2]ae 331 8|8
=1 "] ] nl 3 = =l =} J =
Q! + —-
#8341 03 be{ 3 ¥easoa alg
{0.25 £ 0.01) R (0.25 + 0.01) R g
«| 3 ¢ =|3
(=] —_ =
ST 8
33| 58 k33
—~ H L= ay
ey = l 58| Yol |eg -
sl | E.a o) =y geliss]  IIrlie LN
&5 | 88
H ]
20205 | 20405 |
] (0.79 = 0.02) 0.7 £ 0.02)
20105
{0.76 = 0.02)
15205
(0.59 + 0.02)
92205
(3622008
IRKL.J.. (")
18 REF. 165105
Scraws M51 08
071)  {0612002) coyoniap 28408
(0.11x0.09)
§ = _|§
e gg wg| Sle
Ll K -3 I
ol a® 3=
8|8z 53 =
{ s
geazoa e
{0.25 2 0.01) fd =4 ~_
“lg 43
=~ o
2w
VYo
: H
§o’ N
v -] -
- = 34
8!
20:0.5
0.79 £ 0.02
20105
0.79 + 0.02)
15205 80103
{059 x 0.
D200 ebot)
82105 o
(3.0220.02)
All di ions in millimeters (inches)

(*) For terminals connections, see Circuit configurations Table
NOTE: To order the Optional Hardware see Bulletin 127900
4
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Circuit Configurations Table
IRKT IRKH IRKL
- o )
. . .
@ @ ®
@ | ® @
G1 K1 K2 G2 G1 K1 K2 G2
@ 06 @ ® ™ ©

Ordering Information Table

Device Code
IRK.92 types
With no auxillary cathode
R -
=) @ E(n.sa)
- Module type ad
ﬂ - Circuit configuration (See Circuit Contiguration table)
- Currentcode** ** Available with no auxiliary cathode.
El - Vottage code (See Voitage Ratings table) To specify changa: 711072
El - dwdicode: S90 = dvidt 1000 V/ps 911002
No letter = dv/dt 500 Vs e.9. : IRKT92/16 etc.
G 130 ——T— T G 130
g IRK.71.. Series £ T RK.71.. Sefies
g R (DC) = 0.33 K/W g Rinsc (DO) = 0i33|K/\A.l
g 120 t | g 120 11
o . ~d it
E 110 N 4 5 £ 10 N N L b
o ) \ [ » — s onducton Periodd
2 N N\Conductian Angls ] VAR Condu of
S 100 N 3 100 N,
2 AYAYANN % IRWNUAS
? AN g . NNVEAN
8 R N 2 a0°) \,,_]1\ AN
< i | : ed LN T
§ % o g ® -
E 180 E l|120 180 ne-H
8§ 70 [ 5 10 |
= =

0O 10 20 30 40 50 60 70 80 0 20 40 60 80 100 120
Average On-state Current (A) Average On-state Current (A)

Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics
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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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Fig. 7 - On-state Power Loss Characteristics
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Fig. 10 - Current Ratings Characteristics Fig. 11 - Current Ratings Characteristics
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Fig. 12 - On-stats Power Loss Characteristics Fig. 13 - On-state Power Loss Characteristics
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Fig. 16 - On-state Power Loss Characteristics
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Fig. 19 - On-state Voltage Drop Characteristics Fig. 20 - On-state Voltage Drop Characteristics
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Flg. 23 - Thermal Impadance Z, | . Characteristics
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