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International
ISR Rectifier IRK.41, .56 SERIES

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

Features

M Electrically isolated: DBC base plate 45 A
W 3500V, . isolating voitage

| Standa?ijDEC package 60 A
B Simplified mechanical designs, rapid assembly

B Auxiliary cathode terminals for wiring convenience
B High surge capability

H Wide choice of clrcuit configurations

M Largecreepage distances

M ULE78986 approved TRY

Description

These IRK series of NEW ADD-A-paks use power
dlodes and thyristors In a variety of circuit configura-
tions. The semiconductor chips are electrically iso-
lated from the base plate, allowing common heatsinks
and compact assemblles to be built. They can be
interconnected to form single phase or three phase
bridges or AC controllers. These modules are intended
for generat purpose high voltage applications such as
high voltage regulated power supplies, lighting
circuits, and temperature and motor speed controi
clrcults,

Major Ratings and Characteristics

Parameters|{ IRK.41 IRK.56 Units
1 orl
T Fav)
@85°C 45 60 A
logme 100 135
Ly @S50HZ 850 1310
lrsy @ 60HZ 890 1370 A
2t @50Hz| 361 8.50 KAZ%s
@6oHz| 3.30 7.82 KAZs
=t 36.1 85.0 KAZs
Varutange 400t01600 v
Tera -40t0125 C
T, -40t0125 <
{*) As AC switch,
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IRK.41, .56 Series International
Bulletin 127131 rev. G 09/37 ToR Rectifier

ELECTRICAL SPECIFICATIONS
Voltage Ratings

Vipan s maximum Vasu® maxi‘rpum Vory» Max. repetitive | |
Voltage repetitive non-repetitive peak off-state voltage, | lpay
Type number Code peak raverse voltage | peak reverse voltage gate open circuit 125°C
- A\ v v mA
04 400 500 400
06 600 700 600
08 800 900 800
IRK.41/ .56 10 1000 1100 1000 15
12 1200 1300 1200
14 1400 1500 1400
16 1600 1700 1800
On-state Conduction
Paramaters IRK.41 IRK.56 Units Conditions
IWW) Max. average on-state
current (Thyristors) 45 60 180°conduction, half sine wave,
IF(AV) Maximum average 45 €0 T.=85C
forward current (Diodes)
| Max. continuous AMS
HrwS) on-state current. 100 135 "—E:j*’—‘ or —‘I::':I—v—'
As AC switch A '(HMS) I(HMS)
lrgw  Max. peak, one cycle 850 1310 t=10ms |No voltage
Sinusoidat
or non-repetitive on-state 890 1370 t=8.3ms| reapplied half wave,
leg O forward current 718 1100 t=10ms | 100% Vo, InitalT =T, max.
750 1150 t=8.3ms | reapplied
940 1450 t=10ms | T,=25C,
985 1520 1=8.3ms|no voitage reapplied
2t Max.1%forfusing 3.61 8.56 t=10ms | No voltage
3.30 7.82 t=8.3ms | reapplied Initial T, =T max.
2.56 6.05 2 t=10ms | 100% Vo,
KA*s
2.33 5.53 t=8.3ms | reapplied
4.42 10.05 t=10ms | T ,=25°C,
4.03 9.60 t=8.3ms |no voltage reapplied
=Nt Max. Htforfuslng (1) 36.1 85.6 KAN's 1=0.1 to 10ms, no voltage reapplled
Vrro) Max.value of threshold 0.88 0.85 v Low level (3) T,=T, max
vohage (2) 0.91 0.88 High level (4)
f Max. value of on-state 5.90 3.53 ma Lowlevel (3) Ty =T, max
slope resistance (2) 5.74 3.41 High lavel (4)
Vo  Max, peakon-state or Ipg=mx "I’(Avn T,=25C
. 1.81 1.54 v
Vg, forward voltage ley=mx lP(AV)
di/dt  Max. non-repetitive rate T,=25°C, from 0.67 Vpau,
of rise of turned on 150 Alps Im=1: x I.NAV), lg =500mA,
current t< 0.5 s, tp> Gus
T,=2%C, anode supply =6V,
by Max. holding current 200 J .
mA resistive load, gate open circuit
I Max. latching current 400 T,=25°C, anode supply = 6V, resistive load

(1) Ptfortime t =™t xt,  (2) Average power = Viaor X ban + X “T(MS))Z (3)18.7% xnxl, <l<mxl,
@1>xxly,
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International IRK.41, .56 Series
ToR Rectifier Bulletin 127131 rev. C 09/97
Triggering
Parameters IRK.41 IRK.56 Units Conditions
Psu Max. peak gate power 10 10
w
PE av) Max. average gate power 25 2.5
IGM Mazx. peak gate current 25 25 A
Vo Max. peak negative
gate voltage 10
Vg Max. gatevolt 40 v 1o 40 1 anod ly =6V
&t ax.- ge;ev:| age 25 T,225°C node supply =
required to trigger 17 T,=125GC resistive load
270 T,=-40°C
! Max. gate current o Anode supply =6V
ar 9 150 mA T,=25°C oce supply
required to trigger r tiva load
80 T,=125°C
v Max. gate voltage T =125C,
et ? 9 0.25 v J !
that will not trigger ratedV . applied
loy  Max. gate current TJ=125’C,
that will not trigger 6 mA ratedV, ., applied
Blocking
Parameters IRK 41 IRK.56 Units Conditions
b Max. peak reverse and
by  Off-state leakage current 15 mA T,=125 °C, gate open circuit
at Varm, Vorm
2500 {1 min) 50 Hz, circuit to base, alt terminals
Vins RMS isolation voitage v
3500 (1 sec) shorted
dv/dt Max. critical rate of rise 500 Vius T, = 125, linear to 0.67 V.

of off-state voltage (5}

gate open circuit

(5} Avallable with dv/dt = 1000V/j

, to complete code add S90 l.e. IRKT41/16 S90.

Thermal and Mechanical Specifications
Parameters IRK 41 IRK.56 Units Conditions
T Junction operatin
‘ perating -40t0 125
temperature range oG
g Storage temp. range -40to 125
Ryyc Max. intemal thermal
resistance, junction 0.23 0.20 Per module, DG operation
to case KIW
RAycg Typleal thermal resistance Mounti srmooth d.
case to heatsink 0.1 Fl 0.03 rrwny; rough 0.02roem
T Mounting torque % 10% A ing P §
andthetorqueshouldb hecked aftera
1o heatsink 5 Nm period ot3hoursto allowforthe spread of
busbar 3 thecompound
wt  Approximate weight 83 (3) g (0z)
Case style TO-240AA JEDEC
www.irf.com 3
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International

IRK.41, .56 Series
ToR Rectifier

Bulletin 127131 rev. C 09/97

AR Conduction (per Junction)
(The following table shows the increment of thermal resistance R, - when devices operate at different conduction angles than DC)
Devi Sine half wave conduction Rect. wave conduction Unit
evices ™ 1o | 1200 | 900 500 acc | 1800 | 120° 90° 60" s |
IRK.41 011 0.13 0.17 0.23 0.34 0.09 0.14 0.18 0.23 0.34 -
IRK.56 0.09 0.1 0.13 0.18 0.27 0.07 0.1 0.14 0.19 0.28
QOutlines Table
IRKT.J.. () IRKH./.. (*)
18 REF. 155205 18 REF. 155205
M5 08 OT . 0812002 g oo oy SoroweMEx 08 ©71) (081 £002  Fastontab. 28408
0.11 x 0.03) (0.11x0.03)
af = g| =T o — Tz
EETEE 8|28 ne 8] 5|3
eEl b A EHEE D\ 433 5¢
Lt R = [ ®2]RE s3] %=
263103 a § #83:03 213
0.25 £ 0.01) M {0.2520.01) Pl i
|3 |3
S - s
IIRE
95| 38
[ g] -2 -
Y ol By 82| 55T ()
Y (e it
2% [d] E ng
|g = Ng
20:0.5. 2005 |
(0.79 2 0,
2005
(0.79 = 0.02)
15205
(059 + 0.02)
92205
{3.82 + 0.02] ol
IRKL./.. ()
18 REF. 155205
Scrawa ME 208 ©71) . 0612000  Fan b 28208
©.11 x 0.03)
23| .8 =3 3|2
2alaa _\ 5| &l =
223 s3| “|c
T —_
F 831023 2§
(0.25 £ 0.01) > i
et e

Pich 40202
£.1610.01)

054075
(0.8120.00)

All dimensions in millimeters (inches)

(*) For terminals connectlons, see Circuit configurations Table

NOTE: To order the Optlonal Hardware see Bulletin 127900
4
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International

IRK.41, .56 Series

TR Rectifier Bulletin 127131 rev. G 09/97
Circuit Configurations Table
IRKT IRKH IRKL
) m "
+ - +
@ @ @
o ® o
a1 Kt K2 G2 a1 K1 K2 a2
@eE e @ 5 @ ©
Ordering Information Table
Device Code
IRK.57 types
With no auxillary cathode
i 1
—| @. 138 (053
- Moduletype - l
- Circuit configuration (See Circuit Contiguration table)
E - Curentcode** **  Available with no auxiliary cathode.
- Voltagecode (See Voltage Ratings table) To specify change: 41to42
B - dwdicode:  S90=dv/dt 1000 V/ps 561057
No letter = dv/dt 500 Vps e.g. : IRKT57/16 ete.
G 130 — r G 130 —
g [ [rKa1. series e IRK41.. Series
% " Rinc (DC) = 0.46 K{W % Rinic (DC) =0.46 K'I'v"‘
8 T @ 120
LT L) E N s
] NNR A4
L 1o N " 1o *
g \\&\Cowmﬂon Angic % \\\\ Canduction Period
8] ro \ N
N EEATAANN S oo AN N
% 1 v \Y \ o 100 60“\ N
g 30 60°. o0 AN \\ g \ 3\ \\ N\
k] . L N
< g 12 80— < g \ \ 120 N
£ £ Y Ve [N\
£ £ 1 N
% DC
g @ g a0
0 10 20 30 40 50 0 20 40 60 80

Average On-state Cument (A)
Fig. 1 - Current Ratings Characteristics

Average On-state Current (A)

Fig. 2 - Current Ratings Characteristics
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IRK.41, .56 Series International
Bulletin 127131 rev. G 09/97 TeR Rectifier
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o 90° ~J 7 \ %0° \f ?l%; 7
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s mETNaYa I 2 e 30 ¢ RMS Limit
w 40 g /
% y @ A
c 7 —1 c
i mmw ./ anl A\ s T Lo
2 7 —Clondiicﬂolﬂ Angic g / ) / Conduction Poilod
8 5 ] NV
g T 1 2 A
S / 1RK.41.. Series]™ ] ‘é 20 '/ |PRK",‘)1“ Se,"es—
E 101 Per Junction {— 5 o
E T,=125°C {— £ T I,- 1 —
§ o ] £ 3 o ||
= 0 10 20 30 40 50 = 0 20 10 60 80
Average On-state Current (A) Average On-state Current (A)
Fig. 3 - On-state Power Loss Characteristics Fig. 4 - On-state Power Loss Characteristics
z At Any Rated Load Condition And With < Maximum Non Repettive Surge Current
> Rated Vpppy Applied Folowing Surge. < I Versus Puise Train Duration. Controf]
g ntial T, - 126°C § 800 ¥r Conduction May Not Be Maintained.
g 700 \\ [T~ 60H: 0.0083 5 3 Intial T 5 125°C
(a,) N FHHH=—@,50Hz 0.0100 5] 2 N | HNo Votage Reapplied
s 500 N_L+11T1 % \ | [HRated V pp\Reappled
z \ c >
5 RN O e N
§ o R § 5
O
% PR § 500 M g
& N Id i <]
s 400 = 2 400 n =
I | IRK41.. Series, = IRK.41.. Series Basita
:@: Per Junction 2 [ Per Junction
g 300 L1 11 & 300 11t
1 10 100 0.01 0.1 k]
Number Of Equal Amplitude Half Cycic Cuent Puiscs (N) Puke Train Duration (s)
Fig. 5 - Maximum Non-Repstltive Surge Current Fig. 8 - Maximum Non-Repetitive Surge Current
= 140 T ]
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4 120 120 4 S K b
9 go:\\ /A \9‘ 2 \% &g
2 100 ol -~ s \\ h 2.
~{
o
% 80 — zf ,z / 7s \‘ \\ \ E'c
: ' 2o T NN
O 604 / / . PN @
K] Conduction Angle/,// v IR \\
2 a0 - 7/‘ 74 Ly N
g | Rt series ~ \\
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T,=125°C o —
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Tota! RMS Output Curent (A) Maximum Alowable Ambient Temperature (°C)
Fig. 7 - On-state Power Loss Characteristics
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Infernational IRK.41, .56 Series

TSR Rectifier Bulletin 127131 rev. C 09/97
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= 50 W Connected e
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Total Output Cument (A) Maximum Allowable Ambient Temperature (°C)
Fig. 8 - On-state Powsr Loss Characteristics
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Fig. 9 - On-state Power Loss Characteristics
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Fig. 10 - Current Ratings Characteristics Fig. 11 - Current Ratings Characteristics
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IRK.41, .56 Series International
Bulletin 127131 rev. C 09/97 TR Rectifier
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Fig. 12 - On-state Power Loss Characteristics Flg. 13 - On-state Power Loss Characteristics
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Fig. 14 - Maximum Non-Repetitive Surge Current Fig. 15 - Maximum Non-Repetitive Surge Current
200
I NP
2 180° o\% NG
B e 120° /NN Yo N
] €w* 25 N> e
T, PN NN
30~ <
ol A .y
2 s
3 100 P - // 2] Q\ \\ E\\\\ ]
&
S g 4,// // \\ \\ \\
3 Conduction Angle ,I/'/’/ 2 %Q\\\ N\
— 2Ky "~ "
E w | Z - /Rxse“ Series 4\4 \‘\\< \
% Z PerModue LI ™SS
20 = 196",
g TI 3 12? C —
0
0 20 40 60 80 100 120 180 20 40 60 80 100 120 140
Total RMS Output Curent (A) Maximum Alowable Ambient Temperature (°C)
Flg. 16 - On-state Power Loss Characteristics
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International IRK.41, .56 Series
T@R Rectifier Bulletin 127131 rev. C 08/37
450
T L} |v* \ l
_ Ao . K 1 A Ne?
% 350 [- £ 3 ,A 03 \%: G
- o
g W ol g N Ne
e 74 IR OONA
3 200 Rect) 7 \l\ AN V
k] 7 7 U A
E 150 m \\ I\
5 " ] < N
R € TR S SN
s 50 /] Cc:»nnectedg L2 ow \\
4 IT J= |125°C‘ S M, S
0

0 20 40 60 80 100 120 180 20 40 60 80 100 120 140
Total Output Current (A) Maximum Allowable Ambient Temperature (°C)

Fig. 17 - On-state Power Loss Characteristics
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Fig. 18 - 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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Rate Of Fail Of On-state Current - di/dt (A/ps)

Fig. 21 - Recovary Charge Characteristics

Rate Of Fail Of Forward Current - di/dt (A/us)

Fig. 22 - Recovery Current Charactaristics
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Fig. 23 - Thermal Impedance ch Characteristics
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Fig. 24 - Gate Characterlstics
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