International
TSR Rectifier

Bulletin 127134 rev. B 09/97

IRKU/V41, 56 SERIES

THYRISTOR/ THYRISTOR

Features

B Electrically isolated: DBC base plate

B 3500V, . isolating voltage

B Standard JEDEC package

B Simplified mechanical designs, rapid assembly

B Auxiliary cathode terminals for wiring convenience
B High surge capability

B Wide choice of circuit configurations

B Largecreepage distances

B ULE78996 approved G}

Description

These IRKU/V series of NEW ADD-A-paks use
power thyristors in two circuit configurations, The
semiconductor chips are electrically Isolated from
the base piate, allowing common heatsinks and
compact assemblies to be built. They can be
interconnected to form single phase bridges
(IRKU+IRKV) or 6-pulse midpoint connection
bridge. These modules are intended for general
purpose high voltage applications such as high
voltage regulated power supplies, battery charge
and DC motor speed control circuits.

Major Ratings and Characteristics

NEWADD-A-pak™ Power Modules

45 A
60 A

Parameters| IRKU/V41 | IRKU/VS6 | Units
Frayy @85°C 45 60 A
lT(RMS) 70 95 A
Lga @50Hz 850 1310 A
@60Hz 890 1370 A
& @50Hz 3.61 8.50 KAZs
@ 60Hz 3.30 7.82 KAZs
1>t 36.1 85.0 KA%s
Verutange 400t0 1600 v
Ters -40t0125 C
T, -40t0125 c
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IRKU/V41, 56 Serles Infernational
Bulletin 127134 rev. B 00/97 ToR Rectifier

ELECTRICAL SPECIFICATIONS
Voltage Ratings

Viam» maximum Vg Maximum Vpam: Max. repetitive | looy
Voitage repetitive non-repetitive peak off-state voltage, | loru
Type number Code peak raverse voltage | peakreversevoltage | gateopencircuit  [125°C
- v v v mA
04 400 500 400
08 B0O 800
1IRKU/V41, 56 0 990 15
12 1200 1300 1200
16 1600 1700 1600
On-state Conduction
Parameters IRKU/V41 IRKUNSE Units Conditions
'T(AV) Max. average on-state 45 60 180°conduction, half sine wave,
current A T.=85C
lrums) Max. AMS on-state 70 95 DC
currant @T, 82 80 °C
lew Max. peak, onecycle 850 1310 t=10ms | No voltage
- ) Sinusoidal
non-repetitive on-state 830 1370 {=8.3ms| reapplied half wave,
currant 715 1100 A =10ms | 100% Vg, Initial TJ=TJ max.
750 1150 1=8.3ms| reapplied
940 1450 t=10ms | T =25C,
985 1520 1=8.3ms| no voltage reapplied
2 Max. 12 for fusing 3.61 8,56 t=10ms | No voitage
3.30 7.82 t=8.3ms| reapplied
Initial T =T  max.
2.56 6.05 2 t=10ms | 100% Vg,
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
12t Max. Atforfusing (1) 26.1 85.6 KAZs t=0.1 to 10ms, no voltage reapplied
V'r(m) Max. value of threshold 0.88 0.85 v Lowlevel (3) T, =T, max
voltage (2) 0.91 0.88 High lavel (4)
f Max. value of on-state 5.90 3.53 Low level (3)
t mQ T, = T, max
slope resistance (2) 5.74 3.41 High level (4)
V., Max. peak on-state L= xly,
™ Av) s
voltage 1.81 1.54 v T TH T,=25C
di/dt  Max. non-repetitive rate T,=25°C, from 0.67 Vgpy,
of rise of turned on 150 Alps I =% X lT(AV)’ i 5" 500mA,
current tr <0.5ps, tj >8ps
Iy Max. holding current 200 T,=25C, anodesupply =6V,
mA resistive load, gate open circuit
I Max. latching current 400 T,=25C, anode supply =6V resistive load
= - 2
(1) Pt for time 1= 12Vt x *th. (2) Average power = Vo X by + 1, (IT(RMS))
B)187% xxaxl, <lemxl, (&) I>nxl,,
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International IRKU/V41, 56 Series
ToR Rectifier Bulletin 127134 rev. B 09/97
Triggering
Parameters IRKU/V41 IRKU/VES Units Conditions
Psw Max. peak gate power 10 10
w
PE!AV) Max. averags gate power 25 25
lGM Max. peak gate current 25 25 A
Vg Max. peak negative
gate voltage 10
\' Max. gate voltage 4.0 T,=-40°C
2 v A ly =
required to trigger 25 T,=25°C node supply =6V
17 T,=125°C resistive load
lsr  Max.gate current 270 T,=-40°C Anode supply =6V
required to trigger 150 mA T,=25°C istive load
80 T,=125C |
v Max. gate voltage T,=125C,
@ gatevollag 025 v oy i
that will not trigger ratedV, . applied
IGD Max. gate cu_rvsnt s mA T,=125C, !
that will not trigger rated Vi, applied
Blocking
Parameters IRKU/V41, 56 Units Conditions
law  Max, peak reverse and
Ly Off-state leakage current 15 mA T b= 125 °C, gate open circuit
at Varm VoRM
Viys RMS isolation voitage 2500 (1 min) 50 Hz, circuit to base, all terminals
\'
3500 (1 sec) shorted
dv/dt Max. critical rate of rise T, = 125°C, linear to 0.67 Vg0
500 Vius Y ]
of off-state voltage (5) gate open circuit
Thermal and Mechanical Specifications
Parameters IRKU/NV41 IRKU/V56 Units Conditions
TJ Junction operating - 4010 125
temperature range oG
ng Storage temper. range -4010 125
Ry ,c Max. internatthermal
resistance, junction 0.23 0.20 Per module, DC operation
to case KIW
Ry s Typicalthermal resistance 01 Mounting surfaceflat, smoothandgreased.
case to heatsink : Fi «<0.03mim; rough 0.02mm
T Mounting torque = 10% A ing p 1is rec
10 heatsink 5 and the torque should be rechecked after
Nm a period of 3 hours to allow for the spread
busbar 3 of the compound
wt Approximate weight 83(3) g(oz)
Case style TO-240AA JEDEC

(5) Available with dvidt = 1000Vius, to complete code add S90 L.e. IRKU41/16590.
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IRKU/V41, 56 Series International
Bulletin 127134 rev. B 09/97 TR Rectifier
AR Conduction (per Junction)
{The following table shows the ir of thermal 2 R,,,c when devices operate at different conduction angles than DC)
Devi Sine half wave conduction Rect. wave conduction Unit
C8S [eoe T t20s | s0° 60° | 300 | 180° | fe | soe 50° age |Oe
IRKU/V41 0.11 0.13 0.17 0.23 0.34 0.09 0.14 0.18 0.23 0.34 W
IRKU/VSE|  0.08 0.11 0.13 0.18 0.27 0.07 0.1 0.14 0.18 0.28
Outlines Table
IRKU. /.. x 18 REF. 155205
IRKV.J.. 8 Seema b O, O512008 Fipon iah 2.6 08
{0.11 x0.03)
f
" g g % |3
EH R w8 <5
Walw? S “l »
22|22 L R
2192 TR &3 <
@63203 2lg
{0.25 £0.01) : ?n
All dimenslons in millimsters (inches) 1 1
€ 95| 2=
-2 “e
a«¥l o=
wEr— 28l 3
i3 1ol& = =1 g2
“ — ] { =2
258 ] M
e 20205
l !0479 = 0.02
20205
{0.79 » 1.02)
15205
{0.59 £ 0.02) 80 0.3
(3.15 + 0.01)
92 +0.5
3.62 + 0.02
(*) For terminals connections, see Circuit Configurations Table
Circuit Configurations Table
IRKU IRKV
L) [
+ -
- +
2 @)
- +
oo @ g bo ) 6
G1K1  K2G2 GI1KI K2 G2
@E e weE @6
NOTE: To order the Optlonal Hardware see Bulletin 127900
www.irf.com
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International IRKU/V41, 56 Series

ToR Rectifier Bulletin 127134 rev. B 09/97
Ordeting Information Table
Device Code
~  Moduletype
B - Circuitconfiguration (See Circuit Configuration Table)
- Cumentcode
n - Voltagecode (See Voltage Ratings Table)
B - dwdtcods:  $90=dv/dt 1000 Vigs
No letter = dv/dt 500 Vus
G 130 — T T O 130 "
8 | 1RK.41.. Series & IRK.41.. Series n
%’ R e (OC) = 046 K{yv % R tnic (DC) = 0.46 K/W
@ 120 t 8 120 I
g N 2 N -
5 N 2 AN .
g M0 NN, conauction A e 10
g AN R\% uction Angle & \\\\ Conductjon Pciod
2 AYATALNS 9 o ANNN_TN\,
& 100 \ Y S 100 o q
% 30° 60°.-—\90 \‘ N g \ \}) \\ N
k] o Q N
2 o 120‘\\1‘30 2w \izgh N
: | § Vi [N
E | £ YIED
g 80 g 80
0 10 20 30 40 50 0 20 40 60 80
Average On-state Cument (A) Average On-state Current (A)
Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics
70 100
g | Il - A E be / [/ X
+ / a -
1 1180° o 180°]
g ® 11200 I LY AN 3 80 [—120° #Z/\v’
2 50— g0 4 &‘:ASLimit— § . 2:\\/\ ;7% /]
¢ H o= , S o oL i
7 4 “ ] z £ //// ||
o
S / v/ /4 A S a0 / A'// / .
I N =1
- ./ g 17/ 4 Conductonp o
2 L = .
z ; IRK.41.. Series|— < 2 /; IRK.41.. Series___
E 10— Per Junction — £ fe[J;’;C%D"
€ T,=125°C 1— £ ' I) = T
2, I o 8 o |
2
= 0 10 20 30 40 50 0 20 40 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
g
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IRKU/V41, 56 Series International
Bulletin 127134 rev. B 09/97 TR Rectifier
800 — 900
z Al Any Rated Load Condition And With < Maxmum Non Repetitive Surge Current
= Rated Vg Applied Folowing Surge. 4 ‘s‘ TVersus Puise Train Duration, Control
S K hitial T, = 125°C | 5 800 ¥ Conduction May Not Be Maintained.
5 700 \\ e 60 Hz 0.0083 5 3 Intial T 5 125°C
3 N M@ 50Hz 0.0100s 2 o h N | | HNo Vottage Reapplied
- 600 N 11T § \ | [TRated V pppReap fed]
G M et —
& R 9 &0 h
2 N 5 N
500
8 N
2 N Z 50 i
Q =) -
£ AN 5
S a0 Rt 3 N
S . = 3 a0 } -
T | IRK.41. Series, = IRK.41.. Series T~
= Per junction 3 [“Per Junction
& 300 to1 11 a 300 1 11
* 1 10 100 om 0.1 1
Number Of Equal Amplitude Half Cycle Current Pulscs (N) Pulse Train Dwation (s)

Fig. 5 - Maximum Non-Repetitive Surge Current
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Fig. 6 - Maximum Non-Repetitive Surge Current

' 'l | S \ J, \»
b ~3—— ¥ Vi Foyu— c¢
W ; / o‘&, N
H A T
180"~
EErFAIRNNN
180" A7 25,1 NN \'&
R 4, ?
(Recy o} NOK
7 N \\
£
2 x IRK.41.. Series
// Single Phase Bridge 15\"’“\\ \\\
- Connected ‘\\
ol LU ——
4] 20 40 60 80 100 20 40 60 80 100 120 140
Total Output Cument (A) Maximum Aliowable Ambient Temperature (°C)
Fig. 7 - On-state Power Loss Characteristics (Single Phase Bridge IRKU+IRKV)
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REY: (Rect) ,/ I\ "%‘
T / \ \‘ |
0
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Fig. B - On-state Powsr Loss Characteristics
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International IRKU/V41, 56 Series
ToR Rectifier Bulletin 127134 rev. B 09/97
~ 130 r———— o 130 ——
g IRK 56.. Series g | IRK 56. Seres ]
g 20 R e (OC) = 040K/W S o R ;. (OC) = 0.40 KW
g | % R \\ [ |
. |
g 110 AN < ! \ £ 10 N -
2 N\ \\\\\ o = \ t\\\ Conduction Pariod-|
8 N NN AR
° \ AN 2 AN N
g WM AN N 2 IN\\VEN
3 w |1 1] 5 NS N
z " "
£ & 120° c 80 o] [N
g |__180° 3 60° | zo° |
£ ] I £ 30T [ 180—TPCH
3 70 & 70 1 1
2 o 10 20 3 4 5 6 70 = 20 40 60 80 100
Average On-state Curent (A) Average On-state Current {A)
Fig. 9 - Current Ratings Characteristics Fig. 10 - Current Ratings Characteristics
g % 1800~ |/ / 4 g™ el UL/ V¥
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Per Junction| | S T,=125C
g T;=125C £ I l I I [
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Average On-state Current (4)
Fig. 11 - On-state Power Loss Characteristics

—~ 1200 T T
< At Any Rated Load Condition And With
= 0 Rated Vppm Applied Following Surge.
g MORY Intial T; = 125°C
2
@ 60 Hz 0.0083 §
O L —
o 1000 \§ P @ 50 Hz 0.0100
g T TH
c 900 \
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& 5w [ 11
1 10 100

Number Of Equal Amplitude Half Cycle Current Pulses (N)

Fig- 13 - Maximum Non-Repetitive Surge Current

Average On-state Current (A)

Fig. 12 - On-state Power Loss Characteristics

1400 - -

< Maximum Non Repetiive Surge Current
a Versus Pulse Train Duration. ControH
é 1200 Of Conduction May Not Be Maintained.
3 Initial 1= 125°C
Q 1 NG Voltage Reapplied
© \ 1 | L}Rated V graReapplied
7 1000
& \./
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8 800
2 N
2
& M~ I~
s 600 T
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Fig. 14 - Maximum Non-Repetitive Surge Current
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IRKU/V41, 56 Series International
Bulletin 127134 rev. B 09/97 TGR Rectifier
450 T T T
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% 350 | K k. _ /A o5t \: s?)
- 300 180° 1 / / \1.,17’ %,,
: I N
8 250 180 “y 04,
T 00 Rect) :]\\\\ \\
Q 4 1
€ 10 A 0\7IO:$\\ \\\
£ 1 2xRK56. Seres | T N
x 100 v g Single Phase Bridge™ =] N
z W Connected L 2 KW N
’ T e |
0

(4} 20 40 60 80 100 120 180 20 40 60 80 W0 120 140
Total Output Curent (A) Maximum Allowable Ambient Temperatue (°C)

Fig. 15 - On-state Power Loss Characteristics (Single Phase Bridge IRKU+IRKV)
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Fig. 16 - On-state Power Loss Characteristics
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Fig. 17 - On-state Volitage Drop Charactaristics Fig. 18 - On-state Voltage Drop Characteristics
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International IRKU/V41, 56 Series
ToR Rectifier Bulletin 127134 rev. B 09/97
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Fig. 19 - Recovery Charge Characteristics Fig. 20 - Recovery Current Characteristics
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Fig. 21 - Thermal Impedance Z, . Characteristics
100 ERectanguiar gate pt ==55:
Fa)Racommended load ine "‘(3 ;’gm - ;gowwi 'p_=1502 Hs
S F—rated difdt: 20 V, 30ohmst v = -p=1m
2 |~ tr=055tp>=6us 1 » (3) PGM = 20 W, tp = 25 ms
=3 to)Recommended load line forld § 2 (4) PGM = 10W, tp = 5m!
g <= 2% rated di/dt: 20 V, 65 ohrms TN N N E
S MWu-1ism>=bps S =
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Fig. 22 - Gate Characteristics
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