Bulletin 127130 rev. C 09/97

International
TIGR Rectifier IRK.26 SERIES

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

Features

B Electrically isolated: DBC base plate 27 A
W 3500V, isolating voltage

B Standard JEDEC package

W Simplitied mechanical designs, rapid assembly

B Auxiliary cathode terminals for wiring convenience
# High surge capability

B Wide choice of circuit configurations

H Largecreepage distances

M ULE78996 approved QY

Description

These IRK series of NEW ADD-A-paks use power
diodes and thyristors in a variaty of circuit configura-
tions. The semiconductor chips are electrically iso-
lated 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 voltage applications such as
high voltage regulated power supplies, lighting
circuits, and temperature and motor speed control
clrcuits,

Major Ratings and Characteristics

Parameters IRK.26 Units
Lawn©F |
A Fav
@85°C a7 A
logmsy ) 60
Ly @50Hz 400
I @60HZ 420 A
1%t @50Hz 800 AZs
@60Hz 730 A%s
%t 8000 AXNs
Varutange 400101600 \'
Tera * -4010125 c
T, -40t0125 C
(*) As AC switch.
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ELECTRICAL SPECIFICATIONS
Voltage Ratings

Varm - Maximum Vg Maximum Viorm: Max. repetitive -
Voltage repetitive non-repetitive peak off-state voltage, | lpam
Type number Coda peakreverse voltage | peakreversevoltage| gateopencircuit |125°C
- v \'4 A mA
04 400 500 400
06 600 700 600
08 800 900 800
1RK.26 10 1000 1100 1000 15
12 1200 1300 1200
14 1400 1500 1400
16 1600 1700 1600
On-state Conduction
Parameters IRK.26 Units Conditions
IT(AV) Max. average on-state
current (Thyristors) 27 180° conduction, half sine wave,
IF(AV) Max. average forward 27 T,=85C
current (Diodes)
lotmmss rna-:ia?: nét‘r‘;lg:: AMS 80 '—Et}—o— or -_E:]\__.
As AC switch A |(ms) '(RMS)
Im Max. peak, one cycle 400 t=10ms | No voltage Sinusoidal
or non-repetitive on-state 420 t=8.3ms | reapplied half wave,
Ies  OF forward current 335 t=10ms | 100% V., Initlat T, =T, max.
350 t=8.3ms } reapplied
470 te10ms | T, ,=25°C,
490 t=8.3ms | no voltage reappliad
12 Max. 12t for fusing 500 t=10ms | No voltage
730 t=8.3ms | reapplied Initial T‘,=TJ max.
560 s t=10ms | 100% Vony,
510 1=8.3ms | reapplied
1100 t=10ms | T,=25°C,
1000 t=8.3ms | no voltage reapplied
13t Max. I3Vt for fusing (1) 8000 AN 1=0.110 10ms, no voltage reeppl T,=T, max
Viero; Max. value of threshold 0.92 v Low level (3) T,=T, max
voltage (2) 0.95 High level (4)
f Max. value of on-state 12.14 ma Low level (3) T, = T; max
slops resistance (2) 11.82 High level (4)
Vn  Max. peak on-state or b =nX by, T,=25C
W forward voltage 1.95 v Im=nxlF(,M
di’dt Max, non-repetitive rate T )= 25°C, from 0.67 Vom'
of rise of turned on 150 Alus Ig=n X wa), ID =500mA,
current t,<0.5 s, t>6ys
iy Max. holding current 200 T, =25, anode supply = 6V,
mA resistive load, gate open clrouit
I Max. latching current 400 T,=25°C, anode supply =6V, resistive load
(1) Pfor time t_ = 1%Vt x Wi, (2) Average power = Viao) * ban * X (lr(ms))z (3)167% xmxl,, <l<mxl,

@iI>mxl,,
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Infernational

IRK.26 Series

TGR Rectifier Bulletin 127130 rev. C 09/97
Triggering
Parameters IRK.26 Units Condftions
Pau Max. peak gate power 10
w
PG(AV) Max. average gate power 25
lay Max. peak gate current 2.5 A
-Vgu Max. peak negative
gate voitage 10
v M . N 4.0 v T,=-40°C Anod ov
o ax.i:e volage 25 T,=25°C node sulpplzm
required to trigger - istive loal
q 99 1.7 T,=125°C
270 T,=-40°C
1 Max. gat ent ol Anoda si v
ar “I‘*:: °'::' 150 mA T,=25'C o ul':p;:s
raquir o trigger 30 T, =125°C
Vap Max. gate volttage 0.25 v T,=125°C,
that will not trigger i rated Vi, applied
b Max. gate current T,=125°C,
that will not trigger é mA rated Vg, applied
Blocking
Parameters IRK.26 Units Conditions
larea Max. peak reverse and
Iy Off-state leakage current is mA T,= 125°C, gate open circuit
at Varwe Vorm
Vms RMS Isolation voltage 2500 {1 min) v 50 Hz, circuit to base, ali terminals
3500 (1 sec) shorted
dv/dt Max. critical rate of rise 500 Vius TJ= 125°C, linear to 0.67 Vpp,,,

of off-state voltage (5)

gate open circuit

(S) Avaliable with dv/dt = 1000V /us, to complete code add S90 i.e. IRKT26/16 S90.

Thermal and Mechanical Specifications
Parameters IRK.26 Units Conditions
T, Junction operating - 4010 125
{emperature range oG
g Storage temp. range 4010 125
R, Max. internal thermal
resistance, junction 0.31 Per module, DC operation
to case KW
R, cg Typical thermal resistance Mountiey otfh oased.
case to heatsink 0.1 F 0.03mm; 0.02mm
T Mounting torque £ 10% A ing f di: dad
to heatsink 5 andth q b etild by heckedaftera
Nm period of Shoursto allowforthe spread of
busbar 3 thecompound
wt Approximate weight 83(3) g (oz)
Case style TO-240AA JEDEC
www.irf.com
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AR Conduction (per Junction)

4 of th
of

% Ry, when devices operate at different conduction angles than DC)

(The following table shows the irx
Devi Sine half wave conduction Rect. wave conduction Unit
evices
180° | 1200 | so° 60° | 30° | 18 | 120° | oo 60° 300 |oe
IRK.26 0.23 0.27 0.34 0.48 0.73 017 0.28 0.36 0.49 0.73 [°C/IW
Outlines Table
IRKT26/.. () IAKH26/.. ()
18 REF. 155 +05 18 REF, 155205
Scrwws M5 x 08 ©71) Q81002 o0 Scrows M5 x 0.8 ©71) 0614008  ramonteh, 28x08
5. & = X | w8|.8 =
53|28 L8] 3|3 |58|8 pee b
K KK <3| alelaalas N\ s3] 2le
s2]82 &3 = 2] s3] “l=
#6302 o § $63:03 2|3
(025 + 0.01) e {0.25 £0.01) 2
o3 =3
o & ~ o8
ol o g =
al ae # B
o 25 i
g 8| Zal|e® — e
53 _gglm o ggll::| o + L Es
s a3 |
20105
{0.79 £ 0.02] -——-IJMQ
20205 D408
0.79 = 0.02) (0.79 2 0.02)
15105 1505 8003
(0.59 £ 0.02) (3'010;’0:01) {050 £009 (315 20.01)
92205 - w105 o
(3.62 3 0.02) N| (3624 0.02)
IRKL26/.. (*) Serows M5 x 0.8 1BREF. 155205
— 07 ©812002)  rag0pab. 2608
{0.11x0.03)
8. § r -|¥
HE =57 33
aalm " -1k
ag|aé 1i3] |2
& 63204 g g
0.25 £ 0.01) g
el g
2%
e
£g = £
=¥-1
1 -
8% 5
o 20205
| (©.78 2 0.02
20205
{0.79 = 0.02)
550 sens
0982007 b0
8205
(262 20.02)
All dimensions in millimetsrs (inches)
(*) For terminals connections, see Circult configurations Table
NOTE: To order the Optlonal Hardware see Bulletin 127900
www.irf.com
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Circuit Configurations Table

IRKT RKH IRKL
o) ) )
+ +
(2 @ @
) @ )
GT K1 K2 G2 61Ky K2 G2
@wiE  eHe (L] ) (5}

Ordering Information Table

Device Code

i i '
T '26] /' 16 [S90 IRK.27 types
1 | With no auxiliary cathode
X SO T30 HIOHIHD B
ST _1
= $ |_1nl (0.53)
- Moduletype C1= '
- Circuit configuration (See Circuit Configuration table)
B - Cumentcode®* * * Available with no auxiliary cathode.
n - Voltagecode (See Voltage Ratingstable) To specify change: 26to0 27
B - dvdtcode: $90 = dvidt 1000 V/ps e.g. : IRKT27/16 etc.

No letter = dv/dt 500 Vps

130

IRK26.. Series
Ruug (00) =062 /W

110 :\\k &

\ \ \\\Condm:tionAnglc

AN AN\
x

IRK.26.. Series
R - (OC) - 0,62 KAW

AR L14-

110 \\\ \ \ ‘Conduction Pcsiod=]
N

120

<

\
100 30"} \v\

Maximum Allowable Case Temperature (°C)
Mazximum Alowable Case Temperature (°C)

30:\ \_w\‘\\ A

N120 Mo | \ AN N
80 0
AN TN
. | | O e e
4] 5 10 15 20 25 30 L4} 10 20 30 40 50

Average On-state Cument (A) Average On-state Current (A)

Fig. 1 - Current Ratings Characteristics Fig. 2 - Current Ratings Characteristics
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50 70
90" 120° ¢

40 60°— ]
30 p==-RMS Limit; /
W,
20
v

4n
0

Conduction Angle

)
» f
T

AN

'/ ?nducnoq Pariod

Maximum Average On-state Power Loss (W)
Maximum Average On-state Power Loss (W)

IRK.26.. Sefies !
10 Per Junction — {RK'ZS" Series
T,=125°C 10 ef Junction ——
4 I ‘ r,=125C
[+] 0 ]
4] 5 10 15 20 25 30 4] 10 20 30 40 50
Average On-state Current (A) Average On-state Current (A)
Fig. 3 - On-state Power Loss Characteristics Fig. 4 - On-state Power Loss Characteristics
~ 400 - —r—rr ~ 400 - —
< At Any Rated Load Condition And With < Maxdmum Non Repetitive Surge Curert
€ — Rated \Vppyy Applied Following Surge. = Versus Pulse Train Duration. ControH
g Initial T,= 125°C g Of Conduction May Not Be Maintained.
g 0 [[——@ 60 Hz 0.0083 3 %N Initial T;= 125°C ]
@ A\ 1] @ 50 Hz 0.0100 s, 3 \ N L LINo Vottage Reappled
g \ L1 T o] \ N | HRated Vppyy Reappiied
7 300 N % 300 N
e} \\ o N
@ o
> > N
g 20 §‘\\ = 260 \\ 1
2 = 2 >
N »
(7] ™ v N
5 ™ S 5 20 S~
s |_IRK.26.. Series z | IRK.26., Series, [~~~ LT
o Per Junction il Per Junction I
2 150 11 1] £ 150 L 11
1 10 100 0.01 0.1 1
Number Of Equal Amplitude Half Cycle Cument Pulses (N) Pulse Train Duwation (s)
Fig. 5 - Maximum Non-Repetitive Surge Current Fig. 6 - Maximum Non-Repetitive Surge Current
100
£} 180° =} Vi N, o _x ?
2 980 2, W
Py 120"~ —_— "I\
g o Pl e 4/ \ '4,(5\‘%, % 1 % i
2 0 o T2 ¥ N %
; &0 |— — > ;\i‘\.f,.L \ \ \ T )
8 oA,V N e 1NN
5 ok '/A// >\\\\\ \\\
= ] - o
B 10 “MUQWMQBAI/A/ i % \\\\\\ ‘\\
E _/_’IRKZG,, Series__e\\ i~ IO\
g Per Module 19/ N\
10 ¥ - 125°C
§ [y
. l —
i} 10 20 30 40 50 & 20 40 60 80 100 120 140
Total RMS Qutput Curent (A) Maximum Allowable Ambient Temperature (°C)
Fig. 7 - On-.state Power Loss Characteristics
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IRK.26 Series
TR Rectifier Bulletin 127130 rev. C 09/97
250 T v T
IS
| T8 S \ IAOI P
- - / N\, ot &
2 0} 3 A D2 No.
4 ™ /4N \\ \#
% 150 180" AV X N\, 3,
(Sine) 3 3
% 180° // \%‘\ \ \\
2 100 Rec) BNANANAN
- 1 ~ ~ N
E 2 xIRK.26.. Series NIOSORONN
o 50 ngle Phase Bridge3 7y NN
2 Connected ——
TJ|= 125? P8 K B e
0
o} 10 20 30 40 50 o 20 40 60 80 100 120 140
Total Output Curent (A) Maximum Allowable Ambient Temperatwe (°C)
Fig. 8 - On-state Power Loss Characteristics
350 1 L] ] ‘}_ 1"
“E—K £ X 5
g % % -
v e
8 250 \t‘l—
% 200 120° Y it
o {Rect) \ 0
®
S 150 A N
Lt \
é 100 7 3%IRK.26.. Sefies ] \\\\
= / Three Phase Bridge [~ - \\\
= 50 Connected  — S
T, =125°C N D
0 ] | ] | 1
O 10 20 30 4 50 & 70 W@ 20 40 60 8G 100 120 140
Total Output Current (A) Maximum Alowabie Ambient Tem perature (°C)
Fig. 9 - On-state Power Loss Characteristics
1000
< =
£ P
[ i
5
S 100
g raa
<
b 7t
b3 J1 1.
4 =T,= 25°C
§ 10 =T - 125°C
g
g 1RK 26.. Series—
= Per Junction
1
] 1 2 3 4 5 6 7
Instantaneous On-state Voltage (V)
Fig. 10 - On-state Voltage Drop Characteristics
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§ 1 —
x [Steady State Value: "
Q R (e = 0.62 KW —F
~ L_(DC Operation '//
g z
g 1
° 1
& o1 P
£ —
T
g 1RK.26., Series
£
=
&
5
= 001
0.001 0.01 0.1 1 10
Square Wave Pulse Duration (s}
Fig. 11 - Thermal Impedance Z, . Characteristics
100
Rectanguler gate pulsel (1) PGM = 100 W, tp = 500 ps|
[a)Racommanded load line for. (2) PGM = 50 W, tp = 1ms
s [—yated dirdt: 20 v, 20 ohirs HL(3) PGM = 20 W, tp = 25ms
| wr=05)8tp>=6ps AT 4 PGM_ -tp
& o)Recommended load ine fi \ 7$ ) ) =10W.tp =5 ms
s g 30% ratad difdt: 20V. 65 ohms
9 10 =1ps tp>= 65
> (3) s H
] 1 [TH
8 (D) K '='?\ N
p AT 2 ‘\‘ 3
a =l KN 3 =i 3
2 1 ";g EE dik =
£ Pl ost 0= T
2 [Pveo . |
£ [T | i
1o L] LLL
o1 I | I | 1 IRK.26.. Series Freguency Limited by PG(AV) m
0.001 00 0. 1 10 100 1000
Instantaneous Gate Current (A)
Fig. 12- Gate Characteristics
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