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SSOPEQ SERIES

520 Amp RMVIS, VDI-VERGENCE* Gate,
Hockey Puk, Inverter SCRs

Major Ratings and Characteristics

350PEQ_W__ Units

'T(RMS) 520 A
It(av) 330 A
@max. Tg 70 oc
Itsy @50 Hz 6200 A

@ 60 Hz 6500
12 @ 50 Hz 193,000 e

@60 Hz 176,000
lat 160 mA
dv/dt 400 Vius
di/dt 1200 Alus
1y (max.) @ 10 — 20 us
T -40 to 125 oc
VbRM. VRRM Range 500 — 1200 \

(© Refer to the Electrical Specifications Table in this data sheet for

specific turn-off times.

Description/Features

The PEQ Series high current, pressure assembled SCRs
are designed for power switching at high voltages and high
frequencies. The advanced A DI-VERGENCE* Gate
geometry provides fast turn-on and high di/dt.

® Advanced A DI-VERGENCE* Gate geometry provides
fast turn-on and high di/dt

® Very low switching losses at high frequency
B Short maximum guaranteed turn-off times
B Available up to 1,800 Volts

® Designed for power switching applications up to 5 KHz

* Divergence is the net outward rate of flow per unit of
volume and time of electric charge, in this use.
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VOLTAGE RATINGS (Applied gate voltage zero or negative)

VRsm —
VRRM — VDRM — Max. Non-Repetitive Peak lans. Trang —
Max. Repetitive Peak Max, Repetitive Peak Revmz/;/ﬂl'ase R, oM
Reversg/ }/oltage Off-Stateag‘Jltage (o <5 ms) offg everse and
tate Current

Part Number T4 =-40°C to 125°C Ty =-40°C to 1259C Ty =25°C to 126°C mAY®D @
350PEQSOW__ 500 500 600 20
350PEQEOW__ 600 600 700 20
350PEQ70W_ 700 700 800 20
350PEQBOW.__ 800 800 900 20
350PEQSOW__ 900 800 1000 20
350PEQ100W_ 1000 1000 1100 20
350PEQ110W_ 1100 1100 1200 20
350PEQ120W__ 1200 1200 1300 20

(®Units may be broken over non-repetitively in the off-state direction without damage if di/dt does not excead 20 Afus.
QA rated VR, Vpr, T, = 125°C.
©i2ero gate bias voltage, gate open circuited.

ELECTRICAL SPECIFICATIONS

| ssorea | uniss [ Conditions
ON-STATE
IT(RMS) Nominal RMS on-state current 520 A -
IT(Av) Max. average on-state current 330 A Max. T = 70°C, 180° halif sine wave conduction.
ITsm Max. peak one cycle, non- 6200 50 Hz half sine wave or

6 ms rectangular pulse Following any rated load candition, and
- with rated VHRM applied, SCR turnad
6500 60 Hz half sine wave or fully on.

& ms rectangular pulse

repetitive surge current

A
7400 50 Hz half sine wave or
6 ms rectangular pulse Same conditions as above except with
- ! Ve
7700 60 Hz half sine wave or VRRM following surge = 0.
6 ms rectangular pulse
12 Max. 12t capability for fusing 193,000 t=10ms
176000 A% Teame  Teted VRam following surge, initial T, = 125°C,
X t=8.3ms
12¢ Max. 12t capability for 273,000 2 t=10ms v X 0 \ .
PRI " : ] — following surge = 0, initial T, = 125 C.,
individual device fusing 249,000 t=83ms RAM g surge J

2/t Max. 12,/ capability for

2 . RPN — 1950
individual device fusing ® 2,730,000 A \/s— VRRM following surge = 0, initial Ty=125°C.

VTm Max. peak on-state voltage 3.06 v Ty=25°C, IT(AV) = 330A (1,037A peak).
7] Max. holding current 500 mA T = 25°C, anode supply = 22V, initial I = 20A.
BLOCKING
dv/dt Min, critical rate-of-rise of 400 T4 = 125°C, exponential
off-state voltage t0 100% rated Vpppy-
Vius — Gate open circuited.
1000 Ty = 125°C, Exponential
to 67% rated VDRM -
SWITCHING
t4 Typical delay time 0 Te = 259C, Vopy = rated Vppyy, I = BOA de resistive circuit,
K s
“ Gate pulse 10V, 200 sourcs, t, = 6 us, t. = 0.5 us.
di/dt Max. non-repetitive rate of 1200 Al Tc = 1259C, Vppy = rated VDRM: ITM = 2,400A, 60 p/s, snubber
: s
rise of turned-on current # 0.2 uF, 1692. Gate pulse: 20V, 65 sourc, th =6 us, t, = 0.5 us.

@lztfortimat,(:Iz\/? LIEVASR
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| ssoPea | unis | Conditions
SWITCHING {Continued}
tq Max. turn-off time without T = 125°C, Iy = 6OOA, di/dt = -25A/us,
feedback diode Min. Vg during turn-off interval = 50V, reapplied dv/dt = 400 V/us
350PEQ — W10 10 . .
350PEQ _ W12 12 linear to 80% of rated VpRrpy. Gate bias: OV, 100Q2.
350PEQ _ W15 15 bs
350PEQ — W20 20
tg(diode) Typical turn-off time with Te = 1259C, Iypg = 500A, di/dt = -25A/us,
feedback dmd;sopeo wio i Min. Vg during turn-off interval = 1.5V, reapplied dv/dt = 200 V/us
350PEQ _ W12 15 . linear to 80% of rated VpRy. Gate bias: 0V, 100Q2.
350PEQ _ W15 17 s
350PEQ — W20 22
QRrp Typical recovered charge 200 uC Ty =126°C, lypq = 1,000A, di/dt = -100 A/ps.
TRIGGERING
Pam Max. peak gate power 100 w p=5ms
PG(AV) Max. average gate power 3.0 w
+igm Max., peak positive 10 A
gate current
+Vam  Max. peak positive
gate voltage 40 v
~Vgm  Max, paak negative 5.0 v
gate voltage
leT Max. required DC gate 350 Te =-40°C
current to trigger Max. required gate trigger current {or voltage} is
150 mA Tc=25°C the lowest value which will trigger all units with +6V
anode-to-cathode.
100 Te=125°C
Typical DC gate current 75 mA To= 250G
to trigger
VaT Max. required DC gate 5.0 Tc=-40°C  Max. required gate trigger current (or voltage) is
voltage to trigger v the lowest value which will trigger all units with +6V
3.0 Tg=25°C anode-to-cathode.
Typical DC gate voltage .
1o trigger 1.25 \ Te=28°C
Vap Max. DC gate voltage Te= 125°C. Max. gate current (or voltage) not to trigger is the maxi-
not to trigger 0.25 v mum value which will not trigger any unit with rated VDRM anode-
to-cathode.
THERMAL-MECHANICAL SPECIFICATIONS
Ty Operating junction _40 t0 125 oc
temperature range
Tstg Storage temperature range -40 to 150 oc
Rihsc Ma.x. internal “"."ma' 0.048 deg. C/W | DC operation, double side cooled.
resistance, junction-to-case
Rihcs  Thermal resistance, One pole piece to one heat dissipator.
case-to-sink 0.040 deg. C/W {Mounting surface smooth, flat and greased.)
F Mounting force 8,900 £10%
2,000 z10%) | N U0
wt Approximate weight 85 (3.0 g (oz.)
Case Style IR A-29




INTERNATIONAL RECTIFIER u9g DE.'—!BSELISE 0ooy?eL & ‘

4855452 INTERNATIONAL RECTIFIER 49C 04721 D
- T-RE-a20
350PEQ Series

0 10
;A [ s
w 120 DOUBLE SIDE CQOLE| w 120
! £
% 0 \\\-Q\\ - Z §§\ -y DOUBLE SIDE COOLED)
: AAVANR N N S £ N ~ ]
] ]
& 80 \\ N \\‘ ™~ ~0e] oo \:\ < P L e
g \‘ S S g NN NN
4 o \ NANAEN T ANEAN
g /1N \ N N 2 N N 10
g \ N N H N 1180
o 40 13 snﬂﬁ, 19 °_»\rzoﬂ& 11800 = N
=z \ \ [ = [ 1> 1600 1300\ 11200
2 1t F] CONDUCTION
g0 CONDUCTION $ [ PERIOD
g L1 ANGLE ] |
L AN
0 500 0 100 200 300 400 500
AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES) AVERAGE ON STATE CURRENT OVER FULL CYCLE (AMPERES)
Fig. 1 — Maximum Allowable Case Temperature Fig. 2 — Maximum Allowable Case Temperature
p
Vs Average On-State Current Vs Average On-State Current
{Sinusoidal Current Waveform)} (Rectangular Current Waveform)
@ —
E 1400 £
< 1T | I
§ L e [1.,:'." ,/tnU— ha00 At 1200 4‘300— e I 7 T
& 1200 [gonthol A 1A / o e Rnera }
o CONTROLLED RECTIFIE / 2 1 A }
5 |_TURNED FULLY ON L s st !
3 1m0 /LA /A 2 [Ciomeorooyon by !
2 A 74 / 2 — (<
g e c 5 | A 1300
> y. Q ! YAV, A N t600
© 800 =] T
g y. V'V 8. . / (TN 1800
S / V1// g 10 rase war t0
£ 6o 74 V474 £ f 74’7, -~
E /7, A X\ 2 s \ 11800
E 400 ,/ A & 4
E A 7 7 E 4 ‘__"__.u_.
7 AL fe—t—{ A CONDUCTION
5 m conoucTion [ B [ (ANGLE )
8 ANGLE  —— w | I I
@ {
g, I LLL 2w il
E 400 0 By 2 5 102 2 5 103 2 5 104
AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES) < AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES)
Fig. 3 — Maximum Low-Level On-State Power Fig. 4 — Maximum High Level On-State Power Loss
Loss Vs Average On-State Current Vs Average On-State Current
(Sinusoidal Current Waveform) (Sinusoidal Current Waveform)
@ =~
E 1400 4 £
g Lo lbe L1 11 /1 1/ £t Tz
g —Ty=1 4 ES 77
w 11 [ A 4 @ ﬁ/’/’ ra
© 1200 —CONTROLLED RECTIFIER 7 2 o
& | TURNED FULLY ON L/ g s S
3
5 1000 Kl I/ g —Ty=1250
= y, / 00— 2 1) /] Ny 6o
w ) A & 21— CONTROLLED RECTIFIER +
B 800 = 2 |- TURNED FULLY ON /i 190
8 y ,/AS( < 2 . N7/ NS
2 A XA A e g P4 Hgazas:
I o y YA AL t =
= - AN A ™ tggo W
2 CONDUCTIONT |/ 77, [~ | 2 s A oc I
w 400 —}  peRIOD bl 1 &
= v 20 w
= | |44 ™~ ! g t4
2 1807 = DUCTION //
S 0 = 21— PERIOD 1
& - S 11 1
g, I sl 1|
z 0 100 200 300 400 S0 L oy 2 5 g2 2 5 103 2 5 04
AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES) = AVERAGE ON STATE CURRENT OVER FULL CYCLE (AMPERES)
Fig. 5 — Maximum Low-Level On-State Power Loss Fig. 6 — Maximum Righ-Leve! On-State Power Loss
Vs Average On-State Current Vs Average On-State Current

(Rectangular Current Waveform) (Rectangular Current Waveform)



INTERNATIONAL RECTIFIER

49 DEIH&SEHSE’ 0004?22 0 [

350PEQ Series

T-25-29

108 £ Ve HAGE FOWER ~WATTSEC. PER FOLSE o I B3 AveLe v e e 2 e
Aved = ; AVG POWER = WATT SEC. PER 1
TIMES REP. RATE HHpuLSE TIMES REP. RATE A AL
@ 5 Vo - 800V g 5 BLOCKING AND REVERSE RECOVERY ] —9U/6t > 100 Aruss
& — oy 31 N £ 7] | LOSSES NOT INCLUDED 1T
E \\\ \\ 15 g / N \\ .~\ 45:VATTSEC
=, A 2 < < ER PULSE
z = Ay N H 1 T 1 NEIIN
B ~ ~
£ ™~ \\‘ 5N N N L NG \_ N, \:_
o 25 A = : 8 1-02! [ u__:\zx (S5 103
B ~ TS, N e = Ny N
= . N N N
L B 7\ i N N N 3 as L
2 ~ N
é NS N 54 .V|;||L|=SI]0V N < h N N b N
2 HALF SINEWAVE CURRENT TN N HUAN M = )+ 1350 N N N
£ 2~ ) C AN N R R N N NN
BLOCKING AND REVERSE RECOVERY 5 S < N
1021 LOSSES NOT INCLUDED N N N 102 [ N NI\
1 2 § 162 2 5 w2 5 04 10 2 5 102 2 5 0 2 5 w0t

PULSE BASEWIDTH (MICROSECONDS)

Fig. 7 — Maximum Energy Per Pulse for
Half Sine Wave On-State Current

PULSE BASEWIOTH (MICRGSECQNDS)

Fig. 8 — Maximum Energy Per Pulse for Trapezoidal
On-State Current (di/dt = 100 A/us)

W o mmn
1) ¥ T LIS L T 1 1 T
AVG POWER = WATT SEC. PER i ; Iy ”
. [PULSETIMESREP.RATE  ——1 AT
@ °[TBLOCKING AND REVERSE RECOVERY aidt = 500 Afps
= LOSSES NOT INCLUDED L1l _ 104
H o J Jd | 25 WATT SEC a E CURRENT PULSE Vo = 800V
£, s < PER PULSE 5 CASE TEMPERATURE = 760C
5 S I N L & HHH- DQUBLE SIDE COOLED
o N N < ~
£ ne U SRS N N c H N AL TS
o D107 1 - P, » P,
@ 0102 05 1 2P K0 g gl TR
Y e ~] ~ 3. 108 ~
2 s ~ ] I h w = =11 ms]] DY TR
z | ] N N ~N N % 5 m = J ms ’51'"5 HHT, 1500 4151250 p1s- 1100 s INed 10 s
% [ Vpa = 800V N N Y N 17 % DUTY FACTOR —— 1 150 us i
g o N LIS TN N z T PULSE WIDTH l { HH iI”I H
o " Ty=1250C - | N e 2 H Liesent 11 I | I
11 N ﬁ | CORRECTION SHOULD BE MADE FOR REVERSE RECOVERY LOSS
1] & I WHICH DEPENDS UPON CIRCUIT VOLTAGE AND SNUBBES CIRCUIT ]
102 N 102 N T R T A R S T R S S W Y T ST B M AR AT
i0 2 5 g2 § w2 5 et 001 2 5 01 2 5 19 2 5 10 2 5 102

PULSE BASEWIDTH (MICROSECONOS)

Fig. 9 — Maximum Energy Per Pulse for Trapezoidal
On-State Current (di/dt = 500 A/us)

FREQUENCY (kHz2)

Fig. 10 — Maximum Allowable Peak On-State Current Vs
Frequency (Sinewave Current Pulses — di/dt = 100 A/ps)

» " e . = Rt =
4] TRAPEZOIDAL CURRENT PULSE & CORRECTION SHOULD BE MADE FOR REVERSE RECOVERY L0SS
i dildt = 100A/;s E s WHICH DEPENOS UPON CIRCUIT VOLTAGE AND SNUSBER CIRCUIT.
S CASE TEMPERATURE = 70°C S [TRAPEZOIDAL CURRENT PULSE | Vo = 800V
s t \DOUBLE SIDE COOLED | c 4 R dUdt = 500 Alps
Z s - N . t ElilRRENT PULSE WIDTH ] N N < N CASE TEMPERATURE = 700C
3 @
£ B N T TSN £ . O N \\g\ \:Xpoum?s%uscomsn
w o H t
= 5 A~ H s —— RS
2 - e T 18ms T T 117 t500;s [1250is 1Y N [ 2 N t5ms | 15 1] 1500 281250 ps, N
& | SOXDUTYFACTORT] | 1100y 150 ™ 3 505 DUTY FACT 1100 ps 110 s
x [ CORRECTION SHOULD BE MADE FOR REVERSE RECOVERY LOSS, | ¥ 20 Ly T S0 es T
] g2 | WHICH DEPENDS UPON CIRCUIT VOLTAGE AND SNUBBER cIRCuIT [ g U “E,"Tl IUILISIEIIWI“ T
e Sy oy S RCUT VOLTAGE AND SNUBBER CIR .
001 2 5 01 2 5 49 2 § g 2 5 402 001 2 5 o1 2 5 10 2 5 10 2 102
FREQUENCY {kH2) FREQUENCY (kH2)

Fig. 11 — Maximum Allowable Peak On-State Current Vs
Frequency (Trapezoidal Current Pulses)

Fig. 12 — Maximum Allowable Peak On-State
Current Vs Frequency
(Trapezoidal Current Pulses ~ di/dt = 500 A/us)



INTERNATIONAL RECTIFIER 4y Dﬂ 4855452 0004723 1 [
350PEQ Series

& 7000
= ! 7250
z ——F & I
g °® : = s000 PN ~ DOUBLE SIDE COOLED.
£ c \ AT ANY RATED LOAD CONDITION AND wITH
<, z RATED Vg oy APPLIED FOLLOWING SURGE.
P A E 5000 L H
g 3 g ML so ki
& 10 3
E 7 w0 0H
R A z ”
= y7 7 @
£ )= 259 2 um
2 2 -
2 { g
a 2 I Y
g 10 = =
2 H g 20
u -
= 5 o | 3
< [
= -
z < 1000
h? g
2 =
10 a 0
2 4 6 8 10 12 14 1 2 4§ 6 810 20 40 60
INSTANTANEOUS ON-STATE VOLVAGE {VOLTS) NUMBER OF EQUAL AMPLITUDE HALF CYCLE CURRENT PULSES (N)
Fig. 13 — Maximum Instantaneous On-State Voltage Vs Fig. 14 — Maximum Non-Repetitive Surge Current Vs
Instantaneous On-State Current Number of Current Pulses
s T
/' Ty = -400C
s 40
2 /
g 4 r
AL N /
= 73
1] 2 4
2 = A 1y=250C
> S 3
w 2
@ 5 /
3 50 WATTS @
@ = =
2w to = 100 s 3 /J=|25:‘c
g \L l MAXIMUM PEAK POWER >
2 BECUMMENDD) T - mss:rAﬂon;uumms_ 5 /
Z AREA I~ tp=bus @
b ! i
-] 25 WATTS — 1
ty=2ms >,/ L1
£ ] ey
Lo
. [——AREA OF ALL POSSIBLE TRIGGERING POINTS . Y0 (MAX.)
0 2 4 [ 8 10 12 0 50 100 150 200 250 300 350
INSTANTANEQUS GATE CURRENT (AMPERES) GATE CURRENT (MILLIAMPERES)
Fig. 15 — Gate Characteristics Fig. 15A — Areas of All Possible Triggering Points

052 51042 s51w032 sw22 5 10 2 5102|

£ w? =i 0
o SESHORT TIME BURATIONS ] 1 H 5
] I i « CONTROLLED RECTIFIER

2 21 TURNED FULLY ON 2

w b1 111t L1 4

e TIiOnr 111

Z H ) IIESIECDOQEEMIO
g P = H

£ i iy
F lione T 3 I

% 2 T m?
9o = A 101
o ?,45:: i CRY

= ™S5
g ,f O i

3 ’

z 7 I 12
€ 102l | 1l o2

103 2 5 22 54012 5 qp 2 § 10 2 6 992
SQUARE WAVE PULSE DURATION (SECONDS)
Fig. 16 — Transient Thermal Impedance,

Junction-to-Case Vs Square Wave
Pulse Duration

INTERNATIONAL RECTIFIER | TR

SEMICONDUCTOR DIVISION

WORLD HEADQUARTERS: 233 KANSAS STREET, EL SEGUNDO, CALIFORNIA 90245, U.S.A. TELEPHONE: (213) 772-2000, TELEX: 66-4464
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY, ENGLAND, TELEPHONE: OXTED 3215, TELEX: 95219

ational i and A te C

IR CANADA: 101 Bentley Street, Markham, Ontano L3R 311, Telephone (416) 495-1897, Telex 06966650 IR GREAT BRITAIN: Hurst Green, Oxted, Surrey, England. Telephone.
Oxted 3215, Telex- 95219. IR GERAMANY: Savignystrasse 55, 6 Frankfurt/Main 1, Telephane 74-50-74, Telex: 04-13123 IR ITALY: Via Private Liguria 49, 10071 Borgaro, Turin,
Talaohone 470-14 84 Tolav-231957 IR (NDIA- Hauea AnraRaad Wikhente Rnmhav R Telanhane 68 18.R4 Talav 0R2.A1¢90a60 1N 1anaan.  —




