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=20RJT & SECRJT-A SERIES

1200 and 1400 Amp ITgg Gate Turn-Cff
Hockey Puk SCRs

Major Ratings and Characteristics Description/Features
320PJT200 320PJT200A The 320PJT Series of GTO (gate turn-off) thyristors is
320PJT250 320PJT250A Units designed for power control applications such as
ITGa 1200 1400 A uninterruptible power supplies (UPS), variable speed
IT(RMS) 500 A ac motor drives, etc. Since they can be turned off by a
T(AV) 320 A negative current pulse to the gate, devices in the
® Mex. To 0 oC 320PJT Series allow reductions in overall size, weight,
cost and acoustical noise when compared to conven-
ITsm ggg :z 4000 A tional thyristors that require bulky commutating
z 4200 circuits,
12t @50 Hz 80,000 2
@60 Hz 73,000 A%s m 320A average current.
leT 2.0 A ® 1200A and 1400A controllable on-state current.
dv/dt 1000 Vs . .
dildt 500 Alus ® Maximum turn-off time of 20 usec.
t9q : 20 us m Critical dv/dt of 1000 V/usec.
T 4010 126 °c ® Available with maximum repetitive peak off-state
VRRM. VDRM 2000 to 2500 v voltage (Vprm) to 2500V.

CASE STYLE AND DIMENSIONS 225 (8.86)

205 (8.07)

GATE (WHITE)
46.3 (1.823) 450178

MAX. DIA. 4.1(0.161) D1A
. 2 PLACES

AUX. CATHODE (BLACK)
[
<. 45.301.823)
* 45.7(1.799) DIA-
2PLACES
205 (0.80
18,5 (0.767)
3.7 (0.14
3310, wcn‘m
2.2(0.088) pe o

81.5 (3.209) 1.8(0.071)

MAX. DIA. 81.5 (3.209)
MAX. DIA.

IR Case Style A-38
Dlmenswns in Mllllmeters and (Inches)

1869  A-02. . Pg.27
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VRRM: VDRM — VRsM — Vpsm —
Max. Repetitive Peak Max. Non-Repetitive Max. Non-Repetitive Peak
Reverse and Peak Reverse Voltage Off-State Voltage
Off-State Voltage tp SEms tp SBms
: v O® w1 @ v @®
Part Number T = -40 to 125°C T, =25 to 125°C Ty =25 to 125°C
320PJT200 2000 2200 2200
@ 320PJT200A 2000 2200 2200
@ 320PJT250 2500 2750 2500
320PJT250A 2500 2750 2500
Peak off-state voltages apply for ~2V or more negative gate voltage or for gate-to-cathode resistance = 2 ohms.
Peak reverse voltages apply for zero or negative gate voltage.
ELECTRICAL SPECIFICATIONS
320PJT200 | 320PJT200A
320PJT250 | 320PJT250A Units Conditions
ON-STATE
IT(RMs) Nominal RMS on-state
! current 500 A
sIT(AVv) Max. average on-state 320 A
current 180° half sine wave conduction.
@ Max. Tc 80 oc
ITga  Max. controllable peak T, = 125°C, Vpm = 0.5 VprM, GgQ = 6. Cg = 3 uF.
on-state current Note: Vg < 1000V @ Ty=25°C and Vg < 900V
1200 1400 A @ Ty =1289C. (Vg is the voltage spike which appears
on the dynamic on-state voltage trace during fall time.) @
Irsm Max. peak one cycle, non- 4000 50 Hz half cycle sine wave  Following any rated load
repetitive surge current or 6 ms rectangular pulse  condition, and with rated
4200 A 60 Hz half cycle sine wave VRRM applied following
or 6 ms rectangular pulse  surge. SCR turned fully on.
12t Max. 1%t capability for 80,000 0 t=10ms Rated VR applied following surge,
fusing 73,000 A“s t=8.3ms initial Tj < 125°C.
VTM Max. peak on-state voltage 3.23 \Y Ty = 25°C, IT{AV) = 320A {1000A peak) and iG = 4A
L Typical fatching current 30 A Ty= 25°C
IH Typical holding current 30 A T) =25°C
BLOCKING
dv/dt Min. critical rate-of -rise of 1000 Gate voltage = -2V o
off-state voltage 200 V/us- Gate-tocathode Ty = 125°C, Vp = 0.5 VDRM
resistance = 28
Ipm &  Max. peak off-state and T, = 125°C, Vpp = rated VDRM. Pesk off-state current
PV} reverse current 100 mA applies for -2V or more negative gate voltage or for
. gate-to-cathode resistance = 282,
SWITCHING
di/dt Max. repetitive rate-of- dig/dt = 10A/us, + Igm = 16A, Vp < 0.5 VDRM,
rise of turned-on current 500 Algs | I1Tm < 1200A (320PJT200 & 250), Ity < 1400A
{320PJT200A & 250A).
t4 Max. delay time T;=126°C, Vp = 0.6 VpRM. + IGM = 15A,
5 us dig/dt = 10A/us, I = 1200A (320PJT200, 250),
1T = 1400A (320PJT200A, 250A).
t Max. turn-on time t_, is measured from the instant at which ig =0.11
gt gt G GM
to the instant at which vp = 0.1 Vp with resistive load.
10 us TJ=125°C, VD=0.5VDRM,=+IGM=15A,
dig/dt = 10 A/us, 1T = 1200A (320PJT200 & 250},
by= 1400A (320PJT200A & 250A).
® o i
Gga = m = forced turn-off gain.

Pg. 28
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ELECTRICAL SPECIFICATIONS (Continued)
320PJT200 | 320PJT200A
320PJT250 | 320PJT250A Units Conditions
SWITCHING (Continued)
ton Min. permissible on-time ton is the time necessary to ensure that all cathode islands
are in conduction. Tj=125°C, Vp = 0.5 VpRM,
20 ks IGgm = 15A, dig/dt = 10 Afus, IT = 1200A {320PJT200
& 250), |7 = 1400A (320PJT200A & 250A).
t Max. gate-controlled tqq is measured from the instant at which ig = 0.1 1gQ
59 turn-off time ga
. to the instant at which iT = 0.1 lTgq with resistive load.
20 us Ty =125°C, Vp = 0.5 VpRM, dig/dt = 60 A/us,
Vg = -18V, IT = 1200A {320PJT200 & 250),
IT = 1400A (320PJT200A & 250A).
tg Typical fall time t; is measured from the instant at which i = 0.9 ltrga
to the instant at which i1 = 0.1 ITgQ with resistive load.
1.0 us Ty =125°C, Vp = 0.5 VpRM, dig/dt = 60 Alus,
VGK = -18V, I = 1200A (320PJT200 & 250},
IT = 1400A (320PJT200A & 250A).
toff Min. permissible off-time toff is measured from the instant at which the turn-off
pulse is applied to the gate to the earliest instant at which
85 us the GTO can be retriggered. Tj=125°C, Vp =0.5
VbRM, dig/dt = 60 Alus, Vg = -18V, IT = 1200A
(320PJT200 & 250), IT = 1400A {320PJT250A & 250A).
Qca Typical gate turn-off Ty =125°C, Vp = 0.5 VpRwM, dig/dt = 60 A/ps,
charge 2200 2500 uC VGK = -18V, IT = 1200A (320PJT200 & 250),
IT = 1400A (320PJT200A & 250A).
TRIGGERING
PGF(AV) Max. average forward 30
gate power
Forward gate power is produced by
PGRM N;i:' ;;e‘zl?’zrreverse 18,000 p <5us positive gate current, reverse gate power
gate p is produced by negative gate current.
PGR(AV) Max. average reverse 80
gate power
+igm Max. peak positive tp < 100 us. Positive gate current may not be applied
gate current 100 A during reverse recovery interval.
-Igm Max. peak negative 50 mA Tj = 125°C, -Vg\ = rated -VGRM. SCR blocking.
gate current -
-VGRM Max. repetitive peak .
negative gate voltage 20 v SCR blocking.
lgT Max. required DC gate 46 Tc = -40°C
current to tri o~
" riager 2.0 A Tc = 25°C
- oo~ Max. required gate trigger current {or
0.5 Tc=125°C  yoltage) is the lowest value which will
Vi Max. ired DC gat 1.2 Te = ) trigger all units with +12 volts'anoqe-to-
GT vo?fagl:?gltrfig'ger gate 5 v c=-40°C cathode and |T = 50A after triggering.
1.0 Tc = 25°C
THERMAL-MECHANICAL SPECIFICATIONS
Ty Junction operating o
temperature range -40to 125 c
Tstg Storage temperature range -40 t0 125 oc
RthJc  Max. internal thermal re- DC operation; double side cooled, mounting force =
sistance, junction-to-case 0.035 deg. C/W 11750N (2650 Ibf).
Rihcs  Thermal resistance, one
pole piece to one heat 0.02 deg. C/W | Mounting surface smooth, flat and greased.
dissipator
F Mounting force
Min, 10,600 (2400) N (ibf)
Max. 12,900 {2900)
wt Approximate weight 360 (12.7) g (0z.)
Case Style IR: A-38
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Fig. 16 — Maximum Controllable Peak On-State
Current Vs. Snubber Capacitor Value,
320PJT200A & 320PJT250A
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TURN-OFF GATE CHARGE (MICROCOULOMBS)
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Fig. 17 — Typical Turn-Off Gate Charge Vs. On-State
Current, 320PJT200 & 320PJT250

GATE — CATHODE RESISTANCE (OHMS)

T 12 5 w02 5 10 2 5 w02, 2
Z 193 . 108 2
o] s ]
<L <
5 5 \ 5 5
2 g
= ){ 2 &
g 2 <
5 i
i 102 10 i
s X s
w B 5o
@ 7]
g =
5 2 q 2 %
= o E
= 1 T N 03 =
I ¥ =
g s f 5 2
z 1! 2 5 10 2 5 10 2 5 102 g
w (%)

NEGATIVE GATE — CATHODE VOLTAGE (VOLTS) ,

Fig. 19 — Minimum Critical Rate-of-Rise of Off-State
Voltage Vs. Negative Gate-Cathode Voltage and
Vs. Gate-Cathode Resistance, All Devices

Pg. 33

TURN-OFF GATE CHARGE (MICRDCOULUMBS)
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320PJT & 320PJT-A Series
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RECOMMENDED GATING CONDITIONS AT Tp = -10°C

ANODE CURRENT .
ANODE VOLTAGE rea!
GATE CURRENT . . | :
GATE VOLTAGE dig/dt G
1 1 Vi
1\ 'GM GR
011 | i I tyy—>] [e——tw3—>
M =\ Il N
T ?
T 0.11gg : 7
i |
. |
Iga >vga/s \
Igm =>25A% iga= IT60/5 EENLEL S N | 4 A
dig/dt > 10A)s digdt > 40 Alus gt Ve : la\éAGI_./'\(NJ(l:JHNEC_\rIIODIB‘{AGE SNUBBER CIRCUIT
Ig=>3.1A Vgo = 15 ~20V g <5 5
w2 S [
tw1=>20 s Vgr=2~20V 3 >60 ks .
w3 = S

*ASSUMED DEVICE OPERATES DOWN T0 -10°C
tw2 + w3 =65 ps
w2 " w3 = 670

SNUBBER | SNUBBER | MINIMUM
CAPACITOR | RESISTOR | ON-TIME
Cs (uF) Rs () {us)
20 150
3.0
10 90
20 100
20
10 60
20 50
1.0
10 30

Fig. 21 — Recommended Gating Conditions
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