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150 PFT SERIES
800A It Gate Turn-Off
- Major Ratings and Characteristics Description/Features
=_; 150PET200 The 150PFT Series of GTO (gate turn-off) thyristors is designed for
- ] 150PFT250 Units power control applications such as uninterruptible power supplies
a ITGca 800 A {UPS), variable speed ac motor drives, etc. Since they can be turned off
z 0 235 A by a negative current pulse to the gate, devices in the 150PFT Series
3 T(RMS) allow reductjons in overall size, weight, cost and acoustical noise when
: IT(AV) 150 A compared to conventional thyristors that require bulky commutating
f @ Max. To 81 oC circuits.
j ITsm @50Hz - 2000 A [ 160A average current.
3 @60 Hz 2100
= 12 @ 50 Hz 20,000 2 [ ] 800A controliable on-state current.
- @60 Hz 18,000 Acs
- IGT 156 A n Maximum turn-off time of 15 usec.
- dv/dt 1000 Vlus .
3 [ ] Critical dv/dt of 1000 V .
difdt 500 Alus ritical dv/dt o fsec
) t4q . 16 Hs [ ] Available with maximum repetitive peak off-state voltage
- T -40 to 125 °c {VpRMm) to 2500V.
- VRRM: VDRM 2000 & 2500 A\

: CASE STYLE AND DIMENSIONS ‘________%ggg %ggg;g

: 4.5(0.178)

. 2.1(0.161) DIA.
: 2 PLACES

- 30.4 (1.197) GATE (WHITE)

- DIA. MAX.

i . 9.0 (0.354) MAX.
- 2 PLACES

3.7 (0.146)
3.3(0.130) DIA.

175/%%9(69) T v . 30.4 (1.197) %Tﬁy_)g (8108?) DEEP

1 T s " DIA. MAX. ANODE SIDE ONLY
1o s56.0(2.209 rgay | 02t |
“" DIA. MAX. o) oiA. WA
56.0 (2.205) —=

DIA. MAX.

B . {R Case Style A-30
: Dimensions in Millimeters and (Inches)
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VOLTAGE RATINGS®

VRRM. VDRM — VDsSMm — VRSM —
Max. Repetitive Peak Max. Non-Repetitive Peak Max. Non-Repetitive Peak
Reverse and Off-State Voltage Reverse Voltage
Off-State Voltage tp S5ms tp S6ms
{v) (v) (V)
Part Number T, = -40°C to 125°C Ty =25°C to 125°C Ty = 25°C to 125°C
150PFT200 2000 2200 2200
150PFT250 2500 2500 2750
ELECTRICAL SPECIFICATIONS
150PFT200 .
150PFT250 Units Conditions
ON-STATE
IT(Rms) Nominal RMS on-state current 235 A
IT(AVv) Max. average on-state current 150 A
@ Max. Tg 81 oc 1800 sinusoidal conduction.
ITca Max. controllable peak Ty =1256°C, Vppm = 0.5 VprM. GGgQ = 5.0, Cg = 2 uF. @
on-state current Note: Vg < 500V @ T) = 26°C, Vg < 450V @ Ty =125°C
800 A (Vg is the voltage spike which appears on the dynamic on-state
voltage trace during fall time.)
ITsm Max. peak one cycle, non- 2000 50 Hz half cycle sine wave Followin it
S g any rated load condition,
repetitive surge current A (G)rozr::‘;:afcte‘a,n?uls:‘:tx: and with rated VR applied fol-
cycle si D) :
2100 or 5 ms rectangular pulse lowing surge. SCR turned fully on.
12 Max. 12t capability for 20,000 A2 t=10ms Rated VRRM applied following surge,
fusing 18,000 § t=83ms initial Tj < 125°C.
VTM Max. peak on-state voltage 3.20 \' Ty =259C, IT(AV) = 150A (471A peak), |g = 3A
i Typical latching current 20 A | Ty=25°C
1H Typical holding current 20 A Ty= 25°C
BLOCKING
dv/dt Min. critical rate-of-rise 1000 Gate voltage = -2V Ty=125°C
of off-state voltage 600 Vius Gate-to-cathode resistance = 3Q Vp =0.5 VDRM
Ipm &  Max. peak off-state and Tj = 125°C, VpM = rated VpRM. Peak off-state current applies
Irm - reverse current 80 mA for -2V or more negative gate voltage or for gate-to-cathode
resistance = 3§2.
SWITCHING
di/dt Max. repetitive rate-of-rise dig/dt 2 5 Afus, +1gy = 7.5A
of turned-on current 500 Alus ITm < 800A, Vp < 0.5 VpRM.
tgt Max. turn-on time tge is measured from instant at which ig = 0.11g to instant’
10 us at which Vg = 0.1Vp with resistive load. Tj = 125°C,
IT = 800A, +lgM = 7.5A, di/ dig/dt = 6 A/us, Vp = 0.5 VpRM.
ton Min. permissible on-time ton is the time necessary to ensure that all cathode islands are in
20 us conduction. Tj=125°C, I = 800A, Vp = 0.5 VDRM,
igm = 7.5A, dig/dt =5 Alus
tgq Max. gate-controlled 1gq Is measured from instant at which Ig = -16A to instant at
turn-off time 15 s which I = 80A with resistive load. Tj=125°C, I =800A,
Vp = 0.5 VprM. dig/dt = 60 Alus, Gga =5. ()
t Max, fall time t; is measured from instant at which IT = 720A to instant at
15 us which I = 80A with resistive load. Ty=125°C, I =800A,
Vp = 0.5 VpRp, dig/dt = 50 Alus, Gga = 5. ()
toff Min. permissible off-time toff is measured from the instant at which the turn-off pulse is
60 s applied to the gate to the earliest instant at which the GTO may
L be retriggered. Tj=126°C, I = 800A,
dig/dt =50 Alus, Gga=5. (@

@ Peak off-state voltages apply for -2V or more negative gate voltage, or for gate-to-cathode resistance = 32, Peak reverse voltages apply
for zero or negative gate voltage.

T
@ Gga = applied Iga = forced turn-off gain. |T = on-state current. Applied 1gQ = maximum negative gate current during turn-off interval.

Pg. 10
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ELECTRICAL SPECIFICATIONS (Continued)

150PFT200
160PFT250 Units Conditions
TRIGGERING
PGF{AvV) Max. average forward 15 W
gate power Forward gate power is produced by positive
P Max. peak reverse gate power 12,000 w ty < 6 us. gate current, reverse gate power is produced
GRM P
by negative gate current.
PGR(AV) Max. average reverse 40 w
gate power
+Gm Max. peak positive gate 100 A tp < 100 us. Positive gate current may not be applied during
current reverse recovery interval.
-lgm 21'3’,‘ Pteak negative gate 50 mA Ty = 126°C, -VgMm = rated -VGRM. SCR blocking.
en
-VgRM Max. repetitive peak .
negative gate voltage 18 v SCR blocking. .
I Max. required DC gate 33 Tc = -40°C )
GT- currentc{o trigger ¢ ¢ Max. required gate trigger current is the lowest
1.5 A Tc= 250C value which will trigger all units with +12 volts
L~ —— ———  anode-to-cathode and I = 50A after triggering.
05 Tc = 125°C T ggering
VGT Max. required DC gate
voltage to trigger 1.25 Tc= -40°C Max. required gate trigger voltage is the lowest
’ \" T - on value which will trigger all units with +12 volts
1.0 Tc=25°C anode-to-cathode and | = 60A after triggering.

THERMAL-MECHANICAL SPECIFICATIONS

Ty Junction operating o
temperature range 4010126 ¢

Tstg Storage temperature range -40t0 125 °c

Rthjc  Max. internal thermal DC operation; double side cooled, mounting
resistance, junction-to-case 0.075 deg. C/W force = 4900N (1100 Ibf).

RthCS Thermal resistance, Mounting surface smooth, flat and greased. flat and greased.
case-to-sink 0.035 deg. C/W One pole piece to one heat sink.

F Mounting force 4900 to 5900 )
(1100 10 1325) | N (1bf)
wt Approximate weight 140 (5) g loz.)
Case Style A-30
; .

@ Gga = m = forced turn-off gain. IT = on-state current. Applied IgQ = maximum negative gate current during turn-off interval.



AVERAGE ON-STATE POWER LOSS
OVER FULL CYCLE (WATTS)

INTERNATIONAL RECTIFIER - 73
.
150PFT Series
140~
LT [T TT]
% 120 DOUBLE SIDE COOLED
= [ SINUSOIDAL CURRENT WAVEFORM
| NN |
2 00| NN < L1300
= AN ND =] 160°
= R eV 0o
9 80 TN Y\ fSl'J
3 XN S2ay 11200
u AVIR AN S S
2 60 \ -} 1180
2 AN
2 T\ N 7N\
= \
g [r=
E 2 CONDUCTION|—
32:‘ ANGLE
0 40 80 120 160 200 240 280 320 360 400
AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES)
Fig. 1 — Maximum Allowable Case Temperature
Vs. On-State Current
WO —r—T T 17 T T T T 7T (11
SINUSOIDAL CURRENT WAVEFORM
T, = 1259C Ty /
1200 | cONTROLLED RECTIFIER TURNED FULLY on/ 4
[ / V.
8 _. /' 4
=E 100 // v
W 1300 / A /]
g 2 ! I~ 4 /’ d
w80 160° // < -
E g ﬂ;ﬂ“ \77\ // /r/
£3 o0 11200 Z A A
wix 1180°{A Z d A
g 5 ™~ 2 // y-. N
S AW -y s
200 // /‘/‘2/ 4 : -
gz CONDUCTIO
ANGLE
0 T
0 20 40 60 8 100 120 40 160 180 200

AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES)

Fig. 3 — Maximum Low-Level On-State Power Loss
Vs. Average On-State Current

WO T T T 17 T T T T 1
| RECTANGULAR CURRENT WAVEFORM
T, =125
1200 —-cﬁ TROLLED RECTIFIER?’URNED FULLY ON i
1000 16073
19004 4
800 i A
ln:ulk NN
800 1180° A - ]
IR oA
—CONDUCTIO o
a00l— . PERIOD //S.’{.}’ ///’ LA
200 ZZ [T
* Z=
[ bt
[} 20 40 60 8 100 120 140 160 180 200

AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES)

Fig. 5 — Maximum Low-Level On-State Power Loss
Vs. Average On-State Current

DE | 4855452 0006574 9 ] T-05-14

INTERNATIONAL RECTIFIER

ISR

s ] 10 I O
B RECTANGULAR CURRENT WAVEFORM—
b DOUBLE S)DE COQLED
c 120 o
=2
=3 NN
T 100 N ™
-% N " —
S NN
o 160° 7N D\ NJ N, N
9 80 1 | N 4%+ 2]
2 190° NN S —
e Ly = )< N N CONDUCTION
g gol—1120 N \\ PERIOD _|
2 ngee T TN N, N A
o
3 w0 A\ N oc
=
2
g 2
<
=
0
D 40 80 120 160 200 240 280 320 360 400
AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES)
Fig. 2 — Maximum Allowable Case Temperature
Vs. On-State Current
104 —1  — O I 7V v - 108
SINUSOIDAL CURRNET WAVEFORM 1/ g
T,=1250¢ I/ / /
. 5t CONTROLLED RECTIFIER yirid 5
2 TURNED FULLY ON 177 -
Sa / 1/
£ | 917/ ,
v TISOI / //7
ke 103 et {THL/1/V) 105
59 190° A 727~ 1300 T
22 . w4 7t yirH
m g 1120 A/ 17 160 1717 5
o SRR N/ L 00 777
QG 1180 190° ]
=4 74 v NAWY /Y, N
Le T 4 1120°K] / \
< / e A AL/ AN,
977Iv4 N /4 ~EaL-E
// » | CONDUCTIONT]
102 4 23 I ANGLE {104
10 2 5 102 2 § 103 2 5 104
AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES)
Fig. 4 — Maximum High-Level On-State Power Loss
Vs. Average On-State Current
104 T T T T IS0 T y i 106
RECTANGULAR CURRENT WAVEFORM e
- T = 125°C Vi z
o 5 CONTROLLED RECTIFIER + i 5
TURNED FULLY ON
A
[=Y
=6 2 il LA 2
we b /Y,
== 190; o 7/44
Eu —1 | e WA/
w a 103 1 i1 7 105
=z 11800 T a 1600 177
75 y, yAREIOE 717
== Y N | U [ 77, 190 yAW4 5
©2 °[_CONDUCTION ,;//’ A 11200 / //
C PERIOD 1//44 11a0e LA/ A
: J7aawimain ,
< / l:/ /DC
“ (/[
102 4 104
10 2 5 102 2 5 103 2 5 104

AVERAGE ON-STATE CURRENT OVER FULL CYCLE (AMPERES)

Fig. 6 — Maximum High-level On-State Power Loss
Vs. Average On-State Current

Pg. 12



INTERNATIONAL RECTIFIER 73 DEJJusssusz 000e575 0 [ T-25-(q

TR [INTERNATIONAL RECTIFIER 150PFT Series
104
5 _ 152 s5w42 s5w32 51022 51012 6§ 10,
g W e e FER10
w 2 S g[EEDOUBLE SIDE COOLED i
T & - CONTROLLED RECTIFIER TURNED FULLY O f
58 3 =) L1T1 [
> 10 — - 2 e 2
oe = g 5 =
§§ 5 /4,1 Z 102 10
= 7 i HSHORT TIM g
Z8 102 A L1=25% g 2 s urationstil— — 1 2
L T
2 7 Ty 12690 ; 10-3 | LA T | GTEADY STATE VALUE - 0.075 DEG. G 10-1
5 1=
C s 5
7 Z e L I}
2 g (] Exi I 2
< HUL=""T | oNG TIME DURATIONS
10 = 10-201 LA CUELE 1t Ll 102
1 2 3 4 5 6 = 10-4 2 5 10-3 2 5 102 2 5 19-1 2 5 10 2 5 10
INSTANTANEOUS ON-STATE VOLTAGE (VOLTS) SQUARE WAVE PULSE DURATIONS (SECONDS)
Fig. 7 — Maximum Instantaneous On-State Voltage Fig 8 — Maximum Transient Thermal Impedance,
Vs. Instantaneous On-State Current Junction-to-Case Vs. Square Wave Pulse Duration
, .
— 15
g § / -
S e
w 5 L
e - /
= [Z}
2 5 10
> 4 2 /
E w
k-4
@ 3 = £ g
2 |11 2 © ¥
@ =1 RECOMMENDED TRIGGERING AREA ] 2 I 2 "
< 2 1 = 05 9 ) =
% /] é : =
2 . | AREA OF ALL POSSIBLE TRIGGERING POINT P L
= /
' T Vgp (MAX.)
0 0 I
0 10 20 30 40 5 60 70 80 90 100 0 1 2 3 4
INSTANTANEOUS GATE CURRENT (AMPERES) GATE CURRENT (AMPERES)
Fig. 9 — Gate Characteristics Fig. 9a — Areas of All Possible Triggering Points
14 | I
] i
12— Vp=1250V
igM=75A
@ [ digfdt=5A%5
e -
S : ]
8 =
£ 8
=
2 1
£ 6 4]
= L1
=
o
2 4
b1
-
2
0
10 20 50 100 200 500 1000

ON-STATE CURRENT (AMPERES)
Fig. 10 — Turn-On Time Vs. On-State Current

Pg.13




INTERNATIONAL RECTIFIER 73 DE.uassuSE nooes7e 2 JJ T-25-19

150PFT Series INTERNATIONAL RECTIFIER |TOR
7
1] L]
Ty=1250C
T3=125°C 15—Tvp=
8 Vp=1250V Vp=1260 V
- a
Z g FOR DEVICE WITH MINIMUM GAIN, &
2 GATE DRIVE CONDITIONS FIXED & e
w AT THE CONDITIONS REQUIRED L~ S v
S 4 TO TURN-OFF 800A L~ =10 L
= - = LA
3 g ,4
ca < 3 |
2 p S L~
o« 4 =
£, & 0s
z P 2
A °
=
0 0
0 10 200 300 400 600 600 700 800 900 1000 0 100 200 300 400 500 600 700 800 900 1000
ON-STATE CURRENT (AMPERES) FALL TIME (MICROSECONDS)
Fig. 11 — Inherent Turn-Off Gain Vs. Instantaneous Fig. 12 — Maximum Fall-Time Vs. On-State Cutrrent

On-State Current

11 T 7
A4 Vp=1700V

[ TTI
103: Ty=1250C o 104 T —T T
= IgM=75A Vp=1250V — l |° ]
s dig/dt=5 AjuS /’// [— T)=125°C
w [ RESISTIVE LOAD 77 - 5[— gg ==12550 v
= / g _ G0
E [=] E ‘S
e Z 2 ==,
) "/ &8
> & i >4
e 7l 4 w®
o ’ e’
wi 12 S 103 =
g3 ¥ — G [=Cs=054F A
=3 Ve y i £3 Fltiw >
s = o< { _Lg= N § 1
Eg 5 i B NC 25 5_(1: L N7 ¥ K1
2 XA 5 s=24 \: /7 . _/ % i
-1 \
) et R _r_G 2 '/< A n 'T
Pa [vg f
R 10 : 102 o l
10 2 5 02 2 5 08 2 10t 10 2 5 w2 5 2 10 2 5  qp4
INSTANTANEOUS ON-STATE CURRENT (AMPERES) INSTANTANEOUS ON-STATE CURRENT (AMPERES)
Fig. 13 — Maximum Turn-On Energy Per Pulse Fig. 14 — Maximum Turn-Off Energy Per Pulse
Vs. On-State Current Vs. On-State Current
1400
L]
Tj=1250C
1200 —TVp="%VoRrm
=
<€
& 1000
> U3
< 800 =]
wE 6go=3 J-J
e .
P g A
25 00 5 "{Gu%
S A Ggq = FORCED TURN-OFF GAIN
oD 3 o =
xc o P4 / IT
£ a0 vd ~APPLIED Ggn ~
o Ga
o
200
0
0 05 10 15 2.0 2.5 30 35 40

SNUBBED CAPACITOR (MICROFARADS)
Fig. 15 — Maximum Controllable Peak On-State
Current Vs. Snubber Capacitor Value

Pg. 14



: INTERNATIONAL RECTIFIER 73 pEfJusssusz oooks?e v T 2519
TR |INTERNATIONAL RECTIFIER 150PFT Series

: GATE-CATHODE RESISTANCE (OHMS)
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RECOMMENDED GATING CONDITIONS

I
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dIGQ/dt
igm > 9.5A% iga > ltga/s Vgr: AVALANCHE VOLTAGE
dIG/dt > 5 Alus diG0/dt > 30 Alus OF G-K JUNCTION
Ig > 1.9A* Vg = 12 ~ 18V twz <5ps
twi > 20s VgR = 2 ~ 18V tw3 = 40ps

ty2 + ty3 > 45us

*ASSUMED DEVICE OPERATED DOWN TO -10°C.

Fig. 18 — Recommended Gating Conditions

SNUBBER SNUBBER MINIMUM
CAPACITOR | RESISTOR | ON-TIME
Cs {uF) Rs ($2) (us)

3 20 150

10 90

2 20 100
10 60

1 20 50
10 30

0.5 20 25
10 15
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