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POWEREX INI BUYE D
Asymmetric
Gate-Turn-Off Thyristors
1000 Amperes/ 1200 & 1600 Voits
Description:
MARKING Powerex GTOs are dasigned for use in
GATE (WHITE) voltage-source inverter applications

AUXILIARY CATHODE
(RED)

DIM INCHES MILLINETERS

A 15.4 +.4 390 0

B | 2.20 DIA. MAX MAX DIA. 56.0

C 1.50 DIA. DIA. 38.0

D 7102 18.0 0.5

E | .165 =008 DIA. || DIA. 4.20 :0.20
.079 +.008 DEEP || DEEP 2.00 :0.20

F .028 MIN MIN 0.70

Ordering Information

Example: Select the complete ten digit device part number from the table below.

DEVICE  CURRENT  MANU. TYPE VOLTAGE
RATING  NUMBER RATING
FG 1000 A L - 24
- 32
PRESS b ASYMMETRIC Vo
PACK 1000 A Low Voltage  24=1200V
GTO 32=1600V
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requiring fast switching GTOs with low
snubber capacitances.

Features:

s Low Snubber Capacitance
(3.0 uF for 1000A switch)

= [ow On-State Voltage
8 Low Switching Losses

® Fast Switching Time
{t,, = 20uS maximum)

Applications:

= Motor Control inverters
= UPS Inverters

. Choppers

® Induction Heaters

s DC to DC Converters
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POWEREX INC

BYE D
FG1000AL-24,32
Asymmetric
Gate-Turn-Off Thyristors
1000 Amperes/1200 & 1600 Volis
Absolute Maximum Ratings, T,=25°C unless otherwise specified
Characteristic Symbol FG1000AL-24 FG1000AL-32 Units
Repetitive Peak Reverse Voitage Ve, 15 15 Volts
Non-Repetitive Peak Raverse Voltage Vosu 15 15 Volts
DC Reverse Voltage Vine 15 15 Volts
Repetitive Peak Off-State Voltage Vi 1200 1600 Volts
Non-Repstitive Peak Off-State Voltage Vieu 1350 1700 Voits
DC Off-State Voltage Vowe 960 1280 Volts
Controllable On-State Current V=1/2V,,, T=125°C, C,=2.0uF - 1000 A
L=0.3uH, I.=-120A
RMS On-State Current bronesy 440 A
Average On-State Current Sine-wave ©=180°, T,=102°C, f=60 Hz Law 280 A
Surge On-State Current NON-REP, One half cycle at 60Hz |u 7000 A
It for Fusing One half cycle at 60 Hz I’ 200,000 Al’-sec
Critical Rate of Rise of On-State Current V=172 Vo la=15A, T=125°C di/dt 300 AuS
Peak Gate Forward Current 1. 30 A
Peak Gate Reverse Current Feon 350 A
Peak Gate Forward Voltage Vi 10 \'
Peak Gate Reverse Voltage Ve 15 \'
Peak Gate Forward Power Dissipation Peow 200 w
Peak Gate Reverse Power Dissipation Prcu 4000 w
Average Gate Forward Power Dissipation Prosan 40 w
Average Gate Reverse Power Dissipation P 75 w
Junction Temperature T, -40 TO +125 °C
Storage Temperature T -40 TO +150 °C
Mounting Force RECOMMENDED VALUE 10.8 kN 98 TO 127 kN
or 2420 lbs. 2200 TO 2860  Ibs.

Weight (typical)

250

grams
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FG1000AL-24,32 BUE D
Asymmetric pOQUEREX INC

Gate-Turn-Off Thyristors

1000 Amperes/1200 & 1600 Volts

Electrical Characteristics, T,=25°C unless otherwise specified

Characteristics Symbol Tesat Conditions Min. Typ. Max. Units
Repetitive Peak Reverse Leakage Current Lo T=125°C, V=V, = momeee -emem 100 mA
Repetitive Peak Forward Leakage Current Lo T=125°C, V.=Voq Va2V oo e 50 mA
Gate Reverse Blocking Current leg T=125°C, V=15V seeee 100 mA
Peak On-State Voltage Vi T,=125°C, |,=1000A emee e 1.9 v

Critical Rate of Rise of Off-State Voltage dv/dt T=125°C, V,=50% V., Vo=2V 1000 s - VS
Turn-Off Time t. 1,=1000A, T=125°C, = =weeee coeeme 20 us

V,=15V, C,=3.04F, L,=0.3uH
di/dt=20Aks, V,=50% V.,

Tum-On Time t, w=1000A, T=125°C, - e 10 s
la=10A, V,=1/2 V,,,

Gate Trigger Current lor V=5V TO 20V, |,=25A TO 200A wweeee oomem- 20 A

Gate Trigger Voltage Vi V=5V TO 20V, I,=25A TO 200A -~ = - 1.5 \

Thermmal Characteristics

Characteristics Symbol Min. Typ. Max. Units

Thermal Resistance Junction to Sink = T 0.045 °C/W

TRANSIENT THERMAL IMPEDANCE

MAXIMUM ON-STATE CHARACTERISTIC CHARACTERISTIC, (JUNCTION TO SINK)
104 : 16 T T
5 T. = 25°C Cathode Side
4 i~ s .14
3 ! 2
n o p
w2 T. = 125°C % 12
t l bl /’
103 £
z 7y m .10 /
s Q
- £ .08 :
4 o Anode Side
23 2 % o
';E 2 ’ = .06 17T
i< 107 % 1| Double Side
(. od P—---lln
% . w .04 »-
(@] ; [ "' lll/‘
2 .02 o
o
101 0
10 15 20 25 3.0 35 40 45 102 102 101 100 10!
ON-STATE VOLTAGE, (VOLTS) TIME, (SECONDS)
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FG1000AL-24,32

Asymmetric
Gate-Turn-Off Thyristors
1000 Amperes/1200 & 1600 Volts
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SWITCHING ENERGY, E,,, (nJOULE/PULSE)
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CONTROLLABLE ON-STATE CURR

MAXIMUM TURN-ON SWITCHING ENERGY
DISSIPATION PER PULSE

T T T
Conditions
| Vp = 1/2Vpay . ]
(Vpau = 1600V) di/dt = 300A/us
lgm = 15A, Tj=125°C /

™ dig/dt = 5A/us /
Cg = 3pF, Rg = 10Q p 200A/us

W
72
V/

AN

0 200 400 600 800 1000 1200 1400
ON-STATE CURRENT, I, (AMPERES)

MAXIMUM CONTROLLABLE ON-STATE
CURRENT VS. SNUBBER CAPACITANCE

Conditions

y Vp = 1/2Vpau
/ Vou = 34Vpeu
(Vpry = 1600V) ——
-dig/dt = 20A/us
Lg=0.3uH _—

L

0 10 20 30 40 50 6.0 7.0
SNUBBER CAPACITANCE, Gy, (HF)
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POWEREX INC

bY4E

D

MAXIMUM TURN-OFF SWITCHING ENERGY
DISSIPATION PER PULSE
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FG1000AL-24,32 POWEREX INC bY4E D
Asymmetric

Gate-Turn-Off Thyristors
1000 Amperes/1200 & 1600 Volits

TURN-OFF TIME, STORAGE TIME, FALL TIME TURN-OFF TIME, STORAGE TIME, FALL TIME VS.
VS. ON-STATE CURRENT RATE-OF-FALL OF GATE TURN-OFF CURRENT
g 25 T I | g 30 T T T T T T
= | Conditions | ! n = I , Conditions
u Vo = 1/2Vpam, Vou = 34Vpeu |t (Max.) < tgq (Max.) Vp = 1/2Vpgy, Voum = 34V
E 20 | (Vpay = 1600V), T, = 125°C g9 = — « T (Vprm = 1600V), Tj =125°C
3 dig/dt = 20A/us, Vag = 15V | 3 \ '6 =1 g%o‘;‘:' ‘L’RG =0135¥{
& [ Cg = 3.0uF, Lg = 0.3uH T — w § = SOHE Bs T Bk
..‘:’ // tgq (Typ) ;‘:‘ 20 £~ \ | |
[VE]
/‘g’ s §
FE-‘ 15 / / = §\ “—— ‘
w V. w
¢ Z —tg (Typ.)— o N tgq (TYP)
1 o I ——
S 10 o ‘%Tl
17 > t N
% ) g 10 s (Typ.)
w w
£ 5
L (Typ.) — e
9 k " S t (Typ.)
[id 1 o T 1
= 0 2 0
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ON-STATE CURRENT, I, (AMPERES) RATE-OF-FALL OF GATE TURN-OFF CURRENT, -dig/dt, (A/uS)
TYPICAL TURN-ON TIME, TURN-ON DELAY MAXIMUM CRITICAL REVERSE BIAS TIME,
TIME VS. GATE CURRENT TAIL TIME VS. OFF-STATE VOLTAGE

7 T T T 7 90
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FG1000AL-24,32

Asymmetric

Gate-Turn-Off Thyristors

1000 Amperes/1200 & 1600 Volts

POWEREX INC

MAXIMUM GATE TURN-OFF CURRENT VS. MAXIMUM GATE TURN-OFF CURRENT VS.
ON-STATE CURRENT RATE-OF-FALL OF GATE TURN-OFF CURRENT
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Conditions Conditions
100 Vp = 1/2Vpgy, Vou = 3/4Vopy 300 Vp = 1/2Vppm, Voum = 34V —

(Vorum = 1600V), T; = 125°C

(Vory = 1600V), T; = 125°C
“digfdt = 20A/pss, Vg = 15V __ oA !

GATE TURN-OFF CURRENT, i, (AMPERES)
GATE TURN-OFF CURRENT. Igq, (AMPERES)

I+ = 1000A, Vg = 15V
>0 Cg = 3.0pF, Lg = 0.3uH 55 = 3.0uF, in 0.3uH
. IR A M
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