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Gate Turn-Off Thyristors mg;g:ggg

The GTO is a family of asymmetric gate turn-off thyristors designed primarily for
de power switching applications such as motor drives, switching power supplies,
inverters, or wherever a need exists for high surge current capabilities and fas

switching speeds. : GTOs
® Fast Turn-Off With Reverse Gate Pulse 18 AMPERES RMS
® High Voltage — VpprxM = 1000 and 1200 Volts 1000 and 1200 VOLTS

& Momentary Forward Puise For Turn-On

® Minimizes Drive Losses

¢ [nterdigitated Emitter Geometry Aids Turn-On Current Spreading and Improves
Turn-On difdt

® Clip and Current Spreading Ring for Reliable High Surge Capability

ITsm = 200 A :
ANQDE CATHODE
CASE 221A-04
(TO-220AB)
GATE STYLES
MAXIMUM RATINGS O '
Rating Symbol Value Unit

Repetitive Peak Off-State Voltage VDRXM 1000 Volts

{Ty = —40to +125°C, 1/2 Sine Wave 50 to 60 Hz) Note 1 1200
Repetitive Peak Reverse Voltage, Gate Open VRRM 15 Voits

(Tg = —40to +125°C), Note 2
Repetitive Peak Reverse Gate Voltage, Note 3 VGRM 16 Volts
On-State Current at Tc = 65°C  (1/2 Cycle Sine Wave, 50 to 60 Hz) IT(RMS) 18 Amps
Peak Nonrepetitive Surge Current ITsm 200 Amps

(8.3 ms Conduction, Half Sine Wave T¢ = 65°C) )
Circuit Fusing {t = 8.3 ms) 2t 167 A2s
Repetitive Controllable On-State Current, Note 4 ) Itcm 50 Amps
Nonrepetitive Maximum Interruptable On-State Current, Note 5 ITcsm 70 Amps
Peak Forward Gate Power PGEM 10 Watts
Average Forward Gate Power PGF(AV) 3 Watts
Peak Reverse Gate Power PGRM 400 Watts
Average Reverse Gate Power ) PGR(AV) 5 Watts
Operating Junction Tempetature Range TJ -—40to +125 °C
Storage Temperature Range Tstg —40 to +160 °C

Notes: 1. VprxM for all types can be applied on a continuaus basis without damage, Ratings apply for R = 39 Q or shorted gate conditians or
negative voitage on the gate. Devices should not be tested for blocking voltage such that the supply voltage exceeds the rating of the
device,

. This is an asymmetric anode shorted. part with a blocking gate-cathode junction. The ability to support a reverse voltage depends on the
gate-cathode terminal conditions. Gate-cathade reverse bias increases VRRM-

. Instantanecus voltage at turn-off may exceed rated VGrM provided PGRM IS not exceeded.

. Vp Maximum Peak = Vppxm — 300 V, Ty < 125°C, Lg = 2 uH, VGR = 12 V {See Figure 2)

Cg = 0.1 uF for MGTO1000
Cg = 0.05 uF for MGTQ1200
5, Vp Maximum Peak = Vpaxm ~ 300 V, Ty < 125°C, Lg = 2 zH, VGR = 12V (See Figure 2)
Cs = 0.2 uF for MGTO1000 -
Cg = 0.1 uF for MGTO1200
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MGTO01000 ¢ MGTO1200 : 5
THERMAL CHARACTERISTICS .
Charactaristic Symbol Value Unit
Thermal Resistance, Junction to Case ) ' ReJc 1 °cw
Thermal Resistance, Junction to Ambient ' RaJA 60 °CW
ELECTRICAL CHARACTERISTICS (T = 26°C unless otherwise noted), Note 1
Characteristic ) Symbol | Min Typ Max Unit
Peak Forward Blocking Current IDRM — - 5 mA
(Vp = Rated VprM: RGK = 39 ©, Ty = 126°C)
Peak On-State Valtage VM — 27 3.1 Volts
{Iltm = 50 A, Pulse Width < 300 ps, Duty Cycle < 2%, IgT = 300 mAdc) .
Peak Gate Trigger Current IGT™M — 60 300 mA
{Vp = 12 Vdc, Ry, = 1.4 Q, Pulse Width = 10 ps) - )
Peak Gate Trigger Valtage ’ VGTM — 0.8 15 Volts
(Vp = 12 Vde, R, = 1.4 @, Pulse Width = 10 ps)
Reverse Gate Leakage Current ) IGRM - —_ 5 mA
(VGRM = 15V, Ty = 126°C)
Latching Current L — 1 - Adc
(PW = 300 us, f = 60 Hz, Gate Pulse = 1A, 10 us, Vp = 12 Vde)
Holding Current IH —_ 700 - mA

{PW = 300 us, f = 60 Hz, Gate Pulse = 1 A, 10 us,
Anode Pulse = 6 A, 100 us, Vp = 12 Vdc)

SWITCHING CHARACTERISTICS (T = 25°C unless otherwise noted)
RESISTIVE TURN-ON SWITCHING

Gate Turn-On Time Vp =600V, lT = 60A 7 tot — 1.6 —_ ps
i IG(pk) = 6 A, Cg = 0.1 uF _’ -
Turn-On Delay Time dlg‘l)dt >7 Alus tai 0.6 — -
Rise Time See Figure 1 and Table 1(A) i - 0.9 - -
INDUCTIVE TURN-OFF SWITCHING : )
Gate Tun-Off Time Vp(pk) = 700V, It = 60 A, VGR = 12V taq - 3 - us
IG(pk) = 6 A _ -
Storage Time Lg = 2 uH, Cg = 0.1 uF Tsi 26 —
Fall Time See Figure 2 and Table 1(8) Th - 0.4 -
GATE TURN-OFF CHARGE -
Gate Charge VD(pk) = 700 VIt = 50A Qga — 35 — 2C 7
Peak Reverse VGR = 12V ica - 17 -
Gate Current Lg = 2 uH, Cg = 0.1 uF
Peak Tail Current See Table 1(B) IrLp - 5 - A
STATIC dv/dt
Critical Exponent V(pk) = VDRM ~ 400V dv/dt — 10,000 —_ Vius
of Risa Time Rgk =39 Q, T) = 125°C
Linear Waveform

Note 1. This device is rated for use in applications subject to high surge conditions. Care must be taken to Insure proper heat-sinking is used at
sustained currents (see derating curves}.
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TABLE 1 — TERMS, SYMBOLS AND DEFINITIONS FOR SWITCHING WITH GTO’S
NOTE: The parametars ars shown on two separate graphs for clarity.

Terms Symbals. Definitions
RESISTIVE TURN-ON SWITCHING )

- 0.9 |T I

Turn-On Time tgt g
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Delay Time tdi j_' P
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INDUCTIVE TURN-OFF SWITCHING

Gate Controlled Tuen-Off Time taq
g
3

Current Storage Time tsi g
©
g
[
o
g

Current Fall Time tf; <
=
5 — i
8 ti-m] i time
3
FYEN

Turn-Off Gate Charge Qga £ N -
o
>
-]
Kl
@

Peak Tail Current ITLp

(8)

tgj — current storage time 10% IGR to 90% It

tfj — current fall time 90% Iy to IyLp Inflection point
tgq — gate controlled turn-off time {tsi + tgi)

tdi — current delay time. 10% Ig(pk) ta 10% It

tri — current rise time. 10% It to 90% It

tgt — turn-on time (tgj + tri)
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FIGURE 1 — RESISTIVE SWITCHING TEST CIRCUIT (TURN-ON)

—— ——— — 33, 50 Watt
r _‘| Pearson Model 411 Non-Inductive
i i A '
| = |
| } -
b 2 MB RL

} 'a | 760 S Non-
] | Inductive
| | VGR = 12V
| ] IT = 50 A Peak
! | y IG(pk) = 6.0A  dig/dt = 7.0 Alus
| I ! S onur

] V s =ulpu
l | Ce == + cc 4 600V Ve = Specified Value

| S N ?—— PW = 150 us
! o | 125 | f= 10 Hz

m
| = Adjust R[_ as required
: | > for It peak.
| |
] ~ |
| = VgR |
| A
lowr = | F
FIGURE 2 — INDUGTIVE SWITCHING TEST CIRCUIT {TURN-OFF) ' Hﬁ
______ — 33, 50 Watt

r | Pearson Model 411 Non-Inductive VGR = 12V
} { [ \AY ’ - It = 50 A Peak
i L | *Lg = 2.0 pH
1 = | Cg as specified

| MR PW = 150 ps
: g i ¥ 250 58 uH f = 10 Hz
I | Adjust Ve for specified IT
| ' *

| Clamp 7
: | \T\ *Lg: 1 Layer Air Core
| | 2 3/4" OD 45 Turns No. 14 AWG

i
! \ 1
| [ 1\ Cs Vee
! g | 0-60 V
| i
{ | Clamp: MOSORB Transient Suppressor
| { Zener Series Stack, 1N6292 or
t - | Scope = Tek 7623A 1.5KE75 adjusted for
| =var | P6007 x 100 Probe specified V(pk)
] +
| Driver = ' =
Il |

These circuits are used to evaluate the GTO maximum
ratings and switching characteristica

MOSORB is a trademark of Motorola Inc.
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MGTO1000 ¢ MGTO1200

FIGURE 3 — 50-60 Hz HALF WAVE CURRENT DERATING
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NOTE: Sine wava and rectangular chopper curves allow estimation of heat
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ar 60 Hz) whare switching losses

are low compared to conduction losses. Heat sink sizes should be based on
conduction angles that include the worst case peak current as well as the

FIGURE 5 — CURRENT DERATING 50-60 Hz
RECTANGULAR WAVEFORM
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FIGURE 7 — FULL WAVE 50-60 Hz POWER DISSIPATION
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FIGURE 4 — 50-60 Hz FULL WAVE CURRENT DERATING
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fongest conduction time. Operation at high frequencies should alsc bs aval-
uated using the pulsed rating curves. Surge oparation with high power pulses.
may require determination of the pulsa power, energy, and peak T rise to
achieva safe turn-off.

FIGURE 6 — HALF WAVE 50--60 Hz POWER DISSIPATION
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FIGURE 8 — POWER DISSIPATION versus FORWARD CURRENT
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-
FIGURE 9 — FIRING CHARACTERISTICS FIGURE 10 — NONREPETITIVE SURGE CHARACTERISTICS
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FIGURE 11 — MAXIMUM INTERRUPTABLE CURRENT
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NOTE: [n bridge inverter configurations the upper and lower snubber ca-

pacitors are in parallel, permitting a snubber =

2

C
=S when stray inductance is

kept low. Unsnubbed operation is ot recommended althqugh high currents

at low

ges can be

d, given well definad load conditions. The use
of a small snubber Insures that the worst case dv/dt stress is known.

FIGURE 13 — TYPICAL GATE TRIGGER CURRENT
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FIGURE 12 — MAXIMUM FORWARD VOLTAGE versus CURRENT
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FIGURE 14 — TYPICAL GATE TRIGGER VOLTAGE
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FIGURE 15 — THERMAL RESPONSE . T; 715’ /6‘
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FIGURE 16 — TYPICAL LATCHING FIGURE 17 — TYPICAL TURN-OFF DYNAMICS
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FIGURE 18 — TYPICAL TURN-OFF SWITCHING SPEED FIGURE 19 — CONDUCTION ENERGY PER PULSE
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FIGURE 21 — MGTO1000, 71000M TURN-OFF ENERGY

FIGURE 20 — ENERGY PER PULSE AT TURN-ON {INDUCTIVE LOAD)
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FIGURE 22 — MGT01200, 1200M, TURN-OFF ENERGY FIGURE 23 — MGTO1400, 1400M, TURN-OFF ENERGY
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