TOSHIBA

GT5J311,GT5J311(SM)

[TENTATIVE]|

TOSHIBA INSULATED GATE BIPOLAR TRANSISTOR
SILICON N CHANNEL IGBT

GT5J311,GT5J311(SM)

HIGH POWER SWITCHING APPLICATIONS
MOTOR CONTROL APPLICATIONS

The 3rd Generation
Enhancement—Mode
High Speed

Low Saturation Voltage

MAXIMUM RATINGS (Ta = 25°C)

: tr=0.30ps (Max.) (IC = 5A)
: VCE (sat) = 2.7V (Max.) (Ic = 5A)
FRD included between Emitter and Collector.
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CHARACTERISTIC SYMBOL RATING UNIT s
. 1. GATE
Collector-Emitter Voltage VcES 600 \% 2. COLLECTOR (HEAT SINK)
Gate—Emitter Voltage VGES +20 \% 3. EMITTER
DC Ic 5 A —
Collector Current JEDEC
1ms Icp 10 A JEITA —
TOSHIBA 2-10S1C
Emitter-Collector Forward DC IF 5 A —
Current Weight: 1.5g .
1ms IFm 10 A Unit: mm
Collector Power Dissipation
(Tc = 25°C) Pc 45 w GT5J311(SM)
Junction Temperature T 150 °C 10.3MAX.
Storage Temperature Range Tstg -55~150 °C 20y 32 ..
%
EQUIVALENT CIRCUIT @ Z -
UL T !! 5 %
Loz =
Collector - 258
o 12 3 _
Gate o— 7Pt |E
Emitter 1. GATE
2. COLLECTOR (HEAT SINK)
3. EMITTER
JEDEC —
JEITA —
TOSHIBA 2-10S2C
Weight: 1.4g
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TOSHIBA GT5J311,GT5J311(SM)

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP. | MAX | UNIT
Gate Leakage Current IGES VGE =120V, Vce =0 — — +500 nA
Collector Cut-Off Current IcES Vcg =600V, Vg =0 — — 1.0 mA
Gate—Emitter Cut-Off Voltage VGE (oFF) |lc=0.5mA, VcE =5V 5.0 — 8.0 \%
Collector-Emitter Saturation Voltage VCE (sat) Ic =5A, Vgg = 15V — 21 2.7
Input Capacitance Cies VcgE =20V, Vge =0, f = 1MHz — 650 — pF
Rise Time tr . — 0.12 —
Inductive Load
o i Turn-On Time ton Ve =300V, Ic =5A — 0.40 —
Switching Time Vgg = +15V, Rg = 180Q us
Fall Time tf — 0.15 0.30
(Note 1)
Turn—Off Time toff — 0.50 —
Peak Forward Voltage VE IF=5A,Vge =0 — — 1.8 \%
Reverse Recovery Time ter IF = 5A, di/dt=-100A/ s — — 200 ns
Thermal Resistance (IGBT) Rth (-c) — — — 28 |°C/W
Thermal Resistance (Diode) Rth (-c) — — — 3.76 |°C/W

Note 1: Switching time measurement circuit and input / output waveforms

VGE —<§ 90% ?IL_—
RG K} 0 __________ .: ___—0___-——-_19_72 ___________

|
Oo—wn— — e il
----- /J’ P H P |
off | “ton |
Switching loss measurement waveforms
\% i |
0 GE:'\i%"’loqf _________
i !
Y
oVCE ___ 1, L/ N 10%
i 1
] 1
I i

|
]

Eoff

2 2002-02-06



TOSHIBA

GT5J311,GT5J311(SM)

COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR CURRENT I¢ (A)

COLLECTOR CURRENT Ig (A)

10

Lo

Ic - VCE
COMMON 9ol 15
EMITTER ~is
Te=25°C I / / /‘\12
I/
/
Vgg=10V
//
//
0 1 2 3 4

20

. COLLECTOR-EMITTER VOLTAGE Vgg (V)

16

12

VCE - VGE
COMMON
EMITTER
Te=25°C
5 -k-lO
Ig=2A N
0 4 8 12 16

10

GATE-EMITTER VOLTAGE Vgg (V)

20

Ic - VGE
COMMON EMITTER I I
VCE=5V I

1]

Te=125°C A L A _40

| L2 l

4 8 12 16
GATE-EMITTER VOLTAGE Vgg V)

20

COLLECTOR-EMITTER VOLTAGE Vgg (V) COLLECTOR-EMITTER VOLTAGE Vgg (V)

COLLECTOR-EMITTER SATURATION
VOLTAGE VCE (sat) (V)

20

16

12

20

16

12

VCE - VGE

COMMON

EMITTER

Te=—40°C

. 5 t_lo
0 | |

4 5 _km

0 4 8 12 16
GATE-EMITTER VOLTAGE Vgg (V)

VCE - VGE

20

COMMON

EMITTER

Tc=125°C

\

Ig=2A

0 4 8 12 16
GATE-EMITTER VOLTAGE Vgg (V)

VCE (sat) — Te

20

4

COMMON EMITTER

VG =15V
3 10

/—
st
——”/
5
2
\\\
Ig=2A

1
0
-60 -20 20 60 100

CASE TEMPERATURE Tc (°C)

140

2002-02-06



TOSHIBA

GT5J311,GT5J311(SM)

(us)

SWITCHING TIME  top, tr

SWITCHING TIME tofy, tf ()

SWITCHING LOSS Eop, Eoff (md)

SWITCHING TIME ton, tr — RG

8 COMMON EMITTER
Veeo=3800V
| Vag=*15V
1| 1c=5A
: Te=25°C
— —: Tc=125°C 1
0.5 ¢ Z ton 1111
0.3 Z
.‘1-‘4
gt
01 k:
J%
0.05
0.03
0.01
1 3 10 30 100 300 1000
GATE RESISTANCE Rg ()
SWITCHING TIME toff, tf — RQ
3
1
0.5 §ir—y———
0.3 1 kol A e
! -
\
4
0.1 tf
COMMON EMITTER
0.05 Voo =300V
0.08 VG.G= +15V
Ig=5A
— : Tc=25°C
0.01 — = : Tc=125°C
1 3 10 30 100 300 1000
GATE RESISTANCE Rg ()
SWITCHING LOSS Eon, Eoff — RG
8 COMMON EMITTER
Vee =300V
Vgg==*15V
Ig=5A
—— ; Tc=25°C
0.5| —— . Tc=125°C N T
Eon 171
0.3 7
L A I~
0.1 s et 9\
= =
0.05 -
E
0.03 off
0.01
1 3 10 30 100 300 1000
GATE RESISTANCE Rg (Q)

SWITCHING TIME tof, tf  (us)

SWITCHING TIME ton, ty (us)

SWITCHING LOSS Eqp, Eoff (md)

SWITCHING TIME ton, tr — IC

1
0.5 —
=
03— A==
ton ( =
/—'
0.1 7-35/"/—’
==
0.05 72
t l 7 COMMON EMITTER
r Veoeo=3800V
0.08 Y VGGa= 115V
RG=180Q
—: Te=25°C
— = : Tc¢=125°C
0.01
0 2 4 6 8 10
COLLECTOR CURRENT I¢ (A)
SWITCHING TIME toff, tf — IC
1
0.5 A
g, — [ ) gy Feep— p—— pr——p——p——
03—t I\ I
\
0.1 “
0.05
COMMON EMITTER
Voo =300V
0.03 VGG= 15V
RG=1800
—: Tc=25°C
— = Tc¢=125°C
0.01
0 2 4 6 8 10
COLLECTOR CURRENT Ig (A)
SWITCHING LOSS Eon, Eoff — IC
1
COMMON EMITTER
Voo =300V
vag==*15v
Rg=1800Q
— : Tc=25°C —
— = : Tc=125°C =1
—
-~ -1
-~ -
‘f - - - “
0.1 z "
A L
[ 3717
T A
P P
Eom| T ¥ A
7
J >
N/
Eoff
0.01 0
0 1 2 3 4 5

COLLECTOR CURRENT Ig (A)

2002-02-06
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RESTRICTIONS ON PRODUCT USE

000707EAA

» TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of
such TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability
Handbook” etc..

e The TOSHIBA products listed in this document are intended for usage in general electronics applications
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances,
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments,
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this
document shall be made at the customer’s own risk.

* The information contained herein is presented only as a guide for the applications of our products. No
responsibility is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other
rights of the third parties which may result from its use. No license is granted by implication or otherwise under
any intellectual property or other rights of TOSHIBA CORPORATION or others.

« The information contained herein is subject to change without notice.
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