TOSHIBA GT10J321

Preliminary | TOSHIBA Insulated Gate Bipolar Transistor Silicon N Chanenel IGBT

GT10J321

High Power Switching Applications
Fast Switching Applications

® The 4th generation
Enhancement-mode
® Fast Switching(FS) :Operating frequency up to 150kHz(Reference)

* High speed 't=0.03 i s(typ.) Unit in mm
e Low switching loss :E,=0.26mJ(typ.)
Eo=0.18mJ(typ.) 10:03 _ $32202 27202
® | ow saturation voltage :Vcgsan=2.0V(typ.) > -
® FRD included between emitter and collector IO O ] L)
g i
Maximum Ratings (Ta=25°C) “
1} '_L,_, 2 I
Characteristic Symbol Ratings Unit k E |
Collector-emitter voltage Vies 600 \' 01520.13 - |
Gate—emitter voltage Vaes +20 \ 2:340.25 | 2504025
I 1 = b
Collector current bC g 0 A b S S I
1ms ICP 20 2 _ '3
Emitter—collector DC I 10
A 1. GATE
forward current 1ms Irm 20 2. COLLECTOR
3. EMITTER
Collector power dissipation
Pc 29 w JEDEC _
(Tc=25°C)
Junction temperature T, 150 °C EIAJ —
Storage temperature range Teie -55~150 °C TOSHIBA 2-10R1C
Weight : 1.7g
Equivalent Circuit
Collector
Gate O—j
Emitter
000707EAA1

* 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 vuinerability 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 TéSHIBA 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..

¢ 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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TOSHIBA GT10J321
Preliminary
Electrical Characteristics(Ta=25°C)
Characteristic Symbol Test Condition Min | Typ. | Max | Unit
Gate leakage current Iaes Vge=%£20V,Ve=0 - ~ |x£500| nA
Collector cut—off current Ices Ve=600V,V =0 - - 1.0 | mA
Gate—emitter cut—off voltage Veeor  |lc=1mA V=5V 35 - 6.5 \Y
Collector—emitter saturation volatage Veeeay |Ic=10AVge=15V - 20 | 245| V
Input capacitance Cies Ve=10V,Vge=0,f=1MHz - ]1500 | — [ pF
Turn—on delay time tdton) - 0.06 -
Rise Time t, Inductive Load - 0.03 -
o ) Turn—on Time ton V=300V ,[;=10A - 0.17 -
Switching time Us
Turn—off delay time ty(off) Vee=+t15V,R;=68 Q - 0.24 -
Fall Time t (Note 1) ~ 0.03 ] 0.15
Turn—off Time Lofr (Note 2) - 030 -
Switching loss Turn—on switching loss E.n - 0.26 - mJ
Turn—off switching loss E.¢ - 0.18 -
Peak forward voltage Ve [=10A, V=0 - - 2.0 \4
Reverse recovery time t,, I-=10A,di/dt=—100A/ it s - - 200 | ns
Thermal resistance(IGBT) Ring-o) — - - | 431 [°C/w
Thermal resistance(Diode) Ring-o) R— - - 490 [°C/W
Note1: Switching time measurement circuit and input/output waveforms
VGE
X 90% !
0 ‘ 0%
Ic / \
N 90% 7 90%
o Vee _ 10% __,Z ; 10% 10% L —x 10%
td (off) <> td ony tr
PR R 3
toff ton
Note 2: Switching loss measurement waveforms
VGE
3 90% !
0 K 10%
Ic
0 VcE / \ : 5%
Eoff Eon
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TOSHIBA GT10J321
Reference
Io- Vo VCE - VGE
20 | > 20
Common // / Common emitter
emitte / 15 < Tc=25°C
Te=25°C / / / e 6
2 20 / >
= I/ g
2 12 / % 12
3 /)  — S 20
= 9 | )
° /7 £ |
g // g “]
5 o
o / 2
4 % 4 Ic = 5A
S Vae = 8V S &S
0 || 0
0 1 2 3 4 5 0 4 8 12 16 20
Collector-emitter voltage Vg (V) Gate—emitter voltage VGE (V)
VCE - VGE VCE - VGE
20 20
Common emitter Common emitter
- Tc = -40°C — Tc=125°C
> >
< 16 < 16
o o
> >
2 3
2 12 £ 12
g g 20
E: 20 5
5 ; & Re
s p 8
3 4 5, Io = 5A
° °
3] Io = 5A S
0 0
0 4 8 12 16 20 4 8 12 16 20
Gate—emitter voltage Ve (V) Gate—emitter voltage Vg (V)
Ic = Vae Voeeay ™ To
20 L4 ‘ |
Common emitter ﬂ Em | | Common emitter 20
Ve = 5V > Ve = 15V —
I 15
16 w4 1
< 3 _— "
o g 1 ,// 10
2 12 S L — — _—T
g E S 2 /// _/// 5 |
=) 3 ~ g
. 3 — L
S 8 125 ! 5 — Ic = 2A
3 ;I B
3 5
4 | Te= 25°C /ﬂ L
N g
®
/ -40 3>
0 ‘ ©
0 4 8 12 16 20 -60 -20 20 60 100 140

Gate—emitter voltage Vg (V)

Case temperature T, (°C)
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TOSHIBA

GT10J321

Switching time to, t,, tyon (U'S)

Switching time tog tf taom (L'S)

Switching time t,,,t.tyon — Rg

10 -
Common emitter
V=300V
Vag=15V
1c=10A
:Te=25°C
1 |——-:Te=125C
(Note1)
.4
7
"
L “
" — !
0.1 to (=TT LA 5,/1
' H o
HH 2
Laton) - -
i\
0.01 LLL
1 10 100 1000
Gate resistance Rg (Q)
" Switching time t g trtgom — Re
Common emitter
Vg=300V
Vag=15V
1c=10A
:Te=25°C
1 |——- :Te=125°C =
(Notel) 7
p 4
T .4
il 2
toﬂ
0.1 !
t
0.01
1 10 100 1000
Gate resistance Rg (Q)
Switching loss E,, E;# — Rg
1
7
[
) E /Y
1S on v”///
~ = Vsl 4
. AT
; g%fgf’ﬂ
w 0.1
9 E.f
2 Common emitter
2 V=300V
5 Vag=15V
2 1=10A
@ :Te=25°C
——- :Tc=125°C
(Note2)
0.01
10 100 1000

Gate rtesistance Rg (Q)

Reference

Switching time t,,t.tyon ~ Io

10
Common emitter
Vee=300V ___ .1e=p5°C
0 Vaa=1V  _ __ Te=125°C
3 Rg=68Q (Note1)
<
I
-
_._,g
2 - =
% 0 ton (B —
@ 0
= —
2 ——taon (& —
2 r — =]
(7] =
—
t G
0.01
0 2 4 6 8 10
Collector current I (A)
Switching time t g trtqaeom — Io
10
Common emitter
Veg300V. __ .1e=p5%C
@ Vae=13V  _ __ :Te=125%C
3 Rg=68Q (Note1)
5 \
2 1 |
5 1
43: toff
:E Il
A E%
o = = —
£ \ Lyt
o 0.1 ~
< N
£ \\\ > ~
2 \, t
@ AN ~N O —— =
N—
0.01
0 2 4 6 8 10
Collector current I (A)
: Switching loss E,,, E; — I
= E
) on
£ [
g
% - =
Lu& //— -
u? A
» 0.1 s
2 "
fn I Eg /N~ Common emitter
2 ’\ 7 V=300V
S V=15V
8
% Re=68Q
@ :To=25°C
——- :Tc=125°C
(Note2)
0.01
0 2 4 6 8 10

Collector current Ig (A)
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TOSHIBA

GT10J321

10000

Capacitance C (pF)
Forward current Ir (A)

Collector current I (A)

1000

100

20

—_
[=>]

—_
N

(o]

100

0.1

C-Vee
Cies
“--..\
~_~~~. \\\
. N
Coes
Common emitter N
Vae=0 1
=1MHz c U
Tc=25°C res
il N
0.1 1 10 100 1000
Collector-emitter voltage V¢e (V)
IF_VF
|| Common collector / / /
Voe=0 / /
125°C /
/ / / -40°C
///
S
] ] [ Tc=25°C — |
\ \
0 0.4 0.8 1.2 1.6 2
Forward voltage Vg (V)
Safe operating area
I Ic max (pulsed)”
e max (continuous)| || N D NEE
c max (continuous. \ \\‘ \
N N \ N\,
NG N
I N 100u¢* 1T
L DC N 1ms* \
operation \\
N N )
L NN NN
*: Single nonrepetitive N\,
pulse Tc=25°C \\ \
Curves must be dilated \
linearly with increase in \ \
temperature. \
1 10 100 1000

Collector-emitter voltage Vge (V)

Reverse recovery current 1, (A) Collector—emitter voltage Vce (V)

Collector current I, (A)

Reference
Vee Vee ~ Qg
500 20
Common emitter
R.=30Q
Te=25°C <
400 16 =
£
300 12 &
V=300V g
| o
4 4
200 ‘ 8 2
X\~ :
\ 200 5
W\ N
A\ U "o
0 &- 0

0 20 40 60 80
Gate chrage Qg (nC)
trr’ 1rr - 1F
100 \ \ \ 1000
[l Common collector
[ di/dt=—100A/ its @
1| Vae=0 E
1 :Te=25°C N
—— :Te=125C +
[0}
trr —_—-—-T T T 7 -g
N = =T - >
10 {”’ 100 §
1 ‘,4 e — g
\ o
2 P S
1rr e p—1 >
[0}
[ [ _— 4
o g
2 5
o
1 10
0 2 4 6 8 10
Forward current I (A)
Reverse bias SOA
100
N
\\
10
1
Il i=125°C
|| Vee=15v
Re=68Q
0.1
1 10 100 1000

Collector-emitter voltage Ve (V)
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TOSHIBA GT10J321
Reference
Finw ~ tw

102
B
)
< 10
L% FRD

ot

§ 100 1 — A P
§
o o I IGBT
(] =
© v
€
-y -2
2 1072 A4
£
o
@ 107
é T = 25°C
'_

107

10° 10* 10° 10?% 10" 10° 10" 10
Pulse width ty, (s)
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