Toshiba has developed a new 2500V-1000A insulated-gate bipolar transistor (IGBT) product. The product offers
longer lifetime and improved reliability, and features a flat compression-bonded encapsulation package, a World first.
It is suitable for high-power and high-voltage applications.

Toshiba has developed a unique assembly method which allows manufacture of flat compression-bonded encapsu-
lation packages for IGBTSs for high power and voltage applications. For such applications, module assembly has been
the conventional assembly method up until now. The new product eliminates the bonding wire and soldering required
for module assembly. It is expected to deliver long life and high reliability.

This IGBT is intended for use in inverters which control motors in a wide variety of applications. These range from
motors for air conditioners which require relatively low current and voltage, to motors for driving electric train which
need high current and voltage.

Compared to GTO thyristors with the same functions, IGBTs offer high switching speed and fast response, giving

greater control sensitivity and reducing motor noise. Because of these features, demand for IGBTs is increasing in
high-power and high-voltage applications where GTO thyristors are currently used. In applications related to social
infrastructure, such as for emergency response services, where high reliability is required, the best available packag-
ing method is compression-bonded encapsulation, which does not use bonding wire or soldering.

e All electrical connections are compression-bonded, and so will withstand thermal fatigue very well.

e When IGBTs are connected in series, electrical safety is assured, even if electrical breakdown occurs inside one
device so that it is shorted.

e The hermetically sealed ceramic-and-metal package allows the device to be immersed in coolant fluid for effi-
cient cooling.

e Package Dimension
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e Technical specification

e Maximum Ratings

Characteristic Symbol Rating Unit
Collector-Emitter voltage VcEs 2500 v
Gate-Emitter voltage VGEs +20

DC lc 1000 A
Collector current Lme . B A
DC IF 1000 A
Forward current
ims IFm 2000 A
Collector Power Dissipation (Tc=25°C) Pc 5550 W
Junction Temperature T —-20—125 °C
Storage Temperature Range Tstg -40—125 °C
Mounting Force - 31.513.2 kN
e Electrical Characteristics
Characteristic Symbol Test condition Min Typ. Max Unit
Collector cut-off current IcEs Vce=2500V, VGe=0V — — 200 mA
Gate-Emitter cut-off voltage VGE(@off) | VCe=SY, Ic=1A 3.0 — 6.0
Collector-Emitter Saturation voltage| Vce@ay | Ic=1000A, VGe=15V — 5.5 -
Input Capacitance Cies Vce=10V, VGe=0V, f=1MHz — 200 - nF
Rise time tr Inductive load, - 0.3 - us
Switching Turn-on time ton Vcc=1500V, — 2.2 - us
Time | il time t Ic=1000A, _ 0.3 _ us
Turn-off time toff Vee=%t15V, Rc=5Q — 15 - us
Forward voltage VE IF=1000A, VGeE=0V - 2.7 - V
trr IF=1000A, VGE=—15V, — 0.6 = VK
Reverse recovery time
di / dt=2000A 7/ ps
Thermal Transistor part Rih(-f) DC = = 18 °C/kW
Resistance | e part Rngn | DC - - 45 | ecikw
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Tel: (852)3756111 Fax: (852)3750969

Seoul Branch

14F, KEC B/D, 257-7 Yangjae-dong,
Seocho-ku, Seoul, Korea

Tel: (02)5894334 Fax: (02)5894302

Seoul Branch, Gumi Office

7F, Coryo Securities Bldg, 52.
Songjung-Dong, Gumi-Shi,

Kyeongbuk, Korea

Tel: (0546)456-7613-6 Fax:(0546)456-7617

Shanghai Office

RM2612 26F, Rui Jin Bldg., 205 Mao Ming
South Rd., Shanghai, China

Tel: (86)21-472-3077 Fax:(86)21-472-7028

Shenzen Office
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67 Heping Road, Shenzen, China
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Tsurong Xiamen Xiangyu Trading Co., Ltd.
8N, Xiamen Sez Bonded Goods Market Building,
Xiamen, Fujian, China

Tel: (86)592-5623798 Fax:(86)592-5623799

Toshiba Electronics
Taiwan Corporation

Taipei Head Office
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Taiwan R.O.C.
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The information contained herein is subject to change without notice.

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

TOSHIBA is continually working to improve the quality and the 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 observe standards of safety, and to avoid situations in which a malfunction

or failure of a TOSHIBA product 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 products
specifications. Also, please keep in mind the precautions and conditions set forth in the TOSHIBA Semiconductor Reliability

Handbook.
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