Insulated Gate Bipolar Transistors (I1GBTS)

Milestones in IGBT Technology

In 1986, Toshiba started the production of its 1st Generation 1000V IGBTs. With the introduction of Toshiba’s 2nd
Generation in 1989, IGBTs were made available in High Speed and Low Saturation types for both a 600V and a
1200V series. Since then 1GBTs have made their way into many applications such as inverters, servo drives,
Uninterruptible Power Supplies (UPS), induction ovens and arc welding. Toshiba is now recognized as the market
leader in IGBT technology.

Today Toshiba is introducing the 600V 3rd Generation IGBT which uses a 1pm design rule. The new series
combines low saturation and high speed in one device. In addition to the improvements in the IGBT chip, a new
fast and soft recovery diode has been developed. With these improvements the total energy loss is 20% lower
than the Advanced 2nd Generation devices. Another improvement in Toshiba's 3rd Generation IGBT is a square
RBSOA at twice the rated current. A significant reduction of thermal impedance has been achieved by using a
new AIN substrate.

Not only has Toshiba improved the IGBT, the FRD and the substrate, Toshiba has also improved the package
layout. Two new low inductance packages are available with 50% lower internal inductance than conventional
modules.

Beginning December, 1993 Toshiba will produce a full lineup of 1700V IGBT modules up to 360A. This series has
been specially developed to meet the requirements of 575-600V AC lines as well as traction applications.

Power Integration (PI) devices combine all power elements of a 3-phase inverter (IGBTs, FRDs, rectifier and
brake chopper) in one package. These devices are very small and eliminate component count to reduce system
size of small drives. Pls have been available in 600V and 1200V since early 1993.

IGBT Part Numbers

MG 200 J 2 Y S 45
L L Lt Ld LTJ L’_l

1 — High Speed standard package

11 - Low Sat standard package
9 — Barrierless half bridge or all screw 6-pack
91 — Low Sat barrierless half bridge or all screw 6-pack
IGBT 20r21 - Package variation (complementary package for single devices)
40-42 — Advanced 2nd Generation high speed
Configuration: 45-46 ~ Advanced 2r1d Generation low sat
B - Single IGBT 50-52 ~ 3rd Generation

U — Single switch with FRD
— Number of Y - Dual module
switching elements £ _gin 1 type module

|
Current rating Voltage: H — 500 V

MG — GTR module }J\l _ ?880\/\,
GT - Discrete device M- 900V
MP — SIiL package Q - 1200V
MIG - Intelligent GTR module S _ 1400V

Power Integration V — 1700 V
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Insulated Gate Bipolar Transistors (IGBTs)

Trade-Off improvements

600V IGBT
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Insulated Gate Bipolar Transistors (IGBTs)

High Speed Series (For fc > 5 kHz)
Maximum Ratings
Circuit ‘g’ Ic (A)
& 8 15 25 50 60/200 80/300 400 500 600 800
GT8J101 GTISJI01 @ |GT254101 @ | GTS001@ | GTEW101 @ | GT8OJI101 @
TO-220(1S) Tr%ag(zN) TO-3P(N) TO3P(L) | TO-3P(L) (60 A)| TO-3P(L) (80 A}
151
TO-220(1S GTE0M301
600 |GTaJ102(SM) | GT15J103(SM) TOSP(LI\-X
TO-220(SM) | _ TO-220(SM) $5978 (60A/900"
14M 2-33F1A
TOZZOBSM) 2x50 AFRD
o 20A FR
GT8QINI @ | GTI5Q101@ | GT25Q101 @ | GTS0Q101 @
TO-3P(N) TO3P(N) TO-3P(L) H
1) GT8Q102(SM) MG25Q1BS1 | MG50Q1BS1
1200 |~ 10-220(SM) 2-33F1A 2:33F1A
S5H7M
BS TO-220(SM) S A
15AFRD 2x50AFRD
MG300J1UST | MG400J1US41
600 2109MA | 2109A4A MG600J1US5? | MGBOOJ1USS T
MG300J1US51 | MG400J1USS5! 2-100A4B8 2-109A48
2-109A4A 2-109A4A
MG200Q1US1 |MG300Q1UST | MG400Q1UST |MG500Q1UST
_ 2-109A4A 2-109A44, 2-109A4A 2-109A4A
MG400Q1US2 |MG500Q1US2
o) 2-109MB 2-109A4B
1200 MG200Q1US41 | MG300Q1US41 | MG400Q1US41 MGB00Q1 US4
2-109A4A 2-109A4A 2-109A4A 2-109A4B
MG400Q1US42
2-109A4B
MG240V1US41 MG360V1US41
1700 240 A (360 A)
2-100A4A 2-109A4B
us
8 15 25 50 75 100 150 200 300 400
MG25J2YS40 | MGS0J2YS40 |MG75J2YS40 | MG100J2YS40 | MGT502YS40 | MG200J2YS40| MG300J2YS40 | MGA00J2YS40
2-94D1A 2-94D1A 2-4D1A 2-94D1A 2-95A1A 2-95A1A 2-109C1A 2-109D1A
600
MGS50J2YS50 | MG75J2YS50 | MG100J2YS50 | MGI50J2YS50 | MG200J2YS50| MG300J2YS50 | MGA00J2YS50
2-94D1A 2-04D1A 2-94D1A 2.95A1A 2-95A1A 2-109C1A 2-109D1A
o MG75Q2YST | MG100Q2YS1 | MG150Q2YS1 | MG200Q2YS1
2-108A2A 2-109B4A 2-109B4A 2-109B4A
o MG100Q2YS9 | MG150Q2YS9 | MG200QRYS9
1200 2-109C1A 2-109C1A 2-109C1A
MG25Q02YS40 | MGS0Q2YS40 | MG75Q2YS40 | MG100Q2Y542 | MG150Q2YS40 | MG200Q2YS40 MG300Q2YS40!
2-94D1A 2-94D1A 2-94D1A 2-109C1A 2-109C1A 2109C1A | 2-109D1A
MG30V2YS40 MGIOV2YS50 | MG180V2YS40
1700 (30 A) (90 A) (180 A)
Ys 2:34D1A 2-109C1A 2-109D1A
MP6750 MG25J6ES40 | MGSOJBESA0 |MG75J6ES40 | MG100JBES40
600 2-78A1A 2-72A5A 2-94A2A 2-34A2A 2-94A2A
MG25J6ES42
2-93A2A
MP6752 MGS0JBES50 | MG75J6ES50 | MG100J6ESS50
2-78A1A 2-94A2A 2-94A2A 2-94A2A
(20A)
MG50QBES 1
2-94B1A
1200 | MGBQEES42 | MG15Q6ES42 |MG25Q6ES42 | MGSDQBES40
2-93A2A 2-93A2A 2-93A2A 2-94B1A
ES

@ NON ISOLATED TYPE (TO-3P, TO-3P(L))

Red numbers indicate package codes pictured on pages 8-13.
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Insulated Gate Bipolar Transistors (IGBTSs)

Low Saturation Series (For fc < 5 kHz)
Maximum Ratings
Circuit \g’ Ic (A)
@ 25 50 75 100 150 200 300 400 500 600
600 |MG25J1BST1  |MGS0JIBST! [MG75J1BS11 |MG100J1BSTT |MGT50J1BSt 1
? 2.33F1A 2-33F1A 2-33F1A 2-33F1A 233F1A
S
o]
MG25Q1BS11 |MG50QIBS11 [MG75Q18S11
1200 | 72 33014 2:33D1A 2-33D1A
BS
MGA00J1US45
2-100A4A
600
MGA400J1USS1
T ; 2-100A4A
NI %
}‘ MG20001U511 | MG300Q1UST1| MG400Q1US11 MG500Q1US1
2-109A4A 2-109A4A 2109A4A | 2-109A4A
1200 MG400Q1US21| MG500Q1 US21 | MGB00Q1US45
2100A4B | 2-109A48 | 2-109A4B
us
MG25J2YS91 | MG50J2YS91
. 2-94A1A 2:94A1A
o IR@* MG50J2YS45 (MG7502YS45 | MG100J2YS45 [ MG150J2YS45 | MG200J2YS45 | MG3002YS45 | MGA0GJ2YS45
! 600 2°94D1A 2-84D1A 294D1A 2.95A1A 2-95A1A 2:109C1A 2-109D1A
T MGSOJ2YSS0 [MG75J2YS50 [MG100J2YS50 | MG1502YS50 | MG200J2YS50 | MG300J2YS50 | MGA0BJ2YS50
o I3 2°94D1A 2:94D1A 2-94D1A 2-95A1A 295A1A 2-109C1A 2-109D1A
!\Ec MG2502YS91 | MGS0Q2YSY! [MG75Q2YS11 |MG100Q2YS11| MG150Q2YST1 | MG200Q2YS1 1
o | 2H0A 2-94D1A 210BA2A | 2-103B4A | 2-109B4A 2-109B4A
vS MG100Q2YS91| MG150Q2YS91 | MG200Q2Y591
2109C1A | 2-109C1A 2-109C1A
R AR S 600 MGSOJGESS0 [MG75J6ES50 | MG100J6ES50
ot} olk¥ ol § 2-94A2A 2-94A2A 2-04A2A
=
G
o —_— <
MGS0QBES1 1
1200 2-94A2A
ES

Red numbers indicate package codes pictured on pages 8-13.
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Insulated Gate Bipolar Transistors (IGTS)

Chopper Circuits
Maximum Ratings
Circuit ¢ ic (A)
& 25 50 75 100 150 200
o MG50J12840 MG75J12540 MG100J1Z540
600 2-94D1A 2-94D1A 2-94D1A
O_K——l—E -ﬂ—L o —_
Q 1200 MG100Q1ZS9 | MG150Q1ZS9
2-109C1A 2-109C1A
zs
HS
MG75Q1JS40 | MG100Q1JS8 | MG150Q1JS9 | MG200Q14S9
2-94D" A 2-109C1A 2-109C1A 2-109C1A
© 20 | - - uE —
Ls
JS
Red numbers indicate package codes pictured on pages 8-13.
Intelligent GTR Modules (IGM)
Vces e VcE(sat) (MAX.) Switching Times (MAX.)
Type Number Ie ton tott
)] (A) v (A) (us) (»s)
MIG150J201H 500 150 25 150 2.0 25
MIG200J201H 500 200 25 200 2.0 25
MIG75Q201H 1200 75 25 75 2.0 25
MIG100Q201H 1200 100 25 100 2.0 2.5
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