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Abstract: This paper analyzed the special requirements of IGBT in electric vehicle, and summarized the latest technology roadmap
and research status of the automotive IGBT chip technology and module interconnection of some well-known semiconductor manufacturers
in the world. The technology characteristics and application of typical automotive IGBT module of different manufacturers were
introduced. The development trends of automotive IGBT chip and module were prospected and it is found that more high power density,
high junction temperature, high reliability and miniaturization, intelligence, customization are the development directions.
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Tab. 1 Part parameters of inverter and IGBT module in electric vehicle

2R F R L ) 5% IGBT 43

ey = 4000 m = 4000m
IR L3y —40°C ~85°C; ®A&3hA: —40 °C ~105 °C 4B = 175 C
FHEHE = 10g = 10g

FRA. =104, 247 km SBEHEER: 25°C ~105°C, = 20000 % ; F% &4 F T4 5000 %
b %mé/>8% wz«@ HFIEFR: AT=60 K, Time=150 °C, = 150 000 % ;
: PEET T ATE60K, Tme=125°C, 125000 %

HREE = 17 kWIL; AE L IGBT ST Hl 43k

&S =98 % —
o 30 KW~135 KW; #Af: 55 kW~220 KW 300 A~820 A
o, B F 2R B AW E 384 V~540 V 650 VV~1 200 V

LS — 4 kHz~10 kHz

G:ﬁlc Erflillu'r (iarlc }.';,rnincr I-'.mi‘nu

2 HEERZEMR IGBT & H SRR IR
2.1 1GBT EFHA

EE R ENA B AT TOLITRR, MBI IGBT
FrIESRZ /INEIAE | (IGURE . THE SR, S e A LR
Ak y T K . F SN il nae g B a1,
=25 P AR T AR E 1IGBT . E 1

R TIE R . &1+ IGBT S i ks R g4
TRENCHSTOP™ | |TRENCHSTOP™ 5 g f
| (IGBT3)630 V. l 650V | [ ERIA0N |
TFX:2 (KK ROW -3k (IFX:2012) (IFX:2015)
Emifter Gate Emitter Gate Emill-er(j.ale
-E -E -E
- ﬁlﬁ E i
n-basis % n-basis
¥ - —
Colle
Collc.clor 9 o Cullc::lnr
(a) ¥k

Emjillcr
Trtnch gateGate
-drift | !\N-driﬁ
Field-Stoj

p Collector

v Aoy,
Collector a7 \ft
ﬁx; fl-._it (V-Series)

" (U-Series)
EHINS oy —
o P (N (5-5erics)
Callector 1998
1995
(b) g+

M1 %%k, & IGBT 6% A HAMALKIZ
Fig. 1 The optimized technology route of IGBT chip
of Infineon and Fuji

FE L SR IGBT (A AR B, AZRT
FER T2 544, FARKREEE. Hil, —&] %
S U IR TSR A IGBT (0 & S )y ik
MIRFsE. b, HhZERMURAE H A 1700 V~6 500 V
FA IGBT F= b 7EFIA S . A AEHE X 440k se Bt



2017 457 5 14

MME F: BEEE IGT WHRERA 31

N eI IR R T TS5 AUE A R AN
750 V/200 A 1200 V/200 A L) J% 750 /300 A FiA% A
AR ERE I RE I 1IGBT it Ao [RIBF IEZERF & T6 £t
BIRIGBT b, HeF AR R 2 KRG AIVARE 251 | 3
TRIRARAERY, . DU, HAT SR A MR — 1R
IR IGBT = hh. 2 AR ERMCES IGBT A
FARMACRELR . HoAth— S Py ()2 A w4 L I
WIF & T HEIRA IGBT S S, FFauil 14
I

T4ft: DMOS* T5fk: TMOS* T6f%: FTMOS*

it il ﬁwmi lmﬁ &wmilmm
NELIK Nk

X
!mmw !mmm !%mm

B2 PEREAIGBT %K 63 R
Fig. 2 The optimized technology route of IGBT chip of CRRC
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Tab. 2 The characteristics of IGBT chip of different
manufacturers in the world
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Fig. 3 The aluminium and copper wire used in wire bonding
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Tab. 3 The comparison of key parameters of IGBT module between CRRC and foreign competitors
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