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Failure Detection and Recovery Strategy of High Voltage
Series Connected IGBT Stack
NING Dalong, TONG Xianggian
(Faculty of Automation and Information Engineering, Xi” an University of Technology, Xi’an 710048 , China)
Abstract; Aiming at the faults of power electronic equipment caused by the failure IGBT in a series con-
nected IGBT stack, the strategy of failure IGBT detection and series stack restart is proposed. The failure
mechanism is analyzed from the internal structure of semiconductor device, and the open circuit failure
IGBT in the series IGBT stack is diagnosed and located based on the feedback signal from IGBT’ s gate
driving circuit, and then the stack with the failure IGBT is restarted by closing the bypass-switch paral-
leled with the failure IGBT during the period the stack is blocked. The experimental system of the series
IGBT stack is established, and the results show that the failure IGBT can be identified effectively, and

the normal switching patterns of the series IGBT stack can be resumed promptly and reliably.

Key words: series connected IGBT stack; IGBT failure; open circuit fault; bypass-switch

LT TRORTE R T R GE R A i I 1Y g
SFOUARE) T BT (B AETE 2 i NI P,
T LT R T s S BEL: L g P2 e e
HOF i

B IGBT i H i SR AL AL 2 o LA AR
MR 2 B R K- (905 i % T ER G IGBT 41 14
BAT AT AE 1 TR IGBT g 14 HL e 40 BE AN 32 5 )
L, ZoRp DA TR v AR A

TE R A iy as A7 i B v, R B4 1IGBT

I FE HHEE: 2012-03-06

EE&WH : Pua R BITH (2010K09-09)
TR (1984-) 55 Bepawz B 1812k BIFSE O 1] 4 v RE S5

EE® T

RIS 5 B AL 1 e, 7 R 5 B
A% B ARIR , BRI R v A b A 0 21 P R K
() IGBT 244 1 SR B A B A 30 15 it 2 2 1 v S
L P S AT T SR R B AR

H A, 75 2 SCHk M FL ) H 726 B o 3
8T IGBT Z3 A SR AL MR I 7 2%, (R X F R Bk 4 1
Ha AN TGBT (1) 2 45506 I 0 201 4 T R Pk A2 58 s 0

BEAIEIAR . SCHRL2-3 [ 2538 T IGBT a8 R R AU K
7 , T 3 e I e 1 i i LA A Ak, O R R

wPE RS R E R A R AR . E-mail: xautndl @

yahoo. com. eno [A][EIRT(1961-) , 55, Bt f7 B Tt 08z, i W5 07 10 D BRARHE g v 7 H0R BOHAE L T

RGN A . E-mail ; xqtong@ xaut. edu. cn,



TR A ACBT o T 3 AL ) 2R 200K I 5 2K 52 SR g

211

UL L IR B B8 3 23 BT R T IGBT s 2 15 e A
TP ORI o 73R R IR LR IO P I P R A
PR IF B R BCA BE 40 T MEf € L. Sk [ 4 ] BF 5T
TAE IGBT g1 S IB% ] 14 K 280 07 X, 46 0 114
HLH R38O0 L W s 1 0l R 2, 5 ik
XS DN P G R SR v, LR AT A B RO K
LSRR o SCHRTS |8 2 S 50 Jal g 43¢
M ER IR 25~ IGBT e S S0 s, 7R 52 L
RN IGBT 8344 4 A 0T B R 380, B B At is
ITIE BRI IR BEAIR, RS R A, HIF R X 4%
PEIT i SR B AT AL B SCRIR L 6-8 1 46 g 1 0T 3
SN 1R S s 7 A L I IGBT J2 753 e A i e K
R, {EL AR T o B B A 5 Ak P

B R IR IGBT JF i 2R 280 MR A A 3a A 1Y 1)
L ASWETENAE SR AR CESE M BE 73 AT T IGBT 2%
AL, AT A A IGBT £ T 8 3] [A] 7R 2 1 i e of
S5t IGBT s R 45, AR e 1l 4 ) i R A S vt 1
X R ATEEEAT) IGBT A 77 58, #2117 —Fh i
P IGBT HRHRALI Tzt T B I AR )T 555
AERITT % il SR IR 1A AT AT

1 IGBT 8845zl

JET IGBT SRR B T B A IS AT I
PRARE B B iR BB B B AN AT A R 2
S IGBT TAE S, = I Al BB 2 74 2K 20
IGBT PYERAEAL A P i 55 AR s A7 I SR S
i I o O S R 1) L BK b 6 IGBT ] 4% 2 fig
S AE RS 1E IGBT S 8 S R A T2 APk
HE",

B 1 BER Ry IGBT 28 R 1 S 3 450 0 %55k
PNP 2544y v P88 XRS5 B 5E T i 1F A TR e 7K -
IGBT i3 i~ S A A S DX I 9 2800 22 56 T
HEFR 53 7 A A2 G is gy, BRAFAE L A S RN, T 26
WA A% DX A I 280 1 S0 B IR s, Rl 2y
= R R Ny AL IS 0 VAN

o fijH%
----- SiO,
MOS#; N
L7 - - X
PNP#E
J N* — R X
.............. p+ — AKX

! iR
Kl 1 IGBT g2ty
Fig. 1 Structure of IGBT device
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Fig.2 Scheme of series connected IGBT stack
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