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Simulation Analysis of Super Junction JBS Diode Based on
Charge Coupled Effect

LIU Yong, GUAN Yanxia
(School of Information Science and Engineering, Shenyang University of Technology, Shenyang 110870, China)

Abstract: To improve the performance of modern unipolar power diodes and further break through the “Silicon
limit”, by increasing the junction depth of P* region in traditional JBS diodes and introducing a super junction structure
to reduce the chip thickness, the contradiction between on-state voltage drop and reverse blocking voltage of traditional
unipolar devices is alleviated and the conduction current density of devices per unit area is improved. The effects of P-
pillar concentration, N-pillar width and N-pillar concentration of super junction JBS diode on the forward conduction and
reverse blocking characteristics are analyzed using a numerical method. The forward conduction and reverse blocking
mechanism of super junction JBS diode are analyzed using the theory of electric field coupling effect, and a super
junction JBS diode with 300 V is designed.

Keywords: Super junction; JBS diode; forward conduction characteristic; reverse blocking characteristic; electric

field coupling effect

Wil 5 BT B R VA R e AL I R T 52 3 A S
() PR K i | o) Ty SR A 1) T 36 % R RIS 11 2 3R
R B R, R K T s DG #8440 MOSFET
IGBT 5k fL i MOSFET %5 /A W 9 [ FH F A ¢ 4
B, 3 Ty B O g 4 1) & JR ) DG 5 R ) AR A
AR T R R T A N R
TR AZ T H e, LA PR Y O G A R R e
e I B SRR TR 28 4 Hh T FL S 908 o 0 A
TE, PO FEAR DA e s SR A D R A i T

I %% B #8:2021-03-15; & E H#:2021-04-21; XA BH:
2021-05-08 ; ™ 4% B % H #7 :2021-08-26

R B A0 A A DL S B R B B A i DL A
TH— T R BB R A A R L R EER
R EE L5 X R 5222 CB(composite buffer)
SERYJE BRI BE T 1993 4F K Y —Fh i P AEAL X
SR N A B X 3052 3 S R B i s JE A A,
1L G TR 2 A0 L, B 245 v iy 7 PR 1) PN 45 11
FETE, R BHBRIR AT N AR X5l & i r g 2
K2 Az 1) P AR RS I, B 4
Sy ARE A R ) RST B R T —E R,
G S 7 AR GE A A1 b AE o] S HLBH R, F1 S ] B B
MRV, 897 J DRI R G 48 25 40 L R ) Z W0 AN



164 25 b

27 Eire 5502 %

A A5 B8 FE BB B 9T, € 9k 12 R F 7 3 T8 8L
P MOSFET VDMOS (vertical double-diffused MOS-
FET)" IGBTSAI 4 F5 3 4l A WAE LS R rf | B A1 2
SEAETEA A AR R RE U2 A A H X T
BG4 5 45 T A 12 1 ¢ 5 JBS (junction barrier
Schottky ) A 45 G 1 BRIS AN AR AL D | JBS
A —Fh e R BAR T T ARAET W] R PN
G5 (10 T W S5k 17 A B R R R B A A R AR K
N, M AR e 34 42 e B 37 35 3 )R R 1] BEL
Wi hAES IR AL 45 TBS 1Y PrIX TR BT, K5 A8 2 45 4%
51N JBS AR A, RREIE — 2D 4R & 1)
REL VBT A= P | 0 70 T B o A1 2 T e 98 Ml < i
BB, PRI e T8 g 4 TBS A Y B oY R A
B,

AR SCR A L3 ) 1 B R 25 JBS A Y
FEARLER I AT ER SRR, e R S
WOV AT R JBS A rh R 3 oy A AR o AT
FE Lo KR A VE R B 904 IBS M A W IF 1) 538
Five, BERATE 80T MRS IBS A4 1Y 1F m)
5 3 R R T BEL T e 1 O 4 S — R &5 JBS
BRI, Ak 300 VT R 245 JBS
“IRE RS

1 B4 IBS —HRENEHIMII®E
i

4 JBS T T A an &l 1 s, L H
e P R i i R0 HL BRI PR XS, P X
1o FiE {1 25 B PF NS N RE X S e P R SR B A A R
O N FEX SRS P AR X [ i 5 A i R 2
Tt TR AS 5 2 0 1 % 18 P A XA 5 N
JES 10 N R X 38 5 N i i 2, N X A Sk o
Jf A JEC I Fh L | A Y A

o4t IBS A A TE S 1 BT T | dl i PrIX
SRR A R R 1 RS AL TR 3 22, Bl Y
BEA i, AR 1 AR At b 1 R 3 A R U Y
YR fi ALk ) A 2 AR AU A0 N B 3 R Y
Y45 TBS LA K TBS A Y PrIX sk 45 R

R B EE 420 N IR O AL R, it Ry PrIX
SRS TRA A TG 0 A2 1 RN T I R A TR
B P RE XIS N A DL [ A i g 25 450 5
N B AR RN L R ) I LR A ) P
SIPORRA A PAE DXIr HLES AZ G S e A
FL ) A R i i S e 1) FL B A AR AR L A
B S 0 I L 2 B LR T RIE I
oA REILEE TBS AR P HL S e A Al Ak D 4
L A, A 1 B 18] )US) bl ] IR H — %2 H
Js e L2 ey 5 200 IO fe 445 A [ 52 J3E 1) A 4 45 JBS
AR T AR B e A S T BEL T L

PR

B

P AE X N AE X3

1%
El1 BRLE IBS ZHRELEM

Fig. 1 Structure of super junction JBS diode
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Fig. 5 Forward conduction characteristics of super

junction JBS diode with different P-pillar widths
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