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Table 1 Material structure
Layer Doping/cm ™3 Material Thickness/nm
Emitter n=3x107 InP 60
Base p=3x10" Ino. 53 Gao. 47 As 40
Collector n =10 Ing. 53 Gag. 47 As 250
Subcollector n=3X10Y InP 300
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T B 55 VBIC ) 85 25 A A5 R0 b 3 132 1 56 1) %5 BB A
% WER L AL 25 T O Y G 9 e R AR ELAR L 2. 2
. (5) H IO M A . L 58 VBIC £ R H K &2 1) S5
ok R R BE I R L A5 S B BUIR & 2% oAb g ar
SDD #7Y B 3 i1 5 a8 1 09 R L I A R B Jr ik 51 A
ZE R A Ve (T) , Z IR ALy (T) KRR E
ALK AR R . ot AV = OAT, Al =
KAT,Hri AT f B 3 B H) SDD #5 A i 5 iy

Y S

2.0, K WA
2.2 fififEREER

AR A L B R B 1) i B A R S AR A
AR AR X AR X I R P AL X,
AR A L BN T L AR AT R 8 R R RE LIS A TE
55 AR I T Rl AR A 23 48 0T R ROR AR Tl 1 H T
S B G s AT AR BT A R -8 0RO T Al S il £ R
A XL B AR I E I P kg R o
o AT P AL DR M R A o 8 0 L e R O A
HL I 5 R A A TR U 0 LU SO RS R
2.2.1 RBEEFEREXRVNESHR

RSN 7 i DUT 4 A s SR A X R B 8
A SR N E NEER N 7P B IV o0 R IS R IRy €
JEUE T ARG TR B R E AT G R

(D HEA XM KR R KB AT (e
10" em ™ 500 . AT IA Ay AL 37 5 BE S 2 AT 9Ty A
FL SRR H DX R s L SR TE R

O HFRTFHABRACR GLE BT A TR

#

SN A AT B 5 12 A e AR S TR T B
A S T Y B R R AR L R A 0 B R B
K A E D A AR N
(3) AR B M K& R E BT, InGaAs # 8
Vi BEARAE LT A G WO Al T A
Fe 012
D 5HEBEHEN LR : InGaAs T JEHA T
REAF A L BB s T Ev BORM™ Ok M e 7 AR 4R
H7E TR M A L GEA. T RS I A RS % B
N2 T R RO B R T T OREAY B RS
R R En 28N 2 OO B LORESA
AT Sl A ACS  EOROR I R, W2 T B
F o DT A% g PR AR R

AR 00 B AT RO R S R B IR R AR B A
FHCZ R 0 BE X 800 73 Bl B s /L BT L
BE f 1F A2 B BGONE L IRLRE b T AR E RS R, R L
A R SRR O, W B2 ik — 20 b T, B AN R R

sy
T

BNE R R
2.2.2 BUHEKEBE TR
TR T g A = (D Rt
M-1=— - -1
1—[0 a(E,x>exp{—Jo [a(E.&)—p(E.& ]d&}dx
(D
He M-1 EEHNT5e(E.0) . BCE.O /B A T
RN REG W R X AR E i 5m .

BN M AT I LT 3 s ME: (1) H
BABSMEAX Y QOB BEABSRENERRS



%93 oK.

M OOTEH RS UL E 3 S E e T2
ST PR T HL B O B R B P R R Y R A
SE BRSSO T f O Ik 3 A IR ME L A ST A T
YR AR, A T R R B (1) 4R X 9B 2% R IR
(F£ 10" em "R 40 KB T L Bl 1 715 3 2 98 Rk
R A B F T 0T 7 B8 ) 14 sk B B8 3 /N T 3k 0 1 1
S AR R R S A E A O M B R
S 0ETCE. R, " B R E O H . S
SERFWL UL MRS (2 H 2.2.1 4
Gy BT o U B R ST B DR 2L T DA I AAH S S8
BB % e IR S IR . (3D AN JE Ve <2V, HL 37580
J& E<<80kV/cm, BRI {4 TAEAEAR A (E AN id 100k V/
cm) ML A] B 22 BN SR TR L

O I TF a(E,OERHFTF BCE. O™ ALA D)
Kb H

1

M-1= _ 1 2)
1—[ «(E.T)dx
0
@ 2> 5157
_ 1 _
M-l =y TweEn ! )

@ REESET T T H B R ancacr (E) - 3
AL A 8 SRR

aInGaAs,LF(E,T) = ALF(T>CXp<* BLFéT>> 1)
F 2. 2. 1 AT AR 0 RS 9 L B

GRS RN 3 DN NI K E2Y /N
B (T) = C - DT (5)
2. 2.1 99, 30007 29 Al R R R R
JIN o 3 3o LN S B L T AR R A 2
A (T) = A - BT (6)
Hit ALB.C.DERMHMBE K E=Ve/W 5
5, OO XA WK, AT

amcans Lr (CE,T) = (A — BT)exp[—

2

&

W(C - DT)
Vo
(1
@ A5 15 20y B R BT UUA (3 L 15 21
KR IS R/AWE
1

M-1= -1

1-W(A - BT)exp[— M}
CB

(8

2.2.3 wifiEREE&EEA SDD LI
K2 Ml fEE B A SDD AR, M —1 K (8) 315
A AR R A B g e SO AR AR AR I L s L = Lo
T =M= Lo, Kb, T R AAGIERT R I s Lem
RAEHGGL, [ R R ARSI G AR W R SR b a
PR T ANGE B2 2, [R] B SO fif 48 H 85 52 m AR K
T LA AT AR T B IGO0 51 R AR AR A B R
RUONE 5| R Y 45 1R 3G 5 YR AR ECE O WIS R

;—ctflﬂ:

AT = Ry (Vl) + R (Vo I)? (9)

— PSR TRl 4R PR S 1 R . InP 3k SHBT SDD A Al 1801
I, m—+ .
—> | | >
— —a
1% ]+ T T=THAT,
%" 3 4
SDD4P

2 i B A SDD A
Fig.2 SDD model of impact ionization
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Table 2 Extracted parameters of the InP/InGaAs SHBT SDD model
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A SDD Model of Ultra High-Speed InP-Based SHBTs
Including Improved Impact Ionization”
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100029, China)

Abstract: This paper investigates the relationship between the impact ionization and temperature in ultra high-speed InP-based SH-

BTs. Considering the effect of temperature,an improved equation of the multiplication factor for InP-based HBTs is derived at an ap-

proximation of the electric field. A new SDD model including impact ionization and self-heating effects is developed for ultra high-

speed InP-based SHBTs. The simulation result is consistent with the experimental data,indicating the accurate predictions of the mod-

el.
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