E20% Hah  Fx T & kK % % # Vol.22 No.4
19964 12 A JOURNAL OF BEIJING POLYTECHNIC UNIVERSITY Dec. 1996

SiGe/Si HBT HELR S 17

KEH AL KE¥F v B HeE

Hewm E K K O EER AkH
(dERIERERIEETRBEFHEALEE, 100022 )

REH R &
( RUKELRENEE )

B F MABHATIENFTRIB SEANRES, BItT BN ERNEEEREN
SiGe/Si HBT 24, A A MWSEMLE 3 um TEL L4 TR ITH SiGe/Si HBT. HE
EHEHZE R FRIERFRBE A Y2 Bou (300 X)FT 35 300, MK Bmax (77K ) F &
8000, EF| L 300V, WM nA B, WHEREHKE. Fef, ST SiGe/Si HBT #)
i (KEA, PMEA), KB (KEA, MEAKEHEESE, #1T TS, ERTET
ERZERS KBpEARKEARSENFEIERER.

XA SiGe/Si REEW, HASH
S%S TN3228

80 V5, BEFH SiGe/SiM MBE, UHVCVD Z4 K RH5E#E, SiGe/Si 24153
TREMERE HPEABREEBRRE R SiGe/Si HBT. B F SiGe/Si HBT RAE# K
SiGe BAERX U T HIEANR, KER SR Mg gEmet@ !, Hik, SiGe/si
HBT A S s, MR ITIERE, BENRERRIFVEEEE. R, BT SiGe
HBT WL 25 Si TZ 3%, HM SiGe/Si HBT MRS AEE.

HHJ, BE# SiGe/Si HBT ARMHEA, HEEGfiirit—4 5. H SiGe/Si HBT #HE
HBAEE R T 840 RITAEE ERETXMEE, RINESRHABHRIE M
BT & HBEF A, Wit T — R4S a9 2 X XU B E K132 19 SiGe/Si HBT 2454, F#
MR EIFALHE 3 um Si TER LB THEER G H SiGe/Si HBT.
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BT EN 2" (100) Si AERE. K4t RMERRRA Si bk, R/ X
%, RIE V. AEYHEFRE BREBXEFEKREN S X 10%cm 3, JEEN 400nm; A
BARFXBEMPERBME, MBEIZEE, ERAFXFEEEEHNSX107cm 3, B
A 100nm; R, EEFK 4K 100 nm BEIEZE, BEEEE2X10%m ML #KX
ERAEHPE SiGe AEME, Meb ERER bc B RE Ge S EM 20% WZEE 28 %( A 1).
XHEBRARIE S RBX, RINEEXAER—MMES S, FKT BRI T EBEX KB E;
FREEXBEME BEXBREKFEEN2x10%cm~?, EEN 50nm, XHPEIE b HM
be ZERMEE Som M iRE; b BN iBBR/PNT Co, R EERKTREFERTHRR, B
EFEEXBHEBEREME, b G0 i BERHERAFHERER LY, BT V.MEFH
IE, FIEHE/NT Cr.

g LR, RATRITT A 1 Br”® SiGe/Si HBT Z4&#, HAE 3um TZL LM T
HHE B 4F# SiGe/Si HBT.
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SiGe/Si HBT A M EMM A KEHRWBMAR T L RK¥ERK. {476 A Balzers
UMS-630 SiGe MBE RA#HITER LK, HPEHXAERKEEN 800 C, EXMEHXH
HERIBESN 600 C, BMEERN p B2 n B ZHSNESF.

HBT HEMHIEEX R T R¥EBFIRRMT. RIMNRANEGHEH, #£3um L
L& EHIME SiGe/Si HBT, TZMBRA RN A SO H M —F 8 XBE & LK R N E
EREHERD. XEFRAMERRNXBRABER N (1) BEEMEEESEHAR
BATEAT —FEFHEB MK KOH: K Cr:07: C:H,0H: H20 = 30g: 1.2g: 30ml: 120ml.
W T 2B N-Si 2, BEJLFEREM SiGe B, XRIET 50nm ¥ SiGe LEAZE
. (2) RENEEAE. HARMNEFZMEAR, H#ELANES. FHEMER CRREN
T, BRINEBATEES MAME SO WEMERLAT 3, WERFIET YXEEAL
Bozimant, MEELEEAE —B2ERE, MENAMBELILZER. BRT LAREA
R, X 8 4% Ak K T8 ) B 41k R B B R 3R el 1R &7 b B2 A F SiGe/Si HBT B9 il E i
B Bl M7 3 um TER MR THEER T SiGe/Si HBT, MR ERSEHATT
VEAR B I 8 T e
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3 BRHERSESHMITE

BARABGRERSRMHFALHN 3 um TER EHEN, ERIMREE T HKF
) SiGe/Si HBT # %, HEFEFHMSEN: Z B Bmx (300K ) FT X 300, K& Bumx (77K)
Al3K 8000, JEFIE A 300V, WHELMTE nA E%, XERHFYEEBEREHFAT. TER
MR RERERERFRBREE L, KRESEARECHEASHENFEREK.

500.0 4.000

\
\m

0.0E = 0.000Lf —
0 3.0 0.0 3.0
ViV Vee IV

(a) ZiR/PMEAR BRI
@ﬁl‘l‘lb=07 ?§1t1b=7p.m
AL=1pA, B =100

(b) FIRKTE AR S 451 i 2R
BIRL=0, KIEL=21pA
AIL=3 A, P =246

20 .0~ 50.00

° Ic/uA
(=]
T
Ic/mA
T
“‘K\\M

. ) 0.00
0.0 3.0 0.0 0
VeelV Vee! V
(c) MRIB/NEAS ML (d) BBEXEAGHFEHR
Ekﬁ]},=0v gg.lf:lb=7p.m Eﬁl‘!‘[h=0) %.lhlh=21 p.A
AL=1pA, Buu=T0 AL, =3 pA, B e =8 000

B2 SiGe/Si HBTH % # kil 2

B 24T SiGe/Si HBT EMER (KIEA, MEA), KR (KEA, MEA)KS
WAL, HRRBAZERS DML, FUTILMEA:

1. EARNE, BBAHMZERLERB /N XEEENEMRBELEHEHT, SiGe/Si
HBT BB T HFARBI, XFHFERBRITBREHAUT 3 FHLESEMN:

1) %%8Bh SRH( Shockley-Read-Hall )& &;

2) HriapEEE;

3) WBrEBIRE ). Hit, SiGe/Si HBT WRRRAEMEATERFHRIM, FUE
AR/NEHER B BT /1
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2. BEEEAREN, KB AMHNERLKEEM. g ExtT SiGe/Si HBT, H
B=p* X eAEr KT (p* J T FREEMHE 35, AE, N Si/SiGe BRI FHERA), Hit, FEER
FERREAR, p R BN, L L REIREE M RER, AR FIRERE/D, FRHELEHE
B Voo BT & 5F X AN 4R X 2 6] 8 FE R Vo B W/ (1R IB T 2RI 712 3h E A B m),
HihE B MR B E Ve BK, &REYEFHSERE/N. L, KRBT g HHEMIE
EHBRAELHTTITHR

3. MAEALHET, BEEEANIEM, ZiRAARM, KR [ HMIBRER. HEHKD
WILIEAREM, ZRTHFHL20K, BFEMATIEM, FERBDRAMNED, BHE
HpEARN EIRRAMT, BEERBR LEANSEN, BFaidEEmn B, EE
EAMIKE B iR K.

4. RIREAMRKE, pFFIERER /N, X2 b W KB X 2 6] Y 7 B 4 B 2 B 5
Be REAN, BTFHEFHERIFHIME N2 HHEIEE XHEARRKE, X
HFBEPYE, EITWEFETHFHENE L, BREEXAER T 8D KE R FRFHE,
g B/, U, WERMEXZ BN HERLREEM T SiGe HBT K
ST R RIESIEES.

5. EARE%&HT, SiGe HBT MIBA LR N, B EF B/, BTHRETHRNR
FashEEA M, BEFaER/N. EERTEX QRS M, & 88 EREYSm.

L LR, W Si/SiGe HBTHHBM EERER THMEHW PRI/, BE.
Ge ERBEHAMHEERI, EAMHRPIAKERXMEXZ B FREL LB ER
ARMEBEERE, HHEMNMKERFNZWEANEE. Bk, 7£ Si/SiGe HBT #4TKIE K2
Au, BHAEE ERERNE R,

4 it

BAVEL A BRTE M HRLIE & BNR S, RITT — R resy 2 XX E & #E
HIZH SiGe/Si HBT B4, HMARGHEARIMACHHN T ZRE, ER&HFAE
HH3um T 2K LM THERIFMSGe/Si HBT. HEEHHR S HMER
Brmax (300K), 1KIE Boex (77 K), JEFI & EFUS B I H A B E FR B /KF. FBTRMXTELT
SiGe/Si HBT WER ( KEA, MEAFRER (KEA, MEA)K S B REHLE, HFiTie
TEWMERP REAHMEEHRE, HINTEANKR/NIBEXMEX 2 H R FREH
YN EEWMERL KEBESNWEEREK.
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An Analysis of SiGe/Si HBT's DC Characteristics

Zhang Shiming Zou Deshu Chen Jianxin Gao Guo Du Jinyu
Han Jinyu Dong Xin Yuan Ying Wang Dongfeng Shen Guangdi
( Beijing Optoelectronic Technology Laboratory, Beijing Polytechnic University, 100022 )
Ni Weixin Hansson G V
( Department of Physics, Linkoping University, -581 83 Linkoping, Sweden )

Abstract The SiGe/Si HBT's layer structure with a novel high speed base transportation
was designed upon considering both doping engineering and band engineering, On this
structure, the SiGe/Sit HBT with advanced performance was fabricated in 3 pm process=
ing line. Its main DC characteristics are shown as follows: The maximum current gain
Buax (at room temperature) is up to 300; the maximum current gain f,, (at 77K)is
8 000; the early voltage is 300V and the leakage current is at nA level. Furthermore,
the output characteristics at room temperature (small injection and large injection) and
at 77K (small injection and large injection )are shown, and the main factors which influ-

ence the current gain are discussed.
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