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B PXEARE

Rt — 44 E Y 42 4&E 5 3 (heterobipolar trsnsistor
(HBT)): #t 3 #Ema a2 A+ FTHRBICMOS)ER £+ »
R4 %At 4B 1t 4h 2 (buried refractory metal
silicide layer)# ju# 2 =k % #&(subcollector) &) 3% % 48 13 &k & 3
(shallow trench isolation reglon)z'F i AR E AR T F(RC) ° 4F

BI% > AERZHBT .4 BAED — ke — I8 4

HNREE Y —1E mﬁnéé’wﬂb%/@ A BAL A 18 3% it B A
%E’%%ﬁ’z*-fx@_té@—-w%%ﬂf*l‘m%ﬁaﬁbiémﬁﬁ%&ﬁiﬂ
Wb HBT 897k o sbF k604t MR — IR a 4B witih
RATAMZRERY R BEHEREEIRZT -

N EXBEARE

A heterobipolar transistor (HBT) for high-speed BiCOMS
applications is provided in which the collector resistance, Rc, is
lowered by providing a buried refractory metal silicide layer
underneath the shallow trench isolation region on the subcollector
of the device. Specifically, the HBT of the present invention
includes a substrate including at least a subcollector; a buried
refractory metal silicide layer located on the subcollector; and a
shallow trench isolation region located on a surface of the buried
refractory metal silicide layer. The present invention also
provides a method of fabricating such a HBT. The method
includes forming a buried refractory metal silicide underneath the

shallow trench isolation region on the subcollector of the device.
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oot R |2R 5 E K %3 : 94131487

1004598 1385 F-%&F

+ -~ ¥FEFEE
1. —#EH %%#vﬁ % & 82 (heterobipolar trsnsistor (HBT))’ &,

— 3R 0 64 %) — R & #&(subcollector) ;

— 323 ﬁf’ﬁké/% %7164 f& (buried refractory metal silicide
layer) » ERNZREHRL I UA

— 7% 7% 3 % 2 & 3% (shallow trench isolation region) & # 3%

Btk e BBz —k@ L

-}H:—‘P)f'ﬁﬁ'é/%g}”fbﬁhgk'ﬁ?ﬁﬂ EA X 240U 1)
g%  HHFEReBYILHEN -y ZRN— KD
(undercut) & 3% L ° |

2. —HEEERTL %(heteroblpolar trsnsistor (HBT)) &,
’ﬁﬁ’ a4 ED +%%%A& *ﬁﬁ
(subcollector) By ¥g @5 —FEgik o

ZRCEVES ‘5’%*&‘“&"5}* g (dopant) , .H.%i%é%#iﬁ#&ﬁﬁ’:‘

. (located)iz FEBIRHSLEREER

— 32 2% Wt 3k 4 JB £ 1L 4 /& (buried refractory metal silicide
layer) » % #f(abutting) L A ENUREREREL EF J AR
— % i 1# '3 2 & 3% (shallow trench isolation region)’ & & #s
ZHzEa R e Ryt Rz —&a

3. WwH KRB R 2HEXEEERELE  HPuAkaes
E AT M —FE8 Kk SiSiGe -~ SiC -~ SiGeC ~ GaAs ~
InAs ~ InP ~ &% & L &7 (silicon-on-insulators) ~ &4 & L 2744
(silicon germanium-on-insulators) ~ 24 & £ 4, [I/V &, 1I/VI 164
4 —‘i’— n‘ °
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£ 94131487
10049 A 13 8% E-##H7

WwH KA ML REEBRELE  EYSFTRARE
b’a‘\éﬁ (Si-containing)

5. w3 KAl R2HEZBEEERBRELE  HYZREE4G
B35 (C) -

HRB2HEZEEERELE AP ZAEHERER
ﬁ&&ﬁ %At B B AL B 14 B 88 Rt R R ALY
% &k M (spacers)Z — B 7 o

FREAIR2HEZELEERTLM AP eB
/E}?/fb#h}% 4 Ti~Co~W-Ta~Ni &£ A54z—51t -

BRAT L2 EEEBRTAE AV AR BRI
%Fé' 6,4 Co~Ta 3 W 2z —#4tdy -

FRES MU EHEBTER Ky usseBmit
%/%’ bé\ Wz —#1d

10. o KB 1 R 2Priix BT LY L PR EHERB
GRS —EENEHH

1. 4035 KB 1 & 2 Rz B HEBE L 24— SiGe
H A& (base) B — % & 57 (polySi) & #& (emitter) 7 & 2 3% R AR 2
AR E -

12, — 46 B 4 445 F 5 52 (heterobipolar trsnsistor (HBT))» &,4 :

19



1364795

£ 3 1 94131487
100498 13 B E-%4E

—AK AL EY—FEHEBHR KL
(subcollector) R bk sas—F #ﬁﬁﬂ ké%.

6,53 S 244 & — 4% 4 (dopant) > ﬂ?k%ﬁﬁ%i%
(located)iz FERILHSLRELEF

— 38 3% @it 2k B 57 b4 /& (buried refractory metal silicide
layer) » ¥ #f(abutting) L A ENZREBLREL LT S

— % /& 4% [ 8k & B (shallow trench isolation region) > % #3

mRa RSB ILHRZ— k@ RA

— A1b4 & Eb 4 Fa Bk M (spacers) * ARG T AR Z A BN
iR At e B IL R L -

13. w3 KB I2 ARtz B 4B ELE AP 2R BFERER
i (shallow trench isolation region) ¥ & 3 % #R 3% 32 3% Al 354 B
iRz —%k @ o

14 KA B AR BHEBTAR Ras%— R B
B HIRFEHRREERER .E.E.i’:“éz* By
EHFREZERA -

15, —#AUEE—BHEBRELBI I L AU THHE:
A —RERYH—EREBREY R EBEHEBRER
B BME L -REHRBEROAS—F - BEENTMH
BEE)—REAEMBBRERBRZE —BEHNTTHH X
HRAEBEOLSRERZ ARG o2z —HoO ;
EZARZZEAEN» LM O 2 — 30 Wk — it #h
2 RBEALH R > FAt AR ALY R R € AP ARG O X
Y3
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hgMozgatb Bt LR —F —HENE
ME o RE_EENEM RGP RBBTHD -

16. ko35 K18 15 pritizFik » B P32V — R FEEIREE K

14 35 LA T A | 4% #4g (lithography) ~ 4% %) B i& 4% 32 7t (trench
fill) -

17. o35 K38 16 pritiz ¥ ik & 6,4 % 1t(densification) 2, 32
ft(planarization)f2 - Z £ + £ b — 18 -

18. 43k KA 16 Rz ik > ROSLBBEILA » SR
OnFZREBT -

19. %03k K3 15 ARz 77 ik - R P BMRE%FH — BN EaH
ZHFROs - EFROBIES

20. ko3 KB 15 PRz ik ROSABRELE —EENE
MR R A A B AL Z %5 B R T A RAL I R
2,164 % & 49 (spacers) °
21. ko kKiE 15 prikzFik o AP R EA LB ISR
Z ST HRES

AR — A 2R B S LA BB K e

22, o KB 2l ik F il ROSARNFEAMR—E °

23 4o k1B 21 PRz ok RS a s —EEM
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(selective) &y i FE A2+ ©

ki RE 21 iz ik Ry rRas—FES
+ (non-selective) 8y T FE #2 5 ©

25. ki K1E 21 iz Ak AP B KA —F—BKFS
BB B # M & R JE ¢4 (unreacted) At 24 4 B ©

HRE 2 iz ik AYSE—RBRRKISBGALARE
4 % 400°C £ 700°C 2 F & 46 -

HRIE 2 Rk iE o RS —F R KFER £
BR AR A A B 2 BRI BT

28. o KB 27 iz Ak RV S E R XIPBAARE
# 8 700°C £ 1100°C Z FE# °

29. w3 KB 15 Pz ik BRYBHREE —HEENTTHH
2 Has

# . — B £1b [ (patterned photoresist) > A% # 3% £ /b
—REEBREERZ IS

30. ko3 KB 29 Az ik 0 ROSEA —RIG ek 25
(lateral etching process) i # s, — J& ¥ (undercut) & 3% °

31. —4& B 4 # 4% E & 34 (heterobipolar trsnsistor (HBT))’ RS
— AR OB EY—FERESR - REMR BPSFS

22



1364795

£9% 1 94131487
10098 13 845 E-%#7

By sS—FERM AREROLASFERMMBA—B
T ARREBAEBEINZFERI S LRELT |
—1ERARL BB FHAAZEENZRER LR
HEF; RR
— % 74 5 4k & X (shallow trench isolation region)’ ¥ & 3,
THZERA RSB ICHB L —RBBLENZETRIAY
i

32. kot KB A2 B HEBELE a4 — AR A
it G TN ZAENZIE RN KL BILHE L
F o

33. 43 $ﬁ3MW¢ BEesE L L PRaithk it
WiadEinEALT T RERE -

34. 4o K3E 32 AR B EERBRELE RafE—rm
(ring-shaped) &1L 4 3F 4% & 30 B 47 2% A4 & Rt o — 5b
2 B BN BAIRNA o

35. dm3F RIA 34 PRI Z

RESET A L PR ALY
o) — PRI B A 6 b B AR SR IR S

% w24 B 27 1 B ol SRl BE o

36. ot KBS A Z B E BT L A PRREN a4t &0
S B — ARER G T IR ALY R R &% oMl R
P ZBHAIHE I — KB L —KFERE AN
3% P9 18] BE B o) db B AR b sk At B A R A7 AL Ah B 6 3% A — 1l
BE 2 Ta] o
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37. ki KB Rt BEEBTLB a4 h —REHR
BES AEAFHARESRBERS LENZF SRS
EFHBRGERA -

38. ko KB iz R EART S R PR EERER
BEAMEHRIERAM AL BYILMEZ—%@ -
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