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% #RNA (1)

%A A B X B AR R

— %% &R F&HET LM (Bipolar Junction Transistor;
BIT)x € A E R R T % HARAHNNARA B B & F 2
# B % & (Raised Base)$ 4 i& 2t ® X (Rapid Thermal
Annealing:; RTA)® # R ® & #% # ® (Shallow Junction)z
# /¢ %X % (External Base)' 12 £ E A & FR » K 48 & -

& AT & G

R TRLHETEBRBATREZOFE R A4 — - &K
FTEREEILBZAUABEL "HBRTF L, ABERBEAHRA T E
F oo TER, ERERFRAEETANE F A - 2R
FTRERHEETELIBNVERRRER QEHAELRNEHRE > T
B EE R mE > KA AEARRARERE R T2 8T L
ey — KM - 5w (SiGe) M ey B A R B H & & &
xmMHEAESGEE  RARF IR ERZMPMHEER - 4
B EH 0% 105 F > BREAZTHEFRGER T O AN
L4 (GaAs) R H B =2 %t b+ S B WK - K EH e #
B eH ERMB > TH ALY )% % £ (Band
Gap I\ A B HFEF @ BRERW ESIE SO B B Y AH LR
% # 4 (Heterojunction)#y ¥ S B M4 H - R A & tw B ¥
#4% 4% E & % (Heterojunction Bipolar Transistor:
HBT) E /PN AR A A RERESL  + £y &EHLAE
k& tw it &Rk - A% SBLBEKRETFT > ZUREKMB
%) A4 (Base)npnE & R R AR F s ey & FHAF KX -
Ao EABEE L AR B A REEANGEE KR
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S BARA (2)

(Channeling)®% U # % F L ey MR % o M iF 4k /5 % 35 35 2 b
HRATHFMEAME - BT HEnpnu e F R EBEERS ALY
HERRENE  EERKOEBELFHMK HSLH00C ) HHA
EANNMHEN  HAEARALR (HFERXRZFHB > £ L 458 5
# B F A & & (Hydrogen-Terminated): — 2 B A L #& %
#% » BRI R BARF R A® (Silane; SiH4)#E 47 & & £
Feo-RRALAERBBRBFEAFTRELALFTL T HBE % B
A 0 R 4E A HBTeY X & -

FLEALEIBZEROE T H R ERTFERETS
R EHEENEE - FARBAM L EMABAEY > LA
# 1P e B2 F & &R 5 AR (Buried Layer)lls & #&
(Collector)13- &M E A ERE IZNAA KB E — N8
B 14 $ BAEAMERAFERABELBE=-_NTETE 15 X &
16- A BBAE=NER 1T AHBHBEwN TR I8 H & %
% (Emitter Poly-Silicon)B 192 & & B St % — A € &
14 » w B 1B ¥ A~ X84 > H F X4& 164 % B & 1t
oo matE St &R IFEBAEAEBEE - T M BT
BE BFE " RAEAFTE K ARBMBERRIEE A M &
Wk xBmIFLIHAESLEFR 19 Fw N TR 188 ¥ =
TERIT BUEBEHIF>ZAE 16 B AR $ 28 /AT
ZHEMH - RB o UL 2RBAUBRETAEFEG &I E > B
AR RE 20 PR R BA TTZEMHE L P MK E 202
# 8 % B = f 1w (Silicon Dioxide; Si02)- = 4 - & 47
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oA RAHKBE _THZET2 HERBEREITES
# (Heavy Doping)# £ > m M R o # 4B A+~ X & # -
R# > H4 A EOE #FF -_REFTH HARMBER
BRI E MmN BEREITRFrHAE L6 E K F B H
>ZE_NER LI B F > ETE RKERE EREELH NS
Z A A5 168 % A £ A4 22 X KBS EHE 197 2 H
BEE _ETHZET2 A THAEXE LY OB AHE
23 4o % 6B A~ X HEHE -

P Bz EE FEAMHBERSRRE (Critical
Dimension; CD)4 /» 2| 180% ¥ (nm)E Z N & /&y BF 12 > £
TRERBFPBENEBRARARE  BEBRTFTRELARS
mMBHEFRESHAERETAE ZRAE NS B b EBE
HEBAEKXKFS A HEHK AEMKFHE (Punch Through)ie
45 1 8 (Short Channel)xt J& & B 6 - 3% A K st 2 &0 & T &
ANEREURARABRROABABDRXEEEAHAHE AR EE > K& B
FEEAANEM TR AEALANBERLRE  HABETFHEANAMLE
meEt R AR EHERE LRRABDRESTXLIZE - 3

% BERBREAFTOHRR LB FSERLHEAMET
BEHROBE  RTHBBELERE EBTFTHEASELYHE
B BREE XSRS e ¥ %% (Transient
Enhanced Diffusion; TED)® & » #F & & % % F &£ A & ¢
MK ATA  BERFEPELAREF AR 22P &0 8 KR
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M ABFHEBER ETFTHAERERE > RCEELR
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AEAHEITEBEHNL - ARB - HER TFREET LAY
B FE ARAEENRSE S UM (Selective Epitaxy
Deposition) » M HF R EABNREZT E 244 L » &£
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W PXEARE (BRALE ERTEERTLBIERRAARLEN X

— # % R FE2 BT % (Bipolar Junction Transistor:;
BIT)z # # A A % 7%  wH S FZEELEETHS
B ARBEMH > HPFPEAMEKRA®EARAL (Base)  #
#% (Emitter)% & W R LB & E > X FE B F 2 5% £
P Y& S B REFTOBEAEEE TR BT OBEE
S B S EYE R ABMKRE | K% AREBEELESEL
st #% (Selective Epitaxy Deposition)ik » M # % B & #&
(Raised Base " £ F H o2 KB L HTYFREETH
FAEBE T H28ETF XAREBERME K (Rapid
Thermal Annealing; RTA)®E £ > A # m % # &@ (Shallow
Junction)x % 4¢ X #%& (External Base)fL & R & 4 & - K&
BERHzZHEMAANRABBRETTIRARA R R XKEE
'ﬂiﬁxﬁﬂé’%néiiﬁﬁﬁu%ﬁ%*ﬁi\iﬁ’I@%‘ﬁ%&%*ﬁ}\
Aoia % g Bk M ¥ % %MK E (Transient Enhanced
Diffusion; TED) 3% B R 4 & # @ &) £ 19 K & 8 & R &) &

FE ?@5(§§ﬁﬁﬁﬁé% (%A & #% : BIPOLAR JUNCTION TRANSISTOR AND MANUFACTURING METHOD
THEREQF

A bipolar junction transistor (BJT) and its
manufacturing method are described. The
manufacturing method at least comprises the steps
of: providing a substrate having a base, a emitter
polysilicon layer, and a insulator stacked in turn
thereon, and exposing a part of the substrate,
wherein there are the first electrical ions doped
in the emitter polysilicon layer: forming spacers
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W PXEARE (BALE  ERTRETABIEHMRARES L)

& e

B~ (— ) AEKREXEH F 12 &}

() F2ERXB2zAHAREZFRGERA

100 % # 105 & & &
111 3E AN E 112 RER W &
113 % #& 114 % — 1 & R

115 %# =/ € & 116 X% &

117 =/ 8 & 118 % w8 E
119 4 % &% B 120 @ & E

121 R B B 122 # R X 4&
124 2 4% X 4% 125 & 4&

>

i 3§3t§§35%§§% (%93 % #% : BIPOLAR JUNCTION TRANSISTOR AND MANUFACTURING METHOD
THEREQF

on the sides of the emitter polysilicon layer:
depositing a raised base on the exposed part of the
substrate by utilizing selective epitaxy deposition
procedure, wherein there are the second electrical
ions doped in the raised base:; and forming a
external base of shallow junction and deeper
emitter by rapid thermal annealing (RTP) process.
The present invention characterized to substitute

gl el
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W PXBERABE (FALHE ERTRBETABIEMRA R K)

M~ AXHAME (A L4 BIPOLAR JUNCTION TRANSISTOR AND MANUFACTURING METHOD
THEREOQF )

the raised base doped with ions and the rapid
thermal annealing process for 1ons directly
implanting into the substrate, not only reduces the
transient enhanced diffusion (TED), but also
provides the external base of shallow junction and
the deeper emitter.
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Ak — %R A (Raised Base W R B H Z A B X % F 4
J:’;@‘\-q’%z‘;%@;iﬁq’%%ﬁ&@%&%;u\&

A BRBEDREE > UM AR — 24 K& (External
Base)fi — & £ Z A & F -

2. P HEAEEE IFAEIERTFTEETE LI IE RS
ko BRPZEABxHE ALY (SiGe)-

3. ¥ H E A KB F B EER TFERLE LB H SN
0 AP ARZEFERAEABZISTEALAANAEEMRE S LM

(Selective Epitaxy Deposition)ik -

Ao ¥ % & A KB % IBEmMmEEHRFELET LB YU g H
k0 R P B FAE PR OETF

b P F EAHNEEH R IRz R TEHETEIRIER S
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ACFHEHEE
k0 R P e A& A — %8 & (Shallow Junction)®
% o

b.— 4 K FEHTLIBIELFT R 2D af:
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kR VYPHE - REITBLHAR -—MEBEER-FEAHR
% HE R ®T

10k P FAKE F RAAMAEIERTFREET L B 82
Fik o Rva e R -—ETHIBETAHPEET

11. 40 % F & A KB % 6Bl 2 8 & FEET S 2 8
F ko A g ® —FEMHxEFAEM (Boron: B)e

12 9 F E A KB F AMAEIERFEET LB 80
FE o REFPRZRE_RARASBALAA M BEER-FERH
MR % Tk R # AT -

3. v H EH KM B AMEZERTFELB T AR Y 2
Tk BT BBRAADKUB AR AL L — BN 28T R
SR RAB T BABLAE T .

4o ¥ FEANEER MRz 2R FR2ET LI E
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