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BERFANT TIT AR —=F FAE I TO BICMOS 7 AEL TH 126 D% ABFFETIL CMOS #45E
DT B AEGUCE S DL TUAT T ML — VE TR T v X VRES LD 720 IRBE TIEYE CMOS %
BiCMOS (ZH A A ATZ, ZHUIC XY CMOS BAJE THEGLS 7172 IP(Intellectual Property)Z BiICMOS TH i ]
TEDERIZZRY, BICMOS Z W zid@fF 1) LSI BT D BRI A =T L 72, £z, p-SiGeC & D )&
TEXH L VTG RRC R O I LD T AR 2 & - A AR R B ORI T SiGe HBT DR IRARF 2o 17) S8
72, p-SiGeC MEE/E% 2nm FCTHE(LL =Iv XA X% 0.12x1.0um? IZHG{E 3528 C £=254GHz,
Sax=325GHz L7go7z, ZHUCKD 74— VT4 —RET 4 — DL L TR TG TR EREFE ML
FeAU 2 - LS & LT 5G ERRS° 77GHz #f Radar 23975 LSI O 7 uv AH i Rl L a4537-, &
(2, A& T BICMOS (ISR IRENDIENE SOI T o & AR 5 D Anifrr e 2 i+ 22 &
T, ERIZARATE Th T2 JE MR SOL TOITAN—27 /A X ~D BRI D Fa #2157,

2 T, 0.13um~0.18um CMOS ##£#L7= SiGe BICMOS 7' HEAIZ DWW TIRRTUWS, VA TRD
I TRRE Ny F RO MERICYEZ TAA R —TFHF TR TR R, i, BIR=
E A LR RINC S EERER 1 O B RBR U A bR 52720 D Hy 7= — /L 2GR D 875°CH5 760°C
FTOMIRILE, K3 HH DD T2 B EIEOB KV EH L7, Ha 1% Boron ZHHEHI T 5720, Hy 7
=—/VOEED P W — b — M U2 22 E 81T CTF v LI~ D Boron IRV Th o7z, Hy
7 =)V IR T OB Y e R EICHERE SR R 35 2 e 228X 1B, SiGe HBT @
RSO IR B 2 2 L7 P B — R0 Boron IRAVOD FREZf#H L=, AH713 0.18 pm node
R—ATOMIERAFE TH-7273, 0.13 pm node FTHET v R/VFHED L L72LC BiCMOS 1T A AT Z &
T, B BADART—FE VT =N FERES I,

3E T, BEMEARN—REE T 28R SiGe B 7% L ¢ LR HAN I DV Tk < Tug, X —Z poly-
Si AR A2 LTI < B LIE CEIME 2L HClL AR L CH@BINLE N ATREE R e 2% o
YILIE 7 v ABMEE LSz, F72. SiGe EH D Boron X° Ge DI X33 /L il = RE I it
RIFERSHHZEEZEX LD, Boron X° Ge DIREDT=HN L T2 — 2 B E LTz, Bi&HIIZ, Boron 2
JEIE 4.5%100cm> £ T, Ge 14 30%E THERIEELEIFEELL, 0.1~0.2%0 Carbon F—E"> 2 T Boron JLH#{%
PIETEDTEEFAMRLT-,

4FE T, BIRSiGe X ¥ T v LA EHIT 2 - B A G I LV FAER B - FAERZ M2 72
SiGe HBTZ FEELL 72L&~ TV D, p-SiGeCIEE. | Di-SiGe/E D Gelle FE % =il BT LIZ AT > 7 HGe
TaT ATl & ETE, o, BN —RERaL 72 @ o EEkIZ LY A=200GHzA 2B L Tk
D, BT, AL T H-R—A(C-B) [ B DOSTI(# 1) & A< & Tab 7 X K L CA%E226GHz) D




254GHzIZ ) LTz, Fo, DRE R —AERO EEEZ RS HI LIk oaL s 2 FAR EIH CaL 7 2k
TEAEARIL | p-SiGeCHEZ Inm TA=307GHz, fuax=180GHzZ EBLL 7=, HIZ, =IvZME40.12 pmIZHk
HHIETAL I G ER BRI —ZEHZ I L | p-SiGeC& D 5 73 2nm D & {4 T /1=254GHz,
fuax=325GHz%& FHIL 7=,

S5ETIL, JEEESOL ThOrrAN—2 /A X DA O I FBe & U CFF AR DOEFTHRITIE L T SiGe HBT
DHFE TSN DIRED /2 — L B E T _REZL | FHISRHER DS B AR OS5 511X, %
WNE—= e BALT DUENHHIEZ IR RTINS,

6 FTIX, BRDEMERIE TREITRD Iy X OMAMEIZ ) =y ZIRHT LA ~ORR B LETHD
ZEERRRTND, — DL Iy FJELE CTOMBERRLIE DR EFRD THY . HH—DILTIvH poly-Si Bk
& Si BRED RIS L7225, A1, FAHEMEICE b eIy 2 - X=X B
LD BIL 4R R LTz, BE OV T, =IvH poly-Si e Si Fobiif & D M D S im B SRR LA bR
ETHFRELL TEXF /L Do HEEZIEZEL ., poly-Si T XHEIERF LA DOAWVEEZ 7228
ZRLTWD,
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Chapter 1 describes the background of this research.

Chapter 2 describes that the thermal budget in the SiGe HBT formation process was reduced to suppress
the deterioration of short-channel characteristics of CMOS. In addition, the H» annealing temperature
before selective epitaxial growth was lowered to 780 °C to stop Boron leakage from the P-gate by adopting
an oxide layer that releases less moisture. Based on the 0.18 pum node, this technology could be
incorporated into BICMOS up to the 0.13 pm node.

Chapter 3 describes a selective SiGe epitaxial growth technique for forming the intrinsic base layer. The
step-type Ge profile, which facilitates layer quality monitoring, was adopted because the formation of an
accelerating electric field was expected from device simulations. The structure covering the base poly-Si
electrode with an oxide layer enabled SiGe selective epitaxial growth without adding HCI gas, and the
process temperature was lowered.

Chapter 4 describes the realization of a SiGe HBT with a self-aligned structure using a selective SiGe
epitaxial growth technique. fr =200GHz was achieved using a step-type Ge profile and thinning the
intrinsic base and collector layers. In addition, fr = 254 GHz and fmax = 325 GHz were achieved by
narrowing the emitter width to 0.12 pm and reducing the collector resistance by removing the STI isolation
between the intrinsic base and collector plug.

Chapter 5 describes that the deep trench pattern should be considered according to the resistivity of the
support substrate as a means of suppressing crosstalk noise propagation in thick SOI.

Chapter 6 describes that countermeasures against the increase in emitter resistance due to adopting fine
emitters are necessary as a future issue. An epitaxial emitter structure was proposed.

Chapter 7 summarizes the results obtained in this study.
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