26 1 Vol.26 No.1
2005 1 CHINESE JOURNAL OF SEMICONDUCTORS Jan. ,2005
/ SiGe HBT )
1,23 1 23 23 1 1 1
1 23 23 23
(1 , 710071)
(2 24 s 400060)
3 400060)
/ , (KOH) () 9 9S& ,
9/9Ge HBT fr=40GHzZ ,fre = 127. 1GHz
. 9Ge o
EEACC: 2500; 2520; 256Q]
© TIN325°.3 CA : 0253-4177(2005) 01-0102-04
] fITBX . y TIHAU
1 1 S @ t
Sfe? ,
[1 3]
) ) 9SG HBT , frax = 127. 1GHz.
, .g/9G 9G 9G
(HBT) : I
.9G HBT
, (3.4 , 9/9& 5
HBT  fr 210GH!® 8. g/
G HBT ,
(MBE) 2.1
[5] . KOH y S
9 HBT , S + 2KOH + H,O = K9O3 + Hy 1 (@)
9 9@ (o uj G S| , KOH
n/InrS Sfe3 , Sje: G
; , 90, , , Ne:
, G H, GeO3
, ., Rp,Cx :
* ( :991909. 2. 6. DZ3403)
,1964 9G HBT A/D DIA
1058 . ws
(800 5fe) )
1956 , 9G HBT 9@ HBT
20031228 2004-03-15 Kk2005



/ SG HBT

103
G +40H = G(OH), = GO - 2H,0 (2)

, 9SG
KOH 9G
KOH 9SG
3 9SG HBT TiRAU
Fg.3 Sripped dof dructure of emitter metd for mesa S Ge
2.2 HBT
S+ 0O, g. S 9 9G
.F , g9, . n'm9 , . KOH
Ge , : S
S +4F Skt ;G +4F - GRt (©) 4
3 pr-9Ge
n“mrg
1 3G HBT
, 2
HBT , 0.5 m , Sk SG&, ,
TiRAu Sk ar bridge,
. TiRAU 9SG HB
, Ry Che f max-
TiRAU, , KOH Ry
3 9G
| HBT , Rp
B re—n-Si,100nm, 1 X 10%em*

e 0:8i.100am.5 X 10em?
e -SiGe.Snm, 5% 10"em”

4 ?7//.9——'['1%'\:1
e 1S 4000m,5 X 10" / Z

n /n-Si

B -S13um, 5% 10em?

o LpSiGe

1 3G HBT MBE

4 KOH n*/ng
Fg.1 Diagram o MBE layer gructure for mesa 9 Ge HBT

Fig.4 Pdiled n*/n9 etched by KOH lution

HBT
(sav) 5
4
9G HBT fr T mex
2 9G HBT 9G BT
Fg.2 Pdiled mesa 9 G HBT dructure
Ve =5V, I = 10mA
TiRAuU , 38 HP8517B S 5(b) 9/9G HBT

KOH n‘ng. KOH fr=40GHz , frex = 127. 1GHz



104

26

5 9G HBT SEM
Fg.5 SBV microphotogreph of mesa 9 Ge HBT

6 7 . ,
) (KOH)

(SF) g
, 9/9G HBT

G

miximiim unilateral guin{imasons's gum)
il extrapolation of f

b 160

fo[Cilz]

207

sa1y

4

"D.

PRSI EE

{11l |

e

L L

I (MUGHE

==
(1]

Lirs pasd abry yies iy as

30m frequency/Gllz 127:1
X655 V13228287 lng
6 5(b) SEHBT fum=127GH
Fg.6 Measured resuts of foe = 127GHz for mesa S Ge
HBT in Fig.5(b)

Iy

£l

L N NE
: 1

o

7
Fg.
Fg.

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8l

[9]

[10]

A : o i

fied

3/9G HBT

common tiitter curredl gainfA
und extrapolation of /

e

T
I

¥
__[r

1

J0LLLL
B EH-
S

1 : )

i il

-5
Fi)m frequency/GHz 39.08

X155 Mi25242266 log

5(b) 9& HBT fr=40GH
7 Measured resultsof f1=40CGHzfor mesa 9SG HBTin
5(b)

Qunhle A, Kbbd H, KonigU, ed. MBE gowm 3/39G
HBTswith highB , f1,f . |EEE Hectron Divice Lett ,1992 ,13(4) :
206

Shreiber H. High-peed double mesa S/ 9Ge HBT fabricated by
f-dignment techrology. Hectron Lett ,1992 ,28:485

King CA ,Hoyt JL ,GbbonsJ F ,et d . Bandgap and trangport proper-
tiesof 9. «Gex by andyssdf nearly ided 3/ 9. x Gey/ 9 hetero-
junction hipolar trandgors. |EEE Trans Hectron Devices, 1989, 36
(10) :2003

Harame DL Laronl ,CaeM & d. A 3G HBT techrology :device
and application issues. IEDM Tech Dig,1995:731

Washio K ,Ohue E,Shimanoto H ,et d. A 0.21m 180- GHz f i 6. 7-
ps EQL OI/ HRS sf-digned SEG 9 G HBT/ QMIOS techrnology for
microwave and highr peed digita gpplications. |IEEE Trans Hectron
Devices,2002 ,49(2) :271

Hackl S,Boke J ,Ritzberger G,et d. A 45GHz 9 Ge active frequency
multiplier. ISSCC Digest of Technica Pgpers,2002:82

Masuda T,Ohhata K, Shiramizu N ,et d. Snge-chip 5.8GH ETC
transceiver ICwith ALL and denpdulation circuits usng S Ge HBT/
QMOS. ISSCC Diges of Technicd Papers,2002:96

Josph A, Goolbaugh D ,Harame D ,et d.0.131m 210G# fr 9Ge
HBTsexpanding the horizons of 9 G BiOMOS. ISSCC Diges of
Technicd Pgpers,2002:180

Dow S ,Baueber B ,ChouL M ,et d. A dua-band direct-converson/
VL IF transciver for 50G3MI/ G3W/ DCY PCS. ISSCC Digest of Tech-
nicad Pgpers,2002:230

Belaouar A ,Frechette M ,Fid A R,et d. A highly-integrated S Ge
BiGMOS WCDMA trangmitter IC. ISSCC Digest of Technica Pepers,
2002:238



3G HBT 105

[11] Josph A ,Goolbaugh D ,Zierak M ,et d. A 181 m BiOMOS echrology featuring 120/ 100GHz (9f+/ fred HBT and ASIC conpatible OVIOS

us ng copper interconnect. Proceedings of the 2001 BCTM ,2001 :143

Sdf- Aligned SiGe HBT Based on Dry-Wet Etching
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Abgract : With dry-wet etching techrology ,self-dligned S Ge HBTs are sudied. The meteridsdf S and 9 Ge are etched by KOH sl ution and
S ,and the results of f+=40GHz and fie = 127 GHz are obtained.
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