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FIG. 1 Cross-Section for Double-Polysilicon RCA

Transistor
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FIG.2 Characteristics of RCA Transistor Before and After Forming Gas Annealing (a) Gummel Diagram: (b)
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FIG. 3

Gummel Diagram for Double-Polysilicon

RCA Transistor at Room and Liquid Nitrogen Tem-—

perature
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FIG. 4 Current Gain Versus Collector Current for

Double-Polysilicon RCA Transistor at Room and Lig-

uid Nitrogen Temperature (Vee= 2V)
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FIG.6 Input and Output Waveforms for an RCA ECL Frequency Divider at (a) Room Temperature: (b) Liquid

Nitrogen Temperature

BATRH B R AER &5 8, K — 2 RCA
AL, I AU HGR KA RCA SL )2,
45 453 5 1 A A0 2 B T RN R SE PR A B T 2K 1 $
f, WEEH XUZ 2 S EE RCA 2% fF A gk, bk, 3k
T4 K R Z0R K L2080 T A% dfiE RCA &
AR 1R R SF DX A i B R 22 e 2 ) 1 T B O,
BHEGE TXEL SRER S RCA &R HL Y
au (U BEREE, AE 1595 05 2 i RE R S R RCA i 44

B FLAT BRI HL Y 25 SR ARG R R X R
2 3um X 10pum M JEZ G0t RCA S A4S 194 1k 40
Ny 3. 8GHz. IRATE UKW 2 il iE RCA dl 4%
I FH S gt B e o 4 1 F B v, TR T 2 R e A
X RCA ECL & o Aiias, Sl NI T/EMZ R
1. 1—1. 2G Hz, fEMBURIE T RERS IEH LA, LA
[k 730M Hz.

Sk

[ 1] H. C. de Graaff and J. G. de Groot. IEEE Trans. Electron
Devices. 1979, ED-26: 1771.

[ 2] P. Ashburn and B. Soetowirdjo. IEEE Trans. Electron De-
vices, 1984, ED-31: 853,

[ 3] ZHANG Lichun., YE Hongfei. JIN Xuelin et al. .
Journal of Semiconductors, 2000, 21( 7): 697 (in Chinese) | 7
FUAE, 20K, ERR, 5, 2 R, 2000, 21(7) - 697).

[ 41 JIN Haiyan, GAO Yuzhi et al. . Research & Progress of SSE,
2001, 21( 1) : 69( in Chinese) [ $zifi . 12, 55, (A0 727
WET ke, 2001, 21( 1) : 69].

[ 5] G.R.Wolstenhilme and N. Jorgensen. J. Appl. Phys. . 1987,
61: 225,

[ 6] P.Ma.L.Zhang. B. Zhao and Y. Wang. IEEE Trans. Electron
Devices, 1995, 42: 1789,

[ 7] MA Pingxi. ZHANG Lichun and WANG Yangyuan. Chinese
Journal of Semiconductors, 1996, 17(2): 105 (in Chinese) | %
TP, SRR, ERRIC, SR, 1996, 17(2) 1 105] .

Chinese



9 1 IR0 KA 77K B TAEMDUE: 2 Sk A0 DX RC A 4% 10 FT HL it 1211

Double-Polysilicon Emitter RCA Devices and ICs at 77K

YE Hong-fei, GAO Yu-—zhi, JIN Hai-yan, LUO Kui, NING Bao-jun, MO Bang-ian,
ZHANG Guang—qin and ZHANG Li—chun

(Institute of Microelectronics. Peking University, Beijing 100871, China)

Abstract: T he processing technologies and temperature characteristics of phosphorus-doped polysilicon emitter RCA devices
and ICs are investigated. By adopting a self-aligned bipolar structure an ultra~thin interfacial oxide is grown deliberately by
using RCA oxidation, which is treated by Rapid Thermal Annealing (RT A) in nitrogen atmosphere then. Double—polysilicon
RCA transistors, with both less temperature dependence on current gain and higher cut-off frequency, are fabricated. Further—
more, the running frequency for the ECL static frequency divider constructed by double-polysilicon RCA transistors is 1. 1—

1.2GHz at room temperature, while it is 730M Hz at the liquid nitrogen temperature.
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