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The power of the ECL circuit slightly increases at lower temperatures, which can be 

explained as the increase in transistor Vs~. that is necessary to maintain a fixed current 

through the device. Calculation according to Ref.[7] and experiments in Ref.[2] confirm it, 

too. How to decrease the power and the delay will be critical points for the improvement of 

low temperature ECL circuits. 

V .  C o n c l u s i o n s  

The DC characteristics of silicon bipolar transistors and ECL circuits operating at low 

temperatures are analyzed theoretically and experimentally. Two new model parameters 

DI (T) and D2(T) are introduced into SPICE II BJT model to obtain its extended accuracy 

in the low temperature range. Expressions describing the voltage transfer and noise immu- 

uity characteristics are derived, which are the base for further analysis and design of low 

temperature EC1 circuits. 

References 

[1] J. D. Cre~ler, D. D. Tang, K. A. 3 e - ~ - , ,  et ul., ISSCC Tech Dig., 1989, 228-229. 

[2] J. D. Cre~ier, D. D. Tang, K. A. JenkiM, et aL, /EEE Tra~  on ED, ED-~$(1989)8, 1489-1502. 

[3] G.Y. Wang, M. Y. Lu, Usage & application of a general circuit simulation program SPICE-II. Southeast 

University pre~, NffiQji.g: 1988. (in Chin~e) 

[4] J. Zheng, Y. Wang, S. Wang, et al., Journal or Low Temperature Physics, 14(1992)1, 42-48, (in 

C h m ~ ) .  

[5] H. Satake, T. Hamuaki , /EEE Trmm on ED, ED-SY(1990)7, 1688--1697. 

[6] J. C. S. Woo, J. D. PInmme~, J. M. C. Stork, /EEE Trims on ED, ED-~t(1987)l,  130-138. 

[7] T. Q. Zlnmg, K. H. Zlm,,g, Z. Z. Zhu, Semiconductor integrated circult~, Shanghai science and tech- 

nology prem, Shanghai: 1986, 116--117, (in Chinele). 

C o r r e c t i o n  o f  errors  in 13(1996)1 

(1) The graphs in Fig.2(p.34) and the graplm in Fig.3 (p.36) should be changed over. 

(2) In the lut z~v of p.34, "...equais to q2", "to" ~ould be canceled. 

(3) In the 8th row of p.35, ~..in Subsection III.1, in Eq.(6), for computing..." should be changed to 

~...in Subeection IliA, Eq.(6) for computing...". 

(4) In ~ e n ~  (p.39), ~d.[3] and P,d.[4] ,ho~d be changed over. 


