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Table 1 Values of the model parameters

Parameter Value Parameter Value
Cyo/F 3.09x10° 18 Rw/Q 1.05
Chrea/F 5.99X10° 1 Ruewa/Q 17.78

Pa 1.607 Py 1.546

P 1.021 P 1.442
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Vie/V —0.1439 Vi/V —0.2625
Vie/V 1.048 Vie/V 1.541
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Vae/V 1. 609 Var/V 2.915

K. 2.4 K. -3.2
R;/Q 0. 1267 Ryen/Q 737.3
L./H 0 R/ Q 523.7
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Csu2 /F 2.76X10°13 Lw/H 0
C¢/F 2.75X10° 14
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RF-CMOS Modeling: An Improved Accumulation-Mode MOS Varactor Model

Liu Jun’, Sun Lingling, and Wen Jincai

(Microelectronic CAD Center, Hangzhou Dianzi University , Hangzhou 310037, China)

Abstract: An improved model for accumulation-mode MOS varactor RF devices that can describe the characteristics of the
device with simple equations valid in all operating regions is presented. Equations of the improved model are continuous and
differentiable to any order. Derivative results fit measurements accurately to three orders at least. Drawbacks,such as deriv-
ability but with wrong results and noncontinuous voltage dependent resistance,are solved. The model is finally used to model
a 30-gate-finger (channel mask length, L = 1pm,finger width, W = 4. 76,m) accumulation-mode MOS varactor, which is fab-
ricated with a 0. 25,m RF-CMOS process supplied by Chartered Semiconductor Manufacture Ltd. (CSM) RF-CMOS technol-
ogy.Comparison between the simulated and measured C-V, R-V, Q-factor characteristics, and S-parameters up to 39GHz
demonstrates the excellent accuracy of the model.

Key words: accumulation-mode MOS varactor; RF model; equation; continuous; derivative
EEACC. 1220; 1350
Article ID: 0253-4177(2007)09-1448-06

+ Corresponding author. Email : 1ljun77@163. com
Received 5 March 2007, revised manuscript received 23 April 2007 (©2007 Chinese Institute of Electronics



