ECT—09—050

65nm CMOS T4y JE R E O it

SHOORSF, ORHE O EH—, KRE B, Al F BEERT)

HAK Wz, RO,
S RS, R BR (R RT)

[

s iR, A R,

i (LR Y 2T 7 s a)

Design of Divider with 65nm CMOS Process
Daisuke Mita*, Ken-ichi Shibata, Ryuichi Ujiie, Noboru Ishihara (Gunma University)

Toshihiko Shimizu, Hisayasu Sato, Kazuaki Hori (Renesas Technology Corporation)

Nobukazu Takai, Hao San, Yasushi Yuminaka, Haruo Kobayashi (Gunma University)

Abstract

This paper presents divider and LO-buffer circuits with 65nm CMOS process for WLAN 802.11a and Cellular
W-CDMA applications. We have selected standard CMOS logic architecture for the divider circuit and inverter

architecture for the LO-buffer circuit. Our SPICE simulation showed that the total current consumption is 9.0m
for 100fF load and the input frequency of 12GHz as WLAN 802.11a application. Also the phase noise is
-166.9dBc/Hz@190MHz-offset with the input frequency of 4GHz and the total current consumption is 3.1mA
with 100fF load as Cellular W-CDMA application. We have found that standard CMOS logic-type circuit

topology is suitable for high performance analog circuit with nano CMOS process.
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Table 1. Target specification

Target Specification

WLAN Cellular
802.11a W-CDMA

Operating Frequency [GHz] 12 4
Phase Noise [dBc/Hz]
-165.0
(@190MHz-offset)
Supply Voltage [V] 1.2
Load Capacitance [fF] 100

Output Amplitude [Vpp]
Large Amplitude

(Doubled in differential)

Interfering Wave
LO-Signal

Desired Signal

Phase Noise

190MHz
1 Interfering Wave Frequency

Conversion
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Phase Noise

Degradation of C/N

3 (AR
Fig. 3 Phase noise.
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Fig. 9 Phase noise characteristics of divider.
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Table 2. Characteristics with current consumption 4mA

Standard CMOS | Ratio Latch

Logic Architecture|Architecture

Phase Noise [dBc/Hz]

-173.2 -165.7
(@190MHz-offset)
Slew Rate [V/ns] 44.9 8.9
Number of Elements 32 20

Current Consumption [mA]

X 10

100fF
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Fig. 10 Current consumption versus load capacitance
with CMOS inverter.
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11 Operating clock frequency characteristics

of total circuit.
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