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A High Frequency Op—amp for High Speed Signal Processing
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ABSTRACT

There is an increasing interest in high-speed signal processing in modern telecommunication and SC
circuit, HDTV, ISDN. There are many methods of high-speed signal processing. This paper describes a
design approach for the realization of high-frequency Op-amp in CMOS technology. A limiting factor in
Op-amp based analog integrated circuits is the limited useful frequency range. this thesis will develop a
CMOS op-amp architecture with improved gainband width product with this technique an op-amp will
achieve up to 170MHz (CL=2pF) unity-gain frequency with a 1.2-micron design rule. This CMOS op-amp
is particularly suitable for achieving wide and stable closed-loop band widths, such as required in
high-frequency SC filters, high-speed analog circuits.
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Table 1. The op-amp MOS size

MOS L(gm) | W(gm)
M1 NMOS 2 350
M2 NMOS 2 350
M3 PMOS 2 53
M4 PMOS 2 53
M5 NMOS 2 14
M6 PMOS 2 60
M7 PMOS 2 60
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MOS Lgm) | W(ugm)

M8 NMOS 2 5

M9 NMOS 2 5
M10 | NMOS 2 5
M1l NMOS 2 5
M12 PMOS 2 5
M13 | PMOS 2 65
Ml14 | NMOS 2 14
M15 | NMOS 2 14
M16 | PMOS 2 14
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Table 2.The characteristic of the designed op-amp

Open Loop Gain 60dB

Phase Margin 66° (1pF)
76° (2pF)
84° (5pF)

Unity Gain Frequency (C;) 300MHz(1pF)
170MHz(2pF)
70MHz(5pF)

CMRR 71dB

PSRR Vi 74dB

PSRR Vss 77dB

Noise Spectral Density 38nV/Hz
at 300MHz

Slew Rate 270V/ ¢m
with 1pF(C;)

Power Dissipaion 26mWwW

Offset Voltage ~-5mW

Power Supply Vin(+5V)
Vis(-5V)
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