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Research Objectives

* To mmprove previously published limiting amplifiers by eliminating the
extra supply voltage or chip area needed by inductively peaked gain stages.

* To verify an amplifier modeling procedure developed by the authors.

Cherry-Hooper Stage Design

Fig. 1 shows a Cherry-Hooper amplifier
with source follower feedback. It 1s an
implementation of a design used previously
only with bipolar transistors. "

Modeling techniques for this circuit unique
to CMOS were developed. Fig. 2 shows the
most important elements in the amplifier.

Figure 1 - Modified Cherry-
Hooper stage.

The transfer function of the amplifier 1s given 1n equation (1).
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From the equation, the system 1s seen to be second order with a transfer

function of the form

'T/ﬂurl _ 1
),
Vin £2+55ﬂ+mj

2 S P S S
- | ¢ Theory
vV - | — MOS Simulation: No Layout Parasit
g 5 . . . Lo . . . . . Lo
mb "8S I5F
Vine = 10
2 V. )
Cin__gml%1 3
2 5
i 3
- <

=

Figure 2 - Small signal
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Fig. 3 compares the simulated Figure 3 - Compaqrisgn of theoretical and
response and the response from simulated Cherry-Hooper stage
equation (1). response.

Application: Optical Receivers
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Figure 4 - Optical system block diagram. Amplifier

Limiting Amplifier Circuit

Modified Cherry-Hooper Stage with

Source-Follower Feedback and Source

Follower Output Buffers

Input Buffer and Match L
2000 16003 Output Buffer and Match
L8V I L
185Q % gzocn 2009§ § 185Q | L8V
5003 Ssoa o0 11003 L ==
I L
C — e mEETe

Vin1 o Voutl el 1.67 mA L [ Voutz —°Vour2
. " ’ e Vou o el e

2.87 mA SE 1.30 mA SE SE 1.30 mA ﬁ? 1.90 mA 1.30 mA SE SE 1.30 mA Vinz©
EE 3.93 mA

A A A \

outl

out?2

R
T 1 nF off chip

Vir11 °

Vir12 ¢
5AA1A(Q
S pbf S pF +
5 kQ

5 kQ

DC Offset Error Compensation

Figure 6 - Six stage limiting amplifier block diagram.

A LiMmITING AMPLIFIER USING MoDIFIED CHERRY-HOOPER STAGES IN 0.18 um CMOS
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Figure 5 - Chip photograph of
limiting amplifier.

Limiting Amplifier Measurements
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Figure 7 - Measured limiting amplifier response.

The limiting amplifier has a measured single ended
gain of 37 dB and a bandwidth of 2.1 GHz.
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Figure 8 - Limiting amplifier large signal response.

Fig. 8 shows the amplifier responses to -50 dBm and +5 dBm input signals.
In both cases the amplifier achieves a full 80 mVpp output voltage.

Circuit Differential Gain | Bandwidth | Noise Figure at 1| GHZ Power Consumption | Supply Voltage
Sackinger and 32 dB 3 GHz 16 dB 53 mW 34Vand 2.5V
Fischer

This Work 43 dB 2.1 GHz 14.2 dB 79.2 mW 1.8V

Table 1 - Comparison with previous work

This limiting amplifier 1s compared with a previous work 1n Table 1.
The previous work 1s based on an active inductor amplifier. The limiting
amplifier presented here has significantly more gain, a lower noise figure,
and avoids the extra supply voltage needed by active inductors.

Conclusions

In this poster, modified Cherry-Hooper stages using NMOSFETs were
introduced. It was shown that these stages may be modeled as a second
order system.

A high performance limting amplifier that uses these stages was presented.
It has a low noise figure of 14.2 dB, and uses only one supply voltage.
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