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并联-并联反馈：环路增益 
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并联-并联反馈：输入电阻 
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接电阻的并联-并联反馈 

Ref.: Cherry, Proc. IEE, Feb.63, 375-389; Holdenried, JSSC Nov.04, 1959-1967 
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接电压放大器的电流检测器 

Ref.: Baureis, JSSC June 1993, 701-706 
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并联-并联反馈 
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并联-并联反馈：合理偏置 
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用于光通信的CMOS前置放大器 

Ref.: Phang, Johns, CAS-II July 1999 
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接电压放大器的电流检测器 

Ref.: Cherry, Proc. IEE, Feb.63, 375-389 
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接并联-并联反馈的单管电路 

R F m

m DS

F DS
in

DS
out

(if 1/ )

0 ?

0 ?

A R g

LG g r

R rR
LG

rR
LG

=

=

+
= ≈

= ≈



iIN

RF

vOUT

VDD

演示者
演示文稿备注
1417Single MOST with shunt-shunt FB



复旦大学  射频集成电路设计研究小组                              唐长文 

版权©2014，版权保留，侵犯必究 

-1119- 

接并联-并联反馈的单双极性晶体管 
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共源共栅的并联-并联反馈 
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MOS管并联-并联反馈 
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单双极性晶体管并联-并联反馈 
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接电压源的并联-并联反馈 
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并联-并联反馈：增益和输出电阻 
4 6

0 0

R 2

out out in

in in in

V R
1

2

1

outOL
ou

1
0

t

2

 10 ...10

f  

1

i

LG A A

A R

v v i
v

R

i v

A A
R

R
R

R

R
LG

A

R

= ≈

=

=

= −

= −

=

>R2

iin
A0

R1

vin

vout

演示者
演示文稿备注
1424Shunt-shunt feedback : Gain and ROUT



复旦大学  射频集成电路设计研究小组                              唐长文 

版权©2014，版权保留，侵犯必究 

-1126- 

接电压源的并联-并联反馈 

M1

M2

RF

vOUT

VDD

RG

iIN

RS

vIN

F
S

0

 if RR
A

>

R F

F
V

S

m1 DS1

in S G

F F
G

m1 DS1

m2
out

0

1/ 0

A R
RA
R

LG g r
R R R

R RR
LG g r

gR
LG

=

= −

=

= +

= = ≈

= ≈

演示者
演示文稿备注
1425Shunt-shunt FB pair with with voltage source



复旦大学  射频集成电路设计研究小组                              唐长文 

版权©2014，版权保留，侵犯必究 

-1127- 

并联-并联反馈的输入负载效应 
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接电压源的并联-并联反馈 
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非理想单晶体管并联-并联反馈 
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ECG检测电路的并联-并联反馈 
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接负载RL的并联-串联反馈 
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理想电流缓冲器 
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1434Ideal current buffer
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理想电流镜 
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1435Ideal current mirror
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增益抬升 

Ref.: Hosticka, JSSC Dec.79, pp. 1111-1114; Sackinger, JSSC Febr.90, pp. 289-298; 
         Bult JSSC Dec.90, pp. 1379-1384 
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1436Gain boosting
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线性发光二极管驱动器 
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1438Linear laser diode driver
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光接收器：电流或电压放大器 
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1440Optical receiver : Current or voltage amplifier
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接电压放大器的电流检测器 1 
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1441Current detector with voltage amplifier
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接电压放大器的电流检测器 2 
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1442Current detector with voltage amplifier
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接电压放大器的电流检测器 3 
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电压/电流放大器的带宽：BW 
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1443BW in voltage/current amplifier



复旦大学  射频集成电路设计研究小组                              唐长文 

版权©2014，版权保留，侵犯必究 

-1145- 

接共源共栅输入的电流检测器 

Ref.: Vanisri, etal, JSSC June 95, pp. 677-685 
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1444Current detector with input cascode
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Ref.: Vanisri, etal, JSSC June 95, pp. 677-685 
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1445Current detector with regulated cascode
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CMOS光敏二极管放大器 

Ref.: Ingels, JSSC Dec 1994, 1552-1559 
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1452CMOS photodiode amplifier
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CMOS宽带放大器核心单元 
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1453CMOS wideband amplifier cell
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CMOS宽带放大器:增益和带宽 
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1454CMOS wideband amplifier : gain and bandwidthlambda=[0.05:0.01:0.95];W1=2;W2=4;hold onplot(lambda,lambda./(1-lambda).*(1+(W2./(2*lambda*W1)).^0.5),'r','LineWidth',6);hold onplot(lambda,((1-lambda).*(lambda*W1).^0.5)./(W1*(2-lambda)+lambda*W2)*49.5,'b','LineWidth',6);
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集成电阻 

Ref.: Glaser; IC Engineering Add.Wesley, p.132 
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1455Integrated resistor



复旦大学  射频集成电路设计研究小组                              唐长文 

版权©2014，版权保留，侵犯必究 

-1151- 

1 Gb/s 1 KΩ 跨导级 

Ref.: Ingels, JSSC July 1999, 971-977 
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1457     	1 Gb/s 1 kΩ transimpedance stage
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1461Low-voltage transimpedance amplifier



复旦大学  射频集成电路设计研究小组                              唐长文 

版权©2014，版权保留，侵犯必究 

-1153- 

75 Mb/s CMOS光接收器 

Ref.: Phang, Johns, ISSCC 2001, 218-219 
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1462		75 Mb/s optical receiver in CMOS
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