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FB-58Series-Shunt
Take OUTPUT from source of Series Triple
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FB-59Series-Shunt (Cont.)
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FB-60Series-Shunt (Cont.)
Basic amplifier with loading :
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FB-61Series-Shunt (Cont.)
Another method is the “Break the loop” strategy for 
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multi-stage circuits.
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FB-62Series-Shunt (Cont.)
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-----------------=

T ' gm2 RD⋅( )
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-----------------------------------------------------------------------
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------------------------------ gm2 RD⋅ ⋅ ⋅ ⋅=

    

Through Feedback Network

ro RD»
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FB-63
Series-Series / Triple
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FB-64Series-Series / Triple (Cont.)

Sensing iOUT in source, though iOUT is in drain.
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FB-65Series-Series / Triple (Cont.)
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FB-66Series-Series / Triple (Cont.)
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Basic amplifier with loading :

Local Feedback

RS1 RS2 RS= =

and RD ro 1 gm 1 χ+( ) RS⋅ ⋅+[ ]⋅«→

If  RD1 RD2 RD3 RD= = =→

then,
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FB-67Series-Series / Triple (Cont.)

aG'
iOUT

νin

------- Current Division at Output( ) Trans 1( ) Trans 2( ) Trans 3( )⋅ ⋅ ⋅= =

Current Division at Output rOUT''
rOUT'' RD3+------------------------=

Trans 1 gm RD1⋅
1 1 χ+( ) gm RS RF RS2+( )||⋅ ⋅+[ ]--------------------------------------------------------------------------------=

Trans 2 gm RD2⋅=

Trans 3 gm

1 1 χ+( ) gm RS RF RS2+||⋅ ⋅+----------------------------------------------------------------------=

aG'
gm

3 RD
2 rOUT''

rOUT'' RD+---------------------- 
 ⋅ ⋅

1 1 χ+( ) gm RS RF RS+( )||( )⋅ ⋅+[ ]2-------------------------------------------------------------------------------------=



EECS140 ANALOG CIRCUIT DESIGN LECTURES ON FEEDBACK

ROBERT W. BRODERSEN                                                                                         LECTURE 31                                                                                                             FALL,1997

FB-68Series-Series / Triple (Cont.)

rOUT' RD3 ro3 1 1 χ+( ) gm RS RF RS+( )||( )⋅ ⋅+[ ]⋅+=                 

rOUT''

ROUT' rOUT' 1 aG' fR⋅+( )⋅=
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For CGD1 = 0,
RTOT ro RD RL|| ||=

CTOT CD1 CG2 CGD2 1 A+( )+ +=

p1

1
CTOTRTOT

-------------------=

For CGD1 a short,

RTOT ro RD RL
1
gm

-----|| || ||=

CTOT  remains the same as above

For RIN = 0,

CTOT CD1 CG2 CGD2 1 A+( ) CGD1+ + +=


