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Singe transistor amplifier

Input Port Output Port
Common Source G—S D-S
Common Gate oS-G D-G
Common Drain G-D S—D
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Fig 4.5.1 2-port representation of CS, CG, CD single transistor amp
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Compar ison of single transistor amp (R load)

CS amp CG amp CD amp
. N 9,
AV _gm '(ro ” RL) +(gm +gmb)'(ro ”RL) gm+gmb+W
ro L
gredony
Ri > gm"'gmb'i_i ro OO
r0
1
RO o fo + Rs + (gm + gmb) Iy Rs Om *+ 9mo
1 1 1
R . Cep - Im (o [IRL) +Cgs (R[Ri)- (Cgs +Csp) Cop +Cos
@308 * | +Cep +Cop Rs 9mb
+Cgs
Om + Omp
Linear input v <] 9+ G
voltage range Vi 1 <0.2(Vgs —Viy) |V; 1<0.2(Vgs —Vay) | o
(distortion 0.2(Vgs —Viy)
< 10%0)
Suitable Voltage Input Current Input | Voltage Input
amp type | Current Output | Current Output | Voltage Output
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EECE569 Analog IC CS amp with DC current source load Ch 4

G v,

O

T gm VgS rO

—

VW

‘Av ‘ oC gm x ro = Intrinsic Voltage Gain

Ny



[y
&%) EECE569 Analog IC Ch 4

log |A, |
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strong inversion region
subthreshold S S
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Fig 4.2.2 Small-signal voltage gain versus DC drain current at OP (log-log plot)
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*i S amp with MOS diode load Ch 4
479 e2cEs69 Analog IC CS amp
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Ch 4
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CG amp with DC current source load

Ch 4

v, Inc

(b)
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CG amp with DC current source load

Ch 4
Voo
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CG amp with R load Ch 4
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ol with R load
{;@‘E EECES69 Analog IC CG amp Ch 4
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Vi [<0.2-(Vgs — Vi)

CG amp with R load

Ch 4

= 0.2-(Voe =V —V1)

For distortion < 10%
Larger than CS amp
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Ch 4
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Derivation of R,

Ch 4
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R load CG amp with Rs Ch 4
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R load CG amp with Rs
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Ch 4
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Load line
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CD amp with DC current source load Ch 4
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Load line
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l'o H RL
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VDD
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Fig 4.5.1 Two-port representation of CS, CG, CD single TR amp
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Per formance comparison of single TR amp (R load)

Ch 4

CS amp CG amp CD amp
. . O,
AV _gm '(ro ” RL) +(gm +gmb)'(ro ”RL) gm+gmb+W
ro L
)
Ri * gm"'gmb'i_i ro OO
r0
1
RO o fo + Rs + (gm + gmb) Iy Rs Om *+ 9mo
1 1 1
R . Cep - Im (o [IRL) +Cgs (R[Ri)- (Cgs +Csg) Cep +Cos
@308 * | +Cep +Cop Rs 9mb
+Cgs
Om + 9mp
Linear input v <] 9+ G
voltage range Vi 1 <0.2(Vgs —Viy) |V; 1<0.2(Vgs —Vay) | o
(distortion 0.2(Vgs —Viy)
< 10%0)
Suitable Voltage Input Current Input | Voltage Input
amp type | Current Output | Current Output | Voltage Output
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