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For a MOSFET differential amplifier with cascode active load shown in Figure 1 the transistor
parameters are g, = 1.2 mA/V for all transistors; K, = 0.4 mA/V* and 4, = 0.020 V' for N-
MOSFET transistors; and 4, = 0.015 V' for P-MOSFET transistors.

Find bias current (Zp) and calculate one-sided differential mode gain (4,) with output taken at v,.
Show clearly all formula used and calculations done as marks are given according to this.

Answer:

gm

Ipg

Fo2

Vo4

Ro

Aa

=[1.2m]*/ 2 x 0.4m] = 1.8 mA

M,

.
.
—

My

2\/ [KnZXIDQ]
2V [ Kinx (p/2)]
lgm /21°x[2/ K2 |
[gml’ /12 K2 ]

=1Iy/2=09 mA

=1/(0.020 x 0.9m) = 55.556 kQ

1/ (4 Ipg)

o6 = 1 / (/1‘,, IDQ)

1/(0.015 x 0.9m) = 74.074 kQ

8m o4 To6

(1.2m)(74.074Kk)(74.074K)
6.584 MQ

=8m (ro2 || Ro)

= (1.2m)(55.556K || 6.584]M)

66.109 V/V
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Prepared by: Dr Jamaludin Bin Omar

[10 marks]

;N—MOSFET
vps (Sat) = vgs = Viy
i, =K,[ves — VTN]2

x bW
2 L
;P —MOSFET

v, (sat) =ve. + ¥V,
Ip = Kp[VSG + VTP]2
N
Kk =W
P2 L
;Smallsignal
g, =2 K?]DQ
1

r =E——

° 7 A,
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For a MOSFET differential amplifier with cascode active load shown in Figure 1 the transistor
parameters are g, = 1.3 mA/V for all transistors; K, = 0.4 mA/V* and 4, = 0.015 V™' for N-
MOSFET transistors; and 4, = 0.020 V' for P-MOSFET transistors.

Find bias current (Zp) and calculate one-sided differential mode gain (4,) with output taken at v,.
Show clearly all formula used and calculations done as marks are given according to this.

Answer:
1% "
PR | —
N a—
gm =2\/[K,,2XIDQ]
=2V[KpxUp/2)]
Ip =lgm/21*x[2/ Kp2 ] [1]

= [gul’ /[ 2 Ku2 |
=[1.3m]*/ [2 x 0.4m] =2.113 mA

IDQ = IQ/2 =1.056 mA

ro2 =1/ (/1,, IDQ)

=1/(0.015x 1.056m) = 63.116 kQ2

Fo4 = Tro6

=1/ Gy In)

=1/(0.020 x 1.056m) = 47.337 kQ

= (1.3m)(47.337k)(47.337k)

RO =8mToaTo6
=2.913 MQ
Aq = gm (ro2 || Ro)

= (1.3m)(63.116K || 2.913M)

=80.311 V/V
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[10 marks]

;N—MOSFET
vps (Sat) = vgs = Viy
i, =K,[ves — VTN]2

x bW
2 L
;P —MOSFET

v, (sat) =ve. + ¥V,
Ip = Kp[VSG + VTP]2
k, w

K =2
P2 L

;Smallsignal
g, =2 K?]DQ
1

r =E——
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uestion:

For a MOSFET differential amplifier with cascode active load shown in Figure 1 the transistor
parameters are g, = 1.4 mA/V for all transistors; K, = 0.4 mA/V* and 4, = 0.020 V' for N-
MOSFET transistors; and 4, = 0.015 V' for P-MOSFET transistors.

Find bias current (Zp) and calculate one-sided differential mode gain (4,) with output taken at .
Show clearly all formula used and calculations done as marks are given according to this.

Answer:

Em

Ing

Fo2

Fo4

Ro

Aa

a
s | —— [
,wj—l I—a—{ My
= T J:"“—-..._ lf:;r.-
_l—Cl Vo
=2V [ K x Ing] jl—t
=2V [K,xIp/2)]
=lgm/21*°x[2/ Kp2 ] [1]
= lgnl*/[2 K2 ]
= [1.4m]*/ [2 x 0.4m] = 2.450 mA [1]
=1y/2=1.225 mA [1]
=1/ (An Ipg) (1]
=1/(0.020 x 1.225m) = 40.816 kQ [1]
=res =1/ Ing) (1]
=1/(0.015 x 1.225m) = 54.422 kQ [1]
=8mToaTo6
= (1.4m)(54.422K)(54.422K)
=4.146 MQ [1]
=gm (ro2|| Ro) [1]
= (1.4m)(40.816Kk || 4.146M)
=56.586 V/V (1]

[10 marks]

;N—MOSFET
vps (Sat) = vgs = Viy
i, =K,[ves — VTN]2

x bW
2 L
;P —MOSFET

v, (sat) =ve. + ¥V,
Ip = Kp[VSG + VTP]2
k, w

K =2
P2 L

;Smallsignal
g, =2 K?]DQ
1

r =E——
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For a MOSFET differential amplifier with cascode active load shown in Figure 1 the transistor
parameters are g, = 1.5 mA/V for all transistors; K, = 0.4 mA/V* and 4, = 0.015 V' for N-
MOSFET transistors; and 4, = 0.020 V' for P-MOSFET transistors.

Find bias current (Zp) and calculate one-sided differential mode gain (4,) with output taken at .
Show clearly all formula used and calculations done as marks are given according to this.

Answer:

Em

Ipo

Fo2

Fo4

Ro

Aq

a
vy | F—— | m
,wj—l I—a—{ My
e e lf:;r.-
_l—Cl t‘,,.
=2V [ Ku2 x Ing] jl—t
=2V[KpxUp/2)]
=lgm/21*x[2/ Kp2 ] [1]
= lgnl*/[2 K2 ]
= [1.5m]*/ [2 x 0.4m] = 2.813 mA [1]
=1y/2 =1.406 mA [1]
=1/ (A Ino) (1]
=1/(0.015 x 1.406m) = 47.407 kQ [1]
=res =1/ Ing) (1]
=1/(0.020 x 1.406m) = 35.556 kQ [1]
=8mToaTo6
= (1.5m)(35.556k)(35.556k)
=1.896 MQ (1]
= gm (ro2 || Ro) [1]
= (1.5m)(47.407k || 1.896M)
=69.377 VIV (1]

[10 marks]

;N—MOSFET
vps (Sat) = vgs = Viy
i, =K,[ves — VTN]2

x bW
2 L
;P —MOSFET

v, (sat) =ve. + ¥V,
Ip = Kp[VSG + VTP]2
k, w

K =2
P2 L

;Smallsignal
g, =2 K?]DQ
1

r =E——
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