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Consider the MC14573 op-amp in Figure 1. Assume transistor parameters of Vyn= 0.5V, K, =

125 nA/V* and 4,= 0.01 V"' for N-MOSFET; and Vzp=-0.5 V, K,= 100 nA/V>, and 4,=0.02 V'

for P-MOSFET. Given that Vsgs=1.5 V:

(a) Find the quiescent bias currents for all transistors in the Figure 1. [4 marks]

(b) Determine the overall small signal differential-mode voltage gain for the MC14573 op-amp in
the Figure 1. Gain for the output stage consists of transistor M7 and Ms is given by equation:
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Q(a)

I = K 5(Vsos + V7 ) = (100p) x (1.5-0.5)° =100 4A [2]

Ly =1p=1,,=1p3=1,;=100pA [1]
10121022103211)4:IQ/ZZSOUA [1]

Q(b)
4, :ng(roz [ ro4) [1]
8,2 = /2K 1, =+/2(100)(100p) =141.42 pA/V [0.5]
o2 = ;L;Dz B o.ozisou =1Ma [0l
1 1

= 2MQ [0.5]

Tt T T 0.01x500
A, = (141.42u)(IM || 2M) = 94.286 [0.5]

A4,= _gm7(r07 | roS)
2,7 = 2,/K 71, = 2,/(1250)(100y) = 223.6 JA/V [0.5]
P S
" AI,, 0.01x100y
1 1

r08 = =

A1, 0.02x100y
4, =—(223.6p)(IM || 0.5M ) = -74.53 [0.5]

~1MQ [0.5]

~0.5MQ [0.5]

A = A A, =94.286x (~74.53) = —7027.45 [1]
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Consider the MC14573 op-amp in Figure 1. Assume transistor parameters of Vyn= 0.5V, K, =

125 nA/V* and 4, = 0.01 V™' for N-MOSFET; and Vzp=-0.5 V, K,= 125 pA/V>, and 4,=0.02 V"'

for P-MOSFET. Given that Vsgs=1.5 V:

(a) Find the quiescent bias currents for all transistors in the Figure 1. [4 marks]

(b) Determine the overall small signal differential-mode voltage gain for the MC14573 op-amp in
the Figure 1. Gain for the output stage consists of transistor M7 and Ms is given by equation:

AvZ = _gm7(ro7 ” roB)' [6 markS]
V+
T N —MOSFET
j Vps(sat) =v.g =V,
= D i =K,[ves — VTN]Z
o e | C -
| "2l 2 L
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< > ;P —MOSFET
v O_l M, M, I_O v2 vgp(Sat) = v, +Vp
y i, =K [ve +Vp]?
_”_‘ g, D p[ SG TP]I
1 R K = M = k_p . K
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Q(a)

Ips =K s(Vsos + Vi)' = (1250) x (1.5-0.5)° =125pA [2]

Iy=1ps=1p =1pg=1,=125pA [1]
Ipy=1Ip,=Ipy=1,=1,12=625uA [1]

Q(b)
4, :ng(r02 | ro4) [1]
8.2 = /2K 1, =2(1250)(125) =176.77 uA/V [0.5]
L1 1
A1, 0.02x62.5u
1 1
7'04 = =
Al,, 0.01x62.5y
A, =(176.77u)(0.8M || 1.6M) = 94.277 [0.5]

= 0.8MQ [0.5]

~1.6 MQ [0.5]

AVZ = _gm7(ro7 ” roS)
g7 = 2+/K 71, = 24/(1251)(125p) = 250 pA/V [0.5]
1 1
]/'07 = =
A1, 0.01x125y
1 1
]/'08 = =
A1, 0.02x125
A4, =—(250)(0.8M || 0.4M) = —66.67 [0.5]

= 0.8MQ [0.5]

= 0.4 MQ [0.5]

A = A,A,=94277x (~66.67) = —6285.13 [1]
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Consider the MC14573 op-amp in Figure 1. Assume transistor parameters of Vyn= 0.5V, K, =

100 nA/V* and 4,= 0.01 V' for N-MOSFET; and Vzp=-0.5 V, K,= 100 nA/V>, and 4,=0.02 V'

for P-MOSFET. Given that Vsgs=1.5 V:

(a) Find the quiescent bias currents for all transistors in the Figure 1. [4 marks]

(b) Determine the overall small signal differential-mode voltage gain for the MC14573 op-amp in
the Figure 1. Gain for the output stage consists of transistor M7 and Ms is given by equation:

AvZ = _gm7(ro7 ” roB)' [6 markS]
V+
T N —MOSFET
j Vps(sat) =v.g =V,
= D i =K,[ves — VTN]Z
o e | C -
| "2l 2 L
0
< > ;P —MOSFET
v O_l M, M, I_O v2 vgp(Sat) = v, +Vp
y i, =K [ve +Vp]?
_”_‘ g, D p[ SG TP]I
1 R K = M = k_p . K
set l set p 2L 2 L
w, || ",
" ;Small signal
l En = 2\/ Kyl pg
V7 ]/;) E %
Figure 1 IDQ
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Q(a)

I = K 5(Vsos + V7 ) = (100p) x (1.5-0.5)° =100 4A [2]
=1,5=1,, =100uA=0.1mA [1]

D8 —

Ly=1p,=1y=1,,=1,/2=50A=05mA [1]

D

Q(b)
4, :ng(roz [ ro4) [1]
8,2 =+/2K 1, =/2(100)(100p) =141.42 pA/V [0.5]
o2 = ;L;Dz B o.ozisou =1Ma [0l
1 1

= 2MQ [0.5]

Tt T T 0.01x500
A, = (141.42u)(IM || 2M) = 94.286 [0.5]

AVZ = _gm7(ro7 ” roS)
2,7 = 2K 71, = 2,/(100u)(100y) = 200 uA/V [0.5]
P 1
" A1, 0.01x100u
1 1

r08 = =

A1, 0.02x100y
A,, =—(200p)(IM || 0.5M) = —66.67 [0.5]

~1MQ [0.5]

~0.5MQ [0.5]

A = A,4,=94286x(~66.67) = —6285.73 [1]
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Consider the MC14573 op-amp in Figure 1. Assume transistor parameters of Vyn= 0.5V, K, =

100 nA/V* and 4, = 0.01 V™' for N-MOSFET; and Vzp=-0.5 V, K,= 125 pA/V>, and 4,=0.02 V"'

for P-MOSFET. Given that Vsgs=1.5 V:

(a) Find the quiescent bias currents for all transistors in the Figure 1. [4 marks]

(b) Determine the overall small signal differential-mode voltage gain for the MC14573 op-amp in
the Figure 1. Gain for the output stage consists of transistor M7 and Ms is given by equation:

AvZ = _gm7(ro7 ” roB)' [6 markS]
V+
T N —MOSFET
j Vps(sat) =v.g =V,
= D i =K,[ves — VTN]Z
o e | C -
| "2l 2 L
0
< > ;P —MOSFET
v O_l M, M, I_O v2 vgp(Sat) = v, +Vp
y i, =K [ve +Vp]?
_”_‘ g, D p[ SG TP]I
1 R K = M = k_p . K
set l set p 2L 2 L
w, || ",
" ;Small signal
l En = 2\/ Kyl pg
V7 ]/;) E %
Figure 1 IDQ
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Q(a)

Ips =K s(Vsos + Vi)' = (1250) x (1.5-0.5)° =125pA [2]

Iy=1ps=1p =1pg=1,=125pA [1]
Ipy=1Ip,=Ipy=1,=1,12=625uA [1]

Q(b)
4, :ng(r02 | ro4) [1]
8.2 = /2K 1, =2(125))(125) =176.77 uA/V [0.5]
L1 1
A1, 0.02x62.5u
1 1
7'04 = =
Al,, 0.01x62.5y
A, =(176.77u)(0.8M || 1.6M ) = 94.277 [0.5]

= 0.8MQ [0.5]

~1.6 MQ [0.5]

A4,= _gm7(r07 | roS)
2,7 = 2,/K ;1 ,,, = 2,/(100y)(1251) = 223.6 JA/V [0.5]
1 1
7'07 = =
A,I,, 0.01x1254
1 1
r08 = =
A1, 0.02x125)
A4,, =—(223.6p)(0.8M || 0.4M) = -59.63 [0.5]

- 0.8 MQ [0.5]

= 0.4MQ [0.5]

A = A,4,=94277x(~59.63) = -5618.61 [1]
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