EEEB273 - Quiz 2 .

SEMESTER 1, ACADEMIC YEAR 2017/2018 Lecturer: Dr. Jamaludin Bin Omar

Name:
Student ID Number:

Section:

Dr JBO
Model Answer

Date: 20 June 2017 Time: 15 minutes

uestion:

For a MOSFET current source circuit in Figure 1 the transistor parameters are Vov=0.5V, 4 =0,
and k’, = 80 nA/V>. Design the circuit such that Vpgs(sat) = 0.3 V, Iggr = 50 pA, and the load
current is Ip = 100 pA. Show clearly all calculations as marks are given according to this.

[10 marks]
Answer:
‘N —-MOSFET
Vi=2v
0 | Vs (Sat) =veg =V
: lio ip :Kn[VGS_VTN]2
IRgF l % R, :
S B k, W
"2 L
+ & ‘P -MOSFET
Vos1 M1 —— M2 Vpsz v, (sat) = vy, + 7,
< Vo > .
g Ip :Kp[VSG+VTP]2
L PN
P2 L
Figure 1
Vpsa(sat) = Vas — Vin 1] ;Small signal
Ves = Vpsa(sat) + Viy
=03+05=08V 1] g =2\ K1 p,
1
Iner = (V' -Ves-0)/ Ry [1] r, = a1
R, =V -Vgs-0)/ Ingr DQ
=(2-0.8)/(50p) =24 kQ [1]
Ieer = (K01 2) (W/L); [Vas — Vil 1]
(WILY= Irer 1 {(k’n12) Ves— Vs (1]
= (50p) / {(80p/2) [0.8 — 0.5]%}
=13.889 (1]
Io  =(K%/2)(W/L): [Ves— Vil 1]
(WILY= 1o/ {(k’s12) [Vos— Vinl’} 1]
= (100p) / {(80p/2) [0.8 — 0.5]*}
=27.778 (1]
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For a MOSFET current source circuit in Figure 1 the transistor parameters are Vv =0.5V, 4 =0,
and k’, = 100 pA/V>. Design the circuit such that Vps;(sat) = 0.3 V, Izzr = 50 pA, and the load
current is Ip = 80 pA. Show clearly all calculations as marks are given according to this.

Answer:

o

[10 marks]

;N —MOSFET
Vps (Sat) =vgs =V
ip =K,[vs _VTN]Z

kW
+ + " 2 L
Vpsi M) I_‘+’_| M) Vps, ‘P —-MOSFET
) Vs - v, (sat) =ve. + 7,
j_ Ip :Kp[VSG+VTP]2
) W
Figure 1 P 2
Vpsa(sat) = Ves — Vin [1]
Vs = Vpsa(sat) + V . :
= o.g +0.5= 0.8TNV [1] ;Smallsignal
8. =2\ K, DO
Ieerp = (V' -Ves-0)/ Ry [1] 1
Ry =V - Ves-0)/ Irer r,s—
=(2-0.8)/(50p) =24 kQ [1] Al DO
Iner = (k’2 1 2) (W/L)1 [Vas — Vial* [1]
(WIL) = Irer | {(k’012) Ves— Vs (1]
= (50p) / {(100p/2) [0.8 — 0.5]*}
=11.111 (1]
Io =% /2) (WL [Ves— Vi’ 1]
(W/L)=Io/ {(k’n 1 2) [Vas — Vinl*} 1]
= (80p) / {(100p/2) [0.8 — 0.5]*}
=17.778 (1]
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For a MOSFET current source circuit in Figure 1 the transistor parameters are Vov=0.5V, 4 =0,
and k’, = 80 pnA/V?. Design the circuit such that Vps(sat) = 0.3 V, Irgr = 100 pA, and the load
current is Ip = 50 pA. Show clearly all calculations as marks are given according to this.

Answer:

o

[10 marks]

;N —MOSFET
Vps (Sat) =vgs =V
ip =K,[vs _VTN]Z

kW
+ + " 2 L
Vpsi Mi | |——| M2 v, ;P—MOSFET
) Vs - v, (sat) =ve. + 7,
j_ Ip :Kp[VSG+VTP]2
] K
Figure 1 P 2
Vosa(sat) = Vs — Vin (1]
Ves = Vpsa(sat) + Vyy . :
~03+05=08V (1] ;Smallsignal
8. =2\ K, DO
Inerk =(V'-Vas-0)/ Ry (1] 1
R, =V - Vgs-0)/ Irer po~ =
=(2-0.8)/ (100p) =12 kQ [1] ° Al 0
Ieer = (K01 2) (WL [Vos — Vial® 1]
(WL = Irer | {(k’n/2) Ves—Vinl®} (1]
= (100p) / {(80p/2) [0.8 — 0.5]%}
=27.778 [1]
Io  =(K/2) (WL [Vas— Vi’ 1]
(W/L)=Io/ {(k’n12) Vas — Vinl'} 1]
= (50p) / {(80p/2) [0.8 — 0.5]%
=13.889 [1]
Prepared by: Dr Jamaludin Bin Omar Page 3
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For a MOSFET current source circuit in Figure 1 the transistor parameters are Vov=0.5V, 4 =0,
and k’, = 50 nA/V>. Design the circuit such that Vps(sat) = 0.3 V, Ixzr = 80 pA, and the load
current is Ip = 100 pA. Show clearly all calculations as marks are given according to this.

[10 marks]
Answer:
+_
e ‘N — MOSFET
|
: l I Vs (Sat) =vi.g =V,
!Rﬁl:i§Rl Ip :Kn[VGS _VTN]
kW
+ - " 2 L
Vpsi M) I_‘+’_| M) Vps, ‘P —-MOSFET
) Vs - v, (sat) =ve. + 7,
j_ Ip :Kp[VSG+VTP]2
) W
Figure 1 P 2
Vpsa(sat) = Vs — Vrn [1]
Ves = Vosa(sat) + Viy ;Smallsignal
=03+05=0.8V [1]
m = 2
Iner = (V' -Vas-0)/ Ry [1] 1
R1 =(V—Vgs-0)/IREF FOE—
= (2-0.8)/(80p) = 15 kQ 1] Al
Ieer = (K0 1 2) (W/L); [Vas — Vil 1]
(WILY= Irer | {(k’n12) Ves—Vii]} (1]
= (80p) / {(50p/2) [0.8 — 0.5]*}
=35.556 (1]
Io = /2)(WL: [Vas— Vil 1]
(WIL)=1Io/ {(k’s 1 2) [Ves— Vinl'} 1]
= (100p) / {(50n/2) [0.8 — 0.5]%}
= 44.444 [1]
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