Name: Dr JBO
Student ID Number: Model Answer
EEEB273 - Quiz3  [Question Set 1] Section: 0IA/01B

SEMESTER 1, ACADEMIC YEAR 2011/2012 Lecturer: Dr. Jamaludin Bin Omar
Date: 20 June 2011

Question:
For a MOSFET current source shown in Figure 1, the bias voltagesare V" =+25Vand V" =0 V.

Transistors are available with parameters: k,=120 HA /V3, Vin=04V,and 4 = 0.
Design the circuit such that Iggr = 120 uA, Ip = 60 pA, and Vpg(sat) = 0.4 V.

[10 marks]
Answer:
V+
Vpsa(sat) = Vgsa — Vin (1] it
IRgk l
VGSZ = Vnsz(Sat) + VTN =04+04=08V [1] L |
| .
, M p2=1p

(W/LY2 =10/ {(K s 12)(Ves2 = Vin)’) [1] ST |

= (60p)/{(120p/2)(0.8-0.4)} Visss

=6.25 [1] ~
Vesi = Ves2 =08V (1] _

M M
| 2 [

(W/L)1 = Irgr [ {(k » 12)(Vgs1 = Vin)'} (1] Vesi Veso

= (120;,1)/{(120p/2)(0.8—0.4)2} = ~ =

=125 [1] l
Ves3 =V =Vesi-V =25-08-0=17V [1] Ve
(W/L)s = Iner 1 {(K'u 12)(Vess — Vin)h [1] Figure 1

= (120p)/{(120p/2)(1.7-0.4)%}

=1.183 (1]
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Name: Dr JBO
Student ID Number: Model Answer
EEEB273 - Quiz3  [Question Set 1] Section: 05A /058

SEMESTER 1, ACADEMIC YEAR 2011/2012 Lecturer: Dr. Jamaludin Bin Omar
Date: 20 June 2011

Question:
For a MOSFET current source shown in Figure 1, the bias voltagesare V" =+25Vand V" =0 V.

Transistors are available with parameters: k,=120 HA /V3, Vin=04V,and 4 = 0.
Design the circuit such that Iggr = 100 pA, Ip = 50 pA, and Vpg(sat) = 0.4 V.

[10 marks]
Answer:
V+
Vpsa(sat) = Vgsa — Vin (1] it
IRgk l
VGSZ = Vnsz(Sat) + VTN =04+04=08V [1] L |
| .
, M m=1o

(WL)2 = 1o/ {(K s 12)(Ves2 = Vin)’) [1] ST |

= (50p)/{(120p/2)(0.8-0.4)*} Vi

=5.208 [1] -
Vesi = Ves2 =08V (1] _

M M
| 2 [

(W/L)1 = Irgr [ {(k » 12)(Vgs1 = Vin)'} (1] Vesi Veso

= (100p)/{(120p/2)(0.8—0.4)2} - ~ =

=10.417 [1] l
Ves3 =V =Vesi-V =25-08-0=17V [1] Ve
(W/L)s = Iner 1 {(K'u 12)(Vess — Vin)h [1] Figure 1

= (100p)/{(120p/2)(1.7—().4)2}

=0.986 (1]
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Name: Dr JBO
Student ID Number: Model Answer
EEEB273 - Quiz3  [Question Set 2] Section: 05A705B

SEMESTER 1, ACADEMIC YEAR 2011/2012 Lecturer: Dr. Jamaludin Bin Omar
Date: 20 June 2011

Question:
For a MOSFET current source shown in Figure 1, the bias voltages are V" =+2.5Vand V" =0 V.

Transistors are available with parameters: k’,, =100 pA /V2, Vein=04V,and A =0.
Design the circuit such that Iggr = 110 pA, Ip = 60 pA, and Vpg(sat) = 0.4 V.

[10 marks]
Answer:
V+
Vpsa(sat) = Vgsz — Vin 1]
IRer l
VGSZ = Vnsz(Sat) + VTN =04+04=08V [1] [
| iy
, M m=1o

(W/L)2 =To/ {(k s 12)(Vesz = Vin)’) [1] S LE |

= (60p)/{(100p/2)(0.8-0.4)} Vi

=17.5 1] -
Vesi = Ves2 =08V (1] o

M M
’ i 1 I—‘+ '—|+ l:z

(W/L)1 = Irgr [ {(k » 12)(Vgs1 = Vin)'} (1] i Ves1 Ve

= (110p)/{(100;,1/2)(0.8—0.4)2} - ~ -

= 13.75 [1] l
Vess=V ' =Vgu -V =25-08-0=17V [1] v
(W/L)3 = Ingre | {(K'n 12)(Vaiss — Vin)) [1] Figure 1

= (110p)/{(100p/2)(1.7—().4)2}

=1.302 (1]
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Name: Dr JBO
Student ID Number: Model Answer
EEEB273 - Quiz3  [Question Set 3] Section: 05A705B

SEMESTER 1, ACADEMIC YEAR 2011/2012 Lecturer: Dr. Jamaludin Bin Omar
Date: 20 June 2011

Question:
For a MOSFET current source shown in Figure 1, the bias voltages are V" =+2.5Vand V" =0 V.

Transistors are available with parameters: k’,, =110 pA /V2, Vein=04V,and A =0.
Design the circuit such that Iggr = 100 uA, Ip = 60 pA, and Vpg(sat) = 0.4 V.

[10 marks]
Answer:
V+
Vpsa(sat) = Vo — Viy [1]
IRgF l
Vesz = Vpsa(sat) + Voy = 0.4 + 0.4 = 0.8 V [1] |
, 11

(WIL)y =101 {(k » 12)(Vgsz — Vin)} [1] % |—+ v

= (60p)/{(110p/2)(0.8-0.4)*} s

=6.818 [1] -
Vesi = Vgs2 =08V [1] ]

, M, I—‘+ '—|+ M,

(W/L)1 = I | {(  12)(Vesi = Viv)') [1] A,

= (100p)/{(1101/2)(0.8-0.4)*} e Yeas

=11.364 [1] I
Vo3 =V =Veg -V =25-08-0=17V [1] V-
(W/L)3 = Irgr | {(k » 12)(Vs3 = Vin)’} [1] Figure 1

= (100p)/{(110p/2)(1.7-0.4)*}

=1.076 [1]
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Name: Dr JBO
Student ID Number: Model Answer
EEEB273 - Quiz3  [Question Set 4] Section: 05A/05B

SEMESTER 1, ACADEMIC YEAR 2011/2012 Lecturer: Dr. Jamaludin Bin Omar
Date: 20 June 2011

Question:
For a MOSFET current source shown in Figure 1, the bias voltages are V" =+2.5Vand V" =0 V.

Transistors are available with parameters: k’,, =100 pA /V2, Vein=04V,and A =0.
Design the circuit such that Iggr = 120 uA, Ip = 50 pA, and Vpg(sat) = 0.4 V.

[10 marks]
Answer:
V+
Vbsa(sat) = Vgs2 — Vin [1]
IRgk l
Ves2 = Vpsa(sat) + Vi =04+ 04 =08V [1] I
| Vi
, M m=1lo

(W/L)2 = Io I {(k's 12)(Vgsz = Vin)} [1] S |

= (50p)/{(100}1/2)(0.8—0.4)2} Vs

=6.25 [1] —
Vesi =Ves2=0.8V [1] o

M M
| 2 A iR

(W/L)1 = Iger / {(k » 12)(Vsi — Vn)“} [1] Vesi Ves2

= (120;,[)/{(100;,[/2)(0.8—0.4)2} - N -

=15.0 [1] l
Vess =V =Veu-V =25-08-0=17V [1] L

, Figure 1

(W/L)3 = I / {(K' 12)(Vess = Vin)} [1] 8

= (120;,[)/{(100;,[/2)(1.7—0.4)2}

=1.42 [1]
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