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EEEB273 — Test 2

Answer for Question 1 (Cont.)

Q1(a) [6 marks]
M1 & M2: Diff Amp [2]
M3 - M6: Active load [4]

Q1(b) [8 marks]
Vem(max) = V' - Vises — Vsgs — Vpsiat) + Vst [1]
Vpsisat) = Vest -V

Thus,
vem(max) = V' - Vses — Vses +Vin [2]
Vses = Vsas = [1]
0.23m
1
= |- -V, = —A+1=0.5362+1=1.5362 [3]
K 80u
» ——(10)
2
Vem(max) = 10-1.5362-1.5362+1 = 7.9276V [1]
Q1(c) [6 marks]
Indicate ac grounds [2]
Indicate ac currents in diff-amp [2]
Labels of inputs vd/2 and —vd/2 [2]
=
fi I_—i %{
w»f '—_i My
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EEEB273 — Test 2

Q1(d) [8 marks]

k\w
s =2\ Kplpy =2 (?J(fllm

g, = 2\/(%)(10)(0.115;%) =0.4289mA/V [2]
1 1

Fa == = — 869.56kC [4]
A1, (0.01(0.23m/2)

R, =g, = (0.4289m)(869.56k)(869.56k) = 324.3MQ  [2]

Q1(e) [8 marks]

A, =8, I Ry) [1]

k, W
82 = 2K, 1p, 2\/[ 5 j(fllm

g = 2\/(%)(5)(0.115;%) _0.3391md/V 2]
1 1
A1, (0.015)(0.115m)

A, =(0.3391m)(579.71k || 324.3M) =196.17  [3]

=579.71kQ 2]

Q1(f) [4 marks]

Output resistance of diff-amp is ro2//Ro, therefore it can be changed by changing the configuration
or circuit used for the active load. The larger output resistance from the active load circuit (Ro)
results in larger diff-amp output resistance and vice versa. [4 marks for any logical discussions that

creates Ro with diff-amp output resistance]
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EEEB273 — Test 2

Answer for Question 2

Q2(a) [10 marks]
Ri:rzr6+r7r7(1+lgp) [2]
BV 90x26mV

Ve = = =85176kQQ  [2]
I, 0.25mA/91
ce = b Ipe= by Iy, = Py leg o T _ 0.25m4 =0.002747mA
1+ 8, 1+ 8, 1+8, 8, 1+, 1+90
v,
- BV _ 90x26mV’ _9.36402 2]
I, 0.25mA

R =851.76k + (9.36k)(1+90) =1.70352MQ  [2]

Q2(b) [20 marks]

R, =R [ij 2
©oNess)
7l ® (Rul|R.7) 2]
YA
Ry = nll(1+gmll( 11||R )) [2]
Py =Vl 1, =120V 10.25mA = 480kC2 [1]
g1 = Loy 1V =0.25mA126mV =9.615mAlV [1]

=BV, 1., =(120x26mV)/0.25mA =12.48kQ2  [1]
71| Ry =12.48k]200 = 196.84Q2
R, = (480k)(1+9.615m(196.84)) = 1388.45kQ [1]

R,=r, =V, 11, =60V1025md=240kQ [2]
R — 1388.45k]240k = 204.62kQ [1]

cll

v =LV 11.g=020x26mV)/(ImAI121) = 377.5k2 [1]
I _ ﬂn I _ ﬂn I _ ﬂn ﬁ _ IC8 _ MA
c9 — E9 — B8 — - -
1+, 1+, 1+8 B, 1+p4 121
ro+Ryu|R, 377.5k+204.62k

=0.008264m4 [1]

Z = tle? —== =5.108kQ 2
1+2,) (1+120) 4]
_ BV, = M_mzm [1]

R =R, = 67.08Q [2]

1+120

[r +ZJ H 312k+5108k
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Answer for Question 3

(a) Using the formula, (6 marks)
I. = ISexp[}i—E}; [2]
Vor = Ve In ﬁ) = (0.026)In (=) =0.7004 V 2]
So, Vas = 2Vge = 2(0.7004) = 1.401 V [2]
(b) The power dissipated in each transistor, Py (3 marks)
P, =ic.vyp = (1m)(5) =5 mW [2,1]
(c) Whenvp=-35YV, (12 marks)
icp = | iLl = | volR; | = | -3.5V/1kQ | =35 mA [2]
i 3.5m
Vep = Vyln [T‘;E) = (0.026)In (27) =0.7330 V 2]
Vo =V — V., = 1.40077 — 0.7329¢ = 0.6678 V [2]
icn = (2 X 1071 exp (222) =0.2857 mA 2]
Then, icp = ica - ir = 0.2857m + 3.5m = 3.7857 mA [2]

Using the new sets of values, - [iSHSISGCORGNIGTatIONANOIOPHONaINIFMAKINGMIStIEration

v, = vy — gy + Vap/2 = -3.5—-0.7330 + 0.7004 = -3.533V  [2]

(d) For power dissipation in: (9 marks)
Ou : Pou = icuvers = (0.2857m)[5 — (-3.5)] = 2.43 mW [2.1]
0, : P, = icyvicy = (3.7857m)[-3.5 — (-5)] = 5.68 mW [2.1]
Ry Pre = ii’R; = (3.5m)%(1k) = 12.25 mW [2,1]
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