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ELEC 312: ELECTRONICS — 11 ASSIGNMENT-Seti#1

Department of Electrical and Computer Engineering
Winter -2013

1. Find an expression for the differential gain of the following circuit, where ideal
current sources are used as loads to maximize the gain. Vi1, Vinz may be assumed
to be balanced differential signals.

° Vin2

Hints:
With ideal ¢ nd the half

see at the end

= Vin2) = - Omflo

mloVin1, Voutz = -OmloVinz, and hence (Vout1 - Voutz) / (Vi

2. The following figure illustrates an implementation of a differential amplifier with
active load using complementary BJT devices. Calculate the differential voltage
gain Vout/( Vinl - Vin2)

© Vin2

Hints:
We will assume (since it is not stated otherwise) that the input signals are balanced-
differential. Sp node P is at virtual ground.
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Noting that each pnp device introduces a resistances a resistance of rop at the output
nodes and drawing the half circuit as the bellow figure, we have (considering each half-
circuit and combining differentially at the end)

Vout

Vin1
Q=

(Vout1 - Vout2) / (Vin1 - Vinz) = - Om (ron// rop). Where roy denotes the output impedance of
the npn transistors.

3. Determine the gain of the emitter degenerated differential pairs shown in the
following figure. Assume Vp = .

Vee
Rc= =R
b e Vout e
Vln1 01 02 Vin2
Re Foy, Re
EE

Hints:
In the 1% figure, node P is a virtual ground, yielding the half circuit depicted in the
following figure,

we have (like a CE amplifier with emitter load)

A, =-Rc/ (Rc + 1/gnm).

In the 2" figure, the line of symmetry passes through the “midpoint” of Re. In other
words, if Re is regarded as two Rg/2 units in series, then the node between the units acts
as a virtual ground as the following figure,
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Vin1

We have, A, = - Rc / (Re/2+ 1/gm).

4. Assuming A = 0, compute the voltage gain of the following circuit. Iss; IS used to
bias the transistors Msand M,. Consider all I-sources are identical.

Voo
- é)*
Jp__o V, y

out

) R
Vim o5, M3§E ggm FHVM
Q
Iss2

P

Hints:
Assume balanced differential operation. Identifying both nodes P and Q as virtual
grounds, we construct the half circuit shown in the following figure,

Voutt
Vin1 D__{ My M,

And we have, Ay = - Om1 / 9m3

Assignment list for topic#1 ELEC 312/Winter’10 R.Raut, Ph.D.


rabinr
Text Box
5


95!l squa law A5 for 2

Toup = 10OMA = fnGy :‘f:._ (Ve - Vinn ) = 3 ) x (Vog-0'5) pmp
This gives Yy -5 = {E;__e - 0489
200
C g ts nepwed bl > Uy for ML b Grndiacd
We ke Voo = 0G+ 289 = O Vv

| - T_
'U55:0/ Vﬁ: O?K‘?V hos

l'; __47801
| Vap ~ 1 N 2 I————— IR
Wsing M1 M b - lLbopA R = =

i) Qc, Q = F Lo o Tl ks \
;") P waw OPMA,)—.‘W .M'z. 4 o lal hoe rn SA'*‘HM#\UM_

=V =axX
2o Voo 2, Vpg-Vpm > 0259 bﬁ}' Vg 5

Lowest valine. 9 U, =2 #V.

Ny =, V, >, 0257 .
ii’) Y - _\_”.5_. = 2__.....-0 nnA = 200 k-
o i |60 |

ou}

;V) Co-ns,‘dm'nj EAﬂL7 {.ﬁ:&l. Boak o= G-{- "M/Ds’) Wil K m:ial

+ o025 >12:5°

—

[VAL 20
R T T e
) Tout A Tout
/‘:‘_'35/:"“*'
—===1

A 'V.ps G 5
= = -
[M ATounl = =, = o o __-—-—--N

o' poooo AS Amp =1S uA



rabinr
Text Box
Page 4 of 5


&é'. P>C(.Mt ‘l -f—-‘nik E e Can wate Page 5 of 5

i)
Ic,f Ty, - %-i% - I,-h_-‘z—rg i tg,-Te=T1R
%w% L, = GTB A eeld CM &”&9
e, (43) e
e
Nw et = B - e (o
B+
S i
o2 f?-r%
0.961
[{’@l(gm'n*;@)' Tanb ;__&——:OAQ-"[


rabinr
Text Box
Page 5 of 5

rabinr
Line

rabinr
Line

rabinr
Line

rabinr
Line

rabinr
Line

rabinr
Line

rabinr
Line

rabinr
Line

rabinr
Line

rabinr
Line

rabinr
Typewritten Text
0.961


	Assn set 1 Q1 to Q4
	Assn set 1 Q5 to Q6



