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TIER ARE TIIREL "ROBLEMS - WORK CLEAREY OR TOOSE FOINTS

1. The vireuil below represents the inkernal cireuitry of a simple op-amp. You can teglect the base
eurrenls and use the coneept of virtual gronnd in your analysis when appropriate. Assurme all
KI5 lo be matched, of equal arca and bave b — 100 Ve b = Vap, =0k

a} Veterming each transistors’ collector do. current and collechor-to-emillor de. woltages,
] v b
present when oy = = — L Neglor (he base currente Write your resulls in the table sheown
in the'nex! page, (25 paints)

{b) listimale the overall amplifier gain A, — 22 (25 poorts}

fc) Tind e input and outpud resistances, fo, and fa.. soon bolween the input beoninals and at
{he cutput Rerminal, respectively. (10 puinls)

(dd Tind Lhe comiten made refection ratio, CWMRW, assuming Hie differential amplifior’s trarsistoes
are perfectly malched and all components ideal. Use ¥ — 10017, (10 prosints)

feb Vi a tesw value for 7. that would tnake ror b be cero wlhen vo = v — 0 (3 points)
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2. The follewing sketch shows a Widlar currenl souree cotinected tooa load, Assume that thie load
is & resistor Bpoqpe and thal the transislors am matched and have the same area. Assume Lwe
callector-emitter saturation voltage to be U Use Voo — Vg — 3170 '

{ap Tstimmate the Joad curzent, 4. (10 poinls)

{b} Timdl the value of By that will drive Lhe transistor Inko sataration. (15 pointst

1

ek ) i F’i‘__l

T

R
L)

Wi

B f_{l?_-,\f . "?{:,Uhll""
@) g e oav - (Ve fses ¢ T

Teek
Lo ii t"(‘_ﬁ- .
d L i
Ip* 1;5@0;1. l L’ Lo )
5.&## 'Il..-. ( \E{JE)

)
151',.“""41
Scnssiwd G-{:Q—{m 33’1\;9 C/j

Ve ) = ©
W) Vogm Tour fooas - Veggoy Too #1500 % - & p

=0
0 - Jou Lﬁwkh v5o0y =0
\ov

IOV gos s e = S0O
. = —— A
Q\\.DHD Toud VIR

Qwﬂﬂ - q.grl*fk_ﬂ-




3. {BONUST For the circuil in problem 1, find Be minimum and maximom comemon-reede voftage
(Lt can be applied to the npal without driving any ansisior inlo culedf or saturation. Assurme
Vi, = 0. (10 painls)
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