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THERE ARE THREE PRODLEMS - WORE CLEARLY OR LONKSE MOINTS

1. The lollowing sketch shows a Widlar current souree cormecled Lo afoad. Assume Ihat the load is
a resistor g0 Assume the colleckor-emiller saburation wollage inbe O, Use Vo = Ly = 108

Ine: Ltransislors are maiched and have the same area,

{a) Estimate the load cumment, 0. (10 pointy)

(b} Find ihe value of Ko Bal will drive the transistor inko saturation. (13 poinis)
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2, The circuil bolow represents Hu: internal circuitry of o simple op-amp. You can neglect the base
currents and use the concept of virlual ground in your analysis when appropriste. Assume all
BT to be matched, of equal area and have fy, — 00, Lse Ve — Ves = uit-,

fa) Determime cach Wansistors’ collectnr e cwrent amd eollector-lo-emitter dac. rnltagres,
present when sy — v — b Meglert Uhe base eurrents. Wrike your results in the tabi he-
low. (25 paints)

[y Twhimawe the overall applifice gain A, — 2 {25 paials)
{c) Findd the inpul and oubpiat resistances, Bt and B, seen bolwoan the iput fecrminals and ak
the Lt Ut Werminal, respectively. (10 points)

{d) Find the rommon-mode rejection ratin, CMRR, assurning the differential ampitier s transislors
ate perfectly matched and all components ideal. Arsume by — 100V, (L0 pains) '

fob Find a tew value for £, ¢ that would make co-e to be gero whenoes — ey — D243 pointst
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3. {BONUS) For the circudt fuoproblem 2, find the minimum and maxinum renyme-tnode vellage
that can be applied Lo the input without driving any Lransistor inlo cutoff or saituration, {10 jminis)
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