
E. (a) confirm negative feedback. Consider the circuit:

recent Iload
If Iload & then sense & then Va & then

Past then Fload . is counteracts the change
-Negative feedback.

Could also consider the loop gain. Break the circuit

at a convenientpointand use a small signal
model for Mr.

Usense
Eac

Usense - Itest sense

Vi =AoItest sense--gar, Fload=-gmV,↑-- RoadIload
I Loonee-Bensees =+ Imo Rseuse

Positive:Neg, feedback.



itissee
Notice Usense - Load Rsense

Since the sense duplicate

↑
is a good replica of
the input,

duplicate Vief * Usense

. Vref= (10x10-3). (20)
=0.2 U.

This value is small, so for precision would need

toaccount for the input offset ofthe op-amp.

(2) Draw the small signal model.

Eac

rot--gar,
RoadIload

Vi = - AoUnet
ILoad=- gmV, = + 9mAoVref
% GoL = Gm Ao.

(d) As per the answer to part(a), the loop gain
is m Ao Rsense.

(e) The small signal transfer function is:
G =ad-AmtoRense



(f) Im
= ox* Fe

ThedatashestoM says gr=3.15 at1=in

MnCox=1.602 A.U-2.

AtIx =

0.01 A, gm=0.01 = 179mS.

(9).

lsnitzonere
There =5.75decades between for and I MHz.
i fo aetode? 1.8 Hz.

(h) Open loop bandwidth =1.8 Hz.

closed loop bandwidth =1.8(1+gmAoRsense)
=18(1 +0.179x1015/20 x 20)
= 3.6 MHz.

(i) See next page. There mustbe a zero in

the system response that isn'taccounted for, but
the bandwidth = 2 MHz. Therefore the basic
estimate above is reasonable.

Also the sim uses an LMV324 not LMU324A.
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22.5MHZ.


