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Problems for the final report: 1. DA conversion circu

(1) Let us consider the following resistance ladder DA conversion circuit. The
right end is a bit different from the one we treated in the lecture. Calculate the
output voltage V, for the input {d;} (k = 1,---,n).

Vout

(2) We have resistors with values {R,/2*} (k = 0,---,n), and Rg, an OP amp., a
standard voltage source of the voltage Vs, n + 1 n-channel MOS switches, n + 1
p-channel MOS switches. With these components, design a DA conversion

circuit which has the output

Rf - k - -
Vout = _VSEO Z di2"  for the binary input {d}.

k=0



Problems for the final report: 1. DA conversion circu

(3) We have capacitors with values {2*C,} (k = 0, ---,n), a standard voltage
source of the voltage Vg, n + 1 n-channel MOS switches, n + 1 p-channel MOS
switches. With these components, design a DA convertor circuit which has the

OUtpUt v n
_ S k
Vour = on+l _ 1 deQ
k=0

for the binary input {d,}.
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Problems for the final report: 2. Distributed constant

Consider the above circuit with L, C infinite repetition to the right and the
Inductor L/2 at the left end. Obtain the transmission range and the attenuation
range in the frequency domain. And what is the total impedance from the left
end for the frequency .



B L AR— MEYEE 3. OPT v ZlaliEk

W@ié&@%%%ﬁ%é.

EREEOPT V7 » o« o AfH
i*i&%ﬁvwwﬁﬁﬁvﬁi%mmﬁéa/m%—bxsziD~%%
33 BH) 25V - o o UH
:h%%@of,ﬁﬁ?ﬁﬂ@ﬁﬁmm%mﬁﬁétwmﬁ%%ﬁmL&éw
AEHEI TDOKD X 91z, B, BEWFOIIICHEEEZ LTS

1 < >

I=Egy
FEL{IL

it

&y

= L,

(@) 1, FXx NV E, A VX7 ZOFDZEFE TIEELITEBMLU T I,

(b) OPT v 7DBR MG T 7D 7y F U FBRIFEMINTNDE LD E
s .

(c) MIEHPLDOHIPHIZ100Q~10kQ T, FEAAHLZ &8 TS50kQELNTH 5.
(d)OPT v 7DA 7ty MNEBIE, " TABRITEHTEELETB, HoTH7
v MR RIE 2 AN D AR,



Problems for the final report: 3. OP amp. circuit

We have the following components:

4 high precision operational amplifiers,

1 high precision Zener tunnel diode with the constant voltage 2.5V (this diode
provide precise 2.5V for the reverse bias).

With these components, design a circuit to measure the electric resistance of a
sample at low temperatures. The shape of the sample is shown below:

\oltage \oltage

t < >

Current Current
—_— —

(a) You can add any passive elements (resistors, capacitors, inductors).

(b) The power supply for the OP amps. Is ready.

(c) The sample resistance range is from 100Q to 10kQ2, lower than 50kQ
Including the contact resistance.

(d) The offset voltages, the bias currents of the OP amps. can be ignored. No
need for the offset cancellation circuit.



BT P emL R —E 4, T AT ZI e T AR —

a; = 2exp(—mgoT) cos(2m foT)

+ ‘i M as = —exp(—2mwgoT)
aq b

—2 cos(2m fo7)
T 1 — a; — ay
a, :] 2+ by

Q) L7y 2 BATTZ75006, By V-1, Yn-2& AIxy, Xp_1, Xn_y & DR
Nz RH.

(2) fR%ka,, ays by co A EDX S RBARZMIZT EE, TOT 4 NEZ—FED
X O R B 2R T, T2EL, go < fo<fi/2 (U TV VT SRMEE) ZT=
L35, (209, =10f;=f, ELTTZZ 72V THK. )

=
S
[t

|

Q)
o
|



Problems for the final report: 4. Digital filter

o191
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(1) From the above diagram, write down the relation between the output
Ynr Yn-1,Yn-2 and the inpUt Xn» Xn—1,Xn-2-

(2) When the coefficients a4, a,, by, ¢y satisfy the above relations, obtain the
frequency characteristics of this filter. Draw a rough sketch of the graph
for 20g, = 10/, = fs.




10 T e T =y 6

FMEZGHED 7Y 7V T RFETTHE- T2 & 2 A, A VE—Z U ZAR
600QUTZ > T2, ZSHED A A LV E—X L RI1FZ500 DT, f VY E—X
VAR FRRBLERD D, PLEIEEZ85MHz, %N kR 2
10MHz, L LTQ@DXoRME T~y F2isd e, HEERC,Cy, LITE
IRDBH. BRI TEZ L.

(BEVR)DODESITA U ETE LR 2DT57EIL, EDOIIGHEET
85MHz, 10MHzIBIZRFHE S, ZD%, ELHADA LV E—X L AB—F
THXIITERERDB.



Problems for the final report: 5. Impedance matchinc

G C; | L

= C1—— L 50Q % L L, 50Q
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(a) ©:

A preamplifier with FETs for an FM receiver has the output impedance of 600Q.
The FM receiver has the input impedance of 50Q and we need to make
Impedance matching. The central frequency is 85MHz, the effective with of
amplification is 10MHz. Obtain Cy, C,, L Iin the matching circuit with 3 digits
significant figures.

(hint) Express L with a parallel of L, and L, as shown in (b). The left resonance
circuit should be tuned to 85MHz, width10MHz. Then the left and the right
circuit should be impedance matched.
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Problems for the final report: 6. Resistor network

(1) Obtain the sufficient condition on R;; for the circuits (a) and (b) to be equivalent.

(A-Y transform)

(a)

(2) Calculate the resistance between A
and B, which are connected with the
honeycomb of resistances r as shown
In the right figure.

(hint) Consider the symmetry of the
circuit and apply A-Y transform.

(b)




