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i % jb $+ ’:Itﬁ k ’E_ﬁ_% - .2 The N-bit D/A converter with an K-2R ladder network 1n Fig. 2 1s to be designed as a 6-b1t§
 DJ/A device. Let Vrgegr = — 5.0V and R = Rp= 5.0kC2. '
. | ' (a) What are the currents /; and I;? (5% ) | :
7"(_, "l‘ N ‘%g’ 5. )f%_ ’E:;_: H —E[’:z- i ﬂﬂ/g’ff A, }5}"[ /EE -_—]:i—f—_ﬂ%k @Eﬂ )\'ﬁj’%" ﬂszjﬁ (b) The input changes by 1 least significant bit (LSB). What is the change in the output
. voltage? (5% ) 5
(c) What is the output voltage if the mput is 0100117 (5%)
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1é&E -3 % ﬂgﬁﬁg . (d) What is the change in output voltage if the 1nput changes from 101010 to 010101"-"

i (5%) i
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. Fig.2 The N-bit D/A converter with an R-2R ladder network circuit
1. For the circuit in Fig. 1, assume the diode turn-on voltage ¥, = 0.7V and forward diode;

resistance 7y = 0 for each diode, 3. For the circuit shown in Fig. 3, the parameters are: Vg = 4V, Rp = 220 kQ, R¢c = 2 kQ,;

(a) Pz.ease calcu:.ate the voltages V4 and Vp. ( 81%) | Voo = 10V, Vas(on) = 0.7V, and 8= 200.
(b) Please calculate the current Ipy, Ipy and Ipz in each diode. (12% ) (2) Calculate the Is, Jc and Veg. (15%)
(b) Calculate the power dissipation ( Pr) in the transistor? (5% )
+5V .
% Ry =5k a Vee=10V
2 R : : 5 f
Ip3 E >
VA I W II)E (_- e — i i i f'-'l?
py| Doy vbp, - ; ; Rp=2kO) l[c
i Ip _ E
| " Ve : . |
fa= o k82 Ry =5 k2 ; E Rp =220k +
‘ : Vgp=4V o MW + Ve
~10V -5V 5 — }
' ‘ - I Ve

Fig.1 Diode circuit for problem 1

-
h-——-b*p-—---n—-——————--—-n-u--l--l---..--.-q-.-—-.——-——--|-+|-I-'l-—-——ﬂnl-Irl---——-—-|i--|--i-—---————-——-———-——————l---I'I-I-—--—-F-----'Hh‘"‘-‘------- --------

o mm mm mr B . R am mm mr wm mm omr fF N AR R Em m g o A B FE B S A P SE RN mm mm mm mm mm e am mm mm o mm e mm e wm mm omm W e MR B M T AR % TR SR MR Mm M mm mm mm e e mm mm o e e e kB A i TR R MR R R MR g Ry oy MR oOm R oo oo TR




-----—-------"—-ﬂ——-HF---hh‘---_--uHhh-------------‘iﬂ—-—_-d--“—.——-ﬁﬂ-ﬂF——-——-h.-“-ﬂ---------ﬂ------H-F-----H-F--------_

4 For the MOS inverter circuit shown in Fig. 4, assume the circuit values are: Vpp =35V and

Rp =10 kQ. The threshold voltage of the transistor 1s Vo = 1V.

(a) Determine the value of conduction parameter K, such that vp = 1V when v; = SV
(5%)

(b) What is the power dissipation (P ) in the transistor? (5% )
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Fig.4 The NMOS inverter circuit for problem 4

S Draw a voltage supply circuit with input AC 110 Vs and output of +5V. Please use ai

full-wave bridge rectifier, capacitor filter, and a three-terminal voltage regulator 1C(7 805):

to provide an output of +5V. (10%)

6. In the voltage regulator circuit in Fig. 5, let V;= 6.3V, R, = 12€Q and reverse Zener voltagei

V,=4.8V. The Zener diode current is to be limited to the range SmA = I; = 100mA.

(2) Determine the range of possible load currents (/) and load resistances (R )

(10% )

(b) Determine the power rating required for the Zener diode (Pz) I and the load resistor§

(Pr) . (10%)
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