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1. (20%) For the following phase-clock generator with two input of clockl and clock?2,
draw the waveforms of PH1, PH2, PHIC and PH2C if the delay through NOT,

NOR and NAND gates can be ignored.

Clockl

Clock

Clockl

Clock?2
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2. (20%) Consider the combinatorial circuits for adder and multiplier.
(a) A half-full adder (HA) can perform addition of two bits but a full adder (FA)
can perform addition of three bits. Draw a full adder using half-full adders and
some logic gates, where the block circuit of a half-full adder i1s shown below.

A HA Carry
B Sum

(b) If a 3x3 Wallace-tree multiplier using a 5-bit carry-save adder and 6-bit
parallel adder (i.e., ripple carry adder) 1s constructed as follows, where a
multiplication of (111) x (110) 1s shown below.

Y X = 111
y = 110
000 € PPO
i 111 € PPI
L 111  €&pPP2
‘| _ 10101 0 € Final Product

According to the above construction, construct a 4x4 Wallace-tree multiplier
using one 7-bit and one 8-bit carry-save adders and one 9-bit parallel adder for

a multiplication of (1011) x (1110).

3. (20%) For the pipeline in computer arithmetic, consider thpfﬁhwmg smpp% 1

code: -
ForI=1TO 200DO {A[i] = (B[f]*CﬁQQQQﬁ)) (Ol ] 10)

Assume that each operation, multiplication and addition, requires 15 ns to complete.

A non-pipelined uniprocessor takes 30 ns to calculate AJi], and 6000 ns to execute

the code. A pipelined unit could break this computation into two s%g&lfn which the

first stage performs the multiplication and the second stag@afqgnsS]a\aédition,

where the latches store the output of each stage in the pipeline an?\ea:a@fch needs 3 |
ns to load data.

(a) Draw the above two-stage plpelmc S (1 he latches).
¢t e S (10010)

(b) Calculate the time required to exec he a ove code (including the latching

time).

6-bit
Parallel Cin
Adder

Final Pradncet
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4. (20%) Consider some instructions for the 8085 microprocessor in the following table.
(a) What is the function provided by the following program fragment?

(b) After executing the following program fragment if using n = 5, find
A=?7 B=7 Z(zero-flag)=?7 xx=7

Instruction | Operation
NOP | No operation _j
LDA addr A = Mfaddr]
| STA addr MJaddr] = A -
- | MOVrl, r2 rl =12 -
| ADDr A=A+r
SUBr A=A-r
INRr r=r+1
 DCRr jr=r-1
| ORAT A=AVr
XRAT___TA=A®:
JUMP addr GOTO addr ~
JNZ addr IF (Z=0) THEN GOTO addr (where Z is zero-flag)
LDAnN
ADDA
MOV B, A
L1: XRAA
ADD B
DCR B
JNZ L1
STA xx

5. (20%) (a) Assume a microprocessor has 20-bit address bus and 16-bit data bus. The
memory utilization involves 64K bytes for I/O device, 64K bytes for EPROM device,
and others for SRAM. How many SRAM devices of size 64Kx8 are required in such
a mMICroprocessor?

(b) For four storage devices in a computer: cache memory, register, main memory, and
hard disk, compare the speed of these four storage devices.
(c) For operations in stack, write 4 operations of PUSH and/or POP for executing the

exchange of registers A and B contents.
(d) Consider a multiplication using ROM table, what is the size of the ROM for

realizing the multiplication of two 4-bit operands ?




