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QUESTION ONE

a) With the aid of a block diagram explain the functions of each of the basic parts of a
microcomputer [10 marks]

b) Explain the THREE instruction word sizes giving ONE example in each case.
[6 marks]

c) Explain the functions of each of the following registers:
(i) Program counter
(ii) Accumulator
(iii) Index register. [6 marks]
d) (i) Write instructions for the Intel 8085 microprocessor to perform the following tasks
(I) Load byte 5AH in register C.

(II) Exchange H and L with D and E
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(III) 2080H in register pair H, L.

(IV) Copy contents of register B to the Accumulator.

(ii) State and explain TWO instructions used with the stack. [7 marks]
QUESTION TWO
a) Explain any THREE actions taken after opcode has been decoded [6 marks]

b) (i) Differentiate between machine cycle and instruction cycle.
(ii) Explain the function of the following instructions.
() INXD
(II) DAD B [6 marks]

c) Nine bytes of data are stored in memory locations at 8050H to 8058H.
The data bytes are: Data (H): 37, A2, F2, 82, 57, 5A, 10, 19 and 98.

(i) Write instructions to store the data bytes in the memory locations.

(if) Write a program that transfers the entire block of data in (i) to new memory
locations starting at ABOOH.

[8 marks]

QUESTION THREE

a) With the aid of a diagram, explain a tri-state buffer and why it should be used in
microprocessor data bus. [6 Marks]

b) State any SIX machine cycles in the Intel 8085 microprocessor [6 Marks]

¢) Explain the functions of any FOUR status bits found in the flags register. [8 Marks]

QUESTION FOUR
(a) (i) Explain the following concepts as used in assembly language programming;:
(I) Opcode
(I) Operand
(ii) Explain any FOUR addressing modes used in Intel 8085A microprocessor. [10 marks]

(b) i) State any THREE microprocessor operations related to data manipulation.
ii) Write an assembly language program to load the byte 8EH in register D and F7H in
register E. Mask the higher order bits (D7 — D4) from both the data bytes and display
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the results at output PORT 1, EX-OR the lower order bits (D3 — DO) from the two
registers and display the at output PORT 2. [10 marks]

QUESTION FIVE

a)

b)

An 8 bit microprocessor with a 16-bit address bus requires PROM space of 4K bytes
and RAM spaces of 16K bytes, occupying a continuous space.
Draw the memory map of the system.

[6 marks]
Describe the operations undertaken by the CPU when it executes the instruction
RET. [2 marks]

i) Write an assembly language program to multiply two 8-bit numbers — 08H and
0CH - and store the result in memory location 2500H.
ii) Modify the program in (i) to include a subroutine [12 Marks]
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B0B5A CPU INSTRUCTIONS IN OPERATION CODE SEQUENCE
Table 5-2
|_ T T ¥ T T
o | | [ oe op |ur | o
| CODE | MKNEMOMEC |CODE | MMEMONIC | CODE lHHEMHIE CODE | MMEMONIC | DOBE | MNEMONIC EﬂDEJIMHEHﬂHIE
0o | NOP i (DX H 56 | M0V DM@ (ADD & AG | XKRA H oY RET 2
i |L:'l:l BME| 2T |INR L 5T |MOv DA BF |aDD D aD | KRA L 08 RC
07 |5TAX B a0 |DCR L om0V EB |03 |ADD E AF [ WRA M ng -
[} :IHI a JE Myl LDE 29 |MOv EC |84 |aDD H aF | KRA & oa JC Ay
04 |INA @A IF | CMA Ba MOV EDQ§AE |ADD L 0D (OR&A @ DE 1IN DR
08 "DCA @ (=M BB |MOV EE |86 (AaDD M B |\|a ¢ bG | ce adr
9 Mwl 808 a1 L¥l SPDIE) SC |MOV EH | 87 |&DD A 87 |ORA D 1] I
a7 RLC 1 [5TA Aor BO (mMdw EL | B0 Japs @ B} |oma E DE 581 DA
g - 3| INE 5P BE | MOV EmM| 88 IADC € B4 | ORA M DF RET 3
8 DAaD A d4 [INR W BF (MOV EA|EA 'ADC D BE |OR& L E0  ARD
048 LDaAX B 38 |DCR M E0 |MOV HEJ|EBE ADT E BE |ORA M Ef POFP H
a8 DCX @ | ML MDA B | MOy HECJBE ADC M ar |ORA A 2 0 Adr
[ S |- T ar | ETC EZ |MOY HDJED ADC L BE |CMPF B E3 ETHL !
. DGR C ik | - 63 | MOV HEQBE ADC M -1 | S E4° CPO  Adr
U8 M CDE | 38 |DaD 5P B4 | MOV HH|BF ADC A Ba |CMP D B8 PUSH M
UF RRC 44 |LDA  Ade 65 | MOV HL ]9 WE B BE |CMP E EE ANl D8
i - ip | DCY 5P GE MOV Hmlel (5UE € BC | CMP W E7 RET 4
11 LXI C.0UE| 3C |INR A& EY MOV HA|E2 |BUBE D BD jCMP L EE RFE
12 8Tax D A |BCR A o MOV LB | el U £ BE | CMF M Ed  PCHL
13 KK D 3E |MVI ADE EZ (MO LC | 9 Ue H BF [CMP A EA JFE adr
14 INR D IF | CMC Gav MOV LD eb |BUB L Ch | ANE E8  NOHG
15 DOR O & |MOV BE B8 | MOY LE | 96 UE M ci |POF B EC CFE  Adi
B MY DDE 41 MOV 8c EC MW LH|S7 |5UB & £ | JNE Ao ED =
iT  RAL & | MOy @0 60 |WmOv LL)%E [G6EB & Cl [JMF Am) EE ®RI 048
= 43 | MOV BE BE |WMDv LMm|B8 588 C CA |CMZ  Aow] EF RST B
9 0DAD D &4 | MO BH BF |MOy LA|SA [SEE D Cs |[PUSH B FI AP |
1A LDAX D 45 MOV BL Mo Moy MB)BE EER CE |aBi D&) F1 POP  PEW
1B DX D 46 | MOV BM M MO MO B [SBBE H C?7 |RET @ F2 JF adr
iC WA E 47 | MOV BA . oilwmoy wmbDyeb SR L ch [ mE Fa
0 OB E 48 [MOV CB 73 MOV ME)SE [SEE M Cd |RET  &dr] F& CF fudr
i TE MW EDE [ 40 |MOV CC Mo MY ME| BF EEE A Ca (12 F& PUSH FPBW
| 1F PaR 4 MOy CD | MOV ML) A0 |amA B Ch = FE Cmi 5]
T RIM 48 | MOV CE 78 HLT A1 |AaMA C CC | c2 &dr| F7 RBET &
NLEl HME] 48 [wmiw CwM o mov ma| a2 lama D GO [CALL adr| FE RAM
2 EHLD Adv 40 | Mo CL 7R | MOV aAB| A1 |aNA E CE | ACI D | FA SPHL
I3 WK H 4f | M CM om0V A ad jama M CF | RST 1 Fa W A
M MR H 4F | MOV CA TA | MOV aAD| A5 JANA L 00 | RNC FE El
I DCA M S0 | midv O TE | W0y Al | af [aMA M Di | FOF D FC M Al
L LI R B MOV DO TC | MOV AH| AT AMNA A 0 | NG #dr| FD -
37  DaA EF | MOV DD O MDY AL AR [XRE B Dl |OUT ©DB| FE CP oa
| B 63 |mov DE TE | mOv aAmM| A3 (xEa O D4 | CWC  agr] FF RET 7
% DaD H B4 | MOV DH TF | MOV AA| A& [KRA D DE |PUSH D
I8  LHLD Adr 85 | M0V DL B | ADD B &l Fm E OE | 54 [ul:]
O = congtant, or logicaliarithmenic espresson thay ssalumi CE = constant, or logicaliarthmetic sxprespion that esalusies
e an S-hil dats Guandity 1o 18-t dete quantity,
Adr = ViRt sddren

© 2018 Technical University of Mombasa

Page 4 of 4



