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DIGITAL SYSTEMS IIT EDS341 (EXAM)

QUESTION 1
1.1  Name the three basic functions that all microprocessors perform. (3)
1.2 Describe with the aid of diagrams the two different microprocessor architectures and -
state which one is used by the PIC. - (8
1.3 ‘Briefly discuss each of the following terms:
1.3.1 Address bus 3
1.3.2 Databus 2)
1.3.3 Control bus (2)
1.4  Discuss the operation of storing information into RAM. 4
[22]
QUESTION 2
2.1 Explain each of the following terminology terms:
2.1.1 Object program. (1)
2.1.2 Mnemonic. (1)
2.1.3 Assembler program. 1)
2.1.4 Pseudo-opcode. 2
2.2 Sketch a flowchart demonstrating each of the steps involved in the sofiware
development process. (10)
2.3  Explain how pipelining is implemented in the PIC16F877A microcontroller and
mention problems that can be experienced with the pipeline. (6)
2.4  Briefly describe the PIC16F877A program counter. 4)

125]




DIGITAL SYSTEMS III EDS341 (EXAM) 3

QUESTION 3
3.1  Write a PIC16F877A assembler fixed delay subroutine called “D500US” using a single
register called “DR1” located in memory 20h. The PIC16F877A micro-controller is
clocked by a 4 MHz crystal oscillator.
(6)
3.2  With the aid of a diagram show how three port pins of a PIC16F877A can be expanded
to a 16-bit output port using 74HC595 devices.
©)
3.3 Explain what the sleep instruction could be used for and how the micro-controller can
be woken-up.
4
[15]
UESTION 4
4.1 Show by means of a diagram how an external (manual) reset switch can be connected
to the MCLR pin of the PIC micro-controller. 3)
4.2  List in point form the events that take place when a subroutine call is executed. 4)
4.3  Explain what the Brown-Out Reset protection bircuit of the PIC16F877A micro-
controller is used for and describe how it operates. 6)
4.4  With the aid of a diagram show how a 12-key, keypad can be connected to Port B of
the PIC 16F877A. (5
4.5  List a possible procedure to summarize the software events that take place to

validate a key-press on the keypad.
(6)

[24]
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UESTION 5
5.1 Explain how “interrupts” are useful and how it improves the micro-controllers
performance. (3)
5.2  Explain how an interrupt priority structure can be implemented in the PIC16F877A
interrupt service routine. 3)
53  List the features of the PIC16F877A on-chip hardware timer0. (6)
(14]

TOTAL [100]
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TABLE 16-2:  PIC16F87XA INSTRUCTION SET

14-Bit Opcode

Mnemonic, L Status
Operands - Description Cycles MSh LSh Affecied
BYTE-ORIENTED FILE REGISTER OPERATIONS -
ADDWF fd |AddWandf i e 8111 affs ffff| CDCZ
ANDWF  .fd |ANDWwithf 1 00 D101 afff fEef| 2
CLRF f |Clearf 1 | 90 o001 1fff fFffp Z
CLRW - |ClearW 100 000 Orxx moxx| 7
COMF fd |Complementf 1 00 1001 dfff feiEl  Z
DECF fd |Decrementf 1 | 00 Q011 afff fffE| Z
DECFSZ  fd |Decrementf Skipif0 12) | 08 1011 4fff f£Fff
INCF fd |increment! 1. ) 00 1010 d4fff ffff Z
INCFSZ fd |incrementf Skipif0 02y | 00 1111 afff ffff|
IORWF  1d |inclusive ORW with§" 1 | 00 Q100 dfff ffff] Z
MOVF fd |Movef 1 | 09 loos Afff ffEf|  Z
MOVWFE f  |MoveWtof 1 | 00 DOBO 1Pff £fff
NOP - | NoOperation t | 80 2000 Oxx0 GOOO
RLF £d |Rotate Left f through Camy 1 | 00 1101 afff ffff| €
RRF f.d | Rotate Right fthrough Cany 1 00 1100 afff ffff c
SUBWF fd |SubractW from{ 1 | 9 0010 dfff feff| CBCZ
SWAPF fd |Swapnibblesinf 1 00 111G 4fff ffff
XORWF {d |Exclusive DR Wwith{ i BG D1l0 4fff ffff Fa
~ BIT.ORIENTED FILE REGISTER OPERATIONS
BCF £b |BiCleart 1 | 01 00bb bfff ffif
BSF fb |BitSeff 1 | 01 O0lbb bEff ffff
BIFSC°  fb |BitTesti Skipif Clear 1(2) | 01 10bb DELf fff
BTF3S b | B# Test{ Skip if Set 1(2} | 01 1lbh bIff ffif
LITERAL AND CONTROL OPERATIONS ‘

ADDLW k | Add Literal and W 1 11 11lx kkkx kkkk! CDC2
ANDLW k | AND Literal with W 1 | 11 1001 kkkx kkkk| Z
CALL k | Cali Subroutine 2 | 10 Okkk kkkk kkkk|
CIRWDT - |Clear Watchdog Timer t | 06 5000 0il@ ©£180) TOFD |
GOTO k | GofoAddess 2 | 10 ikkk kkkx kkkk
IORLW k Inclusive OR Literal with W 1 11 1000 kkkk kkkk Z
I MOVEW k {MoveLiteralto W 1 11 fOwx kkkk kikk
RETFIE - Retum from Intermupt i 300000 0000 1071
RETIW k (Retum with Uteral in W 2 | 1 Olzx kkkk Xikk
RETURN - |Retum from Subroutine 2 |00 cooe ooog igdeof
SLEEP - Go info Standby mode 1 120 0000 0118 ¢911| TOPD
suaLw k Sublract W from Literal 1 12 11€x kkkx kkkk| CDCZ
XORLW k |Exclusive OR Literal with ¥ 1 | 1 1010 kik: kkkk| 2Z




