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SECTION A
QUESTION 1

1.1

aohwN =
OW>»>0OW

(5 x1) (5)
1.2 1 noncomplementary/nonreflective
2 weighted
3 complementary/reflective
4 nonweighted
5 2421
(5 x1) (5)

1.3

abhwiN =
oOoOwmo >

(5x1) (5)
14 1 True
2 False
3 True
4 False
5 True
(5x1) (5)
1.5 5.1 NAND gate
52 solar flare
5.3 handshaking
54 XOR gate
5.5 Gray code
(5x1) (5)
1.6 1 external
2 USB
6.3 synchronous
4 0,511V
5 MUX
(5x1) (5)
[30]

TOTAL SECTION A: 30
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SECTION B

DIGITAL ELECTRONICS N6

QUESTION 2: COMPUTER SYSTEMS

2.1 2.1.1

21.2

2.1.3
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NOTE: The reactor must be correctly named. Candidates must
be penalised if they misname it. (12)

Thermocouplev” (no other device would be able to withstand the

stated temperatures) (1)
Seebeck effect (1)
[14]

QUESTION 3: TRANSMISSION, DATA AND RELATED SOFTWARE
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3.2 = _ BDEMODULATOR
Analog signalk . : " DC pulses to
from Filter and Defodulatof--| interface circuil——=#
Transmission Input Amplifie circuit - computer
link _ L :
) Analog signal
DC pulses
- - Modulator Filter and outp r—-to
from Interface ccrcm%‘ Ayaylts t‘ i pltar }‘ e
computer " ol link
' ' MODULATOR (4)
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QUESTION 4: COMPUTER ARCHITECTURE

4.1
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4.2

DIGITAL ELECTRONICS N6

FETCH ROQUTINE

First micro-instruction: Pulse 1

PC Contents —» MAR INSTRUCTION
[OP-CODE PLUS OPERAND
—— | ADDRESS
Programcounter Memory RAM “irTor—> MBR
Address G111 1101
Register

Second micro-instruction: Pulse 2

INSTRUCTION [OP-CODE PLUS THE OPERAND ADDR.]
—— = INSTRUCTION REGISTER

— .
MBR BT T * LR g\'Esc;ggg;ION

Third Mi.cro-instruction: Pulse 3

Program counter incremented PC=PC+1
= 1010

EXECUTE ROUTINE

Fourth Micro-instruction: Pulse 4

Instruction-word is SPLIT:

OP-CODE " Decoder

LR (T} MAR

OP-CODE ADDRESS - 1101

Fifth micro—instruétion: Pulse §

OPERAND S LOADED INTO THE B-REGISTER
RAM ~— MBR ——» . B-REG [ ;
1011 1011 =
Sixth micro-instruction: Pulse 6 : __ B
ALU <— ' ACC=A+B (ADDITION TAKES PLACE) (10)
| [20]
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DIGITAL ELECTRONICS N6
QUESTION 5: HIGH-LEVEL PROGRAMMING
5.1 THE WORDS OF WISDOM FOR TODAYVv'v

NOTHING BEGETS NOTHINGV Vv VvV VvV

NOTE: 2 for the first line + 8 marks for the second line (if it is correct in its
entirety)

5.2 e FORmula TRANslationv’
e Commen business-orientated languagev’

53 Stack pointer

04v

Stack
Address Contents
01 6816
02 B816
03 8B1s
04v 3B16v’

NOTE: 1 for incrementing the stack pointer + 1 for indicating the new
address + 1 for including the new contents. If the candidate did not
redraw the rest of the stack, only the mark for the correct stack
pointer can be given.

5.4 Airline/Railway/Bus reservations
Computicket
ATM withdrawals

Gaming (Any relevant 1 x 1)

QUESTION 6: NUMBER SYSTEMS

010203041516 17 18 19 010
Pos. 1 checks 3;5;7; 9

01 1 1-P1 should thus be 1: NOT thus: 1vv
Pos. 2 checks 3; 6; 7; 1

01 1 0-P2should thus be 0: IT IS thus: Ov'v
Pos. 4 checks 5; 6; 7

11 1 -P4 should thus be 1: NOT thus: 1vv
Pos. 8 checks 9; 10

1 0 - P8 should thus be 1: IT IS thus: 0v'v'
Thus the fault lies on bit 01012 = 510.v’
Thus pos. 5 which is a 1 should be a 0.
i.e. the word should be: 0000011110hammingY’

TOTAL SECTION B:
GRAND TOTAL:
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