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F612 Mark Scheme June 2013

Question Answer Marks Guidance
1 (@& |0) 1B kOO 1 | not nextto + input _
look for the word INPUT near the circle
input ¢ +
47 k(2 10 k&2
IRY
(i) | 47 kQ 1
(b) | (1) 1 + 16k/10k; 2 quote and use correct formula with incorrect resistors
2.6; from circuit (1)
evaluation (1) (no ecf on incorrect formula or values)
(i) | inverting input = 0.6 V; 2
output = 1.56 V, ecf gain of (b)(i) to output e.g. G = -1.6 gives -0.96 V
accept 1.6 V
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Question Answer Marks Guidance
(iii) 3 straight line through the origin (1)
output } ¥ correct gradient of +2.6 (1)
= l___ accept gradient of gain of (b)(i)
+15
:_ T T ] R saturating at +13 V and - 13 V (1)
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(c) EITHER 3
difference in voltage between inputs; not just differential amplifier
is amplified by a large amount;
OR
when V., less than V. output is negative;
when V., more than V. output is positive;
OR
Vou = A(V. - V.) where A is large value; accept A at least 1000
V. is hon-inverting (+) input voltage, V. is inverting (-) input
voltage,
THEN
output saturates at + 13 V;
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Question Answer Marks Guidance
2 | (a) rising edge (i.e. 0 Vto +5 V) at CK; 3 accept clock (input) for CK
not hold/send/pulse CK high, accept goes high
high/1/+5V at D;
copied to Q; not just flip-flop transparent
(b) R at least 1 kQ; 2
RC=80s look for 8 000 ms
(c) ﬁ L L 4 D to Q for all three flip-flops (1)
0D Q AHD Q B D Q Q to CK between flip-flops (1)
R in parallel (1)
P4| SO :
_ _ _ all five labels correct (1
RQ RQ RO .
l l ignore connection from C to R
(d) 4 A changes on each falling edge of P except on final
1I | 1 T T T | | Splke (1)
P ! ! ! ! B changes on each falling edge of A (1)
OF-==t---t---1 LT T s St S Q goes high on first fall of P and stays high until
1: T T spike on C (1)
AF++ — 1T T Q goes low and stays low when C spikes high (1)
e e ignore changes to C
e o o B
Bl 0 0 I b
DI | | | | |___T___T___T__“|_:_r
S T T S R SU S
T b
—_—
R B ama e S S
e, o b
[ —— = = — = — — o — - ————
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3 | (@ where bytes / words; 2 look for idea of sets of bits in parallel, not serial
enter and leave the microcontroller / copied to and from registers; accept download a program for [1]
(b) any three of the following, (1) each: 3
stores byte/data/word,; ignore state / information / number
from input (port) / adc; not for processing
for the output (port);
for calculations;
for comparison;
(c) outputs/stores/creates a byte/word/binary code; 2 not just digital signal, high or low, 1 or O, binary
which represents a voltage; not analogue signal / wave / variable signal
(d) 67; 2
11010010;
(e) any two of the following reason-explanation pairs, (1) + (1) each: 4 look for two reason-explanation pairs for full marks

e smaller circuit

o because only one chip
e can be easily updated/changed
o because program easily changed
e cheaper circuit
o because of economies of scale / mass production
e easier to design
o because program can be simulated
o different circuits from the same hardware
o because different program can be loaded

ignore reasons to do with supply rails
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4 |(a) Tr=-- R T T 3 Q low for squares 4, 5 and 6 (1)
D ! ! ! ! ! ! Q high for square 7 (1)
04 S , - - ‘ — Q low for squares 8, 9 and 10 (1)
: : : : : | : : : | :
| | | | | 1 | | | 1 |
b+ ---4--- -———t--- ; -———t---+
EN | : : : : | :
|:|: | | o : ____L____ 1 |
: : : : : | : : : | :
01. S A YT
D:_____L____L___ I 1 L : 1 I
(b) 3 A correct (1)
D EN A S R S correct (1)
0 0 1 0 0 R correct (1)
0 1 1 0 1
1 0 0 0 0 allow ecf for R = EN.A on incorrect A
1 1 0 1 0
(c) 2 ouput of each gate to input of the other (1)
5o S and R correct (1)
Q
Ro |
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5

Rr and Cg drawn correctly (1)

R and Cy drawn correctly in any order (1)
R and R between 1 kQ and 1 MQ (1)
RinCin =800 ps (1)

RFCF =80 us (1)

quote rule and substitute into fo = twice (1)

RF =50 x RIN (1)

2R C

Rf
guote rule and substitute into G= (_)R_in (1)

accept a treble cut filter followed by a bass cut filter
for full marks, provided overall gain and break
frequencies are correct

not R|NC|N =80 us and RFCF =800 us

(@)

/ read adc. S0 /

50 =88
no
let51= 04

Y

/ let output = S1 /

each correctly completed box for (1)
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Question Answer Marks Guidance
(b) 1 must be completely correct for [1]
@—k pause 1000 4)—®
(c) 1001 0000 placed at output; 7 accept Q7 and Q4 high
switch red LED on and turn on / activate MOSFET /speaker; ignore leave green LED off, not buzzer
1000 0000 placed at output; accept Q7 high
turn off MOSFET / speaker, red LED on, (green LED off); ecf accept buzzer for speaker
test if input port = 0000 1000; accept I3 high
if yes then switch is pressed so return to start of program; not just passto c
otherwise switch MOSFET on again ...; accept repeats program loop, goes back to b
7 | (@) 4 microphone first and loudspeaker last (1)
voltage amp anywhere before power amp (1)
microphone | tone control | voll:!ge |1ow:3r tone control anyWhere before power amp (1)
amplifier amplifier power amp just before loudspeaker (1)
-
loudspeaker
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(b) 4 correct circuit (1)
R|N =30kQ (1)
SD I EDD l"( RF = 20XR|N (1)

—] ] R
quote rule and substitute into G= (_)Rf(l)
ignore labels for input and output

——10v
(c) | (i) | has avariable gain (from 1 to 0); 2 not increases gain/signal, accept adjusts gain/signal

allows changes of loudness of the sound (from the speaker); ignore volume, control

(i) | has a gain which depends on frequency (owtte); 2 accept cuts/boosts different frequencies
EITHER
to get the right amount of bass and treble from the speaker ignore tone, control
OR
to compensate for transfer characteristic of microphone
OR
to keep correct balance for sound (played back at wrong volume);
OR
remove unwanted hiss / rumble

(iif) | increases the amplitude/voltage/signal; 2 ignore amplify, accept boost
because signal (from microphone) is too small / weak (for sound to
be heard from speaker);
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Question Answer Marks Guidance
8 |(a l 3 all four correct for (3)
- three or two correct for (2)
oscillator [} ::;I:I::zr M driver [ display one correct for (1)
(b) R=CA o 2 | accept CB.A
X=CB. A+tCBA; accept X=A B+C)+C B+A
(c) 3 R correct for (1)

AT R
] X correct for (2)

accept any NOT/AND/OR circuit which generates

C —[>Of correct output
A /.* ecf from incorrect (b)
B 4[>o— D}{
i
|/
l&' [
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APPENDIX 1

Quality of Written Communication

The candidate expresses complex ideas extremely clearly and fluently.
Sentences and paragraphs follow on from one another smoothly and logically.

3 Arguments are consistently relevant and well structured.

There will be few, if any, errors of grammar, punctuation and spelling.

The candidate expresses straightforward ideas clearly, if not always fluently.
> Sentences and paragraphs may not always be well connected.

Arguments may sometimes stray from the point or be weakly presented.
There may be some errors of grammar, punctuation and spelling, but not such as to suggest a weakness in these areas.

The candidate expresses simple ideas clearly, but may be imprecise and awkward in dealing with complex or subtle concepts.
1 Arguments may be of doubtful relevance or obscurely presented.
Errors in grammar, punctuation and spelling may be noticeable and intrusive, suggesting weaknesses in these areas.

0 The language has no rewardable features.

10
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