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Many of the items used in modern life make use of electronic circuits.
Three examples are shown in Fig. 1.

1

i

Hot air hand drier Personal computer

Calculator

Fig. 1
(a) Different styles of drawing can be produced using CAD as shown in Fig. 2.

(i) For each style state the likely end user of that drawing.
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(i) A drawing of a mounting hole in the corner of a circuit board is shown in Fig. 3.
The tolerance of the hole diameter is shown as *0-2

N
mounting hole

for M4 screws

Fig. 3

State the largest drill size that can be used to produce the hole to the dimension shown.

(b) Circuit drawings produced on a CAD system can normally be used to generate parts lists.
Describe how that information can help the manufacturer to operate a ‘Just in Time’ system.

© OCR 2007 [Turn over
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(c) Electronic systems are often produced using small ‘plug together’ boards as shown in Fig. 4.

(i)

(ii)

© OCR 2007
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Connections to main circuit board

Fig. 4

Use of ‘plug together’ boards can help with quality control.
Give two quality control advantages of using ‘plug together’ boards.

Plug together boards are not normally repaired if they develop a fault.

Give one reason for this.

[Total: 10]
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Electronic calculators have been readily available for about 30 years.
Three examples are shown in Fig. 5.

1

early model small LCD large adjustable LCD
LED display display (1985) display (2002)
(1973)

Fig.5

(@) (i) Give one benefit of using an LED display.

....................................................................................................................................... [1]
(ii) Give one benefit of using an LCD display.
....................................................................................................................................... [1]
(b) (i) Calculator cases are injection moulded.
Give two reasons for this process being used.
[ T2 o T S
REASON 2. ..o nnnnas
....................................................................................................................................... [2]
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(i) Fig. 6 shows the battery cover on the 1985 calculator held in place by a clip that is part of
the moulding.

Give one property that is required from the plastic used in the battery cover.

battery cover

Fig. 6
....................................................................................................................................... [1]
(c) Fig.7 shows a key removed from the 1985 calculator keypad.
. /r/casing
18 notch
‘ |
) )
§ 4 ®) f ,
'} @ removed key
Al /
e ——————
Fig.7
(i) State the reason for the notch in the key.
....................................................................................................................................... [1]
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(ii) The 1985 calculator has approximately 60 parts used in the final assembly.
Give two reasons for manufacturers trying to reduce the number of parts in a product.

(d) A view of a keypad is shown in Fig. 8.

A signal is sent when the conductive rubber pad is pressed, making an electrical connection
between two points on the circuit board.

conductive rubber pad

common
contact

conductive
rubber pads

gold plated
contacts on PCB insulating shield

Fig. 8
Explain why this system is preferred to using conventional switches with metal contacts.

[Total: 10]
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(a) A manufacturer of hot air hand driers is developing a new model.
Fig. 9 shows a hot air hand drier and a block diagram of the new circuit.

(i)

(ii)

(b) (i)

© OCR 2007

monostable
A ’ nglg > fan/heater
_r— circuit
sensor
Fig. 9

The drier starts when an LDR is shaded by a hand being placed under the base of the
drier.

The logic circuit combines a signal from the sensor with a signal from the monostable
timing circuit to control the switching of the drier.

After one minute the drier automatically switches off if the hands are no longer under the
drier.

Give two stages in the development of an accurate one minute time delay using a
monostable circuit.

It would be possible to use a PIC controller to replace the sensor and monostable.
Give one functional advantage of using a PIC controller.

....................................................................................................................................... 1]
The logic circuit to control the fan / heater is shown in Fig. 10.
Complete the truth table for the circuit.
2
9
@é‘ & X Y
from
monostable X Y 0 0
from 0 1
sensor
1 0
1 1
Fig. 10 2]
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(i) The circuit is to be constructed using a quad 2 input NOR integrated circuit.
Complete the diagram in Fig. 11 to show the connections to the logic IC.
Connections must not be drawn inside the IC outline.

from
monostable

from
sensor

Fig. 11

4001B

s 14] VDD

[2] 13]

[5] 12]

E E output
[5] 10]

[6] 9]

EWE ﬁ(ﬂ

[2]

(c) The fan and heater of the drier use a 230V AC supply.
Complete Fig. 12 to show how the output from the logic IC can be amplified to operate a

relay.

+6V

from IC
output

RLA 1 /l

| output to
fan / heater

oV

(d) Users of the drier will have wet hands.

Fig. 12

[2]

Give one precaution that the designer of the system can take to ensure that it is safe.

© OCR 2007
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A device to time pasta cooking is being developed as a school project.
The maximum time required is 9 minutes; this is measured using a 555 astable circuit which sends
a pulse every 60 seconds to advance a counter IC.

(@) Fig. 13 shows two types of counter IC with outputs marked and descriptions of how they

work.
PRESEI] e U |idvop O outsfi]e U [@vop
Q47 [(5]CLOCK ouT 1[2] 15|RESET
P4[3] 14 Q3 —Q Qi OUT 0[3] 14]cLOCK
P14 m 13 P3 QiOUT o4 @ [IENABLE
CARRY IN[5] 2 12 P2 ouTes| = f2]ouT /10
ailg] ¥ EQ2—O out7le] Y fioute
CARRY OUT[7] [10] UP / DOWN OuT 3[7] 10JouT 4
VSS[8] [S]RESET VSs[g] [S]ouT 8
4516B a counter with 4 bit binary output 4017B a decade counter that outputs from
on pins Q1 — Q4. (Q1 = bit 0) 0 to 9 in sequence. The output pins go high
It can also be preset to a particular when that number in the count has been
number using the preset pins P1 — P4 reached. The device starts with output 0
and the preset enable. high.
Fig. 13

The counter IC outputs indicate the number of low to high pulses that have taken place on the
astable.

(i) Complete Fig. 13 to show the logic level of each output after five low to high pulses. [2]

(ii) Give one advantage of each IC for this application.

© OCR 2007
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(b) Fig. 14 shows part of the circuit for the timer.
To cause a reset on both ICs:
° the reset pin on the astable should be connected low ; and
i the counter IC reset pin should be connected high.

Complete the connections to allow a single switch to operate both resets.

+6V

10K

— o

to counter IC reset

to astable reset

ov

Fig. 14 2]

(c) The 4017B is chosen for the counter circuit.
The output is used to operate LEDs indicating the progress of the count and the amount of

time that has passed.
Fig. 15 shows the connections for the LEDs.

+6V

CLOCK OUT 1 4
[ I TP

QUILAT
RESET 40178 fors— > 7]

ENABLE z

‘OUT/ 10

oV

Fig. 15
Give the reason for not using output 0.

©OCR 2007 [Turn over
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(d) Fig. 16 shows the partly completed breadboard of the decade counter circuit.
Add the following connection wires, showing clearly which holes have been used.
Each hole in the breadboard can only be used once.

1. Output of astable to clock input (CI)
2. Enable pin to OV
3. 555 timer OV connection

ov[| O ~ ']SUPPLY

TRIGGER( | ' |DISCHARGE

OUTPUTL [THRESHOLD oy I st ONGRE:: trga: 2ii: 1i:

RESET[ 'JCONTROL Lg\\g\

LB R R R EEEEEESEE NS N
L ) B s 28080 L
llllllllll

ouTs[ile U  [@vbp .
OuUT 1[2] 15|RESET :
OUT 0[3] 14| CLOCK (Cl)
OUT 2[4] ,a\a 13 ENABLE
ouTe[S| F 12/0UT /10
out7[6] Y  [IjouTo
OUT 3[7] 10]OUT 4
VSS [8] 'S5]ouUT 8

Fig. 16 3]

[Total: 10]
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PIC microcontrollers are increasingly used in electronics.
The limited number of inputs available can be a problem for the circuit designer.
Fig. 17 shows one way of increasing the number of inputs that can be recognised.

+5V m)

w
o — Al
NO oz z z
IN 1 W1 0| 1] 1

IN2 S v
—F PIC sw2|,|1[1]o0
EI SW3[« [ 0] 0] 1
—{S EBEE
swﬁ sws sws SWAN sws oV SW5[«|1]0]0

Fig. 17
(@) (i) Explain the purpose of the diodes.

....................................................................................................................................... [2]

(ii)

(b) (i)

© OCR 2007

State the maximum number of high / low signal combinations that are available using
three inputs.

The design from Fig. 17 is converted into a PCB using a CAD program with auto-routing
shown in Flg. 18.

Two of the tracks are not routed, these are shown as thin lines.

Complete the layout by routing these two tracks.

pWE Ewe Swe rwe
o -] o -]

Fig. 18 (2]
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(ii) PCB auto-routing software offers a number of options for the user in the way that the final
layout is produced.
Give one feature that can be controlled as an option.

(c) Fig. 19 shows a new smart material known as QTC that can be used for switch construction.
When it is compressed it will begin to conduct, the resistance falls as pressure on the material
is increased.

When used as part of a push switch it will reduce arcing and control contact bounce
effectively.
Give two circuit applications where the use of this switch would be beneficial.

standard push switch ——

QTC pad
Fig. 19
1 PP
2SR
............................................................................................................................................... [2]
(d) From 2006 all solder used in electronic manufacturing has to be lead free.

Describe two problems with enforcing this ruling.

L PRSP
2 PSPPSR
............................................................................................................................................... [2]

[Total: 10]
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