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

-
-\

Hot air hand drier Personal computer Calculator
Fig. 1

(@) (i) Components that sense heat, light or sound are often found in electronic circuits.
Insert the correct letter under each drawing to identify the component.

@ A | NTC thermistor
IS
‘ W B | Photodiode
C |LDR
D | microphone insert
Fig. 2 [4]

(i) State the name of the component in Fig. 2 that senses heat.

(iii) Describe how the negative leg (cathode) of the photodiode can be identified when both
legs are the same length.
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(b) (i) Itis often necessary to solder wires to the legs of an LDR before fitting it into a casing.
Three types of wire are shown in Fig. 3.
State the most suitable wire for this type of connection.

7/0.2mm multistrand wire

tinned copper wire

1/0.6mm single core wire

Fig. 3
....................................................................................................................................... 1]
(ii) Give one reason for your choice of wire.
....................................................................................................................................... 1]
(iii) Heat shrink sleeving reduces in diameter when it is heated.
It is used to cover a soldered joint from a component leg to a wire as shown in Fig. 4.
back of soldering iron
used for heat
completed joint
with sleeving
shrunk
Fig. 4
Give two reasons for using heat shrink sleeving.
3 PSRRI 1]
2P PPPPP 1]

[Total: 10]
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2 (a) (i) Good soldering technique is an important part of electronics work.
Use the terms below to complete a block diagram of the soldering process.

Wait for heat to conduct.
Place soldering iron tip onto joint
Tin the soldering iron
Feed solder into joint

Clean heated

soldering iron tip  —pp— - |

on damp sponge

Allow joint to cool < —<—

2]

(ii) From July 2006 manufacturers of electronic circuits have not been able to use solder
containing lead.
State the reason for this regulation.

(b) (i) ‘Dry’ joints, which look correct but do not make a good connection, can prevent a circuit
from working.
Fig. 5 shows a multimeter in position for testing a series of joints.
Draw an arrow on the dial to show the correct setting for the multimeter.

? 0
Q&x -3) UHA
ACV HMA
DC Vg, S10A
OFF= =OFF

Fig. 5 [1]
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(i) An alternative method of checking for dry joints would be to use an LED to make a simple

test tool.
Using the component symbols shown in Fig. 6 complete the circuit diagram for a test
tool.

probes____

Fig. 6 2]

(c) Component legs should be trimmed close to a PCB after soldering.
State the number of the tool shown in Fig. 7 that is the most suitable for this task.

FOO  NMUMIDET <. [1]
(d) A circuit board requires eight external wires to be connected.

Three possible methods are shown in Fig. 8.
Give one reason for choosing each of the methods.

screw terminals

soldering

Fig. 8
0] o =1 T T [1]
ot (=TT L= 0 1] = [1]
Straight PiN CONNECION ... e [1]

[Total: 10]
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3 (a) Fig.9 shows a hot air hand drier with the sensor circuit that controls it.
The drier starts when the sensor is shaded by a hand being placed under the base of the
drier.

+5V

R1
22K

ﬁ CA3140
| X -
Y >

5 [re
15K

oV

P m—
Sensor J

Fig. 9

(i) R1 and R2 form a potential divider to give a reference voltage for the IC.
Calculate the reference voltage at point X in the circuit.
Use the formula Voltage out= Ro  x Supply voltage.
R1+R2

(b) Before manufacture circuits of this type are often tested using a breadboard.
Fig. 10 shows a breadboard layout of the circuit and the IC pinout diagram.

+5V \
S8 B s e ses e ssdes sEesE sawes
. . Se e e e oesees Wewesse

LR RN RTINS RESS
S e PesssOEPEOTOEOTERERESESO U
L R ]
L I ]
L IO O OO O )
LR 3N BN B BN O O B ]

AR T ]
L cee s 00
Jresssscosvonenen o
*Ss s s OO ROIRERERESRGE

Rl T

:)+V
Jout

.:\Qt.to

oV -----‘5?290 “soee

—— oy

+
CA3140 (¢

Fig. 10
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(i) Describe three changes that are needed before the breadboard circuit will work.

T oottt e et e e st s e es e st ee e s es e ee e ee e es e ee e eeend [1]
73T [1]
< YOS [1]

(ii) The IC used in the breadboard circuit is contained in an 8 pin dil package.
Complete the name of the package.

< TR s | e, [1]

(c) Fig. 11 shows the output part of the drier circuit using a relay to power the fan for the hot air.
(i) Complete the following connections from the relay output.

1 From 230V AC to relay Common terminal.
2 From relay Normally Open to fan motor.

+5V
O o—

230V AC

N RLA 1 j

output from
CA3140

oV

Fig. 11 [2]

(ii) The output from the IC goes through a Darlington transistor to drive the relay RLA1.
State the purpose of the Darlington transistor.

[Total: 10]
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(a) Different styles of drawing can be produced using CAD as shown in Fig. 12.

(i) For each style state the likely end user of that drawing.

(ii)

© OCR 2007
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perspective
(©} ﬁ o
90 |10
dimensioned orthographic
Fig. 12

£ 0] (oo [=Yo I =1 ] ¢ =1 {5 o [1]
dimensioned OrthographiC. ........ceuu i [1]
PEISPECHIVE ... [1]

A drawing of a mounting hole in the corner of a circuit board is shown in Fig. 13.
The tolerance of the hole diameter is shown as +0-2

M
mounting hole

for M4 screws

Fig. 13

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

............................................................................................................................................... [2]
(c) Electronic systems are often produced using small ‘plug together boards as shown in
Fig. 14.
W\,_m "w
connections to main circuit board
Fig. 14
(i) Use of ‘plug together’ boards can help with quality control.
Give two quality control advantages of using ‘plug together’ boards.
USRI
....................................................................................................................................... [1]
2O PRPPPTPP
....................................................................................................................................... [1]
(i) Plug together boards are not normally repaired if they develop a fault.
Give one reason for this.
....................................................................................................................................... [1]

[Total: 10]
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5 Electronic calculators have been readily available for over 30 years.
Three examples are shown in Fig. 15.

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

Fig. 15

(@) (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.
L= 1= o] o I
REASON 2. . e
....................................................................................................................................... 2]
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(i) Fig. 16 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.

clip

battery cover

Fig. 16
....................................................................................................................................... 1]
(c) Fig. 17 shows a key removed from the 1985 calculator keypad.
i casing
notch

Fig. 17

(i) State the reason for the notch in the key.
....................................................................................................................................... 1]

© OCR 2007 [Turn over



12

(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. 18.

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. 18

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

[Total: 10]
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