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Section A

Answer all questions.

1  The switches shown in Fig. 1 can all be found in house alarm circuits.

slide switch

//
@ S
Fig. 1
(@) (i) Use the list of switch types below to complete the labels on Fig. 1.
One has been done for you.
slide switch reed switch DIL switch press switch [3]

(i) One of the switches in Fig. 1 needs an extra component to operate it.
Name the extra component.

(iii) The slide switch can be described as DPDT.
Use sketches and / or notes to show what is meant by DPDT.

[2]
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(b) The passive infra red (PIR) sensor shown in Fig. 2 is designed to be used in a house alarm
system.

PIR sensor front of circuit board back of circuit board
Fig. 2

(i) Through hole components are used on the front of the circuit board and surface mount
components are used on the back of the board.

Give one benefit and one problem with using surface mount components.

BN it e
...................................................................................................................................... [1]
) 0] 1T oSSR
...................................................................................................................................... [1]
(ii) The output of the sensor is switched using a relay shown in Fig. 3.
Fig. 3

Give one possible reason for using a relay in the PIR sensor circuit.
...................................................................................................................................... [1]

©OCR 2012 Turn over



4

(c) Fig. 4 shows a view of the terminal block used for connections.

Fig. 4

(i) Give two reasons why a terminal block is the most suitable method of connecting wires
to the sensor.

OSSPSR
2 e et —eeeeee e eeeeeeiseeeeeieeeeeeeeesteeesesnseteesissseeeeeiaseeeseinstteeeeanrereeeaanneeeaaanreeeeaanrreeeeanas
...................................................................................................................................... [2]
(ii) State the reason for the terminal block using the type of screw head shown in Fig. 4.
...................................................................................................................................... 11

[Total: 12]
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(a) Fig. 5 shows a standard 5mm LED.

Fig. 5

Give two methods of identifying the cathode or negative leg of the LED.

(b) A tricolour LED consists of a red and green LED in a single package.
If red and green are on together the two colours mix to produce yellow.
A circuit for the tricolour LED is shown in Fig. 6.

+5V

SWi1 Sw2

oV

Fig. 6

Complete the table below to show switch positions for each colour.

Swi1 Sw2 light shown
off off none
red

yellow

green
[3]

(c) Resistors R1 and R2 in Fig. 6 are series resistors.
Describe the result of using too high a value for R1 and R2.

.............................................................................................................................................. [1]
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(d)* Light Emitting Diodes are found in car, cycle and household lighting systems.
Discuss the benefits of using LEDs when compared to other lighting methods.

[Total: 12]
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(a) Fig.7 shows an 8 pin DIL socket.

Fig.7

(i) Give one reason for using an 8 pin DIL socket in a prototype circuit.

(iii) When removing an IC from a socket a removal tool can be used as shown in Fig. 8.

N

)

S
"y

Explain why a removal tool is better than using a screwdriver to lever the IC or just pulling
the IC from the socket by hand.
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(b) Special precautions should be taken when fitting and removing a CMOS IC.

(i) Give one reason for the precautions being taken.

Fig. 9

Use sketches and notes to show how the connections can be tested for dry joints.

[2]

© OCR 2012



9

(d) Fig. 10 shows a 4001B NOR gate IC fitted in a breadboard.
The power connections are being tested with a logic probe.
Describe the result if the IC is correctly fitted and power is connected.

14 VDD

CLVEERERL S
ceeec eeeet

(L Y
CErv Ry

5l ol [ [ [ E]
o ] B & & B &

Vss[7

.....
.....
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i 3353 :
1.\ - -
Test 2
Fig. 10
B =] A (TP
5T 02 [2]

[Total: 12]
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Section B

Answer all questions.

4 An electronic toy for a child uses a small module to produce four different animal sounds. A sound
is made when the input for that sound is connected to the positive supply. The module and the
type of switch to be used are shown in Fig. 11.

internal pin
connections

Fig. 11

(@) The switch has two pairs of internally connected pins.
Explain why this may make designing the PCB layout easier.

! o ) +6V
[ l l o S BC547 R1 |—1+6v_\

21 OSCILLATOR
—3INne
p—0 41SW1 (cat)
—_ 2 {SW2 (hen)
SW3 (cow)
SW4 (dog)
LED
OUTPUT
oV
NC
NC
NC

NC )
oV

V8+II
Jog o N N
o
o
o
o

Fig. 12

(i) Add the output connections to the PCB layout. [3]

(ii) State the meaning of NC on pins 3, 11, 12, 13, 14 of the module.
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Modular components like those shown in Fig. 13 are often used in electronic circuits.

& = __1 Eeis
: :;1 PTE303N vj E
i . 0130M206 » Sound Card

;CLL“;‘JMEtntun:LLuL:utnuw
computer memory & o e i o
LED array T '
. b ainabbdddEi— -

Fig. 13

Discuss the benefits and problems that this type of component can bring to a product.

[Total: 12]
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Logic gates used to control a central heating system are shown in Fig. 14.

room thermostat

hot water thermostat B boiler

time clock

Fig. 14

(a) With the time clock switched on, the boiler is started either by the room thermostat, the hot
water thermostat or both thermostats switching on.

(i) Complete the truth tables below for the two logic gates.

gate A gate B
in1 in 2 out in1 in 2 out
0 0 0 0
0 1 0 1
1 0 1 0
1 1 1 1
[2]
(ii) The system can be converted into NOR gates as shown in Fig. 15a.
gate A equivalent gate B equivalent
Fig. 15a Fig. 15b
Give one benefit to the designer of using a single type of logic gate.
...................................................................................................................................... [11]
(iii) Fig. 15b shows the developed system in its simplest form.
Explain why two of the gates can be removed from the circuit.
...................................................................................................................................... [2]
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(b) Fig. 16 shows the circuit from Fig. 15b as a PCB layout.
The IC to be used is a 4001B quad NOR gate.

4001B
r

terminal 1 =—y
terminal 2 m—y

14 VDD

terminal 3 4 4

[N [o] [o] [+] [e] [v] [
el [of ] 2] &I ] [E]

Vss

Fig. 16
(i) State the reason for connecting IC pins 12, 13 and 14 on the PCB layout.

(ii) A data table will be needed for users of the system to show which input should be
connected to each terminal.

Use information from Figs. 14 and 15b to complete the data table below.

terminal connection

1 room thermostat

2

3

[2]
(c¢) The output of the logic system operates a relay with a coil resistance of 150 Q.

The logic circuit voltage is connected to a +6V supply.
Use the formula V = | x R to calculate the current flow in mA.
.............................................................................................................................................. [2]
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(d) Explain why a designer may choose a logic system to operate the boiler rather than a
programmable PIC IC.

[Total: 12]
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