




















































































































































































































































































































OPERATIONAL AMPLIFIERS V @ Interfacing 14
The two circuits below show an op-amp operating as a voltage comparator using a 9V sinale power supply.
The op-amp is triggering the 595 I wonostable circuit by taking pin Z to low voltage, ie. less than one-third of the battery vottage.

Potential Pividers Time Period
Diode ZN 330R |
100K 10K 100K | | Timing Resistor
On/0ff \© YV LEn
Switch \> +9V "“7 +3 he
. 65553
> 12 1 5'
ov
N 3308 |
gv—___—* 10K
- 100,F == Timing Capaci
00, iming Capacitor SZ\}‘ LEvZ
Operational Amplifier Monostable Circuit

The op-amp is controlling the 999 IC astable circuit by providing a voltage to pin 4 of the astable. When pin 6 of the
op-amp is high, the LEDs will be flashing. When pin 6 of the op-amp is low, pin 4 on the 59 IC will reset the output back to
0V and LED1 will stay lit.

Cowntrol Voltage
Potential Dividers | Frequency
Piode 330R

100K 10K K Rl

On/0ff L

Switch 0 e
| IOK KZ 6555 3
. ov 330R
gy T 10K

=i | 10~ 01

) \}LEVZ

Operational Amplifier Astable Circuit
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LOGIC GATES are digital electronic devices which have several inputs and one
output and are used to make decisions based on the condition of signals at
the inputs. The name of each type of logic gate explains its function. The
following are logic aates:

AND, OR, NOT, NAND, NOR, and EXCLUSIVE OR

Logic gates operate according to strict logical rules and their outputs only change when certain conditions are wet at the
inputs. The state of the output is controlled by the state of the inputs and the function or type of logic gate being used.

Logic gates are digital devices so their inputs and outputs will only ever be at LOGIC 1 (HIGH) or LOGIC 0 (LOW). The input
signal to a logic gate has to be a digital signal. An analogue signal that is constantly chanaing by swmall amounts can confuse
an electronic systew that includes logic gates.

padh N

Analogue Signal Vigital Signal
Mechanical switches can be used to demonstrate how the AND gate and the OR gate function.
I +y j +V
A T
\I A B
B
lamp lawp
o ov < ov
AND gate - the lamp will light if OR gate - the lamp will light if
switch A AND switch B are both closed. switch A OR switch B is closed.

Logic gates can be wmade from discrete components but they are
usually made as PIL ICs. They normally have a number of the
sawe logic gates in the IC package. The gates operate separately
but get their power from the same power supply to the IC.

Shown in the diagram is a 14 pin PIL package which contains
four NANP gates.

Lonsdale Revision Guides



LoGic GATESH

Integrated
e
Circuits 1 6

Symbols And Truth Tables

TRUTH TABLES list all the possible combinations of inputs and the resulting outputs. There are three basic logic gates: ANU, OR
and NOT. All other types of logic gates can be built from combinations of these basic gates.

The Two-Input AND Gate

|
=
| B—

The output Q will be 1 when the

inputs A and B are both 1.
A B Q
0 0 0
0 1 0
1 0 0
1 1 1

The Two-Input OR Gate

A .
B Q

The output Q will be 1 when the inputs

A or B are 1 or both inputs are 1.

The NOT Gate

The NOT gate inverts (changes
around) the signal. The output Q
will be 1 when the input A is 0 and

A B Q :
0 0 0 Vice versa.
0 1 1 A Q
1 0 1 0 1
T 1 1 1

The Two-Input NAND Gate

=D
B—

The truth table for a NAND gate s

The Two-Input NOR Gate

A
B Q

The truth table for a NOR gate is

A NAND gate can be built by
connecting the output from an
AND gate into the input of a NOT

gate. A NAND gate means NOT
AND.
A B 1) Q2
0 0 0 1
0 1 0 1
1 0 0 1
1 1 1 0

the opposite of the AND gate. the opposite of the OR gate.
A B Q A B Q
0 0 1 0 0 1
0 1 1 0 1 0
1 0 1 1 0 0
1 1 0 1 1 0
A T A
b= a Qz B— al Qz

A NOR gate can be built by
connecting the output from an OR
gate into the input of a NOT gate.

The Two-Input EXCLUSIVE
OR Gate (XOR)

A\

i O

The EXCLUSIVE OR gate has been
developed from the OR gate. It
gives a high output if either of the
inputs is high but a low output if
both inputs are high or low. The
EXCLUSIVE OR gate is a true OR
function and was developed to
remove the condition when both of
its inputs were high and resulted
in the OR gate functioning in a
similar way to an AND gate.

Compare the condition when A =1
and B = 1 against the truth tables

FEEg e me s CEIE for the AND gate and the O gate.
AT e A @ A B Q
0 0 0 |1 0 0 0
0 1 ] 1 ] 0 0 i 1
T T 0 [ 1 [0 1 0 i
T 1 [ 1 [0 i i 0

Lousdale Revision Guides
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Universal Building Block
The NANP logic gate is often referred to as the universal building block because every type of logic gate can be made by
combining NAND gates. The advantage of using only NAND gates to construct logic circuits is that it reduces the number of

different logic ICs in a circuit, resulting in a smaller PCB, reduced cost and less soldering and also removes the need to stock a
wide ranae of logic ICs.

A NOT Gate ‘

A Q
2 0
T 0

—

T

An AND Gate

T
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Astable Circuit Made From NAND Gates

Two NANP gates in combination with their inputs
connected with a fixed resistor and a non-polarised
capacitor makes an astable circuit with an equal mark-
space ratio. The frequency of the astable can be altered by
changing the fixed resistor to a variable resistor.

The value of C, the non-polarised capacitor, needs fo be
swall (around 100nF) and the resistor therefore needs to
have a high resistance value of around 1M5.

== n e
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é Delayc"cun‘ Made From NAND Gates

A time delay can be made using two NAND gates in
combination with their inputs connected. When the inputs fo a
NAND gate are connected in this way, it makes the NAND gate
operate as a NOT gate, or inverter.

When the circuit is first connected o a power supply, the
capacitor immediately starts to charge up through the resistor
and the logic state on the input pins of gate A is 0. The logic 0
is inverted by gate A to logic 1 which is the input logic to gate
B. Gate B inverts this logic 1 to logic 0.

When the voltage across the capacitor reaches a threshold
level, the logic state on the input pins changes to logic 1. The
logic 1 is inverted by gate A and the input on gate B becomes
logic 0 which is then inverted again by gate B to logic 1.

The threshold level is the input voltage that is needed to
change the output state of a logic gate. If a supply voltage of
5V is being used, then the threshold level is around 35V. With
a 9V supply, the threshold is 8V.

( Logic Latch Made From NAND Gates

The diagram shows two NAND gates in
combination with their inputs connected.
Connecting the output of gate B fo the input

of aate A with a fixed resistor, R, makes a
LOGIC LATCH. If the input to gate A is logic
1, output will be logic 0 which then becomes
the input 1o gate . The output to gate B 1

would then be logic 1 which is returned —»—E A )c

back to the input of gate A by the feedback
resistor, R, creating a latch. If the signal at
aate A changes to logic 0, it will not break

the lateh due to the feedback resistor.

+
—
o OV
E
Z Iess 7 7 ] Z
N | nee § I | N
Vv AN
0
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DECADE COUNTERS

The CMOS 40178 decade counter is an extremely useful device which is easy to use and has wmany applications. The decade
counter is available in a 16 pin PIL package and can operate between 3V and 15V. The 40178 consists of ten outputs which
produce a sequential output. Only one output is high at any one time. If LEDs are connected to the output pins, they will each
a0 high in their sequential order. The speed at which the LEDs come on and o off will depend on the speed of the pulse
aenerator or clock which is connected to pin 14 of the decade counter. A very fast clock will make the LEDs appear as though
they are all lit at the same time. If the ten LEDs are arranged sequentially in line, a rippling effect can be obtained as the LEDs
a0 high then low. 310 15V

For normal counting to take place, the clock enable {pin 13), the reset
(pin 19) and the “divide by 10" function (pin 12) should all be connected
10 0 volts. Connecting one of the ten outputs directly to the reset (pin
19), causes the counter to reset back to the first output (pin 3). This is
particularly useful when all ten outputs are not required, for example
an electronic die circuit or a game which has to show lives lost. A push
to make (PTM) switch can also be connected to pin 19 which provides
a means of manually resefting the counter. The count can also be stopped
by taking the clock enable (pin 13) high through a push to make (PTM)
switch. Once the switch is released, the 4017B continues to count.

TOP VIEW

An Exa; OfA ?ecade Counter

The circuit diagram below is an example of a counting circuit using a 99 IC operating in the monostable wode set on a short
time delay clocking into a 4017 IC decade counter. The circvit is being used as a steady hand game and after five lives have
been lost, the thyristor latches and the buzzer sounds.

The wmonostable set on a short time delay is operating as a type of SCHMITT TRIGGER to eliminate switch bounce (see page 108).
When the wand and track of the steady hand game touch, only one life can be lost approximately every two seconds. Whilst
pin 3 of the wonostable is high, the person playing the game is protected against switch bounce and can regain their composure.
When the person has lost their fifth life, the 4017 decade counter sends a high signal to the gate of the thyristor which
causes it to [atch and the buzzer to sound. The reset switch is pressed to reset the decade counter and the reset switch across
the thyristor is pressed to break the latch.

Two Second Time Delay Monostable  Decade counter to reset on count of ¥ Thyristor Latch

Battery 10K ;"".Up l

Polarity %S esistor ;{ Reset IKH

Viode 4017 1C Buzzer

M Jra [ I = =
\ g (] Th
21 5] (] ;— '31'0r
t Wi
. Reset K
2 =——=101 Wand ¢ V V ¥V V¥V V Gameon OH{K“QT
+ _o NN INTIR TN LED
W= Trigger Pull Pown Yre—

Resistor
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When wechanical switches are used in electronic circuits, it is sometimes necessary fo overcome a problem known as
SWITCH BOUNCE. Inside a mechanical switch there are small metal contacts which come together when the switch is closed
1o make a connection. When the switch is pressed and the contacts are nearly touching, there is the possibility of current
jumping across the small gap and causing a rippling effect of on and off pulses. Unwanted pulses can also occur when the
contacts come together and bounce back and forth rapidly when the switch is closed. [n a counting circuit, switch bounce can
cause a sinale count, made by a switch, to be registered as several counts.

There are a number of ways of eliminating switch bounce and one of the simplest ways is to use a 595 IC monostable sef on
a very short time period.

1

Resistor

Piode 4&
| 10K H Pull Up 10K

e =l

] Timing Resistor

On/0ff o
Switch \§> T +V
O
&
o
PT™M
s Switch
9v T * . e . +*
o 1yF === Timing Capacitor 100nF ==

When the push to make (PTM) switch is pressed, pin Z is taken fo OV and pin 3 goes high for a time period dependent upon
the size of the timing resistor and the timing capacitor. This time period (=C x R) will be greater than the total duration
of the possible switch bounce.

Pin 3 High

Time period of wmonostable, (=~C x R)

which is greater than total duration
Pin 3 Low of switch bounce. Pin 3 Low - Monostable state

e
Pin Z Triagered

|

TIME (SECONDS)

Lausdate Revision Guides
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SiﬁTrigger

Another way of de-bouncing a switch is to use a
special type of NAND gate called a SCHMITT
TRIGGER. The device is available as a 14 pin PIL IC
and contains four separate logic gates. The circuit
symbol for a Schwitt Trigger is the same as the
NANP gate symbol, with a hysteresis symbol ([])
in the centre of the gate. A 4093 ICis a quad
2-input NAND Schwitt Trigger.

” Schmitt rSwﬂch Debouncing Circuit

+V
0S0S0S0S0S0%0
- .

D; U

ov

Also available is the 40106 IC which, again, is a
Schwitt Trigger device and contains six separate
Schwitt NOT gates. It is used in the same way
as the 4093 IC.

When the switch is closed, switch bounce is prevented by the discharging action of the capacitor.

+Yo
o
T
A
Switch | ==1,F V.,
QVo I o— -0
— = e —————rr—

—
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When the 5599 IC was first introduced in 1972 it quickly became known as the
timer in a chip due to the way it simplified the wmaking of astable and U
wonostable circuits. In a similar way, PICs are often referred to as the computer

in a chip because they are essentially a computer in a special type of IC, which
can be programwmed to respond to input devices and control output devices. A

CPyU

PIC wicrocontroller includes a Central Processing Unit (CPU), Random Access b

Mewory (RAM), Read Only Mewory (ROM), a clock and input and output o
ports. A wicrocontroller therefore contains all of the units which are the basis

of a wicroprocessor or computer. ln a wicroprocessor systewm, each of these o

units will be made from one or wore individval ICs, whereas the PIC +

wicrocontroller cowbines all of these units into a single IC. A cow:?ufer
in a chip

‘PIC’ identifies one product range belonging to Arizona Microchip Technology
and stands for PERIPHER AL INTERFACE CONTROLLER. Many within the
educational sector use the alternative names PROGRAMMABLE INTERFACE
CONTROLLER or PROGRAMMAGBLE INTEGRATED CIRCVIT. Each year, willions of
PIC wicrocontrollers are used in all types of consumer goods and industrial
applications. PIC wicrocontrollers are widely used in daily life and can be found
in stereo equipment, PVD players, wobile phones, toys, computer products and
burglar alarms. A wodern car can contain around 40 PICS which can be used
for many purposes including controlling the managewent of the engine and
controlling the temperature within the car for the passengers’ comfort. A
washing machine can have one or two PICs which control the whole washing
cycle. Equally, a microwave oven can have a single PIC that processes
information from the key pad and controls the various devices within the oven.

As a single PIC can replace a wide variety of traditional components such as
transistors, logic circuits, timer circuits and counter circuits, manufacturers
require smaller stock levels and the product assembly time can be reduced due to
the smaller numbers of components, The final produet will have fewer separate
parts and is likely to be cheaper and wore reliable. If the manufacturer wants
to make changes to a product, all that is needed is to alter the programme
without the need to re-design the PCB and chanae the components. By using
PICs, manufacturers have greater flexibility - just by chanaing the programwme
and using a different case, a new product can be produced.

Types

There are two wain types of PIC wmicrocontroller - FLASH devices and ONE-TIME PROGR AMMAGBLE (0TP) devices and they
differ in the way they are programmed and erased.

Most PIC wicrocontrollers are FLASH reprogrammable which allows them to be erased electronically as many as 100,000
times. To change the programme (software), the PIC is placed in the programwer (hardware) and a new programwe is
downloaded to the PIC. Microcontrollers that can be reprogramwmed have an F in their reference number, for example, PIC
16F627. All PICAXE wicrocontrollers are FLASH reprogrammable.

One-time programmable devices, as their name describes, can only be programwmed once and if the programwe is wrong, the
PIC cannot be used again. Although there are versions of this type of PIC which have a small window that allows the
programme to be erased by a special type of ultraviolet (UV) light source, there are serious health and safety considerations.
The UV erasure units use a dangerous type of UV light compared to the type of UV light used in PCB exposure light boxes. OTP
devices have a C in their reference number but are rarely used in education due to the dangers of the UV light source.

Lawsdale Revision Guides




PERIPHERAL INTERFACE CONTROLLERS I o bt g3

PIC Sizes
PIC wicrocontrollers are manufactured in a range of sizes including 8 pin, 18 pin, 28 pin and 40 pin. All are available in a dual

in line. The larger PICs are wore expensive but have a higher number of input and output pins. All sizes of PICs use the same
BASIC language.

PICs can also vary in the amount of mewory they have and this deterwines how big a programwe can be downloaded into
the chip. Some higher specification PICs have Analogue fo Pigital Conversion (ADC) built into thewm so that analogue sensors
such as LPR and therwistors can be connected directly to the inputs.

THE MOST POPULAR PICAXE MICROCONTROLLERS USEP IN SCHOOLS

PICAXE Range 1 Size Memory (ines)|  1/0 Pins Outputs Inputs ADC (L=low) | Pata Mewory | Polled Interrupt |
PICAXE-08 12F629 8 40 y 1-4 1-4 1L 128 - prog -
PICAXE-08M 12F683 8 80 § 1-4 1-4 3 256 - prog Yes
PICAXE-18 16F627 18 40 13 8 5 3L 128 - prog -
PICAXE-18A 16F619 18 80 13 8 5 3 156 Yes
PICAXE-18X 16F88 18 600 14 9 5 3 256 +1Z¢ Yes

Power Supply

TIPS
PIC wicrocontrollers require a supply voltage Never use 2 9V pp
a9
of 3 10 5.5 UC which can be provided by AA this is well ab(‘)’;ﬁ:aﬂery as
alkaline cells of 1.5V. maxinom voltage of 5.5V and

will damage the pic. Most AA
battery holders yse the same
type of press-stud conpector

45V can be provided by using
3 AA cells ... 1.5V x 3 = 45V,

If a diode is used in series with the AA cells,

which fits
it will provide polarity protection for the PIC. e ;:‘:eig batfery
As the diode has a 0.7 voltage drop across its connect the pie t"m fo
leads, 4 AA cells can be used to give a voltage battery 0aPppP3

of 53V (4 x 1.5V - 0.7V = 5.3V)

Resonators

Most wodern PIC wicrocontrollers have an internal resonator which sets the speed at which
the PIC wicrocontroller works (4MHz). Other types of PIC wicrocontrollers need to have an
external 4MHz 3 pin ceramic resonator connected to the PIC wicrocontroller and the OV
power rail, for example, a 16F84 or 16F84A. The centre pin of the external resonator is
connected to OV and the two outer pins are connected to the two resonator pins. Resonators
are not polar components and can be connected to the PIC wicrocontroller either way around.

Lowsdale Revision Guides
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PICAXEOS PICAXEOSM
N D o A O
Serial In Serial Qut/Qut 0 Serial In | Serial Out/Out 0/InfraQut
In4/0vt4 | In 1/0ut /A1 In 4/0ut 4/A4 ____| h 1/0ut VAL
In3 In 2/Qut 2 In 3/Infraln In 2/0ut 2/AZ/PlayTune
R — T ™ =
18 Pin PIC Microcontrollers
PICAXE18 PICAXEI8A/PICAXEISX
W2/A2 | 1 l J ]8 In VA1 Ih2/A2 | ] l J ]8 In 17A1
Serial Out In 0/7A0 Serial Qut | In 0/A0/Infraln
Serial In n7 Serial In In7
Reset In6 Reset _____In6
oves—_ - =5V ov 5V
Out0 — | Out7 Out0 — — Out7
Out1 | Out 6 Out1 ___ Out6
OuieZes | Out 5 Out2 | Out
Out3 | 9 10 Out 4 Out3 9 10 |— Out 4
16F84/16F84A 16F627/16F628
o P ) o P G ) S
In3 In0 In3 | In0
In4 Resonator In 4 In7
Reset Resonator Reset Y
|
o | L 5V (1] — | 5V |
Out0 — | Qut7 Out0 — | L Out7
Qutjlpet. || Out 6 Outl | Out 6
Out 2 Out OutZ | | Outd
Out3 | 9 10 Out 4 Out 3 9 10 Out 4
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A PIC wicrocontroller is a programmable IC which
is able to store sets of instructions in the form of a
programwe and carry out these instructions
whenever the programwme is run. The
programwmable code that a PIC wicrocontroller uses
internally when carrying out the instructions in
the programwe is called MACHINE COPE and is
very difficult to use and understand. Therefore,
simpler programwming languages are used to
download instructions to the PIC. The internal
wmachine code within the PIC is then generated
avtomatically from the external programme.

Assembler Code

In industry, wicrocontrollers are programwed in a
language called ASSEMBLER COPE which, like
machine code, is also complicated and too advanced
for wost applications within the educational sector.
Assewbler code is an example of a low level
programming language and requires a greater
understanding of how PIC wicroprocessors work.
The lower the level of programwming [anguage, the
nearer it becowmes to wmachine code and the harder
it is to understand. The advantage of using a
low-level programwing language is that the
finished programwme is very concise, and runs
faster and wmore efficiently.

BAihd Flow Chart

Hiah level proaramwing languages, such as those used by PIC-Logicator and PICAXE, which use flow charts and BASIC
(Beginners’ All-purpose Symbolic Instruction Code) language, require very little knowledge of how PICs work and use
commands which are easy to learn and understand. Many PIC programwming systems support graphical programwming where
control systems are created as flow charts by dragaing commands onto the screen and drawing routes between them. A
number of these systems are able to convert flow charts automatically into a BASIC proaramwe. The disadvantage of using
high-level programwming [anguage is that it requires more of the PIC’s mewory space and runs slower.

Flotﬂlersus BASIC

B

Both ways of programwing PIC wicrocontrollers use the same BASIC [anguage commands. BASIC is a text-based [anguage that
is used throughout the world to programwme everything from PICs fo personal computers. The flow chart method provides a
user-friendly graphical way of joining the BASIC language commands together and areatly reduces the need for keyboard skills.

Flow chart programwing uses a swaller number of BASIC commands and is favoured by the educational sector. Complicated
and large programmes are best written in BASIC which has a greater number of commands and is a more powerful way of
programwing PIC wicrocontrollers.
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Flow Chart Symbols
A flow chart shows the order in which a series of commands are carried out, in other words, the sequence of events in which

something is controlled. There are different specific symbols for each command and they are linked together by arrows to
show the correct sequence of events. Some symbols are shown below.

Gl wa =% syl

Terwinator Pecision Process lnput/Qutput
represents start, represents a choice represents a particular represents additions to
restart, stop which can lead to instruction or action or removals from the
another pathway particular process
Flow Chart And BASIC

The two programmes shown below will make output Z of a PIC wicrocontroller go high for one second and then low for one
second and then repeat the process until the power is disconnected from the PIC.

BASIC Flow Chart
wain: high 2 C start >

wait | =

Y
low 2 / high 2 /
wait 1

Y
go to main wait 1

A
Y
/ low 2 /
Y
wait 1
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_fiﬁal System

The everyday decimal systew of counting uses ten digits, 0 to 9. When the count exceeds 9, a 1 is placed in a second column to
the left of the units column to represent 10s. A third column to the left of the 10s column gives 100s and then 1000s and so
on. The values of the columns starting from the right are: 1, 10, 100, 1000, or in powers of 10: 10°, 10", 10%, 10° efe.

Thlary System

Pigital electronics process digital signals which only have
two states, HIGH which equals 1, and LOW which equals 0, L AL
and therefore cannot use the decimal system of counting MSe LSE
which uses ten digits. Counting in digital circuits uses a 7°(8) 24 (4) 2'(2) 2° (1) Pecimal
counting system called BINARY which only has two digits, 0 0 0 0 0 0
and 1, and counts in powers of Z. The binary digits 0 and 1 0 0 0 1 1
are called BITS (derived from ‘binary digits’). Eight BITS 0 0 1 0 2
wake one BYTE. When counting in binary, many wore 0 0 1 1 3
columns are needed in comparison to counting in deciwmal. For 0 1 0 0 4
example, 11111111 in binary equals 259. 0 1 0 1 5
Successive columns from the right represent the binary 0 1 1 0 6
numbers in powers of 2, ie. 2°, 2', 2*, and Z° which in 0 1 1 1 7
decimal would be 1, Z, 4 and 8. The table alongside shows 1 0 0 0 8
how the decimal numbers 0 to 15 are coded in binary and 1 0 0 1 9
require four bits to aive 1111 which equals 19 decimal. 1 0 1 0 10
The column on the extrewe right is called the LEAST 1 0 1 1 1l
SIGNIFICANT BIT (LSB) and the column on the extreme 1 1 0 0 1Z
left is called the MOST SIGNIFICANT BIT (MSE). 1 1 0 1 13
1 1 1 0 14
1 1 1 1 19

Let the binary number be 1011 1011=(1x 22) +(0x 2O +(1x Z') + (1 x 2)
011=8+0+2+1
1011 = 11 decimal

Converting umbers To Binary Numbers

g e o

Continvously divide the decimal number by Z and record the remainder after each division. The remainder will be either 0 or 1
and this forms the binary number.

Let the decimal number be 11 11 = 2 = 5 rewmainder 1
§ +1 = 7 remainder }
1z + 1 = 1remainder 0
1 + 2 = 0 remainder |

decimal 11 (MSB) 1 0 1 1 (LSB) binary

"

"
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When working with PIC microcontrollers, it is sometimes easier to work in the binary system of counting, especially when
trying to control many outputs at the same time.

The following PICAXE programme demonstrates how to make a 7-segment display count from 0 to 9. The Z sign tells the PIC
wicrocontroller that binary is being used instead of decimal. The PIC output pins are connected fo the segwents of the display
as shown below. This means that all 8 outputs can be controlled at the same time.

PIC OUTPUT PINS

; N O G N N o

o N
i i e
=l T e ———
0 ——
) ————
=t ——
.=

‘_E_’dp—’

dpgtedcha

main: letpins=%200111111
pause 250
let pins=%Z00000110
pause 250
let pins=Z01011011
pause 250
letpins=7%01001111
pause 250
let pins=%01100110
pause 250
let pins=%01101101
pause 250
letpins=Z01111101
pause 250
et pins = 200000111
pause 250
letps=%Z01111111
pause 250
let pins=%Z01101111
pause 250
g@o to main

Always use a
comwmon cathode
type 7-seqwment

display.

~digit 0

‘wait 0.29 second
~digit 1

‘wait 025 second
“digit Z

‘wait 0.25 second
~digit 3

‘wait 0.29 second
~digit 4

‘wait 0.29 second
“digit §

‘wait 0.29 second
~digit 6

‘wait 0.29 second
~digit 7

‘wait 0.29 second
“digit 8§ =
‘wait 0.25 second
~digit 9

‘wait 0.29 second

abecde fand
a are high, dp is
low as shown on
the 7-seqment
display above.
Make sure you
check the
instructions for
the other digits.
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Below is shown a PIC-Logicator flow chart version of the
proaramwe to make a 7-seament display count from 0 to 9. As
the flow chart runs, the digital panel shows the changing state
of outputs and inputs as they would be if the flow chart had
been downloaded to a PIC wicrocontroller.

The mewory bar in the bottom right-hand corner of the flow
chart shows the amount of mewory available in the PIC.
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PICAXEL8 - COM1 Running

PICs are programmable devices.

PICs are purchased BLANK and then programmed with a specific control programwme.

Most PICs are FLASH reprogrammable which allows thew to be erased.

PICs require a voltage supply of 3 t0 5.5 UC.

PICs are the brain of an electronic system and can bring areater intelligence to the process section.
Cowplicated logic circuits are made simpler by using a PIC.
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GCSE Design and Technology Revision Guides

Designed to cover the core features of the relevant specifications, these
guides are perfect for use throughout the course or as a revision aid.

New editions are now available, which have been checked against the
specifications for examination in 2007 onwards. The original content has
been revised and updated where necessary to ensure that our guides
remain as reliable and user-friendly as ever.
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STUDENT WORKBOOK STUDENT WORKBOOK STUDENT WORKBOOK

Graphic Resistant aaaProduct
PRODUCTS MATERIALS DESIGN

STUDENT WORKBOOK STUDENT WORKBOOK STUDENT WORKBOOK

Food Textiles Electronic
TECHNOLOGY TECHNOLOGY PRODUCTS



F/¢5 - | ONSDALE

Westmorland House, Elmsfield Park, Holme, Carnforth, Lancashire LA6 1RJ
Telephone - Sales: 015395 65920 General Enquiries: 015395 65921 Accounts: 015395 65922
Fax: 015395 64167 Email: orders@lonsdale-educational.co.uk Web: www.lonsdale-educational.co.uk

ISBN 978-1-905129-11-9

2119

781905"12

Published by Letts and Lonsdale
£7.99




