EE-100 Engineering Laboratory
Modulel: PCB

Dr. —Ing. Ahmad Kamal Nasir

[Office Hours]
Tuesday (1000-1100)

Thursday (1000-1100)
Room 9-245A (EE Dept. Right Wing)
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Today’s Topics

* Create computer schematic of your circuit
— Introduction to Proteus
— Introduction to Proteus ISIS GUI
— Basic circuit schematic in Proteus ISIS
— Circuit Simulation in Proteus ISIS
* Create computer generated layout drawing of a
circuit
— Introduction to Proteus ARES GUI
— Basic circuit layout drawing in Proteus ARES
— Circuit Visualization in Proteus ARES



Task 2(a)

 Hand draw a diagram/sketch for an electronic
circuit to Turn On/Off a LED. Use the proper
electronic symbol to represent circuit
elements of your circuit. [Hint: Use a switch
and resistor for control]
Circuit Specification:
Power Supply/Battery Voltage: DC 5V
LED Current: 20mA, LED Voltage Drop: 2V
Switch: SPST



PCB Fabrication Workflow

Translate your manual sketch in to a
computerized drawing

Simulate and analyze your circuit, modify the
circuit components if required.

Create a layout drawing of your circuit: place
and arrange the components and connect
then using wire-lines

Print the drawings and etch the PCB
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Voltmeter and Ammeter
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AC voltmeter and ammeter
Shows True RMS value
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Setting Up Environment:

Animation/Timestamp Control
» Il m

) e

System Settings
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E‘_ Text Yiewer Frames per Secand: BH Show Voltage & Cument on Probes? (V]
Set Display Options Timeslep pet Frame: 5D Show Logic State of Ping? vl
Set Keyboard Mapping Single Step Time: 50m Shaw Wire Vollage by Coloas?
Set Property Definitions Max SPICE Timesdap: 25m Show Wire Cunent wath Amowes?
[s9] | Set Sheet Sizes Step Animation Rate: 4
Set Text Editor
| Set Animation Options o .:I i l SFICE Dpii
Set Simulation Options DL : '
. Current Threshold Tu
Restore Default Settings Ok, | LCancel

Configuring the Step time faor Animation
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it PCB Module - Taskl1-2 - ARES Professiona
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Single Layer PCB

Copper Foil Layer i

Cross Sectional View of PCB with one layer of Cu on the top.
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I\/Iultllayer PCB Nomenclature

Buried Via Hole Blind Via Hole
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Plated Through Hole

Plated Plated
Top through hole Plasma Paste filled Unplated through hole
soldermask  (through via) micro-via micro-via hole (Backdrilled)
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Bottom Laser
soldermask micro-via
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Through-Hole/SMD Components
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Through hole components
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SMD Components

Condensador Condensador

P u 4640 470 0000
cerdmico de Tantalio 430 H) O O @ &
S M D S M D THESE STYLES ARE SHORT-CIRCUITING "ZERQO-OHM LINKS" OR "JUMPERS"

AMBIGUOUS AND
ARE RARELY USED
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Auto/Manual Component Placement
_ _ 1 System  Help

v Trace Angle Lock Ctrl+K
v Auto Trace Selection Ctrl+T
v Auto Track Necking Ctrl+N

v Auto Zone Regeneration  Cirl+R

4 Search and Tag... T
OR Search and Tag..,
AND Search and Tag..

Auto Name Generator.. N

%_‘fdr Design Rule Manager...

? >
% Auto Router... A

(ateswap Optimizer

ﬁ Power Plane Generator...
E:l Component Re-Annotator

{3# Connectivity Checker..
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Auto Routing
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View Edit Library Tools
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@Visualization
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Exercise
How the indicator works 1) Severe pollution J‘HLL_ handle

Polluted water often contains suspended particles.
which affect the passage of light. When light is shone

through the water towards the LDR therefore. the «F _- .

amount of light reaching the LDR will depend upon light being | 5 —LDR (ORP12)

the level of pollution. (See diagrams.) scattered by resistance of
particles LDR high

The resistance of an LDR depends upon the amount
of light falling on it. (See page 112.) As the light level 2) Light pollution

increases. so the resistance decreases. The ORP12 U“
LDR has a resistance of 10 million ohms (10 MQ) in

the dark. and as little as 130 Q in bright light. '
resistance of
b“'bf_l:l- rJ_ LDR low

SeNsor compenents
ya

ingicater
auln

How the circuit works

If you ignoré the variable resistor (VR) for amoment. -
the operation of the circuit can be explained as : e e
follows.

BFY 61
ransistor

When the LDR is in darkness (in polluted water) its
resistance is high. Insufficient base current flows to
turn on the transistor, and the indicator bulb is off.

Indicator circuit

In less polluted water however. the resistance of the
LDR falls. This allows sufficient base current to flow
to turn the transistor on. The transistor’s collector
current passes through the indicator bulb. making it
glow.
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Task 2(b)

* Design a circuit to turn on/off an LED
from top or bottom of stairs?

* Create computer drawings to simulate and
fabricate the PCB of the above circuit
Circuit Specification:
Power Supply/Battery Voltage: DC 5V
LED Current: 20mA, LED Voltage Drop: 2V
Switch: SPDT
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