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VISION AND MISSION

Government Polytechnic College, Perumbavoor Vision and Mission

Vision

To excel as a centre of skill education moulding professionals who sincerely strive for
the betterment of society.

Mission
¢ To impart state of the art knowledge and skill to the graduate and moulding them to
be competent, committed and responsible for the well being of society.

e To apply technology in the traditional skills, thereby enhancing the living standard
of the community

Department of Electronics & Communication Engineering

Vision

To excel as a centre of skill education in Electronics and Communication Engineering,
moulding professionals who sincerely strive for the betterment of themselves and
society.

Mission
e To impart state of the art knowledge, skill and attitude to the students and
contributing to their sustainable development.

® To merge technologies in the field of Electronics and Communication Engineering
with occupational skills, thereby improving quality of living.

4|Page




Government polytechnic College, Perumbavoor Page|5

Exp: 1 PEO, PO and PSOs of the Program Date :

Program Educational Outcome (PEOs)

PEO1: Secure successful careers in manufacturing, testing, maintenance, development and marketing
in Electronics and Communication Engineering.

PEO2: Acquire knowledge and competency in the domain to develop innovative, cost effective and
socially acceptable solutions to engineering problems in a multi disciplinary work environment.

PEO3: Develop strong fundamental knowledge that prepares them for professional careers/higher
studies with attitude for lifelong learning.

PEOA4: Instill the attitude to be sensitive to ethical, societal and environmental issues while pursuing their
professional duties.

PEOS5: Possess leadership qualities and be effective communicator to work efficiently with diverse
teams, promote and practice appropriate ethical practices.

Program Outcomes (POs)

PO1: Basic and Discipline specific knowledge: Apply knowledge of basic mathematics, science and
engineering fundamentals and engineering specialization to solve the engineering problems.

PO2: Problem analysis: Identify and analyse well-defined engineering problems using codified standard
methods.

PO3: Design/ development of solutions: Design solutions for well-defined technical problems and assist
with the design of systems components or processes to meet specified needs.

PO4: Engineering Tools, Experimentation and Testing: Apply modern engineering tools and appropriate
technique to conduct standard tests and measurements.

PO5: Engineering practices for society, sustainability and environment: Apply appropriate technology in
context of society, sustainability, environment and ethical practices.

POG6: Project Management: Use engineering management principles individually, as a team member or
a leader to manage projects and effectively communicate about well-defined engineering activities.

PO7: Life-long learning: Ability to analyse individual needs and engage in updating in the context of
technological changes.

Program Specific Outcome (PSO):
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PSO1: Specialization knowledge: Apply concepts and knowledge in the field of semiconductor
devices, communication and networking technologies, embedded systems.

PSO2: Professional growth: Generate ideas from the knowledge of engineering specialization leading
to professional growth.

PSO3: Entrepreneurship: Apply knowledge and understanding of engineering principles to initiate
entrepreneurship ventures.
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Exp: 2 Safety procedures Date :

SAFETY PROCEDURES

Problem Statement:

The safety instructions are presented to the attention of the students as a mean of preventing accidents
while performing experiments and activities in the communication lab of the department.The purpose is
to draw attention to the risks involved in lab activities to prevent human suffering and damage to
equipment.

Safety in the laboratory:

Working in the lab is not allowed without following electricity precautions displayed.

No individual work is allowed in the lab.

Laboratory in charge is responsible for the arrangements of your lab activities; Listen carefully to his/her
instructions and follow them.

To do and not to do:
Inform the lab in charge about dangerous conditions and faults in the lab or nearby environment.

Do not do any action that may harm people or equipments in the lab.

Do not misuse any of the tools or instrumentsbelong to the lab.

Strict discipline should be maintained in the laboratory.

Turn off cell phones before entering the lab.

At the end and beginning of laboratory, follow 5S procedures and leave the work table clean and tidy.

Electrical Safety:

Consult Electrical Engineering section available in the campus for electrical safety queries.
The lab equipment is powered from electrical sockets installed on the tables. Do not use equipment that
is powered from a damaged socket.

Do not use equipment that is powered from flexible cable with damaged insulation or if it’s plug is not
assembled properly.

Do not repair or disassemble electrical equipment including replacement of fuses installed in the
equipment.
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Do not open the main fuse box, unless it is an emergency and you need to switch off main circuit

breaker.

Emergency Switches:

The laboratory has circuit breakers, which is located in the main panel. Identify the place.
In an emergency condition,switch off circuit breakers immediately.

Result
Familiarization of safety precautions performed.

Signature of Lab in charge

Remarks

Readiness to do experiment

Completion of Experiment
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Exp: 3 Handling ESD Date:

HANDLING ELECTROSTATIC DISCHARGE (ESD)

Problem Statement:
Familiarize ESD handling procedures in the laboratory
Theory
In handling electronic devices, datasheets cautions about ESD (Electrostatic Discharge) precautions.
These devices are prone to damage because of electrostatic charges made by human body. These
charges may be up to 4000 volts and cause damage without being noticed. It is recommended to follow
ESD precautions on handling of these devices.
Points for the elimination of ESD damage to electronic components

1. Make sure you have a reliable ground point available near the table.

2. Do not wear clothing which generates static electric charges every time you move.

3. Do not handle static generating objects while working on electronics.

4. Store all chips and other components in appropriate anti-static containers.

5. Keep all ESD sensitive components and spares in anti-static envelopes for storage.

6. Be sure to turn off the power and remove the power plug from all equipment before working
repairing or assembling.

7. Do not plug in or remove equipments while the power is on.

Result
Familiarization of ESD protection procedures performed.

Signature of Lab in charge Remarks

Readiness to do experiment
Completion of Experiment
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Exp: 4

Creating Proteus Project Date :

Time : 30 minutes

Problem Statement: Create Proteus project for Schematic capture, single or Double sided PCB.

Procedure:

1. Do one time installation of Proteus 8

' UNTITLED - Proteus & Professional - Home Page

File

AE)

G Home Page x

System  Help
EH | QEEE R E - @

PROTEUS DESIGN SUITE 8.0

Getting Started

Schematic Capture
PCB Layout
Simulation
Migration Guide

@ Help Home

@ Schematic Capture
@ PCB Layout

@ Simulation

©Labcenter Electronics 1989-2012
Release 8.0 SPO (Build 15417) with Advanced Smulation
winw Iabeenter.com

Open Project | | New Project | Import Legacy Design | Open Sample

Recent Projects
c
F\projects 21
c
c

lab\New Project pdsprj

trainer acrylic - Copy.pdsprj
PCB\Mew Project pdspij
PCBINTEMPERATURE pdspij

Deskt

Deskt

> more._

New Version Available

Description Release Date USC Valid

Proteus Professional 8 15 SP1 [8 15 34318] 141112022 Download

Proteus Professional 8 14 SP3 [8 14 33469] 22/07/2022 Download

Proteus Professional 8 13 SP1 [8 13 32171] 07/01/2022 Download

17/06/2021 Download
03/11/2020

18/05/2020

Proteus Professional 8 12 SP2 [ 12 31155]
Proteus Professional 8 11 SP1 [ 11.30226]
Proteus Professional 8 10 SP3 [8 10.29560]
Proteus Professional 8.9 SP2 [8.9 28501
Proteus Professional 8.8 SP1 [8.8 27031
Proteus Professional 8.7 SP3 [8.7.26561
Proteus Professional 8.6 SP3 [8.6.23669
8.5 SP1[8.6 22262

Download
Download

05/09/2019 Download

07111/2018 Download

20/03/2018 Download

24/03/2017 Download

Proteus 21/03/2016 Download

Regstered To:
Kevil_Neil
wwn identili
Customer Number: 17-56753-440
Update Subscription Expires: 31/12/2089

04/12/2015 Download

17/07/2015

Proteus Professional 8.4 SP0 [8.4.21079)
Proteus Professional 8.3 SP2 [8.3.19906
Proteus Professional 8.2 SP2 [8.2.18911]

Download

17M2/2014 Download

Fres Memory: 21478
Windows 8 (x64) v6.02, Build 9200

ﬂ £ Type here to search

2. From file menu select New Project

e

Proteus Professional 8.1 SP1 [8.1.17358.0] 16/01/2014 Download

€3 Proteus 8 Professional - Cracked By PerTican-SonSivri.to

Download

22/05/2013

2 UNTITLED - Proteus & Professional - Home Page

File

System  Help

E
=

Mew Project
Open Project

Open Sample Project
Import Legacy Project
Save Project

Save Project As
Explore Project Folder
Close Project

Edit Project Description

Exit Application

Ctrl+MN
Crl+ O
S FSIGN SUITE 8.0
e ] 3
pen Project | Mew Project | Import L egacy Design  Open Sample
Alt+F4 lecent Projects

Fh\projects 21-22\fire\fire

[T~ W R VTRV

ChUsershAdminiDesktoppcb labi\Mew Project
F:\projects 21-22\digital\digital trainer acrylic - Copy
CiUsersiAdminyDesktoph\PCB\Mew Project
CihUsers\AdmintDesktopPCBTNTEMPERATURE
C\UsershAdminyDesktop' PCB4at3203.03.18

F:\projects 21-22\bell\LoRa Master
F:\projects 21-22\digital\digital trainer (1)

ChlUsers\ddmin\Desktopipcb lab\MNew Project. pdsprj
Fprojects 21-2\digital\digital trainer acrylic - Copy pdsprj

ChUsers\Admin\Desktop\PCB\MNew Project. pdsprj
ChlUsers\ddmin\Desktop\PCBT\TEMPERATURE  pdsprj

more._.

@ Help Home

@ Schematic Capture
@ PCB Layout

@ Simulation

New Version Available

| Description | Release Date |

[ Bratars Dectnncinmnt 8 15 D1 8 15 Aa21m [ai1m200a
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3. Browse a suitable folder and provide file name

dew Project

Import Legacy Design | Open Sample

@ MNew Project Wizard: Start 7 >
sts
nin\Desktop\pcb lab\MNew Projed Project Mame
1-22\digital\digital trainer acrylic
Mame | BER, pdspri
nin\Desktop\PCB\MNew Project.g I_ | 2
ninDesktop\PCB1I\TEMPERATI Path | C:\Wsers\Admin\Desktoplsample | | Browse
(®) Mew Project () From Development Board Blank Project
\vailable
Deq C Valid
mal 8.15 SP1 [8.15.34318]
mal 8.14 SP3 [8.14 33469]
mnal 8.13 SP1 [8.13.32171]
nal 8.12 SP2 [8.12 31155]
mnal 8.11 SP1 [8.11.30228]
mnal 8.10 SP3 [8.10.29560]
Back Cancel Help
mnal 8.9 SP2 [6.9.28501
mnal 8.8 SP1 [6.8.27031] 071172018 Yes
mnal 8.7 SP3 [8.7.25561] 2040372018 Yes
4. Tick Create a schematic from the selected template and click next
_egacy Design Open Sample
@ Mew Project Wizard: Schematic Design s >

ew Projed ) Do not create a schematic.
er acrylic (@) Create a schematic from the selected template
r Project. g Design Templates
MPEBRATI DEFALLT

Landscape &0

Landscape &1

Landscape &2 I
_ Landscape 43

Landscape &4 _

Landscape LIS A

Landscape LIS B

Landscap= LIS C

Fortrait A0 -

Desg Fortrait A1 = Walid

Fortrait A2
=18] Fortrait &2
1169 Fortrait A4

Fortrait US 2~
bl Il | Portrait US B

Fortrait LIS C
58] Sample Design
1228 C:“FrogramD atasLabcenter ElectronicssFroteus 8 ProfessionalsTemplatesi\Landscape 24.DTF
560

Back Mext Cancel Help

1]
i1] Q7 M1/2018 Yes
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5. Tick Create a pcb lay out from the selected template and click next. Default is for double sided PCB and
Deneric Single layer for single layer PCB.

it Legacy Design | Open Sample
@ New Project Wizard: PCB Layout T =

MMew Projed () Do not create a PCE lapaout.
ainer acrylic (®) Create a PCE layout from the selected template.

ew Project g Lawout Templates

TEMPERATI DEFALLT

Double Eurocard [2 Layer]

Double Eurocard [4 Laver]
Extended Double Eurocard [2 Laver]

_ E=tended Double Eurocard [4 Layer] _

Generic Single Layer

Single Eurocard [2 Laver]
Single Eurocard [4 Laver]
Single Eurocard with Connector

Degd C Walid
34318
33469
32171

31155
_30228] C:%ProgramD atatLabcenter ElectronicsProteus 8 ProfessionaltTemplates“"DEFAULT.LTF

29560
2220 § s Cancel Help
3501

031 07/M11/2018 Yes
IEEAT INIATIINAR W

6. Click Next for no simulation

Legacy Design | Open Sample
@ Mew Project Wizard: Firmware T >

lew Projeg (®) Mo Firmware Project
M&M O Create Firmware Project

v Project.g

MPERAT] | Family 8051 -
Contoller BOC31 -
Compiler ASEM-51 (Proteus) - Compilers...

Create Quick Start Files _

Des C Valid

.uw..
= e | [
~ | | =
|—= o (2]

=
i
&

= e =

07/11/2018 Yes

FEEAEAT
2B
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7. Click on finish

acy Design Open Sample

= Mew Project Wizard: Summary T >
Praojed Summary
acnylic Sawing As: CiiusersiwadminiDesktopisamplepch.pdsprj
oject [ w” Schematic
ERAT W™ Lavyout
Firmmwware
Details

Schematic template: C:\ProgramDatalabcenter ElectronicsProteus 8 ProfessionaliTemplatesiLandscape A4.DTE

Layout template: C:%WrogramData'Labocenter Electronics\Proteus 8 ProfessionaliTemplates\DEFALILT.LTF

Mo Firmware Project

Dedg C Walid
il
1
11
3l
i
1
2 Back Cancel Help
|
0¥ 112018 Yes
8. The Project is ready
= x

' UNTITLED - Proteus 8 Professional - PCB Layout
File Output View Edit Library Tools Technology System Help
DEES AEREAFEB R | @ B AFD MmE E 4383 £

PCB Laywul x

B 5 chematic Capture x.

COMPONENTS

43(°0Q N+0O>80OEN\ WREGBODO|LXE LS Y

£ >0 [TTT XK | =

Ko DRC errors

O Type here to search \';

i\l sers\AdminiDesklophsample\peb.pdspii



Government polytechnic College, Perumbavoor Page|14

Result

Proteus Project is created for schematic capture and for the required single or double sided PCB

Lab in charge Signature of the lab incharge Date

Readiness to do the experiment

Completion of the experiment
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iven Circul

Prepare Schematic capture for the g

5

Exp

Time : 2 hours

Problem Statement: Prepare Schematic capture for the given microcontroller circuit

T T I T I D I ] I E| T I o I il I v
Wd2Z:957 AWIL 0) A3y SYWNOHLAMY :Ag
b0l lidspd-gody\sm godh:4 HLVd
:39vd
TOYLNOD FUNLVHIAdINAL =11 noisza
ge-uer-L0
aLva [idspd-qod  :awvn 314
1180d
3 5]
T ™ z
V/._ %ol i
daLpso8 _ 1 715 7T { QO AV13Y
) 2o = 7Y
© O y001anY _ oL
Yol
ano
£y 0 o ¥0
£I¥078. 0 +Q f—
o 200 9
o o aIN 191007}
[ 1d 1y
o 17y
4 207
v
20M oA A
8YOINLY _
— INv/ad Q0NY f—==
< oniviead v % dee de |
i T sad [20] ¢0 T
= = oxiourad
e
feps Q— 1 oNizad
=<1 axuiad
SN ¢ ) —— axoad
= CWIXZOSOL8d S
—| 1353490d VIVLXAOSOL/98d i I
——] 705/500v/50d ¥05/58d ==
¥dNaL O———] LnoA . $ Y¥aS/vOavIrod 0SIN/YEd %
0 0 Yok 51 £oaviead 200/ISON/ESd [~
) €0 ] 20aviedd 8100/5S28d [~ .
Yol 51 10avod VI00/8d [
'y O——¢{ 00avi00d 1d008d
an | ydWaL n
200
\4
20A
200
3 I ) I 2 I D I ] I T I T I o I l I v

Procedure:
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1. Create suitable project and select schematic capture tab

& pchb - Proteus 8 Professional - Schematic Capture

File Edit View Tool Design Graph Debug Library Template System Help
DEEHY MEEaEF@EEE- | @

E Schematic Capture x | PCE Lapout x

:{>
[zl 1 1
@ DEVICES I |
J.rlr
T i ]
= | 1 |
o>~
kX | |
| I )
& ]
/ f E
I:l H rcusc  peb pospr s
07-Jan-23
seHsTRE pob poepr]
O A st G | 1
™ : | : | | | | o anmes ey | me ccum
[69]
A
=l
2. Edit design properties and update the name plate.
= pcb - Proteus & Professional - Schematic Capture
File Edit WView Tool Design Graph Debug Library Template System Help
& = m iy EE Edit Design Properties k. (% Q
== S chematic Cap‘lul Edit Sheet Properties
— 0000000 Edit Design Motes I
* Configure Power Rails...
2
-
- 4] | Mew (Root) Sheet
E—— @ Remowve/Delete Sheet
n.g._g Goto Previous Root or Sub-sheet Page-Up
@ DEWVICES Goto Mext Root or Sub-sheet Page-Down
=]
i -
:D: [$a| Goto Sheet
=
:l w 1. Root sheet 1
- 1 -

INES @0 &
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5
B8 Edit Design Properties s

Eilename: |C:"-.Users'\.&.dmin'\Desktop\.sample\.pcb.pdspri
Title: TEMPERATIIRE COMTRO 6
Doc. Moo [123 |
Fevision: |‘I.D | —
Author:  [AU THOMAS |
Created: Saturday, January 7, 2023 7
Modified:  Saturday. January 7, 2023

Metlisting Options =

Global Fower Mets?

Cache Model Files? Cancel s
FILE NAME:  pcb.pdsprj DATE: | |
pesicn T e: TEMPERATURE CONTROL | 07-Jan-23

; PAGE: g
PATH: C:\WUserstAdmin\Desktop\sample\pcb.pdspr of 1
BY: AlJUTHOMAS REWV: 1.0 TIME: 1:36:34 PM
E | (€] | H | N I

3. Click OK. Use external mouse point to the specific place in the screen and scroll for zoom in and out.
Make sure that you save the project inbetween.

4. To select a component click on op-amp symbol and click P

2 pch - Proteus 8 Professional - Schematic Capture

File Edit View Tool Graph Debug Li
ODEET AEREEGE R~ @

PCE Layout =

Design

B8 Schematic Caplure x

G0

DEVICES
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File

DEES ABEEaAFER - @

5. Type the required component on the Keywords and select the component based on the required foot

print.

Edt View Tool Design Graph Debug Library Template System Help

B+ +2889

E8 Schematic Capture x| [I PB Layout x

+[¥|r

©370Q [+@E>8DOEN\ WY OO & )= + i

H 0 Type here to search E

8 Pick Devices

E L

B0 owcs

ATMEGAZS®  AVR2
ATMEGASS AVR2
ATMEGASS_32PIN  AVR2
ATMEGASEP AvR2
ATMEGABEP_I2PIN_ AVR2

Subcategory:

tes SRAM, 512 Bytes
tes SRAM, 512 Bytes
tes SRAM, 512 Bytes
3 tes SRAM, 512 Bytes
ATMEGAS_32PIN  AVR2 8 KBytes Flash, 1088 Byles SRAM, 512 Bytes EEPROM, ADC. Ansbog

X
ATMEGAS Preview:

VSM DLL Model [4/R2DLL]

—| PaoicPt PCO/ADCO

— PBIIOCTA PC1/ADC1

—| pe2iSs/0C1B PC2ADC2

—| PBaMOSIOC2 PC3/ADC3

—| PBAMISO PC4/ADCAISDA

—| PBSISCK PCSIADCAISCL

—| PBETOSC1/XTAL PCBIRESET

PBTTOSC2IXTALZ
PDORXD

PDUTD

FDZINTO

PDI/NTT

PDATONCK

=

AREF PDBIAIND
AvCe PDTAINT

DIL2ENAR v

oK 1 Cancel

> b Il M| @ riovessages

Floot sheet 1

ENG  202PM

£ 30 Haze

spa W S m

6. Click OK and click on the schematic capture window where you need to place the component.

& pcb - Proteus 8 Professional - Schematic Capture

File Edit View Tool Design Graph Debug Library Template System Help
DEEN NEE<@EE~ @ B+ +a8a0

[E8 Schematic Capture x PCB Layout %

2 JEAE 4

=N

<1 0Qi+mrEU@OENRYO®LE v+

U1

% PBO/ICP1 PCO/ADCO %

15 pB1/0C1A PC1/ADCT 2=

12 PB2/SS/0C1B PC2IADC2 [—52

11 PB3amosIoC? PC3/ADC3 [—22

25 PB4MISO PC4/ADCA4/SDA [—=L.

12 Pasisck PCS/ADCS/SCL (22

—2— PB6/TOSC/XTAL1 PC6/RESET |——
A9 1 pR7/TOSC2UXTAL2 =

PDORXD |—2—

PD1/TXD [~

PD2INTO [——

PD3/INT1 [—2—

PD4/TOIXCK f—2—

L PD5/T1 [—

21 Arer PDG/AINO [—1=

20 1 avee PD7/AINT |—2

ATMEGAS

ou
will
find
the
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selected component on Devices. For repeated use of the same component, click on the list in devices
and place on the capture.

2 pchb - Proteus 8 Professional - Schemat

File Edit View Tool Design Grapt
O &5 H 9 | o B EE @

[EE Schematic Capture 3 FC

[]

L3
T
*

(2 (9 DEvICES

g (&= F i

\I.""

o [0 2

8. Repeat the procedure for more components. To rotate a component, either place the component on
capture, right slick and select rotate

1; PBO/ICP1 PCO/ADCO 32
— PB1/OC1A PC1/ADC1 |52
——] PB2/SS/0oc1B PC2/ADC2 |—52
| PB3/MOSIOC2 PC3/ADC3 [—5>
X1 o PB4MISO PC4/ADC4/SDA [—5&
| =—{ PB5/SCK PC5/ADCS/SCL —=
PRATOSC1/XTAL1 PC6/RESET
‘| I:l | Drog Objert TOSG2/XTAL2
3¢ e e PDO/RXD |—%—
P Eera—— PD/TXD |—2
Rotate Anti-Clockwise  Num-+ PD2/INTO 5
Rotate 180 degrees PD3/INT1
XMier Curt-ha PD4/TO/XCK f -
Cut To Clipboard ! 12
2 PDG/AINO
R > PD7/AINT |—3

Show Package Allocation
Show in Design Explorer
Show in PCE Layout

HEIHOE Y FR AIQ0Q
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or rotate using the shown tool before placing

Schematic Capture > FCE |
L3
_| N l_ —
= = DEVICES |
i IATMEGAB I
s
=[>-
2
[l
]
/l
=
/
[
O
{8
A
.
=)
o
e
T
9. To edit a component value, double click on the component and edit the value
U1
14 PBO/ICP1
B8 Edit Part Value ? >
Label ] Syl |
I String: 11.0592 kb < ﬁ Auto-Sync?
F(;;lale (] Shi all
Horizontal Wertical o
—— X1
CRYSTAL @ Left () Centre (_) Right
l O Top () Middle (@ Bottom

Cancel
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iLEL:

rAP8UOE\D

10. To make a connection, click on the point from where the connection is to be taken and drag to the

point to which the connection is to be made.

X1

11.0592 Mhz

11. To make a ground or Vcc.

-

LoHEL

= TERMINALS

DEFALILT
IMNPUT
oUTRPUT
EBIDIR
POWE R

BLIS

U1

-

N N N Y [N O N
(@] [(o] [{o] [oe] aN] [o2] [S3] E>N

PBO/ICP1
PB1/OC1A
PB2/SS/OC
PB3/MOSI/
PB4/MISO
PB5/SCK
PB6/TOSC
PB7/TOSC:
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12. To select a new sheet, do the following procedure. For navigating from sheet to sheet, use page up or

page down.

& pch - Proteus 8 Professional - Schematic Capture
File Edit View Tool

=1" E ARl --

Schematic Captui

Edit Design Properties
Edit Sheet Properties
Edit Design Motes

Design = Graph Debug Library Template

Systern  Help

1
k Eat '_.Il ? Configure Power Rails...
| |
o | e )| Mew (Root) Sheet _‘ |
c
ﬁ Remove/Delete Sheet
L] 0 ]
4 g| Goto Previous Root or Sub-sheet  Page-Up
J:r E TERMINALS BE Goto Mext Root or Sub-sheet Page-Down
DEFALLT *
¥ INPUT i
EIL[IJFF"UT [¢ Goto Sheet
=
L=
POWER
I R OUND | 1: Koot sheet | U1
EUS
& 1 s
i 5] FPB1/0C1A
7] FB2/55/0C1B
o - peamosiioc2
L r— J9 ] FE4/MISO
= X1 —5— PBSISCK
— 410592 Mhz - PBBTOSC1/XTAL1
Wi 2 PETTOSC2/XTAL2
|
@ ; C2 C1 21
<=1 AREF
% 33p 33p Pl

13. To delete a component select the component and press delete.

14. Use suitable connectors to ensure modularity of design

NTE-R46-12

|| 3 RL1

J2

L= |
Lo}

N|=

L=

15. Repeat the steps to complete the schematic.

TBLOCK-I3
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A ] 1 1 1 E 1 E 1 1 1 1 K
WCC
0f 0f
| vGe -
u1 1 u2
1 % FPBOICP1 PCO/ADCO R1 1
—=— FB1/OC1A PC1ADC1 10k
% PB2SE0C1B PCZ/ADC2 C3 H
| | 15| PEAMOSIOS2 PCYADC3 o4 o
= FB4iMISO PC4/ADC4/SDA 2
X1 18 Pesisck PCSADCS/SCL I vour Cf TEWPR
S OEOD Nk ;o] PESTOSCINCALY PCBIRESET
2 PBTTOSC2KTAL2 — 2
FDORXD 3 LM3s
FDITXD
| | PDZ/INTO l o
FDINT1
FDATOXCK =
E L ot 21| arer PD:?:\:;
D E2 20 1 avee PDTIAIN
| | ATMEGAR | |
3£ Bl lado veo
4 ” PN 4
| s | -
5 =
1
2 & D S 7 Ergmmz § = i
veo 1NS00TGL
| L — o+ .G . s ; TBLOCK-I3 ]
——{lpt
ﬁj i H 10k
65 I AUTIONTR & & 6
b= s I uz 35 Q1 i
e 1 [A — BCB4TER
o 1k # K 10k g
2
K
| L PGETT L =
2|
- FLENAME:  pcb.pdsprj DATE: | |
oeseuTme: TEMPERATURE CONTRoL | 07~/an-23
9 PATH: F:ipcb ws\1ipcb.pdspri :’Aﬁif 1 9
BY: ALIU THOMAS REV: 1.0 TIME: 2:51:50 PM
A ] I I I E I E I I I K
Inference The schematic drawing is made using schematic capture

Lab in charge

Date
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Exp: 6 Preparation of PCB layout Date :

Time : 3 hours
Problem Statement: Prepare PCB layout in double layer for the circuit given in experiment no. 5.

1. Select PCB layout tab as shown below.

2 pch - Proteus 8 Professional - PCB Layout

File Output View Edit Library Tools Technology System Help
DCEHY dEEAFBER - @ AR m+ | +RQE64 L[5 | 48 i |22 |12

Schematic Capture % PCB Layout x & METLISTERRORS x

COMPOMENTS

OSSR\ @RE®BPOOO LX) reve

2. If the lay out shows any net list errors, to rectify such errors click on NETLIST ERRORS tab.

2 pch - Proteus 8 Professional - METLIST ERRORS
File Systern Help

DEHT CAEEAEEEE - @

BB Schematic Capture 3 PCE Lapout = & METLIST ERRORS x

Mezzage

€3 Pin 'D+' not found for component 471",
€3 Pin 'D-' not found for component 41",
€3 Pin 'GMD' not found for compaonent 1"
€3 Pin "/CC' not found for component 41"
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3.

In this specific case, connector J1 is not assigned pin numbers. To assign pin umbers go to schematic

capture select the component, right click and select packaging tool.

Systern Help

RS x + | Drag Object
Edit Properties Ctrl+E
& ! | 3| Delete Object ! E L
c Rotate Clockwise Mum--
0 '.f:} Rotate Anti-Clockwise Mum-+ L S
%2 | Rotate 180 degrees &
B 4= H-Mirror Ctrl+ M
TEMFR
i Y¥-Mirror 55
1 PCOADCO 24—0 []
. PCAADC] p———
3 % Cut To Clipboard Lo i
= Copy Te Clipboard PCIADCE [—5=
—H— 4ADC4ISDA [—=
X1 Decompose Bt
- — 11.0582 MR 4 i BELUEE 2
4 FDOIRXD —g
FOAMAD [—=—
= w FOZINTO ;—D relay
Tﬁ FD3(INT1 [——
PD4TOXCK [
G2 i1 I Show Package Allocation FDSTY ==
= 33 23 - . . PDE/AIND —
F P Show in Design Explorer EOTAIN —=
| | 1| Show in PCB Layout
iﬁ MCC
g i}
:[::-* Make Device
— Voo #4 | Packaging Tool ) o
& Increment Page-Up
L
‘1 Decremnent Page-Down
& VG
El — D+
jmmm I
o C4 GHND ; -. H A
104 =
L AUY1007-R @y @
EmEE : R4 LB
RELAY O) — —— e
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4. You will see that pin numbers for the connector are not assigned.

BB Package Device

uz2

Packagings: | COM4_1:x4_USE_B_AM
Default package? Add Rename Delete 2
|:| X1 WOUT f—=—mT) TEMF
=T ' Mo, OF Gate Gates [elementz] can be swapped on the PCE lapout? )
LM35

Fin Hidden  Common  Type B
D+ 1/0 —

L co—L-¢c1||D i/ <: T

3p 33p GHD Power
WECC Output
vcC
MC Pins Add Pin RL1 1
/ NTE-R48-12 i

Swapable Ping:

< C4 =

104
Use ARES Libraries Help Cancel
K E
T
5. Check the internet ofr exact pin configuration of the connector, in this case USB Type B

USB Type A and Type B pinout

- - —
- - . 1
Female Male 1 Wee Red +5Y
m E]l |4 GHND Black Ground
Female Male
wwrw,aTechnophiles.com
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6. Select the suitable pin and click assign package and proceed as per instructions.

MCC
WCC
T WCC
1 U2
[EB Package Device ? >
Packagings: | COM4_1x4_USE_B_AM it [
L
i T
1 Default package? Add Fiename Delete =
——— 111.04
Mo, Of Gate Gates [elementz] can be swapped on the PCE layout? o loked
Fin Hidden Common Type I
D+ 1/0 3 ==
2—-—c1||D 140 2] @ T
i 3p GHD Fower 4
WEC Output 1

RL1

/ NTE-R48-12

WCC
T MC Pins Add Pin
Swapable Pinz:

Use ARES Libraries Help Azzign Package(s) Cancel

T T

7. Select and place componenets from compnents tab. Check whetehr all componenets used in the
schematic are available in the lay out tab.

& pcb - Proteus 8 Professional - PCB Layout
File Output WView Edit Library Tools Technology Systemm  Help

DEED ARERERND- @ BAfmm+:2 +aaaq o ®
B8 Schematic Capture i¥] PCB Layout

COMPOMEMTS
Al ~

330)
[104]

(104
D1 [1M4007GL)
J1 [AUS1007-R)
J2  [TBLOCK-3)
01  [(BCS547BF)

R1 [10K]
R2  [10K]
B3  [10K]
R4 (1K)

RL1  [MTE-R4E-12]
11 [ATRMFEAR

H@PODO LX) LYy
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8. Place the components suitably.

9. Draw board edge.

Schematic Capture PCB Layout x

=

COMPOMEMNTS

NHOPSUQEN WREOBOBO XLy bvlr

)

[ Top Silk ~| : #F | == T T XK | & F:4peb wshl4peb.pdspri % o
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10. Put M3 mounting hole

@ pchb - Proteus 8 Professional - PCB Layout
File Output View Edit Library Tools Technolegy System Help

DEEY AEEEGBER~ 0 BAfnim+E | +A8a3 9 &3 BT

[EE Schematic Capture PCB Layout x

C-100-45
C-100-60
C-120-60
C120-9
C-140118
C-150-60

C-250-44
C-300-30
C-H00-E0
DILCC
RESISTOR
R

#+1|90Q N+O>SUOE\ | GWREO@BORO X IS0y >
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11. Insert suitable label on Silk layer/ top layer or bottom layer

DEEA REEER@EE. @ [AaiHD M $888Q 9 R FAH

B8 Schematic Capture PCB Layout x

k=
TEMRP . CONTR. VER

AL 1

EM :vueoLs

FoQ N4APSUVOE\ |GRENOBODO XIS BY

Top Copper v| 5 1 OE @ % : 'ﬁ' :)%f: 1 F:pch we'1hpoh. pdspri
|

.
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12. Set Design Parameters for power

o i* ) BT 85 56 .<:=

Design Rule Manager

m Met Clazses | Defa

Met Clazs | POWER Rename Delete

Fiouting Styles Laver Azgignment for Autorouting

Trace Style | TR0 Pair 1 [Hoz, |-T|:||:u Copper

Meck Stle | [Mone [Wert): |- Bottorn Copper
Wia Shile DEF, Pair 2 [Hoz |[](None)
et |[]Mone)
Pait 3 (Hoz, |[]{Nane)
[Vert): | CiMone)
) Top Blind Calaur Pair 4 (Hoz, |[]Mone]

() Bottom Blind Hidden? [] Wert): |[](Mone)

i) Buried Pricriby:

Yia Type: atzhnest Dizplay:
(® Momal

Cancel
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13. Set design parameters for signal

Design Rule Manager

Design Rules  Met Classes ] Defm
Tt 3 | SIGNAL > New Rename TR

R outing Sholes Layer &zgignment for Autorouting

Trace Style | T40 Pair 1 [Hoz, |- Top Copper

Meck Style | [Mone [Wert): |- Battorn Copper

ViaStle | DEF Fair 2 [Hoz. |[][Nane)

pertl: ([ ]iMore)

Pair 3 [Hoz! | CdiMone]

Wia Tope: Ratznest Dizplay:
Mert] ||:| (Maone)

(®) Mormal

) Top Blind Colour Pair 4 Hoz. [ ][Mane]
() Battorn Blind Hidden? [] Mertl: |[_][Mone]

() Buried Pricirity:
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14. Click auto routing and wait for the PBCB to be completed

? it , B s 26K

15. Click begin routing

Shape Based Auto Router

E xecution Mode:

(®) Fiun basic schedule automatically

Fanout Pazzes al Repeat Phases:
Routing Pazzes: a0 Eilter Pazzes:

Cleaning Pagzesx |2 Recaorner Pass: Yes oW

() Bun specified DO file automatically Browse

() Enter router commands interactively
Launch external copy of ELECTRA

Dezign Rules: Confhict Handling:

Wire Grid: (®) Treat conflicts as missings
via Grid: () Load conflicts as ilegal tracks

Allow off grid routing? lllegal tracks_will flash__l,lellqw and
B ghow az desigh rule violations.

X

Begin Routing

Expart Dezign File

Impart 5ezzion File

Reszet to Defaults

Cancel
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16. The PCB layout is ready

TEMP .CONTR.VER

7 | |
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17. For a 3d View

DEHW| AEMEea G E - | @

[BE Schematic Capture >

*

FOE Layout x - <8l 3D Visualizer x |

‘ TEMP.OCONTRI_. ‘
.oo o \o
... o.l—o
oio’o jb OOO o
) 3200000 uOOOOOOO
E=)
° m ) 000
/3

(]

. JATNMOD .AAaM3T

ON——C
000000000000 O0O0

=iNe

TEMP .CONTR.VER 1.0

AL 1

3

J2

0l =

; s

- o N - =S ()
TOP LAYER BOTTOMN LAYER SILK SCREEN

Inference

The two layer PCB layout for the given schematic is prepared

Lab in charge

Date
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Exp: 7 PCB designing at constrained dimensions Date :

Time : 120 minutes

Problem Statement: Prepare double sided PCB of Experiment 5 restricting PCB dimensions as shown below.

82rm

Ll bl

n m
o Srara Sikara 7
3
3 ey o 3
o0
3 s @ ||
L N 7

W2

3
R

n

Ll

SKILL — EXCELLENCE - SUSTAINABILITY
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Procedure:

1. Select convenient snap from the menu

< pcb - Proteus 8 Professional - PCB Layout

File Output | Wiew Edit Library Tools Technology System Hel

[ = i Redraw Display
[EE Schemat

F

Toggle Board Flip
Toggle Grid

Toggle False Origin

Toggle X-Cursor

Goto X-¥ Position
Goto Component

Goto Pin

v | Spnap 0.1mm
Snap 0.5mm

Snap Tmm

ITTTIeS50000 |=]
e g == — &M
]
g A
T [
] e
I P

Snap 2.5mm

El‘Ij ﬁi* Center At Cursor
ez ("% Zoom In

3

w6 Qb Foom Out

Foom To Area

DOENGREOROBY X)LV

[

B[ | Edit Layer Colours/Visibility Ctri+L

Toggle Metric/Imperial

Toggle Polar Co-ordinates

Foom To View Entire Board F2

Toolbar Configuration

R [#] Ak 33 WD

3D Visualizer =

E
G
I
c
z
X

Ctrl+G
Ctrl+C
Ctrl+P

Ctrl+F1
F2
F3
F4
F5
F&
F7

SKILL — EXCELLENCE - SUSTAINABILITY
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2. Select one corner of the board edge as origin by pressing “O” key in the keyboard. Press “M” to toggle
between inch and mm. Dragg the mouse keeping the pointer at the middle if the board edge to the
required dimension looking at the coordinates on the bottom right. Origin

o ENG 1203
® 25 suny A~ B T TP

3. To position mounting hole use line in silk layer to fix the coordinate

SKILL — EXCELLENCE - SUSTAINABILITY
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4. Finish routing the pcb

TEMR .CONTH.VER 1.0

VCCVDD

vepnis 1 i = |
u ohisa
_ *“ ks
a
H00045
e @ #00048 @

1

O _ 2% o 26 E - 23 2 o o » 1% w “® %
< = 3
I T

GND

ik
-SEe

Result

Double sided PCB prepared at constrained environment

Lab in charge Signature of the lab incharge Date

Readiness to do the experiment

Completion of the experiment

SKILL — EXCELLENCE - SUSTAINABILITY
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Time : 120 minutes

Date

— Single sided

igning

PCB des

8

Government Polytechnic College, Perumbavoor

N ERPE e THIL ok au EYNCHLANY A3
bR fkped poegeniaaady
2dmd
epuerzy|  AYI3dHLOOLINTE et
A [idspdpooianig
_
= 20N AL
o

ME-HEATALAL 7 7 W
]

i

g

o

)

| |

o) =

|

MEHETELAL \ :W
11 7

HHIIS
oy
T
e
o|m|o k¢
o0
o
ir

ee d-IMLA-M ” H
N2 [R4] 1_‘

0 _wo ;
+

a 200,
i

el =

paal)

ELANILLY

T SLNI 2l 353 WOD0EEd
£ MHATI0W R
3y O|m ELNI 2 A1 2EI00ERd
[3EE] j ZLHI DL 205 2520
XH O|m b L1203 TLL NUBO:DCY) NIVTLL L O N B
il O|m LNIDd 0 LoD JOTONIHS 0NDE d

i

am

Problem Statement: Develop single sided PCB for the given circuit.

Exp

SKILL — EXCELLENCE - SUSTAINABILITY
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Procedure:

1. Open new project and select Generic Single Layer PCB.

ject Import Legacy Design Open Sample
& Mew Project Wizard: PCE Layout ? >

pry () Do not create a PCB lavout.
ktop\sample\pch_pdsprj (®) Create a PCE layout from the sslected templats.
ktopl\pcb lab\MNew Projed Lavout Templates
ital\digital trainer acrylic DEFAULT

Double Eurocard [2 Laver)

Double Eurocard [4 Layer)

E xtended Double Eurocard [2 Layver]

;| E xtended Double Eurocard [4 Layer)  —

Single Eurocard [2 Laver] @
sle Single Eurocard [4 Laver]

Single Eurocard with Connectar

Des C “Walid

32 SP1 [8.15.34318
1 SP3 [6. 14 33469
3ISP1 [8. 13 321971
2 SP2 [8.12 31165
1.SP1 [8.11.30228] C:%FProgramDatakLabcenter ElectronicssFProteus 8 ProfessionaltT emplateshGeneric Single Layer LTF
1 SP3 [6.10 29560
SP2 [8.9.258501] T
SP1 [8.8 27031 | Q71172018 Yes

2. Complete schematic use 6 pin SIL connector for HC-05 (Bluetooth)

[E8 Pick Devices

Keywords Besults [38):
[s1c | [ Device Librans D escription
tatoh \hole 'words? " O | connmto connove block [mixed SIL/DIL packaging]
Show only pans with models? L1 | coygy iz connpwe black, [mized SIL/DIL packagingl
Category: COMMN-H15  CONNDWYE block [mised SIL/DIL packaging]
] EateEones COMM-H1E  COMNDWE block [mixed SIL/DIL packaging]
LT COMMN-H2  CONNDWE block (mixed SIL/DIL packaging]
Opmrational Smplifisrs COMM-H20  COMNDWE block [mised SILADIL packaging]
Resistars ) COMM-H3Z  CONNDWE header block [miked SIL/DIL packaging]
?g‘;‘;‘;‘gge‘?:"":es COMM-H4 COMMNDWE header black [mixed SIL/DIL packaging]
Tranaision COMM-HE  COMMDWE header black [mixed SIL/DIL packagingl
CONMN-HE  CONNDWE header block [mised SIL/DIL packaging]
COMM-SIL1T  COMMNDWE  0.1in pitch SIL connector strip
COMM-SIL10 COMMDWE  0.1in pitch SIL connector strip
COMM-SIL12 COMMDWE  0.1in pitch SIL connestor stip
COMM-SIL18 COMMNDWE  0.1in pitch SIL connector strip
COMMN-SILZ  COMMDWE  0.1in pitch SIL comnector strip
COMM-SIL  COMMDWE  0.1in pitch SIL connector strip
COMN-SIL4 COMMDWE  0.1in pitch SIL connector strip
COMM-SILS  COMMDWE  0.1in pitch SIL connector strip
COMM-SILE  COMMDWE  0.1in pitch SIL connector strip
COMM-SIL? COMMDWE  0.1in pitch SIL connestor stip
COMM-SILE  COMMDWE  0.1in pitch SIL connector strip
COMMN-SILS  COMMNDWE  D.1in pitch SIL comnector strip
SIL100-02  COMMDWE  0.1in pitch header black
SIL100-03  COMNDWE  O.1in pitch header black
SIL-100-04  COMNDWE  O.1in pitch header black

Sub-categorny

Header Blacks
Sl

COM MDY

pitch header block

SIL-100-07 COMMDWE  0.1in pitch header block
SIL-100-08 COMMNDWE  0.1in pitch header black
SIL-100-10 COMMDWE  0.1in pitch header black
SIL-100-15 COMMDWE 0. 1in pitch header block
SIL-100-20 COMMDWE  0.1in pitch header block
SIL-156-02 COMMDWE  0.156in pitch header block
SIL-156-03 CONMDWE  0.156in pitch header block
SIL-166-04 COMMDWE  0.15Bin pitch header block
SIL-156-05 COMMDWE 0.156in pitch header black
SIL-156-06 COMMDWE  0.156in pitch header block
SIL-166-08 COMMDWE  0.15Bin pitch header block

SIL-100-06 Prewview:

Mo Sirulator FModel

-

N

W

iy

Ul

)

PCE Prewviews:

= Tnnne

SKILL — EXCELLENCE - SUSTAINABILITY
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3. Place components as done before. Please note that for DIP package the pad size is too small for
soldering. Insert STDDIL from DIL pad mode.

[ES Schematic Capture = li¥ PCE Layout x

@ (3 DLTHRU

MENWS

|

AkEOPOPO XIS Tw

4. Complete component placing

BLUETOOTH CNTRHL .

SKILL — EXCELLENCE - SUSTAINABILITY
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5. Set rules and finish auto routing the PCB. You will find missing connections in green.

BLUETOOTH CNTRL.

AL 1

6. Unfinished connections have to be routed manually. For that disable auto track selection.

roteus & Professional - PLE Layout

Wiew Edit Library | Tools | Technology Systerm Help
taT <@ @3« | Follow Me Routing

Capture >

Auto Trace Style Selection Ctrl+T
» | Auto Track Mecking Ctrl+ M

Auto Zone Regeneration Ctrl+R

T

Search &8 Tag
OF. Search & Tag

AMND Search 8 Tag BI_uETOOTH

Automatic Mame Generator N

Live Metlist
Clear Metlist =

Connectivity Report

Auto-placer

Auto-router

Gateswap Optimizer

Power Plane Generator

cco
uns

Automatic Annotator

SKILL — EXCELLENCE - SUSTAINABILITY



Government Polytechnic College, Perumbavoor Page|44

7. Select trace from the menu and do manual routing of unfinished traces. Any traces that need to be
modified due to current handling capability or possibility of interfere.

1 70Q N+DP-R8U00N\ GLREON

SKILL — EXCELLENCE - SUSTAINABILITY
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9. Mark jumper on the silk screen.

(PIL]

SYMBOLS

10. Finish PCB layout

VCCIVDD

VCC/VDD

BLUETOOTH CNTRL.

i |

VCC/NDD

NC

[=TH=] VCC/VDD

NO

VCC/VDD

VLIV

SKILL — EXCELLENCE - SUSTAINABILITY
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0. BLUETOOTH

C_ETVD HTOOTIUE o

Result

Single sided PCB for the given schematic is prepared.

Lab in charge

Signature of the lab incharge

Date

Readiness to do the experiment

Completion of the experiment

SKILL — EXCELLENCE - SUSTAINABILITY
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Exp: 9 Custom component Design

Date :

Time : 60 minutes

Problem Statement: Develop custom component for TDA2003a referring to datasheet.

573

TDA2003A

10 W car radio audio amplifier

Datasheet — production data

Features

m Improved performance over the TDA2002 (pin-
to-pin compatible)

m Very low number of external components

m Ease of assembly

m Cost and space savings

Description Pentawatt Pentawatt
(vertical) (horizontal)

The TDA2003A is capable of providing a high

output current (up to 3.5 A) with very low

harmonic and crossover distortion.

Completely safe operation is guaranteed due to

DC and AC short-circuit protection between all

pins and ground, a thermal limiting circuit, load

dump voltage surge protection up to 40 V and

protection diodes in case of accidental open

ground.

Table 1. Device summary
Order code Package Packing
TDAZ2003AV Pentawatt (vertical) Tube
TDAZ003AH Pentawatt (horizontal) Tube

SKILL — EXCELLENCE - SUSTAINABILITY
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Figure 4. Pin connections (top view)

.
] I SUPPLY VOLTAGE
' 4 > OUTPUT
GND ' | GROUND
2 > INVERTING INPUT
1> NON INVERTING INPUT
—
/ 5-1894/1
tab connected to pin 3
, L
| \ <
cl| a
\ .|
D o1
E L1
F
el v |
L7 | IS
L4 L5
| _ I"_"' H2
// ‘_/.I H3
Dia.
A
Resin batween Lﬂ"_
leads L& LD
PENTHME EFS
0015582

SKILL — EXCELLENCE - SUSTAINABILITY
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OUTLINE AND
MECHANICAL DATA

Pentawatt H

_— mm inch

MIN. | TYP. | MAX. [ MIN. | TYP. | MAX.
A 4.80 0.188
c 1.37 0.054
D | 240 280 |o0.094 0.1
D1 | 120 1.35 | 0.047 0.053
E 0.35 0.55 | 0014 0.022
F 0.80 1.05 | 0.031 0.041
Fi | 1.00 1.40 | 0.039 0.055
G 320 | 340 | 360 [o0126 [ 0134 [0142
G1 | 660 | 6.80 | 7.00 |0.260 [ 0.267 [ 0.275
H2 10.40 0.41
H3a [1008 10.40 | 0.395 0.409
L [14.20 15.00 | 0.56 0.59
L1 5.70 6.20 | 0.224 0.244
Lz [14.80 15.20 [ 0.574 0.598
L3 | 350 4.10 | 0137 161
L4 1.29 0.05
Ls | 260 3.00 | 0102 0118
L |15.10 15.80 | 0.594 0.622
L7 | 6.00 6.60 | 0.236 0.260
Ls | 210 270 | 0083 0.106
Lio | 430 4.80 o470 0.189
DIA | 365 3.85 | 0.143 0.151

Procedure:

1. Open Schematic tab and select a component which is in close match with the required component.

006406 |=

SIL-100-05

SKILL — EXCELLENCE - SUSTAINABILITY
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2. Right click and select decompose

J1

_o
@)

| Drag Object
Edit Properties
| Delete Object

| Rotate Clockwise
fn{ "D | Rotate Anti-Clockowise
<3| Rotate 180 degrees

b 4= | X-Mirror

Sl 1 | v-Miror
S| CutTo Clipboard
By Copy To Clipboard

¢ | Decompose

@

|

4| Show Package Allocation
Show in Design Explorer
1+ | Show in PCB Layout

4% | Make Device

#2| Packaging Tool

Ctrl+E

Num--

Num-+

Ctrl+M

3. Edit component as below

1 &

(™)

><§——o <

< 1° DRAG AND EDIT
>(5——°

)

NAME=SIL-100-05

*PINOUT SIL-100-05 <:|

*PINOUT SIL-100-05R
DELETE

&8 Edit Pin ? x®

L

AIWVIN |-

0000

l

Pir Mame: “3 |

Default Pin Mumber: |3 |

Diraw body?
Diraws hame? O
Drraw number?

Rotate Fin Mame?
Rotate Fin Mumber? O

Electrical Type:

(®) P5 - Passive (TS - Tristate
(1P - Input (JPU - Pullup
() OP - Dutput (O PD - Pull-down

()10 - Bidirectional

()PP - Power Pin

Uze the Pglp and PgDn keps to navigate through the ping

<Previous Pt

0k

Cancel
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Fo HEKEHKR »$Q0Q

Y

Y

H-Mirror
W-Mirror

Rotate Clockwise
Rotate Anti-Clockwise
Rotate 180 degrees

Block Copy

Block Mowve
Block Rotate
Block Delete

Cut To Clipboard
Copy To Clipboard

Clear Selection

Make Device

Murm--

Murm-+

Ctrl+ M

Delete

+350.0

EE Make Device

General Froperties:

Enter the name for the device and the component reference prefi=.

| <

[TDaz0038

Device Mame:

Feference Prefix:

Enter the name of any external module file that you want attached to the device when it iz placed.

E =ternal b odule: | |

Active Component Properties:

Enter properties for component animation. Pleaze refer to the Proteus WSk4 SDE for more information.

Symbol Mame Stem:

Bitwize States?
Link to DLL?

F——-m

Help <Back Ok

Cancel
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BEE Make Device 7 s

Device Categon: Save Device To Libran:
T T T Analog ICs w | | Mew <P
! - USERDWC
Device Sub-categon:

Amplifiers L e

Device Manufacturer:
[Mone] L e

-

X |St|:|ck.-"Drdel LCode:
- x Device Description:

P

P

Advanced Mode [Edit Fields Manually)

Device Mates:

P N Help <Back Mexts Cancel N

U1

2 M DEvICES
AMPLIFIER

SIL-100-05
TELOCK-3
TDAZO05

0= F

QAL [WIN =

TDAZ2003A

I>80@E\HYOUE
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4. You will find the custom component in the library

Custom component for TDA2003A prepared.

Lab in charge

Signature of the lab incharge

Date

Readiness to do the experiment

Completion of the experiment
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Exp: 10 | Custom Footprint Design

Date :

Time : 60 minutes

Problem Statement: Develop custom footprint for TDA2003a referring to datasheet.

573

TDA2003A

10 W car radio audio amplifier

Datasheet — production data

Features

m Improved performance over the TDA2002 (pin-
to-pin compatible)

m Very low number of external components

m Ease of assembly

m Cost and space savings

Description Pentawatt Pentawatt
(vertical) (horizontal)

The TDA2003A is capable of providing a high

output current (up to 3.5 A) with very low

harmonic and crossover distortion.

Completely safe operation is guaranteed due to

DC and AC short-circuit protection between all

pins and ground, a thermal limiting circuit, load

dump voltage surge protection up to 40 V and

protection diodes in case of accidental open

ground.

Table 1. Device summary
Order code Package Packing
TDAZ2003AV Pentawatt (vertical) Tube
TDAZ003AH Pentawatt (horizontal) Tube
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Figure 4. Pin connections (top view)

.
] I SUPPLY VOLTAGE
' 4 > OUTPUT
GND ' | GROUND
2 > INVERTING INPUT
1> NON INVERTING INPUT
—
/ 5-1894/1
tab connected to pin 3
, L
| \ <
cl| a
\ .|
D o1
E L1
F
el v |
L7 | IS
L4 L5
| _ I"_"' H2
// ‘_/.I H3
Dia.
A
Resin batween Lﬂ"_
leads L& LD
PENTHME EFS
0015582
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OUTLINE AND
MECHANICAL DATA

_— mm ineh
MIN. | TYP. | MAX. | MIN. | TYP. | MAX.
A 4.80 0.188
C 1.37 0.054
D 240 2.80 | 0.094 o1
D1 120 1.35 | 0.047 0.053
E 0.35 0.55 | 0.014 0.022
0.80 1.05 | 0.031 0.041
Fi 1.00 1.40 | 0.039 0.055
G 320 | 340 360 | 0126 | 0.134 | 0142
G1 660 | 6.80 7.00 | 0.260 | 0.267 | 0275
H2 10.40 0.41
H3 10.05 10.40 | 0.395 0.409
L 14.20 15.00 | 0.56 0.59
L1 570 6.20 | 0.224 0.244
L2 14.60 1520 | 0.574 0.598
L3 350 410 | 0137 A81
L4 1.29 0.05
LS 260 3.00 | 0102 0.118
LE |15.10 15.80 | 0.504 0.622
L7 6.00 6.60 | 0.236 0.260
LS 210 270 | 0.083 0106
Lio 430 480 | 01470 01889
DIA 3865 3.85 | 0.143 0.151

Pentawatt H
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Procedure:

1. Open PCB lay out tab and select a component which is in close match with the required component.

+

Drag Object
Edit Properties...

Move to...

Delete Object

Rotate Clockwise Nurn--
Rotate Anti-Clockwise MNum-+
Rotate 180 degrees

X-Mirror Ctrl+M
Y-Mirror

Cut Te Clipboard
Copy To Clipboard

F#E 43100 X

Change Layer

Make Package
Decompose Tagged Objects

3D Visualization...

2. Right click and select decompose

NAME=CONN-SIL5
NAME=CONN-SIL5
NAME=CONN-SIL5
NAME=CONN-SIL5
TYPE=MODEL

xX=

Y=

ANGLE=0
SCALE=1mm
NAME=SILS
FILE=CONN_SIL VML
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3. Edit component as below

z
&
N
]
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14 . B@rr

)
L
L
&

SKILL — EXCELLENCE - SUSTAINABILITY



Government Polytechnic College, Perumbavoor Page |60

4. Select the whole drawing, right click and select make package

[ YU NSRS N R |

Rotate Clockwise
Rotate Anti-Clockwise
Rotate 180 degrees
K-Mirror

W¥-Mirror

+100Q

Mowve to...

Block Copy
Block Mowve
Block Rotate
Block Delete

Cut To Clipboard
Copy To Clipboard

7 % MM

Clear Selection

b

Make Package
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Make Package

Indexing and Librany Selection l 30 Yisualization ]

Mew Package Mame: Save Package Ta Library:
TDAZ0038, LSERFPKG

Package Category:

Integrated Circuits

FPackage Type:
Through Hole

Package Sub-cateqgany:

Mizcellaneouz

FPackage Description:

[ ] Advanced Mode [E dit M anually)

Corcal
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5. The component is ready and available in the library

[EE Schematic Capture >

|l3 PACKEAGES |

COMM-SILS

#490Q N+@> U0\ EREOMODO XL LYy

PCE Layout >

Pick Packages

Foepwords: Eesultz [1]:

|TD'¢'l | D evice Library De=criptiaon
=

Match wihols “words? | TDA2003 LUSERPKG

Category:

[All Categories]

=2
Through Hole

Sub-categaon:

T DAZODZA Prewviews:

Custom foot print for TDA2003A prepared.

Lab in charge

Signature of the lab in charge

Date

Readiness to do the experiment

Completion of the experiment
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Exp: 11 | Linking custom foot print to schematic Date :

Time : 30 minutes
Problem Statement: Link custom foot print designed for experiment 10 to custom component of experiment 8.
Procedure:

1. Open schematic tab and select component designed through experiment 8 from the library.

U1

SIL-100-05
TELOCKA3
TDAZ20034

6] E-N (V] [\] B

FWPFEU@E N\ S @ L YU

5 TDA2003A
3
=
*
2. Right click and select Packaging tool.

Drag Object
Edit Properties Ctrl+E
Delete Object =

ODEEHM O E - @ [Ef

[E8 Schematic Capture x| PCE Layout 3

B e Q

L3 Rotate Clockwise Nurn--

i Rotate Anti-Clockwise Nurn-+

- Rotate 180 degrees

=8 K-Mirror Ctrl+ M
P] DEVICES V-Mirror

AtAPLIFIER
SIL-100-05

Cut To Clipboard

TELOCKAZ Copy To Clipboard

TDAZO034
Decompose

Show Package Allocation
Show in Design Explorer
Show in PCE Layout

Mazke Device

[ F\¥BIHQOE Y FR 43Q0Q X 4

MR IWIN|=

Packaging Tool

—
TDAZ2003A

o
>
5
%]
E
=
~
=
@
B
B
A
g
&
c
[
B

-
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0

SIL-100-05
TELOCKA3
TDAZO0ZA,

DEVICES

Pick Packages

Foepnwards: Besultz [1]:

| tdf Device Library D ezcriphion
r

Match whole Words? TOAZ003 USERPKG

LCategon:

[&ll Categories]
Integrated Circuits

) _.:E:'l
Through Hole

Sub-categony:

TDAZ0038, Preview:

=1

o
=
El
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3. Proceed as shown below - click add
1 |
BB Package Device ? X
Pracms st ﬂ ]
3 Default package? Add Renama
4 0 ‘ il Gates [elements) can be swapped on the PCE layout?
5 ﬂ Fin Hidden Commaon Type iy
1 Passive 1
A — ﬂ 2 Passive 2
3 Passive 3
4 Passive )
T DA2 003A 5 Passive 5
No packages available for preview.
Use ARES Libraries Help Agsign Packagel(s| Cancel
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4. Assign Pin numbers by clicking on corresponding pins and click assign package

T p—]

8 Package Device

FPackagings: | TDAZ0034

Default package? Add Rename Delete

Mo, Of Gate Gates [elements] can be swapped on the PCE lapout?

Pir Hidden Caommon — Type I
1 Paszive 1
2 Pazsive 2 @
3 Pazsive 3
4 Pazsive 4
5 Pazsive 7
MNC Pins Add Fin

Swapable Ping:

IUse ARES Libraries

=
0
L0
(o
5]

Help

Azzign Packaage(s]

Caticel
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5. Save package

[EB Package Device

Packagings: | TDAZ20034

Default package?

Add Rename Delete

e

MNo. Of Gates |1 |

Fin Hidden

e oLa| opa) =

Gates [elementsz] can

Comman

Type
Passive
Passive
Passive
Passive

Passive

Select the library you want to save
4 vaur packaged devices in:

CM3_NP

) e La) R

MC PFinz

Swapable Fins:

Use ARES Libraries

Save Package(s]

[EH Select Library For Packaged...

Cancel

[T Replace

Help

Agzzign Package(z)

Cancel
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6. Double click on the component to select edit component and check whether the component is assigned
or browse for the component.

[E8 Edit Component ? ot
Part Beference: | | Hidden: [ ]
Part Yalue: | TDA20034 | Hidden: []

Cancel
Element; =

PCB Package: [TDAZ0034 |2 -f-@l

Other Properties:

[ Exclude from Simulation [ ] attach hierarchy module
[ ] Exclude from PCE Layout Hide common pins
[ Exclude from Bill of M aterials [ ]Edi all properties as text

Now the custom foot print is assigned to the component

Custom foot print is linked to the schematic.

Lab in charge Signature of the lab in charge Date

Readiness to do the experiment

Completion of the experiment
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Exp: 12 | Gerber file generation Date :

Time : 30 minutes
Problem Statement: Perform pre production check and generate Gerber file for a schematic.

Procedure:

1. Open the required PCB lay out
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2. Click Generate Gerber/Excellon files.

= bluetooth - Proteus 8 Professional - PCEB Layout
File | Output View Edit Library Tools Technology Systemn Help

[ | & print Layout |= @ BAfmimsE +aaaq

Print Setup

Printer Informaticn

fusa
=
Mark Output Area

Set Output Origin

Export Graphics >
Pre-Production Check

E Manufacturing Motes

.5'_5'1 Generate Gerber/Excellon Files

Generate Pick and Place File
Generate Testpoint File
Generate ODB++ Database
Generate IDF Database

Uz

\NG(LREORODO IxXE)ry”

3. Proceed with Pre production check

BLIUETOOTH <CNTRHL .

PCB Layout

The layout has been modified since the last pre-production check was un

Labcenter recommends running the pre-production check prior to generating
files for board manufacture.

Do vou wish to run the pre-production check now?

SKILL — EXCELLENCE - SUSTAINABILITY



Government Polytechnic College, Perumbavoor

Page|71

4. Proceed and complete the process. Click close.

Pre-Production Check

Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging
Imaging

Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper
Copper

TEST: DRC wvalid.
FAS5: No DRC errors.
TEST: Zone overlap.

Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer
Layer

Processing images
P : No overlap detected.
: Duplicate part IDs.
: All part IDs are unique.
Unplaced components.
: All components placed.
Board edge.
Board edge complete.
Components outside board edge.
Components within board edge
Validate vias.
: Via validation.
Pre-production check end:
0 errors, 0 failed, 0 warnings, 9 passed.
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5. Select the required layers and click output as single Zip file

CADCAM (Gerber and Excellon) Output

CADCAM Output | CADCAM Notes |

Output Generation

Filestem:

Falder: | F:\pcb3

() Output o individual T=T filez? [ ssutomatically open output folder
(®) Output ta & single ZIP file? [ Automatically open ZIP file?

Layersdurbworks: Fiotation: Reflection:
Top Copper [inner inners (®) % Harizantal (®) Normal
Battarn Copper [ irer 2 innerd () Wetical () Minar
[ Top Silk. [ irrer 3 inner 10
[ Bottam Silk: [T v 4 ke 11 ]
Top resist [lnner 5 Minner12 (®) Imperial (thaw (O RS274D
> . .

Bottom Fesist [ inrer & inner13 () Metric: [rm) @ RS274

[ Top Mask: [ inner 7 inner 14 (D) Auta
[ Battom Mask Mech 1 [COtech 3 . .
Dl [ Mech 2 C]Mech 4 Slotting/Routing Layer:

Edge [will appear on all layers] ||:| Mech 1 — |
[ &pplp Global Guard Gap - 5tk =

INF File: Uris: Gerber Format:

Bitmap/Font R asterizer:

All Mone Fesolution: 500 dpi

[ Run Gerber Viewer wihen Done?

Cance
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6. Now you will have the Gerber file in the folder

YNew Volume (F) » pcb8

2 Mame

| | Backup Of bluetooth.pdsbak
| | bestsave.rte

B bluetooth - CADCAM.ZIP

|&] bluetooth.BMP

| ] bluetooth.DO

| | bluetooth.EDF

=] bluetooth.log

2 bluetooth.pdspr)

| | bluetooth.pdsprj.DESKTOP-GHIKTBS.Ad...
| | bluetooth.sts

Pre production check performed andGerber file of the schematic is generated.

Date modified Type Size

23-Jan-23 11:01 AM PDSBAK File

23-Jan-23 9:29 AM RTE File
@-Jan-ﬂ 12:14 PM WinRAR ZIP archive

12-Jan-23 9:55 AM EMP File

23-Jan-23 9:29 AM DO File

23-Jan-23 9:28 AM EDF File

23-Jan-23 11:09 AM Text Document

23-Jan-23 11:02 AM Proteus Project

1

49 AM WORKSPACE File

23-Jan-23 %:29 AM STs File

Lab in charge

Signature of the lab in charge

Date

Readiness to do the experiment

Completion of the experiment
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Exp: 13 | Generating screen for PCB Date :

Time : 30 minutes
Problem Statement: Perform Generate screen for bottom layer, mask and silk screen for the PCB.

Procedure:

1. Open the required PCB lay out
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2. Select Output > Export Graphics > and required format (in this case as PDF)

2 bluetooth - Proteus 8 Professional - PCB Layout
File = Output View Edit Library Tools Techneology System  Help

[ | &0 Print Layout wo | @ A AfED M+ F 4B EQ
i Print Setup ut

Printer Information

—

x

Mark Cutput Area
Set Output Origin

BE &

Export Graphics Export Bitmap
Pre-Production Check Export Metafile

Export DXF File

Export Encapsulated Postscript
Export Adobe PDF File

Export Vector File

Manufacturing Motes

fl‘I Generate Gerber/Excellon Files

Generate Pick and Place File
Generate Testpoint File B et Ty
Generate ODB++ Database
Generate IDF Database

Lz

LE®PRODO XS0y >

3. Select required screen and click ok.

Export PDF

Mode:
Arbwork

Options F otation: F eflection:

[ Colour Dutput? (@) Horizontal (®) Marmal

Layers:
= [ Invert Calours? ()= Wertical ) Mirrar
:TEIFI Copper nd?

O Top Silk

[] Bottom Silk Launch Acrobat?
tMech 1

[ Mech 2 Output To File?

Q mec: j F:\pcbEblustooth. POF Filename
-

Cancel

1
z
a

a
5
5
]
s
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Bottom copper layer

. 1AaTVD HTOoOT3Uu.g .

o—.-9

1

iz

Silk Screen

BLUETOOTH CNTRL.

/\

Rl 1
Q
3

Uz

TRi 1 J2
|

J4

J3

= - DR BEA &
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Solder resist or mask

BLUETOOTH
/3

Export PDF

Mode:
Solder Resist

Options
[ Colour Outpur?
Lapers [ Irvvert Colours?

ggEoF:IS:::sist Eraze Backgraund?
[] Separate Pages?

Board Edge
Launch Acrobat?

Output To File?
F:\pcb8tbluetooth PDF
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() ¥ Vertical

Reflection:

(®) Mormal
() Mirror

Filename
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Various Screen for the PCB generated.

Lab in charge

Signature of the lab in charge

Date

Readiness to do the experiment

Completion of the experiment
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Exp: 13 | DESIGN RULE CHECK Date:

Time : 30 minutes
Problem Statement: Familiarize various design rule checks.

Procedure:

1. Open the required PCB lay out
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2. Identify and rectify various DRC errors

PCB Layout *

_ Onhe or mare dezign rule [DRC) ermors have been detected.

To see a list of the errors, chck left on the DRC status
bow &t the bottom of the screen, near to the status bar.

[ ] Don't dizplay this message again,

#00023
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® 1 missingls) £  CDRCenos 224

Design Rule Violation Type Layer(s) Spec'd Clearance  Actual Clearance

DEFAULT TRACE-TRACE BOT 15.00th 11.72th
DEFAULT  PAD-TRACE BT  15.00th 0.73th <:

11

COM

K| %, Companent Rief-RAL1,VakTEXTELLKBH-24V, Package-ALY-TEXTELLA, Rat=0 - 96  Tmissnglsl %8 2DACemas 3230

10

-~ =

Double click to see various errors
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Various DRC errors familiarized and rectified.

Lab in charge

Signature of the lab in charge

Date

Readiness to do the experiment

Completion of the experiment
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Exp: 14 | OPEN ENDED EXPERIMENT Date :

Time : 45 + 45 minutes

any custom component or foot print design.

Provide schematics available in electronics magazines to prepare double sided PCB which do not involve

Provide schematics and instruct student to prepare single sided PCB with custom components and

custom foot print. Instruct to generate print out of bottom layer, solder mask and silk screen. Also
generate Gerber file after pre production check

Experiments evaluated

Lab in charge

Signature of the lab in charge

Date

Readiness to do the experiment

Completion of the experiment
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