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Figure 5. Compaonents placed on the FCB
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1 Libraries Miscellaneous Deivices.IntLib Footprints
radial rad
RAD-0.1
2 Component Footprint RAD-0.1
3
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Protel DXP
Protel DXP PCB Protel DXP
45<

1 Place » Interactive Routing P T Placement Interactive Routing
2 TopLayer *

BottomLayer
3 Y1 ENTER
4 R1 45=

““look-ahead””
45=/90<
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5 R1 ENTER

““look-ahead™”

6 R1
7 R4 R4
8 R3 ““look-ahead””
/ 45< 45< SPACEBAR
/ ENTER
9 R2 SPACEBAR ENTER
10 ESC
END
11 Figure 6

Figure 6. FT ikl , FHMEERE

12

1 ENTER look-ahead
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2 SPACEBAR horizontal/vertical start 45<
3 END

4 vV F

5 PAGEUP PAGEDOWN

6 BACKSPACE

7 ESC
8 Protel DXP
9 DELETE
10 Protel DXP —_—
11 PCB ESC
Protel DXP
1 Tools » Un-Route » All u A
2 Autoroute » All A A
3 END
Protel DXP Protel DXP  PCB
4 File » Save F S
PCB Routing Layers
Width
Figure 7
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Figure 7. Fully auforouted board

PCB
Tools » Un-Route » All Uu A *
Protel DXP
Protel DXP PCB
PCB
Design Rule Check DRC
1 Design » Board Layers L System Colors DRC Error Markers Show

DRC error markers

2 Tools » Design Rule Check T D Design Rule Checker on-line DRC
3 Run Design Rule Check DRC Messages
4 PCB Clearance Constraint
Q1L Q2 13mil
5 Messages PCB
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1 PCB PAGEUP

2 Reports » Measure Primitives R P

3 ENTER

4 ENTER
10.63mil

5 ESC V F

Design Explorer Information |E|

Distarce between
L

hn Pad D1-30241 6.591mil, 3552, 65 1mil) Multi-Laysr and

Pad 1-2(23456 551 mil, 3552, 65 Imil) Multi-Laysr &

10.83mid {0, 27ram)

[ |

1 Design » Rules D R PCB Rules and Constraints Editor Electrical
Clearance Clearance 1
13mil DRC
2 Design Rules Clearance New Rule
3 Constraints Minimum Clearance  10mil
4 Advanced (Query) Query Builder Memberships Checks query Query
HasFootprintPad (‘BCY-W3/D4.7', *") “*7 BCY-W3/D4.7 “* i
5 OK
6 Design Rules Checker Tools » Design Rule Check Run Design Rule Check DRC
PCB
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Project » Project Options

Outputs for Project
1 Project » Output Jobs  Project [project_name]
2 Configure
3 Close
4
for each output type OK
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E
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ol Composte Drll Draeing PR

G501l DravingGuidss PLB [
gl Final Arhcd: Frints PE [l

B Gieiber Fles PLE

IS ML Dl Filess 2}
B OB+ File FCE
[l Powser-Plans Prirks PCH [l
ﬂsddzupmlz Mask Pirks PCB |_
B Test Pairt Fieport: o]
E _
CUFLPLD Pinjact

LI EDIF for FPEA, Propect
LLIEDIF fer PCA Fioiees
[L] Muititi= Fioject
e Frctsd Floject

~IWHOL File Fiopct

Tl =S pica Medisl Ploject

=l

o Bill of blaleriak Pioject

U Cemporers Cras: Fefersnce Aepot Project

| Repoit Froject H erachy Piojct

o Dimudnn Duputs

ESCUPLPLD 5CH
& Miwesd Sim 5CH
= Signal Inbsqiky SCH

Lrel=t= [ Conbgurs... ] [ Fage Selup.. |

Bini. || PiPees || Rine. |

Clate
Windows
PCB
Protel DXP
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1 PCB File » Print Preview PCB Close
2 PCB Project » Output Jobs Project [project_name] Documentation Outputs
Composite Drawing Configure PCB Printout Properties
OK
3 Project [project_name] Fabrication Outputs Composite
Drill Drawing Configure
Printouts & Layers DrillGuide Delete
OK

FEE Prirtout Properties

Frirtauts & Layer: Incdude Componshkz Prinfout Dptions
Hame Top B oitom DobleSded  |Hokes Mirmr TT Fonl=
== DIl Draming
— Keep-Oul Layer Create Final
= pmcharics 1 Create Composke
Create Poveer-Flane 52t
Create Mask Set

Create Dl Drawings
Create Aesambly Crawings
Create Composics Dril Gude

Iresert Printook
Irsett Layer

e

raperkics. ..
Freferences .,

o | [ Coreel

4 Print Preview Print OK
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=
=

-
-

sadili gaily o

[ @t (B wen] (B ] [& e b = x HA b b Fags Ad (186 <855
5 Close
6 Project [project_name] Page Setup File » Page
Setup Landscape
7
PCB PCB Gerber NCdrill
pick and place Project [project_name] Project » Output Jobs
File » Fabrication Outputs
Gerber
NC drill PCB
PCB
1 PCB File » Fabrication Outputs »Gerber files Gerber Setup
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Gerber: Setup

EEHETEI|| Lawers | Diil Drawing | Apertures | Advanced

Specify the unitz and format to be used inthe output files.
Thiz controlz the unitz [inches ar millimeterz), and the rumber of digits before and after the
decimal point.

L itz Farrnat

@ Inches ® 23

O Milimeters O 24
O 25

The number format should be zet to zuit the requirements of your Project.

The 23 format haz a 1 mil resolution, 2:4 haz a 0.7 mil resalution, and 2:5 has a 0.01 mil
resolution.

If you are uzing one of the higher resolutionz you showld check that the FCE mianufacturer
supports that format,

The 24 and 25 formatg anly need to be chosen if there are objects on a qrid finer thar 1

il
[ ar @ ’ Cancel ]
2 OK Gerber CAMtastic!
Project Outputs Multivibrator.GTO
1 Project » Output Jobs Project Report Outputs Bill of
Materials
2 Create Report Visible  Hidden Column BOM

Bill of Materials For Project [Multivibrator PrjPCE]

Grouped columns [hrag a cobumn header hese to geoup by Bhat column |
Dre-zignialon * LibHef | Descaiplion * | Footprint -
A3 Fies Fessior AFIAL03
Rz Rex=i Rassion AEIALAD3
1 HEADER 2 Header. 2-Fn HDRRZ
Vichis Colrne R4 Rl Reszlon AIALAD3
: Rl Resl Resirlor AFIALD3
Creignat
T u c2 Cep Capacion RADIAL_105/5
Description (- _Lw o Lapacitcs — RADIAL 1055 |
Fostpird Q2 M 3504 HFH Gereisl Puipose Arpllier BOY'W3D4T
=] 23804 HPH Genersl Pupose Amplfier  BOOWIDAT
Hidder Cohanrs ~
o
"
oo t
=
Menu Fleport., E et Ewcel.. Sedeched 0
(Fi) (el ) ) O oo
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3 Report BOM
Microsoft Excel .x1s

PCB

Protel DXP

1 Multivibrator.SchDoc

4 GND

5 View » Toolbars » Simulation Sources

6 +12V source
Attributes Designator V1

7 12V GND

36

Print

OK
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Export
DELETE
12v
TAB
12V GND
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12V

R1 R3 R4 R2
100K 1K 1K 100K
2
1 [l
CDHW t | | 1 |
20n N
1 N
QLC 201 02C
01B |~ Q1 Q2 02B
IN3904 m3904;|
G .

Figure 9. Simulation-ready schematic

3 TAB

=2ms

Place » Net Label P N
Q1
Net Q1C
Q2
Q2B Q2C Q2
ESC
5

Design » Simulate » Mix Sim

TAB

Figure 9

ENTER

File » Save As  Save As

10ms

Analyses Setup
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Analyses Setup

Active Signals

mﬁiw Enabled | Comect DotaFor [ Nods Votoge, Svppls Cuniont, Device Curtent and Power
Dperating Port Anabesis Sheets to Nellist | Actve prossct -
Trargient/F oumet Analsic ) T
DC Swreep Analysis Simidiew Setup | Keep last setup w
AC Sl Signal Anabysis
Moz Analyss _ _ o
Trariefer Furichion Mm .El-‘r-ﬂﬂ 5-gnulz ) .&.d.h't SID‘I\HSZ
Temperatune Sweep ‘2\{' 2%
Patameter Swaep E%III
Merile Cailo Analysis Ei{iri =
Audvarced Ophions C2pl n
MetC1_1
MetC1_2
MetC2_1 -

(o J( o
2 Collect Data For Node Voltage and Supply Current
3 Available Signals Q1B Q2B QiC Q2C
4 Operating Point Analysis Transient/Fourier Transient/Fourier Analysis Setup

Transient/Fourier analysis

5

Use Transient Defaults

Analyses Setup

Anvalyses T plione
General Setup

Operating Poinl &nabesis
Transienks Founes Analzis
DC Sweeep Analysis

AL Small Signal Analsis
Moise Analsis

Transfer Function Analysis
Temperahse Swesn
Farametes Swees

Monte Carlo Analysis
Adhvanced Options

Trarsient Start Time
Trareisnt Stop Tima
Trargient Step Time

Trarsient/F ousier Snalsis Selup
Fatarnater

Tranziant Max Step Time

Usze |rilial Condibons

Usze Transient Defads

Dedault Cycles Displayed
Default Points Per Cycle

)
Value m
0.000
5.000u
2000n
2000k
|
5
50 L
| ok || cance |

10ms

Transient Stop Time
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7 Transient Step Time 10u 10us

8 Maximum Step

Max Step Time ~ 10u

1 Analyses Setup OK

2 Figure 10
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Figure 10. Qutput waveforms from the multivibrator.
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