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3.2 Z5>] —Altium Designe i &%

3.2.1 1{#H Projects HiR

1. #TJF 4 Port Serial Interface.PRIPCB, ({4 H 3% \Altium Designer 6\Examples\Reference
Designs\4 Port Serial Interface ({43 .

2. THMANAE.
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4. Altium SRBRTYR, SCRF RSB 0
(15 Minutes)

4.1  HBRMLEE

B IATA T A Rk M2 55, EEXF Altium Designer &E— N IhREAT — A F 8. 7EM 45551
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Altium ¥

Aldum Community

Altiurn case management: Todo | Unassigned | Browse forums | Dashboard

Active | Unanswered | Mot Read

= Forurns

Re: Text and simple DX...

Altium Designer (& Viewing) by Pat Darden 14,446
Today, 6:51

& Error Loading Tango File
P-CAD by Bruce Kingsley 1,973
08-08-2008 13:44

& Re: Aldun web site is...
Forum feedback by Carren Moare 234
Yesterday, $:36

Re: dimensions

P-CAD Transition to Altium Designer by Tatiana Cherelek... 1727
05-24-2006 20:02

Re: Altun sign in and...

Altium Designer 6.9 Pre-Release by James Harriman 31
04-08-2008 1:22

= Language specific forums

. g Re: 99SE BA AD 508 . MW...
Altium 2R Pigiz = by i 134
Chinese specific forum. Today, 9:32

K 10 Altium A2 IR I T 1T
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4.3 MBI AL AR

4.3.1 ERFLH

< Evaluate

DEMOcenter
Alium Designer overview
What's newy in Atium Designer
Upgrading to &tium Designer &
bovvineg from P-CA0
Moving from Protel 99 SE
Upgrade to full system
cvireg from QrCAal
Wik conference redgistration
IMFQcenter

Home % Evaluate

DEMOcenter

See Altium Designer in action for yourselfl

Altium Designer provides electronic designers and engineers with a single unified application that
incotporates all the technologies and capabilities necessary for complete electronic product
developrment. Altium Degigner btings together hardware, software and programmable hardware
developrment within a unified environment that allows all aspects of an electronic productto he designad
and managed within a single system.

Altium's DEMOcenter now gives you the apporunity to walk through the extensive design capahilities of
Altium Designer.

Choose fram the following seties of online product dema videos compiled by aur applications software
engineers and designed to give you an overview of the major features and henefits within Alium
Designer.

Each series containg an extensive range ofindividual dermos, each only taking a couple of minutes,
making this a quick and easy way foryou to browse the areas of rostinterest and importance to you.

What's new in
Altium Designer 6.7

Dusrpias
T HesE Shiak
== GHD ZTENs
S TN dhe
= WL e

Upgrade to full system

11 s a] R
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4.3.2 YL
Alllum

Sitemap Search

Awailable Languages: 5 ‘ ._. |;-|

Home About Us | Products = Community = Contacts Successes | Evaluate

RA ININGcenter Harme b Community & TRAININGcentar

A &m Training Videos
TRAINIGeenter

Altium Designer 6 videos

These videos have been developed to getyou up and running with Altium Designer as quickly as
nossihle. Each wideo runs for around 5 minutes (no longer then a coffee hreak) and provides an
in-depth and practical discussion of how to use Altium Designer's features to help solve comman
design challenges.

Alim.com

Click below to access each set ofvideos.

Froject management
Setting up the PGB
Caonstraints-driven design
Layout, route and fill
Design documentation
Mavigating design data
Editing design data
Camponent libraries
PCH utilities

FRGA

Embedded Development
Live Design

Enterprise Integration

For maore in-depth training or for answers to specific questions please contact your nearest sales and
support center orvisit our SUPPORTeenter for access to further help resources.

Pl 12 4RI o TP R 2

4.3.3 iR

Altium Designer H 5 —/N 4 T BT P # T #E Knowledge Center BT (& 13), F2F 5
BoRAEI B R, TR, PR, THRGESE, AR RSO R SN AR
P AEFR BTN HZEL, SHURE ST PDF SCH.

i Autoupdate #HAERE G, B SCRS T A nZE] Knowledge Center IR 1)1 2= X 38 i 3
AGEALRENE, FRnT L% FL g =g
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Knowledge Center v X

Interactively Route Connections

Description
Thiz command is uzed to place track ohjects onto the current document.

Atrackis a straight solid-filled line with a defined width. Interactive routing is the
process of placing track seaments. Tracks are generally placed on a signal layver to
farm the electrical intercannection hetween caompanent pads on a PCB. Howewer,
tracks are also used as general-purpose line drawing elements to create board
outlines, component outlines, polygon planes, keepout houndaries, ete.

Use

After launching the command, the cursor will change to a crosshair and you will enter
interactive routing mode. Simply click or press Enter to anchar the stading paoint far
the track you wish to route.

Ifyou place atrack on a design ohjectthat has a net name, the track vou are placing
will adopt the net name, becoming part of that net.

Ifyou click on a connection line, the cursar will jurmp to the nearest pad and then keep
the connection line attached to the end ofthe track you are placing.

Ifyau click on & pad that has multiple connection lines one is automatically selected,
ready far routing. Press the Ciri+Spacebar shortcut to oycle through each ofthe
connection lines coming from this pad.

FPosition the cursor and click or press Enter to anchor a series of vertex points that
define the shape of the track. When you have finished routing the track, right-click or
nress Fais

Documentation Library > Whats New in the Altium Deszigner b releazes

[7% Fasten Your Seatbelts and check out what’s new in Altium Designer £,0
[} what's Mew in Altium Designer 6.3

[ what's Mew in Altium Designer 6,6

73 what's Mew in &ltium Designer 6.7

@) Further Information about Altiom Designer 6.0

% (o]

13 Knowledge Center [ H 1 & & SO 4
BEAMK TG Search 4241, 7T LA R SR A Z AP AHOC PDF SCRSE . VERIZ AN
B FELE AR BT T AE RO o AT R 408 B RS0 B i 188 4k 32 A0 DB, % [ P ) T 5 4
AN, ¥ 13 BoRTrEk interactive routing, 1 Whats new in the Altium designer #5754 .
Altium Designer "L &R 24 FL BB SCRe . 92 b, B AT P A B SR
M, Bt
. RSN, TR B0 EHE Fie FLBE, 1T LA e N & 2 D0 1l A 1 35 B 3
. FETMR A FLEE, nTDASRAFIZ A A A Bhan =y .
. FEGAEIAEE T 4% FLHE, AR BRI — B X %, 2 HILZou S B R .
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4.4

ZHALD

Altium [ 1956 (www - altium . com) BFEIR 2 56 TR AF 17 i AR5 1R B, RS s R S
BRI 208 A Wit — N 2R .

fiili Home Page EJ5 1) Community %41, #EAZEER% ) % UE

1E Support F—11+4 SUPPORTcenter fil Learning Guides J&PANa] KR4, 22
WS, BIInERE, SCEAE R RHOEE T PDF A% .

Altium A5 1] LAFE Home Page U 7 ) Communityj #E55 # () Forums #f
No BERRIRABSZ R Altium 44K 53 TR, g — Al LA i dt s s Bt &
WE,

7t home page ¥ Z={lll 1) DEMOcenter J&—/ F SKMLE 3 A48T Bl e Al B A FH -1 4
AN, TCIR AT — S FR R A RRAS, BT A s B B, g T AU B T
€.

7E Community 4> B TRAININGcenter J& 75— F A R . X 8D b
DEMOcenter HLUH#IIE RN . HETHIE A RHE S IUH &5, AR, A

U
L

SFEEAL hitp://www.altium.com/supportcenter/ J& FH 7 3575 i B & 107 b SC R 310 508
m BB EL I — P ik

{EF ) 4 (Email Hiidil ) F188 At 2 4 8 ki

Altium

YWelcome to the Altium SUPFPORToenter!

[fyou haven't received your login, or ifyou require assistance logging into the
SUPPORTeenter, please contact your local Altium Sales & Support Centar.

Secure Customer Login:

U=er Mame:

Password: Forgot your passward?

Kl 14 Rk
—HFEN, SRVFICSR. BRESRR A P A s 5
“Find Solution” #2411 HIRIEZE R BEAT AL Al P J5 5
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Albium

| Home H Find Solution || Loga Case || View Cases || Logout |

Find Solution

Search for:

*in| Al Solutions »

Find Solution |

Search Solutions

All Solutions

Alfium Designer 6.0
Schematic Capture, PCH

Altium Designer 2004
Schematic Caplure, PCB

Lavout, Autorouting, Signal Integrity, Mixed-Signal Layoui, Autorouting, Signal

Simulation. ..

Intearity, Mixed-Signal Simulation. ..

P-CAD 2006
Schematic Capture, PCB Layout, Signal
Integrity, Library editor, Licensing f Activation, .

P-CAaD 2004

Schematic Caplure, PCHB
Lavoui, Signal Iintearity, Library
editor, Licensing § Activation.

TASKING Suppoart

SUPPORTcenter, Altium
Community Forums, Knowledoe

Base

Website Uncategorized
e, alfivim, corm,  weswpead.com, wwawtasking com

[ 15 254k R p T S IR
B R T 2T, il Log a Case 45 HLf A AE 7 1 ) SRS 151 s
Allrum

I Horme " Find Salution |I Log a Case I[ View Cases || Logout |

Contact Hame:

Twpe: *

Support Inguiry "l

Product: =

--Mone-- ~

Wersion:
| -—MNone— |
Functional Area:

S =

Operating System:
| —Mone-—- |

Subject: ™

Description: =

16 id A
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. — HSCRRESRININGF T, 4848 (Submit) 41447 . View Cases %41t V5t 5
U6 A SR IEAT AR AR N B AT o

Alllum

| Home || Find Solution || Loga Case || Wiew Cases || Logout |
Latest releases
Altium Designer B.7 patch download
Automatically install by using the auto-update feature under DP = Check for wodates...

P-cAD 2006 Service Pack 1 download

Downloads and update information
Altium Designer & =

Altium Designer 2004 =

P-CAD 2006 =

P-CAD 2004 =

Logged in Attium Limited
Top Solutions

Title

How do | activate Altium Designer using e-mail?

Howe can | create slots onmy peh?

How do | completely uninstall Altiom Designer 67

Howe do | reset my warkspace panels backto their default positions?

How do | correctly display Text Strings in the Title Block of my SCH document?

M = O3 b =

My Open Cases
Mone Found

SBVEL: &
. MIEER LR, TFTEMERE R SRS O
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5. M PROTEL %l Altium Designer(30minutes)

5.1 Protel 99SE 5 Altium Designer

Altium Designer #H%} T~ Protel §§5% 7 AEW 2 19 ThBE. FLDhREMIHE N F LAATAE LU T JLAS K
Ty i :

E SRS T, Altium Designer AN 2% Protel —#F, U T 1T PCB HLER IR 1K1 2]
fit. Altium Designer 7R 4L it PCB HLER B (1A BTN T FPGA BLA IR AR g et ix—
DR, AL, /LR Altium Designer ANME R DUSUEPE AR K e vt i ] DUBCR N R 1
e &G 1ot ra.

HkLE EDA B8 e At i, Altium Designer $24E 7 oAt EDA Bt 4F (1 3ok 1t 5
Ao ML import wizard SKIEAT AR L7 BB B vt SORS AL ZESTAF IR RN

=, BT BE B 11 51, Altium Designer 324 T S LB ECAD Z [l 11,
L 3D KAEATE A A 4. AR RIERETT 2, St T CAM ThfE, EAFBvh &l ] L hild e 12T
RAFAIE . 755 RGBTSR, #2447 DBLIB LI SVNDBLIB 45 D {15 KM 1 55
TR TAE N AT IR R, $R A6 0 W) PDM REEE#H ERP RSEHIHE .

VU, XFFIH T, Altium Designer SR & DL H Ay 2Eat 8 B 5, A &L
DDB (¥ B FK o SXFEAEARITH Bt SCR I S PR SE B, SO I KU B AIG . S AR it T
AT, AR R, RGN output jobs ZETIAE, (A H A B T LR RA T A (0 4 A
BT R FEREAT 4

o, EWFIIEEDT I, Altium Designer JGit/27E R ¥ E. FE. PCB. FPGA LAk AU fig
BEVHAE S5 T 0 T AR 2 BT (K ik A DR ORI it 0T Ak B A3 2 B s B v R s 75 5 1R
Ry DARABR N SRR A 4 ) D BE R L S

Altium Designer X T2 Bif{Iil A< Protel99se S [ R4, Mk, [k Protel99se (¥ f 5
ik ) Altium Designer SKEHT ¥ 1E, LUK Protel99se [T S0 LA 2 S0/ 5 N3] Altium
Designer k.

5.2 Protel 99SE EAF &

Altium Designer 7 T 52 Protel99se [ a6 #ds. HEK*.DDB A F#:#epk Altium
Designer "~ 1 H & #1104 2
1. Altium Designer 4[24 99se M43k . Altium Designer H & 1 ) SCRS i) DLERAT il
99se #, Jrfiife 99se WAEHITIT, Gl .
2. {E Altium Designer $15 A\ 99se 4
1) AR “file\import wizard...” FTH- SIS, SENFAG W, WE 18 Pix.
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| Import Wizard

Select Type of Files to Import

Select the type of filez you wizh to import from the ligt below,

File Typez Drescription

395E DDE Files 995E DDE [~.DDE]

Circunthd aker 2000 Schematics and Libraries Files  Cincuittd aker Schematics [7.CK T, Circuitt aker User Libraries [*. LIB), Circuittd aker Device Librarie
Orcad Designs and Libraries Files Orzad Designs [* DS, Orcad PCE [* M22<], Orcad Design Libraries (* 0LB], Orcad PCB Libraries
Orzad CIS Configuration Files and Libraries Orzad CI5 Config File [#.DEC), Oread Library Files [*.0LE, *.LLE)

FaDs ASCIH PCE Design &nd Library Files FaDs ASCI PCE [~45C), PADS ASCI PCE Library [7.D)

Oroad and PADS Designs and Libraries Files Orcad Designs [*.DSN), Orzad Design Libranies [ OLR], PADS ASCH PCE [#ASC), PADS ASCIHF
P-CAD Designs and Libraries Files P-CAD ASCH Schematics [ SCH), P-CAD ASCI FCB [*.PCB], P-CaAD ASCIH Libraries [*.LIA)

| Concel || <Back || New> |

18 protel 99 ‘T A Jn] 3
2.) 1%+% 99se DDB files, FHAK AN 99se kg X3, FREE H 3418 AD project 1l H 3T
=P
3. {EPCB#tlI N, i “saveas...” Dyfg, fCSCAFORAEL version 4.0 A%, 12 SRy
HEAE 99se BAFHITIF. Wik 19.

FCEL. Pebloe v

PCE Binary Files (k. PcbDlac) v
FCE Einary Files 0% Fcblloc)

PCE 3. 0 Bipary File [# pechl
tELE 4. ary File 0% pch)
FCE ar bliac)

. ¥ File ¥ Fc
PCE ASCII File (% FcbDoc)
Export Protel Hetlist 0Ok net)
Export AutoCAD Files 0 dwg; . dxf)
Export HyperLymx 0% hypl

Export P-CAD ASCIT (% pch)

Export Protel PCE 2.8 ASCIT (% pchl
Export Specctra Design File 0% dsn)
Export SDEC-IIF Brd Files (k. brdl

19 Wit RAE N protel i LAFT ITIHI#4 2K
4.  AD A0 CAE ST I 99se JRHEEI SR . AE AD BEE R AR il DA SR EE B AR AT R version4.0
FA% R, 5 fErE 99se T T,

5.3 %3] —5 N\ 99SE [f) DDB /4
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6. [ E giE AL (30 minutes)

PRI TF—A O B U B sl G — AN R e, TR BRI gm AR gs it &1 . £F Altium
Designer M35 N iZ4guH o vl MEH TAEX A IhRE. XORZ E T HAS, PR, A,
PefEg A T 2R .

BIDxr Ele Edt Vew Froject Place Desin ook Reports indow  Help rZ-L-[] -0 o+~
MEHSL|® - Fe] 3wl ey "
[Hier i B3| 31 4 port LIART and Line Drivers Schoc| | [ 154 Bus and Address DecodingSchDoc g
3
Workspacs1 Dsriwik ~ | Workspace A 7
4 Pait Serial Interface. PRIPCB Project o
! | 2 3 . g
% FileView " Structure Editor LIE g
=1 =
S 4 Port Serial Interface. PRIPCE E
=113 Source Documenls P Bus Edge Connector g
) Port LART and Line Difvers.Schl BT B . . 3
e[« B —_— :
™ Pmt SE.B\ \nlarlace FebDoc & J_m A Iy
=13 Settings menes o
=1 [ Detabase Link Files o 4
(& Example Database DBLINK = o |
=/ Dutput Job Files | | | . e 7l ||
11 Defaul Assembly Dutputs. Outlet i [ B ] s o ’
Default Fabrication Outputs. Out) ] ] o Char e ™
. : PR ) FEO & nm !
ibraries P T ] - A b LR
amn. 4o R w
=1 L FCB Libray Documents ; P En [ S
5 L o —
2 4 Por SerialInteriace PebLib = By ¥ B i E—
=/L3: Schematic Libram Documents . Hy HL D i — N
4 Port Seiial Inertace. SchLb e oo {BEAT )
A3
D pR [
s [T ] O
et Tlw o[
b 222 w o®
' o a
—| prg o [
s [
fr A ——
&
ol v —
pE— T
S . 191
bbb A ATDLE =
“ [EEEEEREy [P o ¢
e s b
THIA 2, K =
u
E
LA (]
I ey A7)
- 1 |
ZCnl 1 HECH
IO 12!
s
v
Tk T
: e L
3 [+ 15 ol ——ciz
o = 0F I VI o
| e i
| ] 2 3 .
v
< >
Files Navigator [ SCH Fiter & | 2»7| Mask Level | Clear

X010 Gid10 System | Design Compler | SCH  Help | Irstuments | YHOL |3

B 20 Jit B B g AR A TAEIX
FEIX T, FRATDREZEER AR o B P g 2L 1) AR SRl
WHHIFLURIIH : 4 Port Serial Interface.PrjPcb, £ F\Altium
Designer\Examples\Reference Designs\4 Port Serial XS (40 EFE 20 Fis) , SR H
IR _E I SC 44 4 ISA Bus Al Address Decoding. SchDoc, TR FEA .

6.1 WE@&4

PLE i REA View SEFRAET R ], SR E
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Command Toolbar | Shortcut Key | Description

Fit Document VD Display entire document
Fit All Objects 3 WE Fits all objects in the current document window
Area o VA Display a rectangular area of document by
i selecting diagonal vertices of the rectangle
Around Point VP Display a rectangular area of document by
selecting the centre and one vertex of the
rectangle
Selected 3 VE Fits all selected objects in the current
Objects document window
50% W5 Set display magnification to 50%
100% W1 Set display magnification to 100%
200% W2 Set display magnification to 200%
400% W4 Set display magnification to 400%
Zoom In (+) Vi Zoom In around current cursor position
Zoom Out Cl VO Zoom Out around current cursor position
Fan VN Re-centre the screen around current cursor
position
Refresh VR Update (redraw) the screen display
x 1B

PAT AT, BT B Iy, AR S Bass OUhRA R 7 ehr if i T
N o HAZPTRIN, %45 SHIFT B2tk 2 0 F R . H3) T s 2l Graphical
Editing #5251 Auto Pan Options #%1fi] (Tools » Schematic Preferences).

EXH, HEPFRE DRt ] LI G .

DU B PRAE BN G TAE DR St T — MR A I, UPtT o, XL PufEp i

A LA [ IS A
Keystroke Function
END Redraws the view
FPAGE DOWN Zoom out (holds the current cursor position)
PAGE UP Zoom in (holds the curlrent cursor position)
CTRL+PAGE DOWN View Document
HOME Yiew pan (pan to centre the current cursor position)
SPACEBAR Stops screen redraw
ARROW KEYS Moves the cursor by one snap grid point in direction of the arrow
SHIFTHARROW KEY Moves the cursor by 10 snap grid points in the direction of the
arrow

R 2 YLEERAT R REE
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6.1.1  fEH BbRRH B MZEHK

B SR, RIS T LR PR R
. B

i ER BRI TR, ) FREIR T
et SHIFT BRI 1 R ) BRI 20 4T B
et SHIFT BLRII 1 F3Re) RARIAAE 201 227 B

e X
{5 AE CTRL BRI ) iR sl BbRREe 2 BOK
) éfﬁ/]\

{ZAE CTRL 8 [FIIN ) N iR 3h WAR RS 45/

6.1.2 fFHRRLRET
PURARAT BRI, R SO B ED AR AT TR, B BT 8 AR A TR Bt
T, BB L,

6.2 %EF

5 P e AR A T SRS Windows N FIFEFFIREFR IR, BARAE Se 451,
DAF & %3 PR T R 1 — LU
. PR T B A I BRI, e BT D)EEs DA S PATHS, XS G R
By 4 DR B AR
. — DO GAEBY WAL, B AT TR R LUK UG 22 i i 380 P A 2 — b g i oy — A R ]
H, Nl e SR Windows B IAR 1) Windows [ FEFFH
. PR BRUN, UIRIE S X RT,  Hi THARE R 5 U)2 TUTH 19
. AT SHIFT 8, wEFE2Z M4
. % DELETE #, Frixf g itk .
PR AR ZARTT LML -

Keystroke Function
Click and drag Select all objects enclosed by drag area
SHIFT+click on object Select an object (on a selected object, this will de-select it)

Edit » Select menu (8) Select Inside Area, Outside Area, All, Net or Connection

Select Inside Area button on the Main toolbar
R 3 EFEMASE
Pt %l LA
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Function Keystroke

Cut, copied, pasted or cleared Using the Edit menu commands

Moved Click-and-hold on any selected object
Moved or dragged Using the Edit » Move menu commands (M)
Aligned Using the Edit » Align menu commands (A)
Deleted lUsing DELETE

x4 Pk IHE A A A T
W BUMATIEXT S, s a4 Edit » DeSelect ¢ ‘X’ #fiisg ) siffi i = T HEF LK
DeSelect All #4 .

6.2.1 IEHEEN
. THRMEATIRSERT, SeBOHIEFEITA R S — Mg I 5.
. A e RAERFE X P X R A Sk .
. LB B E A Preferences X1 HEH (1) Graphical Editing #7455 (Tools
»Schematic Preferences) .
. A LAE Move SERFL S AT ik i) 4
-ARFFIEEYE (D
-IRFFEENE (HEHD .
. S’ B R
. X7 B IO e R

6.2.2 EEIEMHS
{EJEFL R PCB Gt ae L, 1] A B A7 1

STO 1| Clear | Apply | RCLA 8 Objects in 2 documents [ Lack

,/J?E\‘ Yo o £13 \‘;{;‘ arp > v 2 B 1= [ e e 5
ﬁ'ijj/\{j\’ XJ%H’JJZE%/H('L‘%BDJ uﬁ’ﬁ%ﬁm@o ,TE STO 2| Clear | Apply | RCL 2| 4 Parameter Sets in 1 document  [#] Lack:

ﬂﬂ% 3 J:F)'fwﬁiﬁ/ﬂ?ﬁﬁﬁ/f ﬁ%#/\ /J\/I\H—‘Lafﬁr_m STO 3| Clear | Apply | RCL 3 13 Portz in 1 document [ Lack

) STO 4| Clear | Apply | RCL 4 Memorm 4 iz empty [ Lack

Xﬂ‘%\i ’ﬂ?)ﬁﬁﬁ%‘?ﬂ ] ’ U@"i‘ﬁ%ﬁ El'{] 7lIlj IEI o STOG| Clear | Apply | RCLS Memam 5 iz empty [ Lack
[J\‘Fﬁ_ﬁ'fxﬁﬁ%mﬂ_ﬁ'lﬂlm IIIJ [//UEH F[':] STOE| Clear | Apply | RCLE Memor_l,lB?s ermnply [ Lock

STO7| Clear | Apply |RCLT Memom 7 iz empty [ Loek

° ﬁﬁ%?ljﬁﬁﬁ%ﬁ(CTRL + 3 1 to 8) STO 8| Clear | Apply RCLE Memary 3 is empty [ Lock

° "J“j]uéljf_ﬁ% (SH|FT + ;ﬁ% 1to 8) [¥] Mask [] Select [¥] Zoom [¥] Clear Existing

o MBS AFIALT + 55 10 8)

. MAEGERS A BIFARIN(SHIFT + ALT+
¥ 110 8) 21 SEFAF k2R T AR
. FATAE X I JERS —FE HIB A 4 (SHIFT+ CTRL + 7 1 to 8).
ARt iy LU R RSE i Edit » Selection Vi G PAF MR TIAE. 488, ik S8 s LT
TP B BT . $%4E CTRL+Q. 15 iy STO LA {RA7 B 5 it RCL ARl 75l
A R i A I T X G 1 s T K
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H T B R AMEEE AR R A B SE . (£ S EUE T (Tools » Schematic Preferences)it %
Schematic 47t Graphical Editing Ul {#if& Confirm Selection Memory Clear i1, 1EF% &
PRBENS RS Lock RS0 IR 2 i AL HLARE -

6.3 it iAnEh1E

PP IR R s, e A A S A ISR Ay s

Keystroke Function

Click-and-hold on object Move an object

CTRL+click on ohject Drag an object whilst maintaining connectivity. Press
the SPACEBAR to change mode.

Double-click on object Edit an object’s properties

Left-click ENTER

Right-click ESC

% 5 W AR RETT A
O RS G I, AT ELE T LT PR 5 5K
. R
. X f—1 H R
. Y St——K Pl

6.4 %5>] — R G iR A A

HS
1. TJFJR¥EAE: 1SA Bus and Address Decoding.SchDoc, fE\Altium
Designer\Examples\Reference Designs\4 Port Serial Interface folder. "3k 3| ISA Bus F1 Address
Decoding.SchDoc
2. I AL S ) R R T BRI 1 S R 4.
3. A BT RS A AE T
4. &t Place » Text String (PT)IhEE, FHEE 2 MREERSER, EENIAHaE. $% ESC
e A R
5. H#ER— N HEZTFE. % Place » Text String BaDehs R E DA%, SoRmEHITER
B, U BIIHLAE SHIFT 8. 124 Place » Text String fir 2 80 -1 7 6 hr 1 s o
A HibRIE
1. @ EFE Edit » Jump » Set Location Marks » 2 (JK2) ¥ B AR, SRJ5IEA 5 K]
WE IF AN MR G A7 B
2. /N BB A E oy
3. 1%#% Edit » Jump » Location Marks » 2 (JM2), Jsef AAHIARIC 2 AP

EHE RAnshE
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W —ANERE, Bl PL, WStk P 0 R 2R A .

B S — AN, B — AN, B R P S

MR EARAT SRR A, WA AR .

w458, EETWNER.

B X4 P, SR A AR B (BIsS A — B o ZEIREEARH
SRR I — AN 4, A SRR ARG LR INSERT S, FRAEERS B — MBI AL
B Lo B —/MFi AL ARG HE N DELETE, MR,

6. MR EEE AT SR AR gL, 8] Edit » DeSelect » All (X, A)al# T EAF L

-
e
L]

o

7. AR RIE PRI RE, 1 HER K — ANy TSR 4 Using the Edit »Copy,
He 9248 DL B .

8. FIIF AWM IR, REUEBGE LA BUH PRI (K0S

9. KiZHRIECH (RRAD)

10. ffHIZEH 44 Edit » Move S 3 J5UA 5 B BT x4, SRS IUH IEFE

11. 44 N CTRLEENT, e U10 244 BLAEAR AT LA DUILIEH, e R IR 3 i
12. Bl C12 IHRFEAI, REIFEH . B e i F ALT 8, HiE, IAamis 6
SEKCTBUR TR 7 ), SV SRR SEI X G S e v —— 25 Bl o) G BRI 5 7
EEHR.

13. Wk H AN A P IEHE S B, IR AT A P (AT T Jm

14, ARAFATFIEAL, KM

a ~ w NP
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7. JREEE TR ESERTR20

minutes)

7.1 REELETH

7.1.1 MR
o 7t Utilities T H A nfff 2 B T B %, W5 806 7] Utilities T 24 v 7E View
» Toolbars » Utilities

. 22 T HA%H7E Place » Drawing Tools [ T Paste Array < #MEdit » Paste Array)%:
K T R A shfg vl LB L Place » Drawing Tools menu, & T Paste Array (Edit
» Paste Array) 2 4h.

. SALEFRTBON BINHZ T tab BT AR G o A B 0Lt vy S o T T80 0 52 0 e

. XSGR I AR Bon R

. BLEIR TR 2R AL WA T a2 R AT LU R I E a4, R PR fE . 1X
SRR TR, FRONTE NG, K T ORI 2= ).

Utilities *

22 2 TR

712 ZHFEELENS

LA Objiects.SchDoc 1 A BT ETE R G AR AT LAAE AlEium
Designer\Examples\Training\Practice Documents folder. 3C{}-3& T [k 2
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Paldine Polygon Ate Bezier ourve
Tent frammes ave used
to e ate blocks of teaxt
. . with e e,
Hete iz atext string Text canbe copied
Fito 4 te frome wia
the Wirdoars
Fnd hem ¥ 4o fher cliphioard.
Text String Text Frame Rectangle R ounde d ¢ ectangle
Hates carbe
collapsed and —
apanded. =
Teatt car be copied ——
m into anote rizthe —=
Wirdomes clipboard.
e o
Ellipse CGrraptic Mate Atray

I 23, Jst B 2 0 5
IRLEFRTIO B A A T

1. Lines

E|

JEPR £k T H 424 i} Place » Drawing Tools » Line.

s ZE BT dR AT £k

A PR DR o et 2o SRS 043 1, PRI backspace SRR 5 Je — AN 49 5
sk AT 2 R 4 2k

R M EOR R

a > W N oE

2. Polygons
[HEAVFI7
1. iﬁ%ﬁﬁlﬁ%iﬂﬂiﬁfﬁ%ﬂ s #47 Place » Drawing Tools » Polygon.
s il ZE TR, 22 30 T FR 45 i 1
iR Z L.
FRX A BETRTES
¥ Draw Solid LU G 2 L TEA S A,

a > DN
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Arcs

1 53] 2R -
1. %&F% Place » Drawing Tools » Arc %8354,
2. pUli oS E RO
3. RUliZedf e A PR
4. ke NI AR AR IR R [ 94 R AL
5. Rl RIS

Elliptical arcs
A T 2

s 2 B 5 N P LA
mdi 7R E X-FAR
s RS Y- AR

o o M w N E

s AT REA AR

Bezier curves
HIE 5 ] USRI 24 (14 723K 4% it 2R T BROBI A A 0 2 4% e RO 2.
] DU 7K 2k
U= GENIE Hﬂéﬂéiﬂi‘%ﬂ s #47 Place » Drawing Tools » Bezier.
sl ok 2 B S e
s Ze B 52 B R

\\\\\

s AT REA AR
FOFHE SO IR, e e i — AN i A 3l W9 (4% INSERT ) sl BB 22 .

N~ o 0N W N e
Bty
El
At
H
N
=i
i
11
sy
H
=
B
iy
T

Annotation (Text)
TR AT ST

1. oAk T A [ Al s Place »Text String.

2. K Tab BOE ST AR AT BLASC TR R 00 b R 45 H, i A SORS A5 L .

TR UL 1A SR AN Py A A B P B
3. Rl AcESCE T
4. HHEEHRIEL.
FAF AT DUE R IR R s R AT S

TR B T I T H 4241 %47 Place » Drawing Tools » Elliptical Arc.
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7. Text frames
SCASHE IR TBCE: S B A b #E i L
JBUE SCARKE :
L BRSO T k] 2] ST Place » Text Frame.
2. T Tab ¥ Text Frame #H2)@
3. pUl/AcBEHE L BAALE, WA AR Yueh N AAE.
4. T IRIRIBOURKE.
TR 2 T FH A G 80 S A P IS A A5 1

Action Keystroke
i tab CTRL+TAB
LINY SHIFT+DELETE or
CTRL+X
53 4 CTRL+INS or CTRL+C
s SHIFT+INS or CTRL+V

R 6. SCAHES A1k 2
BYY) ST HIACRE G4 - #n]— R E Windows BYIUitRc b, BEIAR  w] DU HE e B A N
PES NS
8. Rectangles
JRCE R 7
1. ERTBCERIE 7 T A a#47 Place » Drawing Tools » Rectangle.
2. b e B E e B AL

3. Ul ZERERIEA T
4. HREEHIRL.

9. Rounded rectangles
Gl £ REE T P — A7 B AR T o B A KRR J7 BOns 1 A o m] g B X2 Y-

TR [ R T 7 B
1. iﬁ%ﬁﬁlﬁﬁﬁ%ﬁ%ﬁﬁtT,ﬁ:ﬁ?%ﬂ a4k 47 Place » Drawing Tools » Rounded
Rectangle.

2. fi Tab WE MM ARKEE.
3. Rl BRI 22 EAFR R e e AT AL
4. FHELHRIRL.

10. Ellipses
A X Fi- SR [ 0 o T AV 15«

1. EPHCEMRE T B EI #4447 Place » Drawing Tools » Ellipse.
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o & DN

11.

s 2 PR TBON Y PP
R 2B E X AR
i 7R BRE Y PR,
FEETRIR .

Pie charts

JBCEMRIE 73 H P 2

12.

g W DNhoP

TEPETICE G [ 23 4% B 2 T R @ or Place » Drawing Tools » Pie Chart.
s o 2 B R 20 T R 0 A

sk 2 SRS 5 20 4% R AR

sk 2 SRS A8 B — NI P R 2 B B AN,

L TR

Graphic images

LA A% ) B T LS im0 st B v

.bmp, .rle, .dib
Jpg, .tif (uncompressed)

.wmf, .pcx, .dcx, .tga.

B B RS AT BN s 2R B b, A S B SOPE A2 B AR sl e B RS BE AR
Bt ot B P SRR
JBCE I A

1.

2
3.
4

13.

iﬁ%ﬁﬁlﬁ@lﬁIﬂﬂ?%ﬂ or Place » Drawing Tools » Graphic.
il e E B A LA, RGBT A

B SO AR 4% T OK.

7o B R R AT R AE RN

Notes

U AT LAAE Ji B T b AROBCE SO B, i B Bk T B IN 3 B s T
JBCE AL

1.
2.
3.
4.

EHEHAT Place » Notes » Note 5i#% PEO e,
2 F Tab %% NOTES AHXK ¥ J@ P 5¢ seJa 1% 1 OK.
sk 2o SR e e b A B A R AE B E A A
R RAR .

S EAE TR SCASKE IR T e R S g

Action Keystroke

G tab CTRL+TAB

BN SHIFT+DELETE or

CTRL+X
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4 CTRL+INS or CTRL+C
s SHIFT+INS or CTRL+V
R T, SURKHES A

B, SR - #8 AT LU HIAE Windows BYIURR . BTG AROB ] UM & 2 P A R 38
FER.
5. s e BRI =M AT DA S AR TT .

7.1.3 Exercise —Schematic graphical objects

1. 4TJT Altium Designer6\Examples\Training\ Practice Documents {32 K 1)
Objects.SchDoc U, FEAESTH A )28 AR & AR A2 BN 5

RN BRI MEARAE T,

HEBERCR.

FEZ LM Z AN HIITAL, FBRRE.

FEXS G BRI HE e s k.

FKARLIX IR B ACTF HAEAEAY,

7.2 HAERTHE

S T

7.2.1 General
J5 R B BT B e SCH SR I SEBR L HL SO AL RAT R R R, 2k B 2 .
J5 B ] P I e G A A 2 3, AT AN R IR BT T R A A% 3ets H i R A5 R
. A4 FHCZR T HAZ 4 ok T3 s X %

~— ET——UFJJJQV

K 24. s PRI N B

. PR T HAZH D g v LA Place SR 5 ).

. SCFAE RN B AT LU, S0 (R AR B A S E SO A I TN s U A
5004 RRESET 24X R ‘R A7 ETREAPRAS . SEFEAWTE FRoR i —1) ETigk, @b
s Schematic — Graphical Editing % & R 1 Single ‘' Negation J£Tii .

N EAT SRR AN

7.2.2 280 SN L
W2 I T 25 TR
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Haee of shest eyabel
TR
—
| 7
-
v . Lizig
” "
f atall
7
Wire Buses and bus entries  Net label Signal Hamess Junction Sheet symbol
A
U oo
—1|— > 4
HHHHH —— L o}
4H ? =
T ; ¢ Ve ¥
/% 3
B I I 2
—IiA— <K 0itShent OffSheet D W
Sheet symbol with sheet entries  Part Ports and off sheet connectors Power port Routing directive  Compile Mask and No ERC marker

] 25 J5UE P LA T
14. B IEREL Wires
o HFRMCE AU T R[22 ST Place » Wire.
o WERL FEERP A TS Z KR,
| iTE A Place » Wire f54 H AV BT Line 154

o N MHOR SR f . T 6 Bl kst T e

90 & FFif

90 Ji 45l

45 JE FFif

45 [ 45

i=vii)is

SpIpEEEH
o EMERTTLUMER L BEITRCE IS k.
o SPLRLET AR SR I B AL SR 1 4 SR A I T A ) L

o A AN RUKIIRE, BN L AL TT AR BAS R AE I E S iR B I B I 1 B B
AT R

o EINZ A R AHEAT AR S BT HLAZ N INSERT 4.

o FEIRT AEIE B AU ST A G R Edit Wire Vertex NO. 8831 52k J& 2 % HE T 3 2]
vertices JLTH £k Remove AR5 5.

15. Buses
. S B m] DL TR A M R I — 21 4 A I B i AR S S5 IR &R, Bl Bdla . AT
FSREE & T [m)— Ui b R A5 5 I B 5 e 4 3] 0 T Ry N\ 3 e X
THOLE e A& A X Al U M 25 4552 D[O.. 7]
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. iﬁ%ﬁﬁlﬁ%éﬁIﬂ@%ﬂD AT Place » Bus. #EUE A ER wire JVAMIR], 44 75 #%
SR AT AR AR, AL IRAR B T B dR s — N R

. e e AR T i 1 A TR N i a3 2 W PR

. I AR I R REE SR S AN T LA ).

<D[0.7

Bus Entry

Bus
Fl 26 B2k LI 1 e 52

16. Bus Entries
B SUTRIERE RN L.
TRUE R S
. PRAUEZE R n] LA E 58 2 (1) TAERS 2 L
o ssE RS T AL sy Place » Bus Entry.
. PR R B R B 4y SR A T
. PN A A 2 ey S
. VAR Y e
SR SR AT UL H BRI, VR 28 2 EU A AT H 45 IR 34k
17. Signal Harness
Signal Harnesses S VFZHITEAH A 2 {55, 08 T4, R Ll I ER) signal harnesses. iX /M
AT LAy B — SR BN T H
H 4 DT %4 Signal Harness R4::

. Signal Harness

. Harness Connector

. Harness Entry

° Harness Definition File
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Signal Harness

U AUDIO CODEC U ExtenderPlug
PB01 AUDIO CODEC.SchDoc PB01 ExtenderPlug.SchDoc
Audio 128 oo o Audio 128

Kl 27. —~ Signal Harness w] LA 4k, i 26 F1HE 11 signal harnesses i & 14
Note: 3 il br 2] harness 77 v LLSE I 2 /- AH G 2, 5 28 AT sub-harnesses.

18. Harness Connector
Harness #2581 LUK ARG S HE &4 —IC. Harness EEH & 453 Signal Harness 1)

AWML BT Sub-harness ) harness entry .

Hamess Connector

eri, WCLK

| el K —BCLK

(Audio 128 s oo DOUT
DIN —DIN

MOL K MCLK

28. Harness Connector % &5 5 % Signal Harness .23 it Harness J$7 3k 5g Xl i 4>
JufIRALE 12S
Note: J1-45 H1 %2 GeIls [ H8 2 225 M 4 46 ) Harness Connectors.

19. Harness Entry
B &% 4k Sub-harness f1 4 7E— Signal Harness I, 77 %% 4% %] Harness Connector

ff] Harness Entry.
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Harness Entries

128
wor k CAVCLK
ep k KA BELK

CAudio 128 resese= oo JJf DOUT
e j/ DIN
vieT K MCLK

K| 29. Harness Entries $&ftidi 5z S LR 2% 1% 52 78 I ¥ Harness Entries 17 WCLK, BCLK,
DOUT, DIN #1 MCLK

20. Harness Definition
EEXT T A ) RE—)> Signal Harness, < —™ Harness & X 3CFY, 45—~ Harness & X4 &
i1 Harness 287 (4 R K1) 12S), 141 5% 1) Harness Entries (#1401 | &: BCLK, DIN, DOUT, MCLK,
WCLK)41 K.
Harness & X4 % (*.Harness) ] Ll Altium Designer H#h# 7 55 1. Harness & X 30k
A LAZET H MR Settings\Harness Definition Files sub-folder $£%.

- —
Erojects @ Home || 5] PBOT_ExtenderPlug Harness || 5] PBO1_VGA_OUT Harness
Workspacel.Dsniwik A I25=E LDIN,DOUT, MCLE, WCLK

| PR PRIFCE | Proiect |
() File View () Structure Editor
-

- L1 Source Documents
=14 PEON_Top.Schloc
+ 4 PEO1_E stenderPlug. 5 chDoc
[2 PEO_AUDIO_Codec. SCHDOC
[ PEOI_VIDED_IN. SchDaoc
+ [ PBO1_YGA_DUT.SCHDOC
[ PBO1_MOUNTS.SchDoc
L@ 1WwWB_D52406 EPROM.SchDoc
B8 PEO.PcbDoc
B8 PR _Panel PcbDoc
= 1 Settings
ahess Definitions Files
3 PEOT_FxtenderPlug Hamess
5] PEO1_WGA_OUT Hamess
| PEOT_WIDEOD_IN. Hamess

4 30. The Harness #& S CRY &N SCASCAF I CAE T H 1) Settings . {2 & BrE 5<F Signal
Harnesses 1)@ 5 GEG . 16— N2 THHRNY 4 *.Harness

Note: /R 1] LAZE# A Harness connector 154t &7 Signal Harness. {H &k 75 2T gl it v 5 5

T Harness & X ({4,
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21. Net Labels

. W% ER 5 2% 5 TUUN, I 3 T H S e S PR A [ 199 0% A5 RS A — T iy B )
AR

. PE TR 5K B AR A7 AH [F) I 28R 5 1Y) 3 2 2 1) HAHIERR I, AERLLetG 00 1 IRl — AN H o
BT AR ] (R 28 6 5 PR B R AR . JR ORI H v A Jir PR P I 5 AR
Ak,

. T W 25 b5 12 R 2% b Z5UAR ).

. W0 2 A B 2 T TR D 28 R 5 2 K S - B

. ShE M Shr S B S 2k b R ESCE B EUE R (2 N AT S 2k ERAT.

. 2 TR PR 258 N R 2 A AL T B IR S

. s 5 — A FAFAE M ZE TR R IR, AESRTBCR — bR S I ek 2 3 3.

JHCE ) 248 <

1.

FE TARAS R L3RI 25 5

2. MRS 2T AU s[R | ST Place » Net Label.
3. JiF Tab B0 M4k 2105k

N g &

Het Label

et

\ Color -
Location X 840

¥ 1000
Orientation 0 Degrees
Froperties
Met | v| Font
Locked Fl
I kK H Cancel ]

31, 94 b5 R
st L BT LR A LA 0 90 4% 44, B A7 10 9 26 44 7 7710t OK.
e 7 b T P
el 2 B o 2 b o
o e
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Note : FFJBUE ¥4 25 Bk (KI5 n K SRUARHS 8 31 D AAF AL S0 B4R Insert PREESEE ] 321 5C
TR AR AL

22. Power Ports
T e LA R 1) D09 65 AR 39T ) T A ) PRSI B i I R S O kR R
. TR YRR T A G 34 B R B LRI B 1 (V2 .
. HLYTZE #1225 L RE SR A AN S M
. PR YR SE 5 i 1 322 3 81 R 1) X 28 42 TR 1 528 i/ JAD, 15 P D ) 258 A PR BTG O
. Wie 4 T T A2 m 0 P 5 1 o 11 T B2 AT DATSCE, B A s 1, SR IX
REIE B0 2 P R i 11 ] DL G 4Rt 42 B 3 I — > 241 Repeat=True.
IR PR B 11

Lo
1. EHTET A4+ GND EI B VCC Power Port, /17 Place » Power Port.

2. K TAB W& power port AN[A]T- GND 8% VCC ¥ /2% 44 Bk

Power Port

=

x)

NET

Style Bar

Location X 250
Y BBO

Orientation 30 Degrees

Froperties

Net '@ | [ Show Net Name

T

32. HLIEE S 0 1S AE
3. ¥R AHERE power port IR E. A 45 R AR I power ports.

23, Ports
o FERENR UM B SR I 5K A,
o Il AR ALHRIN I TR AT A A B LA I 4 4R
. TERE 1 1/O 28] ORI BRC R A 4t i
o EREITA H G AL
R L1
1. VEEECE O T L | 2] ST Place » Port.
2. ¥ F Tab % port AHCEE.
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Port Properties

Graphical ‘F‘arametars%
Length 40
Alignment Bottom Fill Color [
Text Color - :
Border Color -
Style Battom
Location X 480
Y290
Properties
Hame IPorl v‘ 170 Type |Input ~
Unique Id [LCGPTCOI | [ Reset |

& 33. HF# OJF PER 1THE

3. HF AR EAL T X B Y SR
4. JeRERSE port — i AL RS PR BOE Port I AR T 228 5 Port.
5. A LA ports.
Note : ZHzi )7 iR 25 H 8l X, 5 SEE TIER M 45 Rt i 44 Preference ' General 11
Port Direction JEiff k.

24, Parts
« Uik Place » Part (PP) s A RS A T LI |, 2 B e A,
ST P 2 5 e N B BRI Browse HiE(...) KM T S8 F 2 ot

Place Part

Fart Details

Phyzical Componett

- B

Lagical Symbol |sH7432 |
Designatar u? |
Comment SH7432 |
Faotprint DIF14 v
Part ID & v/
Library |4 Part Serial Interface SchLib |

|

D atabaze Table |

ok || cancel |

34, JRCE TR T AL
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. LA ] ORI £E 2k i P 2 F 1 b Place 48R ECE
. PRI AR AR i, T IR G RASSE TARK sl A BOE,  Anml LS

WA 1, 5 10.
25. Sheet Symbols
o EAI AT 5 1] LA JER BT 73 B B2 A 1R 4R T Name

File Name

o AR S ACRIUH th e oK.
o DLIHAT S IR A4 FRAE P AR B 4RI 3 44 K.
o GUHIARF5 (R ST A8 R b 2R e AR i B P SCARAR ). — AT H A AT [0 P AR AZAE [F]— AN i

"F. .
o O TR N O AT T AR L DU R S T B B 5 4
2 E,
BT

1. BEPEGUI AT K bs TR fl a4 Place » Sheet Symbol (PS).

K Tab BUE M AT 5 M2 FRELESCIE44.

sl B 2 2e B AR AL E

sl e SR AT A A

AR
Note : T 445 3 [l g A\ g 11 o] LB 54 K 618 #54 O Design » Create Sheet
Symbol From Sheet or HDL. Synchronize Sheet Entries and Ports, 54 (AI7E & 1132880 &
AR PR AR B e diR-4) W RAR] S GO AT A\ i L o 1 b R 2 P AR AR S s 1

o M 0N

26. Sheet Entries
o TR ANy H ity A R AE DU, SRS K R v RT DL DL B G
208 )2 HL I 3 v 11

o BEAN TR N S 1 R Rk 1 L.

o Vg % el W SRS ISR Sheet Symbols / Port Connections S5 2% 44
Fx.

R U A 3 1
PO U 7 5 TR 2| k47T Place » Add Sheet Entry (PA).

1.

2. {EBUAT S b AGEZESE Sheet Entry (K47 F. Name

3. J% K Tab %5 sheet entry #15¢ & ' il e
4. TEAFR LG RS SRR B4R CAT R 2 A4 R, %T
5. sheet entry ({7 & n] LU WA S AT — 404 1 !

6. AIHLEHIRES.

Note: 7£ DXP » Preferences » Schematic » Graphical Editing X 1FHE #1 & —A~ %3 Place
Sheet Entries Automatically. JLERIAE R G . X2 — M HIIEE, &0 LAE DU A5 2 (1]
A EEN A B0 L sheet entries. .
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27. Off Sheet Connectors

Off Sheet M4k sl T E M 25 54 2 MO 5, 10 HLIX 28 B 2R AR I [ —AS BT 745 5 (¥
N b S VRS R 1) R R R Tk W 4 s il P oK s LB AR AR, 39K IEI 4R _E Y Off Sheet
MR E A R I 45 42 5. Off Sheet 4% 4% 1225 M ORCAD A2 Altium 1.

1. 1%&# Place » Off Sheet Connector (PC).
2. K Tab ¥ 3¢ Off Sheet &2 8% )81k,
3. il AEICE Off Sheet, 4t s . << OffSheet

Note :Off Sheet #2251 T 3L Tl g /416 Orcad i3 I He(r). i S/& ] Altium Designer ¢t
Jir B ] A i O S B P 4y Orcad 452X, AUl il LAGE ] Off Sheet #2435

28. Junctions

o XML AN STE A ER L, AR TR SE R S P s S .
AE XA HEN IERE R

o AR MR LLIE N I B A8 SO e, A sn] LLNIEFE Place » Manual
Junction (PJ), 5L Bl —AMEEbR D (Z0a0) B, i Ze SO A

o HIWAERKERABMERE (Tools » Schematic Preferences) ) Compiler #4 1. .

29. Parameter Sets

U R HAE B H, WS Bk BINSBEIX S BT BRSNS B E )
%, PCB Wil T DU FH 2 500 e RS 388 21 S (M 45 sl gk, X SR o Gl i [R5
WeAEfE 3] PCB H,

1. %+ Place » Directives » Parameter Set. 45 [ HiEL—4> directive symbol .
2. 4 F TAB ESEOHIFAE B 201 F Add LA SRR xR ER s . —(1)}PCB Ru
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Parameters

Froperties

Name PCE Rule ¥-Location  [1200
O

Locked

isibla | Name /| Value | Type
Undefined

Parameter Properties

Choose Design Rule Type
Mame Value
Fiule | [Urdlefined | Bk £ lecuical
— Clearance Constraint
Wizible Lock [ wisible [Jlock | EditRule Values Short-Circuit Constraint
Un-Routed Net Conctraint
Fropertiez -~ Un-Connected Pin Constraint

[

_ Eeroing. |
Location ¥ [1200 Color - Type STRING -~ idth Constraint
Routing Topalogy

Location ' [460 | Font [Change..|  UriqueID[FDTFOAED  Rouling Priariy

[ Locked Houl!ng Lavers
Fiouting Cormers

Orientation Allovs Synchronization \With D atabase -~ Routing Yia Style

Autoposition Allow Synchronization \With Library F..anout E.Iontro.\ .
- Differential Pairs Routing
Justification |Bnttnm v| |Left v‘ ===

SMD To Comer Constraint

SMD To Plane Constraint

Cancel SMD Meck-Down Constraint

k.
Solder Mask Expanszion
Paste Mask Expansion

[135. 13 B8 58 EXFRAE— 0 2 POR HUY Y - O
%?ﬁ%jﬁ% Power Plane Cleaiance

Polygon Connect Style

paint
Testpaint Style
Testpairt Usage

M anutacturing
inimurn Annular Ring
Acute Angle Constraint
Hole Size Constraint
Layer Pairs ~

Cancel

K 36. SR HE

3. WEIRARTT AL, fRRin AR S e 2., AU AR .
4. HBGTHRIL.

Note: PCB ANt fl~ NSEBEER SR, JHE PCB A N D B 37 2 B TR P A —
Lo L RRA

30. Compile Mask

o EMIBCETT A SHGEAL, WL BERTT . XA TIRETFA R B2 A R EOR R A
ERC f fr iR, FUEEAE e nT LOKE B2 P T4l b 19 07 S site K

e J{'E compile mask:
HEPEIE . Place » Directives » Compile Mask.
1% N Tab %5 compile mask.
T B e A B
T B E A T AL
SRR

o M w DN PRF
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31. No ERC Marker
o I/ No ERC FF 5 7E FEL M 15 55 FORe 643 U A28 LA 5 A R S . XA e A2 FTED
tH}'%O

. ﬁ%PthoEMJTEE%@@[IE%@Mme»Mmaw%»NoEm;ﬁ%%mNo
ERC 752/ I a2 CAEZE R ERC A5i0 b, #e RUbRA S kT4

723 % -FREEBRSNSR

1. JFJd Electrical Objects.SchDoc ff, Mt C{H/EH 1% Altium Designer
Summer 08\Examples\Training\ Practice Documents T, #RJ&%: ]34T 5 (1
NGB F

2. WEFFIXEGIFRE B EA].
3. AR G BoR BB o B m A
4. RHLRIZEIF HAZAAA.
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8. Al —iKIRH K (Lhour)

B R T OAE A IR AT  E R A M RITBCE,, 2k, WA AT B B sk
JEU R R 22 5 o G R B o JRA DR — PR ST R B  AR IO DO g, BEAT — RV SRR B
PRI — A vk s 2R, JF 4 PCB Bk itk &

K 37 i T 4E Altium Designer H gt v — N JUH P s 75 24K IR AR SRR

B & &
*EZ}Z

57 PCB A%

'

S B &
PR eI

'

M B B RCE.
Jua

v
LB BT

'

B

'

G I RME kT

'

VIV

'

s hn PCB 25k

+§%%z‘ U M PCB iR [H¥5
PCB #i J5) g

37 Altium Designer Ji5 B8 & B FE

A
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8.1 FEEGmEAS LEXKE

AR A U 30 T Y SR R RN 25 e IR VA A D) U S R P G A S . DT I, G
AR, DA n] i ik i 0 UG E B 5 S AR DU BN . 4T 7 )50 ¥ i 45, 76 Altium Designer 1
{7 B 1A IR — AT 1 s S SR (File » New » Schematic) s 1 — AN 0AT 1) Js #E P S pF
(.SchDoc 3¢4).

8.1.1  ITRYIEIN

SCRY I T T HE Fo 1A -
W SOOI 3 B R Ji 2 B ST Ao
S T35 FR) 8 L g B A Y D B B SO R AT
XUl 2 B 48 32 B iy 4 Design » Options Sk H SCRG eI EAE
DA 159 21 SCR I TI0G] TR AE (1) 1 30

32. T IR
38 WIR IR SCR I IO R HE (¥ DURNE TR o N TR AR B Tt ¥y A — 540

Document Options

____._'ElF'arameterS Uitz

Template Standard Style

File Hame |E:'\F'n:ugram Filez\Altiurm Dresigner 64T emplateshB. Schliat | Standard styles | B W
Options Grids Custom Style

| |
| |
|Default: Alpha Top to Bottom, » | Electical Grid | |
| |
| |

Snap Use Custom style [

Show Reference Zones
Shows Barder Enable

Show Template Graphics B Bl

Sheet Color [

l Update From Standard ]

Change Sypstemn Font l

I ok H Cancel l

Kl 38 SCARYE TN T HE ) BLTT TR
BREAR R
WA, WS SRR R SO 440 AEBETESE P P RBEARA 00N P SRl R DR IR A A
o ESHOETIHHER System — New Document Defaults T ¥ B R S ERAMR o
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IR 7>

Jifl

$5 T AT BB o B R

FRR

FERERR, FRERRIURE IS T AE R, RELRL 0K SR U PO IR0 I F R, PEREK
S 3 SR A BT R FRLRBEAR O (401

BRBREK,

e, TR T —AMEL LIS H I, — BRI SUAN T T LU ASME Y14.1
HESHIX

Bl

3 o i T B ) S A

B A

i 2 L SCASEHT o 1 R P9 S, S0 TT A s — AR BRI, 7ECR
A IO A

SHAERIE

RVFE LR A R A6

T

oV B TS B
PR TR I8,

SOV IR R S B O, 0 A4A3
B & X R R X 15

FOVFES 52 ST 0 S ATRE . TS ST 50 8 45 9T 0 ) T b P
B RGFE

PR AP N T B 0 5, SUMAHR, B0 S0T, IR L ST R AE 1k

M A%

I A 24 RS T A 0 KN 5.

iR

S 0 5 4 15 B AT 0K . R B T B SR SR o B, 4T P
BT U LAYEAERTIREE G e A = A st SRS o F

)

LB T TR A ST o 2 IR FE TR . B 0 T LA ML 4T Pl
Kl (e V)

1l
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RIS B 0

AE ORI TGOS A - a] AFT I 5 AT H ORI AT 1 B Pl SRS v L, B mT AR KL RIS b T T
o H G (REERE VE) .

MRS FTIT, ARAESRAT A SCRF OIS TR A & I s LR S BRI G 1K) B T 2 I A
filigke

o, WRARAEIZAT Place » Wire v, B3 lbr]— A5 AT o TS - bR 2 Bk 2018
A L.

33. SHET

SRR T 7 8 R U T SCA . AN BB R BIAE T LB T T2 5
SR REL T TR

i, 2% Addressl [1ahiER B SCA TG = Addressl. 71555 2 [ HE & 458 (1 2 A
%4 Addressl ZHIRME R SOA T (e TUMBIFE 4 T LURHTRE BB A2 500 IS — A J5 1
PR AN P G o P I S  1 44 ER AL VA SR I Ak, RS RIIe, 10— s
P TR, SRRSO A ER B 2 T

TEAT NI 2 (3, 2t ry L 7 3 BB 075 A o 10 0 T e B 0 W o T et o

FRFERIED(Tools » Schematic Preferences) o

Document Options

Sheet Options | Parameters | Units

MHame Walue Type ~
Address] L3, 12a Rodborough Rd STRING
Addreszs2 Frenchs Forest STRIMG
Addrezs3 St STRIMG
Addreszsd Augtralia 2086 STRIMG
ApprovedBy # STRING
Author * STRIMG
CheckedBy # STRIMG
ComparyMame STRING =
CurrentD ate * STRIMG
CurrentT inne * STRIMNG
Date * STRIMG
DocumentFullPatbdndM ame * STRIMNG
Documenth ame * STRIMG
DacurmentM umber 2 STRIMNG
DrawnBy - STRING 4
Add. Edt.. | |AddasBul..
k. l [ Cancel

K 39 SCRYIETIN AT AE ) ZH0E T~
BROAFVRFIR 747 B A2 R RISk E g n] LA Qe S iE 25,

Special String Description Special String Description
=Address1 A7 Hs ik =Engineer TR 4
=Address2 — AT Hu ik =ImagePath Fr gtz

Module 3: Schematic Editor Basics 0-

50



Special String Description Special String Description
=Address3 A7 Hhhk =Modified Date e Jr & ot |) (Bl B shi
N)

=Address4 — ATk =Organization MR

=ApprovedBy IF =Revision JA S

=Author Ve =Rule MG

=Checked By CE PN =SheetNumber Ji PR P T T A

=CompanyName INT AT =SheetTotal AR R E BT S 4

=CurrentDate Z4 HWEUE A ZhiN) =Time IENENSEES D)

=CurrentTime RGN ) (B B 3 N) =Title Py

=Date H I (A2 A 3 3 5T11) =Engineer TR 7

=DocumentFullPath R RATRRIRI LM e %R 42 | =ImagePath P

AndName (G CEREPIE TN

=DocumentName MRERAHA LT (B | =Modified Date R R AE BN Ia) (BfE A Shim
HEHIA) A)

=DocumentNumber EEL

=DrawnBy ik

Pk 8 FAL—ANHT L I R BROA S B R

Bl 40 B -Re R 75 A AR RN SR AR o TR RS IR A R R Sils ZHOE IR o SN
FPR PR B M E (AP A ) g B SCTIIRE T

L iEFE Place » Text String INJSCERFR 74T H, IRJE14 Tab 8, GoRiERXHGHE. 745K
FBOH R MR SRR S AN IR I AT R . RTINS . s T
LRI, B A 2 KOG TS TR AE H (1 Pl 70 G AR D0 DO THT R 3T TR RS iR w4 FR LT (Tools »

Schematic Preferences) , 75 R H N

Title  =tit| =organization
=title
=address1
- - o o | 52 Altilum.
Size: Ad Number: =documentnumb&evision: =revision hddresss e
Date: =CurrentDate Time: =CurrentTime Sheet=sheétreshbettotal =address4

File: =DocumentFullPathAndMame

Altium Limited
L3, 12a Rodborough Rd
Frenchs Forest

Title  Power Supply

Allium

NSW Think it, Design it, Build it™
Australia 2086
File: C:ADocuments and Settinqs\Administrator\Desktlop\training manual\DXP training manual\Temperature Sensor\Power.SchDoc

Number: 123456A Revision: 1

Time: 10:44:15 PM| Sheet5 of 5

Size: Ad

Date: 15/04/2003

40 MR IR R BB T IR ECE PR IR A R R AR 1R R
34. AT IETH R
BRI SRV e SO T JE PR P G 2 P TR S AN AT o AR A X e B (R A5 4, DXP
BRI REAS AL ST 10 mils , YFTEISEFR ST 11 i, SlEe Mo 5 (8 5 #47) 24
B+ 50 mils , 10 /NMEA7 = 100 mils £5.
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Document Options

Sheet Optionz || Paraneters |

Imperial Unit Syztem tetric nit System
IUze Imperial Uit System [] Usze Metic Uit System
The available imperial unitz are mils, inches, =P default The available metric unitz are mm, cm, metrez, and
[10 milz]. and Auto-lmpenal. [F Auto-lmpenal iz gelected, the Auto-hetric. IF Auto-Metic is selected, the spstem will switch
syztern will switch from milz to inches when the value iz fram i ta cr when the value iz greater than 100mm and
greater than S00mils. from o ta metres when the value iz greater than 100cm.
Imperial unit used | Dxp Defaults b Metric unit uzed

it Syztem
The schematic docurment 'MCU SchDoc' is curently using Diep Defaults a5 its base unit.

I 0K ] [ Cancel

Pl 41 SCRYIZE FIUNS TEAE (1) B AL 3T
B AL RGEE 4

A5 P I BT

6 e I PR A P S By . T LR EAE ] (DXP defaults - 10 mil, mils, inches
and auto imperial units) N R71Z H TS L B

A FH B S 1 Bz

TR AR AL eI A7 2 —3EHE . mils, inch, DXP BRIAFAT (10 mils) [ ) JE i
fre ISR E B AL, T 500mils RGEH A mils P)3 3] inch.

BT RS ER 43
A5 F A I BRAL
3% e 3k Uk Jr B AR A A . ST LU SR e ] (millimeters, centimeters, meters, and
Auto-Metric units) 7513 1 FIHEAN 23 i BRLA .
A5 R B S SR
BEEIH T MRBER A 2 — 8 s =K, JEOR KRR E S A G . W& FE A 321
AT, KT 100 K R F0KE MK D) 21K
35. 15 AR

Altium Designer 3 IbrHERBR (*,SchDot) 7E#f2\Altium Designer\Templates\ X/
&, sl nr AN B AR G AP EAT fT T
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1%#% Design » Template » Set Template File Name. X AN S0 I & B AT (AR i 46 FH 143k
PEMIRAR o
1%#% Design » Template » Update, 3 AMBEERAEAE 550 T 10 4R F 2E 58 e 1R IR T DA X
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i%#% Design » Template » Remove Current Template.iX /> E L5055 B AR E 2 45 B4 LART i
SRR
BN A K S 3 J M B SR A Y 1w ) AR T, BrE T IR A IH

8.1.2 SHIEIN

23035 TGO U HE 1) J5 0 ) 5 40 o VA8 0 DU PR i s TAREIX IS 4. (2R iy 4 Tools »
Schematic Preferences W It iHHE. X UG HE ¥ 5 B AR A7 7 Altium Designer 285511, [Alitk
R S Y R SRR S, SEORERAR R B s rh A I e A

8.2 HHEMSNA

1 Altium Designer ", JCPFAEREVE ALK SCRIAAAE, s BRI P 55 S B A5 . PCB
5 PCB BRI DL K — SE AR (1 72 30055 %5 (1 (¥) PCD3D B, 4 BB AT 5 e BE PR o AT Y

ey
Fo

Ji4k, AltiumDesigner SCRFEE U O£ KAT T o B2 AR (IntLib SCOF) 6L F T IR B ] P ST A
(.SchLib), PCB JE3fI(.PcbLib), SPICE B! ZESCA(.ckt Fl.mdl 3CF), 155 58RI ST
DL K PCB3D B S A, W&l 42 iR

4

ron '_J::k -.h;u'_- fm SET NEw 4308 ARD MAD
+ ITEm. 3 s

| Pemesbeacpe ]

*  WOTET: FEX XF OOLRATION ADX :\1 RS TRCTNICE G 3. 4N B_rlkea O o i
PARALLEL CRPACITANTY B 2P Lpkes 0 o n

_cka 0 1]

Iw:n;l.m.-:.u.“s:ll

LFED] mIgEAL_hare moce L nane F_PLE L_pin u_pam

r
-

Bx JLC, Fields New Read. CEGGAriss, OleNEs ULy ANE

PR 42 4576 10 3 A BRI B Lo
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O PR PR S A PR AR 2 P 43 B i AR B Serh AR AR e (K A4 Bk, A oepT
TUIEIA S B AT 5 1], BRI A R 2R DR A5 Bl 7R 1) Sk s

[iarmies] [Seecch. ] e il £
g _ = = kA
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-ldg-rE B ﬂ:pl-umut Disocls Elisdges
M n:alahecll.u M-anr-a': |: Tlmsdulzer Buzmr

B
B

- i u | . )
I:q:r Faell: Mlll:eluheclu: Fﬂeld Thuum I:-ubuclih:u'
-

& Poll BMizsosllsnecus Polaneed Capacitorn [Fadial)

ik
LE
LFi
=
ot o
LF Coo Pol2 Misoelansous Polanzed Cepaciton [ $
S8 Cap Boid i tas allarvaciim Foleiasd cm::inrﬁ.{: RS @ ?&‘?

‘Compornsnts
Eil
— e
— = SR
; 55?-‘2[09051‘-—— P C B%‘ % 1;%9_—:':2

¥ vPaz.az

E-g\s;:?rﬁ_izzwq_ PCBSDE@

B 43 A T U =

Altium Designer 341 AT 2 AR AL 2, fifi474E \Program Files\Altium Designer \Library 3
fEJer s SE R PEAR BB 3R] R SE I 23 S0, UHEAE Altium Designer ST IF il il i 2] .

8.3 FESITMHRIEEE LYK

X5 EEAN 2 Altium Designer R AT 1 7 B $8 oo 14

8.3.1  EHKUIKMEBE

Altium Designer $2 KLl A7 AL — AL B I o AEGE R (TP AT St B B T4
s ERRCT HAB SO BT A N ORI SO, ke R BRI L S e R TR L 3D
BEAE , KSR &) FE M.

G PR A 7y B A S B B . PCB Jahe P A g 1 A BT o ARSI P IR O AN RERE B 2K
YA T RT LAAE 23 18 1) P32 o G B AR O 3R g 13 7 A SRR R S A BT

A TR IR L A SR %E s WRe ik el 2017 I T

JUAFth AT A i B 2 R, ARt n] LU 99SE M 3 Ji B P ORI E

L bIw CR v ZIRCEe - B (T T o ey € HITL Tl Wi [ Ok T

. TH TR P . AR PEAEIH TR R, B A 8l BB H R

. TN o AN P2 A T MG AR AE B v BT gl A s 3233 10 6wl LA AE AN [R] 14
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Module 3: Schematic Editor Basics 0

.54



. JESCAE R DAAESRE M) TR AR A gk o XA REIIAE B R A OB AT ] o B4R ARAE

T H TGO TEAE P e

36.

P& — AN A v H
1. Jn#PE, £ Libraries MR bt

Libraries &8sl k#5351 Design »

Add/Remove Library, XAEn] i 14k

BIRAEXEAE T

2. LEINZRFEXUEREF S Install $#%4
3. EXTIEHERER TR, KRR
L RTESHERER Installed Libraries 7%

.

4. JEFUFE R LU G DR RAE T

Mvailable Libraries |E|E|

Project |{ Installed | Search Path

Installed Libraries

& Altera Shratis 1| GXIntLib
HVishayCapacitor DBLib

" Wil Virtes-5.IntLib

¥ Actel ProASIC PLUS IntLib

X CAPACITOR. Sehlib
QEAPAE\TEIH PCELIB

# Miscellaneous Connectors. IniLib

# Miscellaneous Devices. IntLib

& KEMET Electronics Footprints. PebLib
& ON Semi Power Mgt Voltage Regulator
# ST Power Mat Voltage Regulator IntLib

& Philips Discrete BT - Low FowerIniLib
& Motorola Diserete B T.IniLib

# 4D Operational Amplifier IntLib

# Masim Operational Amplifir IntLib

¥ Microchip Micracontialler 8-Bit PIC16 21
& NSC Dperational Amplifier. IntLib

Activated | Path Type

v

<[« [&] (<= [<][<] &) [<][<] [<][<][<][<]

C:\Program Files\Alium Designer BALt Integrated
C:\Program Fileshalium Designer BALit Integrated
CAPROGRAM FILESWALTIUM DESIC Protel Footprint
CAPROGRAM FILESWALTIUM DESIC Integrated
C:APROGRAM FILESWLTIUM DESIG Integrated
C:\Program Fileshalium Designer BALit Integrated
C:\Pragram Fileshélium Designer B\E» Database
C:\Program Fileshélium Designer BALit Integrated
C:APROGRAM FILESWLTIUM DESIG Integrated
CAPROGRAM FILESWALTIUM DESIC Integrated
CAPROGRAM FILESWALTIUM DESIC Integrated
C:\Program Fileshalium Designer BALit Integrated
C:\Pragram Filesalium Designer BALi Integrated
C:\temptsharon hertwick 22-0207\C4 Schematic
Ciitempisharan hertwick 22-02-07\C4 Pratel Footprint
C:\Program Fileshalium Designer BALit Integrated
CAPROGRAM FILESWALTIUM DESIC Integrated

Libray Fath Fielaiive Ta. |

=]

Move Down

Install... Bemove

Closs

P A4 T FHEESSH IR HE A7 FH 22 2 0 sl 2 2 b 3 il 5 12

HE: AW ERZEAL T \Program Files\Altium Designer\Library\ {}3%.

8.3.2 BRI

RAN G TCAFAL TN, BT DAAEJE AR _E 5 i Search 4241, 5# 3¢ Tools » Find
Component, K5t Toas 1 FE A HO IR HE .

Libraries Search

resistor

Optiong

Search in Components

w | Search twpe

Scope
() Awailable libraries
(%) Libraries on path

Fath
Fath:

File M ask:

Advanced

|M FILES%ALTIUM DESIGMER EMLibraryt, E|

Include Subdirectones

x®

x®

v

[ Ti ﬁearchl[ w0 Clear ” Helper... ” Hiztory. . ][Favurites...]

Cancel

[ 45, FE A 0T AE
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8.3.3  WIWPE
SARFETTR TR T LUR KM | [ Cvoroe. | [ Semer. | [ Face 7ascassse |
— T T T T =
o EHFSH View » Workspace EE T A =
Panels » Libraries, s 75 TAEX § %E%%%%Erﬁg
JE AT Libraries 5k 5 O e
Libraries [fitx . ?EE%%EEEEEEf L
o Libraries il G il T 2 (F Pt i | 97 semdaierts _
HE . IO S 725 24 iy T O A i e e
S A T R ST S
SR i s e P P == e
o SRR NI TE | Mot -
FAORE I, kA || B e
BN O 2 BB, i RES * 5 itasee
¥ o HUF Sk RES oG4 8K
o UL ISR EERA,
S I ST I RS 11 2B
A1, 5 Esc MR T
FABERTHRAE FEl 46 A JSCIL P 25 ELTTAR o 511 76 25
o SRTPER AR TR IE P R R TR, RIS R SR, i L
FERIZE RIS SR B o R
o EHMLBCHRTEETEI . Dk % IE I A B H
o BRI IR T, AOVE A AR S o P
i
o WR—ATEPA LAY, sub-parts 45 7R PR R Bt
o IETTLIRSHIC AT SN B ek GRS, Aot b R 9 R B
8.3.4 SI-FEMiTlt
37. PR EE S AR BRI EE

BN BE T — ANl s IX SR SN & o 2RI PR ALK R A5 e e I PIC Tl o
2, SERC R AL B

T DU P SR ORI Dt 2 ] G 4 5%
EPE TR b i PR AR s w2 1 X T ATE
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. EREINBGEIL, ARG s e et e 2 H &k \Program Files\Altium
Designer\Library\. it Hx G5 17 H i SCRF Altium Designer (1521 K 44
i AR R

. WA A, T3040 “Microchip” (30, E&FIFn# Microchip
Microcontroller 8-Bit PIC16 2.IntLib

. sl “CLOSE “ 3% I w] T FEX T A

. e T (1) ZE T AR A1 3 HLiZ % “Microchip” e, PE N AR AL I 18 5 BOiB 70 THAE
Ry HINEESE—4 PIC16C72-04 / SO.

38. BERFHE I T AR
LWL, RIS AN, (HAFIEA A, B IR A] A P A
SO RS A, AR R RA T LUE ] “Search” #41E{#32 Tools» Find Component K7t
.
1. sl “Search” #&fll, SRJ5 A A UEHEHH o
2. {EPEMIR EVCEVEHE, WE KIS C:\Program Files\Altium Designer\Library
(551 H AL D
3. LERFIRGE M Bt b el P54 ] LM317MSTT3 488 . 5 B SR (0 B b 48 R —ANE 24 (1)
AE, AR TFBOHEHEP N TAF A LM317 J i Rl
4. TERCUEHERIESE IR, T PCHUWIREE, F8AE LA ekl R )\ Ao
e
5. HRERMLLE ON Semi Power Mgt Voltage Regulator.IntLib 85 2%
P, HAARAE LM317MSTT3 7E41 %
6. INEULIEIFE T T, AR ARG AR A B Ll ) £ Add or Remove Libraries
CREIUEFT I IR PERSAEHE ) , sl AR R P X Tt 4 R ICE. (i R B R 1) TAE R,
] CURAA MR e ARERIA S TR R, AR HLey e

39.  TEITIFHITAEFE ST
1. e EHERE Miscel laneous Devices. IntLib, %223 s %5 hnt, B
IWZBEMMAS PCB R —. B EMEHERA, w: BB, WA RS,
2. {EETBIHEA cap, WE N A 5k
3. I BRI diode, BLAEA K I SIS T4 R diode IR B 1 31T
4. PR “*diode” , XUFHKME L A& “*diode” &1,

40. HERMPIEOT BRI $
1. PP B PRI MK L AR5 B % Search $iHLATYE MR PHk TR
R AR,
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2. BE AN C:\Program Files\Altium Designer \Library\Pcb\IPC-SM-782.

3. HEEATAFH “08057 , maliliEik. AR E L, i —AJE IPC-SM-782
Section 8.1 Chip Resistor.PcbLib % .

4. fEEig Rt 2012[0805] %, 25 L ANIEAE, ThRENIE PR AT R e,
ifi “YES” >k2¢%% IPC-SM-782 Section 8.1 Chip Resistor.PcbLib [,

Libraries Search PIx W [[search. |

[Queny Results P
= = * ~
Libraries Search | |
Mame Library Description -~
{Mame like '*0S05%'| or (Description like '#0S05| | 1C2013.0805 Capacitr T antalum Leadless.PebLib Capacitor. SM Tantalum; B
TC20M3-0805/K1.2 Capaciter Tantalum Leadless.PebLib Capacitor, SM Tantalum; B
CD2012-0805 Chip Dicde - 2 Contacts.PebLib Chip Diede; Body 204 1.3
EXB5EY Chip Resistor Array - Panasornic.PebLib Chip Resisor fay. (0905
Options GIEL 3 10 B
"5M-752 S action 8.2 Chip Capasitar Poblib Chip Capactor: Body 2.0
Seach 2012(0805] IPC-GM-762 Section & 5 MELF. PebLib Metsl Electiode Face (MEL
0805 KEMET Chip Capacitor IntLib Chip Capscitor: Body 20 #
Obtions 0805 KEMET Chip Capacitor IniLib Chip Capacitor: Body 2.0 %
P 0805 KEMET Electionios Footprints PoblLib Chip Capacitor: Body 2.0 %
A : o805 KEMET Electionics Footprints PebLib Chip Capacitor: Body 2.0 %

5 Search in Factprints v | Searchtype  |Advancd | ceoni oo MELF - Resistor Peblib Metal Electiode Face [MEL
cope 2012/0805] Miscellaneous Devices. IntLib Chip Resistor; Body 20 1
O Avs 20712(0805] Miscellaneaus D evices. PebLib Chip Resistor; Body 2.0 1

50905 Miscellanecus D evices.IniLib Chip Resistor; Body 20 1
@ Libr 50905 Miscellaneous D evices. PebLib Chip Resistor; Body 20 1
Scope Fath o805 Miscellanecus D evices.IniLib Chip Capaciter: Bady 2.0%
CO80S Miscellaneous D evices PobLib Chip Capacitor: Body 2 0%
() Awailable braries Path: | M FILESYALTIUM DESIGMER 50805 Panssonic Footprins PcblLib Chip Resistor: Bor 21.2
) . 23 ltems
¢ Sesf| (@ Libraries on path Include Subdirectories
File Mask:  |~"
I f Search l ’ ! Clear ] ’ Helper... ] ’ Histary... ] ’ Favorites... ]

K] 47 Ak an a2

41. WEEERT

BIRBEN— AT, BIINAETSCE R TEHE T, B R S R A AR T SN — A e 4,
JUPA LA — BRI PRI 5 4R ) TR R o S AN A 4RI 3l A2 2 9045 m] ) PRl T ATE e (R T o TG e 4k
i -

1. ERETAR btk PR A ok o vl FH R AE o

2. R REEI, RIRAE LRSI sihiE$E IPC-SM-782 Section 8.1 Chip

Resistor.PcbLib fEk 5 H Bore, FHRJE il “Move Up” $& ke 151 2 Thi s o

3. SRHIAT XS T AE o

CRIRAEARAT 50 B BT i 55 1R P A 2 A e 2

TR WEEBHISCR Th A D2 F, BAURIEERE A S8, SRR — DO X, PR R A1
AR FE A5 R

8.4  JULIFIE KR EEL

AT Y FTBCE IO R T S S EADERAE . IR FF 2R A e 4
J BB %
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8.41  JREMH
JECE —A TR, XU PR AR L 1 T 44 85

JBCE TCAF R B gL E Y, 4% “TaB” B, JUMFEMEXHEAE S I, @iddE TAB (CF) 5
SHIFT+TAB (b)) RIS 1 HE AR 7 Bt o

TR SOACRE T 5 e Hh 1 P9 2

U SARAETBCE T T VB L IO bR S, IS ABE IS FTSCE 1 e b 5 a2y A s g

R AIIE TCAER 4 E AT LU “Place » Part” fir 2 CEIGE. 243k P IXAN A, BN R
AT, —BRINTTIEARR, AT IR L 4R, iR — HAR ), eI
L7

42. B3 s

SR AT, IR TR TR B ORI BIAR S, BRI B L S A
Tefke X HURAAE RGN T “TAB” B, JFRCERINAR S . — ELARE R A I
T, FUOBCE AR bR S R A CIZ .

EHARETCAF SIRA G 1, URAT LALEAA 12 B b 5 B BB 6 R, fo Ve 5 ) o sl
TELF ) £ B84 B RRRVE o

8.4.2 T gL
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it “BACKSPACE” M [N 5 i T JBCEE 1) Ao

SPLRMAERE R AT RS R b, B0, 2RI A i T 1) A i o

BEIEAR - HMRE TR, R B kEER E, TR KA 53
iy R RN T
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HBE R (—BIFAIES), FURIK “cTrRL” 4 o Azt % “SPACEBAR” BT
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49: R o I LR S
1. WRBEAIF, EEAGENE FEHFIFUE, \Program Files\Altium
Designer\Examples\Training\Temperature Sensor\Temperature
Sensor.PrjPch.
2. 2. fF “Projects” Mt N i #i%+ “Add New to Project » Schematic” il H 75 i ()
Ji PR S

3. 1E “Projects” Mt NAHE R FT I R BLE SO, ARG L S B L FE “Save As” . 7R
“NProgram Files\Altium Designer\Examples\Training\ Temperature Sensor “ 3

3¢ R B R R A “MCU. SchDoc” &

4. 7 “\Program Files\Altium Designer\Templates “[{ 3 ffJc FkF” A4 “ KK
ity , Wiz “Design » Template » Set Template File Name “ ¥ .
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Library Reference

Microcontroller
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Capacitor

Cap
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10. 10. b T{ERE BE e, e e e, Rl AR FISAT “Edit » Smart
Paste” . MZCHii% “Ports” , {EAIMEESFF “net labels and wires” o 7EXHEHE 1 1 ¥ ik
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Smart Paste
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11, FETACE L BEAT I AT A S A DT S 2R BRI (R DN B2 HEL Ty AN S ) L 2k
12, 7RCE i LML LI ZAE “otrl” SEARJEHESIE 5 B2k, IXPEAEEL R Bofs 1y
AR (A o
13, ESCREE IO R HE (12 Bobr 26 LN 0 2R SORS R, BRI AR 8" PIC T 35
RIRA B B PR R HOXANRF I, RGBT h 2 B3 B

8.4.4  ZR3)—5ERRIEE

X BN, PRI “Temperature Sensor project “ I H & 51 fis
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Projeckts -

“ork zpacel Damah -

|TemperatureSensnr.F‘riF‘ch ” Project ]

(%) File Wiew () Structure E ditar

: perature Sensor. PriPch
=1 Saource Docurnents

[ LCD.5chDoc

2 Power SchDoc

Ei EnEar, Ei [ h[] ac

[E MCU.5chDoc

=1 Libraries
-1 PCE Library Documerts
# Temperature Senzor.PcbLib
=1 Schematic Librany Docurnents
% Temperature Sensor. SCHLIE

Kl 51: MCU J5U ] 56 fie i 10 H 454 ]

X1,  “Sensor.SchDoc” BAT5E MG, BIILAEANAN 58 Bl S 2 AT FRITECE. 56 B Js B P 22 71«
14, WRAREHRA EK, Biit—% K “Sensor.SchDoc” i HE S0k
15, ishndg 1 L O P ASOER:, Wil 52

Ve

L3

A INT/CMP

s

INT/CMP YOO ?
S0A Al 5
GHND A2

TCHTE

iy [ P [

K] 52: JEFEUF AL IS IR
16. 7=/ “Sensor.SchDoc” .

e “sensor” JE PR BETE B G 20 SIS N T2 R B o
8.5  FIBEKLNG

ot 2 ] AR R U P SRV R R T P BT ARG UG I — I T DU AR 5 o 451
n, ARATELRSG—ASMZAR S, T BERSIU RT DORS IV e 1, B0 R ¢ Dt 2 el g A\ g 1 11, AT L
Ry g 1+ L+ bR 57
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. DL 7 B — AR R X %, ELn kRS, ARG S HIB 8T E (Cri+C)
o MSEHFRIERE “Edit » Smart Paste” 4t (Ctri+Shift+V) , CEEof & BERG I G
HE, Lol 53 fios

Chooze the objects to paste Chooze Paste Action Faste &mray
Schematic Object Type | Count Pazte Az Enable Paste Aray
| v Ports ' 4 :Themseives
|Met Labels Callirs
Portz - ——
| Sheet Ertries Count i4 |
|Ports and Wwires

Spacing I'IDD !

ahd Wires
and Metlabel:

- Fows
| Text Frames - -
MNates Count |1 |
Spacing !D |
“Windows Clipboard Contents | Count Optiors - Paste Az Ports, Wires and Netlabels Test Increment
Pictures 1 o e
Sort Order |B}I Location w : Direction ;None L|
Signal Mames |Expand Buzes w i
Portwidth  [Set'width To Widsst v| fimay K |
Wwire Length [BD i S eoondar |_ i
Summary

Paszte 4 Ports as portz and netlabels. These are zorted by location and busz identifiers are expanded into wire identifiers. Port widths are set to widest
Feplicate this content 4 timesz, in 1 row and 4 columns.

oK ] ’ Cancel

Kl 53: A HERLNE NS 1THE

8.5.1 TEBERE NG T4
A E R T HE L4 NI 4y K T AT X B (516 o 52 0B ME HL A0V AR 6 B0 AERE UG (0
%, ORI L% B Paste Action . X TG B R 52 U4 T 2 HCE 76 AR I JE FR IR o

8.5.2  EFMMATH
TE K 22 4% "Paste Action “. Il ST B K06 G S5 B b B A 4 REFRRE 50
“COREET I DR RRRE R o LA T R I IR Ao VPR G B R R 0 5, sl
ENIE S
W R FL R L4
o I, U PRI LIS I 4% b LR p A 1, R O T N3 11
LR, B A SCAKEERE S AN AN RS LD .
o hRKE, SCAHESRTIRE AU LURLAL RS, SCAMESERE
o Windows [{BI Y SCATT LU AL M 40 b3, S, JEURR R BTN 11, R%S, SOA
HE, VERE, sl ORISR GHREZ) .
o Windows LI B T LU A S
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8.5.3  FEFUKLNG

Je B BEAR IE BRI Gl — A “HERES . ARG DU AT R4, kil OK, 4%
SAESORY EROR R E PR NS IR A B . T eha B 2 BIAREL A 7 B AR5 AR T

5

FE BRI A HAR B B R BICERE S 515, “Spacing” ZmEHE F T8 B BESI 1 ARSI
ATCAF IR . FICE N IEE, WOt MR B, S E D A, ootk BB RS

T

“Rows” ¥R & EHICEMESIIAT %L, “Spacing” JmiHHE ]+ 18 & A CIE P AT A4S
JUAF IR EE, BUATIRIEE . 7 BCE N IEE, Wl e mAaHEs, 5 9CE o U8 oo i Ay 1) 2o
51,

SO A

“Text Increment “# ] T-BCE A T4 5 3 K24, VR LU LI P I %

o JiM

“Direction” "Nz # &4 8 TCF G 5B G 1K T Th)

“None “IiZ& R otign 5 AN b .

“Horizontal First” &R o4 138 1 75 1) 4 567K P05 ) e Tl A B, 588 5007 1) 1l R AT
i, “Secondary” ZwEHHER] TAES I IIN, WE ST E R,

“Vertical First” K n4e B EJ71a) P AE_ LI, FACT 7 WA R A GEIE . “Primary” gk
HEHT T BB UGBREIN, Toft g5 id G H0E,  “Secondary” Su#EAEH] 776 S5 AN, #E
S5 1k

o IERK
“Primary” giAHEH] 1B ERF GBI, JofF B 5 1L S
o KEM

“Secondary “HuBHEH TAER GG, BES PS5 E. XA HERE T DL E
MIEEL GE3E) , AT LR E A Galo) .

8.6 WitEH

8.6.1 F TR AR
Jr BT AR BRI T — R A A s o LU H S B . IO A7t 40 o JR 2L, PCB
A R A S5 ARAS o
. FE TR S (1) e A7 34 A il System » Snippets K431 I F Wrse v A
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Snippets Folders

=l [ Snippets Examples ~
=1 [ Code Srippets

WHOL BrightnessPalette
A Combinatorial Look-Up Table tor linearizing the br

=1 [ PCE Snippets

POFP FPGA Fan-Out
XC25 300E-4POZ08C Twa Laver Fan-Out with Dec

ES
4 by 4 Keypad
16-K.ey Matrix Keypad with Alpha-Mumeric Overlap |

o
#1 [ Schematic Snippets
=l [ Team Snippets
= (EFPGA

| Newus JTAG
= | SoftJTAG chain implementation for Live Desian fec

= Tsks!
TSKE1A_D ready to use

B
=1 [ZFikers
741 Bandpass
1€

B
=1 [ Power supplies

& DC
DC > Bv 500mA,

s

AL Power Supply
Mainz > Gv DC S00ms,

Kl 54: Wi kiR

. Jv WA 250 AN [F) ST o X B 3 1Y) Windows SO, EAT T B AN
“Snippets Folders” 8l FACE . W LLE X2 A, AE ] 2L 5 B e AN 4]
BA BT R 7 = A S

. LA, R, PCB el ks, SRE i #iL$E “Snippets
» Create Snippet from selection “.

. FEMARIER sty “Place button “, W] UBCE &) W

o HIRLURYE G T RT RO, VRO T RSB S AL R T e R S bR
8.6.2 BIPIAR AR

Clipboard -
2, Paste All 5% Clear Al

Click. an ikem to paske:

55: BYYIMRIAR
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BYPIRIAR AR AE T — A 0] LUE [l AR ST 2 o A AR A7 fif IR0 2> A5 ) B K], PCB Al
SR ANYEACH o
. MR B4 T f iy “System » Clipboard  “#7 77 Clipboard” i
. BTYIRRIE I T RERE BRI Windows BTDIAR A ILH,  Fe e A FLARRG I 3 ok 1) ol AL 3]
Altium Designer H.. %55 FIRI, (ESHBCE X IEHET#) “ Systems — General” 5%
] “Monitor clipboard content within this application only” 3% .

. SYYIB I ARCEE DCE ] T2 AT 248, A0 Wrsd o i AROAS ) T LASE Bl A AE A .
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9. &Ri%iE (45 Minutes)

9.1 DXPIIEHBERS

VR — AN B35 THI I 1 B KB i A 5 BT e v Hp B B (K I B 4idls , ik, Altium
Designer 24}t T &l 56 Frnxf S 38/ i 5d Wos R 4.

Highlighting Engine
(Mask, Select, Zoom)

Display data

K 56 i uE/ s R AR

— AR R RS AVIIRH 2P JoRE B, A4k, IR Hdi .

T RE S (R B (0 75, ST = A IR B A A T U 1) R R o BT x)
%

o fRBMEEE

e Inspector [fiti (% F11 4TIFe5% )

e List [k (#% Shift+F12 FIT8k 5 )

Inspector s M ETHEE I TR JEPE, JRH B RTES R S bRk e 1 S . 1R
Inspector Be [ i g AN RIS AL 1) THE

List MIARAAL T — ALK b THdE &A%, FIHH AR EL PCB TAEX 0 %413, 1E List
AN B AN TS T AR G

SEOR PRI G e U Dl P S T =2 i — M RL I vh AR 1R R BRI, Bl i PCB g4t
A HRAROTEHENEAT I 98, sl @ A Filter THIAR T 5 N AR SEHL

Filter MR 4 KIS — A A fkod SRR AR AR BEE, 1D 7E BB SR AR R AR T AL
BRI AW R . ERR A KO BRI D IS & OF AR Bet i) .

B et 2R Gk AR AL S e 08 [ IN S 48 22 0 B o 7 100 B3O8 G 4 R L IR B AR IR 7 10«

. PR LG N S
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o Ko At %
. YR 5

9.11

P B RAR R ST E AL

2 TG A 48 55 ) SO0 G A TR AN IR S o R0 N S AR, —

AR 7 VA2 AT Find Similar Objects X
TAE
o £ Find Similar Objects XJi5HEH,
A R RS, AR JE A SR
& $E Find Similar.
. MUEHE IS, 22 B s
Mo LT A E I — A T
M, BEEARARZL R IE AR AE
. il Apply XAEHEASKH], THGE
FRILHEN % . ki OK 5K FT0 1 HE
IR/ GREEs
. EFEPATVLRCARE XS o 1 57 &k
7~iE 3 Find Similar Objects X 1 HE
KBCE PRI PCB Ju sl
PRE TR H
. L Inspector K IEHE H 3 )H 5)
Inspetor, 7E Inspector b DAgni
A HAIEFE R R B ATAT Bk

Find Similar Objects

. oy =

Dbiject Specific ¥

String Type Comment Same

Layer TopOverlay Ay

Component 52 Ay

String INTERUPT SELECT Any
Graphical ¥

1 S4E62mi Any

1 7402 il Any

Locked Any

Hide Any

Fotation 0.000 Any

Text Height B0l Any

Text Width Ernil Ay

Stroke Font Default Ay

Autoposition Left-tbove Ay

Mirrar Ay

Uze TrueType Fonts Ay

TrueType Font Mame  Arial Ay

Bold Ay

Italic Ay

Inverted Ay

Inverted Border Width — Omil Ay

Selected Ay
Zoom katching Select Matching Llear Existing
Create Expression Mask Matching Bun Inspector

’ Apply ] I ak l ’ Cancel ]

Bl 57, Al Y B HRABLN R s S DT AT A R

9.1.2 HEMEFEPRENR
Inspector T Ik B RIGHAT AT Bk Bk 3, o — =
AT B A i
L :Jgﬂ F11 TT%?%PH Inspector ﬁﬂ‘ﬁ Ealf:i:z;?mmm 198 s and s Decnci Set Do
Color [
o Inspector REFIRA A — N E AN S i o
. RERNRMERALHONE QETH, 5 ||
AP, B PR AR S A
o RREIHR ISP R | s
A BRI e -
. £ Inspector HXAF @ VLT, 1% ENTER 52k EE;Z"’S?“Z"’E _ éjé’ma
o & Inspector P TLEIFAFRIDE L, | |2

K| 58. Inspector ‘E/R BTk AL 5 R R
TR R
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9.2 ERIWHELER (M - RWENZE)

XA 7SI AN TR R R LR N TERE ST TTA T SCAHE I 7

921  JUAMPERTAR U EREK KR

1. 7t 4 Port UART and Line Drivers.SchDoc H k%76 ff S1

2. AETRMHAT T bR A AR S LS S B ik S Find Similar

3. I Find Similar X5HE, BoR#aE PG RN, VR Parameter name BT H
HEFEAE . B E Same KA HAH H R .

4. /2)i% Run Inspector HikHE, kR Create Expression &iEHE, 4R J5 s OK.

5. Inspector I 24 MEiEXT %, Al Hide J8 7, SR )5 4% ENTER 5848 . Frfs Jugsthi:
B HRE A D B ] B

9.2.2  £3] -List HIR

FRATTRE ] List b £ Ji 2 Pl P g s oh 81— AN S PR 455

1. FTIF R4 4 port serial interface, #R 53T 7Fi% TR A AL & 110 Ji 3 ] 2

2. gidid FAIEEHITHR SCH » SCH Library #1FF IR

3. #T7F Tools » New Component %5 7c# AN 4 7 EP2C5

4. VCEMETHAS O 10, VRRHESERZE TR BRI, AR AR A A A PSR G R PR
A itk

5. 4E Windows '} C:\Program Files\Altium Designer \Examples\Training\Practice
Documents\ directory H % ] 7 TestBook.xls Excel 3 f:

6. (ERIGIALRAT LA E B —41LL Object Kind JT#4, LA Designator 45K (151 %, X240
HFEE TS Altera Cyclone I £l T S ERGM LR A HE 20 SRR QIR /Y, IRl
Excels &ttt 7L ECR T DIRE, ARTE ZAEH] ctrl-c R IXIXA 53R W54 7 28T AR

7. —HPESTH, IRIM] Altium Designer , 7E47 R A HITHAR H AT SCH » SCHLIB List 4T
TS 2R T

8. WL View fix, WE List [k F Edit #X, #iE current component % &

9. 7t List otk it 8, A%+ Smart Grid Insert.

Module 3: Schematic Editor Basics 0-

69



Smart Grid Insert

Choose a column fram the Clipboard T able Wiew (=) Header Row () No Header Fow ﬁﬂi
‘; 1 1 Orientation Name Sy_mbu_:_ul Electrical Type Firi I;)es_i_g_nator ~

1 a -B0 180 Degree: 10, ASDO 10 1 ==
2 0 70 180 Degrees 10, nCS0 10 2
£ 0 20 180 Degrees 10, L¥DS9p 10 3
4 0 40 180 Degrees 10, LWD59n 10 4
5' a -100 180 Degrees 10, LY¥DS8p 10 5
E 0 110 180 Degrees 10, LWD58n 10 B
7 0 120 180 Degrees  WCCIOA Fower 7
g 0 130 180 Degrees 10, LWD57p 10 a
q 0 140 180 Degrees  GMD Fower 9
10 a -150 180 Degrees 10, L¥DS7n 10 10 Bl
Choose an attribute from the Schematic Library List view
Object Kind | ~
Dbie_;t Kind ‘1:><.| 1 _Drienlation Mame | Show N@me Fin Designator Shaow Designator EIn_agt_licaI_T}_lpe | Hide Hi_dde =
- Ol Qrnil 0 Deqgrees 0 0 v Pazzive

& Ol Crnil 0 Degees i} [v 1} v Passive

# Ol Qrpil 0 Deqgrees 0 v 0 v Pazzive

& Dl Crnil 0 Degees 0 [v 0 v Passive

# Ol Ornil 0 Degrees 0 I 0 v Pazzive

F Ol Qrnil 0 Degees 0 v 0 v Passive

il Ornil 0 Degrees 0 v 0 v Pazsive

# Dl COrnil 0 Degees 0 v 0 ] Paszive
i & Ol Ornil 0 Dearees 1] v 1] v Pazsive M
¢ ' >

Autamatically Determine F'aste] ’ Beset All l

[ Chooze Yizible Columng l | Ok | ’ LCancel l

59. BRI H B IR BE RS 3 A T HE

10. & 59 X IHHE s R I BE A HL-F- 26 th ¥ B 3] Altium Designer 41, 73X AN R,
R0 & & =K L7110 B 7 S N i B et P o 1187 e 71 B G O AN T 17 vk 2 S AN T
Hl, , $RJ54% Paste Column to Attribute %4 RE . WL IEMISEHI T HIREHK, @il %
i Automatically Determine Paste %4 58 % [ 2k G

11. HFTAA RIS IER, RAT LA OK, 4R 5 JEUEE 1735 5 1R A8 RS ol o B o e

TR WRAR A I ITAT (R AR S MR B, e IR I MR R R R R 10
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10. SER IR VHIE (45 minutes)

10.1 ZERWIHN4E

10.1.1 FMih B Rk

JUP- BN B 2 IR AR . SO B P RR R A 2 R, AR EK
[0, LAY BRI VR PRI TE VA A 5B 38— s 1 4 1) ) e A, o)
AR SV 2 TR IR

BRAR B RV /N B ) R B 0 46 b 5 TG T, 0/ 6 SRR, (ELRE X T KK
BEUFRAIE ] T o DA —AN 4% AT LU S A R B0 P (AR AT B O T 955 B e 3R B0 5% — AN IR
] F 104, — AMEOCH R R R A 2 SR R SR O B T T R R U
A i 5 L R R A (R

JERBE ARSI ch B TS T R Sl A ks, BOMEIAR S, 7R RSt
FEZELC. EAESRE FROEAR, JEREAN RS R 2 B e, Rkt
P I R TG, HOE R SE A T R A S PR (. DR R AT B BRI L
(1 AR5

PR R T P A S 5 L F O R FR I . /B A B AU R A TR T,

Sensar ML LCD
Sensor.schDoc MU SchDoc LCD SchDoc
30 < v DA RS [ | SRS
sol < " JscL Rivy [ T R
NP [ 1 INTICMP E[ 1 > E
RE0.7] [ t > RE[0.7]
Poiwer
Power SchDoc
1

Mmooy —

W =r

l Jieader 3424
33 | &Y

P 60. i &A% Bt RO T2 Jid 2L ]
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10.1.2 ZRERETHERE
22 PR ARV 1 VL 30 3o ] B 1 P 28 b B

43. P28 RIR

E ] — WA 28 1) RO 5 2 8] L R 28 bR S R B . e ] DAAE — 5K ISR o, el 20 5K st A
o WIBLERAAAE DR AR M LR ) DX R . ERIERI, SIS AR R S k) 2%
PRI, AN MERER S, SRR RIS EYE . EE, IERIERAL QU PN AN TE] 1) R 28 FR
W A R — AN bR o ME— K8 A 22— A i 4 S R 44 FR I AR 1, 7RI AR
g e AR AR B 1 CEZREN4D .

Y £ b R L

W 288 A 51 FH P 28 b ME— B DR — AN P45 o 3 199 29 32 4 3] ) — Jist B ) v LA AR () 44 R 1) 9
7%, A nl DOz B0 A m] Jr B v B AR IR 2RI 9 2%, A HE Bt AR e SO A (2% M2 bR il
LD o MEER S s TN, JolF M AR 4

g I —A e Iy 5, — Ao AT AR ) i A AR [ 42 3 e 1, BRI R4 21 A Ay
AR I AR

BIARN D A (1, AR o] LURT AR RS R 2 J i & A A0 ) 44 7 03 1o s
—/MEAN AT “Place » Add Sheet Entry” 4>,

power sheet
port entriesw net label
vee Y F\Y
RESET RESET
ENABLE[ ———— ENABLE »
port A

Kl 61. M2 hRiR
HL T 1 — 48N R T AT T () A4 BRI R s 1 A T
BB IR — B BISR AL B st 11, AR BT, I AT BATAR ) A4 AR IR R 2%

44, P 2% bR RV

R R BN U, ARG S SCUR AT PR A8 2 ) 099 4 b T3 B3k R o A
BIRRIEE . M FRRIIIEELE “Project Options” XHGHEHL “Options” br%s B AT HAK UL . 7
arniupiR N PNAS ST Ava Nt PN

TEZ SR RBE A EAT PR T 2O S R . BEARE, EHEN AR R 5 A e
B, El Al A4S AR, AT S AT R RI R . e, SR
S M 1 B 1 (M ShR5 RIS bR ST L) o FEGh ISR T, JERE M EIARN 0 11 W4
P VR R W0 000 D AR i S e AR LS (1 P 2% i

N BT s R AT (0 SR PR o JERRX I, bR R K i B R 1 AR
(1, AT R B RE R . AT R ) b AT A ) 44 7 B A s i i e il LU
THENZ B BT AR B h A G ML, BT e ANE T TR et
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AR I —AE A BT o I i ORI 28 b 5 RS A I SR B o R, AR BRI R T A
[ P 2 b 7 (R P A R AR ild o ek, AEPTAT U I mp BAT M R 44 7 IR AT s LR 12 R —
AL A — AN AR T e 1, A B 2% R AR e H M 2 bR 5 1 44 7. IRt i
DR R I 2 B ARBETE, R EARAEA R AR 20 b AN s B, D (e SR
B MB LR IEAARE D)o

JEUIEY IR 1 o L M) — s R RC IR BARAN 12 TR R e o BRI I 15 IR )2 i 2
PEAAS G i P AR5 F 4 1 DG JSC 211 P (i 1o R s v A i 1 90 ) 5% R e B B T2
FH R PARRF 5 N o VGG B AR5 11 1) A S B P P AN S, B 59— 5K R e L
AR A 7 (3 1 o RESK R B PR R 2 AR S HRAE A, EA A s S B . ek TUn] ] T
QIHEAEATR L SR R Bt I SEVFAE AN U B BT B P45

EABRT, BRI = AR AR — N2 T UM brvE: WERAETIURAT AR
H, AR 2 ARBA RN L, AER A, IS AR 2R A B4R 3k
A, BRI 4R .

TER: PNRRIR K P 48R0 S AR 4 e I HL il 1 AT BBy A0 o

B=

D SR ARAE AT B AR VR B ARAT 5, RS R RS B0 R RN 1 o T R (Y Lo 2R
PRI, THUZ ot 2P A 20 A 2k

BSRARAE ], T3 11 2 0 26 b 5 v DU ST AR T, DRI R 2 1 At 3 A 199 2% A AR i o
fH—As

W28 5 AN S R M R 44 7 (e 1

10.2 WHEEERNIH

10.21  GITEELK

TR —ATZEIAR, JBCE RIS, R R AN BTS2 R B M FR ) e T,
e FLRR A 7 AR BV o 13 B AR NS n 21 I 48555

el At 2 B AR P ar 407 X

Create Sheet from Symbol 42 H Eifi N iih. — BIZEfC i, X2t LU B
AR B A1 PR B 3 1

Create Symbol from Sheet 472 [ Ty E vt 530 e i+ Bl — a8 B AU S
AT o X FRATTIRAE A T AR

10.2.2 43 — Al —NMEEARETNERLKTRE

27K 60 S IX ANk
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1. QU P AR B AL RS TR s o i) Js B I S, WO B AR Ty A4 IR ORAFAE
Program Files\Altium Designer 6Altium Designer\Training\Temperature
Sensor\Temperature Sensor.SchDoc.

2. BAIAHTF)T7 00 82 B AU8CE 48 K 4855, 1] Design » Create Sheet
Symbol from Sheet or HDL iy 4. M2 5 ik FHX I

3. 7 Choose Document to Place ¥/ 7/, ## Sensor .SchDoc.

4. BEIEAT SR LTS EL, RIE 60 B, R & BLALE SR B 48T 5

5. VERBIMA KB AN ST HE R 22, 3o BROA AR AT 11O SRALECE Y, HA SR
) RUAEZE0, il A 1. BN A RIS B A T2

6. KTEAUENIN TS —AF S, BRIERTE Preferences (=474 2" 1i1) Schematic
tab XHEHE I auto sheet entry direction (48N LR )P IE0E, 75 WABATHY ilo 2878
R AT RATTRR D BRSZ ARG . A E 20 ik SCL sheet entry J&45 1) N &1,
A AEAT M, I H sheet entry direction ZEI B A #IE T IITEBL T, 2 HR AN
F19F Preferences (2474 &) SHEHEM 2 XA IE LG -

7. EE LSRN MCU, LCD and Power sub-sheets fill & [ 4855

8. JHUEEHAE JI1, fhiE—A Header 3X2A, fRu]LI7E Miscellaneous
Connectors. IntLib (BRUCRA N 23 MEREZ —) k3]

9. %5 60 452 IR IEE

10. PRAFIZ B XAt se i 1 Bt dERR AR B A T B RO A B 1 2 O IE AR R 3RAT T
KRG E— FXA . HATRA TR 89w 1E— T, {& Projects MM R — XA
SR GEST AP

11. gwiFIXA~LRE, EFF Projects » Compile PCB Project Temperature Sensor.PriPcb. fifif®
PRPTISAT I gR PE R, UG AE TR A AN S0 — DN PR AR AU BT I
PR SO, A — AN A TR . AT B e g R TR
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Projeckts -

wiorkspacel.Damtasrlk -

|Temperature Senzor PriPch H FProject ]

{#) File Wiews £ Structure Editor
BI-"7 Temperature 5enzor PriPch

=1 Source Documents
SINE| Temperature Sensor. Schloc B
4 LCD.5chDoc
2 Power 5chDoc
4 Senszor.SchbDoc
2 MCU.SchDoc
=L Libraries
-1 PCE Library Documents
j Temperature 5 enzor.PchlLib
=1 Schematic Librarny Documents
Temperature Senszor. SCHLIE

K 62— HgiiFoe i, THEMZUGRK LK
12. R4 T ({€ project [HiB EA7 & AN TR
B IE D e T, R AER 51 PCB AR 2 AT A7 JUAN TAEZEA, A4S
—EJR R EO R AR E A E RS S
SN KAS

—f BB IR

10.2.3  srEEEGg S MELK R

Pl ARG 53 e SO SR, BERRCE AR B P IR AT R, AR

Zhi 5 WL Tools » Number Sheets fir 4> SEHL
o ARG X UNAE TS LA RS
— N K4S (S5 SheetNumber)
~ R 3CAT 95 (Z33] DocumentNumber )
~Giit B4R 2L (Z4L SheetTotal)
o ALl EAG IR 15 HE AKX LEB R IR S

. n] DL ik & A0y O B AU SO 45, JEH SheetNumber, 2R 5 5 14 i Auto

Sheet Number #4241

o T—AEITHIR LT, EREHEARRIT, AhERgmE (BE T
e . 1 Move Up and Move down ([n] BRI ) 324, b faid

display order (E{Aﬂ?ﬁ/‘]“bﬁﬁ?) G

Module 3: Schematic Editor Basics



Sheet Numbering For Project: Temperature Sensor.PrjPch - 5 Schematic Sheets HEA

Schematic Dacument | Shesthlurber ¢ | DocumentNumber SheetTotal

E Temperature Senzor Schloc 1
[ MCU.SchDoc
[ JLCD Schlioc
[ SenzorSchDoc

_d Pawer Schlioc

0D
Mmoo omom

o
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11. BUH 93 KB UE

XA IR T e — Aok, X2 P13 PCB A4k
— AT D[RR, {E Altium Designer K, Kl & 75 58
f, WG BRSSO A OB L A i ] )
LR

AT EAT g0, £ Project » Compile PCB Design.
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15 BB BIAR B A 1R B 4 . Messages [ L 2 7E f7 4l i
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11.1.1 ZRizFkIn
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(45 minutes)
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Documents for Temperature Senszor.PriPch
+-|_ Compiled Schematic Documents
Flattened Hierarchy
—I-[d Temperature Sensor [Temperature Sensor.SchDoc)
[ LCD [LCD.SchDac)
L MCU [MCU.SchDac)
[ Pawer [Power. SchDoc]
[ Senzor [Senzor. SchDoc]
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Instance: Comment Type Ll
+ 1ERE 4.7k Component
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Level %4l ¥5ERAEEATH PRAERE: Shift+C
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K70 Altium Designerf#)DatabaseLib Editor

%11 27% VishayCapacitor.DBLib, "]7:\Program Files\Altium Designer
\Examples\Cis\Example DBLib -3¢ 4k ).

2. EEEFIHMEB I EE

Altium Designer nJLLEFATMTHRMt OLE DB SCRFAIEME A, — L85 n] BEAIR At OLE DB 3¢
R, AEE H AT 0 A i e 1224 3R e n] LR I T s et i 24% 11 (ODBC) K il

AT 55 AN B PE %R, T LLE ] Altium Designer [¥) DatabaseLib Editor % 1+
Source of Connection , A 71 HHHEAEH 7.

Source of Connection

() Select Database Type

|Microsoft.~’-‘-.c:c:ess EvS | Fath | | [ Browse
) Use Connection Shing [] Stare Path Relative to D atabase Library
|ata Source=C:4Program Filez Altium Designer BAE zamplesiDBLIBE 2hWizhayCapacitor. mdb:Perzist Secunty nfo=Falze | Build

) lse Drata Link File

| | Browsze

71 ST AR E A 1 A
. PR Hz 3] Access 5 Excel JE 5 2

USRI HE PE AL Microsoft Access B3 Excel #07M1), #Rn[LLi%E+% Select Database
Type L. ££ Mg NEFEERERMY, SR middi Browse LEHF H AR 4 3011

. L AN AR

W RAMEHE FEA LI Microsoft Access B Excel #AZ[), fRALLiZ+% Use Connection
String LUk d LR, AdiAAIA ) Build %% , Data Link Properties XfifHE<:adiiisk,
i 76.
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Altium Designer #4417 OLE DB Provider ;& Microsoft Jet 4.0 , Ra] Ll Provider 3¢
BAOREF IR T 22 (¥ OLE DB Provider B# ODBC. 71 Connection SZHL N, RAT LAIEFEEH 4 ASME
Bl PRSI (AR o W RSN EEE P T B By ), AR ) DR A A B R 5 R . HoAl
B EVEIEFE Advanced L. E ALL SEHUR, EPTAIERRETIE ORI R R TT BAEIX LB
EANTRRE .

P BCE e G, PRATLL S Connection S T IF) Test Connection ¢l B & LA,
W) 25 A7 T B T (R TEHE S

B3 Data Link Properties le

Provider | Connectian |.f3\dvanced All

Specify the fallowing to connect to Access data:

1. Select or enter a databaze nare:

n Designer BAExamples\DBLBE 2%ishayCapacitor. mdt:

2. Enter information to log an ta the database:

User narme: |.ﬁ.dmin |

Blank pazsword [ dllow zaving password

Test Connection

[ H]: l [ Cancel ] [ Help ]

72 Data Link Properties X} ifHE
. i — MR IE RS

DR SR AR R B UE L H Microsoft 2 ] IEURER SO Groud]) SKAWIRH, ARn] DLk £E
Use Data Link File IR & HARERE R R sl 4% Browse K4k i VR 7 22 (1 i 152 5L
e

3. @A

U SRR I A P s T AN RO PR 1448 6 R, Connect 4441 B I F o WA . stk A%
HL, U0 ERE AL FI AR K A1) Connected, [l N4 Bt 128 (1) 26 B AN G e A S8 45 L B

FE3CAN DBLib SCAFT . SR BAT I, B EURB . KA R R, (B
I |

Connect Advanced... Connection Falled. Check your connection zettingz

73 EHEAIEM
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MIERIE ISR EE A, I Al 2 ROV AT e A SR A B (sl 74 Fros) s
SISl RS S RSO AAE Libraries MR A B ZESCARING,  IXLE81 20K AR ) 5

SCAFSAA I o

AT ) Enable JEIRAIARIEH, W AIZR 2 AL A FESCAE AR I A RoRIE R, AN BUS

AL RS SE AR L

HEAVEFS IR E—ADHEH, EREbRS LA

Table Enable
= WIS ic &xial-Lead Capacitor

_:I Yizhay Dralonc Ceramic Disc Capacitor

_:I Yizhay Dralorc Ceramic Tubular Capacitar

j Yizhay Electrolytic B adial-Lead Capacitar

j Yizhay Roederstein Electralytic Axial-Lead Capacitor

j Yizhay Roederstein Electralptic Radial-Lead Capacitar

j Yizhay Roederstein Electrolytic Snap-ln Ping Capacitor

j Yizhay Roederstein Electrolytic Solder Ring Capacitor

j Yizhay Roederstein T antalum Radial-Lead Capacitor

j Yizhay Sprague Tantalurn Axial-Lead Capacitor

j Yizhay Sprague Tantalum Chip Capacitor

j Yizhay Sprague Tantalum B adial-Lead Capacitor

j Yizhay Sprague Tantalur Triple-Lead Capacitor

j Yizhay Tanzitor Tantalum Axial-Lead Capacitor

j Wizhay Tanzitor Tantalum A adial-Lead Capacitor

j Wizhay YWitramon Ceramic Dipped Capacitor

74 BRI GRS

LY

AR A ENANA A AR AR AYAY

Table Browses F. W 75 fi7R. XAH)REAT] 5 EH

Table Enable

m Yizhay Cer ial-Lead Capacitar v

_:I'\-"ishay Diralor=% Cossilss =

j Wizhay Dralor

] Vishay Elect Part Mumber| « || Library Ref + || Library Path + || Component Type| +
108C047 Capacitor - non polanzed  SchlibraneshDiscretes. Schlib Standard
104EDTS Capacitor - non polarized  SchlibrarieshDizcretes. Schlib Standard
10AED22 Capacitor - non polarized  SchlibrarieshDizcretes. Schlib Standard
104ED33 Capacitor - non polanzed  SchlibranieshDizcretes. Schlib Standard
T08ED4T Capacitor - non polanzed  SchlibraneshDiscretes. Schlib Standard
104EDEE Capacitor - non polarized  SchlibrarieshDizcretes.Schlib Standard
104ES10 Capacitor - non polarized  SchlibrarieshDizcretes. Schlib Standard
1042010 Capacitor - non polarized SchlibranieshDiscretes. Schlib Standard
1082020 Capacitor - non polanzed  SchlibraneshDizcretes. Schlib - Standard
10827 47 Capacitor - non polarized  SchlibrarieshDizcretes.Schlib Standard
184015 Capacitor - non polarized  SchlibrarieshDizcretes. Schlib Standard
1h4CD22 Capacitor - non polanzed  SchlibrarieshDizcretes Schlib - Standard
1h4C033 Capacitor - non polanzed  SchlibraneshDizcretes. Schlib - Standard
184CD39 Capacitor - non polanzed  SchlibrarieshDiscretes. Schlib Standard
184EDT0 Capacitor - non polarized  SchlibrarieshDizcretes. Schlib Standard
1RAEDTR Capacitor - non polanzed  SchlibrarieshDizcretes Schlib - Standard
1haED22 Capacitor - non polanzed  SchlibraneshDiscretes. Schlib Standard
1R8ED33 Capacitor - non polanzed  SchlibrarieshDiscretes. Schlib Standard
1hAED4T Capacitor - non polarized  SchlibrarieshDizcretes. Schlib Standard
1RAEDES Capacitor - non polanized  Schlibrariesh\Dizcretes. Schlib Standard
1R&CD1R

4 AT AN

Capacitor - non polanzed  SchlibranieshDizcretes. Schlib Standard
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Component P
Propetiss
Designatar

Comment

Description
Unique Id

Type

Libraries ¥ X
I Libraries... ] I Search.. ] [ Place Capacitor - non polarized ]
“WishayCapacitar. DBLib - Yishay Vitramon Ceramic Dipped Capacitor LT

~
Part Mumber Value Library Fef Footprint ComponentLink 1TURL ~
WRIBAT00UA  10pF Capacitor - non polanized  YP31-2.5 hittp:d S, vishay, comd
WPIBATOME  10pF Capacitar - non polarized  WP31-2.5 hittp: L e, vishayp, conmd
WP31BATDOUC  10pF Capacitor - hon polarized  WP31-3.2 hittp: v vishay. com/
WPIBAT0ME  10pF Capacitor - non polanized  VP31-3.2 hittp:d S, vishay, comd
WPIBATO0KA  10pF Capacitar - non polarized  WP31-2.5 hittp: L e, vishayp, conmd
WP31BATDOKE  10pF Capacitor - hon polarized  WP31-25 hittp: v vishay. com/
WRIBAT00KC  10pF Capacitor - non polanized  VP31-3.2 hittp:d S, vishay, comd
WPIIBAT00KE  10pF C itor - larized VP31 : 4

100pF

WPIBAI01FE  100pF Capacitor -

WPIBAIOIFC  100pF Capacitar -
WPITBATOTFE  100pF Capacitor -
WPIBAI01GA  100pF Capacitar -
YPIBAIOIGE  100pF Capacitar -
WPITBAIOIGE  100pF Capacitor -
WPIBATOIGE  100pF Capacitar -
YPIBAI01JA  100pF Capacitar -
WPIBA101JE  100pF Capacitor -
WPIBATO1JC  100pF Capacitar -
WP31BATO1JE  100pF Capacitor -
WEIBAT0TKA  100pF Capacitor -
WENRAINIKR  100RF [ anarcitar -

3117 components

non polarized
non polarized
non polarized
non polarized
mon polarized
non polarized
non polarized
hon polarized
non polanized
non polarized
non polarized
non polanized
nint Anlanzed

c?
-

=Value

il hittp:d D, vishay, comd
WPI-3.2 hittp: L e, vishayp, conmd
VPFIE2Z  hipc/ e vishay com/
WPI-25 hittp:d D, vishay, comd
VPI-25 hittp: A vishap, conmd
VPFIE2  hipc/ e vishay com/
WPI-3.2 hittp: L e, vishaw, canmd
VP3-26 hittpe e vishay conmd
WP3I-2.5 hittp:d S, vishay, comd
WPI-3.2 hittp: L e, vishayp, conmd
WP31-3.2 hittp: v vishay. com/
WP3I-2.5 hittp:d S, vishay, comd
VBTG bbte e sishau camd

a

177 Sl A S SO R AR

Library

Logical Symbal

Physical Component [104CD33

Erary Link - Database Companent

Sub-Desian Links
Sub-Project

Configuration

Graphical
Location %
Orientation

tMode

iede)

— : Paramsters for C7 - Capacitor - non polarized ~
|c? | B visible ] Locked Visible Hame Value Tope
o 3] @vihie Component Type Standard STRING
: CompenentLink1Deseription Manufacturer Link STRING
Part 1.1 [ Locked Componentlink TURL hittp: A v vishap. com. STRING
e Componentlink2Description Datashest STRING
: = Companentlink2UAL it v vishay, com/dacs/22209/. STRING
[cxevEmia DatasheetDocument 29.8pr-2002 STRING
ST = Designator 1040033 STRING
L Faatprint CAPA19.8-15430 STRING
LatestAevisionDate STRING
|WishayCapacihor DELD | Table |Capacitor - Ceramic | ;a‘fS‘HEV'S'E'"N”tE zlg::g
| [ choose PackageD ocument STRING
PackageR eference CAPA19.8-15430 STRING
Part Mumber
Pin Count 3 STRING
Published 17-Dec-2003 STRING
Publisher Al Limited STRING
Loy ity I TEIRG 5
dd ] [ Remove ] [ Edit J [ Add as Bule
B | v [480 Models for C? - Capacitor - non polarized
: — Mame Tupe Deseription
{Qbcarsc: Wl E Minorerd CAPATSEASE0 v Fomprin .
[ Lack Pins
[ Shaws All Pins On Sheet (Even if Hidden
[ Lacal Colors A = ] [ [Ep—— ] [ Edit

K78 M ks S S 1
WA T EESI R TP N4k T DBLIB, 84 Altium Designer LERERIT i B I i #5415 8] 25
B T OSLMCEER R cafr, B E g A5 T 4T Tools >>Update Parameter
From Database iy 43t 1] LA ¢ I A1 70 34 BHts e 2500 5E
J34k, Altium Designer #4141 BOM 3 n] AL & RIG A FEAE S5 R, IR Excel %) BOM
Fnl LUSEBLE RIS, o BOM #[H3% A R ) PDM/ERP RZEHLA 7 A, HAREEAE IR 79 B
TNe FETEEES, #E#¢ “Include Parameter Form Database” , W7 % (¥ 22 4 tHBL— M
BB . EfF EE AR B A R, X AME Bt e o @ e & .
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Bill of Materials For Project [4 Port Serial Interface.PRJPCH]

Grouped Columns | Show | | Comment * || Designator || Part Murmber || Description || Footprint ~ || LibFef || Quantity
B! Part Number v [04uF C1.C2 C3.C4, 5, CO01037 CAP 1UF 100 ME™ RADO.2 CAP 2M
20pF C13 Coo18s1 Standard End Metali RAD0.2 CAP 2M
S0pF C14 Coo18es2 Standard End Metali RAD0.2 CaP 2M
10uF 15, C16,C17 Coo1e1 g Electrolytic: Capacito TAMT 2b./24 ELECTRO1, ELECT
M 4004 01,02 #00oos RECTIFIER 14MP 4 DIODED.4 DIODE
DE37 il Jooaos COMN DB37/37 Ma DEITRAF DB37
COM ATEZR F1 Jooioz? COMM CARDEDGE ECM-BM=T COM ATEZE
L R1 RO02014 AxlaLn 4 RES1
1K5 Rz RO0T 737 AxlaLn 4 RES1 —
All Columnns Show | | 10K RF1 ROOE 7 RESISTOR METWTC SIP3 EE_SE'AG(‘ECUK"IE[
B) Mumber of Bits BASE ADDRESS 51 5001169 STaWDARD 8 POSI DI_F'_]_E___——-"'_____SW DIP-g8
B Mumber of Tums INTERUPT SELECY 52 5001175 STA_T:JD_ABD-&PUST_[SIPS 5w DIP-4
B Packags TL16CH54 1 uoosss _— —C DAL CMOS 10BI PRARESTT_SKT TL16CE54
[} Packaging 1438 U2,U3. U4 —DIiess IC QUADRUPLE LIt DIP14 1488_1
© Part Number = 1483 WSTUE 07.Us, U9 U001700 IC QUAD LINE REC DIP14 1489_1
& Fo T u1D 1001663 IC HP IMPACT ¥ P& SDIP24 P22v10
@\/;LI:;ED TAHC32 Uit oo 80 IC QUAD 24MPUT [ DIF14 SM7432
B Fesio th 1 001003 CRYSTAL 1.8432MI XTAL1 CRYSTAL
B Series
B Spacing
1 Suiteh Fastre b
Export Options Excel Options
File Format | Microsoft Excel Worksheet [ xls) - Template v -
[ dd ta Project [] Open Exporte Relative Path ta Template File
Menu ] ’ Expoart... ] [ Force Colurnns to Yiew oK I ’ LCancel

K79 BEEREE SR BOM &

12.2.2 SVNDBLIB

SVNDBLIB & —F:# 8 ¢) DBLIB, ‘&5 DBLIB [ X Hil 2 & 8 5 [a] (5 25 S0 At g N\ A $2 1) A5
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SERHUE PR IR IR 23 1H5 R R 4t

DBLIB, ‘E7E ST T B B F5 2 I yeas PR S

PEAT AP TBAEAR T3t 5 o BEOIR RS TR R0H0E P B NS DR G A AR AR LK IR A, (HUR iy AR S
PFBABAR G HAR D", St ARARK B vk U o [R]INFIAE R 75 S0 it e TRl ] DBLIB LAAHK)

B TLAHE.

SVNDBLIB JEIC & A SO ARRAS S A B, AT O ORES T Bk oo E R 224k, K
BEAR T B XU o XA S ] AT SR BN E) PDM R G . Mg R T BTt T

PERE, TN 2B T vk TR AN B oo R 7T RE

AT SHL SVNDBLIB, EHTAT 0 &A1 AR U ST A RRAS 2 i B

B, BATH I

SR, B TTEE AR AR J S B SO o SRR RO TRl T A A Rt 36 ) A
TCHAF IR AT RS . H AT PTC 1) Windchill 2200 A 03 A R AR & DLk ST
(77 AT . X A8 BT U 5 S0 5 Windehill 244, Altium Designer %4 47 1)

J2E 53 284485 T AR5 A8 (K A AR AN AN ST

Ak, T A HSHLY PDM R G HAE ONHAT RUE BB TR, AT AT ARG

n

TF, RO B D3 1 AN AR ] R 1 Fi . PR B DR L B, R R A A B O
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P P rh Qe R AN 22 B E B B POB dafhe 2R MMM PSR RSO JRATTIRE A
QR — —Fhed, B, Qi g St

AHRP A THE WATAR NSRS K, FFICAT BN 8 A & b & N IS S 44

(40 minutes)

Kl 1 7E Altium Designer HHOUEESSIRE FIERAETRE K

Gather
component data

Create library
package project
(*.LibPkg)

. '

Create symbol Create footprint Create PCB3D
library library library
v v : v
Draw schematic . Import IGES or
symbol Draw footprint Import |IBIS data VRML 3D data

!

Link component ]

models
(PCB)

(circuit simulation)

(signal intagrity)

[ 130}

=

Add componeant
parametars

.

Compile and
verify library

Release Integrated library
(*.IntLib), or stand-alone libs
{*.SchLib, *.PcbLib, etc)
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< dl | Mode s | ¥ 15 * 55

-

3‘ frome| T £ Port el reerace So
<)

é V- v+ ;4
INA OUTA O—>—
‘;‘ INBI  OUTBO—>—
=—INB2 —
s—INCI  OUTC(——
——INC2 —
S—INDI  OUTD(—
IND2 GND

nnnnnnn

a
@
@
o]
@
@
o

2 J PR PR g 4 A AR X

AT File » Open =2 ¥y 4] §TJF Schematic Libraries (*.SchLib) #4744k . SR AT
P PEFITAE SO IR Bi% P2, T C:\Program Files\Altium Designer
6\Examples\Training\Temperature Sensor\Libraries\Temperature Sensor.SchLib, %X/ #.ili Open.

— AR (cAntLib) J& Tgm ik —BERISCrE, ARegn. AU BT MERE, %
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Files\Altium Designer 6\Examples\Training\Temperature Sensor\Libraries\Temperature
Sensor.SchLib, #& 5 #.ili Open.
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Bl 3 P i T AR LA i iy A T3

111 REEERESARE
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Part Zero, 1K HTECEARMIRAE b, X ERE T o4, I Pin Properties XJ iFAEH
[] Part Number J& 41 A Zero.

. 2 — ATRUR AN CanrBHAS) R DUR B B ES (i
T4HCT32) .

. M — RS 2 A BRI RS IA R E R RN Bty 4407k B
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£t Component Properties X} i HE £ Show All Pins 3E10, 1] LUKE RS I B s 1E

J R AL

o R — —AEERT LA ik 255 PN T e EIEH] T IEEE SRR A

IBFORAR IR 2 F i RS 55

i Tools » Mode 1->% #.8% Mode T HA=H 1k

TA] Ay E AR IR A S 7 e AR AR S Ty RT A Ji B R 46 ik

1.1.1.1 R S F P iR T AR

J5HE P g PE R G 4% (Schematic Library
Editor) [HIARCHAE 7O H 1 i 2R 414k 3 )
BARTHREMN T o MARREAS DXARCR A4 1 Y
Tz ke miH .« ar LU View »
Workspace Panels » SCH » SCH Library &k
Altium Designer 5147 1% SCH » SCH
Library 21 .

. X
XA TS T .
Wiki #8441 I Library Component

ou
He o

Properties X} ifiHE .
A7 FH A S S e (R 2o TR B P
o HMEX
Part f% 51 F T il 2 S AR A AR i
AN
o BB
Z X RE A L ) — R B A A (2R I
AR

. X

XA T AR T A

AL I X T O BN I EEA T G

% View » Show Hidden Pins 5 i &
SR S I o BEERAE AN 2 B U IR S B
Bet/ AR BOBUIR A, 8 R AE R g AR T s R
R T o

FEAS TG B 441755 A4 TCE 2 AN E N, 5k
MR ZEFE Place » Pin, 8514 TAB § 5E 3

I vl
_ I:::um!:_u:unents I.:Iesc.ripti.u:-un .
ER D0 C-50448H 8 chiar » 2 line LCD character ..
iEPWR2SE Low Wolkage Power Supply C...
iETCHNTS Senal temperature zensor
| Place | | add | [ Delete | | Edt |
| Aliazes i
| add || Deete || Ed
Pins Name Type L.
- 1 V55 Power 1
- 2 VCC Power 2
— 3 VEE HiZ 3
- 4 RS Irput 4
- 5 R Irput ]
- B E Irput 3
- 7 DEN 1] 7
- 8 DE1 Passive g
| add || Deete || Ed
‘Model © | Type | Descrption Wi
fﬂLE... Footprint  LCD OFTREX DC-50448M
| add || Deete || Ed

K4 JEE

IR . AEBRATEOL T, B I 5 M AL FRAR SRS 1 DL .
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IBYEAT ] LAt Preferences X iEHEH ) (shematic / gerneral) Auto-Increment during
Placement I ] (WIGHE N E I 5D o BEEEREL, "IN S E R RRN R b
B, WA T RHME . WE O AT R I AN, MR T REE . WA 2 TR
V4% fi J — A - Bk s 4 Bl ko

HT A TS IR AT A List fich AR Bigm i . SO uE RS LU ORI, WEAERDE
DX R AT R, RS RS B L E £ Filter » Examples » Pins. 44 List iR 4 arA
AL, AT Shift+F12 {2 WoRo VERE: BRTLAE List it b gwis 2 A8 WE e, I8 nT DIFE
THHE R T HEAT SRR I o

Rtk
Component Properties X i HEHI K A @ 475 78 I BRI Z50f5 L. £ Sch Library panel
T A 44 7 AT R I TR HE

1.1.2

Library Component Properties

Propert

ot Patameters for EF1K10FC256-2

Designator 7] Visible  [] Locked Wigible Mame Walue Type

Comment | 3 | Visible Code_|PC PBGA 17417 FE256 STRING
Code_JEDEC M5 -034-A4F-1 STRING

Part 144 Locked ComponentLink1Descriptior M arufacturer Link STRING

Description |.-"D i, 256-pin FEGA, Commercial Grade, Spesd Grads 2| ComponentLink 1URL http: #fveaes. albera. com/products/dev STRING
ComponentLink2Descriptior D atasheet STRIMG

Tepe |Standard v | CompanentLink 2LIRL hittp: £ s, altera.com/iteraturedds/: STRING
[ atasheetDocument Mayp-2003 STRIMG
LatestRevisionDate 194 ar-2004 STRING
LatestReviziontote Alternate schematic symbols removec STRING
PackageD ocument verl 3.0, Map-2005 STRIMG
PackageR eference FEGAZEE STRIMG

Library Link. Published 17-Jul-2002 STRING

Physical Companent |EPT K10FC256-2 | Publisher Altivrn Lirnited STRING

Graphical [ fdd.. ] [ Remoye... ] [ Edit.. | [ Add as Rule. .

tod

Models for EP1K10FC256-2
[ 5how &1 Pins On Sheet [Even if Hidden] Mame Type Description
[ Local Calors EF1K10-FEGAZSE PCE3D 256-Pin FineLine Ball-Grid Aray [FEGA] - Option 1
FEGAZSE | Footprint 256-Pin FineLine Ball-Grid Aray [FEGA] - Option 1
tid. || [ Remove.. || Ed.

K5 as X A
AT RLA g 5 SO AR A4S »
o BRNRFSA — ST S AT T AT R
o ERE —— WML X RATRE E XA E, W 7AHC32, WA A bR AES
WPFF e R TR T DA SO o Sn g, R s, A AR, R
AT BOCFRFIAERE, PIETT LU R8s e S8l A S S RSHE O

Module 3: Schematic Editor Basics 0-



BEA A% AR MR BUET R . I R T BOR B 2 E, W R8s 5 1 AR ERAE
JBCE A AR AR AR E R B S, T DU R T E o

Wiew non-masked objects  from SR s aasl=aE (nclude all types of objects m)
Object Kind =1 1 Orientation | Mame Shaow Name Fin Designator Shaw Designatar Electiical Type | Hide Hi.c_lde
Pin 0 30 180 Degress  SDA [v 1 v 1/0

Fin 0 -40 180 Diegrees  SCL v 2 v Input

Fin 0 20 180 Degrees  INT/CMP v 3 v Olutput

Fin ] A0 180 Degrees  GMD 2 4 v Power

Fin a0 B0 0 Degrees AZ v 5 v Input

Firi a0 -40 0 Degress A1 v E W Input

Fin a0 30 0 Degrees Al v/ 7 v Input

Firi a0 -20 0 Degrees WhD v 8 Iv] FPower

£

& Objects [8 Selected)]

Bl 6 A3 H] List MIAR A A Slodmie 25 1145 1
iR — F TR R/ BOM A A .
KB — FHBRL, SRR SN ER . BB E BOM RS b AL ai
576 BOM e HUBE A UG 7R e AT R IS A 70 T JR BE ST FD PCB it A o< |22, JF
HATLAEAET BOM e W% (Net Tie) @ H 744 PCB LM ANEH AN LA E
P25
¥ — PEgniE AR B R B ] DU I AT ECE (25 S800T DARERE 21 A W Hdfs
FE s Ay b FUF R S P e SRSV I 0 550 H R RT S B
BER — WIS PR A AL, S ERRE . (5 BRI T s A TR AL A%
BB — — Ws T, B RCE A R LS, KR AT
1 K BRI BT A . B T, IR AR Bk I, AR5 il Edit
Pins %4l .

2:31.1.3 %3] — QIgHMSRHaRS
L BERATEOIE A — — BT R . IR R A O RATIT, i

JF: \Program Files\Altium Designer 6\Training\Temperature Sensor\ Libraries\Temperature

Sensor.SchLib
2. EGVEESAEET, ORI E SR AR IUE o AR H MR, IEE R I
FF{E Environment and Editor Basics 35 il it B G & (15 H : - \Program Files\Altium Designer

6\Examples\Training\Temperature Sensor\Temperature Sensor.PrjPch
3. ELEVSIEIIUH . Hili Projects [HiFR 11 ¥) Temperature Sensor.SchLib 4% AN,
B e HESN 200 H R4 87 . Temperature Sensor.PrjPch. 3 )\ Free Documents #1325, 1fif HH 3L

LET5 H HEZE 1Y Libraries U2 bR T .

4. {rmiHAW BB, %+ Save Project.
5. FAIESEIMAE, %4 Tools » New Component.
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6.  {t New Component Name %} ifAE H1 % A TCN75.

7. MBI AEGUN, % PAGE UP BETBCK, HEIE M. SR A L il 5 AL T AR5
50,0 CAP SRR 0 MR e o

8. Kuf¥ Snap Grid I Visible Grid j& 1571 & 4 10 (Tools » Document Options)

_;%ﬁi INT/CMP VDD 5

-—gH? SDA A0 *ﬂ?r—

'—4E> SCL Al <115—'
GND A2 r—

B 7 OB TCNT5 HR AT BE AL s
9.  HE T RIS EI R R R . SRR, BCEAEERIAGE T RS B
SR I €0 I A e BT T MR AT i, PITBORIA /N Won T Rk £ o JBCE K5 TR IR A R
THG, AefEA 80 AL x 70 HifiiE, &R DMEM Status bar b WoRARFR RS F .
10.  HPBFRCEE I SRR IR, m A S AU B AR JBCE I, kR AL T
E I E AT G . 4 SPACEBAR BHEERL B M El b X 5L Y REATHHE
11, FEJCEE AT, 1% TAB B HIE B . Pin Properties X IEHER 4T, il fE:

R & A T IR DL I B B R A (1 20D .

FRA T2 T R,

E % B4R HARA EE: BEEMS. 6
" o = géggéﬁmﬁﬁ/
2 SCL Input

3 INT/CMP Output

4 GND Power

5 A2 Input

6 Al Input

7 A0 Input

8 VDD Power

12, seiasfted)n, BUE:

- REH U2
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- R TCNT75
- ik 4 Serial temperature sensor

B, EEEOOE —AME S, EBRCAR SRS — N RO B DR R
FE R B BOW SRS AF B AN EE, AR5 P2 BE B S F R G A T E B R B 5

1.2 PCB FEgmiEd#s KOIEuE 3

PCB Library Editor H T-G g F11& 4 PCB # - d%¢, ¥ PCB #+ff/%. PCB Library Editor
M3t Component Wizard, 45| 760608 H 1) PCB #1287,

1.2.1 PCB Library T4EZ%[q]

=~ Altium Designer 6.0 - C:\Program Files\Altium Designer 6\Examples\Reference Designsy4 Port Serial Interfacellibrariesi4 Port Serial Interface.Pcblib - 4 ... |Z||E\FZ|
- DxP Fle Edit Miew Project Place Tools  Reports  Window Help E C:{Program Filest Altium Designer 61E:x. 0 L v *
i l=0" [IERENE RlcHofe - -0 @AY OO OE B
Mask |“
[  Apply ][x'{ EIaalJ[p Magnify]

[ Mask [] Select [¥] Zoom [#] Clear Existing

preoqdi | sauoae

Components |:
Narme ¢ |Pads | Primitives |
AxIAL0.4 2 )

DBI7RAF 39 43

.
DIFg g 14 =
DIF14 14 o0

DIF1E 16 22
ECN-BM=T g2 66
PGAGE{I1_SKT 68 73 =
R&D0.2 2 G

SDIP24 24 a0

SIP9 q 14 “

Component Primitives
Tope |Mame /  %Size  Y-Size | Laver

Track 1 2mil TopQOverlay
Track 12mil TopOverlay
Track 12mil TopOverlay
Track 12mil TopOverlay
Track 12mil TopOverlay
Track 1 2mil TopOverlay
Track 12mil TopDverlay
(Pad A E2mil B2mil MuliLayer
Pad K E2mil E2mil MuliLayer

b}

i B
- TopLayerAEottomLayer TopOwerlay AKeepOutlaper AMultiLayer Mask Level | Clear
IX:54DmiIY-SUUm\I Giridk: 20rril | | System | Design Compiler | Help | Instuments | FCB |33

8. PCB Library Editor T_{£%i]
M4 Boon %, 2. B SR MK 4% D) e & 55 PCB Editor AH .
Preferences I iififfE 55 Board Options %} i HE (¥ 15 & 1% H] - PCB Library Editor.

1.2.2 PCB Library Editor panel
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PCB Library Editor ) PCB Library T2t
£ PCB #HF I & Fhhfe, Ai:

[AR ) Components X 41 H T 3G 80 EH I BT A 2%
e

7E Components [X H 5 oF 47 B {2 s S BRI,
TR LU 28 0F . Snfan e Jm k. S R W e 2%
P, BEHTIF PCB [FI 85 %4

VR AT BESE (Y copy/paste fir 4Tl T2

LB, IS
. EJH N B T S ARG I 51

. M PCB 2 ikl 21] /27 5
o 7t PCB JE 2 [ 3 AT 5 AL 44

Components Primitives X 41 T J& T4 ik
arfFR B . Ry R E T, R E E T nse

16 7 &1 T8 DN s T BB RS T Py e

Tt

. JA ) Mask J&, HUH R B T IE R

Bor, HARETE KA R, Bl
VEZR AT R A1 Clear | i it

. JA 1 Select J&, 5t (B ok ke

b, SRR AT AT UG AT TR T G

71 Component Primitives [X 47 s if 2 i L
HH B e

1.2.3

PCB Librar -

Mask |* -

[ & Apply H WY Clear ”Q Magnify]
[ 1Mazk [+] Select [¢] Zoom [¢] Clear E sisting

Components ~
M ame Padz Frimitives
£1AL0 4 2 a

DE37RAF 24 43
T

CIFa a 14

DIF14 14 20

DIP1G 16 22

ECM-BM=T B2 51
PGAES11_SET 6a 73 F

N =T e - i~

Compaonent Primitives

Type |Mame #-Size Y-Size Layer
Track 12mil TopOwverlay
Track, 12mil TopQwverlay
| Track 12mil TopOwverlay
Track 12mil TopOwverlay
Track 1 2mil TopOwerlay
Track 12mil TopOwverlay|
Track 12mil TopOwverlaw
Pad A B2mil B2mil bultiLayer
Pad K B2mil B2mil AL ayper

o [le

9. PCB Library itk

1 F] Component Wizard A& 34

PCB Library Editor 745 Component Wizard. it 5, ) a] DAREPEAS [H] ) da 252

T, USSR B, ISR R

)5 5l Component Wizard, A7 #¥.i; PCB Library Editor [fi#i f\) Components [X, %+
Component Wizard, =% %+ Tools » New Component.
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1.2.4 fER IPC H3& M SR B4

IPC Footprint Wizard H- 16 IPC 23434 . 1PC Footprint Wizard A& 35 R, i
FRAf \PC AT I SR E AL T 3 A 5 1) R E B

4 PCB Library J&i& 8 3CREF, @it Tools » IPC Footprint Wizard =25, nJ$]FFHr 1) IPC
Footprint Wizard >k IPC #5412

MR \PC ARife, "EIb SRR 3 Phbf AR DU AR 3 L EOR . X 17) 3 FF BGA. BQFP.
CFP. CHIP. CQFP. DPAK. LCC. MELF. MOLDED. PLCC. PQFP. QFN. QFN-2ROW.
SOIC. SOJ. SOP. SOT143/343. SOT223. SOT23. SOT89 ! WIRE WOUND #}%5,

—
IPC kootprint Wizard

DPAK Package Overall Dimensions . \'

Erter the reguired packags values.

Length Range [H] Minimum | 3.55mm [ = Preview
Top Wiew

Maximum | 3.85mm |

b amimurn Height (4] ESSmm | —

= = E
tinimum Standoff Height [41] Ormm |
Wit Bady \width [E] E7am | J

X i = L‘f D 4-—|
I avimum Body Length [01] EB.2mm |
Mumber of pinz [including tab) 4 | :
S — End Wiew

Tab Designator |4 |

Trimmed Pins rﬁ o 4._‘
Pad Designator | Finis timmed A
Al

2 v

: .t

| Loncel | [ <Back || Hews | [ Fnisn |

- 10. IPC Footprint Wizard ' S R¢ i i —AN B 285t /£ DPAK  (Transistor Outline) .
IPC Footprint Wizard [ L fig i 45 -

o REREPRAGT. EIMER. R HEREMAZEER A S AL IE F .

. I AP U R )2 Courtyard. Assembly #i1 Component Body 17 B

. ) A AEHTEN, AT S0 SR . R AN B AT B ke T 0

o TEATATENBCARTT LA T Finish 4241, AE G AT

1.2.5 ffF IPC Footprints HbAb A Bl 2% 61 8 2e 44
24 PCB &G s SRS, 8L Tools » IPC Footprint Batch Generator 5., 1PC
Footprint Batch Generator 7] LIPRGE A= il 2 A3, ol il G 5 23405 B I A SO A o2 %
JE AT

Module 3: Schematic Editor Basics 0-
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IPC Footprints Batch generator,

|PC compliant Footprints can be created in bulk by providing pak.age data in spreadsheets or ccmma zeparated files. Each file
should contain data related to a particular pakage type.

Templates for packane type files can be found i the Templates folder in pour installation directery. The 'Data’ page of each
template should contain the package data. The 'Legend’ page of each template containg the explanation of the used field names.
|Jze the 'Open Template..." button bo open a template for a particular package. Use the ‘Help On..." button to access help about a

particular package.

Add the files to be proceszed in the list below and press the start button in order to create footprits.

Package Type | File Mame

SOT23 E:\DesignsiB atch ProcesshSOT23-5_E.xls
BGA E:\DesignsB atch Process"BGA Sq1.5.xl:
GQFFP E:\DezignzB atch Process\dFF Sq 0.8_5 «ls
Open Template... |~ ] [ Help On... - | Add Files | [ Remove Files
Output Folder |E-\Diasigns\Batch PracessOulputs &=

sezsiFoblibl. Peblib

Generate report o
Open generated report

[ )
Proceszing

4] 11. IPC Footprint Batch Generator 5 ] W #5414 §if JF ¥ .PcbLib s 7 #8458
PR 4 N SC A ml T 2 42 Bk A A PebLib ST

IPC Footprints Generator /)37 £f 145
. ATAEXS I AE T T 2% H 5% \Templates ST N A% I3 ¥ (B 1R, 5
ARG T BB R AR )35 B A5 R
. 5P AN SO T A BRI R, SO U LU
Excel BiLLGE 5700 (CSV) .

126  FIheESIM4
£ PCB Library Editor 1.1 F] PCB Editor "4 [7] ¥ Ji Xt Gk Gl 85 4F . B T PCB #3fF
Ah, BEbRG. HUbkoE SO ] ORAE R S84
TF-B B AT 1 D> 2 «
. 7t PCB Library Editor " §] JTAHLE [ )%
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. 1% Tools » New Component S a4 . A H | — N3 TS, R
jy PCBComponent_1. X{ili Components 4138 H i & FRXT iZas T 44, EFE
Component Properties 7& Component Properties X5 HE R N BT 4R 24 1E 4 FR I
TR R 2 AN 255 4.

. A T2 Sl A [ oo AT S48 B AT Silkscreen

. FRAE BT R TACE I A . AETBCE S — MR AT, 1% T TAB B U AR AL R
TR R A B B R B . — Ok, CE RS MR E I 1, BIHR 2R
—/MERIRRASE N “17, faoRdtes B .

W 0,0 ARFR RUETHCE AR PR “ORFE” Al MIORRILIOE SIS E R B . ) LGS
Edit » Set Reference {48 %7 &

1.2.7  SHl#E4
A T R AT AR 5y AN R [R] N EAN AT RS T ERANE, T
LA Edit » Copy Component #ir4>. i 245 VUM HTEF, IFMER RN R HEA PCB P,
& T LA PCB Library [HIAR A BESE B A & 75 DU 2 AN g 4%24E Crl JF Bk %
I T B, SRS A Tk B Copy, FRURAEESE, 3% Paste X Components
(X REEIERE BT B O .

1.2.8 Library Editor 5 4k B
Library Editor Hh47 IR G SN IR 7 B o ST LUK EHIFE -4 (Designator) AR
(.Comment) A7 .
MR T4 BECE SRR SR (B AR, 46148 T R/ PCB Library Editor 19 T 5%
TSR
R RE T, ] LARRGEAE PCB SCA: H s s A o 8 0 R R A8 H R 7S 1 R o

1.29 %3] QISR EES

FERG S, FATE OB de 43525 SOICS, LA T4 Wil Wi 61 2 () Temperature Sensor &%
- TCN75,

AT R . AR, AT AR H R G R . W RATIT, ST IT
\Program Files\Altium Designer 6\Training\Temperature Sensor\ Libraries\Temperature
Sensor.PcbLib.

1. AUEEZELIET, ROV ZE LR N E] Temperature Sensor Wi H o« WEREAHTIF, FHr
FIFFAILE Environment and Editor Basics 153117 )35l H \Program Files\Altium Designer

6\Examples\Training\Temperature Sensor\Temperature Sensor.PrjPch,
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2. EUREVSINEIE v, Fdi Projects [fiARHY (1) Temperature Sensor.PcbLib , #X 544 4t
&) F| I H 4 FK Temperature Sensor.PrjPcb. il F ¥7E Free Documents HiH 2K, M4 {EXT % 4544
W) Libraries SCPFIE bR R

3. AERLTUH

%K, Pk Save Project.

4. ffiTEE R S0 SOICS H3%%, #4% Tools » IPC Footprint Wizard 247 Wizard.
5. LEAEEIA &, e Small Outline Packages (SOP) , 4& 12 fiir.

IPC Footprint Wizard

Select Component Type

“You can chose here the family of components that you wish to create.
Component Types
Name Description Inchided Packages ~ The selected companent is SOP.
COFP Ceramic: [Juad Flat Pack - Trimmed and formed Gullwing Leads COFP ;25 ﬂlczi‘;v;gw to gsnerale SOF. S0P Exposed
DP&E Trarwistor Outine DPaK
LCC Leadless Chip Carrier LCC
MELF MELF Compaonents, 2-Fing Diode, Resistor
MOLDED tolded Components, 2-Fins Capacitor, Inductor, Diode
PLEC Plastic Leaded Chip Carrier, Square - J Leads PLEC
FOFF Plastic Quad Flat Pack POFP, POFP Exposed Pad
OFN Quad Flat Pack Mol ead GFN LLP
OFN-ZROW Guad Flat Pack Mo-Lead, 2 Rows, Square Double Row QFM
s0Ic Small Dutline Integrated Package, 1.27mm Fitch - Gullwing Leads S0IC, 50IC Exposed Pad
50J Small Outline Package -J Leads
Small Dutling P g - Gullwing
S07T143/343 Small Outline Transistor
SO0TZZ3 Small Outline Transistor 507223
50723 Small Outline Transistor FLeads, 5leads, B-leads
50783 Small Outline Transistor 50784
WIRE WIOUND  Precigion Wire Wound Inductor, 2-Ping Inductar -

v
MOTE: All wizard measurement dimensions are required to be entered as metric (mm) units.

[ Cancel I I < Back H Mewt > ]

Orverall Dimensions

Wicth Flange (H)]

i aximum Height (4]

b asiraurn body Wwidth [E)

M auimurn bady length (D]
Fin Information

MNurmber of ping

Lead \Width Range [B]

Lead Length Range (L)

Fitch [e]

Minimum standoff height [41)

-Figure12. £ IPC Footprint Wizard H % £} 24 4
6. ZHE 13 MR THER T 5e R 00 8 A5 Mkt

IPC Footprint Wizard

SOP Package Dimensions

Enter the required package values

Minimum | 7.5mm |
Mazimum | 7.5mm J TopMewr
»
3mm | _:_
0 1mm | + o
: % B
4mm | .+B_
Gmm | End View }*E*{
L.
o, .,
8 | Tm‘ et
E A la—H
Miniraurn | 0.5 |
Mazimurn _D S J
Miimum [15mm |
Mazimum | 1.5mm J
127mm |

Prewiew

[ Cancel ]{ < Back ][ Meut > ][ Einish

% 13.SOP ] ~F
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7. @AaEid Thermal Pad dimensions. Heel spacing. Solder fillets. Component Tolerances F/1

IPC Tolerance.

8.  ft SOP Footprint Dimensions 7, K4 /EAR A Rectangular.
9.  7f SOP Silkscreen Dimensions T silkscreen £& 55 22k 0.1mm.

10. #t A Courtyard, assembly and component board information 1 Jfii .
11.  {r3f3%E Description Ui, #5447k SOICS, b IReFAZL.
12. 7t Footprint Destination Ul[fi, LA PcbLib {15 E A \Program Files\Altium Designer
6\Training\Temperature Sensor\ Libraries\Temperature Sensor.PcbLib
13. Hlisgps SRS IFEId W E 14 o a it

= Altium Desigoer 6.7 - C:Mraining_pcb\Temperature SemsoriLibrories\Temperature Semsor.PebLib * - Free Docomems, Licensed to License Store - HO

Blow o (o wew fowg oo fodk Baots Wndw leb
Jd S & (& 9 @R a d - P A e ¥ NE a @
o | @ Teopersban Sensor ot *

Mak
(a7 ) )

1] sk [) St [] Zoomm [] e Emisting
Companants

Mame Poty

LED Geesn At

MCCT 8 2

PR S

<
I Top Layes (I Bonorn Loyer { B Michursea | {17 Top Dvedioy | B KerOut Ly,

Mo Lapes

IK-&NMY:‘.?&M God 0 0Tnen Pd Foae-11-3.050m 1. 90%50m] Top Lapst

14.52 % temperature sensor.pcblib. T daf 35 1) 1

14, {RAFEERIINH .

1.2.10  HMEELPE
o PRI IVRE) = Ik T Footprints &2
TERE, DA E A s

Module 3: Schematic Editor Basics

[ Libraries... ] [ Search... Flace
| Temperature Sensor. Pochblib - -,-\|
i -
Compaonents
Hame Library .
FBE-04 Temperature IFaralizuiatis
HDRZ<3_CEM Temperature [1320 Models
LCD-504450 Temperature
MCLCT-B Temperature
PWR25 Temperature
F2012-0305 Temperature
5028 Temperature Senszor. PcbLib
soice Temperature Senzar. PcbLib
3 items




o TE NRHIRPIEPEEARR, AP E R R . PR DORER A, T Do
JE

o TEBNIUH REREPE . TR0 SR PR Y R AR bR ke PR T ATE AR R F

o FASTIMINIFRI Libraries 1% £l 23 55 %

o JEMIHRERI2LE Options for Project X/77#4% f) Search Path k%t #ilsE .

o BMBEAAEY, W3 Footprints #5X, #RJ5 ¥ Search %4,
& 15. Libraries [

o BhHIRPERLAFR, A MiniViewer o iR iz 3,

o Hili Place $H B0 B 44 FRKe 0k 1 BB E TAE A3 0]

1.2.11  HAAHNER TR B 3

A I g T B A AR AR B e . T DA e g R s AT = T 0 58 i
A AN EEFREREEE.

P2y SRR KA 5 G BELAR R R A2, SRl B S M AN AR,
KA ER . VSR AASEUU DR OB . R A g (B L B, XBEE
SR AR T8 4 508 75 s SURRL 2 B AR, 7 i R 203 365 24 4™ J PR 4 £
GIRAE B Z R 1

] 17 R 18 R[] VTG 2 11 4% Bl SOT-89 R A, [ 17 4] 2 AK v B

RBIAFRTEARSR AL, B 18 (IR EE AL (B o K] /5 Z T30 SRR Z MR .
| | | | |

| | I |
17, A AR B AN R T AR
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[ 18. A R B AU AR

1.3 TS ESBULBERRA R

131  #BHsH
VR R B AT AR A2 R, A0 s SR B E ] DO S HO AT N/ 9
o ZHTH TP AT H i, A
. SAFATEE R, WAUE A SRR
. AFIEIER, W AR BN ;
. WIF %R, e e e il 223K
. 5205 BIEERL, il UM PDF.
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Wizible

Farameters for 37 - 23306

Mame
Code_JEDEC
ComponentLink 1D escription
ComponentLinkTURL
ComponentLink 20 ezcription
ComponentLink 2RL

D atasheetD ocument
LatestR evigionD ate
LatestR evisionMote
FPackagel ocument
FPackageReference

FPublizher

19 MB L FEr ik st

Walue
TO-924,
k arnufacturer Link

hitkp: A A Fairchildsemi. comd

D atazheet

Type

STRIMNG
STRIMNG
STRIMNG
STRIMNG

http: A A Fairchildsemi. comAdsA2MZ2F2H STRIMG

1937
15-Jan-2003

FPCE Footprint 'BCYyw3/D 4. 7 replaced

Sep-1992
TO-928

Atium Limited

STRIMG
STRIMG
STRIMG
STRIMG
STRIMG
STRING

STRIMNG

ATA0 23S 400 nT LLUSGE Bill of Materials, 5535 18 ik Report A2 Bk i AE AF a1 25 7 it

Special Report For Project [Temperature Sensor.PrjPch]

Grouped Columns Show | | Design.. / |+ || Comment || Description || Footprint - | Mote
i 10uF Polarized Capacitor [Surface Mount] MLCCT-B
C3 10uF Polarized Capacitor [Surface kMount] MLCCT-B
J FWR25 Low Yoltage Power Supply Sonnector PwWR25
LCDA DtC-B0448M 8 char 2 line LCD character display with blight LCD-50448M
R1 47K Resistar R2012-08085
All Columns Shaw | & | A2 4.7k, Resistor R2012-08085
Address1 R3 4.7k, Resistor F2012-0805
Addregs2 R10 47K Resistar R2012-0805
Address3 R11 4.7k, Resistor F2012-0805
Addressd uz LM 317MSTT 3 Three-Terminal Adjustable Output Pozitive Yoltage Regulator 318E-04 Fin 2 iz electrically connec
ApprovedBy u? TCN7S Serial temperature sensor s0Ics
Authar
Center-=[Mil]
Center-+[mm)
Center-v[Mil]
Center-v[mm]
CheckedBy
Class
Class |
Clasz 1l
Cornment v
CorpangM ame
Component Kind
Eom{ponelr?tKiEd 2 [ >
Export Options Euxcel Options
File Format |Mic:msoft Excel Worksheet [*.xls) v Template | e
[] &dd to Project [ Open Exported Fielative Path to Template File
Menu ] ’ E=port... ] [] Force Columns to View Ok l ’ LCancel ]

S

Bl 20 A pedidt, AR E AT S A .

43 - MBS H

SEAR AT 28 S 802 N 5 B0 P e B B R i e . SR AT IR AL [ S 40117 — > PDF
B g, BAERATSIN— NS5, v LA H 5 B 4T I Bl R 1
1. {r Windows File Explorer, fifii\ff PDF ##s & .. VJjin]: C: \Program Files\Altium

1.3.2

Designer 6\Examples\Training\Temperature Sensor
2. {E Windows File Explorer, #% DUbHibEA7 % (5 nTREFFEL5EE T View » Toolbars 2 5L
FH Address Bar) .
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3. [HIZ] Altium Designer, #&J57E g 4% TCN75 847 ST TRIIELL T, /£ SCH
Library [t 4 FRF1 I Library Component Properties X 1if#E

4. {EXTIGHER) Parameters X1, i Add I NHI 240, 17T Parameter Properties i
THAE

5.  7F Name %, #iA HelpURL.

6. R IFROEEREXTUEAE Value 18, X5 Windows File Explorer ') Address Bar
P2 UL bR 3 Windows BIEJM, Bl: C: \Program Files\Altium Designer
6\Examples\Training\Temperature Sensor

7. AETFHREBEWMARRLEST S (D), RJEHA PDF4FK, RI: TCN75 - 21490b.pdf, i1[&]
21 7o

Parameter, Properties

Marne Yalue
HelplIRL | |WTrainingT emperature Sensar\TCM7S - 21430k pof |
[Jvisible [J Lock Visible [TLack

Froperties

Location Color - Tyvpe
Location v Font LIniqueID

Orientation |D Degrees w | Allow Spnchronization Yith D atabaze
Autoposition Allov Synchronization ‘with Library
Justification |Bott0m v | |Left v |
I ak. l ’ Cancel ]

Bl 21. 3N HelpURL 2454, K 300s R H: 2 45 1F
8. HTIRIE AW ERNZT 4, KIkfE Parameter Properties X iFAE 1 AN E ik 1 Visible
SIEHE
9. i OK SEHIGHEHE, 4R 5 i OK 5] Library Component Properties X iif i
10.  RAFPES
LA P DAAE J B R B AT 8 75, R A I 24

1.4 ZHEEBURRESEER

1.4.1 VAL T e 2

ZEHCRT LAV IN 30 Do 22 ) 7 0 4 i B R 4 o PR BN ERA o FE RGNS I 2 B AT 1 O
AAHE R — S, RSSO AR R, RSN T SRS I

Altium Designer ti 32t K fX) Parameter Manager , 7] LAE S 504 R s in 2028 . i 21 &
BRI IR B

$TJF Parameter Manager:

Module 3: Schematic Editor Basics 0-
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7£ Schematic 57 Schematic Library ZmiE 4y, MIZHIES Tools » Parameter Manager )i )
Parameter Editor Options % 1 .

Jet F 75 221 Include Parameters Owned By EiEHE, 1R I/ G EAIE, Ba—B A
Parts ZE1, X5 Hiiti OK.

Parameter Table Editor #2541 ¥ £ H KR S5 S8 AN, B2 N A5 S EUEAHR
o [l 22 SR IA5 2 Parameter Table Editor.

Parameter. Table Editor For Project [4 Port Serial Interface.PRJPCB]

Object Type Document |dentifier Capacitance | Manufactusr M anutactuer P/M | Part Mumber Tolerance Voltage-Hated Power
- Part 4 Poit JART and Lir 1 Marcomp Inc. 179037412571 Jom0oog
- Part 4 Poit JART and Lir R1 BLC 2322245 221.00M  RO0D2074 01 0.5/
o Part 4 Poit JART and Lir B2 BC 2322 245 721 BOK. ROO737 01 0.5
o Part 4 Poit UART and Lir L1 b awimn MxTEIZICWE L00153%
| Part 4 Poit LART and Lir U2 Texas Instruments MC1483M U001653 =
|- Part 4 Poit JART and Lir U3 Texas Instruments MC1483M U001653 =
|- Part 4 Poit UART and Lir U4 Texas Instruments MC1483M LI001EGS o
- Part 4 Poit JART and Lir UG Texas Instruments MC1483H uootv W
- Part 4 Port UART and Lir UG Texas Instuments MC1483M uootv 5
- Part 4 Poit JART and Lir U7 Texas Instuments MC1483M uooi 7o 5
o Part 4 Poit UART and Lir US Texas Instruments MC1483M oo 7o =
| Part 4 Poit JART and Lir U3 Texas Instruments MC1483M ooz =
| Part 4 Poit LART and Lir X1 ECS Inc. EC5-18131 »001003
|- Part 154 Bus and &ddres: C16 10pF Panasonic ECATHHG100 COmes 0z s0vDC
|- Part 154 Bus and &ddres: C17 10pF Panasonic ECAHHG100 COmets 0z 50vDC
- Part 154 Bus and Addres: D1 General Semiconductor 1M4004 #0005
- Part 154 Bus and Addres: D2 General Semiconductor 1M4004 #0001 005
o Part 154 Bus and Addres: P1 EDAC Inc. 3595-062-520-350 001027
o Part 154 Bus and &ddres: RF1 BC 2322 245 2210.0K.  RODET7 0.5
| Part 154 Bus and Addres: 51 AMP/Tyco Electronics 4356405 5001169
[ Part 154 Bus and Addres: 52 AMP/Tyco Electronics 4356403 50175
- Part 154 Bus and &ddres: 1110 Texas Instruments TIERPALZAA010CH LI001EES B
Ho- Part 154 Bus and Addres: 1114 Texas Instruments SH74HCIZN Lo016a0 5
v Part 154 Rus and dddres 1111R Tawae Inckimante CRITAHCTM 1Inn1ean [=¥] 3 ¥
4
Remove Columnz... ] [ Add Column... ] l Accept Changes [Create ECO) I [ Cancel

22. Parameter Table Editor
ALt Parameter Table Editor 7] W 7<E%i, 41 Add Columns. Add Parameter Values.
Copy. Paste 5545, 1A DL A BRAESTACH 22 B84 2 5 3 HIRE 7 21 Miicrosoft Excel Rl £t o
FTH 25058 2% 111 Engineering Change Order (ECO) AR5, 1%AFE nl #45H ECO [k
AL IR FE G I AR R $45 , AEPAT BT AR T S A

1.4.2 25>]— 1 Parameter Manager 44825

+.a) M Temperature Sensor.schlib J5i 2 %] 716 £ Tools » Parameter Manager , 74/ 4%}
WHHES, Hi{5 K AT TES Include Parameters Matched By 7 B¢ 1 1] Parts 1% 75 it
b, AR IR Ol B AE B
2. 1t Parameter Table Editor /1, 478 H.7%+ Add Column.
3. {F Name i, %iA Lead Time, “2Jit Add to all objects %X il Value IfRFEEH, 2K
Ja it OK. SHTHIAS HRF A ok, RHEHER AT 3 W Lead Time b
4. LT DMC-50448N #E11) Lead Time 2 %%, 1EFE Edite 130K AR 4 A AR
NRIHE, FiA 14 days .
5. AEtHd PWR2.5 234 1) Lead Time £ N7, #e4% Edite BLAERT DL R FIAE k45 LA
IR IPAN B N
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6.  XTFaE PWR2.5 A LRI Lead Time 3k, JRE$E Copy, #RJ54 M a1k
TCN75 [1)35 Lead Time J-3£+% Paste.

7. H Ctrl+Click. Shift+Click. B HEzhuk £ N A EokiLSE Lead Time  (ANLFR AR
B AN AR, REERE Edit, 3AMRITSH A AN B T iR B
ANCA “3-5 Days” i B 1Y Enter #.

8. H.ili Accept Changes (Create ECO) FIJF Engineering Change Order XJifiHE, iX &4 %
I B ERE s . R W] ST RAME L

9. i ECO MHFHET ) Execute Changes #¢4l, 7E¥ it N &% . Report Changes #%
BH AT AR S SO 512, an AR T EEE S R SO B S, rT DU AR A1)

10.  PRAFES

Module 3: Schematic Editor Basics 0-
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2. ISInEETYE B RTT it

IR AR B P S

(20 minutes)

2.1

2.1.1 AN R

EERZIE IRrR ) IEAS AR

(LR

Yy

Wit Library Component Properties X i

. TR A2 AR RS S AL X 5k — an SRS TT L, By AR IR TR 1) R /N
. i# i Model Manager. Model Manager 1] LA[FJI 24 Z2 AN 3848 I 2 AR, 3X00) 9

R fR e A T BEAL

== Altium Designer, 6.0 {Beta Build 5559) - C:\Program FilesMltium Designer 6)\Examples\Training\Temperature Sensor\Libraries\Tempe... g@g|

l D¥P File Edit Wiew Project  Place Tools  Reports

=" | ® |G

Window  Help C:iProgram Filesialtium Designer 61Ex. +

v [ : Mode v | 4

W Temperature Senzor PohLib

-
=)

Model Manager. E
Locati Descripti a2

Mack |* ocation escription ~
Component Drescription E—
{F DMCB0448N z
] Fv/R25 =
iETCN7S E
Add Foatprint '] [ Remave ] [ Edit... ] “

—— Pl

o

£

o

o

k]

7

=3

i

v
>
Mask Level | Clear

[ Add ] [ Delete ] [ Edit ] Location Drescription ~
Model Type Description
There iz no preview available
| #dd || Delete || Edit ]\
Projects Navigator Add Foatprint '] [ Bemove ] [ Edi...

Storage Manager  Messages  Output  To-Do  SCHLIE Fi

#A0Y: 10 Grd10 Svstern | Design Compiler | Help | SCH | Instruments || »»

] 2375 g’ T IS B B 7E Model Manager s i 45 BE g2 3

2. >]—{#H Model Manager %3
1# 1] Model Manager 7313} 2 -

2.1.2
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1. WFIEARFITIF, 54T IT Temperature Sensor Ji [ (\Program Files\Altium Designer
6\Examples\Training\Temperature Sensor\Temperature Sensor.PrjPch) .

2. 1t Projects [k, WYEHITIFIRELEIE:  Temperature Sensor.SchLib.

3. 1 Schematic Library Editor 1%+ Tools » Model Manager ] JF Model Manager. {7~
MR T AR AR DU SR, UG Footprint. Simulation. Signal Integrity i1
PCB 3D AL,

4. 1t Model Manager X #FHE, SR TCNT5 45, A2 B iR SI I o

5. Hiil; Add Footprint Jfi /) PCB Model XFiGHE, 1/ 24 s,

PCB Model E]E

Footprint Maodel

Mame S0ICe | Browse... | [ Pin Map... ]

Dezcription

PCE Library
® Any
) Library name

() Library path

Selected Footprint

Found in:  C:\Program Filez\Alium Dezsigner BAE xampleshTraining' T emperature SensorLibra

| ok || cancel

[l 24. D9 S A Eas N R
6. ARBGNTE B FRIT HARAE SO i w R A, A %n] LUE A Name 2
hEERMALR, WOREREI AT BR EoR, WA o, AT LR Browse 17
Browse Libraries *f1fHE, @ikl 39 Frs.
H: AVFZARITIETUARF 53 E %, X PCB Model X1iFHEH ) PCB Library [x.
g . Any FELEATAT L 1TA] I FE #2825, Library Name $5 0402505k A 45 £ (%, Library
Path FRA K B REE A7 B IR E B, WA O g PR %, A0 A 3k & Use

from integrated.
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Browse Libraries

Libraries | Temperature Sensor.PcblLib R T
Mask W
Marme Library Dezcription

LCD-R0448M Temperature Senzor LCD OPTRE=

MCCT-B Temperature Senzor

PwRZ5 Temperature Senzor

soica Temperature Senzor

4 ¥

4 items

[ ok ] [ Cancel

& 25. i J1] Browse Libraries X i HE ELU bz £ 1A 25
O W IRHETIAS ) Libraries "I 5] A AT ] At dab b e b b F RS B S A %, Find 4%
AT k4822, X AE Schematic Capture 35l FE e iR .
7. —HAERBI TN SOIC8 B%¢, W E)E, waiBAE PCB Model X fE, il
OK K HZ A TF HE
W ARG S T S RS R g S T AN, I A S S SOME TR A F ik
S, i PCB Models XJi&HEH 1) Pin Map $% 4 56 ik -
8. i Close J¢[4] Model Manager, IL{EE T4 SOIC8 £3E 0 HL ] T TCN75 #5414

9.  RAFFE.
2.2 RIEERE

FATA K T BB PERT PCB %, I HLT AT (R A B 21 S B B 2R . BLAE, BRATTRT A

TEFEPTAT (R R A N R

WA ORI IAT R B /PCB %, ATl e It DLEAT TR ) i 2E N File »
New » Project » Integrated Library, % Integrated Library.

FEIXHL, FRATRT AR S (KIHETK schematic/PCB/PCB3D | #I3X AN A M S e b 25 o
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T, Temperstu
Wiorkzpacel.Dartwrk -

Integrated_Libraryl LibPkg I Project ]
{*) File Wiew () Stucture E ditor
= ﬂ] Temperature Sensor. PriPcb =

-1 1 Source Documents
=12 Temperature Sensor.5chDoc
[ MCU.5chDoc
[ LCD . 5chDos
[d Senzor.Schboc
[d Power.Schlos *
B8 Temperature Sensor - manually routed PebD oc
+ [ Settings
+ |1 Generated

= Source Documents
E® Temperature Sensor. PCE3DLIb
: Temperature Senzor.PcbLib

! Temperature Sensor. SCHLIE

] 26. 4tz 1 )5 22 <l /PCB/PCB3D FEILAE AL T4 o v
DUERI Y 4 N INTLIB (4% %, 1E Projects Panel 45 % .1 integrated library package
J#%#¢ Compile Integrated Library. 7£i4b Altium Designer B in 21 i B K455 1) 4 A5 b i
3|k, £ Signal Integrity A1 Circuit Simulation, J& & %A 5 A — N — N FE 1,

HE ST LLAEE L HE 2L TAAFE SO

KR JLANE A,
/NI S AT ORI 1/8 £ 1/10 .
B T H AR AR, B J P 50 JOC i W P SE BT PCB ST 45 A 45 [ B2 B A
Peo Hergiivn, BRI A R ORI .
AT LA 9 2% K 2 L AEREAS A m] AT o 2SO T DAJSCEE Y P B AT B

TR ER S as b, IXREATREH T, MPEE G, A e e

ce AR RRBEANLL, AR BCPE A Sy PR AN IR o

— A AR, PR A BT R R, R B AR R A0 B AN SO
REHAIER, XA REL.

G RIS, S L IR R AR S A B AN SO BT FT T NTLIB SCAF, ek

W R A A, &l 27 B
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Extract Sources or. Install

- Ww'hat do you wish to do with thiz integrated libram?

Estract Sources will extract the source libraries used to
caompile the integrated library, and create an integrated library
project.

Inztall Library will inztall the lbrang. Thiz will add it to the
Librariez panel, allowing vou to use components and footprints
fram this ibraryp.

| Extract Sources |’ Irnztall Library ” LCancel ]

W] 27 SR FT TFAE 2 I 550t () 5 TR HE
ffuili Extract Sources %6 2 W14 28 s A

- ;} Mizcellaneous Devices LIBPKG =
=1 Source Documents

& Miscellaneous Devices. Pcblib ,

*;?; Mizcelaneous Devices. Schlib

Kl 28 fif s 4 4E 4 miscellanous devices 45 3

TE AL, HUos schlib F1 peblib SCRY, YR30 W R R4 2 1) H RN, BB BaTr2h
P& EAS A ekt A1 mdl o WA PCB3D AL, B At sy Won ez Hakrd, (A HEILE
Projects Panel .,

Ko B I P ) SO BEA T A S, 1B L ES A B L Projects Panel W) LIBPKG T H, 2R )5
MU — PR PG AR . W RN ], B AR e O U A S 12

st ] DAV B AR R B8 H =%, HEA Project » Project Options » Options Tab Jf# &
IO PR R A
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3. SERJRE B BT B A

B AT LLLE Altium Designer ™9 il DA 2e PEIERIME, S S BEAR, XAk T
XA ThRE S A B B A T RO s e, JF a4 — AR

3.1 FEHrafrE BRI R

—HERUE .

(45minutes)

Jos B AT 0 BB e P T i g o 0 SR TR AT
Xt A P IR e PR I FEREA TR A, S SR AT A DR P Bl A AR oS B PR AT LR A, TS

LRI R T

Update From Library

Choose the sch ic d and

types to update

Updsates are performed according to the availability of the library specified in the Library field of the part. The Advanced button gives control over the way that
differences between the library and the sheet are resolved. Click Finish to carry out the up

Schematic Sheets

Schematic Sheet
BOC_ADC_DAC.SchDoc
BOC_Audio.SchDoc
BOC_Boot.SchDoc

BOC_CAN SchDoc
BOC_CLK_ADJ SchDoc
BOC_DAUGHTER.SchDoc
BOC_I0.5chDoc
BOC_KB.SchDoc
BOC_LCD.SchDoc
BOC_LED_DIPSWITCH.SchDoc
BOC_PwR . SchDoc
BOC_RS52325chDoc
BOC_Spartan SchDoc
BOC_SRAM.SchDoc
BOC_Top.SchDoc
BOC_VGA_KB_MOUSE.SchDoc

bl bl bl bl b bl bl ol Bl b bl bl fod Bl B R
< EREEEEEEEREEE

Settings

Actions

[C1Fully replace spmbols on sheet with those fram library

Update graphical attributes
Update parameters
Update madels

options
O

Show

I Components

| [Component Types

Physical Component
N7z
TALVC2444,
TALVC2458

1628

537611003
ABER-B104
ABSM-1574-05 Transducer
B3FS

BA540

BAS40-04

BS584

BZGO3C13

D Cannector 3

D Connector 9_MaLE
Dsub-15-Female-HD
Header 2

Header 242
Header 52
Header 742
Header 342
Header 102
Header 13424
HEMX-CEZ0
IC5307-02
IDT71V12454157
INDUCTOR
KLD-0202-8
LhdAneAl Al |

FUEH00000000vvIPIoIITHo000ve00oY
g

Logical 5ymbol
27002
7ALVC2444
74LVC2454
1624
537511009
ABER-8104
ABSM-1574-05 Transducer
B3FS

BAS40
BAS40-04
BS54
BZG03C12

[ Connector 9

D Connector 9_MALE
Dsub-15-Female-HD
Header 2

Header 242
Header 542
Header 742
Header 342
Header 102
Header 1324
HSM:-CE70
IC5307-02
IDT71412454157
INDUCTOR
KLD-0202-8
Lhd10941C AL

Library
Approved_Library. schiib
Approved Library. schiib
Approved_Libram.schiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Libran. zchiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Library. schiib
Altium Manoboard Project IntLib
Approved_Library, schiib
Altium Manoboard Project. IntLib
Approved_Libran.schiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Library. schiib
Approved Library. schiib
Approved_Librany. schiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Libran.schiib
Approved_Library. schiib
Approved_Library. schiib
Approved_Library, schiib
Approved_Librany. zchiib
Approved_Library. schiib
Approved_Librany. schiib

Arnrnusd Likeso seblib

Count

=t

i

3 S Sy ey e oy s i =) G BTy B g W U = fy = R g BT T~ ey e g £ Ry Ty R Y
I =} o

~

Cancel

Mext >

Pl 29. A Ji B ] 2 1) Jist 2 ] £1%) B
=e I\ Tools » Update From Libraries ] JI Update X} 15 HE.

=e  ANELIEFE Fully replace symbols on sheet with those from library % &' .

ce  AEUMATACEESHOE R I T, Advanced i AT ASAIE BT K IR R IE Tk

=e  Hiif; Finish

=e IR Engineering change order XJ iFAE i/ RGAG M2 22 5, 1 Report Changes 44

B AT B

=e W fERIFANEINAT ECO B EK,
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Engineering Change Order |E‘ El
-~

Modifications Status

Enable Action Affected Object Affected Document Check |Done | Message
Update Part Symbol[13]
¥ Modify 1-C28 In [ BOC_CLK_AD.).SchDac
¥ Modify 29 In [ BOC_CLK_ADJ SchDac
¥ Modify - Can In [ BOC_CLK_ADJ. SchDac
¥ Modify -3 In [ BOC_CLK_ADJ. SchDac
¥ Modify -z In [ BOC_CLK_ADJ.SchDac
¥ Modify - CR1 In [ BOC_CLK_ADJ.SchDac
¥ Muodify - REO In 4 BOC_CLK_ADJ).SchDac
¥ Muodify - RA1 In [ BOC_CLK_AD.J SchDoc
¥ Muodify - REZ In < BOC_CLK_AD.J SchDoc
¥ Modify - RE3 In < BOC_CLK_AD.J SchDoc
¥ Modify - RS54 In 2 BOC_CLK_&D.J SchDoc
¥ Modify -z In 2 BOC_CLK_aD.) SchDoc
¥ Modify -3 In 2 BOC_CLK_AD.J SchDac

= i) e Model Waluzs(14]

v Modity (13 £28 CC2012-0805:PCELIE In .2 BOC_CLK_ADJ.5chDoc ||
v (1 C29CCo01 20205 PCELIE In (2 BOC_CLK_ADJ.SchDoc

# C30MCCT-B:PCELIE = BOC_CLK_ADJ SchDoc

¥ Modity [ C30RES/2.5PCELIE In [[3 BOC_CLK_ADJ.SchDac

¥ Modity [0 C31 CC20 2-0805:PCELIE In [[3 BOC_CLK_ADJ.SchDac

¥ Modity [ C32 CC20M 2-0805:PCELIE In [[3 BOC_CLK_ADJ.SchDac

v

Muodify [ CR1 GC49/5MD:PCELIE In < BOC_CLK_AD.J SchDoc

(4

Walidate Changes ] [ Execute Changes I lBeport Changes... ] ] Only Show Ermors

P 30. Engineering change order X5 HES H 4% 2 i Fr ol $047 2 5+
—L6 ECO WAy, i HA R AT M. — M, RS RAAE T, s
IREATSE . BN, ArEefErh A — AN AESE, — BRCE W SOk bl it . X AE
155 — A Update b Fe P HEBRIZ L8 3 PR A n] BE LU A3 . FITLL ECO AR AT AN R S sl B¢
JEPER A, R A A REA T2 KGR
B ZE S
=e_ Model Values (3} sl i I 2 5 )

=e___ Part Symbol (i HHIJEMEZR)
BENAN ) AR S — I S I A, Bt 7E AR T R T RE I LA SR E AR
SRR, SRR A B AT AR 25 e AR AR
H: BB —AERCE S WA R 8 F, {4 Parameter Manager (£ Tools 3%

) o GEHERGSHORIT RN T4, Bl T 5 S SUAR G A 5.0
32  EHasfrEE

PCB ¢ L i ik PCB 44 4 1 BB T H 58 il
R e &oc s PCB R 75 5, LUK 58 1A J B PGS D o B a8 A A0 P P 2 f] st B
BIERPER A, PCB e B RefS 314 1T LA,
=e___Tools » Update from PCB Libraries
ce  BEWIHHRNIRIA 2 . WAL imperial R 0.001 mil GiAg B E REGE I L 2 AUE L, AR
TR AL B2 LT R AT A Bevt, WA T SO A 224l DLk G R AN F 2 22
o
ce  IEFRELUEE . AEREEE LT G5 2 02 e U R 2
=e___ Create Report $Z4f 1] LI R HTML #t45 o

s ATHRAER AT AL ECO .
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Update From PCB Libraries [BOC1_06.PcbDoc]

18 Components footprints do not match their library footprints.
PCE Components Libramy Footprints To Compare Against ks
Selected| Designator Footprint Footprint Path Ma... Update |
LECA SHD _LED SMD _LED - sManoBoard-MEB1\Footprints. PebLib [x] v
LEDN SMD _LED SkWD _LED -h.AManoB oard-MEB14Footprints. Pchblib [x] hd
LECTT SkD _LED StD _LED ManoB oard-MB15Footprints. PcblLib [x] v
SHWD _LED SMD _LED i JanoBoard-MEB1YFootprints. PeblLib x
LED13 SMD _LED SkWD _LED C:AAMWanoB oard-MEB14Footprints. PocblLib [x] hd
LED14 SkD _LED SkD _LED C:A. 5ManoB oard-HE14Footprints. Peblib ] v
LED1S SHD _LED SMD _LED C:A. SManoB oard-ME14Footprintz. Peblib [x] v
LED1E SMD _LED SkWD _LED C:AAMWanoB oard-MEB14Footprints. PocblLib [x] hd
LEDS SkD _LED SkD _LED C:A. 5ManoB oard-HE14Footprints. Peblib ] v
LEDS SkD _LED SkD _LED C:A. 5ManoB oard-HE14Footprints. Peblib ] v
R&19 MMF 34 MMR34 C:A. SManoB oard-ME14Footprintz. Peblib [x] v
mnz 50-G16 S0-G16 C:AAMWanoB oard-MEB14Footprints. PocblLib [x] hd
unv 550-G20/FP.E5 550-G20/P.65 C:h..sManoBoard-MB14\Footprints. Peblib (%] v
s TO144 TO144 C:A. SManoB oard-ME14Footprintz. Peblib [x] v 2
Difference Details For LED12 [SMD _LED]
Description PCE Yalue Library Yalue ~
Bl Modified Objects
+  Pad LED12-1(6702.598mil 4295mil] Top Layer _
+  Pad LED1Z2-2(B777 402mil 4295mil] Top Layer
+ Track [BEE1.26mil 4243.7 24mil)[E724.252mil 42497 24mil] Top Overlay
+ Track [B661.26mil.4340.276mil)[E724.252mil, 4340.276mil] Top Overlay 3
l Accept Changes [Create ECO) ] [ Cloze ]

4 31. )\ PCB libraries 2| PCB ({5 H7. XK npraPei =, il 23 ) ECO.

W AEUOFT,  WRHAR R Y RABR E A AR, TER, PCB A S v R

WelErh e . Bk, BMERONEEEAT S8, PCB B TH AR A8 50 Jek i A BT A i) B

Scbr L EAZM PCB g ds CHRATITSFIETD) g fiEiE +a bW, SO 1k
LD DR AR B ROK FL R IR IR 2, BE R A RGO I W Al . FEAR TS0 T #2440 %
JEIRX LT, SR A 5 20l Batch DRC A A IX 48 BB Ao fis b PCB Ji & ) 8 4
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4. PCB il (30 Minutes)

MBI A BT PCB SCH4EI, PCB gafEas il TT)H, &0 T H Altium Designer M55 2
P TAEX T RE
PCB w2 (0 g 2 5 i B dmi 45— 200, ELL R AL e %isMr I fE -

“= Altium Designer 6.0 - C:\Program Files\ltium Designer 6\ExamplesiReference Designs\d Port Serial Interfaceld Port Serial Interface.PcbDoc * - 4 Port Serial Interface. PRIPCB. Licensedto a... [ |[&1][]

Bioxp Ele Edt View Project Place Design Took  AutoRoute  Reports  Window Help B2 v = v M v jemv o +\Program Fllesyaltium Designer G1Ex » () +

NS H SN ol Al # 3 A H % - {alh 3w
" SPE3| 9 4 port Sersl rterace Fooboc *|| (3 4 Port UART and Line Drivers ScrDoc 4
3
Hets o Al g
5
[#] Mask [¥] Select [¥] Zoom [7] Clear Existing g
[ 2 Net Classes (1 Highighted) E
|l Nets =
1A0.2] o
e

[ 8 Nets (0 Highlighted)

Ham Node Court | Fouted
Do H 552.87mi
|D1 2 449.706mi
(D2 2 543 706mil

D3 o 408.284mil
D4 2 533.137mil
|D§ 2 433.137mil

DB 2 574.550mi
D7 2 474 558l
| 0 Primitives (D Highlighted)

[Ty [Name Companent | La.

O 2

< 5
b PCB Filter I\ T cpLaver {BottomLaver fHechanizall {Mechanicald AMechaicald AMechanicall & AT aplveriay {BottomD verlay AT opPaste {BcttomPaste AT opSalder | S| Mask Leval | Cleat
1235 V:5260mi - Grid: Sl Small Campanent C15-10uF (11230mil6140mi) on TopLayer Companent C15 Camment: 1 0uF Footprirt: TANT 2M/2M System | Design Compiler | Help | Instuments | FCB | |»>

Figure 31 PCB 4wy TAEX
—/> PCB WA i JLZL B R T e 1, AR PR i v U2 BB . B . 2B
JACUT)ZEY. LR —NEZ T PCB gndi a5 Wil & LR Z LS bn s, e iR 2]
AL B 2 5 B AR AL 1 B2 (s o A bR) 25 T TR IR s . R AT S8 2 1) ] =4
PREEWA L R AE [ — IR, P DME R B4 77 s s hR %, B R B Rs et s e B R 4

FRAAT I ELE S0P B 2T 0 LR AR I J2 55 B 0 T ATE
[ | % TopLayer £ B ottomlayer AMechanicall fMechanicald {Mechanicald fMechanicall§ A Topd mE!rI-fq,l,-'fn

4.1 View ¥54

View $54 AI{E View SR o B T HAI PRI, LRSI EZH View $542

Menu Command Toolbar | Shortcut ¥#%# | Description #ii&

Fit Document VD S G TSP B R BT 0
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Fit Board VF 1824 7 A8 H AT Board & H P I IX 4
Area VA T 8 R 4 H T HESE 7 T DI N R BT 5 %2
Around Point VP 12 B2t 1 P HEIE 5 T DX 1) B A X 52
View Selected Objects VE S oRAE I B R BGRR H
View Filtered Objects VE 15 RSO 1 3 24 S et e 0 4
Zoom In VI LEICHR TR B TBOR

Zoom Out VO FESCRRPITAEAL B AR /N

Zoom Last VZ FEdR 5 ) view $5-2 Hi 9152 W e PR AS
Refresh VR JRHT (R o

Table 1. View 52—
PRI B T SO LR E TR A, XS s ge s B A, H IR
EPATI 2.

Keystroke Function ZhRE

End il e (1 )

Alt + End T (AR ) H i e el

Page Down A/ NLPEI (R H B GARLE)

Page Up JBORRL P (MR H B EAR L EL)

Ctrl + Page Down W S

Ctrl + Page Up £ H AT GAR AL AR B F8OK

Home H i (H I 6hR FTE AL 20 2 5 4 i b o)
Arrow Keys FEHT KPR I7 1) ] — S Pedg i #s sl6hR

Shift + Arrow Key FEHTRPHRTT 10 1 10 SRS i sehs

Table 2. PCB M A A 1# PR i 4

. Autopanning
BPAT DI RE S NHAT BB S, REEDEER IR RS . AEIRRANRAET, B
LA B SO SO AT — Ak i %, K aT B 3 9nfg It Dhfe
H 82 180 n] LRI, 48 e S B0k e B 8h9m % 1 i (Tools » Preferences) o
H h 48 th ] AR AT ORI B8

. Right mouse panning

PR AT DA bR A Bk X e AR 1) PCB XA
1. IEBEEkRCE LE PCB Editor LAEX 8,
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2. IR EUARAT AR ERR s — FUN TR
3. BEDEhR T RS B AR R AR EOWAE AL
Note: — HIFARFEE I, ks 2R b b .

o  Displaying connection lines
7E View » Connections PJREZEHLH1, € AVF W R B Bam 4 Netw ZF1 Net 504 2
JF LT Net 1 B2k

4.2 k¥ (Selection)

FEFIEREMIThRE, XSG EAbRREA T g4 . N Sk T PP 1 — L8 2
. 1 et BURR 2o BRI T4 SR
o CREBOEIIIN G AL bR B ] LR VFRZ B E
o EWAER LTI N IR TS AL B fE

o IELLCEXNZ.

o HEAE AR RATH R MU AT middi,  BIATERIERX 52

Note: PCB FAFARE i, FRAFMITZAFHIB0E . AR W HAE PCB FAF A h kAT

Gt o
PCB 245Xt W AE Windows Fes W IR P H (3¢, Thae BARANANIR, (S AR LRI ¢
Thie.

NI O TR PCB i s FLBEAT R PR ER AR (1 2
. BT LLBY T i S 28Tt b, JF HLREAE 24T PCB SCAF i A —
AN PCB SCfF B £Ems |
. HVF% PCB gwfi e 4 S B %% . 0. Tools » Interactive Placement 54 .
o DPCB &t Jm] S RF PCB #udls, —Beke il B BTG AR . AP AT S 0 B4 2
e, AT A I BOECE E Windows FUBYIMiAR AT BAZE S —A> Windows FMY IR P

FREAT R .
IEHON G, AR LA R 4177 2
Method 77 Function Z6E
Click and drag box around 16 A AE A% Y0 R IR R 52
Shift + Click b NETIPa S CEF 0T e B B (R0 54 mT DAIEAT BRI
Edit » Select menu (S) EFE Inside Area(IX 3 P9). Outside Area(X 1 4M) . Touching

Rectangle(HEE 77 7 X 38k 1) Touching Line(Rlf fit 21 i) £ B«
AL(E) Board(BHEN ) Net(%%). Connected Copper(Fft)z
HIEERHTE) Physical Connection( B4 HIHEH%) Component
Connections(FJ2 Z A R 1)3%4%)« Component Net(F 1R
Net). Room Connections(Room JKHEFIEEFE) . All on Layer(i%/z
M4=¥%)+ Free Objects(Free X1 %)~ All Locked(FT 3 84 (1%}
%)+ Off Gird Pads(Z4F: Pad NAEHRE & ). Toggle Selection
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Select Inside Area &G FE X 45,

EFETHA B a2l

Table 3 IEHFEA— YK

Function Zhfg Menu command 54 3F . Shortcut keys Rz 5
Cut 8§ F Edit » Cut Ctrl + X
Copy &l Edit » Copy Ctrl + C
Paste It I Edit » Paste Ctrl+V
Delete Mlf% Edit » Clear Ctrl + Delete
Move 3] Edit » Move » Move Selection Click-and-hold
Rotate Ji¢#% Edit » Move » Rotate Selection Spacebar
Flip #¥ Edit » Move » Flip Selection XorY
Align ¥f5F Tools » Interactive Placement » Align A (Align Submenu)
Jump to B £ Edit » Jump » Selection J (Jump Submenu)
View MK View » Selection Objects V (View Submenu)
Convert ¥4t Tools » Convert T (Tools Submenu)
Table 4 EFHIXT 54— MFK
BRiExt %, BATIIRESCH Bdit I H H A0 DeSelect ¥54— %, B0 27 £ T HYIFH )
DeSelect All Wl@xﬁ

4.3 HERIshE

Mouse #EAEFIF, 5 I £E PCB Editor H#% 48 H .

TEINRESE B 1) preferences
Mouse Operation BARERVE Function Zh#E
Double-click i AR X G
Click ¥ LTIAN
Right-click A7 8 Bk

Table 5 — M FUbRPREE— 8

4.4 Jump KH

Jump ZhRESE LB CAR L B A R 2 .

Jump RIS RIA W
Menu Command 3 H.554 Shortcut PRz 4 Description b
Absolute Orie A Febnbk 3 4o Ak b B a7

solute Origin
& Ctrl + Home ‘Bt BE 40 1kk)
Cuttent Oria 10 Hehrik S A AR A HJIT
urrent Origin
£ Ctrl + End % th B it

New Location JL Sk e Fa o AR bRAL B b
Component JC FerrBk R ¥5 2 M EALE L
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Net JN JERREE A HE E 1) Net 78

Pad JP JEbREk 2 45 5E ) Pad Number {7 & I
String N Fobrpk 2 $5 e 457 | b

Error Marker JE e 2 DRC £z & b

Selection JT B F e BB K 1) A T HAE S I8

Table 6. Jump 54 ThHe—
AT Jump F82EA Bk IEH I ARPR LS, AU R A iU

45 RB&URHAMBRFIAE TR

45.1 PCB ZwiE H A B DI e

B2, PCB iRl 7AW Z s ohae, U LAgi b —siERTRe. 54k, 18
PCB 4B I i 4241t 7 —Le 7 vt gt X B/ W DiGe. Ludn:

it Board InsightwI e

H4 T Board Insight™ Ijfigf, sl LA, S A% Ui oR PCB Bt i s 245
Ko BIEBFHBAT, SR BRI RER AR b 3h A& B X R 5B {5 B . Board Insig
ht DHREAS/E R IR, B, Z RPN R ES IR .

@ @x:-51.000 dx: <1.600 mm
y:-25.700 dy: 4.700 mm

1 Component 2 Nets
Bhitt + H Toggle Heads Up Display

Shift + & Tegale Heads Up Tracking

Shift + X Explore Components and Nets
@ @ GND 309.894 mm (157-Nodes) @
VCC §17.139 mm (138-Nodes)

® & © ¢

CESIT T ES
AD SCFFRFE R DIRY, ELIESEIL T N PCB MR AT A J A 4t R B0
1P 20 PCB A KO o3 N FEAT AE 2653, S5O 44 T 41 8 PCB IR B T 4F -
o1 o g . :. e

[aYay

2
H

2 o
.-

T EEEEEEE

SCEF True Type 4k

AD #24t T XI7E PCB FAf HAF 5 #4711 Unicode “FAFAEMSCRE, WA IS0, SORTH SO
T S T AR S PCB SCAE A T AE, AT AL AEAN R VSRR 0 B AT R A

il

Fi
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452 PCB HERliZ>]

1. JFJ3 PCB yufilSCF 4 Port Serial Interface.PcbDoc, CAFAT T C:\Program Files\Altium
Designer6\Examples\Reference Designs\ Port Serial Interface %k} H1 o

2. HERBIEANELY, BERAEEKE 9-13 HITAIZEH) PCB o MR FE IR 25114 .

3. WA LRSI LR SR

4. JF)3 Board Options ¥ EX %, ¥ Visible Grid 2 JSH], &€ Visible Grid 1 24 50 mil
F+ H¥f Snap Grid %4 25 mil. (Design » Board Options)

5. J¥E Place HIRA M Fill Wi H o 1B HIXFRA A Fill 8RS . 78 Fill A%k
FEA R LTS P EhE, WIERE Fill X RN IR ST R, IR SRS
W Fill X R AEAT BRI

6.  {EPCB 3fF, #JTDIfE View » Fit Document.

7. EHCERAAESPRAS . BRI G 4555 I T 1-49,

8. MUEMAVFEIRANS, & Space 8, W LAMEZ AT i (Shift + Space HE AT LUH
PRV B (0 e e ), 4B L W] DL AR 2 75 1 .

9. CAEAHEWIN, /R REREIT R ZEm, AR E SRR, )

10, sERAIFHIT B E, SBIFENIE T Al B, 2R R0r R T b R
IS (AL B AT KT BT BN 8l . B KA B K U7 I AT . W R AR AR EERE ) — A
Yo IF HARFF B, AR A H .

11 PRI A ORI ] SRR RESE s — 7 7R X Bk IS 28 52 A1 1B IUEE K.

12. 4447 Edit » Copy T2 2hfE, il — RN KR, IFB257E Clipboard .

13. SIS TS% LA E.

14, 1EF¢ Bdit » Paste 54 2hfiE. Clipboard H BT 51 A AR Bk 2 iiebs L. B3zl
FAFI AT MG e, PR fiile, Bz e 4 A8 B AR 2O A L

15, RHSCAIF HA AR
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5. A& PCB %t 3¢ (30minutes)

Board Options XHi&HE
Board Options 1 HE VR 1% & PCB U AH G S 4. 1+ Design » Board Options
ST, FTIEXIEHE . RHEHE S (1 B 45 7E PCB U IR AT

IMeazurement Unit Electrical Grid Sheet Pozition
Unit s ical Gi :
Uni “ Electical Grid v [B5975mi
; Fange | Smil w
Sap Gird v 2397 5mil
b Srnil v [] %nap To Board Outline
- . ‘Width | 11505mil
s Sril w izible Grid
Markers |Dots v Height | FE05mil
LComponent Grid
5 20l - Girid 1 20rnil v Display Sheet
Y 20l 3 Girid 2 100l 7 Lack Sheet Primitive

Designator Display

Dizplay Physical Designatars v

[ 0K l ’ Cancel

32. Board Options % 1ii HE

. A7 Measurement Unit
BB RS ARTR Ay 2 i el o o]
Shap X WA PR SR 2K 7 [n] IR 2y 1R
Snap Y TR B A% BUbR 2 7 ) (¥R 2 (R EE
Component X BB TOIE RS B ZKF 5 Il A% B () B
Component Y W IO W BUbREE L7 ] RIS 2 A B

. H1 5% (Electrical Grid)
WA electrical grid ZEIUREE T, HLAUMIRS 6 AR BCE — AN VSO BRI AR, e K & i 2R
TN E TR/ P
. ARG (Visible Grid)
B AT L RS G RO RN FIZE Y
. K 4847 & Sheet Position
A LU I ¥ B s HE R ) Size Al Location KE SCEIARHI RN, o m] LARIBUBUZ H
WA ICER, AR RIREINIRE , AR N B, AT LM H] Design » Board Shape
» Auto-position Sheet iy 2 K EH 15 K.
SRR BN U2 A P ELBL IR B N = T RSU 1 I A B A 7 TR R s ANk
Display Sheet ZEIit, nJ L[] I K26 I AWFH LA Z o

. FriR e 7k Designator Display
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Yu ik, designator display %] LLE 7 logical designator th 7] LLZ 7 physical
designator, I, XPE & —FER, HEZMEERIT, physical designator it fu 4
channel identifier ()15 &

F, B AR B AR,
XASKEHE R E PCB v — R B RTINS CHRAESE LD

Board Layers and Colors

Only show layers in laver stack
Al0On AIOf UsedOn

Only show planes in layer stack.
AlOn A0 UsedOn

Only show enabled mechanical Layers
Al 0n ANOK UsedOn

Signal Layers 5] Color | Show Internal Planes [P) Color | Show Mechanical Color | Show | Enable | Single | Linked To
TopLayer [T] v IrtermalPlanst (P) Layers(t) hag';é Sheet
MidLayer! [1 InternalPlane? (G
MidLaﬁerzgzi - . - Mecharicall v
Mecharical3 | [ v
BuottarmLayer (B v
e Mechanizald v v v
Mecharicallt B - v v

Mask Layers [4) Color | Show Other Layers [0] Color | Show System Colars [Y] Color | Show
Top Paste - Drill Guide - & and From Tos - v
Bottom Paste - Keep-Out Layer - v DRC Error Markers - v
Top Solder [ Drill Drzeting | Selections
Bottorn 5 older [ ] Multi-Layer v Yisible Grid 1 [
AllOn AIDK UsedOn AlOn AIOK UsedOn Visble Grid 2 |
- = = Pad Holes |
Wiz Holes | G
Highlight Calor
Board Line Color -
Board Area Color -
Sheet Line Calor [
Silkscreen Layers [K] | Color | Show Sheet Area Calor
Top Overlay [E] v “wharkspace Start Color -
Bottom Overlay (R) - v “Workzpace End Color -
AlOn ANOH UsedOn AlOn AIOH UzedOn
[ aron |[ ano || Usedon | [ Sekected On || Selected Off || Clea Default Colors [ DP-2004 Colors || Classic Colors |

| ok [ concd |

&l 33 e EEARZ AR 0T AR
o Signal Layers and Internal Planes
5 R P I LS/
XBEEA] DR 2 A8 I e A I s A B, 7RI AT AE P AT LSRR BT T 2 R A R 3
.
Note: Press the accelerator key in brackets () next to the layer name to toggle that layers
show property while in this dialog
. Mechanical Layers
BBz
BIE 16 MUMUZ, AN Only Show Enabled #] DL s 4 i AU 2 52 78 s i L
Wz $% F2 af LU HUA)Z i fiv 44 .
. Layer Pairs

JERT
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JERT SN h DGR T AL B BR (R 315 e B, A SRR — N B R R A
Ko FEPEGRIRING, SCAENUMUZ € XUf ARG IERAHUZ 5 5 b — 2 R, 23> B R e 21
HLBR AR KSR IR S 58— HUBRR (045 St 8 Bl % 2ROt I LZ

. Color Sets
e 5

Default Color Set 4% H KK B ta Pk 52 ik s (475 e BN R B . Wik Transparent
Layers (Display [fiti) Wik, Default Color Set ¥ AnJH . Classic Color Set $#%#n]
DL B BB g . B 5.

. Keep-Out Layer

AR IEAT )2

PR MR E, MR FIRERXN R 2G5 5 LICEN R IA T b
J T PR e SO G R B ) AT e AECE SR P I . B0 F R A 25U OR S ) e R AT ¢
R DX 35

PCB M#tr R4t

PCB 4R A i P A MR R GE, AL T TAEX A T M, JHERAIGEAL . XA kU ARTR Ay
(0,0), WUEMRA LR R . TAEXEIR/N A 100%100 95~ 227 mi i) Ak bR ] LLAE Edit »
Origin » Set S5 AR ) FF e o XMBCE AN B fie ARFRIELIS 5 AHX SR R 2 2% 13
. Edit » Origin » Reset 3¢ H.firS Al LLACE A AR Bk [1] 21 2465065 AR FR o

WIBR AR R WA B A A7 &, IXA] LLAE Display Origin Marker A 7%, Abby sy af
PLZSEHIE A . 7F View » Toggle Units Sy 4 ol byl Q, nJ LA AALR fLf7 75 23 il Al
P ERPIE

W&
o HEEMME

B M AR CRAE T RS RS B RS o R A A B o Ak DA — WA i e 380 15 1 e
UEHIAS Ao RIS A X R Y AR, T DAYE B BOE O TR HE B8, 4% G 5 CTRL+G Pdf it
A

o IRIRHH

AT IR AL T B M A%, AN 25 2RI AR JBCE 5B B 3 A B . SIS A X

FY A, o] LAAE AR 3% RO TR AE Hh B
o TIHLMHAE

PR AE 4T F I AT A CAZR sty s I s B o AT AT BRI AS . 7E PCB Z ST

T AN PTRLAIHRS AR AT AZE HU BRI TIOR R ATE T B, IR R
. Electrical Grid < HH%
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LA T LA R O RS Dy IS o AEA8 L CmtR b bk Bk BT A 5 b, 2
JEhRARTE LRI RS B (R T A

2 O L R A, D AR RN, kR
AR R —AJILTE, URE B GATERT, AR KGR 2 A7
B e BB A

RIS B8, TG AT DAAE FRL B AR RO 5 A B0 E
PRt AT AR BE SHIFT+E TR Fi UM IO IF G, B 7R A
XA 4 I I e CTRL B i IR 5 B HL A S

3428 7 H NS

‘ 51 xEX PCBt4E (H 3D step X

511  QIgE¥H PCB
A =R 7RI —# ) PCB:
} so  PUTHEH M4 File » New » PCB, XAE1ILAG#—5k 6inX4in (1) PCB ({7,
e __ Hiili Files 4% New from Template ¥:/f) PCB Templates, <8l Choose
Existing Document XJ i HE, 1R 2B HEGERE, AR 1) 44 7 Sk T B4Rk,
B MBS HAT — N BRI AL, I 2 6inX 4in.
| =e _ fiiHIn3 Board Wizard, {77 Files [t N, RIECENH LT —LEk5
7R PR R AR R PR T B DA, AT A AR ] LK) PCB ARAME

L e
PCB_FLE_HAME_M2_PATH

-] 35. i id New from Template €)%/ PCB ({4
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512 X HERKISMEAL R
PCBMEA, I e SGA A, WA ANE  TCE o I A A 4 1K
Ho
se  HUBRHRIAME AT LU S $44T 122 % Board Shape H i fir 4T 1€ X, Wn Ll

RN G i A BE X, Blan: aTRLS: N CAD SO, AR SN SCEE
X

o ATEFNMCE JCIEMIIL A Keep out layer 2 I LML KME
522 14 , AHTELE keep out layer 2 F G565 5 2 % S B B 29 K
TERT.

Figure36.1jl 1~ 4 Port Serial Interface [ HL &4 ¥ 4 R0 7

5.1.3 %I —QIEmEBRRKSNERBE T MLkl

gy NReIE ST UpUR Y

1. R Files [tk (View » Workspace Panels » Files), H.ili New from template 5
/3] PCB Templates.
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2. {E3fHY Choose Existing Document Xt iFHEH £ £ A4 _pcbdoc, 1 IF#if PCb X
fF, R, ROKXEAEE T RERREANE, BERATHE DXF mechanical file (1%
i FFT € AN .

3. AT File » Import @44 JF Import File X} i HE

4. HEMEPE AutoCAD (*.DXF, *.DWG)

5. WK \Examples\Training\Temperature Sensor\Outline.DXF }J
s

Import from AutoCAD

Blocks Scale

() Import &5 components ) mm

(#) Import as primitives O

(%) inch

Drawing Space ) ather

@ Model 1 AutaCAD urit = | 1000mi |

) Paper Size = 2021.197mil [51.3384mm)] » 2755mil [63.37 7mm)

Drefault Line WwWidth Inzertion Point

[0.127mm | %] 1000w | ¢ | 1000mi || select

Laver Mappings Danut To Pad Conwversion

Source Layer Mame PCE Layer Converzion Condition Outer Diameter
u] techanical 4 Al

LnadSettings] [Save Settings I Ok l [ Cancel

37. FAINEICAL:
6. 43 Import from AutoCAD WFHER, HEATI R E
7.  Scale &#f inch (' AIISMEKZ)/E 2021mil x 2755mil)
8 Layer Mapping: PCB Layer i mechanical layer 4
9. Insertion Point: HAGIEMIE, Q1. X=1000, Y=1000, XLATERAGEIR™
1%, PSR e AL IR BT R]
10. A5 OK #%4H, 7F Mechanical layer 4 4> 30 i DU 45 B84 LG A — N SR TE .
11, IRAEFRATE R E SCRERBF AR, A A AMEILRC . 26 T DY 45 R4
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12. U714 Design » Board Shape » Define from selected objects. 22 4 [ Hi i i JE

PRAEARE T AN SME T E Lo

13. %3 PCB # % sheet (i RALE, Hizhik PCB HAMEFBUZ KIS, 4% “M”

i R EE 5 Move (T2, SRJGHEFE Move Selection. i o R IE £ (BB AFAT AT — AN AL

B, L€ PCB WA E MG IEALE, BB T HIAMEFNUZ 1 24 AL B B0k

sheet [{H O E, RTBCE .

Note: & T #iE RSN/ R EAEE RN TAEIX, H#83), SalE RGN — Mo ar e %
RS R BRI I A S AR N T B R AR S i . WK M R E S
Mo WRE DN RAEA ), IR AT S s B R K R

14. ReBOBR ARGy, - RE TP AOE IS B ERAE, M, IR

Move 735, 1+ Move Selection, Ea)EA1E|E4tH0, HdilE.

15. 1t Board Options & HEH 4 Visible grid 2 &2k 100 mils.

16. s XUBCE TG AMLMIA St EAEBGH T A I . 1 Mechanical layer 4 Y

[R#8 4%, deefay B 7 1248 ] select on current layer 774 : £ Mechanical layer %4 241

7, % SHE, G iR Y BTk,

17. 447 Edit » Copy %

18. ¥ Keep out layer ¥ 42411 Z. W Keep out layer 3% B x ok, % L #ITIT

Board Layers and Colors %f i HEHEAT 3 H o

19. KR IR ERRGIE 221 FT 2 (Keep out layer): #4734 Edit » Paste Special,

7 Paste Special A 1iHEH i+ Paste on Current Layer #EI0, &y OK iR TAEX, #

S5 KW ) Keep out layer.

20. frff PCB Xff. #4%: \Altium Designer

6\Examples\Training\Temperature Sensor\Temperature Sensor.PcbDoc.

21. & Projects [fifk, it PCB XA /& Temperature Sensor TR 1) —&5r, H#F

HAHi 3 Temperature Sensor T4 T

22. AEER TREAFR, s5 Save Project fRAT

5.1.4 Exercise — Creating a board shape by 3D step file
1. Frig—A PCB It
2. HiliZH Place, ##% 3D Body.
3. {£ 3D Body KM ik Fifid, wLLLARCE/T STEP fi8Y, #1&l 38 fin.
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'S9 3D Body [m=ml 2 ]Ed

30 kodel Type
() Extruded 0 Cylinder

@ iGeneric STEP Modek ) Sphere

Froperties

Identifier bottorn_jtag
Body Side |TopSide v
Layer b echanical 1 [ | Locked =l

2D bodies can only be placed on Mechanical Layers. The 30D Body Side will be
Hipped with the component. The Mechanical Laver will be Hlipped with the
component according bo the defined Mechanical Laver Pairs.

Drizplay

3D Color - 3D Color Opacity J

Generic STEF Model

| Embed STEF Madel | | Link To STEF Model |

Smnap Foints
ka3 T = Add

4l 38 #L 3 N\ STEP KLY
4. #%F Embeded STEP Model, /5% A DT02 H3t Fig—A
bottom_jtag.STEP, #i47 3D 7.
5. %% Design/Board Shape/Define from 3D body, H 7t 3D body i+
A, W BB MRIESL. i 39 B
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39 1 STEP iRkl PCB #

52 WwE PCBRELM

5.2.1 ff e =
a4z PCB, JEX R, ELEEEBCEAI—JE L. 7 PCB TAEXEKHES, W LLFE
FPYHT AR — )2, WG BCE AL ) B,
e nJLLlIL Layer Stack Manager X 1FHEZS Il (Design » Layer Stack Manager).

Layer Stack Manager

Pairs

Layer Pairs
Total Height [71_4mil)
E] [] Top Dielectric
T Core [12.Emil E] [ Battom Dielectric
opLaysr —= Prepreq [12.6mil)

MidLayer! —s= Core [12.6mil]
IntemalPlane [[No Net)] —s Prepreg (12.6mil
IntemalPlane? [[No Net])] —s Care [12.Emil)

Midl-ayer2 —- Configure Drill Pairs

BottomLayer —s
Impedance Calculation...

Place Stackup Legend

Kl 40. 7 Layer Stack Manager X} i HE 7 & A 2
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=e___{I Board Layers and Colors i HE 1] LL i 7m fle X EHL< )= (Design » Board
Layers & Colors).

we  HRTJER LA LR 7 B

so AR TAEXJEH HEL M R A RR, R 60E iz .

se BV LIE T A 1R 5 |2 Z MG D)t o

se G+« A LIEAMLNI AT G (S 5 )2 Z MR DI

522 EXE
PCB TAEERIE XU F:

. Signal Layers

ERE)FS

ATLAHIRAT 1R 5 54 32 2. 55 = EEARIBCE oA R 348, I 40k %0
A5 BIREAT R, e U IR AL 2. (S R

iz = EREI
) 2 S NEEREY
JEE ) A5 )
(CREAINEZE D DARIIVN =P -8'E
. Internal Planes
P IS LS e b

WL AR R R N 2, ARG B I (A2 A W HLZ 1-16) , iRk
FHIBET R B B — AN A BB PR R A T LABCE. — DM ZE R, A2 R8RS HATH A
M LRI E T, s, AL, DA B ek . [ B Y2 mT L )L
DI, IR 2 HEAN R f L YR e

. Silkscreen layers

LZAZN) P

CFETR 22 ENJZ R R 22 B2, HITT8CE — S Tu an I AN A B F S5 . it
FEPS ENSN N A N )

. Mechanical layers

Btz

FEHRATE S PCB A KM& R bR, AR AN RS AR fL2R A, L
A — e R e Bl ol B S R 3N 16 MHUUZ . HUBUR AR BLE E . iR
Pk Bt ol HUUZ AT ELESOR T o

o Solder Mask

FHE 2
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ALFE TR 22 L MRS S PR 2 o PR 2 o B A R S L S A, FLAR P80 T BRI
BRI R LR 2 S5 AR . AT LA E U Design Rules #5 il AR BRI/
o Paste Masks
BRIz
ALFETH 2 B R R B AR o Byt o2 A o AR 2 ) 1 T Pl — R B A A0 A i et 4 4
R ). TTLLEN Design Rules #E47AH N 3 E
o Drill Drawing
BhiAL AL 2
AL EAE B
. Drill Guide
iAol T2
FAtRi AL ALY T2 B2 T 5 2 i M s B E 2 i O B i Bl AL R
o Keep Out layer
b
FIORE STTHAT A S TRCE 1 IRV ], e T A AR F AL S, AR A S A2 i Ol
T, TGP L L ATBCE AT AE (AT E R R E G N -
. Multi-layer
EXS
RETHWNGETE, 2= LHBCE R Tt a2 A G 5 )= L
. System section
TR I AT SR %, e A1l Board Layers & Colors dialog %} i HE 7 ] System
Colors {73 I3 Bk o
DRC Errors : IX ARl s A 38R B iRfE B
Connections: &7 /R K&k
Pad and Via Holes: &5 7/ st il LA fLIE AL .
Visible Grids: &7 {7~ 2 4% Ao

523 EXHSEEHR
FA AR R B 5 MUY Layer Stack Manager #E475E X
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Layer, Stack Manager

| Internal Layer Pairs w |

[:] [ Top Dielectric

- P 12.6mil
= o repreg | mil C] [ Bottom Dielectic
Top Layer —= - Core [12.Gmil]
Power (IMuliple Nets]) —s e e | Progreg (126mi | AddLaver || Add Blane |
MidLayer! —s T 7 Core [12,6mil] ’ Move Up “ Mave DDﬂn]
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I oK ” Cancel ]
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Fi (]RGS TEE AR B nT DU 44 . WOR R ez U4 .
. NIIECE 35
PCB M IFT 2, et s AR EL B . 462% 2T LL2 Core 5i# 72 Prepreg, I
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2. X LAEZH— o8 fE.

° JEVEwE
Mti A RR, T LMESZ @Y, Ads 44 PR B e
. B =

BRI AFR, 5 Delete #4411, BRFAEARE, M HINSER P IESE Delete fir4s
o BEUERINY
PRI, ARG SA DI Move Up % Move Down #4411, i i, et
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o iHESITHX
— 2% )5 0 X PCB ST Y, 75 PCB bS58 Ui A4 bR 2 .
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e
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A LSRG FLIEL LR 2 21 2SS H0T R E . BRAESL T, BiLATZ R F 3K W
R PCB T EHALEGE L, MFHFEX AT E . 7& Layer Stack Manager 1, i Drill

Pairs B o] g ) T AE

Drill-Pair Manager

Start Layer | Stop Layer |
Top Layer Bottom Layer
MidLayer Power
MidLayer2 Ground
l Add... H Delete ” Dl Pair Properties... I
I Create Pairz From Laver Stack, ” Create Pairz From Uzed Vias I
o e

K 42 tn A EALAEFL, 5 RS T

524 EXVWE

7t Board Layers and Colors XJ i HEH 1] LLAS IALZ , ZEFHAUE </, AL e B 4b

ERGIN RINAE

=e At Only show enabled mechanical layers, WHTH FIHLIZ IS HkR. 7E
SR INIHT 2 ) Enable #1477, 1% Only show enabled mechanical layers,

I LUE 2= 242 ) PR

o HHWUZMAFR: S EE SRR, 12 F2 BIRfE

Mechanical Colar
Lapers(M]
techanicall -
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techanicald -
Mechanicall & -

Only show enabled mechanical Layers

Al0n AIOHE UsedOn

L UANA AN

Show | Enable

L% %

Single | Linked To
Layer Sheet
Mode

W

W

K] 43. 7i Board Layers & Colors i il HE H i3 B Lk 2

“e

Show I & X NAUZ A E R,

~e __ j&t Display In Single Layer Mode, *4ifiH] Single Layer Mode i (SHIFT+S), ¥

ATYV S PVAI)
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. % Linked to Sheet, RHAiox B (IHUIKZ 5 EIAUHHOCEE . WA &+ Board
Options X1 i #HEH [¥) Display Sheet ZEI0, XN HIZ KA R AN E H
Board Shape 121 ] Auto-position sheet ¥, IIEITHA n] LI Sk vk i 4%
IR

525 WHHEE
PCB Editor iz % 3 £F 16 MY JZ .

1. EXAEEEE

=e __{F Layer Stack Manager "', RILAZSIN. iy 44 IR 2 IR0 L Fe M 4% o e 56 I 4%
G, A RESHZES HATMF M4 2RI E G, DL 8T8 g Bt K .

=e___{t Layer Stack Manager X iFHEH 8 TAEX WX JZ, ol LU HA M BL 4% . PCB
Editor <z F 2 1R 09 25 Hh i a2 B IANE RS R, K AN 52 R4 JAIRES 129

. JZ )Rz )7 U AE Power Plane Connect Style B&il- U5 Y. 7E Power Plane
Clearance H' ] DLBEE 2242 H K J2 H ANAH ORI 0 265 88 125 K

. 7t Edit Layer XJ UG HEH Al L X PCB ik (AR AIIX 1%, 7E Layer Stack Manager
X2, RIRT H B A

2. HWHEDH

A OLAS DR, - AN R R s

se  JHMTHEXGR CEF L) W LLK A HZ R A LANISL X (4T 44 Place
»Line) o MIENHZINETBLN, REL AT 25D RI73 1 X
o JHCELMIERE 14 TAB B ] DLARZR K 98 15, 2R 98 L R T Rl (1 [X 3]

M A PR
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Editor.
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M 3 MM A A I 2 5 8 X3 0T 5 B AT SIEELEE T 5E S
4. BRI X
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52.6 SI—RIEITIERE

1. 1t layer Stack Manager @2, EP)EIARR, At WEMXEMN: 4
PR SRR . A AR 42 B S B s . kR B T8

2. 477t Board Layers and Colors X[ iififE, EHE L R1))2: Top and Bottom layers,
Keep-Out Layer, Drill Drawing, Multi Layer and Top Overlay.

3. B FMEH Mechanical layers 1, 4 and 16. AN Only Show enabled
mechanical layers, BRI MNMZ . G FHEFIED, BoRBEHBIMIMZE.
Mechanical 16 [f] 48R, XA ) TR ARt S AEIX = R os k.
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6. #ixitEHE PCB P K &R (45

minutes)

AR A ) 28 RSB BT SO BRI 387 2] PCB H, - Altium designer
FEARFRE BAT KB D[R] BE -

6.1 WitFEWp

6.1.1  WIFRSKITAETAK

Difference engine

—- f—
schematic PCB
component component

and connectivity and connectivity
data data
Build list of differences
Difference dialog \
e S

M Tomgosman forany et P Upetme 2]

0 L} ill'l W Tomgeninn Sonsor souted Pef Updans  [41] In Tonpamsss Sersos e Peidion|

opn [ N0 I Tenpemnon Soruce sand Pof Uprdars 0 in  Tempenstus Senee muted Pridio

[ mn B Torpmnston Sormc soutect Pk Upcdss 7] I ot Sorea ud Poidios)
apply updates Lains R apply updates
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sel direction
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rreere (X0 [ [ —T
oy BN N B e S Pt (& 8

5 oy WAraRE B LT S

oy 0 Ao A7 B L T I

[y — | | Cow

45 HitlA

EEZE AW TSP

+ Difference engine — R ELE TF2 5 PCB. 2w LLiR 5 1% n] LLLLE H L7 28
TUSCAT 2 TR 5 G R A o FERT LA LU 5 3 1 T FE 3] PCB, PCB % PCB, #43%
3| PCB, MZsRBIMLER, 5. 2257 5 K 22 5 R T | B 4R O WoRdE 22 o ii e

+ Difference dialog — #1JH SO BSOS FR ) 22 55 1 o ARG URA AT LA SCHIRSE S 2
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« Engineering Change Order dialog — — H 2= 5[5 Higfi e Tk, WS Ems—A 1T
FESEHIT I o A A et B R4 5

A LN PR IR AT ST

* FUATEH Design » Update M J5UEEE ST A (12262 PCB H (B M PCB 2] J5 2
KD o IR REIE I, ARiE R A IR T 1), FrEAEEE N ECO X R HE.

* TS Project » Show Differences W AR T ZEE Ry I 7 10 o dn FURAL L A 3L
ABATART SCAFSR A, TR A HX AR IR, ) U EE I 26 R0 PCB - (8 vl URR Ay 28 19 2% 26
F| PCB)

6.1.2  RRFEPIEFHHER
R ZHRD B v IR T — e o3 A P S
1. Bl mUU TR
o JRIE TR D EE B
o ROCUSINTEEIM PCB FEE Y HT A RS T
o JRHEEHEREBAT LY PCB F ol
2. BEET Y S A E S g S5 B ICEL . Altium Designer SCEEF T i S5 1 E)
FRAE AW, WS BRONEESROEAH [F] 9 5/ 7 B £E PCB AN R HE 5 S5 | BB I 4
MR OCER (i s B SR, PR TR AE DI O %, il Edlit)
BB 8, 4Tk Show Differences, )57 2 F4HEHES A Explore
Differences %4, XK 3t 22 AR, BLACE S HE ] )45 R o SXANTHIAR Swb o t R B 5
PCB I i 4o i o P i — A4
TR WA KR I ML B R TH, AT LMR 2 575 B PCB 4nfH st es, SR J51H
AR TR N T R . B T B N M 25 BRI T A L, SRR SEI AT

14 Update Free Primitives from Component Pads (Design » Netlist).

Differences between Flattened Project [Temperature Sensor.5chDoc] and PCB [Temperature Sensor route... @
Differences Update Change Order
| Affected Dbject | | &ffected Dacument

Decigion Action

= [J2-6] Mo Change Mo Action
= [12-4] Mo Change Mo dction
= [J2-A] Mo Change Mo &ction
=0 [J2-3] MNa Change Mo Action
=0 [J2-2] Mo Change Mo &ction
=0 [121] Ma Change Mo dction

Jifferent Commentz(1)

£% PICTECT2-04/50 (U B PICIECT2-04/50a (U] [No Changs Mo &ction

Create Engineering Change Order... ’ Feport Differences... ] l Explore Differences...
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Differences v X

=4 Differences Detected|7]

=125 Estra Pinz in Mets[B]

E-6% in Net W3 migsing in Met 33

I

LT 33
: it 33
F-4% in Met 5y missing in Net 5
#-4% in Met GMD missing in Met GMD
% i Met INTACMP mizzing in Net INT /CMP
F-4% in Met SCL missing in Met SCL
F-4% in Met SDA missing in Met SD&
=-£:3 Different Comments(1]

l % PICTECTY2-04/50 [U1]in Temperature Sensn...l

K 46 Kb F [F] 45 )

6.2 xirE#ZE| PCB

W AR H] Altium Designer [f) PCB g% s R At 2 vt ) AN Jt 20 P v S e v JEL 3
PCB " et I vk A vk Rl 4% o AEH R &, AN T S0 Do 2 ) v €00 4 I 3¢ 6 0 2 N 2
PCB . #4T Design » Update PCB ¥4 )i zh [R5 id F .

MR A PCB XX HAT L@ 4, F 31t Engineering Change Order X iffE . X iEHE
H R PCB A 2015 Ji 2 P UE L (1 AR A A5 R

YRERERT LA ] Project » Show Differences #ir 4K 8 H it . % TFIERE, Al LA
A1 A S B

6.2.1 {FHMBREHFRIT

TERZHENEOT, FIEHS CABARM RN 50T, JRELEDE /AR EDA K
PFERIEE T 22K, RS A I 199 2% 2 3 T LU T PCB e

5 2 S AR S 1, 4 3 PRI TG A 9 0 2 0 3R 1% R TT LA LU B B 81 PCB

i FH W 264 2 BB [RDD I REEANHROR,  DRON BRI A0 SR B I 55 PCB TG 3 2 ANl
FEHBIES (UID) P AR o Sk AR IR, e phgn S AT A A B, I nl LA B

Hre
6.2.1.1 nEk MR
IEAREE B

PAT K Hi 4 Project » Show Differences. /il Choose Documents to Compare
A THAE o
P {fifiE Advanced SIEHE.
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Choose Documents To Compare

Choosze documents to compare - one from the left izt and ane fiom the right ist.

% Free Documents #3 Free Documerts
(=] [E8 T enperature Senso. PRJPCE =] EJ Terperature Sensor. PRJPCE
Added PCB= [ &2 Added PCBs
Temperature 5 enzor blank.Pebl Termperature Sehnzor blank. Fobl
7 T Emperature S ensor routed. Pt W"“

1 8 Adkded Schemalic Shects 2 o o X
GELCD . Schboc & LCD.SchD Ir'?.?' Faled b Match 20 of 20 Components Lang Lnige [dentFiere.
EEMEL Sekar E MO Seki -

& Power Schlloc 3 Powear 5ok Try bo metch using desigators
& Sensor. SchDos & Senzor Sl =
A Ternperature Senzar SchDoc & Temperatu : LI
k2 Generated EDIF Documenis [ E Generated EDTFoOCumREmE
E] Temperature Sensor EOF Temperatue SensornEDF
=] B2 Generated Potel Meatlists (27 Generated Procel Netizts

Temperature Sensor MET Temperature Sensor.NET

The desigr hicrarchy of a project iz represented by the project.
Companzonz can be either document tn document project bo project or project b docunert

bdyanced Mode | 0k H Cancel I

47. ¥ Choose Documents to Compare dialog % 1 HE F i #5 i 2k
o TEE T MR, F ik T PCB. W4 R SCAFA AT Altium
Designer 1 JF 83 4 (i, & 76 TR
o Yl OK,  AATASKTHRAR FPo i B TGRS P ARE SRR A SE DL . #eiti Yes 4RERAf ]
AT R UL
o EREICEEE, R E RN DR R

6.2.2 52— BHBT
FERXAGRT T, AR st BRI ST e vk Bl BB K PCB e IXEMWA, T 2 3
BAEDAT (A PEPE R o %5 18 LU R AR
o BEHAE TN PCB JEY, Jf Ho2& A3 HIW
o TR ECE RS, PIC UL PR, BRI BPIRAS 2 A B R o A e 2he
o PRI PR A Bt BEBT R I R b 25 T T Y
BB
1. EFERBR, 4T IT Available Libraries SFTHE . 126 1EHES H 224 5T BT AT H]
ORI C RS
2. ffi5e Temperature Sensor.PcbLib X4 PCB J& LU 7E Projects Fr&5H1 51 H .
3. ftInstalled #%5m, #5E LL I PESCAF CLpsn:
o Microchip Microcontroller 8-Bit PIC16 2.IntLib
o ON Semi Power Mgt Voltage Regulator.IntLib.
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. Chip Resistor - 2 Contacts.PcbLib (%1 0805 d52%, #%14/% 1% 4 \Library\PCB sub-

folder)

4. HABRINL I FEAR LA N, Miscellaneous Devices.IntLib 11 Miscellaneous

Connectors.IntLib. QERIX AN ARG, AT LAZE LUR SCPFER 4 4k BINVAMium-Designer

S6Altium Designer\Library.

5. 7E PCB gwif#y FEF 1 Design » Import Changes from Temperature

Sensor.PrjPCB. ity ECO X ifHE, XJiHHEH 7x i PCB @izl b Jst 2 [ DT AR 4 A5

Mo THE RN HATEST IR, BOGIXA S REE B3 H

6. I NMRIBWGERIE, FEEPEE TN 20 N8 22 MRg . 5AEEEL 1

AR, LR 3B EIN . 4% T Validate Changes #2284k fI45 B2 A 301

7.  ¥%I Execute Changes Hrisit#idls. XM ECO X iHtE.

8.  AHPRIBUCE FIHTEE ) PCB ARAE A7 32

9. fRArELits

VR ORI A R SO AE o WURANATEAE, T BUSEHI DA A R i 2 S

F4 %] Temperature Sensor SCAFJHT, SR 5 58 OX AR > «

- Temperature Sensor.PRJPCB

- Temperature Sensor.SchDoc

- MCU.SchDoc

- Sensor.SchDoc
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7. PCB #itX% (20 minutes)

£ PCB ¥ il i il LRI BIR 2 M AR (X 5, K2 % PCB X 52 it LU 7 sl b 151X A 1 3
PR JXF A A AT B, U ARG, ISR AG AR R, WSO R FRiE.
DAL, VT I T RV B R 2 4 96 EE AN B P £ 1) 2 e AR 2.

K2 K PCB B A R AT 78 PCB S HLgw 4, JfFpioE SO PCB Elot. — A Jufhh 24
AR AR ) B IO SR A Rk, X Lex 5 G PCB Fi g s Hh iy, LR IR itk — A4
JECE IO, B, PR 4> EI R Rooms 1 A AR AR 7 ik,

il SkF—4> PCB Bl X gl v, i s,

@ Pad @ Via B Fil1 ( arc

____/— Track - Copper Region
I€=—=61 0. J0—>» Dimension
42040, 6680 (m1l>

Coordinate

Kl 48. PCB [l ex %
JBCE N SRt 4 n] LUl Place % #al# it Wiring 1 Utilities T2 4% i 32 550

B TRCE I BB SN R T LA TAB 4, BRI 25 1206 G 100 1 G 4R o R ATE

G IRCE LAS, T DO I R G e T R A, B B o &, 1
Inspector [ H 4 H @M. (F11 a] LAFTJT Inspector [fi#)

PR EX R IR IN BT LAE Tools) ) Preferences () Defaults #7258 HL &

X GABCE AR Z 2 B PCB 14 1T 2 BT e .«
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7.1 PCB EAE X%

711 B%

Interactive Routing iy & IR Lk, AN 7E T2 EARTEM S84 iz*i?%IEJéE‘JI:Iﬁ{
Hlak 3% i 4y 4 Place » Interactive Routing (PT) A LUFihiE F4k. il CUiffe S 42 e 4s it
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N o

THaA AL R, M E S B dn

X o Any Ang]
$% SHIFT +SPACEBAR 1] UL I A8 A e 1 X, o Y oneE

Pl 2 S PATE S T AR
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5 B[R 25 A 45 Degree \
TERSE

45 fi
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VERE: AED3 A XK R B rp ) 2 X
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1))/

W, BREEAT IR Nl 4 ¢, 7 B —

DI, 4% “. 7 BRI AN Bl 49, LB B

o JHAMZERUER

FEBCER SN 5 IR R, W 49 R . UIRIERE T AR E R
Jois HEAAE AT DA IR R U 28 1 B TR D)4

IR A CATLF I 2 - TFIRAT L, B AT e ml b B L IR 2% 4 o A8 B AT ke Y.
FHIBA 0 22 1R RO DUV 364 RS 00

CTRL+Click 34O B 58 1 2% 7] LU IX AN M 4%, SHIFT+CTRL+CLICK 7] LA JA] B N o
EZNTER
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e RLEE A ML 3 BT X, — AN S, A AR, R A T R %
SR
1 RS LA
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o JEAERURA A

o BBIRbRBIEHNE
2. TEERBUTHEATIA

o BbSBUESZ P

o JUAERUBRZE BN

o BAIER, TSHKIEE AR —iEB ).
3. HEzhkB

o HERBATAT i

o HEANE—AHMALE

7.1.2 4%

JCE 4% W2 P LAYE PCB LIS EAN R T 2Lk, . 7EAFl 22 hIim sk
EEEAEZ SN . LRI AR A AT LA AR T R ABL, AR, IX AP A A R 4 LS
R i e IR ES 2 7 N e L[S EAT 7

2 PR IR s it TAB 23 B 5 R 0 T AE o ARt P LI I X e SR AT T AZ A R ALE

iiﬁiﬁﬁl:lﬁ Place » Line iy 4 1] LAl 2645 .

713 Af
ﬁ%%%ﬁéMme»%dﬁmePwIﬁ%ﬂ{j@@ﬂumﬁﬁﬁ_
PR AR R TCARAT IR — AN 43, AEAT I P A S s i AN, B i s e A AL
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" TopLayer {BottomL ayer ) MuliLayer /

Location Size and Shape
Y 11720mil @ Simple O TopMiddeBattorn € Full Stack
. . Corner
¥: - ¥-Size YSize Shape Radius (%)
Rotation 0.000 120mil | S0mil Round v

Hole Information

Hole Size

OBound  Length  [70mil

(O Square  Rotation 0,000 e Mack Exoar
azle Mas “Panson

@ Slot i :
%) Expanzion value from riles
Froperties () Specify expansion value
Designator 3
; Solder Maszk E i
Layer b Lkl ayer ol oz EERJIRIO,
- - (%) Expansion valus from rules

Met Mo Met

. ) Specif i I
Electrnical Type |Load ) Speniy sipansion valus

Testpoint [1Top [] Battom [] Force complete tenting on top
Plated [] Foice complete tenting on bottom
Locked il

[ Qg J ‘ Cancel

50. 745 1 o0) 1 AE

TETBCE SR I I 5 TAB BB WLt T I 128 5 25 3t AR PR G ATE, 700 1 A
B DLBCE R R

T AR A )2 R SRR AT AN R R SE, 8200 RS R AR AE Hh 1 8 1012 38 e 2 (1 e 28
R~F. i Full Stack #1 Edit Full Pad Layer Definition 7] LL5E X 22 5553 2R (R AR5 AR

A LGB A BE N 4%, 52 SO (0 AR R (& o, AR R S i ) B 4% A L 15 P .
NC B ALER A R LA e B A AL 75 LS.

FERATE T LA A A T2 B 2 A R
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7.1.4 AL

i 3% ¥.4r 4 Place » Via B Place Via TE:*EE‘JEI}“;‘}%E} DLRCE S fL. 0 S [ sh Ak
)2 B B E AL

TETRCE I AL 4% TAB B B Xk A I 10 T L5 23 B0 I LB PR AE, 70 TEAE
oy e B AL JE . AR AL AR, L%, W42 IR AR 20

Hole Size  28mil

f Diameter 50mil
Location X: 1690mil
2 1885mil
Froperties Solder Mask Expansions
Start Layer | Top Layer - () Expansion value from rles
End Layer | Bottom Layer - (O Specify expansion value
Het Mo Met v

[] Force complete tenting on top

Testpoint To Bottarn
5 D ? D |:| Force complete tenting on bottom

Locked []

[ ak l [ Cancel

— K 51, 3 fU s X T AE
1EZ R A, WRAE P IR 2 A 2, BoE TR AR 52 Bl E i R0 IS fL e s
AL, fEaE LA 2 F 2 R AR IR A 4R 7~ 1% S FLE E AL g )
Tk LA R T A T2 B 23 R
TSRS T B0 A e 9 2 S e 3] DA S P AT, P DA B L B = ) A
— Dy REIE FH T A R AT BB AN T A A e i
1. FHEJZEY R (Solder Mask Expansions)
%E$E Specify expansions value JEI, 7E3 TG I H T @ FHARE IS, 1% 30EA
sraran WS TS
2. [l (Tenting)
AR A0S T AE 2 IO et L) L ) Bl e 2 [ s 22 DU ) 8

7.1.5 FFE
TR 41 SCA, WL Place » String 5% Place String T. E A% Eﬁﬂ%ﬁj{ﬁ.@ﬁm
o
TETBCE T4 R (R g 4% TAB BB XUk CUBCE I (74 £ 5 S 380 A0 0 SR R IR HE, S
B SR I AT Text AE A .
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String

gé&\ Height &0mil
— ‘ @ Rotation 0.000
Location X: 8075mil
- 91 80mil
Froperties
Text |String w | Locked Fi
Layer |T|:||:|La_l,ler w | Mirror Fi
Font TrueType ®
Stroke [ ]
Select TrueT ype Font
Font Name |f—'-.ria| w | Bold Il
Italic [F]
Inverted Border |20mi | inverted
[ k. ] [ Cancel ]

A6/ 52.74F & P XS 1 HE

716  FRERTFRER

N T B A= SCRY, Altium Designer 324 TRFERFAF N . IXEEFF AL
¥, . .Arc_Count fl.Component _Count, X875 1] LIZE PCB 4T B ot % 1%
. 5B NSRS, SO RFTHIELUHC. .Comment Fl.Designator i i H 7E
BT R . Legend E4F B i B E5 L T 172 (Drill Guide layer) B, 2 WoRgifL
75 B bR

KZ¥1% Layer_Name, .Pcb_File_Name fil .Pcb_File_Name_No_Path X465 5 LA 7E4T
BV IS e 2 4 PR IV U o L SRS 2 8 I R B O 3 i R B 75 6 $¢ Tools » Preferences
SR ¥ Convert Special Strings ZIEHE. 1: FFFH . Layer Name #11 B 7E PCB THi 2 &7
s |- iTapLager

fiiH] Place » String S fiair4, L3 H 4T B PR AR HE N 1K) Text FHgRAER BoR T &R
gin] IR BE AP AR B, (N 53) o SRR HEE XI5, TCE AT,
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Froperties

Text
Layer

Font

.Pch File_Mame

Layer_Mame

Legend

Met_Count
Met_Mames_ On_Laver
.Pad Count

S el
Kl B3. RFik T4 H
717 ERK
TERAH T [ ) 77
KA ME T H
IR 2 [ 5K —3it) |:|
SR s L) [j
YT R A1) [
e @]

R 7. I 4

o T AR I R m [ I
. Il S e B AR

o TR Z TAB B B0 ki [ 9IUG 23 3 e P B BRI AR, A% 1 AE L AT L

R R

Orril

Radius

Wicdth

End Angle  360.000

Froperties

Layer |Multi-Layer

Het Mo Met

\'\ Start Angle  0.000
e
Center X: 1770mil
W 1835mil
v Locked O
W Keepout O
[ Ok l ’ Cancel ]

P 54 [R5 & P %) T HE
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7.2 21U XA LT FRTE

7.2.1 EHE

R R PSR, W LICEAAEMZE L. v LU Place » Fill 5% Place Fill TR
pepo s

BCEIRF I TR 2 e ik e SR — A, SRE B8 AR BCE N . M4l 4% TAB
SR T T A S 2 R S PR T BN U A, R 1200 T HE HL AT LA B A

3 P T S AR R 2 HE IRV T, n] DU 3 T A R 3 1) SOk PRI A 1K
/o B /N BRI AR RS A ) A 5 e AR

Corner 2 Xz 1715mil
Wr 1848mi

Q . Rotation  0.000

Corner 43 171 5mil
v 1845mil

Locked ¥
Het No Het - Keepout F

55. SHFLNTHAE

722 DK

WX NIRRT S . RS, HET LR EAEERE L, il
W=, R, BEZER.

A LA % Hidy 4 Place » Solid Region 5§ Place Solid Region Iﬁ*ﬁ%}g%@;}emﬁ
S X
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: {E

) IF Fioom Definition |
= I Component Clearance
3F CompanentCleaiance

Conductor Width  10mil
{E Companent Drientations

- I Pemitted Lapers
2 Nets tolgnare
1+ ZF Height
= [ Signal Interity
: ||h\A5igna|5l\mu\us
[l Overshoot - Faling Edge Vi
[ Pulewizerd.. | [ Pririies [ox ][ cacel ][ apok

K 71 Z 1R
2,2 {EFTBCE ) New rule WU B AL 7. “name” REBEMETINAN 47, 1
“where the first object matches” #“it “advanced (query) 7 , 7£ “full query” #*
BN “IsVia” , WK 72 fion.  GZEANMIE B FEET LOS S “Query Helper” k%
%, WK 73 FR) o RO RCEE AL K
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PCB Rules and Constraints Editor

= 8 Desian Fules
5 Electrical

~

)% Routing

Name [PolygonConnsct

| Commet | Urique 10 UDUCMUPT |

) SMT
- Mask
=[] Plare
=[] Power Plane Connect Styls
| PlansConnact
=] Power Plane Clsarance
| PlaneClsarance
=[] Polygon Corrnect Style
B PoygorConnects |
=75 Testpaint
.75 Testpoint Style
%7 Testpoint Usage
+ 7 Marutactuing
=)= High Spesd
2= Parallel Segment
= Length
2= Matched Nat Lengths
= MatchedLengths
2= Daisy Chain Stub Length
= Vias Urder SMD
= Masitoum Via Count
=1 {E Placement
i+ £1E Room Defintion
=) £E Component Clearancs
ZE ComponentClearance
Z1E Componert Orientations
Z1E Pemitted Layers
ZE Nets to gnors
i+ £ Height
=l Signal Integrity

lm» Signal Stimulus
Jli- Dvershact - Faling Edge

‘Where the First object
Oal

O Net

O Net Class

O Layer

(O Net and Layer

®) Advanced [Query)

Constraints

v

o
O

matches Full Query

IsVia

Query Helper ..
Guery Builder

Connect Style

Relief Connect  »

Conductors

Oz @4

72

O

Conductor Width  10mil

Bule ‘wizard...

oK

1[ Cancel II Apply

Query Helper

72 BEE AN PCB R

Cuery

IsVia

Lt - I )0 (o J{mod J(wot J{and J{or Jlxor )< J{e= o= = )l <z (= Jltike |

*

Cateqgaories A Mame Dezcription ~
Bl FLCE Functiohz =i |zRule_Saoldertdask. . |z the object a Solder Maszk Expanzion Rule B
Object Type Checks |zRule_SupplyMetz |z the object a Supply Mets Rule
Fields |zRule_TeztPointShle |z the object a Test Paint Shle Rule
Membership Checks |zRule_TestPointls.. 1= the object a Test Point Uzage Rule
Attribute Checks |zRule_Unconnecte... |z the object an Unconnected Pin Bule
Laver Checks B |zRule_Undershoot... |z the object an Undershoot [Falling Edoge] Rule
=i FCE Object L |zRule_Undershoot... 1= the object an Undershoot [Rizging Edge) Rule
Metz |zRule_iazlnderS... |z the object a Yias-Under-5MD Rule
Polygons [=T et |z the object a Text
Pads lzTrack |z the object a Track
Text ia |z the object a ia =
Components |s¥iolation |z the abject a Yiolation w
Dimenzions o
Coordinates M| Mask | w |
Check Syntax ] I 0k l [ Cancel ]

3,-3.1F “Connect style” i FHkdirhik+e “direct connect”

K 73Query it 5 X

o
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4.  WEBMWGE, B, SRJEH#EE, T Repour all polygons ¥4l . HH
Wi JE R N 74 s RELA EERER:, HAth SMD B HUR SR

74 O R L T T
9.3 BRI EHK

PCB Rules and Constraints Editor

El Design Rules l Hame | Priotity ~ # |Enabled | Type | Categaory | Scope _mt;
#Z Electrical = Fouting Wia Style | Routing (InNetClass(DI0.71))  |Frd
% Raouting + Routingvias 2 [v] Fouting ia Style Routing All Pre

[+ Wwidth |

[+ 2% Routing Topology
[#-27% Routing Pricrity
[+ Fouting Layers
[+ 2% Fouting Corners
[=l-2" Routing Yia Style
4% Routingtias_DBus
“a’s RoutingYias
[#-2% Farout Contral
[#-27% Differential Pairs Routing
El = ST
[+ Magk
#_ | Plane
75 Testpaint
[+ Manufacturing
== High Speed
[+-9E Placement
[+ [ﬂju» Signal Integrity

4 | %

Bule wizard... ][ Friarities... ] ’ ak. ] ’ Cancel ] ’ Apply

75 LE BRI A AU (R 5 2
W H A — AN, SRS AT Increase Priority 5% Decrease Priority #2441 B[R Sz 3Lk T
XGPS PONHES o« HELE S5 T R 56 200 55t e o
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10. PCB fi 5 (45 Minutes)

10.1 ERKEBEHF

10.1.1  EIRITUHIHHE

o WURREE IR LRCRIOR T WA S | o —
I35 20 BRI (L %
=e {7, 3%EF¢ Edit » Move » Component (M C)Jf fis¥ EE
X 38, 5k 25 H B Choose Component % i #E.. A7
o FEMUBRRTEAESIR R, PR R T bt
o URHLTT LR IR B IN Iy R— I ChR R B B e Lk E% |
BT =
o HREGIEPEN TAh S R A EIEE NS, | [O e seecitcton
CEFR I TG S Tools » Select | | [ AmPesmret

PCB Components .

. PRATT LLLE Navigator (i ok o oo [\ 44 41
ALT 8, R BRET 7 UM R ER B 4 1) PCB. (1% K 76 JEFEICIERITHE
T H 2B L G 1) o

10.1.2 B3k
. Rk s — ootk USRI, ootk BRI RGeS — i
¥aly. [AIy HoAh R R 2k o

. YRS IO, REIG S B AT AT [R]— P 2% 44 1 B AT R R

. [, MR s m e, sy N g, AL BRI K.

o CUBBILIER, s LR, AT DRI R TR R AL
1. ufds

WA DR A TuP s —4, XA O AE B S s, 5L ot T L—iiE # 8),
W e S — AN o —F.

o FLUEXZHAE.

| ok ][ Concel |

[E] o b A Terra o, dheIT AL TG, AR TR P e PR TR
Create Union from selected components F#5.

o MAIAFBERICIT, SUREX NS, IR TR R IO E TR Break
Component from Union El¥5, A5 HBL—MXHEEHE, B TEXANHE T T
PRRBIR . EX I, RO A TR, R A Mo RN 45 .
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2. JUFIBCEMI

BRSSO, SOCIEBCE NS, XIS A XY (A FRME, £ Board Option
XA B

10.2 AREAMRFS

1 PCB il 1R £ 2 Hah T H AT Lk R%w % PCB #%

utliies _______________X|

A . Rk Edit » Align S5, ¢ Tools » TAIE R\ IR R
Component Placement >z, = T HAH ) Alignment = < 4
THESRBEAT i) R IR T AR vk “; 1;: 11:
10.2.1 Alignment 74 % 8
Alignment 1iy4 (Edit » Align) {EHFE+H 5% % J-'i 3

i A
10.2.2 Spacing LS A 77 /# Align alignment LA #5717
FH Alignment T L o i ] 5 dir & Wl R e p i e ek 77

S AN (113 K | 1o/ A N L1 K D) |V R Yl B
ARV (T B 1A BR R R R TE s 15 25 i IR K (ol D B B9 o sl 2D 17 g 1)
H, XANEETCAT X EY) A7 E R e S

10.2.3 Arrange %

H el ar ST
H5md Behavior
Room P #4) room W (ITCA 42 OB HE471]
FRIEAE A HES 5 5E SUHF G X3 g HE 81 e
WA HES BAM X oA TR A

10.2.4 #HIhEIHRE
FITAT B AT B0 2 (0 TC RS 30 1) 5 I 1) S P T MR 1

10.2.410.2.5%5 5] — B ot
TEIXANGR T, BRI S %, e B A S A S
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E £ES 210 BRI 1

1 ] (] e e ec
THCNT .. 1 ps gz (M@ @3
B v ] ol 2y
ani [N L'_._ (R >
- 1111 1T E

o T

o R5 R

Il m m! [l (]
1 - e
= ™o @l
b eoccoce d

000G OO

2500.00 (m1l>

a -

2000.00 <m1l>

el 78. 3 A S L R A T R — sy X

1. PR TCIEA - B M LI s R R e, X iR T &

2. CUIRIEAE MR IE R T, K i R B IO AR UK AR B AL E T A A A
o KSR TTHF R MERTIEHE S 1) Designator £ P4 (1) Autopostion ZETUCRIE S, TFEh i E
—AMPRRIIALE, TR IE S SIS A R AR ST vT DA b B e
AR R N R B CAEZL A T AR, A1 PCB List [HIAR 5 b ) 25 iy it
JEGE T A\ A )5 1) IsDesignator. 2458 R o Hc R EERE Shift+C SRiEBR AR % .

3. BEASTCAFEIRE A DA SR R ) AR R s HE s i oo . AT G
PR R, /E Filter AR 4 A\ £ 118 f1) IsComment (FfiA Select & EHEGK
IR T Apply 1%41), SR A+ F11 8k 4TI Inspector [k .  Inspector [HAR AT L H
TOAEITAE T IR TR, B BECIRES IR I 4% ml A i

4. U SRR &y SCAE R N o ART AR EE A 2%

5. TEMHTARE BT Z AT RAFZ BT
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11. PCB #izk (PCB routing) (60 minutes)

11.1 ZAHAAML (Interactive routing)
AL AT W 258 (1757 0 5 795 R TR) s SOERER AR IR e o
Altium Designer BLEHR T J1IAC L AAT L IhBE, 7 LA 2R B URIEAT v R A 26 . AT
iR AE AT Lk He 4, Wi @ Place 3]«
. LT HAAE (Interactive Routing ) —JUE 2k BRI TIE PR RSB 2 M AT 2. %N L)
RE SO VPR TR M AT R B A e A BRI SRR A BB R, VIR E ek
IRk, Bt s S MR EA 1 2.
. R Z: (Differential pair Routing ) —i% a4 H T4 2200 6 47 A 2k
. XATRe s A e sk, AIRaAt Ctrl B85 5 m 0k BUbR Z2 B RIT
AL AR T BT IR Zen), w DU B AL 1A tilda (~) B, 355 WA S A
FHICHREELE S 2

11.1.1 EFH KL Managing connectivity
— FLGRE R E 2 PCB SCHH, AR HRAR K U BEDE RS B, K& BoRWBA 54 T

AN P45
. MRAT L (FEAT 2R 2 T P LB P RED) PR R AT B s 538k, WRAEAT
REZ AT R AR N DL, AR & B BRI Kk
. FE > W28 HLIR R K HE S BB KU A b o 5 — SR AR A () 4 5 9 45 PR BRI
MRS, XA N AT e A B SR OE (. D B L, AR
B AR AERIIR, R 0 R AT BE AN IR LB 21 00— MR, DURIE RER

I RE S A
. PRAT AR KRB, /E PCB AR+ A9 NET NAME _EXUT bR 2 Bt 25 JF /7 NET
D FE AL o

11.1.2 AHAMELHLTE Interactive Routing track width

BOREFE A LA e 2 0F P o sk, 1R ITHG
AT 2 05 P A2 A2 S HON U HE (1) PCB Editor - Interactive
Routing HLBE 1), Bi-G B HE N IR 2 56 20 A T A1 6

Interactive Bouting 'Wwidth / Via Size Sources

Pickup Track “idth From Exizting Routes

Track “idth Mode |Uzer Choice w
NSHRE SOVFIRTEAT I AR 58 BE I, e s di sk
o " Wia Size Mode I1zer Choice w
I R EAT £ A, T SRR B S ) 28 5 (B HE T R
SESIVE ], &2 E sl e T80 1 B 8 B /M . ’ Eavarite Interactive Raouting \Widths

2o i AL SR
. User Choice - 4iXt=UH A 5l, MLknve/Es

P 79,38 13X S8 B T s AL L AT 2 A
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TR 5% 56 FE I HI R Ik K, % Shifte W 2 BRIk Z 513K . i H S50
HEH [#) Favorite Interactive Routing Widths %413 H: B 5% .
=e___ Rule Minimum — 4885 /ME XAl A8 FH I 2 45 F B R0 1) e /M
=e___ Rule Preferred — 4#0 M| f5 Jf- (i 3K AN A A P I £ 25 FH U0 ) ) e A1
=e  Rule Maximum -~ 458 055 A AR AR gl A7 FH Bof o 2 P RS U0 0y e KA
Peon: FEATLRIN F SO0 ATk T8 BEKUL) Bd% 4O AL R B REERERS, IRBEDI e L3 DY
FivRAS o

11.1.3  Editing during Routing 75 £ (448

B T 4% Shift+ W BRATEL S0 2 4, n] IGniRAT L e i€ . 14 TAB 8, HoATIFAL
XA e g R0 TEAHE AT 80) , P AT LAGhi 4B V/F 22 BNAT LA oA SR ORE , AL B A e 1) 0 B2
ARESLI R

Interactive Routing For Net [GND]

Froperties
¥ia Hole Size

Width from user preferred value "'/‘ ,
!
Apply to all layers

[Impedance: 0]

~¥ia Diameter

Layer |TopLayer w |

Fiouting Width Constraintz

Edit width Pule... Tlace_Width iz c:ur_rentl_l.J constrained by the rule 'GMD to & minimum of 18mil and
a maxirmurn of 18mil.

Yia Style Constraints

T Yia style is currently constrained by the mile ‘Routingias”. The minimurn and
Edit Wia Rule. .. : . . . L ! .
maximum hale sizes are 22mil and 28mil. The minimum and masinum diameters
are 40mil and S0mil

Interactive Routing Conflict Besolution

() Mone
() Stop at First Conflicting Objsct
(%) Push Conflicting Objects

Interactive Bouting O phons
[ Restrict To 90445

] Automatically Terminate Fouting
[] Automatically Remove Loops
Smart Connection Pad E wits

&llow Diagonal

Interactive Bouting ‘width / %ia Size Sources

Pickup Track ‘width From Exizting Routes

Track Width Made
Wia Size Mode Fiule Prefemred v

Favonte Interactive Routing 'Widths l

Favorite Interactive Fouting Yia Sizes l

Menu

ak. ] ’ Cancel

B 80 A H. A AT LS I HE
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11.1.4 ZEXH A ML R SE PR

PRAE HL AR B REA T A AR I . R AT LA Altium Designer 4] A BRI AE (14 2 pf

FNEDL o I8 2 52 Y RS 5 R 8 T AE S HOHEAE 1 1) PCB 4w #% PCB Editor —
Interactive Routing Btk T . & 81 fiw.

Baouting Caonflict Besalution Diragaing

(%) Mone

) Push Conflicting Object

1w alkaround Conflicting Object
{1 Hug And Puzh Conflicting Object

Freserve Aingle \when Dragging
() |gnore Dbstacles

(%) dvoid Obstacles [Snap Grid)

() Bwoid Obstacles

P 81. 5 AT B A A £ 18 )b SN ) A A

P fgp b oA A A
@e  None - HIIXMh R RIRHA ST, IRAEEITH ML LAk, EAMREH

LAY

LN

Push Conflicting Objects — #EFFRaS AR n FARME XM As B i, &
A A S HE 2 I 48T R 28

Walkaround Conflicting Object ~ FRGERERHAEIA . 440 T IX AR G ribs OB REAT A2 B
AL, B SR AT (BEhG, B A T REM Gk Ft, <3 LT
FRBT i 4 21 H A

Hug And Push Conflicting Object - &S Rt I, X AMBIE IR ST RE Al
HEFF IR & o R ERBEIR I bR I BLRGRRRAT, S0k, A el i IA [l 52 1)
PG, [ ABSPATHER DD AE . [ (0 R — MR A, A — S8 e ifnt
%, WML,

PRATLNT, 4% Shift+R PREEHE AT AP A R OB, AT ARSI BRI

11.1.5 SHAMNOAZ B AR LR IEITN
Altium Designer i £k (1R ) L2 R JEBMEATZE 0 PR 2808 . 0 o) — L ik Itk ) 42

AR, XTI LLAE S HON TEHE S 1) PCB Editor - Interactive Routing U (B 82)#EAT ¥25E -
IXLEALHE

Interactive Bouting O ptions

Restrict to 90/45 — 4RAEAS H. A S W [) 4% [ Restrict To 90/45
Shift+Spacebar A, JEAT 5 MLkl fa i o [AweComlet

Automatically Terminate Fouting
PEIA DI o A8 RS AN e T 0T LA RR ol i i o £ Automatically Remaove Loops
E , /f;'(/li{ ﬁ‘léﬁ 90 EEZ‘}:EIL 45 Eﬁ EZ [ﬁhﬁ% . [T Hug Existing Traces [ alkaround Mode)
Auto Complete — UIRVRAEREIXANEI, {rEATLkL K] 82. %, — Ry B 5 A L e T
I $e4T Corl B8, 945 K&k bty BUbR 20 Skt

2 A B8 A% M 4 AT 2k o
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. Automatically Terminate Routing — 93X/ MEINHE A1, IR5EHATLZE R HAMERLN, &
H BRI, AT LA Ik L e A Ak A 2 i AN FH A bR A R T
. Automatically Remove Loops — XA 21, 7 AL 01K 040 Ze 24l B Sh kR .
. Hug existing traces(Workaroud mode) - i GEIX /ML, A3 2k 1k ] B bl FRbs - 4K 2]
INGRERFHIRAR, 51N E AL RGBT A & AR ) T RE o
beor: HENHE BRI [0l 2 AT LUK I NET #oRdi, 72 PCB B miPi ~ R net Bl Ay
7 Te) G 100 9% Jeg 1 R i AR T
11.1.6 FsndEAiLk Look-ahead routing
PCB %4 i A8 LA 2 S I F UM PEAT 2 D RER AT A e . XA RE ALV AR IRE I H.
HEFRAERT N — SR BUA TS . TEARME FH TP EAT T REk S AR AT LR, UG R n, 1R
W R B Zesin SN SR ORFF I 6hR b, AR AR AREE (1) — DA B CH A P b SR Uik
PEAEAB B RGN A5 1 LR T0) o 3X AN D BERH L1 f i S AT 22 4 TA] ER R £ 0K

11.1.7 TYefEESHHE Working with the Electrical Grid

WNARTBCE — AN RTINS, WA 2N TRCE — Be& By, WS (B R ias . &~fA— \idJE
B AR hR B3R RIX S D REIEAEAE Y, 25 B8R SRR B 26 b fle. 1IXANT)
REXTANTEMS E PR BEAT AR 2. I AEAS H AT 2 I I i 4% CTRL BRI m] OGP 2510 LS,
& U DI RE -

11.1.8 BfiZk— BB R A BEE#E#EL Changing the routing -

automatically remove loops, or drag tracks
Altium Designer 13 2 B 7750748 V4 58 O AT £k © A8
AH A AT, R A .
. Loop removal X ANIhRE 2 H B bR L2 R ALk il
PREHATEE . A% FH N [ 2% D) REAR fig 42 2 1)
M, MAE RN ZETER, #a H 3
bR o AUE 2 R B0 A AL S R R At 2 1
Fo
. Dragging tracks 7Rt G887 a8 41 28 5 H AR 77
45 Ao B o RUIG SR PRI 2 BUS AR RO GAR
FRRIEBCREZ S, RJE I HiEsh.
Kl 83 . 8, 59— A RER OhR
FRARIIEIBCRASZ Y, #4F CTRL #HE 2 Bt
AL,
o Dragging Arcs HiHIRS, {AEHEALA #5 83. IER B2 1
I ELARFRIBA T2 B . Bk ARC Jf  CTESTARRII B IR BT A
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Wt o AU RN, BIURAREMA R, Wl 84 Pron. 8, AR Cul+click Jf4t
B PREE T ] LA EEHUGIE
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11.1.9 %A HAAMLL Exercise — Interactive Routing

TEIXANG SRR, KX, LCD B DL & PIC(UL) il B 85 2 18] R AT AT 45

1. #dT Place » Interactive Routing, #FX7E4i ) LCDY FFaffndk, WK LA sk
LCD1 PAD |5 —4> UL ) PAD HJZB

2. WL AR R 2%

3. WEMAHIEHMN AL B AME a1 —Sms . IRNVAKIE A S Pl S A AN R PR 38 I B s
aids, AR AT

4. ASRARATEE RARMUA], 257 A AR L A% ) I 2%
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ST TTTTE
@ 3k @

Figure85. The placed board, ready to route.Jil B 4f 511 AR, ES AL .

Tips for routing i £k )/ 7R

U R B R 1 I 4 T 2R MO . BN AN gk AR PCB THIBR Py B 14 % 44
Pt n] LR i i 22 5 o, BT N BRIy

HEH] L St 2 i At e, T AR B¢ LU 2 T2 15 B

* SRS N M k)2

% CTRLAG tREEHE B on Jf B HELE DT RS Al 5 mils BUE S IR AR
PA—A 2 R BB BOR B — 2 AP 2, 5y — )2 D T B A 4 LU 11
FE R BT LAUIHRAE 45 J5 A R I A 42 1 E A

% shift+spacebar B nT LAY f A

1% CTRL+CLICK. 7R n ol 21 W 28 i 2 vy 5% 1] LA 4% Mask Level $82 IABERALBCR
FEAT RIS 2 shift+r PRARR B DI B b A 5

11.1.10 Pin and part Swapping & JIF173#BAE e

Pin/part swapping #% i FH/AN 5 FHER S 4L B 20 85 0AE PCB L1244

PRAT EAXEAE AT 2 AF4E PCB Inspector HIAR B (% — M AFAR A 53 F11 e Bk G A
(FigureFigure86) o

pin/part swapping # 85, 4 Tools » Pin/Part Swapping
fir & T3 HORIAT PIN BR Part 224

REFRIEA O BRI ) A —RE, AR 2 )R, —UIHE PCB TAEX DR R) |

% T swappable FHSLLEE 2 4.

WELAHHRRE T —ABE, P AT WO M) B IR 53 58— 438
)
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i —ANERZ G, Wﬂ)&‘i%mfﬁ?‘ﬁﬁﬂ%d@%ﬁ?@%ﬁ PRSI
F1 Figure89 A —AHERL(DUZH L FH),  —%& RS # He P s H:

Hoe 3 Ak

Component U11

Component Properties

Layer Top Layer £
Rotation 360.000
X - Location 331 Orwil
¥ - Location E320mil
Type Standard £

Height Qril
Lock Primitives

Lock Strings |:|
Locked I:l

Swapping Options
Enable Pin Swaps I:l
Enabled Part Swaps I:l

Figure86. 155 IR 8 7 A 45 1 W] HE FA) 36 %

LCD GBS

o
o

LECD| DEs—

Figure®7. I AS #us BIHY 5

LEE I F A,

Figure87, Figure88
A5 3 AT He
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LCD_CB#7

Figure88. ££ MBI, i 2 —MEMZ )5, TR H AR I s e

1
LCD_DE#S

LCD_DET

4
LCL_ [ B#RG

Figure89. f£— MBI AZHS, LRI i W —MEI, TTRE H AR gmise

11.1.11 Differential Pair Interactive Routing 243 % A8 H. 3 Afi £k

FEP R IE A A W SE A S A T R T35, P i S ) 5 DRt 3 1 F 7 i A
PHEFIAE PCB AT HL A ZE R AT S, Altium Designer A AREF [ SCHF 22705 5 AE L I L

MAE PCB BRI ZE At n k2RI Ak, 20 %42k % )\ Place » Differential Pair Routing 3684

TRfs g S IR X5 S, R AR NI TR A e
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Figure90. ¢ 225 70508, R BIAER] HLIK YA IERZ R IR A1 £k

PR HZ KT Altium Designer 253 WAL IRERIRE, S5 N HERE, A8 B A F 2545
A 28

11.1.12 Multi trace routing % B Aji £k

A 2 AT PR T 26— AR IR W B 2k D fE .
XAV RPN G —RIE K. RAENEH]ELE R B gk S8 InoFr 2k B
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20460 dx: 1660 mm
0 dy: 0.270-mm
01mm Electrical: 01mm
EXTEND_A47 11358-mm_{2-Nodes)

Figure9 1. J& W] A8 2k TR RE AR IE AR EIf0E DL A £k .

IR e 2 T HE — AR T R A & G FAEILE M BUS k. BUS Mgkl LA 2
AL T BT 5 B IX a2 1E Place » Multiple Traces, f#HiXdr4, REEMN— KA e 4T
U I HA S NOE B 2 4F PAD it fidk, 2 EAigkss A3, W Figured2 R,
SEARNE NS B SRS 1) 2 AT AR B T B Bl s

Figure92. Z EATEL ABIRE 58 NN PPN 2 BAT L BEALIE R (M3t 75 B B o
N5 2 EATL AT SR, CAELCRIRE
o JUAE Cul B, A ME DA PAD &, HUTHELE

Fe4¥ Ctrl HAEIEFE IR HI7E PAD 4K, WA EIEFEA G IR, XUAERES X KT
#ilf 21/ (Select Touching Line) sl & #l i AL A 21 (Select Touching Rectangle) 5 4 Ak 5 G
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o 1% TAB #4TJT BUS A1, fR7] LL¥E BUS [l

Bus Routing

Buz Spacing

| 1 0rnil |

| From Rule [16.732mil | | ok || cancel |

Figure93.% & BUS Aii 4k [\] ¥

o HE, M, (E9)I. (F)5) PR ez e .
o U\ (RAI) SURARuIHEECE 1 0 CEBUE) .
o Ji ~ (Tilda) & H PRI B

11.1.13 Interactive Length Tuning A& H. 31K 5 1 &

TE R AT R AT RN S KAT LR AR R (A 1 — AR UERAR, 1 L& 25 70 S A e A ] 5K
BRI

A H KSR AV SR IR v F 25 0], Sl N R VPR EE A, Al i 2 K (1 8021
ik, I B B BT IS4« M Tools » Interactive Length Tuning J8 3/, HKEEFEA A BT
FI I AR (A5 5 R, B S AN BB B TR HE
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=

Interactive Length Tuning (Met: ¥_RX0_N; Old Length: 3%. 645mm) @E

Target Length
M ame Range
(O Manual Length rules
Lenath Trnm - 100mm
Matched Met Length miles
) From Net W_FAxOPM MatchedLengths 29.577mm - 49.577mm

(%) From Rules

Target Length | 33.577mm

Target lengh set to the middle of the valid range. % alid range conslrained by current nules is
between 29.577mm and 49.577mm.

Clip ta target lahgh
Pattem

Style |Founded v Max Amplitude |0.5mm

Amplitude Increment | 0.2mm Gap Increment | 0.2mm

| ak |[ Cancel ]

Figure94. /2 TAB #H 2(7 g It B 1% ShifteFL) IR Alr 26 7151l IRREIRIE 1T i BT, 5K A2
X 1 HE

—HRS, s E SO LA B sl Mg IndeiE il 2y . XA UK IR bR 1R e
PRAEIX I i 1R

WA e R BEM B N KK S . SRR BArC S, MR HE v i id F TTC K B AT
KNKFEUN Figure94 T /m BEvE N3 15 5t X R4 Bos BAESCHIREIUN Figure9s W AT/~
AR IE A

Figure95. s v &3 i 7s 24 Bi K BE R 25 K RV

ACH AL B Th et (4
H bR B n] A B e e B A AR AR I Bt i i, — 4, B Fah e
173 PR AR, RIIRRRE, IUEL.

A AR AR TR KU A T IN, SE DI S BRAS B ) AR R S #%
(RIBREC L o
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A H AT L) T2 5 38 Altium Designer B ST — UM LR UE T FH 7 B 90 AP Bt e FH 0% A
FLALFERL

11.1.14 Finding and Setting Test Points $& 3 F115 & Mk 51

AT Tools » Find and Set Test Points #%5-7E % 11+ PAD 1 Via, & HEINR SR BATERAE. TP
WA 7 PRI 15 A 1K 2% PAD Fl Vias H B TFREIN o AEAN 1252 DR AR T U1 DUAR 5 R 1 P B A
BRI AE

PCB/Rules and Constraints Editor

I [8 Design Rules
i ?Elect.ncal Mame |Testpnmt | Comment | Unique |0 | AEMXMNHRD |
+-% Routing
Hom SMT
- Mask ‘wihers the First object matches Full Quemy
e o I |
=" Testpoint O Net
g =one ST
Y : ayer
- f’j;is'tri?g;:tilg:age () Net and Layer
Builder ...
49 Madacnai O ddnced (i)
+ = High Speed Constraints
+-IE Placement
+ [ﬂﬁu\ Signal Integrity
Style Allowed Side and Order
Size Hale Size Use Existing SMD Botton Pad
tin A40mil Ornil Usze Exizting Via ending on Bottom Laye
; ’ Create Mew SMD Bottomn Pad
Mak 100l 40l Create Mew Thru-Hole Bottom Pad
Prefened EOmil 32mil Usge Existing SMD Top Pad
o Usze Existing Thru-Hole Top Pad
Grid Size Usze Existing “ia Starting on Top Layer
v
Testpoint gid size il |E| Create Mew SMD Too Pad _—
Allow testpoint under component Top ThruHole Top
Eottom [E] Thru-Hole Battom
[ Bulewizard. . ] [ Priorities... ] I oK l [ Cancel ] [ Apply

Figure96. &7/ /1K iE X 67 PADINia S 7 At FIZERF AT T L ALE 25 112

FEJR B T4 A B RRCBE TR PAD A VIA $14

X B TREL A7 AE T BE 2 D BTSN i B 220 PAD M1 VIA 284tk AT & ML ARE)
I BAEBAT Z AU3EATHIA » A, 2 2 AR A A s PR R

R: HAALKET, autorouter A B REMWMR S . XLMENIMTFEhEE, RFM s
AT -

$#&78:  Altium Designer ILFET B8 77702k % B A KR A AL BERDIR AR ST T M %% EEE B4k
Lo XUEEFRAIRJE REIRID BIBCE K PCB AR i bo 1 5B TBUN F 70 26 6 I (1) i JL 38 2 11
PCB. #E#F Place » Directive » PCB Layout.

— BRI B W2 A el 2k b, SRS G S L6 s A8 LARTAE A Tab 805 A A% o A F0
MTBCE AT AT o ARG RBES AL — A AR . 7EAR 2 S5 AR BEBE In—Fh ik s i, A
Sy IR Y2 b R (ED S @) @virkic 311 k5. Wl | W

— HL A I 4% A £ L 20 Ve 45 L TSR AR 5 e O ik S, BAT TR G T E R2E PCB [)iX
iy, $4T Design » update PCB FI4=iifE 244 5 A2 PCB, Bl B4 R =4
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— FL{E PCB HLRAE M2 % T HIZ4T Tools » Find and Set Testpoints, &5 I FLfie
Testpoints. XANTHAELE— K E I _E o testpoint B @Bt . e ARfEE]— A4
HiE A, A testpoint K gl E

Clearing Testpoints /5 Bk Testpoints
X 14 Tools » Clear all Test Points 5 BRI e 1F H4 TR A

RS2 A, — RS fRig B AR INA R, ARG 5, 52
PON 24 Sk s B B ) B

11.1.15 Teardrops

X iy A FH R IH % B 6% PAD F/ak VIA.
FINTE T A R R B R L T P — RS R R

JABIEAN A G, IR R IHEHELD Figure97 WA » SEVFIR M ASER PAD F/ak VIA B4 /i
B H R/ o

Teardrop Options

General Action
Al Pads © Aad
Al ias O Remove
[] 5elected Objects Only Teardrop Style
[ ] Force Teardrops (®) arc
[] Create Repart O Track
k. ’ Cancel

Figure97. #MH X TEAE

P Selected Objects Only KETUEPEMRLE PAD/ VIA ZEAME . #MHI%H ARC R LINE P
A58 FH SR SR YRR S SRR ME T 25 32 20 DRC Fa & R0

IR PTIE R R, — 75 (DesignName REP) K54 57

X AEAE S PCB it SCHAR R ) SO e s 42 HLOE H 4 HEh TP

A LEA A 2o PAD M/l VIA BAEH], 2B ERG 22 A0 H I R AR A7 B R

r: Z/ENE PAD Ml free pad R BEANAR . RIS 200 H HAUE —1 free
document, £37£%] Text Files L T AR T o

#r: BEUBAMNEREINAXEREN, BLrREMENASAESHE. XE2UENHEIE
51— 1)
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HSEESEIE 73 99) 5677 AL PADIVIA MURLEIHRGINA AN, AR ) BE P LA T il — AN Sk
RIFCER, A I RIAE TR ey R BRI AT 8, PRI EOARARIE, B ORI 55 10 2 1008 3t
Jhid o ik Jy 2ot Al R BRI AN T 3C

11.2 (Automatic routing introduction) BZIRENE

Situs X% H 311 £k /& H topological 177 X A2k, Wik &R H topological 254k LR it
HATZ AR

H B SR AT (R PRI BAR I Bt A £k, B T A A BT 22 Ak, AR
PRI R LAEZE 735 B3 2k

11.2.1 Autorouting tips B3k~

e X PCB HE A AIE Keep Out layer kil—-Nf 4] X 35,

o BTN I i O B E AR IR Z, A REIEMIAILL, 4 2 T EH MBI
(M1 A REE RS .

o Situs AN IEHERL, A8 T e 2 IR A5 R AR 2 75 IEA o

o HERJEMITT IR LBEE . IR R, HEXE A H a2, Kt Ts)
IR R I NI B A IR o AR 2 I ERAT £ 07 ) e — e B W2 1. 7 Edit Layer
Directions FF ¥ B ALk J7 1) .

o RAECRYT O 2L i LR BUE I B A 1A 2, R 2/R%2)i% Lock all Pre-routes &3,
fE Situs Routing Strategies X iFHE(Auto Route » Setup) , o a] LLFE i H DL R g g/ D AR
I3 R IR T

o RIBRIN 2 AR B BUE U 1 B S AE B SE T LAGRS ) s i)
o (EARTREETIX A AN S BT SR AR HEA

o ATLRSR AR DO G A X IRAEATER R, AT ST

o MEIASAEARTZAL

o FEAR/NIIS EEE LN AT 2 AR R AU, EE XS AT
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11.2.2 Running the Autorouter

HAT BB Lk
Autorouter 77 B /NAEE « HAT AR ZE XS 3K, %E4$¢ Auto Route » All 7 Situs A kX
TEHE . ] B B0 S e e it vl AE T

Fiouting Setup Fepart

Errors and Warnings - 0 Errors 0 Warnings 1 Hint
Hint Mo default SMD Neckdown Rule exists
Click here to add new rule

Report Contents

Routing Widths

Routing Wia Styles

Electrical Clearances

Fanout Styles

Layer Directions

Drill Pairs

Net Topalogies

Net Layers

~

Edit Layer Directions ] [ Edit Rules Save Report As

Routing Strategy

Avwailsble Raouting Strategies
Mame Dezcription
Cleanup Default cleanup strategy

Default 2 Layer With Edge Connectors

Default Multi Layer Board Default strategy for rauting multilager boards
General Othogonal Default general purpose orthogonal stiategy
Wia Miser Strategy for routing multilayer boards with aggressive via minimization

[ Lock All Pre-routes

Cancel

Figure9s. f/;‘/’/fr*ﬁﬂ?fﬁ?fﬁfg
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11.2.3 Creating a Custom Routing Strategy &7 —A> H 1T A g5 5

IRANREAE BN 3, DI, —AN HATAZeRT 38, A SEHLI%#E Auto Route » Setup. #ar
— AN FVTR SRR T B R AN T AR, B, T JEAR ) SR

AR TR AT SR, 2 S FPATERIL L, VR T LU e AT 2 s, PR M 2B B AR 2k
WIRRYE Situs Strategy Editor 2 % A [113%£$¢ orthogonal, 75 Z14 il Recorner £ 451X A%t
Feo MRPTLARRE D) (M BOE AR A A, ARn] LAF il FLES i DA S AT 2 SR 1 82 L B e
PRT LA SR 8 I 7 3] A 30 et 4RI T PR SR

Situs Strategy Editor

Ophions

Strategy Mame Strategy Description

|Eust0m orthogonal strategy | |Eust0m orthogonal strategy

tore Viaz [Faster) l :-J Less Viaz [Slower) Orthoganal

Awailable Fouting Passes -~ Fazzes in this Flouting Strateagy
M ame Diescription temary
Adjacent Memary Cannect adjacent pinz with a U route Layer Patterns
Clean Pad Entries Clean Pad Entries M ain
Completion Completion push and shove topological router Completion
Fan out Signal Fan out SMT pads to Signal Layers Recarner
Fan out ko Plane Fan out SMT pads to Internal Plane Straighten
Globally Optimized Mai Main using contention resolution to maintain a gl
Hug Hug
Layer Patterns Layer direction biazed topological router
b ain b ain push and shove topological router
b emary Heurnstic router for parallel patterns A
Multilayer b ain Main pazs suitable for boards with internal signal

Mitre corners
Soread Evenly space routes in the available space

v [ Mave Up ” Movegnwnl

| ok || concd |

Figure99. B 1T #ilAfi dext A B A B A FLA EAKIAAL

11.2.4 Exercise — Autorouting %> H a4k
1. piiE Autoroute LI ALL. JEFEIE 2 JEBON 3R, WERARAMRFRIR OB, Ak
it Lock All Pre-routes &, 3 H & JFih B34k

42 KA GIR . T HEA S ERANRI, 4% shift+S PEER LUK R SR,
RIS BV UZ BUR)Z o WS Se sl 26N, T LLgeqE CTRL $8F Ho i 1% 4
%o, RBONZRT e BRIBGH S T o FFEEX MR WERAR I F AR A B2 A5
o RFEATER ISR A B REAE Won BN %R, RIS T JZ A2k

5:3. B EEEXAMER AR BT HE, 40 Figure99 Hh IR
6:4. L, WRTEEIRERPTA ML, VR LUE T Tools » Un-route L1 (3B 1K FR 2k

7.5, SHIXANTIG 2 AR, #i W More Vias slider # #4534, /2% Orthogonal 23, Jf:
H% 0 Recorner 1fif HZ7E 4% 4 Straighten 1] F 1.

6. JUMRBTHIX ST B 3 £
7. AR TATEGE R, A A
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11.2.5 BGA Escape routing BGA Jii i A%k

BGA Jf Hi A1 £ 1) 5 1 8 T2 2R AT LE RIS L FALARARATEL B2 5

ol

@ Yo 3t Wk, e g ]
W ot b

sSC MCZAIK / {riic DALY

Figure100. /751 21/ Al 2 LI FESL HIFE— T ELT 2 ABGA LR IP L 5% 1] A 21198526 HPAD o

Figure100 %7<f52 1mm 1) PAD B tHi A2k, A1 A PAD 2k % e 8 AR e 1 Skl
(AR A A via) BEARS —J=, R WL g 230 2 .

1F BGA /54 #%E Component Actions » Fanout Component 358, g2k IR BT ) i
A E. — ARG S BRI, BoR B A S

R A28 PAD B Bt AERFDRTUEN TEAE HL I A, sk 21 PCB AR MA
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I3 PROGRAM TRAINING
L ______________________________________________________________________________________________|

Table of Contents

%=X (Day 3)
1, Gl SN LR (20
minutes)

L B T e

1.2 PIHLRZIE] et
2, PCB3D IjtE (30 minutes)

2.1 B B T ettt e

2.2 BDREBIANG coeeeeeeeeeeeeeeeeeeetenns

2.3 B MCAD BT E ..o
3, MR E KR ER R (30minutes)

Bl BT R B T B oottt ettt ettt

3.2 R B R A R B B B R oo
4, Wit output jobs (40 Minutes)

A1 I e,

4.2 FEFRLA B PDE B oot

4.3 BOM BB oot
5, R E Yise (60minutes)

5.1 BB I I TE oot

5.2 PCB 1 100M BB B oottt

5.3 R R B B A B oo
6, FPGA Rk A&t 3L4] Spinning Video (60 minutes)

6.1 OPENBUS BETIEEB ...

6.2 B R N e

LR T -3 NG vl 1] =TT
7, FPGA i3k L& SE3R (45 minutes)

7.1 FEBRBEE T REIE PWM ITH et

7.2 R T T T B B oo

7.3 HEIHEZE NANOBOaArd BT BTl c oo
8, FPGA ¥ 1IsE i iiR (45 minutes)

8.1 B NANODOAIA BT H ..ottt e e,

8.2 FPGA FEIUUER ...ttt et

8.3 i FPGA BB RITIRIETE oo,

8.4  {HHH ITAG BT FPGA BHIMATE ..o
9, EFERE KT 2 575K FPGA 24 (30 Minutes)
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0.1 BT T PP G A LB T oottt ettt ettt ettt

0.2 B B B I, s

9.3 BB EBI B FPGA B oo
10, FPGA #| PCB ixif (45 Minutes)

10.1  FPGA B PCB BTl ittt

10,2 B IR B s

10.3  FPGA, PCB BRI RIEE oottt
EWRE: RN HUEEIIANE 30 minutes
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1. #FAEANEE (20 minutes)

1.1 SR B A B A%

LT e e Pl w11 R I PR A1 R S i 825 g M R P 2 IR e D PO
BB LM

B A LU ATAT AR A 2 AT X

AR L AR RO B 2 ) il BEAERF ) — e BTN (AEREI R BE5E )

0 13 TR S PR S R A

SRR XTSI BB IR L2 72 PCB A CAM U+
(Gerber il ODB++) fifii (EHE Do Fioh, KB GATR B MIN,  XP ) t n] LR BE
L PR TE s () A R X 52

[t B 60 2 X S AN T BB o X PR EHAR IE 3 . CAM A BE A AN 75 25038 4 4 AR 1)
5E 3o

BT LU EAEIVE R . (H2, B AT DU OB AR 5 SR R R AT

1.1.1 JEUE A 4
TBCE G ERE L. A3 Place—) Polygon Plane %ﬁﬁ’%ﬁ%ﬁﬁiﬁﬁqjﬁﬁl:l
Bltr. 4 ok Polygon Plane xifHe, 7o ihHE Bl LI a4 5. 8RBT, M
i OK, 75 TAE DX A 2 AR X o 3 0ok HL R A P A [) )l v 248 78
e Solid polygon C(ZZ.UMig) —IXFMElHRXTRIIAL. ZIATEX % . Xl 2k
HIIRFITE Gerber B ODB++ A SCRF 2 U TE AT 5o Ad R IXFP 5 At 4 T 1 1 i
TSN o
. Hatched polygon (FIASEEHR) —IXFhflia 32 BLEF 0 26 42 BERI DU X 3o
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Polygon Pour

Fill M ode

(® Solid [Copper Fegions)

(O Hatched [Tracks/dics] (O Mone [Dutlines Orly)

B
F

lands Less Than

Froperties
Hame

Layer

Lock Primitives
Locked

Ignore On-Line ¥iolations

2500 (sq. mils] In Area

Arc Approximati

I axirnum Deviation From Perfect
Arc

0. Sil

| _ Remove Mecks When Copper
Wwidth Less Than Smil

o

agpnnngy

|F'Uur Ower Same Met Polygons Only

Remove Dead Copper

I Ok l [ Cancel

HHER S50 R
1. Net Options (MZ&EIR)

A AR XA LR o
DX i o

T
2. Properties (B

| 1. Polygon Pour X i HE

Connect to Net (EBERIMILE)  — 6453 12 2 5l il X fr) b9 2%
Pour Over options CA4RTEREETD — O HRHIX, B fE4 0 X A7 2
T A LA T DX R e DR R R 2 A, 2 5T 1l
Remove Dead Copper (BBFRRFEHN) — FEBRATAR BEA 1442 2] v BRI 2% (1)l
Name (&#R) —ZHie K SUXHEIETR, Sadle SUXHealid . 2 FR)E M nT e
H InNamedPolygon £ iff i A LU AERE, A /E—ANElAR I 28 I 20 252

CR/MIIRAREED i Iy o SR 2k Brale el 910N TIRX AN GE

Lock Primitives (85 RaaEdE) —nBABE, MOrrxt% (i ELoEn)

. Layer (B) — ERHHHHCE 155 2.
. Min Primitive Length

AN T T A1

) T DA A 5 o

S, MREE? ) KL,
D R IXAN I AT T

Locked (BfE) — WRubikmipikrh, TAEXMHERHIREE a2, W ICvkm sh R At
B . WRARZ AT shilid, %25 5 "Object is locked, continue?" (H Frf
ANE E R I T LA Shad AT . B8 3 e Bt JE T AR Ak

» BT AREREAS B0
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e  Ignore On-Line Violations (ZABESEEHRMID --un A&7 2E PCB Beil Al i
Design Rule Checker K&, Ji LI . XAV ELASA S . DG R I,
2 SRR, DU PR RS AT o SRR A [ B Ak A P R A A T
A .
3. Plane Settings (#i#HRE (M4 O
o Track Width (£38) --Zksi vl Rk s RS I JSF—FE, 4l
AL O AE A A SIS LR TE 08, AR AR A LA R Al A R
o Grid Size (FIKEK/N) —7E Lk [ 5CE H4) el X
e Surround Pads With CE#&AMNEBIRD
v Octagons (/A7) —JSUCE L Ai A5 A FElRY e )\ F TE (R TR
v Arc (HED) —I8CE INGAE LA H
e Hatch Mode (M%)
v 90-Degree Hatch (90 & /M#% ) — WAl LK ST TE 1 28 BEA %
v 45-Degree Hatch (45 /ZM94% ) — AT L 45 FEF1 135 5 28 Bob i
v Vertical Hatch (£ #%) —4iii 450 i 3 5 42 B4
v Horizontal Hatch (k-F/7% ) —&lA 438 7K~ 2 B 41k
4. Plane Settings Cififi i (SLOHIHTD )
. Remove Islands (BRRILIIHRD —BBRAT A Lo fig e 1 DX 38N 10 il
e  Arc Approximation C(EIFRIIEAME) —1f FJ i) 2 Bt il A 1 it i %
R I AT S ORI . M B e SOAT S vE IR S K I i 25 48
e Remove Necks (ZEHIRAIRS) — Al Bk 4= 2/ 5 5 1 X i
#kr

1.1.2  &EMEESAREH AR U RIS EEE)
URIBCE RSB I, AGR TR PISAE, FEr i B BB I 2R B I A B, 90 JEK, 45
JEFI1 90 i £

S Ny Ly

1.1.3  ZmiEme

WA C AN E, TEESULMSE, ATUEHaxE, 2% Edit » Change,
BRI Lol . WoR Polygon Pour XFGHE, T LR SUTATS4L, ARG dith OK. &t
IR R A
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Moving a polygon (#zh44)
Bl X A FE A B —Hf . iy, AR S LS —AME . SR T R,
PEORAR TR HRA X o

Deleting a polygon (JHK&44)
MIBREREX, P Edit » Delete 4, R fi Al a0 X AT B .

Pouring a polygon with a larger clearance (FK[fEEE4H4 )
TH R A SR A LU AR T e (R PR A SR A (Al EE . BUEIX — ad, 80 TR, St
A EEBETE R, [A]— AN G4 B InPolygon , I TR) 2 4 Ok 75 B 1) B K AE

Reshaping a polygon pour (BAs&R4H IR

6 5 0B 5 DXy DA e e o e B TP ) U SOR, B M8 e AT B B SR 1B R 47
o

B ] DA S Sl N 5 e A S e X 11
IR, Aiddi, ¥EF% Polygon Actions » Move
Vertices. izl — M AbHTH A 208 10 15
Mo

TN, ik B 28 /N )
], SRS, HEARE R R SR
TRt A A oA S B A 0T IR AR

P 2 F% Syl T

1.1.4  ZABERZE)

1217 Place » Polygon Pour Cutout, iXAMy4 SoiFH 7 06—l 2 L B T2 18
ERXA AT, RAREIRSCY H X . iAW, AdfiA B2
HREES B

TR XA HUT LR TS50l .

1.1.5  VINHEX

AT Place » Slice Polygon Pour, X4 FR VI —AN 5 — (1) 2 320 JE -~ i e P A B4
& AR . BTN S, SCASR AR, B 2B AR, LR
SARME . JOhRARRC T, REORIREE MU AL RER SR BT R R, e
¥ ENTER #.

IAEAL T OIS0 (A LR S BUBCE R, i DUITAT (0 4 BORCE PRAEBE Y i A8
D o REBFHEhE, R Noidd ENTER 86— R0 152 SCUTRHR T B AR 11055
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MR LGE DI TR G, A e 4% ESC . BAKTHIEHES tHIL, 5 J5ah 1 Al A X 25 IR
ZAH. il Yes, HIUEE— D XEHE, $EORAAIA F AL X Sl X

TR XA AR TS0l .

1.1.6  FamdEa

WR B KR, JUHE SRR, SRt SR E i A 1 18 2 1R
e N TOMEXA W, ARAT LU IS SO B A AR X PR S, LB A EIAE . T3 4h,
AT — A S L (1 7 R AA A Vv R v o e 5 L 1y e R, S gt 2 BT A ) -3
At A2 e i o

W] 52 S RO Al AR, [T BA %% Tools » Polygon Pours » Restore n Shelved
Polygon(s)@r4 (X B n 2R 4 H7 B s s AN 20 .

WHRTAE 2 BT e v T B D A B A X, L E$E Tools » Polygon Pours » Shelve n
Polygon(s)fir4d CGXHH) n &7EGIHE D

1.1.7  EARPIRE AL SO D

1217 Tools » Polygon Pours » Convert Polygons to Solid 7%, #4tfE PCB X4
TEFEI W RS B A 2 SOl . B RORAER 3 s A R on TR AR, AT DU I U X A i 2
i CEEEI

TR A Ry U e, AR 80 SO AT o X T AT S I AT VSRR PR 1 A
R, A ML

Polygon Pour Conversion

L L L N P LN ] |
HE EEEEENN
HEEE== N
IZIIZIEIET(/?:?{‘JDDDDDDII’ {?’5‘%
RS B .. L&)
HEEE - = EEs ...
EE B EEEEEEEE .
General Converted Polpygon Attributes
|D:-rwert Al Hatched Polpygons LY | |L||:n:|ate Converted Polygon Attributes LY

E xpand Outline by Half

: s G . . Remowe lzlandsz Less Than
iof Original Hatching Width:

2800zq. mils In Area
Hatzhed Polpgon Pours Estend beyond the Arc A : :
defined pour boundary by half of the Hatching ey ppruxlm;tlun )
“whidth. Check the option above to expand the b axirmum Deviation From Perfect Arc 0, Smil
pour boundary by this distance and maintain

i tibility bet the Hatched and

gnoalni-ccllm;g:"c&ompal il bEtEen e Hatenes an FRemowe Mecks When Copper

Width Less Than Smil

I (1] ] [ Caricel ]

- T 3. A A Bl 0 1) I Bl B S LA
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1.1.8 fEEIEHESE

#ith Tools » Polygon Pours » Polygon Manager, U BL2S 6 1HHE, 2 PCB
LB o

Polygon Pour Manager X iFAHESEAE T 415+ PCB SCRY AT A . XA #E 88 il Lk sh
XLy

o XA iy A4 AL i 4

o ORI AR X T A A

o STRCHL TN s R 16 PR A A X R AT
o UNTIGHAR DX B A SR R BT

o RNFIEFERIGHATAS N A

View/Edit

Mame Layer Met Shelved Locked |gnore One-Line DRC Yiolations

Bottomn Layer AGHD
Battom Layer AGND

L4
Bottom Layer-GHD Bottom Layer GHD v
Bottam Layer-GHD 1 Bottom Layer GHD v
Bottom Layer-GMD 2 Bottom Layer GMD v
Bottomn Laver-GMD 3 Bottom Layer GMND v
Battom Layer-GHD 4 Battom Layer GHD v
Bottom Laver-GHD & Bottom Layer GHD v
Bottam Layer-GHD B Bottom Layer GHD v
Top Layer-&GHD Top Layer AGND v
Top Layer-AGHD 1 Top Layer AGND v
Top Layer-GHD Top Layer GHD v
Top Layer-GHD 1 Top Layer GHD v
Top Layer-GHND 2 Top Layer GHD v

l Repour... ] l Shelving... ] l Locking... ] l Yiolations. .. ] [ Create Clearance Rule... ] ’ Create Polygon Class...

Pourordor [

Top Layer-GND

Top Layer-GHND 1

Top Layer-&GHD

Top Layer8GHD 1 =
Top Layer-GND 2

Top Layer-GMD 3

Top Layer-GMD 4

Top Layer-GND B

Top Layer-GND B

w
’ Move Up ] ’MoveDown] ’ Auto Generate ]
]

’ Animate Pour Order

Ok l l Cancel

%

- 4. i P

Pour Order CGR#IRF)

AR A TEAE R 2E R, A VROR AT AR R Ul BAS, T RE A B B
e 9 AN e A A — AN HLIT N, B PR B, — R R s/ )
A B A 1A B S AN R R DR R A X, — 2 R A
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Polygon Specific Rules CH43E41EIFN)
FEARA A BRSO IRHE R, View/Edit X550 Ui : v 44 O IOAHAT, IORE T LA FH 440 7
PR D B2 A Rl DX 87— AR, Bkt — Ml O 6 Zil, Bl e, BioE
FOHA, B 2 EE A (Y I DRC A

1.1.9 53] —5H4
TEIEANGE 2, AT LUBCE — N4 7 26 PCB TH 2 [ (3 i AL Je e

- &5, 7 PCB iyl REA% e T80 F5 52 Lol i

T NSRS 5 PCB (4, it Pour Over All Same Net Objects #7, #E$

B 2% GND.
PAT A B MU (DRC) B8 S8 1 R AT AR (Rl AL 222558 7 30y, AEiE

17 BRI T A7
1.2 WHESH BZHATHEEMES, PCB KIHERES)

I N e d B =l w5 e P 1 5 N I SR ) (S0 B R g P B B U
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WK
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2. PCB3D IjjgE (30 minutes)
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FTIF PCB 4l 58, SRJ5i% FHukEs “37 sk 3D Bz,

UL A R ARAE R
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.
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SAFIAME T LLE T35 (1] 3D Body Manager K&, 3D Body Manager (/4%
% T Tools 18, & —FiEGIE UG il T3 e 3D SLikAE Ui kb 78 AT 4a TEAR
AT
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P&t H 4 R BB ) STEP BARLUAI Altium Designer (1%} 75 1) AN H], Altium Designer $%
BT VR 2 BT 1) MDA 5 ) TR AR P IX L )

HARAATAT BB AR 7710, STEP FEALEEFI PCB I3 A7 A A I Ao AEASE AR (1 5 0
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VR 78 3D TULEWR T, T A DirectX 9 5t ¥ = Shader Model 3 555 & 11 5 F o
I SRR S B BT A AR, {E 2 SO I HE 47k PCB Editor — Display Tt
frrestorectit Jpgepy

BOEOLT, 2R, sURBA R EAT I s Lk EoR View
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Hoofle WA BRI TE B A MR ALAE B, B & LG B Ay in ok &

STEP Export Options

Components With 30 Bodies E% j"j T U\%)\E@ STEP *ﬁ’;ﬂ.éj& Alti um
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4. WREFEAR LA 8mils (T H —=ANBeED

5. 70 HR I X = A H IR N 48 (48 SRR R BORIX S 2 VL 1) 58 8, e SR RE LR T
SR T AT (R R 15mils B IR R 45

6. ZmiRid LA, BEALEAR 35, AR 22 A=A RCED

7. PSSR I — AN F LR Y, i fLEAR R 40, —NMLIRSE R 25

8. TRAFIZIR

314 g w WLk
o VUMK (DRC) Zhfg2 Nl T KA IR BIHEA R & Bk U
o HIELAHLE DRC Wit i, A% 0 7E4 DRC nl LAG 25 2 i) 5% 722k DRC 15 &
o HPTAT[Y) DRC S EM R LI — A BT A L T hili
o 7t PCB IR i & Bas M5, DRC # W] LIy B as ik

3.2 BN AR s LR E R AR

3.2.1 st N A IR S
B A 223 LA B DRC Rebefr, BT BN A3 TR T FE R 1
BRILHIPSE . %4 Tools » Design Rule Check 3843517 DRC. ¥t AN 75 % i HE
WKl 26
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Design Rule Checken

Report Dptions DR Report Options
Fules To Check ]
g\ Electrizal [] Create Report File
oo Routing Create Yiolations
ESMT Sub-Met Details
i Testpoint
T Manufacturing Internal Plane * arnings
% High Speed “erifp Shorting Copper
Flacement .
mf"‘ Sigral I mtegrity Feport Drilled ST Pads

Report Multilayer Pads with 0 size Hols

Stop when violations found

HOTE: To generate Repart File vou must save your PCE document first.

To speed the process of rule checking enable only the rules that are required for the tazk
being performed. Mote: Options are only enabled when conezponding rules have been
defined.

Ornine DRC tests for design rule violations as vou work. Include a Design Rule in the
Dezign-Rules dialog to be able to test for a particular rule tppe.

| Bun Design Rule Check... |

26. B¢ LIS 7 A 41 7 1B T

FEREAT Vvt L DS £ (RN U R E X T A F (0 RS, B B v, s AT vt LG, A%
HKIThaAE—A> PCB LI Bt MU & . W RGN & SRR I C 24T ), DRC Rk 35 Al
A AT S 7 AE SCAS G B

3.2.2 BN RAE
TR AR SR A E AL A Y] DRC R :
. 1. PCB # R AR T AR DR TR 3 o TR BB s R, AR TR A & rh ik # R0 )
KIFESy, mdfiR R — Ik CARRCas R S o5 ) o« Bkl LT
JF Violations Details ¥/ 774
. 5 KA XA RS T B AR B R 2 R S 2 Ak, BHLR 24
(A5 B R n] DABREE BIX AN R (R AN S A AR FH i A IR R D
. B HUUKS A4R 15 . 415 Create Report File ST 7E S b1 NG EAE 14T IT,
XA R T BAAE B
. AR RN . AR, R RTIR T LR OR G TR T I R A
B JEPE—AMEREE ST IT Violation Details 3% AN 17 E

3.2.3 S - 4T TR A A
TERAGSI T, R LLE—AS PCB ¥l Hig 4T — A Bt
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1. IBATHROFRIRS A, RIS peb itk TR . BT AR 3 MR, I
AR, RS, SLRRST R TR BT A AR AR e KRS R B

2. PSR UORE IV 42 i A TR AR 1 IR 25K

3. ARAWL ML BT R A I B AT SE A e I 4, A AR AR AR 7 IR AT 2 e
J8o ARIAZ I TIZAN IR, AE BT RS o 4 A P R AT

4. RAFIXART

VE: FEMESRBC T R DR RIS 2 ORAE T AT (0 R A8 Uit o ARt 21 ST e v R e 7
15 KRS 500 /MR (FIBLAED «
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4, it (40 5381

BT AR i SO R (FTED, GERBER U, #HfL3CHF, ODB++30fF, CAM (M, 1R
LIEHMREE)
. BB RRAAE A TREM 35 W AR N PCB 2w+ 1) File,Design,fil Report
SREHEFEATED, 2 GERBER SCHFI A (i H SO, 1X 264y 1 G B AR A7 ik
TERXA TR
. RIGE R AR 0 R 0 4t SRR T DU AR XA B o IR (R I AL 7 T 7T LA
SCRERIEE 2 A RS . AN nT LA 2 A SO, T LA AN
FRSCAE 8 DU 55— A TR SO v o AT AT 1Rt ST PR IR 24 S R 8 v g £
FEAE TR R SCPE AT A B i g i SOtk 2 v o VR RE PCB St i, Tl
[y S RT LAEA T AT (1 1
BN BT A H A M ST

AR ST SO BV L — R0 IS, R EBIR S SE - TR
FE— DT H TR BN A SO o R H 0B A R B, RN ITH (AT i 2R
K& , AN RELE S PCB.

. 1% File » New » Output Job File 1l 2857 1% i AE MV & SC1F . £F Projects AR+

G B ¥ AR C B S0P (Job1.0utJob) I3 I35 H 1) Job Files F 304 7
Bk A S AR TGS SR T I, BRI A T RE R R

‘ Print To Wiris\HP Laserdet 3200 Series PCL
=

Mame /| Data Source | Output Description /| Wariant | Enabled

B

(=) Aszembly 4 Port Serial Interface. Pobl Assembly Drawings [Mo'Variations]
E8) Generate 4 Port Senial Interface. Pobl Generates pick and place [Mo Wariations]

3 Frint Ta ShinshHPF Laserlet 3200 Senes PCL

FOF
Publish Ta PDF
|:| Generate Files

] [&dd Mew Output Medium]

(=JPCE 3D 4 Port Serial Interface. Pobl PCE 3D Frints
(=J PCE Prin 4 Part Senal Interface. Pobl PCE Prints
(=) Schemat All SCH Documents Schematic Prints
) [&dd Mes
[ERF= F abrication (
(=J Composil 4 Paort Serial Interface. Pebl Composite Drill Drawing
(= Oill Dray 4 Part Senal Interface. Pobl Diill Drawing/ Guides
(=§ Final Aty 4 Port Serial Interface. Pobl Final Artwark Prints

B8 Gerber F 4 Part Serial Interface. Pobl Gerber Files

B NC Diill F 4 Part Serial Interface. Pebl MC Drill Files

B2 ODE ++ F 4 Port Serial Interface. Pobl ODE ++ Files

(=f Pawer-Fl 4 Part Senal Interface. Pobl Pawer-Plane Prints ifi——
(=) Solder/F 4 Port Serial Interface. Pbl Solder/Paste Mask Prints 89—
B8} Test Poit 4 Port Serial Interface. Pobl Test Point Feport
[ [&dd Mey
[EfN= Metlist Dutp

2= Feport Outp
5 Bill of Mz [Project]

Bill of M aterials [Maariations]  (—

I:E;l Compone [Project] Component Cross Referen [Mo Variations)
|:,|=.=;| Report P [Project] Repart Project Hierarchy  [MoWariations)
|:,|=.=;| Repart 5 [Project] Report Single PinMets  [Mo Variations]
EE-.I Simple B [Project] Simple BOM [Mo'Wariations)
2 [&dd Mey

B 27. A7 =AMt R K R AR SO
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. Al DAMHIBR GG € A8 (CTRLHA AT Ak) , AFAT I K 75 it Add New Output Ef
EIAYIIEE i

. Xiti—AMrt, 78 Properties X TEHEXS HBETHCE , BUE A B i sk GE T A1 36 .
Data Source 1 Variants £t A7 A LG £ T hud) 3R — B ke mi e, AR5 HK
C DS TN I At X gt & o

w  REFTEMELIEDI
o WAL SCPEE £ 4T BNy, 40 Composite Drawing. 7E PCB Printout Properties i1
HE XU, T B H B I A TG

PLB Printout Properties

Frintouts & Layers Include Components Frintout Dptions
Mame Top Bottom [Double Sided | Holes irror TT Fonts
v 4 v
== Top Layer

== Mechanical 4
==techanical 16

5 (oo

| 28. Printout Properties X} i HE

o 5 Preferences #4241 ¥ B F1 BN 4 IR BEA AN Z IR .

PLEB Print Preferences

Colors & Gray Scales Include on Mew FPrintouts
Top Layer Mechanical 1 Mechanical 3
Mid-Layer 1 , A

Mech |2 Mechanical 10
Wi Layer 2 EEnanicals . [
Mid-Layer 3 Mechanical 3 Mechanical 11
Mid-Layper 4 Mechanical 4 Mechanical 12
tdid-Layer 5 _ )
Mid-Layer 6 Mechanical 5 Mechanical 13
id-Layer 7 Mechanical B Mechanical 14
!\-‘!?c!-!_ayer? Mechanical 7 Mechanical 15
[ Retneve Layer Colors From PCE l Mechanical & Mechanical 16
Font Subsztitutions Options
Default |Aria| |E Print Keepout Objects [7]
Serif | Timez Mew Foman | D
Sanz Serf |.~'—\rial |E

[ ak. ] [ Cancel

29. PCB Print Preferences i HE
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o AR CE A ATV SO RO FT BRI, BC B ELAT AT ENERAT ROSTENHL (Printer Setup) o
FEISAT R A A N, ST B 2 ELRR AR BZAT ML

o fiHEHLT Print Preview AT EV T o M IIUYE B 1148 mT DUA B 5 3£ FE Copy LLKE
YT IR) Printout 7% &2 ) 2] Windows B U . &5 n] LUAS B Lo i ¢ Export
Metafile # %1% 1% 47} Enhanced Windows Metafile (.emf).

Preview Composite Drawing of [Temperature Sensor routed.PcbDoc]

i | i |
[ @& |[@ win | [ B 10z | [ S Fin.. | sa |x 144 P Ml [Page - A4 (11691« 8266) Close

30. W T 21 Print Preview % [
BCEATEN LN, S mT UK LA A A B Y. Cin 5 T T Batch) 5 ILABE (F9)
—HISAT, BT YA AR A (SHIFTHFO) B H It i Ak i s
(CTRL+SHIFT+F9) o A7 B F rp A7 (X St e . 1 BNy HH A IR 24T EIL

4.1 HlEHH
S A T LA SR I QU A S e

o RN

Gerber fil ODB++ {1

s pli AL

e B S

UNEWEE )
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Hfl iy b BAH N SR Y, SCRA T PCB U TR I Tl —Se ke, sl i 1A g 7Y
SRS SO, 3X H Options for Project X[ HE] Options AR5 E «

411 Gerber

b A H SCPEH IR I T A2 B Gerber #% 211 Photoplotter #iri . XUt Gerber Files it
Al &R Gerber Setup XEHE. ¢ THERERE, 15 PCB Hli&E R .

Gerber Setup

General | Lapers | Drill Drawing | Apertures | Advanced

Specify the units and farmat to be uzed in the output files,
This contrals the unitz [inches ar millimeters). and the number of digits befare and after the
decimal point.

rits Farrnat

&) Inches & 23

O Millimeters O 24
O 25

The number farmat should be set ta suit the requirements of pour Project.

The 2:3 format has a 1 mil resolution, 2:4 haz a 0.1 mil rezolution, and 2:5 has a 0.01 mil
resolution.

If you are using one of the higher resolutions you should check that the PCE manufacturer
zupports that format.

The 2:4 and 2:5 formats only need to be chozen if there are objects on a grid finer than 1
rnil.

[ Ok l [ Cancel

K& 31. Gerber Setup i HE

4.1.2 NC Drill
PRI AL B b ARHERS ) NC & fL4TH . X NC Drill Files 7] .7~ NC Drill Setup Xt
TEHE. CTHEAEIE, 11 PCB & i .
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NC Drill Setup

Options |

MC Drill Farmat

Specify the unitz and format to be uzed in the HC Drill output files.

Thiz contralz the unitz [inches or millimeters), and the number of digits before and after the
decimal point.

Lrits Format
&) Inches @ 23
O 24
O HMillimeters
O 25

The number Format should be =et to suit the requirements of your dezign. The 2:3 format
has a1 mil resolution,

24 hasz a 0.1 mil rezolution. and 2:5 has a 0.01 mil rezolution. If you are using one of the
higher rezolutions wou

should check that the PCB manufacturer supports that format. The 2:4 and 2:5 formats
only need to be chozen

if there are holez on a grid finer than 1 mil.

Leading/Trailing Zeroes Coordinate Positions

O Eeep leading and trailing zeroes ' Reference to abszalute arigin
O Suppress leading zeroes ) Reference ta relative origin
(O] Suppreszsz trailing zeroes Other

Optimize change location commands

[ Ok ] [ Cancel ]

& 32. NC Drill Setup *}ifHE

413 ODB++ #iH

ODB+ + Setup

izjilﬁdzﬁi ODB++ iﬁtlj ’ m‘% Layers to Flat I- amical
.~ s N La ér.N;allne- Plat [ Mecharical3
?ﬁclﬁ{f%\‘ //'é\_': ODB++ CAM E‘JI;E\- :T'.':.}rlpl'_aye[ vl [ Mecharicald
'E'ptt_omLa?e[ v| [ Mecharicall6
. Xty ODB++ Files {2715 Select [lenlimi, e
| Battorn Overlay |
Layers to Plot X% . e =
;Top.SDI;:Ier“Mask v
. | Battom Solder M%‘nsk V
4.1.4 Pick and Place [Keep Out Layer vi
M echan?cal‘! ) "
T AL AR TR | e :
| MechanicallB v|
BN AT g . Wit Generates '
Pick & Place Files 1] {Z.7x Pick and
O £ iscellaneous Options
Place SetUp leﬁ*E ° et ot X Select the PCB layer / Board Dutline that will
[ Include uncannected mid-layer pads be uged to create the ODE ++ 'profile’ layer
4.1.5 TestpOInt report [] Generate DR Rules export file [RLIL) |Board Outline V_I
A2 I BGIN s FR)A7 EA RT
Plot Layers =
55, 3 a3 3 ] 0t 4 [ T
ak. Cancel

o

_ . K| 33. ODB++ B B X FHE
X iti Testpoints Reports {7.7x

Testpoint Report Setup X5 HE .
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4.2 FEECLL K PDF #iH

4.2.1 A= e ic A B
i Variant 7Bt g 2 it i, R BV AR R AT FVEYR, o R 1 S e ) 2
vt EEFNEOLR, 45 H N 1% E h 64 [No Variations].

/ | Supportz | Data Source arian

B8 Generates pick and place files
[ [Add Mew Assembly Output]
& [ ocumentation Dutputs
[ER = Fabrication Outputs
(=) Camposite Drill Drawing Compozite Drill Drawing PCB Use Default- SL1 ¥iline Spartand1E F

[ 34, 55 SRR o SCR NG Drill Setup 6 i HE 95

PRI SRR, B it U

AR

AL 1

« JHLT

PR

S I

o 4

o 4 L O A

o TR TR

(ARTER ML, BRSO ] E A — (T 4 1 SRt o8 Gl File
Reports S28) 14 - (HIX8Edr 4 5 5 IERE A 36, R I BT, B th T

F42E 1 K Report Manager XA (Bill of Materials. Component Cross Reference %64%) , ]
PAIE FEAT0 W AHE rP AN AR v AR (L E7 2209 7R 27 A0

4.2.2 TENZ &

J5 H 4T BN

TS/ S T K18 T R (o4 ST DR S A 5979 RS S E N I S/ T2 a6 e e M i o
TR VR B P L IR AR T A AT AT B, 9 HORT AR AN S I LA A 221

N T U R E L F AR AT B Rk B A i, A ZB0REAH V¥ Schematic Prints %t 2E B A 11
Data Source 7Bt & 4 [Project Physical Documents]. i Fil 551 F 114 B &5 4 it k55 st B 1] LA
MBIy R BIY) B B — E 2 A B o RS RO 14T BN
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(=J Lomposite Urawing Lormposite Drawing HLH Use Detault - 5L Xiline Spartandlb F
S Logic Anelyser Prints Logic Analyzer Printz Logictnalpzer Uze Default - Mo Logicénalyser Do

=) PCE Printz FCE Fritts FCE Uze D - iling Spartan-IE F
=) Schematic Prints Schematic Prints SCH Project Phyzical Documents] [Mo ¥ ariations]
(=) Simiview Prints Sirmifiew Prints SIMDATA  Uze Defadlt-Ho 4T4 Diocume

] 35. BE B, (I BESEH, DUMEAE AR

)& 5] [&][S

— LR A R O A A T s e AR A DR, R 5 R E AR e AT AT AR 4T
EPERH I “EIEH” AT A . 1XIE DAL T Variant Options X777 Schematic Drawing
Options X1, @il Assembly Variant Management ¥/z7#%(%] Menu » Variant Drawing Style
No

Assembly Variant Management

Project Components Basic Yersion Deluxe Wersion

Logical Comment Designator | Document
ERLCD4 HGHI-CT 70 LCCr 4 SL_LCD_S%w' LCD_2C.Schboc Mat Citted

1ELEDS HSMH-C170 LEDS SL_LCD_Sw_LED_2E SchDoc Mot Fitted
1ELEDE HSMH-C170 LEDE SL_LCD_Sw_LED_2E SchDoc Mot Fitted
ik LED? HSMH-C170 LED? SL_LCD_Sw_LED_2E SchDoc Mot Fitted

< (5] [&] [&

ey Yariant Options
Parameter Mame Qi
Schematic Drawing Options

Usze these options to control which graphics are drawn on top of
the schematic components that are not fitted when they ae being
printed. Mate that the components themselves will automeztically

Add Variant — be drawn az if they are being masked.
Use Graphics
(#) Use Red Cross
‘Wariant Drawing Skyle
Detailed Repork k () Use Gray Box and Mesh
[JUse Text

PCE Drawing Options

Uze theze options to control how the PCE components that are
not fitted are printed. including the averlaying graphics.

[ Displaw Mot Fitted Componernts in Draft Mode

Calor

QK | ’ Cancel

K 36. Vj ) A2 H 2 il ARG T

423 fEHZRBLAFCITH

B T IRl BT LASE, R R A e S RT UAR S BT B . Ol T e AT ENE T4 4
Ak, R AR B SO R, MR R T R

SRR -5 = VariantName IR B SO . i A sy, AR B 4 R -l TR
= HHT4EC 5 Schematic Prints % Hi 4= e (7€ Outputdob Editor) #H2<[1) Variant B,
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1

Azsembly Vartant: =VanantMName

=4 PCE Prints FPCE Printz FCE Usze Default - SL1 Xiling Spartan-lEF v
5 Schematic Prints Schematic Frints SCH |Praject Physical D ocuments] | B i 30
(=) Siriview Prints Simtfigw Prints SIMDATA  Use Default - Mo SIMDATA Docume v

A 1

Aszembly Variant: Basic Version

Bl 37. A ARSI 7 ERAEST BN S PP SR | s A A

4.2.4 PCB ¥EH
Tl v LAYE IR A 1 1Y) PCB 26 ] H A AL B AR e AR 1 U Ko e T 1
Variant Options X i HE[") PCB Drawing Options [X 1, &l 38 Fiox.

PCE Drawing Options

lze these options to control how the PCE components that are
nat fitted are printed, including the overlaying graphics.

Dizplay Mot Fitted Components in Draft Mode
Strike-through Designator
|z Graphics
() Use Coss Calor -
() Use Mesh Box

K] 38. fEAZ RN LEHESS & PCB 1l B4 13

BRI, ARARE E RENCAR & 22 e A A AN S AR 9T Bl e b 2 il

FEALEFT BN RS i B4 4, i 5GHfiA S I T Display Not Fitted Components in Draft Mode
T

XTI HE S 1) PCB £z LA 26 55 0 W) B ESCAS DU B 4 X 43 A 6 201 £

425  HERRE LR
{1 Altium Designer [ Report Manager Fi & 1) 3& T 2 [ SRS — Wik B el g A48 X7 |
Mk — — g Xk Output Job Configuration ST #5735« FNITAT e MU ANEE T4 & 1 SCRS —
FE, BRI DL 3 R B F/E PCB Editor A e AT BAR AR i) 2 Bk S BEmt s v, Al
FHIXBCAE 58 () SCRY i, 8T DA B A 45 8 FH IR e pi A £
M % H 1) Report Manager %15 HEFE & Change Variant 138 VRV AR & 1% 8] §
PRSI 1A B S 0 B il Menu 328 DT 1)
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Bill of Materials For, Project [SL1 Xilinx Spartan-lIE PQ208 Rev1.01.PrjPcb] (No PCB Document Selected)

Grouped Columnz Show | | Comment + || Description + || Designatar = || Footprint ~ || LibRef || Quantity
1624 16 char * 2 line LCD character display with bAlight  LCD1 1624 1624 1
tHSMH-C170 Surface Mount Chip LED, Red LEDD =T T
HSMH-CT70 Surtace Mount Chip LED, Red LED1 2l
HSMH-CT70 Suiface Mount Chip LED, Red LEDZ Report.. 70 1
HSMH-C170 Surface Mount Chip LED, Red LED3 Columin Besk Fit Chel+F T0 1
4l Columns el HSMH-C170 Surface Mount Chip LED, Red LED4 Farcz Calumns ko Yiew 70 1=
Address] — |HSMH-C170 Surface Mount Chip LED, Red LEDS 1
Address? HEMH-C170 Surface Mount Chip LED, Red LEDE = . 1
fiora—— HSMH C170 Sufacs Mount Chip LED, Red LED? (Cheng Yt 1
Addiessd 4 | [HSMH-C170 Typical RED Gas SMD LED Agilent make LEDS SMD _LED = 1
— Deluxe Version —
E=port Options E=cel Options
File Format |Microsoft Excel Waorksheel [*.4l5) v Template | e |
[ &dd to Praject [[] Open E xparted Fielative Path to Template File
Meru ] ’ Lxport.. ] [ Farce Columns o “iew [ Include Marameters Crom MCO Ok l ’ Lancel ]

P 39. Vs ) B AR B S

X UAE A% FRHS 2032 DS W R (RS i AR B o 2 S v 10 Hiohs BB -
o 58 SO AN 15 28 58 IR 2 2 41

o NIEAR AT S H0E B, AR AL BT AR 3 A2 50 .

4.2.6 SmartPDF
%4 T DU 2 F A A 1) SO s s vl 30 H e 8 SO PDF TR 4t o 7542 PDF 3C

FAHET, ATRARCE PCB UM R s (s 48 . 4 hn 2 flom [ 8 id %
G IRAR Ry R B R

Smart PDE

B, TR T File » SmartPDF 321847,

This Wizard will guide you through the
steps required to export a design to FDF.

. Altium Designer Smart PDF

. KOs

X]

LCancel

- Bach

Mest > J ’

Firizh

40. The SmartPDF [i] &
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4.2.7

a » L N

7.
8.

P B RS, A BT CAMtastic SCRY, FF3e N gerber A F A, FLSCH . IUAE ] LREAT

23] — %0 OutJob XHEZI H
¥ 7 Temperature Sensor Jii H , £+ File » New » Output Job File.
PRAFSCRY, ¥ Hodir % o Temperature Sensor.OutJob.
LR BEE (CTRLL+A) , 1% F Delete e A1,
SIS Gerber, i ab AL SO AIYIEHE 1.
Fili Gerber fit BEE M TIARE, RSB ERCER . AiEET TR Rl
BIEA FLAREE - e LU AR R
1%+ Tools » Output Job Options.
7t Output Job Options X i%AHE, )i ] Gerber 1% &b AL 5 H 52 AT I 3¢ I RHEAE .
i ctrl BI%E+E Gerber FEEHAL, 48 Hoh JF WP IESEE Run Selected.

W, TSR
4.3 BOM FEHiH

YRR SR 25 v LU 3 Reports » Bill Of Material A=, %3630 ] A s RHG BR w Gl
E%128) . 7 Job Output SC#EH, XWili Bill of Materials #1757 1% 550 & 7< Bill of Materials for
Project X[ HE . iy H k% LT Text. CSV (Comma Separated Variables) F1 Spreadsheet, 2
A LA 25T Excel 1 XLT A4 .

ferT DL 5B 22 7R H B UEC S BOM, - Bk - H 31 Excel I8 1) Excel BB 41

BEATHE AL

Bill of Materials For Project [4 Port Serial Interface.PRIPCB] (Mo PCB Document Selected)

Grouped Columns Show | Comment ~ || Description ~ || Designatar = || Footprint ~ | LibRef || Quantity -

Comment vl [B0uF Capacitor 0.2 pitch_ C1, L2, L3, C4, C5, RADO.Z CAF 2M 10|

Footprint vl 20pF Capacitor 02 pitch C13 RAD0.2 CAP 2M 1
B0pF Capacitor 0.2 pitch  C14 RADO.2 CAP 2M 1
10uF Electrolytic Capacito C15, C16, C17 TANT 2M/2M ELECTROT, ELECT 3
1N4004 01,02 DIODED.4 DIODE 2
DB¥ il DB37RA/F DB 1
CON ATE2E Pl ECN-BMAT CON ATE2E 1
M 3l AXIALO.4 RES1 1
K8 R2 AXIAL0.4 RES 1

Al Columrs Show |4 10K RESISTOR METWC RP1 5IPg RESPACK SCOMMI 1

Addiesst BASE ADDRESS 51 DIF16 S/ DIP-8 1

Addiess2 INTERUPT SELECT 52 DIFg 2w/ DIP-4 1

Addiess3 TL1ECSS4 U PGAGE<11_SKT  TL16CS54 1

Addiessd 1488 TTL-RS232 DRIVEF U2, U3, U4 DIF14 148891 3

ApprovedBy 1489 14839 R5232-TTL C( US, UB, U7, UB, US DIF14 1485_1 5

Aulhor F22/10 24PIN TTLVERSA U0 SDIP24 F22v10 1

E:Eii:;’;iﬁ THHCE2 Quad 24N Pos Or G U1 DIF14 SHTR2 1
1.8432Mhz 1 HTALT CRYSTAL 1

Comment v 3@

Export Options Excel Options
File Format | Microsoft Excel \Worksheet [+ sls) ~ Template  |BOM price.<LT -
[ &4dd to Project Open Exported Relative Path to Template File
["] Force Columns toWiew [ ine hate [ Include Parameters From PCE

B 41, Yrkhi B E TR
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4.3.1 f§F Report Manager XiEHE
i247 Bill of Materials 5% Component Cross Reference Report I}, Report Manager %15 HE i 71
A B AR R AT AR A . BT RL R BRAIE S H, ARG AE T RS BUAERS H X4
AT HE R &

4.3.2 BRI PR B YRR B
NG (BOM) (35 Bk A e PCE A2 S B (HE ik
T BOM R FE KI5 . 545 ) Database Library & 414, H54 BOM Generator n] LA HUH:
i s AF L, IXEAE BAETBCE N AR Bt Z 80
{1/ Report Manager & ¥ kNS 4 5 1, H 555 A Include Parameters from Database
I AT R th— A B 2 AL B B SR e AT . sk, B
KIFR TR I 24, XL HUL FERLI AN e b — AN B 2 4L 24

Bill of Materials For, Project [4 Port Serial Interface. PRIPCB]

Menu Ewpart.. [ Force Calumns to ied Include Parameters From Database b | Include Parameters From PCE oK LCancel

Grouped Columns Show Comment ~ || Designator ~ || Part Mumber || Description ~ || Footpirint ~ | LibRef Fri -
Bl Part Number v 0.1uF C1,C2, C3,C4.Ch C8 C3, C10, C11, 001037 Capacitor 0.2 pitch R&D0.2 CAP 2
20pF C13 Com&eE1 Capacitor 0.2 pitch R&D0.2 CAP 2td
S0pF Cl4 Coneez Capacitor 0.2 pitch R&D0.2 CAP 2t
S Shon @ 10uF C15,C16.C17 COMENS Electrolytic Capacitor RE TANT 2M/24  ELECTRO1, ELECTF 0.33
B Masial 14004 D1.D2 ootom DIODED.4 DIDDE
B Masimum Temperature DB37 J1 Jooioos DB37RA/F DB37
B Maurting CON ATEZE P1 Joooz7 ECN-BMAXT COM ATE28
B Number of Bits M A1 RO01451 HR1AL0.4 RES1
B Mumber of Tums K5 A2 RO0T214 A1AL0.4 RES1
B Package 10K, AP RO01234 RESISTOR METWORK SIP3 RESPACK BCOMMOI 0.32
B Packaging BASE ADDRESS 51 SO01163 DIF1E SwDIPg
B Part Mumber v INTERUPT SELEC 52 S001175 DIPs Sw/ DIP-4
B _Powe TL1ECESS4 n 1101598 PGAESX11_SKT TL1ECESY
1488 Uz, U3, 14 11001653 TTL-RS232DRIVER  DIP14 1488_1
B Resstane 1489 15, UB. U7 u8. ug oo 7m 1489 RS232-TTL CONY DIF14 14891
B Series PZ2¥10 o 11001683 24-PIN TTLVERSATILE SDIP24 PZ2¥10
B Spacing F4HC3Z 11 1ao16a0 Ouad 2INFPos OrG DIF14 SH7432
B Suitch Fealure 1.84324hz ®1 ®O01003 ®TALT CRYSTAL
B Switch Function
Bl Tolerancs b
Export Options Excel Options
File Format | Microsoft Excel Workshest [%.xls) ~ Template | BOM Default Template 95,41t RV AT
[[] &dd to Project ] Open Exparted Relative Path to Template File

B 42, QB OAAAE T AR K 4 1 B AL E A S

433 ¥ PCBfEEEEEMNE| BOM

TE7 2R 24~ BOM JE HlAME RIS AL ey, #rEhE . (BOMD 5 B 5T PCB &
PEAE B e AN 502 R P SR IR A 1, B TSCE W LA AR AAR ] (02 1 G RIAR (3] 4 SC A%
AR (i XL Y A2 ED .

{1/ Report Manager X} i HERC & Y EHG $ 45 I, 55 i3 H Include Parameters From
PCB kI, 1t H X AFHh A PCB SCRYIZE A W . 7ES IR T, Kb TIX 25 H o
— A EHE Z SR 41T PCB S

TR, S H A 24 PCB J£)A H Include Parameters From PCB i}, BOM
Report Options XJ i HEZs H AN, R EIERZAFEE BOM ki PCB.
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Bill of Materials For Project [4 Port Serial Interface.PRIPCBE] (PCB Document : 4 Port Serial Interface.PchDoc) Elgl

Grouped Columng Show Foatprint || Layer * | Center=<[Mil) || Center-¥[Mil] || Pad<[Mil) || Pad-Y[Mil) - Ratation
Footprint v :RADD.2 Top 7710, 3450, 9450, 5 6440, 7080, 7240, 7 7710, 9550, 9590, 9 7710, 5550, 5550, 9 (1, 90, 180, 270
TANT 2M/2t4 Top an10, 11250 6040, 7720, 8180 9010, 11290 3010, 11290 ]
DIODED4 Top 3430 5880, 6040 9230 5230 ]
DBIFRAF Top 11580 7E33 11630 1830 270
all Col Sh ~
L = ECNABMAT Top 3410 5600 10810 10310 0

Voltage-Hated
Center (Ml v AxIAL0.4 Top 9340, 10330 7220, 7360 10030, 10130 10090, 1M 30 0,180

i1 \Certer i SIP3 Top 8110 BeE0 e510 g510 180
anter V(M v DIF1E Top 7980 7190 g210 g210 270
et Y] DIFg Top 8660 7190 ge10 ge10 270
aver v PGABEKT1_SKT Top 10430 £500 10430 10430 270
ad XM v DIF14 Top 3460, 9490, 10570, 6620, 7670, 8170, 8 9310, 9790, 10870, 9310, 9730, 10870, 0, 270

‘ad-mm) SDIP24 Top 8460 6450 a010 010 270
‘ad-T[Mil] hd KTALT Top 10330 7220 10230 10230 0

EEREEREERE

Rotation v

LANES ¥
Export Options Excel Options
File Format | Miciosoft Excel Worksheet [* xls) v Template | BOM Default Template 55«1t v
[[] &dd to Project [] Open Exported Rielative Path to Template File

[ Force Columns to View [ Include Parameters From Databa
< 43. PCB LI L 145 S

434  FHi#HE

{1/ Report Manager T iFAHE) Export 4241 n] 3 H I DX (1) I A% P 25 9 A2 iedi 5

1. N F 412 1%$% File Format. 1#/T] Report Manager X5 HE ) Export 28755 H # s i) 52
Fr Ak

e CSV (Z5 77k (*.cov)

» Microsoft Excel Worksheet (*.xls)

 Tab Delimited Text (*.txt)

« Web Page (*.htm; *.html)

* XML Spreadsheet (*.xml)

2. TR AES A5 SEAT S (R B A I R > Mlicrosoft Excel 785 IR ARA7 SCAE S TR 4TI, B4
i A {E Report Manager %1 i&HEH 5 H T Open Exported &3 .

3. W AR s AN in 2 I H 5 A H Report Manager XFRAE A1) Add to
Project 13,

4. ¥l Report Manager *FiGHE ) Export #2240, DL 24 1A% R A O F A %R 15

435 [ Excel Bk

WA BTN Excel i, 0T DUESBIAT Excel B EE 8 HA2 L1 Excel
o

1. RS T Microsoft Excel Worksheet (*.xIs) SC/E#2, 4 Report Manager X} i5HE
1 Excel Options X35 /) Template 7B A n AR . HEAZ 7B i AN i 1F) Excel AR
X (XLTY s el S E RN . i T BN R RIS R A — R B B
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M \Program Files\Altium Designer 6\Templates ({32 £ BOM Default Template. XLT. i
H Relative Path to Template File 1L 15 $i5 & SCAF AR XS B 400 B A0 A7 DB A e (1) B 245

S|

AN

Export Optionz

Filz Format

Microsoft Excel Workshest [ xlz)

[ 4dd to Project

2% Microsoft Excel (4.

Excel Optionz

[ ] Open Exparted

Template

BOM Default Template=LT
Fielative Path ta Template File

Bl 44, PR 0 SO SRR K 4.

2. W HRAE Report Manager X ifHE-Fi% £ T Open Exported #£I0, A84 045 H k(e
Excel 14T 7.
3. ¥l Export 1451, FREI SO 4 FOA & )F ot Save. 45 LA Excel 7171, KHEE
[¥) Excel B4R 1) 2

4. H.il; Project Information 4745 LLZ /=R 5 (140 1515 5 -

| 45 . 1iiJT] BOM Default Template. XL T #4% LL Excel 4= i 1k 15

A B © D E F =l
1 1=
, Bill of Materials Bill of Materials For Project [4 Port Serial Interface.PRJPCB]
3 |Source Data From: 4 Port Serial Interface.PRJPCB
4 Project: 4 Port Serial Interface.PR.JPCH
5 Variant: None
B
7 |Creation Date: 17/11/2005 70720 PM
8 |Print Date:  17-Now-05 TO723 PM
9
10
1 Footprint Comment LibRef Designator Description Quantity
47 [RADD.2 0.1uF CAP 2M 1,002,053, 04,05 CB, G, C10, G111, |Capacitor 0.2 pitch 10
13 [RADD.2 20pF CAP 2M C13 Capacitor 0.2 pitch 1
MRADDQ S0pF CAP 2M 14 Capacitor 0.2 pitch 1
15 TAMT 20720 [10uF ELECTRO1, ELHC1S, C16, C17 Electrolytic Capacitor RE mount 3
15 |DIODEQD.4 14004 DIODE D1, D2 2
17 DBS7RAF  |DB3F DE37 N 1
15 |ECH-IBMXT |CON ATEZB CON ATEZB P1 1
1g | AXIALD.4 M RES1 R1 1
o [ARIALD.4 1KE RES1 R2 1
21 |3IPS 10K, RESPACK BCONRP1 RESISTOR NETWORK & COMMON RESIS 1
22 |DIP1B BASE ADDRES{SW DIP-8 51 1
o5 |DIPE INTERUFT SELESW DIP-4 52 1
o4 |PGABER11_S|TL1BCSS4 TL16CH54 11 1
o5 (DIP14 1438 1488_1 Uz, U3, U4 TTL-R5232 DRIVER 3
o (DIP14 1439 14891 U5, Us, U7, Us, U9 1439 RS232-TTL CONWVERTOR 5}
o7 |S0IP24 P20 P20 10 24-PIN TTL WERSATILE PAL DEVICE 1
o (DIP14 T4HC32 SN7432 U1 Quad 2-IN Pos Or G 1
ag [ATALT 1.8432Mhz CRYSTAL *1 1
30 36
31 Approved Notes
32
33
34
35
b
37
38 f
39 .
4 n " BOM Report / Project Information / | W[
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5. =T HIhEE (60minutes)

5.1 ZEEWRFAREIRE

R B O EAT AN . bl —He -l REZE S HIAHIR A5 32 Ik, sl ml ety 4
AR DA, BRSO 8 A TIlIE . vt o BUAC IR IR Le B v 4 A A oK B
B b, SRJA e 8 IER D) PCB BEvH Lo WITTA T e H 2 fal SR S PRGN 34, BEE LS AN
Wi s SRR, CARIR R4 B . Altium Designer $241 77—l BL1E (1 2 8 5 iH2)
fE, MW R S0 A AR Bk %, B SO AR SRR A, T g PRI H e sk
LAz (¥4%i% . Altium Designer AMYSCRFZ I BT, 3 SeVF3HATIRE BETE.

5.1.1 ZEEERTHES
VERIE 46 PRI 16 ANE R E R

Ly | I N R N B '
Designer [ Ji 2 ] g 45 70
VR e S e TR e U i B 107 L R L
— — — —_  EUNFBERCE AR E R

SEAINT RS
= 3 T T e ASEA?
PRABIEIXAN L B vt 21 5 N 4
e 4§ 2] 10 e 20 B4
Ip?

& 46 SLTUI BT R, A PRSI K41k

BIEAE ] TR g R, SRR O AR SR Y, T LA S . AR, R A
it Z P B R R, BTG, &M e H 7Rt £k
BILRAT S e iF R MRIE, B8R Altium Designer (14 325 MUK I 40 4 tH 24N Rl
A, WE PRI AR S . A B B AR DU 4 JOT SR IR+, AR5 THZ B AT L
VA 4 B, ik 4 HF. 2 IEIEAENIRZIEIE, Mgk TR

BUE BT B RS AR T, ARMAEIXAS B P KT R sl L L s VA8 SO /1A
— I A T RS IO IRIE S AEATER Y SR R 2B e PRI AR S B R
FAEAHIH]

2 WG REVC VI L e ik JATIFG T /% T Atlium Designer ([EAFEE 3L IX 4L TREA R

o
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5.1.2 ZIHEEE

AR T H e Z R TR, 0 R BRI 24 58 G I R A e ik £ ARl H
JERA 7 (B Ei: T <->5i 1) Hierarchical(sheet entry <-> port). {E TR TG AHE HLIE
‘BN A (Automatic) 2 AIATHY, (HIXJEAEE VRE-AR A A {5 o 20— S B AR i —
JTE A RHE W E AW 1 (sheet entries) 32 31V HC 1~ &l o AN i R0 25 K5 25018
B, PRI Jt R B A% 11, IR el 52 A e o A (R Tl T S 451

Bl A7 SRR RO OS —As, ERE bl

ZIBE PP T TR AGE R AR M AT IE ORI, A
BN () 199 45 40 R ME— 1K) o 5 LT (42 B S0 PR X R I . AT IO RTTR
A MNEHERERFEM. X2 NEI Mg, XEWE RN TE T R 45 R s o8
HRBIA K LRy —& i b, JF HAR SCHRBIE I 4 ni B ATRIAEIR] 44 LWL 211,

1 Altium Designer ) 2 3 38 B v H I B ] B0 20 BC vk o 8 DU AR A 1 P 4R g g 11
5 bR AGE R O 4 I RO R .

B, JFR ERILE AR AT R — G ARB IS, WA — TS LA o — 1 —
AL, B REEREEIRE AN TG L. T SIS HER RS T OCME — R R,
—ANEMFRIEAWBCE A T RIARIER Oh . 18] 48 R TR R .

Repeat(FB, 1.4}

mwrtch. Bch
— .
|_q - “Res ~{HEk- - E=anl —+ Res W Fow
T Cal -t HH-—F* Repeat(Col)< Col
awitch. Ach

] 48 A5 ARAT 5 LIS IR T A RAEH], fEIXHLRE 4 1K

THVE R EAGER O 2200 25— (Res) VLECXT R H M4 FR, 55— (Cob) fiH
T B i RE RN AT I A4 FK . IXMRIERONE R Col[1..4 EA 4 4, BN EL
BRI 4 DIFRE
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Kt SevE AN 4 NSRRI ARG MRAREF IR 2, SRJE A AREF IR Zok 5 Y 4 ST 1)
W2, W 49, fEM—ni, A5 T DMER MR 2 5 b, SO b 34 2 3 —

AR IR B

Repeat(Row,1.4)
Row.SchDoc

h Row

Rowll..4

Rowl :
Row2 >
Row3 :

Rowd

0

|

Row
Coll
Col2
Col3
Col4

- (Coll :
o Col2
2 (Col3 .

Col4 :

OO000).

49 it P Iz B 4%

— BARZ%z Altium Designer [RIER G E T H ORI Z0IE TR, o] DLEISE I E AU
fir 44 07 N B IE 5 e s BT .
WIEFR S

TIE e AL ER B4R, BTl Altium Designer 31473 PCB [7] 25 BRI K & 45 BN B E
frth— Room, s e Hoe AR ERAE I —FE. AR, 7EMSiX e i, SmiEds A0
AR TE A AT AL ME— 24 7 8 L7152 5 Project) Project Options, 7
XA T AE HLF) Multi-Channel EIHE . 40 SR A48 H] i 22 IE ok 035, I8 B B30 18]
NG BoRUREIIE RS dEAI room BRI SE IR Ot o

BEA L, AR UaE . 16582 Room A4 FH B B2 kA am 44 R . CRXELEY)
JR AR N T35 J2 A, BT USSR IS B 2 A iRl vt o S o Al e
FRIM RS a7 CAAMNEDUE A LLAVFEiT ka4, (X G H Tt

PRI S8 2RS4 Pt 2Xn] B AL 35 0 i A7 )3 3E 5% Room W45 &, HIX A2 b T
o JH, ST EAEE R bR S XS E AT EE . 7 MR KOS A B 3h5E
¥ #AE: $Component and $RoomName.

5.1.3
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$Component #2454 T $ComponentPrefix f1$Componentindex. tihs's 2k U3A KIgstE
JEHET (U FER5] (BA) 41i. [FFEM, $RoomName tjg 4 TMIEM BTSN G4, (H
SRR (ks A B TR I BE PRI Room iy 44 7 XK Ko i AR IR B 75047 1B 2
W, B MRREE LR T NAEH TR R (4% $RoomName FIR /R (1)
MWIEARI . (HAIRA B2 WE AR, 1 AR 7045 2 room fir 447720, $Room
WA 77 B $ChannelPrefix F1$ChannelAlpha 5$ChannelAlpha it i, X4 A 7E % it
R RS ANK T TR ) L TE AL RN, 2 RIS

WRAEFATT XA AL TR, Room dir 44 77 A\ A Tk % T 8 v in 44, T SR, 3K
T AbsF# S T 7SRoomName. & 50 /2 4u PR U5 2 J5 1) 16 A Bl Fa BEr i brve

Foml PEL Rowl PR2 Rl PBS Rowl PR
. — .. am— . a— .
—u — — — —_ o —_— —
Row2 PBL Row2 PB2 Row2 PE3 Row2, PBd
. [ . [ . [ N
et E— —_— E— —_— E—— —_— C—
Fow3,PEL Row3 PR2 Fow3,FE3 Fow3,FRd
- —_—l —_—l —_—
—a fou— — .o — f— — fou—
Rowa,FPEL Row4 PB2 Rowd FB3 Rowd. PB4
— . — . — —
—a o — — —_— — —_— —

K] 50.8% VIR LE 21 16 N4k, SR efImbris
WRBAME T TR 4750, AR5 4745 % RowA, PBA; RowA, PBB %45, iR A1ME
MiRAa 47, 4L RowA, PB1; RowA, PB2 %5, {Hin ks T ik 0, Row
WIES H WG AN, bR i A PB1 452 PB16, B PBA | PBP (B7EUE 78D .
MR, BRI IEAR A BRESIAE AT S, FURIEAM) By Al R AR
JIt LA R DA SZ 1)

5.1.4 7t PCB LBRirS

Z IR W b S AR IR, PCB TUARMEA B e A 1AL E . (6 dy % 0T HTZ 4R
BARR S AR R A bR v AR R4 0K 5 . 1 C30_CINT Kl R C30, 8K 2 —Le oAl fr)
BRI ERAR R AN B TE o B AN B 7R L A A G B A R

A LAY HL AR E T (Design » Board Options ) kW eI bron. 1 BAREFAE
LI VAR P T CR R NI bR S, AF PCB sy SO andT ENd AN Gerber SCPE
SR o THPE— AR S TR AR A G T

5.2 PCB t room &=\ F %l

ZMIEV I DIRELF AR %, AMUNAE BRI BET E o PCB W vE EARIL AL FAAE % i 18 a1
JrBCAESS H ) Room Lo fEZIHIE Bk AT, OBt s K i 2E T Room (1 T R HRE A I A
4.
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7E Altium Designer H ¥ $h H 841 2k D REA £ % 5.4~ Room [#4E, LAt ] DAAT B AE
Room HLATH [EH: . AH M, WOHER: THALH Room BT . AN X SV I 4% 1 4 4t 7
MCAEAH R OB IE b, R e AT TR PRI 4 R g mT LA — & hda e . B4 NENGIR A
‘e LR Bl room FA% X E] 55— room Lo X AE R LT B room L BB B E A
B, REHAR S HI R I room [ Jie W ERTE b room & ] —AMEIER G TR —
AN R AR R, IS SRR AT R R BB 20t . AREHN 9 2T Lh room R RGT
AR, SRR RAML . IR SILE IR YO E Dt —A> room HILEA LA £ g
K DI .
Gonfinm Chenwel Format Copy,

DOImE

Source Hoom

Destinabon Room

[#] Copy Comgonent Placemant

[+ Copy Designatar & Comment Fomalting

LE L L LML L LY

[#] Copy Routed Nets
[#] Copy Room Size/Shape

|| Selected Objects Ornly

Channel o Channe! Component Matching

Match Components By Channel Dfsets

rmiove aflected connechon:

Cortansd pails of connachons anly [ Appie To Specilied Channals

Information

4/

Updated 52 Comporent(s) in 1 room{s)

QK

51. 52 room # ARt DA E s 7 M CINT £ CIN2 524 room f K. 7
CIN2 1 52 ASTE B E S A S T CINT. X718 PCB £ it 154 T I
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ZWER IR 2 LR N2 T PCB gufEss . tban, 76220 Design » Rooms H{f
Jl Move #3)fir4, 4%~ L, room skt sh BB 53— 2 T ARA] DUR LA HE e
PLEFIARL, A room 1ER ) 2 5 #8 5 IF Jodit o

2 M TE VTS T UL T 2 P AR A T Js BE B T 2 — AR, URAN T A 2l I 1) £
[FIFER A PIC,  B 32 K

FEA 2 R T2 MEMREZWIE R, "TEZENATtium
Designer\Examples\Reference Designs\ CffJeHag>]— R B 7R

(EELESE

e LedMatrixDisplay

e  Multi-Channel Mixer

e Peak Detector

e PortSwitcher

53 WREARERFERLRE

53.1 bR
b5 PRSI B ] ALE J5 B Pl 3Rt ] LAAE PCB HLgkAT .

. P/E PCB HLH Brbnid #4F, i Tools » Re-Annotate o 5 H BLUE By 5t if
M PR o 3k 21 77 U8R 5 sty OK.

. Hi 1> PCB Hh o5 Jt st P v il o il — PRI B0 A5 0 B AR R IR, T A 22 TR bR 1
LA

. — HARERT G TR, A R0 i &R S F A bR s o ok . S
%2 1% Ff Design » Update Schematic.

Positional Re-Annotate

(%) 1 By Ascending = Theh Ascending : :

2 By Ascending = Then Descending v’ \
©2ty 2 : m o .
{23 3 By Ascending v Then Ascending & \. L L
() 4 By Descending Y Then Ascending ¥ | &

) 5§ Mame fram Position s 2
| Ok | ’ Cancel

K 52, HUB AR XS T HE

HR: AR TTa A LR I A B AR B bR N S 158 T SR P Te g AR I A
HOFr bR R AE 100mil 58117 B ARG, IRGEIE L IIEIE X A1Y J5 1) L Ar
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1. R AR
FERXANGRA T, ARRHEI MR AL O 1 NS %

Rz201 R200 R202

LCO300

0000000
0000000

P 53 [ AT I HL AR (1 TGP TR — Pl e 5 5

1. RTPATERE LIS 2RI, X 2Rl )y %

2. UURIEE RN TN, S RIbR SR e AR T A E T . X W AR IO IR
PEXFUEAE bR S B3 EN (Autopostion) IEIKAEHIN . FahE Nbr 5 g, A
e T LT, AR B MR . BB T AR LLAR BRI A 5, T
7t PCB idyEgs i N %k X IsDesignator . 7F 45 A I 307 X vod 3 44 Shift+C

3. BEATUIESAH MR T, URAT LAE O R M T AE B 1R T . AT
CATA TR, e EA KA IsComment (R T #2c F 1HI 1) select
check box #Afifie) , RJG4% F11 FTIFR PR . Ao B AR AL T LA ke 45 T 7 Tk (14
FRFAF, a) LR AR I 42 | Ak

4. 1t Backup SCHFR AR T AT IIREIA, RATLMESFEH] .

5. SEMZJEIRAEIE, (IR B .

5.3.2 AR (Assembly Variants)

B N/ARTE- S B2 257 1T = N T P T b (CTo 1 S | R = S QRS
B SRR, TARTER” Sh K Lo R AR (1, 2xii/b—2eTRe . I 3ENCAS & Altium
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Designer A LASCRFIXPI R S . 3EACAR T IE W I ACTE T AN 25 AL s i 4 PCB 5t H 1R K
P . RT DALAERR b s sl e A 4 E
o SCRFMFM BB REACASE AL, JOFAETE LA Y, BOR AN AR e AN [ Y
fH.
o  LRHBMARGZAD, NG —A PCB Wil KATLILRE B TIE &R m A 5 1,
PCB 1) il it #8  AH [ () —— A7 Ml ST A
o  AEKRATREN, Fril Altium Designer Jy &k SRR AR B A B ECA S SO, L
WAERCE, SATIRBOCAT, A RS
e Altium Designer 17— SLiE A Ji# 2RI PCB A2 # 4T BT &
o IHiT¥EFE Project » Assembly Variants SRHC B B HC AR G o e 0 AR B4 PGS HEK: bk
191 i)

Assembly Variant Management

Project Components ~
Logical Cormment Designator | Docurent
ERIC1 10uF (| SL_Power. SchDoc
fEC2 10uF c2 SL_Power SchDoc
{EC3 10uF C3 SL_Power. SchDoc
EC4 10nF c4 SL_Config_2E.SchDoc
{ECh 01uF C5 SL_Power. Schloc
{ECH 01uF CE SL_Power. SchDioc
ik C7 01uF [or SL_Power SchlDoc
{FC8 01uF ca SL_Power.SchDoc Update Values From Library
(k0o 01uF 5] SL_Power. SchDos Only Show Yaried Components
£ECI0 O1uF C10 SL_Power.SchDoc M
{ECN 01uF cn SL_Power. SchDoc
{EC12 01uF c12 SL_Power. SchDoc
{EC13 10uF 13 SL_Power. SchlDoc
{EC14 10uF C14 SL_Power. SchDoc
{EC15 100nF C15 SL1 ¥ilims Spartan-IE PO208 Re
1EC16 100nF C16 SL1 wilirw SpartarIE PQ203Re  COPY
{EC17 0 1ufF c17 SL_Power. Schloc
{EC18 01uF c1s SL_Power SchDoc Report:
JiEC19 100nF C13 5L1 Kiine Spartan-lE PQ208 Re  Save All.. 2
W PR e TS R Save Selected...
Parameter Y ariations C1 celect Al
Parameter Mame Original Y alue salact Calumn
AEMS Code 2100110 )
Inwert Selection
Capacitor Type Tant
Comment 10uF Cross Probe
Description Polar Capacitor
Supplier FARMELL
Supplier Code 967117
[T Menu ][ eadvaiont. | U St s o el oL B o< J[ caee

Pel 54 e A HEGHEAE RS B br A &, JFRE ©A. A B PRI
(Menu) 4T kAL E AL & .
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2. E X —ANEEHLAS B Defining an Assembly Variant

Assembly Yariant Management

Project Components SL1 ®iline Spartan-IE PO208 - Commercial build 1 151 Xiline Spartan-|E PO208 - Educational build

Logical Comment Designator | Document
{EHDR1 Header 542 HDR1 SL1 Hiling Spartan-lE PO208 Rewl.01.5 Mot Fitted Mot Fitted
J1EHDR2 Header 102 HDR2 5L1 ¥ilinx Spartan-llE PO208 Revl1.01.5 Mot Fitted v
{EHDR3 Header 102 HODR3 5L1 ¥ilinx Spartan-llE PO208 Revl1.01.5 Mot Fitted v
JELEDD HSMH-C170 LEDD SL_LCD_Sw_LED_2E.SchDoc v Mot Fitted
JELEDT HSMH-C170 LED1 SL_LCD_Sw_LED_2E.SchDoc v Mot Fitted
JELEDZ HSMH-C170 LED2 SL_LCD_Sw_LED_2E.SchDoc v Mot Fitted
JELED3 HSMH-C170 LED3 SL_LCD_Sw_LED_2E.SchDoc v Mot Fitted
JELED4 HSMH-C170 LED4 SL_LCD_Sw_LED_2E.SchDoc Mot Fitted Mot Fitted
JELEDS HSMH-C170 LEDS SL_LCD_Sw_LED_2E.SchDoc Mot Fitted Mot Fitted
JELEDE HSMH-C170 LEDE SL_LCD_Sw_LED_2E.SchDoc Mot Fitted Mot Fitted
JELED? C170 LED? SL_LCD_Sw_LED_ Mot Fitted Mot Fitted

J0E-EPRZ2081 L1 SL_FPGA_Auta_2) Joc v v

Parameter Variations U1 5L1 Riling Spartan-lE PQ208 - Commercial build | [SL1 =ilinx Spartan-|E PR208 - Educational build
Farameter Mame Original W alue Mew Value Mew Value
Code - JEDEC M5-029-F4-1
Commert +C25300E-6PQ208C v|  ®C25100E-6PO208C
D atasheet Latest Revision: 09-Jul-2003
Diescription SpartandIE 1.8 FPGA, 208-Pin PAFP, Standard Perfon v SpartandE 1.8Y FPGA&, 208-Fin POFP, Sk
Package Information Latest Revision: verl.1, Oct-2002
Package Reference FPO208
Published 158-Jul-2002 v 19Jul-2002
Publisher Altium Lirnited v|  Altium Limited
L. P I’

(BT Menu [ todvarint| L1 e FiNisn commancdia eals e Ot Job oK Cancel

55 AR LR T 2 MR (ER FAEHERE R, Pk s, AR
Spartan2 300E FC#% 1), 1fi 55—~ H Spartan2 100E Bl &1 -

o IS IIAR B R IMAN— SRR R, BB AR APIT. AR EX
4, DML SO AR N 2%
o NBUFHT RO ST LS IR E o AR B AT I S
o HEARIRMBOE e 0 E T A BT, K& T PCB AN . JRUR AR 2
T =i t, BROA R 3 AR R S T DA A S (R B5 W&, A 2 MR R

(Commercial build F1 Educational build) , Jf R BEVHAHE T2 s 74 .

3. ZETUMRE
h AR AR FE RN IO A BN S HOR Bt A D . R RE R AR ] A
1, FER—AHEAERE AR FESE WK, WrTaeeZ MRk, AFACEHFEA—1 16
REBCF RIS o O TIREEAT I sl s, el AR B AR AL S T NS
(Update Values from Library) [f10j6E, J&— MMk s 45 4 kA b S8 5 S 5 rd 72
HR: XRELEH, IMREARBHRARITIERER IO, T A2 EETo AR UL B A 5 )
o R ENS B R it — MR BRI RE L E AR BT, XNES
BB R L. XHERARKERENEMAT, RRUHERET . I THTIXMELL, RBLH
B AN FEEEHH TR B Bl A
o ANEIMARRRIMA, EREAITA T 1 . G A BEE R I T AT
FLAOIRAS, B FEZ AN To A B D Rk 42 SR 4a il o
o AP FJRCHB XS TEHE R A L ORI B T I .
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o WATLAZETIES X EHE R4 Bk % Update P —

LEDS0
Values from Library 4>k ) A L B4k —  ml ]
- N N L pace 3]
/I\jﬁ/fq:o @?ﬁ%&%%ﬁ E‘]%ﬁﬁ%’[@%fﬁ(éﬁ ] ELEDQX\ P v E Tncrer
PIAS LA AT AL K 2 40 - e FELNL B |
: Grids N veate YHOL from FPGA-Part

[«
[«
Create Verilog from FPGA-Part
A
<

o FEARMIBTHECE M BAS R RN ) 3L
(K1, AT KR RCIESIFERIEHERL . O T ] ppss BN o e | s macomoms

L Place Pat... 3

fotief, AT BESE LA L R A BT AL Gl
(Only Showed Varied Components) ¥4 LEDS? ELH””Q‘H i
H R AR SR (et T = Y.

B, 3 R A,
RRCH BB ATERIE TR, = e s i g A

H ik A8t i Part Actions » Assembly

Variants 4] KA X LE TN A T AE .

FE: RETHREHFAZRFRERDYENSZERPTIH. IMTEEARAESE
MARBRSE

o TEXIURAE FTHIMIZEH. (Menu) ikt FIEFRIEANHTS (Detailed Report) , #4774
— A HTML # X  TEdh JofA8 Tiih

3

Alt
Designer

Variant Detailed Report

Date : 25/09/2006
Time 814455 PM
Elapsed Time : 00:00:00

Physical Document Parls"laarrr;gter Original ¥alue Lo‘xﬁﬁﬁfd Hiag;fi%?]ed
s Jomsaone] | | e | s
Comment 0.1uF 10uF 20pF
Manufactuer BC Components Panasonic Kemet
Manufactuer P/W 2222 370 22104 ECA-1HHG100 C1206C200153GACTU
Part Mumber Co01037 Coo01618 cools6l1
Tolerance 0.05 0.z 0.05
voltage-Rated 100w SO S0
Comment 20pF 20pF S0pF
[0 Jroorsamoc] | | e | ruer |
Comment S00F S500F 47uF

56 —ANTEANS AR R ICEAS FE A 25 5 4R 1 4 2E B
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4. A7 B A R

Output Description

| Supports | Data Source

/| Mame

Assembly Drawings Temperature Sensor - fi[Ma Yariations

]
(=) dzzembly Drawings Agzembly Drawings - standard version FCE Temperature Senzor - r|Temperature Senzor - standard version
B8 Generates pick and place filles P& file FCB Temperature Senzar - r|[Mao Vanations]
E8) Generates pick and place files PP file - standard version FCE Temperature Sensor - r|Temperature 5ensor - standard version
[ [idd Mew Azzembly Output]

e Documentation Cutput]

&y Fabrication Dutputs
B8 ODE ++ Files ODE ++ Files PCE

Temperature Sensor -

[ [dd Hew Fabrication Output]

SNEHILUL I .
[ [Add Hew Metlist Output]

=y Report Outputs -
|__é=-| Bill of Materialz Eill of M aterialz Praject Use Default - Project  |[MoVaniations]
I__E;l EBill of Materialz Eill of M aterials - standard version Project Use Default - Project | Temperature Sensor - standard version

[ [Add Mew Report Output]

Kl 57 —A~ Outdob #1138, /s T PRPREECAH G 5T S F, — A manseff, —/ M
44 “standard version” )3,

o TERERIASEDOHEHEMUERSEE (Menuw) BT | ppe 0 |\\

A EE AL (Variant Drawing Style) KL E \\
|[LEDS4
JRELEIR PCB (3T N T8I i ek e s e R 4T Ep ot Fitted
B AR e M ) oA N | 2 Lot
7 2
e 7 Output Job BT TR EAGEA K |[LEDSS R
Fot Fitted ks

SERE (R RENCAH DG IRt S, SRS A & —_—
(Variant) %5k £E55 B IAR # AT AR L -

Fii & Output Job SRR RIE I, AR LABEAAE

A Output Job 3¢, i A] LAE—A

Output Job S FLALFEHT A 148 & .

o FHE PDF A it 3R it HEfEs:

il ) 3 o P R IR AR R T

5. FEAACAR B P v BT AL
WER IR BT R R G A AR AT AR A —— PR R o AN 128 B e e S —— s Xl
R E A R AN Bl o PRI AR R v SR I 532 ) 38 2 A )8R A R 2
o LIRS ASHAE . BLE KR ACH (Not Fitted) {ERBrZ/a{iidg
RBCHIRE
o (ERAZETITASEBOE LHARKE (Not Varied) KK AT 321571
B BAJUE UL, QRSB AAT R 0 (0 252, AR I B (0 S & R 2 he il AR
R HLG Y (O {E
o ERGICATE TS AU TR RIS R R R ISR OB 3 — S E e
HEAE P 5 AR SR B
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6. FPGA K A\ ixvHSEii (60 minutes)

6.1 Openbus #iE4

FPGA ifittt D&t 20 248, (HXTKZHCTRRITR UL e R SNty . B Befiid
FPGA [ LRENT, BRI AR S BT mUNAE, (HRANEIRBLEN FPGAfT 2 /DT
fift, WILIXOHHE TR TR FPGA M Ee . R Rt JoR 7R 2: 3 Altium
Designer 7 R I HREE, AT AR AL BT, ST D) X LEHRE R 45

e OpenBus R K IFEE

o HZNELEM FPGA I H

o MLIIREKAITLEH) DSF

o MRIEATHBITLEB 4 /] NanoBoard FlI'E: i — 28 m 4t AN e %o EL T
o HEWHREM I Composite video capture

o B 8 B Touchscreen TFT display

6.1.1 BURARBI B LB
AFg SR TP SR T N ) Y SE A

6.1.2 #3L FPGA I H

FEJT 46 Altium Designer (¥l TAEFI AR 28— AN H TRE. T H TR B AR S 4 108 BB
VESCRS R & A dar B SOk . % T FPGA W HMRTR 224 37 FPGA T H T %,
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BB FPGA 10 H T2
1. MEHEFE File » New » Project » FPGA Project, E{# M Files [t F s il
Blank Project (FPGA) »
2. THTHR S BonE B BRiA4 7o FPGA_Project () FPGA i H . #%£#% File »
Save Project , {135 H &4 FR{& 1724 SpinningVideo.PriFpg-.
WR: AN IZ 7 D) R A T A% ( “Space” ), Y48 FPGA
PR T HAS R 4% ( “Space” ) [SCfF4

AN INYESC 2] FPGA T H

FPGA Jil H S #F =Rl SC KA JR B4 . HDL %7 (Verilog 5t VHDL) and
OpenBus (. 7E[R—ANIUH B, AT LGE Jg BB AT 5 R A X =28 30 k. 75 FPGA Tl
H 0 — 5k i 02 R L] . FPGA-to-PCB 2[R IR £5-65 R [R] 20 b 250380 ok d5 1012 114 J 28 o
SEHL.

LA SR B B SCPE IR I 2 30T H TR

1. %% File » New » Schematic, 8¢ M Files 14 5t Schematic Sheet. %4
Sheet1.SchDoc %% H XU & 4T TFAE BT 1 .
2. @il File » Save As F i fir4 & SpinningVideo FPGA.SchDoc , Jf HARAEAET H
[F]— AN .
R TATE I B K ], 82 ki T H

Projects - "W
H4hn OpenBus 344
" P whorkspacel. D ek, -
OF N v ey 1
AL A~ OpenBus SCAF I INEN T H TR EE Y=
1. %+ File » New » Other » OpenBus Fiigisnd O Stucture Editor
System Document, 5 M Files [z 5 14 SP Y SpinningVideo.Prifpg |
= Source Documents
1:_'_:1 OpenBUS System Document . %jl‘j = [ Spinningviden_FPGA.SchDoc

|2 Spinningvidec_0B.OpenBus
System1.0OpenBus 175 1 304t 2 41 T4

BEHE .
2. @il File » Save As i fr 44
SpinningVideo_OB.OpenBus, FHARFAEIH [F]— A48 .

51.FPGA T H TR AR ORHT 2 F) S

6.1.3 f§if OpenBus & X—/* FPGA &%

OpenBus £ #1T FPGA 24 1T #7177 :0. OpenBus Openfius Filker
A 50 ) B AN T AN FT EESE,  [R)INt AN 25 R 7 (8 ©OpenBus Inspector
TSS T 20 5 L SEVELE 1 BTG R TR R o
& o| CpenBus Palette '\’\‘4
OpenBus #fi<s H A HC &R = 4145 . /R7] LLA{E OpenBus 4 Help | Instruments | OpenBus | WHDL 7
R H AR B P E P AT o B4R A1) OpenBus #Hi14, Kl 52.3] JF OpenBus 44

LESA Sk PE “OpenBus Palette”  mhin] LLITIT
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OpenBus {4 .

6. % & OpenBus Joit

OpenBus palette 115 7 T f5 e (e OpenBus AFPAT R ot e iR R IE Ry . AbBE

wes WAPRIANBEIN A2 RS2 SAT LU

FEIXABEE LB, AR 2 R i oot

N & R R TT B O o

OpenBus Palette

Athiter

Dual Port
Connectar

# Connectors

Bus Erporter Bus Importer

Interconnect  Port Terminator

# Processors
SHARP

Iefm

ARMTT Cors

PActel $7 XX
CoreMP7 Microrilaze

RM720T_LH735)  COREMP?  MICROBLAZE

Nios'll NiosIl Nios'll
HIDS2e MIDS2f NIDS2s
a TSK- 30004
AL e 20t RISC
PowerPL st Processar
PPCA054 PPLC405CH TSK300024
% Memories
N (T
w
BRAM Controller LCD SDRAM
Controller-SRAM — Controller
Yo .
L)
Shared Memary SRAM Controller
Contraller

% Peripherals
ISP
A5P

(il

CamN Cunllullel

I’r

EMAC(E] 10-100

howd

IDE Controller

241

1 Projects

r’ﬂ) (Gl

Audio Streaming CAM Controller
Cantroller

&)
T
Crual Timer Uit EMACI3Z]
10100

P E

EMAE[S 110100 12CH Cantroller

e

IEEE754 IR Decoder
Flaating Paint
%% @M
Files

w

<

Group ltem Icon
Connectors Arbiter
Connectors Interconnect
Processors TSK3000A TRIC-3600A
32-hit RISC
Precesser
Memories SRAM
Controller T
T,
Peripherals Port IO 4
| ]
Peripherals Video Capture
Controller I fl =
Peripherals VGA 32-Bit TFT =
Controller '|i
Peripherals [2CM Controller

53. % il # H 211 Openbus JGfF

Ji & —> OpenBus Jiff£] OpenBus 3C#4:
HELi & 1) OpenBus Jof:.
2. T e A s XA U S ks B (Space) Rgh:, XEUY #

AT LL X RlE Y il 8 R

1. 1 OpenBus 4% JL # R AR
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3. WAMERIEIEMNE, IR OpenBus Jift. JehrHARIE BRI, R
TEMTE, ATLARELSCE 2 A Tk
4. ¥ ESC 8 i BUbR A7 SR HECE To RS
5. ARLLE K 59 AR N, K 60 MR
Y B IR ) OpenBus JGE K 44 7
1. P ZE A1) OpenBus JUfF RIEIN44 o IXIERE T A
BT i F2 FE N g SO
O B 44 T
] 4 ok B O LA 3R g, ORAFX O R4 TR B

A wDn

7. #%# OpenBus Joft

1 ¥ OpenBus SCAFEH &AN JO RN AR L 0], ARFHAE AT ASCE SR 2 i . Xt
78 1 WA 1L ML B IBE A |- L 38 RS 1 )y
] o

T 2 i 1 RN M ity 1 ] 30 R T e ke -

1. #E#% Tools»Link OpenBus Ports & # 7F OpenBus I H.
4% | fiidi Link OpenBus Devices El#r .

2. et A

3. AR O YO A1

4. HHEI]2. 3, 5ENE FHIEL. % ESC s Hili A BiE HIEL A,

o 53 2 ity 1R DA ity 11 i) B (1) i 2k«

1. i%$f Tools»Remove OpenBus Ports 5 #4 7F OpenBus 1. H 4% I P @ 2% &

Linlk OpenBus P-:nrt5|

riili Remove OpenBus Devices Fbrx .

2. {EPRARERERAGERE L Bbs RS SRS, Rl et AR
JPATIER A B

3. HEEWIR2, MIBRARZIMBRIEL . ¥ ESC B fhlid Bl 4=

Remu:uve OpenBus L|nk|

8. Ei@%& (Interconnect) Ff#k2s (Arbiter) Joff
Interconnect HERGEL A R8RS F RPN B[R] H3E, OpenBus #2
r ‘} A HIES (Interconnect) FfT#EAE (Arbiter) SiSEILZ AN 8] 1) H.
&,
L 4 L 4 OpenBus HE#A —> i AT 24> i H o X5t R VF— N3

A M3t 11 PR 2 U 6 47 7 2 A I B B LB s K MR A i

OpenBus a0 IEA K478 B RENS SEILZ AN T 0 BN e 4 1K) F N
P, L AP as U ) ) He A7 s 2 03 1B R R T A B 5 1] g ﬂi
T LA A A PR B TR 3 A 1 B LA o LPNJ
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o5 sk 8 R T I 2R 1S I g 11 <

1. #%#% Tools » Add OpenBus Port 57 OpenBus T.J.4¢ I i Add OpenBus
Port K47

2. e PR BN G I L e b, gk o IR IAE VR E N
(i 1 E

3. KRS IET g 1

4. FEIIEE 2 A 3D LKA IR a1, S R A B e
e ESC 1B i & o 1
T o ool 85 RT3 25 1 0 %) v 11 <

1. %+ Tools » Remove OpenBus Port &7t OpenBus .

S e &

Add OpenBus bus port

H.4 I il Remove OpenBus Port ¥ #x.
| == I St 7 2L — v"‘? }z i d\';
2. Tk bR B E RS B Ko B E R B, sl e b
e R TR Remove OpenBus bus pu:urt|
3. WA 2 BERIRABER S, Fl bR A B 4% ESC IR H A
VR T A AT AR e i 1 1067 2«

1. ¥ Tools » Reorder OpenBus Port o 7f OpenBus T 4%
I &7 Reorder OpenBus Port [Xl}5.

2. Jiek bR 2 S R L o B E RO . RGBT
55 .

3. fEstHt RS RARBI e b —ANLE WA M R S AR, Aok
sl AR AT B o

4. FEEH 2 M 3 L NBERIRARE BRI I 1, Bl bR A B i 2 ESC IR A i
HAR

A e

Change arder of OpenBus |:u:urts|

52/ OpenBus &4t
1. W4 L B 0 EniR 5E Kl 54 Frosi OpenBus R4,
2. {RAESCAES
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TEKI000A_1

TES IR0
Ibai RSO
Frovesser
Permheral_Intercommect
MamMem_lnterconmect
e —_— R : /
: | = f
I (G | o -
| ) { | | | -
WESPRTIT T Pl VidkaCan {
CaptureMem_Ashiter ¢ 3 Videolisglay DisplayMem_ssbiters 3
el / | s
L= el L e
CaptureMen DusplayMem

Kl 54. 5E B OpenBus # 1T

6.1.4 it & OpenBus Joft:

K4y OpenBus Jo-#R T LA B B Ak il SR BRI 77 Ui v FPGA BT FH 1R A2 SCA H ot 1 (1)
KITEAT S o AR B D7 AR TRATDO 4 o F 75 220, [FIAEAE OpenBus H L E06 A Lo ik
ATRCE . FEIXA B LB P FRATH B B LA S 75 B E

10. (A=A e
K33 A S48 P 5 N i i 1 T

Configure OpenBus Port 1/0

1. il WB_PRTIO_1 Jefl, #Efsem | —— "
H ik $¢ Configure WB_PORTIO_1 (Port # Dl @1 ®s
O Tristate 02 O16
) © gt O O

2. fE Configure OpenBus Port I/O X iFHE 5 o [ o

.
Pa JEI55 S E10 G 19 it
o U IZEAY e X i .

o Ul IEEWE 11

o Ui TEREREN 8 4L,

3. xiilhi OK GRAF PR A5
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11. BE NS 28
TC AR AR A7 PN A48 1) 4 <

1. BT CaptureMem Joff, e IS L ELIE R Configure CaptureMem (SRAM

Controller) ... »
2. {E Configure (Memory Controller) X i HE B % & :
a. WAFRALh » P ESATEA: (Asynchronous SRAMD
b. WAEKR/NN 1IJkAE (1 MB (256K x 32-bit) ) &
c. WAEvEH k3247 (1 x 32-bit Wide Device)

3wl OK CRAF TR A5

Pic B LA k7 A7 s

1. A8t Rt DisplayMem Joff, {r3# g i Hlik+¢ Configure DisplayMem (SRAM

Controller) ... .
2. {t Configure (Memory Controller) X i HE B % & :
a. WAFRAUh » P ESAAE#: (Asynchronous SRAM)
b. WAEA/NN 1Ik67 (1 MB (256K x 32-bit) )
c. WAEBEH k2 4 16 £ ( 2 x 16-bit Wide Devices)

3. xiihi OK GRAF TR AR B

12. BB NP as
HC B Al HE 2 A7 N AP ks ook ‘ : . ' :

| |-
N . - N Configure OpenBus Arbiter @
1. FBEidi CaptureMem_Arbiter JTff, 7EH w75
. ) Round Robin -~ @ Fiariy
ll:lj %ﬁ I:F‘ iﬁ% CO nfl g u re This sets the way the masters cantest for the resaurce
X X Master 'with Na Delay
CaptureMem_Arbiter (Arbiter) ... IR -
! . ‘when the multi-master iz inidle it grants accees (o this master.
2. 7E Configure OpenBus Arbiter X} iHHE L e
B /156, AL B s or 1

o WENMILLAETK.
o WEMBEALIE (S1) NICEN I T I mRIEL s D55 17 Bk
ARLRTAZN
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3. xiihi OK GRAF PR IAZ 5
Pe B B 7s G A A AT s -

1. A8l DisplayMem_Arbiter Joft, 7EgH
H L iEPE Configure
DisplayMem_Arbiter (Arbiter) ...,

2. 7E Configure OpenBus Arbiter XJiHHE T
WH:

o WENMILLETTK.

o BUEMMEREIE (S1) NLIER L.

25 2 75(S1).
3. il OK TRAFFTEAR T
13. B AL E SR

fic & TSK3000 Ab¥ 88 s

0

| |
Configure OpenBus Arbiter E]@
Capturelfem_babiter [ T
© Round Rk (®{Prortd
This sets the way the masters contest for the resource
| taster Wit No Dielay
—] s vi
,j | Whenthe multi-master is inidle it grants access to this master.
/ |t
=
R > BRL
57 .M B Hc s oot

POA IS G 1 A5 1R 5 B

1. B TSK3000 Joff, fesfiisemikst Configure TSK3000A_1 (TSK3000) ...

2. {E Configure (32-bit Processors) Xf 1 HE L i3 & :

o TEAT EATT R IR ik b B TS S TSK3000,

e X H Internal Processor Memory >4 8 K Bytes (2K x 32-Bit Words) .

o  WHEMEEIRRZESS (Hardware MDU) .

o H LR ARSGEIKE N: Include JITAG-Based On-Chip Debug System Al

Disable Breakpoints on Hard Reset.

3. i OK fRAFFTEARTE

4. XMy NIAEET,  CERAE, SO

There were 1 Hezus JTAG Parts Found
btut no HEXUS_JTAG_COWHECTOR wa= found on the top sheet.
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6.1.5 BN

FHIE B BRI BT (9 B K I AL gt J&: OpenBus 1T BAH 28 B RS N AP o e 28
FITAT (K141 B e 2 M i e 26 i 4l 32 L9 Ar2asle), Hrbidia 4Cbytes (MARZAEM) o A TAE
EHIXASWAF AR )5, OpenBus £ BEAL I B AMBINTIA A7 FE i s 8 370 L N A7 2 22
e AERZENEOUT, ZENAFRCER LN, (AR DR OUT, SR REA E T sl g

WA IC . B[ AEAT LA OpenBus 21X — .

14. fEFH B EH AR E N

FEIERIAEE T, IR R R R — AN R Bt M BN A A 128K, IR B3l BTN
TEWF . kAl LA Configure OpenBus Interconnect XFiFHE & 2] (FIZwiE) ) A FEWE )

HIEAUFRCE, ARG e RC BRI,

Peripheral Interconnect

Murmber of bits to dec..,

fddress |

rYideo Capture Controller (YideoZapture)
A-I2CM Controller (I2CM_W_1) 8
O-Part 10 (WE_PRTIO_1) g

|l 0xFFO10000

3 Bits - Range =5
0xFFO30000 3 Bits - Range =&
OxFFOO0000 0 Bits - Range =1

’ Ok, ] ’ Cancel

K 61. &R (i) HIEALFIY

HOERCESS B BB N AE W 2 Ab B 2

15. fEA B NI E N TE

Configure TSK3000A_1 (TSK30004) ...

Configure Processor Memary, . h

Configure Processor Peripheral. ..

IZEGO004 ]
7t openbus LA, A AT Ll IS HAH '
HEBE B AT I A, AR T LU AL E B Y m.
AR G R B HERY 3 AT o S, S

HAFEAe b8y Bt . @it Configure
Processor Memory X i%HE, nJLLikAMEFIPY
(A BEAR BEAE AL BEZS AR e A A n] DU I

Kl 58. 150 & AL HL 4 A A7 45 1]

T, R UTAE s ) WA R A AP RS I, SRR D0 B AT 2 2. a4h—

Module 3: Schematic Editor Basics




AN B SR TR A et A 2 e N o X 28] DU TR BT ) Openbus P A7 REAE B4 ik
— ARG [

7E LREGmEFIHE, JERE A Hardware.h(C 15 75 Sk ) #EI4 4 ili— > Hardware.h 3
o 3XAN 2 BB IN BT 5 50 5 BRI AN ERE,  JF Bl DR AR K e XA A
g AN A AE 2 A IA 2 DM ETAS I, UR7E Openbus H il (A1 4] A% 2 #oks 50
e N W L

Configure Processor, Memory

Architectural Layer Logical Layer
OxFFFF_FFFF O0xFFFF _FFFF
0xFFFF_FFFF
Processor 170 Space 12CH_W_1 [Peripheral) DxFFO3_0007
o lh!aDplerDC[:teSSD[ Peripheral_Interconhect 0xFFOZ_0000
_FFFF Vi%:;lkailsplay [Peripheral] DxFFOZ_OFFF
pheral_|nterconnect 0xFFOZ_0000
YideoCapture [Penpheral) RxFFOL_OA07
External-Memory Space Peripheral_Interconhect O¥FFOL 0000
WB_PRTIO_1 (Peripheral) e
TrEEE EEEE Peripheral_lnterconnect 0xFFOO_0000
DxDDFF:FFFF OxFEFF_FFFF
Internal-Memory 0x0l00 0000
Where the =
boot code resides Ox0Q0FF_FFFF
Ox0000_000o Ox0000_00oo
Ox0000_o00o Ox0000_0000

Iame Address Size Interrupts
wB_PRTIO_1 0=0001

Generate following files into the subproject(s] at FPGEA Project compilation
[ hardware. azm [Azzembly File) hardware.h [C Header File)

%utomaticq!w import when compiling l Configure Memon ] [ Ok, ” Cancel

62. fEBIHH, R WG B N A7 LS S TRk

ik TR A3 08 5 N3] OPENBUS LA+

1. H#HTH TSK3000, JEi&$#¢ Configure Processor Memory

2. {f Configure Processor Memory XfifHEH, iEFE Hardware.h £,

3. [AFEEFE Automatically import when compiling

4. piili Configure Peripherals SC3HLIE], o AR ) R 75 70 4 21 A0 B B 5 1 R A7
fCE, sitdi YES

5. i Automatically import when compiling FFHEHE R SN AN A A7 P

6. riti OK JFiEH
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6.1.6 HRHEEHEE OpenBus X1
IEWATERAETT RT3 2, —A> FPGA TREH TR R 2 — kR B . BT E 2
B T —> OpenBus 31, 5 LK%M Se i G i T2 i 21 B B ek >k o
TEREE SO 2 1T, BT 24— RS TR i i OpenBus SCAH I JECJZ A5 5 anAe] 76 101 )23 J 2 ]
HAREL. BT R R BERE A 5 38 #E OpenBus U Bag, (U IL Ay — LU 5 S B BR (115 5
IFEAT SEED 7R AE OpenBus XA, R LU OpenBus Signal Manager Sk A F X 4615 5 (1) 41
.

16. {#F] OpenBus & 5 &%

OpenBus Signal Manager 1] LAl Tools Sk E], fhn] LLE/RE I 7E OpenBus
AR BRG] 63 H BRI IEAE

Clocks il Resets FA&7E K2 HH UL T I B E R AIE, ATZEALR AR E . R AR
M FHAMBEAE A P W, T EEAE Interrupts AP HMTIRE . AERXTIRAES, RATLLY A0 HE %
AR s Sy EC e W RN, TSR R, T BRAMER AR OF
R .

JRVE XA NEHESE L T IR 4 2%, {HJEA{E External connection summary 51 H [1){5
5o RBEHEIEUAT . PTAIERET S H (S S A E R B th BUR . X EE S I 2 Rt
A7 4, DAMERS AN L i R B GE AL AN R SRR . 2800, 44Kk —> OpenBus X
PRt T BHE B, — Sk FRRE AR IR S AN LB BoR ok . AR X AN RS HE
bRk IR %

OpenBus Signal Manager

Clocks || Resets || Interrupts | External connection summary

Marme Part Mame Type

Pork IO(WE_PRTIO_1)
+ -Video Capture ControllerVideoCapture)
=] --\EA 32-Eit TFT Controller(VideoDisplay)

[-TFT_CL[3..1] wideoDisplay_TFT_CL[3..1] Cwkpuk
= TFT_DISP_ O VideoDisplay _TFT_DISP_OM Cukpuk
[ TFT_M WideoDisplay_TFT_M Cwkpuk
[C-TFT_PoL VideoDisplay_TFT_PoOL Oukpuk
[ TFT_STH wideoDisplaw_TFT_STH Cwkpuk
C+TFT_STW VideoDisplay _TFT_STV Oukpuk
[ TFT_RED[4..0] videoDisplay_TFT_RED[4..0] Cutput
[+ TFT _GREEM[S. 0] videoDisplay_TFT_GREEN[S..0] Oukput
> TFT_BLUE[4..0] videaDisplay_TFT_BLUE[4,.0] Cutput

+ o-5SRAM Controller{CaptureMern)
+ - 5RAM Controller{DisplavMemn)
+ - T2CM Controller(IZCrM_WwW_1)

I [o]'4 ] ’ Cancel

63. {#iJ1] Open Bus 15 5 & 2% k57~ OpenBus 155
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17. @i OpenBus XH4RIBEEKR S

U_SpinningVideo_OB
SpinningVideo_OB.OpenBus

9%y OpenBus SCIE B BHEFI, 755 61 i %Tg o X{v,,f{c;,g%
ST AL A SR, GREWR
1. 4TJF SpinningVideo_FPGA.SchDoc S ERERTT el Mo ied
2. I%&Ff Design >> Create sheet symbol Cam%%g%;ﬁ%% %
from sheet or HDL... %%E%EE§§E§EE %
3. ¥ Choose Document to Place %i&HE D'sp?sﬁgﬁ%% §
HI, 4+ .SpinningVideo_OB.OpenBus, _ %%;%EEE%%E@E %
S ayor. SHANT CB [
it OK. i SV
4. AKIEE RS2 I L it SR
120M W T SDATATEN
SE A B R T EEBT IR SR BRI b, s ZOMWA OO L
o 64. il OpenBus CAEG s #1755
TERTRCE P IR B AT b, el i 1, At . URIAE 75 2l i — P IR
HFIXLE P Ao 4R, USR] LUBE 7 (S g A AR s L f NanoBoard # 4% .
18. 0= SR B A 2k
hy I BN R R S 1 A BORN 5 ) T S B R PR AT 4, R SRR — L5288 IR Al HI 3
X L Altium Designer B (1) E SCF
1. F£: FPGA NB2DSKO01 Port-Plugin.IntLib:
a. CLOCK_BOARD
b. LED
c. NEXUS JTAG_CONNECTOR
d. SHARED_ MEM_DAUGHTER
e. SRAM_DAUGHTERO
f. SRAM_DAUGHTER1
g. TEST_BUTTON
h. TFT_LCD
2. J#: FPGA Peripheral Board 01 Port-Plugin.IntLib:
a. VIDEO_INPUT
b. VIDEO_INPUT_CTRL
3. J&: FPGA Generic.IntLib:
a. INV
b. IOBUF (x2)
c. J4S_4B
d. NEXUS_JTAG PORT
4. —A5E#sf SpinningVideo FPGA.SchDoc HiL i ¥ o7 i & . A % B kA
NIESFSE, I XS RE 0 K .
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5. {EMRTERJR I A4 J5, 1EF% Tools » Annotate Schematics Quietly... k4%
— AN RE MR IR .

6. ilili%+% Project » Compile FPGA Project SpinningVideo.PrjFpg. ¥ L, Jf
BRAT R BE AR, e R IRII BT .

U_Spinning\Video_OB
Spinning\Video OB OpenBs

@ CoxED- . > axa o ot
reMem_SRAM D[3L
@ [T oS B Ry Capurevem SRANLAL17.0] [ (-0 o (102 SHMEMARLIL o' MELCls
v CaptureVem_SRAM WE I MieAd
________ CapturelVem_SRAM OE R [ o
________ (LEDS70] < {1 WB_PRTIO_1 PAO[7.0] CaptureMem_SRAM BO_E - I
CaptureMem_SRAM B1_E Voo .
CapturelVem_SRAM B2_E vee AMUING  e10
CaptureMem_SRAM_B3_E I u e KORAOIEVIDTCL
J4s 4B VCC|
*<
oo | SLUEMAL o
Voo A s206L256N
CapturelVem_SRAM CE [ BUS R 11FFIVL
i [ VIDIN DATA[7.0] > {> VideoCapture_vid dataf7..0] SH_MEM Aj24.20] VOC—>TBY
[ VIDINPAKe [ VideoCaptre pek Y ——
[ VIDIN_INTERQ GPLC o> VideoCapture_vblk
P | R VIDIN RESETB | DisplayMem_SRAMO_D[15.0] RAVO_D[15.0] 3
2180 VIDIN_AVID > DisplayMem_SRAMO_A[17.0] RAMO_A[17.0] 2
VIDIN_HSYNC - DisplayVem_SRAMO_CE RAMO_E °H
VIDIN VSYNC &< Display Mem_SRAMO_WE A 52
VIDIN_AID_CLOO = DisplayMem_SRAMO_OE AMO_OE 22
DisplayMem_SRAMO_UB AMO_UB <&
DisplayMem_SRAMO_LB AMO_LB! ?x
DisplayMem_SRAM1_D[15.0] AML D[15.0] 2
DisplayMem_SRAM1_A[17.0] AL A[17.0] g
] 12CM W_1 SDATA _EN DisplayMem_SRAML_CE AML_E E
DisplayMem_SRAML_WE A Sz
(] 12CM_W_1_SDATAO DisplayMem_SRAML_OE AM1_OE 232
DisplayMem_SRAM1_UB AL UB e
> 12CM W_1 SDATAI DisplayMem_SRAMI_LB AML LB L

TVP5150AML

> 12CM W_1 SCLKI
] 12CM W_1 SCLKO

] 12CM W_1 SCLK_EN JTAG NEXU %7TDI—$
JTAG_NEXUS TDO -TDO— 24

[ JTAG_NEXUS TCK > TCK |

e |

[ JTAG_NEXUS_TMS TMS |

[ DAUTFT_IRDSX voc—— TRST
DAU_TFT_RED[A. ] VideoDisplay_TFT_RED[4.0]
DAU_TFT_GREEN[S. ] VideoDisplay TFT_GREEN[5.0]
DAU_TFT_BLUE[4. ] VideoDisplay_TFT_BLUE[4.0]

DAU_TFT _CL[3.. ] VideoDisplay TFT_CL[3.1]
DAU_TFT DIS_O ] VideoDisplay_TFT_DISP_ON
DAU_TFT. ] VideoDisplay_TFT_M
DAU_TFT_POL ] VideoDisplay_TFT_POL
DAU_TFT_STH ] VideoDisplay TFT_STH
DAU_TFT STV ] VideoDisplay TFT_STV

DAU_TFT_ MUX
DAU_TFT_BLIGHT :j—{voc

Kl 65. e Bt it i TR I BB 205K

FIHA L, FATCZ5ER T KRR FPGA BEit, (HRIEH — NP BRAETRA TR Btz
1775 NanoBoard - &5 2 §i i ZALEE . g FPGA BT @4 sisef, &4 T 4h%eE i) FPGA
EIEEAT 8 Lo AP BN EZL, BefRIEIRIY FPGA it fg 5 NanoBoard WA REEE, I
HATLAH FPGA -7 HRIC B 4 -

FE5E AR ST, A ANZAETR R B AR, (BRI EEL. AT
FERAS B QRAE RS MR E A F B, IFRRIIRLUR B RLBIANF 1) FGPA _EfmIRENE. —A4
PRI 1097 SRS L AR S DR A AE B AN AL B . Altium Designer SEBLIR 7 520 A8 AT T
BRI e S5 X0 FPGA LREAS N S A

6.1.7 £ NanoBoard ‘& LB E TRE

*

& Connected
[ r Configure Fpga Project  + Spinning¥idea.PriFpg %J
. Instrument. .. Mew FPGEs Project
[“Live NenoBoardkNE2.DSK
ok,

K 66. HahEE R E ST

Altium Designe B85 T —A~ H 8l A2 EC B LR A ThRE,  J7{E7E NanoBoard 1 & 111817
WilHiH . 1l H—%% NanoBoard [ #%%, Altium Designer 7] LA NanoBoard 1~ &
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AP AL S AR IE B SR O BERE . — IO U N, JFRRE AR s 2
EPFREAT BEE .

Configuration Manager For Spinning¥ideo.PrjFpg

Constraint Files

Consztraint Filename:
MB2DSK01_07_DB30_04_Mapping. Constraint
DB30.04. Constraint

MB 2D5K.01.07. Constraint

PEOT.04.Canstraint

PBEO2.05.Canstraint

PBEO3.05.Canstraint

Configurations
WEZDSKIT_07_DE30_04

(((((%
—

Configurations Add..

Constraint Files Add...

Force Columns Into Yiew

67. L A 3hM B Lh sl

#£ NanoBoard °F &5 L (1210 B /R 1) FPGA #tit:

1.

WA NanoBoard - & Al FE s 445, JF
H AT .

i%F% View » Devices View , B didh T A
% IIt) Devices View Ef; ®

7t Devices View Jt F, #fiiA Live #ik
W PRIAZ AT LA S Loy A Bk
NanoBoard 1= 11 F .

1t NanoBoard 1= & (K v L ridifi B, 1B+
Configure FPGA Project »
SpinningVideo.PrjFpg.

Altium Designer 23372 Z|#%ll NanoBoard -5,

B E S

Projects v X
whorkspace ] Dant/rk, -
‘ Spinningviden.PriFpg H Project l
(%) File View () Structure E ditor
-

=1 Source Documents
=4 Spinningvideo_FPGA SchDoc
|4 Spinningidea 0B OpenBus *
=11 Settings
=11 Constraint Files
S DB30.04. Canstraint
S, NE2DSK 01,07, Canstrait
S, PBON.04.Cansraint
&, PEOZ.05. Constraint
%4 PB02.05 Canstraint
% NB20SKDT_07 DB30 04 Mapping.Constraint B

68 HahC Bl A SN 215 H 4R S0

I RIEB B B SO sl OK Ak

—ANHTI Settings SCER DRI INE TRESCHE o ARIXA AR, AR AR 242
AR, R P BT NI 21 RS

A 30 AT — ARl BB E AT . Altium Designer {8 TSRl 5 k3 3 IR AL B A A7 e
LTRSS, 1X42E Altium Designer A2 R PIUE LATR I . LSO AT 0 R 2 R4k
BORIFAGE AR o X 28 A ) QI KA ARSI RAFAEAE TRE o AATTE T A AR A
NanoBoard - & LIPIELAEE . HAIHCE DD REAL T 1 Tl Jt B M H b FPGA #3H J ) i 1
WA 8K, SRR B A RSO (LU ) S T0vE HAaId . b TR A ix e
fH S AR A Ty Ah - LB A RS B VR4 IR L8 B C B

QBT ZTARSCAE,  JFA N B S

1.

A1k fith SpinningVideo.PrjFpg project, ##t Add New to Project » Constraint

File.
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2. EF% File » Save As ..., KOAFZICHE, el — M E AR
MyConstraints.Constraint , Jf 57 OK.

3. Ak Al SpinningVideo.PriFpg projec, 4% Configuration Manager

4. 3% Constraint Files Hfii[) MyConstraints.Constraint, xiifi Configurations 1]
L KRR B S ARG E T

5. i OK, B} Configuration Manager , JFA-7EAR IR 5 5.

Configuration Manager, For Spinning¥ideo.PrjFpg

Constraint Files Configurations

Constraint Filename NB2DSKOT_07_DE30_04
DB 30.04.Constrairt v
NB2D5K01.07.Constraint v
PBO7.04.Constrairk v
PRO2.05.Constraint v
PRO3.05.Constraint v

30_04_Mapping. Constraint v

ET VVR

Configurations ’ Add.. ” Delete... ” Rename.. ] Constraint Files Force Columns nka Yiew

K 69 R IR A O B A AR

i CLK_BRD & 5 ¥s I 2 ST A«

1. #TJF MyConstraints.Constraint

2. %Ff Design » Add/Modify Constraint ... » Port ... .

3. 7 Add/Modify Port Constraint %} i%
o W'H Target 4y CLK_BRD
e & H Constraint Kind t ) FPGA _CLOCK_FREQUENCY
e W' Constraint Value 2§ 50MHz

4. i OK ,5¢H] Add/Modify Port Constraint %t igHE

5. A LUE B —SH L R0k C 47 3 MyConstraints.Constraint 1, £RAER) T

1.

Record=Constraint | TargetKind=Port | Targetld=CLK_BRD |
FPGA_CLOCK_FREQUENCY=50MHz

70 IR 2

6.2 WIrMERENH

75— FPGA ¥ FEE FARKLZ 17, W0 — R E T . X4 T M o
LTt T, RO A e & I . ZEAT T, OS2 1E I FPGA ¥t 7E
T ARE] E BRI i K i
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6.2.1 EhHHELE
0 i B P A ES - L 1K) VHDL 38 B4 pifie 1 2031 FPGA 1) bit U & — M S 20 )it
Fi. ZEIZME, Altium Designer HE i Th AL IX AN B AR P ) R D) 34 o VA — F ST T
FPGA | FiMJF & T H, Altium Designer B34t 7 [7]) #i @ It T HEE 1. HATH Altium
Designer &4t 7— F T HJ# 1. Actel Designer (Actel), Quartus Il (Altera) 1 ISE (Xilinx).
XUeERiE T Devices View (View » Devices) o4k #: . . Devices View FHfiH At i1 & 75 52
Bl FPGA Bt i R AR BCIR A5 1 oA

: >
& Devices #

& Connected

(Tor>

Live Manoboard-MET-B %1113

& @ Compile « b & [ Synthesize « b & [ Buid + b & [ Program EPGA, £ b=

|:| Ignote FPGA source
Igniore software

[

Spartan?E KC2S300E-6PG205C
Reszet

hlyFSRd 7 MB_SpartanllE w

“

Soft Device Chain

B 71 — MR FPGAZS IR BETH i

Devices View Ft1i a] DLl 1 7 Devices View Flbx, mi# k3500 R View »
Devices View

TEIEREAEZUT, Altium Designer 7] LU BEI{HEM 4 1 NanoBoard ik A 1 & LA L
B, ARSI Ok 22 3% (1) /& Spartan2E FA. il iZ%(5 &, Altium Designer 242 47 T
FERIHC B SR PR AL I AR SO e IR R ZAN LS SO, ZEAS A NI R hr g g
KV RCE S R KRBT RCE S, S Bon i MME R

[Mo Compatible Project Configurations Fournd]

72, IXAME B R HT CRE A A IE A FPGA #81t.

AN R E SO AR B, S5 AT S AL R R 2t 31 NanoBoard A ) 05 2 e
mithi Program FPGA %, i 04 i G i@ i @i fe o 78 Bl v, A e mri s
VR, TR AUEAT . TESAN RIS, AN IR U, KT s T AR
FEF )T IR
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6.2.2 R LR

1%

bl

& Connected
[Ter > {Tog;
Live Manoboard-MET-B %1113
& [ Compile « b & [ Synthesize « b & [ Buid + b & [ Program EPGA, £ b=
|:| Ignote FPGA source
Igniore software
[To1 {Too>
Spartan?E KC2S300E-6PG205C
Reszet
hlyFSRd 7 MB_SpartanllE w
Soft Device Chain ¥

K 73 BB SR
B —A FPGA TR — RV B, R 731, BoRrR A0 LK 4 41~F
B ER, AP BRI D RE 2 A0 A3 R PO A

6.2.3 TR AT X 45

B ARG AR XT3 AN R A s A R R A 6L
LEDRRZ

(@E Bhuiled -

KRR R ] 24 7 AT B RRES 1 Dl

K - Not Available —i% 5 B IikIEAT.
® s - Missing — % B ICEARSHET
) - Out of Date TS, Z DRI T PHSAT—IK b T 3RIUH Hd
A
® yim - Running — %P B IEEBATH
v oBn - Cancelled —iZ3 B4 /T b
® wita - Failed — BTSRRI
) - Upto Date — i B O &Iz 47 H A A N SCpF

6.2.4 Build stages #J &R B
ILAEBRATIA UL W 70 A 25 R R AR TR B
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19. YRR
& 3 Compile -

& Compile FPGA_S1_C_165B_ASM_Buzzer [=]
& Compile Buzzer =
& Compile Keyvpad =

74 G R B TAR AU

X BRI FR AT S P (I SO T A O FPGA I LR . fEARMTIGUL T, dniRik
TP S AT AR PR B A%, AN QTR G 2E B hex SO IX— B BemT LAYE
Devices [ AT LB A S A SEF AR AAIRIBE A RSB o [ REHEA T G B e
WL IZATIX AN BT ARSI SR B IR S T I B 5, Bk IR iR

A YR FPGA IR A LA S04 BE-J0 18 M Projects THIAR B AT 4 PEFT B
Devices Ftifi-4 T i Devices Ftifl & X8I\ 81 IF )5 Nexus Lijfig.

20. gGe
P 3 synthesize -

& =ynthesize P1 (Buzzer PriEmi)
& Svnthesize P2 (Kevpad PriEmb)
& zynthesize FPGA_S1_C_165B_ASM_Buzzer @

K 75 £ra b BOt LA
KB B & R 5 g ik FPGA I TR, DL RAT [ JoAh 75 22 7= A ISR B s o8 1
BRI 2R (ERRR ALY B rp, R A R AT LR T AR R AR I S S 1B ATIX B,
WooE st sRa 510,
XA BGIRAE live fiUL 2 AF live £50, #8W] LAE Devices il NREATHCE . LRI
B ALHE THRAETZ EDIF W& R MEE SRS, DUERRR TR — BB, TRLE S5
T
1E FPGA Bevt i B b AT B e R B BRI N %, 2 Al Bt e (B, —A
RAM BEHGEHE AR TSR 7 A7 it 27 5] (1) OCD-RUA A HIAS) o XL AR a5
IR R g5 & (HEX STIF) .
o EEFPGA BIIMRGHELRG o BRIV 10 S BRI 25 2F e 8] (1) VHDL 2 A, [F]
AT P X e S R AT A5 AR ) VHDL Y5521 7T DA 2 T 22 EDIF 936
o NTIERERFEMPE A, SR ISR CR G B SR A TR R
A G 1% SO . RGERIHH R s A R T LLSCRE .
o ARGWLEEHA T 2 \Program Files\Altium
Designer\Library\Edif SCfFJe, EH N R8s 202474055
e {F FPGA — Synthesis T ] Preferences X[ifHET, 7F Tools 38K, AJLLE X
F P e S B T 2 S0k
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NI PR S L (URBERE) a1 8P RAR OG0 25 A R ] 2 K i

é\

FPGA T30k
User models top folder\Vendor folder\Family folder
User models top folder\Vendor folder
User models top folder
System models top folder (Edif)\Vendor Folder\Family folder
System models top folder (Edif)\Vendor folder
System models top folder (Edif).

21. ke

# [ Build -~

§ Translate Design E2E ® (i Build -
& hlap Design To FPGA E] = @ Translste Design @ =
® Place and Route E E @ Map Design To FPGA, 28
® Timing Analysis 2 E @ Place and Route 2E
& Make Bit File 2 = @ Timing Analysis 2E
] = @ Mske Bit File B

76 FEMBURRAE A xilink (45) Al Altera (£7) #3fF.

X B B CAR R ISR AT ) R A JR AT 4 T 5,

X B Ber] LLTE Devices St G E 92 IR 2 AE SE AR 38 AT I T BAE X AN Ber)
PABRHIE B v P2 5 A AR A I D) BEER AT o Gt SRR AR WA G (1) 2 R SO 3455 IR 43 i o 11
A A IS AT BE N RS A I R T R

IBAT I B A A5 R R FPGA FRF SCHE, MR ¥ FPGA # R T4 . W R
LR L 5 A EOP R

e Translate Design-{{ [Tl EDIF WRFLEA B SCA:, FELRA P B HImAE T,
LN, BAR R B ( NGD ) A%,

e  Map Design to FPGA -5 %1131 FPGA.

e Place and Route -l 2R T CABLSTBY B R v i 4 J5) FPGA Py
WA ETC. BRI, DB N R AT

e  Timing Analysis —HAT &I 508, AT i SUEF IS e 20 R ST AHDL L -
W R BATATARE E A AR, AL B

e Make Bit File —/E st e it N & B B a4 L 1 BIT A

2 HARE Xilinx (8305, A DESNEER—AIE PROM X, X8 TAEZERAT LY T K
A= 1y Xilinx [0 A B — SR E SO

TER BN BOE U, S IEHE R 2 Gt 45 R (B 77) o XA S AL T i 1 H
b g AE BE U A B 245 R o XA BT AR S HIANST B o 01kl OGP, n SR B IR
Ry LT 4 AE Output THIAR P T DLFRER .
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Results Summary

Device Resources - Usage Summary
4-Input LUTs - Logic 2,950 f &,1l44  48%
d-Input LUT=s - Total 2,177 f 8,144 El%
EBlock RAMs 5 f le 21%
Global Clock If0 Buffers 1/ 4 ZE%
Global Claocks 2 f 4 L0%
150 Pins 27 f 142 19%
Slice Flip Flops 1,265 / 6,144  20%
S2lices with only related logic 2176 f 2,176 1l00%
S2lices with unrelated logic o Jf 2, 176 0%
Slices z,176 f 2,07E T0%
Thufs=s le / 2,z00 1%

Shaow Fesults Surnmarny dialag Mate: The Resulks Summarny alzo appears in the Dutput panel

B 77 0T AL P B AE I B A T HEA -

22. ImfE

w b @ [E Program FPGA, e T|

E

K 78 & il A FPGARES T 4 R EX

Defined - Spartan2E KC2S500E-6PR205C
Found - SpartanZE XC2S300E-6PQ205C (Programmed])

K79, 1S Lhg Pt IRIFPGAZT:

»

P1 P2
TSKS1A_D TSK1638_D
Running Running
T Tsk-51a | . |Tsk-1658 .
—| On-Chip [— i —| On-Chip |—
—| Debug [— . | Debug [
[ 0! TOO TOI TOO f— [FE5:
Campile Campile

Buzzer_xrom.hex

Up fo Date
= e ]

Downlosd
-

Keypad_xrcnm.hexi

Up fo Date
o= e ]

K180 &kl )EiaqT i) R M

X BB R ok 45 NanoBoard 1B IAR I T A AR 1 1¥) FPGA #3441 F & il F2)7
X BUABOEE Live BEA SRR N AR o XA B TETT 3 AP B it o8 42
RERT FPGA AR RS RENT JG A LS AT AR D n e SOPF Nk BIBe46 FIld 1 JTAG 1%, AR H
SRR TTHERE . — BRI R, AR R SC R W Reset B4 Ot (B 79 ) BLAST
A IF ) NEXUS 18 4 704K 1 B 2 Pt o g 47 (B1080 )
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6.25  E FPGA #&it

2 FPGA Wik (AR S RCE L fo s AUn] LT A e I AT R . % FPGA J2 2 PR
ZEA A FPGA Bl 2 sl bl 4R 30 fF. Altium Designer FRUEACIRFA EE—
FPGA B il LME RN T R JE . VR EF R —A) R LA — AN — MR IR &
BRIBILEFR FE 17 What you'll need” 15 [{IR ik #s #F. Altium Designer 77 2L 48] 35 R, AT
JECERIAT XA T, F & X8 5 i 1 (R A8 R ARE B Whon g T

g —A FPGA #it:

1. 1 NanoBoard V- & #2144 1) PC L IFim L.

2. #E#¥ View » Devices View o &G ifi T2 E: 1Y) Devices View Fix # .

3. Wik LIVE SikhERE ik . EN%2F 25K NanoBoard ~F- £ (1118 LA A 0 8] (11X
5, —> Spartan3 FPGA {1 K5

4. 1F Spartan3 ElF5 F (6 F 512, #if% SpinningVideo / NBD2DSKO01_07_DB30_04
TR B

5. WA 3] NanoBoard 1 & Elbs T I E, 2id, 9, ittt FPGA fflms. o1
S USSR, BUERFR IR S R ILLL . 35— N o FPGA JRaa B fy
R

6. BEAHIERRATHE, A OIRI NEADEBO AR B (0, XA BT RS, &5
INGR R TRIR S e R AR R BT 1T B 22 LA B R A RE S8 e 5T AR S5 3 e A
W, AIMZRGHMCA T A4 Altium Designer 1 T AE 20 23745 B 5 H TR

Bl DoxP Eile  VYiew Project  Iools  HardDevices  Processors  Window Help - Devices.FpgaFlow -9~ o
ae 8 gw JF | useITAG(O) (| el @
Buolecks bl || 3 spirringvides_oB OperBus || @ pevices || (@ spinningvideo_Frea schpas By, Myconstraints Constraint
‘workspacel. Dsnwik - =
& Connected . . ES
| Spinningvideo PriFpg |[ Project ] 1
. . TO1
@ FileView O Structure Edir > o>
S Seues Dosumonts
= [d Spinningvides_FPGA. SchDos ~
& Spinningvideo_0E.OpenBus ® hldl haldl ] L 77|
=1 Settings ®
= [ Canstraint Files
€, DE30.04. Constraint =
) NB2DSKO1.07.Canstraint
& PBO1.04.Constraint
%, PBO2 D5 Conatraint [For-
&, PE03.05.Constiaint e
& MB20SKO1_07_DB30_04_Mappine | || MMM
&, MyConstiaints. Constraint Spartand HC351500-4F GETEC
[0 Generated [nb2dsk01_07_db30_04] Programmed
Qutput > X =
—aul -uc T:YLesson Plans}2003 FPGA in 3 Hoursual ~ TSK3000A_1
Projecti\SpinningVideo2) SpinningVideo\Project Jutput sy NEZDSKOL_07_DES0_04)Spinning Ul
Tideo_ ucf -mr onm -a spimmingrides. edf spimmineridec nmed Missing
7| rsk-z000a [C
Exscuting =difZfngd —a -aul "spinningwides.sdf" "tiilesson plans)3003 fpga in 3 T 320t misc =
hoursiad | Processor [
projectispinningvidec?) spinningvides\projectoutput sinb2dskol_07_db30_04)_ngolspi O TDO
mmineridec ngo "
Release 8.2_031i - ediffngd I.34
Copyright (o) 1955-2006 Hilinx, Inc. ALl rights reserved.
INFO:NgdBuild - HRelease 2.2_03i ediffngd I.34
INFO:NgdBuild - Copyright (o) 19955-2Z006 Milinx, Inc. ALl rights reserved.
~
Messages
TSK30004_1-TSK30004 Connected System | Design Compiler | Help | Instuments | ¥HDL || »>

81 1217 FPGA gt i

7. WA RO, S ESUE R A A DA T . SR R ORI R, A4k
HASR AR
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8. HUCHEELS, IR RES, —ANGREHER R R S E < P R

*E‘ o TSK30004 _1
TSK30004

Y FPGA i # T 4% %] NanoBoard V-4 &, RN 1%yE 2 %) TSK3000 4k Running
PR T2 Missing 241847 FATTIAE nT AT AR /E 1240 BE &5 L 1EAT 32-bit RISC
IRAAD BT 01 0O

6.3 AN ixIIFI DSF

IIIIII
I'I'I'I1'I

6.3.1 DSF 4§
. Altium Designer [N TRE P3G I T —Mogi i &S AFHESE ( DFS) . DSF # 7
LR BT RN R K R
DSF f#ji&:
o JRJESNEIEDT CLLPI) 2, 5 FPGA AMECRIZRSNFE A S A
o MbHEIZSHNZ)ZE ( PAL) BRI TR AN 20N FH AT Altium Designer ¥
(¥ H bR AR I3 1T, G N ORI H 32 47
o 4 DSF KZHUH N N Ab FLES (KW AE F I, 4R AT AT 34 e A B 58 v 7 2R
X
TE30HT 1) Altium Designer A T ik N SR 7 1] TR #0421 DSF R %t

PAL

PLATFORM

PERIPHERALS

Application developed using the Device Software Framework’s
PAL and LLPI

PERIFHERALS

Traditional Embedded Application

B 82, [m]Js s I S AT AR LG, DSF kARG AR A B N4 0+ 4k
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6.3.2  JFRIRAMAL

Altium Designer 18 i ik A 2X TR R GERHE H RS F10 FT A SR .

A —MFHRA X TR

1. PSS T File » New » Project » Embedded Project, BG7E SO ARk o i 54
FLRE GIRAZD .

2. TR B —MNRIAZ R A Embedded_Project1.PriEmb [k At TR . 2631
WORAF LR BB TR AR T Bohi iz TRE AR, A TR B Edmah
VideoSpin.PriEmb . 41 R LRSI A X TR FPGA TR B IFK, f8n] OB ik
AR TFRRAFAE FGPA LR SCAFIE R — AT 30 A

23.  ABRAXTREEHMIEAG
AN TR S, BER— NSRS RS R)5, B2 TR neL
HESTARDCHIUE SO Altium Designer (#R] LAGw BERE TRE K C U5 SO, Sk SO g SCA
TEAEE—NEI C SCfF, IR 3] LR

1. %% File » New » C Source Document, 5 478 s o TREMIAR N R A T
F#, 1%E$¢ Add New to Project » C File. —~4 7 Source1.C I SCA AR In 21
A TR,
2. EHa AR SCrE, Bt iESE File » Save As.. W H[F] - SCPEIE R 4RI

AR TR, IFMIALIR Main.C , Jf i As.

24,  RHERAESBEZRBRAATRE
RN TR AT RIS IR R, AHARBRAR T 208 AR Is AT H AR AL BEES [324T . Altium Designer
IR AT RER) FPGA TR S — Mk AZUAb HE 45 .
 BAR A B SRR IR AN AR
1. W E TR T PR A TFE R FPGA I TR A5 H AR AL B 2S .
2. EFETRRIEBCT S5 g R
3. Akt sk AN T RER] FPGA TREM L o AT R AL BE 2S5 = e ik
TIPSR ¥4 TR R3] TSK3000A_1 AbHigsh.,
4. B TRIEACN T File View B MEERIA LRSI EH, W LG 2
VideoSpin.PriEmb %% SpinningVideo.PrjFpg 1—4~7 1.
FERSERLE TR G, ARBATBAE 2], A TR N T A8 C k3t &5 0:
hardware.h . XAt FPGA TRHCSwIN, WINEHAR TR .

25. W5 C HE

BUHE, BTATRIRA X TR ORI 6 b, BATER IR Es 4% C . 7ERA
THa 2 inid A — LB N S 7 2
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AN 2 TR I — L 8] B 1A
1. $T7F hardware.h U, 7] LLE 258544 10 i bk ) e S .

#define Base_WB_PRTIO_1 OxFFO00000
#define Size_WB_PRTIO_1 0x00000001

2. $T7F hardware.c 3Cf, FH A T 9485

#include ""hardware.h
#define LEDS (*(unsigned char*)Base_WB_PRTIO_1)

void main(void)

{
}

LEDS = Ox55;

USER LEDS

3. Yu PR R U5 LS 2] TSK3000 4bH %8, iz477E NanoBoard “F- &
o MAEZFEFEA UG, BV i%A 21 NanoBoard -] LED #i
o T HAH N 55h.

26. TF R SEHE RN R P

TEARZBRE T o, BATHRH, AR S — A e N R, B Res b e BHR NS
B S5 K R i TRT B 530 NanoBoard 1. £ H AT M 1k, TATOEAT FHIFTHT M
FHEER,  F6 R 2 de s YA o AEFRATHEATACRS T A 2 J, A JLAS /N0 SR 2 Ab P
s ST L R 58 € SCA AT P BONL B s R e B N A7 1 B

EAERAXTEAENERK:

1. FEMAGU R oy T, ¢ Project » Project Options #EIal £ i
VideoSpin.PriEmb T2 T.F#, i+ Project Options.

2. &F Configure Memory #5255, X% CaptureMem F1 DisplayMem {77 £ #4211 .

3. I&Ff Sections/Reserved Areas 4% I Options for Embedded Project
VideoSpin.PriEmb XJ it

4. i Add Section.

5. 7E Section XfUHHEF

e % & Name 4 .bss.capture

e X Location 4 mem:CaptureMem

6. il OK <] Section X iHHE, F ML SEHT A7l B O 200 N o
7. TS Add Section ik .
8. {f Section XiEHEH

e W'H Name Jy .bss.capture
e X Location 4 mem:CaptureMem

9. i OK 51 Section XFHHE, A BT 19 A A7 BUds Il o
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10. i OK 5] Options for Embedded Project VideoSpin.PriEmb % iiiHE .
11, EAFRFAEBARE T, 24— MU AR 7R A O — A A& AT IRAE
REAT I A RAE . FRATILAEBEAE FHIXAPRZEAE N — AR E . FTIT Main. C SCAFIFAS INEL T ARES

4.

17:

// Display memory

#pragma section .bss=_display

volatile pixel t display[TFT_XRES * TFT_YRES];
#pragma endsection

// Capture memory

#pragma section .bss=.capture

volatile pixel t capture[VIDEO_BUFFER_SIZE];
#pragma endsection

27. [F) b v

RUETAHAE T — S8 4 W%, Altium Designer [ FEALFE R LT, fiiixst
AR TSR 843 % . 48 1] Device Software Framework (DSF) , 77T ABkE A1 A AL
JEE 2 PRI LV T A P o v ) (R BRI o DSF ARG ARAE T R R — S8 SRS N A il (H
J&, T HUEACAS AT LAZE Altium Designer )42 3 {5 System\Tasking\dsf . & 81 f{
SEREMF1Z Main.C SCfF.

#define DSF_IMPLEMENT
#include <dsf_system.h>

bt656 context t capture settings;
vga_context_t display settings;

// Resolution of raw video input, for PAL-B/G

#define PALWIDTH 720
#define PALHEIGHT 580 // 625
#define VIDEOWIDTH 450
#define VIDEOHEIGHT 450

#define VIDEO_BUFFER_SIZE (VIDEOWIDTH * VIDEOHEIGHT *
sizeof( pixel_t) )

// Video: defines for centering

#define VIDEO_XO (VIDEOWIDTH 7/ 2)
#define VIDEO_XMIN (VIDEO_XO - VIDEOWIDTH)
#define VIDEO_XMAX (VIDEOWIDTH - VIDEO_XO0)

#define VIDEO_YO (VIDEOHEIGHT 7/ 2)
#define VIDEO_YMIN (VIDEO_YO - VIDEOHEIGHT)
#define VIDEO_YMAX (VIDEOHEIGHT - VIDEO_YO)

// TFT type
typedef uintl6 _t pixel t;

// Resolution of TFT
#define TFT_XRES 240
#define TFT_YRES 320

// TFT: defines for centering
#define TFT_XO (TFT_XRES 7/ 2)
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#define TET_XMIN (TET_XO - TFT_XRES)
#define TFT_XMAX (TFT_XRES - TFT_X0)

#define TFT_YO (TFT_YRES 7/ 2)
#define TFT_YMIN (TFT_YO - TFT_YRES)
#define TFT_YMAX (TFT_YRES - TFT_YO)

bt656_context_t capture settings;
vga_context_t display settings;

// Display memory

#pragma section .bss=_display

volatile pixel_t display[TFT_XRES * TFT_YRES];
#pragma endsection

// Capture memory

#pragma section .bss=._capture

volatile pixel_t capture[VIDEO_BUFFER_SIZE];
#pragma endsection

#define Pl 3.141592654
#define LEDS (*(unsigned char*)Base WB_PRTIO_ 1)

void main(void)

{
uint32_t line;
uint32_t pixel;
pixel_t* inpixel;
pixel _t* outpixel;
uint8_t count = 0;

//Main Processor clock rate
__clocks per_sec = 50000000; // Assuming we run at 50 MHz

//Initialize TFT display
vgal6é_init(& display settings, Base VideoDisplay, (uintptr_t)
display, CLOCKS_PER_SEC, VGA16 TFT);

/* 12C */
i2c_init(Base I2CM_W_1);

// Initialize video capture

bt656_init(& capture settings, Base_VideoCapture, Base_ I2CM_W_1,
(void *) capture, VIDEO BUFFER_SIZE, BT656_RGB16, BT656_ COMP1);

bt656_set_linesize(& capture_settings, VIDEOWIDTH);

bt656_set scale(& capture settings, 1, 1);

bt656_set_ framerate(& capture settings, 1);

bt656_set crop(& capture_settings, (PALWIDTH - VIDEOWIDTH) / 2,
(PALHEIGHT - VIDEOHEIGHT) / 2, (PALWIDTH - VIDEOWIDTH) / 2,
(PALHEIGHT - VIDEOHEIGHT) / 2);

bt656_set buffer(& capture_settings, (uint32_t *) capture,
VIDEO_BUFFER_SIZE);

bt656_set mode(& capture_settings, BT656_RUN);

while (1)

{
outpixel = display;
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for (line = 0; line < TFT_YRES; line++)

for (pixel = 0; pixel < TFT_XRES; pixel++)

{
*outpixel = capture[(pixel + (VIDEOWIDTH-TFT_XRES)/2) +

((line + (VIDEOHEIGHT-TFT_YRES)/2) * VIDEOWIDTH)];
outpixel++;
3
3
LEDS = count++;
3

] 83. 5 8 (R ML FE A1 7= A U

PUERANE R, A8 ] SpinningVideo il VideoSpin2 /> TRE . Ji R T FoAT AR 7] 4 7
1752 Altium Designer 5t 5 AT LM 4 o A SR AR AR T RO 45, e IS UG T 1
¢, AIEAZ% Altium Designer 1222330 T 4§ \ NB2DSK1 Examples\ CHC Image
Rotation. “4fR7EABH, #n] fessyd & 21X A 5 A 8 1) C-to-Hardware Lfit .
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7. FPGA W it#isRUAKLSEIL (45 minutes)

7.1 )R R B 7 R A1 PWM T H

7.1.1 FPGA T2 FPGA project

FEBHAT FPGA #il 2 A0 — 4> FPGA T /2. FPGA T R4 H SCF A —A bit it B 3¢
P, &S AT T 9 FPGA. S a7 F ) 52Ut 2 AT i 4 File » New » Project Bt —/~ I
o

l DwP | File | Wiew  Projectk  window  Help

e r | = sSchematic
¢ Dpen... Ckrl+O _&  OpenBus System Docurent
. HS pCE
% ©OpenProject... =
Open Design Workspace... ] ¥HDL Document
] werilog Document
] Source Document
il C Header Document
Save Design Workspace
_;] A5M Source Document
Save Design Warkspace As. ., B
=] Text Document

CarM Document

/1
ay

Cwukput Job File

=

Import Wizard =" Database Link File
Recent Documents L Praject » |@=l  PCE Project
Recent Projects » Library v | @] Frca Project
Recent Workspaces 4 Script Files v | H  Core Project
Exjt al+F4 Mixed-Signal Sirnulation ¥ | &  Integrated Library

Cther b | .l Embedded Project

] Script Project

:d Design Workspace

84 7 —/> FPGA Tf%

7.1.2 FPGA JR 38 K iEH:

76 FPGA Wit b, B B B SRR 2 PF (1) ek Bt vh gl 4 il VHDL 8% Verilog 5 5 o 484 g 1t
TR T PR 5E B, RESRIALN T X B RE A A 1 5 (HOLs )T AT k4l 5. XA
e 5 1) HDLs (93 Pt S50 P SR J A R IR, TGV 0] A 0 e e o PR 5 ke 2 A P £
HDL Y5 SO A7 24k

TEAEA R, EFX FPGA BEHF, BoATTH s 6 — 2 L2 v 1 J5L 20 3R 335 o (0 e
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28. 7E )R F E S s in HDL SO

U4 U4
BCD_Counter.SchDoc BCD_Counter.VHD

SBHCLK LED[6..0
1 > CLK LED[6..0] [ LERL 0] | > CLK LED[6..0] D-——[—L
RESET

RESET_:> RESET —————— > RESET
l VHDLERtity: BCD_Count

SBHCLK

—— SubModule BCP Counter. VD
—- Created 24/11/2003 4:59:31 EM

linrary
use . : -all;

é H entity BCD Count is port
T (
—

St e TE p— CLE :in std_logic;

P | RESET 1 in std_logic:

M LED @ out atd logic_wvector (6 downto O)
I
end BCD_Count:

85 G i B R AR AT 2 R — 2Ry

VHDL 5k Verilog 7~ 304 1 9G53 2 ) s 21 1 B ) S35 20AR ), 32l i e AR e
J BE B RAT 1) 5 SO AT 44 o I IERLSC RO A BE I 345 1) VHDL SCAF R Verilog ARH () 5
PRFEI]o WIERIR A A RS HDL Y5O E AL AR I SIEAR, T 7 st P B SR A5 h AL 3 VHDL 524k
o, Verilog BB 2K, 1% i B R R AT IR S5 Y5 ST R B SR B S AR A4 Rk A T

29. R R LR
‘éﬁ?%%¢ﬁ%ﬁii U8 i) oo
IR S, B 25 porrar ool | iags B
SEPEIIN R, BRI WE2 8B
FRIFE L JLAE P o
VLR PORTB[7.0]  O[7.0] Y9 LCD_BUSY
VALIDKEY
M LU R . R
% NE. dle. TR
BRI A 55— ARy . IGND

<
J8s 8B

K 86. i JT] B e s i 1

WU LAy . ATLL FPGA

Generic. IntLib XA

JE BUORTBCE B IRy (BIERAR DT BE J okdndd). B R i) A0 F RS e e s 1 431
T FEBAFR RGBT IR 2 0 T R e he s 1 6 241

& e BT IB AR ZOE AR LLAN, T I 2O Beas o | A 2 A ANtk 7 [ i, A
PN B 3 IE A 3E B2 J7 17 . 4F Schematic Preferences ¥ & i I HL# & Pin Direction 447
R BURT RALE S BRSNS LR 7 )
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71 FPGA B U] A8 FH S S e 25 R At [ 301 P v CURF ROl I, AR A P A 2 0
VU A AR R AR B o DUEAT 5 N R e i BARIUR 2% ERANAH G, W HATAH ) 44
MRASRI ST T FR M 4% (Data[0], Data[1], Data[2], ... £5). ik S 2 i 241 1 h 2 (1 S iy
G S B AT SR ds 9 AR 5 A ke, LR AT DU AR f R E A
TR TEERIE 5 Mk

30. fEH IB B B iE s LA R 5 B 1 B 2%
JB Y S AR s n] DAV E AN [A) 58 i M2k . TR PSS S50, M IndexA 5Lk e
B3] IndexB 512k, 2] JB AU HE 3% I IX L8R B A 20 A O
{IndexA) {IndexB)
INPUTS[15..0 [15..0] [31..16]  porTB[31. 0

B
Bl 87 IR AN [ U8 1R S £, 42 1 1o 45 i Fg S

BRI 17 ) T LG JB RIS, KRR D S T I BB e 1) R 453 A DL G
PRI LR A TR, 26 A s, IR A B &M AT B e UK BT A R4 .

Left Bus « IndexA < IndexB < Right Bus

DEHC R 28 RN AN BL R RS o 15 [ BT -

DIN[7..0] ROMDATAQ[7. 0]
DOUT[7..0] £ ROMDATAI[T..0]
- {IndexA) {IndexB) A
[9..0] [9..0]
ADDR[9..0] £ & ROMADDR[13..0]
WWE =t ROMWWE
ROMRD

K 88. ]} JB Y 51 £k s S L Sub-set WL 4] 1

WX PHAN e e U, AR IR 28 AR (bus index) SRITHEC CH— ) 5 B2 DA 204
TH—REREEZ M) o K 86 [MIITHLKE R AL

ADDR9 < IndexA9 « IndexB9 «— ROMADDRSY, thru to

ADDRO « IndexA0 « IndexBO « ROMADDRO

(#F L& r4 5+ ROMADDR10 & ROMADDR13 & K& F4 1))

7.1.3 FPGA JRE ETiLr& 1) IP Tt

TEBRAF AR A A KR TLR A 1 FPGA 28, b s b s, shooth. @Hm
WHRDIReae A o R, XL R IR TTIE, g VHDL AU, CRAFAEFT it . FPGA gy
B IR B B IO 2R T U ) PCB Jefl, B TAUR IR AT RS PCB 32, ILIERR|— M
£ I EDIF %Y,

LR TSt ootl, O 1) FPGA S PR G MY s ol 42344t NanoBoard
ERyIeeE, IFHAEE FPGA il PIN /23,
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FETCIEPERIZR Fp I rp s AE T F2 B FA BRI AT A3 2 A AP 2r 5 10 FPGA S FIIFE B 30T

AbEE AR %

75 LLR PESCAF R AR T AT DA 31 5 S oz ab 21
#%\Program Files\Altium

Libraries

[ Libraries... ] l Search... ]

_ _ FPGA Proceszors.IntLib [vl]
Designer\Library\Fpga\FPGA m
W
Processors. IntL i b° % EH‘/L‘\Z!E E@Ejiﬂﬂ—ﬁ'é Eﬁ i Component Mame Description -
DU B A 2 S RUAT R 4 N 2 TR ] AP Ta L HTSSED. Sha LT8O wih AW 7201
. . . N N MICROBLAZE MicroBlaze RISC Processor
TSK165 — 3% Microchip 165x J&T5 2 R4 H. §N|052E Nios2e RISC Processor
JEMIOSZF Mios2f RISC Processar
HHL JENIOS2S Mins2s RISC Proceszor
1 E PPCAOSA PowerPC PPC405 RISC Processor
TSK51/52 — %5 8051 WIZTE2 RSt F#L 1} PPCADSCR #£MEE PowsiPC PPCA05 RISC Processo | =
JETSKE1A TSKS1A Microprocessor
TSK80 — F 75 7280 54 R4 B L. 1F TSKE1A_D T3KE14 OCD Micropracessar
1 ETSKEZA T5K524 Microprocessar
- i e > 1ETSKE28_D TSKS24 OCD Mi
PPCA0SA — HIJI - Virtex FPGAs 171k A 1 E TSKE2B W TSKS2B_w' Mic:zL-DrE::DeC;Sc-Src\:\iishbone
1 TSKE2B_wWD TSKS2B_wD OCD Mi “Wishl
Power PC V‘]*Z 1 E TSKE04 T5E804 Microco_ntmll::rmpmcessm °
TSK3000 - 32:it RISC 44314 S Il
N — 1 N ™ . " 1F TSK1B5A TSK1ERA Microprocessor
FF TR AR S DA PR AN AR BEES {ETSK1E54_D TSKAESA OCD E-'Iicmprocessor o
Actel CoreMP7 a3 44%  i& F T Actel [fy4s | 24 someonents
3 HZERAZ B AT _
TSK3000A 32-Bit RISC Processor
Altera Nios Il HALEEZS1%, & T Altera [1) 4% —— Sp—
P9 HLERAG B ] s e AC ]
. N I0_ADE O[23.0] ME_ADE O[31.0]
Xilinx MicroBlaze #kAb ¥ #54%, & H T Xilinx T ME DaT BO1 0]
(A I LR A3 B o] OWED MW 0
Xilinx Virtex-2 4b2igs, 3T PowerPC 405 Py
*% Current Configuration
AMCC PowerPC 405 /5] b 25 Ji% e ot e
ARM7, ARM9, ARMOE & ARM10E i, % 4§ st e o2 E
Sharp BlueStreak 4~ &b B 4% %
LPC2100, LPC2200, LPC2300 & LPC2800 TSE30004 -
ARM7-EEF NXP A5 4b 2 5% 89. Ay THIMR
Desktop NanoBoard port plugins
51 %Y NanoBoard FPGA JT kAR b iR B2 05 ] LA I CAR e SO 42T R4 B
\Program Files\Altium Designer\Library\Fpga\FPGA NanoBoard Port-
Plugin.IntLib library.
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41 B & u

H #7 NanoBoard &b b A4 38 P54 il T AR 22 AR BeAsi e, X STl fr sl i) DL 7E

FPGA Bt DLy /b A s 14 (1 e v
A oI #4208 \Program
Files\Altium
Designer\Library\Fpga\FPGA
Peripherals.IntLib

o

Libraries v X
[ Libraries... ] l Search... l [ Place RAMD l
FPG& Generic.IntLib W
“rEmar’ w
Comporent .. /| Description | Libramy

0 o fE B B 4% 0 \Program
Files\Altium
Designer\Library\Fpga\FPGA
Generic. IntLib. PP 5 T ik h 2R 31 &
Ffefie E BT o JE A5 25 pin-wide FRAS |
bus-wide JEA I ZAT, AL T 5 %) S E A 4
TAE. RIS Tz m o ae s, W ol
A ALHE ERAT SR, DRI BLE JF
XL A A RN R A

of 30 F TG P LR e i 44 I AR AT ] oAk
(¥15¢ B35 0] LA %30 CRO118 FPGA
Generic Library Guide.pdf.

A HRTC N T M B RCAT S (e, ™)
P SUR/EL 1

7.1.4 BlF — B PWM

--1 F R&MD Dual Port B andom Access Memo FPGA Generic.|r
-1 FR&MDE  Dual Port Random Access Mema FPGA Genericlr
1 ERSMDR  Dual Port Random &ccess Memo FPGA Generic.r

-1 F RAMDRE  Dual Port Random Access Mema FPGA Genericlr

-1 F RaMS Single Part Random Access Mer FPGA Generic.r
-1 ERSMSE  Single Port Random &ccess Mer FPGA Generic.lr
-1 FR&MSR Single Port Random Access Mer FPGA Generic Iy

-1 FR&MSRE  Single Port Random Sccess Mer FPGA Generic. Iy
-1 F ROMD Dual Port Read Only Memary FPGA Generic.lr
-1 FROMDE  Dual Part Read Only Memany Wit FPGA Genericlr
-1 EROMDR  Dual Port Read Only Memany with FPGA Generic.ly
-1 F ROMDRE  Dual Port Read Only Memony Wit FPGA Genericlr

-1 F ROMS Single Part Read Only Memary  FPGA Generic.lr
-1 EROMSE  Single Port Read Only Memony W FPGA Generic.r
--1FROMSR  Single Port Read Only Memary wi FPGA Genericlr

--1 FROMSRE  Single Port Read Only Memany 'w FPGA Generic. Iy

1885 components

=t CLER DIFK[.]
DOTIAL]

R E

ADIDEAL]
WEh,

- CLEE LIHEL]
DOTTEL]

ADDEEL]

ETE

90 Tt

TERXANGR A P RATR AR S — A FPGA Wit A T 58 X AME S5 VR 75 BT AR 4

oGt
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Component Library Name in Library
FPGA NanoBoard Port- CLOCK_BOARD
[ CLKBRD = /A Nan -
@ INCHSERT)- Plugin.IntLib
FPGA NanoBoard Port- TEST_BUTTON
B Plugin.IntLib
m FPGA NanoBoard Port- DIPSWITCH
Plugin.IntLib
00000000 FPGA NanoBoard Port- LED
Plugin.IntLib
e, FPGA Generic.IntLib CB8CEB
Q[7.0] |
- CE CEO [>—
> C TC [
CLR
b
U2 FPGA Generic.IntLib INV
INV
U3 FPGA Generic.IntLib COMPMS8B
= A[7.0] GT >
= B[7..0] LT |>—
COMPM8B
m FPGA Generic.IntLib J8S_8B
10 o[7.0]
11
12
13
14
15
16
17_ |
J18S 8B

1. JTHF—NH FPGA T2, {474 MyPWM.PrjFpg
2. fE LAk, JfRAE A MyPWM.SchDoc

K 91. FPGA i 1] IP #s4 7%

3. BUEICHIFIEL, A T
4. 1§l FPGA Generic.IntLib fiI FPGA NanoBoard Port Plugin.IntLib 4> o4 2
HR G, $4 P 89 Tl E R B U HE P rp i e
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CB8CEB
vee Q7.0 —
L o wopx
@ oK~ c TpX
CLR
2 7 v s
TEST BUTTON)>————&| 05 e A7 oT D00 .rrepgzery 20003200
= B[7.0 LT = =
NV 720
COMPVEB
m ;s

5
vy

B 92 ORAFIIH —FRAT PR 4R 20 it PE ]

7.2 R 5E WU B 2t

TRAT TP B0 2 060, 5 P A7 T 50 AR ) S B P e 0L LA FPGA S A S, (R FRATTIE 75 25
TR 015 BT FPGA Jgt B E i3 B 2152 s FPGA 2RI BES I E . XA FRIRA TR
ANYRE BT B e

7.2.1 YIRS
PR LTS AT — A0 HDL Y5 S8 5030 ] SRS e 1 5 A A5 SR Pl AR £ L
BRI CE, TS AR A AT B IR . FPGA Bt b 3 B it SZE M BE 900, 1A
EPREE . 2% 5 M T BTG S B R A PCB AR
FHIRATE B E— A DU 25 LR 1 FPGA 81k i BE B . 2148050 s (0 S 3 11
FIT L G R, XL R AR SR AL E

y N — N ——— S —
AEE E EE AEEEE R E AR A EEE A E R E P E AR EE EE EEE R BlalEE [z e 2 2 B

o [ e e e
B 158 =) )| &

3|22 =] 2| 2/ 2
e | EREEE

xxxxxxxxxxxx

[TT11] o
12 g3t 1 - o = U L= =V = s U S

K 93. W& LR HL FPGA Jri B B A 4k B BLE A 5 AL L 1o FERER R
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7.2.2 EC&E Configurations
W R A HBR Vvt s it 10— L AN BRSO o — AN MR 37 i (R RS A
THEE K 212k PCB #IfR, HEARFE MK FPGA #3f. EXMIEN T, WEMRIHERIT
T rp A B (R T K T AT SR 20 R SO B e TR A7 FRAE  RSL M G (4
WA, AEATART I e mT LA A i FH I e S0k
TR T DA AN, BT LLE A A B T B S AN L RO AR R .
T H A E AT 145 R B Y S

DA B ERZ R (E B Device and board constraint information:
7ETZ FPGA i, FPGA #3285 it g, FF How IR 1 DA 20 LS 214 2 11 51

JAECH

BRI H{E B Device resource constraint information:

FE—Leirtrh, A s P B SR AL A R 2 B FPGA S 1Xt BTt 2RI o Wil
PERVE L. INPIRILAS . WA BRI

TRE# 215 A Project or design constraint information:

CFEHCHZR BT R, DU . B, $55E 35 € a8 i L2 0) Bo 4y
RIS, I HAA R R G Ia A T I b

NanoBoard £ 34 NanoBoard constraint files

1+ NanoBoard T4 #IF 1 2 A B ¥ 2 s SCAF AT DLE BLR ST A2 v 4k 21
\Program Files\Altium Designer\Library\Fpga . HN{f§" X ARG A AT
BB, SUFEEAHEERE N R

7.2.3 FPGA T HZEE
7E Altium designer X H H ZIBCE LD, AR H T 5L %4 NanoBoard [ THELE LT C.4
SE4 H . .
PATEH View»Devices I : ::ifzmtplt B (il .
View s ot T I L g
BRI R . B O T
it it i 2 NanoBoard )7 Jf
1 Configure FPGA

o

ManoBoard-ME2-DE)

Wiew Board Registration. ..

Instrument. .. (=

About, .

Project»<Project Name>,

Spartand XC351500-4FGETEC
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8.1 5 Nanoboard &t H

7t Altium Designer "', NanoBoard /& 9F & B2 m ik ARk 4. & B — R 54N
W, JEHAMAKMY IIGE, MiEN 2 2RI A R &t X —3 P AR IR — A LRI
Q] 2245 2148 Nanoboard Il fE .

8.1.1 NanoBoard #fg
NanoBoard 17 3 > B Il FHIE . S8 E R A MIE AL LA, THRFEAEHE X
with, Al Altium Designer (IR RERE R b, A TEIE RER KWL S | JF A& I =
R4 H NanoBoard i #2Hr, R E X a4 R R 2. 7% NanoBoard i H '},
Devices View i Jf & & AN @G ARG TIEMW I T 15

¥

& cConnected
[T
[FlLive ManoBosrd-NE2-DSK1 %1.2.30
& 1 Compile - b @ [ Synthesize ~ b & 3 Buid ~ b & [3 Program FPGA yTI
lgnore FPGA source
lgnore software
(et
Spartand XC331500-4FGETEC
Programmed
MyPY § MEZDSHO1_07_DB30_04 [+]
_______________ «
us : uz us ug
LAX_1KIE ) CLHGEN IOB_1X8 FRGQCMT2
Running H Running Running Running
Logic Frequency 1-Ch x 8 Frequency
Analyser [ Generator Digital 1O Counter
[ | | e 1l n+1
- | (| [ |
TO1 > —] ror 7O |— | o Toot | o _Toot | o Toot
Mexus Core Components Type So... |Source Location
=§F S MyPwWHM PriFpg _- C:\Program Files\Altium Designer BAExamplesk
;_E us Lax_1K16 MyPw C:\Program Fileshalium Designer B\E xamplesh
{EUT CLEGEM MyP C:\Program Fileshalium Designer BAE wamplesh.
ERL] 10B_1=8 MyP C:\Program Fileshalium Designer BAE wamplesh.
{EUS FROCHT2 by C:\Program Files\Alium D esigner BAE Ramplest

K 101 54 2R 5t il 5 8 Dh 1Y Devices View

Module 3: Schematic Editor Basics 0-

95



NanoTalk &

NanoTalk /& Altium 2 &) 7 FF AR EAS P, S T 2 AN JF R AR (A58 45 . 7E NanoBoard
TERMAI A . A TDGA S 10 BB SR, JT R BENS AR A 30 i T8 5 10 e 9k A T3
=

JTAG T84

JTAG tffiEHe it BRI 2 AW B A B ORI — RV B IE . WK AN TDO &
SN ALHLE) TDL A IADE, el DUE JTAG e dete k. JTAG WifE7E Devices View
P IAALE . ek, FPGA AL TIXAMLE, (ERanieA AL JTAG LA Bt tirml i
B, A B A2 AT UL .

JTAG figiff45 ] LLiliik User Board A fil User Board B [1)i£#:4% . NanoBoard L Hi k. 4
A AT —ANIEFEAR IR, JTAG BED AU SE4F), /21 TDITDO 2l 5
NanoBoard #i%

JTAG %

JTAG BHER D702 JTAGIHIE, &SI T FPGA Bvh i BT MR A B % i 5 . X
ANBERE Z P LA RN B DR N AT S B i B AT i, ety FPGA B (A ui
EIE S MBS BE 2l Ry v

8.1.2 NanoBoard #4183
NanoBoard il ik 7] UL i Xt Devices View ) NanoBoard El#r+] T .

Instrument Rack - Nanoboard Controllers

T 10 M25P80 BM-Bit
" Embaodded U3 M25P80 8M-Bit

" " Othar Frequancy | Clock Control Opfions [ “Configuration | Real Tima Clack

NanoBoard - NB2 Controller

102. NanoBoard il %% 1 H k.

Pz @ 1 S I I B RO 3 (it 45 NanoBoard (1) CLK_BRD 4 il 1
HE Bevh e, Ui xR N FPGA NanoBoard Port-
Plugin. IntLib " & CLOCK_BOARD Juff—FEfij .
W st Other Frequency #4241, 1J LLEFE— N AEARHERII 2412 . NanoBoard I £ %
G T — KA T gFE R APYE (1ICS307-02) , "ERENSAE A 6HZ F| 200MHZ [ B
g Clock Control Options $l a] LA 1C Iz il 25 A7 2 BEAT i 2 Uy 1)

Module 3: Schematic Editor Basics 0-96



8.2 FPGA EBHX3E

BIHAECAIE, FATEIE T PWM FPGA it Jf-7£ NanoBoard JT AR LREAT 158l 1XA4BE
THRHE TS LED O, IXFEIRA T LS EIGUEIXAS K2 AT A JA TR A 25K

RS BAT AT UE A B e ? AEX T, BA PR — RAIR AT R, X8 TH
REMS AR IR FPGA ik, A A a5 D A

8.21 H LR

RN A LRI FPGA Bt I L oG AH2& — AN TR AT & 31 FPGA ) A 8
LT HLAR H L R E ? B TR AN A1 FPGA 15 #% 138 Rl P Th Be rh a4 1 F Y
R AN TR, IS T RERE A R AR AR A B DU S IR A

Altium Designer R4 L7 T A Z (MR, X LE M AN DU RE A TR BT T
A, IF HBESE AT A AR PR 4R 3 — 825 5 UM R R o IX SRR AU 25 R 9% 71 FPGA
Instruments. IntLib R F] . IX LA )42 F R HLAR o fF——F T DL i i e o
HEAT OB AN L R

FERBZ R SEMZ G, 16 Devices View 1 HENE SEILS A5 — AN B0 5L I A8 AR

& Connected
(T2
[Live NanoBoard-NB2-DSKI Y1230
@ 5] Compie * b B [ Syrthesize * b 9 [ Buid * b & [ Program FPGA ﬁﬂ
Ignare FPGA source
Ignore software
o>
Spartan3 XC351500-4FGETEC
Programmed
Yideo_Capture / NBZDSKO _07_DBE30_04 ™
pememoeommse s %
L4 U3 LI ur g el
DIGITAL | LAXE FREACNT2 CLKGEN L TSK30004
Running Running Running Running - Running H
Digital L0 Analyser Counter Generator E | T8K-3000A [ |
S oo 1L Jsmonmsc:
1 or [
el ] = | L L
[ 01 TDO |ror 00 {70! Toof |0 Toof —|_TDI 0O |~
Compile

EmbeddédProjed_systemJlrom.hex

' UptoDate |
i| Ypiolate &

103. Devices View ik A 1K 4

i Wity Devices View HA SR IR 46 B b n] LU R i\ S e 46 1EA T U ) o

Module 3: Schematic Editor Basics 0-

97



31. CLKGEN

Instrument Rack - Soft Devices

MHz 50 25 20 10 5 1 Bapd Rates  Other Frequancy
KHz 500 250 00 100 50 25 za 1@ 5 H 1

Hz so0  2s0 200 100 50 25 20 10 L3 2 1

Saf Time Base m Options w rqq-ua'm.:r Generator Module
104 AR K s, SR A 58 IR
u7
R 7% % LA KR e BRI T 5
Wi Rt A o 2 b 50% DA SRR e SR 0 . i T~
AR (RIHZA T LLE S 1A%, T iy Other
Frequency Generator

Frequency %4, A LA B & UMK o U Aing r= A4 2% CLKGEN
KA R, B RS aS 2o “error” FI7FE. B
AR Z )5, Nzt “Run” ST IR kA ds, Pod— Mg,

32. PR B A

Instrument Rack - Soft Devices

>

Gating 0.1 0.55 1.0s 505 10s ng 0.5 Secs Gating 0.1 085 1.0s 5o0s 10s QEEi 0.5 Secs
Moda Rasaf Counfar Options Moda Rasaf m Counter Module

] 105. BT Heds, £ vk SRR

BT D BAXUER A TGS, BRI 3 R s
DAE 5 AHRFAL; 31X 3 MR o SR AR, IR, kPRt

Frequency Counter

33. B 110 FRQCNT2

OF 08 05 0d 03 02 01 00 OF 06 05 04 03 02 01 00 HEX

d 0000000 0§OOOD =

Synchronize 1-Ch x B-Bit Digital 'O Module

] 1064507 /O AEH, JHIAR M A0 2 S e v v | 749 e 1

Hr 170 P — O] T MDA 8 HL A5 5 Ol ) T

3 [AIN[15.0]  AQUT[15..0]
H, AICASCRE 8 781 16 A (5 5 I A, I —iliE 2Py

1Ch Bit Digital IO
IQE_1X16

i,

Bp—AM NN R R —A LED, J£H. 8 {75k 16 f714l
BRI HEX A it T DUOE R s o A A s B R . (R SR AT (1 4 1 R i
Fo B AE HEX S —/SH HEX AR REMS USRS 71 87

a2 7 —A 16 BRI EC 7, 6200 Il Z RS TR . %l Synchronize 1%
SR AN S (K ()20

5

Module 3: Schematic Editor Basics 0-98



34. A ERHT 10 Bk

Instrument Rack - Soft Devices
JTAG

InLEDs([7..0] Rot[7..0]
1

o m

1 1 1
L 1 1 1
SpareOutB([7..0] Zoom[7..0]
' 1 1 1
1 1 1

1 1 1
>
1 1 1
1 1 1
> »
L 1 1 1
SpareOutC([7..0] Flags[T..0]

>
=
=

= 0000-o0011 S0 [
SpareOutD([7..0]

E=S

Options Synchronize Digital V'O Madule

B 107, RICE AR 170 B, AR INAFE S vt i
T P

Configurable Digital IO

. " . o =1 ILEDS[7..0] Rot[7..0]
AIECE U 11O B — N2 DhRem L H, ERE Rk =1 | SpareOUtB[7..0] Zoom[7.0]
1 SpareOutC[7..0] Hags[7..0]
V00 Rl L B R T R 1| SpareOutD[7..0]

PRAECT 1O BEBRAR], A H AT R T 8 A28 16 i
UEERE TP TNV E 1WA Z A I R e E o NETE VA (GIHE TRAN IR E RN

KA TR AN R 7 s ok, SR i AT RO = s, By s
s LED Py st B 4 U5 o RN B KRN EL 16 BERL s ok . o st 2
EZ NP UR N5, )& =k W/ G Wl B = D e o (=W 112 7 W S e L T e <
—ANPREIT HA A 16 BERI s . I FlAu AR k¢ )y 2CnT LU 2 RO VA Tk
LB E R BR o AU I R B A A 16 BEBI{E. iy Synchronize $% 4 AT LIS L
FE R AN E AR 25

35. LAX_x

M ANALOG ©  Show Wavcs Show Panel

JUL oicirac - | [shewwaves | g6 epannel Logic Analyser

Module 3: Schematic Editor Basics 0-

99



U LAXI
Logic Analyser 2k x 64

CLK STATUS [ Logic Analyser 1kx 16
CLK_CAP
S -

CLK | -

10_STB O

= EXT_TRIGGER

10 STB O

10 CYC O

10 ACK |

O ADR 015 0]
O DATA 15 0]
O DATA OL15 0]
O SEL_O[3_0]
10 _WE O

10 CLK ©

10 RST O

|0 NT[4 0]
CLK_|

Signal Set 0

(3 | Count[15..0

[15..0]
[15..0]

[e}
£
o
*

Configure (Logic Analyser)
1O_INT_I[4..0] Optiotss
CLE | Capture width 8 [

CF_RESET
CF_PRESENT
CF_CSs0
CF_Cs1

CH A2 0
CF_IORD
CF_IOWD
CF_INTRO
CE DATAMS O]
VA R0
VisA G 0]
VA Bl 0]
VEA_HSYN
VGEA_YSYN
10 STB O

= 2]

Memary Size 1k [v

Ext Mem Addr w/idth

Signal Sets

=l Measure ey |86 Signal Set

LEBSE
ALdd Signal

Bemave

Maove Up

Marve Dawvn

10 CYC O
10_ACK |
1O WE O
10 CLK O
I0_RST O
10 _ADR _0[23 0]

Memory monitor
ME FLE ol ME_ADR_O_FULL[31..0]

WE DATA | FULL[31..0

LAX

Kl 108. B4/ HT A, 7EPTECE 1 LAX BRI N A AR & 72430 1) LAX Joff O 2 he &

HRENESZ 3 NI BCE K 64 A1A5 5 a4 I A HAT 1A 16 AL AME 5 i i A 15

HE, AT DU S8 . A7l /NS S5 AT I

R HTACLE B n] RS 2 A5 I 2 oA o A HT 2 853 i O e vt vh g DU
Z AW I EC 7 Al o 7 Lo g R .

R HTOE— AN E T W R E T LR N 8, 16, 31 83 64 {55 . HifeR
B2 DRI A AR g LK AR 1K 2 4K AN (R FPGA P38 A A7
FTHED o AR HTOCH I R E AR AT DU AN I A AE . XANFRE S FPGA A {FE# OFF-
SHIP W17 (#il4n: NanoBoard W A7) HEATIER:.

JBCE LT T ARG & R o U, A S T AT 5 AR )3k b ik 4% Configure K4
TERCE RS GRHE, AT AT LA 58 B2, AP RIS S AT I .

FHECE R TSR T A2 B S, RV EAEBAT IR SRl
P HEAT — MG S5 R T3 [FIREFE S —ME 5 45 R st ] LABOR 53 b —AME

9,

@5 VERE: fE FPGA {2 MM R T A FE T A BB AR AT TG E o JB 38 40 AT (3 T i B b
R, AR AL SR,

Module 3: Schematic Editor Basics 0-100
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Logic Analyser Triggering #
Bits (&) Magnitude () Triggering Mode |Split §-Bit Channels M
CHI7..0]
) oooo0oo00o0]|| mert
S . H
Mask Doty Trigger
‘\\ Far after [
e T
Bits (&) Magnitude () - Capture
Invert D Invart Cydles
CH[15.8) CH{15..8] O
. 00000000
AND OR XOR
- @AM 00RO
{:}CHH 5.8] {::‘;nCH[T..EI']'IZ!InIy-I

120 2T i A S 4.

12, HPIZR N Options 144l W EMILN PR L IMHZ, 5 K E S g
HFEe MRPEE 121 BEAT AL RIS HU W E .

13. & Arm FFEBOE KA G P BIE R oG 0L, FEZ AR I AT AR5 ik PR Al 32
I VA A A N 22 b s IR Y o ¢ PWM RIS FRSA Jik o 8 BEg PR A2 4K o
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Logic Analyser - Options

Opliong

Capture Every Clock Edge

Update Dizplay Fraom Core Every | 200 | s

Clock Capture Frequency | 1.00 MHz | %

Analog full scale output voltage | 3.3

Enable External Trigger

Abort Capture After | 3 % Secs

Capture Signal Set
Trigger from Signal Set

Memony Addr width |10

© O

(o]

[ (1] 4 ] | Cancel

K 121, IR AT UL R B

[0 100000 200000 v+ 300000 - ¢ 400000 -+ - SO000D + 0+ 600000« -+ - 700000 - -+ -+ BOODOD -+ 1 -+ HOOOOD -+ - 1000000 ms
Hame Value Ons

0| ok 1
1 |& Group: CH2 il (il il il (il B0 il 2] b (1 e
2 | D15 i

3 D14 1} Instrument Rack - Soft Devices
4| D13 0
5| 012 i
| O el 0 ANALOG ~ [Gmewwaves| [ Showranel|

7 Do i
"8 | D3 0 DIGITAL 16-Channel Logic Analysar
9 | D8 1
10 | @ Group : CHY FD
| D7 1

12 DB 1
13 | D5 1
1 D4 1
15 D3 1

16 D2 1
a7 | D1 0
[ oo 1

LY y A} AN N =} N A
Bl 122 i N F i 2 ds B 7 A R AT CBOE.
[0 100000+ 200000+ - o 300000+ - o -+ 400000+ - SO0000 + o+ GODDOD -+ J00000 -+ BODOOG - - SODOOC -+ - - LODOODO ms
Hame Value 432000ns

oo 1
1 |B Group: CH2 80 e A 0 [ il Gl ) Gl Gl IR

2 015 1 Instrument Rack - Soft Devices

ED D14 0 .

4| o3 0

& o 0 Bt

R :

7 D10 i

3] sk} o 1-Ch x 8-Bit Digital I/O Madule

8| D@ i

lE! Group : CH1 AD

" D7 1

12 D6 i

| bl 1

14| D4 0

kS D3 1

15 | bE 1

R D1 0

18| Do 1 |

K 123 S Nt 2 s BEE N 6 6155 7 IR AT G
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8.4  {ff] JTAG #4T FPGA B IE#E

8.4.1 FPGA I/O view
7E JTAG i Hh Xk ¥ £ AR 0T LLFT TF A MY IR A AR T AR« stk JTAG Viewer Panel Hfim]
i JTAG B 5 T .

Instrument Rack - Hard Devices
JTAG CORE

DEVICE ACTIONS DEVICE STATUS

Resat Download Compila & Download My PWM.PriFpg / NB2DSK01_07_DB30_04

Davice Informati Choose & Download JTAG Wiewar Panel @ Programmad
- — Reset Discrete Device Controliar

Pl 124, B AR IR

ZC351500-4FGE76C Pin States on JTAG D
FPGA Project Top Level Docurment B
FPCE Project And Component Link
— . - N
Pin M..| Direc.. Type | Enabl.. Piv. Port Mame | D, Il ; E
— 1D Ground [v] @ A 1 =
—f IO Power  [v] @ A2 =
) —f IC 10 Normal [ @ A3 =
¥ {010 Mormasl V] @ A4 =
+ = I I Mormal — [v] @ AS EE
# Il Normal  [v¥] @ A6 =
+ = IC 10 Mormsl  [v] @ A7 =
Wl nNormal  [v] @ A8 =
e L Powver v @ 29
+ = 11D Mormal v @ 210
#—gi(i0 Mormal V] @ At Part4 | Pat B {Pan C | PatD | PatE | PatF | P 4|>
+ = 1T 1D Mormal v @ 212
+ = 11D Marmal v @ A3
+ = IC I Mormal v @ 214
+ = 110 Marmal v @ A15
+ = IC I Mormal v @ 216
+ = 1T 1D Mormal v @ 217
LS Povver v @ A5
+ = IC I Mormal v @ 219
+ = 1T 1D Mormal v @ 220
+ = I I Mormal [ @AM
+ = IC I Mormal v @ 222
+ =g 1T 10 Mormal v @ 223
—o  Input TS v @ 224 -
— 0 Prower (v @ 495 i
A' Update [“|Live Update [ |Hide Unassigned I/2 Pin [+] Auta Install Component Library

K 125. FPGA it A\ /i thASCGE TN JTAG A TR

FERXAS G, JT A RE 3 B4 (A8 IS I i) 2 205 5 U 1) ERS 245 5 2 1 g
UARGIE PR iy & I NE TS e vl b s R S Dt o
fr. Live Update [FIAZEOA sk i AN bR, U] LS SE IR BE 3T s AR
[, ¥ Live Update B3 ¥brid 45 Jf 1kt update EIbRZ &, (XK 2BiE Wonfa
SHIEE . % Hide Unassigned I/O Pins #£55, W] LA 24 Bom b VR ELER 2 .
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it BSDL Information B R4z, wfLLj [ Altium Designer KA & {EIXPHE
DUT, R SR A& AN A 1 P4 Ak i) BSDL XA

XFTAE JTAG BECFEE LI PTA vk CRURRAE I I A Lty JTAG B AF 4 4 452 (1) 18
7%, FPGA % A AN AR 2 T I«

SERF A X ERET

fRoR e n] LU E 21 FPGA (AT —A> 1/0 00C’
W2, IXHEAEREAT e 2 (S0 AR H AT BUG R R B Ak

fyf BTS2 . S Place » Directives » SOy
Probe #1E0] IAE—A 11O &% LU E #R%r . [ 126. LR X LEEF 8,

8.4.2 %:>]— 7€ NanoBoard & PWM H i
1. KA ZR > TP ) LR HOB R 48] NanoBoard, R J5i217,
FTIF JTAG 5 B 1M .
1% Hide Unassigned 1/O Pins 3£, Ff 51 i (1) BB A 6
7E4TJF NanoBoard FIRA EAGR TR Z 5, WSS T IR RO S 72 K

1t Place » Directives » Probe #:1F, 1E5 DIP FF A& m & FceE — N4, Y4
NanoBoard 1] DIP Jf3< kA AR OB, W8 SR I AR 4k .

o &~ w0 N
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9. e IR/ FPGA 2344
(30 Minutes)

9.1 WHMILT FPGA JR) 7

A5 FH 20 RSO RITC A B Altium Designer 1 & FPGA il (1 4G 4 & nl LAl
o AVFBCTEE SO TR E FPGA #5440 15 (1 5 AR SEI B v T B A 1

TEREA FPGA Bl TR 2 — AN THZ Uk . ARGt s 02 VA & s i e
T [ER R FPGA MWL A VB AT AR T H i P R A4 e A iy 11 468 H )
FPGA I, HX&MRGIR MMM, e BT e 2/ FPGA #4fF. Altium Designer
FVFURIG H AR E I BEHE RONTUZ R RS, TR NSRRI RS SRS ¥evt 15 At i
A ERTGRE e .

TERG BT A S B AT RO AT, Ao vF S K TR S (R AN [ [ 24 AR R PR B AT
(AR

VP2 TREIMAI BT # O 44T 25 — 4R FPGA JFRMREE & A ATl HF AR . Altium
Designer XX Ff 1 T A B A2 S HF

9.1.1  EEIFRIR

A7 WA AT BUERER = AOT R AR SN EIa ATt
ERSER— I 1 EEBTT AN PC ML AT #At

Software

Mo MasoBoards Fand

= — e crime— oy Parallel Port
el —_
=]
| aned
—
E B B 8.

Bl 127 RIS IR A 2% BE R T AT o 1 F 46
B JTAG IE R8s IE 850 — i &
1. B IF AR A, AR UER T D4, e JTAG @R 2 TH AL
2. #%# the flying lead cable #| 10pin [¥] JTAG interface header socket (B).
Note: B i HI2 A JH 2 AL 10pin-10pin fHIR 2S£ 5 —J7 1) PCB #i KL 10pin ()

JTAG ik
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The Universal JTAG Interface

A = Farallel header socket
B = Interface header socket

3. i A P A =7 PCB A ELR i B AR SCRY,
GND,HARD_TDI,HARD_TDO,HARD_TCK 1 HARD_TMS X i1 JTAG % i E] H xR
t.

4. ERHADUAR K Zbr5 ) SOFT_TDI,SOFT_TDO,SOFT_TCK fil SOFT_TMS %
FPGA H s L2514 1/0 . F2kh55 ) CONNECT nJ L& 4k SRR ANE #z .

.........

= ===5 Hard and soft JTAG chains
B2 '@ connected to a target board

[f]#% 77 X\—HI 1] NanoBoard L;’l‘j&é&i@% PV =5 TR AAE TSP s i pt.

Power

General
FPurpose
JTAG Header

Header |:|

3™ Party Board
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K128 i i NanoBoard#i [ #2344

WRERI BT R B GARE I JTAG 3k I, IBAfi g wifs 77 ik 4 4~ JTAG 15
SRS I TR L, XFEERRE JTAG BE1RAE. 3 JTAG WBE(S 5 BT A L
JTAG £ AN pin bo JEH JTAG PCRE 5 BAHM R /O S 1, A7 PUASZRF ) 1/0 B AT
LT 6

P LARAR 7 2z, JUHR A I T I LR JTAG #BE, Wit & JTAG 5 51514 3|
PIELIARAF I AL T AR 2 Ko o i, SRz Bt i B R 2 2.5V, A I H
FeRIE JTAG 5 5 R 5V R m T TERXMEILT, T8 AR R3] FPGA #1217
K- 1 v s e A% U AR

9.2 MEEHESS

LR 2 AR E FPGA W EE AL B4 E A F I SCASSCAF o I B ] #L1 — A Z ADNERL
PSR R, RN BRI TR H s et P& B0 AAHRSE. R EEN %
AN, AT RON A 2 AN BC B P A i SR L SOOI TR LU AN 51 PWM BEHAE:
A7l R HB R ELAR G ORBJUVNARIBNTT)  w ZEE = Al
i, DS R HARES € A SRS R A ARSI o T 22 A4S0 T DU PG A PR R AT 4
H,

921 WMEEHES

AN SEAGAFA LA R PAT EH I TSCE AU SCR T, 3K A5 B A A S ) SR . IX e
X H bR F1 PCB BT S, A A i v vk T LUR 7 (825 5 I FE 4

BC'E 4y Altium Designer It H $& (it 7 —Fh & 25 . XL 111 FPGA L H , AL
B AVF I B/ VHDL vk i A FR 4R € L HBCE BUE AR & WE . e i B 302 VHDL
SCA R I H sy RS RS L

Z R E 4l Configuration Manager 3464 5 — L & . AT DU A 5 5 7 FPGA
TUHTHAM, FEFEH S & $E Configuration Manager

Configuration Manager, For SpiritLevel. PRIFPG

Constraint Files Configurations
Constraint Filename fd ME_Cycll_240 | ME_xlline_5Spartan2 | SpiritLevel Target_2E
MB1_E_XC25300E-6PO208 Constraint ] ] ]
SpiritLevel Comstaint ] ] ]
Target_2E.Constraint ] ] ]
Configurations Add.. Delste.. Fename Constraint Files Force Columns Into Yiew

P 129 e B BELAS Wn 2 MG E A 2 R U

K 129 BoR KNI H i Configuration Manager XFGHE, 4055 2 Bl B A1 £ R ST
o FEXTTEHE R 2B H PR AR S, AFE—AEE (AW Bampglis) , caaik. ]
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X H AR RS RCE, ERIFAGE U DA R BT MG E, B2 U
ANHE B A BER NS

922  BIEFHRLE
1. EX—ARCE, BRI H R EAEHmH SRR, AL SE Rk £
Configuration Manager.

Configuration Manager X UG HELE 2 #1730 H v e 5 Q90 , fed Eass A i
BHIR ARSI AT REHE 2 R AL E . 18] 124 R0 E S BASRAEHE, HohAg 3 MR
PEAEZEMA 2 DB AR AR — A B SOV R4 € 1) FPGA T H 29 S0 3 AN
HRRCAPE X, HA P2 NanoBoard i EIZTHSCAE, 53—t B 2t FPGA
T H AL

Configuration Manager For FPGA_52_Ethernet_Send_Frame_E_MAC W.PrjFpg

Constraint Files Configurations
NanoBoard - Altera ManoBoard - Xiling

v
NB1_E_EP1C120240 Constraint v

Configurations [ Aaa_ Constraint Files [ AdL ] Pt Cobes o Vi
K130 PCEE FE A BRI = ARCE, RO A RCE.
2. EXFURHEM T34, 7 configurations 55711, Z-g# i Add #28E, IN—NENRCHE «
3. JA HH G TG I S A 4 T 20 RS B R A R b
AT T] LAEAT 256 AT SR AT Ze BTt T

9.3 ZEFFIN FPGA B3

9.3.1  EHHFERYESE:
IIN— B L AR SO BR AR TR . 0 H TR A o FPGA I H 44 8k
(*.PrjFpg), MBS A %S Add New to Project » Constraint File.
W 4R e HARA R 2 H bbb, MR 352 .k $ Design » Add/Modify
Constraint>>Part. LREAAEREHES L, Wil 131,
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Chooie Physical Device

Spatonl
A 1.0V Spastan-liC FPGA
o | Buwse Device NCISSOE UCISIDOE WCISISOE NCISTOOE MCZSSO0E ICISHDOE  NCISGOE
TPuA Families ' Fine Pitch Thin Ball Grid Areay (FT)
Coiunne 17 217 mm
Crodftinner P A3 latic Flat Pack (PO}
Spartan? Mazhom = 145 146 144 146
< Thin Qued ok Pock (10)
O w0x20mm 102 102
Temperalure Grades. Tine Pitich hall Larid Raray ()
FLASE 23x 23mm e 25 289 B9 9 9
[ p—p— | ks s T i - - - - - 410 514
Speed Grades
(AP —— "
Fladad Ferfomane
Packoge SRR Pladtee Quad Flet Pack (FOZ0H)
Fin Lount o
Speed Lrade Sendard Performance
- » Temperature Grade Commes ciall Grade:
—— User 110 Pins " [hesster Irfrumabion ;
.{__ Sugguerted 171 Slarclmde = TR
ﬁ WGP 2 CTT, GTL, GTLe, HSTL Cloa | HSTL Clazs Hl, HSTL Class v, LYCMOS 1.8, LVOMOS 2.5, Lvns, LVPECL. LVTTL 1= Shom S %
e B3V PO EMhe 33V, PO BEMhe 33V PIIX 23V 55T Class | SSTLZ (lass 1l SSTLE (s |, SSTLE Dl I l;|“7'\"‘p':‘gpﬂ'f,l"""‘
o ] S 300 Mokl
Device Sugoon fepon | ] Austirdrd ol Livary |I| [

K131 JFkti bf e i) H s FPGA #AF
BAF SRS I, BHEHET SRR B —FE o A SR AR LUE TR
7No
A FH T HEG B0 58 T B A, il OK. LIRS P MG H AR B AF B BE 10 F BhiR
I VRN A AR TR

9.3.2 4MC JTAG BRI EAR M4 b
W RARAEE ] JTAG BB ARG TR AR Lo e AER BT rh BEAT A 3 2 5 XA AU,
s, AL AUE B e . 3 A T2 ) S 2 PO — A JTAG
Port(NEXUS_JTAG_CONNECTOR)FIAH M [#] Soft Nexus-Chain Connector (NEXUS_JTAG_PORT)
K SLH .

X [ JTAG NEXUS TDI ———————=

JTAG NEXUS TDO o
a4 JTAG NEXUS TCE g———————i~
s JTAG NEXUS TMS i

VO p—
K132 Rt R R &%
IXSeBAFA] AZE FPGA NB2DSKO01 Port-Plugin (FPGA NB2DSKO1 Port-
Plugin. IntLib)#f! FPGA Generic (FPGA Generic. IntLib)&E 3], XA AT LA
it H a6 \Library\Fpga 3500 ik #1285
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XLEAF A2 FPGA W A BTG I —AH 2 (K DY AN A S AR ) 1/O 7 RS | e
LY HEBER N NUE FHERE JTAG BBE. 13 T — 1T S RIKE, FEL AR 58 i 7 IX AL
Aic o

9.3.3 SRR FPGA S8 oy 38 428

AFAT R A (1) H AR g AF (08 I A Z0 A AE FPGA BEHHI0 H b T2 SR B I i 1. 365
PRVl TR R E AT A . TR B ) A LA e S # B FPGA B 1.

E S B Pl v B2 5 SCT AT (K3 X R (K B I, AR SRR B 84T T1RBIL. FELIR
SCAE, IR I )T OB I T e S, W] DOE I e A RAT e LR RSN A R

TELTR SO A PR I 1 23 FC, - 7E240 TR G4 3222 5 1 % Design » Import Port
Constraints from Project. 7t FPGA il H (1) 15 Jz I BE Kl vhr, Ay AR A 0 T id 5% . 7
LK — By BUBA B AT

T4 A H 2] FPGA &, A2t FPGA_P INNUM £ i3 1 (1) id 5% . 4
1, FBhE X ITAG HEEE 5 2 8e 1) 202-205 1, 29 SO N i% 4 18 133 B AR KE .

................................................................................

................................................................................

Record=Constraint | TargetKind=Port | TargetId=JTAG_NEXUZ TCK | FPGA _PTHHUM=Fz0Z
Record=Constraint | TargetKind=Fort | TargetId=JTAG NEXUI TDI | FPGA PIHHUM=FP:z03
Record=Constraint | Takqetl(lnd Fort | TargetId=JTAG NEZUI TDO | FPGA PTHHUM=F:I04
Record=Constraint | TargetKind=Port | TargetId=JTAG_NEXUZ TCK | FPGA _PTHHUM=F:z05

Figure 133. Assignment of JTAG Soft Device chain connections

XA EE S, AR RE S E IR AT AT T, X LR Be g e 5, AR5

AT R 2 TR NI 1) H RS AT I B B £ B an, 4 1 BRAVERE) ITAG I (s
(JTAG_NEXUS_TCK) HJ FPGA 8Bt s, AR T4 H rh i 29 S

Record=Constraint]TargetKind=Port]Targetld=JTAG_NEXUS_TCK]FPGA_CLOCK=
TRUE

FIBFX BB AR, T LUE X BERIXAME SR, -

Record=Constraint]TargetKind=Port|Targetld=JTAG_NEXUS_TCK]FPGA_CL
OCK_FREQUENCY=1 Mhz

A A 2 S I Fe 58 e, AT EAM Constraint Editor's Design 38, {#] Import Pin
File fir & 2 AL
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10. FPGA % PCB ¥t (45 Minutes)

LA 7 3B AR AE i A J LA TR AT LA T

#£"—Design Workspace( T A3 1)) &7 —idg. TAEAS A
TR AN A TR GRS, DMEIX
SET R AR 24T T

Altium Designer 4 [l S #7530 )= it 77k, Rk, —2%
TR DB Al TR k. 1B 134 24 Altium Designer %
BEIF 147 1815~ Spirit Level FZ AL . XA T 3AT
A DUOWEE B0 P & (35 RSO R R . s T2 I TR
—/~PCB L, 4 7nY SL1 Xilinx Spartan-11IE PQ208 Rev1.01,
P4 /& PRIPCB. {EiX4™ PCB LR {u T —4> FPPGA L.
FR )52 FPGA_51_Spirit_Level PrjFpg. 7 FPGA Fiz{TH)&
—MRAXIRAF %0 8051 AbBEAE, I EISAT IR P IR
B A4 SpiritLevel PriEmb 1) TR

The hierarchy of projects is given below.

% TRER g an P 135 s .

PRIPCE PCE Projeck

PRIFPG L FPGA Project
PR 1IFMR L

Embedded Proiect

135. — Bt & 24 TR ST

Projects

Warkspacel.Danwrk -
| 5L1 il Spartar-lIE PQ208 Revl .01 PriPch - |[ Project ]
(%) File View () Structure Editor @

+

= m] 5L1 Xiling Spartan-llE PR208 Rev1.01.PrnPch
=1 Source Documents

& 5L1 Xilins SpartanIE PI208 Revl.01.5chDoc
2 SL_FPG&,_&uto_2E.SchDoc
L4 5L_Config_2E.SchDoc
5L LCD_Sw_LED 2E.SchDoc

[ 51L_Power SchDoc
B8 511 Kilink SpartanIE PR208 Revl.01.PcbDoc

+ [ Settings
+ [ Libraries
= d FPGA_51_Spirit_Level PijFpg

[ Source Documents
2 FPGA_51_Spirit_LevelSchDoc
1 Settings
cill SpiritLevel. PHEmb
=1 Source Documents
(] hwvare.hy
[ TimeTSKE1h
[l LCD_Controlh

1= main.
=] TimeTSKS1.c
iz Led_Control.e:
K134, — I LIEZ 9P T

Ctplk is a single PCE

Cutpuk is a single FPGA

an a single softcore

Source code for a program that will execute

—/N PCB TR L& — A ERZ A FPGA TR, 1 MRA S HAR TS O an BARAF- 40 % e —
TS A B UREA] PCB LA AT LIS FPGA T/, {H/& FPGA TREAfEM & PCB I
o KflHh, —A FPGA AJ LIS — Ak Z A FPGA W B E Ab BRES A% . R

TR SCT AEREA BA% BT AR AE

10.1 FPGA %] PCB # 1t

TEFTA P2 b v T A AN B, A0S B B RE IS Ta) 05 FRATT 040 S 56 SR AL Ao i A
Sk WHR—ANBETCZAE Desktop NanoBoard /& Ihiz 17, AN T FPGA f LFEF|3E
T PCB (¥ TR (I # M st AN J2 i B 1) FPGA to PCB Project Wizard {4 1 1) @ T . X Fh 73 E
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EERNA TR KR T —FH DhREMIAD . TRERD AR HEN), ERIE T8

AR AE PCB SCEAT FPGA TTREZ 8] LL—Fp ] 22 1 )5 kAT o

10.1.1 {fiFl FPGA to PCB TR %

FEEB A LT IF FPGA TRE A I — 5K Js B S0, MR HL k£ Tools » FPGA To

PCB Project Wizard, iXANml@@ta B3I, 1 FEFR:

'FPGA To PCB Project Wizard

FPGA To PCB Project Wizard

This wizard will guide you through the steps
for creating the schematic shests and PCE
project from your existing FPGA project.

LCancel

136 FPGA L% PCB T#% ] 3

10.1.2 2 3]—iz4T FPGA to PCB TR &

TEIXANG I d, IRATTEAl— /N ) Spartan2E #3Ef%it, 1 HE ] FPGA to PCB T4

] FRIZITE
o NXfJ\Module3\Exercise 1\ 4] Jf& 1l SpiritLevel. PRIFPG

o FIJTHECE TS, #iIA NB1_6_XC2S300E-6PQ208.Constraint fu & 7EAL & . 1

i OK ¢ AL &4 B 5
o 17T FPGA Hij 5 BE & 3L f—SL_FPGA_Complete.SchDoc
e %% Tools » FPGA to PCB Project Wizard

e 7E Select the FPGA Configuration B+, /A% Use Existing Configuration

IR, 348 NB_Xilinx_Spartan2 configuration, #fiik Assign Unconstrained Ports

BA&#.
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FPGA To PCB Project Wizard

Select the FPGA Configuration

An FPGA configurstion defines the device to use and the pin mappings for that device. Select
the configuration to use below

(®) Use Existing Configuration

Configuration MNEB_¥ilinx_Spartan2 ~

Selected Device:  ®C25300E-EPUZ08C

() Create New Configuration

PCE Configuration
HC25 300E-EPOZ08C

|Exsrc\ses\FF’GA TrainingsDay 3Exercize B\FLCE Constraints, Constraint

[ Assign Unconstisined Ports

Thiz will azsign [0 ping to any poits that have not been constrained o a specific pin number,
For a new configuration, this will include all ports. This will not be an optimal allocation and
better results may be achieved by first imparting pin allacations from the vendar tools.

l LCancel ]‘ < Back ” Mext » ]

K 137 #£ FPGA £ PCB e[ & HHEH— > CaArE MR E

e 7£ Configure the PCB Project 0¥, & PCB Project File Name
SpiritLevel_2E.PrjPCB.

FPGA To PCB Project Wizand

Configure the PCB Project
Select an existing PCB project to add to or enter the name of a newr PCB project.

PCB Project File Name : CASpirtLevel 2E.PiPCE

I Lancel ]‘ < Back ” Hewst »

138. #f5€ PCB L4 K

e {E Configure the Main Sheet 0¥, F57E Main Sheet File Name
Auto_2E.SchDoc, Ji+E K st Atz i, st Next 4k4:54%
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FPGA To PCB Project Wizard

Configure the Main Sheet , \

Select the name for your new schemstic sheet. Set up any additional options for construction

of the sheets L

tdain Sheet File Name |E:\Aulo_2E.SchDo: |

Component Designatar :

[ Standard Sheet Size Whers Possible
() Metic O Imperial

Connect Power Pins via Power Ports

Unuzed 140 Pins

Input-only pins
Special Function Fins
QOther 170 ping

[ Cancel I[ < Back ” Mexst >

K 139. : Z [ 4RIL T

e 1 Configure the Sheet Symbol Sheet 2%+, %L+ Create Sheet Symbol & ik
HE, 955 Sheet Symbol File Name >4 SL_Top.SchDoc. &7 Finish 5 il 5 .

FPGA To PCB Project Wizard

Configure the Sheet Symbol Sheet

Select whether a sheet contsining & sheet symbol should be crested and configure its name.

Create Sheet Spmbol

Sheet Symbal File Mame : CASL_Top.SchDoc

g

B 140, ) B RF 5 LT

o fliH] FilenSave As JfiAr H 2l A iy w5 A5 i 28 1] S A

o [AIFEALH] File»Save Project As SKARAFHTA4E K PCB TR 37T H 3%

o HUE, HEAMRIE SO AN, DR R e TR T Bk AT R . 1
&, X IRATAT AEA AN BE S A ) FPGA T A58 5] PCB T, £iili PCB T4
B, e TR gtk as ey A alsUE TR S5
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Projeckts X Projects X
‘Workspacel, Dertak - “workepacel.Dgniafrl -
| S piitLevel PRIFPG |[ Project ] | SpiitLevel 2E PPCE |[ Project ]
(%) File Wiew () Stucture Editor (%) File Wiew () Stucture Editor
- S SpiritLevel 2E_PriPCB
=11 Source Documents =11 Source Documents
SIFE| 5| FPGA Complete.SchDoc SIWE| S| Top.Schloc
_.rﬂ Pl W hd = Auto_ZE.Schloc
=1 L Settings = &] SpintLevel PRJFPG
=11 Constraint Files =11 Source Documents
% HEB1_B_XC25300E -EPL 208, Constre -2 5L_FPG&,_Complete.SchDoc
€, 5L_Project Constraint S P Whd
% SizeT est. Constraint + L Settings
= il SpiritLevel PRJEMB =l 5l SpiritLevel PRJEMB
=11 Source Documents =11 Source Documents
[&fl main.C (= main.C
TimeT5ES1.H TimeT5K51.H
LED_Control. H LED_Contral H
i&fl led_control.c (=l led_control.c
=] TimeTSKE1.C = TimeTSKA1.C
(=il BubblePattems.C (=l BubblePatterms.C
BubblePatters. b BubblePatters.h
=11 Generated + 1 Generated
=1 C Source Files
Q] SpirtLevel_cstart.C
=1 Constraint Files
% SpirtLevel_Memomn. Constraint
= gail SpiritLevel_2E_PriPCB
=11 Source Documents
& suto_2E.SchbDoc
2 5L Top.SchDoc

Bl 144, g i 2 (1 TRE AR

o UBEH ALK TRESSHY
o DRAFHRITARICAF

10.2 BT H

10.2.1  PCB X7 I AT #

1R 22 N n] BEAENIE H-4 Sk i) Auto AT Auto schematic SCE7F FPGA to PCB Project
Wizard (Fid FErb 0. Auto SCAFEIEE T SEBRIK FPGA J5UEE P by s I FEAH Y. (10 35 TR 42 2 i
H . Manual SRS T —AN BRI, 2B EIRF 568 T 75 Auto SCHE A SR A i
s B . B8z Auto SCAFRT Manual S 11— AN 58 S s i A B S
Iig o XM R AEAI 1 Auto schematic SCIF LT JAIAS AN 22 5200 3 Manual SCEFR)IE R
R

FPGA #3113 1 29 3148 TR 73 RO AE L9 RO e S ARn] BT SCE IR 23 e, B
A LHCE R THRMEC, SRS R IX e L S N B A A . (H2, —H FPGA i E AT
PCB L2 )&, W T Bk ook ik PCB Lk, 25 iXeeiiaryy G M%) FPGA T/
SRR DAORFF A LR [ A2
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38. WE—EWZHTTE
AT PR T AT S PR P 2 S B IR e IXEHRAE project options X HE() option Fras L i
o EIXPIFOTIET, AL B P v S PR PR R AN A, O R R .

Options for PCB Project SL1 Xilinx Spartan-IIE PQ208 Rev1.01.PriPch

g (| Multi-Channel | Default Prints | Search Paths | Parameters

Output Patk: | C:ADocuments and 5 ettingshmatthew. bergarentD eskbophS piritLesel-5 L1 Unit Dutput files '[5'
Output O ptions
Open outputs after compile [ Timestamp folder
[ Aechive project document [ Use separate folder for each output type
Metlizt Optionz Met |dentifier Scope

DAIIDW Parts to Mame Mets - - —
Automatic [Bazed on project contents) w

[ sllow Sheet Enties to Mame Nets

[ ppend Sheet Numbers to Local Nets Allaw Pirn-Swapping Using These Methads

[ Higher Level Marmes T ake Priarity [¥] Asdding / Femaving Met-Labels

] Pawer Port Names T ake Priarity Changing Schematic Ping

0K l ’ Cancel

Pl 142, B EE R ATk

Adding / Removing Net-Labels 1215 ] DA% 2)) 4 A #7 JA - 1R 0 268 b5 0k S IR A 6 TR A2 6
AR TR SR . IXRE, AR At T LAAS F B

Changing Schematic Pins 7 70 1/ Altium Designer #4i PCB 22 2% L5 RS #e ) 15 i ok
Pzl Bt BT LA A

TSR [AI I SEPEPANIETH,  Altium Designer ERUCKH AT B 25 bR%5 . T S 1% W 2% 1 VAT I 2% b
%, AKGAS I 8 KRS L

39. WE AR

TEBHA TR RS B2 BT, ¥ 5 LU TR B R W B AT L) 1D, DRIk S S BT A 1R R T LA AR
AT B FHTA FPGA I /O AT LTS, SK3RAF AT KB4 AT ), (1t BEAR AR
INEBAATAHASE o« B2E, —SERT A BNV FR DD B (R LAMG 7 BRI LB 1A
VREF 5 ), — MBI eI RE RO REAE T s LUK, 3 BB (0 R 4 P S A A T A o R
TS BT BEE AL VO bRAE. DRI, HL A VPR 4 00 (e LAt A 32 11O Bl (R 4500 o
AT B o L I

JL A8 T LAE L 5 B P 5 PCB i 5E L, W1 R ik
40. 7 BB B S B I o i B A AT A

TR T L SR R ] B RS e 4, T B Tools » Configure Pin Swapping iy
Ao B IINRRES T derk b BT T AR AR
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Configure Swapping Information In Components
Component Information Configure in Schematic ]

Dezignatar Comment Footprint Library Reference Ping Parts Fin Swap Data Part Swap Data

R 100R CR2012-0805 Fesl 2 14

R2z2 100R CR2012-0805 Resl 2 14

Ral 2F0R MMF 34 MNFR34 a 141 (B8]

R&2 2F0R MMF 34 MNFR34 a 14 [8/8]

Ra3 270R MMNF 34 MNFR34 ] 14 [8/8]

Rad aK7 MNR 34T MNFR34 ] 14 [8/8]

R&5 aK7 MNF 34T MNF34 a 14 [878]

R&E aK7 MNR 34T MNFR34 a 14 [878]

R&7 a7 MMR 34T MNR34 g 14 (B8]

R&8 47 MNR 34T MNR34 g 141 (B8]

R&3 2F0R MMNR 34T MNFR34 a 14 [8/8]

Ra10 270R MNF 34T MNFR34 ] 14 [8/8]

51 TL3Ew W 050 PCE_SWITCH PCE_MOUNT_SWITCH 3 11

52 ABER-8104 DIP-1B-KEY AEER-8104 16 14

53 DTSM-E1-MR B2FS_SWITCH B3FS 4 14

TR (5] TP TestPin 1 14

TP2 (33 TP TestPin 1 14

TP3 [1%8) TP TestPin 1 14

C25300E -BPO 2080 FO208 XC25300E-EPO208C 208 343 [146/208) [4/208]

uz ADXL202E E& ADXL202E ] 11

uz L 10841540 T0-263 L4 10841540 3 14 [243)

us LM 10841540 T0-263 Li4108415-4D 2 14 [243]

us HCFO25V020C W020 ACF025V020C 20 14

Ug SHF4LVCIGD4DEY 50-G5/P.95 SN744HCTGO4DEVR ] 14

1 25tHz Q5M0_4200 Q5M0_4200 4 14 oy

[ Only Show Companents with Swap Infomation

143. W ANIA] (et v e i AL #e 4l

Hf; Configure Component $i#H K FEARA G A HA (1) o, B 7413 i Xt ok
A Configure Pin Swapping For ... X[ 1.
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41. £ PCB H Rt B HA
o ARARBEE A AT W otE, 3EF Component Actions >> Configure Pin / Part
Swapping ... .
e ¥ Tools >> Pin / Part Swapping >> Configure 14, it X\ Configure Swapping

Information In Components %J iFHE(IL_F1f1 ). EFARAE Al deff, midd
configure Component %41t A\ Configure Pin Swapping For ... X} i AE.

Configure Pin Swapping For [U1 in SL1 Xilinx Spartan-11E PO208 Rev1.01.PrjPch f Spartan2E-300_SL1]
~
Pin Status Swap Control Fields FPGA Attributes
Drezignator Fin Mame Met Bus Type Part Group Fart-5equence 10 Ban... | 10 Stan... |10 ..
Pa0 GCKO, | CLK_BRD Input 4 True ||
P77 GCK1,1 CLK_BRD_1 Input 5 True
P153 DIN DIN 10 1 2 True
FP182 GCKZ, | GMD Input 1 True
F185 GCK3, | GHD Input 1] True
P151 140, L3P_Y Ha2 ln} 1] True
F189 I/0,WREF 0, L4 HAZ 0 1] True
P188 140, L4P_Y Had 10 a True
P187 1/0 [DLL). LBN  Hal 10 a True
P11 140 [DLL). L5F  HaE 0 1 True
P179 140, LEN_Y HAF 10 1 True
P180 1/0 Hag 10 1 True
P176 140, L7N_Y Ha3 10 1 True
P178 1/0,%REF 1, LE HATD 10 1 True
F174 140, L8M_Y Hall 0 1 True
P175 140, LFP_Y Hal2 10 1 True
P169 140, LAN_Y Ha13 10 1 True
F173 140, LEF_Y Hald 0 1 True
P1E7 1/0 Ha15 10 1 True
P168 1/0,%REF 1,19 HAIE 10 1 True
P165 1/0, L1OM_YY Hal? 10 1 True
P1EE 1/0 Hal8 10 1 Tiue
P1R4 10 WERFFT 11 HATS [N 1 True ¥
N~—
Show 1/0 Fins Orly [v]

K 144 7255 AT Heis Bl h i 2 A el 1D

Fr A5 AT RIREAS 4 1D R/ T LA 1 Fh A 6
Bas A LA 11O & A BLRIE M As Bl b . W] LLF T 4E Swap Group ID [X 3k B #zit
NARRES, B SR A B SRR AR B A [R5 T 17 ke 2 B A He 4

42, WE—E RO R E AR AT
SE SRR 5, AEBEAT 92 BR K IR AS e 2 e 75 AT — AP 4R Altium Designer H
ST SE AR SOVFREAT B AR (W SR AF AT A AL e . X T —ANg e Moo, 78 PCB B F
ek BB S T s B e, ARJG1E swapping options 117 FH 4% Enable Pin Swaps. *f
BT B A He 1) TT AT A BEAT I TRAE
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Component U1

Component Properties Designataor Caomrment
Layer Top Layer ~ Text 11 Text #C25300E-6PQ208C
Rotation 180.000 Height Trmm Height 1.524mm
% - Location |174.45mm Width 0. Trm Width 0.284mm
¥ - Location | 23.875mm Layer Top Owerlay v Layer Top Overlay v
Type Standard ~ Rotation 180.000 Rotation 0.000
Height 4.1 % - Location | 129.6mm % - Location | 123.607mm
—— ¥ - Location | 2.55mm Y - Location | 34.759mm
Lock Primitives
. Autoposition |Manual w Autoposition | Left-Below w
Lock Strings [®] i o s
Locked Wirror ' Mirror o
Dezignatar Fant Cormment Fant
) True Type ® Stroke () True Type ® Stroke

Font Name |Default v Font Name |Default v

Footprint Schematic Reference Information

Hame POZ08 Unique Id WO TBLEE \wdw/RAKOS]

Library *iling Spartan-|E.IntLib Designator 11

Description 208-Pin Plaztic Quad Flat Pack (PO208) Hierarchical Path |SpintLevel 2ENU_SLFPGA_Auto 2E

Defautt 3d model Description FF, Standard Perfarmance, Commercial Grade
SCH Library tl
Library Ref #C25300E-6PO 2080
Channel Offset [0

[1]8 l[ Cancel ]

&l 145 AERETCIT (K6 BIAZ #e

10.2.2 A#H

ESCT A D 2S5, WA LAREAT SEBR A IAC e 7. (RIS PCB S, k4%
Tools SEE T Pin/ Part Swapping @74, SR Gk — R AT As #e.

Automatic Net/Pin Optimizer n] LU AESCH R A BRI oo b, AMUNBE T FPGA #84F.
B IR AR SR 2 B AR T AT AL, (R IR S AT T A A He 4] 1D R . X
AR WL D R PR, R D A R 3 Rk i
P, AT Z AR X WTIER, KA R ST SO S 28t 3, DL A I TR =
JEI 3840 o
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Kl 146. H2hE AT B2 FT R

MCE AT R XA PCB I rT LUA e A 28 BB TR ] DR RS EE AL AT £k
JITLL, FPGA 41 LT 17O Siig I #4 3 1iE T AR RI R A 440 1D

5| [

AT i
S 1 24

147. BN RS2 A BEfFIT I Rk

Interactive Pin/Net Swapping T H e VFXHE IAZ B AT R0R, T DAEAT VR 22 U SR ) 45 A
ACHe. [FIRE, IR IR ST RS I A He 4l 1D,

AT LAEAT — RANAC AR . Lo, JRAGEHT A HAC#e, 2 kA B LAY
AN IE 1) WA 28 185 SRV A T A0

WER BT AT 28 FPGA S RAH BLBE R A (Bl U1_X1, U1_X2), tF Bt Zimiamn,
XLEB AP A 2. SNV AU A e TR, Bt AR e REE N 2511
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FHEATH), XIS AN E R e G U1_X2 R U1_X1 2 EERE ), AN
PR —ie A, (HETF TR A e L fedE U1_X1 BT

AN A AR B SE B PR o R S e AT I A T DU ) X ] e I
HUARII DL R L s SLCE IR I BN, By A EE B BRE M 4hnAs. TEEE
(R 5 B AU R B AE FPGA #344 Js 1] & R Fl FPGA To PCB Project Wizard mk % At 240
BRAE A S A UL T o

10.3 FPGA, PCB K& XU [F5

TEFE BT PCB 2 )i, BEAT IO A48 75 B4k 2 2 TRE A (i A SCpE b . n B2 58 PCB i
K, fiiH Design >> Update ...7ir% . HUBroeE, R0 LMEH FPGA Workspace Map k4 #r
ISR FH R FPGA TREH o R4 AR 1) FL S [l —FPGA TRHEE#E D20t 1.

FPGA Workspace Map E|§|
SL Rev1.01.PrjPcb FPGA Projects Soft Processors

U1 - SL Rev1.01 NoRoutes.PcbDoc U1 - SL_FPGA_Auto_2E.SchDoc
INTRRTARTRNTN

“TTITIIITITT
HC23300E-6PQ206C SpititLevel PRIFPG U3 - TSK51A

HC25300E-6PE205C

I NeRlk-
| Nexus [
1 pevice [
U5 - SL Rev1.01 NoRoutes.PchDoc U5 - SL_Config_2E.SchDoc
L MNB_Xilink_Spartan2
ST
HCFO2EW020C
WCFO25Y 0200
Some projects/components require updating. Click on a project/component or a link ta synchionize Show ECO: | ]

] 148. A # 2 J5 PCB/FPGA T R #2 1t 518 [H] 20

HLTiFA B 2290 ) Synchronize STFRE,  J0rH S BN (AT IR I 20 21 €4 65
o IR
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Synchronize U1 and SpiritLevel. PRIFPG Elfgl
Matched Signalks

Piri Mumber Electiical Type ~
Signal Name FPGA, FCB FPGA, FCE
HAT3 125 F1E3 Lu] o
HAT4 F126 P173 Lu] o %
H&15 F127 F1E7 10 0
H&16 P21 F168 10 0
H&17 P2z P165 10 0
H&18 P23 P1EE 10 0
HAT3 P24 P1E4 Lu] o
HAZ F110 F151 Lu] o
HA3 P111 F189 10 0
Had F112 F188 10 0
HAS F113 F187 ] 0 b
[ Only Show Errers Update ToFCB | | Update To FPGA
Unrnatched Signals
Unmatched FPGA Signals -~ Unmatched PCE Signals A To Do ltems
Si

Mame Pin Number | Electical Signal Mame Fin Mum... Electrical Obiject Action

= 5w F73 Input 2 FP182 Input
5wz P Input S=CLK_BRD_3 F185 Input [y
5wl P70 Input S=DIP_Swi F108 Input
[ S/ PE3 IrpLt S=DIP_SwA P03 Input =)
= 5Wh FEB Input ==DIP_Swi2 F110 Input
= 5WE PB4 Input S DIP_Sw3 Fi11 Input <
™ SwW7 PR3 Innust o ==NIP Suid P17 Innut bl
[ Add Nets To PCB ] ( £.dd Ports to FPGA ]
Recreate Autogenerated Sheet ] [ Export To Do ltems ]
( FRemave Parts ] ( Femave Mets J

Clase

K] 149. %7 PCB Ml FPGA T f&2 [alff 5

¥ Update To FPGA F 41 #E S BN #k 2 FPGA TREr, ok s miwfsthist, Ik 204 i
FPGA ZiSc i i e IMEHSAVFZSHNAE, J1™/E ECO & (% MESH — RINEH
MK Z%, 1F Engineering Change Order % 1iiHEH 7).,

Engineering Change Order @@
WMuodifications Status ~
Enable Action Affected Object Affected Dacument Check |Done | Message
v Modify (B TargetiD=HASFPGA_PINMUM [P120 2 In &, NB1_E_XC25300E-6P0 208, Canstraint
¥ Muodify [E] TaigetiD=HATO:FFGA_PINNUM [F121 In % NE1_E_XC25300E-6PQ 208 Constraint
¥ Madiy B TargetiD=HA11:FPGA_PINNUM [P122 In &, NB1_6_%C25300E-6P0 208, Constraint
v Modiy (B TargetiD=HA1ZFPGA_PINNUM [F123 In &, NB1_E_XC25300E-6PO208. Constraint
v Modiy B TargetiD=HA1ZFPGA_PINNUM [P125 In &, NB1_6_XC25300E-6P0 208, Constraint
V| Madify (B TargetiD=HA14:FPGA_PINNUM [P126 In &, NB1_E_XC25300E-6P0208. Contraint
v Modiy B TargetiD=HA15FPGA_PINNUM [F127 In €, NB1_E_XC25300E-6P0 208, Constraint
vl Modiy (B TargetiD=HATE:FPGA_PINNUM [P21 > In &, NB1_B_XC25300E-6PO208. Constraint
vl Modify [E] TargetiD=HA1F:FPGA_PINNUM [P22 = In % NE1_E_XC25300E-6PQ208 Constraint
V| Modiy (B TargetiD=HA1B:FPGA_PINNUM [P23  In &, NB1_E_XC25300E-6P0208. Constraint
¥ Modify [E] TargetiD=HAIIFPGA_PINNUM [P24  In % NE1_E_XC25300E-6PQ208 Constraint
vl Modiy (B TargeliD=HB2FPGA_PINNUM [P27 > In &, NB1_E_XC25300E-6P0208. Constraint
¥ Modify (] TargetiD=HBIFPGA_PINMUM [F23 -5 In % NE1_E_XC25300E-6PQ208 Constraint
V] Modiy B TargeliD=HBAFPGA_PINNUM [P30 > In &, NB1_E_XC25300E-6P0 208 Canstraint
G Mo, (1 T aenallN-HREERRA BIMML M 1521 5 I B N1 B W3S 3NNE BN INR Conotr aint b
Vaiidate Changes | [ Execute Charges | [Beport Changes...| [ 0rip Shaw Encrs

K 150 #fiil ECO

7
bl
s
BN

e T M PCB TH22] FPGA TR AL, {Hi& FPGA Workspace Map X if
HEATS AR BEAT S m et 5 2 [l . X ISFER 2 PCB LA [f) FPGA 15 5k T i 44 AN [ 14 1 2% 44

JFH, PCB it T FPGA R AT MR IIER . IXIFAEVAETBE LA Bt A hE
TAE, TR RS AT AT R, IS ERTHE T L S Th R TR K ZE 0 .
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FPGA Workspace Map
SL Rev1.01.PrjPcb FPGA Projects Soft Processors

U1 - 5L Rev1.01 NoRoutes.PchDoc U1 -5L_FPGA_Auto_2E.SchDoc
ININANAARNNTNNE

LLLRRRLLRRNARN
HCZS300E-6PG208C SpiritLevelPRIFPG U3 - TSK514

AC2E300E-BPR208C

Non
Nexus
Devica

U5 - SL Rev1.01 NoRoutes.PchDoc U5 - SL_Config_2E.SchDoc
LLLLLLLLLLLLLL NB_Xilinx_Spartan2

TTTTTTTITTTT
HCFO2SY020C

KCFO2SYO020C

Some projects/components require updating. Click on a project/component or a link to synchronize. Show ECOz

Kl 151, = HsEILE 22 1) PCB/IFPGA 1R

. 16 PCB LT B ACHZ 5, W A B BEAT (R UL 4 ;e W3 FPGA LR, I
PIAS TREE B e i ml b . X, 0B 4T vendor place & route tools(7E Devices #1141 ()
Build BB ). X2 KA IRIAS #e iR A5 B R AR S ST, B TR 240 e N H B4
(52 kr FPGA #1Fr. FEHHZ1T place & route tools AT LLAffi {1 i A e B F 88 FPGA
R

10.3.1  FPGA T ME A #
Bk FPGA Sy EAERE G I, s 7 BT AT i . BVFIXAN Bk A1 FPGA 2W)
A0, (EE A LS vendor tools )t &R I 40 5
YRS AT AR 5 04T G 40, A oA AR ) PR
XA RSERZ T, FIREA BT S FPGA 24 KRV & 2 5, BTk 75 2 5 A0
i) vendor report file.
FITPHBATAR R AR SCAEZ 5 M\ Design SRE#3%EF Import Pin File a5%. HEIEK
vendor report file 23 HILLEA M (1732 . 5 A IX AN SO AT LARR $hs 75 B2 50 0 20 R S0
XL SR HA 0 3 7 B S e 3 PCB L b 25 XA R 5 BT A 20 0 I R A2 A I
[, FTA S R RE B FPGA Workspace Map #fiEHEHT .
N\ FPGA Workspace Map X[ iEHE, 7] LUE 2| R B8 -FPGA TR D4 id .
S XAMEER S L Synchronize SFRAE, L S2 56 i (A3 1) 4 A0 6 1 5
ZR (RN VTN
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Synchronize U1 and SpiritLevel. PRIFPG

I atched Signals
Pin Mumber Electrical Type -~
Signal Mame FPGA FCE FPGA FCE
H&13 F125 F163 10 10
Hatl4 F126 P173 10 10
H&15 P127 P167 10 10
H&16 F21 F168 10 10
HA17 P22 F165 10 10
HA18 P23 F16E 10 10
H&19 P24 P164 10 10
Haz Fi10 F131 10 10
H&3 F111 F183 10 10
Hid P12 F188 10 10
H&5 P13 P187 10 10 ¥
[ 0rly Show Errars | Update To PCE_| [ Updale To FPGA
Unmatched Signals
Unmatched FPGA Signals ~ Unmatched PCE Signals ~ To Do ltems
Signal Mame Pin Mumber | Electrical Signal Mam: Pin Mum... Electrical Object Action
7 Input CLK_ERD_1 Input
- S P73 Input ~=CLK_BRD_2 P182 Input
- Sw2 P Input ~=CLK_BRD_3 F185 Input T
- S P70 Input —=DIP_Swa P08 Input
- S PE3 Input ~=DIP_SW1 P109 Input Y
- 5w PES Input —=DIP_Sw2 F110 Input
= 5WE PB4 Input R=DIP_SWw3 P11 Input <
R PR It 4 S=NIP Swid F112 Inmut b/
( fadd Nets To PCB ] [ Add Ports to FPGA ]
Fecreate Autogenerated Sheet ] [ Expart To Do ltems ]
[ Remove Ports ] [ Femove Nets ]

Cloze

] 152. &2 PCB Hil FPGA T2 [HH[F

Hiifi Update To FPGA 421 B Hr Nk 21 FPGA TR, X276 H JR B AT — R 41
R R A A% 41 CR ] ECO 195 K

PATIX L AR 24l PCB-Jit L B i (W RS 2P i A7 PCB A7 AE U)o ek B
B 2 DA SO 0 A8 47 TR I 248 1) T X8 PCB SCAR(IRIFER A ECO 9, W R ).
R IS EL, AN PCB U THE— D i ae .

Engineering Change Order @@
Modifications Status »~
Enable Action Alfected Object Affected Document Check (Done |Message
v Modiy | L1-43 Netll1_43 5 HB13 In [ 5L_FPGA_Aute_2E.5chDoc
¥ Modify =g U1-44 Netll1_44 -> HB14 In 2 SL_FPGEA_Auto_2E.SchDoc
v Modify — U1-45 Netl_45 -» HB15 In L SL_FPGA_Auto_2E SchDoc
vl Modify — LI-46 Netl1_4F > HE1E In [ 5L_FPGA_Autn_2E.SchDoc
¥ Modify = U1-47 Netl1_47 -> HB17 I 2 SL_FPGA_Auto_2E.SchDoc
¥ Modiy — U1-48 Netl_43 -» HB12 In L4 SL_FPGA_futo_2E SchDoc
[ Modify —of LI1-43 Wetl11_43 > HB 19 In [ 5L_FPGA_Autn_2E.SchDoc
¥l Modiy —| U1-E5 Netl1_55 » LEDS? In [ 5L_FPGA_Auto_2E.5chDoc
¥ Modify —q U1-56 Metl1_56 -» LEDSE In 2 SL_FPGA_Auto_2E.SchDoc
¥ Modify —o U157 Metl_57 -» LEDSS In L SL_FPGA_Auto_2E SchDoc
(¥ Modify — L1156 NetlH_58 > LEDS4 In [ 5L_FPGA_Autn_2E.5chDoc
¥ Modify =g U1-59 Netll1_59 -> LEDS3 In 2 SL_FPGA_Auto_2E.SchDoc
¥ Modify — U1-B0 Metl_g0-» LEDS2 In L SL_FPGA_Auto_2E SchDoc
¥ Modify —4f L1-61 Wetll1_B1 -+ LEDS1 In [ 5L_FPGA_Autn_2E.SchDoc
' b meifi — [1M.E2M=HI1 7. | FOEN T A0l _FPRA Avbe IC Crllae ]
Validate Changes ] [ Erecute Changes I [Eapnrt Changes I ] Only Shaw Errars

153 .ffiik ECO

10.3.2 PCB fl FPGA T & {5 BIxs #
Wi PCB F1 FPGA [/ e WA 3T R, 4 n] Lk N FPGA Workspace Map Xf
THE, P R T IR B -FPGA TR A I R B (L (0 3 ) o
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X EeRE 2 7 tH Synchronize XFIEHE, HPORFE IS LA R BoR . [FIRIX L
RIS AT 177 10 (PCB %1 FPGA Fl FPGA £ PCB)UHT BB Z AT, W R ZEfix i
B S IR SR AT SR, JEEHA BRI, BT AT B AR R

HE, EERAINAS T M7, S Update To PCB 5# Update To FPGA #4411

7t Engineering Change Order XJ U HEHT, A7 (19 5 50l 2 e . FH B0 e 19 5 ) o A REFRAT]
i S Y S AT ), RS AT S

1 Synchronize X TFAE PR ELN, S A 1% 1 Update $240 k40 5 o H 21 55
—AJ5A) ks

PAT G K HBLIY Engineering Change Order S iGHE 14, 2 J& Synchronize Xf i HEZ
FRXBRE, Matched Signals #1384 BoR i 22 7 (4B o gtk ). £ FPGA Workspace Map
SPTEHER, RSy T NI B 50 4 [FR R (B 1)

1033  SHI—EHIH
o XM EA T AL IREARAE
e FIJF SL Rev1.01 NoRoutes.PcbDoc.
e {I project options X1 HE HL[¥] options #7545 HLi% £ Adding / Removing Net Labels
T, AE$E Changing Schematic Pins 3. i OK %4154 project options X iff
HE .
e EFf Tools » Pin/Part Swapping » Configure...fir %>
o &P FPGA Z3fF, 1] Configure Component iy 4
o TP URHE R 2o R Hr K F b i) Show 1/O Pins Only LI 6 o
o NG TR ME— 1AL ID:

e INW\TA
e DIN
s N ‘ 5 .

o PN IO BT LUSCE 2] i general _IO A 2L HL

Configure Pin Swapping For [U1 in SL1 Xilinx Spartan-1IE PQ208 Rev1.01.PrjPch / Spartan2E-300_SL1]
~
Pin Status Swap Control Fields FPGA Attributes
Dresignator Pin Mame Met Bus Type Part No. | Pin Group Part Group Pait-Sequence 10 Ban...| 10 Stan.., |10 ..
P80 (GCKO, | CLE_BRD Input 1 4 Tre
P77 GCKT, | CLE_BRD_1 Input 1 5 True
F153 DIN DIN 1o 2 din 1 2 True
P182 GCK2. | GND Input 1 1 True
P185 GCK3, | GMD Imput 1 a True
P13 140, L3P Haz o 1 general_i o True
P1e9 1/0,VREF 0. L4 HA3 o 1 general_i o True
P188 1/0, LaF_Y Had 0 1 general_i il True
187 /0 [DLL). LEN  HAS o 1 germ a True
P1g1 /0 [DLL). LEF  HAE 1o 1 gen 1 True
P173 10 LEN_Y Ha7 1o 1 gene 1 True
P180 140 Hag 1o 1 gen 1 True
P176 140, LPN_Y Hag o 1 =00 1 True
P17e 1/0,VREF 1. L6 HA10 o 1 =00 1 True
P174 140, LEN_Y Ha11 o 1 gen 1 True
P175 140, L7P_Y HA12 o 1 gen 1 True
F1E3 140, LSN_Y Ha13 1o 1 germ 1 True
P173 /0. LaP_ Ha14 1o 1 gene 1 True
P1E7 140 HA15 1o 1 gen 1 True
P1E2 1/0.VREF 1. L9 HA1E o 1 =00 1 True
P1ES /0, LTON_YY HATY o 1 =00 1 True
F16E o Hats o 1 general_i 1 True
P1R4 10 VAFF1 11 HATA n 1 neneral 1 Tuie ¥
Show 120 Pins Only .

154. Jy A7 1K 10 & iR 2 A el 1D

Module 3: Schematic Editor Basics 0-128



o JEF OK

o H FPGA #BCK, /s T PCB [#HD

o Wil FPGA #8fF, 411 ¥ Component U1 X[iF4HE, ¥ Rotation i)k 180 &, k#¢
OK

o ] BB IACH TR KT 4 L

o SERFRGEHUE AT

e [1]3] Design 34, 1% Update Schematics 145 JHIAS it i () e 2s 5538 21 PCB i
B

e 7 FPGA Workspace Map, fi# 2 TATIE B FIAFCAE S Mm@, fEX—»
i, PCB & E3CHY, FrL S AT Sy, 220k $% Update to FPGA i3 .

o DRAFURPTIN A%

GERE: PR LB EE 30 minute

Module 3: Schematic Editor Basics 0-129



	第一天
	1 Altium 历史，以及产品介绍
	2 DXP 系统平台介绍
	3 Altium Designer 设计环境
	4 Altium 免费资源，支持及帮助中心
	5 从 PROTEL 到 Altium Designer
	6 原理图编辑基础
	7 原理图绘图工具以及电气连接工具
	8 创建第一张原理图
	9 全局编辑
	10 完成设计项目
	11 项目编译及验证
	12 集成库概念介绍

	第二天
	1 库编辑器
	2 添加模型信息到元件
	3 完成原理图设计并更新器件
	4 PCB 基础编辑
	5 创建 PCB 设计文件
	6 将设计更新到 PCB 以及设计同步
	7 PCB 设计对象
	8 PCB 查询，全局编辑以及设计复用
	9 设计规则
	10 PCB 布局
	11 PCB 布线

	第三天
	1 铺铜及内电层
	2 PCB3D 功能
	3 设计规则检查及报告信息
	4 设计输出
	5 高级项目功能
	6 FPGA 及嵌入式设计实例
	7 FPGA 设计捕获以及实现
	8 FPGA 设计实时调试
	9 重新绑定设计到另外的 FPGA 器件
	10 FPGA 到 PCB 设计


