Sl




BER (F—K)

08:30-09:00  &id
09:00-09:15  fAifr NI IS i

09:15-09:30 % & (MR K)

09:30-10:30  H E  (BUBAM. WE. CHEIMEEAa )
10:30-10:45 A&

10:45-11:15  FoE (BUBSN. WE. IR EEG )
11:15-12:00  F=F  OufTFERVETR | ERIEH)

12:00-13:00 %

13:00-15:00  FH=F  (ufFFEREIR | ERIZ)

15:00-15:15 {KE
15:15-17:00  fEPUEE (2 Kl(Drafting) #1715 (Text))
17:00-17:30  [n) /8 A

BPYS




R (3 K)

08:30-09:00 %%, Hj -~ KFIEAEE

09:00-10:30 L  (WIlER)

10:30-10:45 A&

10:45-12:00  FhEE  (KITHER)

12:00-13:00 %
N
N

13:00- 14:00  ZFHE/NE (A JR(Placement))
14:00-15:00  HE/NE (M R(Placement))

15:00-15:15 kK HE
15:15-17:00 Z-tFE (A (Routing))
17:00- 17:30  |n) /81 LA

BPYS




R (F=R)

08:30 - 09:00
09:00 - 10:30
10:30 - 10:45
10:45-11:30
11:30 - 12:00
12:00 - 13:00
13:00 - 14.00
14:00 - 14:30
14:30 - 14:15
15:15 - 15:30
15:30 - 17:00
17:00-17:15
17:15

2% NI RN 1P
FINFE (A2 (Copper))
e

BILE (WHRE)
B+=  (CAM#EH)
A

B+=  (CAM#EH)
Ht—E (LFEHESGH4(ECO))
RIS

e

L

W5 AR

2N

BPYS



PIS

e




AT 2

o PUATIEELH Autorun.exe Bk Setup.exe?z BE # A

o JTRRBRAE 2R \Padspwr H 3k
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BAF IR K

Standard Design Memory Requirements

PowerPCR/PawerBGA require:

o 16MB to start on Windows NT 4.0 or Windows 95/Windows 98,

o 20MB to 24MB for 1500 connection designs,

¢ 32MB in DRC off and 48MB in DRC on for 6250 connection designs.
* 48MB in DRC off and BOMB in DRC on for 8500 connection designs,

Hote: Increase the memory as the number of connactions increases,

o HRUMBIERS

— Windows 95/ 98
— Windows NT (4.0)

. ﬁﬂ%@#

Pentium/ 100 MHZ (i /M)
— Pentium/ 300 MHZ (#£1X)
— /NEPBETE 1500 iE 4 (20-24 M)
— KZI¥: 11 5000 iE 4k (32-42 M)
— #iYZ M HELPIFREQ ASK
QUESTION/MEMORY

EDUCATIONAL SERVICES GROUP



BRI

« PowerPCB 75 25— %2 4 JIN % 2% . (Scurity device)
— AT IF 1 (Paralld Port) L

— IR A 44y License.dat ( PowerPCB v3.57%
Pcblic.dat)

— JEH 7T /padspwr/security/licenses H 3% T

o R HERE BRI E M RS L
— BRI 4y (Key) 345 DI A (license.dat Blpeblic.dat)
— ZMRBOCHREE 45 & AE— R 41— 30

’ . DUCATIONAL SERVICES
SRR VWiINIRNETY
S s T S




B0
Viewlogic F{#Z 1L
— [FIREAE F Fleximityn 25 77 2,

Autoexec.bat 1) E X ik
« HAALM_LICENSE_FILE & X

 Windows 95/ 98
1t Setting/Control Panel/System/ Environment it

ITWE
« HH LM _LICENSE FILE 7 X
e WindowsNT

WERA P BL AR BB
— W 3E 5 (Comma) Al 435 (Semicol on) 43+ [
— il set Im_license file=c:\wvoffice\standard\
license.dat,; c:\padspwr\security\licenses\license.dat




CHAPTER 2 - USER. INTERFACE

B O R D T T B e e e e e d
BIOTSE OPEFATION ..o 3
SRR TIH G LTI o THE MO e e e e 3
L N L 1 O PP TP TP U PO P PP P PP ST TPPPPN 4
AR ) ) T T PP TP T T TP USRS P PP PP ST PPPPPN 5
T L B A o T S e e e f
T L B B e o e e e oo oot e a e e e e T
Lo N L 1 PP 3
SELECTIOHFILTEER........ootni it e e e e s e e e e e e s e nines 9
PEEFEREF RS DL TI0r i e et e e e e e o e et e e e e e e e e e e e e as 10
DESIGH T ... e e 10
GLOBAL TAE . e e a e 12
L ) i 1 L T PO TP OO U U PP PP PR PPRTRR PPN 14
oy A 1 L 1 21 T TP TP OO U OO OT R PR PUPRUPPPPPPOE 15
e 1 o 10 PR 15
T T T e e e e et e oo oo e oot e 1r
FILE B T T T . e e e e 1z
BIODELESS CORIIALIINS .o 20

PDS




KT S 1H1 (Graphical Interface) &4

FHFEI’J@%/)EHFEQE(GUI)
PowerPCB 1] 4t [ faj /1
—  SbnAE
— T.HZ(Tool Bars)
— T.H#(Tool Boxes)
— IRFSE 1 (Status Windows) / 33 38 #% (Filter)

R A (Setup Files)

— % (Preference) X i fiE
— W E(Display Settings)
— %ﬁﬁl@lﬁ(ZOOmlcon)
— J A& (Capture View)
— B EMZ(View Nets)

Sy
F % (Modeless) fr 4 (1 BB 7 2)

EDUCATIONAL SERVICES GROUP




Power PCB [f] A 1H

WG Bl JZ (Active Layer)

\corpPLACE.pch - PowerPCB
indow  Hely

Ep<
1 00w @] 9| 2| =< <

EEE

R (Pl

Down Menus)
O e e CE y H 4% .
i+ ; + T HZ(Main
; KRR AN = TOOI Bar)

‘ .
IIIII : ;.u:muum . - mf‘ i :I:/f/E lzigz
S (Working Area)

FEARIIXY A% (Cursor X/Y)

[we [G:2525 i |352-:A/ -
4
\ {5 VB 11 (M essage Window) | \ |
) / BB T g
(Default Working Grid) 8

R K (Status Window) ‘
A ) 9 2 (Default Width)

| AEEEIE BeX



bR (M ouse) EE 1k

AR (Mouse) /28 (LMB)
—  Riii(Click)

— Shift +#15H(Click)

— Cntrl +xiif7(Click)

— XU (Double Click)
— {1 FHHizh(Hold +Drag)
— EAFHHES(E H A L)

iR (Mouse) 1 [H] & (MM B)
— R (Click)
— ffEFHHE5N(Hold +Drag)

B (Mouse) £ 4 (RMB)
R
N

EHE—AH s
AN INBPE P H bR

AN I3z £ H AR O£
H b o i R

i/ 5E KR
JlCAH TP IX B %
Bz H s

DYl L I TN L A R
N &L R

5L SR G B YE4R)
PR pein e S E NIRRT AR




i AR BT 1B

o EFE
— AR DUHT#OE 3 H N F BUAE AR R A gk
— AR BRET T Al IR
— WERIRA EAEBAEMT NG, AL — T RAs

o NI EIEFE
— JLCntrl BRI [FIIN 1E H bs LA Ube 2t

o ANEFEIH
— Y BRI 2 W R H A L, HCtrl B i
FBRPR A28, AR

EDUCATIONAL SERVICES GROUP
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J3 M IR BT 2

RS X (Pin Pairs) = Shift + % £E3% 2& (connection)

PRI M 2% (Nets) = Click then F6

IEEE— M Z5 1 (Nets) LI A& I(Pins) = Shift + Se & I Pin)
R Z 1L (polygon) I T A1 = Shift + e — M4
L2 R = R — i 5 fi Shift

EDUCATIONAL SERVICES GROUP

b Lamsled PADS




B A

o w N B O b © 00 N

et TN

) LA B — Nl
i /N

[ 228 B — Nl
[ A7 K B — Nl
Wl

[ N B — Ml
UK

10 ik s

I paze H o

BPYS



2|

T WL X I8 (View Area) iER1E
o T ZE RO
5 T AT B
Fit % i e S 0 OB O /N

FEAE B A T 5 S 517 B AaoRs LA D Ao Sl i P 2%

BPYS




E, H I[H]EnmpnnentSideLa}lerj ﬂ () \IE% m ‘{,ﬂ ﬁ r IE

i | <3f
/ A \
] W,
(7 ST BT
v B 2 BN
i B

fRAGEFE Redo

e Undo
23:F€|(Draft) TR %
Uil (Design) T L 6 TRE S dran 2 (ECO) LR &

A 3 ]SRRI (Auto Dimension) T H &

EDUCATIONAL SERVICES GROUP

BHA T PADS




T HE.&(Tool Boxes)

22 | (Drafting) 1. 2 &%
- / { Wit (Design) T.H &
o £ Zﬂﬁ'i“?l‘TﬂE(Auto Dimension) T & #&
R LR M8 ]| L T 4 (ECO) L A fx

4| (Drafting) 1 £ |_g 2z | 2|3 o) ezl ™ =) ool g =
p 0= Iy w8 e)v @Rk | &= ] 6] w6

R )i E(Auto Dem) -1 ?ﬁlﬁ‘d HE Y

?ﬂPD

410

Wbc

ECOIQ% EYARIEIE: NESE:

Z: ¥ (Drafting): @37.2D%k. MCTIUME. 2RI R DI XANEE L X

Bril(Design): JofF#EAE. FLMAZ AL, JufFRard. BRI, 11328
2

B3 N~ Anvd (Auto Dimensioning): T A 3hAni T
ECO: ¥t 58 Rl « 25w KN (onthefly)” V2 @ 7 FE doki 7 Bt

EDUCATIONAL SERVICES GROUP
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KA (Status) &

. e . X h T g AR AT R (Edit
SRS ., St... '
U2 % a7~ 77 (Reference Designator) \ St MEE) Place), Jt& Bt
— > I /—;J:y E_;:[ /—;
JCAH (Part Type) 4 q D A

B (Decal) & Fk — | BGA264.50

Component Side

)%'(Layer) ;: ¥ Shap to Grid

W3R (Snap GridyiRds {2} pisgena ﬁfﬁ%ﬁﬁ%

1% )y 3t (Angle Mode) (] Rt R BN
KA
JuEA /) (Auto Placement) 5, ————» Q HEE2HEE A H
WoRAi RN (Layer Par) o | 3" Mk 4
U1 R 1t PostagelX
SAGTFH Blbs A 4B

B4 —A % K
/N

Postage Stampfii & ——»

......

Sitaee -
i y e $ YYIiNNE!®
Loyl S A BQJDS,.W_M.



PRI AR (Filter)

[\ Seloction Fiter P K |
— Dezign ltems——
FIFHT PSR B P H I . mewme | 2l
W Labels Help |
E Elns EB/:
/ NN ' ELzE =
E *Tﬁ%**TTaﬁXQHT’ PZ E[ﬁ’lﬁ“?%lﬂ . ||: EI;JE:;S < (Electr|ca|)
¥ Traces ﬁﬁ

(RS LI H AR e pe B
T (S TT), B A et s

N v e W Urnrouted
‘{/ZJ:; ézlill: E‘ZYE‘ Z\jJ o ™ Fin Pair

[ Mets Hathing |

— Dirafting ltems ——

H TR ERIRES, EfFLayerst N E )G P Edges

1] ” v Cormers /Qélgl
; SR )G PR B¢ “ Select Items on Layer” #f gy (Drafting)
N P oTes Bt
[ Brd. Outline
v N 2N — > Layers: —
S TP IS G R H SN S S| B
_&_I;I_ I:FI . $E::Dmp;ner:_t Siﬁe La_l,l;r 'I.__Ii y
v-Brd Plane Layer 3 =] B

AT F XX UEHE, 7] L)L:L_ P vEES Bl Lt
Edit/Filter Mg H, tnf LLE Ebs A
PG R IR A I £

14T L2




Global

Wi 24 (Design Preference) X} ihHE

Teardriops | Cirafting
Diesign I Routing I Thermals I Auta Dimensioning

| Girids

A5l ' Preferences !El

| Spit/Mixed Plane

¥ Stretch Traces Duing Component Move <

i} Setup/Preferencef] 7T

— Move Preference
' Move By Origin

" Move By Midpoint

" Move By Curzor Location

Hudge

&+ Automatic <

R BTG BBk
A RIAE LB UG A (DRC) ¢

' Prompt
O

— Lenagth Minimize
& Diuring Maove

— Group Editing

AT R 7 3K
Jebr ki Ja A2 By UL

[ FKeep Signal and Part Mames

JICEE G RIS DR URG U I )

TN B E

™ |gnore Clearance
&= Qif

 After Move <
0 [T Include Traces not Attached
— LinedTrace Angle — Miters
& Diagonal & Diagonal
i~ Orthogonal N
A
™ Ang Angle
¥ V¥ Auto Miter <
~On-Line DRC Fiatia: |3.5IIIIZIIZI
" Prevent Enors
™ wam Errors Angle: |1EEI.EIEIEI

BUEIEL KL AL R R T

BCERIMARAL, LRI

Drill Dwerzize: |3

x|

Eés{el |

Al | Help




c o

Cursor- Y kr2k

124 (Global Preferen

R EhRIE P/ X I

N

Bitmap-ix B AR T 1 SR 3)

Bitmap Size- SE FRig 8l X I R /N T

Real-time Redraw- % & 24 N & BT, SRS

ce) X Th HE

W7
Keep Same View- frR¥F T -5 4l %

R o) By ¢

Active Layer-%

Hitrnam Size < I'IEBD v 1280

I~ UseBimapp [ FesMime Redraw

I [T Keep Same Yiew on ‘Window Fesize

W &ctive Layer Comes to Eront
/"7 Display OLE Objects

MW Dizplay Width: I'I

% Preferences ==
Teardrops I Dirafting I Gridz I Split/Mized Plane
Global | Deszign I R oting I Thermals I Auta Dimensioning

— Cursor —Drag Moves
Shyle: Pick R adius: & Drag and Attach
IW]‘ |5 " Diag and Drop
™| Dizgonal ™ Digable Double Click " Mo Drag Moves
Dirawing — OLE Document Server

v Update On Redraw
¥ Draw Background

Display OLE- ¥ & OLE H #rif) 7~

Minimum Display- ¥ & &/ .o~ 5

Automatic Backup- 15 & 7€ HH 45 T3 A 44 / |—/|/c6nce|

— Automatic Backups Design Units
& Mil
|nkerval [minutes]: 2D ~ Ll
Backup File... | b etric
Humber Back |3 -
umber B ackups:  Inches
Al Help

Units- ¥ & v B A7

i} Setup/Preferencef] 7T

EDUCATIONAL SERVICES GROUP
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— Selected Color Bt
Palette... |
EREREEREN - RESEN_|_|
(@I Sl G S G S S S

Defaul Palstte | 1’%)5@ Setup/D|Sp|ay COI OrS:J:Tﬂ:

Labels |'Dutlines

LI S S S

— Color by Layer -
Design ltems

Aol T Al Dbiectsl
Sl T Al L apers |

™ Wisible Orly
1]Component Side Laver 1

Ref. Des
Keepouts

e

Padz

1 |Atibutes

S

EEEEEN T

1 (Type

T

2llnner Routing Layer 2
3Gnd Flane Laver 3
ANDD Mixed Plane Layer 4
Bllnner Routing Layer 5
B)Solder Side Layer B

< < < <A

BERN_N -«
...... <] |Bottom
L

....l_l_ <1 [Emors
L

Bl | F (Taces
HEEE s
W] ines
HEEE_ i e
B | T |Copper

— Other Configuration

Background . Board Outline J I LI
Selections . Connection . o o
Save | Delete |

Highlight J
[ o | Ape | Cancel | Help |
PSRN IR AL, RS H AR
N T RAHEA H AR B2 BB, 4 A0 s R A A B
O TREFTE A R, e, RN %5 N T
VA AT AR I B 7 %, ik PRConfigurationdr 1K) 7] R 3k, ARG %

PR AR
S




2 H (Find) X 15 HE

| Find P |
—Find By Ref.Des. Prefis Fef. Designatars Selected ltems

I Ref. Designatar j EED 212

Achion: ISeIect vI MT Ei j-

i RY
[T Add ta Selection i

ok | [ ey | st | Eer. | Caneel | Hep | e
SUVFALEr A RT3, A B A T R T 7 22 25 4 R PETERE . L
1N 2 HE I B} A 75 ] A Y

h TR, EPAERnd By RIS %8R

(Ref Des), *f1-Actioni® &}y Select, RIGikf¥=H%

TR (Ref Des) i —ANHTSH (Prefix) , 2 fRiL$E gy
Apply, ‘EATTE B AT

T Q0L « BHEL NI 72 3

¥ ] Edit/Find$] FF

> :i-n

UER R BAT IS € BIUGrE, AT ROR IIrAT sk 2 1Y
Jufh#sIE

Beig (i L JE 2L (filter) , B7ILIERATEN A
VAL LRk, ERAIE LR




R K (Captur e View)XHHEHE

I RAFAN R PRI g 1 H 1T View/Capturef| I+
REWIRAF 218 9 LI

A T IR AT A R, i PECapture ), Caplure View
*ﬁ'%ﬂ ’ iﬁ)\@l IZEI E[/‘J g %ﬁ Wiew M arne:

AT EBMRRAF AL, ZEFView T
FISEHL, AL DR A SR

Ielete |

Lloze Help |
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BE M 2% (View Nets) GG HE

i View Nets | _ 5] =]
Het Ligt: Wiewy Ligt:
aN -
a1
aM3 Yoo
a4 YODO33W
A0 STEO
ADDA_BUST
ADDR_BUSZ2 N N .
ADDR_BUS3 @l‘i View/N etS:J:T J |
ADDR BUS4 | |
ol | << Bemove
Select By —Wiew D etails
INets j ¥ Traces Plus the Following Unroutes:
Yiew Unroutes Details
Calor by Met [Pads. Yias, Unroutes) oAl
* Al Except Connected Plane Mets
None.......J..J..JJ ¢ Unrouted Pin Pairs
D S O A e T Y R A e e O " Mone
0k | Apply I Cancel Help

MF W7 (BA BoR) LR T2k
fENet ListA 81 T e st AT k4%
fEView List 7 £ 4 W2 BAT LR 53 0E 1) Wos B

7y T 4ENet Listth i SR B W RIS AT BRCE,,  FRAddHZ 4]
Refgsh 2] View List Wo IEFCE T3, ARG FHEFEETEG

T WE View details, 1%64F 459K 5 106 £ /7 2 AT 1) ozl

o EDUCATIONAL SERVICES GROUP
WiINNET PADS




BE M 2% (View Nets) GG HE

i View Nets | _ 5] =]
Het Ligt: Wiewy Ligt:
aM ﬂ [refault
a1
aM3 Yoo
a4 YODO33W
A0 STEO
ADDA_BUST
ADDR_BUSZ2
ADDR_BUS3 J . N
ADDFELIS4 View Detall ﬁilﬁ
ol | << Bemove |
Select By —Wiew D etails
INets j ¥ Traces Plus the Following Unroutes:
Yiew Unroutes Details
Calor by Met [Pads. Yias, Unroutes) oAl
* Al Except Connected Plane Mets
None.......J..J..JJ ¢ Unrouted Pin Pairs
D S O A e T Y R A e e O " Mone

0k | Apply I Cancel | Help |

Traces Plus the Following Unroute: AN A Ks 5 11 4 28 1) 38~

o All- BoRPra &L
« All Except Connected Plane Nets- i 7 T V5 A 2 B2 211
J2 1) A 4%

« Unrouted Pin Pairs- ‘ol /8 12 (R A 1) 2 2k

« None KMIFTH A EL ML) o
T
f!!‘!!‘!:! A ME.




gy==!

AEE

« {FfIFile/Open N#E AR PCB X fF - i
« /T File/Save fR-AEARIGTBE T SO
o  EPIH(Reuse) MR BE Hi 5 .PCB I H— .

Save As Start-up File...

FEORERGRA, e 44 REU S

1 DhcorporatedemotiewlogichcorpPLACE. peb

o AFEUA B IRATAE Padspwr\Files H 3% T e )

4 D:hcorporatedematPowerLogichcorpunplace. pcb

— _ *  File\Save- i /T 4 HIHI SCIF44 (R A7
- EEm = [- 2 . FileSaveAs LLY A4 FARAE

| 14PTaokit Clale
| 1BlazeFouter __IPawerBGA

Fican e « File\lmport- E2 AFH 53 4M& R Eds (Ascii s

| IDocumentation L1 Security

Ei DXF. IDF. OLE 5§ ECO)

| liib

« File\Export- SRVFEHE LAY ks AR A7 (Ascii
Flenane: | geen_| DXFulIDF)
Files of lype: IPowerF‘CB Files [F.pch) j Cancel |

EDUCATIONAL SERVICES GROUP

B s B



T

gy==!

MAFEE

I ASCI Output

o AT IERAN D ZE K
RS dar th LLRTBEvE i — &80, RN

Filename . D:hweorporatedemosWiewlogichcorpPLACE  asc

Sections:
. [ 1PCE Parameters )

Unzelect Al | [ Reuse
[ 1Text

t: ines ML “ 1
FomPE Va0 Eét Bt EEAT A EAT]

Units: [ Decals

m [ 1Packages
[ FPartz

o BUHTHIASCI SO 2 RS 1l e A 2130

[ i’Ff'
Expand Attributes D[;L;ﬂs:zinns E/\J j\/ftl:}#}izlg EFI
I~ Parts [ 1Routes
[ | Teardrop: | DXF Export
™ Mets [ hizcellansous . = E
R ules DF File Mame:  d:\corporatedemo’wiewlogichcorpplace. dusf
[C1CAM — Layer Selection
[ Fouw y
[&ssembly Options Axyajlable: Selected:
[T est Points Sdd s <bll Layers: -
[CIsttributes — Component Side Laye
e [ Inmer Routing Layer 2
Gnd Plane Layer 3
2 | Cancel VDD Mixed Plane Lap
Inner Routing Layer &
Solder Side Layer B
< Hemove Layer_7
Layer_8 ;I
I_j AL % I:I <<Femowve All
T AR i
- ) — Select Input [terms DXF-File: Unit:
— Y ¥ Boad ird Partz-Top F —
e L4 R 1) FE T 45085 2IPADS ‘ p LG TS
N W 2D Lines ¥ Parts-Bottom
E/‘J EE‘ I %Iﬁ ¥ Copper ¥ Foutes Eancel |
¥ Copper Pour v Keepouts
= i Setup... Hel
SCFF Autocad v13Filvi4 F Tox P apuse | _So. | b |
Al ltems |
(IARBY. e SRR, AL :
a0 ¥ * DXF M,

1144, AR)GIEFFOK, Fih 2
AutocadH?
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B4 (Modeess Commands)

H 44 (Modeless Commands){i [ dir 2 FHT— > 2%

AT REIAT A%
e UG = RIS W Cormand: [g
e I ZE AT i 4 T POLAR GAID O B
FZESCHEIE H
XA A48, 2% Hdp/Modeless Command
+ G Bt AL
« GR Al Be A%
e A AL A% H %4 (Modeless
e GD LRI Commands) ¥ %1 T-
e L U Y ETE A
- W o4 G P
e SS R ek Pt
.S R W%

EDUCATIONAL SERVICES GROUP
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BEE

PowerPCB 1] 5t I o WoR

RS PR AR o AH(Find)

G ST o HiligALE(View Capture)
4f 13 (Zoom) B b o BHEHEMZ

THE4% «  File/lmport + Export
TR — Ascii

IRZS (Status) & L — DXF

e PRI JE 4% (Selection Filter)
Z 51 (Preference) ¥/ 1 HE
— R X UTHEN BT (Design) # i

EDUCATIONAL SERVICES GROUP
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— G5

H LG
#1 — bR A B A
e K (Zoom In)F14f /)N (Zoom Out)
#2 - AR T H 4%
R T AR E
#3 — 24 (Preference) X} 15 HE
o W, WA SR

#4 — ASCI 4 H A g A T2 7

o AV —AASCHHTH . HEASCHHIA R —2
foRsaans

i Train.PCB 1 e




CHAPTER 3 -- LIBRARIES

N e ) PP T PP OUUP P TPPUPTRRPN 2

PO S L B R R ST T T T e e e e e 1

Ly L N PP P PR ROUPPRP 5

L Y O ) T TP T TSP TP TUP PP UPPPTIN f

SRR HT O THE LB R S e e e e e e e e r et e s e e e e e e e e e nnn e e e e e eeeees 7

B T N I 1P PP PP ]

STED 2 - PR TR E R T e e s 16

EMERCISE 85 - CEEATE & 12-PIM EDGE COMHEC TOR WITH MOUHTIMG HOLES ... 17

STEP 1-PART DECAL R IO L e s 17

TR 2 - PR T T PE R T e 14

T THE DR L L B e e e e e e e e e e e e e e e e e e e e e e e e e 192
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ISR

PADS o4

Part Type  PCBDeca + CAEDeca < Lineltems
T4 PCB_L {2 IR J5{ 22 & ¥y Decal CEREDIIN
1S (Footprint) i EAE E R AR
Jm Pk Padstacks AR BER - Fh 3L e A
f5 1) Part oyl WS J# e X
Deca 1 CAE J5)

Decd
PR
E X
, o *={EVI.OM T ST
f::\::\::: M




N

LA A4 A A

Training.PT3 = TCHEZE I (Part Type) JE i
Training.PD3 = PCB $f%(Decal) 14+
Training.LD3 = LogicEt 2 (Decal) A4
Training.LN3 = Line J& L1

AT R JAE A S A7

Intel.PT3 | TTL.PT3 | USR.PT3 | AMD.PT3
Intel.PD3 | TTL.PD3 | USR.PD3 | AMD.PD3
Intel.LD3 | TTL.LD3 | USR.LD3} AMD.LD3
Intel.LN3 | TTL.LN3 | USR.LN3}] AMD.LN3

g
. ERA T PDS




FRIASE A

4 ) e fa N\ 2 PowerPCBI, &4 N4 sh1E:
— MR ICHET I oS B (Part Type (*.PT3))
— EAA TS (Part Type (*.PT3)) e ) Eh 8 (Decal)
— BT (Gate) F A I (Pin)AS 32 4:5 )B,
— NEGE MW e E T




JuR R (Part Type)

S

LR RS PCB3f%(PCB
(Logic Decal) * PT3 Decal)

BPYS



gy

R

" Library Manager - schTrain M= E3 |
;}i;}% F| | e/ L | br ar y , ZJ?}:L //ff }—TE % EE .J..t[aa':.}tlr:ainingFiIes\lih\.schTrain | Close |
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CHAPTER 5 — DESIGN PREPARATION

B L I N e I PPN ]
LR N = T I PP 3
LI 8 0 PP 3
I I PP 4
L PP T 5
L PR 7
L R N I L 0 PP 7
L D D R o A ) PP ]
L= L o N B W I ) = L 0 8 PPN o
L N 1 =3 o = PPN 10
L = o PP 11
L = o PP 12
LAVEE DIFECTIOH
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JE N TP 13
LI T T 1 TP 13
0 N P 14
)L B I PP 14
A 1 L PP 14
L A T PP 14
I 2 P 15
o T PP 15
LI = L 0 TP 15
BT I N e I T I PR PO 1a
EEASSIGHIFG LATEES ... e 1
EXNERCISE 8] — SETTUP LAYER IMFORMATION. ... e 17
EMERCISE #2 - SETTING TP ASSOCIATED LANEES e e 13
DESIGH PREP AR ATION CHECELLET e e 19
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o LA 0AT LB E I
— 1) M\ FHz(Pull Down)sE i
— 2) fFPCBHR L
— 3) {EJRH
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511 H ] (Design Rules)

B W9 2% MU (Net Rules) 20 A1) (Group Rules) 4 BB (Pin Pair Rules)
L 449 (Class Rules) 41 (Conditional Rules)

~ Al BXF (Differential Pairs) Hi )
]
HIE[arCh_'.-'
I:In:nse
uJ ] 1|72 5
Default sz Met Group  PinFPais | Condtional Differential - Report
Fules Pair
| o
B4 )R] (Default Rules) B RE R ) AR 2
(Extended Rules) .

bR -t U TR BN, B B (Default Rules)

o AP REHIN](Extended Rules)h 2 L4 e ML 4E (Extended Rules
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A28 N (Routing Rules)

I Routing Rulez:TRAIN_1

° j‘j T &E’Tﬁ éjé %JFLUH\]J ’ 155%% — Length Mirimization ~ Riouting Options :
Setup/Design Rules/Default Cihoe e - =
/Routing. E éziﬁtfh Y BT

o OB TRV, B | Cosane | TR | 0]
B AT (19944 (net) & vk || P _ b |
Kclass)7) T

Bottom Top

LENTH MINIMIZATION Tl

. Length Minimization }}E%UE%/[\ <<Eemcwe|
172 B 22 8] )% & (connection)

* N one- \]& ﬁ J&E EE& %E/f/t é/‘J EE _.-::"?:ilable “iag: Selected YWias:

o Horizontal - W ) Fx 55 - bt | STANDARDVIA

«  Vertical-Z) W4 [a) B 5 o
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2 U5 I

«  Mid-Drive-LAFi i€ H M 25 7> 5
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A28 N (Routing Rules)

Routing Options-# il 77 2\ R4S |
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UTING OPTIONS
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JZ I
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Allow Ripup- SR VR A7 £ FTEHT AT 28
Allow Shove Protected- 71448 H AR
2 I HEB 4 ] 7 sl OR 3 1) Y 4%
Priority- 5 & H 5Jj 47 £& I % 258 A7 4¢
HOKY WA B

Available layers- i /n Bt A X%
)=

Selected Layers- & £ 7/ B T AT £k 11
)%

Available Vias- 1+ H A 24 13 L
Selected Vias- i £ B FH 1) 1L

" Routing Rules:TRAIN_1

— Length kinimization—— — Routing O ptiohz

o Mone ¥ Copper Sharing

" Tatal Length W Auto Route

= Horizontal W Allow Ripup

" Weitical | Allow Shove

? Serial Source W Allow Shove Protected
Parallel 5 ource

" Mid-driven Friority: I3 i’

— Layer Biasging
Ayailable Lapers:

| Bottom

Sdd 5>

I

<<Hemove

Selected Layers:

Top

—iaz

S allable Wias:
B |
< emove
Thru »»
Partialz: >

Selected Vias:

STaMDARDWIA

Cancel

Delete

o |
=
o

Help




AR 2R

o CLAEIFEHN)(Clearance Rules) = ¥ B %1 H b2 Al & /M)
ool IR

o A%k HN(Routing Rules) = WEL LR, K&
A, A BAEMPCBJZ

o LM (HiSpeed Rule) = BeE m gL, PAT
(Parallelism). ZERf(Delay). i Z¥(Capacitance) FlBL i
(Impedance) {5

o IXULHINRRS A IR KPR E, BE AEPCB IR I A &1 2]
J B ]

| Net Rules
Mets:
+3 |L) o C
RV j —,r“ é
DRYR_2 —
TRAIN 2 Clearance Routing  HiSpeed  Report
443717
3453719 Dzl |
$443727 T T 7
1443729
$443725 =
. Sefected. TRAIN_T q
Show Nets with Rules
BPYS

LA ok




A #L (Non-Default) b5 ig

o  BAPRC W] URBAA A s
25 X ok CLK_3508MEG [H]

CLE_&DD [H]

. ) . CLE_IM [H

o UGB T AR AIE,  |lond o)
HAC. RukH (Clearance. Routing I |[¥P0 [CF)

HiSpeed) Fric i LAX 4>




37 25 R (Net Rule)

panii

I
Jg ¥ NN LU (Net Rule), 3
q ) $¢Setup/Design Rule.

e EFE Net Rulel®br
- o FRARIT I 4%

) j o “f=n o IEFMNI(Rules) IS (‘224 [R]
o I“é e | (Clearance). i £k (Routing) k=35 H,

TRAIN 2 Clearance Fouting HiSpeed  Report .
e | i (Hispeed))

<
s L e WMARHTEENE
[™ Show Mets with Fiules e ‘Il * *ﬁOK ’ %Ef@T%CI O$ %}521:5?% /f/,;:

B 2o * E ﬁE @z f@j:% o /I\ IW é% ’ ﬁi E jﬁﬁ, ET?M */i:\‘ E
{ sl B, EPEShow Rules

Minimum  Recommen ded Maximum
12 IE J50

~Same Net - Cleatance

- . Delet |
SMDtoVia:  SMD ta Cin: Al T | Via | Pad | SHD | Elete
|12 |12 Trace {12 Help |

ViatoVWia  PadtoCm: Via_ |12 12
Pad {12 12 12
|12 |12 —
SMD 12 12 12 12
—~Dther Lopper [[12 12 12 12
Test |12 12 12 12

Dol b Dol Byt Bl Board |12 12 12‘ 12 I
|12 |12 odl 2 12 12 12

EDUCATIONAL SERVICES GROUP
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% H1 ) 4E (Extended Rule Set)

A2 (Class Rules). 45/ R (Conditional Rules) il
AN[A] T (Differential Pairs)4d ik

FRIHN (Class Rules) J IR b4l 1 g SR 2 B

£ 458 ) (Conditional Rules) 7o VAR ¥ B kA8 {7 3 ]
2Z F PRI ol R )

— flhn: MIZZAEA 10 mil K] 4 E] B (clearance) #i
Mg X, MLEBEA 15 mil [f)2: 48] H (clearance)
M E X, AHZ AT P M AR T8 B 50 mils
‘274 ] i (clearance)

AN[R)EE X (Differential Pairs) $5 5 JLAS W 2% B X
22 R] FRAC MR 12 0 0
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% H1 U 4E (Extended Rule Set) 4%

o 7 JE N (Extended Rules)fg 1§

HT
— PRI AL TAE
k12 ( Class) [ 1% 2%

— E X J=HIFN](Layer Rules)
o fltm: MZ% A ES T EVA T 12 mil
i, AHAEAE AR o4/
8 mils £ 7




"\ Conditional Rule Setup
— Defing Conditional Objects

Cloze

— Source Rule Object

ZAF ] (Conditional Rules)ss ol

—Againzt Bule Object |
+5 e " Layer Help |
" Clagses |DAYA € Classes | BOttam
PowerPCB 1§ I 1145 ‘e i

2 TR T R //” il e PR
PRI e S H Fr(Sour ce Object)
FIAHXT H 45 (Against Object)

ﬁi@‘&%}%(Layer) ’f/E j\j *HXTJ‘ E */j—:\‘ — Exizting Fule Sets — Current Rule Set————————————
I IH:rzr Layer: Top ' Clearance
Mad% 22 4 (1] ¥R (Clearance) AL M Do |

_. iz Matis |
SR IG e Pk Createli L, (REGFRIL— gy
I — ™40 S )

Farallel [
HbEMatrix, ATCBEARI A ik |
] S A

Apply to Layer: I[.-’-'«II layers) ;I

£

EDUCATIONAL SERVICES GROUP
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AL

% Rules Report Ed |

— Fule Types
Pt 2 (|| o
Cancel

ST BT BT O3 I 28 [ SOAS R i

I
Y I_l N e Clearance  FRouting HSL Ciiff. Pairs
ﬁD%EEjsjb)r\“JXj‘lﬁ*Eﬁ 5‘& b )I_\”J)Sj_l"ﬁ _Iﬂﬂ:;;ﬂ;S oo —Ilacu:::;s-:s— &I
%Ei _& Ei E[/‘J IW é%’ %B iﬁj ]I:H Pir PaFESt:a"S Group E'ST:UF'S I Default Bules
J1.1-U4.2 il
WA MM R — AL [l
NS e NAE-NRE Outpu
A, U A ik — 354 HSE %;m
N N . Met: Im ' Bule Yalues
:@T%Nq E& C|a$ 4%?@&13%@2% —Mets——————————— ~LClazzes

N, }K‘ I Al Mets I AllClasses

E&j’( ket List: Clazz List:
ey S =

TRAIMN_2
383717 =]

EDUCATIONAL SERVICES GROUP
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=(Layer) I E

N

I Layers Setup

Lew. Tupe Dir. Mame

]|
~ (T =1 [ o
HE D L2 24 B A I L |
4 CM Y BOTTOM Cancel |
RETS BB Z I S oN  LaveRs
7 OGN LAYER7 Hel |
5 GN  LAYER_S hd =

HERE 1 B = B 2086 (an A
£§(dliel ectric) F1JE i (thickness))

< Electrizal Laver Type
Campatert % Eouting
&EEE': &—H‘ IZFI )%' EI/\J %ﬁ% — Plane Type — Fouting pirectinn—
" Mo Plane " Horizontal
& CAM Plane & erlical @
NN 1 g -
ﬁx PCB I;I:T‘rll\i = Split/Mized Ay o
\—Electrical Layers Assigh Nets
P Count: 4 Increasze... Beazzign. .. | Thickness... |

£
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E N ERZEA (Layer Type)
J= 177 [n](Layer Direction)
Layer Direction 5 74l £ 25 A1 4 1 7 [)
JZI) 5 7] (Layer directions) 8.4 1) 15 B 52 — 2 JZ AT HE 1
A TP BT R, S DEREARR, RIS E T W
JZ (¥ 2 J= 1125 A (Layer Types)
— F = (Electrical) #19E = (Non Electrical) ——

« i) (Electrical) A 52 R4
e JE#EJ2(Non Electrical) i % A 1A BOCH TERFES B

A JZ (Electrical Layers) (AZ0 A& 4L 1 RIS 1 )
'EATRERS 5 G (Component). A1 = (Planes) F14i £k )2 (Routing Layers) A £t &
4F 2 2 (Non Electrical Layers)il & i+ 22 HI(Silkscreen). #4lli (Paste Mask)
FIBH A (Solder Mask) 2545

J= W4 ¥R Layer Names
JZ B4 PR (Layer Names)Be 5 Fi /2 211752 B, AEIXLLEZ
F /= (Electrical Layers) id &2 304 %t £ = (documentation layers)

SRR VLT 0 4 0 5 2 A R TR R AT I A .




£ X JEWIZEE (Layer Type)

AN T )2 (Top Layers) fJis = (Bottom Layers) fe s # % Ju1H )= (Component
B AR 01 )2 (Component Layers) Layers)

A — e RS %R} Z (documentation layers) O & 4% B N
('—?EE)%' gelectrical layers)f1 %, #ilan, Ti)Z(Top)fl)E /=
Bottom

— IXJH A A T2 22 DT Z (Silkscreen Top) El 42
Ll JiC /2 (Silkscreen Bottom) . AL 1512 (Assembly

Top ) Bl AL ik /= (Assembly Bottom) i 4k )2 (Routing
A L A B 5 72 A1 82 7 (Routing layers) siUGHHZ L ayers)
(Component layers) F 34T —

V[ JZ (Plane Layers) 7 4 25 {bLFE JH (power) 2l 3t (gnd)
W4 BeE) e B, CMEE TR /[ AR AL (thermal
)
1+ )= (Plane Layers)

BA SRR T 1 J2 (Plane layer) R143- B (split) T 1 /2
s DL Rl A28 7Y 78 47 (copper poured) /5 5K

MEN T ARG, R — A 2% 2 _F i
IX 5 Y RRE FRIR VG AL (thermal s) Rl EL B i LR 3%

EDUCATIONAL SERVICES GROUP
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E X JEHIZEE (Layer Type)

CAM- V-1l J=( Plane Layers)

?i/%ﬂ‘]ﬁﬁ)ﬁ}?? N e S (decal )i, XA #1111 )= (plane layer) 7225/
ayer 25

SR JZE A B AR HE = BB K (191 1120 mils)

CAM i B K A I 28 2 A5 B BT I Z, a0 A2k E s Sm e
(thermals)

71 iR & (Split Mixed)

Split/Mixed “F-1iil JZ (planes) & 37 A5 78 41257 (copper pour type) %k, 43 F&
4 fefi%imk Create Plane Area &R 7.

TREEVSAEIX B SRTL Y JZ= B A2k

EDUCATIONAL SERVICES GROUP
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E X JEHIZEE (Layer Type)

| Layer Thickness |
— Lapers
La_l,ler Lizt: |LI
e Slbstrate/Frepren
[T hlrate ) Substrate. €] Erenren) Eaes]
Gnd Layer 2 :
Substrate Thickhess: I Help |
+By Layer 3 —
Egl?l's'lt'raﬁ [eleetie: I
Layer Tupe:  Routing
Copper Thickness: |1 ):I EI/J L
JZRE (Layer

Thickness)

« Layer thickness;& A | & X35 )2 S A i) JEE BE 1Y

o HXHE NWME BT EE R T (High
Speed) K ARG o S 4N B R FHE A L4 A

o XAME R RS AL IS B e Wil i LR
(Hyperlynx)
o i (Copper) ] /& B HAT A2 #5% v (Ounces)

o JEJE(Thickness)fll4\ Hi i £ (Didectric constants) it
i T E N (Substrate) 55 1 [Fil 44} (Prepreg) /2

EDUCATIONAL SERVICES GROUP
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E N JEHZRA (Layer Type)fl&FR(Name)

WL R Increase #e4te e N INHLS )= (Electrical Layers)
, ARE] LATE B 1 5 KRS W —

é’éﬁﬁé E[/\J)% 9‘% /2%\ ° of oK Y
e sy —

b EBAIOAEEN)E, : ==
FEReassigniZdll, HUARIE M1 )=
(AL FH /7 lid S )2 (Electrical Layers)
MR ERTRER TR, IR N
BRI, R P
OK X PR Ui fE r-—

_I
E%' 1/\Z< ﬁ/\fﬂ%ﬂﬂ//l\ Old Laer #: 1
)%‘ Mewlayers: [
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wEE

o Wil #N(Design Rule) 3= XF LG HE
o B FIFL(Default Rules)
— 224 R BN (Clearance Rules)
— U (Routing Rules)
— ey T R U] (Hi ghspeed)
o L5 HLI(Net Rules)
« ) (Extended Rules)
e Z/FHEN(Conditional Rules)
o JZRE (Layer Setup)
— 12 (Electrical)
— -1 = (Plane)
— W INJZ(Layers)




#1- W E EHE R
#2 — S BE SRS

2R VAR REZ € Y

EDUCATIONAL SERVICES GROUP
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CHAPTER 6 -- PLACEMENT

o I 8 2

INGLE COMPONENT FLACEMENT FUMC TION S e 2

GROUP COMPONENT PLACEMEN T FUN CTIOM S ... e 3

b R B L L I 2

b I L 4

. = &

L1 = L]

BN L O T I P L]

B I Iy L L]

I L]

EXERCISE#]L - SAVE T L B R A R Y e e e e e T

B 0 o I 1 )

EXERCISE#T - ALIGHING COMPONEN T e L]

EXERCISE# - BOARD CREATION AND FLACEMENT ... e )
I [ Eoucknionar Senvices Grour|
e M

LR A e T o)




Ja1(Placement)

h TR Aot ikdePlacement by (88 ‘eifFDesign AR [

FIFER W AT LLESE ooft, tihibs a8, %P Move

BARIEFE oo, WERARIK AR A B, PRI 2 - LRk T
A —YEVETN, UFlip Side. Nudge. SavetoLibrary JLF—HE HEL
Hh T A AT R, ATULE AT AE MRS (I R).

H TIER I3, R RFER EE a2 A T DesgnElFr F/Move di%. 24
Jaf A SS(ref des), XA IolREEE Lhr sl

BPYS




Sl

=) (Placement)

o A (Group)EAE FIAE AT LLN A T2 4o hf:
o ARETUME A bR A8, SR Tol, ARG EinAaHE, EREsTinE

« Move. Rotate90. Spin. Flip Side fliSave To Library %} T Z Aok
FEIAT A A2 A0 )

R 591 1) 21 (Group) #: A i 4

Rotate Group 90- GEf% & X —A~H 0 g k%

Flip Group-§&i% & Sl sl

Align- figlg Lol ST 156 5%

EDUCATIONAL SERVICES GROUP

BHA T B




i J&) (Placement)

~ Find By Fef.Des. Prefix Ref. Designators Selectad || /fﬁﬁﬁ Edlt/FI nd
e C
Achion; Im JE
W ale: I—
[T Add ta Selection
T = R L Cancel | Hep | ]
%A Find
AefY il Find By DjAe ] T1E 5 T Ref . Rotate90
Des. Part Type. Decal [\IN %
 Hip Side
AT e i Sk (Selection Arrow),  FF «  Move Sequentia

HEEdit/Find 5o 1T A x|

Net Name. LineWidth. ViaType.
| solated Pour /2 fig ¢ #5 B) /R 71 7 £k (Find)
XT AR FR ) ) A — L8 T RE

N EDUCATIONA RVICES GROUP
WiINNET PADS
. & 7




Sl

= (Placement)

TCHAT HIX 5%
(Aligning Parts)
[ Align Parts [N |
FeXFE ol | At 5%
el TN
JEAT R 55 (1 1) o | BEe|  JCTRHROXIFR(RER)
Hep | [ T JEEKT 55

AN )




Si

=) (Placement)

#EH%(Nudging)

DRC f %
ey H shERT (Automatically Nudge) o T T (Manually
Nudged)
A FIR A S B4 (Status Menu) f5 ) LRF 7 20 AT L $¢
— Nudge Auto
— Nudge Warn
— Nudge Off

{ifi il Clearance Samer{ i& SCHIAH [] ¥ 4% 7 '1Body to Body it
1T NS A (DRC)

BPYS




i

Nudge Warn Mode

=) (Placement)

N

o ANE ST (Part) AT
RN w58

o AR EL, PRI
R PR PR

o JUPRRE TR R Y
iWE 20

Nudge Auto Mode

H BHESTu
AT DE ST T 7]

a4 1 It 2 AT
S

" Left
™ Right
 Up
" Diown

Ehip
| _tek |
[ pd |

[ 52 7644 (Glued Parts)

TG (Parts) e @5 f¢ E 7K [E] %€ 1
AN ST

7€ (Glue) /e s ok 1 H
Query/Modify5¢ %,




wEE

o RE AL

. R4

o Al FFind T HE 2 ¢
. ATHIR

. i

5 T

EDUCATIONAL SERVICES GROUP
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#1 — PRA7 2 FEN

#2 - Find By

#3 — AT 51X 55 et
#4 — TR TR

Pamiy

2R VAR REZ € Y

EDUCATIONAL SERVICES GROUP




HUE

CHAPTER 7 -- ROUTING

.....

EDUCATIONAL SERVICES GROUP

s s BES




HUE

I 1 PP 10
ADD CORMEE IH WEEE BT R e e e e e e e e e e e e e eeeas 10
2 I I PP 10
e PP 10
TEST-POINT GEHERLTII e e e e et e e e e e e e e e e e eeeas 10
L N I O O ) PP 11
EERCIZE &2 -PIN TO PIN AT OREOTTEER. ... e e e 11
L N I R T L PP 12
EXERCIZE#4 - DYHAMIC EOTTEEDIT IR . e e e 12
L N I R A e PP 12

EDUCATIONAL SERVICES GROUP

s s BES




fizk(Route) & >k

o ARJTE0nTPAAS HATEL
— i FH AW 2k 4w 445 (Route Editor)

— BT g 4% (Dynamic Route
Editor)

- mﬂ%ﬂiuﬁ‘@ﬂiﬂ(ﬁn to Pin) H 3 A
— A2k (Bus Router)

x®|4E

i 2k (Routing)

sﬁﬂ@'l

s 4 A

gl

Route Editor
Dynamic Route Editor
]Vl A &
Autoroute

Buss Router

s Bk
S 0t




fizk(Route) 7 3K

Route Editor- {# /] T- -7 7. #4£, 1R Online DRC #] 7T,
BRECAE .

Dynamic Route Editor- /72744 74 4+ ek SR VR4
TR AT AT EE, R 757 572(Push-N-Shove
algorithms), At £k 1 1] SR VP T 26 M AL I HESS, Online DRC
PAFTFF A Be il B bR A 24

Pin to Pin Autorouter- 238 52k 7= &I/ 2 [H] F1 2071726
B2 . R 25 RrH s ol s 2. Online DRC FF o<
1 Edas

BusRouter- Fil T4 T AW HIRINAT 4. (Bln: 4
SR04 Kol 4 464%) Online DRC Uitk
PREVENT 75 =

EDUCATIONAL SERVICES GROUP

), BQDS,,W_M.




A £ 4 i # (Route Editor)

o AR 2k 4% 4 % (Route Editor) K #x
B R AE S (connection) |, SR 534 Bl b A gt
— ATMSINANSA, T RS A
— AT SR AT, R R e R RS A
— — H 5% )5 %4 (connection) Kf 2 IT 6 hn

EDUCATIONA RVICES GROUP
PAOS



T 2k (Route)ik I

WE A P AR £k 5 (Widths)

o AL TTBCOE TE R (Width)
— AT I R R
o {EWHILI(Design Rules) F i B
— i i Setup/Design Rule/Routing X} % HE
o MEHEBEWS W IFMAE, A E i
— EPEANEL OFUAATER) A W (%) 10 282 56 5 24 10 mil
o [ lQuery/Modify
— EPA R, EFEQuery/Modify , ARG U E
—  [AFERT LME FFind LA A Width F1 Query/Modify L8635 & B o &
» RN HT Y T
et oA B B 9 A 2 e v R (Design Rules) g X
) 75 B e /Min R KM ax B 22 8]

EDUCATIONAL SERVICES GROUP
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T 2k (Route)ik I

EFL(VIAS)

« Vias Sizes I Shapes fig# 1 ] Setup/Padstackifs il
— % PESetup/Padstacks, 2K JGEFE Via, EHViatype (ELADD) 2R )5 14
LA AFAE R

o N TXSLIIMALD)—M T L(Via)
— TP, ARG, EFEAd Via
— A Shift+i s 2B & G — 90 A AL In— 4~k AL
— BEMSAER EHEar S L KR E Sk Bahiis AN AL
- jjTé*% AL, TELGEFECHtr |+ bR A

« N TN
— Kl JEds(Filter) WE 4 Anything (24 Via)
— AL, R, EFEQuery/Modify i ARt LI A - BIF
B LA RR

EDUCATIONAL SERVICES GROUP

il R RX




T 2k (Route)ik I

R fL(Vias)

e o N T WEAMMEASL(ViY)

£ — FIANEEMAA VT ViaXHiniE v AEE|
— FINHEHEmA “VA" 4 Automatic Via J5 5 e
— TAEBEGAVT” J Through Via 753t e

- TT)\E?%@%HVP” j"j Pal’tla| \/ia ﬁﬁ \ia List: Cancel

Automatic ViaMode- o 1F RS Y 2 oA i ik B L

Through ViaMode- {575 B 18 fLid LA 4%

Partial Via M ode- 1§14 & 70 S il L FLA 3T

=
hhhhhh




T 2 (Route)ik I

Pin to Pin Autorouter

L

« P Pinto Pin Autorouter i Fs |3
o CRFUAR R 15 A SE A 2R 1 1% £ (connection)

o i Rlbn A B
— JFEC: OnlineDRC L4201 7T, XXX FHE T, 1 25 5T

Dynamic Route Edit

e ¥ Dynamic Route Editor & Fr =2

o CREERRAE (E A B AR £k 11914 £k (connection)

o  HEBCARIATATE
— JEE(: dynamic route £/ R BB -F AT/,

.
WiINNET PADS
S =




T 2k (Route)ik I

Bus Route Editor

« 1%&# BusRoute Editor K Fx @
o JZRIRAHE, RJGIEFEE “Pins, Vias, Tacks”

o {EEW FHESCER

« fi#TiBackspace HERTT— 4 Bt

o Shift+iUbr A BN AL

o IEFECntrl Tabty) it fL28 %4

o HBUEM/N I (Grid)

« {fiHDRE technology i &£ e 11 #i i (Design Rules)Z iR

EDUCATIONAL SERVICES GROUP

AT B




T 2k (Route)iL I

V-3 (Smooth)

T TH
HEe H R R

o V5 (Smooth) Kl s A e ZE 1145
e {F Corner Mode F % &)
o 2 BT (Design Rules)

EDuUcCAT| ICES GROUP

TR PDS




T 2k (Route)iL I

B3 (Sketch)

o MR KL (Sketch) bR [

o EFETEMNEE

o fERTFZEE OB INBRA

 Sketch ¥ A3 2 e it (Design Rules)

« Sketch ¥ H 3l {d F Corner settings
HOOOOOOEOOO

HO0OO0O0OGOGOGOGEOYS
00000600600606000




i 2k (Route)iL I

FEAE3E N\ (Pad Entry)
FHAZEA HAAN

iD=V TN © B 55

_| Ay Angle
~Ling/Trace Angle—— (_| DRC Prevent
gg'{fﬁ;;;:m « JAiLine/Trace Angle J7 4z .

Ay fng — T Setup/Preference/Design Tab
e  FERSLE Status Window i &

o HEMSAT A H B AA (Any Angle) AD
(angle Diagonal) AO (angle Orthogonal)

o N AN, PR EIE AR T,
bR BE , IRJaiEEE PAD Entry

R samrinT BE5



T 2k (Route)ik I

gm %t 1. H (Editing Tools)

e Add Corner (Verb Mode)
— fi Tt (Design) T E & i
— SRV IESE I A

o Split Segments
— fr Tt (Design) T. B % [
— SCVFEBDIE], LUMERI— A
- AMAEN, —APAgdaEA, JFH—
B2 B AR ChR

e Stretch
— T AR A (miter) KRS
— B3 (miter) K95
— IEFEAEREL, ARJSTRERARAEE, LR
Stretch

EDUCATIONAL SERVICES GROUP
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T 2k (Route)ik I

P A A (Test Point)

MR A5 (Testpoints) fe il ik DFT AuditiZs

DFT Audit A LU 2L £ $$ T ool DFT Auditf 24

DFT Audit B85 UE BT 2 AT A, HFRRES],
I HE P i v R

PROT CAOR A JF 238 1 1 IX L4 FC E (Configur ation)

M3 A (Testpoints) £+ AuditBi AT TE 3 S I 2087 UAEZ
M3 A (Testpoints) BEREHE A E, LMEEATAR SN 3)

—  Setup/Preference/Routing/L ock Testpoints 4 52 5t
A (Testpoints)

Toolg/Verify Design/Testpoints F 14 & il /& (Testpoints) 1F:
i 5 ECO#AF:

EDUCATIONAL SERVICES GROUP

IR PDS




T 2k (Route)iL I

I I 15 (T estpoints)

o MR A (Testpoints) G 45T 1.8k 5 S 78

o  TTIRINMAR S5 (Testpoints) 2 71 Af £k 1 a3k
1THY
— fEATZ I, fRAfLL#E End Via J7al
4 End with Testpoint , F H.#% Cntrl +
B 2 B

— A TEARZ SIS I £ (Testpoints),
R fL(via) B B (pin), 4 BUbR
A, HEEEQuery/Modify, AT ifHE
1 FE T estpoint

BPYS




BEE

figk(Routing) T. B & 5 >
1§ FRoute Editor

DAL 3 4k 5 i (Widths)

ff A Viagit$£Vias

B2 H 34 4 4% (Dynamic Autorouter)
J=h 2k A1 42 (Buss Router)
-3 (Smooth)

B E]72: (Sketch)
PS5 HE N (Pad Entry)

43 |/ ZE K- (Split/Stretch)
AR 15 (Testpoints)




75

#1 — 11 2 4w 45 7% (Route Editor)

#2 - & JHI(Pin) 3% (Pin) H 347 £k

#3 — “F-117 (Smooth)

#4 — Bl 54T 2 g B8 2% (Dynamic Route Editor)
45 - || (Sketch) 7 2

XA T #M
Pg 7(12-14)
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CHAPTER 8 -- COPPER. GENERATION

I I PP 2
DEFIMING COPPEE FILL PATTEEIT ... e e 3
(I o o L ol N e TSP UPTTPRR 5
L L W T o = o PP f
Lo PER LA R A ST T T e f
I I T B ) PP )
CUTOUT FORFLED Ll PER. ... ettt e et e e e e e T
I e 1 o PP g
L L PP g
= L I PP g
DEAWTHG & CORPER PLAIE et e 9
PLAHE LAYEERS W3 POTTEED COPPER . ...ttt o
SPLIT PLAMES OF A S25IGHED PLAME LOWEE ... 10
EXERCISE 81 - GEMEEATIF G AHD MODIFYIHG FRED COPPEE. ... 11
EXERCISE &2 - GEMEREOATIHG COPPER POTTE. e 12

EXERCISE #5 - CREATIHG & SPLIT PLANE ......ooooovviiinines oo 14 PG
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N5 4R (Copper)

o )L nT LEEAT W K (Copper)
— H4 Y5 (Power) Fil 3l £& (ground)-T~ Ifil (pl anes)
— RS
— BF R (Shielding)

o HMPPRAY
— Fixed Copper- i T# A DR sk . 48[ X 45
— Copper Pour- T 5tz (shield) 4% . 33371 1H )2 (plane)
X I A 5 TR B3

. IONAL SERVICES
L
TSRO - isonin T B




N5 4R (Copper)

& il =

» =2 ede|o

§ 74 Sz (Copper) J‘J‘

)& i (Copper Cut Out) P14 B (Plane Separator)
714 (Copper Pour) &1 [X 15 (Plane Area Cut Out)
75 i )3 (Copper S 1f [X 35, (Plane Area)
Pour Cut Out) i#E11:(Flood)

e(bc

{7~ (Hatching)

;& (Drafting) T. & &

EDUCATIONAL SERVICES GROUP
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N5 4R (Copper)

jl\j T %Xiﬁﬁ(ﬁﬂ_‘?ﬁi/ﬁgiﬁ ?E) ’ ’ff\'ﬂ u iﬁ'ﬂ Global | Design | Routing | Themals | Auto Dimensioning |
%& E[A Zl_‘_\‘*ﬂﬂ;]%(H at Ch G r | d) ,fﬁ);ﬁ z jﬂﬁzﬁm}%ﬂé\ EI/‘J Teardiops Drafting | Grids | Split/Mived Plane |

ﬁ }ﬁ(Default WI dth) BDZr:fELi:n\;::":r;t Hei R estriction
> by M= = L PR Y AL |7 U o —‘
j‘j T&Eéﬁj&% E‘Jﬁ}ﬁy TT]\ET% |:]|j /Q"\W 9 B attarn: IU—

— Text — Reference Deszignators

RGBS P A 0 B0 AE T [
U RLARI) 7 B (Hateh Grid) 2641 L

%@ﬁﬁ/‘]@éﬁ(Llne Wldth) s Eéﬁ%%i/&\ _Ei:;.w Normal wmea:
¥ (Solid). 1w nHIHE (Hatch Grid) A+ SipieE s
7 B2k 5 (Line Width) , &5 B2 R IR || | i o

R || [

Minimum HatchX 3l 9K & A7 4, fH ik =T =T = T =
R IRy kb H R

Display Mode ¥ ilJ3H 78 W) 7~ ﬁ)‘(%ﬁ(CGpper)iE}Eﬁéit
] PUH £ 0 2 787 [\ (Hatch Directions
(Orthogonal and Diagonal))

EDUCATIONA ces GRoOuP

S e B




A @7 (Hatch) 1] 77 (See
771 Through Hatch) /7 5

H 3 M BRI (Hatch Views) 7 2. (Normal. No HatchAll
See Through)

Nor mal- 5K A3 76 (Solid fill)
No Hatch- ANIE 78 (No fill)
See T hrough-#1{BLi% 1 i) 31 78 (Looks through the fill)

PIS




Teardrops I Drrafting I Grids I Split/kixed Planes I
Gilobal I Cesign I R outing T hermals I Buto Dimensioning

— Dirilled Therrals

— Mon-drilled Thermals —;

width: whdt: 10

Min. Spoke: |2— :I kin. Spoke: |2— :’

Fad Shape: Fad Shape:

IFiound vl IFiound vl

 Orthogonal  Osthogonal ;:EE:‘ —] % ML
S = o 7% il (Copper Pour) 244
i Flood O+wer  Flood Oxer

€~ Mo Connec 3 Mo Connect

™ RAouted Pad Thermals
M Show General Plane Indicators
M Remowve Yiclating Thermal Spokes

[ o ] Cancel | Applu | Help |
fESetup F R AL

AE 8 BT L 5 (Drilled) Rl 4 4L 455 (Non Drilled) £
4 AR A (Thermal )% 2 22 Y 06 [ (Spoke Width)

W B/ R (Thermal ) E #2281 56 £ (Spoke Width)
WCERFANESL IR (Pad Shape) 3R #1257 (Thermal Style)
WE X T O SR 4R 41 (Routed Pads); 2F #8485 (Thermal )

B IR (Thermal) ) 7R T 7R
PAS




M54 (Copper)

2 10)/15 2 (Query/M odify) 4 f]

ﬁij\((copper Shape) . Query/Modify Drafting
Twpe:  Copper
wfidth:
%\’ﬁ%@gaﬁﬁzﬁ}%%ﬁg(WMth) — Buotation: IW ﬂ
—  AEBE U S A (Solid) 2 s (Hateh) 7y 24 ILamr: NetJ
BOTTOM -
Ab@zj‘ﬁffﬁ;f%ﬁ‘@gﬁ (L ayel‘) J: //>Tra|:k Clearance: 8
Het:
¥ 2% % (Netname) /) it 21| 2 108 |
\A D
S1G002
= _—
4] (Copper) i1 J22 4t — e

il (Copper) X X BEWE 15 BBUE AE FRANH =

(layers) -, "EAREHIHEAEAIN Layers i

o EDUCATIONAL SERVICES GROUP




N5 4R (Copper)

#3 V74 (Copper)

o PEFA (Copper) B tn
o R, MR |
i

Add Ao

W

i

Width... fd<nins

o i}ﬁ:—» ﬁ*ﬂ—‘_\‘z—ﬁ% , }Fﬁéﬁ é/i\li:EIJ Layer... L<nns}

v Auto Miter
o T IR, Wit bR 2
» BV LE RS (decal) g e
\ v Diagonal ]
(copper) 7 T [ £ 125 3K pvivge G
Cancel Ezc

o Hi(copper) ANTEELAT I 45 44
(netname)

o WIRATEHNS, kT4 (copper), T

2 ] DL i 4 (copper) o 2438 34
(copper) HIILATH, Rt f by 20 Bt

EDUCATIONAL SERVICES GROUP
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#1 — 774 318 UG 4R (Copper)

EXARALTH
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Pg 8-11 BS

e




N5 4R (Copper)

i (Copper) i) 1) 1| [X 15 (Cutouts)

o N T 4i(copper) ik ) H
(Cutout) &l Hr

o CREOEFRBUE A1 4 (copper) X 1k I
, il — )i (cutout)

o RIGIEFEEEANINE, iR
, IEFF45 4 (Combine)

« SR (coppen B DIE T —A
X 35,

W




% 4 (Copper Pour)

14 ¢ i (Copper Pour) I | & #£ V7. 75 i (Copper Pour)
bR AR, IRPEARSE T
e bR ZEE, 22— AN E A

o N T 40 2% 21 7 4 (copper pour)

Copper Pour) % i1 A f

(Copp ) ) ” , TERARA R, ERSeect Shape

Rt B 20 B 56 1 gL RS, HEFcopper pour

s ‘ olygon, 1ZE£t Query/M odify,

% 1 HEVE(Flood) A A Ik ?ﬁ%‘%ﬁ%ﬁ?%t; ﬁiyjﬂ oK

(pour areq), EFF Tools/Pour + - +

Manager hHisgi, SRJEiEFF

Flood All, UL Start

YR i % 106 PR 78 7 A1 (pour = R

FERETF (Flood) ; s

ﬁ(“ﬁ:ﬁ('r her mal S) % E ijjﬁ/—:lzﬁ/\:] ¥ Canfirm Flood Operations

’ ‘E’%ﬂ:ﬁ%@ﬁ EI/‘J Mé%%ﬁéj\@a ’T‘ Close Setup... Help |

2|77 E 7 4l (copper pour ) 1) % 2%
R
VWiRiniE" B%]DSM

R oouier



“ 771 75 4 (Copper Pour)”

27 VAR REC'E %)
winneT Pg 8-12

LT BEXS




72 il (Copper Pour)

A FUETT (Flood) A i
o MEE(Flood) Bt JEAR B AEAEVER SCE AR, BL % (Hateh) e R
s vk SO RST —

o b I AT FA (pour) i, #EA Tools/Pour
Manager , %X )5i%$EE R (Hatch) &4 i)
Hatch All, 7ROAZIGESE Start FanEAF

o RBEMAN NIRRT LI AR, A A
Query/ModifyBlIr] . 2 [APlane [X 151 Ik 7~ B
&l

o BE—IRGwE (Pour) (P XI5k, AZ00% E50% i 1 4
(Pour) = HE: (Flood). i AR A IXEEA I

1247 Verify R4 19 2] — 1 DRCH 1%
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V11 (Planes)

Plane Layer #! Poured Copper

W AR SE VIR (plane), (REETAR

> Ny y Gnd Flane laper 2
[FICAMISCRSIN,, ARDGEEE TSR e e coce |
1y P 2 (Plane) . {iRk LS o
(n%a“ Ve) (H_j‘ jj m H)iﬁu ]I:I:ll IZEI }I:/ IZEI /f% Elr‘?g?_:;jer 2 [Padz Wias.Copper Lines, Text) il

Set Layer |

WERFRE 2L (routing), =R e
/EECA M i*i—’l Hﬂ‘ , i*ﬁ%iﬂ)l%% — Customize Document Output Device -
Routing , ‘ECKRIE v (positive) (11 & @"é‘ { & | A | £ ‘
/J\jj I:{H H )iﬁu IL_EI IZEI ﬂ:/ IZEH% Layers  Options fsc:c bl || Pt Pen  Phao il

Breview Selections Levice Setup...

£

EDUCATIONAL SERVICES GROUP
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P
N
L

(Planes)

T . B 745 75 4 (Copper Pour) Jj 2\ AL £

AVMEAERENZE B, A TRE
(plane) £

gﬂ:%é\%fﬁ$ﬁ(split plane) A B i 2%

X+ IR (thermal ) f 22 4[] BR AT BE 22 Y
P X

7% %l (Copper Pour) /7 =0 ik
W AR ENES, —IRES T X R

il (Copper Pour) F_§T ). 7~ (re-hatching)
D] P AE/H LN NG N

EDUCATIONAL SERVICES GROUP
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fE— M RE i 2
(Plane Layer) |- 1143 F&
P1HI (Split Planes)

F1f (Plane) A

XX XX L]
sedocsiosen e
s esls

= . ese

sesls

s esls

sases
sesssssnenses

R4

o1 B 2k (Split Line)
(2D%;)

-
-
-
L
-
-

E

R5
R5
R7
R3
R
R

-1t (Plane) B

o rFE 11 (Split Planes) th AL 29 24 AL 1) I 2% i
s R —A i 2 L




G

N5/ 1z (Copper) T H &

TE SCHA B0 (M 1 )
7% i (Copper Pour)Z %k

3 W) /ME O B2 TR IR

]

i;
5\;

]

|

LA D)E

7 — M 2 (Copper)

X (Cutout)

£ 37— ™75 4 (Copper Pour)

#EVE (Flooding)




'%T,
>
&

#— %

-1~ [ (Split Plane)

2R VAR REZ € Y

Pg 8-14 BS
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CHAPTER 9 - DESIGN VERIFICATION

Bl 1 I T I I PP 2
I O = 1 A o PP PP 3
LD N Ll = N e 1 PP 3
Ll N % PRSPPI 4
B 1 = A T PP 4
L I 1 = L PP 5
= 1A et PP 5
I A e I PP 5

EDUCATIONAL SERVICES GROUP
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'\ Verify Design M= E3 |

Location:
= Cloze |
¥ Disable Panning Help |
j — Check
Eunlarat %' Clearance 4|§tart
wplanation;
e _I ™ Connecivity Setup... |
—|'| " High Speed
Wiew Repaort... |
" Plare — P
" Test Points wl
j Emorz 0

Clearance R A i S 8 SCR TR U) 15
o Connectivity — &I RIS HE LA T

« Plane Fr s B A1 11 J= (plane) B2 2 17 L4 4 i i 2]
V1] )= (plane layers)

High Speed Fo i 17 i S FRLs L, A+ EDC

 Test Points S e A R DI, JF HLA A AT ] ] R v 5%
BINNET
= A M.

SO RIS



W Bx

Nettoal KA Mz liceance Seciinson B
SameNet KA Al (0 14 4% [ s o ”.;*E;;z:";"guum — :|
Drill to Drill AL 304 LI e | e |

. . . W Dorill ta Drill
Tl‘ace W'dth Tﬁﬁ%‘b%ﬁ EI"JB%}E%HB%%'%% [ Trace Wwidth

[T EBody to Body

Body to Body fi 2x Ju A4 A MIE 2 [8] (14 4 [H] I™ Nudge Dutine
iz}

Nudge Outline £ 7 1-20)2 1 %s 7l JEAR
Board Outline £ i iz 114 (117 L

o A THHTRA, fiStartiidl
o AETTH N AR RIS TR OO AT LAY

o BB i 1 v Y B (Panning) & 7 21 24 Rif
EI’J B A

BPYS




PATIE AR

View Reports ik R T 24 5 25 B A

//ﬁ\~
L ocation &R 2 ANME R XIY R ZE
MERAE RIS AL . MBS R

LR T MER S, RME DR

G

ERROR LIST REPORT -- trainroute.pch -- Fri Oct &1 23:13:33 1999

Error 1 Location 186,459 Level 1
Distance between pad and track too small

Ereor 2 Location 586,450 Level 1
Distance between pad and track too small

EDUCATIONAL SERVICES GROUP



H A Anid

Connectivity Clearance High Speed
o PR ICERE ERRILFEClear Error $2H

| PART DIFFERENCES %‘l ﬁA SCI I i /f/:l:

01d Design New Design

0 besi s s o  KAASCIAREIE K A 311 L5 ASCHET LA
o R g ASCIIFIASCI [ b A%

{35 S16065
$35u SIGAAG
$345 SIGARY

UNHATCHED NET PINS IN OLD DESIEN [ ] ﬁ%@g@é\ﬁ ‘[‘%ﬂzu '&‘L‘I“ jsjl_[l;)]_l\l‘]

UNHATCHED NET PINS IN NEY DESIGN
ATTRIBUTE DIFFERENCES ¢ /—:E}:_‘E E/\J ECO I/ftl: ﬁé@gﬁj\ﬁfﬁ gl 'E‘A_A
e e owo PCBx v H
———

B AT BEX




BEE

o IOAUEXTIEAE

o 274>[A]JH (Clearance) s £
o R

o TEHEMIR

K B ASCI 4

Lb %5 9 22 (Compare Netlist)

EDUCATIONAL SERVICES GROUP
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— g5

“{ii F Eco\Compare Netlist”

« il Trainroute.pcb¥ 1 3 4

« 1%$f ECOElHr

e 1%¥ Dd Connection&lFx

o MIERLANEL

e #HEA Tools’Compare Netlist

e ffi “Current PCB Design” #%#ffiiA

« fii “New Design with Changes’ #% #fiiA
« ki “Generate Difference Report”

« K% “Generate ECO file” Jf/ A4 7
«  EFE Run

o EARANFRKSCIHMECOA/ N E

BPYS




G

CHAPTER 10 -- CAM OUTPUTS/DOCUMENTATION

DB ..ot 2
TRANSFERRING THE EATCH LIST FROM DESIGH TO DESIGH ..ooooovvoeee e 3
CREATIHG A CAM SUBDIRECTORY .o.ooooioeec oo 3
SETTING DEFAULT CAM COFFIGTRATION. ....oooooiteeeeeeeeeee e 3
CREATIHG A SIFGLE APERTURE LIST ....oooooovo oo 3
TRANSFERRING AN APERTURE LIST FROM PERFORBMAFORE. .......oooovoooeeeeeeeeeee s 3
PHOTOPLOTTING SETTIP oo 5
PLANE LAVERS AHD LAYER, 25.....cveiuiieetieieie sttt sttt sttt st 6
EXERCISE #1: SILESCREEH TP ..o.oooovoieeceee s 7
EXERCISE #2: ROUTIHG LAYER ..o.ooooovoovecee e 8
EXERCISE #5: SOLDER MASE BOTTOBE.......oooovooioeeeieeeces e 8
EFERCISE #: DRILL DEAWIHG......ooooovoiceee e 3
ERERCISE #5: PLANE LAYER. ......oooovoivoieieeeoese s es st ensss s 9
EXERCISE #6: ASSEMELY DPTIOHE . ..o.ooooioceeeeee e 10
FEPOET S -.o.ooooeoeeoieeeeee et 11
wasizn FEPORT GENERATION LAMGTIAGE ..o 11

LR A e T o)




CAM % tH

‘| Define CAM Documents

ST SR

e o ke SR
|4 M S

| T

— |« [ Bk
Surnmmary: ﬂl [ropart. .. |47

— CAM Documents

Routing: [) Z"FEAJ]\CAM éﬁjﬁ
BOTTOM: [Padz Viaz, Tracks, Copper.Lines. T ext] Export. . | < N
far i CAM A 21 H e vt
1] | i
Cab Directony: Idefault j Aperture Report... | F @_\‘_[:A paturej:li%: ’ /fjﬂ:CAM

EESL
SO A T DA AR T bR AT

B 1 CAM I & {R A7 4 defaul ts.cam S AF A
A& 145 BAR-AE 1 devicesn.dat 3044

Firr CAM i th SCAF{R 47 4-.Cam Directory H
B SV H

14T L2




CAM %t

/¥ Cam Directory/ ¥ &, iE+¢ HALCAMT H=x
THufi sk If 2+ Create -

FE L7~ o e OK f2 4]

PSR 1 BT H 't 2z (photopl ots) @ij%/l\ El/‘J Aperture ﬁui%
& $f Aperture Reportz 4]

PN

BN E X TH%, 2 HEY

REP ¥ 4

7F PowerPCB V3H1 A 137 HF {£ i Aperture 51|35

EDUCATIONAL SERVICES GROUP




CAM %t

I Edit Document E3 I

Document Mame:
Z/i\ IZEI i{t’:fé e gl | CLIte L ayer ¢ Z'«Fﬁ Hj i’ft,:%
Document Type: Output Eile: i Cancel |

Zélgl%{éﬂ —p IFE:uuting ;I Iaﬂm-phﬂ Help |

Surnrnary:
Routing: [] Bun | < E'?Té/i\ lgl

s o BOTTOM: [Pads Vias. Tracks,Copper Lines, Text) B
WIS E oo | TRV E
o | = Setup/Layers

— Customize Document Output Device

iﬁi‘%gxﬁ ‘Lg‘ = A‘%El‘ s .
| | B iy Hh e ] g o

\wr Layers phiohs~ Azsembly Print Pen Photo Ll
(CTEHNE

%"[,J‘_E);ﬂfizﬂ_ﬁj:% E[/\J ]j\] :/_é: oy Ey&(ﬁelectium Device Setup... 4 &EZ%EI%E@%%%&
SR LI B

«  4Document Type 7t PowerPCB #i i+, ¥ BzhHhe
AL S P 2

« /1% Document Types #AAEA] =58 & XS B H IR

e Output Device 1 & Hi 4% =

o Preview it FUGETHI N ES, AN ZLS B i

b bl T 5




CAM %t

| Photo Plotter Setup E3
D-Code: ~ Shape
|D1 0 oK. |

Flashes:

Delete . Cancel
—'l ONe¢ o= ==
Augment
Lines: Help |
RBegenerate | .l .l

[~ Same &perture for Flashes Lines Advanced. . |

et HEght: rmern [y

o £ o

Fill "wfidth: |10 Aperture Count: ISBS ¥ 2ugrment on-the-fly

« Apertures g% BB I, BlcEF Tl %k HADD
G BAR TIANE RSB [)

o {fiffl DeletefiEls I 4

o Augment FMNEIETHIZIER, SR LLETE N
« Regenerate #3755

o Aperture IR VMR RIS O Ar, HA rep ¥ 4

o Advanced £ S, FMURS-274X Gerber #5:X, [FIAE
AL E

EDUCATIONAL SERVICES GROUP

j b bl T 5




CAM %t

Cam Plane- /T3 FUses oversized pads on

Layer 25[07 4t . bk 25)7 ()1 I Z A4 A V-1 J= (Plane
L Layer) ¥ &
PADSHI TG T Ae st 4T T e X E—
TR BEIE7ECAM -1 JZ 4 H I, 4 e SO

() ST JROK (over size)

X T AR In25/Z (Layer 25) ‘ N

h \ - | Jo T BV I 2
FRA 1 ST TBOK (Oversize) 4 15-20 mils (Plane Layer)

7£ Setup/L ayer H1 € X - [fi /= (Plane layer)
— Assign Nets

ECAME N, EFECAM PLANE 1 k2 K25

BLUZMIIEFE, ARG A1 1R 251,
R AE25 2

1 4T:-Non Pads H3aids i UM B i -1 12 h i 5




G

CAM X1 HE
SCFTICAM T H 3%
SL.CAM P IC &

V7. Gerber Aperture %%
W E 62 1 (Photopl ot)

= BT 2 (Plane Layer)

R =

[ ) [ )
b anh A anhi
oz s

[ ) [ )
N2
(T

s

°
LY

°
LY

EDUCATIONAL SERVICES GROUP
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A I CAM S H T

#1 — T = 22 E[1(Silkscreen)

#2 — 1 2% )= (Routing Layer)

#3 — FH AR ] JE (Solder Mask)

#4 — %l fL2: K (Drill Drawing)
#5 — 1~ [ )= (Plane Layer)

#6 — 251 15| (A ssembly Options)

Sr LT H
Pg 10(7-9)




‘I Reports !El
Path:  d:hpwry308PowerPCB repart.rep

jij:% Fl I eS/RepOI"[ EI] EI Select Report Files for Qutput:

nuzed -
Statiztics

Add
Lirnits
DFT Estended test point report Delete |

Jurnper List

° i4¢%ﬁ)§%@ASCH ’ #H/E\‘ﬁ HEE ll::zE ﬂuisiir;figfﬂ I | e s semtily Wptian
FMT §~ i s

Parts List 2 [ Emme:
PoveerPCB 2.0 Farmat Metlist

« {iiF{PADS Report Generation PowerPCB 3.0 Format Netiist =l [
Language (RG L )?F%:Et ITI Apply | Catizel | Help |

o HEAI+\PowerPCB H %N

o HERSAE A P O

o AT ZE AL W) (On-line Help) 2715

o FRATIRAL 2 B IBR(Netlist) F1 2 FhocfE41 2% (Partlist) i i
o I RRES N BIARHER AT g i A

o MRHEFMT SR e SRRES 2 S AT 4R 15 SO N

EDUCATIONAL SERVICES GROUP

TR 5 )b T PADS
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CHAPTER 11 -- ECO

FEOMPOWEFPCE TO THE SCHERMATIC ..o a

0 T 0 PP 3

PIM AHD GATE S AR E T G e e 3

ADDIMG PARTS - TaIHG THE BRE O SRR e 4

FEOM THE SCHEMATIC T PO R R e 4

FEHARME PAERET COBRIBIATD: e 4

EDUCATIONAL SERVICES GROUP
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FE B i< (ECO)

8 ECO#5 - in 1.1F

£ Eco Preference X iFHENF]

JTEk 5 4] Write Eco File

U1 FAppend To file #iAHELT
R WA B8 ) A s o
2 CAAEEMECOSC

Write Eco file after Closing

Eco Toolbox ¥ £ #riE H ECO
07 AR A B O

Expand Part 1 Net Attribute

Output only ECO Registried
Parts# A A far i B ATECOT: i
ootk

Browse... |

[~ ‘white ECO file after closing ECO toolbaos,
Mote: This will clear undo bulfer.

—ECO File
[ fwte ECA e
V¥ &ppend to file.
- Cancel
Filenarme: 4'
ID:\Mydncuments\Trainingdata\trainingFiIes\t Help |

—ECO Output Options

[ Expand Part Attributes

Aftribute Expanzion
|7|_ Expand Met Attributes

¥ Output only ECO Begistered Parts

BPYS



«  WSIniEZ

<« oo

EFERTS >
) IEITES AN

I -
Eﬂi@%+ “«— Eagolt
S el e

<« MERICrf
F LA ] (Gates)

« — HaEam& oot
« B ] (Gate)
«— WNHEHE (Reuse)

ML
FLAZHEREPn
PR S
s g BPin)

Azl Bl din A (Terminator)
ECOZ%

IR R e

|| || e | 2 22 2 | 2 |

EDUCATIONAL SERVICES GROUP

&, F 15:\D 3]




2 B < (ECO)

"] (Gate) FIE BAI ) AT #

X HATAH A HNIDEE T+ I (Ping) F1 T (Gates) HEAT T4f:
AT RN, BEAT R R L T
BE T L F E 358 K

H8hZ 2% fa 7T B fin 44
(Auto Ref Des Rename)

HAT 8 Biral ik i B air 42 B Fr-41) 5 3K
BB IR 1S B T3 56 -4 7 iy 44
HEWS BB FE A 44 HES 41410 9 B2 KU




15 3 58 (Browse) 77 s hn o4

A1 FF 00 50 (Browse) J7 s et (7 1tem HE A B A *)
i Apply% 5% J5 ) % (Browse) &5 B (1ot

H T HEHMEHMA B, i Query-Modify\Attribute
XS] TT, BNz A oot

A B ARVHR I E 251871 (Ref Des)

M .SCH #I| .PCB

WZRCE 56 M PRI B @ 5T ECO SCPF

&% Filellmport, #XJ545 1 File Type, #RJ5iE#H ECOMi
ECOX 1

AR B oA A T IR i 12 (design origin)
3B 3% 2 (New connections) 7 H B A A1 25 B 9 4% % 2%
Deleted parts and connections ¥ H 374 %<

EDUCATIONAL SERVICES GROUP
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THE¥E M4 (ECO)

i 44 A

e 1EFE Rename Part &by, NGB ol

© AT B RIS A R, ST SSRE RS
Fa7 7 (Ref Des) g (0K iR 72 AT IX M 2 2% 57154+ (Ref Des) TR
(IR A ot

e &P Rename Part & #x
TEFE R A B IS G, ZOK 4t

EDUCATIONAL SERVICES GROUP
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BEE

« B TRENWmS(ECO) T RS

o ERIPIN)MI](Gate) AT

«  HIFEH %5 (Auto Renumbering)
« iNInoctt(Parts)

o M HE T R TR S i 2 (ECO)
o Hfrin 4 o (Rename Part)
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Q
0
w
9]
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w
0
o
<
4
o]
=
g
o
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Q
1T}

8- 55
8- 0
SOL6T Enpoy

W 5 |/ oo

FRE Bhpey 000

o

- ﬂ_m|/|wﬂ XXX RST RIS IR I RXTLNY IR | 1 90t
IR

.@. i
a I NN NN I NI TN T ITT)
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