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ELECTROMECHANICSL Packaging =} i .
FIFD ; s P
SR Partz per Pkg: 1
FPGA i
GATE %
LATCH Type: Homogeneous

- Libraries AE%to| 2lo|=2{2|F MEHMoz MEHE|0j7l 2EOLS HMBICL
Cf2 BEZ AME Mo glol=ajalMe M SN & BE S Cul +

A(HA| e S 2ottt

—

- FNDZ 3|20 HiX|A|ZIC}.

FEHIA B

ol
Project Manager &2 2 0

| S etet

New pageZ Z7}stct.

Rename2 Z [Display 2 main@Z 0|52 HZATHCL]

£ Fie |%¢ Hierarchy

=20 Design Resources
= Ardigital_clack,dsn

SCHEMATICT

=]
B DISPLAY | NewPage
B Man
3 Design Cache He”am?
£ Library Properties
3 Outputs Edit Object Praperties.

23 Referenced Projects
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- Main SheetE€ €11 3

u
H'|
mujn
p
0x
o
_'T'_

Qt-’-‘-) LIS AT s

D[0..7
D[0..7]<<
U1
B(J). gg PAO/ADO PCO/A8 g% SECOND—SELECT
DZ 37| P /Ans peimg [ 2 MINUTE _SELECT
BZ 32 PA3/AD3 PC3/A11 g HOUR_SELECT
D5 2 PA4/AD4 PC4/A12 6
o S| Faa/abe pCa/nls 2L X MINUTE-LED
PA7/AD7 PC7/A15 HOUR_LED
% PBO/TO PDO/RXD 0
= PB1/T1 PD1/TXD
5| PB2/AINO PD2/INTO BLOCK
= PB3/M1 PD3/INT1 2
E PB4/SS PD4 5
= PB5/MOSI PDSIOCﬁ 6 H/M_SEL
X—g| PBE/MISO PD6/WR 77
X—PPB7/SCK PD7/RD
19 30 MANU_IN
g B 18 XA oors [ 9%
31 OPERATION
X5 lcp.
X—— RST 20
ve 40 vee GND l ADJUST
AT90S8515 = SWITCH_IN
c1
I} > x V&©
104 vi a1
c2 T 40Mhz I:;
I} > x
= 104 CON2 =
« BE& : AT90S8515 / CRYSTAL / CAP NP / CON2
« A" : GND / VCC_ARROW / Off-page connector / port
« ASEH 55 : Block
- 252 =282 HfX[BHCE
- Place Wire ;: T} TIALO|O] &1 A
- Place Bus : bus &M
- Place Net Alias : net0f] 0|22 &
- Place Power / Place Ground : M&I0|L} J2IRE AHE 23
- Place off-page connector : [HHEZM] CtE THO| netof| HZE
- Place port : [EFUEB] SHOA 22 0|22 7HH neto] A
- Place Hierarchical Block : [HZE3H] AZ31X THOZ QA E2

AS

- Place no connect :

Toin HEY
AHBBER| o

- Place pin :

zE
L=

o
—
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- Net alias &t

Y B2 GEEA + AR O|FO{X|H, wire2HOf| BF Hi X| =ICF.

HAO 2HEAOlE EEE2AF [AL.XHe YAS ZHXH HAMOEE HiX| 7t EICT
Net aliasE 14 Z71E Zto=z HEHEOl HYX|7} O|F O RIC.

- ASTE 22 X4

Place Hierarchical Blockg MEHS

—

_

C}.

Place Hierarchical Block

sl | %

iHe[erence: Frimitive [ oK
BLOCK | | ONo

Cyes [ Cancel

(%) Default [ User Properties. .

Help

Irmplementation

Implementation Tupe

| Schematic Wiew w

|mplementation name:

\SWTCH_IN |

Path and filename

| )

Hene wir
© e
Type: () Bus

=5 WRo 471l He ==t
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- Place off-page connector &%
Ot0|2& MEHStY Aol Wots SECt

=
Wire0f = HI2 F£H0| &|Lt HA0E NetaliasfE 2-dsf{of HZO0[ &ICf

- Place port Ztd

Of0| 22 MEHSID wireO HYX|SH = Net aliasE £ 0{BtLC}

- AT90S8515 = Zo| GND T HO|H X 3}7|
% HES

FES UHo = 0L QER HES =2 popup Ui & edit partE IEHSHDY.
S +HF0| FY2|B LEF SHE0| ok GND TS HE YL

ool £/ME0| E2|H pin typeE Zero LengthQ A line@ 2 HfF 11 SFEEO| Pin VisibleS
Meysict

Pin Properties E|
Marne: Shape:

|GND || Line v|
MNumber: Tope:
E— T
5

—_

c}.

- OKE MEHWSH = 0|45 File > CloseE AMEHS

Save Part Instance

X

o Wiould you like to update onlp the part instance being curently edited, or al
\-..:) part instances in the design?

[ Update Curent | [ Update All ] [ Discard ] [ Cancel ] [ Help
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- AEEE2 MHS T OIRA QEXR HEZ =8 Pop-uphi|w & Descend hierarchy
£ Mesict
16.0 HHEEH= HE 282 otH St EH2= 0|3}
- .I
HiM_SEL
MANLE_IN
OPERATION
ADJUST
Mirror Horizontally
WITSH_IN Mirrar Yertically

Rotate
Edit Properties, .,

Descend Hierarchy
Synchronize Up
synchronize Down

- M22 Ho|X|e| O|§= Addtes HO0| =B 0[F= & Chg OKE MEsiLt.

M arne:

SWITCH-IM| | T

ZED 47474 A= HOIX|Z7F S5O ULt

- B MO|=E ZESICL [A4]
ZES NIt fX=Z Ol = =HS Zdotlf
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Qt-’-‘-) LIS AT s

5. WHLEEH X435}
- Project Manager& 2 2 0| sotCt.
- DISPLAY =HE& AL}

Off-page connect0f F=O|stH =HES AHMESHCE

Nb@T\l

O~

=
o

FND5160

24

VCC
A VCC VCC -
T <"1 OPERATION
R4 R5 o <] ADJUST
10k 10k Adjust/Operation
<] HIM_SEL <] MANU_IN wbDl D2
¥ ep ¥ leD
& o SW2
L a SwWi1 L |}] R3
104 o . 104 o . R1 R2 1k
hour/min_select manual_increase 330 330
« HXE - SW PUSHBUTTON / SW PUSHWHEEL SPDT / CAP NP / R / LED
« MY : VCC_ARROW / GND
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vee vee vee cc
R1 R2 R3 R4
330 330 330 330
FNDL of « J FND2 o o mT FND3 o o m FND4 o T FND5 o o mT FNDG o T
-— -— -— - -— -
SFND5160 | S| FNDs160 |7 SFND5160 | S| FND5160 |7 4rFnos160 ||| |7F FNDs160 Y e
U2 | 1<imjojalwit|o |0 I<imjololulujo 0| U3 U5|I<igololuluo |0 I<izjojolwiujo o | U6 U8|I<izjojolulujo |o I<ijojolultjo  |o | U9 R7
8 I8 I8 8 I8 B
i i 5 5] I iz 330

cane |3
8388 |He

[N N e ~||ojof oo
lll 74LS47 74LS47
VCC VCC

gz8g HE caam |3
2883 He 3563 |5l

7acsa7 7N 1 74|_s47" "N 17 7aLsa7
vee vcc vee KMINUTE_LED
D2
X lep

NN s

M |

35883886 u4 8883888 u1o

R8
83883885 |48 74HC573 SE;SSEBFE £ 74HC573 83883885 |48 74HC573 330
oppppppp apppppp = () -
——XMINUTE_SELECT —KSECOND_SELECT
KHOUR_SELECT 0.7
07 pjo.7]

« 25 :74LS47 / 74AHC573 / LED / R / FND5160
e VCC_ARROW / GND / Off-page connector

°* o

2= OHFg

- Project Manager&0j A Reference 72|, DRC, BOMZ Al3SICt

—

JFEH & u? 31 % @ ET
c

T File Ei Hierarchy
=-E30 Design Resources

= Jdigital _clock.dsn Annotate
= SCHEMATIC =
[ DISPLAY DRC —

B MaN Create Netlist
=-E1 SWITCHIN _ _

B swWITCH-IN Bill Of Meterial
w0 Design Cache

=3 Library

= Jetlibrary 1, olb

= FMD&IGN

3 Library Cache
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M Annotate

!'PCB Editar Reuse | Layout Reuse

1

(FILilE2EET &

[JRefdes control reguired

Scope
(%) Update entire design
() Update selection

Action

® Incrermental reference update
() Unconditional reference update
() Reset part references to "7

() Add Intersheet References

() Delete Intersheet References

IWode

O Update Occurrences
@ Update Instances (Preferred)

FPhysical Packaging
Combined property sting:

|{aluet{Source PackageH{FOWER_GROU|

(=) Annaotate as per PM page ardering
[1Da nat change the page number
[Jlnclude non-primitive parts

[JReset reference numbers to begin at 1 in each page

() Annaotate as per page ordering in the title blocks

i

Reset part reference to "?”
CtA| Annotate OfO|2&
Incremental reference update
CtA| Annotate OFO|2& M
- Add intersheet referenceE

- A™¥HO0| ™M Format &=

<l

l
of

| A Prefix@

=1 ==

=
suffix 7| st}

_—
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QI-’F—) LIS AT s

Intersheet Beferences

Poszition

Beset Pozitions

[ npuat
Clutput
Bidirectional

Open Collector

X Offset: (80 %

Fort Type Match b atris

[ Input
CI[E] Output
[<] [£] [<] Eidirectional

[ E[E [E] Open Collector
El E EEE Passive

EEOEORE HE
1 O = = = 5] Open Emiter

EOOEE EOE Power

(#) Offset Felative to Port
) Offset Relative to Port Mame

Place On Off Page Connectors

Farmat

(%) Standard [1.2.3]
() Abbreviated [1..3)

Frefis: !f'ﬂe_[
[

SuifFi:

a

Cancel

Help

Pazzive
HiZ
Open Emitter
Fower
- OKE MesiCt
S22 BOl8) HCf
R E Referencez 7t HHO| Z|YUE=X|2F Off-page connectordi| PageZt EA|Z|0] U=X]|
SHoIBIC)

o
83

FND1

FND4

0] e S e
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- DRC Ofo|2g e},
|2 Moz ZAE Mot
- gtolg SBic
- BOM Of0|22 Aehstct.
-l Mg afz £ golg 2

Project Manager &0|A Output =G Of2{0| drc Ly} bom LU0 MHE HE

g & ACH

F- [T L WUIRLAL_LA T AYWIgital _clockmrDre
=3 Outputs
Jitdigital _clock bom
Mrdigital_clock dre
3 Referenced Projects
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2

II. Footprint

1. Footprint M7
- Capture0j A 4AidsH BOM

Bill Of Materials

_|-_'-_|
ne
mjo
fot
i)

a
9! ZM

Item Quantity Reference

Q(-’f-) LIS A8ET S

Part

1 4 C1,C2,C3,C4 104
2 4 D1,D2,D3,D4 LED
3 6 FND1,FND2,FND3,FND4,FNDS5, FND5160
FND6
4 1 J1 CON2
5 10 R1,R2,R3,R4,R5R6,R7,R8, 330
R12,R13
6 2 R9,R10 10k
7 1 R11 1k
8 1 SW1 Adjust/Operation
9 1 SW2 hour/min_select
10 1 SW3 manual_increase
11 6 U1,U2,U3,U4,U5,U6 741547
12 3 U7,uU8,U9 74HC573
13 1 u10 AT90S8515
14 1 Y1 40Mhz

- BOM meg £l HAs[of g Footprint

£ 23t

PCB Editor X|& Footprint

Mgk Footprint

LED
JUMPER2
SOIC16
SOIC20
DIP40_6

D1..D4

J1

741547
74HC573
AT90S8515

SM_3216
FND510
SW_SLIDE_3P
TACT_SW2

HC49

R1.13/Cl.4
FND1..6

SW1

SW2 / SW3
Y1
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2. TACT_SW2 44

- 718 =4 2 pin, 7|EHH

- O

2-91.25+0.05 HOLES
/

- 9lo| M TR HEE XL
e 22X 37| :6.0X 3.5 mm

« Hole 37| : @1.25 + 0.05 [mm]

 Pin pitch (pin to pin) : 6.5 + 0.1 [mm]

- S g5t =M= ofaiet Z0| O|RoTICt

L 4y (=8A “padz MFELCH

2. T HIX] R L[HX|g, 7B JEEZA “dra2 XMF)

3. M¥E ot o & ZhX|[7} &l 0| A& EGE CHEEA *psm)

1) PIN AA&}7]
AlZ > T2 73 > OrCAD > OrCAD PCB Editor Utilities > Pad Designer?| ZZZ O]
SoHCt.

@ Type

- Through : 7|ZtQ| SITHO|A| OFSHTHIX| BESH= LHIK Ol T, HEZ TO|L} H|OKvia)o]

MOILCE,
- Blind/Buried : Ct=7|ZH0f| A 0| Tl(via)
- Single : SMD(Surface Mounted Devices M A% £E

o
@ Internal Layer : Gerber A A| unconnect T|O{%l L}
XE MEigtL|Ct

9| Internal PadE X|g Z QI

- Fixed : Internal padQ| AF2S 2AX|5t0 layerE 1%
- Optional : Internal pad2| AF20| QA0{AM 20| QS
® Unit : mils / inch / millimeter / centimeter / micron O| Q.LC}.
7120| mils2 50| 9L}
@ Multiple drill : Z20{ %l padstack0l| CH&f| &+ 7§ O|Ate| drill holeg o

—
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® Drill/Slot hole : Drill size2 MMs|F= Moz MF MUY 2Zo| 37|HC} 03~04
mm¥E A HEFtC} Platingo|2t #EE =22 WREE ZaAlZ AU7IE Z2ES=
Z0]C}.

- 1mm = 39.37mil F 40mil 7t2o 2 A AtS|AM 1.25 X 40 = 50 mil2 A7d oLt

—

Parameters | Lapers
Type Irtemal layers Units Mll%ple diill
(&) Thiough () Fixed Units: | Mils v [[]Enabled
() Blind/Buried () Optional Decimal places: ’D_ Rows: ’_ Calumns: ’_
O Single Clearance #: ’7
Clearance ' ’7
Dril/Slat hole Top wiew
Hole type: Circle Dl v
Plating: Plated v
Dl diarneter: ’507
’7
Tolerance: + 'E_ - 'D_
Dffset: o |
Offset - o
Mon-gtandard drill: v|
Drill/Slot symbal
Figure: Mull o
Characters: l_
Width: o
Height o

- o EHo| Layers B2 MEHGICE

File Reports Help

Prarameters | Lavers

Padstack layers Wigws
(@ ®Section () Top
Layer Fegular Pad | Thermal Felisf]  Anti Pad
Bagn ||BEGIMN LAYER Circle 80 Circle 90 Circle 90 ~
h
> ||DEFAULT INTERNAL Mull Mull Mull
End||[END LAYER Mull Mull Mull
SOLDERMASK_TOP ull WAs [
SOLDERMASK_BOTTOM | Nul [Ty A
PASTEMASK_TOP Mull MAd MAd
PASTEMASK_BOTTOM Mull M M4 “
< ¥
Fegular Pad Thermal Relief At Pad
Geometry: | Circle W Circle w Circle w
P —
Flazh:
“width: a0 90 90
Height: a0 a0
Offzet 0 1] 1]
Offset v 110 a a
Current layer: BEGIMN L&YER

- Layers O M& Land(E0| 2= F&)2 2780| O|F0{ZIC}
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+ Bgn(Begin: A|Z2|0]0{ Top Layer)

Default Internal : L=

* END (END Layer : Bottom Layer)

Soldermask : H0] 22 E&0| 2= MaskZ Top, BottomO| Q!LC}.

Regular Pad : &HtX oz o] E8 IHE

« Thermal Relief : Same net0 copper M A| CHEIE MY
« Anti Pad : Difference Net0| copper(ZIINX& A| copper?}l pad ARO|Of| O|ZA &&=
A7\t B

- HX| Begin layerE “d7dtCt.
 Regular : Circle 80 / Thermal, Anti Pad : Circle 90
- LIHX|E Y E e FaSiL Sk 440[2tH  Copy / Paste &S O|&¢tCt.
BgnO|2tT HA|El M2 MEf & 0tQA QE2Z HES 52| copytoall & MEH3H

- OK S}A E|™ Internal It END Layer 77}X| s <ot 4t0| ==Lt

Padstack. layers [lReqy
[#] Regular pad
Layer [#] Thermnal relief pad
[] sntipad
Bgn!lrEEin avER 4] Antipa
[ 5cldemask

1 Insert
: }'L— [[] Pastemask

End m | |:| Filrmimaszk.
Copy 3

Faste [TOM
Delete [ [ ][ Cancel ][ Help

[FESTERMESF_EOTTOM

- Internal(Lif £)& +=X|Z Begin layer2Ct 10mil 3 A HAH™S| =C}.

BEGIM LAYER Circle 80 Circle 90 Circle 90 ~
DEFAULT IMTERMAL Circle 90 Circle 700 Circle 100

EMD LAYER Circle 80 Circle 90 Circle 90
SOLDERMASE_TOP Circle 90 MR MAA
SOLDERMASE_BOTTOM  [Circle 90 A4 AR
PASTEMASE_TOP Hull MR MR
PASTEMASK_BOTTOM Hull MR M w
£ >

- SolderMask= O 2 Begin layer2Ct 10mil 3 A AN =C}.

QlH}X| O
=2 L= 11—
- MH™O0| 2B E|Q O™ File > Save as...2 KN ASICE
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plus
Q(-’-‘-) LigIE AL s

- 0| &2 PADBOCIRS0D=Z St MILIX|E oXf XMNYEL=E 2ESHC,
Pse_Save_As @
HE 27 |E}0rcad_exe V| Q F P E-
Lé =) pad8cirsd, pad
LH Ellé =M
?‘[:
HHE 5h
LH‘H—-E—de It
LH§§E1
. D QIE(N):  [pad0cirsid, pad ~| HEHE)
HUER3 B2 qo s ayTy |Padstack (+, pad) v| e
el ol
- SaveZ Sl Unnamed.padZ XMZEE|2Z FO|SIC}.
- X% 2=0|= PAD Designer& &Z =t}

2) Package Symbol 2t=7|

- PCB Editor& €1 File > New&

- BrowseE =2 XNYZEEE

e}

0

o

.

- 0|22 TACT_SW2Z X ZEtSICt,

- TYPE= Package Symbol 2

2 SHCt

Mew Drawing — 52—

Praject Directan:

Drrawing Mame:

Drawing Type:

D:0mCAD_Data/peh_editar

tack_sw

Board
Board [wizard] W
M odule

Package zumbal
Packaoe sumbal fwizard] ™

[ Browse. .. ]

Tool Bar -0}22 ZQIE|Z 002 90| 28{£00 0|2 U
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I‘% Allegro PCB Design L: unnamedbrd Project: D/OrCAD Data/| cb_editor _
File Edit View Add Display Setup Shape Logic Place Route Analyze Manufacture Tools Help 'I'l' téden(e
E&8 R ONEROQS % F’ilﬁllﬁ'aﬂ\@?(@:av_ L@@ﬁﬁ
E <

|
2
| i
L 5
g.
o
>
g x |Starting new drawing... x
1 (Command > 1
. H 29 Xt :

e o oo z
T =
Idle 39000, 61000 [B] [A] GEM DR

Undo/  Fix/
File Edit Redo  Unfix View Add
(_A_'\ (_A_\(_L.' f_A_'i A A
£ N N
X 5 4 D 4 (I J AQQQalo R a=
T IET I L T
| _} L. I - LY J
4 Y i
AppMode Setup Display Miscellaneous
Place Route Shape
[_.&_‘ . P
~ . T .Y
@E vl DPDER ARl EE@O0 S
@R HmAa\NB®DKelk Gl @S
L. e L vl
u " ? u
Dimension Manufacturing
- Control Panel — O A IZQIEHE 7}710| 0| 538tH X502 LEFLC]
e —
Dresign Object Find Filker g
g
[ Groups Shapes =) » Visibility
= - =
; < Symbols Cline Segs i -
Active Class and Subclaszs: § Other Segs s Etch Via Fin Dic Al
Board Geomety v = INets [V Figures 8 Conductors (%] [¥] [¥] [¥] [¥]
= [¥] Pins [¥I DRC srors = Planes g
[H | Outine ~ = [#] vias [ Text 2 il
[¥] Clines [¥] R atsnests Top D D D D
[7] Lines B ottam N N N E =
Find By Mame &l (| g"-
Met || Name » =
S —
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@ 2Z|E Zt4 23S ot

—_

- O|=H} Setup > Grid

® Define Grid

QI-’-‘-) LIS AT s

Girids On
Layer Offzset [ Spacing
Maon-Etch Spacing; u: |'IEIEI.EIEI
(10000
Offset: " [:\L)D.DD w000 |
AllEtch Spacing % ||100
v (I
Offzet: i | | 1% || |
TOP Spacing  w |100.00
v (10000
Offset % | 0.00 |y [nm |
BOTTOM Spacing; u: |'IEIEI.EIEI
v |100.00
Offset % | 0.00 |y [nm i

- Non-Etch : X : 128 Y : 128

- Define GridO|A{ Non-EtchZt M 7|™
0| S{F =L} Etchgt FI|H JZEO

- Define GridQ| AMEHY| Grid Ong& 7{H

=H}2| Grid On/Off O}O|2 ©

20| gl=

$0 0X

P

fot

== #2 Zu0[C}

=
Quick Utilities
W Design Parameters, ,,
Super filter » Grids...
Customize ' Change active subclass  »
Selection set 3

IH O550| Lt=0 Quick utilities 02| GridE
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+ Pattern, Copper(Shape)&0| ol & &ICt.
Mo a2|=E7F EQICt

A EH

[SS |

HB2 o2 SijlkScreen, Reference, Pin
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@ O%HtQ| Layout > Pin = Add Pin OF0|2 ©2 MEHSIC}.
OlO|2& MEisi= OFF Hatst GiCh

otH QZ2Z9| Control Panel M A™HEZ dl|OF SHLCt.

- Padstack A7&3s}7| [ PADS8OCIR50D ]

adplics= ] Select 3 padstack:
@ Connect () Mechanical
- Pada0cir50d -
Padstack: pad80cirsid Ev Quickview
Copy mode: Padebsqtd = oK
PadB5sg37d
I I et
Yool 50.0 Pad75cir3ed N A
Pad75cid5d [ 0 prEsE
Rotation: 0.000 - L Eaﬂ;;ou;?ﬂ —
ad75cir
I rPln Array | Frs
[¥:3 fc:
Testblock [T |2 o . Padd0ci55d [V] Database
= pt'On Pad8lcirb5d [¥] Library @ Graphics () Test
Offset 0.0 (0.0 Eagggc!l;ﬂg = -
ad33cir e
Total elements: 212

=l
- k9 mOIE o TO| mhaiChUC Ho| HiX[uH e £ Jpx|o|Ch

- ZtE YHES 0|8% HiX|

*

Drawing Size &%

- 2tHSHEO] command &0 +=X|& X0 Z=Ct

1HHT :x -128 O fevten]
28T 1 x 128 0 [(HCHAHES A Ee ix 256 @] [ACHEHES Al
* ARXME MOE f0 x CES0f HHEA| 3t 7H2 =|Qlof $hrt
*1¢ me Mo ZEE2 Mo 5t 28 WS MOYXE Ee MTHAHER JHsSioh

« OIRAE ZHRE HOH7tA Stz HiX]|
GridE Non-Etch X : 128, Y : 1282 AEiS| =002 OIRARZ XHE

ol HOLTHO| ZtE S =elotr)

2100 [P

- HHIX[ 7} XM oA LEZHES =28 Donel|Lt 7|HEQ| S

| =
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@ Silkscreen Outline, Assembly Outline, Place Bound TOP A7 35}7|.
« Silkscreen Outline %t/43}7|.

- EE09| size7} 6 x 3.5 [mm]0|E & milZ2 ZHASHH 240 x 140 O|Ct.
- GridQ| Non-Etch £2& X:120,Y: 1002 MHSICT

(RMB[Right Mouse Button] > Quick Utilities > Grid)

- 3lH 92X icto| EHHOIA  ®line i O&HF Add > Line2 MEfs

- Control Panel2| Option&0A MHE siC

-

Ct

—_

— =2z _ * Class : Package Geometry
Active Class and Subclazs: g .
=« Subclass : Silkscreen_Top
Package Geometry il 22
B [gsweie g |3 ° Line width : 8mil (0.2mm)

Line lock: Ling + |45 &

Line width: a

Line fant: Solid -

sgﬁqdo

- StHOIM XS =HQlotHA JEIC

—120

{—l20 , —7m

- &4 20| B o) Done EE [FIS £ oS 2RI
« Assembly Outline Ztd5}7|
- Gride| Non-Etch X : 50, Y: 1022 AM™siCt

- 33 22X sjcto| SHIO|A line ¥ i &bl Add > Lineg MES

_—

Ct
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a.opters S| _+ Control Panel®| Option&0|A HF& %ict
fictive Class and Subelass: % « Class : Package Geometry
e j « Subclass : Assembly_top
B “ % . Line width : 8mil (0.2mm)
Line lock: Line s || 45 b | 8
Linewidthe 8 § [
Line fant: Salid ~

- 23 = ofefjet 20| aglct

227} £|® Done (f5])2 FEC}

Place Boundary 12|7|
- #50| EELOM XiX[5tE Aot 0[N, o] FE20] AE Al oS FECLt
- 3} Q2= jtt SHIO|A Add Rect ™ it Oj&HE Add > Rectangle2 M E4SICE.

2 Options " - Control Panel2| Option¥0|AM HH S SHCH

- Class : Package Geometry

Active Clazs and Subclass:

FSTILIETY

Package Geometry .

- Subclass : Place_Bound_Top
- Line width : 8mil (0.2mm)

- ¥H 282 7 Bottomk =FSI0{0F BHCL

[ | Place_Bound_Tap w

pui

Line font: Solid ~

suopRdo

- 8% & Assembly Topat 23t 37|2 2ICH
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» Reference ZtM435}7|

Reference= Silkscreen Topdt Assembly TopOf 2f2t &=Lt

04 Layout > Labels > RefDes = ATt EH}O|A| Label RefDes B £ MEHSICE

- 1=

o * | _ . Control Panelo| Option®ojAl AHE #ic}.
ACWT;:S;::E'SUME'SS: 3 % + SubclassE Assembly TopQ 2 StZ=Cf.

| Assermbly_Top v| 'z ¢ TextBlock2 =M<l 37| LIEIHLE (1~16)

(] Mirrer - . Text juste Y3 L= 2XtO| MEHIHO|CT (Left, Center,

M ark.er size: 50
i}

R otate:

Text black: ’3_ Z
Test just: Left w

Right)

| SLGJ}n&do |

- Of2jaat Zo| wA Jh2H 22 B swretn Hect

- 0|4 Layout > Labels > RefDes CE= AFCE EHIO|A Label RefDes B £ MEHSICE
- Subclass£ Silkscreen_Top @2 St==C}.
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1 Options

(FILRIS AT S

Bl
[<
Active Class and Subclass: %
|HefDe$ v| E
]| i_i"Silksc:reen_Top v| [=
| |3
[ Mirmor
Marker size: 50 | |
Rotate: 0 7 |2
88 |5
Test block: 3 § L
T et just: Left _\_:!
- ReferenceE EHHSIQ¥IO™ 7| EX Q0 AHMMO| &2Z 5| QUL
M|+ File > Save & Z&6tH XMZEHEICE
- MEE F=Zo BCIE Poj=y mAO| WA= of Yk

3. FND510 MM
HO|EA|EE &QIstC}.
Padstack : Pad65sq35d(1tH
Pad65cir35d(2~10 &)
Pin to Pin : 2.54mm (0.100 in
15.24mm (0.600
HE Size:12.25 X 17.5 [mm]

=)

0.482 X 0.689 [inch]

10— e

0291

0.512 (13mm)

Ch) Iy | rnzs.nm
L Va1
inc h) \oovs | _-DataCode sz
- g8
S oty Caory | oote ot
P
[ — Y R N T
idenificaton | N&. XY z 0252 0276
(G.4mm) (7.5mm)
v 0,417 10.012

'

(10 6mm)
Pin #1 ——= It

0,600 ——=
(15.24mm)

ol |—0.100
(2 S4mm)

NOTE: Dimensions it iches ()
Tolerances 20,010 Unjses otherwise specified

- BZ Al0|=& 500 X 700 [mil]2 &L}
- 2Q3t HE HHE 20l6lglooZ FND FootprintE A2 DHECL
- 04+ File > NewZE ME4SICE

Drawing Hame:

Project Diractany:

C..../share/pcb/peblibd symbols

iFND51d | lﬁrowse...] l Cancel ]
: | Package el e

| Board [wizard]
4 odule

| Package symbal =
| Package spmbaol [W|zard]
| Mecharnical sumbal |

|
A
=
|

|

|
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- qEZEE= 7|2 2lolERg Az

- Drawing Name : FND510
- Drawing Type : Package symbol

1) 712 2385317

- O+ Setup > Design Parameteries..

- Display TabO|A{ GridE M7 3tCt.
Non-Etch : X : 25, Y : 25 [mil]

Design TabOj|A] Unitd} Sheet SizeE

Unit : mils
Size : A

2) Pin H{X|5}7|

o

=

rx

EH
EH

e
o
—

Q(-’f-) LIS A8ET S

C}.

MENSICY,

—

—_

. . Y .
- 0% Layout > Pin = EH} Add Pin Of0|2 & 2 MEe#siC},
- Control PanelOf|A| Option Tab2 MEHSICE.
Padstack : Pad65sq35d
* Options o |
(*) Connect () Mechanical
Padstack: 'Iz'ac.l.EiSquéd E
Copy mode: | Rectangular w
Oty Spacing Order
% [ __50.00' | [Right ~
v [T | B0 | [Down v
Fiotation: 0.000
Pin : 'I | Ine: ’_
Text block: ’1_ 3
Offsetse  [50.00 | v: |[o.00
- Command &0 x 0 0 =5t ;ﬂﬂl
S 7l 0I9A 92% BES 52| Doneg M, o -
—_ Canrect Mechatical
- 15 I HfK|] 2= o F
= HiA Padtack:  [padBlciSid [..]
- 2H|_-| -LILI _?_E'I :I-OI|:|_-I Jl'l;”)l'XlE 7EI-% EI-ObI_C_)l J'li'% HHI' Copy mode:
- Add Pln% AEI-CZ,H_OI:I'EI' Oty Spacing Order
- Option TabS W0 MMES HABIC} % [+ [wog
v. i [500
Padstack : Pad65c35d
Rotation: 0.0a0 -
X=O=F 4749 mlE 100mil /tAcZ2 QEEZOoZ
52 WS ES 100l a4 ) b [ ]
g—/_a\l—HHX| Testblock: (1 =
Pin # 2H|_'|ju—E‘| 1 AAI %7|_ Offzet 3 -B0.0 T (00

- 4730| 2t2E|™ X 1000 Of =™ X522 5

e P/ NI PN = L
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1] Spacing Order

=

— . % (8 | [1o0.00 Left w0
-XZC R 571o| EHE 100mil 7Aooz Fo= AHLHYX v [t | [s000 Down v
-6 HIES X 400 6000 =C™ XAtEOZ 108 EJFX| BYX|EICt | Aoton A

Fir $: B Ine: "I_

Text block: "I_ =3

3) Drawing HE 2}/d35}7|

- Silkscreen_Top, Assembly_top, Place_Bound_Top, Silkscreen_Ref, Assembly_Ref

o Silkscreen_Top

- M= Add > Rectangle tE= %t% EH Add Rectangle Of0O|& L S MEHISHC]
- Option Tab& &0 Package Geometry / Silkscreen_Top= MEHSHCY
- Command %#H0|| x -50 -50
ix 500 700 =2 olgsln
TE Of9A Q2% HE
[xa, b: HC|ZHE]

M2l Dones &

—

_

ct.

[ixa,b: BOEEZ H7|E ZQENM xz22 allF, yx2 = bIF 0|5, HOZtH]
@ Ze Yoz Assembly_topdf x -50 -50 ix 500 700 feten.

® Place_Bound_Topk: =3t gfHo =2 T EIC

* Ol 4+ Edit > Z-Copy ShapeE MEHSICE

S M0 M Package Geometry / Place_Bound_Top& MEHSH
_<'3_

-

ojgl 2a% Arztds SEotEH #2 fIX|0f Copy &t
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Edit| Miew Add Display Setup

4% Undo Ctrl+Z
; i | Active Class and Subclass:
4 Mave shift+FE |F'au:kage Geometry v|
'@ co Shift+F5
- - | ||:| Silkscreen_Top v|
| EE Mirror
apin [ Mirrer
Change Marker size:
¥ Delete Ctrl+D Ratate:
Z":UR':-' Shape [ Text block:
[ Text just:
B verter Shift+Fg g

@ Silkscreen_Ref

- 0|+ Layout > Labels > Refdes t== EH} Label Refdes OtO|Z o Medsict
- Option Tab& €0 Package / Silkscreen_Top= MEHSICE

- Text Block& 302 MEHSICE

- Text just : center

- AZbol 9IZo| 23 3 FND'E 3 3 5] 7.

/R

: Options X |
<
Active Class and Subclass: E
|Hef Des v| E
|. Silkscreen_Top v‘ 11_
=,
[ ] Mirrar
M arker zize: a0 N
Fotate: 1] w uﬁ
Teut block: |3_ s 3 [:
o
Tt just: Left w [

® Assembly_Ref

- O& Layout > Labels > Refdes tE= EH} Label Refdes OFO|2 B o Metsich
- Option Tab2 €0 Package / Assembly Top= MEHSICE

- Text Block& 322 MEHSICE.

- Text just : center

- ApZiHol obzo| 223tn FND*E Y = 5] 7).

- SaveE =1 XN ZSHCt
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4. HC49 A

@ Footprint0f oot YEHE TS|

@ Package Wizard 2 MM35}7|
- File > New & MEHSICE

- Name2 hc49 2 X|Jsl2 TypeE Package wizard2 St&CL

New Drawing

I X

Project Directany:  C:.../share/pcbipeb_libdzumbols K
Drawing Hame: |hc4E‘ | ’ Browsze. .. l ’ Cancel l
Drawing Tvpe: | Package swbal
Help
Board A
Board [wizard) =
M odule M
| Package symbil
| Packane sumbol Iwizardl ¥

- Package typeZ= TH DISCRETEEZ A 3iC},

Start by choosing the type of package pou want to create.

|
4
sf Package Type:

B

=S oD
Osoic
O PLCC/GFP

e - |:| <

(O 5MD DISCRETE
Q5P
QarP
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- Load Templateg2 +2 & next& MEHSIC

— 71—

.

Templates are used to zet initial symbal parameters. You can use the
default Allegio template or your own cugtom template drawing file,

ou can customize a template by adding infarmation to a symbol
drawing. Do nat add information ta the PACKAGE GEOMETRY,
MAMUFACTURING, PIN, and ETCH classes because it will interfere:

with the symbal generation process.
o Eig (o]
Template drawing file:
() Default Cadence supplied template
Custom late:
THROUGH HOLE it et
DISCRETE
[ Taad Template “You must click the Load Template button
before proceeding to the nest page
- X~ Xt *2 0olgds [CL V*¥E 0OlEdds
Reference X8 HO0f OSC*E YHIL) E= Y5 YEHSH,
For data that you enter in this wizard, vou can use units that are
different fram the units used to create the package symbal.
Units used to enter dimensions in this wizard:
Mils v | Accuracy: 'U_ 2
(o] G Q Uriits used to create package symbol:
Mils | Accuracy: ’U_ b
TH%?%—'E‘AE?E LE Reference designator prefis:
050 v
- MX™ X} o olgds
=73 0l [el] 192, [E] 450, [D] 1905 R ={otCt.

1 Terminal pin spacing (1) 192 | mils
e
Package width [E): 450 riils:

E

i mils

Package length [D);

)

E

= oD
THROUGH HOLE
DISCRETE
o . = o
- Padstack2 pad45cir22dE MEHTICE
Specify the padstacks to be uzed for symbol pinz. You can choose
a different padstack for pin 1.
Default padstack to uge for symbal pins:
(o] Ei o] paddBeir22d
Padstack to uze for pin 1:
THROUGH HOLE L L]
DISCRETE

45
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- Symbol origing 1%# O =1 2bGE[X] = SEIS STt

Select the location of symbol origin:

() Center of symbol body
(%) Fin 1 of symbal

(o] Ei o] 5
Select whether or not you want the Package Wizard to generate a
compiled symbol [.psm] for you.

psm2 TSO{X|X| A draBh 2H=50] TIL,.

- Finish& =2 Wizard& Z=3tLC}.

- SO A5 YgE symbolo] £ QICE

@ Silkscreen ="45}7|

i (o8 a2

- £H} Color 010|225 =2 Z2{S ZYtr,.

- Global visibilityo| OffZ AlE#sEC}, _Seraviy

[ S |
- Stack-UpQ| Top - Pin &&E5& M3 BIC}.

(3 My Favorites Subclasses| all Pin | Wia | Etch
[ Display Al T T T
=89 Stack-Up Top O O i

Ol
#-C3 Conductar TR :
F-C3 Mon-Condu,,, [ C] el Ol

- Package GeometryQ| Silkscreen_Top= X| =2 BtC}.

L] DUET ey . L .
[ Package Geom,,, | Fin-Number ]

E D Components Pad_Stack_Name |:|
3 Manufacturing Silkzcreen_Top R
(3 Drawing Farmat | Silkscreen_EBottom 0 -

[ WIS 1
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-OKE =2 4382 =
- Control Panel0f| A Class& M $HC}.

Sub class : Package Geometry / Class : Silkscreen_Top

Active Clazz and Subclazz
Package Geametry »

|| [ Sikscreen_Top v

- 05 Add > 3pt ArcE MEHSICY,

- Command&0f| &S 2ETHCt

x -49 95 fenten| / x -49 -95 favten| / x -129 O fevten|

X 251 95 e / x 251 -95 f@¥fes| / x 321 0 fantes]| , frv])

Add| Display Setup = "Waiting for the first pick. ... = [\ aiting for the first pick ...
= 1 [Camrmand » » -49 95 1 [Command > » 251 95
k Line | p |last pick: -43 95 g last pick: 251 95
Arc w/Radius W aiting for 2nd pick .. W aiting for 2nd pick ...
= TERS Command > » -49 -95 Command = ® 251 -95
3pt Arc last pick: -43 -35 last pick: 251 -95
. % W aiting for 3rd pick .. " aiting for 3rd pick ...
Circle E [Command > x-1290 E [Command > = 321 0
artannle E |last pick: 129 0 £ |last pick: 321 0
| Rectangle E |waiting For the first pick. .. E |'w/ailing for the first pick ..
Frectangle 3 o

—

- 2t El hc49 symbolO|Ct.

- File > SaveZ MEHSICE.

hc49.psm1t hc49.draZ} M EICH
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5. [A&] SW_SLIDE_3P

| 5 L—L e
‘ _SCHEMATIC

115
e _ oA q ; o L
' —5 . ns
| 323 2 25 323
S N I
1

A 1
|3-a11

JEE Q aMes

[EH2]: mm]
PIN : PAD60CIR35D

[2tdE 2]
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6. SM_3216

(1) Padstack A4M
Pin 1 on Left Side

= 0B

Component Land Pattern

- 3216 Type € mm HO|H 1206 Type(inch) @ 2= H7|StC}.

119

unit © mim

- AF BE 37| :3.2X 1.6 mm [ 125 X 65 mil ]

- Land size : 1.3 X 1.5 mm [ 50 X 60 mil ]

- pin to pin(pin pitch) : 1.9 mm [ 75 mil ]

- Soldermask : 1.5 X 1.7 mm [ 60 X 70 mil ]

- Pastemask[metal mask] : 1.3 X 1.5 mm [ 50 X 60 mil ]

- Silkscreen(assembly)_Top & Place_bound_Top : 3.4 X 1.7 mm [ 140 X 70 mil ]
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cadence 8-
@ PADSTACK Bt=7|

- PAD Designer & A&t}

OrCAD PCE Editor Lilities

PSpice Accessories

| Baich DRC

g 0B Doctor

B Environment Editor
I} OrCAD Layout Translator
Pad Desianer
=] PADS Translatar
™ P-Cad Translatar
)
G

Tutorials v
[ Cadence Switch Release

™ Cadence Help

@ Flow Docurnentation Gateway

[ Model Integrity

] OrCaD Capture

OrCAD Layout

PCB Editor to SPECCTRA
CQuickview Update

- File > new £ MEHSICE.

—

XA ZEE [ CWOrcadl6.0WShareWPCBWPCB_lib#Symbol ]2 3t Af 0|22 s50rec60

OZ oL}

—

» Type 2 Single

Tupe Internal laperz Unitz rultiple drill
O Thiough ] Units (Ml v [ Enabled 5 i
U Lo M . I () Blind/Buried () Optional Decimal places: E Flows: Calurns: ||:
° n It = s (3 Gingle Clearance 0
Clearance "
° Dr||| diameter : 0 Diill/Slat halz Top view
Hole ype: Circle Drill -
Plating: Plated -
Drill diarngtes: 0
Tolerance: + Elil 5 |Uii
Offset = 1}
Offset " 0
Mor-standard drill: v
Crill /S lot syprabol
Figure: Mull ~»
Characters: ]
width 1]
Height: 1]
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- Layer Tab & MEHBICY.

—_

« BEGIN LAYER : Rectangle Paraneler | Layets
Padstack layers Wiews
(& ¥Section O Top
. . Layer Regular Pad | Theimal Relief,  &nti Pad
Width : 50 Helg ht : 60 BEGIN LAYER Riect 50.0003 Nul
SOLDERMASE_TOP Flect 60.000 X | /4 N i
SOLDERMASK_BOTTOM _|Null Hid, N
PASTEMASK_TOP Fiect 50,000 % N4 WA
. SOLDERMASK TOP N Rectang|e PASTEMASK_BOTTOM  [Null N8 HAA
- FILMMASK_TOP Mull i N
FILMMASK BOTTOM Hull i WA v
< >
Width : 60 Height : 70
Regular Pad Thermnal R elief A_mti Pad
Geometry: Fi_ectangle el Nul\_ L4 NL!H w
« PASTEMASK_TOP : Rectangle shape: L) - L)
Width 50000 0.000 0.000
. . . . Height: oo | 0.000 |[0.000 |
Wldth : 60 Helght : 70 Dffset 0.000 0.000 |[0.000
Difset'r: 0.000 0.000 0.000
Curent layer; BEGIM LAYER

- Save 2 X %St & ZFSICE

— —

@ PACKAGE OFS7|. [ Wizard 2 A4A3}7| |

o

- Package = Footprint @22} © ME7 X%l HO|E{O|C}.

[

StLte| PCB Footprint AtES ?ISiM= T FE7b B2l *pad 2 Footprint ZE7} FH<I

*dra 7t SHHE *psm HO|E{E ALL.

1
-
Q
(@)
Q
Q

(@}
D
mjn
0z
0x
Ot
rr
0%
oE

Ol= Z/X PCB Editor | A ZtMst= 1} Package Wizard

£ AME3t0] e E#Oo| Lt

Name 0ff SM_3216 EE= SM_1206 £ 7|Q35l12 Format & Package Wizard & MEHSICE.

[
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Froject Directony: Do AOCAD_Datadpcheditor
Drawing Mame:  sm_1206 [ Browse... ] [ Cancel ]
Draving Type: (e e i ae (=]

Package zumbal o

Package symbol [wizard] il
b echanical symbol K|
Faormat sprmbol
Shaoe zumbol

- Package Type 2 4 E4SHCL.

SMD DISCRETE £ /ME4SHT

Start by choosing the type of package pou want to create.

<
= o Package Type:
T
[@ ]l
501
() PLCCAQFR

(O TH DISCRETE

QsIP
OzP

[ Mext » ] [ Cancel ] [ Help

- Template drawing file 0| EE™H Load Template & MEHSICE.

Templates are used to set initial symbal parameters. ou can uze the
default Allegio template or your own custom template diawing file.

*r'ou can customize a template by adding information to & spmbal
drawing. Do not add information to the PACKAGE GEOMETRY,
MANLUFACTURING, PIN. and ETCH classes because it will interfere

II with the symbol generation process.

Template drawing file:

() Detault Cadence supplied template

Cuistam b lat I
SURFACE MOUNT L —

“You must click the Load Template buttan
before proceeding to the next page
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- Unit(Et) @} Reference £

SM3216 O] k|22 laisic}.

« Terminal pin spacing : 75 mils

Package width : 140 mils

Package length : 70 mils

- Default Padstack 2 MEiSI= &0

[lc ]

= &0

| =Ct Mils, SM &

CC

—_ -

(FILRIE AR S

Meysic

—

For data that pou enter in this wizard, you can usze units that are
different from the: units used to create the package symbal.

Unitz used to enter dimensions in this wizard:

Mils v | Acowacy [0 5

Units uzed to create package symbol:

Hils v | Acouracy: ’D_ 2

Fieference designatar prefix:

7] v

Terminal pin zpacing [e1]: 75 | milz
Package width [E]: 140 milz
Package length [D]: [70] milz

Browse O}0|2& =& s50rec60

Specify the padstacks to be uzed for symbol pins. You can chooze
a different padstack for pin 1.

Default padstack to use for symbol ping:

|sEDrecBD

Padstack to uze for pin 1:

|sEDrecBD E]

53
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e HEO| J|&=XE Symbol Origin O|2} StHC}.

Through-hole £&2| 4%+= 1 H &

r
=2
ux

g, SMD £352| 4% 7t24|0of == 233ttt

—

- Create a compiled symbol & MEHSIH Silk screen, Place_bound, Assembly, Ref

Ul

Select the location of spmbol origin:

(%) Center of symbal body
O Pin 1 of symbal

Select whether or not pou want the Package Wizard to generate a
compiled symbaol [.pem) for you.

(%) Create a compiled symbol

() Do hot create a compiled spmbal

- dra It psm Tt S A-dets LIEHHCE finish & MEHSIEH 4g0| 2= ElCt

- o —

The Package ‘Wizard creates the following files in your curent
directory, avenwriting any exiziting files with the same name.

Prezz the Finizh button to create and load the package symbal in
SURFACE MOUNT the layout editor.

Remember to generate a compiled symbal file [.psm] if you make
additional changes to the symbol drawing.

3tHO| A=l Symbol 0| HQICt,
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7. LED

File > Openg MEHGHCY.
- 25 CWOrCADWOrCAD_16.0¥sharepcb¥pcb_libWsymbolS MEHSICE.
- OIS dra2 MEiSH = capl96.dras Lt

- C}2 0|20z MZES MEHSIT LEDE X EHSHCL

8. [MSIVIA MM
- SIGNAL VIA AM
V24D12
Drill 12mil
Pad 24mil

- POWER VIA 44
V32D16
Drill 16mil
Pad 32mil
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III. CREATE NETLIST

1. CaptureE A&lsiCt

ddEl bom MAS FO or2fel ZO| Yottt

"{Value}" "PCB Footprint"

"104" "SM_3216" EE&= “SM_1206"
"LED" "LED"

"FND5160" "FND510"

"CON2" "JUMPER2"

"330" "SM_3216" EE&= “SM_1206"
"10k" "SM_3216" EE= “SM_1206"
"1k" "SM_3216" EE= “SM_1206"
"Adjust/Operation” “SW_SLIDE_3P"
"hour/min_select" "TACT_SW2"
"manual_increase"” "TACT_SW?2"

"74LS47" "SOIC16"

"74HC573" "SOIC20"

"AT90S8515" "DIP40_6"

"40Mhz" "HC49"

Save asZ X|ASICH X{AFA| EFEER} O]

—_

o

£ UPDE HZASICE

- Project Manager 2tHO|Al  schematicl Z2HE MEiSH = O0|F Tool > Update

propertiesE MEHSHCY

File Design Edit Mew BEEEN Accessories Options b

EH & & Annotate,

Back Annotate, |

Update Properties, ..

1 File | ®8. Hierarchy Design Rules Check, .,
-0 Deaign Resources :

= ‘#mgnal |:I|:u::k ds Create Netlistee:
Create Differential Pair. .,

- DISF‘I_,&.\# Cross Reference,
B rAaIM Bill of Materials, .
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Update Properties &l
Scope Mode
=] tire deszi |Jpdate Inst Prefemed
(¥} Process entire design (2 Update Instances [Preferred)
() Process selection () Update Occunences
-
Action
(*) Update parts
) Update nets

[JUse case inzensitive compares
[ Conwert the @date property to uppercase

[ Unconditionally update the property [narmally only updated if empty)

{#) Do not change updated properties visibiliy
() Make the updated property visible

() Make the updated property jrwisible

[] Create a report file

Property Update File:
| CAOmAD_D ata‘\digita|_c|Dck‘\capture‘\digital_cluck.UF'[i Browse...

- Unconditionally update the properties visibility M=
712822 H|o/UA= 2T Hdo| ALl O|FOX|LL, HEE SHA =EH MER

el
HIO{Qls Ao 2HA 0l BE £

HA|

—

mjo
0\1

=
=

- SCHEMATICECZ MENs}

PropertiesE MEHSICE

0teA QEZ BEQ

iz}
1K)
=
ar

A

% Edit Object

ot

-_

3 Design Resources
= Midigital _clock, dsn

= SCHEMATICT
[ DISPLAY S9N e
B MaN
Rename
B-0 SWITCHIN Properties

3 Design Cache
=3 Library

Edit Object Properties,
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(FILilE2EET &

£d%0| g2l 2= HFO| FootprintZt update = A=X| =HQIoHLt.
Hame |Part Reference| PCB Footprint| Power

SCHEMATICA : DISPLAY : M INST4259 DA LED
SCHEMATICA : DISPLAY : D2 MNESEOB0S D2 LED
SCHEMATICA : DISPLAY : FNDA (512525 FMD1 FMD510
SCHERATICA : DISPLAY : FND2 : (0572557 FNDZ FMD510
SCHEMATICA : DISPLAY : FND3 : (W 5323885 FMND3 FMDE10
SCHEMATICA : DISPLAY : FND4 | [VE333717 FHD4 FHD310
SCHEMATICA : DISPLAY : FND5 | (N 534661 FHD5 FMDS10
SCHEMATICA : DISPLAY : FNDG ; (05346533 FHD& FHDE10

- Create Netlist O}0|2& MEHSIC}

- Mg O a Zo| WE % golg Mesict

Il Create Netlist

PCB Editor |[EDIF 2 00| INF || Lavout | PSpice | SPICE || Verilog | WHDL | Other |

Ed

FCE Footprint
Combined property string:

|PCE Footprint

[¥] Create PCE Editar Metlist
Options

Netlist Files allegro

[ Wiew Qutput
e

TTions

reate or Update PCE Editor Board (Metrew)

Input Board |

(]

Qutput Board File:

|a||engdigitaI_cluck,hrd

]

[] Allow Etch Bemoaval During ECO
[1lgnare Fixed Property

Place Changed
Board Launching Option

(Do not apen board file

&) Always

(2 Open Board in Allegro PCE Editar

[JAllow User Defined Property

) lf Same ) Mever

®idpen Board i O AN PCE Edifar
L This opfion will not franster any
high-speed propeties to the board)

o+
b

58



cadence’ 9 —

- 0|27t Yot NETLISTZL M&2 E|Lt M2 ™&SE NETLSTZb OfL|Ct.
- capture®| Session.logE ZtQIStLC}.

IIZE A 3pin ALK E edit Part2 = StCt.

NCo| &l HHE 80|A 22 =3 Z update A|7ILC}

SW?

L i

s Pin Properies

| MHame: Shape:
|
)] B
E Mumber: Type:
| ; :
________________ 2 | [Passive v
.

CtA| Create NetlistE AlSHSICY

PCB editor7} 92|10 ™MAMEOZ MZEEl netlist7} EQICH

ra
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IV. PCB Design (ARTWORK)

L 7|2 =844
- 0|5 Setup > Design Parameters..E& M EUSICY

- Design TabO|AM 1 2lu} Zt0| A™ Lt

Display | Design T_e:-:t Shapes | Route | Mfg Applications

Comrmand Parameters
Size Lire ok,
Izer Units: Mils v Lock direction: 45 |»
Size: E v Lock maode: Lire
Accuracy: IEI_ & [decimal placesz] kirirnum radius; IEIi
Lang Mame Size: IT [ Fixed 45 Length: Izﬁi
[ Fixed radius: |257

Tangent

Extents

Left = ||-6000 Lawer % ||-5000
el
width: [17000 Height [11000 i

Angle: | 0.000 s | [ Mirrar
b ave arigin Default zymbaol height: {150

N o B a—

- Text TabOj| Ao 1 2ldp ZH0| AL}

Display | Design | Text Shapes | Route | Mig Applications

Size
Justification: Left v
Parameter block: IE_ =

Text marker size: a0
Setup Text Sizez E]
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- Shapes TabOj|A] &1} ZFo| MH Y.

—_

Di.3p|a_','__. Dezign | Text | Shapes iFh:uute .Mfg.ﬁ.pplicatinns

Command Parameters

Dynamic Shape

Dyramic zhapes allow real-time shape updating during interactis
structured into a global, shape instance, and object level hierarc

[ Edit global dynamic shape parameters. |

[l WP D ol PR

# Global Dynamic Shape Parameters

| Shape fil| “oid contrals | Clearances | Thermal relief connects |

Arbwark, format:
kinimum aperture for gap width:

Suppress thapes lezs than:

Create pin voidz:

Acute angle trim contral;

[]5nap voids ta hatch grid

[ ] 4 ] [ Cancel
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- Setup > Define Grid& A7 SIC}.

# Define Grid

Grids On
Layer Offset [ Spacing
Maon-Etch Spacing: w ([
w100
Offset: % |0 " ||U |
All Etch Spacing: e |
v
Offzet: >:: | | w || |
TOFP Spacing: " |25
W |25
Offset: b |U | " ||U |
BOTTOM Spacing.  ® |25
W |25
Offzet: >:: |IJ | w ||D |

- Stroke Editor A& [Al&]

- PAD & PSM &% [d&]
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2. Board Qutline

- Setup > Outline > Board Outline=2 MEITICE
- Jga 2ol €783 ook

# Board Outline E“E|F§|
Command Operations
(%) Create ) Edit () Mave i) Delete
Board Edge Clearanhce: 00 MIL |

Create Options
(%) Draw Rectangle

i Place Rectangle
) Dirawe Palygon

[ k. ] [ Apply ] [ Cancel ] [ Help

- OKL} ApplyE F20 #0| B7|0 layerdt 70| ElCt.
NG

- g2 =tEe JHEAE = O|sA|IZl = JEICh
RS HOM OAZ2 2k F|1 ofHSHES| commandd 0 Y& 5=
2= =t

x (last pick: 00

Enter next point

g |Command > iz 5500

lazt pick: BRO0 O

Enter nest paint

Command > iy 5000

lazt pick: 5500 5000

Select a handle or line segment
Command >

Command

Board Size : 5500 X 5000 [mils]

-E) 7IL oA REBE HEQl YNy S Dones [dEiSHH 2bGEICH.

Boaed Outline 1t Route Keepin, Package Keepin @7} X| L}EFLFCE.

- Route Keepin @1} Package Keepin @2 3ot 2[X[O|C}.
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Board Outline

Route Keepin
Package Keepin

Package Keepin 99 e 42

- Setup > Area > Package Keeping MEHGHCY.
- M= Add > Rectangle tE= %t% EHI Add Rectangle Of0O|& L S MEHSIHC]
- Command &0 Xt®EE QHstCt

x 200 200  feTen|

/M

X 5300 4800

- L= Done MEHSICE.

Dimensiong 2t
- 055 Manufacture > Dimension/Draft > Liner Dim2 ME4SICH

=
2E oatds 2EHT = HEYeh /X0 X[+=& ?IXIAZICE
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- HEO| NXHZ S HyX|SHCh

o
MGT125 £ =5t U F/S0[0|A 50mil ZOfTl X|Fof HiX[SHE.

- File > Save as 2 X Z&SHLY.

o™ board
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3. constraint A

Q(-’F—)LP"HAQE?II

- 0|5 setup > constraint > constraint managerS 1EHSHCY
- Physical Constraint setOf| A| Ad S SHCH
"!ﬂ F'h-,-'SiCC-II || ulyndi_Civck |
m = Line Width HNeck BB Via 51
'::a%y:ﬂ'z;gm 1 Type Objects Ff{he;:ir;ﬁesit |'.r|ir|1r1e |I Max Minh’nfidth|e;flax Length Vias Min -
. 2 mil | mil mil mil mil
.:.E%E'A"Lam 3 Dsn B digital_clock DEFAULT 12 0 10 0 V24018 5
i 4 PCS DEFAULT 12 0 10 o V24D16 5
5 PCS vee 30 0 15 0 [Vsabza s
Default o| &47dZ otrCt Via EtYS MEASIT}
- 0|5+ Object > Create > physical Set2 MEiSICE.
- 0|22 VCCZ 7|YstD OKS MESICH Via EFIS MEisiCh
- NetEG A gnd /vee / x1 / x2 SE9| pcsE vecE MEHSICY
Net 0121 DEFAULT 12 0 10 c V24Dt
Net N50799 DEFAULT 12 D 10 0 V24D18
Net NTT303 DEFAULT 12 0 10 0 V24D16
Net NB0E51 DEFAULT 12 0 10 0 V22018
Net SECOND_SELECT | DEFALLT 12 0 10 0 V2415
Net vCC [vec a0 0 15 0 32024
Net X1 vCe ) 0 15 0 /32024
Net X2 vee B 0 15 0 /32024
- spacingZ [ 0| A Default atE52 25 1022 STt
- Create2 MZ setg PHELL gndZ O|ES 7|5t shapelf SiEE= A=2S 25
2002 Aot
- gnd@} x1/x2 &=L gndE MENBICE,
Het D6 DEFAULT 10 10
Het o7 DEFAULT 10 10
Het GHD GHD 10 10
Het HOUR_LED DEFAULT 10 10
HCIUF‘. SEI_ECT DEFnUL_

HNet

- 0| File > Close2 AMEHSIC]

66

10

10



cadence’

4. Placement Component

Qt-’-‘-) LIS A8ET S

- M5 Place > Manually..E& ME{SIC
CRE HEZ MU S 85| HideS MeBict,
# Placement
| Plaement List | Advanced Setings|
I.Eu:umpu:unents by refdes v - fI|tE.!'$”
J— (%) Match:
S| ) &3 C =
© U Froperty:
76 02 () Property:
@ O3 Walug
L () Foom:
& D1 : ]7
& D2 8 e J
& D2 (O Net:
& D4 o '
FHD
z FND2 () Place by refdes
& FND3 Cluickwiew
& FMD4
& FMDS
& FMDEG
& N
% R1
& R2 b
(I ¥ () Graphics () Test
[ ok ][ Hide ||[ cancsl |
- Azo| SEN WS nE{stHAM HESHA HiX[otCt.
- 0|+ Display > HighlightE EiSHCH
- Option TabO| M Z2{E A™3H & Find TabO| Al netS MEHSICE
* Red - VCC
e Green — GND

Heetels 125t HiX|E ook

- Alloff2 2= ZEFS SHAletrt
Zact ZTh 204 bCt.

—

10 A S
= 282

M|+ Display > Color/VisiblityE MEHSHT

.
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Q(-’f-) LIS A8ET S

(3 My Favorites Subclasses| Al Pin Wia | Etch | Drc | Anti Etc) Bound,
3 Display Al ] [] [ [ [ L
3 ? gla%k;l:llguctnr Gl - | | : : ]
i 3 Mon-Condu Sl o
H-[g Areas
[ Board Gearnetry
3 Package Geom..,
=3 Cormponents
e A e ide mdi vl =
3 My Favarites Subclasses &l |CnsRan| Rte KO | Wia KO |Pka KO | Pka Kl | Rte ¢
Bion I S pe
- Stack-Up Top EIEEINE E @
&3 Conductor TR O O O O ml
w03 Mon-Condu,., freeoean
LB g m ml ] (] [cA
(3 Board Geametry OUter‘L_ayerS O ]
EI Package Geom.,.. Inner_zignal_Layvers |:| |:|
e EI Components Immer_Plane_Lavers |:| |:|
™1 Manufacturing
3 My Favorites Subclasses | ErdGeo
3 Display &1 ]
= E stack-Up Mcroote_Path ﬁi
#-C3 Conductar -
Cutline -
-0 Mon-Condu
e ' IPlating_Ear l -
oo D Areas Azzembly_MNotes
[ Board Geametry _ S [ -
[ Package Geom,., Tu.:ucullng._l:nrners ] -
3 % rr,sdnmpfuntentls E:mensr;ﬂhd . S =
anufacturing ace_Grid_Taop
3 Drawing Farmat | Place_Grid_Bottom ] -
[ &nalysis Top_Room .
3 My Favorites Subclazses | Al | Comp¥ |DevTyp|RefDes| Tol, |UserPar
: 3 Display Al T T T ] T |
=8 Stack-Up Aszembly_Top O] O | O O ] -
Conductor
: % NErg it Aszembly_Bottom |[7] ] ] ] ] ] -
b " Silkgcreen_Top ¥
w03 Areas _ [ [] 4 ] F
[ Board Geametry S?Ikscreen_EDttDm ] ] ] ] ] ] -
3 Package Geormn,.. DfSF"ay-T':'F' .l .l Ll ] ] ml |
& [3 Compaonents Dizplay_Baottom ] ] ] ] O O -

[ Manufacturing
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[ My Favorites Subclasses  |PkgGeo
7 Display 211 ]
=83 Stack-Up Azzembly_Tap O
#[3 Conductor Azzembly_Bottom [
#-03 Mon-Condu,., Place_Bound_Top | -
-1 Areas
[ Board Geametry Flace_Bound_Bottom O -
[ Package Geom,,, |Fn-Humber O
w3 Components Fad_Stack_Mame ] -
[ Manufacturing Silkzcreen_Top
(7 Drawing Farmat | Silkscreen_Bottom
.|
3 Analysis Body_Center ml |
Soldermask_Top ] -
Soldermask_Bottom |:| -
Mizrmlan TAm — .

Ez

FH0 4

D_,T,

FHOD

o B B £ S8 0

ELE H R
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5. Routing

- BiX[7} 2HRE|H HiHS A[XfSCE
- 05+ Route > ConnectE MEHSICE,
- TOP Layer2} Bottom Layer0j HijM= SHC

Hid & HE2ES 2ASHH viaZt LY5IHH layerst HRRICE

- M5 Route > Create Fanout S A!3HSIC}.

- Option 1} Find 2™ & oL}

= Find g o ox| | & Optians g -
Dezign Object Find Filker
Gl Canid [ Include Unassigned Pins
FlGmms Include All Same Met Pins
|:| Top w | Shart
[] Syrabols [ Bottam v | End

) Wia Structure

Finz
®Via V24016 v
Yia Direction | Oubward »
] Owerride Line wWidth
Find By Mame Fin-¥ia Space 1a -
Property w || Mame » tdin Channel Space 20 w

b | Mare...

248 £ SMD ElE MEfsCt [ Mouse Drag |
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- FanoutO| A& @&

= 112{5lH Routing= $tCt.
2 Copperg ARE=2 H{MES S| =Lt

(B Hi ™Al GNDES DEA|IZ[X] EECE)

LS T
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W]
a

FHDba

Hito I igAH A
SMDS 52| GNDHO| viadd T I T T ()

- M+ Route > Create FanoutE 1EotC} CalOn) (CALOE)
- Find TabOj|A{ Pingt2 AMEHSICE [] Groups
- GNDE & MEiSHH viaZt M4 E Lt

[ Symbols

[+] Pinz
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6. Copper

r
-

- 0|4+ Shape > RectangularE MEiS
- Option TabOf| A 2{0|0{Q} Net2 MEHSICE.

* Options g | B Select a net.
Active Class and Subclass: |I3nu:| W |
Etch w
D3 - (]
D |:| T':'F' W D4 — [—]
Type: |D_I,Inamiu: COpper w o7 1
[] Defer perfarming dynamic fil gnj!'nml\let_
Aszzigh net name: Hour_Select
Minute_Led
|D”""”"-'r' Net ~ B Minute_Select =
Shape grid; |Eurrent arid w MO0255 Database
MO02E7 i
Segment Type NO0Z231 ’
_ — MOO713
Type: : MNO0737 v
2l : 7 Total elements: 95

- HEO| Top 2{|0]0f A0 &=Lt
- Option TabOf| A 2{|0|0{E Bottom2Z M7 F Bottom 0|0 HA|O %=L}

73



cadence @/=u—

HEO M1 LM Coppero| IslandZ} M7|A =ICt
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- 05+ Shape > delete IslandS MEHSHCY.

- Option Tab2| O 7S O| &35t XASHC}

- ¢O|0{E TOPS 2 3|11 Delete all on Layerg

1 Options

Frocess layer.

O Ore

7. AHZEA
0|7+ Display > Status&

—

M EH

Tatal design:
Tatal on layer:

Fixed in desigr:

&1
53
]

Delete all an layer

el L
T T I TP T T

Met:

B Status
“Status |
Symbolz and nets
Unplaced symbols: 0/42 0%
E Unrouted nets: 094 0%
Shapes
|zolated shapes: 1]
] Unassigned shapes: 1]
Out of date shapes: 0/2
Diwnarnic fill: (%) Smoath ) Rough () Disabled
DRC:
[ DRC enors: Up To Date 1] Update DRC
E waived DRC erors: 1}
On-Line DRC
Cl AN S [=13e) ke
O =M =3 = CA| Ztolstrt

75
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8 A3aA3zl He|

- 0|5+ Display > Color/VisiblityE ME{SICE
- Etch 29| Top O A PIN 1} Viag 7|1 25 AL}
- O Edit > Change MEHGHCY.
- Option TabOj|lA| AHE LY.
 Sub Class : Ref Des
e Class : Silkscreen_top
 Text block : 5
- Find TabOj| A{ Text@t AEHSICY.
- BEC MAHE EfBICt (Texte| 2 7|7F L& SAI0|=2 HZEIC})

% Find LT x
Drezign Object Find Filker

LalOn ) [Laloir
[] Groups []5hapes

[]Cline Segs

 Orptions LT X (i [ ] Other Segs
' ' Met Fi
Clazs: |Hef|:le$ v | [ Nets [ Fiqures
Mew subclaz:: FinE DRC erars
[ ||:| Silkzcreen_Top v_| ias Text
I [ Clines e s
Achvia | | E] [ Lines
| Linewidth.____|[0 N Find By Mame
Text block: IE_ & !Pﬂ'EEﬂ v |_NE:_!

L] Testjust Left_ﬂ * | | bare...

- M4 Edit > moveES MEHSIC}
- Find TabO| A{ TextTt MEHSICH

- BHEkn QX2 mEfsiA REDICH

76



cadence’

Wi

S s L
Tooling_Coarners
Dimenszion
Flace_Grid_Top
FPlace_Grid_Battom
Top_Roam

z2ast = (Text)E 7| YHEt
qdEE g9
_: [fjm(:.;:uﬁlél_uctur
+-[13 Mon-Candu,,,
+-[0 Areas
@} Eoard Geometry
3 Package Geom,,,
#-[’1 Components

3 Manufacturing
[ Drawing Farmat

3 Analysis

Eottom_Roam

Eoth _Rooms
Switch_Area_Top
Switch_Area_Bottam

Q(-’F)L}‘?_%Eii’gai‘l‘%

Board Geometry =L 9| Silkscreen_top=

Silkscreen_Top

Azzembly_Detail
Soldermask _Top
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- & Add > TextE MEHSICE

- Option TabOj| A A7 L
 Sub Class : Board Geometry
e Class : Silkscreen_Top

 Text block : 5 ( H&3| )

Achive Clasz and Subclazs:

Board Geometry b
[ [l Sikscreen_Top w
[ bdirrar

bl arker zize: A0

Fiatate: 0 w

Text block: IE_ e

Tent just: Left w

- HE o] Zad YEE 7|

rot

b}

ROCIALICARIOL
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9. Drill Legend 2t 5}7|

- Color ©™ & Board Geometry2| Dimension2 7 MEHSIC
- O+ Manufacture > NC > Drill CustomizationS EHSICE

- Table S}EHO| Auto generate symbolsE MEASICE

Tools Help

Dimension/Draft v F3 A O
F‘[Q o) 5o g

B Artweorl,, [ - — .

MC 12 Drill Custornization, ,,

ut Marks EE Drill Legend...
ﬂ'" E §2 MNC Parameters...

Testprep ; MC Boute,,,

ki + Tolerance | - Tolerance Symbal Symbal Swrbal Syrmbol Flal
Figure Characters Size Size ™
0 Cross bl 16 16 jPlated
0 Wsquare | - 22 22 |Plated
0 i Hexagon o - 24 24 |Plated
0 i Hexagon o - 35 35 |Plated
0 i Octagon | - 35 35 |Plated
0 o Diamand | - 36 36 |Plated
0 o Triangle | - 50 50 |Plated
0 o Oblang ¢ | - 59 59 |Plated
0 i Oblang v | - 125 125 [Mon-F!
| |
] [ Rezet to library ] | Auto generate symbaols | [ Wirite report file ]

®Csy OHTML
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- Eb} Drill Legend= MEABIC)
- OKE MEHSIO] 2tHO| Board SHEFOY| HEX|A|ZICH.

Y SR [ P S i L, Pl O RSl [ 17 PR

FLY gy dEL

g
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V. Create Gerber (Artwork)

Gerber Data2tl £2{X|= Artwork Film DataS A SHC}.

- M5 Manufacture > ArtworkS MEHSHCE
- General Parameters TabS /M EHSICY.
- Device type2 Gerber RS274XZ2 2™ BtL}.

Filrn Cantral | General Parameters

Device type Filrn zize limits Coordinate type

() Gerber B0
b & 2 24.000

() Gerber 4x00 =
b ax 16.000

(%) Gerber R5274% Mot applicable
() Barco DPF
) MDA,
Errar action Faormat Output options
(%) Abort filrm Integer places: E
() ashoit all Cecimal places: E Mot applicable
Suppress. .. Output units
Leading zeroes (®) Inches
[ ] Trailing zeroes ) Millimeters

Equal coordinates

[ ] Continue with undefined apertures Scale factar for output: |‘I L0000
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- Film control Tab2 2 O|ssfE ™ topddt bottomOf CHSE HH= MMHEIO QULCE

Fim Cantral | General Parameters

Axailable films Film optionz
=-[IC] BOTTOM Film name: TOR
-0 Fiotation: 0w

Offzet = _|EI
i |EI

Undefined line width: |0
Shape bounding box: 100

Plat rode; (%) Poszitive
(3 Megative
[ Film mirrored

] Full contact thermal-relisfs

[ Select all ] [ Add... ][ Replace... ] [ ] Suppress unconnected pads

Check database before arbwork,

Yector based pad behavior

[ ok, ] [ Cancel ] [.-’-‘-.pertures... ] ["-.fiewlng... ]

- OkZ AMEeE#siC},

- T2 Mdslor & HHE
« Soldermask-top,
« Soldermask-bottom,

« Pastemask-top (metal mask)

Silkscreen-top (assembly-top)

Drill drawing
NC-Drill [ £=X|] H|O|H ]
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@ Soldermask _TOP
- Color Y& HAoiCt.

- Global Off§ HHESIM 2= 2FS SHA T

Subclasses | All Pin “ia Etch Drc | Anti Etc| Boun
3 Fl . . Fl Fl .
0P C] C] C] C] |l [= C]
Bottom C] C] C] OO OO R
Soldermask_Top |:| |:|
Soldermazk_Bottom D D F D | I

- OKE MEisiC}.
- Artwork O}0|2S MENSiCY,
E

- Film Control Tab& M EHSICY.

Bovsilable Al

%It BOTTOM

+ OC R
Display
Court g . "
Unda Cut OrCAD PCB Designer Basics
Copy
Sava Entes e film:

Sawa All Checked

Mateh Display saldermask|

Select All
Deselact All

-TOP EHE HStD OIRAQER HES EYUMw T AddE MEiTHT]
- 0|52 SM_TOPo 2 7|3tCt.

- OKE MEHstDY.

@ Soldermask_Bottom

- Color ¥ & HASHCL.

- Global Off2 MEHSHA RE MHH™E S||X|SHC}.

- Stack Up > Soldermask_Bottom?| Pin 1} Viag ME! = OK.

o
3

DiDDDD

Subclasszes | an Wia Etch Drc

Al
Top

uoQ

Eottom
Soldermask_Top

y
Doood

Soldermask_EBottom

I
OEOOOE

Pastemask_Top

[00]
w
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- Artwork Of0| 22 MEHSICE.
El

- Film Control TabS M
.I

i
Ok I-
kl
=
o
|>
to
rm
[}
o
rim
1o
g2
16%
=
ar
ofy
>
o
o
i
>
a2
ro
_ITl_

- 0|52 SM_BOTS Z 7|QstLC}.
- OKE MEi5tDY.
® Pastemask_Top

- Color MHE HASICE

- Global Off& MEHSIM BE M™HE Sl N SHCT.
- Stack Up > Pastemask_Top2| Pin2 MEHSICY

- OKE dEistL).

Subclazszes | All Pin Wia Etch
A |:|
Tap |:|
Bottam - |:|

Soldermask_Top
Soldermask_Bottom
Fastemaszk_Top
Fastemask_Bottom

OOOO0O0Oc
OO EOOO0OE

Filmrnaszsktop

- Film Control Tab& MEHSIC}
- Bottom LIS M™sin NI2AQEZ HEC HYNG 5 AddE Heysict

- OKS &Lt

@ Silkscreen_Top

- Color ™M & HZASICT

- Global Off2 MEHSIM D= MM KX ST}

- Package Geometry > Silkscreen_Top2 M EiSICY.

L] ooarg \aeametry .
[ Package Geom,,, | 7'n-Number

g3 Compaonents Pad_Stack_Name
3 Manufacturing Silkscreen_Top
7 Drawing Format | Silkscreen_Bottom

OEOOL
1 HE
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- Component Geometry > RefDes 9| Silkscreen_Top= MEHSHTE

Subclasses | All Camp® | DevTyp RefDes| Tal, |[UserPa
ol Ll L] L] Ll 41
Azzembly_Top F] ] O F F] F] -
Azzembly_Bottom ] ] ] ] ] ] -
Silkzcreen_Top ] ] ] ] ] -
Silkzcreen_Bottom |[7] M I I [ [ -

- Board Geometry9| Silkscreen_Top2 MEHSICE.
_"_" Eeas A= I_I -

. % Board Geometry Qe e [ -

[ Package Geom,.. Place_Grid_Eottom |[7] -
w3 Components Top_Room ml
(3 Manufacturing Eottom_Room F -
3 Drawing Farmat | Both_Rooms ] -
[ Analysis Switch_Area_Top ] -
Switch_Area_Bottom |[7] -

Silkzcreen_Top -

Silkzcreen_Bottom ] -

- OKE MEfstLt.
- Artwork O}O|2& MEHSICE
- Film Control Tab2 4 EHSHC
- Bottom il:—ie MEHSID O
0|2& SILK_TOPC 2 7|QstC}.
- Undeflned line width : 10 7| $HC}.

| >

2= wEQ]

=]
1x%
=
=
of
>
o
o
ujn
rx
i
o
)
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Film Contral | General Parameters

Available films

;- CJE BOTTOM
=6 FASTE_TOP
] 5M_BOT
[CIE3 SM_TOP
Cfg ToOP

[JE3 SILK_TOP

B

H—;

B

-3

[ Select all ] [ Add... ][ Replace. .. ]

Check databaze before artwork,

Create Arbwork

Q(-’f-) LIS A8ET S

Film optionz
Film narne: SILK_TOP
Fiatation: 0 |»
Offset > .00 [
i Q.00 |

Undsfined fine width: i

Shape bounding bow:  |[100.00 [
(%) Paositive
() Megative

Plot rode:

[ Filmn mirrored
[ Full contact thermal-reliefs

[] 5uppress unconnected pads

Yector bazed pad behavior

0k

l |

’ Cancel ]

[ Apertures. .. ]

’ Wiewlog.,.. ]

- OKE MEHSICE
® Drill_Draw
- Color #78& WHEHL
- Global Off2 MEHS|AM ZE MXS 3fK SHCL
- Board Geometry > OutlineS MEHSICE
- DimensionS MEHSICT
O My Favorites Subclasses | BrdGeo
3 Display Al |
=83 Stack-Up Hcraute_Path ﬁi
-3 Conductor Autine R
w3 Mon-Condu, ., e
ating_Bar ] -
w7 Areas i B ot
'3 Board Geometry Tssfm i‘ otes O
[ Package Geom, etk =
- Compaonents Dimension B
3 Manufacturing ==
3 Drawing Farmat | Plece_Grid_Bottom -
™ Analvsis Tan Bnom ==
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- Manufacturing > Legendl-2E

- OKE MEfSHC}
- Artwork O}O|E2&

- Film Control Tab&

- Bottom ZCEE MEiSID 0O

A

—

ENS}C}

Q(-’f-) LIS A8ET S

3 My Favorites

3 Display L]
=& Stack-Up [ Neclegend—1-2 2l |
- | «
I:r. D I:I:InljUCtI:lr *IIUI.LF'JIUI._ LS8 ) =)
=3 Mon-Condu,., o EToes A O -
'q';: D Areas Mo_Gloss_To
[ Board Geometry - =198 O -
[ Package Georm, ., Mo_Gloss_Bottom ] -
&3 Components No_Gloss_Internal 7] -
3 Manufacturing Ncdrill_Legend ] -
3 Drawing Farmat | Hedrill_Figure 0 -
3 Analysis Probe_Top Bl
Mesicy,
Megsict.

- 0|22 DRILL DRAWC Z 7|QIstL}.
- Undefined line width : 10 7| SHC}.

® 4dst7|

-Selectallg 8 2%

- Create Artwork& =

MEHSICY.

o] oS

.-'-\_\-'ailabl_e filniz

Zubclaszes |

|| =

T
+
3
[+
+
T

W M TOP

F- wIC3 BOTTOM

[+ W0 DRILL_DRé&w
F-WED PASTE_TOP
i WIC SILE_TOP

@ WET SM_BOT

#- W SHM_TOP

| Selectq}\g@ [ Add... ][ Replace... :]

Check. databaze before artwork,

Create Artwork,
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@ NC Dirill

- EHI NCdrill Param OfO|2& MEHSICY . E_ﬁr\%

— 1 =

- Excellon formatg A 3iCt.

Excellon format;

Format: :E : .E|
Dffset [0.00 v, [oa 1

Coordinates: '-':_i' .-’-'-.I:nsulute () Incremental
Output units: (2 English ) Metiic
Leading zero suppression
[ ] Trailing zero suppression
E qual coordinate suppression

E nhanced Ewxcelon farmat

[ Cloze ][ Cancel ]

—_—

- 88 2 CloseS M=ol

c}.

- 0= Manufacture > NC > NC Drill..& MEiSICH

—

Manufacture | 1ools  Help

Dirmension/Draft Fﬂh L._.:' de
B Artwork, oo
MC lEl Drrill Custnmzatmn
Cut Marks B Drill Legend.,.,
ﬂ': Silkscreen, .. d2 MNC Parameters, .,
¥ Thieving,.. M Drill,..
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B NC Drill
Root fle name:  |[digital_clock_silk.dil ] [ Dl |
Scale factor:
Q ; [ MC Parameters... ]
Tool zequence: () Increasing (%) Decreasing
[ Cloze ]

Auto tool select
Separate files for plated/non-plated hales [ Cancel ]
Repeat codes
[“]i0ptirnize drill hesad trawe [

Wiew Log ]

Diilling: [ Help |

(%) Layer pair (1 By layer

- CloseE =2 £&3%HC}

S
- Gerber FileQ| AA 0| 242 g|RALt.

Report
- % Tool > Report = Quick ReportS MEHSICE.
- 223t ReportE MEISH T WYL

1 =

Hel

Padstack
Derive Connectivity,,,

g Beports, .
Quick Reports
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Bill of Material Report FEX

4| E & ‘?' Search: i i [IMatchword [] Match case

Design Name C:/orcad-exe5/allegro/pic16f84_gerber brd

Date Fri Sep 28 16:35:41 2007

Bill of Material Report

SYM_NAME COMP_DEVICE_TYPE COMP_VALUE (COMP_TOL |COMP_CLASS REFDES
(i3 CAP NP_COADR_10P 10p IC Cl
(o CAP NP_COa05_10P 10p IC C2
D035 LED_D0805_LED LED IC 0
D035 LED_DOA5_LED LED IC 02
D035 LED_DOAS_LED LED IC 03
D035 LED_DOAR_LED LED IC 04
D035 LED_DO805_LED LED IC 05
D035 LED_D0805_LED LED IC I3
D035 LED_DOAS_LED LED IC i
D035 LED_DOAR_LED LED IC I3
JUMPERZ  [COMZ_JUMPERZ_CONZ CON? IC JI
SIPG RESISTOR SIP 5_5IP5_RESISTOR 51 RESISTOR SIP & IC Rl
DIP8_3 S DIP-4_DIPE_3_5W DIP-4 S DIP-4 IC Siif1
SoICT8 PICTBFE4_1_50IC18_PIC 1684 PIC 1684 IC n
HC49 CRYSTAL_HC49_dMHZ dMHz IC il
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2lotM mRIE|z BBt

= =
- 28 A2 2R art2 =0k NC-Drill HiO|E= 35X @f=Ct

jor 10
MHI

0

L AHI 7R 49 2=2e HPnE S Aot
A

= =
2. M5+ Setup > Subclasses & MEHSICY

W | Setup | Shape Logic Place F
g BE Design Parameters,,.
= Application Mode 3
) Grids.., |
mm 2 Cross-section,..
Subclasses...
Materials,.,

Define B/B Wia..

3. DRAWING FORMATE MEHBICY.

# Define Su... EJ@|E|
() B0ARD GEOMETRY
[J COMPOMEMT WaALLE
() DEWICE TYPE

@ DRAWING FORMAT
(J ETCH

[ MAMUFACTURING
[ PACKAGE GEOMETRY
() REF DES

[J TOLER&MCE

[J USER PA&RT NUMBER

4. New Subclass =0

- TOP

- BOTTOM

- SOLDERMASK_TOP

- SOLDERMASK_BOTTOM
- SILKSCREEN_TOP

ro
0ot
Jio
1=
zo
Ay
ot
mjn
qr
M
|
ro
Ay
ot
=2
rir
X
mjn
Mr
i)
o)
mjo
no
rir
i
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# Define Non-Eich Subclass |Z||E|E|

(FILilE2EET &

Class:  DRAWING FORMAT

New Subclass  |DRILLDRAW |

[ToF

[BOTTOM
|SOLDERMASK_TOP
[SOLDERMASK_BDTTOM
SILKSCREEN_TOR
OUTLINE

TITLE_BLOCK
TITLE_DATA
REVISION_BLOCK
REVISION_DATA

5. Color AH™3}7|
- 2= 80|0{2e| Color§ HO|X| A 2T}

- Drawing Format 8}S0| g X7t 20/0fgt o[ 47

Color Dialog

File
Gilabal wisibility:
3 My Favarites Subclaszes |Drawing ~
1 Display &l 1
=83 Stack-Up Top
3 Conductor Eotion 7]
3 Mon-Condu.., Soidermask_Top [ ]
-0 Areas
& Board Geometry Soldermask_Bottom |:|
[:I Package Georn,.. Silkzcreen_Top |:|
ﬁ Components Drilldraw D |
1 Manufacturing Outline ]
3 Drawing Fﬂ%at Title_Block O
[ Analysis Title_Data ]
Rewvizion_Block D
Revizion_Data D |

6. HHY E2{27|

- 0= File > Import > ArtworkZ M

SsiC)

[File] Edit Miew aAdd Display Setup Shape L
i Mew,,, Cirl+M ¢ q
= Open, Cirl+0
i Save cos @ [F [

Save As

Impart Loagic,.,

Export » r—— %

IEF...

Miewlog,,,
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- Load Cadence Artwork® 0| €Z|™ Filename

# |Load Cadence Artwork

1

(FILilE2EET &

s o

O| Browse O}0|22 =d TOP.artE ¢LC}.

Filename: ||| | @
Format: Unzpecified Manual -»

Class: Etch R

Subclass: | Ter v

Options

KO PHOTOPLOT FILE SPECIFIE

Only importing Cadence Allegro artwork supported.

o]

« Class : Drawing Format
 Subclass : TOP

- Load fileE MEHSIC

| I

f. [O

B Load Cadence Artwork

Filerarme; ”I::#Drcad-eera’aIIegroa’TEIF'.art

Format;: Gerber RS27 4% Manual -»
Class: Drawing Faormat w

S v

Only imparting Cadence Allegro artwork. supported.

Optiong
Origin Abzolute Origin w
[]Add offset
Load fie_.

Help

- Load fileE +2H

Ct.

O A 20| TOP.art(HH)

ol et Chd ofH

3tHO|| HiX|Stn L™ CHA| Load Cadence Artwork%0| & &IC}.

» Filename : BOTTOM.art

« Class : Drawing Format

 Subclass : BOTTOM

- @8 = Load fileg =2 AMX|A HiX|2tCt.
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» Filename : Silkscreen_TOP.art
e Class : Drawing Format
» Subclass : SILKSCREEN_TOP

- 238 2 Loadfilegs =21 ZMX|A HiX|gHct.

» Filename : SOLDERMASK _TOP.art

e Class : Drawing Format
o Subclass : SOLDERMASK _TOP

- 4™ = Load fileg

=2 ANX|A KGO

» Filename : SOLDERMASK BOTTOM.art

e Class : Drawing Format

» Subclass : SOLDERMASK BOTTOM

- ™ 2 Load fileg =21 ZNX|A HYX|SHC}.

» Filename : DRILL_ DRAW.art

« Class : Drawing Format

« Subclass : DRILL_DRAW

- 238 = Load fileg =2 AN XA HiX|BtCt.

- OKE =2 Load Cadence Artwork%tS EH=LC}
7. Z2IHE Z5}7

- Color 8% #& <€0{ Drawing Format / TOPRt

HO[A 2Eetot.

- M| File > Plot Setup& MEHSIC

.

- 47 CO[EE dmfz Folsict

- Auto center§ 1EH510] ZHF 7120 fIXISIER
siCt.

- Mirror : Bt 2 HO|H o= S MO Z Bottom,
Soldermask_bottom0j| A -&%tC}

- Color &e= SMDE S MEHSICE OKE =2 473
S opzct

94

Q(-’f-) LIS A8ET S

B Plot Setup

| General | windows

Flat zcaling:
() Fit to page
(&) Scaling factor:

Drefault line weight:

Plat orierntation:
Auto center

[ Mirror

Plat method:

() Calor

Flot contents:
() Screen contents

(3) Sheet cantents

IFF zetup:
[ ectarize text:

100 |
o ._ # normal width

[0:00 | width
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Prirt guality: | v| [ Carcel ]

[ Pririt to file | plat. plattafile

| Setup...

1

(FILilE2EET &

- 2= HOHE M

s}

—
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Etch
Copper Via(d|Op) Part Reference

SilkScreen

Non

Through-Hole

Type(MountX) o - i
SM Type : S X5 N
‘ H h-Hol Thermal
PadStack # rough-Hole Relief
(Land) Type

Drill Etching
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Silkscreen

Soldermask

Etch & PTH
Blind Via

. : | - : 4,500
i Layer y s/ BN

W’//‘ 5 e Prepreg

—

«— Drillhole
(negative image)
4+—— Solder paste top

| — Top solder paste

«— Top solder mask

/ Top copper pad

Plane layer connected
+— to padstack plating

with & thermal @ «— Thermal relief
Inner copper pad (global negative image)

4+— Inner copper

4+—— Solder mask top
(negative image)

+—— Top copper

Plane layer isolated

from padstack plating
Plated through-hole +—— Plane layer isolation
(negative image)
ﬁ Bottom copper pad

4+—— Bottom copper

+—— Bottom solder mask
«— Solder mask bottom
(negative image)

«+— Solder paste bottom

[ g +—— Bottom solder paste
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2. Viao| &=
thru—hole via

ﬁ

¥

3. 7|%t Sample

plus

(FILilE2EET &

blind via buried via
N -
l Y
S

— | —

32
MoE HZ= A FR-4
= N 1.6T
= 2 102 (42 1 HOZ)
& BF 2B APCE
o) 1Layer:2%/2Layer:2%/4Layer:3‘f£
Glayer: 42 / Blayer: 42 7 10 Laver: &2
L mIE AR
=+ =
s SEEEZ ¢ 50,0008
& E0,0002
MK A2 e 100,0008 (2 3] 22
= k=
S X ZHH 1. ZLayer : 0BT 16T 21 / 4, 6, Slayer : 16T 2|
seka) JE 102
HM E2
JIEFE .
SESES a0 SET (EE 227 E 10,000-)
ZEAE ZEMH EE
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4. Gerber Format 2| O|sj

1.GERBER FORMATS| 47| a saveec

ofist CAD SOFTWAREZ At23IEX|, PCBE THE7| QML

GERBER FORMATSZ OUTPUTS}0] FILMZ2 1PHS HKNoOf 7ts3t

L|C}. [h2kA Photoplot fileQ| 0|8 2X2| AXE EY £ U= %

Mol giHHOIL|ICE  CAD(PCB designer)2t CAM(photoplot editor)AtQ|

o O3} #=F2 WAHL W2 FFE AX[SLE Of0 et Xt=7t
PS

=
HESL AlX]O
250 ™YL

o~ T

2. GERBER FORMAT & 2|3t Photoplotter 2| 0|3}
GERBER FORMAT & O|gst7| aliA= Zx7| Photoplotter 9| %tz
Q2|2 0|s}|5}|0F, GERBER FORMAT 2| file L§8S mporst 4 Q&L Lt
X7| Photoplotter &= £X|HO0{7} 7ts%t X-Y table O] Qom,
shutter ZH0| 7ts5%t & 1F /&2 film o MEZ7F 7ts%t Aperture
v/éwheeli 7= ASL L

/ Gerber commands 0 2|3t controller = table O|Z 1} shutter 2| 7jiL,

aperture tool Hgd 52 HMO{5IH, @& film o M=& LICh

e

Shutter 7} Open O| E|H HWE{Qt A7|E 77l Aperture O =&0| |0 Film Off Image 7}
F2=ICt Shutter 7} Open and Close &|™ Flash(Pad)7} &|11, Shutter 7} Open O] Z|11 table O]
| Sl Line(Trace)?} =ICE O|QF 20| Command 0Of 2|8l Aperture o] MEHN}L ZRI0| 0|52
{Efjo|] Pattern € Film X0 ¥E == QUCL Photoplotter = HYUSt £X|& 7iX|&=
A

(=X
o
S MME 4 9oL T2l 22 BEE JHX3 UL

oN
oK

ro

o
Ol
rr mjo

o
Ot

F

Pattern MALSt SES

1) Vector Plotter 2M X| & A|ZtO| BrO| ZHZICE (IC Pin Zt 2Line,100*100mm Z7|=C 2 Layer &
4~6 A|Zh) MELN, Data o| 20| Of< TIZStCt.

2) Aperture Wheel 2 Wheel & 24 7||9| Aperture £ Plotting & oljOf St2 2 A A O Al CHA A
HE EY 22|E |0F StCf. D-code 10~19 &= <HE Aperture(circle, square), 70, 71 2
Qb Aperture(circle, square), 72, 73 2

o

= Aperture(rectangle, target §)20~29 =
== Aperture(rectangle, target S)2 O|F0{ %l Wheel & L|LC}.

E
=
E

=

w

. GERBER FORMAT o] 7|% 5! ofg
1) GERBER FORMAT 0| GFL}Q? RS-274D/X 7} BHLIQ?
X%7| GERBER AKGSC)7} PLOTTER ®|Xt2 &}1 A§ALS 0], 0f7|0| A28 FORMAT o|ogZ
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GERBER FORMAT 0|2} #{OF StL|Ch. 12{L}0| 3|Ab= EHEO| H3HE %[0, X|22 MANIA AlZ
Ho{2t0, SX| GERBER SCIENTIFIC INC.7} XH& EO[OA AIES ot A0 I|:L% Arggr =7}
& LICE I, EIA(O|Z2 ™ X 3))0| A HASHE 2 (Recomended Standard)O| 10| O|& [}2} RS-
274D/X 2 MO} Q& L|C.

2) 9} RS-274D/X Q1717

EIAO| =8 Aol AESt= T2 (Recomended Standard)0| F&Z0OICH AFLICE OE S0
RS-232C &= 7|0 SHEEL|C}. RS-274 = G Code 2t M Code & FZ AI3t= NC Code
AGAL|Ct & SIX}2| D oF X & EJt50 Code & 22|35t & L|CH RS-274D = GERBER FILE 1t
APERTURE LIST 7} £2|%l Ht0 RS-274X = GERBER FILE I} APERTURE LIST 7} 8} FILE 2 &[0
Qlo] AMEO| HWa|stA E|RCM,E4 APERTURE O HE| 2 3 7|2 APERTURE AEfZ HO|
Ab83t4 QT POLYGON 7|522 DATA £ ZEIMOZ [CHE £ YA EJSLcCh &A1=
Excellon Format & RS-274C Q! L|C}.

3) Aperture List 7} f2al0l7tQ?

Aperture = FtHEt2 EEH Z2|ZHQUL|Ct FIHEtOAME =g/ REE Yo IJ|E =HS
T3S AZ|X|2F ,Zx7| PHOTO PLOTTER = Aperture Of 28t= HE|3A7|E = 1H
Aperture & AF83}1 UELICH [MatM, Wheel off XIHEl Aperture & 7| QI3 List 7t ZRS
Z| QAL LICE Aperture No.e 1 HEE Y3 No.2 R0&|X|2t MHE D-Code Command 1t 43
AtggtLict

o 2

412 D-code = F29I

EIA(O| 3 ™H AR 2)O| A HE Tt24(Recomended Standard)0| RS-274 21 SI¥SL|CE o7&

2 G Code 2} M Code & AE%FL|LCt. GERBER FORMAT O|Al= ==7}2 Draft Code = D-
Ct.

Code & AI23HA ERJYSL] D01~09 & Command Code 2 D10 0|42 Aperture No K| 2
SR E|ALCH

N
—_
fo
-~

0>-I
Ot
FI['

ot= d
XIE pxy)2 LEHHDE, dOizE= 7[&F0| RO == R@FOol ofH F
ANE o2 HEQl g o
Ttz ZolE A2 A
O ZICE ARES| e E HEAM CHE # g
Ol2d= & 7Hel Zii /X 'A| &2 XHO[7} m.:.'—llif”h a8 05 #A| Xt2|s=7t mm 2|
42 3 ®MXE|(lum o] @K}, inch o A2 4 MXt2|(2.54um o @XPX| EHE ZZ|5t= ZUA R
o0 =EQ Z2 Block O] BE 4% X7t HE HXA ULk £ £F2 4 X% unit &
mm A|Q} inch A7} 280| |10 A0 Format X|H Al §2|s|Of SlH, HLH=E

=
)
>
;
&
o
n
>
L
muu
1
30
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4. GERBER FORMAT 2| Command

1) G-Code(E7| T2 Setting)
Gxx CommandE FH[Codeztnl g == RUCt 0| Codes= 7tE3E SH7| ™ 7|4 HEHQ| FH|

ZZHE Settingdt=0| AFREL|CE

(1) G90/GO1 : AbcH =tm/HCy A& X|H

ez o =z AM82 =M=z 2 2 RS AESILL FH2Y 2o HEA
SN YO ZHEE AEHLIL

(2) G70/G71 : INCH/MM X| &

CAD M=% 8 BZFo HA7 2 INCH & ME%= D|=FA7t FE5ta A0, Default =
Inch YU CtO2L} X2 SMD & MM A7t B0 L2 Qlof JEE Kst=s FFS L350
UNIT £ ®st= 20| ZC}. QOo|E 22 GERBER OUTPUT A| NC DATA & Bt OUTPUT d{ot

ot7] Mo FFRS FILE2 7taX 22 UNIT & A8 UL

(3) G54 : TOOL(D-CODE) i EH

D-CODE £ ®BZs7| 2QIst0 At23st7| 20| 7t& BIo| ALl OPTION 0]7] {20
o™ CAD =

(4) G02/GO03 & G75: €. XN 7|5

EX) G02X40Y30150J0D01*
GO2: AMAH=CZ T E OE
GO3 : BtA|AHEc 2 & OE
G75:360 = 2 18

I)HZt®  ARCE 2|7 2%t ARC Z4 EtH(F 2, FLEXIBLE PCB 3! ANALOG PCB O AFE%HCE)

2) D-Code(Draw®} Flash7|s X|H)
(1) DO1: X8 =EZ O|F Z Shutter Open
FiimMo| MEE oFX| &0 X|HE EEE 0|5 2 Shutter Open(DRAW)
(2) D02 : X|™E ZIEE 0| = Shutter Close
Film&y M =& stH X|™HE EFEE 0]z F Shutter Close(DRAW)
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(3) D03 : K| ZtHO| A Shutter Open&Close

Q(-’E—) LIS A8ET S

FilmAto| X|M=l XEE 0|S38t0 M8t Shutter Close(Flash)

(4) =D A1 D-CODEZ} Rl= 2= &9
(5) D10 ~D999 : Aperture XA

Aperture No.X| & Z7| Plotter=
D999 7tX| =HEE|QUCEO| D999 &

(6) D04~D09 : &

o

AFX]
(=]

S|
x
SEECE

o
22 e/}
A

-
2 8=

3) M-Code9| LCIYsH 7|

24 74 ot

—

o
L

CommandE Default2 QIAISIC

—

F.
K| ™8 2L} Laser PlotterQ|
+=X|O|H AtY Btttz ALE 7hSSHCt
9= CODE @/L|C}.

LS T

Smom

P Xlg2 AFESHA|

(1) M30 End of Program FILES| &2 HA|.0O|HO| gio™ 2t st DATAZ ¢t
(2) MO0 End of Program
(3) M25 Beginning of Pattern PatternO| BHE A|Z+ Q|X|.REPEAT? | =
4 M31 Beginning of Pattern
(5) MoO01 End of Pattern
(6) MO2 X#Y# Repeat Pattern
(7)  MO02 X#Y# M70 Swap Axis
(8) MO02 X#Y# MB80 Mirror Image X Axis
(9)  MO02 X#Y# M9I0 Mirror Image Y Axis
(10) MO8 End of Step and Repeat MO2 9| 2 7|5
(11) ™M48 Program Header to first "%"
12y ™M47 Operator Message CRT Display
13) ™M71 Metric Mode
14) M72 English-Imperial Mode
4) 7|E} Command
1) % : filee| 48 F&21F +Eot= 7|5
(2) *: Ztkcommand?| E& HA| 7|
5. FORMAT 2| 7| diH o|s|
(1) 59| H7| : Data Q| B7|= Zx7|0f| data 0| Mt H2| =71 2 = ZH0| HE3st
0| @=0]| O|21 UL} Data =
oFYo| oo A4H M
- F™O| ol & = T e "0" AH (leading or the trailing zero)
- Bt2E|= Command 5! ZE 5 M
s2=z Qg AEO| &= oo Ciet ofF = SEE SOF otCf
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@ 25| 43y
X00560Y00320D02*
X00670Y00305D01*
X00700Y00305D01*

I

2

1E =
5.6Y32 2 9l=C
ol
211 OI:i

* INCH/MM 9|
QUL

>

r o m

Q(-’f-) LIS A8ET S

S0 X00560Y00320 Of| A{ X}212=7} 2.3 O|® X0.56Y0.32 2 1, Xj2l&7} 3.2 o

YO 2} DATA S| 37|= 10 B HX|ALt XOtEHS =2|ettt.

(3) Leading and Trailing Zero Suppression

No Zero

Suppression

X00560Y00320D02*
X00670Y00305D01*
X00700Y00305D01*

o€ £9 X00560Y00320D02*
Trailing Zero Suppression(F|0] @& "0" A 2F)0|H X0056Y0032D2*

X560Y230D2*0| |11

(4) Modal Data Coordinates

All Coordinates

Leading Zero Trailing Zero

Suppression Suppression

X560Y230D2* X0056Y0032D2*
X670Y305D1* X0067Y00305D1*
X700Y305D1* X007Y00305D1*

O A Leading Zero Suppression(&0| 2= "0" ZHEHO|H
o| glct,

Modal Coordinates

X560Y230D2* X560Y230D2*
X670Y305D1* X670Y305D1*
X700Y305D1* X700D1*

Ol £ =T X700Y305D1*0fA ¢lof Zt& & "Y305"7} Hh=0] =|H d=fet & Q= 7|50 ALk

(5) Modal Commands

D1 modal O] OfLl AL
X560Y230D2*
X670Y305D1*

D1 modal 9| 4%
X560Y230D2*
X670Y305D1*
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X700D1* X700*
X730D1* X730*
X760D1* X760*
Y335D1* Y335*

0|2 SB X700D1*50| 47| "D1" COMMAND 7} 26O B A42FEl 2 QIC}

6. GERBER FORMAT 2| APERTURE C}2F/d

RS-274D 0| 2= GERBER FILE 2 O HE HZEDIE|O QOLf, APERTURE LIST &= OrCAD
Layout, Altium Designer, Mentor Expedition, Cadence Allegro, CadSoft EAGLE, TARGET 3001,
Zuken Cadstar EE= Zuken CR5000 1t ZF2 Electronic Design Automation (EDA) software Z+H&
CIFSIC.

APERTURE LIST & EZ3}7F x| 71 ZXHHLCL O|E oi&Ast?| 8 GERBER FILE Of
APERTURE LIST 7} Egeh=l EXTENDED GERBER FORMAT RS-274X £ H|QSIFOLE, O|HO|=
PLOTTER M|ZQIK|OFCH A ZH7|0] FORMAT S MOHstT ARSI Q0| 0] HES ofxl mX3iut

2|0 RALY.

Header for MDA's FIRE 9000 Photoplotter

GO4%PAR.%*

G04%MODE=ABSOLUTE;%*

G04%ZERO=LEADING;%*

G04%FORM=4.4;%*

GO4%EOP.%*

G04%APR,10000.%*

G04%A010:CIR,250.%*

G04%A011:CIR,300.%*

G04%A012:CIR;-CIR,100.%*

G04%A013:SQR,300.%*

G04%A014:REC,300,1000.%*
G04%A017:POL,X200,Y83,STR,X83,Y200,STR,X-83,Y200,STR,X-200,Y83.%*
G04%STR,X-200,Y-83,STR,X-83,Y-200,STR,X83,-Y200.STR%*
G04%X200, 7-83, STR, X200, Y83.%*

GO4%EOA.%*

Header for Gerber Model 4X00
%
FSLAX44Y44*
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ADD10C,.025*
ADD11C,.030*
ADD12C,.030X.010*
ADD13R,.030X.030*
ADD14R,.020X.100*
ADD17P,.040X8*

%

At7| ZH FORMAT ©| APERTURE LISTO| 5 Li&

Leading Zero Suppression, Absolute, 4.4
D10 Round 0.025 diameter

D11 Round .030 diameter

D12 Donut OD=.030 ID

D13 Square Side=.030

D14 Rectangle X=.030 Y=.100

D17 Octagon Dia=.040
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