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Figure 6. Components placed on the board
with new footprints.
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Altium Designer is a rules—driven board design environment, in which you
can define many types of design rules to ensure the integrity of your board.
Typically, you set up the design rules at the start of the design process
and then verify that the design complies with the rules as you work through
the design, and at the end of the design process.

Earlier in the tutorial we examined the routing design rules and added
a new width constraint rule. We also noted that there were already a number
of rules that had been created by the PCB Board Wizard, and that there
were some existing design rule violations against these default rules.
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To resolve this error we can either modify the footprint, increasing the separation, or

we can edit the design rule, decreasing the required separation. For this tutorial we
will edit the design rule, to do this select Design»Rules from the menus to open the
PCB Rules and Constraints Editor dialog.

In the Manufacturing category, open the Silkscreen Over Component Pads rule type,
and click on the existing rule.

Edit the Silkscreen Over Exposed Component Pads Clearance value, changing it from

10mil to9mil.



These pads are closer than the 13mil specified in the Clearance Constraint design rule.

o BRAAIRLEERAERGEE LERRKZEREMRKEAR, RERRHEESERZ
[R] I TR B

Switch back to the PCB document and you will see that the transistor pads
are highlighted in green, indicating a design rule violation.

1. Look through the errors list in the Messages panel. It lists any violations that occur in
the PCB design. Notice that there are four violations listed under the Clearance
Constraint rule. The details show that the pads of transistors Q1 and Q2 violate the
13mil clearance rule.

2. Double-click on an error in the Messages panel to jump to its location on the PCB.
Normally you would set up the clearance constraint rules before laying out your board,
taking account of routing technologies and the physical properties of the devices. Let's
analyze the error then review the current clearance design rules and decide how to
resolve this situation.

3. Open the PCB Rules and Constraints Editor dialog (Design»Rules). Expand the Electrical,
then the Clearance rule type. There will be one Clearance design rule, click on it to
display its settings.

4. Note that this rule requires All objects to be away from All other objects, at least 13mil.
Since the clearance between the transistor pads is less than this, they generate a
violation when we run a DRC.

5. We know that the minimum distance between the transistor pads is just over 10mil, so
let's set up a design rule that allows the clearance constraint of 10mil for the
transistors only.

6. Select the Clearance type rule in the Design Rules folder on the left of the dialog,
right-click on it, then select New Rule to add a new clearance constraint rule.



7.

10.

11.

12.

Click on the new Clearance rule, Clearance_1. Change the Name to
Clearance_Transistors, and set the Minimum Clearance to 10mil in the
Constraints section.

The final task is to set the Scope, or Full Query for the rule. There are a number of ways
the rule could be scoped, the most appropriate in this case would be to target the rule
to any component that uses the transistor footprint. To do that, select the Advanced
(Query) option (in the upper section of the dialog), then click the *Query Builder
button to open the Building Query from Board dialog.

Click Condition/Type Operator dropdown to Add first condition, and select Associated
with Footprint from the list.

Set the Condition Value to BCY-W3/E4 (the footprint type being used by the transistor),
then click OK to close the dialog. The new design rule should look like the figure shown

below.
Clearance_Tranzsehons YMELCTI
Oial [HasFootprint ['BCY-W3ISE4'))
O et
(I Mk Class
F Ly TN
- Cuery Halper ...
(T Mk and Laver A
(%) Acvanced (Query) Query Buider ..,

®al B11
et

) biek Class

() Layar

(C et and Layer

() advanced (Query) CQuery Builder ...

Dilferant Mets Only

Minimum Clearance 7 0mil

Design rule to set the clearance for all components using a specific footprint.

Click OK to close the PCB Rules and Constraint Editor dialog. The online DRC will run
automatically, clearing the errors.

To confirm that the transistor pad clearance violations have been resolved, run the
batch design rule check again (Tools»Design Rule Check). When the report opens scroll

down and confirm that there are no violations.
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Figure 13. Multivibrator PCB fully assembled into two part
housing assembly.
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& 6-33 IREFFT A R TUANRIME
1. X Messages HBH F145%, BT PABKEIXNT BRI PCB AL E .

B, BINSEALZE, RERMNOZEEERN, FRHEIAALEEARM
WEKYEMER. ERMMER, REHIREITHRZEEE RN
PRRE AT R GRIX A IE DL o

Information §|

\i) Distance between

Pad Q1-2(2700mil, 4450mil) Mulki-Laver and
Pad G1-1{27E0mil,4420mil}  Mulki-Layer is

10.63mil {0.27mm)

B 6-34 &5 A5 R
ANTREFNREEEREANELRNZEER, AUTPR:

1. &9 PCB XM, MARBALT —NRAE, T PAGE UP ERECRMLERAR .

2. %P Reports - Measure Primitives(ti3E45E: R, P). BT RTE L.

3. fbtREfL TR E LA ERFE, HAEEIET ENTER . FAEHREEIHE
RAEREHAL, —MRAESHIEA P REMRIXN R, ABHSE Rk
mn R HEA



4. B, Ettre T RAEE A, A T ENTER o B H 32 B A i # &
HERESE. —MERR/NMERKEBETF T, SonmMERASKS/NERE R
10.63mil .

5. XMIERXEE, ARBHEIET esC REMEHREX, RELAV . FRRHER,
6 ) 0 e

EBRAVEE SRR 2R R -

1. MSEEH %P Design - Rules (HREEHE: D, R) RKFTFF PCB Rules and Constraints Editor
XHEHE. M5 Electrical #4138, EAUKINHEERRA KBS . Wiz 4E
BRA, REH—THZEEEMN A T Clearance" N — TR AT E » %X 1E
FEJRER K X ek L& — N B — R, AR B EEAS PCB AR B /N A FE B A 13mil
A Z B RFE RN T2 EER, XMERNT4 SRA1Z4T DRC HIFHER, ©
FTHBL T BRI AE B .

BATIAEFER N RBAE Z F K R/MERIERR 10mil £—&, ERITELT
— AN AEEE RSN, KA 10 mil,

1. FERTHHNISCHETY, EHEZERBRRR, RiARIREEFRNRMm— %
A BRLTRAN

2. SEHEFHZERBEHN, Clearance_1. 7E resulting T H [¥] Constraints EFH, #&
& Minimum Clearance A 10 mil.

3. il Advanced (Query), F i Query Helper A Memberships Checks 2= &2 37 2k {416
&, REWITLLAE— /SR (B 6-35) B N RIFFREFITH#E.

HasFootprintPad " TO-92A’, ’ %)
AN E S RPFER 23S B A2 8" TO-92A” FAE I 124 .

1. FEEE-AXREERN AL, F#ET7 OK. Bdi Apply, 2R)5 ridlt OK LASH] PCB Rules
and Constraints Editor 3T15HE .

2. BE, BATAT USRS IXTEHE (Tools - Design Rule Check) #%— FiafT# it
M EZA . EFEIT DRC, AEFHERAMAATAH

3. RECZAEHI PCB M TR H.
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& 6-35 fi ] PCB MR RS E S Hi g i 28 0 S AR A A
W™E, APCL5ER T PCB KA BT, &4 B 30 .

SO

WAE, BEA5TH T PCB R THAIfLR, FPRES~ERH XY, REE, i
G S PCB AR . XESCHE H F T RS IR K HliE R, FRTE PCB & 5 H
A EMARHEARFFERFEFE, AltiumDesigner BEF AL &7 HigH H L
FHHIRE ST

XL R

Rt H

o RRA —— BonmBiRE—m LA B R E B -ARBIR KA .
o IBUEBRAMBMEXH —— MTRABEN T BB ERBOTHR - S8 R
B E ARE s E A

p&iis

o MHFHEAGERA —— RMIRAR, BIETMLR.
o .PCBHJ=ZEITED, —— RAMN=FALEME BB LA R KE L.
o ARFEEEITHRE —— SHBOHH-FEERREERTERRRE.

Rl fEH -

o ZHIREHILEGERSEL —— A KERFESRICLERARDNLE] E R
WSS ERR T R A& B4

o  HREL/HIFEALLH /TN —— ELZKELKE: EARKEKTERDHSH
AR AL EAR/NR

o BRAMGHIELK: —— LA RFIEEE AN LB .



Gerber XM : —— #HI{E Gerber #XBIHIERER.

NC Drill Files ——- BIZEBEBBEZHEFLHLEE H FIHIESE B .

ODB++ ——- B oDB++ IEEKAMFHIEER.

Power-Plane Prints ——- €Il N L 2RI i B3] B 468 £ 2 B 4K.
Solder/Paste Mask Prints ——- G HAE E R 1 TH R E4K5E E B 4K.
Test Point Report ——- GIEZEA [ T B THHIMER S F% H 45 31

P2 2% i
M FIRRWRTE T LB M uasfr At ER, ITREILERT™
m B RIEE R BN .

ECe=t T
o Bill of Materials ——- AT /BB 78 R0 812 1 — NEA RIS =T 3B 2441
B,
e Component Cross Reference Report ——- FETHIFHIESREKERL F, flE—/H
HEIFIR

e Report Project Hierarchy ——- 7EiZ 31 H LA —/NRESCHHITE H#.
e Report Single Pin Nets ——- Gl —/ k55, FIHEM RAE —MEEKMNL.
e Simple BOM ——- B ARIZ% BOM [ csV  GESRITFHIZER) 0it.

R SR AMERER, ERENNFERERH. EESHRESHBE
e, APPSR &% 8B THR A B SRR 5 B .

Altium Designer #AE—A MY Output Job Files K MLH], ZHLEH]H A
F—##O —— Output Job Editor, BJ T ¥ & CH-HSAE—E,
RENRIZS &M 7 ks (EEATEI, PDF MIARCSCH)

BB E2/EH OutputJob Editor KIfE 8, iF[EF] OutputJob Editor &
¥ .

HEBAFELHEA FTE PDF FI5E, REIRIITH PDF KSEH 5 .

F3l S

PCB &I BRIRIEM B, N T B R A, BATKETRR S F U mfr=4E
Gerber R HFE45FLICHE, MBOM 4 . RATIFEIX A FEAE A Output Job Editor,
BRMEHBEDHEEMS - WM SR UMK RGO EECR. B8
I B SO RAE TR B B — S s

AR Gerber X4

B—A> Gerber XHERK—NEREK —— HMHFE. WHETE. EHNE
TE. RRREBEES.



Gerber Setup @

General | Lapess | Diill Drawing | Apettwes | Advanced

Specfy the unks and format to be usad in the output fles.
This contrels the units finches or milimeters), and the number of dgits before and 2fter the

decimal poirt,
Urits Foimat
® Inches ® 23
O Milmeters O 24
O 25

The number foemat should be set to sut the requirements of your Project

The 2.3 format has 2 1 mil resclution, 24 has 3 0.1 mil resolution, and 2.5 has 3 0.01 mi
rezolubon.

If you are usng one of the higher resolulions you should check Ihat the FCB mardaciurer
supports that format.

The 2:4 and 2.5 foimals only need to be chosen if there are obgects on a grid lines than 1
mi

| ox %H Cancel |

& 6-36 4 Fk Gerber /%

ATEUIE R, TERAEH THIE % X2 B, B BRARHIIERT, LA
MBI ER .

REFEH ) PCB B8 % i A

1. %+ File>>Fabrication Outputs>>Gerber Files. %% BMHEEER.

2. H3F Layers tab, #R/5 Plot Layers 4, FFi%#* Used On. Hif; OK DA HARERIA
A=

3. % Gerber B4R A G R CAM RERITHER. 1% Gerber SUFFFETE Project
Outputs LR, X2 HIIFENXHFR. SN UFRE RBEEERNT BEFK,
#4n: multivibrator.gto N Gerber Top Overlay. XE4#ERLHEERNA] Projects TR I
Generated CAM Document 43¢+,

Ry, % Filed>Fabrication Outputs>>NC Drill Files #w43K#TH NC
Drill Setup XEHEREIEBA EENEILEEE.

1o5= Sandhe Ju R

NEFEF ) PCB B — N E3HEH (BOM o
1. %% Reports>>Bill of Materials, &7~ Bill of Materials for PCB

Document JHHAE.



[l of Materials For PCA Docoment [muttvikrator.Pebioc]
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10k H #ailin RA1.R2 ot TR e Rl F
1k R et R3.Fd A0 Recl F
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[rmcpsion
Dichigriation
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Esqooet Ciplic |
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& 6-37 BfFIE

2. fEFMLXTERE, DL HCHK BOM . £ EES H WSS
#R )5 B Show &1

3. M\ A1l Columns FEEFEFIHHESI =R E] Grouped Columns JFH#, PIEZE BOM
IR EPARRAR Aok, B, FHEUBERSH, 7E All Columns Hik
#* Footprint, F#EHR P4 Grouped Columns EH.. ZIRERKI LT O,

4. f§#E Open Exported ¥, iEFEM) CSV AR, RERTSHIRMIE
LK CSVEE S (Bl Microsoft Excel) H3LEIFTIF BOM K)SCf4. B8
% A HEE R BOM AR & B2R A, Xttt T R E R R G RAXHEE.
MR BELTH T PCB Witd .

BB 5T

AHERANHAPANHET — Altium Designer ISR AKINEE. BATES T &M H
B EEE, Wik PCB AL, (HRMIREET Altium Designer H—ELRTHIHY
ThEk. HHAPIEARZE Altium Designer HIEHE, AP SRINEFEEKITIEE,
FERPRITEERRERNR. REFNTFHEHEEN, FRAFBS T HREKI
B, EAIDLEE % File>>Open 3EH, RSB Altium DesigneDesigner &
A Examples JCHFERFT X BB F. FE, BHERE KB FHEER
XFRp, BREFXHFMFFAHTRE &7 Altiun Designer I EARRER .
FE Circuit Simulation F3CAEIE, RIERZE Altium Designer B FIEFEK
BRI [FFE, B TFEEAFEER T SRR, WECKERE
AN ES, AEENRABHEEKE T, — MR BHHlF, &F —1aHE
RYEMIERERBB 7, BF —NEZSERHTF.
BEEZEFEHR NI PEENRE, SHEENRFESEHERBEE.
AltiumDesigner BIF—/NeiHE S BBEMT TR, REERKREERIIFS
BB EBIRAGR. 5B ERER, WEH. &, Tl RRIEY A e
N PCB WA, K FEARE BT MRS 2 o 43
WMRERTESIRERASHING, B PLEFE Tools>>Signal Integrity
KHATE T EREMIAN, EXBEETLTREFMERIEENE. £RE
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