Hughes Circuits Design Rules — Altium Designer

Hughes Circuits, Inc. has provided these recommended design rules for use in your PCB layouts. These
design rules are a great starting point for your layout because they will help you to design a PCB that is
optimized for manufacturability. These design rules correspond to Hughes Circuits’ “Standard” manufacturing
level. The design rule file should be imported to your Altium Designer database before beginning placement of
components. Depending on the requirements of your specific design, it may be necessary to modify these
design rules and/or create additional design rules. Below is a table of the design rules included in the Hughes
Circuits, Inc. Altium design rules file. The table contains a description and value of each rule, and the value of
the corresponding Altium Designer default rule.

Rule Type and Description ‘ Priority ‘ Hughes Circuits Altium Designer Default ‘

Electrical>Clearance

Polygon Clearance - Spacing
between Polygon Pours only,
and conductors of different
nets.

1 Different Nets Only - 10mil NONE

General Clearance - Spacing
between all conductors of 2 Different Nets Only - 5mil Different Nets Only - 10mil
different nets.

Electrical>Short-Circuit

ShortCircuit - Allows or disallows
the possibility of shorts between 1 Allow Short Circuit - Disabled Allow Short Circuit - Disabled
different nets.

Routing>Width

. . Min Width - 5mil Min Width - 10mil
\rNKitl: ) r\]/\/ltdth of tracks used for 1 Preferred Width - 8mil Preferred Width - 10mil
Outing nets. Max Width - 250mil Max Width - 10mil

Routing>Routing Via Style

Minimum Via Diameter - 22mil | Minimum Via Diameter - 50mil
Maximum Via Diameter - 32mil | Maximum Via Diameter - 50mil

. . . . Preferred Via Diameter - 26mil | Preferred Via Diameter - 50mil
RoutingVias - Size of via pad and

hole used for routing nets. Minimum Via Hole Size - 10mil Minimum Via Hole Size - 28mil

Maximum Via Hole Size - 20mil | Maximum Via Hole Size - 28mil
Preferred Via Hole Size - 14mil Preferred Via Hole Size - 28mil




Rule Type and Description

‘ Priority ‘

Hughes Circuits

Altium Designer Default

Mask>Solder Mask Expansion

SolderMaskExpansion - Defines
the size of the soldermask
clearance with respect to the
size of the copper pad.

Expansion - Omil

Expansion - 4mil

Mask>Paste Mask Expansion

PasteMaskExpansion - Defines
the size of the pastemask stencil
opening with respect to the size
of the copper pad.

Expansion - Omil

Expansion - Omil

Plane>Power Plane Connect

Via PlaneConnect-Defines
connection style of vias only to
plane layers of the same net.

Connect Style - Direct Connect

NONE

General PlaneConnect-Defines
the connection style of all pins
to plane layers of the same net.

Connect Style - Relief Connect
Conductors - 4
Conductor Width - 8mil
Air-Gap - 10mil
Expansion - 10mil

Connect Style - Relief Connect
Conductors - 4
Conductor Width - 10mil
Air-Gap - 10mil
Expansion - 20mil

Plane>Power Plane Clearance

Via PlaneClearance -Spacing
between via holes and plane
layers of different nets.

Clearance - 10mil

NONE

General PlaneClearance -Spacing
between all through-holes and
plane layers of different nets.

Clearance - 12mil

Clearance - 20mil




Rule Type and Description ‘ Priority ‘

Hughes Circuits

Altium Designer Default

Plane>Polygon Connect Style

Via PolygonConnectStyle -
Defines the connection style of

. 1 Connect Style - Direct Connect NONE
vias only to polygon pours of the
same net.
General PolygonConnectStyle - Connect Style - Relief Connect | Connect Style - Relief Connect
Defines the connection style of ) Conductors - 4 Conductors - 4
all pins to polygon pours of the 90 Angle 90 Angle
same net. Conductor Width - 8mil Conductor Width - 10mil
Manufacturing>Minimum Annular Ring
Via MinimumAnnularRing -
Defines minimum size of annular 1 Minimum Annular Ring - 5mil NONE
ring on routing vias only.
General MinimumAnnularRing -
Defines minimum size of annular 2 Minimum Annular Ring - 10mil NONE
ring on plated through holes.
Manufacturing>Hole Size

Measurement Method - Measurement Method -

HoleSize - Defines minimum and 1 Absolute Absolute

maximum hole sizes allowed.

Minimum - 10mil
Maximum - 99999 mil

Minimum - 1mil
Maximum - 100mil

Manufacturing>Hole To Hole Clearance

HoleToHoleClearance - Defines

Allow Stacked Micro Vias -

Allow Stacked Micro Vias -

minimum distance between any 1 Disabled Enabled

two holes. Hole to Hole Clearance - 10mil | Hole to Hole Clearance - 10mil
High Speed>Vias Under SMD

V.|asUnderSMD i A.”?YVS or Allow Vias under SMD Pads - Allow Vias under SMD Pads -
disallows the possibility of 1

putting vias inside SMD pads.

Disabled

Disabled




Instructions for Importing Hughes Circuits, Inc. Altium Design Rules

On the main toolbar, select Design>Rules...

N PCB Rules and Constraints Editor; [mil]

# | | Mame Pri.. |En... | Type Category Scope Attributes -
= 3‘ Electrical " AssemblyT estpaint 1 ¥ Assembly Testpoint Styl Testpaint All Under Comp - Allow  Sides - Top, Battom Pre
= 3‘ Clearance . " BssemblyT estPointsage 1 ¥|  Aszembly Testpoint Usz Testpaint Al Testpaint - One Required  Multiple - Not Allow
Z* Polygon Clearance-Hughes Cir I E ComponentClearancs 1 ¥| Component Clearance  Placement Al Al Horizontal Clearance = 10mil - Vertical Clearan:
L +e DiffFairsR outing ifferential Pairs Foutine Routing ref Gap = 10mil inGap =10mi ax Gap
3" General earance-Hughes Cir * DiffPaiisFiouti 1 ¥ Differential Pairs Fioutin Fiouti Al Fref Gap = 10mil MinGap = 10mi Max G
T ? Shnll-l:llEL.JIl . . 7 FabricationT estpaint 1 ¥ Fabrication Testpoint St Testpaint All Under Comp - Allow  Sides - Top, Bottom Pre
?3; SHhUrltCércr::uIt-Hughes Circuits 7 FabricationT estPointl sage 1 ¥ Fabrication Testpaint U: Testpaint All Testpaint - One Required  Multiple - Not Allow
0 -
? U:-CDD::ECIE: Pin o+ Fanout_BGA 1 ¥ Fanout Control Fiouting |sBGA Style - Auto  Direction - Alemating In and Qut
5% Routing o+ Fanout_Default 5 v Fanout Contral Fouting All Style - Auto  Direction - Altemnating In and Qut
=% Width +% Fanout_LCC 2 ¥ Fanout Cantrol Routing IsLCC Style - Auta Direction - Altemating In and Out
2% whidth-Hughes Circuits oo Fanout_Small 4 ¥ Fanout Control Routing [CompPinCourt < &) Style - Auto Direction - Out Then In Via Grid =
+1-2% Routing Topology oo Fanout_S0IC 3 ¥ Fanout Control Routing ls50IC Style - Auto Direction - Alermnating In and Out
+|-2% Routing Priarity ? General Clearance-Hughes Circi 2 ¥| Clearance Electiical All All Clearance = Smil
+|-2% Routing Layers 7 General MinimumannularRingH 2 ¥ Minimum Annular Ring - Manufacturing A1 hdin = Bmil
+|-»" Routing Carners | General FlaneConnect-Hughes 2 ¥ Power Plane Cornect S Plane Al Style - Relief Connect  Expansion = 10mil '/
=% Routing Via Style | General PolygonConnect-Hughe 2 ¥| Paolygon Connect Style  Plane All All Style - Relief Cannect  “width = Bmil  Angle =
o RoutingVias-Hughes Circuits 2 E Height 1 ¥ Height Placement Al Pref Height = 500mil - Min Height = Omil  Max
+-5% Fanout Canral "7 HaleSize-Hughes Circuits 1 ¥ Hole Size Manufacturing Al bin = 10mil  Max = 393999mil
+-27% Differential Pairs Fiouting "7 HaleT oHaoleClearance-Hughes [ 1 ¥ Hole To Hole Clearance Manufacturing Al Al Haole To Hole Clearance = 10mil
] SMT 7 LayerPairz 1 ¥ Layer Paire M anufacturing All Laper Pairs - Enforce
= Mask X " Minimums oldertd askS liver 1 ¥ Minirurmn Solder Mask 5 Marnufacturing Al All Minirnumn Solder Mask Sliver = 3mil
- S-‘jlger|246:f|k E;gam'w Hudh ? Methntennae 1 ¥ Met Antennae tanufacturing All Met Antennae T olerance = Omil
- Past:Mjskaéx :::Izilm- uaneg ® Pastetd agkExpansion-Hughes C 1 ¥ Paste Mask Expansion Mask All Expansion = Omil
- PasteMaskgx arsion-Hughes | PlaneClearance-Hughes Circuits 1 ¥ Power Plane Clearance Plane Al Clearance = 10mil
< Plane P < g‘ Palygon Clearance-Hughes Cire 1 ¥ Clearance Electrical InPalygon All Clearance = 10mil
= | Power Plane Cannect Style +o RoutingCorners 1 ¥ Routing Corners Routing Al Style - 45 Degree  Min Setback = 100mil  Ma
[ ] via PlaneCannect-Hughes Circ +7= Routinglayers 1 ¥ Routing Lapers Fiouting Al MoLayer - Enabled MolLaper - Enabled
.| General PlaneConnect-Hughe: +"= RioutingPricrity 1 ¥ Routing Priority Fiouting All Priority =0
=11 | Power Plane Clearance +% RoutingT opolagy 1 ¥| Routing Topology FRouting All Topology - Shortest
[ | PlaneClearance-Hughes Circvi o+ RoutingVias-Hughes Circuits 1 ¥ Routing ¥ia Style Fouting All Pref Size = 22mil - Pref Hole Size = 12mil
=11 | Polwgan Connect Stvle g‘ ShartCircuit-Hughes Circuits 1 ¥/ Short-Circuit Electrical Al Al Shart Circuit - Mot Allowed
| ia PalygonConnect-Hughes C 7 SilkscreenOverComponentPads 1 ¥|  Silkscreen Over Compo Manufacturing Al Al Silkscreen Owver Component Pads Clearance =
N .| General PolygonConnect-Hugt 7 SilkTaSilkClearance 1 ¥ Silk To Silk Clearance  Manufacturing Al Al Silk to Silk Clearance = 10mil
= -"‘IESIDDW W Soldertd askE spansion-Hughes [ 1 ¥ Solder Mask Expansion Mask All Expansion = Omil
+7" Fabrication Testpoint Stle 7 Testpoint 2 ¥ HoleSize Marufacturing Al Min =Tl Mas = 100mi
+I- 1" Fabiication T sstpoint Usags T TestPaintllsage 3 ¥ HoleSize Manufacturing 41 Min=Tmil  tax = 100mi
+1" Assembly Testpoint Style T UnFoutedhet 1 v Un-Routed Net Electical Al [No Attibutes]
+177" Assembly Testpoint Usage 7 Via MinimumannularRing-Hughe 1 ¥ Minimum Annular Ring  Manufacturing [svia hin = Bmil
=7 Manufacturing 1 e e Pt et el . 1 4] Pleees Pl P P Pl L e PP on
=17 Minimum Annular Ring v >
[ Rule Wizard... ] [ Priorities. .. ] 0K } l Cancel ] [ Apply




Right Click anywhere in the left-hand window pane, and choose Import Rules... Select the specific rule
types you would like to import or simply select all rule types and click OK.
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Browse to the Hughes Circuits Altium Design Rules file, select Open.

Import File
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\:i) Clear existing rules prior ko import?
L]

Selecting Yes will clear out any design rules already entered into your Altium database, leaving you with
the Hughes Circuits Design rules and any default Altium rules for which Hughes Circuits does not have a
substitute. Selecting No will simply add the Hughes Circuits design rules to your existing design rules,
giving the Hughes Circuits Design rules the highest priority. Either selection is acceptable.



