
CAPABILITY AND DESIGN
GUIDELINES

Please note that this document should be used as a reference
guide only. All designs submitted for manufacture will be

subject to Design Rule Check as part of our pre-manufacturing
process control disciplines.
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PCB Size: 22.50" x 22.50" max (FR4 M/L PTH) Standard
Customer Specific, please enquire. Special

PCB Thickness: 0.4, 0.6, 0.8, 1.6, 2.4, 3.2mm Standard
Customer Specific, please enquire. Special
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·  Single Sided.
·  Double Sided.
·  Multilayer (including sequential build), blind / buried via holes (micro-via).
·  Flexible.
·  Flex-rigid (including Multilayer) – except true book binding methods.
·  Thick non-ferrous metal claddings (including CMC , CIC and Aluminium).
·  PTFE & Hybrid dielectric combinations including thick non-ferrous metals.
·  Hybrid Antenna systems with or without foam cores or machined features.
·  Resistive elements for inner / outer layers (Ohemga ply).
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Multilayer Cores:

2.5, 4, 5, 6, 8, 10, 12, 14, 16, 18, 20, 24, 28, 32, 40 – thou (mil)
(0.06, 0.10, 0.13, 0.15, 0.20, 0.25, 0.30, 0.35, 0.40, 0.45, 0.50, 0.60, 0.70 1.0 – mm)

PTH Material:

32, 39, 47, 62 – thou (mil)
(0.8, 1.0, 1.2, 1.6 – mm)

Special:

95, 162 – 390 thou (mil)
(2.4 - 10.0 – mm)
For thinner PTH Material use M/L core >=16 thou (mil) (0.4 mm)

·  Variations on laminate thickness can be laminated in house.
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Pre-preg Type Bonded Thickness

7628 7.0 thou (mil) = 0.180 mm
2113 3.8 thou (mil) = 0.100 mm
1080 2.5 thou (mil) = 0.063 mm
1060 2.1 thou (mil) = 0.053 mm
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Material Thickness    DK  TS/TP

Speedboard C 1.5 & 3.2thou 2.59 T/S
Arlon 6700 1.5thou 2.35 T/P 225c
Arlon 6250 1.5thou 2.32 T/P 125c
Taconic Tac-Preg 1.5thou 3.1-3.5 T/S
Rogers 3001 1.0thou 2.28 T/P 225c
Fusion Bonding of PTFE layers (e.g. Rogers RT6002)
FEP (type c)                       2.0thou                     2.00                          T/P 280c
FR4 No-flow pre-preg 3.8thou
Polyimide No-flow              3.9thou
LCP flex                              Please contact us for further information
Rogers 4403 / 4450            4.0thou                   3.38                          T/S
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Copper Weight Thickness Category
5 micron Standard

¼ oz 9 micron Standard
1/3 oz 12 micron Standard
½ oz 17.5 micron Standard
1 oz 35 micron Standard
2 oz 70 micron Standard
3 oz 105 micron Special
Mixed Cores Available up to 210 micron Special



Version 10                       Page 4 of 13          June 2008

� � � �	 � � � � � � � � 


Type Tg oC Dielectric Constant Category
    Before Bond   After Bond

FR-4 143 4.2 3.85 Standard
Multifunctional 140 4.2 3.85 Standard
Multifunctional (high Tg) 185 4.2 3.85 Standard
BT Epoxy 180
Polyimide (rigid) 260 4.2 Special
PTFE alternatives (4350) 280 3.4 3.38 Standard
Flex Polyimide 80 -220 3.2            Standard
PTFE                             T/P385 melt  2.17 - 10.4 Technical
LCP                           T/P (280c melt)      2.9                                      Technical

� �� " �#�� � � � � � � �� �


Extruded Polyimide Double Sided and Single Sided Flexible Materials*

Base Thickness: 1, 2, 3 – thou (mil) Standard  Modified
(25, 50, 75 – micron) Acrylic/Epoxy/Polyimide

Adhesive & Adhesiveless
Systems.

Copper Weights: 0.25 - 2 oz Other Cu weights available
(12 - 70 micron) subject to Contract Review.

Cover Layers          0.05 – 0.1mm                     Acrylic (or photoimageable)

Base Thickness: 1, 2, 3 – thou (mil) Standard  Modified
(25, 50, 75 – micron) Acrylic Adhesive.

*Polyester materials are also available in similar dimensional specifications but not
for plated through hole applications. May be subject to an MOQ requirement.
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Micro blind
via Blind via

Buried via

Plated through
hole

Thick metal layers
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Min Track Width Min Gap Inners Outers Category

6thou (mil) = 0.15mm 6thou (mil) = 0.15mm Max 1oz Max 1oz Standard
4thou (mil) = 0.10mm 4thou (mil) = 0.10mm Max 1oz Max 1oz Special
3thou (mil) = 0.076mm 3thou (mil) = 0.076mm Max 0.5oz Max 0.5oz Special

Tighter gaps can be achieved on a special basis subject to Contract Review. Please contact us.
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Min Hole Size Min Hole Size Aspect Ratio Category
Drilled Plated

0.25mm 0.15mm Max 10:1 Standard
0.15mm 0.05mm Max 14:1 Special
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Hole Type Drilled Size (min) Plated Size (min) Category

Buried Via/Hole 0.35mm 0.25mm Standard
Buried Via/Hole 0.20mm 0.10mm Special
Blind Via 0.35mm 0.25mm Standard*
Blind Via 0.20mm 0.10mm Special*

*Aspect Ratio of at least 1:1 (Drilled diameter to Depth) must be maintained unless a
sequential build is required. Tolerance on controlled depth holes +/-  0.002”. Smaller
holes (through and blind) can be produced using our Laser Drilling facilities. For laser
via holes / profiling for PTFE dielectrics, please consult Tru-lon Technical Dept.
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Core

Core

Layer 1

Layer 2

Layer 3

Layer 5
Layer 4

Layer 6

1

2

Annular

4 thou annular
ring over

drilled hole
size.

21 Clearance

8 thou
clearance ring

over drilled
hole size.

Minimum of 4
thou clearance

between pad and
track.

Minimum of 9
thou clearance
between hole

and track.
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Figure 1: Cross-section after plating.

Figure 2: Track to Feature Clearances

Profile cut

Minimum 40 thou edge of
track or pad, to rigidiser
route line (flex / rigid
applications)

Pad to
edge of
profile cut
minimum
of 8 thou

0.6mmm

Min Pitch for 0.25mm PTH
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                                       Laser Micro-via capability
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Solder Resist Electra Polymers SPSR 5600 / Sun Chemicals
(UL 94V0)            XV501T - 4 Colours - Green (other colours available e.g. red,

yellow, blue & black – check with sales for availability)
Nominal Thickness 30 microns (min 18 microns edge of track)

NASA approved     Solder Resist – Peters Elpemer SD2467 – dark green only.
(out-gassing to
ASTM E595)

Legend Photo-imagable or silkscreen min resolution of 4 thou (mil).
Distance to pads 4 thou.
Standard colour – White/Yellow/Black/Red. Thickness typically
35 micron.

Peel Mask Nominal Thickness 12 thou (mil), min 8thou (mil) - tent 4.00mm
hole max.
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Solder Dam (A) Minimum 4 thou (mil)

Solder Resist Clearance (B) Minimum 3 thou (mil)

Solder Resist Registration +/- 3thou (mil)

Figure 3: Resist Registration

A

B
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All finishes can be verified by the application of X-Ray fluorescence measurements
with in house capability.

Finish Thickness

Bare Copper (no protection)

Electroless Nickel/Immersion Gold 3-10 micron Nickel
0.02-0.1 micron  Immersion Gold

Electroless Nickel / Palladium /Gold 3.0-5.0 micron Nickel, 0.2 - 0.3
                                                                 micron Palladium, 0.02 - 0.05 micron 

                                                      Gold.  (Gold wire bondable)

Hot Air Solder Level(63/37) 10 – 3 5 micron

Hot Air Solder Level (Sn96)                     10 – 35 micron

Tab / Deep Nickel Hardend Gold 1.0 - 5.0 micron (pore free)

Nickel Sulphamate / Pure Soft Gold 3.0  - 5.0/ 1.0 - 3.5 microns respectively

Pure Gold over Copper 1.0 – 2.0 microns when selectively plated

Sterling  (Immersion) Silver 2            0.2 - 0.3 microns over copper

Electrolytic Silver 4.0 microns (design limitations subject to
Contract Review).
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Rout Diameters: 0.8, 1.0, 1.6, 2.4, 3.175 mm standard, others available
upon request.

Rout Tolerance: +/-0.1 mm (possibly be improved upon, subject to
Contract Review (best would be 0.05mm). Optical
alignment to copper patterns if required.

Metal Machining: +/-0.05mm (possibly be improved upon, subject to
(CNC Milling)                     Contract review) - surface finish 8 micro-inch or better.

Chamfer Angles: 20, 45 o Standard – others upon request.
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Scoring: Dimension A (Copper to edge of PCB) 30 thou min.
Dimension B (Residue thickness) 0.2mm weak, 0.3mm
medium, 0.4mm strong. Cannot Score PTFE materials.

Scoring Tolerance: +-0.1 mm

Figure 4: Scoring Dimensions
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Process Constraint Additional

Exposure Max 24x22” Outer Layer
Max 22x20” Inner Layer

Plating Max 24” Width

Machining Max 24x24” Drilling
Max 18x24” Routing

Bonding Max 22x20”

Surface Finish Max 24x18” Nickel/Gold
Max 24x24” HASL

                             Max 18x18” Nickel Sulphamate
Pure Gold
Hard Gold

LP Rf Plasma Max 24x24”

Electrical Test Max 24x24” Flying Probe

Silkscreen Max 24x24”

Conveyorised Max 24” width
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Test Equipment: Polar CITS500 Differential Impedance Tester (TDR)

Dielectric Constant: Variable with dielectric type

Tolerance: 10% standard
5% special
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Surface Microstrip Embedded Microstrip Coated Microstrip

Symmetrical Stripline Offset Stripline Edge-coupled Surface
Microstrip

Edge-coupled Embedded Edge-coupled Coated Edge-coupled
Microstrip Microstrip Symmetrical Stripline

Edge-coupled Offset Broadside-coupled Track Width Tolerances
Stripline Stripline

+/- 0.015mm Standard 

+/- 0.005mm Technical
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Machine Types: Flying Probes testing to customer derived manufacturing data.

Pitch: 5 thou with 3 thou square pad capability.

Insulation Test: 100 M Ohm

Continuity Test: 20 Ohm

Voltage Range: 40 - 250 V (customer specified only)
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Standard Fast
D/S     15 -20 24hr
Multilayer     15 -20 24 - 48hr
Flexible 15 - 20 48hr
Flexi -rigid     15 - 20 3 days (1 day for tooling if over 12 layers)
PTFE 15 - 20 24hr
PTFE Metal Clad 20                       48hr  (subject to complexity of machining /

laser skiving.

The above listed & faster turnaround times may be available dependent on the
product type and subject to Contract Review. Please contact us for further
information.


