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Capabilities Specifications

This document outlines the requirements and considerations for the design of rigid printed circuit board (PCB) manufacturing. This document is based on ViaFine’s current capability and is subject to change without notice. 

I Laminate Selection 
1 XPC –Lowest cost single sided 

2 FR-1–Lower cost laminate 

3 FR-2–Lower cost laminate 

4 CEM-1– Low cost single sided 

5 CEM-3 – Alternative to FR-4 

6 FR-4 – Industry Standard 

7 High Tg FR-4 – High temperature applications 

II Artwork Criteria 
1 Minimum lines and spaces 

2 Dry Film - Minimum lines and spaces 

3 Spacing required for various copper weights

4 Etch Factor 

5 Edge of trace to edge of P.C. Board 

6 Minimum Annular Ring 

III Mechanical Features & Tolerances
1 Mechanical Features 

2 Mechanical Tolerances 

IV Permanent Coatings 
1. Soldermask and Legend Inks 

· Soldermask 

· Legend 

2. Specialty Inks 

· Carbon 

· Peelable mask 

V Surface Finishes 
1 OSP (Single and multi pass) 

2 Hot Air Leveling (HASL) 

3 Ni Plate 

4 Nickel/Gold 

5 Chemical AU/Ni, 

6 Chemical Tin

7 HASL Lead Free

Laminate Selection 
1. XPC � 
      Paper material with phenolic binder. It is UL94HB. 

      Not recommended for plated-through-hole (PTH) applications. 

· Most commonly used material for domestic single-sided PCB’s. 

· Well suited for mechanical die punch (hard tooling). 

2. FR-1 
•
Not recommended for plated-through-hole (PTH) applications.

· Most commonly used material for single-sided PCB’s. 

· Well suited for mechanical die punch (hard tooling). 

3. FR-2 
· Not recommended for plated-through-hole (PTH) applications. 

· Most commonly used material for single-sided PCB’s. 

· Well suited for mechanical die punch (hard tooling). 

· Green Material

4. CEM-1 
· Most commonly used material for domestic single-sided PCB’s. 

· Consists of three plies of craft paper laminated between two layers of woven glass cloth. 

· Good punched hole quality. 

· Not recommended for plated-through-hole (PTH) applications. 

· Very good flatness, thermal resistance, dimensional stability. 

· Low X-Y thermal expansion. 

5. CEM-3 
· Very low Z-axis thermal expansion coefficient. 

· Electrical, thermal & chemical characteristics similar to FR-4. 

· Like CEM-1, it punches cleaner than FR-4. 

· CEM-3 is excellent for plated-thru-hole applications. 

· CEM-3 as an alternative to FR-4 for both single & double-sided product in the U.S. 

· Very good flatness, thermal resistance and dimensional stability. 

· Outstanding thermal conductivity. 

6. FR-4 
Material has the best flexural strength and dimensional stability. 

· FR-4 is very abrasive and greatly reduces die life as compared to CEM-1. 

· Punched-hole quality (excessive fibers) is not nearly as good as CEM-1and CEM-3. 

· FR-4 has been the standard for plated-thru-hole applications, 
 

7. High Temp FR-4 
· Similar construction as regular FR-4 laminates. 

· Medium cost hi-temp FR-4 may have 150�C (Tg) utilization temperature. 

· Higher cost hi-temp FR-4 can have 170�C (Tg) utilization temperatures. 

· Fabricates much like standard FR-4 

II Artwork Criteria 
1.0 Minimum Lines & Spaces - Accutrace (Photo print) Single sided only 
The minimum lines and spaces depend on the copper weight. 

Minimum Trace: 
Minimum Space: 

· ½ oz - .005” minimum traces ½ oz - .004” minimum spaces 

· 1 oz - .006” minimum traces 1 oz - .006” minimum spaces 

· 2 oz - .008” minimum traces 2 oz - .008” minimum spaces 

2.0 Minimum lines and spaces - Dry Film Imaging – PTH processing 
The minimum lines and spaces depend on copper plating process and starting copper foil weight. Heavier starting Copper foils require greater spacing – See 3.0 below.  The following are typical values: 

Minimum Trace: 
Minimum Space: 

· ½ oz - .005” minimum traces ½ oz - .004” minimum spaces 

· 1 oz - .006” minimum traces 1 oz - .006” minimum spaces 

· 2 oz - .008” minimum traces 2 oz - .008” minimum spaces 

3.0 Etch Factor – Increase artwork by the following for manufacturability. 

· 1 oz copper – add .0016” per side to traces and pads. 

· 2 oz copper – add .0035” per side to traces and pads. 

4.0 Edge of trace to edge of P.C. Board: 
· Board edge should be .010" minimum from edge of copper 

· Foil should not extend to edge of the board. Pull it back at least .010”. m copper. 

.015”Minimum space from edge of copper to scoreline. 

· Less space may result in burrs, exposed copper and damaged traces. 

Minimum Annular Ring -This chart outlines minimum annular ring requirements.

Artwork Locational Tolerances – (Tolerances shown for .062 thick laminate.  

7.0 Special Artwork Design Requirements: 
	Special Ink 
	Min overlap 
	Min space perp to squeegee 
	Min space parallel to squeegee 
	Comments 

	Carbon 
	.008” 
	.016” 
	.016” 
	Keypads/fingers 

	Peelable mask 
	.012” 
	N/A 
	N/A 
	Over Gold, Solder Pad 


III Mechanical Features and Tolerances: 
1.0 Mechanical Features -Chart describes the most common mechanical features. 

	
	Drilled 
	Routed 
	Punched 

	Edge of hole to edge of PCB* 
	.030” 
	.035” 
	.030” 

	Minimum hole size ** 
	.016” 
	N/A 
	.032” 

	Minimum Plated slot *** 
	.024” 
	.028” 
	N/A 

	Minimum Non-plated slot 
	.028” 
	.032" 
	.032 

	Maximum hole size 
	.250” 
	As required 
	As required 


	Based upon .062 laminate 
	Drilled 
	Routed Feature 
	Punched 

	Edge of hole to edge of PCB 
	.035” 
	.040” 
	.045” 

	Minimum hole size 
	See Below 
	See Below 
	.032”

	 Drilled 1 high 
	.016” 
	.031”
	

	 Drilled 2 high Drilled 3 high 
	.016” .020” 
	.031”.047”
	

	 Drilled 4 high 
	.024” 
	.063” 
	

	
	
	
	

	Minimum Plated slot  ** 
	.024” 
	
	N/A 

	Minimum Non-plated slot 
	.028” 
	
	

	Maximum hole size 
	.250” 
	As required 
	As Required 


2.0 Mechanical Tolerances 
	
	Normal 
	Tight 

	Drilled hole size (NPTH) 
	+/-.002” 
	+/-.001” 

	Drilled hole size (PTH) 
	+/-.003” 
	+/-.002” 

	Punched hole size 
	+/-.004” 
	+/-.003” 

	Blank size ​routed 
	+/-.006” 
	+/-.004” 

	Blank size -punched 
	+/-.008” 
	+/-.005” 

	Drilled hole to routed edge 
	+/-.006” 
	+/-.004” 

	Drilled hole to punched edge 
	+/-.008” 
	+/-.006” 

	Punched hole to edge (1 hit) 
	+/-.006” 
	+/-.004” 

	Punched hole to edge (2 or more hits) 
	+/-.010” 
	+/-.008” 

	Scoreline to scoreline 
	+/-.005” 
	+/-.004” 

	Scoreline to drilled holes 
	+/-.006” 
	+/-.005” 

	Scoreline to copper 
	+/-.010” 
	+/-.007 

	
	
	


IV Permanent Coatings&Surface Finish  
1.0 Soldermask & Legend Inks 
Screened Soldermask – Thermal Cured 

Screened Soldermask –UV Cured 

LPI Soldermask – 

Screened Legend 
2.0 Specialty Inks 
Carbon Contact Ink 
Peelable Soldermask • 

3.0  OSP Surface Finish (Organic Solder Preservative) 
· OSP - This is a bare copper (Lead-free) finish. 

· Single-pass – single soldering operation (or heat cycle). 

· Multi-pass – Wave Solderable after multiple heat cycles (i.e: solderpaste, reflow) 

· Coating is molecular in thickness and compatible with acidic flux systems, including "no  wash" systems. 

4.0 Hot Air Leveling (HAL, HASL) / HASL Lead Free
· 63/37 solder coating. 

· Thickness varies from .000100" to0.0015". 

· HAL provides a solderable surface for all fluxes and surface mounted applications. 

· Most common protective coating to insure solderability used in PCB manufacturing. 

5.0 Ni/Au Plating 
· Electroplated deposit - (Sulfamate nickel finish under the Gold). 

· We use Ni/Au as an etch resist. 

· Thickness: .000001” to .000010” minimum.

6.0 Chemical Au

7.0 Chemical Tin



