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Introduction 
Photoresist lami nation must provide good 

resist conformation and adhesion to the copper 
surface. Cuts or debris o n the laminati ng ro ll 
surface can cause defects in the lamination 
quali ty and problems in further processing. This 
techn ical bulletin describes the types of defects 
that can occu r with damaged or contam inated 
roil s, and guidelines for identifying and correcting 
this problem. 

Types of Roll Problems 
Generally, there are two types o f laminati ng 

roll problems that cause defective photoresist 
lamination: 

A pit, hole, or cut in the rubber roll material. 
A bump or nodule of foreign material (con­
tamination). 

The pit or hole causes inadequate lamination 
pressu re which may cause an air vo id or low 
adhesion that wil l not survive the rest of the 
process. See Figure I. Even very small pits that 
are d ifficult to see can cause defects . 

Bumps or nodu les on the roll are usua lly 
caused by resist contamination. They increase 
lamination pressure in those areas, caus ing thin 
spots that may not survive through processing. A 
thick bump with steep sidewalls may cause air 
voids or low adhes ion around the edge of the 
bump as well as the thin resist area . See Figure 
2. 

Both types of roll defects wi ll cause opens 
or nicks in etching applicat ions, and shorts or 
excess copper in pattern-plate app lications . 
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Figure 1. Defect Caused by Pitted Roll 
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Figure 2. Defect Caused by Bump on Rol l 
(Air voids may not be present) 

Identification 
Repeti ti ve lamination voids can be eas il y de­

tected. Most appear as light spots on laminated 
boards because of the air under the resist. Thin spots 
without air voids arc seen as dimp les in the resist 
when observed at an angle. 

All defects caused by the laminating ro ll s wil l 
repeat at a distance equal to the circumference of the 
roll. 
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Examples of Laminating Roll Circumferences 

DuPont AS L-24 264mm (I OAin) 

DuPont HRL-24 190mm (7.5 in) 

Note that, due to the spac ing between boards, defects 
may not appear at the same location on each board. 

Inspection 
Operators should examine laminated boards 

regularly. If defects are found they should cease 
board lamination until the roll defect is located. 

Bump and pit defects are different in appea r­
ance. Bump defects appear as thin spots; some may 
have light halo areas around the spots. Pit defects 
appear as uniform light areas; the de fect shape will 
be si milar to that of the defect on the roll. 

Problem Correction 
Bumps 

Bumps caused by resist contamination can 
usually be removed by cleaning the rolls with isopro­
pyl alcohol. Roll s should be inspected and cleaned 
daily as needed and as part of the regular preventive 
maintenance. 

WARNING! 

Isopropyl alcohol is flammable. Keep cleaning 
materials that are wet with isopropyl alcohol 
away from hot surfaces and electrical contacts 
such as switches. 
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Pits and Cuts 

Problems caused by pits on the laminating rolls 
can be corrected permanently only by replac ing the 
roll. Spare sets of roll s shou ld be kept on hand so that 
the working rolls can be replaced as soon as problems 
are observed. Recovered rolls are available from 
several vendors as a less costly alternati ve to new 
rolls. 

If replacement rolls are not immediately avail­
able, temporary repa irs can be made to pits and cuts. 
Fill and smooth the area with G.E. RTV 106 High 
Temperature Silicone Adhesive Sealant. However, 
these repairs can fail within days because of thermal 
cycl ing. Repa ired roll s should onl y be used until 
replacements are avail able. 

The best method of resolving thi s problem is to 
prevent pits and sc ratches from occurring. They are 
usually caused by: 

Razors, knives, and other sharp objects used to trim 
resist or to scrape material off the rolls. 
Sharp board edges caused by poor edge preparation of 
multilayer boards. 
Rough handling of boards near the rolls. 
A high setting on the ASL-24 roll unc1amp position 
counter. 

WrillelJ by: G. Sidllev Cox and George KO\'ulick of 
DIiPom Primed Cirellil . .l,JUleriu/s 
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