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INTRODUCTION

Thisbulletin discusses safe handling methods
and the equipment operation for curing
VACREL® dry film solder mask products. The
bulletin coversthefollowing topics:

VACREL Solder Mask Safe Handling Procedures
Oven Design and Operation

Calculation of Oven Air Dilution Requirements
Thermal Curing Operating and Safety Procedures
UV Curing Operating and Safety Procedures

VACREL® SoLbER MAsk SAFE HANDLING
PROCEDURES

Handling precautionsfor VACREL filmare
similar to those employed with RISTON® photo-
polymer film resists. The proceduresdescribedin
thetechnical information bulletin, “Handling
Proceduresfor RISTON/VACREL Photopolymer
Films’ (copy attached) arefully applicable. Since
VACREL solder mask remainson the printed
wiring board, VACREL filmsrequire one or two
curing steps not required with standard RISTON
dry filmresists (used as an intermediate product
for plating/etching).

Onecuring stepisathermal cycle. (Refer to
the process section in each film data sheet for
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exact conditions.) Both RISTON and VACREL
films show measurable vapor evol ution when
heated above 65°C (150°F). Vapors generated
during VACREL film curing may be harmful if
inhaled. Consequently, local exhaust must be
provided to assure asafe working area.

OvVeN DesigN AND OPERATION

Oven design and operation are not uniqueto
VACREL filmthermal curing; they canbeusedin
any processfor batch heating flat sheetswhere
vaporsareevolved. Infact, tray ovens of thetype
designed for thermally-curing screened printed
circuit panelsare generally satisfactory for
VACREL filmthermal curing.

To assure safe, trouble-free operation, the
oven should have:

* arecirculating fan to provide air movement
flowing parallel to the panel’s surface

* afresh air purge system, including inlet and out-

let ports

adevice to measure air purge rate

* adedicated blower in the exhaust duct, terminat-
ing outside the building

* tight fitting oven doors

* amaximum temperature control during the pro-
cesscycle
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Forcep AR OVENS

Forced-air tray ovensarethe most common
typeused for VACREL film curing. Theforced-air
oven hasabuilt-in blower that circulatesair across
steam, electric or gasfired burnerswithinthe
oven. In standard designs, the air entersthe cham-
ber from onewall and exitsfrom the oppositewall.
Place panelssothat theair currentsflow parallel
to board racking direction, to allow uniform
heating and assure that vapors evolved are swept
away along theair channelsbetween panels. The
minimum air vel ocity acrossthe oven (parallel to
the panel surface) should be 100 feet per minute
(fpm). Werecommend velocities of 300 fpm. If the
oven has 3 ft. x 3ft. side panels (area=9ft.") then
the minimum recirculating air flow should be 900
cubic feet per minute (cfm); air flows of 2500-
3000 cfm are more usual.

FRrResH-AIR PURGE SYSTEMS

In additionto therecirculating air, the oven
must be purged with fresh air to dilute and remove
thefilm vapors. Forced air ovensfor VACREL
film curing must be equipped withan air inlet to
supply fresh, dilution air and an exhaust duct for
removing vapor laden air. Whiletherecirculating

air fanwill create someair turnover, it cannot be
depended upon to assure aguaranteed purgerate.
A dedicated blower selected for static pressure and
flow should beinstalled in the exhaust side
ductwork regardless of whether it isadedicated
exhaust line or feedsto acentral exhaust system.

PURGE RATE

The purgerateof dilutionair iscontrolled by
damperslocated onthefresh air inlet and/or the
exhaust duct. If two dampersare used, theinlet
damper should befully open and the purgerate
controlled with the exhaust damper. Theair purge
rate must be measured with an anemometer or
Pitot tube. We strongly recommend installing a
permanent measuring devicein the oven exit
ductwork for routinely checking flow ratevs. the
posted minimum flow rate. (Inexpensive Pitot
tubeswith aninclined manometer, Magnehelic
gauge, etc., or aswinging vane anemometer areall
satisfactory.) In addition, asensor devicesuchasa
sail switch or static pressuretransducer canbein-
stalled to activate an alarm and/or shut down the
oven, when theflow drops bel ow the established
minimum. If no permanent measuring deviceis
installed, the proper damper settings must be
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clearly marked and flow rates checked periodi-
cally (semiannually or when any changesare
madeto the exhaust system).

Ovensnot designed with air purge should not
be used for VACREL or RISTON film curing
sincethevapors have no escape path except into
thework area. Also, when nodilution air isadded,
itispossiblethat vapor concentrationsin the oven
could build up to the potentially explosible range.
Thisappliesto any heating process where combus-
tible vaporsare evolved. Contact the oven manu-
facturer before modifying any oven.

ExHAusT DUCTING

The exhaust ducts should be fabricated of
rigid duct piping of aminimum diameter equal to
the oven exhaust fitting and that will withstand the
operating temperature. The ductwork should be
tight fitting and free of holes. Exhaust systems

SAMPLE CALCULATION

1) Define Oven Batch
A Number of panels
B Panel size
C Percent of resist coverage
D Singleor double-sided coverage
E VACREL filmthickness
F Batchsize

carrying vaporsfromthe VACREL film curing
oven must terminate outside the plant. The vapors
should not bevented (1) directly into thework
area, (2) toafalseceiling, or (3) beincorporated
into any air recirculation system.

CaLcuLaTioN oF OveN AR DiLuTion
REQUIREMENTS

Thequantity of dilution air required for safe
operation isrelated to the quantity of VACREL
filmintheoven. (Oven sizeisnot amajor consid-
eration and generally does not figureinto the
equation.) The quantity of volatilesisrelated to
the mass (volume) of VACREL filmand not the
surface area. Volumeisexpressed in mil square
feet, i.e., thenumber of squarefeet of film-covered
surface areamultiplied by thefilm thicknessin
mils. For each 100 Mil ft.2 of VACREL film, a
minimum of 2.5 cfm (at 25°C) of dilution air is
required. Seethefollowing samplecalculation.

120

12" x 16" = 1.33ft.2
80%

2 Sides

= 4 mils
=AXBXCxDxE

2) Calculate Mil ft.2 of VACREL filmin each oven batch

F A B
BaichSize =  #of panels x ft.?/paned
Batch Size = 120 1.33

Batch Size = 1024 mil ft.2

3) Calculate dilution air flow rate required:

C D E
X suface x #ofsides x  film
coverage thickness
0.80 2 4

(2.5 cfm[at 25°C] required for each 100 mil ft.?)

Dilution air flow raterequired = Batch Sizex Dilution Air Factor
Dilution air flow raterequired =1024 mil ft.2x 2.5 c¢fm/ 1 00 mil ft.2
Dilution air flow raterequired = 25.6 cfm (at 25°C)
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THERMAL CURING OPERATING AND SAFETY
PROCEDURES

After turning on the oven and setting the
correct temperature, check the damper for proper
adjustment. Turn on the exhaust fan, leaveit
running and confirm proper flow rate/damper
setting. (See section on Purge Rate.) When the
oven reachesthe set temperature, placethe
VACREL film-covered panelsinside, closethe
door and turn on the heater and recirculating
blower.

Thereisconsiderableair turbulencewithin
the oven. If the door isopened whiletherecircul at-
ing fanison, theair will beblown into thework
areaand intheface of the operator if heisstand-
inginfront of the equipment. Therate of vapor
evolutionishighest early inthe curecycle, and
decreases steadily, but does not stop after the one-
hour cure period. Therefore, follow this sequence
any timethe oven door isopened, either during or
at the end of the one hour period:

(1) Turn off the heater and recirculating blower.

(2) After the blower has stopped, crack the oven
door dlightly.

(3) Wait, with the oven door gar, for 5-10 minutes
so the panels cool dightly and vaporsin the oven
are drawn out by the exhaust blower.

(4) Wearing heat resistant gloves, open the door and
remove the racks of panels.

(5) Vapor evolution will continue until the panels
cool below 65°C (150°F). Place racks of warm
panels where the vapors can be exhausted until the
panels are sufficiently cooled.

If the oven doorsareloosefitting or not
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properly gasketed, some of the vaporswill blow
out into thework area. If thisoccurs, terminatethe
processand repair the doors.

UV CuURING OPERATING AND SAFETY PROCEDURES

Highintensity ultraviolet (UV) curingis
another curing method used for VACREL films.
Commercial conveyorized UV curing equipment
hasvery high exhaust requirementsto cool the
lamps. By meeting the manufacturer’ s exhaust
requirements, any vapor generated from the
VACREL film by the heating accompanying UV
curing will be safely removed by the equipment’s
own exhaust system. To check for good exhaust,
run asmoke tube along theinlet and exit sides of
the UV cure chamber about 1" from the chamber
and 1" abovethe conveyor. The smoke should be
drawn into the curing chamber.

Personnel should not look directly at the UV
lamps or at aspecular reflection. Direct exposure
to UV light can cause seriouseyeinjury to occur if
the eyesarenot suitably protected. Note: Some
UV curing equipment emitsanarrow ray of UV
light parallel to and just abovethe conveyor
toward both the operator feed and exit stations.

For specific operating and safety instructions
consult the manufacturer’ sinstruction manual.

Note: Make sureall coversand protective
shieldsarein place.

HANDLING HOT PANELS

Following thermal and UV curing, panelsare
hot! Wear heat resistant gloveswhen handling
them.
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