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1 Purpose

This SOP describes the standard workflow for through-hole copper plating of a double-sided or multi-
layer printed circuit board (PCB) using the LPKF Contac S4. It also describes optional chemical tin
plating after copper plating.

The procedure covers:

e Preparing and mounting the drilled PCB

Selecting the appropriate Contac S4 process profile

Cleaning, conditioning, activation, and active cleaning

Reverse-pulse copper plating

Optional tin plating

Normal shutdown and selected operator-level special tasks

2 Scope

This SOP is intended for trained users in the Rodgers RLE Laboratory processing prototype circuit boards
for research use.

The Contac S4 may be used to plate drilled holes with a minimum diameter of approximately 0.2 mm and
a maximum hole aspect ratio of 1:8, provided the PCB and chemistry are otherwise compatible with the
system. The maximum PCB size is 200 mm x 300 mm.

This SOP does not replace the chemical safety data sheets or the complete LPKF operating instructions.
It does not cover filling new chemical baths, replacing spent chemistry, repair, electrical service, or other
maintenance reserved for Rodgers Lab staff or LPKF service personnel. Please see Rodgers Lab staff for
advice beyond this SOP.

3 Required Materials and Equipment

e LPKF Contac S4 with correctly filled and serviceable process tanks
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e Drilled double-sided or multilayer PCB

e Contac S4 PCB holder

e Spray bottle filled with de-ionized water

e Sink or approved rinse station

e (Clean tap water or de-ionized water, as directed by Rodgers Lab staff
e Soft cleaning brush

e Non-woven polishing pad, when tin plating

e Warm-air dryer or hair dryer

e QOil-free compressed air, if used for drying or clearing holes

e Teflon or glass-fiber stirring rod, as appropriate

e Approved chemical-waste containers

4 Required PPE

Wear the following whenever operating the Contac S4 or handling a PCB that has entered a chemical bath:

e Splash goggles

e Chemical-resistant gloves selected according to the applicable safety data sheet
e Closed work clothing or laboratory coat

e (Closed-toe shoes

Use heat-resistant gloves if handling components that may be hot. Replace gloves immediately if torn,
contaminated internally, or otherwise compromised.
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5 Safety

e Only trained personnel may operate the Contac S4.

e Read the safety data sheets for all process chemicals before beginning work.

e Operate the system only in the approved, well-ventilated location.

e Avoid all skin and eye contact with process chemistry and do not inhale fumes.

e Do not eat or drink in the work area.

e Do not reach into or grasp the motorized frame while it is moving.

e Keep all tanks covered whenever they are not actively in use.

e Prevent cross-contamination between tanks, particularly Tank 3, the activation bath.
e Never add water to Tank 3 to compensate for evaporation. See Rodgers Lab staff.

e Do not discharge process chemistry or copper-bearing rinse water into a drain unless the approved
treatment and disposal procedure specifically permits it.

e (Clean spilled liquid according to the applicable safety data sheet and notify Rodgers Lab staff im-
mediately.

If liquid reaches an electrical component, switch off and disconnect the system. Do not restart it. Notify
Rodgers Lab staff.

Tank 1 operates at approximately 60 C. Avoid contact with the heated liquid. The electrical contact
between the PCB holder and Tank 5 may also become hot if the holder is loose or the contact surface is
dirty.

6 Process Overview

The standard copper-plating sequence is:
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Prepare PCB — Tank 1: Clean — Tank 2: Condition — Tank 3: Activate — Tank 4: Active
Clean — Tank 5: Copper Plate

Optional tin plating uses a separate profile and includes surface preparation in Tank 4 followed by tin
deposition in Tank 6.

The touchscreen prompts the operator through the selected profile. Follow the sequence in this SOP while
also observing any active touchscreen instructions.

7 Pre-Use Inspection and Setup
Before switching on the system, verify:

e Room temperature is between 20 and 25 C.

e Tank 1 is filled to the proper level.

e All tank covers are in place and correctly seated.

e No foreign material or visible contamination is present in the tanks.

e Copper sulfate crystals at the rim of Tank 5 or on its anodes have been returned carefully to the
copper-plating solution.

e The PCB holder and its Tank 5 electrical contact surfaces are clean.
e A spray bottle filled with de-ionized water is beside the system.
e The rinse station, cleaning brush, warm-air dryer, and waste containers are ready.

e The drilled PCB is clean, structurally complete, and compatible with the selected process.

Do not proceed if a bath appears contaminated, depleted, incorrectly filled, or otherwise abnormal. Notify
Rodgers Lab staff.
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8 Starting the System and Selecting a Pro le

8.1 Switch On the Contac S4

1. Move the main switch on the right side of the system to I.
2. Press and hold the On/O button for at least two seconds.
3. Follow the instructions on the touchscreen.
4

. Allow Tank 1 to heat. Do not begin the Tank 1 cleaning step until the display reaches 60 C.

Figure 1: Main switch in the On position.
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