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APPENDIX
CHEMICAL ANALYSIS
PROCESS CONTROL

1. Quality controller will check solder thickness using SFT7000 & SFT7100 XRF coating
thickness gauge (x-ray machine) and will plot statistical process control charts for every shift.
Two strips will be taken from each lot for certain plating tank to check the solder thickness.

2. Chemical analysis will be done by quality controller daily. (monday to friday) to adjust the
plating tanks.

3. Operators will check the parameters daily at 8.00 am.

4. Solderbility test will be held at solderbility test lab by quality controller using certain sample
size, for every shift.

5. Preventive maintenance will be done weekly by technicians.

1. ATOMIC ABSORPTION SPECTROPHOTOMETER

OBJECTIVE:

Atomic absorption spectrophotometer is used to analyse the concentration of lead (Pb) and the
percentage of lead complexing agent (sg makeup).

CALCULATION OF CHEMICAL CONCENTRATION
1. Lead concentration
Lead concentration = (A sample x 2.5)/A standard)
2. Percentage of lead complexing agent ( sg makeup)
e Sodium content + Na(ppm) = (A sample x 0.5 x 5000)/A standard.
e % sg makeup = (ppm Na x 0.0024) - 0.72
A sample = Atomic absorbance of sample
A standard = Atomic absorbance of standard

SPECIFICATION:

For lead the value is between 1.2-4.0
For make up the value is between 4.0-10.0

CONTROL LIMITS:

For sg makeup the value is 5.0 but lead does not have a specific value. Lead concentration will
change when the other ingredients are added.

2. TITRATION
OBJECTIVE:

To analyse the concentration of stannous tin and the percentage of solder on acid.
CALCULATION OF CHEMICAL CONCENTRATION

1. Concentration of stannous tin (Sn)
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Concentration of stannous tin = 1.187 x volume of iodine used (g/liter)
2. Percentage of solder on acid
%SOA = volume of NaOH x 1.4
. Concentration of citric acid
Concentration of citric acid = volume of NaOH x 6.4 ( g/liter)

(93]

SPECIFICATION:
For tin the value is (11.5-15.5), for SOA is (18.6-23.0) and for citric acid is (50-60)
CONTROL LIMITS:
For tin the value is 13.3, for SOA is 20.8 and for citric acid if the value is less than 50
adjustment should be made until the reading is between (50-60) but if the value is above 60
adjustment should not be made.
3. UV SPECTROPHOTOMETER
OBJECTIVE:

To analyse the percentage of additive content.

CALCULATION OF CHEMICAL CONCENTRATION

Percentage of additive content
1. Cumulative % tin
Cum = {[C x (V-R)} +[100 x A]}/V
Cum = % cumulative tin for the day of interest
C = % cumulative tin for the previous analysis
V = Volume of the bath (347 liters)
R = Volume of solution removed
A = Volume of tin concentrate added
2. % Additive = {[50x Absorbance] — [Cum x 0.62]}/0.67

SPECIFICATION:
It value is (9.0 — 13.0)
CONTROL LIMITS:

It value is 12.6
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L [LOADING STRIPS ON RACKS J
[

B 4

ACID CLEAN (CITRIC ACID)
TEMPERATURE (65£5)°C. SET AT 65°C
TIME (8£2) MIN, SET AT 8 MIN

v

ACID DILUTE WATER RINSE
FLOW RATE (5-8) GALLONS PER MINUTE, SET AT 6.5 GPM
TIME (1-6) MIN, SET AT 4 MIN

v

TIN LEAD PLATE
TEMPERATURE (25-32)°C, SET AT 28°C
TIME (17.5 £0.5) MIN. SET AT 17.5 MIN
CURRENT (190 £2) AMP, SET AT 190 A

v

DRAG OUT
FLOW RATE. VALVE HALF OPEN
TIME (2-5YMIN. SET AT 5 MIN

v

CASCADE RINSE
AIR FLOW RATE (0.1-0.2)PS1, SET AT 0.1 PSI
TIME (5-10) MIN. SET AT 5 MIN

v

AIR KNIFE
TIME 5 SECOND

v

HOT AIR DRYER
TEMPERATURE (70 + 10)°C
TIMF 17 MINUITFS

v

UNLOADING STRIPS FROM RACK
|
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Figure 1. The flow chart for the electroplating process.
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Figure 2. Schematic of the plating tank.

Electrolyte composition; tin ion(Sn ), lead ion(Pb 7y, acid(H"). additive(add).
Acid; to improve conductivity of plating tank.

Additives; consists of grain refiner, antioxidant, wetting agent.

Atanode: Sn—2e—>Sn? : Pb+2e—Pb™"

At cathode: Sn?" +2e— Sn : Pb*" +2e — Pb
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