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3About CML Chemistry 

Our reason

Å It's CML's vision to delight with sustainability, and as we continue to strive for excellence, we never
stop searching for ways to improve our service so that we can provide our customers with the best
experience possible. We donôtjust do quality management as we were already working closely with
our material suppliers, now we have migrated into technology development where we will be present
at the very start of the processes.

Å After many years of close collaboration with our Immersion Tin supplier, Innotech, we took the next
step in our journey and have formed a joint venture - CML Chemistry.

Good things come together

Å CMLôsdirect relationship to customers with first hand understanding of market expectation and needs.

Å Innotechôstechnology knowhow in Immersion Sn Surface Finishing.

+ =
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4Business Synergy

ÅOur team follows the ñone touch mindsetò where we encourage direct communication and complete 
transparency, bringing our suppliers and customers together. 

ÅOur joint venture, CML Chemistry,  opens the door for better communication and reduced ping pong 
communication, by bridging the gap between the customer and material supplier with our comprehensive 
knowledge and potential of the chemistries that we work with. 

ÅBeing part of the development phase of new products right at the beginning allows us to analyse the 
potential in the market as well as being able to invite our customers to be part of the process. Our joint 
venture partner, Innotech, has direct access to our factory to continuously optimize  the working process, 
bringing more chemistry knowledge to our quality department. 

ÅFor our customers who would like to optimize their assembly lines in order to truly get the best out of the 
Immersion tin surface finishing, our team can provide you with an insightful consultation. 

ÅAs a future driven team, we will continue to come up with innovative solutions to dynamically stay ahead of 
the market needs and provide our partners with more opportunities to grow together.
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Our Network and History
CML Europe 

Founded in Germany 2001

Production Capacity 1,000,000 m²

per month

Production sites Worldwide

Our factory Starteam located in Sichuan 

Province

Employees Globally 600+ 

We are located in

16 cities & 12 countries

Talk to Us

Multilingual

Mexico City

Paris

Karlsruhe

Kevelaer

Bangalore Bangkok

Jakarta

Shenzhen

Shanghai Tokyo
Seoul

San Diego

Hong Kong

Jiangyou

Bizerte

Graz
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6Product Introduction

INNOSTAN® CT-15 is an Immersion Plating Technology to

produce a dense deposit of 0.8 to 1.2 mm of pure Tin on

Copper surface on exchange reaction mechanism.

It is an ideal alternative to Lead free Hot Air Solder

Leveling (HASL) process. Because of the growing

demands of fine-pitch boards, the need of an even,

homogeneous, easy-to-apply and cost competitive surface

finishing with excellent solderability is increasing.

INNOSTAN® CT-15 meet the above requirements, and it

can be applied to both Horizontal and Vertical mode

operation.

Partnership with
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7Product Introduction

Partnership with

INNOSTAN® CT-15 Product Family contains:

Å INNOSTAN® CT-16 Pre-dip solution for Vertical bath

Å INNOSTAN® CT-15M Immersion Tin solution for main bath

Å INNOSTAN® CT-15B Immersion Tin replenish solution

Å INNOSTAN® CT-15C Immersion Tin brightener solution

Other necessary chemicals included:

Å AC-202 Acid cleaner additive

Å ME-801 Micro-etch additive

Å CC-150 Copper conditioner solution

Å NA-10 Neutralized agent

Å TA-90 Tin anti-tarnish agent
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8Process Flow (Horizontal Mode)

Pre-treatment - Remove thin oxide layer and contaminants on the Copper 

surface by horizontal pre-treatment line, and the Copper surface becomes 

shiny and clean with conveyor speed 1.0-1.5 m /min;

Acid Degreasing - Removes the slight oxide film and oil on the Copper 

surface, making it wettable and ready for subsequent processes. The 
temperature is 35-45°C and duration is 20-60 seconds;

Micro-etching - Further remove oxide layer on the Copper surface and 

reveals a fresh structure. The temperature is 20-28°C and duration is 20-40 

seconds;

Activation - Wetting the Copper surface and removing the remaining 

chemical  residue as well as preserve temperature of the subsequent 

bath. Temperature is  20-30°C  and duration is 10-20 seconds;

Continued
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9Process Flow (Horizontal Mode)

Pre-Dip - Produce a thin, dense pure Tin layer on copper surface as prepare for 

subsequent processes. The Tin surface becomes bright. The temperature is 20-30 °C and 

duration is 15-40 seconds; 

Main Bath - Continue to enhance the reaction to make Tin thickness meet the 

requirements. Tin surface becomes matte, only has a slight brightness and the Tin surface 

should have good whiteness, and there must be no tailing, stain, pitting, black spots or 

chromatic aberration. The temperature is 65-70°C and duration is 20-28 minutes;

Neutralization - Deep removal of chemical residues and prepare to meet ionic 

contamination requirements. The temperature is 55-65°C and duration is 0.5-1.5 

minutes;

Tin surface Anti-tarnish + Post Treatment  - Protected Tin surface is not easy to turn 

yellowish at high temperature IR. The Tin protection, working temperature is 20-35°C 

and duration is 10-30 seconds.
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10Process Flow (Horizontal Mode)

Process Description Temperature, ºC Dwell Time, min Controlling Parameters

Acid Cleaner 35-45 0.2-1.0 Acid Normality

City Water Rinse 2X, DI Water Rinse 1X 20-35 1-2 Flow rate

Micro-etch 20-28 0.2-0.6 Sulfuric Acid, Hydrogen Peroxide

City Water Rinse 2X, DI Water Rinse 1X 20-35 1-2 Flow rate

Copper conditioner 20-30 0.2-0.5 Acid Normality

Pre-dip 20-30 0.2-0.5 Acid Normality, SG, [Sn], [Cu]

Immersion Tin 65-70 20-28 Acid Normality, SG, [Sn], [Cu]

City water Rinse 2X 20-35 0.5-1.0 Flow rate

Neutralized Agent 55-65 0.5-1.5 pH

DI water rinse 3X 20-35 1-2 Flow rate

Tin Anti-tarnish 20-35 0.2-0.5 pH

DI water rinse 3X 20-35 1-2 Flow rate

Air Dry 80-100 1-2 N/A
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INNOSTAN® CT-15 has the following benefits and properties:

ÅThe working solution is always clear without any turbid or precipitated particles,
resulting in easy maintenance and filtration for the working bath.

ÅFree of Tin whiskers especially for fine line/pitch panels (Line/pitch sized below 2
mil/4 mil).

ÅMore even and fine particles of the coating deposit resulting in more dense and
reliable protection of the base Copper in order to pass over 6 times reflow.

ÅNo uneven color tones for big pads (sized over 4³4 cm) as well as small size BGA.

ÅThe chemistry has a low risk attacking to Soldermask.

ÅNo attack to base Copper beneath the flexible coverlay materials and free of Tin
cavities.

ÅNo concern mouse-bite defects on hole-wall in the presence of Soldermask residuals.



CML ïMore than a manufacturerCML ïMore than a manufacturer

12Competitive Edge 
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INNOSTAN® CT-15 has an excellent Sn2+ stabilizer to make the formulation very stable. The working bath would 
work well without sludge and turbidities for 12 months.

INNOSTAN® CT-15

Non-INNOSTAN 

Immersion Sn Solution

VFree of Sludge and turbidities
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Tin whiskers problem is one of major concerns of pure Tin coatings. 

INNOSTAN® CT-15 Immersion Tin technology is free of Tin whiskers and reliable up to one year storage before 
assembly (Controlled storage environment).   

VFree Concern of Tin Whiskers

 

INNOSTAN ®  - No Obvious

Tin Whisker Growth

Tin whisker test is normally preformed with the method and 

specification according to JESD201.

The main conditions and criteria are listed below:
ÅTemperature: 60 ± 5ºC

ÅHumidity: 85 ± 2%

ÅTime: 500 or 1000 hours

ÅMethod: By SEM (Scanning Electron Microscope)

ÅSpecification: Individual whisker length less than 20 µm
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The reason for the formation and growth of Tin whiskers is mainly due to uneven crystal lattice 
with high internal stress.  The internal stress will be continuously released during the storage, 
it grows at the defected lattice since the diffusion speed of Cu and Sn is unbalance.   

Whiskers are normally columnar shaped with a length of 5-100 microns. The growth of 
whiskers is most vigorous  in 2 to 4 weeks after Immersion Tin process until all internal stress 
is being escaped. 

No whiskers will be existed after the high temperature assembly as considered as an 
equivalent heat treatment process, which all internal stress are released.

INNOSTAN® CT-15 implements an ñunique organic additiveò (Leveling Brightener) to 
generate even, fine and compact Tin grain structure. It not only control the internal stress to a 
very low level, but also press down Cu/Sn diffusion speed during the storage. 

VFree Concern of Tin Whiskers
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INNOSTAN® CT-15 deposits are formed with even and fine tin particles, resulting in more dense and reliable 
protection of the base Copper to ensure the panels have good solderability up to 1 year storage (Controlled 
storage environment).

VFine Deposition
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As analyzed by AUGER, the purity of INNOSTAN ® CT-15 Tin deposits is 99.74% and 100% after 2 and 5nm 

sputtering respectively. This makes INNOSTAN ® CT-15 to be environmental friendly and particularly compatible 
with all types of Lead-free solders, without risk for poisoning the assembly solder.  

VFine Deposition

Elements 2nm 5nm

C 0.00%    0.00%

Sn 99.74%  100.00%

O             0.26%    0.00%
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XPS (X-ray Photoelectron Spectrum) method also showed the surface was consisted of 100% pure Tin.

VFine Deposition

inno5.spe: SW2007-0740 SZSA
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The attack to the Soldermask is due to Thiourea in immersion Tin formulations, the higher the concentration of 
Thiourea, the more serious attack to S/M.

Normal commercial available Immersion Tin chemicals contain about 100g/L Thiourea which could cause 
unacceptable S/M peeling as apply 3M tape test.

INNOSTAN ® CT-15 implements a special reduction agent to replace part of thiourea in order to maintain 
acceptable plating thickness of pure Tin layer. Since the concentration of Thiourea has been reduced to 80-
95g/L, INNOSTAN ® CT-15 could pass 3M tape test.

Please contact our technical team for proved S/M list, consideration of S/M selection and entire process control.

VMinimum attack on Soldermask
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VMinimum attack to Soldermask

Pre-treatment Chemical Pumice

Photo

Requirement No S/M peel off, whitening width Ò 2milNo S/M peel off, whitening width Ò 2mil

Actual No S/M peel off, whitening width Ò 2milNo S/M peel off, whitening width Ò 2mil

Comment Accept Accept
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The conventional immersion Tin chemistries show Tin nick problem, which is believed to be caused by the 
corrosion of the based Copper under the adhesives of *coverlay.  As showed in below pictures, Tin nicks are 
cavity shaped and should reduce the base Copper thickness and hence resulting in less reliability and flexible 
endurance after numerous bending.

INNOSTAN® CT-15 implemented the unique formulation and process to eliminate Tin nick, and enhance the 
flexible endurance of FPC.

* Coverlay is one of the major differences between FPC and Rigid PCB, and it is the mechanical protector for 
the fragile conductors on flexible circuits. Film based coverlay and flexible solder mask have been the standard 
materials for traditional flexible circuits

VFree of Tin nicks (Cavities on FPC)

Adhesive

Cover-lay

Tin Nicks

Conventional 

Tin Chemistries
INNOSTAN ® CT-15 
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Recall normal Immersion Tin formulations, Copper corrosion will found in small PTH when the hole size smaller 
than 0.4mm. Soldermask residues on PTH wall is the root cause for corrosion reaction.

Reaction: 2H+ + Cu0 Cu2+ + H2    Corrosion 

This defect so-called Mouse-bite which has the same mechanism as corrosion on FPC.

The main reaction desired for exchange of Sn2+ with Copper is:

Sn2+ + 2Cu0 2Cu+ + Sn0

INNOSTAN® CT-15 has specific corrosion inhibitors to control the above reaction, China and Global Patent is 
under application, in order to overcome Mouse-bite.

Å
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VFree of Mouse-bite (Cavities on Rigid Boards)
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Mouse-bite defect is also happened on Soldermask undercut area as showed in the below figure. Tin concentration 
could not be refreshed and continuously drop to out of lower limited range, then the exchange reaction is terminated 
and change to corrosion reaction.

Mouse-bite is a high-risk defect for conducting small PTH holes since it may cause circuits open problem.

Å

VFree of Mouse-bite (Cavities on Rigid Boards)
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Solderability After Baking

Test Conditions:

Machine :DAGE-BT 2400PC Solder Ball Shear Test Machine
Company :DAGE-MPL Private Ltd
Solder ball diameter :0.5mm
Flux :Sparkle Flux WF-6050

Ball shear test condition :Land speed 100um/s; Test height 50.0 Um; Test 
speed 250 um/s; Threshold 500g; Overtravel 300 um; 
Pitch 0; Range 2000 g

Test Criteria INNOSTAN ®

CT-15 

HASL

Baking @ 

155 C̄

Unit: g Unit: g

0 hour 1461.1 °54.7 1489.4 °97.8 

2 hours 1437.2 °137.2  1450.6 °90.6 

4 hours 1430.4 °55.5 1437.9 °62.7 

6 hours 1403.9 °143.1 1424.6 °148.1 

8 hours 1372.9 °77.8 1386.1 °329.8

Conclusions:
ÅBefore and after heat treatment at 155 C̄, the solderability of I

INNOSTAN ® CT-15 deposits is close to that of HSAL;

ÅThe influence of heat treatment on solderability is weak with less 

than 8% decrease of the shear strength.

ÅThe ball shear strength for all test samples is higher than 1300 g 

(industrial standard is 800 g), indicating the solderability of 

immersion tin deposits is still good after the heat treatment.
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Solderability After Reflow

Test Conditions:

Machine : DAGE-BT 2400PC Solder Ball Shear Test Machine

Company : DAGE-MPL Private Ltd

Solder ball diameter : 0.5mm

Flux : Sparkle Flux WF-6050

Ball shear test condition : Land speed 100um/s; Test height 50.0 Um; Test speed 250 um/s; Threahold 500g; Overtravel 300 um; 
Pitch 0; Range 2000 g

Reflow Conditions : Heller Machine 1800 W; belt speed 100 cm/s Temperature profile: 250, 205, 198, 197, 186, 180, 165, 
150 C̄

Test Criteria INNOSTAN ® CT-15 HASL

Unit: g Unit: g

No reflow 1461.1 °54.7 1489.4 °97.8

1X reflow 1417.2 °58.3 1462.6 °90.6 

2X  reflow 1411.1 °253.2 1423.4 °165.2 

3X  reflow 1407.7 °235.5 1409.1 °32.0 

4X  reflow 1386.7 °280.3 1392.1 °421.8

5X  reflow 1345.1 °329.8 1372.5 °233.0

Conclusions:

ÅThe solderability of INNOSTAN ® CT-15 deposits is 

very similar and close to that of HSAL; It can pass at 

least 3 times reflow soldering with good solderability.

ÅThe ball shear strength for all test samples is higher 

than 1300 g (Industrial standard is 800 g).
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Solderability After Humidity Test

Test Conditions:

Machine : DAGE-BT 2400PC Solder Ball Shear Test Machine
Company : DAGE-MPL Private Ltd
Solder ball diameter : 0.5mm
Flux : Sparkle Flux WF-6050

Ball shear test condition : Land speed 100um/s; Test height 50.0 Um; Test 
speed 250 um/s; Threahold 500g; Overtravel 300 um; 
Pitch 0; Range 2000 g

Humidity Test Conditions : Relative humidity 90%; Temperature: 40 C̄; Time: 96 hours

Final

Finishing

Before After

Unit: g Unit: g

INNOSTAN

CT-15

Immersion Sn
1461.1 °54.7 1426.5 °115.9

HASL 1489.4 °97.8 1438.7 °147.3

ENIG 1522.8 °188.2 1501.5 °136.6

Conclusions:
ÅThe influence of humidity test on solderability INNOSTAN ® CT-15 

Immersion Sn is not significant;

ÅThe solderability of INNOSTAN ® CT-15 Immersion Sn

deposits is very similar and close to that of HSAL before after 

humidity aging, and slightly lower than that of ENIG deposits.

ÅThe ball shear strength for all test samples are higher than 1300 g 

(industrial standard is 800 g) after 96 hours humidity aging.
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After 4X Reflow After 4X Reflow After 6X Reflow

Excellent Soldering After Reflow Test with Stencil Printing
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Wetting Balance

As Received Baking 4 hr@155ºC
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Wetting Balance

1X Reflow after Baking 2X Reflow after Baking


