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Dr.-Ing. Max Schlötter(1878-1946)

Dr.-Ing. Max SchlötterGmbH & Co.KG
Dr.-Ing. Max SchlötterGmbH & Co.KG isoneof the
leadingspecialistcompaniesfor electroplating
technologyin Germany. Ouroriginslie in the
electrochemicallaboratoryestablishedin 1912 by
Max Schlötterin Leipzig. More than a centuryof
experiencein researchanddevelopmentforms
the bassisfor our sustainablesuccses.

Dr.-Ing. Max Schlötter GmbH & Co. KG



Innovative solutions. Nothing less. For over 100 years. 3

Chemie
Wehaveover60 experiencedscientists
workingin Research andDevelopment, 
servicingcustomersin all areasof
Electroplatingtechnology.

Anlagentechnik
Wealso have45 trainedmechanics, and
electriciansworkingon variouscustomer
installations.

Service
Andover30 fully trainedandexperienced
serviceandsalesprofessionals assistingand
consultingwith our customersto find the very
best, effective, andeconomicalelectroplating
solutionsfor their own companies.

Dr.-Ing. Max Schlötter GmbH & Co. KG



Innovative Metallization
Process

Grapheneoxidemetallizationto improvecurrentmanufacturingand
processproblems
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SLOTOGOuse reduced grapheneoxide (rGO) as a conductive layer. It has been in
developmentfor sixyears.

First, the surfaceof substrateis modified by conditioner, then, graphene oxide (GO)
canbe graftedon it. Thirdstep,GOwould be reducedby reducingagentto rGOwhich
possessconductivity. AndFinally,usinga micro-etch to removethe residualrGOon the
Cufoil. Themetallizationprocesscreatesa chemicalbondwith the substrate.

Environmentally friendly metallization

Illustration of SLOTOGO grafting mechanism.

Step1. Conditioner Step2. GO Step3. Reducer Step4. Micro-etch

The morphology of GO by TEM
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SLOTOGOisa four-stepprocess.

Theprocessdoesnot containformaldehyde,chelatesandheavymetals. It is an environmentallyfriendly processand
meets the 2030 global target of net zero emissions. Its wastewatertreatment is simple,which can greatly reduce
environmentalimpactandwastewatercosts!

Environmentallyfriendly metallization

rGOby TEM The grafted rGOon PCB sidewall by SEM 
(glass fiber area)

The grafted thickness on sidewall by FIB-SEM
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Field of application

Substrate

Automotive

HDI

FPCServer

SLP
SLOTOGO



GrapheneOxide IT Process
Using SLOTOGO to enhance the existing 
process to achieve high performance. 
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Enhance the existing process to achieve high performance

FPC
Increasing yield of build-up and 
simplify Via filling and T.H filling 

SLP Optimize current mSAPprocess

Automotive

New solution for 

Via filling together with T.H. plating and 
achieve fine line demand

Substrate
High uniformity for Copper Pillar Process
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Outline

Part 1
SLP

Flash Via filling + 
RPP plating for pattern build up

Part 2
Automotive

Flash Via filling + 
RPP plating for T.H

Part 3
Substrate

Pillar with good thk. 
uniformity on D/F surface
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SLP

Part 1
SLP

Flash Via filling +
RPP plating for 

pattern build up

1. Current mSAPProcess

2. Requirements and Problems

3. ²ƘŀǘΩǎ L¢ м tǊƻŎŜǎǎΚ

4. Performance



Innovative solutions. Nothing less. For over 100 years. 12

CurrentmSAPprocess

2018 2019 2021 2023

L/S (um) 30/30 30/30 25/25 20/20

Blind Via Ø (um) 60 60 55 55

BGA pitch (um) 320 320 320 300

Pad Ø (um) 140 140 130 130

Cu Thickness min 
(um)

12 10 10 10

Traditional mSAPprocess 
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Current mSAPproblems

1. Poor plating uniformity in unit  (Requirement: R < +/- 3um)

Thickness deviation among high dense trace, isolated pad, crowded & infrequent vias, filling power difference and 
ground area is poor.  The poor distribution will result in a huge negative impact to current etching process.    

2. Poor Line  shape (Requirement: Planarity < 20% )

Both, good via filling performance and planarity of the line form cannot be fulfilled at one time. 

3. It is challenge to achieve fine line 20/20 spec. (line & space). 

Ground area High dense Via (BGA) High dense track
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The solution for the existingproblems

IT 1 Process for mSAPprocess
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New processflow
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Step1 ςFlash Viafilling
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Step2 ςRPP Pattern build up

The deviation of thickness is lower 3um.

Pattern plating uses pulse-reverse copper plating process  which could offer 

ÅVery good copper thickness distribution

ÅAnd shape square form of the pad & the track

High
C.D

Low
C.D

Ground area Dense track area
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Automotive

1. The situation of Automotive PCB

2. Current Process and bottom neck

3. ²ƘŀǘΩǎ L¢ м tǊƻŎŜǎǎΚ

4. Performance

Part 2
Automotive

Flash Via filling + 
RPP plating for T.H
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The situation of Automotive PCB

Ultra size blind via
Å Higher insulation layer thickness layout design.ό ʊмор -

180um Depth 100 - 150um )
Å it is difficult to satisfied the spec. (dimple < 10um in one 

step plating.)

Super filling requirement
Å Dimple as less as possible but Ḷ15um

Via filling together with through hole plating
Å Copper thickness should more than 1.2 mil in hole & filling 

via in one step plating.
Å Two step plating need cooper eliminate step to control 

thickness in spec.  (More process flow and copper waste.)
Å Good Uniformity between ground area and dense via area 

(R<10um)

Fine Line demand (lower L/S : 4/4mil)
Å L/S 4/4mil can be achieved by total thickness lower 1.5mil.
Å L/S 3/3mil can be achieved by total thickness lower 1mil. 
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CurrentProcess1ςPanel Plating

Step1. Drill & Laser 

Step 2. PTH and Flash
(Thickness 0.2 mil)

Step 3. Cu Plating

(Thickness 0.8 mil)

Cu clad 1/2 oz
via: Ø <160um Dielectric 80~120um 
TH AR 4~8

Total Cu thickness around 1.5 mil
Via dimple Ḷ0.6 mil
T.H. Cu thickness ḷ1 mil

Total Cu thickness around 0.7 mil
T.H. Cu thickness ~ 0.2 mil

Step 4. D/F development

Step 5. Etching process
Step 6. D/F stripping

Criteria

1. Cu electrolyte has to fulfill 
via filling and T.H. plating

2. How fine L/S can be 
obtained on this process ?

Å Plating Cu Thickness Ḷ20 ˃ m
Å Via dimple Ḷ15 ˃ m
Å T.H. Cu thickness ḷ25 ˃ m 

(T.P. around 125 %)

ḷ4 / 4 mil

Via filling together with T.H plating
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CurrentProcess2 ςPanel Plating

Step1. Drill & Laser 

Step 2. PTH and Flash
(Thickness 0.2 mil)

Step 3. 1st Cu Plating

(Thickness 0.8 mil)

Step 4. D/F development and 2nd Cu plating

Step 5. D/F stripping

Step 6. D/F development

Step 7. Etching process
Step 8. D/F stripping 

Cu clad 1/2 oz
via: Ø <160um Dielectric 80~120 um
TH AR 4~8

TotalCu thickness around 1.5 mil
Via dimple Ḷ0.6 mil
T.H. Cu thickness ḷ0.6 mil

Total Cu thickness around 0.7 mil
T.H. Cu thickness ~ 0.2 mil

T.H. total Cu thickness ḷ1 mil

1st Cu for via filling  + 2nd Cu for T.H plating Criteria

1. 1st Cu solution has to fulfill via filling 
and T.H plating.

2. 2nd Cu solution has to get the High 
Throwing Power.

3. How fine L/S can be obtained on this 
process ?

Å Plating Cu thickness Ḷ20 ˃ m
Å Via dimple Ḷ15 ˃ m, T.H. thickness 
ḷ15 ˃ m

Å T.H. total Cu thickness in the hole ḷ
25 m˃

ḷ4 / 4 mil
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CurrentProcess3 ςPanel Plating

Step1. Laser Drill 

Step 2. PTH and strike
(Thickness 0.2 mil)

Step 3. 1st Cu Plating

(Thickness 0.8 mil)

Step 4

Step5. Drill

Step 6. PTH and 2nd Cu plating

Step 7. D/F Development

Step 8. Etch process 
Step 9. D/F stripping 

Cu clad 1/2 oz
via: Ø <160um Dielectric 80~120 um
TH AR 4~8

Total Cu thickness around 0.7 mil

Total Cu thickness around 1.5 mil
Via dimple Ḷ0.2 mil

Stripping Cu thickness to 0.3 mil 

Plating Cu thickness around 1.3 mil
T.H. total Cu thickness ḷ1 mil

Criteria

1. 1st Cu solution has to fulfill 
via filling.

2. 2nd Cu plating has to get the 
High Throwing Power.

3. How fine L/S can be 
obtained on this process ?

Å Plating Thickness Ḷ20 ˃ Ƴ
Å Via dimple Ḷ 5 ˃ Ƴ

Å total  Cu thickness Ḷ33 ˃ m               
Å T.H. total Cu thickness ḷ25 

m˃

ḷ4 / 4 mil

Adding Cu eliminating step.
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CurrentProblems ςPanel Plating

Thicker Cu surface
Dimple issue

Thin Knee defect
Poor thickness deviation

Worse TP
The thickness is not up to spec. 
It should be carried on 2nd Cu plating process 

Hard to achieve the 3/3 mil (L/S)
Cu foil : 0.5 mil
Strike: 0.2 mil
Plating Cu : more than 1 mil

Ground 
area
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CurrentProcessςPattern Plating

Via filling together with T.H plating

Step1. Drill & Laser 

Step 2. PTH and Flash
(Thickness 0.2 mil)

Step 3. D/F development

Step 4. Cu Plating

(Thickness 0.8 mil)

Step 5. Sn plating

Step 6. D/F stripping 
Step 7. Etch process (SES)

Cu clad 1/2 oz
via: Ø <160 um Dielectric 80~120 um
TH AR 4~8

Total Cu thickness around 0.7 mil
T.H. Cu thickness ~ 0.2mil

Via dimple Ḷ0.6 mil

T.H. Cu total thickness ḷ1.0 mil
Criteria

1. Cu solution has to fulfill via 
filling and T.H. plating.

2. Plated Cu Thickness Uniformity 

3. D/F thickness

4. How fine L/S can be obtained on 

this process ?

Å Via dimpleḶ15 ˃ m , T.H. 
thickness ḷ30 ˃ m

ḷ3 / 3 mil
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CurrentProblems ςPattern Plating

Dimple issue Thin Knee defect

Worse TPImpurity issue
skip via

Cu thickness would be limited 
by D/F thickness

Ground area

Overfilling issue
Hard to strip dry film
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Challenge

26

How to achieve L/S Җ 3/3 mil ?  

At the same time, fulfilling all requirements 
(Via filling and T.H plating.)
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The solution for the existingproblems

IT 1 Process for Via filling + T.H. plating


