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Self-introduction

1998 - 2019

since2020 

R&D Development Engineer Electro Plating

Å CupraPulse XP7, 
Å CupraPro CF, 
Å InplateDI, 
Å SolderFill, 
Å InplateTHF, Inpro MVF2, InpulsemSAP
Å 3x Patent holder

R&D PCB and Electronics Project Manager 

Å PCB Cu Electrolytes, Cleaners
Å Electrochemical potentiostatanalytics
Å Nano wires Ni, Sb
Å PRT3300  RPP 
Å NIT C   SnNialloy-, graphite dispersion for
Å Hydrogen industry
Å 1x Patent holder

Leisure activities
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Dr.-Ing. Max Schlötter(1878-1946)
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Dr.-Ing. Max SchlötterGmbH & Co. KG

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 thana centuryof
experiencein researchanddevelopmentforms
the bassisfor our sustainablesuccses.



Innovative solutions. Nothing less. For over 100 years. 6

Dr.-Ing. Max SchlötterGmbH & Co. KG

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

Equipment
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.
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Application Fields



Innovative solutions. Nothingless. Forover100 years 8

Why surface technology for PCBs

BMV
130x100

Stacked BMV
80x25

Fine Lines
4µm L/S

200x80

LTH
80x200

 P_2020-0133-001-056(15/0,1/0,5  2400 l/h) 

110 µm 130 µm 150 µm 170 µm 

    

    
6,0/6,3 10,3/9,0 17,9/17,7 27,5/29,3 

    
 

PRT120 PEKOS

Schlotter Video

file:///C:/Users/schmuki_b1/OneDrive - MSCDIGITALOFFICE/Desktop/SGO - 230927/SGO 2023/Video/Schlötter_180_Video_kurz.mp4
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IC Substrates, HDI, PCBs Overview

Classification

Parameter IC Substrate SLP HDI Common PCB

Layer 2-10 L 2-10 L 4-16 L 1-90+ L

Board Thickness 0.1-1.5mm. 0.2-1.5mm 0.25-2mm 0.3-7

Line /Space 10-30 ˃ Ƴ 20-30  ˃ Ƴ 40-60 ˃ Ƴ 50-100 ˃ Ƴ

Min annular 50 ˃ Ƴ 60 ˃ Ƴ 75 ˃ Ƴ 75 ˃ Ƴ

Size 150 150mm 300mm 210mm 75 ˃ Ƴ

Process MSAP, SAP MSAP SP SP

According Rocket PCB [1] ²2019

Examples

State of Technology AT&S https://youtu.be/08JSqpLoGwY[2]

State of Art IZM Berlin next page

https://youtu.be/08JSqpLoGwY
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Wafer HDI Fine Lines with SchloetterChemistry

Wafer CPU IC- Coupon 5µm L/S 
2x inner layer

HDI BMV + 10µm L/S
2x inner layer

Comment: With friendly permission of IZM in 2021/2023
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Miniaturisation and PTH

40/30

30/30

20/20

15/15

10/10

8/8

5/5

Tenting process

mSAPprocess

ABF process

Line / Space

um
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SF50 
Electroplating Chemistry 
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Challenge

Automotive

Substrate

Consumer 
electronic

1. Mega blind via filling and stack via design                        
(Ø > 150um ,PP > 75um)

2. Higher reliability request
3. Multi-plating process
4. Blind via and through hole combination

1. High density / enormous via design
2. Trace planarity
3. Pattern uniformity 
4. X-via filling design
5. High AR via application

1. Blind via and through hole combination
2. Large BGA area
3. Stack via design
4. Tight trace / space manufacture process
5. Mega unit scale  

Plating process

application / challenge



Innovative solutions. Nothingless. Forover100 years 14

BMVs, Stacked Vias 

BMV Stacked BMVs MultilayerBMVs
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Through Holes, Fine Lines

PP-Foil 300µm 5x Layers Holes Å0.3mm AR1:4 Fine Lines L/S 50/33
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LTH Laser Through Holes
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Equipment Technology
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Overview Plating Lines

Hoist type 
Air agitation + sol anodes 

Hoist type 
inert Anodes

VCP[3]Hoist type 
Spray bars
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Dr.-Ing. Max Schlötter GmbH & Co. KG

Alles aus einer Hand

Galvanotechnische Chemie

Galvanotechnische Anlagen

Forschung  /  Kundenprojekte  /  Produktion  / Service

Konzept  /  Konstruktion  /  Montage  /  Service



Firmengeschichte

1970

Bau des 

Forschungslabors

1915

Umzug nach 

Berlin

1912

Gründung in Leipzig als 

Elektrochemisches 

Forschungslaboratorium

1944

Betriebsverlagerung 

nach Geislingen

1957

Erster Galvanoautomat

1932

Patent zur Abscheidung 

glänzender Nickelschichten

1990

Saure Kupferbäder 

zur PCB-Produktion

2012

PCB Development

Center (Taipei)

1971

Patent zur Cr(VI)-freien 

Kunststoffkonditionierung

1995

Cr(VI)freie

Passivierung

2015

Metallisierung

Sonderkunststoffe

2017

ĂVXñ Anoden

Innovationspreis 

BW 2018



Gestell- und Trommelanlagen aller Art

Bild Gestellanlage

Bild Trommelanlage

Automotive 

Antriebsstrang

Automotive 

Interieur / 

Exterieur

Luftfahrt

Metall-

bearbeitung

Elektrik / 

Elektronik

Gebäudetechnik

Maschinenbau

Eloxal

Reinigen / Beizen

Nickel

Zink

Chrom

Kupfer

Zink-Nickel

Zinn

Silber

Gold

Passivieren
Konsumgüter

Branchen Verfahren
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Dr.-Ing. Max Schlötter GmbH & Co. KG

Branchen

Å Automotive

Å Antriebsstrang

Å Interieur

Å Exterieur
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Branchen

Å Elektrik / Elektronik

Å Gebäudetechnik

Å Konsumgüter

Å Luftfahrt

Å Maschinenbau

Å Metallbearbeitung

Å Medizintechnik

Dr.-Ing. Max Schlötter GmbH & Co. KG
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VCP
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Spray bars

Tech Lab Schloetter US Customer MCP PAL old KSDW simulation Cell

500L 1000-5000L

5000L

1000L

25L

VCP simulation Cell
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BMV, LTH VCP process sequence  

Anode Area 1

ASD¬¬¬

Anode Area 2

ASD¬¬

Anode Area 3

ASD¬¬

Anode Area 4

ASD¬
PCB 
­

Filled LTH
LTH
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Customer Reference List
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Summary

ÅSchloetterchemistry is recommended to full fill all sophisticated marked 
requirements for PCB industry and miniaturization

ÅOutstanding filling performance especiallyfor extremely  reliable design (large via 
design, X-ǾƛŀΣ ǎƭƻǘΧύ

ÅTotal Solution of fine line together with blind via & TH design

ÅFulfill current HDI PCB production demand

ÅWide control range & Easy maintenance  

Årecommended for all plating technology applications

ÅExcellent stability electrolyte system
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Thank You!



Innovative solutions. Nothingless. Forover100 years 31
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Abstract
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HDI BMV Fine Lines with SchloetterChemistry

HDI 10µm L/S, pads

Comment: With friendly permission of IZM in 2021/2023

BMVs
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source : Dupont 
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Unitek (ADAS) 

Performance of production 

Via

Ø 135um
PP75um

Thickness 16.31um

dimple 6.85um

Ø 160um
PP130um

Thickness 27.25um

dimple 12.02um

Equ : PAL VCP

Time : 60 min

Equipment Detail

Pretreatment Dip

Plating Volume 40000L

Cu agitation Dip

Spray 25000 LPH

Anode Insoluble

Temp 23oC
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Kinsus (RF module)

Performance of production 

Via Blind via

Ø 80um
PP25um

Thickness 16.82 um

dimple -2.86um

Ø 125um
PP25um

Thickness 16.11 um

dimple -3.79um

Equ : AEL VCP & UVCP

Time : 42 min

Equipment Detail

Pretreatment Spray type

Plating Volume 18000L

Cu agitation Dip

Spray 0.6~1.2bar

Anode Insoluble

Temp 23oC
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Performance of production 
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Performance of production 

Unitek (PC) 

BV

Ø 70um

PP 50um

TH

Ø 200um

PP 300um

29.50 22.08

TP ~ 95%

Product demand:

1. Good filling power

2. Corner TP > 80%

3. TP > 85%

One step plating for BV/TH design
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Equipment Detail

Pretreatment Dip

Plating Volume 40000L

Cu agitation Dip

Spray 25000 LPH

Anode Insoluble

Temp 23oC

Unitek (ADAS) 

Equ : PAL VCP

Time : 60 min

Performance of production 
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Performance of production 

Via Blind via

Ø 75um
PP40um

Thickness 20um

dimple 0 um

T/S
50/33

Planity < 15%

Equipment Detail

Pretreatment Dip

Plating Volume 44000L

Cu agitation Dip

Spray 120 ŀ170 hz

Anode Insoluble

Temp 23oC

AKM  GME (Mobile) 
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Uniformity / track shape performance 

Thickness distribution 
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Performance of production 

12.56 um

PAL VCP/SCP

Equipment Detail

Pretreatment Dip

Plating Volume 33000L

Cu agitation Dip

Spray 80 ŀ170 hz

Anode Insoluble

Temp 23oC

Kinsus (RF module)
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Performance of production 

Equ : AEL VCP

time : 48 min

ACC (void volume<20% / Min Cu in hole > 10um)

Planting Cu



Innovative solutions. Nothingless. Forover100 years 44

Performance of production 

ACC (void volume<20% / Min Cu in hole > 10um)ACC (void volume<20% / Min Cu in hole > 10um)

Planting Cu

Advance ABF core X-via
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Reference of existing and evaluation customers

SLOTOCOUP SF-50

CUSTOMERS PROCESS APPLICATION LINE END USER

GME AKM SLB Smart phone Boardtek VCP* 2 Apple, Huawei

Kinsus

Substrate

RF/ FCCSP PAL VCP * 4 Qualcomm ,NVIDIA ,MediaTek

Nan Ya
Automotive / Apple watch / Air 

pods
AELVCP & UVCP * 4 Apple, AMD

Unimicron

5G AIP AELVCP & UVCP * 3 Apple, Intel, TSMC

CSP/ ETS AEL VCP* 1 Samsung

Founder HDI Smart phone / communication VCP* 5 Huawei, VIVO , Samsung

Tripod HDI mobile / SSD / Automotive
AEL VCP* 3

Pal VCP * 2
OPPO, AAOI, Tesla

Unitek HDI Automotive / laptop / pad / pod PAL VCP * 8 Apple, Continental , LG
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Evaluation stage 

SLOTOCOUP SF-50

Customer field product End user

ZD Smart phone Mobile Apple

SYE Server Optical module Apple, AMD

Compeq Flex Battery module Apple

GCE Server Back panel Quanta, Delta, Inventec

Career Flex Battery / automotive Apple Samsung

CCTC HDI communication / medical Huawei



Dr.-Ing. Max SchlötterGMBH & Co.KG

T +49 (0)7331 205-0
F +49 (0) 7331 205 123

www.schloetter.de
info@schloetter.de


