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AGENDA
BASI(hysicalPCB samplaVE.fan

BASIC and standartd what is the difference?
Basematerials

Productionsteps of a multilayer

PhysicalPCB samplaVE.fan

TOP 3 questions from 100 webinars answered in detalil
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Andreas Schilpp
Technical Marketing
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BASIC AND STANDARDNHATISTHEDIFFERENCE

Definitions

STANDARD

A acategoryor classification
A available from all plants
A at a favorable standard price
A other categories are
A Advanced
A (LeadingEdge / State of-the- Art)
A Standard /Advancedare available in all technologies

Further examplefor standards
A Standard Stackup

A Material in stock, processes standardized

A Standard processes ensure high quality and
favorable prices with short delivery times

3 | BASIC PHYSICAL PCB SAMPLE WE.FAN
WEBINAR | 24.04.2024

BASIC

A atechnology. ByBASIGechnology we mean

A single-sided,
A double-sided and
A multilayer printed circuit boards.
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https://www.we-online.com/en/products/printed-circuit-boards/basic

DIFFERENT TYPES OF PCBS

Singlesided PCB Doublesided PCB Multilayer

|
Prepreg

Prepreg

|
coppertrack plated through hole
annularring J PTH

basematerial
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BASEMATERIALS

A prepregs A You can find many more details on base materials in
the webinar.

dBasics of printed circuit board production, par&l

-

//[
£

A copper foils A innerlayercore
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https://www.we-online.com/webinarbasic-en

PRODUCTIONEMULTILAYERSTERBY-STEP

base material
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PRODUCTIONEMULTILAYERSTERBY-STEP

photoresistimaging
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Y-STEP

FMULTILAYERSTERB

PRODUCTIO
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PRODUCTIONEMULTILAYERSTERBY-STEP
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PRODUCTIONEMULTILAYERSTERBY-STEP

AOQOI and adhesion promotion
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PRODUCTIONEMULTILAYERSTERBY-STEP

lay-up, lamination
X-ray drilling, edge cutting
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PRODUCTIONEMULTILAYERSTERBY-STEP

mechanical drilling
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PRODUCTIONEMULTILAYERSTERBY-STEP

direct plating
electro-panel plating
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PRODUCTIONEMULTILAYERSTERBY-STEP

photoresist imaging,
developing
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Y-STEP

PRODUCTIONEMULTILAYERSTERB

pattern plating

resist

tin

[}
%% %% % % %

%
XX
%

o
CRXRXHX I X
SRR
RS
2R
9%,
55

XS

2

Q

%6

N/
IRX
02000,
285
20205
0ol
(325K

@,
X5
9,
X

Yo%
&3
%
Q
X

(X2
SRS
R

N
o,

&%
9,
20

\/
%9,

&%
%
&

NN
958
%’
0.9,

e
Q

A
IRK
IRX
2628,
IR

N/
XS
&5

(XD
IS
XX

Q
Q

v
s
0
9
9.4

(X
938,
R

- iiyann

133dX3 NOA
NYHL JHON
HINOY¥LNIT3

S L B
0.9.9.9.9.9.9.9.9. 9.9
e e e e et e e te

&Q
SRR GRX

L0000
&%

&

&

Poletete

edetetetetetetete !

R RRIEE

> > >

2
X

%
%
&%
28K

Q
Q
e

9
%
Q
%
Q

Q
R

55

2R
R

%
O

%
<

o0
<

5K

Q
Dot 2%

%

O
2

9.9.9.9.9.9.9.9.9.9.9.9,
A RS
9.0 0. 000000000 0.00.00.0°0

Q
O

2
2

K

&S
&

£

B

ke

ORI

P

SRR

Val

SOXK

X

RS %
0202030220202 20 %e 2 et tetete!
L300RRIRRRRINILLRN
RRLRIXXK
SRRRRLRRRR %
QSRS

KR RRANRRAXKRS
n&&x&&&ﬂ:?wab&&bﬂ

®]
o]

RRRRARLIHRLRIXLIRAXLRIRKLRAXKS
QR RRRIRK
0%

9,

o020 %0%

Q

]

us’l{r s
I

i

"
Y

133dX3 NOA
NVHL JHON
NINOYLM3T3

HLYNM

0090909
atetete%e?
0%
&%
KRRXK
KRR

SRS

.0 00,00

SRRRANRKS
RRRLRLHRRHRRRS

K

QR

%

5%
.

7
Q
R
%

X2

S

2
&

0.0
KX
e%

%
2

2>
S
%%

7
-’

X

7
Q
2

&

55

35

e

7

&

o

2

7
<

S8

55

55

7
&

S

S

5

7
> >

S8

55

55

7
»’

0

00

R

2
-’

7

3K

55

5%

7
2>

&

S

00,

»’

7
2

&

100

Q0
-

7
Q

S

2%,

Q
o %

v
&

Q
Q

9,

7
e
-

&S

Q

22
QR
ve'

S

S

q?
<

K

.
S

K

bo %

7%
2R
QR

74
%
2R

3
&

5

5K

%

7
*’

Q

20

5K

2
%%

00

00

7
2

%
XS

X
2
e

20

L
,}

2
e

9,
»

7
Q

5

R
R

7
QR
.

Q
Q

55

7
>

55

58

-
1%

&

00

S

>3

7

3K

)0,

-
55

&

e

7
R

S

&S

D
Ya¥%

2

%

S

7
K2
R

S

S

<
%
35

S

Q
Ya'%!

zb

55

5%

2R
Yo'

55

Q
%

QR
QR

2
9.
%

5K

55

1%

X

5K

5K

74

S

00

o4
Q
Q
Do %

Q

5

0707
X
Q

7
Q
Q

%
L

K

7
o %

9
%

Q

7
O
%

9
O
R

X

X
%

5K

Q

1%

7
2

%
Q

5K

1%

7
2R

<
QR

<

1%

<
&,
KX
%%

23 5 80admd @

939,

S

<>

ot &S
&S QSRRLEKLS
JARRRRRRKKK
QR RRRARRNKK
e ot toranatets

Potete!
AKKRRKKES
06%0%%%%6%%%%%% %%

O

23/8

Z
<
L
Tl
=
w
-
o
=
<
%2)
a0}
O
o
-
<
Q
n
>
I
o
o
()
<
o}

4
N
)
N
<
)
<
N
'
<
=
o
m
=

LO
—




PRODUCTIONEMULTILAYERSTERBY-STEP
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photoresist stripping




PRODUCTIONEMULTILAYERSTERBY-STEP

alkaline etching

N
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PRODUCTIONEMULTILAYERSTERBY-STEP

tin resist stripping
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PRODUCTIONEMULTILAYERSTERBY-STEP

solder resist coating
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PRODUCTIONEMULTILAYERSTERBY-STEP

solder resist developed
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PRODUCTIONEMULTILAYERSTERBY-STEP

legend print
curing
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PRODUCTIONEMULTILAYERSTERBY-STEP

cleaning process prior to
surface finish application
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PRODUCTIONEMULTILAYERSTERBY-STEP
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option: pealablemask
separate, wash

electrical test

final inspection and
documentation
packing and shipping




PHYSICAPCB SAMPLE IN DETAIL
OverviewBASIC sampl&®VE.fan

A NamingWE.fan =fans

dacannde

Multilayer not laminated not laminated
all materials only cores
, . . ?
A All manufacturing phases in one sample .. —
A Orderhere: www.we-online.com/wefan I'--|-':='J
I|
Jw: -
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== ==
STACKUP FANS

CONTOUR

VIA WITH
PLUGGING

STRUCTURES PEELABLE MASK

DATA MATRIX CODE

COMPONENTS (DMC) QR CODE



https://www.we-online.com/wefan
https://www.we-online.com/wefan

UNDERSTANDINGIRCUIBOARDIECHNOLOGIES

More physicalPCBsamples Order your free sample now!

A https://www.we -online.com/physical pcb-samples

Order samples now free of charge!

BASIC WE.fan RIGID.flex WE.flexone SLIM.flex WE.scope STRETCH.flex WE.band

HDI Microvia Printed Polymer
WE.microbga WE.polymer

25 | BASIC PHYSICAL PCB SAMPLE WE.FAN
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ANNIVERSARY SURVEY ON THE 100TH PCB WEBINAR

Top 3 of the questions

A Question A Answer:
A Costs: What influence does the number of hole A The number of drilling diameters has a very small
diameters in a design have on the price of the PCB? influence on the PCB price; each drilling machine is

equipped with a large number of drilling tools in
different diameters and the tools are changed

A Information: automatically in a short time, even after the defined
Drilling machines for volume production have a tool life has expired.
revolving tool chain with several thousand carbide
tools A In contrast, the following parameters have an

influence on the costs:
A Drilling diameter
A Number of drill holes

26 | BASIC PHYSICAL PCB SAMPLE WE.FAN
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MECHANICAL PROCESSING

Which influence do the drilling tools have on the PCB costs?

Comparison:

@ 0.5mm, @ 0.35 mm und @ 0.25 mm drill bits on 5 mm x 5 mm checkered paper

27 | HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING

WEBINAR | 05.04.2023




MECHANICAL PROCESSING

Which influence do the drilling tools have on the PCB costs?

23.175mm (/")

]

Panel stacking for mechanical processing

using ovia drilling®©o

Cores FR4.1 Tg150, filled
Thickness 1.60 mm

£
£
N
o
(") 400
Tool life 1.250 strokes  1.000 strokes 500 strokes
Panel stacking stack of 3 stack of 2 stack of 1
Time to drill 15.000 vias 0.2h 0.4 h 0.8 h
Usage of drill bits for15.000 vias 4 7,5 30
Price indicator (drilling process only) 100% 200% 460%

28 | HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING
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MECHANICAL PROCESSING

Which influence do the drilling tools have on the PCB costs?

cost

x 0.2 mm (0.5
Tool life: 750 strokes
Drilling frequency: 3 /s

AN LXT AN ALY

x 0.3 mm (0.5
Tool life: 1.000 strokes

Drilling frequency: max. 8/s

fixed cost mech. drilling

number of vias

29 |
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ANNIVERSARY SURVEY ON THE 100TH PCB WEBINAR

Top 3 of the questions

A Question A Answer:
A Separation of panel: What does the choice of A Milling can realize complex contours,
separation technology depend on and what are the V-scoring/notch milling can only cut straight lines
advantages? A Highly complex outlines or high demands on

contour quality require a milling process

A Cutting a scored panel requires appropriate tools
and puts a strain on the material and possibly
components in the vicinity of the outline (be careful
with ceramic components!)

A Milling is always more expensive than-¥coring

A Punching or sawing is used for very large quantities

A Laser cutting is used for thin materials, for example
Flex

31 | BASIC PHYSICAL PCB SAMPLE WE.FAN wi
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THE PCB ARRAY

How to utilize and occupy the manufacturing panel properly?

How is the manufacturing panel occupied with PCBs?
A Every PCB manufacturer needs a border for registration and labelindNon-useable space!

Example: Single PCBs

routing or V-scoring

In this example: 33% more circuit boards on the production panel

32 | HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING
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THE PCB ARRAY

How to utilize and occupy the manufacturing panel properly?

How is the manufacturing panel occupied with PCBs?

A Every PCB manufacturer needs a border for registration and labelindNon-useable space!

33|

Example: Single PCBsThe smaller the PCB, the greater the effect!

routing

Fertigungsformat RAS 480,00 = 305,00 Ferigungsnutzen RT [RT]

or V-scoring

Fertigungsformat RAS 480,00 = 305,00 Fertigungsnutzen RT [RT]

In this example: 56 PCBs vs. 85 PCBs

HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING

WEBINAR | 05.04.2023



THE PCB ARRAY

How to utilize and occupy the manufacturing panel properly?

How is the manufacturing panel occupied with PCBs?
A Every PCB manufacturer needs a border for registration and labelindNon-useable space!

Example: PCBs in array

routing or V-scoring

In this example: 100% more circuit boards on the production panel

34 | HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING
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THE PCB ARRAY

How to utilize and occupy the manufacturing panel properly?

ol
(o1
(o1

sk

ot

oL

oL
(s

Calculation basis:

o
or
or
0z
0z
az
0z
0z
114
114
0z
0z

A ML6 / Base material T150 ) mE )
A PCB size 20 x 40 mm?2 2 "“7 _ | e e
A Array size 210 x 140 mm? 8 T N
A 100 pm L/S ’ H C B “ | H
A 500 drills . R R °
A 0.20 mm smallest drik @ . o ) L
A ENIG . ) Ny 1
PCBs on a production panel 216 160 128
Number of production panels (1.000 PCBs ordered) 5 7 8
PCBs in an array 27 20 16
PCB outline v-scored routed routed
PCB distance in array 0.00 mm 5.00 mm 10.00 mm
Price indicator 100% 117% 131%

35 | HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING
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MECHANICAL PROCESSING

What else has an influence on the price of PCBs?

Routing contours

Complex routing contours

can lengthen the routing paths and
have a negative influence on the
routing tool diameter

Standard routing contour Complex routing contour
A 4x change in direction A approx. 30x change in direction
A routing tool 2.4 mm A high routing time

A routing tool 1.8 mm

37 | HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING
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ANNIVERSARY SURVEY ON THE 100TH PCB WEBINAR

Top 3 of the questions

A Question A Answer:

A How does thestackupinfluence the price of the PCB? A Due to the type of material used
A Cores or prepregs

A Additional blind cores

| v e o A By the quantity of material used
T Do A Due to the necessary processes

HE——— 2 merlap=1 0017mm  ED Base Copper

A L e A Multiple exposure processes

g T A Especially pressing processes
i e e A Especially metallization processes

— 0220mm  Prepreg IPC4101i21 FR40

I — ¢ Ectiom Sice 0036mm  Startng ol 1262 aher plaing and processing

Batiom Surface Finish 0.006mm

— Bottom Solder 0.015mm Soldermask |PC-SMB40 used on rigid parts
Total thickness: 1.569mm
notes:
Final copper thicknesses according te IPC-6012 | BASIC6 ML6 155 17 2V13 .
Standa PCE Thickness Tolerance: + 10% Wu RTH
s PR ke — w ELEKTRONIK
Please s b name approved MORE THAN
> ic_ engineer format A4, landscape YOU EXPECT
For im matching stackups: Pleas: date
ialists: BASIC@we-online.com [ Template Revision: 10/2023 by Andreas Schilpp / Michasl Kress / Werner Ochslen
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LAYER STACKUP

How does the PCB construction influence the price?

3.20mm
Comparison of a 4layer multilayer with different thicknesses o — — -
A Standard: 1.55 mm / 1.60 mm
A Optimum: 1.00 mm
A Further standards: 0.80mm /2.00 mm / 2.40 mm 1.60mm
1.00mm T
050mm  FEyaaaTaT
ML4 TG150 0.50 35 ML4 TG150_1.00 35 ML4 TG150 1.60_35 ML4 TG150 3.20 35
1x 0.10mm-035+035 1x 0.41mm-035+035 1x 0.71mm-035+035 1x 2.40mm-035+035
4x prepreg 1080 4x prepreg 2116 4x prepreg 7628 4x prepreg 7628
Price indicator 107% Price indicator 96% Price indicator 100% Price indicator 137%

39 | HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING
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LAYER STACKUP

How does the PCB construction influence the price?

Comparison of a élayer multilayer: 1.60 mm standard vs. individual stackup

Standard stackup Specific stackup

_ — Additional costs:
_ A Handling of thin laminate
—— .

A 4 prepregs more in stackup

2x 0.36mm-035+035 2x 0.10mm-035+035
6X prepreg 2116 2X prepreg 2116
8x prepreg 7628

Price indicator 100% Price indicator 116%

40 | HOW DOES YOUR PCB LAYOUT INFLUENCE THE COST IN PCB MANUFACTURING
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LAYER STACKUP

How does the PCB construction influence the price?

Comparison of a élayer multilayer: 1.60 mm standard vs. individual stackup

Standard stackup Core based stackup

Additional cost:
Multiple exposures of the

outer layer cores

(processed like an
8-layer PCB)

2x 0.36mm-035+035 3x 0.20mm-035+035
6X prepreg 2116 4x prepreg 2116

More cores

2X prepreg 7628
Further cost drivers

Price indicator 100% Price indicator 122% A F'”mg cores in StaCkUp
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