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Introduction

Introduce the main factor of PCB which
is the pattern methodology for the
electricity conductor!

In general, it can be divided into 3 types
of processes.

1) Subtractive process
2) SAP process
3) MSAP process

The detail of processes, please refer
following pages. Please check it out!
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1) Subtractive process

Outline

This is the most general method of Cu
pattern formation process.

Literally, the process is etching attached Cu
foil (by chemical solution partially) and
remove unnecessarily parts.

Advantage

*Since the process is used long time, there are
a lot of know-how, raw materials,
equipment, and sub-processes.

*The quality is very stable like above reasons.

*The cost can be cheaper.

Disadvantage
«It is not suitable for narrow H '
pattern formation. e £
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1) Subtractive process

Pattern formation process by the subtractive
(Ex): 2 layer throw hole PCB)

1. Prepare the both side Cu foil attached (Copper-cored laminated) material.

| Core |

2. Process a hole (Via) by mechanical drilling.

AAY

3. Make conductivity between top and bottom by Cu plating*" on via side wall.

i

4. Fill in filling materials in the Via.
conductivity using Cu

| | paste and etc.

One of filling materials
objective is increasing
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[Remark] 1: About Plating methodology

A: Electroplating

Deposition plating on PCB conductivity area by flow
currents.

It can adjust thickness depending on current volume,
but “stronger current area (panel outer area) is
going to be thicker and weaker current area (panel
center area) is going to be thinner”, so there are
some disadvantages such as “plating thickness
valuation” and “Cannot plate on non conductivity
area (non contacted pads with other patterns).

B: Electroless plating

A method of immersing a PCB in a chemical
solution in which a metal is dissolved and
precipitating plating by a scientific reaction.

It has a more stable thickness than electrolytic
plating, and it is possible to plate even
non-conductive parts, but it is not suitable for
forming thick plating, and the plating surface is
smoother than electrolytic plating, so adhesion
is weaker with other materials.
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1) Subtractive process
| Cufoil | [ENGSRET |Protection film

5. Attach etching®? resist (protection film) on
both side for the pattern formation.

s

6. Based on the drawing, expose with opposite area by patterns

(negative pattern) and cure for only desire remained resist area.
vAg :
< Light
SA source

<\

Pattern film / drawing
—Non filmed area can
expose and cure.

Al LY

Positive pattern| LEF:LI0TRELE)
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[Remark] 2: About etching

The process of etching is using chemically removing for unnecessary
parts (unnecessary Cu foil area in this document) by a chemical
solution. It can adjust how much removed by dipping time.

Since using chemical solution, it has tendency to be a trapezoid
shape after removing,

solution
=" Wﬁ » :wwi »

—

If the trapezoid is huge, it may cause a short due to
connecting side of conductors. So each company has
know-how about to be closer to the square shape.

Trapezoid shape with next conductor
—It may has a short risk after Ag plating!

Square shape with next conductor
—Reduce a short risk and make
narrow (L/S) between conductors!
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1) Subtractive process
| Cufoil | [ENGSRET |Protection film

8. Patten formation using remained resist by etching.
. |
:'_'__:l -
9. Remove all of etching resist and complete pattern process.

Checking pattern formation, it needs AOI (Auto Optical Inspection)
process as the next process.

This inspection method is comparing “drawing pattern” and “actual
product pattern” by shadow. And if there is mismatch, it goes alarm.

!
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2) SAP Process

Outline

This is a pattern formation method derived from
the additive method, which is a method of
depositing (adding) conductors on base
materials as opposed to the subtractive method.
Semi Additive Process is called SAP.

Advantage

* it can make narrow pitch patterns

oIt is less Cu dissolving amount by etching.

» Cu plating material costs is lesser due to thinner etching layer.
» Less for filling hole printing process.

Disadvantage

» Conductor ayer (Cu) and base materials are not adhesion well by
lamination, so conductor layer is lower adhesive than

subtractive process. H
* |n case of apply filled via, there is a risk of the void in the via. ¥ 7
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2) SAP process

Pattern formation by SAP process
(Ex): 2 layer throw hole PCB)

1. Prepare non both sides Cu foil core.

2. Make via.

-v-

3. A thin (about 3um) seeder layer is formed on both sides
and inside the via by electroless copper plating.

BoE BN (oo

4. Plating resist formation on non conductor area.
—

[
- | Protection film

9
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2) SAP process

5. Deposition the pattern part by electrolytic Cu plating.

| I | I
‘ - ‘ There is a void risk
when it has Inner via

plating (Filled via)!

6. Remove the plating resist.

Since it has a etching, patterns can
be trapezoid shape, but it is not
subtractive process level.

8. Complete pattern formation and to the next AOI process-:
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3) MSAP process

Outline

We call MSAP that is coming from Modified Semi Additive Process.
The biggest difference from SAP and MSAP is the method uses
electroless copper plating to form a seeder layer on the base
material for SAP and MSAP has an ultra-thin copper foil attached
to the base material to be prepared from the beginning.

Advantage

» Cu foil has already attached and seeder layer and
adhesion is stronger than SAP seeder layer and base
material. It comes improvement of connection reliability.

* It can form narrow pitch patterns like SAP.

Disadvantage

*Since it is used Cu foil on seeder layer, so
etching amount is larger than SAP and it has

high difficulty to make SAP level narrow
patterns. R
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3) MSAP process

Pattern formation for MSAP process
( Ex): 2 layer throw hole PCB)

1. Prepare non both sides Cu foil core.

2. Attach thinner Cu foil on a core material.

3. Make via.
o oo v

4. Plating formation into the via.

_
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3) MSAP process

5. Plating resist formation on non conductor area.
] I N

- | Protection film |

6. Deposition the pattern part by electrolytic Cu plating.

| I | I
There is a void risk
‘ - ‘ when it has Inner via

plating (Filled via)!

|

7.Remove plating resist.

Compared with SAP, etching
amount is larger, so L/S will
be larger than SAP process.

Inquiries / Quotation Request URL: https://www.daisho-denshi.co.jp/contact/
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