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Bus extender status : 

• What we learned from 1st prototype
• Signal transfer performance and line-space control are OK from 1st prototype

• Study on remaining issues
• Peel strength
• Through hole for long FPC

• Prototype production
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• Performance test

• Mechanical 

• Line&space measurement

• Peel strength

• Electrical (signal transfer) 

• Signal loss with frequency

• Zdiff

• Eye diagram

• All the results are passed within acceptable range 
except for..

• Issue: peel strength

• Remaining issue

• peel strength

• Through hole on long FPC (company has the machine)

• 1st prototype to test long-dense FPC

• Length : 1.2m,  60 pairs with140um line & space

• Zdiff = 100Ω with strip line structure（3 layers, signal layers covered by GND ）

• LCP(Liquid Crystal Polymer) because of small di-electric tangent, good for low signal loss

Electrical and mechanical performance in 1st prototype
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Improving peel strength

• Peel strength is small from previous study (3N) 
compared with Polymide

• Tsuruta-kun is working to improve the strength 
• Ichino-kun recently joined

• Several ways to make stronger :
• Use other LCP products: Manufacturer (Panasonic)

• Provides LCP with rough Cu surface
• Chemicals can make rough

• Discuss with MEC to make some test samples

• Test samples were measured

Make Cu surface rough 
for more adhesive area

LCP
Cu

Peel strength 
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Peel strength measurement
• 3 test samples

• Rough surface LCP by manufacturer
• Chemical to make rough with RS-LCP
• Chemical to make rough with Polymide as a reference

• Result
• Peel strength is slightly higher (3 -> 4~5N) 

• No Chemical effect is seen
• Polymide is 2~3x  higher 

• After this test, we realized 
• FPC is broken by test. Unexpected layer is peeled

• Adhesive layer is expected to be peeled but..
• Thickness of the peel area (Cu, LCP) is measured and 

confirmed
• 4~5N can be the strength between LCP and Cu (not Cu + 

Adh.)
• peel strength of LCP material is weak

• 10N/cm in Catalog which is inconsistent with our result
• Consulting with Manufacturer

• Gather the information of the production process 
(temperature during gluing with presure)

Layer structure
Cu

Cu

Cu

Adhesive

Grab and pull up 

Grab and pull down 

Polymide
Just RS

Chemical

LC
P

Cu

Where it peeled by test
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Through hole R & D for Bus Extender
• There are some difficulties to make Cu plating with log FPC

• Plating machine for long FPC is not usually available in the market
• We found a company which has ability to make Cu Plating with long FPC

• The company doesn’t have experience with LCP (Liquid Crystal Polymer)

• We need some test production for several purposes
1. Check if Cu Plating with single layer LCP material 

• DONE (by that company).  It was successful
2. Check if Cu plating with multi layer FPC

• Integrity of the though holes needs to be tested.
• Thermal shock test to the through hole 

3. Check if Cu plating with long FPC (2nd prototype)
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Cu Plating company

• TAIYO-KOSAKUSHO company, Japan
• Plating techniques not only for PCB (FPC) but for pad of LSI Chip, 

tiny surface mount chip, rust prevention(Ni), plating with Plastic

• Making through hole
1. Drill holes on FPC
2. Desmear treatment

Remove burr by chmemical
3. Electroless Cu Plating w/~0.3um

thick
4. Electro Cu plating w/~10~35um

thick
• Make Cu plating thicker

NC drill Electro Cu plating

Burr

（1） （2） （3）

NC Drill Desmear Electroless Plating
~0.3um

（4）

Electro-plating
~10-35um2018/11/19 INTT busextender R&D T. Hachiya 7
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1st Cu plating test with single & multi layer LCP
• In single layer test, Cu plating covers 

uniformly

• In 1st multi-layer test, the plating was 
failed 

• In 2nd multi-layer test, it was 
successful by using additional 
treatment before electroless Cu 
plating

• Make surface rough by plasma and/or 
chemicals 

• Hole is made by TAIYO co. , not 
PrintDensi co. which is not the way for 
actual production.

• Another test is planed before proto-
type production

• Thermal shock test is needed for 
long-time use

Cu plating for single LCP
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LCP

Cu plating for multi layer

Failure case Successful



Design for 2nd prototype (possible production version)

• 4 layer structure (
• Power(VA, VD)
• AGND
• Signal
• DGND 

• Through hole is used to connect inner 
to outer layer 

• Screw hole is prepared 
• Connector is placed upside down for 

sensor side and ROC side
• Design is completed.  Production is in 

progress
• Production design is going by PrintDenshi

co. 

L4
（VD＋VA）

L3
（AGND）

L2
（signal）

L１
（DGND）

Layer structure
DGND
Signal
AGND

VD + VA

LCP
LCP

LCP

Sensor side ROC sideScrew hole
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Other activities
• Mockup is made by Suzuki-san, Isshiki-

san, Kureha-san, Sugino-san 
(undergrad. ) in Nara 

• Can visually see how tight the space is

• INTT test bench is built at Nara WU
• Yorito came to Nara to help setting up the 

bench and teach students. THANKS!!!
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Tentative Schedule

2nd prototype
drawing

mass-production
drawing

Roughening
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Cu plating

Sep Oct Nov Dec

1st w
completed

Prepare plating fixture (done)

2nd ~3rd w
2nd proto-production

3rd Test w/ multi-layer

1stw Thermal shock test

test

Jan Feb Mar Apr

Done but need next step

New HDI production



ネジの位置とサイズ

• HDIとエクステンダの固定： ネジ
• M2サイズ、ナットで固定

• ネジの位置
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試作エクステンダの評価用基板

• 評価用信号取り出し基板の設計（近藤さん）
• 取り出した信号をオシロスコープやネットワークアナ

ライザに接続し、 電気特性を測定する

• スルーホール有版のエクステンダに対応

• 以下の5ペアを選択
• ① 基板端による影響の評価

• DS1_CP01_OUT0(P/N)【○】

• ② 隣接層間（L3/L4）におけるクロストークの評価
• DS1_CP04_OUT0(P/N)【○

• DS1_CP05_OUT0(P/N)【□】

• ③ 同層内隣接線路によるクロストークの評価
• DS1_CP01_OUT1(P/N)【△】

• DS1_CP01_OUT2(P/N)【△】

2018/11/19 INTT busextender R&D T. Hachiya 14



2018/11/19 INTT busextender R&D T. Hachiya 15



2018/11/19 INTT busextender R&D T. Hachiya 16



2018/11/19 INTT busextender R&D T. Hachiya 17


	INTT Bus-Extender R&D
	Bus extender status : 
	Electrical and mechanical performance in 1st prototype
	Improving peel strength
	Peel strength measurement
	Through hole R & D for Bus Extender
	Cu Plating company
	1st Cu plating test  with single & multi layer LCP
	Design for 2nd prototype (possible production version)
	Other activities
	スライド番号 11
	Tentative Schedule
	ネジの位置とサイズ
	試作エクステンダの評価用基板
	スライド番号 15
	スライド番号 16
	スライド番号 17

