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Quick Implementation of the Bus Extenders 
& Report About my Talk at Simulation Meeting 

Genki Nukazuka (RBRC)



Motivation
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A request from Tracking group:


Summary: Description of materials in -1 m < z < 1 m is needed for

• better estimation of TPC occupancy

• jet and track from wide vertex range to proof a big gain on luminosity thanks to that

• updates for the beam use proposal and PAC meeting




Install 3rd Set of EndRings

June 2, 2019 sPHENIX - INTT 22

barrels

bus extender

Things to be implemented
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INTT Detector Components

June 2, 2020 sPHENIX  Director's Review 2

INTT Half Barrel Assembly 
(Without Shell)

Endcap Rings

barrels

Bus extenders should be implemented.


MAPS3sPHENIX&Mechanical&Integra7on&

sPHENIX&Coll.&Mtg&@GSU& 3&
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cross-section



Simplified model for a quick commit, layers
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■ Frequency dependence of transmission loss
　 伝送損失比較

■ Concept　 コンセプト ■ Line-up　 ラインアップ

■ General properties　一般特性

※ 低吸水率 LCP基材仕様による吸湿時Dk、Df値安定化
※ 極薄銅箔（9μm）仕様によるファインパターン対応
※ ロープロファイル銅箔LCP基板による低伝送損失基板

※ Dk, Df value stabilization during moisture absorption based on water
     absorption coefficient LCP substrate specifications
※ Fine pattern handling based on ultra-thin copper foil(9 micrometers) specifications
※ Low transmission loss substrate based on low profile copper foil LCP substrate

●Differential circuit Polyimide cover-layer（PI12.5μ/Ad25μ）
Circuit（signal）（copper foil 18μ(RA) + plating 12μ）
R-F705T（LCP 2mil） or R-F775（Pl 2mil）
Circuit（GND）（copper foil 18μ(RA) + plating 12μ）
Polyimide cover-layer（PI12.5μ/Ad25μ）
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LCP
(Liquid crystal polymer)
（液晶ポリマー）

FPC

-8
-7
-6
-5
-4
-3
-2
-1
0

Frequency （GHz)  周波数
0 5 10 15 20

R-F775（PI）

R-F705T（LCP）

Micro coaxial cable
細線同軸ケーブル（AWG-40）

●LCP film  LCP フィルム

※ Electrodeposited copper foil only　電解銅箔のみ

●Copper Foil  銅 箔

Electrodeposited  電 解
Rolled annealed    圧 延

100μm75μm50μm25μm
○○○○※

9μm（1/4oz）12μm（1/3oz）18μm（1/2oz）
○※
○※

○
○

○
○

35μm（1/2oz）
○※
○※

The sample thickness is 0.050mm   試験片の厚さは0.050mmです。

※Under development   開発中

Condition
条件

Test method
試験方法

A

A

A

A

IPC TM-650
2.5.5.5

IPC TM-650
2.4.9

IPC TM-650
2.2.4

-

-

-

-

-

JIS C6471

JIS C6471

JIS C6471

UL

Internal method
社内法

Internal method
社内法

ASTM D882

After etching MD
エッチング後 MD方向
After etching TD

エッチング後 TD方向
After E-0.5/150 MD
 E-0.5/150後  MD方向
After E-0.5/150 TD
 E-0.5/150後 TD方向

260℃ solder float for 5sec
はんだフロート260℃5秒

288℃ solder float for 1min
はんだフロート288℃1分

C-96/40/90
260℃ solder float for 1min
はんだフロート260℃1分

Unit
単位

GPa

ＭΩ

N/mm

%

%

A + E-168/70

Item
項目

Tensile modulus
弾性率

Surface resistivity
表面抵抗

Dielectric constant（Dk）
比誘電率

Dissipation factor（Df）
誘電正接

Chemical resistance
耐薬品性

Moisture absorption solder heat resistance
吸湿はんだ耐熱性

Dimensional stability
寸法安定性

Flammability
耐燃性

Peel strength
銅箔引き剥がし強さ
RA: 12μｍ

Solder heat resistance
はんだ耐熱性

25℃ 50h immersion
25℃ 50時間 浸漬

NaOH 2mol/ℓ 23℃ 5min

IPA 23℃ 5min

R-F705T

3.4

4.9×1014

3.0

0.0016

0.04

0.7

0.001

- 0.005

ED 12-50-12

0.014

0.019

No abnormality
異常なし

No abnormality
異常なし

No abnormality
異常なし

3.02GHz

10GHz

2GHz

10GHz

0.0008

94VTM-0

Water absorption  
吸水率

AWG-40

The above data is actual values and not guaranteed values.　上記データは当社の実測値であり、保証値ではありません。

HCL 2mol/ℓ 23℃ 5min

page
page
page
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Circuit Board Materials
電子回路基板材料

Circuit Board M
aterials   電

子
回
路
基
板
材
料

LQGXVWULDO�SDQDVRQLF�FRP�HP� ����������

More Product line from Panasonic   関連商品 Please see the page for   “Notes before you use” 商品のご採用に当たっての注意事項はこちら

1. Excellent high frequency characteristics
2. Excellent dimensional stability
3. Excellent Peel strength
4. UL94VTM-0 Flammability

スマートフォン（アンテナモジュール、LCDモジュール）、 
ネットワーク機器、ノートPC・ 
タブレットPC（高速FPCケーブル）、 
アンテナ（基地局、車載ミリ波レーダ）など

Smartphone(Antenna module, LCD module) , Networking equipment,  
Note PC・Tablet PC (High-speed FPC Cable),  
Antenna(Base station, Automotive millimeter-wave radar), etc. 

Functional liquid encapsulant ECOM Fine Flow Series
For ICT infrastructure equipment multi-layer materials MEGTRON Series
For mobile products flexible circuit board materials

高機能液状封止材 ECOM Fine Flowシリーズ

ICTインフラ機器向け基板材料 MEGTRONシリーズ

モバイル機器向けフレキシブル基板材料 FELIOSシリーズ

18
27
42

1. 優れた高周波特性
2. 優れた寸法安定性
3. 優れた銅箔引き剥がし強さ
4. 耐燃性 94VTM-0

Proposals   ご提案

Applications   用途

For mobile products and automotive components
LCP (Liquid Crystal Polymer) flexible circuit board materials 
モバイル・車載機器向け LCP(液晶ポリマー)フレキシブル基板材料

Low transmission loss 
低伝送損失 

High frequency characteristics 
高周波特性 

Moisture resistance  
耐湿性
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Cross-section of a bus extender

Copper 
48 × 1.5 μm

LCP (Kapton) 
300 × 1.5 μm thick

Cross-section of the simplified model
A bus extender consists of

• 3 LCP layers, 100 μm each

• 4 copper layers, 12 μm each

• 2 epoxy glue layers, 25 μm each


The structure is simplified to

• 1 kapton layer, 300 μm

• 1 copper layer, 48 μm


The epoxy glue layers are omitted while the others are merged into a layer.

factor of 1.5 due to over wrapping



Simplified model for a quick commit, shapeMAPS3sPHENIX&Mechanical&Integra7on&
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Bus extenders run from ladders to 
ROC in a winding way… Detailed 
description in few days are 
extremely hard. 


Approximation of the structure to cylindrical shape is not so bad 
and can be done in a day.

Diameter: intermediate value should be used→ 300 mm

Length: same as bus extender’s to keep the same material budget 
→ 1200 mm

2 sets of cylinders are installed for inner and outer barrels.

300

mm 1200 mm

Copper

LCP 
(Kapton)

Copper

LCP 
(Kapton)

2 sets of cylinders for 
inner and outer barrels 
installed



Implemented model
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copper layer
kapton layer
copper layer
kapton layer

zoom!

Cross-section

←Bus extender cylinder

ladders

←endcap (not shown in my talk)



Implemented model
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120 cm

30 cm

view along this arrow

Side view of INTT outer barrel and bus extender cylinders



Implemented model

8 No over wrapping to the other materials found.

Cross-section of sPHENIX detector complex.



Report at sPHENIX Software and Simulations Meeting Yesterday

They warmly welcomed me and the updates😊

Questions and comments:

• Change of barrel diameter: How much is acceptance changed?

• Bus extender: Connecting material for the ladders and bus extender might give effect.

• Bus extender: Cone shape can be implemented in the next step.

• Bus extender: MVTX group is introduce a service barrel on one side. Let’s work not to make overwrap.

sPHENIX with SB

8/4/20 MVTX Service Barrel 8

Service Barrel Geometry
• The service barrel consists of:

1. Carbon fibre shell
2. Water cooling pipes
3. Copper power and signal cables

• The current simulation:
1. 1mm thick carbon peek for shell at 10.75cm radially
2. Cylinders of copper, water and polyethylene starting at 8.5cm radially
3. Each stave contributes: 0.0677 cm2 copper, 0.0098 cm2 water, 0.4303 cm2 of 

polyethylene
4. SB starts at 35 cm
5. SB length is 1.5 m

8/4/20 MVTX Service Barrel 4

https://indico.bnl.gov/event/7426/

https://indico.bnl.gov/event/7426/

