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The Subsystem
 Technical O

verview
•

Silicon Sensors
•

silicon strip sensors m
anufactured by Ham

am
atsu Photonics Co.

•
78m

m
 pitch strip sensors are oriented parallel to beam

 direction
•

Thickness (200 –
320µm

) is under optim
ization. 

•
HDI
•

Sam
e 7 layers design and layout as FVTX. 

•
Less technological challenge in circuit w

ise (line w
idth, pitch,etc) 

than FVTX’s, but longer 40cm
. 

•
Ladder
•

High therm
al conductivity plate + air/liquid cooling is under 

developm
ent.

•
Bus Extender
•

Long 1.3 m
eter (factor of 3 longer than FVTX’s) is required due 

to spatial constraint w
here RO

C can be located. 
•

Technical challenge to establish by m
ultilayered FPC. 

•
Readout Chip and Electronics
•

Reuse FVTX’s FPHX chips and electronics.
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Layer
R

adius
(cm

)
The num

ber
of ladders

S
trip size

(φ x z, m
m

)

0
6

48
0.078 x 18

(18)

1
8

26
0.086 x 12

(20)

2
10

32
0.086 x 12

(20)

3
12

38
0.086 x 12

(20)

•
Layer-0

•
Layer-1,2,3

FPHX
Chip

20.8mm

HDI

9m
m

 x 10
FPHX chips, Total z=90m

m

Sensor-A
Sensor-B

40cm

Strip orientation

16m
m

 x 8
FPHX chips

20m
m

 x 5
FPHX chips

Total 13 x 2 side =26 chips

Sensor-A
Sensor-B

38mm
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Subsystem
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I. N
akagaw

a (RIKEN
/RBRC)

R. N
ouicer (BN

L)

Softw
are

G. M
itsuka

(RBRC)

Bus Extender
T. Hachiya

(N
ara U

iversity/ 
RBRC)

Layer 0/Test 
Bench

Y. Yam
aguchi

(RBRC)

“Ladder 
Assem

bly/Testing
W

ei Xie
(U

niversity 
Purdue)”

Consultant
Y. Akiba

(RIKEN
/RBRC)

Project M
anagem

ent

Subsystem
 M

anager
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Silicon Sensors, 
¥53,300,000 

HDI, ¥44,800,000 

Bus Extender, 
¥3,856,000 

FPHX Chips, 
¥4,360,000 

Stave Ladder, 
¥18,780,000 

Barrel M
ount, 

¥2,200,000 IN
TT Space Fram

e, 
¥2,200,000 

Electronic Services, 
¥4,500,000 
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¥0
¥5,000,000

¥10,000,000
¥15,000,000
¥20,000,000
¥25,000,000
¥30,000,000
¥35,000,000
¥40,000,000
¥45,000,000
¥50,000,000

2016
2017

2018
2019

2020

Cost (Yen)

Year

Fixed Cost Total

Labor Total

CD0
CD1/CD-3a

CD2/CD-3b

Fabrication
R&

D
Install
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3 prototype Silicon Ladders for Layer1,2,3 are assem
bled in BN

L (June, 2017) 

Good response 
betw

een input 
calibration pulse 
and output ADC

O
verall response 

w
ere confirm

ed 
to be good. M

inor 
issues to be 
addressed.
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Status and Highlights
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-5dB @
 4M

Hz 

•
Bus Extender
•

Electrom
agnetic field sim

ulation study of 1.3m
 FPC is ongoing by Tokyo M

etropolitan 
Industrial Technology Institute.

•
R&

D w
ith a

com
pany

w
ho has an experience

to m
anufacture a single

layer 1.3m
 FPC. 

Exposure m
achine facility
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1.
R&

D status is on schedule. 
2.

N
o m

ajor issues are found in the ladder prototype for layer-1,2,3.

•
Issues and concerns:

•
M

ultilayered 1.3 m
eter long bus extender by FPC hasn’t been established yet.

•
Longer the FPC, the w

ider line w
idth and pitch are required, w

hich leads 
m

assive cable and connectors. 
•

Engineering investigation is urgent how
 m

uch space can be allocated for the 
bus extenderand

connectors w
ithin

the
spatialconstraintbetw

een
M

VTX and 
TPC inner boundaries.

TPC inner boundary

Space for IN
TT bus 

extenders and connectors

•
Heat transfer by high therm

al 
conductivity plate over 40cm

 
long HDI has not been 
established. 

•
N

eed to design full air/liquid 
cooling for additional m

aterial 
and com

plicated system
 as a 

trade off in case above 
doesn’t w

ork.

Bus ExtenderCooling


