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Taiwan Shipping

« 200um sensors (Type-A x 6 + Type-B x 6) are to be picked
up on March 5.

e Silicon sensors to BNL
e HDI's to BNL



Silicon Sensors

« 150 sets are delivered to RIKEN by the end of May.

« Datasheet CD is handed to Kai-Yu. He will upload data to the
database.

¢ 129 sets + 2 bad sensor sets are shipped to NCU for testing
« 20 sets + 2 bad sensor sets are shipped to BNL

e 1 setis already in assembly process in REPIC.co as a 2nd test
module for Nara test bench. To be delivered by the end of

July.

 Another 150 sets is in preparation for the procurement in
JFY2019.




Silicon Sensors

« Silicon sensors are to be exported to BNL
« 50 sets from 1st batch + 25 sets from 214 batch (Untested)
« To be pick up on Nov.25t

« 56 sets silicon sensors are to be shipped to Taiwan
« 29 sets from 1st batch are already in Taiwan.

« 51 sets + b sets spares = 56 sets from 2" batch for 40 ladders
assembly in Taiwan

« 18 sets (20% of total 90 sets from 2nd batch) are to be QA tested.



Silicon Shipping

« 2019/7 20 sets to BNL (1st batch)

« 2020/11 75 sets to BNL (50 from batchl + 25 from batch-2)
« 2019/7 129 sets (1st batch) to NCU

« 2020/4 29 sets (1st batch) to NCU

« 2020/12 56 sets (2" batch) to NCU



HDI Export to BNL
. ID_ | Production | _ Delivery __|Shipping Destinaton

Taiwan 19 in June
1 ~ 59 Batch-1 2020/4/23 BNL 40 in June

60 ~ 79 Taiwan in Nov.
60 ~ 180 Batch-1 2020/7/31 80 ~ 84 Hayashi REPIC co. in Dec.
100,101,110,111,148~180 BNL in Dec.

181 ~ 244 BNL in Dec.

181 ~ 270 Batch-2 2020/10/29 245 ~ 246 Taiwan in Nov.

« 100 HDI's are to be shipped to BNL on Dec.16th
« 36 HDI's from Batch-1

« 64 HDI's from Batch-2
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NMoadule-70 Open Issue



Thru Hole Investigation Plan

Yield Sample HDI Module-70
\ A

Module-70
Destructive

Non-Destructive

»

»

X-ray

Microscope

« Same batch sample w/ o Trying to Schedule in « Same thru hole with
Module-70 the middle of April X-ray.
« Waiting for Yamashita » Expensive ($300) and « Module-70 will be
co.'s report can be done only 1 or destroyed
2 at the maximum. « No more calibration
+ X-ray resolution is at least one wedge

. not sufficient to side
e Noissue found )
observe open lines.
We are here




Thruhole Cross Section Observation

Goverlay Polyide 125 um .
Goverlay Glue 25 ym R e g I St
Gopper_plated 15 um

L1_Electrolytic copper foil 9 um

Base_Polyimide 50 pm ik
A GND L2 Electrolytic copper foll 9 pm : A» <

Regist 20 pum
Copper_plated 15 um
L1 Electrolytic copper foil 9 um

g

HVLINE+AGND

9 pm
Base Polyimide 50 pum
L6 Electrolytic copper foil 9 um

L5 Electrolytic copper foil 9 um

Base Polyimide 50 um
L6 Electrolytic copper foil 9 um

Base Polyimide 50 um
L2 Electrolytic copper foi 9 um

Glue 25 um | Glue 25 um

Base Polyimide 125 pm Base Polyimide 125 pm .

Glue 15 um | ] Glue 15 um A Ao
L3 Electrolytic copper foi 9 um RF LINE L3 Electrolytio copper foi 9 um ¢

Base Polyimide 50 um Base_Polyimide 50 um J
L4 Electrolytic copper foi 9 um PWR L4 Electrolytic copper foi 9 um

Glue 25 um I Glue 25 um H

Base_Polyimide 125 um Base Polyimide 125 um u p a tl n g

Glue 15 um | Glue 15 um

SIG er foil
I :

D GND

Glue 25 pm Glue 25 pm
Base Polyimide 25 um Base Polyimide 25 um
L7_Electrolytic copper foil 9 um L7 _Electrolytic copper foil 9 um
Copper_plated 15 um Copper_plated 15 um
Regist 20 pm Coverlay Glue 25 pm
um Coverlay Polyimide 125 um
Glue for support plate 40 um
438 um Support Plate FR-4 1.0t 1000 gm

TOTALE 438 pm

TOTALE 473 pm

Yamashita co. took one of the yield HDI from
Batch-1A production (HDI#1 - #59) and took
a microscopeshots of thruhole.

[2_1]14.69um

"
N

The cross section of thruhole looks very &
healthy and no indication of poor quality %
thruholes. |

Batch-1A production (HDI#1 - #59)
Next Step: perform reflow process and then

observe the thru hole again.
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Other non-destructive Measurement?

RESiSiE
e Ve

Q. Can we scrape off Regist/coverlay so
that we can still look into the thruhole

with a microscope?
A. We can scrape them off only at the

surface, but they penetrate into the
thruhole as the cross section shows. Thus
we still cannot see inside the thruhole.
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Thru Hole Investigation Plan

Yield Sample HDI Module-70
\ A

Non-Destructive

»

X-ray

« Same batch sample w/ e Trying to Schedule in
Module-70 the middle of April

« Waiting for Yamashita « Expensive ($300) and
co.'s report can be done only 1 or

2 at the maximum.

« X-ray resolution is
not sufficient to

observe open lines.

e No issue found

Module-70
Destructive
Microscope

Same thru hole with
X-ray.

Module-70 will be
destroyed

No more calibration
at least one wedge

\side j

We are here
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Microscope Measurement

We observed obvious cracks in these thru holes. These are
smoking guns of open lines in the Module-70.

We will investigate other thruholes to get some more hints
which helps to speculate the cause.
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Thurhole Comparison

Thicker

Good Example Module-70 (Batch-1B HDI#70)

100.00pm

Batch-1A production (HDI#1 - #59)

Thinner
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Conclusion and Plan

« We observed broken copper plating in both thruholes we
observed to be open.

« The copper plating thickness seem to be not constant. The
thickness is normal around the top layer, but it gets thinner than
it designed to be.

 This relatively poor copper plating may be the reason why it
easily be broken by tiny difference in the wirebonding conditions.

« We'll inspect into other thruholes to obtain more hints.



Stave Leak Issue



Batch-1 Carbon Tube Outer Radius

Kimuraya’'s Record

Batch-1 (Sept. 14 delivered) Tube Outer Radius [mm] @ position-1 Batch-1 (Oct.5,2020 delivered) Tube Outer Radius [mm] @ position-1
[3.006, 3.0086]  (3.0086,3.0112]  (3.0112,3.0138]  (3.0138,3.0164]  (3.0164, 3.019] [3.005, 3.0082] (3.0082,3.0114]  (3.0114,3.0146]  (3.0146, 3.0178] (3.0178, 3.021]
Batch-1 (Sept. 14 delivered) Tube Outer Radius [mm] @ position-2 Batch-1 (Oct.5,2020 delivered) Tube Outer Radius [mm] @ position-2

[3.004, 3.007] (3.007, 3.01] (GRS (3.013, 3.016] (3.016, 3.019] [3.003, 3.0064] (3.0064, 3.0098] (3.0098, 3.0132] (3.0132, 3.0166] (3.0166, 3.02]

« Unfortunately only data for 10 tubes remain. Other 90 tube’s data were deleted for both Sept.14 and Oct.b
deliveries.

« The outer diameter of tubes were biased towards positive tolerance (3.0 +0.127mm), unfortunately.
18



Batch-1 (Oct.5,2020 delivered) Tube Outer Radius
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Asuka measured the outer diameter by themselves.
These these tubes are kept track of tube & stave ID number and the outer diameter of the tubes.
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Batch-1 Carbon Tube Outer Radius

Kimuraya’'s record

Batch-1 (Oct.5,2020 delivered) Tube Outer Radius Batch-1 (Oct.5,2020 delivered) Tube Outer Radius [mm] @ position-1
[mm] (Measured at Asuka)
*Several tubes from September 14th delivery are included ﬂ .
[3.005, 3.0082] (3.0082,3.0114]  (3.0114,3.0146]  (3.0146, 3.0178] (3.0178, 3.021]

Batch-1 (Oct.5,2020 delivered) Tube Outer Radius [mm] @ position-2

|2 P ) Q Q
(2.958, 2.965] (2.973, 2.980] (2.988, 2.995] (3.003, 3.010]
[2.950, 2.958] (2.965, 2.973] (2.980, 2.988] (2.995, 3.003] (3.010, 3.018] [3.003, 3.0064] (3.0064, 3.0098] (3.0098, 3.0132] (3.0132, 3.0166] (3.0166, 3.02]

Kimuraya’s record remains only 10 tubes out of 100 tubes.
Asuka’s outer diameter in house measurements are recorded for ~90 tubes out of 100 tubes.
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Batch-1 Stave with known outer diameter
of carbon tubes

B R AR T « 15 tubes out of 100 batch-1
it MM RE NP e Sl e N SLICIE I ” ' p. xmrTr (October 5th) delivered tubes were
e - o S implemented to 75 batch-1 staves.
h :'i“ “"l"I:" "" - ..... — - = “:‘:“ i w7 | .+ These tubes are relatively smaller
e =S mtS o aeS | diameter tubes.
SRR R Z= - = - EmmE =+ ¢ 11 tubes out of 15 tubes are kept
T == o CEne R == track of the outer diameter and
e . staelD,
e E E snE e ~© + Using this information, | tried to
- SEEE : e §_, = Bt correlate between leaking tube
=EE:= : s . foundin BNL and the outer
—— . SIS E diameter.
z = e : = « There found 1 leaking tube found
e = for the outer diameter of 3.000.
Gl B = = I er bth delivered tube |
=t o e e 5 et S ]
. B e
= T B ™) e L oo S B SR S 4




Batch-1 Stave with known outer diameter
of carbon tubes
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Concerns

® BatCh—Z tu be d|a meterS are Batch-2 Carbon Tube Outer Diameter [mm]

80

all less than 2.996.

e We found a leak for the
3.000 tube.

e |s the 2.996 tube safe
enough”?

e Further investigation may be
needed.

70 |

60 |

50 |

40 |

0 |

Found a leak
20 |

10 |

0
[2.938,2.9496] (2.9496, 2.9612] (2.9612,2.9728] (2.9728, 2.9844] (2.9844, 2.996]

3.000
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ROC

Regulator



ROC-9

« Repair of DF18 connectors for column-A,C are completed.
« Analogue/Digital Regulators are replaced.

™  Column-A_— | Column-C___

Digital 3.3V 3.0V
Analogue 3.0V 2.8V

e To be shipped to NWU.

« We resume operating voltage optimization study with the
bus-extender configuration in NWU and finalize the regulator
output voltage.
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1008

ROC Testing in

RIK




1008 ROC Test in RIKEN

« As we discussed in January bth, 2021 INTT meeting, we start
preparation for 1008 ROC test in RIKEN together with
regulator replacements for the FPHX powers.

« While Milan is in BNL, | would like to ask Milan to

disassemble ROCs from the FVTX big wheel and send them
to RIKEN.

« Some other modules are also need to be shipped to RIKEN.
See following list.



1008 ROC Status

« List of ROCs already disassembled from the big wheel

INTT ROC ID

FVTX ROC ID SW SW 27
Location on Sept. 28, 2020 Taiwan Taiwan

Location on Oct. 20, 2020 NWU BNL? NWU?

To be shipped from BNL to RIKEN:
24 ROCs - 3 ROCs = 21 ROCs
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& docs.google.com

.

F |

1z Optical LC-LC fiber (SC, BCLK. START)

i

To be shipped from BNL

13 Slow Control USB A to B cable

To be purchased in RIKEN

E INTT Standalone Hardware List & & o a

7740 W BR S\ BRER F-¥ V-l FEAY Al7 BERE D

e o PO00% - NTS % 0 00 123 Adal 12 -s:gi ¢ H g.L.H..v/.ong]v.z.a.
[+ - N/A
A B c D

i ltems Make Quantity Status Action on NCU

: PC

3 PCle-65368 Board NI

4+  SHCE8-CE8-D4 Cable NI

5 653x Cable Adaptor NI

& ROC 21|To be shipped from BNL

7 Optical Driver for Data (mounted in ROC) N/A To be shipped from BNL

8 FEM 2|To be shipped from BNL

s FEM-IB 1|To be shipped from BNL

0

VME Crate 1| Available in RIKEN
11 Optical Data Fiber 2| Available in RIKEN

lest bench setup hardware list

¢

)

Wt

1 FPGA Download Cable Actel

15 FPGA Download Cable Xilinx

16 Beam Clock Board To be shipped from BNL

17 Beam Clock Board Power cable To be made in RIKEN

18 FVTX ladder + Bus Extender To be shipped from BNL or NWU

1 INTT module |N/A

20 Conversion Cable |NA

21 Flat twist pair BLCK cable To be made in RIKEN

22 LV cable for ROC To be made in RIKEN

23 FPHX Chip Power Cable To be made in RIKEN

24 Silicon Bias Cable IN/A o
+ B Hardware List ~ IfFR(&aN) ~ n

g -

Test bench Setup from Scratch

Exoeuthve Summary oo s soucel

PG satup oo st sl

Datm-taing oo | s e

&R Teh Pt Wekfie Coredaders g ad

Mosd B Bisowre View bty 0 Moy w | Seach i a

» nawacson pdh #
« Hartware Lint googie soesadeeed &

—

» Matonal instrament POl Board inesiation

« N (5E bepiaten

» Pyhon basiaton

« PO Dviver Wamiation

» Vi o imtaancn

« Booet Inyaon

» PO inasiation

= Litere SoC mstalasion

= Finsl Sang

« Move GUN nstataton
 DUAG GUA L
+ Comgpls wih Python

« o 10 comgie FIEM FPOA cades (DATA & 50}
« How o comple read DAG
= DAD sengp
« How o downioed FPGA
« ROC
« FEMAFEVD
= o b o DA
« Calibration mode

https://docs.google.com/spreadsheets/d/1G3sE67uU5dOf9wW7EyYjSG7qJ508biLGIrJeUtQugx4Uc/edit#gid=1162282211
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Source lest Fixture Cost
Sreakdown




Source Test Fixture Quote

Material Cost $2,000
Design $3,000
Machining (Fixture + Control Box) $4,000
Assembly+ Testing + Tuning $1,500
Misc (profit, tax, etc:-+) $3,000
Total $13,500

Total without Design Cost $10,500
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Source Test Fixture Quote

Material Cost N/A $2,000
Circuit/System Design 32 $2,500
Print Circuit Board Design 8 $500

Machining (Fixture + Control Box) 64 $4,000
Assembly+ Testing + Tuning 24 $1,500
Misc (profit, tax, etc:-+) $3,000
Total $13,500

Total without Design Cost $10,500
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Control Box Material Cost Breakdowns

Make : Oriental Motor

Eﬁ ‘.‘:‘.‘;i iz e
(tAERSEY)

/

OO

o

(-

..

¥ HfE

O

BIZDLT - -
.:tE'L' |ﬁ§':7‘$ Hu

Unit price (JPY)

AT 84,8303
?rjy_aF:; 3,820
;—’1—::;.}:1; SB 8,500H
7*:_;?3:/ 12,7508
» OPX-2A

jj?ca o 9,180M

Quantity

84,8308

3,400/

3,820H

8,500M

12,750H

astRE ®A)

Total

58

5B

58

58

58

58

Hl g &

Hl g &

Hl g &

Hl iR &

Hl iR &

Hl iR &

~$1.3k
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Fabrication Plan

« 1st one delivery is expected in the middle of April

« 2nd one is to be fabricated without waiting for the 1st one
using the budget for JFY2021.



Interception Board Update



Simulation Parameters
__

Line Length [mm]
Width [pm] 80 110 ->80 80 80
Pitch [um] 80 100 ->80 80 80
Damping Resistance [Q] 91 : : -
Resonance Frequency [MHz] 500 600

Dielectric Material RO4350B FR4 RO4350B FR4
Thickness[pum] 760 500/37 760 800
Relative Permittivity 3.60 3.9 -4.37 3.66 3.9 ~4.3
Tangent 0.0037 0.004 0.0037 0.004

ME : FR-41RE : 0.5mmi2E (4B TR LIEEH)
ZI)—R— L 1 0.156mm 94V /AR—R
110 u m/lOO/Jm 36



Updated Simulation

03 03
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Simulation-1 (L=10cm) Simulation-1l (L=0.60cm)

The signal distortion is better than the original simulation.



L oad Map

We are here now

4

Simulation Simulation Fabrication

2~4 weeks 1~2 weeks h~6 weeks

Male header

Total Quantity 6 (3 male + 3 female header pin types)
Expected Delivery : middle of April

Female header
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