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Half-ladder assembly

Total | Good bondr:?itg(’::sted Bad
Chip to HDI 11 1 0 10
Sensor to HDI 6 4 1 1
Encapsulation 3 3 0 0 One in NWU
Thermal cycle 30 26 0) 4
all bonded 27

1 ~6 un-bonded 7
7/ ~ 25 un-bonded 0
> 25 un-bonded 3

Bonding performance (chip to sensor)
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Stave : 01-0060, Half-ladder 051, Half-ladder 264  Assembly date : 2021/4/28
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1 ladder, calibration results and manual file are on the way tot BNL
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Twist test : tool

We made a clamp, try to do twist test with a torque screwdriver.
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GBSC : Glue Between SST & CFT
Outside glue : the glue to connect SST and stave body

Carbon Fiber Tube (CFT)

Stainless Steel Tube (SST)

If we twist the stave by clamp + torque screw driver (0.8N*m)| Test 1

4/\>

Pass criteria Fail, SST rotate

" SN, /

GBSC & outside glue GBSC is NOT sufficient but Lose the connection with Outside glue

are both sufficient outside glue is too strong,
Test 2

GBSC is sufficient GBSC is NOT sufficient

Test 2 is in next slide
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Test 2

GBSC is sufficient GBSC is NOT sufficient

Test 2 : no good method so far.
Can’t do Visual inspection : outside glue covers the joint point.
If we manually twist SST by hand for test 2

Outside glue overlap the joint point /\

4 : _
GBSC and CFT are both good GBSC is good but we damage the GBSC is bad
CFT as we twisted it too much

2021-04-20/15:51%28
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Glue sticks on CFT

K‘ Rotate 450

When SST is rotated by 450, the glue on CFT also rotates, and results in the damage on the surface of stave
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stave test procedures revision &2,

0.8 N*m twist test

If it fails (tube is rotated by 450) & & surface doesn’t be damaged

20 psi pressure, submersion test (to test glue between SST and CFT)

If it passes the leakage (leakage < 0.1 psiin 10 mins) && submersion test

Recover the connection between SST and outside glue by DP460
(DP460 procurement is on going)

It may be the proper way to test stave, but it’s time consuming
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Twist test status

All staves we have in Taiwan are shown below

Batch-1, barrel-1
Seral number Twist test

Operator North South
Purple : practice, hand criteria :
- 0.8 [N*'m)] 45 degree
blue: assembly G: good
B: bad
01-SIN0O12
01-SIN0O1S
01-SIN0018 we |[ERNIED
ot-siN0o21
01-SIN0024
01-SIN0O27 WC
01-SIN0030 WC
01-SIN0033 WC
01-SIN0036 WC
01-SIN0039 WC
01-SIND042 WC

Purple : twist practice, by hand

Blue : has been assembled

Batch-1, barrel-2

Senal number Twist test
Operator North South

Purple : practice, hand criteria :
, 0.8 [N*m] 45 degree
blue: assembly G: good
B: bad
02-SIN0OD1
02-SIN0OODS
02-SIN0OOG
02-SIN0O13
02-SIN0O16
02-SIN0019
02-SIN0022

02-SIN0025 we |GG

Batch-2, barrel-1

Senal number Twist test
Operator North South

Purple : practice, hand criteria :
: 0.8 [N*'m] 45 degree
blue: assembly G: good

B: bad

01-SIN0045 WC
aiiSiNogss T ow
01-SIN0051 WC
01-SIN0O54 WC
01-SIN0O57 WC
01-SIN00B0O

01-SIN00B3 WC
01-SIN0OGS WC
01-SIN0069 WC
01-SIN0O72 WC

02-SIN0028

ozsiNoo3t
02-SIN0034 we  [ENER

02-SIN0039
02-SIN0040
02-SIN0046
02-SIN0049
02-SIN0052

So far, only 1 barrel-2 stave passes
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®8 trials = 1 passed

leakage test leakage test submersion

Serial number Twist test operator AP test

Operator  North South 20-10

criteria :

0.8 [N*m] Unit [psi]

45 degree G<0.05 G : no bubble
Purple : practice | G: good 0.05<0OK<0.1 B : bubble
blue: assembly |B: bad B>0.1 appear
| I

01-SINO045 WC
01:SIN0048 | cw
01-SINOD51 WC
01-SINO054 WC
01-SINO0S7 WC
01-SIN0GO
01-SINODOE3 WC
01-SINO0OE6 WC
01-SINODES WC

01-SINO072 WC
I
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Twist test status

* We first focused on barrel-1
e 23 barrel-1 staves in total (Batch-1 : 13, Batch-2 : 10)
» 2 staves — failed in leakage test
» 2 stave — ladder assembly.
* 6 staves — twist test practice (all are bad in flatness)
* Remaining : 13 staves
e 13 trials -> 13 failed
* We recorded the twist test for all staves and took photos after twist,
photos and videos are in the

® Leakage & submersion test for 8 batch-2 barrel-1 staves were
performed after twist test —
° of submersion test
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https://drive.google.com/drive/folders/1f8R8aEmJz9g2DNqx4T0a_AHquIqYuIAX
https://drive.google.com/drive/folders/1rBkue36EWnYPXUMrUX_Ds9jUvaRPWh0u?usp=sharing

®* We assembled second ladder, it is on the way to BNL with ladder
assembly box
®Stave ID : 01-0060 (passes leakage, submersion & flow test,

).
® Half-ladder ID : 051, 264 (Both are not fully functional)

®* We stop the twist test

® Leakage & submersion test for 8 batch-2 barrel-1 staves were
performed after twist test —

® Question : should we keep twisting staves or should the criteria
be lower ?
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Attention

®* The 3-pins adapter is outside the fixture.

® You may need to lift the tail of HDI a little bit when moving the
ladder out from box, to avoid the jamming of the adapter and
fixtiira |
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® The principle is to fix the ladder by foams. The foams apply some
pressure to fix the ladder.
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e clamps to fix the ladder

Baseplate

Cheng-Wei Shih (NCUHEP, Taiwan)



® General chip : output signal & clock. Example : CMS Pixel
® Clock : to synchronize with following electronics
®INTT FPHX : output signal only

Eye-diagram w/o bus-extender

En— FPHX - ROC synchronize method :

i fix the phase at 180°
g - : : :
% iel FPHX Data | : :
§ 2 : — ! :
o4 A4 A3 '
e ok o]
Eye-diagram w/ bus-extender : 84 : [83 | :
LVDS current 8mA with Bus-extender CLKgOI : | : :
06 | C3 |
) ROG CLK18) ‘ O]
_'8) E02 ' ‘ 4: D3
ERN ‘ .
2 ol CLK270 : |
O ,f et teomaas
of works in FVTX (short transmission cable)

slow voltage rising rate
Goal : try to change the phase
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INTT test stand

Assembly in progress
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