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IHEP PPA Hybrids Metrology CE:

D E — F

* 5 hybrids so far. 3X and 2Y.
A yhri
glue - metro e bonded
* Here 5 IHEP hybrids + swapped
hybrids results shown.
PC-2104 H
PPA_SS2
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Requirement for hybrid metrology &
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Z height: * XY Position:
* Glue height (chip-hybrid)

* Nominal 120; Tolerance: 80-160um; The chip position over hybrid fiducials:

* Total package height AX,Y < 100um.
* Nominal 800; Tolerance: 760-840um;

. In our current assembly,
* Tolerance is large so usually pass;

Usually several positions beyond the
limit.



Swap Hybrid GPC1938 X 008 A H3

For repeatability test, we measured this hybrid twice.

Glue Thickness[um]

180

2 results are consistent to each other.

GPC1938 X 008 A H3 Chip-Hybrid Glue Height
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Total Package Heightfum]
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® 1st measurement
® 2nd measurement
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Tilt
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GPC1938 X 008 A H3 Front End Tilt GPC1938 X 008 A H3 Back End Tilt GPC1938 X 008 A H3 HCCTilt
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The tilt range is smaller than 0.025. All the results can pass this test.
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Position XY CEP) O

The swap hybrid shows very good agreement in XY position.

GPC1938 X 008 A H3 X Difference GPC1938 X 008 A H3 Y Difference
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Our script will out put 7 plots. For simplicity, 2 z plots and xy plots will be shown in the following.
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IHEP-X-0012, GPC-2104-002-H4

Hybrid on PPA_LS1.

Glue height~100um indicates the glue come out.
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Glue Thickness
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Glue Thickness [pm]
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Total Package Height [pm]
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IHEP-X-0012, GPC-2104-002-H4 (o one chip, the et and ety -

difference in 80um, with 0.8cm x

Now, IHEP hybrids perform good on X position but distance. As the slope 1%, it’s
bad on Y position. large, but difficult to recognize
by eye.
Asic Positions X Asic Positions Y
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As one Y position beyond the limit, typically the metrology is failed.

But the hybrid still can bond and do electric test.
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IHEP-X-0013, GPC-2104-002-HO

X Hybrid on PPA_SS1.

Same 100um glue height, same shape for package height.
Package height do not consider hybrid plane.

So it’s totally due to the hybrid pickup tool.

Glue Thickness Package He|ght
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id on PPA_SS1.
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IHEP-X-0015, GPC-2104-002-H2

X

Hybrid on PPA_SS2.

Same 100um glue height, same shape for package height.
Xiyuan reported that she saw serious glue come out for this
hybrid. But in metrology it’s in the limit.

180

Glue Thickness
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Glue Thickness [pm]
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IHEP-X-0015, GPC-2104-002-H2

0.15

So far so good. (Good news!)

But difficult to keep this result and avoid the bad y alignment.

Asic Positions X

0.10 +
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0.00

—0.05 +

Difference from reference X coordinate [mm]

—0.10 +

—0.15
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Difference from reference ¥ coordinate [mm]

Asic Positions Y
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Database

e Database need json file.
* Thanks Shudong to fix the script.

* One typical metrology result in
database like:

* With the raw file uploaded.

ASIC Metrology

M| Institute of High Energy Physics, Chinese Acade 6
my of Scie: IHEP
2 @@ ASIC Metrology ASIC
2022/6/15 03:04:03
[+]
4z [ STAR Hybrid Assembly - X
Assembly 2
Tested at stage: RIS
itkdataflow master
SmartScope CNC300
Kaili Zhang
{"ABC_X_0":115.94,"ABC_X_1":102.57,"ABC_X_2":105.14
,UABC_X_3":182.26,"ABC_X_4":106.58,"ABC_X_5":111.4
L "ABC_X_6":189.81,"ABC_X_7":107.95,"ABC_X_8":169 .
{"ABC_X_0":[[97.53,191.93],[95.78,96.05]]
L"ABC_X_1":[[-37.12,-1.94],[-37.86,112.01]]
,"ABC_X_2":[[32.28,95.86],[32.061,79.01]] .
{"ABC_X_0":[0.000445,0.000532],"ABC_X_1":[0.000914,0
Chip Tilt [tilt A, tilt B] .0P1656], "ABC_X_2":[0.000304,0.001013], "ABC_X_3"
:[0.000723,0.00077],"ABC_X_4":[0.000418,0.000088] .
{"ABC_X_8":779.38,"ABC_X_1":783.03,"ABC_X_2":791.79
Height [um] ,"ABC_X_3":794.04,"ABC_X_4":801.89,"ABC_X_5":883
.43,"ABC_X_6":884.37,"ABC_X_7":804.99,"ABC_X_8" .
[+]

Attachment List @

e - o |=
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GPC2105_Y_002_C_H4 s

Y Hybrid on PPA_SS1. Twice.
Y pickup tools very buggy.

180 GPC2105 Y 022 C H4 Chip-Hybrid Glue Height 560 GPC2105 Y 022 C H4 Total Height
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@ 2nd measurement
o e -, g
140 - ‘c
—_ >, 820 -
2 z
E 120 - @
% © 800 -
£ 100 - < o
g & e © °
5 T 780 1 o *
B0 === mmmmm e ——m————— oo ————— - 8- = °
® e o @ ]
¢ * s 8 e 760 4—————- et et
00 ® 1st measurement .
® 2nd measurement ®
4[} T T T T T T T T T T T ?‘4(] T T T T T T T T T T T
© p oo » o 6 o o
Py R L I F &P F P S F d‘
@@@‘*@@@“@“@0@“@“0& SR R 2 &

22/8/26 Kaili 13



GPC2105 Y 002 C H4

Y Hybrid on PPA_SS1.

GPC2105 Y 022 C_H4 X Difference
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Difference from y coordinate[mm)]
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GPC2105 Y 002 C H2

Y Hybrid on PPA_SS2.

180

Glue Thickness

160 +

140 +

120 +

Glue Thickness [pm]

100 +
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GPC2105_Y_002_C_H2

id on PPA_SS2.

Y Hybr

Asic Positions Y

Asic Positions X
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860

840

820 4

Total Package Height [um]

780 A

760

740

INt

X hybrid pickup tool is not calibrated very well.
Package height, the absolute height for chip surface shows pattern.
All glue for x hybrid is ~100um, and several glue come out.

Package Height

800 o
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H

INT:

Serious issue for y pickup tool.
Glue very insufficient.

Difference shape for total package height
->Relate to assembly technique.

GPC2105 Y 022 C_H4 Total Height
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® 1st measurement
® 2nd measurement
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