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Wire bond samples ePl&ﬁ«({T)»

We received Samples from LTU to trlal Wire CoverIayer(insz;.llliti_r15§l;‘2‘n Pi 12.5 (25)um KaptOn Ni-SnBi
wire bonding (and perform pull tests on). T

Samples also share with Liverpool for these trials.seecer #zm — Hapton

« Single Al foil layer: LTU-15-10 "_

« Dual Al foil layers: LTU-15-10 + 25pumKapton + LTU-15-10

Initial findings from Liverpool
were reported at the last
Electrical Interfaces Meeting. | |,
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https://indico.bnl.gov/event/25584/contributions/99482/attachments/61126/105015/Foils_bonding_Liverpool.pdf
https://indico.bnl.gov/event/25584/

No samples have been

MOuntl ng OptIOnS cleaned for these tests

dN

Focussed on Dual Al foil layers
(LTU-15-10 + 25umKapton +
LTU-15-10) for 1St trials.

3 mounting options considered:
« Vacuumed with a diffuser.

1ANINT

)
-

0 04£-20-6%

- O0dY3AIT 40 ALISY

* Vacuumed directly to jig
(naked).

« Taped flat.
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Material considerations )| )
\\

Liverpool showed that wire bonding onto this Al foils behaves very
differently that to a standard PCB/silicon chip.

* Had to adjust bond parameters just to get wire to weld.
* Even then results were inconsistent.
 However, did show that good welds can occur.

PCBs (typically) have thin metallisation on thick (FR4) substrate.
ASICs (typically) have thin metallisation on silicon substrate.

 The metallisation can be similar to that on these foils (=15 um Al).
* The substrate are very rigid* compared to these foils (<50 um Kapton).

F9 UNIVERSITYOF * 1 .
R BIRMINGHAM For silicon >100 um thick.



https://indico.bnl.gov/event/25584/contributions/99482/attachments/61126/105015/Foils_bonding_Liverpool.pdf

Soft substrates ePl&j («ET)»)

Had to rethink the bond parameters due to these more flexible substrates.
Many parameters are optimised for rigid substrates(with soft wire):

* Touchdown force (cN) — how much resistance the tool receives to
known It has made contact.

* QOvertravel (um) — how far the tool is pushed into the substrate after
making contact.

* Bond force (cN) — how much extra the tool pushes while welding.

* Deformation (%) — how much the wire should change before welding Is
complete.

How much Is one compacting the substrate, rather than the wire?

7 UNIVERSITYOF
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" " No samples have been 7
ere bOnd trlaIS cleaned for these tests ePI&j(((ETD)»

. = - TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 [ Mean (g) | SD (9) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
I n Itl aI Settl n S Taped 0 N/A N/A N/A N/A N/A N/A N/A
g 18 35 20 20 50 25 90 ccc w. grain | Vac'd (naked)| 0 N/A N/A N/A N/A N/A N/A N/A
Vac'd (diff) 0 N/A N/A N/A N/A N/A N/A N/A
(Sta n d ard Taped 0 N/A N/A N/A N/A N/A N/A N/A
. 16 50 18 20 50 25 90 ccc w. grain | Vac'd (naked)| N/A N/A N/A N/A N/A N/A N/A N/A
P C B) f al | to Vac'd (diffy | N/A N/A N/A N/A N/A N/A N/A N/A
Taped 9 6.99 1.80 0 0 0 5 4
16 50 18 24 50 25 90 ccc w. grain | Vacd (naked)| 3 4.94 0.80 0 0 0 3 0
get successful i I R 0l D D I D
Taped 8 4.74 1.18 0 0 0 8 0
We I d S 14 50 16 24 50 25 20 ccc w. grain | Vac'd (naked)| 3 6.44 0.86 0 0 0 3 0
. Vac'd (diff) 9 6.00 1.91 0 0 0 9 0
Taped 9 13.30 | 1.38 0 0 0 6 3
- 14 50 16 24 25 25 20 ccc w. grain | Vacd (naked)| 9 14.37 | 1.68 0 0 0 6 3
L Owe rl n g Vac'd (diff) 10 13.12 | 1.76 0 0 0 3 7
. Taped 8 1121 | 1.75 1 2 3 0 2
T F + B F Wh I I e 14 50 16 24 25 25 45 Heraeus w. grain | Vacd (naked)| 9 13.22 | 1.37 2 2 3 0 2
] Vac'd (diff) 4 9.61 0.32 0 0 0 4 0
- - Taped N/A N/A N/A N/A N/A N/A N/A N/A
I n C re aS I n g D ef 14 50 16 24 25 25 90 Heraeus w. grain Vac’'d (naked) 7 13.45 0.87 3 0 2 2 0
. Vac'd (diff) 8 11.44 | 2.18 4 1 1 2 0
h ad I Ittl e effe Ct Taped 10 9.65 1.37 9 0 0 0 1
"l 14 50 16 24 25 25 45 cce w. grain | Vac'd (naked)| 10 11.93 | 0.72 8 0 0 1 1
Vac'd (diff) 9 1070 | 1.82 8 0 1 0 0
Taped 10 10.73 | 2.18 2 1 1 0 6
F u I I S p re ad S h e et 14 50 16 24 15 15 45 cce w. grain | Vac'd (naked)| 10 1157 | 1.74 9 1 0 0 0
Vac'd (diff) 10 1002 | 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w.grain  |Vacd (naked)| 9 10.40 | 1.88 8 1 0 0 0
UNIVERSITY’OF Vac'd (diff) 10 9.95 2.27 6 0 0 4
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https://cernbox.cern.ch/s/UJOOWHfJxDD36Kj

" " No samples have been 7
ere bOnd trlaIS cleaned for these tests eP'I&j(«ETD)»

. m TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 [ Mean (g) | SD (9) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
Ad d Itl O n al I Taped 0 N/A N/A N/A N/A N/A N/A N/A
y 18 35 20 20 50 25 90 cce w. grain | Vacd (naked)[ 0 N/A N/A N/A N/A N/A N/A N/A
- - Vac'd (diff) 0 N/A N/A N/A N/A N/A N/A N/A
I n C re aS I n g U S Taped 0 N/A N/A N/A N/A N/A N/A N/A
16 50 18 20 50 25 90 ccc w. grain | Vac'd (naked)| N/A N/A N/A N/A N/A N/A N/A N/A
St ate d to et Vac'd (diff)y | N/A N/A N/A N/A N/A N/A N/A N/A
g Taped 9 6.99 1.80 0 0 0 5 4
16 50 18 24 50 25 90 ccc w. grain | Vac'd (naked)| 3 4.94 0.80 0 0 0 3 0
SO m eWh e re . Vac'd (diff) 4 5.48 0.98 0 0 0 4 0
Taped 8 474 1.18 0 0 0 8 0
14 50 16 24 50 25 90 ccc w. grain  |Vacd (naked)| 3 6.44 0.86 0 0 0 3 0
Vac'd (diff) 9 6.00 1.91 0 0 0 9 0
Taped 9 13.30 | 1.38 0 0 0 6 3
14 50 16 24 25 25 90 ccc w. grain | Vac'd (naked)| 9 14.37 | 1.68 0 0 0 6 3
Vac'd (diff) 10 1312 | 1.76 0 0 0 3 7
Taped 8 11.21 | 1.75 1 2 3 0 2
14 50 16 24 25 25 45 Heraeus w. grain Vac'd (naked) 9 13.22 1.37 2 2 3 0 2
Vac'd (diff) 4 9.61 0.32 0 0 0 4 0
Taped N/A N/A N/A N/A N/A N/A N/A N/A
14 50 16 24 25 25 90 Heraeus w. grain Vac'd (naked) 7 13.45 0.87 3 0 2 2 0
Vac'd (diff) 8 11.44 | 2.18 4 1 1 2 0
Taped 10 9.65 1.37 9 0 0 0 1
14 50 16 24 25 25 45 cce w. grain | Vac'd (naked)| 10 11.93 | 0.72 8 0 0 1 1
Vac'd (diff) 9 10.70 | 1.82 8 0 1 0 0
Taped 10 10.73 | 2.18 2 1 1 0 6
F u | | S p re ad S h e et 14 50 16 24 15 15 45 ccc w. grain | Vacd (naked)| 10 11.57 | 1.74 9 1 0 0 0
Vac'd (diff) 10 10.02 | 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w.grain  |Vacd (naked)| 9 10.40 | 1.88 8 1 0 0 0
‘ UNIVERSIT‘[OF Vac'd (diff) 10 9.95 2.27 6 0 0 4
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https://cernbox.cern.ch/s/UJOOWHfJxDD36Kj

" " No samples have been 7
ere bOnd trlaIS cleaned for these tests ePI&j(((ETD)»

TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 [ Mean (g) | SD (9) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
B O n d S We re Taped 0 N/A N/A N/A N/A N/A N/A N/A
18 35 20 20 50 25 20 ccc w. grain | Vacd (naked)| 0 N/A N/A N/A N/A N/A N/A N/A
- Vac'd (diff) 0 N/A N/A N/A N/A N/A N/A N/A
done in small N I T e e B e I T
16 50 18 20 50 25 20 ccc w. grain | Vac'd (naked)| N/A N/A N/A N/A N/A N/A N/A N/A
ro u S (Of 1 O Vacd (diffy | N/A N/A N/A N/A N/A N/A N/A N/A
g p Taped 9 6.99 1.80 0 0 0 5 4
- 16 50 18 24 50 25 90 CccC w. grain Vac'd (naked) 3 4.94 0.80 0 0 0 3 0
WI reS) . Vac'd (diff) 4 5.48 | 0.98 0 0 0 4 0
Taped 8 474 | 1.18 0 0 0 8 0
14 50 16 24 50 25 20 ccc w. grain | Vacd (naked)| 3 6.44 | 0.86 0 0 0 3 0
# Of SucceSSfUI Vac'd (diff) 9 6.00 | 1.91 0 0 0 9 0
Taped 9 1330 | 1.38 0 0 0 6 3
- 14 50 16 24 25 25 90 ccc w. grain  |Vacd (naked)| 9 1437 | 1.68 0 0 0 6 3
wires bonded v |0 | e || o | o | o | 2]
Taped 8 1121 | 1.75 1 2 3 0 2
WaS a O O d 14 50 16 24 25 25 45 Heraeus w. grain | Vac'd (naked)| 9 13.22 | 1.37 2 2 3 0 2
g Vac'd (diff) 4 961 | 032 0 0 0 4 0
- T - - Taped N/A N/A N/A N/A N/A N/A N/A N/A
I n Itl al I n d I Cato r . 14 50 16 24 25 25 90 Heraeus w.grain | Vacd (naked)| 7 1345 | 0.87 3 0 2 2 0
Vac'd (diff) 8 1144 | 2.18 4 1 1 2 0
Taped 10 965 | 1.37 9 0 0 0 1
14 50 16 24 25 25 45 ccc w.grain | Vacd (naked)| 10 11.93 | 0.72 8 0 0 1 1
Vac'd (diff) 9 1070 | 1.82 8 0 1 0 0
Taped 10 10.73 | 2.18 2 1 1 0 6
F u I I S p re ad S h e et 14 50 16 24 15 15 45 ccc w. grain | Vac'd (naked)| 10 1157 | 1.74 9 1 0 0 0
Vac'd (diff)y | 10 1002 | 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w. grain  |Vacd (naked)| 9 10.40 | 1.88 8 1 0 0 0
; UNIVERSITY’OF Vacd (diffy | 10 9.95 | 227 6 0 0 4
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https://cernbox.cern.ch/s/UJOOWHfJxDD36Kj

" " No samples have been 7
ere bOnd trlaIS cleaned for these tests eP'I&j(«ETD)»

- TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 [ Mean (g) | SD (9) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
R e d u C I n th e Taped 0 N/A N/A N/A N/A N/A N/A N/A
g 18 35 20 20 50 25 90 cce w. grain | Vac'd (naked)| 0 N/A N/A N/A N/A N/A N/A N/A
Vac'd (diff) 0 N/A N/A N/A N/A N/A N/A N/A
(S O u rC e) Taped 0 N/A N/A N/A N/A N/A N/A N/A
16 50 18 20 50 25 90 ccc w. grain | Vac'd (naked)| N/A N/A N/A N/A N/A N/A N/A N/A
Ove rt r ave I h ad Vac'd (diff)y | N/A N/A N/A N/A N/A N/A N/A N/A
Taped 9 6.99 1.80 0 0 0 5 4
l 16 50 18 24 50 25 90 CccC w. grain Vac'd (naked) 3 4.94 0.80 0 0 0 3 0
a Iarge effect! i I R 0l D D I D
Taped 8 474 1.18 0 0 0 8 0
14 50 16 24 50 25 90 ccc w. grain | Vac'd (naked)| 3 6.44 0.86 0 0 0 3 0
Vac'd (diff) 9 6.00 1.91 0 0 0 9 0
Taped 9 13.30 | 1.38 0 0 0 6 3
14 50 16 24 25 25 90 ccc w. grain | Vac'd (naked)| 9 14.37 | 1.68 0 0 0 6 3
Vac'd (diff) 10 13.12 | 1.76 0 0 0 3 7
Taped 8 11.21 | 1.75 1 2 3 0 2
14 50 16 24 25 25 45 Heraeus w. grain Vac'd (naked) 9 13.22 1.37 2 2 3 0 2
Vac'd (diff) 4 9.61 0.32 0 0 0 4 0
Taped N/A N/A N/A N/A N/A N/A N/A N/A
14 50 16 24 25 25 90 Heraeus w. grain Vac'd (naked) 7 13.45 0.87 3 0 2 2 0
Vac'd (diff) 8 11.44 | 2.18 4 1 1 2 0
Taped 10 9.65 1.37 9 0 0 0 1
14 50 16 24 25 25 45 cce w. grain | Vac'd (naked)| 10 11.93 | 0.72 8 0 0 1 1
Vac'd (diff) 9 10.70 | 1.82 8 0 1 0 0
Taped 10 10.73 | 2.18 2 1 1 0 6
F u | | S p re ad S h e et 14 50 16 24 15 15 45 ccc w. grain | Vac'd (naked)| 10 11.57 | 1.74 9 1 0 0 0
Vac'd (diff) 10 10.02 | 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w.grain  |Vacd (naked)| 9 10.40 | 1.88 8 1 0 0 0
‘ UNIVERSIT‘(OF Vac'd (diff) 10 9.95 2.27 6 0 0 4
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https://cernbox.cern.ch/s/UJOOWHfJxDD36Kj

" " No samples have been 7
ere bOnd trlaIS cleaned for these tests ePI&j(((ETD)»

- TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 [ Mean (g) | SD (9) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
T u rn I n Taped 0 N/A N/A N/A N/A N/A N/A N/A
g 18 35 20 20 50 25 90 CCcC w. grain Vac'd (naked) 0 N/A N/A N/A N/A N/A N/A N/A
Vac'd (diff) 0 N/A N/A N/A N/A N/A N/A N/A
Ove rt rave I Taped 0 N/A N/A N/A N/A N/A N/A N/A
16 50 18 20 50 25 90 CccC w. grain Vac'd (naked)| N/A N/A N/A N/A N/A N/A N/A N/A
d Own aS f ar aS Vac'd (diff)y | N/A N/A N/A N/A N/A N/A N/A N/A
Taped 9 6.99 1.80 0 0 0 5 4
16 50 18 24 50 25 90 CCC w. grain Vac'd (naked) 3 4.94 0.80 0 0 0 3 0
th e b O n Vac'd (diff) 4 5.48 0.98 0 0 0 4 0
. Taped 8 4.74 1.18 0 0 0 8 0
m aC h I n e WO u Id 14 50 16 24 50 25 90 CcCccC w. grain Vac'd (naked) 3 6.44 0.86 0 0 0 3 0
Vac'd (diff) 9 6.00 1.91 0 0 0 9 0
- Taped 9 13.30 1.38 0 0 0 6 3
aI I OW (Wlth O ut 14 50 16 24 25 25 90 CCC w. grain Vac'd (naked) 9 14.37 1.68 0 0 0 6 3
Vac'd (diff) 10 13.12 1.76 0 0 0 3 7
b O n d e rro rS Taped 8 11.21 1.75 1 2 3 0 2
3 14 50 16 24 25 25 45 Heraeus w. grain Vac'd (naked) 9 13.22 1.37 2 2 3 0 2
Vac'd (diff) 4 9.61 0.32 0 0 0 4 0
seemed to the
14 50 16 24 25 25 90 Heraeus w. grain Vac'd (naked) 7 13.45 0.87 3 0 2 2 0
Wa t Vac'd (diff) 8 11.44 | 2.18 4 1 1 2 0
y O g O u Taped 10 9.65 1.37 9 0 0 0 1
14 50 16 24 25 25 45 CcC w. grain Vac'd (naked)| 10 11.93 0.72 8 0 0 1 1
Vac'd (diff) 9 10.70 1.82 8 0 1 0 0
Taped 10 10.73 2.18 2 1 1 0 6
F u I | S p re ad S h e et 14 50 16 24 15 15 45 ccc w. grain | Vacd (naked)| 10 1157 | 1.74 9 1 0 0 0
Vac'd (diff) 10 10.02 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w.grain  |Vacd (naked)| 9 | 1040 | 1.88 8 1 0 0 0
UNIVERSITY,OF Vac'd (diff) 10 9.95 2.27 6 0 0 4

ok
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https://cernbox.cern.ch/s/UJOOWHfJxDD36Kj

" " No samples have been 7
ere bOnd trlaIS cleaned for these tests ePI&j(((ETD)»

I n g e n e ral ) TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 | Mean (g) | SD (g) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
. . Taped 0 NA | NA N/A N/A N/A N/A N/A
m I n I m aI 18 35 20 20 50 25 90 cce w.grain | Vacd (naked)| 0 NA | NA N/A N/A N/A N/A N/A
Vacd (diffy | © NA | NA N/A N/A N/A N/A N/A
d . ff Taped 0 NA | NA N/A N/A N/A N/A N/A
I e re n Ce 16 50 18 20 50 25 9 cce w.grain  [vacd (naked)| NA | nA | NA N/A N/A N/A N/A N/A
vacd diff) | nA | NA | NA N/A N/A N/A N/A N/A
betwee n th e Taped 9 699 | 1.80 0 0 0 5 2
16 50 18 24 50 25 90 CccC w. grain Vac'd (naked) 3 4.94 0.80 0 0 0 3 0
. Vacd (diffy | 4 548 | 0.98 0 0 0 4 0
mo u ntl ng Taped 8 474 | 1.8 0 0 0 8 0
. . 14 50 16 24 50 25 ) cce w.grain  |Vacd (naked)| 3 6.44 | 0.86 0 0 0 3 0
Varl atl O n S Vacd (diffy | 9 6.00 | 1.1 0 0 0 9 0
. Taped 9 1330 | 1.38 0 0 0 6 3
14 50 16 24 25 25 90 ccc w.grain  |Vacd (naked)| 9 1437 | 1.68 0 0 0 6 3
£ T d " vacd dify | 10 | 1312 | 1.76 0 0 0 3 7
a p e y Taped 8 1121 | 175 1 2 3 0 2
. 14 50 16 24 25 25 45 Heraeus w. grain Vac'd (naked) 9 13.22 1.37 2 2 3 0 2
n Otl Ceab Iy Vacd (diffy | 4 961 | 0.32 0 0 0 4 0
Taped NA | NA | NA N/A N/A N/A N/A N/A
I 'f d d . 14 50 16 24 25 25 % Heraeus w.grain | Vacd (naked)| 7 13.45 | 0.87 3 0 2 2 0
I te u rl n g Vacd (diff) | 8 11.44 | 2.8 4 1 1 2 0
Taped 10 965 | 1.37 9 0 0 0 1
p u I I te Sts 14 50 16 24 25 25 45 cce w.grain  |Vacd (naked)| 10 | 11.93 | 0.72 8 0 0 1 1
" Vacd (diff) | 9 1070 | 1.82 8 0 1 0 0
Taped 10 | 1073 | 2.18 2 1 1 0 6
F u I I S p re ad S h e et 14 50 16 24 15 15 45 cce w.grain  |Vacd (naked)| 10 | 1157 | 174 9 1 0 0 0
Vacd (diff) | 10 | 1002 | 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w.grain  |Vacd (naked)| 9 10.40 | 1.88 8 1 0 0 0
1 UNIVERSITYOF Vacd (diffy | 10 995 | 2.27 6 0 0 4

& BIRMINGHAM
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https://cernbox.cern.ch/s/UJOOWHfJxDD36Kj

Reasons for the changes ePl&j«(ET)»

If the tool pushes too hard, it risks piercing the foil or damaging the
Kapton insulating the aluminium layers, therefore:

» Minimise touchdown force (TF).

* Minimise bond force (BF).

* Minimise overtravel (OT).
The foll (=15 um) is thinner than the wire diameter (25 um),
it could melt at a similar point to (or before) the wire, so:

* |ncrease deformation (Def), to account for
deformation of the foil (and not just the wire).

R UNIVERSITYOF
g~y BIRMINGHAM
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No samples have been 7
Sum mary cleaned for these tests eP'I&j («€T>»)

* Further studies on wire bonding to the aluminium foils from LTU
have occurred.

 We are seeing some good indications and are determining
parameters to focus on for optimising the welds.

« Parameters are not there yet but should be a good starting point.

« Expecting that the support structure will also play a big part (bonding on
a thick aluminium vacuum jig).

* Noticed some difference with the bonds on the diffused vacuum sample.
The clean room paper gave some cushioning and needed more
overtravel (14 um) than the others (13 um) when very low.

X UNIVERSITY©¥
s BIRMINGHAM




Added bonus — spTAB update eH&«(T)»

« We have an additional jig from Oxford (thanks)!

« This version is designed to be James-proof (FPC only fits in the correct
orientation).

* We also have the updated PCBs from Andy (thanks)!

« Now with the the solder resist removed under the FPC to minimise the
height different between the aluminium layers of the FPC and the pads
of the PCB. ’

\.

@ 0=

O =t
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e —
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Oxford jig

« Upon inspection, this jig does not have the
cut-outs for the B-FPC alignment tabs.

« Can be solved by cutting off tabs (can only used
for FPC for the M-FPC data transmission tests).

« PCB (for the wider, Power/Data IN side) sits
too far out and bond pads do not align with
the FPC’s traces.

JL-LJL

mmﬂ i \IQ"LJ{‘*L’"“!“ J;ld
D ‘! 5

1

Bond pads
FPC traces

iiiiii
et o
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Summary — 2 ePl&j («€T>»)

The Oxford jig (in its current form) is not suitable.
 We are looking to modify the designs.
« Fallback would be to return to the previous Birmingham jig.

Considerations for mounting and bond the 2"9 version of the M-FPC
IS ongoing. Considerations between:

* Bonding while FPC is held by a weight only (and holding with a
bead of glue, around edges, after bonding).

* Holding FPC with glue dots for bonding (and adding more glue
afterwards).

EWl UNIVERSITYOF
%y BIRMINGHAM
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Thank you very much!

Any questions?
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Spreadsheet definitions ePl&j («€T>»)

TF= Touchdown Force (cN)
Def= Deformation (%)
BF= Bond Force (cN)
US= Ultrasonic Power (%)
S_OT= Source Overtravel (um)
D_OT= Destination Overtravel (um)
LeaveAng= Leave Angle (°), 90° = perpendicular to surface

Heraeus= Hersaeus AlSi-M, Aluminiun+1%Silicon wire (medium strength), 25 um, >1% elongation, 15-17cN Breaking Load (installed to
the Right-hand wire bonder in BILPA)

CCC= Custom Chip Connections CC-250, Aluminiun+1%Silicon wire (medium strength), 25 pum, 1-4% elongation, 15-18g Tear
Strength (installed to the Left-hand wire bonder in BILPA)
w. grain= With the grain of the Al foil
a. grain= Against the grain of the Al foll
Taped= Foil taped down (all 4 sides) to chuck.
Vac’d (naked)= Foil vacuumed to chuck, nothing in between chuck and foil.
Vac’d (diff)= Foil vacuumed to chuck, with clean room paper as a diffuser between chuck and foil.
#/10= # of pullable wires, out of a maximum of 10 wire attempts
# of S_b(1)=# of Source heel breaks (failure mode: “17”)
# of D_b(2)= # of Destination heel breaks (failure mode: “2”)
# of Span(3)= # of Span breaks, centre of wire snaps (failure mode: “3”)
# of S_p(4)=# of Source peels (failure mode: “4”)

# of D_p(5)= # of Destination peels (failure mode: “5”)
UNIVERSITYOF
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Wire bond trials ePl&j(«ET)»

TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 [ Mean (g) | SD (g) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
T h e St a n d ard Taped 0 N/A N/A N/A N/A N/A N/A N/A
18 35 20 20 50 25 90 cce w. grain | Vac'd (naked)| 0 N/A N/A N/A N/A N/A N/A N/A
- - - - Vac'd (diff) 0 N/A N/A N/A N/A N/A N/A N/A
d eVI atl O n I S Stl I I Taped 0 N/A N/A N/A N/A N/A N/A N/A
. 16 50 18 20 50 25 90 ccc w. grain | Vac'd (naked)| N/A N/A N/A N/A N/A N/A N/A N/A
h I h e r th an Vacd (diffy | N/A N/A N/A N/A N/A N/A N/A N/A
g Taped 9 6.99 1.80 0 0 0 5 4
16 50 18 24 50 25 90 CccC w. grain Vac'd (naked) 3 4.94 0.80 0 0 0 3 0
preferred_ il U R o D D I DS
Taped 8 474 1.18 0 0 0 8 0
14 50 16 24 50 25 90 ccc w. grain | Vac'd (naked)| 3 6.44 0.86 0 0 0 3 0
Vac'd (diff) 9 6.00 1.91 0 0 0 9 0
Taped 9 13.30 | 1.38 0 0 0 6 3
14 50 16 24 25 25 90 ccc w. grain | Vac'd (naked)| 9 14.37 | 1.68 0 0 0 6 3
Vac'd (diff) 10 13.12 | 1.76 0 0 0 3 7
Taped 8 11.21 | 1.75 1 2 3 0 2
14 50 16 24 25 25 45 Heraeus w. grain Vac'd (naked) 9 13.22 1.37 2 2 3 0 2
Vac'd (diff) 4 9.61 0.32 0 0 0 4 0
Taped N/A N/A N/A N/A N/A N/A N/A N/A
14 50 16 24 25 25 90 Heraeus w. grain Vac'd (naked) 7 13.45 0.87 3 0 2 2 0
Vac'd (diff) 8 11.44 | 2.18 4 1 1 2 0
Taped 10 9.65 1.37 9 0 0 0 1
14 50 16 24 25 25 45 cce w. grain | Vac'd (naked)| 10 11.93 | 0.72 8 0 0 1 1
Vac'd (diff) 9 10.70 | 1.82 8 0 1 0 0
Taped 10 10.73 | 2.18 2 1 1 0 6
F u I | S p re ad S h e et 14 50 16 24 15 15 45 ccc w. grain | Vac'd (naked)| 10 11.57 | 1.74 9 1 0 0 0
Vac'd (diff) 10 10.02 | 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w.grain  |Vacd (naked)| 9 10.40 | 1.88 8 1 0 0 0
‘ UNIVERSIT‘[OF Vac'd (diff) 10 9.95 2.27 6 0 0 4
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Wire bond trials ePl&j(«ET)»

- TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 [ Mean (g) | SD (9) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
S O m e trl aI S Taped 0 N/A N/A N/A N/A N/A N/A N/A
18 35 20 20 50 25 90 ccc w. grain | Vacd (naked)| 0 N/A N/A N/A N/A N/A N/A N/A
Vac'd (diff) 0 N/A N/A N/A N/A N/A N/A N/A
performed on T T
. 16 50 18 20 50 25 90 ccc w. grain | Vacd (naked)| N/A N/A N/A N/A N/A N/A N/A N/A
a d Iffe re nt Vac'd (diff)y | N/A N/A N/A N/A N/A N/A N/A N/A
Taped 9 6.99 | 1.80 0 0 0 5 4
. 16 50 18 24 50 25 90 cce w. grain | Vacd (naked)| 3 494 | 0.80 0 0 0 3 0
bond machine i I R 0l D D I D
. . ! Taped 8 474 | 118 0 0 0 8 0
WI t h d Iffe re nt 14 50 16 24 50 25 90 ccc w. grain | Vacd (naked)| 3 6.44 | 0.86 0 0 0 3 0
Vac'd (diff) 9 6.00 | 1.91 0 0 0 9 0
. Taped 9 13.30 | 1.38 0 0 0 6 3
WI re for 14 50 16 24 25 25 90 ccc w.grain | Vacd (naked)| 9 14.37 | 1.68 0 0 0 6 3
. Vacd (diffy | 10 1312 | 1.76 0 0 0 3 7
CO m arl S O n Taped 8 1121 | 1.75 1 2 3 0 2
p . 14 50 16 24 25 25 45 Heraeus w. grain | Vacd (naked)| 9 1322 | 1.37 2 2 3 0 2
Vac'd (diff) 4 961 | 032 0 0 0 4 0
Taped N/A N/A N/A N/A N/A N/A N/A N/A
14 50 16 24 25 25 90 Heraeus w. grain | Vacd (naked)| 7 13.45 | 0.87 3 0 2 2 0
Vac'd (diff) 8 11.44 | 218 4 1 1 2 0
Taped 10 965 | 1.37 9 0 0 0 1
14 50 16 24 25 25 45 cce w.grain | Vacd (naked)| 10 11.93 | 0.72 8 0 0 1 1
Vac'd (diff) 9 1070 | 1.82 8 0 1 0 0
Taped 10 1073 | 2.18 2 1 1 0 6
F u I I S p re ad S h e et 14 50 16 24 15 15 45 ccc w. grain | Vacd (naked)| 10 1157 | 1.74 9 1 0 0 0
Vac'd (diffy | 10 10.02 | 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w.grain  |Vacd (naked)| 9 10.40 | 1.88 8 1 0 0 0
UNIVERSITYOF vacd (diffy | 10 995 | 227 6 0 0 a4

ok

%y BIRMINGHAM

21 May 2025 EIC-UK WP1 (MAPS) meeting 21


https://cernbox.cern.ch/s/UJOOWHfJxDD36Kj

Wire bond trials ePl&j(«ET)»

- TF (cN) | Def (%) | BF (cN) | US (%) | S_OT (um) | D_OT (um) | LeaveAng (°) Wire Direction Mounting #/10 [ Mean (g) | SD (9) | # of S_b(1) | # of D_b(2) | # of Span(3) | # of S_p(4) | # of D_p(5)
S e e I n a n Taped 0 N/A N/A N/A N/A N/A N/A N/A
g y 18 35 20 20 50 25 90 ccc w. grain Vacd (naked)| 0 N/A N/A N/A N/A N/A N/A N/A
- Vac'd (diff) 0 N/A N/A N/A N/A N/A N/A N/A
WI re S p a n Taped 0 N/A N/A N/A N/A N/A N/A N/A
. 16 50 18 20 50 25 90 CccC w. grain Vac'd (naked)| N/A N/A N/A N/A N/A N/A N/A N/A
b re aks I S Vac'd (diff)y | N/A N/A N/A N/A N/A N/A N/A N/A
Taped 9 6.99 1.80 0 0 0 5 4
= " 16 50 18 24 50 25 90 ccc w. grain Vac'd (naked)| 3 4.94 0.80 0 0 0 3 0
I m p reSS Ive . Vacd (diff) | 4 548 | 0.98 0 0 0 4 0
Taped 8 4.74 1.18 0 0 0 8 0
14 50 16 24 50 25 90 CcCccC w. grain Vac'd (naked) 3 6.44 0.86 0 0 0 3 0
Vac'd (diff) 9 6.00 1.91 0 0 0 9 0
Taped 9 13.30 1.38 0 0 0 6 3
14 50 16 24 25 25 90 CCC w. grain Vac'd (naked) 9 14.37 1.68 0 0 0 6 3
Vac'd (diff) 10 13.12 1.76 0 0 0 3 7
Taped 8 11.21 1.75 1 2 3 0 2
14 50 16 24 25 25 45 Heraeus w. grain Vac'd (naked) 9 13.22 1.37 2 2 3 0 2
Vac'd (diff) 4 9.61 0.32 0 0 0 4 0
Taped N/A N/A N/A N/A N/A N/A N/A N/A
14 50 16 24 25 25 90 Heraeus w. grain Vac'd (naked) 7 13.45 0.87 3 0 2 2 0
Vac'd (diff) 8 11.44 | 2.18 4 1 1 2 0
Taped 10 9.65 1.37 9 0 0 0 1
14 50 16 24 25 25 45 CcC w. grain Vac'd (naked)| 10 11.93 0.72 8 0 0 1 1
Vac'd (diff) 9 10.70 1.82 8 0 1 0 0
Taped 10 10.73 2.18 2 1 1 0 6
F u I | S p re ad S h e et 14 50 16 24 15 15 45 cce w. grain | Vac'd (naked)| 10 1157 | 1.74 9 1 0 0 0
Vac'd (diff) 10 10.02 2.41 10 0 0 0 0
can be seen here. Taped | 10
S— 14 50 16 24 13 13 45 cce w.grain  |Vacd (naked)| 9 10.40 | 1.88 8 1 0 0 0
7 UNIVERSITY/OF Vac'd (diff) 10 9.95 2.27 6 0 0 4
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