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il BERKELEY LAB ePIC SVT DiSkS

EIC Large-Area Sensor with design based on ITS3
MOSAIX, mounted on low-mass CF support structure
with integrated air cooling

AncASIC provide negative sensor bias voltage, serial

power and SIOW Control Sensor Inward Facing Module Sensor Outward FaCing Module

Outer radius ranging from 24 to 40 cm
X/X,~0.24%
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12/17/2025 Zhenyu Ye 2



Sensor placement strategy for disks: minimum overlap in the
inner region, maximum in the outer region; symmetric in x if
possible; LEC at larger radius than REC.

For rows covered by the beam pipe, start filling the first
sensor at x=sqrt(R.-y*), so that the edge of the sensor is
the closest possible to the beam pipe.

Place the other sensors with an overlap of 6 mm to the
previous one to avoid gaps covered by active sensor areas.
Stop when the last sensor would be outside of the disk.
Place the last sensor at X=sqrt[R0ut2-(y+sensor
height)?]-sensor length, so that the edge of the sensor is at
the outer radius of the disk.

The sensors at the edge of the disks will connect via an
edge FPC to the corresponding FPC interface board (FIB).
The other sensors will connect via bridge and main FPCs
to the FIB (see page 10&11).

The length of the main FPC may need to vary depending
ony.

ePIC SVT Disks
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100 sensors
Region | Disk |z| (mm) Inner radius (mm) | Outer radius (mm) X/X0
EE/HE | ED0/HDO 250 36.76 240 0.24%
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¥ (cm)

Region | Disk z (mm) Inner radius (mm) | Outer radius (mm) X/X0
EE ED2 -650 36.76 421.4 0.24%
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ors with 6 RS
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ors with 6 RS

¥ (cm)
¥ (cm)
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Region | Disk z (mm) Inner radius (mm) | Outer radius (mm) X/X0 Region | Disk z (mm) Inner radius (mm) | Outer radius (mm) X/X0
EE ED3 -850 40.0 421.4 0.24% HE HD3 1000 30.0 @ C=(0,0) 421.4 0.24%
32.5 @ C=(-7.5,0)
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Region | Disk z (mm) Inner radius (mm) | Outer radius (mm) X/X0
EE ED4 -1050 31.0 @ C=(0,0) 421.4 0.24%
11.0 @ C=(26,0)
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ors with 6 RS
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0.24%
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ePIC SVT - disk and barrel power and readout architecture
Sichtermann, Glover, Silber Patch Panels I—I Electronics Racks '—i Control / DAQ Room
Rev |Date Author | Description CB e GEEE. FIB Current| R e
1 2025-10-09  |Joe Sitber |imported griginal diagram from Ernsi, added detail 7 1 i i !
v (:;NLI) ‘Cr;lﬂ's. and connection lnlerface; " s : LV Cables H Flber Cables H Flber SVT envelope :
v2 2025-10-15 | Joe Silber |visual cleanup, approx dims on furcation tubes, power wire pairs, | | | Probably :?.YF ::"9 amesses arnesses :
(LBNL)  |and CB-FIB ribbon il - B I B e P s
Current Cabl 2-4 fibers per CB, 12-128 fibers per 1 = 1
v3 2025-10-16 | Joe Silber |incorporated comments from Nikki on barrel vs disk variations; : £ probably ATLAS-ke hamess, more likely i Bal'l'el Stave or DISk Channel I
(LBNL) made MFPC and bridge connections more visually clear 1 fibers. :‘z‘ng:'- m'yu A 1 : :
' pends on routing T T e g ey ey -y
7 ~ added ref link i e 1
" R B ; syt L EIC-LASunit!} £ |} £ |} £ | 1.
fibers. Probably 1 1 1 1 ’ 1
: fbe!mmbh per : : o 1) : | ; : 1 ; : ] ; : : :
hamess. 1 1 ! [ ] () 1
i ; b El.l EIC-LAS '&‘ [ j @ 5 £l j i :
Nomenclature
: : : : | [ : 1 T : W : : 1
FPC ... Flexible Printed Circuit 1 [V 4] ; : 1 QO O O !
i b wire wire I I
CB ... Control Board > ah bonds bonds b TT I 1T I TT I
FIB ... FPC Interface Board ' @ - 5 ! 0! ] ‘!
Lv ... Low Voltage 1 2x 18 ga wires 2-4 fibers, within 2x 18 ga wires Up to 4 fibers, 1 LEC bndge FPC REC bl‘ldge 1! 1! [ o !
MFPC Main EPC 1 1 such pair per CB a single ~ 3 mm 1 such pair per FIB within a single ~ L' FPC ! ! [ 1 N !
?n 1 ~ 3 mm OD per pair 0D furcation ~ 3 mm OD per pair 3 mm OD [ IR Approx dim 5-10 mm x 2540 1! [ 1! 6 !
BFPC ... Bridge FPC 1 tube, carrying furcation tube, E) Nomi(iek) or iip 10/60 1! (] [ [ 3 :
SPTab... bonded overlapping Al/Kapton A slow control data gor g otacter ¢ I [(waren m‘s:',’"a:’z:"; "22““ s 1 ! : ' , .
1 i (barrel). If no connectionto | 1 ! ! ' o !
Notes 1 [ MEPC, wouid just have ! 0! 1! a
! : | some terminating [ : : : : : : 1 :
1. Not to scale. , : copmalcs popachvaiet] 1 1 1 -
2. Color-coding consistency not guaranteed. . | 1 Ancillary ASIC gw&?uﬂﬁ; 5 H ] . : |
X B - FIB e ! =-|| ossiyonMFpC) | [ ~=====-=--~ s =l gl ELIRARAE, |
connector - connector [ s I
_ - : Ll Lm_df] |_J lﬁ] i to 4x per M } !
1. module drawing from Nikki 2025-08-22 N 1 : :
1 ! 1
1 L 1 :
. =
: ; 2630 ga, z Possible SPTab Sporox Gl x 0o ko 400 e £
! - BTl oo | \EPC Pt cornoctons e | o zoCUS |1
i INCLUDES A GROUND CONNECTION contacts or soldered (disk) soidered (disk) m:E'm EIC-LAS : :
: . upto 12 :
1 ! '
1 1 1 !
| | .{.L} ...to edge EIC-LAS, like above... 4u§. : i
. possible ¢ ’ g 1
! noproximate dimensions 20x7smm | ¥ exra | Possible “edge” variant of MFPC for disks ) 3
! Approximate dimensions 80 x 75 mm Meyhe U 1o 31 % 25 5. 15 1y e = = = = o o - '
! | Contains 12x i2c links, supporing up to 12 FIB. as 9 "F,B“"w'“"m"“‘“"’ Intarface o Moers m""' ...to handle the nonuniform lengths at ends due to circular shape '
I | wetas suppying several voltages etc. 1 fiber por EIC-LAS (up to 4 per FIB) :
1
]
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locasrs  EIC-LAS Assembly for SVT Disks "

;/ LeftBridge LEC RSU REC Right Bridge Left bridge FPC will connect to ancASIC and EIC-LAS LEC, while
TR . ‘/ / 225 Right bridge FPC will connect to EIC-LAS REC. Both left/right !
& ‘ bridge FPCs (could be one piece) will connect to a main or edge FPC, |
Eg%e % which will connect to FIB to make an assembly with upto four |
: x EIC-LAS + AncASIC.

SRRV SGSE SO0 0:0:0:0:0::0:0:9:0:0:9:9:4
ancASIC (same size as LEC, arbitrary)

bottom top_»
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Main FPC
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EIC-LAS ori

Supply Typical (mA) | Max (mA) GCLK 40/160/320 MHz
POWER  |GAVDD/GAVSS
GD\ PSUB (-1.2V) SYNC N/A
DD/TXVSS GSVDD/GSVSS (1.2V/0V) 40 60 GRSTB N/A
ANALOG [RDCCATIE GAVDD/GSVSS (1.2V/0V) 170 270 SRVWR/RD 5-10 Mbps
GDVDD/GDVSS (1.2V/0V) 526 816 SCWR/RD 5-10 Mbps
HSDATA[0]
S TXVDD/TXSVSS (1.8V/0V) 200 300 HSDATAO 5.12/10.24 Gbps
HS-LINKS
| : : (5-6)x PSUB
_ s REPEATED SENSOR UNIT g GSVDD/GSVSS —
S T =k GADIGAYSS
SRVRD o || |Feseal TILE | TILE | TILE | | TILE | TILE | TILE o, (GDVDD/GDVSS
GCLK E (<-3 8l g E 0 <
controL [00T° % % § E [ § %
SYNC sl |k [ |f| = =
TESTOUT W | o 5 TILE | TILE | TILE || TILE | TILE | TILE g
SCWR T | T - |
S SE = i = GAVDD/GAVSS —
< > <: > <11:> GSVDD/GSVSS
4.5 mm (5-6) x 21.666 mm 1.5 mm PSUB
HS-LINKS
GSVDD/GSVSS : Global Services domain (1.2V/0V), always-on, used for on-chip services
GAVDD/GAVSS : Global Analog domain (1.2V/0V)
TXVDDITXVSS GDVDD/GDVSS : Global Digital domain (1.2V/0V)
GDVDD/GDVSS TXVDD/TXVSS : Serializer domain (1.8V/0V), only used for serializers
POWER PSUB : Substrate bias (-1.2V .. 0V), used for substrate biasing
Control pads : Powered by the services domain
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H BERKELEY LAB

AncASIC

High Speed Line
escape
Power bus passes
under AncASIC. FPC

Power Bus (1 per domain, plus VSS)

Min 13.5 mm, Max 16.564mm

Preliminary

v

will require Kapton
in area of power

bus, but exposure

to large gnd pad
elsewhere for
cooling.

5x 100nF at least

Foot print —
1x1.5mm (0201)

Slow control
test pads.
@180um
pitch, space
for ~15 pads

SLDOs :
surrounded with |
DTl and only ’
connected to lout !
through red buses !
for star grounding 1

-
1130um

D
200um t |

200um¢ |

ULIOYIUOA|

et

200umt |

4064um

AncBrain
_Envelopgq

Bt

200um t

1300umI

3 2500um "

FPC Trace (1in) s 1°°';I 10pF
I
Zhenyu Ye

FPC Trace (lout)

eLink_out

]

wwg'g

Still being
developed...

5x 100nF at least

Foot print —
1x1.5mm (0201)
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"""" il BERKELEY LAB SVT DiSkS With EIC'LAS+AHCASIC

Fibres:
C D  ReadOut Flexible Printed Circuit (FPC)
— ANCASIC ANCASIC ANCASIC ANCASIC
: + EIC-LAS + EIC-LAS + EIC-LAS + EIC-LAS
Fibres: (V) PWR: FIB |
Slow Control: FIB SIC: FPC :
) I
I
Ext Voltage :
Source |
Fibres: I
Slow Control: FPC :
I
I
I
I
I
Fibres: [
O Read Out Flexible Printed Circuit (FPC)
Ext C“"e”tS/Sé’,”;fg ANcASIC ANcASIC ANCASIC ANcASIC
) PWR: =T + EIC-LAS + EIC-LAS + EIC-LAS + EIC-LAS
S/C: FPC
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""" il BERKELEY LAB SVT DiSkS With EIC'LAS+AHCASIC

Fibres (4Tx): R/O

Data from EIC-LAS FPC

(V) PWR: ve (V) PWR
FIB vePSUB E|C-LAS
S/C: 1) r— A- ontrols
FIB
Ext Current Current for rest of FPC
Source |

12/17/2025 Zhenyu Ye



12/17/2025

To VTRX+

To/form IpBGT
and VTRX+

HSData4
HSData3
HSData2

H BERKELEY LAB

HSDatal

| Tot out
| Tot in

AncASIC
LAS

Clock-eLink
Output-eLink

Input-elink <

SVT Disks with EIC-LAS+AncASIC

1
PRy
NVGSLDO SLDO SLDO@SLDO

SlowControl
unit

NVGSLDO SLDOJM SLDOW SLD Gy

SlowControl
unit

N

AC/DC-coupled daisy-chain slow control lines

Zhenyu Ye
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ﬂ BERKELEY LAB

AncASIC on bri

dge or main FPC

8mm wide 40cm long Main FPC: signal (90+70+130+70+90)*(3+3)=2700 um; |_in/out/return: 5mm width, correspond to 0.075 Ohms per 10cm*2 Al, correspond to 0.08 W power loss
9mm wide 3cm long Left Bridge: signal (90+70+130+70+90)*(6+1)=3150 um; |_in/out/return: 1mm width, correspond to 0.0375 Ohms per 1cm*2 Al, correspond to 0.04 W power loss

4mm wide 12cm long Right Bridge: power: 0.1+1.8+0.1+0.5+0.1+0.3+0.1+0.3+0.1+0.3+0.1=3.8 mm, correspond to 0.066 W power loss

AncASIC

Main FPC

R

R

Bottom

A

AncASIC

Right Bridge
REC FPC

8mm wide 40cm long Main FPC: signal (90+70+130+70+90)*(3+3)=2700 um; |_in/out/return: 5mm width, correspond to 0.075 Ohms per 10cm*2 Al, correspond to 0.08 W power loss
8mm wide 3cm long Left Bridge: signal (90+70+130+70+90)*(8+1)=4050 um; power: 0.1+1.8+0.1+0.5+0.1+0.3+0.1+0.3+0.1+0.3+0.1=3.8mm, correspond to 0.013 W power loss
4mm wide 12cm long Right Bridge: power: 0.1+1.8+0.1+0.5+0.1+0.3+0.1+0.3+0.1+0.3+0.1=3.8 mm, correspond to 0.066 W power loss

Main FPG

Bottom

s B
i

AncASIC

Main FPC

Bottom

A3

L T i 2 v

222222

000222222
Top

s

AncASIC

Pros:
Cons:

12/17/2025

Left Bridge

LEC

Right Bridge Bottom

FPC,
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Main FPC
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H BERKELEY LAB

AncASIC on bridge FPC

3

Signal Rate Comment Type l;/lsgl ];::%%je Blggl(% ©
Serial Power N/A DC power current from FIB to AncASIC DC Y Y Y
Current
SC clk 40/160/320 MHz Clock from IpGBT on FIB to AncASIC AC/DC Y Y Y
SC in 40/160/320 Mbps SC signals from IpGBT on FIB to AncASIC AC/DC Y Y Y
SC out 40/160/320 Mbps SC signals from AncASIC to IpGBT on FIB AC/DC Y Y Y
HS data 5.12/10.24 Gbps HS data from EIC-LAS to VTRX+ on FIB AC Y Y Y
GCLK 160/320 MHz Global clock from AncASIC to EIC-LAS AC/DC N N Y
sgé\,}% N/A SYNC/RESET from AncASIC to EIC-LAS AC/DC N N Y
S;{g/\ygg 5-10 Mbps SC signals from AncASIC to EIC-LAS AC/DC N N Y
EIL(Y E‘XS N/A LV from AncASIC to EIC-LAS DC N N Y

12/17/2025

Zhenyu Ye
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rrrrrr (R AncASIC on main/edge FPC

3

Signal Rate Comment Type l;/lsgl ];::%%je Blggl(% ©
Serial Power N/A DC power current from FIB to AncASIC DC Y Y Y
Current
SC clk 40/160/320 MHz Clock from IpGBT on FIB to AncASIC AC/DC Y Y Y
SC in 40/160/320 Mbps SC signals from IpGBT on FIB to AncASIC AC/DC Y Y Y
SC out 40/160/320 Mbps SC signals from AncASIC to IpGBT on FIB AC/DC Y Y Y
HS data 5.12/10.24 Gbps HS data from EIC-LAS to VTRX+ on FIB AC Y Y Y
GCLK 160/320 MHz Global clock from AncASIC to EIC-LAS AC/DC Y Y Y
SP{{;\,}% N/A SYNC/RESET from AncASIC to EIC-LAS AC/DC Y Y Y
S;{g/\ygg 5-10 Mbps SC signals from AncASIC to EIC-LAS AC/DC Y Y Y
EIL(Y E‘XS N/A LV from AncASIC to EIC-LAS DC Y Y Y

12/17/2025 Zhenyu Ye
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le=rceev e [nterconnects with AncASIC on bridge FPC

FIB Main/Edge FPC | Bridge FPC AncASIC EIC-LAS
FIB
Main/Edge FPC Csoolingigg’
Bridge FPC N/A wirejgfgli;:)i’ding
AncASIC N/A N/A gy{)ﬁiﬁz
EIC-LAS N/A N/A wire-bonding, N/A

TAB-bonding

bold: preferred option

Zhenyu Ye



12/17/2025

FIB Main/Edge FPC | Bridge FPC AncASIC EIC-LAS
FIB
Main/Edge FPC CSOOI;Z:;?;,
Bridge FPC NA wirejgfgli;:)i’ding
AncASIC N/A V;XGB‘;‘;‘;‘;‘I‘IE N/A
EIC-LAS N/A N/A wire-bonding, N/A

TAB-bonding

bold: preferred option

Zhenyu Ye
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ePig)

* Basic components and electrical connections are the same between disks and OBs, but there

Summary

are a few differences
* The number of modules on the disk varies per row
* maintain a constant distance among neighboring modules in the center of the disk with a
minimum overlap, and connect them to the main FPC; connect the module at the outer radius
to the edge FPC
* connect the main and edge FPCs in the same row to one FIB to form one serial power chain
with upto four modules
* Modules will need to be assembled on both sides of relatively large size half disks as one piece
» prefer soldering over wire/TAB bonding to connect bridge FPC with main/edge FPC
* Corrugated disk structure with air-cooling

* AncASIC on bridge or main/edge FPC TBD - may impact AncASIC pad and FPC layouts
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ALICE ITS2 FPC-to-FPC Soldering

3
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W eereLey Las Summary and Plan
« UK colleagues have been working with LTU to produce Al-based FPC prototypes for OB

LTU: provided main and bridge FPC with SMD soldering through flex-mounts.

UK: investigate how to do TAB-bonding and wire-bonding; will check HS data transmission

e Goals at LBL for SVT disks:

5/29/2025

investigate how to connect different components - can learn from OB experience !
validate power/signal integrity - can largely rely on OB conclusions

investigate connecting main and bridge FPCs by soldering

investigate connecting main and edge FPCs to FIB by connectors

investigate thermal and mechanical properties of the FPCs

develop relevant tooling and procedure for SVT disk assembly

Zhenyu Ye
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""" il BERKELEY LAB SVT DiSkS With EIC'LAS+AHCASIC

HSData4
HSData3
HSData2
HSDatal

To VTRX+

| Tot out
| Tot in 1
AncASIC
LAS
SlowControl SlowControl SlowControl SlowControl

unit unit

111

TP 1] : | L]

I
-

Input-eLink g v * . 4

To/form IpBGT
and VTRX+

AC-coupled multi-drop slow control lines
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LEC RSU REC If there is no need to connect REC with decoupling capacitors, Left
- / / Bridge FPC will connect to ancASIC and EIC-LAS LEC, and to the
Bg:: K Main FPC. Edge FPC will connect to ancASIC and EIC-LAS LEC.
Eg%e ¢ Edge and Main FPCs will connect to FIB to make an assembly with
o B upto four EIC-LAS:s.
ancASIC (same size as LEC, arbitrary)
Left Bridge FPC bottom top
¥ A

’)&

X
B

0 o

7111{

IS
S

LEC REC Right Bridge bottom top
- - = Frge " e
NN 2777 NN SRy
Edge I* N ?\\N 2 % 3 % K /
FPC [ \§% ng\* §

K
)g
e

Main FPC

5/29/2025 Zhenyu Ye
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Sanity check on the “LAS side” of B-FPC

LEC: 152 pads, size: 144*91 um2;

ovp
s s ~ symmetric pad distribution:
1to 76; 77 to 152;
S & Q: GSVSS, GAVSS, GDSS, TXVSS, PSUB
have common ground?
=
< STt
[
I ‘3 PSUB
B
< HSDATA
S ¢ ;
CTRL,CLK, ETC
Caps between AncASIC & LAS ep@j.d),
S
NGV = Example from LTU-made prototype FPC
* On FPC components:
'( 0201 (imperial).
« Sitwithina 1 x 1.5 mm
Temp. Sensor / ADC window.
» Exact position on b-FPC

depends on location of
LEC (MOSAIX) pads for the

Science and power domains, |
Technology * Number of caps needed is
2ae 2 still to be determined.
Facilities Council U UNIVENSITY™

HRMINGHAM




SVT Outer Barrel (LL3/L4)

Outer barrels (L3, L4)
EIC large area sensors (EIC-LAS) with design modified
based on ITS3, mounted on more conventional staved
structure with CF support and integrated air/water cooling

AncASIC for sensor bias, serial power and slow control
Radii of 27 and 42 cm; lengths of 42 and 84 cm

5/29/2025

X/X0 ~0.25% and 0.55%

A Hudd Cover s‘"%s,
I
.Hudaart | pco

e
%)
cv

FPC on side of stave

LAS1

N

Tab for tap bonding to bridge

Zhenyu Ye

Y stave - L4, sketch of components placement

/ End of active area

Bridge FPC

/

3

LEC
| RSU REC

bottom top

|

Y

LAS-T5

B

Main FPC

ancAsic (same size as LEC, arbitrary)

27



MOSAIX

PSUB
Typ ) | M ) ot
POWER  |GAVDD/GAVSS
GD i PSUB (-1.2V) SYNC N/A
DD/TXVSS GSVDD/GSVSS (1.2V/0V) 50 GRSTB N/A
ANALOG [RDCCATIE GAVDD/GSVSS (1.2V/0V) 340 540 SRVWR/RD 5 Mbps
GDVDD/GDVSS (1.2V/0V) 950 1430 SCWR/RD 5 Mbps
HSDATA[0]
HSDATA[1] TXVDD/TXSVSS (1.8V/0V) 200 HSDATAJO...7] 5.12/10.24 Gbps
HS-LINKS
HSDATA[2]
PSUB
HSDATA[3]
12x REPEATED SENSOR UNIT GSVDD/GSVSS
= — POWER
SRVWR T\ IX 10G24 DATA ] § »?AVDD/GAVSS
SRVRD all & TILE | TILE | TILE || TILE | TILE | TILE e G
g £|| 3|lelF| ezl oS
controL [00T° 3 % ==l [ § %
SYNC ol £k 88| (oo 1% = =
TESTOUT W |ram= 5 TILE | TILE | TILE | | TILE | TILE | TILE g
[Tx@10G24| [ DATA o
SCHE T | GDVDD/GDVSS |
S0P voe _ml? = GAVDD/GAVSS |
< > < > <11:> GSVDD/GSVSS
HSDATA[4] 4.5 mm 21.666 mm 1.5mm PSUB
HSDATA[5]
HS-LINKS
HSDATA[6] GSVDD/GSVSS : Global Services domain (1.2V/0V), always-on, used for on-chip services
HSDATA[7
i GAVDD/GAVSS : Global Analog domain (1.2V/0V)
TXVDD/TXVSS GDVDD/GDVSS : Global Digital domain (1.2V/0V)
G G 1 TXVDD/TXVSS : Serializer domain (1.8V/0V), only used for serializers
POWER PSUB : Substrate bias (-1.2V .. 0V), used for substrate biasing
Control pads : Powered by the services domain
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SVT IB with MOSAIX

Bulk Pwr (from DPB)

Copper 12C (from DPB)

Control fiber (4

(1IRX + 1TX)

- master 12C to VTRX+ modules
- slave 12C from rescue link
- Supplies activation
- voltages & currents A/D
- 160MHz Clock
- Trigger
- Control INJOUT
PCB to wires connector (TBD)
Supplies to segment

PSUB
from DPB

Wires soldered to FPC /_

" ~30cm

LDO's?

- VTRX+ supplies
- Clock

- Trigger

- Control IN/OUT

Zhenyu Ye

HS data
Copper to fiber
(4 TX each)

~25cm LEC)
~70cm (REC)

) I

ZIF connector (FH34SRJ-505-0.55H)

—
LEC
- HS data links - Se,?,;"g"t
- Clock
_ Trigger assembly
- Control IN/OUT
REC
> Segment
FPC

-/
29



SVT OB FPCs

End of active area Bridge FPC bottom top. LIiC R/SU REC
B J # % “r 74 4 ] N ) 3
# & % 45 N RN % /
8 . 455 B
MMM 1§ 7 // 4 N %

Xt \ LAS-T5

)

Main FPC ncASIC (same size as LEC, arbitrary)

5/29/2025 Zhenyu Ye 30



RPE LTU

Cover layer (insulating) | Pi12.5 (25)um Kapton Ni-SnBI = .
Glue ~5um BRI | Components Thickness|Material X0 (cm) |XO0 (%) Comment
Vol U tolgirinla FPC metal layers 28|Al 8.897 0.031|14um/layer x 2 layers = 28um (FDI-A-24)
FPC insulating layers 1 20|polyimide 28.57 0.007|10um/layer x 2 layers = 20um (FDI-A-24)
Gl ~ U T e ————————— HIC  |FPCinsulating layers 2 25|polyimide 28.57 0.009
Spacer Pi 25um Kapton FPC binding glue 5[TBC 39.07 0.001|real glue unknown, assuming Araldite 2011
Pixel Chip 50|Si 9.37 0.053|To change to 66um thickness, to read ITS3 TDR
B e —— Total (FPC + Pixel chip) 0.102
Bottom (GND) Total EPC only 0.049 Note FPC material budget closer to Pixel chip
(0.053%X))

5/29/2025 Zhenyu Ye



Base approach and features (reminder)

{/

Base layout and cross-section Technological ePIC SVT L4 FPCs
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September 12, 2024 ePIC SVT WP3 Electrical Interfaces Meeting viatcheslav.borshchov@cern.ch,  ihor.tymchuk@cern.ch f_h__!g



Features of mounting
SMD components and connectors

For manufacturability increasing SMD components and connectors are mounting on small flexible carriers (flex-mounts) by
soldering and after that connecting to board or cable by SpTAB

Flex-mounts Flex-mounts for connectors
for SMD component

Ni + SnBi layer (pads for
soldering ) ~ 2+8 um

2 02 0 0 2 0

Polyimide layer ~ 10-20um

January 26, 2024 viatcheslav.borshchov@cern.ch, ihor.tymchuk@cern.ch l'.hz!-



spTAB vs wire bonding

spTAB

« FPC traces have opening in .
support at bond locations.

* Aluminium trace (of FPC) is
directly welded to a pad on the

chip®.
* Folil width: ~70 uym.
 Best when FPC is above the .
GCHip™.
« Recommended by LTU.

Wire bonding to FPC is possible.
~top layer-to-chip ~bottom layer-to-chip

~interlayer connection

Lil " 2]
'+ I s R—

PPl UNIVERSITYOF
= BIRMINGHAM

10 October 2024

* (EIC-LAS or AncASIC).

ePIC SVT WP3 Electrical Interfaces Meeting -

ep@ «({T)»)

Wire bonding

Wire connection between pads on
2 separate substrates (chip* or
FPC).

Wire width: ~25 um (15-50 ym)
Best when FPC is below the

chip®.

The current base-line for the ITS3
MOSAIX chip. A




Main FPC only, slow control

Inject Data or Clock and
data into SCTL1...3 from
KCU105 via SMA cables

%j{munu
fs SCTRESF T

Remove termination from
Main FPC

;

View SCTL1..3 with Scope ® Am—
« Connect via SMA cable
IR « 50 Q terminated to GND at scope
mf}é @ | * Remove termination on test card
— « Or connect via Hi (active) scope probe
« With termination on test card.

e : * Also consider test in reverse direction.

,T_.:%"?::s; . « Additionally test these lines at > 1 Gbits/s using
wefities Coune iBert bitstreams and MGT.

Technology



Slow Control RX data SCTL1

Science and
Technology
Facilities Council

Technology

Connect SCTL1 to scope via SMA cable.

Inject Data into SCTL1 from KCU105 via
SMA cable.

Scope DC coupled

50Q term'inated | | 100 Q termination on main FPC.
AC coupling provided on bridge FPC Consider trimming stub to RHS




High speed signals

Inject Data into HSD1..4 from KCU105 via
SMA cables.

Il I I
'DL5509773A2

DLE599773A3 DL5599773A3

Connect HDS1...4 to scope via SMA cables.
—_* Scope DC coupled

« 50Q terminated

« AC coupling provided on bridge FPC

« Monitor 2"d pair to study crosstalk.

Science and
Technology
Facilities Council

Technology




LTU FPC layout

I 108 | 108 | 108 |




|in & I_out width: 3.07mm LTU Dimensions

differential traces (width/space 6 mil)  Total length: 408 mm

6.15*108 5.7*108 5.25*108

| in + |in + | in + |in + Lin+

7 differential traces 6 differential traces 5 differential traces 4 differential traces 3 differential traces
Gap:0.25mm

|_in/l_out
Gap:0.25mm
Differential traces

Gap:0.25mm

Total area: 2325.6 mm?

Al area on Top layer (power & signal) : 1538.16
Fraction(Top): 1458.192/2136.42 = 66%
Fraction(Bottom): 1-(0.75*408/2325.6)=84%



