outer tracker = F K A{HE
(LALGAD %4 )

FHER, B BB, B R



Arrangement of the ToF with strip LGAD

One layer ToF

* One layer:
> 90 ladders, 45 ladders each side, R= 1800 mm 7
¢ 42 modules/ladder H ~ 5800”\&/

H 22 ASIC/module
v" 128 channels/ASIC

* Total modules needed:
45 *2*42 = 3780 modules

Ladder

Module

140mm x 160mm
.- 17
R < 4
% S/CS

70mm

_>‘ ‘4—0.1mm

FLEX cable

AC-LGAD

Carbon fiber board




L GAD Barrel information
. jieaD

SEUE
Area (m?)

Granularity

Capacitance
Charge

Channel number
Module assembly

MIP Time resolution
Spatial resolution

Number of Module

Number of channels per
module

Data size

Event rate

B/ Ih#E £ IR

TOA, TOT, #Afhk?
~ 70

70mm X 0.1mm

(10 TFEX, SN H128%E)
~10 pF
>15fC
~ 1X107 (10644480)
Wire bonding at strip
~50 ps
~ 10 um
3780 (14cm=*14cm)
2816 (22 5 F, 1281)

16 bit (9 TOT, 7 TOA) + channel(7bit, 128) +bunch
ID(8bit) + chip ID (4-5 bit)
~40-48 bits

5Hz/ cm?2
2
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R 5% ([EHLGAD & Si Strip)

« LGAD Si Strip
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L GAD Data rate

LGAD

ASIC chs
/chip

128

Module Total chip
S \|
/stave
22 ! 6 90 84K/45
wafer

7]
-
=
128 chs
g 100um
pitch
- zom »
T1.2: 55nm

S RSE: 12.8mm*2mm
12-Fwafer/=fit (yield 90%) : 1900 chips

Data
rate/chi

P

Total ch

10644480 50Hz 48 bit

Data
rate/sta
ve

370Kb  200Mb
ps Ps

Del Density 04 #/<q mWasted Dies #80 Defective Dies #20&I
Fab. Yield = 9035 % mGood Dies #1950 Partial Dies #150

Wafer Limits

Exclusion Edgp

Max Dies Per Wafer (without defect) #2158




Cost

(LGAD)

Items Unit Unit cost Total cost (10k RMB) 2x
(RMB) Quantit
y
FEEARPCB R 200 3780 76
FEE ASIC (8mm#*3mm) |iBi& 0.09 1.06E7 | 190
“RICER+ MR Hh 700 540 38
Tt R (20m) | 200 540 10
Connector (Jt4F) X 2000 540 110
Connector (ZEM#R) X (1Im) | 100 3780 40
Cables(1LV+10HV) R (20m) | 400 540 22
Total 486
Necessary R&D Type 1460 FEE ASIC, HIELRASIC, 5EiELR,
LpGBT_like,

/modules*6 staves* 90ladders=3780 modules

éﬁ?&/[lb\l_ﬂz)ﬂr I_JE*D’EQI:IS&
. TE#ME360H, &~ ENi&27 /wafer

BRIZPoLFILpGBTRE L F,
AS|CW%7FE?E SMIC 55nmit&

AEERMTZ

total it E AR &




Arrangement of SI-Strip
R= 1800 mm

» 114 ladders H~5808mm

€ 58modules/ladder
B 10 ASIC/module
v" 128 channels/ASIC

* Total modules needed:

114 *58= 6612 modules
Ladder

\

Module
100mm x 100mm

FLEX cable |

. Wire
. bonding

"Carbon fiber board



SI Strip Barrel
. |sistrip

SEF K
Area (m?)

Granularity

Capacitance
Charge

Channel number
Module assembly

MIP Time resolution
Spatial resolution

Number of Module

Number of channels per
module

Data size

Event rate

B/ ThFE £ IR

T, fhK?

~66

100mm x0.075mm
2pF?

6 fC

8.5X 1068

wire bonding

6610
1280

Hit +channel(7bit, 128)
+bunch ID(8bit) + chip ID
(4-5 bit)

~32 bit

0.1Hz/%%&
?



Si Strip77 & ]

|«— 1000m
m

B sisvip 0 Pce I AsCEE -2z, s [ iR

N N -

10modules

H4: 6000mm

6 staves

Power, HV, data,control




SI Trip Data rate

ASIC chs Module
/chip s

/stave

Si Strip 128

0096

3000

1.2 55nm
SRS 9.6mm*3mm
12} wafer/ it (yield 90%) : 1800 chips

10 10 6 114

Total chip | Total ch Data

rate/chi
p

67K/38 8,460,800 12.8Hz 32 bit
wafer

Dol Density 0.4 # /< mWasted Dies #00 Defective Dies 0214
Fab Yielc - E9.22 % wmGood Dies #1786 Partial Dies #130

Wafer Limits

Max Dies Per Wafer (without defect) #2002

27Mbp
S



Cost

(SIS

rip)

Items Unit | Unitcost | Quantity | &= {2 (10k RMB) £
(RMB)

FEEARPCB Ik 200 6840 136

FEE ASIC (6.4mm+*3mm) |1BiE 0.09 8.7E6 176

LR AR+ ZFEMMR(Am) B 700 684 48

JCET 1R 200 684 14

Connector (Jt4F) 5 2000 684 140

Connector (FEMHR) xF 100 6840 70

Cables(1 LV+7HV) #R(20m) [400 684 28

Total 612

Necessary R&D Type 1460 FEE ASIC, #IELRASIC, BEiELR,

LpGBT_like,

10modules*6 staves* 114 ladders=6840 modules
BRi% PoLFLpGBTBE L Z,

totaltEARBEIRLCECH, BEFX

ASICIN#&4RIE SMIC 55nm 12 inch waferit®, T 23607 +275/F wafer
AEHEMFTZ




backup



C

ost (I GAD)
Items Unit Unit cost B#fE | Total cost (10k =x
(RMB) | Quantit| =& RMB)
y
FEE#RPCB Hh 100 3780 38
FEE ASIC (8mm+*3mm) |i&i& 0.09 1.06E7 | 360 90(3Z B )+100
(W) (45
wafer)
Pol for module N 100? 3780 38 ZARZH
AR 2SR (module) 3780 300
LR RR+ R MR R 400 540 22
Pol for slave 1 1007 540 6 Z ARG H
SE&EEHR (300V) 4 ? 3780 300
= R 12 AR A 50 3780 300 20
LpGBT like A 500 ZRGNH
LpGBT i 2007 540 10 AN
FE2F R (20m) | 200 540 10
Connector (Jt4F) XF 2000 540 110
Connector (ZFEM4k) X (Im) |100 3780 40
Cables(1LV+10HV) #® (20m) | 400 540 22
Total 506

/modules*6 staves* 90ladders=3780 modules

ASICIT#&IRIE SMIC 55nmit &,

ANELAEFFTH

TREMMIE3607T, E=FMNE27 /wafer




Cost

(Si Strip)

ltems Unit Unit cost | Quantity | BWfA |E7= 24 (10k RMB) =3
(RMB)
FEEARPCB th 100 6840 68
FEE ASIC (6.4mm=*3mm) 1RIE 0.09 8.7E6 360 76(RF)+100 (i)
(38 wafer)
POL for module A 1007 6840 68
HHC 2R (module) ) 6840 300 £ RGN
ST B AR+ AR (1m) R 400 684 27
POL for slave A 1007 684 7
BEFFE A ? 6840 300 PGA26E19BAfE
)-_ez

LpGBT _like %1% H A 500 ZRGN A
LpGBT 200 684 14 GERZ MK
T4 R 200 684 14
Connector (Jt4F) Xt 2000 684 140
Connector (ZM41R) O] 100 6840 70
Cables(1 LV+7HV) #R(20m) | 400 684 28
Total 612

ASICIN A& 4R 3E SMIC 55nm 12 inch waferit &,

TOMmodules*6 stavess 114

fadders=0840 Todules

= EFF<. PGA26E19BA{Z~

T FEHL3I60F+2 4/ wafer
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Construction B 100
1
Component |Materiol Detall 'Diometer 455 SUCOFORM_ 8875 e 100 BT
C_en“,e_?onduclo'— Steel, Copper + §I!VQ!Q|QE°G Strand-07 O!me SUCOFORM_BS 75 =R ENe
Cielectric PTFE (Polytetrafivoroathylenal 0.83mm
Outer conductor Copper, Silver plated Brad, 95% 133 mm HUBER+SUHNER ————" b v
Jacket xgﬂr;mu thylens 1ML BOIS « br 18 mm +/- 01 mm KRS ' n
L8 ¥1167515
N3 SCLO IN METERS 2 BTS
Electrical doto SUCOFOAM 80 7S Bl
impedonce 150 O +/-20 =M (&13% 18R)
Operating frequency s SGH2 ETRE CAD
Cbbocnohce ' 97 pFfm i s *n
L B BHEI0R, DSRHECADTMIE. TH
Velocity of signal propogation % ' ¥116.7516 ey
sgnal iy acall il THRHUBER+ SUMHNER SUCOFORM 86 7 o Akl Vit
I BER« SUMNER SUCOFC 6 75
Screening effectiveness 40 d8 at frequency 00001 GHz ... IGHz Fm 28 104 6201 261567
insuiotion resistonce 100000000 MQ*m -
INNEer CONTUCION resistance 762 Qf%m e e Msatiies
Tporaung Vologe (o1 50a [ove <05 RS BEmE | BN 100 04 4567 4044587
Test voitage (50 Hz/i min) <1kVrms 1800 221854 ¥82,185.40
—— 2,500 an

Construction

Component Material Detail ‘Diameter

Cantre conductor Steel, Copper + Silver ploted Wire 029 mm

Dialectre PTEE (Polytetratlpometiwiena) 165 mm

Quter conductor Copper. Tin platad Tin soaked braid, 100% 21mm

Electrical data

Impedance 75 Q +/-30

Operating frequency <4 GHz

Capacitance 62 pF/m

velocity of signatl propogation Nn%

Signal deloy JaTnsim ~

Screening effectivensss 100 d8 ot frequency 01 GHz ... 4GHz

Insuiation resistance 00000000 MOQ*'m

Inner conductor rasistance 680 O/km

Operating Voltage (ot 3ea level) $15 kVrms

Test voltoge (S0 Hz/t min) <3 kVrms

Mechanical data

Weight opprox. 14 g/m

Static bending radius z6mm

Repeated berding radius 20 mm (pendings. up to 50)




