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e ATLAS ITk &£

e AMS L0 FEMEY

o HCb/CEPC =

MEENE, 20%
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FETRER: ATLASTHIHS ITk E&%

o ATLAS ITk 251800071 #R M z81E R (~165 m?2)
o SEEMELFEATLASAHAFIBIEIR 10% BIEMFRNR
BE, ~10003R
e 2023F 108, SR RBLT £ 29THRN 25 &£ = R E R
SR
o RAEEXEATHEENZH/LANEMEFZN AT R

o RAMAITKEFEZEERE, 2024FFFTEHINONE =S
Site-Qualification 3 #

D
HCCSt
Review Request 000 531: Step 11.10 (Module thermal cycling) for LBNL Wire-bonds
P Luise Pole © « « ~
0 Pizj@ihep.ac.cn>; +2 others Tue 6/4/2024 02:1

Cc: Alessandra Ciocio <a_ciocio@lbl.gov>; +1 other
Sensor

Dear Zijun, Emily and Cole, ~97mm

welcome to Site Qualification step ID R 000 531: LBNL has requested to be ‘
reviewed for module thermal cycling (material here: v Q7

https://docs.google.com/document/d/1SNUQCVTZES50skNKi orh4Jw1kUxj e 3
gBC27wZm8u h8s/edit#heading=h.b4q0yzf5zgbp )




(FESEBR: ATLAS”HIF S ITk &K%

e 2023%F: g8 (M) EFHABHNEMFRER
¢ 2024%F: F¥. BRE. REW () EFHEBNERFER

Feee === i — \
'Reception Test : Hybrid Assembly
| ]
Hybrid PCB I Wire Bonding Burn-in
Gluingj |
ASICs ” Electrical Tests

Module Assembly

|
|
}
|
I—— Wire Bonding | Thermal Cycling
I
I
|

Sensor

]

Electrical Tests Si?gl::sst

| Gluing

Power Board

— e e e mee fees o e o e e e e s o e - —
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FETRER: ATLASTHIHS ITk E&%

e 2024%F: BN . BE. BEN () £LHABNEMFERLR

o HFNBEMBXARFERATLASHMAINE

o HIFEMREXEEFER/RILIVEFRITKE
o BHEBLIEAESRFAITKIRE I/F—FEHIBEEIUW-CERNE X FRRIL

o A AKATLASHGRREF TR, 20umiBEEIAIR

e BEELE (FERM) + AR ERCE

e WEAKEEEERELHEME, EX: 43.8 +-2.62 mg (~6%)
e LIYIFL100%EE (PPB-2: 10; PPC: 4; dummy: 10+)
e HEATIK30 min = 5 min




fESTHER: ATLASTHFAR ITk BEMR

EEHSIFARBRREMFERRRRER D H
e BIfF TREBMBEMRKK, AXNERIEER

Site Interposer Assembly Procedures
Interposers - technical discussion - Indico

o NINEEFEFKER PPB-1FPPB-2

o THHEHEMI M RER: 6x LSEMR, Hybrid:
4x PPC, PB: 6

iLS STAVE 2
Deliverable: modules
LS production sensors

PPCHE&: rFDR (1%) 5 rPRR (5%)
o [REI LS (2%8) and iSS (1) W%
o WiFinterposerLZfEAR T sensorBR G Lom=®
o SHEFIE5E—HMEEEKERE” (EFHIMBSER)

Laminated Hybrid arrays
LS X interposer thin flex
HCCStar

2024F: ¥ . BRE. RENEFHESENEMSFIELR

10x PPB-2,

BHM CAM GLA IIH EP
5 5 q
5 5 L

12
12

140
5 5 5

3
3

L

w

LIV

12
12
140

RAL SHF

WdS‘P Y GILE

NOIS3HAY StPr3S

SQ status

Cluster Site
UK+China Birmingham
UK+China Cambridge
UK+China Glasgow

UK+China

UK+China

Liverpool

UK+China RAL

UK+China Sheffield



https://indico.cern.ch/event/1434708/#1-uk-updates
https://docs.google.com/document/d/1WIE8psWoUj5Wb4KWKlDyKDjjxL42DUGVq1vPhXmVd2c/edit?tab=t.0

ESSRER: AMS LO BERMEK

e AMSETRETERKXERSHNFRENIEFLI
o AXM—HNZEHIEMNRYE. BYER. SEFEINLRIESH

e LOBARKEMI00%NFHEERE
o TXRKER, RS12SSD, BIR: AXRBEMTERUK

AMS LO Upgrade Module Production
successfully completed
October 21 2024
New LO i

L2

L3/4
L5/6
L7/8

£ rﬁer-fM-ogr
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AMS L0 EME

ES TR

“~ElectrTested =#=Ship To CERN

=8=—SSD mounted =®*=LEF mounted -—*=Wire bonded

Need 72 FM ladders (+4 sp?re)
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FEEHER: AMS LO EHE

=—SSD mounted  =#=LEF mounted —*—Wire bonded “—ElectrTested =#=Ship To CERN

80 o%EEX%%E,EFﬁEWKESWH%w)

70 o £ EERT S R . <
60 o A¥m=IETFIER y

th
o]

o MINARE, WEA®, AFHR

Numbers of Ladder
W S
= =

]
=

[
=

5127 = ==
6/3
6/10
6/17
6/24
71
7/8
7/15
7/22
7/29

0”/
QA JroQ iz =d FgoaAs=a = = 8 X X
- o] & o [ T <o TN o 0} - v = uw, u, oL 9o oo




FEEHER: AMS LO EHE

=—SSD mounted  =#=LEF mounted —*—Wire bonded “—ElectrTested =#=Ship To CERN

80 o3I THEETRMBHBENT A (+4 spare)
o AR T HBRNBNT & |
e EEMBEATYR. AP |
o EFTEEAIBIRF. MREEIL100% |

~l
o]

=)
<

th
o]

Numbers of Ladder
W S
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< <>

<

5127 = ==
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71
7/8
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(ESERIBR: AMS L0 BEEME

Rl 23 (2 1

Rotation

- - - ° - - - . VY G Angle
X
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.f,/QJ y
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(ESERIBR: AMS L0 BEEME

Rl 23 (2 1

Rotation
Angle

12




EEERER: AMS L0 BEMK

. Y Rotation
° - - . V Angle

X
2 - | I ! I I = 1 7]
O 22 o 5 OF —
% 20 E 8-SSD % ] E_ 72+4 FM _E
S 18 E_ 10-SSD S . é_ Ladders _§
5 16 = 12-SSD = ‘ 3 3
C i = 3
5 14F 3 5E E
2 12F £ F E
g : 173 bad channels S4E E
= 10 Z 3E E
2 é é
6E i °E E
iF 5
C 0 C | I
2F 0 5 6 7
o E1 : TI_I_l_ S e I I X Uncertainty (LLm)

0 5 10 15

Number of Bad Channels

o TRIEME 1738, BB 40.23% Overall contribution to the X precision

if no correction is applied

o, =3.4um
B b B (E BRE SR 28 10- 20 KB E

13



(EEERER: AMS L0 &M%

\a
o RN FERE R AKFIAEZRE IR 2EFmE Detect®" 2 planes
72 ladders
768 detectors

EREESTRMUBIESINFN-RERNESESE
e BMBIELETRSSERNAF[RF, HIETERNREK

Top View

. Bottom View




(ESERIBR: AMS L0 MR

PR B T

o BEtETTHWNladderEREIRS

e 24F 3R KB THAESHEFBENE
R, MHFER T B,
RE 7T EFYE

e REFHESHBFZEETREN
NEBEXBH, XEHEST

Pedestal [LSB]

896 960 1024
Channel ID

CMS Noise [LSB]
*aBR8R&ESSE

AL LA AL AL A

|\|
2

&8

OO L 0 P S A e e

- |

CMS Noise [LSB]
a3B88 s

LULAE WL

|\|
4

wlinbbibinblinlbilielg

©F

8! 0
Channel

—

5458

CMS Noise [LSB]
[

T

i

832 896 960 1;124
Channel ID
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1£%$GEE'F§)R: AMS LO EH% - BemMonitor

o M AEMASSDHXLBEIREERMETRRESR

o 23~24%F , ZXRFNBSERMBEFEMCERNNEREF. 2FMNBEFRHFITLI
e 2025~264F, AMS LO FHEHN =

® *Uﬁﬁ23 24$§Emu, /EDH?}HX?«E—}
o ERXZESSDHFHMEED (SERES)
e RREBIEMNMEINT (SEFAEE) , TEHENEZNEINMUESE MRS
o RNFEEladderIHEERL T (BRRAFEE, SEEFFSE)

Z Distribution
T T T T

"’ \y\yﬂpreliﬁminary, just example

il |

10°

{

10

10 20 30 BM1 + ladder + BM2 + BM3(i&1%) 0



FEERBR: B 55nm HV-CMOSHH X

e EREMEARE: BEXNNZARERSE, NMER, MEREBELURK
e BREERRTH: ENENE, RELERKESETHAIRE

e S ECMOSH ARCEPCERBRZREMIBMILHCOD LUTHENEE R NEIR
e EFFITZE ., HEIEBHNCMOSTEL, RZBEATHFARRMBMNAIIR, EdEX—FSLHMORNRE
e 2023FE8HMPW: 55nmEECMOSTIZE, BEME, MABENRABMNHNZHIRE

L I R TR o SEL PR o s ra et e - VDD
=g P-stop NMOS PMOS NMOS PMOS

LB

I

IIIIIII

7
Charge
collection node

Top view of single pixel

I I BT pven
| ‘ : | S E : N-well
S " — m Deep N-well

NII\/lA Volume 1069 P169905 (2024) 17




EEZTHRBR: B 55nm HV- CMOSEHZ&

e BEDHNMEN X, BEELTRE (WMKEF)

e BENETETHKHSSAMFIENETECMOSRERIES SR
M 25 R
o HFFHE-7T0V, FBREBEZB30-40fF=) sensoriEHKNEE X LLIKIE
o FIHEIEB80MeVREFERERHR
) 1014n /CmZEEE 7\:3{ HﬁEE,/)w}‘A ~0. 01nAi"+x§|J 1nA

o SFLEREIFHMFRsensorBHiER]

Leakage [nA]

Leakage [nA]
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L L
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|VEEE£'£4LT$
BB & -70V

Leakage [nA]
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=30 =20 =10 O
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+ 4.9E12 n,Jjem?
5 3.2E11 n,/om’
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I
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e
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FEEREBER: ErF 55nm HV-CMOSTH A

o EFFFiECaribou DAQE%R, BHENHXES,

o ME+EHF &K, BEHFIR

o REAMWMARE. WRF[BEBIWITIFIERE
o MMEFE. X544 ($k55) FHHFIRNES A

'S2000
=

31800F

1600

1400 -
1200F
1000

800
600
400
200

0

T

I
-

3 T
3 (S AL

——4——  nolaser:m=-0.26£0.28, 6 =9.51£039

with laser : m = 602.7120.10, ¢ =4.27+0.09

|

0 200 400

600

Signal output [mV]

PC + ZC706 + Caribou board + specific carrier board

Caribou system architecture

ZC706 evaluation board e <511

SD card

< Ethernet

Memory
controller

DDR RAM

Zynq System-on-Chip

Clock
BUGESS

FPGA fabric

Detector-specific
firmware

Common firmware
blocks

Al

— digital differential — digital single-ended = — analog

8x power
supplies

References:

CaR board

32x voltage
8x current

Detector

17x LVDS + 8x GTx

¢ Chipboard

16x ADC

Trigger Logic

Unit

(Optional)

— power

Amplifier output [mV]

lJll“A Lt IE‘ L
Injection [fC]

N

650.0

pre-simulation




FEERBR: B 55nm HV-CMOSHH X

e EFHVCMOSHE AN CEPCH ERRMIEN L5 =i
Ref-TDR&E R E

o ETHERHFFHNEN, HERLERRHHAR

(7B2481RE)
o BHMIREBEEY;

MEREBAERSI

ylpul I FE X
git, BERTHEEIRE

l
Al

Supporting & cooling to
be optimized seperately

fHEbflimEi=it

42.76mm ik
+ 10 mm ~
+ 2 sides/gaps %
=
142.16mm
Hybrid PCB Power crble

v

42.76mm |

_+10mm /‘nx
+j,s:desfga/s* - A ——
/ 142.16mm

DCDC
Data aggregation Optical  Optical
Transmission convertor fibre
(GBTx like)
20



RREZREH

o itX

Feasibility study of CSNS as an ATLAS ITk sensor QA irradiation site, NIMA 1063 (2024)
169288

LHCbhbIR M sm R AR+, RZFEKR2024, 69(31): 4529 - 4539
Feasibility study of CMOS sensors in 55 nm process for tracking, NIMA1069(2024) 169905

Electric field measurement by edge transient current technique on silicon low gain avalanche
detector, NIMA 1065 (2024) 169479

High-precision CSNS beam monitor system conceptual design based on SiC, RDTM (2024)

AMSTRE hE 9 T EEREER, L XIBS e s

o TH;

—MEEEERNREELDERRS, KBPA: £, BRE;, ERE,; KEE,;, RFR, XF
—MEREBITHRAERNETH, KAA: ERE 2R IKFERFR

21



RREZREH

o ERMEER:

AMSIRN 28 F R ER S 2022-2027 20008
AZ N @E  2024-2026 EI";’: 3007
LHCb UT#RMzs A BRERERSE S 2025-2028 3005 (E&HY)
CEPC ITKEER IR N 22 AR ZE B 25 2024-2027 100055
HVCMOST A JielEn 5T 2024-2026 1508
ATLAS ITkF 2k BRI ED =25 2020-2024 =IE100 A

o 5SHBLE (MEF) RKEE7HBELTEELES8AT, BHRECHIE

22
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The 2024 European Edition of the International Workshop on the CEPC, &=iXikRg&, AMS LO

Upgrade

8 I P R R i R
_‘IIE:I_

TEMEES
Upgrade

TENEFRSREVESSEFTHEZENFYEZARN, 8B LIHEIIRES, The ATLAS ITk Strip
Detector for the LHC Phase-Il Upgrade

12th Beam Telescopes and Test Beams Workshop, 585 % 4RSS
AMS-02 LayerO Tracker Upgrade

EF+ETELHCYESN, 5FELTFKRE, CMOS R&D for LHCb UT in Upgrade Il;

A E%ﬂ?%ﬁﬁ%%ﬂﬁﬁ*’*ﬂ-IEI):%IM?%IE;K W, AFYMESLEE AR>S posteriEFEHAR
AN

28 E i I af &, 2INIRE, AMS-02 Layer0 Tracker Upgrade
EVESSETNE2ENTFYEZASIN, SINIRE, AMS-02 Layer0 Tracker

, A Beam Monitor For The



NIHEARSS

o BEREWATN=SFTMERTA ST S E %R . AMS B PASE S
S B R R S I N
: = + Th O TG
o ¥SEZRENESEENEMAE L e g
o TWERIEBN; SHFFKE; THAENAT ¢ )

o EREBEBREE: EBRA. B, bA. PRAZEZ
o FFPIIE LIS AR REBITE; MENSMEEIE LU RS MR
o BEANAENURESEBHER, SEAENSE
o ERAMELELSSRIT

13 T : srasbebecans LomigmRasaaialn.
2022-20234 8“8 SOk d vk o ik
BAR” RS, FEmieiEds.

it R E R A B R E RS

e EPD seminarx#,; aERNmHTsHERES,; 5 4 —ozm&+tA~H 3
o LHChAFARNE X EHR s o o

24



HYEIE

o MIF [¥THEIHE ] REWM: 255 BHE

e 23F 18 ~24%68, HBEITKINEMNFRIRRH
MEEE (£itEWMmLT) , 24F6 B AR
“HN2ARNHMSWE

o HEWKSIZEESMUXZE IR E IR I

e LHC Job Matching Event Fall 2024

P 00:41/15:37

HE &

BiE#E, HeAER

[FTiETR ] RIZFMK: FEEREEGEETI3? RINBNFEEARBFRFR?
#£75T 2024-03-15 11:01 - IP JEiHLER - 25.1 FIRIEH

+ RE
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FEOM . HE

e LHCbHICEPCHERR. BN EERMBEFIIE

e 2024F EFMAMNEEMRZME ALEH
o 2025 BMEBH LI

e WXFHRD (BRSO BEMBENEFRETHRINE )

o AMSIIEMItRBE2REANETH
e HV-CMOST R Flit 1 WX E~ H

o BELTRFEMFELKRREME
e REHI=
e 5EREME, KEBEMNHNNE
o ZREMZEEIIREN AL A

26



TEEI{EItL

e LHCb + CEPC (70%)

o TEEMS55Nm HV-CMOSERSAMIXER,; REMNHXFS,; T—REHH &ML
o ACEPC ref-TDR REZRTHRNF[HEREZARRHRAS,; TMRIT SR, REHFNEEZE
o LHCb UTRN A LKMPESD

e AMS LO I EiIR N ladderEF~\ERE, FHRMiEX (15%)

o RMUFFEEMIEFZRATRNF[ZRR(ZIE
o TH23~24FRMILBER
o AMAFARNbaby SSDEERRETRRA

e ATLAS ITk EMEZRNVRBERE (10%)
o MEITERTMEFCME (Pre-Production-C) BIERXEFHRENRARF L

e BHHKRER (5%)
o ATEMMATRWBEFEE,; HRRNSE

27
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EEERER: AMS L0 BEMK

2022.07.09 Radiation study of the front-end readout chip IDE1140 at CIAE
2022.07.22 The 1st prototype 10-SSD ladder was produced by Perugia+IHEP+SDIAT
2022.11.04 10 mechanical ladders were shipped to Terni

2023.05.16
2023.05.18-19
2023.07.11-27
2023.07.18
2023.08.03
2023.08.17-23
2023.08.31
2023.10.24-30
2023.12.07
2024.01.11-25
2024.01.17
2024.01.22
2024.05.08-29
2024.05.14
2024.09.06

The 1st prototype 12-SSD ladder was produced at IHEP
AMS technical interchange meeting at IHEP

Testbeam at IHEP with low energy electron beam

7 dummy ladders were shipped to Terni

Prof Ting revisited the AMS L0 laboratory at IHEP
Testbeam at CERN with proton and muon beams

7 Qualification Model ladders were shipped to Terni
Testbeam at CERN with ion beam

5 dummy and mechanical ladders were shipped to Terni
Testbeam at IHEP with low energy electron beam

Start official production of the Flight Model detector ladders
AMS technical interchange meeting at IHEP

Testbeam at CERN with muon beam

First 20 FM ladders shipped to Terni

Finish production of all LO detector FM ladders and spares

29
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S0 : ATLAS ITk BEE&R

EAMEBEBER 10% HNEMFZERUIER: 10003R

E29IMRN R/ EF~ T RE

Step Number Qualification Step

Sensor Reception

PB Reception

Module Assembly/Testing

Module Shipping

General

Sensor Storage

PB Reception

PB E tests

PB Vis Insp

PB Storage

Storage + shipping of glue

Assembling hybrids

Glue weight measurements

Bonding procedures: hybrids

Metrology: hybrids

Visual inspection: hybrids

Hybrid Burn-In

Hybrid Storage

hybrid QC: single panel testing

Storage of modules

Cleaning module jigs

Storage + shipping of glue

Removing hybrids from panel

Module Assembly

Metrology: modules

Bonding procedures: modules

Visual inspection: modules

Module Thermal Cycling

Single Module Electrical Test

Shipping modules

Cleanroom standards

ASIC Compliance & Handling
Bond Pulling Procedures

Module Reception

Steps that Are Ready

Module Reception

29

Status

Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready

Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready

Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready
Qualification Ready

Qualification Ready

Completed Steps
Total Steps
Completed (%)

PR iEAE,

2021%F6H3H-2023F10829H

Ready for R Object Swapp t Link Video link DB Entry Review Status Review End Date
Not needed Document
Not needed Document Video Database
Not needed Document see links in docu
Not needed Document Database
Not needed Document
Yes Document
Yes Document Video Database
Yes Document Video Database
Yes Document
Yes Document
Not needed Document
Not needed Document
Not needed Document
Not needed Document
Not needed Document
Not needed Document
No Document
Not needed Document Video Database
Not needed Document Video DB1, DB2, DB3
Not needed Document
Not needed Document
Not needed Document Link
Not needed Document
Not needed Document
Not needed Document Video1, Video2 Link
Not needed Document
Not needed Letter
Not needed Document Database
Not needed Document Video
29 Passed Steps 29
29 Total Steps 29 30
100.00% Passed (%) 100.00%



Prof Ting visited the AMS lab at IHEP on August 2, 2023— _ M

monitors
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« REET
> EPNESERKERE
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> M BRE. At SZEEHE
> BirEE: 7K 0(100 um), TEH O(20 um)
> RHEBERN, BHMREFX
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