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IT and OT power systems
• Overall more than 3 times the power delivered to the present 

TRK
- order of 50 kW to IT
- around 100 kW to OT
- Keeping the actual cable channels

• Quite different powering schemes:
- IT: serial powering
- OT: parallel powering using DC/DC converters on detector, with high 

multiplicity of channels

• Synergies b/w the systems ?
- desirable (ease of operations and maintenance)
- same order of power required per group 
- Both system requiring some LV/HV interplay
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Perché di nuovo i power supplies ?

• Richiesta da parte dell’esperimento
- Firenze ha mantenuto in questi anni un ruolo di 

riferimento per il sistema di alimentazione
• concomitanza di progetti regionali con CAEN
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Sviluppi specifici: OT
- studio dello schema di 

alimentazione con DC/DC 
converters sul carico

- ottimizzazione del cavo di 
alimentazione: resistenza sulla 
linea è critica

- grande quantità di canali da 
gestire → sviluppo di un nuovo 
sistema di comunicazione →  
interazione DCS/DAQ
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Sviluppi specifici: IT

- Sistema seriale (alimentato in corrente) 
completamente da capire:
✓sicurezze richieste
✓procedure di accensione
✓dinamica dei transienti
✓grounding, distribuzione HV ….
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RD53A	Shunt-LDO	regulatorDesigned by	M.	Karagounis

• 65	nm	for	Iin=	2A,	Vin	=2A	(FE-I4	version	was	0.5A).

• Configurable	Resistive	behavior	allows	for	well-defined	
current	sharing,	determined	by	their	effective	resistance.

• Configurable	Offset	voltage,	allows	for	an	optimization	of	
the	power	consumption.

• Improved	control	loop	to	assure	stability	with	capacitive	
loads	(from	increased	logic).

• Off-chip	decoupling	capacitors	(uF)	needed	for	LDO	
stability	at	the	input	and	the	output	of	the	circuit.

• The	reference	and	offset	voltages	are	provided	by	on-chip	
integrated	BANDGAPs (2/Shunt-LDO)
– Vref value	can	be	trimmed	using	trimbits.

LDO Shunt

Stella.Orfanelli@cern.ch 7

For	an	introduction	to	the	Shunt-LDO	circuitry	see	M.Karagounis paper:	
https://indico.cern.ch/event/72160/attachments/1036621/1477145/Shunt-LDO_Regulator.pdf

ACES	2018/CMS	TK	Week	May	2018
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Outer Tracker
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PS Modules

2S Modules

12-6 V

12-6 V
~ 7.8 W

~ 5.4 W 

LV 
Back
end PP

0

detector
PP

1
~ 35 — 50 m

~ 16 Ohm/km
6 m

~ 75 Ohm/km
up to 120 cm

~ 400 Ohm/km

HV+LV Cu CC-Al CC-Al

The CMS OT Power
• 13296 modules (types: “PS” and “2S”) - individually operated
• Common ground on detector side → RETURN (RTN) line floating at Power Supply end

- specific isolation requirements (DC and in frequency) b/w HV, LV RTN lines and local ground/earth
• No Vdrop compensation: 

- order of 12V at Power Supply connector, 6-12 V at detector end.
• “Wired” safety to protect the detector’s FE:

- HV OFF when LV OFF on the same module

!7

—> Limited cable length

—> HV and LV linked operation

—> High number of channels

(no ∆V compensation)

HV, LV RTN 
floating at PS end

6-12 V

eff ~ 85%

eff ~ 78%~ 8.5 W “PS” modules
~ 5.4 W  “2S” modules 6-12 V

At the backend:
HV:  0 ÷ -800 V, 3mA
LV:   5-14 V, 1.5 A,18 W
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5-14 V, 20 A, 250 W 

13 x [1.5 A, 18 W] 

12 x [0 ÷ -800 V, 3 mA]

Total of 1224 power cables connecting the OT to the power backend
- 12 HV lines per cable
- 13 LV pairs per cable (serving detector structures with up to 12 modules)
- LV provided by one regulator and distributed up to 13 LV channels
- HV provided by 12 regulators



System Constraints
• The bpol12V max input voltage sets the voltage limit at the 

PS connector
- assuming 12V as reference value

• no option to implement voltage drop recovery:
- fast sensing not compatible with the on-module DC/DC converters
- lack of a “star” configuration at the detector’s side

• The maximum power which can be delivered to the detector 
modules is limited by the line resistance:
- cable cross section limited by space in the cable channels
✓Cable length is a discriminating factor
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LV backend system to be located on balconies in UXC
• LV cables length ~40m → limits the voltage drop
• B ~ 25-50 mT 
• order 1-10 Gy radiation and 1-10E9/cm2 HEH(20MeV) in 10y HL-LHC



Cable resistance and maximum power

!10

0.25 

0.50 

0.75 

1.00 

1.25 

1.50 

1.75 

2.00 

2.25 

2.50 

2.75 

1.50 1.70 1.90 2.10 2.30 2.50 2.70 2.90 3.10 3.30 3.50 3.70 3.90 4.10 4.30 4.50 4.70 4.90 5.10 5.30 5.50 

S
a

fe
ty

 F
a

c
to

r 
[P

S
 m

o
d

u
le

s
] 

Rtot [Ω] 

40 m
(UXC balconies)

70 m
(avg. path from X0) 100 m0 m

cable length power 
supplies to PP1

Maximum power that the system can provide to each module.
Scale is multiples of  8.5 W / module
Rtot is the total resistance along the line (including return)



System dimension
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Groups LV power/
group

48 V 
power per 

crate

crates n AC/DC n racks 
UXC

56U racks with: 
 5 crates + 3 AC/DC

1224 250 W 2 kW 204 102 41

40	m	cable		@	12V	Vout

PSU	POWER	
OUT	[W]

	POWER	
DISSIPATED	

[%]
safety	
factor

TOT	POWER	
[W]

applying	

80%	PSU	

effic.	[W]

Applying	

85%	AC/DC	

eff	[W]

5616 PS	modules 11.37 49.80% 1.00 63854 79817 93903

7680 2S	modules 6.28 44.27% 1.00 48230 60288 70927

1032 pre-heaters 11.00 100.00% 11352 14190 16694

HV	power 12400 15500 18235

135836 169795 199759

5616 PS	modules 15.53 55.87% 1.20 87216 109021 128260

7680 2S	modules 7.84 46.49% 1.20 60211 75264 88546

1032 pre-heaters 11.00 100.00% 11352 14190 16694

HV	power 12400 15500 18235

171180 213975 251735

5616 PS	modules 19.03 60.99% 1.30 106872 133591 157165

7680 2S	modules 8.69 47.69% 1.30 66739 83424 98146

1032 pre-heaters 11.00 100 11352 14190 16694

HV	power 12400 15500 18235

197364 246705 290241

with safety factor (25%) → 300 kVA  evelope



Inner Tracker



CMS	layout	&	SP	chains
CMS	Inner	Tracker	(pixel)	detector	layout:
• 3	subsystems
• Accessible	&	replaceable	system
• Serial	powering	chains	built

• In	z		for	barrel	sections	&	in	f for	rings
• Powering	unit:	Modules	always	in	series

• 2-chip	modules	TBPX	L1,	L2	&	R1,	R2	(4A	chains)
• 4-chip	modules	TBPX	L3,	L4	&	R3,	R4,	R5	(8A	chains)

• in	total,	~	564	SP	chains	for	~4244	modules
• Planar	sensors.	3D	are	considered	for	inner	layers/rings.

IT404

TBPX TFPX

TEPX

TBPX	L1 TBPX TEPX	R2,R4TEPX	R1,R3,R5TFPX	R2,R4TFPX	R1,R3

Serial	power	chains	in	TBPX:	
• 1	serial	power	chain	for	2	consecutive	rods	in	φ.
• Modules	at	Z=0:		all	modules	connected	to	the	

same	(Z)	end	(alternation	by	layer)

Serial	power	chains	in	TFPX/TEPX:	
• Up	to	4	chains	per	(X)	side	/(Z)	side	of	a	ring.
• Chains	do	not	connect	front/back	side	for	easiness	

of	mechanics.
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~ 4.2 k modules
~ 13.2 k r/o chips 

2-chip modules: TBPX L1, L2 & R1, R2 (4A chains)
4-chip modules: TBPX L3, L4 & R3, R4, R5 (8A chains)

Radiation levels and space constraints prevent from using on-
module DC/DC converters in the Inner Tracker:
➡ LV power is distributed to IT modules according to a serial 

powering scheme, forming 576 chains of up to 11 modules
➡ HV bias is distributed in parallel to modules in each serial chain
➡ Optoelectronic services (lpGBT and Versatile Link+) are 

detached from the modules and hosted on dedicated boards 
(“portcards”) positioned around the IT support tube and 
powered making use of on-board DC/DC converters, following 
a parallel powering scheme similar to the one used for OT 
modules.
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Serial	Powering	Concept

3

• Serial	powering	set-up:		A	constant	current	power	
supply	generates	a	current	I:	This	current	is	fed	in	a	
chain	of	modules.		Each	chip	is	equipped	with	
regulators	to	generate	the	supply	voltages.

• Nominal	operation	average	IC	current:	
2	x	0.8A	(analog and	digital)	@	1.2v/1.2v

Nominal	shunt	current:	~25%
• Total	current	~2	x	1A
• Note:	This	is	what	allows	serial	power	to	run	

with	constant	currents	despite	load	variation

• Each	RD53A	chip	has	2	shuntLDO (one	for	analog,	one	
for	digital).	The	shuntLDO is	an	IP	block	of	the	RD53A	
chip	itself.	Each	shuntLDO is	design	for	2A	to	allow	
safe	operation	also	during	failures.

1.4	– 1.6V

LDO
1.2V	
analog

Pixel	chip

Shunt LDO
~1.2V	
Digital

Shunt
Readout

Hits

RD53A	Shunt-LDO

06.09.17 CERN – Serial	Powering	Testing	for	Inner	Tracker	Phase	2	Upgrade 4

Excessive	current	
will	make	system	
fall	out	of	
regulation

Current	
variations	
“absorbed”	by	
shunt	regulator

Short	current	
peaks	filtered	by	
local	decoupling

Current	
margin

Average	
operation	
current

Across-module	serial	powering:
•Pixel	detector	modules	serially	powered.
•Up	to	four	chips	per	module	powered	in	parallel.
•Modules/	sensors	grounds	differ	inside	a	chain.

•A	power	supply	current	(Iin)	“re-used”	among	
multiple	loads	connected	in	series.		
•Enough	current	injected	in	the	power	loop	to	
satisfy	the	highest	possible	load	current.	
•Total	current	constant- independent	of	the	actual	
current	consumed	in	the	load.	

8A	(4A),	 max	14V

Serial Power chains are current driven:
• the Shunt-LDO configuration defines ∆V=f(I)
• aiming at ∆V~1.5 V (1.2V + 0.3V for LDO)
• the chain has to provide enough power for 

transients:
considering ~ 25% current headroom w.r.t. 
“typical” conditions

Shunt-LDOs within the r/o chip provide:
➡ shunt functionality: needed to implement the serial scheme
➡ LDO regulation: ensure correct voltage (~1.2V) to the electronics
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• Nominal	chip	consumption	of	CMS	final	chip	(based	on	RD53A	doc.	v3.12):
TOTALS Typical Max

TOTAL ANALOG 0.61	A 1.21	A

TOTAL	DIGITAL 0.75	A 1.11	A

TOTAL	400x384 chip 1.35	A 2.32 A

+25%	SHUNT-LDO	Headroom 1.69	A 2.90	A

Shunt
(25%)
1.2V

0.18A/0.27A
0.22W/0.35W

Array	+	
Periphery

1.2V
0.75A/1.11A
0.90W/1.33W

LDO
0.2V

0.93A/1.38A
0.19W/0.28W

Shunt
(25%)
1.2V

0.15A/0.31A
0.18W/0.36W

Array	+	
Periphery

1.2V
0.61A/1.21A
0.73W/1.46W

LDO
0.2V

0.76A/1.52A
0.15W/0.30W

Digital Analog

1.69A	/
2.90A

1.69A	/
2.90A

1.4V
1.2V 1.2V

1.4V

Inner	Tracker	Upgrade	Power	WG	during	TK	Upgrade	Week		
CERN	– May	2018

Serial	Powering	with	RD53	chip

• For	the	system	design	we	assume	a	
current	consumption	of	2.0A	per	chip

• For	multiple	chips	per	module	the	
current	needed	in	a	chain	of	N-chip	
modules	is	N*2.0A.	

• The	Vdrop along	the	chain	per	module	is	
1.4V	(nominal)	
• For	a	chain	of	10	modules	=>	14V

• No	additional	Vdrop has	been	assumed	
for	parasitics,	bump	bonds	etc for	the	
moment.

(based	on	RD53A	doc.	v3.12	)

Typical:
Max:

LDO

SHUNT Array+
Periphery

LDO

SHUNT Array+
Periphery

Digital Analog

1.5 / 1.9 A

1.5 / 1.9 A

1.5 V 1.2 V 1.2 V
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~ 17 / 34 Ω/km
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Serial Power distribution scheme
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• Prototype cables available:
- 4 LV conductors 
- 22 HV wires
- 8 env. wires (T,H)

DRAFT

(4X6+2X1,5+8X0,22)100 V+(22X0,22)1000 V FR LSZH

Rev.  0

Specification 36R3450

1/2Page

4X6,00 mm2:
Tinned copper conductor IEC 60228 Class 5
Cross-linked polyethylene insulation, nominal thickness 0,30 mm, nominal diameter 3,65 
mm, color blue, brown, black, grey

2X1,50 mm2:
Tinned copper conductor IEC 60228 Class 5
Cross-linked polyethylene insulation, nominal thickness 0,30 mm, nominal diameter 2,15 
mm, color red, green

8X0,22 mm2:
Tinned copper conductor 7x0,20 mm
Cross-linked polyethylene insulation, nominal thickness 0,30 mm, nominal diameter 1,20 
mm, orange numbered 1-8

22X0,22 mm2:
Tinned copper conductor 7x0,20 mm
PEI insulation, nominal thickness 0,30 mm, nominal diameter 1,20 mm, white numbered 
1-22

Elements laid up together in concentric layers
Overall screen of polyester tape, aluminium/polyester tape, tinned copper drain wire, 
tinned copper braid overall shield, coverage 85%
LSZH FR rad. resist. compound outer sheath, nominal thickness 1,30 mm, color green RAL 
6016

Nominal overall diameter 15,30+/-0,50 mm

Marking with meter count: "NOVACAVI yyWww - CERN LS2 (4X6+2X1,5+8X0,22)100 V+
(22X0,22)1000 V FR LSZH - 000 m"

CONSTRUCTION DETAILS

ELECTRICAL AND PHYSICAL CHARACTERISTICS
Electrical resistance conductors 0,22 mm2 < 88,67 ohm/km @ 20°C
Electrical resistance conductors 1,50 mm2 < 13,70 ohm/km @ 20°C
Electrical resistance conductors 6,00 mm2 < 3,39 ohm/km @ 20°C
Working voltage 0,22 mm2 (8 conductors 
XLPE insulated)

: 100 V

19/01/2018

This drawing or design, in part of in its entirety, is property of Novacavi S.r.l. and the information contained herein may not be used or transferred 
without permission of Novacavi S.r.l. All values contained herein are subject to change in subsequent revisions of this specification document.

Issued T.D. Checked T.M. Date

Cable 1: ⌀ = 15.3 mm

DRAFT

(4X2,5+2X0,5+8X0,08)100 V+(22X0,22)1000 V FR LSZH

Rev.  0

Specification 36R3451

1/2Page

4X2,50 mm2:
Tinned copper conductor IEC 60228 Class 5
Cross-linked polyethylene insulation, nominal thickness 0,30 mm, nominal diameter 2,60 
mm, color blue, brown, black, grey

2X0,50 mm2:
Tinned copper conductor IEC 60228 Class 5
Cross-linked polyethylene insulation, nominal thickness 0,30 mm, nominal diameter 1,50 
mm, color red, green

8X0,09 mm2:
Tinned copper conductor 7x0,13 mm
Cross-linked polyethylene insulation, nominal thickness 0,41 mm, nominal diameter 1,20 
mm, orange numbered 1-8

22X0,22 mm2:
Tinned copper conductor 7x0,20 mm
PEI insulation, nominal thickness 0,30 mm, nominal diameter 1,20 mm, white numbered 
1-22

Elements laid up together in concentric layers
Overall screen of polyester tape, aluminium/polyester tape, tinned copper drain wire, 
tinned copper braid overall shield, coverage 85%
LSZH FR rad. resist. compound outer sheath, nominal thickness 1,00 mm, color green RAL 
6016

Nominal overall diameter 13,40+/-0,40 mm

Marking with meter count: "NOVACAVI yyWww - CERN LS2 (4X2,5+2X0,5+8X0,08)100 V+
(22X0,22)1000 V FR LSZH - 000 m"

CONSTRUCTION DETAILS

ELECTRICAL AND PHYSICAL CHARACTERISTICS
Electrical resistance conductors 0,09 mm2 < 209,87 ohm/km @ 20°C
Electrical resistance conductors 0,22 mm2 < 88,67 ohm/km @ 20°C
Electrical resistance conductors 0,50 mm2 < 40,10 ohm/km @ 20°C
Electrical resistance conductors 2,50 mm2 < 8,21 ohm/km @ 20°C
Working voltage 0,09 mm2 : 100 V

19/01/2018

This drawing or design, in part of in its entirety, is property of Novacavi S.r.l. and the information contained herein may not be used or transferred 
without permission of Novacavi S.r.l. All values contained herein are subject to change in subsequent revisions of this specification document.

Issued T.D. Checked T.M. Date

Cable 2: ⌀ = 13.4 mm
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One cable → 2 power chains

for each serial power chain

order of ~ 1.5 — 3 V voltage drop



Serial Power current sources
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CAEN (NEOLITE regional project)
• both current and voltage regulation
• 10.5V/2.3 A max
• “sibling” board survived > 50Gy at 

CHARM 

• Both current and 
voltage regulated 
(I,V comparators 
acting on same 
PWM circuitry)

• Imax 2.3 A
• Vmax 10.5 V
• “sister” board 

survived >50 Gy 
in a test at the 
CHARM facility

1. Introduction

• Current source prototype developed at ITAINNOVA was initially intended 
for EMC and transient serial powering testing purposes (It is not an 
“industrial” final device)

• Designed ~2 years ago according to CMS full chip requirements (not far 
from current ones)

• Basic design steps:
• Reliable simulation model
• Component selection and layout
• Prototype validation and tests

• Presentation goals:
• Show characteristics and limits of 

the prototype
• Tests done
• Key points learned

Power Group Meeting - CMS Tracker Week - July 2018 3/18

ITAINNOVA  current source prototype:
• 16V/16A rating (for a total of up to 8 

modules)
• very configurable for serial powering tests:

• start-up profile
• switching freq.
• dynamic responce, protections

• Can be used to study the dynamic 
behaviour at serial powering start-up

• Two serial power sources were experimented in small laboratory setups:



Power to r/o chips
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576 chains
292 Power Supply modules
~ 350 W per Power Supply module

n. chains n. cables Max power/
chain

8A 312 156 180 W

4A 264 132   80 W
576 288

The power request details for 
serial powering (needed 
headroom, operating voltage, 
failure scenarios, turn ON/turn 
OFF procedures … ) will get more 
defined as further tests with 
RD53A modules in larger chains 
are realised

Assuming power needed per chip is:  1.9A x 1.5V   (analog + digital)

n. r/o chips 13192

power to r/o chips 37 kW

power dissipated on cables 
and interconnections

18 kW

Total power  55 kW



Power to optical services
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Optical services (LpGBT and Versatile Link+) are hosted on ~700 “port cards” 
distributed along the  “support cylinder” (TBPX) and on the “Dee” structures 
(TFPX, TEPX)

Each port card is hosting:
• 2 LpGBT
• 2 VTRx 
• 1 bpol11V5 DC/DC converter, 
• 1 bpol2V5 DC/DC converter

VTRx

VTRx

bpol12V

LpGBT

LpGBT

bpol2V5

~ 11 V
~ 275 mA

2.55 V
~ 0.7 A

2.55 V
~ 0.24 A

1.25 V
~ 1.2 A

Power is distributed according to a parallel scheme 
using the same kind of cables and power supply 
units of the OT. The total power required is  ~2.3 kW 

  The same backend system powers also ~350 pre-heaters needed by the IT 
cooling system (tot power ~3.7 kW)

In total the backend system has to provide ~ 6kW of “parallel powering”



HV distribution and grounding options
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Several options → to be tested on real module chains
• Only one HV RTN line needed (i_HV through r/o chips)
• One “ground point” at detector side → floating power supply

HV wiring choices:
A) less material budget
B) can disconnect single modules via jumpers at power supply end
C) can regulate individual modules (could be useful for 3D sensors) 
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projection: size of power system (IT)
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n. 
chains

n. 
boards

LV  
power/
board

48V 
power/
crate

n crates n 
Racks

8A 312 156 360 W 2 kW 33

4A 264 136 160 W 2 kW 14

576 292 47 10

First exercise (~ guess)
Assuming boards powering 1 
cable → 2 complex channels 
(LV+HV) per board
Assuming 56U high racks with 5 
crates + 3 AC/DC

In addition:  LpGBT-based opto conversion system and pre-heaters for IT. 
Back end power based on OT power system.
Total power budget ~ 6 kW (4 crates).

power	supply	
power		[kW]

AC/DC	
power	[kW]

380	power	
[kW]

Serial	Power 55.00 68.75 80.88
HV	power 2.50 3.13 3.68
Optoelectronics 2.30 2.88 3.38
pre-heaters 3.70 4.63 5.44
TOTAL 63.50 79.38 93.38
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OT (approximate) schedule
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First draft for 
specifications first 

prototypes 
preproduc

tion

productiontendering
market 
survey

power supplies and cables needed

IT (approximate) schedule
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first 
prototypes 

preprod. production
tendering

market 
survey

First draft of 
specifications

fsYZqA0-QDWC_zwylw1n_Q 0 0 Tracker_Schedule_Final 1 Jan 2016 28.05.26
iaUJFiENRYKSOuf37IlnqQ 1 1 External Milestones & Common Projects 1 Jan 2016 28.05.26
CJmIirm3Q3e-pj9b1JCXrQ 2 1.1 VL+ proto development 1 Jan 2016 70 weeks 22.05.17
bb7RBR6HSp2_TvwZYbR0wg 3 1.2 VL+ proto available (EM) VL.1 22 May 2017 22.05.17 N.B. For components from 

common projects, milestons are 
NOT submissions, but dates 
when components are made 
available to users.

WBMIvqk3Ri6D71lJvkqXjw 4 1.3 VL+ iterations 23 May 2017 140 weeks 16 Mar 2020
ZBWa1AbcQeWUpVeJDknIHw 5 1.4 First VL+ pre-production items available (EM) VL.2 16 Mar 2020 16 Mar 2020
Rz4eKKHoSjS302g3lFCHGg 6 1.5 Qualification of VL+ pre-production 17 Mar 2020 30 weeks 12 Oct 2020
NbRkmcD4RV-9gtc03ejClQ 7 1.6 VL+ mass production starts VL.3 13 Oct 2020 13 Oct 2020
djxi1Xk7T-y1VKngKmtrgQ 8 1.7 lp-GBT development 1 Jan 2016 135 weeks 6 Sep 2018
vG21FOuySBGliCsZwUiBUQ 9 1.8 lp-GBT proto available (EM) LPGBT.1 31 Dec 2018 31 Dec 2018
2nPFEkRWQia1YlfPUG781A 10 1.9 lp-GBT iterations 8 Jan 2019 80 weeks 4 Aug 2020
4S_4b0dMR76iwVAnOxeqHQ 11 1.10 First lp-GBT production items available (EM) LPGBT.2 7 Sep 2020 7 Sep 2020
BhGwL-M5SQesxlUQYKmqiQ 12 1.11 upFEAST and DCDC2S development 1 Jan 2016 50 weeks 15 Dec 2016
bVTymK8eTfuPAo0wnx5Atg 13 1.12 First upFEAST and DCDC2S proto available (EM) DCDC.1 15 Dec 2016 15 Dec 2016
sp9mZg-dQSqAg9noCyA1Cw 14 1.13 upFEAST and DCDC2S iterations 16 Dec 2016 80 weeks 2 Aug 2018
CJE7MesWRY2hwx9OrsYjJg 15 1.14 upFEAST and DCDC2S final protos available (EM) DCDC.2 31 Dec 2018 31 Dec 2018
01Z7QDehS6yGZLu_OSvuVg 16 1.15 upFEAST and DCDC2S testing & final iteration 8 Jan 2019 80 weeks 4 Aug 2020
AcgKHB_US_m-wnlM1cqpYw 17 1.16 First upFEAST and DCDC2S production items available (EM) DCDC.3 4 Aug 2020 4 Aug 2020
rfrGdKbgSK6kvg7Jyb4dMQ 18 1.17 TDR submission (EM) TK.TDR.1 29 June 2017 29 Jun 2017
zMVEsZ2RRMqgrGGTOc-Wnw 19 1.18 OT EDR (EM) OT.EDR 16 Mar 2020 16 Mar 2020
-Q7RKzhdQGaU6_2cVmcz3w 20 1.19 IT EDR (EM) IT.EDR 3 Mar 2021 3 Mar 2021
NhNbqvT5Tv6SqGs13X6zpg 21 1.20 Beam Pipe installation (EM) BEAMPIPE 31 July 2020 31 July 2020
zFO6WwNNSvahxFnLABRMIw 22 1.21 OT Installation (EM) OT.INST 19 Dec 2025 19 Dec 2025
_lG9toU2THCQwSJ4Ch3oNQ 23 1.22 OT cabling and checkout 19 Dec 2025 9 weeks 19 Feb 2026
p7M7FXaQQLSNP2b1Mlqb1Q 24 1.23 Beam pipe re-installation 20 Feb 2026 8 weeks 16 Apr 2026
_XCA1uptT96nRF6KKbLdNA 25 1.24 Beam pipe bakeout 17 April 2026 6 weeks 28.05.26
uMmSoMRZRTynLx1ooDymyg 26 1.25 IT Installation (EM) IT.INST 28 May 2026 28.05.26
pWra0on-Q5Sit8pn1KczBA 27 1.26 TDR 1 Jan 2016 28 Jun 2017
K48CNo2uQN2pdyc4n5Aczg 28 1.26.1 Low-level reconstruction 1 Jan 2016 30 weeks 28 July 2016
EKJssmnqTVOd6vsGrUimIA 29 1.26.2 Tracking 20 May 2016 20 weeks 6 Oct 2016
gt-EmgoaRYWKB1_H4a0ZFA 30 1.26.3 TK TDR layout defined (LM) TK.TDR.2 28 July 2016 28 July 2016
7TXzIql4RWuaMKT1ul600A 31 1.26.4 Validation 7 Sep 2016 8 weeks 1 Nov 2016
vJoRawITRgS4HDDwPvHN1Q 32 1.26.5 Performance studies 2 Nov 2016 12 weeks 9 Feb 2017
QaiU8py-RKuf2QFK7NRBLQ 33 1.26.6 Assemble document 19 Sep 2016 16 weeks 24 Jan 2017
L5qAXFZuT7m7GRa_mL3exg 34 1.26.7 1st draft ready 24 Jan 2017 24 Jan 2017
Lq8v7wedTvWtrPcQL5B7fg 35 1.26.8 Completion, review 25 Jan 2017 3 May 2017
40noMWZnSLetmc1fxb6hjQ 36 1.26.9 CMS approval 4 May 2017 8 weeks 28 Jun 2017
wghS3igVRvGbO9Np_RASSw 37 2 Outer Tracker 1 Jan 2016 19 Dec 2025
2Q3twQMiQXKz19ZLTUjrAg 38 2.1 OT Front-End 1 Jan 2016 19 Dec 2025
EO4hhbysQFWGRxW5XWE-5w 39 2.1.1 OT sensors 1 Jan 2016 1 Aug 2023
k-bw4CXkSHOKIL9zDWnctA 40 2.1.1.1 Design of PS-p and PS-s sensors 1 Jan 2016 45 weeks 10 Nov 2016
v-U7NxQiTnyobfNreDxxQw 41 2.1.1.2 PS-p and PS-s sensors prototyping 11 Nov 2016 50 weeks 13 Nov 2017
htG8VFMlRF2kdfkUw5UkfA 42 2.1.1.3 2S sensor prototyping 1 Jan 2016 80 weeks 31 July 2017
pWUeluoBQ2KrugGZ7RBJmg 43 2.1.1.4 Publish OT Sensors Market Survey (LM) OT.SI.1 1 Feb 2016 1 Feb 2016
c6I8CiAJRBq9olLdO1eRYA 44 2.1.1.5 Close OT sensors MS Survey (LM) OT.SI.2 9 Sep 2016 9 Sep 2016
TtWdzAVTRIG0AES2QXMlcQ 45 2.1.1.6 Qualification of MS companies 12 Sep 2016 120 weeks 18 Feb 2019 Includes production of parts for 

module prototyping
zEKqLsV6RY2u6Wbr-huRrA 46 2.1.1.7 Publish OT Sensor Invitation to Tender (HM) OT.SI.3 18 Feb 2019 18 Feb 2019
OTZjjmLnQLKYo6_VZRvBqQ 47 2.1.1.8 OT sensors contract (HM) OT.SI.4 5 Aug 2019 5 Aug 2019 Adjudication
yUhNkbcOS5mmry80FiJLMQ 48 2.1.1.9 First 2S pre-production sensors available (USM) 24 June 2020 24 Jun 2020
whWGajkAQMywK4jYhMogSA 49 2.1.1.10 Test of 2S pre-production sensors 24 June 2020 25 weeks 15 Dec 2020 Activity at Institutes, after first 

production sensors are received. 
QC must be in place by then.

cU1auZaISae5NlGb5ierNQ 50 2.1.1.11 First PS pre-production sensors available (USM) 24 June 2020 24 Jun 2020
RjVhsrtuQZCMC5-gJyn5cg 51 2.1.1.12 Test of PS pre-production sensors 24 June 2020 25 weeks 15 Dec 2020
nNFwA43KSgCGlF2yqdnK1g 52 2.1.1.13 5% of OT sensors received (HM) OT.SI.5 15 Dec 2020 15 Dec 2020
NJZQs7VuTS2We0s44mgYsA 53 2.1.1.14 First 2S production sensors available (USM) 7 July 2021 7 July 2021
1ownpvn6RvmyhqRRCiiamw 54 2.1.1.15 Test of 2S production sensors 7 July 2021 100 weeks 6 June 2023
pE6pBaFESU2lmLMyrCP6IA 55 2.1.1.16 First PS production sensors available (USM) 1 Sep 2021 1 Sep 2021
a0fwn7PJTwOCB7Y9wHWRUQ 56 2.1.1.17 Test of PS production sensors 1 Sep 2021 100 weeks 1 Aug 2023
XWq9i-QQSDu0qu6xhDzJpg 57 2.1.1.18 30% of OT sensors received (HM) OT.SI.6 25 Oct 2022 25 Oct 2022
mO0oePYJRJKQWMu672giIg 58 2.1.1.19 All sensors received (HM) OT.SI.7 1 Aug 2023 1 Aug 2023
5V4FiigeRLGZdwyipBz14g 59 2.1.2 OT FE ASICs 1 Jan 2016 26 Oct 2021
Ym4jFxSyRtmiYGmGBvpiUQ 60 2.1.2.1 Design of CBC3 1 Jan 2016 30 weeks 28 July 2016
x1hZz20TTDaEuadDSjp6QQ 61 2.1.2.2 CBC3 submission (LM) OT.FE.1 28 July 2016 28 July 2016
Zu4T5FSlQBqr1pNW356E7Q 62 2.1.2.3 CBC3 validation 21 Oct 2016 30 weeks 5 June 2017
YB8XP9TbQFO_v_RdnfWBwg 63 2.1.2.4 Design of final proto CBC 6 June 2017 40 weeks 29 Mar 2018
3dHW1KtyRN2RNUDSerDy7w 64 2.1.2.5 Submission of final proto CBC (HM) 29 Mar 2018 29 Mar 2018
2LiYt4y3RTKacnPzeqbtkA 65 2.1.2.6 Final proto CBC validation 14 Sep 2018 12 weeks 6 Dec 2018
EoIws8nRRx-sk5TMGIzzRA 66 2.1.2.7 Design of proto MPA/SSA 1 Jan 2016 84 weeks 28 Aug 2017
2OiWFC_vTASM3IKtKsbKwA 67 2.1.2.8 Proto MPA/SSA submission (HM) OT.FE.2 28 Aug 2017 28 Aug 2017
wXyYBBbzRxOlKMMN5PlEOA 68 2.1.2.9 Proto MPA/SSA validation 21 Nov 2017 40 weeks 13 Sep 2018
KKqWLdseS_CsKu6sOxO-oA 69 2.1.2.10 Design of first CIC proto 1 Jan 2016 100 weeks 4 Jan 2018
f9vHey78Tr6NhYoRvvxYwg 70 2.1.2.11 First CIC proto submission (HM) OT.FE.3 25 July 2018 25 July 2018
Pehmrl72SyGprb_9_iIhkQ 71 2.1.2.12 First CIC proto validation 18 Oct 2018 25 weeks 25 Apr 2019
kGN2oK5CSBewYLEzOFg5vA 72 2.1.2.13 CIC final proto design 11 Jan 2019 25 weeks 4 July 2019
iAy9jT3_RFC2e2e4fsTcfw 73 2.1.2.14 CIC final proto submission (HM) OT.FE.4 4 July 2019 4 July 2019
IewveabWSeyq6b-bU9j8bA 74 2.1.2.15 CIC final proto validation 27 Sep 2019 20 weeks 28 Feb 2020
m77xsNclTeuJJSRq98sCAQ 75 2.1.2.16 CBC production submission (HM) OT.FE.5 16 Mar 2020 16 Mar 2020
mFXeskG2SDSNk645aVrXVg 76 2.1.2.17 CBC wafers testing & dicing 9 June 2020 40 weeks 30 Mar 2021
A-De12-eSVSGvxKZLfj2LQ 77 2.1.2.18 CIC/MPA/SSA production submission (HM) OT.FE.6 12 Oct 2020 12 Oct 2020
h1giYPZ1QneqKPEZx858pw 78 2.1.2.19 CIC/MPA/SSA wafers (bumping) testing and dicing 20 Jan 2021 40 weeks 26 Oct 2021
me4VvJj2TJyIv6p5JxC4GQ 79 2.1.3 OT MaPSA 1 Jan 2016 24 Oct 2023
zienEFe2QWat9urdzFjUqA 80 2.1.3.1 MaPSA-light qualification 1 Jan 2016 30 weeks 28 July 2016
3POYqdl3RVCKLD1WB-XNEQ 81 2.1.3.2 MaPSA-light qualified at 3 companies (LM) OT.MaPSA.1 28 July 2016 28 July 2016
LLLjyKsTSna3E_TJL-HxqA 82 2.1.3.3 Design of MaPSA dummy 1 Jan 2016 40 weeks 6 Oct 2016
7o6b0lFqSNiRhQ8CVqFfcA 83 2.1.3.4 Production of MaPSA dummy assemblies at companies 7 Oct 2016 50 weeks 9 Oct 2017
pNLCZKmvSJG6MacY7dqbWw 84 2.1.3.5 Full-size MaPSA dummy qualified (LM) OT.MaPSA.2 9 Oct 2017 9 Oct 2017 This did not happen, but do not 

update.
krjY0Y96Qk2PBfSanzQVDQ 85 2.1.3.6 Final MaPSA design 11 April 2017 60 weeks 21 Jun 2018
8xnle5kdTn2-uYDBejiRpA 86 2.1.3.7 MaPSA final proto order (HM) OT.MaPSA.3 21 June 2018 21 Jun 2018
IGFimrWdRKaT_laYNmss7w 87 2.1.3.8 MaPSA final proto validation 14 Sep 2018 40 weeks 5 July 2019
ZU6rgl7iTeq2dzrM3q2i8Q 88 2.1.3.9 MaPSA prototyping with candidate vendors 8 July 2019 60 weeks 14 Sep 2020
3NV6qayRQZW9b_b-rj1oFg 89 2.1.3.10 Launch MaPSA Price Enquiry (HM) OT.MaPSA.4 13 Jan 2020 13 Jan 2020
FBuRHYoERr2w2T1Mfavtag 90 2.1.3.11 Test of pre-production MaPSAs 12 May 2021 20 weeks 28 Sep 2021
CSxACpUNQNCBQcWsRiN-5A 91 2.1.3.12 5% of MaPSAs received (HM) OT.MaPSA.5 28 Sep 2021 28 Sep 2021
dQcugiDSRO-3QUEzMa66og 92 2.1.3.13 Test of production MaPSAs 24 Nov 2021 100 weeks 24 Oct 2023
jzPNc2EBTw6Ja0udydWV9Q 93 2.1.3.14 30% of MaPSAs received (HM) OT.MaPSA.6 8 Nov 2022 8 Nov 2022
g4BdxhCxRRmCMF22LTjrXg 94 2.1.3.15 All MaPSAs received (HM) OT.MaPSA.7 24 Oct 2023 24 Oct 2023
XxU9JL70SFegTC5ECnZBBQ 95 2.1.4 OT Hybrids 1 Jan 2016 1 Aug 2023
zoxmFVMJSxCVzFEazPMGHw 96 2.1.4.1 Qualification of Market Survey companies 1 Jan 2016 24 weeks 16 Jun 2016
z1j99TKmQo28r53j8sYqdQ 97 2.1.4.2 Close OT Hybrid Market Survey (LM) OT.HY.1 16 June 2016 16 Jun 2016
XGIqUUo9QFSY8-haiwYgHA 98 2.1.4.3 Launch OT Hybrid Invitation to Tender (HM) OT.HY.2 16 Mar 2020 16 Mar 2020 N.B. This is based on 2.1.4.5.6 

and 2.1.4.5.7, i.e. for PS hybrids 
the circuit is validated with 
CIC1, assuming no major circuit 
layout changes following the 
validation with CIC2. 

IYuGtXeNTySRuTZvi09I3Q 99 2.1.4.4 2S Front End Hybrid 1 Jan 2016 4 July 2023
uPGKqoIaReerV8vGLy8HuQ 100 2.1.4.4.1 2S FEH first full-size proto design 1 Jan 2016 116 weeks 26 Apr 2018
7H49jmO-TFyKRqJFW9oSug 101 2.1.4.4.2 2S FEH first full-size proto order (LM) OT.HY.3 26 April 2018 26 Apr 2018 These are 2S FEH 8CBC3, with no 

CIC
k38DQwtARdSY1nmZJ4YZVw 102 2.1.4.4.3 2S FEH first full-size proto validation 14 Sep 2018 20 weeks 15 Feb 2019
wt0MTGtdSOCxP4C59wmf7A 103 2.1.4.4.4 2S FEH final proto design 12 Oct 2018 20 weeks 15 Mar 2019
ErHbgDexTgSwnE0cuDL8dQ 104 2.1.4.4.5 2S FEH final proto order (LM) OT.HY.4 15 Mar 2019 15 Mar 2019 N.B. This is called final proto, 

but it has CIC1. We validate 2S 
FEH design and the final CBC 
based on CIC1

HYY03rg5TZGHszag-XkSpg 105 2.1.4.4.6 2S FEH final proto validation 5 Aug 2019 30 weeks 16 Mar 2020
Aj7QpVUfQkykTPQmWcR7bA 106 2.1.4.4.7 First pre-production 2S FE hybrids available (USM) 17 Mar 2021 17 Mar 2021
2ybgFwTNQaS_zVAg79jYbw 107 2.1.4.4.8 Test of 2S pre-production FEH 17 Mar 2021 20 weeks 3 Aug 2021
ez3watO0S2O8zCcba54LmA 108 2.1.4.4.9 First production 2S FE hybrids available (USM) 4 Aug 2021 4 Aug 2021
bxHpvLg_QQKobZVu2NId3A 109 2.1.4.4.10 Test of 2S production FEH 4 Aug 2021 100 weeks 4 July 2023
v9jX4THmTO-ZTkim03-J3Q 110 2.1.4.5 PS Front End Hybrid 1 Jan 2016 1 Aug 2023
e2afN8HQRW2hT_XkgMMr4g 111 2.1.4.5.1 PS FEH full-size demo design 1 Jan 2016 30 weeks 28 July 2016
XD9N_dGOSXuEbpzEIX5hXw 112 2.1.4.5.2 PS FEH full-size demo order (LM) OT.HY.5 21 Aug 2016 21 Aug 2016 PS-MCK
D4jbc1xfSVC-mSgZ93PuZg 113 2.1.4.5.3 PS FEH full-size demo validation 14 Nov 2016 30 weeks 27 Jun 2017
hXGdWlPESbmF5qxMGV37jQ 114 2.1.4.5.4 PS FEH full-size proto design 5 Jan 2018 24 weeks 21 Jun 2018
vrrkFZrPReWq29C0QcVV8Q 115 2.1.4.5.5 PS FEH full-size proto order (LM) OT.HY.6 19 July 2018 19 July 2018 This is based on MPA/SSA, and 

CIC1
jb8e2poHRfyMNkPvQz987Q 116 2.1.4.5.6 PS FEH full-size proto validation 7 Dec 2018 24 weeks 7 June 2019
dtvKWYyiTQCLC3kUQqZg-g 117 2.1.4.5.7 PS FEH final proto design 13 May 2019 40 weeks 2 Mar 2020
4BiTgBo5RGmEwHe8A3Q1CA 118 2.1.4.5.8 PS FEH final proto order (LM) OT.HY.7 2 Mar 2020 2 Mar 2020 This is the final proto, with MPA/

SSA/CIC2
27L9MjoWQi-h7CujwG4edg 119 2.1.4.5.9 PS FEH final proto validation 26 May 2020 20 weeks 12 Oct 2020
HOUjgCMYQOOmwDHlARgQzA 120 2.1.4.5.10 First pre-production PS FE hybrids available (USM) 17 Mar 2021 17 Mar 2021
rBmwQBM2RzaQrFq5QRGnVg 121 2.1.4.5.11 Test of PS pre-production FEH 17 Mar 2021 24 weeks 31 Aug 2021
XEGss1cyT5-jw321e9yVjQ 122 2.1.4.5.12 First production PS FE hybrids available (USM) 1 Sep 2021 1 Sep 2021
5EyjKWT8StaH2a170E129w 123 2.1.4.5.13 Test of PS production FEH 1 Sep 2021 100 weeks 1 Aug 2023
cJ4-uZQ8SbucvrJO5Ik9dA 124 2.1.4.6 2S SErvice Hybrid 1 Jan 2016 4 July 2023
h_0b9X9NSnKZwgyXpv14OQ 125 2.1.4.6.1 2S SEH demo iterations 1 Jan 2016 54 weeks 30 Jan 2017
lrZuVQ-_SH-enqEY5gL3Sg 126 2.1.4.6.2 2S SEH full-size proto design 19 Jan 2018 24 weeks 5 July 2018
b33zOw5XSi-W0sdzx4ap2Q 127 2.1.4.6.3 2S SEH full-size proto order (LM) OT.HY.8 24 Jan 2019 24 Jan 2019 This contains first prototypes of all 

components and CIC1
qq-JN_QgSOamDLN1XVa3ow 128 2.1.4.6.4 2S SEH full-size proto validation 14 June 2019 24 weeks 28 Nov 2019
fb5QykfOQBWe3XCYvadwRg 129 2.1.4.6.5 2S SEH final proto design 6 Sep 2019 12 weeks 28 Nov 2019
eirwuTkASHCtVjSJydKcTg 130 2.1.4.6.6 2S SEH final proto order (LM) OT.HY.9 28 Nov 2019 28 Nov 2019 This contains final prototypes of 

all components, but it could still 
have CIC1

sPvblpVCSdGWFSLT-vaamA 131 2.1.4.6.7 All 2S hybrids final protos ordered (HM) OT.HY.13 28 Nov 2019 28 Nov 2019
xyJnP6XwQsC2pi2Fppm6PA 132 2.1.4.6.8 2S SEH final proto validation 4 May 2020 20 weeks 18 Sep 2020
xOFYHcD2SLubaSvCJkNCvQ 133 2.1.4.6.9 First pre-production 2S service hybrids available (USM) 17 Feb 2021 17 Feb 2021
boXko2eJThuogAiODI7_vw 134 2.1.4.6.10 Test of 2S pre-production SEH 17 Feb 2021 20 weeks 6 July 2021
9ea7XiX_SJyHh6EHeFyKzA 135 2.1.4.6.11 5% of 2S hybrids received (HM) OT.HY.15 3 Aug 2021 3 Aug 2021
9QVOgLP1TLy30yR0BPsGeQ 136 2.1.4.6.12 First production 2S service hybrids available (USM) 7 July 2021 7 July 2021
OOEduMbyTOWaD3vH7MYEaA 137 2.1.4.6.13 Test of 2S production SEH 7 July 2021 100 weeks 6 June 2023
zAAAWJKdQQORYBRzTBFBPw 138 2.1.4.6.14 30% of 2S hybrids received (HM) OT.HY.17 10 May 2022 10.05.22
53dsBiFkTuuDrjTSL4XTGg 139 2.1.4.6.15 All 2S hybrids received (HM) OT.HY.19 4 July 2023 4 July 2023
WB9FNpdqQMmUJ-AV-b8moQ 140 2.1.4.7 PS Service Hybrids 19 Jan 2018 1 Aug 2023
Tj70ksUrR8OtmDpM43iOJg 141 2.1.4.7.1 PS Opto Hybrid 14 Dec 2018 3 Feb 2021
wyAbf4XjTQuOVZ1Kt9Q5QA 142 2.1.4.7.1.1 PS OH first full-size proto design 14 Dec 2018 16 weeks 19 Apr 2019
5qKt1iW9TziZeSaOdTobIQ 143 2.1.4.7.1.2 PS OH first full-size proto order (LM) OT.HY.10 19 April 2019 19 Apr 2019 With CIC1 and first lpGBT proto
0LdwXzrJRm6qwu_bv6lBJA 144 2.1.4.7.1.3 PS OH first full-size proto validation 9 Sep 2019 24 weeks 9 Mar 2020
qPeVsyFMTIKwLuJwHWCefQ 145 2.1.4.7.1.4 PS OH final proto design 19 Aug 2019 16 weeks 6 Dec 2019
L6VbQumqS-ya1fIA9Izlag 146 2.1.4.7.1.5 PS OH final proto order (LM) OT.HY.21 17 Mar 2020 17 Mar 2020 With final proto ASICs and pre-

prod VL+
r6JgkSwZS_SsW4h2JQzdbA 147 2.1.4.7.1.6 PS OH final proto validation 5 Aug 2020 24 weeks 3 Feb 2021
7fSJIQA9RMqKSgjv3fNDWQ 148 2.1.4.7.2 PS POwer Hybrid 19 Jan 2018 6 July 2020
28Aazv_FScGOyGWNhE__OA 149 2.1.4.7.2.1 PS POH first full-size proto design 19 Jan 2018 24 weeks 5 July 2018
QtFE5MqPTIeHyLaKgHYC_w 150 2.1.4.7.2.2 PS POH first full-size proto order (LM) OT.HY.11 5 July 2018 5 July 2018 With first proto ASICs
NFAF8Yk5Q7GuGCX62dXIFA 151 2.1.4.7.2.3 PS POH first full-size proto validation 23 Nov 2018 24 weeks 24.05.19
-1TyKbvNS1O0GcDgnUx3Zg 152 2.1.4.7.2.4 PS POH final proto design 27 May 2019 12 weeks 16 Aug 2019
ag28eSq4QdWxnTnFSYye3w 153 2.1.4.7.2.5 PS POH final proto order (LM) OT.HY.12 16 Aug 2019 16 Aug 2019 With final proto ASICs and pre-

prod VL+
zYK1RvenTqut2KVMWg4JeQ 154 2.1.4.7.2.6 PS POH final proto validation 21 Jan 2020 24 weeks 6 July 2020
4lt214vkRj-ID4Zc8TniJQ 155 2.1.4.7.3 All PS hybrids final protos ordered (HM) OT.HY.14 2 Mar 2020 2 Mar 2020
YUcQEtl-SmyteCiuVWIlLw 156 2.1.4.7.4 First pre-production PS service hybrids available (USM) 4 Feb 2021 4 Feb 2021
d7CUr6qWSD2TOIQpAqCM1A 157 2.1.4.7.5 Test of PS pre-production POH+OH 4 Feb 2021 20 weeks 23 Jun 2021
fW7XzJSCTnCBAAQtLAHuYw 158 2.1.4.7.6 5% of PS hybrids received (HM) OT.HY.16 31 Aug 2021 31 Aug 2021
YhQMRMU0QBqgOt6aakawqg 159 2.1.4.7.7 First production PS service hybrids available (USM) 1 Sep 2021 1 Sep 2021
SJ2NwKBrTgGyjYh680Fj2Q 160 2.1.4.7.8 Test of PS production POH+ROH 1 Sep 2021 100 weeks 1 Aug 2023
3QWWzKktRrmy33xHiEMIhQ 161 2.1.4.7.9 30% of PS hybrids received (HM) OT.HY.18 7 June 2022 7 June 2022
Q5OLULMaSKaX-symAAX7yA 162 2.1.4.7.10 All PS hybrids received (HM) OT.HY.20 1 Aug 2023 1 Aug 2023
3PeLCEECT02PYaBzNKtSNg 163 2.1.5 OT module mechanics 1 Jan 2016 16 Aug 2022
dnrmM8yOSdStZB0n52xoLw 164 2.1.5.1 Optimization of 2S and PS module mechanics 1 Jan 2016 120 weeks 24.05.18
nh_bVI6zQnuWEXUpSsIpyA 165 2.1.5.2 Test of thermal prototypes 24 Aug 2016 120 weeks 30 Jan 2019
-OHmdibtQl6g_isGgDffoA 166 2.1.5.3 Qualification of mech. parts production options 7 Oct 2016 120 weeks 15 Mar 2019
soMBo9-IQCa-8SAU6PD3Kw 167 2.1.5.4 OT module mechanics finalized (HM) OT.MO.1 30 Jan 2019 30 Jan 2019
v24rPV7DQJ-czAxUvAB_VA 168 2.1.5.5 Adaptation of designs to final sensors thicknesses 6 Aug 2019 24 weeks 4 Feb 2020
fbPo_fgBQJSbKHweHdNSEQ 169 2.1.5.6 Procurements of raw materials 5 Feb 2020 30 weeks 1 Sep 2020
uqENC_uZQ2iaG-KjzThRrQ 170 2.1.5.7 Pre-production of mech. parts 1 April 2020 20 weeks 18 Aug 2020
oJkRuzXkQz2GsOtB3IiNqg 171 2.1.5.8 Production of mech. parts 2S modules 7 July 2021 50 weeks 21 Jun 2022
Z-k9jPy1TTq1ogYJFxWZOQ 172 2.1.5.9 Production of mech. parts PS modules 1 Sep 2021 50 weeks 16 Aug 2022
xRu1kU_wRS6kSBBPqXbetg 173 2.1.6 OT module assembly 29 July 2016 19 Dec 2023
T1-rkJqeSaC8bMQBSqgnkw 174 2.1.6.1 Mini PS module assembly and testing 29 July 2016 30 weeks 13 Mar 2017
G1Yuaw2JR0-q7dKwUPrqjw 175 2.1.6.2 2S early proto assembly and testing 7 Dec 2018 40 weeks 27 Sep 2019
A1R7AkCkQlOkVRMbmAG7LQ 176 2.1.6.3 PS early proto assembly and testing 18 Mar 2019 30 weeks 11 Oct 2019
w1qe5KoRSwC_hLPMKPnXoA 177 2.1.6.4 2S module design finalized (LM) OT.MO.2 28 Nov 2019 28 Nov 2019
ZauxWHHeQ8atNiY-lI59mQ 178 2.1.6.5 Equipping OT module assembly centers 3 May 2018 80 weeks 29 Nov 2019
6qb09sosQxK5rTNY8RIsxw 179 2.1.6.6 2S final proto assembly and testing 29 Nov 2019 30 weeks 10 July 2020
FJtc7p9WQxaGapec16Gquw 180 2.1.6.7 2S module design validated (HM) OT.MO.3 10 July 2020 10 July 2020
okt11P4eTumLaCQKKbcYUw 181 2.1.6.8 PS module  design finalized (LM) OT.MO.4 9 Mar 2020 9 Mar 2020
Tse-KAo0RdiugEV1MaIs5w 182 2.1.6.9 PS final proto assembly and testing 10 Mar 2020 30 weeks 5 Oct 2020
rkqJnU7tR1mzY19OsJz8JA 183 2.1.6.10 PS module design validated (HM) OT.MO.5 5 Oct 2020 5 Oct 2020
gFytEdHPQDim7fqyOXHexg 184 2.1.6.11 2S Module pre-production & testing 12 May 2021 25 weeks 2 Nov 2021
nGHQyryuRDqcU_OiJPbhiA 185 2.1.6.12 PS Module pre-production & testing 7 July 2021 25 weeks 28 Dec 2021
eQNjFHPxT2ybqxx6SK-ZSA 186 2.1.6.13 2S module production proven (HM) OT.MO.6 6 July 2021 6 July 2021
NEUtQo6BSTud5Fb1xfJiUw 187 2.1.6.14 PS module production proven (HM) OT.MO.7 31 Aug 2021 31 Aug 2021
gE2Xr78cTeO8M13JtUO7lw 188 2.1.6.15 2S Module production & testing 3 Nov 2021 100 weeks 3 Oct 2023
ol808dBIQcWlkyykFzkFww 189 2.1.6.16 PS Module production & testing 19 Jan 2022 100 weeks 19 Dec 2023
oUW4eLAPTEyMBYMyepkMeA 190 2.1.6.17 30% of OT modules built (HM) OT.MO.8 25 Oct 2022 25 Oct 2022
yS06JZ0fS1iT2J8gPDpCKA 191 2.1.6.18 60% of OT modules built (HM) OT.MO.9 23 May 2023 23.05.23
ktSyEUo5QLGzFF2x7heqmg 192 2.1.6.19 All OT modules built (HM) OT.MO.10 19 Dec 2023 19 Dec 2023
0Q8_WvFiRjuT1lL3wIFnhQ 193 2.1.7 OT Mechanical structures 1 Jan 2016 19 Dec 2023
_9PoGNLzTySw-IVDQYI4-Q 194 2.1.7.1 Module-supporting sub-structures 1 Jan 2016 19 Dec 2023
7aL0inpCTM6d4TnnMHX4iQ 195 2.1.7.1.1 Design & prototype TEDD Dees 1 Jan 2016 180 weeks 2 Aug 2019
6-tktQQhT_yIYP4tWNBSBQ 196 2.1.7.1.2 TEDD Dee concept defined (LM) OT.ME.1 24 Mar 2016 24 Mar 2016
eKo3-ziETZuzLH7iX6attg 197 2.1.7.1.3 Design & prototype TBPS planks and rings 1 Jan 2016 180 weeks 2 Aug 2019
-4sz1zAvSeC93IZvdRQqtQ 198 2.1.7.1.4 Tilted TBPS concept viable (LM) OT.ME.2 19 May 2016 19.05.16
Rdo2S0sJQ_KsAkbL6amdPQ 199 2.1.7.1.5 Design & prototype TB2S ladders 1 Jan 2016 180 weeks 2 Aug 2019
oSJmLQRTRzW5b5FGeLmGYQ 200 2.1.7.1.6 All OT substructures designs validated (HM) OT.ME.3 2 Aug 2019 2 Aug 2019
6w0k_wNRTYu7KS9IboiRhg 201 2.1.7.1.7 Pre-production of TEDD Dees 25 Nov 2019 60 weeks 16 Feb 2021
wX76DRNJSU6GgB5TrLMeEA 202 2.1.7.1.8 Pre-production of TBPS planks and rings 25 Nov 2019 60 weeks 16 Feb 2021
9nol7OrYSQuWWJvTvLFt-A 203 2.1.7.1.9 Pre-production of TB2S ladders 23 June 2020 60 weeks 31 Aug 2021
wLw4wmTqQr6X6EW_YsINCA 204 2.1.7.1.10 First production sub-structures validated (HM) OT.ME.4 31 Aug 2021 31 Aug 2021
zErk4KDoT1KhADxuvY2VXw 205 2.1.7.1.11 Production of TEDD Dees 12 May 2021 120 weeks 29 Aug 2023
Mps3NmwEQk2MfCDXebYrdA 206 2.1.7.1.12 Production of TBPS planks and rings 17 Feb 2021 120 weeks 6 June 2023
1ROWb1OPQmSkrsSCFFNjwQ 207 2.1.7.1.13 Production of TB2S ladders 1 Sep 2021 120 weeks 19 Dec 2023
53_SrKLLRWGrnWivCYF0LQ 208 2.1.7.1.14 30% OT substructures built (HM) OT.ME.5 14 Mar 2023 14 Mar 2023
uMtMrWQbQxCUg5N52eAb1w 209 2.1.7.1.15 All OT substructures built (HM) OT.ME.6 19 Dec 2023 19 Dec 2023
7tDVgEtNQ2it_ERYzE2joQ 210 2.1.7.2 TB2S wheel design 1 Jan 2016 200 weeks 20 Dec 2019
pUSD8ibNR96mC3gC1m5Xwg 211 2.1.7.3 TBPS assembly design 1 Jan 2016 200 weeks 20 Dec 2019
oMVxevk3SlC68Jm232x15A 212 2.1.7.4 TEDD assembly design 1 Jan 2016 200 weeks 20 Dec 2019
K_BcUy1wTZG8YatznxnmeA 213 2.1.7.5 OT detector mechanics designs completed (HM) OT.ME.7 20 Dec 2019 20 Dec 2019
uUzk6guDQACvixUh348fQA 214 2.1.7.6 Design and protptype Bulkheads and feedthroughs 1 Sep 2017 120 weeks 6 Feb 2020
NCUcnPDlT7yRMuDo_SBiNg 215 2.1.7.7 Design of Tracker Support Tube 14 Nov 2018 60 weeks 6 Feb 2020
bjrvS-UFQBa3V3wML48y2w 216 2.1.7.8 OT integration mechanics designs completed (HM) OT.ME.8 6 Feb 2020 6 Feb 2020
L-FBc_k-RjiD4uKyo3a06Q 217 2.1.7.9 Procurement of raw materials and components 5 Aug 2019 100 weeks 3 Aug 2021
cX3HrA7EQOyKdANJ_xP3ZA 218 2.1.7.10 Construction of TB2S Wheel 1 Sep 2021 80 weeks 14 Mar 2023
uD69d_lwSYirwNzBUQOOrg 219 2.1.7.11 Construction of TBPS and TEDD mechanicsl parts 1 Sep 2021 80 weeks 14 Mar 2023
2iTps5kyTyWqEqlFv5lX-Q 220 2.1.7.12 Construction of TST, Bulkheads and other mechanics 10 Nov 2021 80 weeks 23.05.23
8-mUHXJGQeWrPHhXddsKGw 221 2.1.7.13 All OT mechanical parts built (HM) OT.ME.9 23 May 2023 23.05.23
BoZ0WPsaSIuXGDhpxHwrdA 222 2.1.8 OT Integration 19 Oct 2018 19 Dec 2025
f9xsY97aR7u6CTZNYOzghQ 223 2.1.8.1 Equipping OT integration centers 19 Oct 2018 160 weeks 29 Dec 2021
ZZT04rAWRM2VsEHaGfjFhA 224 2.1.8.2 Integration and testing of TB2S ladders 29 Dec 2021 100 weeks 28 Nov 2023
ERioDkQ3T3C-YdlH7AyYQw 225 2.1.8.3 Integration and testing of TBPS planks and rings 16 Mar 2022 100 weeks 13 Feb 2024
ZQ0oN1tRSjS7vYG7C1SDTA 226 2.1.8.4 Integration and testing of TEDD Dees 16 Mar 2022 100 weeks 13 Feb 2024
PFdMM5xpQmqDyZinrpqslQ 227 2.1.8.5 30% OT substructures integrated (HM) OT.IN.1 18 July 2023 18 July 2023
_vz0_vwdTAyi2wupJC--FQ 228 2.1.8.6 Integration of BTL completed (BTLM) 10 May 2023 10.05.23
WDUs5xuRQ8WX4VZTNZIbRw 229 2.1.8.7 Integration of TB2S 10 May 2023 50 weeks 23 Apr 2024
wtgXiq-qR0i6jXffVZWiiA 230 2.1.8.8 Integration of TBPS 13 Mar 2024 24 weeks 27 Aug 2024
Cx_0TyV2TjadxHI7L43Pog 231 2.1.8.9 Integration of TEDDs 13 Mar 2024 24 weeks 27 Aug 2024
NNAjZM2bTDKOhiUVR9U6Jw 232 2.1.8.10 Packing and shipping TEDDs 28 Aug 2024 6 weeks 8 Oct 2024
5RMYAmYySpSux4Ir5D_T8Q 233 2.1.8.11 OT Sub-Detectors completed (HM) OT.IN.2 27 Aug 2024 27 Aug 2024
5jgQSGbxQ7qIGj7QVYMqUQ 234 2.1.8.12 Outer Tracker Integration 23 Oct 2024 12 weeks 14 Jan 2025
v51kTzL9QBWEJWyjoFLHTw 235 2.1.8.13 Outer Tracker completed (HM) OT.IN.3 14 Jan 2025 14 Jan 2025
6-SxDvIwRZyoLK8F-_KX9g 236 2.1.8.14 End of OT commissioning (HM) OT.IN.4 10 Oct 2025 10 Oct 2025
LPv1uZ9wTQ-rSebdtOl7HA 237 2.1.8.15 Packing and shipping 10 Oct 2025 10 weeks 19 Dec 2025
SwMUywAgSOyR_0XTYcRkow 238 2.2 OT Back-End 1 Jan 2016 19 Nov 2024
Sj6XDfJrRjuEpdgU8Moclw 239 2.2.1 Power distribution system 1 Jan 2016 18 Jun 2024
k8n9I6dgQj6hK1aUh8eTaA 240 2.2.1.1 Evaluation of demo chains 1 Jan 2016 120 weeks 24.05.18
Eh17zJOHRI2JNFi2QORCsg 241 2.2.1.2 OT Power system concept defined (HM) OT.BE.1 24 May 2018 24.05.18
-t0XcOFUTq6opBKRZcM_9w 242 2.2.1.3 System development 25 May 2018 40 weeks 15 Mar 2019
iku7wd2ASQyrWYGYoROx7w 243 2.2.1.4 Definition of system specs 18 Mar 2019 20 weeks 2 Aug 2019
Dwv8A0BzQhu5_mulhAHRzg 244 2.2.1.5 Construction and operation of final proto chains 5 Aug 2019 40 weeks 25.05.20
7lOxunCHRcSLkQ15aiSP2g 245 2.2.1.6 OT final proto power chains validated (HM) OT.BE.2 25 May 2020 25.05.20
ddbUZHY7RJGFmzebRHoGGQ 246 2.2.1.7 Procurement of hardware 26 May 2020 160 weeks 4 July 2023
9XGWc3u_RlyrrDzp1PSKsQ 247 2.2.1.8 Construction of system for TK commissioning 22 Dec 2021 30 weeks 19 July 2022
Hao-8B54QCKOOYLi9LcIGw 248 2.2.1.9 Power System for OT commissioning built (HM) OT.BE.3 19 July 2022 19 July 2022
ILFz2T1SR5KgEx1IhYmBwA 249 2.2.1.10 Operation of system for TK commissioning 20 July 2022 30 weeks 14 Feb 2023
5MdqlfoLRVe4xwnDZKrukw 250 2.2.1.11 Construction of P5 system 15 Feb 2023 50 weeks 30 Jan 2024
LF2LmAexTw-PSFaNR6pTZQ 251 2.2.1.12 30% of OT PS supply units validated (HM) OT.BE.4 8 Aug 2023 8 Aug 2023
Pv1dN_uZR-Cz1P2E27ujWA 252 2.2.1.13 Commissioning of P5 system 31 Jan 2024 20 weeks 18 Jun 2024
XRFsYfy1RiWRoj80JLx5kw 253 2.2.1.14 OT power system ready for detector (HM) OT.BE.5 18 June 2024 18 Jun 2024
A5LJBpHITg6AiAVBciCIbw 254 2.2.2 Data processing system 1 Jan 2016 19 Nov 2024
NIrHKJ84Szmjc2a1pr8rHA 255 2.2.2.1 L1 tracking demonstrators 1 Jan 2016 7 Dec 2016
QUnU4g7AS22zqYoHo2vBOA 256 2.2.2.2 Review of L1 tracking demonstrators (LM) OT.BE.6 8 Dec 2016 8 Dec 2016
gHg-ihBZScSdguDDqBQnKw 257 2.2.2.3 Evaluation of existing ATCA boards 1 Jan 2016 50 weeks 15 Dec 2016
xWnXHyKbRDioC6J4aTS-4A 258 2.2.2.4 Definition of Data Processing System concept 16 Dec 2016 40 weeks 9 Oct 2017
Q3rJWOovSsiTEOm41Pv0cQ 259 2.2.2.5 Development and test of BE boards 10 Oct 2017 80 weeks 24.05.19
apGJclp_TiWj9Xpi7j3YYw 260 2.2.2.6 DTC readout of proto-modules 3 Aug 2018 60 weeks 11 Oct 2019
D5NQ-OskS2mtXJKM_B-A3w 261 2.2.2.7 DTC-TF system test 3 Aug 2018 60 weeks 11 Oct 2019
NhXrTFvITbSLGcoOu9wCOQ 262 2.2.2.8 OT BE system specs defined (HM) OT.BE.7 11 Oct 2019 11 Oct 2019
8Yqb5kPRT3K3suxl_rR_jw 263 2.2.2.9 Development of final prototypes 14 Oct 2019 40 weeks 3 Aug 2020
7A3l3K6ISweawsB97K1u9A 264 2.2.2.10 OT BE boards final prototypes validated (HM) OT.BE.8 3 Aug 2020 3 Aug 2020
bojffYDmS_6Eh_UnEwMmcA 265 2.2.2.11 Construction of system for OT commissioning 31 Mar 2021 40 weeks 4 Jan 2022
jbIxZaJGQhizXv7s2ctbyQ 266 2.2.2.12 DP system for commissioning ready (HM) OT.BE.9 4 Jan 2022 4 Jan 2022
xKWZgwI7R5yynzGQZIqnjQ 267 2.2.2.13 Operation of system for OT commissioning 5 Jan 2022 40 weeks 11 Oct 2022
0-QxFuY5RBuNW8tnomNuwQ 268 2.2.2.14 Construction of P5 system 25 May 2022 80 weeks 5 Dec 2023
p91LzHD0TGuSdJuNDrGuTQ 269 2.2.2.15 30% of OT DP boards validated (HM) OT.BE.10 28 Feb 2023 28 Feb 2023
s65ze-bMRdO1udT5ixePcg 270 2.2.2.16 Commissioning of P5 system 6 Dec 2023 50 weeks 19 Nov 2024
jHPKr2h7Tu-zFCTe4fq3Vg 271 2.2.2.17 OT Data Processing System ready for detector (HM) OT.BE.11 19 Nov 2024 19 Nov 2024
ykMQ7d4-RlO8vD-cn4nRPg 272 2.2.3 BE Electronics Systems for OT commissioning ready (LM) OT.BE.12 14 Feb 2023 14 Feb 2023
CmDZxbdRQNC9lXHSuA2REg 273 2.3 Outer Tracker Commissioning 9 Oct 2025 10 Oct 2025
GbMbMhnKQRefqtv04r9KiQ 274 3 Inner Tracker 1 Jan 2016 28.05.26
Y7irWrXkTHeNQlZ14SeR1w 275 3.1 IT Front-End 1 Jan 2016 28.05.26
d7whQhK5TW22ghvylEf31w 276 3.1.1 IT Sensors 1 Jan 2016 30 Jan 2023
JZ_onoTtRvy-eSjo56Oj7A 277 3.1.1.1 Qualification of slim-edge planar sensors 1 Jan 2016 120 weeks 24.05.18
bNWFXf6lRLGnsYaw_zQMFA 278 3.1.1.2 Qualification of active-edge planar sensors 1 Jan 2016 120 weeks 24.05.18
F8a6d_otRZuXf2nI97KlHw 279 3.1.1.3 Qualification of 3d sensors 1 Jan 2016 120 weeks 24.05.18
j6aRH-b9Sq-KETeJsYartQ 280 3.1.1.4 Choose pixel sensor scenario for TDR (LM) IT.SI.1 14 July 2016 14 July 2016
_KoXTNBUTn67l1gQwyYKNA 281 3.1.1.5 Finalize choice and design of sensors 8 Sep 2016 150 weeks 12 Sep 2019
LfU4-_zTTOGaBRJT9wZ25A 282 3.1.1.6 First irradiated single-chip demo module on test (LM) IT.SI.8 13 Sep 2018 13 Sep 2018
dxd4QcmXQW-gubev76b-Yw 283 3.1.1.7 Publish IT Sensors Market Survey (HM) IT.SI.2 12 Sep 2019 12 Sep 2019
9UlhOvSjTtKlwmHoGFsd8g 284 3.1.1.8 Qualification of MS Companies 13 Sep 2019 24 weeks 13 Mar 2020
GzZ2fvC5Q-uoeDRWGrwNIA 285 3.1.1.9 Publish IT Sensor Invitation to Tender (HM) IT.SI.3 13 Mar 2020 13 Mar 2020
TU2ZdyCbSMSfNHq3rPMThQ 286 3.1.1.10 IT sensors contract(s) (HM) IT.SI.4 28 Aug 2020 28 Aug 2020
SHsZLs1KS7GjZLhdRAp2NQ 287 3.1.1.11 Test of IT pre-production sensors 2 Mar 2021 25 weeks 23 Aug 2021
HN5dkS4aR-CpGTfDMF-ljQ 288 3.1.1.12 5% of IT sensors received (HM) IT.SI.5 23 Aug 2021 23 Aug 2021
B3HVzfL7RFaiPxRnDyzJOg 289 3.1.1.13 Test of IT production sensors 24 Aug 2021 75 weeks 30 Jan 2023
iFmJXDiLTZeOer2YInqC5A 290 3.1.1.14 30% of IT sensors received (HM) IT.SI.6 25 April 2022 25 Apr 2022
QwljD9fQTGmAhF3jHS0RKw 291 3.1.1.15 All IT sensors received (HM) IT.SI.7 30 Jan 2023 30 Jan 2023
VpChCfZlQ16bsGzkkaIq_A 292 3.1.2 IT ReadOut Chip 1 Jan 2016 20 Jul 2021
1mocc1J1ScyMcGxIK8YR6g 293 3.1.2.1 TSMC 65 nm radiation qualification 1 Jan 2016 50 weeks 15 Dec 2016
pWww6ywqSnOnz8PCBQgfCQ 294 3.1.2.2 Design and testing of IP blocks 1 Jan 2016 60 weeks 13 Mar 2017
4obHbJgYSdWHFoZ6P8UN5A 295 3.1.2.3 Design of ChiPix65 1 Jan 2016 30 weeks 28 July 2016
mLz4KEtyQQep8ei7hEpG-g 296 3.1.2.4 Submission of ChiPIX65 (LM) IT.FE.1 28 July 2016 28 July 2016
qaqbcLIVQ5GcTZff190qyg 297 3.1.2.5 Qualification of ChiPIX65 21 Oct 2016 24 weeks 24 Apr 2017
aEitUT0HTvm5VtCQwGiYTQ 298 3.1.2.6 Design of DRAD 1 Jan 2016 24 weeks 16 Jun 2016
NeD_l7XnQf-RF_CfbMp-VQ 299 3.1.2.7 Submission of DRAD (LM) IT.FE.2 16 June 2016 16 Jun 2016
iCbp_tlQR0ujoo6GbVoV2A 300 3.1.2.8 Qualification of DRAD 9 Sep 2016 24 weeks 13 Mar 2017
cCkbBN0CReeoKN9-Sf_4ZA 301 3.1.2.9 Design of RD53A 1 Jan 2016 64 weeks 10 Apr 2017
-ARfqs0bReWBebEnSffjUA 302 3.1.2.10 Submission of RD53A (HM) IT.FE.3 28 Aug 2017 28 Aug 2017
wHexZ6lwT3a5EHFxnB_igg 303 3.1.2.11 Qualification of RD53A 21 Nov 2017 30 weeks 5 July 2018
dovdJB_0TUicwGvK-77sZQ 304 3.1.2.12 Design of CMS Pixel Chip proto 6 July 2018 50 weeks 5 July 2019
odxujgNiTHy81BSCvcTeBQ 305 3.1.2.13 Submission of PROC proto (HM) IT.FE.4 5 July 2019 5 July 2019
JY30Y6ubR6iDqYtQmHyvFQ 306 3.1.2.14 Qualification of PROC proto 30 Sep 2019 60 weeks 7 Dec 2020
tMfbS6ArS9SPkgYNUQCS0w 307 3.1.2.15 Design of final PROC 12 May 2020 60 weeks 20 July 2021
vbtij9ikSBa9dGfHs0qiUw 308 3.1.2.16 PROC production submission (HM) IT.FE.5 20 July 2021 20 July 2021
QzlM5YR4RIOzLI5RA3enQA 309 3.1.3 IT modules 30 Mar 2018 9 July 2024
qEOj9WBKSh69ECbaXCoDpQ 310 3.1.3.1 Design & assembly demo modules (with RD53A) 30 Mar 2018 60 weeks 7 June 2019
Ozn4IXsdQTOqGOtQTPmVaw 311 3.1.3.2 Single-chip demo module available (LM) IT.MO.7 21 June 2018 21 Jun 2018
hX9RhOQOTg6QdDJGkC9zMQ 312 3.1.3.3 Design and produce HDI for demo modules 31 Aug 2018 40 weeks 21 Jun 2019
he3eAtolSwySnWEgf7KZCw 313 3.1.3.4 2-chips and 4-chips demo modules available (LM) IT.MO.8 18 Jan 2019 18 Jan 2019
lFd5eEGCSbmH_P4trI_cJA 314 3.1.3.5 Functional Pixel Demo module validated (HM) IT.MO.1 18 Jan 2019 18 Jan 2019 These are RD53A modules
kgcK16k9QYKCwG6OXZlj4A 315 3.1.3.6 Equipping module assembly centers 4 Mar 2019 60 weeks 12.05.20
EzAVjG-zSvWPF0CB015uLA 316 3.1.3.7 Design & assembly proto modules 12 May 2020 50 weeks 11.05.21 These are modules with the final 

prototype chip
U8qYfTdUT0WO-djVEYtORQ 317 3.1.3.8 Design and produce hybrids for proto modules 15 April 2019 30 weeks 8 Nov 2019 For modules with final proto chip
CZoWkI9tSJa3kXjxUR7xCg 318 3.1.3.9 IT proto modules validated (HM) IT.MO.2 11 May 2021 11.05.21
fpSjlZMxTt6rfkk3wafkfA 319 3.1.3.10 Module pre-production 16 Feb 2022 25 weeks 9 Aug 2022
Rdr9AbjwR_ygXv6IASH4VQ 320 3.1.3.11 IT module production proven (HM) IT.MO.3 9 Aug 2022 9 Aug 2022
FhlGDPw-T-KL8CN1kcg3ug 321 3.1.3.12 Module production 10 Aug 2022 75 weeks 16 Jan 2024
ULDiWXcCTjWqb8s6O68j2g 322 3.1.3.13 Module production extra time 17 Jan 2024 25 weeks 9 July 2024
t4tLoA8GSc2pjn6cy_UG4g 323 3.1.3.14 30% of IT modules built (HM) IT.MO.4 16 May 2023 16.05.23
HWiQl3q7Q46SCyKY5I1RoQ 324 3.1.3.15 60% of IT modules built (HM) IT.MO.5 12 Dec 2023 12 Dec 2023
JDNQnbamTxWwKyCinBnJKA 325 3.1.3.16 All IT modules built (HM) IT.MO.6 9 July 2024 9 July 2024
ztpffoCyQ76Ysic7Z4dfFA 326 3.1.4 IT On-detector power distribution 1 Jan 2016 20 Jul 2021
dUsIORvGQqy5xxYJo5dWYA 327 3.1.4.1 Serial power simulations 1 Jan 2016 150 weeks 20 Dec 2018
54wfvuSNR0aJmU2p5zh9yA 328 3.1.4.2 SP Lab tests with FeI4 1 Jan 2016 90 weeks 9 Oct 2017
xfj35NVCTlemvnXG58plHQ 329 3.1.4.3 SP Lab tests with RD53A 2 Mar 2018 90 weeks 6 Dec 2019
U0vdAaNgT4eCvE-2BeFMow 330 3.1.4.4 Power chain with demo modules on bench (LM) IT.EL.9 15 Mar 2019 15 Mar 2019
W-I-L9g_TpewsmimpPxncA 331 3.1.4.5 Power chain with demo modules on proto structure (LM) IT.EL.10 15 Mar 2018 15 Mar 2018
-DvExAl5QRWsnzLm6JNuRg 332 3.1.4.6 Serial Powering validated (HM) IT.EL.1 6 Dec 2019 6 Dec 2019
uwFagw3TSv27F3l9tYo0TQ 333 3.1.4.7 Engineering design of power distribution 9 Dec 2019 80 weeks 20 July 2021
NcP1s6aTREGa1fEpoeUnag 334 3.1.4.8 SP lab tests with PROC 7 Jan 2020 70 weeks 25.05.21
-4bha88nRzml2KXz5mLFlA 335 3.1.4.9 On-detector power distribution fully designed (HM) IT.EL.2 20 July 2021 20 July 2021
WiRiFVvZRiubX3kFIpw1SA 336 3.1.5 IT Data links 1 Jan 2016 14 Feb 2023
fSKuAGY8S7uCVAIT2q1wYg 337 3.1.5.1 e-links simulations 1 Jan 2016 80 weeks 31 July 2017
S3EtebItTZWrdw9ImFxT0Q 338 3.1.5.2 e-links demonstrators 1 Jan 2016 80 weeks 31 July 2017
OxSdKPlYTRWQjD_JvtSkIg 339 3.1.5.3 Choose IT e-links baseline for TDR (LM) IT.EL.3 28 July 2016 28 July 2016
Mp9If6o0SaCF0UPLd1DlTQ 340 3.1.5.4 e-link prototypes 1 Aug 2017 120 weeks 20 Dec 2019
9soJYZ8IR3WINa9Cl5AMGA 341 3.1.5.5 lpGBT boards prototypes 8 Mar 2018 120 weeks 24 July 2020
10EGPCfbRsKKoz6sWC1eHw 342 3.1.5.6 IT e-links protoptypes validated (HM) IT.EL.4 20 Dec 2019 20 Dec 2019
IJAOvtTPRo2pK9glFL5SBw 343 3.1.5.7 Development of full readout chain 7 Jan 2020 80 weeks 3 Aug 2021
04jxt4acTx-6ZvesncdnIQ 344 3.1.5.8 IT lpGBT board final prototype (HM) IT.EL.5 12 Oct 2020 12 Oct 2020
BqytlXkjTeKYL-wgKVl3Qg 345 3.1.5.9 IT Readout chain validated (HM) IT.EL.6 3 Aug 2021 3 Aug 2021
KswdNhOcQWGiM-Qf52kOfQ 346 3.1.5.10 Production of readout electronics 4 Aug 2021 80 weeks 14 Feb 2023
L6NUmjKNQ6OSTsV3un7bXw 347 3.1.5.11 30% of IT lpGBT boards produced (HM) IT.EL.7 10 May 2022 10.05.22
teqFQ-IEQG-1aNRfK91DHg 348 3.1.5.12 All IT lpGBT boards produced (HM) IT.EL.8 14 Feb 2023 14 Feb 2023
8ciEE7VcT8OCSmQVo1d8dA 349 3.1.6 IT Mechanical Structures 1 Jan 2016 21 Nov 2023
a-YdA8vmSDe1lL2NBG918Q 350 3.1.6.1 Conceptual design of extended forward 1 Jan 2016 30 weeks 28 July 2016
y_FK0SSmRKWd-S65ag-5hA 351 3.1.6.2 Baseline forward concept defined (LM) IT.ME.1 28 July 2016 28 July 2016
laGOdVmgT0eSpns0K4W2ng 352 3.1.6.3 Modelling of TFPX and TEPX structures 29 July 2016 80 weeks 15 Mar 2018
BLQ-b9HQRy-mT_fqYnwFgA 353 3.1.6.4 Engineering design of TBPX TFPX and TEPX structures 16 Mar 2018 80 weeks 11 Oct 2019
mP-hX5zQRZW2ArH62GphGg 354 3.1.6.5 Conceptual design of insertion mechanics 1 Jan 2016 30 weeks 28 July 2016
S1Hl63vaT3i9efoiqAdPlw 355 3.1.6.6 Conceptual design of service arrangement 1 Jan 2016 30 weeks 28 July 2016
zLBb8_ApSoOxmJsjZYx1PQ 356 3.1.6.7 IT integration concept defined (LM) IT.ME.2 28 July 2016 28 July 2016
ZoouM1TiT3qRD9g4iQ1nCw 357 3.1.6.8 Study of service arrangement 15 Sep 2016 40 weeks 7 July 2017
oCWzfCZ2Q6aWA_pKov1fxg 358 3.1.6.9 Design of service cylinders 10 July 2017 80 weeks 21 Feb 2019
3UsYg893TtGYVowkEwDgpQ 359 3.1.6.10 Structure protoptyping 14 Oct 2019 80 weeks 25.05.21
F0boKJm5TnmNhrCKwGKQRQ 360 3.1.6.11 Service cylinders protoptyping 14 Oct 2019 80 weeks 25.05.21
J3Qn5cH5Rluy98gpWB3_ZA 361 3.1.6.12 TBPX, TFPX  and TEPX structures validated (HM) IT.ME.3 25 May 2021 25.05.21
mdjhbCWPTlifqIEpIiwHZw 362 3.1.6.13 Construction of IT structures and service cylinders 26 May 2021 130 weeks 21 Nov 2023
dvPv4OL3SXe4ISfboa0CQQ 363 3.1.6.14 30% of IT structures built (HM) IT.ME.4 19 July 2022 19 July 2022
pKAZysqaQd-bLT7cPxSsfw 364 3.1.6.15 All IT structures built (HM) IT.ME.5 21 Nov 2023 21 Nov 2023
w1qPiRI_R36CnGVM2tnimg 365 3.1.6.16 Design and construction of IT Support Tube 16 May 2017 100 weeks 17.05.19
4_NNgGqdSpe8BWvt3bzttA 366 3.1.7 IT integration 14 Nov 2017 28.05.26
_7RR2CvIRIeGx7b39eZ7PA 367 3.1.7.1 IT layout optimization 14 Nov 2017 90 weeks 6 Sep 2019
rKEMjvNJRliobJjphZhFJw 368 3.1.7.2 IT layout fully defined (LM) IT.IN.1 6 Sep 2019 6 Sep 2019
yvddfU2lQleYpjf-rmTp7Q 369 3.1.7.3 Equipping integration centers 6 Oct 2021 60 weeks 30 Nov 2022
79n-DcTfSGa0noNqfSIubg 370 3.1.7.4 Structure integration & testing 30 Nov 2022 100 weeks 29 Oct 2024
Eppl6ftxSgKzFFvD-EZyZQ 371 3.1.7.5 30% IT structures integrated (HM) IT.IN.2 23 Jan 2024 23 Jan 2024
zcRV9kFYSJWwT26uEYjwSQ 372 3.1.7.6 TBPX, TFPX, TEPX integration 29 May 2024 30 weeks 24 Dec 2024
YHhQ8W4AQzqmsCTUkURgxQ 373 3.1.7.7 TBPX and TFPX completed (HM) IT.IN.3 15 Oct 2024 15 Oct 2024
KT_Q_hC4REizvJJGmYN8QA 374 3.1.7.8 TEPX completed (HM) IT.IN.4 7 Jan 2025 7 Jan 2025
DOjZIBHzRUmHSNssZZwkhg 375 3.1.7.9 Assembly of TBPX and TFPX 16 Oct 2024 20 weeks 4 Mar 2025
_Xb0YPknSfyVL04XmkGY3w 376 3.1.7.10 TBPX-TFPX assemblies ready (HM) IT.IN.5 4 Mar 2025 4 Mar 2025
PFTdN0QkSUapr5uh_u2HTg 377 3.1.7.11 End of IT commissioning (HM) IT.IN.6 17 April 2026 17 Apr 2026
a3rRmnunTXWxxCT94AzQwA 378 3.1.7.12 Packing/shipping IT subdetectors 17 April 2026 6 weeks 28.05.26
cAPmrKs_T5eoioT34sRQKw 379 3.2 IT Back-End 17 Oct 2016 20.05.25
xijNz3b_QqGCKXYMF3bISA 380 3.2.1 Power 28 Sep 2018 22 Oct 2024
Yi48vW3fSayGPcUfCZisVQ 381 3.2.1.1 Develop proto power chains 28 Sep 2018 120 weeks 2 Mar 2021
qW2VoNu5S6-GGX8jcjWpHg 382 3.2.1.2 Proto power chain validated (HM) IT.BE.1 2 Mar 2021 2 Mar 2021
pzbRa56oR5OWiYBtIF3vng 383 3.2.1.3 Define final specs for power chain 3 Mar 2021 30 weeks 28 Sep 2021
fK8aGxzESMiDd-_u8Wg2DA 384 3.2.1.4 Procurement of hardware 3 Mar 2021 120 weeks 20 Jun 2023
hQSYeZ-QScO1jh8i85CuAw 385 3.2.1.5 Construction of system for IT commissioning 8 Dec 2021 40 weeks 13 Sep 2022
psHCEFN2R9SUhRhN6gikhw 386 3.2.1.6 Power system for IT commissioning built (HM) IT.BE.2 13 Sep 2022 13 Sep 2022
oWvV2SxQTVehKNEyN0B9Vg 387 3.2.1.7 Operation of system for IT commissioning 14 Sep 2022 80 weeks 26 Mar 2024
sUPPHJiuRxK--EUT8UlVrQ 388 3.2.1.8 Construction of P5 system 1 Feb 2023 60 weeks 26 Mar 2024
hGVQQ_-tSsWy0I4EuRUzCA 389 3.2.1.9 30% of IT PS units validated (HM) IT.BE.3 29 Aug 2023 29 Aug 2023
SjHPwEkVQLyhZGXOtdO1rA 390 3.2.1.10 Commissioning of P5 system 27 Mar 2024 30 weeks 22 Oct 2024
ZFfPOiruQvq5lvwOeBG5kg 391 3.2.1.11 IT power system ready for detector (HM) IT.BE.4 22 Oct 2024 22 Oct 2024
8prZmACHTw6Nn-q3pJypPA 392 3.2.2 Readout 17 Oct 2016 20.05.25
TN94OdI3RwKqGBNWaFhEKw 393 3.2.2.1 Develop readout for RD53A 17 Oct 2016 40 weeks 8 Aug 2017
_s54S_SFSYay_NYgjwVlUg 394 3.2.2.2 Operate RD53 readout 2 Feb 2018 80 weeks 30 Aug 2019
D4YSEshZSPWzj97tyeQiqQ 395 3.2.2.3 Develop proto-DAQ for PROC 21 Dec 2018 20 weeks 24.05.19
wxpkgv7zQdW4IsTu5KajXw 396 3.2.2.4 PROC proto-DAQ operational (HM) IT.BE.5 24 May 2019 24.05.19
UcDNjYj6Qie_NP0Bzzjyug 397 3.2.2.5 Operate PROC DAQ 25 Nov 2019 40 weeks 14 Sep 2020
bZwPAVMQTbK9Z2rF41E3Qg 398 3.2.2.6 Specs for IT DAQ system defined (HM) IT.BE.6 14 Sep 2020 14 Sep 2020
WgW8BKB5TYu7JDdnavQpWA 399 3.2.2.7 Development of final prototypes 15 Sep 2020 40 weeks 6 July 2021
KkEFzP0fTPuuHduamOnoIA 400 3.2.2.8 IT DTC final prototypes validated (HM) IT.BE.7 6 July 2021 6 July 2021
b0nX4BRTSpK5X-MpWNklVw 401 3.2.2.9 Construction of system for IT commissioning 16 Feb 2022 40 weeks 22 Nov 2022
j1DSxe13QA29TtLibrJWIg 402 3.2.2.10 DAQ system for IT commissioning ready (HM) IT.BE.8 22 Nov 2022 22 Nov 2022
bW0R0m2AQ_W05wrlcS-D6w 403 3.2.2.11 Operation of system for IT commissioning 23 Nov 2022 60 weeks 16 Jan 2024
cO_lHNvWQ0mtlcBMV0nrwQ 404 3.2.2.12 Construction of P5 system 21 June 2023 60 weeks 13 Aug 2024
0bZszAd5TNSLvgoIq_muYg 405 3.2.2.13 30% of IT DTC boards validated (HM) IT.BE.9 16 Jan 2024 16 Jan 2024
ZFAvovubQyCVRLwyge9zew 406 3.2.2.14 Commissioning of P5 system 14 Aug 2024 40 weeks 20.05.25
JxYAaFuDRhCVENRvxfWJKA 407 3.2.2.15 IT DAQ System ready for detector (HM) IT.BE.10 20 May 2025 20.05.25
6HkDjDBxRnCj6VcITLvQzg 408 3.2.3 BE Electronics Systems for IT commissioning ready (LM) IT.BE.11 26 Mar 2024 26 Mar 2024
yXN290xMR1OuhdbS8IuVBA 409 3.3 IT Commissioning 16 Oct 2024 30 weeks 13.05.25
RQAHoSpQRmKG91zBv5N3Dw 410 3.4 Packing and shipping 14 May 2025 12 weeks 5 Aug 2025
TmwcWFDAQfapTJ9gVAwtBg 411 4 Cooling 1 Jan 2016 17 Feb 2025
4CX7B-2hRj-HTopRRzPCEQ 412 4.1 Definition of system concept 1 Jan 2016 50 weeks 15 Dec 2016
BrmjmnOAT-uIW6c6OLVEKg 413 4.2 Cooling system concept defined (LM) TK.CO.1 15 Dec 2016 15 Dec 2016
n8XICB4qRqe9owLV-yVKAQ 414 4.3 Demo system 8 May 2017 14 Jun 2021
1fjdAadsQlGWceAEtwgcqw 415 4.3.1 Specs of demo system 8 May 2017 12 weeks 28 July 2017
v2igzspqSjy4K_57fwflrw 416 4.3.2 Specs of cooling demo system defined (HM) TK.CO.2 28 July 2017 28 July 2017
pWETphIYQiOZ5RwD3jnQSA 417 4.3.3 Design of demo system 31 July 2017 85 weeks 18 Apr 2019
28DTIdGxT-S3YgT5wDk8cA 418 4.3.4 Procurements 19 April 2019 36 weeks 10 Jan 2020
KnWi-v2ETQmGhikrB3dt4A 419 4.3.5 Cooling demo system designed (HM) TK.CO.3 18 April 2019 18 Apr 2019
utfuFP1FQcCOcULru19xYQ 420 4.3.6 Assembly & programming of demo system 6 Sep 2019 48 weeks 21 Aug 2020
p6h90LTyS1GKTSWz9vX5kA 421 4.3.7 Cooling demo system built (HM) TK.CO.4 21 Aug 2020 21 Aug 2020
Aw04e4LcSYOhHnlfdM-Llw 422 4.3.8 Demo commissioning 24 Aug 2020 24 weeks 22 Feb 2021
LFZm6I4tQJ6aPQ3IHmYRsw 423 4.3.9 Demo exploitation 23 Feb 2021 16 weeks 14 Jun 2021
JLqggM6pTzGC0TccedkwLw 424 4.3.10 Review Cooling Demo design and performance (LM) TK.CO.5 14 June 2021 14 Jun 2021
5k4v8rdCSl6AVCaZdV7Ltg 425 4.4 Refurbishment of "TIF" system 8 May 2017 28 Feb 2020
8x25pzGwTWWyZJrtjv97cA 426 4.4.1 Define requirements 8 May 2017 30 weeks 1 Dec 2017
O2E--2HHQRadNtsdjKwQjw 427 4.4.2 Design refurbishment 4 Dec 2017 30 weeks 18 July 2018
REGNtgjUTxK_w9g9X9PqjA 428 4.4.3 Implement changes 19 July 2018 30 weeks 28 Feb 2019
pKOUKoIpRCu_toprVyhC9w 429 4.4.4 Commissioning of upgraded TIF system 1 Mar 2019 50 weeks 28 Feb 2020
M8l4Os_fRTqzHlarwYKjEw 430 4.4.5 Cooling system for TK commissioning ready (HM) TK.CO.6 28 Feb 2020 28 Feb 2020
hBa0Tt1yQJi3LEnRfOyV6Q 431 4.5 Final system design 15 June 2021 30 weeks 10 Jan 2022
oolKvQwwQYGinE6xW3KY0g 432 4.6 Cooling system design completed (HM) TK.CO.7 10 Jan 2022 10 Jan 2022
Fo0Y35kLQ-aGnJfWHFbw1A 433 4.7 Procurement of hardware parts 11 Jan 2022 60 weeks 6 Mar 2023
QskDIICiQBuiBsd071g_vw 434 4.8 Construction of cooling plants 5 April 2022 80 weeks 16 Oct 2023
nuTaAYYnQ9yZInSM-Sxqlw 435 4.9 Cooling plants ready for installation (HM) TK.CO.8 16 Oct 2023 16 Oct 2023
3eY_S9GiRjy7zHfyJAd2cQ 436 4.10 Installation of cooling system 17 Oct 2023 40 weeks 22 July 2024
ZVS-gkD6TBWyZa8LsgnT9w 437 4.11 Commissioning standalone 23 July 2024 30 weeks 17 Feb 2025
wKWRDHAwS16KHZ7Ql_an7w 438 4.12 Cooling system ready for Tracker (HM) TK.CO.9 17 Feb 2025 17 Feb 2025
EQUwRA6VRquCcxeKHb3lQA 439 5 Other systems 27 Oct 2017 11 Apr 2025
5hnuDO70TLeW-g3X-yYgxQ 440 5.1 Dry Gas System 27 Oct 2017 11 Apr 2025
ZZlmHYr3Q1K1Aq7hEASImw 441 5.1.1 System specs 27 Oct 2017 180 weeks 11 Jun 2021
sBd-Mh1zQV2ehJ6SbIAlAA 442 5.1.2 Dry gas system specs defined (HM) TK.OS.1 11 June 2021 11 Jun 2021
zRFD_kU9RgezgA6F5F8uCQ 443 5.1.3 Procurement of hardware 14 June 2021 120 weeks 29 Sep 2023
zX0iTthzQHSPP2hKw4i3Yw 444 5.1.4 Dry gas hardware procured (HM) TK.OS.2 29 Sep 2023 29 Sep 2023
5F0mn5rbTSW7rcPK6-YmVg 445 5.1.5 Installation 2 Oct 2023 80 weeks 11 Apr 2025
CdsFzFObThKxBxbt1SlQQA 446 5.1.6 Dry gas system ready (HM) TK.OS.3 11 April 2025 11 Apr 2025
5N8EtoL0TBmJLcXp652bEA 447 5.2 Detector Safety System 27 Oct 2017 11 Apr 2025
frbmyreBSKaa6QQeCBUiSA 448 5.2.1 System specs 27 Oct 2017 160 weeks 22 Jan 2021
38z0T14pTbGd2rHntRoqJQ 449 5.2.2 DSS specs defined (HM) TK.OS.4 22 Jan 2021 22 Jan 2021
xRmJW7eoTTGqm6qV55qtCg 450 5.2.3 Procurement of hardware 25 Jan 2021 120 weeks 12.05.23
c3qnwGS6RLayFDHe6xkLog 451 5.2.4 DSS hardware procured (HM) TK.OS.5 12 May 2023 12.05.23
CF4mmqyHRdurY7_q37z3BQ 452 5.2.5 Construction of system for commissioning 15 May 2023 40 weeks 16 Feb 2024
y1dDOGI6TZ-D78ETAikkuw 453 5.2.6 DSS system for commissioning ready (HM) TK.OS.6 16 Feb 2024 16 Feb 2024
weyvQYapTwq6OiS06Fw5Xg 454 5.2.7 Construction of system for P5 19 Feb 2024 60 weeks 11 Apr 2025
Ed2XNnPIQjG31NRkxQyjQQ 455 5.2.8 DSS system at P5 ready (HM) TK.OS.7 11 April 2025 11 Apr 2025

ID # WBS Code Title Additional Title Planned Start Given 
Duration

Planned End Notes

01.01.16

01.01.16

01.01.16 22.05.17

22.05.17 22.05.17

23.05.17 16.03.20

16.03.20 16.03.20

17.03.20 12.10.20

13.10.20 13.10.20

01.01.16 06.09.18

31.12.18 31.12.18

08.01.19 04.08.20

07.09.20 07.09.20

01.01.16 15.12.16

15.12.16 15.12.16

16.12.16 02.08.18

31.12.18 31.12.18

08.01.19 04.08.20

04.08.20 04.08.20

29.06.17 29.06.17

16.03.20 16.03.20

03.03.21 03.03.21

31.07.20 31.07.20

19.12.25 19.12.25

19.12.25 19.02.26

20.02.26 16.04.26

17.04.26 28.05.26

28.05.26 28.05.26

01.01.16

01.01.16 28.07.16

20.05.16 06.10.16

28.07.16 28.07.16

07.09.16 01.11.16

02.11.16 09.02.17

19.09.16 24.01.17

24.01.17 24.01.17

25.01.17 03.05.17

04.05.17 28.06.17

01.01.16

01.01.16

01.01.16

01.01.16 10.11.16

11.11.16 13.11.17

01.01.16 31.07.17

01.02.16 01.02.16

09.09.16 09.09.16

12.09.16 18.02.19

18.02.19 18.02.19

05.08.19 05.08.19

24.06.20 24.06.20

24.06.20 15.12.20

24.06.20 24.06.20

24.06.20 15.12.20

15.12.20 15.12.20

07.07.21 07.07.21

07.07.21 06.06.23

01.09.21 01.09.21

01.09.21 01.08.23

25.10.22 25.10.22

01.08.23 01.08.23

01.01.16

01.01.16 28.07.16

28.07.16 28.07.16

21.10.16 05.06.17

06.06.17 29.03.18

29.03.18 29.03.18

14.09.18 06.12.18

01.01.16 28.08.17

28.08.17 28.08.17

21.11.17 13.09.18

01.01.16 04.01.18

25.07.18 25.07.18

18.10.18 25.04.19

11.01.19 04.07.19

04.07.19 04.07.19

27.09.19 28.02.20

16.03.20 16.03.20

09.06.20 30.03.21

12.10.20 12.10.20

20.01.21 26.10.21

01.01.16

01.01.16 28.07.16

28.07.16 28.07.16

01.01.16 06.10.16

07.10.16 09.10.17

09.10.17 09.10.17

11.04.17 21.06.18

21.06.18 21.06.18

14.09.18 05.07.19

08.07.19 14.09.20

13.01.20 13.01.20

12.05.21 28.09.21

28.09.21 28.09.21

24.11.21 24.10.23

08.11.22 08.11.22

24.10.23 24.10.23

01.01.16

01.01.16 16.06.16

16.06.16 16.06.16

16.03.20 16.03.20

01.01.16

01.01.16 26.04.18

26.04.18 26.04.18

14.09.18 15.02.19

12.10.18 15.03.19

15.03.19 15.03.19

05.08.19 16.03.20

17.03.21 17.03.21

17.03.21 03.08.21

04.08.21 04.08.21

04.08.21 04.07.23

01.01.16

01.01.16 28.07.16

21.08.16 21.08.16

14.11.16 27.06.17

05.01.18 21.06.18

19.07.18 19.07.18

07.12.18 07.06.19

13.05.19 02.03.20

02.03.20 02.03.20

26.05.20 12.10.20

17.03.21 17.03.21

17.03.21 31.08.21

01.09.21 01.09.21

01.09.21 01.08.23

01.01.16

01.01.16 30.01.17

19.01.18 05.07.18

24.01.19 24.01.19

14.06.19 28.11.19

06.09.19 28.11.19

28.11.19 28.11.19

28.11.19 28.11.19

04.05.20 18.09.20

17.02.21 17.02.21

17.02.21 06.07.21

03.08.21 03.08.21

07.07.21 07.07.21

07.07.21 06.06.23

10.05.22 10.05.22

04.07.23 04.07.23

19.01.18

14.12.18

14.12.18 19.04.19

19.04.19 19.04.19

09.09.19 09.03.20

19.08.19 06.12.19

17.03.20 17.03.20

05.08.20 03.02.21

19.01.18

19.01.18 05.07.18

05.07.18 05.07.18

23.11.18 24.05.19

27.05.19 16.08.19

16.08.19 16.08.19

21.01.20 06.07.20

02.03.20 02.03.20

04.02.21 04.02.21

04.02.21 23.06.21

31.08.21 31.08.21

01.09.21 01.09.21

01.09.21 01.08.23

07.06.22 07.06.22

01.08.23 01.08.23

01.01.16

01.01.16 24.05.18

24.08.16 30.01.19

07.10.16 15.03.19

30.01.19 30.01.19

06.08.19 04.02.20

05.02.20 01.09.20

01.04.20 18.08.20

07.07.21 21.06.22

01.09.21 16.08.22

29.07.16

29.07.16 13.03.17

07.12.18 27.09.19

18.03.19 11.10.19

28.11.19 28.11.19

03.05.18 29.11.19

29.11.19 10.07.20

10.07.20 10.07.20

09.03.20 09.03.20

10.03.20 05.10.20

05.10.20 05.10.20

12.05.21 02.11.21

07.07.21 28.12.21

06.07.21 06.07.21

31.08.21 31.08.21

03.11.21 03.10.23

19.01.22 19.12.23

25.10.22 25.10.22

23.05.23 23.05.23

19.12.23 19.12.23

01.01.16

01.01.16

01.01.16 02.08.19

24.03.16 24.03.16

01.01.16 02.08.19

19.05.16 19.05.16

01.01.16 02.08.19

02.08.19 02.08.19

25.11.19 16.02.21

25.11.19 16.02.21

23.06.20 31.08.21

31.08.21 31.08.21

12.05.21 29.08.23

17.02.21 06.06.23

01.09.21 19.12.23

14.03.23 14.03.23

19.12.23 19.12.23

01.01.16 20.12.19

01.01.16 20.12.19

01.01.16 20.12.19

20.12.19 20.12.19

01.09.17 06.02.20

14.11.18 06.02.20

06.02.20 06.02.20

05.08.19 03.08.21

01.09.21 14.03.23

01.09.21 14.03.23

10.11.21 23.05.23

23.05.23 23.05.23

19.10.18

19.10.18 29.12.21

29.12.21 28.11.23

16.03.22 13.02.24

16.03.22 13.02.24

18.07.23 18.07.23

10.05.23 10.05.23

10.05.23 23.04.24

13.03.24 27.08.24

13.03.24 27.08.24

28.08.24 08.10.24

27.08.24 27.08.24

23.10.24 14.01.25

14.01.25 14.01.25

10.10.25 10.10.25

10.10.25 19.12.25

01.01.16

01.01.16

01.01.16 24.05.18

24.05.18 24.05.18

25.05.18 15.03.19

18.03.19 02.08.19

05.08.19 25.05.20

25.05.20 25.05.20

26.05.20 04.07.23

22.12.21 19.07.22

19.07.22 19.07.22

20.07.22 14.02.23

15.02.23 30.01.24

08.08.23 08.08.23

31.01.24 18.06.24

18.06.24 18.06.24

01.01.16

01.01.16 07.12.16

08.12.16 08.12.16

01.01.16 15.12.16

16.12.16 09.10.17

10.10.17 24.05.19

03.08.18 11.10.19

03.08.18 11.10.19

11.10.19 11.10.19

14.10.19 03.08.20

03.08.20 03.08.20

31.03.21 04.01.22

04.01.22 04.01.22

05.01.22 11.10.22

25.05.22 05.12.23

28.02.23 28.02.23

06.12.23 19.11.24

19.11.24 19.11.24

14.02.23 14.02.23

09.10.25 10.10.25

01.01.16

01.01.16

01.01.16

01.01.16 24.05.18

01.01.16 24.05.18

01.01.16 24.05.18

14.07.16 14.07.16

08.09.16 12.09.19

13.09.18 13.09.18

12.09.19 12.09.19

13.09.19 13.03.20

13.03.20 13.03.20

28.08.20 28.08.20

02.03.21 23.08.21

23.08.21 23.08.21

24.08.21 30.01.23

25.04.22 25.04.22

30.01.23 30.01.23

01.01.16

01.01.16 15.12.16

01.01.16 13.03.17

01.01.16 28.07.16

28.07.16 28.07.16

21.10.16 24.04.17

01.01.16 16.06.16

16.06.16 16.06.16

09.09.16 13.03.17

01.01.16 10.04.17

28.08.17 28.08.17

21.11.17 05.07.18

06.07.18 05.07.19

05.07.19 05.07.19

30.09.19 07.12.20

12.05.20 20.07.21

20.07.21 20.07.21

30.03.18

30.03.18 07.06.19

21.06.18 21.06.18

31.08.18 21.06.19

18.01.19 18.01.19

18.01.19 18.01.19

04.03.19 12.05.20

12.05.20 11.05.21

15.04.19 08.11.19

11.05.21 11.05.21

16.02.22 09.08.22

09.08.22 09.08.22

10.08.22 16.01.24

17.01.24 09.07.24

16.05.23 16.05.23

12.12.23 12.12.23

09.07.24 09.07.24

01.01.16

01.01.16 20.12.18

01.01.16 09.10.17

02.03.18 06.12.19

15.03.19 15.03.19

15.03.18 15.03.18

06.12.19 06.12.19

09.12.19 20.07.21

07.01.20 25.05.21

20.07.21 20.07.21

01.01.16

01.01.16 31.07.17

01.01.16 31.07.17

28.07.16 28.07.16

01.08.17 20.12.19

08.03.18 24.07.20

20.12.19 20.12.19

07.01.20 03.08.21

12.10.20 12.10.20

03.08.21 03.08.21

04.08.21 14.02.23

10.05.22 10.05.22

14.02.23 14.02.23

01.01.16

01.01.16 28.07.16

28.07.16 28.07.16

29.07.16 15.03.18

16.03.18 11.10.19

01.01.16 28.07.16

01.01.16 28.07.16

28.07.16 28.07.16

15.09.16 07.07.17

10.07.17 21.02.19

14.10.19 25.05.21

14.10.19 25.05.21

25.05.21 25.05.21

26.05.21 21.11.23

19.07.22 19.07.22

21.11.23 21.11.23

16.05.17 17.05.19

14.11.17

14.11.17 06.09.19

06.09.19 06.09.19

06.10.21 30.11.22

30.11.22 29.10.24

23.01.24 23.01.24

29.05.24 24.12.24

15.10.24 15.10.24

07.01.25 07.01.25

16.10.24 04.03.25

04.03.25 04.03.25

17.04.26 17.04.26

17.04.26 28.05.26

17.10.16

28.09.18

28.09.18 02.03.21

02.03.21 02.03.21

03.03.21 28.09.21

03.03.21 20.06.23

08.12.21 13.09.22

13.09.22 13.09.22

14.09.22 26.03.24

01.02.23 26.03.24

29.08.23 29.08.23

27.03.24 22.10.24
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fsYZqA0-QDWC_zwylw1n_Q 0 0 Tracker_Schedule_Final 1 Jan 2016 28.05.26
iaUJFiENRYKSOuf37IlnqQ 1 1 External Milestones & Common Projects 1 Jan 2016 28.05.26
CJmIirm3Q3e-pj9b1JCXrQ 2 1.1 VL+ proto development 1 Jan 2016 70 weeks 22.05.17
bb7RBR6HSp2_TvwZYbR0wg 3 1.2 VL+ proto available (EM) VL.1 22 May 2017 22.05.17 N.B. For components from 

common projects, milestons are 
NOT submissions, but dates 
when components are made 
available to users.

WBMIvqk3Ri6D71lJvkqXjw 4 1.3 VL+ iterations 23 May 2017 140 weeks 16 Mar 2020
ZBWa1AbcQeWUpVeJDknIHw 5 1.4 First VL+ pre-production items available (EM) VL.2 16 Mar 2020 16 Mar 2020
Rz4eKKHoSjS302g3lFCHGg 6 1.5 Qualification of VL+ pre-production 17 Mar 2020 30 weeks 12 Oct 2020
NbRkmcD4RV-9gtc03ejClQ 7 1.6 VL+ mass production starts VL.3 13 Oct 2020 13 Oct 2020
djxi1Xk7T-y1VKngKmtrgQ 8 1.7 lp-GBT development 1 Jan 2016 135 weeks 6 Sep 2018
vG21FOuySBGliCsZwUiBUQ 9 1.8 lp-GBT proto available (EM) LPGBT.1 31 Dec 2018 31 Dec 2018
2nPFEkRWQia1YlfPUG781A 10 1.9 lp-GBT iterations 8 Jan 2019 80 weeks 4 Aug 2020
4S_4b0dMR76iwVAnOxeqHQ 11 1.10 First lp-GBT production items available (EM) LPGBT.2 7 Sep 2020 7 Sep 2020
BhGwL-M5SQesxlUQYKmqiQ 12 1.11 upFEAST and DCDC2S development 1 Jan 2016 50 weeks 15 Dec 2016
bVTymK8eTfuPAo0wnx5Atg 13 1.12 First upFEAST and DCDC2S proto available (EM) DCDC.1 15 Dec 2016 15 Dec 2016
sp9mZg-dQSqAg9noCyA1Cw 14 1.13 upFEAST and DCDC2S iterations 16 Dec 2016 80 weeks 2 Aug 2018
CJE7MesWRY2hwx9OrsYjJg 15 1.14 upFEAST and DCDC2S final protos available (EM) DCDC.2 31 Dec 2018 31 Dec 2018
01Z7QDehS6yGZLu_OSvuVg 16 1.15 upFEAST and DCDC2S testing & final iteration 8 Jan 2019 80 weeks 4 Aug 2020
AcgKHB_US_m-wnlM1cqpYw 17 1.16 First upFEAST and DCDC2S production items available (EM) DCDC.3 4 Aug 2020 4 Aug 2020
rfrGdKbgSK6kvg7Jyb4dMQ 18 1.17 TDR submission (EM) TK.TDR.1 29 June 2017 29 Jun 2017
zMVEsZ2RRMqgrGGTOc-Wnw 19 1.18 OT EDR (EM) OT.EDR 16 Mar 2020 16 Mar 2020
-Q7RKzhdQGaU6_2cVmcz3w 20 1.19 IT EDR (EM) IT.EDR 3 Mar 2021 3 Mar 2021
NhNbqvT5Tv6SqGs13X6zpg 21 1.20 Beam Pipe installation (EM) BEAMPIPE 31 July 2020 31 July 2020
zFO6WwNNSvahxFnLABRMIw 22 1.21 OT Installation (EM) OT.INST 19 Dec 2025 19 Dec 2025
_lG9toU2THCQwSJ4Ch3oNQ 23 1.22 OT cabling and checkout 19 Dec 2025 9 weeks 19 Feb 2026
p7M7FXaQQLSNP2b1Mlqb1Q 24 1.23 Beam pipe re-installation 20 Feb 2026 8 weeks 16 Apr 2026
_XCA1uptT96nRF6KKbLdNA 25 1.24 Beam pipe bakeout 17 April 2026 6 weeks 28.05.26
uMmSoMRZRTynLx1ooDymyg 26 1.25 IT Installation (EM) IT.INST 28 May 2026 28.05.26
pWra0on-Q5Sit8pn1KczBA 27 1.26 TDR 1 Jan 2016 28 Jun 2017
K48CNo2uQN2pdyc4n5Aczg 28 1.26.1 Low-level reconstruction 1 Jan 2016 30 weeks 28 July 2016
EKJssmnqTVOd6vsGrUimIA 29 1.26.2 Tracking 20 May 2016 20 weeks 6 Oct 2016
gt-EmgoaRYWKB1_H4a0ZFA 30 1.26.3 TK TDR layout defined (LM) TK.TDR.2 28 July 2016 28 July 2016
7TXzIql4RWuaMKT1ul600A 31 1.26.4 Validation 7 Sep 2016 8 weeks 1 Nov 2016
vJoRawITRgS4HDDwPvHN1Q 32 1.26.5 Performance studies 2 Nov 2016 12 weeks 9 Feb 2017
QaiU8py-RKuf2QFK7NRBLQ 33 1.26.6 Assemble document 19 Sep 2016 16 weeks 24 Jan 2017
L5qAXFZuT7m7GRa_mL3exg 34 1.26.7 1st draft ready 24 Jan 2017 24 Jan 2017
Lq8v7wedTvWtrPcQL5B7fg 35 1.26.8 Completion, review 25 Jan 2017 3 May 2017
40noMWZnSLetmc1fxb6hjQ 36 1.26.9 CMS approval 4 May 2017 8 weeks 28 Jun 2017
wghS3igVRvGbO9Np_RASSw 37 2 Outer Tracker 1 Jan 2016 19 Dec 2025
2Q3twQMiQXKz19ZLTUjrAg 38 2.1 OT Front-End 1 Jan 2016 19 Dec 2025
EO4hhbysQFWGRxW5XWE-5w 39 2.1.1 OT sensors 1 Jan 2016 1 Aug 2023
k-bw4CXkSHOKIL9zDWnctA 40 2.1.1.1 Design of PS-p and PS-s sensors 1 Jan 2016 45 weeks 10 Nov 2016
v-U7NxQiTnyobfNreDxxQw 41 2.1.1.2 PS-p and PS-s sensors prototyping 11 Nov 2016 50 weeks 13 Nov 2017
htG8VFMlRF2kdfkUw5UkfA 42 2.1.1.3 2S sensor prototyping 1 Jan 2016 80 weeks 31 July 2017
pWUeluoBQ2KrugGZ7RBJmg 43 2.1.1.4 Publish OT Sensors Market Survey (LM) OT.SI.1 1 Feb 2016 1 Feb 2016
c6I8CiAJRBq9olLdO1eRYA 44 2.1.1.5 Close OT sensors MS Survey (LM) OT.SI.2 9 Sep 2016 9 Sep 2016
TtWdzAVTRIG0AES2QXMlcQ 45 2.1.1.6 Qualification of MS companies 12 Sep 2016 120 weeks 18 Feb 2019 Includes production of parts for 

module prototyping
zEKqLsV6RY2u6Wbr-huRrA 46 2.1.1.7 Publish OT Sensor Invitation to Tender (HM) OT.SI.3 18 Feb 2019 18 Feb 2019
OTZjjmLnQLKYo6_VZRvBqQ 47 2.1.1.8 OT sensors contract (HM) OT.SI.4 5 Aug 2019 5 Aug 2019 Adjudication
yUhNkbcOS5mmry80FiJLMQ 48 2.1.1.9 First 2S pre-production sensors available (USM) 24 June 2020 24 Jun 2020
whWGajkAQMywK4jYhMogSA 49 2.1.1.10 Test of 2S pre-production sensors 24 June 2020 25 weeks 15 Dec 2020 Activity at Institutes, after first 

production sensors are received. 
QC must be in place by then.

cU1auZaISae5NlGb5ierNQ 50 2.1.1.11 First PS pre-production sensors available (USM) 24 June 2020 24 Jun 2020
RjVhsrtuQZCMC5-gJyn5cg 51 2.1.1.12 Test of PS pre-production sensors 24 June 2020 25 weeks 15 Dec 2020
nNFwA43KSgCGlF2yqdnK1g 52 2.1.1.13 5% of OT sensors received (HM) OT.SI.5 15 Dec 2020 15 Dec 2020
NJZQs7VuTS2We0s44mgYsA 53 2.1.1.14 First 2S production sensors available (USM) 7 July 2021 7 July 2021
1ownpvn6RvmyhqRRCiiamw 54 2.1.1.15 Test of 2S production sensors 7 July 2021 100 weeks 6 June 2023
pE6pBaFESU2lmLMyrCP6IA 55 2.1.1.16 First PS production sensors available (USM) 1 Sep 2021 1 Sep 2021
a0fwn7PJTwOCB7Y9wHWRUQ 56 2.1.1.17 Test of PS production sensors 1 Sep 2021 100 weeks 1 Aug 2023
XWq9i-QQSDu0qu6xhDzJpg 57 2.1.1.18 30% of OT sensors received (HM) OT.SI.6 25 Oct 2022 25 Oct 2022
mO0oePYJRJKQWMu672giIg 58 2.1.1.19 All sensors received (HM) OT.SI.7 1 Aug 2023 1 Aug 2023
5V4FiigeRLGZdwyipBz14g 59 2.1.2 OT FE ASICs 1 Jan 2016 26 Oct 2021
Ym4jFxSyRtmiYGmGBvpiUQ 60 2.1.2.1 Design of CBC3 1 Jan 2016 30 weeks 28 July 2016
x1hZz20TTDaEuadDSjp6QQ 61 2.1.2.2 CBC3 submission (LM) OT.FE.1 28 July 2016 28 July 2016
Zu4T5FSlQBqr1pNW356E7Q 62 2.1.2.3 CBC3 validation 21 Oct 2016 30 weeks 5 June 2017
YB8XP9TbQFO_v_RdnfWBwg 63 2.1.2.4 Design of final proto CBC 6 June 2017 40 weeks 29 Mar 2018
3dHW1KtyRN2RNUDSerDy7w 64 2.1.2.5 Submission of final proto CBC (HM) 29 Mar 2018 29 Mar 2018
2LiYt4y3RTKacnPzeqbtkA 65 2.1.2.6 Final proto CBC validation 14 Sep 2018 12 weeks 6 Dec 2018
EoIws8nRRx-sk5TMGIzzRA 66 2.1.2.7 Design of proto MPA/SSA 1 Jan 2016 84 weeks 28 Aug 2017
2OiWFC_vTASM3IKtKsbKwA 67 2.1.2.8 Proto MPA/SSA submission (HM) OT.FE.2 28 Aug 2017 28 Aug 2017
wXyYBBbzRxOlKMMN5PlEOA 68 2.1.2.9 Proto MPA/SSA validation 21 Nov 2017 40 weeks 13 Sep 2018
KKqWLdseS_CsKu6sOxO-oA 69 2.1.2.10 Design of first CIC proto 1 Jan 2016 100 weeks 4 Jan 2018
f9vHey78Tr6NhYoRvvxYwg 70 2.1.2.11 First CIC proto submission (HM) OT.FE.3 25 July 2018 25 July 2018
Pehmrl72SyGprb_9_iIhkQ 71 2.1.2.12 First CIC proto validation 18 Oct 2018 25 weeks 25 Apr 2019
kGN2oK5CSBewYLEzOFg5vA 72 2.1.2.13 CIC final proto design 11 Jan 2019 25 weeks 4 July 2019
iAy9jT3_RFC2e2e4fsTcfw 73 2.1.2.14 CIC final proto submission (HM) OT.FE.4 4 July 2019 4 July 2019
IewveabWSeyq6b-bU9j8bA 74 2.1.2.15 CIC final proto validation 27 Sep 2019 20 weeks 28 Feb 2020
m77xsNclTeuJJSRq98sCAQ 75 2.1.2.16 CBC production submission (HM) OT.FE.5 16 Mar 2020 16 Mar 2020
mFXeskG2SDSNk645aVrXVg 76 2.1.2.17 CBC wafers testing & dicing 9 June 2020 40 weeks 30 Mar 2021
A-De12-eSVSGvxKZLfj2LQ 77 2.1.2.18 CIC/MPA/SSA production submission (HM) OT.FE.6 12 Oct 2020 12 Oct 2020
h1giYPZ1QneqKPEZx858pw 78 2.1.2.19 CIC/MPA/SSA wafers (bumping) testing and dicing 20 Jan 2021 40 weeks 26 Oct 2021
me4VvJj2TJyIv6p5JxC4GQ 79 2.1.3 OT MaPSA 1 Jan 2016 24 Oct 2023
zienEFe2QWat9urdzFjUqA 80 2.1.3.1 MaPSA-light qualification 1 Jan 2016 30 weeks 28 July 2016
3POYqdl3RVCKLD1WB-XNEQ 81 2.1.3.2 MaPSA-light qualified at 3 companies (LM) OT.MaPSA.1 28 July 2016 28 July 2016
LLLjyKsTSna3E_TJL-HxqA 82 2.1.3.3 Design of MaPSA dummy 1 Jan 2016 40 weeks 6 Oct 2016
7o6b0lFqSNiRhQ8CVqFfcA 83 2.1.3.4 Production of MaPSA dummy assemblies at companies 7 Oct 2016 50 weeks 9 Oct 2017
pNLCZKmvSJG6MacY7dqbWw 84 2.1.3.5 Full-size MaPSA dummy qualified (LM) OT.MaPSA.2 9 Oct 2017 9 Oct 2017 This did not happen, but do not 

update.
krjY0Y96Qk2PBfSanzQVDQ 85 2.1.3.6 Final MaPSA design 11 April 2017 60 weeks 21 Jun 2018
8xnle5kdTn2-uYDBejiRpA 86 2.1.3.7 MaPSA final proto order (HM) OT.MaPSA.3 21 June 2018 21 Jun 2018
IGFimrWdRKaT_laYNmss7w 87 2.1.3.8 MaPSA final proto validation 14 Sep 2018 40 weeks 5 July 2019
ZU6rgl7iTeq2dzrM3q2i8Q 88 2.1.3.9 MaPSA prototyping with candidate vendors 8 July 2019 60 weeks 14 Sep 2020
3NV6qayRQZW9b_b-rj1oFg 89 2.1.3.10 Launch MaPSA Price Enquiry (HM) OT.MaPSA.4 13 Jan 2020 13 Jan 2020
FBuRHYoERr2w2T1Mfavtag 90 2.1.3.11 Test of pre-production MaPSAs 12 May 2021 20 weeks 28 Sep 2021
CSxACpUNQNCBQcWsRiN-5A 91 2.1.3.12 5% of MaPSAs received (HM) OT.MaPSA.5 28 Sep 2021 28 Sep 2021
dQcugiDSRO-3QUEzMa66og 92 2.1.3.13 Test of production MaPSAs 24 Nov 2021 100 weeks 24 Oct 2023
jzPNc2EBTw6Ja0udydWV9Q 93 2.1.3.14 30% of MaPSAs received (HM) OT.MaPSA.6 8 Nov 2022 8 Nov 2022
g4BdxhCxRRmCMF22LTjrXg 94 2.1.3.15 All MaPSAs received (HM) OT.MaPSA.7 24 Oct 2023 24 Oct 2023
XxU9JL70SFegTC5ECnZBBQ 95 2.1.4 OT Hybrids 1 Jan 2016 1 Aug 2023
zoxmFVMJSxCVzFEazPMGHw 96 2.1.4.1 Qualification of Market Survey companies 1 Jan 2016 24 weeks 16 Jun 2016
z1j99TKmQo28r53j8sYqdQ 97 2.1.4.2 Close OT Hybrid Market Survey (LM) OT.HY.1 16 June 2016 16 Jun 2016
XGIqUUo9QFSY8-haiwYgHA 98 2.1.4.3 Launch OT Hybrid Invitation to Tender (HM) OT.HY.2 16 Mar 2020 16 Mar 2020 N.B. This is based on 2.1.4.5.6 

and 2.1.4.5.7, i.e. for PS hybrids 
the circuit is validated with 
CIC1, assuming no major circuit 
layout changes following the 
validation with CIC2. 

IYuGtXeNTySRuTZvi09I3Q 99 2.1.4.4 2S Front End Hybrid 1 Jan 2016 4 July 2023
uPGKqoIaReerV8vGLy8HuQ 100 2.1.4.4.1 2S FEH first full-size proto design 1 Jan 2016 116 weeks 26 Apr 2018
7H49jmO-TFyKRqJFW9oSug 101 2.1.4.4.2 2S FEH first full-size proto order (LM) OT.HY.3 26 April 2018 26 Apr 2018 These are 2S FEH 8CBC3, with no 

CIC
k38DQwtARdSY1nmZJ4YZVw 102 2.1.4.4.3 2S FEH first full-size proto validation 14 Sep 2018 20 weeks 15 Feb 2019
wt0MTGtdSOCxP4C59wmf7A 103 2.1.4.4.4 2S FEH final proto design 12 Oct 2018 20 weeks 15 Mar 2019
ErHbgDexTgSwnE0cuDL8dQ 104 2.1.4.4.5 2S FEH final proto order (LM) OT.HY.4 15 Mar 2019 15 Mar 2019 N.B. This is called final proto, 

but it has CIC1. We validate 2S 
FEH design and the final CBC 
based on CIC1

HYY03rg5TZGHszag-XkSpg 105 2.1.4.4.6 2S FEH final proto validation 5 Aug 2019 30 weeks 16 Mar 2020
Aj7QpVUfQkykTPQmWcR7bA 106 2.1.4.4.7 First pre-production 2S FE hybrids available (USM) 17 Mar 2021 17 Mar 2021
2ybgFwTNQaS_zVAg79jYbw 107 2.1.4.4.8 Test of 2S pre-production FEH 17 Mar 2021 20 weeks 3 Aug 2021
ez3watO0S2O8zCcba54LmA 108 2.1.4.4.9 First production 2S FE hybrids available (USM) 4 Aug 2021 4 Aug 2021
bxHpvLg_QQKobZVu2NId3A 109 2.1.4.4.10 Test of 2S production FEH 4 Aug 2021 100 weeks 4 July 2023
v9jX4THmTO-ZTkim03-J3Q 110 2.1.4.5 PS Front End Hybrid 1 Jan 2016 1 Aug 2023
e2afN8HQRW2hT_XkgMMr4g 111 2.1.4.5.1 PS FEH full-size demo design 1 Jan 2016 30 weeks 28 July 2016
XD9N_dGOSXuEbpzEIX5hXw 112 2.1.4.5.2 PS FEH full-size demo order (LM) OT.HY.5 21 Aug 2016 21 Aug 2016 PS-MCK
D4jbc1xfSVC-mSgZ93PuZg 113 2.1.4.5.3 PS FEH full-size demo validation 14 Nov 2016 30 weeks 27 Jun 2017
hXGdWlPESbmF5qxMGV37jQ 114 2.1.4.5.4 PS FEH full-size proto design 5 Jan 2018 24 weeks 21 Jun 2018
vrrkFZrPReWq29C0QcVV8Q 115 2.1.4.5.5 PS FEH full-size proto order (LM) OT.HY.6 19 July 2018 19 July 2018 This is based on MPA/SSA, and 

CIC1
jb8e2poHRfyMNkPvQz987Q 116 2.1.4.5.6 PS FEH full-size proto validation 7 Dec 2018 24 weeks 7 June 2019
dtvKWYyiTQCLC3kUQqZg-g 117 2.1.4.5.7 PS FEH final proto design 13 May 2019 40 weeks 2 Mar 2020
4BiTgBo5RGmEwHe8A3Q1CA 118 2.1.4.5.8 PS FEH final proto order (LM) OT.HY.7 2 Mar 2020 2 Mar 2020 This is the final proto, with MPA/

SSA/CIC2
27L9MjoWQi-h7CujwG4edg 119 2.1.4.5.9 PS FEH final proto validation 26 May 2020 20 weeks 12 Oct 2020
HOUjgCMYQOOmwDHlARgQzA 120 2.1.4.5.10 First pre-production PS FE hybrids available (USM) 17 Mar 2021 17 Mar 2021
rBmwQBM2RzaQrFq5QRGnVg 121 2.1.4.5.11 Test of PS pre-production FEH 17 Mar 2021 24 weeks 31 Aug 2021
XEGss1cyT5-jw321e9yVjQ 122 2.1.4.5.12 First production PS FE hybrids available (USM) 1 Sep 2021 1 Sep 2021
5EyjKWT8StaH2a170E129w 123 2.1.4.5.13 Test of PS production FEH 1 Sep 2021 100 weeks 1 Aug 2023
cJ4-uZQ8SbucvrJO5Ik9dA 124 2.1.4.6 2S SErvice Hybrid 1 Jan 2016 4 July 2023
h_0b9X9NSnKZwgyXpv14OQ 125 2.1.4.6.1 2S SEH demo iterations 1 Jan 2016 54 weeks 30 Jan 2017
lrZuVQ-_SH-enqEY5gL3Sg 126 2.1.4.6.2 2S SEH full-size proto design 19 Jan 2018 24 weeks 5 July 2018
b33zOw5XSi-W0sdzx4ap2Q 127 2.1.4.6.3 2S SEH full-size proto order (LM) OT.HY.8 24 Jan 2019 24 Jan 2019 This contains first prototypes of all 

components and CIC1
qq-JN_QgSOamDLN1XVa3ow 128 2.1.4.6.4 2S SEH full-size proto validation 14 June 2019 24 weeks 28 Nov 2019
fb5QykfOQBWe3XCYvadwRg 129 2.1.4.6.5 2S SEH final proto design 6 Sep 2019 12 weeks 28 Nov 2019
eirwuTkASHCtVjSJydKcTg 130 2.1.4.6.6 2S SEH final proto order (LM) OT.HY.9 28 Nov 2019 28 Nov 2019 This contains final prototypes of 

all components, but it could still 
have CIC1

sPvblpVCSdGWFSLT-vaamA 131 2.1.4.6.7 All 2S hybrids final protos ordered (HM) OT.HY.13 28 Nov 2019 28 Nov 2019
xyJnP6XwQsC2pi2Fppm6PA 132 2.1.4.6.8 2S SEH final proto validation 4 May 2020 20 weeks 18 Sep 2020
xOFYHcD2SLubaSvCJkNCvQ 133 2.1.4.6.9 First pre-production 2S service hybrids available (USM) 17 Feb 2021 17 Feb 2021
boXko2eJThuogAiODI7_vw 134 2.1.4.6.10 Test of 2S pre-production SEH 17 Feb 2021 20 weeks 6 July 2021
9ea7XiX_SJyHh6EHeFyKzA 135 2.1.4.6.11 5% of 2S hybrids received (HM) OT.HY.15 3 Aug 2021 3 Aug 2021
9QVOgLP1TLy30yR0BPsGeQ 136 2.1.4.6.12 First production 2S service hybrids available (USM) 7 July 2021 7 July 2021
OOEduMbyTOWaD3vH7MYEaA 137 2.1.4.6.13 Test of 2S production SEH 7 July 2021 100 weeks 6 June 2023
zAAAWJKdQQORYBRzTBFBPw 138 2.1.4.6.14 30% of 2S hybrids received (HM) OT.HY.17 10 May 2022 10.05.22
53dsBiFkTuuDrjTSL4XTGg 139 2.1.4.6.15 All 2S hybrids received (HM) OT.HY.19 4 July 2023 4 July 2023
WB9FNpdqQMmUJ-AV-b8moQ 140 2.1.4.7 PS Service Hybrids 19 Jan 2018 1 Aug 2023
Tj70ksUrR8OtmDpM43iOJg 141 2.1.4.7.1 PS Opto Hybrid 14 Dec 2018 3 Feb 2021
wyAbf4XjTQuOVZ1Kt9Q5QA 142 2.1.4.7.1.1 PS OH first full-size proto design 14 Dec 2018 16 weeks 19 Apr 2019
5qKt1iW9TziZeSaOdTobIQ 143 2.1.4.7.1.2 PS OH first full-size proto order (LM) OT.HY.10 19 April 2019 19 Apr 2019 With CIC1 and first lpGBT proto
0LdwXzrJRm6qwu_bv6lBJA 144 2.1.4.7.1.3 PS OH first full-size proto validation 9 Sep 2019 24 weeks 9 Mar 2020
qPeVsyFMTIKwLuJwHWCefQ 145 2.1.4.7.1.4 PS OH final proto design 19 Aug 2019 16 weeks 6 Dec 2019
L6VbQumqS-ya1fIA9Izlag 146 2.1.4.7.1.5 PS OH final proto order (LM) OT.HY.21 17 Mar 2020 17 Mar 2020 With final proto ASICs and pre-

prod VL+
r6JgkSwZS_SsW4h2JQzdbA 147 2.1.4.7.1.6 PS OH final proto validation 5 Aug 2020 24 weeks 3 Feb 2021
7fSJIQA9RMqKSgjv3fNDWQ 148 2.1.4.7.2 PS POwer Hybrid 19 Jan 2018 6 July 2020
28Aazv_FScGOyGWNhE__OA 149 2.1.4.7.2.1 PS POH first full-size proto design 19 Jan 2018 24 weeks 5 July 2018
QtFE5MqPTIeHyLaKgHYC_w 150 2.1.4.7.2.2 PS POH first full-size proto order (LM) OT.HY.11 5 July 2018 5 July 2018 With first proto ASICs
NFAF8Yk5Q7GuGCX62dXIFA 151 2.1.4.7.2.3 PS POH first full-size proto validation 23 Nov 2018 24 weeks 24.05.19
-1TyKbvNS1O0GcDgnUx3Zg 152 2.1.4.7.2.4 PS POH final proto design 27 May 2019 12 weeks 16 Aug 2019
ag28eSq4QdWxnTnFSYye3w 153 2.1.4.7.2.5 PS POH final proto order (LM) OT.HY.12 16 Aug 2019 16 Aug 2019 With final proto ASICs and pre-

prod VL+
zYK1RvenTqut2KVMWg4JeQ 154 2.1.4.7.2.6 PS POH final proto validation 21 Jan 2020 24 weeks 6 July 2020
4lt214vkRj-ID4Zc8TniJQ 155 2.1.4.7.3 All PS hybrids final protos ordered (HM) OT.HY.14 2 Mar 2020 2 Mar 2020
YUcQEtl-SmyteCiuVWIlLw 156 2.1.4.7.4 First pre-production PS service hybrids available (USM) 4 Feb 2021 4 Feb 2021
d7CUr6qWSD2TOIQpAqCM1A 157 2.1.4.7.5 Test of PS pre-production POH+OH 4 Feb 2021 20 weeks 23 Jun 2021
fW7XzJSCTnCBAAQtLAHuYw 158 2.1.4.7.6 5% of PS hybrids received (HM) OT.HY.16 31 Aug 2021 31 Aug 2021
YhQMRMU0QBqgOt6aakawqg 159 2.1.4.7.7 First production PS service hybrids available (USM) 1 Sep 2021 1 Sep 2021
SJ2NwKBrTgGyjYh680Fj2Q 160 2.1.4.7.8 Test of PS production POH+ROH 1 Sep 2021 100 weeks 1 Aug 2023
3QWWzKktRrmy33xHiEMIhQ 161 2.1.4.7.9 30% of PS hybrids received (HM) OT.HY.18 7 June 2022 7 June 2022
Q5OLULMaSKaX-symAAX7yA 162 2.1.4.7.10 All PS hybrids received (HM) OT.HY.20 1 Aug 2023 1 Aug 2023
3PeLCEECT02PYaBzNKtSNg 163 2.1.5 OT module mechanics 1 Jan 2016 16 Aug 2022
dnrmM8yOSdStZB0n52xoLw 164 2.1.5.1 Optimization of 2S and PS module mechanics 1 Jan 2016 120 weeks 24.05.18
nh_bVI6zQnuWEXUpSsIpyA 165 2.1.5.2 Test of thermal prototypes 24 Aug 2016 120 weeks 30 Jan 2019
-OHmdibtQl6g_isGgDffoA 166 2.1.5.3 Qualification of mech. parts production options 7 Oct 2016 120 weeks 15 Mar 2019
soMBo9-IQCa-8SAU6PD3Kw 167 2.1.5.4 OT module mechanics finalized (HM) OT.MO.1 30 Jan 2019 30 Jan 2019
v24rPV7DQJ-czAxUvAB_VA 168 2.1.5.5 Adaptation of designs to final sensors thicknesses 6 Aug 2019 24 weeks 4 Feb 2020
fbPo_fgBQJSbKHweHdNSEQ 169 2.1.5.6 Procurements of raw materials 5 Feb 2020 30 weeks 1 Sep 2020
uqENC_uZQ2iaG-KjzThRrQ 170 2.1.5.7 Pre-production of mech. parts 1 April 2020 20 weeks 18 Aug 2020
oJkRuzXkQz2GsOtB3IiNqg 171 2.1.5.8 Production of mech. parts 2S modules 7 July 2021 50 weeks 21 Jun 2022
Z-k9jPy1TTq1ogYJFxWZOQ 172 2.1.5.9 Production of mech. parts PS modules 1 Sep 2021 50 weeks 16 Aug 2022
xRu1kU_wRS6kSBBPqXbetg 173 2.1.6 OT module assembly 29 July 2016 19 Dec 2023
T1-rkJqeSaC8bMQBSqgnkw 174 2.1.6.1 Mini PS module assembly and testing 29 July 2016 30 weeks 13 Mar 2017
G1Yuaw2JR0-q7dKwUPrqjw 175 2.1.6.2 2S early proto assembly and testing 7 Dec 2018 40 weeks 27 Sep 2019
A1R7AkCkQlOkVRMbmAG7LQ 176 2.1.6.3 PS early proto assembly and testing 18 Mar 2019 30 weeks 11 Oct 2019
w1qe5KoRSwC_hLPMKPnXoA 177 2.1.6.4 2S module design finalized (LM) OT.MO.2 28 Nov 2019 28 Nov 2019
ZauxWHHeQ8atNiY-lI59mQ 178 2.1.6.5 Equipping OT module assembly centers 3 May 2018 80 weeks 29 Nov 2019
6qb09sosQxK5rTNY8RIsxw 179 2.1.6.6 2S final proto assembly and testing 29 Nov 2019 30 weeks 10 July 2020
FJtc7p9WQxaGapec16Gquw 180 2.1.6.7 2S module design validated (HM) OT.MO.3 10 July 2020 10 July 2020
okt11P4eTumLaCQKKbcYUw 181 2.1.6.8 PS module  design finalized (LM) OT.MO.4 9 Mar 2020 9 Mar 2020
Tse-KAo0RdiugEV1MaIs5w 182 2.1.6.9 PS final proto assembly and testing 10 Mar 2020 30 weeks 5 Oct 2020
rkqJnU7tR1mzY19OsJz8JA 183 2.1.6.10 PS module design validated (HM) OT.MO.5 5 Oct 2020 5 Oct 2020
gFytEdHPQDim7fqyOXHexg 184 2.1.6.11 2S Module pre-production & testing 12 May 2021 25 weeks 2 Nov 2021
nGHQyryuRDqcU_OiJPbhiA 185 2.1.6.12 PS Module pre-production & testing 7 July 2021 25 weeks 28 Dec 2021
eQNjFHPxT2ybqxx6SK-ZSA 186 2.1.6.13 2S module production proven (HM) OT.MO.6 6 July 2021 6 July 2021
NEUtQo6BSTud5Fb1xfJiUw 187 2.1.6.14 PS module production proven (HM) OT.MO.7 31 Aug 2021 31 Aug 2021
gE2Xr78cTeO8M13JtUO7lw 188 2.1.6.15 2S Module production & testing 3 Nov 2021 100 weeks 3 Oct 2023
ol808dBIQcWlkyykFzkFww 189 2.1.6.16 PS Module production & testing 19 Jan 2022 100 weeks 19 Dec 2023
oUW4eLAPTEyMBYMyepkMeA 190 2.1.6.17 30% of OT modules built (HM) OT.MO.8 25 Oct 2022 25 Oct 2022
yS06JZ0fS1iT2J8gPDpCKA 191 2.1.6.18 60% of OT modules built (HM) OT.MO.9 23 May 2023 23.05.23
ktSyEUo5QLGzFF2x7heqmg 192 2.1.6.19 All OT modules built (HM) OT.MO.10 19 Dec 2023 19 Dec 2023
0Q8_WvFiRjuT1lL3wIFnhQ 193 2.1.7 OT Mechanical structures 1 Jan 2016 19 Dec 2023
_9PoGNLzTySw-IVDQYI4-Q 194 2.1.7.1 Module-supporting sub-structures 1 Jan 2016 19 Dec 2023
7aL0inpCTM6d4TnnMHX4iQ 195 2.1.7.1.1 Design & prototype TEDD Dees 1 Jan 2016 180 weeks 2 Aug 2019
6-tktQQhT_yIYP4tWNBSBQ 196 2.1.7.1.2 TEDD Dee concept defined (LM) OT.ME.1 24 Mar 2016 24 Mar 2016
eKo3-ziETZuzLH7iX6attg 197 2.1.7.1.3 Design & prototype TBPS planks and rings 1 Jan 2016 180 weeks 2 Aug 2019
-4sz1zAvSeC93IZvdRQqtQ 198 2.1.7.1.4 Tilted TBPS concept viable (LM) OT.ME.2 19 May 2016 19.05.16
Rdo2S0sJQ_KsAkbL6amdPQ 199 2.1.7.1.5 Design & prototype TB2S ladders 1 Jan 2016 180 weeks 2 Aug 2019
oSJmLQRTRzW5b5FGeLmGYQ 200 2.1.7.1.6 All OT substructures designs validated (HM) OT.ME.3 2 Aug 2019 2 Aug 2019
6w0k_wNRTYu7KS9IboiRhg 201 2.1.7.1.7 Pre-production of TEDD Dees 25 Nov 2019 60 weeks 16 Feb 2021
wX76DRNJSU6GgB5TrLMeEA 202 2.1.7.1.8 Pre-production of TBPS planks and rings 25 Nov 2019 60 weeks 16 Feb 2021
9nol7OrYSQuWWJvTvLFt-A 203 2.1.7.1.9 Pre-production of TB2S ladders 23 June 2020 60 weeks 31 Aug 2021
wLw4wmTqQr6X6EW_YsINCA 204 2.1.7.1.10 First production sub-structures validated (HM) OT.ME.4 31 Aug 2021 31 Aug 2021
zErk4KDoT1KhADxuvY2VXw 205 2.1.7.1.11 Production of TEDD Dees 12 May 2021 120 weeks 29 Aug 2023
Mps3NmwEQk2MfCDXebYrdA 206 2.1.7.1.12 Production of TBPS planks and rings 17 Feb 2021 120 weeks 6 June 2023
1ROWb1OPQmSkrsSCFFNjwQ 207 2.1.7.1.13 Production of TB2S ladders 1 Sep 2021 120 weeks 19 Dec 2023
53_SrKLLRWGrnWivCYF0LQ 208 2.1.7.1.14 30% OT substructures built (HM) OT.ME.5 14 Mar 2023 14 Mar 2023
uMtMrWQbQxCUg5N52eAb1w 209 2.1.7.1.15 All OT substructures built (HM) OT.ME.6 19 Dec 2023 19 Dec 2023
7tDVgEtNQ2it_ERYzE2joQ 210 2.1.7.2 TB2S wheel design 1 Jan 2016 200 weeks 20 Dec 2019
pUSD8ibNR96mC3gC1m5Xwg 211 2.1.7.3 TBPS assembly design 1 Jan 2016 200 weeks 20 Dec 2019
oMVxevk3SlC68Jm232x15A 212 2.1.7.4 TEDD assembly design 1 Jan 2016 200 weeks 20 Dec 2019
K_BcUy1wTZG8YatznxnmeA 213 2.1.7.5 OT detector mechanics designs completed (HM) OT.ME.7 20 Dec 2019 20 Dec 2019
uUzk6guDQACvixUh348fQA 214 2.1.7.6 Design and protptype Bulkheads and feedthroughs 1 Sep 2017 120 weeks 6 Feb 2020
NCUcnPDlT7yRMuDo_SBiNg 215 2.1.7.7 Design of Tracker Support Tube 14 Nov 2018 60 weeks 6 Feb 2020
bjrvS-UFQBa3V3wML48y2w 216 2.1.7.8 OT integration mechanics designs completed (HM) OT.ME.8 6 Feb 2020 6 Feb 2020
L-FBc_k-RjiD4uKyo3a06Q 217 2.1.7.9 Procurement of raw materials and components 5 Aug 2019 100 weeks 3 Aug 2021
cX3HrA7EQOyKdANJ_xP3ZA 218 2.1.7.10 Construction of TB2S Wheel 1 Sep 2021 80 weeks 14 Mar 2023
uD69d_lwSYirwNzBUQOOrg 219 2.1.7.11 Construction of TBPS and TEDD mechanicsl parts 1 Sep 2021 80 weeks 14 Mar 2023
2iTps5kyTyWqEqlFv5lX-Q 220 2.1.7.12 Construction of TST, Bulkheads and other mechanics 10 Nov 2021 80 weeks 23.05.23
8-mUHXJGQeWrPHhXddsKGw 221 2.1.7.13 All OT mechanical parts built (HM) OT.ME.9 23 May 2023 23.05.23
BoZ0WPsaSIuXGDhpxHwrdA 222 2.1.8 OT Integration 19 Oct 2018 19 Dec 2025
f9xsY97aR7u6CTZNYOzghQ 223 2.1.8.1 Equipping OT integration centers 19 Oct 2018 160 weeks 29 Dec 2021
ZZT04rAWRM2VsEHaGfjFhA 224 2.1.8.2 Integration and testing of TB2S ladders 29 Dec 2021 100 weeks 28 Nov 2023
ERioDkQ3T3C-YdlH7AyYQw 225 2.1.8.3 Integration and testing of TBPS planks and rings 16 Mar 2022 100 weeks 13 Feb 2024
ZQ0oN1tRSjS7vYG7C1SDTA 226 2.1.8.4 Integration and testing of TEDD Dees 16 Mar 2022 100 weeks 13 Feb 2024
PFdMM5xpQmqDyZinrpqslQ 227 2.1.8.5 30% OT substructures integrated (HM) OT.IN.1 18 July 2023 18 July 2023
_vz0_vwdTAyi2wupJC--FQ 228 2.1.8.6 Integration of BTL completed (BTLM) 10 May 2023 10.05.23
WDUs5xuRQ8WX4VZTNZIbRw 229 2.1.8.7 Integration of TB2S 10 May 2023 50 weeks 23 Apr 2024
wtgXiq-qR0i6jXffVZWiiA 230 2.1.8.8 Integration of TBPS 13 Mar 2024 24 weeks 27 Aug 2024
Cx_0TyV2TjadxHI7L43Pog 231 2.1.8.9 Integration of TEDDs 13 Mar 2024 24 weeks 27 Aug 2024
NNAjZM2bTDKOhiUVR9U6Jw 232 2.1.8.10 Packing and shipping TEDDs 28 Aug 2024 6 weeks 8 Oct 2024
5RMYAmYySpSux4Ir5D_T8Q 233 2.1.8.11 OT Sub-Detectors completed (HM) OT.IN.2 27 Aug 2024 27 Aug 2024
5jgQSGbxQ7qIGj7QVYMqUQ 234 2.1.8.12 Outer Tracker Integration 23 Oct 2024 12 weeks 14 Jan 2025
v51kTzL9QBWEJWyjoFLHTw 235 2.1.8.13 Outer Tracker completed (HM) OT.IN.3 14 Jan 2025 14 Jan 2025
6-SxDvIwRZyoLK8F-_KX9g 236 2.1.8.14 End of OT commissioning (HM) OT.IN.4 10 Oct 2025 10 Oct 2025
LPv1uZ9wTQ-rSebdtOl7HA 237 2.1.8.15 Packing and shipping 10 Oct 2025 10 weeks 19 Dec 2025
SwMUywAgSOyR_0XTYcRkow 238 2.2 OT Back-End 1 Jan 2016 19 Nov 2024
Sj6XDfJrRjuEpdgU8Moclw 239 2.2.1 Power distribution system 1 Jan 2016 18 Jun 2024
k8n9I6dgQj6hK1aUh8eTaA 240 2.2.1.1 Evaluation of demo chains 1 Jan 2016 120 weeks 24.05.18
Eh17zJOHRI2JNFi2QORCsg 241 2.2.1.2 OT Power system concept defined (HM) OT.BE.1 24 May 2018 24.05.18
-t0XcOFUTq6opBKRZcM_9w 242 2.2.1.3 System development 25 May 2018 40 weeks 15 Mar 2019
iku7wd2ASQyrWYGYoROx7w 243 2.2.1.4 Definition of system specs 18 Mar 2019 20 weeks 2 Aug 2019
Dwv8A0BzQhu5_mulhAHRzg 244 2.2.1.5 Construction and operation of final proto chains 5 Aug 2019 40 weeks 25.05.20
7lOxunCHRcSLkQ15aiSP2g 245 2.2.1.6 OT final proto power chains validated (HM) OT.BE.2 25 May 2020 25.05.20
ddbUZHY7RJGFmzebRHoGGQ 246 2.2.1.7 Procurement of hardware 26 May 2020 160 weeks 4 July 2023
9XGWc3u_RlyrrDzp1PSKsQ 247 2.2.1.8 Construction of system for TK commissioning 22 Dec 2021 30 weeks 19 July 2022
Hao-8B54QCKOOYLi9LcIGw 248 2.2.1.9 Power System for OT commissioning built (HM) OT.BE.3 19 July 2022 19 July 2022
ILFz2T1SR5KgEx1IhYmBwA 249 2.2.1.10 Operation of system for TK commissioning 20 July 2022 30 weeks 14 Feb 2023
5MdqlfoLRVe4xwnDZKrukw 250 2.2.1.11 Construction of P5 system 15 Feb 2023 50 weeks 30 Jan 2024
LF2LmAexTw-PSFaNR6pTZQ 251 2.2.1.12 30% of OT PS supply units validated (HM) OT.BE.4 8 Aug 2023 8 Aug 2023
Pv1dN_uZR-Cz1P2E27ujWA 252 2.2.1.13 Commissioning of P5 system 31 Jan 2024 20 weeks 18 Jun 2024
XRFsYfy1RiWRoj80JLx5kw 253 2.2.1.14 OT power system ready for detector (HM) OT.BE.5 18 June 2024 18 Jun 2024
A5LJBpHITg6AiAVBciCIbw 254 2.2.2 Data processing system 1 Jan 2016 19 Nov 2024
NIrHKJ84Szmjc2a1pr8rHA 255 2.2.2.1 L1 tracking demonstrators 1 Jan 2016 7 Dec 2016
QUnU4g7AS22zqYoHo2vBOA 256 2.2.2.2 Review of L1 tracking demonstrators (LM) OT.BE.6 8 Dec 2016 8 Dec 2016
gHg-ihBZScSdguDDqBQnKw 257 2.2.2.3 Evaluation of existing ATCA boards 1 Jan 2016 50 weeks 15 Dec 2016
xWnXHyKbRDioC6J4aTS-4A 258 2.2.2.4 Definition of Data Processing System concept 16 Dec 2016 40 weeks 9 Oct 2017
Q3rJWOovSsiTEOm41Pv0cQ 259 2.2.2.5 Development and test of BE boards 10 Oct 2017 80 weeks 24.05.19
apGJclp_TiWj9Xpi7j3YYw 260 2.2.2.6 DTC readout of proto-modules 3 Aug 2018 60 weeks 11 Oct 2019
D5NQ-OskS2mtXJKM_B-A3w 261 2.2.2.7 DTC-TF system test 3 Aug 2018 60 weeks 11 Oct 2019
NhXrTFvITbSLGcoOu9wCOQ 262 2.2.2.8 OT BE system specs defined (HM) OT.BE.7 11 Oct 2019 11 Oct 2019
8Yqb5kPRT3K3suxl_rR_jw 263 2.2.2.9 Development of final prototypes 14 Oct 2019 40 weeks 3 Aug 2020
7A3l3K6ISweawsB97K1u9A 264 2.2.2.10 OT BE boards final prototypes validated (HM) OT.BE.8 3 Aug 2020 3 Aug 2020
bojffYDmS_6Eh_UnEwMmcA 265 2.2.2.11 Construction of system for OT commissioning 31 Mar 2021 40 weeks 4 Jan 2022
jbIxZaJGQhizXv7s2ctbyQ 266 2.2.2.12 DP system for commissioning ready (HM) OT.BE.9 4 Jan 2022 4 Jan 2022
xKWZgwI7R5yynzGQZIqnjQ 267 2.2.2.13 Operation of system for OT commissioning 5 Jan 2022 40 weeks 11 Oct 2022
0-QxFuY5RBuNW8tnomNuwQ 268 2.2.2.14 Construction of P5 system 25 May 2022 80 weeks 5 Dec 2023
p91LzHD0TGuSdJuNDrGuTQ 269 2.2.2.15 30% of OT DP boards validated (HM) OT.BE.10 28 Feb 2023 28 Feb 2023
s65ze-bMRdO1udT5ixePcg 270 2.2.2.16 Commissioning of P5 system 6 Dec 2023 50 weeks 19 Nov 2024
jHPKr2h7Tu-zFCTe4fq3Vg 271 2.2.2.17 OT Data Processing System ready for detector (HM) OT.BE.11 19 Nov 2024 19 Nov 2024
ykMQ7d4-RlO8vD-cn4nRPg 272 2.2.3 BE Electronics Systems for OT commissioning ready (LM) OT.BE.12 14 Feb 2023 14 Feb 2023
CmDZxbdRQNC9lXHSuA2REg 273 2.3 Outer Tracker Commissioning 9 Oct 2025 10 Oct 2025
GbMbMhnKQRefqtv04r9KiQ 274 3 Inner Tracker 1 Jan 2016 28.05.26
Y7irWrXkTHeNQlZ14SeR1w 275 3.1 IT Front-End 1 Jan 2016 28.05.26
d7whQhK5TW22ghvylEf31w 276 3.1.1 IT Sensors 1 Jan 2016 30 Jan 2023
JZ_onoTtRvy-eSjo56Oj7A 277 3.1.1.1 Qualification of slim-edge planar sensors 1 Jan 2016 120 weeks 24.05.18
bNWFXf6lRLGnsYaw_zQMFA 278 3.1.1.2 Qualification of active-edge planar sensors 1 Jan 2016 120 weeks 24.05.18
F8a6d_otRZuXf2nI97KlHw 279 3.1.1.3 Qualification of 3d sensors 1 Jan 2016 120 weeks 24.05.18
j6aRH-b9Sq-KETeJsYartQ 280 3.1.1.4 Choose pixel sensor scenario for TDR (LM) IT.SI.1 14 July 2016 14 July 2016
_KoXTNBUTn67l1gQwyYKNA 281 3.1.1.5 Finalize choice and design of sensors 8 Sep 2016 150 weeks 12 Sep 2019
LfU4-_zTTOGaBRJT9wZ25A 282 3.1.1.6 First irradiated single-chip demo module on test (LM) IT.SI.8 13 Sep 2018 13 Sep 2018
dxd4QcmXQW-gubev76b-Yw 283 3.1.1.7 Publish IT Sensors Market Survey (HM) IT.SI.2 12 Sep 2019 12 Sep 2019
9UlhOvSjTtKlwmHoGFsd8g 284 3.1.1.8 Qualification of MS Companies 13 Sep 2019 24 weeks 13 Mar 2020
GzZ2fvC5Q-uoeDRWGrwNIA 285 3.1.1.9 Publish IT Sensor Invitation to Tender (HM) IT.SI.3 13 Mar 2020 13 Mar 2020
TU2ZdyCbSMSfNHq3rPMThQ 286 3.1.1.10 IT sensors contract(s) (HM) IT.SI.4 28 Aug 2020 28 Aug 2020
SHsZLs1KS7GjZLhdRAp2NQ 287 3.1.1.11 Test of IT pre-production sensors 2 Mar 2021 25 weeks 23 Aug 2021
HN5dkS4aR-CpGTfDMF-ljQ 288 3.1.1.12 5% of IT sensors received (HM) IT.SI.5 23 Aug 2021 23 Aug 2021
B3HVzfL7RFaiPxRnDyzJOg 289 3.1.1.13 Test of IT production sensors 24 Aug 2021 75 weeks 30 Jan 2023
iFmJXDiLTZeOer2YInqC5A 290 3.1.1.14 30% of IT sensors received (HM) IT.SI.6 25 April 2022 25 Apr 2022
QwljD9fQTGmAhF3jHS0RKw 291 3.1.1.15 All IT sensors received (HM) IT.SI.7 30 Jan 2023 30 Jan 2023
VpChCfZlQ16bsGzkkaIq_A 292 3.1.2 IT ReadOut Chip 1 Jan 2016 20 Jul 2021
1mocc1J1ScyMcGxIK8YR6g 293 3.1.2.1 TSMC 65 nm radiation qualification 1 Jan 2016 50 weeks 15 Dec 2016
pWww6ywqSnOnz8PCBQgfCQ 294 3.1.2.2 Design and testing of IP blocks 1 Jan 2016 60 weeks 13 Mar 2017
4obHbJgYSdWHFoZ6P8UN5A 295 3.1.2.3 Design of ChiPix65 1 Jan 2016 30 weeks 28 July 2016
mLz4KEtyQQep8ei7hEpG-g 296 3.1.2.4 Submission of ChiPIX65 (LM) IT.FE.1 28 July 2016 28 July 2016
qaqbcLIVQ5GcTZff190qyg 297 3.1.2.5 Qualification of ChiPIX65 21 Oct 2016 24 weeks 24 Apr 2017
aEitUT0HTvm5VtCQwGiYTQ 298 3.1.2.6 Design of DRAD 1 Jan 2016 24 weeks 16 Jun 2016
NeD_l7XnQf-RF_CfbMp-VQ 299 3.1.2.7 Submission of DRAD (LM) IT.FE.2 16 June 2016 16 Jun 2016
iCbp_tlQR0ujoo6GbVoV2A 300 3.1.2.8 Qualification of DRAD 9 Sep 2016 24 weeks 13 Mar 2017
cCkbBN0CReeoKN9-Sf_4ZA 301 3.1.2.9 Design of RD53A 1 Jan 2016 64 weeks 10 Apr 2017
-ARfqs0bReWBebEnSffjUA 302 3.1.2.10 Submission of RD53A (HM) IT.FE.3 28 Aug 2017 28 Aug 2017
wHexZ6lwT3a5EHFxnB_igg 303 3.1.2.11 Qualification of RD53A 21 Nov 2017 30 weeks 5 July 2018
dovdJB_0TUicwGvK-77sZQ 304 3.1.2.12 Design of CMS Pixel Chip proto 6 July 2018 50 weeks 5 July 2019
odxujgNiTHy81BSCvcTeBQ 305 3.1.2.13 Submission of PROC proto (HM) IT.FE.4 5 July 2019 5 July 2019
JY30Y6ubR6iDqYtQmHyvFQ 306 3.1.2.14 Qualification of PROC proto 30 Sep 2019 60 weeks 7 Dec 2020
tMfbS6ArS9SPkgYNUQCS0w 307 3.1.2.15 Design of final PROC 12 May 2020 60 weeks 20 July 2021
vbtij9ikSBa9dGfHs0qiUw 308 3.1.2.16 PROC production submission (HM) IT.FE.5 20 July 2021 20 July 2021
QzlM5YR4RIOzLI5RA3enQA 309 3.1.3 IT modules 30 Mar 2018 9 July 2024
qEOj9WBKSh69ECbaXCoDpQ 310 3.1.3.1 Design & assembly demo modules (with RD53A) 30 Mar 2018 60 weeks 7 June 2019
Ozn4IXsdQTOqGOtQTPmVaw 311 3.1.3.2 Single-chip demo module available (LM) IT.MO.7 21 June 2018 21 Jun 2018
hX9RhOQOTg6QdDJGkC9zMQ 312 3.1.3.3 Design and produce HDI for demo modules 31 Aug 2018 40 weeks 21 Jun 2019
he3eAtolSwySnWEgf7KZCw 313 3.1.3.4 2-chips and 4-chips demo modules available (LM) IT.MO.8 18 Jan 2019 18 Jan 2019
lFd5eEGCSbmH_P4trI_cJA 314 3.1.3.5 Functional Pixel Demo module validated (HM) IT.MO.1 18 Jan 2019 18 Jan 2019 These are RD53A modules
kgcK16k9QYKCwG6OXZlj4A 315 3.1.3.6 Equipping module assembly centers 4 Mar 2019 60 weeks 12.05.20
EzAVjG-zSvWPF0CB015uLA 316 3.1.3.7 Design & assembly proto modules 12 May 2020 50 weeks 11.05.21 These are modules with the final 

prototype chip
U8qYfTdUT0WO-djVEYtORQ 317 3.1.3.8 Design and produce hybrids for proto modules 15 April 2019 30 weeks 8 Nov 2019 For modules with final proto chip
CZoWkI9tSJa3kXjxUR7xCg 318 3.1.3.9 IT proto modules validated (HM) IT.MO.2 11 May 2021 11.05.21
fpSjlZMxTt6rfkk3wafkfA 319 3.1.3.10 Module pre-production 16 Feb 2022 25 weeks 9 Aug 2022
Rdr9AbjwR_ygXv6IASH4VQ 320 3.1.3.11 IT module production proven (HM) IT.MO.3 9 Aug 2022 9 Aug 2022
FhlGDPw-T-KL8CN1kcg3ug 321 3.1.3.12 Module production 10 Aug 2022 75 weeks 16 Jan 2024
ULDiWXcCTjWqb8s6O68j2g 322 3.1.3.13 Module production extra time 17 Jan 2024 25 weeks 9 July 2024
t4tLoA8GSc2pjn6cy_UG4g 323 3.1.3.14 30% of IT modules built (HM) IT.MO.4 16 May 2023 16.05.23
HWiQl3q7Q46SCyKY5I1RoQ 324 3.1.3.15 60% of IT modules built (HM) IT.MO.5 12 Dec 2023 12 Dec 2023
JDNQnbamTxWwKyCinBnJKA 325 3.1.3.16 All IT modules built (HM) IT.MO.6 9 July 2024 9 July 2024
ztpffoCyQ76Ysic7Z4dfFA 326 3.1.4 IT On-detector power distribution 1 Jan 2016 20 Jul 2021
dUsIORvGQqy5xxYJo5dWYA 327 3.1.4.1 Serial power simulations 1 Jan 2016 150 weeks 20 Dec 2018
54wfvuSNR0aJmU2p5zh9yA 328 3.1.4.2 SP Lab tests with FeI4 1 Jan 2016 90 weeks 9 Oct 2017
xfj35NVCTlemvnXG58plHQ 329 3.1.4.3 SP Lab tests with RD53A 2 Mar 2018 90 weeks 6 Dec 2019
U0vdAaNgT4eCvE-2BeFMow 330 3.1.4.4 Power chain with demo modules on bench (LM) IT.EL.9 15 Mar 2019 15 Mar 2019
W-I-L9g_TpewsmimpPxncA 331 3.1.4.5 Power chain with demo modules on proto structure (LM) IT.EL.10 15 Mar 2018 15 Mar 2018
-DvExAl5QRWsnzLm6JNuRg 332 3.1.4.6 Serial Powering validated (HM) IT.EL.1 6 Dec 2019 6 Dec 2019
uwFagw3TSv27F3l9tYo0TQ 333 3.1.4.7 Engineering design of power distribution 9 Dec 2019 80 weeks 20 July 2021
NcP1s6aTREGa1fEpoeUnag 334 3.1.4.8 SP lab tests with PROC 7 Jan 2020 70 weeks 25.05.21
-4bha88nRzml2KXz5mLFlA 335 3.1.4.9 On-detector power distribution fully designed (HM) IT.EL.2 20 July 2021 20 July 2021
WiRiFVvZRiubX3kFIpw1SA 336 3.1.5 IT Data links 1 Jan 2016 14 Feb 2023
fSKuAGY8S7uCVAIT2q1wYg 337 3.1.5.1 e-links simulations 1 Jan 2016 80 weeks 31 July 2017
S3EtebItTZWrdw9ImFxT0Q 338 3.1.5.2 e-links demonstrators 1 Jan 2016 80 weeks 31 July 2017
OxSdKPlYTRWQjD_JvtSkIg 339 3.1.5.3 Choose IT e-links baseline for TDR (LM) IT.EL.3 28 July 2016 28 July 2016
Mp9If6o0SaCF0UPLd1DlTQ 340 3.1.5.4 e-link prototypes 1 Aug 2017 120 weeks 20 Dec 2019
9soJYZ8IR3WINa9Cl5AMGA 341 3.1.5.5 lpGBT boards prototypes 8 Mar 2018 120 weeks 24 July 2020
10EGPCfbRsKKoz6sWC1eHw 342 3.1.5.6 IT e-links protoptypes validated (HM) IT.EL.4 20 Dec 2019 20 Dec 2019
IJAOvtTPRo2pK9glFL5SBw 343 3.1.5.7 Development of full readout chain 7 Jan 2020 80 weeks 3 Aug 2021
04jxt4acTx-6ZvesncdnIQ 344 3.1.5.8 IT lpGBT board final prototype (HM) IT.EL.5 12 Oct 2020 12 Oct 2020
BqytlXkjTeKYL-wgKVl3Qg 345 3.1.5.9 IT Readout chain validated (HM) IT.EL.6 3 Aug 2021 3 Aug 2021
KswdNhOcQWGiM-Qf52kOfQ 346 3.1.5.10 Production of readout electronics 4 Aug 2021 80 weeks 14 Feb 2023
L6NUmjKNQ6OSTsV3un7bXw 347 3.1.5.11 30% of IT lpGBT boards produced (HM) IT.EL.7 10 May 2022 10.05.22
teqFQ-IEQG-1aNRfK91DHg 348 3.1.5.12 All IT lpGBT boards produced (HM) IT.EL.8 14 Feb 2023 14 Feb 2023
8ciEE7VcT8OCSmQVo1d8dA 349 3.1.6 IT Mechanical Structures 1 Jan 2016 21 Nov 2023
a-YdA8vmSDe1lL2NBG918Q 350 3.1.6.1 Conceptual design of extended forward 1 Jan 2016 30 weeks 28 July 2016
y_FK0SSmRKWd-S65ag-5hA 351 3.1.6.2 Baseline forward concept defined (LM) IT.ME.1 28 July 2016 28 July 2016
laGOdVmgT0eSpns0K4W2ng 352 3.1.6.3 Modelling of TFPX and TEPX structures 29 July 2016 80 weeks 15 Mar 2018
BLQ-b9HQRy-mT_fqYnwFgA 353 3.1.6.4 Engineering design of TBPX TFPX and TEPX structures 16 Mar 2018 80 weeks 11 Oct 2019
mP-hX5zQRZW2ArH62GphGg 354 3.1.6.5 Conceptual design of insertion mechanics 1 Jan 2016 30 weeks 28 July 2016
S1Hl63vaT3i9efoiqAdPlw 355 3.1.6.6 Conceptual design of service arrangement 1 Jan 2016 30 weeks 28 July 2016
zLBb8_ApSoOxmJsjZYx1PQ 356 3.1.6.7 IT integration concept defined (LM) IT.ME.2 28 July 2016 28 July 2016
ZoouM1TiT3qRD9g4iQ1nCw 357 3.1.6.8 Study of service arrangement 15 Sep 2016 40 weeks 7 July 2017
oCWzfCZ2Q6aWA_pKov1fxg 358 3.1.6.9 Design of service cylinders 10 July 2017 80 weeks 21 Feb 2019
3UsYg893TtGYVowkEwDgpQ 359 3.1.6.10 Structure protoptyping 14 Oct 2019 80 weeks 25.05.21
F0boKJm5TnmNhrCKwGKQRQ 360 3.1.6.11 Service cylinders protoptyping 14 Oct 2019 80 weeks 25.05.21
J3Qn5cH5Rluy98gpWB3_ZA 361 3.1.6.12 TBPX, TFPX  and TEPX structures validated (HM) IT.ME.3 25 May 2021 25.05.21
mdjhbCWPTlifqIEpIiwHZw 362 3.1.6.13 Construction of IT structures and service cylinders 26 May 2021 130 weeks 21 Nov 2023
dvPv4OL3SXe4ISfboa0CQQ 363 3.1.6.14 30% of IT structures built (HM) IT.ME.4 19 July 2022 19 July 2022
pKAZysqaQd-bLT7cPxSsfw 364 3.1.6.15 All IT structures built (HM) IT.ME.5 21 Nov 2023 21 Nov 2023
w1qPiRI_R36CnGVM2tnimg 365 3.1.6.16 Design and construction of IT Support Tube 16 May 2017 100 weeks 17.05.19
4_NNgGqdSpe8BWvt3bzttA 366 3.1.7 IT integration 14 Nov 2017 28.05.26
_7RR2CvIRIeGx7b39eZ7PA 367 3.1.7.1 IT layout optimization 14 Nov 2017 90 weeks 6 Sep 2019
rKEMjvNJRliobJjphZhFJw 368 3.1.7.2 IT layout fully defined (LM) IT.IN.1 6 Sep 2019 6 Sep 2019
yvddfU2lQleYpjf-rmTp7Q 369 3.1.7.3 Equipping integration centers 6 Oct 2021 60 weeks 30 Nov 2022
79n-DcTfSGa0noNqfSIubg 370 3.1.7.4 Structure integration & testing 30 Nov 2022 100 weeks 29 Oct 2024
Eppl6ftxSgKzFFvD-EZyZQ 371 3.1.7.5 30% IT structures integrated (HM) IT.IN.2 23 Jan 2024 23 Jan 2024
zcRV9kFYSJWwT26uEYjwSQ 372 3.1.7.6 TBPX, TFPX, TEPX integration 29 May 2024 30 weeks 24 Dec 2024
YHhQ8W4AQzqmsCTUkURgxQ 373 3.1.7.7 TBPX and TFPX completed (HM) IT.IN.3 15 Oct 2024 15 Oct 2024
KT_Q_hC4REizvJJGmYN8QA 374 3.1.7.8 TEPX completed (HM) IT.IN.4 7 Jan 2025 7 Jan 2025
DOjZIBHzRUmHSNssZZwkhg 375 3.1.7.9 Assembly of TBPX and TFPX 16 Oct 2024 20 weeks 4 Mar 2025
_Xb0YPknSfyVL04XmkGY3w 376 3.1.7.10 TBPX-TFPX assemblies ready (HM) IT.IN.5 4 Mar 2025 4 Mar 2025
PFTdN0QkSUapr5uh_u2HTg 377 3.1.7.11 End of IT commissioning (HM) IT.IN.6 17 April 2026 17 Apr 2026
a3rRmnunTXWxxCT94AzQwA 378 3.1.7.12 Packing/shipping IT subdetectors 17 April 2026 6 weeks 28.05.26
cAPmrKs_T5eoioT34sRQKw 379 3.2 IT Back-End 17 Oct 2016 20.05.25
xijNz3b_QqGCKXYMF3bISA 380 3.2.1 Power 28 Sep 2018 22 Oct 2024
Yi48vW3fSayGPcUfCZisVQ 381 3.2.1.1 Develop proto power chains 28 Sep 2018 120 weeks 2 Mar 2021
qW2VoNu5S6-GGX8jcjWpHg 382 3.2.1.2 Proto power chain validated (HM) IT.BE.1 2 Mar 2021 2 Mar 2021
pzbRa56oR5OWiYBtIF3vng 383 3.2.1.3 Define final specs for power chain 3 Mar 2021 30 weeks 28 Sep 2021
fK8aGxzESMiDd-_u8Wg2DA 384 3.2.1.4 Procurement of hardware 3 Mar 2021 120 weeks 20 Jun 2023
hQSYeZ-QScO1jh8i85CuAw 385 3.2.1.5 Construction of system for IT commissioning 8 Dec 2021 40 weeks 13 Sep 2022
psHCEFN2R9SUhRhN6gikhw 386 3.2.1.6 Power system for IT commissioning built (HM) IT.BE.2 13 Sep 2022 13 Sep 2022
oWvV2SxQTVehKNEyN0B9Vg 387 3.2.1.7 Operation of system for IT commissioning 14 Sep 2022 80 weeks 26 Mar 2024
sUPPHJiuRxK--EUT8UlVrQ 388 3.2.1.8 Construction of P5 system 1 Feb 2023 60 weeks 26 Mar 2024
hGVQQ_-tSsWy0I4EuRUzCA 389 3.2.1.9 30% of IT PS units validated (HM) IT.BE.3 29 Aug 2023 29 Aug 2023
SjHPwEkVQLyhZGXOtdO1rA 390 3.2.1.10 Commissioning of P5 system 27 Mar 2024 30 weeks 22 Oct 2024
ZFfPOiruQvq5lvwOeBG5kg 391 3.2.1.11 IT power system ready for detector (HM) IT.BE.4 22 Oct 2024 22 Oct 2024
8prZmACHTw6Nn-q3pJypPA 392 3.2.2 Readout 17 Oct 2016 20.05.25
TN94OdI3RwKqGBNWaFhEKw 393 3.2.2.1 Develop readout for RD53A 17 Oct 2016 40 weeks 8 Aug 2017
_s54S_SFSYay_NYgjwVlUg 394 3.2.2.2 Operate RD53 readout 2 Feb 2018 80 weeks 30 Aug 2019
D4YSEshZSPWzj97tyeQiqQ 395 3.2.2.3 Develop proto-DAQ for PROC 21 Dec 2018 20 weeks 24.05.19
wxpkgv7zQdW4IsTu5KajXw 396 3.2.2.4 PROC proto-DAQ operational (HM) IT.BE.5 24 May 2019 24.05.19
UcDNjYj6Qie_NP0Bzzjyug 397 3.2.2.5 Operate PROC DAQ 25 Nov 2019 40 weeks 14 Sep 2020
bZwPAVMQTbK9Z2rF41E3Qg 398 3.2.2.6 Specs for IT DAQ system defined (HM) IT.BE.6 14 Sep 2020 14 Sep 2020
WgW8BKB5TYu7JDdnavQpWA 399 3.2.2.7 Development of final prototypes 15 Sep 2020 40 weeks 6 July 2021
KkEFzP0fTPuuHduamOnoIA 400 3.2.2.8 IT DTC final prototypes validated (HM) IT.BE.7 6 July 2021 6 July 2021
b0nX4BRTSpK5X-MpWNklVw 401 3.2.2.9 Construction of system for IT commissioning 16 Feb 2022 40 weeks 22 Nov 2022
j1DSxe13QA29TtLibrJWIg 402 3.2.2.10 DAQ system for IT commissioning ready (HM) IT.BE.8 22 Nov 2022 22 Nov 2022
bW0R0m2AQ_W05wrlcS-D6w 403 3.2.2.11 Operation of system for IT commissioning 23 Nov 2022 60 weeks 16 Jan 2024
cO_lHNvWQ0mtlcBMV0nrwQ 404 3.2.2.12 Construction of P5 system 21 June 2023 60 weeks 13 Aug 2024
0bZszAd5TNSLvgoIq_muYg 405 3.2.2.13 30% of IT DTC boards validated (HM) IT.BE.9 16 Jan 2024 16 Jan 2024
ZFAvovubQyCVRLwyge9zew 406 3.2.2.14 Commissioning of P5 system 14 Aug 2024 40 weeks 20.05.25
JxYAaFuDRhCVENRvxfWJKA 407 3.2.2.15 IT DAQ System ready for detector (HM) IT.BE.10 20 May 2025 20.05.25
6HkDjDBxRnCj6VcITLvQzg 408 3.2.3 BE Electronics Systems for IT commissioning ready (LM) IT.BE.11 26 Mar 2024 26 Mar 2024
yXN290xMR1OuhdbS8IuVBA 409 3.3 IT Commissioning 16 Oct 2024 30 weeks 13.05.25
RQAHoSpQRmKG91zBv5N3Dw 410 3.4 Packing and shipping 14 May 2025 12 weeks 5 Aug 2025
TmwcWFDAQfapTJ9gVAwtBg 411 4 Cooling 1 Jan 2016 17 Feb 2025
4CX7B-2hRj-HTopRRzPCEQ 412 4.1 Definition of system concept 1 Jan 2016 50 weeks 15 Dec 2016
BrmjmnOAT-uIW6c6OLVEKg 413 4.2 Cooling system concept defined (LM) TK.CO.1 15 Dec 2016 15 Dec 2016
n8XICB4qRqe9owLV-yVKAQ 414 4.3 Demo system 8 May 2017 14 Jun 2021
1fjdAadsQlGWceAEtwgcqw 415 4.3.1 Specs of demo system 8 May 2017 12 weeks 28 July 2017
v2igzspqSjy4K_57fwflrw 416 4.3.2 Specs of cooling demo system defined (HM) TK.CO.2 28 July 2017 28 July 2017
pWETphIYQiOZ5RwD3jnQSA 417 4.3.3 Design of demo system 31 July 2017 85 weeks 18 Apr 2019
28DTIdGxT-S3YgT5wDk8cA 418 4.3.4 Procurements 19 April 2019 36 weeks 10 Jan 2020
KnWi-v2ETQmGhikrB3dt4A 419 4.3.5 Cooling demo system designed (HM) TK.CO.3 18 April 2019 18 Apr 2019
utfuFP1FQcCOcULru19xYQ 420 4.3.6 Assembly & programming of demo system 6 Sep 2019 48 weeks 21 Aug 2020
p6h90LTyS1GKTSWz9vX5kA 421 4.3.7 Cooling demo system built (HM) TK.CO.4 21 Aug 2020 21 Aug 2020
Aw04e4LcSYOhHnlfdM-Llw 422 4.3.8 Demo commissioning 24 Aug 2020 24 weeks 22 Feb 2021
LFZm6I4tQJ6aPQ3IHmYRsw 423 4.3.9 Demo exploitation 23 Feb 2021 16 weeks 14 Jun 2021
JLqggM6pTzGC0TccedkwLw 424 4.3.10 Review Cooling Demo design and performance (LM) TK.CO.5 14 June 2021 14 Jun 2021
5k4v8rdCSl6AVCaZdV7Ltg 425 4.4 Refurbishment of "TIF" system 8 May 2017 28 Feb 2020
8x25pzGwTWWyZJrtjv97cA 426 4.4.1 Define requirements 8 May 2017 30 weeks 1 Dec 2017
O2E--2HHQRadNtsdjKwQjw 427 4.4.2 Design refurbishment 4 Dec 2017 30 weeks 18 July 2018
REGNtgjUTxK_w9g9X9PqjA 428 4.4.3 Implement changes 19 July 2018 30 weeks 28 Feb 2019
pKOUKoIpRCu_toprVyhC9w 429 4.4.4 Commissioning of upgraded TIF system 1 Mar 2019 50 weeks 28 Feb 2020
M8l4Os_fRTqzHlarwYKjEw 430 4.4.5 Cooling system for TK commissioning ready (HM) TK.CO.6 28 Feb 2020 28 Feb 2020
hBa0Tt1yQJi3LEnRfOyV6Q 431 4.5 Final system design 15 June 2021 30 weeks 10 Jan 2022
oolKvQwwQYGinE6xW3KY0g 432 4.6 Cooling system design completed (HM) TK.CO.7 10 Jan 2022 10 Jan 2022
Fo0Y35kLQ-aGnJfWHFbw1A 433 4.7 Procurement of hardware parts 11 Jan 2022 60 weeks 6 Mar 2023
QskDIICiQBuiBsd071g_vw 434 4.8 Construction of cooling plants 5 April 2022 80 weeks 16 Oct 2023
nuTaAYYnQ9yZInSM-Sxqlw 435 4.9 Cooling plants ready for installation (HM) TK.CO.8 16 Oct 2023 16 Oct 2023
3eY_S9GiRjy7zHfyJAd2cQ 436 4.10 Installation of cooling system 17 Oct 2023 40 weeks 22 July 2024
ZVS-gkD6TBWyZa8LsgnT9w 437 4.11 Commissioning standalone 23 July 2024 30 weeks 17 Feb 2025
wKWRDHAwS16KHZ7Ql_an7w 438 4.12 Cooling system ready for Tracker (HM) TK.CO.9 17 Feb 2025 17 Feb 2025
EQUwRA6VRquCcxeKHb3lQA 439 5 Other systems 27 Oct 2017 11 Apr 2025
5hnuDO70TLeW-g3X-yYgxQ 440 5.1 Dry Gas System 27 Oct 2017 11 Apr 2025
ZZlmHYr3Q1K1Aq7hEASImw 441 5.1.1 System specs 27 Oct 2017 180 weeks 11 Jun 2021
sBd-Mh1zQV2ehJ6SbIAlAA 442 5.1.2 Dry gas system specs defined (HM) TK.OS.1 11 June 2021 11 Jun 2021
zRFD_kU9RgezgA6F5F8uCQ 443 5.1.3 Procurement of hardware 14 June 2021 120 weeks 29 Sep 2023
zX0iTthzQHSPP2hKw4i3Yw 444 5.1.4 Dry gas hardware procured (HM) TK.OS.2 29 Sep 2023 29 Sep 2023
5F0mn5rbTSW7rcPK6-YmVg 445 5.1.5 Installation 2 Oct 2023 80 weeks 11 Apr 2025
CdsFzFObThKxBxbt1SlQQA 446 5.1.6 Dry gas system ready (HM) TK.OS.3 11 April 2025 11 Apr 2025
5N8EtoL0TBmJLcXp652bEA 447 5.2 Detector Safety System 27 Oct 2017 11 Apr 2025
frbmyreBSKaa6QQeCBUiSA 448 5.2.1 System specs 27 Oct 2017 160 weeks 22 Jan 2021
38z0T14pTbGd2rHntRoqJQ 449 5.2.2 DSS specs defined (HM) TK.OS.4 22 Jan 2021 22 Jan 2021
xRmJW7eoTTGqm6qV55qtCg 450 5.2.3 Procurement of hardware 25 Jan 2021 120 weeks 12.05.23
c3qnwGS6RLayFDHe6xkLog 451 5.2.4 DSS hardware procured (HM) TK.OS.5 12 May 2023 12.05.23
CF4mmqyHRdurY7_q37z3BQ 452 5.2.5 Construction of system for commissioning 15 May 2023 40 weeks 16 Feb 2024
y1dDOGI6TZ-D78ETAikkuw 453 5.2.6 DSS system for commissioning ready (HM) TK.OS.6 16 Feb 2024 16 Feb 2024
weyvQYapTwq6OiS06Fw5Xg 454 5.2.7 Construction of system for P5 19 Feb 2024 60 weeks 11 Apr 2025
Ed2XNnPIQjG31NRkxQyjQQ 455 5.2.8 DSS system at P5 ready (HM) TK.OS.7 11 April 2025 11 Apr 2025
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17.10.16 08.08.17

02.02.18 30.08.19

21.12.18 24.05.19
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25.11.19 14.09.20

14.09.20 14.09.20
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15.12.16 15.12.16

08.05.17
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18.04.19 18.04.19
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01.03.19 28.02.20
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15.06.21 10.01.22
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11.01.22 06.03.23
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17.02.25 17.02.25
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27.10.17
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11.06.21 11.06.21
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29.09.23 29.09.23

02.10.23 11.04.25

11.04.25 11.04.25

27.10.17

27.10.17 22.01.21

22.01.21 22.01.21

25.01.21 12.05.23

12.05.23 12.05.23

15.05.23 16.02.24

16.02.24 16.02.24
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11.04.25 11.04.25
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fsYZqA0-QDWC_zwylw1n_Q 0 0 Tracker_Schedule_Final 1 Jan 2016 28.05.26
iaUJFiENRYKSOuf37IlnqQ 1 1 External Milestones & Common Projects 1 Jan 2016 28.05.26
CJmIirm3Q3e-pj9b1JCXrQ 2 1.1 VL+ proto development 1 Jan 2016 70 weeks 22.05.17
bb7RBR6HSp2_TvwZYbR0wg 3 1.2 VL+ proto available (EM) VL.1 22 May 2017 22.05.17 N.B. For components from 

common projects, milestons are 
NOT submissions, but dates 
when components are made 
available to users.

WBMIvqk3Ri6D71lJvkqXjw 4 1.3 VL+ iterations 23 May 2017 140 weeks 16 Mar 2020
ZBWa1AbcQeWUpVeJDknIHw 5 1.4 First VL+ pre-production items available (EM) VL.2 16 Mar 2020 16 Mar 2020
Rz4eKKHoSjS302g3lFCHGg 6 1.5 Qualification of VL+ pre-production 17 Mar 2020 30 weeks 12 Oct 2020
NbRkmcD4RV-9gtc03ejClQ 7 1.6 VL+ mass production starts VL.3 13 Oct 2020 13 Oct 2020
djxi1Xk7T-y1VKngKmtrgQ 8 1.7 lp-GBT development 1 Jan 2016 135 weeks 6 Sep 2018
vG21FOuySBGliCsZwUiBUQ 9 1.8 lp-GBT proto available (EM) LPGBT.1 31 Dec 2018 31 Dec 2018
2nPFEkRWQia1YlfPUG781A 10 1.9 lp-GBT iterations 8 Jan 2019 80 weeks 4 Aug 2020
4S_4b0dMR76iwVAnOxeqHQ 11 1.10 First lp-GBT production items available (EM) LPGBT.2 7 Sep 2020 7 Sep 2020
BhGwL-M5SQesxlUQYKmqiQ 12 1.11 upFEAST and DCDC2S development 1 Jan 2016 50 weeks 15 Dec 2016
bVTymK8eTfuPAo0wnx5Atg 13 1.12 First upFEAST and DCDC2S proto available (EM) DCDC.1 15 Dec 2016 15 Dec 2016
sp9mZg-dQSqAg9noCyA1Cw 14 1.13 upFEAST and DCDC2S iterations 16 Dec 2016 80 weeks 2 Aug 2018
CJE7MesWRY2hwx9OrsYjJg 15 1.14 upFEAST and DCDC2S final protos available (EM) DCDC.2 31 Dec 2018 31 Dec 2018
01Z7QDehS6yGZLu_OSvuVg 16 1.15 upFEAST and DCDC2S testing & final iteration 8 Jan 2019 80 weeks 4 Aug 2020
AcgKHB_US_m-wnlM1cqpYw 17 1.16 First upFEAST and DCDC2S production items available (EM) DCDC.3 4 Aug 2020 4 Aug 2020
rfrGdKbgSK6kvg7Jyb4dMQ 18 1.17 TDR submission (EM) TK.TDR.1 29 June 2017 29 Jun 2017
zMVEsZ2RRMqgrGGTOc-Wnw 19 1.18 OT EDR (EM) OT.EDR 16 Mar 2020 16 Mar 2020
-Q7RKzhdQGaU6_2cVmcz3w 20 1.19 IT EDR (EM) IT.EDR 3 Mar 2021 3 Mar 2021
NhNbqvT5Tv6SqGs13X6zpg 21 1.20 Beam Pipe installation (EM) BEAMPIPE 31 July 2020 31 July 2020
zFO6WwNNSvahxFnLABRMIw 22 1.21 OT Installation (EM) OT.INST 19 Dec 2025 19 Dec 2025
_lG9toU2THCQwSJ4Ch3oNQ 23 1.22 OT cabling and checkout 19 Dec 2025 9 weeks 19 Feb 2026
p7M7FXaQQLSNP2b1Mlqb1Q 24 1.23 Beam pipe re-installation 20 Feb 2026 8 weeks 16 Apr 2026
_XCA1uptT96nRF6KKbLdNA 25 1.24 Beam pipe bakeout 17 April 2026 6 weeks 28.05.26
uMmSoMRZRTynLx1ooDymyg 26 1.25 IT Installation (EM) IT.INST 28 May 2026 28.05.26
pWra0on-Q5Sit8pn1KczBA 27 1.26 TDR 1 Jan 2016 28 Jun 2017
K48CNo2uQN2pdyc4n5Aczg 28 1.26.1 Low-level reconstruction 1 Jan 2016 30 weeks 28 July 2016
EKJssmnqTVOd6vsGrUimIA 29 1.26.2 Tracking 20 May 2016 20 weeks 6 Oct 2016
gt-EmgoaRYWKB1_H4a0ZFA 30 1.26.3 TK TDR layout defined (LM) TK.TDR.2 28 July 2016 28 July 2016
7TXzIql4RWuaMKT1ul600A 31 1.26.4 Validation 7 Sep 2016 8 weeks 1 Nov 2016
vJoRawITRgS4HDDwPvHN1Q 32 1.26.5 Performance studies 2 Nov 2016 12 weeks 9 Feb 2017
QaiU8py-RKuf2QFK7NRBLQ 33 1.26.6 Assemble document 19 Sep 2016 16 weeks 24 Jan 2017
L5qAXFZuT7m7GRa_mL3exg 34 1.26.7 1st draft ready 24 Jan 2017 24 Jan 2017
Lq8v7wedTvWtrPcQL5B7fg 35 1.26.8 Completion, review 25 Jan 2017 3 May 2017
40noMWZnSLetmc1fxb6hjQ 36 1.26.9 CMS approval 4 May 2017 8 weeks 28 Jun 2017
wghS3igVRvGbO9Np_RASSw 37 2 Outer Tracker 1 Jan 2016 19 Dec 2025
2Q3twQMiQXKz19ZLTUjrAg 38 2.1 OT Front-End 1 Jan 2016 19 Dec 2025
EO4hhbysQFWGRxW5XWE-5w 39 2.1.1 OT sensors 1 Jan 2016 1 Aug 2023
k-bw4CXkSHOKIL9zDWnctA 40 2.1.1.1 Design of PS-p and PS-s sensors 1 Jan 2016 45 weeks 10 Nov 2016
v-U7NxQiTnyobfNreDxxQw 41 2.1.1.2 PS-p and PS-s sensors prototyping 11 Nov 2016 50 weeks 13 Nov 2017
htG8VFMlRF2kdfkUw5UkfA 42 2.1.1.3 2S sensor prototyping 1 Jan 2016 80 weeks 31 July 2017
pWUeluoBQ2KrugGZ7RBJmg 43 2.1.1.4 Publish OT Sensors Market Survey (LM) OT.SI.1 1 Feb 2016 1 Feb 2016
c6I8CiAJRBq9olLdO1eRYA 44 2.1.1.5 Close OT sensors MS Survey (LM) OT.SI.2 9 Sep 2016 9 Sep 2016
TtWdzAVTRIG0AES2QXMlcQ 45 2.1.1.6 Qualification of MS companies 12 Sep 2016 120 weeks 18 Feb 2019 Includes production of parts for 

module prototyping
zEKqLsV6RY2u6Wbr-huRrA 46 2.1.1.7 Publish OT Sensor Invitation to Tender (HM) OT.SI.3 18 Feb 2019 18 Feb 2019
OTZjjmLnQLKYo6_VZRvBqQ 47 2.1.1.8 OT sensors contract (HM) OT.SI.4 5 Aug 2019 5 Aug 2019 Adjudication
yUhNkbcOS5mmry80FiJLMQ 48 2.1.1.9 First 2S pre-production sensors available (USM) 24 June 2020 24 Jun 2020
whWGajkAQMywK4jYhMogSA 49 2.1.1.10 Test of 2S pre-production sensors 24 June 2020 25 weeks 15 Dec 2020 Activity at Institutes, after first 

production sensors are received. 
QC must be in place by then.

cU1auZaISae5NlGb5ierNQ 50 2.1.1.11 First PS pre-production sensors available (USM) 24 June 2020 24 Jun 2020
RjVhsrtuQZCMC5-gJyn5cg 51 2.1.1.12 Test of PS pre-production sensors 24 June 2020 25 weeks 15 Dec 2020
nNFwA43KSgCGlF2yqdnK1g 52 2.1.1.13 5% of OT sensors received (HM) OT.SI.5 15 Dec 2020 15 Dec 2020
NJZQs7VuTS2We0s44mgYsA 53 2.1.1.14 First 2S production sensors available (USM) 7 July 2021 7 July 2021
1ownpvn6RvmyhqRRCiiamw 54 2.1.1.15 Test of 2S production sensors 7 July 2021 100 weeks 6 June 2023
pE6pBaFESU2lmLMyrCP6IA 55 2.1.1.16 First PS production sensors available (USM) 1 Sep 2021 1 Sep 2021
a0fwn7PJTwOCB7Y9wHWRUQ 56 2.1.1.17 Test of PS production sensors 1 Sep 2021 100 weeks 1 Aug 2023
XWq9i-QQSDu0qu6xhDzJpg 57 2.1.1.18 30% of OT sensors received (HM) OT.SI.6 25 Oct 2022 25 Oct 2022
mO0oePYJRJKQWMu672giIg 58 2.1.1.19 All sensors received (HM) OT.SI.7 1 Aug 2023 1 Aug 2023
5V4FiigeRLGZdwyipBz14g 59 2.1.2 OT FE ASICs 1 Jan 2016 26 Oct 2021
Ym4jFxSyRtmiYGmGBvpiUQ 60 2.1.2.1 Design of CBC3 1 Jan 2016 30 weeks 28 July 2016
x1hZz20TTDaEuadDSjp6QQ 61 2.1.2.2 CBC3 submission (LM) OT.FE.1 28 July 2016 28 July 2016
Zu4T5FSlQBqr1pNW356E7Q 62 2.1.2.3 CBC3 validation 21 Oct 2016 30 weeks 5 June 2017
YB8XP9TbQFO_v_RdnfWBwg 63 2.1.2.4 Design of final proto CBC 6 June 2017 40 weeks 29 Mar 2018
3dHW1KtyRN2RNUDSerDy7w 64 2.1.2.5 Submission of final proto CBC (HM) 29 Mar 2018 29 Mar 2018
2LiYt4y3RTKacnPzeqbtkA 65 2.1.2.6 Final proto CBC validation 14 Sep 2018 12 weeks 6 Dec 2018
EoIws8nRRx-sk5TMGIzzRA 66 2.1.2.7 Design of proto MPA/SSA 1 Jan 2016 84 weeks 28 Aug 2017
2OiWFC_vTASM3IKtKsbKwA 67 2.1.2.8 Proto MPA/SSA submission (HM) OT.FE.2 28 Aug 2017 28 Aug 2017
wXyYBBbzRxOlKMMN5PlEOA 68 2.1.2.9 Proto MPA/SSA validation 21 Nov 2017 40 weeks 13 Sep 2018
KKqWLdseS_CsKu6sOxO-oA 69 2.1.2.10 Design of first CIC proto 1 Jan 2016 100 weeks 4 Jan 2018
f9vHey78Tr6NhYoRvvxYwg 70 2.1.2.11 First CIC proto submission (HM) OT.FE.3 25 July 2018 25 July 2018
Pehmrl72SyGprb_9_iIhkQ 71 2.1.2.12 First CIC proto validation 18 Oct 2018 25 weeks 25 Apr 2019
kGN2oK5CSBewYLEzOFg5vA 72 2.1.2.13 CIC final proto design 11 Jan 2019 25 weeks 4 July 2019
iAy9jT3_RFC2e2e4fsTcfw 73 2.1.2.14 CIC final proto submission (HM) OT.FE.4 4 July 2019 4 July 2019
IewveabWSeyq6b-bU9j8bA 74 2.1.2.15 CIC final proto validation 27 Sep 2019 20 weeks 28 Feb 2020
m77xsNclTeuJJSRq98sCAQ 75 2.1.2.16 CBC production submission (HM) OT.FE.5 16 Mar 2020 16 Mar 2020
mFXeskG2SDSNk645aVrXVg 76 2.1.2.17 CBC wafers testing & dicing 9 June 2020 40 weeks 30 Mar 2021
A-De12-eSVSGvxKZLfj2LQ 77 2.1.2.18 CIC/MPA/SSA production submission (HM) OT.FE.6 12 Oct 2020 12 Oct 2020
h1giYPZ1QneqKPEZx858pw 78 2.1.2.19 CIC/MPA/SSA wafers (bumping) testing and dicing 20 Jan 2021 40 weeks 26 Oct 2021
me4VvJj2TJyIv6p5JxC4GQ 79 2.1.3 OT MaPSA 1 Jan 2016 24 Oct 2023
zienEFe2QWat9urdzFjUqA 80 2.1.3.1 MaPSA-light qualification 1 Jan 2016 30 weeks 28 July 2016
3POYqdl3RVCKLD1WB-XNEQ 81 2.1.3.2 MaPSA-light qualified at 3 companies (LM) OT.MaPSA.1 28 July 2016 28 July 2016
LLLjyKsTSna3E_TJL-HxqA 82 2.1.3.3 Design of MaPSA dummy 1 Jan 2016 40 weeks 6 Oct 2016
7o6b0lFqSNiRhQ8CVqFfcA 83 2.1.3.4 Production of MaPSA dummy assemblies at companies 7 Oct 2016 50 weeks 9 Oct 2017
pNLCZKmvSJG6MacY7dqbWw 84 2.1.3.5 Full-size MaPSA dummy qualified (LM) OT.MaPSA.2 9 Oct 2017 9 Oct 2017 This did not happen, but do not 

update.
krjY0Y96Qk2PBfSanzQVDQ 85 2.1.3.6 Final MaPSA design 11 April 2017 60 weeks 21 Jun 2018
8xnle5kdTn2-uYDBejiRpA 86 2.1.3.7 MaPSA final proto order (HM) OT.MaPSA.3 21 June 2018 21 Jun 2018
IGFimrWdRKaT_laYNmss7w 87 2.1.3.8 MaPSA final proto validation 14 Sep 2018 40 weeks 5 July 2019
ZU6rgl7iTeq2dzrM3q2i8Q 88 2.1.3.9 MaPSA prototyping with candidate vendors 8 July 2019 60 weeks 14 Sep 2020
3NV6qayRQZW9b_b-rj1oFg 89 2.1.3.10 Launch MaPSA Price Enquiry (HM) OT.MaPSA.4 13 Jan 2020 13 Jan 2020
FBuRHYoERr2w2T1Mfavtag 90 2.1.3.11 Test of pre-production MaPSAs 12 May 2021 20 weeks 28 Sep 2021
CSxACpUNQNCBQcWsRiN-5A 91 2.1.3.12 5% of MaPSAs received (HM) OT.MaPSA.5 28 Sep 2021 28 Sep 2021
dQcugiDSRO-3QUEzMa66og 92 2.1.3.13 Test of production MaPSAs 24 Nov 2021 100 weeks 24 Oct 2023
jzPNc2EBTw6Ja0udydWV9Q 93 2.1.3.14 30% of MaPSAs received (HM) OT.MaPSA.6 8 Nov 2022 8 Nov 2022
g4BdxhCxRRmCMF22LTjrXg 94 2.1.3.15 All MaPSAs received (HM) OT.MaPSA.7 24 Oct 2023 24 Oct 2023
XxU9JL70SFegTC5ECnZBBQ 95 2.1.4 OT Hybrids 1 Jan 2016 1 Aug 2023
zoxmFVMJSxCVzFEazPMGHw 96 2.1.4.1 Qualification of Market Survey companies 1 Jan 2016 24 weeks 16 Jun 2016
z1j99TKmQo28r53j8sYqdQ 97 2.1.4.2 Close OT Hybrid Market Survey (LM) OT.HY.1 16 June 2016 16 Jun 2016
XGIqUUo9QFSY8-haiwYgHA 98 2.1.4.3 Launch OT Hybrid Invitation to Tender (HM) OT.HY.2 16 Mar 2020 16 Mar 2020 N.B. This is based on 2.1.4.5.6 

and 2.1.4.5.7, i.e. for PS hybrids 
the circuit is validated with 
CIC1, assuming no major circuit 
layout changes following the 
validation with CIC2. 

IYuGtXeNTySRuTZvi09I3Q 99 2.1.4.4 2S Front End Hybrid 1 Jan 2016 4 July 2023
uPGKqoIaReerV8vGLy8HuQ 100 2.1.4.4.1 2S FEH first full-size proto design 1 Jan 2016 116 weeks 26 Apr 2018
7H49jmO-TFyKRqJFW9oSug 101 2.1.4.4.2 2S FEH first full-size proto order (LM) OT.HY.3 26 April 2018 26 Apr 2018 These are 2S FEH 8CBC3, with no 

CIC
k38DQwtARdSY1nmZJ4YZVw 102 2.1.4.4.3 2S FEH first full-size proto validation 14 Sep 2018 20 weeks 15 Feb 2019
wt0MTGtdSOCxP4C59wmf7A 103 2.1.4.4.4 2S FEH final proto design 12 Oct 2018 20 weeks 15 Mar 2019
ErHbgDexTgSwnE0cuDL8dQ 104 2.1.4.4.5 2S FEH final proto order (LM) OT.HY.4 15 Mar 2019 15 Mar 2019 N.B. This is called final proto, 

but it has CIC1. We validate 2S 
FEH design and the final CBC 
based on CIC1

HYY03rg5TZGHszag-XkSpg 105 2.1.4.4.6 2S FEH final proto validation 5 Aug 2019 30 weeks 16 Mar 2020
Aj7QpVUfQkykTPQmWcR7bA 106 2.1.4.4.7 First pre-production 2S FE hybrids available (USM) 17 Mar 2021 17 Mar 2021
2ybgFwTNQaS_zVAg79jYbw 107 2.1.4.4.8 Test of 2S pre-production FEH 17 Mar 2021 20 weeks 3 Aug 2021
ez3watO0S2O8zCcba54LmA 108 2.1.4.4.9 First production 2S FE hybrids available (USM) 4 Aug 2021 4 Aug 2021
bxHpvLg_QQKobZVu2NId3A 109 2.1.4.4.10 Test of 2S production FEH 4 Aug 2021 100 weeks 4 July 2023
v9jX4THmTO-ZTkim03-J3Q 110 2.1.4.5 PS Front End Hybrid 1 Jan 2016 1 Aug 2023
e2afN8HQRW2hT_XkgMMr4g 111 2.1.4.5.1 PS FEH full-size demo design 1 Jan 2016 30 weeks 28 July 2016
XD9N_dGOSXuEbpzEIX5hXw 112 2.1.4.5.2 PS FEH full-size demo order (LM) OT.HY.5 21 Aug 2016 21 Aug 2016 PS-MCK
D4jbc1xfSVC-mSgZ93PuZg 113 2.1.4.5.3 PS FEH full-size demo validation 14 Nov 2016 30 weeks 27 Jun 2017
hXGdWlPESbmF5qxMGV37jQ 114 2.1.4.5.4 PS FEH full-size proto design 5 Jan 2018 24 weeks 21 Jun 2018
vrrkFZrPReWq29C0QcVV8Q 115 2.1.4.5.5 PS FEH full-size proto order (LM) OT.HY.6 19 July 2018 19 July 2018 This is based on MPA/SSA, and 

CIC1
jb8e2poHRfyMNkPvQz987Q 116 2.1.4.5.6 PS FEH full-size proto validation 7 Dec 2018 24 weeks 7 June 2019
dtvKWYyiTQCLC3kUQqZg-g 117 2.1.4.5.7 PS FEH final proto design 13 May 2019 40 weeks 2 Mar 2020
4BiTgBo5RGmEwHe8A3Q1CA 118 2.1.4.5.8 PS FEH final proto order (LM) OT.HY.7 2 Mar 2020 2 Mar 2020 This is the final proto, with MPA/

SSA/CIC2
27L9MjoWQi-h7CujwG4edg 119 2.1.4.5.9 PS FEH final proto validation 26 May 2020 20 weeks 12 Oct 2020
HOUjgCMYQOOmwDHlARgQzA 120 2.1.4.5.10 First pre-production PS FE hybrids available (USM) 17 Mar 2021 17 Mar 2021
rBmwQBM2RzaQrFq5QRGnVg 121 2.1.4.5.11 Test of PS pre-production FEH 17 Mar 2021 24 weeks 31 Aug 2021
XEGss1cyT5-jw321e9yVjQ 122 2.1.4.5.12 First production PS FE hybrids available (USM) 1 Sep 2021 1 Sep 2021
5EyjKWT8StaH2a170E129w 123 2.1.4.5.13 Test of PS production FEH 1 Sep 2021 100 weeks 1 Aug 2023
cJ4-uZQ8SbucvrJO5Ik9dA 124 2.1.4.6 2S SErvice Hybrid 1 Jan 2016 4 July 2023
h_0b9X9NSnKZwgyXpv14OQ 125 2.1.4.6.1 2S SEH demo iterations 1 Jan 2016 54 weeks 30 Jan 2017
lrZuVQ-_SH-enqEY5gL3Sg 126 2.1.4.6.2 2S SEH full-size proto design 19 Jan 2018 24 weeks 5 July 2018
b33zOw5XSi-W0sdzx4ap2Q 127 2.1.4.6.3 2S SEH full-size proto order (LM) OT.HY.8 24 Jan 2019 24 Jan 2019 This contains first prototypes of all 

components and CIC1
qq-JN_QgSOamDLN1XVa3ow 128 2.1.4.6.4 2S SEH full-size proto validation 14 June 2019 24 weeks 28 Nov 2019
fb5QykfOQBWe3XCYvadwRg 129 2.1.4.6.5 2S SEH final proto design 6 Sep 2019 12 weeks 28 Nov 2019
eirwuTkASHCtVjSJydKcTg 130 2.1.4.6.6 2S SEH final proto order (LM) OT.HY.9 28 Nov 2019 28 Nov 2019 This contains final prototypes of 

all components, but it could still 
have CIC1

sPvblpVCSdGWFSLT-vaamA 131 2.1.4.6.7 All 2S hybrids final protos ordered (HM) OT.HY.13 28 Nov 2019 28 Nov 2019
xyJnP6XwQsC2pi2Fppm6PA 132 2.1.4.6.8 2S SEH final proto validation 4 May 2020 20 weeks 18 Sep 2020
xOFYHcD2SLubaSvCJkNCvQ 133 2.1.4.6.9 First pre-production 2S service hybrids available (USM) 17 Feb 2021 17 Feb 2021
boXko2eJThuogAiODI7_vw 134 2.1.4.6.10 Test of 2S pre-production SEH 17 Feb 2021 20 weeks 6 July 2021
9ea7XiX_SJyHh6EHeFyKzA 135 2.1.4.6.11 5% of 2S hybrids received (HM) OT.HY.15 3 Aug 2021 3 Aug 2021
9QVOgLP1TLy30yR0BPsGeQ 136 2.1.4.6.12 First production 2S service hybrids available (USM) 7 July 2021 7 July 2021
OOEduMbyTOWaD3vH7MYEaA 137 2.1.4.6.13 Test of 2S production SEH 7 July 2021 100 weeks 6 June 2023
zAAAWJKdQQORYBRzTBFBPw 138 2.1.4.6.14 30% of 2S hybrids received (HM) OT.HY.17 10 May 2022 10.05.22
53dsBiFkTuuDrjTSL4XTGg 139 2.1.4.6.15 All 2S hybrids received (HM) OT.HY.19 4 July 2023 4 July 2023
WB9FNpdqQMmUJ-AV-b8moQ 140 2.1.4.7 PS Service Hybrids 19 Jan 2018 1 Aug 2023
Tj70ksUrR8OtmDpM43iOJg 141 2.1.4.7.1 PS Opto Hybrid 14 Dec 2018 3 Feb 2021
wyAbf4XjTQuOVZ1Kt9Q5QA 142 2.1.4.7.1.1 PS OH first full-size proto design 14 Dec 2018 16 weeks 19 Apr 2019
5qKt1iW9TziZeSaOdTobIQ 143 2.1.4.7.1.2 PS OH first full-size proto order (LM) OT.HY.10 19 April 2019 19 Apr 2019 With CIC1 and first lpGBT proto
0LdwXzrJRm6qwu_bv6lBJA 144 2.1.4.7.1.3 PS OH first full-size proto validation 9 Sep 2019 24 weeks 9 Mar 2020
qPeVsyFMTIKwLuJwHWCefQ 145 2.1.4.7.1.4 PS OH final proto design 19 Aug 2019 16 weeks 6 Dec 2019
L6VbQumqS-ya1fIA9Izlag 146 2.1.4.7.1.5 PS OH final proto order (LM) OT.HY.21 17 Mar 2020 17 Mar 2020 With final proto ASICs and pre-

prod VL+
r6JgkSwZS_SsW4h2JQzdbA 147 2.1.4.7.1.6 PS OH final proto validation 5 Aug 2020 24 weeks 3 Feb 2021
7fSJIQA9RMqKSgjv3fNDWQ 148 2.1.4.7.2 PS POwer Hybrid 19 Jan 2018 6 July 2020
28Aazv_FScGOyGWNhE__OA 149 2.1.4.7.2.1 PS POH first full-size proto design 19 Jan 2018 24 weeks 5 July 2018
QtFE5MqPTIeHyLaKgHYC_w 150 2.1.4.7.2.2 PS POH first full-size proto order (LM) OT.HY.11 5 July 2018 5 July 2018 With first proto ASICs
NFAF8Yk5Q7GuGCX62dXIFA 151 2.1.4.7.2.3 PS POH first full-size proto validation 23 Nov 2018 24 weeks 24.05.19
-1TyKbvNS1O0GcDgnUx3Zg 152 2.1.4.7.2.4 PS POH final proto design 27 May 2019 12 weeks 16 Aug 2019
ag28eSq4QdWxnTnFSYye3w 153 2.1.4.7.2.5 PS POH final proto order (LM) OT.HY.12 16 Aug 2019 16 Aug 2019 With final proto ASICs and pre-

prod VL+
zYK1RvenTqut2KVMWg4JeQ 154 2.1.4.7.2.6 PS POH final proto validation 21 Jan 2020 24 weeks 6 July 2020
4lt214vkRj-ID4Zc8TniJQ 155 2.1.4.7.3 All PS hybrids final protos ordered (HM) OT.HY.14 2 Mar 2020 2 Mar 2020
YUcQEtl-SmyteCiuVWIlLw 156 2.1.4.7.4 First pre-production PS service hybrids available (USM) 4 Feb 2021 4 Feb 2021
d7CUr6qWSD2TOIQpAqCM1A 157 2.1.4.7.5 Test of PS pre-production POH+OH 4 Feb 2021 20 weeks 23 Jun 2021
fW7XzJSCTnCBAAQtLAHuYw 158 2.1.4.7.6 5% of PS hybrids received (HM) OT.HY.16 31 Aug 2021 31 Aug 2021
YhQMRMU0QBqgOt6aakawqg 159 2.1.4.7.7 First production PS service hybrids available (USM) 1 Sep 2021 1 Sep 2021
SJ2NwKBrTgGyjYh680Fj2Q 160 2.1.4.7.8 Test of PS production POH+ROH 1 Sep 2021 100 weeks 1 Aug 2023
3QWWzKktRrmy33xHiEMIhQ 161 2.1.4.7.9 30% of PS hybrids received (HM) OT.HY.18 7 June 2022 7 June 2022
Q5OLULMaSKaX-symAAX7yA 162 2.1.4.7.10 All PS hybrids received (HM) OT.HY.20 1 Aug 2023 1 Aug 2023
3PeLCEECT02PYaBzNKtSNg 163 2.1.5 OT module mechanics 1 Jan 2016 16 Aug 2022
dnrmM8yOSdStZB0n52xoLw 164 2.1.5.1 Optimization of 2S and PS module mechanics 1 Jan 2016 120 weeks 24.05.18
nh_bVI6zQnuWEXUpSsIpyA 165 2.1.5.2 Test of thermal prototypes 24 Aug 2016 120 weeks 30 Jan 2019
-OHmdibtQl6g_isGgDffoA 166 2.1.5.3 Qualification of mech. parts production options 7 Oct 2016 120 weeks 15 Mar 2019
soMBo9-IQCa-8SAU6PD3Kw 167 2.1.5.4 OT module mechanics finalized (HM) OT.MO.1 30 Jan 2019 30 Jan 2019
v24rPV7DQJ-czAxUvAB_VA 168 2.1.5.5 Adaptation of designs to final sensors thicknesses 6 Aug 2019 24 weeks 4 Feb 2020
fbPo_fgBQJSbKHweHdNSEQ 169 2.1.5.6 Procurements of raw materials 5 Feb 2020 30 weeks 1 Sep 2020
uqENC_uZQ2iaG-KjzThRrQ 170 2.1.5.7 Pre-production of mech. parts 1 April 2020 20 weeks 18 Aug 2020
oJkRuzXkQz2GsOtB3IiNqg 171 2.1.5.8 Production of mech. parts 2S modules 7 July 2021 50 weeks 21 Jun 2022
Z-k9jPy1TTq1ogYJFxWZOQ 172 2.1.5.9 Production of mech. parts PS modules 1 Sep 2021 50 weeks 16 Aug 2022
xRu1kU_wRS6kSBBPqXbetg 173 2.1.6 OT module assembly 29 July 2016 19 Dec 2023
T1-rkJqeSaC8bMQBSqgnkw 174 2.1.6.1 Mini PS module assembly and testing 29 July 2016 30 weeks 13 Mar 2017
G1Yuaw2JR0-q7dKwUPrqjw 175 2.1.6.2 2S early proto assembly and testing 7 Dec 2018 40 weeks 27 Sep 2019
A1R7AkCkQlOkVRMbmAG7LQ 176 2.1.6.3 PS early proto assembly and testing 18 Mar 2019 30 weeks 11 Oct 2019
w1qe5KoRSwC_hLPMKPnXoA 177 2.1.6.4 2S module design finalized (LM) OT.MO.2 28 Nov 2019 28 Nov 2019
ZauxWHHeQ8atNiY-lI59mQ 178 2.1.6.5 Equipping OT module assembly centers 3 May 2018 80 weeks 29 Nov 2019
6qb09sosQxK5rTNY8RIsxw 179 2.1.6.6 2S final proto assembly and testing 29 Nov 2019 30 weeks 10 July 2020
FJtc7p9WQxaGapec16Gquw 180 2.1.6.7 2S module design validated (HM) OT.MO.3 10 July 2020 10 July 2020
okt11P4eTumLaCQKKbcYUw 181 2.1.6.8 PS module  design finalized (LM) OT.MO.4 9 Mar 2020 9 Mar 2020
Tse-KAo0RdiugEV1MaIs5w 182 2.1.6.9 PS final proto assembly and testing 10 Mar 2020 30 weeks 5 Oct 2020
rkqJnU7tR1mzY19OsJz8JA 183 2.1.6.10 PS module design validated (HM) OT.MO.5 5 Oct 2020 5 Oct 2020
gFytEdHPQDim7fqyOXHexg 184 2.1.6.11 2S Module pre-production & testing 12 May 2021 25 weeks 2 Nov 2021
nGHQyryuRDqcU_OiJPbhiA 185 2.1.6.12 PS Module pre-production & testing 7 July 2021 25 weeks 28 Dec 2021
eQNjFHPxT2ybqxx6SK-ZSA 186 2.1.6.13 2S module production proven (HM) OT.MO.6 6 July 2021 6 July 2021
NEUtQo6BSTud5Fb1xfJiUw 187 2.1.6.14 PS module production proven (HM) OT.MO.7 31 Aug 2021 31 Aug 2021
gE2Xr78cTeO8M13JtUO7lw 188 2.1.6.15 2S Module production & testing 3 Nov 2021 100 weeks 3 Oct 2023
ol808dBIQcWlkyykFzkFww 189 2.1.6.16 PS Module production & testing 19 Jan 2022 100 weeks 19 Dec 2023
oUW4eLAPTEyMBYMyepkMeA 190 2.1.6.17 30% of OT modules built (HM) OT.MO.8 25 Oct 2022 25 Oct 2022
yS06JZ0fS1iT2J8gPDpCKA 191 2.1.6.18 60% of OT modules built (HM) OT.MO.9 23 May 2023 23.05.23
ktSyEUo5QLGzFF2x7heqmg 192 2.1.6.19 All OT modules built (HM) OT.MO.10 19 Dec 2023 19 Dec 2023
0Q8_WvFiRjuT1lL3wIFnhQ 193 2.1.7 OT Mechanical structures 1 Jan 2016 19 Dec 2023
_9PoGNLzTySw-IVDQYI4-Q 194 2.1.7.1 Module-supporting sub-structures 1 Jan 2016 19 Dec 2023
7aL0inpCTM6d4TnnMHX4iQ 195 2.1.7.1.1 Design & prototype TEDD Dees 1 Jan 2016 180 weeks 2 Aug 2019
6-tktQQhT_yIYP4tWNBSBQ 196 2.1.7.1.2 TEDD Dee concept defined (LM) OT.ME.1 24 Mar 2016 24 Mar 2016
eKo3-ziETZuzLH7iX6attg 197 2.1.7.1.3 Design & prototype TBPS planks and rings 1 Jan 2016 180 weeks 2 Aug 2019
-4sz1zAvSeC93IZvdRQqtQ 198 2.1.7.1.4 Tilted TBPS concept viable (LM) OT.ME.2 19 May 2016 19.05.16
Rdo2S0sJQ_KsAkbL6amdPQ 199 2.1.7.1.5 Design & prototype TB2S ladders 1 Jan 2016 180 weeks 2 Aug 2019
oSJmLQRTRzW5b5FGeLmGYQ 200 2.1.7.1.6 All OT substructures designs validated (HM) OT.ME.3 2 Aug 2019 2 Aug 2019
6w0k_wNRTYu7KS9IboiRhg 201 2.1.7.1.7 Pre-production of TEDD Dees 25 Nov 2019 60 weeks 16 Feb 2021
wX76DRNJSU6GgB5TrLMeEA 202 2.1.7.1.8 Pre-production of TBPS planks and rings 25 Nov 2019 60 weeks 16 Feb 2021
9nol7OrYSQuWWJvTvLFt-A 203 2.1.7.1.9 Pre-production of TB2S ladders 23 June 2020 60 weeks 31 Aug 2021
wLw4wmTqQr6X6EW_YsINCA 204 2.1.7.1.10 First production sub-structures validated (HM) OT.ME.4 31 Aug 2021 31 Aug 2021
zErk4KDoT1KhADxuvY2VXw 205 2.1.7.1.11 Production of TEDD Dees 12 May 2021 120 weeks 29 Aug 2023
Mps3NmwEQk2MfCDXebYrdA 206 2.1.7.1.12 Production of TBPS planks and rings 17 Feb 2021 120 weeks 6 June 2023
1ROWb1OPQmSkrsSCFFNjwQ 207 2.1.7.1.13 Production of TB2S ladders 1 Sep 2021 120 weeks 19 Dec 2023
53_SrKLLRWGrnWivCYF0LQ 208 2.1.7.1.14 30% OT substructures built (HM) OT.ME.5 14 Mar 2023 14 Mar 2023
uMtMrWQbQxCUg5N52eAb1w 209 2.1.7.1.15 All OT substructures built (HM) OT.ME.6 19 Dec 2023 19 Dec 2023
7tDVgEtNQ2it_ERYzE2joQ 210 2.1.7.2 TB2S wheel design 1 Jan 2016 200 weeks 20 Dec 2019
pUSD8ibNR96mC3gC1m5Xwg 211 2.1.7.3 TBPS assembly design 1 Jan 2016 200 weeks 20 Dec 2019
oMVxevk3SlC68Jm232x15A 212 2.1.7.4 TEDD assembly design 1 Jan 2016 200 weeks 20 Dec 2019
K_BcUy1wTZG8YatznxnmeA 213 2.1.7.5 OT detector mechanics designs completed (HM) OT.ME.7 20 Dec 2019 20 Dec 2019
uUzk6guDQACvixUh348fQA 214 2.1.7.6 Design and protptype Bulkheads and feedthroughs 1 Sep 2017 120 weeks 6 Feb 2020
NCUcnPDlT7yRMuDo_SBiNg 215 2.1.7.7 Design of Tracker Support Tube 14 Nov 2018 60 weeks 6 Feb 2020
bjrvS-UFQBa3V3wML48y2w 216 2.1.7.8 OT integration mechanics designs completed (HM) OT.ME.8 6 Feb 2020 6 Feb 2020
L-FBc_k-RjiD4uKyo3a06Q 217 2.1.7.9 Procurement of raw materials and components 5 Aug 2019 100 weeks 3 Aug 2021
cX3HrA7EQOyKdANJ_xP3ZA 218 2.1.7.10 Construction of TB2S Wheel 1 Sep 2021 80 weeks 14 Mar 2023
uD69d_lwSYirwNzBUQOOrg 219 2.1.7.11 Construction of TBPS and TEDD mechanicsl parts 1 Sep 2021 80 weeks 14 Mar 2023
2iTps5kyTyWqEqlFv5lX-Q 220 2.1.7.12 Construction of TST, Bulkheads and other mechanics 10 Nov 2021 80 weeks 23.05.23
8-mUHXJGQeWrPHhXddsKGw 221 2.1.7.13 All OT mechanical parts built (HM) OT.ME.9 23 May 2023 23.05.23
BoZ0WPsaSIuXGDhpxHwrdA 222 2.1.8 OT Integration 19 Oct 2018 19 Dec 2025
f9xsY97aR7u6CTZNYOzghQ 223 2.1.8.1 Equipping OT integration centers 19 Oct 2018 160 weeks 29 Dec 2021
ZZT04rAWRM2VsEHaGfjFhA 224 2.1.8.2 Integration and testing of TB2S ladders 29 Dec 2021 100 weeks 28 Nov 2023
ERioDkQ3T3C-YdlH7AyYQw 225 2.1.8.3 Integration and testing of TBPS planks and rings 16 Mar 2022 100 weeks 13 Feb 2024
ZQ0oN1tRSjS7vYG7C1SDTA 226 2.1.8.4 Integration and testing of TEDD Dees 16 Mar 2022 100 weeks 13 Feb 2024
PFdMM5xpQmqDyZinrpqslQ 227 2.1.8.5 30% OT substructures integrated (HM) OT.IN.1 18 July 2023 18 July 2023
_vz0_vwdTAyi2wupJC--FQ 228 2.1.8.6 Integration of BTL completed (BTLM) 10 May 2023 10.05.23
WDUs5xuRQ8WX4VZTNZIbRw 229 2.1.8.7 Integration of TB2S 10 May 2023 50 weeks 23 Apr 2024
wtgXiq-qR0i6jXffVZWiiA 230 2.1.8.8 Integration of TBPS 13 Mar 2024 24 weeks 27 Aug 2024
Cx_0TyV2TjadxHI7L43Pog 231 2.1.8.9 Integration of TEDDs 13 Mar 2024 24 weeks 27 Aug 2024
NNAjZM2bTDKOhiUVR9U6Jw 232 2.1.8.10 Packing and shipping TEDDs 28 Aug 2024 6 weeks 8 Oct 2024
5RMYAmYySpSux4Ir5D_T8Q 233 2.1.8.11 OT Sub-Detectors completed (HM) OT.IN.2 27 Aug 2024 27 Aug 2024
5jgQSGbxQ7qIGj7QVYMqUQ 234 2.1.8.12 Outer Tracker Integration 23 Oct 2024 12 weeks 14 Jan 2025
v51kTzL9QBWEJWyjoFLHTw 235 2.1.8.13 Outer Tracker completed (HM) OT.IN.3 14 Jan 2025 14 Jan 2025
6-SxDvIwRZyoLK8F-_KX9g 236 2.1.8.14 End of OT commissioning (HM) OT.IN.4 10 Oct 2025 10 Oct 2025
LPv1uZ9wTQ-rSebdtOl7HA 237 2.1.8.15 Packing and shipping 10 Oct 2025 10 weeks 19 Dec 2025
SwMUywAgSOyR_0XTYcRkow 238 2.2 OT Back-End 1 Jan 2016 19 Nov 2024
Sj6XDfJrRjuEpdgU8Moclw 239 2.2.1 Power distribution system 1 Jan 2016 18 Jun 2024
k8n9I6dgQj6hK1aUh8eTaA 240 2.2.1.1 Evaluation of demo chains 1 Jan 2016 120 weeks 24.05.18
Eh17zJOHRI2JNFi2QORCsg 241 2.2.1.2 OT Power system concept defined (HM) OT.BE.1 24 May 2018 24.05.18
-t0XcOFUTq6opBKRZcM_9w 242 2.2.1.3 System development 25 May 2018 40 weeks 15 Mar 2019
iku7wd2ASQyrWYGYoROx7w 243 2.2.1.4 Definition of system specs 18 Mar 2019 20 weeks 2 Aug 2019
Dwv8A0BzQhu5_mulhAHRzg 244 2.2.1.5 Construction and operation of final proto chains 5 Aug 2019 40 weeks 25.05.20
7lOxunCHRcSLkQ15aiSP2g 245 2.2.1.6 OT final proto power chains validated (HM) OT.BE.2 25 May 2020 25.05.20
ddbUZHY7RJGFmzebRHoGGQ 246 2.2.1.7 Procurement of hardware 26 May 2020 160 weeks 4 July 2023
9XGWc3u_RlyrrDzp1PSKsQ 247 2.2.1.8 Construction of system for TK commissioning 22 Dec 2021 30 weeks 19 July 2022
Hao-8B54QCKOOYLi9LcIGw 248 2.2.1.9 Power System for OT commissioning built (HM) OT.BE.3 19 July 2022 19 July 2022
ILFz2T1SR5KgEx1IhYmBwA 249 2.2.1.10 Operation of system for TK commissioning 20 July 2022 30 weeks 14 Feb 2023
5MdqlfoLRVe4xwnDZKrukw 250 2.2.1.11 Construction of P5 system 15 Feb 2023 50 weeks 30 Jan 2024
LF2LmAexTw-PSFaNR6pTZQ 251 2.2.1.12 30% of OT PS supply units validated (HM) OT.BE.4 8 Aug 2023 8 Aug 2023
Pv1dN_uZR-Cz1P2E27ujWA 252 2.2.1.13 Commissioning of P5 system 31 Jan 2024 20 weeks 18 Jun 2024
XRFsYfy1RiWRoj80JLx5kw 253 2.2.1.14 OT power system ready for detector (HM) OT.BE.5 18 June 2024 18 Jun 2024
A5LJBpHITg6AiAVBciCIbw 254 2.2.2 Data processing system 1 Jan 2016 19 Nov 2024
NIrHKJ84Szmjc2a1pr8rHA 255 2.2.2.1 L1 tracking demonstrators 1 Jan 2016 7 Dec 2016
QUnU4g7AS22zqYoHo2vBOA 256 2.2.2.2 Review of L1 tracking demonstrators (LM) OT.BE.6 8 Dec 2016 8 Dec 2016
gHg-ihBZScSdguDDqBQnKw 257 2.2.2.3 Evaluation of existing ATCA boards 1 Jan 2016 50 weeks 15 Dec 2016
xWnXHyKbRDioC6J4aTS-4A 258 2.2.2.4 Definition of Data Processing System concept 16 Dec 2016 40 weeks 9 Oct 2017
Q3rJWOovSsiTEOm41Pv0cQ 259 2.2.2.5 Development and test of BE boards 10 Oct 2017 80 weeks 24.05.19
apGJclp_TiWj9Xpi7j3YYw 260 2.2.2.6 DTC readout of proto-modules 3 Aug 2018 60 weeks 11 Oct 2019
D5NQ-OskS2mtXJKM_B-A3w 261 2.2.2.7 DTC-TF system test 3 Aug 2018 60 weeks 11 Oct 2019
NhXrTFvITbSLGcoOu9wCOQ 262 2.2.2.8 OT BE system specs defined (HM) OT.BE.7 11 Oct 2019 11 Oct 2019
8Yqb5kPRT3K3suxl_rR_jw 263 2.2.2.9 Development of final prototypes 14 Oct 2019 40 weeks 3 Aug 2020
7A3l3K6ISweawsB97K1u9A 264 2.2.2.10 OT BE boards final prototypes validated (HM) OT.BE.8 3 Aug 2020 3 Aug 2020
bojffYDmS_6Eh_UnEwMmcA 265 2.2.2.11 Construction of system for OT commissioning 31 Mar 2021 40 weeks 4 Jan 2022
jbIxZaJGQhizXv7s2ctbyQ 266 2.2.2.12 DP system for commissioning ready (HM) OT.BE.9 4 Jan 2022 4 Jan 2022
xKWZgwI7R5yynzGQZIqnjQ 267 2.2.2.13 Operation of system for OT commissioning 5 Jan 2022 40 weeks 11 Oct 2022
0-QxFuY5RBuNW8tnomNuwQ 268 2.2.2.14 Construction of P5 system 25 May 2022 80 weeks 5 Dec 2023
p91LzHD0TGuSdJuNDrGuTQ 269 2.2.2.15 30% of OT DP boards validated (HM) OT.BE.10 28 Feb 2023 28 Feb 2023
s65ze-bMRdO1udT5ixePcg 270 2.2.2.16 Commissioning of P5 system 6 Dec 2023 50 weeks 19 Nov 2024
jHPKr2h7Tu-zFCTe4fq3Vg 271 2.2.2.17 OT Data Processing System ready for detector (HM) OT.BE.11 19 Nov 2024 19 Nov 2024
ykMQ7d4-RlO8vD-cn4nRPg 272 2.2.3 BE Electronics Systems for OT commissioning ready (LM) OT.BE.12 14 Feb 2023 14 Feb 2023
CmDZxbdRQNC9lXHSuA2REg 273 2.3 Outer Tracker Commissioning 9 Oct 2025 10 Oct 2025
GbMbMhnKQRefqtv04r9KiQ 274 3 Inner Tracker 1 Jan 2016 28.05.26
Y7irWrXkTHeNQlZ14SeR1w 275 3.1 IT Front-End 1 Jan 2016 28.05.26
d7whQhK5TW22ghvylEf31w 276 3.1.1 IT Sensors 1 Jan 2016 30 Jan 2023
JZ_onoTtRvy-eSjo56Oj7A 277 3.1.1.1 Qualification of slim-edge planar sensors 1 Jan 2016 120 weeks 24.05.18
bNWFXf6lRLGnsYaw_zQMFA 278 3.1.1.2 Qualification of active-edge planar sensors 1 Jan 2016 120 weeks 24.05.18
F8a6d_otRZuXf2nI97KlHw 279 3.1.1.3 Qualification of 3d sensors 1 Jan 2016 120 weeks 24.05.18
j6aRH-b9Sq-KETeJsYartQ 280 3.1.1.4 Choose pixel sensor scenario for TDR (LM) IT.SI.1 14 July 2016 14 July 2016
_KoXTNBUTn67l1gQwyYKNA 281 3.1.1.5 Finalize choice and design of sensors 8 Sep 2016 150 weeks 12 Sep 2019
LfU4-_zTTOGaBRJT9wZ25A 282 3.1.1.6 First irradiated single-chip demo module on test (LM) IT.SI.8 13 Sep 2018 13 Sep 2018
dxd4QcmXQW-gubev76b-Yw 283 3.1.1.7 Publish IT Sensors Market Survey (HM) IT.SI.2 12 Sep 2019 12 Sep 2019
9UlhOvSjTtKlwmHoGFsd8g 284 3.1.1.8 Qualification of MS Companies 13 Sep 2019 24 weeks 13 Mar 2020
GzZ2fvC5Q-uoeDRWGrwNIA 285 3.1.1.9 Publish IT Sensor Invitation to Tender (HM) IT.SI.3 13 Mar 2020 13 Mar 2020
TU2ZdyCbSMSfNHq3rPMThQ 286 3.1.1.10 IT sensors contract(s) (HM) IT.SI.4 28 Aug 2020 28 Aug 2020
SHsZLs1KS7GjZLhdRAp2NQ 287 3.1.1.11 Test of IT pre-production sensors 2 Mar 2021 25 weeks 23 Aug 2021
HN5dkS4aR-CpGTfDMF-ljQ 288 3.1.1.12 5% of IT sensors received (HM) IT.SI.5 23 Aug 2021 23 Aug 2021
B3HVzfL7RFaiPxRnDyzJOg 289 3.1.1.13 Test of IT production sensors 24 Aug 2021 75 weeks 30 Jan 2023
iFmJXDiLTZeOer2YInqC5A 290 3.1.1.14 30% of IT sensors received (HM) IT.SI.6 25 April 2022 25 Apr 2022
QwljD9fQTGmAhF3jHS0RKw 291 3.1.1.15 All IT sensors received (HM) IT.SI.7 30 Jan 2023 30 Jan 2023
VpChCfZlQ16bsGzkkaIq_A 292 3.1.2 IT ReadOut Chip 1 Jan 2016 20 Jul 2021
1mocc1J1ScyMcGxIK8YR6g 293 3.1.2.1 TSMC 65 nm radiation qualification 1 Jan 2016 50 weeks 15 Dec 2016
pWww6ywqSnOnz8PCBQgfCQ 294 3.1.2.2 Design and testing of IP blocks 1 Jan 2016 60 weeks 13 Mar 2017
4obHbJgYSdWHFoZ6P8UN5A 295 3.1.2.3 Design of ChiPix65 1 Jan 2016 30 weeks 28 July 2016
mLz4KEtyQQep8ei7hEpG-g 296 3.1.2.4 Submission of ChiPIX65 (LM) IT.FE.1 28 July 2016 28 July 2016
qaqbcLIVQ5GcTZff190qyg 297 3.1.2.5 Qualification of ChiPIX65 21 Oct 2016 24 weeks 24 Apr 2017
aEitUT0HTvm5VtCQwGiYTQ 298 3.1.2.6 Design of DRAD 1 Jan 2016 24 weeks 16 Jun 2016
NeD_l7XnQf-RF_CfbMp-VQ 299 3.1.2.7 Submission of DRAD (LM) IT.FE.2 16 June 2016 16 Jun 2016
iCbp_tlQR0ujoo6GbVoV2A 300 3.1.2.8 Qualification of DRAD 9 Sep 2016 24 weeks 13 Mar 2017
cCkbBN0CReeoKN9-Sf_4ZA 301 3.1.2.9 Design of RD53A 1 Jan 2016 64 weeks 10 Apr 2017
-ARfqs0bReWBebEnSffjUA 302 3.1.2.10 Submission of RD53A (HM) IT.FE.3 28 Aug 2017 28 Aug 2017
wHexZ6lwT3a5EHFxnB_igg 303 3.1.2.11 Qualification of RD53A 21 Nov 2017 30 weeks 5 July 2018
dovdJB_0TUicwGvK-77sZQ 304 3.1.2.12 Design of CMS Pixel Chip proto 6 July 2018 50 weeks 5 July 2019
odxujgNiTHy81BSCvcTeBQ 305 3.1.2.13 Submission of PROC proto (HM) IT.FE.4 5 July 2019 5 July 2019
JY30Y6ubR6iDqYtQmHyvFQ 306 3.1.2.14 Qualification of PROC proto 30 Sep 2019 60 weeks 7 Dec 2020
tMfbS6ArS9SPkgYNUQCS0w 307 3.1.2.15 Design of final PROC 12 May 2020 60 weeks 20 July 2021
vbtij9ikSBa9dGfHs0qiUw 308 3.1.2.16 PROC production submission (HM) IT.FE.5 20 July 2021 20 July 2021
QzlM5YR4RIOzLI5RA3enQA 309 3.1.3 IT modules 30 Mar 2018 9 July 2024
qEOj9WBKSh69ECbaXCoDpQ 310 3.1.3.1 Design & assembly demo modules (with RD53A) 30 Mar 2018 60 weeks 7 June 2019
Ozn4IXsdQTOqGOtQTPmVaw 311 3.1.3.2 Single-chip demo module available (LM) IT.MO.7 21 June 2018 21 Jun 2018
hX9RhOQOTg6QdDJGkC9zMQ 312 3.1.3.3 Design and produce HDI for demo modules 31 Aug 2018 40 weeks 21 Jun 2019
he3eAtolSwySnWEgf7KZCw 313 3.1.3.4 2-chips and 4-chips demo modules available (LM) IT.MO.8 18 Jan 2019 18 Jan 2019
lFd5eEGCSbmH_P4trI_cJA 314 3.1.3.5 Functional Pixel Demo module validated (HM) IT.MO.1 18 Jan 2019 18 Jan 2019 These are RD53A modules
kgcK16k9QYKCwG6OXZlj4A 315 3.1.3.6 Equipping module assembly centers 4 Mar 2019 60 weeks 12.05.20
EzAVjG-zSvWPF0CB015uLA 316 3.1.3.7 Design & assembly proto modules 12 May 2020 50 weeks 11.05.21 These are modules with the final 

prototype chip
U8qYfTdUT0WO-djVEYtORQ 317 3.1.3.8 Design and produce hybrids for proto modules 15 April 2019 30 weeks 8 Nov 2019 For modules with final proto chip
CZoWkI9tSJa3kXjxUR7xCg 318 3.1.3.9 IT proto modules validated (HM) IT.MO.2 11 May 2021 11.05.21
fpSjlZMxTt6rfkk3wafkfA 319 3.1.3.10 Module pre-production 16 Feb 2022 25 weeks 9 Aug 2022
Rdr9AbjwR_ygXv6IASH4VQ 320 3.1.3.11 IT module production proven (HM) IT.MO.3 9 Aug 2022 9 Aug 2022
FhlGDPw-T-KL8CN1kcg3ug 321 3.1.3.12 Module production 10 Aug 2022 75 weeks 16 Jan 2024
ULDiWXcCTjWqb8s6O68j2g 322 3.1.3.13 Module production extra time 17 Jan 2024 25 weeks 9 July 2024
t4tLoA8GSc2pjn6cy_UG4g 323 3.1.3.14 30% of IT modules built (HM) IT.MO.4 16 May 2023 16.05.23
HWiQl3q7Q46SCyKY5I1RoQ 324 3.1.3.15 60% of IT modules built (HM) IT.MO.5 12 Dec 2023 12 Dec 2023
JDNQnbamTxWwKyCinBnJKA 325 3.1.3.16 All IT modules built (HM) IT.MO.6 9 July 2024 9 July 2024
ztpffoCyQ76Ysic7Z4dfFA 326 3.1.4 IT On-detector power distribution 1 Jan 2016 20 Jul 2021
dUsIORvGQqy5xxYJo5dWYA 327 3.1.4.1 Serial power simulations 1 Jan 2016 150 weeks 20 Dec 2018
54wfvuSNR0aJmU2p5zh9yA 328 3.1.4.2 SP Lab tests with FeI4 1 Jan 2016 90 weeks 9 Oct 2017
xfj35NVCTlemvnXG58plHQ 329 3.1.4.3 SP Lab tests with RD53A 2 Mar 2018 90 weeks 6 Dec 2019
U0vdAaNgT4eCvE-2BeFMow 330 3.1.4.4 Power chain with demo modules on bench (LM) IT.EL.9 15 Mar 2019 15 Mar 2019
W-I-L9g_TpewsmimpPxncA 331 3.1.4.5 Power chain with demo modules on proto structure (LM) IT.EL.10 15 Mar 2018 15 Mar 2018
-DvExAl5QRWsnzLm6JNuRg 332 3.1.4.6 Serial Powering validated (HM) IT.EL.1 6 Dec 2019 6 Dec 2019
uwFagw3TSv27F3l9tYo0TQ 333 3.1.4.7 Engineering design of power distribution 9 Dec 2019 80 weeks 20 July 2021
NcP1s6aTREGa1fEpoeUnag 334 3.1.4.8 SP lab tests with PROC 7 Jan 2020 70 weeks 25.05.21
-4bha88nRzml2KXz5mLFlA 335 3.1.4.9 On-detector power distribution fully designed (HM) IT.EL.2 20 July 2021 20 July 2021
WiRiFVvZRiubX3kFIpw1SA 336 3.1.5 IT Data links 1 Jan 2016 14 Feb 2023
fSKuAGY8S7uCVAIT2q1wYg 337 3.1.5.1 e-links simulations 1 Jan 2016 80 weeks 31 July 2017
S3EtebItTZWrdw9ImFxT0Q 338 3.1.5.2 e-links demonstrators 1 Jan 2016 80 weeks 31 July 2017
OxSdKPlYTRWQjD_JvtSkIg 339 3.1.5.3 Choose IT e-links baseline for TDR (LM) IT.EL.3 28 July 2016 28 July 2016
Mp9If6o0SaCF0UPLd1DlTQ 340 3.1.5.4 e-link prototypes 1 Aug 2017 120 weeks 20 Dec 2019
9soJYZ8IR3WINa9Cl5AMGA 341 3.1.5.5 lpGBT boards prototypes 8 Mar 2018 120 weeks 24 July 2020
10EGPCfbRsKKoz6sWC1eHw 342 3.1.5.6 IT e-links protoptypes validated (HM) IT.EL.4 20 Dec 2019 20 Dec 2019
IJAOvtTPRo2pK9glFL5SBw 343 3.1.5.7 Development of full readout chain 7 Jan 2020 80 weeks 3 Aug 2021
04jxt4acTx-6ZvesncdnIQ 344 3.1.5.8 IT lpGBT board final prototype (HM) IT.EL.5 12 Oct 2020 12 Oct 2020
BqytlXkjTeKYL-wgKVl3Qg 345 3.1.5.9 IT Readout chain validated (HM) IT.EL.6 3 Aug 2021 3 Aug 2021
KswdNhOcQWGiM-Qf52kOfQ 346 3.1.5.10 Production of readout electronics 4 Aug 2021 80 weeks 14 Feb 2023
L6NUmjKNQ6OSTsV3un7bXw 347 3.1.5.11 30% of IT lpGBT boards produced (HM) IT.EL.7 10 May 2022 10.05.22
teqFQ-IEQG-1aNRfK91DHg 348 3.1.5.12 All IT lpGBT boards produced (HM) IT.EL.8 14 Feb 2023 14 Feb 2023
8ciEE7VcT8OCSmQVo1d8dA 349 3.1.6 IT Mechanical Structures 1 Jan 2016 21 Nov 2023
a-YdA8vmSDe1lL2NBG918Q 350 3.1.6.1 Conceptual design of extended forward 1 Jan 2016 30 weeks 28 July 2016
y_FK0SSmRKWd-S65ag-5hA 351 3.1.6.2 Baseline forward concept defined (LM) IT.ME.1 28 July 2016 28 July 2016
laGOdVmgT0eSpns0K4W2ng 352 3.1.6.3 Modelling of TFPX and TEPX structures 29 July 2016 80 weeks 15 Mar 2018
BLQ-b9HQRy-mT_fqYnwFgA 353 3.1.6.4 Engineering design of TBPX TFPX and TEPX structures 16 Mar 2018 80 weeks 11 Oct 2019
mP-hX5zQRZW2ArH62GphGg 354 3.1.6.5 Conceptual design of insertion mechanics 1 Jan 2016 30 weeks 28 July 2016
S1Hl63vaT3i9efoiqAdPlw 355 3.1.6.6 Conceptual design of service arrangement 1 Jan 2016 30 weeks 28 July 2016
zLBb8_ApSoOxmJsjZYx1PQ 356 3.1.6.7 IT integration concept defined (LM) IT.ME.2 28 July 2016 28 July 2016
ZoouM1TiT3qRD9g4iQ1nCw 357 3.1.6.8 Study of service arrangement 15 Sep 2016 40 weeks 7 July 2017
oCWzfCZ2Q6aWA_pKov1fxg 358 3.1.6.9 Design of service cylinders 10 July 2017 80 weeks 21 Feb 2019
3UsYg893TtGYVowkEwDgpQ 359 3.1.6.10 Structure protoptyping 14 Oct 2019 80 weeks 25.05.21
F0boKJm5TnmNhrCKwGKQRQ 360 3.1.6.11 Service cylinders protoptyping 14 Oct 2019 80 weeks 25.05.21
J3Qn5cH5Rluy98gpWB3_ZA 361 3.1.6.12 TBPX, TFPX  and TEPX structures validated (HM) IT.ME.3 25 May 2021 25.05.21
mdjhbCWPTlifqIEpIiwHZw 362 3.1.6.13 Construction of IT structures and service cylinders 26 May 2021 130 weeks 21 Nov 2023
dvPv4OL3SXe4ISfboa0CQQ 363 3.1.6.14 30% of IT structures built (HM) IT.ME.4 19 July 2022 19 July 2022
pKAZysqaQd-bLT7cPxSsfw 364 3.1.6.15 All IT structures built (HM) IT.ME.5 21 Nov 2023 21 Nov 2023
w1qPiRI_R36CnGVM2tnimg 365 3.1.6.16 Design and construction of IT Support Tube 16 May 2017 100 weeks 17.05.19
4_NNgGqdSpe8BWvt3bzttA 366 3.1.7 IT integration 14 Nov 2017 28.05.26
_7RR2CvIRIeGx7b39eZ7PA 367 3.1.7.1 IT layout optimization 14 Nov 2017 90 weeks 6 Sep 2019
rKEMjvNJRliobJjphZhFJw 368 3.1.7.2 IT layout fully defined (LM) IT.IN.1 6 Sep 2019 6 Sep 2019
yvddfU2lQleYpjf-rmTp7Q 369 3.1.7.3 Equipping integration centers 6 Oct 2021 60 weeks 30 Nov 2022
79n-DcTfSGa0noNqfSIubg 370 3.1.7.4 Structure integration & testing 30 Nov 2022 100 weeks 29 Oct 2024
Eppl6ftxSgKzFFvD-EZyZQ 371 3.1.7.5 30% IT structures integrated (HM) IT.IN.2 23 Jan 2024 23 Jan 2024
zcRV9kFYSJWwT26uEYjwSQ 372 3.1.7.6 TBPX, TFPX, TEPX integration 29 May 2024 30 weeks 24 Dec 2024
YHhQ8W4AQzqmsCTUkURgxQ 373 3.1.7.7 TBPX and TFPX completed (HM) IT.IN.3 15 Oct 2024 15 Oct 2024
KT_Q_hC4REizvJJGmYN8QA 374 3.1.7.8 TEPX completed (HM) IT.IN.4 7 Jan 2025 7 Jan 2025
DOjZIBHzRUmHSNssZZwkhg 375 3.1.7.9 Assembly of TBPX and TFPX 16 Oct 2024 20 weeks 4 Mar 2025
_Xb0YPknSfyVL04XmkGY3w 376 3.1.7.10 TBPX-TFPX assemblies ready (HM) IT.IN.5 4 Mar 2025 4 Mar 2025
PFTdN0QkSUapr5uh_u2HTg 377 3.1.7.11 End of IT commissioning (HM) IT.IN.6 17 April 2026 17 Apr 2026
a3rRmnunTXWxxCT94AzQwA 378 3.1.7.12 Packing/shipping IT subdetectors 17 April 2026 6 weeks 28.05.26
cAPmrKs_T5eoioT34sRQKw 379 3.2 IT Back-End 17 Oct 2016 20.05.25
xijNz3b_QqGCKXYMF3bISA 380 3.2.1 Power 28 Sep 2018 22 Oct 2024
Yi48vW3fSayGPcUfCZisVQ 381 3.2.1.1 Develop proto power chains 28 Sep 2018 120 weeks 2 Mar 2021
qW2VoNu5S6-GGX8jcjWpHg 382 3.2.1.2 Proto power chain validated (HM) IT.BE.1 2 Mar 2021 2 Mar 2021
pzbRa56oR5OWiYBtIF3vng 383 3.2.1.3 Define final specs for power chain 3 Mar 2021 30 weeks 28 Sep 2021
fK8aGxzESMiDd-_u8Wg2DA 384 3.2.1.4 Procurement of hardware 3 Mar 2021 120 weeks 20 Jun 2023
hQSYeZ-QScO1jh8i85CuAw 385 3.2.1.5 Construction of system for IT commissioning 8 Dec 2021 40 weeks 13 Sep 2022
psHCEFN2R9SUhRhN6gikhw 386 3.2.1.6 Power system for IT commissioning built (HM) IT.BE.2 13 Sep 2022 13 Sep 2022
oWvV2SxQTVehKNEyN0B9Vg 387 3.2.1.7 Operation of system for IT commissioning 14 Sep 2022 80 weeks 26 Mar 2024
sUPPHJiuRxK--EUT8UlVrQ 388 3.2.1.8 Construction of P5 system 1 Feb 2023 60 weeks 26 Mar 2024
hGVQQ_-tSsWy0I4EuRUzCA 389 3.2.1.9 30% of IT PS units validated (HM) IT.BE.3 29 Aug 2023 29 Aug 2023
SjHPwEkVQLyhZGXOtdO1rA 390 3.2.1.10 Commissioning of P5 system 27 Mar 2024 30 weeks 22 Oct 2024
ZFfPOiruQvq5lvwOeBG5kg 391 3.2.1.11 IT power system ready for detector (HM) IT.BE.4 22 Oct 2024 22 Oct 2024
8prZmACHTw6Nn-q3pJypPA 392 3.2.2 Readout 17 Oct 2016 20.05.25
TN94OdI3RwKqGBNWaFhEKw 393 3.2.2.1 Develop readout for RD53A 17 Oct 2016 40 weeks 8 Aug 2017
_s54S_SFSYay_NYgjwVlUg 394 3.2.2.2 Operate RD53 readout 2 Feb 2018 80 weeks 30 Aug 2019
D4YSEshZSPWzj97tyeQiqQ 395 3.2.2.3 Develop proto-DAQ for PROC 21 Dec 2018 20 weeks 24.05.19
wxpkgv7zQdW4IsTu5KajXw 396 3.2.2.4 PROC proto-DAQ operational (HM) IT.BE.5 24 May 2019 24.05.19
UcDNjYj6Qie_NP0Bzzjyug 397 3.2.2.5 Operate PROC DAQ 25 Nov 2019 40 weeks 14 Sep 2020
bZwPAVMQTbK9Z2rF41E3Qg 398 3.2.2.6 Specs for IT DAQ system defined (HM) IT.BE.6 14 Sep 2020 14 Sep 2020
WgW8BKB5TYu7JDdnavQpWA 399 3.2.2.7 Development of final prototypes 15 Sep 2020 40 weeks 6 July 2021
KkEFzP0fTPuuHduamOnoIA 400 3.2.2.8 IT DTC final prototypes validated (HM) IT.BE.7 6 July 2021 6 July 2021
b0nX4BRTSpK5X-MpWNklVw 401 3.2.2.9 Construction of system for IT commissioning 16 Feb 2022 40 weeks 22 Nov 2022
j1DSxe13QA29TtLibrJWIg 402 3.2.2.10 DAQ system for IT commissioning ready (HM) IT.BE.8 22 Nov 2022 22 Nov 2022
bW0R0m2AQ_W05wrlcS-D6w 403 3.2.2.11 Operation of system for IT commissioning 23 Nov 2022 60 weeks 16 Jan 2024
cO_lHNvWQ0mtlcBMV0nrwQ 404 3.2.2.12 Construction of P5 system 21 June 2023 60 weeks 13 Aug 2024
0bZszAd5TNSLvgoIq_muYg 405 3.2.2.13 30% of IT DTC boards validated (HM) IT.BE.9 16 Jan 2024 16 Jan 2024
ZFAvovubQyCVRLwyge9zew 406 3.2.2.14 Commissioning of P5 system 14 Aug 2024 40 weeks 20.05.25
JxYAaFuDRhCVENRvxfWJKA 407 3.2.2.15 IT DAQ System ready for detector (HM) IT.BE.10 20 May 2025 20.05.25
6HkDjDBxRnCj6VcITLvQzg 408 3.2.3 BE Electronics Systems for IT commissioning ready (LM) IT.BE.11 26 Mar 2024 26 Mar 2024
yXN290xMR1OuhdbS8IuVBA 409 3.3 IT Commissioning 16 Oct 2024 30 weeks 13.05.25
RQAHoSpQRmKG91zBv5N3Dw 410 3.4 Packing and shipping 14 May 2025 12 weeks 5 Aug 2025
TmwcWFDAQfapTJ9gVAwtBg 411 4 Cooling 1 Jan 2016 17 Feb 2025
4CX7B-2hRj-HTopRRzPCEQ 412 4.1 Definition of system concept 1 Jan 2016 50 weeks 15 Dec 2016
BrmjmnOAT-uIW6c6OLVEKg 413 4.2 Cooling system concept defined (LM) TK.CO.1 15 Dec 2016 15 Dec 2016
n8XICB4qRqe9owLV-yVKAQ 414 4.3 Demo system 8 May 2017 14 Jun 2021
1fjdAadsQlGWceAEtwgcqw 415 4.3.1 Specs of demo system 8 May 2017 12 weeks 28 July 2017
v2igzspqSjy4K_57fwflrw 416 4.3.2 Specs of cooling demo system defined (HM) TK.CO.2 28 July 2017 28 July 2017
pWETphIYQiOZ5RwD3jnQSA 417 4.3.3 Design of demo system 31 July 2017 85 weeks 18 Apr 2019
28DTIdGxT-S3YgT5wDk8cA 418 4.3.4 Procurements 19 April 2019 36 weeks 10 Jan 2020
KnWi-v2ETQmGhikrB3dt4A 419 4.3.5 Cooling demo system designed (HM) TK.CO.3 18 April 2019 18 Apr 2019
utfuFP1FQcCOcULru19xYQ 420 4.3.6 Assembly & programming of demo system 6 Sep 2019 48 weeks 21 Aug 2020
p6h90LTyS1GKTSWz9vX5kA 421 4.3.7 Cooling demo system built (HM) TK.CO.4 21 Aug 2020 21 Aug 2020
Aw04e4LcSYOhHnlfdM-Llw 422 4.3.8 Demo commissioning 24 Aug 2020 24 weeks 22 Feb 2021
LFZm6I4tQJ6aPQ3IHmYRsw 423 4.3.9 Demo exploitation 23 Feb 2021 16 weeks 14 Jun 2021
JLqggM6pTzGC0TccedkwLw 424 4.3.10 Review Cooling Demo design and performance (LM) TK.CO.5 14 June 2021 14 Jun 2021
5k4v8rdCSl6AVCaZdV7Ltg 425 4.4 Refurbishment of "TIF" system 8 May 2017 28 Feb 2020
8x25pzGwTWWyZJrtjv97cA 426 4.4.1 Define requirements 8 May 2017 30 weeks 1 Dec 2017
O2E--2HHQRadNtsdjKwQjw 427 4.4.2 Design refurbishment 4 Dec 2017 30 weeks 18 July 2018
REGNtgjUTxK_w9g9X9PqjA 428 4.4.3 Implement changes 19 July 2018 30 weeks 28 Feb 2019
pKOUKoIpRCu_toprVyhC9w 429 4.4.4 Commissioning of upgraded TIF system 1 Mar 2019 50 weeks 28 Feb 2020
M8l4Os_fRTqzHlarwYKjEw 430 4.4.5 Cooling system for TK commissioning ready (HM) TK.CO.6 28 Feb 2020 28 Feb 2020
hBa0Tt1yQJi3LEnRfOyV6Q 431 4.5 Final system design 15 June 2021 30 weeks 10 Jan 2022
oolKvQwwQYGinE6xW3KY0g 432 4.6 Cooling system design completed (HM) TK.CO.7 10 Jan 2022 10 Jan 2022
Fo0Y35kLQ-aGnJfWHFbw1A 433 4.7 Procurement of hardware parts 11 Jan 2022 60 weeks 6 Mar 2023
QskDIICiQBuiBsd071g_vw 434 4.8 Construction of cooling plants 5 April 2022 80 weeks 16 Oct 2023
nuTaAYYnQ9yZInSM-Sxqlw 435 4.9 Cooling plants ready for installation (HM) TK.CO.8 16 Oct 2023 16 Oct 2023
3eY_S9GiRjy7zHfyJAd2cQ 436 4.10 Installation of cooling system 17 Oct 2023 40 weeks 22 July 2024
ZVS-gkD6TBWyZa8LsgnT9w 437 4.11 Commissioning standalone 23 July 2024 30 weeks 17 Feb 2025
wKWRDHAwS16KHZ7Ql_an7w 438 4.12 Cooling system ready for Tracker (HM) TK.CO.9 17 Feb 2025 17 Feb 2025
EQUwRA6VRquCcxeKHb3lQA 439 5 Other systems 27 Oct 2017 11 Apr 2025
5hnuDO70TLeW-g3X-yYgxQ 440 5.1 Dry Gas System 27 Oct 2017 11 Apr 2025
ZZlmHYr3Q1K1Aq7hEASImw 441 5.1.1 System specs 27 Oct 2017 180 weeks 11 Jun 2021
sBd-Mh1zQV2ehJ6SbIAlAA 442 5.1.2 Dry gas system specs defined (HM) TK.OS.1 11 June 2021 11 Jun 2021
zRFD_kU9RgezgA6F5F8uCQ 443 5.1.3 Procurement of hardware 14 June 2021 120 weeks 29 Sep 2023
zX0iTthzQHSPP2hKw4i3Yw 444 5.1.4 Dry gas hardware procured (HM) TK.OS.2 29 Sep 2023 29 Sep 2023
5F0mn5rbTSW7rcPK6-YmVg 445 5.1.5 Installation 2 Oct 2023 80 weeks 11 Apr 2025
CdsFzFObThKxBxbt1SlQQA 446 5.1.6 Dry gas system ready (HM) TK.OS.3 11 April 2025 11 Apr 2025
5N8EtoL0TBmJLcXp652bEA 447 5.2 Detector Safety System 27 Oct 2017 11 Apr 2025
frbmyreBSKaa6QQeCBUiSA 448 5.2.1 System specs 27 Oct 2017 160 weeks 22 Jan 2021
38z0T14pTbGd2rHntRoqJQ 449 5.2.2 DSS specs defined (HM) TK.OS.4 22 Jan 2021 22 Jan 2021
xRmJW7eoTTGqm6qV55qtCg 450 5.2.3 Procurement of hardware 25 Jan 2021 120 weeks 12.05.23
c3qnwGS6RLayFDHe6xkLog 451 5.2.4 DSS hardware procured (HM) TK.OS.5 12 May 2023 12.05.23
CF4mmqyHRdurY7_q37z3BQ 452 5.2.5 Construction of system for commissioning 15 May 2023 40 weeks 16 Feb 2024
y1dDOGI6TZ-D78ETAikkuw 453 5.2.6 DSS system for commissioning ready (HM) TK.OS.6 16 Feb 2024 16 Feb 2024
weyvQYapTwq6OiS06Fw5Xg 454 5.2.7 Construction of system for P5 19 Feb 2024 60 weeks 11 Apr 2025
Ed2XNnPIQjG31NRkxQyjQQ 455 5.2.8 DSS system at P5 ready (HM) TK.OS.7 11 April 2025 11 Apr 2025
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01.01.16 20.12.19

01.01.16 20.12.19

20.12.19 20.12.19

01.09.17 06.02.20

14.11.18 06.02.20

06.02.20 06.02.20

05.08.19 03.08.21

01.09.21 14.03.23

01.09.21 14.03.23

10.11.21 23.05.23

23.05.23 23.05.23

19.10.18

19.10.18 29.12.21

29.12.21 28.11.23

16.03.22 13.02.24

16.03.22 13.02.24

18.07.23 18.07.23

10.05.23 10.05.23

10.05.23 23.04.24

13.03.24 27.08.24

13.03.24 27.08.24

28.08.24 08.10.24

27.08.24 27.08.24

23.10.24 14.01.25

14.01.25 14.01.25

10.10.25 10.10.25

10.10.25 19.12.25

01.01.16

01.01.16

01.01.16 24.05.18

24.05.18 24.05.18

25.05.18 15.03.19

18.03.19 02.08.19

05.08.19 25.05.20

25.05.20 25.05.20

26.05.20 04.07.23

22.12.21 19.07.22

19.07.22 19.07.22

20.07.22 14.02.23

15.02.23 30.01.24

08.08.23 08.08.23

31.01.24 18.06.24

18.06.24 18.06.24

01.01.16

01.01.16 07.12.16

08.12.16 08.12.16

01.01.16 15.12.16

16.12.16 09.10.17

10.10.17 24.05.19

03.08.18 11.10.19

03.08.18 11.10.19

11.10.19 11.10.19

14.10.19 03.08.20

03.08.20 03.08.20

31.03.21 04.01.22

04.01.22 04.01.22

05.01.22 11.10.22

25.05.22 05.12.23

28.02.23 28.02.23

06.12.23 19.11.24

19.11.24 19.11.24

14.02.23 14.02.23

09.10.25 10.10.25

01.01.16

01.01.16

01.01.16

01.01.16 24.05.18

01.01.16 24.05.18

01.01.16 24.05.18

14.07.16 14.07.16

08.09.16 12.09.19

13.09.18 13.09.18

12.09.19 12.09.19

13.09.19 13.03.20

13.03.20 13.03.20

28.08.20 28.08.20

02.03.21 23.08.21

23.08.21 23.08.21

24.08.21 30.01.23

25.04.22 25.04.22

30.01.23 30.01.23

01.01.16

01.01.16 15.12.16

01.01.16 13.03.17

01.01.16 28.07.16

28.07.16 28.07.16

21.10.16 24.04.17

01.01.16 16.06.16

16.06.16 16.06.16

09.09.16 13.03.17

01.01.16 10.04.17

28.08.17 28.08.17

21.11.17 05.07.18

06.07.18 05.07.19

05.07.19 05.07.19

30.09.19 07.12.20

12.05.20 20.07.21

20.07.21 20.07.21

30.03.18

30.03.18 07.06.19

21.06.18 21.06.18

31.08.18 21.06.19

18.01.19 18.01.19

18.01.19 18.01.19

04.03.19 12.05.20

12.05.20 11.05.21

15.04.19 08.11.19

11.05.21 11.05.21

16.02.22 09.08.22

09.08.22 09.08.22

10.08.22 16.01.24

17.01.24 09.07.24

16.05.23 16.05.23

12.12.23 12.12.23

09.07.24 09.07.24

01.01.16

01.01.16 20.12.18

01.01.16 09.10.17

02.03.18 06.12.19

15.03.19 15.03.19

15.03.18 15.03.18

06.12.19 06.12.19

09.12.19 20.07.21

07.01.20 25.05.21

20.07.21 20.07.21

01.01.16

01.01.16 31.07.17

01.01.16 31.07.17

28.07.16 28.07.16

01.08.17 20.12.19

08.03.18 24.07.20

20.12.19 20.12.19

07.01.20 03.08.21

12.10.20 12.10.20

03.08.21 03.08.21

04.08.21 14.02.23

10.05.22 10.05.22

14.02.23 14.02.23

01.01.16

01.01.16 28.07.16

28.07.16 28.07.16

29.07.16 15.03.18

16.03.18 11.10.19

01.01.16 28.07.16

01.01.16 28.07.16

28.07.16 28.07.16

15.09.16 07.07.17

10.07.17 21.02.19

14.10.19 25.05.21

14.10.19 25.05.21

25.05.21 25.05.21

26.05.21 21.11.23

19.07.22 19.07.22

21.11.23 21.11.23

16.05.17 17.05.19

14.11.17

14.11.17 06.09.19

06.09.19 06.09.19

06.10.21 30.11.22

30.11.22 29.10.24

23.01.24 23.01.24

29.05.24 24.12.24

15.10.24 15.10.24

07.01.25 07.01.25

16.10.24 04.03.25

04.03.25 04.03.25

17.04.26 17.04.26

17.04.26 28.05.26

17.10.16

28.09.18

28.09.18 02.03.21

02.03.21 02.03.21

03.03.21 28.09.21

03.03.21 20.06.23

08.12.21 13.09.22

13.09.22 13.09.22

14.09.22 26.03.24

01.02.23 26.03.24

29.08.23 29.08.23

27.03.24 22.10.24

22.10.24 22.10.24

17.10.16

17.10.16 08.08.17

02.02.18 30.08.19

21.12.18 24.05.19

24.05.19 24.05.19

25.11.19 14.09.20

14.09.20 14.09.20

15.09.20 06.07.21

06.07.21 06.07.21

16.02.22 22.11.22

22.11.22 22.11.22

23.11.22 16.01.24

21.06.23 13.08.24

16.01.24 16.01.24

14.08.24 20.05.25

20.05.25 20.05.25

26.03.24 26.03.24

16.10.24 13.05.25

14.05.25 05.08.25

01.01.16

01.01.16 15.12.16

15.12.16 15.12.16

08.05.17

08.05.17 28.07.17

28.07.17 28.07.17

31.07.17 18.04.19

19.04.19 10.01.20

18.04.19 18.04.19

06.09.19 21.08.20

21.08.20 21.08.20

24.08.20 22.02.21

23.02.21 14.06.21

14.06.21 14.06.21

08.05.17

08.05.17 01.12.17

04.12.17 18.07.18

19.07.18 28.02.19

01.03.19 28.02.20

28.02.20 28.02.20

15.06.21 10.01.22

10.01.22 10.01.22

11.01.22 06.03.23

05.04.22 16.10.23

16.10.23 16.10.23

17.10.23 22.07.24

23.07.24 17.02.25

17.02.25 17.02.25

27.10.17

27.10.17

27.10.17 11.06.21

11.06.21 11.06.21

14.06.21 29.09.23

29.09.23 29.09.23

02.10.23 11.04.25

11.04.25 11.04.25

27.10.17

27.10.17 22.01.21

22.01.21 22.01.21

25.01.21 12.05.23

12.05.23 12.05.23

15.05.23 16.02.24

16.02.24 16.02.24

19.02.24 11.04.25

11.04.25 11.04.25

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1

Periodo intenso di test al CERN
- Ricezione componenti (PS e CAVI)
- BURNIN
- commissioning del sistema

Studio dei prototipi
Setups per test vari

OT schedule

IT schedule
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204 4 Integration and System Aspects
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Fig. 4.2. Blow-up sketch (not to scale) of the cross section of a hybrid pixel de-
tector, showing one of the many thousands of connections between sensor and elec-
tronics together with a particle track releasing ionization in the sensor volume

packaging of large dies with many input and output pads. The bump-bonding
techniques which have proven to work at the contact density required for
particle physics use either electroplated solder bumps or indium bumps de-
posited by evaporation. The bump deposition process is done at the wafer
level; i.e., all the bumps are deposited at once on all the dies (or sensors)
present on a wafer. Single die bump deposition can be done using gold studs.
This technique is useful for prototype work, especially for exotic substrates.

4.3.1 Solder Bumping and Bonding Process

It is useful to start with the description of the Controlled Collapse Chip
Connection (C4) [36] process introduced by IBM more than 30 years ago to
overcome the limitations inherent in the wire bonding connection technique.
This bumping process is illustrated in Fig. 4.3. The C4 bump deposition
process is made of the following steps:

(i) Under bump metal (UBM) layers are grown on the contact pads by
evaporation through a molybdenum mask with openings larger than
100 µm. These layers are made of different metals that serve different
purposes. Moving out of the contact aluminum pad we find a layer of Cr
that favors a good adhesion with the pad itself, a layer of Cr–Cu that
acts as a barrier preventing the solder, to reach the metals underneath,
a layer of Cu (or Ni) wettable by the solder, and a sacrificial thin Au
layer to prevent oxidation.

(ii) A lead-rich solder (typically 95Pb/Sn) is evaporated through the mask.
Typical solder “islands” of 100-µm diameter and 100-µm thickness are
deposited on the UBM layers.

A gnd


