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ePIC	SVT	DSC

SVT	DSC	Leader:		Ernst	Sichtermann
SVT	DSC	Technical	Coordinator:		Laura	Gonella

WP	structure	coming	soon
ePIC	Collaboration	Meeting	July	2023
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https://indico.cern.ch/event/1238718/contributions/5431808/attachments/2691149/4670046/2%20Gonella_20230727-ePIC-SVT-overview.pdf


SVT	configuration
Inner	Barrel	(IB)
• 2	curved	vertex	layers
• 1	curved	dual	purpose	layer

Outer	Barrel	(OB)
• 1	stave-based	sagitta	layer
• 1	stave-based	outer	layer

Electron/Hadron	Endcaps	(EE/HE)
• 5	discs	on	either	side	of	IP

~8.5	m2	silicon
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Sensor
• Monolithic	Active	Pixel	Sensor	(MAPS)	in	65	nm	CMOS	technology

• Developed	with	ALICE	ITS3
• IB:		ITS3	wafer	scale	sensor
• OB/HE/EE:		EIC	Large	Area	Sensor	(LAS)

• MLR1	(Q4	2020)	✔	complete
• VeriDication	of	65	nm	technology

• ER1	(Q4	2022)		in	progress	(MOSS	&	MOST	sensors)
• Learning	stitching	and	Dirst	yield	numbers	

• ER2	(Q1	2024)		
• Sensor	design	to	fulDill	ITS3	requirements

• ER3	(Q2	2025)
• Final	ITS3	design/production

EIC	LAS	based	on	ER2	&	ER3
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Sensor	structure

ITS3	&	ePIC	SVT	IB
L0:		3	segments
L1:		4	segments
L2:		5	segments

ER2	design	evolving
Final	RSU	size	TBD
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Sensor	structure

ITS3	&	ePIC	SVT	IB
L0:		3	segments
L1:		4	segments
L2:		5	segments

ER2	design	evolving
Final	RSU	size	TBD

EIC	LAS
• Single	segment
• Variable	#	RSU
• Right	endcap	not	needed	
if	n	≤	6

6



Inner	barrel

• 3	layers	of	thin,	bent,	wafer-scale	silicon	sensors
• Minimal	mechanical	support,	air	cooling,	no	
services	in	active	area
• ALICE	ITS3	adapted	to	ePIC	radii

120

L0 = 4 x 56.5; R = 36
L1 = 4 x 75.5; R = 48
L2 = 8 X 94.0; R = 120 
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ePIC - SVT
Same 3 sensor formats:

L0 = 3 x 9 reticles
L1 = 4 x 9 reticles
L2 = 5 x 9 reticles

1 sensor per wafer
4 or 8 sensors per layer

Option	for	EPIC	
Inner	Barrel
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ALICE	ITS3



Outer	barrel	&	discs

• Large	Area	Sensor	(LAS)
• Optimized	for	high	yield,	low	cost,	large	
area	coverage	
• 2-3	variations	only

• OB
• Stave-based	design

• EE/HE
• Sensor	tiling

• Material	budget	challenging!
• 0.24%	X/X0	in	discs X New	variations	

exist,	more	to	
come
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SVT	R&D

9

eRD104:		Powering	&	Readout eRD113:		Sensor	
development	&	
characterization

(see	talks	from	Barak	&	
Oscar)

eRD111:		Everything	else
- modules/FPC
- Stave	&	Disc	design
- Global	mechanics
- Cooling

Generic	R&D
FY23:		Embedded	silicon,	aluminum	flex

https://wiki.bnl.gov/conferences/images/1/12/ERD104_FY24.pdf
https://wiki.bnl.gov/conferences/images/b/bc/ERD113_FY24.pdf
https://wiki.bnl.gov/conferences/images/b/bc/ERD113_FY24.pdf
https://wiki.bnl.gov/conferences/images/b/bc/ERD113_FY24.pdf
https://wiki.bnl.gov/conferences/images/f/f1/ERD111_FY24.pdf
https://www.jlab.org/research/eic_rd_prgm


Powering	&	readout

• Serial	powering:		EIC	LAS	powered	in	series	by	constant	current
• Regulators	convert	the	input	current	into	(analog	&	digital)	voltage

• Shunt-LDO
• Concept	developed	for	ATLAS	&	CMS	serial	powering
• External	to	LAS

• Multiplexing	strategy	for	LAS
• Multiple	10	Gbps	links	for	ITS3,	not	necessary	for	ePIC

• External	(commercial	FPGA)	&	internal	(integrated	on	sensor)	
options	under	consideration
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Modules/Connections

• INFN:	Previous	EICSC	presentation
• Single-reticle	sensors	&	large-size	MAPS
• Bending,	thinning,	interconnection

• Bending	&	wire-bonding	have	been	successfully	
exercised	at	ITS3	vertex	radii
• First	electrical	tests	of	ITS3	FPC	in	Bari

• OB/HE/EE	FPC	likely	different	from	IB
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ALPIDE

Dummy	Large	Area	Sensor

https://doi.org/10.1016/j.nima.2021.166280

https://indico.bnl.gov/event/15658/contributions/63062/attachments/40883/68345/eRD111_Module_Task_EIC_SC_20220509.pdf
https://doi.org/10.1016/j.nima.2021.166280


CAD	Model

• EICSC	1/30/23
• SVT	mechanics	meeting

Work	by	Walt	Sondheim

12

https://indico.bnl.gov/event/18202/contributions/72541/attachments/45751/77257/EPICS%20vertex%20detector%20CAD%20model%20update%201-30-2023.pdf
https://indico.bnl.gov/event/18916/


Global	mechanics/support

• SVT	mechanics	meeting	3/29/23
• Initial	discussion	with	interested	groups	&	project	engineers

• ePIC	engineering	workshop	5/10	–	5/12/23
• 3	day	workshop	at	BNL	
• Brainstorming/conversation	about	assembly	sequence,	conceptual	
support	design,	&	more

• A	lot	of	work	on	service	estimates
• Low	voltage,	bias,	cables	defined	
• Update	on	data	links,	cooling
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https://indico.bnl.gov/event/18916/
https://indico.bnl.gov/event/19202/


Cooling:		IB

• How	to	bring	in	the	air?		
• Mechanical	considerations
• More	support?		Vibrations?		

• Beam	pipe	bake-out	studies	(Jlab,	LBNL)
• Previous	talks:		EICSC	Meeting	6/6/22,	2/28/23

• 5	mm	gap	between	beam	pipe	and	1st	silicon	layer
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Beam	pipe	outlet

Too	much	
material!

https://indico.bnl.gov/event/16164/
https://indico.bnl.gov/event/18525/contributions/73665/subcontributions/2266/attachments/46250/78235/Apadula_EICSC_2_28_23.pdf


Cooling:		OB,	EE,	HE

• Is	air	cooling	viable?
• Liquid	for	the	periphery?	
• Global	options?	
• Cooling	will	be	integrated	with	local	support	structures
• Internal	air	cooling	project	(LBNL)
• Previous	talks:		EICSC	Meeting	10/10/22,	2/28/23
• See	talks	by	Ziyuan	&	Malika

15

Pixel	Matrix:
20	–	40	mW/cm2Periphery:

0.9	–	2	W/cm2

https://indico.bnl.gov/event/17418/contributions/69078/attachments/43719/73660/Apadula_EICSC_eRD111_10_10_22.pdf
https://indico.bnl.gov/event/18525/contributions/73665/subcontributions/2266/attachments/46250/78235/Apadula_EICSC_2_28_23.pdf


Summary

• A	lot	of	progress	in	the	last	year	on	the	ePIC	SVT
• Still	a	lot	of	work	to	do	to	get	to	construction	readiness!

• More	groups	have	joined	the	SVT	effort
• More	are	welcome!	

• ER2	is	advancing	rapidly	&	will	provide	much	needed	information
• Sensor	size,	power	consumption,	data	transmission

• FY24	R&D	&	PED
• Advance	designs	towards	final,	scale	up	prototype	pieces	
• Path	to	TDR
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SVT	by	the	numbers
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