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Status	Update	on	SVD	module	construcHon	



OUTLINE	

•  SFW	&	SBW	produc;on	status	in	Pisa	
–  Schedule	
–  Electrical	problems	on	some	modules	

•  Origami	produc;on	(L4à6)	
•  Overview	of	the	Ladder	Produc;on	sites:		
–  Layer	3,	4,	5	and	6		

•  Mechanics:	
–  Ladder	mount,	cooling-pipe	mount	

•  Conclusions	
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The	SVD	ladder	design	
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L6	Ladder	

L5	Ladder	

L4	Ladder	

L3	Ladder	

FWD	module	

BWD	module	

Origami	+z	

Origami	ce	

Origami	-z	
BWD	

FWD	

Cooling	pipe	

Cooling	pipe	

Cooling	pipe	BWD	module	

FWD	module	

Layer	 #	of		
ladders	

Radius		
(mm)	

L6	 16	 140	

L5	 12	 115	

L4	 10	 80	

L3	 7	 39	

~650	mm	
Kavli-IPMU	

HEPHY	

TIFR	

Melbourne	

Pisa	

for	L4àL6	



FW/BW	subassembly	
•  Flex	phi-side	gluing:	
–  alignment	of	the	detector	and	hybrid	boards	on	the	gluing	jig	
–  Alignment,	gluing	of	the	phi-PA	

•  Microbonding	

•  Shipping	
(survey)	
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•  Z-side	gluing:	
	

•  Electrical	test	and	laser	scan	



Current	Produc;on	Status	SBW/SFW	
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Backward	Subassembly	

No	failure	experienced	so	far	
End	of	SBW	prod.	expected	in	late	July	
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Total	number:	38	(to	be	installed)+9	(spares)	=	47	

Then	all	the	remaining	HPK	
sensors	will	be	returned	to	
KEK	to	be	used	in	the	ladders.	



Forward	subassembly	

Experienced:		
–  3	gluing	failures	(hardly	recoverable)	
–  1	failure	in	electrical	test	(SFW008)	
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As	wedge	sensors	are	use	
only	in	SFW,	probably		
some	more	(class	B)	SFW	
will	be	produced!		
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DSSD	backside	
Flex	

Flex	

APV25	

DSSD	

APV25	
Flex	

The	backside	(phi-side)	signals	are	transmi*ed	to	the	APV25	via	
wrapped		Flex	Circuits,	glued	above	the	µ-bondings	of	the	Z-side	

Flex	 Flex	

DSSD	front	side	with	APV25s	

Snapshot	of	the	“Origami”	Concept	
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Flex	glued	before	bonding	
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Challenges	of	ladder	assembly		
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•  In	the	layer3	ladder	sensors	are	placed	head	to	head,		
convenHonally	read-out	outside	the	sensiHve	region.		

	
	

•  The	other	layers	(L4àL6)	have	a	lantern	shape,	with	the	slanted	
subassembly	on	the	forward,	a	backward	subassembly	and	
different	numbers	of	origami	subassemblies	in	the	middle:		
•  L4		one	Backward	Origami	(O-z)	
•  L5			“																							+	one	central	(Oce)	
•  L6			“																										“																														+	one	forward	(O+z)	

•  All	the	components	have	to	be	properly	aligned	and	posiHoned	(i.e.	
glued)	on	the	support	structure	(C.F.	ribs),	matching	Hght	
geometrical	tolerances.	

•  The	jigs	and	chucks	used	during	the	assembly	phases	have	been	
checked	to	have	precision	falling	within	the	design	limits.	



Status	of	the	ladder	sites	
•  Each	site	passed	the	internal	SVD	reviews,	

by	assembling	SVD	modules	with	electrical	
funcHonality:		all	qualified	to	build	class	A	
ladders.	

•  The	L3	site	already	produced	a	class	B	
(high	Q),	and	they	discovered	a	problem	in	
the	cooling	efficiency	of	the	current	design	
à	needed	improvement	to	reduce	the	L3	
temperature	gradient	towards	the	APV25	
(50oC)à	an	addiHonal	cooling	pipe	within	
an	exisHng	cooling	channel.	This	soluHon	
would	require	no	modificaHon	of	exisHng	
parts.		

•  L3	producHon	will	start	in	early	June,	full	
producHon	(12	ladders)	completed	by	end	
of	Sep		
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Status	of	the	external	layers	(L4à6)	
•  L4	already	assembled	a	class	A,	but	the	final	mech.	survey	found	a	

misplaced	(~500	um)	corner	for	the	SFW,	perhaps		
					due	to	the	PA	tension.		
•  L5	is	the	most	advanced:	already	produced	3		
class	A	within	the	mech.	Tolerances	(<200	um).	
•  L6	is	assembling	the	1st	class	A,	to	be	finished	before	the	B2GM.	An	

issue	on	the	rib-assembly	jig	has	been	solved.	

•  L6	experienced	an	accident	
	(SBW	dropped	down	because	of	an	accidental	vacuum	failure).	
•  Enough	expert	manpower	for	L6	is	the	real	issue.	
•  L6:	3à	4	weeks/ladder	means	x	(16+4spares)	
	one	year	and	a	half.	A	2nd	producHon	line	(in	Japan)	is	required.			
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Moun;ng	a	Ladder	
Ladders	are	posiHoned	by	two	precision	pins	
–  Fixed	on	backward	side	(origin)	
	
–  Sliding	on	forward	side	to		
allow	thermal	movement	
(verified	effecHve	with		
thermal	cycles)		
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BWD	

End	mount	

Kokeshi	pin	
=	origin	of	ladder	

FWD	Swallow	tail	



Ladder	mount	tools	
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(SVD+external	
experts)	Review	
at	KEK	on	17th	of	
June	

Ladder	mount	jigs	for	all	layers	
have	been	prepared.		
Stage	of	the	ladder	mount	jigs	
adjusted	for	the	new	jigs		
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Ladder	Mount	Table	



Cooling	pipe		
a*achment	
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		Cradle	
Support	

Two	Arm	
	Support	

Ladder	Mount	
micro-

posi;oner	
tower	

	Cooling-tube-set	

Axis	of	rota;on	

Cradle	rail	with	pusher	tool	

		Cradle	rod	

Pipe	clamp	



Global	Schedule		
(to	be	updated	for	the	B2GM)	
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High	level	milestones	 Date	
Mass	produc;on	ladder	 STARTED	
2nd	beam	test	(PXD+SVD	combined)	 Apr.	2016	
Start	of	Ladder	mount	to	support	structure	 Feb.		2017	
SVD	readiness	in	KEK	 Dec.	2017	
Start	of	PXD+SVD	integra;on	 Dec.	2017	
Start	of	VXD	installa;on	into	Belle	II	 Jun.	2018	
Start	of	physics	run	 4Q	2018	
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Conclusions	
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•  The	compleHon	of	the	SBW	(SFW)	construcHon	is	foreseen	in	
late	July	(October)	in	Pisa.	Then	some	help	could	be	given	to	the	
sites	in	troubles	…	(tbd).	

•  In	mid	June	a	review	of	the	ladder	mount	(and	cooling	pipe	
mounHng)	will	take	place.	We’ll	have	more	clear	the	“whole	
picture”.	

•  The	Layer5	is	the	most	advanced	site	in	producHon.	
•  The	Layer	4	and	6	ladder	sites	experienced	some	problems	...	
•  The	Layer6	is	expected	to	arrive	to	the	B2GM	with	the	1st	class	A	

ladder	and	with	a	revisited	schedule.	
	

From	the	BPAC	Report	From	the	latest	BPAC	Report:	


