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The CEPC VTXD layout

Design parameters of the optimized CEPC vertex detector

Optimized layout
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Mechanical design of the VTXD prototype

Bracket 3 Vent tube
e (a half visible)

For beam test: 6 ladders are mounted on
one line (others are bare ladder support).

Compared with previous design:
® No connecting flanges (shorten flex)
® New bracket (solve the key issue - flex routing)
® Ladders of the innermost barrel are also
mounted from outside of the side rings.
® Ladder size (slightly adjusted)
» New tooling required

Previous design
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Ladder support structure
(CFRP)

VTXD barrel

The double-sided ladder

Materialo Thickness (pum)e Radiation length+
g
CFRP supports J450 0.051%.
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Ladder fixation on barre

sides constraint/alignment + screw tighten

Side ring

Outer barrel Middle barrel Inner barrel
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Structural details related to ladder

Flex end with socket
Socket: 21.5 mm(L) x 3 mm (w)x 1.5 mm (t)
Thickness of the Flex + metal pad under the socket(T):
0.2 mm (Max up to 0.3 is feasible)
Total length of flex: (~¥140)+272.9+(~140) = 553 mm
(related to the length of the metal pad)

T=0.3, slot height required 2.1 mm
(tilt slightly when passing through
the holes for alldayers ladders) -«
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Barrels fixation on the brackets

The convex ring
provide a transition
region for flex routing.

Bmny

Glue adjacent flex
to enable routing
and for protection.

~140mm is required to pass
each flex through bracket in
order. (demonstrated by a
similar flex with the same

Main Bracket

socket)
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Barrels (side ring) are located on
the main bracket by: ring + pin
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Tooling design for VTXD assembly

Locating wheel
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Tooling design for VTXD assembly

2023/4/1 9



2023/4/1

General structure of the VTXD prototype

VTXD assembly VTXD box (vent, protection,

vibration-isolated)

Cooling
fan and duct

Support for
electronic boards
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Mockup - barrel assembly

The mockups of the support structure and tooling were made.

Trial assembly and installation verified:

® Operation space of ladder installation on the tooling
® Tooling assembly process

® Barrels assembly process

Middle barrel
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Mockup - Barrels on the main brackets

The installation of the barrels on the main support brackets were demonstrated.
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Prototype - barrels assembly
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Prototype - barrels installation

The installation of the real parts was very smooth, all three barrels can fit to the main
bracket very well. (Half of the total ladders were mounted )
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Tooling design for ladder loading

Two assemblies were designed for ladder installation on barrel.
(Allow ladders to move in 3 axial directions and rotate along the longitudinal direction)

Parts of the mockups V1

Optlmlzed design

Two version, to make the ladder move I l
more stable also with higher adjusting

space, optimized the first version.

2023/4/1 15



Tooling design for ladder loading

The formal jigs have been fabricated and tested

with dummy ladder:
® the fixture and jig worked well
® the loading procedure is feasible.

® wire-boding is protected during ladder

loading

Wire-bonding
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Mockups V2
4

loading test
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Prototype - general
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Summary

The support structure of the VTXD prototype and necessary
assembly tooling have been designed

Mockups were made for some key parts to validate the design and
verify related operation procedures

Most parts of the general VTXD structure have been fabricated and
assembled, only a few are being or will be assembled

There are still some tests and research to be done



Thanks
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