Assembly of NCC Stripixel Layers

http://www.phenix.bnl.gov/~suhanov/ncc/proposal/assembly/stripixel _assembly.pdf
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Design
Stripixel Readout Module (SRM) is

a basic building block of the stripixel ™|}

layers. It consist of two silicon
sensors and a readout PCB

(Stripixel Readout Card or SRC).

Stripixel sensors are DC-coupled, — >}

they have positive bias voltage on
the bottom aluminum layer. The

biasing resistors are incorporated
on the sensor.

SRC contains a chain our

readout chips SVX4, pitch adapter, —— | |

RC decoupling networks, elements

of slow control. — |

J\ :

Several SRMs are mounted on a
support plate and form a Stripixel

Ea i

Tt
Flex cable

Ladder. There ladders are of three
sizes, hosting 4, 6 or 7 SRMs.
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Support plate
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SRM MOdUle —:5-0‘__ - 62%%8 h: , AR *Mh
The stripixel sensors are ™" | e ' |
bonded to a ceramic ey L
substrate. The substrate is=t=s: - 5
slightly bigger than two =50 ¥
sensors to insulate biased rics 0.6~ I
bottom of the sensor from the il |
grounded environment. It has
two implanted conductors to
deliver bias voltage from the i “‘ |
SRC to the sensor's bottom.  ; “@
The SRC made of thin PCB Suppat, |
and it is reinforced by a
ceramic layer for additional §
rigidity.

The SRC is glued on top of the = l

stripixel sensor and wire

bonded to the sensor pads. L rol
D




Choice of Materials

Ceramics for the SRM
*Thermal expansion should be similar to Silicon

*Good thermal conductivity
Material of choice: Al203 (ADS-96R from CoorsTek)

Support plate

*Thermal expansion should be similar to selected ceramics
*Rigidity

Materials to consider: FR4, ceramics ADS96R, carbon fiber
composite,
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AL203
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Table V.

Typical Material Characteristics

Characteristic Unit TestM ethod AD0OS-90R ADS-96R
Alumina Content Weight % ASTM D2442 a1 96
Color B B Dark Brown White
Density glem3 (Ib/t3) ASTM C373 3.72 min. (0.134) 3.75 min. (0.135)
Hardness B Rockwell B ASTM ET18, R45N 78 82
Surface Finish B Microinches Profilometer =45 =35
CLA (as-fired) (Micrometers) 00047 Radius Stylus (1.14) (0.89)

030" Cutoff
AMNSI/ASME B46.1
Average Grain Size Micrometers Intercept Method -7 4-7
Water Absorption % ASTM C373 MIL MIL
Gas Permeability B * MIL MIL
Flexural Strength Kpsi (MPa) ASTM F294 53 (365) 58 (400)
Elastic hModulus 107 psi (GPa) ASTM CR23 45(310) 44 (3371)
Poisson's Ratio B ASTM CB23 24 25
Coefficient of Linear 100 C ASTM C372
Thermal Expansion (108 F)
2542004 6.4 (3.5) 6.4 (3.5)
254500 7.3(4.1) 7.2040)
254800 8.0(4.4) 7.9(4.6)
25141000 8.4(4.7) 8.2(4.6)
Thermal Conductivity WM Warious
20 (Btu ¥in/ft? *h F) 13 (90) 26 (180)
1004 12 (83) 20(139)
400 8 (56) 12 (83)
Dielectric Strength YVolts/mil ASTM D149
(60 cycles AC avg. RMS) (K mim)
0257 thick 540 (21.3) GO0 (23.6)
040" thick 3] 490 (19.3)
Dielectric Constant @25;C ASTM D150
(Relative Permittivity]
TKHz 11.8 9.5
ThHz 10.3 9.5
Dissipation Factor @250 ASTM DT5D
(Loss Tﬁngenl‘]
TKHz A 0010
ThAHz 005 0004
Loss Index @25;C ASTM D150
(Loss Factor)
TKHz 1.2 .009
ThAHz 05 .004
Volume Resistivity chm-cm ASTM D1829
2514 or - 10" - 10"
300 ohm-cm’/em 4% 10° 1.0x10'¢
500 3l 1.0x10°
700 7 x10° 1.0x10°
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Conductors on Ceramics

1)Deposition of the seed layer of tungsten. Cheapest and least reliable.

Impossible to solder or wire bond.

2) Thick-Film conductor Silver/Silver. Good for AL wirebonding and soldering.

3) Thick-Film conductor Gold/Gold. Most expensive, best for wirebonding

09/06/06

Property

Typlcal Fired
Thickness g"
(pm)

Minimmum Trace
Widths: Spaces
)

Cost®
[Relative 1o
Manutacturing
Cosis)

Leach Resist,

Solderable
Materials [Good,
Fair, Poor)

Alaminem Wire
Bonding Raling *

Gold Wire Band

Raling*

Resistivity. 20° C

mitlohm

{mohm/sgit!

Solderahility*

Seed Layers
FoMn Tungsten
400 - 1200 400 = 1200
{10 —30) (10 -30)
0.005* + 0,002+ | 0005 + 0002
(013 = 0.05) (0.13 = 0.05)
1 1
- E—6

Nickel'

80— 180
(1-45)

Good

Plaled Conductors

Gold® Tin®
40 (1) min. |
A0 - 180
= "|' b
Flash: 1__5 (0.4 (2-45)
min.
g 4
Good Good
3 2
§ -5 1
-3 11-17
5 3
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Thick-Film Conductors

Gold/Gald Alloys

Wire bond: < 500 (12.5)
Solder: 300700 (75-175)
Etch: 150 = 200 {3.75—5)

(0.13 2= 0.05)

[ltra fine line: 0.001" = 0.0001"

0.3 = 0.0
5

Pure Gold: Poor
Gold Alloys: Good

Pure Gold:2-13
Gold Platinum; &0 — 100°

Pure Gold: 1
Gold Alloys: 4=5

Sitver/Silver Allg

Wire bond: < 500/(12.5)

(0.03 + 0.003)

Pure Silver: Poar
Silver Alays: Fair — Good

1

Pure Silverz1-12
Silver Pallacum; 10 <+ 50
Silver Platinum: 4



Crossection of the Ladder Scale 20:1

Sig
rebond

s
-
I
e

Sensor

Hole Half-hole Bias wirebond
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Sensor Substrate

—Hole for wirebonding HV wire
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Support Plate

HV
connector

Metalization Gluing area Half-holes
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Prototype for Run 10/06 at CERN
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Run 10/06. Crossection of the Module scale 20:1

Signal

Wireb SRC without
/Dd\ SubSRC

Conductive

aluminum
foil 3M 1170
Sensor

Conductive transfer
tape 3M 9712
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Run 10/06. Assembly Sequence

5) Mounting Sensors 1) SRC Fabrlcatlon |
on SubSensor

3) Stuffing SVX4s and pitch adapters

4) Assembly/SoIderlng of SRC

6) Gluing SRC
on Sensor+SubSensor

8) Wirebonding SRC |
\J

9) Wirebondning Bias
A

10) Testing with TestDAQ |

\

' 11) Mounting SRM to Support Plate
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