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BM@N  Forward Silicon Tracker of BM@N

licon planes

Ultrasonic bonding
DSSD 640%640 |k\. :

Ultrasonic bonding

..

Pitch Adapter wwu‘uwu
Si-modules Silicon detector module
60x120 mm2 with ultrasonic bonding DSSD 640%640
DSSDs 20 28 36 84 and Pitch Adapter
Channels 12800 17920 23040 53760
Area, m? 0,073 0,102 0,132 0,307
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Si-strip side

63

VA-chip side

2800 rxrr

Pitch Adapter (n™) side
Sapphire plates with an epitaxial layer
of silicon (SOI-Silicon On Insulater)
Number of channels : 640

Pitch p* strips 95 um Value of poly-Si resistors = 1 MQ
Pitch n* strips 103 um - i TR Value of integrated capacitors = 120 pF
Number of strips: 640 (p*) x 614 (n*) B Y Capacitor working voltage: 100 V
Stereo angel between p*/n” strips: 2,5° | Capacitor breakdown voltage > 150V
Silicon detector module
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Senor size: 63% 63x0,3 mm?
Topology: double sided microstrip (DSSD)
(DC- coupling)



BM@N

Forward Silicon Tracker

Topology DSSD 640 p™ > 640 n” Cross section DSSD 640p™ x 640 n™
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LM@Nuasw parameters of DSDD 640x640 for

Forward Silicon Tracker

—m— 640 strips

1, (at U_=100 V) = 1,3 pA

50 i Treas = ¥23 °C 1E-06 4
' I Dark current at V,,,.=100 V, nA

*1 Good Defective
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1E-07 4 |
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0 500 1000 1500 2000 2500 3000 3500 4000 90 © 20 40 60 80 400 120 4400 160
Dark current, nA
Voltage, V
Summary DSSD’s dark current at U, = 100 V and T, +23°C Summary dark current for all DSSD’s strips (n" - side)
Total number of detectors: 106 T,eas— 723°C, GR1 — Floating
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Test results of PitchAdapter

Contact to the Capacitor
bottom plate of body
PolySi Contact to the reading
resistor resistor capacitor P 14875 Hm 9-10 pm ek
i ack to

bod

CMOS

1 nm Al deposit
S—_0.4 um SiO, deposit

0.15 pm Si;N, deposit

0.23 — 0.25 um SiO, grown 0.48 — 0.5 um_epi Si \600 um Sapphire

Sapphire substrate

0,05 pm SiO
ALORS SOWE - \9.55 um Polv-Si deposit

(Heavy Doped p*) substrate
Contact for ultrasonic bonding = —W\V\—
. ’ . T
with DSSD'S STrips
with DSSD’s strips —
- A
Poly-Siresistor MO 120 pF
i ” Equivalent electrical circuit -




BM@N
Basic parameters of Pitch Adapter

—=— 640 strips|
. SRS m —u— all strips
T ll".. -
L
1503 .."' 5E-08 -
.l.
_ .
|
&3 w < 4E-08 "
. ® 1 . (atU_=100V)=20,8nA =
<« 1 ea op _E
£ 18+ . O se08{ |
o 3 -I' 5 ]
‘5 ] -... O |
© ieod " 2E-08 .
i 3 [T ] El
= L 2]
1E-10 5 1E-08 - Time at U_ = const = 100 V: 3703 sec
] " 1nA
1E-11 , . . ; : , : . ; OE+00 — T T T
0 50 100 150 200 -500 0 500 1000 1500 2000 2500 3000 3500 4000
Voltage, V Time, sec
Total leakage current of 640 capacitor Long-term dependence of the total leakage current PA
Average leakage current for 1 strip = 32 pA at a fixed voltage of 100 V

Average leakage current for 1 strip = 1,5 pA
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TE—OG—E —u— 128 strips
6E-06 \
5E-06
4E-06—§
<.
- 3E-06 3
§ :
SHNE
2E-06
Senor size: 63x63 mm?
Sensor thickness: 175 um
Number of strips: 128 (p™) x 128 (n™) 1E-06 L e
PltCh 475 Mm 0 10 20 30 40 50
4xGR p+ /nt Voltage, V

Full depletion voltage =5 V

Summary dark current of DSSD-175 mkm for 128 strips
Integral strip capacity = 20 pF

Tmeas: +25°C
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Beam profilometer

l,(@tyU, =5V)=119 pA —m=— 32 strips
1E-05 /l
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< l,(atU,_=30V)=1,9 pA
-o‘-:" 1E-06 3
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Senor size: 60x60 mm?2 A
Sensor thickness: 175 ym 1 |
S +Y % + i : ; . :
Number of S.tl'lpS. 32 (p7) x32 (n") : 8 a2 s e x5
4xGR p*/n*

Summary dark current of DSSD-175 mkm for 32 strips

Full depletion voltage =5V T, .= +24°C

Value of strip capacity = 70 pF
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“xpress method for measuring DSSD &

(thickness 175 um)

Picoammeter Keithley
6487 with voltage source

Probe or US-bonding wires i

("\ a
Al-scribing =21
line G 1 20
GR1
p+
Boron

Al-scribing
line (SL)

175U

implantation

n-FZ-Si

p> 6 kOhm x cm
n+

Phosphor
implantation

p*isolation GR

1
n+ - Side on insulator

T LT LT T

Equivalent electrical measurement circuit

1E-05

GR1- floating

| (at U_=30V)

Current, A
m
o
()]
1

1E-07

|, (at U_=30V) = 1,46 pA

GR1 — p* potential

—a— GR1 - Floating
—e— GR1 - Potential

40 60 80
Voltage, V

Summary dark current of DSSD

T
100

strips for two variant connections of GR1
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Tmeas: +25 OC
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DSSD (128p+/128n+) thickness 175 pm
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»--a--@N Alpha-spectra of signals during irradiation of the peripheral region
(UK + strips) of the DSSD detector with: GR1 — floating and GR1 — potential
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Conclusions

* Testing silicon detectors and Pitch Adapters
characterizes their quality and suitability for
using the detector 1n the further process of
creating a coordinate plane;

* Measuring technology allows you to obtain
the necessary data with the least amount of

time spent.




Thanks for your attention!



