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Communication with APV25-S1 APV25-S1 readout sequences
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2D_GEM Readout / Prototype Design

2D_Readout Board for GEM
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GEMCU_X Readout Controller
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APV25-S1 wire bonols for 2D_GEM Detector

SIGMALE FROM 20_2EM READCUT BOARD
MAP FOR SIGMALS AND CONTROL SIGMALS WIRE BONDS
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INTOTAL CONNECTED:
A} 54 SIGHAL WIRE BONDS
B} 31 COMTROL SIGNAL WIRE BONDS
C}) 13 POWER WIRE BONGS

DRAWIND IS NOT IN SCALE

For assembtg reason Ln 2D_GEM we are ustng ng &4 channels at each APV25-S1
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2D_GEM Readout / Prototype Realization

GEM Detector APV25-S1 Module

GEM Readout Controller GEM Rendout Prototype
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Kapton Hy brid for Stlicon Pre-Prototype

. One nssevbling option for KHC_Z
Vertex Stlicon Sensors
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SHEMATIC FOR ASSEMBLING OF ONE SENSOR WING FOR VIRTEX DETECTOR
ONE WING REPRESENT I x 65 APVZ5-31 CHIFS WHAT IS5 IN TOTALY 16,540 CHANNELS
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MNOTE 1: DRAWING IS NOT IN SCALE

FPHOBOS SILICON SENSOR

1MIL THICK KAPTON WITH 1/2 OZ COPPER ON BOTH SIDES
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ORDER AND SYMBOL OF LAYERS:
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NOTE 2 ALL DIMENSIONS ARE IN MICROMETERS -BOTTOMSLK  B3K NOTE 2 SEE"KHC_M" AND "FR4BLOCK" GERBER FILES

Used for readout Pre-Prototype
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Phobos Sensor Used for Pre-Prototyype with
Kapton Hybrid

WILL be study property of readout with Kapton Hybrid glued on top of Silicon Sensor
71.596

Old PHOBOS_ Type 1 sensor
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Kapton ribbon
cable

Six APV25-S1 Dles are placed on top of Kapton

Poge 7 of 16



Kapton H@brld Assembtg

Kapton Hybrid for Pre-Prototype Readout
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Final product Lenogth up to twenty feet
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Test Versiow of Kaptow Hybrid

0.790 IN

Top Artwork of KHC Readout Full view of KHC for Pre-Prototype
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Bottom Artwork of KHC Readout Connector’s part of KHC
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Kapton H@brld Assembling

COMPONENT LOCATIONS FOR "KHC_Z" PROJECT
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MIT / BATES LINEAR ACCELERATOR / STAR EXPERIMENT
Wi FLESHD

From material budget veason we are using components as small as posstble.
ln this case most components areCXQCd,stze-ﬁQMALQj (mxtreaskjto nssemble).
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Wire Bonds for APV25-S1 Dles
on Kapton Hybrid

SIGMALS FROM SILICON SEMSOR
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In this version arve used all 12€ channels from each APV25-S1 chip
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Readout Electronics for Kapton Hgbr’w{

Interface Module for KHC

Ri 3
a3 )
1 R9
R8
R7
RE
R
r3 g
>
-3
—
Jz2
J4 [BO—
GND | | HV

GEMCU used ns KHC Readout

- o L

- H
} " Q!;ﬁ
Pl i e

aiﬁllégi =i
T e

orE

ey

G
==

an
o

J4o—
GND | |V

KHC conmected lnto KHC nterface

GEMCU Reaolout Moodlule

S

Ji4

ol o, F
210, I Q

NMENEEE

Page 12 of 16



Power Distribution for Front End Electronics

—

| 4.0

LOO WOLTAGE REGULATOR
- 3200
LDO WOLTASE REGULATOR
250V
2500

< INTERMAL BUS >

GIB RIC MNETS

EXTHRMAL BUS CABLE

LJ_ SILICON SENSOR |
ra— (e - aDC - FIFD rd FREA = LWDS <
J i
|1

APVIS-51 VIRTUAL GND [ L2, 128V )

LDO WOLTASE
REGUL.

.35y

SYSTEM GEND
ra

CONNECTED TO E- GNDVONLY IN OME POINT

SHIELDING SYSTEM 11 ISOLATIMNG TRANSFORMER

121 [SCLATIMNG TRAKSFORMER

LY

HIGH VOLTAGE POWER SOPPLY

LOW WOLTAGE POWER SUPPLY

FOWER DISTRISUTICHN IN FRONT END ELECTRONICS 110VAC
MOTEMAKE ALL CONKECTIONS AS SHORT AS POSSIELE

Page 13 of 16



Pr@@mto’cgjpe

(=

<]

R
faa
Chl

i

b
1

g
T

S

,
T

HEE | @

F

BT
car

(=1}

—

-4

A8 ea 2R R RR R s 8 e narnss

mﬁquI

i

R

SHGRRY G R

i3]

mazaE
L]
F

By

ARZA
T
1
R3
z .
%Jfa

55?5

ZL

I
i
jaat

43

g
=2
F

T
I.
|
(8T g ([
git

Kapton Hgbr'wl Schematie
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Kapton H’@brld rReadout Electronies

ADC Part of Readout FPGA Part of Readout

R T e
Fepeata,in 05 4 00,

Power Managing, Block overview of Readout :
Page 15 of 16
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A) 2D GEM detector and GEMCU_X readout

- 2D GEM and GEMCU_X WAS succegs{uug vealized and test. This units
work properly and they are veprogrammable by VHDL programming tool.
- Readout is vealized via TCPU. Program written tn Linux by Dave Underwood.

B) Assembling Silicon Sensors with Kapton Hybrid for test purposes to find
optimeal configuration of Front End Electronics.

- For test Pre-Prototype setup we use existing Phobos Silicon sSensors.
- There will be Phobos Silicon Sensor assembled with Kapton ngbrid Ln two ways:
1) Kapton Mgbfw{ glued on top side of Silicon Sensor and
2) Kapton Hybrid placed by side of Silicon Sensor.
- APV25-S1 dies are assembled on top of Kapton Hybrid and wire bonds are
capsulate with black epoxy resin

C) Readout from Silicon Sensor:

- To save money for Pre-Prototype readout electronics there s used existing
GEMCU_X readout electrontes ano software..
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