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1. PXD GROUNDING ITAINNOVAR®

 PXD ground have been defined in several documents that
have been prepared during the project.

— Safety and equipment protection ground
— Detector Performance ground (Noise ground)

e Safety & Equipment protection ground (Installation)
— Metal parts that can be energized — should be grounded
— Ground connections - Bonding and straps (size, etc)

— Electrical Laboratory codes and Low Voltage directive

 |[EC 61000-5-2 Ed 1.0 (1997): EMC-Installation and mitigation
guidelines: Earthing and cabling
 |[EC62305-1to 4 Ed 1.0 (2006): Protection against lightning

e |[EC 60364-5-54 Ed 3.0 (2011): Electrical installations of buildings.
Selection and erection of electrical equipment- Earthing arrangements,
protective conductors and protective bonding conductors.

* Detector performance ground ......
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1. PXD GROUNDING AN g

* Cooling blocks is defined as PXD local ground
— Cooling blocks (both sides) connected via low impedance
— PXD local ground connected to experiment ground

* PXD electronics ground (each leader) is connected to the
cooling blocks (Multipoint ground topology)

* Cooling pipes isolated & grounded
Experiment GND

Cooling pipes Cooling pipes

Isolation Detector (FEE)

ANG & DIG GND: ANG & DIG GND

Grounding Meeting
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1. PXD GROUNDING ITAINNOVADE

 Local ground implementation : Cooling blocks

— A unique ground structure for all PXD (Stainless steel)

* It should guarantee the same potential from DC to hundreds of MHz of all
PXD electronics

* Plots: Tscharlie Ackermann

Ny

. Both sides connected together via CF tubes
— Beam pipe connection is not allowed
— Special coating needed to guarantee DC connection

Grounding Meeting
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1. PXD GROUNDING ITAINNOVARE

 Local & detector gorund implementation : electronics gnd connection

— AGND-DGND: Already have a common point at module level

— A connection to local ground and detector ground are needed 2???

er e\ inner

™
;Amplow T
COOLING BLOCK e I
A1 Vsource o
7——[:Eﬁ
L T | ction
Amplow T To detector ground
[ — connection
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1. PXD GROUNDING ITAINNOVADE

* Local ground implementation : Cooling pipes

— CO2 and airflow pipes are electrically isolated
towards the outside via ceramic joint
* Inner part is grounded to cooling blocks
— It avoids any noise penetrated to detector electronics

e External part should be grounded to detector
— Safety requirement (Belle Il requirements) — No floating metallic pieces

Ceramic joint located

* Plots: Tscharlie Ackermann
‘ around ???? mm from the CB

€ >
~ ’\ )
\ | ’
N“
<= ¢ — —
*_' " Local GND -
Exp GnD
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2. CABLING TAINNOVAD®

 PXD have a complex topology for cabling the sub-detector.
— Voltages & Currents: Signal, Power & slow control cables

* Cables has been changed since last grounding discussion
(2014)

* Attention has been paid to the cabling shielding because it
may lead to some integration problems.

e Cable shield connection mainly defined by Belle |l
rules

— Both sides connection will be the preferred option
— Floating shields has to be minimized
— Other options need to be justified

Grounding Meeting

February, 2017, MPI, Germany 7dell



2. CABLING TAINNOVAD®

*Kapton: Power, control & Data
»Power (up to 30V, 2A)
»Sensing (LV, mA) ??
»Data, Ctrl, JTA

*Infiniband: Data Transmission

»Shielded & TSP
»Data, Ctrl, sense

EIA/TIA T568R Straight Through Diagram

i ]
I I
i PE—— *CAT6 :
: 20 —m2 : —_—
| —— i > JTAG
=N S5Pd——pas .
L @ A C—— >Shielded ??
i /ﬁ RMsicK | PA————— VAT
I ]

EIATIA 5688 STANDARD § Bl ——————— mm 6
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2. CABLING TAINNOVAD®

*Service cable 1 (x2): Power
» Power
»Inner Shields
» External Shields

*Service cable 2: Power & control
»Power (up to 30V, 2A)
> No inner shields

*LVDS cable (20pin): Power & control
» Ctrl
»Power ??
»Sensing (LV , mA)
> JTAG
»Shielded ??

Grounding Meeting
February, 2017, MPI, Germany



2. CABLING TAINNOVAD®

 JBX is considered the entrance to Vertex volume
— |t is the last good ground

e Shields connections:
— External shields

 15m long cables — Shield connected to both sides

— It protects against electric and magnetic fields
— It decreases the ability of the cable to radiate

e 2m long cable — Shield connected 1 side (JBX side)
— Electrostatic protection
— External and inner shields are independent

— Inner Shields
* Floating or connected 1 side (JBX side)

— Drain wires not connected

Grounding Meeting
February, 2017, MPI, Germany
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3. SUMMARY TANNOVAR®

To structure
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2. PXD GROUNDING ITAINNOVADE

* Several issues have been considered in the grounding

definition of PXD systems.
Multipoint grounding topology.

SYST1

SYST2

SYST2

Short ground connections

|Og |Z|/ ‘ G Zp1 * (wL)zgR

series resonances
Zg =R(ac)

-

~— - -Roc Fpq = 112mLC

> log F

Figure 6.7 The impedance of long ground wires

Belle Il General Meeting
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7 2.2 Grounding topology: Groundin e

TE=
implementation - Straps ITAINNOVA D™

* Multiple equipment or units must be connected to a signal
reference system (SRS) = for direct connection bonding straps are required

* Bounding straps: impedance highly
influenced by inductance L,

dependent on geometry T YY)
- resonances must be avoided | T

120

= Manufacturer —

100 g

DidB) | /
A g0

’ 500 | /

Wl bu, 3¢ Cha) Local ground at detector
Connection of length / \\ level (HF conection)

/=5cm

) \

1| /osoem \_ Short connections .

-0 10 20 30
(b) ' ——> Frequency (MHz)

Common Belle Il SVD-PXD Meeting
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2. PXD GROUNDING O

clean ground _

Fower supply

y Y —I/_ mains
logic analogue filter
- d ™
'\J.f [
)
— ug 24 — (I
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: i i : digital interfaces _; P
= e
g_:E ﬁ % E g E = ADC {_
i - - analogue section ;
digital section (ground plane) T N \. r

I/O ports

. case or chassis
do not connect digital 0V to ground here
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2. PXD GROUNDING

Standards

Media tensién

Baja tensién

Circuitos auxiliares —
Control

Medida

Tabla 2

ITAINNOVA DY

Secciones de los conductores de fase
o polares de la instalacién

Secciones minimas
de los conductores de proteccién

(mm32) (mm32)

S<16 S
16<«S<35 16

S=35 S/2

) Con un minimo de:

— 2,5 mm? si los conductores de proteccién no forman parte de la canalizacidn de alimentacién y tienen

una proteccion mecanica.

— 4 mm? si los conductores de proteccién no forman parte de la canalizacién de alimentacién y no tienen

una proteccion mecanica.

Belle Il General Meeting
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ITAINNOVA DY
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3.CABLING TAINNOVARE

Basic Concept for Differential Transfer

Basic Concept for Differential Transfer

Sectional View (Connection area)
. 1.5mm J

0.75 mm>| le | Patent pending

Virtual ground
plane - + Product Specification are
subject to change, please
check our website

.
|
-
o’ (http://us.fujitsu.com/
|
-
L
L1]
|

Outer shield

| 1.27 mm connectors) for the latest
specifications.

E=3 1 ==}

Signal Ground Gl |—»
L 1Btx1p{0) 51
1BtxIn{0) 52

\ Signal Ground G2
IBtxIp(1) S
1BtxIn{1) )
Signal Ground G3 -9
IBtxIp{2) 55

Signal Ground
18tx0p(0)
IBtxOn(0)
Signal Ground
18tx0p(1)
IBtxOn(1)
Signal Ground
18tx0p(2)

Differential pair contact

Ground/Power contact

iBtxIn{2) 56 18tx0n(2)
Signal Ground cAal-e Signal Ground
IBtxIp{3) 57 18tx0p(3)
18txIn{3) S8 18tx0On(3)
Signal Ground G5 | Signal Ground
1BtxOn(3) 59 18txIn(3)
1BtxOp(3) >1 IBtxIp(3)
Signal Ground GS |9 Signal Ground
1BtxOn(2) 1 1B8txIn(2)
1BtxOp(2) S1 1BtxIp(2)

Signal Ground G7 |-
1BtxOn{1}—{ 513

Signal Ground
IBtxIn(1)

18txOp{1) S14 18txip(1)
Signal Ground cY e Signal Ground
IBtxOn(0} S5 1BtxIn(0)
1BtxOp{0) S16 1Btxip(0)
Signal Ground Gy |—a Signal Ground
SHELL
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