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« Architectural Design « Architectural Layout for
Proposal ESS
— Basic Structure — Along the Klystron Gallery
— Signal Conversion Unit — Front-End Building
— Decision Logic Node « Latency Evaluation

— Special Considerations

* Realization Idea
— Signal Conversion Unit

— Decision Logic Node Slide deck is not self-explaining.
SLink Please read respective documents!

— Optical Protection Line
— Hardware Interrupt Line
— Mezzanine Cards
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Basic Structure — Architectural Building Zh School of

Engineering

B I oC kS aw IAMP Institute of Applied
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Two basic architectural elements:

* Decision Logic Node (DLN)

— Calculate protection logic
— Interface with Higher-Level Safety, Control System and Timing System

« Signal Conversion Unit (SCU)

— Interface with Sensor Systems
— Interface with Actuation Systems

SCU DLN
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Basic Structure — Interfaces Zh Eoraoning
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e SLink realizes interface between SCU and DLN
« Optical Protection Line for requesting beam switch-off
* FBIS Network

£
g scu oL
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% scu FBIS Network
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g scu
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DLN —

Scu Interface to Actuation Systems

5

Zircher Fachhochschule FBIS PDR, 14-15 August 2017



Engineering

IAMP Institute of Applied
Mathematics and Physics

(when used to interface with Sensor Systems)

SCU — Concept and Interfaces Zh School of
a

One SCU may interface with multiple diverse Sensor Systems
Actual interface realized on Mezzanine Cards

Serves as «local concentrator»

SLink interface to DLN(S)

n SCU o

S E | . 3 3
m N

O 8 ezzanine Car . 8 =
QO 0N — . O 4
o > — MezzanineCard ° S 3
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I —— Mezzanine Card
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SCU - Functional Behavior Zh School of

_ _ School of
(when used to interface with Sensor Systems) a lA::g'n':ffer:?Agppned

Mathematics and Physics

Sample discrete input signals

Sample data link inputs and decode data

Detect failures with respect to the discrete and data link inputs
Serialize input data and send it via the Slink

Additionally:

* Perform self-diagnostic tests

« Verify SCU hardware configuration

* Provide read/write acces to status and control registers
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SCU — Architectural Application Options Zh School of

IAMP Institute of Applied
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(when used to interface with Sensor Systems) a Engineering

SCU 1

SCU 2 DLN

SCU 1

SCU 2 DLN
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DLN — Concept and Interfaces Zh seaet

a IAMP Institute of Applied
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2 DLN = FBIS Decision Logic

« Single DLN processes «local part» of FBIS Decision Logic
 Compute Local Beam Permit

* Force Global Beam Permit to NOK to request switch-off

* Provide SLink interfaces

* Interface with Higher-Level Safety, Control Systems, TS

* Interface with OPL and FBIS Network

DLN
OPL Interface (bi-directional)

. ———— FBIS Network Interface

—~—— Higher-Level Safety and Control
System Interface (EPICS)

ESS Timing System Interface
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DLN — Functional Behavior

Basic Functionalities:

Deserialize SLink datastream
Provide Latching and Masking features
Provide Diagnostic Information

Logging

Compute FBIS Logic:

State Evaluation

Compute Local Beam Permit (+ Broadcast it)
Control Global Beam Permit

Compute «Enforced Modes»

Verify mode Consistency among DLNSs

Zurcher Fachhochschule

School of
Engineering

IAMP Institute of Applied
Mathematics and Physics
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DLN — Functional Behavior Eoraoning

Additionally:

* Perform self-diagnostic tests

« Verify the SCUs are operational and functioning correctly
« Perform SCU diagnhostic checks:

* OPL Integrity Check:

o Software Beam Permit:

* Inform ESS TS about Latched Local Beam Permits
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DLN — Logic Example: Simple OR Engineering

OPL
(representing the GBP)

LBPpin1 = BEAM-PERMIT-A A BEAM-PERMIT-B

BEAM-PERMIT-A —
BEAM-PERMIT-B —

ScuU 1 DIN1 —+— |

BEAM-PERMIT-C —— SCU 2 SN —— { LBPow; = BEAM-PERMIT-C A BEAM-PERMIT-D
BEAM-PERMIT-D — = —
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DLN — Logic Example: 2003

BEAM-PERMIT-A — SCU 1 DLN 1

OPL

BEAM-PERMIT-A — SCU 1 I| DLN 1 BEAM-PERMIT-C — |

SCU 2 DLN 2
I BEAM-PERMIT-D — —

BEAM-PERMIT-C — | |

SCU 2 DLN 2
BEAM-PERMIT-D — | |

LBP = 2003(BEAM-PERMIT-A; BEAM-PERMIT-C; BEAM-PERMIT D)
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OPL

DLN

«Triggered» when the FBIS causes a:
Beam Permit Output—p»| . * Beam Inhibit
SCU 1 Actuation-System-A
<&—Status Feedback———— * Regular Beam Interlock
Beam Permit Out put— A ion- m-B
SCU 2 <@—Status Feedback———— ctuation-Syste

| . «Triggered» when the FBIS causes a:
Beam Permit Output—»| ;
| SCU 3 . StatusFeedbaci Actuation-System-C * Emergency Beam Interlock
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MP-related Systems Directly Interfacing with

the Optical Protection Line
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OPL

SCU
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|

BEAM-PERMIT MP-related System
(FBIS input)

OPL

DLN

|

h sity
ppl fences
aw IAMP Institute of Applied

Mathematics and Physics

BEAM-PERMIT MP-related System
(FBIS input)
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Realization Idea

Zurcher Fachhochschule
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SCU - Breakdown Structure

«block»
SCU

«block»

1 19" Subrack
«block»

2 PowerSupply
«block»

1 SCU-Carrier

«block»
0.12 Mezannine Card
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SCU - 19” Subrack and Redundant Power
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SCU — Carrier
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Signal Conversion Unit Carrier
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DLN — Breakdown Structure
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«block»
DLN
«block»
1 mTCA Shelf
«block»
DLN-Carrier
2
«block»
0.2 SFP-FMC
«block»
2 DLN-RTM
‘ «block»
0.2 Mezzanine Card
«block»
1 EVR

Zurcher Fachhochschule
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Reserve
(full-size slot)

FBIS Decision Logic Node Carrier
Channel B (mid-size slot)
Reserve
(full-size slot)

FBIS Decision Logic Node Carrier
Channel A (mid-size slot)

Reserve
(full-size slot)
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DLN — Carrier and RTM

DLN-RTM (Version 1) | |DLN-Carrier
[ _1|_ _______ 1
I | ﬁ
| Zone 3 :: Zone 3 ,
i Interface || Interface |
— i ' FPGA
________ I | FMCSlot 1
-
i
i
i
!
i
| FMC Slot 2
!
!
MC Slot #1 !
i
!
i
u !
AMC Interface - —- . CPU
FBIS Network
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DLN — Carrier and RTM (with 2 MC Slots)

DLN-RTM (Version 2) J JDLN-Carrier
_______ _1|_ e |
— Zone 3 Iy Zone 3 .
——  Interface | Interface |
— ! e FPGA
———————— S FMC Slot 1
MC Slot #1 -
I
I
i
i
!
I
i FMC Slot 2
i
!
MC Slot #2 i
i
!
i
o L
AMC Interface +-—-—: - CPU
FBIS Network
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Optical Protection Line

DLN 1

DLN 2

DLN 3

DLN 4

DLN 5

Zurcher Fachhochschule

OoPL
(representing the GBP)

Global Beam Permit states:
OK = square waveform
NOK = no light

DLN 1

¥

DLN 2

DLN 3

o
3
_|

> m— OPLR

T

Zurich University
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zh
aw

DLN 4

Lo

OPL Mezzanine Card
configured as termination

> OPLR -

DLN 5

@

OPLR

Lo~

OPL Mezzanine Card configured
as repeater

- > OPLT

¢

kKl

strand 1

strand 2

25

FBIS PDR, 14-15 August 2017



Zurich University
of Applied Sciences

School of
Engineering

aw IAMP Institute of Applied
Mathematics and Physics

Optical Protection Line

DLN 1 .
Non Global Beam Permit states:
— | (representing the GBP) OK — Square Waveform
] NOK = no light
DLN 3 B
DING | DLN 1 DLN 2 DLN 3 DLN 4 DLN 5
piNs [ OPT > | OPLS -— | OPLR | -— | OPLR | P — | e
X

DLN?2 interrupts the OPLsignal
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L e o
* B T
c 1 c
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Normal Edge CHil % 2.48

0 H [ T Main = 125 k 100ns/div
[ 3 ' .
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Hardware Interrupt Line

OPL
MC Slotm
OPL Mezzanine Card

E
c e FPGA logic on
- carrier

MCSlotn £

Interface to the PLC based M
Local Protection Systems Tk PLC based LPS
Mezzanine Card
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Hardware Interrupt Line Engineer
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OPL
MC Slotm
OPL Mezzanine Card
E
c g FPGA logic on
L~ carrier
MC Slotn £
Interfaceto the LEBT 1
Chopper Actuation 1 LEBT.Chopper
System 1 Actuation System
Mezzanine Card
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MC — Signalling Patterns
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Mezzanine Card

Mezzanine Card

——  FPGAA

Mezzanine Card

|<—' FPGA A

FPGA B

Mezzanine Card

’—> FPGA A
_>
— FPGA B
Mezzanine Card
—_— — FPGA A
_>
—P FPGA B
Mezzanine Card
—> &k FPGA A
_>
FPGA B

Zurcher Fachhochschule

P FPGA B

FPGA A

FPGA B
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OPL Mezzar“ne Cal‘d I School of
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(When used as Repeater) IAMP Insiiute of Applied

Mathematics and Physics

Receiver (top) Sender (top)
Transmitter (bottom) Transmitter (bottom)
S— Switches S—
OPL Input (strand 1) e -» OPL Output (strand 1)
OPL Output (stand 2) 4— — OPL Input (strand 2)
[ 1002 | [ 1003 |
Interrupt
Handling

N [ — = — [ N
=) 8 [} [} “r_G‘ Q2 Q [ g =
oo = Z B @ 2 2 B 2 ap
S v e 2 o = = (7] S
—
B o] ] © w ] & o 5
©n — c 0] < c hu 7Y
© ® £ T S ® ©
c — + + — c
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%" c © © c %’J
— 20 © o 20 ~
M (] c c M —
o A 20 N o
o = 7] @ = o
o d = o
o o
o (@)
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(When used as Termination) IAMP Insiiute of Applied

Mathematics and Physics

Transmitter (top)
Receiver (bottom)

—M) = OPL Output

| loo2 | | 1loo3 | = OPL Input

Interru pt
Handling

12C &

Heartbeat =)

Enable =

Interru pt €

OPL2 signal at receiver €
OPL2 signal strength €=

OPL1 modulation signal =»
OPL1 signal at transmitter €&
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LVDS Mezzanine Card

1
RJ45
I
RJ45 | | ‘
LVDS Driver/ LVDS Driver/
Receiver Receiver
10-1 10-8
[ ] [ ] [ ]
Direction Direction
Control Control
ID+Config 5 5
T T T
5 5 . .
Q 0 \ Depending on configuration
= % either an input or output
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RS422 + Ethernet Mezzanine Card
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Carrier Pin Assignment
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OPL repeater configuration OPL termination configuration Channe

Signal Direction? | Signal Direction? | A | B
1 OPL1 signal strength Out - - X | X
2 OPL1 signal at receiver Out OPL1 modulation signal - X | X
3 OPL1 signal at receiver Out OPL1 modulation signal 2 - X | X
4 OPL1 signal at transmitter Out OPL1 signal at transmitter Out X | X
5 Enable In Enable In X | X
6 Heartbeat In Heartbeat In X | X
7 OPL2 signal strength Out OPL2 signal strength Out X | X
8 OPL2 signal at receiver Out OPL2 signal at receiver Out X | X
9 OPL2 signal at transmitter Out - - X | X
10 | SCL (12C) ® In SCL (12C) ® Input X | X
11 | SDA (12C) ¥ InOut SDA (12C) ¥ InOut X | X
12 | Interrupt ® InOut Interrupt ¥ InOut X | X
13 | VCC (power supply)® - VCC (power supply) ® - - -
14 | GND (power supply)® - GND (power supply) ® - - -
1) Directions as seen from MC
gé&r:glvt\)lgse%:&eaizi?rgte)lusk;n;é/:r::;il\f;)é ?;Zféﬂgﬁ;%?i{laiﬂng;g?ﬁiy%iﬁem to drive the signal would be possible when the OPL signal is a DC-signal or when the OPL signal is a
3) Identical for all Mezzanine Cards
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Architectural Layout for ESS
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Along the Klystron Gallery "

aw IAMP Institute of Applied
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* One DLN for every Beam Line Section
 Installation in the rack closest to FEB

 One SCU per Rack Island

 MC and local patch kabels to Sensor Systems
 Redundant SLink to DLN
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Along the Klystron Gallery — Close-Up

SCU

Signal Conversion Unit Carrier

MC
Slot #1

mC
Slot #2

MmC
Slot #3

MC
Slot #4

MC
Slot #5

MmC
Slot #6

MC
Slot #7

MC
Slot #8

MC
Slot #9

MC
Slot #10

FPGA B

mC
Slot #11

IncludingFPGA
jeon iy,

MC
Slot #12

I Power Interface I_l Maintenance Interface

SLink for cross-verification

Zurcher Fachhochschule
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DLN-RTM (Version 1) ‘

MCShot#1

FBIS Network

DLN-RTM (Version 1) ‘

MCShot#1

DLN

[2x4
additional

DLN-Carrier

Slink

FPGA

Interfaces
as option

r

FMCSlot 1

FMCSlot 2

[2x4
additional

DLN-Carrier

Slink

FPGA

— | Interfaces
FMCSIot 1 as Option

FMCSlot 2
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Signals from Sensor Systems in other Rack
lines of the Front-end building

OPL
to/from Klystron Gallery
A

Sensor System

Rack:4:BI Rack:8:1CS Rack:7:MPS

PatchPannels

FBIS SCU (LEBT Ch.)

FBIS SCU (MEBT Ch.)

FBIS SCU (IS BIF/RBIF)

FBIS SCU

ittt

RackLine:FEB-020

FBIS DLN

f

FBIS SCU (IS EBIF)
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Interface to Actuation
System

DLN

|__[[pwcarrer

Zone 3intertace | Zone 3 mertace

T

Fucsors

sz

Zone 3ierace } 2one 3 terface

RIS

Fucson 1

Fucsn2

SLink Channel A

OPL  OPL
ChannelA  Channel B
DLN-RTM (Version 1)
OPL Mezzanine [——;
Card
DLN-RTM (Version 1)
b
OPL N ine [——T
Card
OPL OPL
Channel A Channel B

SLink Channel B

OPLMC
MC
Slot #2
MC
Slot #3
MC
Slot #4
OPLMC

mC
Slot #6
MC
Slot #7
mC
Slot #8
mC
Slot #9
mcC
Slot #10
mcC
Slot #11
MC
Slot #12

FPGA A Slink #A3
Including FPGA SLink #A4

environment circuitry.

SLink #B1
Slink #B2
FPGA B Slink #B3
Inclucing FPGA Slink #B4

environment ciruitry

Power Interface Maintenance Interface
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Latency Evaluation
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Latency Evaluation

Tepmg
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iﬂ/Su mmary

Refrence: Activation of the MEBT Chopper
Distances between buildings guessed
Rather on «pessimistic side»

e Within FEB ca. 1.2 pS

e From DTL Section ca. 1.8 uS

* From SPK Section ca. 2.0 pS

* From MBL Section ca. 2.4 pS

* From HBL Section ca. 3.2 pS

e From HEBT Section ca. 3.4 pS
 From Tgt Building ca. 5 pS (72% cable)

Zurcher
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For more information see document;:

FBIS Architectural Design_Proposal

Contact:

zh Martin Rejzek
aw martin.rejzek@zhaw.ch

http://www.iamp.zhaw.ch/sks
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of Applied Sciences

Demonstration Zh Eoraoning

aw IAMP Institute of Applied
Mathematics and Physics

HiL Simulated Optical Protection Line (uni-directional) signal

Transmitter

SCU DLN

AES-KU040-DB-G

Frequenc:
(Xilinx Development Board) q Y

Generator

AES-KU040-DB-G
(Xilinx Development Board)

FTLX1471D3BCL FTLX1471D3BCL J OPL
PXI System ) (Optical SerDes 10Gbs) (Optical SerDes 10Gbs) | Repeater
Beam Permit 1 FPGA

RS422 RS422
- —
Transmitter Receiver Heartbeat
; o
RS422 Beam Permit 2 RS422
o e— - ‘ FPGA
Transmitter Receiver 9
Enable lo)

- Receiver ‘
Optical Proteftion Line (uni-directional) signal representing the Global Beam Permit

Probe: ch4 Ch2 Ch3

a7
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of Applied Sciences

Demonstration Zh Eoraoning

aw IAMP Institute of Applied
Mathematics and Physics

HiL Simulated Optical Protection Line (uni-directional) signal

Transmitter

SCU DLN
IFC1410
Frequency
Generator
AES-KU040-DB-G HTG-FMC-X4SFP+
(Xilinx Development Board) (Quad SFP+ FMC)

FTLX1471D3BCL FTLX1471D3BCL OPL
PXI System ) (Optical SerDes 10Gbs) (Optical SerDes 10Gbs) | Repeater
Beam Permit 1 FPGA

RS422 RS422
B T itter Receiver
ransmi Heartbeat
RS422 Beam Permit 2 RS422

— — FPGA

Transmitter Receiver
P2 EXT I Enable
Dummy Piggy-Back

2lec e

- Receiver ‘
Optical Proteftion Line (uni-directional) signal representing the Global Beam Permit

Probe: Cha Ch2 Ch3
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Zurich University

Measurement (SLink = 1 m)
Beam Permit 1 = OK Zh Eoaering
Beam Permit 2 = OK AW e

[l File | T Verical | ++ Timebase I Trigger [= Display # Cursors || Measure @ E Math | = Analysis = X Utilities = # Support

F
Measure P1:freq(C1) p2:freq{C3) P3:ampl(C3)
value 10,0000 MHz 25.735 MHz 500 mv
status A A A
c1 c3 Timebase -48 ns
2.00 Vidiv 2.00 Vidiv 1.000 Vidiv 5.00 Vidiv 200 ns/div Stop 1.82v
550 mV ofst 0.00 V offset 0 mV offset -15.00 V ofst 4.00kS 2.00GS/s Edge Either

TELEDYNE LECROY 8/M11/2017 3:34:21 PM
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Measurement (SLink =1 m)
Beam Permit 1 = OK->NOK Zh sehoolor

Engineering

Beam Permit 2 = OK QW v o sopie

[l File | T Verical | ++ Timebase I Trigger [= Display # Cursors || Measure @ E Math | = Analysis = X Utilities = # Support

PN TN Vo PP NN N Vo AP o PN T YN i P E PN

F!
Measure P1:freq(C1) p2:freq{C3) P3:ampl
value -- — 3.335V
status Fi F'y v
c1 c3 Timebase -48 ns
2.00 Vidiv 2.00 Vidiv 1.000 Vidiv 5.00 Vidiv 200 ns/div Stop 1.82v

550 mV ofst 0.00 V offset 0 mV offset -15.00 V ofst 4.00kS 2.00GS/s Edge Either

ﬂ Hardcopy saved to: \WEB Disk\Sine6kHz25CP19.png

812017 3:34:45 PM
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Measurement (SLink = 1 m)

Beam Permit 1
Beam Permit 2

1 File | ¥ Vertical | ++ Timebase

= NOK->0OK
= OK

I Trigger [= Display # Cursors Il Measure

Measure P1:freq(C1)
value --
status i

C1 c3
2.00 Widiv 2.00Vidiv
550 mV ofst 0.00V offset

TELEDYNE LECROY

Zurcher Fachhochschule

p2:freq{C3)

i

1.000 Vidiv 5.00 Vidiv
0 mV offset -15.00 V ofst

&
P3:ampl(C3)
= 3.358V
i3

Zurich University
of Applied Sciences

School of
Engineering

aw IAMP Institute of Applied

Mathematics and Physics

© Support

S |V YT P B AV PR T PR U B Vv g e

Timebase -48ns
200 ns/div Stop 1.82v
400ks 2.00GS/s Edge Either

812017 3:34:41 PM
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Zurich University
of Applied Sciences

Measurement (SLink = 21 m)
Beam Permit 1 = OK->NOK Zh
Beam Permit 2 = OK QAW o riectmies

[=] Display # Cursors | Measure | B Math | |- Analysis X Utilities  # Support

School of
Engineering

[l File | T Verical | ++ Timebase I Trigger

P PN i LV PP g PR T RPWET W i P g P P W

)twf'iwf‘”uw

F

Measure P1:freq(C1) p2:freq{C3) P3:ampl
value -- — 3.335V

status Fi F'y v

G c3 Timenase 48 ns
2.00 Vidiv 2.00 Vidiv 1.000 Vidiv 5.00 Vidiv 200 ns/div Stop 1.82v
4.00kS 2.00GS/s Edge Either

550 mV ofst 0.00 V offset 0 mV offset -15.00 V ofst
TELEDYNE LECROY 8/11/2017 3:35:58 PM
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Zurich University

Measurement (SLink = 21 m)
Beam Permit 1 = NOK->0OK
Beam Permit 2 = OK

School of
Engineering

aw IAMP Institute of Applied

Mathematics and Physics

[l File | T Verical | ++ Timebase I Trigger [= Display # Cursors || Measure @ E Math | = Analysis = X Utilities = # Support

WWMWW%MMM\WMM

A T T AT YT R P T TV P

&

Measure P1:freq(C1) p2:freq{C3) P3:ampl(C3)
value -- — =3.329V

status Fi 'y 1
c1 c3 Timebase -48 ns
2.00 Widiv 2.00Vidiv 1.000 Vidiv 5.00 Vidiv 200 nsidiv Stop 192V
550 mV ofst 0.00V offset 0 mV offset -15.00 V ofst 400ks 2.00GS/s Edge Either

TELEDYNE LECROY 8/11/2017 3:35:20 PM
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School of
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Backup Slides

Zurcher Fachhochschule
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Zurich Unib
of Applied Sciences

IAMP Institute of Applied
Mathematics and Physics

DLN Integration into SCU aZ ERa T

mTCA Shelf MC Bay

MC
EVR — Slot #1

Power Interface

MC
et Slot #2

DLN-Carrier

—————— mcC

|
| Zone 3 nterface | ; — Slot #3
: r FPGA

FMCSlot 1
mC
— Slot #4

MC
FMCSlot 2 _— Slot #5

MC
. Slot #6

AMC Interface c——— Py

DLN-Carrier
. MC Bay
! Zone 3 Interface ;
! _ FPGA

| FMCSlot 1

MC
Slot #1

Power Interface

MC
FMCSlot 2 Slot #2

MC
Slot #3

AMC interface |+ — - — o
mMC

Slot #4

MC
Slot #5

MC

Slot #6 56
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Zurich University
of Applied Sciences

Latency Evaluation (complete Daisy Chain)  ZK Eramaing

aw IAMP Institute of Applied
Mathematics and Physics

/Summary O

Refrence: Activation of the MEBT Chopper
Distances between buildings guessed
Rather on «pessimistic side»
DLN integrated into SCU (no SLink) /Values from previous slide: A
Daisy Chain through all SCUs e Within FEB ca. 1.2 pS
e From DTL Section ca. 1.8 uS
* Within FEB ca. 1 pS e From SPK Section ca. 2.0 pS
« From DTL Section ca. 1.2 pS « From MBL Section ca. 2.4 pS
e From SPK Section ca. 1.9 pS e From HBL Section ca. 3.2 pS
» From MBL Section ca. 2.8 uS e From HEBT Section ca. 3.4 pS
« From HBL Section ca. 4.5 uS  From Tgt Building ca. 5 pS (72% cable)
e From HEBT Section ca. 4.8 pS - /

k. From Tgt Building ca. 5.8 uS (75% cable) j
57
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Zurich Universi
of App\ ied Sue ce;

PSI Center For Proton Therapy — Zh el

Engineering

Patient Safety System

Mathematics and Physics

Main Patient
PSI Therapy .
Safety Switch Cyclotron
Control System and g;, ntroller y
Signal
Operator
Console Garé\rﬂiner — Beam Blockers
Patient Gating
System
Beam Monftors — s Graphical User
Safety
System Interface
Beam Tuning
Verification
System
Proceedings of I[CALEPCS2015, Melbourne, Australia - Pre-Press Release 23-Oct-2015 11:00TUC3004
Beam Blockers
Signal REUSABLE PATIENT SAFETY SYSTEM FRAMEWORK
Converter FOR THE PROTON THERAPY CENTRE AT PSI
";’ﬁgﬁior’sciirtl:g Box P. Fernandez Carmona, M. Eichin, M. Grossmann, E. Johansen, A. Mayor, H.A. Regele
gggtem PSL, Villigen, Switzerland
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PSI Center For Proton Therapy — - e o

Engineering

Patient Safety System

Mathematics and Physics

G3 PasSS System Overview

;— ————— I |=———— - System
| Tosmer leg T G3Pass Adapter | |l | ===
i |
SenSOI' I I : . Signal E I | AMAKI :
System I " I i 4 Converter 1 | MPSSC | | I :
¥ 4—'—' ! Box 1
| Box ! ; lotro
] S N B L o | |
—_—_—_—_—_— ! I I
i | > ' | |
B E— | <} _L
' S | o <« ! . |
I BTVS I ' X | : h BMD2 I
| — | I -
| bcas I 1 Q Pass Logic Pl T T —
I i 1 a Controller :' [| MvAca I
MMDC4a I E i
! : v ;
. L o )
l Gﬂ'tl;g B Signal :
__________ L ___:ys_____ __l ! & Converter i
| i Box 2 ]
1 I !
VMS 1 : |'
| 1
VARIAN - MR :
| ' |
SYSTEM ] 1
I ! )
I
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Zone 3 and FMC 10’s ERa T
IAMP Institute of Applied
Mathematics and Physics

: : FMC Standard:
DESY Zone 3 Connector Pin Assignment

Recommendation for Digital Applications Clocks
MTCA.4 management zone: JTAG
- Power, 12C, optional JTAG support 12C
o _ Power
Digital signals in the user zone:
- Class D1.0: 48 LVDS /O signals _
« Class D1.1: 42 LVDS I/O signals, 2 high-speed links LPC: _ _ _
. Class D1.2: 38 LVDS I/O signals, 4 high-speed links * 34 pairs user-defined signals
- Class D1.3: 28 LVDS I/O signals, 8 high-speed links e 1 MGT pair
- Class D1.4: 8 LVDS /O signals, 16 high-speed links
HPC:

Digital signals with a fixed direction: ] ] ]
- 2 LVDS low phase noise clocks * 80 pairs user-defined signals

- 1 LVDS timing output signal e 10 MGT pairs
- 3 LVDS outputs for user applications e Additional clocks

62
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