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Crate distribution

1 RF-station L1

3 RF-stations L2

21 RF-stations L3

Courtesy:
W. Wierba / IFJ

Schematic view of accelerataros and LLRF Stations positioning

18.10.2010
INJECTOR
s e 3,9GHZ cryomodule
Gun J0 - 1 cryomodule, ~12 m, 8 cavities Heailiis

e |

1 - LLRF station for GUN System - Main and Spare systems, type 1 (2 racks)
2 - LLRF station for JO cryomodule - Main and Spare systems, type 2 (3 racks)
3 - LLRF station for 3,9 GHz System cryomodule- Main and Spare systems, type 2 (3 racks)

Total 3 sets of racks, 16 U heights, 2 types

—— - —— -

Wlerator -1 RF Station (4 cryomodules), XTL RWW

Cryomodule #1 Cryomodule #2

Cryomodule #3

Cryomadyls #4

H B~ 4]

1 - RF racks for cryomodule #1 & 2 - Main & Spare System, %z of LLRF Station

2 - RF racks for cryomodule # 3 &4 - Main & Spare System, % of LLRF Station
Total 4 sets of racks for LLRF, 26U (28U7?) heights, 3 racks in set

O - Racks for other System companants

RF - Racks for RF Group

L2 acoe}rator - 3 RF Stations (12 cryomadules), XTL Rooms 3 -8 ‘

IN

| | RF Station # 2 (4 cryomodule) | | RF Station # 3 (4 cryomodule) |

| cryoa | cryo 1 ‘Gi'yo#i Cryo #3 | Cryo #4 Cryn'#f‘&'ryo-ﬂ Cryo #3 | Cryo #4

1- RF racks for cryomodules #1&2 - % of LLRF Station
2 - RF racks for cryomodules #3 &4 - )4 of LLRF Station
Total 6 sets of racks for LLRF, 26U (28U7?) heights, 3 racks in set

L3 accelerator - 21 RF Stations, XTL Rooms B - 28 |

RF Station # 1 | RF Station # 2 | RF Station # 21 |

Cryo

#

Cryo | Cryo | Cnvo | Cryo | Cryo | Cryo | Coo ||| Cryo | Cryo | Cryo | Cryo
#2 #3 #4 #1 #2 #3 #4 # #2 #3 it
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1- RF racks for cryomodules #1 &2 - ' of LLRF Station
2 - RF racks for cryomodules #3 &4 - ' of LLRF Station
Total 42 sets of racks for LLRF, 26U (28U7) heights, 3 racks in set
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In the Tunnel

- — _—
|
Cryo-module 1 Cryo-module 1 Cryo-module 1 Cryo-module 1
8 Cavities 8 Cavities 8 Cavities 8 Cavities
E o E i
8x Power Forward E 5le & 8x Probes 8x Power Forward E &E © |, —8xProbes
Diagnostic o ﬁ O Lo Bx Piezo Sensor E: flo v K 8x Piezo Sensor
S|af 3fe & Control sae 83 & Control
~ Clock Distribution s 3L S| PBls
& Iz
MO <|5 ' A5
1 B Master/Slave = |
(_} = U —_
i LLRF System -
Klvstron Beam Diagnostics
ystro Klystron Control =
Control |- Low Latency Links (Fast Feedback)
Klystron Diagnostic = >
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SET OF RACKS FOR RF STATION SYSTEM FOR L2 & L3 IN XTL
U-TCA DESIGN HALF - DISTRIBUTED

18/10/2010

FIRST SET OF RACKS

/Must be on top of the rack

SECOND SET OF RACKS

PIEZO Patch Panel - 2U - Calibration box PIEZO Patch Panel 2U - Calibration box
20U 2U
Interlock Patch Panel RF Reference Link Interlock Patch Panel RF Reference Link
3U LO Generation & 3U LO Generation &
Distribution Box Distribution Box
9U uTCA crate 9U uTCA crate
o 150mm card 150mm card
=1 2 2
o
3 S Front-Rear cooling GU Front-Rear cooling
20 20
Piezo Controller Piezo Controller
4U 44U 2U - +12V, +15V, +48V 4u 4u 2U - +12V, +15V, +48Y
Freq. Tuning Motor Freg. Tuning Motor POWER SUPPLY (redund) Freg. Tuning Motor Freq. Tuning Motor POWER SUPPLY (redund
Driver (Cold) Driver (Cold) U -Com. Fanel Driver (Cold) Driver (Cold) 1U - Com. Pane!
20 20 2U - Spare U au 2U - Spare
Coupler Motor Driver Coupler Motor Driver 3U Coupler Motor Driver Coupler Motor Driver 3u
(Warm) (Warm) Clystron Driver Signal (Warm) (Warm) Clystron Driver Signal

- RF Cables Patch Panel =
(on Top in calibration Box)}

Courtesy:
W. Wierba / IFJ

One block - can not be splitted
and moved
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Inputs from
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REFM TMCB PIEZO

TMCB DCM

4+ 4 4

' Physical layer: 2x diff. pair, RJ-45
Different signals and pin assigment!!
‘ Different protocol !?
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Timing

RJ45 as |0 Connector

Pin T568A Pair T568B Pair Wire  T588A Color T5688 Color Pins on plug face (socket is reversed)
ug
1 |a 2 tip o = ¢
Clock or white/grean siripe | whitedorange strpe
Trigger 2 |3 2 ring ) I T . Fin Position
L green solid orange sofid ~ =8
: 317} A 3 — 55
> VDlt — v i white/orange siripe|white/green siripe = ‘3:
i ] ing D — B
ClDCI‘( or i solid blue solid |
: ] s b
T”gger | ol : o white/blue stripe | white/blue stripe
GND —— 5 |2 3 g T—— 3
orange solid green solid
7|4 4 tip G_ o . @
Clock or white/brown stripe | whita/brown stripe
4 4
Trlgger L i i brown solid brown solid
TPS2082
Vee = e o . . TPS2092:
el am—y——s—— ToPin3 Power switch with
. * e 250ma current limiter.
b . . Quad version:
\ P by T TPS2097
M
Movember 25, 2011 Kay Rehlich, 11T PRELIMINARY 1IN 23

Data

ElATIA 56BE
Fins - 12345678

mnu
2|1|
3

Pairs -

Pin Colours

1 White and COrange
2 Qrange

3 white and Green
4 Blue

5 White and Blue
B Green
7 wihite and Brown

g Brown

Pair 2: CLOCK
Pair 4: TRIGGER
Pair 1: Data

Pair 3: Data

Pins 1,3,5 and 7 are positive

pole of the pair
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/Two central slots
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Star configuration : Controller to 1Q detectors
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Beam direction

v

Master uTC Slave uTC

Slave <- < B> Master ->

Slave -> Master <-

Previous RF station <- BPM <-

Previous RF station ->

Next RF station -> Toroid <-

Next RF station <-

BBF -> Central unit <-

Central unit ->
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BBF cl:harge

BBF Osc. ‘ 3 feedback loops to stabilize photoinjector laser & charge
BBF BBO

|Laser‘

BC2

BBF Gun BBF I1 BBF L1 BBF L2

4 feedback loops to stabilize arrival times, compression, shape & energy

\ J
I
BBF L3 1 feedback loop to stabilize final beam energy
S | ion — LLRF Collab ion Meeting, 14-16 D ber 2011, W Uni ity of Technol /40
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Beam direction R LP1-VS LP2 - VS LP3-VS LP4 - VS
A A A |

AOGIAO7IA08 AOQIAlOIAll A12IA13IA14IA15 A161A17IA18 A191A201A21IA221A23 A241A25

LLRF LLRF LLRF LLRF
Sub-central Sub-central Sub-central Sub-central
LatenF:y: < 255m >
5 Station grouped 4*130ns+2*2*300ns = 1.72us
10 stations grouped 4*130ns+2*5*300ns = 3.5 us
20 station grouped 4*130ns+2*10*300ns = 6.5 us
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Beam direction R LP1-VS LP2 - VS LP3-VS LP4 - VS

A A A A

J | |
W [AOGIAO7IAOBIAOQIA1OIA111A12IA13IA14IA15IA1GIA17IA181A191A201A21IA221A231A241A25]

LLRF LLRF LLRF LLRF
Latency: Sub-central Sub-central Sub-central Sub-central
Direct: 1*130ns+4000ns — 2660ns =1.46us + Toroid Elect.
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