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%& LLRF Layout: Basic %,mvp
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Q% LLRF Layout: Reference as Input Fgge'm.“
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%& LLRF Layout: Single Input Timing and Control %e'mvp'
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%}d}% Global Communication and Control via ‘The Matrix: 1 Module FER\“:‘?
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%}&% Global Communication and Control via ‘The Matrix’:

12 Modules %!Eé‘;,"

N
Q Q Q Q
— “f - |
wy Yy _
= FPGA [y (= FPOA [ | (= FPGA fet ] FPGA [ = FPGA [ | [ FPGA [t | [ FPGA T = FPGA =
LLRF1 LLRF2 LLRF8 —‘ LLRF9 LLRF10 LLRF15
Up to 192 Fiber I/O’s
Full-Duplex 4.25 Gbps
16
i | X 1X | X X | X
72| |72 72| |72 72 7 Matri

atrix

EG EﬁeUptouModules—» Ei Eﬁ Eﬁ Ei Module
F F F F F F
P P P P P P
G G G G G G
A A A A A A
Reference Distribution . e | e
16 x16 Y16 16 kY16 x16

[ 144 X 144 ] 144 X 144 |
oret( 7y N | | . Ethernet
M Matrix Backplane (LTCA™) g d

CERN Timing Workshop February 15, 2008 Tony Rohlev




%}&% Frequency Reference, Time and Trigger Distribution Scheme
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%&% Frequency Reference, Time and Trigger Distribution

Scheme

(@elettra

LLRFO

Pref @— nnn

- s—oo—+— [ [ L[ -] LI L[L
iy - LLRF1
e Fref S— s—o—+— [ [ L Lee<J|LIJLI|L
:g Jnn
2 "6TP0
‘E <
— GTP1[L
Q The B
Matrix . LLRF14
GTP14[ — — o [l UL
1} Pref@ [ Lirro
— s—moi—+— [ [ L] e« LI L[L
o % [ urF
B o o = SN e e R NNl
] ¥
‘:;, GTPO[g
S
= GTP1[Z
Q The )
] SR
| Matrix | LRF14
GTP14[g m— —oi—— [ e[ LW WL

CERN Timing Workshop February 15, 2008 Tony Rohlev




%& Frequency Reference, Time and Trigger Distribution

Scheme
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%& Frequency Reference, Time and Trigger Distribution Scheme %e'mvp'

System LLRF Module FPGA
Frefl MV T Clock > > > »-
T N e T s T e T
ADC : 1 ) \ ' “‘Loop Back”
| AD => 0 ' NAT+AT => N4T ) ; Y
LPF HH CP
Ly Ay 9 8 7 6
4 I | I | I | [ 1
AD9510 = r - - -
ecovere
Clock DL
.
L ]
L
System LLRF Module FPGA
Fref{ MN\J Clock > 1
T L —1 |
0
ADC
“Loop Back”
AD => 0 N T+A.T=>N,T )
LPF HH CP A
4an
l e e |_|
AD9510 = r ~}
ecovere
Clock Lo

CERN Timing Workshop February 15, 2008 Tony Rohlev 10



Aligning the Phase

Setting the Time
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%&% Frequency Reference, Time and Trigger Distribution Scheme F&W
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%& Timing System Summary F(t%elRett%?

Requirements at Recelver:
 FPGA with high speed serial I/0
» External PLL with good VCO

Requirements at Master:
 FPGA with multiple high speed serial I1/O’s

What you get:

* Frequency Recovery (at noise quality of VCO)

* Line length drift compensation

» Multiple FPGA clocks aligned to 1/256 of a cycle
(16 ps @ 240 MHz)

» Time accurate to 1/256 of a cycle (for stamping
and event scheduling)
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%& Conclusion: Live a better life through FPGA'’s!
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