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1 | Advanced Techniques in LLRF control for XFEL - Colla

veer | Changes & bugfixes

(1) FPGA and RAM === === m e e e e e e e e (FL, 18.04.12)

Virtex @ VLX130, % done
to uTC V7)
“B256M16BP-CG) ,

compatible
(Nanya NTS

( -
/F'AM ha

mil Hotspot Snap: 2.5mil

H Toggle Heads Up Display
G Toggle Heads Up Tracking
D Toggle Heads Up Delta Or;
M Toggle Board Insight Len:

3Gbps -> 6Gbps (via feed throughs
recommended from Xilinx) needs space
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;zflng'i_ Changes & bugfixes

(FL, 18.04.12)
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X can not realized

because of lackof space
on the AMC board

can not rearranged
because of compatibility
to Z3 pin assignment
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Advanced Techniques in LLRF control for XFEL - Collaboration Workshop

European

XFEL Changes & bugfixes

(2) CLK tap POiNtS ==== === == e o e e e e e e e e e e e e e e (FL, 18.04.12)
/ - Small additicnal tap points for R70M .. R74M for CLE prober

(3) Remove DC-length compensation = ==—== === === e e e e e e (FL, 18.04.12)
/ - DC channel support stays, but all length compsnsation can bes removed.

(4) Replace local DC regulators to a global one for DC front-end OPVS == === =— e cmmmmemeun (FL, 18.04.12)

X - Remove DC stabilizers (U95A .. U%9A) sections and replace by one big +5,-5V driver.
Preferred position on the bottom side (may be conflict with device height)

lack of space on the top side of the AMC board
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1 | Advanced Techniques in LLRF control for XFEL - Collaboration Workshop

&'EE’I‘_ Changes & bugfixes

(FL, 18.04.12)

/ = CLK has to be fu
Shield Midlayer 2

e.g. CH1 spectrum o ] ' ‘IF/:

- CLK ot fully encapsulated -/ {
4’ Shield MidLayer 2 &nalog section’ |
eamange Layerstack/: !

ey
(BEsY ) € weLmnoLrz
‘\f’ ‘/ ‘ASSUUA“DN

Collaboration Workshop 2012, 07.08.12
Frank Ludwig, DESY



European

XFEL

! o 2 e

Advanced Techniques in LLRF control for XFEL

ﬂltﬁfﬁiﬁfﬂtﬂf”'lﬁkﬂi AL L

- Collaboration Workshop

Changes & bugfixes

1
11

Yy "."‘

¥ 3 1 '_‘an 1 : s -
R TaoAes | SURE | SOR0E | SO
st L B L gL Y et 1 " g T
QI (IR, I (ORI GO O‘O "-’*3 G’V

-I rH IL
{f1]

R S5 R B H TR IR H .

S
o

g 'A_

i e I e -"l |4..

-ﬁ.m—:&“ﬁ- HH S ?uﬁ.wi:a‘

Front Panel mmectors ZXSFEP ages, LK IN, DACl, DACZ, 2Zx Harlin
Assembl ariants (1} LLRF ausembly var:ant (Optlon l)
ot r £

K IN

Block installed

—EII
(2) Other appllcatlon asaembly var;ant

- CLEK_IN, DAC "1, DAC2 on p
- Digital Int __f1__ (Ha |
- EMI Block installed

smaller onss (MTCA like)

ront

; light pipe

- not on the f panel

lack of space on the top side of the AMC

(Option 2):

rejected from Struck

(FL, 18.04.12)

board
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SIS8300 V2 und SIS8900 V1 Crosstalk Messungen DC-Konfiguration

SISHI00 V2 SNDT  (moafioe]
SIS8500V1 SN1D rcp»hw»\mm il 1pF Feedback-C3)

auf gem L, Wit i 5 ADCS 1 DG mit 100M8-2 rgachiagen (Richt unase
1. sichimares Efiok, 65 It kaum Marker mehr in 0er FFT. 0 0vEL von dor Samg 15005 vrsch ¢ Froquenzon)

Sigral ¥iMHE 12 2dBen {MVpp) mil Rhoded Schwarz
ssung mit 1ool_gul FFT-Anoeipe

Abiesown Schiank] MANCHTal von MSSUNG 2 MESSUNG. daven M, pasehines Wt
ADC ADU5E nat . Datertian -25 0 channel solation/crosstalk

giesche Farmen i den Karanummem kinnzeennen oo Dus-ADCS

Wit 0 bt iin SicTibanes Maker im Moesfoor

S1S8300 V2 und SIS8900 V1 Crosstalk Messungen AC-Konfiguration

5138300,
SIS2900_

SNEE
1 SN0

Signal 15MHZ 10dBem (2Vipp) mit Rhoded Schwarz
Messung mit 1o0t_gul FFT-Arzege
wnal von Messung 2u Messung u..hul i Qlbahernss

Qeiche Farben n den Kanainumenem ;w-mw o Dud-ADCS
Wert 0 bedeutel, ke sichbarer Markes im Notsfioor

Nassafioor bet ca 0106 bis 0.08 entspricht (111, 11308}

1. Maasung mit modRDenem Ariisangtiter Jul der 5156300
Opergs sind ADB I ebwas hiheres Rauschen als ADS 136}

Sgralin Crosstul (FET-AMGRILO) in CRannd —= Soralin
Channel

Crosstalk in Channd (8] —>

vegerse G100 <200 <00 EEDONEEEEN

1. Fazit - Crosstalk besteht nur in penngen Mal Zum Nachbam s peepeisien Kanal | ~00aE)
-dh. innerhal eines Dual-ADCs kst der Crosstalk auch Ken
Groseer CroSSTaN, L UTING FUr SWiSCHiEn Ungeracen Karal-Nummenm auf (1,3,5,7.9)
N, 04 s Crurpstaik Uoerpning! O NachEsamansl ured 1L erst im garaut Kokgenden Kanal ot
- ewas Crossiak i I GRrseien ATt TWSCHen den Kangihuromen auf (2,46,8,10)
‘winchin den Dui-Chanrusts (DUl ADCS) Uit GRD und dee Versomung der wc Crptaipower
e Vitbindung o urgeaden Kandien s am Z3-Connedon su fnden
- Dmschen “rosstalk von 3 <75 T8
- wschen benachbarten geraden Kmngmmmuml won ca -85 4706
wﬂw\’hmy:uml\.ldex lorrekle 1. Duateritiatt des ADCs ir DC-Koppiung

1. Messung mit Boards im Ausbedorungsoustand
Abschimmung der

Sonalin Crosstalk in Channel (98 -=»

e gerder £
am wenigsien in andere Kanae (kurzeste Stecke 2
- das st vermuten, dass auch crosstalk Twischen den differontielen Sign:

Wie dndert sich der Crosstalk wenn 4 Trafos geschirmt sind 7

Sigalin C (FFT-Amgiitude 2 - Sgnalin Crosstalk in Channel (98]

2, Mg, Kangl 3 moiizien, u-uu.ng-,u_ :urwno\.- CpAmps 2um Z3-Conn am OpAMD getrenmi (499 OAm ) und Iput-Fis g Opamps mit 499 Ofem 2u GND 1oigelegt
CpAmps sind ADA1 3 (etwas ninenes Rau

Sraln Crovstal FET-Ampiude) n Channel —= Bgralin Crowtah n Charne (08) =

S ofm o e i o
s L R e et

Legerde  [NNOIE 100 <200 =300 FENDOMN o= F il = esirsdet Lopersde BN 05 -80S

1 Fast Crosstallk von CRanned 1 3uf Channel 3 2 6t weg, dh der Crosstalk kom v dem OpAME N den Signaiweq
= bl Spetsng won Kanal 3 ommt otz getnennier LaiLngen noch etwars curch (4,60, Sigral gent aber et dicht an ce Inputpins (Lbensprachen?)
- b mearkierte Weate sind e dhrch die Modifiation veriinderten Messwerte
wwd'ik.rd‘!mu-eLemm'unhmmuadmmﬂldw\w speisd und danach der Signalweg endel, dnded sich das Lbksuxhn ndeaka- Handle aursser dem Nachbarkanal 2 ric
sgiechen vor JOAMD IR “AUch nich (b i SoMVEFSOMUNG SEaffindo

ohone Fiilhung = urmerndén

3. Messung, Verbindung am Kanal 3 zum Z3-Conn wieder hesgesiell
20t G S500 660 DPAME-ALSGANG TUM Z3.Conn Aboetrenet (2 0 OhmF's mus)

a0t geen G500 o g Z3Cern an get OpAmgs 3t GND gessgt
= - Spwisung i ChY engitd FFT-Wert 0.8 (-51.77dB) in Chd (U otz Oph
Spbeung in Ch3 engitt FFT-Wert 0.5 (-5638) in Cha Uy O ! e 2 Eande mit A+SW und A5V

Spesung In Cha ergtt in alon andensn Kandion keinen meshansn Crosstalk
= Spetsung ailer NCENEN Kandie emibt N Ch3 08N SChon varhes pemessenen Crosstalk
- det Crosstal hommt atso sl der Listung vom 8900-OpAmp-Outpul 2um 8300-OpAmeviread ind. Z3) nustande

g 16022002

Legense  EISHNN-0 -85 60 (S

e ungeracen Kandlen ein Crosstalk von ca 52 8398
ch Swaschen bonachbaren geraden Kanalon sin Crosstalk van >-G5dE ot ks ADC channelsiotation crosstalk)

geschiemten Trafos engitd

courtesy of A.Gruttner (Struck)

= Transformer to be shielded or bridged!
= Crosstalk dominated by CHx coupling via LO in DWC.
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Advanced Techniques in LLRF control for XFEL - Collaboration Workshop

veet | Changes & bugfixes
(8) EMIBIOCK —=-===——— = m e e e e e e e (FL, 18.04.12)
/ — EMI metal block (c) DESY GND to chassis connection (yellow marked) (Option),
Add solderstop exactly near the hot-swap, space
(Omm % 13mm), distance pcb edge to middle hole Smm,
hole size for a 3mm screw massive connected to GND,
- Front panel hole and screw (3mm) for massive GND/Chassis connection
(8) DAC Z3 Option —====—=- === m e e e e e e e (FL, 18.04.12)
- Dual DAC output (QDACO+, QDACO-, IDACO+, IDACO-) option
3 options: Front Pansl, Z3 ox with oND option Unclear, because of lack of space
- Dual DAC output (QDACl+, QDACl-, IDACl+, IDACl-) at Zone 3 on the top side of the AMC board.
- Existing DAC Latency of SISS8300V2Z with about 115ns was accepted

(9) CLK External CLK input degradation

(FL, 18.04.12)

L XL

- Remove external CLK input clock spurious b

rearrange the clock chips power supply
(ADCLES46, MUX D, MUX E)

-> spend own power supply regulator

(10) 3.3V Logic Levels Incompatibility to Virtex V6/7 --========= === — e e e e (FL, 25.04.12)

- Delay and trigger section stays (ADCLKY946€6, MUX D, MUX E) - compatibility to SISS300V2
RTM CLKO, RTM CLKl stays, both signals will be delivered by DWC8300 V2.0

- MLVDS Ports 17-20 (Trigger, Clock, Interlock), MLVDS 125MHz is recommended.

- Timing distribution section clock-Divider, Clock-Diwvider, Clock-Path Multiplexer
The lines used only for slow paramster communication.
So an IZC expander to reduce FPGA pins or level shifter can be taken into

stays.

account.

(11) Compatiblity to V5/V6/V7, SFP, P2P (LLL) -~ —— === == === m oo moomo oo (FL, TJ 26.04.12)

MGT freqguencies at CLKO, CLEl, CLEZ, CLK3 for Ve
External operation for all CLEx outputs:

to V5,V6,V] communication.

125 xxxxMHz %20 (40) = 3 GHz (6GHz), 20 or 40 is a factor in the PLL chip
106.5MHz

250.0MHz

2x81.25MHz x n = 3GHz (6GHzZ)

81.25MHz

There will be boards based on Virtex 5,6 and 7, so
a different link szpeed. This is wvalid for SFPs
or switchable oscillators have to be used.

we need flexibility to be able to set

and PZP (LLL) links. Means clock divider

Si5338

Functional Block Diagram
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Advanced Techniques in LLRF control for XFEL - Collaboration Workshop

veer | Changes & bugfixes

(FL, 07.05.12)

AR S s

lack of space on the AMC board.
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European .
XFpEL Changes & bugfixes

**2: Decision : Z3 pin assignment recommendation for Digitizers -------------- (FL, 18.04.12)
SISB8300 V3 pin assignment: (grey marked signals changed to SIS8300V2)
SS3300L
J76 a b ab c d cd e f ef
1 PWR+12V PWR#+12V GND PS¢ DA GN\D SAE DA GND
2 PWR+12V PWR#+12V GND MP+3.3V &L G\D SLE |8l GN\D
3 DO+ DO- GND D1+ D1- GN\D D2+ D2- GN\D
4 D3+ D3- GND D4+ D4- GND D5+ D5 GND
5 D6+ D6 GND D7+ D7- GN\ND D&+ D8- GND
6 Do+ DS GND D10+ D10 GN\D D11+ D11- GN\D
/ 7 RESET+ RESET- GND GND GND GN\D GND GND GN\D
8INC NC GND ak2+ aK2- GN\D NC NC GND
9 QKD+ AKG- GND NC NC GN\ND K1+  dKi- GND
10 GND GND GND GND GND GND GND GND GND
J75
1CHO_ PA+ CHO PA- GN\D QDAC+ QDAC  G\D CHo T+ CHO TR GND
20H8 TR+ COHB.TF- G\D G\D G\D GND CH1_PA+ CH1_PA- GN\D X
3CH2 PA+ GR PA- GND QDACI+ QDACI- GND CH7 T+ CH/_TF- GND QDACYX, IDACx GND Zone3
4 G’B_TF'" G‘B_TF— GND GND GND GND Q‘B_PA"‘ CH3_PA— GND connection degradation
5CH4 PA+ CH4 PA- GND IDACI+ IDACI- G\D a5 T+ OH5 TR GND
6CH TR+ CH T G\D G\D G\D GND CH5 PA+ OH5 PA-  GND
7CH6 PA+ COHB6 PA- GQGN\D QDACD+ QDAC- GN\D B TF+ O3.TFF GND
8O TR+ COLTF G\D G\D G\D G\D CH7 PA+ OH7 PA- GND
9CH8 PA+ CHB PA- GN\D DA+ IDACD- GN\D CHI_TF+ CHI_TF-  GND
10CHO TR+ CHOTF- GN\D G\D G\D G\D CH9 PA+ OH9 PA- GND
- 10/05/12: (AG-Struck), Common mode of LVDS inputs (cd-5,cd-3,cd-1) can be done.
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Advanced Techniques in LLRF control for XFEL - Collaboration Workshop

&'EE’I‘_ Changes & bugfixes

(99) Unclear things ===ceecccccmconcccamancncnmcn s oe e —————————————————————— (FL, 03.07.12)
~/’ - RESET Option via Z3 decided, proposed Z3 pins 7a (RESET+), 7b (RESET-)
- RTM Management, RTM current readback ? - TBD, no common solution

AMC?Z2 - TPS256E¢

uTe

=1

luded at the moment.

- AMC Connector GND thermal reliefs Y/N ? unclear from EMI -> Reliefs

- AMC Rx19 RESET distribution (HK)
- FPGA load performance measurements with SIS8300_V2 with different spurious

- SIS8300L (HVF) — Jitter section <80fs, no DC-channels, bypass sections for EMI
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Thanks for your attention!
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