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Abstract

The upgrade of the ATF timing system is designed. It enhances the roles of the Event Timing System and suppress
the maintenance effort of the timing system. The bucket selection function is included in the new Event Timing System.
The degradation of the bucket selection ability at ATF is solved by changing its operation parameters. Besides, the new
timing system provides the test environment of the White Rabbit system. The test operation of the ATF with the proto-type
system was carried out, successfully, on July 9th, 2021 and the feasibility of the upgrade was confirmed.
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Figure 1: Schematic view of the ATF timing system: the
upper figure shows the entire system with Event Timing
System. The green part in the upper figure show the master
EPICS IOC of the Event Timing System. The slave EPICS
I0C is omitted here. The lower figure focuses on the ATF
linac region. It consists of many TD2 modules.
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Figure 2: Schematic view of the upgrade design of the
ATF timing system: the Event Timing System is utilzed for
the ATF linac beamline and the extraction beamline. Both
slave nodes are directrly connected with EVG configured
by the VME-EVO module.
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Table 1: List of the sequence-Event for each injection trig-
ger: the Event-codes are listed together with its delay from
the input timing.

Event code  Delay (ns)
#60 0

#30 8.4

#61 139999160
#31 139999168
#60 160000000
#61 299999160
#32 299999168

LU Z o G = oEE & ose. EXE
FEMEENEMMT EGELD 5,

RAIVIVATALAEY 2—)LD XS IZYwEEH
BE % KD FPGA £ Y 2 — LIz TON/OFF 58 D #E
[\ TR CO Y A —HdEmEE) 25E%E3 5
ZeBMTENE, BEREXDZOEITIIToTWS
[BA— Jt — EX Bz A TE, ZTOMDER
H KIFIZfERE{L AT RE T H 5.

KEK Tl PClexpress ! White Rabbit € ¥ 2 — )L
(SPEC) ZMALZTO MR A TV AT LD5EE L
72 ZATHO, SHEDATF XA I VIVATAD
Ty TV — RRIZEERABRE MG L TnWB, itk
RAIVIVAT LTI OEERRZITSHE. K
BIZHBTD2D 1 BT IZHEES2HEBEL R
NIE7% 59, White Rabbit DAL A 7EY 2 —)L
LB D, HTHFAVDALVL TEY 2 —)
(EVR) 1% VME-EVE, STD-EVE TH VD, ZN5IZiE
INHIBIT A EiFREEINT WS, I ZIZ White
Rabbit 22 & O HIEE S %2 AT B Z LT, 1 DDl
HEEEST, EVa—AhoHhEhse ) H—1E
5 ® ON/OFF % [F#fIH$ 2 Z L BWH[RETH 5,

afll

Revolution and RF clock delivery system

White Rabbit > A 7 A 121X “RFoWR (RF signal dis-
tribution over White Rabbit)” &\ 5 BREA H 5, KEK
TIFEZZOBKERICE T 2FARERIT L VA, R
Mz I3, Bl 21X ESRF A3FAFE I L TH D [12].
SPring-8 % iz T O R I [ 1 TH S IZBAXS %
HTW3 [13].

% D H /1 RF clock DFEE 1 Tpeak-to-peak D jitter
T 10ps Kiii] 2 OHERZMEIEL2HLDTDH
b, ALA T — REOREFRIZIZY TR LD
cable delay filED D 572, MEIZ L2 Tr—7 NV E
ZALICERK T BAMH N 7 b HHEX N, BHKZ
ZREMHEB LTS,

ATF @iz T H 3 % A ] & 172 2856 MHz,
1428 MHz, 714 MHz, 357 MHz @ $ X T % White Rab-
bit TS Z &AW TE S, HELBR>TVWDHD
I revolution Z AEpK 9 272 D43 AT, #Hl ZIX Su-
petKEKB DN—E = v 78 5120 D X 52 K E %5

JEfi# SPEC EY a— VNIZEHRT A I LIFTET
W2,

4. 7ObM5 4 THER

T VA VO feasibility E 7z, T b XA T
AT LT &% ATF OilBRiE i 2T 572, Ju b &+
TUAT LADOWERIEK 2 L IFIER U A, —E8. B
T AT LOAFZ KB L T\ 5, Eventclock 1&, A&
ix 102 MHz 7298, BTV AT A LE U 119 MHz T
FIfE X T\ 5, Bucket Selection #%6EH £ 72 EVG 12
FEEELTH ST, Line-Sync. LifIZdH 5 TD2 H3H -
T\W5,

M3 IZATF 2R BEINZYAX— /) —F (), A
V17 /) —RH)DEETHD,YAX—/—K& L
T3 SINAP #d VME # EVG £ ¥ 2 — )L VME-EVO
3L~ VME B EPICS I0C %% L 7z, CPU
A — KX MVMES5500 % FH\W, OS 1% VxWorks6.8.3 T
H5, T 51 SuperKEKB THEAEEDHHEL D%
FHUZ, AL 17— Kidstandalone B1D EVR E
Y a—)VSTD-EVE Z&E L7z, BT AT LI 2
DDALVA 7/ —RNTat 1l EBEOES 2L T
WABD, T MRA TVATLATIEIBEDALA T
J— KM 5ZDIRTDESZMHBT S,

2021 7 H9 HIZ7a b &A1 7Tk B ATF ikER
YR % 1T o 77, 3 THEhbhdebD, JOubX
A7 = RNiEZEhZTNEFD EVG, EVR / — KD
TSFIFICHREL, WHIZHHDIES T 1 ik
SREBCHBRZIT 72, THIZELDBEEEEDIZ
Minaco»DR— LD H LY —A T 1 V] & ¥ — Lk
TREEZMAL7ZS X, DR TE—LTZ 3L F—
IV TIETHOMD M EIRD MR EBT
Egin

FRBRE R D I & D FREABED ATF & s Tld 7
O MR TVATLDRAKAERIND Z LI
7o ZOWER SHDOTY TV —RKTHAL D
—EEMTTIZERE Lz 2ERBILHTE, TN
ERER—HEEER 5,

5. F&&b

ATF RA I VIV ATFLDT Yy 77— RFH
A VERBELUE, ZORIZ. M) H-EUEIIBEITS
Event Timing System D& & Z LKL, TD2 €Y 2 —
VNERMORLS ZE T, AVvFF Uy AEZm EXE
%, %7z Event Timing System E /A E ik % ¥4 %
ZETEYVa—IVEEZHS L, SSOICEERIEX
72 VME-EVG-230, VME-EVR-230RF € ¥ 2 — )L )
5. SINAP DR T A RHEY 2 —IWITERET 5,

RAIVIVATFLADEY 2 — )VEROKFIE. 5
%12 ¥ L T\ % White Rabbit ¥ A 7 L DB fEiRER
o THMULEREICZRS, 2R 1I VI E
Y a— )L % {9 % White Rabbit DAL A 7/ — K
HEERT AN TEENSTH B,

20 7THIBHIZIRTa  NEA TV AT AIZLS
ATF iABE LD T oz, ZORBRIZE D Ty 77
L — FED feasibility 2R S 41, KEABEIZIZ T 0 b
RA TV AT LORKHEADPIRE 572, T4 [H

-350 -



Proceedings of the 18th Annual Meeting of Particle Accelerator Society of Japan
August 9 - 12, 2021, QST-Takasaki Online, Japan

PASJ2021 MOP039

(a) Master module (b) Slave module

Figure 3: Pictures of master module (left) and slave module (right): the modules with the yellow label are the master
(EVG) and slave (EVR) nodes of the proto-type system. The modules with the light blue label are those of the current
Event Timing System.
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