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Abstract

In the timing system of J-PARC MR, trigger signals are generated and delivered to accelerator components, for example,
a power supply or a beam diagnostic device. The machine cycle of J-PARC MR is 2.48s in FX-mode, or 5.52s in SX-
mode. Each component receives one trigger per the machine cycle. During beam operation, when we detect an unexpected
behavior of beam, we often discuss a miss-trigger to be an origin of such the behavior. Although we can confirm parameter
settings of timing triggers, there is no read-back system to check trigger signals at end components. A “Triggered Scaler”
is a scaler to count trigger signals. It stores counts in a memory array, and each external 25Hz input shifts the pointer to
the array. For the MR cycle 2.48s (5.52s), 62 (138) elements are used in an array. At a normal time, “1” is set in an
element among the other “0” value elements. But when a miss-trigger occurs, all elements become “0”. A prototype of
“Triggered Scaler” is developed. In this paper, we report a demonstration using trigger signals of MR.
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Figure 1: Typical J-PARC MR timing pattern.
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Figure 2: Missing trigger event in April, 2016.
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Figure 3: Triggered scaler system.

- 628 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

X MR YA 7)1 2.48s OEFZIE 62 A, 5.52s DIFITIE
138 B O FHSE OB Z BT 5,

3.1 THEIr3% PLC(Programmable Logic Controller)
RERVESL Tl N—FR =T HIFIED T GG, FHE
AS1ET 4, ATV R T 7IZIIATY DN 1938, &7poT-,
NATATIDS 25Hz 726, ek 7.72s DY AV /VE TR
T&D,

22 MR THEETDHIEFEEIZONT

NITHER T —F OEWERZAIL T TF XY — NI T HE
Figure 4 |~ T EMELZ T 5, EFFHLSIERSCTRI YA
7V C MR NI 1 F720F720C, IEFIRFIZIE 62 fild
DN 138 HDAEVESNDE Z D303 1" CTZ I LASME0”
DEHNTI2 D, AT AT OBERDIRL TWAD T,
Figure 3 NI T/RT IO, IEFHRHIAEY ST 7D
SOHLREICHATN 1712725,

MR cycle \>_
S-Si gnal_'l_l / |_|._
Trig-in | —| ‘I ?
Signal |_|
Input 0 1 0 0 )) 0

Figure 4: Normally trigger detection.
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Figure 5: Missing trigger detection.
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Figure 6: Double counting trigger detection.

LT, AARE DI AT T UL, EORAE
TEAMA7PZ I I DT O EHI 2R 5 Z N I TE 5,

3. MIHFERT—S D 5T

3.1 HfE

2016 4 3 HIZITNI B FEZ A7 A —F | ORIEM
ZRAR U, R EHE B SIS A IR FE L 7=,

AT S AT BRSO PLC THDH FA-M3 2 —
Z? 1/O(Input/Output) T =—/L L TENIET S, 2
MR T I/O Y a2— L EL TR KL TEY[6]. /MR
FIE(F v R 4 FBEOLD)BLOE A—2 L%
HAT=bDTH D, fBlid FPGA(Altera Cyclone IV) THiL
A TdH5, PLC Tlk, CPU ¢EV2—/LHD /O T —#
BIEMEIX 2kB THDH, AEU w7 7DESI(2KB x 2)i%
FPGA WIZZEZELTHY, CPU OIXEY 2— /LD —
DLV ABEYOFEZ DL TE T NN T 7 DFe L
NTED,

3.2 PREREREE

ARG OBEMERDTZDIZ, MR TlEDIL TS A
LT DEESEANSNE S I THiEER T o7, [
L7z PLC &V =2— /L O A EDHE% Figure 7 TR,
CPU (ZiF>—4 A CPU £V 2—/LThbH F3SP71-4S
lliotz, Avvh 3 (ZHDONHIEHORN T KT E
Ja— )L THD,

Trig-in _l_l —|

25Hz
11

0 2 0

Signal
Input

Figure 7: A picture of test set for a triggered scaler.
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Figure 8: Demonstration of triggered scaler.
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