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Fig.1 Schematic diagram of GPPD system detection device.
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Fig.2 Schematic diagram of electronics system.

R RS EER, TO 55 M KEH iR
N1 ops, FREEIN 0.1 ps, FEHIEREFEELF
FEI o R FHAURSEHAT TO (5514, PERe
BRI R S AR R, (HEH A I i
9 TR RAR KD, ik, #itshEERmE e
AL R AL TO 55

SR E Xilinx 22 7] YK e B AT UK 2% RocketIO
1) FPGA 1] H LAfRIAb G A AR Sl 4 FEL 2%, T Aurora
YERN— AR AT, BEG A P dsm L2
B, XReiE T K 2 BN ik e I R AT ISOK 4§
RocketIO ff] Xilinx FPGAM!, Aurora #3247/ H
5 FIFO XHZMMH P40, mHAR R ZEH -
HiT9'E GTP #HEHE, ®im 2Rk, R
Aurora ¥ W46 K Aurora I8 18 P A& ST B /N AL
i, HREIEAR R ZI4T W, FHkABIE Aurora B8
HEHEA, W2 TR E B BOREE 5 AL
kB, AR A Aurora PRSOEEAE I SERHE S
TO 7758, FHXT AL RedtAT 1 Ik,

rh E A IR TR CR BGR$(2008)2578 5) RS RH TR E (No.2014Gk3148) ¥ B
B—ER: BB, L, 1988 A, 2012 AEERNL TR KRS, DUMIRE KSR A AL, BFFJ7 104 FPGA @ Kk

Weks HEA: 2014-12-08, &R H#: 2015-01-07

030404-1



o R

2015, 38: 030404

1 BEHRENR

P LB A RS 2 B FPGA 4B, i
PR, HRURREIL. (E S AL SFP (Small

Form-factor Pluggable)Jt. AW R A HL A 1%, 1A FEL %
WYk 7 USB2.0 #2H, FE B B DU E S A
G L PR, 2] e B A T ] 3 T o

"

3 P A A 1
Fig.3 Schematic of control circuit hardware.
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Fig.4 Test platform figure.
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Fig.5 IBERT test interface.
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Fig.7 Block diagram of test scheme.
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Fig.8 Logic diagram of extracting rising edge information from input signal.
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Table 1 Results of Aurora protocol transmission measurements.
22 T 1 BRIEIR HR/NMER FHIEIR F1z))
Number Rising time / ns Maximum delay / ns Minimum delay / ns Average delay / ns Jitter / ns
1 5 547.32 478.24 489.95 2.96
2 5 548.62 479.78 489.94 3.10
3 5 544.63 479.39 489.88 2.99
4 20 560.84 489.88 501.57 3.19
5 20 561.00 491.42 501.51 3.00
6 20 556.66 489.47 501.63 3.12
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Real-time signal transmission performance tests with optical fiber
based on Aurora protocol

LU Ruigi'? ZENG Jianping' ZHAO Yubin®> REN Hailong'?
1(The Physics and Micro Electronic College of Hu'nan University, Changsha 410082, China)
2(Dongguan Institute of Neutron Science (DINS), Dongguan 523808, China)

Abstract Background: General Purpose Powder Diffractometer (GPPD) is one of Chinese Spallation Neutron
Source (CSNS) diffractometers, which adopts Symptom Scale of Neurotransmitter Deficiency (SSND) detecting the
position and the flight time of neutron when it hits, and the electronics system processes the detected neutron
information. The shooting time TO, as a time reference point of the electronics system, is a real time signal. Traditional
cable transmission meets the real-time signal transmission requirements, however, laying work will be rather complex
and bring great difficulties to project since numerous of cable was needed. Purpose: The electronics control circuits is
needed to transfer the received signal TO to the lower electronics in real time with low propagation delay and low jitter
via optical fiber, and the the propagation delay is less than 1 ps which including the 15-m optical fiber delay, the jitter
is less than 0.1 ps. Methods: This paper describes a transferring scheme based on Spartan6 XC6SLX75T FPGA using
Aurora protocol via optical fiber. The testing program is based on ISE Design Suite14.4 FPGA development platform,
adopting high-precision oscilloscopes to the measure and calculate the transmission delay and jitter of different rise
time signal TO repeatly. Results: Repeated measurements show that the maximum propagation delay is less than
600 ns and that the maximum jitter is less than 4 ns, in addition, the stability of jitter stability is good, and it meets the
system requirements. Conclusion: It is feasible to use Aurora protocol via optical fiber to transfer real-time signal TO.
Signal rise time has a certain influence on the delay and jitter, longer signal rise time corresponds longer delay and
greater the jitter, so to shorten rise time of signal can reduce the transmission delay and jitter.

Key words Chinese Spallation Neutron Source (CSNS), General Purpose Powder Diffractometer (GPPD),
Real-time signal, Jitter, Aurora protocol, Optical
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