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1. Beam diagnostics :Self-developed BPM — BBB_board
to replace the commercial board — Beecube on BEPCII.

Beecube BBB board
(Commercial board ) (self developing board)

S

2~ Technical reserve for bunch-by-bunch BPM research of
HEPS (High Energy Photon Source )
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2 Hardware of bunch-by-bunch BPM



Function Block

\ 4

A a1 2] Frea i CPU |, R Etgﬁwet
|
A/ \ B ; A froc soom: | : <:>PC
> ADC2 _— > : o > UART
|
A fAbc s00MHz :
¢ 2 |

D\ / c — ADC3 —

|
D A[:g\:csoowz > ZYiN Q < > QSPI
— —1 i <{—Linux
A faoc soomz | < » SD card
Ref. Clock | [Bsks . :
Clock fan-out g :
|
DDR3 1GB |« > | < » DDR3 1GB
|

T

Trigger




Hardware

ADC : 500Msps - 12Dbits, AC coupled
Sampling clock: 500MHz,free running clock or externally
clock locked with beam signal B
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Hardware

Interface: SMA, Ethernet, UART, JTAG, SFP
Memory : DDR3 _PL, DDR3_PS, QSPI _flash, SD_card
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Hardware

clock signal
inputs

BPM signal
inputs

ADC
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DDR3
(PL &PS)

trigger

SD card
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ADC CLOCK 3

e 500 M- ADC_A

Clock chip Jitter : 100fs

e 500 M ADC_B

500MHz Ref. clock e Clock

e 500 M= ADC_C
500MHz Oscillator emmmppe  F@N-OUL

Each clock output delay:
150ps step size,
range from 0 to 2250ps

s 500 Vi ADC_D

e 5,00 [V =i 7Y N Q,

*

ZYNQ ctrl 1

Automatic find the peak value of BPM signal , No need to use a phase shifter
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6ns
BPM signal
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ADC signal linearity
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input voltage (Vpp)

Input signal : 500MHz sine wave
Offset count : 2048 (offset binary 1000_0000_0000)

ADC linear range : 5mVpp to 1.8Vpp
-33dbm to 18dbm
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SNR
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fit(rawdata)
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SNR : 68dB
Input signal: 500MHz , 13dbm
Terminated inputs: @500hm



Input: simulation pattern of BEPCII , repetition period 6ns
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Data acquisition

ADC_A
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ADC_B
data

Offset binary
—>

ADC _C
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Data acquisition

IIP core
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Raw-ADC data & Control signal
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Data acquisition
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NEXT

Software of Beam diagnostics

hardware firmware
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DFE test

DFE PO

1 COM§ - Tara T

[ScuGicSelfTestExample PASSED = ¢
ScuGic Interrupt Setup PASSED @%HEF

Running XDmaPs
Test round 0
XDmaPs_Example_W_Intr PASSED

Example W_Intr () for ps7_dma_s...
XDMA 5B

Running Interrupt Test for ps7_ethernet 0.
(EmacPsDma IntrExample PASSED M%Nﬁ&

Running licPsSelfTestExample() for ps7_i2c_0..
licPsSelfTestExanmple PASSED | 2( let

Running QspiSelfTestExample() for ps7 gspi 0.
(spiPsSel fTestExample PASSED ~ (OSP | Jfllit,

il Running DcfgSelfTestExample() for ps7_dev_cfg 0.
DcfgSelfTestExample PASSED 1'}%*;? ﬁg

DEE _P( - FPGA CONFIGURATION( +)
Wit E PN - seBm: = : "4k \ DRBEE #-0-v-
) &) FrSIE 5 e S~ o
VCCINT, VCCPINT, - o =
L e VCCERAM, ETH,
1 1.003 MGTAVCC
1.2 1.213 GTX_MGTAVTT e o
1.5 1.494 VCCo, DDR3
VCCPAUX, VCCPLL, s : -
VCCOMIO, VCCAUX, i e s
ik UL MGTAVCCAUX, UART, _ s
sD, I2C —
2 1.998 VCCAUX_IO
25 2.513 veeo =
VCCO, ETH, JTAG, QSPI, s
3.3 3.315 . [iner - 51 Group
3.3_pre 3.205 1.5V, 1.2V, 1V
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Running ScuTimerPol ledExample() for ps7_scutimer 0. ..

Running Interrupt Test for ps7_scutimer 0...
ScuTimer IntrExample PASSED EHT%E‘. EMZ—TEE‘
for ps7_scundt 0...
EIER
Running Interrupt Test for ps7_ttc 0...
TtcIntrExample PASSED EHT;‘:‘I 0 /Nbv

Running Interrupt Test for ps7_ttc_1
ATtcIntrExanple PASSED

Running Interrupt Test
iSculldt IntrExample PASSED

- IPv6: ADDRCONF INETDEY_UP) :

Read Eye R
[128 units

el lo World

[8.104]
56/128
75. 00%

EYE [MIN-MAX]
EYE CENTER
EYE WIDTH

60,

Write Eye Result
[128 units = 1 bit time (ideal

FeEn o

Description LANE-O

[12.112] [8

62/128

78.12%
0

EYE [MIN-MAX]
EYE CENTER
EYE WIDTH
EYE ADJUSTED

sk Wi

LANE-1
[12.10
75. 00%

LANE-1

. 104]
56/128
75.00%

deal eye width

LANE-2

[12. 108]
60/128
75. 00%

128

eye width) ]

LANE-2  LANE-3
[4.104]
54/128
78.12%
0

[8.104]
56/128
75. 00%

0 0




