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Design of high speed data acquisition and processing system
based on clock network

FU Shuai, NI Jianjun, YAN Jingchun, YU Shuangjiang, LIU Tao
(Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China)

Abstract: A high speed data acquisition and processing system based on clock network is developed
aiming at the requirement of high speed data acquisition system in full waveform laser radars. The key
techniques are studied in detail. Based on analyzing ChipSync technology and clock jitter, a high quality
clock network management method based on PLL and clock buffer is proposed. By using the proposed
method which is based on the active intervention of high speed ADC output on-line clock, the problem of
multi-channel high speed data flip-latch is solved. Experiment results demonstrate that the realized
system can reach the sampling rate of 1.2 GSPS and the Effective Number Of Bit(ENOB) above 8 bit.

Keywords: laser ranging; full waveform; high speed data acquisition; clock network

EPIEWOL T B R G TAE R R R 58 & S 036k b 59000 B br & A RSTER, B S A 35 5 8 a9 ik o =]
W Ae o, 30 HHE R AR FR G0 LA (R SR A 80T A5 5 AT R R 5 AU Ak, Nmic sk B B BOEE B . BB
A SR A T o (B 5 0 9 1 ) IR ke —F [0 9 3 53 1) s ) i) s BRI B D 439 ), SR P v 99 SR AR 3R AT LA T 3 0 b JER T
JET IR EBE P A R bR o 5 1% S8 3R R BN A ORI MIAR E L P a4 IR [l ik BdE AT 40 A 5 A
H, AT IR 2 EOGIRE REY Bk, @MW EOEE ARG TAREEH WOCTE, SCHR[S]0 L ER B 2
J6l 55 & 4 (Geoscience Laser Altimeter System, GLAS)ZRI T 4= I T8 40 iy Ak 38 K 1 FH#EAT T 8k . SCilk[6] /1 H
O A M OGE I8 2 I8 MU RS, 430 T A () [ 5 00 Ak 3 5 vk g ik oS SR [ 7-8 16 O B 3k 4 U JE [l U A
TR MR AT ARG, R A O AR 1R 15 S (Laser Vegetation Imaging Sensor, LVIS). GLAS %#i 5%
WE T R MR J7 VL PR o SCER O 5 T O A & S M P oL g g md , JFiE it GLAS S80I 8 B0 247 1 52 50 50
WE . DL BB, ¥R N7 AE 4 DR [l I 508 B 1 i Ok 4 9 1 S I T B A5 4 R AT o O T T I M ) B AR RRAE
AR SR E, Y R A R A S AL IR R AR L H

AR SCEE X A0 ] A RLAR A B OE LA B, R T — A I T e A% ) R s AR R EE SR G . LR
FPGA M .CFERIBH, 8 i % =3 ADC % i BE B BT 80 i 30 T3, 7728 2158 & — BUW BB BT B0 5 5, ok
T 22 e TR A TR [ R R P B A P I AT s T B R AR AR B B E AT B 3 N R B A = 3 ADC
WA BEES: 2020-08-13; fEEAH: 2020-11-05
EE®N: & Ih(1989-), B, ML, FEPFITmEOLLAIME S, email:fs0513@163.com




%2 E hE - ETHRANEZNSERERESLE RS 229

15 1.2 GSPS WY R FEAN i th 9 2 # AT AL B I RE W FPGA IERfH I, W50 24 B FPGA R [F 2P AH4S &
Y e EL I D BT O vk, PRAIE T RO SR A 5 Ak PR R G AT A v A SR R R R A B

. 1
1 g éj_[\. *Ei ]‘ZB target /I laser transmitter |4 contro
management
%= 425 X =§! high speed data and 'control
1.1 g.ﬁéﬂﬁk&l'ﬂzﬁ E ‘ acquisition and | data equipment
I A AN = S Sl A7 e FR L laser receiver processing system >
PO TR IR R G BOE ST . H2L

P4 . B E R S AN R A LA R s s i Fig.1 Structure diagr/a\m ?f ’iﬂl A\V)vavef(j):rrAn laser radar

SR, RALWIE | R, ORI R A1 1 RO AR

HR R S AR SO Bk e, e 0 1 B B A3 [0 R 1 A 583 [T 38 15 5 8 i O B o 2 e e il {5 5, % 3 v R
R AR5 A0 BB 52 AR PR B AIC sk o e, BT I e o 4% e e R A R A 5 A B R SR A K TAE T U 2
fizs, FERES BB i 2% AR BB R | R ADC B B K e 25 0015 S B R B 4 W o .

output
FIFO :l:>

Yy

|
1
|
|
|
|
|
Demux t
|
|
|
|
J

r: T
\signal conversiony—

'l module !

|

|

I

|

|

|

|

] .

L ChipSync| — .
I ﬁJ
|

|

|

|

|

|

|

| clock
management
TTS T TSI
signal conversion
L

module ! |

Fig.2 Schematic diagram of system configuration and working principle
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Fig.8 Schematic diagram of ADC configuration
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