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Design and implementation of programmable timing control
system for cold atom interference
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Abstract: The timing control system is an indispensable part of cold atom interference experiment, gravimeter development and
application test. It is responsible for coordinating, driving and controlling the operation of each subsystem, and is the central unit of cold
atom interference control. Aiming at the timing control requirements of high-precision regulation, multi-channel synchronization and
flexible regulation in the process of cold atom interference, a set of programmable timing control system for cold atom interference is
designed and implemented based on ARM+FPGA architecture, which is composed of timing master module and multiple slave device
modules, and has the functions of synchronous trigger, analog modulation, RF drive, signal acquisition and data processing. The results
of system test and cold atom interference experiment show that the timing adjustment accuracy of the system can reach 10 ns, and the
control accuracy and multi-channel synchronization accuracy are better than 2 ns, which meets the application requirements of cold atom
interference timing control and is successfully used in cold atom interference gravity measurement.
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1o RGUE R IR B BB IR Bk B S0
37 45 T BT A R W TR R T T
S ASCRIRAR B P A e v DT A o A4

0 5

il

F 1991 432 [ 7 AR A ARMRSCHUR M I BOE T
P BT T T T A ROR W8 i T 8 A S
FEREIGE , LS9 B O R A SR

Wk H . 2022-07-10  Received Date: 2022-07-10

P ZAFRGEDRE A MBOCRS WA R 5 5,
NFPRR T T IE R AP AT, & — B P R
G4t AR LI PP 29 A 25 F RGBS AT DLl

# FERIH K A RBHAEES I (12004428) WIRIA HAARLEIE ST T 4RI H (2021)J20047) %5 B)



5510 3]

Ve SR AT R IR PP ) R G i S S 75 -

JEE I e A Sl A R 42 ) ) A8 ok e ABEAUL R ) S AR B
{5 T RAEFEE AL BESE IO RE , 5E UR T T e .

i e P AT 55 SR8 I b 2R e PR G O R A T
IBAT AR )2, i i G, FOR O
S84 18 5 O 5 T L R U R 5 AR A A R U,
£ 53 K R ST AR L I o 5 A R TR, I A
W R G 5 a2 B BRI
P75 PR — Pl B S AL AL
PRI 38 I IR AT R ST HEA T I P A B A
X i B (G B T ) TP SR AT 5 A S 42 T Y B8
SR, el ms fEGE TR ] AL i i 22 A
To T3 R AR FPCA X5 it
Aty 295, FL AT S B J 1 i A B 4 1 e 22 B ) 200
HE T AEUHC R T T R 5 A, DR B R R A 2%
BEE VR I TIPS g R GRS IR AR B, o B AT I
J ] A8 B 5 BB 3, NP S AR AN A 2% WE ST
XA R GRS 1 RS BE D RE AN RS PR T
HIEOR L GE FeE il 7 58 B R GUMELLIE % 1~
I PP R oK

DRI AR ST 11 2 J -9 o e i, 2 T A 4 o
KT B IR SEBL T — ] A I P P R A, X &R
G — NP AR 224 i s BRI, m]
B ANRE 60 b ) i 2 52 I 22 TR L 22 8% [ A0 fih iz ) )
JP ORI B, ELA P RS B v T R i 4R A R R
MOLE, TRATREM ZRG A& ns N7 2
REHE AT Ve ST T RGP PR

1 REFTFHRFESERDH

P17 D v B 9 ) SO R I 4 i i e
AR RNV AT ST RS R 4 B
Beo TRV A BE, 121 2 8 LA — R I O¢ & 42 il
WESHFIHOE , F 28 & RN FTBOE 747 & BRIT S L 2 3%
HVeHD RIS B v HL AR DRAT V8 T AT s TR A
BB, Ot  HOEE T, 28 % T T Y
P ST TR T BB, i e A9V BT A T A
Hk Rz, PSR XA 72 - - w2 S8
ks SEBUET T ARSI B B, ITIHRIDE,
XV BT AT A1 R0, 15 B BRI BES . Dy 0 DR SR A
YR I 25 2R | B AR R A Y I e 42 R R 5 B
ws AP RUBE ) | L R 22 B Tl AL il R R RE T

TER AT T E TS B, R T
I 4 VP 2 AR B A RAR SR, A R R G R A
PR OGR4 A5 | 7 2 RSB A I P42 15 5 P

EreA st JRTTY | OKSHW |

MOTHE _EJ_|1 : i ‘
ol L
mowxn [ §
AR rji E j

Ik H e R o

WAk 3 1 f 3 3
e 3 ERER i

-
B | ! Lt

& I R i R 21 N DR 2 i e

Fig. 1 Timing control flow of cold atom interference
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Fig.7 Schematic diagram of analog output module
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