F13% 64 AHEMFERFREEFR Vol.13, No.4
20154 8 A Journal of Terahertz Science and Electronic Information Technology Aug., 2015

XEHE: 2095-4980(2015)04-0649-04

ETF “Rb BB CPT R FHh A0 iTFAL I
BOH. B, L

(b R2 BTF2%%R, JLa 100871)

W OE. NEHET "Rb EFTHTAHAENZCPAL N MARE T4t LA, F5 U
MSP430 3 B ML H 55 K, A B RIE. TCXO fe M B, 3t5 CPT B F 40 4 2 3 4
LB G ENHE, LA TEREE. KpENANAE CPT EF4., BEHERRA 31em’, H#
# 660mW, ME IOMHz 8t M E SR EE A H 2x10"s"4x107"/1 000s, %% %A 2% FH 4L “Rb
By D1 & LH CPT B F 4 7 %, W#HF CPT IR EE L E, RERFHBEE,

X BT, MTHAEZE; “Rb; #HA

FESES: TN874+.2 XEKERIAEG; A doi: 10.11805/TKYDA201504.0649

A design and implementation of miniature CPT atomic clock based on “Rb

DUAN Wei, XING Cheng, ZHAO Jianye
(Department of Electronics, Peking University, Beijing 100871, China)

Abstract: A Coherent Population Trapping(CPT) atomic clock servo control circuit is designed based
on the CPT phenomenon of “Rb. Taking MSP430 chip as a platform, combining with the physical device
made up of Vecsel laser, photoelectric detector, and small *'Rb vapor cell, a miniature atomic clock with
the high-performance, high stability, low power consumption and small size is implemented. The volume is
31 ¢m’ and the power consumption is 660 mW. The frequency stability of 10 MHz measured is 2 x 107'/s,
4% 107"/1 000 s. Full-hyperfine-splitting frequency modulation is used to improve the frequency stability.
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Fig.2 System diagram of CPT atomic clock
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Fig.4 Frequency stability of TCXO 10 MHz
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