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Construction of NIMDO-Based Time and Frequency Measurement
Standard

DING Chao, FAN Junhua, YU Li, HAN Kai
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[ Abstract] Traditional time and frequency measurement standards are mostly provided by rubidium atomic frequency
standards or high stability crystal oscillators, and rubidium atomic frequency standards need to be periodically traced to
higher-level measurement standards, which has a long calibration period, and the instruments are easily damaged during the
process of sending them for inspection. The proposed remote time and frequency traceability system with the time and
frequency standard device (NIMDO) as the core realizes real-time time and frequency traceability to the atomic time scale
national primary standard UTC (NIM) and uses NIMDO as the reference frequency source to build many measurement
standards in the time and frequency field, forming a three-level traceability system from the national primary standard to the
measuring instruments.

[ Key words] atomic time scale national primary standard, remote time and frequency, traceability system, time and

frequency standard device

0 35

&G s DA T A o 22 Fh A0 R A0 i v
R R PE HE S R, TR A o A T
) b — 2t A v i U, 50 U5 R A A A S
K HAERAE R A i B 5 5240t . LA R R A ol 2
B (NIMDO) . (A R SRR R 4, B
S % R F bR [ Z i 2 E UTC(NIM), X 378 72
B 4 R YE AT SR IR, DAARAS 5 UTC(NIM) () B
TR K TR A, i s s M BE S A %) B ) AT R (L

LI NIMDO 18 2% S 5, 1T AL EE Ak £ B ] 43R
SN B3R AR U, 4 % I DA A 5 T AR oy
ELB [ S8 3 R v W R B, 5 B st ] A A 56 T
YT HL A ERR TR
1 NIMDO B g
1.1 NIMDO #8%

NIMDO i GNSS B [A] 45 R %356 R 58 . 4l F

BRI R G s, W 1 R o GNSS B Ja] 4 %
&% Z2 4 & NIMDO (1) 5 B2 i B4y, 3228 FH T

TEERIAT: TH#E(1990-), F BT iR ARG B TR, B985 . iR AR5, BRAE: 1253691569@qq.com,


https://doi.org/10.12338/j.issn.2096-9015.2020.8003

o4

) 01 23 A A0 18 00 2 P e T AR %) e i g
Jy NIMDO #2410 MHz il 1PPS 1555 YR &1 M
TAE ML B NIMDO 1 £ l & 4el. NIMDO P
JEF-40FT UTC(NIM) 433138 13 GNSS B[R] % 4% 13
F4t5 GNSS T AR AT X, 7535 19 LX) 25 53
i I o 2% kA7 LA EE X Ak BB ) B NIMDO 5
UTC(NIM) 330 FE X 45 5%, NIMDO 4 #4% il /& 48
i 3 IR 3 X NIMDO P38 A 4 i b 0B 47 S st
AR, AT R 37 A R A5 % f) 9 A% 3 Y, ] 2
FiR o

S ARG i

UTC (NIM)! |

iy ey EHRS :
b i

g !

| anss s f5

B R YL i

B 1 NIMDO W&
Fig.1 Internal structure of NIMDO

GNSS
(GPS, b 3-45)
Y= A=t
GNSS I apjix NIMDO Fi} ] Ji 2K 5
&L
FRf ] i 22
A

+10 ns

PRGN Sau= Gl EEREIHETE S u= Gl

IS TRy (4 )
B2 EiEeEnEWiRES

Fig.2 Remote time and frequency traceability transfer
1.2 NIMDO &

DA ] R B[R] 33 238 3t s vpc i H A (75 ) /Y
NIMDO % & 45, i i3 5 UTC(NIM) A4 5 Lo X,
XTHAERESEA TIEFIITAL . BEEL MJID 58948 %] 58979
FisF (i) BB ) 225 e s ) 0 508 I #5c Bi, 5 UTC(NIMD) 3
1T GNSS T2 F s LR L X, 40 #r NIMDO 5 UTC
(NIM) P9 B[R] g 2 O3 g 222, LA 3 Tk S B (1] 450
R AERR M, T AT 0 UE T 5 2 R B ) AR R AT 2

Metrology Science and Technology, Jul. 2021, Vol. 65, No. 7

ARG FAUR AR e Ve . 8 58 F A s A
FRIEAR G BEHE AR EA T LA, 3 B L e A DL

MIJD 58948 | 58979 I [i] B ft) s A i 1] 3 5 WL
D E A & 3 TR, AT #3 NIMDO 5 UTC(NIM) #Y
I 1] 4 22 S +6 ns, B[] fi 22 Y9 (B A 2.30 ns, ArifE 22
3 1.91 ns. 40 & 4 fif 75, NIMDO 5 UTC(NIM) i
WA 2 R FELE 91071 LAY,

REF-UTC (NIM)

YH=2.30 ns, $R1ELE=1.91 ns, FIXHURM2=3.25%10716

Time difference/ns

74 . 1 1 1 1 1 :
58949 58955 58960 58965 58970 58975 58980
MID

El3 NIMDO 5 UTC(NIM) YRt a1k &
Fig.3 Time deviation between NIMDO and UTC (NIM)

REF-UTC (NIM)

Frequency difference/107*
Wb
e

74_ /.

58 968 58978

MJD

58 948 58958

E 4 NIMDO 5 UTC(NIM) I35 & k%=
Fig.4 Frequency deviation between NIMDO
and UTC (NIM)

&l 5 FE 6 S NIMDO B9 B[] §& 22 B R R
BB, vl LIAS th NIMDO B9 [l F2 € & TDEV(1 X)
R E B MDEV(1 K) 435118 0.3 ns Fl 5x1071%,
Fifi 4 BBURE S (B 384 in, B IE)ASUE B TDEV #2231 150 ps,
WA EE MDEV 5T 1075 =4,

2 EF NIMDO it EfRERNHE

2.1 NIMDO it =#rEHL R
NIMDO A 52 i ] Y5 28 J5t 1B s [ 8 3 ek v
UTC(NIM), [7] i} 78 Bsf [a] 43 % Pk g b 2 45 e nd v



PHERE LA 2021 4 7 AR 65 55 7 W

BB SRR E BE, AT g AR Z I R TTH R FR S 12
B T 1PPS {55 o AR [A] A T 45U L 4% 15
THEE AR RS E R B BRI X S B IR i PR REFE
PRERIET NIMDO WA R 9 -5 b, 5% 1
JR

Time stability

1078
5 107 . oy *‘.
: N
10*]0 " L L
10? 103 104 10° 109

Averaging time/s

5 NIMDO KR} EIFEE E TDEV
Fig.5 Time stability TDEV of NIMDO

Lo Frequency stability

10*[2 L

S 100
m

[a)
= 1074 L

10*15 L

1016 L L .
10? 10° 10* 10° 10°
Averaging time/s

B 6 NIMDO KSAZEIEEE MDEV
Fig.6 Frequency stability MDEV of NIMDO

#& 1 ET NIMDO AI#Z it ErrERTRIENARRZRTE
Tab.1 Regulations and specifications based on the
measurement standards constructed by NIMDO
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Tab.2 NIMDO frequency stability calibration results
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Tab.3 Quartz crystal oscillator in electronic measuring instrument
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Tab.4 Equipment required for verification device of time interval measuring instrument
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Tab.5 Equipment required for verification device of universal counter
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Tab.6 Equipment required for verification device of frequency standard comparator
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Tab.7 Equipment required for verification device of time calibrator
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Tab.8 Equipment required for verification device of time interval generator
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Tab.9 Equipment required for calibration device of clock tester
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Tab.10 Equipment required for verification device of standard digital clock
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Tab.11 Equipment required for remote calibration device of time and frequency standard
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