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A Novel High Precise Real-Time Digital
Frequency Measurement System

LIU Yong-gang , MENG Zhen , YAN Yue-peng
(Institute of Microelectronics, China Academy of Sciences, Beijing 100029, China)

Abstract: In accordance with the problem of the high accurate frequency measurement, a novel algorithm using
both the frequency-domain and the time-domain information is proposed, and a high precise real-time digital fre-
quency measurement system is implemented. The system testing platform is established. The test results show
that under the condition of the signal-to-noise ratio( SNR) is 10dB and 0dB the relative oot mean square( RMS)
accuracy can reach 1.2 x 107° and 7.7 x 1077, respectively, when the number of the sampling points is 1024
and the normalized frequency is 0.5. And the relative RMS accuracy can reach 7.1 x 10~ when the SNR ratio
is high and the number of the sampling points is 100 thousand.
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Fig.1 Hardware structure of the system
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Fig.2 Flowchart of the frequency measurement algorithm

AR SSSCRELIS U 43R FH 8 T80 1o L 22 45 (DFT) B AR
ML (FFT) R 52 B, R 4R — BURUME K 1 8t Jo
PEAT FRT 255, RVAT S 45 5 (4 i SRR 10 742 46y A sk
AT , {55 0T AU (ELRD N FET A58 0 A
T FET B2 A D 2 HOfE, 515 55 Ao
TESRAE AR P B R AT (1 e (L5 o 45 R
LSRR B] 22 A7 AE— E B IR 22, AR SCH FFT
SRR RO AR O RLIEL G A o FET RN (L Fr) 1
AP ST o = BrRONAISE n 1D Rk <38

7 208 D8 O — AR B T R A,
TR E i, RIVAT S B BRI , 1k — 20 0
Wity SRS | Ay S 5 1 e S A B v SR A B R

.29.



www . teleonline . cn

RLIREAR

2010 4F

(EL e

R Gt — 20 B e AR B A% O R
ARG . TR R R O BETH ORI,
T BRAT AR D AR 8 1) A B R AR 2 TR AR (LY
PETHECGRE o BRI 5 00 id AR AR«
x5 8350 2, WIS RORE AR B

(xZ_xl) +(x3_x2) +"'+(xn_xn—l) _
n-1 B

T=

X, — X

n-1 (5)

3BT (5) al DL B, BES AU T8 —4
g — A Z A5, R AR SR 2% T .

ARSC AR H e /N B 1% 2 T B0 A AR 9 (T iR
IMS 535 AT LA v B S8 (B B0 e — B . BRIk
SR

BRGS0 R A3 2 A T R« v,
X300t 2, BRI x = [0 %y 30 x, 170 WA
BRI, N2 FE R U R W A R A S it
T EA W LMERA .

x=0bt+c (6)

K, e ML BF R P IEEOE A =12 3
<]t b R o REWIIRE

A
1 1
2 1 b
= : : A = ( c) (7)
n 1
D FEAE x AR R
x=HA+N (8)

A, N RERM A
fit s N 5 2605710 R BO6IE A R4
A=(H'H) 'H'x (9)
b HERE A B9FRE L B R S N TR 2E R
BRI i, AT 5 S EE
f=1/2b (10)

3 MK FERERE

T IS 2 1 A A e A =
WA G PERE R T AR I
B3 45 T I & i a4, Hoh (55 R
Tektronix AFG3022B {1 & ¥ & A= 4%, ‘B H A 50 Qi
R BHBT R =525 MHz I A4, i T A
SRR R B R SR AE R LR ZS . ADC SR T NI
. 30 .

PXI - 5922, H N HEAT RAERR 0.4 £ 58 A8 I
A I 24 PB4 HERE Al R 16 MSPS FISRAE
RS TAET 2 MSPS M RAEE, (55 T ADC
RSB 8) [R5 TNl A SRt 23 S 1) o D
HAT +5% 10 " HSIRMER . ADC SRFESE %A
PC, H1is4T T H 1A Matlab B3k SR iR AL

Y0 5T
10MHz2 % it
PC

{5 VR W B (MK B BB - ADC = PO

B3 IR 4

Fig.3 Structure of the test platform
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Fig.4 Hardware circuits
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Fig.6 Relationship betweem relative-accuracy

and measured-frequency
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