H545 51 X % ® I XK ¥ 5 #K

201441 H

;’;s'es!esles'e%

§ TREWE ¢
Az ms s

A

5

=

b

Journal of Dalian University of Technology

Vol. 54, No. 1
Jan. 2 0 1 4
XEHS: 1000-8608(2014)01-0001-05
» ) s v = A R
3L T8 1 BRS¢ mF B K M 5 )y ik
¥} H A, L WEEBE, & — &, A 5 4
(AFEBTAY YEE R IRFER, IT7 A%

116024 )

A B LT

)2
WE: 57 - HETAFHANEHAXNE N %, 27 A AR RHEE A H BN

HH »
BN TFRMAEM. BB GENGELET G SRR e 2, DG B,

B HAMERTZERKR. THERXH,E£1~6 GHz X T, &% 21K T £0.12 GHz.
KPR CHMENE; MELTFF; LTFRM
G|

o RENERE i THNERAEN MM EST ZIRAR MW AR F 5 AEFAE X
M ERARIRAD A

A ARG E A ARG ETHTEN ETLALHAENE. LR %A AL EEN
FE 4 %S .TN929. 11
0

T H A

ST

BUACH 5 Ry 9 B bR T R 4 RO

ARRUE T 5 AR T 35 BUE H WO R 52 A3
O

doi:10. 7511/dllgxb201401001
A FEAR L A 58 LT T BOAE DR I Ay

JIN ARRE A R T 2R DG 7
FORTT DU G H e the B34 TR) L, OF B BAT B

THOE IR a8 1
BT AR ERT O T2 5 50y i

SRR Y AR L X SEHRER ) T AR 2R RS
/NTRAY ) HL 5 A5 — S U Y . — Ol 12
ALRAGY 3 26 B SEAS R (0] S0 G =

RN 153 7 VA R A R e M TR A RGO o
W0 L R SIS A
F T AT RAR AR 52 B BRI 45 12007 BRI T &
GAS ARJR A R SEACh 1 GHZMY L A S
— A B9 — i T O TR B R Y S B AR
T3 ¥ B 5 58 R FH i B ' 80 3 ) Y
TS B 25 8] S B0 00 56 2007 W55 35 5% 1 T 2% G Sk G A ] A AL RO IR A A L O (R
f 56 KU RG24 O vk e T A BRI T 2L
T WA RGARTPE R A m B JF HoaR 2%
T LA JRBR 2% 7 52 PR Al A — 2 0 S R A
55 =207 vk I BT A AIF ST B, SR T I DR A DG
RS AEBOLL A A TR O SR S A
FRA AN B bR R 8 9 #R (Mach-
Zehnder modulator, MZM)P S -k 3 250 45
Jra MeAh, A R R T B A B T v

Zeid 3 dB Yy an e . o e A B ASIE d s
.

=
H1 TG T T8 -5 0 G A AR — E B9 A I 22 3d i

oI 22 TR AU i ) O DG D R, AT LA S B S
A 455 S A S UL B, BT S e
18 5638 A =22 18] 1 FE 22 004k R e R I
1
A ST A AR e e e AR R R O . BT
5 BR R IO A T B BT S8 R I R 22 R

FRPE LIk 22 2L IO 2% (H 2 R F A AT 9 %

B 55 B

WOt JLt TR BRSO 27 S5 {45 Fas 1, Al 45 0

i RS NE A 2 O E, I HL % [R) 5 R R 2
YR EHE: 2013-06-27;

f&E BH# . 2013-11-25.
dlut. edu. cn.

AR i R G A5 A B 1 F L 43 A B A
¥ 35 H (DUTI13]B01, DUT13RC204).

(distributed feedback, DFB) )% #5 %y H 08 6 2%
W 2 J5 28 WA G bk R 1 O ] % L O B9
28550 ) F O R A4S T R R R A o A ' R

il AR L AR R A R R A B 5 5 T R R

P
EE£TH.: HFARFEESTITH (60807015) ;1L 744 H AR 2E 5 4 ¥F B30 H (20102020) ; H e @ B SE AR L 55 2% & 101 6% 4
EEBN: B 21984, 5 , 1+ 4, E-mail : hushu2003up@ gmail. com; 8 B 1L * (1960-) , 3 , #4% . 1+ 4= T Vi , E-mail : mszhao@



2 X &

2 I X

VS

¥ % R % 51 %

WOR B 3 B3 AADD 40 28 2 B S 11
i 0 B B A B V2% 1300 2
WA 5 2 — 5 I FE o 00U A 0 2
2. S IV 0 Y6 2R MU 3 78 2 601 o
AT ST Wi

Bk

a0
Bokst —< i1
s

Bl ETAEFRANELHAXNERAETE R
Fig. 1

iR >—|HahEit]

Schematic of real-time {requency measurement

system based on photonic technique
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Real-time frequency measurement method based on photonic technique

HU Shu, HAN Xiu-you, SHI Nuan-nuan, GU Yi-ying, HU Jing-jing, ZHAO Ming-shan”

( School of Physics and Optoelectronic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: A real-time frequency measurement method based on photonic technique is investigated. In
this scheme, two cascaded intensity modulators are utilized to make up the structure of photonic
mixing. By theoretical analysis and simulation, the time delay between optical path and radio-
frequency (RF) path is designed in order to optimize the measurement range and ensure the
measurement accuracy as well. After the microwave signal mixed in the measurement system, there is
a relationship between direct current (DC) optical power and microwave frequency, so the real-time
frequency measurement by using optical power meter to monitor the DC optical power can be realized.
The scheme has not employed photodetector, and thus the system cost is reduced. The experimental
results demonstrate that the measurement error is less than 0. 12 GHz in the frequency range of 1 to

6 GHz.

Key words: real-time {requency measurement; microwave photonics; photonic mixing



