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Multiband frequency conversion method based on double optical frequency combs

ZHENG (Quurong, WANG Hui
(Collage of Information and Navigation, Air Force Engineering University, Xi’an 710077, China)

Abstract: In order to explore a flexible and efficient multiband frequency conversion scheme based on optical frequency
comb, a system consisting of one dual-drive Mach-Zehnder modulator ( D-MZM ) and two double-parallel Mach-Zehnder
modulators ( DP-MZM) was used. D-MZM was drived by the received radio frequency signal, single side band modulation was
carried out and then one carrier and + 1 order side band were obtained. Two DP-MZMs were used as two optical comb
generators, and two optical frequency combs with different phase coherence and different center frequencies were produced. The
influence of DC bias point drift on frequency conversion efficiency of the system was also studied. After theoretical analysis and
experimental verification, the results show that the proposed frequency conversion system can convert 15GHz microwave signals in
Ku band into 3GHz, 7GHz, 11GHz, 19GHz, 23GHz and 27GHz. The signal-to-noise ratio of output microwave signal can reach
28.82dB ~29.99dB. The drift of DC bias point is within the range of —10% to 50% . The influence is obvious. This method
can provide multiband frequency conversion for a satellite communication system to meet requirements of multiband
communication.

Key words: optical communication; multi-band frequency conversion; microwave photonics; signal-to-noise ratio; optical

frequency comb

3| = Ger T UMb 5E BT AR S5 S AR R

DA B KERrEH 7 C,Ku,Ka L2V
BB, AR T A AE R AT E— P eI SE A [R] A5
BRI AR B A o SR ARG L2 2R

B WUH: HRK B RRE RS B3 H (615714615
61571502 ) ; Bk P44 B AL AL 4 BB 5 H (2016]Q6008 )

VEE TR RRKAE (1972-) 55, W3t , A4 2R 00, 258
MO ETT7 - TS

E-mail :503246705@ qq. com

Wk H 41 :2017-08- 18 ; U 2 & 2lck H 191:2017-10-24

il JCIRAEAR AR R P I TR R
SEIB I A RO AT LU R0 DR Fi 2 28 48 T i £ 7]
L, T e S0 2 A B ) R AR

AR, AT T AR 2 56 T s B AR By O
BT AR SR G T T S B — A g ) — A
B AR AR T TC T S A B (5 5 (TR B A
JEIRE A B, S 18T A IS B, 755X ]
S LU B ik = 22 S0k [ 14 ] PR iy
EHATRRBYE KA. 1E%T7 Z T, B JolR i A= P
AN A A, F A — A 8 T e W B Y S 0



522 L

2018 4E7 A

(radio frequency , RF) {55 #EAT IRl , 7 A= 531 < Al b 5
RF {55 WA R B E WAL 73 — A 808 i A 9k
(local,LO) {5 5 #EAT IR , 7 A A 6] B 55 LO {5543t
FAR IR . 81 98 P ik T A P~
FFHEATHOB, AT LA EUAR DA 22 1 BB £ 5, AT S
BASH . SRIMTZRGEHIB %

PRI H R Rl B i B ) T SO LA F) A2 5
Jrid, AT LA i — AR R A 2 A BB S 5
{EAR— SRR, I JEHIU P 31  [R] ) 931 246 22 B e
THHREIE S XA RGN R TG AT 4

1 FEIEfNfEAY

WA 1 s, OGRS G S AT R oR
E.(t) = Eexp(j2mf.t) (1)
K, B, S 3 3R B AR IR BE RO . RS
BB R UE S V. (1) = Vcos(2mfir) , Horp
V. R SUE S R EE S, RS T BRI JE AL
X 3h o k- IR 98 ] #% ( dual-driven Mach-Zehnder
modulator, D-MZM ) X 't 28 i 25 17 8 il o 98 %% 322 94 1l
s P B I R, T LSS B0 707 (single sideband,
SSB) il . Z&ad Jacobi-Anger JEIT, fii 5 5 1 ik
E2 W

E, (1) = (%){]O(ms)[cos(wact) —sin(2mfe) ] +

2], (m ) cos[ 2w (f, +1.) ] (2)
K, m, =aV/V_ JE D-MZM [ 6 R4, V., 26
AR R T, R0, AR DU R T 1 R A TE/D
F5 0T, 1 DL L vl DIt 2% . M (2)
FILUE Y, 28500 SSB il , 2 Al + 1 Briliali g AR B8 T
*o

LO,
RF FBG ( OFC )
J {generator 1 -
([ > D-M2M] =
cor&i;\tx:us | OFC ) —
\generator 2] wavelength
division

LO, multiplexing

Fig. 1 Schematic diagram of multiband frequency generation
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Fig.2 Schematic illustration of multiband signal generation
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Fig.3 Simulation setup of multiband frequency conversion scheme
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Fig.4 Spectrum diagrams of OFC; and OFC, with frequency intervals of
36GHz, 40GHz respectively
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Fig.5 Multi-band frequencies under different bands
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