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Design and Implementation of Optical Modem
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2. Chongging Optoelectronics Research Institute, Chongqing 400060, China)

Abstract : A novel type of optical modem is presented. The optical modulator includes high frequency DFB laser diode

modules, APC circuits and ATC circuits. Fiber of 5 kilometers is used to transmit information. The optical demodula-

tor consists of PD modules of high speed trans-impedance amplifier and broad-band low noise amplifier. The fiber

transfer of microwave broad-band signal with high linearity, low distortion, long-distance is realized in the item.

Key words : optical modulator;optical demodulator;optical fiber transmission ;third order intermodulation

1 8 B

T8 (5 RS 98 5 B KSR s T 3 & R
B S A5 BAE RN FEIRA, B IUGE F A
HATHERITR SRR , BV o EEr 15 R RS
SRR RS EZ BBk E 5. SR A
B EEEG LR 5 NG R, AR EE N A
TN ERPR . EERH 5 EA N BT
TSR BV E S, B R A W R AT
Ao SEI L , B BRI R R 2 B A R A
B ARBUN R o B RTE SN SR BB, T
B N A — BB ISR RE T 20 R ER A
CEBEXETA SRR SS RBHBTIC RS , anfaf 3 fin =By
PRI b SR S S ORI g K A5
SHEE R B IR S AT TR
2 gt
2.1 IHeEHE

SRS Es TAERBEWE 1 fim. HRAHEREH
iR 5 1R A DFB 0% iR 5 APC (ATC F& ]
A B 2H 8 B/ O Bedse R, A S5 5 B4R
Tl A R O AR AR SR R RO S, RS

B BREOREr, 22 Skm SLEFE G , F B AR A
ST AR O/E Fedfe, UAR VA 25 2 i vy 2 6 BEL R
#xf9 PD S5 TR A R A A X el
IRPRIE R 2 ARG 2k ELAL B, DRI 8, 23 2o /N 3
AR O AR 22 T 58 e BOT A E ST
TAF B B, BHBTUC I, X S 4530 H B A T
AL, BEH - B T 4R B B, F CAD il
REZRETIRE BES LI, B2 RR RGP R
B35 A B BOR KL IR/ N =B 3P S BAR [RI L

Bl eyl LIEREE

TR XHTRI(1982 - ) , 58 2005 4EHe M) FAsf Rk AL
fF TR L, [F)4F 3 A TE RIS R B 5 R L M O 122401,
FENFGE A5 BT A SR S A B 14 i Bk B 3o E-mail ; liufang-
nan2001@ 126. com

Y7 H #8:2007-04-24



Bt 5 44 No.9 2007

2.2 BN EHHEEIT
2.2.1 THHE

TAESRSR L FE B RO RS A S
TR HOG R AR A M B TR, B RO AR E
TR InP WP REA 6 i 2 B T B, H
KRS IR £, I — (bR SRR

f=5- (AP T (1)
W

KPPy WRE KT HE; I, T HhrA
%o HIR() AR £, B Py A, W T,
S Py T R B S RZ RN R
% A AT REIR B RSO, X L TR T
IR , SR P SO B o FE 43 2K S LD i, v
ARRATD

50 +R\?

fQ;(mc) (2)

AP R s M B L 31k B € Rt 4
2. MR £ > 10GHz B, & R =50, C <
SpF, W L = 0. SnH Jif % X1 2, Ho&K BE RN T
Tmm, 0 L R B R A B T U
AR X 4 6 A 2 B T 8t AR R X fr bt
[A], ARG HS AR [ 5 RC %8R, B Bt AR
(I 5E B 2l AR:

1

= 4mRC (3)
R AR ; C JotlE s Aa™ .
2.2.2 =ZHRBANE

=B PRI B F = B R KN A =By
AR R R = 3 R0 AR, = AR R I X
R P B R /IME S IR S B 2518 B i, 7T
ATRFR:

S =nfy £mf, (4)
AL DR BBIRR 0+ m = N R =52
IR 3 IS TR AR . SRV B8 58 4 TR, IR
BE ARG fin 1dB B, 978 61 2% A% b Th SR 3
1dB ,{H = W22 8 BB 20 1 fin 3dB, i BVRCHE Hy FE 3
B AThZHy 0dBm, fiy =B 38 ELN 27dBe %, [
R =SS PRI, R /N By A S 05
IBAM NI R E R R G S R, KRR
N 7 S BEL AR 2% 4B WU , TN 40dB 384 25 58 45 K
AR , NI 7ER AT < - 3dBm B, {£3F
=B A =30dBe, = [ 3 1R I ik JE B 1 LA R A
ZERANE 2 FIE 3 TR .

fmﬂ&u—a& | st || fﬁﬁﬂhﬁ%& - gfhﬁﬁ

"

BB
B2 =K iaiidiE A

XOrkE IOE BIER OCERIFRSRHNET S LN 875
= - "
- : I | i
4838 oo D
- Boa s
~28.9%
e Ay [ Byl
s
EETRTT RUPUS SHUNIT AU SNUUNT AU N ”"“ )
Tuees leed
55,95 H Tisey Btaat i
Suary Igom S aTancooms

B3 =BraciE

2.2.3 #rih 1dB &% =

THEDGTR A a5t 1dB R 48 5, B T Ak
HEREIE AR S0, WA Cpm

Gy = 10log[ izutRL/iianin] (5)
Ry it SR BET; R, o S A BT, B8
WOt AR HREK Fi BELFvRS A DC FCBELATL 5 45, R0 A FRLIL 5
It REILACRHST R, =R, =500,

Gy = 20log[ ioul/iin] (6)

BWROL R TARTEL X PRSI M4 25 0 M,
JeEF R Z L IRFE A L, Rm , St AR ma B
BES r, R AR Rt BEAT R, , TAERBH YT Ry, Rs K
] 7'62?%%—#?&%%%@ 4 fim. BIA:

(R +R, (7)
LI Ldnjﬁﬂ*/ﬂﬂ
Ly =10logL,, (8)
B (7) ((8) 1 AK(6) AT 45
R,rM
G =20log( R, +RL) -2L 9)

FEEECIE KN 1550nm B4R EE R 0. 2dB/km,
F—HAF M =0.4mW/mA , Y6 — A% % r =0.8mA/mW,
R, =R, =500, X (9) B G~ -40dB, % % th
1dB JE45 &5 =20dBm , Yo% B 5.3 35 B = 60dB, X
F 6GHz 27 FELFEFE LA 60dB 3 25, Bk, 6
AR SR N B BS B R AR A1, 18I0 B8 7 1 1 25 I

PR RO AR o
R,
— R,
St AR A

Bt A

B4 Seerebis s g
2.2.4 EE%t
VR 1 % Ot TR 4H g A BB B LR
U, TR R AR e TR B A R B BT R AR B UL
TR}, —HABEICAE F) 50Q B2 FEHFRME R Z
—o EAERITTENIT B WA A R s, S Eh
FHALUC L, AR5 17 E B e VT i , RP3s: BBt DT i
(T#% 878 W)




878 #ot 5 4 sk

H3TE

UES], B EREGPEAE T RS BE
T ARSI BRI , 5 2 0] RERZ RN FE R i
PR, TWREREZ N SRR T B
TNAISESR , B AT SE 0% B AP ib A BEAR I 25
4 HitHRE
VAL B SEBG 45 R R, 38 0 3 S8 K %% UG R
] DA LLEOE R R B R RE AR A R RS
R KGR BN HK IR, ATIA [ e
HIHTZEMEY T BEARMEBUEE AR
Ab TGN R SR v, Al BT AR N ER I 7E
AW E MR R, A KRB BUSR R MB &
AALYA% B 5t , T ELSUGE A W5 0, 776 T80 4R 8L,
EEAES B R, AT Tt — 2L Ak, HE
ARE /N AR B 5 45 30 52 R 22 R R G 1E
LKA T T S A BB AR R AT
B2 30k
[1] S Wang,B Ferguson, D Abbott, et al. T-ray imaging and
tomography [ J ]. Journal of Biological Physics,2003,29
(2) .247 -256.
[2] John F Federici,Brian Schulkin, Feng Huang,et al. THz

imaging and sensing for security applications-explosives,

weapons and drugs [ J]. Semicond. Sci. Technol. , 2005,
20,5266 — S280.

[3] K Siebert, T Loffler, H Quast, et al. All-optoelectronic
continuous wave THz imaging for biomedical applications
[J]. Phys. Med. Bed. Biol. ,2002,47:3743 —3748.

[4] A Luukanen,R H. Hadfield, A J Miller. A superconduct-
ing antenna-coupled microbolometer for THz Applications
[C]// Proc. of SPIE,2004,5411.121 - 126.

[5] Sun Jin-Hai, Shen Jing-Ling, Liang Lai-Shun,et al. Exper-
imental investigation on terahertz spectra of amphetamine
type stimulants [ J ]. Chin. Phys. Lett. ,2005,22 (12):
3176.

(6] ZRA LSRR, EHM, 5. KifZZ R A RE 55T
REFLT]. o5 44h,2006,36 (3 F) 785 - 791.

(7] AR, EH, B E IS, 5. B AR K S 5
WEE[]]. B FH T2 ,2006,23(4) ;555 - 559.

(8] EHHMLERAK,BEL,F SLEREFRNEE
PR K 6 1% L B B X [T ]. W6 5 4041, 2006, 36
(8):678 -682.

(9] ®ho, A, Ffi R 32, 4. Rih 22 B R7E % 2008+
HIRE ALY ]. BUCRRA AR ,2006,2 .45 - 47.

[10] 5K73& #R¥T i , AR . K2 (THz) BLAR A 3 AR 0L
[J]. &FHF2#,2005,22(2) ;129 - 134.

(L&% 875 )

SRV T T R R o SEBURI AP
500 FH 4T DU FiE, 4 550 4 iR AR B Sh AR, BB T
+2.5dB, fEATA L 2N AT 5 BT 7R o

B5 WS R i 2%

b

3 WMRER
L HER B, RGETE AR R 3D |
=W s g s L e & 5 EANE A B T M
7K, T ELIR B T B R A 1dB R4 R, AT
PRIE T B R IR TR R o e il A v 25 19
FEIRTR IS R 5 E A X LR 1 B
k1 ERHEFWIRE RGBS & AR

AR DEAEIEIARE| 1. 5umDFB $OGRE 1741A BOER L
TAEHi%  [(0.1~6)GHz (0.1 ~6) GHz
Bt 1dB JE45 4|  =22dBm +13dBm
TSk 3h +2.5dB +2.5dB
A\ BT 50Q 50Q
SMATEMmE | =30dBe >30dBc
ST | =20dBm >16dBm

4 & it

BE & LT 8 15 2 S8 BN W7 o By K, b BER
s A RE R A R . BRI B iR
fEvRAR LB T A SRR A R R, mIE DL
St , RA DT TR S5 MR RERS R I DT 1
SR, BRI S I R R A B Z AL,
AN TR S e S i B UK, A+
ST RE B LRI

SEHk:

(1] FAR . KEF, D —FFEN A G AEE
HSURE 0 B 2L iR frs 19 5 YO 0 ) A B S 43 AT
[J]. k2445 ,2006,27(7) :1305 - 1309.

[2] 2002 Designers’ Reference Manual[ M ]. Analog Devices,
2002.

[3] Ortela Division of Emcore[ M]. February 24 ,2003.

(4] BEF OUHETHAMAARIM]. JbT: ARBRH R
#t,2001.

[5] Reinhold Ludwig,Pavel Bretchko. &4 H B 31 # 8 5
BLAIIM . JU5T . B4 Rttt ,2002.

[6] Matthew M Radmanesh. S35 S5 B 724 [ M]. b3 .
B, ol s i, 2002.





