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Broadband Analog Optical Transmitter
using Feedforward Compensation Circuit
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(Yon-Tae Moon, Joon-Woo Jang, Woon-Kyung Choi, and Young-Wan Choi)

Abstract : We have proposed a broadband analog feedforward optical transmitter using a wideband 180°
hybrid coupler instead of conventional frequency-sensitive phase shifter with the narrow bandwidth property
Using a wideband 180° hybrid coupler, the wide-band linearization technique enhances the linearity of the
feedforward optical transmitter. In two-tone cases, the 3"-IMD products was enhanced more than 10 dB in
385 MHz range(1.375~1.76 GHz).

Keywords: analog optical link, intermodulation distortion, feedforward, optical transmitter

HE o) && g Es) wARe) ¥ solw molaz BE
g N2"e Fo AY4E BT 5 YE Ve

Ao 434 BF A2doN SR FE5A 278 ol

5L e 494, ALY 2 FUg 5450l oA el RF sub-carrier 2 obd2a Wz @

27E 3 gt Ao opd2a F FHIo)M FU& WERS= W

t Az 9Pzt Utk aFAA U
= chirp ] A3 FEHFT Avke B4 R |
2 gol @ol 2oln Ay WEE JVHT AP
A7 WEe] =4 A9 A gol Fol olm

F) 2 RoF(Radio over Fiber) 3 A|x®e] AF
Bl Qo] AHA 3 F2F ojgroitt. AR
71E9) Yolx tiole =9 Ay FFE AT Ve
22 AgE 4L /AR 7] wE A2 Y

=

g 7Y o2 RoF Al2¥le] H%& Iusdd Bavt
AT Bl Alz"oA vy AFAHAES AASH
ety sl=xYde BA 71 (Feedforward Compensa-
tion), M Q I (Back-of )4, A2 =5 (Pre-
distortion) 7] E°] Algdrt. M= YA g
St &R & 588 7MW LD & AMEste A
AL ANAdstA R ZHF i8] Aol delx 1, vF A
g A4y 1 5§ w2l AlgstE S ule
back-off & Q7%cl. A} xF9 Jjg2E
ool Z A&L 71X LD & AFAEE dH= A
7Rk, AL F2RAde] RUstL A&
, A%, 3 d9Es g FAYYE JAtE &
Hol AR, Hd¥s =7 7-10 dB 2= FAE 7L
At =X Y= (Feedforward) A3 HrAle 3o
Aol AH FL& 57 AT &L AA & F U
W&o thE Mas w2l vd 2 PR A
H FAEAL nAr. F ¥MEXs 7Y on|
ofz] FdolA A7id v ok (1] {27 (3].

AL =EEL CATV A28 M3 /lHd 2 FP
go]A tholo =29 ¥& Ao tia) A3k,
A F Hexde 7Y BHe REZ2AP9 oA
23 Aol Exba] uj ol AL wolgirl. HA)

ok Ly

* A9 %) 2K Corresponding Author)
A, FES, A 9 TS ARy
acejw@hanmailnet,  woonkyung@gmail.com,

clectbraingdempal.com,
ychoidcau.ackr )

T, o]Edl opdza WE Alx¥e FAA F9
shue F HaoA Arle wddAd "' A
Adzre] 2+ EAUH o]E dynamic range o A
#L tHen Ay Fug HYE AT @
t}. vlMaAe dig Yoz AH Wz AL
o)A tlolex o] L-1 curve 9 H|AFo} o3 &
Agic}, #olA trole ol HiHY A L-1 curve &
3 2 AEWEAT(3rd-IMD) ARo] AZ Fug U
ol LAst A 2E9] FHEA FIS vAA
sln A" A5E 43 A, 2#A AlA"
of 34 FAE AAse AYAEE F4AE
87k len, oy HYAF NAE 8 F J=x
H= gdo] ga3EY. 7] AZAE F A== £
A719) AgAze A4std #HolA tole=gd
FAHFE ASsides gulgl AEzAE I 5
A FygoA AFAHE] AAd AAALE KA
Foi5]. AT F2 Fyi 9499 IFAE FE
of & FHAZ oo, Z FAHEEY FoH4 2
ol = A

Zog A4T AZE PR FYd NEISE of
g2 # $47t doz ANY 4 9 @ A
Hag sue B SN FA6 £eaks duE
Rl @ Aol

2 ERAE F 34719 3 A5E Foe
d9e ¥a7l dal THESY T 2REAL A
Magln FELAUA 1800 dojuF= AZeE A}

- 15—



2006 9 BHEAEYSALHIEE GHHEsUE =28 (2006.8.25-26)

180° stolE2al= HEF

SEXE F2E A AE AARYG BT AAR
2z F ded AEs 458 aRHeE A
HlME F A2 Atol9] ojg3 93 X7t W &
ofof gt Az o] A AA} o) FAAA M=
FAze 27)7F 2o dRE 180° 7h slojof @k

A%, 7AdAY a3 d9eE AEste] FolA
thele=uy F A&7 EE, $E/8 2L FAas
5 MRS 240] 7hesict, SHAR §143 Aol
718 AL Ade BF aAEC AT 4 ATL
Hesh] AANE AEEAE ngszel Az g6
7 Basit, a9 1 & MEA Ade Iy d=x

olo

A= B3l 21449 180° slojmas AZee B
Yot 2 MY 4Y XEZ F3 oot AEEL
g Mol £ XEZ A¥st AT, Y XE

A7t JYAZE F st 9L 180° HolAl7 1
e ¥z 9as glo] APt
180°
180°

i l l [ E— ,[_‘_r
hybrid
| | ........... .|:+Coumer

—

00
29 1.180° FojBE = AL EYE.
Fig. 1. Block diagram of 180° hybrid coupler.
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Fig. 2. Block diagram of feedforward optical trans-
mitter using 180° hybrid coupler.
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Fig. 3. Phase characteristic for branches in cancella-
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Fig. 4. Suppression of signal in the cancellation loop.
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