HEBEBICTHEDHSAERE —AFS LA TLIZET S8R

REMIEH oW owm = RYERF: L A%

1 (FCE&IC

MRS I TERLHI D 72 < 7 — 2B LB, HEIRRIIC & AMERIIZ S AT X Ly, MR LAN 04
HER EOBEAFIRIE & TH L, BESEIZ X 0 WERA IS S 5 72 O 1 BIRTREL T 23R E M 72 & DR
Lo, TORD, FMROR Y N —IRBEV—EAE XX HEBEHIFO 1 >TH 5, KHHLRIES X ARIB
STD-T50 Ver. 4. IEEE802. 15. 7. IrDA, JEITACP-1221, 1222 72 ¥ OAEHE(L 23 TiodL. BILE Tid IEEES02. 15. Trl
TRMARIFEIERRFT STV DD, Bl 72 LIRS E OFPTOERIL e STy, S 612, LED O RF
it BEIE, ARSI ED, BIAESATAS LED ICE XHb Y 5o b 5, ARERNE = XDE TS
< OETEILIZZRY 22H Y | LED ~OBATICHEN > TWND, D7, IR Z V25 TR
WE] IXEN - BAMERBESEOFEELZ Lo TND EEX LN, 22— T 5 2 & 7  EHAUE N
WA L THT by MR E X ZHZEERFEME LD b0 L MG TE 5, & oI, /@G I,
KFBEER EICBOTCHRARBRR SN TEY ., LIV RAL L TOR®RE@EMKIEE L TCOMEEL IREEr
DI ERHIFFI N TN D,

N IERREAE Z LT D 720121, TOREEIR A, 2l L7 FRERHAMETH S, FlxiE, (1) KB
RGN b D BB ORI K D 1E 5 OIHECH b, (2) R, G, B DRk REEEDEVIZ L D1E
BEERCE RN, Q) KELHOKIBICEY v FLr—ay . (D)MOBIYEREKSESOTH, (5)
HeDOBEAEMEIZAE D B OB/ME,  (6) BT I KL RTRE 2@ EE, (DY (KA 7EFER) (1
Holofiikih, 8) 2 —WLEOHE & ZAUZIS U BEMAEE, (9) 7+ N A 4 — REOZFHFFEEZE
& U 72 PERERFAM . (10) FRIAGIEBIE D NME~DRE, 72 E~OXAUWEDREI N LETH 5,

ZHETO DhiEEE O EER Bik] [1-[14]ix, i, OA A= o2 CEEEREFFE
PG 2 RIREE(E 32 2 (1) BAJE O BIZ Sk OBk, (111) Advanced a-law |2 & % PAPR
SHVE, (iv) Y5550 8% e 28E (OCDMA) ¥, (v) # — R 5OMREE Y 7 4 F = v 7 75 (LDPC) & Fv %
HFR D ETIER 5, (vi) RABEREE 7 /VRat, (vii) KIS K 0 X EHER 2 U 2 TRET 2 H1E, (1ix)
HRHEE T 5 2 VDAL, REDOKRFRH D, T ORETDZ < ITHICER BAREN 2t
MEREE IS L7 b o < B (1) ~ (10) O X 9 22 6 IR E O 7 © O 7s E 2 B8 Lo it
37 < RIERLEERE ) 2 R RBRIZE I T RGHI R > TV RN EE X b D,

Z 2T, ARFRIL, ERGEE OEFEMER B E L CH — RS [1]-[5] L 5 S EARE9]-[14]1CE A
L. By FiAY BHEEOBLEN DRFTEAT 5. FRIC, R Y — ARG AT AW, [EET 1V
N DOZEEFF AL ZIT O Z S X D RS IS 2 b o X — R BV AT L), (¥ —RG 52T 5 3
Ey b (lF#HREYy T EXUT ¥y B PLP2) %&R,GB D LED OFNFIUCEY CCHINURET D Z LI
KO WHRBERICHELZ B OF =R AT L] ZBE L., et 5, fF52EEMRE (CSK) (22T,
[HREAAMRYIX & T X~ — NG5 L2 O 572 5 B E R 5 % a3 2 YRR B A MRS %t &
WD 52 EER Y AT N 2L L, BT 5,

2 RERI—AFS VAT LA

2-1 ZEHFEEI—HRFE AT LA

KIGH72 EIZ L D RNHET OB ICEB T 2 BRENHT X, Ao A7 EFRO OV ZRRITB N T,
HIELEWEOES 25 &E 23720, MESILOERIZR>TWnD, SV AMEERFR R ED X S ek
RAEHEEZ D HFRTIIHLFTRETH D b O DFERBREDENKEILILLTLE S, ZDOD, 4
FT7X—A 7 L RIREDIEREENLRE RN D, WEEHESTEICEDH 2 HFANLEEN VD, K
BiCiE, BEANCEB B & ZERNCEERE 2 AV 2 2875 58 4 — R B2 ety 5 [11-[4],
HMALBIE I T 2 ZBF A LIEEZ WA X — RS AT A& 1IRT, £z, K227 b—afkE
BT A AT R —A 7 EEEOM ) LB IERRE AR O 1 A T,
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Framed-DOOK

- Tufbo Encoder | Eriilﬁeer ’ = 0OK
Interleaver | [RSCp1 ‘Framcd DOOK Transmitter ‘

I P 4 —)I Framed-DOOK P/Sts E/O Frame #1 Frame #2 Frame #3 e

] RSClP2 | dO d1 d2 d3 d4| d0 d1 d2 d3 d4| d0 d1 d2 d3 d4

4 | Framed-DOOK BitStream |1 O 1 0 1|0 0 0O 1 0{0O 1 0 0 1

s IV AAVV VI VL

Scintillation (C-1=0)
Receiver  Turbo Decoder Background noise Framed DOOK 1 11 cg CS c14 C10 C11 C12 Ccs) c?) c(;) c11 c12 c? c?)

MAP Decoder #1 |

‘ Differential Detector ‘

ReceivedSignal 1 1 0011110001110
Delay Signal ) 11 0011110001110

1010100010010 0 -

M1 EEFFEEHND 2 —REFEY AT A M2 ZEEVFFEik & B

ABHRITLLT D 6 RS Tk ST\ 5,

(1) #—ARfGEat) (FHRey ML, XUTFT sy FPL, NUT 4By FP2) OFNZEIUIK 2D XD
W27 Lb—2MEEITO, 2T, 7 L—2mIZEME Yy FEINTE L ERET L THD, (ZL—
LOMEFAIZFEIME > A OIAT)

Q2) =R e ID3 >0y hA M) —A%Z%x 7L —2bL, By MEZEBG LT 5,

3) oW hEF v FT7F—A 7L, NF LN/ TS, LERESE LTHATS, K21
IRTIEY . BEEFITLIE0ODAF VA TEETHD,

4) ZEWTIX, TXT v =74+ MEA 4 — K (APD) THiE# ., BIERIE 2175, BEEIX L, PLP2 203D
L7038y hETHD, ZHICKVBHEE R CENE L DO RN OREEL /NS TE D,
X 2R T Y, BEREASHNESEZ1L, 0, —103 L LeRs, 0L, FEv A RY
—2AD1E0IFELEOTEEINDZEILRD, T2, T1ERAEIZEND,

5) ZL—2EmORME Y MXF =LV RMIZ A L 7O E R ETTY (RE Yy hRZ— %
BEDOT L —Dbib 7y 7 BB E LCHEDIRT)

(6) BB DOH N Z VT RTLLERL, Z—RESRICANT S, MAPT a—&H 4 H
EL, T—4 %555

K321y b4 DR EREBEBECHTHE Y FaR 0 REREEZ T, ERBPHFELL TCORWEGEE

DHFRETHY . @B 7 Fx— RE—RfT FFELE1/2) AT LD Ialb—rva fERTHY,
ONAR U — RE—RGES (FEbER 1/3) VAT LDV Ial—ya Rk Thsb, 277L, ¥ Ial
= N TA—FEFIR VI THEY TH D,

2%1 f/ij.l/*‘f/ﬂ‘/%%fﬁ 100 . S e . — T
Channel owcC
Bit rate 156 [Mbps] 107"F ook’ e
Interleaver size 256 [hit] framed-
Frame length 8+1 [bit] 10°EDOOK 'Y
Block length : 4 [frame] g Uncoded A
Number of Iterlations 8 & 1073} (theory)
Laser wavelength 830 [nm] 5
Background noise -45 [dBm] e 1074k Punctured
Variance of scintillation 0.001 :”_, Turbo-code
APD Gain 100 ) 1075k
Modulation loss ratio 1.0 [%]
Quantun efficiency 0.6 6| Standard
Effective ionization ratio 0.22 10°F Turbo-code
Bulk leakage current 0.1 [nA] T
Surface leakage current 10 [nA] 10—50 -49 -48 -47 -46 -45 -44 -43 -42 -41 -40
Receiver noise temperature 1100 [K] Average Received Optical Power per bit [dBm]
Receiver load resistor 1030 [Q] 3 Evw YR
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X3 LV AT bE WD X —RGESY AT A (framed-DO0K) 1%, eI 0 bR ETE S 2 L
Wb, PERFANTIH, AF U F— RUE—RG 513307 F v — MY =R L0 b B4R A2 R
LTWAH, framed-DOOK TIXFRFREDHEREL 72> T, N7 Fx— N —FFERFHTHL Z L
Worh %, framed-DOOK (ZHUNT, AKX & — RRIE —REGE- L 30 7 F v — NELZ —REF S OMRED R
L2 501%, UTOBEBAREZLND,

OF —HBEEHELZ[FE—E L TWDHIZD, AX U H— R —R 5 OEGE VAR 7 F 3 — R
X —ARFELD H/NESL o TND, Ziud, APD WA/ NS bR ER>TCLED, 2D En
b, BRI ) (Z—REEBANED ICBT AV Fy— R — RGO VR LER Y RIT A
B — R — RSN LY b BAF L7 D,

@framed-DOOK DA, fEHT —F 0 “DIZ72 D DIHMEZN 10 £721X 01 LEET 255 THD ., “07I
2B DOIIEFH 00 F721L 11 LT 256 L 05, BEEIREIEKFIEMEE NS D Z &b, BRI H
FID 1 -1 (EHITER “VEET) ORIV E OOV RMIBIT DHEEONENER D, £,
“O"IZOWNTIE, 00 & 11 DWW THARUITERRD Z L2 5, ¥Z, 11 OBAEOERT —% “0"0H
BTN RKEL, RO KRIHRELL-TLE D,

2-1 RGBitiFHnER I —RFEFT LR T LA

NT—=2 T "X —A TR ED X HITHEED LED 2 AW SRR EMRRI SN TS, #lziE, B, G R
D3 aERANLEE, ZORERISE U THERBRENRLERY | HoMRHEABEER IR TLEI, Z0FEH
FIZOWNWTIE, ZERPDE B, KFEEREDLREERIZL > THRR-TLES, o, V¥ RUA T
CICE AWk b EZBND, LIER->T, BICBGROFNEFNTERAR LT —F 25k T 5581213, —&
DT —=EPNZITBWNRNZ LI TLED, o, F—AFEHMLNOERE Yy A Y —L 2OD

V5 4y A MY —AL%% LED ICEIV S TS Transmitter

%/EI\/G H ‘Iﬁﬁ%% 1 ERAELTAZ & 75‘?’7@\ é nb o Modified Turbo Encoder 1

O, WARREREERE AR | [P ki "
ﬁﬁ§%iﬂ1b\éo ﬁﬁﬁ“@ﬁi\ ?*ﬂ?fﬁr%%% Interleaver RSC |P1 P1° B
RT53Ey b (F#REY hTIEASYT By 4 '9”'%me_+wml

K P1,P2) %R, G, B® LED OZFZHICEY mcg“zzgm%Lia
T CUHURDET B (5 B LR AT A 72 e 2 L

MY AT LERETT 5. Bl2IX, K TIEB, G, - .

R @Jl@f{ﬁ%@ﬂéﬁﬁ%ﬁi)kéﬁ < f; oL i 5 ( - RECEIVEI' Moditied Turbo Decoder Er—
DIEECHBIEMES 725) Ha. RECE | [l g Decoder fl

BN AR o Z— R 2 — R85 21T, IT! | | Re- De-BPPM<
GETROIINRV T Fyv— N —REFEIT Arrange

VB LAV IR A bIE WA 5 2 5L MAP Decoder 22fc— e
ANLEEREEEZERH LT, HRHEEITZD M4 NUF 4y RS Z — RG-S 25 A

L5 M E#HT B, SE V. RGB EOE

(BB U THIMERE (R 1/3 ¥ —RES, 1/2 4 —REE. WRIEZOHTHER) 2oz
BT ET, HHOMABE RIS 5 (5], ER AL B R R R X R L E T Y

ST SBIE BT ITRIE T X /208, AT UL AR 28 L, BESEC A h b PRI 2 E8TX 5
R4 IHRET 550 F 4 By NERSVEY — RS AT AERT, 2720, B (FA4—) TH#E Y |k

W1 2kt b, )Y 5 ¢ vy M P1={P11, P12, P13, - - -} & P2={P21, P22, P23, - - -}% G (ZV
—Y) ER (Vv R) TEETHIE, BERSIZIT5, 2E0, RNUTF 2y MNNIFEESI L, BESI%OE
B P11 {P11, P22, P13, P24, + - « ) DIETHR L TG TIaET %, BHEAIIZEOES P2’ 1Z{P21, P12, P23,

P14, « + < JOJETHER L TR TEETH, ZOLIICTHIEICED, GERIERBEERLTH N7 Fx
— R Z—R G5 L LTESTHZENTE, HEHEEZRET LI ENTELLEEZLND, REGOM
FOHER LIZGETE, BR 2R VFTEMNSL L2 WGEOEF LD, FHRE Y hA R —AL 250D,
T4y PR M) —AE2ME IV ANEERZAT O,

B 5 IZHEAT T AMEEFBER GEEEF XX —XMEE U — AT MUVEEH  Eb/No) IZBITHE
PRV EEEZRT, 72l Y2 b—va NI A= ER2(T8T, BGR=110FDOEKLIZEWN

val
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T, OFHkEER. LIIIFHREBEEREZRL TV

10°

=—&—111,both

2 AT AMTEERICET S } = 110cony

VIl —va R o —#—110,prop.
Channel AWGN g
Bit rate 156 [Mbps] f 10
Turbo-code generator (7,5)oct g
Number of Iterlations 8 = 107}
Decoding algorithm modified BCJR @
Interleaver size 1024 [bit] 104}

3 e 5 10 1 1 16
Ey/NoldBl
M5 HEHYAMEEBRERICBITLE Y FRY R
R ﬁt&%%ﬁﬁi RGB NELKTHE L RWIGRITITA Y o F— P2 —R 55 & LTEHEZNThN,
RG D 2 DHNWHR LTeH AL 2 fH SV ALEET & L CEREMR>M THON D, 2D, 202 2ORHT

(B ES ﬁﬁi%%ﬁﬁkﬂbt/hhbﬁﬁiérf ENGMND, NV T4 EY AN —AEEET
HGERDI LD 1 ONERT D IBEE R OHEICIX, 1ERFRITY — R E 50T 2 TS (EAE
LoE&ExLND, EFXNINV I F v — REIZ— Tf@%é: LCEBMTbb 720, L ibiz=xr
F—HRIZE DD EHF ALKV ICE 2Bz bnNd b0 EEZ BN D, ISm% By FRED R 107
BT HRIZBWT, BEHFNINERGTRNLY £ 3. 5[BIEETELZ LR 05, £, 3 ODWT
F X DI H 1 ONHEETIHEORESRNOMREIL, EHEER TOMEENS 2. 2[dBIREDHIC
MABHZENTEBHZ EDNND,

B 6 ICHMRLEEIEICBITH 1 By MY OZERZFEINCHTLHE Y RN REMELZ T, 72750
VR3al—va NI A= EL2-28T, BGR=110%DOKRLITBWVT, O XTHEEBE. 1@
#%%@FV%%waé %%ﬁﬁ&%%ﬁﬁi BGR A< {HK LARAWEAITITAZ v F— R Z —R

B LTSN THIL, RG D 2 DM THK L2 AITIT 2l SV ANLEERM & L TEREMI M Thh b, #
@t@ %%ﬁf&%%ﬁﬁi%i@ﬂbm@ﬁ%i%Tf ENGMD, EATERBEROLAIZITAG
T AHEE BRI OLE & FERIC %ﬁﬁi%%ﬁﬁ;@%i &ibfwé E/$504H)%%ﬁ
T 5 R %mf13MM@&%mﬁ6hfwé F7o. BRI TS LED (I L 0 b P NTHEREN R D =
k@A@éo:n&&%m@wikhﬁﬁﬁ#ﬁ%wtb\%@ﬂﬁgwk%wﬁﬁ@ﬁ%ﬁ%%bf%%
BRI NWEEBEZLND,

=3 jﬁﬁfﬂ BEHOY I 2L —a Vit 10°
—a—111,both =—+—100,both
Channel owcC —e—110,prop. -®-110,conv
Bit rate 156 [Mbps] 101 —#—101,prop =E=101,conv.
Turbo-code generator (7,5)oct
Number of Iterlations 8 Q8
Decoding algorithm modified BCJR ég 102
Interleaver size 256 [hit] ]
Laser wavelength 625, 530, 470 [nm] =
Background noise -45 [dBm] = 107
Variance of scintillation 0.01 o) X,
APD Gain 100 n
Modulation loss ratio 1.0 [%] 10 Y
Quantun efficiency 0.6 ““‘.
Effective ionization ratio 0.22 10% ‘ ‘ . : LSS
Bulk leakage current 0.1 [nA] —49 —48 —47 —46 —45 —44 —43
Surface leakage current 10 [nA] Average Received Laser Power per bit[dBm]
Receiver noise temperature 1100 [K]
Receiver load resistor 1030 [Q] M6 JEMHUEERICEIT S By Y R
4
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3 AERFASZELR AT L

3-1 RiE 2fEZ £ DIRREER MRSt
MARSN T > 7 AN 2 ERZMARSNTRA TR S LD,

aq X1 Xz . Xy-1 Xm |1

a, X . Xy—q X x| —1
OMM = : = 2 M : 1 M 1

am Xy X1 X2 Xpr—1 -1

additional chip

el x;=+1(=12,,M) ThHsd, MRIOFEFREMETDHE, ThEa 1 Fy7THOKEICT ML
MIE DRI ERERTHZ LN TE D, ZORINCEST v 7 (SEIIMRINOT v FFER+R—L 0 b
1Fv7E0ned—1) 20T 56 2 EICLVERMARS] OM,0M,, -+, OMy 2K T 5, ZOHEKXM%
Flid, W2 >RSI O EFABMES 0 THAHAT-OEAZEEEZA L TW5D, FlZiE, =T OHEEITRD
Xtk s,

a7 +1 +1 +1 -1 +1 -1 -1 -17
a; +1 41 -1 +1 -1 -1 +1 -1
as +1 -1 +1 -1 -1 +1 +1 -1

oM, = |ag|=|-1 41 -1 -1 +1 +1 +1 -1
as +1 -1 -1 +1 +1 +1 -1 -1
Qg -1 -1 41 +1 +1 -1 +1 -1
laz!t -1 +1 +1 +1 -1 +1 -1 -1

N

ZOHERMRINO-1 OF v 7E20 L L, +1 OF v 7T E=/HFFE 8 DR ERFF 7O FARIEICE# T 5 R5] MA
EHOFvTEOLL, -1 OF v T EHFEERE 8 ODRFHERM 5 DOFF BRI EHL T 5 RS MB AEK T 5,
SR 5 RYNET X~ — V5 R & E R SR LT SR A D DR S, LA R OBMRDI Y SLo,

HM.-":
HJ"’I.I'I:

iz, BldmklE e 5,

[b1] bi1 b1z b1z bia] +1 41 41 +1
b, b1 byy baz by +1 =1 +1 -1
by b3y b3y bzz bz +1 +1 -1 -1
By = by| _ ﬂ]: byi by baz bas| _|+1 -1 -1 +1
bs H, bsy bsy bsz  bsy -1 -1 -1 -1
be be1 bez bes Dea -1 +1 -1 +1
b, b;1 bz byz by -1 -1 +1 +1
bg bg1 bgy bgz bgy -1 41 +1 -1
BEAIMRS ag & PEELAZ R Bs Z il L7z as (Be) IFIRA TR I D,
b1 0 bz 0 0 byz by 0 (0 by 0 by bz 0 0 by
by 0 by 0 0 by by, O 0 byy 0 byy by 0 0 by,
231 0 232 00 233 234 0 0 231 0 gsz 233 0 0 234
0 0 0 0] —— 0 0 0 0
G0 = 0 by 0 0 by by 0 “BD=|o by 0 by by 0 0 by,
bey 0 bg; 0 0 bgz by 0O 0 bgy 0 bgy bgz 0 0 bgy
b1 0 by 0 0 byz by, O 0 byy O byy bz 0 0 by,
by, O by O O bgy bgy O 0 by, O bgy, bgs O O byl

7272 L.ag(B)IEZ OM D+1 OF » FITFEERGHD 1 F v T naRh S, -1 OF v 7% 01275 Z & THER
T 5, a3(By) 1 E M O-1ICKEEAHBZD 1 F v T REGSE, +1 2012952 & THERT 5,
WIERE F XA v A T IEFENTERT D720, 1121012, -11X 011, 01X 00 DEHIT2oDF 4
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v FTEIT, 2O L) ITAEKRT IR RH 2 PLERBEAMAZS % (Extended Pseudo Orthogonal M-sequence;
EPOM) & MES[10]1-[14],

ZREMATE, v~ F o AFEFEL ) EMAEE LD ZEICE VIO, L0 IZRET, 20, EEEE
FHNR LIiZ 2(M+1) [chipl & 72 0 | BAETE 22555 R51EUL 2MM+1) ThH 5723, FIHT 2555 R501E05 2 O
REFHETDHEMDHEFIHT S ENTE D, ERORFERG S OHE TIiX, L=2(M+1) [chip] &3 2 &
QMDD EDOFERINBBETEHZ LD, LEB-T, F—F5RINEDLEE. ##ERININEHRAFI L
DM+ /2 (GO RINNEAETE D, LoLaenn, RO 5RO AEFEREED 0 TlE7en
RINDOMAEDOEBIFET D700, BERINIFELZRINIET HZ LI D,

32 IRME2{EZ L DILEMERXMRIN ZFAT IR ELEER AT LA

¥ 7 YRR E MRS 2RI 2 B2 AR AT K a T, JEREE MRV IR E AR &
BEAZMRII @A T 2R TH L7200, BEFFEIZZ N HODOETORININERRINIAT/2 > TR
W, EDT, FFeEETNEICHAT 2RI TRNBEIZ R D, AFETIE, ZOLRO1 2L LT,
2 BRI AR R T D, -
PERICB N T, EPRIET— 4% log (1) | Transmitter
+log, (M+1) [bit]HIZEI L, AIEOFEHRE » K
2L M HOREERG S (FFE M) 225 1
ZIERL, BEBEOERE Yy MTED M+ HOEE
ZMAY] (FHE M) D 1O RIRTS5, £

Converter

Bi-orthogonal |-
Code Generator|%,| ©

L lslE/o

Combiner

DB SN 5% 3. 1 HOBYFET H, ARk Pseudo Orthogonal | g
L 72 ERE B MR Y DA F 75 AL D T2, M-sequence Generator |}

Fo Tl F =Rl ABIEE S &

BT 5, Befic. HEMREE L LTENT %, | Receiver Largest SjComelator ggg;
ZEMZBWNTEX, Fy T L_XIAT AT o x 2| |Select | ZIM-sequence D

7o B A A= K APD) 1T & Y BARUE BT E o

B ZOBRERES L~ T = 2 HE RO S| Largest [ o orthogonal

B0, TOMAY EBS, KT, TOYEHN Select | iCode

T2BMEREIT Y, 1ERBEBIZ, YOIRHER N Y .

5 ERMAFIORNS = 2. 0 i1 EOHE X7 PEEREEEAMARSx & DB S EE
EORKMEERE L, ZAUCELTONTWD T —X 2T 5, 2 BB X, 1 B H OR MBI I3
JT BDHEEEAMARS & FEERG B2 fE Lo M [l ORSAESRERE L, YEMBEZ LD, 2O N+ fEHO
FIEME O R KREEZ B L, TRCELY TONTWD T —X 2+ 25, &EiC, 1EMEHE & 2 BB A T
LT —2 &AL, &7 —2%2ElT5,

100

AR GE A= A A577 e A— ]
4 CHEREIE K O PR AT T N ~ CSKusing POEPC
Channel owce W e
Data rate 156 [Mbps] i . TR
Laser wavelength 830 [nm] 102E 4
Background noise -45 [dBm] e f
Variance of scintillation 0.01 2
APD Gain 100 g10°
Modulation loss ratio 1.0 [%] & |
Quantun efficiency 0.6 104 - CSK using EPOM \
Effective ionization ratio 0.02 E L =64 ¥
Bulk leakage current 0.1 [nA] i L =256 kY
Surface leakage current 10 [nA] 106; = ‘1; :
Receiver noise temperature 1100 [K] . ’
Receiver load resistor 1030 [Q] I 3 \

-6 L L L L . L L i 1 L I
10-70 -69 -68 -67 -66 -65 -64 -63 -62 -61 -60 -59 -58
Average received laser power per bit [dBm]

EERSAN UES
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SITHLIRR I ZMAY I RN T 24 B L LTS AT LDy MY B2 7T kR & LT,
POEPC (BEE AL 7 7 A L5 5) Z WA S S EET T AT LT 5, 7272 L, 2R ek Ao
BHRIERNRLF =T D72, 1RFESHN(EPOM) DIXEEFRINE L=2(M+1D) & 64 L0256 & L, fEkF
. (POEPC) DIXEE BRANE L 2 32 & 128 L5, FNLSOMHTEETTITFE 4 1R T,

L=64 DR F AL L=32 DUk F A, 1=256 DFEZFH & L=128 DIERFHIX, & [F— OIFRIEEDF %
FERT 5, By MR R 10BN TR H A (L=64) (30EKF X (1L=128) L v $ 1. 7[dB] ., #2&= H= (L=256)
ek TR (L=128) LV K 1. 6[dBlIETE 52 LN nnd, £, BHEESRIIE L o E Y b
R RIIUETE, TOBEII Mary EREFHSF R ERRETHLZ L L0005,

4 IV
ARFFRIL, SERE OFEMER FEE L TH — RS LT SHEETECER L, LFDO 3205 %
BEL, By MR RMEEEZMRFI LT,
() HIERY —HREFEO [HET 1+ ¥y NOEBMGFLEIT O Z L IC LD WREHET ICiEZ o7 — R
B AT A
(b) HIERY —RFZO[X —REZEMET L3y b(FHREY T &V F 4> hPLP2)ZR,G,B
D LED D4 2 [ZEI T THINRIET D Z LI X W HRERICHEZ b o % — ARG 52 2T 1)
(¢) JIMRIF B ZEARIE HRERMRIIE, T4~ — VB L% OG5 578 DB EA G5 % @A
T2 IR E A MRS 2 W D 5SS 2T 4]
FR3ODE\ERFRICHONT, ¥ —REFEV AT AIONTEY I a2 b—vailc k., HESEEH
AT KZOWTIXBGRMEATIC L 0 3l L7=, ZOfER. 3 20mEFANT kLY Bif7zey b
MY RMEERT I ENThoT,
Lt1X, =R E VAT JMIOWTL, K PEERET VORIEEKET LV EAMEE L, Y
PEZHI ST D, & BT EZEIE R A VDY 2T A TIIZERSIMERELZ EO-REE1T) FETH S,
B BEZMEERY AT AT, BIDLEEKEREE T TRl L, = OBREICE T 28 AR5 508052 Ratd 5,

(5% 3C#k]

(1] #2H, ZA, /N, P SeEGRE IR 2 2B 5k OOK # V5 /30 7 F v — KX — AR5
AT AO—RRFY,E 11 HEE F S ET R S, WBS2015-4,pp. 17-20, (2015-05)

(2] AXH, PIVA, /NS IR B RIS E A VD R Y — AR TF 5k DOOK Oo—/it” B 1f |isE
P AN FE S, WBS2015-36, (2015-10)

[3] S.Rai, Y.Kozawa, H.Habuchi and Y.Matsuda :“Mitigation of the influence of optical background
noise by using Turbo-coded DOOK”,Journal of Signal Processing,Vol.19,No.6,pp.269-273,(2015-11)

[4] Y.Matsuda, H.Habuchi and Y.Kozawa: “Robust Turbo-coded OOK system for background noise
alleviation and frame synchronization in optical wireless channel”, J. Signal Processing, 2016 4 7
H ¥efl 7 &

[5] R.Sun, H.Habuchi and Y.Kozawa: “Novel parallel optical turbo-code communication system using

Il

RGB LEDs for partial erasure channel” , Proc. International Technical Conference of
Circuits/Systems, Computers and Communications (ITC-CSCC2016), pp.735-738, 2016 4= 7 A 13
A 3£ T E

[6] T. Ohtsuki: “Turbo-coded atmospheric optical communication system”, Proc. IEEE International
Conference on Communications (ICC2002), Vol.5, pp.2938-2942, (2002-04)

[7] J. Chen, X. Hu, D. Huang and X. Yuan: “Analysis of turbocoded optical wireless communication
system based on on-off keying, binary phase-shift keying, and binary pulse position modulation”,
Opt. Eng., Vol.46, Issue 9, (2007-09)

No.31 2016



[8] X. Wang, N. Wada, T. Miyazaki, G. Cincotti and K. Kitayama: “Asynchronous coherent OCDMA
system with code-shift-keying and balanced detection”, IEEE J. Sel. Top. Quantum Electron., Vol.
13, No. 5, pp.1463—1470, (2007-05).

[9] Y.Takamaru, S.Rai and H.Habuchi : “Theoretical analysis of new PN code on optical wireless
code-shift-keying”, IEICE Transaction on Fundamentals,Vol.E97-A,No.12,pp.2572-2578, (2014- 12)

[10] mitl, BI04 DL E R M RINA RV DR o — RO 7 M —o 7 O—at", & 15 saliE 7
et ge ey, WBS2015-3, pp.12-16, (2015-05)

(11] wEton, BIPH, /i« <2 BeMEMEaR AT O MM = — R 7 M —A 7 O Y R, B HiiEE
FRYYATT 4 R, A5-3,(2015-09)

[12] S.Takayanagi, H.Habuchi and Y.Kozawa : “Optical-wireless enhanced code-shift-keying with
IM/DD”, Proc. 21st Asia- Pacific Conference on Communications (APCC2015), pp.84-88, (2015-10)

[13] S.Takayanagi, H.Habuchi and Y.Kozawa : “Indoor optical-wireless code-shift-keying with
two-stages demodulation” , Proc. IEEE 4th Global Conference on Consumer Electronics
(GCCE2015), RWL:Wireless &RF in CE, pp.648-652, (2015-10)

[14] S.Takayanagi, H.Habuchi, Y.Takamaru and Y.Kozawa : “Improved code-shift keying systems with
functional pseudonoise code in optical-wireless channel”,J. Signal Processing,2016 4 7 A ¥ T &

(B2 & &

B A& BEGE - F24F REREHR

PREREEEAZ M RS 2R = — Ry | B ERBESS T A PV FiF

S R v 7D 20154 5H28H

S 8

T MEARE(E 23T D 2B 51k 00K & v
LR Fx—RE—RFEVAT LD—
5

RUA RSB 50154 5H28R

S 8

N[
=
palls
4
hle

aff
o
o5
=
4
w

2 BRI AT O KMo — R 7 h ¥ — VYA T 4K

A > T DFRY RMREFAN

> &

20154 9H10H

& | 4
TF
m
&
m

BRI Y 52 2 G BERR & — AR FF FRUA RV B

1t DOOK O —fat e 2 20154¢10H 9H

&

Optical-wireless enhanced code-shift- | Proc. Asia-Pacific Conference on
keying with IM/DD Communications (APCC2015), 2015%10A14H

Proc. IEEE 4 Global Conference

Igdoor optical-wireless ch eshift-keying on Consumer Electronics 20154¢10H30H
with two-stages demodulation (GCCE2015)

Mitigation of the Influence of Optical
Background Noise by Using Turbo-Coded | Journal of Signal Processing 2015411A4
DOOK

Robust Turbo-Coded OOK System for
Background Noise Alleviation and Frame
Synchronization in Optical Wireless
Channel

Journal of Signal Processing 201647 HHEH#HTE

Improved Code-Shift Keying Systems
with Functional Pseudonoise Code in | Journal of Signal Processing 201 6F7HEHTiE
Optical-Wireless Channel

Proc. International Technical

Conference of Clrcults/Systgms, 201644713 ARETE
Computers and Communications

(ITC-CSCC2016),

Novel Parallel Optical Turbo-code
Communication System using RGB LEDs
for Partial Erasure Channel

No.31 2016






