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Abstract: We proposed the adoption of spread spectrum for Automobile Electric Key to realize the decrease
of interference and speed up. In particular, we showed the energy-saving demodulation method for mobile
equipment. Our method adopts direct conversion. And, each sub-correlation value of Ich and Qch is ac-
quired by dividing into specific sub-code length. Then demodulation is achieved by selecting largeness in
Ich and Qch sub-correlation and adding up. In this paper, we show the relation among sub-code length and
frequency deviation. And we show the most suitable sub-code length. We also evaluate the sensitivity with
most suitable sub-code length. Moreover we show the influence of M-ary CSK for high data rate transmission.
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Fig. 1 Spectrum of interference on automobile electric key

system.

HEHESF— 2 AT LTI, #EHRREZHREL CER S

N7 %S 2720, AL EREST 7714 7
HERGEE 21T . Z0720, #HimkKIEEhTERL B
h, HEmEOBhEGORELE 2 5.

ZFZCHRA I, MR EEILE HIEL, AXY
N VIERGEE RO 1 D TH A CSK (Code Shift Keying)
23], [4], [5] @A L HE T — Y X7 A0
BEERLTWAD [1]. FFICARZ MVIEEZEHT 512
Hizh, K TONEBNMUEEEHKWE LT, 750
7#C PLL (Phase Locked Loop) 2 & % & 558 % H
WIS, ERMIERICY Y F R 74 vy 2B L CHEBT
BEMFNERFET 5.

AREFESFATIE, PLL (30 25 40mA) %\ 5 LE)
%, EEREBOZREES B mA) TET 252 LAT
5. T, UBRVYYF K74 VIEEHETLTY L
O M HAER 50 kGate L CTH O, BERMEERS Fv 7
L= MIETHL I EDLHEBRD B mARETHD
REFNICL > THEBENEZBEMSELEHNTEL, &
EEESF - CREEMPEETH Y, KREHATIR
PR R AP % 8 2 7oA 2= A5 L2 A g, ek
RSB AESINS, LA L, PLLZHWAEEATY, [
R R P A RSP % 8 2 7o R A58 L7z & & IIlfE
VEBEDHALT % 728, Fkat L 72 R R R A % 6 2 7- B
ELTE, ABREOREMEMETETNIEEZLNS.

AETIE, 2B CHEMZRICOWTERT 5L L b 123
TREFROBEL HHICHIT 2. RIC4TET, #FH
R B B BRI X A AR SR & S5 RO
MR R, F72, CSK ERTE#Elba4T) FiL L
T, " MO &ML, £FFICnEy PEENFITS
%Mt (M-ary CSK) [6], [7], [8], [9] #*d 5. £ T, 2
EHRCBWT, BERALRER 5 & W TEEL L 728
bRET L. 5 ETIIEET AR ERZE B 256
ST ROREA L RS R T OZEERE, £t
IC X BEEEDZEMRE Y I 2L —Y 3 v B X OERIC
LM L7 R 2R Y. RIRIC6ETT LOERT.

© 2012 Information Processing Society of Japan

2. FEEMZR

ARy NVIEERE R L 72550 T, SR HT oLy
TR B X OB OIS EE L 2o Tnbd, Th
REHTLHFELE LT, MRORR A KR (157 v 7k
B 1/2 7 v THRSE) §6 L7284 3 v 7 TOMBEE
WELT, #nEnzlbi L T, VCO OHlHERE L 55
Z & CHA% M % DLL (Delay Locked Loop) [2] 253
RSN TWA,

F 7-3CHk [3] T, ZMEALICHE L7z CSK AR~
DLL ®# % Wf%e L T\ 5. BEfFo DLL Tid, #fEI12F)
MY 55550 1 HEICIREENTWwA 720, DLL % 120
Bl onw TR L TWwa, Lo L, 3CHk (3] Tld% it
2 & o THEDOF 5 HEE ICFIH S b 720, #%5o DLL
wAHNCER L7z L ) 2o EDLLL A fE ST 5,
Fo2oYRBE LT, FREOEF S OMBMEEL S L I12
U T A EFORERINTELTNITY AL wiklT, o
W DEBLZYER L7 EDLL2 bIRELTWwA. Lol
COAFANTIE, O DLL * HETALENH D, R
BEPKEL DLV BELND .

ZITCIOMER RIS 572012, ST [5] T, [
HNCHE OB % Wi L, CSK 2530 L 723518512,
EBIIY Uy F 2 AY T L L AR5 & EET 5
CEFRBELTVL, IO L) ICFEMPHILEST S & EiE R
JLEAT 5 % S 5 2 &, M 2 #0H] L < DLL %
FEHTLHAPREIN TS,

L2 L, HHESF - AT LTI, HEFRRO/NL
LCHEBIROWBEI R L L, V=77 1 V& ETHEKEIK
&< A7/ DLL FRHRETH Y, mHER 7Ty
JEENLEL LTV %V VCO ZFIH L 72 DLL O
HbLWEETH - 7.

F72 DLL & v WEBITFE & LTk [10] T, [
B ICEB L= PHEELTBY, Fy 7I9EBEERKEW
412 DSSS (Direct sequence spread-spectrum) C i
RIS 2 L LT, v F R 7407 08 LT
oA Z IR L, &@F5ESINE ST 2 2 & TR
HFEPREIN TS, S HIT3CHL [11] T, Sk [10]
TRESNLTHEOURE LT, &F5ESNETH L &
2, BT 2 E5 s RECRAERZRICNET S 2 L CTHI
TRV E T B 2 EAVREN TV A,

L2 L, ARORED L) AR ZT TR RL 5
O BEMEE i L T 7 — ¥ 5+ 5 CSK &7 123
L7230z 2 v,

ZZTARTIE, HEEZES T AT Y VO~ v F
N7 4V 2ot B L CHEBIIC R % i 9 % 0% CSK
LI E L7z & & ORI & ZETRES L USEI L
7ol EOZEMREEFHE LR AR, 512, B
WAL DEFFEOMBEEEEL, d2BERRAICE

205



BERAIEFREHEE Vol.53 No.1 204-211 (Jan. 2012)

TR 4 T RASEAES 5 2 & 2R T
3. REAXOHR

AR EIETF — 1B L7z AXY D VIER O AR A
B AE 2 I2RT. M2 T, SWEHEICTL720 2
il CSK D& Z DA RL T 5.

X 2 (2R EME M OB A M HICHB T 4. 2l CSK
DY, HETF—% (0F721F 1) ISHIET 285 % 2
o (PN1, PN2) #fi§ L, #E7— %12 L LG %
AR 5. RIRS NG5 T, BB fi. 2 AR
THIELETHERETS.

RIAEFN B OBEE HHICHET 5. I—REHFATIE
THEFE)) O MO/ L2 BRI 7 2 73iE PLL
W2 & B FEEEF 2T, BRI N =5 T
2 b5 %.

Z0z0, Bl 3IIURT LT U S CEARH L7
WHTH 5D Ich & Qch 11, REMEE fi. & ZERBEE
Fre DEVERIRZIES U TAAD RIS L 2255 Mk S 7z

! v FE 7L 2GR RED |
* IR
! ™ M !
| PN g% |
| = |
| AHEM |
! i) | | . !
| = R R | |

| = |
i PN Iy %@
| &2 = | & |
! T FEE [ !
i PR = & i
! XHE M 1
! oy | E| |4 !
! > R MR | A !
| = 1
! PR |
L ———— — —— |

2 R OEEER

Fig. 2 Circuit structure of propose method.
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Fig. 3 Receive wave form of direct conversion.
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Fig. 7 Composition of experimental environment.
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Fig. 9 Impressed noise spectrum.
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