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ABSTRACT

In this paper, the CC-OQPSK modulator for IMT-2000 is designed and implemented. The CC-OQPSK system
is realized by using FPGA circuit which is easy to be implemented as the ASIC. This modulation method has
better spectral and power efficiency than conventional QPSK system because it has constant envelope

characteristics.
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CC-FQPSK52] ko] ed7sle] g,

FAE FriEkl] HElde DSPE olgshe
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table 8Py, TIAFHHE A WbEe] vt
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B ghale Gy PCSe) 7k T AEE A
¥ ool B2 A¥E 4wy o] Fed o
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8 1. CC-OQPSK ¥H=7)
Fig. 1 Modulator of CC-OQPSK.
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Fig. 2. Detail block diagtam of CC-OQPSK
modulator I-channel.
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=EIMT20002 413 CC-OQPSK H=E7|9] HA ¥ A=t

s(#) = I(t) cos w,t + Q(#)sin w.t (1)
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Qe vt

Kt)= 2 awut = nT) (22)

A = B bau(t—aTy=TyT) @)
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Fig. 3. Wave pattern of CC-OQPSK according to input
signal

E:3 1. 482 o ARSI
CC-OQPSKS] ).

Table 1, CC-OQPSK wave generated
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Zqisted Q-Ade} Aol wie} L-Adelae] A
7Vs3t 1671419 w3E e 5 gl o wye
X 13} =z} Feherr} A)ekgt CC-FQPSKWH-&
DSP wP{-& o] g3l AHAwr) g Wb £ =
244 ROM2 o|4slo s} AHALnE 29 4
Ue AL A2 gk

CC-OQPSKe] WlzAlzo] ¥ehyde 4 (H& ¥
B ohg3) 3

e(t) = VINE) + Q%(t~T)) “@

A7]4 @7} 07074 o T AlEL 00215
0.18 dB)7} Fzg Fx=tie] Hl¥ 17 4=
PNE=7} “100011011000011011” 4 ) 449 I-
Adst Q-Ade] AlEssolr).

PNGOOE {reosoamec]siananns

T CCOOPEK(WE - — e LF.O0PSK

3% 4. CC-OQPSK oA |, Q-Ad 4159 =3,
Fig. 4 Waveform of ,Q-chammel in CC-OQPSK.

2% 5% QPSK¢} CC-OQPSKe| AlFI75E B
9 Holck.

Qch

(a) QPSK

h) CC-0OQPSK

33| 5, 3 Mg ATRgke,
Fig. 5 Signal space diagram of modulation method,
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Fig. 6 Power spectrum  density linear
amplifier in modulation method,
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Fig. 7. Power spectrum  density
amplifier in modulation method.

nonlinear

. CC-OQPSK BZJ| dA ¥ HF

& a-pollA+= ASIC (application specific integrated
circuit)3}7} 20]8F FPGA(field prog -rammable
gate array)3 22 wo]2Mice] 325 AASICE
% 8& PN 3= why)e] 3Zxelck B oAF
oA PN Ze w3y % 4+ 4B + 15 o543

a2 8. PNze walr]e] HEex
Fig. 8 Circuit of PN code generater.

98— 19] HAF7] PNRZEE AMEIEcE 17 9+
e wWer)e) cross correlator?] | Zwolr)
ALTERAS] MAX2PLUSS zZ=1a8 o]&aly
PN 2= WAy), 2ysldwigly], cross correlatorg
EF8282L.C-84¢] 2 rejulsle] 73slsivt. FPGA
3| 2ell4= 36.864 [Mbps]d] AlAdlEHe 8yF3l
o Rwex P PNI=HERYZ|Y A
4.608[Mcps]9] PNAZ=E A7} A€ PNA

= AnjRseg ol43aix ZH7t 2.304[Mbps]e]
I-Ade} Q-2 ol ROME] M3 Adg& ¢
8 #x= #z28d] gl X 2E ROM
tables] wlo|e]E Bl Aotk

M2 9. A HEb|el Asahly] e
Fig. 9 Circuit of serial/parallel conversion and
cross correlater.

ole} ZAle] 17]¢] PNE=o] HAwkE Ales)
7] g8 87 sIeEr} S=kEcl a¥ 108 MAX2
PLUSS] Alg#Hold ZAzelrt. k1 ck2 ¥
PNCODEx- F&F E2l7]7] 413 €33 PN=
=o] n3e vehd Aelth 28 1004 -334
3 1S5 7} 0old 7 ©] & o Q-AdAlE Q-S5&
404 7, 0el] 30] Hluz T, OF HoldE &
4 ok =3 7,9 A9 Az "24%E

B 2. CC-OQPSK (@ = 1/V2 )2) ROM table.
Table 2. ROM ble of CC-OQPSK.
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MAX2PLUSS] timing A|&#o|4d.
Timing simulation of MAX2PLUS,

M
m

0.
Fig. 10

I3 11. CC-OQPSK W=xr| 32x%,
Fig. 11.  Circuit of CC-OQPSK Modulator.
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V. CC-OQPSK Bix7|9| 458y
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A|(ISI ; inter-symbol interference)?] 33k w8 &
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Fig. 12.

CC-OQPSK AlEF7tE
Signal space daigram of
CC-OQPSK.

38| 13. CC-OQPSKe] $ilalgel
o=,
Fig. 13  Eye diagram of transmitter

signal in CC-OQPSK,
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Fig. 14  Spectrum of modulation
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Fig. 15. Output spectrum of
CC-OQPSK modulator.
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Fig. 16 Output spectrum of
QPSK modulator,
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