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A Fast n/4-DQPSK Modulation Arithmetic

WANG Jun-mei ZHONG Hong-sheng ZHOU Guo-yong

(School of Electronic Engineering, UEST of China Chengdu 610054)

Abstract Aiming at that the ©/4-DQPSK digital modulation need large amount of operation and
fast modulation is achieved difficultly. A fast arithmetic based on digital modulation is present in this
paper. The arithmetic bases on TMS320C54x DSP processor. Difference coding and signal mapping is
completed by look-up tables, Shaping FIR filtering for channel I and Q is completed by wave storage and
Carrier modulation is completed by strobe and reading directly. There are no multiplications in whole
modulation. The speed of modulation is faster. Simulating result proves the effectivity of the arithmetic.

Key words m/4-DQPSK; look-up table; wave storage; strobe and reading directly

/4-DQPSK(n/4 Shift Differentially Encoded Quadrate Phase Shift Keying)

n/4-DQPSK
[2] TMS320C54x
n/4-DQPSK
“ 7z 100
1 m/4-DQPSK
n/4-DQPSK 1 n/4-DQPSK
1 8 o e
2003 -06—17

(1979 -)



748 34

/4-DQPSK 3n/4 QPSK
TC/4-DQPSK 2 (AlBlAsz ) (A]AZ )
BBy ) I Q
D/A 1/4-DQPSK
cosat
AA, o !
AB/AB, e 4
BB, D/A
> > Q
sinagt
2 n/4-DQPSK
2
AxBx AO 4 +n/4 -w/4 +3n/4 3n/4
1
1
ABy 00 01 10 11
A6 Sn/4(-37/4) 3n/4 Tr/4(—m/4) /4
-3n/4 Sm/4 -n/4  Tn/4 Sk-1 0
S, =Acos(o t-0) (1

Sy =Acos(o,t — (0 +A0)) =Acos(@+Af)cosw t+ Asin(@ +Af)sinwt =1, cosot+Q, sinoit (2)

I, =Acos(d + Af)=AcosfcosAfd — AsinfdsinAd =1, ,cosAG -Q, ,sinAf 3)
Q, =Asin(@+A8)=0Q, ,cosAf+1, sinAbl 4
2 e «
N 0 1 2 3 4 5 6 7
4 0 /4 /2 3n/4 T Sn/4 3n/2 Tn/4
I 1 0.707 0 -0.707 -1 -0.707 0 0.707
Qx 0 0.707 1 0.707 0 -0.707 -1 -0.707
e Qu (A0) et Qe
7 ABx AG HAO
Ik Qx AQ AN AO AN 3
3 ABx A6 AN N N AN
N =mod(N , + AN.8) (%)
N Np N Np 16 8 I Q

1/4-DQPSK



6 : 1/4-DQPSK 749
3 A6 AN
AB 00 01 10 11
AO Sm/4 3n/4 Tn/4 /4
AN 5 3 7 1
3
h(m=T[3(n)] y(m=x(n*h(n)  h(n)
N-1
y(n) = EOX(H = kh(k) (6)
N X(0)h[n] 0 W[N] x(DHh[n] 1 wi[n]
X(2)h[n] 2 wa[n] (6)
y(n) =x(n—0)h(0) + x(n—Dh@) +--- + x(n=k)h(k) +--- + x(n—=N +Hh(N - 1) =
N-1
W, (0) + W, (1) tee W (k) tet Wy (N - 1) = kgown—k (k) (7)
Wh.(K)=x(n—=k)h(k) y(n) n N
Wn[R]
Wn[R] y(n)
2 I Q 5 (0 £0.707 =£1)
4 4
4
x(n) 0 0.707 -0.707 +1 -1
Wy[R]=x(n)h[n] 0 0.707h[n] —0.707h[n] h[n] —h[n]
16 15 16
16
FIR IBUFF
(FIR_INP)
16
FIR _INP=FIR_IBUFF +mod(FIR_INP- FIR IBUFF +16, 080 h) ()
080 h
4
DA
DA 200 h
DA
( 32 ) (16 )

DA



750
4 0 pi2 pi 3pi2 +1 0 -1 O
0 +1 0 -1 4 S(t)
S(t)=1, cos(at) + Q, sin(at) 9)
9) 1 a2 Qa3 x4
| —Qa 3
FIR_[BUFF [ ) 32
Q FIR_IBUFF FIR _QBUFF
—» DA _BUFF
o 32
( 32 )
FIR_QBUFF ¥ _o
3 DA 32
DA 64 kHz DA /4-DQPSK
5
16 65 65
16 65%16 2
2
/4-DQPSK 8 Kb/s 64 kHz 16
kHz 4 MATLAB
TMS320C54x  w/4-DQPSK
1.1e+47
7039
35194
Z 04 I.“IIH fill .|||| L||||,I !‘r Wl III |‘I rl""“ |l .| ! i || I. |'||| |-|
R R
~7039 3
“llet4] i . . . : — .
0 64 128 192 256 320 384 448 511
t
4

[1] Mao Y, Feher K. n/4-FQPSK: An efficiency improved, standardized n/4-DQPSK compatible modulation/nonlinearly
amplified RF wireless[J]. IEEE Transactions on Broadcasting, 1996, 42(2): 95-101
[2] . TMS320C54x n/4-DQPSK [J]. ,2002, (1): 1-4

> >



