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Acquistion Circuit of Digital DS/ BPSK Receiver Operating in Dynamic Stuation

CHEN Shi-ru ,HAO Yarrling ,ZHANGJingjuan
(Automation College. Harbin Enginesring University. Harbin, Helongiiang 150001, China)

Abdgract: A digtd DS BPSK code acquistion circit i s proposed ,and the mathematics node is derived when the receiver op-
erates in high dynamic dtugtion. The dfect of Doppler frequency shift and PN phase error on the acquistion peformance is andyzed.
A scheme used to inprove the probability of detection ,and decrease the probability of false darmisintroduced. According to the and-
yss,the improved digta code acquistion circuit has higher probahility of detection and lower probability of fase darm,and can be
adopted for shortening the acquidtion time dfectively.

Key words: DS BPSK;Doppler frequency shift ; Acqui stion ; Receiver

, Ty
, , I
Q , ,
[1 4]
[1.2] ’ [1]. , ,
, (H ), , ,
, ; (Ho ), ,
16} (k) w
B ;
O s »
S0y ’_I o0
(¢
i oy uky 5 pasy
@ B ¥
’ V4
, , wur || ows v, Py
pco || Fewl =
, o1 sk sl v
DY BPSK ,
1 DY BPSK

:2002-07-02; :2003-04-18



12 DY BPSK 1879
3 ® @ (K QK
d(t) =1, E[ 1 (k) ] = Dxoospy; E[ Q(K) ] = DySrp (9
i
S(i) =/2- A PN((1+0) iTe- € T) x var{ 1(K)} =var{ Q(k)} -W%Aze[p(k)]éncz(a)
s] (Wo +Wy) iTs +@o] + n(i) (1) (10
A L =f4l fo £ Dk = A R[P (k) ]snc(@) .
=T/ T @0 ;n(i)
0 o2, Z(K = 17(K + Q (K (11)
5 9 1K QK
PN ;
‘ (0 P(K<T ,RIP(K]>0,
- 1 p(k =
(K = Z 2A- Re €+ To) - 008] (Wo +Wg) jTs +@o] Vr, Z(k)  Vr
2o,
-1 4
. 1 .
w TS S,
s (Wg +Wg) jTs] + Nbi:(Z)an(JT) il
- N[ (1+8) [T, - £ T.]-V2008] (00 +®0¢) |Ts] © (k) ,
Np T RE - To) ET. = 2 P _ZDy
=l f(z) = exp[ (Z+D>]-|[ ] (12)
[A+0)JT-ET] - [(148) [T,-8T] € =[] +p .|p| <1, o w2 T o
[E]1=0 lo(-)
[€]%0 D o°
D;=A(1- |p|)s'nc(0')
RET) Hy ! 2__No_[ ]
RET) =RET) + RET) ® 9t = Sl 14T Ry P18 @)1 M
ReE€ To)  RAETO) CRET) Do =0
(3] Ho ¢
o) , 03:?\1’;[1+4T{ﬁj 1- 2p| +2|p|2)sinc(0()/|\/ﬂ
- y 1 S
E[ Re€ To) 1= RP) :{O, Ho (4) (13)
:C/No— C/No A/(ZN())
var[ Re€ To) | =var[ RiE To) 1= G() N
) 1% M™, H Vi= V/ oNgT 0 VT
(1- 2P| +21p|D/M, H ®
M ., M=int(Ty To). Py :I;mf(zd H,) dZ
@ © 2 1(K) v
® Q(K) o :In X -‘}[x2+vi§ oY K & (14)
1(K) = A R[P (K) Snc(@) cospy + ny (K ] (6) L
QUK =A RP (W@ s+ (0] (7 Pe=[, T(21H) dz
snc (o) =d9m/o ;0 = NpTAW, (K) /2,9 = (2k - 1a + 1 Vi
Poin(k) no(k) I Q - 2[1+4T{ﬁj 1-2p| +2|P|2)sincz(a)/lv]
-1 (15)
K=, 2, NI LA ITe - 8] /2008 (0o + k= 1 =
©0) iT.] + A RLE T Sre(@) cospi N‘“‘T{ J psc@)
KNy 1 _ C 4Nh-|:s(l [p1%) snc® @)
Nt V= NJ
1+4T, N |p|?dnc? (G)/M

= Nb1=<Z>an(st)' PN[ (1 +2) T, - &T,]-/2sn[ (W, +

W) jTs] + A- ReE To) Snc(@) snpy (8

2



1880 2003
, : 10°°
(1) ; ,
; 4.2
@) , ,
CINo = ep(W/2) [Ls7.
: , . AT (
2 (1) 0 (L-1 T dTe,
Awy(k) 20, ind® (@) , 1 2 ., g , L
, (2 , (a); q-1 , S(K).
, Vi, Vit 4 Ra P4
) Pfal Pd’
s To=Ta+ dTe; Ta =
FMEE R AR f%ﬁﬂii NTa+ dTe; N=1/ (1- 2R T, = NTy + dTo (N = Y+2W, W
o8 N K 1 1 ) JTy
0.7
04 05¢}- (l—P./)Z'"
02 =1 P00 25) 03 .
SR L _ P Pt
9532 38 4z 48 5 0l 27 25 o 33 35 ‘ (1-PpZ"
(u) (hy ~
JA—1EITRR 1, HIRLE ON, ) F——" o
R B  mmmE. REME o
oo 7] ik SNER I
SN P05 4
a7
os S(k)  S(k+1) Ho(2) , 4
ol ) ¢ (a)
J . LN H(2) =H(2 +H(2 +H(2 (16)
S A H(2) = (1- Ra) 20 H(2) = RaZ's(1- RJ) Z7;
AEFEAIZE o ZEEINFE i HS( Z) = RaZTd = ZTZ ZJTd_
2 S(g)  S(1) Hi(2), S(a) L
(@) Cf No=30B-Hz, 0 =0. 1T, Tg=5ms; (9 Ho(2), 4.b
(b) V=40 =0. 7T, Ty=5ms; Ho (2) = PyZ'aPy 2V (17)
(c) Vi=4,Cl No=30dB-Hz,0 =0. 11T, Ty=5ms; HVI( Z) = (l_ Pd) ZTO + PdZTd(l- Pd’) ZT2 (18)
(d) Vi=4, O/ No=30B-Hz, Tq=5ns; v q
Tong o , S L(g
Tong (D) - o (2)[ H(2) - 9
A B Tog [1- H(2 H (D1 H(D) - 1]
,X=2,T=8. 3 Tong (7]
T. {(1+ Ry + 25 (g- 1)
a B H == ’ i
" : ! ‘ . a- ) - By
10° a8y o X[1+NPa+ (N+J- N) Pml]} Ta+ > dTe
10°F o6 & o
mj- 0 : (20)
10‘- os Po = PyPd ; Pra = RaPRad .
. s . | (20
25 27 29 31 33 35 25 27 29 31 33 35
(«7) (h) s
HIBLE N, L ON,
3 5 X=2,Y=8

V=40 =0.11T, Ty=5ms P =0.5



DS BPSK 1881

PR E /B

\

()
g ON,

(a) C/ No=30dB-Hz,a =0.11; (b) V;=4;0 =0. 1T

5
(1)
Vi y ’

@
Vis2.5 ,

(3 :

(4) :

(€N

(2) Tong

&)

(4

[1]

[2]

[3]

[4]

[5]

[6]

[7]

(8]

(8]

David M Dicarlo ,CharlesL Weber. Multiple dwvell serid search perfor-
mance and goplication direct sequence acquistion[J]. IEEE Trans on
QOM. ,1983 ,31(5) :650 - 659.
, . GPS CA
[37. ,1998 ,No(5) :506 - 509.
[D].

,2003 ,6.
Wehua Zhang ,James Tranquilla. Modding and andyss for the GPS
pseudo-range observable[J] . IEEE Trans on Aerogpace and Hectronic
Sygem, 1995 ,31(2) :739 - 751.
Saward Tantartans ,Alex W Lam ,Patric J Vincent. Nonooherent sequen-
tid acquistion of PN sequencefor DS SS communications with/ without
channd fading[J] ,IEEE Transon COM. ,1995 ,43(3) :1738 - 1745.
Keplan ,Hliot D. Underdanding GPS: Frinciples and Application[M].
Bogon :Artech House ,1996.
JK ) [M]. : ,
1991.

[3].
,2003 ,24(1) :54 - 59.

11975 ,2000
CDMA
1944
1975 11998

,2000



