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Coherent Synthesis Technique for Multichannel
Millimeter Wave Receiving Signal
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(The 27th Research Institute of China Electronics Technology Group Corporation(CETC),
Zhengzhou 450047, China)

Abstract: A coherent synthesis method is proposed for multichannel receivers with small dimension antenna. The
principle of coherent operation is introduced and applied to correlation synthesis receiver on millimeter wave
(MMW) communication links. In order to overcome the negative factors due to no — flexibility and high cost about
large antenna, the method is presented to realize miniaturization and flexibility. With correlation synthesis between
3 channels, the SNR(Signal to Noise Ratio) is improved 4.7dB, corresponding to reducing the antenna diameter
42% . This method is suitable for more channels synthesis, and has reference for design of receiving stations.
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Fig.1 Block diagram of correlation operation between multichannels

T IR AR OC R B R
S 15
si(1) =2(e) + m(1) (1)
A, w (o) MR A 25 A SIS 155, m (1)
ZIENE T RS
LIETH
s:(t) =y () +n(t) (2)
A,y (o) MBI 4 A S 55, n ()
RZABWUE TE R
s1(e) 5 s, (o) A SC BRI ECH
R(z,fy) =R, (z,f)) + Ry, + R, + R, (3)
K, o NG5 PR XT I AE | £, PR A5 = i 0
Zo BTk x (1) 5 y (o) BHREEL, f5 =55
AR 2 ()5 n(O)PIAIEERE . y ()5 m () BIAHRE
PREL m (1) 5 n (o) FAHCREL, BT «(2) . y(2) 5
F I MR BN AH G, I HO S 0[5 18 0 e s b B
A, R T =T o4 R RifE
R(z,fy) =R, (z,fy) (4)
J3—J7 T, TR RS FE R 1% I
HMA IR G [ R s [ B AR I, PR, o fm] —
WA TR SRR B 2 5 g #% 2= £, a5k 0, 1
AW E LA

R(T):ny(z') (5)
M x(e) 5 y () RECH
R, (2) = lim ;ly(t)x(t - ode =

lim lTlx(t)x(t _ O (6)
I, f1 5 f PR E R AR IEA

R(e) = lim £ [x(Dx(t - e ()

0

.81.



www . teleonline . cn EENAE SN 2011 4
HHE I, I SRR S /1 5 o ZIMADCER BAEAHLShuG , WIHUE S r (5 He i 25
MR E AR5 B B0 R, FLICY o L 2 ana ®

=0 IS (RIIRFEEXS ) , AR R R (o) BRI
B, WA AT BRI QU (E, il n] LAXS SFr IS

4 BEXERHERBRL

4.1 EREtbM=E

FISEA AT DA 3 e s i M LS, & it £
SRIMERE R AT RN, TR SR 5 TR, %
TG W55 R 5 TR MET A SR . TR S ok B
[ A, BEAADE, G Re AL . 550
AT A B, WA DAARA G NG . BTEL, A il
JE M tL BRI . HFAFREE Y N 15 5 AH
KA B (E M E oA BTG N A%
4.2 FBEHUREME

PLE LB 12 m EAR R TR Ml g 2280 Ry 4], 12 3
A O R TR . B NN WL ZE 2%
HIshib RE O LN 7.3 m, & HEE 1 Eul 25

K, D=12m HREEHKRLARE, d=7.3 m AL
SR R, AR, B oA AS BTG AL 1 4
WK . SR, A =0 A A s ot , & U 15
g LU PR3 o ) Ay
G=101gN =10 183 =4.77 dB (9)
AU, G > LW 5 0 R ER A i R 3 S HLshl
RER, HEWAE W L o8 220l R 2R o SR n 3B R,
RS JE R R4k AR 4 ik 2 5l 1 1A n,
FUEUL, 3 S A BT KR D AR 42% . BRIE,
ZAMST IS/ NERIR G, e A OGS U
AR AL 8 e K1) [ 3

5 &L
BREEEHM

TEE H B T W Bl AR N, BRI AY
JRE AN AR AR G, I B AN 2 s

5.1

WEE RS

|

Al

B
% I 4

5B [A2
B1
i:E S -
K& .

Em

RE

B2 AR A R G B ]

Fig.2 Block diagram of correlation synthesis receiver on system

RIS A B R 55 2 AN 7 B f
A IREATE SRR TEAL R . SR B S M
(MR B R 7B 30 AGC O S5 Tk, Kol 45
BT 7 AT R RN AL A B Tk e A
G AD T TR I AU A R
S A IS4 2R UG I , 6 56 0 B 135 2 1 42 9 21
B LA RS dB. f R A T B0 52 B
FUU AL B A . FOb B A RAL B PR
YR TR R G BB AL IR 4, T A L 5 2
MR A W e S B S e
5.2 HERAREH

P S T2 P S B R DT I, ph IR

.82.

i MR A LB B B, o IR A S B Tfe
2 MGENE AR LAy 55 ST By, A
AD J5 356 DA {EAS DU BRL G, ) R 2 75 DG JE 381 A 56 A
T IR OG UG, WLk SR & R s 18 2146 4 B i A2
L AFRE A o S A5, PR A TR S DA BRI,
TR ICHC IR U , PLIHE S I RER 55 T o

X SR AE S K A A, BT A A
WLl T BRI R A, A TR A SR T, 5
SR JE Al—>B1, A3—B3; i #H A T, (597
& A2—>B2, Ad—>B4, 5 A B AES HBEAR
[7], 2 G I B Eh X 55 1 S 4B s, 2 54 B
PSR 5 IO B SR b Bl 2 X 5% . IXFE, B UG &



14

W 2R « 22 R SR PR 5 A R AR

A 266 HE

PRIAEAE DG 3% i 77 A= T4 I, 4 A1~
B1.A2—>B2,A3—> B3, Ad— B4 U % i 45 6 45 1 A1 K
FEBCH—3, SRR ZERT T 58 2 —FF . XA 594
DB () 2836 3 10T 5 6 B ) ) 1)k L 1T 58 4 — 3K, AH
SRAGIN 5 AH G G L [F] 25 T

6 HERIE

AR SR XE T3 2 1 AT MAC IS R ) 22 KBl 5
FREETT SR, 8B PR ISR i, SR T 20/
AR GEAH 5 A AR 77 1%, A SE BB A /)
TR LB o %07 X AR R MR T 3 e R
FRENA—ESHE Lo

S 30k

(1] FARZ. Ka WB T RAFIE AR EL) ] IREAR,
2005,45(5) :23 - 27.
WENG Mu - yun. Channel Attenuation Characteristics of
Satellite Communications in Ka — Band[ J ] . Telecommunica-
tion Engineering, 2005,45(5) :23 - 27. (in Chinese)

(2] 2k nb. R BE PR ST (], 2 (B B R, 2007
(3):21-23.
DI Qing — ye. Researchon rain attenuation of satellite commu-
nication links[ J]. Space Electronic Technology, 2007(3):21
—23. (in Chinese)

(3] kg Fg . Ka PBORBIRZ N R SE LQG 42 & 1Y%
THLIT BURHE THR, 2003 (19):100.

YAO Nan — nan. Design of LQG Controller for Ka — band
Large — scale Antenna [J]. Modern Electronic Technique,
2003 (19) :100. (in Chinese)

(4] Burdic W S. HIEME T SMEAE ], CITAR IR 24412,
1995(3):77-91.
Burdic W S. Signals and noises on radars [ J]. Journal of
Spacecraft TT&C Technology ,1995(3) :77 — 91. (in Chinese)

[5] SRIBR.FEETHCREIE MBS it S E (1],
EiR LB AR, 2005(6) (15 - 16.
GUO Huan — qgiu. Design and Simulation of Filter Based on
Correlative Function[ J]. Shanghai College of FElectricity &
Machinery Technology, 2005(6):15 - 16. (in Chinese)

(6] RAS. AEEVEXCHEHLE 5 R G0 i AR DGR I 5 i 22
TR )] . K 5484547 ,2010,35(2) : 15.
SONG Jie. Cross — correlation Detection and Time Difference Es-
timation in Non — cooperative Bistatic Radar Systems[J]. Fire
Control & Command Control,2010,35(2):15. (in Chinese)

fEE &I

HER (1969 - ), J, TR £ BN, 1991 4k T o
A, LR R P T REN, S ST T 13 DA AR A R T
BEFHZRGE , AR A MR TR N =582, AR B
FHFPoRS — IR, R R — 52

HU Jin — dong was born in Xinyang, Henan Province, in 1969.
He received the B.S. degree in 1991. He is now a senior engineer.
His research direction is spacecraft TT&C and satellite communica-
tion system.

Email ; mathdreamer @ yahoo . com. cn

AFIINCT R - BF AT
FHEER =

N T R EE BACH B2, T RAEE AR SGRAEE , SRR P4 | 0 RRUA AT AR BTk, 4
PERHEAR B AL R 2 AL BERR , A FIBLE A1 75 8l — RO AR TR b A AR R OGRS ™ o [ 3
TSR [ 2 AR R P SORME I PR 2 L i L0 R ™ 2 1) H UL 2 S A B e, A 1)
TR RIS K th S ARG — A LS e, R AN R s BB S B SF o A TR AR 2 75 5
VERUS I B AT N 25 L WA S5 H0 B, AP0 A e MU R RLE R S SE s B, A T A 2 A B

(R ARIFRES

.83.





