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A Towerless Phase Calibration Method
Based on Record of Error Voltage Ratio

SHANG Jianzhong, WANG Qingsong, WANG Xinhong

(Xi'an Satellite Control Center,Xi’an 710043, China)

Abstract ; According to the situation that most down—-link phase calibration methods of space tracking sta-
tion need calibration tower, this paper analyzes the theory of error voltage ratio keeping stability under offset
—feed mode and radio frequency( RF) loop mode. A towerless phase calibration method based on this sta-
bility is proposed. Experiments prove that in the phase calibration results through this method, the cross—
coupling is less than 1/7 and the directional sensitivity meets the requirement. The method solves phase
calibration problem after device combination changing or device maintenance and can be applied in the u-
nified Tracking Telemetry and Command ( TT&C) system adopting dual—channel tracking mode. This meth-
od has very strong practicability.

Key words ;unified TT&C system ;dual—channel tracking system ;towerless phase calibration ;error voltage ratio

g = RO AR A B TR E AR TS AN AT g

F IR R 2 Rk s o DR RO R S
B IR AL TR IEAR A I B T 8 2

BREZINBERIATTE . MG RI R IT 1L E R oK
FCA T ORGSR RS B SR B 5 B8, AR T A
AR, 1T ELIE 2 3 R 25 o R KRR gt s 2L SR T,
R S AR R AZE | o A HE ) B 2 0 v 2

* YRR HH#:2015-03-25; & [ B #1:2015-06-19
#%  JEPEH ;shang_jianzhong@ sina. com

- 1014 -

AU PRSEACAR  RARART RSB AR
TR R AR AR Oy i, He e S R R AR R
e A AR AT I R G, B HIE /D 3 PROsAC AR X
EEACARARE] T 0 i HRHA A S X SR A

Received date:2015-03-25 ;Revised date:2015-06-19
Corresponding author : shang_jianzhong@ sina. com



555

L, EE, FRUR R TR H R L BC A R JERE A Jy vk

9 1

T R AR A S R AR BT H
T B 1 £ B2 5 | A R 45 5 DR RS AR ) R R 58 5 3
YR AT e b e B sl b 1T 05 5 i 5% %l 10 A2 A )
FAAL G AH 55l 1 A8 A 205 SR 110 20 580 251 S A A
TR A,

FETCIER AR N 5 N AR SOt T4 2l
TE RV A G LR, DR AR ASE o P R TR 25
JE Fo A3 — D PR 2R AV S R A 4 45 G S AR A 4
i E A I A TR AL VR e, R 25 R R i
(KB ) ICAZ AT 52 1] SR S PR S 42 3l AR
T HARRRE RG] B TR | o
ACAH

2 LBl TR ARIRE

e bk i OUGE T BRER A T, REHC R A
ZEAF TGN ZEPAMEE T b 22 (R B e
AR 50 MRHI 2255 B AHE NS B XUE S
FR RO A 2205 5 JEA T Ab B A5 B 07 5L R AR
WREHE, S RIS R 2ZEHERIAX T

V=G, Ocos, (1)

Vi =Gy Osing (2)

K,V VR IR 2 B, G, 3 £ H —

TRFRE, 0 S E b i 15 R £ i Sl 5 1) B9 25 1) £, o H

FIBR AR XS K ER A IR0 I3 38, gy e 07 52 AR —

ZERER  BUES RSN FRUEAR G, BEAR IR 11 1]
RETT AL MHANIH — T 22 RERAR R 30 o

. 3)

E

= (3) AT, 2 B AR B S, J7 60 ARFAR 52
25 B LU IME R 5 R & S5 R Rt A B A 25 5 AT
X, i 5 RAHAETTK,

AE 5 2 A LB m it Fe i, R 2215 54
1V 26 M AU DR 25 i B OB R I e L (HL
T ARFAI5 22 L TR L BIHEATS SR A AR 5 R R S5 R0 e
PEFN B AR B 7 A7 %, Sl iE R i AR TR
MR, RIS e M P DASE A A
2.1 BLEEKX

TETCHRASEE LT, F1 22 (R 1B 55 AT i A5
WY EA WE 1 R B RIRER R V),
V' R 7RSS Yy o AR BE DL R 22 ME
S RARBLREIR GO, B IERAR 5, A 2258 3
PG THEG A 1.2 BRI A R RE AL ER 5351 R
Q' D (TR , A LI5S Ucos(wt)

oo e A R R L BEE ARG A1 2 AME S AR
ZESE o &, M R i dan tH IR 2 LR R T (@' -
') +€ AL,

Dy,
LNA || Efreess — 90" B
> ]
1
l BT 2
i # o HEE AGC
B
2]
LNA —{ /T8 L4
' L !
Ve
lw
1 AR S R A
Fig. 1 Phase calibration schematic diagram
under RF loop mode
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offset—feed mode
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Fig. 3 Error voltage ratio under RF loop mode
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Fig. 4 Error voltage ratio under offset—feed mode
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