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Attenuation Measurement System based on
IF Substitution Method

LIU Jie ZHANG Guo-hua YANG Chun-tao GAO Chun-yan
(Beijing Institute of Radio Metrology and Measurement, Beijing 100039 )

Abstract An accurate microwave attenuation measurement system developed by Beijing Institute of
Radio Metrology and Measurement based on IF ( Intermediate Frequency) series substitution method is
described in this paper. This system employs an Aemi-automated Inductive Voltage Divider (IVD) as a
reference standard. And it is greatly improving the measurement accuracy. The Semi-automated inductive
voltage divider, experimental measurement system, measurement results and further improvement is dis-
cussed in detail. This system can perform accurate measurement from 10MHz to 18 GHz covering the at-
tenuation range of 80dB.

Key words Attenuation measurement IF substitution Semi-automated Inductive Voltage Divider
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The Design and Realization of the Amplitude Stabilizer
for Mid-power Standard

XU Chuan-zhong ~ YANG Xu-jun  LIU Ting
(Beijing Institute of Radio Metrology & Measurement, Beijing 100039 )

Abstract The signal amplitude stabilizer is usually applied in the mid-power standard to decrease
the mismatch error. A new amplitude stabilizer used in mid-power standard is presented in this paper.
The configuration and the circuit diagram are introduced firstly, and then every function module of the
amplitude stabilizer also gets detailed analysis. The measurement results show the validity for the ampli-
tude stabilizer presented above. Now this new kind of amplitude stabilizer has achieved good application

in mid-power measurement.

Key words Mid-power standard Amplitude stabilizer Mismatch
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Design and Implementation of the Timekeeping
Experiment Platform

LI Bian'”> CHENG Hua-jun'
(1. National Time Service Center,Chinese Academy of Sciences, Xi” an 710600 ;
2. Key Laboratory of Time and Frequency Primary Standards,National Time Service Center,
Chinese Academy of Sciences, Xi’an 710600 )

Abstract Timekeeping is one of the main missions at each time laboratory. The time scale UTC
(NTSC) , which is used the standard time in various fields reference directly or indirectly in China, is
generated, kept and transmitted by the National Time Service Center (NTSC) , the Chinese Academy of
Sciences. However, equipments for UTC(NTSC) timekeeping are in operation, and do not have the con-
ditions as the experiment platform at NTSC. They block timekeeping researches of UTC(NTSC). In order
to solve this problem, an automatic monitor experiment system has been built by analyzing hardware and
software of timekeeping system. This platform, which possesses the timekeeping function, can be used for
researches on timekeeping aspects.

Key words Timekeeping Automatic monitoring Time measurement
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A Method to Measure the Time Delay for the
Loran C Timing Receiver

CHE Ai-xia WANG Yu-lin LIU Chng-hong JI Dan
(National Time Service Center, Chinese Academy of Sciences, Xi‘an 710600 )

Abstract The transformation course is analyzed for the Loran C time signal to be emited . transmited
and received , then,the time delay expressions are educed for the Loran C timing receiver with a loop-an-
tenna or a pole-antenna,a method is put forward to measure the time delay for the Loran C timing receiver

accurately, and a set of measurement result is showed.

Key words Loran-C Timing receiver
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Research and Development of High-precision Atom

Frequency Standard Comparator
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Abstract

High-precision Frequency Standard Comparator is a kind of instrument to measure fre-

quency stability. It adopts the means of time interval difference and multiple frequency difference. Test

results show that its actual frequency stability can be as high as 5.0E-14/1s.
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Time Interval Measurement based on Surface Acoustic Wave
Dispersive Delay Line Excitation
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Abstract High-precision time interval measurement techniques play a significant role in the econo-
my and the military. The paper deals with a novel high-precision time interval measurement method up to
1 ps or even higher precision. The method utilizes a surface acoustic wave dispersive delay line as a time
interpolator. The time interpolator can have the form of a time stretcher, so as to get many observations.
Thanks to possible averaging, the overall error can be greatly reduced. It’ s indicated, by the theoretic a-
nalysis and experiment, that the time interval measurement method is practical with high precision.
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A Clock Errors Prediction Model based on
Grey Model and ARIMA Model

SONG Hui-jie'>  HOU Juan'?
(1. National Time Service Center, Chinese Academy of Science, Xi’ an 710600
2. Key Laboratory of Time and Frequency Primary Standards, Chinese Academy of Sciences, Xi” an 710600 )

Abstract Because of the influence of many factors, the running of an atomic clock is very com-
plex. The atomic clock has high frequency, is very sensitive and extremely easy to be influenced by the
outside world and its own factors. So it is very difficult to master its complicated and detailed law of
change. With the above characters, a combination model method for clock errors prediction based on grey
model and ARIMA model is proposed. The basic ideas, prediction models based on grey model and ARI-
MA model are discussed, respectively. Compared with the grey system model and ARIMA model, a care-
ful precision analysis of combination model prediction is made to verify the feasibility and validity of this
proposed method by using the performance parameters of atomic clocks. The simulation results show that
the prediction precision of this combination model is much better.

Key words Grey model ARIMA Clock errors prediction
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A GPS-Rubidium Clock Synchronization System based on
FPGA and TDC

YANG Jun CHEN Zhi-yong YU Fang TANG Chao SHENG Rong-Wu

(Wuhan Institute of Physics and Mathematics, Chinese Academy of Science, Wuhan 430071 )

Abstract In this paper, a high-precision time and frequency synchronization system is proposed,
which works with GPS and GPS-disciplined rubidium clock. The system outputs a standard 10MHz fre-
quency and a high-precision 1PPS time signal. With the tameness of GPS, the synchronization accuracy
of the system can be reached 7.2 ns, and the accuracy of the standard I0MHz can be better than 1E-12.
Analysis of the principle and the implementation of the system are presented in detail, and test data is
given. The result demonstrates that the indicators of the system meet the engineering requirements.

Key words GPS Rubidium clock Time synchronism FPGA TDC
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Phase Difference Measurement of Sinusoidal Signal based on
Multi-layer Cross-correlation

ZHENG Sheng-feng CHEN Su-ming DI Jin-hai WANG Ben-yi
(Zhejiang Industry & Trade Vocational College, Department of Electronical engineering, Wenzhou 325000 )

Abstract A new method for phase difference measurement is introduced in this paper. Because the
sinusoidal signal has a particular trait, do cross correlation to the two signals to get cross correlation func-
tion and keep the phase difference information. Multi-layer cross-correlation function is obtained by multi-
layer cross correlation calculation to the cross-correlation function, and phase difference is obtained by u-
sing correlation theory. Length of sampled data, signal-noise ratio,number of ADC quantization bits and
harmonic content which influence precision of phase difference measurement are particularly discussed
and analyzed. Simulation results and conclusion are given. The simulations proves its feasibility and ef-
fectiveness to detect the phase difference. This method has many virtues such as simple theoretic deduc-
tion and explicit physical signification. It is especially fit for low signal-noise ratio condition or negative
signal-noise ratio condition and it can get high resolution.

Key words Phase difference Multi-layer cross-correlation  White noise
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Abstract This article describes the research progress of the precise metrology system of the BeiD-
ou/GNSS time and frequency transfer and its application, through the research on the common-view of the
BeiDon system, design the GNSS CV precise time service system to compare with the National Time Serv-
ice Center, in order to achieve the traceability of the standard time UTC. At the same time completes to
design the GNSS CV time and frequency metrology service system, which innovatively gives the way to

improve the common-view of BeiDon satellite system and develope the multi-mode and multi-frequency

GNSS CV transmission equipments.
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A Testing Facility for Photoelectric Tracker
Optical Axes Boresight

SHI Xue-shun' HU Guang-liang® CUI Peng' WANG Heng-fei' CHEN Kun-feng'
(1. The 41st Research Institute of CETC, Qingdao 266555 ;
2. The 27st Research Institute of CETC,Zhengzhou 450047 )

Abstract The optics system of large aperture parabolic mirror collimator is designed. The laser
beam coordinate extraction system based on image acquisition and processing is developed. The displace-
ment close—loop control system based on raster ruler is developed. The testing facility for photoelectric
tracker optical axes boresight is implemented. The facility can be used to measure the optical axis bore-
sight between laser, infrared, TV, visual system of photoelectric tracker.

Key words Large aperture collimator Image process  Photoelectric tracker Optical axes boresight

Bk, T 2D R S — B
O AT B2 SCHRARE ) T 00 7 A LR
S rb PR BN AL G A e, wy e JLRN R RO AR WO R
FRRER 28, 21 MR BB 2 OGO Y S I, XEET RS A IRBRR, I A A R ) dk 7 25
A S R i T aeh . R BN SRR AT I Ot LA
S ARG AR % 3 L b, PR R B o S PRDUARER, 0 ELIR o i ) A2 /I 5 A AT TR
fir FLBR 3 FIPIOGIEE | B FLARRRRS , DLl —sc M TISAXICTTAR IR 1 e SR (K U &L, [T d
MR ORI B G SR e B Oy THPREZEARR, R IR H A% Bl ) o 52147
—EE RO T IORRIZO A R = BT OB BER GO — S R

|1

1 35

YEZ T L EFE(1975-) 53, TR, EZERFST 7 1) OGRS S HO TR



. 46 - F AL R 2012 4F
2 %Eﬁ—ﬁxl‘iiyl‘ljgﬂ(]gzl:ﬁzﬁ}m% 1 H62k A AT Frhal e 5, 0 T

ARG HEMK
2.1 ei—HENEHERKTE

St =2 A1 e S e — Bt e B R w N
T UL T e B S ]
FOCLRIE A 6 KUl WAl e £ I 5 | R AR J B 4
B 1R,

7%
kAN EERFEREE

E1

CONEEAL SREEN £ A TR OEZR B 5 4l fA
N6, HILGAE TR B Gk i 7 5 5 A ST E
PP RY D A M CD AYFE R AR £, TR
L A FDEZ B YA,

(D)

6 = arctan €D

L) AP A A8 0 A =22 8] S £ 19
pE S SItE
22 MEXENRFHK

FEI AT IS SN AT SH0E ot S
LLANZ A A — B o, 2 B e AL
JEo AR GE FET OO R A5 AT 242 1 ) #E A (5252 HIL
e HOEICHEA + 7 oL AR AR 4R BUR B8 O 2
Fi\CCD FHRPLAFEER A HeA AR AL 455 Al WG
T RN T R, DGR E AN 2
N

Iy

STLF lé“" ..... - ' 1.5Sm
; T R¥m 1. o :
! rEHE 000000 T .,)l 2 T :
5 @500 FATE W'ﬂ%+¥|
L o e e i e e e e e i e en e e e e e e m e e D e e am i i —!—
T T T T T T T e T T T e e ﬁ

H2 AUELEEXRBREE
2.2.1 HEHFATHECFRS 300mm, Z3FHE% R 0. 437, A2 16 H6 000mm, K1 200

W T ®500mm K DA EAHEEH R G,
S e Y BT L - T DL RO R R AT O
(STLF) , Horf STLF R brAs 5 44l 4y 1 45574750
B BEIRIRER FH R IR Ik v 3 38 V02, 2 B i
R MK R E /N TC ML IS AL, & FE S AR AR Ak
I BE PR UE PV E B TC IR SRS DR e BEAS i . 2
HhA Y A 42N S00mm | JEE B = 65mm £ FE N
4998 mm | [ IR 2E rms <1/15A (A = 0. 6328 wm ) f
JEPUEO A RE =0. 51/ em®, S 1f 55 i AR 22 pv
<1/8A(A =0.632 8um ), F5RHHLYy IHl 52 F1-F- IHl 52
MR e R G BRI T 057,
REKEFITHEEE AR RRE, RN

mm, =7 H B 4. 2x; HEE AR .59 mm
2.2.2  BETOOMRUR BbH ER g ] 4 SRR S A B
Wk fE, CCD Al W+ 204745l
T EAE AT W I R AT U4, X B AR AN
AR E NG, AL, TER N6 LT
SR, SEEA B (i P s o 22 ok 20 i e B
S TAEN R & MR BK3h 4% | F LIS shE il <
B, FEAR A B4R i AL ERR R 1,
2.2.3  POCEBERT L AR R IR G
ST SEEE A S, 7 EE A AL H SR
Jok PO EBE BT AL bR AR e As bR R TR
SR Z B ) — B S8, R E B BR R AR



514

Ot A R ER SO il — Bk I 2 - 47 -

RO CCD ARLR G AL PR AG 1, 7
CCD HIj iz & v 285 B O 3 0, 3B 4 5 0O %
CCD Wy#ifsi, CCD %45 MTC-22K9HC,, Y3 i i
JUF (400 ~1 100) nm, F T EGRAE RFE AL —
WRIF RN TE VC++6. 0 RFEFREEh S T 80
JEEETT AR 7oA Tt A AR R BORR T

O EBE T A A O T 2 A T RS O . — 2
CCD BB, — & AR OO e B, 78
WO EBAKNE T, B T RBE s T84
CCD, It DL H Rl A AR OO BE , F % 1)
BT A 22 R O BE O AR b 5 78 2 U /N
ITEOLT , B4 H CCD 2ot a3, FH B 5 4 3
T BT O B BE R O AR B, CCD SRAE IR 4%
HERE R s, BRI 1O R/ NZ
TR AR A B ) 5 AHATIE S B Bm AR  (E BB 0o A
PREEBOREFEAR . SN T 2 AR IC SR BE B0 A $2 B
K EE  WFEL T H 22055 R AR AR SRR T
HL 255 KA A RS 5 52 s BYATIERR LA
10MHz SREES 3 Wk A& 0. 1ws A4 PER, — 1740
B 543 B 520 4y, PRI AR B AG WLIR I 2845 2%
Ay HEER T RSE Bk SRR R R L/ N2
JERF R,

3 REMNITEREMNEILRE

BRI FPFATCEBALICTF I (1) B bR, o Bl it
LR IIEAWI N EEe il mp N I UL & B e e 85739
BRGEAFEE U HEDE—2, RAEA,
N RZE T AR R e f , RAETEARIR
(375 7T LU CCD SR AREROO G BE (B T AR R
AN R IEAS AR ], R TR LA CCD YOO L B
AR ) TA R e 7R
3.1 BEMSEXEH—HE

T e S A Gl R (]
St T s JE R STLF, 5 v 357 B B
STLF {7k S5 e HFEA, W HE
FR LT CCD TR AL, FTJF STLF 75 1H i #]
W],CCD X} STLF -+ hUgR, K% +F K&, A7 Bl
B, 38 3 R AL BEAf 5 STLF 57 0 1 AR A
HOAZEIE RS HRE R,

(RN G e e A i ok = 1 (1T IV | i s v

R B T TR & (R R+
For R SR WO+ EH G SRS R CCD
BT RO K e, SRR CCD HOBLBE
BUR 38 BSR4 33 72 D63 o0 AL bR 41 B AR 8
A B SRR, T AB PR Z B AOEE R d, , 8%
J& d, B AAEREAS B = ] i e £
3.2 OAMSEE S

WA & LLAMEAR T TR
LLAMRR R A LI UR R G T o3 R 2 5 ¢0 4
Er PP ES A RETEE G, I CCD B T
R RSO SRR CCD BOBCREE % i
1o PG A B YCBE PO AR BR A, C5 AR R A LC S
(AR AREL, THA AC Z IR ES d, , SR)5 o, BRDASERE
13k 2 [ Je
3.3 a5hSBEMEH

WA G LLAMEAR 5 B TR
AR RS I AR N R e SRS FAR
bR EH A USRI A X LD 5 U
i 1 R AL B 2 2L AN A T e R AL
L Z A RE RS A5 R AN e Z [ i Je £

4 SEH—EENE LR AEEE ST

4.1 MEXE

SR BRIE N 2 PR RE, LA A i BR 50
SEE AT G AT T O — BrE p D S
D5 £ 1 FL R R R Ge L TfT CCD Sy =43 22—t
B AR HE 300mm, DIAHACHE OO BE R 1], 45
OGS AT AR R G — B — 2 50 5
DR an e 1 fs
4.2 KEMNEAHEESH

G f B B A R (1) =X, T 26 B A
B B F B MR d 51, HAr ORI R/NE
APEEW R

1) Py S S B X T PR el SR SRR Y
FA AT TR A ST RO CA I S RIS L A7 A4
PR R TATST BRI, SRR 0 KN R 2 BB, 2 5L

BE 4R350 0 2. 442 %ﬂﬁ‘a%i dy= 4 x2.440
L= 0,006 1mm, (BI5GB ISR

EAHERE u(d,) = d,/3 = 0.003 522mm,



- 48 - FALF R AR 2012 4F
F1 BAEHMEBRH—HESHNEE
SEBEZIBE (%) FEBEZ B (%)
HLURER/ €1 KI5 18] e £ (mrad ) e 7 1] 9 M (mrad)
X 4 IE 7 7] X Al 6 7 1) YRE T E Y i
1 24 26 0.03 26 24 0.04
2 24 26 0.03 26 24 0.04
3 24 26 0.03 26 24 0.04
4 24 26 0.03 26 24 0.04
5 24 26 0.03 26 24 0.04
6 24 26 0.03 26 24 0.04
SEHE 0.03 0.04

2) AN AR A B 25 FMRHE, S ALAR S R
FEFTH LA, IR 22 A 5REL 0, = 0.062 5 x @ x
(F¥0 72,0 5, FE =f"/D =10, +54
RIS N Smm,0 = 5/ 499 8 = 0.001,6, =
0.062 5 x0.001 x0.01 =0. 000 625mrad , {2 & d,,
= 0. 003 125mm, {3 IR NI 51 5370, B 2507 5 bR
AWEE cu(dy) =dy/ 3B,

3) I TIRZE G N R 2%, R RGiAT
TE—EWDCETAT 25, BRI B 0 TR iriR 22
9 1/5A, RO BRI TR N T 222 1/81, FIA~ 1%
ZEH0.230, TG ES TR ER X R R,

Aw = %LﬁLA,,ﬁ\EP Ao JPEIRE u IO R B AL

LA R RERERZE . BB AR R 25X
TR P A 2 A2, At 2 25 b 4 4y T A T 1 B
HSTAIE 2228 0. 46A , A G5 Z 4 18 Lm0 B 15 2
2Aw

D
Aw =0. 46/\,1‘|]_],Aw,u—y

2046 X0.0005 _( yoq ey g

(0.05)>
w=0.009 2mm fERIZNRNIE ] 50 10, B VT E R ifE
AFEE : u(ds) =dy/ 3

4) FEAROEE d B AIASHRE BE , 8 RS RS
FEgf, BOAR A AR AL 1151 AR i 22 0. 01

=0.05,fCA 18 1A ===~
u

mm, {5 3B AR 0. 0lmm, 15 11 P & E4AK S +0. 02
mm , BRI 5] 50 A, B 208 58 A o A 2
u(dy) =dy/ 3 =0.02//3mm ,

5) #Uf CCD ot ks | AT E B, —ME
JG0.013mm, B T2 R U 43 51 1352 55, T LA Ad 11
WEN 2 AMEIC, 2 d. = +0.026mm | B BR
M550 AT B FIEEARUEANT L : u(d,) = do/
3 =0.026/3mm

6) FUERAETIA T — & WA E B, 1T 4
METTHNL B AR 2, d, = +0.052mm |, B IR A
)00 B RPFEARMEATRE B : u(dy) =dy/ 3 =
0.026/ 43 mm ,

7) U RS s R G5 A AN & B Al Tk
AMGTCHINE BN ZE , dy) = +0. 026mm , R IRM L5
G3A0, B VP PR EAN A E B w(dy) = dy/ B =
0.026/ 3mm ,

8) T F LB G AL B AR AR 2 A Z

JE AR I ZUE d, =2 x % = 0.025, [HiR

ML) 5345, B RV MEANTRE L u(d,) =d,/
V3 =0.025/3mm

9) T FLLZ AT AR AT E B, T
YL IGHEUE S T, AN E R 0.5%

u(d) =Ju'(d,) +u’(dy) +u’(dy) +u’(d.) +u’(dy) +uz(dQ) +u’(d,) +u’(d,) =0.032mm (2)

TG RS AR K5 000mm , i DG4I £
EA W u(0)=0.007mrad, Bk =2, W™ JRAH & E R

U =0.02mrad ,
(TH#FE21 W)



2012 4F2 H
328 FH1W

FALH B A

Journal of Astronautic Metrology and Measurement

Feb. ,2012
Vol. 32,No. 1

XEHS.1000-7202(2012) 01-0049-07

th B 4> 25 . TN98, TM930. 115

Mk ARIEAD . A

BREBRRETERNAEESH

K&EE K OE
(b FAHHER 41 FFEFT, F £ 266555)

OE W RO — S BRI BN BE DU T P A M L | AR MR AR O R
SEBE I — AP DR MR A PR B A T LAY 20 R P 2 5P N ANf S L, DR I R R AR e T ) MR
FECN R SCHE R, AR T PRI IR 0 2 K I M P DR R LU AT A HE AR 5 05, 2l Y IR ik e £ 1, O
R STHT T SRR AT E RN ER

RERIA MU WM ROEDNE RN R

The Analysis of the Measurement Method and the
Measurement Uncertainty for Noise Source

ZHANG Xi-fu ZHANG Qiang
( Opto-electronic Primary Calibration Laboratory Hua Dong Institute of E. M. I. , Qingdao 266555)

Abstract One of the key performance parameters for noise figure is the level of measurement un-
certainty. A significant contributor to this is the uncertainty surrounding the noise source used when
measuring noise figure on the device. Accurate noise source calibration is critical to minimizing noise fig-
ure uncertainty, and thus a critical factor for obtaining quality noise figure measurement. In this paper,

two methods of Y-Factor and Gain are introduced to measure the microwave and millimeter-wave noise

source, and the measurement uncertainties are also studied.
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The Design of Test Equipment on-ground to
Assure Manipulation Security of Payload

WANG Shuai  GAO Ming-hui WANG Wen-hua
( Changchun Institute of Optics Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033)

Abstract In the process of space payload development, the test equipment on-ground is indispen-
sable because the payload must has been tested through and calibrated before its launch. To assure ma-
nipulation security of payload on-ground, this paper focuses on the security design of the test equipment
on-ground to protect the payload against any damage and to keep it in good condition. We implement the
test equipment access control through a kind of IC card—reader to restrict all of operators’ manipulation.
Then every manipulation to the payload through equipment will be registered to be the manipulation log.
The test equipment will check every manipulation validity before it is executed so that the mishandling can
be shielded to avoid any damage to the payload. The security design of test on-ground can keep away any
mishandlings which are unavoidable for operators and make the process of test under control.

Key words Payload Manipulation validity ~Access control ~Mishandling shield Manipulation
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Research on Instrument Driver Development based on MATLAB

Instrument Control Toolbox

WEN Tian-zhu' SHANG Yong-shuang'® ZHAO Kang’

(1. Graduate Student’s Brigade, Naval Aeronautical and Astronautical University, Yantai 264001 ;
2. 94973 Unit of PLA, Hangzhou 310021 ; 3. 91913 Unit of PLA, Dalian 116041)

Abstract First the way of passing information between the MATLAB workspace and instrument was

described. Second taken Ag34401A for an example, the development process of instrument driver was

analyzed, and the functionality of instrument driver was verified by MATLAB instrument driver testing

tool. At last the instrument control was implemented by test and measurement tool.

Key words Instrument driver MATLAB
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VEFEHM AT AL AL S i AL, 9230
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PRZr A BR | FU L8] AR LAY — 26 R B0t T DL 58
AL E A I RE IO BRAE D AR I R KA

Instrument toolbox  Driver testing

AR B L A LA B AN TA], EZEATHE Visual Studi-
o, Agilent VEE Pro., Labwindows/CVI, LabView #
MATLAB SFHPFI ], A SCEZMITEHET MATLAB
1A THA AR SR B T &

MATLAB7. 0 LAJ A RRAS i B AL 1 4545 2 1l T
HE4f (Instrument Control Toolbox ) , ‘& 6345 M3z I &
T H.(Test & Measurement Tool ) {3 #% 3% 5} Zii % ( In-
strument Driver Editor) F1{¥#5 3K )l i T H. ( Instru-
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Manufacturer ; Agilent

Supported models ;34401 A

Instrument type ; Digital Multimeter

Driver version:1.0

Identify; * IDN?

Reset: * RST

Self test: * TST?

Error; System; Error?

SR SE SRR AL TN 25 AU, fL 46 create | con-
nect Fl disconnect =343, A< H ] 20

G tE R, UL Display 41 R 61, &
PRI o SCASL 2 i T AR 19 S 7R AT Dy, A 465 s
Enable Fll1 PR %L clear . settext, Enable J& 4 FH T & X
S0 AR A AU

Get command ; DISPlay?

Set command ; DISPlay

JETEEZ ON Fl OFF; clear PREY A T 15 =5 4%
H AR 9 S N2 A a2 A0 A Command ; DIS-
Play : TEXT; CLEar; settext PRECH] 15 B SA#% H1 1 A
(1 s N EE M ST A A
function settext( obj,str)
% obj JEALERAIHA, str S BN B0 FA4T H
%o H R AG A

if ~ischar(str)
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error( “STR must be a string. *) ; fprintf (interface, [ “Display:Text "~ str ™" "]);
end MATLAB % 5 9K 8l 2 1 14 4% 25 18R 20 9 A 2
% A3 WY, AT ARAE TR Y S5 PR S BAR B & ] LR
interface = get( get(obj, parent”) , “interface”) ; VXIplug&play Fl IVI 3K 3) H 3l 5 A % MATLAB it
% I {2 K AT S (RRC Ui

Defining
Summary
Information
Sabecling the
Surntmiry node
anables youfo
define driver
inforrmation and
standsrd :
instrument controt
commsnds. '

1. Erterthe
foltowing
Diriver
surmmary
information.

ent

B2 (EEHREIEFEE

3.2 UERIKFIEGIIK IS PR T T YR P [R] AR 0 3 45 2R
NEUETF R SE MK S o 75 v AXAS ] 3 MATLAB "R EfRAF A XML ST, A #R 9K sl il it

I/ﬁ\ﬁ?ﬁ?ﬂi@T A BT A AT B P R A e B9 TR A RN 3 s,

AT AT HAIE , IR R AR M SR R

Create Test Step
Test: Ag34401A test g
| Yerify the driver's
| functionality for setting
| apropaity.

Star time: 21-Feb-2011 14:16:38

Teet Step 2. [l Fropsriy Set Propenty Test g
fitep) | 1. Enter @ step name
: ir the Marme field.
2. Selectaproperty
from Property to
test.
. Salect the object
to test.
. Defineg the walues
o test.
. Select what must
occur for this test 1
step to pass. All o

Tast xlep status: PASEER

3

3

3

3

3

3

3

i

Hop tme: 21-Feb-2011 1416838 2
1

Test status: FASSED :
3

3

3

3

3

3

3

(ettingspupat Windoe . T

B3 U=REHNLTEREE

IXERIR B I, LA Ag34401A R, e X, UG sp AN M i e AR I P 415 0 e 5Ty
SE—ANIHER, MR FR N Ag34401A test SR NECT  BEINK, Ha RIETISCIEE RO R 2544 , 8T
JTHZR A ShE TR U”' ﬁt {3 hk A GPIB0O-22 F: BUBERE, ABEXT Set Property 1) Auto Range J&
P ACRH L A B Zh R 5 SR 5 sl nl X B S AR PR EA TN MEIEATRAIE, 18 3 TP IS SR i (PASSED) .
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MATLAB 23 H sh 88L& 704, T 5815
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Hy Write $ L, fALER AT . SR 5 B ] SCAHE h
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T FRAL

(K IXHF TARRF AT, KX 430074)

8 E FPCA Bz T R4 2 R AT ) R R — B FPGA (iR % J& | X FPGA
FMERAS ) T Tz ARG, LR AR BT 4% . AR SCLL XILINX A R Virtex XCV300E 2544 L4tk , WF
X T T 93000 L HAMHA RS FPGA FR R E AR o FPCA 1R, SR (L T —Fha 20 ik,

KA FPCA ML WIUNKPESTE BCE DK &

Research on Test Technology for Virtex-E Series FPGAs

LIU Qian

WU Dan ZHANG Ting SHEN Sen-zu

( Wuhan Digital Engineering Institute, Wuhan 430074 )

Abstract FPGA is a very important device which is being widely used in IC design and many other

areas. With the rapid development of FPGAs, test technology for FPGAs is becoming more and more
complicated. This paper takes XILINX Virtex XCV300E for example, studies the test technology for FP-

GA based on 93000 test system.

Key words FPGA test Testability design
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(DPS) i A M55 HYBK SN ( Driver) i 5 5 19 HL 5L
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K F A2 E i 2500 & 1l & R4 (PMU/TMU ) 5
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A Circuit Design and Realization of a Dual-Mode Wireless
Network Card based on Mini PCI-E
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Abstract A WiFi / WAPI dual-mode WLAN card circuit design based on mini PCI-E specification
is introduced, whose implementation is based on HEDO5SWO1SU chip and AL2230S chip, including
hardware design, software design and test program. In the aspect of hardware design, the RF chip inter-
face design, the baseband chip interface design and the mini PCI-E interface design are included. In the
aspect of software design, the driver software and the management software for WLAN card working in
Windows OS environment are presented. Based on the GB15629. 11 specification, the test program is
added for verifying the WLAN card development, and the test results meet the specification requirements.
High integration, simple interface, inexpensive and easy to operate is the WLAN card marked properties.
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Abstract During the identification of instrument error of gimbal inertial navigation system vehicle
test, there is a serious multicollinearity exit in this system because the input acceleration is small. Appli-
cation of the conventional least squares method can bring some questions, such as the variance may be
enlarged and the parameter estimated value unstable and so on. In this paper, the empirical Bayes ridge
estimation is proposed in the instrument error identification of GINS vehicle test. The simulation results
showed that compared with the conventional least squares method, the empirical Bayes ridge estimation
can enhance the precision of the parameter identification and can overcome the influence of the multicol-
linearity.
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