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Application of uniform design in microwave effects experiment

ZHONG Long-quan, MA Hong-ge
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: Uniform design is a method choosing parts of cross-sectional experiment from parameter
space. Comparing with actual comprehensive test method, this improved method can decrease the sample
size and cut the cost of test. Uniform design was used for making the test plan of microwave effects of Low
Noise Amplifier(LNA), which contained two parameters and six values each. The sample size of uniform
design was largely decreased by 75% compared to comprehensive test theoretically under the same
condition. Simulation results indicate that, the combination of uniform design and succedent data
processing can reach similar effect with comprehensive test, and the average comparative error of
prediction is below 5%.
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Table3 Test parameters and levels of a kind of LNA

No. microwave pulse parameter level number level number
1 2 3 4 5 6
1 frequency/GHz 2.1 1
2 pulse width/ns 20 50 100 200 500 1000 6
3 pulse repetition frequency/Hz single 20 100 200 500 1000 6
4 power/dBmwW different with parameter combination, at step of 0.5 dBmwW several
5 pulse duration/s 1 1
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Fig.1 Distribution of test points of uniform design test plan
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Table4 Experiment scheme of uniform design
microwave pulse parameters

No. frequency/GHz pulse width/ns pulse repetition frequency/Hz pulse duration/s

1 100 single

2 20 20

3 500 100

4 200 200

5 21 50 500 1

6 1000 1000

7 500 single

8 500 500

9 100 100

SR 249 29 B X ol 0 2000 552 6 25 8 M K EAT S BB, T R i 2 2 UK ST B A5 B, R S O UCRORI
FEARR . DIIL IR TN R SOK I se e o i), o db AT e s e, 5 2E7T 6x6=36 K&, M 213U 6 4
KA S M (3 ALK, Bt B SE R K S H G W2 75%, B AR i SR KA G R Pk T 14 1Y
SROKFA A AT, WIS B I 4 00 S2 50 YOBCFIARAS AR 24 n 0L J5 399 0T B 1 1 S0 B0t 52 96 07 52 19 S TR 1R
SR, N S I A VAT O e/ 3 1m0 3 AT O, b e S 0 S AT H A P T R 22 N 5%
BE T AT /ANVREAS B 2R TR A1 BT I S SR B, 0 R/ AR K A A B, AT ARG B A5 4 S 56 2 AL 1 258 A

(avg

3 &y

IO 4 2 BT I LINA S HR 4 3 R0 52 56 2 BORUK - 208 JEAT 1 1B, RAS 1 T AL 3R 7 7K1 1 st 28
L SE R TT 5 o 5 AT SE IR AR LY, I A BTTS IR T SR T 75% Y K- 2H 5 B, S ORI T R AR A OB D



558 5 B 5B FI#K 510 %

FE3 LW 14 2 BT IR A BT 4 S 56 UOBCRRE A B BT 8 o 5 — A IR E D SRR R AR B SR AT, R TTE 2
BT I7 35 nl AEAT S 2 280 KoK SE 86, I 0 Jim 2 5808 20 A e J00 mT LA 31 A 4 100 52 56 2 DL AY 2518 FIROR

£ % 30k
(1] ZERh Sl o v at . 8 B e fre /MR AR S AL 31 70 M (D). 38 B0 5582 3R, 2009,21(4):541-544. (LI Ke,MA Hongge,

ZHOU Haijing. Estimating analysis of least sample of microwave effects experiment[J]. High power laser and particle beams,
2009,21(4):541-544.)

[2] FHZEGKM. Exx 558 M]. Jbat B2 ek, 2001, (FANG Kaitai,MA Changxing. The orthogonal and
uniform experimental design[M]. Beijing:Science Press, 2001.)

[3] &kI. 4t?i%ﬁﬁﬂggflfﬂ‘fﬂﬁlfﬁ[l\/l] Jb 5 A2 Tl H ikt 2010. (ZHANG Wei. Statistical processing and calculation of
chemical experiment data[M]. Beijing:Chemical Industry Press, 2010.)

[4] Fang KT,Lin D K J,Winker P,et al. Uniform design:Theory and Applications[]J]. Technometrics, 2000,42(3):237-248.

[5] LiR. Model selection for analysis of uniform design and computer experiment[J]. International Journal of reliability,Quality
and Safety Engineering, 2002,9(4):305-315.

[6] BSKIEE. ¥I5)Bt7e A A7 %Rkl A 8 A v i B2 A 58 [D]. ma 5t m 505 B LR K 2, 2009. (ZHANG Genxia. The study
of the application of uniform design in sample survey about survival data[D]. Nanjing:Nanjing university of information
science&technology, 2009.)

(71 JAJA WL . JUS 48 EMP R4 0 R 8 AL SC 8] R85 W7 T2, 2004,2(1):49-53. (ZHOU Qiming,
YANG Rong,HUANG Congshun. Testing of EMP coupling with current injection for nine-core cable[J]. Information and
Electronic Engineering, 2004,2(1):49-53.)

[8] ZtHE. T PLS Bl A m ik (J]. 18 B 5B F T#, 2003,1(2):31-35. (LI Shiling. The variable selection based
on PLS component[J]. Information and Electronic Engineering, 2003,1(2):31-35.)

(91 BheAL, S5AM. i/ N —3F [m] A 7 Gl s80m F0 v i R D). S BO'G 58075, 2011,23(5):1324-1328. (ZHONG Longquan,
MA Hongge. Application of partial least-square regression to prediction of microwave effects[J]. High power laser and

particle beams, 2011,23(5):1324-1328.)

1EE=:
$h& 4 (1985-), B, WNIIEMEHET A, W O5AHT(1973-), B, MWIIEHHET A, 1#
+, M5 = T AR RO F5E .email:lorne216@ +, WFFE R, WFSE T N RS R bk oh e L B B
163.com. WHAR ., BRI S REFH KRR,

I R R R R T R R A R R R R R A A R R A R R R R R R A R R R R R R R RN RRRR

EESEMH
EE ISR (EE ST IR) MITER, —&5H, 3B ERIRL BT, ILgwALLAE B 2%
FERBEC LT (R ST TR ) T4 .

(FESHRTFTLE) ciA ChERHGE G THE T ). O B2 AR WA O 8 M) 25 6 DF- o 5 12
(CAJCED) ). H3CRHENRICEARR) B 2 ). (b EIHRIOGRRR) 2 SCEHE PE(CIFD) ). IO 0 1) (2 2k B
I ) 1 BEE — B TIRER) . ESH R SCRHEIHTRIR L 91 B2 DL K (R S Do AT
FEnF#EE ( SHETIFEE ) (Ulrich's Periodicals Directory)Fljz *% (BrH e &3 (Index of Copernicus)I% .
AT AT AL S T NS B AR 55 R . A AN [ il S g A LA EBAIE I, TR IRl A B, AT
1 b B

(FREBFTRE) s
2012410 H 25 H



