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£1 U WEOTHLENY xv b (1.70 GHz)
Table 1 Uncertainty budget for nr at 1.70 GHz.
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Source | Tolerance, +% | Distribution | Divisor pf Standard uncertainty, +%
|T¢| 1.68 Normal 1 0.005 0.008
ITs| 1.27 Normal 1 2.26 2.89

Combined standard uncertainty, u. 2.89

Expanded uncertainty, U. = kuc, k = 2 for 95% confidential interval 5.77

#2 pim WEOAHENENY 2y b (1.70 GHz)
Table 2 Uncertainty budget for nFm at 1.70 GHz.

Source | Tolerance, &% | Distribution | Divisor pf"" Standard uncertainty, =%
|T¢| 1.68 Normal 1 0.005 0.008
.| 1.28 Normal 1 1.26 1.61

Combined standard uncertainty, w. 1.61

Expanded uncertainty, U. = ku., k = 2 for 95% confidential interval 3.22
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pal

# 3 R WEORMENPENY 2y b+ (1.70 GHz)
Table 3 Uncertainty budget for 17R at 1.70 GHz.

Source | Tolerance, +% | Distribution | Divisor p? Standard uncertainty, +%
Ry 1.28 Normal 1 0.016 0.02
Rs 161.3 Normal 1 0.016 2.57

Combined standard uncertainty, u. 2.57

Expanded uncertainty, U. = ku., k = 2 for 95% confidential interval 5.14

F 4 ¢ WEORHENENY =y + (1.70 GHz)
Table 4 Uncertainty budget for nG at 1.70 GHz.

Source | Tolerance, +% | Distribution | Divisor pf’ Standard uncertainty, +%
Gy 1.28 Normal 1 0.0056 0.007
Gy 161.3 Normal 1 0.0056 0.904
Combined standard uncertainty, u. 0.904
Expanded uncertainty, U. = ku., k = 2 for 95% confidential interval 1.81
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(b) The average and standard uncertainty of nG simulated

by Monte Carlo

method.
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Fig.6 Radiation efficiency nG and its uncertainty

uc(nG) for a 40 mm-long monopole antenna.
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standard uncertainty among three measure-
ment conditions.

WHARA PO B T > 1 L5553 6.7%TH
D, |Ts| =1 25 DREX02%UNTH S Z Lhb,
FERL T #METETVWD LWL, HIZ, KIE
Fo MXDRHMAICERLT, X 4(b) £ 7(b)
2B BAHED SITHEAER 2 K & %7, X7 (b) 12
I ZAREI A LT WA L2 5N 5,

3.3 MRE Wheeler EDAREED S 5H

2 1R £ 918, YEE Wheeler TS %
FHENE OWTE T a = 2b = 150mm TH Y, 7
YTFHLeL OB E COREEY dr, dr
ET B, T VT FIEE ORE N AR B LB O i
MEE DX ICHET 5.

YR B Wheeler #1250 {HURRh 2R B ORI
RSSO IR, U512, MC 12 X 2 HE5EOF
YE R OBEERE,» S 2K 8 IR T. MCIZBIT2
IEBELEOFAFE m = 1000 & L7z, X 8(a) i,
dr O dgr *# 60mm 25 130mm F T 10 mm [FF
TEIZL, 640 D dr,dr OMAEIIH LT RLAE
Wheeler %% L 7254, 8(b) &, dp =dr &

1.0+, 100
0.8 80
| =
g 0.6 60 2
gk g
£ g
= 04 40 E,
‘: S
0.2 3 20 =
0.0 LA & | i e 0
08 10 12 14 16 18 20 22
Frequency [GHz]
(a) dr,dr = 60,70, -+ ,130mm.
1.0y, 8, [y 100
iy v
0.8 i 180
iwh
g 06 iwh 160 2
g Mme <!
s B
&= 04 i {40 Z
= I =
02 r 1 =1,=60-130mm |pp =
0.0 SRR, | e =l
08 10 12 14 16 18 20 22
Frequency [GHz]
(b) dr, = dr = 60,70, --- ,130mm.
1.0 " 1100
08 ‘: ﬂ 80
iwh
g 06 iwh 160 2
g "me <1
s B
= 044 {40 3
3 I, = 60mm fixed é
0.2+ 1,=60-130mm {20 =
0.0 1L [
08 10 12 14 16 18 20 22
Frequency [GHz]
(¢) dp = 60mm is fixed, dgr = 60, 70, - - - , 130mm.

8 EM Wheeler #:12 X 2 BRI M O/ & 54
Fig.8 Evalution of the radiation efficiency and stan-
dard uncertainty by using reflection method.

LT, dp % 60mm 2°5 130mm ¥ T 10 mm BT
B L, 8@ OMATIIH LT BE Wheeler 1%
WH L 72%E, 8(c) 1&, dp =60mm & LT, dg
% 60mm 7°5 130mm T 10mm FECTE» L, 8
) OFAEITH LT R Wheeler % 8 L 72
EThHD. dp+dr =n(A/2) ERBF YT (IR
B2 BT 2 FGHREBUI BRI E M OBRIZERI L T
5 [10]. 72721, Ay (3EPE TE1o £ — FOEMNKE

1101



TG HOE(E S 45 3CEE 2011/9 Vol. J94-B No. 9

Eel, n=1,2,--- £35. K8(a)~(c) DT i
OHE D, 1.2GHz DLEOEBEHTIE, RHEOEER
D & D EIR wew (™) 1 MC 12 & 2 BEHE AR R A &
e () X0 b RE GBS N DAY, WO
WEFEEZRT. Z0XH12, RENEEAHEI SO
EBR v (™) 13, MCIZ & A EMEARHEA S % LIE %
CEDHRVEVIHBIEND, AE,EFEHTO—D2DH
BEH VD, 1.2GHz & 0 bRV EM R CREEARE
MEDPREL B DBDIE, dr,dr ODELIERE TE
E— FOEREE N, ICHERTIEV, H20VIE, #
WENA Y M A TIRRECH 2720TH 5 [10],[12]. [
BOBHT, MC 2 X 2 MR o FH i ) (AR
IO RELEHT 5.

KIZ, S BRI Wheeler {12 & B ERIERO 372 54K
e SBERIZOWTHHT 5. A (22) 12D R/
HIARHED S 0 LRI, £ ORHEA, SEROE T, |2
L r. OBMOHEPERTE VD, Thbom
WL TAY 2y FORICEBHHIEZ LT RV, N
Vv NORPFHTE LD, 52 5N HE»E
BER ORI FE L AXITIZHED R WA IZIRE &
N5, MCIZ LB RN S50 ClE, 20 &) %4
PEELTHYIal—2a VD WEETHS.

o BT Wheeler 12 & 5 U RN O AR D S 12
T 5 MC 5#CTiE, Ty RO Ty, 12 L CIEB AL
s ST MC 2179 %%, £OMET [Ty, |2
L r. OMOMBERKERODLZEHNTES. Z
T, AIEz1 & 20 L OB ORI E r(z1,22)
ERFTIEICTNIEM], K 8(a) ¥, 1.40GHz
BT, (|l |2c]) = 0.955, r(|T¢|,7c) = 0.044,
r(|ze|,7e) = 0212 TH Y, (T, ]ze]) = 0.847,
r(|Tel, re) = —0.067, 7(|2¢|,7c) = 0.254 TH 5. |[]
& ze| DR EVHEBE LTI, 2. & re ZRE
THRMBEICBNT, AIAFv— b LT, 2
CHOHLD T4+ 2. & B 2L, Thbb, 2z, DP
TN LT Ty| OREPKRELZF I EDEToN
L. ZHUSHLT, T & re OHBIEAS W, oF
D, P r. OPBICHE LT Ty OB SV, H
W2, |ze] & re OBOMBL /NS i3, T, M
ZIRET BB T+ 20 & 4E re DYEREICBES
57:0TH5h.

MC 2 & Y fix OERITT 205D S D525 E
TAHEEE, BHTHERORIH L TOARIERELES
RHEAESEDLELV, 22T, u(|Dsi]) = u(bss) =0
ELT, =V FRDSHREOANHED SIZ L 55 50°

1102

-~ only contribution of I'; included

--=-=- no contribution of I'¢included

all contribution of I';and ' ;

included

Standard Uncertainty [%]

0 12 14 16 18 20 22
Frequency [GHz]

Mo E®ryFhrvuagzHwitgBER Wheeler 12X 5
TR DA A S FER 53 A
Fig.9 Uncertainty analysis of the radiation effi-
ciency evaluated by using reflection method.
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