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A study on the effect of cable improvement
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Abstract

As it takes a lot of time and money to develop an aircraft, an environment for renovating and using existing
operating aircraft has been created. As a result, many old aircraft were renovated, and due to the aging of the
aircraft, more demanding cable requirements were required for renovation projects, and as the number of
equipment inside the aircraft gradually increased, the difficulty of system integration increased. In order to solve
the difficulties of system integration through systematization of verification procedures, this paper explains VSWR,
I-loss, which are the main indicators of antenna cable modification, and explains DTF, one of the problem
detection methods. It also explains the elements required for cable design, the environment to be measured, and
procedures, and introduces the overall process and effect of antenna cable improvement through demonstration
cases.
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Fig. 1. The process of developing the structure of
avionics equipment.
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Table 1. VSWR performance of commercial antenna.
HE 1. 48 2HUS VSWR ds

Antenna Freq
Company Part Number (MHz) VSWR
225~400 2:1
CNI22-1
13 960~1220 21
HARRIS 960~1220 21
CNI22-4,-5
1000~1100 2:1
RF .
Globalnet 150M1 480~2400 2:1
2000-1473-R 870~960 2:1
Anritu
2000-1030-R 1710~1880 2:1
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Table 2. I-loss performance of commercial antenna cable.
B 2. 48 2AEL AHOIE2 I-loss d5

Compan Part Freq Attenuation
pany Number (GHz) (dB/m)
W 4806 0.10
TIMES MICROWAVE
SYSTEM LMR-600 1 0.11
CARLISLE CCR022 0.11
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Fig. 3. Cable and connector diagram between antenna
and electrostatic equipment.
O3 3. QeI FEE| 2 A0S, HHH FEE

a7t ARgohe Fube o] Yol 24 &
A Fuk 9S4ttt F3E Sweep?] 3
AAstct. QtEUel AlolE A9 VSWR gk
=42 Fl8l a¥ 39 3T 41 AYEE EEsial 3
W AdEo] =4 Au|E dZsle] VSWR ge =7g%
o}, Tk 9 & HA} 8 F 9k H|EE ARYo| e
739 AlolE AA|Y] VSWR S ZAdfof stk

Cable Loss §42 OSL #H|, % Alol& & OSL
A oHEE F71 83t AlolE AA 9] &4 &4
< Y3 AdPsh= Alolnz = A ey U 5417
o} AlolES WHEA] E2|AIAHCF gttt VSWR 5783 v}
ZFHA] & Calibration®] E|Y=A] RIS} 7R AH]
7F AREShe ke o] gheeo] 24 Ao 24 S
o f9E ARSI Fok Sweepd] TS AW
gtk O 39 BE AYEE 28] & 29 = 38
SHuE At =% Y9 Frequency-Cable
Loss =5 59 [-lossE &43lit}

DTF &3 StElue} Aols 5AE &4 Al 19
39] 3¢ AdE| AS7|E Adsto] 43l

[¢]

A EE 3.1 Al HiRet
=N F5719] Top UH|
Zizho| A2 A°lE9] VSWR,
I-loss, DTF Z23E 7I&s?tth. 42 7izdn] A& A

(260)



A study on the effect of cable improvement renovating an old aircraft 121

3
gy
1
.
i
r o
)
o
i]n
B
N
OE
o
%
o
%

DP~ 1‘%1 49} 1‘%1 Sh 7H7< Ju] A2E o] MI~M6
G Zof| 4] Top ALt} AlolE A, Bottom <F
gl AlolE S3H419] VSWRE =7ggt ZAufolc}, 3
Z VSWR 544t GAl 7191 28 dA ot 712 3
3 IRIsITE S99 AlFo] Mio] ofd olf=
Damping @4& WASIIAL Cut off Fu Ao
mplE F97] wEold.

VSWR
TOP_ANT_VSWR

155F
- ]

1

Frequency
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Table 3. VSWR measurement results before installation
of renovation equipment.
B 3. JHZHFH| M2 O™ VSWR & 21t

s | sy [ e |
M1 1.33:1 Pass
M2 1.36:1 Pass
M3 147:1 Pass

Top

M4 1.76:1 Pass
M5 1.73:1 Pass
M6 1.84:1 Pass
M1 1.24:1 Pass
M2 1.09:1 Pass
M3 L13:1 Pass

Bottom
M4 1.20:1 Pass
M5 1.08:1 Pass
M6 1.23:1 Pass
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Fig. 6. I-loss measurement graph before installation of
renovation equipment (Top).
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Fig. 7. I-loss measurement graph before installation of
renovation equipment (Bottom).
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Table 4. |-loss measurement results before installation
of renovation equipment.

T 4 JHEAH| ZE O |-loss £ AL}
Freq. Results
Antenna (MHy) Loss (< 3 dB)
M1 1.83 Pass
Top
M2 2.11 Pass
M1 4.61 Fail
Bottom
M2 4.47 Fail
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Fig. 9. VSWR measurement graph after installation of
renovation equipment (Top).
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Fig. 10. VSWR measurement graph after installation of
renovation equipment (Bottom).
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Table 5. VSWR measurement results after installation of
renovation equipment.
H b5 JHZHH| ¥& 0| VSWR &Y 24

Freq. Antenna + Results
Antenna (MH2) Cable (<2:1)
M1 1.47:1 Pass
M2 1.47:1 Pass
M3 1.76 : 1 Pass
Top
M4 1.48:1 Pass
M5 1.33:1 Pass
M6 1.71:1 Pass
M1 1.10:1 Pass
M2 1.46:1 Pass
M3 1.09:1 Pass
Bottom
M4 1.12:1 Pass
M5 1.45:1 Pass
M6 1.15:1 Pass
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Table 7. Comparison of I-loss measurement results
before and after installation of renovation
equipment.

B 7. HZFE O 0|F I-loss £ Zdt H|uw

Cable Loss (dE)

Y Freq. before after Improvement
g % v Antenna (MHz) I-loss I-loss rate
Ml 4.61 2.22 43.9%
Bottom
M2 4.47 1.73 61.2%
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Fig. 11. I-loss measurement graph after installation of
renovation equipment (Top).
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Fig. 12. I-loss measurement graph after installation of
renovation equipment (Bottom).
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Table 6. |-loss measurement results after installation of
renovation equipment.
B 6. JHEXH| XEF 0|1F |-loss &4 At

Freq. ~ Results
Antenna (MHy) I-loss (<3 dB)

M1 1.21 Pass
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