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Pin Distribute Method of Twist Cable at Military Unmanned Vehicle
Wiring Unit Connector
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[Abstract]

Currently, unmanned military vehicles under development in Korea have more devices to carry out various missions, and interface
cables between them are also increasing. In addition, due to a small space problem inside the unmanned vehicle, devices are required
to be miniaturized and integrated. For two reasons, connectors also need to be selected, which makes them vulnerable to noise due to
the closer distance between the pins. In this paper, we analyzed how much the magnetic field produced by noise at the connector pin
where cable twist is released affects the surrounding pin and presented the guide for optimal pin placement. First, the effect of
magnetic field is greater than the crosstalk between pin and pin. Second, the magnetic field on both sides between + and - is strong
when approaching one step with noise source. Third, the magnetic field strength is improved when setting the ground pin as the
ground pin between the noise and the original signal when approaching the A noise source and the two steps. Fourth, in the case of a
differential mode communication, the optimal placement area of the sensitive signal was presented according to positions Tx+ and
Rx+.
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Table 1. Magnetic field analysis result by close pin

interfaces
pin number
field
case noise pin origin signal strength
GND | [dB]
Tx+ Tx- Tx+ Tx-
| 18 19 28 29 - 243
18 19 28 29 27 -20.7
) 17 18 26 37 - -32.5
17 18 26 37 27 -31.2
3 17 18 26 36 - -353
17 18 26 36 27 -31.2
4 17 18 19 28 - -34.7
17 18 19 28 27 -32.1
5 28 29 18 19 - -25.3
28 29 18 19 27 -19.2
6 26 37 17 18 - -41.7
26 37 17 18 27 -31.7
7 26 36 17 18 - -56
26 36 17 18 27 -39.6
g 18 19 17 26 - -54
18 19 17 26 27 -46.4
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Fig. 9. Magnetic field analysis case by close pin interfaces
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Table 2. Magnetic field analysis result by close pin

interface
pin number field
case noise pin  |origin signal pin D strength
Tx+ | Tx- | Tx+ Tx- [dB]
1 17 18 37 38 - -29.2
2 17 18 37 38 |GND 27| -39.5
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Fig. 10. Magnetic field plot by close pin interfaces - left

(case 1), right(case 2)
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Fig. 12. Magnetic field plot by differential mode RS422
communication cable pin case
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Table 3. Magnetic field analysis result by differential mode
RS422 communication cable pin case

field
pin number strength
case phase [dB]
Tx+ Tx- Rx+ Rx- good | bad
0 -56.1 | -37.8
1 40 50 51 61 45 -45.5 | -385
90 -44.7 | -49.1
0 -50.9 | -43.3
2 40 50 61 51 45 -45.7 | -37
90 47 | 377
0 -55.5 | -343
3 49 50 51 52 45 -56.4 | -33.3
90 -57.5 | -38.6
0 -45.6 | -44.8
4 50 49 52 51 45 -42.2 | -335
90 -44.6 | -32.3
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