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Abstract This paper describes the design of the circuit card assembly to eliminate the communication
error on a servo control unit installed in the automated resupply vehicle K56. K56 is a weapon system
that automates the supply and loading of ammunition on the K-55A1 self-propelled artillery. As the core
item responsible for ammunition movement control, the servo control unit is required to have good
communication stability and reliability, but the conventional unit has recognized a problem that
communication error intermittently occurs, resulting in an emergency stop phenomenon. We analyzed
the communication signal of the servo control unit and identified the failure cause of the circuit card
assembly to solve this problem. In addition, the signal interference in data/address line of the circuit
card assembly was confirmed through analysis of the failure cause, and redesigned to avoid the
interference, such as adjustment of the distance between communication lines and position change.
Finally, the proposed cause analysis and redesign were verified through the component of servo control
unit and attachment test on K56. We expected these study results to be used as reference for the design

of other similar items.
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Fig. 1. The rough work breakdown structure of K56
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Fig. 5. The scheme of circuit card assembly
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Fig. 7. Signal test results according to change of the
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Table 1. PCB quality test results according to change

of maker
Test (Requirement) PCB (A) PCB (B)
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Fig. 11. Noise test results before and after quality
improvement

Before After
Symbol Name Symbol Name
Seg_checkMax_cnt0 Seg_checkMax_cnt0
Sea_checkMax_cntl Seg_checkMax_cntl
Seg._chec ax._cnt2 Seg_checkMax_cnt2
Seg.chec ax.cnt3 Seg._checkMax_cnt3
Seg_checkMax_cntd Seg._checkMax_cntd
Seg_checkMax_cnt5 Seg_checkMax_cnt5
Seg_chec ax_cntb Seg_checkl _cntb
S checksum_cnt0 Seg_checksum_cnt0
Seg_checksum_cntl Seg_checksum_cntl
Seg._checksum_cnt2 Seg_checksum_cnt2
Seg._checksum._cnt3 Seg._checksum._cnt3
Seg._checksum_cntd Seg._checksum_cntd
Seg_checksum_cnt5 Seg_checksum_cnt5
Seg_checksum_cntb Seg_checksum_cntb

Fig. 12. Checksum test results before and after

quality improvement
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