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When developing a product, ensuring the quality and reliability is essential. Reliability process is always underestimated compared

to its importance, especially in the field of domestic medical devices. In this paper, reliability process developed for near-infrared

solid microscope, based on a variety of existing practices and other product process. The following findings were obtained as

research progressed. First, learning about the medical equipment needed to assure the quality and reliability standards. Second,

reliability process established to design a product in the field of medical devices
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<Table 1> Cited Standard for Operating Microscope

Standard # Standard Name
KS A 3012 Optics Term
KS C IEC 60601-1 | Safety test rule for medical electronic device
KS P 1005 Safety rule for medical electronic device
KS P 1009 Manual for medical electronic device
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| 1. Establish of reliability requirement |

|

| 2. Establish of reliability goal and define environment |
|

| 3. WBS(Work Breakdown Structure) |
|

| 4. RBD(Reliability Block Diagram) |
|

| 5. Prediction of main breakdown mechanism |
|

| 6. Analysis of test suitability |
¥

| 7. Execution of reliability test |
¥

| 8. Implementation of FMEA and analysis of breakdown |
|

| 9. Improvement of breakdown and confirm test |

<Figure 2> Reliability Test Process Modeling
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<Table 2> Domestic Standard for Operating Microscope

Standard # Standard Name
KS P 1232 Operating microscope
KS A 3012 Optics Term
KS C IEC 60601-1 | Safety test rule for medical electronic device
KS P 1005 Safety rule for medical electronic device
KS P 1009 Manual for medical electronic device
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3.2.4 RBD(Reliability Block Diagram)
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Diagram)d}eto|t}, A% EE5MEE Al2ddA 4
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Surgical

Stereoscopic Signal Workstation

* Tree—dimensional

Stereoscopic Signal image Processing

Light = Real Time
|  source | Transport

Surgical | * Light source

Device Control

<Figure 3> Reliability Block Diagram for the System
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<Table 3> Prediction Table for Main Breakdown

Min—Ho Kim - Jonghwan Lee - Doyeong Wie - Joonggil Cho -

1 2
Potential breakdown area Breakdown
Mechanism
Breakdown mechanism . Short
- Corrosion L.
Requirement circuit
Environmental o
Test condition 1 condition
(KS standard) 3
Optical ) Test condition
performance test (KS standard)
Electrical safety A
(KS standard) 1
Safety test 3
Mechanical safety ©
(KS standard) 5
Score 3 6
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<Table 5> Reliability Test Plan

Month Month
lw | 2w | 3w | 4w | 1w | 2w | 3w | 4w
plan
result
plan
result
plan
result
328 /Hyﬂ FMEA /\1}\] ol "r;(]—t'/H
FMEA (Failure Mode and Effect Analysis)&= A|2=#¥lo]L}
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2 RPN(Risk Priority Number)& 0}71] Hrh RPN ¢
<Table 4> Analysis of Test Suitability S o Aoz Yehfol At
Test item 1 2 RPN=Sx0xD
No | Breakdown I . T ; Blectricit
Mechanism mportance emperature ectricity RPN AAISXEHE AA = X EZH RPN 100
1 Corrosion 8 © 2% ool At }1\3]7"}1':—, i =, HEE7F 8 ]/‘]'O]Uq A A=
5 A7 dasttha AAX L A FAFS] 8 2 W
2 Short circuit 10 30 Aol A7 HE Aot}
Total Score 24 30 <Table 6> St} 2294 YA €| e] FMEA
Ranking 2 I S Uehd Aot
<Table 6> Table of FMEA Test
Process Function Requirement .Potentlal Potential Severity Occurrence | Detectability RPN
failure effect cause
bearing fix durability break damaged 5 5 3 75
lens view coating crack lose sight 3 3 3 27
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