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A Study on the Quality Improvment of PCB by Improving Power
Consumption for Radar
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Abstract This study examined the quality improvement of printed circuit boards (PCBs) in relation to the power
consumption for radar. The radar examined is currently in production and being used by the military. The PCB
converts 28 V DC to 5 V DC but frequently malfunctions. Therefore, cause analysis was carried out. As a result,
the power consumed by a certain communication IC was very high, and the heat generated by the high power
consumption caused damage to the surrounding parts. Accordingly, it was changed to an improved communication
IC that meets all the radar system specifications. System tests were carried out for the changed communication 1C
to check the impact on the system, and environmental tests were performed, which proved that the performance
required by the radar system is satisfactory. As a result of this improvement, there has been no history of failure
in this PCB so far. Therefore, the quality of this PCB has been improved.
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Fig. 5. The figuration of PCB(front side)
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Fig. 6. The figuration of PCB(back side)
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Table 1. The Comparison Table of Performance

Parameter DS75176BTM MAX1487EESA
Vee ~TV ~12v better
(max)
Vee 475V~525V | 475V~525V | same
(Recommanded) ’ : ’ :
Power 6.11mW/C 5.88mW/C better
Dissipation at 70T at 70T
Operating 40-85C 40-85C same
Temperature
Storage . N
-65~150C -65~160C better
Temperature
Plfferentlal sv sy same
Driver Output
IC Package 8-SOIC 8-SOIC same
Datarate - 2.5Mbps -
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Table 2. The Temperature and consumption current
before and after change

Parameter Before After
Temperature at o o
R17 102 51T better
Ambient 75C 47¢C better
temperature
Consumption 0324 0.17A better
current

)

A Al web) A1) 4

= 93l 371247 AN YA

BAA RS s A Al A
B 88 ol SR, $EF AL, WY

H

)

2 ox
>,

fo, off

T b
2 o r}L %

*ﬂ
ol ¥ Mo E 9 of 2 i

A, e 2

[o &
B
—+
o,
Al
2
%0,
o

% o
fd

rfo

Y

_>|~l_,

[‘-{; olrt
oo

>,

I

%

_>r‘_,

;

ILS 934 H71E st drtes 24 37k EFE
39 2t RAM 934, 7eny 9, X9%

(Reliability)=
% 1o oJapio] ¢
=5 FIsth AU =(Maintainability)2] 7% 1]
o F5ol ofHBE JgAdo] glom, 7HEEE AE



FFAS & =B A19A 125, 2018

331

T AR, Vel S Arad Baay
of sl HESIAY. AEAoz= ol N
At o] opyBR wwd] thet YL flee
gelstaict

npx[Ee 2, A7), G R FHAA L] A
3 AGHI F5o] opd o fr=lsl d ] fleS

AA FACE BA F A L 83 BE 5
SR LR EDEPEEERLT R EEE

G5 298 dolgAzd 3y

A
g3 HzAERYA &N B FH
&

References

[1] Hee. Jin. Jo, “A Study on the Function Improvement of
the Serge Protection Device for Radar Control Unit”,

Journal of the Korea Academia-Industrial cooperation
Society, Vol. 17, No. 6 pp. 400-407, 2016.
DOI: http://dx.doi.org/10.5762/KAIS.2016.17.6.400

[2] Datasheet, “DS7517B/DS7517BT Multipoint RS-485/
RS-422 Transceivers”, Texas Instruments

[3] Datasheet, “+15kV ESD-Protected, Slew-Rate-Limited,
Low-Power, RS-485/RS-422 Transceivers”, Maxim
Integrated

[4] Jong. Soo. Choi., and Chang. Woo. Lee., “A Study on
ESS Process Modeling and Application for improving
Reliability of Electronic Equipments”, J. of the Korean
society for quality management, Vol. 40, No. 3 pp.
286-294. 2012.

DOI: https://dx.doi.org/10.7469/jksqm.2012.40.3.286

[5] Hee. Jin. Jo,, Min. Woo. Kim., Hye. Rim. Gwak., “A
Study on the Life-time Prediction for the Rubber O-ring
applied to decoy through the Accelerated Life Test”,
Journal of the Korea Academia-Industrial cooperation
Society, Vol. 17, No. 10 pp. 182-188, 2016.

DOI: https://dx.doi.org/10.5762/kais.2016.17.10.182

Z 8| Fl(Hee-Jin Jo) (A3 ¢

020131 2¢ : ¥gFHusta Azt
7} (AR AL
02013 3¢ ~ @A : FYEF

49 A7

<ok

AR 2, A 5A

=

2 3| El(Hye-Rim Gwak) [H3|¥]
2013\ 29 :
(HAFE-3HA A
02013 24 ~ Al . TEF

49 974

e PR L




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


