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㸯.࣒ࢸࢫࢩ�ᵓᡂ 
 

㸯-㸯.�MFP-3D-SA ࣉࢱࣥࣟࢻࣥࢱࢫ㸦㏻⛠㸸SA㸧 

 

 
ᅗ 1� MFP-3D-SA (ࣉࢱࣥࣟࢻࣥࢱࢫ) 

 

z Windows XP Professional SP3 English 

z IgorPro 6  (⡿ᅜ Wavemertics ♫) 

z MFP-3D 㸦⡿ᅜࢺࣇࢯ Asylum Research ♫㸧 

z ARC2 ࡣࣥࢥࢯࣃ࣮ࣛࣟࢺࣥࢥ USB ᥋⥆ 

 

㸯-㸰.�MFP-3D-BIO ࣉࢱ࢜ࣂ (㏻⛠㸸IO ࡣࡓࡲ BIO) 

 

 
 

ᅗ 2  MFP-3D-BIO (ࣉࢱ࢜ࣂ) 

 

z ಽ❧㢧ᚤ㙾㸦Inverted Optical Microscope㸧ࡢ㢌ᩥᏐ࡚ࡗࢆ IO ࡀࡿ࠶ࡶࡇࡪࣉࢱ

⌧ᅾ࡛ࠊࡣBIO  ࠋࡿ࠸࡛ࢇࣉࢱ

z Olympus, Nikon, Zeiss  ࠋ⬟ᦚ㍕ྍ㢧ᚤ㙾ࡢ

z IO  ࠋࡿ࡞␗ࡈ࣮࢝㢧ᚤ㙾࣓࣮ࠊࡀᵓ㐀ࡢ㒊ศࢪ࣮ࢸࢫ

  

㻭㻾㻯㻞 䝁䞁䝖䝻䞊䝷㻌

㻰㼑㼘㼘 䝟䝋䝁䞁㻌
㻔┿┬␎㻕㻌㻞㻜 䜲䞁䝏ᾮᬗ㻌 㻌

䝦䝑䝗㻌

䝇䜻䝱䝘䞊㻌

┦ᕪ↷᫂㻌

㻵㻻 䝧䞊䝇㻌

㻭㻾㻯㻞 䝁䞁䝖䝻䞊䝷㻌

㻞㻜 䜲䞁䝏ᾮᬗ㻌 㻰㼑㼘㼘 䝟䝋䝁䞁㻌

䝦䝑䝗㻌

䝇䜻䝱䝘䞊㻌

㻿㻭 䝧䞊䝇㻌

$V\OXP�5HVHDUFK पणःथ�
���� ফਝয়�
ढ़জইज़ঝॽ॔ପ 6DQWD�%DUEDUD



5 

㸯-㸱.ࣉࢱࣥࣟࢻࣥࢱࢫ�⨨᥋⥆ᅗ 

 

 

ᅗ 3�  ⨨᥋⥆ᅗࣉࢱࣥࣟࢻࣥࢱࢫ

 

z LowMag CCDࠊHighMag CCD  ࡿ࠼⾜ࡽ࢙࢘ࢺࣇࢯࠊࡣ࠼᭰ࡾษࡢ

z Dell Captureࠊࣥࢥࢯࣃ  ࡿ࡞␗ࡀ␒ᆺ࡚ࡗࡼฟⲴᮇࡣࢻ࣮࢝

z HeadࠊScannerࠊࡣ࣮ࣛࣟࢺࣥࢥࠊLVDT  (ᵝྠࡶࣉࢱ࢜ࣂ)ࡿ࠸࡚ࢀࡉ⥆᥋ࢻ࣮࣎

 

㸯-㸲.ࣉࢱ࢜ࣂ�⨨᥋⥆ᅗ 

 

 

ᅗ 4�  ⨨᥋⥆ᅗࣉࢱ࢜ࣂ

 

z CCD ࡀ࣓ࣛ࢝ Top  Bottom  ࡃ

z Top ࡢ CCD  ࡿࡁ࡛ࡶࡇ࠺࡚ࡅࡾྲྀࢆ┦ᕪ↷᫂ࠊ࡚ࡋእࡾྲྀࢆ࣓ࣛ࢝

 

 

㼁㻿㻮 䜿䞊䝤䝹㻌

䝁䞁䝫䝆䝑䝖ධຊ䜈㻌

㻿㻙㼂㼕㼐㼑㼛 ධຊ䜈㻌
㻌

㻰㼑㼘㼘 䝟䝋䝁䞁㻌

㻌㻌

㻌

㻭㻾㻯㻞㻌
䝁䞁䝖䝻䞊䝷㻌

㻯㼍㼜㼠㼡㼞㼑㻌 䜹䞊䝗㻌

㼀㼛㼜㼂㼕㼑㼣㻌
㻯㻯㻰 䜹䝯䝷㻌

㻲㼕㼎㼑㼞 ↷᫂㻌

㻸㼂㻰㼀 䝪䞊䝗㻌

㻿㼏㼍㼚㼚㼑㼞㻌㻌

㻴㼑㼍㼐㻌

䝁䞁䝫䝆䝑䝖ධຊ䜈㻌

Scanner 

㻌

㻸㼂㻰㼀 䝪䞊䝗

㻌

㻴㼑㼍㼐㻌

㻿㻭 䝧䞊䝇

㻌

㻯㼍㼜㼠㼡㼞㼑㻌 䜹䞊䝗㻌

㼁㻿㻮 䜿䞊䝤䝹㻌

㻌
㻸㼛㼣㻌㻹㼍㼓㻌

㻴㼕㼓㼔㻌㻹㼍㼓㻌
㻰㼑㼘㼘 䝟䝋䝁䞁㻌

㻭㻾㻯㻞㻌
䝁䞁䝖䝻䞊䝷㻌

㻌

㻌

㻲㼕㼎㼑㼞 ↷᫂㻌

㻞 ྎ䛾 㻯㻯㻰 䜹䝯䝷ෆⶶ㻌

BottomView 
CCD  ࣓ࣛ࢝
㸦Watec ♫〇㸧 
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㸯-㸳.ࡢࣉࢱࣥࣟࢻࣥࢱࢫ�ㄝ᫂ 

 

 
ᅗ 5�  ┿ᮏయࣥࣟࢻࣥࢱࢫ

 

 

ᅗ 6� DualView ࡛ࣉࢱ Top  Bottom  ᶵᵓ㸦ᴫ␎ᅗ㸧࠼᭰ࡾษ࣓ࣛ࢝ࠊ᫂↷ࡢ

 

z TopViewࠊBottomView SAࠊࡣ࠼᭰ࡾษࡢ DualView)࠺⾜࡛࣮ࣂࣞࡢࢫ࣮࣋  (ࡳࡢࣉࢱ

z APERTURE  ࡾ⤠ග㔞ࡣࣈࣀ

z Field Diaphragm  ࡾ⤠ど㔝ࡣࣈࣀ

 

䝣䜯䜲䝞䞊↷᫂㻌

㼄㼅㻌㻿㼏㼍㼚㼚㼑㼞㻌

㻴㼑㼍㼐

㻿㻭㻌㻮㼍㼟㼑㻌

㻭㻼㻱㻾㼀㼁㻾㻱㻌

㻌
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㸯-㸴.ࡢࣉࢱ࢜ࣂ�ㄝ᫂ 

 

ᅗ 7�  ┿ᮏయࣉࢱࣂ

 

 

z ᑐ≀ࣞࣥ᭱ࠊࡣࢬ㸱ᮏ࡛ࡲ╔ྍ⬟㸦୍ࡁ⨨ࡘ㸧 

z ࢆࢺࢵ࣮ࣞࢱᅇࡍሙྜ᭱ࠊࡣୗ⨨࡛ࡲୗࡓࡆᚋ࡛ᅇࡍ 

 

 

 

 

 

ᅗ 8� ࡛᭱ࡣࢬࣥࣞ 3 ᮏ࡛ࡲ 

 

 

 

┦ᕪほᐹ⏝ 
Phase illumination ᶵᵓࢆ 
 ࣉࢵࢺࢵࢭࡓࡅࡾྲྀ

CCD  ࢆ࣓ࣛ࢝
 ࣉࢵࢺࢵࢭࡓࡅࡾྲྀ
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㸯-㸵.�IRBF  ᪉ࡅࡾྲྀࡢ

 

BIO BottomViewࠊ࡚࠸࠾࣒ࢸࢫࢩ ࡢ CCD SLDࠊሙྜ࠺⾜ࢆගほᐹ⺯࡚࠸⏝ࢆ࣓ࣛ࢝ ࡢ 860nm

㏆ࡢගࡀ CCD ࡣሙྜࡢࡑࠋࡿ࠶ࡀሙྜ࠸ࡽ࡙ࡋࢆගほᐹ⺯ࠊࡳ㎸ࡾධ࣓ࣛ࢝ SLD SW࣮࢟ࡢ

ࢆ Off ࡢᒓࠊ࡚ࡋ᪉ἲࡢูࠊࡀ࠸Ⰻࡶ࡚ࡋ IRBF  ࠋࡿࡍㄝ᫂ࢆ᪉ἲ࠺ࢆ࣮ࢱࣝࣇ

IRBF Ἴ㛗ࠊࡣ࣮ࢱࣝࣇ 860nm ㏆ࡢග࠺ࡼࡿࡍࢺࢵ࢝ࢆタィ࠶࡛࣮ࢱࣝࣇࡢู≉ࡓࢀࡉ

ᅗ 9ࢆࢀࡇࠊࡾ 㸦Olympus IXࡿࡍࢺࢵࢭ㒊ศࡢ㢧ᚤ㙾ࡍ♧࡛  ࠋሙྜ㸧ࡢࢬ࣮ࣜࢩ

SLDࠊ࡚ࡗࡼࢀࡇ ࢆ Off ࡶ࡚ࡃ࡞ࡋ SLD ࡀගࡢ CCD ࡿࡆጉࢆගほᐹ⺯ࠊ࡛ࡢ࠸࡞ࡽධ࣓ࣛ࢝

ᚰ㓄ࠋ࠸࡞ࡀ 

 

ᅗ 9� IRBF  ࡅࡾྲྀࡢ࣮ࢱࣝࣇ

 

 

 

 

,5%)��,QIUDUHG�%ORFNLQJ�)LOWHU
�શ��6KRUW�3DVV�)LOWHU���PP�॑५ছ
ॖॲشपൗचथؚႀྰप७ॵॺघॊ؞�
�

,5%)�6/,'(5�
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㸯-㸶.ࡾྲྀࡢ࣮ࢧ࣮࣌ࢫ�ࡅ᪉ 
�࠸Ⰻࡶ࡚ࡋࣉࢵ࢟ࢫࢆࡇࡇࡣே࠺࡚ࡵึ � э� 㸯-㸯㸮 ࡢࢻࢵ࣊ᵓ㐀�  

 

ᅗ 10� 㸰✀㢮࣮ࢧ࣮࣌ࢫࡢ⨨㸦Olympus  㸧ࡢ

 

ὀ㸧2004 ᖺ๓ᚋฟⲴࡾྲྀࢆ࣮ࢧ࣮࣌ࢫࡢࡽࢀࡇࠊࡣ࡛࣒ࢸࢫࢩࡓࢀࡉ࠸࡞ࡅ᪉ᘧࠋࡍࡲ࠸࡚ࡗ࡞ 

 

 Olympus Nikon Zeiss 

 ↓ ᭷ ᭷ ࣮ࢧ࣮࣌ࢫࢪ࣮ࢸࢫ

ᑐ≀࣮ࣞࣥࢧ࣮࣌ࢫࢬ ᭷ ↓ ↓ 

ᅗ 11� 㢧ᚤ㙾ࡢ✀㢮ᚲせࡢ࣮ࢧ࣮࣌ࢫ࡞㛵ಀ 

 

 
ᅗ 12� ᪉㸦Olympusࡅࡾྲྀࡢ࣮ࢧ࣮࣌ࢫࢪ࣮ࢸࢫ  㸧ࡢ

ᑐ≀࣮ࣞࣥࢧ࣮࣌ࢫࢪ࣮ࢸࢫ࣮ࢧ࣮࣌ࢫࢬ 
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ᅗ 13� IX50  ࡓࡅࡾྲྀࢆ࣮ࢧ࣮࣌ࢫ

 

 

 
ᅗ 14� ⌧ᅾ࣮ࢧ࣮࣌ࢫࡢ 㸦2010/4 ࡢࡇⅬ࡛ࡢ 4 ✀㢮ࡀᒓࡿࡍ㸧 

 

 

ᅗ 15� ᚤㄪᩚࡢ࣮ࢧ࣮࣌ࢫཌࡳㄪᩚ㸦ㄪᩚ㛤ጞࡢ᥎ዡཌࡳ㸧 

䠄䛯䛰䛧䚸⨨䛤䛸䛻␗䛺䜛䛾䛷䚸

䛒䛟䜎䛷ཧ⪃್䠅㻌
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ᅗ 16� ᑐ≀ࣞࣥࢬᚤㄪᩚ࣮ࢧ࣮࣌ࢫ(㸰✀㢮)ᅵྎ࣮ࢧ࣮࣌ࢫ 

 

WD  ಸ⋡  ࡁ࠺ᑐ≀࣮ࣞࣥࢧ࣮࣌ࢫࢬ  

1mm ௨ୗ  60x/1.4  No Spacer 㸦ᅵྎࡿ࡞ 112.059 㸧ࡿࡅࡳࡢ࣮ࢧ࣮࣌ࢫ

2 ~ 3mm  40x/0.6  1mm 㸩ᅵྎ 

3mm ௨ୖ  10x  2mm 㸩ᅵྎ 

ᅗ 17�  ‽ᇶุ᩿ࡢ㑅ᢥ࣮ࢧ࣮࣌ࢫ

 

10 ࡤ࠼x ࡣࢬࣥࣞ WD ࡀ 3mm ௨ୖࡀከ࠺࠸࠸ពࡢࡑࠋ㝿ࡣ 2mm ࡿࡍࣛࢺ࡛࣮ࢧ࣮࣌ࢫ

Ⰻࠋ࠸  

 

  ᚩ≉ࢬࣥࣞ  ࣮ࢧ࣮࣌ࢫ  ಸ⋡/NA ࣝࢹࣔ

PlanApo 40x/1.2 Oil, WD 0.2mm  No Spacer   

� � � � � � 5x/  2mm   

PlanFlex 10x/0.30  2mm   

LUC PlanFlour 20x/0.45  1mm  L ࡣ Long Working Distance   ពࡢ

LUC PlanFlour 40x/0.6  1mm  Ⰻࡿ࠸࡚ࡵ່࡛ࡢ࡞ࢬࣥࣞ࠸  

LUC PlanFlour 60x/0.75  1mm ??  ୍ࡾࡲ࠶⯡ⓗ࠸࡞ࡣ࡛ࢬࣥࣞ࡞  

PlanApo   60x/Oil Water immersion NA 1.4  No Spacer   

PlanApo  100x/Oil Water immersion NA 1.4  No Spacer   

ᅗ 18� ࢬࣥࣞ࡞ᑐ≀ࣞࣥࡢ࣮ࢧ࣮࣌ࢫࢬ㑅ᢥ(Olympus  (ሙྜࡢ
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㸯-㸷.ࡢ࣮ࢱࢵ࣑ࣜࢪ࣮ࢸࢫ�ㄪᩚ 

 

ᑐ≀ࣞࣥࡾྲྀࡢࢬࡀࡅ᭱ࠊࡽࡓࡋᚋࢸࢫࠊ

 ࠋࡿࡍㄪᩚࢆ⠊ᅖື⛣ࢪ࣮

ᅗࡍ♧ᒓᕤලࢆࠊ࡚ࡗᅄࢆࢪࢿࡢࡘձղճմ

 ࠋࡿࡍᡭ㡰࡛ㄪᩚࡿࡍㄝ᫂ୗࠊ㡰ࡢ

 

 

ᅗ 19� T-ࢳࣥࣞࣝࢻࣥࣁ 

 

 

 

 
ᅗ 20� 㸲ࢪࢿ࣮ࢱࢵ࣑ࣜࡢࡘㄪᩚᡭ㡰 

 

㢧ᚤ㙾㛵ࡿࡍὀព㡯ࡵࡲ 

 

1. ᑐ≀ࣞࣥࡣࢬ 3 ᮏ࡛ࡲ 

2. ᪂࠸ࡋᑐ≀ࣞࣥࡾྲྀࢆࢬࡿࡅሙྜࡢ࣮ࢧ࣮࣌ࢫࠊࡣㄪᩚࡀᚲせ 

3. ᑐ≀ࣞࣥࢆࢬᅇࠊࡣࡁࡍ༑ศୗ࡚ࡆᅇࡍ 

 ࠸࡞ࡉእᑐ⤯ࠊࡣ࣮ࢱࣝࣇࢺࢵ࣮࢝ࢨ࣮ࣞ .4

5. ࠸ࡁᅇ㌿ࣈࣀ(Fat Knob)ࠊࡣs1.2mm  ࡿࡍไ㝈⠊ᅖࡢ

  

Part Number: 290.121 

3/32” T-HANDLE HEX WRENCH 
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㸯-㸯㸮.ࡢࢻࢵ࣊�ᵓ㐀 

 

 

ᅗ 21�  ᵓ㐀㸦ഃ㠃㸧ࡢࢻࢵ࣊

 

Nanopositioning System(NPS) Sensor LVDT Sensorࠊရྡ࡛ၟࡀ  ࠋ⛠ྡ࡞ⓗ⯡୍ࡀࡢ࠺࠸

LVDTࠕࡣ࠸ࡿ࠶ࠋ࠺ࡃⰋࢆ࠺ࡢ⛠ྡ࠺࠸LVDTࠖࠕࠊࡣ࡛࡞ࣝࣗࢽ࣐ ࣮ࢧࣥࢭ ࡿ࠶ࠊࠖ

ࡤ࠼ࠋࡿ࠶ࡶሙྜࡿࡍ␎┬࡞࣮ࠖࢧࣥࢭࠕ༢ࡣ࠸ Z ㍈᪉ྥࡢሙྜࠕࠊࡣZ ࣮ࢧࣥࢭ  ࠋࠖ

 

 

ᅗ 22�  ᵓ㐀㸦ṇ㠃㸧ࡢࢻࢵ࣊

 

z Position Sensitive Detector(Photo Detector)ࡿࡺࢃ࠸ࠊࡣ 4 ศࠋࢻ࣮࢜ࢲࢺ࢛ࣇ㏻⛠ࠕPDࠖ

࣮ࢱࢡࢸࢹࢺ࢛ࣇࠕࡣ࠸ࡿ࠶  ࠋࡿ࠶ࡶሙྜࡪ࡞࣮ࠖࢱࢡࢸࢹࠕࠊࠖ

z ࠊ࣮࣑ࣛࠊࢬࣥࣞࠊ࣮ࢨ࣮ࣞࠊࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝PD ZࠊࡀගᏛ⣔యࡢ࡞ ࡛᭱ࢰ࢚ࣆ

5um ୖୗࡿࡍᶵᵓ 

z ࢆࡁືࡢࡑᖖ LVDT  (⢭ᗘ࡛ࡢ࣮ࢲ࣮࢜ࡢࣝࢺ࣮࣓ࣀࢼ)ࡿ࠸࡚ࡋ ィࡀ࣮ࢧࣥࢭ

Z Piezo 

Position Sensitive Detector (Photo Detector) 

Nanopositioning System(NPS) Sensor 
Z Flexure Stage 

Z Piezo 
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ᅗ 23� ගᏛ⣔ 

 

ᅗ 24� SLD  㛵ಀࡢἼ㛗ࡢගⰍ⣲⺯࡞Ἴ㛗ࡢ
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ࡢ࣒ࣛࢧ Head  ᚩ≉ࡢ

z SLD ࡢ᥇⏝ࢺ࣮ࣥࣞࣄࢥࣥࠊࡾࡼ(┦ࣛࣂࣛࣂࡀ)࡛ࡢ࡞ᖸ΅ᛶࡀᑡ࠸࡞ 

z ࢆ࣮ࣂࣞࢳࣥ࢝ 11 ᗘഴᩳࡿ࠸࡚ࡏࡉ(ࡓࢀ₃ගࣝࣉࣥࢧࡀ⾲㠃࡛ᑕࡶ࡚ࡋᖸ΅࠸ࡃࡋ) 

z ഴࡿࡅ SLD  ⏝᥇ࢆᏳᶵᵓࡿ࠼ᾘࡀ

 

SLD(Super Luminescent Diode)࡚࠸ࡘ 

Ἴ㛗 860nm ࡢ㏆㉥እ SLD ᥇⏝┠ࠋぢ࡛ࡢ࠸࡞࠼ὀព㸦ᅗ 25  ࠋ㸧࠸ࡉୗ࡛࠸࡞ࡉࡀࡣࣝ࣋ࣛࡢ

 

Class 1M 

 㛫ほᐹ  Ᏻ▷ࡿࡼ║〄

ᩓᑕ   Ᏻ 

ගᏛჾලࡓ࠸⏝ࢆ▷㛫ほᐹ ༴㝤 

ᅗ 25� ྍど࣮࣮ࣞࢨᨺᑕࣛࣝ࣋ 

 

 

㸯-㸯㸯.�࣮ࣞࡾྲྀ࣮ࢱࣝࣇ࣮ࢨࡅ㸦BIO  ሙྜ㸧ࡢࣉࢱ

 

 
 

ᅗ 26�  ╔῭㸧ࢫ࣮ࣆ᪉ἲ㸦⣡ရࡅࡾྲྀ࣮ࢱࣝࣇࢺࢵ࣮࢝ࢨ࣮ࣞ

Olympus 
IX50/51/70/71  ሙྜࡢ

Zeiss, Nikon  ሙྜࡢ
 ࡿࡅࡾ㈞࡛ࢩ࣏࢚࢟

⤯ᑐእ࡛࠸࡞ࡉୗ

 ࠸ࡉ

ᣳࡳ㎸ࡴ 

2004 ᖺ㡭ࡣ㸯ᯛࡢሙ

 ࡓࡗ࠶ࡶྜ
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ᅗ 27�  ┿ࣥࣆࢦ࣏ࡢࢻࢵ࣊

 

㟁࠸⣽ࡓࢀࡉ࢟ࢵ㔠࣓ࠊ࠺ࡼࡍ♧┿ࠊࡣ㒊ศࡿࡅࡾྲྀࢆࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝ࡢࢻࢵ࣊

ᴟࣥࣆ㸦㏻⛠㸸ࣥࣆࢦ࣏㸧ࡀ 10 ᮏࠋࡍࡲࡾ࠶ 

 ࠋ࠸ࡉࡔࡃ࡚ࡋὀព࠺ࡼ࠸࡞ࡋࡾࡓࡆ᭤࡚࠼ຍࢆຊ࡞⌮↓ࠊ㝿ࡿࡍ╔⬺ࢆࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝

ࡢࡇࠊࡶഃࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝ࠊࡓࡲ 10 ᮏࣥࣆࢦ࣏ࡢ㟁Ẽⓗ᥋⥆࡛࠺ࡼࡿࡁ 10 ಶࡢ㟁

ᴟࢆࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝ࠋࡍࡲࡾ࠶ࡀ㛗ࡃࡢࡽࢀࡇࠊࡿ࠸࡚ࡗ㟁ᴟࡀࣥࣆ㯮࡛ࢇࡎởࡁ࡚ࢀ

ࡇ࠸࡞ືṇᖖࡀ⨨ࠊࡾ࠶ࡀሙྜ࠸࡞࠼⾜ṇᖖࡀ⥆᥋࡞㟁Ẽⓗࡿ࡞ࡃࡦࡀࢀởࠋࡍࡲ

 ࠋࡍࡲࡾ࠶ࡀ

ࠊ࡚ࡋほᐹࢆࣥࣆ㟁ᴟࡽࢀࡇ࡚ࡗࢆ࡞ᐇయ㢧ᚤ㙾ࠊࡣሙྜࡓࡋ⏕Ⓨࡀၥ㢟࡞࠺ࡼࡢࡑࠊࡋࡶ

ởࡿ࠸࡚ࢀሙྜࠊࡣ⣧ᗘࡢ㧗ࢆ࣮ࣝࢥࣝ࠸㯝Წࡢඛࡢࢻࢵ࣊ࠊ࡚ࡅ㟁ᴟࣥࣆ㸦ࣥࣆࢦ࣏㸧

 ࠋࡍࡲࡾ࠶ࡀሙྜࡿࡿࡍΎᤲៅ㔜ࠊࢆࢻࢵࣃ㟁ᴟࡢഃࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝ࠊࡸ

 

ὀព 

ᅗ 27 ࡽ᪉ୖࢆࣝࣉࣥࢧࠊࡣ࣮࣑ࣛࡿ࠸࡚ࢀࡽࡅࡾྲྀࡵᩳࡢ┿ࡢ CCD ࡿࡍほᐹ࡛࣓ࣛ࢝

ᅗ 6)ࡍ࡛࣮࣑ࣛࡢࡵࡓ ᅗ 21ࡸ ᅗ 42ࠊࡣࢀࡇࠋ(ࡢࡶࡌྠࢀࡇࡣࡢࡿ࠸࡚ࢀᥥ ࡛ㄝ᫂ࡉ

ࡿ࠸࡚ࢀ Deflection ㄪᩚࡈ࡛ࡢࢇࡏࡲࡾ࠶ࡣ࡛࣮࣑ࣛὀពࠋ࠸ࡉࡔࡃ 
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㸯-㸯㸰.ࡢ࣮ࢼࣕ࢟ࢫ�ᵓ㐀 

 

 
ᅗ 28�  ᵓ㐀ࡢ࣮ࢼࣕ࢟ࢫ

 

X ࠊY Piezoឤᗘ90 ࡑࡼ࠾࠾ࠊࡣ um / 160 V = 0.56 um/Volt㸦⨨ࡈከᑡ␗ࡿ࡞㸧�

�

�ࡵࡲὀព㡯ࡿࡍ㛵࣮ࢼࣕ࢟ࢫ

�� 㯮Ⰽࢆ࣮ࣂ࢝ᙉࡃᢲ࠸࡞࠼ࡉ㸦ࡢࢻࢵ࣊㊊࠺ࡼ࠸࡞ࡅࡘࡪࢆὀព㸧�

�� Ỉࢆ࠸࡞ࡉࡽ㸦ࡓࢀሙྜࡿྲྀࡁࡩࡸ㏿ࠊࡣ㸧�

�࠺ࡼ࠸࡞ࡋ᥋ゐ࣮ࣂ࢝㯮࡚ࡋฟࡳࡣࠋࡿࡏୖࡢࢺ࣮ࣞࣉࡢ㖟Ⰽࡣࣝࣉࣥࢧ ��

ሙࡿ࠼ቑࡀࢫࢩࣜࢸࢫࣄࡢࢰ࢚ࣆ㸦࠸ࡉࡔࡃࡵṆ࠾ࡣ࡞ศゎ࣭Ύᤲࡿࡼᵝ⮬㌟࣮ࢨ࣮ࣘ ��

�㸧ࡍࡲࡾ࠶ࡀྜ

� �

X ᪉ྥ� ᭱ 90um 

Y ᪉ྥ� ᭱ 90um 
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㸯-㸯㸱.�LVDT  ࣮ࢧࣥࢭ

 

ᕪືኚᅽჾ� Linear Variable Differential Transformer 

 

ᩘ mm~ᩘ༑ cm ⛬ᗘࡢ㊥㞳ࢆィ ࡿࡍ⨨ࡣ࡚ࡋ࣮ࢧࣥࢭᚑ᮶ࡿ࠶ࡽᢏ⾡ࠋ 

Asylum࡛ࠊࡣ㧗⢭ᗘ㉸ᑠᆺLVDTࢆ࣮ࢧࣥࢭ㛤Ⓨࡢ࣮ࢲ࣮࢜ࣝࢺ࣮࣓ࣀࢼ࡚ࡋ㊥㞳ィ ᥇⏝ࠋ 

 

 
ᅗ 29� LVDT  ᵓ㐀ࡢ࣮ࢧࣥࢭ

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

࣮ࢼࣕ࢟ࢫ

 ኚࡢ

 ኚሗࡢ࣮ࢼࣕ࢟ࢫ

㸦LVDT ฟຊ㟁ᅽ㸧 
እഃࣝࢥㄏᑟࡿࢀࡉ

㟁ᅽ᳨ฟࡋኚ⟬ 

ෆഃࣝࢥ(ྍ

ື㒊ศ)ὶ

㟁ᅽࢆ༳ຍ 
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㸯-㸯㸲.�ARC2  ࣮ࣛࣟࢺࣥࢥ

 

 

ᅗ 30� ARC2  Ꮚ➃࡞ࡢ࣮ࣛࣟࢺࣥࢥ

 

 

ᅗ 31� LaserRemote  ࡚࠸ࡘࢢࣛࣉ
 
ὀព㸸ࡣࢢࣛࣉ 2 ಶᒓ1ࠋࡿࡍ ಶ༙ࠊࡣ⏣࠺ࡶࠋ῭ࢺ࣮ࣙࢩ࡛ࡅ 1 ಶࡣᮍ⏝࡛ࡢ࡞ὀពࠋ 

 㸩 
㟁※

㸫 

LaserRemote ሙྜࡓࡋᤄࢆࢢࣛࣉ

Key switch ࢆ

ON  ࡿࡍ
SLD Ⅼⅉࡿࡍ 

Key switch

 㸩 
㟁※

㸫 

LaserRemote  ሙྜ࠸↓ࡀࢢࣛࣉ

Key switch ࢆ ON  ࡶ࡚ࡋ
SLDࡣⅬⅉࠊ࠼ࡺࠋ࠸࡞ࡋ

㢧ᚤ㙾࣮ࢱࢵࣕࢩࡢᶵᵓ

ࢵ࣮ࣟࢱࣥࡓࡋ㐃ື

(⟇Ᏻᑐ)ࡿࡁ࡛⏝ࢡ
Key switch

BNC ධฟຊ➃Ꮚ 

SLD  ࢳࢵࢫ࣮࢟

㟁※ 
 ࢳࢵࢫ

Ꮚ Controller cable➃࢛ࣥࣇࢻࢵ࣊ ➃Ꮚ 

㻸㼍㼟㼑㼞㻾㼑㼙㼛㼠㼑 䝥䝷䜾㻌

⎔ቃ Controller ➃Ꮚ 

Hamster 
(ᚤㄪᩚࡳࡲࡘ) 
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 ࡵࡲὀព㡯ࡢ࣮ࣛࣟࢺࣥࢥ

 

1. ኴࡢࣝࣈ࣮ࢣ࣮ࣛࣟࢺࣥࢥ࠸᥋⥆㒊ศࡿ࠸࡛ࢇ⦅ࡀ⨨ࡀṇࡿ࠶ࡀࡇ࠸࡞ືࡃࡋ 

2. ኴࣝࣈ࣮ࢣ࣮ࣛࣟࢺࣥࢥ࠸ືࢆ࠸࡞࠼㸦ືࢆࣝࣈ࣮ࢣࡀఏᦙࠊࡋ⏬ീࡀࢬࣀධ

 㸧ࡿ

ࡿࡍ࡞ࡿࡏࡉⴠୗᗋࠊࡤ࠼ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࢃᢅᭀ࡛ࡢ࡞⢭ᐦᶵჾࡣ࣮ࢱࢫ࣒ࣁ .3

 ࠋࡍࡲࡾ࠶ࡀࡇࡿࢀቯࠊ
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㸰.ࡢ࣒ࢸࢫࢩ�㉳ື 
 

㸰-㸯.�㟁※ᢞධ 
PC ࡣ࣮ࣛࣟࢺࣥࢥ USB ᥋⥆ࠊ࡛ࡢ࡞㟁※ᢞධࡢ㡰␒ࢀࡑࡣ㔜せ࡛ࢧࠊࡀࡍ࡛࠸࡞ࡣ

 ࠋࡾ㏻ࡢ௨ୗࡣ␒㡰ࡿ࠸࡚ࢀࡉ᥎ዡ࡛ࣝࣗࢽ࣐ⱥᩥ࣒ࣛ

 

(1)�  ࣮ࣛࣟࢺࣥࢥ

(2)�  㜵ྎࠊࢱࢽࣔ

(3)� DELL  ࢱ࣮ࣗࣆࣥࢥ

 

ὀព㸸�  

ᖖࡣ࣮࣡ࣃࡢ࣮ࣛࣟࢺࣥࢥࠊࡵࡓࡢᏳᐃ࣒ࢸࢫࢩࠊࡤࢀ࠶࡛⬟ྍࡋࡶ - ON ࢆࡇࡃ࠾࡚ࡋ

 ࠋࡘ❧ᙺ㜵Ṇࢺࣇࣜࢻࠊࡾࡲ ᐃ ᗘ୍ࡀ࡞࣮ࢼࣕ࢟ࢫࠊࢻࢵ࣊ࠋࡍࡲࡋࡵࡍࡍ࠾

- Super Luminescent Diode 㸦SLD㸧ࡣᾘ⪖ရࠊ࡛ࡢ࡞⏝ᚋࡣ OFF  ࠋ࠸ࡉࡔࡃ࡚ࡋ

- SLD ࢆ ON ࡣሙྜ࠸ࡓ࠸⾜ࢆᐃ ࡓࡋᏳᐃࠊ࡛ࡢ࠸ࡍࡸࡋࢺࣇࣜࢻࡣᚋ┤ࡓࡋ ON ┤ᚋ࡛࡞ࡣ

1㹼2ࠊࡃ 㛫⛬ᗘ⤒㐣ࡽ࡚ࡋ ᐃࡿࡍⰋࠋ࠸ 

 

 

 

㸰-㸰.�MFP-3D  ᮇ⏬㠃ึࡆୖࡕ❧ࢺࣇࢯ

 

 ࢡࢵࣜࢡࣝࣈࢲࢆࣥࢥ

 

 

 

 

ᅗ 32� MFP-3D  ࣥࢥ

 

 

IgorPro ࡓࡋ㏣ຍࡀ࣒ࣛࢧ㸦ࡿࡍ㉳ືࡀ Menu, Panel  ࠋ㸧ࡃ㛤⥴୍ࡶ࡞

 

IgorPro ⡿ᅜࠊࡣ WaveMetrics ♫ࡢ㛤Ⓨࣇࣛࢢ ࡓࡋసᡂࢱ࣮ࢹࠊゎᯒ࣮ࣝࢶࢢ࣑ࣥࣛࢢࣟࣉࠊ

 ࠋ࢙࢘ࢺࣇࢯࡓࡋྜ⤫ࢆ
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㸰-㸱.ࢺࣇࢯࣟࢡ࣐� EXCEL  IgorPro  ẚ㍑ࡢ

 

ᶵ⬟㻌 㻱㼄㻯㻱㻸㻌 㻵㼓㼛㼞㻼㼞㼛㻌

⾲ᙧᘧ䝕䞊䝍㻌 䜶䜽䝉䝹䛾సᴗ 㻿㼔㼑㼑㼠㻌

㻝㻘㻌㻞 ḟඖ䜎䛷㻌

᭱㻌 㻢㻡㻡㻟㻢 ⾜㻌 㼤㻌㻞㻡㻢 ิ㻌

᭱ 㻝㻘㻜㻠㻤㻘㻡㻣㻢㻌⾜ 㼤㻌㻝㻢㻘㻟㻤㻠 ิ㻔㻞㻜㻜㻣㻕㻌

䝕䞊䝍䛿 㼃㼍㼢㼑 䛸䜃䚸㻌

⾲ᙧᘧ䛷⾲䛧䛯䜒䛾䜢 㼀㼍㼎㼘㼑 䛸䜆㻌

㻝㻘㻌㻞㻘㻌㻟㻘㻌㻠 ḟඖ䜎䛷ྍ㻌

㻞㻝 ൨ 㻠㻣 ⓒ䜎䛷ྍ⬟㻌

䠄䝯䝰䝸䞊䛜༑ศ䛒䜜䜀䠅㻌

䜾䝷䝣సᡂ㻌 䜾䝷䝣సᡂ䜴䜱䝄䞊䝗㻌 ከᩘ䛾䜾䝷䝣㛵㐃䝯䝙䝳䞊㻌

䝥䝻䜾䝷䝭䞁䜾㻌 䜶䜽䝉䝹ᒓ䛾 㼂㼕㼟㼡㼍㼘㻌㻮㼍㼟㼕㼏㻌 㻵㻳㻻㻾㻌㻼㼞㼛㼏㼑㼐㼡㼞㼑 ゝㄒ䚸㼄㻻㻼 㛤Ⓨ㻌

㻔㻯 ゝㄒ䛻ఝ䛶䛔䜛㻕㻌

䝴䞊䝄䜲䞁䝍䝣䜵䞊䝇సᡂ㻌 䝴䞊䝄䞊䝣䜷䞊䝮ᶵ⬟㻌

䠄䝪䝍䞁䛺䛹䜢⮬⏤䛻㓄⨨䛷䛝䜛䠅㻌

㻼㼍㼚㼑㼘 సᡂᶵ⬟䛺䛹㻌

䠄సᴗᛶ䛿 㻱㼄㻯㻱㻸 䛸ྠ➼䛻Ⰻ䛔䠅㻌

ྛ✀㛵ᩘ㻌 ⤫ィฎ⌮䚸ᩘᏛ㛵ᩘ䚸ᩥᏐิ㛵ᩘ䛺䛹⤫ィฎ⌮䚸ᩘᏛ㛵ᩘ䚸ᩥᏐิ㛵ᩘ䛰䛡

䛷䛺䛟䚸䛯䛟䛥䜣䛾⏬ീฎ⌮㛵ᩘ䚸䝕䞊

䝍ゎᯒ㛵ᩘ䚸䝣䜱䝑䝔䜱䞁䜾㛵ᩘ䛺䛹㻌

ᅗ 33� EXCEL  IgorPro  ẚ㍑ࡢ

 

IgorPro EXCELࠊࡤࡽ࡞࠺࠸࡚࠼ࠊࡣ  ࠋࡍ࡛ࡌឤ࠺࠸ࢺࣇࢯゎᯒࢱ࣮ࢹࠊ࡞⬟㧗ᛶࡶࡾࡼ

 

IgorPro ᙧᘧࢱ࣮ࢹࡢ(wave ࡚ࡋኚᙧᘧࢺࢫ࢟ࢸࢆ(ࢱ࣮ࢹ EXCEL  ࠊࡣ࠸ࡿ࠶ࠊࡴ㎸ࡳㄞ

EXCEL ࡚ࡋኚᙧᘧࢺࢫ࢟ࢸࡽ IgorPro IgorProࠊࡀࡍ࡛⬟ྍࡶ࡞ࡴ㎸ࡳㄞ ࢆࢻ࣐ࣥࢥࡢ

ࡊࢃࡊࢃࠊࡤࢀࡍᗘ⩦ᚓ⛬ࡿ࠶ EXCEL ࡶ࡚ࡃ࡞࠸࡚ࡗᣢ IgorPro ෆ࡛ࢱ࣮ࢹ⦅㞟ࠊຍᕤࢢࠊ

IgorProࠊ࡛ࡢࡿࡁ࡛࡞♧⾲ࣇࣛ  ࠋ࠸Ⰻࡀ࠺ࡃࡔࡓ࠸࡚ࢀ័
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㸱.ྲྀࡢ࣮ࣂࣞࢳࣥ࢝�ࡅග㍈ྜࡏ 
 

㸱-㸯.ྲྀࡢࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝�ࡅ 

 

୕Ⅼᨭᣢ 

 ᵓ㐀ࡿࡍ㛤㛢࡛࣮ࣂࣞ

 

 

 

 

 

 

 

 

 

ᚋࡢࢁⅬࢆඛධࠊ࡚ࢀḟࣂࣞ

࣮ഃ୍ࡢⅬࢆᅛᐃࡿࡍⰋ࠸ 

 

 

 

 

 

 

 

 

ᒓࢆ࣮ࣂࣛࢻࢫࣛࣉࡢࠊ࡚ࡗ

ࢆࢪࢿࡢ୰ኸࡢࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝

ᑡࠋࡍࡲࡵ⦅ࡋ 

 

 ὀព⣮ኻࡢࢪࢿ

 

 

 

 

 

 

 

 

ᅗ 34�   ഛ‽ࡅࡾྲྀࡢ࣮ࣂࣞࢳࣥ࢝

ୗࡿࡆ 

㛤ࡃ 
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 ࡴ㎸ࡋᕪࢆ࣮ࣂࣞࢳࣥ࢝

 

 ὀព࠺ࡼ࠸࡞ࡅࡘࢆയࢫࣛ࢞

 

┿࡛ࠊࡣඛ᭤ࢆࢺࢵࢭࣥࣆࡾࡀ࡚ࡗ

ࢱࢺ࣮ࣞࢺࢫ࡚ࡌᛂࡳዲࡀࡍࡲ࠸

 ࠋ࠸ࡉୗ࠸࠾ࡶ࡞ࣉ

 

 

 

 

 

ᅗ 35� ୧⬥࡛ࢇࡲࡘࢆ㍕ࡿࡏ 

 

 
ᅗ 36� ࡆୖࡾὀព 

 

 

ᒓࠋࡿࡵ⥾ࢆࢪࢿ࡛࣮ࣂࣛࢻࢫࣛࣉࡢ 

ࢺࢵࢭࣥࣆࢆ࣮ࣂࣞࢳࣥ࢝ࠊࡣᏳ┠ࡢࡅࡵ⥾

➼࡛๓᪉ᘬࡗᙇ࡞ືࡿࡍࡿࡍࠊࡁࡓࡗ

 ࠋᗘ⛬࠸

 

༴ࡢ࡞ࡿࢀࡀࢫࣛ࢞ࡿࡂࡍᙉࡀࡅࡵ⥾

㝤ࡿ࠶ࡀ 

 

 

 

 

ᅗ 37�  ࡿࡵ⥾ࢆࢪࢿ

Ⰻ䛔䠖㻌 䝃䝤䝇䝖䝺䞊䝖䛜ṇ䛧䛟

䝬䜴䞁䝖䛥䜜䛶䛔䜎䛩䚹 

ᝏ䛔䠖㻌 䜚ୖ䛢䛶䛔䜛䚹䜒䛧䛣䛾

䜘䛖䛻ྲྀ䜚䛡䜛䛸䚸䝺䞊䝄䞊ග㍈

䛾ㄪᩚ䛜䛷䛝䛺䛔䛣䛸䛜䛒䜛䚹 

䝥䝻䞊䝤 䜹䞁䝏䝺䝞䞊䝃䝤䝇䝖䝺䞊䝖 䜹䞁䝏䝺䝞䞊䝩䝹䝎 

䝢䞁䝉䝑䝖䛷୧⬥

䜢䛴䛛䜐ሙᡤ 
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࣌ࢬࣥࣞࠊࡣሙྜࡿྲྀࡁࡩࢆࢀởࡢ㏱᫂㒊ศ㸧ࡢ㒊ศ㸦୰ኸࢫࣛ࢞

 ࠋࡃᣔ࡚ࡗࢆ⣧Ỉࠊ࣮ࣝࢥ࣮ࣝࣃ࣮

 

ࡢࡍࡲࡾ࠶ࡀࡇ࠺ࡲࡋ࡚࠸ࡘࡀയࡣ࡛ࡢࡶࡢࡑᲬ⥥ࡸࣉ࣒࣡࢟

 ࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡋ⏝ᑐ⤯ࠊ࡛

 

 

 

 

ᅗ 38�  㒊ศࢫࣛ࢞

 

㸱-㸰.ࡢࢻࢵ࣊�╔ 

 

┿ࢆࢻࢵ࣊࠺ࡼࡢ୧ᡭ࡛ࡾࡗࡋᣢࡗࡦࡕ

 ࠋࡍࡲࡋ㏉ࡾࡃ

ࡼ࠸࡞࠼ࢆᧁ⾪ࠊ࠸⾜୧ᡭ࡛ࡣ࠸ᢅྲྀࡢࢻࢵ࣊

 ࠋ࠸ࡉࡔࡃ࡚ࡋ༑ศὀព࠺

 

ࡀࣝࣈ࣮ࢣࡢࢻࢵ࣊ࠊࡣࡍ㏉ࡾࡃࡗࡦࢆࢻࢵ࣊

࡚ࡅࡘࢆẼࡁྥࡿࡏࡉᅇ㌿ࠊ࠺ࡼ࠸࡞ࢀࡌࡼ

 ࠋ࠸ࡉࡔࡃ࡚ࡋ㏉ࡾࡃࡗࡦ

 

 

ࡾྲྀࢆࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝ࢻࣥࢱࢫࢻࢵ࣊

 ࠋ㸱Ⅼᨭᣢࠋࡍࡲࡅ

 

 

 

 

 

 

 

 ࡅࡾྲྀ

 

 

 

 

 

ᅗ 39�  ࡿࡅࡾྲྀࢻࢵ࣊ࢆࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝
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㸱-㸱.ྛࡢࢻࢵ࣊�✀ㄪᩚࣈࣀ 

 

Z ㍈(ࢻࢵ࣊)ୖୗࣈࣀ� 㸦୕ࡘ㸧 

 

ᅗ 40� Z ㍈(ࢻࢵ࣊)ୖୗᶵᵓ 

 

ձ 㸱ࢆࣈࣀࡢࡘ 1 ᅇ㌿ࡿࡍ㔪⨨ࡣ 317.5 um ୖୗࡿࡍ 

ղ ๓㊊ᅛᐃ࡛ࠊ㸰ࡢࡘᚋ᪉ࢆࣈࣀ 1 ᅇ㌿ࠊࡿࡍ㔪⨨ࡣ 217.5 um ୖୗࡿࡍ 

ճ ᚋ㊊ᅛᐃ࡛ࠊ๓᪉ࢆࣈࣀ 1 ᅇ㌿ࠊࡿࡍ㔪⨨ࡣ 108.75 um ୖୗࡿࡍ 

 

�ࣈࣀㄪᩚ࣮ࢨ࣮ࣞ 㸦୕ࡘ㸧 

 
ᅗ 41�  ࣈࣀㄪᩚ࣮ࢨ࣮ࣞ

 

ḟࠊࢪ࣮࣌LDX, LDY, PD  ࠋࡾ࠶ㄝ᫂ࡢࣈࣀ

䜹䝯䝷ど㔝 㼄㻘㼅

⨨ㄪᩚ䝜䝤㻌

䜹䝯䝷䝣䜷䞊䜹䝇䝜䝤 

/'; ㄪᩚ䝜䝤

/'; ㄪᩚ䝜䝤 

䝕䜱䝣䝺䜽䝅䝵䞁ㄪᩚ䝜䝤(PD) 

㊊ఙ䜃䜛 

Z ㍈ୖୗ 
ᅇ㌿䝜䝤 
䠄ᆺ䠅

Z ㍈ୖୗ 
ᅇ㌿䝜䝤 
䠄ᑠᆺ䠅 

25.4mm 

80  ࢳࢵࣆ
= 317.5 um 

㸱ᮏ㊊ࢪࢿࡢᒣࢳࢵࣆࡢ 

㊊⦰䜐 

Z ㍈ୖୗ
ᅇ㌿䝜䝤 
䠄ᑠᆺ䠅 
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ᅗ 42� ගᏛ⣔ࡢࢻࢵ࣊ LDXࠊLDY  ᶵᵓࡢࣈࣀ

 

ᅗ 42 LDX, LDYࠊ࠺ࡼࡍ♧  ࠋࡿࡍኚࡀ⨨ࡢ࣮ࢨ࣮ࣞࡍᅇࢆ

 

 
ᅗ 43� Deflection ฟ᪉ἲ᳨ࡢ PD  ᶵᵓࡢࣈࣀ

 

ᅗ 43 PDࠊ࠺ࡼࡍ♧ ࡍᅇࢆ Deflection ㄪᩚࡢ࣮࣑ࣛゅᗘࡀኚࠋࡿࡍ 

Deflection ㄪᩚ࣮࣑ࣛ 

Defl > 0 
 
 
Defl = 0 
 
 
Defl < 0 
 

4分割 Photodiode 
(=PhotoDetector) 

/'; ㄪᩚ䝜䝤 

䠍䠍ᗘഴᩳ䛥䛫䛶䛔䜛

䝕䜱䝣䝺䜽䝅䝵䞁ㄪᩚ䝜䝤(PD)䜢ᅇ䛩䛸
䛣䛾䝭䝷䞊䛾ゅᗘ䛜ኚ䜟䜛 
 

㻸㻰㼅 䛿⣬㠃ᆶ
┤᪉ྥ䛾ື䛝㻌
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Deflection ಙྕࡢィ⟬ᘧࡣᅗ 44 ࡣ VA, VB, VC, VDࠋࡾ㏻ࡢ PhotoDetector ༢ࠋ㟁ᅽࡿࢀࡉฟຊࡽ

ࡣ[Volt]ࠋMFP-3D ⨨ࡢሙྜ10-ࠊ[V]  㹼 +10[V] ࡢ⠊ᅖ࡛ฟຊ࠺ࡼࡿࢀࡉタィࠋࡿ࠸࡚ࢀࡉ 

 

 
ᅗ 44� 4 ศ Photodiode 

 

㸱-㸲.ࡢࢻࢵ࣊�ᅇ㌿ࣈࣀ㛵ࡿࡍὀព㸦㔜せ㸧 

 

ᅗ 45�  ὀពࡿࡍ㛵ࣈࣀᅇ㌿ࡢࢻࢵ࣊

 

ᅇ㌿ࠊ࡚࠸࡚ࡏࡉᣦඛᅽຊࢆឤୖࠊࡽࡓࡌ㝈ୗ㝈⨨ࠊ࡛ࡢ࡞Ỵࢀࡑ࡚ࡋ௨ୖᅇࠋ࠸࡞ࡉ 

ࡿ࡞ᚲせࡀศゎ࣭ㄪᩚࡢࢻࢵ࣊ࠊ࠸ࡲࡋ࡚ࡋࣉࢵࣜࢫࡀࢺࣝ࣋ࡿ࠶ෆ㒊ࢻࢵ࣊ࡍᅇ⌮↓

ሙྜࠋࡍࡲࡾ࠶ࡀ  

䛣䜜௨ୖ↓⌮䛻ᅇ䛥䛺䛔䚹㻌

㻸㻰㼄㻘㻌㻸㻰㼅 䝜䝤䛾ྍື⠊ᅖ䠖㻌 ⣙䠑ᅇ㌿㻌

㻼㻰 䝜䝤䛾ྍື⠊ᅖ䠖㻌 㻌 㻌 㻌 㻌 ⣙䠔ᅇ㌿㻌

ୖ㝈⨨㻌

ୗ㝈⨨㻌

䛣䜜௨ୖ↓⌮䛻ᅇ䛥䛺䛔䚹㻌
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㸱-㸳.ࡢࢻࢵ࣊�ࡢࡘⓎගࢻ࣮࢜ࢲ 

 
ᅗ 46�  ࢻ࣮࢜ࢲⓎගࡢࡘࡢࢻࢵ࣊

 

㸱-㸴.�IR  ᪉ἲࡏࢃග㍈ྜࡓࡗࢆࢻ࣮࢝

 

IR Ἴ㛗࠸࡞࠼ぢ┠ࠊࡣࢻ࣮࢝ 860nm  ࠋࡍ࡛ࢻ࣮࢝ࡢࡵࡓࡿࡍ࠺ࡼࡿ࠼ぢࢆගࡢ

ᚑ᮶ࢆࢻ࣮࢝ࡢࡇࡣ࡚ࡗග㍈ྜ࠺⾜ࢆࡏࢃ᪉ἲ(ᅗ 47)ࢆ᥎ዡࠊࡀࡓࡋࡲ࠸࡚ࡋ⌧ᅾ࡛ࠊࡣ㸱-

㸵࡛ㄝ᫂ࡿࡍ CCD 2010/5ࠊ࠾࡞ࠋࡍࡲ࠸࡚ࡋ᥎ዡࢆ᪉ἲ࠺ࢆ࣓ࣛ࢝ ⌧ᅾࠊIR ⨨ࡣࢻ࣮࢝

 ࠋࡍࡲ࠸࡚ࡗ࡞ࣥࣙࢩࣉ࢜ࡾูࡎࡏᒓࡣ

 

ᅗ 47� IR  ᪉ἲࡏࢃග㍈ྜࡓࡗࢆࢻ࣮࢝

 

 

X 

Y 

1 

2 

3 
4 

㻵㻾 䜹䞊䝗䛾ⲔⰍ䛾㒊ศ䜢䝦

䝑䝗䛾ୗ䛻⨨䛝䜎䛩䚹㻌

䝦䝑䝗䛜ṇᖖືస䛧䛶䛔䜛

䛻䚸㻝 ⛊㛫㝸䛷Ⅼ⁛㻌

䝺䞊䝄䞊䛜 㻻㻺 䛾䛻㻌

ᖖⅬⅉ㻌
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㸱-㸵.�CCD  ࡏࢃග㍈ྜࡓࡗࢆ࣓ࣛ࢝

 

 ࠋࡃ㛤ࡀVideo PanelࡿࡍࢡࢵࣜࢡࢆࣥࢥVideoࡢᕥୗࠊ࡚ࡋ㉳ືࢆ࢙࢘ࢺࣇࢯ࣒ࣛࢧ

 
ᅗ 48� Video Panel ࢆ㛤ࡃ 

 

ᅗ 49� ṇᖖ⨨ྜࡏࢃฟ᮶࡚ࡿ࠸≧ែ�  

 
ᅗ㻌 㻡㻜㻌 䝺䞊䝄䞊䝇䝫䝑䝖䛜ぢ䛴䛛䜙䛺䛔≧ែ㻌

ᅗ 49 ࠋࡍ࡛ࡏࢃྜ⨨ࠊࡤࢀ࠶ࡀࢺࢵ࣏ࢫ࣮ࢨ࣮ࣞඛ➃㏆ࡢ࣮ࣂࣞࢳࣥ࢝ࠊ࠺ࡼࡢ

୍᪉ࡀࢺࢵ࣏ࢫ࣮ࢨ࣮ࣞࠊ࠺ࡼࡢࠊど㔝ぢ࠸࡞ࡽࡘሙྜࡳࡸࡴࠊࡣ LDXࠊLDYࠊPD ࣈࣀ

 ࡍࡲࡳ࡚ࡋᾘࢆ᫂↷ࠊࡣሙྜ࡞࠺ࡼࡢࡇࠋ࠸ࡉࡔࡃ࡛࠸࡞ࡉᅇࢆ

 

 

ᅗ 51� ↷᫂ࢆᾘࡿࡳ࡚ࡋ 

9LGHR3DQHO 

Video 
 ࣥࢥ

Video
Panel
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Sumࠊࡣሙྜ࠸࡞࠼ぢࡀࢺࢵ࣏ࢫ࣮ࢨ࣮ࣞࡶ࡛ࢀࡑ  ࠋࡍࡲࡋㄆ☜ࢆ್ࡢ

 

Sum ࡀ 10  ሙྜࡢ್࡞ࡁ࠸㏆

 
 

ᅗ 52 Sum ࡀ 10  ሙྜࡢ್࡞ࡁ࠸㏆

 

ࡣࢺࢵ࣏ࢫ VideoPanel ど㔝እࡢ࣮ࣂࣞࢳࣥ࢝ࡢᇶᯈୖࡢࡿ࠸࡚ࡗ㸦⥳Ⰽ㒊ศ㸧 

 

 

 

Sum ࡀ 0  ሙྜࡢ್࡞ࡉᑠ࠸㏆

 

ᅗ 53� Sum ࡀ 0  ሙྜࡢ್࡞ࡉᑠ࠸㏆

 

ࡣࢺࢵ࣏ࢫ VideoPanel ど㔝እ࡛࣮ࣂࣞࢳࣥ࢝௨እࡢ㒊ศ↷ᑕࡿ࠸࡚ࢀࡉ㸦ࢪࣥࣞ࢜㒊ศ㸧 

 

LDX, LDYࠊࡎࡲࠊࡶሙྜࡢࡽࡕ  ࡿࡏࢃྜ୰ኸࢆ

LDYࠊLDXࠊࡣࡵࡓࡢࡑ ᅇ㌿ࡢࣈࣀ⨨ࢆ┠ど࡛୰ኸ㏆ࠋࡿࡏࢃྜ୰ኸࢶࢥࡿࡏࢃྜ

 ࠋ࠸Ⰻࡿࡍ࠺ࡼࡿ࡞㛫㝸➼ࡀ㝽㛫ࡢୗୖࡢࣈࣀᅇ㌿࠺ࡼࡍ♧ୗᅗࠊࡣ࡚ࡋ

 

9LGHR3DQHO�

9LGHR3DQHO�
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ᅗ 54� LDX, LDY  ࡿࡏࢃྜ୰ኸࢆࣈࣀ

 

 ࡎࡣࡿ࠼ぢࡀࢺࢵ࣏ࢫࡿࡍ࠺ࡑ

 

 

ᅗ 55� LDX,LDY ୰ኸ⨨࡛ࡀࢺࢵ࣏ࢫぢࡎࡣࡿ࠼ 

 

 

ࡣ࠶ࠊࡤࢀ᮶࡛ࡲࡇࡇ LDX, LDY  ࠋࡿࡁ࡛ࡏࢃྜ⨨ୖࡢ㔪ࢆࢺࢵ࣏ࢫࠊ࡚ࡋᅇࢆࣈࣀ

 

 ᑐฎ᪉ἲࡢሙྜ࠸࡞࠼ぢࡀࢺࢵ࣏ࢫ࣮ࢨ࣮ࣞࡶ࡛ࢀࡑ

 

≧ἣ㸯㸸� LDYࠊLDXࠊࢀࡅ࠸࡞࠼ぢࡣࢺࢵ࣏ࢫ ࡍືࡋᑡࢆ Sum  ࡿࡍኚࡣከᑡࡣ್

 

ᑐฎ᪉ἲ㸸ࡢࡇሙྜࠊࡣ⨨ࡣṇᖖືసࡿ࠸࡚ࡋᛮࠊ࡛ࡢࡿࢀࢃ๓㡯ࠗ㸱-㸵CCD ࡗࢆ࣓ࣛ࢝

LDYࠊLDXࠊࡋࡔࡓࠋࡿࢀࢃᛮࡿࡍ᪉ἲ࡛ゎỴ࠘ࡏࢃග㍈ྜࡓ ឤࡿࡌᣦඛ࡛ឤࠊᅇ㌿ࣈࣀ

ゐࡶࡘ࠸ࡀఱ㐪࡞࠺㐪ឤࡿ࠶ࡀሙྜࠊࡣ⨨⟶⌮⪅ࡸ᧯సࡿ࠸࡚ࢀ័ே☜ㄆ࡚ࡋ

ୗࠋ࠸ࡉ 

 

≧ἣ㸰㸸ࡀࢺࢵ࣏ࢫぢࠊࡋ࠸࡞࠼Sum LDYࠊLDXࠊࢀࡉ♧⾲࡞Nan࠘ࠗࡸ10V࠘-ࠗ ࡀ್ ᅇࢆ

 ࠸࡞ࡋᛂࡶ࡚ࡋ

 

ᑐฎ᪉ἲ㸸ࡢࡇሙྜࡢࢱࢡࢿࢥࠊࡣ᥋⥆Ⰻࡀࠋࡍࡲࢀࢃ௨ୗࡢ㡯┠ࢆ☜ㄆࠋࡍࡲࡋ 

LDX, LDY ᅇ㌿䝜䝤䛾 

ୖୗ䛾㝽㛫䛜➼㛫㝸䛻

䛺䜛䜘䛖䛻䛩䜛䛸Ⰻ䛔 
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ࡣࢳࢵࢫ࣮࢟ࡢ࣮ࣛࣟࢺࣥࢥ .1 On Head)ࡿ࠸࡚ࡗ࡞ ㉥Ⰽࡣࢻ࣮࢜ࢲⅬ⇠)㸽 

э� ࡋࡶ Off ࡽ࡞ On  ࡿࡍ

 

 㸽(MFP-3D Ready)ࡿ࠸࡚ࢀࡉㄆ㆑ࡣ࣮ࣛࣟࢺࣥࢥ .2

 

ᅗ 56�  ࣥࢥࡁᕳ ࣥࢥ࣮ࣛࣟࢺࣥࢥ

 

э� ᅗ 56ࡋࡶ ࢵࣜࢡࢆࣥࢥࡁᕳ ࠊࡣሙྜࡢ�༳⾲♧(MFP-3D Not Found)࠺ࡼࡢ

ࢆ※㟁࣮ࣛࣟࢺࣥࢥࠊࡣሙྜ࠸࡞ࡁㄆ㆑࡛ࡶ࡛ࢀࡑࠋࡿࡍ᭦᪂ࢆሗࢫࣂࢹࠊ࡚ࡋࢡ Off/On

ࢆ※㟁ࡢ⨨యࠊࡣሙྜ࠸࡞ࡁㄆ㆑࡛ࡶ࡛ࢀࡑࠋࡿࡳ࡚ࡋ Off ࡚ࡋ On  ࠋࡿࡳ࡚ࡋ

 

 㸽ࡿ࠸࡚ࢀࡉㄆ㆑ࡣࢫࣂࢹྛ .3

 
ᅗ 57�  ㄆ☜ࡢࢺࢫࣜࢫࣂࢹ

 

эࠊ࣮ࣛࣟࢺࣥࢥScannerࠊHead ࡁᡭ㡰( ᕳࡢグ㸰ୖࠊࡋ☜ㄆࢆ⥆᥋ࡢࣝࣈ࣮ࢣࢱࢡࢿࢥྛࡢ

 ࠋࡍヨࢆ(ࢡࢵࣜࢡࡢࣥࢥ

  

᥋⥆ࢹࡿ࠸࡚ࢀࡉ
ࢺࢫࣜࡀࢫࣂ
ṇ࡚ࢀࡉ♧⾲ࡃࡋ

�ែ≦ࡿ࠸

᥋⥆ࢹࡿ࠸࡚ࢀࡉ
ࡓࡲ㒊୍ࡢࢫࣂ
ࢺࢫࣜࡀ㒊ࡣ
�ែ≦࠸࡞ࢀࡉ♧⾲
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Sum  ࡚࠸ࡘ್ࡢ

 

⏝ࡸࣉࢱࡢ࣮ࣂࣞࢳࣥ࢝ࡿࢀࡉᮦ㉁ࠊ࡚ࡗࡼSum  ࠋࡍࡲࡾࢃኚࡣ್

 

�㸸ࣉࢱࢺ࣮ࢥ㔠ᒓ㠃ഃ⫼࣮ࣂࣞࢳࣥ࢝ 7 - 8V ⛬ᗘ 

⫼㠃ࡢࣉࢱࡢࡋ↓ࢺ࣮ࢥሙྜ㸸  2 - 3V ⛬ᗘ 

 

᭱ᚋ PD ࡢࣝࢿࣃ Sum and Deflection Meterࠊࡋᅇࢆࣈࣀ Deflection  ࠋࡍࡲࡏࢃྜ㏆ࣟࢮࢆ

 

 

 

 

 

 

Deflection ᗘኚ ≉ࠋࡍࡲࡋㄪᩚࣟࢮ࡚ࡌᛂᚲせࠊ࡛ࡢࡍࡲࡋⱝᖸኚືࡶ㛫ࠊࡣ್

࠸ࡋ⃭ࡀ⎔ቃ࡛ࠊࡣDeflection ࠊ࡛࡛ࡢ࠸ࡍࡸࡋኚືࡣ್ ࡞࠺ࡼࡿࡁᣢ࡛⥔ࡀ⾮ᗘᖹ ࡾ㝈ࡿࡁ

タ⨨⎔ቃࡀᮃࠋࡍ࡛࠸ࡋࡲ 

 

ࢼࣥࢥࣜࢩࡣ࠸ࡿ࠶㸦ࣥࢥࣜࢩ㔠ᒓࠊࡣ࣮ࣂࣞࢳࣥ࢝ࡿ࠸࡚ࢀࡉࢺ࣮ࢥ㔠ᒓࡅࡔ㠃∦ࠊࡓࡲ

ࡶ㛫࡛ࡢࡿ㏉ࡾ࡚ࡗࡼᗘኚ ࠊࡽ࠸㐪ࡢ⋠ᙇ⭾⇕ࡢ㸧ࢻࣛࢺ Deflection ኚࡀ

࡞࠺ࡼࡢࡑࠋࡿ࠶ࡀࡇࡿࡍሙྜࠊࡣ㔠ᒓ࡛࡞࣮ࣂࣞࢳࣥ࢝࠸࡞࠸࡚ࢀࡉࢺ࣮ࢥヨࡳ࡚ࡋ

 ࠋ࠸Ⰻࡿ

 

ഇ≀ࢺࢵ࣏ࢫࡢὀព 

 

 

ᅗ 58� ഇ≀ࢺࢵ࣏ࢫࡢὀព 

 

㏻ᖖࠊഇ≀ࠊࡣࢺࢵ࣏ࢫ㏻ᖖࡣᮏ≀ࡢ୧㞄ฟ⌧ࠋࡍࡲࡋᅗ 58 ᆺࡢ⌧ฟࢺࢵ࣏ࢫ≀ഇࠊࡣ

VideoPanelࠊࡿࡍࡏࢃྜ⨨ୖ࣮ࣂࣞࢳࣥ࢝ࢆࢺࢵ࣏ࢫ≀ഇ࡚࠼㛫㐪ࡋࡶࠋࡍࡲࡋ♧ࢆ ࡢୖ

ぢࠊࡣ┠ࡓᮏ≀ࠊࡀࡍ࡛ࡾࡃࡗࡑSum ࡀ್ 0  ࠋࡍࡲࡾ࠶ࡀ≦ࡢ࡞࠸࡞ࡋኚ್࡛࠸㏆

  

ᮏ≀ 

ഇ≀ 

ᮏ≀ 

ഇ≀ 

ഇ≀ 
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㸱-㸶.�CCD  ᑐฎ᪉ἲࡢሙྜ࠸࡞ࡽᫎࡀ࣮ࣂࣞࢳ࣓ࣥ࢝ࣛ࢝

 

 
ᅗ 59� ఱぢࡀ࣮ࣂࣞࢳࣥ࢝ࢀࡅࡿ࠸࡚࠼ぢ࠸࡞࠼≧ἣ 

 

CCDࠊ࡚ࡅࡾྲྀࢆ࣮ࣂࣞࢳࣥ࢝ ⏬ീࢆ VideoPanel ࡏࢃྜ⨨ࡢࢺࢵ࣏ࢫ࣮ࢨ࣮ࣞࠊࡋฟࡋᫎ

ࡀ࣮ࣂࣞࢳࣥ࢝ࠊࡶ࡚ࡋ࠺࠾⾜ࢆ VideoPanel ど㔝ᫎ࠸࡞ࡽሙྜࠋࡍࡲࡾ࠶ࡀ⏬㠃ࡗ┿ࡀ㯮࡛

ࡃ Video ಙྕࡀ᮶࡚࠸࡞࠸ሙྜࠊࡣVideo ಙྕࡢࣝࣈ࣮ࢣࡢ᥋⥆ࢆ☜ㄆࡿࡍᚲせࠋ୍ࡍࡲࡾ࠶ࡀ

᪉ࠊᅗ 59 ࡞ࡽࢃࡢࡿ࠶ࡇࡀሙᡤࡢ࣮ࣂࣞࢳࣥ࢝ࡢࢀࡅࡔࡢࡿ࠸࡚ࡗᫎఱ࠺ࡼࡢ

ᅗ 60ࠊࡣཎᅉࠋࡍࡲࡾ࠶⛥ࡀࡇࡿ㝗ἣ≦࠸ ど㔝࣓ࣛ࢝ࡍ♧ XY ⨨ㄪᩚࠊࡀࣈࣀఱࡽ

 ࠋࡍࡲࡋ㉳ᅉࡇࡿ࠸࡚ࡋฟࡋᫎࢆሙᡤࡢⓗእ┠ࠊ࡚࠸࡚ࢀࡉᅇࡃࡁ࡛⏤⌮ࡢ

ࡶࡃࡳࡸࠊࡣἣ࡛≦࠺࠸࠺ࡑ XY ゎࢆၥ㢟ࡃࡼ⋠᪉ἲ࡛ຠࡍ♧௨ୗࠊ࡚ࡃ࡞ࡣ࡛ࡢࡍᅇࢆࣈࣀ

Ỵࠋࡍࡲࡁ࡛ࡀࡇࡿࡍ 

 

 

ᅗ 60� ど㔝࣓ࣛ࢝ XY  ࣈࣀ

  

䜹䝯䝷ど㔝 㼄㻘㼅

⨨ㄪᩚ䝜䝤㻌

䜹䝯䝷䝣䜷䞊䜹䝇 

䝜䝤 



36 

 

ձ Head  㸧࠺ࡼࡿ࡞ࡁྥୖࡀ࣮࣑ࣛ㸦ࡃ⨨ୖࡢᮘ࠸Ⰻࡢసᴗᛶࠊ࡚ࡋእࡾྲྀࢆ

 ࠋࡃ࠾࡚ࡅࡾྲྀࡣ࣮ࣂࣞࢳࣥ࢝

 
 

ղ ࡽୖ┿ࢆ࣮࣑ࣛ║࡛ぢ࣓ࣛ࢝ࠊࡽࡀ࡞ど㔝 XY ⨨ㄪᩚࢆࣈࣀᅇ࣮࣑ࣛࠊ࡚ࡋ㉺ࢳࣥ࢝ࡋ

᫂↷࠸ࡿ᫂ࠊࡣሙྜ࠸ࡽ࡙࠼ぢࠋࡿ࡞⨨࡞㐺᭱ࡰࡀࢀࡑࠋࡍ᥈ࢆ⨨ࡿ࠼ぢࡀ࣮ࣂࣞ

ࡽ↷ࢆࡾࡓ࠶ࡢࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝ࠊ࡚ࡗࢆ୰㟁ⅉࡣ࠸ࡿ࠶ࠋ࠸Ⰻ࠺⾜ࢆୗ࡛సᴗࡢ

 ࠋࡿ࠶ࡀሙྜ࠸ࡍࡸぢࡍ

 

ճ ࡢ࣮࣑ࣛ࠺ࡼࡢࡇゅᗘ᭱ࢆ㐺⨨ㄪᩚ࡛࠶ࡓࡋ Head ࡾ㏻ᖖ㏻ࠊ࡚ࡅࡾྲྀ⨨ࢆ

VideoPanel  ࠋࡿࢀࡉฟࡋᫎࡀ࣮ࣂࣞࢳࣥ࢝୰ኸࡰࡢ㠃⏬ࠊࡃ㛤ࢆ

 

 

  

IO 䝅䝇䝔䝮䛾ሙྜ SA 䝅䝇䝔䝮䛾ሙྜ 

䜹䝯䝷ど㔝 㼄㻘㼅㻌
⨨ㄪᩚ䝜䝤㻌
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㸲.ࡢࣝࣉࣥࢧ�ᅛᐃ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ὀព㸸 

ࣄ࡚ࡋ㜼ᐖࢆࡁືࡢ㒊ศືྍࡢෆ㒊࣮ࢼࣕ࢟ࢫࡿࡍࡾࡔࢇพࡀ㒊ศࡢ࣮ࣂ࢝࠸㯮ࡢ࣮ࢼࣕ࢟ࢫ

࠸࡞࠼ຍࢆຊ࡞ࡁࡣ㒊ศ࠸㯮ࡢ࣮ࢼࣕ࢟ࢫࠊ࡛ࡢࡍࡲࡾ࡞ཎᅉࡢᨾ㞀ࠊࡸቑࢫࢩࣜࢸࢫ

 ࠋ࠸ࡉୗ࡚ࡋ࠺ࡼ

ࡢࡑࢆࢻࢵ࣊ࠊࡤ࠼㒊ศ௬⨨ࡣ࡞ࡿࡍࡁ㑊ࠋ࠸ࡉࡔࡃ࡚ࡅ 

 

 

 㖟Ⰽ㒊ศࡢࢼࣕ࢟ࢫ
ࡀ XY ྛ 90um  ࡃື

X ᪉ྥ 

Y ᪉ྥ 

䝬䜾䝛䝑䝖䛷䝃䞁䝥䝹䜢ᅛᐃ 

䝇䝷䜲䝗䜺䝷䝇䛻㈞䜚䛡䛯䝃䞁䝥䝹 
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㸳.ࢆࢻࢵ࣊�㍕ࡿࡏ 
 

 ࠋࡍࡲࡏࢆࢻࢵ࣊ୖࢪ࣮ࢸࢫ

㊊ࠊ࡚ࡋࢃࡲࢆࣈࣀࡢᮏ㊊୕ࡢࢻࢵ࣊ࡵண࠺ࡼ࠸࡞ࡋ᥋ゐࣝࣉࣥࢧࡀ࣮ࣂࣞࢳࣥ࢝ࠊ㝿ࡢࡇ

 ࠋࡍࡲࡁ࠾࡚ࡋࡵ㛗ࢆࡉ㛗ࡢ

 ࠋࡍ࡛࠸Ⰻࠊࡃ࠾࡚ࡋࡤఙࡵ㛗ࠊࡣ࡛ࡲࡿࢀ័స᧯ࠊࡣ㊊ࡢᡭ๓≉

 ࠋࡍࡲࢀࡽࡅ㑊ࡀᨾࡢ࡞✺⾪ࡢࣝࣉࣥࢧࢻࢵ࣊ࠊࡃ࠾࡚ࡋ࠺ࡑ

 

 

ᅗ 61�  ࡿࡍᅛᐃࡾࡗࡋࡣ㊊ࡢࢻࢵ࣊

 

㊊ࡢࢻࢵ࣊ࠊ࠺ࡼࡢᅗࠊ࡚ࡳ࡚࠼ࡉᢲࢆࢻࢵ࣊ࡃ㍍ࡽᡭ࡛ୖࠊᚋࡓࡏ㍕ࢪ࣮ࢸࢫࢆࢻࢵ࣊

 ࠋࡍࡲࡋㄆ☜ࠊ࠺ࡿ࠸࡚ࡗࡲࡾࡗࡋ㒊ศࡿ࠸࡛ࢇพࡢࢪ࣮ࢸࢫࡀ

 

ࡀࡾࡲᝏࡲࡲ࠸ ᐃࢆ㛤ጞࡢࢻࢵ࣊ࠊࡿࡍ㔜↛⮬࡛ࡳⴠࡕ㎸ࡀ࣮ࣂࣞࢳ࡛ࣥ࢝ࢇᢡࠊࡾࡓࢀ

ᚲせࡀ༑ศὀពࠊ࡛ࡢࡍࡲࡾ࠶ࡀᛶ⬟ྍࡿࡍࡾࡓࡋᦆ◚ࡀࢫࣛ࢞ࡢࢲ࣮ࣝ࣍ࣂࣞࢳࣥ࢝ࡣ࠸ࡿ࠶

 ࠋࡍ࡛

 

  

Ⰻ䛔 ᝏ䛔
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㸴.�Main Panel 

࡞⏝㏵ 
-  ᐃ࣮ࣔࢻ㑅ᢥ(AC,ࢺࢡࢱࣥࢥ,PFM) 

 ᮲௳タᐃࣥࣕ࢟ࢫ -

- ⏬ീಖᏑࢲ࢛ࣝࣇᣦᐃ 
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㸴-㸯.� ᐃ⏬ീࡢಖᏑ᪉ἲ 

 
Save Images ࢡࢵ࢙ࢳࢆࣥࢱ࣎ࢡࢵ࢙ࢳ 

 

  

 ᐃ⏬ീࢆಖ⟶࠸ࡓࡋ

ྡ࡚ࡋసᡂࢆࢲ࢛ࣝࣇ

๓ࡿࡅࡘࢆ 

Browse ᅇᢲࢆࣥࢱ࣎

ࢀ័࡛ࡢࡿ࠶ࡀᚲせࡍ

ࡾศࡋᑡࡣ࡛ࡲࡿ

 ࢇࡏࡲࢀࡋࡶ࠸ࡃ
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㸴-㸰.�Master Channel Panel 

 

AC  タᐃࡢሙྜࡢᐃ ࢻ࣮ࣔ

 

Ht 㸸Height ീ 

ࡣ⢭ᗘࡉ㧗ࠋീࢺࣁࡿࡺࢃ࠸ ZS 

ຎࠊࡀࡿZS  ࠋ࠸࡞ᑡࡀࢬࣀ࡚ẚ

Am㸸 Amplitude ീ 

 ീ࣮࢚ࣛࡿࡺࢃ࠸

Ph 㸸Phase ീ 

┦ീ 

ZS㸸ZSensor ീ 

ZLVDT 㧗ࠋീࡉ㧗ࡓࡋ ィ࡛࣮ࢧࣥࢭ

ࡣ⢭ᗘࡢࡉ Height ീࡶࡾࡼⰋࠋ࠸ 

 

 

 

 

 

 

 

 

 タᐃࡢሙྜࡢᐃ ࢻ࣮ࣔࢺࢡࢱࣥࢥ

 

Ht 㸸Height ീ 

ࡣ⢭ᗘࡉ㧗ࠋീࢺࣁࡿࡺࢃ࠸ ZS 

ຎࠊࡀࡿZS  ࠋ࠸࡞ᑡࡀࢬࣀ࡚ẚ

Df㸸 Deflection ീ 

 ࠋീࣥࣙࢩࢡࣞࣇࢹࡢ࣮ࣂࣞࢳࣥ࢝

ᚲせࡿྲྀ≉ࡤࢀࡅ࡞ᚲせࠋࡋ࡞ 

ZS㸸ZSensor ീ 

ZLVDT 㧗ࠋീࡉ㧗ࡓࡋ ィ࡛࣮ࢧࣥࢭ

ࡣ⢭ᗘࡢࡉ Height ീࡶࡾࡼⰋࠋ࠸ 
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㸵.�AC  ᐃ ࢻ࣮ࣔ
 

㸵-㸯.�AutoTune 
 ࣝࢿࣃ࠺⾜ࢆࢢࣥࢽ࣮ࣗࢳ࣮ࣂࣞࢳࣥ࢝

 
࡞⏝㏵ 
- ඹ࿘Ἴᩘࡢ⮬ື᳨ฟ 

࡚ࢀࡽࡅࡾྲྀṇᖖࡀ࣮ࣂࣞࢳࣥ࢝ -

 ࡿࡁㄆ࡛☜࠺ࡿ࠸

- ┦(Phase)ࡢㄪᩚ 

 
 

࠸᪉ 
AutoTuneࢆࣥࢱ࣎ᢲࡍDefaultタᐃ࡛ࡣ 

50Khz㹼400KHz 

ࣞࢳࣥ࢝ࠊ࡚ࡏࡉኚࢆ㛫࡛࿘Ἴᩘࡢ࡛ࡲ

 ࠋࡿࡅࡘぢⓗື⮬ࢆඹ࿘Ἴᩘࡢ࣮ࣂ

ሙ࠸ࡓࡋ࣮ࣥࣗࢳ࿘Ἴᩘ࡛ࡢ⠊ᅖእࡢࡇ

Lowࠊࡣྜ  High ศ࡛ධຊ⮬ࢆ࿘Ἴᩘࡢ

࡚ࡋ AutoTune  ᾮ୰㸧⁐ࡤ࠼㸦࠸Ⰻࡿࡍ

 

ඹ࿘Ἴᩘࡢ㡬Ⅼ࡛ࠊ࡚ࡃ࡞ࡣᑡࡋᕥࢩ

 ࡣሙྜ࠸ࡓ࠸ࢆ࿘Ἴᩘࡓࡋࢺࣇ

TargetPercent� =  - 5 %  

⛬ᗘタᐃ࡚ࡋ AutoTune  ࠋ࠸Ⰻࡿࡍ

 

 

 

 

 

 

 

 

AutoTune ᚋࠊPhase Offset ᚤㄪࢆ್ࡢ

ࢆ┦ࡢሙྜࡿ࠸࡚ࢀ⏤⮬ࠊ࡚ࡋᩚ 90

ᗘࡃ࠾࡚ࡏࢃྜⰋࠋ࠸ 

 

 

 



43 

㸵-㸰.ࢪ࣮ࢤ࢚ࣥ� 
SetPoint㸸950mV 

Imaging Mode㸸AC mode 

 

 ࠋࡿࡍ

 
Engage  ࡍᢲࢆࣥࢱ࣎

 

 

 

 

 

 

 

Z=150V Zࠊ࡚ࡗ࡞ ࡓࡧఙ␒୍ࡀࢰ࢚ࣆ

≧ែࠋࡿ࡞ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

୕ࡽࡀ࡞ぢࢆỈ‽ჾࡓࡏ㍕ୖࡢࢻࢵ࣊

ᮏ⬮࡚ࡵ⦰ࢆ㔪ࣝࣉࣥࢧࢆ⾲㠃㏆࡙ࡅ

 ࠋࡿ

㔪ࣝࣉࣥࢧࡀ᥋ゐࠊࡿࡍAmplitude ࡀ

ῶ⾶ࠊࡋタᐃࡓࡋ 950mV ࡿࡍᣢ⥔ᖖࢆ

࠺ࡼ Z ࣇ)ࡿࢀࡉไᚚࡀ⦰ఙࡢࢰ࢚ࣆ

 (ไᚚࢡࢵࣂࢻ࣮

  

ୗࡿࡆ 

Z=150V Z=0V 

15 um 
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㸵-㸱.ࢪ࣮ࢤ࢚ࣥࢫ࢛ࣝࣇ� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ᪉ࡢุ᩿ࡢ࠺ࢪ࣮ࢤ࢚ࣥࢫ࢛ࣝࣇ

Zࠊࡢࡿࡏࡉኚࢆᖜࡢ࣮ࣂࣞࢳࣥ࢝ - 㟁ᅽࢆࡃࡁኚࡿࡏࡉᚲせࠋࡿ࠶ࡀ 

Sum and Deflection Meterࠊࡣ㟁ᅽኚࡢࡇ -  ࡍࡲࡁ࡛ࡀࡇࡿࡍㄆ☜࡛ࣝࢿࣃ

Zࠊࡣ࡛ࢪ࣮ࢤ࢚ࣥࢫ࢛ࣝࣇ -  ࠋࡍࡲࡾ࡞ࡌឤࡓࡋ࣡ࣇ࣡ࣇࡀࡁືࡢࢰ࢚ࣆ

- SetPoint Zࠊࡣሙྜࡓ࠼ᤊࢆ㠃⾲ࡢᮏᙜࡏࡉῶᑡࢆ 㟁ᅽኚࡃࡈࡀഹࠋࡿ࡞ 

 

㍕㠃⾲ࣝࣉࣥࢧࢆ㔪ࡗ࣮ࡑࠊࡎࡵ③ࢆ㔪ඛࠊࡾࡼࡇ࠺ᡭୖࢆࢪ࣮ࢤ࢚ࣥࢫ࢛ࣝࣇ

 ࠋࡿࡁ࡛ࡀࡇࡿࡏ

 

  

 ື≧ែ࡞⏤⮬

ୗࢆ㔪࡚ࡵ⦰ࢆ㊊ࡢࢻࢵ࣊

Ẽ✵ࡢ㠃㏆⾲ࡃ⾜࡚ࡆ

ᢠ࡛ᖜࡀῶ⾶ࣉࣥࢧࠊࡋ

ࣝ฿㐩๓ 950mV ࠊࡾ࡞

ഇ⾲㠃᳨ࢆฟࠋࡿࡍ 

 ࢪ࣮ࢤ࢚ࣥࢫ࢛ࣝࣇ

 

ᖜ 950mV 

㠀ᖖࡣែ≦ࡢࡇ

 ࠋᏳᐃ

 ࡛ࡇࡇ

SetPoint  ࢆ

950Ѝ800Ѝ700mV  

ῶᑡࡀࢰ࢚ࣆࡿࡏࡉఙ

ࢧࡢୗࡢẼᒙ✵ࡀ㔪࡚ࡧ

 ࡿࡁ㐩࡛฿ࣝࣉࣥ

 

ᖜ 700mV 

ᮏᙜࡢ⾲㠃฿

㐩ࠋ 

ᖜ 1000mV 

1000mV 

1000mV 

㼆 䝢䜶䝌䜢

ఙ䜀䛩㻌

㊊䜢⦰䜑䛶䝦䝑䝗䜢ୗ䛢䜛㻌
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㸵-㸲.�Do Scan 

 

DoScan  ࠋᐃ㛤ጞ ࡚ࡋᢲࢆࣥࢱ࣎

 

ᚲせᛂ࡚ࡌ௨ୗࢆࢱ࣮࣓ࣛࣃࡢタᐃࠋࡿࡍ 

 

 

 

 

 

 

 

 

 

 

 

 

ࡣㄪᩚࣥࢤ IntegralGainࢆ 0.2㹼20࠸ࡽࡃ

 ࠋ࠸Ⰻࡿࡳ࡚ࡋ⠊ᅖ࡛ㄪᩚࡢ

Proportional Gain  ࠋ࠸Ⰻࡶ࡚ࡃ࡞ࢃ≉ࡣ

 

 

 

 

ᚲせᛂ࡚ࡌ௨ୗࢆࢱ࣮࣓ࣛࣃࡢタᐃࠋࡿࡍ 

 

 

 

 

 

 

 

ὀព 

Scan Rate  ࠋࡍࡲࡋタᐃ್ࡢ࠸ࡽࡃ௨ୗࢀࡑࠊ1Hz ๓ᚋ ࡣ㏻ᖖࠊࡣ

ධຊࢆ㛫㐪࡚࠼್࡞ࡁ㸦100Hz  1KHz ࡎẼࠊ࡚ࡋධຊࢆ㸧࡞ DoScan ࢫࠊࡍᢲࢆ

⪺ࡽ࣮ࢼࣕ࢟ࢫࡀ㡢࡞ࡁࡃ≀ࠊ࡛ࡢࡿࡍ࠺ࡼࡋ㛤ጞࢆࣥࣕ࢟ࢫ࿘Ἴᩘ࡛ࡢࡑࡣ࣮ࢼࣕ࢟

ᜍࡿࡍᦆ◚ࡀ⣲Ꮚࢰ࢚ࣆࡢෆ㒊࣮ࢼࣕ࢟ࢫࠊࡣሙྜࡢᝏ᭱ࡿࡍ⨨ᨺࡲࡲࡢࡑࠋࡍࡲࡁ࡚࠼ࡇ

ࡎៃ࡚ࠊࡣሙྜ࠺࠸࠺ࡑࠊ࡛ࡢࡍࡲࡾ࠶ࡀࢀ Stop  ࠋࡍࡲࡋᢲࢆࣥࢱ࣎

ࢆࢳࢵࢫ※㟁ࡢ࣮ࣛࣟࢺࣥࢥࠊࡣ࠸࡞ࡽศ࠸Ⰻࡽࡓࡋ࠺࡚ࡋ㌿ືࡀẼࠊࡣ࠸ࡿ࠶ Off

  ࠋ࠸ࡉୗ࡚ࡋ
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㸶.�Thermal 
 

 
 
 
 
 
 
 
 
 
 
  


