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1  

PulsOn 440 ̂ P440̃ ѿ 3.1G⌠ 4.8GHzӊ

̆ ץ Ҋⱳ ̔ 

¥ ̂TW-TOF̃ 2ҩ 2ҩ҉ץ ӊ

̆ ‰ 2cm̆ ┘ ҹ 125Hz Ȃ 

¥ ץ ңҩ ҩ ӊ ḤȂ 

¥ ᵬҹ ̆ ᵬȂ 

¥ ⱳ ̂ ȁ ᴰ ȁ ̃Ȃ 

¥ ⱳ ̂͘50uW̃ Ȃ 

¥ΐ ᴨ ⱳ ̆ ץ ALOHÂ

̃ TDMÂ № ̃ Ȃ 

¥ 11ҩ Ḥ ̆ ץ CDMA(Code Division Multiple 

Access № ) Ȃ ῀ⱴץ Ḥ Ȃ 

¥P440 ץ ֟ף₃╠ ̂P400̆ P410ץ P412̃ ԑ ᵬȂ ᴆ

ῃ ҙ ̂-40Ņ 85Ņ̃̆ Ӟ ꜚ

ꜚ Ҭ Ȃ 

¥ FCC 15 ̆ Ḥ ‰

ᴪ 302065 Ȃ 

 

P440ҍ P400 ↓ ̆ ѿ ̆Ӟ ѿ

ҩ ‖ ץ ⱴ ⱴ Ḥ Ḥ ̂SNR̃ Ȃ ѿ

‖ Ṑ ̆ Ḥ Ḥ Ӟᴪ Ṑ̂ ⱴ 3dB̃ ̆ῒףᴇ

ҩḤ ᴰ Ӟ ӊⱴṐȂ ⱴ̆p ‖

ⱴ ̆ ԅ Ȃ҉ ԍᴋᵥ ̆ ̆ ץ

ḤȂ 

 

ץ USBȁұ ȁSPIȁ CAN ̆ Ҋ

API פ └ ᵬȂUSB ꜚ Windows Vista 32/64ȁ

Windows 7 32/64ץ Windows 8 32/64 ץ Windows 10 ᵬ ȂUni

x OS X Ҍ ѿҩҒ USB ꜚ ȂP440ᴪ ꜚ ҹѿҩұ

Ȃ 
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API ᶫԅ ԍ ᵬ ҩ ᴰ

פ ⱳ Ȃ 

ҹԅ ꜛ P440 ᵬҹ ᴰ ̆Time 

Domain ᶫԅ ԍ PC ץ API פ ̂GUIs̃ ̆

Ҋⱳ ̔ 

¥ҹ ֲ ↓ҽѿҩ ȁ Һ ᶏ API פ P440 Ḥ

ᶛ ᴆȂ 

¥ ᵀ Ḥ Ȃ 

¥ ᶏ ꜚ ȁ ᶛ ץ ҍ

ᵀ Ȃ 

¥ № ֲ ȁ Ҋ ץ̆

Ḃῒ ᴨ Ȃ 

¥ ѿҩ ҩ P440 ᴰ Ȃ 

 

Time Domain ᶫ C MATLAB Ώ ң ᶛף ̆

Ȃ ֲ ׆ץ ᶛ ӟ ᵥᶏ API

P440֜ԑ̆ Ώ Ȃ 

 

ҩ Ҋֽ↓ҽץ̆ № ᶛ̔ 

 

¥ ῃ  

¥ ֲ ꜚ Ḡ ῃ  

¥ҹ ֲ ᶫᵝ Ḥ  

¥ ֲ  

¥ ῤ ԚҊ ᵝ  

¥  

¥ ֲ  

¥ ᵝ ῤֲ  

¥  

¥ ῤ ̂ ̃ ᵣ ᵝ  

¥ ῤ  

¥ ԍ  

¥ ԍ ȁ ץ Ḥ ᵬ 
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׃ ԅ P440 ᴆҍ ᴆ̆ ῤ №ҹץҊ₃ҩ №̔ 

 

ԋ ̔ P440 ᴆ 

҈ ̔ ᴆ ⱳ  

̔  

ԓ ̔  

Έ ̔  

҂ ̔Broadspec  

ῇ ̔ Ḥ  

 

ᴆҍḤ www.timedomain.com҉ ̆

APĬ ᴆ Ύ̆ ̆ ӥ̆ ᶛ̆℮ ̆Cף ᶛ̆MATLAB

ᶛ Ȃ 
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2 P440 ᴆ 

P440 ᴆ 5 ῤ ̔ 

¥ ԍ P440 ῀ ᴆ 

¥ ӈ Һ API 

¥ ᶫ GUI ԍ̂1̃ P440 ᵬ ̂2̃ᵬҹ

№ ΐ 

¥ҹ ᶫ ῒ └ C ҍ MATLAB ᶛף  

¥ҹ ҩ P440 Ḥ ᶫ  

2.1 P440 ῀ ᴆ 

P440 ѿ ԅ ̆ ҉ Һ 3

ⱳ ̔ 

 

¥ ԍ ‖ 

¥ ҍҺ ̂PC ̃ Ḥ ҹ̆ Ḥ 3

API ץ̆ ⌠ҹΐᵣ └ Ȃ ץ 5

ҍҺ ̔USB̆ ұ ̆ ̆SPIץ CANȂ 

¥ ԍ ̆ ҉  ̔ץ

    1̃ Ḥῤ ҍ ⱳ  

    2̃ҹҺ ᶫ Ḥ  

    3̃ Һ  פ

ץ ┘ ̆⁞ Һ Ȃ 

 

῏ԍ ῀ ᴆ̆ Ḥ ̔320-087 Using the USB and Serial 

Interfaces  

 

2.2 ̂APIs̃  

֟ 3 API̔ 

¥ ҍ ̆פ 320-0313 RangeNet API SpecificationҬ 

̆פ ¥ 320-0298 Monostatic Radar API Specification 

Ҭ 

¥ ҍḤ ̆פ 330-0305 Channel Analysis Tool 

API SpecificationҬ 
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№ ҹ Ȃ ҉ P440 ῤ ᴆ ῃ ҈ APIȂ

ῤ ף ̆ Ӈ ҈ API Ӟᴪפ Ȃ ̆

ץ ᴋ ѿҩ API Ҭ Ȃᶛפ ⇔

ⱴ῀ ̆ ḤȂ 

API פ 2.4 ľᵬҹ ΐ APIs GUIsĿҬ Ȃ 

 

2.3 ̂GUIs̃ ҍ ᶛף  

ῃ ѿ APÎ Ҭῒ ҈ ҹѿ ̃ פ

̆ ῒ API ΐ פ ҹ Ȃҹԅⱴ ѿ ̆

Time Domainҹ ‰ ԅ҈ GUIᵬҹ ᶛ̆ PC ғ

API Ȃפ ֓ API פ ץ ⌠ ̆ Ҋ Һ

₮ ⌠ API ҍפ Ȃ ѿҩ GUI ԍѿ API̔ 

 

¥RangeNet RET ԍ Һ └Ҋ ҍ Ḥץ P440

└Ҋ ᵬȂ 

¥MRM RET  ԍ ⱳ Ȃ 

¥Channel Analysis Tool (CAT) ԍ ̂ã

̂b̃Ḥ ᴰ № ⱳ Ȃ 

 

̆ Ὲ ҹ ѿҩ GUI ԅ C ᶛף ҍ MATLAB

ᶛף ȂC ᶏ ῀ ֲ ӟ P440 Ḥ̆MATLAB

↕ № ֲ ץ ᵀ Ȃ҉ ᶛף Ҭ

ᶫץ̆ ׆ ᴆҬ Ḥ Ȃ 

 

ᶛף №Һ Ҋῤץ ̔ 

Ranging and Network̂ RangeNet̃   

 ¥150-0117 ï RangeNet C Sample Applications 

 ¥ 150-0123 ï RangeNet Localization Demo (ԍ MATLAB ף ) 

 ¥150-0124 ï Localization Demo ( פ ף ) 

 ¥150-0118 ï RangeNet MATLAB Sample Applications 

 ¥150-0103 ï Ranging C Sample Applications 

 ¥150-0104 ï Ranging MATLAB Sample Applications  

 

Monostatic Radar 

¥ 150-0107 MRM C Sample Application 

¥ 150-0108 MRM Sample MATLAB Applications  
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Channel Propagation Analysis 

¥ CATCIR Delivery Files 

 

ѿ ᴆ Ύҍ ῀ Ύ̆ ᶛ ᵬȂ

֓ ̆ ҉ ץ 30№ ῤ ᴪ ᵬ ȁ ᵬ ȁ ᵬ

ḤḤ Ȃ Ύ

Ҋ̔ 

Ranging and Network (RangeNet):  

o 320-0314 RangeNet Quick Start Guide 

o 320-0320 RangeNet User Guide  

Monostatic Radar:  

o 320-0301 MRM Quick Start Guide 

o 320-0300 MRM User Guide  

Bistatic / Multistatic Radar and Channel Analysis:   

o 320-0304 CAT Quick Start Guide 

o 320-0303 CAT User Guide  

 

2.4 ᵬҹ ΐ APIs GUIs 

׆ ԅ API ᵥץ GUIᵬҹ ΐȂ 

 

ѿ ̆GUI ѿ Ȃ ֓ GUI ץ

ⱳ ̆ P440̆ ̆ ῀ ̆

̆ ץ̆ ȁ ᴆ Ḥ Ȃ ץ ̆

ץ ֓ GUI ץ ҍҺ ӊ Ḥ ’Ȃ

GUI ̆ ᶫ ꜚ ҍ Ȃ 

 

2.4.1 ᶏ RangeNet  

APIᾛ P440 ȂԊ ҉̆ 3

̆ ᴪ Ȃױ Ȃ

P440 Ḥ ̆֟ Ȃ

ҹ 61ps̆ ңṐ̂ 1 ҽ ᶛ̃Ȃ 
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1̔ѿҩῖ ̔Ḥ ̂ ̃  

ԍ ̂61ps ̃ 

 

  ҩ ̆ Ҋ̔ 

    ¥ ץ ᵬ῏ ץ̆ ⌠ ֒ ᵀṿȂ 

¥ № ̆ ץ ⌠Ḥ ̆ ̂ã∞ Ḥ

ҹ ̂LOS̃ ᴰ ̆̂b̃ Ḥ ̆̂c̃ ∞ Ḥ

̆ ҩ 2Ҭᴪ Ȃ 

¥ ץ ѿҩ⌠ ‖ Ḥ ̆ Ҍ Ḥ Ȃ 

¥ ץ ̆ Ḥ ̆ ץ ⌠ Ḥ Ḥ

῏  

¥ ץ ̆ ₮ᵀ ᵀṿȂ 

 

2 ̔ Ҍ Ҋץ 61ps ̂2Ṑ ̃  
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ҩ ⱳ ץ Ҋ҈ ̔ 

̂PRM̃̔ ᶏ TW- TOF̂ ̃ ̆ ΐ

̆ Ӟᴪ ץ Ȃ ץ

ᶫ ᵀṿ ꜚ ̆Ӟ ץ ⱳ ṿȂ 

ᵀ ̂CRẼ̔ ᵌԍ RSSÎ Ḥ ̃ ᵀ ̆

֟ ̆ Ḥ Ȃ ̆

ң Ӟ ңҩҌ ̆ ᾢ̆ Ḥ ԍ ѿҩ⌠ ‖ ̆

ҩ Ҭ ҩ̆ Ḡԅ Ҍᴪᶏ

Ḥ ׆ ṿ ῒ̕ ̆ Ḥ ԍ҉ѿ ⱳ

PRM ṿ ꜚ ‰ Ȃ 

̂ELR̃ ̔ ѿ Ҭ ңҩ ӊ PRM

Ȃ ̆ ѿҩ PRM ̆ ᴪ ҉ѿ

ῤῒ Ȃᶛ ̆ A ԅ ҍ B ӊ ̆ ꜚҍῒ

ҹ ̆ ᴪ ҩ CȁDȁE ...... Ӟ

ѿ ף ꜚ Ḥ Ȃ 

P̆440 API ҹҺפ ᶫ ṿ̆ ̆

ᵀṿ̆Ḥ ̆ ץ Ḥ Ȃ 

 

    RangeNet GUI ѿ API ׆̆פ ᾛ

ᵬȂ GUI ⱴ῀ԅ ᴆ ̆ΐᵣ Ҋ̔ 

¥ ῒ ԍ ҉̆ Ḡ ҬȂ 3

ԅѿҩ GUI ף Ȃ 

¥ ץ ̆ ץ ̆Ӟ ץ Ҍ Ȃ 

¥ Ḥ ȁ ץ Ḥ Ȃ 

¥ Ҍ ̆ᴪ ѿҩ ‰ Ȃ 

¥ ץ Ȃᶛ ̆ ₮ԅ ̆

Ӈ GUI ץ ₮ ⱳ ȁ ṿȁ ‰ ȁ Ḥ ץ Ḥ

‰ Ȃ ֓ ꜛԍ ‗ ᵬ Ȃ Ӟ ץ

‰ ̆ ᶫ Ȃ 

¥∞ ῤ Ȃ 

¥ ץ ѿҩ ׆̆‰ ễ Ҭ Ẓ Ȃ 

¥ᾛ ῀ Ȃ 

¥ᾛ Ȃ 

¥ ץ Ҋ P440ҍҺ ӊ ֜ Ȃ 

¥ ҩ ῤ ҍῒז ӊ ̆

ץ ⌠ῒז ӊ ṿȂ 
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3̔GUI ῖ  

 

ⱳ ץ └ ῏ ₱ ̆ ѿҩ

ץ ᵀ ῤḤ ᴰ ᴨ ΐȂ 4Ҭ

ⱴ ῒ̆Ҭѿҩ Ḡ ̆ ѿҩ ꜚ̆ 4 └₮ԅḤ ȁ

ץ Ḥ ᵬҹ№ ₱ Ȃ׆ Ҭ ץ Ҋ₃ҩḤץ₮ ̔ 

¥ 40 ̆60 ץ 100 Ȃ 

¥ ԍ 120 Ȃ 

¥ ̆ Ȃ 

 

4̔Ḥ ̂ ̃ȁ ̂ ץ̃ Ḥ ̂ ̃ᵬҹ ₱  

̂ ҍ ̃ 
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2.4.2 ᶏ RangeNet  

ᵬѿҩ ңҩ ̆ ᵬ ҩ ᴪ Ȃɒ  ̔

¥ Ҭ ᴪ ̆ ῀ ̆

↕ ׆ ῤ Ȃ 

¥ ѿ ԑ Ȃ 

¥Ҍ ҹ Ȃ ̆

̆ ̆ ҍ Ҭ Ḥ Ȃ 

 RangeNet APIᾛ ӈѿҩ ̆ ӈ ῤ ҹ̆

ᵬ P440 └Ȃΐᵣ ̆P440 ̆Ḡ ѿҩ

̆ Һ ҍ ӊ ᴰ Ḥ Ȃ ̆Һ

׆̆ ⁞ ԅҺ Ȃ 

RangeNet APIҹ ᶫ ᶫԅ ץ ӈ ΐ̆ᶛ ̔ 

1̃ ץ ӈᶏ ң Ҍ № ̔ALOHÂ ̃ TDMÂ

№ ̃ Ȃ 

2̃ ᶏ ALOHA ̆ ӇḤ

ץ ӈ Ȃ ԍ ῤ ̆ ץ ꜚ

ꜚ Ȃ ҹ ץ ΐᵣ ҩ ҉ └̆ ̆

̂ ̃Ȃ ̆ ץ └ ֓ ᶏ ױ

№ ֜ԑȂ № ALOHA ҹ 19%̆ ױ ҩ ALOHA

38%̆ ᶏῒ ԍѿҩ ALOHA Ȃ 

3̃ ᶏ TDMA ̆ ץ ӈѿҩ ᵥ

ҍ ҩ ֜ԑ̆ ָӇȂ 5 ԅѿҩ ᶛ ̆

ҩ ῤ 4ҩ ̂100ȁ101ȁ102 103̃ ̆ῒҬ 100 101ҍᴋ ῒ

3ҩ ̆ 102ҍ ץ100 101 Ȃ 
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5̔ѿҩῖ RangeNet  

 

P440 Ḡ ̆ 1 s˃Ȃ 

¥ ԍ P440 ҩḤ ̆ ץ CDMÂ № ̃ Ҋᶏ ҉

ᴋ ңҩ ӊѿȂ 

¥ ԍ P440 ̆ ᾧԅҺ ҍ

Ḥ̆׆ ԅ Ȃ 

¥P440 ԅ Ȃ ԅ ῤ Ḥ

ҍ ̆ ԅ ץ ῒז Ḥ ̆ᶛ Ḥ ̆

̆ ̆Ḥ Ȃ 

¥ ≠ ԅ ̂ELR̃ ᵀ ̂CRẼ

ңҩ ̆ Ҭ ῒ ᵬ ȂELR≠ ῤ ᾝ ᴋ

ᵥᴰ Ḥ ̆ ѿҩ ҩ ̆ ᴪ

҉ѿ ⱳ ҹҬ ṿҍ Ȃ Ḥ ῤ

ᾝ Ȃ ҩ └ Ҭ ᾝ ԅ Ḥ ȂCRE ≠

ԅᴰ Ȃ ⌠ѿ Ḥ ̆ ᴪ ꜚ

ѿҩ⌠ ‖ ̆ Ҍ RSSI ’Ҋ ᴋᵥḤ ṿ Ȃῒ ̆RSSI

₃ӍҌᴪ ‰̆ CREᴪ҉ץ ҍ ⱳ TW-TOF

ҹ ‰ ѿ ‰Ȃ CRE ҍ TW-TOF ̆ῒ

№ ’Ҋ ̆ ғ ΐ Ҍ֟ ’Ҋ Ḥ
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Ȃ 

 

    ֓ ΐ ⱳ ῒ̆ῤ ᴪ ֽֽ API

ᵬ ȂRangeNet GUI ץ ҩ Ȃ Ҍֽ ץ

̆ ᶫԅѿ ץ Ḃ Ḡ Ҍ ̆ ̆

ᵀ ῤ ῏ ̆ Ȃᶛ ̆RangeNet ᾛ

  

¥ ӈ Ḥ ̂ TDMA ̆ ̆ALOHA

Ḥ ̆ ̃̆ Ḥ ῀ P440̆ Ḡ Ḥ

Ȃ 

ץ¥ ┘ Ȃ 6ҽᶛ ԅѿҩ 4ҩ

̆ ῒҬ ץ Ȃ ԅ ҩ ΐᵣ ̆

RangeNet ΎȂ 

¥ ̆ ץ Ȃ 

¥ Ȃ 

 

 

6̔ѿҩῖ 4  

 

 

2.4.3 MRM RET ᴆ 

APIᾛ ̆ ץ‖ Ȃ

̔ 

¥Ḥ  

¥  
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¥ ⱳ  

¥ѿ ‖  

¥  

ѿҩ ṿ ѿҊȂ ‗ץ ҩ № ץ

ᵬ Ȃ ̆ №Ҍ ̆ӞҌ № Ȃᶛ ̆

ץ ԍ ֓ ̔ 

¥ 10  ῤץ

¥ 10⌠ 20  

׆¥ 10⌠ 20 ׆̆ 30⌠ 40 ׆̆ 50⌠ 55  

׆¥ 10⌠ 20 ̆ № 256̔ ץ1 ׆ 40⌠ 50 ̆ № 2048̔ 1 

MRM API ‗ ֟ ̆ ̆ ֓

Ȃ ᴿ ̆ ֓

ץ ҹ I Q Ȃ 

MRM RET GUIץ Ạ⌠̔ 

¥ ӈ ῀ ̆ ֓ ῀ P440̆ ῀

׆  

¥ ꜚ Ḥ  

¥ ̆ ̆ ⌠  

̆MRM RET GUI ѿҩ ῏ ᴋⱵ̔ 

¥  

¥ ꜚ  

¥  

¥ ץ ᾢ⌠  

 

    ᴋⱵ ᶫԅ ꜚ ⱳ ̆ᾛ Ȃ ̆

ץ ѿ ֓Ḥ Ȃ 

 

    ̆ ҉ ̆ Ạᴨ Ȃ

ҹ ֲ ᶫѿҩ ᶛ̆ ֓ ף ץ MRM RET

ΎҬ ⌠Ȃ 

  

    ᴆץ ῏ ᶛף ץ ӟᶏ Ҋ↓ҽ҈ҩץ̆

ᶛ ֽᶫ ̔ 

 

ᶛ 1  I/Q יּ ̔MATLAB Sample Application #3̂ Ҭ̃ ץ

ӟ₃ ȂῒҬѿҩ ᵬ ץ ꜚ ̆

I/Q יּ └₮ѿ ҍ יּ ̆ 7̔ 
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7̔ꜚ ҍῒ יּ  
 

ᶛ 2  SAR̂ ̃ Ἕ̔ ױ

ץ Ạ₮ԅѿ Ἕ̂SAR Imaging̃ ̆ Ἕῤ ץ

└ ↓ Ȃ 8̔ 

 

8̔ ↓ ľUAHĿ SAR Ἕ 

     

Ạ ̆ Ҋ̔

http://www.timedomain.com/UAH%20Senior%20Project%20-%20Final%20Presentation%20

V4.pdf 

 

ᶛ 3 ISAR̂ ̃ Ἕ̔ѿҩ ᾥ №

₮ԅѿҩ Ἕ̆ 9̔ 

http://www.timedomain.com/UAH%20Senior%20Project%20-%20Final%20Presentation%20V4.pdf）
http://www.timedomain.com/UAH%20Senior%20Project%20-%20Final%20Presentation%20V4.pdf）
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8̔ ISAR Ἕĺĺ̂ã ̂b̃  

̂c̃ ̂d̃ ISAR Ἕ 

 

└ ץ ̆ Ҋ̔

http://www.timedomain.com/white-papers/Univ%20Texas%20Austin%20%20SAR%20Imagi

ng%20of%20a%20Windmill.pdf 

 

 

2.4.4 ҍ CAT̂ Ḥ № ΐ̃ᴰ  

    CAT APIץ GUIᾛ P440 ᵬҹѿҩ Ḥᴰ

ΐȂ ̆ ҹң ֽֽ ѿᴆԊ Ҍ Ȃ

ѿҊ 10Ҭ Ȃ Ḥ ᴪ ̆ ₮ ѿҩ⌠

‖̆ ₮ ԍḤ ῒז Ȃז ᴪ ₮Ḥ

ᴰ ̆ ᵀ ұ Ȃѿҩ ̆

₮ ѿҩ⌠ ‖̆ ₮ Ҭ ῤ ҍ

Ȃ ᴪז יּ ꜚ ҍ № Ȃ 

http://www.timedomain.com/white-papers/Univ%20Texas%20Austin%20%20SAR%20Imaging%20of%20a%20Windmill.pdf
http://www.timedomain.com/white-papers/Univ%20Texas%20Austin%20%20SAR%20Imaging%20of%20a%20Windmill.pdf
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10̔ Ḥ  

 

    ԍ ѿ ’̆ ױ Ҍ Ҭ ̆ Ғ ԍ CAT 

API GUI ⱳ Ȃ 

 

    APIᾛ Ḥ ȁ ȁ № ̆ ⱳ ᴋ

ץ ѿҩ ᾝ Ȃ ץ ῐ ᵀ №

₮ Ȃᶛ ̆ ץ ѿҩ ‖ ╠ 50ns ꜚ

̆ ‖ 145psẢ ̂ 10̃ ̆ №

61psȂCAT API ᾛ ῒ № Ȃᶛ ̆ ױ ץץ 4ps

Ҋץ̆ 11 12 ң ̆ ױ ѿ ≢Ḃ ѿ № ҹ

61ps̆ ѿ ҹ 4psȂ 

 

11̔ № ҹ 61ps  
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12̔ № ҹ 4ps  

 

    ԍ Ḥ ץ ῤ ᴋ ѿ ⌠̆

ץ ѿҩ ҍ ҩ Ȃ ̆ ץ ѿ №

↓̆Ӟ ᵬҹѿץ ҹ ᴰ ᴨ Ȃ 

 

    API ңҩ ⱳ ̔̂ 1̃ ᴰץ 1000 ̕

̂2̃P440 ץ ₮Ḥ Ḥ Ȃ 

 

    GUI ץ ̆ ꜚ ̆ ȁ ץ Ȃ

ᴆ ץ Ҋ ῒ ̆ ̆ ̆

̆ ᾝ̆ץ Ḥ ̂Eb/Nõ Ȃ 
 

2.5 ̔RangeNetҍ RangeNet Lite  

RangeNet Lite RangeNet └ ̆ ꜛ

ӯ ӯῃ RangeNet╠ ᴆ ᵀ Ȃ

ᵝ ȁPulsON ԅ RangeNet LiteȂ

ᴆ RangeNet ̆ ῒ ҹҌ 10ҩȂ ΐᵣ

̆ Ҭⱴ῀ ╠ 10 ץ ױז̆ ץ ⱴ῀

Ȃᵖ 11 ץ ⱴ῀ Ҍᴪ ≢Ȃ ֓ ⱴ῀

ץ ̆p ᴪ ╠ 10 ̆ ᵞ╠ 10

Ȃ 

 

῏ԍ ᵥ RangeNet Lite ҹῃⱳ RangeNet Ḥ ̆

֤ Ὲ Ȃ 
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2.6 ᴆ  

Time Domain ᴆ Ḡ ⱳ ῃ ᴆ Ȃ ױ Ḥ UWB

ⱳ № ᴆ ̆ ꜚ ᴆ ᴆү Ȃ

ᴆ ῀ ᴆ̂ UWB ⱳ ᵬץ ̃ API

̂ ҉ⱴ῀҉ ᴆ̃Ȃ 

ѿҊ ̔ 

2010ĺĺ P400 ⱳ  

2011ĺĺⱴ῀ ⱳ  

2012ĺĺ  

2013ĺĺⱴ῀Ḥ № / ⱳ  

2014ĺĺⱴ῀ ԍ TDMA ALOHA ⱳ RangeNet 

2015ĺĺⱴ῀ RangeNet  

 

ⱴ῀ ᴆⱳ UWB ⱬ Time Domain Ȃ 
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3 ᴆ ⱳ  

    ѿҩ ᶫ P440 ᴆ ҩⱳ ̆ 13Ȃ῏ԍ

Ḥ Ȃ 

 

13̔ P440 ᴆⱳ  

 

    P440 ׆ ᶫ ̆ᶫ ⱳ Ҍ ԍ 2.5W̆ ᶫ 4.5V⌠ 48V

ӊ Ȃ ᶏץ Time Domain ‰ ̆ ̆ ᶫ ̂ᾟ



֤ Ὲ  
 

 20 

̃Ȃ ԅ Ḥ Ȃ 

     

ץ    Ҍ ῀ ̆ USBȁSPIȁ ̆ұ CANȂ10ҩ

GPIO Ȃ SPI ᶏ ̆ Ӈ ֓ ץ ҹ 5

GPIO ̆ᶏῒ ⌠ 15 Ȃ 

 

   ̆ ץ Ȃ 

 

   ╠ P440̆ ֓ USB ץ̆

RJ45 ̆ ץ 3 Ȃ Ȃ

ԍ ҍ Ȃ ץ Ҍ

׆̆ ᾛ P440Ҋ ױז ҉ Ȃ

ԓ Ȃ 

 

ңҩ SMA ̆ ѿ ̆

Ӟ ң ᶫ ⱳ ’Ȃ № ң Ȃ 

 

FPGA └ UWB ╠ ῒ̆Ҭ FPGAᵬҹ

└ Ὲ ῃ ╠ ̂FIFẼ UWB ASIC̆׆ ҍ

/ Ȃ 

 

῏ԍ №̆ ̔ 

¥FIFE ‖ ѿҩ ⁞ ̆ ⁞ ᾛ ⱳ

ҹᵞԍ ṿ 20dBȂҌ ᾝ Ҋ ṿᴪ Ҍ Ȃ 

¥ ῏ Ҋ₃ץ ̔A ̆B ̆A B

̆A B Ȃ 

¥ ѿ ↓ ץ Ȃ 

¥ ѿҩ ⱳ Ḥ ⱳ 10dBȂ

Ḥ ץ 4 - № ⌠Ȃ ҩ ѿ ᵬ

ᵀȂ ᵬῒ ᴪ ⱳ ṿ Ȃ ῒ ᶏ ⱳ

̆ ᶏ Ạ ̆ Ӟ ⌠ ῏ ‰Ȃ 
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4  

׃     P440 ̆ѿҩ ‰ P440ΐ ץ

Ҋ ̔ 

¥ңҩ  

¥ Ḥ ᵞ ұ ȁUSB2.0ȁץ ȁCANץ SPI 

¥ 15ҩ GPIO  

¥ ̂4.5V⌠ 48Ṽ̆ ץ  

    P440 ΐ 5 ̆ῒҬ 3 ҉̆ 2Ҭ RJ45 ҉Ȃ 

Ḥ ȁGPIOץ ᶫ Ҋץ ↓ ̂

14̃ ̔ 

¥3ҩ  

¥1ҩ  

¥1ҩץ RJ45  

¥2ҩ USB ̂1ҩ ԍᶫ ̆1ҩ ԍ ᴰ ̃ 

¥1 0.1 DIP  

    ↓ҹ ᶫԅ Ȃ ̆ ֓ ֓

ⱴ Ȃԍ ̆ ᾛױ ѿ֓Ҍ ᴆ̆׆ ԅѿ֓

̂ ᵖҌ ‰ ̆ ҩ

1000ҩ ᾝ ױ ᴪ ̃Ȃ ԍ ‰ ̆ ῇ ̂

Ḥ ̃Ȃ 

 

14̔ P440 Һ  
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    ̆ Ҝ ῤ̆ 14̂

ԅ Ḥ ̆ 4.3 ĺĺ ҍ ᾝ̃Ȃ 

 

4.1 P440 

ץ ̆ ̔ 

¥ USB ῀ 

¥ └ѿ ̆ ῀ 

¥ ҉̆ ѿҩ ҩ Ḥ 

 

Ҋ↓ҽѿ֓ץ ̔ 

1 U̔SBĺĺ ץ USB ̂J5̃ ҍ USBᶫ ̂J13̃

῀ Ȃ 

ץ2̔ ĺĺ ץ RJ45ץ ῀ ̆ USBᶫ

̂J13̃ ҹ ᶫ Ȃ ץ--4.4.5 IP № IP

Ȃ 

3̔ ĺĺ ץ SPIȁұ CAN ᶏ

῀ Ȃ ᶫ ҍ Ȃ Ҋѿ ᴪױ ׃

ץ ԍ ҩ Ȃ 

4̔ ĺĺ SPIȁ ұ ҍ CAN̆

ᶫץ ҍ ȂҊѿ ᴪ ׃ Ȃ 

ץ5̔ ĺĺ ץ ԍᶫ ҍ ̆ ᶫ

ԍҍ Ḥ ץ MAC Ḥ ̆p ҉ ᶫѿҩץ

PHY Ȃ 

 

    ҉ Ҭ ѿ֓ GPIO ̆ Ҋѿ ᴪ Ȃ 

4.2  

15aȁ15bȁ15cȁ15d 15e ԅ Ȃ 

 

Ḥ ̂ESD̃ Ḡ ̂ ҹ¤8kV̆ ҹ

¤15kṼȂḤ ṿҹ 3.3V̆ 1.8V̆ CAN Ҋ

ṿ̆ ῀ Ҍ ҹῒזṿȂ ֓ ̆ᴪ P440

Ȃ Ⱶ ᾧ ̆Ҍֽ ҹᴪ ̆ ғ

Ҍ Ḡḱ ῤȂ 
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֓ ԅľḠ Ŀ̆ ֓ ⱳ ᴪ Ȃ

P440 ҉̆ Ӈ ֓ ľḠ Ŀ ҍ

̆ ҉ ῒז Ȃ 

 

ץ ױ ᴆ ԓ ĺĺ Ҭ Ȃ 

 

̆ ѿҊ῏ԍұ ̂TX/RX̃ Ȃľ

ұ TXĿ ׆ P440 ⌠Һ ̆ľ ұ RXĿ P440׆Һ

Ȃ ұ ᵬ 3.3VȂ 

 

15a̔ J11ĺĺ  
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15b̔J10ĺĺ  

 

    SPI SPIҬ Ҭҹ 4̆

Ҭҹ 2 
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15c̔J8ĺĺץ  

 
15d̔J6ðð ҙ  
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    ҙ ΐ ᶫ ᶏ GPIO ҍ ῒ̆ᵩ

Ȃ ֓ ̆ ױז Ạ ֟ Ȃ

ᶏץ ҩ ᵖ ℗ Ḡ ҍᴋᵥḤ ̆ ᶫ

̆ ↕ᴪ ῒҤ Ȃ 

 

15e̔ J7ðð 0.1 ұ  

 

15f̔ J11 №  

 

15g̔ J10 №  
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15h̔ ұ №  

4.3 ҍ ᾝ 

4.3.1 USB ҍ ᶫ  

 

P440 ᵬҹľ ᴆĿ ᶫ ѿҩ ҩ

ѿҩ ҙ Ȃ ң ᶫ Ҍ ӊ Ȃᵬҹ ᴆ P440

USBʟ ̂J13̃ᶫ Ȃᵬҹ ҙ P440 ץ ̂J11̃

Ӟ ץ ̂J10̃ ᶫ Ȃ ᴆҌ

ᶫ ̆ ҙ Ҍ USBʟ ᶫ Ȃ 

 

ѿ ῃⱳ Ḡ Ҍᴪ Ҭ ῀

48V USBʟ ῀ 5V ̆ ↕ P440 ᴋ

ᵥ USB P440 ֟ Ҥ Ȃ 

 

4.3.2 Ḡ  

    ῀̂ VCC_Maiñΐ Ḡ ⱳ ̆ ғ ץ ᴋᵥ 4.5V 48V

ӊ ꜚȂ 

 

4.3.3 ң ᶫ  

    ң ץ P440ᶫ Ȃѿ ̆

ѿ ᶫ ̆ J10 ҉ ұ

1#  1#  

J7 ұ

 
J4Ḡ
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̂Power_Enable_H̃ ῏ P440 Ȃ ץ

Ҍ ’Ҋ Ȃ 

4.3.4  

    P440 ԅ ⱳ ̆Έҩ ȁ ץ ῤ

Ҍ Ҝ ̆ Ҍҍᴋᵥױ Ḥ Ȃ ѿҩ

ѿҩ0.01ɛFҍ 1.0MOhm ҍ Ȃ

ᵝ 14Ȃ 

 

4.3.5 ̂Ḡ Ҝ̃  

    ᶫ ̆ ↕ ֓ Ȃ ӊ ԍḠ Ҝ

ҍ ≢Ȃ ̆ѿ ᴪ Ḡ Ҝ Ȃ ԍ

֓ USB ῀ ȁ USBᶫ ᶫ

̆ Ҍ ῏ױז Ȃ P440

⌠ѿҩ֟ Ҭ ̆ ӞҌ ָӇ Ȃ 

 

    ᶏ ץ ҙ GPIO ̆

ᴪ₮ Ȃ Ḡ Ҝ ѿ ̆p ֓ ’Ҋ ᴪ Ȃ

ԍ ֓ ᶏ ֓ ̆ ץ ҩ Ȃ 

 

4.3.6 P440ᶫ  

    ѿҩ ‰ P440 ᵬ 2W ⱳ ̆ ңҩ

Ȃ ᾢ ᾝ ᴆ ᴪ ῒ̆ ᴪ

῀ ᵞȂ ҉ ҹ ᵬ 5V Ȃ 

 

16 ԅңҩҌ P440 5V ᶫ ᴆҊ

’Ȃ ҉ ᴰ ̆ ᵬҹ

ᵬ ᵬҹ ᵬ Ȃ ֓ ΐ ῖ Ȃ 
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16̔ ң ף P440̂ ̃ ᵬ ᵬҹ ₱ ̆ ᵬ 

№ҹ ̂ ̃ ̂ ̃ 

 

    17 ҉ ῀ ̆

ԍ ғ ҉ ᴰ ҹ 37Ņ

Ȃ 

 

17̔ P440 ᶫ  

    ҹ ̆ ңҩ҉ץ ῤ̆

ῃ Ȃᶛ ̆ѿҩ ᵬ ҹ 5V̆ ᵬ ҹ 85Ņ

῀ⱳ ҹ 2.8W̕ ԍ 48V 85Ņ ᴆҊ ̆↕

1.44Ṑⱳ 4.032WȂ ֓ ᴋᵥ Ҭ
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ῃ Ȃ 

    P440 ΐ ѿҩ ̆ Ҋ Ҍ ӞҌ ̆ ᵞ

30%Ȃ 

4.4 Һ P440  

P440 5 Ҍ Һ ̔USBȁұ ȁSPIȁ CANȂ

ΐᵣ Ҭ ᴨ Ḥ Ȃ ֓

ҊȂΐᵣ ұ ↓Ḥ 4.2 ðð Ȃ 

 

῏ԍP440 Ḥ ̆ Time Domain API ӥȁ CҍMATLAB

ᶛף ȁץ ȇUsing the USB and Serial InterfacesȈҬ ӈȂ҉ץ

ᾣט֜ ᶫ̆ Time Domain ҉Ӟ ῏Ḥ Ȃ 

4.4.1 USB 2.0  

P440 USB ̂J5̃ USB 2.0 Ȃ ᶏ J5 ̆ ᵟ

ҩ P440 Ȃ ᶫ ̆ USBᶫ ̂J13̃ȁ

̂J11̃ 21 Ȃ 

USB ᴰ 480Mbps̆ Ҍ ҩ

└ ̆ Һ ȁUSB ꜚ ΐᵣ ȁP440

ץ Һ Ȃ 

4.4.2 ұ  

ұ ᵬ 3.3V TTL ҉ RS-232 /

̂UART̃ұ Ȃ ᴰ ҹ 115.2kbps̆ 9.6ȁ19.2ȁ38.4

ץ 57.6kbps ᴰ Ȃ ҹ 115.2kbpsȂ 

 

Ԋ ҉ ҉ ‗ԍ ꜚ ⱬȂ ᶏ

ꜚ ̆ Ḥ 2Ṑ 921.6kbpsȂҌ

Ҋ ᵬ ⌠Һ ұ └Ȃ ̆

Time Domain ѿ 30cm 460.8kbps ᴰ

Ȃ 

 

ұ ̂J11̃ ̆ ̂J10̃ ץ̆

ұ ̂J7̃ ҉Ȃ 
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    ұ ᶏ 3.3ᴟ ȂҌ 5ᴟұ ⌠ P440҉̆

҉Ҍ P440 ᴋᵥ ᵬ ṿ ԍ 3.3ᴟ ұ Ȃ ⱴ

P440Ȃ 

4.4.3 SPI 

SPI Ḥ ᵬ ҹ 3.3V TTL ̆ ҹ 16.0MHzȂ

⌠ Ḥ └ȂҌ ѿҩ ᴨ

ׅ ץ ⌠ 6~7Mbps ᴰ Ȃ 

 

SPI ₮ 5 Ḥ ̆ῒҬ 4 ῖ SPIḤ ̔CLK̆CSn̆ MOSI

ץ MISŎ ѿҩ ѿҩ 100K ҉ ᶏῒ 3.3 VȂ ԓ Ḥ

̂INT̃ ̆ ԍ ԍ׆ ₮ FIFOȂINT Ḥ ҉ ̆

Ҍ ∆ ҉ ꜚ Ȃ 18 ԅ ֓Ḥ ȂSPI׆ꜚ RXҍ TX FIFO

ҹ 4K x 8Ȃ 

 
18̔SPI ԑ Ḥ  

 

SPI ᾢץ 8ᵝ MSb̂ ᵝ̃̆ ҹ Ȃ

19 ̆ Ҋ ̂╠ ̃ᴰ ̆ ҉ ̂ ̃ Ȃ 

 

19̔ Ḥ  

 

Һ SPI ᵞ̂҉ Ḥ Ҭ CSñ ̆ ғ ѿҩ 8ᵝ ̆פ

Ȃ פ ѿᵝ̂MSb̃ ̆ ԋᵝӞ ̆ Ӈ

פ ѿҩ ̆פ ↕ҹΏ ̆פ ֓ פ 20Ҭ↓₮Ȃ

ҩ Ҭ ғḠ ҹᵞ̆ 8 ᵝ ҉Ȃ 21

Ҭ↓₮̆ 22ҹ Ȃ 
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20̔ SPI פ  

 

21̔  
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22̔  

 

ץ 4.4.4 IP  

ץ10/100 RJ45 ץ‰ ̆Ӟ ץ

̂J8̃ Ҭᵬҹץ RMII Ḥ Ȃ R̆MII Ḥ ̆

ⱴ῀ ץ ѿҩץ PHY Ȃ 

 

ץ Ḥ Ҍֽ ԍץ 10/100 ̆ ‗ԍ

ⱬץ Ȃ ̆ ᴰ Ḥ ̆ѿ ᵞ

⌠ ҹ 2MbpsȂ ѿ ғ Ҍ

ῒז ⱳ Cף ̆ Ӈ ᴪ ⌠ 4ṐȂ ץ

UWB C ᶛ 150-0107D MRM C Sample Applicationץ Ḥ Ȃ

ҩ ᴆ ץ Time Domain ᾣ ҉ ⌠Ȃ 

 

IP№ ң Ȃ P440 ᵬҹ PulsOn

ᴆᶏ ̆ IP ₮ ҹ 192.168.1.X̆ ῒҬ X RJ45

҉̕ P440ץľ ҙ Ŀ ̆ Ӈ IP DHCP№ Ȃ 

 

ᵬҹ ̆ ҍ҉ ᵌȂ ᵬҹѿҩ

ᴆ̆ ≢ ̂ID̃ᴪ ҹ X̆ ľ ҙ Ŀ̆ ≢

̂ID̃ᴪ ̆ ץ ᶫ API GUI Ȃ 

 

῏ԍ ᵥ ץ P440ץ ᵥ IP ≢ ̂ID̃̆ ץ

320-0328 Connecting to P440 with EthernetҬ ⌠Ȃ 

4.4.5 CAN 

P440 CAN TI SN65HVD231 CAN ꜚ ᶫ ̆ ꜚ

ᶫѿҩ 5V №Ḥ ̆ ᴰ ҹ 1MbpsȂ ԅ ῏ԍ ꜚ

Ḥ ̆ ץ Ҋ ₮ ת ̔

http://www.ti.com/lit/ds/symlink/sn65hvd231.pdf  

 

4.5 GPIO 

P440 15 ץ ӈ ῀ ₮ұ Ȃ № 3.3V

http://www.ti.com/lit/ds/symlink/sn65hvd231.pdf
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Ҋ ᵬ̆ᵖ ₃ҩ ᵬ ҹ 1.8VȂ ѿ ARM ̆ῒᵩ ῀

FPGAȂ ֓ұ ץ ӈҹ ῀ȁ ₮ ΐ ѿҩ ⱳ ȂSPI

ⱳ Ȃ Ҍ ᶏ SPI ̆ Ӈ ֓ SPI ץ Ῥ№

ԍ ⱳ Ȃ ֓ ץ ᴆ API └Ȃ 

 

֓ GPIO Ҍ ҍ ҩΐᵣ ῏ Ҍ № Ȃ

֓ ҩ Ȃ 23↓₮ԅ GPIO ῒ ῏ ҍ Ȃ 

 

23̔ GPIO ῏ ᵝ  

    ╠ ῏ ᴆ ̂ᶛ API ̃פ ץ └ GPIO Ȃ SPI

ⱳ ̆ ԍ SPIȂTime DomainῈ Ҋ ᴆ Ҭ

ᶫ GPIO Ȃ 

4.6  

    P440ΐ ңҩ ̆ ҹ A ҍ BȂ ҩ

ҹ ‰ SMA ̂Digi-Key ᴆ J801-ND̃Ȃңҩ

ᵬ Ȃ 

 

    P440҉ ѿҩ ῏ └ ᵥҍ ̆ Ҋץ
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̔ 

1̃A /  

2̃A ̆B  

3̃B /  

4̃B ̆A  

 

FIFE ֟ ᴰ ῏⌠ ׆

₮ Ȃ ӇẠ Ṝ ѿ № ᴪ ῏ ₮

Ȃ ҉̆ ⌠ Ӟᴪ ῏ ₮

Ȃ ’Ҋ Ҍ ̆ᵖ ׅױ ῏̆

ץ 20dB Ȃ 

 

῀ѿ SMA ̆℗ ≢ ̆ ↕ᴪ

Ȃ ӞҌ ̆ ↕ᴪ ᵬ Ȃ Ḡ ӊ

̆ ᵬȂ 

 

P440 ᶏ Ὲ Broadspec ̆ ᶏ ῒז ̆ ῏

ӥץ Ḡ ↕ȂӞ ῀ⱴץ ץ ҍ Ȃ

̆ᶏ ף ȁ ⁞ ȁ / ᴪ

ҍ ᵝҬ ӊ Ȃ ῀ ֓ ᴪ

Ẓ Ẓ Ȃ 

 

4.7  

P440 ңҩ ѿ̆ҩ FCC ᶛ 15.519 └ ѿ̆

ҩ ETSI EN ᶛ 302 065 └Ȃ 

 

ңҩ Һ Ҍ ӊ ԍ ‖ Ȃ Ҥ

̆ Ҥ ̆ ҉ ̆ ҉

̂ ̃Ȃ 

 

҉ ̆ ᶏ / LNA

Ȃѿҩ ҩ Ҋץ 24 Ȃ 
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24̔ ѿҩ Ḥ  

 

4. 8 ⱳ  

P440 ⱴ῀ѿҩⱳץ ̆ ⱳ 10dbȂ ѿ֓

ᵀ ꜚҬ ̆ ҩⱳ ᴇṿ ̆p ҩ ңҩ

Ԋ Ȃ 

ᾢ̆ⱴ῀ⱳ ⱳ ᴪ ₮ └̆

̆ ⱳ Ȃ 

ῒ ̆ ⱳ Ҍֽᴪ ⱴ ῤ ⱳ ̆Ӟᴪ ⱴ ⱳ ̆ᵖ ң

Ҍѿ ῏ Ȃ 

ⱳ Ҍ ѿҩ ᴪ Ȃ 

Ҭᶏ ⱳ ̆ᶏ

Ȃ 

4.9  

    P440ΐ 5 ̆ 14 ₮ԅ ױ ΐᵣᵝ ȂץҊ ֓

ⱳ Ȃ 

 

̂ RJ45 ̃̔ 

¥ ̔ ֦ ᴰ ҹ 100Mbps̆ ᴰ ҹ 10MbpsȂ 

¥ ̔ ֦ ̆ ԍ ᵬ ̆ Ȃ 

UWB ̂ RJ45 ᶷ ̃̔ 

¥ ̂ ̃̔ᵞ ̂ 0.5Hz̃ ᵬ ̆

̂ 10Hz̃ ֦ Ҍ֦ ̆ ₮ Ȃ 

¥ ̂ ᵬ ̃̔ Ҋ ֦ ℗ ̔ 

∆ ᴰ ̕ 
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∆ ᴰ ̕ 

∆ ᴰ ̕ 

∆ Ḥ ̕ 

∆ CAT ̕ 

∆ CAT ̕ 

ѿ MRM ̕ 

FPGA ̂ҍ UWB ѿᶷ̆ᵝԍ ̃̔ 

¥ ̔ FPGA ̆ ᵬҹ ᶏ ̆‰

Ḥ ̕ FPGA ᵞⱳ Ȃ 

Ҋץ     ῏ԍ Ȃ ῀ F̆PGA

ᴪץ 2Hz ̆ UWB Ҍ֦ ֦Ȃ ֦

5 ̆ ꜚ Ȃ ꜚ 2 1

̆ ↕ᴪ 1ҩ 1 ȂᴋᵥҌ ҉

ῤ ֦ ’ ҹ Ȃ 

4.10  

P440 ⱳ ҹ 2W̆ ѿ ⱳ Ȃ ⱳ Ҍ ̆ ֓

ⱴץ ҩ Ȃ ֓ ᴆҊ̆ ᴪ Ȃ

ῤ ᵬ̆ ̆ ᾣ ⱴ ̆ Ӈ֟

ᴪᶏ ҉ ⌠ Ȃ 

P440ῤ ᴰ ̆ Ȃ ᴰ ̆ Ḡ

Ҍ ’Ҋ ᵬȂ 

Ҋ↓ҽѿ֓ץ ⱴ ̔ 

ᶛ 1̔ 23Ņ̆ ԍ ꜚ ҉ĺĺ

32Ņ̕ 

ᶛ 2̔ 23Ņ̆ ԍ Ҍ ꜚ ҉ĺĺ

41Ņ̕ 

ᶛ 3̔ 23Ņ̆ Time DomainῈ ῤĺĺ

47ŅȂ 

5  

    Ҋ №≢ ԅ ȁҺ ᾝᴆ ץ ᵝ ҍ

Ȃ └ ᵝ ̆ ῤҹ ᵝ Ȃ 2

↕↓₮ԅ ᴆ ץ ױ ᴆ ᴆ Ȃ 
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29̔P440  

 

6ҩ ῤ ҹ 0.125 ̂3.175 ̃̆ 4# Ҝ Ȃ

0.25 ̂6.35 ̃̆ ᵝҬ ᾝᴆ ┘ ҹ 0.14

̂3.556 ̃Ȃ 

ȁ ץ № ᵝ ץ ’Ҋ Ȃ ֓

Ҭ ⱳ ԅ Ȃ 

IPCԋ ‰└ ̆ ץ Ҭ Ὲ ‰Ȃ 

 

 

30̔ ᵝ  
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    30ҍ 31 ₮ ӊ ᴆ ̆ RF SMA

ȁ ȁUSB ץ RJ45ץ Ȃ 

 

 

31̔ └ ᾝᴆ 

 

     ԍ ҉̆ ̆Ҍ ҉ 0.125

̂3.17 ̃ ῤ ᴋᵥᾝᴆȂ ̆ ᾝ

ᴆḠ Ȃ ᶏ ̆ ᴆ ҌѿȂ

῀ ᴆ̆ Ҋ Ҍ ᴆ Ҍ

Ȃ 

 

 

32̔ P440 ҍ I/O ᵝ ῒ  
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33̔ SMA ᵝ ҍ  

 

2 ԅ P440 ҍ ױ ᴆ ᴆ  

 

 

2̔ ᴆ  

 

 

҉ץ* SMAȁUSBץ 0.1 ұ ҹ ‰ᾝ ᴆ̆ ץ Ȃ

ᶭ ԍΐᵣ Ȃ ̆ ԍ ױ ⌠ ₃Ӎ ̆ ױ

Ȃ 
 

 

 




















