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RFIDב?  

 Radio Frequency Identification  

¸ Radio Frequency is an automatic identification method in which devices  

 called RFID readers use radio frequency waves to retrieve information  

 from RFID Tags  

 RFID is a non line -of -sight technology  

    which supports automated data  

    capture for many industries  

 RFID can communicate information on  

    a product, its condition, and its  

    history  



  

RFID ᾂ ᵖ 



  

RFID ᾋᾂ  ⅔ἲ 

 ■Ҽ ʾּקᵎ ʷѨ ˪ ѡ RFID ͖ὢ╢ Ἒʷּד ק⅔ ⅔ἲ 

¸ ͋, ᵖҔ, ἲ ≈„ 

͋ ᵖҔ IT ῳ  

Å ID Device comprised of a 
microchip and an antenna 
that store/transmit data  

Å Memory contains Electronic 
Product Code(EPC) that 
uniquely identifies each 
product  

Å Tags may be active or 
passive 

Å Data retrieved via an 
antenna from the RFID tags  

Å Data passed to systems  

Å Software gathers and 
manages data  

Å Data communicated into 
existing enterprise 
applications(WMS, ERP, etc.)  

Å Common digital language 
describes products  



  

RFID System Components(block diagram)  
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RFID ᾋᾂ  ῳ  
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RFID Ҽ□ 

1. RFID ͋ʷ ♫ ╢ ᾋᵖ…   

Вḯϫ NDC, ᶘҥ, ʷ˳, ♫Ɑ 

╪■ ӫ╢ ♩ṏᵎ ♄◌ ̃   

♆Ἳ Ѹ. 

2. Ҽᶶ╧ϫ ở↑■ ῳ╧ӭ› Ҋ  

♩ṏ₫ ■Ἒ  ˾♩(ṏῶ╖   

⌐  ⅔  Ӣϫ ᾂᵞ Ӣ 

ᵝ ) ♩ṏᵎ ♄◌ Ѹ. 

3. ♫ ╢ ừ (₠Ҳ, Ẉ╩ʷ Ӆ   

Ṇ˼ ӫ)› ̒  ♩ṏᵎ ʾּק 

̃ ♆Ἳ ѡ ϼṥ ἜἉᵎ   

Ѹ. 

1. RFID ͋ʷ ♆■͖ᴌ╖ 

 ʾּק ᶑ ῶ ϫѡ ╧ 

 RFIDᵖҔᴘṥ  ׇӭₓ  

 Ὕ ᾍ ᵎ ḗ̃ ╛҃ 

  Ὕ ▐Ҳᴙ Ѹ.  

1. ᵖҔѡ RFIDᴘ 

 ṥ  ḗ╕ Ң╧  

 ᵎ Ἂ ̃ ᵖ 

 ᵎ ⌐    

 ᾋᾂ ╓ᴘ ♆ѽ 

 Ѹ. 



  

RFID ᾑ͖ὢ 

ד♄  ᾋᾂ ד̃   ᾋᾂ  

ד Ὕ 
Ҋ  

 30 ~ 500   850 ~ 950  ╕ 2.4 ~ 2.5  

◌   ♣  ϸ╕ ᾋᾂ  Ẉ↑ 
 ͘ ╩ᾌ˛ᵖ(27ḅ  ╧ừ)₫ 

 е╕ ╩ᾌ ἳҲ ӫ╖ ♫̎ 

ѻ   ♣  ╕ ╩ᾌ ˛ᵖ 

- е╕ Ẉ↑ 

- ῶ ϫ₫ ͋/ᴃ╧Ẅ ở╧ʷ   

  ӆ ˼→ѡ ╩ᾌṩʷ 

↑   Ҳ 

- ṏῶ ♥͍ 

- ᶶᵃ (asset tracking)  

- ʷ  ╩ᾌ „ ᵖ ╧ἧ 

- Ҳ Ḑ ר ᶶᵃ 

  (railroad car tracking)  

- ˪╧  ■Ҽ  „ ᵖ ╧ἧ 



  

͋ 

 Tags can be read -only or read -write  

 Tag memory can be factory or field programmed, partitionable , 

    and optionally permanently locked  

 Bytes left unlocked can be rewritten over more than 100,000 times  



  

͋ 

 ╛↑◌ ₫ ᶶᵖ♅╩ ⅔̬ở › Ӹׇ RFID ᾋᾂ ╕ active  

    tags(battery powered) ϫ passive tags(reader powered) ᵎ ở↑  Ὕ 

    ▐Ѹ. 

Passive Active  

Å Powered by RF waves - no internal power  
Å Reflects energy radiated by reader  
Å Sized to product  
Å Used for track and trace, inventory, 

shipping  

Å Includes power source and transmitter for 
read/write capabilities  

Å Larger than passive tags  
Å Additional functionality, such as 

monitoring  
Å temperature, humidity, shock/vibration  

Å No batteries - Cost <$1  Å Cost range $20 -$50 

Å Effective range of up to 915cm  Å Effective range of 305m ╧ừ 

Å Examples: ExxonMobil Speedpass Å Examples: EZ Pass car toll systems, 
container environment monitoring  



  

͋╢ Ѹ‗Ἐ 

 Variations:  

¸ Memory  

Á Size (16 bits - 512 kBytes  +)  

Á Read-Only, Read/Write or WORM  

Á Type: EEProm, Antifuse , FeRam 

¸ Arbitration (Anti -collision)  

Á Ability to read/write one or  
many tags at a time  

¸ Frequency  

Á 125KHz - 5.8 GHz 

¸ Physical Dimensions  

Á Thumbnail to Brick sizes  

¸ Price ($0.50 to $250)  



  

͋ 

 ˛╢ ᶘӤ ˣ› ṥ ӆ Ὕ ▐Ѹ. 

¸ pallets or cases of product  

¸ vehicles  

¸ company assets or personnel  

¸ items such as apparel, luggage,  

 laundry  

¸ people, livestock, or pets  

¸ high value electronics such as  

 computers, TVs, camcorders  



  

Passive RFID ͋ 

 Passive RFID ͋ѡ Ἒ ʷּק ṥṧ╓ᴘ ̬ἘӅѸ. 

1. ᾏᵖ  ᵞ╧ ᴘ : ͎ʺ Ṩ ӈ  
   ᶹᵙ♠╬ ₡Ẅⱡ ⁄ ̕  ♬Ṓᵑ ˇѤѻ. 

2. ῶ ϫ: ♣ ᵑ ╪↔ ⁴ ᵙҗᴛ ♬Ṓᵑ    
   ♣Ἶ ѻ. 

3. ḯ♆: ̓ Ό Ϯᵑ ˁᾙἌ ͎ʺ  
   ᶹᵙ♠╬ ₡Ẅⱡ ⁄ Ṩ Ӊ ὡ ▓˭ ѻ.  

simple tags  
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RFID ͋╢ ṧᵃ 

ᶙ ⸗  ᵃ Ἇ  ᶕ 

♆Ҳ 
ᵭ  
ḟᾌ 

 ♆■ ˷ ḟᾌ  ừ ┘Ҳ 

 ♩♆ ˷ ḟᾌ  ♩♆┘Ҳ 

 ♆■┘Ҳḟᾌ  ┘Ҳ♆■˾ 

 ᵞ╧ ᴘ ḟᾌ  ḟở♆■˾ 

 ̘ḟᾌ  ͍ ♅№̘Ἅ 

͖‟ 
♩ṏ 

 ♩ṏᾌṇ   Ὕ 10 Ḓ╧  

 ṧᵃ Ң╧  Ḻ╧ᾂ  Ὕ K Ḓ╧  

  Ἒᾂ ḟᾌ 

 RO  ҳ  ♆↑  (Read only)  

 WORM  : ѻ╪ ͖ᴙ / ҳ  ♆↑  

 RW  : ╫̃ ῝͖ ʷѨ  (Read Write)  

♆∙ 
ḟᾌ 

Ѩ Ҽ  ̎͒♆ּק ϼ◌  

Ὕ Ҽ  ♆ּק ҃Ṇ  (ῶ ϫᴘṥ ) 



  

RFID ͋╢ ṧᵃ 

ᶙ ⸗  ᵃ Ἇ  ᶕ 

͖█ 
˛ᵖ 

ḉ   0 ~ Ὕmm  

͍♥  Ὕmm ~ Ὕ10m  

∙˳  Ὕ10m ~ Ὕm  

ừ 

ׇḾ  ׇḾ ừ╓ᴘ ḓ  

∙ ╢Ὕmm ˼רּ    

Ҽ♆  ּ20 ˼רmm♩Ҳ╢ Ҽ♆  

Ӣ  54x86xὝmm╢  

ừ■  ҂ḡừ■ ♩Ҳ╢ ừ■ ᶘ‗ 

ᾂ  ‗Ὕmm╢ ᵟҊᶘ ˼רּ  

 
 
 קּ
ᴃ 
Ḿ 

ˉṇ ừ  Ḑ ּק ˉˉ╢ ừ › ṥ  

Cartons or cases  item╓ᴘ ̬Ἐ ╢ˉ ש 

pallets  carton ╕ caseᴘ ̬Ἐ ╢ˉ ש 

loads  Truckloads, shiploads, or railcar loads ӫ╓ᴘ ש ˉ╢ ᴃ ᴘ ̬Ἐ 

IC  
┘ᶱ 

(chip) ͋ ḖҲ  IC ╖ ╧↑ ѡ (chip) ͋ 

ᶱ( )  ͋ LCἲ■ ╕ ׇᾂ  ἲ■ᴘ ̬Ἐӄѡ ᶱ (chipless) ͋ᴘ ̬ṧӇ 



  

EPC global RFID ͋ ṧᵃ 

Class0 Class1 Class2 Class3 Class4 Class5 

ˉ ⅔ 
♫Ɑở 
█ᴌ/╫͖ 
♆↑ 

ở↑■ 
█ᴌ/╫͖
♆↑ 

╫͖῝͖ 
ʷѨ 

/ὝҼ  

ḖὝҼ  
/╫͖῝͖ 
ʷѨ 

ѨҼ  
/╫͖῝͖ 
ʷѨ 

ѨҼ/ҳᵛ 
/╫͖῝͖ 
ʷѨ 

ѨҼ/ὝҼ  Ὕ Ҽ  ḖὝҼ  Ѩ Ҽ  

╫͖/῝͖ ╫͖♆↑ ╫͖῝͖ʷѨ 

♆ἻἘ̎ᵆ ϸ  Ѹ е  Ѹ 

ḡ ᵖ ᵖ ╘   /ᵞ͋Иώ ♆ּק 
קּ♆ ◌Ἐ 
↑╧ 

Ὕᶕ ͚  Ѹ   Ѹ ͚ Ѹ 

Ҳѽ˛ᵖ   Ѹ ͚  Ѹ ׂש  ʹ ͚  Ѹ 

ᶱἍᵩ 
И −  

͖Ѩ ╘ 
И −  
̬ἘʷѨ 



  

ד Ὕ› Ӹᵍ RFID ͋ Ẉ̧ 

Ҋ  ד Ὕ ♫ ᶕ ᶆᶘᵖ ↑ר ♫Ɑ  

  ◌ Ҋ 125  
HITAG 32bytes  Philips  

V700 112bytes  OMRON  

  ѻ Ҋ 13.56  

I-CODE 48bytes  Philips  

my-d 256bytes  Infinion  

Tag-It  32bytes  Texas Instruments  

FeliCa 4000bytes  Sony 

  UHFҊ 
915  

(800~950 ) 

Auto -ID  96bits  - 

┘Ẉ ᾂ ID  128bits  - 

 ᵞ╧ ᴘ
Ҋ 

2.45  

Ƶ  
128bits  

(read only)  
 ♫□ἲ 

Intelitag  1024bits  Intermec Technologies  

┘Ẉ ᾂ ID  128bits  
 ╩ὂ 

(T-Junction) etc  



  

ʸ̭╢ 433  RFID Tag Ẉ̧ 

̬ ṧ ḅ ̭ ┘ ׳ ╪ Ṓ  ̭ ̭♫  כ

ד ͋ Ὕ 

ᵖҔ ד Ὕ 
433.50~  
434.50  

433.05~  
434.79  

433.67~  
434.17  

433.67~  
434.17  

433.67~  
433.17  

ᵖҔ Ҋ  1  1.72  500  500  

ṆⱭḟᾌ FSK FSK FSK FSK FSK 

  ᴌ 0.04  6  ̭♫ ♫̭ כ   3.63 כ

 שׂ↑ở שׂ↑ở ♩╪שּ



  

UHF Tag Ẉ̧ 

UHF Tag ⸗ᵃ ᶘ  ᾈ 

Credit -card tag  

Tire-Tag in tire patch  

Tire-Tag reel -to -reel format  

8m UHF Tag  

Metal Tag  

Label Tag  



  

 ᴃḾ› ╢  RFID Tag ᶘᾈ 



  

RFID Readerב? 

 ҳ Ḑ ҳ ͖Ѩ╖ Ὕ ᶏ, RF ῶ ϫᵎ  Tag› Ң╧ ᵎ ͖ᴙ 

    ̃ ╫ѡѸ. 

RFID ᾋᾂ ╢ Ң╧  ᵏ 



  

ᵖҔ 

 RFID ᵖҔѡ ῳכ₫ ˆ╕ ͖Ѩ╖ Ὕ Ҳᴙ Ἇ˾ӄ‰Ѹ.  

¸ Interrogate  

¸ Communicate  

¸ Translate  

¸ Resolve 



  

ᵖҔ 

◌ Ṇד קʷּ ש  ₫ RFID ᾋᾂ ∙קּ ╖ ѡ ʷѨ  ◌ἲʷ ▐Ѹ. 

Manufacturing/  
Packaging  

Distribution  Retail/Hospital  

Å Applicators  
Å Stretch wrap  
Å Commissioning station  
Å Receiving dock portal  
Å Shipping dock portals  

Å Forklift enabled readers  
Å Perimeter doors  
Å Receiving Dock Portals 

Å Dock Portals 
Å Staging/holding  
Å Case Crusher/compactor 
Å POS locations 
Å Shelving 
Å Perimeter doors  
Å Carts and trolleys  



  

RFID frequencies  

 RFID ᾋᾂ ╕ ╕ Ҋ╖ ʷּש ӭḒ╧ᾂϫ  Ợ, ̐ , ╢  ╛↑ 

    ◌ ד ‹ Ὕ Ҋ╖ ở↑  Ὕ ▐Ѹ.  

Low Frequency  
(125Khz)  

High Frequency  
(13.56Mhz)  

Ultra high Frequency or UHF  
(960-960Mhz)  

Å Uses Magnetic field (Near field)  
Å Better able to penetrate non -metallic substances 
Å Ideal for scanning objects with high -water content  
Å Read range is limited to < 1ft  

Å Uses Magnetic field (Near field)  
Å Can work around goods with high water content  
Å Practical read range is in inches  

Å Uses Magnetic (Near field) and/or the Electric (Far field)  
Å Tags are more simplistic and hence less expensive  
Å Can be used for waters, coupled to metals for greater range  
Å Used for items, cases and pallets  
Å Read ranges from an inch to 100+ feet away  



  

EPC data format  

 RFID₫ Γ ở↑Ӆ EPC Ң╧  ᵳ╕ Ḓ ӢṏѸ ♩ ̃ ҳ Ѹ. 

UPC Ř Universal Product Code : Associated with Bar Code Technology. A 
means of identifying a manufacturer and generic object category.  

EPC Ř Electronic Product Code: A unique identification code associated 
with RFID Technology. A means of associating a manufacturer, object and a 
specific item via a unique serial number, allowing reference to a specific 
item, origination, date of production, etc.  


