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1. ISO 18000-3 ᾨ ѐ ᵐ ἱѐ ᴟ ϩ 13.56 MHz ᵍᵟ

 

ᵟ   

Ḵ ṻ ₁ ᶰ ╖ ἱ (RFID)ᵐ Ḅṇ ṸẈ

₴╖ϣ⁪ᶪ Ḅ ☼Ọ Ὶ╖ Ẉⁿṇᵐ₴╖ϣⁿ ẚᵌẈẙ ṇ

☼Ḅ ḛϨ⁪ Ḅ ⁿ ↕ ἢᵐềḴ ᴻϨṠⁿ 

Ϥ ₯↕ ṟ Ḅ ẙṸ ϥ  

Ḵ ᵐ ⁷ Ḵ ṻ 1 ☼Ὶ╖ᵐ ῏ϥ  

Ḵ 1 ₁ᶍ Ḵ ᵐ ◄ ϥ  

Ḵ ₤Ọ₣ ἢᶑẺϣᶰẕ ᵌẈ ṇϥ  

Ḵ 8 ₣ MODE ◕ ᵐ ϥ ᵍ⁪ ṕ₣ MODE

ᵍ ᾨ ϥ  

Ḵ Ḑ ἢⱱ 13.56 MHz   Ọ ϥ  

Ḵ Ḅ ᵷ ἳᵐⁿṇϥ  

( ) Ồ ἳ ᵐ ⸗Ϥ ᴚᵷ ṇ ᵌ ṕ —ϥ  

Ồ ἳ ᵐ Ọ ᵂẎ ISO↕ IEC ᶴ ⱱẐ ᶪ ἱ

↕ Ṭᴠϣ ᶨ ẍẙ Ṍ ₴ ⁿṇ ϥⱱỒᶑ ϣ ἳ Ọ

ᵐ ⸗ᵂẎ ISO↕ IEC ᶽϥ Ọ ᵐ Ḅ ᴠṻᵦḌ℗ ϥ  
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1.1 ṇ   

1.1.1 ⁷ Ḵ ṻ 1 ᵐ ῏ϣ ἢⱱ 13.56 MHz ἱ ᵐ

(Radio Frequency Identification, RFID)  ϣḴ ₁

Ϥ   ᵷ₴╖ ϥ  

Ḵ ☼ ᷀ᵐ╖ ṇⱱ 6 ☼ ╖☼Ọ MODEᵐ  ϥ 

Ḵ ╖ ₣ ᵅ ἢ MODEϥ 

Ồ₣ MODE כּ ᵕ ἢϥ  

ẕ ₣ MODE כּ ᵕ ἢϣ☼ᶰ▬Ồ ᵌ ᵕᵅ ϥ  

1.2 Ẑ◕   

1.2.1 Ẑ◕   

  ẐḴ ϣ ᴑḴ ᵍ ṕ ñ òḫ ṑ

ḙϣ  ẐḴ ᵍ₥ᶴ☼Ọ ố☼ṻṕᵐ ῏ϣẈ ᴨ

Ẑᾤ כּ  (Ḅ Ọ ᴋ῍ ₯ )ϥ  

Ẑ◕ ᶑּכḏ╖ ⱱ ISO/IEC 18047-3ϥ  

1.3 ᶇṇ   

CNS 12971-6 ἱ᷿Ͽ Ẻ IC ᷿Ѐ 6 ϩ ᵡṬ  

ISO/IEC 15693( ṻ ) ἱ᷿ѐ Ẻ IC ᷿ѐ Ẻ᷿ᶢ  

ISO/IEC 15963 ᾨ ѐ ᵐ ἱѐ ᵐ

ᴋ ἱ  

Ḵ ṻ 1  ᾨ ѐ ᵐ ἱѐ ừ ᵷ

╖  

ISO/IEC 18047-3 ᾨ ѐ ἱ ᵐ Ẑ◕ ᶑּכѐ 3

ϩ 13.56 MHz ᵍᵟ ᵐ ᶑּכ  

ISO/IEC 19762( ṻ ) ᾨ ѐỴ ἱ ℗ᾨ ѐ ↕ṇ  

1.4 ṇ   

ẚ ISO/IEC 19762g ☼ ╖ᵐṷ ṇ Ὡ ṇⱱḴ ϥ  

1.4.1 Ἃᾧ  

ᴋ ᶰ ᴚ ᴻ Ἃ ᵯ₃ ᵐ ᾨ ϥ  

1.5 ᵷ  

ẚḴ ṻ 1 ᵍ☼ ╖ᵐ ᵷ ᶰᵷᴠṻ ᵷ Ὡ ṇ

ⱱḴ ϥ  

å   ẚ MODE1 ᵍϣỒ ṕ ᴋ ᴕ (₂ẫϩЧ  å 75.52 

µ sШ ) 

1.6  13.56 MHz  ẚ Ϥ   ᵷ₴╖ ᵐ ῏  

1.6.0 ṇⱱḴ ₣ Ẻᵐ⁭  

1.6.0.1 ẫḴ ṻ 1 ☼Ὶ╖ᵐ ṕּכ  

Ḵᶎ☼ ╖ ⱱᶰ 13.56 MHz ἢ ἱ ᵐ



ἱ  ᵐ Ϥ   ᵷ₴╖ ᵐ╖ ϣ₥ᵣ Ϥ

Ẻᵷ ṕּכὩ Ḵ ṻ 1 ᵐ ῏ᴋ ϥ  

1.6.0.2 Ḵ ᵕ ◕  

Ḵ ╖₣ Ẉ ᵀἢⱱ 13.56 MHzᵐ MODEϥ  

⁮₣ MODE כּ ᵕ ἢϣᶬ ᾐ ₣ MODEẚ ἱ

ἢ ᵌ ề⸗ ᵕᵅ ϥ B ᵍṻ᷀ᴑẍ ᵂ ᵅ

ềẕϥ  

ừ 1. ⁿṇ ᵌ Ẉ ⁿṇ ₣ MODE ẚẈᴋ ṇᴢϥ  

2. ẍẙ Ḅ   ☼ⁿṇ ᴚϤ ◙ Ọ

ᴋ῍ ₯ϣỒ ₯Ḅ ἥ   ẚ ẙ ⁿṇ

◕ ϥⁿṇ  Ọ ṭ ᶴ ☼ⁿṇ   ϣ ẐḴ

ϥṠἻϣⁿṇ Ọ ṭ ῏ ◙ ₁

⸗ϣ ☼₁   ᶺᵩ ϣ Ẑ ϥ 

3. ẚ Ḵ ϣ ⱱ ᵕ

◕ϣ⁷ Ẻ Ḅ◙ Ử ϥẕỒ ᴑḴ

ḙϣ ừ ẙ◙ⁿṇ כּ ◙ ϥ

Ḅ   ẚ◕ ᶑ ϣἠ☼Ọ   ᵝὩ Ẑ

Ḵ כּ ϥ  

1.6.0.3 Ḵ ℗ Ẑ◕ / ◕  

  ẐḴ ϣ₥ / ℗ ᶍ MODE 1 ◙

MODE 2₣ ᵐᴋϣ ℗ Ḅᶰ₤ ᶍ ₣ MODEᵐ (ἠ₣

MODE ᵌḄẈ ᵕ ἢ )ϥ  

1.6.0.4 Ḵ ◕  

  ẐḴ ϣ₥ ᶍ MODE 1 ◙ MODE 2 ₣

ᵐᴋϣ ℗ ṠḄᶰ₤ ᶍ ₣ MODE ᵐ (ἠ₣ MODE

ᵌḄẈ ᵕ ἢ )ϥ  

1.6.0.5 ∏ᶷ ᵷ░Ἒ◕   

6.1 ᵷ 6.2 ᵍϣ ᴑ╖ ∏ᶷ ḙϣ

Ẉ ᴨ ᷀Ḅἢ ḵ₃░ἚṇᵐἋ ϥ  

ẍ∏ᶷ ốᵍϣ ₁ᴑẍ ∏ᶷᵐᾃ ╖ ᵷ₥ ṕּכϥ  

῎ ∏ᶷὩ ṕ ñḫ ò◙ñ ò∏ᶷϥ  

⁷ Ḵ ṻ 1 ϣḴ ₁ñ ò ñ ò∏ᶷϥ  

☼ᵢ ∏ᶷ Ẻ╖ ẚ 6.0.6 ỵ 6.0.9 ᵍϥ  

1.6.0.6 ḫ ∏ᶷ  

ḫ ∏ᶷ ☼Ọ ☼ᶍ ϣ

ᶍ ☼Ọ ḫ ∏ᶷϥ  

1.6.0.7 ∏ᶷ   

∏ᶷ ╖ẚ ᵍ ∏ᶷϥ ẚᾨ ᴢ ₤ ἅ



ᵍ ╖ᵐ☼Ọ ∏ᶷᵐ ᴚ ( ⁪ᵌ ╖ẫỒ )ϥ

ᵌᴋ╖ ᶍ ∏ᶷϥ  

◙ ἢ ∏ᶷϣ₥ ᶰḴ ᵍ☼ ╖ ᶑẺ

ἢϥ  

1.6.0.8 ∏ᶷ   

∏ᶷḄᶰ ☼ ϣἠᵌ ẚ ᵍ ╖ϥ  

∏ᶷ ᵌ ᶰᵌẈ ᶑẺ ṭἒ╖ ẚ ᵍ ₯◙

∏ᶷᵐ᷄ ϥ ᵐ ⁿṇ ∏

ᶷϥ  

1.6.0.9 ∏ᶷ   

∏ᶷḄᶰ ☼ ϣἠᵌ ẚ ᵍ ╖ϥ  

∏ᶷ ᵌ ᶰᵌẈ ᶑẺ Ỵ ṭἒ╖ ẚ ᵍ ₯

◙ ∏ᶷᵐ᷄ ϥ ᵌ ₁ ᶑּכᶰ ₴╖ , 

∏ᶷ ḭ ṇⱱ ṑ ,  ᵌ ⁿṇⱱ ᵐ RFID   ϥ  

1.6.1Ḵ MODE 1 ᵐ Ϥ   ᵷẍ ₴╖ϥ  

MODE 1 ᵌ₤ ₥ᶴ ☼╖ ᵐṭἒ₥ᶴ MODE ᵕ ἢᵐ

ᴚϥ  

1.6.1.1 /     

MODE1☼ ᵐ  ṇñ ℗ Ṷ‖òᾨ ᵐ /   ϥ  

1.6.1.2  

MODE 1 ☼ Ϥ   ᵷ ₴╖ ISO/IEC 

15693ᴋ ϣ G 6.1.3 ỵ 6.1.8 ṻ᷀ MODE 1

ừ ϥ  

1.6.1.3 Ẑ◕ ẍ ◕  

MODE 1 ᵐ Ẑ◕ ẍ ◕ ᵩἱⱱ ISO/IEC TR 

18046ᵷ ISO/IEC TR 18047-3 ᵍ ⸗ϥ  

1.6.1.4   

MODE 1ᵐ 13.56 MHz ᵍ Ẑ ISO/IEC 15693-2

ϥ  

1.6.1.5 ₴╖ ἢ ᶑẺ  

MODE 1 ⱱ 13.56 MHz ᵍ ᵐ ἢ ᶑẺ Ẑ

ISO/IEC 15693-3 ϥ  

1.6.1.6 ∏ᶷ  

MODE 1ⱱ 13.56 MHz ᵍ ᵐ∏ᶷ Ẑ ISO/IEC 15693-3

ϥ  

1.6.1.7 ỵ ᵐ  

MODE 1ⱱ 13.56 MHz ᵍᵟ ỵ ᵐ

Ẑ ISO/IEC 15693-2 ϥ  



1.6.1.8 ỵ ᵐ   

MODE 1ⱱ 13.56 MHz ᵍᵟ ỵ ᵐ

Ẑ ISO/IEC 15693-2 ϥ  

1.6.2 MODE 2ϩḴ ᵐ MODE 2 Ϥ   ᵷ₴╖  

MODE 2 כּ Ḵ ╖ ₥ᶴ MODE ᵕ ἢϥ  

MODE 2ᵌᵅ Ḵ ╖ ₥ᶴ MODEϥ  

MODE 2 ◕ ↕ Ẑ◕ (ISO/IEC TR 18046 and 

ISO/IEC TR 18047-3) ốᵍ☼ ϥ  

1.6.2.1 ╖ ϩ ↕ᵟ Ắ℗ ₯ (MAC) ϩ ỵ



1 ↕ᵟ Ắ℗ ₯ (MAC) Ϩ ỵ  

1 ↕ᵟ Ắ℗ ₯(MAC) Ϩ ỵ  

 ẏ   

M2-Int:  1 ἢ  13.56 MHz ° 7 kHz  

M2-Int:  1a ἢ  13.56 MHz 

M2-Int:  

1b 

ἢ  

(   ) 
ᵌ ṇ  

M2-Int:  1c ἢ  °100ppm (ᶒḴ  °50ppm) 

M2-Int:  

1d 

 

(   [FHSS]) 
ᵌ ṇ  

M2-Int:  1e 
ᾑṻ  

(   [FHSS]) 
ᵌ ṇ  

M2-Int:  2 Ἔṇ  

ᵐ ἥἠᵩ ϥ

Ẑ ᵯ₴ ϿETSIЀϤ

‰ ⌡ (FCC)ּכ ϣ⁪ Ẑ

ᵣ כּ ϥ  

M2-Int:  2a ễ ᴻ  
Ẑ ễᵐ ◙Ọ ễᵐ

ϥ  

M2-Int:  3 ᴵEIRP 

13.56 MHz  ᵣ ϥ  

ᴵEIRP ϥ  

ẐETSI↕FCC ᴵ ᵣᵢ (ᶒ

Ḵ ḵכּ ╖ ᵐ ᴵ

EIRP) ϣ⁪ Ẑ ᵣ כּ ϥ 

M2-Int:  4   

M2-Int:  4a ᵣ  ᵌ ṇ  

M2-Int:  

4b 
ḙ  

ẐETSIϤᶒḴ ᵀ ᵷ Ẑ

(ARIB) STD-T82ᵷFCC ᴵ ḙᵢ

ϣ⁪ Ẑ ᵣ כּ ϥ 

M2-Int:  5  
ẐETSIϤARIB STD-T82ᵷFCC ᴵ

ḙᵢ ϣ⁪ Ẑ ᵣ



כּ ϥ  

M2-Int:  6 ᾑ   

M2-Int:6a 

ỵ ễ (ᵟ

ⱱ∏ᶷ ᾿ ẖ ᾿ᵐ

∏ᶷᵐ

ϥ  

0ī50 µ s 

M2-Int:  

6b 

ễỵ (ᵟ

ⱱẖ ᾿

∏ᶷᵐ  

ᴵⱱ 0 µ s 

 

M2-Int:  6c 
◙ ᷄

ᴢᵲ  
0ī10 µ s 

M2-Int:  

6d 

◙ ᷄

ᴠ  
0ī10 µ s 

 

 ẏ   

M2-Int:  7  

PJM ( Ἃᾧ ) 

min. level +/- - 

 

M2-Int:  7a 
ᾑṻ (  

[FHSS]) 
ᵌ ṇ  

M2-Int:  

7b 

ᶢ  

(   ) 
ᵌ ṇ  

M2-Int:  7c 
ᶢ  

(   ) 
ᵌ ṇ  

M2-Int:  

7d 
 

ᵌ ṇ (  ) 

M2-Int:  7e ᵀἢ  ᵌ ṇ  

M2-Int:  7f  ᵌ ṇ  

M2-Int:  8  
ᾺẺ  (MFM) ( 4 ∏ᶷᵐ

MFM ↕ᴒ Ἃ000100m ᾑ ) 



M2-Int:  9 Ἃᵡ  423.75 kbps 

M2-Int:  9a Ἃᵡ יּ  Ẉ῍  

M2-Int:  

10 
 
ᵌ ṇ  

M2-Intϩ11  ᷅ ᴋ MFM ᵸ  

M2-Int:  

11a 
 

16Ἃᵡ  

M2-Int:  

11b 
ᾘיּ  

∏ᶷ ╖ ᴋ ∏ᶷᵐ ├ᶰᵷἋ

ᵡ ᾑϥ ᷅Ὕ 3 ᵩϩ  

· 9ἋᵡỌ MFM ᵐẈ῍ἋᵡἉϥ 

· MFM ᵸᵌ᷀ ẚḸ

ᵍϥ ᵸ᷅Ὕ4 Ὰ ᾑṻϣ

ᵩἱṊᴋ 2Ἃᵡ Ϥᴋ 1.5Ἃᵡ

↕ᴋ 2Ἃᵡ ᵩϥ 4

╖ ᴋ Ἃᵡ ᵐ ├ϥ  

· ᾊ 0Ἃᵡ╖ ᵐ ᾿ϥ(

1₣ Ḅἅ ∏ᶷ ) 

M2-Int:  

11c 
ἋᵡẈ῍ᾑṻ  

M2 Int:  11b 

M2-Int:  

11d 
Ẉ῍ᾑṻ  

M2 Int:  11b 

M2-Int:  

12 
♁ (   ) 

ᵌ ṇ  

M2-Int:  

13 
Ἃᵡ ᾑ  

LSBṶ  

M2-Int:  

14 
 

℗ Ṷ‖ (RTF)  ϣ ễ₭

Ọ ∏ᶷϣ ẖכּ ϥ  

M2-Int:  

15 
ᵯ  

ᵌ ṇ  



  

 

 

 

 

 

 

 

1 ₣ Ḅἅ ∏ᶷ  

6.2.2 ỵ  

2 ỵ 2 ₣ Ḅἅ ẖ  

2 ỵ  

 ẏ   

M2-Tag:1 ἢ  13.56 MHz °3.013 MHz 

M2-Tag: 

1a 
ἢ  

ᵌ ṇī  ᵌ⁷ ἢ

ϥ  

M2-Tag: 

1b 

ἢ  

(   ) 

ả ἢ  ϩ Ọ8 ẖ

Ḅ ϥ ⁿṇᴋ ᾃ

ẖ ϥ Ḅⁿṇ8 ᵐיּ

ᴋϥỒ יּ Ṋ ᴚ

ᵩ ṆỬ₃ϥ  

  

kHz 

ᵩ 

ᶚ  

A 969 14 

B 1233 11 

C 1507 9 

D 1808 7.5 

E 2086 6.5 

F 2465 5.5 

G 2712 5 

H 3013 4.5 
 

M2-Tag: 

1c 
ἢ יּ  Ẉ῍ϥ  

 

Ẉ῍ậἉ MFM ᵸ 

1 

2 

Ἃᵡ   



M2-Tag: 

1d 

 

(   [FHSS]) 
ṇᴋ ᾃ ẖ ϥ 

M2-Tag: 

1e 

ᾑṻ  

(   [FHSS]) 
ẖ ϥ  

M2-Tag: 2 Ἔṇ  8 ẖ 106 kHz  

M2-Tag: 3 ᴵ  EIRP ᵌ ṇ  

M2-Tag: 

4 
 ᵌ ṇ  

M2-Tag: 

4a 
ᵣ (   ) ᵌ ṇ  

M2-Tag: 

4b 
ḙ  ᵌ ṇ  

M2-Tag: 

5 
 ᵌ ṇ  

M2-Tag: 

6a 
ỵ ễ  0ỵ200 µ s 

M2-Tag: 

6b 
ễỵ  50ỵ 100 µ s 

M2-Tag: 

6c 
◙ ᷄ ᴢᵲ  ᵌ ṇ  

M2-Tag: 

6d 
◙ ᷄ ᴠ  ᵌ ṇ  

M2-Tag: 

7 
  

M2-Tag: 

7a 
ᾑṻ (   [FHSS]) 

ẚ ◙

ᵣ ẖ ϥ  

M2-Tag: 

7b 
ᶢ (   ) ᵌ ṇ  

M2-Tag: 

7c 
ᶢ (   ) ᵌ ṇ  

M2-Tag: 

7d 
ᶚ  ᵌ ṇ  



M2-Tag: 

7e 
יּ  

8 Ḅṇ יּ ϩ  

  

kHz 

ᵩ  

ᶚ  

A  969 14 

B 1233 11 

C 1507 9 

D 1808 7.5 

E 2086 6.5 

F 2465 5.5 

G 2712 5 

H 3013 4.5 
 

M2-Tag: 

7f 
יּ יּ  Ẉ῍  

M2-Tag: 

7g 
יּ  BPSK (ᴒᵡ ) 

M2-Tag: 

7h 
ᵀἢ  ᵌ ṇ  

M2-Tag: 

7i  
 ᵌ ṇ  

M2-Tag: 

8 
 ᾺẺ (MFM) ( 44) 

M2-Tag: 

9 
Ἃᵡ  105.9375kbps 

M2-Tag: 

9a 
Ἃᵡ יּ  Ẉ῍  

M2-Tag: 

10 

 

( [FHSS]  ) 
ᵌ ṇ  

M2-Tag: 

11 
 ᷅ ᴋ MFM ᵸ  

M2-Tag: 

11a 
 16Ἃᵡ  

 



 

 ẏ   

M2-Tag: 11b ּיᾘ  

ẖ ╖ ᴋ ∏ᶷᵐ ├ᶰᵷẖ

ᾑϥ ᷅Ὕ 3 ᵩϩ  

· 9ἋᵡỌ MFM ᵐẈ῍ἋᵡἉϥ 

· MFM ᵸᵌ᷀ ẚḸ

ᵍϥᵩἱṊᴋ 2Ἃᵡ Ϥᴋ 1.5

Ἃᵡ ↕ᴋ 2Ἃᵡ ᵩϥ 4

╖ ᴋ Ἃᵡ ᵐ ├ϥ 

ᾊ 0Ἃᵡ╖ ᵐ ᾿ϥ  

( ᶰᴠ 39) 

M2-Tag: 11c ἋᵡẈ῍ᾑṻ  M2-Tag: 11b 

M2-Tag: 11d Ẉ῍ᾑṻ  M2-Tag: 11b 

M2-Tag: 12 ♁ (   ) ᵌ ṇ  

M2-Tag: 13 Ἃᵡ ᾑ  LSBṶ  

M2-Tag: 14   

M2-Tag: 15 ᵯ  ᵌ ṇ  

M2-Tag: 16 ễ ᴻ  40 

 

 

 

 



 

 

 

Ẉ῍ἋᵡἉ                 MFM ᵸ 

 

Ἃᵡ  

 

 

1 

 

2 

 

 

2 ₣ Ḅἅ ẖ  

1.6.2.3 ἢᶑּכᵐ  

1.6.2.3.1  

Ồ ╖ ↕ ᵐ ᵍᵟ ◕ϣ ↕

ᵐ᷄ ↕ Ẏ ϥ  

Ẻϥ Ṋⁿṇ ↕ ᵍề ᵺ ϣ

Ḅ ᷄ Ṋ ỵ ϥ ᴚ (fc)

(13.56 MHz ° )ϥ ẚ ἢ ᵣṭἒἋ

₁ ᴚϥ  

ᴚ ᵐ Ἃᾧ (PJM) ∏ᶷṊ ỵ ϥ

PJM Ṋ ᴚ ᵍ ᴻ ἋᾺ ϥỒ Ἃ

ᵐᾺ ᵟⱱ +/- ↕+/-2.0°ᵐ ϥẚ PJM₥ ϣ ỵ

ᵐ᷄ ᵿϥPJMᵐ ᵌᴵⱱ ᵐ ├ ϥ

Ἃ ↕ ϣẫỒᵢ Ἃ ṭ Ἃ

Ửᵌ ϥ Ἃᾧ ⱱ Aϥ  

∏ᶷᵐ 423.75 kbpsϨ ⁿṇ ᾺẺ

(MFM)ϥ  

ᵍᵟ ἢ ṷ ᵀ ϥ ṷ ᵀ ἢ

PJM∏ᶷϣᶪẈ ễả ẖ ϥ ⁿṇ᷊

ᵀ ἢϥ  

ẖ Ṋ Ẻ ẐϣỬ ᵺ ᵐ

Ṋ יּ ϥ יּ Ṋ ᴚ ᵐ ᵐ ᵩ

ṆỬ₃ϥ  

Ḅᶰ 8 ᵐᴋϣיּ ᵟⱱ 969 kHz↕ 3013 

kHzϥẖ 105.9375 kbpsϨ ⁿṇ ᾺẺ



(MFM)ᶪ ỵ ềיּ ᴒᵡ ϥ  

ᴑ ╖ᵌẈẖ ᵂẈ ễ₭ϣ ẖ Ọ

ϣᶰ ᵿ Ἃיּ ϥ  

1.6.2.3.2 ỵ ᵐ ᵟ  

ᴚ ᵐ PJM ∏ᶷṊ ỵ ϥ∏ᶷ

423.75 kbpsϨ☼Ọ ∏ᶷ PJM ᵐ MFM ϥ  

1.6.2.3.2.1   

ᴚ ᵐ PJM ∏ᶷṊ ỵ ϥPJM

Ṋ ᴚ ᵍ ᴻ ἋᾺ ϣẫỒᵢ

Ἃ ṭ Ἃ Ửᵌ ϥ  

ᵐ ἢ ἐ ᴻ PJM Ἃ ϣỒἋ Ằ

FCCϤETSIּכ ᵷ ᵣ כּ ϥ  

3 ᵐ PJM ᾘיּ ,  3∏ᶷ

ϥ  

 

3 ∏ᶷ ᶑẺ  

 3 ð ∏ᶷ  

 ᴻᵯ ᴵᵯ ᵡ 

Ἃ        +D̄, -D̄ 2,0 4,0 deg. 

70% Ἃ ᵐ῎ ḦὩ

 

0 170 ns 

 

70% 

יּ Ἃ 

Carrier phase   

ᾑ

time 

-D̄ 

+D̄ 



ẚỒ , Ἃ

95%m ᴢ 

0 1,0 µs 

ừ: ṭἒ ₩ Ἃ ᵌ ᵐ 5%, ṭἒἋ Ἃ ᵐᵲ ẚ 10%

ỵ 90% ᵌᴵⱱ 40 nsϥẚᴠ ∏ᶷ , Ἃ ϥ 

1.6.2.3.2.2 ↕  

∏ᶷ 423.75 kbps (fc/32)ϥ ∏ᶷ

ⁿṇ Ἃᵡ 2.3599 µ sϥ  

☼Ọ∏ᶷ PJM ᵐ MFM ϥἋᵡᵐ

ⁿṇ MFM ϥMFM Ọᴒ Ἃ ᵍכּ ᵿ

ἜỌϥἋᵡ Ṋ Ὰ ₃╖ ϥỒ

╖ ẫᴠϩ  

 Ἃᵡ 1 ╖ ṊἋᵡ ᵍ Ὰ ϥ  

 Ἃᵡ 0 ╖ ṊἋᵡ ├ Ὰ ϥ  

(3) Ἃᵡ 0 Ἃᵡ 1 ᶶ ᵌᾺ ϥ  

ⱱᴒ ἋậἉ 000100 ∏ᶷ MFM ϣ 4 ∏ᶷ

ᵐ MFM ↕ᴒ Ἃ 000100ᵐ ᾑ ₂ϥ₦ ᾑ

ṕⱱ 4 ∏ᶷᵐ MFM ↕ᴒ Ἃ 000100ᵐ

ᾑ ᵖ 2 Ḅἅ∏ᶷ ᵐ MFM ↕ ᾑϣ

ᴚ ᵍẈ῍ᵯϣẫ Ẉ῍ᵯϣ ⁮ ẚ ℗ +/- 

0.04 ɛs☼ ṕ ᾑᵍ Ṇϥ  

 

          

0 0 0 1 0 0 

  

2.36 ɛs 

  

1.18 

ɛs 

 

1.18 

ɛs 

   

 Ἃᵡ      

4 ∏ᶷ MFM ↕ᴒ Ἃ 000100ᵐ ᾑ 

1.6.2.3.2.3 ỵ  

∏ᶷ ╖ ∏ᶷᵐ ├ᶰᵷἋᵡ ᾑϥ∏ᶷ

᷅ 3 ᵩϩ  

 9 Ἃᵡ Ọ MFM ᵐẈ῍ἋᵡἉϥ  

(2) MFM ᵸḵ᷀ ẚḸ ᵍϥỒ ᵸ Ṋ

ᴋ 4 Ὰ ☼ ềϣ⁪ ᴋ 2 Ἃᵡ Ϥ

ᴋ 1.5Ἃᵡ ↕ᴋ 2 Ἃᵡ ᵩ ϥ 4

╖ ᴋ Ἃᵡ ᵐ ├ϥ  

ᾊ 0 ╖ ᵐ ᾿ϥ  



5 ⸗ 2 Ḅ ∏ᶷ ᵐẈ῍ἋᵡἉϤ ᵸ↕

ᾊ 0 Ἃᵡϥ  

 

 

 

2 

 

Ἃᵡ  

1 

 

 

MFM ᵸ Ẉ῍ậἉ 

4.72ɛs 4.72ɛs 3.54ɛs 2.36ɛs 

ȉs 

 

5 2 Ḅἅ∏ᶷ ᵐ MFM ↕ ᾑ  

1.6.2.3.3 ỵ ᵐ ᵟ  

ẚ BPSK ☼Ọẖ MFM Ṷϥ ẖ ⁿ

ṇ 8 Ḅ ᵐᴋϥיּ  

יּ 1.6.2.3.3.1  

ⁿṇ 8 ᵐᴋϥỒיּ יּ Ṋ ᴚ ᵐ

ᵩ ṆỬ₃ϥ 4 ṕ ↕ ᵩ ϥ  

4 ↕ ᵩ  

 (kHz) ᵩᶚ  

A 969 14 

B 1233 11 

C 1507 9 

D 1808 7.5 

E 2086 6.5 

F 2465 5.5 

G 2712 5 

H 3013 4.5 

1.6.2.3.3.2  



 

יּ  

ừϩỒ ṕ ẖ ᴢ יּ ϣẈ Ḅṇẚᴠ יּ ϥ 

 
 

 

 

 

 

₥ᶴ  ↕יּ

ᴟ יּ  יּ

13.56 

MHz 

20dB  

13.56+ 

3.10MHz 

ᵐẖ Ṋ Ẻ ẐϣỬ ᵺ

ᵐ Ṋ יּ ϥ ᾦ ϥ

ᶰ BPSK ᶑẺ ỵ ϥיּ  

  Ḵ כּ ϥ ᴑ ╖ᵌẈ ẖ ᵂ

Ẉ ễϣ ẖ Ọ ϣᶰ ᵿ

Ἃיּ ϥ  

ừϩ ₂Ử‖ϣ ẖ 105.9375 kbpsm MFM

ṷ 0 ϣ₥╖ Ắẚ ẖ ᵣ (ẫᶰ

ᴠ 6 ẖ ⸗ )ϥẫỒ ₯ Ẑ

( ITU) 1 ↕ 2ϣᴨ ẐᶒḴּכ ϥ  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 ẖ  

  

1.6.2.3.3.3 ↕   

ẖ 105.9375 kbps (fc/128)ϥ ∏ᶷ

ⁿṇ Ἃᵡ 9.4395 µ sϥⁿṇ

BPSKϥ  

ẖ ⁿṇ 8 Ḅ ◕ ᵐᴋϥỒיּ

יּ Ṋ ᴚ ᵐ ᵩ ṆỬ₃ϥẖ ⁿṇ

MFMϣᶪẖ ỵ ềיּ ᴒᵡ (BPSK)ϥ 

6.2.3.2.2 ṕ MFM ϥ 7 ṕ -ẖ ᵐ

MFM ↕ 2 ἋậἉ 000100ᵐ ᾑᵐ ₂ϥ₦

ṕẚ 7 ẖ ᵐ MFM ↕ 2 ἋậἉ 000100



ᵐ ᾑ 8-2 Ḅἅ ẖ ᵐ MFM ↕

ᾑϣ ᴚ ᵍẈ῍ᵯϣẫ Ẉ῍ᵯϣ ⁮ ẚ

℗ +/- 0.15☼ ṕ ᾑᵍ Ṇϥ  

 

          

0 0 0 1 0 0 

  

9.44 ɛs 

  

4.72 

ɛs 

 

4.72 

ɛs 

   

 Ἃᵡ      

7 ẖ MFM ↕ 2 ἋậἉ 000100ᵐ ᾑ 

 

1.6.2.3.3.4 ỵ  

ẖ ╖ ẖ ᵐ ├ᶰᵷἋᵡ ᾑϥẖ

᷅ 3 ᵩϩ  

(1) 9 ἋᵡỌ MFM ᵐẈ῍ἋᵡἉϥ  

(2) MFM ᵸᵌ᷀ ẚḸ ᵍϥ ᵸ᷅Ὕ 4

Ὰ ᵐᾑṻϣᵩἱṊᴋ 2 Ἃᵡ Ϥᴋ 1.5

Ἃᵡ ↕ᴋ 2 Ἃᵡ ᵩϥ 4 ╖ ᴋ

Ἃᵡ ᵐ ├ϥ  

 ᾊ 0ϥ  

8- 2 Ḅἅ ẖ ᵐ MFM ↕ ᾑϣ ⸗ 2

Ḅ ẖ ᵐẈ῍ἋᵡἉϤ ᵸ↕ᾊ 0 Ἃ

ᵡϥ  

 

 

 

 

 

 

 

 

 

 

8- 2 Ḅἅ ẖ ᵐ MFM ↕ ᾑ  

 

 

Ẉ῍ậἉ 

Ἃᵡ  

MFM ᵸ 

1 

 

 

2 

 

9.44us 18.88us 14.16us 18.88us 



1.6.2.4 ₴╖  

5 ₴╖  

 ẏ   

M2-P: 1 ἒ Ṷ‖  

Ṷ‖ (RTF)  ϩ ẖכּ

ϣ ₥Ṷễ₭₃Ỵ Ọ

∏ᶷϥ  

M2-P: 2 ╖ὧ ᴚ  Ḅ ╖ὧ◙ề ╖ὧϥ  

M2-P: 3 Tag ID  

M2-P: 

3a 
Tag ID  

64Ἃᵡ  (32Ἃᵡ ╖ ἱ ϣ 16Ἃᵡ

ṇ ἱ ↕ 16Ἃᵡ ἱ )ϥ 

M2-P: 

3b 
Tag ID Ẻ  6.2.5.6 ỵ 6.2.5.9 ϥ  

M2-P: 4 ℗ᴵᴻ  Ἃᵡ (16Ἃᵡ )ỵ ᴵ ᴵᴻϥ  

M2-P: 5 ᴕᴵᴻ  
6.2.5.14 ╖ ∏ᶷϣ ᴻ↕

ᴵ ᴕᴵᴻ ⁷ ᾨϥ  

M2-P: 6 ℗ṟⱴ  1.282ms +̓́ 16Ἃᵡ150 µ s ( Ἃᵡ )ϥ  

M2-P: 7 ᴕṟⱴ  
1.282ms +̓́ 16Ἃᵡ75.5 µ s ( Ἃᵡ )ϣ

ᵌ᷅ ᵐ♅ ↕ ᴕ ϥ  

M2-P: 8  
16ἋᵡCRC ỵ ϣ32Ἃᵡ

ỵ ϥ  

M2-P: 9 Ḹ  ϥ  

M2-P: 

10 
ᴵᴻ  ⁷ ϣ ᾨ ₯ϥ  

M2-P: 

11 
∏ᶷ ░Ἒ◕  

∏ᶷ 16Ἃᵡ ϣ16Ἃᵡ ᵣḄ

₯ẙ░Ἒϥṑ Ḅἳṇ 8 ∏ᶷ

ẺϣẍỌ16 ░ἚᾘẺϥ  

 

1.6.2.5 ₴╖ ἢᶑּכᵐ  

1.6.2.5.1  

Ẻϣ᷄ ỵ Ṋ (HF)

ϣⁿṇ ↕ ᵣ Ẑᵺ ϥ  



↕ ᵐ ẚ ℗ Ṷ‖ (RTF) ᴢ ἅϥ

ẚ ᴚ ϣ ῖ ẙ Ọ ∏ᶷϥễ₭Ọ

∏ᶷ ϣ ẖ ỵ∏ᶷϥ  

ⁿṇ Ἃᾧ (PJM)ϣẈᴢ 6.2.3 ϥ  

Ἃᵡ ░Ἒ 1 Mbitϣ☼ᶰ  ᵣ Ḅᶰᵲ ϣἠ

ⱱ ╖ / ϥ  

ả ἱ ἢ Ṋⁿṇᵩ ᵩ ả ℗ (FTDMA)

ᵐ Ẑ ϥỌ 8 ẖ Ḅ ⁿṇϥ ᴑẖ Ọ ∏

ᶷϣ῎ ᴋ ₃ ₥ẖ ϣⱱ ẖ

Ṋ ᴋốϥễ₭ᴠᴋ Ọ ∏ᶷ ϣ῎

ᴋ ₃ ₥ẖ ϥ ⁿṇ

₃ẖ ᶑּכϣ ẚ῎ố Ọ ∏ᶷ ϥ ᴑ

ϣ Ḅᶰ ẖ ϥ ẖ

ϣ ᵌ ′ᴋ ẖ ϥ ἱḡᴵ ṑ

ϣ Ọḫ ϥ∏ᶷ╖ ☼Ọ FTDMA ᵐ

↕ ϥ  

☼Ọ ∏ᶷ Ọ ϣỬ ẚ ᴕᴋ ϣ Ắ

ᴋ ϥ Ắ ẙ╖ ἒ Ṷ ᴕ

ϣ⁪ ₁Ὶ╖ ốᾑᵐ א ᶑּכϨ₥ ốᾑ

ἱᵐ ϥ  

ᵐ ╖ Ắ  (ⁿṇ ᾨ ẫ

Ắ℗ [TRAM])ϣ₥ ẚ᷄ ᵍ

ᵣ Ϩ᷄ ᵍ ề ẕ ẚᶑẎᵌ ᵍᵪ

ᴚ ϥ  

1.6.2.5.2 ᵡṬᵐ╖   

Ṋᴋ Ọ ∏ᶷ ᶢ ᵐ ϥ  

ᴕ Ṋᴋ Ọ ∏ᶷ ᴕ ᶢ ᵐ ϥ  

Ắ Ắẚ ᶢ ᵣ ϥ  

(hardcode) ẚ ᶢ (ROM)ᵣ ϥ  

1.6.2.5.3  

Ḵ Ḑ ϣỬᵌ ╖ṭἒ

ἢϥ  

ᵩ 6 Ḅ ṕ 3 ϥ  

6  

  

   
᷅Ὕ☼Ọẚ ᶢ / ↕

╖↕ ╖ Ἃ  



ⁿṇ    ⁷ⁿṇ Ử ╖↕ ╖  

ⁿṇ  ⁷ⁿṇ Ử ╖↕ ╖  

₤Ọ 4 kbit ◙ ᵿ ⁿṇ 8ἋᵡἋὧ↕ 8Ἃ

ᵡ Ἃϥ₤Ọᴵⱱ 4 kbit ᵢ 8Ἃᵡ

↕ 16Ἃᵡ Ἃὧ↕ Ἃϥ  

᷅ ἱ Ϥ ↕ⁿṇ ╖ Ἃϥ

( 13)᷅ ╖ Ἃϥṭἒ╖ ἋᵐἋᵡ

ốᾑ ẫỒϣᶰỵⱱ ἥỌ Ἃᵡ Ắẚἥ Ἃ

ᵡἋὧϥ  

ᶪ╖ὧ 16Ἃᵡ ậ ϥ  

MODE 2ᶰ ᵯ ᴵᴻἢ Ẻ ₁ Ϩ

ᴋ ◙ιả 16Ἃᵡ ậ ϥ ∏ᶷ 0 ◙ιả

ậ ϥ ᴕ∏ᶷ ᴕ☼Ọ ậ ϣ ᴕ ậ Ṋ

Ὶ╖ϥ  

ậ 0ỵ 9 ⱱ ϣ₥ ᴵ

2 ậ ϥ  

Ḅᶰ ╖ϥ ᴋḲ ╖ כּ ϥ  

1.6.2.5.4   

7 ṕ ᵐ ϥ  

7  

ậ  
Ẻ 

 
Ắ

 

Ἃᵡ  

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

0 

 

 

╖

Ἃ  

RFM  

1 MC  

2 SID0 ╖ ἱ  0 

3 SID1 ╖ ἱ  1 

4 

ⁿṇ  

 

╖

Ἃ  

GID ṇ ἱ  

5 CID Ṭ ἱ  

6 CW ậ  

7 ⁿṇ

 

ḵ

῏ ἅ

PW0 ἅ  0 

8 PW1 ἅ  1 



9 
ᵌ

╖  
PW2 ἅ  2 

10 

ᶰᴢ  
 

ḵ╖

Ἃ  
  

 

ậ 10◙ᶰᴢ ẚ   ᵐ ⁿṇ , 

╖ ἱ 0 ↕ ἅ 0 Ồ ảậ Ἃᵍᵐ ἥỌ ậ ϥ  

1.6.2.5.5 ╖  

╖ ᴋ 16Ἃᵡ Ἃϣṇ₃ ›

ϥ Ἃ Ẏ ᵍ ᴋ ậ ϥ ☼Ọᾃ

ϣ₥Ἃὧ ᴻⱱ Ắẚ ╖ ᵐ ϣ ᵌ ϥ

∏ᶷ כּ ╖ ϥ  

1.6.2.5.6 ᴋ ἱ (Tag ID) 

MODE 2ᵐ ᴋ ἱḄᶰẚ Ḽᴦ ╖ϥ  

ᴋ ἱ ᷅Ὕ 64Ἃᵡ ϣ⁷ ISO/IEC 15963ϥ  

Ồ ἢṊ Ỵ ϥ  

64 Ἃᵡ ề 3 ᵩϥ 9 Tag IDᵐ

ϥ  

9 Tag IDᵐ  

 MODE 2 Tag ID   

 1  2  3 

 ṇ ἱ  ╖ ἱ  

16Ἃᵡ 16Ἃᵡ 32Ἃᵡ 

 Afi/Asf ḵῚ╖ ᴒ Ἃ  

1.6.2.5.7  

16Ἃᵡ ϥ  

Ồ  ἢḐ ῏Ồ Ắᴕᴒ Ἃ ϥ Ửϣ ᴑ

ἱ ἱ ϣ ᶽ ⁷ ISO/IEC 15963ϥ  

Ồ MODE Ṋ ἥỌ Ἃᵡ ├ϣᶪḄⁿṇ

Ẑ 14ᵍ ϥ  

₂ ἢ ⁷ ISO/IEC 15963ϥ  

ᴋ 16Ἃᵡ Ἃẚ ╖ϥ

ṕẚ 8 Ἃϥ  



 

8 Ἃ  

MSB LSB 

16 9 8                               

1 

'E0' ᶶ ⁷ ISO 7816-6 

 

1.6.2.5.8  ṇ ἱ  

2 Ọ 16Ἃᵡϥ  

  ᵐ ἢḐ ῏Ồ ᶰᴋ ᴒ Ἃ ϥ  

Ồ ᵐṑ ἱ ṇ◙ ϥ  

ⱱ Afi/Asf ἱ (╖ ẚ ISO/IEC 15962)ϣ ⁿṇỒ

ᴋ ᴖἋᵡ ϥ  

ISO/IEC 15962ϣAfi ( ṇ ἱ ἱ ) ⁿṇ 4

ἋᵡϣỬ Asf ( ṇᴷ ἱ ) ⁿṇố 4 Ἃᵡϥ  

Ồ ᴒ ᴖἋᵡ ḵ ╖ϣᶪ₁ ᴋ῍ ᵩϣⁿ

ᵩ ϥ  

1.6.2.5.9  ╖ ἱ  

ᴟ 32Ἃᵡϥ  

ẚ ϣ╘ ₁ ᴋᴒ Ἃ ϣ ⁷ᾑ

ᴒ Ἃ ϣᶪᵌ ⁿṇϥ  

Ồ ╖ ἱ Ϥ ṇ ἱ ↕ ᵐ Ẑϣ ₁Ḽ

ᴦᶪᵌ ᴋ ἱϥ  

ἱ ᵢ ╖ẙ ἱ↕ ╖ẙ ϥ῎ốᴋ

╖ ἱ ϣ ╖Ồ ἱ ᷃

1ϥ  

1.6.2.5.10 Ṭ ἱ   

ᴑ Tag IDḙ ḏ₤ᴋ ḙ ϣ Ṭ

ἱ  (Conditional Identifier, CID)ϥỒ 2 8 Ἃᵡ

(16Ἃᵡ )ϥ  

Ồ  ἢḐ ῏ᴋ ᴒ Ἃ ╝Ἄϥ  

◙ ₁ CID (₂ẫ ᴋ ᶒ )ϥ  

Ḵ ⁪ ╖ CID ẚ ◙ ϣἠ

ḫ Ὶ╖ ⁮ ᵷ ᴋ ẙⁿṇ CIDϥ  

₂ϩ⁷ ᶒ ṬϣCID Ḅᶰ ₁ᶒ ₃ἅⁿỌ Ṭ

Ắ℗ /℗ Ϩ₂ẫ ẚ CID ᵐ ϣ◙Ḅẚ CID ᵐ ἴ

◙ ϥ  



1.6.2.5.11 ậ  

ậ (Configuration Word) Ṋⁿṇ ╖ 16Ἃᵡ

Ἃϥ ╖₃ Ẑ ṇ ϥ ậ ᵐ

ṕⱱ 9 ậ Ἃᵍϥ  

9 ậ Ἃ  

ậ Ἃ  

Ἃᵡ  Ἃ    

Ἃᵡ0ỵ6 RFU  ó0ô 

Ἃᵡ7ỵ14 

╖  

  

 

Ἃᵡ15 ἅ  0 ḵ ῏ ἅ  

  1 ῏ ἅ  

1.6.2.5.12 ἅ  

ἅ Ἃ ⁿṇ ╖ 48Ἃᵡ ἱ ϣṇ₃ ₁

Ắ℗ Ẳṷ ϥ ñḵ ῏ ἅ (password not 

required)"ϣ₥ ᷀ ⁿṇ ϥ

ñ ῏ ἅ (password required)"ϣ ἅ כּ ℗ϥ  

1.6.2.5.13  ⁿṇ  

ⁿṇ ╖ⁿṇ ϥ  

1.6.2.5.14   

ᵐ Ẻ 16Ἃᵡ ậ ⁪ᶪ᷅Ὕⱱ ⁮ ẺϥḴ

Ḑ ϣỬᵌ ╖ ἢϥ ╖

ϣ᷅ ᴵᴻ↕ ᴵᴻϥ  

ẚḸ ẖ ᵍϣ☼Ọ ᵐậ Ṷ ϣ ᶰ

ᵷ₥ ẖ ϥ☼Ọ ᵐ Ọ Ἃᵡ  (MSB) ñ1òϥ

ᵐ ṕⱱ 10 Ἃᵍϥ  

10 Ἃ  

Ἃᵡ  Ἃ    

Ἃᵡ 0ỵ6 / 

᷄  

00h 4ậ ᵡᵣ ᴵᴻ (LSB) 

01h 4ậ ᵡᵣ ᴵᴻ (MSB) 

02h ậ ᵣ ᴵᴻ  



03h ậ ᵣ ᴷ ᴵᴻ  

04h ♅ яᶰ 100 µ s Ἃ ᴕ

 

05hỵ7Fh RFU 

 

Ἃᵡ  7ỵ

14 

/  00hỵFFh ◙᷄ Ẑ ᴜᵤ Ἃ ◙

 

 

Ἃᵡ  15 MSB  ñ1" 

Ḵ ṑ ᵐò ἴ + ᴕ ò ᵟⱱ ᴕ∏ᶷ

Ἃᵡ ᾿ ẖ Ἃᵡ ├ᵐ ϥò ᶁᴺò

ậ 0 ỵⁿṇ ᵐ ϥ  

₂Ử‖ϣ₤ᶰᴠ ϩ  

ѐ  8912Ἃᵡ ậ Ϩ128 * 4 ậ Ἃ ) 

ѐ  4 ậ ᴵᴻ  

ѐ  1 ậ ᴷ ᴵᴻ  

ѐ  4 ms ♅ я ᴕ Ἃ ) 

Ọᶰᴠ ϩ  

ѐ  ᴵᴻ    

ѐ  ᴵᴻ     

ѐ  K ᴵᴻ    

ѐ  ♅ я ᴕ    

ᶰᴢ ₂ᵍϩ  

ѐ ᴵᴻ MSB ḵ ⁿṇϣỬ☼ỌἋᵡ ñ0"ϥ  

ѐᴋ ậ ᴷ ᴵᴻ↕ 4 ậ ᴵᴻ ṕᵢ 1Ϥ2Ϥ3

ᵷ 4 ậ ᴕϣỬ☼Ọ ᴕ ẚ ᵣ  ( ᴕᵌḄ

)ϥ  

ừϩ  ẚᴢ ₂ᵍϣ ᴷ ᴵᴻ ╖ϣ Ḑᵢ 4 ậ

ᴕϣỬ☼Ọ ᴕ ẚ ᵐᵣϥ  

ᴵᴻᵐ ├ ậ ñ0òϥ  

Ḅᶰ ╖ẚᴷ ϣ ᴷ ḵ ╖ϣ

Ḑ ╖ẚ ϥ  

1.6.2.5.14.1   

ᴵᴻ╛ḵ╖ ⱱ ᴵᴻ 64 ậ  

ᴵᴻ╛ḵ╖ ⱱ , ᴵᴻ



4 ậ ϥ  

ᴷ ᴵᴻ╛ḵ╖ ⱱ ,  ᴷ

ᴵᴻ 1 

ậ ϥ   

♅ я ᴕ ╛ḵ╖ ⱱ , ♅

я ᴕ  

5.0 ms◙ιᵿ  

 1.6.2.5.15  Ẳṷ  

6.2.5.5 ╖ ᵷ 6.2.5.12 ἅ ϥ  

ἢᶑּכ ᵐ  

↕ ᵐ ⱱ ℗ Ṷ‖  ϥḐỌẚễ₭

∏ᶷ Ọ ᴠϣףּ ᵉ ẖ ∏ᶷϥ∏ᶷ ṇ₃

ἱ ⁪ᶪ ℗Ϥ ᴕᵷ ╖ ϥ∏ᶷᴨῚ╖ẖ Ẻ

( ◙Ḹ )ᵷẖ Ẻ  (−╖ ◙ )ϥ ẖ

ṇ₃᷃ ϣỬḸ ẖ ᷅ ☼Ọ ↕  ϥ 

☼Ọ ϣᵌ ₥ Ẻ ἒϣḄᶰṇ ṇ ∏ᶷ₃ ἱϥ

ṇ ∏ᶷḄᶰ ╖ ₃ Ḹ ẖ ϥḸ ẖ ᷅

↕  ₁ᶺ” ϣ☼ᶰⁿṇ Ḅᶰ ₥

ᶴỌ ∏ᶷỵ ϥ  

⁷ ἢ ᵣ ϣ ᵌẈẖ Ẻ₃ Ẑ

Ẻ ( ◙ả )⁪᷃ ϥ  

1.6.2.5.16.1ᶑּכ  

6.2.5.1 ᵷ 6.2.5.2 ϥSee 6.2.5.1 and 6.2.5.2 

1.6.2.5.16.2  ∏ᶷ Ẻ  

∏ᶷ Ἃᵐ Ẻ ṕẚ 11ϥ☼Ọ Ἃ ᶰ ἥỌ Ἃ

ᵡṶ ϥ ⱱảậ Ἃϣ ἥỌ ậ ᵐ ἥỌ Ἃ

ᵡ╖ Ἃᵐ ἥỌ Ἃᵡϥ☼Ọ ∏ᶷ ḫ ◕ϣẫᴢ

6.0 ◙ᶰᴢᵐᵩ ϥ  



11 ∏ᶷ Ἃ  

 Ἃ  Ἃᵡ  ⸗  

F  16 MFM ᵸᾑṻ  

Cd ∏ᶷ  16 ∏ᶷ Ἃ  

Cn ∏ᶷ  16 ∏ᶷ Ἃ  

SS ╖ ἱ  32 ἱ Ἃ  

G ṇ ἱ  16 ἱ Ἃ  

Ci Ṭ ἱ  16 ἱ Ἃ  

PPP ἅ  48 ἱ Ἃ  

R ℗Ἃὧ↕  16 
℗☼ 8ἋᵡἋὧ

↕8Ἃᵡ Ἃ  

W ᴕἋὧ↕  16 
ᴕ☼ 8ἋᵡἋὧ

↕8Ἃᵡ Ἃ  

Ra ℗Ἃὧ  16 
℗☼ 16ἋᵡἋὧ

Ἃ  

Rl ℗  16 
℗☼ 16Ἃᵡ

Ἃ  

Wa ᴕἋὧ  16 
ᴕ☼ 16ἋᵡἋὧ

Ἃ  

Wl ᴕ  16 
ᴕ☼ 16Ἃᵡ

Ἃ  

D ᴕ  16 ᴕ  

C CRC 16 CRC 

 

 



12 ṕỌ ∏ᶷᵐ Ẻϩ  

ἅ Ἃ ḐỌẚ ῏ ᵉ ₁ϥ  

ṕ ℗ / ᴕ∏ᶷ᷅ ᴋậ ᴕϥ  

12 Ọ ∏ᶷ Ẻ  

∏ᶷ Ẻ  ├ Ἃ  ἱ

Ἃ  

Ἃὧ↕ Ἃ   CRC 

℗  F [Cd]  Cn G Ci [R]◙[Ra Rl]  C 

╖ ℗  F [Cd] Cn SS [R]◙[Ra Rl]   C 

℗ / ᴕ  
F [Cd]Cn G Ci |PPP| [R W]◙[Ra Rl Wa 

Wl]  

D C 

╖ ℗ /

ᴕ  

F [Cd]Cn SS |PPP| [R W]◙[Ra Rl Wa 

Wl]  

D C 

ᴻ ᵐ∏ᶷ 7 ậ (112Ἃᵡ )ϥ  

ⱱ 0 ᵐ ᴕϣ ₁ ϥ ⱱảậ ᵐ

ᴕϣ῎  

ᴋ ᴕ ậ ḫ CRCϥ2 ậ ᴕᵐ∏ᶷ Ẻ ṕ

ẚ 13ϥ  

13 Ọ ảậ ℗ / ᴕ∏ᶷ Ẻ  

∏ᶷ Ẻ  ├

Ἃ 

ἱ

Ἃ 

Ἃὧ↕

Ἃ 

 CRC  CRC 

℗ / ᴕ  
F [Cd] 

Cn 
G Ci |PPP| 

[R W] ◙ 

[Ra Rl Wa Wl] 
D C D C 

╖ ℗ /

ᴕ  

F [Cd] 

Cn 
SS |PPP| 

[RW]◙ 

[Ra Rl Wa Wl] 
D C D C 

ⱱ☼Ọ ᴕ∏ᶷϣ ├Ϥ ἱ ◙Ἃὧ↕ Ἃ

ϣ  

ᴕ ᵍϥ   

Ọṭἒ CRC ϣ ᵌẖ ϥ  

1.6.2.5.16.3  ∏ᶷ Ἃ   

1.6.2.5.16.3.1  Ἃ  

Ἃ᷅Ὕ MFM ᵸϣ₥ᵌ᷀ ẚḸ

ϥỒ Ἃ ṕᴋ ∏ᶷᵐ ├ϥ  

1.6.2.5.16.3.2  ∏ᶷ Ἃ  

∏ᶷ Ἃᵐ ṕẚ 14∏ᶷ ἋᵐἋᵡ ϥ  



14 ∏ᶷ ἋᵐἋᵡ  

∏ᶷ Ἃ  

Ἃᵡ  Ἃ   

Ἃᵡ 0 ∏ᶷ Ẻ  0 ℗∏ᶷ  

  1 ℗ / ᴕ∏ᶷ  

Ἃᵡ 1 ἱ Ẻ  0 ╖∏ᶷ  

  1 ṇ Ṭ  ( ) ∏ᶷ  

Ἃᵡ 2 ẖ Ẻ  0 ẖ  

  1 Ḹ ẖ  

Ἃᵡ 3 −╖ /  0 −╖ ẖ  

  1 ẖ  

Ἃᵡ 4ỵ 6 /  000 Ї−╖  AЈ◙Ї  ḵ Ј 

  
001 Ї−╖  BЈ◙Ї  1/2 

Ј  

  
010 Ї−╖  CЈ◙Ї  3/4 

Ј  

  011 Ї−╖  DЈ◙Ї  7/8 Ј 

  
100 Ї−╖  EЈ◙Ї  31/32 

Ј  

  
101 Ї−╖  FЈ◙Ї  127/128

Ј  

  
110 Ї−╖  GЈ◙Ї  511/512

Ј  

  111 Ї−╖  HЈ◙Ї ṷ Ј 

Ἃᵡ 7 Ἃὧ↕  0 8ἋᵡἋὧ↕  8Ἃᵡ Ἃ  

  1 16ἋᵡἋὧ↕  16Ἃᵡ Ἃ  

Ἃᵡ 8 ∏ᶷ  0 Ḹ ∏ᶷ  



  1 ∏ᶷ  

Ἃ ᵡ 9ỵ

13 
RFU 

 
ḫ ∏ᶷ ╖  ñ0ò 

Ἃᵡ14 ∏ᶷ ἱ  0 ḫ ∏ᶷ   

  1 ∏ᶷ   

Ἃᵡ15 ∏ᶷ░Ἒ  0 ṕ Ồậ ∏ᶷ Ἃϥ  

  1 ṕ ậ ∏ᶷ Ἃ ░Ἒϥ 

 

ⁿ∏ᶷỌ ϣ∏ᶷ Ἃᵐ ╖ ⱱ 14 ∏ᶷ Ἃ

ᵐἋᵡ ᵍ ṕ ₥ᵍᴋ ẐϥỒḙ ⱱ₤Ọ 4 k

Ἃᵡᶰᴠ ϣἋὧ↕ Ἃ (Ἃᵡ 7)

ñ0òϥ  

Ἃᵡ 8☼ ₁ ᷄ ṇⱱ ᶢ ,  ᶪ

ḃ ⁿ ⁿṇ ⁿṇḸ ∏ᶷϥ  

ᶰᴠ ∏ᶷ Ἃᵣ Ἃϥ  

1.6.2.5.16.3.3  ∏ᶷ Ẻ  

∏ᶷ Ẻ ἋῚ╖∏ᶷ ὁ ℗◙ ℗ / ᴕϥ  

℗∏ᶷᵐἢṇ ℗ ϥ ⱱᾠ

ἱϣ ℗ ἋḄᶰ 0ϥ  

℗ / ᴕ∏ᶷᵐἢṇ ℗↕ ᴕ ϥ ⱱ

ḐỌ ᴕ ἢϣ ℗ 0ϥ ᴑ ╖ ϣ

ᴕ 0ϣỬ ᴕἋὧ ἥἋ ╖

Ἃὧϥ  

1.6.2.5.16.3.4  ἱ Ẻ  

         ἱ Ẻ ἋῚ╖∏ᶷ ╖∏ᶷϣ◙ ṇ

Ṭ∏ᶷϥ  

╖∏ᶷ ṇ ἱ ἱ ◙ ἱ ϥ  

ṇ Ṭ ( )∏ᶷᵐṇ ἱ ◙

ϣ₥ (ᴋ ◙ ) Ẑ Ṭ ϥ  

1.6.2.5.16.3.5  ẖ Ẻ  

ẖ Ẻ ἋῚ╖ ẖ ẖ ◙ Ḹ ẖ ϥ  

ẖ ᵐṇ ᵯϥ  

Ḹ ẖ ⁿṇ ῏ẚẖ ᵍ᷅

↕  ϥ  

1.6.2.5.16.3.6 −╖ /  



−╖ / ἋῚ╖ ẖ ẚ−╖ ϣ◙

ϥ  

1.6.2.5.16.3.7  /  

/ ἋῚ╖ ◙ ϥ  

Ồ Ἃ ᴢ −╖ / Ἃ ϥ −╖

ϣ / ἋῚ╖ẖ ⁿṇ ϥ

ϣ / ἋῚ╖ ϥ 

Ọ ∏ᶷϩ  

ѐ  ḵ ϣ ẚ ᴢ

ẖ ϥ  

ѐ  ½ỵ 511/512 ϣ (ḵ

)◙ᵌ ( ) ἱẖ ϥ∏ᶷᵍᵐ (½

Ϥ¾ ) Ὶ╖ẖ ᵐ ϥ  

ѐ  ṷ ϣ ᵌ ẖ ᶪ ╖

ϥ ẚ ϣḐ ẖ ₤Ọ

ἱ ᵐ ∏ᶷϣ ϥ  

1.6.2.5.16.3.8  Ἃὧ↕  

Ἃὧ↕ Ἃ╖ ᴋ ∏ᶷ᷅ 8ἋᵡἋὧ↕ 8Ἃᵡ

Ἃϣ◙ 16ἋᵡἋὧ↕ 16Ἃᵡ Ἃϥ  

1.6.2.5.16.3.9  ∏ᶷ  

∏ᶷ ᵐṇ ╖ ẙ ↕ ἱ ϥ  

∏ᶷ ᵐ ṕẚ 15∏ᶷ Ἃϥ  

       15 ∏ᶷ Ἃ  

ἋᵡἋ  Ἃ    

0ỵ7Ἃᵡ ẙ   ⁷ ῏ ╖ 

 

8ỵ14Ἃ

ᵡ 

ἱ   ⁷ ῏ ╖ 

 

15Ἃᵡ MSB  ñ0ò 

∏ᶷ ᵐ MSB ⱱ 00 hexᵐ  

 

ᴕ ϣ Ắ ᴋ ễ₭ Ọ

∏ᶷ ϥ ẚ Ắ ᴋ ϥ☼

Ọ ẖ ᷅Ὕ ᴋ Ắ ϣ ϥ∏



ᶷ ᵐ ἥỌ Ἃᵡ Ṋ ◕ẙ ᷃ϣᶪⁿ

ṇẚ ∏ᶷᵍϥ ᵌ ι ϥẕỒ ᶶ

ἒ ễ₭ ᴋ Ọ ∏ᶷϥ  

∏ᶷ ᵐ Ọ Ἃᵡ  (᷅Ὕⱱ☼ỌỌ ∏ᶷᵍ )

↕ ᵌẈ ϣ◙ ᷀ ╖

ϣ Ὶ╖₥ᵂ ᴕ ᵍϥ  

ẚả ᵍϣ ₣ ᶰᴢ Ẉ ẚ Ẉ

ᴢẖ ϣ ẖ ễϥ ᴵϣỌḄ

ḄṶ ốϣ ᴋ ϣẕỒᵉ ễ₭ϥᴨ

ỌḄ ᴋ ᴋố ϣẕỒễ₭

ᵐ ᾑᵌ ṇ₃Ὶ╖ ᴕ ᵐ ᾑϥ Ử

ẖ ᵍ᷅ ᷀Ḹ ᾑϥ  

1.6.2.5.16.3.10 ἱ  

The specific identifier is used to communicate to an 

individual tag. For a command to be val id the specific 

identif ier in the command shall  be set equal to the 

specific identifier stored in tag to be communicated to. 

1.6.2.5.16.3.11 ╖ ἱ Ἃ  

╖ ἱ ᵐἢṇ ἱ ϥ ᴑ ∏ᶷ

Ọ ϣ∏ᶷᵍ ╖ ἱ ᵐ ╖ ⱱ ᵍ Ắ

╖ ἱ ᵉ ϥ  

1.6.2.5.16.3.12 ṇ ἱ Ἃ  

ṇ ἱ ᵐἢṇ ₃Ỵ Ẉ ṇ ◙☼Ọ

ṇ ϥ ᴑ ∏ᶷỌ ϣ∏ᶷᵍ ṇ

ἱ ᵐ ╖ ⱱ FFFFh◙ Ắẚ ᵍ

ṇ ἱ ᵉ ϥ  

∏ᶷ ἱ ╖ FFFFhỬ₥ ∏ᶷ Ọ ϣ

☼Ọ ṇ ϥ  

1.6.2.5.16.3.13 Ṭ ἱ Ἃ  

Ṭ ἱ ᵐṇ Ẑ Ṭ ϥ

ᴑ ∏ᶷỌ ϣ∏ᶷᵍᵐ Ṭ ἱ ᴻⱱ◙ ⱱ

Ắẚ ᵍᵐ Ṭ ἱ ϥ  

1.6.2.5.16.3.14 ἅ Ἃ  

ἅ ᵐṇ ₯ ᴕϥ ᴑ ∏

ᶷỌ ϣḐỌ ₤ ῏ ἅ ᶪ ẚ ℗ /

ᴕ∏ᶷ ϣᵉ ₁ ἅ ϥ ᴑ ἅ

ᵐ ℗ / ᴕ∏ᶷỌ ϣ∏ᶷᵍ ἅ ᵐ ╖

ⱱ ᵍ Ắᵐ ἅ ϥ  



1.6.2.5.16.3.15 Ἃὧ↕ Ἃ  

∏ᶷ ἋῚ╖∏ᶷ᷅ 8 ἋᵡἋὧ↕ 8 Ἃᵡ

Ἃϣ◙ 16ἋᵡἋὧ↕ 16Ἃᵡ Ἃϥ  

Ἃὧ↕ Ἃ╖ ᶰậ Ἃᵐ ├Ἃὧ↕

ϣᶰ₁ ℗↕ ᴕϥ ᴑ ᴋ ∏ᶷỌ ϣ

Ἃὧ↕ ἋḐ Ọ Ἃὧ ϥỌ

Ἃὧẫᴠϩ  

ϧ  ɜ ἅ ᵐ ℗  

ậ 0 ỵ ᴵ ⁿṇ ậ Ḅ₁ⁿṇ  

ϧ ἅ ᵐ ℗  

ậ 10ỵ ᴵⁿṇ ậ Ḅ₁ⁿṇϥ  

ϧ ⱱ ᴕϣἋὧ Ắẚ ╖ ỵ ᴵ ⁿ

ṇ ậ  

ϧ ╖ ϣἋὧ Ắẚ ╖ ᵷᶰᴢϥ 

 ϧ ᴑ ╖ ϣ ᴕ ╖ 0ϣỬ

ᴕἋὧ ╖ ἥ ḵ ╖ Ἃὧϣ ∏ᶷỌ

ϣ ╖ ╖ ⱱ ᴕἋὧϥ  

ϧ Ồᵐḙϣ ᴑ ∏ᶷỌ ϣἋὧ↕ Ἃᵐ

╖     ᵌẈ Ẻ☼ ῏ ϣᶰᵢ ṭἒ

╖ὧᵐ ₯  

╖ ⱱ ᶢ :  

ϧ ℗ Ọ Ἃ Ḅ᷅ ẚⁿṇ

ᵐᴢ   ϥ  

ϧ ℗ Ọ Ἃ Ḅ᷅ ậ 0 ỵ 6 ₁

ἅ ῏  

1.6.2.5.16.3.16 8 ἋᵡἋὧ↕ 8 Ἃᵡ Ἃ  

∏ᶷ Ἃ 8 ἋᵡἋὧ↕ 8 Ἃᵡ ἋϣἋὧ

↕ Ἃ ϣẫ 16 8 ἋᵡἋὧ↕ 8 Ἃ

ᵐ ℗↕ 17 8ἋᵡἋὧ↕ 8 Ἃᵐ

ᴕ☼ṕϥ  

 

16 8 ἋᵡἋὧ↕ 8 Ἃᵐ ℗  

Ἃᵡ  Ἃ    

Ἃᵡ0ỵ7 8ἋᵡἋὧ Ἃ   ⁷ ⁿṇ ῏ ╖ 

 

Ἃᵡ7ỵ15 8Ἃᵡ Ἃ   ⁷ ⁿṇ ῏ ╖ 



17 8 ἋᵡἋὧ↕ 8 Ἃᵐ ᴕ   

Ἃᵡ  Ἃ   

Ἃᵡ0ỵ7 8ἋᵡἋὧ Ἃ  ⁷ ⁿṇ ῏ ╖ 

 

Ἃᵡ7ỵ15 8Ἃᵡ Ἃ  ⁷ ⁿṇ ῏ ╖ 

1.6.2.5.16.3.17 16ἋᵡἋὧ↕ 16Ἃᵡ Ἃ  

∏ᶷ Ἃ 16 ἋᵡἋὧ↕ 16 Ἃᵡ ἋϣἋ

ὧ↕ Ἃ ẍ 16Ἃᵡϥ  

1.6.2.5.17 ᴕ  

ᴕ ᴕ ᵐ ϥ  

1.6.2.5.18 CRC 

☼Ọ∏ᶷ CRC Ἃ ᾿ Ử ϥ  

ⁿṇ 16Ἃᵡ∏ᶷ CRC כּ IBM ᵐẈ῍ ₯

(Synchronous Data-Link Control,  SDLC)ả ẺϣṊ CCITT

ᵯϣᶰ₁ X.25ᵩ ṟ ₴╖ⁿṇϨỒả כּ ẚᴵả

Ἁ ϣᶪ᷅Ὕẚ ISO/IEC 13239ϥCRC

ISO/IEC 13239m ╖ ϥ  

ⁿṇ ẫᴠϩכּ  

g(X) = X16 + X12 + X5 + 1 

Ṇ כּ Ḵ CRC16ᾨ ϣẕ Ṇ Ṷ

ᴕ ñ1òἋᵡỬᵌ ñ0òἋᵡϥỒḙ Ἃᵡẚ ᵐ

ᴨ ϥẕỒϣỌ ᵌ ṇ 0 Ẻ ἱỌ

(ẫẈ CRC16 ףּ )ϣỬ ṇ ╖ ϥ  

ᶰᴠ ᴋ ∏ᶷ↕ CRCᵐ ₂ϥ  

f lag field 

command field       0000 

command number     1234 

specific identifier 0   1234 

specific identifier 1   5678 

read address and length 1001 

CRC    8C16 

D ₁Ồ CRC16ᵐᶑּכ↕ ₂ϥ  

1.6.2.5.19 ẖ Ẻ t  

18ẖ Ἃ ṕẖ Ẻϥ☼Ọ Ἃ ᶰ ἥỌ Ἃᵡ

Ṷ ϥ ⱱảἋᵡ Ἃϣ ἥỌ Ἃᵡ ᵐ ἥỌ Ἃ

ᵡ╖ Ἃᵍᵐ ἥỌ Ἃᵡϥ



18 ẖ Ἃ  

 Ἃ  Ἃᵡ   

F  16 MFM ᵸᾑṻ  

H  16 Ἃ  

T  16 ἱ Ἃ  

L  ╖  16 ἱ Ἃ  

M   16 ἱ Ἃ  

SS ╖ ἱ  32 ἱ Ἃ  

G ṇ ἱ  16 ἱ Ἃ  

Ci Ṭ ἱ  16 ἱ Ἃ  

Co ậ  16 ἱ Ἃ  

D ℗  16 ℗  

CC CRC 32 CRC 

19Ọ ẖ ᵐ Ẻ ṕỌ ẖ ᵐ Ẻ  

19 Ọ ẖ ᵐ Ẻ  

ẖ Ẻ  ├ Ἃ    Ἃ   CRC 

Ḹ  F [H] T L M SS G Ci Co [D]  CC 

 F T SS [D]  CC 

ᴻ ẖ 96Ἃᵡϥ  

ẖ Ẻ Ṋ ∏ᶷῚ╖ϥ  

1.6.2.5.20 ẖ Ἃ  

1.6.2.5.20.1 Ἃ  

Ἃ᷅Ὕ MFM ᵸᵌ᷀ ẚḸ ᵍϥỒ

Ἃ ṕẖ ᵐ ├ϥ  

1.6.2.5.20.2 Ἃ ἱ Ἃ  

᷅ ϣ ☼Ọ ẚḸ ẖ

ᵍ ᷀ϥ ᵐ MSB ñ1òϣỬ ᵐ MSB

ñ0òϥ Ṋ ễ₭ậ ᵐ MSBϣ

᷀ ᵐ ᾿ϥ  

1.6.2.5.20.3 Ἃ  

ᵐṇ ₁ᴢ ᾑ ἱϥ ᵐ ╖



ⱱ 1 ễ₭Ọ ∏ᶷ☼᷅ ∏ᶷ Ϩ 1 Ọ

∏ᶷ ẚ ᴕ ễ₭ϥ  

1.6.2.5.20.4   Ἃ  

ẖ ᵐ  Ἃ Ắẚ

ᵍ   ϥ  

1.6.2.5.21  ℗  

℗ Ọ ∏ᶷ ῏ ϥ  

1.6.2.5.22  CRC Ἃ  

ẖ ᵐ CRC Ṋ ├ Ἃᵐ ᾿ Ử ϥ  

ẖ ᵐ CRC 32Ἃᵡ ᴌᵼ CRCϥ₥◕ Ἕⁿṇẚ

∏ᶷ 16Ἃᵡ IBM CRCϣẕ ᴕ ñ1òϣ₥

᷀ậ ϣỬ Ṇ ╖ Ửᵌ 0ϥ  

ⁿṇ ẫᴠϩכּ  

g(X) = X32 + X26 + X23 + X22 + X16 + X12 + X11 + X10 + X8 

+ X7 + X5 + X4 + X2 + X1 + 1 

ᶰᴠ ẖ ↕ CRCᵐ ₂ϩ  

f lag field 

t ime stamp         1234 

specific identifier 0   1234 

specific identifier 1   5678 

read data          ABCD 

CRC              E8C5  8742    

F Ồ 32Ἃᵡ CRCᵐᶑּכ↕ ₂ϥ  

1.6.2.5.23  

1.6.2.5.23.1 State diagram 

Ḅᶰ ᶰᴠ 4 ᵐᴋϩ  

ѐ  Power Off ( ) 

כּ ϣ ⱱ ᵍϥ ᴨ

Ḅᶰ Ṋ LPB ꞈ ềϥ  

ѐ  Act ive (ἢṇ ) 

ϣ ⱱἢṇ ᵍϥẚỒ ᵍ

ṭἒ ᵐ∏ᶷϥ  

ѐ  Tag Reply ( ẖ ) 

ễ₭Ọ ∏ᶷ ϣ ⱱ ẖ ᵍϥ

ϣ ẚẖ ₭ᾃềẖ

ᶗϣ ẖ₭ἢṇ ϥ  

ѐ  Ful ly Muted (ᾃṷ ) 

ễ₭Ọ ᾃṷ ∏ᶷ ϣ ⱱᾃṷ



ᵍϥ ϣ ẚᾃṷ

₭ễ₭Ọ ∏ᶷϥ  

Ồ ᵐ ╖ⱱ 10 ϥ  

10  

1.6.2.5.23.2 ᴚᵍ  

Ỵ ễ₭ ᵍיּ 55 µ s◙ᶰᴢἠᴻⱱ

ᴚᵍ (Long Power Break, LPB)ϣẫᴠ☼ṕϣ

ᴚᵍ (Short Power Break SPB)ϥ ᴚ

ᵍ Ṇϣ ├ᵯ⁪ ᴕἢṇ ϥ  

11 ᴚ ᵍ  

120%

95%

5%

Carrier

Amplitude

t

t2

t
1

t
3

Min (µs)

t1 0.0

t2 5.0

t3 0.0

Max (µs)

10.0

10.0

 

 

יּ  

ἢṇ ẖᾃṷ

ᴑ ∏ᶷḙ ☼Ọ
∏ᶷ

ἱ
∏ᶷ

ẖ ᾃề

ḙᴚᵍ

ḙᵣ

אָ : ⱱ ∏ᶷϣ ẚḟ Ắ

ᴑᾃṷ ☼Ọ
∏ᶷ

ᾃṷ ∏ᶷ



1.6.2.5.23.3 ᴚᵍ  

᷅ Ắ℗ [TRAM]◙ Ἕ ϣẫᴠ

☼ṕϥ ᴚ ᴠ ϣTRAM Ḅ

ϥ ⁿṇ ᴚᵍ (LPB) ₃

ᴚᵍ ỵ”ᶰ TRAMϣᵐ ṷ TRAM

ϥ  

Ắ℗ [TRAM]◙ Ἕ ḫ Ọ

ỵᵿ 50ms, ᴚᵍ ϣ ⱱ◙ᴵⱱ 50msϥ 

1.6.2.5.23.4 TRAM  

Ḵ ῏ Ắϥ ả ố ừᴋ

TRAM ᾨ ϣἢ ềỒ ῏ᵐᶑּכϥ₥ᶴ

ề Ẉ᷄ ᵐᾨ ᴨḄᶰⁿṇϥ ⱱ ṇỒᴋᾨ

ϣḴ ố TRAM ᶰᵷ₥᷄ ◕ϥỒ Ẻ☼

TRAM ◕ ϣẫ SRAM ◙ DRAMϣ₥

ᴚ ᴵᵯ Ắ ϥ ẚ TRAM

ⱬ ᵂ ₁ ᴚϣ Ỵ ι ϥ  

TRAM ₁Ἳ ᴕ ↕ Ắϥ ╖ᾃ

ṷ Ϥ ᴕ ϣ↕₥ᶴ ╖ ᾠ

ᴕ ϥ ╖ Ắᴋ ϣᶪ

ⱱ LPB ᵐ ϥ  

ừϩᶰᴠ LPB ẫἒⁿṇ TRAM ᶑּכϥ 

₁ ᴚ ϣ LPB ╖ ñ1òᶅ Ắẚ  

TRAMϥ ϣỒ TRAM Ἃᵡ ⱬϥ

ᴋ LPB ṆϣTRAM Ἃᵡ ñ0òϥ  

LPB ᵐ ϣ Ṇ

ᴚᵍ ϣ ☼Ọ TRAMϥ  

6.2.5.23.5 ᾃṷ  

ẚ ᴢ ϣ ᵐἋ

↕ᶑἋḵΩ₭ ₯ϥ ᴑ ₁

ᴚᵷ ỵ Ử Ἃ ᵷᶑἋ ϣ₥☼ Ṇ

ẚ XϤY ᵷ Z ᶑẎḸṟ ᵐ ╖ ṟ ϥᵪ

ꞈ ╖ ḛḃ ᴚϥẚỒ ᴚᵍ

ϣṭἒ ᵍ ◕ Ắ ᵌ ḛϥ 

ᶑἋᵌ ᵐ ἢᵍ ᴚᵍ ἱ

אָ ϥ ₂Ử‖ϣả ẚ ἅ ἱ ϣᵂ

ἱ ◙ΐ ϣᵉᵌ ṭἒ₥

ᵐ ἱϥ  

Ắ℗ (TRAM)Ồ ᾨ ẚỒ ᴚ



ᵍ ϣṇ₃ ϥ  

1.6.2.6  

20  

20  

 ẏ   

M2-A: 

1 

Ẻ 

( ◕◙ ╖◕) 
◕ϥ 

M2-A: 

2 
◕  

ᵿⱱ 10,000 ◕ϣ ᴵⱱ

10,000 ả Ẻϥ  

M2-A: 

3 
 ῎ ṇ / Ṭ ἱ ᴵⱱ 32,000ϥ  

M2-A: 

4 
ả ἱ  ῎150 msϣỌ100 ϥ  

1.6.2.7 ἢᶑּכᵐ  ( ừ )  

1.6.2.7.1 ᴋ  

ẚỒ Ẻᵍả ἱ ἢ ⁿṇỒ Ẑϩᵩ ᵩ

ả ℗ (FTDMA)ϥ  

Ḅⁿṇ 8 ẖ ϥ ᴑẖ Ọ ∏ᶷϣ῎

ᴋ ₃ ₥ẖ ϥẖ Ṋ ⁿṇ

ᴋốϥẚễ₭ᴠᴋ Ọ ∏ᶷ ϣ῎ ᴋ

ϣ⁪ᶪṇ ₃ ẖ ϥ ⁿṇ

ẖ ᶑּכ ẚẍ Ọ ∏ᶷ ϥ  

ᴑ ϣ Ḅᶰ ἱẖ ϥ ẖ

ϣ ᵌ ẖ ϥ ẚ ᴵ

ᵍ ἅ ἱ ϣ Ọḫ ϥᴋḲ ἱ᷀

ϣ∏ᶷ ₥ ϣ ₥Ḑ ẚ 6.2.5.16.3.7

☼ ᴠẖףּ ϥ  

☼Ọ FTDMA ↕ Ṋ∏ᶷ╖ ϥFTDMA ₁

◕ ẚ ᴋ TDMA ᵐ Ὶᶑ ᴢϣẕ ẖ

ḄᶰẈ ẚᵌẈ ᴢ ễϥ  

ẚ ᵍ ᴑ ả ϣᴨḄ Ắẚḡᴵ

◙ ϥ ⱱⁿṇ ṇἻṚẺ ṇϣ₥

↕ Ḅᶰᶚṑ ᴵ ảϥ

ἱ RFID   ἱṑ ϣẈ ◙▼

↕ ϥ  

ẚỒ  ᵍϣ ᷅ Ṭ ἱ ϥ῎ ᵐ Ṭ ἱ



Ἃ ẚ ẩϥ Ἃᶰᶒ (date-time) ϣ₥

ᶰẍ∏ᶷ ᵐ Ṭ ἱ ₃ ϥ Ḑẚ Ṭ ἱ

Ẑ ϣᵉẖ ∏ᶷϥẫỒ

ἱ ᵍ ϥ  

ṷ ᵀ ,  ₥ḄẎ ᴠ∏ᶷ ,  ᶪ ả Ẉ

ễ₥ᶴ 8 ᵐẖ ϣ῎ᴋ ẚ 8 ᴋ ᵍᵐᴋ

ϥ  

1.6.2.7.2ẖ  

  ⁿṇᵟⱱ 969 kHz↕ 3013 kHz ᵐ 8 ẖ ϥ ⱱ

ᵌẈ Ẻ↕ ϣᵌẈẖ Ẻᵐⁿṇ ᴑ

ἱ ᴵᵯϥ ⁿṇ ẖ Ẻ Ṋ ∏ᶷ

☼ ϥ  

1.6.2.7.3ẖ Ẻ  

1.6.2.7.3.1 −╖ ẖ Ẻ   

−╖ ẖ Ẻϣ ṇ

ᾃ ẖ ᴋốϥỒ Ẻ ṇẚ ᴋ

ϣ₥ ñ1òϥ  

Ồ Ẻᴨ ṇẚả ϣ₃∏ᶷᵂ ἱ ẚᵌ

Ẉ −╖ ẖ ϥⁿṇỒ Ẻ ả Ẉ ễ 8 ϥ 

1.6.2.7.3.2 ẖ Ẻ  

1.6.2.7.3.2.1 ḵ  

ḵ ẖ Ẻϣ ṇỒ

₃ ᾃ ẖ ᴋốϥẚ

ᵍ ᵍϣả ⁿṇỒ Ẻϥ  

ẚ ᵿ ᵍϣ ᴋ ᴨ ⁿṇỒ

Ẻϥẚ ᴋ ᵍϣ ẚ ả ϣ

−╖ ẖ Ẻϣ ☼Ọ ϥẕ

ᴋ Ửⁿṇḵ ẖ Ẻϣ Ἕ

ⱱ TDMA   ϥ ẍ ẚ ᴢ ϣ

Ử☼Ọ₥ᶴ ẚ₥ᶴ ᴢ ϥ  

1.6.2.7.3.2.2  

ẚ / ẖ Ẻᵍϣ ◙

ἱẖ ϥ ⱱ ẖ ϣ ẖ

ϥẚ ᴵ ᵍϣả ⁿ

ṇỒ Ẻϥ  

ẖ ☼ỌḄ ẖ ᵐᶚ ḄᶰṊ

₯ẚ 1/2ᵷ 511/512ᵐ ᵯϥ  

᷃ ϣᶚ ẙ ᷃ϥ ᶚ ₯



ẖ ẖ ᵐḦὩ ϥỒᶑּכỌἷⱱ

ἱẈ ᷀ ᴯ ϥ ᶚ ᵿ ỵ

ḦὩ ϥ  

1.6.2.7.3.2.3 ᾃṷ ẖ Ẻ  

ᾃṷ ẖ ẺϥỒ Ẻᵍ

ᵌ ẖ ₃ỴẈᴋ ᵐ∏ᶷϣẕỒᵌ ₥ᶴ

ẖ ϥẚ ả ᵍϣḄᶰⁿṇỒ

Ẻ₃Ὰ ἱ ϥ ᴕ ϣ

ᾃṷ ẖ Ẻϥ  

Ὶ╖ᵂ ᴕ ᶑẺ ⁷ ∏ᶷᵍ☼᷅

ϣ◙ ᷀₥ ⱱ☼╖

ϥ  

1.6.2.7.4 Ṇ (RNG) 

ᴑ ẖ ↕ ẖ Ṇ ϣ ⁿṇ ⱱ◙ᴵⱱ

32Ἃᵡ ᴵ ◕Ἃ Ắ ϥ  

ᴑ ᶗṇỒ Ἃᵡᾑṻ (PRBS) Ṇ ☼ Ṇ

ᾑṻϣ ᷅ ᴋ⁮ᶑּכẚᴋ╖ ṑᵐ ẖ ╖ ậ

ḵ ẖ ϥ  

ѐ  1/2 ϣ ᴵ ẖ ñ3òϥ  

ѐ  3/4 ϣ ᴵ ẖ ñ7òϥ  

ѐ  7/8 ϣ ᴵ ẖ ñ15òϥ  

ѐ  31/32 ϣ ᴵ ẖ ñ63òϥ  

ñGòẐ ᴋ ϥ ᴑṇỒ ἱả

ϣ Ω∏ᶷᶰ ẖ Ẻ◙ ↕ ẖ

Ẻϥ ᴑ › ñGò ᾑṻ ϣ ᷅ ᴋ⁮

ᶑּ₃כẚ 15 ḵ ẖ ( Ṇẚ₥ᶴ )ᵐ ẚ

ñGòᴢẖ ϥ  

ṇᶰ ⁿᴢ ẖ ᵐ ◙Ẉ ₯ ⁿṇ Ắ ᾨϣẫ

TRAM ◙Ẉ ᾨ ϣᶰẚ ᴚᵍ ϣ

6.2.5.23.4 ϥ  

1.6.2.7.5 ∏ᶷ  

6.2.5.16.2 ϥ  

1.6.2.7.6 ᵐ ῏  

Ḑ Ọ ∏ᶷẖ ϥ ᷄ ᾃṷṊ∏ᶷ╖ ϣ

6.2.5.16.2 ϥ∏ᶷ╖ ↕ ἅ ϥ Ω

₭∏ᶷ ṕ ϣ ẖ ↕ẖ ϥ

ᾃề Ṋⁿṇ ⱱ ᶢᵍᵐ PRBS Ṇ ϥ ᴋ

Ḳᾃṷ ᵌ ẖ ṭἒ ᴋ῍ Ḹ ∏ᶷϥ  



1.6.2.7.7 ᾑṻᵐ   

ẚỒ  ᵍϣả ἱ Ṋⁿṇᵩ ᵩ ả ℗

(FTDMA)ᵐ Ẑ₃ ἅϥ  

ᴑẖ Ọ ∏ᶷϣẍ ᴋ ṇ₃ ẖ

ϥẖ Ṋ ᴋốϥẚễ₭ᴠᴋ Ọ ∏

ᶷ ϣẍ ᴋ ϣ ⁿṇ

ẖ ϥ  

ⁿṇ ẖ ᶑּכ ẚẍ Ọ ∏ᶷᵍ

ϥ  

ᴑ ϣ Ḅᶰ ἱ ẖ ϥẖ

Ω₭ ᵌ ϥ ἱḡᴵ ϣ

Ọḫ ϥᴋḲ Ω₭ ἱϣ₥ ∏ᶷ

ϥ  

☼Ọ FTDMA ᵐ ↕ Ṋ∏ᶷ╖ ϥ FTDMA ₁

◕ ẚ ᴋ TDMA ᵐ Ὶᶑ ᴢϣẕ ᵌẈ

ḄᶰẈ Ωả ẖ ϥ  

ả Ắẚ ϣ ᵐṷ ᵀ ἢỌἳⱱ ℗ ϥ 8

ả Ẉ Ω₃Ỵ 8 ϣẈ

ἱẙ∏ᶷ ṇᵌẈ ẖ ϥ  

ᴑ ἓ῎ốỌ ℗∏ᶷ ᴠ ϣ ἱ ḦὩ

ϣ Ọḫ ϥ n ₤ỌḄṇ r ↕ m

ᶚ ϣm ẖ ᵐ ϣẕỒẚ῎ốỌ ℗

∏ᶷ ϣ ἱ ᵐḦὩ N ϩ  

( )1.
1

..

-

ö
÷

õ
æ
ç

å-
=

mn

r

r
mnN

 

ṭἒ ẖ ⱱḄṇ ᵐ ϣ ᴵ

ἱ ềϥ Ṋ ᶚ ₃ ἱ ᴵ

ᵯϣ₥  

n.m º r 

ἱ N ᵌẈ ᶰ n( 1ỵ 10,000)ἢ ẫ

12 ἱ ☼ṕϥ Ṋ ᵐ ϣ ἱ ẚ

8,000 ᵣ ẚ 2 ỵ 3 ᵐ ϥ  

  



 

12 ἱ  

1.6.2.7.8 ᵿ ᵐ ᾑṻ  

ᵿ ἅ ἱ↕ ℗ ϣ 1ϥ

῎ ℗∏ᶷễ₭ ḦὩ ᵟⱱ 1ỵ 3 ϥ ἱ

↕ ℗ 8 ᵐ ἢᾑṻẫᴠϩ  

(a) ⱬ ẚ ᵐ ℗ ϥ  

(b) 0 ᵐ ℗ϥ  

(c) ἱ ϥ  

(d) Ồᾑṻ ᴋ ϣ ₭☼Ọ ἱϥ  

(e) ᵐ ℗ Ṋⁿṇ ╖ ℗∏ᶷϣἢ

ἱ ᵐ ᴋ ἢϥ  

(f ) ∏ᶷ Ἁ ϣẕỒ₃Ỵ 8 ᵐ Ẉ ℗ϥ

ἱ 8 ᵐ ἢᾑṻ ṕⱱᴠ 21 8 ᵐ ἱϥ  

21 8 ᵐ ἱ  

ἅ  ꞈ  ἱ ᵐ  

├    

᷀ 0 ℗ (

)∏ᶷ  

☼Ọ ṇ

ẖ  
0 

ễ₭ 3 ẖ   3 

0

0.5

1

1.5

2

2.5

3

3.5

n

log n

2.5

0.4

7.9

0.9

25.1

1.4

79.4

1.9

251.2

2.4

794.3

2.9

2511.9

3.4

7943.3

3.9

N

m 1

m 2

m 4

m 8

m 32

m 128

m 512



᷀ ╖ ∏

ᶷỵẍ ᵂ ἱ  

ᵂ ᵌẖ

ᴋ῍Ḹ ∏ᶷ  
 

᷀ 0 ℗ (

)∏ᶷ  

5 ḵ ṇ

ẖ  
3 

ễ₭ 3 ẖ   6 

᷀ ╖ ∏

ᶷỵẍ ᵂ ἱ  

ᵂ ᵌẖ

ᴋ῍Ḹ ∏ᶷ  
 

᷀ 0 ℗ (

)∏ᶷ  

2 ḵ ṇ

ẖ  
 

ễ₭ 2 ẖ   8 

᷀ ╖ ∏

ᶷỵẍ ᵂ ἱ  

ᵌẖ

ᴋ῍Ḹ ∏ᶷ  
 

᾿  

ἱ 8

5.772ms (᷅

) 

ἱ᷀8  

℗Ḅᶰἢ ἱ ᴋ ἢϥ ℗ ἢ

ᴋ ἢ Ọ ᶑּכϣᶪ Ẑ

ϥ  

ⱱ῎ ℗∏ᶷϣ ╖ ↕ḵⁿṇ ₁

ẖ ( l ẚ A )ϥ₃Ỵ 8 ℗ ᵐ ἢ

ᾑṻ ṕⱱ 13 8 ᵐ ℗ ϥ  



  

℗ 

 

1 

 1 ẚ  Aẖ         

 

℗ 

 

2 

 2 ẚ  Bẖ  

 

      

  

℗ 

 

  3 

 3 ẚ  Cẖ       

   

℗

 

4 

 4 ẚ  Dẖ      

    

℗ 

 

  5 

 5 ẚ Eẖ     

     

℗ 

 

6 

 6 ẚ Fẖ    

      

℗ 

 

  7 

 7 ẚ Gẖ   



       

℗ 

 

8 

 8ẚ  Hẖ  

 

13 8 ᵐ ℗  

ẚ ↕ ᵐṷ ᵀ ᵢ Ἁ ᾑ∏

ᶷϣỒᵢ ả 8 ḄᶰẈ ẖ ϥ  

℗ 8 8 ℗∏ᶷ↕ ᴋẖ

ϥ  

1.6.2.7.9 ᴵ ᵐ ᾑṻ  

ᴵ ἅ ἱᵷ ℗ ϣ ╖ ᶰ

ᵿṭᴋ ẖ ϣ ₥ᴵ ⱱ ϥ

╖Ḹ ϣ῎ ℗∏ᶷễ₭ ḦὩ ᵟⱱ 2ỵ 3

ϥ  

ἱ 500 ↕ ℗ẍ 50ậ ἢᾑṻẫ

ᴠϩ  

a. 500 ⱱ ᵍϥ  

b. 0 ℗ϣᶪ ễ₭ ϥ  

c. ᶚ ᷃ϣ ₭ễ₭ ḦὩ ῎ố ℗ᵟⱱ

2 ỵ 3 ϥ  

d. ἱ ϥ  

e. Ồᾑṻ ᴋ ϣ ₭ ἱ☼Ọ ϥ

ᵿϣ ᶚ ᴨ ϣ☼ᶰ῎ố ℗ỵᵿ ễ₭ 2

ϥ  

f.  ᵐ ℗ Ṋⁿṇ ╖ ℗∏ᶷϣἢ ἱ

ᴋ ἢϣ◙ ἢ ἱ ᵍ ϥ  

g. ∏ᶷ Ἁ ϣẕỒ₃Ỵ 8 Ẉ ℗ϥ  

ἱ ἢᾑṻ ṕⱱᴠ 22 500 ᵐ ἱϥ  

22 500 ᵐ ἱ  

ἢ  ꞈ  
∏ᶷ↕ẖ ᵐ

 
ἱ ᵐ  

├     

᷀ 0

℗ ( ) 

☼Ọ500 ẚ

ẖ

 

 0 

 



∏ᶷ

ᶚ ᷃ ₭  m = 

1/128 

3.9 (ḦὩ)ẚ

ẖ  

6 ℗Ϥ6 ẖ

 
 

᷀0

℗ϣ ╖

1/128 

ἱ175  
70 ℗Ϥ70

ẖ Ϥ175  
175 

᷀0

℗ϣ ╖

1/32 

ἱ245  
98 ℗Ϥ98

ẖ Ϥ245  
420 

᷀0

℗ϣ ╖ 1/8 
ἱ60  

24 ℗Ϥ24

ẖ Ϥ60  
480 

᷀0

℗ϣ ╖ 1/4 
ἱ15  

6 ℗Ϥ6 ẖ

Ϥ15  
495 

᷀0

℗ϣ ╖ 1/2 
ἱ2  

1 ℗Ϥ1 ẖ

Ϥ2  
497 

᷀0

℗ϣ ╖ 1 
 ἱ2  

1 ℗Ϥ1 ẖ

Ϥ2  
499 

᷀0

℗ϣ ╖ 1 
ἱ1  

1 ℗Ϩ1 ẖ

Ϥ1  
500 

᾿↕  

ἱ500

ᵿⱱ0.390

(᷅

)ϥ  

 ἱ500  

 

ᵐ ℗Ḅἢ ἱ ἢ ᴋ ἢϣ◙ ἢ ἱ

ᵍ ϥ ℗ἢ ᴋ ἢ Ọ

ᶑּכϣᶪ Ẑ ϥẚ ἱ ᵍ

℗ ᶚ ϣἠ Ẑ ϥ  

ᴋ ℗ ᵐ ἢᾑṻ ṕⱱᴠ 23 500

ᵐ ℗ ϥ  

23 500 ᵐ ℗  

 ꞈ  ∏ᶷ↕ ᵐ

 
℗ 



├     

AỵH ╖

℗∏ᶷ  (50ậ )  

℗ ₃Ỵ A

1Ϥ B

2Ϥé.Ϥ H

8 

8 ℗Ϥ1

℗ẖ  
8 

₭ ṇ Aẖ

264µ s 

9 Ω ℗∏

ᶷϣᶪẚ 1ᾃềẖ

ϣ ├ṇ A

ẖ  

  

AỵH ╖

℗∏ᶷ  (50ậ ) 

℗ ₃Ỵ A

9Ϥ B

10Ϥé.Ϥ H

16 

1 ℗ẖ  16 

ἢᾑṻ

₭☼Ọ

℗  

ᾑṻṸ 63ố  61 ℗ẖ  500 

᾿↕  
℗ 500

 0.540  
 

℗ 500

 

 

ἱ↕ ℗₃Ỵ 500 50ậ ᶰἢ ᴋ ἢᵐ

ᴻⱱ 0.390 s + 0.540 s = 0.930 sϥ  

℗ ᵐ ἢᾑṻ ṕⱱᴠ 24 500

ᵐ ℗ ϥ ℗ ᵌ ῏ ṻⱱ ἱᾑṻϣ

ἠ ἢ ℗ᾑṻ ᴋ ᵩϥ  

 

24 500 ᵐ ℗  

ἢ  ꞈ  
∏ᶷ↕ ᵐ  

 
℗ 

├     

ἱ 8  
8

℗  
  

AỵH ╖

℗∏ᶷ (50ậ ) 

℗ ₃Ỵ A

1Ϥ B
8 ℗Ϥ1 ℗ẖ  8 



2Ϥé.Ϥ H 8 

ễ₭

 
 1   

῎8 ἱ ᵐ

ᾑṻ  
ᾑṻ Ṹ63ố  

492 ℗Ϥ62 ℗

ẖ Ϥ62  
500 

᾿↕  
℗500 ᵐ

0.686 s 
 

500

℗ 

ἱ ℗₃Ỵ 500 50ậ ᶰἢ ἢᵐ

ᴻⱱ 0.258s + 0.686 s = 0.944 sϥ  

1.6.2.7.10 ᾑ╖  

ả ἱ ℗ 0 ℗∏ᶷ ẖ Ϥ

∏ᶷᵷ ℗∏ᶷ ẖ ϥỒ ∏ᶷ ẖ ᶰᴠ

╖ϣ 25ả ἱᵐ∏ᶷ↕ẖ ᾑϥ  

25 ả ἱᵐ∏ᶷ↕ẖ ᾑ  

∏ᶷ /ẖ Ẻ    

0 ℗∏ᶷ  
ἱṇᵐ 0 ℗∏

ᶷ  

264 µs 

0 ℗ẖ  
₤Ọ 0 ᵐ

ẖ  

906 µs 

∏ᶷ  
Ṋ ℗ ἱ

╖  

264 µs 

℗∏ᶷ (W ậ ) Wậ ᵐ ℗∏ᶷ  264 µs 

℗ẖ (W ậ ) 
₤Ọ Wậ ᵐ ℗

ẖ  

906 + 151 W µs 

 

1.6.2.8 ốᾑ╖ᾑ  

ẕᵩ ṊỬ ṑốᾑᵐ ṇϣRFID ⸗ ẙ ῎

῎ Ọ ϣ ả ◙ ᵩ ὁẮẚϥỒ

Ḅṇ MODE2 Ὶϥ  

₂Ử‖ϣᴋ ἢ ᵐ 3.6 m/sϣ ↕ ᵐ

15 cmϣ᷅ ᵪ ϣ ốᾑᵐῚ╖

ẚ 13.9 msᵣᾃềϥ  ⁷ ἱ₃ ₁ ốᾑϣẕỒ 

” ₃ ἢ ϥ  



ףּ Ὶ╖ ᴕ ₃ Ὶ ốᾑϥ∏ᶷ

Ọ ϣỬ Ắ ᴕ ᴋốễ₭ ϥ ẖ

Ắ ϥ (ms) ᵐ א ᵂḄ ềϥ ố

ᾑᵐῚ╖ Ṋ ἱ Ử₃ϥ  

ⁿṇ Ắ℗ (TRAM)Ồ ᾨ ϣᶰẚ ᷄

ᵍ ϣ 6.2.5.23.4 ϥ  

1.6.2.9 ∏ᶷ  

☼Ọ∏ᶷ ⱱᶰᴢ ốϥ  

1.6.2.10 ᵍᵟ ṇ  

ṇ ẚ ᵣῚ╖↕ ₯ϣ ᵌḄ ᵍᵟ ϥ  

1.6.2.11 ᷄ ◕   

↕ Ḅ ẙᶍ ᴠṻ ᷄ ◕ϥ  

1.6.2.11.1 4℗ 1 Ẻᵐ   

ᴑ  MFM ᵐḙϣ∏ᶷḄᶰ 4 ℗ 1 ᵂ Ẻϥ

ᵝ Ẑ ᶪᵝ ₁  423.75kbitѾ sϿ fcѾ32)

ϣẚ MFM ἢᶚ Ử‖ϣ4 ℗ 1 Ẻᵢ ᴵ

ϥ ⱱ 4 ℗ 1 Ẻϣ₥ PJM ἋᾺ ᵟⱱя / -2.0ΐ я

/-4.0ΐᵐ ϥ 

1.6.2.11.2.ⁿṇ 4 ᵍ℗ 1 Ẻᵐ  

4ᵍ℗ 1 Ẻ Ṋⁿṇẚ 2Ἃᵡ ᵐ ᵣᴋ Ἃ

ἅἋᵡ ϥ  ⱱỒ₴╖ϩ  

ϧ  ᴋ ᵂ ⱱ ₁ Ἃᵸ ᶰ ᴋᴻ

PJM ϥ  

ϧ  4 ℗ 1 ẺḄᶰ ⁮ ẙ Ὰϣᶰ ẚᴋ 2 Ἃᵡ

ᵐ ᵣῡỌ 00, ᴠṻẍ ϥ  

ϧ  ᶰ ἥỌ Ἃᵡ Ṷ ϥ  

4 ℗ 1 ẺᵐἋᵡ Ἃ ẫ 14 ñ4 ℗ 1 Ẻ ò☼ṕϥ 

 

ᴋ ẚ 14☼ṕ ò4℗ 1 Ẻ òᵷẚ 15☼ṕ ò4℗  1

Ẻ ₂ò Ὡ ₁ Ẉ῍ᵯϥẫꞈᵌẈ῍ ϣ Ồ

Ṋ ℗ ⱱ☼ ṕ я /-0.04ɛ s ᵣ Ṇϥ



 14  4℗ 1 Ẻ  

Ồ₴╖Ử‖ϣẫꞈṑ 00 ᶪ ᴋ ᷅

Ὕᴋ ϣ ᵌ ϥẫꞈ ḵ ϣ₥☼ ề ∏

ᶷ Ḅ ᵿϥỒᶑּכḄ ᾑṻ 00 Ḅ ◕ẙ

ϣẈ ṠḄ ᶗṊ 0011 ᾑṻ☼ Ṇ ϥיּ   

ᴒ ἋἉ 11100001m 4℗ 1 ∏ᶷ ₂ẫẚ 15☼ṕᵐò4

℗ 1 Ẻ ₂òϥ  

 

 

 

 

 

 

 

 

15  4 ℗ 1 Ẻᵐ ₂ 

 

1.6.2.11.3. 4℗ 1 Ẻᵐ∏ᶷ  

∏ᶷ ╖ ∏ᶷ ├↕Ἃᵡ ᾑϥ4 ℗ 1 ᵐ∏ᶷ

MFM ᵌẈϣMFM ᵢ ẚῡỌṭἒ ╖

ᴠᵐ ἅ ᵍ MFM ◙ 4 ℗ 1 Ẻ∏ᶷ᷃ᶰ ϥ ᷅

Ὕᴟ Ṱϩ  

Ọ MFM ᵐ 6 Ἃᵡ Ẉ῍Ἁϥ  

1,18˃ s 1,18˃ s 1,18˃ s 1,18˃ s 

4,72˃ s 

00 

01 (1 = LSB) 

10 (0 = LSB) 

11 

    4.72us 

ōнōмҐά01έ 

    4.72us 

b4b3Ґά00έ 

    4.72us 

b6b5Ґά10έ 

    4.72us 

b8b7Ґά11έ 



ᴋ 4 ℗ 1 Ẻ ₂ᵌ ᷀ ẚḸ MFM ◙ 4 ℗ 1

Ẻ ᵍϥ ₂᷅ 6 ᾑṻᵐᾺ ϣ₥Ṋᴋ 1

Ἃᵡ Ϥᴋ 2 Ἃᵡ ϣᴋ 2 Ἃᵡ Ϥᴋ  1.5Ἃ

ᵡ ↕ᴋ 2 Ἃᵡ ☼ᵩ ϥ ᵤ Ͽ ᴋ Ѐ

╖ Ἃᵡ ᵐ ├ϥ  

ᾊ MFM 0 ╖ ᾿ᵷ∏ᶷ ├ϥ  

ᴒ Ḅ ∏ᶷ ᵐẈ῍ἉϤ ₂↕ᾊ 0 ẫ 16

☼ ⸗ѐòᴒ Ḅ ∏ᶷ ᵐ 4 ℗ 1 Ẻ ↕ ᾑòϥ  

 

4,72ɛs 

MFM ₂ 

 

2 

Flag 2 

Ἃᵡ  

1 

Flag 1 

 

Ẉ῍ᵯậἉ 

4,72ɛs 4,72ɛs 3,54ɛs 2,36ɛs 

ȉs 

 

16 ᴒ Ḅ ∏ᶷ ᵐ 4 ᵍ℗ 1 Ẻ ᵷ ᾑ 

 

1.7 ⸗  

/ ℗ (◙ ⁿṇ ᶋᶽ or the associated user manuals)

Ḽᴦẙ ⸗₥⁷ כּ ϥ  

/ ℗ (◙ ⁿṇ ᶋᶽ or the associated user manuals)

Ḽᴦẙ ⸗₥ᶍ Ḵ ṻ ᵐ MODEϥ  

 

1.8 ╖ⱱḴ MODE ᵐ ◕   

26Ḵ ╖ MODE ᵐ ◕  

26 Ḵ ╖ MODE ᵐ ◕  

 MODE 1 MODE 2 

ṑ Ḥ  
Ϥ Ϥ Ϥ ᵷ

ᵦḌἅ῀ᵐ ṇ    

Ϥ Ϥ Ϥ ↕

ᵦḌἅ῀ᵐ ṇ  

ϥ ἱ Ẑ   ϥ  

◕  ᶬ ἢᶑּכ Ẑ⁷ ISO  



 MODE 1 MODE 2 

15693 ( Ẻ᷿ᶢ )  

 
░Ἒ₴╖ ₁ ᷃ ↕

ᶶ ᶑּכ  
 

  
Ṙ ⁿ

Ọ (2 mm) 

 
1.65 kbps ī 26.48 kbpsϣ105.94 

kbps 
423.75 kbps 

 ⁷ ῏  ⁷ ῏  

 Ọ  Ọϣ  

ṷ ἢ  

ừϩ ẙּכ

Ḅ

ἢ ᴚ  

Ọ  Ọ  

 



 

1.9  

 

1. ╖ẚ ISO 18000-3 ᵍ ∏ᶷỌ ⁮? 

A. ∏ᶷ↕ḫ ∏ᶷ 

B. ḫ ∏ᶷ↕ ∏ᶷ 

C. ∏ᶷ↕ ∏ᶷ 

D. ∏ᶷ↕ḫ ∏ᶷ 

ϩD 

2. ╖ẚ ISO 18000-3 ᵍ ṇᵐ ? 

A. 135KHz 

B. 13.56MHz 

C. 2.45GHz 

D. 860-960MHz 

ϩB 

3.  ╖ẚ ISO 18000-3 ᵍϣ ỵ ẚả   Ọ Ḅ

? 

A. 5 

B. 6 

C. 8 

D. 10 

ϩC 

4. ẚ ISO 18000-3 ╖ ↕ ᵐ ᵍᵟ ◕ ϣg ᴚ ἳṇἒᶑ

Ẻ ∏ᶷṊ ỵ ?  

A.  MFM 

B.  PJM 

C.  BPSK 

D.  ROM 

ϩB 

5. ẚ ISO 18000-3 ᵐẖ Ṋἒ ? 

A. ᵸẎẺ  

B. BPSK  

C. Ẻ Ẑ 

D. ּי  

ϩC 



6. ẚ ISO 18000-3ᴠṻ ᴋ ᵌ Tag ID  64 Ἃᵡ☼ ᴟ ᵩ 

A. ἅ  

B.  

C. ṇ ἱ  

D. ╖ ἱ  

ϩA 

7. ẚ ISO 18000-3 ẖ ☼ỌḄ ẖ ᵐᶚ ḄṊ ₯ẚ 

A.  1/2-511/512 

B.  3/4-31/32 

C.  7/8-511/512 

D.  3/4-63/64 

ϩA 

8. ẚ ISO 18000-3ϣ −╖ ẖ Ẻ₃∏ᶷᶰ ἱ ẚᵌẈ

−╖ ẖ ϥ ảẈ Ḅ Ω ? 

A. 2 

B. 4 

C. 6 

D. 8 

ϩD 

9. ẚ ISO 18000-3ϣ ἱ RFID  ἱṑ ϣẈ ◙▼

↕ ϥẚỒ  ᵍϣ ᷅  

A. Ṭ ἱ  

B.  

C. ṇ ἱ  

D. ╖ ἱ  

ϩA 

10. ╖ẚ ISO 18000-3 ᵍϣ∏ᶷ  

A. 105,9375 kbps 

B. 211,8750 kbps 

C. 423,75 kbps 

D. 847,50 kbps 

ϩC 



11. ⱱ 18000-3ϣᴠṻἒ ? 

A. ₣ ᵺ ᵐ Ẑḫ ⱱ ⱬ ϣᶪ ᵸ ẖ ◙Ọⁿ

ṇ Ἕᵐ RFὒּיῂ ⁿṇⱱ₣ ᵺ ᵐ ϣ ả ᷃ ỵ 45dBϥ 

B. ᵺ ₭ dT,IA ỵᵿᴵⱱ 2L2/ɚϥ 

C. ṇẚả ḵ  RF ᴢϣ Ồ ḫ ẚ῎ᴋ ᴢ

Ὡ ἅϥ 

D. ⱬ ẚ ᵺ  20 ɚ  

ϩD 

12. CNS 15210-6 (ISO18000)m Ẑ◕ ϣᴠṻἒ ḵ᷅Ὕẚᵣ? 

A. (interrogator) ϥ  

B. ϥ  

C. ẖ ϥ  

D. Ắ ϥ 

ϩB 

13. CNS 15210-6 (ISO18000)m Ẻ C Ẑ◕ ϣᴠṻἒ ḵ᷅Ὕẚᵣ? 

A. ϥ  

B. ᵀἢ ϥ  

C. ϥ  

D. ϥ 

ϩC 

14. ⱱ 18000-3ϣ ᵀἢ ϣ₥ṑ ẚⱱ: 

A. FM0 ụ ᵐᵀἢ ϥ  

B. 00◙ 11ᵀἢ ᵐ Ͽnominal valueЀ 65±5%ϥ 

C. ☼ ᵀἢ ᴻ ├ ᵐ 55%ϥ  

D. ☼ ᵀἢ ᴵ ├ ᵐ 75%ϥ 

ϩA  

15. ⱱ 18000-3ϣ ϣᴠṻἒ ?  

A. ẚ±2.5% ᵣϥ  

B. ₭ ẖ ᴦ a!·όw¢ŎŀƭΣмл¢ǇǊƛύ Ҏ όмҕC¢ύҕн˃ǎϥ  

C. ☼Ọ :Arbitrate, ϤAcknowledged, ϤOpen, Ϥ

Secured, Ϥkilled ϥ  

D. EUT ᴟ Ẻ DSB-ASKϤSSB-ASK  PR-ASK₥ᵍᴋ

ϥ 

ϩD 



16. CNS 15210-6 (ISO18000) ṑ ϣᴠṻἒ ? 

A. Ἃᵡ Ἃᵡ ᵷẖ ᵐ ϥ  

B. ᵸẎ ὁ ₁ ᾘᵷᵸẎיּ ᷄ ☼

ϥ 

C. ẖ ẚ ᴻ☼ ╖ ∏ᶷẖ ᵐ ϣ ễ ☼

ϥ 

D. Ắ ϣ ₁ Ͽenergising fieldЀᵌẮẚ◙ᵌ” ϣ ᵐ

Ắ ϥ 

ϩC 

17. CNS 15210-6 (ISO18000) ṑ ϣᴠṻἒ ? 

A. ṇ₃ ☼Ọ ᴢ

±5%ϥ  

B. RF᷅ ϿenvelopeЀ Ḅṇⱱ ☼Ọ ᵐ Ϥ

ᴢᵲ Ϥᴠ ϥ 

C. Ḅṇⱱ ᷅Ὕẫ ISO/ IEC ₴╖ ᵍ☼

ᵐᴋ −╖ ├╖ Ͽstart delimiterЀϥ 

D. ₁ᴑ ἢ☼  ᾘיּ

ϩA  

18. ⱱ 18000-3ϣ ⱱ ISO ᶑּכ Ṭᵍϣᴠṻἒ ?  

A. ẚ 23 °C ± 3 °C (73 °F ± 5 °F)ϥ  

B. ᶪ 20 ~ 40 %ϥ 2) ᵐ ◕(ẫ ◕ᶁᴺ)ᵷ ᶑּכ

ᾑ (ẫϨ )ᵐ ╘ ᶰ±5 % ϥ  

C. ⱬ ẚ ᵺ  мл ˂ ϥ 

D. ᵩא ᵐ ḫ ╖ỵᵿ ℗(acquisition)ᴋᵩ ϥ 

ϩB 

19. ⱱ 18000-3ϣ ϣᴠṻἒ Ḹ ? 

A. ☼Ọ כ⁷ּ ῏ⱱ 860MHz₭ 960MHz ᵍ☼Ọ Ẉ ϥ  

B. Ḅ ⁷ ṇϣⁿṇả ᵺ ₃ ἅϥ  

C. ᵺ Ḽ ᶰ ⁹ ễ ᶑẺ₃ ṻẲ Ẏ↕ⱬ ϥ  

D. ẚ ᵣϣⱱ 50  ̝ ₣  ᶚϿThe Voltageיּ

Standing Wave Ratio (VSWR)ЀᶚᵌḄ ⱱ 5 : 1 

ϩC 



20. ⱱ ISO18000ϣᴠṻἒ Ọ ? 

A. ╖ RFID ἢⱱ 860 MHz ₭ 960 MHz ᵐ ᵍᵟ ϥ  

B. ᵺ ᴵᶁᴺ₤Ọ ᴵ ᴻ ϥ 

C. Type A B RFID ϣ Ἕᵐ RFὒּיῂ ⁿṇⱱ₣ ᵺ ᵐ ϣ

ᶰ ᷃ ϥ 

D. Type A Bᵐ RFIDẖ ϣᶬ Trs ϥ 

ϩD 



 

2. ISO18047 ᾨ ѐ ἱ Ẑ◕ ᶑּכѐ ᵤ ϩ 860 MHz ỵ  

960 MHz ᵍ ᵟ ᵐ ᶑּכ  

ᾑ  

ᵯ ( International Organization for Standardization, ISO)↕

ᵀ⌡ (International Electrotechnical Commission, IEC)ềṷ

ᵯ   ϥἢ ISO◙ IECề (national body)

ᾨ ⌡ (technical committee) ϣ ⁮ᾨ ⌡

Ṋ ╖ᾨ ἱ ☼ Ṙ ϥ ISO ↕ IEC ᾨ

⌡ ẚ▬ỒỌṸẈἳ Ẑἢϥ₥ᶴ ( █↕ █

)ϣ ᶰ (l iaison)ᶑẺ ISO ↕ IEC ᵀἢϥẚ ᾨ

ϣ ISO↕ IEC ᵂ Ṙ ISO/IEC 1 Ẑᾨ ⌡ ( ISO/IEC JTC 1)ϥ  

⁷ ISO/ IEC ᶷ 2 Ử ϥ  

Ẑᾨ ⌡ ᶬ ṭ ϥ Ẑᾨ ⌡ ☼ Ω

(Draft International Standard)Ṋẍ ⁪ᾶ ϥ

ỵᵿ ᾶ ᵍḗᵩᵐᴟẈ ᵉḄề

Ử᷀ ϥ  

ẚ ᴠϣṸẈᾨףּ ⌡ Ḅ Ḅᶰ ἅᴠṻ Ẻ ᾨ

Ὅϩ  

ü Ẻ 1ϣ ᴋṹἸᴚϣᵝ כּ ἅ ☼ ᶍ Ϩ  

ü Ẻ 2ϣᵝẚᾨ ᵍᵐᶬ ϣ◙ ⱱ ⁮ Ṋϣ ẚḵ₃

ỌḄ ἠ ṘἻכּ ề₴ Ϩ  

ü Ẻ 3ϣṸẈᾨ ⌡ ☼ễ ₭ ϣ Ṋᵂ ἅ

ᵍễ ẍ Ͽ₂ẫЩ ἅᾨ ЪЀϥ  

Ẻ 1 ↕ 2 ᾨ Ὅ ẚ ἅ 3 ẹᵣ ṟ ᶰῚ╖ ὁ

ϣ Ẻ 3 ᾨ Ὅ ϣ ₭ḟ ☼ ₁

ḛ ◙ ṇ ϥ  

אָ ϣỒᶎṬᵍ ⁮ᵡṬḄ ᵐᶬ ϣ ISO ↕ IEC ⁪

ṭ ᷀ ᵷ ᵐṭἒ ᵩϥ  

Ḵ ϣ Ẻ 2 ᵐᾨ Ὅϣ Ṋ ᾨ ṸẈᾨ ⌡ ISO/IEC 

JTC1ᵐỴ ἱ ᾨ ố⌡ SC 31☼ ϥ  

ISO/IEC TR 18047 ẚ ᾨ ï ἱ Ẑ◕ ᶑּכ

ᴠϣ᷅Ὕᴠṻ ᵩϩ  

ü 2 ϩἥⱱ 135kHzᵐ ᵍᵟ ᶑּכ  

ü 3 ϩⱱ 13.56 MHzᵐ ᵍᵟ ᶑּכ  

ü 4 ϩⱱ 2.45 GHzᵐ ᵍᵟ ᶑּכ  

ü 6 ϩⱱ 860₭ 960 MHz ᵐ ᵍᵟ ᶑּכ  

ü 7 ϩⱱ 433 MHzᵐᶬ Ẻ ᵍᵟ ᶑּכ  



ᵟ  

CNS 15210╖ ⁿṇⱱ ᵐ RFID ᵍᵟ ,  CNS 15210-6

╖ Ồ ἢⱱ  860 MHz ₭  960 MHz ᵐ ᵍᵟ ϥ  

Ḵ ṻ ᵐṑ ₁ 15210ẍ Ẑ◕ ᶑּכϥ  

CNS TR 18047 ẍ ᷅Ὕ ὁ Ẑ  CNS 15210 ẍ

☼ ☼Ọ ϣḴ ᵍϣ῎ ṇ Ẻ A ᶰᵷ Ẻ B ₣

₃ ἓϣỬ ᶍ Ẻ A ◙ B ᵍỵᵿᴋ ἻḄϥ  

אָ ᶰᵷ Ὕ ẚ  CNS 18046 g ϥ  

 

2.1 ṇ   

Ḵ ╖ ἲ╖ ⁿṇᵐ ἱ ( ↕ ) Ẑ

CNS 15210-6 ᶑּכϣἠ⁪ᵌ ṇⱱ Ẑּכ ◙ Ἕ ῏

ϥ  

Ḵ ᶑּכ ῏ ₯᷄ Ϥ◙ᵂ ᵐ ᷄ ϣẚ ⁮

ᴠϣףּ Ḅᶰ ᴋ῍ẙ ᶺẚᴋ ◕ ₂ᵍ⁪ῡỌᵐ ╖ ṇ ᷄

◕ ϥ  

Ḵ ᵍ ↕ ᵐ Ẑ◕ ẫᴠϩ   

 ̧ ╖ Ẑ◕ ϣ᷅Ὕ ↕ Ϩ  

 ̧   ᷄ ◕↕ᵕ ◕ ϥ  

Ḵ ⁪ᵌ᷅Ὕᴠ ᵩϩ  

 ̧ ᵂ ᴕּכ ᵍ ῏ Ϩ  

 ̧ Ẑ◕ Ͽ ╖ⱱ CNS15962ᵍЀϥ  

ḏỌ ╖ϣḴ ṇⱱ CNS15210-6 ᵍ☼╖ ↕

Ϩ ᵖ ᵍ ☼Ọḫ Ẑ◕ ϥ  

 

 

 



2.2 ᶇṇ   

ᴠṻ ᶇᶎṬ Ḵ ᵐ ṇ☼ḫ ϥ₤ᶒ ϣ ṇ Ḵϣᵌ₤

ᶒ ϣ ṇ ḴϿὝ☼Ọ Ѐϩ  

18000-6: ᾨ  ð ᵐ ἱ  ð  6  :  860 MHz

₭  960 MHz ᵍᵟ  

ISO/IEC  19762Ͽṷ Ѐ  ᾨ  ð Ỵ ἱ↕ ℗ᾨ  ð

↕  

ISBN 92-67-10188-9, 1993, ISO ᶇ ᴢᵌ ╖ ᵐ  

2.3 ṇ Ϥ ᵷ  

2.3.1ṇ  

Ḵ ṑ ϣ ISO/IEC 19762g ᵷᴠ ᵐṇ Ὡ ṇϥ  

2.3.2   

Ḵ ṑ ϣ ISO/IEC 19762g ᵐ Ὡ ṇϥ  

D ּי   

d1 ᵺ ᵐ   

d2 ᵺ ᵐ   

d3 ᵺ ᵺ ᵐ  

dT,IA ᵺ ỵ ᵐ   

dT,MA ᵺ ỵ ᵐ   

dTE ᵺ ᵐ  

G1 ᵺ   

GIA ᵺ ᵐ  

GMA ᵺ   

K ẕᴷ  

L ᵺ ᴵᶁᴺ  

M   

PI  ּי ᵐ ᷄   

PM ּי ᵐ ᷄   

Tf ᴠ   

Tr ᴢᵲ   



2.3.3  

Ḵ ṑ ϣ ISO/IEC 19762g ↕ᴠ ᵐ Ὡ ṇϥ  

DUT  

RCS   

æRCS ᵐ   

RBW א   

VBW   

2.3.4 ṇⱱ ᶑּכ Ṭ  

2.3.4.1   

ḏỌ ╖ϣ ẚ 23 °C ±  3 °C (73 °F ±  5 °F)Ϥ

ᶪ 40 % 60 % ἅϥ  

2.3.4.2   

ᶑּכᵍ ῏ ϣ ᵐ ἱ ⱱ ᴠ

ᴋ ϣᶪḫ ϥ  

2.3.4.3   

ḏỌ ╖ϣ ╖ ᵐ ◕ (ẫ ◕ᶁᴺ )ᵷ ᶑּכ

ᾑ  (ẫϨ )ᵐ ╘ ᶰ ±5 % ϥ  

2.3.4.4 ẙ ᵐ Ἃ   

ẙ Ἃ ╘ⁿṇ ᵩא ᶰ DUT Ẉ Ṭ

₃ ϣⁿṇ  10 MHz ϩ א (RBW)Ϥ (VBW)

↕ᵺ ϥ  

ᵩא ᵐ ḫ ╖ỵᵿ ℗ (acquisit ion)ᴋᵩ ϥ  

☼ ₭ ᴵ ḫ ἢẚ ᴻ᷄ (PI,min,  

4.6.2.2 ) ☼ ₭ ᵸẎ ἥ  20 dB ᶰᴢϣᶪ ⱬ

ẚ ᵺ  10 ɚ ϥ  

 

ἱ ϣ₂ẫ ᵌ” Ϩ

Ṭ ᶰ ᵍẮẚ ↕ῡỌ ἅ ᶑẺ ἅ

ϥ  

2.3.4.5 ᵌ ╖   

Ṋ ⁮ ᶑּכ☼Ὶ╖ ẍ ᵯ ϣ₥ ᵌ ╖ ╘ẚ

Ὅᵍ ϥ  

ừ ϩ Ḵ ẚ ñ ᵌ ṕ ᶇ ò ISBN 

92-67-10188-9, 1993ᵐᵍϥ  

2.4  

2.4.1 ᵐ   



2.4.1.1  

ᴋ ₤Ọᵺ ᵐ ϣᶪ☼Ọ Ẑ◕ ↕

ẚᴋ ẫ  A ᵍ☼╖ יּ ᵍ ἅϣ☼Ọ

כ⁷ּ ῏ϣẚ 27 ☼ṻ ₥ᵍᴋ ᴠ ἅϥ  

27 ð  

יּ   

866 MHz  ⁷ כּ ⁿṇ 

910 MHz  ⁷ Ϥ כּ ⁿṇ 

922 MHz  ⁷ כּ ⁿṇ 

953 MHz  ⁷ᶒḴּכ ⁿṇ 

ừϩ 27 ᵍ☼ṻ ϣ 860MHz₭ 960MHz ᵍ

☼Ọ ϣὩẚ ±2.5%r ϥ  

2.4.1.2 ᵺ  

Ḅ ⁿṇᴋ ᵺ ₃ ἅϣ₥ ᷃ ᴑᵺ

ϣᶪ ᴢ ᾦᵷ ◕  50 Ý ϣ⁪ᶪẚ

ᵣϣⱱ  50 Ý ּיᶚϿThe Voltage Standing 

Wave Ratio (VSWR)ЀᶚᵌḄ ⱱ 1,2 : 1ϥ  

 

2.4.1.3 ISO/IEC 15210-6 A B ᵐ  

2.4.1.3.1  

Ồ ᵍϣ ᵺ ⁷ 17☼ṕϣ ₥ ᵷ╖Ἃẚ

ᵺ ᶬ ᷄ ᶑẎᵐ ⁹ ễϣ₥

ẫ 5.1.1.2 ☼╖  ds ϣḼ ᶰ ⁹ ễ

ᶑẺ₃ ṻẲ Ẏ↕ⱬ ϥ  

 

 17 ð  

 

2.4.1.3.2 ↕  

Ồ ᵍϣẫ  E ᵍ☼╖ ḫ ⁷ 18 ☼

ṕϣ ₥ ᵷ╖Ἃẚ ᶬ ᷄ ᶑẎᵐ ⁹

 

ᵺ  
 

ᵺ  

ṕּי  

 



ễϣ₥ ẫ  4.5.2.2 ☼╖  dTEϥ  

 

 18 ð ↕  

 

   ₤Ọᵺ ᵐ ϥ  

      Ồ ᵍϣ ᵺ ⁷ 19 ☼ṕ ϣ ᵺ

ᵺ ᵐ d1ϣ ᵺ ᵐ ╖Ἃⱱ ễ ᵺ

☼ ᵐ ᴵḄ ᷄ ⁹ᶑẎϥ  

   .         

 

19ð  

ⱱ ⁮ ᵐ ϣ ⁿṇ F ☼╖ ᵐ ϣ

ᵐ ᵷ╖Ἃẚ ᶬ ᷄ ᶑẎᵐ ⁹

ễϥ  

   2.4.2  

2.4.2.1  

ᴋ ₤Ọẍ ᶑּכᶰ ↕ᴋ

ϥ  

ᵍ ῏ ⁿṇ ϣ₥ ⁷ Ḵ ☼╖ ᶑּכᶪ

CNS 15210-6 ₤ᵺ Ϩ◙ ᴋ Ὕᵺ

Ṇ Ϩι ᴋ῍ϣ ᶍ ẖ ỵ ∏ᶷᵐ ᴻ

ϥ  

ᵺ ᾃṷ Ẑ  28 ϥ  

 28 ð ᵐ ᵺ ῏   

   ᴻ  ᴵ   

L  ᵺ ᴵᶁᴺ 0.1 m  

2

dTl
 

GI  ᵺ  2 dBi  8 dBi  

 

ᵺ  
 

 

 ᵩא  
d1 

ᵺ  



☼Ọ Ẑ◕ ↕ ẚᴋ ẫ  A ᵍ☼╖ יּ

ᵍ ἅϥ  

 

☼Ọ כ⁷ּ ῏ϣẚ  27 ☼ṻ ₥ᵍᴋ ᴠ ἅϥ  

2.4.2.2 CNS 15210-6 ᵐ Ẻ A Ẻ B  

2.4.2.2.1 ↕  

      Ồ ᵍϣ ḫ ⁷  19 ☼ṕϣ ₥ ᵷ╖Ἃẚ

ᶬ ᷄ ᶑẎᵐ ⁹ ễϣ₥ ẫ

ᴠϣ₥ᵍϣ L ᵺ ᵐ ᴵᶁᴺϥ  

 
l

2

,

2L
d IAT > , 

l

2

,

2L
d MAT >  

 

 

 20 τ  

 

2.4.2.2.2 ᵸẎ  

Ồ ᵍϣ ᵺ (₥ᵍ Ḅᶰ⁷  G 

ᶰᴋ Ẏ Ṇ ₃℗ᶶ )ϣ ᷅Ὕᴋ ἱ ᶰ

ἥ ᵕ Ẑ Ẻ Ẑ ᵺ ϣ₥ᵍᴋ ṇ₃ ἢ

ᵺ ϣỬ ᴒ ṇ₃ ἢ ᵺ ⁪ ₭ ᵩ

א ◙  D ╖ᵐṕּי ϥ  

ᴒ ᵺ ᵐᶬּי ᵕṟᴰ― ᴻⱱ 15°ϣ ⱬ

ᵺ  

 

ᵩא  

 

ᵺ  

ṕּי  

 










































































