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2. ( Mechanical)  

2.1 ( Connectors)  

 #2.1̔ ( ҍ ) IEEE ‰  

(socket) ̆ ‗ └ ῀Ȃ 

 

№Ҍ ץ ̆ ҉

῀ ԍ ȂӞ [2], [3], ҍ[4] Ҭ└ Ȃ

≢ ̆ Ҋץ ῀ⱬ ̔ 

 

2- 1̔ ῀ⱬҍ ⱬ( )  

ᴆ ’( Condition )  ῀ⱬ/

ⱬ 

 

6 ‰ ῀6

 

9 ‰ ῀ 9

 

< 1 N 1394 ᾛ

ץ VG,VP, TPx ӊ╠

ṿ ̕ ῃ ῀

Ȃ 

6 6׆

Ҭ ₮ 

9 9׆

Ҭ ₮ 

> 1 N 1394 ᾛ

ץ VG,VP, TPx № ӊ╠

ṿ ̕

Ȃ 

6 ῀6

 

9 ῀9

 

> 10 N 1394 ᾛ

ץ VG,VP, TPx ӊ╠

ⱬ ̕ ԍ

῀ Ȃ 

(ᾛ Ҍ ᶏ )  
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 #2.2̔ (plug) ѿҩ ̆Ḃԍ ᵝ 

 

2- 1̔ ( Plug overmold)  

 

ᶫ Ḃ≠ ̆ ᶏ ᵥ Ȃ 

a) . (f lat surface )  ԍ ҉ ɷ ɷ Ȃ 

b) .  (r ound surface ) ԍ ҉ ɷ ɷ Ȃ 

 

ҽ ץ ꜛ ( ≢ ԅ ↕̆

Ҋ)Ȃ 
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 #2.3̔ ᵝ Ḡ № ҉ ᶷ 

‰ ꜛɶ ɷ ῀Ȃ ԍ ᶏ

ᵝ ̆ ғ ᶏ ῀ ᴪ ҉ ̕

̆ ҹ ׆ ̆ɷ ɷ ҉ Ȃ ᶏ

Ӟ ᵬ̆ ѿҩΐ ɷ ɷ ԍ Ȃ 2- 2ҍ 2- 3 ԅ ҩ

Ȃ 

 

 2- 2̔ ׆) )  

Ẋ׆ ... ֟ ╠ ̔ 

 

2- 3̔ᴰ ֟׆) ╠ )  
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 #2.4̔ ⌠ ѿPHY  

ԍ ѿ ȁPHYȁḠ ҍ ᴆ̆ ҹѿҩȉ Ҭ

( lumped circuit )ȊȂ1394a ҉ 0.5 ns̆ 1 GHz ̕ 1394b

҉ ҹ0.080 ns̆ 6 GHz! 

 

╠ ҍ ҉ ̆ Ӈ̆ ң ̔ 

 

a) . ╠ ҍ PHY (ңҩPHYҍѿҩLink) ̆ ̕ 

b) . ѿҩ PHY׆̆ ( 3.2.2) ⌠ ῃᵣ

1394 (OON>ð>Tꜚ ҍQQ>ð>T̓̀ ̆ [2]

Ҭ)Ȃ ҩ S800 ̆ Ҍ ⱳȂ 

 

2.2 (end- to - end)  

 #2.5̔FireWire 800 9 9 (1394b type 1) ҍ Ҍ

ѿ  

ԍ ֲ Ҍ 1394b ̆ ԍ1394b ̆

ԍ 2- 4ȁ 2- 2ȁ 2- 5ȁ 2- 3ȁ 2- 6ҍ 2- 4Ȃ 

 

̔ᴰ ( type 2  ӊ9 ץ6 type 1 ӊ9 4) ѿ֓ ҍ

ѿ Ȃ ԍ ̆ Ȃ 
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̔ ӈ 1394bȂ׆ ╠ Ȃ 

2- 4̔1394b type 1 ҍ (Beta ⌠Beta )  

2- 2̔1394b type 1 (Beta ⌠beta)  

Ḥ  PCB  /  

 

/  

 

 /  

 

/  

 

PCB  Ḥ  

 13   

( )  

  

( )  

 12  

,  

HF⌠

 

11  

 

ῤ  

(ῤ )  

 

( )  

ῤ  

(ῤ )  

 

 

10 ,  

HF⌠

 
TPA 4 TPA 4 Ḥ  

#1 

 

2 TPB 2 TPB 

⌠

 

5 TPA(R) 5 Ḥ  
#1 

 

9 TPB(R) 9  

TPA*  3 TPA* 3 Ḥ  
#1 

 

1  TPB* 1 TPB* 

  6 VG 6 

#1 

 

6 VG 6  

 7 SC 7  7 SC 7  
FW PWR 8 VP 8 

#1 

 

8 VP 8 FW PWR 

TPB 2 TPB 2 Ḥ  
#2 

 

4 TPA 4 TPA 

 9 TPB(R) 9 Ḥ  
#2 

 

5 TPA(R) 5 ⌠

 

TPB* 1 TPB* 1 Ḥ  
#2 

 

3 TPA* 3 TPA* 

,  

HF⌠

 

10  

 

ῤ  

(ῤ )  

 

( )  

ῤ  

(ῤ )  

 

 

11 ,  

HF⌠

 

 12   

( )  

  

( )  

 13  
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̔IEEE 1394- 1995 ( )Ȃ׆ ╠ Ȃ 

2- 5̔1394b type 2 ҍ (ᴰ 6 ⌠ )  

2- 3̔ᴰ 6 ⌠1394b (b ilingual )  

Ḥ  PCB  /  

 

/  

 

 /  

 

/  

 

PCB  Ḥ  

      

( )  

 12  

,  

HF⌠

 

  

 

 

 

 

 

ῤ  

(ῤ )  

 

 

10 ,  

HF⌠

 

TPA 6 TPA 6 Ḥ  
#1 

 

2 TPB 2 TPB 

 2 VG 2 Ḥ  
#1 

 

9 TPB(R) 9  

TPA*  5 TPA* 5 Ḥ  
#1 

 

1  TPB* 1 TPB* 

  2 VG 2 

#1 

 

6 VG 6  

     7 SC 7  
FW PWR 1 VP 1 

#1 

 

8 VP 8 FW PWR 

TPB 4 TPB 4 Ḥ  
#2 

 

4 TPA 4 TPA 

 2 VG 2 Ḥ  
#2 

 

5 TPA(R) 5 ⌠

 

TPB* 3 TPB* 3 Ḥ  
#2 

 

3 TPA* 3 TPA* 

,  

HF⌠

 

  

 

 

 

 

 

ῤ  

(ῤ )  

 

 

11 ,  

HF⌠

 
      

( )  

 13  



FireWire Design Guide   FEDG 1.0TA 

  03/02/2010       

             15 

 

̔IEEE 1394a- 2000 ( )Ȃ׆ ╠ Ȃ 

2- 6̔1934b type 3 ҍ (ᴰ 4 ⌠ )  

2- 4̔ᴰ 4 ⌠1394b (b ilingual )  

Ḥ  PCB  /  

 

/  

 

 /  

 

/  

 

PCB  Ḥ  

      

( )  

 12  

     

 

ῤ  

(ῤ )  

 

 

10 ,  

HF⌠

 
TPA 4 TPA 4 Ḥ  

#1 

 

2 TPB 2 TPB 

    
(shell)  

 

 

Ḥ  
#1 

 

9 TPB(R) 9  

TPA*  3 TPA* 3 Ḥ  
#1 

 

1  TPB* 1 TPB* 

     6 VG 6  
     7 SC 7  
     8 VP 8 FW PWR 

TPB 2 TPB 2 Ḥ  
#2 

 

4 TPA 4 TPA 

    
(shell)  

 

 

Ḥ  
#2 

 

5 TPA(R) 5 ⌠

 

TPB* 1 TPB* 1 Ḥ  
#2 

 

3 TPA* 3 TPA* 

     

 

ῤ  

(ῤ )  

 

 

11 ,  

HF⌠

 
      

( )  

 13  
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3.  

ѿ֓Ҍ 1394 ( application notes )Ȃ ῒ TI EMI [11]ȁ

 [12] ץ LSI FW323 [13] ȂFireWire ᵝ Ⱶ ֓

ᴆȂץҊ ׆ ֓ ᴆҬ Ȃ 

3.1 ( Interfaces )  

̆ ԍ ῀ ₮ Ȃ ғ̆ ῒ Ӟ

Ȃ ֓ 3- 1Ҭ TP2ҍTP3Ȃ Ẋ ̆

ҍ Ȃ ԍTP1ҍTP4 ᶏ ̆ ᴆȂ ≢ PHY 

IC TP1 ҹᴰ ̆TP4ҹ Ȃ 

ԍ ҍ ӊ ℗ TP2ҍTP3Ȃ ӊῤ ᴰ

№̆ ҹ ῏ᴰ ѿ №̆ Ҍ №Ȃ 

 

3- 1̔ ( ѿ )  

̔ ԅɶrnɷҍɶrn·ɷ̆n 1~4̆ x A BȂTPn ӈ ̆ TPx

↕ ( twisted pair )Ḥ  

3.2 /PHY  

 #3.1̔ ⌠PHY ( TP1⌠TP2 ҍ TP3⌠TP4) 

ԍTPAҍTPBḤ Ḥ ̆ ԍ ҍ⌠ ᴆ ̆

ⱵȂ /PHY 1394b ( Ҋᵬҹ

)Ȃ 

 3- 1̔1394b  

 S400á S800á S1600á ᵝ 

῀ ᴆ̔  

TDR ҉  100 100 50 ps 

Exception window
a
 700 700 700 ps 

TP3 ῀ ̔  

Through connection
b
 110 ¤ 20 110 ¤ 20 110 ¤ 20  
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At termination
c
 110 ¤ 10 110 ¤ 10 110 ¤ 10  

 3- 1̔1394b ( )  

 S400á S800á S1600á ᵝ 

ꜚẒ ( Differential skew )  5% 5% 5% UI 

῍ ῀  >550  

a.
 Exception- windowӊ ̆ ѿ ( impedance excursion) TDR҉

ңṐ Through- connection Ὲ ( )Ȃ 

b.
 Through- connecti on Ὲ Ȃ ҩ Ὲ ԍ

̆ └Ȃ 

c.
 ҹԅ ̆TP3 ῀ 4.0ns̆ ҩ

‗ Ȃ 

̔1394 ҍFW400 TPAץ TPBḤ ҉ ᴰ ҍ ̆ ̆

῀ ԍңḤ Ȃ 

3.2.0.1 ( Termination )  

TPAḤ 110 ꜚ ̆ PHY̕ Ҭ ⌠ PHYẒ ₮̆

⌠Ḥ (PHY҉ ҩ ѿҩ Ẓ ₮̆ ӂ ̆ ץ

ѿ ⌠ῒ Ҍ ꜚᵬ)Ȃ 

 #3.2̔ ḠTPBIAS ( decoupling capacitor ) ṿ 

PHY tpbias ₮ ᶏ 0.33ëF ⌠ ̆ TI PHYȂTI PHYs ѿҩ1.0

ëF ⌠ ̆ Ḡ ’Ҋ Ḥ ̆tpbias ҉ ᴪ ̕

TI ҉ ̆ ץ tpbias ꜚ Ȃ TI PHY ̆↕ᶏ ᵞ

ṿ̆ 1394a ԍtpbias ꜚҍ Ȃ 

3.2.0.2 TP EMC/EMIḠ  

 #3.3̔ └FW400 ῍ EMC  

FW400 Ӟ ῍ ( common mode choke)̆ ≢ PHY⌠

Ḥ Ȃ Ṝ ҩḤ ᶏ ≢ ᴆ └TPAץ TPBӊ ұ

(crosstalk) Ȃ ҩ ᴪ ᵞ ῍ Ḥ (ᵖ ԅ ῍ Ḥ )Ȃ ӊ̆ ҽ

Ӟ 100 MHz ̆῍ ᵞԍ165 ̆ ꜚ ᵞԍ15 Ȃ 

֟ EMC Ȃ ҉ ѿ֓ץ ṿ

ᵀ EMCῚ ( ̆ DLP11SN׆ 67 ̆ῒ ᴆ 90 ȁ120

ȁ160 )̆ ῃ ᶏ ῍ ’Ȃ ҉ Ⱳ ӊѿ̆

ᶏץ ῍ 0 Ȃ 

3.2.0.3 Ḡ ( Transient protection )  

 #3.4̔ ᶫ ᶫ Ḡ Vg ԍPHY ᴴ  
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ᶫ PHYҍ ӊ ѿҩԋ ᵝ(clamping) ̕ ҩ ᶫ

ԅң ̔ 

a). ᶫ ESD Ḡ ̆ ῀⌠ (chassis) ץ̕  

b). ɶte ɷԊᴆ Ḡ (ӊ ץ VG VPҍ ѿҩTPx

ӊ ̆VP ᴪⱴ ԍTPxḤ )Ȃ ҩ ҍḤ

ӊ ѿҩᵞ ( #3.8)Ȃ 

ᵝԋ 3.6V ԋ ̆ 330 Ẓ 3.3V (ῒ

ᶏ ṿ)Ȃ BAV99ԋ ̆ ҩ ᶫ 2.4Vȁ

2.1Vӊ ESDҍ VG ӊ Ȃᶭ ̆ᾛ 0.6V ԋ ̆ ҽ FireWire Ḥ

2.7VӞҌᴪ Ḥ ( signal integrity ) Ȃ Ḥ ҉ VG Ԋᴆ

ᴪ ԋ ⌠ ȂVG Ԋᴆ ̆ VP ᶫ

̕ ̆ ⌠ VGȂ ԋ ץ 300mA ⌠ 2W̆ ᶏ Ḥ

҉ ᵝ ᵞԍ 5.5V̆Ӟ PHY ᴆ Ȃ Ҥ ⱬӊҊ̆

PHY ԋ ᴪ Ȃ ԋ ԍ ̆ᶏ TPA/TPBḤ GND ̆

FireWire ꜚᵬȂԍ ֓ ҉Ӟ ᶏץ ᵞ ԋ ̆ ᴪ PHYӊ╠ᾢ ̆

ⱴ ( return rate )Ȃ 

ESD ӂ Ԋᴆ̆ᴪ׆ ₮⌠ ̆ ῀ Ȃ ᶏ Ḥ

ף ᵬҹ Ḡ ץ ̆ ҹḤ ⌠ Ȃ ҽֽ

VG ҉ ᵣ(ferrite) ӇẠ( #3.6)Ȃ ҍḤ ӊ

( galvanic connection ) ҹᵞ ̆ῒ Ҍᴪ

Ȃ 

ᶏ ῍ ̆ └ PHY Ȃ PHY ԋ ᴨ

῍ ̆ ᶃ EMI Ȃ 

ᶫ ҉ Ҍᴪ VG ԊᴆȂ Ḡ ԋ ᵞ ṿ( ԍ

0.5 pF)  

3.2.0.4 ҍ ӊ (VG/VP) 

 #3.5̔FireWire └ҍ  

VP 1.5Ă EMI Ạ ̆ ⌠ └ ᵞȂ

└ ץ Ḡ Ҝ( Poly Fuse) ᴆ̆ ᶏ

̆ᶭ ץ Ȃ ԍEMI ̆ Ҭѿҩ׃ԍ50 ⌠1000 (100MHz)

ץ ̆ᵝ ȂѿҩNLNONΡ¥ ⌠ Ȃ 

 #3.6̔ VG ⌠ ץ (Ӟ ) ⌠PHYḤ  

VG ᶏ ѿҩ0.010Ρf AC ⌠ Ȃ VGҍPHYḤ ӊ Ҍ ץ

̆ ҹVG TPB ₮῍ Ḥ TPA Ȃ ԅ ̆ῒ

Ḥ ( 100- 120ns ‖ 20mA VG҉)Ȃ ̆ VG Ҭ ᴋᵥ ᵣ

(ferrite) ̆ 100MHz ҹ50 ᵞȂ 

3.2.0.5 ( Shield interface )  
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 #3.7̔ ⌠  

ҹԅ ҩ ̆ Ҋ ѿ Ȃ 1394aץ 1394- 1995Ҭ

( galvanic isolation ) ӈ ̆ҌῬᶏ Ȃ 

 #3.8̔ ⌠ Ҭ VG 

ҽ ⌠ Ҭ VGȂ ѿ ҍ ᶃ ᵝ

⌠EMCԑ ҍ ᾧ Ȃ ̆ ҍVGӊ DC Ҍ

̕ ԍ ᶏץ 0 Ȃ ̆

AC ( ‗ )⌠VG( #3.6)Ȃ VG Ԋᴆ

̆VPẽẽ TPx̆ ԍVP ҍVGӊ ᵬDC Ȃ 

 #3.9̔ ᶏ Beta- only 1394b  

ԍ ( isolated  ports ) ̆1394b beta- only ҹ Ȃ ᶏ

1394aץ 1394- 1995 ɶ ꜚPHY(floating PHY )ɷ PHY- Link Ҍ ꞉Ȃ 

3.2.0.6 ( Layout guidelines )  

TPA/TPBḤ ꜚḤ ץ ҹ ῍ Ḥ (VGᵬҹ῍ )Ȃ Ḥ ӊ

Ḥ (skew) ̆ Ȃ Ҋ ѿ ‰↕̔ 

a) . ⱬ Ȃ 

b) . ⱬ (via ) Ȃ 

c) . 90 Ȃ 

d) . FW400 Ҭ ңҩ ȁFW800↕ҹѿҩ̕ TPA+,TPA- ,TPB+ҍTPB- Ḥ

Ȃ 

e) . PCB҉ ꜚḤ ӊ ꜚḤ ῤḤ ӊ ( intra - pair skew ) ԍ10psȂ 

f) . PCB҉ FW400 ̆ ꜚḤ ҍ ꜚḤ ӊ ( int er - pair skew )

ԍ25psȂ 

g) .  ҍPHYӊ (ҍ ᶭ̆ 1394a ԍ25mmҩ ̆

↕ҹ12mm̕ Ḥ ̆ ֓ Ḥ ҉ )Ȃ 

h) . ᴆ PHY( ԍ10mm̆ )Ȃ 

i) . ҍԋ ̆ ῒ№ ( stub length )Ȃ 

j) . 1394 Ḥ ᶫ ( PHYҍ )Ȃ 

k) . ῒ Ḥ TPA/TPBḤ ̆ ≢ Ҍ ֜ ῏ ᴋᵥḤ

/ Ȃ 

l) . ᵈ⌠ Ḥ ⌠ Ȃ ᶫ ӊҊ̆

ᵖ Ҍ ץ ᵈ⌠ Ḥ ῤȂ 
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m). ӟ Ȃ 

3.2.1 ( Termination )  

ҍFW400 ̆ 3.2.0.1. ( Layout) ῏ Ȃ 

 

3.2.1.1 TP EMC/EMI Ḡ  

 #3.10̔ FW800 ᾧᶏ ῍  

FW800 PHYsԍ῍ ( common- mode choke) ⱴӊ ҍ Ḥ

Ȃ ̆FW800 PHYsӞ֟  ꜚḤ ̆ Ҍץ ѿҩ ᵩ ῍

Ȃ ̆ TPA/BḤ Ҍᴪ ⱴ῍ ( ȁ׆

)Ȃ1394b ᴰ 1394aḤ Ӟΐ ԅ ᶃ └Ȃ 

 #3.11̔FW800 ῤ ῤ ҍ  

Ḡ ῤ ῤ ҍ ̆῍ ץ ᾧȂ ԍ ᶏ

PHY/Link ̆ Ạ Ȃ( ῤ ⌠

)  

ᵌ ᾢ╠ Ҭ ῍ ̆ Ӈ ᾛץ ῍

ѿҩ0 Ȃ ῍ ̆ Ӈ̆ѿҩ DVI S800 1394b

ᴆ Ȃ ᴆ TDK ACM2012H- 900- 2P Ȃ 

3.2.1.2 ( Shield interface )  

 #3.12̔FW800 TPAҍTPB ҍFW400 Ҍ  

ҩ≢ Ḥ 9 Ҭΐ ȂTPA ѿҩ ṿ

(1M ) ѿҩ0.1ëF ⌠ ץ̆ ѿҩ0.001ëF ⌠ ȂTPB

⌠ ̆ ѿҩ0.001ëF ⌠ ȂVPҍVG↕ҍFW400 Ȃ

3.2.0.5 Ȃ 

3.2.2 ╠  ( ) (wiring)  

 #3.13̔ Ḡ Ḥ ╠  

Һ ԍ ӊPHY ╠ ̆

֟ ̆ ғ̆ Ӟ └( ҉

)Ȃ ӊ ̆ Ḥ ҉ ( 0.5ns 25mm) ̆ Ӈ̆ ҩ

OONðT Ȃ ̆ ȁ ץ Ḡ

№ EMC/EMIȁḤ ⱷ ҍ ̆ Ȃ 

╠ ̆ Ҍ ꞉ ѿPHY̆ Ҋ̔ 

a) . ⌠PHY ̆ ᴪ ѿҩ Ȃ 
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b) . Ẋ Ҭ( TP1- TP2ץ TP3- TP4)Ҍᴪ ⱴ

Ȃ ᴆԊ ⌠ ᵣḤ ⁞ Ȃ 

c) . ╠ ֽ ᶏ ╠ ᴪ Ȃ ҉ ץ ᶫ ҩ

ⱳ ̆ ( tower system) ᴪ ҊȂ ԍ ᶃ ӊѿ

ᵣ Ҭῤ ѿҩFireWire Hub ̆ ᶏ Hub Ḃ

Ȃ 

╠ ̆ Ҋץ ֓ ̔ 

a) . ԍ ᵝ Ȃ ץ FireWire ⌠ᶷ ( iMac)

ᶏ (ᶛ iMac)Ȃ 

b) . ҉ ⱴ ѿҩPHY̆ ץ ╠ Ȃ PHYҍ╠ PHYӊ

TPA/BḤ Ҍ ̆ ῒ ғ Ȃ ̆

ԍ ̆ ҹ Ḥ ⁞ ץ ᶏ

Ȃ 

ѿҩ  ̔ 

 #3.14̔ ѿҩ ҩPHY ғ ῒҬѿҩPHYΐ S800

̆ Ӈ̆ PHYs S800  

ҹѿҩ ΐ S800( ץ( FW400 PHYs̆ ᴪ ѿҩ (hybrid)

̆Ҍ ԍ Beta Ȃ ᶏPHTYֽ FW400 ̆ Ӟ ѿ

ҩS800( )PHY̆ ΐ S800á( ) ⌠ῒ PHYȂ ᶏ

̆ FW400 ҉ ᴋᵥ ̆ ֣ Beta ᴨ Ȃ 
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4. (System design)  

4.1 PHY  

ԍ ҍ ᵀ PHYȂץҊ ֓ ̆ ץ ⱴ≠ ̔ 

a). ‗ ₮ PHY ( 3- 1Ҭ TP1ҍ TP4)Ȃ ֓ ᴨԍ 1394

̆ ҹ ( 3- 1Ҭ TP2ҍ TP3)̕ ғ̆

PHYҍ ӊ ᴪ ⱴ ᴆ ᵞԅḤ Ȃ 

b). PHYҬ ῀╠ Ḡ ⱳ Ȃ ꞉ PHY ẠȂ 

c). PHY/Link ץ) ᴋᵥῒ CMOS῀ ₮ )

ᵞȂ PHY PDḤ ̆ ץ ᾧ ῒ CMOS

Ḥ Ȃ 

d) .  Ḥ ‗ Ȃ 

 

4.2 PHY  

4.2.1 ѿ ( General)  

 #4.1̔ ḠPower_class Ȃ 

 #4.2̔ ḠCONTENDERҌ ᵬ (deasserted) Ȃ 

ᴆ ̆ Ҍ ҹ ( Isochronous Resource 

Manager)ȂPHY contender ҹ Ȃ 

 

4.3 ( Link layer )  

4.3.1 PCIe ӊ  

 #4.3̔ PCIe CLKREQ* 

CLKREQ* ⌠ ῏ԍPCIe REFCLK+/- Ȃ ҹ

Ҍԇ ᴪ ( ᶫ ) ҹ ᵞ ꜚᵬ ̕ ᶭ

Ȃѿ ̆ ҩḤ ̆ ̆ ѿҩ10K

Ȃ 
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4.4 ᴆ  

4.4.1 TI TSB81BA3 

ԓ ῏ԍ ≢(power class) ҍ Ȃ 

 #4.4̔TI PHY ҹ1.95V 

ӈ҉ 1.8V DVDD- ץ1.8 PLLVDD- 1.8̆ 1.95V +- 0.1V Ȃ ᶏ

(filtering resistor) ̆ 1 ṿȂ ԍ ⌠

̆1.95V LDO ₮ ҹ1.96VȂ 

 #4.5̔TI PHY ᶏ 1uF  

TI ҩDVDD_CORE ᶏ 1uF ̆ ᴆ( Ҋ

Ҍ ԅ)̆ ᶫԅ ᵬ Ȃ 

 #4.6̔TI PHY ץ 1.95V 

XI ῀ ᴆ҉ ҹ1.8V ῀ȂTI ԅ ץ 1.95V ῀̆Ӟ

Ӟ ׆ץ ᶫ Ȃ 

 #4.7̔ ᶏ TI PHYs Ҭ ̆ Ḡ PHY/LINK  

TI PHY ԍҬ ̆Ӟ ⱴ ( ̆ ╠

҉)̆ Ӈ̆PHY Ҋ̔ 

Ҍ ̔PINT, CTRL0, CTRL1, D0:D7, PCLK (1394b PHY), SCLK (1394a PHY) 

1K ᵞ ̔LPS 

⌠GND̔LREQ, LCLK (1394b PHY) 

1K ̔BMODE (1394b PHY) 

 #4.8̔ ḠTI P hys҉ ᶏ ҍ  

ᶏ 0 1 ҹDS- only ̆Ạ DS0 DS1 1K

⌠VDDȂ ץ ( toning ) ⱳ Ȃ 

ᶏ 2 ҹDS- only ̆Ạ LKON/DS2 470

⌠VDDȂ ץ ( toning ) ⱳ Ȃ 

TPA+ ҍ TPA-  ( ӊ ⌠GND̆ ᶶ )ȂTPB+ ҍ 

TPB-  ѿ ⌠GNDȂTPBIAS ҹ Ȃ 

̔ ᾛ ᵬҹѿҩ (֞ PCB ֟ )̆ Ӈ̆

TPBIAS ץ ѿ 1uF ⌠GND ( ҉ )̆ TPB+ ҍ TPB-  

55 ⌠ѿҩ῍ ̆ ѿҩ5K ⌠GND ( Ӟ

̆ ⌠ TPB+/- ⌠GND̆֞ 0 )Ȃ 
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 #4.9̔ ḠLKON/ DS2 Ẓ ҹ ᵝ ᵞ ᵝ 

2 ᵬ DS ᶏ ̆ Ӈ̆LKON/DS2 ѿҩ470 ѿ

ҩ1K ұ ⌠ PHY_LINKON Ȃ ̆ ץ Ḡ

ᶫ Ẓ ( Ҭ ῤ ESDḠ ᵬҹ ᵞ)̆ץ LinkOn⌠

Ḥ Ȃ 2 ᵬ ( bi - lingual ) ̆ Ӈ̆LKON/DS2 ѿҩ1K

ᵞ ⌠ PHY_LINKON ( ұ )Ȃ 

̆ ԅ ̆ ԅῒ / ᵞ ұ ṿȂ 

 #4.10̔ TI  1394b PHY 2 ᶏ ԍDS- only ӊ  

TI 1394b PHY҉ 2 ҹDS- only ѿҩ470 LKON/DS2 Ȃ

( ֽ PHY ѿ ᶫ )̆ ץ LKONҹ ᵝȂԍ ̆ ץ

ѿҩ ᴆҬ Ȃ ҽ PHY ӊ╠ ҹ ̆ Ҍ ̆

Ҭ̆ ᶫᵬ Ȃ 

 #4.11̔ TI PHY DS- only Ҍ  

└ DS- onlyᴰ ̆TI PHY └ ⌠S400(DS)̕ ̆PHY

Ҭ 10 ԍ max_port_speedҹ3(S800) 7(DS- only) Ȃ 

̆ ҍ ֟ ᴆ ‗ ҩ Ȃ ҩ Rev DҬ ḱ Ȃ 

 #4.12̔ TI PHYs ( bi - lingual ) ᶏ  

ԍ ⌠ TI PHY ̆ (peaking inductors )̆ ᵬ

Beta ̆ ץ ᴰ Ȃ MCM PHYs ̆

Ḥ ̆ PHYsӞ Ȃ 18nH ̆ ҍ55

ұ ( ҍ῍ Ẓ / ӊ )Ȃ 

 #4.13̔ TI PHYs҉ PLLVDD_33⌠AVDD_3_3  

֓ ᴆӊҬ ѿ Ȃ 

4.4.2 TI XIO2213 (Cheetah Express,  Chex) 

 #4.14̔ Ḡ TI PHY  

TI XIO2213ῤ ѿҩTI PHYȂ ԍTI PHY ԍChexȂ 

 #4.15̔ Chex OHCI_PME# ⌠ѿҩGPIŎ ᶃ  

ҩḤ ⌠ѿҩGPIO( ̆ ҉)̆ ᶏChexҍῒPCIe ԍ ῏

ᵞⱳ Ҋ̆PHYԊᴆ( )Ӟᴪ ѿҩ ᴆҬ Ȃ ᴆ ⌠ῃⱳ

ꜚȂ ԍ Ḥ ꜚ̆ ̆ ѿҩ10K Ȃ 

 #4.16̔ ḠChex GRST#Ḥ ֽ (power cycle)  
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ѿҩ (platform reset) ֽ̆ ԍ Ḥ ԍ ⱬ ┴( ≢ ̆

ֽ EFI ∆ ᴆӊ╠ )Ȃΐᵣ ̆ Ҍ / Ȃ 

 #4.17̔ Chex GPIO  

ԍGPIO 0 -  GPIO 7Ȃ 

 #4.18̔ Chex CYCLEOUTᵬҹѿҩ  

ᶶ ̆CYCLEOUTѿҩ ꜛ Ḥ ̆ᵬҹ Ȃᶏ ѿҩ

47K ᵞ ̆ ѿҩ Ḃ Ȃ 

 #4.19̔ VDD_33_AUX ⌠ 3.3V 

VAUX׆D3cold Ҍ ̆ ғAUX ᶶ ᵝӞ ᴆ ⌠ 0Ȃ ̆ VDD_33_AUX

⌠3.3V ץ ᵞ ⱳ Ȃ 

ת 4.4.3 TSB82AA2 1394b ᴆ 

ת 4.4.3.1 ӊ  

 #4.20̔ Ḡ TI ᴆ ҉  

ῤ 1.8V ᶏ ҍ ԍ ᵣⱳ ̆ Ȃ ᶏ ̆

Ӈ̆1.8V 1K ᶫ⌠REG18 ҍREG_EN* Ȃ ̆ PCI/OHCI

ROMῤ ̆SCLҍSDA 220 ⌠ ȂPCI_RST* ⌠PCI_RST_L̆

Ҍ SMC └Ȃ 

4.4.3.2  

 #4.21̔ ḠTI ᴆ ᶫ  

׆ ᴆ ̆TI ᴆ ↓ ҌᴪḠ GUID Ȃ ԍ ᴆ ̆

 GUID ѿ ̆ ̆ ↕̆ ῃ ᴪ Ȃ

̆ Ḡ ⱬ ᴆ̆ ᶏ Ӟ ѿ Ȃ ̆

AC ᶫ ̆G_RST*Ӟ ᶏ ѿ ̆ Ҍ ԅȂ 

 #4.22̔ Ḡ G_RST*  

G_RST*Ḥ Ḥ ( ᵞ ᵝ) 2ms̆ Ḥ ҉ ᵞԍ4.3msȂ 

ѿ ̆ ץ ᾧ ᶏ RC Ȃ ⌠Power OK ᵌ Ḥ ̆ 

2ms Ȃ 

 #4.23̔G_RST* Ḥ ( asynchronous)  

῏ԍG_RST*Ḥ ҍPCI ̆ ᴆ Ҭ ȂG_RST*ѿҩ Ḥ

̕ ԍ Ҭ ̆ ץ PCI ᶫ ӊ╠ Ḥ ( deasserted)Ȃ 
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4.4.4 LSI FW643 

 #4.24̔ ḠVAUX_DETECTFW643҉ ᵝ 

VAUX_DETECT ᾛ ӄ ( sticky reset )ҍ ӄ № Ȃ

↕̆ PERSTNӞ ӄ (sticky domain) ̆ ̆ GUIDȂ

҉VAUX_DETECTᵞ̆ ̆ ѿҩ 10K Ȃ 

 #4.25̔ ḠFW643 ҍ1.0V ѿ  

FW643ῤ ѿҩ PUR(Power Up Reset) ᾝ Ḡ ∆ ̆ ғ

ᶫ ꜚᵬȂ ҩῤ PUR ᾝ ҉ ȂPURᴪ VDD10 ҉

ғ֟ ѿҩῤ Ḥ ῒῤ ҍẢ ῒῤ ⌠VDD10҉ ⌠ῒ

ṿ 40%~70%(҉ )Ȃ ̆PUR ₮ ᵞ ᵝ ԍPUR

ᵞ ᵝ Ȃѿ ⌠̆ ₮℗ ⌠ ᵝ ῤ Ӟ Ṝ῏ Ȃ╠

ѿҩῤ ( hysteresis ץ( ѿҩ VDD10 ҉ Ȃ ҩ

ᾝӞᶶ VDD10 Ҋ Ȃ VDD10Ҋ ⌠ѿ ᵝ ӊ ( Ҋ )̆PUR

₮ ῀ᵞ ᵝȂ 

FW643ῤ └ ץ) ῏ ) ֟ 1Vʟ ̆ FW- RESET_N

῀ Ȃῒῤ ѿҩ ̆ Ḡץ Ҍ Ȃ 

ᵥ̆ VDD10ҍVDD33 ᶫ └̆ᶏ Ḡ VDD33 ⌠

ᵝ ( 3.3V +/ -  10%)̆ ғ ⌠VDD10 40% ᵝ ӊ╠̆ Ḡ

ꜚᵬ Ȃ ̆ᵞ ᵝꜚᵬFW_RESET_N͂ ⌠

3.3V ⌠ ῒ ᵝ ӊ Ȃ Ḡ

ꜚᵬȂ 

4.4.5 LSI FW323 

4.4.5.1 LSI PHY/Link  

 #4.26̔ Ḡ LSI PHY/Link ᴆ  

CNAҍLPS ₮ ᶏ ⌠̆Ҍ ץ Ȃѿҩ OHCI ROMᴆӞҌ ̆ROM_CLK

ץ  ROM_AD ⌠ Ȃ (ѿ CARDBUSNҍѿҩ ҩ

PC0,PC1ҍPC2) 10K ⌠VDDȂPCI_RST* ⌠PCI_RST_L̆ Ҍ

SMC └Ȃ 

4.4.5.2  

 #4.27̔ ԍLSI PHY/Link ᴆ̆ Ḡ ᶫ  

׆ ᴆ҉ ̆LSI FW323 ᴆ ↓ ҌᴪḠ GUID Ȃ ᴆ

GUIDѿ ӊ ̕ ↕̆ᴪ ѿҩ ῃ Ȃ ̆

ᴆ ᶭ Ḡ ̆ ᶏ ѿ Ӟ ѿ Ȃ AC ᶫ

̆RESETNӞ ᶏ ѿ ̆ Ҍ ԅȂ 

 #4.28̔ ḠPME ԍLSI FW323 v129. ᴆ ѿ ≢  
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ҩ ᴆ҉ LinkOn ̆ ᴆ ᴆ ᵞⱳ Ҋ ȁ ᵌ

Ԋᴆ̆ ѿ Ⱳ PCI PMEȂ ᴆ № ₮ ҩPMEҬ ҍῒ PMEҬ

̆ ץ Ҍ ῏ PMEҬ ( Ԋ ⌠ ᴆ PCI №ȁ∆

ȁ ȁ Ῥ ᴆ ⌠ )Ȃ PMEҬ ⌠

Ғ GPIO ̆ ḠPCI ᴋᵥῒ ᴆ ץ֣̆῍

FW323 PMEҬ ҍῒץ ᴆ PMEҬ № ȂҒ GPIO ̆ ץ ꜚ

(driver) ץ ѿ ↓ ᴆ( )Ȃ 
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4.5 PHY/Link   

PHY/Link 1394a Annex J1 1394b 17 Ҭ Ȃ ᶏ 1394b PIL/FOP

̆Ӟ 1394b 18 Ȃ 

ұ (ѿ ҹ22 ) ֓ Ҭ ꜛ ̆ Ӟ Ḥ (

#4.30̔ Ҋ)Ȃ 

4.5.1  

 #4.29̔ PHY/ Link  ҉ ῤ ᵝ ᵞ 

ԍ׃ (Link) ȁPHYҍῒ ᴆ Ḥ ѿҩ ṿ ᵞ⌠ Ȃ ᶏ

ȁPHY( ῒ ᴆ) Ҭ ̆ ҩ ᵞ Ӟ ᵬ Ȃ ҩ ̆

Ḥ ⌠CMOS ῏ ⱳ Ҍ ꜚᵬȂ

PHYҍ ῤ Ḥ ᵞ̕ ῤ ᵞ̆ Ӈ̆ ᵞ ԅȂ 

 #4.30̔ PHY/LinkD ԍ1ns̆  

PHY/Link ᴰ ԍ1ns̆ Ӈ Ḥ Ҋѿҩ ᴆ

Ȃ ≢ ̆ ᴆ CTRL[1:0]ҍDATA[7:0]Ḥ Ȃ ҩ PHY/Link ԍ1.4ns

҉ ⌠Ȃ ᶏ 22 ұ ̆ ҩ ҹҤ Ȃ ӊ

̆ Ḥ PHY ̆ ҩ Ӟҍ ⌠PClk ῏̕ ̆CTRLץ DATA

҉ ₮Ȃ LClkץ ꜚ ֓Ḥ ̆ᵖ Ḥ ⌠PHYӊ ̆ ᴪ

≠ PClk Ḥ Ȃ 

ҩ ᴰ ѿҩMORE_INFORMATIONӊ ̆ PHY Ȃ ҩ

ᴪ ѿҩ (phantom) Ẋ RECEIVE ȁGRANT STATUS Ȃ

ѿҩ Ẋ RECEIVE (ѿҩ )Ȃѿҩ Ẋ GRANT PHY └

̆ ᴰ ̆ PHY ѿ֓ Ȃѿҩ Ẋ STATUS

ꜚᵬ̆ ҹ D[0:7] Ҍ ѿҩ ( STATUS ֽ ѿҩᵝ )̆ ≢ ԅ

ҌῈ ( ) ᵝ Ӱ( ᴰ ѿҩ ѿҩ )Ȃ Ҋ

ԅ ⌠ Ẋ Ȃ 

 4- 1̔MI Ẋ ( Phantom cycles)  

D 

lines  

ᴰ ӊ MORE_INFO  

(CTL = 11)  

ӊ Status  

(CTL = 01)  

ӊ Grant  

(CTL = 11)  

ӊ 

RX  

(CTL = 

10) 

[0]  Format (Beta = 1)  PH_BUS_RESET_STAR 

T 

Grant Format (Beta 

= 1)  

 

[1]  PH_NEXT_EVEN/PH_NEXT_ODD/ 

PH_CYCLE_START_REQ 

PH_ARB_RESET_ODD Grant Type =  

Async/CS/Immediate 
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[2]  PH_ISOCH_REQ_EVEN/ 

PH_CURRENT/PH_NEXT_ODD 

PH_ARB_RESET_EVEN Grant Type =  

Isoch/CS/Immediate 

 

[3]  PH_ISOCH_REQ_ODD/ 

PH_CURRENT/PH_NEXT_ODD 

PH_ISOCH_ODD Grant Type = 

Async/Immediate 

 

[4]  EOS PH_ISOCH_EVEN -   

[5]  Speed = S400/S800 PH_SUBACTION_GAP Grant Speed = 

S400/S800 

 

[6]  Speed = S200/S800 -  Grant Speed = 

S200/S800 

 

[7]  -  -  -   

 

4.5.2 Ḥ  

ᾧ׃ԍPCIḤ ҍFireWire Ḥ ӊ ұ ( crosstalk ץ( PCIḤ׆

ꜚ(ground bounce)Ȃ ḠPCI ᾟ№ ̆ ғ FireWire Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FireWire Design Guide   FEDG 1.0TA 

  03/02/2010       

             31 

5. (Cable Power)  

 ׃ 5.1

FireWire Һ ᴨ ׆ ᶫ Ȃ ̆ ⌠֟

ҹ ׆) ҉ ̆ ῤ ᾟ )ȁ ᶫ

Ҭ ̆ ∞ Ҍ ⱳ Ҭ ᶫ҉ץ ֓ⱳ Ȃ 

ԍ Ḡ ԍ ץ ᶫ Ȃ ҩ ᾛ

PHY ׆ ̆ ғ ץ 3WȂ (power manager)

ӊ╠̆ Ҍ ֓ Ȃ ⱬ ̆ ᴪ ₮

ȉLinkOnȊPHY ⌠פ Ȃ ҉ ᶫ

ᵀ ⱬ ҍ Ȃ 

╠̆ Ȃ 

ԍ № Һ 1394 TA  ɶn®¶¤±>q¯¤¢¨¥¨¢ ³¨®>n ±³>OX Cable Power 

b¨²³±¨¡´³¨®ɷ>r_>OWWWNNO- 1 (October 5th 1999) ̕ Һ 1394 TA

ɶn®¶¤±>q¯¤¢¨¥¨¢ ³¨®>n ±³>QX>n®¶¤±>b¨²³±¨¡´³¨®>k  ¦¤¬¤³ɷ>r_OWWWNNO- 3 

(January 15, 2000) Ȃ ̆ҍ ᴆҬ Ȃ ֓ ҊȂ 

̔ѿҩ ᴪ ῀ѿҩPHY̆ ҉ ₮ѿҩ Ȃ ῀ԅ ҩ

PHY̆ Ӈ̆ ֓ ↕ ԍ ҩPHY( ҩ )Ȃ 

5.2 FireWire   

 #5.1̔ Ḡ ԋ ҍ ӊ ᴆҍ 33V  

ᶫ ᶫ⌠30V Ȃ 

 #5.2̔ PHY ꜚᵬҌ ⌠ ᶫ └  

PHY Ḡ ᶏ └ ̆ᶭ ꜚᵬȂ ̆

‰ Ҍ ᴪ ̆ └ ҍ ̆PS ( )

ᴪ Ȃ 

 #5.3̔ ᶫ ᵬҌ ץ ⌠ ῀᷅ (inrus h)

 

ѿҩFireWire ⌠ ᶫ ̆ ⱬ ( ̆

ӊ )̆῀᷅ ᶫ ҉ Ҋ Ȃ ѿ ᴪ ⌠ ᴍ

ꜚᵬȂ ֓ ԅ ҩ῀᷅ └̆ ѿҩ FireWire

҉ ̆ᴪ ⌠ ҹҤ Ȃ 

ҩ ̆ ҬẠḠ Ȃ ̆ ᶫ ҉ұ

ꜛ Ȃ Ḡ Ҝ FireWire ҉ᴪ ₃ ̆ ᴪ └

AC/DC ᶫ ӄ Ḡ Ҝ Ȃ ̆

ᶏ ṿȂ ԍᶏ ҍ ṿ̆↕ Ȃ 
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VPҍVGӊ ҩ ̆ ᴪ Ȃ ̆∆

ṿ Ḡ Ҝ(polyfuse) ӊ╠ Ȃ ӊҊ Ⱳ

ᵞ ṿ ᴆ( 0.025 1W) ᶏ 0.5A Ḡ Ҝ(polyfuse) Ȃ ̆ Ḡ

Ҝ( polyfuse ) ѿҩ 2Ṑ ṿ̆ Ӟ ҩ Ȃ 

 #5.4̔Power Class 4 ᶫ CSRs 

ᴋᵥ ҹPower Class 4 ᶫ ̆ Power Management CSRs̆

ῒ ᶫ ⱬȂ ֓ ӈ [6] Ȃ 

׆#5.5̔  ᶫ ҍ ֟ ≢ 

׆ ̆ ῒpower class 4, 6 7(׆ ҉ ᵞԍ3W, 7W

10W)Ȃ power classes 6 7̆ LinkOn̕ LinkOn ⌠ӊ╠̆

ᵞԍ3W ↕Ȃ ѿҩ 10W̆ ᾟ ̆Ҍ (a) ҹClass 4ᶏ

ᵞԍ3W PHYȁ ҍ ̆ (b) Class 6ᶏ ᵞԍ7W PHYȁ ҍ

̕ LinkOnȂ ң Ҋ̆ Power Management CSRs ῒ

45W̆ ᾛ ῒ (power manager) └Ȃ 

5.4.4 ᶛȂ 

 #5.6̔ CSRs. 

ӈԍ[6] ҬȂ 

5.3 FireWire  

PA1) ⌠Һ ̆ ץ Ҋ ᶫ ⌠ ̔ 

a) .  ᵬҺ ᶫ ̆ ԍ ԍ20V ᶫ20W( 24- 26V)̆ ҹpower 

class 1  

b) .  ᵬҹѿҩ ꜛ ᶫ ̆ 12- 15 V ᶫ8W̆ ҹpower class 4( ԍ

) power class 0 ( )̆ ׆ ᶫ PHYȂ 

PA2) ⌠Һ ̆ ᶫ ⌠ ҉ᵬҹ ꜛ ᶫ ( Alternate Power 

provider )̆ ᶫ12- 15Vӊ8- 16W ₮̆ ҹpower class 4 ( ) power 

class 0 ( )Ȃ 

ⱳ ᶫ ( 20W ~ 45W) Hubs Ȃ 

⌠Һ ̆ ᶏ ɶ ( sleep)ɷ ɶ῏ ( off )ɷ̆Ӟ ᶫ ⌠

҉Ȃ 

PA3) ׆ ̆ Ҍ Ӎ̔ 

a) . ( ) ᶫ ⌠ ᵬҹ ꜛ ᶫ (power class 0) ̆ Ḡ

ᶫ 8W( ̕(ԍ9.25V~15V׃ ̆ 

b) .  ( ꜚ ̆ Ҍᴪ ⌠Һ ) Ҍᴪᶫ ⌠ ҉Ȃ 

PA4) ׆ ̆ Ҍ Ӎ̔ 

a)  ( ) ᶫ ⌠ ᵬҹ ꜛ ᶫ (power class 4)̆ Ḡ
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ᶫ 8W( ̆(ԍ9.25V~15V׃ ᶏ ԍɶ²«¤¤¯ɷɶ®¥¥ɷӞ ׆

ᶫ PHY̕ ̆ 

b)  ( ꜚ ̆ Ҍᴪ ⌠Һ ) Ҍᴪᶫ ⌠ ҉Ȃ 

PA5)  ׆ ̆ ῒpower class 4, 6 7(׆ ҉ ᵞԍ

3W, 7W 10W)Ȃ power classes 6 7̆ LinkOn̕ LinkOn ⌠ӊ╠̆

ᵞԍ3W ↕Ȃ ѿҩ 10W̆ ᾟ ̆ Ҍ ҹ

Class 4ᶏ ᵞԍ3W PHYȁ ҍ (a)̆ Class 6ᶏ ᵞԍ7W PHYȁ

ҍ (b)̕ LinkOnȂ ң Ҋ̆ Power Management CSRs

ῒ 45W̆ ᾛ ῒ (power manager) └Ȃ 

PA6) ( )ѿҩ׆ 3W ̆ ᴆ( Power 

Management Software)Ȃ ץ ᾧᶭ Ҍ Ҍ Ȃ

̆ᴪ Ҍ ᶏ Ȃ 

PA7) ᴋᵥ ┴ѿҩ power class ̆ ѿҩ Ȃ

ᶫ ῏ ( power class ӊ╠ᶫ ֽ̆ power 

class ӎ ӊ )Ȃ 

PA8) Һ ᶫ ( Primary Power Providers ) Ḡ ҩ ԋ

Ḡ (a) ᶫ ץ (b) ᶫ ̆ ҩ

Ḡ Ҝ └ Ȃ ԍ ᶫ ̆Ḡ

ҩ Ḡ Ҝ └ Ȃ ҩ ᶫ ᵖҌ

1.5AȂ ҩ Ḡ Ḡ ҍῤ ᶫ ⱴ

Ȃ ӊ ̆ ԍ ᶫ ῤ Ḡ ̆ ḠᴋᵥVP Ҍᴪ ⌠

ῤ Ȃ Ҋ Ȃ 

PA9) ᴋᵥ Power Class 4 ҍῒ ᶫ (֞ ꜛ ᶫ ) CSRs̆

ӂ ῒ ᶫ ⱬ( Power Class 4 CSR )Ȃ 

PA10) ӊ PHY ᶏ └ ꜚ ᶭ ᵬȂꜚץ ̆ ӎ ᶫ

̆ └ ꜚҍ ӊ ̆ɶnqɷ>Fa ¡«¤>n®¶¤±>q³ ³´²G

ᴪ Ȃ 

PA11) ѿҩ ( power brick ) ᶶ ⌠̆ᵖ ̆ ӎ ҉

Ȃѿҩ ѿҩ׆ץ ( power brick ) ᶫ ⱬȂ 

PA12) ᴋᵥ ҩ Ḡ ԋ (ѿ ҹPower Class 4 )̆ῒ

( ) ץ PHY׆ Ȃ Ҭ

̆ӞҌ Ȃ ᾛ ↕ ̆ῒ ᴆ ⌠Һ

̕ ҹ ꜚᵬȂ 

5. 4 ᶛ 

ᶛ( ԅ ᶫ ̆PHY Vdd׆ ץ Ḡ

)Ȃ ֓ ֽ ⱳ ҉ ᶛ Ȃ ≢ Ҭ Ҍᶏ

Ӈ ԋ ̆ ⱳⱬ ҩ Ȃᶏ ᶶ ῏

ᶃ Ȃ 
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ᴆ10 ѿҩẊ ( hypothetical ) ̆ ץ Ҋ

ᶛȂ 

 #5.7̔ ḠCPS  

׆ ⱬ CPS VP ѿ

̆ Ḡ Ȃ ֓ Ҋ Ҍ PHYʟ

ӊ ̆ ׆ ԋ ᶫ ҩ ῀̆ ( pump- up)

῀ ᶫ PHY ( ᴋᵥ ṿ ұ )Ȃ 

҉ ȁ Ⱶ HubҺ ᶫ Ȃ 

ѿ ץ Һ ᶫ Ȃ ץ ⱬ ҹ ( ҉)̆

̆ ₮⌠45WȂ ԋ Ȃ Һ

ᶫ ̆ ᴪ ᶫ PHYҍ ( ῀ )̕ ᶏ Ҭȼ.  

 

 

5- 1̔ѿҩ ᶫ ̆class 1/2/3  

 

ᶫ ԍ 1.5A ⱬ̆ ԍ 1394 └ ҩᴋᵥ Ҍᴪ

1.5A̕ ̆ ҩ ᶏץ 1.5A └ (

1.5Ă 1394/1394a Ḥ ᴪ Gȼ 
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5.4.1 ҉ ꜛ ᶫ (Desktop alternate power provider)  

ѿҩ ҉ ᵬҹѿҩ ꜛ ᶫ ̆ῒҬ ҩ ԋ

Ȃ ҩ ῀ӊ ̆ ᶏ ԍ ῏ (off) ׅ̆ ᴪ ᶫ

Ȃ ԍ ѿҩ׆ ꜚ⌠ ̆ ̆ Ӟ Ḡ

ᴋᵥ ┴̆PHY Ҭץ Ȃ ̆PHY ׆ ҉

̆ Ҋ 5- 2 Ȃ 

 

5- 2̔ѿҩ ᶫ ̆class 4  

ᶫ ̆ ⱬ ᶫ PHYҍ҈ҩ Ȃ (power domain)

̔ ӊ ꜚȂ 

ᶫ ⱬ̆PHYᴪ ⱬ ꜚᵬȂ 

ԍ ᶛ ΐ ңҩ ̆ ҩ ҉ 1.5A(min) └ Ȃ

ᶫԅ Ḡ ( Ḡ ̆ ҩ ҉

ῒ ⱬ)Ȃ └ 1.5Ă 1394 └

ҩᴋᵥ Ҍᴪ 1.5A( 1.5Ă1394/1394a

Ḥ ᴪ )Ȃ 

ѿҩΐ ̆ Ḡ ԍҬ Ҍᴪ (pass through) ⱬȂ 
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5.4.2 ҉ Һ ᶫ ΐ ⱬ 

ңҩ҉ץ Ӟ ̆ ᾛ ѿҩ Һ ᶫ≠ ᵬҹ

Һ ᶫ ̕ Һ ῏ ׅ̆ ץ ⱬҍ Ȃ 

 

5- 3̔ѿҩ ᶫ class 1/2/3 ̆ ⱬ ᵬҹclass 4  

῀ ᶫ ⱬ⌠ 1394̆ Ӟ Ȃ 

ᶫ ̆҈ҩ ῏ Ȃ ᶫ ⌠ PHYҍ҈ҩ Ȃ ҈ҩ

ԋ Ȃ 

ᶫ ̆҈ҩ ῏῏ Ȃ ⱬ ӊ Ҭ PHYᶏ ꜚ

ᵬȂ ꜚᵬ ѿ ̆ ᶫ ̆ ⱬ Ҍᴪ

⌠ ᶫ Ҭ Ȃ ᶫ ̆ ῏ (ᵖ ╠ power 

calss 1,2 3)̕ ӊ╠ ῏῏ (ᵖ power calss 

4)Ȃ 

ԍ ΐ ҈ҩ ̆ 1.5A( min) └ Ȃ ᶫԅ

Ḡ ( Ḡ ̆ ҩ ҉ ῒ׆ ңҩ ҉

ᶫ ⱬ)Ȃ └ 1.5Ă 1394 └ ҩ

ᴋᵥ Ҍᴪ 1.5A( 1.5Ă1394/1394a Ḥ

ᴪ )Ȃ 

ѿҩΐ ̆ Ḡ ԍҬ Ҍᴪ (pass through) ⱬȂ 
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5.4.3 (Portable computer)  

ꜛ ᶫ ֽ̆ ԍ └ ⱬ Ȃ 

 

5- 4̔ѿҩ ꜛ ᶫ class  4  

῀ ᶫ Ҍ ԍ ̆ᴪᶫ Ȃ

ᶫ ̆ᶫ PHY̕ ↕ PHY ׆ ᶫ Ȃ 

ΐ ңҩ ̆ 1.5A( min) └ Ȃ ᶫԅ

Ḡ ( Ḡ ̆ ҩ ҉ ῒ ץ

ῤ ᶫ ⱬ)Ȃ └ 1.5Ă 1394 └ ҩᴋᵥ

Ҍᴪ 1.5A( 1.5Ă1394/1394a Ḥ ᴪ

)Ȃ 

ѿҩ ῏ └ ᶫ Ḡ ̆ ץ ⌠

Ȃ 

 

 

 

 

 

 



FireWire Design Guide   FEDG 1.0TA 

  03/02/2010       

             38 

5.4.4 ꜚ (Peripherals or mobile device)  

̆ ѿ ꜚ ᶫץ PHYȂ ԍ ҌҬ

FireWire Ḥ ̆ Ȃ 

 

5- 5̔ ѿ ᶫ (class 4)  

ꜚ Ҭ FireWire Ḥ ̆ ̆PHY Ȃ

׆ ̆Ӟ ץ Һ׆ ⱬȂ 

ꜚ ̆ ΐ 3ҩ ҉ץ ̆ ҩ 1.5A Ȃ

ᶫԅ Ḡ ( Ḡ ̆ ҩ ҉ ῒ׆

ңҩ ҉ ᶫ ⱬ)Ȃ └ 1.5Ă 1394

└ ҩᴋᵥ Ҍᴪ 1.5A( 1.5Ă Ӈ

1394/1394a Ḥ ᴪ )Ȃ 
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5- 6̔ ᶫ (class 4)  

ᶏ ҩ ̆Ҍ ᶏ 1394 Ҭ Ȃ 

 

5.5  

5.5.1 Power Classes( )  

ⱳ ץ ̆ 5- 1Ȃ 

5- 1̔ ≢( Power Class)  

Power 

class  

(ԋ )  

Power 

class  

 

000 0 Ҍ ҍҬ Ȃ 

001 1 ᶫ ᶫ 15W⌠ Ȃ 

010 2 ᶫ ᶫ 30W⌠ Ȃ 

011 3 ᶫ ᶫ 45W⌠ Ȃ 

׆ץ 4 100 ⱬ ̆ 3WȂ (link)

ⱬȂ 

101 5 Ḡ ᶏ Ȃ 

׆ץ 6 110 ⱬ ̆ 3WȂ (link)

3W ⱬȂ 

׆ץ 7 111 ⱬ ̆ 3WȂ (link)

7W ⱬȂ 

 

5.5.2 ԋ Ḡ  

ѿҩ ᶫ ᶏ ԅԋ ᴆ Ḡ ῒῤ ̆ ᾧῒ ᶫ

ᶫ ԍ ̆Ҍᴪ ῒ ⱬȂ ҽ Ạ ֽ ᶫ ҉ ҉ѿ

ҩԋ ᴆȂ 
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̆ ѿҩҺ ᶫ ҩ ҉ԋ Ȃ ѿ ץ

(power domain)̆ ҩ ѿ ᶫ ᶫ ⱬȂ ⁞ץ

ᶫ Ӱ⌠ ( 5- 7)̆⁞ ҩ≢ ( overload )̆

ꜛ ᴆ ᵬȂ 

 

5- 7̔ ᶫ ԋ  

ԍҺ ᶫ ( Primary Power Providers ) ̆ ҩ Ạԋ Ḡ

Ȃ 

5.5.3 (power down) ᶏ ҍ Ҍ  

֓ PHY҉ ᶫ ꜚ( CAN -  Cable Not Active)

ᾛ (PD -  Power Down)Ȃ ҽ ץ ԍ 1394a PHY ⱬȂ 

Ḥ ̆ ‗ (More TBD)Ȃ 

֓ ᵬ ᶏ Ҭ (suspend) ( standby) ̆

ⱬȂ 
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5.5.4 Trade Association Cable Power Distribution Specification -  

 

a) ᾛ Ȃ ᴪҬױ Ȃ 

< ⱴ ( more observations  to  be added)  > 
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6. ( link )  

Һ ( CPUs) ԍ ( link  layer )̆ OHCI(Open Host 

Controller  Interface ) ̆ ԍ ῀ ֟

̆↕ Ȃ 

 

6.1 OHCI  

a) .  FW400 OHCI OHCI 1.1 Ȃ  [9] Ȃ 

b) .  FW800 OHCI OHCI 1.2 Ȃ  [10] Ȃ 

 

 #6.1̔OHCI Ҋ  

OHCI ( encompassing system)̆ ̆ Ҋ

Final Cut Pro ̆FireWire ̕OHCI FIFO ҍ ᴰ

̆ ט Һ ῤ Ԉ ( contention ) , ṕ ̕Һ ῤ

ԍ FireWire ̆ ԍ OHCI ᵬץ FIFO └̆ ғ

֓ ᴆȂ ӊ̆ Ṝ ԅ ҉ (payload) ӊ

̆Ӟ DMA ᾝ(descriptor) ץ Ḥ ( overhead)Ȃ 
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7. ᵣ(firmware) ᴆ 

7.0.0.1 IRM Ҍ (root)  

( Isochronous Resource Manager) Ҍ (Ӟ Ҍᴪ

cycle  master)̆ Ӈ̆ ᴋ Ḡ ғ ᶃ Ȃ 

ԍ ̆ Bus_Info_BlockȂ 

ץ Һ ( cycle master )̆ ῒ force root

ῒ ( ₮ѿҩ PHY ̆ ῒҬ Rᵝץ

phy_ID)̆ ғ STATE_CLEAR cmstrᵝȂ ҹ ╠

Ṝ̆ᴋᵥ force_root ᵝ Ẽ ҹ Ȃԍ ̆

Ҋ ᴋᵥ ̆ ᶭ ץ ( IRM

BM ῒ )Ȃ ₮ PHY Ạ ᴆԊ Ȃ Ҍ ѿ

ҩ (bus manager) ̆IRM ҩ ᴋȂ ῒ Ạ⌠Ȃ 

Ҍ Һ ( cycle master )̆ Ӈ̆IRM ѿҩ (IRM

ѿҩ Ṝ !) ̆ ҹ ( force_root

ѿҩ ᴂ )Ȃ ѿҩ 125usӊῤ ѿҩ

Һ ( cycle master ) ̆ ̆ ѿҩ Ҍ℗

Ȃ 

IRM ᾛ ꜚ( cycle start ) ᶶ ᵬҹ Һ

̆ ᴪ ₮ ֓ Ȃ ץ Bus_Info_Block̆ ғ IRM

Ҍץ ӄ ᶶ ₮ ꜚ Ҍ Ȃ 

7.0.0.2 1394a  ΐ IRM ⱬ  

֞)ᵬҹ1394a IRMץ BROADCAST_CHANNEL̆ῒҬ̆Ḥ 31№

ҹ )Ȃ ̆ ╠ IRM( )

ҩ ⱬȂ ̆ ᵬҹ ҍIRMȂ 

 ɇ ᶏ ῒҬӊѿ ̔ 

a). ⌠ BROADCAST_CHANNEL ѿҩΏ῀ ̆ ᵝҹ1(

ѿҩ1394a IRM)Ȃ 

b). ⱳ ⌠IRM B_C ̆ Ҭ ᵝ(most 

significant  bit )Ȃ 

c). ⱳ IRMӊ Ḥ ̆ ₮֟ ҹ Ȃ 

d). № self_ID ̆ IRM ̆ӊ╠ ҹ1394a Ȃ 

1394aҬ 8.4.2.3 ( 169 )Ȃ 



FireWire Design Guide   FEDG 1.0TA 

  03/02/2010       

             44 

 

 

ҹ ( This page left intentionally blank )Ȃ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



FireWire Design Guide   FEDG 1.0TA 

  03/02/2010       

             45 

ᴆ 8 ̔ (reference design)  

 

̔ 10/14/2009̆ ᴆ TI ᶫȂ 

FW800 PCI TI ᶫȂ Ҭ ҍPCI №ֽ̆

ѿҩ ̆Ҍ ԍ PCI Ȃ ҍ

Ḥ ̆ TI ῏ Ȃ 

̔ ҩ Ạ Ȃ ᴆ Ȃ 
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8- 1̔FW800 OHCI └ ᶛ 

FW800 OHCI└ ᶛ҉ (  8- 1)̔ 

1) . ҹԅ ᵞ̆ ῀Ḥ ױ ̆ ⌠GNDȂ ̆ҹ

ԅ ᴨ ESD ̆ Ḥ 220 ~1.2K ⌠

Ȃ( ѿ ‰↕ ṿ)Ȃ 
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2) . Ҭ ѿҩ3.3V ₮ȂPHY XI 1.8V ῀Ḥ Ȃ ̆

₮ ѿҩ№ 3.3V ⌠1.8V ῀ PHY ᴆȂ ̆Ӟ ץ 1.8V

ᾧ№ ᶏ Ȃ ⁞ ҍḤ ꜚ(jitter) Ȃ

ꜚ ᵞ ᴆȂ ԍ Vcc ꜛԍ⁞ Ḥ ꜚҍ Ȃ 

3) . LCLK PHY 98.304MHz ῀Ḥ ̆ Ḥ (1394b )ᶷұ ᴆ ᵞ

Ȃ 

4) . CPS PHY⌠1394׆ ̆ῤ 500MHzḤ ̆ ѿ

Ȃ390K ץ ꜛ EMĬ ̆ ᵣ( ferrite ) ұץ CPSḤ

ᵞPHYḤ ₮ 1394b Ȃ 

5) . LPS∞ PHY- Link ᵬ ̆ѿҩ ᵞ ᵝ ץ Ḡ PHYʟ ȁLink Ҍᶫ

̆LPS ԍ Ȃ 

6) . 26 ᶏ ̆ 98.304MHzḤ Ȃҹԅ EMĬ ұץ ѿҩ 10K

⌠ Ȃ 

7) . ҹԅ Ḥ ⌠ ̆ 1K Ȃ Ҍ ץ ⌠ Ȃ  

8) .ᶭ ̆ 2, 32, 33, 73, 66, 67 ҍ68(PC0,PC1ҍPC2) ⌠

Ȃ  

֓ └PHY ꜚᵬ̆ᶏ Ώ ᴆ

Ȃ ԅ 2ӊ ̆ῒ Ҋ̔ѿҩ1K ⌠ ̆220

ᵞ⌠ Ȃ ѿҩ ῒ ץ ⱴ Ȃ ԍ220 ᵞ

̆Ḥ ᵞȂ 

2,32ҍ33(DS2/LKON,DS1ҍDS0)Ӟ └ PHY ꜚᵬ̆ Ώ

ᴆ ̕ ̆ ҩ ̆ ֓ Ȃ῏ԍ ֓

ҍ ̆ ΎȂ ֓ Ӟ ץ ₮̆⌠ ѿ Ҍ ᵞԍ1K

Ȃ ̆ 2 1K ҍ ᵞ̆ ̆Ῥᶭ ṿ ⱴ

Ȃ 

9) . PCLK ѿ98.304MHz Ḥ Ȃҹԅ⁞ ̆ ⱴѿҩ ұ PHY

5Ȃ ᶏ 22 Ȃ 

10).  79 CNA(Cable Not Active) ₮ ⌠ ҉Ȃ ҉̆

Ҍץ Ȃ ̆ Ẓ ( Ạ1393a )ȁ ( tone) ᴋᵥ 1394 Ạ

̆ Ḥ ᴪ ᵝȂ ҩḤ PHY ᴆ

⌠PHYȂ ̆ ᴆ └ ̆PHY ץ ֟ ѿҩҬ Ȃ 
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8- 2̔FW800 ᶛ( 1ҍ2)  

 

8- 2( )  
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8- 2 Ȃ.  

ҩ PC ⱴ ̆ῒҬ̆ ѿҩ ( chassis ground )ᵬ

ҹESDҍEMIᾥ└ Ȃ 
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1) . 1394b Ȃ PHY 1394a 1394b ⌠

Ȃ ԍ ᴪ ָӇ ̆↕ ‗ ԍ Ȃ

ΐ ̆ ῀ ⱴ Ȃ 

2) . ⌠ ̆ ԍESD ᶫѿ ᵞ ⌠

Ȃ 

3) . 6 ԍ ҍ Ḥ VG Ȃ 9 TPB( 1394b

ᴰ Ḥ ) Ȃң ⌠ Ȃ 5 TPA(1394b

Ḥ ) ̆ ԍ (local ground) ̆ ‰Ҭ

ӈȂ 1394b 5.5.1Ȃ 

4) . 5,6,8,9 ѿҩESD ⌠ Ȃ ҽ ᴑ ESD№ ⌠

ӊ╠̆ ῒ ẁṕ⌠ Ȃ ̆ ֓

ғ ( ) ⌠ ӊ╠Ȃҹԅ ̆

ҩ ( )Ȃ 

5) .  VP ( 8)҉ ᴆ( Ferrite Bead ) ԍESDҍEMI

Ȃ ᵣ PHYʊ ҉ӊ0.001uF ̆ ԍVP ҉ EMI ̆ ᶫ

ѿ ᵞ ⌠ Ȃ ᵣ 1394b ᶷ҉ӊ0.001uF ̆↕

׆ ⌠VP ҉ ESD ̆ ᶫѿ ᵞ ⌠ Ȃ

ᵣ ԍ ֓ ₮ѿҩ ̆ ԅѿҩɶngɷ Ȃ 

6) . ᴰ ᴆ ̆ PHY(

)Ȃ1uF 1394a Ḥ ᾟ ȂTPAҍTPBḤ Ҭ 270pf ↕

ᵬҹ῍ ̆ ᵞ ҍEMIȂ 
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8- 3̔FW800 ᶛ( 3ҍPHY )  

 

8- 3 Ȃ.  

ᶫ PHY ᵞ Ȃ ( Ferrite Bead ) ᶫ

̆ ֟ ⌠PLL Ȃ ᶫ200mA ₮ ̆ ᵞ

Ȃ 


