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1 (Checklist)
i FireWire o " © Ty ‘
#2.1: ( b ) IEEE %o ¢é¢g¢lLLLLLLLLLLLLLLLLLLLLLL
#2.2: (plug) W @ " Be B 10
#2.3: B G Ne ;'t Y s 11
#2.4: [ YW PHY s 12
#2.5: FireWire 8009 -to-9 (1394b type 1) b b” Y FEEEELOP
#3.1: [ PHY (TPL[ TP2b TP TP4).oooiicrriiecienae. 16
#3.2: GTPBIAS (decoupling capacitor) Vo 17
#3.3: L FW400 " EMC ¢¢¢LLLLLLLLLLLLLLLLLLLLLLLLLL
#3.4: L L G Vg G PHYH 17
#3.5: FireWire L 18
#3.6: VG [ Y 3 ) [ PHH™ e 18
#3.7: [ ¢¢¢LLLLLLLLLLLLLLLLLLLLLL
#3.8: [T 1Y/ 19
#3.9: ) a Beta-only1394b . 19
#3.10: FW800 D8 " e, 20
#3.11: FW800 D D b s 20
#3.12: FW800 TRATPB b FW400 b CEddddedddeLLLPN
#3.13: G HY . o 20
#3.14: @ PHYs f i TWae PHYs S800 - H PHYs
S8B00 21
#4.1:  GPOWEr ClaSS e 23
#4.2: G CONTENRERD (deasserted)..........ccooeeviiviveeieeeriannennns 23
#4.3: PCle CLKREQ ...t 23
#4.4: TI PHY AW 195V i 24
#4.5. TI PHY Aa  TuF e 24
#4.6: TI PHY AT Y M 195V e 24
#4.7. a TIPHYs T N G PHY/LINK Ll 24
#48: GTIPhys: a 0 b
.................................. 24
#4.9: GLKON/DS2 Z 4w BV B e, 25
#4.10: T11394b PHY 2 a G DSonly H . ceeeeeeeernennn 25
#4.11: TI PHWH DS o b
............................... 25
#4.12:  TIPHYs (bi -lingual) 0 . (peaking
inductors).....25
#4.13: Tl PHYxs: PLLVDD_33 AVDD_3 3  .cooooeiverreeeeececaa. 25
#4.14. G T PHY 25
#4.15: Chex OHCIPME# W @ GPIO o PP 25
#4.16: G Chex GRST# D, 25
#4.17: Chex GPIO e 26
#4.18: Chex CYCLEQWE W @ coooovvveeiiieeieiiiieieeeeee i, 26
#4.19: VDD_33_AUNB.3V......oorioirrioisiniiseiseiesses e 26
#4.20: G Tl 2] D e 26
#4.21: GTI 1} L ¢LLLLLLLLLLLLLLLLLLLLLLLLLLLL
#4.22: G G_RST* 26
#4.23: G_RSTH™ (ASYNCIONOUS).......cccvveeeeeeieeeee e 26
#4.24. G VAUX_DETECHWG643 B, 27
#4.25: G FW643 L 1.0V W i i 27
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#4.26: G LSI . PHY/LINK ® e, 27
#4.27: 6 LS| _, PHY/Link o~ G L 27
#4.28: GPME 6 LSIFW323v129. U7 2 27
#4.29:  PHY/Link o3t [ BV e 29
#4.30: PHY/LinkP G Ins 29
#.1: G W b H pb i 33v R 31
#5.22PHY ~ bbb~ 1 | L 0 L, 31
#5.3: L b T 0 T e 31
#5.4: Z (Power Class) 4 L CSRS. .o, 32
#55. C o 0 L b * E o, 32
#5.6: 0 (03] 21 32
#5.70  GCPS e e, 34
#6.1: OHCI Vi s 42
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2. e i i e 9
21 L e i e 9
2.2 e —————————— e, 10
USRI 1 6
3.l e i s .. 16
3.2 /IPHY ... e e 1 6
3.2 1 i e 1 9
3.22 | () s 20
3.3 i e 21
A, e i s 2 4
4.1 PHY s it e 2 4
42PHY e e . 23
421 e e 2 3
A3 i e 2 3
4.31PCle e i e 2 3
4.4 e i e e, 2 4
441 TITSB8IBAS. ... 24
4.4.2 TI XIO2213 (Cheetah Express, aka Chex)........cccccvvveeennnnen. 23
4.4.3 TI TSB82AA2 1394b D et 26
AAALSIFWGBAS ..o 27
445 LSIFW323 .. 27
A5 PHY/LINK e 29
451 e 29
A.5.2 s 30
B 31
51 PRSPPI .31
5.2 FireWire L I PP ER TP PRPPPoN 31
B3 FIreWire 30
5.4 D i e e 3 3
541 3t ' L s e et s 3 5
542 :: h L i Z e e, e e 3 6
543 (Portable
COMPULEDN ...t e 3 7
54.4 e — v e 3 8
8 3 9
5.5.1 Power Classes ( @ ) ISR 3 9
552 w G e, 3 9
5.5.3 a b B e 40
5.5.4 Tra de Association Ne ¢ T 41
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7. o« D s 4 3
7.1 Do s e 4 3
7.1.1 D e 4
7.1.2 ROM iiiiiiviiiis e 4 3
7.1.3 (Isochronous Resource Managed .......ccccee.. r .. 4 3
7.1.4 (Bus Managey................. e e 4
715 e i e 4 3
716 ¢ (Interoperability ) .. ....... e 4 3
7.2 o (Mass storage devices ) ...... oo cevveeerneee 4 3
721 SBP Profile....cocceiiiiicccces e 4 3
T22 AV Profile.. . 4 3
73 E (IMaging deviCeS ) ..cccccvviiies e 4 3
73.1 A+ (Printers ) ........... e e 4 3
7.3.2 N (SCANNEIY oo et e 4 3
7.3.3 (Stillimage cameras ) ..........ceee.. —— 4 3
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7.7 3 I/n  (Industriall Instrumentation ).............. e ———— 44
8.1 S8001394b TSB81BA3 r . 5 2
9. Firewire B e i e, 5 5
121 W (Conformance terminology) ......ccoeeeeeees it eer e 7 1
12.2 (Technical glossary ).....ccccccoovveunnnen e ———— 7 1
(Figures)
2-1j (Plugovermold) ......ccccccceee e 10
2-2 (C ) e e 11
2-3j D (c” Y e, 11
2-4} 1394btype 1 b (Beta [ Beta ) T . ..A3
2-5} 1394btype 2 b (P 6 [T ) TR 1 4
2-6§ 1934btype 3 b (b 4 [T ) e e 15
3-1j ( WA ) e 6
51} We L Toclass /213 3 4
52} e L Toclass 4 3 5
53j We L class 1/2/3 v z" buclass4 ... ... 3 6
54 We ' L class 4 e e, 3 7
554 1w ) Lo (classd) cier e 3 8
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102} a @ H ICoiieeieee e, 69
Tables
2-14} “zb z ( e 9
22} 1394btype 1l (Beta [ beta) .. 1 3
2-3j P 6 [ 13948 (bilingual ) e 1 4
2-4j D 4 [ 13948 (bilingual ) e e e e, 1 5
311 1394b e s s 1 6
4-1j Ml i X (Phantom cycles) . ..ccccccvvceeee e 2 9
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2. (Mechanical)
2.1 (Connectors)
#2.1' ( b ) IEEE %o
(socket) v _ Ly ~ A
Neb ™ y - 3 _ i
) G A3 2.8, b[4T!L | A
2 - v "z |
22T " zb z( )
p ’ (Condition) "zl
Z
6 % " 6 <1N 1394 “H
Yi VGVP, TPx , H |
\Y; ' ~
97 %o " 97 ' f A
& [ 6 >1N 1394 "H
T ¥ Yi VGVP, TPx Ne H |
9 9 Y |
‘ A
T ¥
& i ~6 >10N 1394 "H
, Y i VGVP, TPx . H
© ~ Z ' G
9 [ 9 ; - A
7
(H b a )
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#2.2' (plug) W e “ Be B
RO0.70 max (2x)
R2.5 min (2x)
NOT
Recommended Recerimendsd
Beta/bilingual 9-pin
Recommended NOT
Recommended
Legacy 6-pin
2-1 (Plug overmold)
L B s - a v A
a). (f lat surface ) G I o o A
b). (r ound surface ) G I ® ® A
e Tyt ( # K po
h)A

10
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#2.3 B G Ne 3't U
%o T ® “A ¢ a
(I F a Ty e
v W Y ® ® 4 2 A a
3 - b : Waeil o ® G A 2-2t 23 EVIN Y
A
Horizontal reference
§ (Not PCB mounting)
Legacy m (RS |I | ——re | \\__ L‘ | ey | l 33 |—| LI
Recommended Recommended Not Not
Recommended Recommended
Beta/Bilingual [ILI $|
_ ﬁrl ‘
2-2 (c )
¢ X I
Rea}( ports
[\
F\
Left ports@ — ’/ Right ports
0= o
‘1
I/
Front ports
2-3 D ([“ |} )

11
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#2.4 [ Y W PHY
G1 W AaPHEG b D~ wiwael T
(lumped circuit )T A 1394a 2 A 0.5 ns 1GHz '  1394b
2t 4 0.080 ns” 6 GHz!
Fob T H H ‘
a). | b PR (H @ PH¥ W @ Link)~ ’
b). W e * [ PHY (6 322 [ nr
. 1394 (OON>38>T LbQQ>8>T - [2]
T)A @ 5800 - b wA
2.2 (end-to-end
#2.5' FireWire 8009 9 (1394b type 1) b b~
W
b 1394b G 13%b \ -
2-43 2-2a 2-5a 2-332  2-6b 2-4A
* D 0 (type2 HO 6y 1 typel HO 4) W’ b
W A ¢ - A

12



FireWire Design Guide

FEDG 1.0TA
03/02/2010

' H 13941 ¢ s A
2-4 1394b type 1 b (Beta [ Beta )
2-2 1394b type 1 (Beta [ beta)
H~ PCB / / / /  PCB H”
13 12
«C ) «C )
11 ) ) 10 ,
HH ) ) ) HFH
TPA 4 TPA 4 H” 2 TPB 2 TPB
#1
[ 5 TPAR) 5 H” 9 TPRR) 9
#1
TPA* 3 TPA* 3 H~ 1 TPB* 1 TPB*
#1
6 VG 6 6 VG 6
#1
7 sC 7 7 sC 7
FW PWR 8 VP 8 8 VP 8 FW PWR
#1
TPB 2 TPB 2 H~ 4 TPA 4 TPA
#2
9 TPRR) 9 H” 5 TPAR) 5 [
#2
TPB* 1 TPB* 1 H” 3 TPA* 3 TPA*
#2
10 ) ) 11 ,
HH ) ) ®) HH
12 13
C ) C )

13
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J plug 2

plug 1 sadescsccnay §
T =5 s i &
' i
i}
T e A AN N o
¥ h _I immEEEmEE® :
' IEEE 1394 1995 (a YA |- A
2-5 1394b type 2 b (b 6 [T )
223 D 6 [ 13948 (bilingual )
H” PCB / / / / PCB H”
12
C )
il p 10 il
HH P ) HH
TPA 6 TPA 6 H~ 2 TPB 2 TPB
#1
2 VG 2 H” 9 TPER) 9
#1
TPA* 5 TPA* 5 H~ 1 TPB* 1 TPB*
#1
2 VG 2 6 VG 6
#1
7 sc 7
FW PWR 1 VP 1 8 VP 8 FW PWR
#1
TPB 4 TPB 4 H~ 4 TPA 4 TPA
#2
2 VG 2 H~ 5 TPAR) 5 [
#2
TPB* 3 TPB* 3 H” 3 TPA* 3 TPA*
#2
: P 11 :
HH (I HH
13
C )

14
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‘TR R RN R R R RN RO

]

J
L 4
" 4

i3
g

w mhogs mmfh
]

plug 1

i

SEramesenml

g W m e —
A NN .o aa -,

G C—

FEm g

4 321
" IEEE 1394& 2000 (a )A€ |- A
2-6 1934b type 3 b (b 4 [T )
2-4 D 4 [ 13948 (bilingual )
H” PCB / / / / PCB H”
12
«C )
p 10 ,
b ) HH
TPA 4 TPA 4 H~ 2 TPB 2 TPB
#1
H” 9 TPBR) 9
(shell) #1
TPA* 3 TPA* 3 H” 1 TPB* 1 TPB*
#1
6 VG 6
7 SC 7
8 VP 8 FW PWR
TPB 2 TPB 2 H” 4 TPA 4 TPA
#2
H” 5 TPA(R) 5 [
(shell) #2
TPB* 1 TPB* 1 H~ 3 TPA* 3 TPA*
#2
P 11 ,
P ) HH
13
C )

15
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Wb 1394 (application notes YA i TI EMI[11]a
[12]y 1 LSI Fw323[13] A FireWire B F
pAY I [ pT A
3.1 (Interfaces )
[} - G - ¥ A Fo o l 3
A 3-1T TP2 TPA X '
b A 6 TPL TP4 a a - N p A # PHY
IC TP1 uwD ~ TP A
G a b H ® TP2 TPA HP D
Ng w "D W N b NeA
Vi N 7~ 7\
{ TP}: (TPZ | TP3} { TP4)
Nz N2 Gt N
T+ TRANSMIT —<<—£——- ------ i i)}— RECEIVE & R+
NETWORK ' ' i ' NETWORK
T- [«\s _<e_’ """ R ',%>_ R-
PHY Be e PHY

3-1 ( W)
o VCEr N -baETr N -~ N 1~4 x A BATPn 1y  TPx
t (twisted pair )H”
3.2 IPHY
#3.1' [ PHY (TR TR b TRB[ TRY)
¢ TPA TPBI~ H*" ¢ b | P o v
N FA IPHY 1394b ( Nb w b
)A
3-1 1394b
a S40@G S80G S160@ iy B
~ o'
TDR: 1 100 100 50 ps
Exception window® 700 700 700 ps
TP3 ~ '
Through connection” 110 = 20 110 = 20 110 = 20

16
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At termination ° 110 = 10 110 = 10 110 = 10
3-1 1394b ( )
a S40G S80G S160@G B
* Z (Differential skew ) 5% 5% 5% ul
~ >550
*  Exception-window, ~ 1w (impedance excursion) TOR 4
H O Through connection E ( YA
* Through connecti on E A @ E G
T LA
‘w3 7 TP3 ~ a 4.0ns @ a
_ A
* 1394 L FW400 TPA T TPBI® :: D b - -
) GHHY A
3.2.0.1 (Termination)
TPAI™ 110 : - PHY T ( PHY 4 ¥~
[HT  (PHY: @ W e Z4 F X Y
W T[ b " b)A
#3.2' GTPBIAS (decoupling capacitor ) v
PHY tpbias ¥ a 0338F [ - TI PHATIPHYs Weae 1.0
eF [ TG ! H” .~ tpbias At W ’
TI 2t STy tpbias ° A TI PHY™ 1t g v
v’ . 1394a ¢ tpbias " b A
3.2.0.2 TP EMC/EMIG
#3.3 LFwoo " EMC
FW400 3 " (common mode choke # PHY
H” A R aH” a \\# ) LTPA T TPB v
(crosstalk) A @ w v " HT (p 2 " HT)A KT e
3 100 MHz v v e165 ~  * vei15 A
* EMC A :: Yoooov
T EMQ ( - DLP11SN 67 1A o~ 90 a 120
3 160 )’ n a - A s T W RgW
“ya 7 0 A
3.2.0.3 G (Transient protection )
#3.4' L L G Vg G PHY H

17
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L PH¥ H Waekr B (clamping) ' @ L
U H )
a. ' ESD G - A 7 (chassis) ' Yy 1
b, cte oH®p G (H Y VG 0 VR W @ TPx
H 0 Y VP T wy 6 TPHT )A @ L H”
H WaV (a #3.8)A
B R 3.6V o 330 Z4 3.3V (i
- a . v )A BAVI9% Y@ L 2.4Va
2.1VH ESDL VG H Aw ~ "H 0.6V H 4 e FireWire H
~ 27V3bw H” (signal integrity ) A H” I VG Hwp
W H ( AVG Hm~ v VP L
' “ [ VGA oY 300mA [ 2W g H”
3 AB v 55V 3 PHY o i A H AzyWW "
PHY H W A H G “ a  TPA/TPBI” GND ~
FireWire® b A 2237 ya Vo4 K~ w PHW [
¥ (returnrate )A
ESD 0 X Hp~ wi F [ - - A a H”
0| D G A N [ A e
VG ¢ (ferrite) HA (& #3.6) A LH" H
(galvanic connection ) vy T bw
A
a Ny L - PHY A PHY w n
" v g EMI A
L 2t bwd VG Hoe A G w ¥ v ( G
0.5 pF)
3.2.04 b H (VGIVP)
#3.5° FireWire L
VP 1.5A EMI A Ny [ L v A
L™y " G K (PolyFuse) »~ 9 g i
Ty Ty i A 6 EMI TWwae: 650 [ 1000 (100MHz)
" i B A%e NLNONPY¥ [ A
#3.6 VG [ Y 3 ) [ PHA™
VG a Wa 0.010Pf AC | A V& PHW™ H b” Yy
© wVG TB ¥ H” TPA A ey T
H® (100-120ns I 20mA VWG )A VG T Ky r
(ferrite) ~  100MHz w 50 v A
3.2.0.5 (Shield interface )

18
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#3.T [
WL @ v / W A 1394ay T 1394 1995T
(galvanic isolation ) H " bPa A
#3.8 [ T VG
e [ T /e W L g P
[ EME b &) A - b VG DC b
’ G “vya 0 As ~
AC . ( _ ) [ Vve( #3.6)A 0 VG Hm
. VR & TPX G VP LVG bDC A
#3.9' 0 a Beta-only 1394b
G (isolated ports) © 1394b beta- only Y o A a
1394y i 13941995 ~ PHY{loating PHY )® PHYLink b A
3.2.0.6 (Layout guidelines )
TPA/TPR™ THT YU TOHT (VO uT YA HT 4
H* (skew) - A w %ot '
a). z A
b). z (via ) A
c). 90 A
d). FW400 T H @ A FW800u Wa’'  TPA+TPATPB+4 TPB H~
A
e). PGB ~ H~ H " HY pH™ H (intra - pair skew ) G 10psA
fy. PCB FW400 o” T HY b " H” H (int er- pair skew )
G 25psA
9). L PHY (b W~  1394a G 25mm e i
o t W 12mm H” T H™:: A YA
h). p PHY( ¢ 10mm YA
i) . b 0 Ne (stub length )A
. 1394 o H® v A (- PH¥ YA
k). i H” TPA/TPR™ ~ # b ’ T Ky HT
/ A
) SH A L H A"
pob Ty d H” MopA

19
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m). 3 A
3.2.1 (Termination)
L FW400 ~ 4 3.2.0.1. (Layout) ~ A
3.2.1.1 TP EMC/EMI G
#3.10 FW800 ®a
FWB800 PHYsG (commoemodechoke) ¢ H b H~
A~ Fws00 PHES r "HYT T yb We 0
A - TPA/BI® bw ¢~ ( arc
YA 1394b D 1394H” 31 = g LA
#3.11' FW800 b . p b
G b .p b T Y QA ¢ a
PHY/Link - A A( P [
)
AT T " Y Ty
Wao A " © H Ve DVI  S800 1394b
A, ) TDK ACM2012BI00-2P A
3.2.1.2 (Shield interface )
#3.12 FWS800 TRATPB b FW400 b
@# H” 9 Ti A TPA W e v
(AM ) WeO0.léF [ v e 0.001& F [ AT
[ il e 0001 F | AVR VG b FW400 A @&
3.2.05 A
322 | ( ) (wiring)
#3.13 G H® k
h G H PHY s v
*” R I 3 L & =&
YA Ho H” ey (0.5ns 25mm) ©  H o«
OONJT A - a Yi G
Ne EMC/EMIH® o b \ - A
s b o i W PHY / '
a). [ PHY o w Wa” A

20
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b). X T(TPETPY i TP3TP4p w ¥
A b Hf [ r HA, A
). [ . a | w A Ty o
woT (tower system) W NA ¢ H W
r~ Tp W FireWire HUb -~ g Hub B
A
IF v - Y " ‘
a). Vo B A Ty FireWire [v iMac)
a 0 (° iMac)A
b). Pt ws Wa PHY ™ y |- A PH¥ | PHW
TPA/BA™ b - i Forod A -
G " H™ Ty a
A
Wa !
#3.14 W e @ PHY f i TWa PHY S800
N 5 PHYs S800
uWa i S80Q )Y T FW400 PHYs w Wae , (hybrid)
b G Beta A+ g PHTY FW400 N W
@ S80Q YPHY T S80G ( ) [ PHX a
v FW400  :': K v } . Beta n A

21



FireWire Design Guide FEDG 1.0TA
03/02/2010

Y (This page left intentionally blank YA
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(System design)

H ~ f

G b A T PHA Y 1] 1°7 Y wz
a). _ ¥ PHY a ( 31T TP1L TPJA ' & ne 1394
N Y ( 31T TRt TR) Fo
PHY H v v B Y H” A
b). PHYT ~ | G w A : PHY A AA
c). PHY/Link (Yikvi 7 CMOS~ | ¥ )
v A PHY 0 PDH™ 7Y o i CMOS
H~ 0 A
d). H _ A
4.2 PHY
421 W (General)
#4.1' G Power_class A
#4.2 G CONTENRERD (deasserted) A
5] 7 b Y (Isochronous Resource
ManageYA PHY contender W A
4.3 (Link layer )
4.3.1PCle H
#4.3 PCle CLKREQ*
CLKREQ* [ 7 & PCle REFCLK+/ A W
b3 W ( L ) w TvY Db ’ W
AW Y e H” - - W @ 10K
A

23
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4.4 P
4.4.1 TI TSB81BA3
a 7 "6 # (power class) b A
#4.4° TIPHY 4w 1.95V
B: 1.8V DvD.8y I PLLVDO.8 1.95V +0.1V 41 A a
(filtering resistor) v 1 vA & [ A
* 1.95VLDO ¥ w 1.96VA
#4.5 TIPHY A a 1uF
Tl N @ DVDD CORE g 1uF -7 D ( !
b ) L3y b A
#4.6° Tl PHY A7y 1.95v
X~ P w18V ~ATI 2 Yy 1T195v ~° 3
37 v A v A
#4T a TIPHYs T M C PHY/LINK
TIPHY 6 T © 3 Y ( -
)V H™ PHY 0 |7Ll
b * PINT, CTRLO, CTRL1, D0O:D7, PCLK (1394b PHY), SCLK (1394a PHY)
1K v * LPS
[ GND' LREQ, LCLK (1394b PHY)
1K * BMODE (1394b PHY)
#4.8 GTIPhys: a 0 b
a 0 1 4 DSonly A \ DSO DS1 1K
[vDB "y (toning ) w A
a 2 4 DSonly A LKON/DS2 470
[vDB "y (toning ) w A
TPA+L TPA ( H [ GND™ ¢« )ATPB b
TPB W [ GND A TPBIAS Y A
‘ "H buWa ¢ PCB R S M &
TPBIAS y W 1uF [ GND ( 3t )Y TPB+b TPB
55 [Wa” - W @ 5K [ GND ( 3
- [ 7 TPB# [GND™ " 40 )A
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#4.9' G LKOND2 A B v B
2 b DS a ~ H  LKON/DS2 W @ 470 W
@ 1K v [ PHY_LINKON A Ty G
L Z 4 T p ESG buw v ) yi LnkOn|
H™ A 2 b 1 (bi-lingual ) ~ Y~ LKON/DS2 Wa 1K
v [ PHY_LINKON ( vy YA
- B - Bl /v v v A
#4.10 Tl 1394 PHY 2 a G DSonly H
TI 1394b PHY: 2w DSonly W @ 470 LKON/DS2 A
( . PHY® o )y "y LKOM BAc "y O
e T A e PHY H | Y v b~ 0 -
T" " vpa A
#4.11 TI PHY o DSonly b
L DSonlyP * TIPHY L [ S40@DS) * PHY
T 10 6 max_port_speed 3(S800)  7(DSonly) A
- L 7 ) _ @ A @ RevDl k A
#4.12  TIPHYs | (bi -lingual ) a
G [§ TI PHY - . (peaking inductors ) b
Beta Y D A MCM PHYs _ ~
HY PHYS A 18nH - L 55
v o b™ ZAl H o)A
#4.13  TIPHY:: PLLVDD_33AVDD_3_3
PHT W A
4.4.2 Tl XI02213 (Cheetah Express, 1 Chex)
#4.14 G Tl PHY
TIXI02213p W e TIPHYA ¢ TI PHY G CrexA
#4.15 Chex OHCI_PME|#W e GPIO 0,
e H" [ Wae GPIQ Y 2t )" 4 a Cheb 1 PCle G "
vow V- PHW® ( Y3w 0We T A 247 4 [nw
0 A ¢ H R W@ 10K A
#4.16 G Chex GRSHF . (power cycle)
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Ve (platform reset) ~ | G H° 6 z Loz -
EFl A . »oH YAT b / A

#4.17 Chex GPIO
¢ GPIOO - GPIO7A
#4.18 Chex CYCLECWT® W @
u * CYCLEOUW @ " H" bu 0 Aa Ve

47K v - We B O A
#4.19 VDD_33_AUP( 3.3V

VAUK D3cold b O FAUX ¢ B3 p OA  ~ VDD_33 AUX

[ 3.3V y voow A

443 N TSB82AA2 1394b )

4.43.1 n H
#4.20 G Tl ) 3t

p 1.8V 4 a b G W - A a

H” 1.8V 1K . [ REG18 b REG_EN* A~ PCI/OHCI

ROM ~ SCbL SDA 220 [ A PCI_RST [ PCI_RST"L
b smMc LA
4.4.3.2
#4.21 GTI 5} L
( » T p | bBwG GUID A 6 b -
GUD W - ’ 1T W A
- G z p” Jda 3 w A il

AC L * G_RST a W - b VA
#422 G  G_RST*

G_RSH~ H” ( v o B) 2ms  H™ A v 6 4.3mdA

Y “ Yo a RC A [ Power OK 3 HT T

2ms A

#4.23 G_RSTH” (asynchronous
" 6 G_RSH” t PCI - D T A G_RST*W @ H
“ G T Ty PCl v W[ H (deasserted) A
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4.4.4 LSI FW643
#4.24 G VAUXDETECTFW43: B
VAUX_DETECT "H K (sticky reset )b K Ne A
t” PERSTN 5 (sticky domain) v v GUIR
2+ VAUX_DETECTY ~ - W @ 10K A
#4.25 GFW43 b 1.0V W
FW643 Ve PURPower Up Rese}Y “‘H G A B -
L “bhA aep PUR "H A= 1 A PUR VDD10 At A
FUoWaep H~ ip i A 19 [ vDD10 1 [ i
v 4 40%~70%(" YA " PUR ¥ v B ¢ PUR
v B Aw [~ 7@ | Bp 3 R™ Al
Wap (hysteresis )Y 1 W @ VDD10 4:': A «a
y"H3¢ VDD10 414 A VvDDW ([ W B H (1 )" PUR
¥ vy BA
FW643 p Loyt 7 ) Y *  FWRESET_N
~ Ai p W@ T yG b A
v’ VDD19 VDD33 L L a G VvDD33 [
AB  (33V+- 10%) [ VDD10 40% 4B H & G
b A vy B* b FW_RESET N [
33v. [ i A8 A G
" b A
4.4.5 LSI FW323
445.1LSl _ PHY/Link
#4.26 G LSl ,, PHY/Link »
CNA LPS ¥ a [~ b7y AW a OHCI ROM®p 3b ~ ROM_CLK
Y1 ROM_AD [ A (W CARDBUSH @ @
PCO,PCH PC2 10K [ VDB PCI_RST* [ PCRST.L b
smMc LA
445.2
#42T 6 LSI , PHY/Link »~ G L
C Bt " LSIFW323 e | bwG GUD A »
GUIB H S T Wa n A -
) w o G T da VW 3 W A AC L
" RESETN a W ° b VA
#4.28 GPMEaG LSI F823v129. w2
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@ Bt Linkon ~ 90 P VY w i a 3
He~ W W PCIPME b Ne ¥ @ PME b1 PME
Y 0 b 7 PME ( H [ p PCI Nea A
a0 ao iP b [ YA PME |
F GPIO ~ G PCI Kv i p " .7y
FW323PME ~ Y &bLi p PME MNe AF GPIO oy
(driver) ™y W D ( YA
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4.5 PHY/Link
PHY/Link o 1394a AnnexJ1  1394b 17 T A a  1394b PIL/FOP
o 3 1394b 18 A
v (W w22 ) T T 93 Y H 1 (
a #4300  IN)A
45.1
#4.29  PHYLink o3 p By
© G (Link) & PH¥ i ) H” W @ v v A a
a PHY( i p) T Y@ v 3 b A @ -
H™ ™ [ cMOS 7 w b " b A
PHE T ° p  HT v b vy v VA
#4.30 PHY/Linke G 1ns
PHY/Link o D 6 1ns H H°© ~ Mo e )
Az ~ »p~ CTRL[1:0]b DATA[7:0H" A @ PHY/Link G 1.4ns
' [ A a 22 y Y uH A H
- o H® PHY @ 3b [ PCIk 7 * CTRE T DATA
03t FA YLCk * "~ H™ " p o H” [ PHY ~ W
# PClk § H™ A
@ " D  # @ MOR INFORMATIONH ~ PHY 0 A e
W W @ (phantom) X RECEIVE a GRANT STATUS A
e X RECEIVE (Ve ")JAWae X GRANT PHY L o
- D o PHY W' "AWe X STATUS
b w  D[07]b Wa ( STATUS . WebB )y % "
bE ( ) B Y ( D We ’ W @ YA 1
B B [ X A
41 M i X (Phantom cycles)
D D 4 MORE_INFO 0 H Status 0 H Grant 0 H
lines RX
(CTL=11) (CTL=01) (CTL=11)
(CTL=
10)
[0] Format (Beta = 1) PH_BUS RESET_ST Grant Format (Beta
= 1)
-
[1] PH_NEXEVEN/PH_NEXT_OD PH_ARB_RESET_OL Grant Type =
PH_CYCLE_START_REQ Async/CS/Immediate
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2] PH_ISOCH_REQ_EVEN/ PH_ARB_RESET_EV Grant Type =
PH_CURRENT/PH_NEXT_OD Isoch/CS/Immediate
[3] PH_ISOCH_REQ_ODD/ PH_ISOCH_ODD Grant Type =
PH_CURRENT/PH_NEXT_OD Async/Immediate
[4] EOS PH_ISOCH_EVEN -
(5] Speed = S400/S800 PH_SUBACTION_GA Grant Speed =
S400/S800
[6] Speed = S200/S800 - Grant Speed =
S$200/S800
[7] - - ]
452 H”

®: 6 PCH™ b FireWire H™ R y (crosstalk )Y T ¢ PCH”

* (ground bounce)A GPCl o "HNe ~ ¢ FireWire A
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5. (Cable Power)
5.1
FireWire h n C L A - [*
W ) (c =% 0 v P "H )a L
T R N b w T Ly wo A
G G & 0 Ty LA @ "H
PHY ¢ T FT YN 3WA 0 (power manager)
THE b A z v ¥
1 LinkOn PHY o | 0 A L
T oz L~ A
i A

G Ne h @ 1394 TA EN®Teo+t>q ©¢” ¥ ¢Cdale Rowern +3 >0X

b 23 +" i 3" ®- & Octchd SHWRIIN'O h a 1394 TA
EN®fo+>qg 8¢ " ¥" ¢ 37" ®->n *+3>QX>n®fe+>hb323 4+ 3" @®-
(January 15, 2000) A b pT A v A
" Wa v " Wa PHY 3 FVe A V)
PHY H™ = 1 6 Y@ PHY( @ YA
5.2 FireWire |
#5.1' G w b H pb t 33v A
L ) L [30v 4A
#.2 PHY" Db~ 1 | L ] L
PHY G4 q L 0" w ° “ b A -
% b w 0 v L 0b “PS )
v iA
#5.3 L R R AN| 0 ~ s (inrus h)
W @ FireWire [ L l z -
H o) T " Lot 4 N A W W [ M
*bA SV (Y L~ W @ FireWire
Ty [ wH A
@ v TAG A ~ Loty
t A G K FireWire Piw g - v L
AC/DC t K G K A " -
a VA G6a L v’ ot A
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VR VG, @ w A A
v’ G K (polyfuse) H | A . H1 W
v v (0025 1W) a 0.5A G K (polyfuse) A G
K (polyfuse ) W@ 20 v’ 3 i @ A
#5.4° Power Class 4 L CSRs
K v 4 Power Class 4 L ) Power Management CSRs
i L zA 4y [6]A
#5 € o 0 L L 2
C ) - i power class 4, 6 7(c 3t Y 6 3W, 7W
10WA  power classes 6 7 LinkOr Linkon [ H |
Y 63W I/ 1t A W @ 10W H b (a) W Class 43,
v ¢ 3W PH# b N (b) Class 6a Y ¢ 7W PH¥ b
’ LinkOnA Ho . W Power Management CSRs |
45W  "H i (power manager) LA
0 544 o A
#5.6' ] CSRs.
ye[6] TA
5.3 FireWire
PAL) [h ¥y L [ '
a). bh L N G G 20Vt 20W( 24-26V) Y power
class 1
b). bubae L ) 12-15V + 8W 4 power class 4( 6
0 ) power class 0 (Y 0 )’ T L PHYX
PA2) [ h - L [ s:tbw T L (Alternate Power
provider )” Lt 12-15W 8-16W %~ W power class 4 ( 0 ) power
classO (Y o YA
w Lt (20W~ 45W) Hubs A
[ h “da « (sleep) ® & (off )@ 3 L [
A
PA3) 1 0 C 0 b M
a). (~ ) L [ bu L (powerclass0) ~ 1 G
L 8W( : G 9.25V~15V) N
b). ( ° T bw [ h ) buwt [ A
PA4) 0 C 9 b M
a) ( ) L [ bu T L (power class 4)° i G
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L 8W( : 6925V~15V) Mg G&E2 «oo E®¥¥e ~ I
L PHY  ~

b) ( - T bw [ h ) bwt [ A
PA5) C 0 - i power class 4, 6 7(c s VG
3W, 7W 10WA  power classes 6 7 LinkOn LinkOn [ H |F
VG3W/ 1 A W @ 10W H b "
Class4a VY ¢ 3W PH¥ b @)~ Class 6a Y ¢ 7W PH¥
b (b)’ LinkOrA H . Power Management CSRs
i 45W "H i (power manager) LA
PAB) ( )Walt 3w N ’ b (Power
ManagemenSoftware)A " Yy oW b b, A
Y b a A
PAT)k v 1Wea power class ~ W@ A
L " (1 powerclass T R Ny i power
class M~ H YA
PA8) h t  (Primary Power Providers ) G “ Ne H
G (@) L 4 Yi (b A L v @
- G K L 0A 6 0 L e
N @ - G K L 0 ANe L P b
1.5AA @ G G Lp U s v
A w4 " @ L p G °~ Gkyv VP bw [
p A & A
PA9) K v Power Class 4 bi (v T L ) CSRs
X i L z (PowerClass 4 " 0 CSR YA
PA10) H PHY a L w "y pA M L
- L f b H “Engqe>Fa j«o>n®fo+>q?3
v TA
PA11)W @ (power brick ) L I I
AW e YL Ve (power brick ) 0 L z A
PA12) K v 0 N @ G w (W v PowerClass4 ) i
( ) "y PHY 0 A T
" 3b A Hod R T [ h
’ W “ b A
5.4 D
N o (" = U " PHYvdd O @ yi G
)A . ow :oo A # T ba
H Lo wz @ Aa u T
o A
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p 10 Wae X (hypothetical )
o A
#5.7 GCPS
L O Z 0
v A
H C H t
- PHY ( Ky
a F Hulh L
W Y h L A
T F [ 45W
T 4wt  PH¥ (

FEDG 1.0TA
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7

VP W

db  PHY

(pumpup)
)A

25V cable |

system-dependent
current limit
'

1.5A current
limit

power source ]’

trickle power L

source

compatible with

V' Reg for PHY
only needed if
trickle power

voltage is not

PHY I

PHY

L’HY ground

per-port limits only
needed if the system-

dependent limit is

greater than 1.5A

L ¢ 15A z°

15A N

1.5A 1394/1394

d “Ya
H™ v

G 1394

G¢

class 1/2/3
L NaeK.y
L

34



FireWire Design Guide FEDG 1.0TA

03/02/2010
541 :: ' L (Desktop alternate power provider)
3 Wa 2t buwa L "1 TNe H
A @ "H "~ da ¢ T (off) vt
A ¢ Ve * [ v ~ 3 G
Kv L7 PHY VT A 2 " PHY ¢ :: 0
v M 52 A
system-dependent 1.5A current
12-18V cabl | curre\nt limit limit
power s;ur)cz T 4 (W ’I ! r\\_/ VP
| VG
trickle power
source : ’ 1.5A curent
VP
VG
| -

PRY g w
per-port limits always VG
needed since power

can be “added”
LHY ground through any port
52 Wea L ” class 4
L Yz U PHY: e A (power domain)
t ~ H, a A
L z7 PHW z " bA
G i He - @ 3t 1.5A(min) L A
L3 G ( G " @ 03t h
i 0 z )A L 1.5A 1394 L
NeKy bw 1.5A( 1.5A 1394/1394a
HY v YA
Wal - G 6T bw (pass through) z A
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542 :: h L i Z
Yt H @ h © H Ve h Tz b
h s ’ h 7 Y Ty zb A
N
| system-dependent -T- 1.54 current |
25V cable | cu;rent limit /ii:l‘:i'( \/P
power source | \_/ N A2 1394
» | | Conn. VG
rickie power 1
source |L ” K_ 1.54 current
imit
| P11 1304 VE
: V Reg p Conn. e
14
[ I | 1,5»‘:i :#{rent
| PHY — X\ 1394 Ve
witch wh
: = Droviding power Conn. VG
!_ _____ Jf Heground . [OLDOWEEON ... - X _!
53 Wa L class 1/2/3 - z~ buclass4
- Lz [ 1394 3 A
L N A [ PH¥: @ A el
H A
L a7 A H T PHY -
b A ) W L - z 0 bw
[ L T A a v (p s power
calss1,2  3) HfE 77 (p power calss
4)A
G [ 2@ - 1.5 A(min) L A Y
G ( G~ @ 03 " i Ha 3t
L z)A L 1.5A 1394 L N @
K v bw 1.5A( 1.5A 1394/1394a H~
W YA
Wl - G 6T bw (pass through) z A
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543 ~ (Portable computer)
+ L e G L Z A
system-dependent 1.5A current
— power| current limit limit
N e
source | 4 "\J_” ¥ W, VP
hattery VG
powerl
not sleep r—‘l 1'5’5i3r°"1‘f{re"t
‘—'_‘/—\&/ VP
VG
V Reg i
VP
VG
54 Wa * L class 4
~ L b G Yoyt A
A L T PHY T ¢ PHY ¢ LA
[ He iy 1.5 A(min) L A L3,
G ( G~ @ 0:f " i o Y1
p ot z )A L 1.5A 1394 L NaKy
bw 1.5A( 1.5A 1394/1394a HY w
YA
W e 7 Lo G v yi
A
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5.4.4 B (Peripherals or mobile device)

R v PHR & bT
FireWire H™ ~ " A

p— p—p— p— p— g— q— | g—" . o g g g g

system

power
to internal \/ Reg switch
i (opt. batt. " * 1304 |—VP
Conn.
VG

PHY

|
I
|
| & charger)
|
I
I

‘ I PHY ground

— — — — — — — — — " —

55 1w 0 L (class 4)
o T FireWire H® ~ - " PHY A
C o ~ 37y C h 0 z A
. 0 v I 3e Yt Y 1.5A A
LR G ( G -~ @ 03t " £
H @ 3 L z)A L 1.5A 1394
L NaKy bw 1.5A( 15K H
1394/1394a H w YA

e 1 it e i S o S g S e e

| DOY;'e': 1.5A current
to internal V Re switc limit
bus-powered ! g _/_ M VP

(opt. batt.
& charger)

ool

functions

1.5A current
limit

—

I separate PHY
I'/Reg not needed | \/ Reg
I if device always
I bus powered .}
| 9 -——

PHY

per-port limits needed for
3 or more ports since
power can be “added”

through any port
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5-6 L (class 4)
a @ b a 1394 T A
5.5
5.5.1 Power Classes( )
W Y T ¥ 5'1A
51 # (Power Class)
Power Power
class
class
(R )
000 0 b LT A
001 1 L L 15W A
010 2 L L 30W A
011 3 L L 45\ A
100 4 TV 0 v4 - 3WA (link)
z A
101 5 G a A
110 6 Y 0 z - 3ViA (link)
3w z A
111 7 TV 0 z } 3ViA (link)
W z A
552 G
e ¢ a VKW p G 1p Tob ;
L 1 6 by 01 zA e A W
@ H p A
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v Weh L @ dtw A Wy
(power domain)’ Ne Y W L Loz A T yios
L Y (& 577 | a@# (overload )”
I ) b A
Running system
Provides up to 30W at 20V
o o= A
| v
|
| ~
Lo — ol
Consumes 10W Consumes 10W

Add another power provider
Provides up to 30W at 20V Provides 15W at 30V
o A== A r—— - — — A
| v Vp |
| [ |
I P I
Lo— — — — ol Lo — — — — o

Consumes 10W Consumes 10W

The new power provider overrides the original power provider due to providing power at a higher voltage,
but does not provide enough power for the power consumers. It will either droop (allowing power sharing,
which is OK) or will crowbar (possibly repeatedly). The configuration is difficult for a Power Manager to control.

Add another power provider with per-port diode isolation

Provides up to 30W at 20V Provides 15W at 30V

[P NSRRI 1 [Pl NSRRI 1

| Vp A = I>K \p |

I . I

| ¢ I

Lsgozsipmiie s o o Lsgorsimee sigmense o .|
Consumes 10W Consumes 10W

Per-port diode isolation allows the original power provider to continue to provide power to the
power consumers - power domain isolation (each power provider powers a separate power domain)

57 L H
G h L (Primary Power Providers ) N @ A G
A
55.3 (powerdown) a b b

' PHY: * (CAN- Cable Not Active)
"H (PD - Power Downh <€~ Y G 1394a PHY z A
H ~ _  (More TBDA

' h b a T (suspend) (standby)
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5.5.4 Trade Association Cable Power Distribution Specification -
f
a) H A m1wT A

< ¥ (more observations to be added >
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6. (link )
h (CPUB G (link layer )" OHCIQOpenHost
Controller Interface ) Y6 ~ *
Tt A
6.1 OHCI
a). FWO00 OHCI OHCI11 A & [9A
b). FW8D OHCI OHCI12 A & [10]A
#6.1' OHCI 7!
OHCI y (encompassingsystem)’ N Y
Final Cut Pro © FireWire .. = OHCIFIFO b D
o 0 h p Ju (contention), p "h P
G FireWire “ 6 OHCI bYT FIFO L~ i F
pA H” R = & (payload) H
3 DMA  "H(descriptor) oyt H (overhead) A
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7. r (firmware) b
7.00.1IRM b (root)
(I1sochronous Resource Manage) b b (3 bw
cycle master)’ H~ K G F e A
G v 4 0 Bus_Info_BlockA
Ty h (cycle master )~ 4 i force root
i ( F W e PHY T i TREYI
phy ID” f STATE_CLEAR cmstr B A w o |
R™ kv force_root B E W Ac -
kv / - wo "oy ( IRM
BM i YA F PHY ’ A pH A b W
@ (bus manager) ~ IRM @ KA i AlA
b h (cycle master )™ H~ IRM ’ W @ (IRM
W a R )° Y ( force_root
W@ ® YA We 125usH p 0 W e
h (cycle master ) N N W @ b®
A
IRM "H “ (cyclestart ) - o by h
v W FOA Ty 0 Bus_Info_Block ¢ IRM
Y b K & ¥ b A
7.002139%a i IRM z
" Y by 1394a IRM{ BROADCAST CHANNEL i T~ H 31Ne
W YA v [ IRM( )
@ z A } by b IRMA
g a 1 THW '
a). [ BROADCAST CHANNEL Wa Q~ N Bw 1(

W @ 1394a IR A

b, w [ IRM B_C 0 - T B (most
significant  bit ) A

c. w 0 IRM H v - ¥ " A

d). Ne self ID” IRM T " H wi1394a A

a 13944 8.4.23( 169 )A
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Y (This page left intentionally blank YA
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* 10/14/2009 ) TI LA
FW800 PG Tl LA T L PCI Ne
W e b G PCI A 0 b
H ~ a T A
B A A a D A
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B g i
22
22
N
[l
8| sl
| |
8 | 8§
o
g3 83
| I
5| 8§
— 1
e | of
e
55 | 8f
85| of
-;{ —4
o5 | 3§
| it
of | 38§
I
§| o
————
o8 | ol
of | 8
| {4

FW800 OHCI L D'

81

(

FW800 OHCI

8-1)"
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2). G T We 3.3V FAPHYXI 1.8V ~ H" A v
¥ W @ Ned 33V [18V ° PHYPA =~ 37y 1.8V
& NeA a A LHY " (itte) A
: v pA G Vee "ei HT b A
3). LCLK PHY 98.304MHz ~ H® -~ H” (1394b )oy ) v
A
4). CPS  PHY 1394 P 500MHz H™ ~ W
A 390K oyt EMI v . (ferrite )" Yy CP&”
Y PHY" ¥ 1394b A
5). LPSw  PHYLink o b “We vV By & PHY Aalinkdbt
* LPS G A
6). 26 a ~ v 98.304MHHA" Awu 3 EMI " Yy We 10K
[ A
7). wz H” [ -7 1K A b~y [ A
8).u v 2,32,33,73,66,67 bL 68(PCO,PCh PC2) [
A
L PHY o Y 3 Q o’
TA = 24 ~ i h' We 1K [~ 220
v[ A W i Ty ow A 6220 v
- HA’ V A
2,32 33(DS2/LKON,DSIDSOB L PHY" b~ 3 Q
R @ a v A7 6
LT YA 37y LW b~ vV 6 1K
A - 2 1K L ov” Py v Y
A
9). PCLK W 98.304MHz H~™ Aw i - v We v PHY
5A G a 22 A
10). 79 CNA(Cable Not Active) ¥ [ & A G 3
“Yb A - ZA( A1393a )a 1 (tone) K v 1394 o A
T HT W BA @H™" PHY D
[ PHX v p L “ PHY Y Yo WeT A
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/
il |
E11)1
HhE | i ]
N I i i
i
'liIEi!'iE ,lll":l
i
iur
iii ditii i i Lo 2y
I 2x 282 l =2 I8
1 b
5:::+" "
g;_.j:: :Iw—(n ‘ ]
avesasees g
Pa ™ .%'g__i“inihilﬁ!“imnggiz L
Lzuii’ﬂ = iy SEL e |
" HiE &l o
il 50_‘7' »43'.: ':":A : i S : I
i T Sl s h
T or
L 1 LE
1 L

o F £ ﬁfﬁ; !F _‘
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