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r(x\ FireWire

Distinguishing Features

= Compliant with IEEE Standard 1394a-2000, IEEE
Standard for a High Performance Serial Bus
Amendment 1.

= Low-power consumption during powerdown or
microlow-power sleep mode.

= Supports extended BIAS_HANDSHAKE time for
enhanced interoperability with camcorders.

= While unpowered and connected to the bus, the
device will not drive TPBIAS on a connected port
even if receiving incoming bias voltage on that port.

= Does not require external filter capacitors for PLL.

= Does not require a separate 5 V supply for 5 V link
controller interoperability.

= Interoperable across 1394 ™ cable with 1394 physi-
cal layers (PHY) using 5 V supplies.

= Interoperable with 1394 link-layer controllers g
5V supplies.

= 1394a-2000 compliant common-mode
on incoming TPBIAS.

= Powerdown features to conserve energ
powered applications include:
— Device powerdown pin.
— Link interface disable using
— Inactive ports power down.

— Automatic microlow-power sleep modé.during
suspend.
= Interface to link-layer oller ports Annex J

electrical isolation a bus-keeper isolation.

Features
= Provides't iant cable ports at
100 Mbits its/s, and 400 Mbits/s.

= Fully s 394 Open HCI requirements.
= Supp ed short bus reset to improve
utilizatio e bus.

= Supports ack-accelerated arbitration and fly-by con-
catenation.

= Supports connection debounce.
= Supports multispeed packet concatenation.

= Supports PHY pinging and remote PHY access
packets.

= Fully supports suspend/res%wéw\z
= Supports PHY-link inté nitialization and reset.

= Supports 1394a-200

= Supports LPS/lipk
face.

for a High Performaneé Serial Bus.

= Fully interoperable with FireWire® implementation
of IEEE 1394-1995.

ts cabl@ower fail interrupt when voltage at
' below 7.5 V.

gparate cable bias and driver termination
pply for each port.

r Features

= 64-pin TQFP package. (Lead-free package also
available. See ordering information on page 25.)

= Single 3.3 V supply operation.

= Data interface to link-layer controller provided
through 2/4/8 parallel lines at 50 Mbits/s.

= 25 MHz crystal oscillator and PLL provide a
50 MHz link-layer controller clock as well as trans-
mit/receive data at 100 Mbits/s, 200 Mbits/s, and
400 Mbits/s.

= Node power-class information signaling for system
power management.

= Multiple separate package signals provided for ana-
log and digital supplies and grounds.

Description

The Agere Systems Inc. FW802B device provides
the analog physical layer functions needed to imple-
ment a two-port node in a cable-based IEEE 1394-
1995 and IEEE 1394a-2000 network.

Each cable port incorporates two differential line
transceivers. The transceivers include circuitry to
monitor the line conditions as needed for determin-
ing connection status, for initialization and arbitration,
and for packet reception and transmission. The PHY
is designed to interface with a link-layer controller
(LLC).
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Description (continued)

The PHY requires either an external 24.576 MHz
crystal or crystal oscillator. The internal oscillator
drives an internal phase-locked loop (PLL), which
generates the required 393.216 MHz reference signal.
The 393.216 MHz reference signal is internally divided
to provide the 49.152 MHz, 98.304 MHz, and

196.608 MHz clock signals that control transmission of
the outbound encoded strobe and data information.
The 49.152 MHz clock signal is also supplied to the
associated LLC for synchronization of the two chips
and is used for resynchronization of the received data.
The powerdown function, when enabled by the PD
signal high, stops operation of the PLL and disables all
circuitry except the cable-not-active (CNA) signal
circuitry.

The PHY supports an isolation barrier between itself
and its LLC. When /ISO is tied high, the link interface
outputs behave normally. When /ISO is tied low,
internal differentiating logic is enabled, and the outputs
become short pulses, which can be coupled through a
capacitor or transformer as described in the

IEEE 1394-1995 Annex J. To operate with bus-keeper
isolation, the /ISO pin of the FW802B must be tied
high.

Data bits to be transmitted through the cable ports are
received from the LLC on two, four, or eight data lines
(D[0O:7]), and are latched internally in the PH
synchronization with the 49.152 MHz system clock.
These bits are combined serially, encode

data information is transmitted differentially
and TPB cable pair(s).

During packet reception, the TPA and TPB
transmitters of the receiving cable port are disabled,
and the receivers for that port are enabled. The
encoded data informat'gg is received on the TPA and
TPB cable pair. The réceived data-strobe information
is decoded to reco ﬁiyé receive clock signal and the
al data bits are split into two
20Q), or eight (for S400) parallel

Both the TPA and TPB cable interfaces incorporate
differential comparators to monitor the line states
during initialization and arbitration. The outputs of
these comparators are used by the internal logic to
determine the arbitration status. The TPA channel

Agere Systems Inc.

monitors the incoming cable common-mode voltage.
The value of this common-mode voltage is used during
arbitration to set the speed of the next packet
transmission. In addition, the TPB channel monitors
the incoming cable common-mod

/Oltage
quit has
d\aode

s the cable connection status.
ct-detect.

e.of incoming
TPA pair common-mode local TPBIAS is
inactive. Because this ci
source and the connect
monitored value indi

This monitor is ¢ o]

Both the TPB bia tectmonitor and TPBIAS
connect-detect mon € used in suspend/resume
signaling and cable connection detection.

The PHY provides a 1.86 V nominal bias voltage for
driver Joad termir@tion. This bias voltage, when seen

supplies. This bias voltage source should be
e ed by using an external filter capacitor of
approXximately 0.33 pF.

The transmitter circuitry, the receiver circuitry, and the
twisted-pair bias voltage circuity are all disabled with a
powerdown condition. The powerdown condition
occurs when the PD input is high. The port transmitter
circuitry, the receiver circuitry, and the TPBIAS output
are also disabled when the port is disabled,
suspended, or disconnected.

The line drivers in the PHY operate in a high-
impedance current mode and are designed to work
with external 112 Q line-termination resistor networks.
One network is provided at each end of each twisted-
pair cable. Each network is composed of a pair of
series-connected 56 Q resistors. The midpoint of the
pair of resistors that is directly connected to the
twisted-pair A (TPA) signals is connected to the
TPBIAS voltage signal. The midpoint of the pair of
resistors that is directly connected to the twisted-pair B
(TPB) signals is coupled to ground through a parallel
RC network with recommended resistor and capacitor
values of 5 kQ and 220 pF, respectively. The value of
the external resistors are specified to meet the
standard specifications when connected in parallel
with the internal receiver circuits.

The driver output current, along with other internal
operating currents, is set by an external resistor. This
resistor is connected between the RO and R1 signals
and has a value of 2.49 kQ + 1%.
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Description (continued)

The FW802B supports suspend/resume as defined in
the IEEE 1394a-2000 specification. The suspend
mechanism allows an FW802B port to be put into a
suspended state. In this state, a port is unable to
transmit or receive data packets, however, it remains
capable of detecting connection status changes and
detecting incoming TPBias. When all ports of the
FW802B are suspended, all circuits except the bias
voltage reference generator and bias detection circuits
are powered down, resulting in significant power
savings. The use of suspend/resume is recommended.

Four signals are used as inputs to set four
configuration status bits in the self-identification (self-
ID) packet. These signals are hardwired high or low as
a function of the equipment design. PC[0:2] are the
three signals that indicate either the need for power
from the cable or the ability to supply power to the
cable. The fourth signal, C/LKON, as an input,
indicates whether a node is a contender for bus
manager. When the C/LKON signal is asserted, it
means the node is a contender for bus manager. When
the signal is not asserted, it means that the node is not
a contender. The C bit corresponds to bit 20 in the self-
ID packet. PC[0:2] corresponds to the pwr field of the
Self-ID packet in the following manner: PCO
corresponds to bit 21, PC1 corresponds to bit 22, and
PC2 corresponds to bit 23 (see Self-1D packets table in
section 4.3.4.1 of the IEEE 1394a-2000 standard for
additional details).

A powerdown signal (PD) is provided to allow a
powerdown mode where most of the PHY circuits
powered down to conserve energy in battery
applications. The internal logic in FW802B is re
long as the powerdown signal is asserted. A cable
status signal, CNA, provides a high output when none
of the twisted-pair cable ports are receiving incoming
bias voltage. This output is not debounced. The CNA
output can be used to determine when to power the
PHY down or up. In the powerdown mode, all circuitry
is disabled except the CNA circuitry. It should be noted
that when the device is powered down, it does not act
in a repeater mode.

f the PHY is removed while
onneected, the PHY

uitry has been designed to
tothe cable in order to not
Itage on the other end of the

When the power suppl
the twisted-pair cabl
transmitter and recel
present a high im
load the TPBIAS signa
cable.

Whenever the TBA+/TPB= signals are wired to a
connector, they must be terminated using the normal
termination network (See Figure 4). This is required for
reliable operation. For those applications, when one of

4

the FW802B's ports is not wired to a connector, those
unused to a connector, those unused ports may be left
unconnected without normal termination. When a port
does not have a cable connected, internal connect-
detect circuitry will keep the port in a disconnected
state.

issuing PHY configuration packets

4.3.4.3 of the IEEE 1394a¢2000 st
h rese

issuing two bus resets, w
counts to the maximum leve

the gap

The link power status (LP
C/LKON signal to manage

node is powered up or powered down. If LPS is inac-

tive for more than 1.2 us and less than 25 pus, the

PHY/link interface is reset, If LPS is inactive for greater

Y will fligable the PHY/link interface

802B, continues its repeater function
/ihK interface is disabled. If the

KON signal is turned off when LPS is active or
en a bus reset occurs, provided the interrupt that
caused C/LKON is not present.

en the PHY/link interface is in the disabled state, the
PW802B will automatically enter a low-power mode, if

ports are inactive (disconnected, disabled, or sus-
pended). In this low-power mode, the FW802B disables
its PLL and also disables parts of its reference circuitry
depending on the state of the ports (some reference cir-
cuitry must remain active in order to detect incoming TP
bias). The lowest power consumption (the microlow-
power sleep mode) is attained when all ports
are either disconnected or disabled with the ports inter-
rupt enable bit (see Table 11) cleared. The FW802B wiill
exit the low-power mode when the LPS input is
asserted high or when a port event occurs that requires
the FW802B to become active in order to respond to the
event or to notify the LLC of the event (e.g., incoming
bias or disconnection is detected on a suspended port,
a new connection is detected on a nondisabled port,
etc.). When the FW802B is in the low-power mode, the
SYSCLK output will become active (and the PHY/link
interface will be initialized and become operative) within
3 ms after LPS is asserted high.

Two of the FW802B's signals are used to set up
various test conditions used only during the device
manufacturing process. These signals (SE and SM)
should be connected to Vss for normal operation.

Agere Systems Inc.
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CPS——
LPS ——
/ISO——»]
CNA ——]
SYSCLK —e——
LREQ— »
CTLO —=—»—
CTL1 —=—>—
DO —=—>»—
D1 —<—»—
D2 —-—»—
D3 —=—»—
D4 ——>—

D5 —e—»—
D6 ——»—

D7 ——»—
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SM >

PD
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\
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Figure 1. Block Diagram
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Signal Information
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Signal Information (continued)

Table 1. Signal Descriptions

Pin

Signal*

Type

Name/Description

18

C/LKON

I/O

Bus Manager Capable Input and Link-On Output. ardware reset
(/RESET), this pin is used to set the default valug(q

indicated during self-ID. The bit value programminghi
signal through a 10 kQ resistor to VDD (high, bus manager capable) or to

GND (low, not bus manager capable). Using pull-up or pull-
e

down resistor allows the link-on output to o @ input value when
t. If the LPS is inactive,

necessary.
y asserting a 6.114 MHz

After hardware reset, this pin is set a
C/LKON indicates one of the followin
signal.

n ou
vent:

1. FW802B receives a link-on packet addressed to this node.
2. Port_event register bitis 1.
3. Any of the Timeout, P ail, or p register bits are 1 and the

4. Once activate put will continue active until the LPS

deasserts the C/LKON output when a

If an int
C/LK output to be activated if the LPS were inactive, the
C/L output will be activated when the LPS subsequently
be es inactive.

Note:

15

CNA

Cable<Not-Active Output. CNA is asserted high when none of the PHY
ports are recelving an incoming bias voltage. This circuit remains active
duri e erdown mode.

24

CPS

h a 400 kQ resistor. This circuit drives an internal comparator that
ts the presence of cable power. This information is maintained in one
mz egister and is available to the LLC by way of a register read (see
Table <8, address register 00002, bit 7/PS). In applications that do not sink
or source 1394 power (VP), this pin can be tied to ground.

able Power Status. CPS is normally connected to the cable power
th;(:

Note: When this pin is grounded, the Pwr_fail bit in PHY register 01012 will
be set.

3

CTLO

4

AR

Control I/0. The CTLn signals are bidirectional communications control
signals between the PHY and the LLC. These signals control the passage
of information between the two devices. Bus-keeper circuitry is built into
these terminals.

5,6, 8,
9, 10, 11,
12,13

Ko

I/0

Data I/0. The Dn signals are bidirectional and pass data between the
PHY and the LLC. Bus-keeper circuitry is built into these terminals.

* Active—low\si@q\a%ndicated by “/” at the beginning of signal names, within this document.

Agere Systems Inc.
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Signal Information (continued)

Table 1. Signal Descriptions (continued)

Pin Signal* Type Name/Description

23 /1SO I Link Interface Isolation Disable Input (Active-Low). /IS
operation of an internal pulse differentiating function use

When /ISO is asserted low, the isolation barrier is imptemen tween
PHY and its LLC (as described in Annex J of IEEE 13 993).

/ISO is normally tied high to disable isolation differentia Bus-keepers
are enabled when /ISO is high (inactive) on CTLn;-Dnj-and
/ISO is low (active), the bus-keepers are disa ~Plgase refer to Agere’s
application note IEEE 1394 Isolation (AP98-074CMPR) for more informa-
tion.

16 LPS I Link Power Status. LPS is connected to either the VDD supplying the
LLC or to a pulsed output that is active when the LLC is powered for the
purpose of monitoring the LLC power status. If LPS is inactive for more
than 1.2 us and less than 25 us, HY—Iir@nterface is reset. If LPS is
inactive for greater than 25 s, Y will, disable the PHY/link interface

to save power. FWSOZB/\Een\tin esi ater function.
1 LREQ | Link Request. LREQ is anoutput from the LLC that requests the PHY to
perform some service. B sfk/éépg ircuitry is built into this terminal.

44,45, 46, NC —  |No Connect. U
47,48

20 PCO I Power-Class Indic s. On hardware reset (/RESET), these inputs set
21 PC1 the default value of'tHe power class indicated during SelfID. These bits can
22 PC2 be tied to VDD (high) or to ground (low) as required for particular power

consumption/and-soutce characteristics. In SelfID packet (see Section
4.3.4.1 of the 1394a-2000 Specification), PCO, the most significant bit of
egponds to bit 20, PC1 corresponds to bit 21, and PC2
. As an example, for a Power_Class value of 001,

this 3-bit field c

corresponds to b

PCO =0, =0,and PC2 =1.

19 PD I Powerdowim \7\/%1en asserted high, PD turns off all internal circuitry except
the bias-detect)circuits that drive the CNA signal. Internal FW802B logic is
kept in the reset state as long as PD is asserted. The PD terminal is

provided for backward compatibility. It is recommended that the FW802B

be allowed to manage its own power consumption using suspend/resume

conjunction with LPS. C/LKON features are defined in the IEEE 1394a-
000 specification.

57 VDDPLL = ower for PLL Circuit. VDDPLL supplies power to the PLL circuitry
ortion of the device.
58 VssPLL Ground for PLL Circuit. VssPLL is tied to a low-impedance ground
plane.
54 RO Y Current Setting Resistor. An internal reference voltage is applied to a

resistor connected between RO and R1 to set the operating current and
the cable driver output current. A low temperature-coefficient resistor
55 R1 (TCR) with a value of 2.49 kQ + 1% should be used to meet the

IEEE 1394-1995 standard requirements for output voltage limits.

* Active-low signals are indicated by “/” at the beginning of signal names, within this document.

8 Agere Systems Inc.
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Signal Information (continued)

Table 1. Signal Descriptions (continued)

Pin

Signal*

Type

Name/Description

61

/RESET

Reset (Active-Low). When /RESET is asserted |
reset condition is set on the active cable ports an

the reset start state. To guarantee that the PHY wi et this pin must be
held low for at least 2 ms. An internal pull-up résiste{sonnected to VDD is
provided so that only an external delay capac 0,1\uF) and resistor
(510 kQ), in parallel, are required to connect th n o ground. This

circuitry will ensure that the capacitor wi discharged when PHY power
is removed. This input is a standard lggi u%and can also be driven by

Ef% 1394 bus
8 is reset to

an open-drain logic output buffer. Do\not leave this pin unconnected.

28

SE

Test Mode Control. SE is used durinbAQLe/re/s manufacturing test and
should be tied to Vss for normal operation.

29

SM

Test Mode Control. SM is used during Agere’s manufacturing test and
should be tied to Vss for nermal operation.

63

SYSCLK

o

System Clock. SYSCmA;(ides a 49.152 MHz clock signal, which is
r

36

TPAO+

35

TPAO-

Analog I/O

synchronized wijth the data ns}é}s to the LLC.

ePair A. T@é is the port A connection to the twisted-
aces from each pair of positive and negative differen-
o@

t as short as possible and matched to the
nd/to the cable connector. When the FW802B's

1394 port pins Are notwired to a connector, the unused port pins may be left
unconnected! Ihternal connect-detect circuitry will keep the port in a discon-
nected sta

41

TPA1+

40

TPA1-

Analog I/O

port pins are not wired to a connector, the unused port pins may be
connected. Internal connect-detect circuitry will keep the port in a

34

TPBO+

33

TPBO-

Analog I/O

Portongrt Cable Pair B. TPBOz is the port B connection to the twisted-
pair cable. Board traces from each pair of positive and negative differen-
tial signal pins should be kept as short as possible and matched to the
external load resistors and to the cable connector. When the FW802B’s
1394 port pins are not wired to a connector, the unused port pins may be
left unconnected. Internal connect-detect circuitry will keep the portin a
disconnected state.

39

38

TPM
-

Analog I/O

Portl, Port Cable Pair B. TPB1+ is the port B connection to the twisted-
pair cable. Board traces from each pair of positive and negative differen-
tial signal pins should be kept as short as possible and matched to the
external load resistors and to the cable connector. When the FW802B’s
1394 port pins are not wired to a connector, the unused port pins may be
left unconnected. Internal connect-detect circuitry will keep the port in a

disconnected state.

* Active-low signals are indicated by “/” at the beginning of signal names, within this document.

Agere Systems Inc.
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Signal Information (continued)

Table 1. Signal Descriptions (continued)

Pin Signal* Type Name/Description

37 TPBIASO | Analog I/O |Portn, Twisted-Pair Bias. (Where n refers to the port nu S

12 TPBIASL provides the 1.86 V nominal bias voltage needed for pro eration’ of
the twisted-pair cable drivers and receivers and for sendi able
connection signal to the remote nodes. When the F port
pins are not wired to a connector, the unused port p left uncon-
nected. Internal connect-detect circuitry will keep the discon-
nected state.

7,17, VDD — Digital Power. VDD supplies power to the digital portion of the device.
26, 27, 62
30, 31, VDDA — Analog Circuit Power. VDDA supplies power tbwthe/aﬁalog portion of the
43,50, 51 device.
2,14, Vss — Digital Ground. All Vss signals should be tied to the low-impedance
25, 56, 64 ground plane.
32, 49, VssA — Analog Circuit Ground. All Vs hould be tied together to a low-
52, 53 impedance ground plangx.

59 XI — Crystal Oscillator. Xl an onneWa 24.576 MHz parallel resonant
fundamental mode crystal. Althaugh, when a 24.576 MHz clock source is
used, it can be connecte i O left unconnected. The optimum

60 X0 values for the external lpa jtors and resistor are dependent on the

. It is necessary to add an external series
pin (see Figures 3 and 5). For more details, refer to
Considerations section in the data sheet. Note that it
place the crystal as close as possible to the XO and Xl

0.5 {m(l.27 cm.

resistor (RL) to the
the Crystal Selecti
is very import
pins, i.e., withi

* Active-low signals are indicated by “/” at the beginning of signal Mn this document.

10
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Application Information

cL
s
510 kQ = =
©
~
[T9)
<
1 |
0.1pF
g g
= <
X — 1 X
d E Dfé E E o < < < < <
n| N a & 0| Q] » Ol B 9] Q] »
O > o] x| © =| @ 8] 9| J| < 9 9 9 o &
>0 5| & X X > S>> S S S
n
T 838 233 8B BB I3 G B 2
LREQ , o = NC
L Vss , N\ PiN #1 IDENTIFIER S CENe
CTLO s a6 ] NC
et —, s NC
s O
D1 s 43 -1 VDDA
—VBD 4 42 [}TPBIASI
e D2 4 s TPAL+
D3 a0 [}-TPAL- - PORT 1*
24 o 30 1178
i‘: 11 38 :'LB]‘_
D6 a7 TP BIASO
l‘: 13 36 jﬂo-'—
vss o, 35 [PA0- - PORT 0*
CNA 45 24 [ TPBO+
LLC PULSE ¢E 16 33 jﬂo_
OR VDD ~ o o o o
— N ™ ™ ™

POWER CLASS

* See Figure 4 fo ort termination network.

Agere Systems Inc.

400 kQ

CABLE
POWER

VDDA
VDDA
VSSA

5-6767 (F)

Figure 3. Typical External Component Connections
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Application Information (continued)

42 — | TPBIAS1

|
a1 :l TPAL+
40 j& > USE SAME PORT TERMINATION NETWORK AS ILLUSTRAT LO
38 :l TPB1-

— TPBIASO "

ST L
36 — | TPAO+
||

TPBIAS1

35 — 1 TPAO—

L

4[]TPBO*

33

56 Q 56 Q

5 kQ

CABLE
POWER
5-6930 (F)

Figure 4. ic t Termination Network

Crystal Selection Considerations

The FW802B is designed to use an al Q.S?G MHz parallel resonant fundamental mode crystal connected

by board and device variations=Trade offs between frequency tolerance and stability may be made as long as the
total frequency variation. s than £100 ppm.

12 Agere Systems Inc.
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Crystal Selection Considerations (continued)

Load Capacitance

The frequency of oscillation is dependent upon the load capacitance specified for the crystal, in-parallel resonant
mode crystal circuits. Total load capacitance (CL) is a function of not only the discrete load

capacitances from the FW802B board traces and capacitances of the other FW802B con d.components.

The values for load capacitors (CaA and CB) should be calculated using this formula:
Ca=CB = (CL — Cstray) x 2

Where:
CL = load capacitance specified by the crystal manufacturer
Cstray = capacitance of the board and the FW802B, typically 2 pF—3 p

RL = load resistance; the value of RL is dependent on the specific crysta € fer to your crystal manufacturer’s data sheet
and application notes to determine an appropriate value.

E-mail: support1394@agere.com

Agere Systems Inc. 13
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Absolute Maximum Ratings

Stresses in excess of the absolute maximum ratings can cause permanent damage to the device. These are abso-
lute stress ratings only. Functional operation of the device is not implied at these or any other conditions in excess
of those given in the operational sections of the data sheet. Exposure to absolute maximum ratings f tended
periods can adversely affect device reliability.

Table 2. Absolute Maximum Ratings

Parameter Symbol Min /WN\ Unit
Supply Voltage Range VDD 3.0 \é@j/ \%
Input Voltage Range* Vi -0.5 //:y/mﬁ-“ﬁf V
Output Voltage Range at Any Output Vo -0.5 ( < VDﬂp}r 0.5 \%
Operating Free Air Temperature TA 0 jO °C
Storage Temperature Range Tstg —65 150 °C

* Except for 5 V tolerant I/O (CTLO, CTL1, DO—D7, and LREQ) where VI max = 5.5 V.

14 Agere Systems Inc.
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Electrical Characteristics

Table 3. Analog Characteristics

Parameter Test Conditions Symbol Min [ Typ | Max | Unit
Supply Voltage Source power node VDD—SP 30([83] 36 | V
Differential Input Voltage Cable inputs, 100 Mbits/s operation VID—100 AA(Z\ 260 | mV

Cable inputs, 200 Mbits/s operation VID—200 132 260 | mv
Cable inputs, 400 Mbits/s operation VID—400 4@& 260 | mV
Cable inputs, during arbitration Vio—2rB | (| 168]| — | 265 | mVv
Common-mode Voltage TPB cable inputs, VcMm W — | 2515| V
Source Power Mode speed signaling off
TPB cable inputs, vCMﬁw 1.165| — [2515| V
S100 speed signaling on
TPB cable inputs, VcM—sP—200 |0.935| — [2.515| V
S200 speed signaling on
TPB cable inputs, VcmM—sP—a00 | 0532 | — | 2515| V
S400 speed signaling on
Common-mode Voltage TPB cable inputs, VCcMm 1.165| — [2.015| V
Nonsource Power Mode* speed signaling @f\
TPB cable inputsg,}> \K//éM—NSP—loo 1.165| — [2.015] V
S100 speed signaling/om
TPB cable inputs, \) VCeM—NsP—200 | 0.935| — [2.015| V
S200 speed signaling
TPB cable inputs, VCM—NSP—400 [ 0532 | — [2.015| V
S400 speed sig%g on
Receive Input Jitter TPA, TPB cable inputs, — — — | 1.08 | ns
100 Mb}@pﬁ{aﬂon
TPA, T wi puts, — — | — ] 05 | ns
200Mbits eration
TPA\TPB cable inputs, — — | — [0315] ns
400 Mbits/s operation
Receive Input Skew Betwe?n#&%&gPB cable inputs, — — | — ] 08 | ns
100 Mbits/s operation
Between TPA and TPB cable inputs, — — — | 055 | ns
200 Mbits/s operation
Bet\weé@TPA and TPB cable inputs, — — | — ] 05 | ns
400 Mbits/s operation
Positive Arbitration — VTH+ 89 — | 168 | mV
Comparator Input
Threshold Voltage
Negative Arbitrﬁa& — VTH- -168 | — | -89 | mVv
Comparator
Threshold)o‘(;%e\
Speed Sign t 200 Mbits/s VTH—S200 45 — | 139 | mV
Threshom 400 Mbits/s VTH—S400 266 | — | 445 | mV
Output Current TPBIAS outputs o -5 — 25 | mA
TPBIAS Output Voltage At rated I/O current Vo 1665| — |2.015| V
Current Source for — IcD — — 76 UA
Connect Detect Circuit
* For a node that does not source power (see Section 4.2.2.2 in IEEE 1394-1995 Standard).
Agere Systems Inc. 15
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Electrical Characteristics (continued)

Table 4. Driver Characteristics

Parameter Test Conditions Symbol | Min Typ /Ma< Unit
Differential Output Voltage 56 Q load VoD 172 — M f@& mVv
Off-state Common-mode Voltage Drivers disabled VOFF — — @ Q\ZQ mV
Driver Differential Current, Driver enabled, IDIFF -1.05 %@ mA
TPA+, TPA-, TPB+, TPB- speed signaling off* ?
Common-mode Speed Signaling 200 Mbits/s speed Isp -2.53 §j4.84 mA
Current, TPB+, TPB- signaling enabled’
400 Mbits/s speed Isp -8, -12.4 | mA
signaling enabled’

* Limits are defined as the algebraic sum of TPA+ and TPA- driver currents. Limits also apply to TPB+ and we algebraic sum of driver
currents.
T Limits are defined as the absolute limit of each of TPB+ and TPB- driver currents.

&

16 Agere Systems Inc.
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Electrical Characteristics (continued)

Table 5. Device Characteristics

Parameter Test Conditions Symbol Min Typ Max Unit
Supply Current: Vbb =3.3V f
One Port Active IDD — g 2 mA
All Ports Active IbD — \7\ — mA
No Ports Active, (Microlow- IDD — — UA
power Sleep Mode) LPS =0
PD=1 IDD — 5 — UA
High-level Output Voltage IoH max, VDD = min VOH Vop—0:4 = — vV
Low-level Output Voltage loL min, VDD = max VoL ( F ﬂ \ — 0.4 \%
High-level Input Voltage CMOS inputs VIH 0.\7@‘59/ — — \%
Low-level Input Voltage CMOS inputs ViL — — 0.2 VbD \%
Pull-up Current, Vi=0V I 11 — 32 UA
/RESET Input
Powerup Reset Time, Vi=0V 2 — — ms
/RESET Input
Rising Input Threshold Voltage — L WVIRST 1.1 — 1.4 \%
/RESET Input
Output Current SYSCLK \I:;QJIM -16 — 16 mA
L
Control, da loL/loH =12 — 12 mA
@ CMOS
CNA loL/lIoH -16 — 16 mA
qf/ﬁ(ON(\ loL/IoH -2 — 2 mA
Input Current, Vi = or I — — °+1 HA
LREQ, LPS, PD, SE, SM,
PCJ0:2] Inputs
Off-state Output Current, —Vo=Vopor0V loz — — °+5 UA
CTL[0:1], D[0:7], C/LKON I/Os
Power Status Input Threshold 400 k& resistor VTH 7.5 — 8.5 \%
Voltage, CPS Input
Rising Input Threshold Vol *, Q — VIT+ VbD/2 + 0.3 — | VDD/2+08 | V
LREQ, CTLn, Dn
Falling Input Thresho ?*,\7 — VIT— VbD/2 - 0.8 — | VDD/2-0.3 | V
LREQ, CTLn, Dn
Bus Holding Curré@ VI =1/2(VDD) — 250 — 550 UA
LREQ, CTLn,Dn-
Rising Input shold-\oltage — VLIH — — [0.24VDD+1| V
LPS
Falling | esheld Voltage — VLIL 0.24VpoD+0.2 | — — Y,
LPS
* Device is capable of both differentiated and undifferentiated operation.
Agere Systems Inc. 17
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Timing Characteristics

Table 6. Switching Characteristics

Symbol Parameter Measured Test Conditions | Min | Typ ax | Unit
— | Jitter, Transmit TPA, TPB — — | —lo:15 | ns
— Transmit Skew Between — — *0: ns

TPA and TPB
tr | Rise Time, Transmit (TPA/TPB) 10% to 90% RI =56 Q, /=12 | ns
Ci=10pF
tf Fall Time, Transmit (TPA/TPB) 90% to 10% RI=56Q, ~—-] 1.2 | ns
Ci =10 pF
tsu | Setup Time, 50% to 50% See Figure 6. w — | — | ns
Dn, CTLn, LREQT! to SYSCLKT N
th Hold Time, 50% to 50% See Figure 6. 0 — — ns
Dn, CTLn, LREQT{ from SYSCLKT
td Delay Time, 50% to 50% SeeFigure 7. 1 — 6 ns
SYSCLKT to Dn, CTLnT{
Table 7. Clock Characteristics
Parameter Symbol Min ( /\T\\@ Max Unit
External Clock Source Frequency f 245735, | 24,5760 24,5785 MHz

18 Agere Systems Inc.
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SYSCLK
— th
tsu

Timing Waveforms

Dn, CTLn, LREQ

5-6017.a (F)

Figure 6. Dn, CTLn, and LREQ Input Setup and Hold Ti Waveforms

SYSCLK
&

td —]
Dn, CTLn >
5-6018.a (F)

Figure 7. Dn, CTLn Outpu%/ Relative to SYSCLK Waveforms

%@
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Internal Register Configuration

The PHY register map is shown below in Table 8. (Refer to IEEE 1394a-2000, 5B.1 for more information).

Table 8. PHY Register Map for the Cable Environment

Address Contents
Bto | Bit1 | Bit2 | Bit3 | Bit4 Bit 5 Bit 6~ “Bit7
00002 Physical_ID / R PS
00012 RHB IBR Gap_count \\j
00102 Extended (7) XXXXX Total_ports
00112 Max_speed XXXXX Klb\elay> )
01002 LCtrl Contender Jitter " class
01012 Watchdog ISBR Loop Pwr_fail | Timeout |Port_event| Enab_accel | Enab_multi
01102 | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX
01112 Page_select XXXXX Port_select
10002 Register 0 %e\select
11112 Register 7 éeéelegty
REQUIRED XXXXX |RESERVED
The meaning of the register fields within the PHY regi map are defined by Table 9 below. Power reset values

not specified are resolved by the operation of the P

state machines subsequent to a power reset.

Table 9. PHY Register Fields for the Cable En@gnm

Field Size | Type | Power Reset Description
Value

Physical ID | 6 r 000000 The address of this node determined during self-identification. A

value of 63 indicates a malconfigured bus; the link will not transmit
any packets.
R r m When set to one, indicates that this node is the root.

PS r Cable power active.

RHB rw o Root Hold-off Bit. When set to one, the force_root variable is
TRUE, which instructs the PHY to attempt to become the root dur-
ing the next tree identify process.

IBR 1 0 Initiate Bus Reset. When set to one, instructs the PHY to set ibr
TRUE and reset_time to RESET_TIME. These values in turn
cause the PHY to initiate a bus reset without arbitration; the reset
signal is asserted for 166 us. This bit is self-clearing.

Gap_count 6 rw 3F16 Used to configure the arbitration timer setting in order to optimize
gap times according to the topology of the bus. See Section 4.3.6
of IEEE Standard 1394a-2000 for the encoding of this field.

Extended 3 r 7 This field has a constant value of seven, which indicates the
extended PHY register map.

20
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Internal Register Configuration (continued)

Table 9. PHY Register Fields for the Cable Environment (continued)

Field

Size

Type

Power Reset Value

Description

Total_ports

4

r

2

reflects the number.

The number of ports implemented by(tzief I—W count

Max_speed

0102

Indicates the speed(s) this PHY suppo

0002 = 98.304 Mbits/s

0012 = 98.304 and 196.608 Mbit

0102 = 98.304, 196.608, and 39

0112 = 98.304, 196.608, 3

1002 = 98.304, 196.608,
1,572.864 Mbits/s

1012 = 98.304, 196.608, 3 .
3,145.728 Mbits/s

All other values are reserved for future definition.

86.432, 1,572.864, and

Delay

0000

Worst-case repeater delay, expressed as 144 + (delay * 20) ns.

LCtrl

rw

Link Active. ed o set by software to control the value of
the L/bit tra itted in'thie node’s self-ID packet 0, which will be
the logicabAND of; thig bit and LPS active.

Contender

rw

See description.

software to control the value of the C bit
the/self-ID packet. Powerup reset value is set by

Jitter

000

T ifference between the fastest and slowest repeater data
ay, expressed as (jitter + 1) * 20 ns.

Pwr_class

rw

See description.

‘Power-Class. Controls the value of the pwr field transmitted in

a-2000 for the encoding of this field. PCO, PC1, and PC2

C the self-ID packet. See Section 4.3.4.1 of IEEE Standard
1
iné set up power reset value.

Watchdog

rw

When set to one, the PHY will set Port_event to one if resume
operations commence for any port.

ISBR

rw

Initiate Short (Arbitrated) Bus Reset. A write of one to this bit
instructs the PHY to set ISBR true and reset_time to
SHORT_RESET_TIME. These values in turn cause the PHY to
arbitrate and issue a short bus reset. This bit is self-clearing.

Loop

rw

Loop Detect. A write of one to this bit clears it to zero.

Pwr_fail

r'w

=

Cable Power Failure Detect. Set to one when the PS bit
changes from one to zero. A write of one to this bit clears it to
zero.

Timeout

Arbitration State Machine Timeout. A write of one to this bit
clears it to zero (see MAX_ARB_STATE_TIME).

Port_event

Port Event Detect. The PHY sets this bit to one if any of con-
nected, bias, disabled, or fault change for a port whose
Int_enable bit is one. The PHY also sets this bit to one if
resume operations commence for any port and Watchdog is
one. A write of one to this bit clears it to zero.

Agere Systems Inc.
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Internal Register Configuration (continued)

Table 9. PHY Register Fields for the Cable Environment (continued)

Field Size | Type | Power Reset Description
Value m
Enab_accel 1 rw 0 Enable Arbitration Acceleration. When set to one,(t Y will
use the enhancements specified in Section 4.4 of -2000

specification. PHY behavior is unspecified if t
Enab_accel is changed while a bus request i (ﬁ%g

Enab_multi 1 rw 0 Enable Multispeed Packet Concatenation.\w( to one, the
link will signal the speed of all packets to'the PHY.

Page select| 3 rw 000 Selects which of eight possible PHY r git;a\r;? es are accessible
through the window at PHY register a s 0002 through
11112, inclusive.

Port_select | 4 rw 000 If the page selected by Page_select presents per-port information,
this field selects which port’s registers are accessible through the

window at PHY register addfesses 10002 through 11112, inclusive.
Ports are numbered mon yzﬁgi ally starting at zero, p0.

nation fgg\?/aé of the PHY’s ports. The port is

t seélect in the PHY register at address

The port status page is used to access configuration and status in
selected by writing zero to Page_select and the desired port numb
01112. The format of the port status page is illustrated by Table 10
meanings of the register fields with the port status page are defined by Table 11.

Table 10. PHY Register Page 0: Port Status Page

Address ontents
Bit0O | Bitl Bit2 |//Bit3(\| Bit4 Bit 5 Bit 6 Bit 7
10002 AStat %Stékv / Child Connected Bias Disabled
10012 Negotiated_speed nt_enable Fault XXX | XXX X | XXXXX

10102 | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX

10112 | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX

11002 | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX

11012 | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX

11102 | XXXXX | XXXXX | XXXXX | XXXXXXXXXX | XXXXX | XXXXX | XXXXX

11112 | XXXXX [ XXXXX | XXXXXXXXXX ] XXXXX | XXXXX | XXXXX | XXXXX

D XXXXX |RESERVED

22 Agere Systems Inc.
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Internal Register Configuration (continued)

The meaning of the register fields with the port status page are defined by Table 11 below.

Table 11. PHY Register Port Status Page Fields
NN
Field Size | Type | Power Reset Description
Value

AStat 2 r — TPA line state for the port:

002 = invalid

012=1

102=0

112=Z7
BStat 2 r — TPB line state for the po\(t\(s\am/e) éncoding as AStat).
Child 1 r 0 If equal to one, the port ithd; otherwise, a parent. The

meaning of this bit is undefined from the time a bus reset is

detected until the PHY transitions to state T1: Child Hand-

shake durir;?{khi tree identify process (see Section 4.4.2.2 in
d

IEEE Stand 394-1995).

Connected 1 r 0 If equal to4z/ne, tI\er/g?t is connected.

Bias 1 r 0 If eq@t one, Nﬁ{p/ming TPBIAS is detected.
Disabled 1 rw 0 If englftoﬁ)@\the port is disabled.
Negotiated_speed | 3 r 000 Indic\a{;\es\\is/lrﬁﬁaximum speed negotiated between this PHY
part and-its-immediately connected port; the encoding is the
me as for the PHY register Max_speed field.
Int_enable 1 rw 0 Enable Port Event Interrupts. When set to one, the PHY

will set Port_event to one if any of connected, bias, disabled,
ﬁ ”0( fault (for this port) change state.

Fault 1 rw 0 &j)et to one if an error is detected during a suspend or resume
p

eration. A write of one to this bit clears it to zero.

Agere Systems Inc. 23
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Internal Register Configuration (continued)

The vendor identification page is used to identify the PHY’s vendor and compliance level. The page is selected by
writing one to Page_select in the PHY register at address 01112. The format of the vendor identification page is
shown in Table 12; reserved fields are shown shaded.

Table 12. PHY Register Page 1: Vendor Identification Page

Address Contents

Bto | Bit1 | Bit2 | Bita | Bit4 | Bits [ [(Bite \| " Bit7
10002 Compliance_level \//
10012 | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX | XXXXX \)S(XXX XXXXX
10102
10112 Vendor_ID v
11002
11012 O
11102 Product_ID
11112

REQUIRED XXXXX (R @

The meaning of the register fields within the vendor identific

Table 13. PHY Register Vendor Identification Page Fi

ion page are defined by Table 13.

Field Size

s
Type ( > > Description

Compliance_level | 8

r | Standard to whi ﬁ*reJiH/implementation complies:
0 = not specifie
1=IEEE

Vendor_ID 24

r | The company ID or organizationally unique identifier (OUI) of the manufacturer
e PHY. Agere’s vendor ID is 00601Dz16. This number is obtained from the
egistration authority committee (RAC). The most significant byte of

D appears at PHY register location 10102 and the least significant at

Product_ID 24

}\ 'meﬂ?eaning of this number is determined by the company or organization that
}:Bs been granted Vendor_ID. Agere’s FW802B product ID is 08020116. The
st significant byte of Product_ID appears at PHY register location 11012 and
'the least significant at 11112.

The vendor-depe

24

ovides access to information used in manufacturing test of the FW802B.
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Outline Diagrams

64-Pin TQFP

Dimensions are in millimeters
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