
Agilent HFCT-701XBD, 10 Gb Ethernet,
1310 nm, 10 km 10GBASE-LR, XENPAK
LAN-PHY
Data Sheet

Features
· IEEE Std 802.3ae type 10GBASE-

LR PMD (10 Gigabit Ethernet
standard)

· Compliant with XENPAK MSA
Draft 3.0

· Standard SC Duplex fiber optic
connector

· Standard 70 pin electrical
connector

· Four wide XAUI Electrical
interface

· MDIO Management Interface
· Only 3.3 V and 1.8 V supplies

required (compatible with the
XENPAK APS)

· 5 diagnostic loopback modes
· Front panel hot pluggable
· Excellent thermal and EMI

integrity performance supports
high port densities

· Hot plug power up circuit removes
PSU sequence dependency and
reduces inrush current

· Precision onboard oscillator - no
external clocks required

Applications
· Enterprise to Metro Uplinks
· Campus Trunking
· Data Aggregation
· Exchange Point-to-Point Links

Description
The HFCT-701XBD is an
“intelligent” optical module
which incorporates the
complete physical layer
functionality from the 10.3125
Gb/s 64B/66B encoded optical
interface to a XAUI compliant
(4 channel x 3.125 Gb/s) 8B/
10B encoded electrical
interface and vice versa. The
control interface (MDIO) is also
integrated.

The HFCT-701XBD module
includes a transmitter that
incorporates an uncooled,
directly modulated 1310 nm
DFB laser. The receiver
subassembly includes a highly
reliable PIN photodiode. The
MUX/DEMUX, XAUI interface
and MDIO management
functions are all integrated
into the module, as is a
precision oscillator that
removes any need for an
external reference clock.
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General Specifications

Figure 1.  High level block diagram

General Optical Specifications
Optical Connector:
SC Duplex
Optical Line rate:
10.3125 Gb/s
Link Length:
10 km, with G.652 fiber
Laser:
1310 nm, directly modulated,
uncooled DFB
Detector:
PIN diode
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General Electrical Specifications
Connector:
70-pin, mates to Tyco/AMP
Part No. 1367337-1 or
equivalent
Supply Voltages:
+1.8V and +3.3V
E->O Coding (Transmit
Direction):
8B/10B coding removed, 64B/
66B added
O->E Coding (Receive
Direction): 64B/66B
removed, 8B/10B coding added
XAUI interface:
100 W Differential, AC- coupled
I/O on Tx and Rx, per
IEEE802.3ae Clause 47
Control interface:
MDIO, 1.2 V, per IEEE802.3ae
Clause 45.3

Non Volatile memory:
48 byte user space

Environmental Specifications
Operating temperature:
0°C to +70°C case
Power consumption:
6.0 W maximum
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Technical Specifications

Absolute Maximum Ratings1

Recommended Operating Conditions2

Notes:
1. Absolute maximum ratings are those values beyond which functional performance is not intended, device reliability is not implied, and damage to

the device may occur.
2. Typical operating conditions are those values for which functional performance and device reliability is implied.
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Optical Specifications
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General Specification Considerations
(Notes)
1. IEEE  802.3ae compliant.
2. These parameters are

interrelated: see IEEE
802.3ae.

3. Information purposes only.
4. Up to 1.5dB without

damage.

Note: where X1, X2, X3, Y1, Y2, Y3 = 0.25, 0.40, 0.45, 0.25, 0.28, 0.40 respectively
Figure 2.  Transmitter Eye Mask Definition
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Electrical MDIO Parameters

Table 2 - MDIO 1.2 V dc parameters

Table 3 - MDIO AC Parameters
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Electrical Control and Sense I/O Parameters

Table 1 - CMOS DC Parameters (TX_FAULT, MDC, PRTAD<4:0>, LASI)
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Electrical High Speed I/O Parameters

Table 4 - 3.125 Gb/s XAUI Input Interface
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Figure 2a.  Single-tone sinusoidal jitter mask

Table 5 - 3.125 Gb/s XAUI Driver Characteristics

Note:
1. Maximum amplitude of 2500 mVpp is the combined effect of the driver maximum output signal of 1600 mVpp and the receiver input impedance

mismatch.
2.  For information only.
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Electrical Eye Mask

Figure 3 - XAUI Driver Near End Template
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General Connector Considerations
1. Ground connections are

common for Tx and Rx.
2. VCC contacts are each rated

at 0.5 A nominal.
3. See Figure 8 for layout of

Host PCB and location of
Pin1.
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Table 6 - General I/O Pin Summary
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Electrical Pin Out
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APS
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RESET
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TX LANE3+
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TX LANE0-

TX LANE0+

68

67

66

65

64

63

62

61

59

58

57

56

55

60

GND54

GND

RX LANE2-

RX LANE2+

GND

RX LANE1-

RX LANE1+

GND

RX LANE0-

RX LANE0+

GND

NOT CONNECTED

NOT CONNECTED

RX LANE3-

RX LANE3+

GND

Figure 4.  Electrical Pin Out
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Electrical Pin Out Definitions
Table 7 - Pin Function Definitions (Lower Row)

oNniP emaN noitceriD noitcnuF etoN

1 DNG dnuorglacirtcelE

2 DNG dnuorglacirtcelE

3 DNG dnuorglacirtcelE

4 DETCENNOCTON ylppusrewopV0.5

5 V3.3 I ylppusrewopV3.3

6 V3.3 I ylppusrewopV3.3

7 SPA I )V8.1(ylppusrewopevitpadA

8 SPA I )V8.1(ylppusrewopevitpadA

9 ISAL O noitarepolamron:hgihcigoL
detressaISAL:wolcigoL

01elbaTeeS

01 TESER I oitarepolamron:hgihcigoL
teser:wolcigoL

11 DETCENNOCTON

21 FFO/NOXT I k01aiveludomedisnipudelluP W
norettimsnart:hgihcigoL
fforettimsnart:wolcigoL

31 DETCENNOCTON

41 TCETEDDOM O DNGotk1hguorhteludomedisniwoldelluP

51 DETCENNOCTON

61 DETCENNOCTON

71 OIDM O/I OIatadtnemeganaM

81 CDM I kcolcatadtnemeganaM

91 4DATRP I 4tibsserddatroP

02 3DATRP I 3tibsserddatroP

12 2DATRP I 2tibsserddatroP

22 1DATRP I 1tibsserddatroP

32 0DATRP I 0tibsserddatroP

42 DETCENNOCTON

52 TESSPA I noitcennoctesSPA

62 DETCENNOCTON

72 ESNESSPA I noitcennocesnesSPA

82 SPA I )V8.1(ylppuSrewoPevitpadA

92 SPA I )V8.1(ylppuSrewoPevitpadA

03 V3.3 I rewoP

13 V3.3 I rewoP

23 DETCENNOCTON ylppuSrewoPV0.5

33 DNG dnuorGlacirtcelE

43 DNG dnuorGlacirtcelE

53 DNG dnuorGlacirtcelE
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Table 8 - Pin Function Definitions (Upper Row)

oNniP emaN noitceriD noitcnuF etoN

63 DNG dnuorGlacirtcelE

73 DNG dnuorGlacirtcelE

83 DETCENNOCTON

93 DETCENNOCTON

04 DNG dnuorGlacirtcelE

14 +0ENALXR O +0enaLtuptuOIUAXeludoM

24 -0ENALXR O -0enaLtuptuOIUAXeludoM

34 DNG dnuorGlacirtcelE

44 +1ENALXR O +1enaLtuptuOIUAXeludoM

54 -1ENALXR O -1enaLtuptuOIUAXeludoM

64 DNG dnuorGlacirtcelE

74 +2ENALXR O +2enaLtuptuOIUAXeludoM

84 -2ENALXR O -2enaLtuptuOIUAXeludoM

94 DNG dnuorGlacirtcelE

05 +3ENALXR O +3enaLtuptuOIUAXeludoM

15 -3ENALXR O -3enaLtuptuOIUAXeludoM

25 DNG dnuorGlacirtcelE

35 DNG dnuorGlacirtcelE

45 DNG dnuorGlacirtcelE

55 +0ENALXT I +0enaLtupnIIUAXeludoM

65 -0ENALXT I -0enaLtupnIIUAXeludoM

75 DNG dnuorGlacirtcelE

85 +1ENALXT I +1enaLtupnIIUAXeludoM

95 -1ENALXT I -1enaLtupnIIUAXeludoM

06 DNG dnuorGlacirtcelE

16 +2ENALXT I +2enaLtupnIIUAXeludoM

26 -2ENALXT I -2enaLtupnIIUAXeludoM

36 DNG dnuorGlacirtcelE

46 +3ENALXT I +3enaLtupnIIUAXeludoM

56 -3ENALXT I -3enaLtupnIIUAXeludoM

66 DNG dnuorGlacirtcelE

76 DETCENNOCTON

86 DETCENNOCTON

96 DNG dnuorGlacirtcelE

07 DNG dnuorGlacirtcelE
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Mechanical Specifications

Package Dimensions

Figure 5.

Note:
It is recommended that the User refers to the XENPAK MSA at www.xenpak.org for full mechanical detail.
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Dimensions Table (Figure 5)

yeK seulaV ecnareloT stnemmoC

mm hcni mm

1A 3.15 020.2 02.0± llarevolezeBfohtdiW

1B 4.22 288.0 02.0± llarevolezeBfothgieH

1E 57.02 718.0 mumixaM wercsevitpacfonoisnetxE

1F 0.63 714.1 02.0± ydobreviecsnarTfohtdiW

1K )0.121( 467.4 FER sdaehwercsevitpacgnidurtorpsunimllarevoreviecsnarTfohtgneL

1L 00.5 791.0 02.0± dnededaerhtfodneot"D"mutaDmorfwercsevitpacfohtgneL

1N 8.5 822.0 02.0± lezeBreviecsnarTfotnorfot"D"mutaD

1V 29.7 213.0 02.0± lezeBreviecsnarTfomottoBot"E"mutaD

1Y 02.201 420.4 02.0± "B"mutaDot"D"mutaD

1AA 0.3 811.0 05.0± refmahc°54fodneot"B"mutaD

1BB )2.511( 535.4 FER egdeLgnignah-revOraerot"D"mutaDmorfeludoMfohtgneL

1LL 8.52 610.1 mumixaM wercsbmuhTfohtgneL
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Figure 6.
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Note:
Case Ground is separated from the common Rx and Tx signal ground

Figure 7.
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Pin1 

Figure 8. Host board layout for 70 pin connector
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Functional Descriptions

Block Diagram
Figure 9 shows a block
diagram of the HFCT-701XBD.
Figures 10 and 11 show
greater detail of the
transmitter and receiver paths.
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Figure 9.  Block Diagram of HFCT-701XBD

Figure 10.  Transmit Path High Level Overview

Transmitter Path Summary
Figure 10 shows a block
diagram of the transmit path,
from the four XAUI differential
inputs to the optical output.
The incoming 4 x 3.125 Gb/s
XAUI differential 8B/10B
encoded electrical inputs, are
reformatted and transmitted
onto the outgoing fiber optic
interface at 10.3125 Gb/s, using
64B/66B encoding.
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Receiver Path Summary
Figure 11 shows a block
diagram of the receiver path,
from the incoming 10.3125 Gb/
s, 64B/66B encoded optical
interface to the four 3.125 Gb/
s differental 8B/10B encoded
XAUI electrical output
interface.  The XAUI output
drivers provide low-swing
differential output with 100 W
differential output impedance
and are ac coupled.

Management Data Input/Output
(MDIO) Interface
The MDIO interface provides a
simple, two wire, serial
interface to connect a station
management entity (STA) and
a managed PHY for the
purpose of controlling the PHY
and gathering status from the
PHY. The management interface
consists of the two wire
physical interface, a frame
format, a protocol specification
for exchanging the frames and
a register set that can be read
and written using these frames.
The two wires of the physical
interface are the Management
Data Clock (MDC) and the
Management Data I/O (MDIO).

Figure 11.  Receive Path High Level Overview

Management Data Clock (MDC)
The MDC is sourced by the
Station Management entity
(STA) to the PHY as the timing
reference for transfer of
information on the MDIO
signal. MDC is an aperiodic
signal that has no maximum
high or low times.

Management Data I/O (MDIO)
MDIO is a bidirectional signal
between the PHY (HFCT-
701XBD) and the STA. It is
used to transfer control and
status information. Data is
always driven and sampled
synchronously with respect to
MDC.  Figure 13 shows the
MDIO open drain driver
configuration.

MDIO Timing relationship to MDC
MDIO is a bidirectional signal
that can be sourced by the
STA or the HFCT-701XBD.
When the STA sources the
MDIO signal, the STA shall
provide a minimum of 10 ns of
setup time and a minimum of
10 ns of hold time referenced
to the rising edge of MDC (see
Figure 12).  When the MDIO
signal is sourced by the HFCT-
701XBD, it is sampled by the
STA synchronously with
respect to the rising edge of
MDC. The clock output delay
from the HFCT-701XBD shall
be a minimum of 0 ns and a
maximum of 300 ns.
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MDIO
(STA Sourced)

tsu=10 ns min

Data Valid

thd=10 ns min

MDC

MDIO
(HFCT-701xBD Sourced) Data Valid

tpd=0 ns min, 300 ns max

Figure 12.  MDIO/MDC Timing
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Open drain
driver

COREGND

MDIO pin

1.2 V

pullup, R>100 Ohms

external
capacitance loading
C< 700 pF

receive buffer

Figure 13.  MDIO open Drain Driver Configuration

Table 9.  Frame Format

Management Frame Format
The HFCT-701XBD has an
internal address register which
is used to store the address
for MDIO reads and writes.
This MDIO address register can
be set by using an address
frame that specifies the
register address to be accessed
within a particular port device.

The following write, read or a
post-read-increment-address
frame to the same port device
shall access the register whose
address is stored in the HFCT-
701XBD MDIO address register.
An address frame should be
followed immediately by its
associated write, read or post-
read-increment-address frame.

Upon receiving a post-read-
increment-address frame and
having completed the read
operation, the HFCT-701XBD
shall increment and store the
address of the register
accessed. If no address cycle is
received before the next write,
read or post-read-increment-
address frame, then the HFCT-
701XBD shall use the stored
address for that register
access.

The Management Frame Format
for Indirect Access is specified
in Table 9.

PRE - Preamble
At the beginning of each
transaction the STA shall send
a  preamble sequence of 32
contiguous logic one bits on
MDIO with 32 corresponding
cycles on MDC, to provide the
HFCT-701XBD with a pattern
that it can use to establish
synchronization. The HFCT-
701XBD must observe this
preamble sequence before it
responds to any transaction.

ST - Start
The Start of Frame is indicated
by a <00> pattern. This pattern
ensures transitions from the
default logic one line to zero
and back to one.

sdleiFemarFtnemeganaM

EMARF ERP TS PO DATRP DAVED AT ATAD/RDDA ELDI

SSERDDA 1...1 00 00 ]0:4[DATRP ]0:4[AD 01 ]0:51[D Z

ETIRW 1...1 00 10 ]0:4[DATRP ]0:4[AD 01 ]0:51[D Z

DAER 1...1 00 11 ]0:4[DATRP ]0:4[AD 0Z ]0:51[D Z

CNIDAER 1...1 00 01 ]0:4[DATRP ]0:4[AD 0Z ]0:51[D Z

OP - Operation Code

Table 10.  OP Code Definitions

PRTAD
The Port Address is five bits,
allowing 32 unique port
addresses. HFCT-701XBD’s
port address is set through
pins PRTAD<0:4>.

DEVAD
The Device Address is five bits,
allowing 32 unique devices per
port. The HFCT-701XBD
supports device addresses 1
(PMA/PMD), 3 (PCS) and 4
(PHY XS).

TA
The Turnaround time is a two
bit time spacing between the
Register Address field and the
Data field of a management
frame to avoid contention
during a read transaction (see
IEEE 802.3ae).

edoCPO noitarepO

00 sserddAretsigeR

10 ataDetirW

11 ataDdaeR

01 tnemercnI+ataDdaeRtsoP

ADDR/DATA
The Data/Address field is 16
bits. The first bit transmitted/
received is bit 15 and the last
bit is bit 0.

IDLE
The idle condition is a high-
impedance state.  The MDIO
line will be pulled to a one.

EEPROM Interface

NVR
There are two main memory/
register types in the HFCT-
701XBD which comply with the
IEEE 802.3ae and XENPAK
standard: volatile and
nonvolatile. These areas can be
further divided into user
readable and writeable areas.

At power up the module
register space is initialized
and, where appropriate, default
values are loaded from the non
user accessible nonvolatile
memory. The user accessible
nonvolatile memory is also
uploaded entirely into the user
accessible volatile memory.
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Figure 14.  MDIO Frame Formats

MDC

MDIO Write
32 "1"s 0 0 0 0 A4 A3 A0 R4 R3 R0 01 A15 A14 A1 A0

Idle Preamble ST Op Code PHY Address Register Address Turn Around Address Idle
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DEVICE MANAGEMENT INTERFACE - ADDRESS FRAME
STRUCTURE

MDC

MDIO Write
32 "1"s 0 0 0 1 A4 A3 A0 R4 R3 R0 01 D15 D14 D1 D0

Idle Preamble ST Op Code PHY Address Register Address Turn Around Data Idle

Write

DEVICE MANAGEMENT INTERFACE - WRITE FRAME STRUCTURE

MDC

MDIO READ
INCREMENT 32 "1"s 0 0 1 0 A4 A3 A0 R4 R3 R0 0Z D15 D14 D1 D0

Idle Preamble ST Op Code PHY Address Register Address Turn Around Data Idle

Write

DEVICE MANAGEMENT INTERFACE - READ INCREMENT FRAME STRUCTURE

Read

MDC

MDIO READ
32 "1"s 0 0 1 1 A4 A3 A0 R4 R3 R0 0Z D15 D14 D1 D0

Idle Preamble ST Op Code PHY Address Register Address Turn Around Data Idle

Write

DEVICE MANAGEMENT INTERFACE - READ FRAME STRUCTURE

Read
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It is important to note that
writes to the user accessible
volatile memory are not stored
to the corresponding user
nonvolatile area and will
therefore be lost upon a power
down or reset. For such writes
to be permanent the data must
be written first to the user
accessible nonvolatile area and
then a reload invoked via the
NVR Control/Status register,
see Register 1.32768.

Access
The XENPAK MSA related
Nonvolatile Control/Status
register is only needed for
performing writes to the
nonvolatile user accessible area
within the HFCT-701XBD
because nonvolatile memory
cannot be written to by normal
MDIO write cycles. Other
writes to volatile memory and
registers may be performed
directly via normal MDIO write
cycles. All volatile and
nonvolatile locations may be
read directly via MDIO read
cycles, it is not necessary to
use the NVR Control/Status
register, other than for status.

Read/Write Command (bit5)
The XENPAK MSA related
1.32768.5 register must be set
to 1 to perform writes to the
NVR and zero (read) otherwise
a zero written to bit 5 initiates
an NVR read. A 1 written to
bit 5 initiates an NVR write.

If the NVR register bit 5 is set
to zero and the extended
command bits set to 11 forces
an upload of all values in the
NVR to the volatile areas,
including default register
values. Such an upload is
performed automatically after a
hard or soft reset.

EEPROM Checksum Checking
The HFCT-701XBD will
perform a checksum calculation
and compare after every
successful 256 byte read. The
checksum for comparison is in
EEPROM register 118 =MDIO
register 1.32893.7:0. The
checksum is equal to the 8
LSB ‘s of the sum of bytes 0
to 117 of the EEPROM. The
calculated checksum is stored
in MDIO register 1.49156.15:8.
The result of the calculated
checksum compared with the
one read from EEPROM is
placed in MDIO register
1.49155.7.

EEPROM 256 Byte Read Cycle
An EEPROM 256 Byte Read
Cycle is initiated by setting
MDIO bits 1.32768.0,1 to 0 and
1.32768.5 to 0.

The information to be read
from the EEPROM stored in
the 256 MDIO registers.  A 256
byte read is initiated on hot-
plug or reset.

EEPROM Single Byte Read or Write
Cycle
An EEPROM Single Byte Read/
Write Cycle is initiated by
setting MDIO EEPROM control
register bits 1.32768.1:0 to 10.
As for the 256 byte read/write
commands, MDIO register
1.32768.5 determines if a read
or a write cycle will be
performed. The single byte
EEPROM address is read from
EEPROM control register
1.32768 bit15:8. The data is
placed in/read from the
associated MDIO register.

Monitors and Diagnostic Features
The LASI pin is used to
indicate suboptimal
performance in either the
receive or transmit path. It can
be used as an interrupt. It is
the OR of the tx_alarm,
rx_alarm and the ls_alarm
signals each gated with their
respective enables. The enables
are read from MDIO register
1.36867, LASI control.

LASI ={OR of (reg 1.36869.n
‘bit wise AND ‘ reg 1.36866.n)
for n=0 to 15}.

noitpircseD sretsigeRsutatSOIDM epyT sretsigeRelbanEOIDM eulaVtluafeD

MRALA_SL 0.96863.1 HL/OR 0.66863.1 0

MRALA_XT 1.96863.1 HL/OR 1.66863.1 0

MRALA_XR 2.96863.1 HL/OR 2.66863.1 0

edomtsetISAL 3.96863.1 WR 3.66863.1 0

wolootylppusV8.1 4.96863.1 HL/OR 4.66863.1 0

wolootylppusV3.3 5.96863.1 HL/OR 5.66863.1 0

wolootegatlovNI_V3P3NOM 6.96863.1 HL/OR 6.66863.1 0

Table 11.  LASI Control Registers
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ls_alarm
LS Alarm is latched high each
time the link_status signal
changes state. LS_ALARM is
the output of this latch AND
the LS_ALARM enable register
(see Figure 15).  link_status is
an indicator of the link health.

link_status = {PMD signal
detect (MDIO 1.10.0) AND PCS
block_lock (MDIO 3.32.0) AND

noitpircseD sutatSOIDM
)OR(sretsigeR

srorriM epyT elbanEOIDM
)W/R(sretsigeR

tluafeD

tluaflacoleviecerSX_YHP 0.76863.1 01.8.4 HL/OR 0.46863.1 1

rorreetareviecerSX_YHP 1.76863.1 3.45194.1 HL/OR 1.46863.1 0

noitaloivedoceviecerSCP 2.76863.1 HL/OR 2.46863.1 0

tluaflacoleviecerSCP 3.76863.1 11.8.3 HL/OR 3.46863.1 0

tluaflacoleviecerAMP 4.76863.1 11.8.1 HL/OR 4.46863.1 1

rorrerewopevieceR 5.76863.1 HL/OR 5.46863.1 0

Table 12.  Receive Alarm Registers

Figure 15.  Tx LASI Signals

PHY_XS lane_alignment (MDIO
4.24.12)}

Rx_alarm
rx_alarm is used to indicate a
problem with the receive path.
rx_alarm is the OR of several
receive path status registers in
MDIO registers 1.36867. The
ORing of each term is enabled
by a companion MDIO register

   1 * PHY  XGXS Tx Local 4.8.11 = 1 (en 1.36865.0=1) 
  2 * PHY  XGXS Tx Code 1.36868.1 = (en 1.36865.1=1) 
  3 * PHY  XGXS Tx Rate 1.49154.5 = (en 1.36865.2=1) 
  4 * PCS Local Tx 3.8.11 = 1 (en 1.36865.3=1) 
  5 * PMA Local Tx 1.8.11 = 1 (en 1.36865.4=1) 
  6 * Tx PLL Latched loss of 1.36868.5 = (en 1.36865.5=1) 
  7 * Latched version of TX 1.36868.6 = (en 1.36865.6=1) 
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in 1.36864 and the overall
output is enabled by the
RX_ALARM enable register
(1.36866.2).

rx_alarm ={OR of (reg 1.36867
‘bit wise AND ‘ reg 1.36864..n)
for n=0 to 15} AND
{RX_ALARM enable
(1.36866.2})
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Table 13.  Transmit Alarm Registers

tx_alarm
tx_alarm is used to indicate a
problem with the transmit
path. tx_alarm is the OR of
several transmit path status
registers in MDIO registers

noitpircseD sutatSOIDM
)OR(sretsigeR

srorriM epyT elbanEOIDM
)W/R(sretsigeR

tluafeD

tluaflacoltimsnartSX_YHP 0.86863.1 11.8.4 HL/OR 0.56863.1 1

rorreedocSX_YHP 1.86863.1 - HL/OR 1.56863.1 0

rorreetartimsnartSX_YHP 2.86863.1 5.45194.1 HL/OR 2.56863.1 0

tluaflacoltimsnartSCP 3.86863.1 11.8.3 HL/OR 3.56863.1 1

tluaflacoltimsnartAMP 4.86863.1 11.8.1 HL/OR 4.56863.1 1

kcolxtfonoisrevdehctal 5.86863.1 0.35194.1 HL/OR 5.56863.1 0

TLUAFXTfonoisrevdehctal 6.86863.1 HL/OR 6.56863.1 1

tluafrewoptuptuoXT 7.86863.1 HL/OR 7.56863.1 0

tluaferutarepmetresaL 8.86863.1 HL/OR 8.56863.1 0

tluaftnerrucsaibresaL 9.86863.1 HL/OR 9.56863.1 0

1.36868 bit wise AND’d with
the TX_ALARM enable register.
The ORing of each term is
enabled by a companion MDIO
register in 1.36865.

tx_alarm = {OR of (reg 1.36868
‘bit wise AND’ reg 1.36865) for
n=0 to 15} AND {TX_ALARM
enable (reg 1.36866.1)}

  1 * PHY  XGXS Tx Local Fault 4.8.11 = 1 AND (en 1.36865.0=1)
  2 * PHY  XGXS Tx Code Error 1.36868.1 = 1 AND (en 1.36865.1=1)
  3 * PHY  XGXS Tx Rate Error 1.49154.5 = 1 AND (en 1.36865.2=1)
  4 * PCS Local Tx Fault 3.8.11 = 1 AND (en 1.36865.3=1)
  5 * PMA Local Tx Fault 1.8.11 = 1 AND (en 1.36865.4=1)
  6 * Tx PLL Latched loss of lock 1.36868.5 = 1 AND (en 1.36865.5=1)
  7 * Latched version fo TX fault 1.36868.6 = 1 AND (en 1.36865.6=1)

  1 * PHY  XGXS Rx Local Fault 4.8.10 = 1 AND (en 1.36864.0=1)
  2 * PHY  XGXS Rx rate error 4.49154 = 1 AND (en 1.36864.1=1)
  3 * 64B/66B Rx Code Violation 1.36867 = 1 AND (en 1.36864.2=1)
  4 * PCS Local Rx Fault 3.8.11 = 1 AND (en 1.36864.3=1)
  5 * PMA/D Rx Fault 1.8.10 AND (en 1.36864.4=1)
  6 * RX power error 1.49155.5 AND (en 1.36864.5=1)

  1 * PMD signal detect 1.10.0 (en 1.36864.0=1)

  1 * PCS block_lock 3.32.0 (en 1.36864.0=1)

  1 * PHY_XS lane alignment 4.24.12 (en 1.36864h.0=1)

  LS_ALARM 1.36869.0 (en 1.36866.0 0)
  TX_ALARM 1.36869.1 (en 1.36866.1 0)
  RX_ALARM 1.36869.2 (en 1.36866.2 0)
  LASI test mode 1.36869.3 (en 1.36866.3 0)
  1.8V supply too low 1.36869.4 (en 1.36866.4 0)
  3.3V supply too low 1.36867.5 (en 1.36866.5 0)

Latch

link_status
Latch High on change
of level

Reset Low

  LS_ALARM

LS_ALARM_enable

 TX_ALARM

TX_ALARM_enable

 RX_ALARM

RX_ALARM_enable

LASI

Asserted
On  leading
edge of read

Figure 16.    LASI  functional diagram
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Loopbacks
When in any system (PMA,
PCS or XGXS system) loopback
mode the HFCT-701XBD shall
accept data from the transmit
path and return it on the
receive path.

During PMA loopback the
Xenpak module will transmit
the data received at the XAUI
i/p’s.  In XGXS system
loopback, the laser will default
to mean power but without
any modulation.   In PCS
loopback mode a continuous
pattern of 0x0F0F will be
output. Transmit data will be
output instead if the associated
‘loopback data out enable bit ‘
is set high for the enabled
loopback mode.

emankcabpool kcabpool
noitcerid

kcabpool
lortnoc
retsiger

htapdessapyb
tuptuotluafed

elbanetuptuoatad
retsiger

htapdessapyb
1='lortnoctuptuo

kcabpoolmetsysAMP ]1[ xR>-xT 0.0.1 atadtimsnart AN AN

kcabpoolSCP xR>-xT 41.0.3 F0F0 5.25194.3 atadtimsnart

kcabpoolkrowtenSXGX
)dradnatsea3.208(

xT>-xR 41.0.4 xRtaatadevieceR
iuaX

AN AN

kcabpoolmetsysSXGX 4xR>-xT 41.25194.4 on,rewopnaeM
noitaludom

51.25194.4 atadtimsnart

kcabpoolkrowtenAMP 1xT>-xR 4.35194.1 ataddeviecer 9.35194.1 IUAXxRtaeldi

Table 14.  Loopback Summary

Reset Operation
Writing a ‘1’ to any of MDIO
registers 1.0.15, 3.0.15 or 4.0.15
causes all the HFCT-701XBD
registers to be reset to their
default values. These bits are
all self-clearing after the reset
function is complete.

Pulling the RESET pin low
causes a full chip reset.

Writes to any bits of the
Control register while the
RESET is asserted are ignored.
All status and control registers
are reset to their default
states. The NVR read sequence
is started when RESET goes
high. MDIO register bits 1.0.15,
3.0.15, and 4.0.15 will be held
to 1 until the reset sequence is
complete.

When in PMA network loopback
mode, the recovered and
retimed 10.3125 GBd signal is
looped to the transmitter. The
receive path XAUI output data
will be received data. XAUI idle
codes will be output instead of
the received data if the ‘network
loopback data out enable bit ‘ is
set high.

In IEEE 802.3ae standard XGXS
network loopback the recovered
received data is looped back to
the transmit path in the XAUI
block.

Enabling of more than one
loopback path is invalid.

Notes
1. PMA system loopback requires a valid optical  signal to be present on the Rx to operate.  However, if no valid optical signal exist, set bit

1.49153.10=1, then set 1.0 bit 0=1.
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Figure 17.  HFCT-701XBD Loopback Modes
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Internal Clock Functionality

Figure 18.  Transmit Path

Figure 19.  Receive Path
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HFCT-701XBD Registers

Figure 20.  Summary of Key Receiver Path Registers

Figure 21.  Summary of Key Transmit Path Registers
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  4 * PCS Local Tx Fault 3.8.11 = 1 (en 1.36865.3=1)
  5 * PMA Local Tx Fault 1.8.11 = 1 (en 1.36865.4=1)
  6 * Tx PLL Latched loss of lock 1.36868.5 = 1 (en 1.36865.5=1)
  7 * Latched version fo TX fault 1.36868.6 = 1 (en 1.36865.6=1)
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HFCT-701XBD Device 1 PMA/PMD Registers

eciveD morF
lamiceD xeH

oT
lamiceD xeH

emaNretsigeR

1 0 0 1lortnoCDMP/AMP

1 1 1 1sutatSDMP/AMP

1 2 2 3 3 reifitnedieciveD

1 4 4 ytilibAdeepSDMP/AMP

1 5 5 6 6 egakcapniseciveD

1 7 7 2lortnoCDMP/AMPG01

1 8 8 2sutatSDMP/AMPG01

1 9 9 elbasidtimsnartDMPG01

1 01 A tcetedlangiseviecerDMPG01

1 41 E 51 F )IUO(reifitnediegakcaP

1 86723 0008 sutatS/lortnoCRVN

1 57723 7008 detroppusnoisrevASMKAPNEX

1 67723 8008 77723 9008 setybniezisRVN

1 87723 A008 97723 B008 desusetybforebmuN

1 08723 C008 sserddAdleiFcisaB

1 18723 D008 sserddAdleiFremotsuC

1 28723 E008 sserddAdleiFrodneV

1 38723 F008 48723 0108 sserddAdleiFrodneVdednetxE

1 58723 1108 devreseR

1 68723 2108 epytreviecsnarT

1 78723 3108 epytrotcennoclacitpO

1 88723 4108 gnidocnetiB

1 98723 5108 09723 6108 s/bM1foselpitlumnietaRtiBlanimoN

1 19723 7108 epyTlocotorP

1 29723 8108 10823 1208 0etyBedoCEbG01sedoCecnailpmoCsdradnatS

1 20823 2208 30823 3208 stnemercnim01niegnarnoissimsnartseificepS

1 40823 4208 50823 5208 1etyBdna0etyBepyTerbiF

1 60823 6208 80823 8208 0lennahC-spetsmn10.0nihtgnelevaWlacitpOertneC

1 81823 2308 12823 5308 IUOreifitnedIegakcaP

1 22823 6308 52823 9308 IUOrodneVreviecsnarT
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eciveD morF
lamiceD xeH

oT
lamiceD xeH

emaNretsigeR

1 62823 A308 14823 9408 IICSAniemanrodnevreviecsnarT

1 24823 A408 75823 9508 IICSAnirodnevreviecsnartybdedivorprebmuntraP

1 85823 A508 95823 B508 IICSArodnevybdedivorprebmuntraproflevelnoisiveR

1 06823 C508 57823 B608 IICSAnirebmunlairesrodneV

1 67823 C608 58823 5708 IICSAniedocetadgnirutcafunamrodneV

1 68823 6708 ecnerefertnemnorivnedessertsV5

1 78823 7708 ecnerefertnemnorivnedessertsV3.3

1 88823 8708 ecnerefertnemnorivnedessertsSPA

1 98823 9708 egatlovSPAlanimoN

1 09823 A708 ytilibapacMOD

1 19823 B708 devreseR

1 39823 D708 muskcehCdleiFcisaB

1 49823 E708 14923 DA08 aerAelbaetirWremotsuC

1 24923 EA08 03033 6018 cificepSrodneV

1 13033 7018 36863 FFF8 cificepSrodneVdednetxE

1 46863 0009 lortnoCMRALA_XR

1 56863 1009 lortnoCMRALA_XT

1 66863 2009 lortnoCISAL

1 76863 3009 sutatSMRALA_XR

1 86863 4009 sutatSMRALA_XT

1 96863 5009 sutatSISAL

1 35194 100C serutaefAMPdednetxE

1 55194 300C cificepSrodneVDMP/AMP

1 65194 400C muskcehCcificepSrodneVDMP/AMP

1 88194 420C cificepSrodneVAMP
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Register 1.0 - PMA/PMD Control 1

Register 1.1 - PMA/PMD Status 1

Register 1.2 to 1.3 - Device Identifier

Register 1.4 PMA/PMD Speed Ability

Note:
1. RW = Read/Write, RO = Read Only, LL = Latching Low

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
51.0.1 teseR teserDMP/AMP=1

noitarepolamroN=0

WR

41.0.1 devreseR derongisetirw,0syawlaeulaV WR

31.0.1 noitcelesdeepS evobadnas/bG01tanoitarepO=1

deificepsnU=0

WR 1

21.0.1 devreseR derongisetirw,0syawlaeulaV WR

11.0.1 rewoPwoL edomrewoPwoL=1

noitarepolamroN=0

WR 0

7:01.0.1 devreseR derongisetirw,0syawlaeulaV WR

6.0.1 noitcelesdeepS evobadnas/bG01tanoitarepO=1

deificepsnU=0

WR 1

2:5.0.1 noitcelesdeepS 2345

devreseR=xxx1

devreseR=xx1x

devreseR=x1xx

devreseR=1000

s/bG01=0000

WR

1.0.1 devreseR derongisetirw,0syawlaseulaV WR

0.0.1 kcabpoolAMP edomkcabpoolAMPelbanE=1

edomkcabpoolAMPelbasiD=0

WR 0

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.1.1 devreseR A/N OR

7.1.1 tluaF DMP/AMPnidetcetednoitidnoctluaflacoL=1

DMP/AMPnidetcetedtonnoitidnoctluaflacoL=0

)enoaottes01.8.1ro11.8.1rehtienehw1aotteS(

OR A/N

3:6.1.1 devreseR A/N LL/OR

2.1.1 sutatsknilevieceR langiseviecerotdekcolAMP=1

langiseviecerotdekcoltonAMP=0

LL/OR A/N

1.1.1 ytilibanwodrewoP edomrewopwolstroppusDMP/AMP=1

edomrewopwoltroppustonseodDMP/AMP=0

OR 1

0.1.1 devreseR A/N

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.3.1 reifitnedIAMP OR

0:51.2.1 reifitnedIAMP OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
1:51.4.1 erutufrofdevreseR

sdeeps

OR A/N

0.4.1 elbapacG01 s/bG01tagnitarepofoelbapacsiDMP/AMP=1

s/bG01tagnitarepofoelbapactonsiDMP/AMP=0

OR 1
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Register 1.5 to 1.6 - PMA/PMD Devices in Package

Register 1.7 - 10 G PMA/PMD Control 2

Note:
1. RW = Read/Write, RO = Read Only,

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
51.6.1 eciveDcificepSrodneV

tneserp2

egakcapnitneserp2ecivedcificepsrodneV=1

egakcapnitneserpton2ecivedcificepsrodneV=0

OR 1

41.6.1 cificepSrodneV devreseR OR

0:31.6.1 devreseR A/N OR

6:51.5.1 devreseR A/N OR

5.5.1 tneserpSXETD egakcapnitneserpSXETD=1

egakcapnitneserptonSXETD=0

OR 0

4.5.1 tneserpSXYHP egakcapnitneserpSXYHP=1

egakcapnitneserptonSXYHP=0

OR 1

3.5.1 tneserpSCP egakcapnitneserpSCP=1

egakcapnitneserptonSCP=0

OR 1

2.5.1 tneserpSIW egakcapnitneserpSIW=1

egakcapnitneserptonSIW=0

OR 0

1.5.1 tneserpAMP/DMP egakcapnitneserpAMP/DMP=1

egakcapnitneserptonAMP/DMP=0

OR 1

0.5.1 sretsiger22esualC

tneserp

egakcapnitneserpsretsiger22esualC=1

egakcapnitneserptonsretsiger22esualC=0

OR 0

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
3:51.7.1 devreseR A/N

0:2.7.1 epytDMP/AMP

noitceles

012

epytDMP/AMPRS-ESABG01=111

epytDMP/AMPRL-ESABG01=011

epytDMP/AMPRE-ESABG01=101

epytDMP/AMP4XL-ESABG01=001

epytDMP/AMPWS-ESABG01=110

epytDMP/AMPWL-ESABG01=010

epytDMP/AMPWE-ESABG01=100

devreseR=000

WR 011
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Register 1.8 - 10 G PMA/PMA Status 2

Register 1.9 - 10 G PMD Transmit Disable

Note:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exitsts following register read, the bit will not be

cleared).

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
41:51.8.1 tneserpeciveD 4151

sserddasihttagnidnopsereciveD=01

sserddasihttagnidnopserecivedoN=11

sserddasihttagnidnopserecivedoN=10

sserddasihttagnidnopserecivedoN=00

OR 01

31.8.1 tluaflacoltimsnarT

ytiliba

tluaflacolatcetedotytilibaehtsahDMP/AMP=1

htaptimsnartehtnonoitidnoc

tluafatcetedotytilibaehtevahtonseodDMP/AMP=0

htaptimsnartehtnonoitidnoc

OR 1

21.8.1 tluaflacolevieceR

ytiliba

tluaflacolatcetedotytilibaehtsahDMP/AMP=1

htapeviecerehtnonoitidnoc

tluafatcetedotytilibaehtevahtonseodDMP/AMP=0

htapeviecerehtnonoitidnoc

OR 1

11.8.1 tluaflacoltimsnarT htaptimsnartnonoitidnoctluaflacoL=1

htaptimsnartnonoitidnoctluaflacoloN=0

HL/OR A/N

01.8.1 tluaflacolevieceR htapeviecernonoitidnoctluaflacoL=1

htapeviecernonoitidnoctluaflacoloN=0

HL/OR A/N

9.8.1 devreseR A/N OR

8.8.1 elbasidtimsnartDMP

ytiliba

htaptimsnartehtelbasidotytilibaehtsahDMP=1

timsnartehtelbasidotytilibaehtevahtonseodDMP=0

htap

OR 1

7.8.1 ytilibaRS-ESABG01 RS-ESABG01mrofrepotelbasiDMP/AMP=1

RS-ESABG01mrofrepotelbatonsiDMP/AMP=0

OR 0

6.8.1 ytilibaRL-ESABG01 RL-ESABG01mrofrepotelbasiDMP/AMP=1

RL-ESABG01mrofrepotelbatonsiDMP/AMP=0

OR 1

5.8.1 ytilibaRE-ESABG01 RE-ESABG01mrofrepotelbasiDMP/AMP=1

RE-ESABG01mrofrepotelbatonsiDMP/AMP=0

OR 0

4.8.1 ytiliba4XL-ESABG01 4XL-ESABG01mrofrepotelbasiDMP/AMP=1

4XL-ESABG01mrofrepotelbatonsiAMP/AMP=0

OR 0

3.8.1 ytilibaWS-ESABG01 WS-ESABG01mrofrepotelbasiDMP/AMP=1

WS-ESABG01mrofrepotelbatonsiDMP/AMP=0

OR 0

2.8.1 ytilibaWL-ESABG01 WS-ESABG01mrofrepotelbasiDMP/AMP=1

WL-ESABG01mrofrepotelbatonsiDMP/AMP=0

OR 0

1.8.1 ytilibaWE-ESABG01 WE-ESABG01mrofrepotelbasiDMP/AMP=1

WE-ESABG01mrofrepotelbatonsiDMP/AMP=0

OR 0

0.8.1 ytilibakcabpoolAMP noitcnufkcabpoolamrofrepotytilibaehtsahAMP=1

kcabpoolamrofrepotytilibaehtevahtonseodAMP=0

noitcnuf

OR 1

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
5:51.9.1 devreseR A/N WR

1:4.9.1 tceteDlangiS4XL desutoN WR 0

0:4.9.1 elbasiDtimsnarTDMP elbasidtimsnarT=1

elbanetimsnarT=0

WR 0
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Register 1.10 - 10 G PMD Receive Signal OK

Register 1.14 to 1.15 - Package Identifier (OUI)

Register 1.32768 - NVR Control/Status

1.32775 to 1.32782 - NVR Information

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
5:51.01.1 devreseR derongisetirw,0syawlaeulaV OR

1:4.01.1 tceteDlangiS4XL desutoN OR

0.01.1 evieceRDMPlabolG

tcetedlangis

eviecernodetcetedlangiS=1

eviecernodetcetedtonlangiS=0

OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
51.51.1 devreseR devreseR OR 842

11:41.51.1 rebmuNnoisiveR rebmuNnoisiveR OR

8:11.51.1 sserddARVN sserddAVEDRVN OR

6:7.51.1 sserddARVN sserddAVEDRVN OR

0:5.51.1 reifitnedIegakcaP IUOKAPNEX OR

8:51.41.1 reifitnedIegakcaP IUOKAPNEX OR 43

0:7.41.1 reifitnedIegakcaP IUOKAPNEX OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.86723.1 cificepSrodneV WR

6:7.86723.1 devreseR A/N OR

5.86723.1 dnammoCetirW/daeR 3 RVNdaeR=0

RVNetirW=1

WR 2

4.86723.1 devreseR A/N OR

2:3.86723.1 sutatSdnammoC eldI=00

yllufsseccusdetelpmocdnammoC=10

ssergorpnidnammoC=01

deliafdnammoC=11

HL/OR

0:1.86723.1 sdnammoCdednetxE devreseR=00

devreseR=10

etyb1etirW/daeR=01

stnetnocRVNlladaeR=11

WR 2

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.57723.1 noisreV )BSL:BSM(rebmunnoisreVRVN OR 03

0:7.67723.1 eziS_RVN setyb652=)etybreppu(eziSRVN OR 1

0:7.77723.1 eziS_RVN setyb652=)etybrewol(eziSRVN OR 0

0:7.87723.1 desU_meM setyb652=)etybreppu(desusetyB OR 1

0:7.97723.1 desU_meM setyb652=)etybrewol(desusetyB OR 0

0:7.08723.1 rddAcisaB tratS)BSL:BSM(sserddAdleiFcisaB OR 11

0:7.18723.1 rddAtsuC tratS)BSL:BSM(sserddAdleiFremotsuC OR 911

0:7.28723.1 rddAdneV tratS)BSL:BSM(sserddAdleiFrodneV OR 761

0:7.38723.1 rddAdneVtxE tratSsserddAdleiFrodneVdednetxE OR 1

0:7.48723.1 rddAdneVtxE tratSsserddAdleiFrodneVdednetxE OR 0

0:7.58723.1 devreseR OR 0

Note:
1. RW = Read/Write, RO = Read Only, LH = latch high, clear on read (note that if the condition exists following register read, the bit will not be

cleared).
2. The values of the ‘Command’ and ‘Extended Command’ bits are held until a command has been executed.
3. Writes to register 1.32768 ignored during “command in progress”.  Reads will not clear command status.
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Register 1.32786 - Transceiver Type

Register 1.32787 - Optical Connector Type

Register 1.32788 - Bit Encoding

Register 1.32789 to 1.32790 - Bit Rate

Register 1.32791 - Protocol Type

Register 1.32792 to 1.32793 - 10GbE Compliance Code

Register 1.32802 to 1.32803 - Transmission Range

Register 1.32804 to 1.32805 - Fiber Type Suitability

Register 1.32806 to 1.32808 - Center Wavelength

Note:
1. RW = Read/Write, RO = Read Only.

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.68723.1 epytreviecsnarT KAPNEX OR 1

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.78723.1 rotcennoC rotcennoCxelpuDCS OR 1

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.88723.1 gnidocnEtiB ZRN OR 1

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.98723.1 etartiB 8tiBot)BSM(51tiB OR 04

0:7.09723.1 etartiB 0tiBot7tiB OR 27

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.19723.1 locotorP EbG01stroppuS OR 1

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.29723.1 ecnailpmocsdradnatS

edoc

RL-ESABG01stroppuS OR 2

0:51.39723.1 devreseR A/N 0

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.20823.1 egnaRnoissimsnarT 8tiBot)BSM(51tiB OR 3

0:7.30823.1 egnaRnoissimsnarT 0tiBot7tiB OR 232

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
5.40823.1 epyTrebiF cireneGMS OR 23

0.50823.1 devreseR A/N 0

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.60823.1 htgnelevaW 61-32stiB OR 1

0:7.70823.1 htgnelevaW 8-51stiB OR 552

0:7.80823.1 htgnelevaW 0-7stiB OR 481
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Register 1.32818 to 1.32821 - Package Identifier (OUI) = Xenpak

Register 1.32822 to 1.32825 -  Vendor (OUI) = Agilent

Register 1.32826 to 1.32841 - Vendor Name (ASCII)

Note:
1. RW = Read/Write, RO = Read Only.

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.81823.1 reifitnedIegakcaP reifitnedIegakcaP OR 0

0:7.91823.1 reifitnedIegakcaP reifitnedIegakcaP OR 56

2:7.02823.1 reifitnedIegakcaP reifitnedIegakcaP OR 442

0:1.02823.1 sserddARVN sserddAeciveDRVN OR

5:7.12823.1 sserddARVN sserddAeciveDRVN OR 23

1:4.12823.1 rebmuNnoisiveR rebmuNnoisiveR OR

0.12823.1 devreseR devreseR

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.22823.1 IUOrodneV IUOrodneV OR 0

0:7.32823.1 IUOrodneV IUOrodneV OR 15

2:7.42823.1 IUOrodneV IUOrodneV OR 45

0:1.42823.1 oNledoM rebmuNledoM OR

4:7.52823.1 oNledoM rebmuNledoM OR 0

0:3.52823.1 oNveR rebmuNnoisiveR OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.62823.1 emaNrodneV )BSL:BSM(51etybemaNrodneV OR )56(A

0:7.72823.1 emaNrodneV )BSL:BSM(41etybemaNrodneV OR )17(G

0:7.82823.1 emaNrodneV )BSL:BSM(31etybemaNrodneV OR )37(I

0:7.92823.1 emaNrodneV )BSL:BSM(21etybemaNrodneV OR )67(L

0:7.03823.1 emaNrodneV )BSL:BSM(11etybemaNrodneV OR )96(E

0:7.13823.1 emaNrodneV )BSL:BSM(01etybemaNrodneV OR )87(N

0:7.23823.1 emaNrodneV )BSL:BSM(9etybemaNrodneV OR )48(T

0:7.33823.1 emaNrodneV )BSL:BSM(8etybemaNrodneV OR )23(ECAPS

0:7.43823.1 emaNrodneV )BSL:BSM(7etybemaNrodneV OR )23(ECAPS

0:7.53823.1 emaNrodneV )BSL:BSM(6etybemaNrodneV OR )23(ECAPS

0:7.63823.1 emaNrodneV )BSL:BSM(5etybemaNrodneV OR )23(ECAPS

0:7.73823.1 emaNrodneV )BSL:BSM(4etybemaNrodneV OR )23(ECAPS

0:7.83823.1 emaNrodneV )BSL:BSM(3etybemaNrodneV OR )23(ECAPS

0:7.93823.1 emaNrodneV )BSL:BSM(2etybemaNrodneV OR )23(ECAPS

0:7.04823.1 emaNrodneV )BSL:BSM(1etybemaNrodneV OR )23(ECAPS

0:7.14823.1 emaNrodneV )BSL:BSM(0etybemaNrodneV OR )23(ECAPS
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Register 1.32842 to 1.32857 - Vendor Part Number (ASCII)

Register 1.32858 to 1.32859 - Vendor Revision (ASCII)

Register 1.32860 to 1.32875 - Vendor Serial Number (ASCII)

Note:
1. RW = Read/Write, RO = Read Only.

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
0:7.24823.1 oNtraProdneV )BSL:BSM(51etyb.oNtraProdneV OR )27(H

0:7.34823.1 oNtraProdneV )BSL:BSM(41etyb.oNtraProdneV OR )07(F

0:7.44823.1 oNtraProdneV )BSL:BSM(31etyb.oNtraProdneV OR )76(C

0:7.54823.1 oNtraProdneV )BSL:BSM(21etyb.oNtraProdneV OR )48(T

0:7.64823.1 oNtraProdneV )BSL:BSM(11etyb.oNtraProdneV OR )54(-

0:7.74823.1 oNtraProdneV )BSL:BSM(01etyb.oNtraProdneV OR )55(7

0:7.84823.1 oNtraProdneV )BSL:BSM(9etyb.oNtraProdneV OR )84(0

0:7.94823.1 oNtraProdneV )BSL:BSM(8etyb.oNtraProdneV OR )94(1

0:7.05823.1 oNtraProdneV )BSL:BSM(7etyb.oNtraProdneV OR )88(X

0:7.15823.1 oNtraProdneV )BSL:BSM(6etyb.oNtraProdneV OR )66(B

0:7.25823.1 oNtraProdneV )BSL:BSM(5etyb.oNtraProdneV OR )86(D

0:7.35823.1 oNtraProdneV )BSL:BSM(4etyb.oNtraProdneV OR )23(ECAPS

0:7.45823.1 oNtraProdneV )BSL:BSM(3etyb.oNtraProdneV OR )23(ECAPS

0:7.55823.1 oNtraProdneV )BSL:BSM(2etyb.oNtraProdneV OR )23(ECAPS

0:7.65823.1 oNtraProdneV )BSL:BSM(1etyb.oNtraProdneV OR )23(ECAPS

0:7.75823.1 oNtraProdneV )BSL:BSM(0etyb.oNtraProdneV OR )23(ECAPS

)s(tiB emaN noitpircseD W/R 1 )IICSA(eulaVtluafeD
0:7.85823.1 veRrodneV )BSL:BSM(etyBreppUnoisiveR OR 84

0:7.95823.1 veRrodneV )BSL:BSM(etyBrewoLnoisiveR OR 94

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.06823.1 oNlaireSrodneV )BSL:BSM(51etyb.oNlaireSrodneV

0:7.16823.1 oNlaireSrodneV )BSL:BSM(41etyb.oNlaireSrodneV

0:7.26823.1 oNlaireSrodneV )BSL:BSM(31etyb.oNlaireSrodneV OR -

0:7.36823.1 oNlaireSrodneV )BSL:BSM(21etyb.oNlaireSrodneV OR -

0:7.46823.1 oNlaireSrodneV )BSL:BSM(11etyb.oNlaireSrodneV OR -

0:7.56823.1 oNlaireSrodneV )BSL:BSM(01etyb.oNlaireSrodneV OR -

0:7.66823.1 oNlaireSrodneV )BSL:BSM(9etyb.oNlaireSrodneV OR -

0:7.76823.1 oNlaireSrodneV )BSL:BSM(8etyb.oNlaireSrodneV OR -

0:7.86823.1 oNlaireSrodneV )BSL:BSM(7etyb.oNlaireSrodneV OR -

0:7.96823.1 oNlaireSrodneV )BSL:BSM(6etyb.oNlaireSrodneV OR -

0:7.07823.1 oNlaireSrodneV )BSL:BSM(5etyb.oNlaireSrodneV OR -

0:7.17823.1 oNlaireSrodneV )BSL:BSM(4etyb.oNlaireSrodneV OR -

0:7.27823.1 oNlaireSrodneV )BSL:BSM(3etyb.oNlaireSrodneV OR -

0:7.37823.1 oNlaireSrodneV )BSL:BSM(2etyb.oNlaireSrodneV OR -

0:7.47823.1 oNlaireSrodneV )BSL:BSM(1etyb.oNlaireSrodneV OR -

0:7.57823.1 oNlaireSrodneV )BSL:BSM(0etyb.oNlaireSrodneV OR -
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Register 1.32876 to 1.32885 - Date Code (ASCII)

Note:
1. RW = Read/Write, RO = Read Only.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.67823.1 )s'0001(raeY )BSL=0tib,BSM=7tib(s'0001niraeY

0:7.77823.1 )s'001(raeY )BSL=0tib,BSM=7tib(s'001niraeY

0:7.87823.1 )s'01(raeY )BSL=0tib,BSM=7tib(s'01niraeY OR -

0:7.97823.1 )s'1(raeY )BSL=0tib,BSM=7tib(stinUraeY OR -

0:7.08823.1 )s'01(htnoM )BSL=0tib,BSM=7tib(s'01nihtnoM OR -

0:7.18823.1 )s'1(htnoM )BSL=0tib,BSM=7tib(stinunihtnoM OR -

0:7.28823.1 )s'01(yaD )BSL=0tib,BSM=7tib(s'01niyaD OR -

0:7.38823.1 )s'1(yaD )BSL=0tib,BSM=7tib(stinUniyaD OR -

0:7.48823.1 )s'01(edoCtoL )BSL=0tib,BSM=7tib(s'01niedoctoL OR -

0:7.58823.1 )s'1(edoCtoL )BSL=0tib,BSM=7tib(stinuniedoctoL OR -

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.68823.1 ylppuSV5 ecnerefertnemnorivnedessertsV5 OR 0

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.78823.1 ylppuSV3.3 ecnerefertnemnorivnedessertsV3.3 OR 23

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.88823.1 ylppuSSPA ecnerefertnemnorivnedessertsSPA OR 1

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.98823.1 egatloVSPA )V8.1(egatlovSPAlanimoN OR 23

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.19823.1 sutatS/lortnoCMOD sutatS/lortnoCMOD OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.49823.1 aeraelbaetirwfotratS aerAelbaetirwremotsucfotratS OR

0:7.14923.1 aeraelbaetirwfodnE aeraelbaetirwremotsucfodnE OR

Register 1.32886 - 5 V Stressed Environment

Register 1.32887 - 3.3 V Stressed Environment

Register 1.32888 - APS Stressed Environment

Register 1.32889 - APS Voltage

Register 1.32890 - DOM Capability

Register 1.32891 - Reversed

Register 1.32894 - 1.32941 Customer Writeable Area

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
7.09823.1 sutatS :retsigeRsutatS/lortnoCMOD

detnemelpmiton=0

detnemelpmi=1

OR 1

6.09823.1 tesMOD detnemelpmiMODnehwteS OR 1

5.09823.1 ytilibapacMDW tibsihtgnittes:ytilibapacMODenalybenalMDW

sihtgnitteS.dilaveraFF0A-OC0Asretsigertahtsetacidni

F60AretsigernidecalpsnoitacidniedirrevoTONlliwtib

)ytilibapacMOD(

OR 0

4.09823.1 elacssaibresaL :rotcafelacssaibresaL

Aµ2=0

Aµ01=1

OR 1

0:2.09823.1 MODlanretxE ecivedMODlanretxefosserddA OR 100
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Register 1.32942 to 1.33030 - Vendor Specific

Register 1.33030 - Extended Vendor Specific

Register 1.36864 RX_ALARM Control (see also Table 1.36867 RX_ALARM Status)

Register 1.36865 TX_ALARM Control (see also Table 1.36868 TX_ALARM Status)

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.24923.1

0:7.03033.1ot

cificepSrodneV OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:7.13033.1 cificepSrodneVdednetxE OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
11:51.46863.1 devreseR devreseR OR 0

6.46863.1 reffubeviecerSX_YHP

elbanerorre

elbanerorrewolfrednu/revoreffubeviecerSX_YHP=1

delbasid=0

WR 0

5.46863.1 rewoplacitpoevieceR

tluaf

elbanEtluaFrewoPlacitpOevieceR=1

elbasiDtluaFrewoPlacitpOevieceR=0
4.46863.1 tluaflacolDMP/AMP elbanEtluaFlacoLrevieceRDMP/AMP=1

elbasiDtluaFlacoLrevieceRDMP/AMP=0

1

3.46863.1 tluaflacolSCP elbanEtluaFlacoLrevieceRSCP=1

elbasiDtluaFlacoLrevieceRSCP=0

WR 1

2.46863.1 edoCevieceRSCP elbanEnoitaloiV=1

elbasiDnoitaloiV=0
1.46863.1 galFXR delbanE=1

delbasiD=0

WR 0

0.46863.1 lacolevieceRSXYHP

tluaf

elbanEtluaFlacoLevieceRSXYHP=1

elbasiDtluaFlacoLevieceRSXYHP=0

WR 1

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
11:51.56863.1 devreseR devreseR OR 0

01.56863.1 noitaloivedocSX_YHP

rorre

delbanerorrenoitaloivedocSX_YHP=1

delbasidrorrenoitaloivedocSX_YHP=0

WR 3etoN

9.56863.1 tluaftnerrucsaibresaL elbanEtluaFtnerruCsaiBresaL=1

elbasiDtluaFtnerruCsaiBresaL=0

2etoN 0

2etoN
8.56863.1 tluafpmetresaL elbanEtluaFerutarepmeTresaL=1

elbasiDtluaFerutarepmeTresaL=0

2etoN 0

7.56863.1 tluaftuptuoresaL elbanEtluaFrewoPtuptuOresaL=1

elbasiDtluaFrewoPtuptuOresaL=0

2etoN 0

6.56863.1 tluaFrettimsnarT elbanEtluaFrettimsnarT=1

elbasiDtluaFrettimsnarT=0

WR 1

5.56863.1 fossoLrettimsnarT

kcoL

delbanekcoLfossoLrettimsnarT=1

delbasidkcoLfossoLrettimsnarT=0

WR 3etoN

4.56863.1 timsnartDMP/AMP

tluaf

elbanEtluaFlacoLrettimsnarTDMP/AMP=1

elbasiDtluaFlacoLrettimsnarTDMP/AMP=0

2etoN 1

3.56863.1 tluaftimsnartSCP elbanEtluaFlacoLtimsnarTSCP=1

elbasiDtluaFlacoLtimsnarTSCP=0

WR 1

2.56863.1 reffubSCP

wolfrednu/revo

delbanewolfrednu/revoreffubSCP=1

delbasidwolfrednu/revoreffubSCP=0

WR 0

1.56863.1 galFXT delbanegalfXT=1

delbasidgalfXT=0

WR 0

0.56863.1 tluaftimsnartSXYHP elbanEtluaFlacoLtimsnarTSXYHP=1

elbasiDtluaFlacoLtimsnarTSXYHP=0

WR 1

Note:
1. RW = Read/Write, RO = Read Only.
2. Optional features that are not implemented shall have their enable bit forced to zero.  When implemented, the default value for the control bit shall

be 1.
3. The default value for a vendor specific bit shall be vendor specific.
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Register 1.36866 - LASI Control (see also Table 1.36869 LASI Status)

Register 1.36867 - RX_ALARM Status (see also Table 1.36864 - RX_ALARM Control)

Register 1.36868 - TX_ALARM Status (see also Table 1.36865 TX_ALARM Control)

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.66863.1 devreseR devreseR OR 0

6.66863.1 ylppusNI_V3P3NOM

woloot

wolootylppusfonoitcetedelbanE=1

wolootylppusfonoitcetedelbasiD=0

WR

5.66863.1 wolootylppusV3.3 wolootylppusfonoitcetedelbanE=1

wolootylppusfonoitcetedelbasiD=0

WR 0

4.66863.1 wolootylppusV8.1 wolootylppusfonoitcetedelbanE=1

wolootylppusfonoitcetedelbasiD=0

WR 0

3.66863.1 atadtsetISAL atadtsetISALelbanE=1

atadtsetISALelbasiD=0

WR 0

2.66863.1 mralaXR elbaneMRALA_XR=1

elbasidMRALAXR=0

WR 0

1.66863.1 mralaXT elbaneMRALA_XT=1

elbasidMRALAXT=0

WR 0

0.66863.1 mralaSL elbaneMRALA_SL=1

elbasidMRALASL=0

WR 0

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
11:51.76863.1 devreseR devreseR WR/OR

6.76863.1 reffubeviecerSX_YHP

elbanerorre

delbanewolfrednu/revoreffubeviecerSXYHP=1

delbasidwolfrednu/revoreffubeviecerSXYHP=0

HL/OR

5.76863.1 rewoplacitpoevieceR

tluaf

tluafrewoplacitponidetcetednoitidnoctluaflacoL HL/OR

4.76863.1 evieceRDMP/AMP

tluaflacol

)01.8.1fororrimA(tluaflacoleviecerDMP/AMP HL/OR

3.76863.1 tluaflacolevieceRSCP )01.8.3fororrimA(tluaflacoleviecerSCP HL/OR

2.76863.1 edoceviecerSCP

noitaloiv

noitaloivedocnidetcetednoitidnoctluaflacoL HL/OR

1.76863.1 galfXR HL/OR

0.76863.1 lacolevieceRSX-YHP

tluaf

)01.8.4fororrimA(.tluaflacoleviecerSX_YHP HL/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
11:51.86863.1 devreseR devreseR OR

01.86863.1 noitaloivedocSX_YHP

elbane

elbanerorrenoitaloivedocSX_YHP HL/OR

9.86863.1 tluafsaibresaL 2lennahcCDA

tluaFtnerruCsaiBresaL

HL/OR

8.86863.1 tluafpmetresaL 1lennahcCDA

tluaFerutarepmeTresaL

HL/OR

7.86863.1 tluafrewopresaL 0lennahcCDA

tluaFrewoPtuptuOresaL

HL/OR

6.86863.1 tluafrettimsnarT tluaFrettimsnarT HL/OR

5.86863.1 kcolfossolrettimsnarT HL/OR

4.86863.1 timsnartDMP/AMP

tluaflacol

)11.8.1otdeknil(tluaFlacoLrettimsnarTDMP/AMP HL/OR

3.86863.1 tluaflacoltimsnartSCP )11.8.3otdeknil(tluaFlacoLtimsnarTSCP HL/OR

2.86863.1 reffubSCP

rorrewolfrednu/revo

9:8.45194.4otdekniL HL/OR

1.86863.1 galf_XT HL/OR

0.86863.1 lacoltimsnartSXYHP

tluaf

)11.8.4otdeknil(tluaFlacoLtimsnarTSXYHP HL/OR

Note:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared).
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Register 1.36869 - LASI Status (see also Table 1.36866 LASI Control)

Register 1.49153 - Extended PMA Features

Notes:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared.
2. The RX_ALARM and TX_ALARM indications are the logic OR of the contents of registers 0x9003 and 0x9004 respectively.  Therefore, these alarms

will persist until the bit(s) reflecting the source of interrupt are cleared.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
7:51.96863.1 devreseR devreseR OR

6.96863.1 ylppusNI_V3P3NOM

mrala

wolootylppusV3.3=1

mralaon=0

HL/OR

5.96863.1 mralaylppusV3.3 wolootylppusV3.3=1

mralaon=0

HL/OR

4.96863.1 mralaylppusV8.1 wolootylppusV8.1=1

mralaon=0

HL/OR

3.96863.1 atadtsetISAL atadtsetnidetcetednoitidnoctluaflacoL WR

2.96863.1 MRALA_XR MRALA_XRnidetcetednoitidnoctluaflacoL=1

mralaoN=0

OR 2

1.96863.1 MRALA_XT MRALA_XTnidetcetednoitidnoctluaflacoL=1

mralaoN=0

OR 2

0.96863.1 MRALA_SL egnahcsutatsnidetcetednoitidnoctluaflacoL=1

egnahcsutatsoN=0

HL

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
11:51.35194.1 devreseR A/N

01.35194.1 edirrevoI_BSOLXR edirrevoI_BSOLXR=1

edirrevoon=0

WR 0

9.35194.1 kcabpoolkrowteNAMP

tuoatad

krowtenninehwIUAXxRtaseldillatimsnarT=1

edomkcabpool

kcabpoolkrowtenninehwIUAXxRtaatadevieceR=0

edom

WR

5:8.35194.1 devreseR A/N

4.35194.1 kcabpoolkrowteNAMP

edom

kcabpoolkrowtenelbanE=1

kcabpoolkrowtenelbasiD=0

WR

3.35194.1 devreseR A/N

2.35194.1 nomfer tneserpKLCFER=0 OR 1

1.35194.1 rre_nys rorreetarkcolcderevoceR=1 OR 1

0.35194.1 kcolxt kcolniLLPtimsnartrebiF=1 OR 1
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Register 1.49155 - PMA/PMD Vendor Specific

Register 1.49156 - PMA/PMD Vendor Specific Checksum

Register 1.49188 - PMA Vendor Specific

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
41:51.55194.1 edomtsetMORPEE zHk73=00

edomtsetycneuqerfhgih=10

esutonod-edomgubed=01

esutonod-edomgubed=11

WR

31.55194.1 tcetedMORPEE detceteD=1 OR

21.55194.1 rorreMORPEE rorreMORPEE=1 HL/OR

11.55194.1 evitcaMORPEE otsetirwOIDM,ssergorpnisseccaMORPEE=1

derongisretsigerMORPEE

OR

8:01.55194.1 devreseR OR

7.55194.1 KOmuskcehcMORPEE KO=1 HL/OR

6.55194.1 devreseR OR

4:5.55194.1 daeretyb652MORPEE

ezistsrubelcyc

0tiB1tiBeziS

001

108

0161

11652

WR 11

2:3.55194.1 devreseR OR

0:1.55194.1 etirwetyb652MORPEE

ezistsrubelcyc

0tiB1tiBeziS

001

108

0161

111

WR 10

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.65194.1 detaluclacMORPEE

muskcehc

OR

4:7.65194.1 devreseR OR

2:3.65194.1 etirwetyb652MORPEE

ezistsrubelcyc

0tiB1tiBeziS

001

108

0161

111

WR 10

0:1.65194.1 dnammocetirwMOD dnammoC0tiB1tiB

devreseR00

devreseR10

devreseR01

setyb652etirW11

WR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
4:51.88194.1 devreseR OR

3.88194.1 ycneuqerfTUOLLPXT

noitceles

zHG01=1

zHM651=0

WR 0

2.88194.1 devreseR OR

1.88194.1 elbaneTUOLLPXT delbane=1

delbasid=0

WR 0

0.88194.1 etatsirtLCS_MORPEE etatsirt=1

etatsirtton=0

WR 0

Notes:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared.
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HFCT-701XBD Device 3 PCS Registers

eciveD morF
lamiceD xeH

oT
lamiceD xeH

emaNretsigeR

3 0 0 1lortnoCSCP

3 1 1 1sutatSSCP

3 2 2 3 3 reifitnedieciveDSCP

3 4 4 ytilibAdeepSSCP

3 5 5 6 6 egakcapniseciveDSCP

3 7 7 2lortnoCSCPG01

3 8 8 2sutatSSCPG01

3 23 02 1sutatSSCPR-ESABG01

3 33 12 2sutatSSCPR-ESABG01

3 43 22 73 52 AdeeSnrettaPtseTSCPR-ESABG01

3 83 62 14 92 BdeeSnrettaPtseTSCPR-ESABG01

3 24 A2 lortnoCnrettaPtseTSCPR-ESABG01

3 34 B2 retnuoCrorrEnrettaPtseTSCPR-ESABG01

3

3

3 25194 000C serutaefdednetxeSCP

3 35194 1000C 75194 500C

3 85194 600C 96194 110C cificepSrodneVSCP
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Register 3.0 - PCS Control 1

Register 3.1 - PCS Status 1

Register 3.2 to 3.3 - PCS Device Identifier
A mirror of Registers 1.2 to 1.3.

Register 3.4 - PCS Speed Ability

Register 3.5 to 3.6 - PCS Devices in Package
A mirror of Registers 1.5 to 1.6.

Note:
1. RW = Read/Write, SC = Self Clearing, RO = Read Only, LL = Latching Low.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
51.0.3 teseR66/46SCP teserSCP=1

noitarepolamroN=0

CS/WR

41.0.3 kcabpooLSCP edomkcabpoolelbanE=1

edomkcabpoolelbasiD=0

WR 0

31.0.3 noitceleSdeepS evobadnas/bG01tanoitarepO=1

deificepsnU=0

WR

21.0.3 devreseR WR

11.0.3 rewopwoL edomrewopwoL=1

noitarepolamroN=0

WR

7:01.0.3 devreseR WR

6.0.3 noitcelesdeepS evobadnas/bG01tanoitarepO=1

deificepsnU=0

WR

2:5.0.3 noitcelesdeepS 2345

s/bG01=0000

WR 0000

0:1.0.3 devreseR WR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.1.3 devreseR OR

7.1.3 tluaflacoL detcetednoitidnoctluaflacoL=1

detcetedtonnoitidnoctluaflacoL=0

)1ottes01.8.3ro11.8.3rehtienehw1otteS(

OR

3:6.1.3 devreseR A/N

2.1.3 sutatsknileviecerSCP puknileviecerSCP=1

nwodknileviecerSCP=0

LL/OR

1.1.3 ytilibarewoPwoL edomrewopwolstroppusSCP=1

edomrewopwoltroppustonseodSCP=0

OR

0.1.3 devreseR A/N OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
1:51.4.3 devreseR OR A/N

0.4.3 elbapacG01 s/bG01tagnitarepofoelbapacSCP=1

s/bG01tagnitarepofoelbapactonsiSCP=0

OR 1
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Register 3.7 - 10 G PCS Control 2

Register 3.8 - 10 G PCS Status 2

Register 3.32 - 10GBASE-R PCS Status 1

Notes:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
2:51.7.3 devreseR A/N

0:1.7.3 noitcelesepytSCP 01

epytSCPR-ESABG01tceleS=00

WR 00

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
41:51.8.3 tneserpeciveD 4151

sserddasihttagnidnopsereciveD=01

sserddasihttagnidnopserecivedoN=11

sserddasihttagnidnopserecivedoN=10

sserddasihttagnidnopserecivedoN=00

OR

21:31.8.3 devreseR A/N OR

11.8.3 tluaflacoltimsnarT htaptimsnartnonoitidnoctluaflacoL=1

htaptimsnartnonoitidnoctluaflacoloN=0

HL/OR

01.8.3 tluaflacolevieceR htapeviecernonoitidnoctluaflacoL=1

htapeviecernonoitidnoctluaflacoloN=0

HL/OR

3:9.8.3 devreseR A/N OR

2.8.3 elbapacW-ESABG01 epytSCPW-ESABG01troppusotelbasiSCP=1

epytSCPW-ESABG01troppusotelbatonsiSCP=0

OR

1.8.3 elbapacX-ESABG01 epytSCPX-ESABG01troppusotelbasiSCP=1

epytSCPX-ESABG01troppusotelbatonsiSCP=0

OR

0.8.3 elbapacR-ESABG01 epytSCPR-ESABG01troppusotelbasiSCP=1

epytSCPR-ESABG01troppusotelbatonsiSCP=0

OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
31:51.23.3 devreseR OR

21.23.3 knileviecerR-ESABG01

sutats

puknileviecerSCPR-ESABG01=1

nwodknileviecerSCPR-ESABG01=0

OR

3:11.23.3 devreseR OR

2.23.3 gnitsetnrettap13SBRP

ytiliba

gnitsetnrettap13SBRPtroppusotelbasiSCP=1

gnitsetnrettap13SBRPtroppusotelbatonsiSCP=0

OR

1.23.3 hgihSCPR-ESABG01

REB

REBhgihagnitroperSCPR-ESABG01=1

REBhgihagnitropertonSCPR-ESABG01=0

OR

0.23.3 kcolbSCPR-ESABG01

kcol

skcolbdeviecerotdekcolSCPR-ESABG01=1

skcolbdeviecerotdekcoltonSCPR-ESABG01=0

OR
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Register 3.33 - 10GBASE-R PCS Status 2

Register 3.34 to 3.37 - 10GBASE-R PCS Test Pattern Seed A

Register 3.38 to 3.41 - 10GBASE-R PCS Test Pattern Seed B

Register 3.42 - 10GBASE-R PCS Test Pattern Control

Notes:
1. RW = Read/Write, RO = Read Only, LL = Latching Low, LH = Latch High, clear on read (note that if the condition exists following register read, the

bit will not be cleared, NR = Non Roll-Over.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
51.33.3 kcolkcolbdehctaL daertsalecniskcolkcolbdetropersahSCP=1

daertsalecniskcolkcolbdetropertonsahSCP=0

LL/OR

41.33.3 REBhgihdehctaL daertsalecnisREBhgihdetropersahSCP=1

daertsalecnisREBhgihdetropertonsahSCP=0

HL/OR

8:31.33.3 REB retnuocREB RN/OR

0:7.33.3 skcolbderorrE rekcehcnrettaprettiJ RN/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
01:51.73.3 devreseR derongisetirw,0syawlaeulaV WR

0:9.73.3 3AdeesnrettaptseT 75-84stibAdeesnrettaptseT WR

0:51.63.3 2AdeesnrettaptseT 74-23stibAdeesnrettaptseT WR

0:51.53.3 1AdeesnrettaptseT 13-61stibAdeesnrettaptseT WR

0:51.43.3 0AdeesnrettaptseT 51-0stibAdeesnrettaptseT WR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
01:51.14.3 devreseR derongisetirw,0syawlaeulaV WR

0:9.14.3 3BdeesnrettaptseT 75-84stibBdeesnrettaptseT WR

0:51.04.3 2BdeesnrettaptseT 74-23stibBdeesnrettaptseT WR

0:51.93.3 1BdeesnrettaptseT 13-61stibBdeesnrettaptseT WR

0:51.83.3 0BdeesnrettaptseT 51-0stibBdeesnrettaptseT WR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
6:51.24.3 devreseR derongisetirw,0syawlaeulaV WR

5.24.3 tseteviecer13SBRP

nrettap

eviecerehtnoedomnrettaptset13SBRPelbanE=1

htap

eviecerehtnoedomnrettaptset13SBRPelbasiD=0

htap

WR 0

4.24.3 tsettimsnart13SBRP

nrettap

timsnartehtnoedomnrettaptset13SBRPelbanE=1

htap

timsnartehtnoedomnrettaptset13SBRPelbasiD=0

htap

WR 0

3.24.3 nrettaptsettimsnarT gnitsetnrettaptsettimsnartelbanE=1

gnitsetnrettaptsettimsnartelbasiD=0

WR

2.24.3 nrettaptsetevieceR gnitsetnrettaptseteviecerelbanE=1

gnitsetnrettaptseteviecerelbasiD=0

WR

1.24.3 tcelesnrettaptseT nrettaptsetevawerauqS=1

nrettaptsetmodnaroduesP=0

WR

0.24.3 tcelesnrettapataD nrettapatadsoreZ=1

nrettapatadFL=0

WR
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Register 3.43 - 10GBASE-R PCS Test Pattern Error Counter

Register 3.49152 - PCS Extended Features

Notes:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared, NR = Non Roll-Over.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.34.3 rorrenrettaptseT

retnuoc

retnuocrorrE

0tib=BSL

51tib=BSM

RN/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.25194.3 retsigeRcitsongaiD retsigercitsongaiD OR

6:7.25194.3 devreseR A/N

5.25194.3 tuoatadkcabpoolSCP edomkcabpoolSCPninehwTUOXTtaatadtimsnarT=1

edomkcabpoolSCPninehwevawerauqsatimsnarT=0

WR 0

4.25194.3 SCPtimsnartteseR tesertoN=1

gniraelcfleston:etoNteseR=0

WR 1

3.25194.3 SCPeviecerteseR tesertoN=1

gniraelcfleston:etoNteseR=0

WR 1

2.25194.3 ssapybrelbmarcsXT ssapyB=1 WR 0

1.25194.3 ssapybrelbmarcsXR ssapyB=1 WR 0

0.25194.3 rorreredocne66/46 rorrE=1 HL/OR 0

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
7:51.85194.3 cificepSrodneV tnuocrorreSBRPrebiF OR

0:6.85194.3 tesffOemarFevieceR OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.95194.3 IIMGXfostib61tsriF

galfrorresub

noitacoltibsihttarorre=1 HL/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.06194.3 fostib61dnoceS

galfrorresubIIMGX

noitacoltibsihttarorre=1 HL/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
6:51.16194.3 cificepSrodneV devreseR OR

5.16194.3 galf_rre_eldi_xr srorreeldirotratshtiwtubtekcapllufadevieceR HL/OR

4.16194.3 galf_rre_trats_xr srorreelbmaerphtiwtubrekcapllufadevieceR HL/OR

3.16194.3 galf_rre_atad_xr tekcapgnoltubtekcapllufadevieceR HL/OR

2.16194.3 galf_tkp_gnol_xr tekcapgnoltubtekcapllufadevieceR HL/OR

1.16194.3 galf_tkp_trohs_xr tekcaptrohstubtekcapllufadevieceR HL/OR

0.16194.3 galf_rre_mret_xr eldinatonsietybtxenehttubdevieceretanimretfiteS HL/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.35194.3

0:51.45194.3

0:51.55194.3

0:51.65194.3

0:51.75194.3

sretsigercitsongaiD

Register 3.49153 - 3.49157 - PCS Vendor Specific

Register 3.49158 - PCS Vendor Specific

Register 3.49159 - PCS Vendor Specific Receive Path PACKET Checker

Register 3.49160 - PCS Vendor Specific Receive Path PACKET Checker

Register 3.49161 - PCS Vendor Specific Receive Path PACKET Checker Status
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Register 3.49162 - PCS Vendor Specific Transmit Path PACKET Checker

Register 3.49163 - PCS Vendor Specific Transmit Path PACKET Checker

Register 3.49164 - PCS Vendor Specific PACKET Generator/Checker

Register 3.49165 - PCS Vendor Specific PACKET Generator

Register 3.49166 - PCS Vendor Specific PACKET Generator

Register 3.49167 - PCS Vendor Specific PACKET Generator

Notes:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.26194.3 IIMGXfostib61tsriF

galfrorresub

noitacoltibsihttarorre=1 HL/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.36194.3 fostib61dnoceS

galfrorresubIIMGX

noitacoltibsihttarorre=1 HL/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
6:51.46194.3 eldirotarenegtekcaP

ezis

WR

5.46194.3 galf_rre_eldi_xt srorreeldirotratshtiwtubtekcapllufadevieceR HL/OR

4.46194.3 galf_rre_trats_xt srorreelbmaerphtiwtubtekcapllufadevieceR HL/OR

3.46194.3 galf_rre_atad_xt tekcapgnolhtiwtubtekcapllufadevieceR HL/OR

2.46194.3 galf_tkp_gnol_xt tekcapgnolhtiwtubtekcapllufadevieceR HL/OR

1.46194.3 galf_tkp_trohs_xt tekcaptrohshtiwtubtekcapllufadevieceR HL/OR

0.46194.3 galf_rre_mret_xt eldinatonsietybtxenehttubdevieceretanimretfiteS HL/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.56194.3 nrettapdexiF IIMGXfostib61tsriF WR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.66194.3 nrettapdexiF IIMGXfostib61dnoceS WR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
41:51.76194.3 cificepSrodneV devreseR OR

31.76194.3 rekcehcnrettaphtapxT delbane=1

delbasid=0

WR 0

21.76194.3 nrettaphtapxT

rotareneg

delbane=1

delbasid=0

WR 0

11.76194.3 rekcehcnrettaphtapxR delbane=1

delbasid=0

WR 0

01.76194.3 nrettaphtapxR

rotareneg

delbane=1

delbasid=0

WR 0

9.76194.3 epyttekcaP nrettaptnemercni=1

nrettapdexif=0

WR

0:8.76194.3 ezistekcapataD

4ybdedivid

WR
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Register 3.49169 - PCS Vendor Specific

Note:
1. RW = Read/Write, RO = Read Only.

HFCT-701XBD Device 4 PHYXS Registers

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
2:51.96194.3 devreseR OR

1.96194.3 rorreOFIFxobraeG retsigercitsongaiD OR

0.96194.3 rorreOFIFcnysemarF retsigercitsongaiD OR

eciveD morF
lamiceD xeH

oT
lamiceD xeH

emaNretsigeR

4 0 0 1lortnoCSXYHP

4 1 1 1sutatSSXYHP

4 2 2 3 3 reifitnedieciveDSXYHP

4 4 4 ytilibAdeepSSXYHP

4 5 5 6 6 egakcapniseciveDSXYHP

4 8 8 2sutatSSXYHP

4 41 E 51 F reifitnediegakcaPSXYHP

4 42 81 sutatSenaLSXGXYHPG01

4 52 91 lortnoCtseTSXGXYHPG01

4 25194 000C serutaeFdednetxESX_YHP

4 35194 100C serutaeFdednetxESX_YHP

4 45194 200C 06194 800C cificepSrodneVSX_YHP
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Register 4.0 - PHY_XS Control 1

Register 4.1 - PHY_XS Status 1

Register 4.2 to 4.3 - Device Identifier
A mirror of Registers 1.2 to 1.3.

Register  4.4 - PHY_XS Speed Ability

Register 4.5 to 4.6 - Device in Package
A mirror of Registers 1.5 to 1.6.

Notes:
1. RW = Read/Write, SC = Self Clearing, RO = Read Only, LL = Latching Low.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
51.0.4 teseRlabolG teser=1

noitarepolamroN=0

CS/WR

41.0.4 kcabpooL edomkcabpoolSXYHPelbanE=1

edomkcabpoolSXYHPelbasiD=0

WR 0

31.0.4 noitcelesdeepS evobadnas/bG01tanoitarepO=1

deificepsnU=0

WR

21.0.4 devreseR WR

11.0.4 rewopwoL edomrewopwoL=1

noitarepolamroN=0

WR

7:01.0.4 devreseR WR

6.0.4 noitcelesdeepS evobadnas/bG01tanoitarepO=1

deificepsnU=0

WR

2:5.0.4 noitcelesdeepS 2345

s/bG01=0000

WR 0000

0:1.0.4 devreseR derongisetirw,0syawlaeulaV WR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.1.4 devreseR A/N OR

7.1.4 tluaflacoL SXYHPnodetcetednoitidnoctluaflacoL=1

SXYHPnodetcetedtonnoitidnoctluaflacoL=0

OR

3:6.1.4 devreseR A/N OR

2.1.4 kniltimsnartSXYHP

sutats

pusikniltimsnartSXYHPehT=1

nwodsikniltimsnartSXYHPehT=0

LL/OR

1.1.4 ytilibarewoPwoL edomrewopwolstroppusSXYHP=1

edomrewopwoltroppustonseodSXYHP=0

OR 1

0.1.4 devreseR A/N OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
1:51.4.4 erutufrofdevreseR

sdeeps

OR

0.4.4 elbapacG01 s/bG01tagnitarepofoelbapacsiSXYHP=1

s/bG01tagnitarepofoelbapactonsiSXYHP=0

OR 1
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Register 4.8 - PHY_XS Status 2

Register 4.14 to 4.15 - Package Identifier (OUI)
A mirror of Registers 1.32818 to 1.32821.

Register 4.24 - 10G PHY_XGXS Lane Status

Register 4.25 - 10 G PHY_XGXS Test Control

Notes:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
41:51.8.4 tneserpeciveD 4151

sserddasihttagnidnopsereciveD=01

sserddasihttagnidnopserecivedoN=11

sserddasihttagnidnopserecivedoN=10

sserddasihttagnidnopserecivedoN=00

OR 01

21:31.8.4 devreseR A/N

11.8.4 tluaflacoltimsnarT SXYHPfohtaptimsnartnonoitidnoctluaflacoL=1

SXYHPfohtaptimsnartnonoitidnoctluaflacoloN=0

HL/OR

01.8.4 tluaflacolevieceR SXYHPfohtapeviecernonoitidnoctluaF=1

SXYHPfohtapeviecernonoitidnoctluafoN=0

HL/OR

0:9.8.4 devreseR A/N OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
31:51.42.4 devreseR A/N OR

21.42.4 enalSXGXYHP

sutatstnemngila

dengilasenaltimsnartSXGXYHP=1

dengilatonsenaltimsnartSXGXYHP=0

OR

11.42.4 ytilibagnitsetnrettaP snrettaptsetetarenegotelbasiSXGXYHP=1

snrettaptsetetarenegotelbatonsiSXGXYHP=0

OR 1

01.42.4 kcabpoolSXGXYHP

ytiliba

kcabpoolamrofrepotytilibaehtsahSXGXYHP=1

noitcnuf

amrofrepotytilibaehtevahtonseodSXGXYHP=0

noitcnufkcabpool

OR 1

4:9.42.4 devreseR A/N OR

3.42.4 cnys3enaL dezinorhcnyssi3enaL=1

dezinorhcnystonsi3enaL=0

OR A/N

2.42.4 cnys2enaL dezinorhcnyssi2enaL=1

dezinorhcnystonsi2enaL=0

OR A/N

1.42.4 cnys1enaL dezinorhcnyssi1enaL=1

dezinorhcnystonsi1enaL=0

OR A/N

0.42.4 cnys0enaL dezinorhcnyssi0enaL=1

dezinorhcnystonsi0enaL=0

OR A/N

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
3:51.52.4 devreseR A/N WR

2.52.4 nrettaptsetevieceR

elbane

delbanenrettaptsetevieceR=1

delbanetonnrettaptsetevieceR=0

WR 0

0:1.52.4 tcelesnrettaptseT 01

devreseR=11

nrettaptsetycneuqerfdexiM=01

nrettaptsetycneuqerfwoL=10

nrettaptsetycneuqerfhgiH=00

WR
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Register 4.49152 - PHY_XS Extended Features

Register 4.49153 - PHY_XS Extended Features

Notes:
1. RW = Read/Write, RO = Read Only.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
51.25194.4 kcabpoolmetsysIUAX

elbanetuoatad

kcabpoolSX_YHPninehwTUOXTtaatadtimsnarT=1

edom

edomkcabpoolSX_YHPninehws'1llatimsnarT=0

WR 0

41.25194.4 kcabpoolmetsysIUAX

elbane)htapxR>-xT(

kcabpoolIUAXelbanE=1 WR 0

31.25194.4 elbaneSBRPIUAX SBRPelbanE=1 WR 0

21.25194.4 rotinomgolanaIUAX

lortnoctniop

atadderevocer3enalIUAX=1

kcolcderevocer3enalIUAX=0
8:11.25194.4 devreseR A/N

7.25194.4 dekcol3enaL kcolni3enal=1 OR A/N

6.25194.4 dekcol2enaL kcolni2enal=1 OR A/N

5.25194.4 dekcol1enaL kcolni1enal=1 OR A/N

4.25194.4 dekcol0enaL kcolni0enal=1 OR A/N

3.25194.4 dekcolLLPIUAX dekcolLLPIUAX=1 OR A/N

2.25194.4 ecnereferlanretxeIUAX

edomkcolc

kcolclanretxe=1

kcolcecnereferlanretni=0

WR 0

1.25194.4 teserSXGXevieceR tesertoN=1

teseR=0

gniraelcfleston:etoN

WR 1

0.25194.4 teserSXGXtimsnarT tesertoN=1

teseR=0

gniraelcfleston:etoN

WR 1

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.35194.4 devreseR A/N OR

7.35194.4 rorreSBRP7enalIUAX rorre=1 HL/OR

6.35194.4 rorreSBRP6enalIUAX rorre=1 HL/OR

5.35194.4 rorreSBRP5enalIUAX rorre=1 HL/OR

4.35194.4 rorreSBRP4enalIUAX rorre=1 HL/OR

3.35194.4 rorreSBRP3enalIUAX rorre=1 HL/OR -

2.35194.4 rorreSBRP2enalIUAX rorre=1 HL/OR -

1.35194.4 rorreSBRP1enalIUAX rorre=1 HL/OR -

0.35194.4 rorreSBRP0enalIUAX rorre=1 HL/OR -
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Register 4.49154 - PHY_XS Vendor Specific

Register 4.49155 - PHY_XS Vendor Specific

Register 4.49156 - PHY_XS Vendor Specific

Register 4.49157 - PHY_XS Vendor Specific

Notes:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared.
2. This bit is linked to an MDIO latched high diagnostic alarm register bit.  When either register is read, both bits will be cleared.

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
01:51.45194.4 cificepSrodneV devreseR OR

9.45194.4 tsujdaetarxTSXGX

wolfrevo

)2.86863.1otdeknil(wolfrevO=1 HL/OR 2etoN

8.45194.4 tsujdaetarxTSXGX

wolfrednu

)2.86863.1otdeknil(wolfrednU=1 HL/OR 2etoN

7.45194.4 wolfrevoetarxRSXGX )6.76863.1otdeknil(wolfrevO=1 HL/OR 2etoN

6.45194.4 tsujdaetarxRSXGX

wolfrednu

)6.76863.1otdeknil(wolfrednU=1 HL/OR 2etoN

0:5.45194.4 cificepSrodneV devreseR OR -

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
21:51.55194.4 IUAXtesffocnyS

3lennahc

OR

8:11.55194.4 IUAXtesffocnyS

2lennahc

OR

4:7.55194.4 IUAXtesffocnyS

1lennahc

OR

0:3.55194.4 IUAXtesffocnyS

0lennahc

OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
21:51.65194.4 IUAXtesffongilA

3lennahc

OR

8:11.65194.4 IUAXtesffongilA

2lennahc

OR

4:7.65194.4 IUAXtesffongilA

1lennahc

OR

0:3.65194.4 IUAXtesffongilA

0lennahc

OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
51.75194.4 3rre_esahpSX_YHP daernoraelc,rorreesahpkcolc3enalIUAX OR

41.75194.4 2rre_esahpSX_YHP daernoraelc,rorreesahpkcolc2enalIUAX OR

31.75194.4 1rre_esahpSX_YHP daernoraelc,rorreesahpkcolc1enalIUAX OR

21.75194.4 0rre_esahpSX_YHP daernoraelc,rorreesahpkcolc0enalIUAX OR

0:11.75194.4 cificepSrodneV devreseR OR



54

Register 4.49158 - PHY_XS Vendor Specific

Register 4.49160 - PHY_XS Vendor Specific

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
8:51.85194.4 cificepSrodneV devreseR OR

7.85194.4 etybreppu3enaL rorreedocedB8/B01 HL/OR

6.85194.4 etybreppu2enaL rorreedocedB8/B01 HL/OR

5.85194.4 etybreppu1enaL rorreedocedB8/B01 HL/OR

4.85194.4 etybreppu0enaL rorreedocedB8/B01 HL/OR

3.85194.4 etybrewol3enaL rorreedocedB8/B01 HL/OR

2.85194.4 etybrewol2enaL rorreedocedB8/B01 HL/OR

1.85194.4 etybrewol1enaL rorreedocedB8/B01 HL/OR

0.85194.4 etybrewol0enaL rorreedocedB8/B01 HL/OR

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
0:51.06194.4 edoceviecerSX_YHP

retnuocnoitaloiv

daernoraelC

BSL=0tiB

BSM=51tiB

htapxTni:etoN

RN/OR

Notes:
1. RW = Read/Write, RO = Read Only, LH = Latch High, clear on read (note that if the condition exists following register read, the bit will not be

cleared, NR = Non Roll-Over.

XENPAK Digital Optical Monitoring
(DOM) Overview
The XENPAK Digital Optical
Monitoring (DOM) interface is
a derivative of SFF-8472:
Digital Diagnostic Monitoring
Interface for Optical
Transceivers appropriate to
XENPAK transceivers.  This
specification defines a 256 byte
block of register space that is
accessible over the 2 wire
serial MDIO/MDC interface.

A memory map is used to
access measurements of
transceiver temperature,
receive optical power,  laser
output power, and laser bias
current through the 2 wire
serial MDIO/MDC interface.
Support for these
measurements is indicated
through the capability registers
(1.41065: DOM Capability and
1.41065: DOM Capability -
Extended).  The transceiver
generates this monitoring data
by digitization of internal
analog signals, which are
calibrated to absolute
measurements. Measured
parameters are reported in 16
bit data fields (two
concatenated bytes).

Alarm flags are required so
DOM indicators can be made
inputs to the Link Alarm
Status Interrupt (LASI)
function.  Calibrated alarm and
warning threshold data is
written during device
manufacture.
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XENPAK Digital Optical Monitoring MDIO Register Space

Measured Parameter Definitions

Internally measured transceiver temperature
This value is represented as a 16 bit signed two’s complement value in increments of 1/256
degrees Celsius between -40 °C and +125 °C.  The HFCT-701XBD accuracy is better than +/- 5 °C
between
0 °C and +70 °C.

Table 15.  Temperature Value

Laser Bias Current
Measured laser bias current in µA.  Represented as a 16 bit unsigned integer with the current
defined as the full 16 bit value (0 - 65535) with LSB equal to 2 µA.  Total measurement range is
from 0 mA to 655.35 mA.  The HFCT-701XBD accuracy is better than +/- 10% of Ibias set-point
over the operating temperature and voltage range.

Table 16.  Current Value (LSB = 2 µA)

eciveD morF
lamiceD xeH

oT
lamiceD xeH

emaNretsigeR

1 06904 000A 99904 720A sdlohserhTgninraWdnamralA

1 65014 060A 56014 960A ecafretniMOD

erutarepmeT eulaVyraniB eulaVlamicedaxeH

eulaV BSM BSL BSM BSL

C°04- 00011011 00000000 8D 00

C°0 00000000 00000000 00 00

C°521+ 10111110 00000000 D7 00

tnerruC eulaVyraniB eulaVlamicedaxeH

eulaV BSM BSL BSM BSL

Am0.0 00000000 00000000 00 00

Am0.05 10000110 00010101 16 8A

Am70.131 11111111 11111111 FF FF
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Laser Output Power
Measured laser output power in mW.  Represented as a 16 bit unsigned integer with the power
defined as the full 16 bit value (0 - 65535) with LSB equal to 0.1 µW.  Total measurement range
is from 0 mW to 6.5535 mW (-40 dBm to +8.2 dBm).  Data presented is average fiber coupled
power and factory calibrated using the most representative fiber type.  The HFCT-701XBD
accuracy is +/- 2 dB between -8.2 dBm and +1.5 dBm.  The data is not valid when transmitter is
disabled.

Table 17.  Tx Power Value

Receive Optical Power
Measured receive optical power in mW.  This value is represented as a 16 bit unsigned integer
with the power defined as the full 16 bit value (0 - 65535) with LSB equal to 0.1 µW.  The Total
measurement range is from 0 mW to 6.5535 mW (-40 dBm to +8.2 dBm).  The data is average
receive power from the fiber into the transceiver.  The HFCT-701XBD accuracy is +/- 2dB over
average receive power range of
-16 dBm to +2 dBm.

Table 18.  Rx Power Value

Table 18a.  DOM Accuracy

rewoP eulaVyraniB eulaVlamicedaxeH

eulaV BSM BSL BSM BSL

Wm0.0 00000000 00000000 00 00

Wm0.3 10101110 00001100 57 03

Wm5355.6 11111111 11111111 FF FF

retemaraP )pyt(noitacificepSycaruccA )xam(noitacificepSycaruccA

egnaRrewoPxR Bd5.1±
)mBd2+otmBd61-(

Bd0.2±
)mBd2+otmBd61-(

egnaRrewoPtuptuO Bd0.1±
)gvamBd5.0+otmBd2.8-(

Bd0.2±
)gvamBd5.0+otmBd2.8-(

egnaRerutarepmeT C°2±
)C°57+otC°5-(

C°5±
)C°57+otC°5-(

egnaRsaibI
Am08otAm2

%01±
)Am08otAm2(

rewoP eulaVyraniB eulaVlamicedaxeH

eulaV BSM BSL BSM BSL

Wm0.0 00000000 00000000 00 00

Wm0.1 11100100 00001000 72 01

Wm5355.6 11111111 11111111 FF FF
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Table 19.  Alarm and Warning Threshold Memory Map

MSB at low address

Each measured value has a
corresponding high alarm, low
alarm, high warning, and low
warning threshold.  These
factory-preset values allow the
user to determine when a
particular value is outside of
“normal” limits as programmed
by Agilent.

eciveD morF
lamiceD xeH

oT
lamiceD xeH

emaNretsigeR tluafeD
eulaV

gninaeM

1 06904 000A 16904 100A mralAhgiHpmeTreviecsnarT C°07+

1 26904 200A 36904 300A mralAwoLpmeTreviecsnarT C°0

1 46904 400A 56904 500A gninraWhgiHpmeTreviecsnarT C°56+

1 66904 600A 76904 700A gninraWwoLpmeTreviecsnarT C°5+

1 86904 800A 57904 F00A devreseR

1 67904 010A 77904 110A mralAhgiHtnerruCsaiBresaL Am08

1 87904 210A 97904 310A mralAwoLtnerruCsaiBresaL Am01

1 08904 410A 18904 510A gninraWhgiHtnerruCsaiBresaL Am57

1 28904 610A 38904 710A gninraWwoLtnerruCsaiBresaL Am51

1 48904 810A 58904 910A mralAhgiHrewoPtuptuOresaL mBd0.2+

1 68904 A10A 78904 B10A mralAwoLrewoPtuptuOresaL mBd7.9-

1 88904 C10A 98904 D10A gninraWhgiHrewoPtuptuOresaL mBd0.1+

1 09904 E10A 19904 F10A gninraWwoLrewoPtuptuOresaL mBd0.4-

1 29904 020A 39904 120A mralAhgiHrewoPlacitpOevieceR mBd0.2+

1 49904 220A 59904 320A mralAwoLrewoPlacitpOevieceR mBd0.51-

1 69904 420A 79904 520A gninraWhgiHrewoPlacitpOevieceR mBd5.0+

1 89904 620A 99904 720A gninraWwoLrewoPlacitpOevieceR mBd0.21-

The values in these registers
are represented as detailed in
Tables 15 to 18.
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Monitored A/D Values
Supported measurements are calibrated to stated accuracies over vendor specified operating
temperature and voltage and should be interpreted according to previous sections.

DOM Status/Control Registers
The following register has been reserved in the XENPAK Non-Volatile Register (NVR) space for
Digital Optical Monitoring (DOM) Capability.

Note:
1. RO = Read Only.

Table 20.  Monitored A/D Value Memory Map

eciveD morF
lamiceD xeH

oT
lamiceD xeH

emaNretsigeR

1 65014 060A 75014 160A pmeTreviecsnarT

1 06014 460A 16014 560A tnerruCsaiBresaL

1 26014 660A 36014 760A rewoPtuptuOresaL

1 46014 860A 56014 960A rewoPlacitpOevieceR

Register 1.32890

)s(tiB emaN noitpircseD W/R 1 eulaVtluafeD
7.09823.1 sutatS :retsigeRsutatS/lortnoCMOD

detnemelpmiton=0

detnemelpmi=1

OR 1

6.09823.1 tesMOD detnemelpmiMODnehwteS OR 1

5.09823.1 ytilibapacMDW tibsihtgnittes:ytilibapacMODenalybenalMDW

sihtgnitteS.dilaveraFF0A-OC0Asretsigertahtsetacidni

F60AretsigernidecalpsnoitacidniedirrevoTONlliwtib

)ytilibapacMOD(

OR 0

4.09823.1 elacssaibresaL :rotcafelacssaibresaL

Aµ2=0

Aµ01=1

OR 1

0:2.09823.1 MODlanretxE ecivedMODlanretxefosserddA OR 100
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Register 1.41071 Digital Optical Monitoring (DOM) Capability - Extended

The Optional DOM Control/Status Register 1.41216 provides facilities to update MDIO registers
with DOM information:

Register 1.41216 Optional Digital Optical Monitoring (DOM) Control/Status

Note:
1. RO = Read Only, RW = Read/Write

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
7.17014.1 elbapacrotinoMpmeT gnirotinomerutarepmetreviecsnartetacidniotteS

elbapac

OR 1

6.17014.1 rotinomsaibresaL

elbapac

elbapacgnirotinomtnerrucsaibresaletacidniotteS OR 1

5.17014.1 elbapacrotinomPoL elbapacgnirotinomrewoptuptuoresaletacidniotteS OR 1

4.17014.1 rotinomrewopxR

elbapac

elbapacgnirotinomrewoplacitpoevieceretacidniotteS OR 1

3.17014.1 sgalfmralA

detnemelpmi

derotinomrofdetnemelpmisgalfmralaetacidniotteS

seititnauq

OR 1

2.17014.1 sgalfgninraW

detnemelpmi

derotinomrofdetnemelpmisgalfgninrawetacidniotteS

seititnauq

OR 1

1.17014.1 eurT=stupniISAL ISALotstupnieraseititnauqderotinometacidniotteS

.e.i(teseboslatsum3tib,tessitibsihtfI.noitcnuf

.)troppusgalfmrala

OR 1

0.17014.1 0 devreseR OR 0

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
2:3.61214.1 :sutatSdnammoC

eldI=00

yllufsseccusdetelpmocdnammoC=10

sretsigerOIDMsetacidni(ssergorpnidnammoC=01

ASMKAPNEXeeS-noitamrofniMODhtiwdetadpugnieb

)noitamrofnilanoitiddarof91erugiF

deliafdnammoC=11

OR

0:1.61214.1 :sdnammoCetadpU

OIDMfoetadpuelgnisasetaitinistibotetirW=00

sihtfoetirW.noitamrofniMODfosetybllahtiwsretsiger

.sedometadpucidoirepspotsoslanoitanibmoctib

sretsigerOIDMfoetadpucidoirepces1=10

sretsigerOIDMfoetadpucidoirepces01=01

sretsigerOIDMfoetadpucidoirepces06=11

WR 00
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Notes regarding operation of DOM Control/Status register Update Commands:

Implementation of Control/Status register for periodic update is vendor specific.  The
recommended operation is as follows:

Step 1.  Station Management (STA) initiates periodic update: write to control bits
1.41216.1:0=[<0:1>,<1:0>,<1:1>].

Step 2.  MDIO registers updated with all bytes of DOM information:  status bits <bit3:bit2>=<1:0>
during update.

Step 3.  If update successful:

- Status bits <bit3:bit2>=<0:1>.

- STA capable of reading status bits <bit3:bit2> between periodic updates of MDIO registers.

-  MDIO registers updated with all bytes of DOM information at next scheduled interval:  during
update status bits <bit3:bit2>=<1:0>, than are loaded with completion status (i.e. successful or
failed).

Step 4.  If update failed:

- Status bits <bit3:bit2>=<1:1>.

- Periodic update of MDIO registers stopped:  STA capable of query through control/status bits.

Alarm and Warning Flags
MDIO registers 1.41072 to 1.41079 contain alarm and warning flags that monitor measured values
in registers 1.41056-1.41069.

Two flag types are defined:

� Alarm flags associated with transceiver temperature, receive optical power, laser output power,
and laser bias current.  Alarm flags indicate conditions likely to be associated with an in-
operational link and cause for immediate action.

� Warning flags associated with transceiver temperature, receive optical power, laser output
power, and laser bias current.  Warning flags indicate conditions outside the normally
guaranteed bounds, but not necessarily causes of immediate link failures.
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Registers Alarm and Warning Flag Memory Map

Note:
1. RW = Read/Write

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
7.27014.1 hgiHpmeTreviecsnarT

mralA

levelmralahgihsdeecxepmetreviecsnartnehwteS OR
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mralAhgiH

levelmralahgihsdeecxerewoplacitpoeviecernehwteS OR

6.37014.1 rewoPlacitpOevieceR

gninraWwoL

gninrawwolwolebsirewoplacitpoeviecernehwteS
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OR
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6.67014.1 hgiHwoLreviecsnarT

gninraW

levelgninrawwolwolebsipmetreviecsnartnehwteS OR

5-4.67014.1 devreseR
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gninraW

levelgninrawhgihsdeecxetnerrucsaibresalnehwteS OR

2.67014.1 woLtnerruCsaiBresaL

gninraW

levelgninrawwolwolebsitnerrucsaibresalnehwteS OR

1.67014.1 rewoPtuptuOresaL

gninraWhgiH

levelgninrawhgihsdeecxerewoptuptuoresalnehwteS OR
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gninraWwoL

levelgninrawwolwolebsirewoptuptuoresalnehwteS OR
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OR
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OR
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0:7.9-87014.1 devreseR
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Operation
A top-level block diagram of
Digital Optical Monitoring
(DOM) incorporated into the
Link Alarm Status Interrupt
(LASI) function is shown in
Figure 20.

TX_FLAG Status
Assertion of TX_FLAG
indicates that one or more of
the transmitter operating
parameters (transceiver
temperature, laser bias current,
or laser output power) exceeds
the alarm levels.  Tx alarm
flags only monitor A/D values
in registers 1.41056-1.41069.
TX_FLAG shall be the logic OR
of the bits in register 1.41072.
The contents of the TX_FLAG
status register are shown
below.  Bit 1 of TX_ALARM
(TX_FLAG) will have the
properties of latch high, clear
on read (note that if the
condition exists following
register read, the bit will not
be cleared).

TX Alarm Flags
1.41072

TX Flag Control
1.36870

RX Alarm Flags
1.41073

TX Flag Control
1.36870

TX_FLAG

to bit 1 of
TX_ALARM

RX_FLAG

to bit 1 of
RX_ALARM

Figure 20.  DOM/LASI Block Diagram

Register 1.41072 TX_FLAG Status Bits

Notes:
1. O = Optional, RO = Read Only (this register may be optionally implemented as read/write).

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
7.27014.1 hgiHpmeT mralAhgiHerutarepmeTreviecsnarT OR/O

6.27014.1 woLpmeT mralAwoLerutarepmeTreviecsnarT OR/O

4:5.27014.1 devreseR OR

3.27014.1 hgihtnerruC mralAhgiHtnerruCsaiBresaL OR/O

2.27014.1 woLtneruC mralAwoLtnerruCsaiBresaL OR/O

1.27014.1 hgiHPoL mralAhgiHrewoPtuptuOresaL OR/O

0.27014.1 wolPoL mralAwoLrewoPtuptuOresaL OR/O
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TX_FLAG Control
TX_FLAG may be programmed to assert only when specific transmit operation parameters exceed
their alarm levels.  The programming is performed by writing the contents of a mask register
located at offset 1.36870.  The contents of register 1.41072 shall be AND’ed with the contents of
register 1.36870 prior to application of the OR function that generates the TX_FLAG signal.

Register 1.36870: TX_FLAG Control Bits

RX_FLAG Status
Assertion of RX_FLAG indicates that one or more of the receiver operating parameters (receive
optical power) exceeds the alarm levels.  Rx alarm flags only monitor A/D values in registers
1.41056-1.41070.  RX_FLAG shall be the logic OR of the bits in register 1.41073.  The contents of
the RX_FLAG status register are shown below.  Bit 1 of RX_ALARM (RX_FLAG) will have the
properties of latch high, clear on read (note that if the condition exists following register read, the
bit will not be cleared).

Register 1.41073: RX_FLAG Status Bits

RX_FLAG Control
RX_FLAG may be programmed to assert only when specific receive operation parameters exceed
their alarm levels.  The programming is performed by writing the contents of a mask register
located at offset 1.36871.  The contents of register 1.41072 shall be AND’ed with the contents of
register 1.36871 prior to application of the OR function that generates the RX_FLAG signal.

Register 1.36871: RX_FLAG Control Bits

Note:
1. RW = Read/Write, O = Optional, RO = Read Only (this register may be optionally implemeted as Read/Write).

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
7.07863.1 elbanEhgihpmeT elbanEmralAhgiHpmeTreviecsnarT WR 0

6.07863.1 elbanewolpmeT elbanEmralAwoLpmeTreviecsnarT WR 0

4:5.07863.1 devreseR WR 0

3.07863.1 elbanehgiHtnerruC elbanEmralAhgiHtnerruCsaiBresaL WR 0

2.07863.1 elbanewoltnerruC elbanEmralAwoLtnerruCsaiBresaL WR 0

1.07863.1 elbanehgihPoL elbanEmralAhgiHrewoPtuptuOresaL WR 0

0.07863.1 elbanewolPoL elbanEmralAwoLrewoPtuptuOresaL WR 0

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
7.37014.1 hgihrewoPxR mralAhgiHrewoPlacitpOevieceR OR/O

6.37014.1 woLrewopxR mralAwoLrewoPlacitpOevieceR OR/O

0:5.37014.1 devreseR OR

)s(tiB emaN noitpircseD W/R 1 )ced(eulaVtluafeD
7.17863.1 elbanehgiHrewopxR elbanEmralAhgiHrewoPlacitpOevieceR WR 0

6.17863.1 elbanewolrewopxR elbanEmralAwoLrewoPlacitpOevieceR WR 0

0:5.17863.1 devreseR WR 0



Regulatory Compliance
The HFCT-701XBD is intended
to enable commercial system
designers to develop equipment
that complies with the various
regulations governing
Certification of Information
Technology equipment (see
Table 15).

Electrostatic Discharge (ESD)
There are two design cases in
which immunity to ESD
damage is important. The first
case is during handling of the
transceiver prior to plugging
into the circuit board. It is
important to use normal ESD
handling precautions for ESD
sensitive devices. These
precautions include using
grounded wrist straps, work
benches and floor mats in ESD
controlled areas. The second
case to consider is static
charges to the exterior of the
equipment chassis containing
the transceiver parts. To the
extent that the SC duplex
connector is exposed to the
outside of the equipment
chassis it may be subject to
whatever ESD system level
criteria that the equipment is
intended to meet.

Electromagnetic Interference (EMI)
Most equipment design utilizing
these high speed transceivers
from Agilent will be required
to meet the requirements of
FCC in the United States,
CENELEC EN55022 (CISPR 22)
in Europe and VCCI in Japan.
Performance of the HFCT-
701XBD transceiver is
dependent upon customer
board and chassis design.

Immunity
Equipment utilizing these
transceivers will be subject to
radio frequency electromagnetic
fields in some environments.
These transceivers have been
characterized without the
benefit of the normal
equipment chassis enclosure
and results are reported below.
Performance of a system
containing these transceivers
within a well-designed chassis
enclosure is expected to be
better than the results of these
tests without a chassis
enclosure.

Glossary
PHY = Module = Used
interchangeably with HFCT-
701XB in this document.

Network = Used to indicate
elements that are on the
optical side of the module.

Network loopback = A signal
path within the module from
the optical input of the module
to the optical output of the
module.

System = Used to indicate
elements that are on the
electrical side of the module.

System loopback = A signal
path within the module from
the electrical input of the
module to the electrical output
of the module.
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Table 19.  Regulatory Compliance - Typical Performance
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