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OVERVIEW

T0GBASE-T COPPER SFP+ TRANSCEIVER DATA SHEET

INTRODUCTION

LSP444 Copper Small Form Pluggable (SFP) transceivers are
based on the SFP Multi Source Agreement (MSA). They are
compatible with the 10Gbase-T standards as specified in IEEE
Std 802.3. LSP444 uses the SFP’s RX_LOS (must be pulled
up on host) pin for link indication. If you pull up or open SFP’s
TX_DISABLE pin, PHY IC will be reset.

FEATURES

SUPPORTS 10GBASE-T ON LINE PORT

SUPPORTS 10GBASE-R ON HOST PORT
HOT-PLUGGABLE SFP FOOTPRINT

COMPACT RJ-45 CONNECTOR ASSEMBLY

ROHS COMPLIANT AND LEAD-FREE

SINGLE +3.3V POWER SUPPLY

10 GIGABIT ETHERNET OVER CAT 6A CABLE
AMBIENT OPERATING TEMPERATURE: -40°C TO +85°C
UP TO 30M REACH OVER CAT 6A CABLE

LOWER POWER CONSUMPTION

SFP TO HOST CONNECTOR PIN OUT

Pin Symbol Name/Description Ref.
1 VEET Transmitter Ground (Common with Receiver Ground)

2 TFAULT Transmitter Fault. Not supported.

3 TDIS Transmitter Disable. Laser output disabled on high or open. 1
4 MOD_DEF(2) Module Definition 2. Data line for Serial ID. 2
5 MOD_DEF(1) Module Definition 1. Clock line for Serial ID. 2
6 MOD_DEF(0) Module Definition 0. Grounded within the module. 2
7 RSO No connection required

8 LOS High indicates no linked. low indicates linked.

9 RS1 No connection required

10 VEER Receiver Ground (Common with Transmitter Ground)

11 VEER Receiver Ground (Common with Transmitter Ground)

12 RD- Receiver Inverted DATA out. AC Coupled

13 RD+ Receiver Non-inverted DATA out. AC Coupled

14 VEER Receiver Ground (Common with Transmitter Ground)

15 VCCR Receiver Power Supply

16 VCCT Transmitter Power Supply

17 VEET Transmitter Ground (Common with Receiver Ground)

18 TD+ Transmitter Non-Inverted DATA in. AC Coupled.

19 TD- Transmitter Inverted DATAin. AC Coupled.

20 VEET Transmitter Ground (Common with Receiver Ground)

NOTES:

CABLE LENGTH

Line Port Cable

CAT6A F/FTP

Reach Host Port

10Gbase-T 0GRS
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+3.3V VOLT ELECTRICAL POWER INTERFACE

The SFP+-10GBASE-T has an input voltage range of 3.3 V +/-
5%. The 4V maximum voltage is not allowed for continuous
operation.

Caution: Power consumption and surge current are higher than
the specified values in the SFP MSA.

+3.3 Volt Electrical Power
Interface

Parameter Symbol Min Typ Max unit Notes/Conditions
Supply Current Is 540 650 mA
Input Voltage Vce 3.13 33 3.47 Vv Referenced to GND
Maximum Voltage Vmax 4 Vv
LOW-SPEED SIGNALS

MOD_DEF(1) (SCL) and MOD_DEF(2) (SDA), are open drain
CMOS signals (Refer to “Serial Communication Protocol”
section). Both MOD_DEF(1) and MOD_DEF(2) must be pulled
up to host_Vcc.

Low-Speed Signals, Electronic Characteristics

Notes/Conditions

1. PHY disabled on TDIS > 2.0V or open; enabled on TDIS < Parameter | Symbol | Min | Max | unt
4.7k to 10k pull-up to host_Vec,
08V SFP Output LOW vl v w \/ measured at host side of connector
host_Vcc | host_Vec 4.7k to 10k pull-up to host_Vcc,
2. Should be pulled up with 4.7k - 10k Ohms on host board to SFP Output HIGH | VOH 05 +03 V' | measured at host side of connector
. .7k k pull- D
a voltage between 2.0 V and 3.6 V. MOD_DEF(0) pulls line SFP Input LOW | VIL 0 08 |V e e o onnector
low to indicate the module is plugged in. SFPInputHIGH | VIH 2 Vee+03 | v | 47ktol0kpull-uptovee,
measured at SFP side of connector
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HIGH-SPEED ELECTRICAL INTERFACE
All high-speed signals are AC-coupled internally.

High-Speed Electrical Interface,

Transmission Line-SFP

Parameter Symbol Min Typ Max unit Notes/Conditions
Line Frequency fL 125 MHz S-IEVTLEE;OOT;E' per
Differential, for all
Tx Output Impedance Zout,TX 100 Ohm frequencies between
1MHz and 125MHz
Differential, for all
Rx Input Impedance Zin,RX 100 Ohm frequencies between
1MHz and 125MHz
High-Speed Electrical Interface, Host-SFP
Parameter Symbol Min Typ Max unit Notes/Conditions
Single ended data input VinSnE 250 1200 Y Single ended
swing
ShpREREICERETIR | o || a5 800 mv Single ended
swing
Rise/Fall Time T T 175 psec 20%-80%
Tx Input Impedance Zin 50 Ohm Single ended
Rx Output Impedance Zout 50 Ohm Single ended
EEPROM INFORATION (AO)
Addr REEISE Name of Field HEX Description
(Bytes)
0 1 Identifier 03 SFP
1 1 Ext. Identifier 04 MOD4
2 1 Connector 07 LC
3-10 8 Transceiver 00 00 00 00 00 00 00 00 Transmitter Code
11 1 Encoding 06 64B66B
12 1 BR, nominal 67 10000M bps
13 1 Reserved 00
14 1 Length (9um)-km 00
15 1 Length (9um) 00
16 1 Length (50um) 08 80
17 1 Length (62.5um) 03 30
18 1 Length (copper) 00
19 1 Reserved 1E 30
ms| e | 202020202020 2020 winTo?
36 1 Reserved 00
37-39 3 Vendor OUI 000000
40-55 16 Vendor PN | ASCII
56-59 4 Vendor rev 312E3020 V1.0
60-61 2 Wavelength 00 00 850nm
62 1 Reserved 00
63 1 CC BASE XX Check sum of byte 0~62
64-65 2 Options 00 1A LOS}XTTEAD:JSGBLE,
66 1 BR, max 00
67 1 BR, min 00
68-83 16 Vendor SN gg gg gg gg gg gg gg gg Unspecified
84-91 8 Vendor date code XX XX XX 20 Year, Month, Day
92-94 8 Reserved 00
95 1 CC_EXT XX Check sum of byte 64~94
96-255 160 Vendor specific

GENERAL SPECIFICATIONS
. cerea |

Parameter Symbol Min Typ Max unit Notes/Conditions
IEEE 802.3 compatible.
Data Rate BR ge e See Note 1 below

1. Clock tolerance is +/- 50 ppm

ENVIRONMENTAL SPECIFICATIONS

Automatic crossover detection is enabled. External crossover

cable is not required.

Environmental
Specifications

Parameter Symbol Min Typ Max unit Notes/Conditions
Operating Temperature Top -40 85 C Case temperature
Ambient
Storage Temperature Tsto -40 85 °C
temperature

SERIAL COMMUNICATION PROTOCOL

All WINTOP SFPs support the 2-wire serial communication
protocol outlined in the SFP MSA. These SFPs use an MCU,
and they can be accessed with the address of AOh.

Serial Bus Timing, Requirements

Parameter

Symbol

Min

Typ

Max unit

Notes/Conditions

1 2C Clock Rate

0

200,000 Hz

RECOMMENDED APPLICATION CIRCUIT

HOST BOARD SFP MODULE
YeeT Veek
Vee[ 3,3V > Ve .
[ ] 10ufT 0. 1ufT 0. tuf T
) - T +
ENELNE S
7 - 50 Ohm
SerDat Qut .
o 7 - 50 0h T
Profocal||Serdes Serbat Out. == e To- | g
e e Serbat Iny L=500hm_ gy, | | ETH PHY
7 - 50 Ohm
SerDat In- RB- | 4]
Vee(3.3V) Vool
3K4 . TKA10K H]H] 10K
Tx Disable
| Tx Fault
L0s ‘
MO -DEF2 :
MOD -DEF1 MCU
OD-DEFQ
1
RGND
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OUTLINE DIMENSIONS (mm)
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ORDERING INFORMATION
T0GBASE-T COPPER SFP+ TRANSCEIVER DATA SHEET
DISCLAIMER

| LSP444

‘ T0GBASE-T Copper SFP+ Transceiver

ABOUT BLACK BOX

Black Box® is a trusted IT solutions provider delivering
cutting-edge technology solutions and world-class consulting
services to businesses on every continent. The breadth of our
global reach and depth of expertise accelerate customer
success by bringing people, ideas, and technology together to
solve real-world business problems. Our IT infrastructure
solutions, services, and products enable secure, flawless
connectivity and meaningful collaboration across town or
around the globe. To learn more, visit the Black Box website at
https://www.blackbox.com. Follow the company on Twitter
@BlackBox_ns.

Black Box and the Double Diamond logo are registered
trademarks of BB Technologies Inc. All other trademarks
referenced herein are the property of their respective owners.

Black Box Corporation shall not be liable for damages of any
kind, including, but not limited to, punitive, consequential or
cost of cover damages, resulting from any errors in the
product information or specifications set forth in this
document and Black Box Corporation may revise this
document at any time without notice.

TECH SUPPORT/CONTACT INFORMATION
Visit blackbox.com/discover-bb/global-presence for regional
technical support and contact information.
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