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1 INTRODUCTION

The scope of this document 15 to specify the techmcal detals for a “Hot-Fluggable” 100Base-TX
Ethernet electrical interface 3FP module.

The 5FF 100Base-TH Electnical module (referred to as “100Base-TH SFF” or just “SFF” 1n the rest of
thiz document) shall comply with the requiremnents ofthe IEEES02 3 (see [2]) for the front-end interface
and the SFF M54 (see [1]) for physical formn and host board interface unless otherwize stated in this
document.

The 5FF iz to mimic being an optical module for use with a FHY operating in 100Base-FX mode. Itis
to convert the 100Base-FX LWVPECL signaling from the PHY connection into a 100Base-TX
compatible format.

100B ase-TiH
A FHY - 100 ase -TX —_— MDI
] "™ = 5P Module | | ~—— MLT-3 coding
- RI-45 connector
Berial NRZI
Differential
LYPECL

Host Board

Figure 1-1 — 100Base-TX SFP Data Interfaces.

End of section
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2 FUNCTIONALITY

2.1 DATA ENCODING AND DECODING

& summary of the module’s functionality 15 as follows:

o Convert a NEZI senal differential data stream from the host board into MLT-3 encoded data.
o Dirive the MLT-2 encoded data out as a, 100B ase-TZ compliant interface.

o  Convert the received WMLT-3 signal inte a NEZI, serial, differential data stream.

® Perform any necessary scrambling / descrambling between the 100Base-TH and 100B ase-FX
formats.

The SFP shall be capable of encoding and decoding of data simultanecusly to provide full duplex
operation. Half duplex operation shall also be supported.

The MLT-3 line coding shall be presented on the ET-45 interface as a 100B aze-TE compliant dewvice.
2.2 AUTO NEGOTIATION

This dewice iz configured for Forced 1000dbpe wath Auto-negotiation for Full or Half Duplex and
pause ability.

2.2.1 Parallel Detection

Parallel detection of the DI cable data speed applied to the SFP WMDI interface, normally in
conjunction with aute-negotiati on, 15 not requred.

2.3 AUTO NMDIX

The ZFP shall support autematic MO, namely, the swapping of Ex and Tx pairs on the 100Base-
TH interface to match a “straght-through’ or “crossed cable connection based on sensed signals,

End of section
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3.1 MAXIMUM RATINGS

Nnics

3 ELECTRICAL CHARACTERISTICS

Parameter Symbaol Minimumn Typical Bl aximium Unnt
fihsolte Operating Temperatire Range ™ - -40 - +35 "
% torage Temperatre Fange ' - -40 - + 145 *C
Supply Voltage WecT, Yok u] - 32 ki
Inpat Diata Signal Lewels (AT coupled) TD+, TD- - - 3 ki
Felative Hunuditr EH - - B5 Ya
Ztatie Discharre ¥ oltage (Joamanbody) EZD - - 00 W
Lizhtmng Shake (EJ-45 Scwen) - - 2000 W

NOTES:

(1) Casetemperahre range for operation withed 100Base TX SFF Module damnage
(1) Temperyhure range for siorage withoost 100Base- TX SFF Module damnage
Tahle 3-1 100Base-TX SFF Maximum Ahsolute Ratings

3.2 OPERATING CONDITIONS

Paranwier Symibol Minimaum Typical Macmum Unat

Operating Case Temperatire Fange 1 - -0 - +85 i

WeeT, Voek 3135 33 34685 ki
Suprly Veltagz Teo _ _ 03 i
Poarer Dissipation - - [k 1 W

NOTE:

(1) Casetemperahre range inowhich the 100Base TX SFP Mo dule pearforn s within the reguired specific aions .
Tahle 3-2 100Base-TX Operation Conditions
3.3 CONNECTOR AND PIN ASSIGNMENT

Pleass refer to SFP WS A, (see [1]), for SFP Connector and Pin assigrment details and associated notes. The
specific details of the 100B ase-TE SFP Connector and Pin assighrnent willbe detailed here:

3.3.1 PinAssignment

Nﬂu‘ Name Faumriion gﬁ Notes
1 WeeT Tranamitter Growmd 1 Coprror with Fece er Gronmd
2 T Fault Travanitter Failt Indic stor 3 Hot Sapporte d,pall Iover, See cection 351
3 Tz Dicahile Trananiter Dikablk 3 Trananitter dicable o High or Open. See cection 3.54
4 MOD-DEF2 | Modak defindion 2 3 Drata line for serial I
5 MOD-DEF1 | Modak defindion 1 3 Clock Line for SerialID
[i MOD-DEF | Modak defindion 1 3 Gronmd within hlodule
7 Fute select fmr;ﬁmmmw*d 3 See sectim 35.5
g Las Logs Of Sishal 3 Logs Of Sighal — See cection 3.53
9 Wee B Fece fer Gronmd 1 Coprrum with Travemitter Grouud
10 Wee B Fecefer Gronmd 1 Copritrus with Travenitter Growud
11 Wee Fecefuer Gronmd 1 Coprrrum with Travesnitter Gronud
12 FD- Fecefyer Forerte d DATH ot 3 A0 congpled
13 FD+ Fece et Hop-Forerted D TA ot 3 AL conpled
14 Wee B Fece fwer Grond 1 Coprrrum with Travenitter Grond
15 Wec R Fece fuer Powrer ] Copranor with, Travsmitter Posarer
16 Wee'T Tranamitter Ponarer ] Copriror with Flece Erer Povrer
17 WeeT Trananitter Grourd 1 Coprtron with Fece et Gromd
15 T+ Transnitter Hop-Farerted Do TA i 3 A0 Congpled wrifh 100F Terpmination
19 TD- Travenitter Bererted DA TS 3 AL Conapled wrify 100F Teryniriaticn
20 WeeT Trananitter Grourd 1 Coprtron with Fece et Gromd

Tahle 3-3 100Base-TX 5FF Pin Assignment
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3.3.2 Connector Arrangement
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Figure 3-1 100Base-TX SFP Connector Arrangement.
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3.4 DC POWER SUPPLY

The power supply shall meet the requirements of SFP M234 (zee [1]) and also the values shown in

Table 34
Parameter Symhol Minimum Typical Maximum 1T nit

Pow er Supply VW oltage ' VeeT & Veck +3.135 +3.300 +3.4635 i
Pow et Supply Cutrent (5te ady State) s - - 0.3 &
Irtuaeh Churrent greater then Steady Biate
(When hot plugging ooous) = Tec - - 0oz &
Pow et conmumption - - - 1 W

Hotes:

(11 Please refer to Figure 3-2 for p ower filter configuration.
{2} Whenpower supply i ueing the filker configuration of Figure 3-2

Table 3-4 100Base-TX SFF Power Requirements.

SFP

<=
)
[x]
A

)
Q
1=
L
o
h
=
]
]
-

Figure 3-2 Power Supply Filtering Configuration. (Provided on the Host Board).

v'ISO 9001 Certified

e

| 7447 West Wilson Avenue
(M ETHODE ELECTRONICS, INC. Chicago, IL 60706
Phone: 708-867-6777 Fax: 708-867-3149



3.5.1 HostBoard Electrical Interface VYoltage Characteristics

Tahle 3-5 details Transmitter intetface characteristics and Tahle 3-6 detadls the receiver interface

characteristics.
Parameter Synthol Minimum Typical Maximum Unit
Ingut Data Signal Levels (AC coupled) TD+ and TD- 0.3 2.4 v
Transmitter Fault indi cation ™ Tx Fault 0 0.2 v
HOTES:
(1} These are differential Inputs.
(2} Differential inp s are AC coupled and terminated with 100E 4 ifferential terminations inside the 100Base TX SFP.
{3} Tx Faulin this app hration i pernanenily tied to bogic 0°.
Table 3-5 Transmitter Voltage Characteristics
Parameter Synih ol Minimum Typical Maximum U nit
Chatput Data Signal levels (AC C oupled) FD+ and RD- E 2000 v
. i3 High-LO& 2.000 YeocRH1 3
Lioss Of 3ignal Loa v
Lo —IM ormal 1] 0.200
o i# High —Tx Disahled 2.000 YeeTHLS
Transmit Disahle TE DI W
Lo —Tx Enatiled - 1] 0.200

NOTE 5:

{1} These are differeniial owlputs,
{2} Differential owpuk are A C coupled ingide the 1M0Base-TX - 5FF and derminated with 100K differeniial e rminations on the

host hoard

(3} VWhen wed with a 4kT — 10k pull-up resictor i +J3v onthe Host Card.
{4y AdkT - 10kpull up resistoris ineide the S5FP nodule

Table 3-6 Receiver Voltage Characteristics

3.5.2 HostBoard Electrical Interface Timing Characteristics

The host board interface timing charactenstics are as defined in the SFP MESA, (see [1] section B3).
Due to the non-optical nature of the 100B aze-T module, most of the tming parameters do not apply.
The parameters that do apply are shown below,

Parameter

Symhol

Minimum

Typical

Maximum

Unit

Ferial ID Clock Hate

f seral clk -

- 100

Table 3-7 Control and Status Interface Timing

ETHODE ELECTRONICS, INC.
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3.5.3 LOS Condition

L% 15 an open collector/drain output, which should be pulled up with a4 7E — 10EChm resistor on
the host board The pull up voltage shall be between 2.0V and Voo T/E.

This signal 15 ted LOW 1n the SFF.

3.5.4 Transmit Disable

Transmit Dizable (T3 DIS) is a control signal from the host system to the SFF module with a4 7E -
10EOhm pull-up resistor in the SFP module itself. "When T _DIS isin a logic low state the module

shall perform as normal. When set to a logic high state, the MDI transmitter intetface shall be
dizabled. This includes the cutputs when the module has switched to a WD mode

3.5.5 Rate Select

Fate Zelect (EATE SEL) 15 a control signal from the host system to the SFP module. It 15 not
implemented in the *FF module. Itis pulled down with a 32K chm resistor,

3.6 100BASE-TX MDI ELECTRICAL INTERFACE

The transmit and receive intetfaces shall be conformant with clause 25 of (see [2]). Mote that most of
that section refers out to section 2.1 and 8.2 of Eeferences, with some modifications. A brief
overview of parameters 15 shown in this section.

3.6.1 Transmitter Interface

The MDI transmitter interface shall have the following properties when dnven directly into a
100Chm lead

Characteristic MMinimum MMaximum Units
Differential =ignal a0 1030 mW pealk
Amplitude Symmetry o8 102 Y
Eise and Fall time 3 ] ns
Eize and Fall time symmetry 0 0.5 ns
Duty Cycle Distortion (peak 0 0.5 ns
to peal)

Transmit Jitter 0 14 ns
Owershoot 0 3 Ya

Table 3-8 Transmitter Interface Characteristics
For more detals, see reference ([2]).

The ZFF module will be presented with data from the host system for trensmission with jitter up to
the Ethernet limits. The SFF module shall not add any further jitter to this signal for transmission,

v'ISO 9001 Certified
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3.6.1.1 Return Loss

The differential impedance shall be such that the return loss 12 greater than 16dE from 2MHz to

300 Hz, greater than (16-20log(f30M He))d B from 30MHz to 60MHz, and greater than 10dB from
G0 He to 80MHz The requirementis specified for any reflection due to differential signals incident
upon the RD crcuit from a twisted pair having any impedance within the range of 850hms to
1110htms. The return loss shall be mantaned when the receiver cirouit is powered.

Frequeny Specification
MWHz 16dB
30NHz 16dB
allHz 10dB
B0NHz 10dB

Tahle 3-9 100Base-TX Receive Return Loss

Frequency Specifiation
2Hz 16dB
30hHz 16dB
allvHz 10dB
20hHz 10dB

Tahle 3-10 100Base- TX Transmit Return Loss

3.6.2 Receiver|nterface

The receiver interface 13 to he senative enough to decode error-free data from a worst case specified
transmitter ower at least 100m of CAT-5 cahle.

3.6.3 Physical Connections

The MDI interface will utilizse a RJ-45 connector and the followang connections:

Contact Normal Signal
| Tranamit +

2 Tratamit -

3 Feceive+

4

5

& Feceve -

=

i

Tahle 3-11 RJ-45 Connection

Additional circutry can be connected to the unlabeled pins toreduce EMC emissions and
susceptibility,

ETHODE ELECTRONICS, INC.
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3.7 CONTROL AND DATA INTERFACE

100Base-TH SFP Module shall prowvide a senal communications interface between the Host board
controlling dewvice (typicaly a microprocessor) and the 100Base-TH SFP Module. This shal be
exclusively redlised by means of two -ware digital interface as stated in the SFP MSA, (see [1]).

Any two-wire implementation shall not use any “clock stretchung” techmgues from the SFF module.

The 100Base-TZ SFP Module shall have an EEPROM that will contain data that describes the
module’s capabilities, interfaces, manufacturer and other information, refer to the SFP M54, (see

[1])-

The memory map 15 summanzed here:

Serial ID Defined by
SFP MSA (96 hytes)

95
127 I

Reserved in SFP MSA

255

Figure 3-3 100Base-TX SFP EEPROM map

vISO 9001 Certified
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3.7.1 Serial ID EEPROM map

\

Nnics
\¥_.

The modde idertification is located in the EEPROM, whichis accessed over the 2-wire serial management
irterface. The address of the EEPREOM 150240 (101000020, Table 3-12 showsthe 3FF EEFROL memony
map and the actual data.

Data Field . . .. Field Value
. Field Hame Field Description .
Address Size p Value Description
BASE ID FIELDS
i} 1 Idertifier Type of zetial transceiver 03 SFP TRANSCEIVER
1 1 E:xt. Idertifier E:xtended idertifier of typoe of serial transceiver 4 WITH SERIAL ID
2 1 Conrector Code for connedortype od UMSPECIFIED
. ; . . 00,00,00,00,
310 g Transceiver Code for eledronic or optical compaibility 00,00 011 70
11 1 Encoding Code for setial encoding algorithm 01 SB108 ENCODING
12 1 B, Momiral Mominal bit rate unitz of 100Mbitsisac uj] 125 MBPS
13 1 Resered ] RESERWED
14 1 Lengthit3mi—km [ Link length supported for 34 25 mm fiber, units of km oo [l
15 1 Length (3m Link lencth supported for 34 25 mm fiber, units of 100m i} I,
16 1 Length (50m ) Link lencth supported for S0M 25 mm fiker, units of 10m od I,
17 1 Length (52.5tm] Link lencth supgorted for 62,50 25 min fiker unitsof 10m | 00 [
18 1 Length (Coppet) | Link length supported for copper units of meters = 100 METERS
19 1 RESERWED [i] REZER“ED
40 45 54 45,
. 4F 44 4520, | METHODE ELEC
20-35 16 “Yendar name SFP transceiver vendor name (A5CIN 45.4C 45 43, | asci
20202020
36 1 Reserved 1] RESERWED
37-39 3 “endaor DU SFP transceiver wendor IEEE company | D 0047 05 METHODE QU
4440 37 30,
Part number provided by SFP transceiver vendor 34,35,20,20, | DMT045
4033 18 | WendarPH (RSl 2020200200 | Ascin
20202020
5659 “endar rey Eﬂ:agwgﬁn level for part number provided by vencor 2D.20,20,20
G052 Reserved 00,00,00 RESERWED
B3 1 CC_BASE Check code for Base D Fields (addresses 010 B2) WARIE S
EXTENDED ID FIELDS
B4.-55 z | Options Indicates which opfional SFP signals are implemerted | 00,10 T DI=AELE
' IMPLIMEMTED
GE 1 BR max Upper bit rate marging units of % i}
E7 1 BR  min Lowveer bit rate marging units of 9% o0
£3-83 16 | wendor SN Serial number provided by vendaor (45 CI1) VARIES N, SETAL
5401 g Date code “endor s manufecturing date code WVARIES Y -DODLOTH
9294 3 Reserved 00,00,00
95 1 CC_EXT Check code forthe Extended |D Fields (sddr. B4 10 94) WARIE S
VENDOR SPECIFIC ID FIELDS
95127 [ 32 | Readonly | “endor specific data [ ALLFF

Tahle 3-12 EEPROM Mem ory Map and Contents

3.7.2 Phy Register Access

The DMTO45 transceiver suppotts access to the PHY Registers ower the 2-wire serial irterface. The tegisters
may be accessed at address BE/BF (READAWERITE). The register set includes standard interface registersper
[EEEE02 3 Claase 22, In additicry, the register set can be used to configure the device for special modes of

operation. Mote Improper use of PHY register access canresdt in the abnormal behavior of the device.

ETHODE ELECTRONICS, INC.
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4 NMECHANICAL REQUIREMENTS

All plastics wathin the 100Base-TH SFF Module mustbhe UL24V-0 rated.
The 100Base-TH 5FF will have a RJ-45 connector instead of an 8FP optical interface,

4.1 MECHANICAL DIMENSIONS

[ i
= I
s EIE
i itial A=t =
L & o —
‘E i H

Figure 4-1 100Base-TX SFP Module package mechanical dimensions
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4.2 100BASE-TX SFP HOST PCB ELECTRICAL CONNECTION

The 100Base-TX SFP Host Board Connector and the related pin assignment shall be realised in full
compli ance with the indications stated in the SFP MSA, (see [1]). The pin mapping 15 illustrated for
ease of understanding in Figure 4-2, while Tahble 3-3 detals the description and meamngs of each
pin. Flease note that this 15 an indicative picture only, whilst a detailed drawang 15 illustrated in
Figured-3. Flease refer to the SFP M54 for mechanical details, (see [1].

20 VeeT 1 VeeT

-
(o)

2 TxFault

-
e

<Bl Tx Disable
17 VeeT I MOD-DEF{2)
16 AU 3l MOD-DEF({1)
15 VecR 3 MOD-DEF({0)

14 VeeR rill Fate Select

-
Ca

g LOS

-
I

-
8

e |
: s E
-y 1
W
Q
o
=
o

9 VeeR

1 VeeR 10 VeeR

Bottom of Board
{as viewed through top of board)

Figure 4-2 100Base-TX SFP Host Board Connector and related pin assisnment
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4.2.1.1 Mating of SFP Transceiver PCB to SFP Electrical Connector

The 100Base-TH 5FP transceiver shall be phyacaly introduced into a host cage, which 15 mounted
otitn the housing motherhoard. The layout of the connector, depicted 1n Figure 4-3, will insure the
correct power up sequence of the 100Base-TXH SFP.

e Fins 1,9 10,11, 14, 17 and 20 wall engage frst.
s Fins 15 and 16 will engage second.
e PFins2 3,4, 56,7 8 12 13, 18 and 19 wll engage last.

The plating of the contacts of the 100Baze-TH 5FP transcerver PCE shall he as specified below:
o  Contact area 076 wm minimum hard gold over 254 -wm minimm thick nickel.

OF WIEW 1 o
OF BOARD 7T = —14 52401
N = (]
i | ) = I
1 1
; S (3.1
oy B- | 0 B0, 05
OVER ] — e —
t OVER FA ; e |l;_..‘rH1
S =
T T A 0 PLA
0.3 = 45 =
.5 MIN r': .
= ey 0 _f:l q ne g 2 .-_‘.L;r.‘:!
= P~ 30,0
1 3
! 10 == Lt |—
EQTTOM WIEW —
(F BOARD v T ]
\  —
||="7—L
) L= —0——.\_ - )
~— Lo gen. o5 L4
g | |_'['3' (0. 13803
0 PLACES

Figure 4-3 Pattern layout for 100Base- TX SFP PCE

End of section
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) ELECROMAGNETIC CONMPATIBILITY AND INMUNITY

The 100Base-TH SFP must be capable of mesting the requirements detailed in thizs section when
inztalled into the host equipment.

5.1 TELECOMMUNICATION SPECIFIC EMC TEST REQUIREMENTS

The 100Base-TH SFP Module shall mest the requirements ofthe following specificati ons:
FCC Chapter 47 Part 15, Sub-Part B, Section 15,109

6 SAFTY AND RELIABILITY
6.1 RELIABILITY

. Service life {operation within the required conditions, see Table 3-2 for details)  » 15 vears
. FIT Rate referenced on tgpt, = 65°C, CL=60%, Ea=0.58eV < 150 Fit

7 DEVICE PACKAGING AND MARKINGS

Each 100Base-TH SFPF wall be in bulk packaging per drawang MD0102 unless otherwise requested
wath specific agreement.

The 100Base-TH SFP transceiver shall also contain the following markings on alabel:

¢  Part number,
¢ Sena mumber
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