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FOCUS-1512-120D
Sngle-mode SFP Transceiver
120Km Transmisson with

I nter nally-calibrated DDM

Feature

B Compliant with SFP Transcaiver SHF-8472 MSA
gpedification with interna cdibration

B Compliant with proposed spedifications for IEEE

802.3z/Gigabit Ethernet

Compliant with Industry Standard RFT Electricd

Connector and Cage

100? differentid AC coupled CML Outputs

Sngle + 3.3V Power Supply and TTL Logic Interface

Up to 1.25Gh/s bi-directiond datalink

1550nm Uncooled DFB Laser Transmitter

APD Recaiver

Up to 120km transmisson distance

Hat Aluggable

Duplex LC Connector interface

Metd endlosure, for Lower EMI

Class 1 Lasr Product Compliant with the Requirements of I1EC 60825-1 and IEC 60825-2

Applications

€ Gigabit Ethernet

€ Fibre channd

€ Switch to Switch interface

€ Switched backplane gpplications
¢ Flesave interface

Description

The FOCUS-1512-120D pluggable transceiver module is a high performance integrated duplex
data link for bi-directional communication over single mode optical fiber. It is compliant with
the MSA Small Form Factor Pluggable (SFP) specification. The transceiver can support GbE
(1.25Gh/s) as wel as 1x Fiber channd (1.062Gh/s) operations.

The FOCUS- 1512-120D series are designed to be compliant with SF~8472 SFP Multi-source
Agreement (MSA).

Absolute Maximum Ratings

Parameter Symbol Min. Max. Unit
Storage Temperature Ts -40 +85 °C
Supply Voltage \eeo -0.5 3.6 V
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Recommended Oper ating Conditions

Parameter Symbol | Min. | Typical | Max. Unit
Operating Ambient Temperature Ty 0 +70 °C
Power Supply Voltage Vee 3.15 |33 345 V
Power Supply Current | 300 mA
Surge Current | Qree +30 mA

PERFORMANCE SPECIFICATIONS- ELECTRICAL
(PC<Tc<+80°C; +3.15V<Vcee<+3.6V

Par ameter | Symbol [ Min. | Typ. [ Max. | Unit | Notes

TRANSMITTER

CML/PECL  Inputs .
(Differertial) Vin 400 2500 mVpp | AC coupled inputs
Input Impedance | . .
(Differertial) Zin 85 100 | 115 oms | Rin> 100 kohms @ DC
Tx_DISABLE Input
Voltage - High 2 345 v
Tx_DISABLE Input
Voltage - Low 0 08 v
Tx_ FAULT Output ) lo=400uA; Hog Vce
Valtage - High Vce-0.5 Vceet0.3 |V
Tx_FAULT Output -
Vditage-- Low 0 0.5 Vv lo=-4.0mA
RECEIVER
CML Outputs .y
(Differential) Vou 40 g0 | 1200 PP | AC coupled outputs
Output  Impedance

(Differential) Zout 85 100 | 115 ohms
Rx_LOS Output _ .

\oltage- High Vee-0.5 Veet0.3 | V lo=400uA; Host Ve
Rx LOS — Output 0 08 V| lo=-40mA

\Voltage- Low

Measured with 27 - 1
Totd Jtter [ Pk -Pk] | TJ 130 pS PRBS@4.25Gm
, VoH 25 Vv . .

MOD_DEF(0:2) VoL 0 05 v With Serid ID

OPTICAL SPECIFICATIONS
(PC<Tc<+80°C; +3.15V<Vce<+3.6V

Parameter Symbal | Min. | Typ. | Max | Unit | Notes

9D‘i‘;”naer SMFcore 100 | Km | BER<LOE-12@1.25/10625GBad
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TRANSMITTER

Optical Center
Wavelength I 1530 | 1550 | 1570 | nm
Spectrd Width O 1 nm | RMS
Optical Transmit
Power Po 0 5 dBm | Average @350nm
Side Mode
Suppresson Ratio MR 40 0 dB
Extinction Ratio
@1.25Gops ER 9 dB | PLY/PO
Measured  with 2 - 1
Totd Jtter TJ 170 | ps PRBS@4.25Gkp0s
Quiput RiselFall | g 04 |ns | 2080% measured @ 4.25GBaud
RECEIVER
Optical Input
Wavdlength I 1100 1650 | nm
Recelver
Sensitivity 0 | dBm
Opticad  Return ORL 1 4B
Loss
RX_LOS - Measured on transition - Low to
Assarted Pa 29 dBm | g
RX_LOS | pg 17 | dBm Measured on trandtion - High to
Deasserted Low

SFP Transceiver Electrical Pad Layout

Towerds Bezd 64

1

2

3

5

6

7

IIRRNNNEND

Veel

Tx _Fault
Tx Dissble
MOD_DEF(2)
MOD_DER(1)
MOD_DEHQ0)
Rete Sdect
LOS

VeeR

VeeR

Veel

TD-

TD+

Veel

Veel

VceR

VceR

RD+

RD-

VeeR

9 TowadsASIC

IRRNNNNND

Pages




www . focus-efc.com

Pin Function Definitions

Pin Plug

NUM. Name FUNCTION Seq. Notes

1 VeeT Tranamitter Ground 1

Transmitter Fault

2 TX Fault Indication 3 Note 1

3 TX Dissble | Transmitter Dissble 3 Note 2, Module disables on
high or open

4 MOD-DEF2 | Module Definition 2 3 Note 3, 2 wire serid 1D
interface

5 MOD-DEFL | Modue Defirition 1 3 Note 3, 2 wire senid ID
interface

6 MOD-DEFO | Made Defirition 0 3 Note 3, 2 wire senid 1D
interface

7 Rate Sdect Not Connect 3 Function not available

8 LOS Lossof Sgnd 3 Note 4

9 VeeR Receiver Ground 1 Note 5

10 VeeR Receiver Ground 1 Note 5

11 VeeR Recever Ground 1 Note 5

12 RD- Inv. Recaived Data Out 3 Note 6

13 RD+ Recelved Data Out 3 Note 7

14 VeeR Recever Ground 1 Note 5

15 VceR Receaiver Power 2 3.3+ 5%, Note7

16 VceT Transmitter Power 2 33+ 5%, Note7

17 VeeT Tranamitter Ground 1 Note 5

18 TD+ Tranamit Dataln 3 Note 8

19 TD- Inv. Transmit Dataln 3 Note 8

20 VeeT Tranamitter Ground 1 Note 5

Notes:

1) TX Fault is an open collector/drain output, which should be pulled up witha4.7K —10K?
resistor on the host board. Pull up voltage between 2.0V and VccT, R+0.3V. When high, output
indicates alaser fault of some kind. Low indicates normal operation. In the low state, the output
will be pulled to <0.8V.

2) TX disable is an input that is wsed to shut down the transmitter optical output. It is pulled up
withinthemodulewitha4.7—- 10K ? redigtor. Its states are:

Low (0 — 0.8V): Tranamitter on

(>0.8, < 2.0V): Undefined

High (20 — 3.465V): Transmitter Dissbled

Open: Tranamitter Disabled
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3) Mod-Def 0,1,2. These are the module definition pins. They should be pulled up with a 4.7K —
10K ? resistor on the host board. The pull-up voltage shall be VccT or VeeR (see Section 1V for
further details). Mod-Def O is grounded by the module to indicate that the module is present
Mod-Def 1 is the clock line of two wire seria interface for serial ID Mod-Def 2 is the data line
of two wire serid interface for serid ID

4) LOS (Loss of Signa) is an open collector/drain output, which should be pulled up with a
4.7K — 10K? resistor. Pull up voltage between 2.0V and VccT, R+0.3V. When high, this output
indicates the received optical power is below the worstcase receiver sensitivity (as defined by
the standard in use). Low indicates norma operation. In the low state, the autput will be pulled
to<0.8V.

5) VeeR and VeeT may be interndly connected within the SFP module.

6) RD-/+: These are the differential receiver outputs. They are AC coupled 100? differential
lines which should be terminated with 100? (differential) at the user SERDES. The AC
coupling is done inside the module and is thus not required on the host board. The voltage swing
on these lines will be between 370 and 2000 mV differential (185-1000 mV single ended) when
properly terminated.

7) VceR and VecT are the receiver and transmitter power supplies. They are defined as 3.3V
+ 5% at the SFP connector pin. Maximum supply current is 300mA. Recommended host board
power supply filtering is shown below. Inductors with DC resistance of lessthan 1 ohm should
be used in order to maintain the required voltage at the SFP input pin with 3.3V supply voltage.
When the recommended supply-filtering network is used, hot plugging of the SFP transceiver
module will result in an inrush current of no more than

30mA greater than the steady state value. VccR and VccT may be internally connected  within
the SFP transceiver module.

8) TD-/+: These are the differential transmitter inputs. They are AC-coupled, differential lines
with 100? differentia termination inside the module. The AC coupling is done inside the
module and is thus not required on the host board. The inputs will accept differential swings of
500 — 2400 mV (250 — 1200mV single-ended), though it is recommended that values between
500 and 1200 mV differentid (250 — 600mV single-ended) be used for best EMI performance.
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Recommend Circuit Schematic

vCe 8.3V SFP Module
Protocol V¢ > 1uH
10u. o
0.1u Vet
RES1 TuH —I’O_lu 10k
Tx_Disabl Tx_Disable
Tx_Fault
Tx_Faul
|
TD+ ]
0.01
8| LaserDriver N
0.01 R
TD- |
b e | Laser Diod
rotoco
Vee
SaDesIC v
RES1 10uf_£'l” VceR |
. |
RD+ ]
0.01uf
RES1 IAmplifie] X
0.01uf B
|
RD- ] Photodiode
Rx_LOS RESL q Rx_LOS
%3,3v VeeR
Mod_def2
) Mod defl EEPROM
PLD/PAL Mod_def0

RES1 = 4.7k to 10k

DIGITAL DIAGNOSTIC MONITORING INTERFACE

Eoptolink SFP transceivers support the 2-wire serial communication protocol as defined in the
SFP Multi-Source Agreement (MSA). The FOCUS-1512-120D SFP transceivers are provided
with enhanced digital diagnostic monitoring interface (DDMI) which alows red-time accessto
device operating parameters such as transceiver temperature, laser bias current, transmitted
optica power, received optica power and transceiver supply voltage. It aso defines a system of
darm flags, which derts end-users when particular operating parameters are outside of afactory
set normd range. The SFP is fully compliant to the SFF-8472 Rev. 9.3 specification.

The SFP MSA defines a 256-byte memory map in EEPROM that is accessible over a 2wire
seria interface at the 8 bit address 1010000X (AOh). The digital diagnostic monitoring interface
makes use of the 8 bit address 1010001X (A2h), sothe originally defined serial 1D memory map
remains unchanged. The interface is identical to and is thus fully backward compatible with the
SFP Multi Source Agreemen.

Eoptolink SFP with DDMI are externally calibrated (bit 4 is set at address 92) which means that

the measurements are raw A/D vaues and must be converted to rea world units using
cdibration congtants sored in the EEPROM location 56-95 a 2 wire serid bus address A2h.
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For detailed interface information, please refer to SFF-8472 rev. 9.3 specification.

M echanical Specifications
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DIMENSIONS IN MILIIMETERS

Ordering information

Part No. Data Rate L aser Riber Distance thical
Type interface
FOCUS-1512-120D 1:0625/ 1.25Gbps with digital | 1550nm SME 100Km LC
diagnostic DFB
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