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Features
Compliant to IEEE802.3cc 25GBASE-LR

B Upto 25.78 Gb/s data links
B DFB transmitter, PIN photo-detector
B Single LC Connector for bi-directional

application

B Electrical interface compliant to SFF-8431
MSA

B 2-wire interface for management specifications

compliant with SFF-8472 digital diagnostic

monitoring interface for optical transceivers
Operating case temperature: -40 to 85°C
All-metal housing for superior EMI
performance

Maximum power consumption 1.5W
Advanced firmware allow customer system
encryption information to be stored in
transceiver

B RoHS compliant

Applications

High-speed storage area networks

B Custom high-speed data pipes
B 25GE Ethernet
B eCPRIand CPRI

Description

This 25Gb/s SFP28 LR BiDi transceiver is designed to transmit and receive optical data over 10km single mode
optical fiber.

The module optical connection is single LC connector and shall be compatible with 25G SFP28 pluggable and
backward compatible with legacy 10G SFP+ pluggable. The SFP28 LR BiDi module is a dual directional device with
a transmitter and receiver plus a control management interface (2-wire interface) in the same physical package. 2-

wire interface is used for serial ID, digital diagnostics and module control function.
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The module operates by a single +3.3V power supply. The SFP28 LR BiDi module electrical interface is compliant to
OFI CEI-VSR-28G-VSR. It has been designed to meet the harshest external operating conditions including
temperature, humidity and EMI interference. The module offers very high functionality and feature integration,
accessible via a two-wire serial interface.

The transmitter converts 25Gb/s serial PECL or CML electrical data into serial optical data compliant with the
25GBASE-LR standard. An open collector compatible Transmit Disable (Tx_Dis) is provided. Logic “1”or no
connection on this pin will disable the laser from transmitting. Logic “0” on this pin provides normal operation. The
transmitter has an internal automatic power control loop (APC) to ensure constant optical power output across supply
voltage and temperature variations. An open collector compatible Transmit Fault (Tx_Fault) is provided. TX_Fault is
module output contact that when high, indicates that the module transmitter has detected a fault condition related to
laser operation or safety. The TX_Fault output contact is an open drain/collector and shall be pulled up to the
Vcc_Host in the host with a resistor in the range 4.7-10 kQ. TX_ Disable is a module input contact. When TX_Disable
is asserted high or left open, the SFP28 module transmitter output shall be turned off. This contact shall be pulled up
to VeeT with a 4.7 kQ to 10 kQ resistor

The receiver converts 25Gb/s serial optical data into serial PECL/CML electrical data. An open collector compatible
Loss of Signal is provided. Rx_LOS when high indicates an optical signal level below that specified in the relevant
standard. The Rx_LOS contact is an open drain/collector output and shall be pulled up to Vcc_Host in the host with a
resistor in the range 4.7-10 kQ, or with an active termination. Power supply filtering is recommended for both the
transmitter and receiver. The Rx_LOS signal is intended as a preliminary indication to the system in which the SFP28
is installed that the received signal strength is below the specified range. Such an indication typically points to non-

installed cables, broken cables, or a disabled, failing or a powered off transmitter at the far end of the cable.
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Absolute Maximum Ratings

Parameter Symbol Min. Max. Units
Supply Voltage Vce 0 3.6 \%
Storage Temperature Ts -40 85 °C
Operating Case Temperature Ti -40 85 °C
Relative Humidity RH 0 85 %
Damage Threshold THd 3.5 - dBm

Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Units Notes

Case Operating Temperature Tc -40 85 °c

Power Supply Voltage Vee 3.135 3.3 3.465 \Y

Data Rate, each Lane 24.3 25.78125 Gb/s

Data Rate Accuracy -100 100 ppm

Control Input Voltage High 2 Vcc \%

Control Input Voltage Low 0 0.8 Vv

Link Distance with G.652 D 0.002 10 km 1

Notes:
1. When long distance is used, it is recommended to use FEC to guarantee the link budget.

Diagnostics

Parameter Symbol Accuracy Unit Notes
Temperature monitor absolute error DMI_Temp +3 °C Over operating Temp
Laser power monitor absolute error DMI_TX +2dB dB 1
RX power monitor absolute error DMI_RX +2dB dB 1
Supply voltage monitor absolute error DMI_VCC +0.1 \% Full operating range
Bias Current monitor DMI_Ibias +10% mA
Notes:

1. Due to measurement accuracy of different single mode fibers, there could be an additional +/-1 dB fluctuation, or a
+/- 3 dB total accuracy.
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Transmitter Electro-optical Characteristics
Vce =3.135V to 3.465 V, Tc = -40 °C to 85°C

Parameter Test Point Min Typical Max Units Notes
Power Consumption 1.5 w
Supply Current Icc 450 mA
Overload Differential Voltage pk-pk TP1a 900 mV
Common Mode Voltage (Vcm) TP1 -350 2850 mV 1
Differential Termination Resistance At
Mismatch TP 10 % 1MHz
See CEI- 28G-
Differential Return Loss (SDD11) TP1 VSR Equation dB
13-19
Common Mode to Differential
Conversion and Differential to See CEl- 2§G_
Common Mode Conversion TP VSR Equation dB
(SDC11, SCD11) 13-20
See CEI-

Stressed Input Test TP1a Zg(e;(:,’:i/oSnR

13.3.11.2.1
Center Wavelength At .Ref ord.e r nm

information

Center Wavelength Stability A AD -6.5 6.5 nm
Side Mode Suppression Ratio SMSR 30 dB
Average Optical Power Pavg -7 2 dBm 2
Laser Off Power Poff -20 dBm
Optical Modulation Amplitude OMA -4 2 dBm 3
Launch power in OMA minus TDP OMA-TDP -5 dBm
Transmitter and dispersion
senalty (TOP) P TDP 27 dB
Extinction Ratio ER 3 dB
Transmitter Optical Eye Mask {3((113((223((:} {0.31, 0.4, 0.45, 0.34, 0.38, 0.4} 4
Optical Return Loss Tolerance OTL 20 dB
Transmitter Reflectance TR -26 dB
Relative Intensity Noise RIN200OMA -130 dB/Hz

Note:

1. Vcm is generated by the host. Specification includes effects of ground offset voltage.

2. Average optical power shall be measured using the methods specified in TIA/EIA-455-95.
3. Evenifthe TDP < 1 dB, the OMA (min) must exceed this value.

4. Hitratio 5 x 105 hits per sample.
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Receiver Electro-optical Characteristics
Vce =3.135V to 3.465 V, Tc = -40 °C to 85 °C

Parameter Test Point Min Typical Max Units Notes
Differential Voltage, pk-pk TP4 900 mV
Common Mode Voltage (Vcm) TP4 -350 2850 mV 1
Common Mode Noise, RMS TP4 17.5 mV
Differential Termination Resistance Mismatch TP4 10 % At 1MHz
See CEI- 28G-
Differential Return Loss (SDD22) TP4 VSR Equation dB
13-19
Common Mode to Differential Conversion and See CEI- 28G-
Differential to Common Mode Conversion TP4 VSR Equation dB
(SDC22, SCD22) 13-21
Common Mode Return Loss (SCC22) TP4 -2 dB 2
Transition Time, 20 to 80% TP4 9.5 ps
Vertical Eye Closure (VEC) TP4 5 dB
Eye Width at 10-'5 probability (EW15) TP4 0.57 ul
Eye Height at 10-'3 probability (EH15) TP4 228 mV
Center Wavelength Ar i Ref ord.er nm
information
Damage Threshold THd 3 dBm 3
Average Receive Power -13.3 2 4
Unstressed Receiver Sensitivity (OMA) Sens -11.3 dBm 5
LOS Assert LOSA -30 dBm
LOS De-assert LOSD -13 dBm
LOS Hysteresis LOSH 0.5 dB
Receiver Reflectance RRr -26 dB
Note:
1. Vcm is generated by the host. Specification includes effects of ground offset voltage.
2. From 250MHz to 30GHz.
3. The receiver shall be able to tolerate, without damage, continuous exposure to an optical input signal having this

»

o

average power level.

Average receive power (min) is informative and not the principal indicator of signal strength. A received power
below this value cannot be compliant; however, a value above this does not ensure compliance.

Receiver sensitivity (OMA), (max) is informative. The bit error ratio (BER) shall be less than 5x 10 -5,
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Block Diagram of Transceiver
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Pin Assignment
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Pin Descriptions

PIN Logic Symbol Name / Description Note

1 VeeT Module Transmitter Ground 1

2 LVTTL-O TX Fault Module Transmitter Fault

3 LVTTL-I TX Dis Transmitter Disable; Turns off transmitter laser output

4 LVTTL-I/O SDA 2-Wire Serial Interface Data Line 2

5 LVTTL-I SCL 2-Wire Serial Interface Clock 2

6 MOD_DEFO0 Module Definition, Grounded in the module

7 LVTTL-I RSO Receiver Rate Select

8 LVTTL-O RX_LOS Receiver Loss of Signal Indication Active LOW

9 LVTTL-I RS1 Transmitter Rate Select (not used)

10 VeeR Module Receiver Ground 1

11 VeeR Module Receiver Ground 1

12 CML-O RD- Receiver Inverted Data Output

13 CML-O RD+ Receiver Data Output

14 VeeR Module Receiver Ground 1

15 VccR Module Receiver 3.3 V Supply

16 VeceT Module Receiver 3.3 V Supply

17 VeeT Module Transmitter Ground 1

18 CML-I TD+ Transmitter Non-Inverted Data Input

19 CML-I TD- Transmitter Inverted Data Input

20 VeeT Module Transmitter Ground 1
Notes:

1. Module ground pins GND are isolated from the module case.2. Shall be pulled up with 4.7K-10Kohms to a voltage
between 3.15V and 3.45V on the host board.
2. Shall be pulled up the voltage between 3.15V and 3.47V with 4.7K — 10Kohms on the host board.
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Control and Status I/0 Timing Characteristics

SFP28-Bidi
Optical Transceiver
OPAX-W10-xx-IB Datasheet

Timing characteristics of control and status I/O are compatible with SFF-8431-MSA.

Farameter Symibral Min. | Max. | Ui Condilions

Tr_Tisable assert Hma i_nff 100 s Rlsing edge of Tx_Disshie to &l of output signal
balow (0% of nominal

Tx_Iisable negate time i_oo 2 al falling edge of Tx_Disabla io rise of oatpal signal
aharve 20% of nominal This oaly applies In norma]
operation, not during siacl up or Eult recovery.

Time b Inftialize 2-wire Interface t_Tw_start_ap 300 ms | From power on of hot pheg after the supply meet-
Ing SFF3431

Time ko Iniialize i_stari_lp 30 ms. | From power supplles meeting SFFE43 or bot plog
or Tx disable negated during power up, or
Tx_Fault recovery, until non-cooled power level 1
part {or non-cooled power level 11 part already
enabled 21 power leval 11 for Tx_Fault recovery) s
fully operational

Time to Inittalize cooled module t_start_wp- cooled =i £ From power supplles meeting SFradst or ot plug,

and 1ime (o powsr ip & coaled or Tx disable negated during power upor Tx_Fault

midule b Power Level [T recovery, untll cooled power level 1 part {or cooled
power leva 11 part during Gult recowvery) is fully
operativnal Also, from stop bl low-io- high SDA
transiiion enzbilng Power Level 1T uotll cooled
madule 15 fislly operational

Time ko Powar Up bo Leval I |_power_favall ki ms Erom stop bit low-to-high S04 ransition enabling
power level 11 untll non-cooled modide ts fully
operatinnal

Time to Pover Down from Level 11 i_powar_down 3] ms From stop bit bow-to-high SDA transition dls-
abling power level 1T untf] module i within power
lewal 1 requirements

Tx_Fault assart Tx_Faull_on 1 M5 From ooourrence of fault o assertion of Ti_Fault

Tx_Fault assert for cooled module | Tx_Paul_on_cooled 5 ms . | From ooourrence of fault o assertion of Tx_Fault

Tx_Fault Resst t_resat 1o us Time Tx_DMzable must ba held high to reses
Tz_Fault

RS0, BS1 rate select timing for FC t_RS0_FC, 5] 5 From assertion il stable owstpuet

L_RE1_FC

B0, RE1 rate select timing non FC i RS0, 1RSI 24 ms | From assertion il stable outpud

Bx_ L% asserl defay {_los_om LKD) HIE From occurrence of boss of signa] to assertion of
Rx_LOS

Bx_LOS negate delay i_tos_odf 100 us From ocourrence of presance of signal to negatlon
of Rx_LOs
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Dimensions
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Optical Receptacle Cleaning Recommendations :

All fiber stubs inside the receptacle portions were cleaned before shipment. In the event of contamination of the optical
ports, the recommended cleaning process is the use of forced nitrogen. If contamination is thought to have remained,
the optical ports can be cleaned using a NTT international Cletop® stick type and HFE7100 cleaning fluid. Before the

mating of patch-cord, the fiber end should be cleaned up by using Cletop® cleaning cassette.

Cleaning of patch-cord Cleaning of fiber stub

@insert  @load
b (3rotate

S '\Position
I i}
1. Insert
Ensure that stick is held straight when inserting into
sleeve.
2. Load

Apply sufficient pressure (approx 600-700g) to
ensure ferrule a little depressed in sleeve.

3. Rotate
Rotate stick clockwise 4-5 times, while ensuring
direct contact with ferrule end-face is maintained.

Notice:  Number of possible wipes:
Maintenance (repair) ~1 use / piece
Equipment construction: 4 uses
piece (max.)

Note: The pictures were extracted from NTT-ME website. And the Cletop® is a trademark registered by NTT-ME

Optech Technology Co., Ltd. Version: A1
2F., No.41, Ln. 221, Ganggian Rd., Neihu Dist., Taipei City 114, Taiwan, R.O.C. Page 11 of 12
Tel: +886-2-2656-0588 Fax: +886-2-2656-0599

http://www.optech.com.tw e-mail: sales@optech.com.tw




SFP28-Bidi

t @ Optical Transceiver
0 e c OPAX-W10-xx-IB Datasheet

optimize your networking

Ordering Information

Model Number Part Number Reach TX/RX Temperature
SFP28-BWDM-10-27-I OPAX-W10-27-1B 10 km 1270/1330 -40°Cto 85 °C
SFP28-BWDM-10-33-I OPAX-W10-33-1B 10 km 1330/1270 -40°Cto 85 °C

Modification History

Description

Revision

A1 Jul. 2024 Initial Release

Note: All information contained in this document is subject to change without notice.
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