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25Gbps 1310nm SFP28 Transceiver
FBC-D2531K40T

Features

= Hot-pluggable SFP28 form factor

= Up to 30Km reach for G.652 SMF without FEC

= Up to 40Km reach for G.652 SMF with FEC

= Infernal CDR on both Transmitter and Receiver channel
= Transmitter: cooled 25Gb/s 1310nm EML TOSA

= Receiver: 25Gb/s APD ROSA

= Single 3.3V power supply
= Power dissipation < 2W

= Industrial case temperature range: -40°C to 85°C

. Duplex LC receptacle
= Digital diagnostics functions are available via the 12C interface

«  ROHS-6 compliant @

Applications
»  25GBASE-ER Lite Ethernet
»  CPRI/eCPRI Option 10

Description
This product is a 25Gb/s transceiver module designed for optfical communication compliant to Ethernet 25G ER Lite standard. Its
high performance 25G application up to 30km/40km(with FEC) Links. The product is designed with form factor,

optical/electrical connection and digital diagnostic inferface according to the SFP+ Multi-Source Agreement (MSA).

Block Diagram
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Parameter

Supply Voltage Vcc 0 3.6 \%
Operating Case Temperature Top -40 +85 °C
Storage Temperature Ts -40 +85 °C
Operating Humidity - 5 85 %
Damage Threshold, each Lane THd -3.0 dBm
Recommended Operating Conditions

Parameter Symbol Min Typical Max Unit
Operating Case Temperature Tc -40 +85 °C
Power Supply Voltage Vcc 3.13 3.3 3.47 \Y
Power Supply Current lcc 600 mA
Data Rate, each lane 25.78125 Gb/s
Data Rate Accuracy -100 100 ppm
Link distance with G.652(without FEC) 30 Km
Link distance with G.652(with FEC) 40 Km

Optical and Electrical Characteristics

Parameter

Transmitter
Data rate BR 25.78 Gbps
SDDI11 TP1 CEI-28G-VSR Equation 13-19 dB
SDC11,SCD11 TP1 CEI-28G-VSR Equation 13-20 dB
Stressed Input Test TP1a CEI-28G-VSR Section 13.3.11.2.1
Differential data input swing VIN,PP 150 1100 mV
Input Differential Impedance ZIN 90 100 110 Q
Centre Wavelength Ac 1295 1310 1325 nm
Spectral Width (-20dB) o 1 nm
Side Mode Suppression Ratio SMSR 30 dB
Average Output Power Pavg -3 6 dBm
Optical Modulation Amplitude 0 4 dBm
Extinction Ratio ER 7 dB
Transmitter and dispersion penalty 2.7 dB
RiN200MA -130 dB/HZ
Optical return loss tolerance 20 dB
Transmitter reflectance -26 dB
Average Launch Power  OFF
fransmitter Poft 30 dBm
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Parameter

Transmitter eye definition
. . {0.31,0.4,0.45,0.34,0.38,0.4} 1
{X1,X2,X3,Y1,Y2,Y3}Hit ratio 5E-5
Disable 2.0 \ele Vv
TX Disable
Enable 0 0.8 Vv
Fault 2.0 Vcc Vv
TX Fault
Normal 0 0.8 Vv
Receiver
Datarate BR 25.78 Gbps
SDD22 TP4 CEI-28G-VSR Equation13-19 dB
SDC22, SCD22 TP4 CEI-28G-VSR Equation 13-21 dB
SCC22 TP4 -2 dB
Transition Time,20% to 80% TP4 9.5 ps
Vertical Eye Closure(VEC) TP4 5.5 dB
Eye Width at E-15 probability EW15 0.57 Ul
Eye Height at E-15 probability EH15 228 mV
Average Receive Power -23 -5 dBm
Unstressed Receiver Sensitivity (OMA) SEN -19 dBm BER=5E-5
Receiver Reflectance -26 dB
LOS De-Assert LOSD -26 dBm
LOS Assert LOSA -24 dBm
LOS Hysteresis 0.5 dB
Differential data output swing Vout,PP 300 900 mV
High 2.0 Vcc \
LOS
Low 0.8 Vv

Notes 1: Transmitter eye compliant to IEEE 802.3cc 25G-ER;

www.fiberstamp.com
sales@fiberstamp.com

FIBERSTAMP Co,.Ltd.




’/N .
% Wail The puture 54 |
Data S /

sm@

FIBERSTAMP

Timing and Electrical

Parameter Syrbol Min. | Max. | Uit Conditions

Tx_Disable assert time t_off L1 us Rising edge of Tx_Disable to fall of output signal
bebow 10% of nominal

Tx_Dizable negate time t_on 2 ms Falling edge of Tx_Disable to rise of output signal
above 20% of nominal. This only applies in normal
operation, not during start up or faolt recovery.

Time to initialize 2-wire interface t_2w_start_up 300 ms | From power on or hot plug after the supply meet-
ing Table 8.
Time to initialize t_starl up k1) ms From power supplies meeting Table 8 or hot plug

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 at power lewel 1T for Tx_Fault recovery] is

fully operational.
Time to initialize cooled module t_start_up_cooled a0 5 From power supplies meeting Tzble 8 or hot plug,
and time to power up a cooled or Tx disable negated during power up or Tx_Fault
maodule to Power Level 1T recovery. until cooled power level 1 part (or cooled

power level 11 part during fault recovery] is fully
operational. Also, from stop bit low-to-high SDA
transition enabling Power Level IT until cooled
module s fully operational

Time to Power Up to Level 11 t_power_levell 300 ms | From stop bit low-to-high SDA transition enabling
power level 1T until non-cooled module is fully
operational

Time to Power Down from Level 1T t_power_down 300 ms | From stop bit low-to-high SDA transition dis-

abling power level 11 until module is within power
level I requirements

Tx_Fault assert Tx_Fault on L ms From cccurrence of fault to assertion of Tx_Fault
Tx_Fault assert for cooled module | Tx_Fault on_cooled 50 ms From occurrence of fault to assertion of Tx_Fault
Tx_Fault Reset L reset 10 us Time Tx_Disable muest be held high to reset
Tx_Fault
RS, RS1 rate select iming for FC t RS0 FC, L us From assertion till stable output
t_RS1_FC
RS0, RS1 rate sefect timing non FC t RS0t RS 24 ms From assertion till stable oatput
Rx_LOS assert delay t_los on L ey us From occurrence of boss of signal to assertion of
Rx_LOS
Rx_LOS negate delay t_los_off 100 us From cccurrence of presence of signal to negation
of Rx_LOS
Diagnostics
Parameter i Accuracy Calibration
Temperature -40 fo +85 °C +5° C Internal / External
Voltage 3.0f0 3.6 \ +3% Internal / External
Bias Current 0 to 100 mA +10% Internal / Externall
TX Power Oto7 dBm +3dB Internal / External
RX Power -20to -7 dBm +3dB Internal / External

Digital Diagnostic Memory Map
The fransceivers provide serial ID memory contents and diagnostfic information about the present operating conditions by the

2-wire serial interface (SCL, SDA).

The diagnostic information with internal calibration or external calibration all are implemented, including received power

monitoring, fransmitted power monitoring, bias current monitoring, supply voltage monitoring and temperature monitoring.

The digital diagnostic memory map specific data field defines as following.
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2 wire address 1010000X (AOh)

Data Sh

2 wire address 1010001X (A2h)

0 0
Alarm and Warning
Serial ID Defined by Thresholds (56 bytes)
SFP MSA (96 bytes) 22 Cal Constants
(40 bytes)
95 95
B Real Time Diagnostic
Vendor Specific Interface (24 bytes)
(32 bytes) 119 Vendor Speciic 8 b )
endor Specific ytes
127 127
User Writable
Reserved EEPROM (120 bytes)
(128 bytes) 247 —
Vendor Specific (8 bytes)
255 255
Pin Definitions
VEER 10
n VEER RS1 |: 9
12 RD- RXLOS [ g
i —— L |
14 [ VER oo ass e
- 15 e scL 5 -
TowARD HosT 16 :| VeeT |: TowWARD
wiTH DIRECTION SDA |: 4 BEZEL
OF MopuLe 17 :I VET 1% Disaiis |: 3
INSERTION ™ -
18 * Tx_FauLt |: 2
N |
20 [ V=T
| — ) )
:: 4 ] /
'- [
- BoTtrom OF l:l Tor VIEw
TowARD HosT /T gamoas / OF BOARD /
wiTH DIRECTION [ 1 TopTHrousH \ [
oF MoDULE mm = [ \
INSERTION — ) [ )
’ L1 /
, | .. \ 2 | \.
# | J
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Pin Descriptions

Name / Description

1 VeeT Module Transmitter Ground 1
2 LVTTL-O TX_Fault Module Transmitter Fault 2
3 LVTTL-I TX_Dis Transmitter Disable; Turns off fransmitter laser output

4 LVTTL-I/O SDA 2-Wire Serial Interface Data Line 2
5 LVTTL- SCL 2-Wire Serial Interface Clock 2
6 MOD_ABS Module Definition, Grounded in the module

7 LVTTL- 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- D+ Transmitter Non-Inverted Data Input

19 CML-I D- 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.
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Recommended Interface Circuit

SFP+ GND
w | —r—hm To Host Board Receiver
VEER
-'—,@ GND  Host
RD- 100ahm Diff T +3.3v
M
RD+
_K.1uF uF _B.uF
VEER -T—
4.7uH
VCCR YY"
ee b Lor A8
.y
VEET 1uF 2uF :0:.1uF
TD+
100ohm Dl
TD- J7
L~ e
VEET i
l —-k——*—( ~~<TXTATE] From Host Board Driver
GND
Host
+3.3V
SFP+ GND
PCB_Bov | 10K 10K 10K 10K 10K
VEER
RS1
RX_LOS (RO
RSO <Faie_Selecl)
|mop-pEFo o Der>
sCL (EC SCL]*
SDA <ZC S0A] *
beHie *
TX_FAULT {TX Faull >
VEET
% Open Collector Diviar
GND
Mechanical Dimensions
45.00 £0.20
4] 80 40 15
2.55 34 60 4030 |
| |
@ '_' .
0[5 ﬁ*m%_g_ﬁ
macwe Sl Ca| | o
® =0 l s

21.20

11.55

=
el

§.25 £0.05

w A-A

2.25 4010
850 40

13 4 max

1 4mas
13.55 40,20

36,75 REF

Ordering information

Part Number Product Description

FBC-D2531K40T 25Gbps, 1310nm; SFP28, 30Km/40km(FEC), DDM  -40°C ~ +85°C
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Important Notice
Performance figures, data and any illustrative material provided in this data sheet are typical and must be specifically
confirmed in writing by FIBERSTAMP before they become applicable to any particular order or contract. In accordance with

the FIBERSTAMP policy of continuous improvement specifications may change without notice.

The publication of information in this data sheet does not imply freedom from patent or other protective rights of FIBERSTAMP or

others. Further details are available from any FIBERSTAMP sales representative.
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