Datasheet

50G SFP56 Active Optical Cables

Features

= Hot-pluggable SFP56 form-factor connectors

= Full-duplex active optical cables

= 850nm VCSEL array and PIN photo-detector array

= Internal CDR circuits on both receiver and transmitter channels

= Support CDR bypass

= Compliant with SFP56 MSA and |IEEE 802.3cd 50GBASE-SR
= Data rate up to 53.125Gbps

= Power consumption < 3W per end

= Length up to 70m (OM3) or 100m (OM4) over MMF

= Operating case temperature range from 0°C to 70°C

= 3.3V power supply voltage

= RoHS compliant (lead free)

Applications
« |EEE 802.3cd 50GBASE-SR

Description

The FiberStamp 50G SFP56 Active Optical Cable is a single-Channel Active Optical Cable for 26.5625GBd PAM4 Ethernet
Applications. It is a high performance module for short-range data communicatfion and interconnect applications which
operate at 53.125Gbps up to 70 m using OM3 fiber or 100 m using OM4 fiber. This module is designed fo operate over
multimode fiber systems using a nominal wavelength of 850nm. The electrical interface uses a 20 contact edge type
connector. This module incorporates FiberStamp proven circuit and VCSEL technology to provide reliable long life, high

performance, and consistent service.
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Absolute Maximum Ratings
Parameter Symbol Min Max Unit
Supply Voltage Vcc -0.3 3.6 Vv
Input Voltage Vin -0.3 Vcc+0.3 Vv
Storage Temperature Tst -20 85 °C
Case Operating Temperature Top 0 70 °C
Humidity (non-condensing) Rh 5 95 %
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Recommended Operating Conditions

Datasheet

Parameter Symbol Min Typical Max Unit
Supply Voltage Vcc 3.13 3.3 3.47 \
Operating Case temperature Tca 0 70 °C
Data Rate Per Lane fd 26.5625 GBd
Humidity Rh 5 85 %
Power Dissipation Pm 2.8 3 W
Electrical Specifications
Parameter Symbol Min Typical Max Unit
Differential input impedance Zin 90 100 110 ohm
Differential Output impedance Zout 90 100 110 ohm
Differential input voltage amplitude AVin 900 mVp-p
Differential output voltage amplitude AVout 900 mVp-p
Skew Sw 300 ps
Bit Error Rate BER 2.4E-4 -
Near-end Eye Width at 10A-6
probability (EWé) 0.265 ul
Near-end Eye Height at 10A-6
probability (EHé) 70 mV
Far-end Eye Width at 10A-6
orobability (EW6) 0.20 ul
Far-end Eye Height at 10A-6
orobability (EH6) 30 mv
Near-end Eye Linearity 0.85 -

Notes:

1. BER=2.4E-4; PRBS31Q@26.5625GBd. Pre-FEC
2. Differential input voltage amplitude is measured between TxnP and TxnN.

3. Differential output voltage amplitude is measured between RxnP and RxnN.
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Optical Characteristics

Table 3 - Optical Characteristics

Parameter Symbol Min Typical Max Unit Notes
Transmitter

Centre Wavelength AC 840 850 860 nm -

RMS spectral width AN - - 0.6 nm -

Average launch power, each

Pout -6 - 4 dBm -
lane
Optical Modulation Amplitude ) )
(OMAouter), each lane OMA 4 3 dBm
Transmitter and dispersion eye
closure(TDEC) TOEC 49 db
Extinction Ratio ER 3 - - dB -
Averoge launch power of OFF 30 dB )
tfransmitter

Receiver

Centre Wavelength AC 840 850 860 nm -
Receiver Sensitivity in OMAout RXsen -6.5 dBm 1
Stressed Receiver Sensitivity in 34 dBm !

OMAout

Maximum Average power at
receiver, each lane 4 dBm -
input, each lane

Minimum Average power at

receiver , each lane 79 dBm

Receiver Reflectance -12 dB -
LOS Assert -10.5 dBm -
LOS De-Assert - OMA -10 dBm -
LOS Hysteresis 0.5 dB -

Notes:

1. Measured with conformance test signal at TP3 for BER = 2.4E-4 Per-FEC
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Timing and Electrical

Table 4 - Timing and Electrical

Datasheet

Parameter Symbol Min. | Max Condifions

Tx_Disable assert timie t_off 100 s Rising edpe of Tx_Diszhle to fall of output signal
bebow 10% of nominal

Tx_Disable negate time t_on 2 ms | Falling edge of Tx_Disable to rise of output signal
above 90% of nominal. This only applies in normal
operation, not during start wp or faolt recovery.

Time to initizlize 2-wire interface t_2w_start up 300 ms | From power on or hot plug after the supply meet-
ing Tzhle 8.

Time to initialize t_start_up L] ms | From power supplies meeting Table 2 or hot plug
or Tx disable negated during power up, or
Tx_Fault recovery, until non-cooled power level 1
part {or non-cocled power level 11 part already
enabled at power level I for Tx_Fault recovery) is
fully operational.

Time to initizlize cooled module t_start up cooled air 5 From power supplies meeting Table 8 or hot plug,

and time to power up a cooled or Tx dizable negated during power up or Tx_Fault

miodule to Power Level 11 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
miodule is fully operational

Time to Power Up to Lewel 11 t_power_level2 300 ms | From stop bit low-to-high S04 transition emabling
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 1 ms | From eccurrence of fault to assertion of Tx_Fault

Tx_Fault assert for cooled module | Tx_Fault on_cooled 50 ms | From eccurrence of fzult to assertion of Tx_Fault

Tx_Fault Reset L reset 10 s Time Tx_Drisable must be held high to reset
Tx_Fault

RS0, R51 rate select iming for FC t_RS0_FC, Sy ps | From assertion till stable outpat

t RSI_FC

RS0, RS1 rate select iming non FC t RS0,t_RS1 24 ms | From assertion till stable output

Rx_LOS assert delay t Ios on 100 us From occurrence of boss of signal to assertion of
Rx LOS

Rx_LOS negate delay t los_off 100 s From accurrence of presence of signal to negation
of Rx_LOS

Digital Diagnostic Memory Map
The transceivers provide serial ID memory contents and diagnostic 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.

2 wire address 1010000x (AOh) 2 wire address 1010001x (A2h)

Alarm and Warning
Threshold (56 bytes)
Serial ID Defined by
SFP MSA (96 bytes)

55

Cal Constants
(40 bytes)
95

Real Time Diagnostic

119 Interface (24 bytes)

Vendor Specific
(32 bytes)

Vendor Specific (7 bytes)
Page Select Byte (Optional)

/\

126
127

128

Reserved, SFF-8079
(128 bytes)
User Writable
Control Vendor
EEPROM (120 bytes) Functions| |Reserved| | gpecific
247

255  Vendor Specific (8 bytes)
Page 00h/01h Page 02h Pages Pages
03h-7Fh 80h-FFh
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Pin Definitions

Datasheet

VEER 10
H VeeR RS1 R
12 RD-  Rx LOS 3
13 RD+ s 7
s ek Mop_ABS 6
15 VeceR
SCL 5
Towarp HosT 16 VeeT s TOWARD
WITH DIRECTION SDA BEZEL
of MoDULE 17 VEEY s Disiiiii 3
INSERTION G -
18 Tx_Fault 2
19 TD- . i
20 VEET
10
TewARDHosT =g v
WITH DIRECTION %“J"ﬁ?&'ﬁ?&
OF MODULE Boarp
INSERTION
1
Pin Descriptions
PIN Logic Symbol Name / Description Note
1 Veel 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-I SCL 2-Wire Serial Interface Clock 2
6 MOD_ABS 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 Veel Module Transmitter Ground 1
18 CML- TD+ Transmitter Non-Inverted Data Input
19 CML- TD- Transmitter Inverted Data Input
20 Veel Module Transmitter Ground 1
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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.

Recommended Interface Circuit
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Mechanical Dimensions

f SFP LUST CAF | [ncle

/SF;‘ Label /"I]pﬂtui. Fheer Cokle /—(uup Labe /—L[-Lnt'h Bl
5 = i
f
3670 043 4E20 £ 050 el

13,40 F0P5

950

Ly o] BOEEGIS

P56 SFP3E

FiberStamp Co., Ltd.

sales@fiberstamp.com
www . fiberstamp.com



mailto:sales@fiberstamp.com
http://www.fiberstamp.com

Datasheet

Regulatory Compliance
FiberStamp 50G SFP56 Active Optical Cables are Class 1 Laser Products. They are certified per the following standards:

Feature Agency Standard
Laser Eye Safety FDA/CDRH CDRH 21 CFR 1040 and Laser Notice 50
Laser Eye Safety TO0V EN 60825-1:2007

EN 60825-2:2004+A1+A2

Electrical Safety TO0V EN 60950
. CLASS 3862.07
Electrical Safety UL/CSA CLASS 3862 87

Complies with FDA performance standards for laser products except for deviations pursuant to Laser Notice No. 50, dated June
24, 2007.

References

1. SFP-8472 V123

SFP-8431

IEEE802.3cd 50GBASE-SR
OIF CEI-56G-VSR-PAM4

> wN

/\CAUTION:

Use of controls or adjustment or performance of procedures other than those specified herein may result in hazardous radiation

exposure.

Ordering information

Part Number Product Description
FSAP-50G-001M 50G SFP56 Active Optical Cable, 1-Meter
FSAP-50G-002M 50G SFP56 Active Optical Cable, 2-Meter
FSAP-50G-003M 50G SFP56 Active Optical Cable, 3-Meter
FSAP-50G-004M 50G SFP56 Active Optical Cable, 4-Meter
FSAP-50G-005M 50G SFP56 Active Optical Cable, 5-Meter
FSAP-50G-006M 50G SFP56 Active Optical Cable, 6-Meter
FSAP-50G-007M 50G SFP56 Active Optical Cable, 7-Meter
FSAP-50G-008M 50G SFP56 Active Optical Cable, 8-Meter
FSAP-50G-009M 50G SFP56 Active Optical Cable, 9-Meter
FSAP-50G-010M 50G SFP56 Active Optical Cable, 10-Meter
FSAP-50G-100M 50G SFP56 Active Optical Cable, 100-Meter

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 confract. In accordance with

the FiberStamp policy of continuous improvement specifications may change without noftice.

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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