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RoHS compliant  
CWDM Transceiver, 41dB margin 
Small Form Pluggable (SFP), 3.3V 
1.0625Gbd Fiber Channel/1.25 Gigabit Ethernet, DDM 

Features 

l Single + 3.3V power supply
l Differential Inputs and Outputs
lSmall Form Factor Pluggable MSA Compliant.
lCompliant with SFF-8472 MSA Digital Diagnostic

Monitor (DDM), Internal Calibration. (SJ Series) 
l Class 1 Laser International Safety Standard IEC 825

Compliant. Complies with EN60825-1 and FDA 21 CFR
1040.10 and 1040.11

l Commercial Operation Temp.: 0 oC to +70 oC
l Industrial Operation Temp.: -40 oC to +85 oC
l RoHS Compliant

Application 

l Bridges/Routers/intelligent hub and concentrators
l Gigabit Ethernet / Fiber Channel
l Storage Area Network

Ordering Information 

PART NUMBER WAVELENGTH INPUT/OUTPUT SIGNAL DETECT VOLTAGE TEMPERATURE 

CL-SFP-C41-L247 1470 nm AC/AC TTL 3.3V/5V 0°C to 70 °C 

CL-SFP-C41-L249 1490 nm AC/AC TTL 3.3V/5V 0°C to 70 °C 

CL-SFP-C41-L251 1510 nm AC/AC TTL 3.3V/5V 0°C to 70 °C 

CL-SFP-C41-L253 1530 nm AC/AC TTL 3.3V/5V 0°C to 70 °C 

CL-SFP-C41-L255 1550 nm AC/AC TTL 3.3V/5V 0°C to 70 °C 

CL-SFP-C41-L257 1570 nm AC/AC TTL 3.3V/5V 0°C to 70 °C 

CL-SFP-C41-L259 1590 nm AC/AC TTL 3.3V/5V 0°C to 70 °C 

CL-SFP-C41-L261 1610 nm AC/AC TTL 3.3V/5V 0°C to 70 °C 

CL-SFP-C41-L247 1470 nm AC/AC TTL 3.3V/5V -40°C to 85 °C

CL-SFP-C41-L249 1490 nm AC/AC TTL 3.3V/5V -40°C to 85 °C

CL-SFP-C41-L251 1510 nm AC/AC TTL 3.3V/5V -40°C to 85 °C

CL-SFP-C41-L253 1530 nm AC/AC TTL 3.3V/5V -40°C to 85 °C

CL-SFP-C41-L255 1550 nm AC/AC TTL 3.3V/5V -40°C to 85 °C

CL-SFP-C41-L257 1570 nm AC/AC TTL 3.3V/5V -40°C to 85 °C

CL-SFP-C41-L259 1590 nm AC/AC TTL 3.3V/5V -40°C to 85 °C

CL-SFP-C41-L261 1610 nm AC/AC TTL 3.3V/5V -40°C to 85 °C
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Description  

General 
The transceiver from CARELINK is small form factor pluggable module with standard duplex connector for fiber 
communications. This module is designed for single-mode-fiber (SMF) and operates at a nominal wavelength of 
CWDM with cost effective and high performance. It is with the SFP 20-pin connector to allow hot plug capability. 
There are eight central wavelengths available at present: 1470nm, 1490nm, 1510nm, 1530nm, 1550nm, 1570nm, 
1590nm and 1610nm. 

Transmitter Section 
The transmitter consists of a high-performance MQW DFB structure laser in the optical subassembly (OSA), which 
is housed within a metal package. In addition, this component is also class 1 laser compliant with according to 
International Safety Standard IEC-825 Compliant. Complies with EN60825-1 and FDA 21 CFR 1040.10 and 
1040.11 

Receiver Section 
The receiver contain of an InGaAs APD photodiode coupled to a high sensitivity transimpedance amplifier (TIA) in 
an OSA. This OSA combination is mated to a post amplifier IC that provides the post amplification and SD (Signal 
Detection) or LOS (Loss of Signal) indication circuit, which provides logic high state output when an unusable input 
optical signal level is detected. 

 
Performance Specifications  
 
Absolute Maximum Ratings 

Parameter Symbol Min Typ Max Unit 
Supply Voltage VCC 0 - 4 V 
Storage Temperature TS -40 - 85 oC 

Operating Temperature  Commercial TOP-com 0 - 70 oC 
Industrial TOP-ind -40 - 85 oC 

Lead Soldering Limits TSOLD - - 260/10 oC /sec 
General Specifications 

Parameter Symbol Min Typ Max Units 
Data Rate� B 0.80 1.25 1.50 Gbps 
Supported Link Length on 9/125µm SMF L 120 - - Km 
Supply Current ITx+IRx - - 300 mA 
Power Dissipation PDis - - 1000 mW 
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Optical and Electrical Characteristics 

Transmitter Electrical Characteristics  
Parameter Symbol Min Typ Max Unit 

Supply Voltage VCC 3.15 3.3 3.45 V 
Data Differential Input Voltage Vin, pp 400 - 2000 mV 
Disable Input Voltage VIL - VCC -1.81 - -1.48 V 
Enable Input Voltage VIH - VCC -1.16 - -0.88 V 
TX Fault Voltage-High (Fault) VTF 2.0 - VCC V 
TX Fault Voltage-Low (Normal) VTN 0 - 0.8 V 
POut@TX Disable Asserted POFF - - -45 dBm 
Transmitter Optical Characteristics  

Parameter Symbol Min Typ Max Unit 
Output Optical Power on 9µm SMF PO - +3 - dBm 
Center Wavelength lC lC-6.5 lC lC+6.5 nm 
Side Mode Suppression Ratio SMSR 30 - - dB 
Spectral Width (-20dB) Dl - - 1 nm 
Optical Rise Time (20%-80%) tr - - 0.26 ns 
Optical Fall Time (20%-80%) tf - - 0.26 ns 
Extinction Ratio ER 9 - - dB 

 

Receiver Electrical Characteristics  
Parameter Symbol Min Typ Max Unit 

Supply Voltage VCC 3.15 3.3 3.45 V 
Data Differential Output Voltage Vout, pp 500 - 1200 mV 
Receiver LOS/SD Output Voltage-High VRH 2.0 - VCC V 
Receiver LOS/SD Output Voltage-Low VRL 0 - 0.8 V 
Data Output Rise Time (20%-80%) tr - - 0.35 ns 
Data Output Fall Time (20%-80%) tf - - 0.35 ns 
Receiver Optical Characteristics  

Parameter Symbol Min Typ Max Unit 
Maximum Receiver Power Pin -8 - - dBm 
Receiver Sensitivity PS - - -38 dBm 
Operating Wavelength lC 1100 - 1600 nm 
Optical Return Loss PR - - 12 dB 
Signal Detect-Asserted PA - - -38 dBm avg. 
Signal Detect-Deasserted PD -45 - - dBm avg. 
Signal Detect-Hysteresis PA-PD 0.5 - - dB 
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Recommended Circuit Schematic 
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SFP Transceiver Electrical Pad Layout 

  
 
Pinout Table 

Pin Symbol Name/Description Ref. 

1 VEET   
2 TFAULT Transmitter Fault. 3 
3 TDIS Transmitter Disable. Laser output disabled on high or open. 1 
4 MOD_DEF (2) Module Definition 2. Data line (SDA) for Serial ID. 2 
5 MOD_DEF (1) Module Definition 1. Clock line (SCL) for Serial ID. 2 
6 MOD_DEF (0) Module Definition 0. Grounded within the module. 2 
7 Rate Select Open Circuit  
8 LOS Loss of Signal indication. Logic 0 indicates normal operation. 3 
9 VEER Receiver Ground  

10 VEER Receiver Ground  
11 VEER Receiver Ground  
12 RD- Receiver Inverted DATA out. AC Coupled  
13 RD+ Receiver Non-inverted DATA out. AC Coupled  
14 VEER Receiver Ground  
15 VCCR Receiver Power Supply  
16 VCCT Transmitter Power Supply  
17 VEET Transmitter Ground  

18 TD+ Transmitter Non-Inverted DATA in. 100 ohm termination between 
TD+ and TD-, AC Coupled thereafter. 

 

19 TD- Transmitter Inverted DATA in.  See TD+  
20 VEET Transmitter Ground  

Notes: 

1. Laser output disabled on TDIS >2.0V or open, enabled on TDIS <0.8V. 
2. Should be pulled up with 4.7k – 10kohms on host board to a voltage between 2.0V and 5.5V. MOD_DEF (0) pulls line low to 

indicate module is plugged in. 
3. TX-Fault and LOS are open collector output. Should be pulled up with 4.7k – 10k ohms on host board to a voltage between 
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2.0V and 5.5V. 
 
 
Memory map 
 
The memory map in the following describes an extension to the memory map defined in SFP MSA. The enhanced 
interface uses the two wire serial bus address 1010001X(A2h) to provide diagnostic information about the 
module’s present operating conditions. 
 
 
 
 
 
 

 2 wire address 1010000 X (A0h)  2 wire address 1010001 X (A2h)  

0 

Serial ID Defined by SFP MSA 
 (96 bytes) 

 

Alarm and Warning Thresholds 
(56 bytes) 

0  
 
 
 
55 

95 

 

Cal Constants 
(40 bytes) 

56 
 
 
 
95 

96 

Vender Specific 
 (32 bytes) 

 

Real Time Diagnostic Interface 
 (24 bytes) 

96 
 
 
 
119 

127 

 

Vender Specific 

120 
 
 
127 

128 

Reserved in SFP MSA 
 (128 bytes) 

 
User Writable EEPROM 

(120 bytes) 

128 
 
 
247 

255 

 
Vender Specific 

(8 bytes) 

248 
 
 
255 
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2 Wire Address (A0h, interface ID: Data Fields)  
 
Address Bytes Name Description 

BASE ID FIELDS 

0 1 Identifier Type of transceiver  

1 1 Ext. Identifier Extended identifier of type of transceiver  

2 1 Connector Code for connector type  

3-10 8 Transceiver Code for electronic or optical compatibility 

11 1 Encoding Code for high speed serial encoding algorithm  

12 1 BR, Nominal Nominal signal rate, units of 100MBd. 

13 1 Rate Identifier Type of rate select functionality (see Table 3.6a) 

14 1 Length(SMF,km) Link length supported for single mode fiber, units of km 

15 1 Length (SMF) Link length supported for single mode fiber, units of 100 m 

16 1 Length (50µm) Link length supported for 50 µm OM2 fiber, units of 10 m 

17 1 Length (62.5µm) Link length supported for 62.5 µm OM1 fiber, units of 10 m 

18 1 Length (cable) Link length supported for copper or direct attach cable, units of m 

19 1 Length (OM3) Link length supported for 50 µm OM3 fiber, units of 10 m 

20-35 16 Vendor name SFP vendor name (ASCII) 

36 1 Transceiver Code for electronic or optical compatibility  

37-39 3 Vendor OUI SFP vendor IEEE company ID 

40-55 16 Vendor PN Part number provided by SFP vendor (ASCII) 

56-59 4 Vendor rev Revision level for part number provided by vendor (ASCII) 

60-61 2 Wavelength Laser wavelength (Passive/Active Cable Specification Compliance) 

62 1 Unallocated  
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63 1 CC_BASE Check code for Base ID Fields (addresses 0 to 62) 

EXTENDED ID FIELDS 

64-65 2 Options Indicates which optional transceiver signals are implemented 

66 1 BR, max Upper bit rate margin, units of % 

67 1 BR, min Lower bit rate margin, units of % 

68-83 16 Vendor SN Serial number provided by vendor (ASCII) 

84-91 8 Date code Vendor’s manufacturing date code 

92 1 
Diagnostic 

Monitoring Type 

Indicates which type of diagnostic monitoring is implemented 

(if any) in the transceiver  

93 1 
Enhanced 
Options 

Indicates which optional enhanced features are implemented 

(if any) in the transceiver 

94 1 
SFF-8472 

Compliance 
Indicates which revision of SFF-8472 the transceiver complies with. 

95 1 CC_EXT Check code for the Extended ID Fields (addresses 64 to 94) 

VENDOR SPECIFIC ID FIELDS 

96-127 32 Vendor Specific Vendor Specific EEPROM 

128-255 128 Reserved Reserved for SFF-8079 
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2 Wire Address (A2h, Digital Diagnostic Monitoring Interface) 
Alarm and Warning Thresholds 
 

Address Bytes Name 

00-01 2 Temp High Alarm Thresholds 

02-03 2 Temp Low Alarm Thresholds 

04-05 2 Temp High Warning Thresholds 

06-07 2 Temp Low Warning Thresholds 

08-09 2 Voltage High Alarm Thresholds 

10-11 2 Voltage Low Alarm Thresholds 

12-13 2 Voltage High Warning Thresholds 

14-15 2 Voltage Low Warning Thresholds 

16-17 2 Bias High Alarm Thresholds 

18-19 2 Bias Low Alarm Thresholds 

20-21 2 Bias High Warning Thresholds 

22-23 2 Bias Low Warning Thresholds 

24-25 2 TX Power High Alarm Thresholds 

26-27 2 TX Power Low Alarm Thresholds 

28-29 2 TX Power High Warning Thresholds 

30-31 2 TX Power Low Warning Thresholds 

32-33 2 RX Power High Alarm Thresholds 

34-35 2 RX Power Low Alarm Thresholds 

36-37 2 RX Power High Warning Thresholds 

38-39 2 RX Power Low Warning Thresholds 
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40-55 16 Reserved 

 
Calibration constants (2 Wire Address A2h) 

Address Bytes Name Description 

56-59 4 Rx_PWR(4) Rx_PWR(4) is set to zero for “internally calibrated” devices. 

60-63 4 Rx_PWR(3) Rx_PWR(3) is set to zero for “internally calibrated” devices. 

64-67 4 Rx_PWR(2) Rx_PWR(2) is set to zero for “internally calibrated” devices. 

68-71 4 Rx_PWR(1) Rx_PWR(1) is set to 1 for “internally calibrated” devices. 

72-75 4 Rx_PWR(0) Rx_PWR(0) is set to zero for “internally calibrated” devices. 

76-77 2 Tx_I(Slope) Tx_I(Slope) is set to 1 for “internally calibrated” devices. 

78-79 2 Tx_I(Offset) Tx_I(Offset) is set to zero for “internally calibrated” devices. 

80-81 2 Tx_PWR(Slope) Tx_PWR(Slope) is set to 1 for “internally calibrated” devices. 

82-83 2 Tx_PWR(Offset) Tx_PWR(Offset) is set to zero for “internally calibrated” devices. 

84-85 2 T (Slope) T(Slope) is set to 1 for “internally calibrated” devices. 

86-87 2 T (Offset) T(Offset) is set to zero for “internally calibrated” devices. 

88-89 2 V (Slope) V(Slope) is set to 1 for “internally calibrated” devices. 

90-91 2 V (Offset) V(Offset) is set to zero for “internally calibrated” devices. 

92-94 3 Reserved  Reserved 

95 1 Checksum Byte 95 contains the low order 8 bits of the sum of bytes 0 – 94. 

 
Digital Monitoring Values (2 Wire Address A2h) 
The digital value conversions are updated every 13ms (nominal) or 20ms (max) in rotation. After getting digital value, each 
measurement could be obtained by multiplying digital value by corresponding LSB value: 

Temperature (Signed twos complement value) 
A2h Byte 96 (Temperature MSB) A2h Byte 97 (Temperature LSB) 

S 26 25 24 23 22 21 20 2-1 2-2 2-3 2-4 2-5 2-6 2-7 2-8 

 
Temperature = Temp (digital monitoring value) ´ LSBTemp = Temp (digital monitoring value) 
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Vcc, TX Bias, TX Power, RX Power (Unsigned values) 
 

A2h Byte 98 (Vcc MSB) A2h Byte 99 (Vcc LSB) 

A2h Byte 100 (TX Bias MSB) A2h Byte 101 (TX Bias LSB) 

A2h Byte 102 (TX Power MSB) A2h Byte 103 (TX Power LSB) 

A2h Byte 104 (RX Power MSB) A2h Byte 105 (RX Power LSB) 

215 214 213 212 211 210 29 28 27 26 25 24 23 22 21 20 

 

Vcc = Vcc(digital monitoring value) ´ LSBVcc = VCC(digital monitoring value) ´ 100µV 

TX Bias Current = TX Bias Current (Digital Value) ´ LSBTX,Bias = TX Bias Current (Digital Value) ´ 2µA 

TX Power = TX Power (Digital Value) ´ LSBTXPower = TX Power (Digital Value) ´ 0.1µW 

RX Power = RX Power (Digital Value) ´ LSBRXPower = RX Power (Digital Value) ´ 0.1µW 

Digital Diagnostic Monitor Accuracy 
 

Parameter Typical Value Note 

Transceiver Temperature ± 3oC TOP-min ~TOP-max 

Power Supply Voltage ± 3% VCC 

TX Bias Current ± 10%  

TX Optical Power ± 3dB PO-min ~PO-max 

RX Optical Power ± 3dB PS ~Pin 

 
Status Bits (2 Wire Address A2h) 

Address Bit Name Description 
110 7 TX Disable State Digital state of the TX Disable Input Pin. 
110 6 Soft TX Disable Not implement. 
110 5 Reserved  
110 4 RX Rate Select State Not implement. 
110 3 Soft RX Rate Select Not implement. 
110 2 TX Fault Digital state of the TX Fault Output Pin.  
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110 1 LOS Digital state of the LOS Output Pin.  
110 0 Data_Ready_Bar  

 

 
Alarm and Warning Flag Bits (2 Wire Address A2h) 
 
 

Address Bit Name Description 
112 7 Temp High Alarm Set when internal temperature exceeds high alarm level. 
112 6 Temp Low Alarm Set when internal temperature is below low alarm level. 
112 5 Vcc High Alarm Set when internal supply voltage exceeds high alarm level. 
112 4 Vcc Low Alarm Set when internal supply voltage is below low alarm level. 
112 3 TX Bias High Alarm Set when TX Bias current exceeds high alarm level. 
112 2 TX Bias Low Alarm Set when TX Bias current is below low alarm level. 
112 1 TX Power High Alarm Set when TX output power exceeds high alarm level. 
112 0 TX Power Low Alarm Set when TX output power is below low alarm level. 
113 7 RX Power High Alarm Set when Received Power exceeds high alarm level. 
113 6 RX Power Low Alarm Set when Received Power is below low alarm level. 
113 5-0 Reserved Alarm  
114 All Reserved  
115 All Reserved  
116 7 Temp High Warning Set when internal temperature exceeds high warning level. 
116 6 Temp Low Warning Set when internal temperature is below low warning level. 
116 5 Vcc High Warning Set when internal supply voltage exceeds high warning level. 
116 4 Vcc Low Warning Set when internal supply voltage is below low warning level. 
116 3 TX Bias High Warning Set when TX Bias current exceeds high warning level. 
116 2 TX Bias Low Warning Set when TX Bias current is below low warning level. 
116 1 TX Power High Warning Set when TX output power exceeds high warning level. 
116 0 TX Power Low Warning Set when TX output power is below low warning level. 
117 7 RX Power High Warning Set when Received Power exceeds high warning level. 
117 6 RX Power Low Warning Set when Received Power is below low warning level. 
117 5-0 Reserved Warning  
118 All Reserved  
119 All Reserved  

 
 
 
 
 
 
 
 

www.ca
rel

ink
.co

m.hk



 

 

                   Headquarter:  HK. 4/Fl., Hong Kong & Macau Bldg., 156-157 Connaught Road Central   Website:  www.carelink.com.hk 

 

 
RoHS compliant  
CWDM Transceiver, 41dB margin 
Small Form Pluggable (SFP), 3.3V 
1.0625Gbd Fiber Channel/1.25 Gigabit Ethernet, DDM 
 

 
 
 
 
Package Outline Drawing 
 

DIMENSIONS ARE IN MILLIMETERS (unit:mm) 

ALL DIMENSIONS ARE 0.2mm UNLESS OTHERWISE SPECIFIED 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SFP host board mechanical layout 
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Assembly drawing 
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