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Specification 
 

100Gb/s QSFP28 CWDM 2km 
 

Pluggable Optical Transceiver Module 

 
 

 
 
 

Ordering Information 
  

T C W – Q 1 4 A A – D 8 1  
 
 

Ordering Information: 

Model Name TCW-Q14AA-D81 Note 

Voltage 3.3V  
Device type CWDM DFB  
Temperature 0 C~+70C  
Distance 2km  
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■ Features  

 Hot Pluggable QSFP28 form factor 

 Supports aggregate bit rate up to 103.125Gb/s 

 LC Duplex optical interface 

 4x25Gb/s CWDM transmitter, PIN array detector 

 Integrated 4-channel CWDM MUX/DEMUX for duplex LC operation 

 Operating case temperature: 0 to 70 °C 

 Low power consumption <3.5W 

 Applicable for 2km SMF connection 

 All-metal housing for superior EMI performance 

 I²C management interface 

 Single +3.3V power supply 

 RoHS compliant (lead free) 

 Standard compliant 

 SFF8679, SFF-8636 

 SFF-8665, SFF8661 

 IEEE 802.3ba 

 100G CWDM4 MSA Rev 1.1 

 

■ Applications 

 100G Ethernet 

 Other optical links 
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■ Absolute Maximum Ratings 

Parameter Symbol Min Typ Max Unit 

Power Supply Voltage Vcc -0.5  3.6 V 

Storage Temperature Range Ts -40  85 °C 

Relative Humidity - Storage RHS 0  95 % 

Relative Humidity - Operating RHO 0  85 % 

Static electrical discharge (human 

body model) 
- 500 - - V 

 

■ Recommended Operating Conditions  

Parameter Symbol Min Typ Max Unit 

Case Operating Temperature Range Tc 0 - 70 °C 

Power Supply Voltage Vcc 3.14 3.3 3.46 V 

Total Power Consumption P - - 3.5 W 

Data Rate per lane BR - 25.78125 - Gb/s 

■ Electrical Characteristics  

Parameter Symbol Min Typ. Max Unit 

Transmitter  

Differential Input Voltage Swing VIN 180 - 900 mV 

Tx Differential Input Impendence ZIN - 100 - Ω 

Differential input return loss  IEEE802.3ba dB 

Common mode input return loss  IEEE802.3ba dB 

Receiver 

Differential output Voltage Swing VOUT 300 - 900 mV 

Rx Differential Output Impendence ZOUT - 100 - Ω 

Differential output return loss  IEEE802.3ba dB 

Common mode output return loss  IEEE802.3ba dB 
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■ Optical Characteristics  

Parameter Symbol Min Typ. Max Unit Notes 

Transmitter Characteristics 

Laser Type  DFB   

Data Rate per lane fDC - 25.78125 - Gb/s  

Aggregate Data Rate fD - 103.125 - Gb/s  

Signal Speed Variation from Nominal △fD -100 - 100 ppm  

Lane Center Wavelength Range λ 

1264.5 1271 1277.5 

nm 

 

 

 

 

1284.5 1291 1297.5 

1304.5 1311 1317.5 

1324.5 1331 1337.5 

Side Mode Suppression Ratio SMSR 30 - - dB  

Total Average launch Power PTOTAL - - 8.5 dBm 1 

Average Launch Power, each lane POUT -6.5 - 2.5 dBm 1 

Optical Modulation Amplitude 

(OMA), each lane 
POMA -4  2.5 dBm  

Launch Power in OMA minus TDP, 

each lane 
 -5 - - dBm  

Average Launch Power of OFF 

transmitter, each lane 
POFF - - -30 dBm  

Extinction Ratio ER 3.5 - - dB 1 

Transmit Reflectance RFL - - -12 dB  

Mask {X1, X2, X3, Y1, Y2, Y3} {0.31, 0.40, 0.45, 0.34, 0.38, 0.4} 
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Receiver Characteristics 

Receiver Type  PIN   

Data Rate per lane  - 25.78125 - Gb/s  

Operating Central Wavelength λ 

1264.5 1271 1277.5 

nm 

 

 

 

1284.5 1291 1297.5 

1304.5 1311 1317.5 

1324.5 1331 1337.5 

Damage Threshold  3.5 - - dBm  

Receiver Sensitivity (OMA), each lane SenOMA - - -10.0 dBm 1&2 

Stressed Receiver Sensitivity (OMA), 

each lane 
 - - -7.3 dBm 1&2 

Average Receive Power, each lane  -11.5 - 2.5 dBm  

Receiver Power, each lane (OMA)  - - 2.5 dBm  

Receiver Reflectance RFL - - -26 dB  

LOS Assert LOSA -24 - - dBm  

LOS De-Assert LOSD - - -11.6 dBm  

LOS Hysteresis LOSH 0.5  6 dB  

Notes: 

1. 1. Measured with PRBS231 1̄ test pattern, 25.78125Gb/s; 

2. 2. Sensitivity is specified at 5x10-5 BER. 
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■ Pin Assignment 

 

 

 

 

Pin Symbol Name/Description Notes 
1 GND Ground  

2 Tx2n Transmitter Inverted Data Input  

3 Tx2p Transmitter Non-Inverted Data Input  

4 GND Ground  

5 Tx4n Transmitter Inverted Data Input  

6 Tx4p Transmitter Non -Inverted Data Input  

7 GND Ground  

8 ModselL Module Select (Low active, pull-up in module)  

9 RetsetL Module Reset (Pull-up in module)  

10 VCC Rx +3.3V Power Supply Receiver  

11 SCL 2-wire serial interface clock  

12 SDA 2-wire serial interface data  

13 GND Ground  

14 Rx3p Receiver Non-Inverted Data Output  
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15 Rx3n Receiver Inverted Data Output  

16 GND Ground  

17 Rx1p Receiver Non-Inverted Data Output  

18 Rx1n Receiver Inverted Data Output  

19 GND Ground  

20 GND Ground  

21 Rx2n Receiver Inverted Data Output  

22 Rx2p Receiver Non-Inverted Data Output  

23 GND Ground  

24 Rx4n Receiver Inverted Data Output  

25 Rx4p Receiver Non-Inverted Data Output  

26 GND Ground  

27 ModPrsL Module Present  

28 IntL Interrupt  

29 VCC Tx +3.3V Power Supply transmitter  

30 VCC1  +3.3V Power Supply  

31 LPMode Low Power Mode  

32 GND Ground  

33 Tx3p Transmitter Non-Inverted Data Input  

34 Tx3n Transmitter Inverted Data Input  

35 GND Ground  

36 Tx1p Transmitter Non-Inverted Data Input  

37 Tx1n Transmitter Inverted Data Input  

38 GND Ground  
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■ Recommended Interface Circuit 
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■ Mechanical Design Diagram 

Unit: mm 

 
 

■ ESD 

Normal ESD precautions are required during the handling of this module. This transceiver is 
shipped in ESD protective packaging. It should be removed from the packaging and handled only 
in an ESD protected environment. 

 

■ Laser Safety 

This is a Class 1 Laser Product according to IEC/EN60825-1:2014 (Third Edition). This product 
complies with 21 CFR 1040.10 and 1040.11 except for deviations pursuant to Laser Notice No. 
56, MAY 8, 2019. 
Caution:  
Use of controls or adjustments or performance of procedures other than those specified herein 
may result in hazardous radiation exposure. 
Attention: L'utilisation de commandes ou de réglages ou l'exécution de procédures autres que 
celles spécifiées dans le document peut entraîner une exposition à des radiations dangereuses. 
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■ Contact Information  

Formerica OptoElectronics Inc.  

5F-11, No.38, Taiyuan St., Zhubei City,  

Hsinchu County 30265, Taiwan  

Tel: +886-3-5600286 Fax: +886-3-5600239 

San Diego, CA 

Tel: 1-949-466-8069 

inquiry@formericaoe.com 

www.formericaoe.com 

 
  

mailto:inquiry@formericaoe.com
http://www.formericaoe.com/
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■ Revision History 

 

Date Version Description 

10/12/2023 1.0 Initial release 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


