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Specification 

 

 

 100G QSFP28 DR1 Transceiver 

 

 

T Q S – Q 1 6 P 1 – C O J 

Ordering Information: 
Model Name TQS-Q16P1-COJ Note 

Voltage 3.3V  

Device type 1310nm DFB  

Temperature 0C~+70C  

Distance 10km  

Optical Interface  Duplex LC  

Latch Color 
Orange  
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 Features 
 Compliant with QSFP28 Standard: SFF-8636 Rev 2.10a 
 
 Compliant with IEEE802.3cu D3.2 100GBASE-DR1 
 
 High speed I/O electrical interface (CAUI-4) 
 
 Single 3.3V Supply Voltage 
 
 Maximum power consumption 4W 
 
 0-70  ̊C Case Operating Temperature 
 
 1311nm EML laser and PIN Receiver 
 
 Hermetically sealed TO Based design 
 
 QSFP28 MSA package with duplex LC connector 
 
 Two Wire Serial Interface with Digital Diagnostic Monitoring 
 
 KP4 FEC termination inside module 
 
 Supporting 500m reach of single mode fiber 
 
 Complies with EU Directive 2011/65/EU (RoHS compliant) 
 
 Class 1 Laser 

 

 Applications 

 100G single-wavelength 

 Transmission over 500m 
  



 

100Gbps QSFP28 DR1 

PN: TQS-Q16P1-COJ                                               

 

 

 

Formerica OptoElectronics Inc.                          May-23-2023 Rev. 1.0   
 

  

Page 3 

 
j 

 Absolute Maximum Ratings 

Parameter Symbol Min Max Unit Note 

Storage Temperature TS -40 +85 ℃  

Supply Voltage VCC -0.3 3.6 V  

Relative Humidity (non-condensing) RH 5 95 %  

Data Input Voltage – Differential lVDIP-

VDINl 

- 1.0 V 
 

Note: Not necessarily applied together. Exceeding these values may cause permanent damage. Functional operation 
under these conditions is not implied. 

 Recommended Operating Conditions 

Parameter Symbol Min Typ Max Unit Note 

Operating Case Temperature TOPR 0 - 70 ºC  

Power Supply Voltage VCC 3.135 3.3 3.465 V  

Instantaneous peak current at hot plug ICC_IP - - 1600 mA  

Sustained peak current at hot plug ICC_SP - - 1320 mA  

Maximum Power Dissipation PD - - 4 W  
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 Electrical Characteristics  
Transmitter Electrical Characteristics 

 

Parameter 
 

Symbol 
 

Min. 
 

Typical 
 

Max. 
 

Unit 
 

Notes 
 

Differential pk-pk input Voltage tolerance 
  

900 
 

- 
 

- 
 

mV 
 

 

Differential termination mismatch 
  

- 
 

- 
 

10 
 

% 
 

 

Single-ended voltage tolerance range 
  

-0.4 
 

- 
 

3.3 
 

V 
 

 

DC common mode Voltage 
  

-350 
 

- 
 

2850 
 

mV 

 

Receiver Electrical Characteristics 

 

Parameter 
 

Symbol 
 

Min. 
 

Typical 
 

Max. 
 

Unit 
 

Notes 
 

AC common-mode output Voltage (RMS) 
  

- 
 

- 
 

17.5 
 

mV 
 

 

Differential output Voltage 
  

- 
 

- 
 

900 
 

mV 
 

 

Eye width 
  

0.57 
 

- 
 

- 
 

UI 
 

 

Eye height   differential 
  

228 
 

- 
 

- 
 

mV 
 

 

Vertical eye closure 
  

- 
 

- 
 

5.5 
 

dB 
 

 

Differential Termination Mismatch 
  

- 
 

- 
 

10 
 

% 
 

 

Transition Time (min, 20% to 80%) 
  

12 
 

- 
 

- 
 

ps 
 

 

DC common mode Voltage 
  

-350 
 

- 
 

2850 
 

mV 
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 Optical Characteristics 
Parameter Symbol Min Typical Max Unit Note 

Transmitter Optical Characteristics 

Wavelength λC 1304.5 1311 1317.5 nm  

Side mode suppression ratio SMSR 30 - - dB  

Average Optical Launch Power POUT -2.9 - 4 dBm 1 

Average launch power of OFF transmitter POUT_OFF - - -15 dBm  

Extinction Ratio ER 3.5 - - dB  

Outer Optical Modulation Amplitude(OMAouter) OMAouter -0.8 - 4.2 dBm  

Launch power in OMAouter minus 

TDECQ: 
for extinction ratio ≥ 5 dB  
for extinction ratio < 5dB 

OMAouter- 

TDECQ 

 

-2.2 
-1.9 

 
- 

 
- 

 
dBm 

 

Transmitter and dispersion eye 

closure 
TDECQ - - 3.4 dB 

 

TDECQ – 10log10(Ceq) CEQ - - 3.4 dB  

RIN15.5OMA RIN - - -136 dB/Hz  

Optical return loss tolerance ORLT - - 15.5 dB  

Transmitter transition time  - - 17 ps  

Transmitter reflectance TR - - -26 dB 
 

Notes: 
1. Average launch power is informative and not the principal indicator of signal strength 

 

Parameter Symbol Min Typical Max Unit Note 

Receiver Optical Characteristics  

Wavelength λC 1304.5 1311 1317.5 nm  

Damage Threshold  5 - - dBm  

Average receive power  -5.9 - 4 dBm 1 

Receive power (OMAouter) RP - - 4.2 dBm  

Receiver reflectance RR - - -26 dB  

Receiver sensitivity (OMAouter) RS - - 
Max(-3.9, 
SECQ-5.3) 

dBm 
 

Stressed receiver sensitivity SRS - - -1.9 dBm 2 

Stressed Receiver Sensitivity Test 
Conditions: 

- - 
 

- 
  

Stressed eye closure for PAM4(SECQ) 
SECQ - 3.4 - dB 

 

SECQ – 10log10(Ceq) - - - 3.4 dB  

Notes: 

1. Average receive power, (min) is informative and not the principal indicator of signal strength. 

2. Measured with conformance test signal at TP3 for the BER = 2.4x10-4. 
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 QSFP28 Module Pad Assignments and Descriptions 

 

Pin Logic Symbol Description Plug Sequence Notes 

1  GND Ground 1B  

2 CML-I Tx2n Transmitter Inverted Data Input 3B  

3 CML-I Tx2p Transmitter Non-Inverted Data Input 3B  

4  GND Ground 1B  

5 CML-I Tx4n Transmitter Inverted Data Input 3B  

6 CML-I Tx4p Transmitter Non-Inverted Data Input 3B  

7  GND Ground 1B  

8 LVTTL-I ModSelL Module Select 3B  

9 LVTTL-I ResetL Module Reset 3B  

10  VccRx +3.3V Power Supply Receiver 2B  

11 LVCMOS-I/O SCL 2-wire serial interface clock 3B  

12 LVCMOS-I/O SDA 2-wire serial interface data 3B  

13  GND Ground 1B  

14 CML-O Rx3p Receiver Non-Inverted Data Output 3B  

15 CML-O Rx3n Receiver Inverted Data Output 3B  

16  GND Ground 1B  

17 CML-O Rx1p Receiver Non-Inverted Data Output 3B  

18 CML-O Rx1n Receiver Inverted Data Output 3B  

19  GND Ground 1B  
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Pin Logic Symbol Description Plug Sequence Notes 

20  GND Ground 1B  

21 CML-O Rx2n Receiver Inverted Data Output 3B  

22 CML-O Rx2p Receiver Non-Inverted Data Output 3B  

23  GND Ground 1B  

24 CML-O Rx4n Receiver Inverted Data Output 3B  

25 CML-O Rx4p Receiver Non-Inverted Data Output 3B  

26  GND Ground 1B  

27 LVTTL-O ModPrsL Module Present, grounded inside the 
module 

3B  

28 LVTTL-O IntL Interrupt 3B  

29  VccTx +3.3V Power supply transmitter 2B  

30  Vcc1 +3.3V Power supply 2B  

31 LVTTL-I LPMode Low Power Mode, active high 3B  

32  GND Ground 1B  

33 CML-I Tx3p Transmitter Non-Inverted Data Input 3B  

34 CML-I Tx3n Transmitter Inverted Data Input 3B  

35  GND Ground 1B  

36 CML-I Tx1p Transmitter Non-Inverted Data Input 3B  

37 CML-I Tx1n Transmitter Inverted Data Input 3B  

38  GND Ground 1B  

Note:  
1. GND is the symbol for signal and supply (power) common for the QSFP+ module. All are common within the QSFP+ 

module and all module voltages are referenced to this potential unless otherwise noted. Connect these directly to the 
host board signal-common ground plane. 

2. Vcc Rx, Vcc1 and Vcc Tx are the receiver and transmitter power supplies and shall be applied concurrently. Requirements 
defined for the host side of the Host Edge Card Connector are listed in Table. Recommended host board power supply 
filtering is shown in next page. Vcc Rx Vcc1 and Vcc Tx may be internally connected within the QSFP+ module in any 
combination. The connector pins are each rated for a maximum current of 500 mA. 
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 Mechanical Design Diagram 

Unit: mm 
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 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. 

 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 

5/23/23 1.0 Initial release 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  


