100G QSFP28 DR1 500 m Transceiver ASCENT ¢

Communication Technology

100G QSFP28
DR1 500 m

Transceiver

QSFP28 Series

Ascent’s QSFP28 100G DR1 Ethernet module is a
transceiver module designed for 500m optical
= QSFP28 MSA compliant communication applications, and it is compliant with

. IEEE 802.3cu 100GBASE-DR standard.
= |EEE 802.3cu compliant

* Non-Hermetic package design QSFP28-100G-DR5 can be used in Data Centers, High-
speed interconnects within and between switches,
= Maximum power routers and transport equipment, Server-Server

Clusters, Super-computing interconnections and

consumption 4W other network applications.

= LC connector
This module incorporates one channel optical signal,

= Up to 500m transmission on on 1310nm center wavelength, operating at 50G
. . . baud data rate. The transmitter path incorporates an
single mode fiber with FEC EML Driver integrated in the DSP and a cooled EML

together. On the receiver path, the input optical

= (Operating case temperature:
P & P signal is coupled to a Pin photodiode detector. can

0°C to 70°C convert 4-channel 25.78125Gbit/s electrical data to
1-channel 106.25Gbit/s optical signals. It has been
= Single 3.3V power supply designed to meet the harshest external operating

conditions including temperature, humidity and EMI
interference. The module offers very high
functionality and feature integration, accessible via a
two-wire serial interface.

= ROHS 2.0 compliant
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Key Features

e Compliant with QSFP28 Standard SFF-8636 Rev 2.10a

e Compliant with IEEE 802.3cd 100GBASE-DR

e High speed I/0O electrical interface (CAUI-4)

e Single 3.3V Supply Voltage

e Maximum power consumption 4W

e (-70 °C Case Operating Temperature

e 1310nm EML laser and PIN Receiver Array

e (QSFP28 MSA package with duplex LC connector

e Two Wire Serial Interface with Digital Diagnostic Monitoring
e Complies with EU Directive 2011/65/EU (RoHS compliant)

e C(Class 1 Laser
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Host-Transceiver Block Diagram
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Pin out of Connector Block on Host Board
Pin Symbol Name/Description Note
1 GND Transmitter Ground (Common with Receiver Ground) 1
2 Tx2n Transmitter Inverted Data Input
3 Tx2p Transmitter Non-Inverted Data output
4 GND Transmitter Ground (Common with Receiver Ground) 1
5 Tx4n Transmitter Inverted Data Input
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6 Tx4p
7 GND
8 ModSelL
9 ResetL
10 VceRx
11 SCL
12 SDA
13 GND
14 Rx3p
15 Rx3n
16 GND
17 Rx1p
18 Rx1n
19 GND
20 GND
21 Rx2n
22 Rx2p
23 GND
24 Rx4n
25 Rx4p
26 GND
27 ModPrsl
28 IntL
29 VeeTx
30 Veel
31 LPMode
32 GND
33 Tx3p
34 Tx3n
35 GND
36 Tx1p
37 Tx1n
38 GND

Notes:

Transmitter Non-Inverted Data output

Transmitter Ground (Common with Receiver Ground)
Module Select

Module Reset

3.3V Power Supply Receiver

2-Wire serial Interface Clock

2-Wire serial Interface Data

Transmitter Ground (Common with Receiver Ground)
Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Transmitter Ground (Common with Receiver Ground)
Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Transmitter Ground (Common with Receiver Ground)
Transmitter Ground (Common with Receiver Ground)
Receiver Inverted Data Output

Receiver Non-Inverted Data Output

Transmitter Ground (Common with Receiver Ground)
Receiver Inverted Data Output

Receiver Non-Inverted Data Output

Transmitter Ground (Common with Receiver Ground)
Module Present

Interrupt

3.3V power supply transmitter

3.3V power supply

Low Power Mode, not connect

Transmitter Ground (Common with Receiver Ground)
Transmitter Non-Inverted Data Input

Transmitter Inverted Data Output

Transmitter Ground (Common with Receiver Ground)
Transmitter Non-Inverted Data Input

Transmitter Inverted Data Output

Transmitter Ground (Common with Receiver Ground)

1. GND is the symbol for signal and supply (power) common for QSFP+ modules. 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. VccRx, Vecel and VecTx are the receiving and transmission power suppliers and shall be applied

concurrently. Recommended host board power supply filtering is shown below. Vcc Rx, Vccl and Vee Tx

may be internally connected within the QSFP+ transceiver module in any combination. The connector pins

are each rated for a maximum current of 500 mA.
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Specifications

Absolute Maximum Ratings

Parameter Symbol

Ts

Ve

RH

| Voir-Voin |
Vi

Control Output Current lo

Storage Temperature

Supply Voltage

Relative Humidity (non-condensing)
Data Input Voltage — Differential
Control Input Voltage

Recommended Operating Conditions

Parameter

Operating Case Temperature

Power Supply Voltage

Instantaneous Peak Current at Hot Plug
Sustained Peak Current at Hot Plug
Maximum Power Dissipation

Maximum Power Dissipation, Low Power Mode
Signaling Rate

Control Input Voltage High

Control Input Voltage Low

Two Wire Serial Interface Clock Rate
Power Supply Noise

Rx Differential Data Output Load
Operating Distance

Notes:
1. With power supply voltage 3.3V.
2.10 Hz to 10 MHz.

Optical and Electrical Characteristics

Parameter
Transmitter
Ac
SMSR

Pout

Wavelength

Side Mode Suppression Ratio
Average Optical Launch Power
Average Launch Power Tx_Off
Extinction Ratio ER

Outer Optical Modulation Amplitude

Solutions Provider for FTTx, RFoG, and HFC

Symbol

Pout_orr

Min.

Symbol

Torr
Vec
lec_ip
lec_sp
Po
Povp
SR
VIH
VIL

OMAouter

Min.

3.135

VCC*0.7
-0.3

Min.

1304.5

-2.9 -

3.5 -
-0.8 -

Typ.

Typ.

1311

Max. Unit
+85 °C
3.6 \Y
95 %
1.0 \Y
Vee+0.5 \Y
20 mA
Typ. Max.
- 70
33 3.465
- 1600
- 1320
- 4
- 1.5
53.125 -
- VCC+0.3
- VCC*0.3
- 400
- 66
100 -
- 500
Max. Unit
1317.5 nm
- dB
4 dBm
-15 dBm
- dB
4.2 dBm

www.ascentcomtec.com

Note

Unit
°C

\Y
mA
mA

Note

Note
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Launch Power in OMAouter Minus OMAouter- -2.2 - -

TDECQ for ER > 4.5dB TDECQ dBm
Launch Power in OMAouter Minus OMAouter- -1.9 - -

TDECQ for ER < 4.5dB TDECQ dBm
Transmitter and Dispersion Eye Closure  TDECQ - - 3.4 dB
TDECQ — 10*log10(Ceq) - - 34 dB
Transmitter transition time - - 17 ps
RIN17.10MA RIN - - -136 dB/Hz
Optical return loss tolerance ORLT - - 15.5 dB
Transmitter reflectance TR - - -26 dB
Receiver
Wavelength Ac 1304.5 1311 1317.5 nm
Damage Threshold 5 - - dBm
Average Receive Power -5.9 - 4 dBm
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
Stressed Receiver Sensitivity Test Conditions
Stressed Eye Closure for PAM4 (SECQ) SECQ - 3.4 - dB
SECQ - 10*log10(Ceq) - - 3.4 dB
Electrical Specifications
Low-Speed Signal: Compliant to SFF-8679
High-Speed Signal: Compliant to CAUI-4 (IEEE 802.3-2018)

Parameter Symbol Min. Typ. Max. Unit Notes
Transmitter (Module Input)
Differential Data Input Amplitude VN, p-p 95 - 900 mVpp 1
Differential Termination Mismatch - - 10 %
LPMode, Reset and ModSellL ViL -0.3 - Vcc*0.3 V

Vin VCC*0.7 - VCC+0.3 V
Receiver (Module Output)
Differential Data Output Amplitude  Vour, p-p 250 - 900 mVpp 1
Differential Termination Mismatch - - 10 %
Output Rise/Fall Time, 20% to 80% Tr 9.5 - - ps
ModPrsL and IntL VoL 0 - 0.4 \ IOL =4 mA

VoH VCC-0.5 - VCC+0.3 V IOL=-4 mA

Note 1: Amplitude customization beyond these specs is dependent on validation in customer system

Support for 100GAUI-4 at 26.5625 Gbd when using KP4 FEC in chip-to-module interface.
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Timing for QSFP28 Soft Control and Status Functions

Parameter Symbol Min. Typ. Max. Unit Note
Initialization Time t_init - - 15 s 1
Reset Init Assert Time t_reset_init 10 - - us

Serial Bus Hardware Ready Time t_serial - - 2000 ms
Monitor Data Ready Time t_data - - 2000 ms

Reset Assert Time t_reset - - 15 S 1
LPMode Assert Time ton_LPMode - - 100 s
LPMode De-assert Time toff LPMode - - 15 s 1
IntL Assert Time ton_IntL - - 200 ms

IntL Deassert Time toff_IntL - - 500 us

Rx LOS Assert Time ton_lol - - 100 ms

Tx Fault Assert Time ton_Txfault - - 200 ms

Flag Assert Time ton_flag - - 200 ms

Mask Assert Time ton_mask - - 100 ms

Mask Deassert Time toff_mask - - 100 ms
Application or Rate Select Change Time t_ratesel - - N/A ms 2
Power_over-ride or Power-set Assert Time ton_Pdown - - 100 ms

Power_over-ride or Power-set De-assert Time

toff_Pdown - - 15 s 1

Notes:

1. DSP limitation.

2. This feature is unsupported.

1/0 Timing for Squelch & Disable

Parameter Symbol Min. Typ. Max. Unit Note
Rx Squelch Assert Time ton_Rxsq 500 ms 1
Rx Squelch Deassert Time toff Rxsq 15 s 1
Tx Squelch Assert Time ton_Txsq 400 ms
Tx Squelch Deassert Time toff_Txsq 1500 ms 1
Tx Disable Assert Time ton_txdis 100 ms
Tx Disable Deassert Time toff_txdis 400 ms
Rx Output Disable Assert Time ton_rxdis 100 ms
Rx Output Disable Deassert Time toff _rxdis 100 ms
Squelch Disable Assert Time ton_sqdis 100 ms
Squelch Disable Deassert Time toff_sqdis 100 ms

Note 1: DSP limitation.
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Digital Diagnostics

Parameter

Temperature

Voltage

Tx Bias Current (each Lane)
Tx Output Power (each Lane)
Rx Power (each Lane)

Ordering Information

Product Name
QSFP28-100G-DR5

Range
0to70

0 to Vcc
0to 100
-24t04.0
-6.4t04.5

Accuracy Unit Calibration
13 °C Internal
3% \Y Internal
10% mA Internal
13 dB Internal
13 dB Internal

Product Description
QSFP28 Plug-in, 100GBASE-DR, Single Channel 1310nm, SMF 500m Optical
Transceiver, LC, DOM

Contact Information

Ascent Communication Technology Ltd

AUSTRALIA

140 William Street, Melbourne

Victoria 3000, AUSTRALIA
Phone: +61-3-8691 2902

CHINA

Unit 1933, 600 Luban Road
200023, Shanghai CHINA
Phone: +86-21-60232616

EUROPE

Pfarrer-Bensheimer-Strasse 7a

55129 Mainz, GERMANY
Phone: +49 (0) 6136 926 3246

WEB: www.ascentcomtec.com

HONG KONG SAR

Unit 9, 12' Floor, Wing Tuck Commercial Centre
177 Wing Lok Street, Sheung Wan, HONG KONG
Phone: +852-2851 4722

USA

2710 Thomes Ave
Cheyenne, WY 82001, USA
Phone: +1-203 816 5188

VIETNAM

15 /F TTC Building, Duy Tan Street
Cau Giay Dist., Hanoi, VIETNAM
Phone: +84 243 795 5917

EMAIL: sales@ascentcomtec.com

Specifications and product availability are subject to change without notice.
Copyright © 2020 Ascent Communication Technology Limited. All rights reserved.
Ver. ACT_QSFP28-100G-DR5_Datasheet_V1b_Nov_2020
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