100 Gb/s QSFP28 LR4 10 km Transceiver ASCENT¢

Communication Technology

100 Gb/s 10km
QSFP28 LR4
Transceiver

QSFP Series

= Support line rates from Ascent’s 100G QSFP28 LR4 is designed for 10km optical
communication applications. This module contains 4-

103.125 Gbps lane optical transmitter, 4-lane optical receiver and
module management block including 2 wire serial inter-

= Transmission data rate up face. The optical signals are multiplexed to a single-mode

fiber through an industry standard LC connector.
to 25.78 (NRZ) per channel
Ascent’s 100G QSFP28 LR4 Optical Transceiver integrates

= Up to 10km transmission receiver and transmitter path on one module. In the
transmit side, four lanes of serial data streams are

on single mode fiber recovered, retimed, and passed to four laser drivers. The

. laser drivers control 4 x Distributed Feedback Laser (DFB)

" Support commercial and with center wavelengths of 1296 nm, 1300 nm, 1305 nm,

and 1309 nm. The optical signals are multiplexed to a
single-mode fiber through an industry standard LC
connector. In the receive side, the four lanes of optical
data streams are optically de-multiplexed by the
= RoHS and FCC compliant integrated optical de-multiplexer. Each data. stream is

recovered by a PIN photo-detector and trans-impedance
amplifier, retimed. This module features a hot-pluggable
electrical interface, low power consumption and MDIO
management interface.

industrial temperature

* Low power consumption

This product is designed with form factor,
optical/electrical connections, and digital diagnostic
interface according to the QSFP28 Multi-Source
Agreement (MSA) and compliant to IEEE 802.3bm and
IEEE 802.3ba-2010.
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Key Features
e Support line rates from 103.125 Gbps
e Transmission data rate up to 25.78 (NRZ) per channel
e Up to 10km transmission on single mode fiber
e High speed I/O electrical interface (CAUI-4)
e |2C interface with integrated Digital Diagnostic monitoring
e (QSFP28 MSA package with duplex LC connector
e Single +3.3V power supply consumption
Commercial: <3.5W
Industrial: <5W
e Temperature Range:
Commercial: 0°Cto +70°C

Industrial: -40°C to +85°C
e Complies with EU Directive 2015/863/EU
e Support BER 1012

Outline Diagram
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EEPROM Information
EEPROM memory map specific data field description is as below:

2-wire serial address, 1010000x (AOh)"

9 D and status (3 Bytes)
Interrupt Flags (19 Bytes)
21
Module Monitors (12 Bytes)
33
Channel Monitors (48 Bytes)
81
Reserved (4 Bytes)
85)
— (12 Bytes)
97|
Reserved (2 Bytes)
99|
Module and Channel Mask (7 Bytes)
106
Reserved (12.8ytem)
118
Password Change Entry |(4 Bytes)
122 Area (Optional)
Password Entry Area  |(4 Bytes)
126 (Optional)
(1 Bytes)
Page Select Byte
127, g "
Page 00 Page 01 (Optional) Page 02 (Optional) Page 03
128 Base ID Fields (648ytes) 128 CC_APPS (1 Bytes) 128 \sereEPROMData  |(128 BYtES) 128 podule Threshold |48 BYeS)
191 128 255 175
32 B 1B (48 B
Extended ID (32 Bytes) AST Table Length (1) (! BY1e®) Channel Threshold  |#8 BYteS)
223 129 223
Vendor Specific ID (32 Bytes) Application Code Entry 0 (2 Bytes) Reserved (2 Bytes)
255 131 225
A (2 Bytes) Vendor Specific Channel |(16 Bytes)
i Application Code Entry 1 24 Controls
other entries o83 Channel Monitor Masks (12 Bytes)
Application Code Entry TL (2 BYteS) Reserved (2 Bytes)
258 55|
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Pin Assighment

38 GND ] ] GND 1

37 Txin I N e

36 Txip —— I e 3

35 GND C——— 1 = ] GND 4

34 Tx3n I 3 ———— Txdn 5

33 Tx3p I a ——1 Tx4p 6

32 GND C————1 c [ GND 7

31  LPMode/TxDis N @ —1 ModselL 8

30 Vet C————1 O [ ResetL 9

29 VecTx I Q B VecRx 10

28  IntL/RxLOSL [ a —— SCL 1

27 ModPrsL I T — 1 SDA 12

26 GND C——————1 o I GND 13

25 Rxdp 1 «Q /1 Rx3p 14

24 Rx4n C———1 @ — Rx3n 15

23 GND ) ] GND 16

22 Rx2p C———1 — Rx1p 17

21 Rx2n /] —/— Rx1n 18

20 GND ———— 1 [ ] GND 19

Top Side Bottom Side
Viewed From Top Viewed From Bottom
PIN Logic Symbol Description Plug Seq. Notes
1 GND Ground 1 1
2 CML-I Tx2n Transmitter Inverted Data Input 3
3 CML-I Tx2p Transmitter Non-Inverted Data 3
output
4 GND Ground 1 1
5 CML-I Tx4n Transmitter Inverted Data Input 3
6 CML-I Tx4p Transmitter Non-Inverted Data 3
output

7 GND Ground 1 1
8 LVTLL-I ModSelL Module Select 3
9 LVTLL-I ResetL Module Reset 3
10 VccRx + 3.3V Power Supply Receiver 2 2
11 LVCMOS-1/0 SCL 2-Wire Serial Interface Clock 3
12 LVCMOS-1/0 SDA 2-Wire Serial Interface Data 3
13 GND Ground 1
14 CML-O Rx3p Receiver Non-Inverted Data Output 3
15 CML-O Rx3n Receiver Inverted Data Output 3
16 GND Ground 1 1
17 CML-O Rx1p Receiver Non-Inverted Data Output 3
18 CML-O Rx1n Receiver Inverted Data Output 3
19 GND Ground 1
20 GND Ground 1
21 CML-O Rx2n Receiver Inverted Data Output 3
22 CML-O Rx2p Receiver Non-Inverted Data Output 3
23 GND Ground 1
24 CML-O Rx4n Receiver Inverted Data Output 3
25 CML-O Rx4p Receiver Non-Inverted Data Output 3
26 GND Ground 1 1
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27 LVTTL-O ModPrsL Module Present 3
28 LVTTL-O IntL/Rx_LOS Interrupt/Rx_LOS 3
29 VeceTx +3.3 V Power Supply transmitter 2
30 Vccl +3.3 V Power Supply 2
31 LVTTL-I LPMode/TxDI Low Power Mode/Tx_Disable 3
32 éND Ground 1 1
33 CML-I Tx3p Transmitter Non-Inverted Data Input 3
34 CML-I Tx3n Transmitter Inverted Data Output 3
35 GND Ground 1 1
36 CML-I Tx1p Transmitter Non-Inverted Data Input 3
37 CML-I Tx1n Transmitter Inverted Data Output 3
38 GND Ground 1 1
Notes:

1. GNDis the symbol for signal and supply (power) common for QSFP28 modules. All are common within the
QSFP28 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, Vecl and Vec Tx 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 QSFP28 transceiver module in any combination. The connector
pins are each rated for a maximum current of 500mA.

Digital Diagnostic Functions
ASCENT’s QSFP28-100G-LP10 supports the 2-wire serial communication protocol as defined in the QSFP28 MSA,
which allows real-time access to the following operating parameters:

e  Transceiver temperature
e Laser bias current

e Transmitted optical power
e Received optical power

e Transceiver supply voltage

It also access and monitor module information (ex: Media type, Vendor name, Part Number, Serial Number,
Wavelength, Voltage, temperature, etc), provides a sophisticated system of alarm and warning flags, which may
be used to alert end-users when particular operating parameters are outside of a factory-set normal range.

The operating and diagnostics information is monitored and reported by a Digital Diagnostics Transceiver
Controller inside the transceiver, which is accessed through the 2-wire serial interface. When the serial protocol is
activated, the serial clock signal (SCL pin) is generated by the host. The positive edge clocks data into the QSFP28
transceiver into those segments of its memory map that are not write-protected. The negative edge clocks data
from the QSFP28 transceiver. The serial data signal (SDA pin) is bi-directional for serial data transfer. The host
uses SDA in conjunction with SCL to mark the start and end of serial protocol activation. The memories are
organized as a series of 8-bit data words that can be addressed individually or sequentially. The 2-wire serial
interface provides sequential or random access to the 8 bit parameters, addressed from 00h to the maximum
address of the memory.
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This clause defines the Memory Map for QSFP28 transceiver used for serial ID, digital monitoring and certain
control functions. The interface is mandatory for all QSFP28 devices. The memory map has been changed in order
to accommodate 4 optical channels and limit the required memory space. The structure of the memory is shown
in below figure-QSFP28 Memory Map. The memory space is arranged into a lower, single page, address space of
128 bytes and multiple upper address space pages. This structure permits timely access to addresses in the lower
page, e.g. Interrupt Flags and Monitors. Less time critical entries, e.g. serial ID information and threshold settings,
are available with the Page Select function. The structure also provides address expansion by adding additional
upper pages as needed. For example, in below figure upper pages 01 and 02 are optional. Upper page 01 allows
implementation of Application Select Table, and upper page 02 provides user read/write space. The lower page
and upper pages 00 and 03 are always implemented. The interface address used is AOxh and is mainly used for
time critical data like interrupt handling in order to enable a “one-time-read” for all data related to an interrupt
situation. After an Interrupt, IntL, has been asserted, the host can read out the flag field to determine the
effected channel and type of flag.

For more detailed information including memory map definitions, please see the QSFP28 MSA Specification.

Parameter Range Unit Accuracy Calibration

Temperature -40 to +85 °C +3°C Internal / External

Voltage 3.0t0 3.6 V +3% Internal / External

Bias Current 30 to 100 mA +10% Internal / External

TX Power -4.3t04.5 dBm +3dB Internal / External

RX Power -10.6to 4.5 dBm +3dB Internal / External
Note:

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, transmitted power monitoring,

bias current monitoring, supply voltage monitoring and temperature monitoring.

Solutions Provider for FTTx, RFoG, and HFC www.ascentcomtec.com Page 6 of 8



http://www.ascentcomtec.com/

100 Gb/s QSFP28 LR4 10 km Transceiver ASCENT¢

Communication Technology

Specifications

Absolute Maximum Ratings
Parameter Symbol Min. Max. Unit
Storage Temperature Ts -40 85 °C
Maximum Supply Voltage Vee -0.5 3.6 \Y
Operating Relative Humidity RH 85 %

Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit Note
Operating Case Temperature Top 0 +70 °C QSFP28-100G-LP10
-40 +85 °C QS28-100G-LP10A
Power Supply Voltage Vee 3.13 33 3.47 Vv
Power Supply Current lcc - 1.06 A QSFP28-100G-LP10
1.51 A QS28-100G-LP10A
Maximum Power Consumption Pp 3.5 w QSFP28-100G-LP10
5 QS28-100G-LP10A
Aggregate Bit Rate BRave 103.125 Gb/s
Lane Bit Rate BRLaNe 25.78125 Gbps
Transmission Distance TD 10 km
Coupled Fiber Single-mode 9/125 um SMF
fiber
Optical Characteristics
Parameter Symbol Min Typ Max Unit  Note
Transmitter
Signaling Speed per Lane 25.78125 Gbps
Wavelength Assignment
Lo 1294.53 1295.56 1296.59 nm
Lane Wavelength L1 1299.02 1300.05 1301.09 nm
L2 1303.54 1304.58 1305.63 nm
L3 1308.09 1309.14 1310.19 nm
Total Average Launch Power Pr 10.5 dBm
Average Launch Power per Pavg -4.3 4.5 dBm
Lane,
OMA, Each Lane Poma -1.3 4.5 dB 1
Difference in Launch Power P, diff 3 dB
between any Two
Lanes(Average and OMA)
between any Two
Lanes (OMA)
Average Output Power (Laser  Poff -30 dBm
Turn off)
Side Mode Suppression Ratio SMSR 30 dB
Extinction Ratio ER 4 dB
RIN20OMA RIN -130 dB/Hz
Optical Return Loss Tolerance  TOL 20 dB
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Parameter Symbol Min Typ Max Unit  Note
Transmitter Reflectance Rr -12 dB
Optical Eye Mask {0.25,0.4, 0.45, 0.25, 0.28, 0.4} % 2
Receiver
Signaling Rate, each Lane 25.78125 Gbps
Center Wavelength Lane 0 AO 1294.53 1295.56 1296.59 nm
Center Wavelength Lane 1 Al 1299.02 1300.05 1301.09 nm
Center Wavelength Lane 2 A2 1303.54 1304.58 1305.63 nm
Center Wavelength Lane 3 A3 1308.09 1309.14 1310.19 nm
Damage Threshold , each Lane Pdamage 5.5 dBm
Average Receive Power, each -10.6 4.5 dBm
Lane
Receiver Sensitivity (OMA) per SEN -10.6 dBm
Lane
Los Assert LosA -30 dBm
Los De-assert LosDA -12 dBm
Los Hysteresis LosH 0.5 dB

Notes:

1. The optical power is launched into SMF.
2. Measured with a PRBS 231-1 test pattern @25.78125, Hit ratio<5E™.

Electrical Characteristics

Parameter Symbol Min Typ Max Unit Note
Transmitter (Module Input)
Data Rate, each Lane 25.78125 Gbps
Differential Voltage Pk-Pk Vpp 900 mV 1
Common Mode Voltage Vcm -350 2850 mV
Transition Time Trise/Tfall 10 ps 2
Receiver (Module Output)
Data Rate, each Lane 25.78125 Gbps
Common Mode Noise, RMS Vrms 17.5 mV
Differential Output Voltage Vout, pp 900 mV
Wwing
Eye Width EW15 0.57 ul
Eye Height EH15 228 mV
Differential Termination 10 % 1
Resistance
Mismatch
Transition Time Trise/Tfall 12 ps

Notes:

1. Atl1 MHz

2. 20% to 80%
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Ordering Information

Product Name Product Description

QSFP28-100G-LP10 QSFP28 Plug-in, 100GBASE-LR4 1295, 1300, 1304, 1309nm 10km Optical Transceiver,
LC, DOM

QSFP28-100G-L10A QSFP28 Plug-in, 100GBASE-LR4 1295, 1300, 1304, 1309nm 10km Optical Transceiver,
LC, DOM, -40 to +85 °C

JQ28-100G-LP10 QSFP28 Plug-in, 100GBASE-LR4 1295, 1300, 1304, 1309nm 10km Optical Transceiver,
LC, DOM, Compatible with Juniper

JQ28-100G-LP10A QSFP28 Plug-in, 100GBASE-LR4 1295, 1300, 1304, 1309nm 10km Optical Transceiver,

LC, DOM, Industrial Temp -40 °C to +85 °C, Compatible with Juniper

Contact Information

Ascent Communication Technology Ltd

AUSTRALIA Hong Kong SAR

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

Room 1210, 12th Floor, Wing Tuck Commercial Centre
181 Wing Lok Street, Sheung Wan , Hong Kong SAR
Phone: +852-2851 4722

USA

2710 Thomes Ave
Cheyenne, WY 82001, USA
Phone: +1 203 350 9822

VIETNAM

11th Floor, Hoa Binh Office Tower

106 Hoang Quoc Viet Street, Nghia Do Ward
Cau Giay District, Hanoi 10649, VIETNAM
Phone: +84-24-37955917

EMAIL: sales@ascentcomtec.com

Specifications and product availability are subject to change without notice.
Copyright © 2026 Ascent Communication Technology Limited. All rights reserved.

Ver. ACT_QSFP28-100G-LP10_Datasheet_V1g_Nov_2017
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