QSFP-DD 400GBASE-SR8 850NM 100M TRANSCEIVER

QSFP-DD 400GBASE-SR8 850nm
100m Transceiver

QSFPDD-SR8-400G

Application

* 400GBASE-SR8 400G Ethernet

» Data Center

Features

* Hot pluggable QSFP-DD form factor

* Supports 400Gb/s aggregate bit rate

* Up to 53.125Gbps data rate per channel

* Maximum link length of 70m on OM3 and
100m on OM4

7=
,4;
MPO connector receptacle * Compliant to QSFP-DD MSA
Case temperature range: 0 ~ +70°C * Compliant with IEEE 802.3cd
Power dissipation: <10W * RoHS complaint

Single 3.3V power supply
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Description

This is a hot-pluggable QSFP-DD transceiver for 400G links over multimode fiber. It is a high performance module for short-range data
communication and interconnect application which operates at 400Gbps up to 70m using OM3 multimode fiber or 100m using OM4
multimode fiber. This module is designed to operate over multimode fiber systems using a nominal wavelength of 850nm. The electrical

interface uses a 76 pins connector. The optical interface uses MPO connector.

Product Specifications
I. Absolute Maximum Ratings

It has to be noted that the operation in of any individual absolute maximum ratings might cause permanent damage to this module.

Storage Temperature Ts -40 +85 °c
Operating Humidity RH 5 85 %
Supply Voltage Vee -0.4 3.6 %

Il. Recommended Operating Environment

Recommended Operating Environment specifies parameters for which the electrical and optical characteristics hold unless otherwise
noted.

Operating Case Temperature Tc 0 +70 °Cc
Supply Voltage Vcc 3.135 33 3.465 v
Supply Current Icc 2730 mA

Bit Rate BR 400 Gbps
Fiber Length onOM3 MMF 70 m

Fiber Length on OM4 MMF 100 m
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lll. Optical Characteristics

Transmitter

Modulation Format PAMA4
Signaling Rate, each lane (range) 26.5625+100ppm GBd
Center Wavelength Ao 840 860 nm
Spectral Width (RMS) o 0.6 nm 1
Average Launch Power, each
Iane -6 4 dBm
Outer Optical Modulation
Amplitude (OMA,.,), each lane 3 dBm
(max)
Outer Optical Modulation
Amplitude (OMA,,.,), each lane 4.0 dBm 2
(min)
Launch power in OMA_ ., minus
TDECQ (min) 59 dBm
Transmitter and dispersion eye
TDEC
closure (TDECQ), each lane (max) Q A dBm
Average launch power of OFF
transmitter, each lane (max) -30 dBm
Extinction Ratio, each lane ER 3 dB
Optical Return Loss Tolerance ORL 12 dB
Receiver

Modulation Format PAM4
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Signaling Rate, each lane (range) 26.5625 * 100 ppm GBd
Receiver Wavelength A 840 860 nm
Damage Threshold(min) 5 dBm 3
Average Receive Power, each lane (max) 4 dBm
Average Receive Power, each lane (min) -7.9 dBm 4

Receive Power, each lane (OMA .,

3 dB
(max) m
Receiver Reflectance Rr -12 dB
Stressed Receiver Sensitivity (OMA), RSENS . dBm
each lane
Receiver Sensitivity (OMA,.,), each RS = max (6.5, SECQ ~ 7.9) 4B s
lane (max)
Conditions of Stressed Receiver Sensitivity Test:
Stressed Eye Closure for PAM4 (SECQ),
49 dB 6
lane under test
OMA, .., of Each Aggressor Lane 3 dBm 6

Notes:

1.RMS spectral width is the standard deviation of the spectrum.

2.Even if the TDECQ < 1.9 dB, the OMA (min) must exceed this value.

3.The receiver shall be able to tolerate, without damage, continuous exposure to an optical input signal having this average power level
on one lane. The receiver does not have to operate correctly at this input power.

4.Average receive power, each lane (min) is informative and not the principal indicator of signal strength. A received power below this
value cannot be compliant; however, a value above this does not ensure compliance.

5.Receiver sensitivity is informative and is defined for a transmitter with a value of SECQ.

6.These test conditions are for measuring stressed receiver sensitivity. They are not characteristics of the receiver.
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iV. Electrical Characteristics

The following electrical characteristics are defined over the Recommended Operating Environment unless otherwise specified.

Supply Voltage Vee 3.135 33 3.465 %
Supply Current Icc 2730 mA
Transmitter
Input Differential Impedance Rin 100 Q 1
Differential Data Input Swing Vin,pp 400 900 mvV
Receiver
Differential data output swing Vout,pp 900 mV 2

Notes:
1.Connected directly to TX data input pins.

2.In to 100Q) differential termination.

V. Digital Diagnostic Monitoring Information

The following digital diagnostic characteristics are defined over the normal operating conditions unless otherwise specified.

Temperature +3°C Internal
Voltage +3% Internal
Bias Current +10% Internal
TX Power +3dB Internal

RX Power +3dB Internal
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VL. Pin Assignment
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Figure 1 - QSFP-DD Pin Assignment
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Pin Logic Symbol
1 GND

15

16

17

18

19

20

21

22

23

24

25

CML-I Tx2n
CML-I Tx2p
GND
CML-I Tx4n
CML-I Tx4p
GND
LVTTL-I ModSelL
LVTTL-I ResetL
VccRx
LVCMOS-1/0 SCL
LVCMOS-1/0 SDA
GND
CML-O Rx3p
CML-O Rx3n
GND
CML-O Rx1p
CML-O Rx1n
GND
GND
CML-O Rx2n
CML-O Rx2p
GND
CML-O Rx4n
CML-O Rx4p

Ground

Transmitter Inverted Data Input

Transmitter Non-Inverted Data Input

Ground

Transmitter Inverted Data Input

Transmitter Non-Inverted Data Input

Ground

Module Select

Module Reset

+3.3 V Power Supply Receiver

2-wire serial interface clock

2-wire serial interface data

Ground

Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Ground

Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Ground

Ground

Receiver Inverted Data Output

Receiver Non-Inverted Data Output

Ground

Receiver Inverted Data Output

Receiver Non-Inverted Data Output

w Plug
m
1B 1

3B

3B

1B 1

3B

3B

1B 1

3B

3B

2B 2

3B

3B

1B 1

3B

3B

1B 1

3B

3B

1B 1

1B 1

3B

3B

1B 1

3B

3B
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26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

a4

45

46

47

48

LVTTL-O

LVTTL-O

LVTTL-I

CML-I

CML-I

CML-I

CML-I

CML-I

CML-I

CML-I

CML-I

GND

ModPrsL

IntL

VecTx

Vccl

InitMode

GND

Tx3p

Tx3n

GND

Tx1p

Tx1n

GND

GND

Tx6n

Tx6p

GND

Tx8n

Tx8p

GND

Reserved

VS1

VceRx1

Ground

Module Present

Interrupt

+3.3V Power supply transmitter

+3.3V Power supply

Initialization mode; In legacy QSFP applications, the

InitMode pad is called LPMODE

Ground

Transmitter Non-Inverted Data Input

Transmitter Inverted Data Input

Ground

Transmitter Non-Inverted Data Input

Transmitter Inverted Data Input

Ground

Ground

Transmitter Inverted Data Input

Transmitter Non-Inverted Data Output

Ground

Transmitter Inverted Data Input

Transmitter Non-Inverted Data Output

Ground

For future use

Module Vendor Specific 1

3.3V Power Supply

1B

3B

3B

2B

2B

3B

1B

3B

3B

1B

3B

3B

1B

3A

3A

3A

3A

3A

3A

2A
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49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

CML-O

CML-O

CML-O

CML-O

CML-O

CML-O

CML-O

CML-O

CML-I

VS2

VS3

GND

Rx7p

Rx7n

GND

Rx5p

Rx5n

GND

GND

Rx6n

Rx6p

GND

Rx8n

Rx8p

GND

NC

Reseved

VecTx1

Vce2

Reseved

GND

Tx7p

Module Vendor Specific 2

Module Vendor Specific 3

Ground

Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Ground

Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Ground

Ground

Receiver Inverted Data Output

Receiver Non-Inverted Data Output

Ground

Receiver Inverted Data Output

Receiver Non-Inverted Data Output

Ground

No Connect

For future use

3.3V Power Supply

3.3V Power Supply

For future use

Ground

Transmitter Non-Inverted Data Output

3A

3A

3A

3A

1A

3A

3A

1A

3A

3A

3A

3A

3A

3A

2A

2A

3A

3A
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72

73

74

75

76

Notes:

CML-I Tx7n
GND
CML-I Tx5p
CML-I Tx5n
GND

Transmitter Inverted Data Output

Ground

Transmitter Non-Inverted Data Output

Transmitter Inverted Data Output

Ground

3A

1A

3A

3A

1A

1.QSFP-DD uses common ground (GND)for all signals and supply (power). All are common within the QSFP-DD 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, VecRx1, Vec1, Vee2, VecTx and VecTx1 shall be applied concurrently. Requirements defined for the host side of the Host Card

Edge Connector are listed in Table 6. VccRx, VccRx1, Vecl, Vec2, VecTx and VecTx1 may be internally connected within the module in

any combination. The connector Vcc pins are each rated for a maximum current of 1000 mA.

3.All Vendor Specific, Reserved and No Connect pins may be terminated with 50 ohms to ground on the host. Pad 65 (No Connect) shall

be left unconnected within the module. Vendor specific and Reserved pads shall have an impedance to GND that is greater than 10

Kohms and less than 100 pF.

4.Plug Sequence specifies the mating sequence of the host connector and module. The sequence is 1A, 2A, 3A, 1B, 2B, 3B. (see Figure 2

for pad locations) Contact sequence A will make, then break contact with additional QSFP-DD pads. Sequence 1A, 1B will then occur

simultaneously, followed by 2A, 2B, followed by 3A, 3B.

VII. Optical Module Block Diagram

Tx(1:8)

Rx(1:8)

SCL/SDA
—

PAMA4

ASIC

Tx CDR
8 channels
&
Rx CDR
8 channels

Micro-Controller
Monitor Interface

Laser Driver 4 channels
VCSEL Array

Laser Driver 4 channels
VCSEL Array

TIA 4 channels
PIN Array

TIA 4 channels
PIN Array

INT/RSTn LPWn/PRSn

9T-0d4dW |E213dO

10122Uuo0)

Figure 2. Transceiver Block Diagram



QSFP-DD 400GBASE-SR8 850NM 100M TRANSCEIVER

6 Fs

VIIl. EEPROM Memory Map

CMIS Module Memory Map:

Page 00h
00h
Module
Dynamic
Information
(VRs)
7Eh Bank Select
7Fh Page Select
Page 00h || Page01h || Page02h || Pageosn || .P29%5 || page1oh || Page11n || .2298 || page1ch || Page 1Dh Pages Pages Pages
P - e aoe 04h~oFh || %9 a0e 12h~18h || F29° 9 1Eh~1Fh || 50n~AFh || BOh=FFh
Channel . || Diagnosti
Revision Moduleand Coan::(j Cgfantzel Diagnostic A(f/grrl(i)ssi;c
System ID), Codes Lane User Reseved d Reseved Status and B 9 Custom Reseved Custom
Advertise Advariie Threshold EEPROM An Flags and s An
(NVRs) Vertising ||y 1ues (NVRs) masks monitors control
(NVRs) ey
FFh

Digital Interface:

Table-Lower Page Overview

n“

Module ID from SFF-8024 list, version number,

Id and version ID

Flat mem, CLEI present, TWI speed, Module
State, Interrupt

Bank Lane Flag Summary

Module Global Controls

Module Flags

Module Monitors

Module masks

Reserved

Custom

Module Type advertising code

Module Host-Media Interface Advertising
Options

0-1 2
2-3 2
4-7 4
8-13 6
14-25 12
26-30 5
31-36 6
37-63 27
64-84 21
85 1
86-117 32

Type and status

Flat mem indication, CLEI present indicator,

Maximum TWI speed, Current state of Module,

Current state of the Interrupt signal

Flag summary of all lane flags on pages 10h-1Fh

All flags that are module wide (i.e.not lane specific)

Module flag masks

Host and media interfaces that are supported by

the module
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118-125 8 Password area
126 1 Bank Select Byte
127 1 Page Select Byte

Table-Upper Page 00 Overview

n“

Identifier Identifier Type of module
129-144 16 Vendor name Vendor name(ASCII)
145-147 3 Vendor OUI Vendor IEEE company ID
148-163 Ue Vendor PN Part number provided by vendor (ASCII)
164165 5 Vendor rev Revision level for part number provided by vendor
(ASCII)
166-181 16 Vendor SN Vendor Serial Number (ASCII)
182-189 8 Date Code
G @ il e Common Language Equipment Identification
code
200-201 2 Module power characteristics
202 1 Cable assembly length
203 1 Media Connector Type
204-209 6 Copper Cable Attenuation
210-211 2 Cable Assembly Lane Information
212 1 Media Interface Technology
213-220 8 Reserved
221 1 Custom
222 1 Checksum Includes bytes 128-221

223-255 33 Custom Info NV
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Table-Upper Page 01 Overview

B N R

128-131 Module Firmware and Hardware revisions
132-137 6 Supported link length Supported lengths of various fiber media
138-139 2 Nominal Wavelength
140-141 2 Wavelength Tolerance
142-144 3 Implemented Managem.e.nt Interface features
advertising
145-154 10 Module Characteristics advertising
155-156 2 Implemented Controls advertising
157-158 2 Implemented Flags advertising
159-160 2 Implemented Monitors advertising

161-162 ) Implemented Signal Integrity Controls

advertising

163-175 13 Reserved

176-190 15 Module Media Lane advertising

191-222 32 Custom

223-250 28 Extended Modul.e.Host—M.edla Interface

Advertising options
251-254 4 Reserved
255 1 Checksum Checksum of bytes 130-254"

Table-Upper Page 02 Overview

n“

128-175 Module-level monitor thresholds
176-199 24 Lane-specific monitor thresholds
200-229 30 Reserved

230-254 25 Customizable space

255 1 Checksum Covers bytes 128-254
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Table-Upper Page 16 Overview

Byte Size Name Description
128 1 Data Path Power control Data Path Pwr Up bits for each I'ane, controls Data
Path State machine
. Fields to control lane attributes independent of

129-142 14 L= Szae e Geice] the Data Path State machine or control sets

143-177 35 Staged Control Set 0 Fields to conflgt,!re th(? selec.ted Appllcatlon Code
and signal integrity settings

178212 35 e Earrinall S | Fields to conflgl,!re thg selec.ted Appllcatlon Code
and signal integrity settings

213-231 19 Lane-Specific Flag Masks

232-239 8 Reserved

240-255 16 Custom

Table-Upper Page 17 Overview

Description

128-131 4 Datapath State indicators
132-133 5 Reserved
134-152 19 Lane-specific flags

153 1 Reserved
154-201 48 Lane-specific monitors
202-205 4 Configuration Error Codes Indicates validity of select Application codes
206-234 29 Active Control Set
235-239 5 Reserved
240-255 16 Host Electrical to Module Media Lane Mapping Indicates the mapping of Host Electrical lanes to

Module Media lanes
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IX. Diagram Mechanical Drawing

Dimensions are in millimeters. (Unit: mm)

Ditn4

92,9404

%)

11 ==

8.50+01

1002021
am—
T U= [ =
1.60 29,60
T T T - i T
l H” Max 13 12,3501
= —E |
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Test Center
I. Compatibility Testing

Each fiber optical transceiver has been tested in host device on site in FS Assured Program to ensure full compatibility with over 200

vendors.

Cisco Catalyst C9500-24Y4C Cisco MS425-16

Dell EMC Networking Z9100-ON

Force@tm S60-44T HUAWEI S6720-30L-HI-24S

Above is part of our test bed network equipment. For more information, please click the Test Bed PDF. It will be updated in real time as
we expand our portfolio.
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Il. Performance Testing

Each fiber optical transceiver has been fully tested in FS Assured Program equipped with world's most advanced analytical
equipment to ensure that our transceivers work perfectly on your device.

1. TX/RX Single Quality Testing

Equipped with the all-in-one tester integrated 4ch BERT & sampling
oscilloscope, and variable optical attenuator the input and output signal
quality.

*  Eye Pattern Measurements: Jitter, Mask Margin, etc

*  Average Output Power

+  OMA

*  Extinction Ratio

*  Receiver Sensitivity

e BERCurve

=

2. Reliability and Stability Testing

Subject the transceivers to dramatic in temperature on the thermal shock
chamber to ensure reliability and stability of the transceivers.

*  Commercial: 0°C to 70°C

»  Extended:-5°C to 85°C

* Industrial: -40°C to 85°C

3. Transfer Rate and Protocol Testing

Test the actual transfer data rate and the transmission ability under
different protocols with Networks Master Pro.

*  Ethernet

*  Fiber Channel

*  SDH/SONET

« CPRI

4. Optical Spectrum Evaluation

Evaluate various important parameters with the Optical Spectrum

Analyzer to meet the industry standards. o =
= fd ]
2
*  Center Wavelength, Level =4 a2
o = g?'
«  OSNR o= S as
- SMSR I~ =

*  Spectrum Width
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Order Information

Part Number Description

QSFPDD-SR8-400G QSFP-DD 400GBASE-SR8 850nm 100m Transceiver
QSFPDD-DR4-400G QSFP-DD 400GBASE-DR4 1310nm 500m Transceiver
QSFPDD-XDR4-400G QSFP-DD 400GBASE-DR4+ 1310nm 2km Transceiver
QSFPDD-FR4-400G QSFP-DD 400GBASE-FR4 1310nm 2km Transceiver
QSFPDD-LR4-400G QSFP-DD 400GBASE-LR4 1310nm 10km Transceiver

QSFPDD-LR8-400G QSFP-DD 400GBASE-LR8 1310nm 10km Transceiver
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