N2  NADDOD

400Gb/s QSFP-DD LR4 1310nm 10km Optical Transceiver

Features Applications
e Maximum Power Consumption 10W o Data Center Interconnect
e Case Operating Temperature 0°C to 70°C e 400G Ethernet

e Two Wire Serial Interface with Digital Diagnostic Monitoring ® Enterprise Networking
e Class 1 Laser
e Compliant with QSFP-DD MSA HW Rev 5.0 Type 2 Housing wi
MPO0-12 Connector
e Compliant with QSFP-DD CMIS Rev 4.0
e Compliant with EU Directive 2011/65/EU (RoHS Compliant)
e Compliant with IEEE802.3bs Standard: 400GAUI-8 Electrical
e Compliant with IEEE802.3cu Standard: 4x100GBASE-LR1 Opticat

Interface
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Description
This product is a 400Gb/s Quad Small Form Factor Pluggable-double density (QSFP-DD) optical module designed for 10km

optical communication applications. The product is designed with form factor, optical/electrical connection and digital

diagnostic interface according to the QSFP-DD Multi- Source Agreement (MSA).

Absolute Maximum Ratings

Table1-Absolute Maximum Ratings

Symbol___Min.___Typical __Max._|_unit | Nete
Ts -40 85 €

Storage Temperature Range

Relative Humidity (Non-condensing) RH 5 95 %
Supply Voltage vcc -0.5 3.6 v
Control Input Voltage Vi -0.3 VCC+0.5 v

Recommended Operating Conditions

Table2-Recommended Operating Conditions
0 70 C

Operating Case Temperature TOPR
Power Supply Voltage vcC 3.135 3.3 3.465 \')
Instantaneous Peak Current at Hot Plug ICC_IP 4000 mA
Sustained Peak Current at Hot Plug ICC_SP 3300 mA
Maximum Power Dissipation PD 10 w
Maximum Power Dissipation, Low Power
PDLP 1.5 w
Mode
Signaling Rate Per Lane SRL 53.125 GBd PAM4
Two Wire Serial Interface Clock Rate 400 kHz
Power Supply Noise Tolerance
66 mV
( 10Hz-10MHz)
Rx Differential Data Output Load 100 Ohm
Operating Distance 2 10000 m
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Electrical Characteristics Low Speed Signal

Table3-Electrical Characteristics Low Speed Signal

ST T T o TR

Module Output SCL and SDA v
VIL -0.3 VCC*0.3 v
Module Input SCL and SDA
VIH VCC*0.7 VCC+0.5 v
VIL -0.3 0.8 v
Init Mode, ResetL and ModSelL
VIH 2 VCC+0.3 v
VoL 0 0.4 v
IntL
VOH VCC-0.5 VCC+0.3 v

Electrical Characteristics High Speed Sianal

Table4-Electrical Characteristics High Speed Signal

Parameter Symbol i | Tyscal | Max____Unit__ Notes |

Transmitter Electrical Characteristics

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
AC Common-mode Output Voltage (RMS) 17.5 mV
Differential Output Voltage 900 mV
Near-end Eye height, Differential 70 mV
Far-end Eye height, Differential 30 mV
Far end Pre-cursor Ratio -4.5 25 %
Differential Termination Mismatch 10 %
Transition Time (Min, 20% to 80%) 9.5 ps
DC Common Mode Voltage -350 2850 mV
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Optical Characteristics

Table5-Optical Characteristics

Symbol | Min, | Typical | Max __Unit | Notes |

Transmitter Optical Characteristics

Wavelength c 1304.5 1311 1317.5 nm
Side Mode Suppression Ratio SMSR 30 dB
Average Launch Power, Each Lane AOPL -1.9 4.8 dBm 1
Outer Optical Modulation Amplitude (OMAouter),
B TOMA 5 dBm
Outer Optical Modulation Amplitude 1.1
(OMA,uter), Each Lane: for TDECQ <<1.4dB TOMA -0.3+TDEC dBm
for 1.4<TDECQ<3.4dB Q
Transmitter and Dispersion Eye Closure for
PAMA4(TDECAQ), Each Lane ToECA >4 @8
Transmitter Eye Closure for PAM4(TECQ) TECQ 3.4 dB
|ITDECQ-TECQI 2.5 dB
Over/Under-shoot 22 %
Transmitter Power Excursion 2.8 dBm
Average Launch Power of OFF Transmitter,
ERT TOFF -15 dBm
Extinction Ratio, Each Lane ER 3.5 dB
RIN15.60MA RIN - 136 dB/Hz
Optical Return Loss Tolerance ORL 15.6 dB
Transmitter Reflectance TR -26 dB
Transmitter Transition Time Tt 17 ps
Receiver Optical Characteristics
Wavelength AC 1304.5 1311 1317.5 nm
Damage Threshold, Each Lane AOPD 5.8 dBm
Average Receive Power, Each Lane AOPR -8.2 4.8 dBm 2
Receive Power(OMA,ur), Each Lane OMAR 5 dBm
Receiver Reflectance RR -26 dB
Receiver Sensitivity(OMAouter), Each Lane -6.1
for TECQ<<1.4dB SOMA -7.5+TEC  dBm
for1.4<TECQ<3.4dB Q
Stressed Receiver Sensitivity(OMAouter), Each
e SRS -4.1 dBm 3
Conditions of Stressed Receiver Sensitivity
Test
Stressed Eye Closure for PAM4(SECQ) 3.4 dB

Notes:

1. Average launch power, each lane [min) is informative and not the principal indicator of signal strength.
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2. Average receive power, (min) is informative and not the principal indicator of signal strength.

3. Measured with conformance test signal at TP3 for the BER = 2.4x 10-4.

Pin Description
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Figure1. Pin Definitions of the Module High Speed Inputs/Outputs

Transceiver Pin Descriptions

Tableé6-Pin Descriptions

P Logic  Symo

o O N WN =

CML-I
CML-I

CML-I
CML-I

GND
Tx2n
Tx2p
GND
Tx4n
Tx4p

Ground
Transmitter Inverted Data Input
Transmitter Non-Inverted Data Input
Ground
Transmitter Inverted Data Input

Transmitter Non-Inverted Data Input
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10
1
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

28

29
30

31

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

LVTTL-I
LVTTL-I

LVCMOsS-1/0
LVCMOS-I1/0

CML-0
CML-0
GND
CML-0
CML-0

CML-0

CML-0

CML-0
CML-0

LVTTL-0

LVTTL-0

LVTTL-I

CML-I
CML-I

CML-I

CML-I

CML-I

CML-I

CML-I
CML-I

GND
ModSelL
ResetL
Vce Rx
SCL
SDA
GND
Rx3p
Rx3n
GND
Rx1p
Rx1n
GND
GND
Rx2n
Rx2p
GND
Rx4n
Rx4p
GND
ModPrsL

IntL/RxLOSL

VceTx
Vcci

InitMode

GND
Tx3p
Tx3n
GND
Tx1p
Tx1n
GND
GND
Txén
Txé6p
GND
Tx8n
Tx8p
GND

Reserved

Ground
Module Select
Module Reset
+3.3V 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
Ground
Module Present
Interrupt. Optionally configurable as RxLOSL via the management
interface (SFF-8636)
+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 Input
Ground
Transmitter Inverted Data Input
Transmitter Non-Inverted Data Input
Ground

For future use
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47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

CML-0
CML-0

CML-0

CML-0

CML-0

CML-0

CML-0
CML-0

CML-I
CML-I

CML-I
CML-I

VSs1
VceRx1
VS2
VS3
GND
Rx7p
Rx7n
GND
Rx5p
Rx5n
GND
GND
Rx6n
Rxép
GND
Rx8n
Rx8p
GND
NC
Reserved
VeeTx1
Vee2
Reserved
GND
Tx7p
Tx7n
GND
Tx5p
Tx5n
GND

Module Vendor Specific 1
3.3V Power Supply
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 Input
Transmitter Inverted Data Input
Ground
Transmitter Non-Inverted Data Input
Transmitter Inverted Data Input

Ground
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Block Diagram
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Further Information:

Web www.naddod.com
Email For order requirements: sales@naddod.com For cooperation: agency@naddod.com
For customer service: support@naddod.com For other informations: info@naddod.com

For technical support: tech@naddod.com

Disclaimer

1. We are committed to continuous product improvement and feature upgrades, and the contents contained in this manual are subject

to change without notice.
- 2. Nothing herein should be construed as constituting an additional warranty.

3. NADDOD assumes no responsibility for the use or reliability of equipment or software not provided by NADDOD.
Copyright © NADDOD.COM All Rights Reserved, 2022

NADDOD - Explore the Digital Future of Intelligence

HPC, Networking, Data Center, ISP Solutions




