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400G QSFP-DD FR4/LR4 Optical Transceiver

FEATURES

•	 Compliant with 4x 100G Lambda MSA 100G-FR/-LR and 
IEEE 802.3cu 400GBASE-FR4/-LR4 

•	 Electrical interface compliant with IEEE 802.3bs 400GAUI-8 
(CDAUI-8) standard 

•	 Compact Type 2 QSFP-DD form factor for high faceplate 
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ABSOLUTE MAXIMUM RATINGS

Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings 
only, and functional operation of the device at these or any other conditions beyond those indicated under “recommended operating 
conditions” is not implied. Exposure to absolute maximum rated conditions for extended periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS 

PARAMETER SYMBOL MIN TYP MAX UNITS

Operating Case Temperature TCASE 0 30 70 °C

DC Supply Voltage VCC 3.135 3.3 3.465 V

Power Supply Noise Tolerance (*) - - 50 mVpp

Bit Rate BR 53.12 53.125 53.13 Gbps

(*) At input to recommended power supply filter

PARAMETER SYMBOL MIN MAX UNITS

Storage Temperature Ts -40 +85 ºC
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Optical Transmitter
The 400G FR4 optical transceiver electrical interface is compliant to the IEEE 802.3bs 400GAUI-8 (CDAUI-8) host to module 
retimed interface (see IEEE 802.3bs Annex 120E). The 400G FR4/LR4 optical transmitter is compliant with the IEEE 802.3bs 
400GBASE-FR4/-LR4 specification, with four optical lanes of 100G PAM4 data over one single fiber pair of up to 2 km and 10 
km, respectively. Each optical lane is compliant with the 100G Lambda MSA 100G-FR/-LR optical interface specification. The 
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RECEIVER OPTICAL INPUT CHARACTERISTICS

P A R A M E T E R S Y M B O L M I N T Y P M A X U N I T S N O T E S

D a t a  m o d u l a t i o n  t y p e PAM4 D a t a  r a t e ,  e a c h  l a n e B R 1 0 6 . 2 4 1 0 6 . 2 5 1 0 6 . 2 6 G b p sB a u d / s y m b o l  r a t e ,  e a c h  l a n e B R 53.1253.12553.13G b d

L a n e  w a v e l e n g t h s 1 2 6 4 . 5  t o  1 2 7 7 . 5  1 2 7 4 3 2 e n t e r  w a v e l e n g t h n m

1 2 8 4 . 5  t o  1 2 9 7 . 5  1 2 9 4 3 2 e n t e r  w a v e l e n g t h1 3 0 4 . 5  t o  1 3 1 7 . 5  1 3 1 4 3 2 e n t e r  w a v e l e n g t h1 3 2 4 . 5  t o  1 3 3 7 . 5  1 3 3 1 3 2 e n t e r  w a v e l e n g t h
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QSFP-DD MODULE ELECTRICAL CONNECTOR PIN DEFINITIONS CONT.

PADLOGICSYMBO LDESCRIPTION

PLUG SEQUENCENOTES

49 VS2Modul e Vendor Specifi c 2

3A 3

50 VS3Modul e Vendor Specifi c 3

3A 3

51 GNDGro und

1A 1

52CML-OR x7pReceiver Non-Inverted Data Output

3A 3

53CML-OR x7nRece i ver Inverted Data Output

3A 3

54 GNDGro und

1A 1

55CML-ORx5pReceiver Non-Inverted Data Output

3A 3

56CML-ORx5nRece i ver Inverted Data Output

3A 3

57 GNDGro und

1A 1

58 GNDGro und

1A 1

59CML-OR x6nRece i ver Inverted Data Output

3A 3

60CML-OR x6pReceiver Non-Inverted Data Output

3A 3

61 GNDGro und

1A 1

62CML-OR x8nRece i ver Inverted Data Output

3A 3

63CML-OR x 8pReceiver Non-Inverted Data Output

3A 3

64 GNDGro und

1A 1

65 NCNo Connect

3A 3

66 ReservedFor future use

3A 3

67 Vcc Tx1+3.3V Power Supply Transmitter

2A 2

68 Vcc2+3.3V Power Supply

2A 2

69 ReservedFor future use

3A 3

70 GNDGro und

1A 1

71CML-ITx7 pTransmitter Non-Inverted Data Input

3A 3

72CML-ITx7 nTransmitter Inverted  Dat a  Inp ut

3A 3
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Power Supply
Here we describe the power supply filtering requirements and the power supply sequencing requirements.

POWER SUPPLY FILTERING 
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LOW POWER MODE
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Control and Monitoring Interface
The optical transceiver supports a full QSFP-DD-compliant set of control, alarm, and monitoring features through a standard I2C 
management interface, as well as low speed control pins which support additional module control and interrupt features.

LOW SPEED ELECTRICAL HARDWARE INTERFACE

In addition to the I2C interface, the optical transceiver also supports low-speed control pins, which provide immediate easy access 
to key module functions and additional user interface signals to support the management interface.

ResetL ResetL (LVTTL-I signal) is an input pin. The 
ResetL pin has a weak pull-up in the module 
to Vcc. A low level on the ResetL pin for longer 
than the minimum pulse length (t_reset_init 
> 2μs) initiates a complete module reset and 
returns all user module settings to their default 
state. Module Reset Assert Time (t_init) starts 
on the rising edge after the “Low” level signal on 
the ResetL pin is released.

ModPrsL ModPrsL (LVTTL-O signal) is pulled up to Vcc on 
the host board and grounded in the module. The 
ModPrsL pin is asserted “Low” when the module is 
inserted and deasserted “High” when the module 
is physically absent from the host connector.

IntL IntL (LVTTL-O signal) is an output signal. When 
IntL is asserted “Low,” it indicates a possible 
module operational fault, LOS condition, or a 
status critical to the host system. The host 
identifies the source of the interrupt using the 
2-wire serial interface.

ModSelL The ModSelL (LVTTL-I signal) is an input pin. 
When held low by the host, the module responds 
to 2-wire serial communication commands. 
Otherwise, it does not. The ModSelL signal has 
a weak pull-up in the module connected to Vcc.

InitMode InitMode (LVTTL-I signal) is an input signal. The 
InitMode signal allows the host to define whether 
the QSFP-DD module will initialize under host 
software control (InitMode asserted “High”) or 
module hardware control (InitMode deasserted 
“Low”). Under host software control, the module 
shall remain in Low Power Mode until host 
software enables the transition to High Power 
Mode, as outlined in the Management Interface 
description below. Under hardware control, the 
module may immediately transition to High 
Power Mode after the management interface is 
initialized. The host shall not change the state of 
this signal while the module is present. In legacy 
QSFP applications, this signal is named LPMode. 
The InitMode signal has a weak pull-up in the 
module connected to Vcc.

SCL The SCL pin (LVCMOS-I/O open-drain signal) is the 
2-wire serial interface clock for the module. The 
SCL signal requires a pull-up resistor on the host 
board; ≤ 3 kΩ is recommended. Note that SCL and 
SDA timing specifications are defined in section 
defined in “Management Interface Timing.”

SDA The SDA pin (LVCMOS-I/O open-drain signal) is 
the 2-wire serial interface data for the module. The 
SDA signal requires a pull-up resistor on the host 
board; ≤ 3 kΩ is recommended. Note that SCL and 
SDA timing specifications are defined in section 
defined in “Management Interface Timing.”
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PARAMETER SYMBOL MIN MAX UNIT CONDITION

SCL and SDA

VOL 0 0.4

V IOLmax=3 mA
VOH Vcc-0.5 Vcc+0.3

VIL -0.3 Vcc*0.3

VIH Vcc*0.7 Vcc+0.5

Capacitance for SCL and  
SDA I/O signal

Ci - 14 pF

Total bus capacitive load  
for SCL and SDA

CB

- 100

pF

For 400 kHz clock frequency, max  
3 kΩ pull up resistor

- 200
For 400 kHz clock frequency, max 
1.6 kΩ pull up resistor

InitMode, ResetL, and ModSelL

VIL -0.3 0.8 V

VIH 2 Vcc+0.3

|lin| - 360 μA OV < Vin < Vcc

IntL
VOL 0 0.4

V
IOL = 2 mA

VOH Vcc-0.5 Vcc+0.3 10kΩ pull up to Vcc

ModPrsL1 VOL 0 0.4 V IOL = 2 mA

1 ModPrsL can be implemented as a short-circuit to GND on the module
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Management Interface
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MODULE STATES BEHAVIOR
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MANAGEMENT INTERFACE (I2C) TIMING
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SOFT CONTROL, ALARM, AND STATUS TIMING 
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Label Specification
The following printed label is attached to the product (note 
that the certification labels will be added/removed according 
to requests and certification process results):

Regulatory and Compliance
EMC — Immunity • EN 55024 (EU)

• IEC EN 61000-4-3 (International)

• EMC Directive 89/336/EEC

• IEC /CISPR/24

EMC — Emission • �CISPR 22, class B (Comité International 
Spécial des Perturbations Radioélectriques-
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Ordering Information
JABIL PART NUMBER PACKAGE RATE REACH OTHER INFO

QD4CIRLCCxx0CL4
400 Gb/s FR4 QSFP-DD 
Optical Transceiver with LC 
connector, 2km Reach

QSFP-DD 425G 2 km C-Temp

QD4CLRLCCxx0CL4
400 Gb/s LR4 QSFP-DD 
Optical Transceiver with LC 
connector, 10km Reach

QSFP-DD 425G 10 km C-Temp

Document Version
VERSION DATE NOTES

1.0 11/21/2023 Initial specification version

1.1 02/29/2024 Added LR4 specification

1.2 07/08/2024 Updated Regulatory and Compliance

JABIL CIRCUIT SDN BHD 
PMT 772, Persiaran Cassia Selatan 7, 
Taman Perindustrian Batu Kawan, 
Mukim 13 Batu Kawan 
Seberang Perai Selatan 
Simpang Empat, Pulau Pinang 14110 Malaysia
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