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Data Sheet

400G OSFP-RHS SR8 Optical Transceiver Module

P/N: WST-OR4-SR8-C

Features: Applications:
u Supports 425Gb/s aggregate bit u Ethernet for 400GBASE-SR8
] 8x50G PAM4 VCSEL/PIN photo detector u HPC Interconnects
u OSFP RHS form factor u Proprietary Interconnections

u Power consumption: 9W Max

CMIS Rev. 4.0 Management Interface

Compliant to OSFP MSA Rev. 5.0

OSFP-RHS mechanical spec
SFF-8679: General Electrical

IEEE 802.3cd: Physical Layer Specifications

and Management Parameters

Compliant to Class 1 Laser Safety

B Single MMF MPO-16/APC optical connector Standard:
| Hot Pluggable module
] 3.3V power supply "
] 100m max reach with MMF OM4 .
] 70m max reach with MMF OM3 -
] Operating Case Temperature: "
0C~70C .
[
[

Absolute Maximum Ratings

Exceeding the limits below may damage the module permanently.

RoHS2.0 Compliance

Parameter Symbol Min. Typ. Max. Unit. Note
Storage Temperature Ts -40 85 C
Case Operating Temperature Top_1 0 70 T 1
Supply Voltage VCC -0.5 3.6 \%
Relative Humidity RH 5 70 %
Damage threshold, each lane 5 dBm

Notes:

1. DDMI temperature reading is measured by the position of Top_1

Temperature sensor of Top 1

Top view of module: .




Document Number: WD6-CS-0656-V1.0

400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C
General Product Characteristics
Parameter Value Unit Comments
As defined by OSFP RHS form factor with MPO
Module Form Factor OSFP
Rev 2.0 optical interface
Number of Optical Lanes 8 TX and 8 RX
Maximum Aggregate Data
425 Gb/s 26.5625Gbd PAM4 mode

Rate

Protocols Supported Ethernet

Electrical Interface and Pin-out as defined by

60-pin edge connector
Pinout OSFP Rev 5.0
Maximum Power 8 lanes operation, mission
9 Watts
Consumption mode
Serial, 12C-based, 400 kHz
Management Interface As defined by CMIS Rev. 4.0
maximum frequency
Recommended Operating Conditions
Parameter Symbol Min Typical Max Unit Note
Operating Case Temperature TOP 0 70 C
Power Supply Voltage VCC 3.135 3.3 3.465 \%
Maximum Power Consumption Pcon 9 Watts
Bit Rate BR 26.5625 GBd
Number of Lanes - 8
Pre-FEC Bit Error Ratio BER 2.4x104 1
Serial, 12C-based, maximum
Management Interface 2
frequency 400 kHz

Logic Input Voltage High Vin 2 Vce+3
Logic Input Voltage Low Vil -0.3 0.8

Notes:

1. PRBS31Q test pattern is used.
2. As defined by CMIS Rev. 4.0
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Document Number: WD6-CS-0656-V1.0 400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C
Electrical Characteristics
Parameter Min Typical Max Unit Note
Transmitter electrical input characteristics at TP1a
AC common-mode output voltage(RMS) 175 mV 1
Differential peak-to-peak output voltage
35 mV
(Transmitter disabled)
Differential peak-to-peak output voltage
880 mV

(Transmitter enabled)
Eye symmetry mask width 0.22 ul
Eye height, differential 32 mV
Differential output return loss See Eq. 1
Common to differential mode conversion return

See Eq. 2
loss
Differential termination mismatch 10 %
Transition time (20% to 80%) 10 ps

Receiver electrical output characteristics at TP4

Far-end Eye height, differential 30 mvV
Far-end pre-cursor ISl ratio -4.5 25 %
Differential output return loss See Eq. 1
Common to differential mode conversion return

See Eq. 2
loss
Differential termination mismatch 10 %
Transition time (20% to 80%) 10 ps
DC common mode voltage -350 2850 mV
Note:

9.5 — 0.37f 001<f<8
1. RLA(f) = {4.75 —7.41log,, (ﬁ) 8<f<19 } (dB)| (Eq.1)

where

fis the frequency in GHz, RLd is the CAUI-4 Chip-to-module input differential return loss

I .
22-20(zL) oo1=r< 12.89} )

15-6(-L) 1289=f<19

2. RLdc(f) = (Eq.2)

where fis the frequency in GHz,

RLdc is the CAUI-4 Chip-to-module input differential to common mode input return loss
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Document Number: WD6-CS-0656-V1.0 400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C
Optical Characteristics
Parameter Symbol Min Typical Max Unit Note
Transmitter
Signaling rate, each lane (range) 26.5625+100 ppm GBd
Lane Wavelength A 840 868 nm
RMS spectral width 0.6 nm
Average launch power, each lane Pavg -6.5 4 dBm 1
Outer Optical Modulation Amplitude
-4.5 3 dBm 2
(OMAouter), each lane (max)
Transmit OMA per Lane OMA -6.4 3 dBm
Transmitter and dispersion eye closure
TDEC 45 dBm
for PAM4 (TDECQ), each lane (max)
Launch power in OMAouter minus
-5.9 dBm
TDECQ (min)
Extinction ratio, each lane ER 3 daB
Average launch power of OFF
Poff -30 dBm
transmitter, each lane
Receiver
Signaling Speed per Lane 26.5625+100ppm Gbl/s
Lane wavelengths (Range) A 840 868 nm
Damage threshold, each lane 5 dBm
Average receive power, each lane -8.4 4 dBm 1
Received power (OMA), each lane 3 dBm
Receiver Reflectance -12 dB
Receiver sensitivity in OMAouter -7 dBm 2

Notes:

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

2. Receiver sensitivity is informative and is defined for a transmitter with SECQ = 0.9 dB.

Module Electrical Connector

The electrical interface of an OSFP module consists of a 60 contacts edge connector as illustrated by the
diagram below. It provides 16 contacts of 8 differential pairs of high-speed transmit signals, 16 contacts of 8
differential pairs of high-speed receive signals, 4 contacts for low-speed control signals, 4 contacts for power

and 20 contacts for ground.
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Document Number: WD6-CS-0656-V1.0

400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C

The edge connector pads have 3 different pad lengths to enable sequencing of the contacts to protect the

module against electrostatic discharge (ESD) and provide reliable power up/power down sequencing for the

module during insertion and removal. The ground pads are the longest for first contact, the power pads are

the second longest for second contact and the signal pads are the third longest for final contact during

insertion.

Top Side (viewed from top)

Bottom Side (viewed from bottom)

60 GND GND 1
59 TX1p ™2p 2
58 ™1in T™X2n 3
57 GND GND 4
56 TX3p TX4p 5
55 TX3n TX4n 6
54 GND . GND 7
53 ™p i TX6p 8
52 ™@5n H @60 9
51 GND H GND 10
50 ™7 < TX8p 1
a9 ™In o TX8n 12
43 GND % GND 13
47 SDA [ o jum— scL 12
46 vec E—— O e vee 15
a5 vee ] 2 EE——— vee 16
4a INT/RSTn [—= o | LPWn/PRSA 17
a3 GND g GND 18
42 RX8n = =§ o ] RX7n 19
a1 Rxgp = - ] R7p 20
40 GND H GND 21
39 RX6n == : ] RXSN 2
38 RX6p [ H Fr— RXSp 23
37 GND GND 24
36 RX4n [ —1 = RX3n 25
35 RX4p F—— — RX3p 26
34 GND GND 27
EE] RX2n = e RX1n 28
32 RX2p [-—— s e RX1p 29
31 GND GND 30
PIN Descriptions (compliant with OSFP MSA Rev 5.0)
Name Direction Description
TX[8:1]p Input
Transmit differential pairs from host to module
TX[8:1]n Input
RX[8:1]p Output
Receiver differential pairs from module to host.
RX[8:1]n Output
2-wire serial clock signal. Requires pull-up resistor to 3.3V on
SCL bidir
host.
2-wire serial data signal. Requires pull-up resistor to 3.3V on
SDA bidir
host.
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Document Number: WD6-CS-0656-V1.0

400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C
Multi-level signal for low power control from host to module and
LPWn/PRSn bidir module presence indication from module to host. This signal
requires the circuit as described in Section 10.5.3
Multi-level signal for interrupt request from module to host and
INT/RSTn bidir reset control from host to module. This signal requires the circuit
as described in Section 10.5.2
VCC Power 3.3V power for module
GND ground Module Ground. Logic and power return path.
PIN List
PIN Symbol Description Direction Note
1 GND Ground
2 TX2p Transmitter Data Non-Inverted Input from Host
3 TX2n Transmitter Data Inverted Input from Host
4 GND Ground
5 TX4p Transmitter Data Non-Inverted Input from Host
6 TX4n Transmitter Data Inverted Input from Host
7 GND Ground
8 TX6p Transmitter Data Non-Inverted Input from Host
9 TX6n Transmitter Data Inverted Input from Host
10 GND Ground
11 TX8p Transmitter Data Non-Inverted Input from Host
12 TX8n Transmitter Data Inverted Input from Host
13 GND Ground
Open-Drain with pull-up resistor
14 SCL 2-wire Serial interface clock Bi-directional
on host
15 VCC +3.3V Power supply Power from Host
16 VCC +3.3V Power supply Power from Host
Open-Drain with pull-up resistor
17 LPWn/PRSn | Low-Power Mode / Module Present Bi-directional
on host
18 GND Ground
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Document Number: WD6-CS-0656-V1.0

400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C

19 RX7n Receiver Data Inverted Output to Host
20 RX7p Receiver Data Non-Inverted Output to Host
21 GND Ground

22 RX5n Receiver Data Inverted Output to Host
23 RX5p Receiver Data Non-Inverted Output to Host
24 GND Ground

25 RX3n Receiver Data Inverted Output to Host
26 RX3p Receiver Data Non-Inverted Output to Host
27 GND Ground

28 RX1n Receiver Data Inverted Output to Host
29 RX1p Receiver Data Non-Inverted Output to Host
30 GND Ground

31 GND Ground

32 RX2p Receiver Data Non-Inverted Output to Host
33 RX2n Receiver Data Inverted Output to Host
34 GND Ground

35 RX4p Receiver Data Non-Inverted Output to Host
36 RX4n Receiver Data Inverted Output to Host
37 GND Ground

38 RX6p Receiver Data Non-Inverted Output to Host
39 RX6n Receiver Data Inverted Output to Host
40 GND Ground

41 RX8p Receiver Data Non-Inverted Output to Host
42 RX8n Receiver Data Inverted Output to Host
43 GND Ground

See pin description for required
44 INT/RSTn Module Interrupt / Module Reset Bi-directional
circuit

45 VCC +3.3V Power supply Power from Host
46 VCC +3.3V Power supply Power from Host
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Document Number: WD6-CS-0656-V1.0 400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C
Open-Drain with pull-up resistor
47 SDA 2-wire Serial interface data Bi-directional
on HOST

48 GND Ground

49 TX7n Transmitter Data Non-Inverted Input from Host

50 TX7p Transmitter Data Inverted Input from Host

51 GND Ground

52 TX5n Transmitter Data Non-Inverted Input from Host

53 TX5p Transmitter Data Inverted Input from Host

54 GND Ground

55 TX3n Transmitter Data Inverted Input from Host

56 TX3p Transmitter Data Non-Inverted Input from Host

57 GND Ground

58 TX1n Transmitter Data Inverted Input from Host

59 TX1p Transmitter Data Non-Inverted Input from Host

60 GND Ground

Transceiver Block Diagram
RX1N/P | Quad | X
. TIA i)
o} . o =
22 . v
m —1 O
E RX8 N/P oy —
m Quad = g
(1+] —
S SDA | TA I3 =
- - [ =
= Micro 1x8 Micro =
8 SCL |controller DSP/PAM4 Optics 2
o Quad g R O
o —| VCSEL 0 X 2
=] . m
a TX8 NIP ——— Driver r 3
2 . — 9
g * Quad < =
) * —{ VCSEL ? X
TX1 NP ———— . m &
Driver r
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Memory Map ((compliant with CMIS Rev. 4.0))

400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C

Lower Page
00h |  Module
Dynamic
Information
(VRs)
7Eh | Bank Select
7Fh | Page Select
y
y Y 4 4 ¥ y
Page 00h Page 01h Page 02h Page 03h Page 04 e eoe)
gon Module and
L jodule al
System ID, R:ov‘;s;gn Lane User Tr:::l_e
Advertising Advertising Threshold EEPROM Advertising Reserved Custom
(NVRs) (NVRs) (\:ﬂ;!?) (NVRs) (NVRs)
FFh
¥ oy ¥V y v )\ Vv
Bank N Pages Bank N Pages Pages Pages Bank 1 Page Bank 1 Pages
10h-1Fh 20h-3Fh 40h-4Fh 50h-9Eh 9Fh AOh-AFh
an| 'ages an| ages Bank 0 Page Bank 0 Pages
10h-1Fh 20h-3Fh Reserved oFh AOh-AFh
Bank 0 Pages Bank 0 Pages
10h-1Fh 20h-3Fh o Reserved Command
— erent Extended
and local
Lane Payload ’_? aygsg
Dynamic [ Reierved [ For CDB oY
Information Cuheorrent
(VRs) [ =
Bank Dependent Pages | | Banks > 0 Reserved ‘ | Bank Dependent Pages
Bank Page
10h | Bank Control
11h Bank Flags
12h-1Bh Reserved
1C-1Dh Diagnostic
1E-1Fh Custom
Pages Pages
Page 10h Page 11h Page 1Ch Page 1Dh
g g 12h-18h g g 1Eh-1Fh
80h
Channel Channel . . Diagnostic
Diagnostic .
control state, Advertising
Reserved status and Custom
and flags and and
q counters
masks monitors control
FFh
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Transceiver Optical MPO Connectors

400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C

Below picture shows channel orientation of the optical connector when MPO16 connectors are used in an

OSFP module. MPO16 connectors, which channel assignment within the connector to be as in the below

picture.

Rx1
Rx2
Rx3
Rx4
Rx5
Rx6
Rx7
Rx8
Tx8
TXT
Tx6
TX5
Tx4
Tx3
Tx2
Tx1

[3
°
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*
.
.
°
®
*
[
»
.
®
°
°
e

=

MPO-16 —
X RX
0000000000000 00O0
1234595 67887654321
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Document Number: WD6-CS-0656-V1.0 400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C
Mechanical Drawing
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Unit: mm
Ordering Information
Specification
Part No Data rate Max. Receive Application
1 1
Package Laser | Optical Power |Detector| Sensitivity Temp | Reach | Other [P
per Lane code
(OMA)
OoM3
26.5625 -6.5~+4
850nm o 70m DDM 400G
WST-OR4-SR8-C |OSFP RHS | Gbhd each VCSEL dBm each PIN <-7 0~70°C OM4 | RoHS!| Ethernet
Channel Channel 100m

Note: Receiver sensitivity is informative and is defined for a transmitter with SECQ = 0.9 dB.
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400G OSFP-RHS SR8 Optical Transceiver Module

WST-OR4-SR8-C
Modification History
Revision Date Description Originator Review Approved
V1.0 08-Aug-2024 New Release Joanne Ni Ken Cheng Wayne Liao
Headquarters

WAVESPLITTER
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7

16F-5, No. 75, Sec. 1, Xintai 5th Rd., Xizhi Dist.,
New Taipei City 22101, Taiwan

Tel: +886-2-2698-7208
Fax: +886-2-2698-7210

Email: sales@wavesplitter.com
Website: https://wavesplitter.com/
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