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Data Sheet

400G OSFP-RHS DR4 Optical Transceiver Module
P/N: WST-OR4-DR4-C

P .y Features:

400G DR4 single mode transceiver

[ 4-channels of 100G-PAM4 electrical
modulation

[ 4-channel 100G-PAM4 optical modulation

[ MPO12/APC optical connector

n OSFP RHS form factor

u Silicon photonics integration solution based
Standard: on 1310nm CW laser light source

u 10W max power consumption

] CMIS Rev. 4.0 Management Interface - 500m max reach with SMF

[ | Compliant to OSFP MSA Rev. 5.0 - 3.3V power supply
u Compliant to IEEE Std 802.3bs-2017 for - Operating Case Temperature: 0°C ~70
Optical Interface

[ ] Compliant to IEEE Std 802.3ck-2022 for

Applications:

Electrical Interface
] Compliant to Class 1 Laser Safety | Ethernet for 4x100G, 2x200G, 1x400G
®m  ROHS-6: Environment Safety m  IB for NDR, 2xNDR200
General Product Characteristic

Parameter Value Unit Comments

Module Form Factor OSFP RHS As defined by OSFP MSA Rev. 5.0

Number of Optical Lanes 4 TX and 4 RX

Maximum Aggregate Data Rate 425 Gb/s

Protocols Supported Ethernet

Electrical Interface and Pin-out 60-pin edge connector As defined by OSFP MSA Rev. 5.0
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400G OSFP RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

Optical Interface

Type 2 MPO12/APC

As defined by OSFP MSA Rev. 5.0

Maximum Power Consumption

10

Management Interface

Serial, 12C-based, 400 kHz

maximum frequency

As defined by CMIS Rev. 4.0

Absolute Maximum Ratings

Absolute maximum ratings are those beyond which damage to the device may occur. Prolonged operation between

the operational specifications and absolute maximum ratings is not intended and may cause permanent device

degradation.

Parameter Symbol Min. Typ. Max. Unit. Note
Storage Temperature Ts -40 85 C
Top_1 0 60 C 1,2
Case Operating Temperature
Top_2 0 70 C 2
Supply Voltage VCC -0.5 3.6 \%
Relative Humidity RH 5 95 %
Data Input Voltage Differential IVDIP-VDINI 1 \%
Control Input Voltage VIN -0.3 VCC+0.5 \Y
Control Output Current lo -20 20 mA

Notes:

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

2. Case operating temperature definition:

TOP view of module:

Bottom view of module: E“’

Temperature sensor of Top_i

(2
o

i

@

Temperatl/.lre sensor of Top_2

]

All contents are Copyright © 1996 - 2024 Wavesplitter Technologies, Inc. All rights reserved. Preliminary and Proprietary

www.wavesplitter.com

Page 2 of 14



http://www.wavesplitter.com/

Document Number: WD6-CS-0632-V1.0

Recommended Operating Conditions

400G OSFP RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

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 10 Watts
Signaling Speed per Lan BR 53.125 GBd
Number of Lanes 4
Pre-FEC Bit Error Ratio 2.4x104 1
Transmit Distance To 500 m
Two Wire Serial Interface Clock Rate 400 kHz
Power Supply Noise Tolerance (10Hz -
25 mV
10MHz)
Rx Differential Data Output Load 100 Ohm

Notes:

1. PRBS13Q test pattern is used & FEC is provided by host system.

Electric Specification for Low Speed Signal

Parameter Symbol Min Typ. Max. Unit. Note
VoL 0 0.4 Vv
Module output SCL&SDA
VoH VCC-0.5 VCC+0.3 Y
ViL -0.3 VCC*0.3 Y,
Module input SCL&SDA
Vin VCC*0.7 VCC+0.5 \Y
VoL 0 0.4 \%
IntL/RxLos
VoH VCC-0.5 VCC+0.3 Y,
Vi -0.3 0.8 \%
LPMode/TxDis, ResetL, ModSelL
ViH 2 VCC+0.3 \Y,
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400G OSFP RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

Electrical Characteristics (Compliant with IEEE 802.3ck-2022 400GAUI-4 C2M)

Parameter

Symbol

Min Typical Max Unit Note

Transmitter at TP1&TP1a (Module input, 802.3ck Table 120G-9)

Differential pk-pk voltage tolerance 750 mV
Peak-to-peak AC common-mode voltage VCMLr 32
mV

tolerance VCMFs 80
Common-mode to differential-mode return

RLdc 802.3ck Equation (120G-1) dB
loss
Effective return loss ERL 8.5 dB
Differential termination mismatch 10 %

Module stressed input tolerance

802.3ck 120G.3.4.3

Single-ended voltage tolerance range

-0.4 3.3

DC common-mode voltage tolerance

-0.35 2.85

Receiver at TP4 (Module output, 802.3ck Table 120G-3)

VCMLF 32
Peak-to-peak AC common-mode voltage mV
VCMFs 80
Short mode 600
Differential peak-to-peak output voltage mV
Long mode 845
Eye height 15 mV
Vertical eye closure VEC 12 dB
Common-mode to differential-mode return
RLdc 802.3ck Equation (120G-1) dB
loss
Effective return loss ERL 8.5 dB
Differential termination mismatch 10 %
Transition time 8.5 ps
DC common-mode voltage tolerance -350 2850 mV
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Document Number: WD6-CS-0632-V1.0 400G OSFP RHS DR4 Optical Transceiver Module

WST-OR4-DR4-C

Optical Characteristics (Compliant with IEEE 802.3bs-2017 400GBASE-DR4)

Parameter Symbol Min Typical Max Unit Note
Transmitter (Module output, 802.3bs Table 124-6)
Signaling rate, each lane (range) 53.125 +100 ppm GBd
Modulation format PAMA4
Lane Wavelength A 1304.5 1317.5 nm
Side-mode Suppression Ratio SMSR 30 dB
Average launch power, each lane Pavg -2.9 4 dBm 1
Outer Optical Modulation Amplitude
OMAouter -0.8 4.2 dBm 2
(OMAouter), each lane
Launch power in OMAouter minus 22 dBm
TDECQ, each lane
Transmitter and dispersion eye closure
TDECQ 3.4 dB
for PAM4 (TDECQ), each lane
Average launch power of OFF Por 15 dBm
transmitter, each lane
Extinction ratio, each lane ER 3.5 dB
RIN21.4OMA -136 dB/Hz
Optical return loss tolerance 21.4 dB
Transmitter reflectance -26 dB 3
Receiver (Module input, 802.3bs Table 124-7)
Data Rate, each Lane 53.125 £100 ppm GBd
Modulation format PAMA4
Lane Wavelength A 1304.5 1317.5 nm
Damage threshold, each lane 5 dBm 4
Average receive power, each lane -5.9 4 dBm 5
Receive Power (OMAouter), €ach lane 4.2 dBm
Receiver Reflectance -26 dB
Receiver sensitivity (OMAouter), each
-4.4 6
lanec (max)
Stressed receiver sensitivity
-1.9 7
(OMAouter), each laned (max)
Conditions of stressed receiver sensitivity test: 8
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Document Number: WD6-CS-0632-V1.0 400G OSFP RHS DR4 Optical Transceiver Module

WST-OR4-DR4-C

Stressed eye closure for PAM4
34 dB
(SECQ), lane under test
OMAouter of each aggressor lane 4.2 dBm
Notes:
1. Average launch power, each lane (min) is informative and not the principal indicator of signal strength. A transmitter
with launch power below this value cannot be compliant; however, a value above this does not ensure compliance.
2. Even if the TDECQ < 1.4 dB, the OMAouter (min) must exceed these values.
3. Transmitter reflectance is defined looking into the transmitter.
4. The receiver shall be able to tolerate, without damage, continuous exposure to an optical input signal having this
average power level. The receiver does not have to operate correctly at this input power.
5. 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.
6. Receiver sensitivity (OMAouter), each lane (max) is informative and is defined for a transmitter with SECQ of 0.9
dB.
7. Measured with conformance test signal at TP3 (see 124.8.9) for the BER specified 124.1.1.
8. These test conditions are for measuring stressed receiver sensitivity. They are not characteristics of the receiver.

PIN Descriptions (compliant with OSFP MSA Rev 5.0)

Top Side (viewed from top) Bottom Side (viewed from bottom)
60 GND GND 1
59 TXip xX2p 2
58 TX1n TX2n 3
57 GND GND 4
56 ™3P TXap 5
55 TX3n T4n 6
54 GND ' GND 7
53 ™XSp ! TX6p 8
52 ™@Sn E TX6n 9
51 GND i GND 10
50 ™p < x8p 1
49 TX7n g_ TX8n 12
48 GND c GND 13
47 sDA  Em—] o i—-xr-| scL 14
s vee [—1 1) — vee 5
45 vee | -] E—— vee 16
48 INT/RSTn ] Q. E— LPWn/PRSN 17
43 GND g GND 18
42 RX8N [E— oQ == RX7n 19
41 RXEP — o | aer] RX7p 20
40 GND E GND 21
39 RX6n  E— ! [ RXSn 2
38 RX6p  es— i o | RXSp 23
37 GND GND 24
36 RXdn  —  — RX3n 25
35 RXap |— [e——x] RX3p 26
34 GND GND 7
33 RX2n = == RX1n 28
32 RX2p  E— | ] RX1p 2
31 GND GND 30

All contents are Copyright © 1996 - 2024 Wavesplitter Technologies, Inc. All rights reserved. Preliminary and Proprietary
www.wavesplitter.com Page 6 of 14



http://www.wavesplitter.com/

Document Number: WD6-CS-0632-V1.0

400G OSFP RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

PIN Symbol Description Plug Sequence
1 GND Ground 1
2 TX2p Transmitter Data Non-Inverted 3
3 TX2n Transmitter Data Inverted 3
4 GND Ground 1
5 TX4p Transmitter Data Non-Inverted 3
6 TX4n Transmitter Data Inverted 3
7 GND Ground 1
8 TX6p Transmitter Data Non-Inverted 3
9 TX6n Transmitter Data Inverted 3
10 GND Ground 1
11 TX8p Transmitter Data Non-Inverted 3
12 TX8n Transmitter Data Inverted 3
13 GND Ground 1
14 SCL 2-wire Serial interface clock 3
15 VCC +3.3V Power supply 2
16 VCC +3.3V Power supply 2
17 LPWn/PRSn Low-Power Mode / Module Present 3
18 GND Ground 1
19 RX7n Receiver Data Inverted 3

20 RX7p Receiver Data Non-Inverted 3

21 GND Ground 1

22 RX5n Receiver Data Inverted 3

23 RX5p Receiver Data Non-Inverted 3

24 GND Ground 1

25 RX3n Receiver Data Inverted 3
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400G OSFP RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

26 RX3p Receiver Data Non-Inverted 3
27 GND Ground 1
28 RX1n Receiver Data Inverted 3
29 RX1p Receiver Data Non-Inverted 3
30 GND Ground 1
31 GND Ground 1
32 RX2n Receiver Data Inverted 3
33 RX2p Receiver Data Non-Inverted 3
34 GND Ground 1
35 RX4n Receiver Data Inverted 3
36 RX4p Receiver Data Non-Inverted 3
37 GND Ground 1
38 RX6n Receiver Data Inverted 3
39 RX6p Receiver Data Non-Inverted 3
40 GND Ground 1
41 RX8n Receiver Data Inverted 3
42 RX8p Receiver Data Non-Inverted 3
43 GND Ground 1
44 INT/RSTn Module Interrupt / Module Reset 3
45 VCC +3.3V Power supply 2
46 VCC +3.3V Power supply 2
47 SDA 2-wire Serial interface data 3
48 GND Ground 1
49 TX7p Transmitter Data Non-Inverted 3
50 TX7n Transmitter Data Inverted 3
51 GND Ground 1
52 TX5p Transmitter Data Non-Inverted 3
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400G OSFP RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

53 TX5n Transmitter Data Inverted 3
54 GND Ground 1
55 TX3p Transmitter Data Non-Inverted 3
56 TX3n Transmitter Data Inverted 3
57 GND Ground 1
58 TX1p Transmitter Data Non-Inverted 3
59 TX1n Transmitter Data Inverted 3
60 GND Ground 1

Module Signal PIN Descriptions (compliant 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
SCL bidir 2-wire serial clock signal. Requires pull-up resistor to 3.3V on host.
SDA bidir 2-wire serial data signal. Requires pull-up resistor to 3.3V on host.
Multi-level signalfor low power control from host to module and module presence
LPWn/PRSn bidir 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 reset control from host
INT/RSTn bidir
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.
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Transceiver block diagram

400G OSFP RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

ELECTRIC CONNECTOR OPTICAL TRANSCEIVER OPTICAL MPO CONNECTORS
MPO1

‘ RX1 « < < I Optical receiver 1 k\ O -
3 RX2 « < < | Optical receiver 2 |<———__________§ S
| RX3 « < < { Optical receiver 3 4 ,a§ ------------
3 RX4 =« <+ < {  Optical receiver 4 F/ ® ||
 RX5 j —
~ RX6 6o S I PR
| oS
i RX7 % -
R8s O ||
| DSP MPO2
T8
LTXT
TX6
™ [ NOT
i TX4 > »| Optical transmitter 4 ————— USED
3 TX3 > »| Optical transmitter 3 ——————
! X2 > »| Optical transmitter 2 ——————

™1 > »| Optical transmitter 1 ————

- - = - ——m

Bl

l

Front View
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Document Number: WD6-CS-0632-V1.0 400G OSFP RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

Recommended Host Borad Schematic

Vce Host
33v
2 2k ohms
%‘/ resistors OSFP Module
ScL ! -
L2 7 & Micro
SDA > 8 Controller
H_RSTn M_RST
CPLD/FPGA > INT/RSTn INT/RSTn INT/RSTn >l
<« -NTn__|Host Circuit i Module Circuit| M _INT
fLEVn LPWn/PRS LPWn/PRS LPWn/PRS M_LPW
n n n n n n !
< -PRSN_|Host Circuit " |Module Circuit
}) VCC
Vcec Host P e MeC Veec Module
CCHOS ower | ECB cc Modu
33v Filter (optional) vCC = 3y
VCC
AC
Caps
TX18:11pln: ” 3 N
Switch by A
PAM4 Optics
ASIC » RX(81p/n || COR |q
I
AC
Caps
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Memory Map ((compliant with CMIS Rev. 4.0))

400G OSFP RHS DR4 Optical Transceiver Module

WST-OR4-DR4-C

Lower Page
00h Module
Dynamic
Information
(VRs)
7Eh | Bank Select
7Fh | Page Select
Y
Y Y A A Y
Pages Pages
Page 00h Page 01h Page 02h Page 03h Page 04h 05h-0Fh BOh-FFh
80n Module and
- odule al
System ID, R:‘:;::n Lane User T:_"::::e
Advertising Advertisin Threshold EEPROM Advertisin Reserved Custom
(NVRs) (NVRs) 9 Values (NVRs) (NVRs) 9
(NVRs)
FFh
Y 9 Y ¥y Vy
Bank N Pages Pages Pages Bank 1 Page Bank 1 Pages
10h-1Fh 40h-4Fh 50h-9Eh 9Fh AOh-AFh
an| ages Bank 0 Page Bank 0 Pages
10h-1Fh 9Fh AOh-AFh
Bank 0 Pages Bank 0 Pages Reieor:'ed e
10h-1Fh 20h-3Fh Coh Command
| L Extended
and local Payload
Lane Payload
Srar i it ForCDB |- FEEEE
Information c h:' t
(VRs) o oherent
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 12h-1Bh Page 1Ch Page 1Dh SEh-1Fh
80h
Channel Channel . . Diagnostic
Diagnostic L
control state, Advertising
Reserved status and Custom
and flags and and
. counters
masks monitors control
FFh
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400G OSFP

RHS DR4 Optical Transceiver Module
WST-OR4-DR4-C

Mechanical Drawing
14970 REF Lav v ssuE Loryen ran
99.90 +0.30
L] o (]
3 j % *
2 3
)
2.70 +0.18
g
F s | 73.90 +0.20 14.91 £0.20
\=4=\JIFE’7_’: |
F= o 2 392:0,10_4 b I
(=1 H +H| H +
993 -
- “ 1:1
— el ® —t =
o 2 of = 2
o8 O q 3
L | o ®
2.70+0.18
Unit: mm
Ordering Information
Specification
Part No Data rat Optical Max. Receive Applicati
ata rate ication
Package Laser Power |Detector| Sensitivity Temp | Reach | Other |“PP
per Lane code
(OMAouter) (OMA)
53.125Gbd 2.0~ +4
WST-OR4-DR4-C [OsFPRHs| (PAM4) | 1310nm | g ach | pIN | ~#4dBmeach |4 700c | 500m | DPM | 400G
each EML ch A Channel RoHS | Ethernet
Channel anne
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Modification History

400G OSFP RHS DR4 Optical Transceiver Module

WST-OR4-DR4-C

WAVESPLITTER

TEGCHN GLOGI E S ,

[ -

7

16F-5, No. 75, Sec. 1, Xintai 5th Rd., Xizhi Dist.,

Revision Date Description Originator Review Approved
V1.0 20-July-2024 New Release Joanne Ni Ken Cheng Wayne Liao
Headquarters

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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