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OSFP-2X400G-VR4-P-AO

Juniper Networks® OSFP-2X400G-VR4-P Compatible TAA 800GBase-VR4 PAM4 OSFP Transceiver (MMF, 850nm,
50m, 2xMPO, DOM, CMIS 5.0)

Features

e OSFP MSA Compliant

¢ 8x53.125GBd (PAMA4) Electrical Interface
® Supports 850Gbps

e Commercial Temperature: 0 to 70 Celsius
e VCSEL Transmitter

e Dual MPO-12 Connector APC

® RoHS Compliant and Lead-Free

¢ PIN and TIA Array on the Receiver Side

Applications
¢ 2x400GBase Ethernet

Product Description

This Juniper Networks® compatible OSFP transceiver provides 800GBase-VR4 throughput up to 50m over
multi-mode fiber (MMF) PAM4 using a wavelength of 850nm via a 2xMPO connector. It can operate at
temperatures between 0 and 70C. Our transceiver is built to meet or exceed OEM specifications and is
guaranteed to be 100% compatible with Juniper Networks®. It has been programmed, uniquely serialized, and
tested for data-traffic and application to ensure that it will initialize and perform identically. All of our
transceivers comply with Multi-Source Agreement (MSA) standards to provide seamless network integration.
Additional product features include Digital Optical Monitoring (DOM) support which allows access to real-time
operating parameters. This transceiver is Trade Agreements Act (TAA) compliant. We stand behind the quality
of our products and proudly offer a limited lifetime warranty.

AddOn’s transceivers are RoHS compliant and lead-free.

TAA refers to the Trade Agreements Act (19 U.S.C. & 2501-2581), which is intended to TAA
foster fair and open international trade. TAA requires that the U.S. Government may c 0 M P I. I A NT
acquire only "U.S.-made or designated country end products.")
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Absolute Maximum Ratings

Parameter

Power Supply Voltage Vce -0.5 33 3.6 Vv

Storage Temperature Tstg -40 85 °C

Operating Case Temperature Tc 0 70 °C 1
Relative Humidity (non-condensing) RH 5 85 %

Fiber Length (OM3) 30 m

Fiber Length (OM4) 50 m

Notes:

1. The position of the case temperature measurement is shown in the Mechanical Specifications section.

2. Exceeding the Absolute Maximum Ratings table may cause permanent damage to the device. This is just
an emphasized rating and does not involve the functional operation of the device that exceeds the
specifications of this technical specification under these or other conditions. Long-term operation under
Absolute Maximum Ratings will affect the reliability of the device.

Electrical Characteristics

Parameter Symbol / Min. . . Notes
Test Point
Power Supply Voltage Vce 3.135 33 3.465 Y
Power Supply Total Current 3190 mA
Power Supply Noise 25 mVpp 1
Receiver Differential Data Output Load 100 Ohm
Transceiver Power Consumption 14 w
Transceiver Power Supply Total Current 4242 mA
AC Coupling Internal Capacitor 0.1 uF
High-Speed Electrical Input Characteristics
Signaling Rate Per Lane (Range) TP1 53.125+ GBd
100ppm

Differential Peak-Peak Input Voltage Tolerance TPla 750 mV 2
Peak-to-Peak AC Low-frequency, VCM: TP1a 32 mV
Common-Mode

Full-band, VCMs TP1a 80 mV
Voltage Tolerance
Differential-Mode to Common-Mode Return Loss, | TP1 Equation dB 3
RLcd (120G-2)
Effective Return Loss, ERL TP1 8.5 dB
Differential Termination Mismatch TP1 10 %
Single-Ended Voltage Tolerance Range TPla -0.4 33 Vv
DC Common-Mode Output Voltage TP1 -350 2850 mV 4
Module Stressed Input Tolerance TP1a 5




Pattern Generator Transition Time (Target) 9 ps
Applied Peak-Peak Sinusoidal Jitter Table 6
162-17
Eye Height (Target) 15 mV
Vertical Eye Closure 12 125 dB
Crosstalk Differential Peak-Peak Voltage 750 mV
Crosstalk Transition Short Mode 10 ps
Time
Long Mode 15 ps

High-Speed Electrical Output Characteristics

Signaling Rate Per Lane (Range) TP4 53.125+ GBd
100ppm

Peak-to-Peak AC Low-frequency, VCM: TP4 32 mV
Common-Mode Full-band, VCMgs P4 80 mv
Voltage
Differential Peak-to- Short Mode TP4 600 mV
Peak Output Voltage

Py 8¢ | Long Mode P4 845 mv
Eye Height TP4 15 mvV
Vertical Eye Closure, VEC TP4 12 dB
Common to Differential Mode Conversion TP4 Equation mV 7
Return Loss, RLdc (120G-1)
Effective Return Loss, ERL TP4 8.5 dB
Differential Termination Mismatch TP4 10 %
Transition Time (20% ~80%) TP4 8.5 ps
DC Common Mode Voltage Tolerance TP4 -350 2850 mV 8

Notes:
1. Power Supply Noise is defined as the peak-to-peak noise amplitude over the frequency range at the host
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supply side of the recommended power supply filter with the module and recommended filter in place.
Voltage levels including peak-to-peak noise are limited to the recommended operating range of the
associated power supply. See recommended power supply filter figure on page 9.

With the exception to 120E.3.1.2 that the pattern is PRBS31Q or scrambled idle.

Equation (120G-2) refers to IEEE 803ck.

DC common mode voltage generated by the host. Specification includes effects of ground offset voltage.
Meets BER specified in 120G.1.1 of IEEE 802.3ck.

Table 162-17 refers to IEEE 802.3ck.

Equation (120G-1) refers to IEEE 802.3ck.

DC common mode voltage generated by the host. Specification includes effects of ground offset voltage.



High-Speed Optical Characteristics

Parameter

Transmitter (@TP2 Test Point)

<30% at 4.5 um

Signaling Speed Per Lane DR 53.125+ Gbps
100ppm

Modulation Format PAMA4

Center Wavelength AC 842 868 nm

RMS Spectral Width AArms 0.65 nm 1

Average Launch Power, Each Lane Pavg -4.6 4 dBm

Outer Optical Modulation Amplitude PomMA 35 dBm

(OMA uter), Each Lane (Max)

Outer Optical Modulation Amplitude PomA -2.6 dBm

(OMA,uter), Each Lane (min) for Max

(TECQ, TDECQ) <1.8dB

Outer Optical Modulation Amplitude POMA -4.4+max dBm

(OMA,uter), Each Lane (min) for 1.8<Max (TECQ,

(TECQ, TDECQ) <4.4dB TDECQ)

Transmitter and Dispersion Eye Closure TDECQ 44 dB

for PAM4 (TDECQ), each Lane

Transmitter Eye Closure for TECQ 4.4 dB

PAMA4 (TECQ), each Lane

Overshoot/Undershoot 29 %

Transmitter Power Excursion, each Lane 2.3 dBm

Extinction Ratio, each Lane ER 2.5 dB

Transmitter Transition Time, each Lane 17 ps

Average Launch Power of OFF Poff -30 dBm

Transmitter, each Lane

RIN;;OMA RIN;;,O0MA -132 dB/Hz

Optical Return Loss Tolerance ORL 14 dB

Encircled Flux EF >86% at 19 um 2

Receiver (@TP3 Test Point)

Signaling Speed Per Lane 53.125+ Gbps

100ppm
Modulation Format PAM4
Center Wavelength A 842 948 nm
Damage Threshold 5 dBm 3
Average Receiver Power, each Lane -6.3 4 dBm 4
Receiver Reflectance -15 dB
Receiver Sensitivity (OMA,yer) for SEN -4.4 dBm
TECQ<1.8dB
Receiver Sensitivity (OMA,r) for SEN -6.2+4TECQ | dBm
1.8<TECQ<4.4dB
LOS Assert LOSA -15 dBm
LOS De-Assert LOSD -9 dBm




Stressed Receiver Sensitivity (OMA,uter), -1.8 dBm dB 5
each Lane
Conditions of Stressed Receiver Sensitivity Test (Note 6)
Stressed Eye Closure for PAM4 (SECQ), 4.4 dB
Lane Under Test
OMA,ier of Each Aggressor Lane 3.5 dBm
Notes:

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

2. If measured into type Ala.2 or type Ala.3, or Ala.4, 50um fiber, in accordance with IEC61280-1-4.

3. Thereceiver 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. Measured with conformance test signal at TP3 (see 167.8.14) for the BER specified in 167.1.1.

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

Pin Descriptions

Pin  Logic Symbol Name/Description Plug Notes
Sequence

1 GND Module Ground. 1 1
2 CML-I Tx2+ Transmitter Non-Inverted Data. 3

3 CML-I Tx2- Transmitter Inverted Data. 3

4 GND Module Ground. 1 1
5 CML-I Tx4+ Transmitter Non-Inverted Data. 3

6 CML-I Tx4- Transmitter Inverted Data. 3

7 GND Module Ground. 1 1
8 CML-I Tx6+ Transmitter Non-Inverted Data. 3

9 CML-I Tx6- Transmitter Inverted Data. 3

10 GND Module Ground. 1 1
11 CML-I Tx8+ Transmitter Non-Inverted Data. 3

12 CML-I Tx8- Transmitter Inverted Data. 3

13 GND Module Ground. 1 1
14 LVCMOS-1/0 SCL 2-Wire Serial Interface Clock. 3 2
15 Vcce +3.3V Power Supply. 2

16 Vce +3.3V Power Supply. 2

17 Multi-Level LPWn/PRSn Low-Power Mode/Module Present. 3

18 GND Module Ground. 1 1
19 CML-O Rx7- Receiver Inverted Data. 3




20 CML-O Rx7+ Receiver Non-Inverted Data. 3
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56 CML-I Tx3+ Transmitter Non-Inverted Data. 3




57 GND Module Ground. 1 1

58 CML-I Tx1- Transmitter Inverted Data. 3

59 CML-I Tx1+ Transmitter Non-Inverted Data. 3

60 GND Module Ground. 1 1
Notes:

1. OSFP uses common ground (GND) for all signals and supply (power). All are common within the OSFP
module, and all module voltages are referenced to this potential unless otherwise noted.
2. Open-Drain with pull-up resistor on the host.

Electrical Pad Layout

Top Side (viewed from top) Bottom Side (viewed from bottom)
&0 GND I ] GND 1
59 TX1p ™2p 2
58 TXLn THZn 3
57 GND ] | GND 4
56 T™>3p TXdp 5
55 Tx3n THan [+]
54 GND ] . | GND 7
53 THSp i THOp 8
52 TX5n E TH6N E]
51 GND | ' | GND 10
50 ™7p < TXEp 11
49 ™n :oL THEn 12
48 GND | c | GND 13
47 SDA | ) [ ] sCL 14
46 vee ] o) I vee 15
as s ] = I vce 16
4 INT/RSTn [ ] o [ ] LPWn/PRSN 17
a3 GND | E ] GND 18
42 RX8n I ala [ ] RX7n 19
41 RXBp [ ] . I RX7p 20
40 GND ] i | GND 21
EL] RX6N [ | ' [ ] RXSn 2
ag RX6Ep ] : [ RYSp 2
37 GND ] | GND 24
36 RXan I [ RA3N 25
35 Rxdp I I RX3p 26
34 GND ] | GND 27
13 RX2n I [ ] RX1n 8
32 RX2p [ I RX1p 29
a1 GND — [ GND 30




INT/RSTn

INT/RSTn is a dual function signal that allows the module to raise an interrupt to the host and also allows the
host to reset the module. The circuit shown in OSFP MSA Figure 11-3 enables multi-level signaling to provide
direct signal control in both directions. Reset is an active low signal on the host which is translated to an active-
low signal on the module. Interrupt is an active-high signal on the module which gets translated to an active-low
signal on the host.

The INT/RSTn signal operates in 3 voltage zones to indicate the state of Reset for the module and Interrupt for
the host. The figure below shows these 3 zones. The host uses a voltage reference at 2.5 volts to determine the
state of the H_INTn signal and the module uses a voltage reference at 1.25V to determine the state of the
M_RSTn signal.

33V
Zone 3—- M_RSTn=H, H_INTn=L
3oV
2.5 volts
[~ = T THostinterrupt Threshod — =~
2ov & Fit RaT
Zone 2 - M_RSTn=H, H_INTn=H
_____ 125volts __ __ _ —— o
Module Heset Threshold
10V
Zone 1 - M_RSTn=L, H_INTn=H
ooV

LPWn/PRSnh

LPWn/PRSn is a dual function signal that allows the host to signal Low Power mode and the module to indicate
Module Present. The circuit shown in OSFP MSA Figure 11-5 enables multi-level signaling to provide direct signal
control in both directions. Low Power mode is an active-low signal on the host which gets converted to an
active-low signal on the module. Module Present is controlled by a pull-down resistor on the module which gets
converted to an active-low logic signal on the host.

The LPWn/PRSn signal operates in 3 voltage zones to indicate the state of Low Power mode for the module and
Module Present for the host. The figure below shows these 3 zones. The host uses a voltage reference at 2.5
volts to determine the state of the H_PRSn signal and the module uses a voltage reference at 1.25V to
determine the state of the M_LPWn signal.

33V
Zone 3 — H_PRSn=H
3.0V
2.5 volts
[ = T THosfPresenceThreshold™ — — ~
- e T
Zone 2 — M_LPWn=H, H_PRSn=L |
125volts
— T T ModufeLowPower Thieshold — — ~
10V -
Zone 1 —M_LPWn=L, H_PRSn=L
00V .




Recommended Host Board Power Supply Filter

470 nH
Vee Host — /Y YL * " Vce Module
3.3V 3.3V
0.25 ohms
— 0.1 uF
_|_ 47 uF
N
Transceiver Block Diagram
— PD5 €
TIA2 — PD6 —
4x106.25Gbps |¢— PD7 —]
Dout[7:0] [p/n]
— PD8 —
— VCSEL8 —»
SCL Driver2 —> VCSEL7 —»
<«—SDA 4x106.25Gbps |—» VCSEL6 —»
ModSell 8 x 106.25Gbps —»  VCSEL5 >
ResetL DSP
LPMode+—» (No FEC) < PD1 < |
<——ModPrsL TIAL « PD2 <«
<« IntL 4x106.25Gbps |4 | PD3 <«
€ PD4 ]
: —» VCSEL4 —»
Din[7:0] [p/n] brivert  —»  VCSEL3 >
4x106.25Gbps || VCSEL2 >
—>» VCSEL1 —»




Application Reference Diagram

|

— PD5 o
a2 € PDG (<
4x106.25Gbps |¢— PD7 <
Dout[7:0] [p/n] ] PDS <«

> VCSEL8 !

Driver2 > VCSELZ ™™

4x106.25Gbps | VCSEL6 —»

8 x 106.25Gbps T VOES [

Host 2x400GAUI-4 DSP

Electrical Interface (No FEC) —| PD1 — «—
TIAL [ PD2 +— —
4x106.25Gbps |4 PD3 | <«
< | PD4 <« «

> VCSEL4 —»

Din[7:0] [p/n]

I Driverl > VCSEL3 —*

4x106.25Gbps || VCSEL2 —»

—» VCSEL1 —>

|

Mechanical Specifications
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Case Temperature Measurement Point
The bellow picture shows the location of the hottest spot for measuring module case temperature. In addition,

the digital diagnostic monitors (DDM) temperature is also calibrated to this spot.
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Notes:
1. All dimensions are in mm.
Module Optical Interface (Looking into the Optical Port)
= (10.00) =
TXI<4 AND RX 1~4—/ TX 5-8 AND RX 5-8

Notes:
1. The optical interface port is a male dual MPO-12 connector as specified in IEC 61754-7-1 mates with a
standard type MPO-12 female plug connector with down-angled interface.



About AddOn Networks

In 1999, AddOn Networks entered the market with a single product. Our founders fulfilled a severe shortage
for compatible, cost-effective optical transceivers that compete at the same performance levels as leading
OEM manufacturers. Adhering to the idea of redefining service and product quality not previously had in the
fiber optic networking industry, AddOn invested resources in solution design, production, fulfillment, and
global support.

Combining one of the most extensive and stringent testing processes in the industry, an exceptional free
tech support center, and a consistent roll-out of innovative technologies, AddOn has continually set industry
standards of quality and reliability throughout its history.

Reliability is the cornerstone of any optical fiber network and is in engrained in AddOn's DNA. It has played a
key role in nurturing the long-term relationships developed over the years with customers. AddOn remains
committed to exceeding industry standards with certifications from ranging from NEBS Level 3 to ISO
9001:2005 with every new development while maintaining the signature reliability of its products.

U.S. Headquarters
Email: sales@addonnetworks.com
Telephone: +1 877.292.1701

Fax: 949.266.9273

Europe Headquarters
Email: salessupportemea@addonnetworks.com

Telephone: +44 1285 842070
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