Technical
Datasheet

ATGBICS

» APPROVED TECHNOLOGY

OSFP-400G-SR4-50-I1B

400GBase OSFP SR4 InfiniBand Transceiver
Hot Pluggable, +3.3V, MPO-12, 850nm, MMF, 50m, Commercial Temperature

FEATURES

¢ Hot-pluggable OSFP form factor

o VCSEL transmitter and PIN PD receiver

o Support 425Gb/s aggregate bit rate

e Support both 4x100G Ethernet and InfiniBand NDR

e Compliant with IEEE 802.3-2022:
- 4x100GBASE-VR1 optical interface

e Compliant with IEEE 802.3ck-2022:
- 4x100GAUI-1 C2M electrical interface

e Compliant with InfiniBand Trade Association (IBTA)Specification 1.6
- InfiniBand NDR electrical and optical interface

e Compliant with OSFP MSA Specification Rev 5.0 RHS housing (with the longer body:107.8mm) with

MPO-12/APC receptacle

e Compliant with CMIS Rev 5.0

o Commercial Operating Temperature Range: 0°C to 70°C

e Power dissipation < 9W

e Two wire serial Interface with digital diagnostic monitoring

e Complies with EU Directive 2011/65/EU (RoHS compliant)

e Class 1 Laser

ABSOLUTE MAXIMUM RATINGS

Storage Temperature Ts -40 85 °C
Supply Voltage Vee -0.5 3.6 \Y
Relative Humidity (non-condensing) RH 5 85 %
Data Input Voltage Differential IVpie-Vol - 1 \Y,
Control Input Voltage \A -0.3 VCC+0.5 \Y
Control Output Current lo -20 20 mA
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RECOMMENDED OPERATING ENVIRONMENT

I N T TR

Operatlng Case Temperature Torr
Power Supply Voltage Vee 3.135 3.3 3.465 \Y
Instantaneous peak current at hot plug lec_ip - - 3600 mA
Sustained peak current at hot plug lcc_sp - - 2997 mA
Maximum Power Dissipation Po - - 9 W
Maximum Power Dissipation, Low Power
Mode Poe ) ) 2 W
Signalling Speed per Lane DRL - 53.125 - GBd
Control Input Voltage High Vi Vec*0.7 - Vcc+0.3 \'%
Control Input Voltage Low Vi -0.3 - Vcc*0.3 \Y
Two Wire Serial Interface Clock Rate - - - 400 kHz
Power Supply Noise 1 kHz - 1 MHz (p-p) - - - 66 mVpp
Operating Distance - 2 - 50 m 1
Note:

1. 0.5 mto 30 m for OM3, 0.5 m to 50 m for OM4 and OM5, with FEC.
OPTICAL PARAMETERS

Symbol Min. _Typical

TRANSMISTTER

Signaling rate, each lane (range) - 53.125 £ 100 ppm GBd

Wavelength AC 844 - 860 nm

RMS spectral width RMS - - 0.65 dB 1

Average Launch Power, each lane AOPL -4.6 - 4 dBm

Outer Optical Modulation Amplitude

(OMAouter), each lane -2.6

for max (TECQ, TDECQ) <= 1.8dB OMAOUT 4 4\ max(TECQ, . 3.5 | dBm

for 1.8 < max (TECQ, TDECQ) <=4.4 dB TDECQ)

Transmitter and Dispersion Eye

Closure for PAM4 (TDECQ), each TDECQ - - 4.4 dB

lane

Transmitter eye closure

for PAM4 (TECQ), each TECQ - - 4.4 dB

lane

Over/under-shoot - - - 29 %

Transmitter power excursion, each lane - - - 2.3 dBm

Averag(_e Launch Power of OFF TOFE ) ) 30 dBm

Transmitter, each lane

Extinction Ratio, each lane ER 2.5 - - dB

Transmitter transition time, each lane Tr - - 17 ps

RIN1T4OMA RIN - - -132 | dB/Hz

Optical return loss tolerance ORL - - 14 dB

Encircled flux - >=86% at 19um <=30% at 4.5um
RECEIVER

Signaling rate, each lane (range) - 53.125 = 100 ppm GBd

Wavelength AC 840 - 860 nm

Damage Threshold, each Lane AOPD 5 - - dBm
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Average Receive Power, each Lane AOPR -6.3 - 4 dBm

Receive Power (OMAouter), each Lane | OMAR - - 3.5 dBm

Receiver Reflectance RR - - -15 dB

Receiver sensitivity (OMAouter) -4.4

forTECQ<1.4dB -6.2

for 1.4 dB <=TECQ<=3.4 dB SOMA - - |+TECQ | 9BM

Stressed Receiver Sensitivity

(OMAouter), each Lane SRS i ) -18 | dBm 2
CONDITIONS OF STRESSED RECEIVER SENSITIVITY TEST

Stressed eye closure for PAM4 (SECQ), SECQ ) 4.4 ) dB

lane under test

OMAouter of each aggressor lane - 3.5 - dBm

Note:

1. RMS spectral width is the standard deviation of the spectrum
2. Measured with conformance test signal at TP3 for the BER = 2.4x10*

ELECTRICAL CHARACTERISTICS (HIGH SPEED SIGNAL)

TRANSMITTER (Module Input, TP1)

Differential pk-pk input Voltage

tolerance (TP1a) 750 i mv

Peak-to-peak AC common-mode

voltage tolerance ) - ) mv

Low-frequency, VCMLF 32

Full-band, VCMFB 80

Differential-mode to common-mode RLcd 02.3ck 120G-2 dB

return loss

Effective return loss ERL 8.5 - - dB

Differential termination mismatch - - - 10 %

Single-ended voltage tolerance range - -0.4 - 3.3 Vv

DC common-mode voltage tolerance - -0.35 - 2.85 \
RECEIVER (Module Output, TP4)

Peak-to-peak AC common-

mode voltage Low-frequency, ) ) ) 32 mv

VCMLF 80

Full-band, VCMFB

Differential peak-to-peak 600

output voltage Short mode - - - 845 mV

Long mode

Eye height EH 15 - - mV

Vertical eye closure VEC - - 12 dB

Common-mode to differential-mode RLDc 02.3ck 120G- dB

return loss

Effective return loss ERL 8.5 - - dB

Differential termination mismatch - - - 10 %

Transition time - 8.5 - - ps

DC common-mode voltage tolerance - -0.35 - 2.85 \%
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ELECTRICAL CHARACTERISTICS (LOW SPEED CONTROL & SENSE SIGNALS)

Min. Max. Unit
Module output SCL and SDA VOL 0 04 \Y
Module Input SCL and SDA VIL 03 veeto.3 v

VIH VCC*0.7 VCC+0.5 \Y
INT/RSTn Compliant with OSFP MSA 5.0 Table 13-4

RECOMMENDED CIRCUIT

Vee Host
33V
2 2k ohms
P resistors OSFP Module

| SCL

| 9 , Micro

| SDA__ ° | Controller
S— — -

H RSTn _T 1 [ ] M RSTn
 CPLD/EPGA | o mir. ] INTRSTn l INT/RSTn | NTRSTe >
| |. H INTn _|Host Circuit | |Module Circuit| M_INT
| | I ———

!

HLPWn_ T 1 "1
"L PWn/PRSn| | LPWn/PRSn | M_LPWq
JM,S"_T Host Circuit | 'EModule Circuij‘

LPWn/PRSn

VCC.,

Ve Host ( Power ;B ’ VCC',HI Vee Module
e Filter ™ (optiona) e e S
' VCCY

AC ‘ 1

Caps ‘

TX[4:1]p/n g

Switch 4x100G !Optlcsx

ASIC ¢ RX[4:1]p/n i | PAM4  |g |

" |cDR ‘-]

j st !

Recommended Host Board Schematic
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PIN ASSIGNMENT

Top Side (viewed from top) Bottom Side (viewed from bottom)
60 GND GND 1
59 TX1p T*2p 2
S8 TX1in T™@2n 3
57 GND GND 2
s6 ™3p TX4p 5
55 T™X3n T™4n s
54 GND g GND 7
53 TSP ! TX6p 8
52 TX5n : T™@6n 9
51 GND i GND 10
0 ™7p < TX8p 11
49 ™In (=} TX8n 12
18 GND % GND 13
@ s0A e & =" scu 14
6 vee || 0 - —— vee 15
a5 vee jE 3 Bl 2 [ vee 16

INT/RSTn = =5 [ LOWnN/PRSN 17
43 GND g‘_ GND 18
42 RX8n |m——== ) = RX7n 19
a1 RX8p T . =] RXTp 20
40 GND H GND 21
3 RGN —— : ] RXSN 2
38 RX6p T—g) H ] RSP 23
37 GND GND 24
36 RX4n p=———31 | ] RX3n 25
35 RX4p — =] R3p 26
34 GND GND 27
33 RX2n = | ] RX1n 28
2 Rp === === RX1p 2
31 GND GND 30

Pinout Definitions of OSFP Module Inputs/Outputs
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M‘ Symbol Description m Symbol Description Logic | Note

GND |Ground GND |Ground
Transmitter Data Non- Receiver Data Non-
2 | TX20 |hverted CML- 32 | RX2D || verted CML-O
3 TX2n (Transmitter Data Inverted CML-I 33 RX2n [Receiver Data Inverted CML-O
4 GND |Ground 34 GND |Ground
Transmitter Data Non- Receiver Data Non-
5 | TX4p nverted CML- 35 | RX4p | verted CML-O
6 TX4n [Transmitter Data Inverted CML-I 36 RX4n [Receiver Data Inverted CML-O
7 GND |Ground 37 GND |Ground
Transmitter Data Non- Receiver Data Non-
8 TX6p Inverted CML-I 1 38 RX6p Inverted CML-O| 1
9 TX6n (Transmitter Data Inverted CML-I 1 39 RX6n [Receiver Data Inverted CML-O 1
10 GND |Ground 40 GND |Ground
Transmitter Data Non- Receiver Data Non-
11 | TX8p Inverted CML- 1 41 RX8p Inverted CML-O| 1
12 TX8n (Transmitter Data Inverted CML-I 1 42 RX8n [Receiver Data Inverted CML-O 1
13 GND |Ground 43 GND |Ground
LVCMO INT/RS Multi-
14 | SCL [2-wire Serial interface clock| g g 4 | 1, :\Q/Igsdel:le Interrupt / Module Level
15 VCC [+3.3V Power 45 VCC [+3.3V Power
16 VCC [+3.3V Power 46 VCC [+3.3V Power
LVCM
LPWn/ |Low-Power Mode / Module | Multi- : o
R 0S-
17 |PRSn |present Level 47 | SDA _2-wire Serial interface data e
18 GND |Ground 48 GND |Ground
19 RX7n [Receiver Data Inverted CML-O 1 49 TX7n (Transmitter Data Inverted | CML-I 1
. Transmitter Data Non-
20 | RX7p |Receiver Data Non-Inverted | CML-O 1 50 | TX7P | verted CML-I| 1
21 GND |Ground 51 GND |Ground
22 RX5n [Receiver Data Inverted CML-O 1 52 TX5n (Transmitter Data Inverted | CML-I 1
23 | RX5p Receiver Data Non-inverted | CML-O | 1 | 53 | TX5p rr:jgftggtter Data Non-foyiy 4
24 GND |Ground 54 GND |Ground
25 RX3n [Receiver Data Inverted CML-O 55 TX3n [Transmitter Data Inverted | CML-I
. Transmitter Data Non-
26 | RX3p |Receiver Data Non-Inverted | CML-O 56 | TX3p | verted CML-I
27 GND |Ground 57 GND |Ground
28 RX1n [Receiver Data Inverted CML-O 58 TX1n [Transmitter Data Inverted | CML-I
. Transmitter Data Non-
29 | RX1p [Receiver Data Non-Inverted | CML-O 59 | TX1P | verted CML-I
30 | GND |Ground 60 GND |Ground
Module Pin Definitions
Note:

1. Not used
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DIGITAL DIAGNOSTICS

Parameter -m_m- Calibration

Temperature Oto 70 Internal
Voltage 3.135 to 3.465 ¢3% V Internal
Tx Bias Current (Each Lane) O0to 15 10% mA Internal
Tx Output Power (Each Lane) -4.6to +4 +3 dB Internal
Rx Receive Power (Each Lane) -6.3 to +4 +3 dB Internal

MECHANICAL DIMENSIONS (UNIT: mm)

R TR b e El=s>
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