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800G PLR8 QSFP-DD PAM4 1310NM 10KM MTP/MPO-16 SMF TRANSCEIVER

S800GBASE-PLR8 QSFP-DD 1310nm
10km MTP/MPO-16 SMF Transceiver

QDD800-PLR8-B1

Application
* 800G Ethernet
» Data Center

* Breakout 2x 400G PLR4 or 8x 100G LR

Features Standards

* Typical Power Consumption 18W Compliant with |EEE 802.3cu-2021

* 8x106.25 Gb/s PAM4 Modulation -8x100GBASE-LR1 Optical Interface

* Single 3.3V Power Supply Compliant with |EEE P802.3ck D3.0

» Operating Case Temperature Range: 0 ~ 70°C -8x100GAUI-1 C2M Electrical Interface

» Two Wire Serial Interface with Digital Diagnostic Monitoring Compliant with QSFP-DD MSA HW Rev 6.01
* Class 1 Laser Safety -Type 2A with MPO-16 Connector

* Compliant with CMIS Rev 5.0
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Description

FS’s 800GBASE-PLR8 QSFP-DD transceiver supports up to 10km link lengths over single-mode fiber (SMF) with MPO-16 connectors. This
transceiver is compliant with QSFP-DD MSA HW Rev 6.01, IEEE 802.3cu-2021 and CMIS Rev 5.0 standards. The built-in digital diagnostics
monitoring (DDM) allows access to real-time operating parameters. It is suitable for 800G Ethernet, Data Center, Breakout 2x 400G PLR4

or 8x 100G LR application.

Products Specifications

I. Absolute Maximum Ratings

Parameter Symbol “

Storage Temperature T .40 85 oC
Supply Voltage Vee 05 36 v
Relative Humidity (Non-condensing) RH 5 o5 %
Data Input Voltage Differential Vo p-Von 1 v
Control Input Voltage v, 03 V0.5 v
Control Output Current Io 20 20 mA

Il. Recommended Operating Conditions

Parameter Typical

Operating Case Temperature

Torr 0 70 oC
PowerSupply Voltage Vee 3.135 33 3.465 v
Instantaneous Peak Current at Hot Plug lec 8D mA

Sustained Peak Current at Hot Plug lec o 8D mA
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Parameter Symbol Typical
Power Dissipation Py 18 w
Maximum Power Dissipation, Low Power
Mode Poue [ER W
Signalling Speed per Lane DRL 53.125 GBd
Control Input Voltage High Vi V0.7 Vcc+0.3 v
Control Input Voltage Low v, 03 V0.3 v
Two Wire Serial Interface Clock Rate 400 kHz
Power Supply Noise 1 kHz -1 MHz (p-p) 66 mVpp
Operating Distance 2 10000 m

lll. Optical Characteristics

The following tables list the performance specifications for the various functional blocks of the integrated optical transceiver module.

Transmitter
Wavelength Ac 1304.5 1311 1317.5 nm
Side Mode Suppression Ratio SMSR 30 dB
Average Launch Power, each Lane AOP -1.9 4.8 dBm 1

Outer Optical Modulation Amplitude (OMA_..),
1.1
each Lane for TDECQ<1.4dB OMA g ter 5

~0.3+TDECQ el
for 1.4dB<=TDECQ<=3.4dB

Transmitter and Dispersion Eye Closure for

TDECQ 34 dB
PAM4(TDECQ), each Lane
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Parameter Symbol Typical mu

Transmitter Eye Closure for PAM4 (TECQ), each

Lane TECQ 34 dB
|TDECQ-TECQ| 2.5 dB
Over/Under-shoot 22 %
Transmitter Power Excursion 2.8 dBm
Average Launch Power of OFF Transmitter, each To 15 dBm
Lane
Extinction Ratio ER 35 dB
Transmitter Transition Time Tr 17 ps
RIN,; ,OMA RIN -136 dB/Hz
Optical Return Loss Tolerance ORL 15.6 dB
Transmitter Reflectance Tr -26 dB 2
Receiver
Wavelength Ao 1304.5 1311 1317.5 nm
Damage Threshold, each Lane AOP, 5.8 dBm
Average Receive Power, each Lane AOP; -8.2 48 dBm
Receive Power (OMA ), each Lane OMA 5 dBm
Receiver Reflectance RR -26 dB
Receiver Sensitivity (OMA, .., Y

for TECQ<1.4dB Soma _754TECQ dBm 3
for 1.4dB<=TECQ<=3.4dB '
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Stressed Receiver Sensitivity (OMA, ..,),
each Lane

SRS -4.1 dBm 4

Conditions of Stressed Receiver Sensitivity Test

Stressed Eye Closure for PAM4(SECQ),
Lane Under Test

SECQ 34 dB

Notes:

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

2. Transmitter reflectance is defined looking into the transmitter.

3. Receiver sensitivity (OMA ), €ach lane (Max.) is informative and is defined for a transmitter with a value of SECQ up to 3.4dB.

4. Measured with conformance test signal at TP3 for the BER = 2.4x104.

IV. Electrical Characteristics

1. Electrical Specification High Speed Signal (Compliant with IEEE802.3ck C2M)

Receiver (Module Output, TP4)

AC Common-mode Output Voltage (RMS) 25 mv
Short Mode 600 mv
Differential Peak-to-peak
Output Voltage
Long Mode 845 mV
Eye Height EH 15 mV
Vertical Eye Closure VEC 12 dB

Common-mode to Differential-mode

RLD 802.3ck 120G-1 dB
Return Loss ¢

Effective Return Loss ERL 8.5 dB
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Differential Termination Mismatch 10 %
Transition Time 85 ps
DC Common-mode Voltage Tolerance -0.35 2.85 %

Transmitter (Module Input, TP1)

Differential Pk-pk Input Voltage Tolerance

750 V
(TP1a) m
AC Common-mode RMS Voltage Tolerance
25 mV
(TP1a)
Differential-mode to Common-mode RL., RSk e 4B
Return Loss
Effective Return Loss ERL 8.5 dB
Differential Termination Mismatch 10 %
Single-ended Voltage Tolerance Range -0.4 33 %
DC Common-mode Voltage Tolerance -0.35 2.85 v

2. Electrical Specification Low Speed Control and Sense Signals (Compliant with QSFP-DD
HW Rev6.01 Table 14)

Module Output SCL and SDA Voo

\ -0.3 Vc*0.3 Vv
Module Input SCL and SDA
Vi V0.7 V+0.5 v
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Parameter Symbol

VIL

InitMode, ResetL and ModSelL

VIH

IntL
VOH

V. Pin Description

(ep1s anpo)

(ep1s anpoyy)

-0.3 08
2 Vc+0.3
0 04

V0.5 Ve+03

Top PCB viewed from top

38 GND 76 GND [IIIn'''mimee
37  TX1n 75 TXEn I
36 TXip 74 TX5p I
35 GND 73 GND
34 TX3n 72 TX7n [
33 TX3p 71 TX7p —
32 GND 70 GND
31 LPMode/TxDis 69 ePPS/Clock[]
30 Veel 68 Vee2 T -
29 VeeTx 67 WecTx1 _ 53.
28 IntL/RxLOS w o B 66 Reserved DI > o S
27 ModPrsL B < S 65 NC ——
26 GND e 3 64 GND e 3
25 RX4p 1 . 63 RX8p I
24 RX4n [ ‘@ 62 RX8n I
23 GND S 51 GND
22 RX2p — 60 RX6p |
21 RX2n I 59 RXén —
20 GND I 58 GND
Bottom PCB viewed from bottom
19  GND S 57 GND I
18  RXin [ R 56 RX5n s
17 RX1p ——— 55 RX5p S
16 GND e 54 GND e
15 RX3n Bl 53 RX7n [ =
14 RX3p I 52 RX7p IS
13 GND [EB=r0=——=—u] 51 GND [
12 SDA B | o S0P/VSE I | |
1 scl D | & 49 PVS2 o | =
il kT Densy  m— il
| R o
8  ModSelL S 46 PVS4 o > > &
7 GND e B 45 GND i) 3
6  TXdp B > 47X 00 -
5  TX4n N 43TX8n DI @
4  GND  —— ) 42 GND
3 TX2p — Bl 41 TX6p I
2 Tx2n —— B 40 TX6n R
1 GND | ! 39 GND I

(ap1s 3s0H) 2bp3 pie) sinpo

(ap1s 150H) 86p3 pieg sinpop

Classic
QSFP+/QSFP28/QSFP112 Pads

Additional
QSFP-DD/QSFP-DD800 Pads

Figure 1 - Pin definitions of the module high speed inputs/outputs
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10

11

12

13

14

15

16

17

18

Symbol

GND

Tx2n

Tx2p

GND

Tx4n

Tx4p

GND

ModSelL

ResetL

V.Rx

SCL

SDA

GND

Rx3p

Rx3n

GND

Rx1p

Rx1n

Description

Ground

Transmitter Inverted Data Input

Transmitter Non-Inverted Data Input

Ground

Transmitter Inverted Data Input

Transmitter Non-Inverted Data Input

Ground

Module Select

Module Reset

+3.3V Power Supply Receiver

TWI Serial Interface Clock

TWI Serial Interface Data

Ground

Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Ground

Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Logic

CML-I

CML-I

CML-I

CML-I

LVTTL-I

LVTTL-I

LVCMOS-1/0

LVCMOS-1/0

CML-O

CML-O

CML-O

CML-O
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20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Symbol

GND

GND

Rx2n

Rx2p

GND

Rx4n

Rx4p

GND

ModPrsL

IntL/RxLOS

VecTx

Vel

LPMode/TxDis

GND

Tx3p

Tx3n

GND

Tx1p

Description

Ground

Ground

Receiver Inverted Data Output

Receiver Non-Inverted Data Output

Ground

Receiver Inverted Data Output

Receiver Non-Inverted Data Output

Ground

Module Present

Interrupt/Optional Rx LOS

+3.3V Power Supply Transmitter

+3.3V Power Supply

Low Power Mode/Optional Tx Disable

Ground

Transmitter Non-Inverted Data Input

Transmitter Inverted Data Input

Ground

Transmitter Non-Inverted Data Input

Logic

CML-O

CML-O

CML-O

CML-O

LVTTL-O

LVTTL-O

LVTTL-I

CML-I

CML-I

CML-I
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37

38

39

40

1M

42

43

44

45

46

47

48

49

50

51

52

53

54

Symbol

Tx1n

GND

GND

Tx6n

Tx6p

GND

Tx8n

Tx8p

GND

P/VS4

P/VS1

VccRx1

P/VS2

P/VS3

GND

Rx7p

Rx7n

GND

Description

Transmitter Inverted Data Input

Ground

Ground

Transmitter Inverted Data Input

Transmitter Non-Inverted Data Input

Ground

Transmitter Inverted Data Input

Transmitter Non-Inverted Data Input

Ground

Programmable/Module Vendor Specific 4

Programmable/Module Vendor Specific 1

3.3V Power Supply

Programmable/Module Vendor Specific 2

Programmable/Module Vendor Specific 3

Ground

Receiver Non-Inverted Data Output

Receiver Inverted Data Output

Ground

Logic

CML-

CML-I

CML-I

CML-I

CML-I

LVCMOS/CML-

LVCMOS/CML-I

LVCMOS/CML-O

LVCMOS/CML-O

CML-O

CML-O
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55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

Symbol

Rx5p

Rx5n

GND

GND

Rx6n

Rx6p

GND

Rx8n

Rx8p

GND

NC

Reserved

Ve Tx1

Vo2

EPPS/Clock

GND

Tx7p

Tx7n

Description Logic

Receiver Non-Inverted Data Output CML-O
Receiver Inverted Data Output CML-O
Ground
Ground
Receiver Inverted Data Output CML-O
Receiver Non-Inverted Data Output CML-O
Ground
Receiver Inverted Data Output CML-O
Receiver Non-Inverted Data Output CML-O
Ground
Not Connected
3.3V Power Supply
3.3V Power Supply
1PPS PTP Clock or Reference Clock Input LVCMOS-I
Ground
Transmitter Non-Inverted Data Input CML-I

Transmitter Inverted Data Input CML-I


http://www.fs.com/

v
6Fs
800G PLR8 QSFP PAM4 1310NM 10KM MTP/MPO-16 SMF TRANSCEIVER

Symbol Description
73 GND Ground
74 Tx5p Transmitter Non-Inverted Data Input CML-I
75 Tx5n Transmitter Inverted Data Input CML-I
76 GND Ground

VI. Recommended QSFP-DD Host Board Schematic

| |
2 RE1 | !
3 1
3 o % K: Receive
QSFP-DD Host [ St It =
= Sl = :
T L]
ASIC 11 E-J: e
THEain ! -~ T
'I 0 = [Transmit
TX1pn i |
Woo Host \ee
23V Pullup
Ti el
QESFP-DO
e rdodules
o e
33 £23 3 l
L1+ kL2 =
_SCL hicro
w 1!
s Sk | Controler
- 1 ModPral
| INLRELOS
-
CPLD/PAL Resetl _
LPMode/T=Dis
ePPSClock
2 PASE, PASSE
2 PIWSE, PAYS3
ey WeeTx, VeeTx
A B
Wee Hos o
23w il T Gind
P i eoktx, Voefxl
I | = na =
e s Be= g S
™ | =5 T 2l =
IT Tk W
Y, Wioel. Wioo2
21 2]
=TT
m =1 | PeTald]
&
Mote: Filter capacitors values are informative and application
dependent. 0.1 uF capacitors should be placed in close proximdty to QSEF'DD‘QSF P-DD800
powsar pads and may be duplicated for individual pads to provide Optical Module

additional high frequemncy Gltering.

Mote: Vool Moo may be connected to Voo TaWeocTxt or VooRxWocRx1
within the modulse provided the applicable derating of the maximum
curment limit is used.

Figure 2 - Recommended QSFP-DD/QSFP-DD800 Host Board Schematic
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VII. Digital Diagnostic Functions

Parameter Range Accuracy Calibration

Temperature 0to 70 +3 °oC Internal
Voltage 0to Ve 0.1 v Internal

Tx Bias Current (each Lane) 0to 100 10% mA Internal
Tx Output Power (each Lane) -1.9to +4.8 +3 dB Internal
Rx Receive Power (each Lane) -8.2t0 +4.8 +3 dB Internal

VIIl. Diagram Mechanial Drawing

(@

T

13.68 £0.1
1642 +0.08

3.3 0.1

o 34001 583601

1+40.1 |
85 0.1

1.5 +0.1

10.06 =0.1

18.35 +0.1

93.260.2
1274105

unit: mm
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Order Information

Part Number Description

QDD800-DR8-B1 800GBASE-DR8 QSFP-DD PAM4 1310nm 500m DOM MTP/MPO-16 SMF Optical Transceiver
QDD800-2FR4-C1 800GBASE-2FR4 QSFP-DD PAM4 1310nm 2km DOM Dual CS SMF Optical Transceiver
OSFP800-DR8-B1 800GBASE-DR8 OSFP PAM4 1310nm 500m DOM MTP/MPO-16 SMF Optical Transceiver
OSFP800-DR8-B2 800GBASE-DR8 OSFP PAM4 1310nm 500m DOM MTP/MPO SMF Optical Transceiver
OSFP800-XDR8-B1 800GBASE-XDR8 OSFP PAM4 1310nm 2km DOM MTP/MPO-16 SMF Optical Transceiver
OSFP800-XDR8-B2 800GBASE-XDR8 OSFP PAM4 1310nm 2km DOM Dual MTP/MPO-12 SMF Optical Transceiver
OSFP800-2FR4-A2 800GBASE-2FR4 OSFP PAM4 1310nm 2km DOM LC SMF Optical Transceiver
OSFP800-2LR4-A2 800GBASE-2LR4 OSFP PAM4 1310nm 10km Dual LC SMF Optical Transceiver
OSFP800-PLR8-B2 800GBASE-PLR8 OSFP PAM4 1310nm 10km DOM Dual MTP/MPO-12 SMF Optical Transceiver
OSFP800-PLR8-B1 800GBASE-PLR8 OSFP PAM4 1310nm 10km DOM MTP/MPO-16 SMF Optical Transceiver

QDD800-PLR8-B1 800GBASE-PLR8 QSFP-DD PAM4 1310nm 10km DOM MTP/MPO-16 SMF Optical Transceiver
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