400G QSFP-DD LR8 10KM A E R E C H

QSFP-DD 400GBASE LR8 1310nm 10KM Transceiver
P/N: AE-QSFPDD-LRS8

Features

® Compliant with IEEE 802.3bs standard:

-400GBASE-LRS8 optical interface

-400GAU1-8 electricalinterface

Compliant with QSFP-DD MSA HW Rev 3.0with duplex LC connector
Maximum power consumption tbd W

Case operating temperature 0° C to 70°C

Two wire serial Interface with digital diagnostic monitoring

Complies with EU Directive2011/65/EU (RoHS compliant)

Class 1 Laser

Application
® 400GBASE-LR8 400G Ethernet
® Data Center

Product Specification
1. Absolute Maximum Ratings

Parameter Symbol Min | Max Unit | Notes
Storage Temperature Ts -40 | 85 °C

Supply Voltage Vce -0.5| 3.6 \%

Relative Humidity (non-condensing) | RH 5 95 %

Data Input Voltage Differential IVoip-Voinl 1 \%

Control input Voltage Vi -0.3 | Vec+0.5 |V

Control Output Current lo -20 | 20 Ma

2. Recommended Operating Environment

Parameter Symbol | Min TyP. Max Unit | Notes
Operating Case Temperature | Torr 0 70 °C
Power Supply Voltage Vce 3.135 3.3 3.465 \%
Instantaneous peak current at | Icc_ip TBD mA
hotplug

Sustained peak current at hot | Icc sp TBD mA
plug

Maximum Power Dissipation Po TBD w
Maximum Power Dissipation, | PoLp TBD w
LowPower Mode

Signalling Speed per Lane DRL 26.5625 Gbd
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Control input Voltage High ViH Vcc*0.7 Vect+0.3 | V
Control input Voltage Low ViL -0.3 Vec*0.3 |V
Two Wire Serial Interface 400 kHz
Clock Rate

Power Supply Noise 50 mVpp
Rx Differential Data Qutput 100 ohm
Load

Operating Distance 2 10000 m

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

Parameter Symbol | Min TyP Max ‘ Unit | Notes
Transmitter

Wavelength LO Aco 1272.55 | 1273.55 | 1274.54 | nm

Wavelength L1 Aci 1276.89 | 1277.89 | 1278.89 | nm

Wavelength L2 Ac2 1281.25 | 1282.26 | 1283.27 | nm

Wavelength L3 Acs 1285.65 | 1286.67 | 1287.68 | nm

Wavelength L4 Aca 1294.53 | 1295.56 | 1296.59 | nm

Wavelength L5 Acs 1299.02 | 1300.06 | 1301.09 | nm

Wavelength L6 Ace 1303.54 | 1304.59 | 1305.63 | nm

Wavelength L7 Acr 1308.09 | 1309.14 | 1310.19 | nm

Side Mode Suppression SMSR 30 dB

Ratio

Total Average Launch Power | AOPt 13.2 dBm

Average Launch Power, AOPL -2.8 5.3 dBm 1

each lane

Outer Optical Modulation Toma 0.2 5.7 dBm

Amplitude (OMA,uter), €each

Lane

Difference in Launch Power | Dt oma 4 dB

between any two Lanes

(OMA,uter)

Launch Power in OMAter Towma- -1.2 dBm
minus TDECQ, each lane for | tpeca

ER> 4.5dB

Launch Power in OMA,yter Towma- -1.1 dBm
minus TDECQ, each lane TDECQ

for ER< 4.5dB

Transmitter and Dispersion TDECQ 3.3 dB

Eye Closure for
PAM4(TDECQ), each lane
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Average Launch Power of Torr -30 dBm
OFF Transmitter, each lane

Extinction Ratio ER 3.5 dB
RIN151OMA RIN -132 dB/Hz
Optical Return Loss ORL 15.1 dB
Tolerance

Transmitter Reflectance Tr -26 dB 2

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

Parameter Symbol | Min TyP Max | Unit | Notes
Receiver

Wavelength LO Aco 1272.55 | 1273.55 | 1274.54 | nm

Wavelength L1 Act 1276.89 | 1277.89 | 1278.89 | nm

Wavelength L2 Ac2 1281.25 | 1282.26 | 1283.27 | nm

Wavelength L3 Acs 1285.65 | 1286.67 | 1287.68 | nm

Wavelength L4 Ac4 1294.53 | 1295.56 | 1296.59 | nm

Wavelength L5 Acs 1299.02 | 1300.06 | 1301.09 | nm

Wavelength L6 Acs 1303.54 | 1304.59 | 1305.63 | nm

Wavelength L7 Acr 1308.09 | 1309.14 | 1310.19 | nm

Damage Threshold, each Lane | AOPp 6.3 dBm

Average Receive Power, each | AOPr -9.1 5.3 dBm

Lane

Receive Power (OMA,ter), OMAR 5.7 dBm

each Lane

Difference in Receive Power Dr_oma 4.5 dB

between any two Lanes

(OMA,uter)

Receiver Reflectance RR -26 dB

Receiver Sensitivity Sowma -7.1 dBm | 1

(OMA,.ter), each Lane

Stressed Receiver Sensitivity | SRS -4.7 dBm | 2

(OMA,.ter), each Lane

Notes:

1. Receiver sensitivity (OMAouter, each lane (max) is informative and is defined for a

transmitter with SECQ of 0.9 dB

2. Measured with conformance test signal at TP3 for the BER = 2.4x10
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Electrical Characteristics

Table 1 - Electrical Specification High Speed Signal (compliant with IEEE 802.3bs

400GAU-8)
Parameter | Symbol | Min ‘ TyP ‘ Max ‘ Unit ‘ Notes
Transmitter (Module input)
Differential pk-pk input Voltage tolerance 900 mV
Differential termination mismatch 10 %
Single-ended voltage tolerance range -0.4 3.3 Vv

DC common mode Voltage

-350 2850 | mV

Receiver (Module Output)

AC common-mode output Voltage (RMS) 175 | mV
Differential output Voltage 900 | mV
Near-end Eye height, differential 70 ul
Far-end Eye height, differential 30 ul
Far end pre-cursor ratio 2.5 %
Differential Termination Mismatch 10 %
Transition Time (min, 20% to 80%) 9.5 ps
DC common mode Voltage -350 2850 | mV

Table 2 - Electrical Specification Low Speed Signal (compliant with QSFP-DD HW Rev

3.0)
Parameter Symbol | Min Max Unit | Condition
Module output SCL and SDA VoL 0 0.4 \Y
Von Vee-0.5 | Vee+0.3 | V
Module input SCL and SDA ViL -0.3 Vcc*0.3 |V
Vi1 Vec*0.7 | Vee+0.5 | V
InitMode, ResetL and ModSelL | Vi -0.3 0.8 \%
ViH 2 Vcet+0.3 | V
IntL VoL 0 0.4 \Y,
Von Vce-0.5 | Veet+0.3 | V
Digital Diagnostic Monitoring Information
Parameter Range Accuracy | Unit | Calibration
Temperature 0to 70 +3 °C Internal
Voltage 0 to Vce 0.1 \% Internal
Tx Bias Current (Each Lane) 0to 100 10% mA | Internal
Tx Output Power (Each Lane) | -3.5to0 +5.3 | +3dB dBm | Internal
Rx Receive Power (Each Lane) | -9.1 to +5.3 | £3dB dBm | Internal
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Pin Definitions
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Figure 1-Pin definitions of the module high speed inputs/outputs
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Pin Definitions

Pin #

20

21

22

Logic

CMLAH

CMLA

CMLA

CMLA

LVTTL-

LVTTL-

LVCMOS/0

LVCMOSA/O

CML-O

CML-O

CML-O

CML-O

CML-O

CML-O

Symbol
GMD
Tudn
Tx2p
GHD
Txdn
Txdp
GMD

ModSell
Reseil
VecRx

SCL
SDA
GMD
Rx3p
Rx3n
GMHD
Rx1p
R=in
GMHD
GMD
Rx2n

Rx2p

Ground

Transmlitter Inverted Data Input

Transmitter Non-Inverted Data Input

Ground

Transmitter Inverted Data Input

Transmitter Nor-Inverted Data Input

Ground

Module Select

Module Reset

+3.3 V Power Supply Receiver

2-wire serial interface clock

2-wire serial interface data

Ground

Recelver Norrinverted Data Output

Recelver Inverted Data Output

Ground

Recelver Norrinverted Data Output

Recelver lnverted Data Output

Ground

Ground

Recelverlnverted Data Output

Recelver Norrinverted Data Output
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23

24

25

26

27

28

29

30

3

32

33

35

36

37

L

39

40

41

42

43

44

CMLO

CML-O

LVTTL-O

LVTTL-O

LVTTL-

CML-

CML-

CML-

CML-

CML-

CML-

CML-

CML-

GND

Rxdn

Rxdp

GND

MadPrsL

ImtL

Wedlx

Vel

InitMode

GND

Tx3p

Tx3n

GND

Tx1p

TxIn

GND

GND

Txén

Tx6p

GND

TxBn

Tx8p

Ground

Receiver Inverted Data Qutput

Recelver Non-Inverted Data Output

Ground

Module Present

Interrupt

+3.3V Power supply transmitter

+3.3V Power supply

Initialization mode

Ground

Transmitter MorHnverted Data Input

Transmitter Inverted Data Input

Ground

Transmitter MorHnverted Data Input

Transmitter Inverted Data Input

Ground

Ground

Transmitter Inverted Data Input

Transmitter Nor-Inverted Data Qutput

Ground

Transmitter Inverted Data Input

Transmitter Mor-Inverted Data Qutput
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45

47

49

50

51

52 CMLO

53 CMLO

54

55 CML-O

56 CML-O

57

58

59 CMLO

&0 CML-O

61

62 CMLO

63 CML-O

65

GND

Reserved

V51

Vechel

V52

V53

GND

Rx7p

Rx7n

GND

Rx5p

Rx5n

GND

GND

Rxén

Rxbp

GND

Fx8n

RxBp

GMD

NC

Ground

Module Vendor Specific 1

3.3V Power Supply

Module Vendor Specific 2

Module Vendor Specific 3

Ground

Receiver Nordnvertad Data Output

Receiver Inverted Data Output

Ground

Recelver Mondnverted Data Output

Receiver Inverted Data Output

Ground

Ground

Receiver Inverted Data Qutput

Receiver Nondnverted Data Output

Ground

Receiver Inverted Data Qutput

Receiver Nordnvertad Data Output

Ground

Mo Connected
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66 Reseved

&7 VeeTxl 3.3V Power Supply

68 Vec2 3.3V Fower Supply

69 Reseved

70 GMND Ground

71 CML-| Tx7p Transmitter Mon-Inverted Data Output
72 CML-| Tx?n Transmitter Inverted Data Output
73 GND Ground

74 CML- Tx5p Transmitter Nor-Inverted Data Output
75 CML-I Tx5n Transmitter Inverted Data Output
76 GND Ground
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Recommended QSFP-DD Host Board Schematic

VecHost To other @5FP DD modules
A4.7ktz Lok ohims
— ™~ é"- to 3.3k ahing
= . U P
i 3
7 ;' 'i ShaA -
] - Micro
P Controller
Kodsall
PLD/PAL fesatl
INtL
Innithdo de
L £l . o ol .
'5 w w9 3 Lo = @
e e Es
& 5
1
1 1
< F.Llp n ;'_ :
1 TiA :
. 1
= Fodp/n ;;: K :
Protocol i -
IC Te8pin :}_:‘5_ :]—- -
Ll 4
| L5
(] 11
Tulp/m :‘ _5::'
VEcHast !
| COR e
\/
Tﬂ.luF T?eu; N h\ Ly
= — r‘q I VLR, VitRx L V/ :
Lub T uwr T OWF gup :
Jﬁ" ag Laser |
- Drivers :
VT, VeeTxl |
- ]
+ 2 uF Ao G uF - |
1uH By e
™M = G \/
M
-T‘.';‘nr = 0.0 SHD
QSFP-DD Optical Madule
Figure 2-Recommended QSFP-DD Host Board Schematic
Notes:

1. Filter capacitor values are informative and vary depending on applications, 0.1 uF
capacitors should be placed in close proximity to power pins and may be duplicated for
individual pins to provide additional high frequency filtering.

2. Vce1 and/or Vee2 may be connected to VecTx, VecTx1 or VecRx, VecRx1 provided the
applicable derating of the maximum current limit is used.

Aerech Networks | www.aerech.com | sales@aerech.com | +86 18124029095

10



400G QSFP-DD LR8 10KM A E R E C H

Mechanical Diagram

Order information
Part Number Description
AE-QSFPDD-LR8 | QSFP-DD 400GBASE LR8 1310nm 10km Transceiver
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