400 Gbps QSFP-DD ER8 Transceiver ASCENT¢

Communication Technology

400 Gb/s QSFP-DD
ER8 40 kmm DDM

Transceiver

QSFP-DD Series

Ascent’s QSFP-DD-ER8-40 is a 400 Gb/s Quad Small Form
Factor Pluggable-double density (QSFP-DD) optical

* Compliant to QSFP-DD MSA module designed for 40 km optical communication
. applications. It converts 8x 50G 400GAUI-8 PAM4 (Pulse-
= Compliant to IEEE802.3cn Amplitude Modulation) electrical input channels (each

53.125Gbps) into 8 Single Lambda 50G PAM4 LAN-WDM
optical signals which are multiplexed for transmission
over single fiber. On the receiver side, the optical signal is
received and de-multiplexed and then QSFP-DD ERS8
transceiver converts 8 Single Lambda 50G PAM4 LAN-
WDM optical signals into 8x 50G 400GAUI-8 electrical

= 400GBASE-ERS8 optical
interface

= 400GAUI-8 electrical interface

= Duplex LC connector Inputs.

= Data links up to 40 km QSFP-DD-ER8-40 supports DDM/DOM optical diagnostics
that provide real-time diagnostic information about the
= Two-wire serial interface with present operating conditions. It uses top quality Octa
channel EML driver and EML lasers together with an
digital diagnostic monitoring optical multiplexer (8 LAN WDM lines: 1273.55, 1277.89,
. 1282.26,1286.67, 1295.56, 1300.06, 1304.59 and 1309.14
" RoHS compliant nm) transmitter and 400Gb/s PIN photodiode array

receiver.

= (Class 1 laser

QSFP-DD-ER8-40 is designed with form factor,
optical/electrical connection and digital diagnostic
interface according to the QSFP-DD Multi- Source
Agreement (MSA) Type 2. It is uniquely serialized and
data-traffic and application tested to ensure that they will
integrate into your network seamlessly.
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Key Features

e Compliant with IEEE std 802.3cnTM-2019:

e 400GBASE-ER8 optical interface

e 400GAUI-8 electrical interface

e Compliant with QSFP-DD MSA HW Rev 5.1 with duplex LC connector
e Compliant with QSFP-DD CMIS Rev 4.0

e Case operating temperature 0°C to 70°C

e Two wire serial Interface with digital diagnostic monitoring

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

e Class 1/1M Laser

Outline Dimensions

e S —

—F——
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Recommended QSFP-DD Host Board Schematic

\'~'<IH<< st To other QSFP-DD modules
4.7kto L0k ohms
— ~ 1 okto 3.3k ohms
= % g’/
] T SDA -
scL Ml(l'(lll
ModPrsL Controller
Modsell
PLD/PAL Beseit
IntL
Inittaode
£ -~ | o .
= Slee e Tl I
~ < - -
£l & g7 H© A
S - @« /
= "

[
I
< I
= Rxlp/n | [}
1 L I
! TIA !
. 1 :
= Focdp/n : H
¥ 1
Protocol i 1
1 =
T 8p /1 =
IC Sp/n —= /\
| s
1 (] —
Txip/n I 1\.
: |—=
VecHaost
| COR =1
N7
N e V.
Io,l.uF 22 uF —aH— P\ :'_‘
T = | VOCRX, VOCRX L / :
Note:Filter capacitor 1uH =L ") U — |
- ’l‘ 22 uF T 0.luF G
values are informative and (Y0 o J GND Laser !
vary depending onapplications L A [P P :
0.1 uf eapacitors shouldbe placadin - Drivers |
close proximity to povier pins and VoeTx, VoeTx L |
may be duplicatedfor individual pins T 2w L |
toprovide additional high frequency I [~ 0.1uf GND ;
filrering 1uH —_L'
- S 7
Y = recl v \/
Note:Veel and/orVer2 may M Ve Noc2 :'—
be connectedto VecTx, VecTxlor T 22 uF == 0.1uF =
VeeRx, VoRxlprovidedthe SND
applicable derating of the maximum 4

current limit is use

QSFP-DD Optical Module

Solutions Provider for FTTx, RFoG, and HFC www.ascentcomtec.com Page 3 of 11



400 Gbps QSFP-DD ER8 Transceiver ASCENT¢

Communication Technology

Pin Assighment
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Pin Logic Symbol Definition

1 GND Ground

2 CML-I Tx2n Transmitter Inverted Data Input

3 CML-I Tx2p Transmitter Non-Inverted Data Input

4 GND Ground

5 CML-I Tx4n Transmitter Inverted Data Input

6 CML-I Tx4p Transmitter Non-Inverted Data Input

7 GND Ground

8 LVTTL-I ModSelL Module Select

9 LVTTL-I ResetL Module Reset

10 VceRx +3.3 V Power Supply Receiver

11 LVCMOS-1/0 SCL 2-Wire Serial Interface Clock

12 LVCMOS-1/0 SDA 2-Wire Serial Interface Data

13 GND Ground

14 CML-O Rx3p Receiver Non-Inverted Data Output

15 CML-O Rx3n Receiver Inverted Data Output

16 GND Ground

17 CML-O Rx1p Receiver Non-Inverted Data Output

18 CML-O Rx1n Receiver Inverted Data Output

19 GND Ground

20 GND Ground

21 CML-O Rx2n Receiver Inverted Data Output

22 CML-O Rx2p Receiver Non-Inverted Data Output

23 GND Ground

24 CML-O Rx4n Receiver Inverted Data Output

25 CML-O Rx4p Receiver Non-Inverted Data Output

26 GND Ground

27 LVTTL-O ModPrsL Module Present

28 LVTTL-O IntL Interrupt

29 VeceTx +3.3 V Power Supply Transmitter

30 Vccl +3.3 V Power Supply

31 LVTTL-I InitMode Initialization Mode; in Legacy QSFP applications, the InitMode
pad is called LPMODE

32 GND Ground

33 CML-I Tx3p Transmitter Non-Inverted Data Input

34 CML-I Tx3n Transmitter Inverted Data Input

35 GND Ground

36 CML-I Tx1p Transmitter Non-Inverted Data Input

37 CML-I Tx1n Transmitter Inverted Data Input

38 GND Ground

39 GND Ground

40 CML-I Tx6n Transmitter Non-Inverted Data Input
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41 CML-I Tx6p Transmitter Non-Inverted Data Output
42 GND Ground

43 CML-I Tx8n Transmitter Non-Inverted Data Input
44 CML-I Tx8p Transmitter Non-Inverted Data Output
45 GND Ground

46 Reserved For future use

47 VS1 Module Vendor Specific 1

48 VeeRx1 3.3 V Power Supply

49 VS2 Module Vendor Specific 2

50 VS3 Module Vendor Specific 3

51 GND Ground

52 CML-O Rx7p Receiver Non-Inverted Data Output
53 CML-O Rx7n Receiver Inverted Data Output

54 GND Ground

55 CML-O Rx5p Receiver Non-Inverted Data Output
56 CML-O Rx5n Receiver Inverted Data Output

57 GND Ground

58 GND Ground

59 CML-O Rx6n Receiver Inverted Data Output

60 CML-O Rx6p Receiver Non-Inverted Data Output

61 GND Ground

62 CML-O Rx8n Receiver Inverted Data Output

63 CML-O Rx8p Receiver Non-Inverted Data Output
64 GND Ground

65 NC No Connect

66 Reserved For future use

67 VceTx1 3.3V Power Supply

68 Vce2 3.3V Power Supply

69 Reserved For future use

70 GND Ground

71 CML-I Tx7p Transmitter Non-Inverted Data Output
72 CML-I Tx7n Transmitter Inverted Data Output

73 GND Ground

74 CML-I Tx5p Transmitter Non-Inverted Data Output
75 CML-I Tx5n Transmitter Inverted Data Output

76 GND Ground
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Specifications

Absolute Maximum Ratings

Parameter
Ts

VCC
RH

Storage Temperature

Supply Voltage

Relative Humidity (non-condensing)
Data Input Voltage Differential

Vi
Vo

Control Input Voltage
Control Output Voltage

Recommended Operating Conditions

Parameter

Operating Case Temperature

Power Supply Voltage

Instantaneous Peak Current at Hot Plug
Sustained Peak Current at Hot Plug
Maximum Power Dissipation

Maximum Power Dissipation, Low Power Mode
Signaling Rate per Lane

Control Input Voltage High

Control Input Voltage Low

Two Wire Serial Interface Clock Rate
Power Supply Noise Tolerance

Rx Differential Data Output Load
Operating Distance

Notes:

1. Channel insertion loss is 18 dB for 40 km

Transmitter Optical Characteristics

Parameter

Wavelength LO

Wavelength L1

Wavelength L2

Wavelength L3

Wavelength L4

Wavelength L5

Wavelength L6

Wavelength L7

Side Mode Suppression Ratio
Total Average Launch Power

Solutions Provider for FTTx, RFoG, and HFC

Symbol

IVDIP'VDINI

Symbol

Torr
Vee
lec_ip
lec_sp
Po
Porp
SRL
Vin
Vi

Symbol
}\CO
A
A
}\C3
}\C4

Acs
Acy
SMSR
AOP

Min.

Min.

3.135

Max.
85
3.6
95

Vcc+0.5
20

26.5625

Vec*0.7 -

-0.3

0.002

Min.
1272.55
1276.89
1281.25
1285.65
1294.53
1299.02
1303.54
1308.09
30

Typ.

1273.55
1277.89
1282.26
1286.67
1295.56
1300.06
1304.59
1309.14

www.ascentcomtec.com

Unit
°C

%

<

Max.
70
3.465
5600
4620
14
1.5

Vect0.3
Vec*0.3
400

66

40

Max.

1274.54
1278.89
1283.27
1287.68
1296.59
1301.09
1305.63
1310.19

14.6

Note

Non-condensing

Unit
°C

Vv
mA
mA
w
w
GBd

Note

kHz
mV

km 1

Unit
nm

Note

nm
nm
nm
nm
nm
nm
nm
dB
dBm
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Average Launch Power, each Lane AOP, -0.6 - 5.6 dBm 1
Outer Optical Modulation Amplitude Toma 2.4 - 6.4 dBm
(OMA,uter), €aCh Lane
Difference in Launch Power between any D1 oma - - 4 dB
Two Lanes (OMAquter)
Launch Power in OMAouter minus TDECQ, Tomatoeca 1 - - dBm
each Lane
Transmitter and Dispersion Eye Closure for TDECQ - - 3.4 dB
PAMA4 (TDECQ), each Lane
TDECQ —10log10(Ceq) - - - 34 dB
Average Launch Power of OFF Transmitter, Torr - - -30 dBm
each Lane
Extinction Ratio ER 6 - - dB
RIN1sOMA RIN - - -132 dB/Hz
Optical Return Loss Tolerance ORL - - 15 dB
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

Receiver Optical Characteristics

Parameter Symbol Min. Typ. Max. Unit Note
Wavelength LO Aco 1272.55 1273.55 1274.54 nm
Wavelength L1 Ac 1276.89 1277.89 1278.89 nm
Wavelength L2 Az 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 Ac7 1308.09 1309.14 1310.19 nm
Damage Threshold, each Lane AOPp -3.4 - - dBm
Average Receive Power, each Lane AOPr -18.6 - -4.4 dBm
Receive Power (OMAouter), €ach Lane OMAg - - -3.6 dBm
Difference in Receive Power between Dr_oma - - 5.8 dB

any Two Lanes (OMAouter)

Receiver Reflectance RR - - -26 dB
Receiver Sensitivity (OMAguter), €ach Lane  Soma - - Max(-16.1, dBm 1
SECQ-17.5)
Stressed Receiver Sensitivity (OMAouter), SRS - - -14.1 dBm 2
each Lane

Conditions of Stressed Receiver Sensitivity Test
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Stressed Eye Closure for PAM4 (SECQ), - - 34 - dB

Lane Under Test

SECQ - 10log10(Ceq), Lane Under Test - 3.4 dB

OMA,uter Of each Aggressor Lane - - -8.3 - dBm
Notes:

1. Receiver sensitivity (OMA,uter), €ach lane (max) is informative and is defined for a transmitter with SECQ
of 1.4 dB.

2. Measured with conformance test signal at TP3 for the BER = 2.4 x 10™*

Electrical Specification High Speed Signal (Compliant with IEEE 802.3bs 400GAUI-8)

Parameter Symbol Min. Typ. Max. Unit Notes
Receiver (Module Output)

AC Common-Mode Output Voltage (RMS) - - 17.5 mV
Differential Output Voltage - - 900 mV
Near-End Eye Height, Differential 70 - - mV
Far-End Eye Height, Differential 30 - - mV
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
Transmitter (Module Input)

Differential pk-pk Input Voltage Tolerance 900 - - mV
Differential Termination Mismatch - - 10 %
Single-Ended Voltage Tolerance Range -0.4 - 33 \"
DC Common Mode Voltage -350 - 2850 mV

Electrical Specification Low Speed Signal (compliant with QSFP-DD HW Rev 5.1)

Parameter Symbol Min. Max. Unit Note
Module Output SCL and SDA VoL 0 0.4 \Y
Module Input SCL and SDA Vi -0.3 Vcc*0.3 \"
Viu Vcc*0.7 Vect0.5 \Y
InitMode, ResetL, and ModSelL Vi -0.3 0.8 \
Vin 2 Vcc+0.3 Vv
IntL Vou 0 0.4 \
Vou Vce-0.5 Vect0.3 \

Timing for Soft Control and Status Functions

Parameter Symbol Min. Max. Unit Note
Mgmtlnit Duration - 2000 ms
ResetL Assert Time t_reset_init 10 - Ms
IntL Assert Time ton_IntL - 200 ms
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IntL Deassert Time toff_IntL - 500 s

Rx LOS Assert Time ton_losf - 100 ms

Flag Assert Time ton_flag - 200 ms

Mask Assert Time ton_mask - 100 ms

Mask Deassert Time toff_mask - 100 ms

Module Select Wait Time ModSelL - N/A Not supported
Wait Time

1/0 Timing for Squelch and Disable

Parameter Symbol Min. Max. Unit Notes

Rx Squelch Assert Time ton_Rxsq - 50 ms

Tx Squelch Assert Time ton_Txsq - 400 ms

Tx Squelch Deassert Time toff_Txsq - 1500 ms Based on modulation
Tx Disable Assert Time (fast mode) ton_Txdisf - 3 ms

Tx Disable Deassert Time (fast mode) toff_Txdisf - 10 ms

Rx Output Disable Assert Time ton_Rxdis - 100 ms

Rx Output Disable Deassert Time toff_Rxdis - 100 ms

Squelch Disable Assert Time ton_sqdis - N/A ms Not supported
Squelch Disable Deassert Time toff_sqdis - N/A ms Not supported

Digital Diagnostics

Parameter Range Accuracy Unit Calibration
Temperature 0to 70 3 °C Internal
Voltage 0to Vcc 0.1 \" Internal
Tx Bias Current (Each Lane) 0 to 100 10% mA Internal
Tx Output Power (Each Lane) -0.6 to +5.6 +3 dB Internal
Rx Receive Power (Each Lane) -18.6to-4.4 +3 dB Internal

Ordering Information

Product Name Product Description
QSFP-DD-ER8-40 QSFP DD 400G PAM4 Plug-in, 400GBASE-ER8 40km, 1310nm 8 LAN-WDM
Optical Transceiver, LC Duplex, DOM
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Contact Information
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Ascent Communication Technology Ltd

AUSTRALIA

140 William Street, Melbourne
Victoria 3000, AUSTRALIA
Phone: +61-3-8691 2902

CHINA

Unit 1933, 600 Luban Road
200023, Shanghai CHINA
Phone: +86-21-60232616

EUROPE
Pfarrer-Bensheimer-Strasse 7a
55129 Mainz, GERMANY
Phone: +49 (0) 6136 926 3246

WEB: www.ascentcomtec.com

HONG KONG SAR

Unit 9, 12 Floor, Wing Tuck Commercial Centre
177 Wing Lok Street, Sheung Wan, HONG KONG
Phone: +852-2851 4722

USA

2710 Thomes Ave
Cheyenne, WY 82001, USA
Phone: +1-203 816 5188

VIETNAM

15 /F TTC Building, Duy Tan Street
Cau Giay Dist., Hanoi, VIETNAM
Phone: +84 243 795 5917

EMAIL: sales@ascentcomtec.com

Specifications and product availability are subject to change without notice.
Copyright © 2022 Ascent Communication Technology Limited. All rights reserved.

Ver. ACT_QSFP-DD-ER8-40_Datasheet_V1b_Mar_2022
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