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1. PRODUCT FEATURES

1.1 Hot Pluggable QSFP-DD Cable End
1.2 Supports 425Gb/s aggregate bit rate
1.3 Low Power Dissipation, Typ. 10W Each End
1.4 8x50G PAM4 VCSEL/PIN photo detector
1.5 Operating Case Temperature: 0°C~70
1.6 Compliant to QSFP-DD Rev 4.0
1.7 Compliant to Class 1M Laser Safety
1.8 CMIS4.0 Management Interface
1.9 SFF-8679: General Electrical

1.10 IEEE 802.3bs: Physical Layer Specifications

and Management Parameters
1.11 ROHS-6: Environment Safety
2. APPLICATIONS
2  Ethernet for 400GBASE-SR8
2  HPC Interconnects

2  Proprietary Interconnection
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3. GENERAL PRODUCT CHARACTERISTICS

Parameter Value Unit Comments
As defined by QSFF-
Module Form Factor QSFP-DD DD Rev 4.0 Module Form Factor
Number of Lanes 8 TXand 8 RX
Maximum Aggregate Data
Rate 425 Gb/s
Other lengths may be

Standard Cable Lengths 3,5,7,10,15, 20 meters available upon request
Protocols Supported Ethernet

Electrical Interface and Pin- . Pin-out as defined by
out 76-pin edge connector QSFF-DD Rev 3.0

Varies with output voltage

Maximum Power . .
. 12 Watts swing and pre-emphasis

Consumption per End settings

Management Interface Serial, [2C-based, 400 As defined by CMIS4.0

kHz maximum frequency

4. MECHANICAL SPECIFICATION

® _\:ﬂ

L — — d } b r£|_=.”
The force specification for AOC is in the list below
Parameter Min. Max. Unit. | Comments.
QSFP-DD Module Insertion 90 Newton
QSFP-DD Module Extraction 50 Newton
QSFP-DD Module Retention 90 Newton
Insertion and removal cycles 50 Cycle
Cable outer Diameter 29 3.0 mm
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5. ABSOLUTE MAXIMUM PARAMETERS

Exceeding the limits below may damage the active optical cable permanentl

Parameter Symbol | Min. Typ. Max. Unit. Ref.
Maximum Supply Voltage Vee -0.5 3.6 v
Storage Temperature Tsto -40 85 [
Top_1 0 60 OC @ N @
Case Operating Temperature
Top.2 0 70 [ @
Relative Humidity RH 5 70 %

DDMI temperature reading is measured by the position of Top_1

Case operating temperature definition:

Temperature sensor of T,

Temperature sensor of T, ,

el

Top view of module:

Bottom view of module:

6. PARAMETERS

Parameter Symbol Min. Typ. Max. Unit. Ref.

Supply Voltage Vee 3.14 3.46 \Y

Power Consumption Pcon 10 12 W

Bit Rate BR 26.5625 GBd .y
Bit Error Ratio BER 106 D
Center wavelength Ac 840 860 nm @
Beam divergence angle 23

Number of Lanes 8

Management Interface Serial, 12C-based, maximum @

frequency 400 kHz
Logic Input Voltage High Vin 2 Vee+0.3 \%
Logic Input Voltage Low Vi -0.3 0.8 V

(=)

) Single lane

-

D)

pe

(=Y

@  As defined by CMIS4.0

2 PRBS13Q test pattern is used.
3 As defined by IEEE Std. 802.3bs ™/D3.5
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7.Electrical Characteristics

Parameter Symbol Min. Typ. Manx. Unit. Ref.
Transceiver Power Supply Current lze 3100 s
Transceiver Power on [nitialization Time Tinit 2000 ms
Transmitter at TP1a
AL common-mode output voltage (RMS) 17.5 Y
Differential peak-to-peak output voltage a5 v
{ Transmitier disabled) m
|.:|'II'I'EI'EHI_IE| peak-to-peak output voltage 880 ny
(Transmitter enabled)
Eve symmeiry mask width ESMW 0.22 L
Eye hieight, differential EH 32 i’
Differential output return loss See Eg. 1
Commaon to differential mode conversion = -
See Eqg. 2
retumn loss
Cifferential termination mismatch 10 Y
Transition time (20% to 809%5) Tr, TF 10 ps
Receiver at TP4
Far-end Eye height, differential 30 Y
Far-znd pre-cursor 131 ratio -4.5 25 e
Differential cutput return loss See Eq. 1
Common to differential mode conversion See Eq. 2
retumn loss
Cifferential termination mismatch 10 Y
Transition time (20% to 80%) Tr, TF 10 ps
CC common mode voltage -350 2850 iy
9.5 -037f D01 =f<8
1. RLA{f) = ry dB) £q.1
) —[4.?5 —74logia () B=f<19 (dB) (2.1}

where

fis the frequency in GHz, RLd is the CALUI-4 Chip-to-module input differential return loss

22-20(-L) 001=f <1289

2. RLdc(f) = (dB) (Eq.2)

15-6(-=) 1289=f<19

2578

where fis the frequency in GHz,

FLdc is the CAUI-4 Chip-to-module input differential to common mode input return loss
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7. PIN DESCRIPTIONS (compliant QSFP-DD Rev. 4.0)

PIN Symbol Description Ref.
1 GMND GGround
2 122N Iransmitter Inverted Data Input
3 12D Iransmitter Mon-lnverted Data Input
4 GMND Ground
o Ix4n Imansmitter Inverted Data Input
6 TX4p lransmitter Mon-Inverted Data Input
7 GND Ground
4 Mod=ell Module Select
9 resatl Module Reset
10 Voo RX +3.3V Power Supply Receiver @
11 SCL Z=wire senal interface clock
12 Sha Z-wire senal interface data
13 GMND Ground
14 Rxdp Feceiver Mon-lnverted Data Output
15 Rxan Receiver Inveried Data Oufput
16 sMD Ground
17 RATp Receiver Mon-Inverted Data Output
18 RETn Receiver Inverted Data Output
19 GND Ground
20 MDD (Ground
21 RALnN Hecever Inverted Data Ouiput
22 RxZp Receiver Mon-lnverted Data Output
23 GND Ground
24 rALnN Fecever Inverted Data Ouiput
25 RX4p Recsiver Non-Inverted Data Output
26 sMD (sround
27 ModFrsL Module Present
28 IntL Interrupt
249 Voo TA +3.3V Power supply transmitter &
a0 Ve +3.3V Power supply @
PR TR—r— T P T ——
4 LPMode :2&2“;?:_:;”.:;3? In legacy QSFF applications, the InitMoce pad
32 MDD Ground
33 1X3p Iransmitter Mon-lnverted Data Input
a4 I A3n Iransmitter Inverted Data Input
35 sMD (sround
36 TX1p lransmitter Mon-Inverted Data Input
ar Tx1n lransmitter Inverted Data Input
38 SMD Ground @
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PIN Symbol Description Ref.
a9 GMD Ground
40 Tx6n Mransmitter Inverted Data Input
41 Tx6p ransmitter Mon-Inverted Data Input
42 GMND Ground
43 I=8n [ransmitter Inverted Data Input
44 Ix8p ransmitter Non-lnverted Data Input
43 GMD Ground
46 Reserved For future use
47 Va1 Module Vendor Specific 1
o D
48 :-..;.fu;;:-er 24
49 Va2 Module Vendor Specific 2
50 WS3 Module Vendor Specific 3
a1 GMD Ground
a2 Rxip Feceiver Mon-lnverted Data Output
a3 RxTn Receiver Inverted Data Output
54 GMD Lsround
a5 R=5p Recsiver Mon-Inverted Data Output
56 FRx5n Receiver Inveried Data Output
a7 GND Ground
28 GMND Ground
a9 RxGn Receiver Inverted Data Output
G0 FxBp Feceiver Mon-lnverted Data Output
B GMD Ground
G2 Rxfn Receiver Inveried Data Output
63 R=8p Recsiver Mon-Inverted Data Output
G GMD Ground
65 MNC Mo Connect
s3] Reserved For future use
G7 VeeTx1 3.3V Power Supply
68 Vo2 3.3V Power Supply @
&9 Reserved For Future Use
70 GMD Ground
i1 Tx7p ransmitter Non-lnverted Data Input
72 IxTn lransmitter Inverted Data Input
73 GMD Ground
4 Tx5p lransmitter Mon-Inverted Data Input
75 Tx5n [ransmitter Inverted Data Input
76 GMND Ground
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i1y QSFP-DD uses common ground (GMD) for all signals and supply (power). All are common within
the QSFP-DD module and all module voltages are referenced to this potential unless otherwise
noted. Connect these directly to the host board signal-common ground plane.

2y VecRx, VecRx1, Veel, Vec2, VecTx and VecTx1 shall be applied concurrently. Requirements
defined for the host side of the Host Card Edge Connector are listed in Table 4. VocRx, VecRx1,
Vo, Vec2, VeoTx and VecTx1 may be intermnally connected within the module in any combination.
The connector Vec ping are each rated for a maximum current of 1000 mA.

i All Vendor Specific, Reserved and Mo Connect pins may be terminated with 50chms to grounds
on the host. Pad 65 (Mo connect) shall be left unconnected within the module. Vendor specific
and Reserved pads shall have an impedance to GMD that is greater than 10k ochms and less than
100 pF.

i1y Plug Sequence specifies the mating sequence of the host connector and module. The sequence
is 1A, 2A, 34, 1B, 2B, 3B. Contact sequence Awill make, the break contact with additional QSFP-
DD pads. Sequence 1A, 1B will then occur simultaneously, followed by 2A, 2B, followed by 3A,

38 GND | EeO-ay 0200 | < z I o 1

37 TXin —— 75 TXSn [ ] o ) I 2

36 TX1p — 74 TXSp — = o B o

35 GND [ BRI = £ I oo g

34 TX3n [——] 72 TX7n — o g B v s
= 33 ™X3p 71 TX7p — 9 IR I ey ¢ —~
OZ 32 GND 70GND a a I N 7 L
e 31 initMode NN 69 Reserved (N m - B vocsell s O
c 30 Vel e 68 Vee2 = =X e B oo s 2
& 29V I 67 Voo @ @ O R 10 o
v 28 — 66 Reserved (NN — .2 . s 1
a 27 ModPrst 65 NC — g—' T [ En 2 a
L 266N - 64 GND a 2 I e 13 0
e el —

24 Ridn Snn — e o a— .

— 2 RXBe — o 2 B R0 15

23 GND [ BEOIL AN 000 | D % GND 16

22 Rx2p —— 60 RX6p [— = - RXlp 17

21 RX2n — 59 RXGn — B R0 18

20 N0 N 56 GNO ., | GND 19

Topside vi f ; ;
op side viewed from top Bottom side viewed from bottom
A I 1
I |
Legacy QSFP28 Additional Additional Legacy QSFP28

Pads QSFP-DD Pads QSFP-DD Pads Pads
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2. Revision History

Issue Date [Revision Comments Operator
2021/3/9 A [|Initial Release . TCQ
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