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/ﬂlf 400G QSFP DD Optical Transceiver Module
RoHS 6 compliant

Features

® Breakout Mode
» 4x 100GBASE-LR1 compliant

53.125GBd PAM4
» 4x 100GAUI-2 compliant

2x 26.5625GBd PAM4
® Aggregation Mode

> 400 Gb/s Ethernet Protocol

4x 53.125GBd PAM4
» 400GAUI-8 compliant

8x 26.5625GBd PAM4
® QSFP-DD MSA compliant

® MPO-12 / APC connector with 8° angled end-
face

® Power consumption < 8W
® Operating case temperature -5 to 70°C
® CMIS 4.0 management interface

Applications

® Data Center 400GE 10 kmm SMF links
® 400GE to 4x 100GE breakout over 10 km
® 400GE Metro Ethernet

PART NUMBER Monitor INPUT/OUTPUT SIGNAL TEMPERATURE
DETECT
CL-QSFPDD-DR4-10-400G X AC/AC TTL -5°Cto 70 °C
CL-QSFPDD-DR4-10-400Gi X AC/AC TTL -40°Cto 85 °C
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. Absolute Maximum Ratings

Parameter Symbol Min. Max. Unit Remarks

Supply Voltage Vce 0 +3.6 \%

Storage Temperature -40 85 °C

Optical Receiver Input - +5.8 dBm Averallgséeach
Il. Recommended Operating Conditions

Parameter Symbol Min. Typ. Max. Unit Remarks

Supply Voltage Vce 3.135 3.3 3.465 V

Supply Voltage Noise Tolerance PSNRmod - - 66 mV 10 Hz -10 MHz
Power Consumption P 4 - - 8 W

Instantaneous peak current lcc_ip_4 3200 mA

Sustained peak current Icc-sp_4 2640.3 mA

Supply Current lcc-4 -- - 2551.8 mA Steady state
Case Temperature TC 0 25 70 °C
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lll. Optical Characteristics

Parameter Symbol Min. Typ. Max. Unit Remarks

Channel data rate fDC 106.25 Gb/s
Signaling rate fse 53.125 GBd PAM4
Signal speed variation from

Afsc -100 +100 ppm
nominal
Wavelength (Range) e 1304.5 1317.5 nm
Side-mode suppression ratio SMSR 30 dB
/Average launch power -1.9 4.8 dBm Note 1

1.1 for TDECQ <1.4 dB
Outer Optical Modulation
Amplitude (OMAouter) PN 5.0 dBm o 1.4 dB < TDECQ
+ TDECQ <3.4dB
Transmitter and dispersion
TDECQ 3.4 dB
eye closure for PAM4
Transmitter eye closure for
TECQ 3.4 dB

PAM4
| TDECQ - TECAQ | 25 dB
Over/under-shoot 22 %
Transmitter power excursion 2.8 dBm
Extinction Ratio ER 3.5 dB
Transmitter transition time 17 ps
IAverage Optical Output Power of
Off Transmitter Poff 15 dBm
RIN15.60MA -136 dB/Hz
Optical return loss tolerance 15.6 dB
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Transmitter reflectance -26 dB Note 2
/Average receive power -8.2 4.8 dBm Note 3
Receive power (OMAouter) 5.0 dBm

Receiver reflectance -26 dB

for TECQ <1.4

Max -6.1 dB,Note 4

Receiver sensitivity (OMAouter)

for 1.4 dB < TECQ

Max (-7.5 + TECQ) <3.4 dB, Note 4

Stressed receiver sensitivity

(OMAouter) -4.1 dBm Note 4, 5

Conditions of stressed receiver sensitivity test (note 6)

Stressed eye closure for PAM4 SECQ 3.4 dB
(SECQ), lane under test

Notes:

1. Average launch power, each lane (min) is informative and not the principal indicator of signal strength. A transmitter with launch power
below this value cannot be compliant; however, a value above this does not ensure compliance.

2. Transmitter reflectance is defined looking into the transmitter.

3. Average receive power, each lane (min) is informative and not the principal indicator of signal strength. A received power below this
value cannot be compliant; however, a value above this does not ensure compliance.

4. For when Pre-FEC BER is 2.4 x 10™.

5. Measured with conformance test signal at TP3 (see IEEE Std 802.3-2022 clause 140.7.10) for the BER specified in IEEE Std 802.3-2022
clause 140.1.1.

6. These test conditions are for measuring stressed receiver sensitivity. They are not characteristics of the receiver.
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IV. RX_LOS Characteristics

CL-QSFPDD-DR4-10-400G
400G QSFP DD Optical Transceiver Module
RoHS 6 compliant

Parameter Symbol Min. Typ. Max. Unit Remarks
O R T P
Indiosor De-sssert Lovel Al I - | 91 | @B | Average power
Hysteresis 0.5 - - dB
V. Electrical Specification
Parameter Min. Typ. Max. Unit Remarks
Module output (each lane, at TP4) [Note 1]
Signaling rate per lane (range) -100ppm 26.5625 +100ppn GBd
AC Common-mode output voltage (RMS) - - 17.5 mV
Differential peak-to-peak output voltage - - 900 mV
Near-end ESMW (Eye symmetry mask width) 0.265 - - ul
Near-end Eye height, differential 70 mV
Far-end ESMW (Eye symmetry mask width) 0.2 - - ul
Far-end Eye height, differential 30 - - mV
Far-end pre-cursor ISI ratio -4.5 - 2.5 %
Differential output return loss Equation - - dB Note 2
(83E-2)
gzrsnmon to differential mode conversion return E(g;;tjg)n i i 4B Note 2
Differential termination mismatch - - 10 %
Transition time (20% to 80%) 9.5 - - ps
DC common mode voltage -350 - 2850 mV

Headquarter:

Website: www.carelink.com.hk




.\\\\ CL-QSFPDD-DR4-10-400G

/ﬂlf 400G QSFP DD Optical Transceiver Module
are RoHS 6 compliant
Module input (each lane)

Signaling rate per lane (range) -100ppm 26.5625 +100ppm GBd
Differential pk-pk input voltage tolerance 900 - - mV at TP1a

. - Equation at TP1,
Differential input return loss (83E-5) - - dB Note 2
Differential to common mode input return loss E(g;;tjg)n - - dB e;\f;:;’
Differential termination mismatch - - 10 % at TP1
ESMW (Eye symmetry mask width) 0.22 - - ul at TP1a
Eye width 0.22 - - ul at TP1a
Applied pk-pk sinusoidal jitter Table 120E-6 MHz, Ul at TP1a
Eye height 32 - - mV at TP1a
Single-ended input voltage tolerance range -0.4 - 3.3 \Y, at TP1a
DC common mode voltage -350 - 2850 mV at TP1
Notes:
1. Electrical module output is squelched for loss of optical input signal.

2. IEEE Std 802.3-2022 Section 6

VI. Pin Diagram

Top side viewed from top

38 GND [ TR ] 2

37 TXin ] 75 TXSn | ] o

36 Tx1p I 74 TXSp ] =3

35 GND - 736N o

34 TX3n 72 TX7n [ ] o
Z BT I 71 TX7p [ ] o
S a2aw N 70 6ND a
S 31 teMode [ 69 Reserved [ m
c 30 Vel I 68 Vec2 I o
® 29 VecTx ] 67 VecTxl ] qu
v 28 IntL ] 66 Reserved [ —
Q. 27 ModPrsl 65 NC | =
2 zaw coo  p— | 2

23 GND I 61 6ND o

22 RX2p ] 60 RX6p [ ] =

21 RX2n I 59 RX6n —

20 GND I s8N0

Legacy Additional
QSFP28 Pads QSFP-DD Pads
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Bottom side viewed from bottom

=z I oo 30 (I o 1
3 [ ] TX6n 40 I o 2
=% — ™X6p 41 I 2 3
S | oo 42 N D a
) [ ] X80 43 N Txan 5
O | o e v o
a I Ne 45 (I  GND 7 <
= [ ] Reserved 46 I Modsel. g O
o [ 1] vs1 a7 B Reset. o 2
o [ | VceRxl 48 I vccRx 10
o | v e B .
T . vs3 50 I oA 12 o
Q | N GNO 51 (N GND 13 @
S| RX7p 52 B Rcp 14
74 [ ] RX7n 53 I RX3n 15
% I GND 54 (N GND 16
— | I eSS B RXlp 17
[ ] RXSn 56 I Rxin 13
I GND 57 N GND 19
Additional Legacy
QSFP-DD Pads QSFP28 Pads
VIl. Pin Descriptions
Pad | Logic Symbol Description Plug Notes
Sequence’
1 GND Ground 1B 1
2 CML-I Tx2n 3B
3 CML-I Tx2p T 3B
4 GND Ground 1B 1
S CML-I Tx4n Transmitter Inverted Data Input 3B
3 CML-I Tx4dp Iransmitter Non-Inverted Data Input 3B
7 GND Ground 1B 1
8 LVTTL-I | ModSell Module Select 3B
9 LVITL-I | ResetLl Module Reset 3B
10 VccRx +3.3V Power Supply Receiver 2B 2
11 LVCMOS- | SCL 2-wire serial interface clock 3B
I/0
12 LVCMOS- | SDA 2-wire serial interface data 3B
I/0
13 GND G 1B 1
14 CML-0 Rx3p R Data Output 3B
15 CML-0 Rx3n R a Output 3B
16 GND G 1B 1
17 CML-0 Rx1lp R Data Output 3B
18 CML-0 Rxln Re v Qutput 3B
19 GND Ground 1B 1
20 GND Ground 1B 1
21 CML-0 Rx2n R 3B
22 | CML-0 Rx2p 3B
23 GND 1B 1
24 CML-0 Rxdn R 3B
25 | CML-0O Rxdp Re 3B
26 GND Gr 1B
27 LVITL-O | ModPrsL Module Present 3B
28 LVITL-O | IntL Interrupt 3B
29 VeeIx +3.3V Power supply transmitter 2B 2
30 Vecl +3.3V Power supply 2B 2
31 LVITL-I | LPMode ow Power mode; 3B
32 GND i 1B 1
33 CML-I Tx3p on-Inverted Data Input 3B
24 CML-I Tx3n Inverted Data Input 3B
35 GND 1B 1
36 CML-I Txlp Non-Inverted Data Input 3B
37 CML-I Ix1ln Inverted Data Input 3B
38 GND Ground 1B 1
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Pad | Logic Symbol Description Plug Notes
Sequence’
39 Ground 1Z 1
40 CML-I Transmitter 34
41 CML-I Transmitter 32
42 Ground 1z 1
43 CML-I Transmitter 32
44 CML-I Transmitter 32
45 Ground iz 1
46 Reserved | For future use 3% 3
47 V. Module Vendor Specific 1 3z 3
4g er Supply 2R 2
49 or Specific 2 3L 3
50 Specific 3 3L 3
51 1z 1
52 CML-0 Rec Non-Inverted Data Output 3L
53 CML-0 Rec Inverted Data Output 3L
54 Grot Iz 1
55 CML-0 Rec Inverted Data Output 3R
Se CML-0 verted Data Output 3L
57 12 1
58 1z 1
59 CML-0 verted Data Output 3R
(o] CML-0 Inverted Data Output 3L
el 12 1
62 CML-0 { verted Data Output 32
63 CML-0 R Inverted Data Output 3L
c4 Gr 1z 1
€5 No 32 3
13 s Fo 32 3
&7 c 3. 23 2
[ c 3. 22 2
69 LVITL-I | ePPS Precisic im tocol (PIP) reference 3z 3
cl
70 Ground 1z 1
71 CML-I Transmitter 32
72 CML-I Transmitter 33
73 GND Ground 2 1
74 CML-I TxSp Transmitter 3z
7 CML-I TxSn Transmitter 32
76 GND Gro und 1z 1
Note 1l: QSFP-DD uses common ground (f‘ll'])f:: all signals and sup] ) All are
common within the QSFP-DD mo lule and all module voltages are re enced to thi
potential unless otherwise noted. Connect these directly to the host board signal-
common ground plane.
Note 2: VccRx, VccRxl, Veec2, VecTx and VecTxl shall be applied concurrently.
?.ec*"rc'nents defined fo host side of the Host Card Edge Connector are listed
in Table 7. VecRx, Vcc Vecel, Veec2, VecIx and VecTxl may '::e .nth.nal.'J
connected within the m n any combination. The connector V each
rated for a maximum current of 1000 ma.
Note 3: All Vendor Specific, Reserved, No Connect and ePPS (1 used) pins may
be terminated with 50 Ohms to ground the host. Pad €5 (N ect) shall be
left unconnected within the n:::iu‘.:. Vendor specific and Reserved pads shall have
an impedance to GND that is greater than 10 kOhms and less than pF.
Note 4: Plug Sequence specifies ,hr_- mating sequence of the h‘:ns’, connector and
module. The sequence is 1A, 2A, 3A, 1B, 2B, 3B. (see Figure 2 for pad lo c:-.t:.-ms]
Contact sequence A will make, then break contact with additi _..c.l QSFP-
Sequence 1A, 1B then occur simultaneously, followed by 23,2B,follow

Headquarter: HK.4/FI., Hong Kong & Macau Bldg., 156-157 Connaught Road Central Website: www.carelink.com.hk




CL-QSFPDD-DR4-10-400G
400G QSFP DD Optical Transceiver Module
RoHS 6 compliant

VIll. Mechanical Specifications(Unit: mm)
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Notice:

Carelink reserves the right to make changes or discontinue any optical link product or service identified in this

publication, without notice, in order to improve design and/or performance.
Applications that are described herein for any of the optical link products are for illustrative purposes only. Carelink
makes no representation or warranty that such applications will be suitable for the specified use without further

testing or modification.
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