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Communication Limited

Features
Operating rate up to 478.75 Gbps
PM-QPSK (200G) and PM-16QAM (200G /400G) modulation formats
400GE, 200GE and OTU4 / OTUCn services
Hot-pluggable QSFP-DD form factor
8 x CEI-56G-VSR electrical interfaces
QSFP-DD-Hardware-revop3 compliant
QSFP-DD-CMIS-rev5p2 compliant
Lock registers
Maximum power consumption: 24 W
Applications
The module is designed for ZR 400G DCI/PTN applications and ZR+200G metro long-haul OTN applications.
It provides high-speed data channels, IIC interface module control and state alarm reporting with 3.3 V power supplied.
3. Description
The OCRECOM’s OQQDCA41Z 1s a coherent optical module uses a 76-pin connector as an electrical interface to connect
the system board. The module comprises TX unit, RX unit and control units, All control interface pins work property with the help of
the intemal MCU which itself can also be used for modulator control, software management, alanm performance reporting and other

functions.
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Figure 1 Module Block Diagram
OCRE COMMUNICATION LIMITED DESIGN CHECK CHECK APPROVAL

Web: www.ocrecom.com

E-Mail: sales@ocrecom.com

Add. Dist.A, Building 6, Bay on the six block, Xixiang,
Baoan Dist, Shenzhen, China 518000

Tel: + 86 755 2335 3855 Fax: + 86 755 2335 3855
OCRE-2010-A41 OCRE COMMUNICATION LIMITED




DS10-Q004

Datasheet Final Rev.: 2024-01-05
Product 400G QSFP—DD transceiver Ver. 001
0Q serials
Rev. 000
Communication Limited Part No. 0QQDC41Z Page 3/20

4.  Absolute Maximum Ratings

It has to be noted that the operation in excess of any individual absolute maximum ratings might cause permanent

damage to this module.
Parameter Symbol | Min Max Unit Note
Storage Temperature TST -40 85 °C
Relative Humidity(non-condensing) RH 5 85 %
Operating Case Temperature TOPC 0 70 °C
ESD sensitivity (HBM) High-speed pins: 500 \Y%
Other pins: 2000
5. Optical Characteristics
5.1 200G Optical Port
Table 1 200G Optical Port Performance Specifications
Parameter Value
Network lane, modulation format PM-QPSK
Optical channels 80
Grid spacing 75 GHz
Frequency range 190.7t0 196.65 THz
Wavelength stability +1.5GHz
Tx output power, default 0.5dBm
Max. Tx output power 0.5dBm
Min. Tx output power -6dBm
Tx output power accuracy +1.5dB
Output power during tuning <-35dBm
CDtolerance 40 000 ps/nm
DGD tolerance 33ps
Input power range 0to-18dBm
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OSNR tolerance (BOL) 15 dB (Rx optical power: -8 to-10 dBm)
P fon Typical: 22 W
ower consumptio Maximum: 24 W
Parameter Value
Network lane, modulation format PM-16QAM
Optical channels 9
Grid spacing 50GHz
Frequency range 191310 196.05 THz
Wavelength stability +1.5GHz
Tx output power, default 0.5dBm
Max. Tx output power 0.5dBm
Min. Tx output power -6dBm
Tx output power accuracy +1.5dBm
Output power during tuning <-35dBm
CD tolerance +10 000 ps/nm
DGD tolerance 27ps
Input power range 0to-18dBm
OSNR tolerance (BOL) 19.5 dB (Rx optical power: -8 to -10 dBm)
Power o on Typical: 1I8W
' Maximum: 20 W
52 400G Optical Port
Table2 400G Optical Port Performance Specifications
Parameter Value
Network lane, modulation format PM-16QAM (ZR+)
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Optical channels 80
Grid spacing 75 GHz
Frequency range 190.7t0 196.65 THz
Wavelength stability +1.5GHz
Tx output power, default 0.5dBm
Max. Tx output power -0.5dBm
Min. Tx output power -6dBm
Tx output power accuracy +1.5dBm
Output power during tuning <35dBm
CDtolerance 19 000 pshm
DGD tolerance 27ps
Input power range 0to-10dBm
OSNR tolerance (BOL) 24 dB (Rx optical power: -8 to-10 dBm)
Power consumption TyPicalz 2 W
Maximum: 24 W

6. Electrical Specifications

6.1 Power Supply Requirements

The QSFP-DD coherent optical module has six designated pins on the 76-pin connector for its own power feed. The host
board supplies a stable power to the module which in tum limits the inrush charging current of the hot-swappable devices.
Power feed to all intemal devices in the optical module is converted from the host board through the connector. Table 3
describes the power supply requirements. All voltages are tested at the connector interface.
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Table3 QSFP-DD Coherent Optical Module Power Supply Requirements
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6.2 High-Speed Electrical Interface Specifications
The QSFP-DD coherent optical module provides multiple electrical interfaces. For details, see Table 4.

Table 4 QSFP-DD Coherent Optical Module

Client Type Interface Type Electrical Standards
IEEE 802.3bm CAUI4
100GE CAU4 Chip-to-Modle
IEEE 802.3bm GAUI-8
100GE 100GAUI-2 Chip-to-Module
200GE 200GAUI-8 OIF CEI228G VSR
IEEE 802.3bm GAUI-8
200GE 200GAUI4 Chip-to-Module
400GE 400GAUI-8
OoTu4 OTLA44 OIF CEI-228G VSR
OoTu4 OTLA42 OIF CEI-56G VSR PAM4
OTUC1/0TUC2 FOIC14 (FlexO-SR) OIF CEI-28G VSR
OTUC1/0TUC2
JOTUC3 /OTUCA FOIC1.2 (FlexO-SR) OIF CEI-56G VSR PAM4
OTUCA4 FOICA.8 (FlexO-SR) OIF CEI-56G VSR PAM4

REFCLK (Reference Clock): The QSFP-DD coherent optical module does not require the host board to provide a
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reference clock (REFCLK).

TXMCLK (Transmitter Monitor Clock): The Tx side of the QSFP-DD coherent optical module does not provide a
monitor clock (TXMCLK) for monitoring Tx optical signals.

63 Control Pins (non-1IC) Functional Description

ModSelL. (Module Selection)

Module selection (ModSelL) is an input pin which is pulled up to Vee in the module. When ModSelL is driven low by the host, the
module responds to serial communication commands from the [IC bus. The ModSelL allows the use of muiltiple QSFP-DD modules
at one IIC interface bus. When ModSelL is driven high by the host, the module does not respond to any command from the [IC
nterface. To avoid conflicts, after deselecting all QSFP-DD modules, the host should not attempt to commumicate through the [IC
interface during the ModSelL failure time. Similarly, the host should wait at least one ModSelL effective cycle before communicating
with the newly selected QSFP-DD module. For details about ModSelL Setup Time (tSUModSelL) and ModSelL. Hold Time
(tHD.ModSelL), see Table 5.

MOD_LOPWR (Module Low Power)

MOD LOPWR is asignal input pin from the host and works in the logic high state. When MOD LOPWR is logic
high, the optical module works at low power consumption and remains in this mode. When MOD LOPWR is pulled
low, the optical module is initialized to a high power consumption mode, that is, the normal operation mode. In low
power consumption mode, the optical module communicates through the MDIO management interface, and its
maximum power consumption does not exceed 2 W. Refer to Table 5 for the timing diagram ot MOD LLOPWR. For
values of "t MOD LOPWR on"and"t MOD LOPWR off", see Figure 2.

MOD_LOPWR Input

Power Supply Current

T4

IJ

|

1 /i |
j I |
y I i |

o

F—
t MOD_LOPWR_on  t MOD_LOPWR_off

Figure2 Timing Diagram for MOD LOPWR

ResetL. (Module Reset)

OCRE COMMUNICATION LIMITED DESIGN CHECK CHECK APPROVAL
Web: www.ocrecom.com

E-Mail: sales@ocrecom.com

Add. Dist.A, Building 6, Bay on the six block, Xixiang,
Baoan Dist, Shenzhen, China 518000

Tel: + 86 755 2335 3855 Fax: + 86 755 2335 3855

OCRE-2010-A41 OCRE COMMUNICATION LIMITED




Datasheet

DS10-Q004

Final Rev.: 2024-01-05

400G QSFP-DD transceiver

Product 00 serials Ver. 001
Rev. 000
Communication Limited Part No. 0QQDC41Z Page 9/20

Resetlis asignal input pin which is pulled up to Ve in the module. The QSFP-DD module is completely reset when Resetl is driven
by alow level signal with a pulse length longer than the minimum pulse length (t Reset init). After reset, all user settings of the module

are restored to their default states.

Table 5 IIC Interface Timing Parameters
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6.4 Alarm Pins (non-MDIO) Functional Description

RX LOS (Receiver Loss of Signal)
RX LOS isasignal output pin which transmits signals to the host board and works at the logic high state. When RX_ LOS is logic
high, the optical power received by the optical module is too low. Figure 3 shows the timing diagram for RX_ LOS.

Optical Input

RX_LOS Output

MOD_ABS (Module Absent)

K—A
t_loss_on

-

—A
t_loss_off

Figure3 Timing Diagram for RX LOS

MOD ABS isasignal output pin which transmits signals from the inside of the module to the host board. This pin is pulled up on the
host board but pulled down to the ground inside the module. When the optical module is inserted into the host board, MOD ABS is
logic low, meaning that the module is present. When no optical module is on the host board, MOD ABS is logic high, meaning that

the module is absent.

6.5 Control and Alarm Descriptions
Timing Parameters for Control and Alarm Signals

Table 6 Signal Timing Parameters
Parameter Symbol Min. | Typ. | Max | Unit Notes
Transmitter Disabled Application specific.
) t off 100 us
(TX_DIS high) - Defined by module vendor.
Transmitter Enabled . 55 Application specific.
on s
(TX DIS low) - Defined by module vendor.
t MOD LOPWR lication specific.
MOD LOPWR assert O o5 |s |
_assert Defined by module vendor.
MOD_LOPWR deassert t MOD LOPWR 0.1 10 S Application specific.
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_ deassert Defined by module vendor.
Receiver Loss of Signal Application specific.
) t loss on 0.5 400
Assert Time - Defined by module vendor.
Receiver Loss of lication specific.
o , t loss off 05 400 Ao
Signal De-assert Time - - Defined by module vendor.
Management
) tprd 250 MDCis4 MHzrate
Interface Clock Period
Host MDIO setup time tsetup 4
Host MDIO hold time thold 32
Module MDIO delay
. tdelay 0 175
time
Initialization time from Reset t initialize 19 120

Control and Alarm Pins: 3.3V LVCMOS Electrical Characteristics
The hardware control and alarm pins specified as 3.3V LVCMOS functionality described above shall meet the electrical characteristics
described in Table 7. Their reference input and output termination modes are shown in Figure 4.

Table 733V LVCMOS Electrical Characteristics

Parameter Symbol Min. Typ. Max. Unit
Power supply voltage VCC 32 33 34 v
Inputhigh voltage VH 2 VCCH03 \Y
Input low voltage VIL 03 08 v
Input leakage cumrent IN -10 10 HA
thi
Oupuehightvolage VOH VCC02 %
(lor=-100pA)
Outputlo
w voltage VOL 02 v
(I =100pA)
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Figure 2-6: Reference +3.3V LVCMOS Output
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Figure 2-7: Reference +3.3V LVCMOS Input
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Figure 4 Reference 33V LVCMOS Input/ Output Termination

6.6 Module Management Interface (IIC) Description

Management Data Input/ Output Interface (IIC)
The QSFP-DD module uses IIC to communicate with related cores on host ASICs. As a hot-swappable interface, the IIC interface

supports bus topologies.

Management Data Clock Pins (SCL)
The host defines a default clock rate of up to 400 KHz for the IIC, optionally supporting up to 1 MHz. Figure 5 shows the timing
diagram for SCL and SDA pins and Table 5 describes their specific timing parameters. This section stricly conforms to the QSFP

SFF-8636 specifications.
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Figure 5 Timing Diagram for the SCL. & SDA Pins

IIC Physical Interface Address Pin (ModSelL)
The serial port address of the I[IC interface is 1010000X (AOh). To access to multiple QSFP-DD modules on one [IC serial bus, each
QSFP-DD's 76-pin connector provides a module selection pin (ModSelL). ModSelL is pulled high by default, meaning the
corresponding module is not selected. If it is pulled low by the host, this module is selected and can communicate with the host through

the [IC interface.

IIC Interface Pins: Vee-based LVCMOS Electrical Characteristics
The IIC pins working in Vee-based LVCMOS mode described above shall meet the electrical characteristics described in Table 8.
Their reference input and output termination modes are shown in Figure 6.

Table 8 Vee-based LVCMOS Electrical Characteristics
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Parameter Symbol Min. Max. Unit Condition
IOL(max)=3 mA for fast mode, 20
SCL and SDA VOL 0 04 A%
mA for Fast-mode plus
VIL 03 Vec*0.3 \Y%
SCL and SDA
VIHH Vec*0.7 Vect0.5 \Y%
Capacitance for SCL Ci 14 pF
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and SDA 1/O signal
For 400 kHz clock rate use 3.0k
N Cb 100 pF Ohms Pullup resistor, max. For
Total bus capacitive 1000 kHz clock rate
load for SCL and SDA
For400kHz clock rate use 1.6k
200 pF .
Ohms pullup resistor, max.
LPMode, ReseiL., VIL 03 0.8 A%
ModSelL. and Epps VH 2 VCCH3 |V
LLPMode, Resetl. and lin 160 OVVinV
ModSelL hA e
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Figure 6 IIC Interface Reference Termination Mode
7.  Pin Descriptions
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The electrical pinout of the QSFP-DD module is shown in Figure 7 below.

I8 GND I s oo (I =
37 TX1in — 75 TX5n — o
36 Tip —— 74 THSp [ =
35 GND I 73 GND o
34 Tx3n —— 72 TXIn == A
— 33 TXap C— 71 TX7p —— ©
< 32 6w SN 70 GND a
2 31 initMode (NN 69 Reserved (I "
c 30 veel | 68 Vo2 o
a5 29 YecTx — 67 veoTx1 L
w 28 IntL C———— 66 Reserved ([ —
(=N 27 ModPrsl 65 NC 3 :O-E
L 25cn0 BRI b
25 RXdp ———1 63 RX8p [ 9
24 RXdn 1 62 RX8n — o
23 GND N 6L oD o
22 RXZp ———— 60 RXGp ———— e
21 RX2n ———— 59 RX6n ——
20 GND IS¢ GND
Top side viewed from top
| i
Legacy QSFP28 Additional
Pads QSFP-DD Pads
I snp 30 (N o 1
S| omm e .
a2 [ | TXEp 41 I 3
c | cne 4 (R D 4
5] [ ] TX8n 43 I 4n 5
o [ — TX8p 44 N x4p P
o | cvo 45 (N GND T £
= 1 Reserved 46 B Modsell 30 O
o  E— vs1 47 B Recell o 2
oo I vccRxl 48 I 10 o
it I vs2 49 N scL 1T (A
T I vs3 50 [ 5
e 51 [N GND 13 @
~—+ 52 [ el 14
w 53 B RX3n 15
_— 55 RX1p 17
56 B Rxin 18
57 (N GND 19
Bottom side viewed from bottom
Additional Legacy QSFP28
QSFP-DD Pads Pads
Figure 7 PIN assignment
Table 9 MSA Compliant Connector
Logic Symbol Description Plug Sequence | Notes
GND Ground 1B 1
OCRE COMMUNICATION LIMITED DESIGN CHECK CHECK APPROVAL

Web: www.ocrecom.com

E-Mail: sales@ocrecom.com

Add. Dist.A, Building 6, Bay on the six block, Xixiang,
Baoan Dist, Shenzhen, China 518000

Tel: + 86 755 2335 3855 Fax: + 86 755 2335 3855

OCRE-2010-A41 OCRE COMMUNICATION LIMITED




DS10-Q004

Datasheet Final Rev.: 2024-01-05
Product ?)%Os(:ri(SEFP—DD transceiver Ver. 001
Communication Limited Part No. OQQDC41Z I%;;t; 130/020
2 CMLA Tx2n Transmitter Inverted Data Input 3B
3 CMLA Tx2p Transmitter Non-Inverted Data Input 3B
4 GND Ground 1B
5 CMLA Tx4n Transmitter Inverted Data Input 3B
6 CMLA Txdp Transmitter Non-Inverted Data Input 3B
7 GND Ground 1B
8 LVTTLA ModSelL. Module Select 3B
9 LVTTLA Resetl. Module Reset 3B
10 VeeRx +3.3V Power Supply Receiver 2B
11 LVCMOSH/O SCL 2-wire serial interface clock 3B
12 LVCMOSH/O SDA 2-wire serial interface data 3B
13 GND Ground 1B
14 CML-O Rx3p Receiver Non-Inverted Data Output 3B
15 CML-O Rx3n Receiver Inverted Data Output 3B
16 GND Ground 1B
17 CML-O RxIp Receiver Non-Inverted Data Output 3B
18 CML-O RxIn Receiver Inverted Data Output 3B
19 GND Ground 1B
20 GND Ground 1B
21 CML-O Rx2n Receiver Inverted Data Output 3B
2 CML-O Rx2p Receiver Non-Inverted Data Output 3B
23 GND Ground 1B
24 CML-O Rx4n Receiver Inverted Data Output 3B
25 CML-O Rxdp Receiver Non-Inverted Data Output 3B
26 GND Ground 1B
27 LVTTL-O ModPrsL Module Present 3B
28 LVTTL-O IntL Interrupt 3B
29 VecTx +3.3V Power supply transmitter 2B
30 Vel +3.3V Power supply 2B
31 LVTTLA InitMode Initialization mode; In legacy QSFP 3B
applications, the InitMode pad is called
LPMODE
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32 GND Ground 1B 1
33 CMLA Tx3p Transmitter Non-Inverted Data Input 3B
34 CMLA Tx3n Transmitter Inverted Data Input 3B
35 GND Ground 1B 1
36 CMLA Txlp Transmitter Non-Inverted Data Input 3B
37 CMLA TxIn Transmitter Inverted Data Input 3B
38 GND Ground 1B 1
39 GND Ground 1A 1
40 CMLA Tx6n Transmitter Inverted Data Input 3A
41 CMLA Tx6p Transmitter Non-Inverted Data Input 3A
42 GND Ground 1A 1
43 CMLA Tx&n Transmitter Inverted Data Input 3A
44 CMLA Tx8p Transmitter Non-Inverted Data Input 3A
45 GND Ground 1A 1
46 Reserved For future use 3A 3
47 VS1 Module Vendor Specific 1 3A 3
48 VeeRx1 3.3V Power Supply 2A 2
49 VS2 Module Vendor Specific 2 3A 3
50 VS3 Module Vendor Specific 3 3A 3
51 GND Ground 1A 1
52 CML-O Rx7p Receiver Non-Inverted Data Output 3A
53 CML-O Rx7n Receiver Inverted Data Output 3A
54 GND Ground 1A 1
55 CML-O Rx5p Receiver Non-Inverted Data Output 3A
56 CML-O Rx5n Receiver Inverted Data Output 3A
57 GND Ground 1A 1
58 GND Ground 1A 1
59 CML-O Rx6n Receiver Inverted Data Output 3A
60 CML-O Rx6p Receiver Non-Inverted Data Output 3A
61 GND Ground 1A 1
62 CML-O Rx8n Receiver Inverted Data Output 3A
63 CML-O Rx8p Receiver Non-Inverted Data Output 3A
o4 GND Ground 1A 1
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65 NC No Connect 3A 3
66 Reserved For future use 3A 3
67 VecTxl 3.3V Power Supply 2A 2
68 Vee2 3.3V Power Supply 2A 2
69 Reserved For Future Use 3A 3
70 GND Ground 1A 1
7 CMLA Tx7p Transmitter Non-Inverted Data Input 3A
72 CMLA Txn Transmitter Inverted Data Input 3A
73 GND Ground 1A 1
74 CMLA Tx5p Transmitter Non-Inverted Data Input 3A
75 CMLA Tx5n Transmitter Inverted Data Input 3A
76 GND Ground 1A 1

Notes:

1. GND is the symbol for signal and supply (power) common for the QSFP-DD module. All are common within the
module and all module voltages are referenced to this potential unless otherwise noted. Connect these directly to the host
board signal common ground plane.

2. VeeRx, Veel and VeeTx, VocRx1, Vee2 and VecTx|1 are the receiving and transmission power suppliers and shall
be applied concurrently. Recommended host board power supply filtering is shown in Figure 8 below. VecRx, Veel and
VeeTx, VeeRx1, Vee2 and VecTx1 may be intemally connected within the module in any combination. The connector
pins are each rated for a maximum current of 1000mA.

VecHost
1uH

f"ﬂm VooRa, ViecRal

= B i ,
‘-' I ':'L) LuF i 22 uf ~ +Muf 0.1uF
i ) /FVV\i VieeTn, ViecTal
22 uF .
+ e GND
1uH

M =

=22uF +n1uF

GND

Unols

QSFP-DD Module

GHD

Figure 8 Power supply Filter
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3. Reserved or for future use or Vendor’s specification. All vendor Specific, Reserved, No Connect and ePPs (ifnot
used) pins maybe terminated with 50 ohms to ground on the host. Pad 65 (No Connect) shall beleft unconnected within
the module. Vendor specific and Reserved pads shall havean impedance to GND that is greater than 10 kohms and less
than 100 pF.

8. Mechanical Dimensions
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ESD

This transceiver is specified as ESD threshold 1KV for high speed data pins and 2KV for all others electrical input pins,
tested per MIL-STD-883, Method 30154 /JESD22-A114-A (HBM). However, normal ESD precautions are still
required during the handling of this module. This transceiver is shipped in ESD protective packaging. It should be removed
from the packaging and handled only in an ESD protected environment.

Laser Safety

ThisisaClass 1 Laser Product according to IEC 60825-1:2014. This product complies with 21 CFR 1040.10 and 1040.11
except for deviations pursuant to Laser Notice No. 50, dated (June 24, 2007)

Caution: Use of controls or adjustments or performance of procedures other than those specified herein may result in
hazardous radiation exposure.

9. Module Ordering information

PN Description

0OQQDC41Z | 400G QSFP-DD Coherent ZR+
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