PQSFP56-A0OCx

PeakOptcal”

200Gbps OSFP56 Active Optical Cable
POSFP56-A0OCXx

Features

53.125Gb/s data rate per channel
Available in standard lengths of 1, 3, 5, 7, 10, 15, 20, 30, 50m and 100m

Typical power dissipation <5W per end
Built-in digital diagnostic functions
850nm VCSEL transmitter P/

BER less than 1E-6 a~ﬂ
3.3V power supply V-t 4

(/
RoHS compliant ;\/\ \\
Operating case temperature:0~+70°C

Applications /
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The 200Gb/s QSFP56 active optical cable (AOC) can be used in the following applications:/ /
¢ High-speed interconnects within/between switches, routers and transport
equipment B 4
¢ Server-server clusters

Description

PQSFP56-A0Cx is a Four-Channel, Pluggable Active Optical Cable (AOC) for QSFP56 solution. The AOC
integrate 4 independent transmit and receive channels, each capable of 26.56Gbd/s PAM4 operation for
an aggregate data rate of 212.5Gb/s, which provides increased port density and total system cost savings
for switches and routers, etc. Each end has a single QSFP56 connector for 200GbE application. It is
compliant with IEEE 802.3bs, CMIS4.0 and QSFP MSA.

Absolute Maximum Ratings (TC=25°C, UNLESS OTHERWISE NOTED)

Stresses in excess of the absolute maximum ratings can cause permanent damage to the device. These are
absolute stress ratings only. Functional operation of the device is not implied at these or any other
conditions in excess of those given in the operational sections of the data sheet. Exposure to absolute
maximum ratings will cause permanent damage and/or adversely affect device reliability.

Parameter Symbol Min Typical Max Unit Notes
Storage Temperature TS -40 - +70 °C
Maximum Supply Voltage Vcce -0.3 - 3.6 \"
Operating Relative Humidity RH 15 - +85 %
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Recommended Operating Conditions

Parameter Symbol Min Typical Max Unit Notes
Data Rate (per lane) DR - 53.125 - Gb/s
Pre-FEC Bit Error Rate BER 1E-6 PRBS31Q
Operating Case temperature Tc 0 - +70 oC
Supply Voltage VCC 3.135 3.3 3.465 Vv
Power Consumption - - 5 w Per end
Data Speed Tolerance ADR -100 - +100 ppm

Pin Definitions

38 GND C—— ] GND 1
37 Txin —— TX2n 2
36 Txip I | — TX2p 3
35 GND ] = ———1 GND 4
34 Txsn I 3 | — TX4n 5
33 Txsp N o ——1 TX4p 6
32 GND EBEe—|ua =3 ——— GND 7
31 LPMode I @ | — ModselL 8
30 Vceel _ @) = ResetL 9
29  VeeTx Qo VceRx 10
28 IntL a [ —| SCL 11
27 ModPrsL m —1 SDA 12
26 GND — o | | GND 13
25 RX4p «Q —1 RX3p 14
25 oD T e S
23 GND [ e—— GND 16
22 Rrxep N —1 RX1p 17
21 Rxzn ———— RX1n 18
20 GND —————— ———— GND 19
Top Side Bottom Side
Viewed From Top Viewed From Bottom
Figure 1 — Pin Definitions
Pin Description
Pin Symbol Name/Description Ref.
1 GND Ground 1
2 Tx2n Transmitter Inverted Data Input
3 Tx2p Transmitter Non-Inverted Data Input
4 GND Ground 1
5 Tx4n Transmitter Inverted Data Input
6 Tx4p Transmitter Non-Inverted Data Input
7 GND Ground 1
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8 ModSelL Module Select
9 ResetL Module Reset
10 Vce Rx +3.3 V Power supply receiver
11 SCL 2-wire serial interface clock
12 SDA 2-wire serial interface data
13 GND Ground 1
14 Rx3p Receiver Non-Inverted Data Output
15 Rx3n Receiver Inverted Data Output
16 GND Ground 1
17 Rx1p Receiver Non-Inverted Data Output
18 Rx1n Receiver Inverted Data Output
19 GND Ground 1
20 GND Ground 1
21 Rx2n Receiver Inverted Data Output
22 Rx2p Receiver Non-Inverted Data Output
23 GND Ground 1
24 Rx4n Receiver Inverted Data Output
25 Rx4p Receiver Non-Inverted Data Output
26 GND Ground 1
27 ModPrsL Module Present
28 IntL Interrupt 2
29 Vce Tx +3.3 V Power supply transmitter
30 Vcecel +3.3 V Power Supply
31 LPMode Low Power Mode
32 GND Ground 1
33 Tx3p Transmitter Non-Inverted Data Input
34 Tx3n Transmitter Inverted Data Input
35 GND Ground 1
36 Tx1p Transmitter Non-Inverted Data Input
37 Tx1n Transmitter Inverted Data Input
38 GND Ground 1
Notes:
1. Circuit ground is internally isolated from chassis ground.
2. IntLis an open collector/drain output, which should be pulled up with a 4.7k — 10k Ohms resistor

PeakOptical A/S

on the host board. The INTL pin is deasserted "High" after completion of reset, when byte 2 bit 0
(Data Not Ready) is read with a value of '0' and the flag field is read (see SFF-8636).
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Electrical Characteristics

Parameter Symbol Min Typical Max Units Notes
Receiver electrical output characteristics at TP4
Signaling rate per lane 26.5625 GBd
AC common-mode output - 17.5 mvV
voltage(RMS)
Differential peak-to-peak output 900 mv
voltage
Near-end ESMW (Eye symmetry 0.265 ul
mask width)
Near-end Eye height, differential 70 mV
Far-end ESMW (Eye symmetry 0.2 ul
mask width)
Far-end Eye height, differential 30 mV
Far-end pre-cursor ISl ratio -4.5 2.5 %
9.5-0.37f dB 0.01-8
GHz
Differential output return loss
4.75-7.4log ds 8-19
10 (f/14) GHz
22- 0.01-
12.89
Common to differential mode 20(f/25.78) dB
conversion return loss GHz
15-6log 10 dB 12.89 -
(f/25.78) 19 GHz
Differential termination mismatch 10 %
Transition time (min, 20% to 80%) 9.5 ps
DC common mode voltage -350 2850 mV
Transmitter electrical input characteristics at TP1
Signaling rate, per lane 26.5625 GBd
Differential pk-pk input voltage 900 mv
tolerance
9.5-0.37f dB 0.01-8
) o GHz
Differential input return loss 4.75 -7.4log 10 4 8—19
(f/14) GHz
0.01-
12.89
Differential to common mode input 22-20(f/25.78) dB
return loss GHz
15-6log 10 dB 12.89 -
(f/25.78) 19 GHz
Differential termination mismatch 10 %
Module stressed input test Per Section 120E.3.4.1, IEEE802.3bs
Single-ended voltage tolerance 0.4 3.3 vV
range
Common-mode voltage -350 2850 mv
PeakOptical A/S
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Low Speed Control and Sense Signals

Parameter Symbol Min Max Unit Notes/Conditions
SCL and SDA VOL 0 0.4 V IOL(max)=3.0 mA
VOH Vcc-0.5 Vcc+0.3 Vv
SCL and SDA VIL -0.3 Vcc*0.3 V
VIH [Vcc*0.7 | Vcc + 0.5 V
Capacitance on SCL Gi 14 pF Looking into the module
and SDA I/0 contact. SCL and SDA contacts.
Total bus capacitive Cb 100 pF 3.0 kQ pullup resistor

load for SCL and SDA
for up to 400 kHz SCL
rate (includes :

eapac tanee of AT 200 pF 1.6 kQ pullup resistor
elements on the bus).

LPMode/TxDis, ResetL VIL -0.3 0.8 Vv
and ModSelL VIH 2 Vce+0.3 Vv
Iin -365 125 A 0 V < Vin < Vcc
ModPrsL and VOL 0 0.4 Vv I0L=2.0mA
IntL/RxLOSL VOH Vcc-0.5 Vce+0.3 V
Memory Map
Lower Page
00h |  Module
Dynamic
Information
(VRs)
7Eh | Bank Select
7Fh | Page Selec|
Y
Y Y Y Y Y Y Y
Page 00h Page 01h Page 02h Page 03h Page 04h o= e
80h
System ID, Reeovci‘sebn MOGL:I::M User Tt:able
Advertising T em.;.ﬂg Threshold EEPROM i dveri;ing Reserved Custom
(NVRs) Values (NVRs)
(NVRs) (NVR=) (NVRs)
FFh
Yy Y v Y ¥ Yy Y v
Bank N Pages 3ank N Pages Pages Pages Bank 1 Page Bank 1 Pages
10h-1Fh 20h-3Fh 40h-4Fh 50h-0Eh L oFh ADh-AFh
Bank 1 Pages Bank 1 Pages Bank 0 Page Bank 0 Pages
10h-1Fh 20h-3Fh - 9Fh ADh-AFh
Bank 0 Pages Bank 0 Pages S
10h-1Fh 20h-3Fh - S Resecredt Command
oherent Extended
and local Pk
Payload
DyL::;ic B i ez U ForCDB ||
Information
) | Coherent | |
[ Bank Dependent Pages ] [ Banks > 0 Reserved | [ Bank Dependent Pages
PeakOptical A/S
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Bank Page
10h |_Bank Control
11h Bank Flags
12h WDM
13h-14h Diagnostic
15-1Dh Reserved
1E-1Fh Custom
vy S S S v v
Page 10h Page 11h Page 12h Page 13h Page 14h 1::-glel;h 1:tafle:h
80h
Channel Channel Laser . ’ Diagnostic
; Diagnostic i
control state, Tuning, S Advertising
tatus and Reserved Custom
and flags and status and
A counters
masks monitors and flags control
FFh
Figure 2 - QSFP56-Two-Wire Interface Fields
Digital Diagnostic Specifications
Parameter Symbol Min Typical Max Units Notes
Transceiver Case Temperature DMI_Temp -3 +3 °C Over operating temp
Supply voltage monitor absolute DMI_vCC | -3% +3% v Full operating range
error
Channel RX power monitor DMI_RX -3 +3 dB Per channel
absolute error
Channel Bias current monitor DMI_lbias | -10% +10% mA Per channel
Channel TX power monitor absolute DMI TX 3 +3 dB Per channel
error B
Outline Diagram
N L2 - - z B
= 1 1 3 ] _I _r =
it - —— — - — — = = 1
i if - ’ :-.|.n...n.... ; ; _'_"i':'I’T":"}"T‘,? s I N=inlk
gL L4 J L L4 A

Unit mm
L L1 L2 L3 L4 W W1 | W2 H H1 H2 H3 | H4 | H5
Max | 72.2 - 128 | 435 [ 61.4 | 18.45 - 6.2 | 86 | 124 | 535 (| 25| 16| 20
Type | 72.0 - - 4.20 | 61.2 | 18.35 - - 85 | 122 52 23|15 ] 18
Min GE8 | 165 | 124 | 405 (610 | 1825 | 2.2 | 58 | 84 | 120 | 505 | 21 [ 1.3 | 1.6
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