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200G QSFP56 Active Electrical Loopback Module
P/N: GQS-MPO201-LP4C (DSP Version)

Features

Hot-pluggable QSFP56 form factor
4-channels electrical loopback module
200GAUI-4 electrical interface
Supports 212.5Gb/s aggregate bit rate

Low power consumption < 2.5W

RoHS compliant (lead-free)

Commercial case temperature range of 0°C to 70°C
Single 3.3V power supply

CMIS V4.0 compliant
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Applications
v 200G Ethernet

Description
GIGALIGHT's GQS-MPO201-LP4C QSFP56 active electrical loopback is used for testing 200G QSFP56
transceiver ports in board level test. By substituting for a full-featured QSFP56 transceiver, the electrical

loopback provides a cost-effective low loss method for QSFP56 port testing.

The GQS-MPO201-LP4C is packaged in a standard MSA housing compatible with all QSFP56 ports. Transmit
data from the host is electrically routed (internal to the loopback module) to the receive data outputs and back
to the host. Since the loopback module does not contain laser diodes, photodiodes, laser driver or
transimpedance amplifier chips, etc., it provides an economical way to exercise QSFP56 ports during R&D

validation, production testing and field testing.
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Figure 1. Module Block Diagram

Parameter Symbol Min Max Unit
Supply Voltage Ve -0.3 3.6 V
Input Voltage Vin -0.3 Ve+0.3 V
Storage Temperature Ts -40 85 °C
Case Operating Temperature Te 0 70 °C
Humidity (non-condensing) Rh 5 95 %
Recommended Operating Conditions
Parameter Symbol Min Typical Max Unit
Supply Voltage Ve 3.13 3.3 3.47 V
Operating Case Temperature Te 0 70 °C
Baud Rate per Lane (PAM4) fd 26.5625 GBaud/s
Humidity Rh 5 85 %
Power Dissipation Pm 2.5 W
Electrical Specifications
Parameter Symbol Min Typical Max Unit
Differential Input Impedance Zin 90 100 110 ohm
Differential Output Impedance Low 90 100 110 ohm
Differential Input Voltage Amplitude AVi, 300 1100 mVpp
Differential Output Voltage Amplitude AVout 300 900 mVpp
Bit Error Rate BER E-12
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Input Logic Level High Vin 2.0 Ve \
Input Logic Level Low \ 0 0.8 \
Output Logic Level High Vor V0.5 Ve \%
Output Logic Level Low VoL 0 0.4 \Y%

Pin Description

Pin Logic Symbol Name/Description
1 GND Module Ground™ee®

2 CMLA Tx2- Transmitter inverted data input

3 CMLA Tx2+ Transmitter non-inverted data input
4 GND Module Ground Nete>

5 CMLA Tx4- Transmitter inverted data input

6 CMLA Tx4+ Transmitter non-inverted data input
7 GND Module Ground™ee®

8 LVTTL-I MODSEIL Module SelectMet

9 LVTTL-I ResetL Module Reset™°

10 VCCRx +3.3V Receiver Power Supply

M LVCMOS-| SCL 2-wire Serial interface clock™*®

12 LVCMOS-I/0 SDA 2-wire Serial interface data™**®

13 GND Module Ground™ee®

14 CML-O RX3+ Receiver non-inverted data output
15 CML-O RX3- Receiver inverted data output

16 GND Module Ground™ee®

17 CML-O RX1+ Receiver non-inverted data output
18 CML-O RX1- Receiver inverted data output

19 GND Module Ground™ee®

20 GND Module Ground™e'e®

21 CML-O RX2- Receiver inverted data output

22 CML-O RX2+ Receiver non-inverted data output
23 GND Module Ground™ee®

24 CML-O RX4- Receiver inverted data output

25 CML-O RX4+ Receiver non-inverted data output
26 GND Module Ground™ee®

27 LVTTL-O ModPrsL Module Present, internal pulled down to GND
28 LVTTL-O IntL Interrupt output, should be pulled up on host board?
29 VCCTx +3.3V Transmitter Power Supply

30 VCC1 +3.3V Power Supply

31 LVTTL-I LPMode Low Power ModeNete

32 GND Module Ground™ee®

8-Oct-2022 Rev.VO




™ FYH B CHBEBERAREGRAS
G:‘gal.:ght Shenzhen Gigalight Technology Co., Ltd.

www._gigalight.com Optical Interconnection Design Innovator
33 CMLA Tx3+ Transmitter non-inverted data input
34 CMLA Tx3- Transmitter inverted data input
35 GND Module Ground™ee®
36 CMLA Tx1+ Transmitter non-inverted data input
37 CMLA Tx1- Transmitter inverted data input
38 GND Module Ground™ee®
Note:

Note5. Module circuit ground is isolated from module chassis ground within the module.
Noteé. Open collector should be pulled up with 4.7K to 10K ohms on host board to a voltage between 3.15V
and 3.6V.

38 GND
37 TXin ?;‘2% ;
36 TX1p s 5
35 GND GNDP v
34 TX3n
TX4n 5
33 TX3p Tx4p .
32 GND ohn 7
31  LPMode (@)
30 Veel Q ModSelL 8
a ResetL 9
29  VecTx Q VeeRx 10
28 IntL m scL 11
27 ModPrsL Q SDA 12
26 GND «Q
&) GND 13
23 SR RX3p 14
24 RX4n S i
=2 &b GND 16
22 RX2p RX1 17
21 RX2n RX1E 18
20 ‘GND GND 19
Top Side Bottom Side
Viewed from Top Viewed from Bottom

Figure 2. Electrical Pin-out Details
ModSelL Pin
The ModSellL is an input pin. When held low by the host, the module responds to 2-wire serial communication
commands. The ModSelL allows the use of multiple QSFP modules on a single 2-wire interface bus. When the
ModSelL is "High", the module will not respond to any 2-wire interface communication from the host. ModSelL

has an internal pull-up in the module.

ResetL Pin

Reset. LPMode_Reset has an internal pull-up in the module. A low level on the ResetL pin for longer than the
minimum pulse length (t_Reset_init) initiates a complete module reset, returning all user module settings to
their default state. Module Reset Assert Time (t_init) starts on the rising edge after the low level on the ResetL
pin is released. During the execution of a reset (t_init) the host shall disregard all status bits until the module

indicates a completion of the reset interrupt. The module indicates this by posting an IntL signal with the
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Data_Not_Readybit negated. Note that on power up (including hot insertion) the module will post this

completion of reset interrupt without requiring a reset.

LPMode Pin
GIGALIGHT QSFP28 modules operate in the low power mode (less than 1.5 W power consumption). This pin

active high will decrease power consumption to less than TW.

ModPrsL Pin
ModPrsL is pulled up to Vecc on the host board and grounded in the module. The ModPrsL is asserted "Low"
when the module is inserted and deasserted "High" when the module is physically absent from the host

connector.

IntL Pin
IntL is an output pin. When "Low", it indicates a possible module operational fault or a status critical to the
host system. The host identifies the source of the interrupt by using the 2-wire serial interface. The IntL pin is an

open collector output and must be pulled up to Vcc on the host board.

Power Supply Filtering
The host board should use the power supply filtering shown in Figure 3.

IuH QSFP Connector
33V (NG NN Vel
22uF 0.1uF 22uF 0.1uF
GND
- - 1uH = =
P Vo Ve V_RX
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Figure 3. Host Board Power Supply Filtering

8-Oct-2022 Rev.VO 5



FYH B cHBEBERARTRAE
Shenzhen Gigalight Technology Co., Ltd.

GirigaL:gnt

www.gigalight.com

DIAGNOSTIC MONITORING INTERFACE
Digital diagnostics functions are available via the 12C interface as specified by CMIS V4.0. The CMIS

Optical Interconnection Design Innovator

management memory is shown in Figure 4.

Due to eight-bit addresses, the management memory is divided in Lower Memory (addresses 00h through 7Fh)
and Upper Memory (addresses 80h ~ FFh).

The addressing structure of the additional internal management memory is shown in Figure 6. The
management memory is arranged as a unique and always host accessible address space of 128bytes (Lower
Memory) and as multiple upper address subspaces of 128 bytes each (Pages), only one of which is selected as
host visible in Upper Memory. A second level of Page selection is possible for Pages for which several

instances exist (e.g., where a bank of pages with the same Page number exists).

This structure supports a flat 256-byte memory for passive copper modules and permits timely access to
addresses in the Lower Memory (e.g., Flags and Monitors). Less time critical entries, e.g., serial ID information

and threshold settings, are available with the Page Select function in the Lower Page.

Lower Page

00h Module
Dynamic
Information
(VRs)
7Eh | Bank Select

7Fh | Page Select

Y

Y \ Y Y Y Y l
Page 00h Page 01h Page 02h Page 03h Page 04h i B
&on Module and |
- ule ar
System ID, R;/(;&on Lane e Ttnab:e
Advertising =2 Threshold EEPROM o Reserved Custom
Advertising Advertising
(NVRs) (NVRs) Values (NVRs) (NVRs)
(NVRs)
FFh
A | \ } A4 Y Vy L
Bank N Pages |_E>an Pages Pages Pages Bank 1 Page I_m 1 Pages
10h-1Fh 20h-3Fh 40h-4Fh 50h-9Eh 9Fh AOh-AFh
an| 'ages n| ges Bank 0 Page Bank 0 Pages
10h-1Fh 20h-3Fh = ~ 9Fh ADh-AFh
aserv
Bank 0 Pages n| For Re
10h-1Fh 20h-3Fh - oy
Coherent Extended
and local
Lane Sayice s
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Information
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Bank Dependent Pages I | Banks > 0 Reserved | | Bank Dependent Pages

Figure 4.CMIS Bank Page Memory Map
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The CMIS memory structure also provides address expansion by adding additional upper pages as needed.
Upper pages 00-02 all contain static, non-volatile advertising registers. Upper page 01 provides revision codes
and advertising registers that indicate the capabilities of the module. Upper page 02 provides thresholds for

monitored functions. Upper page 03 provides a user read/write space.

The lower page, upper pages 00h-03h and bank 0 page 10h-11h are supported in our module.

Bank Page

10h | Bank Control
11h Bank Flags
12h WDM
13h-14h Diagnostic
15-1Dh Reserved
1E-1Fh Custom

Yooy v vy vy

Pages Pages
Page 10h Page 11h Page 12h Page 13h Page 14h 15h-1Dh 1Eh-1Fh
80h
Channel Channel Laser . . Diagnostic
. Diagnostic o
control state, Tuning, Advertising
Status and Reserved Custom
and flags and status and
. counters
masks monitors and flags control
FFh

Figure 5. Additional Supported Bank Page Memory Map

The Lower Memory- Page 00h

The Lower Memory consists of the lower 128 bytes of the 256 byte two-wire serial bus addressable space.

The Lower Page is used to access a variety of module level measurements, diagnostic functions and control
functions, as well as to select which of the various Upper Pages in the structured memory map are accessed by

byte addresses greater or equal than 128.
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Address | Size | Subject Area Description
0-3 4 | ID and Status Area Module ID from SFF-8024 list, version number, Type
and status

Flat mem indication, CLEI present indicator, Maximum
TWI speed, Current state of Module, Current state of
the Interrupt signal

4-7 4 | Lane Flag Summary Flag summary of all lane flags on pages 10h-1Fh
8-13 6 Module-Level Flags All flags that are not lane or data path specific
14-25 12 | Module-Level Monitors Monitors that are not lane or data path specific
26-30 5 Module Global Controls Controls applicable to the module as a whole
31-36 6 Module-Level Flag Masks Masking bits for the Module-Level flags
37-38 2 CDB Status Area Status of most recent CDB command
39-40 2 Module Firmware Version Module Firmware Version.
41-63 23 | Reserved Area Reserved for future standardization
64-82 19 | Custom Area Vendor or module type specific use
83-84 2 Inactive Firmware Version Version Number of Inactive Firmware. Values of 00h
indicates module supports only a single image.
85-117 33 | Application Advertising Combinations of host and media interfaces that are

supported by module data path(s)

118-125 8 Password Entry and Change
126 1 Bank Select Byte Bank address of currently visible Page
127 1 Page Select Byte Page address of currently visible Page

Figure 6. The Lower Memory Overview

The Upper Memory — Page 00h

Upper page 00h contains static read-only module identification information.

Address | Size Name Description
(bytes)

128 1 Identifier Identifier Type of module
129-144 16 Vendor name Vendor name (ASCII)
145-147 3 Vendor OUI Vendor IEEE company ID
148-163 16 Vendor PN Part number provided by vendor (ASCII)
164-165 2 Vendor rev Revision level for part number provided by vendor (ASCII)
166-181 16 Vendor SN Vendor Serial Number (ASCII)
182-189 8 Date Code
190-199 10 CLEI code Common Language Equipment Identification code
200-201 2 Module power

characteristics

202 1 Cable assembly length

203 1 Media Connector Type
204-209 6 Copper Cable Attenuation
210-211 2 Cable Assembly Lane

Information

212 1 Media Interface Technology
213-220 8 Reserved

221 1 Custom

222 1 Checksum Includes bytes 128-221
223-255 33 Custom Info NV

Figure 7. Page 00h Memory Overview

The Upper Memory — Page 01h(Advertising)
Upper page 01h contains advertising fields that define properties that are unique to active modules and cable

assemblies.
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Byte Size Name Description
(bytes)
128-131 4 Module Firmware and Hardware revisions
132-137 6 Supported link length Supported lengths of various fiber
media
138-139 2 Nominal Wavelength
140-141 2 Wavelength Tolerance
142-144 3 Implemented Memory Pages and Durations
advertising
145-154 10 Module Characteristics advertising
155-156 2 Implemented Controls advertising
157-158 2 Implemented Flags advertising
159-160 2 Implemented Monitors advertising
161-162 2 Implemented Signal Integrity Controls
advertising
163-166 4 CDB support advertising
167-168 2 Additional Durations advertising
169-175 7 Reserved
176-190 15 Module Media Lane advertising
191-222 32 Custom
223-250 28 Extended Module Host-Media Interface
Advertising options
251-254 4 Reserved
255 1 Checksum Checksum of bytes 130-254"

Figure 8. Page 01h Memory Overview

The Upper Memory — Page 02h (Module and Lane Thresholds)
Upper Page 02h contains the module-defined thresholds for module-level and lane-specific monitors. The

presence of Page 02h is advertised in bit 7 in Page 00h byte 2.

Byte Size Name Description
(bytes)

128-175 48 Module-level monitor
thresholds

176-199 24 Lane-specific monitor
thresholds

200-229 30 Reserved

230-254 25 Custom

255 1 Checksum Covers bytes 128-254

Figure 9. Page 02h Memory Overview

The Upper Memory — Page 10h (Lane and Data Path Control)
The upper memory map page 10h is a banked page that contains lane dynamic control bytes. The presence of

Page 10h is advertised in bit 7 in Page 00h byte 2.
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Byte Size Name Description
(bytes)
128 1 DataPathDeinit Data Pathcontrol bits for each lane, controls Data Path

State machine

129-142 14 Lane-Specific Control Fields to control lane attributes independent of the Data
Path State machine or control sets

143-177 35 Staged Control Set 0 Fields to configure the selected Application Code and
signal integrity settings

178-212 35 Staged Control Set 1 Fields to configure the selected Application Code and
signal integrity settings

213-231 19 Lane-Specific Flag Masks

232-239 8 Reserved

240-255 16 Custom

Figure 10. Page 02h Memory Overview

The Upper Memory — Page 11h (Lane Status)

The upper memory map page 11h is a banked page that contains lane dynamic status bytes. The presence of

Page 11h is conditional on the state of bit 7 in Page 00h byte 2. All fields on Page 11h are read-only.

Byte Size Name Description
(bytes)
128-131 4 Data Path State indicators
132-133 2 Reserved
134-152 19 Lane-specific flags
153 1 Reserved
154-201 48 Lane-specific monitors
202-205 4 . Indicates validity of select Application codes
Configuration Error Codes
206-234 29 Active Control Set
235-239 5 Reserved
240-255 16 Host Electrical to Module Indicates the mapping of Host Electrical lanes to Module
Media Lane Mapping Media lanes

Figure 11. Page 11h Memory Overview
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Figure 12. Mechanical Specifications

Regulatory Compliance

GIGALIGHT GQS-MPO201-LP4C QSFP56 loopback modules are certified per the following standards:
Standard

Feature ‘

EN 62368-1: 2014
Electrical Safety IEC 62368-1:2014
UL 62368-1:2014

Environmental protection
2015/843

Directive 2011/65/EU with amendment (EU)

EN55032: 2015
EN55035: 2017

CE EMC
EN61000-3-2:2014
EN61000-3-3:2013
FCC FCC Part 15, Subpart B

ANSI C63.4-2014
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References
1. CMIS V4.0

A\CAUTION:
Use of controls or adjustment or performance of procedures other than those specified herein may result in

hazardous radiation exposure.

Ordering Information
Part Number Product Description

GQS-MPO201-LP4C 200G QSFP56 Active Electrical Loopback

Important Notice

Performance figures, data and any illustrative material provided in this data sheet are typical and must be
specifically confirmed in writing by GIGALIGHT before they become applicable to any particular order or
contract. In accordance with the GIGALIGHT policy of continuous improvement specifications may change

without notice.
The publication of information in this data sheet does not imply freedom from patent or other protective rights
of GIGALIGHT or others. Further details are available from any GIGALIGHT sales representative.

E-mail: sales@GIGALIGHT.com
Official Site: www.GIGALIGHT.com

Revision History

Revision Description

VO Oct-8-2022 Advance Release.
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