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1 Product Description

The ADA-R9100 is a 1U 19" Rack Mount appliance based around the AMD Ultrascale+ VU2P Ultra Low Latency
FPGA.

This appliance is designed to provide the lowest latency access to the highest number of ultra-low latency GTF
transceivers that are the unique feature of the VU2P device. 32 extremely low latency channels are provided via
SFP+ connections on the front panel, with trace delays as low as 464ps. Another 40 low latency channels are
provided via QSFP28 connections on the front panel, with trace delays as low as 1.456ns.

Multiple clock jitter attenuators are available on appliance FPGA board to allow source synchronous clocking of
GTF receivers. The FPGA board also features 16GB DDR4 SODIMM and 576Mb of QDRI+ SRAM.

Perfectly suited for high-frequency, low-latency trading applications, the appliance is data center deployment-
ready and can be remotely managed using the embedded ASRock Rack ROME4ID-2T motherboard. This
platform features an ATSPEED BMC, enabling remote management and power cycling of the system. The CPU
subsystem includes an AMD EPYC 7002 series processor, 32GB of DDR4 RAM, and a 500GB NVMe drive
pre-installed with Ubuntu Linux OS. This system is powerful enough to run the AMD Vivado toolset for advanced
remote debugging and development.

Additional comprehensive system monitoring of the complete appliance is available on standby and fully powered
up via Ethernet, IPMI and USB functionality. The CPU sub-system can connect to the FPGA via PCle Gen4x8.

The appliance features a dual redundant power supply, for server-class reliability.

Figure 1 : ADA-R9100 Appliance

Product Description Page 1
ad-ug-1473_v1_7.pdf
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Description Measure
Total Dy 540 mm
Total Dx 484 mm
Total Dz 44 mm
Weight 11.28 kg

PSU Rating 500W

Table 1 : Mechanical Dimensions (Without Rails)

Page 2

Product Description
ad-ug-1473_v1_7.pdf
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2 HW Modules
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Figure 2 : ADA-R9100 HW modules

2.1 FPGA Subsystem

The ADA-R9100 high-performance appliance server is engineered around an advanced FPGA subsystem,
integrating three specialized board types that seamlessly interface with a powerful CPU subsystem. A fully
redundant power supply ensures reliability.

At the core, the FPGA board (AD01474) accelerates computational tasks, efficiently processing large data
volumes through high-speed transceiver interfaces. It connects directly to an SFP breakout board (AD01475) for
ultra-low-latency signal routing and two QSFP boards (AD01476), forming a 72-port low-latency transceiver setup
optimized for high-speed data transmission.

The AD01474 is equipped with an AMD Virtex UltraScale+ VU2P, an ultra-low-latency FPGA device.

The low-latency lanes are driven by Xilinx GTF transceivers. The ADA-R9100 has been tested at both 10.3125
Gbps and 25.78125 Gbps for each lane.

The SFP/QSFP connections on the front panel are rated at Power Level Il (1.5W max) for SFP+ ports and Power
Level 7 (5W max) for QSFP28 ports.

The system is modular, with the AD01474, AD01475 and AD01476 boards mounted on a detachable tray for
easy servicing.

HW Modules Page 3
ad-ug-1473_v1_7.pdf
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2.2 CPU Subsystem

The ADA-R9100 features AMD’s ROMEDA4ID-2T server-grade mini-ITX motherboard, supporting typical services
such as Web, KVM, SSH, LDAP, and RADIUS through its BMC processing subsystem.

Remote access with video support is provided via the KVM server, which can be remotely launched through the
web interface when the BMC is powered on (including standby mode).

For more details, refer to the ROMEDA4ID-2T user manual:
https://www.asrockrack.com/general/productdetail.asp?Model=ROMEDA4ID-2T#Manual*

2.3 Redundant PSU (RPSU)

The system is equipped with a 500W 1+1 redundant power supply (ATX-compliant) compatible with CPU boards
using 24-pin connectors. The RPSU is PMBus/SMBus 1.2 compliant.

To operate the RPSU remotely (query state, switch ON/OFF, etc.), refer to the section on Section 13.
For input specification, refert to the Section 3, items 15 and 16.

For additional technical details or further information about the RSPU, please contact support@alpha-data.com.

Page 4 HW Modules
ad-ug-1473_v1_7.pdf
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3 HW Interfaces

Back Panel
16 15 14 13 12 11 10 9

9, LAN1/LANZ 12. IPMI LAN
15. VIN1 16. VIN2
(CPU) (BMC) 13.USBBACK

IID.VGA 11. UID I 14.ﬁLARMKILLl l
R / v

> CPU BOARD RESU

-

ADO01474
(FPGA)

T
v v v

AD01476 AD01476 AD01475
(QSFP28) (QSFP28) (SFP+)
v
Front Panel 1. PWR 2. RST 3. QSFP28 (x5+5) 4. 5P+ (32) 5. USB

Figure 3 : Interfaces

Front Panel

1 PWR: Power On/Off button/indicator. This is a momentary pushbutton with an LED indicator. Both
processing systems (ROMEDA4ID-2T and AD01474) remain on standby until the button is pressed. The
indicator lights up when the system is powered on.

Note:

Do NOT power off the system using the Power On/Off button unless it is strictly necessary. This helps
prevent data corruption and keeps the operating system stable. If a hardware shutdown is required, press and
hold the power button for 5-8 seconds to initiate an immediate shutdown from the operating system.

HW Interfaces Page 5
ad-ug-1473_v1_7.pdf
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RST: ROMEDA4ID-2T reset button.A momentary pushbutton that performs a system reset when pressed.

QSFP28: Copper/Optical transceiver module connections with 5 cages per row, 4 lanes per cage (x40
channels), and up to 25 Gbps bandwidth per channel. Cages are rated at Power Level 7 (5W max). Each
cage has its own LED section. See Section 7.5.3 for LED meanings.

SFP+: Ultra-low latency Copper/Optical transceiver module connections (x32 channels) with up to 25
Gbps bandwidth per channel. Cages are rated at Power Level Il (1.5W max). Each cage has its own LED
section. See Section 7.5.2 for LED meanings.

USB: USB 2.0 connection for FPGA programming and debugging, accepting a standard USB-B
connection. See section Section 7.2 for usage.

CLK: 1PPS input clock reference for synchronization with external equipment, using a standard SMA
connector (male).

UART: Serial port for management access. Requires a null-modem cable* (also known as rollover cable).
See section Section 7.3 for more details.

Note:
*WARNING! DO NOT connect a standard network cable to this RJ45 interface! this is an out-of-band
connection, and connecting it to a network device may damage internal circuits.

8 LEDs: System LEDs. A total of 9 LEDs provide system state and user information. See Section 7.5.1 for
LED details.

Back Panel

9 LAN1/LAN2 (CPU): Ethernet port for the CPU board, part fo the ROMEDA4ID-2T's 10GbE network
interfaces.

10 VGA: VGA port with D-Sub cable connection.

11  UID: Unit Identification LED/Switch for locating the server in a rack.

12 IPMI LAN (BMC): Ethernet port for the BMC processor, serving as the ROMED4ID-2T's management
network interface for remote monitoring and control.

13  USB (back): USB 3.2 Genl Port.

14  ALARM KILL: Switch to silence the RSPSU alarm, which activates when a fault is detected in a power
module.

15 VIN1: AC inlet for 500W 1+1 redundant power supply, module 1. Connect to 115V or 230V AC (50/60Hz)
lines* using a cable rated** for 15A/250V AC.

16  VIN2: AC inlet for 500W 1+1 redundant power supply, module 2. Connect to 115V or 230V AC (50/60Hz)
lines* using a cable rated** for 15A/250V AC.

Note:

*The RPSU supports an input voltage range of 100-240 VAC with +10% tolerance, and input frequency
ranges from 47Hz to 63Hz

Note:

*WARNING! To ensure safety and compliance in US & Canadian markets, a UL/CSA certified power cord
must be used with this product (in accordance with UL 62 / CSA C22.2 standards).

The power cable must meet the following specifications: VW-1 rated, 300V, 105°C, 3x16 AWG

A certified UK cable may be included. For more information or for assistance with power cables for other
regions, please contact support at support@alpha-data.com.

Page 6

HW Interfaces
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4 Installing the Chassis

4.1 Chassis Description

Figure 4 : Chassis Elements

Item Description Qty
1 Chassis Base 1
2 Top Cover 1
3 Mounting Tray 1
4 Rack Adjustable Rail 2
5 Rack Adjustable Hook Bracket 2
6 M2.5x6 CSK POSI Black 10
7 M3 KEPS Hex Nut 2
8 M3x6 PAN Head Posi 4
9 Thumb Nut (WDS8151-213)

Table 2 : Mounting Components

Installing the Chassis
ad-ug-1473_v1_7.pdf

Page 7



é’ALPHA DATA ADA-R9100 User Manual

V1.7 - 6th January 2025

4.2 Steps to install the Chassis in a Rack

ATTENTION! Always follow all precautions outlined in this manual before and during the installation of
the chassis, or when handling it:

This equipment is intended for use in locations with equipotential bonding. It requires verification of the
protective earthing connection at the socket outlet by a skilled person!

This equipment must be connected to sockets that provide a protective earth connection to ensure the
equipment's protective earthing conductor is properly connected to the installation's protective system.

For indoor use only. This equipment is not suitable for use in locations where children are likely to be
present.

CAUTION! Battery Handing and Disposal Considerations:

Replacement of the battery with an incorrect type can defeat a safeguard.

Disposal of a battery in fire, a hot oven, or through mechanical crushing or cutting may result in an
explosion.

Leaving a battery in an extremely high-temperature environment can lead to an explosion or the leakage of
flammable liquid or gas.

A battery subjected to extremely low air pressure may also result in an explosion or the leakage of
flammable liquid or gas.

High electrical energy source may be present between the mains plug pins!

This equipment should only be operated by individuals who have been instructed
and trained by a qualified person or who are under the supervision of a qualified
person. These individuals must be able to identify energy sources that could cause
injury and take the necessary precautions to avoid accidental contact or exposure.

Electric shock hazards may exist between pins of mains supply plugs!
Please wait for 5 sec after mains supply plugs unplugged before
handling parts of equipment.

1. Attach the Rear Mount Support Brackets. Begin by attaching the two right-angle mount brackets (5) to the
rear side of the rack using the provided hardware. Ensure correct alignment with the 1U slot.
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Figure 5 : Securing the mount support to the rack

2. Fit the Mounting Rail. Next, loosely fit the mounting rail (4) to allow for some horizontal movement, and slide
it all the way back to maximize extension. Afterward, slide the unit into the rack until it is securely supported by
the rear brackets (5) installed earlier. Adjust the rails as needed to ensure the front panel fits properly, as shown
below:

Figure 6 : Adjusting the rails extension to the rack depth

3. Secure the Unit. Once the unit is in place, tighten the screws on the front panel to secure it. Finally, tighten
the screws on the mounting rail that were left slightly loose earlier.

Note:
Always try to install the heaviest equipment near the bottom of the rack to prevent tipping when the chassis is

extended on its rails.

Note:
Whenever possible, install anti-tip legs or another anti-tip device to further secure the enclosure and prevent it

from tipping when servers and shelves are extended.

Installing the Chassis Page 9
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5

Operating System and Pre-installed Software

The ADA-R9100 comes preinstalled with Ubuntu 18.04.6 LTS. It is configured with a graphical desktop
environment, which will automatically load when operated locally. SSH is also enabled for remote access.

The default user account details are provided in the delivery sheet for this product. For additional information or
specific requests, please contact support at support@alpha-data.com.

Preinstalled Software:
. Vivado Lab 2022.2

. avr2util-s (version 4.19.0)
. ADXDMA driver module (version 11.0)
. Minicom
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6 Power Supply and Operation

The ADA-R9100 is equipped with a 1+1 redundant power supply unit (RPSU). ATTENTION! Always follow
these precautions when handling the chassis!:

High electrical energy source may be present between the mains plug pins!

This equipment should only be operated by individuals who have been instructed
and trained by a qualified person or who are under the supervision of a qualified
person. These individuals must be able to identify energy sources that could cause
injury and take the necessary precautions to avoid accidental contact or exposure.

Electric shock hazards may exist between pins of mains supply plugs!
Please wait for 5 sec after mains supply plugs unplugged before
handling parts of equipment.

First, ensure that both RPSUs are connected to mains power before powering on the system (refer to Section 3,
items 15 and 16). The system's ON/OFF control is managed by a momentary pushbutton located at the front
(see Section 3, item 1). To turn the system on, press this button once

Note:
The RSPU does not have its own power button. Power control is handled by the ADA-R9100’s main ON/OFF
button (ACPI-compliant system).

Note:

Do NOT power off the system using the Power On/Off button unless it is strictly necessary. This helps
prevent data corruption and keeps the operating system stable. If a hardware shutdown is required, press and
hold the power button for 5-8 seconds to initiate an immediate shutdown from the operating system.

When powered, the LED by the RPSU's power socket will flash green to indicate normal operation. A red LED
signifies a fault in the module.

If the system is turned on with one RPSU module disconnected or faulty, an acoustic alarm will sound. This alarm
indicates that the system has detected a missing or malfunctioning module. While the system can operate with a
single RPSU, it is strongly recommended to reconnect or hot-swap the faulty module.

Note:
To silence the alarm, press the button in the center of the RPSU once (refer to Section 3, item 14)

For extended information on the RPSU, contact support@alpha-data.com

6.1 Standby operation

When the RPSU is connected to power, the system automatically enters standby mode and is ready for
operation. Below is a summary of the active subsystems and interfaces during standby:

Power Supply and Operation Page 11
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Subsystem 2;:\(/; ) X(S:S;SS Active Interfaces

BMC 5Vsb Enabled |IPMI(BMCEth)/ RDP(BMCEth)/ UART(F)
CPU 5Vsb Disabled |-

System

monitor 5Vsb Enabled |USB(F)/ USB(B)*/ IPMI(PCle)

(FPGA)

SFP - Monitor | USB(F)/ IPMI(Mod_Abs)

QSPF - Monitor | USB(F)/ IPMI(ModPrsL)

RPSU N/A Enabled |IPMI(PMBuSs)

Table 3 : System Status at Standby Power

Note:

If the front USB (USB F) is connected (see Section 3, item 5), the back USB (USB B) or the internal USB
connection between the CPU system and the AD01474 will be temporarily unavailable until the front USB is
disconnected. In such cases, system monitor queries must be performed through IPMI.

6.2 Full-power operation

To enter full-power mode, press the ADA-R9100’s ON/OFF button while the system is in standby mode (see
Section 3, item 1). The system will boot into the preinstalled Ubuntu OS and display the login screen. In this
mode, all subsystems are enabled and accessible. Below is a summary of the active subsystems and interfaces
during full-power operation

Subsystem ?\;:)tive Rail(s) Xi(irass Active Interfaces

BMC 5Vsb Enabled |IPMI(BMCEth)/ RDP(BMCEth)/ UART(F)
CPU 3.3/5Vsh/12 Enabled |IPMI(BMCEth)/ CPUEth(Full)/ UART(F)
System

monitor | 5Vsb/12 Enabled |USB(F)/ USB(B)*/ IPMI(PCle)

(FPGA)

SFP 3.3 Enabled | USB(F)/ IPMI(Full)

QSPF 3.3 Enabled | USB(F)/ IPMI(Full)

RPSU N/A Enabled |IPMI(PMBus)

Table 4 : System Status at Full-Power

Note:

Do NOT power off the system using the Power On/Off button unless it is strictly necessary. This helps
prevent data corruption and keeps the operating system stable. If a hardware shutdown is required, press and
hold the power button for 5-8 seconds to initiate an immediate shutdown from the operating system.

For a complete list of user profiles and power domains for system monitoring, refer to the System Sensors and
Monitoring appendix.
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7 Feature Description

7.1 IPMI PCle/l2C connection

The AD01474 module features an internal IPMI (PCle/12C) connection with the CPU system. This connection
allows the module to process IPMI commands either locally, as a direct 12C device within the CPU system, or
remotely via the IPMI tree, through the BMC/CPU Ethernet connections.

7.2 USB front/back connections

The AD01474 module is equipped with a USB connection that serves two purposes within the system:

. Internal USB Connection: This is an internal link between the CPU system and the AD01474 module,
with no external port. To utilize this connection, you must log into the Ubuntu operating system.
. External USB Connection: This connection is accessible via a USB B port located on the front panel of

the ADA-R9100. It provides direct access for local operations without needing to log into the system (e.g.,
for an operator using a laptop).
The AD01474 employs the Digilent USB-JTAG converter, which is compatible with the AMD software tool suite.
The module can be operated in two modes, depending on the connection type:
. Direct (External): Connect a USB B-type cable from the front panel USB port (refer to Section 3, item 5)

to a host computer with Vivado installed. The Vivado Hardware Manager will automatically detect the
FPGA, enabling you to configure it and the SPI configuration Flash memory.

. Ubuntu (Internal): Vivado Lab will automatically detect the USB connection to the AD01474 (refer to
Section 9).

Both USB connections support system monitoring and FPGA programming/debugging. For details on system
monitoring, see Section 8.

Note:

If the front panel USB connection (USB-F) is in use (refer to Section 3, item 5), the internal USB connection
between the CPU system and the AD01474 (USB-B) will be temporarily disabled until USB-F is disconnected.
In such cases, system monitor queries should be conducted via IPMI.

7.3 Management serial port (UART)

The management serial port is an RS232-compliant interface provided through an RJ45 connector (refer to
Section 3, item 7). It allows a PC running terminal emulation software to connect using a null-modem cable (also
known as a rollover cable, where all the pins on one end (1-8) are reversed on the opposite end (8-1)). This
connection functions similarly to the console ports found on other networking equipment.

Note:
*WARNING! DO NOT connect a standard network cable to this RJ45 interface! This is an out-of-band
connection, and connecting it to a network device may damage its internal circuits.

Using terminal emulation software such as Minicom, which comes pre-installed with Ubuntu on the ADA-R9100,
you can send/receive files and execute system commands through this interface.

To run Minicom on the ADA-R9100 and listen for incoming connections, use the following commands:

sudo chmod 666 /dev/ttyS0
minicom -b 115200 -D /dev/ttyS0

Feature Description Page 13
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Note:

Ubuntu will map the serial port to /dev/ttyS0 by default. The connection speed is 115200 bauds on the
ADA-R9100.

Note: To deactivate flow control in Minicom, follow these steps:

Press Ctrl-A then Z to access the Minicom menu.
Select "Configure Minicom" (O).

Choose "Serial port setup.”

Set "Hardware flow control (RTS/CTS)" to OFF.
Set "Software flow control (XON/XOFF)" to OFF.

Alternatively, you can run minicom -s to change the parameters interactively, or modify the minirc.dlf file to make
the changes persistent by adding the following lines:

pu port /dev/ttyS0O
pu rtscts No

7.4 Input clock reference

Input SMA port for a 1PPS synchronization signal (Section 3, item 6). This can be used to synchronize with
external devices and instrumentation.

This clock is connected to the FPGA at pin H32, net name 1PPS_1V8 as shown in Complete AD01474 pinout.

1PPS Timing Input

VinHighMinTyp = 2.0V (If = 0.7 mR, VL = 1.3V)

VinHighMinWC = 3.0V (If = 1.3 mA, VI = 1.7V)

VinHighMax = 8.9V (If = 8.0 m&, VE = 0.95V) 3V3_INT

VinLowMax = 0.25V (If < 250 up) T

L C194 100nF

J6 25V
5-1814400-1 R302 26 &
TN 1 1 6
ST ANODE VCC

1K00 Vo |2 DHIPPS 313 6
R303 3 CATHODE  GND ‘A‘Zt

TLP2367

Figure 7 : 1PPS circuit
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7.5 LEDs

7.5.1 System LEDs

There are 9 system LEDs on the ADA-R9100, 6 of which are general purpose and whose meaning can be
defined by the user. The other 3 have fixed functions described below:

%’

Status LEDs

B o D33
STAT_1 STAT_O DONE_L

D36

USER_LED_GO USER_LED_GT

User
D37 D38

LEDs
D39

D40

USER_LED_G2 USER_LED_G3 USER_LED_G4 USER_LED_G5

D41

Figure 8 : Front Panel LEDs
C;(r;.p. Function/Net Name ON State OFF State

D36 USER_LED GO _1Vv8 User defined '0' User defined '1'
D37 USER _LED _G1 _1Vv8 User defined '0' User defined '1'
D38 USER_LED_G2_1V8 User defined '0' User defined '1'
D39 USER_LED_G3_1V8 User defined '0' User defined '1'
D40 USER_LED_G4_1V8 User defined '0' User defined '1'
D41 USER_LED_G5_1V8 User defined '0’ User defined '1'
D33 DONE_L PL is configured PL is not configured
D34 Status 0 See Status LED Definitions

D35 Status 1 See Status LED Definitions

Table 5 : LED Details
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7.5.2 SFP+ cages LEDs

There are 2 LEDs per SFP+ cage, arranged in pairs of 2 together (for the top and bottom cages). The two on the
right-hand side are the "module present” signal of each cage, whereas the two on the left are the "link up"(or user
definable) of either one. Find the arrangement below:

Figure 9 : SFP LEDs

7.5.3 QSFP28 cages LEDs

There are 2 LEDs per QSFP28 cage. These are located at the top of each cage. The one on the right-hand side
is the "link up" (or user-definable) signal, and the one on the left is the "module present” signal of that cage. Find
the arrangement below:

Figure 10 : QSFP LEDs
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7.6 QSFP/SFP

See section IPMI PCle/I2C connection for details on sideband 12C communication with the QSFP/SFP cages and
control of the "link up" LEDs on the front panel.

Trace lengths for the SFP links and the associated estimated propagation delay for each lane are listed in
appendix SFP delays. These delays were calculated using the estimated propagation delay of Megtron 6 PCB
laminate, which is 5.85ps/mm.

Trace lengths for the QSFP links and the associated estimated propagation delay for each lane are listed in
appendix QSFP delays. These delays were calculated using the estimated propagation delay of Megtron 6 PCB
laminate combined with the propagation delay of the Samtec twinax cable, which are 5.85ps/mm and 4.79ps/mm
respectively.

See below the arrangement of the QSFP/SFP cages and their connections to the FPGA transceivers (QUADS) in
the AD01474.

J3 (QSFP)
| J3T1 | J3T2 | J3T3 | J3T4 | J3T5 |
Q226 | @230 | @231 | @233 [ Q133
| J3B1 | J3B2 | J3B3 | J3B4 | J3B5 |
Q227 | @228 | @229 | Q232 [ Q132
J4 (QSFP)
| JaT1 | JaT2 | JaT3 | J4T4 | JaT5 | JaTe | JaT7 | Jats | JaT9 |J4T10 | JaT1 |J4T12 | J4T13 | JaT14 | JaT15 | J4T16|
Q124.1] Q124.3[ 0125.1 [ @125.3 [ Q126.1 | Q126.3 | Q127.1]| @127.3 | @128.1 | @128.3 [ @129.1 | Q129.3| Q130.1| Q130.3 | @131.1 | Q131.3
| J4B1 | J4B3 | J4B3 | J4B4 | J4B5 | J4B6 | J4B7 | J4B8 | J4B9 |J4B10 | J4B11 |J4B12 | J4B13 | J4B14 | J4B15 | J4B16|
Q124.0 | Q124.2[ @125.0 [ @125.2 | @126.0 | 0126.2 | 0127.0| Q127.2 | Q128.0 | @128.2 [ @129.0| Q129.2 | Q130.0 | ©130.2 | @131.0 | Q131.2
Figure 11 : Front Panel QSFP/SFP connections to the AD01474

The ADM-R9100 provides flexible reference clock solutions for the many multi-gigabit transceiver quads, DDR4,
QDRII+ banks, and PL fabric.

The reprogrammable clocks from the LMK61E2 are reconfigurable from the USB front/back connections interface
by using Alpha Data’s avr2util utility. This allows the user to configure almost any arbitrary clock frequency during
application run time for the SFP/QSFP reference clock. The maximum clock frequency for the LMK61E2 is
900MHz.

There are four Si5324 jitter attenuators. These can provide clean and synchronous clocks to all of the QSFP and
SFP quad locations at many clock frequencies. The Si5324 can be reconfigured over I12C using a controller
embedded in the FPGA design.

All clock names in the section below can be found in Complete AD01474 pinout.
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pengpio SFP side of FPGA
SI53: CL
> S15324_0_OUT_1 (MGTREFCLKO) =2
NC (MGTREFCLK1) -8
» MEZ_CLK (MGTREFCLKO) a2
NC (MGTREFCLK1) o8
eag Si5324 0 [ctkouTt
15324 0 INT Cxaxs | @SVVCE)  lcikourz » SI5324_0_OUT_2 (MGTREFCLKO) 3?
DI | CLKIN1 Address-ﬂm:ooo NC (MGTREFCLK'I) b4 8
(FPGA GPIO) ooz CMODE = GND
» MEZ_CLK (MGTREFCLKO) 32
S15328_0_IN (MGTREFCLK1) ® 8 | OWEST :
LATENCY:
» MEZ_CLK (MGTREFCLKO) 5 © QUADS
S15328_1_IN (MGTREFCLK1) N8
> S15324_1_OUT_1 (MGTREFCLKO) =2
NC (MGTREFCLK1) °8
i | Si5324 1 |okourt
Sis324 1 N1 e | @SVVCE] i:cmom | MEZ_CLK (MGTREFCLKO0) 5?
1 _! P CLKIN1 Address.Hm:Om NC (MGTREFCLK1) o
(FPGA GPlO) : e CMODE = GND Qo
o > SI5324_1_OUT_2 (MGTREFCLKO) &2
Pr|<;N||'aKr?11mEazble NB6L14 11— NC (MGTREFCLK1) ~2
gSource Buffer 2 —
(161.132812 MHz Default) 3
QSFP side of FPGA
> SI5324_2_OUT_1 (MGTREFCLKO) 1 2
NC (MGTREFCLK1) “ g
> FIREFLY_CLK (MGTREFCLK0) ~ n 2
NC (MGTREFCLK1) N3
NC (MGTREFCLKO) N2
NC (MGTREFCLK1) -2
> SI5324_2_OUT_2 (MGTREFCLKO) n 2
NC (MGTREFCLK1) o8
o | Si5324_2 |cLkouti—
Sisgos ot | e I e | FIRERY. CLK (MGTREFCLKD) - 9@
(FPGA GPIO) il pres GMODE = GND ot o
NC (MGTREFCLKO) N2
NC (MGTREFCLK1) ® 8
> SI5324_3 OUT_1 (MGTREFCLK0) N2
—» FIREFLY_CLK (MGTREFCLK1) ~ ~8
NC (MGTREFCLKO) N
S15328_3_IN (MGTREFCLK1) LY
o | §i5324 3 Ckoum—— || LT T T T T T T LT ===
el Lo e (@5VVeST okour » SI5324_3_OUT_2 (MGTREFCLKO) = 2
S15324 3 IN1 | asass ot NC (MGTREFCLK1) Ng
(FPGA GPIO) oz CMODE = GND
. FIREFLY_CLK (MGTREFCLK0O) 2
o LMK61E2bI NB6L14 1 NC (MGTREFCLK1) ©8
oL > puter 2
(161.132812 MHz Default) 3
51— FABRIC_CLK (REFCLK200_0) (10 Bank)
200MHz .| NB6L14 1 ———» QDR_CLK (REFCLK200_1) (IO Bank)
Source Buffer 2—— QDR_CLK ((REFCLK200_2) (IO Bank)
3
_ . an
"~ L—» DIMM_CLK (REFCLK200_3) (10 Bank)
PCle » PCIE_REFCLKA, 100MHz std. MGTREFCLKO0_225)
Connector » PCIE_REFCLKB, 100MHz std. MGTREFCLKOQ_224)
U36
(ASFLMPLV- » PCIE_LCL_REFCLK, 100MHz std. (MGTREFCLK1_225)
100.000MHZ-LR-T)
Figure 12 : Clock Topology
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7.7.1 LMK61E2

The ADM-R9100 uses the LMK61E2 for arbitrary clock frequency synthesis. For complete technical details,
please reference the datasheet:
https://www.ti.com/lit/ds/symlink/Imk61e2.pdf+

The ADM-R9100 uses two LMK61E2 devices in the clock architecture. These can be accessed through either the
USB or PCle link using the AVR2UTIL application. See additional details on avr2util in the section: AD01474
System Monitor.

To re-program the LMK61E?2 in a non-volatile manner, issue the following command:

avr2util <other options> setclknv-regmap <clock#> <reg. map file>

Note:
Each LMK61E2? is rated for only 100 non-volatile write operations.

To re-program the LMKG61E?2 in a volatile manner, issue the following command:

avr2util <other options> setclk-regmap <clock#> <reg. map file>

<other options> should be left blank for PCIE, and '-usbcom' for USB.
<clock#> is O for SFP clocks (nets MEZ_CLK*) and 1 for QSFP clocks (nets FIREFLY_CLK*).

<reg. map file> is a text file generated using the "LMK61xx Oscillator Programming Tool — SNACO074.ZIP" which
can be obtained with a Tl login from this page: https://www.ti.com/tool/LMK61E2EVM=+. After you have the tool
installed, launch the application, type in the desired frequency, select "LVDS" output standard, click "Generate
Configuration”, then go to "File->Export hex register values".

(& LMKB1xx Oscillater Programming Tool - LMKE1E2 - O X

File | USE communications Select Device Options Tools Default configuration Help

Load

Save =
| | Export hex register values IG‘ LMK61E2 Easy Configuration GUI
N -
Import hex register values ck the C Address" butlon lo scan for |2C address of altached device. Device Address
ter the desired o BQUENCY. -
LMKS1E2 VPECL is valid from 10 1GHz | FindI2C Address

VDS is valid from 10 MHz to 90 Device Programming

CSL is valid from 10 MHz to 400 MHz Output Configuration
i i . Program EEPROM
requency inpuf can be & mixed fraction such & + 1/3, or 74.25/1.001 161.1328125 MHz

lect the desired output format,

nsure device termination scheme is configured on the EVM. I LVDS -
ck the " Confiy ion® button to aute lly configure ]
d optimize loop filter. Results are displayed in the " Advanced " section below. Generate Configuration
Exit ce the desired configuration has been selecled, press the "Program EEPROM" \
I | vutton to initialize the EEPROM programming sequence.

Figure 13 : LMK61xx Oscillator Programming Tool GUI

7.7.2 MGT Programable Clock

The MGT reference clocks connect quads throughout the device to ensure no quad is more than one tile north or
south of a reference. This programable clock has a default 156.25MHz default. This clock frequency can be
changed to any arbitrary clock frequency up to 900MHz by re-programming the LMK61E2 reprogrammable clock
oscillator.

See net names MEZ_CLK_* PIN_P/N and FIREFLY_CLK_* PIN_P/N in the Complete AD01474 pinout for pin
locations.
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7.7.3 Si5324

Please note that some net names in the design refer to the SI15324 as an S15328. These devices are footprint
and functionally compatible. The SI5324E-C-GM was chosen at the time of production due to availability
concerns and is the part fitted on every board. The Si5328 is not used.

If jitter attenuation is required please see the reference documentation for the Si5324.
www.skyworksinc.com/-/media/Skyworks/SL/documents/public/data-sheets/Si5324.pdf*

There are two input clock options. Si5324 pin CLKIN1 (board net name SI5328 REFCLK _IN1_P/N) of the
Si5324 is connected to a GPIO clock-capable pin, allowing the application design to feed this clock from
anywhere within the FPGA PL. Si5324 pin CLKIN2 (board net name S15328_* CLKIN2_P/N) of the Si5324 is
connected to an MGT clock output for the most direct clock recovery architecture.

The two output clocks are connected to different quads to provide clocking capability to all quads on the entire
FPGA.

The INT_C1B and LOL signals for the Si5324 are available for use, and can be located at net names SI5328 *
_INT_C1B and SI15328 _* LOL in the Complete AD01474 pinout.

The active low reset of the Si5324 is accessible to the FPGA. See net names S15328 * RST_L in the Complete
ADO01474 pinout.

Note:
INT_C1B and LOL have an external pull-up resistor.

Note:
S15328 * RST_L has a pull-down and will be reset when the FPGA is cleared.

The Si5328 configuration register map is volatile and must be written on each power-up event or FPGA
reconfiguration over 12C. Use nets S15328 SDA and SI5328_SCL at pins located in the Complete AD01474
pinout. The Si5324 devices are configured with the I12C addresses shown in the table below:

device 7bit Hex Address Binary Address
Si5328 0 68 110_1000
Si5328 1 69 110_1001
Si5328 2 6A 110_1010
Si5328 3 6B 110 1011

Table 6 : Si5324 address table

7.7.4 PCle Reference Clocks

The 8 MGT lanes connected to the SFF-8654 PCle connector use the host system's 100 MHz PCle reference
clock (net name PCIE_REFCLKA_PIN_P/N or PCIE_REFCLKB_PIN_P/N_ in the Complete AD01474 pinout),
where the "A" clock is primary.

Alternatively, a more stable but asynchronous onboard 100MHz clock is available as well (net name
PCIE_LCL_REFCLK_P/N in the Complete AD01474 pinout).

7.7.5 REFCLK200

The design offers a 200MHz reference which is distributed to QDRI+, DDR4, and Global Clock-capable FPGA
interface pins.

Use constraints IOSTANDARD LVDS for REFCLK200_0* and the Xilinx defaults for the memory interface clock
constraints.
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See net names REFCLK200_* P/N in the Complete AD01474 pinout for pin locations.

7.8 Configuration

There are two main ways of configuring the FPGA on the ADM-R9100:
. From Flash memory, at power-on, as described in Section 7.8.1

. Using USB cable connected at either USB port Section 7.8.2

7.8.1 Configuration From Flash Memory

The FPGA can be automatically configured at power-on from a 1 Gbit QSPI flash memory device configured as
an x4 SPI device (Micron part numbers MT25QU01GBBBS8E12-0. This flash device is typically divided into two
regions of 64 MiByte each, where each region is sufficiently large to hold an uncompressed bitstream for a VU2P
FPGA.

The ADM-R9100 is shipped with a simple PCle endpoint bitstream which should be visible to the operating
system (using e.g. “Ispci” in Linux) to provided confidence that the card is working correctly when installed in a
system. On request, Alpha Data can pre-load custom bitstreams during the production test. Please contact
sales@alpha-data.com to discuss this possibility.

It is possible to use Multiboot with a fallback image on this hardware. The master SPI configuration interface and
the Fallback MultiBoot are discussed in detail in Xilinx UG570.

At power-on, the FPGA attempts to configure itself automatically in SPI master mode, depending on the header
of the bitstream that has been flashed into the card. This normally results in SPIx4 configuration at EMCCLK
frequency. The configuration scheme used in the ADA-R9100 is compatible with Multiboot; see Xilinx UG570 for
details. The FPGA can also be made to reconfigure itself from an arbitrary Flash address using the ICAPE3
primitive; this is also described in Xilinx UG570.

The image loaded can also support tandem PROM or tandem PCIE with field update configuration methods.
These options reduce power-on load times to help meet the PCle reset timing requirements. Tandem with field
update also enables a host system to reconfigure the user FPGA logic without losing the PCle link, a useful
feature when the system resets and power cycles are not an option.

The Alpha Data System Monitor is also capable of reconfiguring the flash memory and reprograming the FPGA.
This provides a useful failsafe mechanism to re-program the FPGA even if it drops off the PCle bus. The system
monitor can be accessed with avr2util over USB at the front panel and rear edge.

7.8.1.1 Building and Programming Configuration Images

Generate a bit file with these constraints (see xapp1233):

. set_property BITSTREAM.GENERAL.COMPRESS TRUE [ current_design ]

. set_property BITSTREAM.CONFIG.EXTMASTERCCLK_EN {DIV-1} [current_design]

. set_property BITSTREAM.CONFIG.SPI_32BIT_ADDR YES [current_design]

. set_property BITSTREAM.CONFIG.SPI_BUSWIDTH 4 [current_design]

. set_property BITSTREAM.CONFIG.SPI_FALL_EDGE YES [current_design]

. set_property BITSTREAM.CONFIG.UNUSEDPIN {Pullnone} [current_design]

. set_property CFGBVS GND [ current_design ]

. set_property CONFIG_VOLTAGE 1.8 [ current_design ]

. set_property BITSTREAM.CONFIG.OVERTEMPSHUTDOWN Enable [current_design]

Generate an MCS file with these properties (write_cfgmem):
. -format MCS

. -size 128
. -interface SPIx4
. -loadbit "up 0x0000000 <directory/toffile/filename.bit>" (Oth location)
Feature Description Page 21
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Program with Vivado Hardware Manager with these settings (see xapp1233):
. SPI part: mt25qu01g-spi-x1_x2_x4
. State of non-config mem I/O pins: Pull-none

7.8.2 Configuration via JTAG

A micro-USB AB Cable may be attached to the front panel or rear edge USB port. This permits the FPGA to be
reconfigured using the Xilinx Vivado Hardware Manager via the integrated Digilent JTAG converter box. The
device will be automatically recognized in Vivado Hardware Manager.

For more detailed instructions, please see “Using a Vivado Hardware Manager to Program an FPGA Device”
section of Xilinx UG908.

An example of this is shown in section: Using Vivado Lab to program the AD01474.

7.9 DDR4 SDRAM SODIMM

One bank of DDR4 SDRAM memory is available on a SODIMM within the FPGA board. The available density of
the memory is 16GB. The memory interface is 72-bit wide data (64 data + 8 ECC). The maximum signaling rate
is 2666 MT/s.

Memory solutions are available from the Xilinx Memory Interface Generator (MIG) tool. All pin location
information is included in Complete AD01474 pinout.

The SODIMM part number fitted is MTA9ASF2G72HZ-3G2 or equivalent.

7.10 QDRI+

Two banks of QDRII+ memory are available on the FPGA board. Each bank has a 288Mb density. Each QDRII+
interface is comprised of two memory interfaces, each of 16-bit wide data (16Q and 16D bits). The maximum
signaling rate is 550MHz.

Memory solutions are available from the Xilinx Memory Interface Generator (MIG) tool. All pin location
information is included in Complete AD01474 pinout.

The QDRII+ part number fitted is CY7C2663KV18-550BZXC or equivalent.

7.11 User EEPROM

A 2Kb 12C user EEPROM is provided for storing MAC addresses or other user information. The EEPROM is part
number CAT34C02HU4IGT4A

The address pins A2, Al, and AO are all strapped to a logical '0'.

Write protect (WP), Serial Clock (SCL), and Serial Data (SDA) pin assignments can be found in Complete
ADO01474 pinout with the names SPARE_WP, SPARE_SCL, and SPARE_SDA respectively.

WP, SDA, and SCL signals all have external pull-up resistors on the card.

Page 22 Feature Description
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8 System Monitoring

System monitor values can be read out from two places mainly: the AD01474 board and the CPU system

(through ROMED4ID-2T's BMC).

8.1 AD01474 System Monitor

The ADA-R9100's USB connections described in the previous section can be used to directly access the system

monitor system on the AD01474. All voltages, currents, temperatures, and non-volatile clock configuration

settings can be accessed using Alpha Data's avr2util software at this interface (preinstalled in the Ubuntu OS).

Concerning the board health, the AD01474 monitors these temperatures, voltages, and currents in real-time. This
information can be read out via USB using the avr2util utility as follows:

sudo avr2util-s -usbcom /dev/ttyACMO0 display-sensors

You might need to add avr2util-s to the path if running it for the first time. Run the following if so:

sudo 1ln -s /home/ubuntu/avr2util-s-4.19.0/avr2util-s /usr/local/bin/avr2util-s

If the core FPGA temperature exceeds 105 degrees Celsius, the FPGA image will be cleared to prevent damage

to the card.
Monitors Identifier | Purpose/Description
ETC ETC Elapsed time counter (seconds)
EC EC Event counter (power cycles)
12V_DIG ADCO00 12V board input supply from 8-pin ATX Cable
12V_DIG_| ADCO01 12V board input current from 8-pin ATX Cable in amps
3V3_AUX ADCO02 3.3V auxiliary board input supply from 4-pin CPU cable (5VSB)
3V3_AUX | ADCO03 3.3V auxiliary board input current from 4-pin CPU Cable in amps
3Vv3 _DIG ADCO04 3.3V generated onboard for some circuits
2V5_DIG ADCO05 2.5V generated onboard for FPGA 10 voltage (VCCO)
1v8_DIG ADCO06 1.8V generated onboard for FPGA 10 voltage (VCCO)
1v8_DIG ADCO7 1.8V generated onboard for MGT Aux voltage
1V5_DIG ADCO08 1.5V generated onboard for FPGA 10 voltage (VCCO)
1v2_DIG ADCO09 1.2V generated onboard for SDRAM and FPGA (VCCO)
1V2_AVTT ADC10 1.2V generated onboard for transceiver Power (AVTT)
0v88_AvCC ADC11 0.88V generated onboard for transceiver Power (AVCC)
VCC_INT ADC12 0.8V generated onboard for FPGA core
0ov6_VTT ADC13 0.6V generated onboard for off-board SDRAM
uC_Temp TMPOO uC on-die temperature
Board0_Temp TMPO1 Board temperature on-board 1
Boardl_Temp TMPO2 Board temperature on-board 2
FPGA_Temp TMPO3 FPGA on-die temperature

Table 7 : Voltage, Current, and Temperature Monitors

To see all options use this command:

avr2util-s /?

System Monitoring
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8.1.1 System Monitor Status LEDs

LEDs D35 (Red) and D34 (Green) indicate the card health status.

8.2 BMC System Monitor

LEDs Status
Green Running and no alarms
Green + Red Standby (Powered off)

(together)

Flashing Green + Flashing Red

Attention - critical alarm active

(alternating)

Flashing Green + Flashing Red

Service Mode

Flashing Green + Red

Attention - alarm active

Red

Missing application firmware or
invalid firmware

Flashing Red

FPGA configuration cleared to
protect board

Table 8 : Status LED Definitions

The CPU system centralises the readings of most of the system sensors, including AD01474 FPGA's
temperature sensor (TR1), RPSU sensors through PMBus, etc ...

Monitors Purpose/Description
Discrete
ChassislIntr chassis intrusion event (not available)

CPU_PROCHOT

processor too hot event

CPU_THERMTRIP

shutdown after processor too hot event

processor Machine Check Event (ECC/cache/bus error

CPU_MCE etc...)

Voltage

VCPU -

VSOC -

VCCM ABCD -

VCCM EFGH -

VPPM ABCD -

VPPM EFGH -

3VSB 3.3V standby
5VSB 5V standby
1.8VSB 1.8V standby
1.8V 1.8V rail

BAT battery voltage
3V full-power 3V ralil
5v full-power 5V ralil

Table 9 : Monitor groups accessible through BMC (continued on next page)
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Voltage

VCPU -

12v full-power 12V rail
LAN_1.2v Ethernet chipset voltage 1
LAN_0.83V Ethernet chipset voltage 1

Temperatures (degrees Celsius)

CPU Temp CPU on-die temperature

MB Temp Motherboard chipset temperature
TR1 Temp ADO01474 FPGA on-die temperature
DDR4_C Temp DDR4 ECC module temperature
PSU1 Temp RPSU Module 1 temperature

PSU2 Temp RPSU Module 2 temperature

Fan speeds (RPM)

FAN1

ADO01474 fan array speed

FAN3 ROMEDA4ID-2T CPU fan array speed
Voltage (Volts)

PSU1 VIN RPSU Module 1 input voltage (AC)
PSU2 VIN RPSU Module 2 input voltage (AC)

Current (Amps)

PSU1 IOUT RPSU Module 1 input current (AC)
PSU2 IOUT RPSU Module 2 input current (AC)
Power (Watts)

CPU Power ROMEDA4ID-2T's CPU power
PSU1 PIN RPSU Module 1 input power
PSU2 PIN RPSU Module 2 input power
PSUL1 POUT RPSU Module 1 output power
PSU2 POUT RPSU Module 2 output power
Discrete

PSU1 Status

RPSU Module 1 presence detection

PSU2 Status

RPSU Module 2 presence detection

PSU1 AC lost

RPSU Module 1 VAC input disconnected

PSU2 AC lost

RPSU Module 2 VAC input disconnected

Table 9 : Monitor groups accessible through BMC

To read out information from these sensors, refer to Section 10 for GUI access and Section 13.2.2 for
command-line access.

System Monitoring
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9 Using Vivado Lab to program the AD01474

Once the system is powered up and has booted into Ubuntu, the default user credentials must be provided to log
into Ubuntu through its GUI.

Note:

Do NOT power off the system using the Power On/Off button unless it is strictly necessary. This helps
prevent data corruption and keeps the operating system stable. If a hardware shutdown is required, press and
hold the power button for 5-8 seconds to initiate an immediate shutdown from the operating system.

Go to "Activities" and type Vivado, then you can right-click on Vivado's icon to add it to favourites for easy access
next time:

Activities

Coi—
—
-

Figure 14 : Adding Vivado 2022.2 to favourites in Ubuntu GUI

Click on the icon to open Vivado:

Activities /A Vivado Lab Edition = Tue 15:06 ®

Vivado Lab Edition 2022.2
¥s File Tools Windew Help | O-OuickAccess
/
ol VVADO
—_— al ition
=
A B Quick Start
= Create Project >
? Open Project >
Open Hardware Manager »
A
N\ |
- Learning Center
Documentation and Tutorials >
Quick Take Videos >
What's New in 2022.2 »
Figure 15 : Opening Vivado 2022.2 in Ubuntu GUI
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Click "Open Hardware Manager" in the Quick Start menu:

Activities A Vivado Lab Edition ~ Tue 1507 @
Vivado Lab Edition 2022.2
e Edt Tools Wndow layout View Help |

&, s = Default Layout v

[Tl © o narware target s open. open target

Hardware 200X

Properties

Figure 16 : Opening HW Manager

Click on the 'Open Target' button that appears at the top, then select '‘Auto Connect.' The software will scan the
JTAG chain for the FPGA and display its programming status upon detection. This occurs because the FPGA is
automatically programmed with a default image from Flash during power-up. You can observe the multi-gigabit
transceivers (MGT) appearing as operational components on the FPGA. These are mapped to the physical
connections on the SFP+/QSFP28 boards.

Activities A Vivado Lab Edition ¥ Tue 15108 @

Vivado Lab Edition 2022.2

File Edt Tools Window Layout View Help Acc
=, B & * Dashboard -

@ There are no serial 10 links. Auto-detect links Create links

y |nardware ?_0GX
Ela = ¢ &
2 || Name Status
S/|v ¥ localhost (1 Connected
5| v Be xinctchDigient/210308843: open
] v @ xowu2p 0 (2 Programmed

IF SysMon (System Monitor)

~ IF IBERT UltraScale+ GTF (12
> fy Quad_124 (5
> f9 Quad_125 (5
> B Quad_126 (5
> #9 Quad 127 (S
> f9 Quad 128 (S
> f9 Quad 129 (S
> f3 Quad_130 (5
> #9 Quad 131 (5
> fy Quad_132 (5
> f9 Quad 133 (5
> B3 Quad_226 (5
> #9 Quad 227 (S
> f9 Quad 228 (S
> f9 Quad_229 (S
> #y Quad_230 (5
> F9 Quad_231 (5
> fy Quad_233 (5
 Unknown_Device_L NiA
® Unknown_Device_2 NiA

Tdl Console  x Messages | Serial /O Links | Serial I/O Scans
QT 2l B E O

>) open_hw_target

INFO: [Labtoolstcl 44-466] Opening hw_target localhost:3121/xilinx_tef/Digilent/2103088435C1
T current_hv._d e X
sh_hv_device -update_hw_probes false [lindex [get_hw_devices xcvuzp_0l 0O
| INFO: [Labtools 27-2302] Device xcvu2p (JTAG device index - 0) is progranmed with a design that has 1 IBERT core(s),
) refresh_hw_device: Time (s): cpu = 00:00:05 ; elapsed = 00:00:12 . Memory (MB): peak - 901,105 ; gain - 588.863 ; free physical - 25054 ; free virtual - 27698

o
e

vice [get_hw_devices xcvuzp_Gl

Figure 17 : Scanning the JTAG chain for the FPGA

Right click on the FPGA part number detected on the JTAG chain (XCVU2P) and click "Program"” to reprogram
the FPGA with a different bitstream if needed:

Using Vivado Lab to program the AD01474 Page 27
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Activities A Vivado Lab Edition

s

Ele Edt Tools Wndow Layout View Help | & Acce

s, g L3 %

Dashboard ~

Vivado Lab Edition 2022.2

@ There are no serial I/0 links. Auto-detect links Create links

Hardware 2_00X

Q s &

Name status

v ¥ localhost (1 Connected

~ He xilinx tcf/Digilent/210308843 Open
v @ xowi2p_0 (2) Programmed
SysMon t
© 1 IBERT Utrascales GTF

> by Quad_124
> by Quad 125
> by Quad 126
> f9 Quad_127
> 9 Quad_128
> by Quad 129
> H9 Quad_130
> fg Quad_131
> f9 Quad_132
> b9 Quad 133
> B9 Quad_226
> B9 Quad_227
> b9 Quad_228
> B9 Quad_229
> B9 Quad_230
> f9 Quad_231
> f9 Quad_232
> #9 Quad_233

Hardware Device Properties

@ Unknown_Device 1 NA
@ Unknown_Device_2 NA
Td Console x Messages | Serial O Links | Serial /O Scans

QT Il B E@

2 open_hw_target
INFO [Labtoolstcl 44-466] Openin
current_h_device (get_hw_devi
refresh_hw_device -update_w_probes false [Lindex [ge
INFO: [LabTools 27-2302] Device xcvuzp (JTAG device index
refresh_hw_device: Tine (s): cpu = 00:00:05 ; elapsed = 00:00

<

Program hardware device with specified bitstream

evices xcvuzp_0l 0]
progranned with a design that has 1 IBERT core(s)
peak = 901,105 ; gain = 588.863 ; free physical = 25054 ; free virtual = 27698

0) is

Program Device

Select a bitstream programming file and download it to your hardware device. You
can optionally select a debug probes file that corresponds to the debug cores
contained In the bitstream programming file.

Bitstream file: [/home/ubuntu/production/bit/ibert_gtf_dma_demo.bit] I

Debug probes file: |/homej/ubuntu/production/bit/ibert_gtf_dma_demo.ltx [

[ Enable end of startup check

5

hw_target localhost:3121/xilinx_tcf/Digilent/2103088435C1

Figure 18 : Reprogramming the FPGA

Note:

Example designs are available for this system. You can request them at support@alpha-data.com.
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10 Management interface (BMC)

The BMC subsystem provides management and monitoring capabilities independently of the host system's CPU.

It allows for remote management with a streamlined HTML interface and IPMI support, enabling features such as
sensor monitoring, power cycling the unit, and OS installation without requiring an administrator to be physically
present near the appliance.

The ADA-R9100 is configured to get IP adressess for the BMC and the CPU system automatically. In order to
gain access to the system, the assigned IP address by your DHCP server is needed. It is assumed that network
cables have been connected to both network interfaces (see Section 3, items 9 and 12).

First, connect a monitor to the ADA-R9100's VGA port (Section 3, item 10). Then, turn the system on or press
"Reset" if it is already ON (Section 3, item 2).

You should see the system booting up, and BMC's IP address shown on the screen before the UEFI screen (and
during it once again):

Figure 19 : Getting BMC IP at boot

10.1 Remote access through BMC (Web)

Now that we know the BMC's IP address, open a browser from a computer on the same network and introduce
the obtained IP address to access the HTTP server of the BMC:

I [<] Mew tab x

O @ 10.0.3.118

Figure 20 : Accessing BMC's HTTP server
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The BMC login screen will pop up. You will need to provide here the default administrator account credentials:

o] o =

x|+

ASRockRack

Figure 21 : BMC's administrator login

a

You will be able to browse through the BMC's different options. See the sensors list below:

[ [ ASRockRack

&« O A Mot secure

ASRockRack
Host Online o of
# Dashboard
@ Sensor
® System Information
|l Logs & Reports
& Settings
2 Remote Control
B image Redirection
® Power Control
= Miscellaneous
# Maintenance

® Signout

x |+

Sensor Reading Live rssding o sll sznzers

[ Critical Sensors (0)

Rps//10.0.3.118/#sensors

= A | Us-English

04l threshold sensers are normal

[ Discrete Sensor States (8)

Sensor Name
= Chassisintr

© CPU_PROCHOT
© CPU_THERMTRIP
© CPU_MCE

@ Psu1status

@ PSULAClost

@ FsUL Status

@ PsU2AClost

State

Mo event assertion

MNo event assertion

Mo event assertion

MNo event assertion

Prasence Datacted

Mo event assertion

Presence Detected

No event assertion

[INermal Sensors (34)

Sensor Name

e 3WSE

. 5WSE

4 VEPU

e VSOC

e VCCM ABCD

e VCCM EFGH

e VPPM ABCD

Reading

Behavior

Figure 22 : BMC's sensors list
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10.2 Remote connection to server (GUI)

Now, let's open the KVM options to remotely control the CPU system. Click on "Remote Control" in the left
options pane, and two options will appear on the screen. For ease of access, use the HTML-based viewer
H5Viewer from the remote desktop:

B [ ASRockRack

] A Mot se

ASRockRack
Host Online uUID Off
# Dashboard
@& Sensor

@ System Information

ldil Logs & Reports

@ Settings

L Remate Control

& Image Redirection

© Power Control

= Miscellaneous

# Maintenance

@ Signout

x |+

cure | Hhetpsy//10.0.3.118/#remote_contro

= = A | us-english v BIOS

Remote Control remot=

# Home - Remote Contro

H5Viewer

&' Launch H5Viewer

JViewer

& Launch JViewer

& Sync

& @ Corn®

Refres

n 4 admin ~

Figure 23 : KVM remote control

Next, the login screen of the CPU system (Ubuntu) will be displayed:

A Not secure
s X3

Video~  Mouse~  Options~.

Keyboardw

[ Remote KVM [10.0.3.118] - [1920 x 1080 ] - Work - Microsoft Edge

Bttps//10.0.3.118/viewer. htm!

SendKeys~ HotKeys~ VideoRecordw Power ActiveUsersw Helpw

(&) oo

©cimage:

win | rwin

Browse File

oxe) [E

A EXDEn

Figure 24 : Ubuntu through KVM
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You can operate the system entirely from here, including performing an ACPI shutdown, reboot, etc. You can also
access the UEFI by pressing F2 or Del when prompted:

3 Remote KVM [10.03.118] - (800 x 600 ] - Work - Microsoft Edge - 0 x
A Notsecure | hétps://10.03.118/viewerhtml A
o =D © D image: srowserie (0%) I
Video~ | ouse~  Optons~ | Keybord~ SendKeys~ | HotKeys« | VideoRecond | power= | ActueUsers | el . EEDan
Figure 25 : Accessing system UEFI remotely
Note:

WARNING! The CPU on the ROMED4ID-2T has been preconfigured to run at 80% of its maximum speed by
default. This maximizes the available power for the user application on the AD01474/75/76 subsystem and

ensures compliance with the RPSU operating limits.

This configuration is based on component derating curves and the ADA-R9100's safety certification, which
specifies a maximum operating temperature of 50 degrees Celsius. The CPU's speed SHOULD NOT be

increased.

Please contact support@alpha-data.com if this causes any issues for your application.
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11 Management Serial Port Configuration (RS-232)

The CPU board features a dedicated RS-232 management serial port for low-level system access, allowing tasks
such as configuring the BMC IP address, modifying BIOS/UEFI settings, and installing an OS remotely using

KVM-over-IP (Out Of Band Signals). This enables remote system installation, configuration, and recovery without
physical or network access to the ADA-R9100.

To access the RS-232 port remotely, connect it to a Serial Console Server device, which converts the serial
connection into IP-based out-of-band management. Administrators are therefore enabled to control the system
via CLI (Command Line Interface).

The RS-232 management port corresponds to the UART port located on the front panel (Section 3, item 7). To
enable this functionality, follow the steps describe in Section 11.1.

11.1 Enable Support for Console Redirection

The CPU board supports console redirection on the management serial port, identified as COM1 in the BIOS.
Console redirection is available at multiple stages:
. UEFI / bootloader level
. Operating system level
By default, console redirection is disabled. It can be enabled during appliance production by following the
procedures outlined in the sections below.
1 Enter the UEFI (Press Del or F12 at the UEFI screen).
2 Enable console redirection for COM1:

Advanced -> Serial Port Console Redirection -> COM1: Console Redirection -> Enabled (Figure 26)
3 Set the terminal type if needed:

Console Redirection Settings -> Terminal Type -> VT100+ (Figure 27)

Note:
VT100+ is the default terminal type. Set it according to your Console Server device

fAptio Setup Utility - Copyright (C) 2021 American Megatrends, Inc.

Console Redirection [Enabled]

Figure 26 : Enabling Serial Console Redirection
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Aptio Setup Utility - Copyright (C) 2021 American Megatrends, Inc.
Advanced
COM1 Emulation: ANSI: Extended
Console Redirection Settings ASCII char set. V¥T100: ASCII

char set. ¥T100+: Extends
YT100 to support color,

Bits per second [115200] function keys, etc. VT-UTF8:
Data Bits [8] Uses UTF8 encoding to map
Parity [Nonel Unicode chars onto 1 or more
Stop Bits [1] bytes.

Flow Control [None

YT-UTF8 Combo Key Support [Enabled]

Recorder Hode [Disabled

Resolution 100x31 [Disabled

Putty KeyPad [¥T100:

++: Select Screen

tl: Select Item

Enter: Select

+/=-: Change Option

F1: General Help

F7: Discard Changes
F9: Load UEFI Defaults
F10: Save and Exit
ESG: Exit

Version 2.20.1275. Copyright (C) 2021 American Megatrends, Inc.

Figure 27 : Setting Terminal Type

11.2 Management Serial Port Example: Configuring BMC IP
Address

If you followed Section 11, you can now access to the UEFI using an external device connected to the
Management Serial Port.

1 COM1 is the UART port (Section 3, item 7) and it should already be connected to your Console Server
device to allow for remote operation through the KVM server.

2 Reboot the unit and press the ESC + 2 or 'Del' to run UEFI Setup. (Figure 28)
3 Server Mgmt -> Manual setting IPMI LAN -> Yes (Figure 29)

Note:
Enter the IPV4 configuration as needed. The default setting is to get dynamic IP addresses from a DHCP
server
Figure 28 : Entering UEFI through COM1
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Aptio Setup Utility - C

BMC Out of band A [Mo Change]

Figure 29 : Setting BMC IP Address
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12 IPMI And [2C Architecture

The IPMI functionality is handled by the BMC processor, as it has IPMI master capabilities. This means that the
system supports master read/write commands, while relying on the BMC’s network connection to respond to
remote IPMI commands. The IPMI architecture is shown in the image below.

Workstation

BUS

12¢

-

smB

BUSs |

LEGEND

[ P! complantdevice (Master Ra/wi)
Active in Stand-by

CPU inactive in Stand-by

Board Management Controller SMBUS

C——————> PCle Sideband Signals for SMBUS
[ 2 Master 12€ Alternative Master

== == Micro ary 12C BUS
Auxiliary 12C BUS
s FPGA Primary 12C BUS

= = = == Micro-Cont

— FPGA Auxiliary 12C BUS
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Figure 30 : ADA-R9100 IPMI Architecture

The AD01474 System Monitor software provides control and monitoring functionality similar to that of a BMC, but
with 12C buses driven by a microcontroller running the System Monitor software. This software includes FPGA
health monitoring, firmware download, and power-up/power-down commands, along with dedicated functions for
the AD01475 and AD01476. These functions include commands to configure and monitor QSFP/SFP cages
during runtime. The FPGA can take control of the 12C buses if an I12C master is implemented in its image. A
complete configuration guide, including a detailed address map of the chassis sensors, is provided in the section
Chassis 12C Commands (FPGA board).
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13 Remote Control and Monitoring through console
commands (IPMI)

13.1 Introduction

The main control and monitoring functions are carried out by the ROMED4D-2T’'s BMC and can be accessed
through the GUI (Figure 22) or via IPMI commands run on a host operating the ADA-R9100 unit remotely. These
functions are generally referred to in this guide as the BMC's IPMI functions, but they are also known as sensors
(or chassis sensors) following the IPMI naming convention. For a complete list of accessible sensors, see
Appendix: System Sensors and Monitoring.

To monitor and control the ADA-R9100 remotely using IPMI commands, the application ipmitool can be used.
This tool is freely available in Linux distributions and as a third-party installer for Windows. For more information
about supported commands, contact: support@alpha-data.com

Note:
Administrator privileges on the BMC are required for most of the remote commands described in this section.
Check permissions with the network administrator and/or request an account permission change on the BMC.

Remote Control and Monitoring through console commands (IPMI) Page 37
ad-ug-1473_v1_7.pdf



ADA-R9100 User Manual
e’ALPHA DATA V1.7 - 6th January 2025

13.2 Chassis IPMI Commands (BMC)

13.2.1 Turn chassis ON/OFF
To turn it on:
ipmitool -H <BMC IP address> -I lanplus -U <user> -P <password> chassis power on

To turn it off:

ipmitool -H <BMC IP address> -I lanplus -U <user> -P <password> chassis power off

13.2.2 GET Commands

The simplest way to get the readings of all the system sensors (BMC) is by running the following command:
ipmitool -H 10.0.3.118 -U user -P password -I lanplus sdr

Or locally:

ipmitool sdr

3VSB | 3.40 Volts | ok
5VSB | 5.13 Volts | ok
VCPU | 1.12 Volts | ok
VsSoC | 0.85 Volts | ok
VCCM ABCD | 1.21 Volts | ok
VCCM EFGH | 1.22 Volts | ok
BAT | 3.04 Volts | ok
3v | 3.32 Volts | ok
5v | 5.04 Volts | ok
12V | 12.30 Volts | ok
MB Temp | 32 degrees C | ok ... (continues)

13.2.2.1 Get RPSU State

You can query for the RPSU monitored values by sensor name, i.e.: "PS1 POUT". Then, filter sensor reading:

ipmitool -H 10.0.3.118 -U user -P password -I lanplus sensor get "PSUl POUT"
| grep "Sensor Reading"

Sensor Reading : 26 (£ 0) Watts

Likewise, status registers are decoded when querying them (no need to filter for sensor values here):

ipmitool -H 10.0.3.118 -U user -P password -I lanplus sensor get "PSU2 Status"

Locating sensor record...

Sensor ID : PSU2 Status (0xa8)
Entity ID : 10.0

Sensor Type (Discrete): Power Supply
States Asserted : Power Supply

[Presence detected]

Find below the list of RPSU sensors accessible with PMBus through the ROMED4ID-2T (PSUX=[PSU1|PSU2]):
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Sensor Name Output Value/s Description
PSUX Status Presence detected/ Not detected | module detected/not detected in its bay
PSUX AC lost Power Supply Input L.OSt (AC module disconnected from power lines
DC)/ No event assertion
PSUX VIN decimal value in Volts input voltage measured at the input AC port
PSUX IOUT decimal value in Amperes output current measured at the DC output
PSUX Temp decimal value in Degrees Celsius temperature measured at redundant PSU
module

. . power consumption measured at the AC

PSUX PIN mal val n W .
sU decimal value in Watts input of the redundant PSU module

: . power consumption measured at the DC

PSUX POUT decimal value in Watts output of the redundant PSU module

Table 10 : System Status at Standby Power
You can find these sensors alongside the full sensor list in the System Sensors and Monitoring appendix.

Note:
These commands can be directly sent to the RPSU in raw format too. For an extended version of the
command list, contact support@alpha-data.com

13.2.2.2 Get CPU temperature

Gets the instantaneous temperature value (in degrees Celsius) of the ROMED4ID-2T CPU's temperature sensor:

ipmitool -H 10.0.3.82 -U user -P password -I lanplus sensor get \"CPU Temp\" | grep
\"Sensor Reading\" | cut -c26-

13.2.2.3 Get FPGA temperature

Gets the instantaneous temperature value (in degrees Celsius) of the FPGA's temperature sensor of the

ADO01474:
ipmitool -H 10.0.3.82 -U user -P password -I lanplus sensor get \"TR1 Temp\" | grep
\"Sensor Reading\" | cut -c26-

13.2.2.4 Get Fan Array speeds

Gets the instantanous speed value in R.P.M. of the queried fan array section. The two implemented sections are:

FAN1 =>AD01474
FAN3 => ROMED4ID-2T

To get their speeds, run the following command:

ipmitool -H 10.0.3.82 -U user -P password -I lanplus sensor get \"FANI\" | grep \"
Sensor Reading\" | cut -c26-

13.2.3 SET Commands (IPMI raw)

13.2.3.1 Set chassis fan array speeds

Fan array speeds are set independently for ROMEDA4ID-2T and AD01474 to handle their cooling, with two arrays
of x3 fans each (Figure 2). The ADA-R9100 is set to run in auto mode, and each part of the array is based on
tabulated duty cycles for each of the subsystem requirements.
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Note:

WARNING! The commands below will override automatic mode. This can cause damage to the system.
Please contact support@alpha-data.com if there are problems restoring manufacturing values.Section
13.2.34

13.2.3.2 Set fans to manual mode

As discussed above, each section of the fan array corresponds to a subsystem:

FAN1 =>AD01474
FAN3 => ROMED4ID-2T

To set both modes to manual, run the following command:

#Fan modes: FAN1, FAN2,FAN3=(Manual,Default,Manual)

ipmitool -H 10.0.3.82 -U user -P password -I lanplus raw 0Ox3a 0xd8 0x01l 0x00 0x01
0x00 0x00 O0x00 0x00 0x00 0x00 Ox00 0x00 0x00 0x00 Ox00 0x00 0x00

13.2.3.3 Set fan speed

This commmand sets a fixed speed on the fans based on a duty cycle value. It ranges from 20% to 100% duty
cycle (0x14/ 0x64 in hexadecimal, as required by the command)

ipmitool -H 10.0.3.82 -U user -P password -I lanplus raw 0x3a 0xd6 0xXX 0x14 0xYY
O0x14 0x14 0x14 0Ox14 0x14 0x14 0x14 0x14 0x14 0x14 0Ox14 0x14 0x14

where:

XX => FAN1 duty => AD01474
YY => FAN3 duty => ROMEDA4ID-2T

Note:
The command needs to be padded with additional speeds that are not used (0x14 0x14 ...)

Setting the fans to minimum speed:

ipmitool -H 10.0.3.82 -U user -P password -I lanplus raw 0x3a 0xd6 0x14 0x14 0x14
O0x14 0x14 0x14 0Ox14 0x14 0x14 0x14 0x14 0x14 0x14 0Ox14 0x14 O0x14

Setting the fans to maximum speed:

ipmitool -H 10.0.3.82 -U user -P password -I lanplus raw 0Ox3a 0xd6 0x64 0x64 0x64
0x14 0x14 Ox14 0x14 0x14 0x14 Ox14 0x14 0x14 0x14 Ox14 0x14 0x14

13.2.3.4 Set fans to auto mode

To set speeds to auto mode and effectively return to the default manufacturer levels (provided duty cycle/temp
tables and their assignment have not been changed), set the fan settings to custom and default respectively:
(FAN1: customized, FAN2/3: default)

ipmitool -H 10.0.3.82 -U user -P password -I lanplus raw 0x3a 0xd8 0x02 0x00 0x00
0x00 0x00 0x00 0x00 0x00 0x00 O0x00 0x00 0x00 0x00 O0x00 0x00 0x00
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14 Chassis I12C Commands (FPGA board)

14.1 Introduction

This section details the process of accessing each of the I12C devices and low-speed I/O signals within the
ADA-R9100 chassis that are connected to the chassis FPGA card’s system monitor. The system monitor itself
comprises of a Microchip microcontroller with several peripheral interfaces available to it.

There are two system monitor I12C buses of particular interest — the “primary” I12C bus and the “auxiliary” 12C bus.
This note provides details on the devices connected to these two buses (SFF-8472 and SFF-8636 devices, 12C
and GPIO multiplexers, EEPROMSs and more) as well as the low-speed SFP and QSFP I/O signals that are
hidden behind these 12C devices. These two 12C buses are connected to the daughter SFP and QSFP boards
within the ADA-R9100 chassis.

A complete map of all I2C devices connected to the system monitor within the ADA-R9100 chassis can be found
in Chassis 12C Address Map.

Within the sections below, examples are provided on reading and writing the nets behind the GPIO expanders. It
should be noted that the examples provided exist to try and explain the mappings of these signals within the
ADA-R9100 chassis nets in general — when trying to write to an individual net, a read-modify-write should be
employed so that only the desired nets are configured.

14.2 Devices on the Primary and Auxiliary 12C Buses

The primary and auxiliary I12C buses host a number of 12C devices as described within the sections below. The
system monitor host utility, AVR2UTIL, can be used to send 12C commands onto these two buses.

When invoking any AVR2UTIL 12C commands, bus index “1” should be used in order to communicate on the
primary 12C bus.

For example, the template for the AVR2UTIL “i2c-write” command is as follows:
i2c-write <bus> <device> <address> <data byte> ...
The <bus> parameter should be set to “1” in order to send the 12C write command onto the primary 12C bus.

Similarly, to send commands onto the auxiliary 12C bus, the <bus> parameter should be set to “2".

14.3 SFP Board Devices

14.3.1 Primary Bus 12C Devices

14.3.1.1 SFF-8472 12C Devices

As per the SFF-8472 specification, an SFP transceiver will typically contain a pair of 12C devices used to provide
diagnostics and real-time operating parameters of the transceiver itself. These two 12C devices live at 7-bit 12C
addresses 0x50 and 0x51 respectively.

Each individual SFP 12C bus lives behind an 12C bus multiplexer (PCA9548AD) located on the primary 12C
system monitor bus. In order to communicate with a particular SFP transceiver, this bus multiplexer must first be
configured to expose the desired SFP 12C bus.

14.3.1.1.1 Reading from SFF-8472 Device 0x50 (Link Characteristics)

As an example, let’s try to read the “Vendor Name” SFF-8472 register from a transceiver plugged into SFP cage
4 of the chassis. This register is found within the “Link Characteristics” device at I12C address 0x50:
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Vendor Fields: Vendor name [Address AOh, Bytes 20-35]

The vendor name is a 16-byte field that contains ASCII characters, left-aligned and padded on the right with
ASCII spaces (20h). The vendor name shall be the full name of the corporation, a commonly accepted
abbreviation of the name of the corporation, the SCSI company code for the corporation, or the stock exchange
code for the corporation. At least one of the vendor name or the vendor OUI fields shall contain valid data.

First, enable the correct bus multiplexer channel:

PRIMARY 12C BUS
12C MUX (PCA9548AD)

SFF-8472 Devices
Chip Address | Register Address | Register Data
4 0x70 0x00 0x10

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x70 0x00 0x10

SFP Index

After the correct multiplexer channel has been enabled, the “Vendor Name” register can now be read:

# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x50 20 8
Not in Service Mode

41 72 69 73 74 61 20 4E

# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x50 28 8
Not in Service Mode

65 74 77 6F 72 6B 73 20

The ASCII characters above translate to “Arista Networks”, who are the manufacturers of the transceiver used for
this example. Once the transaction has completed, disable the bus multiplexer channel:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x70 0x00 0x00

14.3.1.1.2 Reading from SFF-8472 Device 0x51 (Diagnostics)

As another example, let’s try to read the “RX Power” SFF-8472 register from a transceiver plugged into SFP
cage 17 of the chassis. This register is found within the “Diagnostics” device at I12C address 0x51:
9.8 Real Time Diagnostic and Control Registers [Address A2h, Bytes 96-111]
Table 9-16 A/D Values and Status Bits

A2h | Bit | Name | Description
Converted analog values. Calibrated 16-bit data.
96 | All | Temperature MSB Internally measured module temperature.
97 | All | Temperature LSB
98 | All | Vec MSB Internally measured supply voltage in transceiver.
99 | All | VccLSB
100 | All | TX Bias MSB Internally measured TX Bias Current.
101 | All | TX Bias LSB
102 | All | TX Power MSB Measured TX output power.
103 | All | TX Power LSB
104 | All | RX Power MSB Measured RX input power. |
105 | All | RX Power LSB
106 | All | Optional Laser Measured laser temperature or wavelength
Temp/Wavelength
MSB
107 | All | Optional Laser
Temp/Wavelength LSB
108 | All | Optional TEC current | Measured TEC current (positiveis cooling)
MSB
109 | All | Optional TEC current
LSB
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First, enable the correct bus multiplexer channel:

PRIMARY 12C BUS
12C MUX (PCA9548AD)

SFF-8472 Devices
(0x50 and 0x51)

SFP Index

Chip Register | Register

SERindex Address | Address | Data

17/ 0x72 0x00 0x02

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x72 0x00 0x02

After the correct multiplexer channel has been enabled, the “RX Power” register can now be read:

# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x51 104 2

Not in Service Mode

00 00

(We read two bytes in the above command to get both the MSB and LSB of the “RX Power” reading.)

Disable the bus multiplexer channel once the transaction has completed:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x72 0x00 0x00

14.3.1.2 SFP Low-Speed I/O Signals

There are several low-speed I/O signals available to each of the SFP transceivers within the ADA-R9100 chassis.
Each of these signals live behind an [2C GPIO expander (PCA9506BS).

Each of these signals, as well as the GPIO expander bank and bit position behind which each individual signal
lives, is defined in Chassis 12C Address Map.

14.3.1.2.1 Reading and Writing SFP Low-Speed I/O Signals

As an example, let’s try and set the “TX_DISABLE" net for a transceiver plugged into SFP cage 0:

GPIO MUX (PCAS506B5)

TX_DISABLE
Chip Address | Bank Index| Bit Position
0 0x20 2 3

As per the PCA9506BS datasheet, we can set the output drive value of the pin connected to the “TX_DISABLE"
net to ‘1’ as follows:

SFP Index

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x20 O0x0A 0x08

Second, configure the pin connected to the “TX_DISABLE” net as an output pin:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x20 0x1A 0OxF7

Executing the above two commands in series should result in “TX_DISABLE” being driven with a ‘1.

To read the actual logic level currently active on the “TX_DISABLE" net, use the following command:

# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x20 0x02 0x01

Not in Service Mode

89

The logic level of the net will be reflected in bit ‘3’ of the response byte, as per the spreadsheet excerpt above.
To stop driving the net, we can reconfigure the 1/O expander pin driving the net back to an input:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x20 Ox1A OxFF

Reading the net once again:
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# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x20 0x02 0x01
Not in Service Mode
81

14.3.1.3 Other 12C Devices

In addition to the devices listed above, an 12C interface to the FPGA card’s DDR4 memory slot also exists. The
7-bit address of the 12C device is 0x52.

14.3.2 Auxiliary 12C Bus Devices

14.3.2.1 Additional SFP Low-Speed I/O Signals

The module absence (“MOD_ABS”) signals are also available to each of the SFP transceivers within the
ADA-R9100 chassis. Each of these signals live behind an I12C GPIO expander (PCA9506BS). Each of these
signals, as well as the GPIO expander bank and bit position behind which each individual signal lives, is defined
in Chassis 12C Address Map.

14.3.2.1.1 Reading the MOD_ABS Signals

As an example, let’s try and read the “MOD_ABS” net for a transceiver plugged into SFP cage 20:

AUXILIARY 12C BUS
GPIO MUX (PCAS506B5)

MOD_ABS
Chip Address Bank Index Bit Position
20 0x20 3 3

SFP Index

As per the PCA9506BS datasheet, we can set the I/O expander pin driving the “MOD_ABS” net to an input as
follows:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 2 0x20 O0x1B OxFF

To read the actual logic level currently active on the “MOD_ABS” net, use the following command:

# avr2util-s -usbcom /dev/ttyACMO i2c-read 2 0x20 0x03 0x01
Not in Service Mode

E7
The logic level of the net will be reflected in bit ‘3’ of the response byte, as per the spreadsheet excerpt above.
14.3.2.2 Other 12C Devices

In addition to the devices listed above, an I2C interface to a 2K-bit I2C EEPROM also exists. This EEPROM lives
at 7-bit 12C address 0x50.

14.4 QSFP Board Devices

14.4.1 Primary I12C Bus Devices

14.4.1.1 SFF-8472 or SFF-8636 12C Devices

Depending on the particular transceiver plugged into one of the ADA-R9100 QSFP cages, there may be either: (i)
two SFF-8472 12C devices or (ii) one single SFF-8636 12C device present on the transceiver. The transceiver
datasheet or manufacturer should be able to describe which of the two specifications the transceiver adheres to,
if any.

Each individual QSFP 12C bus lives behind an 12C bus multiplexer (PCA9548AD) located on the primary 12C
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system monitor bus. In order to communicate with a particular SFP transceiver, this bus multiplexer must first be
configured to expose the desired SFP 12C bus.

14.4.1.1.1 Reading from SFF-8636 Device 0x50

As an example, let’s try to read the “Vendor Name” field from a QSFP transceiver plugged into slot 0 of the

ADA-R9100 chassis.

First, enable the correct bus multiplexer channel:

PRIMARY 12C BUS

12C MUY (PCAS548AD)

QSFP Index

SFF-B472 or SFF-B636 Devices
Chip Address

Register Address | Register Data

0

On74 000 Oxd0

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x74 0x00 0x40

Afterwards, as per the SFF-8636 specification, set the “Page Select Byte” to 0x00:

From To Content No. of Type
bytes
2-Wire Serial Address 1010000x
Lower Page 00h
0 2 ID and Status 3 Read-Only
3 21 Interrupt Flags (Clear on read) 19 Read-Only
22 33 Free Side Device Monitors 12 Read-Only
34 81 Channel Monitors 48 Read-Only
82 85 Reserved 4 Read-Only
86 99 Control 14 Read/Write
100 106 | Free Side Interrupt Masks 7 Read/Write
107 110 Free Side Device Properties 4 Read-Only
111 112 | Assigned to PCI Express 2 Read/Write
113 117 Free Side Device Properties 5 Read-Only
118 118 | Reserved 1 Read/Write
119 122 | Optional Password Change 4 Write-Only
123 126 | Optional Password Entry 4 Write-Only
127 127 | Page Select Byte 1 Read/Write
# avr2util-s -usbcom /dev/ttyACM0 i2c-write 1 0x50 127 0x00
The “Vendor Name” field can be read from bytes 148-163 of the “Upper Page 00h” registers:
Byte | Size Name Description P|A| A S
c|c|o M
128 1 Identifier Identifier Type of free side device (See SFF-8024 | R | R | R | R
Transceiver Management)
129 1 Ext. Identifier Extended Identifier of free side device. Includes | R | R | R | R
power classes, CLEI codes, CDR capability (See
Table 6-16)
148- 16 | Vendor name Free side device vendor name (ASCII) R|R|R|R
163

# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x50 148 8

Not in Service Mode

41 72 69 73 74 61 20 4E

# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x50 156 8

Not in Service Mode

65 74 77 6F 72 6B 73 20
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The ASCII characters above translate to “Arista Networks”, who are the manufacturers of the transceiver used for
this example.

Once the transaction has completed, disable the bus multiplexer channel:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x74 0x00 0x00

14.4.1.2 SFP Low-Speed I/O Signals

There are several low-speed I/O signals available to each of the QSFP transceivers within the ADA-R9100
chassis. Each of these signals live behind an 12C GPIO expander (PCAL6524HEHP).

Each of these signals, as well as the GPIO expander bank and bit position behind which each individual signal
lives, is defined in Chassis 12C Address Map.

14.4.1.2.1 Reading and Writing SFP Low-Speed I/O Signals

As an example, let’s try and set the “RST_L" net for a transceiver plugged into QSFP cage 6:

GPIO MUX (PCAL6524HEHP)

RST_L
QSFP Index
Chip Address Port Index Bit Position
6 0x23 0 4

As per the PCAL6524HEHP datasheet, we can set the output drive value of the pin connected to the “RST_L”"
net to ‘0’ as follows:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x23 0x04 OxEF

Second, configure the pin connected to the “RST_L" net as an output pin:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x23 0x0C OxEF

Executing the above two commands in series should result in “RST_L” being driven with a ‘0’.
To read the actual logic level currently active on the “RST_L" net, use the following command:

# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x23 0x00 0x01

Not in Service Mode

AF

The logic level of the net will be reflected in bit ‘4’ of the response byte, as per the spreadsheet excerpt above.
To stop driving the net, we can reconfigure the I/O expander pin driving the net back to an input:
# avr2util-s -usbcom /dev/ttyACMO i2c-write 1 0x23 0x0C OxFF

Reading the net once again:

# avr2util-s -usbcom /dev/ttyACMO i2c-read 1 0x23 0x00 0x01

Not in Service Mode

BF

14.4.1.3 Other 12C Devices

In addition to the devices listed above, an 12C interface to the QSFP board’s 3.3V regulator (TPS53915RVET)
also exists. The chip address of the PMBus device is 0x10.

14.4.2 Auxiliary 12C Bus Devices
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14.4.2.1 Additional SFP Low-Speed I/O Signals

The module presence (“MODPRS_L") signals are also available to each of the QSFP transceivers within the
ADA-R9100 chassis. Each of these signals live behind an [12C GPIO expander (PCA9554ABS3).

Each of these signals, as well as the GPIO expander bit position behind which each individual signal lives, is
defined in Chassis 12C Address Map.

14.4.2.1.1 Reading the MODPRS_L Signals

As an example, let’s try and read the “MODPRS_L" net for a transceiver plugged into QSFP cage 9:

AUXILIARY 12C BUS
GPIO MUX (PCAS554AB53

MODPRS_L
QSFP Index =
Chip Address Bit Position
g 0x3D 4
As per the PCA9554ABS3datasheet, we can set the 1/0 expander pins driving the “MODPRS_L" nets to inputs

as follows:

# avr2util-s -usbcom /dev/ttyACMO i2c-write 2 0x3D 0x03 OxFF

To read the actual logic level currently active on the “MOD_ABS” net, use the following command:

# avr2util-s -usbcom /dev/ttyACMO i2c-read 2 0x3D 0x00 0x01
Not in Service Mode

EF
The logic level of the net will be reflected in bit ‘3’ of the response byte, as per the spreadsheet excerpt above.
14.4.2.2 Other 12C Devices

In addition to the devices listed above, an 12C interface to a 2K-bit 12C EEPROM also exists. This EEPROM lives
at 7-bit 12C address 0x54 for QSFP board 0, and at address 0x55 for QSFP board 1.
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Appendix A: Complete AD01474 pinout

FgEA FPGA Pin Name Signal Name 10 Voltage Efr;\%r:-:‘tl

Ref
AK3 MGTFRXNO_227 FIREFLY_6_RXO_N MGT J3B1
AK4 MGTFRXPO_227 FIREFLY_6_RXO0_P MGT J3B1
AJl MGTFRXN1_227 FIREFLY_6_RX1_N MGT J3B1
AJ2 MGTFRXP1_227 FIREFLY_6_RX1_P MGT J3B1
AH3 MGTFRXN2_227 FIREFLY_6_RX2_N MGT J3B1
AH4 MGTFRXP2_227 FIREFLY_6 RX2_P MGT J3B1
AG1 MGTFRXN3_227 FIREFLY_6_RX3 N MGT J3B1
AG2 MGTFRXP3_227 FIREFLY_6_RX3 P MGT J3B1
AMS8 MGTFTXNO_227 FIREFLY_6_TX0_N MGT J3B1
AM9 MGTFTXPO_227 FIREFLY_6_TX0_P MGT J3B1
AL6 MGTFTXNL1_227 FIREFLY_6_TX1_N MGT J3B1
AL7 MGTFTXP1_227 FIREFLY_6_TX1_P MGT J3B1
AKS8 MGTFTXN2_227 FIREFLY _6_TX2 N MGT J3B1
AK9 MGTFTXP2_227 FIREFLY 6_TX2 P MGT J3B1
AJ6 MGTFTXN3_227 FIREFLY_6_TX3_N MGT J3B1
AJ7 MGTFTXP3_227 FIREFLY_6_TX3_P MGT J3B1
AF3 MGTFRXNO_228 FIREFLY_5 RXO_N MGT J3B2
AF4 MGTFRXPO0_228 FIREFLY_5 RX0_P MGT J3B2
AE1l MGTFRXN1_228 FIREFLY_5 RX1_N MGT J3B2
AE2 MGTFRXP1_228 FIREFLY_5 RX1_P MGT J3B2
AD3 MGTFRXN2_228 FIREFLY_5 RX2_N MGT J3B2
AD4 MGTFRXP2_228 FIREFLY_5 RX2_P MGT J3B2
AC1 MGTFRXN3_228 FIREFLY_5 RX3_N MGT J3B2
AC2 MGTFRXP3_228 FIREFLY_5 RX3 P MGT J3B2
AHS8 MGTFTXNO_228 FIREFLY_5_TXO0_N MGT J3B2
AH9 MGTFTXPO_228 FIREFLY_5_TX0_P MGT J3B2
AG6 MGTFTXN1_228 FIREFLY_5 TX1_N MGT J3B2
AG7 MGTFTXP1_228 FIREFLY_5 TX1_P MGT J3B2
AF8 MGTFTXN2_228 FIREFLY_5 TX2_N MGT J3B2
AF9 MGTFTXP2_228 FIREFLY 5 TX2 P MGT J3B2
AE6 MGTFTXN3_228 FIREFLY_5 TX3_ N MGT J3B2
AE7 MGTFTXP3_228 FIREFLY_5 TX3_P MGT J3B2
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Ref

AB3 MGTFRXNO_229 FIREFLY_3 RXO_N MGT J3B3
AB4 MGTFRXPO_229 FIREFLY_3 RX0_P MGT J3B3
AAl MGTFRXN1_229 FIREFLY_3 RX1_N MGT J3B3
AA2 MGTFRXP1_229 FIREFLY_3 RX1_P MGT J3B3
Y3 MGTFRXN2_229 FIREFLY_3 RX2_N MGT J3B3
Y4 MGTFRXP2_229 FIREFLY_3 RX2_P MGT J3B3
w1 MGTFRXN3_229 FIREFLY_3 RX3_N MGT J3B3
W2 MGTFRXP3_229 FIREFLY_3 RX3_P MGT J3B3
ADS8 MGTFTXNO_229 FIREFLY_3_TXO0_N MGT J3B3
AD9 MGTFTXPO_229 FIREFLY_3 TXO0_P MGT J3B3
AC6 MGTFTXN1_229 FIREFLY_3 TX1_N MGT J3B3
AC7 MGTFTXP1_229 FIREFLY_3 TX1_P MGT J3B3
ABS MGTFTXN2_229 FIREFLY_3 TX2_N MGT J3B3
AB9 MGTFTXP2_229 FIREFLY_3 TX2_P MGT J3B3
AAB MGTFTXN3_229 FIREFLY_3 TX3_N MGT J3B3
AA7 MGTFTXP3_229 FIREFLY_3 TX3_P MGT J3B3
K3 MGTFRXNO_232 FIREFLY_1_RX0_N MGT J3B4
K4 MGTFRXPO_232 FIREFLY_1_RX0_P MGT J3B4
J1 MGTFRXN1_232 FIREFLY_1 RX1_N MGT J3B4
J2 MGTFRXP1_232 FIREFLY 1 RX1 P MGT J3B4
H3 MGTFRXN2_232 FIREFLY_1 RX2_N MGT J3B4
H4 MGTFRXP2_232 FIREFLY_1 RX2_P MGT J3B4
Gl MGTFRXN3_232 FIREFLY_1 RX3_N MGT J3B4
G2 MGTFRXP3_232 FIREFLY_1 RX3 P MGT J3B4
M8 MGTFTXNO_232 FIREFLY_1_TXO_N MGT J3B4
M9 MGTFTXPO_232 FIREFLY_1_TXO0_P MGT J3B4
L6 MGTFTXN1_232 FIREFLY_1_TX1_N MGT J3B4
L7 MGTFTXP1_232 FIREFLY_1_TX1_P MGT J3B4
K8 MGTFTXN2_232 FIREFLY_1_TX2_N MGT J3B4
K9 MGTFTXP2_232 FIREFLY_1_TX2_P MGT J3B4
J6 MGTFTXN3_232 FIREFLY_1_TX3_N MGT J3B4
J7 MGTFTXP3_232 FIREFLY_1_TX3_P MGT J3B4
K44 MGTFRXNO_132 FIREFLY_8 RXO_N MGT J3B5
K43 MGTFRXPO_132 FIREFLY_8 RX0_P MGT J3B5
J46 MGTFRXN1_132 FIREFLY_8 RX1 N MGT J3B5
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Ref

J45s MGTFRXP1_132 FIREFLY_8 RX1 P MGT J3B5

H44 MGTFRXN2_132 FIREFLY_8 RX2_N MGT J3B5

H43 MGTFRXP2_132 FIREFLY_8 RX2_P MGT J3B5

G46 MGTFRXN3_132 FIREFLY_8 RX3_N MGT J3B5
G45 MGTFRXP3_132 FIREFLY_8 RX3 P MGT J3B5
M39 MGTFTXNO_132 FIREFLY_8 TXO_N MGT J3B5
M38 MGTFTXPO_132 FIREFLY_8_TXO0_P MGT J3B5
L41 MGTFTXN1_132 FIREFLY_8 TX1_N MGT J3B5

L40 MGTFTXP1_132 FIREFLY_8 TX1_P MGT J3B5

K39 MGTFTXN2_132 FIREFLY_8 TX2_N MGT J3B5

K38 MGTFTXP2_132 FIREFLY_8 TX2_P MGT J3B5

J41 MGTFTXN3_132 FIREFLY_8 TX3_N MGT J3B5

J40 MGTFTXP3_132 FIREFLY_8 TX3_P MGT J3B5

AP3 MGTFRXNO_226 FIREFLY_7_RX0_N MGT J3T1
AP4 MGTFRXPO_226 FIREFLY_7_RX0_P MGT J3T1
AN1 MGTFRXN1_226 FIREFLY_7_RX1_N MGT J3T1
AN2 MGTFRXP1_226 FIREFLY_7_RX1_P MGT J3T1
AM3 MGTFRXN2_226 FIREFLY_7_RX2_N MGT J3T1
AM4 MGTFRXP2_226 FIREFLY 7 _RX2_P MGT J3T1
AL1 MGTFRXN3_226 FIREFLY 7 RX3_N MGT J3T1
AL2 MGTFRXP3_226 FIREFLY_7_RX3 P MGT J3T1
AT8 MGTFTXNO_226 FIREFLY_7_TXO0_N MGT J3T1
AT9 MGTFTXPO_226 FIREFLY_7_TXO0_P MGT J3T1
ARG MGTFTXN1_226 FIREFLY_7_TX1_N MGT J3T1
AR7 MGTFTXP1_226 FIREFLY_7_TX1_P MGT J3T1
AP8 MGTFTXN2_226 FIREFLY_7_TX2_N MGT J3T1
AP9 MGTFTXP2_226 FIREFLY_7_TX2_P MGT J3T1
ANG MGTFTXN3_226 FIREFLY_7_TX3_N MGT J3T1
AN7 MGTFTXP3_226 FIREFLY_7_TX3_P MGT J3T1
V3 MGTFRXNO_230 FIREFLY_4 RXO_N MGT J3T2

V4 MGTFRXPO_230 FIREFLY_4 RXO0_P MGT J3T2

Ul MGTFRXN1_230 FIREFLY_4 RX1_N MGT J3T2

U2 MGTFRXP1_230 FIREFLY_4 RX1_P MGT J3T2

T3 MGTFRXN2_230 FIREFLY_4 RX2_N MGT J3T2

T4 MGTFRXP2_230 FIREFLY 4 RX2 P MGT J3T2
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R1 MGTFRXN3_230 FIREFLY_4 RX3 N MGT J3T2
R2 MGTFRXP3_230 FIREFLY_4 RX3 P MGT J3T2
Y8 MGTFTXNO_230 FIREFLY_4 TXO0_N MGT J3T2
Y9 MGTFTXPO0_230 FIREFLY_4 TX0_P MGT J3T2
W6 MGTFTXN1_230 FIREFLY_4 TX1_N MGT J3T2
w7 MGTFTXP1_230 FIREFLY_4 TX1_P MGT J3T2
V8 MGTFTXN2_230 FIREFLY_4 TX2_N MGT J3T2
V9 MGTFTXP2_230 FIREFLY_4 TX2_P MGT J3T2
U6 MGTFTXN3_230 FIREFLY_4 _TX3_N MGT J3T2
u7 MGTFTXP3_230 FIREFLY_4 TX3_P MGT J3T2
P3 MGTFRXNO_231 FIREFLY_2_RXO_N MGT J3T3
P4 MGTFRXPO_231 FIREFLY_2 RX0_P MGT J3T3
N1 MGTFRXN1_ 231 FIREFLY_2 RX1 N MGT J3T3
N2 MGTFRXP1_231 FIREFLY 2 RX1 P MGT J3T3
M3 MGTFRXN2_231 FIREFLY_2_RX2_N MGT J3T3
M4 MGTFRXP2_231 FIREFLY_2_RX2_P MGT J3T3
L1 MGTFRXN3_231 FIREFLY_2_RX3_N MGT J3T3
L2 MGTFRXP3_231 FIREFLY_2_RX3 P MGT J3T3
T8 MGTFTXNO_231 FIREFLY 2 TX0 N MGT J3T3
T9 MGTFTXPO 231 FIREFLY 2 _TX0 P MGT J3T3
R6 MGTFTXN1_231 FIREFLY_2 TX1_N MGT J3T3
R7 MGTFTXP1_231 FIREFLY_2 TX1_P MGT J3T3
P8 MGTFTXN2_231 FIREFLY_2_TX2_N MGT J3T3
P9 MGTFTXP2_231 FIREFLY_2_TX2_P MGT J3T3
N6 MGTFTXN3_231 FIREFLY_2_TX3_N MGT J3T3
N7 MGTFTXP3_231 FIREFLY_2_TX3_P MGT J3T3
F3 MGTFRXNO_233 FIREFLY_O_RXO_N MGT J3T4
F4 MGTFRXPO_233 FIREFLY_O_RXO0_P MGT J3T4
El MGTFRXN1_233 FIREFLY_O_RX1_N MGT J3T4
E2 MGTFRXP1_233 FIREFLY_O_RX1_P MGT J3T4
D3 MGTFRXN2_233 FIREFLY_O_RX2_N MGT J3T4
D4 MGTFRXP2_233 FIREFLY_O_RX2_P MGT J3T4
B3 MGTFRXN3_233 FIREFLY_O_RX3_N MGT J3T4
B4 MGTFRXP3_233 FIREFLY_O_RX3_P MGT J3T4
G6 MGTFTXNO_233 FIREFLY_0_TX0_N MGT J3T4
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G7 MGTFTXPO_233 FIREFLY_O0_TXO0_P MGT J3T4
E6 MGTFTXN1_233 FIREFLY_O_TX1_N MGT J3T4
E7 MGTFTXP1_233 FIREFLY_O_TX1_P MGT J3T4
C6 MGTFTXN2_233 FIREFLY_O0_TX2_N MGT J3T4
C7 MGTFTXP2_233 FIREFLY_O_TX2_P MGT J3T4
A6 MGTFTXN3_233 FIREFLY_O_TX3_N MGT J3T4
A7 MGTFTXP3_233 FIREFLY_O_TX3_P MGT J3T4
F44 MGTFRXNO_133 FIREFLY_9 RXO_N MGT J3T5
F43 MGTFRXPO_133 FIREFLY_9 RXO0_P MGT J3T5
E46 MGTFRXN1_133 FIREFLY_9 RX1_N MGT J3T5
E45 MGTFRXP1_133 FIREFLY_9 RX1_P MGT J3T5
D44 MGTFRXN2_133 FIREFLY_9 RX2 N MGT J3T5
D43 MGTFRXP2_133 FIREFLY_9 RX2 P MGT J3T5
B44 MGTFRXN3_133 FIREFLY_9 RX3 N MGT J3T5
B43 MGTFRXP3_133 FIREFLY_9 RX3 P MGT J3T5
G41 MGTFTXNO_133 FIREFLY_9 TXO0_N MGT J3T5
G40 MGTFTXPO_133 FIREFLY_9 TX0_P MGT J3T5
E41 MGTFTXN1_133 FIREFLY_9 TX1_N MGT J3T5
E40 MGTFTXP1_133 FIREFLY_9 TX1_P MGT J3T5
c41 MGTFTXN2_133 FIREFLY 9 TX2 N MGT J3T5
C40 MGTFTXP2_133 FIREFLY_9 TX2_P MGT J3T5
A4l MGTFTXN3_133 FIREFLY_9 TX3_N MGT J3T5
A40 MGTFTXP3_133 FIREFLY_9 TX3_P MGT J3T5
BC46 MGTFRXNO_124 MGT_124 RXO_N MGT J4B1
BC45 MGTFRXPO_124 MGT_124 RXO0_P MGT J4B1
BF43 MGTFTXNO_124 MGT_124_TXO_N MGT J4B1
BF42 MGTFTXPO_124 MGT_124_TXO0_P MGT J4B1
AD44 MGTFRXN2_128 MGT_128 RX2_N MGT J4B10
AD43 MGTFRXP2_128 MGT_128 RX2_P MGT J4B10
AF39 MGTFTXN2_128 MGT_128_TX2_N MGT J4B10
AF38 MGTFTXP2_128 MGT_128_TX2_P MGT J4B10
AB44 MGTFRXNO_129 MGT_129 RXO_N MGT J4B11
AB43 MGTFRXPO_129 MGT_129 RX0_P MGT J4B11
AD39 MGTFTXNO_129 MGT_129 TXO_N MGT J4B11
AD38 MGTFTXPO_129 MGT_129 TX0_P MGT J4AB11
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Y44 MGTFRXN2_129 MGT_129 RX2_N MGT J4B12
Y43 MGTFRXP2_129 MGT_129 RX2_P MGT J4B12
AB39 MGTFTXN2_129 MGT_129 TX2_N MGT J4B12
AB38 MGTFTXP2_129 MGT_129 TX2_P MGT J4B12
V44 MGTFRXNO_130 MGT_130_RXO0_N MGT J4B13
V43 MGTFRXPO_130 MGT_130_RX0_P MGT J4B13
Y39 MGTFTXNO_130 MGT_130_TXO0_N MGT J4B13
Y38 MGTFTXPO_130 MGT_130_TX0_P MGT J4B13
T44 MGTFRXN2_130 MGT_130_RX2_N MGT J4B14
T43 MGTFRXP2_130 MGT_130_RX2_P MGT JAB14
V39 MGTFTXNZ2_130 MGT_130_TX2_N MGT JAB14
V38 MGTFTXP2_130 MGT_130_TX2_P MGT J4B14
P44 MGTFRXNO_131 MGT_131_RX0_N MGT J4AB15
P43 MGTFRXPO_131 MGT_131 RXO0_P MGT J4B15
T39 MGTFTXNO_131 MGT_131_TX0_N MGT J4B15
T38 MGTFTXPO_131 MGT_131 TXO0_P MGT J4B15
M44 MGTFRXN2_131 MGT_131_RX2_N MGT J4B16
M43 MGTFRXP2_131 MGT_131_RX2_P MGT J4B16
P39 MGTFTXN2_131 MGT_131_TX2 N MGT J4B16
P38 MGTFTXP2_131 MGT 131 _TX2 P MGT J4B16
AY44 MGTFRXN2_124 MGT_124 RX2_N MGT J4aB2
AY43 MGTFRXP2_124 MGT_124 RX2_P MGT J4aB2
BD43 MGTFTXN2_124 MGT_124 TX2_N MGT J4aB2
BD42 MGTFTXP2_124 MGT_124_TX2_P MGT J4aB2
Av44 MGTFRXNO_125 MGT_125 RXO0_N MGT J4B3
AV43 MGTFRXPO_125 MGT_125 RX0_P MGT J4B3
BB43 MGTFTXNO_125 MGT_125_TXO0_N MGT J4B3
BB42 MGTFTXPO_125 MGT_125_TX0_P MGT J4B3
AT44 MGTFRXN2_125 MGT_125 RX2_N MGT J4aB4
AT43 MGTFRXP2_125 MGT_125 RX2_P MGT J4B4
AwW41 MGTFTXN2_125 MGT_125_TX2_N MGT J4B4
AW40 MGTFTXP2_125 MGT_125_TX2_P MGT J4B4
AP44 MGTFRXNO_126 MGT_126_RXO0_N MGT J4B5
AP43 MGTFRXPO_126 MGT_126_RX0_P MGT J4B5
AT39 MGTFTXNO_126 MGT_126_TX0_N MGT J4B5
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AT38 MGTFTXPO_126 MGT_126_TX0_P MGT J4B5
AM44 MGTFRXN2_126 MGT_126_RX2_N MGT JAB6
AMA43 MGTFRXP2_126 MGT_126_RX2_P MGT JAB6
AP39 MGTFTXN2_126 MGT_126_TX2_N MGT J4AB6
AP38 MGTFTXP2_126 MGT_126_TX2_P MGT J4AB6
AK44 MGTFRXNO_127 MGT_127_RXO0_N MGT J4aB7
AK43 MGTFRXPO_127 MGT_127_RX0_P MGT J4aB7
AM39 MGTFTXNO_127 MGT_127_TXO0_N MGT J4aB7
AM38 MGTFTXPO_127 MGT_127_TXO0_P MGT J4aB7
AH44 MGTFRXN2_127 MGT_127_RX2_N MGT JABS8
AH43 MGTFRXP2_127 MGT_127_RX2_P MGT JAB8
AK39 MGTFTXN2_127 MGT_127_TX2_N MGT J4B8
AK38 MGTFTXP2_127 MGT 127 TX2_P MGT J4B8
AF44 MGTFRXNO_128 MGT_128 RX0_N MGT J4B9
AF43 MGTFRXPO_128 MGT_128 RX0_P MGT J4B9
AH39 MGTFTXNO_128 MGT_128 TX0_N MGT J4B9
AH38 MGTFTXPO_128 MGT_128 TX0_P MGT J4B9
BA46 MGTFRXN1_124 MGT_124 RX1 N MGT J4T1
BA45 MGTFRXP1_124 MGT_124 RX1 P MGT J4T1
BE41 MGTFTXN1_124 MGT_124 TX1 N MGT J4T1
BE40 MGTFTXP1_124 MGT_124 TX1 P MGT JAT1
AC46 MGTFRXN3_128 MGT_128 RX3 N MGT JAT10
AC45 MGTFRXP3_128 MGT_128 RX3 P MGT JAT10
AE41 MGTFTXN3_128 MGT_128 TX3_N MGT JAT10
AE40 MGTFTXP3_128 MGT_128 _TX3_P MGT JAT10
AA46 MGTFRXN1_129 MGT_129 RX1 N MGT J4T11
AA45 MGTFRXP1_129 MGT_129 RX1_P MGT J4T11
AC41 MGTFTXN1_129 MGT_129 TX1_N MGT J4T11
AC40 MGTFTXP1_129 MGT_129 TX1_P MGT J4T11
W46 MGTFRXN3_129 MGT_129 RX3_N MGT J4T12
W45 MGTFRXP3_129 MGT_129 RX3 P MGT J4T12
AA41 MGTFTXNS3_129 MGT_129 TX3_N MGT J4T12
AA40 MGTFTXP3_129 MGT_129 TX3_P MGT J4AT12
u46 MGTFRXN1_130 MGT_130_RX1_N MGT J4AT13
u45 MGTFRXP1_130 MGT_130_RX1 P MGT JAT13
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w41 MGTFTXN1_130 MGT_130_TX1_N MGT JAT13
W40 MGTFTXP1_130 MGT_130_TX1_P MGT JAT13
R46 MGTFRXN3_130 MGT_130_RX3_N MGT JAT14
R45 MGTFRXP3_130 MGT_130_RX3_P MGT JAT14
U4l MGTFTXNS3_130 MGT_130_TX3_N MGT JAT14
u40 MGTFTXP3_130 MGT_130_TX3_P MGT JAT14
N46 MGTFRXN1_131 MGT_131_RX1_N MGT JAT15
N45 MGTFRXP1_131 MGT_131_RX1_P MGT JAT15
R41 MGTFTXN1_131 MGT_131_TX1_N MGT J4T15
R40 MGTFTXP1_131 MGT_131_TX1_P MGT JAT15
L46 MGTFRXN3_131 MGT_131_RX3_N MGT JAT16
L45 MGTFRXP3_131 MGT_131 RX3 P MGT JAT16
N41 MGTFTXN3_131 MGT_131 TX3_N MGT JAT16
N40 MGTFTXP3_131 MGT_131 TX3 P MGT JAT16
AW46 MGTFRXN3_124 MGT_124 RX3 N MGT JAT2
AW45 MGTFRXP3_124 MGT_124 RX3 P MGT JAT2
BC41 MGTFTXN3_124 MGT_124 TX3 N MGT JAT2
BC40 MGTFTXP3_124 MGT_124 TX3 P MGT JAT2
AU46 MGTFRXN1_125 MGT_125 RX1 N MGT J4AT3
AU45 MGTFRXP1_125 MGT_125 RX1 P MGT JAT3
BA41 MGTFTXN1_125 MGT_125 TX1_N MGT JAT3
BA40 MGTFTXP1_125 MGT_125 TX1 P MGT JAT3
AR46 MGTFRXN3_125 MGT_125 RX3_N MGT JAT4
AR45 MGTFRXP3_125 MGT_125 RX3 P MGT JAT4
AU41 MGTFTXNS3_125 MGT_125_TX3_N MGT JAT4
AU40 MGTFTXP3_125 MGT_125_TX3_P MGT JAT4
AN46 MGTFRXN1_126 MGT_126_RX1_N MGT JATS
AN45 MGTFRXP1_126 MGT_126_RX1_P MGT JATS
AR41 MGTFTXN1_126 MGT_126_TX1_N MGT J4T5
AR40 MGTFTXP1_126 MGT_126_TX1_P MGT J4T5
AL46 MGTFRXN3_126 MGT_126_RX3_N MGT J4T6
AL45 MGTFRXP3_126 MGT_126_RX3_P MGT J4T6
AN41 MGTFTXN3_126 MGT_126_TX3_N MGT JAT6
AN40 MGTFTXP3_126 MGT_126_TX3_P MGT JAT6
AJ46 MGTFRXN1_127 MGT_127 RX1 N MGT JAT7
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AJ45 MGTFRXP1_127 MGT_127 RX1_P MGT JAT7
AL41 MGTFTXN1_127 MGT_127_TX1_N MGT JAT7
AL40 MGTFTXP1_127 MGT_127_TX1_P MGT JAT7
AG46 MGTFRXN3_127 MGT_127_RX3_N MGT JAT8
AG45 MGTFRXP3_127 MGT_127_RX3_P MGT JAT8
AJ41 MGTFTXNS3_127 MGT_127_TX3_N MGT JAT8
AJ40 MGTFTXP3_127 MGT_127_TX3_P MGT J4T8
AE46 MGTFRXN1_128 MGT_128 RX1_N MGT J4T9
AE45 MGTFRXP1_128 MGT_128 RX1_P MGT J4T9
AG41 MGTFTXN1_128 MGT_128 TX1_N MGT J4T9
AG40 MGTFTXP1_128 MGT_128 TX1_P MGT J4T9
H32 IO_L11P_T1U_N8 GC_70 1PPS_1V8 1.8 SMA
E33 IO _L14N_T2L N3 _GC_70 AUX_SCL_FPGA 1.8 -
F33 IO _L14P_T2L_N2_GC_70 AUX_SDA_FPGA 1.8 -
E32 |IO_L15N_T2L_N5_AD11N_70 FPGA SCL_1V8 1.8 -
E31 IO_L15P_T2L_N4_AD11P_70 FPGA_SDA _1V8 1.8 -
E35 IO_L13N_T2L_N1_GC_QBC_70 PRIMARY_CLK_FPGA 1.8 -
F34 IO_L13P_T2L_NO_GC_QBC_70 PRIMARY_DATA_FPGA 1.8 -
G15 |IO_L10P_AD10P_93 USER_LED GO _1V8 1.8 D36
F14 IO_L10N_AD1ON_93 USER_LED G1 1V8 1.8 D37
G14 |IO_L11P_AD9P_93 USER_LED G2 1V8 1.8 D38
F13 IO_L11IN_AD9N_93 USER_LED G3 1V8 1.8 D39
F12 |IO_L12P_AD8P_93 USER_LED G4 1V8 1.8 D40
F11 |IO_L12N_AD8N_93 USER_LED_ G5 1V8 1.8 D41
K32 I0_T1U_N12_70 AUX_12C_FPGA_CTRL 1.8 -
L15 |IO_L3P_AD13P_93 AVR_B2U_1V8 1.8 -
K16 |IO_L5P_HDGC_93 AVR_MON_CLK_1V8 1.8 -
K15 |IO_L3N_AD13N_93 AVR_U2B_1V8 1.8 -
AP19 |10 _L24N_T3U_N11_DOUT CSO _B_65 CPRSNT_L 1.8 -
D20 |10_L16N_T2U N7_QBC_AD3N_72 DDR4_A0 1.2 -
B21 |O_L24P_T3U_N10_72 DDR4_Al 1.2 -
B22 |O_L23P_T3U_N8_72 DDR4_A10 1.2 -
J23 IO_LON_T1L N5 AD12N_72 DDR4 A1l 1.2 -
F23 IO _L14P_T2L_N2_GC_72 DDR4_A12 1.2 -
J21 IO_L8N_T1L N3 _AD5N_72 DDR4_A13 1.2 -
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E21 IO_L17P_T2U_N8_AD10P_72 DDR4_Al4 1.2 -
E22 |IO_L14N_T2L_N3_GC_72 DDR4_A15 1.2 -
A20 IO_L24N_T3U_N11_72 DDR4_A16 1.2 -
A23 | 10_L22N_T3U_N7_DBC_ADON_72 DDR4_A2 1.2 -
D23 I0_T2U_N12_72 DDR4_A3 1.2 -
A24 | 10_L22P_T3U_N6_DBC_ADOP_72 DDR4_A4 1.2 -
c22 I0_T3U_N12_72 DDR4_A5 1.2 -
D21 IO_L17N_T2U_N9_ADI10ON_72 DDR4_A6 1.2 -
E23 |IO_L18N_T2U_N11_AD2N_72 DDR4_A7 1.2 -
D24 IO_L20P_T3L_N2_AD1P 72 DDR4_A8 1.2 -
c23 IO_L20N_T3L_N3_ADIN_72 DDR4_A9 1.2 -
C24 IO_L21P_T3L_N4_AD8SP_72 DDR4_ACT_N 1.2 -
G24 |10_L10ON_T1U N7_QBC_AD4N_72 DDR4_ALERT_N 1.2 -
E20 |10 _L16P_T2U N6 _QBC_AD3P_72 DDR4_BAO 1.2 -
C21 | 10_L19P _T3L_NO_DBC_AD9P_72 DDR4_BA1l 1.2 -
B24 |IO_L21N_T3L_N5_AD8SN_72 DDR4_BGO 1.2 -
K22 I0_T1U_N12_72 DDR4_BG1 1.2 -
J20 | I0_L7N_T1L_N1_QBC_AD13N_72 DDR4_CO 1.2 -
G20 IO_L15P T2L_N4 AD11P 72 DDR4_C1 1.2 -
G21 IO L12N_T1U N11_GC_72 DDR4_CKO_C 1.2 -
H21 IO _L12P_T1U N10_GC_72 DDR4_CKO_ T 1.2 -
F22 IO_L13N_T2L_N1_GC_QBC_72 DDR4_CK1_C 1.2 -
G22 |O_L13P_T2L_NO_GC_QBC_72 DDR4_CK1_T 1.2 -
H24 |10 _L10P_T1U N6 _QBC_AD4P 72 DDR4_CKEO 1.2 -
J24 IO_L9P_T1L_N4 AD12P_72 DDR4_CKE1 1.2 -
B20 | 10_L19N_T3L_N1_DBC_AD9N_72 DDR4_CS0 1.2 -
K21 |IO_L8P_T1L_N2_AD5P_72 DDR4_CS1 1.2 -
C28 | 10_L19P_T3L_NO_DBC_AD9P_ 71 DDR4_DMO 1.2 -
N26 |O_L1P_TOL_NO_DBC_71 DDR4_DM1 1.2 -
F27 I0_L13P_T2L_NO_GC_QBC_71 DDR4_DM2 1.2 -
J28 | 10_L7P_T1L_NO_QBC_AD13P_71 DDR4_DM3 1.2 -
E13 | 10_L19P_T3L_NO _DBC_AD9P 73 DDR4_DM4 1.2 -
G19 |10_L7P_T1L_NO_QBC_AD13P_73 DDR4_DM5 1.2 -
M17 |IO_L1P_TOL_NO DBC 73 DDR4_DM6 1.2 -
c17 IO_L13P_T2L_NO_GC_QBC 73 DDR4_DM7 1.2 -
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N24 |O_L1P_TOL_NO_DBC_72 DDR4_DM8 1.2 -
B29 IO _L21P_T3L_N4_AD8P_71 DDR4_DQO 1.2 -
A29 |IO_L21N_T3L_N5 AD8SN_71 DDR4_DQ1 1.2 -
K25 IO_L6P_TOU_N10_AD6P_71 DDR4_DQ10 1.2 -
L25 |IO_L5P_TOU_N8_AD14P_71 DDR4_DQ11 1.2 -
M27 IO_L2N_TOL_N3_71 DDR4_DQ12 1.2 -
L28 IO_L3P_TOL_N4_AD15P_71 DDR4_DQ13 1.2 -
N27 IO_L2P_TOL_N2_71 DDR4_DQ14 1.2 -
J25 IO_L6N_TOU_N11_AD6N_71 DDR4_DQ15 1.2 -
C26 |IO_L18N_T2U_N11_AD2N_71 DDR4_DQ16 1.2 -
D26 IO_L18P_T2U N10_AD2P_71 DDR4_DQ17 1.2 -
E27 IO_L14N_T2L N3 GC 71 DDR4_DQ18 1.2 -
E26 IO_L14P_T2L_N2_GC_71 DDR4_DQ19 1.2 -
A25 IO_L24N_T3U_N11_71 DDR4_DQ2 1.2 -
E30 IO_L15P_T2L_N4_AD11P 71 DDR4_DQ20 1.2 -
D30 |IO_L15N_T2L_N5 AD11N_71 DDR4_DQ21 1.2 -
E25 IO_L17P_T2U_N8_AD10P_71 DDR4_DQ22 1.2 -
D25 IO_L17N_T2U_N9_ADI10ON_71 DDR4_DQ23 1.2 -
G29 IO_L9P T1L_N4 AD12P_71 DDR4_DQ24 1.2 -
G26 IO L12P T1U N10 _GC 71 DDR4_DQ25 1.2 -
H27 I0_L1IN_T1U N9 GC 71 DDR4_DQ26 1.2 -
J29 IO _L8P_T1L_N2_AD5P 71 DDR4_DQ27 1.2 -
F29 |IO_L9N_T1L_N5 AD12N_71 DDR4_DQ28 1.2 -
G27 IO_L12N_T1U N11_GC_71 DDR4_DQ29 1.2 -
B26 IO _L23P_T3U N8 71 DDR4_DQ3 1.2 -
H26 IO_L11P_T1U N8_GC_71 DDR4_DQ30 1.2 -
H29 |IO_L8N_T1L_N3_AD5N_71 DDR4_DQ31 1.2 -
A13 IO _L21P_T3L_N4_AD8P_73 DDR4_DQ32 1.2 -
Al12 |IO_L21N_T3L_N5_AD8SN_73 DDR4_DQ33 1.2 -
E12 |O_L24P_T3U_N10_73 DDR4_DQ34 1.2 -
E11 |O_L24N_T3U_N11_73 DDR4_DQ35 1.2 -
Cc13 IO_L20P_T3L_N2_AD1P_73 DDR4_DQ36 1.2 -
C12 IO_L20N_T3L_N3_ADIN_73 DDR4_DQ37 1.2 -
Cnn I0_L23N_T3U_N9_73 DDR4_DQ38 1.2 -
D11 IO _L23P_T3U_N8 73 DDR4_DQ39 1.2 -
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B30 IO_L20P_T3L_N2_AD1P_71 DDR4_DQ4 1.2 -
B19 IO_L9P_T1L_N4 AD12P 73 DDR4_DQ40 1.2 -
C19 |IO_L8N_T1L_N3 AD5N_73 DDR4_DQ41 1.2 -
E17 IO_L11IN_T1U_N9 _GC_73 DDR4_DQ42 1.2 -
E18 IO_L11P_T1U_N8_GC_73 DDR4_DQ43 1.2 -
A19 IO_L9N_T1L_N5 AD12N_73 DDR4_DQ44 1.2 -
D19 |IO_L8P_T1L_N2_AD5P_73 DDR4_DQ45 1.2 -
c18 |IO_L12N_T1U _N11_GC_73 DDR4_DQ46 1.2 -
D18 I0_L12P_T1U _N10_GC_73 DDR4_DQ47 1.2 -
L18 IO_L2P_TOL_N2_73 DDR4_DQ48 1.2 -
Ji8 IO_L5P_TOU_N8 AD14P 73 DDR4_DQ49 1.2 -
A30 IO_L20N_T3L_N3_ADIN_71 DDR4_DQ5 1.2 -
H17 IO_L5N_TOU_N9_AD14N_73 DDR4_DQ50 1.2 -
F17 IO_L6N_TOU_N11_AD6N_73 DDR4_DQ51 1.2 -
K18 |IO_L3N_TOL_N5_AD15N_73 DDR4_DQ52 1.2 -
L19 IO_L3P_TOL_N4_AD15P_73 DDR4_DQ53 1.2 -
G17 IO_L6P_TOU_N10_AD6P_73 DDR4_DQ54 1.2 -
K17 |IO_L2N_TOL_N3_73 DDR4_DQ55 1.2 -
Al5 IO_L15P T2L_N4 AD11P 73 DDR4_DQ56 1.2 -
B16 IO_L14N_T2L_N3_GC_73 DDR4_DQ57 1.2 -
D14 IO_L17N_T2U_N9 ADI1ON_73 DDR4_DQ58 1.2 -
E15 |IO_L18N_T2U_N11_AD2N_73 DDR4_DQ59 1.2 -
B25 |O_L24P_T3U_N10_71 DDR4_DQ6 1.2 -
B17 IO _L14P_T2L_N2_GC_73 DDR4_DQ60 1.2 -
Al4 |IO_L15N_T2L_N5 AD11N_73 DDR4_DQ61 1.2 -
D15 IO_L17P_T2U_N8_AD10P_73 DDR4_DQ62 1.2 -
E16 IO_L18P_T2U_N10_AD2P_73 DDR4_DQ63 1.2 -
L24 IO_L2N_TOL_N3_72 DDR4_DQ64 1.2 -
K23 |IO_L3N_TOL_N5_AD15N_72 DDR4_DQ65 1.2 -
M21 IO_L5N_TOU_N9_AD14N_72 DDR4_DQ66 1.2 -
M20 |IO_L6P_TOU_N10_AD6P_72 DDR4_DQ67 1.2 -
M24 |IO_L2P_TOL_N2_72 DDR4_DQ68 1.2 -
L23 IO_L3P_TOL_N4_AD15P 72 DDR4_DQ69 1.2 -
A27 IO_L23N_T3U_N9 71 DDR4_DQ7 1.2 -
L20 IO_L6N_TOU_N11_AD6N_72 DDR4_DQ70 1.2 -
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N21 |IO_L5P_TOU_N8_AD14P_72 DDR4_DQ71 1.2 -
L29 |IO_L3N_TOL_N5_AD15N_71 DDR4_DQ8 1.2 -
K26 |IO_L5N_TOU_N9 AD14N_71 DDR4_DQ9 1.2 -
A28 | 10_L22N_T3U_N7_DBC_ADON_71 DDR4_DQS0_C 1.2 -
B27 | 10_L22P_T3U_N6_DBC_ADOP_71 DDR4_DQSO0_T 1.2 -
K28 | I0_L4N_TOU_N7_DBC_AD7N_71 DDR4_DQS1_C 1.2 -
K27 IO_L4P_TOU_N6_DBC_AD7P_71 DDR4_DQS1_T 1.2 -
D29 |10_L16N_T2U N7_QBC_AD3N_71 DDR4_DQS2_C 1.2 -
E28 | 10_L16P_T2U N6 _QBC_AD3P_71 DDR4_DQS2_ T 1.2 -
F25 |10_L10ON_T1U N7_QBC_AD4N_71 DDR4 DQS3_C 1.2 -
G25 |10 _L10P_T1U N6 _QBC AD4P 71 DDR4 DQS3_ T 1.2 -
B1l |1O_L22N_T3U_N7_DBC_ADON_73 DDR4 DQS4 C 1.2 -
B12 |10 _L22P_T3U_N6_DBC_ADOP_73 DDR4 DQS4 T 1.2 -
A17 |10_L10N_T1U N7 _QBC_AD4N 73 DDR4 _DQS5_C 1.2 -
A18 |10_L10P_T1U_N6_QBC_AD4P_73 DDR4_DQS5_T 1.2 -
H19 |IO_L4N_TOU_N7_DBC_AD7N_73 DDR4_DQS6_C 1.2 -
J19 IO_L4P_TOU_N6_DBC_AD7P_73 DDR4_DQS6_T 1.2 -
B14 | 10_L16N_T2U N7_QBC_AD3N_73 DDR4_DQS7_C 1.2 -
B15 |10 _L16P_T2U N6 QBC_AD3P 73 DDR4 DQS7_T 1.2 -
M22 | 10_L4N_TOU N7 _DBC_AD7N_72 DDR4_DQS8_C 1.2 -
N22 | 10 _L4P_TOU N6 _DBC_AD7P_72 DDR4_DQS8_T 1.2 -
F20 IO_L15N_T2L_N5 ADI11N_72 DDR4_ODTO 1.2 -
K20 | 10_L7P_T1L_NO_QBC_AD13P_72 DDR4_ODT1 1.2 -
A22 IO _L23N_T3U_N9 72 DDR4_PAR 1.2 -
F24 IO_L18P_T2U_N10_AD2P_72 DDR4_RESET_N 1.2 -
L30 |IO_L3N_TOL_N5_AD15N_70 FIREFLY_0_MODSEL_L 1.8 -
K30 IO_L4P_TOU_N6_DBC_AD7P_70 FIREFLY_1_MODSEL_L 1.8 -
J30 |IO_L4N_TOU_N7_DBC_AD7N_70 FIREFLY_2 MODSEL_L 1.8 -
K31 |IO_L5P_TOU_N8_AD14P_70 FIREFLY_3 MODSEL_L 1.8 -
J31 IO_L5N_TOU_N9_AD14N_70 FIREFLY_4 MODSEL_L 1.8 -
K33 |IO_L6P_TOU_N10_AD6P_70 FIREFLY_5 MODSEL_L 1.8 -
J33 IO_L6N_TOU_N11_AD6N_70 FIREFLY_6_MODSEL_L 1.8 -
L32 IO_TOU_N12_VRP_70 FIREFLY_7 MODSEL_L 1.8 -
J34 | 10_L7P_T1L_NO_QBC_AD13P_70 FIREFLY_8 MODSEL_L 1.8 -
H34 | 10_L7N_TiL _N1_QBC_AD13N_70 FIREFLY_9 MODSEL_L 1.8 -
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H8 MGTREFCLKON_232 FIREFLY_CLK_0O_PIN_N MGT REFCLK -
H9 MGTREFCLKOP_232 FIREFLY_CLK_O_PIN_P MGT REFCLK -
AA10 MGTREFCLKON_229 FIREFLY_CLK_1 PIN_N MGT REFCLK -
AAl1l MGTREFCLKOP_229 FIREFLY_CLK_1_PIN_P MGT REFCLK -
AG10 MGTREFCLK1N_227 FIREFLY_CLK_2_PIN_N MGT REFCLK -
AG11 MGTREFCLK1P_227 FIREFLY_CLK_2_PIN_P MGT REFCLK -
D39 MGTREFCLKON_133 FIREFLY_CLK_3 PIN_N MGT REFCLK -
D38 MGTREFCLKOP_133 FIREFLY_CLK_3_PIN_P MGT REFCLK -
F35 |IO_L8N_T1L_N3_AD5N_70 FIREFLY_INTL_1V8 L 1.8 -
H31 IO_L9P_T1L_N4_AD12P_70 FIREFLY_RESET 1V8 L 1.8 -
G30 |10 _L10P_T1U_N6_QBC_AD4P_70 FIREFLY_SCL_1V8 1.8 -
G31 IO_LON_T1L N5 AD12N_70 FIREFLY_SDA 1V8 1.8 -
BC11 RDWR_FCS B 0 FPGA_FLASH_CEO_L 1.8 -
BD13 DO0_MOSI_0 FPGA_FLASH_DQO 1.8 -
BE12 DO1_DIN_O FPGA_FLASH_DQ1 1.8 -
BD11 D02_0 FPGA_FLASH_DQ2 1.8 -
BE11 D03 0 FPGA_FLASH_DQ3 1.8 -
R37 MGTREFCLKON_130 MEZ_CLK_0_PIN_N MGT REFCLK | -
R36 MGTREFCLKOP_130 MEZ_CLK_0_PIN_P MGT REFCLK | -
AC37 MGTREFCLKON_128 MEZ_CLK_1 PIN_N MGT REFCLK | -
AC36 MGTREFCLKOP_128 MEZ_CLK_1 PIN_P MGT REFCLK -
AG37 MGTREFCLKON_127 MEZ_CLK_2 PIN_N MGT REFCLK -
AG36 MGTREFCLKOP_127 MEZ_CLK_2 PIN_P MGT REFCLK -
AU37 MGTREFCLKON_125 MEZ_CLK_3 PIN_N MGT REFCLK -
AU36 MGTREFCLKOP_125 MEZ_CLK_3 PIN_P MGT REFCLK -
AR10 MGTREFCLK1N_225 PCIE_LCL_REFCLK_PIN_N MGT REFCLK -
AR11 MGTREFCLK1P_225 PCIE_LCL_REFCLK_PIN_P MGT REFCLK -
AV8 MGTREFCLKON_225 PCIE_REFCLKA_PIN_N MGT REFCLK -
AV9 MGTREFCLKOP_225 PCIE_REFCLKA_PIN_P MGT REFCLK -
BB8 MGTREFCLKON_224 PCIE_REFCLKB_PIN_N MGT REFCLK -
BB9 MGTREFCLKOP_224 PCIE_REFCLKB_PIN_P MGT REFCLK -
AT3 MGTYRXNS3_225 PCIE_RXO_N MGT -
AT4 MGTYRXP3_225 PCIE_RXO0_P MGT -
AUl MGTYRXN2_225 PCIE_RX1_N MGT -
AU2 MGTYRXP2_225 PCIE_RX1_P MGT -
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AV3 MGTYRXN1_225 PCIE_RX2_N MGT -
Av4 MGTYRXP1_225 PCIE_RX2_P MGT -
AWl MGTYRXNO_225 PCIE_RX3_N MGT -
AW2 MGTYRXPO_225 PCIE_RX3_P MGT -
AY3 MGTYRXN3_224 PCIE_RX4_N MGT -
AY4 MGTYRXP3_224 PCIE_RX4_P MGT -
BA1l MGTYRXN2_224 PCIE_RX5_N MGT -
BA2 MGTYRXP2_224 PCIE_RX5_P MGT -
BB3 MGTYRXN1_224 PCIE_RX6_N MGT -
BB4 MGTYRXP1_224 PCIE_RX6_P MGT -
BC1 MGTYRXNO_224 PCIE_RX7_N MGT -
BC2 MGTYRXPO_224 PCIE_RX7_P MGT -
AW6 MGTYTXN3_225 PCIE_TXO0_PIN_N MGT -
AW7 MGTYTXP3_225 PCIE_TX0_PIN_P MGT -
BA6 MGTYTXN2_225 PCIE_TX1_PIN_N MGT -
BA7 MGTYTXP2_225 PCIE_TX1_PIN_P MGT -
BC6 MGTYTXN1_225 PCIE_TX2_PIN_N MGT -
BC7 MGTYTXP1_225 PCIE_TX2_PIN_P MGT -
BD8 MGTYTXNO_ 225 PCIE_TX3 PIN_N MGT -
BD9 MGTYTXPO_225 PCIE_TX3 PIN_P MGT -
BD4 MGTYTXN3_224 PCIE_TX4_PIN_N MGT -
BD5 MGTYTXP3_224 PCIE_TX4_PIN_P MGT -
BEG6 MGTYTXNZ2_224 PCIE_TX5_PIN_N MGT -
BE7 MGTYTXP2_224 PCIE_TX5_PIN_P MGT -
BF8 MGTYTXN1_224 PCIE_TX6_PIN_N MGT -
BF9 MGTYTXP1_224 PCIE_TX6_PIN_P MGT -
BF4 MGTYTXNO_224 PCIE_TX7_PIN_N MGT -
BF5 MGTYTXPO_224 PCIE_TX7_PIN_P MGT -
AT19 I0_T3U_N12_PERSTNO_65 PERSTO_1V5 L 15 -
C31 |10 _L16N_T2U_N7_QBC_AD3N_70 PRIMARY_I2C_FPGA_CTRL 1.8 -
BE22 | IO _L4N_TOU_N7_DBC_AD7N_66 QDR2_0_AO 15 -
BA22 I0_T1U_N12_66 QDR2_0_Al 15 -
BF23 IO_L2P_TOL_N2_66 QDR2_0_A10 1.5 -
BA25 |10 _L7P_T1L_NO_QBC_AD13P_66 QDR2_0_All 15 -
BF25 |IO_L1P_TOL_NO_DBC_66 QDR2_0_A12 1.5 -
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BE25 IO_L5N_TOU_N9_AD14N_66 QDR2_0_A13 1.5 -
BE23 | |0 _L4P_TOU N6 _DBC_AD7P_66 QDR2_0_Al4 15 -
AU25 |10 _L16P_T2U N6 _QBC_AD3P_66 QDR2_0_Al5 15 -
AU24 |10_L16N_T2U_N7_QBC_AD3N_66 QDR2_0_Al6 15 -
BA24 IO_L12P_T1U N10_GC_66 QDR2_0_Al7 15 -
BB25 |10_L7N_T1L_N1_QBC_AD13N_66 QDR2_0_A18 15 -
BB24 |IO_L8P_T1L_N2_AD5P_66 QDR2_0_A19 15 -
BB21 IO_L9P_T1L_N4_AD12P_66 QDR2_0_A2 15 -
BD23 |IO_L6N_TOU_N11_AD6N_66 QDR2_0_A20_144 15 -
AW21 |10 _L10P_T1U N6 QBC_AD4P_66 QDR2_0_A21 288 1.5 -
BD21 IO_L3P_TOL_N4_AD15P_66 QDR2_0_A22 NC 15 -
BE21 IO_L3N_TOL_N5_AD15N_66 QDR2_0_A3 1.5 -
BB22 IO_L11P_T1U N8 GC 66 QDR2_0_A4 1.5 -
BA23 IO_L12N_T1U_N11_GC_66 QDR2_0_A5 1.5 -
BC21 IO_L9N_T1L_N5_AD12N_66 QDR2_0_A6 15 -
BC23 |IO_L6P_TOU_N10_AD6P_66 QDR2_0_A7 15 -
BF24 IO_LIN_TOL_N1_DBC_66 QDR2_0_A8 15 -
BC24 |IO_L8N_T1L_N3_ADS5N_66 QDR2_0_A9 15 -
AR16 |l0_L19N_T3L N1 DBC_AD9N D1l 65 QDR2_0 BWSO N 15 -
BA18 'O—LlsN—TZE—D':é:SSC—QBC—AO7' QDR2_0 BWS1_N 1.5 ;
BA20 |I0_L7P_T1L_NO_QBC_AD13P_Al18 65 QDR2_0 _CQ 15 -
AW16 'O—LloP—Tllg:ggggic—AD“p—A' "QDR2_0_CQ"#"™" 1.5 -
AP18 | 10_L20P_T3L_N2_AD1P_D08_65 QDR2_0_DO 15 -
AR20 | 10_L23P_T3U_N8_I2C_SCLK_65 QDR2_0_D1 15 -
AU16 |10 L18N_T2U _N11_AD2N D13 65 QDR2_0 D10 15 -
AV17 'O—L16N—T%L1’:gI;?;C—ADSN—A' QDR2_0 D11 1.5 -
AU17 |IO_L17P_T2U N8 AD10P_D14 65 QDR2_0_D12 15 -
AY18 'O—L13P—T2L—D'\2'g:g'sc ~QBC_A06_- QDR2_0_D13 15 -
AV18 'O—L16P—T%g:gfg%BSC—ADSP—A' QDR2_0_D14 15 -
AW20 |10 _L15P_T2L_N4_AD11P_A02 D18 65 QDR2_0_D15 15 -
AY20 |l0_L15N_T2L_N5 AD1IN_A03_D19 65 QDR2_0_D16 15 -
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AT17 |10 _L18P_T2U N10 AD2P_D12_ 65 QDR2_0_D17 1.5 -
AT20 IO_L23N_T38§B'SZ\__I;ERSTN1_IZC- QDR2_0_D2 15 i
AU20 |I0_L22P_T3U_N6_DBC_ADOP_D04_65 QDR2_0_D3 1.5 -
AU19 |10 _L22N_T3U_N7_DBC_ADON_DO05 65 QDR2_0_D4 1.5 -
AT18 | I0_L21IN_T3L_N5_AD8N_DO07_65 QDR2_0 D5 1.5 -
AR18 | 10 _L21P_T3L_N4_AD8P_DO06_65 QDR2_0_D6 15 -
AR17 | 10_L20N_T3L_N3_ADIN_D09 65 QDR2_0_D7 15 -
AP16 |10 _L19P_T3L_NO_DBC_AD9P_D10 65 QDR2_0_D8 15 -
AV16 |10 _L17N_T2U_N9 AD10ON_D15 65 QDR2_0_D9 15 -
BF22 IO_L2N_TOL_N3_66 QDR2_0_DOFF_N 15 -
AW18 |10 L14N_T2L N3 _GC_A05 D21 65 QDR2 0 K N 15 -
AW19 |10 _L14P T2L N2_GC_A04 D20 65 QDR2 0 K P 15 -
AY25 IO _L15N_T2L_ N5 AD11N_66 QDR2_0_ODT 15 -
BB20 |I0_L7N_T1L_N1_QBC AD13N_A19 65 QDR2_0_QO0 15 -
BF20 |10_L4P_TOU_N6_DBC_AD7P_A24 65 QDR2 0 Q1 15 -
BD16 |IO_L1P_TOL_NO_DBC_RS0_65 QDR2_0_Q10 1.5 -
BC17 | 10_L8N_T1L N3 AD5N_A17_65 QDR2_0_Q11 15 -
BE18 | 10_L3P_TOL_N4_AD15P_A26 65 QDR2_0 Q12 15 -
BF18 | I0_L3N_TOL_N5 AD15N_A27 65 QDR2_0 Q13 15 -
BD19 | IO_L6N_TOU_N11_AD6N_A21 65 QDR2_0_Q14 15 -
BB19 |IO_L11IN_T1U N9 GC_All D27 65 QDR2_0_Q15 15 -
BD20 | IO_L5P_TOU N8 AD14P_A22 65 QDR2_0_Q16 15 -
BA19 |IO_L11P_T1U_N8 GC_A10 D26 65 QDR2_0_Q17 15 -
BE20 | I0_L5N_TOU N9 AD14N_A23 65 QDR2_0_Q2 1.5 -
BF19 |10_L4N_TOU N7_DBC_AD7N_A25 65 QDR2_0_Q3 15 -
BC19 | I0_L6P_TOU_N10_AD6P_A20 65 QDR2_0_Q4 15 -
BE17 IO_L2P_TOL_N2_FOE_B_65 QDR2_0_Q5 1.5 -
BB17 | IO _L8P_T1L_N2_AD5P_A1l6_65 QDR2_0_Q6 1.5 -
BC16 |10 _LON_T1L N5 AD12N_A15 D31 65 QDR2_0_Q7 15 -
AV16 |o_|_10N_T11té1:lr;;§<_3685c_AD4N_A- QDR2 0 08 15 )
BB16 |lO_L9P T1L_N4 AD12P_Al4 D30 65 QDR2_0_Q9 15 -
AY21 |10 _L10N_T1U_N7_QBC_AD4N_66 QDR2_0_RPS_N 15 -
BC22 IO_L11IN_T1U N9 _GC_66 QDR2_0_WPS_N 15 -
Table 11 : AD01474 pinout (continued on next page)
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BC28 I0_T1U_N12_67 QDR2_1_AO 15 -
AU31 |IO_L21N_T3L_N5_AD8SN_67 QDR2_1 Al 15 -
AY27 I0_T2U_N12_67 QDR2_1_Al0 15 -
AT29 |10 _L22P_T3U_N6_DBC_ADOP_67 QDR2_1_All 15 -
AW28 IO_L17N_T2U_N9_ADI10ON_67 QDR2_1_A12 15 -
AV28 IO_L17P_T2U_N8_AD10P_67 QDR2_1_A13 15 -
AU26 | 10_L19P_T3L_NO_DBC_AD9P_67 QDR2_1_Al4 15 -
AR28 |O_L23P_T3U_N8_67 QDR2_1_Al5 15 -
AR27 |O_L24P_T3U_N10_67 QDR2_1_Al6 15 -
AT28 IO _L23N_T3U_N9 67 QDR2_1_A17 1.5 -
AU29 I0_T3U_N12_67 QDR2_1_A18 15 -
AT27 IO_L24N_T3U_N11_67 QDR2_1_A19 1.5 -
AU30 |10_L22N_T3U_N7_DBC_ADON_67 QDR2_1_A2 1.5 -
AW26 IO_L18P_T2U N10_AD2P_67 QDR2_1_A20 144 1.5 -
AV31 IO_L15P_T2L_N4_AD11P 67 QDR2_1_A21 288 15 -
AY26 |IO_L18N_T2U_N11_AD2N_67 QDR2_1_A22_NC 15 -
AW29 |10 _L16N_T2U_N7_QBC_AD3N_67 QDR2_1 A3 15 -
AY31 |IO_L14N_T2L_N3_GC_67 QDR2_1 A4 15 -
BA29 IO_L13N_T2L N1 _GC_QBC_67 QDR2_1 A5 15 -
AW31 IO_L15N_T2L N5 AD1IN_67 QDR2_1 A6 15 -
AV27 |IO_L20N_T3L_N3_ADIN_67 QDR2_1 A7 15 -
AY28 |O_L13P_T2L_NO_GC_QBC_67 QDR2_1 A8 15 -
AU27 IO_L20P_T3L_N2_AD1P_67 QDR2_1_A9 15 -
BB37 |10 _L10P_T1U N6 _QBC_AD4P 68 QDR2_1_BWSO_N 15 -
BE32 IO_L3P_TOL_N4_AD15P_68 QDR2_1 BWS1 N 15 -
AY32 |10 _L16P_T2U_N6_QBC_AD3P_68 QDR2_1_CQ 15 -
BA35 |O_L13P_T2L_NO_GC_QBC_68 "QDR2_1_CQ"#"" 15 -
BC37 |10_L10ON_T1U N7_QBC_AD4N_68 QDR2_1_DO 15 -
BC36 IO _L12P_T1U _N10_GC_68 QDR2_1 D1 15 -
BD31 | I0_L4P_TOU N6 _DBC_AD7P_68 QDR2_1_D10 15 -
BF32 |IO_L3N_TOL_N5_AD15N_68 QDR2_1 D11 15 -
BF33 |IO_L2P_TOL_N2_68 QDR2_1 D12 15 -
BF34 IO_L2N_TOL_N3 68 QDR2_1_D13 1.5 -
BF35 IO_LIN_TOL N1 _DBC 68 QDR2_1_D14 15 -
BE35 IO_L1P_TOL_NO_DBC_68 QDR2_1_D15 1.5 -
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BC32 |IO_L5P_TOU_N8_AD14P_68 QDR2_1 D16 15 -
BD33 |IO_L5N_TOU_N9_AD14N_68 QDR2_1 D17 15 -
BF38 |IO_L8N_T1L_N3_AD5N_68 QDR2_1 D2 15 -
BE38 |IO_L8P_T1L_N2_AD5P_68 QDR2_1 D3 15 -
BF37 |10 _L7N_T1L_N1_QBC_AD13N_68 QDR2_1_D4 15 -
BE37 | 10_L7P_T1L_NO_QBC_AD13P_68 QDR2_1 D5 15 -
BD36 |IO_L12N_T1U_N11_GC_68 QDR2_1 D6 15 -
BD35 IO_L11N_T1U_N9_GC_68 QDR2_1 D7 15 -
BC34 IO_L11P_T1U_N8_GC_68 QDR2_1 D8 15 -
BE31 | I0_L4N_TOU N7 _DBC_AD7N_68 QDR2_1_D9 1.5 -
AV26 | 10 _L19N_T3L_N1_DBC_ADON 67 QDR2_1_DOFF_N 15 -
BD38 IO_LON_T1L N5 AD12N_68 QDR2_1 K N 1.5 -
BC38 IO_L9P_T1L_N4 AD12P 68 QDR2_1 K P 1.5 -
AT30 IO_L21P_T3L_N4_AD8P_67 QDR2_1_ODT 1.5 -
AW36 IO_L18P_T2U_N10_AD2P_68 QDR2_1_QO0 15 -
AW35 IO_L17P_T2U_N8_AD10P_68 QDR2_1 Q1 15 -
AV32 |IO_L21N_T3L_N5_AD8SN_68 QDR2_1_Q10 15 -
AW33 | 10_L19P_T3L_NO_DBC_AD9P_68 QDR2_1_ Q11 15 -
AV33 IO_L20P_T3L_N2_AD1P_68 QDR2_1 Q12 15 -
BB34 IO_L14P _T2L_N2_GC_68 QDR2_1 Q13 15 -
BB35 IO _L14N_T2L_N3_GC_68 QDR2_1_Q14 15 -
BB36 | 10 _L13N_T2L_N1_GC_QBC 68 QDR2_1 Q15 15 -
AW34 |IO_L20N_T3L_N3_AD1N_68 QDR2_1 Q16 15 -
AU34 |10 _L22P_T3U_N6_DBC_ADOP_68 QDR2_1 Q17 15 -
AY36 |IO_L18N_T2U_N11_AD2N_68 QDR2_1 Q2 15 -
AY35 IO_L17N_T2U_N9_ADI10ON_68 QDR2_1 Q3 15 -
BA34 I0_T2U_N12_68 QDR2_1 Q4 15 -
BA33 |10_L16N_T2U N7_QBC_AD3N_68 QDR2_1_Q5 15 -
AY33 | 10_L19N_T3L_N1_DBC_AD9N_68 QDR2_1 Q6 15 -
BB32 |IO_L15N_T2L_N5 AD11N_68 QDR2_1_Q7 15 -
BA32 IO_L15P_T2L_N4_AD11P_68 QDR2_1 Q8 15 -
AU32 IO_L21P_T3L_N4_AD8P_68 QDR2_1_Q9 15 -
AW30 IO_L14P_T2L_N2_GC_67 QDR2_1_RPS N 1.5 -
AV29 |10 _L16P_T2U N6 _QBC_AD3P 67 QDR2_1_WPS N 15 -
F32 IO_L12N_T1U_N11_GC_70 REFCLK200_0_PIN_N 1.8 -
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G32 0 _L12P_T1U N10_GC_70 REFCLK200 0 _PIN_P 1.8 -
AY22 IO_L13N_T2L_N1_GC_QBC_66 REFCLK200_ 1 _PIN_N 1.8 -
AW23 | 10 _L13P_T2L_NO_GC_QBC_66 REFCLK200_1_PIN_P 1.8 -
BC27 IO_L11IN_T1U_N9_GC_67 REFCLK200_ 2 PIN_N 1.8 -
BB27 IO_L11P_T1U_N8_GC_67 REFCLK200_2_PIN_P 1.8 -
H22 IO_L11N_T1U_N9 GC 72 REFCLK200_3 PIN_N 1.8 -
H23 IO_L11P_T1U_N8_GC_72 REFCLK200_3 PIN_P 1.8 -
AY15 IO_L6N_HDGC_AD6N_88 SI5328 0_CLKIN1_N 1.8 -
AW15 IO_L6P_HDGC_AD6P_88 SI5328 0 _CLKIN1_P 1.8 -
AA37 MGTREFCLK1IN_128 SI5328_0_CLKIN2_N MGT REFCLK -
AA36 MGTREFCLK1P_128 SI5328_0_CLKIN2_P MGT REFCLK -
L37 MGTREFCLKON_131 S15328 0_CLKOUT1_PIN_N MGT REFCLK -
L36 MGTREFCLKOP_131 SI15328 0_CLKOUT1_PIN_P MGT REFCLK -
w37 MGTREFCLKON_129 SI5328 0_CLKOUT2_PIN_N MGT REFCLK | -
W36 MGTREFCLKOP_129 SI15328 0_CLKOUT2_PIN_P MGT REFCLK -
BF15 |IO_L1P_AD11P_88 SI5328 0_INT_C1B 1.8 -
BF14 IO_L1IN_ADIIN_88 SI5328 0 _LOL 1.8 -
AR15 IO_L10P_AD2P_88 SI5328 0 RST_L 1.8 -
AW14 IO_L7N_HDGC_ADS5N_88 SI15328 1 _CLKIN1_N 1.8 -
AV14 IO_L7P_HDGC_AD5P_88 SI15328 1 _CLKIN1 P 1.8 -
AE37 MGTREFCLK1N_127 S15328 1 CLKIN2_N MGT REFCLK -
AE36 MGTREFCLK1P_127 S15328 1 CLKIN2_P MGT REFCLK -
AL37 MGTREFCLKON_126 S15328 1 CLKOUT1_PIN_N MGT REFCLK -
AL36 MGTREFCLKOP_126 SI15328 1 CLKOUT1_PIN_P MGT REFCLK -
AY39 MGTREFCLKON_124 S15328 1 CLKOUTZ2_PIN_N MGT REFCLK -
AY38 MGTREFCLKOP_124 S15328 1 _CLKOUTZ2_PIN_P MGT REFCLK -
BD15 |IO_L2P_AD10P_88 SI5328_1_INT_C1B 1.8 -
BE15 |IO_L2N_AD10ON_88 SI15328 1 _LOL 1.8 -
AT15 |IO_L10N_AD2N_88 SI5328 1 RST L 1.8 -
BB15 |IO_L5N_HDGC_AD7N_88 SI5328 2 _CLKIN1_N 1.8 -
BA15 IO_L5P_HDGC_AD7P_88 SI5328 2 _CLKIN1_P 1.8 -
W10 MGTREFCLK1N_229 S15328_2_CLKINZ2_N MGT REFCLK -
W11 MGTREFCLK1P_229 SI5328_2 CLKIN2_P MGT REFCLK -
D8 MGTREFCLKON_233 SI5328 2 CLKOUT1_PIN_N MGT REFCLK -
D9 MGTREFCLKOP_233 SI5328 2 CLKOUT1_PIN_P MGT REFCLK | -
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ulo0 MGTREFCLKON_230 S15328 2 CLKOUTZ2_PIN_N MGT REFCLK -
U1l MGTREFCLKOP_230 S15328 2 CLKOUTZ2_PIN_P MGT REFCLK -
BC14 IO_L3P_AD9P_88 SI5328_2 INT_C1B 1.8 -
BD14 IO_L3N_AD9N_88 SI15328 2 LOL 1.8 -
AP15 |IO_L11P_AD1P_88 SI5328 2 RST L 1.8 -
AU14 |IO_L8N_HDGC_AD4N_88 SI5328_3_CLKIN1_N 1.8 -
AU15 IO_L8P_HDGC_AD4P_88 SI5328_3_CLKIN1_P 1.8 -
AL10 MGTREFCLK1N_226 S15328_3 CLKINZ2_N MGT REFCLK -
AL11 MGTREFCLK1P_226 S15328_3_CLKINZ2_P MGT REFCLK -
AJ10 MGTREFCLKON_227 SI5328 3 CLKOUT1_PIN_N MGT REFCLK -
AJ1l MGTREFCLKOP_227 SI5328_3 CLKOUT1_PIN_P MGT REFCLK -
H39 MGTREFCLKON_132 S15328 3 CLKOUT2_PIN_N MGT REFCLK -
H38 MGTREFCLKOP_132 SI15328 3 CLKOUT2_PIN_P MGT REFCLK -
BA14 |O_L4P_ADS8P_88 SI5328 3 INT_C1B 1.8 -
BB14 IO_L4N_ADSN_88 SI5328 3 LOL 1.8 -
AP14 IO_L11IN_ADIN_88 SI5328 3 RST L 1.8 -
AT13 IO_L9N_AD3N_88 SI5328_SCL 1.8 -
AT14 |IO_L9P_AD3P_88 SI5328_SDA 1.8 -
L13 IO_L1P_AD15P_93 SPARE_SCL 1.8 -
K13 IO_LIN_AD15N_93 SPARE_SDA 1.8 -
M14 |IO_L2P_AD14P_93 SPARE_WP 1.8 -
M16 |IO_L4P_AD12P_93 SRVC_MD_L_1V8 1.8 -
H16 |IO_L8N_HDGC_93 USR_SW_0 1.8 -
G16 IO_L9P_AD11P_93 USR_SW_1 1.8 -
Table 11 : AD01474 pinout
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De-ll—;?/C(eps) I:rerre:;:teh FEﬁA FPGA Pin Name Signal Name
(mm)
414 71 AE45 MGTFRXP1_128 MGT_128_RX1_P
414 71 AE46 MGTFRXN1_128 MGT_128_RX1_N
435 74 AH44 MGTFRXN2_127 MGT_127_RX2_N
435 74 AH43 MGTFRXP2_127 MGT_127_RX2_P
443 76 AG45 MGTFRXP3_127 MGT_127_RX3_P
443 76 AG46 MGTFRXN3_127 MGT_127 RX3_N
444 76 AJ40 MGTFTXP3_127 MGT 127 TX3 P
444 76 AJ41 MGTFTXN3_127 MGT_127 TX3_N
448 77 AH38 MGTFTXPO_128 MGT_128 TX0_P
449 77 AH39 MGTFTXNO_128 MGT_128 TX0_N
453 77 AC45 MGTFRXP3_128 MGT_128 RX3 P
453 77 AC46 MGTFRXN3_128 MGT_128 RX3 N
458 78 AF43 MGTFRXPO_128 MGT_128 RX0_P
458 78 AF44 MGTFRXNO_128 MGT_128 RX0_N
481 82 AG40 MGTFTXP1_128 MGT_128_TX1 P
481 82 AK39 MGTFTXN2_127 MGT_127_TX2_N
481 82 AK38 MGTFTXP2_127 MGT_127_TX2_P
481 82 AG41 MGTFTXN1_128 MGT_128_TX1 N
495 85 AL40 MGTFTXP1_127 MGT_127_TX1 P
495 85 AL41 MGTFTXN1_127 MGT_127_TX1_N
499 85 AJ46 MGTFRXN1_127 MGT_127_RX1_N
499 85 AJ45 MGTFRXP1_127 MGT_127_RX1_P
500 85 AK44 MGTFRXNO_127 MGT_127_RXO0_N
500 86 AK43 MGTFRXPO0_127 MGT_127_RX0_P
520 89 AF38 MGTFTXP2_128 MGT_128_TX2_P
520 89 AF39 MGTFTXN2_128 MGT_128_TX2_N
522 89 AA45 MGTFRXP1_129 MGT_129 RX1_P
522 89 AA46 MGTFRXN1_129 MGT_129 RX1_N
531 91 AD43 MGTFRXP2_128 MGT_128 RX2_P
531 91 AD44 MGTFRXN2_128 MGT_128 RX2_N
539 92 AE40 MGTFTXP3_128 MGT_128 TX3 P
539 92 AE41 MGTFTXN3_128 MGT_128 TX3 N
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548 94 AM38 MGTFTXPO_127 MGT_127_TX0_P
548 94 AM39 MGTFTXNO_127 MGT_127_TXO0_N
572 98 AM44 MGTFRXN2_126 MGT_126_RX2_N
572 98 AMA43 MGTFRXP2_126 MGT_126_RX2_P
573 98 AN41 MGTFTXN3_126 MGT_126_TX3_N
573 98 AN40 MGTFTXP3_126 MGT_126_TX3_P
575 98 AL46 MGTFRXN3_126 MGT_126_RX3_N
575 98 AL45 MGTFRXP3_126 MGT_126_RX3_P
591 101 AD38 MGTFTXPO_129 MGT_129_TXO0_P
591 101 AD39 MGTFTXNO_129 MGT_129 TXO_N
594 101 W45 MGTFRXP3_129 MGT_129 RX3_P
597 102 W46 MGTFRXN3_129 MGT_129 RX3_N
603 103 AB43 MGTFRXPO_129 MGT_129 RX0 P
603 103 AB44 MGTFRXNO_129 MGT_129 RX0_N
606 103 AC40 MGTFTXP1_129 MGT_129 TX1 P
606 104 AC41 MGTFTXN1_129 MGT_129 TX1 N
620 106 AP38 MGTFTXP2_126 MGT_126_TX2_P
620 106 AP39 MGTFTXN2_126 MGT_126_TX2_N
639 109 AR41 MGTFTXN1_126 MGT_126_TX1 N
639 109 AR40 MGTFTXP1_126 MGT_126_TX1 P
643 110 AN46 MGTFRXN1_126 MGT_126_RX1 N
643 110 AN45 MGTFRXP1_126 MGT_126 RX1 P
644 110 AP43 MGTFRXPO_126 MGT_126_RX0_P
644 110 AP44 MGTFRXNO_126 MGT_126_RXO0_N
663 113 AB38 MGTFTXP2_129 MGT_129 TX2_P
663 113 AB39 MGTFTXN2_129 MGT_129 TX2_N
667 114 u45 MGTFRXP1_130 MGT_130_RX1_P
667 114 u46 MGTFRXN1_130 MGT_130_RX1_N
675 115 Y43 MGTFRXP2_129 MGT_129 RX2_P
675 115 Y44 MGTFRXN2_129 MGT_129 RX2_N
678 116 AA40 MGTFTXP3_129 MGT_129 _TX3_ P
678 116 AA41 MGTFTXNS3_129 MGT_129 TX3_N
692 118 AT38 MGTFTXPO_126 MGT_126_TX0_P
693 118 AT39 MGTFTXNO_126 MGT_126 TX0_N
715 122 AT44 MGTFRXN2_125 MGT_125 RX2_N
Table 12 : SFP delays (continued on next page)
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(mm)
716 122 AT43 MGTFRXP2_125 MGT_125_RX2_P
716 122 AU40 MGTFTXP3_125 MGT_125_TX3_P
716 122 AU41 MGTFTXN3_125 MGT_125_TX3_N
720 123 AR45 MGTFRXP3_125 MGT_125_RX3_P
720 123 AR46 MGTFRXN3_125 MGT_125_RX3_N
735 126 Y39 MGTFTXNO_130 MGT_130_TXO0_N
736 126 Y38 MGTFTXPO0_130 MGT_130_TXO0_P
741 127 R45 MGTFRXP3_130 MGT_130_RX3_P
741 127 R46 MGTFRXN3_130 MGT_130_RX3_N
750 128 V43 MGTFRXPO_130 MGT_130_RX0_P
750 128 V44 MGTFRXNO_130 MGT_130_RXO0_N
750 128 W40 MGTFTXP1_130 MGT_130_TX1 P
751 128 w41 MGTFTXN1_ 130 MGT_130_TX1_N
756 129 AW41 MGTFTXN2_125 MGT_125 TX2_N
757 129 AW40 MGTFTXP2_125 MGT_125 TX2 P
787 134 AU45 MGTFRXP1_125 MGT_125 RX1 P
787 134 BA41 MGTFTXN1_125 MGT_125 TX1 N
787 134 AU46 MGTFRXN1_125 MGT_125 RX1 N
787 135 BA40 MGTFTXP1_125 MGT_125 TX1 P
787 135 AV44 MGTFRXNO_125 MGT_125 RX0_N
787 135 AV43 MGTFRXPO0_125 MGT_125_RX0_P
807 138 V39 MGTFTXN2_130 MGT_130_TX2_N
809 138 V38 MGTFTXP2_130 MGT_130_TX2_P
809 138 N46 MGTFRXN1_131 MGT_131_RX1_N
809 138 N45 MGTFRXP1_131 MGT_131_RX1 P
820 140 BB42 MGTFTXPO_125 MGT_125_TXO0_P
820 140 BB43 MGTFTXNO_125 MGT_125_TXO0_N
822 140 T43 MGTFRXP2_130 MGT_130_RX2_P
822 140 T44 MGTFRXN2_130 MGT_130_RX2_N
822 141 u40 MGTFTXP3_130 MGT_130_TX3_P
823 141 u41 MGTFTXN3_130 MGT_130_TX3_N
854 146 BC40 MGTFTXP3_124 MGT_124_TX3_P
854 146 BC41 MGTFTXN3_124 MGT_124 TX3_N
859 147 AW46 MGTFRXN3_124 MGT_124 RX3_N
859 147 AW45 MGTFRXP3_124 MGT_124 RX3_P
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861 147 AY44 MGTFRXN2_124 MGT_124_RX2_N
861 147 AY43 MGTFRXP2_124 MGT_124_RX2_P
877 150 T38 MGTFTXPO_131 MGT_131_TXO0_P
877 150 L46 MGTFRXN3_131 MGT_131_RX3_N
877 150 T39 MGTFTXNO_131 MGT_131_TXO0_N
877 150 L45 MGTFRXP3_131 MGT_131_RX3_P
889 152 R40 MGTFTXP1_131 MGT_131_TX1 P
889 152 R41 MGTFTXN1_131 MGT_131_TX1_N
892 152 P43 MGTFRXPO0_131 MGT_131_RXO0_P
892 152 P44 MGTFRXNO_131 MGT_131_RXO_N
894 153 BD43 MGTFTXN2_124 MGT_124 TX2_N
895 153 BD42 MGTFTXP2_124 MGT_124 TX2 P
915 156 BC45 MGTFRXPO_124 MGT_124 RX0_P
915 156 BC46 MGTFRXNO_124 MGT_124 RX0_N
928 159 BE40 MGTFTXP1_124 MGT_124 TX1 P
928 159 BE41 MGTFTXN1_124 MGT 124 TX1 N
930 159 BA45 MGTFRXP1_124 MGT_124 RX1 P
930 159 BA46 MGTFRXN1_124 MGT_124 RX1 N
948 162 P38 MGTFTXP2_131 MGT 131 _TX2 P
948 162 P39 MGTFTXN2_ 131 MGT_131_TX2 N
961 164 BF43 MGTFTXNO_124 MGT_124_TXO0_N
963 165 M44 MGTFRXN2_131 MGT_131_RX2_N
963 165 M43 MGTFRXP2_131 MGT_131_RX2_P
963 165 BF42 MGTFTXP0_124 MGT_124_TXO0_P
966 165 N40 MGTFTXP3_131 MGT_131_TX3_P
966 165 N41 MGTFTXN3_131 MGT_131_TX3_N
Table 12 : SFP delays
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Appendix C: QSFP delays

Delay (ps) L(?:r?]t)h FISEA FPGA Pin Name Signal Name
1191 272 J2 MGTFRXP1_232 FIREFLY_1_RX1_P
1192 272 J1 MGTFRXN1_232 FIREFLY_1_RX1 N
1211 276 Gl MGTFRXN3_232 FIREFLY_1_RX3_N
1211 276 G2 MGTFRXP3_232 FIREFLY_1_RX3_P
1213 276 K3 MGTFRXNO_232 FIREFLY_1_RXO_N
1213 276 K4 MGTFRXP0_232 FIREFLY_1_RXO0_P
1229 279 H3 MGTFRXN2_232 FIREFLY_1_RX2_N
1229 279 H4 MGTFRXP2_232 FIREFLY_1_RX2_P
1232 279 AA1 MGTFRXN1_229 FIREFLY_3_RX1_N
1232 279 AA2 MGTFRXP1_229 FIREFLY_3_RX1_P
1254 283 w1 MGTFRXN3_229 FIREFLY_3_RX3_N
1254 283 W2 MGTFRXP3_229 FIREFLY_3_RX3_P
1260 284 AB3 MGTFRXNO_229 FIREFLY_3 RXO_N
1260 284 AB4 MGTFRXPO_229 FIREFLY_3 RX0_P
1265 285 L6 MGTFTXN1_232 FIREFLY_1 TX1_N
1265 285 L7 MGTFTXP1_232 FIREFLY_1 TX1 P
1269 285 K8 MGTFTXN2_232 FIREFLY 1 TX2 N
1269 285 K9 MGTFTXP2_232 FIREFLY 1_TX2 P
1273 286 AB8 MGTFTXN2_229 FIREFLY_3 TX2_N
1273 286 AB9 MGTFTXP2_229 FIREFLY_3 TX2_P
1277 287 Y3 MGTFRXN2_229 FIREFLY 3 RX2 N
1277 287 Y4 MGTFRXP2_229 FIREFLY 3 RX2_P
1279 287 E1l MGTFRXN1_ 233 FIREFLY 0 _RX1_N
1279 287 E2 MGTFRXP1_233 FIREFLY_0_RX1_P
1284 288 AAB MGTFTXN3_229 FIREFLY_3_TX3_N
1284 288 AA7 MGTFTXP3_229 FIREFLY_3_TX3_P
1285 288 J6 MGTFTXN3_232 FIREFLY_1_TX3_N
1285 288 J7 MGTFTXP3_232 FIREFLY_1_TX3_ P
1291 289 AC6 MGTFTXN1_229 FIREFLY_3_TX1_N
1292 289 AC7 MGTFTXP1_229 FIREFLY_3_TX1_P
1298 290 F3 MGTFRXNO_233 FIREFLY_O_RXO_N
1298 291 F4 MGTFRXPO0_233 FIREFLY_0_RXO0_P
1302 291 M9 MGTFTXPO0_232 FIREFLY_1_TXO_P
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Delay (ps) L(?:r?]t)h FEEA FPGA Pin Name Signal Name
1303 291 M8 MGTFTXNO_232 FIREFLY_1_TXO0_N
1307 292 B3 MGTFRXN3_233 FIREFLY_0_RX3_N
1307 292 B4 MGTFRXP3_233 FIREFLY_O RX3 P
1321 294 D3 MGTFRXN2_233 FIREFLY_0_RX2_N
1321 294 D4 MGTFRXP2_233 FIREFLY 0 _RX2_P
1335 297 ADS8 MGTFTXNO_229 FIREFLY_3_TX0_N
1335 297 AD9 MGTFTXP0_229 FIREFLY_3_TXO0_P
1337 297 C6 MGTFTXN2_233 FIREFLY_0_TX2_N
1337 297 Cc7 MGTFTXP2_233 FIREFLY_0_TX2_P
1357 301 A6 MGTFTXN3_233 FIREFLY_O_TX3_N
1357 301 A7 MGTFTXP3_233 FIREFLY_0_TX3_P
1361 301 N1 MGTFRXN1_231 FIREFLY_2_RX1 N
1361 301 N2 MGTFRXP1_231 FIREFLY_2_RX1_P
1371 303 E6 MGTFTXN1_233 FIREFLY_O_TX1_N
1371 303 E7 MGTFTXP1_233 FIREFLY_O_TX1_P
1386 305 P3 MGTFRXNO_231 FIREFLY_2_RXO0_N
1386 305 P4 MGTFRXP0_231 FIREFLY_2_RXO0_P
1390 306 L1 MGTFRXN3_231 FIREFLY_2_RX3_N
1390 306 L2 MGTFRXP3_231 FIREFLY_2 _RX3_P
1393 307 AE1 MGTFRXN1_228 FIREFLY_5 RX1_N
1393 307 AE2 MGTFRXP1_228 FIREFLY 5 RX1 P
1395 307 P8 MGTFTXN2_231 FIREFLY_2 TX2_N
1395 307 P9 MGTFTXP2_231 FIREFLY 2 TX2 P
1405 309 R6 MGTFTXN1_231 FIREFLY 2 TX1 N
1405 309 R7 MGTFTXP1_231 FIREFLY 2 TX1 P
1408 309 M4 MGTFRXP2_231 FIREFLY 2 RX2_P
1409 309 M3 MGTFRXN2_231 FIREFLY 2 RX2 N
1411 310 G6 MGTFTXNO_233 FIREFLY_0_TXO0_N
1411 310 G7 MGTFTXPO_233 FIREFLY_0_TX0_P
1411 310 N6 MGTFTXN3_231 FIREFLY_2_TX3_N
1411 310 N7 MGTFTXP3_231 FIREFLY_2_TX3_ P
1412 310 AF8 MGTFTXN2_228 FIREFLY_5_TX2_N
1413 310 AF9 MGTFTXP2_228 FIREFLY_5_TX2_P
1413 310 AE6 MGTFTXN3_228 FIREFLY_5_TX3_N
1413 310 AE7 MGTFTXP3_228 FIREFLY_5_TX3_P
1417 311 AF3 MGTFRXNO_228 FIREFLY_5_RXO0_N
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Delay (ps) L(?:r?]t)h FEEA FPGA Pin Name Signal Name
1417 311 AF4 MGTFRXPO_228 FIREFLY_5 RX0_P
1418 311 AC2 MGTFRXP3_228 FIREFLY_5 RX3 P
1419 311 AC1 MGTFRXN3_228 FIREFLY_5 RX3_N
1438 314 AG6 MGTFTXN1_228 FIREFLY_5 TX1_N
1438 314 AG7 MGTFTXP1_228 FIREFLY 5 TX1 P
1445 315 AD3 MGTFRXN2_228 FIREFLY 5 RX2 N
1445 315 AD4 MGTFRXP2_228 FIREFLY_5_RX2_P
1447 316 T8 MGTFTXNO_231 FIREFLY_2_TXO_N
1447 316 T9 MGTFTXP0_231 FIREFLY_2_TXO0_P
1452 317 AT8 MGTFTXNO_226 FIREFLY_7_TXO_N
1452 317 AT9 MGTFTXPO_226 FIREFLY_7_TXO0_P
1469 320 AP8 MGTFTXN2_226 FIREFLY_7_TX2_N
1470 320 AP9 MGTFTXP2_226 FIREFLY_7_TX2_P
1474 320 U1l MGTFRXN1_230 FIREFLY_4_RX1_N
1474 320 u2 MGTFRXP1_230 FIREFLY_4_RX1_P
1479 321 AH8 MGTFTXNO_228 FIREFLY_5_TXO_N
1479 321 AH9 MGTFTXPO_228 FIREFLY_5_TXO0_P
1491 323 ARG MGTFTXN1_226 FIREFLY_7_TX1_N
1491 323 AR7 MGTFTXP1_226 FIREFLY_7_TX1_P
1498 325 V3 MGTFRXNO_230 FIREFLY_4 RX0_N
1498 325 V4 MGTFRXPO_230 FIREFLY_4 RX0_P
1504 326 R1 MGTFRXN3_230 FIREFLY_4 RX3 N
1504 325 R2 MGTFRXP3_230 FIREFLY_4 RX3 P
1505 326 V8 MGTFTXN2_230 FIREFLY 4 TX2 N
1505 326 V9 MGTFTXP2_230 FIREFLY 4 TX2 P
1509 326 AN6 MGTFTXN3_226 FIREFLY_7_TX3_N
1509 326 AN7 MGTFTXP3_226 FIREFLY 7 TX3 P
1519 328 T3 MGTFRXN2_230 FIREFLY 4 RX2 N
1519 328 T4 MGTFRXP2_230 FIREFLY 4 RX2_P
1521 329 U6 MGTFTXN3_230 FIREFLY_4_TX3_N
1521 329 u7 MGTFTXP3_230 FIREFLY_4_TX3_P
1525 329 W6 MGTFTXN1_230 FIREFLY_4_TX1_N
1525 329 w7 MGTFTXP1_230 FIREFLY_4_TX1_P
1528 330 AMS MGTFTXNO_227 FIREFLY_6_TXO_N
1528 330 AM9 MGTFTXPO_227 FIREFLY_6_TXO0_P
1545 333 AK8 MGTFTXN2_227 FIREFLY_6_TX2_N
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1545 333 AK9 MGTFTXP2_227 FIREFLY_6_TX2_P
1566 336 AL6 MGTFTXN1_227 FIREFLY 6_TX1 N
1566 336 AL7 MGTFTXP1_227 FIREFLY 6_TX1 P
1567 336 AL1 MGTFRXN3_226 FIREFLY_7_RX3_N
1567 336 AL2 MGTFRXP3_226 FIREFLY 7 RX3_P
1569 337 AM3 MGTFRXN2_226 FIREFLY 7 _RX2_N
1569 337 AM4 MGTFRXP2_226 FIREFLY_7_RX2_P
1570 337 Y9 MGTFTXPO_230 FIREFLY_4_TXO0_P
1570 337 Y8 MGTFTXNO_230 FIREFLY_4_TXO0_N
1581 339 AP3 MGTFRXNO_226 FIREFLY_7_RXO0_N
1581 339 AP4 MGTFRXPO0_226 FIREFLY_7_RXO0_P
1590 340 AJ6 MGTFTXN3_227 FIREFLY_6_TX3_N
1590 340 AJ7 MGTFTXP3_227 FIREFLY_6_TX3_P
1618 345 AN1 MGTFRXN1_226 FIREFLY_7_RX1_N
1618 345 AN2 MGTFRXP1_226 FIREFLY_7_RX1_P
1644 349 AK3 MGTFRXNO_227 FIREFLY_6_RXO0_N
1644 349 AK4 MGTFRXPO0_227 FIREFLY_6_RXO0_P
1644 350 AH3 MGTFRXN2_227 FIREFLY_6_RX2_N
1644 350 AH4 MGTFRXP2_227 FIREFLY_6_RX2_P
1652 351 AG1 MGTFRXN3_227 FIREFLY_6_RX3_N
1652 351 AG2 MGTFRXP3_227 FIREFLY_6 RX3 P
1685 357 AJ1 MGTFRXN1_227 FIREFLY_6_RX1_N
1685 357 AJ2 MGTFRXP1_227 FIREFLY 6 RX1 P
2013 426 G46 MGTFRXN3_132 FIREFLY_8 RX3_N
2013 426 G45 MGTFRXP3_132 FIREFLY_8 RX3 P
2020 428 H44 MGTFRXN2_132 FIREFLY_8 RX2_N
2020 428 H43 MGTFRXP2_132 FIREFLY 8 RX2_ P
2023 428 A4l MGTFTXN3 133 FIREFLY 9 TX3 N
2023 428 A40 MGTFTXP3_133 FIREFLY 9 TX3 P
2026 429 D44 MGTFRXN2_133 FIREFLY_9_RX2_N
2026 429 D43 MGTFRXP2_133 FIREFLY_9 RX2_P
2031 429 K44 MGTFRXNO_132 FIREFLY_8_RXO0_N
2031 429 K43 MGTFRXP0_132 FIREFLY_8_RXO0_P
2031 429 B44 MGTFRXN3_133 FIREFLY_9_RX3_N
2031 429 B43 MGTFRXP3_133 FIREFLY_9 RX3_P
2035 430 Fa4 MGTFRXNO_133 FIREFLY_9_RXO0_N
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2035 430 F43 MGTFRXPO_133 FIREFLY_9 RX0_P
2045 432 E46 MGTFRXN1_133 FIREFLY_9 RX1 N
2045 432 E45 MGTFRXP1_133 FIREFLY_9 RX1 P
2047 432 c41 MGTFTXN2_133 FIREFLY_9 TX2_N
2047 432 C40 MGTFTXP2_133 FIREFLY 9 TX2 P
2049 433 E41 MGTFTXN1_133 FIREFLY 9 TX1 N
2049 433 E40 MGTFTXP1_133 FIREFLY_9 TX1_P
2074 437 J45 MGTFRXP1_132 FIREFLY_8 RX1 P
2075 437 J46 MGTFRXN1_132 FIREFLY_8 RX1 N
2081 438 J41 MGTFTXN3_132 FIREFLY_8 TX3_N
2081 438 J40 MGTFTXP3_132 FIREFLY_8 TX3_P
2086 439 G41 MGTFTXNO_133 FIREFLY_9 TXO_N
2086 439 G40 MGTFTXPO_133 FIREFLY_9 TXO0_P
2117 444 K39 MGTFTXN2_132 FIREFLY_8 TX2_N
2117 444 K38 MGTFTXP2_132 FIREFLY_8 TX2_P
2144 449 M39 MGTFTXNO_132 FIREFLY_8 TXO0_N
2144 449 M38 MGTFTXPO_132 FIREFLY_8_TXO0_P
2187 456 L40 MGTFTXP1_132 FIREFLY_8 TX1_P
2188 456 L41 MGTFTXN1_132 FIREFLY_8 TX1_N
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Appendix D: System Sensors and Monitoring

Device

ROMED4D-2T
(MB)

MB-PSU(PMBus)

IPMI

VPPM EFGH
LAN_12V
18VSB

1.8V

BAT

3V

5V

12v
LAN_083V
PSU1VIN
PSU2VIN
PSU1I0UT
PSU2I0UT
CPU1Temp
MBTemp
Card Side Temp
DDR4_ATemp
DDR4_BTemp

FANTrelated sensors(...)

Device

Sensor

RPSU+ PDB
(PMBus)

CAPABILITY
\VOUT_MODE

STATUS WORD
STATUS_12V_VOUT
STATUS_12V_OUT
STATUS_TEMPERATURE
STATUS MFR SPECIFIC
READ_12V_VOUT
READ_12V_IOUT
READ_TEMPERATURE 1(1)
READ_12V_POUT

MFR_ID

MFR_MODEL
MFR_REVSION
MFR_SERAL
MFR_POUT_MAX
MFR_AMBIENT_MAX
STATUS PDB

READ_3V3 VOUT
READ_3V3 I0UT
READ_3V3 POUT
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VOUT_OV._FAULT(12V)
VOUT_OV_WARNING(12V)
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3V3_UV_FAULT

3V3 OV_FAULT
5V_UV_FAULT
5V_OV_FAULT

3V3 JOUT_OC_FAULT
3V3 IOUT_OC_WARNING
5V_IOUT_OC_FAULT
5V_IOUT_OC_WARNING
PSU1_FAULT

PSU2_FAULT

PSU1 PLUGHN/OUT._STATUS
PSU2PLUGHNOUT _STATUS
POWER GOOD#

PSON#

MFR_ID

MFR_MODEL
MFR_REVSION

MFR _SERAL

]

Standby

®
2
2
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MFR_POUT_MAX
MFR_AMBIENT_MAX
PSUPDB Device

Device

Sensor

AD01474
(FPGA)

ETC

EC

ADCO00(12V AUXrail)
ADCO1(12V rail)

ADCO02(12V current)
ADCO3(3.3V AUXrail)
ADCO04(3.3V rail)

ADCO05(3.3V VCCOrail (intemal))
ADCO06(1.8Vrail (internal))
ADCO7(1.5Vrail (internal))
ADCO08(1.5V AUXrail (internal))
ADCO09(1.2V AVTT (intemal))
ADC10(1.2Vrail (intemal))
ADC11(0.88V AVCC(internal))
ADC12(FPGAcore rail (intemal))
ADC13(FMCVAd; rail (internal))
TMPOO (uCinternal temp.(°C))
TMPO1 (Board temp.(°C))
TMPO2 (Board temp.(°C))
TMPO3 (FPGAtemp.(°C))
MEZ_STATO

MEZ_STAT1

MEZ_STAT2

MEZ_STAT3

CRD_STATO

CRD_STAT1

CRD_STAT2

CRD_STAT3

SI5338_STAT

SI5338 ERR

ADC_STAT00

ADC_STATO1

ADC_STAT02

ADC_STAT03

ADC_STAT04

ADC_STAT05

ADC_STAT06

ADC_STAT07

ADC_STAT08

ADC_STAT09

ADC_STAT10

ADC_STAT11

ADC_STAT12

ADC_STAT13

TMP_STAT00

TMP_STATO1

TMP_STAT02

TMP_STAT03

ADO01475
32x SFP

tx_fault
tx_disable
mod_abs

rsO

rx_los

rs1

Module 12C
Link Active LED

ADO01476
2QSFPx5

ModSelL
Resetl
ModPrsL

IntL

LPMode
Module 12C
Link Active LED

Key:

Y

N

IPMI

usB
BMC
IPMIUSB

Can accessdirectly
Accessnot possible
BMCaccesses via AVRIPMI
CPU access via AVRUSB
CPUaccesses BMC

CPUaccess via AVRUSB or BMCIPMI

<< =<

PMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
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IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
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IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
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IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI
IPMI

IPMI
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IPMI
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BMC
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IPMI/USB
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IPMI/USB
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IPMI/USB
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IPMI/USB
IPMI/USB
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IPMI/USB
IPMI/USB
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IPMI/USB
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IPMI/USB
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IPMI/USB
IPMI/USB
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Figure 31 : Sensors list with access options based on power profiles
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Appendix E: Chassis 12C Address Map

PRIMARY 12C BUS
12C MUX (PCA9548AD)
SEP Index SFF-8472 Devices
Chip Address | Register Address Register Data
4 0x70 0x00 0x10
5 0x70 0x00 0x20
6 0x70 0x00 0x40
7 0x70 0x00 0x80
8 0x71 0x00 0x01
9 0x71 0x00 0x02
10 0x71 0x00 0x04
11 0x71 0x00 0x08
12 0x71 0x00 0x10
13 0x71 0x00 0x20
14 0x71 0x00 0x40
15 0x71 0x00 0x80
16 0x72 0x00 0x01
17 0x72 0x00 0x02
18 0x72 0x00 0x04
19 0x72 0x00 0x08
20 0x72 0x00 0x10
21 0x72 0x00 0x20
22 0x72 0x00 0x40
23 0x72 0x00 0x80
24 0x73 0x00 0x01
25 0x73 0x00 0x02
26 0x73 0x00 0x04
27 0x73 0x00 0x08
28 0x73 0x00 0x10
29 0x73 0x00 0x20
30 0x73 0x00 0x40
31 0x73 0x00 0x80

Chassis 12C Address Map
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GPIO MUX (PCA9506BS)
SFP Index RSO RS1 LOS TX_DISABLE TX_FAULT
Bank Index Bit Position Chip Address | Bank Index | Bit Position | Chip Address | Bank Index | Bit Position | Chip Address | BankIndex | Bit Position | Chip Address | Bank Index | Bit Positic

0 2 2 0x20 2 1 0x20 1 7 0x20 2 3 0x20 2 0
1 1 3 0x20 1 4 0x20 1 6 0x20 1 2 0x20 1 5
2 1 0 0x20 0 7 0x20 0 5 0x20 1 1 0x20 0 6
3 0 1 0x20 0 2 0x20 0 4 0x20 0 0 0x20 0 3
4 4 6 0x20 4 5 0x20 4 3 0x20 4 7 0x20 4 4
5 3 7 0x20 4 0 0x20 4 2 0x20 3 6 0x20 4 1
6 3 4 0x20 3 3 0x20 3 1 0x20 3 5 0x20 3 2
7 2 5 0x20 2 6 0x20 3 0 0x20 2 4 0x20 2 7
8 2 2 0x21 2 1 0x21 1 7 0x21 2 3 0x21 2 0
9 1 3 0x21 1 4 0x21 1 6 0x21 1 2 0x21 1 5
10 1 0 0x21 0 7 0x21 0 5 0x21 1 1 0x21 0 6
11 0 1 0x21 0 2 0x21 0 4 0x21 0 0 0x21 0 3
12 0x21 4 6 0x21 4 5 0x21 4 3 0x21 4 7 0x21 4 4

GPIO MUX (PCA9506BS)

SEP Ind RSO RS1 LOS TX_DISABLE TX_FAULT
neex Chip Address Bank Index Chip Address | Bank Index | Bit Position | Chip Address | Bank Index | Bit Position | Chip Address | BankIndex | Bit Position | Chip Address | BankIndex | Bit Positic
13 0x21 3 0x21 4 0 0x21 4 2 0x21 3 6 0x21 4 1
14 0x21 3 0x21 3 3 0x21 3 1 0x21 3 5 0x21 3 2
15 0x21 2 0x21 2 6 0x21 3 0 0x21 2 4 0x21 2 7
16 0x24 2 0x24 2 1 0x24 1 7 0x24 2 3 0x24 2 0
17 0x24 1 0x24 1 4 0x24 1 6 0x24 1 2 0x24 1 5
18 0x24 1 0x24 0 7 0x24 0 5 0x24 1 1 0x24 0 6
19 0x24 0 0x24 0 2 0x24 0 4 0x24 0 0 0x24 0 3
20 0x24 4 0x24 4 5 0x24 4 3 0x24 4 7 0x24 4 4
21 0x24 3 0x24 4 0 0x24 4 2 0x24 3 6 0x24 4 1
22 0x24 3 0x24 3 3 0x24 3 1 0x24 3 5 0x24 3 2
23 0x24 2 0x24 2 6 0x24 3 0 0x24 2 4 0x24 2 7
24 0x25 2 0x25 2 1 0x25 1 7 0x25 2 3 0x25 2 0
25 0x25 1 0x25 1 4 0x25 1 6 0x25 1 2 0x25 1 5
26 0x25 1 0x25 0 7 0x25 0 5 0x25 1 1 0x25 0 6
27 0x25 0 0x25 0 2 0x25 0 4 0x25 0 0 0x25 0 3
28 0x25 4 0x25 4 5 0x25 4 3 0x25 4 7 0x25 4 4
29 0x25 3 0x25 4 0 0x25 4 2 0x25 3 6 0x25 4 1
30 0x25 3 0x25 3 3 0x25 3 1 0x25 3 5 0x25 3 2
31 0x25 2 0x25 2 6 0x25 3 0 0x25 2 4 0x25 2 7

OTHER 12C DEVICES

Device Chip Address
SODIMM 0x52

Chassis 12C Address Map
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AUXILIARY I12C BUS

GPIO MUX (PCA9506BS)

SFP Index MOD_ABS
Chip Address Bank Index Bit Position
0 0x20 1 7
1 0x20 1 6
2 0x20 1 5
3 0x20 1 4
4 0x20 1 3
5 0x20 1 2
6 0x20 1 1
7 0x20 1 0
8 0x20 0 7
9 0x20 0 6
10 0x20 0 5
11 0x20 0 4
12 0x20 0 3
13 0x20 0 2
14 0x20 0 1
15 0x20 0 0
16 0x20 3 7
17 0x20 3 6
18 0x20 3 5
GPIO MUX (PCA9506BS)
SFP Index - MOD_ABS - —
Chip Address Bank Index Bit Position
19 0x20 3 4
20 0x20 3 3
21 0x20 3 2
22 0x20 3 1
23 0x20 3 0
24 0x20 2 7
25 0x20 2 6
26 0x20 2 5
27 0x20 2 4
28 0x20 2 3
29 0x20 2 2
30 0x20 2 1
31 0x20 2 0

OTHER 12C DEVICES

Device

Chip Address

EEPROM

0x50

Chassis 12C Address Map
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Appendix F: Compliance Symbols and Labels

This section contains symbols and labels for compliance and regulatory purposes that cannot be directly applied
to the system or its packaging but must appear in the official system documentation.

1. ICASA label showing proof that the ADA-R9100 complies with safety regulations in South Africa. This unit also
complies with EMC regulations for South Africa:

APPROVED
Note:
Documentation is available upon request. Contact alpha-data@support.com for any documentation related
inquiries.
Page 84 Compliance Symbols and Labels
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