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Disclaimer

iWave Systems reserves the right to change details in this publication including but not limited to any Product specification without

notice.

No warranty of accuracy is given concerning the contents of the information contained in this publication. To the extent permitted
by law no liability (including liability to any person by reason of negligence) will be accepted by iWave Systems, its subsidiaries or

employees for any direct or indirect loss or damage caused by omissions from or inaccuracies in this document.

CPU and other major components used in this product may have several silicon errata associated with it. Under no circumstances,

iWave Systems shall be liable for the silicon errata and associated issues.

Trademarks

All registered trademarks, product names mentioned in this publication are the property of their respective owners and used for

identification purposes only.

Certification

iWave Systems Technologies Pvt. Ltd. is an ISO 9001:2015 Certified Company.

Warranty & RMA

Warranty support for Hardware: 1 Year from iWave or iWave's EMS partner.
For warranty terms, go through the below web link,

http://www.iwavesystems.com/support/warranty.html

For Return Merchandise Authorization (RMA), go through the below web link,

http://www.iwavesystems.com/support/rma.html

Technical Support

iWave Systems technical support team is committed to provide the best possible support for our customers so that our Hardware
and Software can be easily migrated and used.

For assistance, contact our Technical Support team at,

Email : support.ip@iwavesystems.com
Website T WWW.iwavesystems.com
Address : iWave Systems Technologies Pvt. Ltd.

#7/B, 29" Main, BTM Layout 2" Stage,
Bengaluru, Karnataka,

India — 560076
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1. INTRODUCTION

1.1 Purpose

This document is the Hardware User Guide for the Intel Agilex 7 SoC FPGA(R31C/R31B) System on Module. This board is fully
supported by iWave Systems Technologies Pvt. Ltd. This Guide provides detailed information on the overall design and usage of

the Intel Agilex 7 SoC FPGA System on Module from a Hardware Systems perspective.

1.2 SOM Overview

The Intel Agilex 7 SoC FPGA (R31C/R31B) SOM is an extension of Intel Agilex 7 SoC FPGA(R31C/R31B). Intel Agilex 7 SoC FPGA
(R31C/R31B) SOM has a form factor of 90mm x 120mm and provides the functional requirements for an embedded application.
Three High-Speed High-Density COM-HPC standard connectors that facilitates the carrier board interfaces to carry all the I/0 signals
to and from the Intel Agilex 7 SoC FPGA SOM.

1.3 List of Acronyms

The following acronyms will be used throughout this document.

Table 1: Acronyms & Abbreviations

Acronyms Abbreviations
ADC Analog to Digital Converter
ARM Advanced RISC Machine
BSP Board Support Package
CAN Controller Area Network
CPU Central Processing Unit
DDR4 SDRAM Double Data Rate fourth-generation Synchronous Dynamic Random Access Memory
FPGA Field Programmable Gate Array
eMMC Embedded Multimedia Card
GB Giga Byte
Gbps Gigabits per sec
GEM Gigabit Ethernet Controller
GHz Giga Hertz
GPIO General Purpose Input Output
12C Inter-Integrated Circuit
IC Integrated Circuit
JTAG Joint Test Action Group
Kbps Kilobits per second
LVDS Low Voltage Differential Signalling
MAC Media Access Controller
MB Mega Byte
Mbps Megabits per sec
MHz Mega Hertz

iWave Systems Technologies Pvt. Ltd.
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Acronyms Abbreviations
NPTH Non-Plated Through hole
PCB Printed Circuit Board
PMIC Power Management Integrated Circuit
PTH Plated Through hole
PL Programmable Logic
PS Processing System
RGMII Reduced Gigabit Media Independent Interface
RTC Real Time Clock
SD Secure Digital
SDIO Secure Digital Input Output
SGMII Serial Gigabit Media Independent Interface
SoC System On Chip
SOM System On Module
SPI Serial Peripheral Interface
UART Universal Asynchronous Receiver/Transmitter
ULPI UTMI+ Low Pin Interface
USsB Universal Serial Bus
USB OTG USB On the Go
UTMI USB2.0 Transceiver Macrocell Interface

RELO.3
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1.4 Terminlogy Description

In this document, wherever Signal Type is mentioned, below terminology is used.

Table 2: Terminology

Terminology Description
I Input Signal
0] Output Signal
10 Bidirectional Input/output Signal
CMOS Complementary Metal Oxide Semiconductor Signal
LVDS Low Voltage Differential Signal
GBE Gigabit Ethernet Media Dependent Interface differential pair signals
USB Universal Serial Bus differential pair signals
oD Open Drain Signal
ocC Open Collector Signal
Power Power Pin
PU Pull Up
PD Pull Down
NA Not Applicable
NC Not Connected

Note: Signal Type does not include internal pull-ups or pull-downs implemented by the chip vendors and only includes the pull-ups

or pull-downs implemented On-SOM.

1.5 References

e Agilex 7 Hard Processor Systems Technical Reference Manual

e Intel Agilex 7 Device Data Sheet

e Intel Agilex 7 Device Design Guidelines

iWave Systems Technologies Pvt. Ltd.
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2. ARCHITECTURE AND DESIGN

This section provides detailed information about the Intel Agilex 7 SoC FPGA (R31C/R31B) SOM features and Hardware architecture
with high level block diagram. Also, this section provides detailed information about Board-to-Board connectors pin assignment

and usage.

2.1 Intel Agilex 7 SoC FPGA (R31C/R31B) SOM Block Diagram

iWave

Embedding Intelligence Agilex 7 (R31B/R31C) Packge Based SOM Block Diagram

Power to Power
Peripherals Regulators

Hard Processor System
(Quad ARM Cortex-A53)

ULPI USB OTG

DDR4 - 8GB DDR4 (64bit)
(Upgradable) DDR Memory
Controller
e Gigabit Ethernet
(Bank 3C&3D)

DDR4 ECC (8bit)

DDR4 (ECC)

12Cx 1

eMMC-32GB
(Upgradable)

eMMC (8bit)

Debug UART

.
SDideit) UART(With CTS and RTS)/SPI Slave x 1

SDM_ITAG
Board to Board
High Speed
-------- Connector 2
DDR4 - 8GB DDR4 (64bit)
(Upgradable)

SPI Master x 1

SPIMO
(HPS TO £PGA)

DDR4 ECC (8bit)

DDR4 (ECC)

12Cx1

FPGAI0s

12C1
(1P TO FPGA)

SOI'VOdd

DDR4 -8GB DDR4 (64bit)
(Upgradable)

DDR4 ECC (8bit)

DDR4 (ECC) General Purpose Transceivers(12 Channels)

FGT_12A_Q[2:0]

FGT_12C_Q[3:0]

SDM_ITAG General Purpose Transceivers(16 Channels)

Secure Device
Manager

General Purpose Transceivers(4 Channels)

FGT_12A_Q[3]

Fast/Normal
‘mode

F-Tile : 32 GT XCVR

JTAG/AS Header . ]

General Purpose Transceivers(16 Channels)

FGT_13C_Q[3:0]
Config Flash (QSPI)
1Gb (Upgradable) FGT_13A_Q[3:0]

FPGA 10s(36LVDS/72SE)

General Purpose Transceivers(16 Channels)

Board to Board
High Speed
Connector 3

BANK 2E

High Speed Transceivers(4 Channels)

FHT_13A
FHT_13C

FPGA 05(48LVDS/96SE)

BANK 2F

Board to Board
High Speed FPGA 10s(18LVDS/36SE)
BANK 3B
Gl [ eankae )

High Speed Transceivers(4 Channels)

F-Tile : 56GT XCVR*

FPGAI0s

FPGA 10s(18LVDS/36SE)

BANK 3C 12v
_ — | FAN Header
FPGA 10s(7LVDS/15SE)

Note:

* F-Tile : 56GT XCVR Not Supported in AGF Devices

= R31CPackage supports AGF 019, AGF 023, AGF 022, AGF 027 Devices
= R31B Package supports AGI 019, AGI 023, AGI 022, AGI 027 Devices
= Crypto Block supported in AGF 019, AGF 023 & AGI 019, AGI 023 Devices Only

mktg@iwavesystems.com iWave Systems Technologies Pvt. Ltd.

Figure 1: Intel Agilex 7 SoC FPGA SOM Block Diagram
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2.2 Intel Agilex 7 SoC FPGA SOM Features

The Intel Agilex 7 SoC FPGA (R31C/R31B) SOM supports the following features.

SoC
e The Intel Agilex 7 SoC FPGA
» Compatible Agilex 7 (R31B) I-Series — Agilex 7 AGI 019, AGI 023, AGI 022, AGI 023
» Compatible Agilex 7 (R31C) F-Series — Agilex 7 AGF 019, AGF 023, AGF 022, AGF 023
o Hard Processing System (HPS)
= Quad-core 64-bit Arm Cortex-A53 up to 1.50 GHz
o Field Programmable Gate Array (FPGA)
= Upto 2,692,760 Logic elements
* 64 x FGT transceivers up to 32Gbps in NRZ or 58Gbps in PAM4 Format *
» 8 xFHT transceivers up to 58Gbps in NRZ or 116Gbps in PAM4 Format 3
Power
e Discrete Power Regulators
Memory

e 8GB DDR4 SDRAM (64bit + 8bit) with ECC for HPS (Expandable)*

e 2 x8GB DDR4 SDRAM1 (64bit + 8bit) with ECC for FPGA (Expandable)!
e 1Gb QSPI Flash (Expandable)*

e 32GB eMMC Flash (Expandable)?

Other On-SOM Features
e Gigabit Ethernet PHY Transceiver
e USB2.0 Transceiver
e On SOM PTP & SyncE Network Synchronizers
e JTAG/Active Serial Header

e Fan Header

Board to Board Connectorl Interfaces (400pin)
From FPGA Block
e 7 LVDS/15SE FPGA 10s from Bank 2D
e 36 LVDS/72SE FPGA 10s from Bank 2E
e 48 1VDS/96SE FPGA 10s from Bank 2F
e 18 LVDS/36SE FPGA 10s from Bank 3B

RELO.3
Page 11 0of 109
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e 18 LVDS/36SE FPGA IOs from Bank 3C

Board to Board Connector2 Interfaces (240pin)
From HPS Block
e Gigabit Ethernet x 1 Port (through On-SOM Gigabit Ethernet PHY transceiver)
e USB2.00TG x 1 Port (through On-SOM USB2.0 transceiver)
e SD (4bit) x 1 Port (Optional)
e UART/SPI Slave x 1 Port
e Debug UART x 1 Port
e Data UART x 1 Port
e |2Cx 1 Ports

e SDM JTAG (Internally chained with HPS)

From FPGA Block

e FGT transceivers up to 58Gbps x 28 *
e SPI Master x 1 Port?

e [2Cx1Port?

Board to Board Connector3 Interfaces (400pin)
From FPGA Block
e FHT Transceivers up to 116Gbps x 8 3

e FGT transceivers up to 58Gbps x 360ard to Board Connector3 Interfaces (240pin)

General Specification
e Power Supply : 12V (from Board-to-Board Connector2)

e Form Factor :120mm x 90mm

1 The Expansion of DDR4, QSPI Flash and eMMLC size/capacity are subject to availability of chips in market.
2 These interfaces are routed from HPS to FPGA.
3 F-Tile: 58Gbps or 116bps Transceivers are not supported in AGF Devices.

4 F-Tile: Quado transceivers from all FGT banks do not support PAMA4 speed; they only support NRZ 32Gbps.
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2.3 Intel Agilex 7 SoC FPGA (R31B/R31(C)

Intel Agilex 7 FPGAs and SoCs are built using an innovative chiplet architecture, which provides agile and flexible integration of
heterogeneous technology elements in a System-in-Package (SiP). The chiplet architecture enables Intel to address a broad array
of acceleration and high-bandwidth applications with tailored and flexible solutions. Leveraging advanced 3D packaging technology
such as Intel Embedded Multi-Die Interconnect Bridge (EMIB), the chiplet approach allows the combination of traditional FPGA die

with purpose-built semiconductor die to create devices that are uniquely optimized for target applications.

The Intel® Agilex 7™ F- and I-Series 10-nm SuperFin technology FPGAs and SoCs deliver on average 50% higher core performance
or up to 40% lower power over previous generation high-performance FPGAs. These Intel® Agilex 7™ FPGAs and SoCs accelerate
system engineers’ delivery of today’s and tomorrow’s most advanced high-bandwidth applications through ground-breaking

features.

Hard Memory

£y (o Controllers, IOPLLs, | HpS™
Block | Block” | GpioCalls |

Intel”
Hyperflex

FPGA Architecture

Hard Memory
Controllers, I0PLLs,
GPI0 Cells

" Not available in all Intel Agilex devices. Refer to product tables for details.

Figure 2: Intel Agilex 7 SoC FPGA CPU Simplified Block Diagram

Note: Please refer the latest Intel Agilex 7 SoC FPGA Datasheet from Intel website for more details which may be revised from time

to time.

RELO.3

iWave Systems Technologies Pvt. Ltd. Page 13 of 109




Intel Agilex 7 SoC FPGA (R31B/R31C) SOM Hardware Datasheet
: o’

The Intel Agilex 7 SoC FPGA SOM is compatible to R31C Package AGF 019, AGF 023, AGF 022, AGF 027 devices & R31B Package

supports AGI 019, AGI 023, AGI 022, AGI 027 devices

Feature comparison between R31C Package F-series devices is shown below:

Intel® Agilex™ F-Series FPGA and SoC FPGA intel

Product Table

Viersion 30220415

PRODUCT LINE AGF 023 AGF 022 AGF 027
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ok ) 10 )
8 ML 213
3 "t 7. T4 \ 1
S
] ot 1o l
x
ck 5 3 F
M f 10 14
sbis | | W 40 62%
" 12500 1
¥ 10 FYRE]
\ 4
1K) ¢ i i8¢
& |
2
= | ot e QI
; wo, pinweally unelorsbile foncton [PUF ), ECOEA 2547 M4 boot code autswrtester udn chanmmd a2k
£
-1 3 40 1,50 G with 32 X0 UD cache, NEON coprocessnr, 1 Ml L2 cachw, chivet memoty scewss (DA systests memuory
= 1er ¢ unit, hard memory controbers, UEE 2 02, 16 EMAL 53, VAR 42, serial peripheral veerface (S 4, 126 x5 general purpose

ek K16 ) of Bfurralesdle 2x PC
NZ2) /13

i Geryd X8 (EF) o &3 Gend x4 (F)
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E b 1P ook 10725/24
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2 v L 0 24 chanesels of 209 Gops (INFZ) J 12 ohasewls of 578 Ghpe [PAMA] < RS & KP FE(
&
= WGEBE Bard 1P blodks (125 GBE FEC/POS/MACT
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Figure 3: Intel Agilex 7 SoC FPGA F-Series Devices Comparison
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Feature comparison between R31B Package I-series devices is shown below:

Intel® Agilex™ I-Series FPGA and SoC FPGA intel

Product Table

Version 2022.05.00

PRODUCT LINE AGIOW AGIO23 AGI 022 AGI 027
 uh nis it a1 166 L 208,025 P02 760
Adags: ¥ 760,500 T48 500
Mt SP 3 400 4000
4 " yprtis bk b 4 [
sk 1 [
M) " [ (
2 ¥ 500 0,000
3 M 166 3
2
E n 2.5 1~ “ ‘
Mt ! 3
Fal L 4 d
1% 10 ' "
. pr 1 I F bk e L '
T i) 3 W )
o ' v !
f ¢ i /A A {100 "
" (TFLOF
e T EMIF 3 4 A
® M My " oy '40 RE) 160
o]
Y A \ 1
=12
2 % | Mes DORA and QDN Y
]
e " ARG5S HA-256 hitstremm picryption or autSwyseation, prnyaioally rxciorsbide fanction {PUF), FCOSA 256/ 304 boot cndew autherttivatian, s charewl aftack penfectsn
£ G -core DA DR Amm Cortexs 852 up to 1.9 GHz with 32 KB UD cache , NEON tnproc=s30r, 1 ME L2 cache, dimct inamary
.} H mm ac0ess {DMA], syaten (oemr y inanagement ond, cache codwrercy wnlt, and memory contauliers, USH 2002, 1G EMAC £3
LART ol s isd poripheral irturtace (SPV) s, OC i ponaril purpaode imers x7, sadchdey thiner o4
POI Exprest PO hand 3 block §Gend 116 | o iitircateatile 25 PO Send o8 [EP) or &5 Gend v [7F)
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Figure 4: Intel Agilex 7 SoC FPGA I-Series Devices Comparison
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2.3.1 Intel Agilex 7 Power

The Intel Agilex 7 SoC FPGA SOM uses discrete power regulators Power Management. In Intel Agilex 7 SoC FPGA SOM, Core power,

Periphery circuitry power (VCC and VCCP) is connected to a SmartVID regulator, where the voltage can be varied between 0.70V —

0.90V based on Temperature & Performance. The HPS 1/0O voltage (VCCIO_HPS) is fixed to 1.8V. The I/O voltage details of each

FPGA Bank & High-speed transceiver will be mentioned in the corresponding sections.

2.3.2 Intel Agilex 7 Reset

The Intel Agilex 7 SOM POR is taken care internally by SDM Block in device. Also, it supports warm reset input from Board-to-Board

Connector2 pin B14 and connected to pin DF63, HPS_COLD_nRESET pin of the SDM Bank of the device.

2.3.3 Intel Agilex 7 Reference Clock

The Intel Agilex 7 SoC FPGA SOM supports on board clock generator for reference clock to different blocks of Intel Agilex 7 SoC and

FPGA and to other On SOM peripherals. These reference clock details are mentioned in the below table.

Table 3: Intel Agilex 7 SoC and FPGA SOM Reference Clocks.

Part Number Clock Frequency Drive Level Termina
No Type tion
. Source Destination Source Destinat
Source Destination .
ion

1 Si5341B-D-GM USB TR LVCMOS 100Hz- 24MHz - - 330
OuT-0 REFCLK 250MHz

Si5341B-D-GM FGT_12C_Q2 LVDS 100Hz- 125MHz - - 100Q
OuUT-1* REFCLK 1028 MHz

Si5341B-D-GM HPS DDR LVDS 100Hz- 200MHz - - 100Q
OUT-2 REFCLK 1028 MHz

Si5341B-D-GM 2x FPGA DDR LVDS 100Hz- 200MHz - - 100Q
OuT-3,4 REFCLK 1028MHz

Si5341B-D-GM FPGA LVDS 100Hz- 100MHz - - 100Q
OUT-5* REFCLK 250MHz

Si5341B-D-GM HPS LVCMOS 100Hz- 25MHz - - 330
OuT-6 0SC Clock 250MHz

Si5341B-D-GM Ethernet PHY | LVCMOS 100Hz- 25MHz - - 330
OuT-7 Clock 250MHz

Si5341B-D-GM SDM LVCMOS 100Hz- 125MHz - - 330
OouT-8 0SC Clock 250MHz

Si5341B-D-GM FGT_13A_Q2 LVDS 100Hz- 148.5MHz - - 100Q
OUT-9* REFCLK 1028MHz

iWave Systems Technologies Pvt. Ltd.
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Part Number Clock Frequency Drive Level Termina
No Type tion
—_— Source Destination Source | Destinat
Source Destination .
ion
2 ZL30733(SyncE) FPGA LVPECL | 9.72MHz- 100MHz - - 200Q
OuT-0 Time of the 400MHz
Day
ZL30733(SyncE) B2B LVCMOS | 9.72MHz- 1MHz - - 200Q
OUT-1p PSS clock 400MHz
ZL30733(SyncE) FPGA LVCMOS | 9.72MHz- 1MHz - - 2000
OUT-1n 400MHz
PSS clock
ZL30733(SyncE) B2B LVCMOS | 9.72MHz- 10MHz - - 200Q
OUT-2p 400MHz
ZL30733(SyncE) | FGT_12A_Q2 LVPECL | 9.72MHz- | 156.25MHz - - 200Q
OUT-3 REFCLK 400MHz
ZL30733(SyncE) | FGT_12C_Q2 LVPECL | 9.72MHz- | 156.25MHz - - 200Q
OouT-4 REFCLK 400MHz
ZL30733(SyncE) | FGT_13A_Q2 LVPECL | 9.72MHz- | 156.25MHz - - 200Q
OUT-5 REFCLK 400MHz
ZL30733(SyncE) | FGT_13C_Q2 LVPECL | 9.72MHz- | 156.25MHz - - 200Q
OuUT-6 REFCLK 400MHz
ZL30733(SyncE) | FHT_13A,13C | LVPECL | 9.72MHz- | 156.25MHz - - 200Q
OUT-7,8 REFCLK 400MHz
ZL30733(SyncE) B2B LVDS 9.72MHz- 100MHz - - 200Q
OuT-9 SYNC_OUT 400MHz
3 VCC1-1537- ZL30733 CMOS 0.5Hz- 114.285MHz 8 mA - 36Q
114M285000 OSC CLK 300MHz (Min)
4 OX-6011-EAE- ZL30733 HCMOS 0.5Hz- 20MHz - - 36Q
1080-20M000 REFIN CLK 300MHz
Note:
1 Si5341B-GM: Drive strength is register programmable setting and stored in NVM.
27130733: Frequency & Drive strength is programmable.
* Optional
RELO0.3

iWave Systems Technologies Pvt. Ltd.

Page 17 0of 109




Intel Agilex 7 SoC FPGA (R31B/R31C) SOM Hardware Datasheet
o’

2.3.4 Intel Agilex 7 SoC and FPGA Configuration & Status

The Intel Agilex 7 SoC and FPGA uses multi-stage boot process that supports both a non-secure and a secure boot. It supports
different configuration schemes -JTAG-based configuration, AS Fast or Standard POR configuration. These configuration schemes

are selected using the MSEL pin setting.

The SDM is the master of the boot and configuration process. Upon reset, device executes code out of on-chip ROM and copies the
First stage boot loader (FSBL) from the boot device to the on-chip RAM. The FSBL initiates the boot of the HPS first and then
configure the FPGA or it can be set to configure the FPGA first, then boot the HPS.

The Intel Agilex 7 SoC and FPGA SOM supports LED for the FPGA Configuration status indication namely CONFIG_DONE. LED
interfaced to CONFIG_DONE and it is asserted when the FPGA configuration is complete. It is used to indicate if the FPGA is

configured or not.

2.3.5 Intel Agilex 7 Boot Mode Switch

The Intel Agilex 7 SoC and FPGA always boots from SDM first and then boots the HPS or FPGA. Intel Agilex 7 SoC and FPGA supports
the SDM QSPI or JTAG as the First Stage Bootloader in Standard or Fast Mode. Upon device reset, Intel Agilex 7 SoC and FPGA MSEL
pins are read to determine the primary boot device. The ON SOM Switch also supports to switch between Active serial or JTAG

connectivity on the On SOM Header. Also Direct to Factory Image option is made available on the switch.

The Intel Agilex 7 SoC and FPGA SOM supports Switching between Active Serial & JTAG Connectivity on the On SOM Header using

the POS3 of the switch. Refer the below table to select between JTAG & Active Serial.

Table 4: JTAG & Active Serial Switch Truth Table

. SW 1 (4 Position Switch-POS3)
Intel Agilex 7 -AS/JTAG

Header selection

POS 3 Switch Position Image

SDM JTAG
on OFF
AS/JTAG Header

SDM Active Serial
on ON
AS/JTAG Header

The Intel Agilex 7 SoC and FPGA SOM supports selection between the different configuration schemes making use of POS1 and

POS2 the switch. Refer the below table to select between the different configuration schemes.
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Table 5: Configuration Selection Truth Table

SW (4 Position Switch-POS1 &P0S2)
Intel Agilex 7
Configuration Scheme POS 1 POS 2
i Switch Position Image

Selection L MSELL 8

Active Serial -
OFF OFF

Fast Mode

Active Serial - OFF ON
Standard Mode

2.3.6 Agilex 7 SoC/FPGA High Speed Transceivers

The Agilex 7 SoC/FPGA SOM supports 64 x FGT high speed transceivers and 8 x FHT high speed transceivers on Board-to-Board
connectors from Agilex 7 FPGA fabric. The Agilex 7 SoC/FPGA has four high speed transceiver banks (12A, 12C, 13A and 13C) and
each transceiver bank has four FGT quad. Special bank 13A and 13C on top of four FGT quad its has one FHT quad as well in R31B
Package devices and each quad supports four high speed transmit and receive channels. So, total 72 high speed transmit and
receive channels for each bank. Also, each high-speed transceiver quad supports two reference clock input pairs and last two quad
supports each one reference clock output pairs. Transceiver data rate performance is based on the transceiver speed grade of the

Agilex 7 SoC/FPGA as mentioned in the below table.

Table 6: Agilex 7 R31B/R31C SoC/FPGA Transceiver data rate performance

Transceiver Speed Grade

Description Condition Unit
-1 -2 -3
FGT
NRZ 1-32.45 1-32 1-17.4 Gbps
Supported data rate
PAM4 20-58.125 20-58.125 20-32 Gbps
FHT
NRZ 24-29, 48-58 24-29 24-29 Gbps
Supported data rate
PAM4 48-58, 96-116 48-58 48-58 Gbps

Note: FGT Quad0 can only support 20-32 Gbps PAMA4. FGT Quad1, Quad2, and Quad3 can support 20-58 Gbps PAM4.

The Agilex 7 SoC/FPGA SOM supports 28 high speed transceiver channels from Bank 12A (Quad0, Quadl & Quad2) and Bank 12C
(Quad0, Quad1l, Quad2 & Quad3) along with two reference clock input pairs of each quad on Board to Board connector2 and 36
high speed transceiver channels from Bank 12A (Quad0), 13A (Quad0, Quadl, Quad2 & Quad3) and 13C (Quad0, Quadl, Quad2 &
Quad3) along with two reference clock input pairs of each quad on Board-to-Board conenctor3 and 8 supper speed transceiver
channels from Bank 13A and 13C along with two reference clock input pairs of quad on Board-to-Board conenctor3. In Agilex 7
SoC/FPGA SOM, on board termination and AC coupling capacitors are not supported on transceiver lines. So it has to be taken
care in the carrier board if required.
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24 Memory

2.4.1 DDR4 SDRAM with ECC for HPS

The Intel Agilex 7 SoC and FPGA SOM supports 64bit, 8GB DDR4 RAM memory for Intel Agilex 7 HPS. Four 16 bit, 2GB DDR4 SDRAM
ICs are used to support total on board HPS RAM memory of 8GB. Also, Intel Agilex 7 SoC and FPGA SOM supports 8bit ECC for RAM
memory. These DDR4 devices operates at 1600MHz in -1 Speed Grade devices and 1334Mhz and 1200MHz speed respectively in -
2 and -3 Speed Grade Devices. DDR4 memory is connected to the hard memory controller supported Banks- 3C and 3D. The RAM

size can be expandable based on the availability of higher density 16bit DDR4 device.
The HPS DDR4 reference clock is connected to Bank 3D -T35 & U34 pins through on SOM clock synthesizer.

Note: Refer ORDERING INFORMATION section for exact RAM size used on the SOM based on the Product Part Number.

2.4.2 DDR4 SDRAML1 for FPGA

The Intel Agilex 7 SoC and FPGA SOM supports 2 x 64bit, 8GB DDR4 RAM memory for Intel Agilex 7 FPGA. For the first FPGA DDR4
SDRAM, four 16 bit, 2GB DDR4 SDRAM ICs are used to support a total on board FPGA RAM memory of 8GB. Also, Intel Agilex 7 SoC
and FPGA SOM supports 8bit ECC for RAM memory. These DDR4 devices operates at 1600MHz in -1 Speed Grade devices and
1334Mhz and 1200MHz speed respectively in -2 and -3 Speed Grade Devices. DDR4 memory is connected to the FPGA Banks- 2C
and 2D. The RAM size can be expandable based on the availability of higher density 16bit DDR4 device.

The FPGA1 DDR4 reference clock is connected to Bank 2C -DE36 & DD35 pins through on SOM clock synthesizer.

Note: Refer ORDERING INFORMATION section for exact RAM size used on the SOM based on the Product Part Number.

2.4.3 DDR4 SDRAM2 for FPGA

The Intel Agilex 7 SoC and FPGA SOM supports 64bit, 8GB DDR4 RAM memory for Intel Agilex 7 FPGA. For the second FPGA DDR4
SDRAM, four 16 bit, 2GB DDR4 SDRAM ICs are used to support a total on board FPGA RAM memory of 8GB. Also, Intel Agilex 7 SoC
and FPGA SOM supports 8bit ECC for RAM memory. These DDR4 devices operates at 1600MHz in -1 Speed Grade devices and
1334Mhz and 1200MHz speed respectively in -2 and -3 Speed Grade Devices. DDR4 memory is connected to the FPGA Banks- 2C
and 2D. The RAM size can be expandable based on the availability of higher density 16bit DDR4 device.

The FPGA1 DDR4 reference clock is connected to Bank 3A -F65 & G64 pins through on SOM clock synthesizer.

Note: Refer ORDERING INFORMATION section for exact RAM size used on the SOM based on the Product Part Number.
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2.4.4 eMMC Flash

The Intel Agilex 7 SoC and FPGA SOM supports 32GB eMMC Flash memory for Second Stage Boot & Storage of Intel Agilex 7 SoC
and FPGA. This eMMC Flash memory is directly connected to the SDMMC controller in HPS Block of the Intel Agilex 7 SoC and FPGA
and operates at 1.8V Voltage level. This SD/SDIO controller supports eMMC5.0 standard with up to 8bit HS200 mode. The eMMC

Flash size can be expandable based on the availability of higher density eMMC Flash device.

Note: Refer ORDERING INFORMATION section for exact eMMC Flash size used on the SOM based on the Product Part Number.

2.4.5 QSPIFlash

The Intel Agilex 7 SoC and FPGA SOM supports 1Gb QSPI Flash memory for First Stage Boot & Storage of Intel Agilex 7 SoC and
FPGA. This QSPI Flash memory is directly connected to the SDM controller of the Intel Agilex 7 SoC and FPGA SDM and operates at

1.8V Voltage level. The QSPI Flash size can be expandable based on the availability of higher density chips.

Note: Refer ORDERING INFORMATION section for exact QSPI Flash size used on the SOM based on the Product Part Number.
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2.5 On SOM Features

2.5.1 JTAG/ Active Serial Header (Optional)

The Intel Agilex 7 SoC and FPGA SOM supports 10Pin JTAG/Active Serial Header for JTAG or Active Serial interface. JTAG Interface
Signals and Active Serial Signals from the SDM of Intel Agilex 7 SoC and FPGA is connected to the 10pin Header through a MUX
switch. JTAG and Active Serial can be selected by toggling the POS 3 of the DIP Switch. The Intel Agilex 7 SoC and FPGA ’s HPS and
SDM share a common set of JTAG pins and each have their own TAP controller which are chained together inside the Intel Agilex 7

SoC and FPGA. These JTAG interface signals are at 1.8V Voltage level.

The JTAG/Active Serial Header is physically located on topside of the SOM as shown below. USB Blaster Programming Cable can be
directly connected to this JTAG Header. JTAG interface signals are also connected to Board-to-Board Connector2 for access from

Carrier board. The JTAG/AS Header (J3) is physically located on topside of the SOM as shown below.

ITAG/AS Header (J3)

1.2 -
-
=10

il

Figure 5: JTAG/AS Header

Number of Pins -10
Connector Part -610110249121 from Wurth
Mating Connector - 10pin cable of USB Blaster can be connected to the board directly

Table 7: JTAG/Active Serial Header Pinout- JTAG is selected

Pin No Signal Name Slgna.l Ty|i)e/ Description
Termination
1 JTAG_TCK I, 1.8V CMOS JTAG test Clock.
2 GND Power Ground.
3 JTAG_TDO 0, 1.8V CMOS JTAG test data output.
4 VCC(TRGT) Power Target Power Supply

RELO.3
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Pin No Signal Name Signa.l Tyr.>e/ Description
Termination

5 ITAG_TMS 1, 1.8V CMOS/ JTAG test mode select.
10K PU

6 JTAG_RESET I, 1.8V CMOS /10K JTAG RESET. Not connected to SoC or FPGA
PU

7 NC - NC.

8 NC - NC.

9 JTAG_TDI I, 1.8V CMOS/ JTAG test data input.
10K PU

10 GND Power Ground.

Table 8: JTAG/Active Serial Header Pinout- Active Serial is selected.

. . Signal Type/ o
Pin No Signal Name L. Description
Termination
1 AS_CLK I, 1.8V CMOS/10K PD Dedicated Serial clock to configure flash.
2 GND Power Ground.
3 AS_CONF_DONE 10, 1.8V OD Configuration status 10 to Intel Agilex 7 SoC and
FPGA.
4 VCC(TRGT) Power Target Power Supply
5 AS_nCONFIG I, 1.8V CMOS/10K PU | Configuration input to Intel Agilex 7 SoC and FPGA
6 nCE I, 1.8V CMOS/10K PU | Chip Enable input to Intel Agilex 7 SoC and FPGA
7 AS DO I, 1.8V CMOS Serial Data input to Configuration flash
8 AS_CSO I, 1.8V CMOS/10K PU | Chip select input to configuration flash.
9 AS_DI 0, 1.8V CMOS Serial Data output from configuration flash.
10 GND Power Ground.
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2.5.2 Fan Header
The Intel Agilex 7 SoC and FPGA SOM supports a Fan Header (J3) to connect cooling Fan if required. The Fan Header (J1) is physically

located on topside of the SOM as shown below.

FAN Header (J1)
1 |m
2 |e
Figure 6: Fan Header
Number of Pins -2
Connector Part -52125-02-0200-01 from CNC
Mating Connector -52225-02 from CNC
Table 9: Fan Header Pinout
Signal Type,
Pin No Signal Name E . y|.a / Description
Termination
1 VCC_5V orVCC_12V O, 5V Power Supply Voltage.
GND Power Ground.
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The Intel Agilex 7 SoC and FPGA SOM supports three 400 pin high speed ruggedized terminal strip connectors for interfaces

expansion. All the effort is made in Intel Agilex 7 SoC FPGA SOM design to provide the maximum interfaces of Intel Agilex 7 SoC

and FPGA to the carrier board through these three Board to Board Connectors.

2.6 Board to Board Connectorl

The Intel Agilex 7 SoC and FPGA SOM Board to Board Connectorl pinout is provided in the below table and the interfaces which
are available at Board-to-Board Connectorl are explained in the following sections. The Board-to-Board Connector1(J7) is physically

located on bottom side of the SOM as shown below.

Board to Board Connector1 (J7)

Al

Figure 7: Board-to-Board Connectorl

Number of Pins -400

Connector Part Number - ASP-209946-01 from Samtech
Mating Connector - ASP-214802-01 from Samtech
Staking Height -5mm
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Table 10: Board to Board Connectorl Pinout

B2B1 Pin B2B1 Pin B2B1 B2B1 Pin
Signal Name Signal Name . Signal Name Signal Name
No No Pin No No
Row-A Row-B Row-C Row-D
Al VCC_1v2_l0 B1 VCC_1V2_I0_2E Cc1 VCC_1V2_I0_2F D1 VCC_1V2_I0_2F
A2 FPGA_DK57_LVDS2E_5P_TX_I076/CLKOUT_1P B2 FPGA_DP61_LVDS2E_2P_TX_l088 Cc2 FPGA_DF59_LVDS2E_4P_RX_1082 D2 FPGA_DK59_LVDS2E_4P_TX_1080
A3 FPGA_DJ58_LVDS2E_5N_TX_1077/CLKOUT_1N B3 FPGA_DR62_LVDS2E_2N_TX_l089 c3 FPGA_DG60_LVDS2E_4N_RX_1083 D3 FPGA_DJ60_LVDS2E_4N_TX_l081
A4 FPGA_DF57_LVDS2E_5P_RX_1078 B4 FPGA_DMG63_LVDS2E_1P_RX_1094 c4 FPGA_DM®61_LVDS2E_2P_RX_I090 D4 FPGA_DM59_LVDS2E_3P_RX_I086
A5 FPGA_DG58 LVDS2E_5N_RX_1079 B5 FPGA_DL64_LVDS2E_1N_RX_l095 c5 FPGA_DL62_LVDS2E_2N_RX_1091 D5 FPGA_DL60_LVDS2E_3N_RX_1087
A6 FPGA_DK55_LVDS2E_6P_TX_l072/CLKIN_1P B6 FPGA_DF55_LVDS2E_6P_RX_l074 c6 FPGA_DP63_LVDS2E_1P_TX_l092 D6 FPGA_DP59_LVDS2E_3P_TX_l084
A7 FPGA_DJ56_LVDS2E_6N_TX_I073/CLKIN_1N B7 FPGA_DG56_LVDS2E_6N_RX_1075 c7 FPGA_DR64_LVDS2E_1N_TX_l093 D7 FPGA_DR60_LVDS2E_3N_TX_l085
A8 GND B8 GND c8 GND D8 GND
A9 FPGA_DF51_LVDS2E_11P_RX_l054 B9 FPGA_DF53_LVDS2E_10P_RX_lO58 c9 FPGA_DP55_LVDS2E_8P_TX_l064 D9 FPGA_DM57_LVDS2E_7P_RX_IO70/CLKIN_OP
Al10 FPGA_DG52_LVDS2E_11N_RX_IO55 B10 FPGA_DG54_LVDS2E_10N_RX_IO59 c10 FPGA_DR56_LVDS2E_8N_TX_l065 D10 FPGA_DL58_LVDS2E_7N_RX_I071/CLKIN_ON
All FPGA_DF49_LVDS2E_12P_RX_IO50 B11 FPGA_DP53_LVDS2E_9P_TX_lO60 Ci1 FPGA_DM53_LVDS2E_9P_RX_1062 D11 FPGA_DP57_LVDS2E_7P_TX_lO68
Al12 FPGA_DG50_LVDS2E_12N_RX_lO51 B12 FPGA_DR54_LVDS2E_SN_TX_l0O61 Ci2 FPGA_DL54_LVDS2E_9N_RX_l063 D12 FPGA_DR58 LVDS2E_7N_TX_1069
Al13 FPGA_DK49 LVDS2E_12P_TX_1048 B13 FPGA_DK51_LVDS2E_11P_TX_l052 C13 FPGA_DK53_LVDS2E_10P_TX_lO56 D13 FPGA_DM55_LVDS2E_8P_RX_1066/CLKOUT_OP
Al4 FPGA_DJ50_LVDS2E_12N_TX_l049 B14 FPGA_DJ52_LVDS2E_11N_TX_lO53 ci4 FPGA_DJ54_LVDS2E_10N_TX_lO57 D14 FPGA_DL56_LVDS2E_8N_RX_I067/CLKOUT_ON
Al15 GND B15 GND C15 GND D15 GND
Al6 FPGA_DP43_LVDS2F_5P_TX_I076/CLKOUT_1P B16 FPGA_DMA41_LVDS2F_4P_RX_1082 Cie FPGA_DK39_LVDS2F_2P_TX_1088 D16 FPGA_DF37_LVDS2F_1P_RX_1094
Al17 FPGA_BR44_LVDS2F_5N_TX_I077/CLKOUT_1N B17 FPGA_DL42_LVDS2F_4N_RX_1083 Cc17 FPGA_DJ40_LVDS2F_2N_TX_lO89 D17 FPGA_DG38 LVDS2F_1N_RX_l095
Al18 FPGA_DM45_LVDS2F_6P_RX_I074 B18 FPGA_DP41_LVDS2F_4P_TX_1080 C18 FPGA_DF41_LVDS2F_3P_RX_1086 D18 FPGA_DK37_LVDS2F_1P_TX_1092
Al19 FPGA_DL46_LVDS2F_6N_RX_I075 B19 FPGA_DR42_LVDS2F_4N_TX_1081 C19 FPGA_DG42_LVDS2F_3N_RX_I087 D19 FPGA_DJ38_LVDS2F_1N_TX_1093
A20 FPGA_DP45_LVDS2F_6P_TX_I072/CLKIN_1P B20 FPGA_DM43_LVDS2F_5P_RX_I078 c20 FPGA_DK41_LVDS2F_3P_TX_l084 D20 FPGA_DF39_LVDS2F_2P_RX_I1090
A21 FPGA_DR46_LVDS2F_6N_TX_I073/CLKIN_1N B21 FPGA_DL44 _LVDS2F_5N_RX_1079 c21 FPGA_DJ42_LVDS2F_3N_TX_lO85 D21 FPGA_DG40_LVDS2F_2N_RX_l091
A22 GND B22 GND C22 GND D22 GND
A23 FPGA_DM47_LVDS2F_10P_RX_lO58 B23 FPGA_DP51_LVDS2F_12P_TX_l048 c23 FPGA_DKA45_LVDS2F_8P_TX_l064 D23 FPGA_DF43_LVDS2F_7P_RX_I070/CLKIN_OP
A24 FPGA_DL48 LVDS2F_10N_RX_I0O59 B24 FPGA_DR52_LVDS2F_12N_TX_l049 c24 FPGA_BJ46_LVDS2F_8N_TX_l065 D24 FPGA_DG44_LVDS2F_7N_RX_1071/CLKIN_ON
A25 FPGA_DP47_LVDS2F_10P_TX_IO56 B25 FPGA_DMA49 LVDS2F_11P_RX_lO54 C25 FPGA_DM51_LVDS2F_12P_RX_IO50 D25 FPGA_DJ44_LVDS2F_7P_TX_l068
A26 FPGA_DR48 LVDS2F_10N_TX_IO57 B26 FPGA_DL50_LVDS2F_11N_RX_I0O55 C26 FPGA_DL52_LVDS2F_12N_RX_1051 D26 FPGA_DK43_LVDS2F_7N_TX_lO69
A27 FPGA_DK47_LVDS2F_9P_TX_l060 B27 FPGA_DF47_LVDS2F_9P_RX_1062 c27 FPGA_DP49 LVDS2F_11P_TX_1052 D27 FPGA_DF45_LVDS2F_8P_RX_I066/CLKOUT_OP
A28 FPGA_BJ48 LVDS2F_9N_TX_lO61 B28 FPGA_DG48_LVDS2F_9N_RX_l063 Cc28 FPGA_DR50_LVDS2F_11N_TX_I0O53 D28 FPGA_DG46_LVDS2F_8N_RX_I067/CLKOUT_ON
A29 GND B29 GND C29 GND D29 GND
A30 FPGA_DDA45_LVDS2F_17P_TX_l028/CLKOUT_1P B30 FPGA_DB43_LVDS2F_16P_RX_I034 Cc30 FPGA_CP43_LVDS2F_23P_TX_lO4 D30 FPGA_CR46_LVDS2F_24P_TX_I00
A31 FPGA_DE46_LVDS2F_17N_TX_1029/CLKOUT_1N B31 FPGA_DA44 LVDS2F_16N_RX_I035 Cc31 FPGA_CR44_LVDS2F_23N_TX_IO5 D31 FPGA_CP45_LVDS2F 24N_TX_l01
A32 FPGA_DB47_LVDS2F_18P_RX_1026 B32 FPGA_DD43_LVDS2F_16P_TX_1032 C32 FPGA_DB41_LVDS2F_15P_RX_I038 D32 FPGA_CL46_LVDS2F_24P_RX_102
A33 FPGA_DA48 LVDS2F_18N_RX_l027 B33 FPGA_BE44_LVDS2F_16N_TX_1033 Cc33 FPGA_DA42_LVDS2F_15N_RX_I039 D33 FPGA_CM45_LVDS2F_24N_RX_IO3
A34 FPGA_DDA47_LVDS2F_18P_TX_1024/CLKIN_1P B34 FPGA_DB45_LVDS2F_17P_RX_I030 C34 FPGA_DD41_LVDS2F_15P_TX_I036 D34 FPGA_CM43_LVDS2F_23P_RX_l06
A35 FPGA_DE48_LVDS2F_18N_TX_l025/CLKIN_1IN B35 FPGA_DA46_LVDS2F_17N_RX_1031 C35 FPGA_DE42_LVDS2F_15N_TX_1037 D35 FPGA_CL44_LVDS2F_23N_RX_IO7
A36 GND B36 GND C36 GND D36 GND
A37 FPGA_DD39_LVDS2F_14P_TX_l040 B37 FPGA_CL42_LVDS2F_22P_RX_lO10 Cc37 FPGA_CW42_LVDS2F_19P_TX_1020 D37 FPGA_CU42_LVDS2F_19P_RX_1022/CLKIN_OP
A38 FPGA_DE40_LVDS2F_14N_TX_1041 B38 FPGA_CMA41_LVDS2F_22N_RX_1011 Cc38 FPGA_CY41_LVDS2F_19N_TX_1021 D38 FPGA_CT41_LVDS2F_19N_RX_I023/CLKIN_ON
A39 FPGA_DB39_LVDS2F_14P_RX_1042 B39 FPGA_CP41_LVDS2F_22P_TX_l08 C39 FPGA_CT45_LVDS2F_21P_RX_1014 D39 FPGA_CY43_LVDS2F_20P_TX_lO16
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B2B1 Pin B2B1 Pin B2B1 B2B1 Pin
Signal Name Signal Name . Signal Name Signal Name
No No Pin No No
A40 FPGA_DA40_LVDS2F_14N_RX_1043 B40 FPGA_CR42_LVDS2F_22N_TX_I09 c40 FPGA_CU46_LVDS2F_21N_RX_I015 D40 FPGA_CW44_LVDS2F_20N_TX_lO017
A4l FPGA_DD37_LVDS2F_13P_TX_l044 B41 FPGA_DB37_LVDS2F_13P_RX_I046 c4a1 FPGA_CW46_LVDS2F_21P_TX_l1012 D41 FPGA_CT43_LVDS2F_20P_RX_l018/CLKOUT_OP
A42 FPGA_DE38_LVDS2F_13N_TX_1045 B42 FPGA_DA38_LVDS2F_13N_RX_l047 c42 FPGA_CY45_LVDS2F_21N_TX_I013 D42 FPGA_CU44_LVDS2F_20N_RX_I019/CLKOUT_ON
A43 GND B43 GND ca3 GND D43 GND
Ad4 FPGA_G54_LVDS3B_5P_TX_l076/CLKOUT_1P B44 FPGA_J56_LVDS3B_4P_RX_1082 Cc44 FPGA_A58_LVDS3B_2P_TX_1088 D44 FPGA_E60_LVDS3B_1P_RX_1094
A45 FPGA_F55_LVDS3B_5N_TX_I077/CLKOUT_1N B45 FPGA_K57_LVDS3B_4N_RX_l083 c4a5 FPGA_B59_LVDS3B_2N_TX_l089 D45 FPGA_D61_LVDS3B_1N_RX_l095
A4d6 FPGA_J52_LVDS3B_6P_RX_I074 B46 FPGA_G56_LVDS3B_4P_TX_l080 C46 FPGA_E56_LVDS3B_3P_RX_I086 D46 FPGA_A60_LVDS3B_1P_TX_1092
A47 FPGA_K53_LVDS3B_6N_RX_I0O75 B47 FPGA_F57_LVDS3B_4N_TX_l081 ca7 FPGA_D57_LVDS3B_3N_RX_l087 D47 FPGA_B61_LVDS3B_1N_TX_1093
A48 FPGA_G52_LVDS3B_6P_TX_I072/CLKIN_1P B48 FPGA_J54_LVDS3B_5P_RX_I078 Cc4a8 FPGA_A56_LVDS3B_3P_TX_1084 D48 FPGA_E58_LVDS3B_2P_RX_I090
A49 FPGA_F53_LVDS3B_6N_TX_I073/CLKIN_1N B49 FPGA_K55_LVDS3B_5N_RX_I079 c49 FPGA_B57_LVDS3B_3N_TX_l085 D49 FPGA_D59 LVDS3B_2N_RX_1091
A50 GND B50 GND C50 GND D50 GND
A51 FPGA_CY25_LVDS2D_17P_TX_l028/CLKOUT_1P B51 FPGA_CT23_LVDS2D_16P_RX_I034 C51 FPGA_A52_LVDS3B_8P_TX_lO64 D51 FPGA_E54_LVDS3B_7P_RX_IO70/CLKIN_OP
A52 FPGA_CW26_LVDS2D_17N_TX_l029/CLKOUT_1N B52 FPGA_CU24_LVDS2D_16N_RX_l035 C52 FPGA_B53_LVDS3B_8N_TX_l1065 D52 FPGA_D55_LVDS3B_7N_RX_1071/CLKIN_ON
A53 FPGA_CT25_LVDS2D_17P_RX_I030 B53 FPGA_CY23_LVDS2D_16P_TX_1032 C53 FPGA_E50_LVDS3B_9P_RX_l062 D53 FPGA_A54_LVDS3B_7P_TX_lO68
A54 FPGA_CU26_LVDS2D_17N_RX_l1031 B54 FPGA_CW24_LVDS2D_16N_TX_l033 Cc54 FPGA_D51_LVDS3B_9N_RX_l063 D54 FPGA_B55_LVDS3B_7N_TX_I069
A55 NC B55 FPGA_CT27_LVDS2D_18P_RX_1026 C55 FPGA_A50_LVDS3B_9P_TX_I060 D55 FPGA_E52_LVDS3B_8P_RX_l066/CLKOUT_OP
A56 NC B56 FPGA_CU28_LVDS2D_18N_RX_1027 C56 FPGA_B51_LVDS3B_9N_TX_l061 D56 FPGA_D53_LVDS3B_8N_RX_l067/CLKOUT_ON
A57 GND B57 GND C57 GND D57 GND
A58 GND B58 GND C58 GND D58 GND
FPGA_E44_LVDS3C_7P_RX_IO70/CLKIN
A59 FPGA_E42_LVDS3C_6P_RX_1074 B59 _0OP C59 FPGA_CY51_LVDS2E_19P_TX_I020 D59 NC
FPGA_D45_LVDS3C_7N_RX_I071/CLKIN
A60 FPGA_D43_LVDS3C_6N_RX_1075 B60 _ON Cc60 FPGA_CW52_LVDS2E_19N_TX_1021 D60 NC
A6l GND B61 GND Cc61 GND D61 GND
A62 GND B62 GND C62 GND D62 GND
A63 FPGA_G36_LVDS3C_2P_TX_1088 B63 FPGA_J36_LVDS3C_2P_RX_I090 Cc63 FPGA_G34_LVDS3C_1P_TX_1092 D63 FPGA_J34_LVDS3C_1P_RX_1094
A64 FPGA_F37_LVDS3C_2N_TX_lO89 B64 FPGA_K37_LVDS3C_2N_RX_1091 c64 FPGA_F35_LVDS3C_1N_TX_I093 D64 FPGA_K35_LVDS3C_1N_RX_1095
A65 GND B65 GND C65 GND D65 GND
A66 GND B66 GND C66 GND D66 GND
A67 FPGA_A38_LVDS3C_4P_TX_I0O80 B67 FPGA_E38_LVDS3C_4P_RX_1082 Cc67 FPGA_G38_LVDS3C_3P_TX_l084 D67 FPGA_J38_LVDS3C_3P_RX_1086
A68 FPGA_B39_LVDS3C_4N_TX_l081 B68 FPGA_D39_LVDS3C_4N_RX_1083 C68 FPGA_F39_LVDS3C_3N_TX_I0O85 D68 FPGA_K39_LVDS3C_3N_RX_I087
A69 GND B69 GND C69 GND D69 GND
A70 GND B70 GND c70 GND D70 GND
A71 NC B71 NC Cc71 NC D71 NC
A72 NC B72 NC C72 NC D72 NC
A73 GND B73 GND C73 GND D73 GND
A74 GND B74 GND C74 GND D74 GND
A75 FPGA_DB51_LVDS2E_23P_RX_lO6 B75 FPGA_DD51_LVDS2E_23P_TX_lO4 C75 FPGA_DB49_LVDS2E_24P_RX_l02 D75 FPGA_DD49 LVDS2E_24P_TX_lO0
A76 FPGA_DA52_LVDS2E_23N_RX_I07 B76 FPGA_DE52_LVDS2E_23N_TX_lO5 C76 FPGA_DA50_LVDS2E_24N_RX_l103 D76 FPGA_DE50_LVDS2E_24N_TX_lO1
A77 GND B77 GND C77 GND D77 GND
A78 GND B78 GND C78 GND D78 GND
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B2B1 Pin B2B1 Pin B2B1 B2B1 Pin
Signal Name Signal Name . Signal Name Signal Name
No No Pin No No
FPGA_E46_LVDS3C_8P_RX_I066/CLKO FPGA_A40_LVDS3C_5P_TX_l076/CLKO
A79 FPGA_A46_LVDS3C_8P_TX_l0O64 B79 UT_OoP C79 UT_1pP D79 FPGA_E40_LVDS3C_5P_RX_l078
FPGA_D47_LVDS3C_8N_RX_l067/CLKO FPGA_B41_LVDS3C_5N_TX_IO77/CLKO

A80 FPGA_B47_LVDS3C_8N_TX_lO065 B8O UT_ON C80 UT_1IN D80 FPGA_D41_LVDS3C_5N_RX_l079

A81 GND B81 GND cs1 GND D81 GND

A82 GND B82 GND C82 GND D82 GND

A83 FPGA_CP23_LVDS2D_13P_TX_lO44 B83 FPGA_CM23_LVDS2D_13P_RX_1046 Cc83 FPGA_A48_LVDS3C_9P_TX_l060 D83 FPGA_E48_LVDS3C_9P_RX_1062

A84 FPGA_CR24_LVDS2D_13N_TX_l045 B84 FPGA_CL24_LVDS2D_13N_RX_I047 c84 FPGA_B49_LVDS3C_9N_TX_1061 D84 FPGA_D49 LVDS3C_9N_RX_l063

A85 GND B85 GND C85 GND D85 GND

A86 GND B86 GND C86 GND D86 GND

A87 FPGA_CT47_LVDS2E_21P_RX_l014 B87 FPGA_CY47_LVDS2E_21P_TX_I0O12 c87 FPGA_DB53_LVDS2E_22P_RX_l010 D87 FPGA_DD53_LVDS2E_22P_TX_l08

A88 FPGA_CU48_LVDS2E_21N_RX_IO15 B88 FPGA_CW48 LVDS2E_21N_TX_ 1013 Cc88 FPGA_DA54_LVDS2E_22N_RX_1011 D88 FPGA_DE54_LVDS2E_22N_TX_l0O9

A89 GND B89 GND C89 GND D89 GND

A90 GND B90 GND Cc90 GND D90 GND
FPGA_CT49_LVDS2E_20P_RX_l018/CLK

A9l NC B91 NC c91 OUT_0P D91 FPGA_CY49_LVDS2E_20P_TX_IO16
FPGA_CU50_LVDS2E_20N_RX_l019/CL

A92 NC B92 NC C92 KOUT_ON D92 FPGA_CW50_LVDS2E_20N_TX_I017

A93 GND B93 GND Cc93 GND D93 GND

A94 GND B94 GND c94 GND D94 GND
FPGA_CT51_LVDS2E_19P_RX_1022/CLK

A95 FPGA_A42_LVDS3C_6P_TX_I072/CLKIN_1P B95 FPGA_A44_LVDS3C_7P_TX_l068 C95 IN_OP D95 NC
FPGA_CU52_LVDS2E_19N_RX_l1023/CL

A96 FPGA_B43_LVDS3C_6N_TX_I073/CLKIN_1N B96 FPGA_BA45_LVDS3C_7N_TX_l069 Cc96 KIN_ON D96 NC

A97 GND B97 GND Cc97 GND D97 GND

A98 GND B98 GND Cc98 GND D98 GND

A99 TEMPDIODE_13C_GXF_DP B99 VCC_1V2_l10_2E C99 TEMPDIODE_12A_GXF_DP D99 TEMPDIODE_12C_GXF_DP

A100 TEMPDIODE_13C_GXF_DN B100 VCC_1V2_10 C100 | TEMPDIODE_12A_GXF_DN D100 TEMPDIODE_12C_GXF_DN
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2.6.1 FPGA Interfaces

The interfaces which are supported in Board-to-Board Connectorl from Intel Agilex 7 SoC and FPGA is explained in the following

section.

2.6.2 FPGA I0s & General-Purpose Clocks — Bank2D

The Intel Agilex 7 SoC and FPGA SOM supports up to 7 LVDS or 15 Single Ended I0s and from Intel Agilex 7 FPGA Bank2D on Board-

to-Board connectorl. In Intel Agilex 7 SoC and FPGA SOM, Bank2D signals are routed as LVDS |0s to Board-to-Board Connectorl.

Even though Bank2D signals are routed as LVDS 10s, these pins can be used as SE |0s if required.

In Intel Agilex 7 SoC and FPGA SOM, upon these 7 LVDS or 15 Single Ended I0s from Intel Agilex 7 FPGA Bank2D, one General

Purpose Clock input LVDS pair and oneGeneral Purpose Clock Output LVDS pairs are supported on Board-to-Board connectorl. If

Single Ended Clock is required instead of LVDS, then the same LVDS clock pins can be configured as General-Purpose single ended

clock. In Intel Agilex 7 SoC and FPGA SOM, Bank2D 1/0 voltage is set to 1.2V as the remaining bank 10s are used for FPGA1 DDR4

support.

For more details on Intel Agilex 7 SoC and FPGA Bank2D pinouts on Board-to-Board Connectorl, refer the below table.

B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ T
ipti
Pin No Net Name Pin Number Termination ;
FPGA CL24 LVDS2D 13N RX | 1047 CDR Bank2D 13n Rx differential Negative.
B84 - - -7 ’ ’ 10, 1.2V LVDS Same pin can be configured as Single ended
_1047 DIFF_RX_2D13N/ CL24 /0.
B83 X IO4_6 B ~ T | DIFF_RX_2D13P/ 10, 1.2V LVDS Same pin can be configured as Single ended
- CMm23 1/0.
A84 |045_ B - DIFF_RX_2D13N/ 10, 1.2V LVDS Same pin can be configured as Single ended
- CR24 /0.
FPGA_CP23_LVDS2D_13P_TX | 1044, DIFF_TX_2D13P/ 10, 1.2V Bank2D 13p Rx differential Positive.
A83 1044 P23 LVCMOS Same pin can be configured as Single ended
- I/0.
1035, CDR, Bank2D 16n Rx differential Negative.
B52 ;:(P?OA?’—SCUM—LVDSZD—IGN—R DIFF_RX_2D16N/ 10, 1.2V LVDS Same pin can be configured as Single ended
- CU24 /0.
EPGA CT23 LVDS2D 16P RX | 1034. CDR Bank2D 16p Rx differential Positive.
B51 |034— - - - DIFF,RX 2,D16P/ 123 10, 1.2V LVDS Same pin can be configured as Single ended
- - = 1/0.
1033, ; ; i
FPGA CW24 LVDS2D 16N T Bank2D 16n Tx differential Negative.
B54 X |03_3 - ~ 7 | DIFF_TX_2D16N/ 10, 1.2V LVDS Same pin can be configured as Single ended
- CW24 /0.
FPGA_CY23_LVDS2D_16P_TX | 1032, DIFF_TX_2D16P/ Bank2D 16p Tx differential Positive.
B53 1032 Y23 10, 1.2V LVDS Same pin can be configured as Single ended
_ 1/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . R Description
Pin No Net Name Pin Number Termination
1027, CDR, ' ' ive.
EPGA CU28 LVDS2D 18N R Bank2D.18n Rx dlffererltlal Negatl've
B56 ~ - -~ DIFF_RX_2D18N/ 10, 1.2V LVDS Same pin can be configured as Single ended
X_1027 - -
- cu28 1/0.
FPGA_CT27_LVDS2D_18P_RX | 1026, RZQ_B_2D, CDR, Bank2D 18p Rx differential Positive.
B55 - - - - — - 10, 1.2V LVDS Same pin can be configured as Single ended
_1026 DIFF_RX_2D18P/ CT27 /0
1923, Bank2D 17n Tx diff ial Negati
FPGA_CW26_LVDS2D_17N_T | PLL_2D_B_CLKOUTIN, ankaD 17n Tx differential Negative.
A52 10, 1.2V LVDS Same pin can be configured as Clock Output
X_1029/CLKOUT_1IN DIFF_TX_2D17N/ .
or Single ended 1/0.
CW26
1028,
PLL_2D B_CLKOUT1P, i i itive.
EPGA CY25 LVDS2D 17P TX _2D_B_ Bank2D.17p Tx dlfferehtlal Positive
A51 - - = PLL 2D B_CLKOUT1, |10, 1.2V LVDS Same pin can be configured as Clock Output
_1028/CLKOUT_1P - )
PLL_2D_B_FB1, or Single ended /0.
DIFF_TX_2D17P/ CY25
1031, i i ive.
EPGA CU26 LVDS2D 17N R Bank2D.17n Rx dlffere.ntlal Negatl.ve
A54 - - - = DIFF_RX_2D17N/ 10, 1.2V LVDS Same pin can be configured as Single ended
X_1031 -~
- CuU26 1/0.
FPGA_CT25_LVDS2D_17P_RX | 1030, DIFF_RX_2D17P/ Bank2D 17p Rx differential Positive.
A53 10, 1.2V LVDS Same pin can be configured as Single ended
_1030 CT25 /0

2.6.3 FPGA I0s & General-Purpose Clocks — Bank2E

The Intel Agilex 7 SoC and FPGA SOM supports up to 36 LVDS or 72 Single Ended |0s and from Intel Agilex 7 FPGA Bank2E on Board-

to-Board connectorl. In Intel Agilex 7 SoC and FPGA SOM, Bank2E signals are routed as LVDS I0s to Board-to-Board Connectorl.

Even though Bank2E signals are routed as LVDS 10s, these pins can be used as SE |0s if required.

In Intel Agilex 7 SoC and FPGA SOM, upon these 36 LVDS or 72 Single Ended 10s from Intel Agilex 7 FPGA Bank2D, three General

Purpose Clock input LVDS pair and three General Purpose Clock Output LVDS pairs are supported on Board-to-Board connectorl.

If Single Ended Clock is required instead of LVDS, then the same LVDS clock pins can be configured as General-Purpose single ended

clock. In Intel Agilex 7 SoC and FPGA SOM, Bank2E I/O voltage is set to 1.2V. Contact iWave if 1.5V voltage support is required.

For more details on Intel Agilex 7 SoC and FPGA Bank2E pinouts on Board-to-Board Connectorl, refer the below table.

B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L
. . .. Description
Pin No Net Name Pin Number Termination
Doy | FPGA_CWS0_LVDS2E_20N_T | 1017, DIFF_TX_2E20N/ | 10,1.2V/15V Ea”kZE?O” Txbdiffere:“a' '\(‘jegagf’e-l o
X_|017 CW50 LVDS I/aome pin can pe conrigured as sSingle ende
Doy | FPGA_CYA9_LVDS2E_20P_TX | 1016, DIFF_TX_2E20P/ | 10,1.2V/15V Ea”kZE_ZOF’ Txbdiffere:“a' '205‘“;?- © ended
_|016 CY49 LVDS I/aome pin can pe conrigured as sSingle ende
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . R Description
Pin No Net Name Pin Number Termination
FPGA CUS0 LVDS2E 20N RX 1019, Bank2E 20n Rx differential Negative.
€92 I0197CLKODT oN | PLL2E B CLKOUTON, '10,1.2VLVDS | Same pin can be configured as Clock Output
- - DIFF_RX_2E20N/ CU50 or Single ended 1/0.
1018,
PLL_2E_B_CLKOUTOP, i i itive.
FPGA_CTA9_LVDS2E_20P_RX _2E_B_ BankZE.ZOp Rx dlffererltlal Positive
ca1 1018/CLKOUT OP PLL_2E_B_CLKOUTO, 10, 1.2V LVDS Same pin can be configured as Clock Output
- - PLL_2E_B_FBO, or Single ended /0.
DIFF_RX_2E20P/ CT49
FPGA_DES54_LVDS2E_22N_TX | 109, DIFF_TX_2E22N/ Bank2E 22n Tx differential Negative.
D88 109 DES4 10, 1.2V LVDS Same pin can be configured as Single ended
- 1/0.
FPGA_DD53_LVDS2E_22P_TX | 108, DIFF_TX_2E22P/ Bank2E 22p Tx differential Positive.
D87 108 DDS3 10, 1.2VLVDS | Same pin can be configured as Single ended
B 1/0.
1011, CDR, i i ive.
FPGA_DA54_LVDS2E_22N_RX Bank2E.22n Rx dlfferer'mal Negat|ye
C88 1011 DIFF_RX_2E22N/ 10, 1.2V LVDS Same pin can be configured as Single ended
- DA54 1/0.
FPGA_DB53_LVDS2E_22P_RX | 1010, CDR, Bank2El22p Rx dlffEl’El:Itlal P05|t|v.e.
Cc87 10, 1.2V LVDS Same pin can be configured as Single ended
_l0o10 DIFF_RX_2E22P/ DB53 /0
FPGA_CWA48_LVDS2E_21IN_T | 1013, DIFF_TX_2E21N/ Bank2E 21n Tx differential Negative.
B88 X 1013 CWas 10, 1.2V LVDS Same pin can be configured as Single ended
- 1/0.
FPGA_CY47_LVDS2E_21P_TX | 1012, DIFF_TX_2E21P/ Bank2E 21p Tx differential Positive.
B87 1012 oya7 10, 1.2V LVDS Same pin can be configured as Single ended
- 1/0.
FPGA_CU48_LVDS2E_21N_RX | 1015, CDR, Bank2El21n Rx dlfferermal Negatl_ve.
A88 10, 1.2V LVDS Same pin can be configured as Single ended
_1015 DIFF_RX_2E21N/ CU48 /0
FPGA_CTA7_LVDS2E_21P_RX | 1014, CDR, Bank2El21p Rx dlfferetmal P05|t|v_e.
A87 10, 1.2V LVDS Same pin can be configured as Single ended
_1014 DIFF_RX_2E21P/CT47 /0
FPGA CU52 LVDS2E 19N RX 1023, CLK_B_2E_ON, Bank2E 19n Rx differential Negative.
C96 I023_/CLKIN_ oN CDR, DIFF_RX_2E19N/ | 10,1.2VLVDS | Same pin can be configured as Clock Input or
- - Cu52 Single ended I/0.
1022, CLK_B_2E_OP, i i itive.
FPGA_CT51_LVDS2E_19P_RX _B_2E_ Bank2E.19p Rx dlfferetntlal Positive
C95 1022/CLKIN 0P CDR, DIFF_RX_2E19P/ |10, 1.2V LVDS Same pin can be configured as Clock Input or
- - CT51 Single ended I/0.
FPGA_DJ60_LVDS2E_4N_TX_| | 1081, DIFF_TX_2E4N/ Bank2E 4n Tx differential Negative.
D3 081 DJGO 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_DK59_LVDS2E_4P_TX_| 1080, DIFF_TX_2E4P/ Bank2E 4p Tx differential Positive.
D2 030 DK59 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . R Description
Pin No Net Name Pin Number Termination

b5 | FPGA_DLGO_LVDS2E 3N_RX_ | 1087, CDR, 10, 1.2v/1.5v | Bank2E3nRx dbifferer::ial Nzgativg. _—
1087 DIFF_RX_2E3N/DL60 | LVDS IS/aome pin can be configured as Single ende

by | FPGA_DMS9_LVDS2E 3P_RX 1086, CDR, 10, 1.2V/1.5V ?a”kZE;”p Rx dt:ffere?‘a' PC:“‘V:_- o ended
_|O86 D|FF_RX_2E3P/ DM59 LVDS I/aome pin can be contigurea as single enae

h; | FPGA_DR6O_LVDS2E_3N_TX_ | 1085, DIFF_TX_2E3N/ | 10, 1.2V/1.5V Sa”kZE;”” T dt:ffere"ffia' Nzgati‘g?- o ended
1085 DR60 LVDS I/aome pin can be contigurea as single enae

bg | FPGA_DPS9_LVDS2E_3P_TX_| | 1084, DIFF_TX_2E3P/ | 10, 1.2V/1.5V Ea”kZE?p i dt:ffere"ffia' P?““’:; o ended
084 DP59 LVDS I/aome pin can be contigurea as sSingle enae

s | FPGA_DGGO_LVDS2E_AN_RX | 1083, DIFF_RX_2EAN/ | 10, 1.2V/1.5V Ea”kZE.“” Rx dtjffere?ia' Nggat‘;?- o ended
_|083 DG6E0 LVDS l/aome pin can be contigurea as sSingle endae

, | FPGA_DF59_LVDS2E_4P_RX_| 1082, DIFF_RX_2E4P/ 10, 1.2V/1.5V Ea”kZE.“p Rx dtjffere’fa' P‘;S‘“V:_- o ended
082 DF59 LVDS l/aome pin can be contigurea as sSingle ende

s | FPGA_DL62_LVDS2E_2N_RX_ | 1091, DIFF_RX_2E2N/ | 10, 1.2V/1.5V Sa”kZE_Z” Rx dbiffere’fa' Nzga“‘;?- o ended
1091 DL62 LVDS l/aome pin can pe conrigured as single ende

s | FPGA_DMGL_LVDS2E_2P_RX | 1090, DIFF_RX_2E2P/ 10, 1.2V/1.5V Sa”kZE?p Rx dbiffereTia' P‘(’;i“"g; o ended
_|090 DM61 LVDS l/aome pin can pe conrigured as single ende

; | FPGA_DR64_LVDS2E_IN_TX_ 1093, DIFF_TX_2EIN/ | 10, 1.2V/1.5V Ea“kZE_ln Tx d;ffere“ft_ia' Nzgati‘g?- o ended
1093 DR64 LVDS l/aome pin can pe conrigured as single ende

| FPGA_DPG3_LVDS2E_1P_TX_| 1092, DIFF_TX_2E1P/ | 10, 1.2V/1.5V Ea”kZEllp T d;ffere“ft_ia' PZS‘“V‘S?; o ended
092 DP63 LVDS l/aome pin can pe conrigured as single ende

n | FPGA_DR62_LVDS2E_2N_TX_ 1089, DIFF_TX_2E2N/ | 10, 1.2V/1.5V Ea”kZE_Z” Tx d;ffere“ft_ia' Nzgati‘g‘?- o ended
1089 DR62 LVDS l/aome pin can pe conrigured as single ende

5, | FPGA_DPGLLVDS2E_2P_TX_| 1088, DIFF_TX_262P/ | 10, 1.2V/1.5V Ea”kZE?p Tx dk:ffere”ft_‘a' PZSi“V‘S*; o ended
088 DP61 LVDS l/aome pin can pe conrigured as single ende
FPGA_DL64_LVDS2E_1IN_RX_ | 1095, DIFF_RX_2E1N/ Bank2E 1n Rx differential Negative.

B5 10, 1.2V LVDS Same pin can be configured as Single ended
1095 DL64

1/0.

5,  FPGA_DM63_LVDS2E_1P_RX | 1094, DIFF_RX_2E1P/ | 10, 1.2V/15V Ea”kZE,lp Rx ‘:Jiffere”;ia' P‘(’js“i"g_- o e
_|094 DM63 LVDS l/aome pin can pbe conrigured as sSingle ende

5, | FPGA_DGS6_LVDS2E_6N_RX 1075, CDR, 10, 1.2V/1.5V Ea”kZE'G” Rx dbiffefe?ia' Nzga“‘sf_e- o e
_|O75 D|FF_RX_2E6N/ DG56 LVDS I/aome pin can pe conrigured as sSingle ende

ne | FPGA_DFSS_LVDS2E_6P_RX_I | 1074, RZQ_T_2E,CDR, 10, 1.2V/1.5V Ea”kZE'GF’ Rx dbiffefe?ia' P‘Z{S‘“VG; o e
074 D|FF_RX_2E6P/ DF55 LVDS I/aome pin can pe conrigured as Slng e ende
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . R Description
Pin No Net Name Pin Number Termination
1077, - : :
a3 | POADISELVDSIE SN TXL o\ or o+ civouman, | 'O B2V gankZE'Sn o dt:fferer::lal Nzgatl\gle' kO
O77/CLKOUT_1N _4Lb_ 1 ) LVDS ar‘qe pin can be conrigured as ocC utput
DIFF_TX_2ESN/ DJ58 or Single ended 1/0.
1076,
PLL_2E_T_CLKOUT1P, - i
np | FPGADKS7_LVDSZE SP_TX1 | = ==\ [ 10,12v/15V Bank2E 5p Tx dk:ffere?'a' Pc(’js't"’ei )
076/CLKOUT 1P et 1 , LVDS Same pin can be configured as Clock Output
PLL_2E_T FB1, or Single ended 1/0.
DIFF_TX_2E5P/ DK57
ns | FPGA_DGSB_LVDS2E_SN_RX 1079, DIFF_RX_2E5N/ | 10, 1.2V/15V Ea”kZE?” Rx ‘ijffere'}?ia' Nggat“é?- o ended
_|O79 DG5S LVDS I/aome pin can be contigurea as sSingle enae
g | FPGA_DFS7_LVDSE_SP_RX_I | 1078, DIFF_RX_2ESP/ 10, 1.2V/1.5V Ea”kZE?p Rx ‘i)‘ffere?ia' P‘;Si“":_- o ended
078 DF57 LVDS |/aome pin can be contigurea as sSingle ende
n; | FPGA_DIS6_LVDS2E_6N_TX_I 1073, CLK_T_2E_IN, IO, 1.2V/15V Ea”kZE.G” Tx ‘;iffere?_tia' N(fgatge' y
073/CLKIN_1N DIFF_TX_2E6N/DJ56 | LVDS ame pin can be configured as Clock Input or
Single ended 1/0.
g | FPGA_DKSS_LVDS2E_6P_TX_| | 1072, CLK_T_2E_1P, 10, 12V/15V Sa”kZE.GP Tx ‘;‘ffere:c‘_“a' P(‘;Si“‘g- Crout
072/CLKIN_1P DIFF_TX_2E6P/DK55 | LVDS ame pin can be configured as Llock fnput or
Single ended 1/0.
b1o | FPGA_DLSB_LVDS2E_7N_RX_ | 1071, CLK_T_2E_ON, 10, 1.2V/L5V Sa”kZE.W‘ Rx S‘ffere?_“a' Ndegat(i:\lle.kl t
1071/CLKIN_ON DIFF_RX_2E7N/DL58 | LVDS ame pin can be configured as Llock fnput or
Single ended 1/0.
bo | FPGA_DMS7_LVDS2E_7P_RX | 1070, CLK_T_2E_OP, 10, 1.2V/1.5V Ea”k25.7p Rx ‘;‘ffere?_“a' P(;’Si“‘é‘la- N
_1070/CLKIN_OP DIFF_RX_2E7P/ DM57 | LVDS ame pin can be configured as Clock Input or
Single ended 1/0.
b1, | FPGA_DRSB_LVDS2E_7N_TX_ | 1069, DIFF_TX_2E7N/ 10, 1.2V/L5V Ea”kZE?” b d;ffere”ft_‘a”\‘zga“‘g?- o ended
1069 DR58 LVDS |/aome pin can pe conrigured as single ende
by | FPGA_DPS7_LVDS2E_7P_TX_I | 1068, DIFF_TX_2E7P/ 10, 1.2V/L5V Ea”k25.7p Tx dk:ffere”ft_‘a' P‘L—‘*i“":; o e
068 DP57 LVDS ame pin can be conftiguredad as single enae
1/0.
1067, - - :
p1g | TPOADLS6LVDSIEBNRX_ | 0 o (ikouton, 'O L2V/1SY EankZE'gn i (::fferer;‘tlal Nggatléf' kO
|067/CLKOUT_0N _ <L _ 1 _ ) LVDS ame pin can be contigurea as ocC Utput
DIFF_RX_2E8N/ DL56 or Single ended I/0.
1066,
PLL_2E_T_CLKOUTOP, : i
p1z | TOADMSS_LVDS2E 8P RX | ", "o kouto, 'O 12V/LSY E e (:;fferer;'tlal stmvg kO
_|066/CLKOUT_OP <L _ 1 _ ) LVDS am'e pin can be contigurea as ocC Utput
PLL_2E_T_FBO, or Single ended 1/0.
DIFF_RX_2E8P/ DMS55
1o | FPGA_DRS6_LVDS2E_8N_TX_ 1065, DIFF_TX_2E8N/ 10, 1.2V/15V Ea”kZE'S” ™ dl)iffere”ffia'Nedgat“;_e- © ended
1065 DR56 LVDS I/aome pin can pe conrigured as sSingle ende
o | FPGA_DPSS_LVDS2E_8P_TX_I | 1064, DIFF_TX_2E8P/ IO, 1.2V/1.5V Ea”kZE?p b d;ffere”ffia' P‘:‘“V:; o e
064 DP55 LVDS I/aome pin can pe conrigured as sSingle ende
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ Descriotion
Pin No Net Name Pin Number Termination P
c1p | FPGADLS4_LVDS2E N RX_ | 1063, CDR, 10, 1.2V/1.5V EankZE?n Rx OLifferer::ial Nggati\slfe. s
ame pin can be contigurea as single ende
1063 DIFF_RX_2E9N/DL54 | LVDS o
<1y | FPGA_DMS3_LVDSZE_ 9P RX | 1062, CDR, 10, 1.2V/1.5V ?a”kZE?p Rx i‘ffere'}?ia' PZS”“’S; o ended
ame pin can be contigurea as single ende
1062 DIFF_RX_2E9P/ DM53 | LVDS o
c1a | FPGA_DIS4_LVDS2E_1ON_TX | 1057, DIFF_TX_2E1ON/ 10, 1.2V/15V Sa”kZE?O” Txbdiffereff‘“a' Ndegazf’e-l e
ame pin can be contigurea as single ende
D
1057 DJ54 LVDS o
i3 | FPGA_DKS3_LVDS2E_10P_TX | 1056, DIFF_TX_2E10P/ | 10,1.2V/15V Ea”kZE.mp Txbdiffe"eff‘“a' 205”‘;?' o ended
ame pin can be contigurea as single ende
1056 DK53 LVDS o
510 | FPGA_DGS4_LVDS2E_1ON_R | 1059, DIFF_RX_2E10N/  10,1.2V/1.5V Ea”kZE?O” Rxbdifferi'f‘“a' '(\j'egagf’e'l o
ame pin can be configured as Single ende
X_1059 DG54 LVDS o
4o  FPGA_DFS3_LVDS2E_10P_RX | 1058, DIFF_RX_2E10P/ | IO, 1.2V/L5V Ea”kZE.mp Rxbdifferif‘“a' ZOS'“;’F' o ended
ame pin can be configured as Single ende
1058 DF53 LVDS o
51, | FPGA_DRSA_LVDS2E_ON_TX_ | 1061, DIFF_TX_2E9N/ 10, 1.2V/1.5V Sa”kZE?” Tx dbiffere”ft_'a' Nzgat";?' o ended
ame pin can be conftigured as s>ingle enae
1061 DR54 LVDS o
5y, | FPGA_DPS3_LVDS2E_9P_TX_I | 1060, DIFF_TX_2E9P/ 10, 1.2V/1.5V Sa”kZE?P Tx dbiffere”ft_ia' P‘;Si“"g; o ended
ame pin can be conftigured as J>ingle enae
060 DP53 LVDS o
51s | FPGA_DIS2_LVDSZE_LIN_TX | 1053, DIFF_TX_2E11N/ | 0, 1.2V/1.5V Ea”kZE?l” T"bdifferef’_‘“a' ':legatsi}’&l o
ame pin can be conftigured as single enae
1053 DJ52 LVDS o
513 | FPGA_DKSLLVDS2E_11P_TX | 1052, DIFF_TX_2E11P/ 0, 1.2V/1.5V Ea”kZE.“p T"bdifferef’_‘“a' F(’josm‘s’_e' o ended
ame pin can be conftigured as J>ingle enae
1052 DK51 LVDS o
alo | FPGADGS2_LVDS2E_1IN_R 1055, DIFF_RX_2E1IN/ | 10, 1.2V/L5V Ea”kZE?l” Rxbdifferif‘“a' ':egatsi_"e-l o
ame pin can be conftiguredad as single enae
X_1055 DG52 LVDS o
ng | FPGADFSLLVDS2E_11P_RX 1054, DIFF_RX_2E11P/ | 10,1.2V/15V Ea”kZE.“p Rxbdifferif‘“a' ZOSi“;’_e- o ended
ame pin can be contiguredad as single enae
1054 DF51 LVDS o
A12 X I05_1 - -7 DIFF_RX_2E12N/ LVIDS Same pin can be configured as Single ended
- DG50 1/0.
ayy | FPGA_DF49_LVDS2E_12P_RX | 1050, CDR, 10, 1.2V/1.5V Ea”kZE_lzp Rxbdiffereff‘“a' :los“i;’?- o ended
ame pin can be conftigured as single enae
1050 DIFF_RX_2E12P/DF49 | LVDS o
npq | FPGA_DISO_LVDS2E_12N_TX | 1049, DIFF_TX_2E12N/ | 0, 1.2V/L5V Ea”kZE'H” Txbdiffereff‘“a' '\;egat;’e-l o
ame pin can be contigured as JSingle enae
1049 DJ50 LVDS o
g3 | FPGA_DKAS_LVDS2E_12P_TX | 1048, DIFF_TX_2E12P/ | IO, 1.2V/L5V Ea”kZE,lzp Txbdiffereff‘“a' :05‘“‘5’?- © onded
ame pin can be contigured as single enae
1048 DK49 LVDS o
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . R Description
Pin No Net Name Pin Number Termination

n7e | FPGA_DESO_LVDS2E_24N_TX | 101, DIFF_TX 2E24N/ 10, 1.2V/L5V Bank2E 24n Txbdifferefptial Ndegatiye.l N
101 DES0 LVDS IS/a:)me pin can be configured as Single ende

b7 | FPGA_DDA49_LVDS2E_24P_TX | 100, DIFF_TX_2624P/ 10, 1.2V/L5V Bank2E 24p Txbdifferef'j‘“a' :05"“"?- o ended
100 DD49 LVDS IS/a:)me pin can be configured as Single ende

103, CDR, : : :

FPGA_DA50_LVDS2E_24N_RX 10,1.2v/1.5y  Bank2E 24n Rx differential Negative.

C76 DIFF_RX_2E24N/ Same pin can be configured as Single ended

103 LVDS

- DA50 1/0.

cys | FPGA_DBA9_LVDS2E_24P_RX 102, CDR, 10, 1.2V/1.5V Ea”kZE?“p Rxbdifferef'_"“a' 205”‘;’9- o ended
_|02 D|FF_RX_2E24P/ DB49 LVDS I/aome pin can be contigurea as sSingle enae

sy | FPGADES2_LVDS2E_23N_TX | 105, DIFF_TX_2E23N/ | 10, 12V/L5V Ea”kZE.B” Txbdifferef’_‘“a' ':j'e€atsif’e'l e
_|05 DE5S2 LVDS l/aome pin can be contigurea as sSingle endae

5y | FPGA_DDS1_LVDSZE_23P_TX | 104, DIFF_TX_2E23P/ | 10, 12V/L5V Ea”kZE.BF’ Txbdifferef’_‘“a' F(’jOSi“Z?- o ended
_|O4 DD51 LVDS l/aome pin can be conftigurea as sSingle endae

n7g | FPGA_DAS2_LVDS2E_23N_RX | 107, DIFF_RX_2E23N/ | 10, 1.2V/1.5V Sa”kZE.B” Rxbd‘fferif‘“a' ’:egag_"e-l e
_|O7 DAS2 LVDS l/aome pin can pe conrigured as single ende

njs | FPGA_DBSI_LVDSE_23P_RX | |06, DIFF_RX_2E23P/ | 10, 1.2V/1.5V Sa”kZE_BP R"bd‘fferif‘“a' ZOSi“;’_e- © ended
_|06 DB51 LVDS l/aome pin can pe conrigured as single ende

cco | FPGACWS2_LVDS2E_I9N_T | 1021, DIFF_TX_2E19N/ 10, 1.2V/1.5V Ea”kZE.w” Txbdifferef’_‘“a' ':le%atsi}’e-l o
X_|021 CW52 LVDS l/aome pin can pe conrigured as single ende

cso | FPGA_CYSI_LVDS2E_19P_TX 1020, DIFF_TX_2E19P/ | 10, 1.2V/15V Ea”kZE_wp Txbdifferef’_‘“a' ':losmz_e- o onded
_|020 CY51 LVDS l/aome pin can pe conrigured as single ende
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2.6.4 FPGA I0s & General-Purpose Clocks — Bank2F

The Intel Agilex 7 SoC and FPGA SOM supports up to 48 LVDS or 96 Single Ended 10s and from Intel Agilex 7 FPGA Bank2F on Board-

to-Board connectorl. In Intel Agilex 7 SoC and FPGA SOM, Bank2F signals are routed as LVDS |0s to Board-to-Board Connectorl.

Even though Bank2F signals are routed as LVDS 10s, these pins can be used as SE |0s if required.

In Intel Agilex 7 SoC and FPGA SOM, upon these 48 LVDS or 96 Single Ended 10s from Intel Agilex 7 FPGA Bank2D, four General

Purpose Clock input LVDS pair and four General Purpose Clock Output LVDS pairs are supported on Board-to-Board connectorl. If

Single Ended Clock is required instead of LVDS, then the same LVDS clock pins can be configured as General-Purpose single ended

clock. In Intel Agilex 7 SoC and FPGA SOM, Bank2F 1/0 voltage is set to 1.2V. Contact iWave if 1.5V voltage support is required.

For more details on Intel Agilex 7 SoC and FPGA Bank2F pinouts on Board-to-Board Connectorl, refer the below table.

B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ .
1PpTI
Pin No Net Name Pin Number Termination 8
FPGA_DG38_LVDS2F_IN_RX | 1095, DIFF_RX_2FIN/ | 10,1.2v/1.5v  Bank2F 1nRxdifferential Negative.
D17 1095 DG38 LVDS Same pin can be configured as Single ended
_ 1/0.
FPGA_DF37_LVDS2F_1P_RX_| 1094, DIFF_RX_2F1P/ | 10,1.2v/1.5v  Bank2F 1pRxdifferential Positive.
D16 094 DE37 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DJ38_LVDS2F_IN_TX_| 1093, DIFF_TX_2FIN/ | 10,1.2v/1.5v  Bank2F1nTxdifferential Negative.
D19 093 DJ38 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DK37_LVDS2F 1P TX_| | 1092, DIFF_TX_2F1p/ | 10,1.2v/15v | Dank2F 1pTxdifferential Positive.
D18 092 DK37 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DGA0_LVDS2F_2N_RX | 1091, DIFF_RX_2F2N/ | 10,1.2v/15v | Dank2F 2nRxdifferential Negative.
D21 1091 G40 LVDS Same pin can be configured as Single ended
_ 1/0.
FPGA_DF39_LVDS2F_2P_RX_| 1090, DIFF_RX_2F2P/ | 10,1.2v/1.5v  Bank2F 2pRxdifferential Positive.
D20 090 DE39 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DJ40_LVDS2F_2N_TX_I | 1089, DIFF_TX_2F2N/ | 10,1.2v/15v | Cank2F2nTxdifferential Negative.
Cc17 089 0140 VDS Same pin can be configured as Single ended
1/0.
FPGA_DK39_LVDS2F 2P TX_| | 1088, DIFF_TX_2F2P/ | 10,1.2v/15v | Dank2F 2pTxdifferential Positive.
C16 088 DK39 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DGA42_LVDS2F_3N_RX | 1087, CDR, 10,1.2v/1.5y | Dank2F 3nRxdifferential Negative.
C19 1087 DIFF RX 2F3N/DG42 | LVDS Same pin can be configured as Single ended
- =N 1/0.
FPGA_DF41_LVDS2F_3P_RX_| | 1086, CDR, I0,1.2v/1.5y  Dank2F 3pRxdifferential Positive.
Cc18 086 DIFE RX 2F3P/ DFAL LVDS Same pin can be configured as Single ended
_RX_2F3P/ 1/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ Descrioti
escription
Pin No Net Name Pin Number Termination s
FPGA_DJ42_LVDS2F_3N_TX_| | 1085, DIFF_TX 2F3N/ 10, 1.2v/1.5v | Cank2F 3nTxdifferential Negative.
c21 085 D142 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DKA1_LVDS2F 3P TX_| | 1084, DIFF_TX_2F3p/ | 10,1.2v/15v | Dank2F 3pTxdifferential Positive.
C20 084 K41 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DL42_LVDS2F_4N_RX_ | 1083, DIFF_RX_2F4N/ | 10,1.2v/1.5v  Bank2F4nRx differential Negative.
B17 1083 DLA2 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DMA41_LVDS2F_4P_RX | 1082, DIFF_RX_2FAP/ | 10,1.2v/15v  Dank2F4pRxdifferential Positive.
B16 5 DMa1 VD Same pin can be configured as Single ended
108 M4 VDS /.
FPGA_DR42_LVDS2F 4N_TX_ | 1081, DIFF_TX 2FAN/ | 10,1.2v/15v | Cank2FanTxdifferential Negative.
B19 1081 DR42 LVDS Same pin can be configured as Single ended
1/0.
sig | FPGA_DPALLVDS2F_4P_TX_I | 1080, DIFF_TX_2F4P/ | 10, 12V/L5V Ea”kZF.“F’ T d;ffere“:ia' P‘(’;‘“Vz; o ended
ame pin can be configured as Single ende
080 DP41 LVDS /0.
FPGA_DL44_LVDS2F_5N_RX_ | 1079, DIFF_RX_2FSN/ | 10,1.2v/1.5v  Bank2F 5nRxdifferential Negative.
B21 1079 bLA4 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DM43_LVDS2F_5P_RX | 078, DIFF_RX_2F5P/ | 10,1.2v/1.5v  Bank2F5pRxdifferential Positive.
B20 1078 DMA43 LVDS Same pin can be configured as Single ended
_ 1/0.
1077, - - -
FPGA BR44 LVDS2F 5N TX 10, 1.2V/1.5V Bank2F 5n Tx differential Negative.
A17 IO77/ELKOU_T N - 7 7 | PLLL2F_T_CLKOUTIN, LV’DS Same pin can be configured as Clock Output
- DIFF_TX_2F5N/ DR44 or Single ended 1/0.
1076,
FPGA DP43 LVDS2F 5P TX | PLL_2F_T_CLKOUTI1P, 10, 1.2V/1.5V Bank2F 5p Tx differential Positive.
Al6 O76/C_LKOU$ 1p - 7 7 | PLL_2F_T_CLKOUT], LVIDS Same pin can be configured as Clock Output
- PLL_2F T _FB1, or Single ended 1/0.
DIFF_TX_2F5P/ DP43
FPGA_DL46_LVDS2F_6N_RX_ 1075, CDR, 10, 1.2v/1.5v | Bank2F 6n Rx differential Negative.
Al9 1075 DIFF RX 2F6N/DL46 | LVDS Same pin can be configured as Single ended
=" 1/0.
FPGA_DMA45_LVDS2F_6P_RX | 1074, RZQ_T 2F, CDR, | 10,1.2v/1.5v  Bank2F 6p Rx differential Positive.
Al8 1074 DIFF RX 2F6P/ DM45 | LVDS Same pin can be configured as Single ended
- =" 1/0.
FPGA_DR46_LVDS2F_6N_TX_ | 1073, CLK_T 2F_IN, | 10,1.2v/1.5v | Bank2F6nTx differential Negative.
A21 1073/CLKIN 1N DIFF TX 2F6N/DR46 | LVDS Same pin can be configured as Clock Input or
- - - Single ended I/0.
FPGA_DP45_LVDS2F_6P_TX_| | 1072, CLK_T 2F_ 1P, | 10,1.2v/1.5v  Bank2F 6pTx differential Positive.
A20 072/CLKIN 1P DIFF TX 2F6P/ DP45 LVDS Same pin can be configured as Clock Input or
- - - Single ended I/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ Descrioti
escription
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FPGA_DGA44_LVDS2F_7N_RX | 1071, CLK_T_2F_ON,  10,1.2v/1.5v | Bank2F7nRxdifferential Negative.

D24 1071/CLKIN_ ON DIFF_RX_2F7N/DG44 | LVDS Same pin can be configured as Clock Input or
- - - Single ended 1/0.
FPGA_DF43_LVDS2F_7P_RX_I 1070, CLK_T_2F_OP, | 10,1.2v/1.5v  Bank2F 7pRxdifferential Positive.

D23 070/CLKIN_OP DIFF_RX 2F7P/ DF43 LVDS Same pin can be configured as Clock Input or

- - Single ended 1/0.
FPGA_DK43_LVDS2F_7N_TX_ | 1069, DIFF_TX_2F7N/ | 10,1.2v/1.5v | Bank2F7nTxdifferential Negative.
D26 1069 DK43 LVDS Same pin can be configured as Single ended
1/0.
D5 | FPGA_DIA4_LVDSIF_7P_TX_I | 1068, DIFF_TX_2F7P/ | 10,1.2V/15V Sa”k2F7p i dti)ffere":_ia' PZS‘t‘V:; o ended
ame pin can be contigurea as single ende
068 DJ44 LVDS /0.

D28 IO67_/CLKOl_JT ON -7 PLL_2F_T_CLKOUTON, LV'DS Same pin can be configured as Clock Output

- - DIFF_RX_2F8N/ DG46 or Single ended 1/0.
1066,
D27 ~ _ - T 7 | PLL_2F_T_CLKOUTO, " ' Same pin can be configured as Clock Output
066/CLKOUT_OP PLL_2F T _FBO, LVDS or Single ended 1/0.
DIFF_RX_2F8P/ DF45
FPGA_BJ46_LVDS2F 8N_TX_| | 1065, DIFF_TX_2F8N/ | 10,1.2v/1.5y  Bank2F 8nTxdifferential Negative.
C24 065 DJ46 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DK45_LVDS2F 8P_TX_| | 1064, DIFF_TX_2F8P/ | 10,1.2v/1.5y  Bank2F 8pTxdifferential Positive.
c23 064 DK45 LVDS Same pin can be configured as Single ended
1/0.
FPGA_DL52_LVDS2F_12N_RX | 1051, CDR, 10, 1.2v/1.5v | Bank2F 12n Rx differential Negative.

C26 1051 DIFF RX 2F12N/DL52 | LVDS Same pin can be configured as Single ended

- " 1/0.
FPGA DM51 LVDS2F 12P R 1050, CDR, 10, 1.2V/1.5V Bank2F 12p Rx differential Positive.
C25 X IOS_O B -7 DIFF_RX_2F12P/ LVIDS Same pin can be configured as Single ended
- DMS51 1/0.
FPGA_DR50_LVDS2F_11N_TX | 1053, DIFF_TX_2F1IN/ | 10,1.2v/1.5v  Bank2F1lnTx differential Negative.

Cc28 1053 DRSO LVDS Same pin can be configured as Single ended
_ 1/0.

FPGA_DP49_LVDS2F_11P_TX | 1052, DIFF_TX_2F11P/ 10,1.2v/1.5y  Bank2F 11p Tx differential Positive.

Cc27 1052 DP49 LVDS Same pin can be configured as Single ended
_ 1/0.

FPGA_DR52_LVDS2F_12N_TX 1049, DIFF_TX_2F12N/ | 10,1.2v/1.5y | Bank2F12nTxdifferential Negative.

B24 1049 DRG2 LVDS Same pin can be configured as Single ended
_ 1/0.

FPGA_DP51_LVDS2F_12P_TX | 1048, DIFF_TX_2F12P/ | 10,1.2v/1.5v  Bank2F12p Tx differential Positive.

B23 1048 D51 LVDS Same pin can be configured as Single ended
_ 1/0.

FPGA_DL50_LVDS2F_11N_RX | 1055, DIFF_RX_2F11N/ | 10,1.2v/1.5v  Bank2F 1inRx differential Negative.

B26 1055 BL50 LVDS Same pin can be configured as Single ended
_ 1/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ .
. . R Description
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ays | FPGA_DMA9_LVDSOF_11P_R 1054, DIFF_RX_2F11P/ 10, 1.2V/15V Bank2F 11p Rxbdiffereff‘“a' F;OS"“V_G- o anded
X_1054 DM49 LVDS IS/aome pin can be configured as Single ende

sy | FPGA_DGA48 LVDS2F_ON_RX 1063, CDR, 10, 1.2v/1.5v | Bank2F 9nRx dt:ffere"ft_ia' Nzgat“’?- o ended
1063 DIFF_RX_2FON/DG48 | LVDS IS/aome pin can be configured as Single ende

sy | FPGA_DFA7_LVDS2F_9P_RX_I | 1062, CDR, 10,1.2v/1.5v  Bank2F 9pRx dt:ffere"ft_ia' PCC’jS‘t“’e; o anded
062 DIFF_RX_2FOP/ DF47 LVDS IS/aome pin can be configured as Single ende

npq | FPGA_DL4B_LVDS2F_10N_RX | 1059, DIFF_RX_2F10N/ | 10, 1.2V/1.5V Sa”kZF?O” Rxbdiffe"ef'f‘“a' ’;‘ega?’e-l e
_|059 DL48 LVDS I/aome pin can be contigurea as sSingle enae

np3 | FPGA_DMA7_LVDS2F_10P_R | 1058, DIFF_RX_2F10P/ | 10, 1.2V/1.5V Ea”kZF.lop Rxbdiffe"ef'f‘“a' 205”‘;’_9- o ended
X_|058 DM47 LVDS l/aome pin can be contigurea as sSingle endae

npg | FPGA_DRAB_LVDS2F_1ON_TX | 1057, DIFF_TX_2F10N/ 10, 1.2V/L5V Ea”kZF?O” Txt‘)jiffereff‘“a' '\(;EgazYe'l e
_|057 DR48 LVDS l/aome pin can be contigurea as sSingle ende

nps | FPGA_DP47_LVDS2F_10P_TX | 1056, DIFF_TX_2F10P/ | 10, 1.2V/1.5V Sa”kZFllop szifferefr_‘“a' ZOSi“‘g?- © ended
_|056 DP47 LVDS l/aome pin can pe conrigured as single ende

npg | FPGA_BI4B_LVDS2F_ON_TX_I | 1061, DIFF_TX_2FON/ 10, 1.2V/L5V Sa”kZF?” Tx d;ffere“;ia' Nzgat“g?- o ended
061 DJ48 LVDS l/aome pin can pe conrigured as single ende

np; | FPGA_DKAT_LVDS2F_9P_TX_I | 11060, DIFF_TX_2F9P/ | 10, 1.2V/L5V Ea“kZF?F’ T d;ffere“;ia' PZS“‘V‘;; o ended
060 DK47 LVDS l/aome pin can pe conrigured as single ende

b3y | FPGA_CPAS_LVDS2F_24N_TX | 101, DIFF_TX_2F24N/ | 10,1.2V/15V Ea”kZF_Z‘“‘ szifferef’_‘“a' '\fgatsi‘_’e-l o
_|01 CP45 LVDS l/aome pin can pe conrigured as single ende

n3p | FPGA_CRA6_LVDS2F_24P_TX | 100, DIFF_TX_2F24P/ | 10, 1.2V/15V Ea”kZF?“p sziffereff_‘“a' 'LOS”“S’?- o ended

100 CR46 LVDS ame pin can be conftiguredad as single enae
- 1/0.
103, CDR, - - -

FPGA_CM45_LVDS2F_24N_R 10, 1.2V/1.5V Bank2F 24n Rx differential Negative.

D33 DIFF_RX_2F24N/ Same pin can be configured as Single ended
X_l03 LVDS

- CM45 1/0.

b3, | FPGA_CLA6_LVDS2F_24P_RX 102, CDR, 10, 1.2V/1.5V Ea”kZF?“p Rxbdifferefﬁ‘tia' ':jos“i‘s’_e- o e
_|02 D|FF_RX_2F24P/ CL46 LVDS l/aome pin can pbe conrigured as sSingle ende

b5 | FPGA_CLA4 LVDS2F_23N_RX | 107, DIFF_RX_2F23N/ 10, 1.2V/L5V Sa”kZF_B” Rxbdifferef(‘tia' 'ZEgatsiYe-l e
_|O7 CL44 LVDS l/aome pin can pbe conrigured as sSingle ende

b3s | FPGACMA3_LVDS2F_23P_R | 106, DIFF_RX_2F23P/ 10, 1.2V/L5V Ea”kZF?E’F’ Rxbdifferefr_‘“a' ZOS‘“‘S’_G- o e
X_|06 CM43 LVDS I/aome pin can pe conrigured as sSingle ende

cay | FPGA_CRA4_LVDS2F_23N_TX | 105, DIFF_TX_2F23N/ | 10, 1.2V/15V Ea”kZF?E’” szifferefr_‘“a' '\(‘jegagf’e-l o
_|05 CR44 LVDS I/aome pin can pe conrigured as sSingle ende
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cao | FPGA_CPA3_LVDS2F_23P_TX | 104, DIFF_TX_2F23P/ 10, 1.2V/15V Bank2F 23p TX:‘fferefﬁ‘t‘a' ';05‘“"?- o anded
104 CP4a3 LVDS IS/aome pin can be configured as Single ende
cs3 | FPGA_DA42_LVDS2F_15N_RX 1039, CDR, 0, 1.2v/1.5v | Bank2F 15n Rxbd‘ffereff_‘“a' "éega“}’e-l e
1039 DIFF_RX_2F15N/ DA42 | LVDS IS/aome pin can be configured as Single ende
sy | FPGA_DB41_LVDS2F_15P_RX | 1038, CDR, 10, 1.2V/1.5V Sa”kZF.ﬁp Rxbd‘ffereff_‘“a' 205“‘;_6- o ended
_|O38 D|FF_RX_2F15P/ DB41 LVDS I/aome pin can be contigurea as single enae
cas | FPGA_DE42_LVDS2F_1SN_TX | 1037, DIFF_TX_2FISN/ | IO, 1.2V/15V Sa”kZF.ﬁ” sziffereff_‘“a' "c‘jegatSiYe-l e
_|O37 DE42 LVDS I/aome pin can be contigurea as sSingle enae
caq | FPGA_DDA1_LVDS2F_1SP_TX | 1036, DIFF_TX_2F15P/ | 10, 1.2V/15V Ea”kZF.ﬁp szifferefﬁ‘“a' 205‘“;?- o ended
_|O36 DD41 LVDS l/aome pin can be contigurea as sSingle endae
gay | FPGA_DA44_LVDS2F_16N_RX 1035, CDR, 10, 1.2V/1.5V Ea”kZF?"‘” Rxbd‘fferef')tia' '\éegaz}’el e
_|O35 D|FF_RX_2F16N/ DA44 | LVDS l/aome pin can be contigurea as sSingle ende
sso | FPGA_DBA43_LVDSZF_16P_RX 1034, CDR, 10, 1.2V/1.5V Sa”kZF.16p Rxbd‘fferef'_‘“a' 205‘“;’9 o ended
_|034 DlFF_RX_ZFlBP/ DB43 LVDS l/aome pin can pe conrigured as single ende
5sy | FPGA_BE44_LVDS2F_16N_TX | 1033, DIFF_TX_2FI6N/ 10, 12V/15V Sa”kZF_16” sziffereff_‘“a' '\éegag\-/e'| e
_|033 DE44 LVDS l/aome pin can pe conrigured as single ende
n3, | FPGA_DDA3_LVDS2F_16P_TX | 1032, DIFF_TX_2F16P/ | 10, 1.2V/15V Ea”kZF.16F’ sziffereff_‘“a' 205““5’?- o onded
_|032 DD43 LVDS l/aome pin can pe conrigured as single ende
nas | FPGA_DA46_LVDS2F_17N_RX | 1031, DIFF_RX_2FI7N/ | 10, 1.2V/15V Ea”kZF_”" Rxbdiffereff_‘“a' '\(;Egatsif’e-l o
_|O31 DA46 LVDS l/aome pin can pe conrigured as single ende
5aq | FPGA_DBAS_LVDS2F_17P_RX 1030, DIFF_RX_2F17P/ 10, 1.2V/15V Ea”kZF.”p Rxbdiffereff_‘“a' 205““5’?- o ended
1030 DB45 LVDS ame pin can be conftiguredad as single enae
- /0.
1029, - : :
azy | PGADEA6_LVDS2EITNTX | o) o0 o oy, | 1O 12V/LSY EankZF'Un Txbdlffemfr']tlal I:egatc“l/e.k 0
_|029/CLKOUT_1N LD ’ LVDS ame pin can be contigurea as ocC utput
DIFF_TX_2F17N/ DE46 or Single ended I/0.
1028,
PLL 2F B CLKOUTIP, , , o
A30 FPGA_DD45_LVDS2F_17P_TX PLL—ZF—B—CLKOUTl 10, 1.2V/1.5V EankZF.17p Txbdlffere:tlal I;osmge. o
_|028/CLKOUT_1P _£PF_D_ ) LVDS ame pin can be contigurea as ocC utput
PLL_2F B_FB1, or Single ended 1/0.
DIFF_TX_2F17P/ DD45
33 | FPGA_DA4S_LVDS2F_18N_RX 1027, COR, 10, 1.2V/1.5V Ea”kZF_lsn Rxbdifferefr_‘“a' '\éega‘g}’e-l e
_|027 D|FF_RX_2F18N/ DA48 LVDS I/aome pin can pe conrigured as sSingle ende
n3p | FPGA_DBA7_LVDS2F_18P RX | 1026,RZQ_B_2F,CDR, 10, 1.2V/15V Ea”kZF?SP Rxbdiffereff‘“a' 205““5’?- o ended
_|026 D|FF_RX_2F18P/ DB47 LVDS I/aome pin can pe conrigured as >Single ende
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n3s | FPGA_DE4B_LVDS2F_18N_TX | 1025, CLK B_2F_IN, | 10,1.2V/15V Bank2F 18n Txbd‘ffe“:‘”“a' dNegatIivei('
_1025/CLKIN_1N DIFF_TX_2F18N/ DE48 | LVDS >ame pin can be configured as Clock input or
Single ended 1/0.
n3q | FPGA_DDA7_LVDS2F_18P_TX | 1024, CLK B_2F_1P, 10, 12V/15V Bank2F 18p Txbdiffer?_"t‘a' zOS‘t“I’e- N
_1024/CLKIN_1P DIFF_TX_2F18P/DD47 | LVDS Same pin can be configured as Clock Input or
Single ended 1/0.
1023, CLK_B_2F_ON, - - :
psg | OACTALLVDSZEIINRX | onp e oy opaony | 'O L2V/LSY SankZF'lgn RxlodIﬁcer?ntlalclzl\l egactllvel;l
_|023/CLK|N_ON ’ _RA_ LVDS .ame pin can be configured as Clock Input or
CT41 Single ended 1/0.
1022, CLK_B_2F_OP, : | Positi
pyy | FPOACUS2 LVDS2E 19P RX | ("o m mn 10, 12V/L5V Ea”kZFllgp Rxbd'ffer?”“a'?s'tc"l’e-kI
_|022/CLK|N_OP ’ _RA_ LVDS .ame pin can be configured as Clock Input or
cu42 Single ended 1/0.
Do | FPGA_CWA4_LVDS2F_20N_T | 1017, DIFF_TX_2F20N/ | 10, 1.2V/L5V Ea”kZF?O” szifferef’?tia' '\éegatsif’e-l e
X_|017 CW4a4 LVDS |/aome pin can be contigurea as sSingle endae
b3o | FPGA_CYA3_LVDSOF_20P_TX | 1016, DIFF_TX_2F20/ 10, 1.2V/L5V Ea”kZF?OF’ szifferef')“a'?s‘t‘;?- o ended
1016 CY43 LVDS ame pin can be contigurea as single ende
- 1/0.
1019, - - -
paz | TTOALCUMIVDSIEZONRX || or g cicouton, 'O L2V SankZF'zon Rxbdlfferihtlal r:egag;/e.k 0
_1019/CLKOUT ON S " LVDS amg pin can be configured as Clock Output
DIFF_RX_2F20N/ CU44 or Single ended 1/0.
1018,
PLL_2F_B_CLKOUTOP, - ial Positi
D41 FPGA_CT43_LVDS2F_20P_RX PLL_ZF_B_CLKOUT() 10, 1.2V/1.5V EankZF.ZOp Rxbdlffert?tlal I;osm(\:/le. o
_|018/CLKOUT_OP _&F_O_ ] LVDS ame pin can be contigurea as ClocC utput
PLL_2F_B_FBO, or Single ended /0.
DIFF_RX_2F20P/ CT43
cag | FPGACYALLVDS2F_ION_TX | 1021, DIFF_TX_2FI9N/ | 10, 1.2V/L5V Ea”kZF_w" sziffereff_‘“a' ’\(‘]lega‘;Ye-l e
_|021 cYal LVDS |/aome pin can pe conrigured as sSingle ende
sy | FPGA_CWA2_LVDSIF_19P_T 1020, DIFF_TX_2F19P/ | 10, 1.2V/L5V Ea”kZF.wp sziffereff_‘tia'zos“i‘s’?- o e
X_|020 CW42 LVDS |/aome pin can pe conrigured as single ende
cao | FPGA_CU46_LVDS2F_2IN_RX | 1015, CDR, 10, 1.2V/1.5V Ea”kZF?l” Rxbdiffereff_‘“a' '\(‘fgatsi}’e-l e
_|015 D|FF_RX_2F21N/ CU46 | LVDS l/aome pin can pe conrigured as single ende
css | FPGA_CT45_LVDS2F_21P_RX 1014, CDR, 10, 1.2V/1.5V Ea”kZF?lp Rxbdifferef(‘tia' F;"Si“‘s’_e- o e
_|014 D|FF_RX_2F21P/ CT45 LVDS l/aome pin can pbe conrigured as single ende
cap | FPGA_CYAS_LVDSZF_2IN_TX | 1013, DIFF_TX_2F2IN/ 10, 1.2V/1.5V Sa”kZF?l” sziffereff_‘“a' '\éegatS‘Ye-l e
_|013 CY45 LVDS I/aome pin can pe conrigured as sSingle ende
cay | FPGA_CWA46_LVDS2F_21PT | 1012, DIFF_TX_2F21P/ 10, 1.2V/15V Ea”kZF?lp szifferefﬁ‘“a'?s‘t“s’?- o e
X_|012 CW46 LVDS I/aome pin can pe conrigured as sSingle ende
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1011, CDR, - - :

FPGA_CM41_LVDS2F_22N_R 10, 1.2V/1.5V Bank2F 22n Rx differential Negative.

B38 DIFF_RX_2F22N/ Same pin can be configured as Single ended
X_1011 LVDS

- cM41 1/0.

nay; | FPGA_CLA2_LVDSIF_22P_RX 1010, CDR, 10, 1.2V/1.5V ?a”kZF?Zp Rxbd‘ffereff‘“a' 205‘“;?- o ended
_|010 D|FF_RX_2F22P/ CL42 LVDS I/aome pin can be contigurea as single enae

aqo | FPGACR42_LVDS2F_22N_TX | 109, DIFF_TX_2F22N/ | 10,1.2V/L5V Sa”kZF?Z” sziffereff_‘“a' "c‘jegatsiYe-l e
_|09 CR42 LVDS I/aome pin can be contigurea as single enae

nao | FPGACPA1LVDSZF_22P_TX | 108, DIFF_TX_2F22P/ | 10,1.2V/L5V Ea”kZF?ZF’ sziffereff_‘“a' F;OS‘t“é_e- o ended
_|08 CcP41 LVDS I/aome pin can be contigurea as sSingle enae

ng, | FPGA_DA38_LVDS2F_13N_RX 1047, CDR, 10, 1.2V/1.5V Ea”kZF??’” Rxbd‘fferef')tia' '\éegaz}’el e
_|O47 D|FF_RX_2F13N/ DA38 | LVDS l/aome pin can be contigurea as sSingle endae

sqq | FPGA_DB37_LVDS2F_13°P_RX 1046, CDR, 10, 1.2V/1.5V Ea”kZF??’P Rxbd‘fferef')tia' 205‘“;’9 o ended
_|O46 D|FF_RX_2F13P/ DB37 LVDS l/aome pin can be conftigurea as sSingle endae

n3g | FPGA_DE4O_LVDS2F_14N_TX | 1041, DIFF_TX_2F14N/ | 10, 1.2V/1.5V Sa”kZF_l“” szifferef’_‘“a' '\(‘]legagf’e-l e
_|O41 DE40 LVDS l/aome pin can pe conrigured as single ende

a3y | FPGA_DD39_LVDS2F_14P_TX | 1040, DIFF_TX_2F14P/ | 10, 1.2V/1.5V Sa”kZF.”p szifferef’_‘“a' 205““;?- © ended
_|040 DD39 LVDS l/aome pin can pe conrigured as single ende

ngo | FPGA_DAAO_LVDS2F_14N_RX | 1043, DIFF_RX_2F14N/ | 10, 1.2V/1.5V Ea”kZF_l‘”‘ Rxbdiffereff_‘“a' '\(;Egatsif’e-l o
_|O43 DA40 LVDS l/aome pin can pe conrigured as single ende

3o | FPGA_DB39_LVDS2F_14P_RX | 1042, DIFF_RX_2F14P/ | 10, 1.2V/1.5V Ea”kZF.”p Rxbdiffereff_‘“a' 205”“5’_6- o onded
_|O42 DB39 LVDS l/aome pin can pe conrigured as single ende

gy | FPGA_DE3S_LVDS2F_I3N_TX | 1045, DIFF_TX_2F13N/ 0, 1.2V/L5V Ea”kZF_B“ sziffereff_‘“a' '\(‘jegats“_’e-l e
_|O45 DE38 LVDS l/aome pin can pe conrigured as single ende

gy | FPGA_DD37_LVDS2F_13P_TX | 1044, DIFF_TX_2F13P/ | 10, 1.2V/1.5V Ea”kZF.13p sziffereff_‘“a' F;OS““S’?- o ended
_|O44 DD37 LVDS l/aome pin can pe conrigured as single ende

2.6.5 FPGA I0s & General-Purpose Clocks — Bank3B

The Intel Agilex 7 SoC and FPGA SOM supports up to 18 LVDS or 36 Single Ended 10s and from Intel Agilex 7 FPGA Bank3B on Board-

to-Board connectorl. In Intel Agilex 7 SoC and FPGA SOM, Bank3B signals are routed as LVDS I0s to Board-to-Board Connectorl.

Even though Bank3B signals are routed as LVDS 10s, these pins can be used as SE 10s if required.

In Intel Agilex 7 SoC and FPGA SOM, upon these 18 LVDS or 36 Single Ended 10s from Intel Agilex 7 FPGA Bank3B, two General

Purpose Clock input LVDS pair and two General Purpose Clock Output LVDS pairs are supported on Board-to-Board connectorl. If

Single Ended Clock is required instead of LVDS, then the same LVDS clock pins can be configured as General-Purpose single ended
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clock. In Intel Agilex 7 SoC and FPGA SOM, Bank3B 1/0 voltage is set to 1.2V as the remaining bank 10s are used for FPGA2 DDR4

support.

For more details on Intel Agilex 7 SoC and FPGA Bank3B pinouts on Board-to-Board Connectorl, refer the below table.

B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . L. Description
Pin No Net Name Pin Number Termination
FPGA_D61_LVDS3B_IN_RX_| | 1095, DIFF_RX_3B1N/ Bank3B 1n Rx differential Negative.
D45 095 D61 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_E60_LVDS3B_1P_RX_| | 1094, DIFF_RX_3B1P/ Bank3B 1p Rx differential Positive.
D44 094 E6O 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_B61_LVDS3B_IN_TX_| | 1093, DIFF_TX_3B1N/ Bank3B 1n Tx differential Negative.
D47 093 B61 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_A60_LVDS3B_1P_TX_| | 1092, DIFF_TX_3B1P/ Bank3B 1p Tx differential Positive.
D46 092 A60 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_D59_LVDS3B_2N_RX_| | 1091, DIFF_RX_3B2N/ Bank3B 2n Rx differential Negative.
D49 091 D59 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_E58_LVDS3B_2P RX_| | 1090, DIFF_RX_3B2P/ Bank3B 2p Rx differential Positive.
D48 090 Ecg 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_B59_LVDS3B_2N_TX_| | 1089, DIFF_TX_3B2N/ Bank3B 2n Tx differential Negative.
c45 089 B59 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_A58_LVDS3B_2P_TX_| | 1088, DIFF_TX_3B2P/ Bank3B 2p Tx differential Positive.
ca4 088 ASS 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_D57_LVDS3B_3N_RX_| | 1087, CDR, Bank3B 3n Rx differential Negative.
ca7 087 DIFF RX 383N/ DS7 10, 1.2V LVDS Same pin can be configured as Single ended
- - 1/0.
FPGA_E56_LVDS3B_3P_RX_| | 1086, CDR, Bank3B 3p Rx differential Positive.
C46 086 DIFF RX 3B3P/ E56 10, 1.2V LVDS Same pin can be configured as Single ended
- - 1/0.
FPGA_BS57_LVDS3B_3N_TX_| | 1085, DIFF_TX_3B3N/ Bank3B 3n Tx differential Negative.
Cc49 085 857 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_A56_LVDS3B_3P_TX_| | 1084, DIFF_TX_3B3P/ Bank3B 3p Tx differential Positive.
cas 084 ASE 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_K57_LVDS3B_4N_RX_| | 1083, DIFF_RX_3B4N/ Bank3B 4n Rx differential Negative.
B45 083 K57 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ Descrioti
escription
Pin No Net Name Pin Number Termination g
FPGA_J56_LVDS3B_4P_RX_IO | 1082, DIFF_RX_3B4P/ Bank3B 4p Rx differential Positive.
B44 - I56 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_F57 _LVDS3B_4N_TX_| | 1081, DIFF_TX_3B4N/ Bank3B 4n Tx differential Negative.
B47 081 Foo 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_G56_LVDS3B_4P_TX_| | 1080, DIFF_TX_3B4P/ Bank3B 4p Tx differential Positive.
B46 080 656 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_K55_LVDS3B_5N_RX_| | 1079, DIFF_RX_3B5N/ Bank3B 5n Rx differential Negative.
B49 079 K55 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_J54_LVDS3B_5P_RX_IO | 1078, DIFF_RX_3B5P/ Bank3B 5p Rx differential Positive.
B48 78 154 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
1077, Bank3B 5n Tx differential Negative
FPGA_F55 LVDS3B 5N _TX | g )
Ad5 O77/ELKOl_JT N PLL_3B_T_CLKOUTIN, 10,1.2VLVDS | Same pin can be configured as Clock Output
- DIFF_TX_3B5N/ F55 or Single ended 1/0.
1076,
FPGA G54 LVDS3B 5P TX | PLL_3B_T_CLKOUT1P, Bank3B 5p Tx differential Positive.
A44 O76/ELKOL_JT T PLL_3B_T_CLKOUT1,  10,1.2VLVDS | Same pin can be configured as Clock Output
- PLL_3B_T_FB1, or Single ended /0.
DIFF_TX_3B5P/ G54
FPGA K53 LVDS3B 6N RX | | 1075. CDR Bank3B 6n Rx differential Negative.
A47 075 -7 -0 T DIFF’RX 3,86N/ K53 10, 1.2V LVDS Same pin can be configured as Single ended
- - 1/0.
FPGA_J52_LVDS3B_6P_RX_IO | 1074, RZQ_T_3B, CDR, Bank3B 6p Rx differential Positive.
A46 74 DIFF RX 3B6P/J52 10, 1.2V LVDS Same pin can be configured as Single ended
- - 1/0.
FPGA_F53_LVDS3B_6N_TX_| | 1073, CLK_T_3B_1N, Bank3B 6n Tx differential Negative.
A49 073/CLKIN_1N DIFF TX 3B6N/ F53 10, 1.2V LVDS Same pin can be configured as Clock Input or
- - = Single ended I/0.
FPGA_G52 LVDS3B_6P_TX_| | 1072, CLK_T_3B_1P, Bank3B 6p Tx differential Positive.
A48 072/CLKIN 1P DIFF TX 3B6P/ G52 10, 1.2V LVDS Same pin can be configured as Clock Input or
- - = Single ended I/0.
FPGA_D55_LVDS3B_7N_RX_| | 1071, CLK_T_3B_ON, Bank3B 7n Rx differential Negative.
D52 071/CLKIN_ ON DIFF RX 3B7N/ D55 10, 1.2V LVDS Same pin can be configured as Clock Input or
- - = Single ended I/0.
bsy | FPOAESA_LVDSIB7PRX| 1070,CLKT3B.0P, . Ea”k33_7p Rx giffere:“a' P;Sitiéf- N
, 1. ame pin can be configured as Clock Input or
O70/CLKIN_OP DIFF_RX_3B7P/ E54 Single ended 1/O.
FPGA_B55_LVDS3B_7N_TX_| | 1069, DIFF_TX_3B7N/ Bank3B 7n Tx differential Negative.
D54 069 BSS 10, 1.2V LVDS Same pin can be configured as Single ended
1/0.
FPGA_AS54_LVDS3B_7P_TX_| | 1068, DIFF_TX_3B7P/ Bank3B 7p Tx differential Positive.
D53 068 A4 10, 1.2V LVDS Same pin can be configured as Single ended
I/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . R Description
Pin No Net Name Pin Number Termination
1067, . . .
psg | NP3 LVDSIBINRXN o)) a5 1 cikouton, |10, 1.2v LvDS Eank%-gn " (:)Iffere?-tlal Njgat'éf ok O
067/CLKOUT_ON _Ob_1_ ’ , L am_e pin can be conrtigured as ClocC utput
DIFF_RX_3B8N/ D53 or Single ended 1/0.
1066,
PLL_3B_T_CLKOUTOP, - 1 Positi
pss | orto2 LVDSIBERREL ) ap 1 clkouto, | 10, 1.2v LvDs ? e i ilffere:-tlal PZS'“VS' kO
066/CLKOUT_OP _Ob_1_ ) , L am_e pin can be conrtigured as ClocC utput
PLL_3B_T_FBO, or Single ended /0.
DIFF_RX_3B8P/ E52
FPGA_B53_LVDS3B_8N_TX_| | 1065, DIFF_TX_3B8N/ Bank3B 8n Tx differential Negative.
C52 10, 1.2VLVDS | Same pin can be configured as Single ended
065 BS3
1/0.
FPGA_A52_LVDS3B_8P_TX_| | 1064, DIFF_TX_3B8P/ Bank3B 8p Tx differential Positive.
Cs51 10, 1.2VLVDS | Same pin can be configured as Single ended
064 A52
1/0.
csq | FPGA_DSI_LVDS3B_ON_RX_I | 1063, CDR, 0 19 LVDS Ea”k33.9” Rx ‘Sffere’}_“a' Nggat‘;’_e' o ended
063 D|FF_RX_389N/ D51 y L. l/aome pin can be contigurea as sSingle endae
sy | FPGA_ESO_LVDS3B_SP_RX_| | 1062, CDR, 0 19V LVDS Sa”k33.9p Rx ‘:)ifferer}_“a' PZS“‘V:; o ended
062 DlFF_RX_389P/ E50 y 4 l/aome pin can pe conrigured as single ende
FPGA_B51_LVDS3B_ON_TX_I | 1061, DIFF_TX_3B9N/ Bank38 9n Tx differential Negative.
C56 10, 1.2V LVDS Same pin can be configured as Single ended
061 B51
1/0.
FPGA_AS0_LVDS3B_9P_TX_| 1060, DIFF_TX_3B9P/ Bank3B 9p Tx differential Positive.
C55 10,1.2VLVDS | Same pin can be configured as Single ended
060 A50 7o
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2.6.6 FPGA I0s & General-Purpose Clocks — Bank3C

The Intel Agilex 7 SoC and FPGA SOM supports up to 18 LVDS 10s/36 Single Ended 10s and from Intel Agilex 7 FPGA Bank3C on
Board-to-Board connectorl. In Intel Agilex 7 SoC and FPGA SOM, Bank3C signals are routed as LVDS 10s to Board-to-Board

Connectorl. Even though Bank3C signals are routed as LVDS I0s, these pins can be used as SE 10s if required.

In Intel Agilex 7 SoC and FPGA SOM, upon these 18 LVDS 10s/36 Single Ended 10s from Intel Agilex 7 FPGA Bank3C, two General
Purpose Clock input LVDS pair and two General Purpose Clock Output LVDS pairs are supported on Board-to-Board connectorl. If
Single Ended Clock is required instead of LVDS, then the same LVDS clock pins can be configured as General-Purpose single ended
clock. In Intel Agilex 7 SoC and FPGA SOM, Bank3C 1/0 voltage is set to 1.2V as the remaining bank IOs are used for HPS DDR4

support.

For more details on Intel Agilex 7 SoC and FPGA Bank3C pinouts on Board-to-Board Connectorl, refer the below table.

B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . .. Description
Pin No Net Name Pin Number Termination
Bank3C 9n Rx differential Negative.
FPGA_D49_LVDS3C_9N_RX_I | 1063, CDR, 10, 1.2VLVDS | Same pin can be configured as Single ended
D84 | 063 DIFF_RX_3C9N/ D49 1/0.
Bank3C 9p Rx differential Positive.
FPGA_E48_LVDS3C_9P_RX_l | 1062, CDR, 10, 1.2V LVDS Same pin can be configured as Single ended
D83 062 DIFF_RX_3C9P/ E48 1/0.

Bank3C 9n Tx differential Negative.
FPGA_B49_LVDS3C_9N_TX_I | 1061, DIFF_TX_3CON/ | |0 1.2V LVDS Same pin can be configured as Single ended
c8a | 061 B49 1/0.

Bank3C 9p Tx differential Positive.
FPGA_A48_LVDS3C_9P_TX_I | 1060, DIFF_TX_3C9P/ | 10, 1.2V LVDS Same pin can be configured as Single ended
c83 060 A48 1/0.

Bank3C 7n Tx differential Negative.
FPGA_B45_LVDS3C_7N_TX_| | 1069, DIFF_TX_3C7N/ | 10, 1.2V LVDS Same pin can be configured as Single ended

B96 069 B45 1/0.

Bank3C 7p Tx differential Positive.
FPGA_A44_LVDS3C_7P_TX_| | 1068, DIFF_TX_3C7P/ | |0 1.2V LVDS Same pin can be configured as Single ended
B95 068 A44 1/0.

Bank3C 5n Rx differential Negative.
FPGA_D41_LVDS3C_5N_RX_I | 1079, DIFF_RX_3C5N/ | 10, 1.2V LVDS Same pin can be configured as Single ended
D80 | 079 D41 1/0.

Bank3C 5p Rx differential Positive.
FPGA_E40_LVDS3C_5P_RX_I | 1078, DIFF_RX_3C5P/ | 10, 1.2V LVDS Same pin can be configured as Single ended

D79 078 E40 1/0.
1077, Bank3C 5n Tx differential Negative.
FPGA_B41_LVDS3C_5N_TX_| | PLL_3C_T_CLKOUTIN, | 10,1.2VLVDS | Same pin can be configured as Clock output
C80 077/CLKOUT_1N DIFF_TX_3C5N/ B41 or Single ended I/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . R Description
Pin No Net Name Pin Number Termination
1076,
PLL_3C_T_CLKOUT1P, Bank3C 5p Tx differential Positive.
PLL_3C_T_CLKOUT], 10, 1.2V LVDS Same pin can be configured as Clock Output
FPGA_A40_LVDS3C_5P_TX_| | PLL_3C_T_FB1, or Single ended 1/0.
C79 | 076/CLKOUT_1P DIFF_TX_3C5P/ A40
1067, Bank3C 8n Rx differential Negative.
FPGA_D47_LVDS3C_8N_RX_I | PLL_3C_T_CLKOUTON, | 10, 1.2V LVDS Same pin can be configured as Clock output
B80 067/CLKOUT_ON DIFF_RX_3C8N/ D47 or Single ended 1/0.
1066,
PLL_3C_T_CLKOUTOP, Bank3C 8p Rx differential Positive.
PLL_3C_T_CLKOUTO, 10, 1.2V LVDS Same pin can be configured as Clock Output
FPGA_E46_LVDS3C_8P_RX_| | PLL_3C_T_FBO, or Single ended 1/0.
B79 066/CLKOUT_OP DIFF_RX_3C8P/ E46
Bank3C 8n Tx differential Negative.
FPGA_BA7_LVDS3C_8N_TX_I | 1065, DIFF_TX_3C8N/ | |0,1.2VLVDS | Same pin can be configured as Single ended
AS0 | 065 B47 1/0.
Bank3C 8p Tx differential Positive.
FPGA_A46_LVDS3C_8P_TX_| | 1064, DIFF_TX_3C8P/ | 10, 1.2V LVDS Same pin can be configured as Single ended
A79 064 A46 1/0.
Bank3C 6n Tx differential Negative.
FPGA_B43 LVDS3C_6N_TX_| | 1073, CLK_T 3C_1N, 10, 1.2V LVDS Same pin can be configured as Clock Input or
A96 073/CLKIN_1N DIFF_TX_3C6N/ B43 Single ended 1/0.
Bank3C 6p Tx differential Positive.
FPGA_A42_LVDS3C 6P_TX_| | 1072, CLK_T_3C_1P, 10, 1.2V LVDS Same pin can be configured as Clock Input or
A95 | 072/CLKIN_1P DIFF_TX_3C6P/ A42 Single ended 1/0.
Bank3C 3n Rx differential Negative.
FPGA_K39_LVDS3C_3N_RX_I | 1087, CDR, 10, 1.2V LVDS Same pin can be configured as Single ended
D68 087 DIFF_RX_3C3N/ K39 1/0.
Bank3C 3p Rx differential Positive.
FPGA_J38_LVDS3C_3P_RX_IO | 1086, CDR, 10, 1.2V LVDS Same pin can be configured as Single ended
D67 | 86 DIFF_RX_3C3P/J38 /0.
Bank3C 3n Tx differential Negative.
FPGA_F39_LVDS3C_3N_TX_| 1085, DIFF_TX_3C3N/ | |0, 1.2V LVDS Same pin can be configured as Single ended
C68 | 085 F39 1/0.
Bank3C 3p Tx differential Positive.
FPGA_G38_LVDS3C_3P_TX_| | 1084, DIFF_TX_3C3P/ | |0, 1.2V LVDS Same pin can be configured as Single ended
c67 | 084 G38 1/0.
Bank3C 4n Rx differential Negative.
FPGA_D39_LVDS3C_4N_RX_I | 1083, DIFF_RX_3CAN/ | |0,1.2VLVDS | Same pin can be configured as Single ended
B68 | 083 D39 1/0.
Bank3C 4p Rx differential Positive.
FPGA_E38_LVDS3C_4P_RX_| | 1082, DIFF_RX_3CA4P/ | |0,1.2VLVDS | Same pin can be configured as Single ended
B67 | 082 E38 1/0.
Bank3C 4n Tx differential Negative.
FPGA_B39_LVDS3C_4N_TX_I | 1081, DIFF_TX_3C4N/ | |0, 1.2VLVDS | Same pin can be configured as Single ended
A68 081 B39 1/0.
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B2B-1 B2B Connectorl CPU Ball Name/ Signal Type/ L.
. . R Description
Pin No Net Name Pin Number Termination
Bank3C 4p Tx differential Positive.
FPGA_A38_LVDS3C_4P_TX_| | 1080, DIFF_TX_3C4P/ 10, 1.2V LVDS Same pin can be configured as Single ended
A67 080 A38 1/0.
Bank3C 7n Rx differential Negative.
FPGA_DA45_LVDS3C_/N_RX_I | 1071, CLK_T_3C_ON, 10, 1.2V LVDS Same pin can be configured as Clock Input or
Bank3C 7p Rx differential Positive.
FPGA_E44_LVDS3C_7P_RX_I | 1070, CLK_T_3C_OP, 10, 1.2V LVDS Same pin can be configured as Clock Input or
B59 | O70/CLKIN_OP DIFF_RX_3C7P/ E44 Single ended 1/0.
Bank3C 1n Rx differential Negative.
FPGA_K35_LVDS3C_IN_RX_| | 1095, DIFF_RX_3CIN/ | |0, 1.2V LVDS Same pin can be configured as Single ended
D64 095 K35 1/0.
Bank3C 1p Rx differential Positive.
FPGA_J34_LVDS3C_1P_RX_IO | 1094, DIFF_RX_3C1P/ | |0,1.2VLVDS | Same pin can be configured as Single ended
D63 94 134 1/0.
Bank3C 1n Tx differential Negative.
FPGA_F35_LVDS3C_IN_TX_| | 1093, DIFF_TX_3CIN/ | |0,1.2VLVDS | Same pin can be configured as Single ended
ce4 093 F35 1/0.
Bank3C 1p Tx differential Positive.
FPGA_G34_LVDS3C_1P_TX_I | 1092, DIFF_TX_3C1P/ | |0,1.2VLVDS | Same pin can be configured as Single ended
C63 092 G34 1/0.
Bank3C 2n Rx differential Negative.
FPGA_K37_LVDS3C_2N_RX_I | 1091, DIFF_RX_3C2N/ | |0, 1.2VLVDS | Same pin can be configured as Single ended
B64 091 K37 1/0.
Bank3C 2p Rx differential Positive.
FPGA_J36_LVDS3C_2P_RX_IO | 1090, DIFF_RX_3C2P/ | |0, 1.2V LVDS Same pin can be configured as Single ended
B63 90 J36 1/0.
Bank3C 2n Tx differential Negative.
FPGA_F37_LVDS3C_2N_TX_I | 1089, DIFF_TX_3C2N/ | |0 1.2vLVDS Same pin can be configured as Single ended
A64 089 F37 1/0.
Bank3C 2p Tx differential Positive.
FPGA_G36_LVDS3C_2P_TX_| | 1088, DIFF_TX_3C2P/ | |0 1.2V LVDS Same pin can be configured as Single ended
A63 088 G36 1/0.
Bank3C 6n Rx differential Negative.
FPGA_D43_LVDS3C_6N_RX_I | 1075, CDR, 10, 1.2V LVDS Same pin can be configured as Single ended
A60 | O75 DIFF_RX_3C6N/ D43 1/0.
Bank3C 6p Rx differential Positive.
FPGA_E42_LVDS3C_6P_RX_I | 1074, RZQ_T_3C, CDR, | |o, 1.2V LVDS Same pin can be configured as Single ended
A59 | 074 DIFF_RX_3C6P/ E42 1/0.
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2.6.7 Power Control Input

The Intel Agilex 7 SoC and FPGA SOM works with 12V power input (VCC) from Board-to-Board Connector2 and generates all other
required powers internally On-SOM itself. In Board-to-Board Connectorl, Ground pins are distributed throughout the connector

for better performance.

For more details on Power control & Ground pins on Board-to-Board Connectorl, refer the below table.

B2B . .
B2B-1 Pin Signal Type/ L.
. Connectorl L. Description
Pin No . Name Termination
Signal Name
C73, C74, B58, B57, C77, C78, B65, B77,C81, | GND NA Power Ground.

C82, B78, B81, C85, C86, B82, A8, C89, C90,
C22, B50, B85, €94, B43, B36, C97, C98, D89,
B29, B22, B15, C70, B8, D93, C61, A97, D8,
C50, A94, A93, A90, A89, C65, D15, A85,
A82, A81, A78, A77, B73, D22, C58, A74,
A73, C57, B61, A70, D29, A69, C43, C29,
A66, A65, C69, D36, C62, A62, A61, B66,
C66, A58, D43, A57, B86, Al15, B89, B9,
B94, D50, C15, A36, B97, B98, D97, D90,
D57, D58, C36, B69, D61, D62, A86, A43,
D65, D66, B74, A98, D69, D70, B62, A29,
D73, D74, B70, C93, D77, D78, C8, A50, D81,
D82, A22, B93, D85, D86, D98, D94
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2.7 Board to Board Connector2

The Intel Agilex 7 SoC and FPGA SOM Board to Board Connector2 pinout is provided in the below table and the interfaces which
are available at Board-to-Board Connector2 are explained in the following sections. The Board-to-Board Connector2(J6) is physically

located on bottom side of the SOM as shown below.

Board to Board Connector2 (J6)

G100 | it s e

c1

o000

Figure 8: Board-to-Board Connector2

Number of Pins -400
Connector Part Number- ASP-209946-01 from Samtech
Mating Connector - ASP-214802-01 from Samtech

Staking Height -5mm
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Table 11: Board to Board Connector2 Pinout

B2B2 . B2B2 . B2B2 Pin . B2B2 .

. Signal Name . Signal Name Signal Name . Signal Name
Pin No Pin No No Pin No

Row-A Row-B Row-C Row-D

Al VCC_12v B1 VCC_12v Cc1 VCC_12v D1 VCC_12v

A2 VCC_12v B2 VCC_12v Cc2 VCC_12v D2 VCC_12v

A3 VCC_12v B3 VCC_12v c3 VCC_12v D3 VCC_12v

A4 VCC_12v B4 VCC_12v c4 VCC_12v D4 VCC_12v

A5 VCC_12v B5 VCC_12v c5 VCC_12v D5 VCC_12v

A6 VCC_12v B6 VCC_12v c6 VCC_12v D6 VCC_12v

A7 VCC_12v B7 VCC_12v c7 VCC_12v D7 VCC_12v

A8 VCC_12v B8 VCC_12v c8 VCC_12v D8 VCC_12v

A9 GND B9 GND 9 GND D9 GND

Al10 | GND B10 | GND c10 GND D10 GND

All NC B11 | SOMPWR_EN Ci1 NC D11 10MHZ_B2B_OUT
Al12 | SDM_TCK_B2B B12 | SOM_PWR_OK Ci12 VRTC_3VO D12 1PPS_B2B_OUT
Al13 | SDM_TMS_B2B B13 | HPS_RESET_OUT(GPIO1_22) C13 SDM_AS_nCSOO0/MSELO* D13 PCIE_PERST_N_12A_GXF
Al14 | SDM_TDO_B2B B14 | SDM_HPS_NRESET_1V8 ci4 SDM_MSEL1 D14 PCIE_PERST_N_13C_GXF
Al15 | SDM_TDI_B2B B15 | SDM_AS_CONFIG_DONE C15 SDM_MSEL2 D15 nCATTRIP_1V8/ FACTORY_IMAGE
Al16 | GND B16 | GND Cie GND D16 GND

Al17 | SD_CLK B17 | H2F_SPI_SCK/QSPI_CLK Cc17 NC D17 NC

A18 | SD_CMD B18 | H2F_SPI_MOSI/QSPI_IO0 C18 NC D18 NC

A19 | SD_DATAO B19 | H2F_SPI_MISO/QSPI_IO1 C19 NC D19 NC

A20 | SD_DATA1l B20 | QSPI_IO02 c20 NC D20 NC

A21 | SD_DATA2 B21 | H2F_SPI_CS1/QSPI_I03 c21 NC D21 NC

A22 | SD_DATA3 B22 | H2F_SPI_CS0/QSPI_CS C22 NC D22 NC

A23 | GND B23 | GND c23 GND D23 GND

A24 | SD_CD(GPIO1_18) B24 | SD_WP(GPIO1_19) c24 NC D24 NC

A25 | SD_PWR_EN(GPIO1_20) B25 | 10MHZ_B2B_IN C25 NC D25 NC

A26 | HPS_12C0O_SCL_1v8 B26 | 1PPS_B2B_IN_3V3 C26 PCIE_PERST_N_12C_GXF D26 NC

A27 | HPS_12CO_SDA_1V8 B27 | HPS_UARTO_TX c27 PCIE_PERST_N_13A_GXF D27 NC

A28 | H2F_I2C1_SCL_1v8 B28 | HPS_UARTO_RX Cc28 GND D28 GND

A29 | H2F_I2C1_SDA_1V8 B29 | HPS_UARTO_CTS C29 NC D29 NC

A30 | HPS_UART1_TX B30 | HPS_UARTO_RTS Cc30 NC D30 NC

A31 HPS_UART1_RX B31 | HPS_VBUS_USB Cc31 GND D31 GND

A32 | B_GPHY_ACTIVITY_LED1 B32 | HPS_USB_PWR_EN C32 NC D32 NC

A33 | B_GPHY_LINK_LED2 B33 | HPS_USB_OTG_ID Cc33 NC D33 NC

A34 | GND B34 | GND C34 GND D34 GND

A35 | GPHY_DTXRXM B35 | HPS_USB_OTG_DM C35 NC D35 NC

A36 | GPHY_DTXRXP B36 | HPS_USB_OTG_DP Cc36 NC D36 NC

A37 | GND B37 | GND Cc37 GND D37 GND

A38 | GPHY_CTXRXM B38 | TEMP_CORE_AP Cc38 NC D38 NC

A39 | GPHY_CTXRXP B39 | TEMP_CORE_AN C39 NC D39 NC
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B2B2 B2B2 B2B2 Pin B2B2

. Signal Name . Signal Name Signal Name . Signal Name

Pin No Pin No No Pin No

A40 | GND B40 | GND c40 GND D40 GND

A4l | GPHY_BTXRXM B41 | B2B_SYNC_CLK_OUTP c41 NC D41 NC

A42 | GPHY_BTXRXP B42 | B2B_SYNC_CLK_OUTN c42 NC D42 NC

A43 | GND B43 | GND c4a3 GND D43 GND

Ad4 | GPHY_ATXRXM B44 | B2B_SYNC_CLK_INP Cc44 NC D44 NC

A45 | GPHY_ATXRXP B45 | B2B_SYNC_CLK_INN c4a5 NC D45 NC

A46 | GND B46 | GND C46 GND D46 GND

A47 | FGTL12A_TX_QO_CHOP B47 | FGTL12A_RX_QO_CHOP ca7 FGTL12A_TX_Q1_CHOP D47 FGTL12A_RX_Q1_CHOP
A48 | FGTL12A_TX_QO_CHON B48 | FGTL12A_RX_QO_CHON c48 FGTL12A_TX_Q1_CHON D48 FGTL12A_RX_Q1_CHON
A49 | GND B49 | GND c49 GND D49 GND

A50 | FGTL12A_TX_QO_CH1P B50 | FGTL12A_RX_QO_CH1P Cc50 FGTL12A_TX_Q1_CH1P D50 FGTL12A_RX_Q1_CH1P
A51 FGTL12A_TX_QO_CH1N B51 | FGTL12A_RX_QO_CHIN C51 FGTL12A_TX_Q1_CH1N D51 FGTL12A_RX_Q1_CHIN
A52 | GND B52 | GND C52 GND D52 GND

A53 | FGTL12A_TX_QO_CH2P B53 | FGTL12A_RX_QO0_CH2P C53 FGTL12A_TX_Q1_CH2P D53 FGTL12A_RX_Q1_CH2P
A54 | FGTL12A_TX_QO_CH2N B54 | FGTL12A_RX_QO_CH2N Cc54 FGTL12A_TX_Q1_CH2N D54 FGTL12A_RX_Q1_CH2N
A55 | GND B55 | GND C55 GND D55 GND

A56 | FGTL12A_TX_QO_CH3P B56 | FGTL12A_RX_QO0_CH3P C56 FGTL12A_TX_Q1_CH3P D56 FGTL12A_RX_Q1_CH3P
A57 | FGTL12A_TX_QO_CH3N B57 | FGTL12A_RX_QO_CH3N C57 FGTL12A_TX_Q1_CH3N D57 FGTL12A_RX_Q1_CH3N
A58 | GND B58 | GND C58 GND D58 GND

A59 | REFCLK_FGTL12A_QO_RX_CHOP B59 | REFCLK_FGTL12A_QO_RX_CH1P C59 REFCLK_FGTL12A_Q1_RX_CH2P D59 REFCLK_FGTL12A_Q1_RX_CH3P
A60 | REFCLK_FGTL12A_QO_RX_CHON B60 | REFCLK_FGTL12A_QO_RX_CHIN c60 REFCLK_FGTL12A_Q1_RX_CH2N D60 REFCLK_FGTL12A_Q1_RX_CH3N
A6l | GND B61 | GND c61 GND D61 GND

A62 | FGTL12C_TX_QO_CHOP B62 | FGTL12C_RX_QO_CHOP C62 FGTL12C_TX_Q1_CHOP D62 FGTL12C_RX_Q1_CHOP
A63 | FGTL12C_TX_QO_CHON B63 | FGTL12C_RX_QO_CHON Cc63 FGTL12C_TX_Q1_CHON D63 FGTL12C_RX_Q1_CHON
A64 | GND B64 | GND c64 GND D64 GND

A65 FGTL12C_TX_QO_CH1P B65 | FGTL12C_RX_QO_CH1P C65 FGTL12C_TX_Q1_CH1P D65 FGTL12C_RX_Q1_CH1P
A66 | FGTL12C_TX_QO_CHIN B66 | FGTL12C_RX_QO_CHIN C66 FGTL12C_TX_Q1_CHIN D66 FGTL12C_RX_Q1_CHIN
A67 | GND B67 | GND Cc67 GND D67 GND

A68 | FGTL12C_TX_QO_CH2P B68 | FGTL12C_RX_QO_CH2P Cc68 FGTL12C_TX_Q1_CH2P D68 FGTL12C_RX_Q1_CH2P
A69 | FGTL12C_TX_QO_CH2N B69 | FGTL12C_RX_QO_CH2N C69 FGTL12C_TX_Q1_CH2N D69 FGTL12C_RX_Q1_CH2N
A70 | GND B70 | GND c70 GND D70 GND

A71 FGTL12C_TX_QO_CH3P B71 | FGTL12C_RX_QO_CH3P Cc71 FGTL12C_TX_Q1_CH3P D71 FGTL12C_RX_Q1_CH3P
A72 | FGTL12C_TX_QO_CH3N B72 | FGTL12C_RX_QO_CH3N C72 FGTL12C_TX_Q1_CH3N D72 FGTL12C_RX_Q1_CH3N
A73 | GND B73 | GND C73 GND D73 GND

A74 | REFCLK_FGTL12C_Q1_RX_CH2p B74 | REFCLK_FGTL12C_QO_RX_CH1P C74 REFCLK_FGTL12C_QO_RX_CHOp D74 REFCLK_FGTL12C_Q1_RX_CH3P
A75 REFCLK_FGTL12C_Q1_RX_CH2n B75 | REFCLK_FGTL12C_QO RX_CHIN C75 REFCLK_FGTL12C_QO_RX_CHOn D75 REFCLK_FGTL12C_Q1_RX_CH3N
A76 | GND B76 | GND C76 GND D76 GND

A77 | FGTL12C_TX_Q2_CHOP B77 | FGTL12C_RX_Q2_CHOP C77 FGTL12C_TX_Q3_CHOP D77 FGTL12C_RX_Q3_CHOP
A78 | FGTL12C_TX_Q2_CHON B78 | FGTL12C_RX_Q2_CHON C78 FGTL12C_TX_Q3_CHON D78 FGTL12C_RX_Q3_CHON
A79 | GND B79 | GND C79 GND D79 GND

A80 | FGTL12C_TX_Q2_CH1P B80 | FGTL12C_RX_Q2_CH1P Cc8o FGTL12C_TX_Q3_CH1P D80 FGTL12C_RX_Q3_CH1P
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B2B2 B2B2 B2B2 Pin B2B2
. Signal Name . Signal Name Signal Name . Signal Name
Pin No Pin No No Pin No
A8l FGTL12C_TX_Q2_CHIN B81 | FGTL12C_RX_Q2_CHI1N cs1 FGTL12C_TX_Q3_CHIN D81 FGTL12C_RX_Q3_CHIN
A82 | GND B82 | GND C82 GND D82 GND
A83 | FGTL12C_TX_Q2_CH2P B83 | FGTL12C_RX_Q2_CH2P c83 FGTL12C_TX_Q3_CH2P D83 FGTL12C_RX_Q3_CH2P
A84 | FGTL12C_TX_Q2_CH2N B84 | FGTL12C_RX_Q2_CH2N c84 FGTL12C_TX_Q3_CH2N D84 FGTL12C_RX_Q3_CH2N
A85 | GND B85 | GND Cc85 GND D85 GND
A86 | FGTL12C_TX_Q2_CH3P B86 | FGTL12C_RX_Q2_CH3P C86 FGTL12C_TX_Q3_CH3P D86 FGTL12C_RX_Q3_CH3P
A87 | FGTL12C_TX_Q2_CH3N B87 | FGTL12C_RX_Q2_CH3N Ccs7 FGTL12C_TX_Q3_CH3N D87 FGTL12C_RX_Q3_CH3N
A88 | GND B88 | GND C88 GND D88 GND
A89 | REFCLK_FGTL12C_Q2_RX_CH5P B89 | REFCLK_FGTL12C_Q2_CH8P Cc89 REFCLK_FGTL12C_Q3_RX_CH6P D89 REFCLK_FGTL12C_Q3_RX_CH7P
A90 | REFCLK_FGTL12C_Q2_RX_CH5N B90 | REFCLK_FGTL12C_Q2_CHS8N C90 REFCLK_FGTL12C_Q3_RX_CH6N D90 REFCLK_FGTL12C_Q3_RX_CH7N
A91 | GND B91 | GND ca1 GND D91 GND
A92 | FGTL12A_TX_Q2_CHOP B92 | FGTL12A_RX_Q2_CHOp C92 FGTL12A_TX_Q2_CH2p D92 FGTL12A_RX_Q2_CH2P
A93 | FGTL12A_TX_Q2_CHON B93 | FGTL12A_RX_Q2_CHOn Cco3 FGTL12A_TX_Q2_CH2n D93 FGTL12A_RX_Q2_CH2N
A94 | GND B94 | GND c94 GND D94 GND
A95 FGTL12A_TX_Q2_CH1P B95 | FGTL12A_RX_Q2_CH1p C95 FGTL12A_TX_Q2_CH3p D95 FGTL12A_RX_Q2_CH3P
A96 | FGTL12A_TX_Q2_CHIN B96 | FGTL12A_RX_Q2_CH1n Cc96 FGTL12A_TX_Q2_CH3n D96 FGTL12A_RX_Q2_CH3N
A97 | GND B97 | GND c97 GND D97 GND
A98 | REFCLK_FGTL12A_Q2_RX_CH5P B98 | REFCLK_FGTL12A_Q2_CH8P Cc98 SDM_ADC_VSIGP_0O D98 SDM_ADC_VSIGP_1
A99 | REFCLK_FGTL12A_Q2_RX_CH5N B99 | REFCLK_FGTL12A_Q2_CHS8N C99 SDM_ADC_VSIGN_O D99 SDM_ADC_VSIGN_1
A100 | GND B100 | GND C100 GND D100 GND
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2.7.1 HPS & SDM Interfaces

The interfaces which are supported in Board-to-Board Connector2 from Intel Agilex 7 SoC and FPGA device HPS & SDM banks are

explained in the following section.

2.7.1.1 Gigabit Ethernet Interface

The Intel Agilex 7 SoC and FPGA SOM supports one 10/100/1000 Mbps Ethernet interface on Board-to-Board Connector2. The MAC
is integrated in the Intel Agilex 7 SoC and FPGA HPS and connected to the external Gigabit Ethernet PHY “RTL8211FI-VD-CG” on
SOM. This Gigabit Ethernet PHY is interfaced with EMAC1 interface of Intel Agilex 7 HPS and works at 1.8V |0 voltage level.

In Intel Agilex 7 SoC and FPGA SOM, HPS GPIO “HPS_GPIOO0_I010” is used for Ethernet PHY reset. Also, SOM supports Ethernet PHY
interrupt through HPS GPIO “HPS_GPIO0_I012". This PHY supports active high Link and Activity LED indication signals and available

on Board-to-Board Connector2. Since MAC and PHY are supported on SOM itself, only Magnetics is required on the Carrier board.

In Intel Agilex 7 SoC and FPGA SOM, EMACL1 Ethernet PHY Address is set to 100 using on SOM Strapping option.

For more details on Gigabit Ethernet Interface pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L

. . . .. Description

Pin No Signal Name Pin Number Termination

A35 GPHY_DTXRXM NA 10, GBE Gigabit Ethernet differential pair 4
negative.

A36 GPHY_DTXRXP NA 10, GBE Gigabit Ethernet differential pair 4
positive.

A38 GPHY_CTXRXM NA 10, GBE Gigabit Ethernet differential pair 3
negative.

A39 GPHY_CTXRXP NA 10, GBE Gigabit Ethernet differential pair 3
positive.

A4l GPHY_BTXRXM NA 10, GBE Gigabit Ethernet differential pair 2
negative.

A42 GPHY_BTXRXP NA 10, GBE Gigabit Ethernet differential pair 2
positive.

Ad4 GPHY_ATXRXM NA 10, GBE Gigabit Ethernet differential pair 1
negative.

A45 GPHY_ATXRXP NA 10, GBE Gigabit Ethernet differential pair 1
positive.

A33 B_GPHY_LINK_LED NA 0, 1.8V CMOS Gigabit Ethernet 1000Mbps Link status
LED (Active High).

A32 B_GPHY_ACTIVITY_LED | NA 0, 1.8V CMOS Gigabit Ethernet Activity LED (Active
High).
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2.7.1.2 USB2.0 OTG Interface

The Intel Agilex 7 SoC and FPGA SOM supports one USB2.0 OTG interface on Board-to-Board Connector2. USB1 OTG controller of
Intel Agilex 7 SoC and FPGA device HPS is used for USB2.0 OTG interface. The USB OTG controller is capable of fulfilling a wide range
of applications for USB2.0 implementations as a host, a device or On-the-Go. Also, this controller supports all high-speed, full-speed

and low-speed transfers in both device and host modes.

The USB OTG controller uses the ULPI protocol to connect external ULPI PHY via the HPS pins. The Intel Agilex 7 SoC and FPGA SOM
supports “USB3320” ULPI transceiver from Microchip and works at 1.8V |0 voltage level. In Intel Agilex 7 SoC and FPGA SOM, HPS
GPIO “HPS_GPIO0_I010” can be optionally used for USB ULPI PHY reset. It supports active high power enable signal on Board-to-

Board Connector2 from USB PHY for external VBUS power control.

Also, Intel Agilex 7 SoC and FPGA SOM supports USB ID & USB VBUS inputs from Board-to-Board Connector2 and connected to USB
PHY for USB Host/Device detection & VBUS monitoring respectively. If USB ID pin is grounded, then USB Host is detected and if it

is floated, USB device is detected.

For more details on USB2.0 OTG Interface pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 SoC Ball Name/ Signal Type/ L.
. i . L. Description
Pin No Signal Name Pin Number Termination
B35 HPS_USB_OTG_DM NA 10, USB USB OTG data negative.
B36 HPS_USB_OTG_DP NA 10, USB USB OTG data positive.
B32 HPS_USB_PWR_EN NA 0, 3.3V CMOS USB active high power enable output to
control external USB VBUS.
B33 HPS_USB_OTG_ID NA I, 3.3V CMOS USB OTG ID input for USB host or device
detection.
B31 HPS_VBUS_USB NA I, 5V Power USB VBUS for VBUS monitoring.
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2.7.1.3 SD/SDIO Interface (Optional)

The Intel Agilex 7 SoC and FPGA SOM optionally supports SD/SDIO interface on Board-to-Board Connector2. The SDMMC controller
of Intel Agilex 7 SoC and FPGA HPS can be used for SD/SDIO interface on the Board-to-Board Connector. By default, these lines are

connected to the On SOM eMMC. This SD/SDIO/MMOC controller supports versions 4.3 to 4.5. It supports up to 50MHz operating

frequency. Also in SD mode, data transfers in 1-bit and 4-bit modes.

The Intel Agilex 7 SoC and FPGA SOM supports Card Detect, Write Protect & Power Enable/Voltage Select pins through HPS pins.

For more details on SD/SDIO Interface pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 SoC Ball Name/ Signal Type/ L.
. i . L. Description
Pin No Signal Name Pin Number Termination
B24 | SD_WP(GPIO1_19) HPS_IOB_20/ 0, 1.8V LVCMOS | SD Write Protect.
L16
A24 | SD_CD(GPIO1_18) HPS_IOB_19/ I, 1.8V LVCMOS SD Card Detect.
T21
A25 | SD_PWR_EN(GPIO1_20) | HPS_IOB_21/ 0, 1.8VLVCMOS | SD Power Enable/Voltage select
M21 through HPS GPIO.
A22 | SD_DATA3 HPS_IOB_18/ 10, 1.8V LVCMOS | SD DATA3.
L20
A21 | SD_DATA2 HPS_IOB_17/ 10, 1.8V LVCMOS | SD DATA2.
u22
A20 | SD_DATA1 HPS_IOB_16/ 10, 1.8V LVCMOS | SD DATAL.
N18
A19 | SD_DATAO HPS_IOB_13/ 10, 1.8V LVCMOS | SD DATAO.
Y27
A18 | SD_CMD HPS_IOB_14/ 10, 1.8V LVCMOS | SD Command.
P19
Al17 | SD_CLK HPS_IOB_15/ 0, 1.8V LVCMOS | SD Clock.
W26
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2.7.1.4 QSPI Interface — From SDM Bank (Optional)

The Intel Agilex 7 SoC and FPGA SOM the SPI lines connected to the On-SOM QSPI Flash is optionally connected to Board-to-Board
Connector2 from the SDM Bank. The SPI controller of Intel Agilex 7 SoC and FPGA SDM is used for QSPI interface through SDM pins.

By default, the On-SOM QSPI Flash will be supported and, on these pins, QSPI lines will be connected that are routed from HPS to

FPGA internally.

For more details on QSPI Interface pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 SoC Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Signal Name Pin Number Termination
B17 H2F_SPI_SCK/QSPI_CLK | SDM_102/ 0, 1.8V LVCMOS | QSPI clock.
DL66
B18 H2F_SPI_MOQSI/QSPI_IO | SDM_l04/ 10, 1.8V QSPI 100.
0 DD65 LVCMOS
B19 H2F_SPI_MISO/QSPI_IO | SDM_I01/ 10, 1.8V QSPI 101.
1 DC58 LVCMOS
B20 QSPI_102 SDM_103/ 10, 1.8V QSPI 102.
DK65 LVCMOS
B21 H2F_SPI_CS1/QSPI_103 | SDM_l06/ 10, 1.8V QSPI 103.
DD57 LVCMOS
B22 H2F_SPI_CS0/QSPI_CS SDM_105/ 0, 1.8V LVCMOS | QSPI Chip Select.
DE62

2.7.1.5 Debug UART Interface

The Intel Agilex 7 SoC and FPGA SOM supports one Debug UART interface on Board-to-Board Connector2. The UART1 controller of

Intel Agilex 7 SoC and FPGA HPS is used for Debug UART interface through HPS pins. This controller supports full-duplex

asynchronous receiver and transmitter.

For more details on Debug UART pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 SoC Ball Name/ Signal Type/ L
X i . L. Description
Pin No Signal Name Pin Number Termination
A30 HPS UART1 TX HPS_10B_7/ 0, 1.8V LVCMOS | UART1 Transmit data line for Debug.
w28
A31 HPS_UART1_RX HPS_IOB_8/ , ,
22> I, 1.8V LVCMOS | UART1 Receive data line for Debug.
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2.7.1.6 Data UART Interface

The Intel Agilex 7 SoC and FPGA SOM supports one DATA UART interface on Board-to-Board Connector2. The UARTO controller of
Intel Agilex 7 SoC and FPGA device HPS is used for Data UART interface through HPS pins. This controller supports full-duplex

asynchronous receiver and transmitter path with programmable baud rates.

For more details on Data UART pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 SoC Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Signal Name Pin Number Termination
B27 HPS_UARTO_TX HPS_IOA_3/ 0, 1.8V LVCMOS UARTO Transmit data line
Y23
B28 HPS_UARTO_RX HPS_IOA_4/ . .
I, 1.8V LVCMOS UARTO Receive data line
M17
B29 HPS_UARTO_CTS HPS_IOA_1/ 0, 1.8V LVCMOS UARTO Clear to Send data line
AA24
B30 HPS_UARTO_RTS HPS_IOA_2/ UARTO Request to Send data line
I, 1.8V LVCMOS
M19
2.7.1.7 I12CInterface

The Intel Agilex 7 SoC and FPGA SOM supports one 12C interface from HPS on Board-to-Board Connector2. The I12C0 module of Intel
Agilex 7 SoC and FPGA device’s HPS is used for I12C interface through HPS pins and compatible with the standard NXP I12C bus
protocol. It supports standard mode with data transfer rates up to 100kbps and Fast mode with data transfer rates up to 400kbps.
It can function as a master or a slave in a multi-master design. The master can be programmed to use both normal (7-bit) addressing

and extended (10-bit) addressing modes. Since flexible 12C standard allows multiple devices to be connected to the single bus, 12C0

interface is also connected to On-SOM On SOM Regulators & Clock Generators in the Intel Agilex 7 SoC and FPGA SOM.

For more details on 12C Interface pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 SoC Ball Name/ Signal Type/ L
. . . .. Description
Pin No Signal Name Pin Number Termination
A27 HPS_I12C0O_SDA_1V8 HPS_IOA 5/ 10, 1.8V OD/ 12C0 data.
AA28 47K PU
A26 HPS_I12C0_SCL_1V8 HPS_IOA_6/ 0, 1.8V 0D/ 12CO0 clock.
A20 47K PU
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2.7.1.8 JTAG Interface

The Intel Agilex 7 SoC and FPGA SOM supports JTAG interface on Board-to-Board Connector2. The Intel Agilex 7 SoC and FPGA
device’s HPS and SDM share a common set of JTAG pins and each have their own TAP controller which are chained together inside
the Intel Agilex 7 SoC and FPGA device. These JTAG interface signals are also connected to on-board JTAG connector. The JTAG

connection can be selected to either Board-to-Board Connector2 or On Board JTAG Header using the On-Board Switch.

For more details on JTAG Interface pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 SoC Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Signal Name Pin Number Termination
A15 SDM_TDI_B2B TDI/DL68 I, 1.8V LVCMOS JTAG Test Data Input.
Al13 SDM_TMS_B2B TMS/DK69 I, 1.8V LVCMOS JTAG Test Mode Select.
Al12 SDM_TCK_B2B TCK/DF65 I, 1.8V LVCMOS JTAG Test Clock.
Al4 SDM_TDO_B2B TDO/DK67 0, 1.8V LVCMOS JTAG Test Data Output.
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2.7.2 HPS to FPGA routed Interfaces

The Intel Agilex 7 SoC FPGA supports routing of interfaces from HPS to FPGA. The interfaces which are supported in Board-to-Board

Connector2 from Intel Agilex 7 SoC and FPGA device that are routed from HPS to FPGA are explained in the following section.

2.7.2.1 SPIl Interface

The Intel Agilex 7 SoC and FPGA SOM the SPI lines are routed internally from HPS to FPGA and connected to Board-to-Board

Connector2 from the FPGA Bank. The SPI controller of Intel Agilex 7 SoC and FPGA SDM is used for SPI interface through FPGA pins.

By default, the On-SOM QSPI Flash will be supported and, on these pins, QSPI lines will be connected that are routed from HPS to

FPGA internally.

For more details on SPI Interface pinouts on Board-to-Board Connector2, refer the below table.

Signal
B2B-2 B2B Connector2 CPU Ball Name/ Type/ L
. . . .. Description
Pin No Signal Name Pin Number Terminatio
n
B17 H2F_SPI_SCK/QSPI_CLK | 1019, 0, 1.8V SPI clock.
PLL_2D_B_CLKOUTON | LVCMOS
, DIFF_RX_2D20N /
CL32
B18 H2F_SPI_MOSI/QSPI_IO | 1018, 0, 1.8V SPI MOSI.
0 PLL_2D_B_CLKOUTOP, | LVCMOS
PLL_2D_B_CLKOUTO,
PLL_2D_B_FBO,
DIFF_RX_2D20P/
CcMm31
B19 H2F_SPI_MISO/QSPI_IO | 1017, DIFF_TX_2D20N | I, 1.8V SPI MISO.
1 / CR32 LVCMOS
B21 H2F_SPI_CS1/QSPI_I03 | 1015, CDR, 0, 1.8V SPI Chip Select1.
DIFF_RX_2D21N/ LVCMOS
CL34
B22 H2F_SPI_CS0/QSPI_CS 1016, DIFF_TX_2D20P | O, 1.8V SPI Chip SelectO.
/CP31 LVCMOS
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2.7.2.2 12C Interface

In the Intel Agilex 7 SoC and FPGA SOM the I2C lines are routed internally from HPS to FPGA and connected to Board-to-Board
Connector2 from the FPGA Bank. The I12C controller of Intel Agilex 7 SoC and FPGA SDM is used for 12C interface through FPGA pins.
This will help in supporting an additional I2C on the Board-to-Board Connector that can be used in standard mode with data transfer
rates up to 100kbps and Fast mode with data transfer rates up to 400kbps. It can function as a master or a slave in a multi-master

design. The master can be programmed to use both normal (7-bit) addressing and extended (10-bit) addressing modes.

For more details on 12C Interface pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 SoC Ball Name/ Signal Type/ L.
. i . L. Description
Pin No Signal Name Pin Number Termination
A29 H2F_12C1_SDA_1V8 1021, 10, 1.8V OD/ 12C1 data.
DIFF_TX_2D19N/ 47K PU
CR30
A28 H2F_I12C1_SCL_1V8 1020, 0, 1.8V 0D/ 12C1 clock.
DIFF_TX_2D19P/ 47K PU
CP29

. . RELO.3
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2.7.3 FPGA Interfaces

The interfaces which are supported in Board-to-Board Connector2 from Intel Agilex 7 SoC and FPGA device’s FPGA is explained in

the following section.

2.7.3.1 High Speed Transceivers

The Intel Agilex 7 SoC and FPGA SOM supports 28 high speed transceiver channels (12 Channels from FGT 12A Bank Quad [2:0] and

16 Channels from FGT 12C Bank Quad [3:0], Each quad supports 4 Transceiver channels) on Board-to-Board connector2. In Intel

Agilex 7 SoC and FPGA SOM, the Transceivers connected to Board-to-Board Connector2 is capable of running up to a maximum

speed of 32Gbps in NRZ Format or 58Gbps in PAM4 Format. These transceivers can be used to interface to multiple high-speed

interface protocols. Each 4 Channel Transceiver Bank supports two reference clock input pairs.

For more details on FGTL 12A transceiver pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
BANK-FGT_12A QuadO0 Channels

FGTL12A_RX_QO_CHON Bank FGT12A-Q0 channel0 High speed
B48 FGTL12A_RX_QO_CHON |, DIFF . . . .

/CY65 differential receiver negative.

FGTL12A_RX_QO_CHOP Bank FGT12A-Q0 channel0 High speed
B47 FGTL12A_RX_QO_CHOP |, DIFF ) ] ) o

/DA66 differential receiver positive.

FGTL12A_RX_QO_CHIN Bank FGT12A-Q0 channell High speed
B51 FGTL12A_RX_QO_CHIN |, DIFF ) ] ) .

/CW68 differential receiver negative.

FGTL12A_RX_QO0_CH1P Bank FGT12A-Q0 channell High speed
B50 FGTL12A_RX_QO_CH1P |, DIFF . ] ) .

/CV69 differential receiver positive.

FGTL12A_RX_QO0_CH2N Bank FGT12A-Q0 channel2 High speed
B54 FGTL12A_RX_QO0_CH2N |, DIFF . ] ) .

/CT65 differential receiver negative.

FGTL12A_RX_QO0_CH2P Bank FGT12A-Q0 channel2 High speed
B53 FGTL12A_RX_QO0_CH2P |, DIFF ) ] ) .

/CU66 differential receiver positive.

FGTL12A_RX_QO_CH3N Bank FGT12A-Q0 channel3 High speed
B57 FGTL12A_RX_QO0_CH3N |, DIFF . . . .

/CR68 differential receiver negative.

FGTL12A_RX_QO0_CH3P Bank FGT12A-Q0 channel3 High speed
B56 FGTL12A_RX_QO_CH3P |, DIFF ) ] ) .

/CP69 differential receiver positive.

FGTL12A_TX_QO_CHON Bank FGT12A-Q0 channel0 High speed
A48 FGTL12A_TX_QO_CHON O, DIFF . . . .

/CY59 differential transmitter negative.

FGTL12A_TX_QO_CHOP Bank FGT12A-Q0 channel0 High speed
A47 FGTL12A_TX_ QO _CHOP O, DIFF . . . "

/DAG0 differential transmitter positive.

FGTL12A_TX_QO_CH1N Bank FGT12A-Q0 channell High speed
A51 | FGTL12A_TX_QO CHIN O, DIFF , , _ _

/CW62 differential transmitter negative.

FGTL12A_TX_QO_CH1P Bank FGT12A-Q0 channell High speed
A50 FGTL12A_TX_QO_CH1P O, DIFF . . . .

/CV63 differential transmitter positive.

FGTL12A_TX_QO_CH2N Bank FGT12A-Q0 channel2 High speed
A54 | FGTL12A_TX_QO_CH2N O, DIFF , _ _ _

/CT59 differential transmitter negative.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
FGTL12A_TX_QO_CH2P Bank FGT12A-Q0 channel2 High speed
A53 FGTL12A_TX_QO0_CH2P O, DIFF . . . .
- -~ /CU60 differential transmitter positive.
FGTL12A_TX_QO_CH3N Bank FGT12A-Q0 channel3 High speed
A57 FGTL12A_TX_QO_CH3N O, DIFF . . . .
/CR62 differential transmitter negative.
FGTL12A_TX_QO_CH3P Bank FGT12A-Q0 channel3 High speed
A56 FGTL12A_TX_QO_CH3P O, DIFF . . . .
/CP63 differential transmitter positive.
Bank FGT12A-Q0 High speed differential
A0 REFCLK_FGTL12A_QO0_ | REFCLK_FGTL12A_QO0_RX | DIFF ClockO negative.
RX_CHON _CHON /CW56 ’ Regional reference clock, this clock can be
used for 12A Bank QO Transceivers.
Bank FGT12A-Q0 High speed differential
- REFCLK_FGTL12A_QO_ | REFCLK_FGTL12A_QO_RX | DIFF ClockO positive.
RX_CHOP _CHOP /CV57 ’ Regional reference clock, this clock can be
used for 12A Bank QO Transceivers.
Bank FGT12A-Q0 High speed differential
BEO REFCLK_FGTL12A_QO_ | REFCLK_FGTL12A_QO_RX | DIFF Clockl negative.
RX_CHIN _CHIN /CR56 ’ Regional reference clock, this clock can be
used for 12A Bank QO Transceivers.
Bank FGT12A-Q0 High speed differential
B59 REFCLK_FGTL12A_QO_ | REFCLK_FGTL12A_QO_RX | DIFF Clockl positive.
RX_CH1P _CH1P /CU56 ’ Regional reference clock, this clock can be
used for 12A Bank QO Transceivers.
BANK-FGT_12A Quad1 Channels
FGTL12A_RX_Q1_CHON Bank FGT12A-Ql1 channel0 High speed
D48 FGTL12A_RX_Q1_CHON |, DIFF . . ) .
/CM65 differential receiver negative.
FGTL12A_RX_Q1_CHOP Bank FGT12A-Ql1 channel0 High speed
D47 FGTL12A_RX_Q1_CHOP |, DIFF . . . .
/CN66 differential receiver positive.
FGTL12A_RX_Q1_CHIN Bank FGT12A-Ql1 channell High speed
D51 FGTL12A_RX_Q1_CHIN |, DIFF . . . .
/CL68 differential receiver negative.
FGTL12A_RX_Q1_CH1P Bank FGT12A-Ql channell High speed
D50 FGTL12A_RX_Q1_CH1P I, DIFF . . ) .
/CK69 differential receiver positive.
FGTL12A_RX_Q1_CH2N Bank FGT12A-Ql1 channel2 High speed
D54 FGTL12A_RX_Q1_CH2N I, DIFF . . . .
/CH65 differential receiver negative.
FGTL12A_RX_Q1_CH2P Bank FGT12A-Ql1 channel2 High speed
D53 FGTL12A_RX_Q1_CH2P |, DIFF . . . .
/Cl66 differential receiver positive.
FGTL12A_RX_Q1_CH3N Bank FGT12A-Ql1 channel3 High speed
D57 FGTL12A_RX_Q1_CH3N I, DIFF . . ) .
/CG68 differential receiver negative.
FGTL12A_RX_Q1_CH3P Bank FGT12A-Ql1 channel3 High speed
D56 | FGTL12A_RX_Q1_CH3P I, DIFF , , _ .
/CF69 differential receiver positive.
FGTL12A_TX_Q1_CHON Bank FGT12A-Ql1 channel0 High speed
C48 | FGTL12A_TX_Q1l_CHON O, DIFF , , _ _
/CM59 differential transmitter negative.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
FGTL12A_TX_Q1_CHOP Bank FGT12A-Q1 channel0 High speed
ca7 FGTL12A_TX_Q1_CHOP O, DIFF . . . .
- T~ /CN60 differential transmitter positive.
FGTL12A_TX_Q1_CHIN Bank FGT12A-Ql1 channell High speed
C51 FGTL12A_TX_Q1 CHIN O, DIFF . . . .
- T~ /CL62 differential transmitter negative.
FGTL12A_TX_Q1_CH1P Bank FGT12A-Ql1 channell High speed
C50 FGTL12A_TX_Q1_CH1P O, DIFF . . . .
- T~ /CK63 differential transmitter positive.
FGTL12A_TX_Q1_CH2N Bank FGT12A-Ql1 channel2 High speed
C54 FGTL12A_TX_Q1_CH2N O, DIFF ) . . .
/CH59 differential transmitter negative.
FGTL12A_TX_Q1_CH2P Bank FGT12A-Ql1 channel2 High speed
C53 FGTL12A_TX_Q1_CH2P O, DIFF . . . -
/CJ60 differential transmitter positive.
FGTL12A_TX_Q1_CH3N Bank FGT12A-Q1 channel3 High speed
C57 FGTL12A_TX_Q1_CH3N O, DIFF . . . .
/CG62 differential transmitter negative.
FGTL12A_TX_Q1_CH3P Bank FGT12A-Ql1 channel3 High speed
C56 FGTL12A_TX_Q1_CH3P O, DIFF . . . -
/CF63 differential transmitter positive.
Bank FGT12A-Q1 High speed differential
ClockO negative.
REFCLK_FGTL12A_Q1_ | REFCLK_FGTL12A_Q1_RX .
C60 |, DIFF Global reference clock, this clock

RX_CH2N _CH2N /CP57
can be used for 12A Bank QO, Q1, Q2, Q3

Transceivers.

Bank FGT12A-Q1 High speed differential
ClockO positive.

REFCLK_FGTL12A_Q1_ | REFCLK_FGTL12A_Q1_RX .

C59 |, DIFF Global reference clock, this clock

RX_CH2P _CH2P /CN56
can be used for 12A Bank QO, Q1, Q2, Q3

Transceivers.

Bank FGT12A-Q1 High speed differential
Clock1 negative.

REFCLK_FGTL12A_Q1_ | REFCLK_FGTL12A_Q1_RX .

D60 |, DIFF Global reference clock, this clock

RX_CH3N _CH3N /CG56
can be used for 12A Bank QO, Q1, Q2, Q3

Transceivers.

Bank FGT12A-Q1 High speed differential
Clock1 positive.

REFCLK_FGTL12A_Q1_ | REFCLK_FGTL12A_Q1 RX .

D59 |, DIFF Global reference clock, this clock

RX_CH3P _CH3P /CE56
can be used for 12A Bank QO, Q1, Q2, Q3

Transceivers.

BANK-FGT_12A Quad2 Channels

FGTL12A_RX_Q2_CHON Bank FGT12A-Q2 channel0 High speed
B93 FGTL12A_RX_Q2_CHON I, DIFF . . . .

/CD65 differential receiver negative.

FGTL12A_RX_Q2_CHOP Bank FGT12A-Q2 channel0 High speed
B92 | FGTL12A_RX_Q2_CHOP |, DIFF , , , N

/CE66 differential receiver positive.

FGTL12A_RX_Q2 CHIN Bank FGT12A-Q2 channell High speed
B96 | FGTL12A_RX_Q2_CHIN I, DIFF , , . .

/CC68 differential receiver negative.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
FGTL12A_RX_Q2_CH1P Bank FGT12A-Q2 channell High speed
B95 | FGTL12A RX_Q2 CH1P I, DIFF , . _ .
- T~ /CB69 differential receiver positive.
FGTL12A_RX_Q2_CH2N Bank FGT12A-Q2 channel2 High speed
D93 FGTL12A _RX_Q2_CH2N |, DIFF . . . .
- T~ /BY65 differential receiver negative.
FGTL12A_RX_Q2_CH2P Bank FGT12A-Q2 channel2 High speed
D92 FGTL12A _RX_Q2_CH2P |, DIFF . . . m
- T~ /CA66 differential receiver positive.
FGTL12A_RX_Q2_CH3N Bank FGT12A-Q2 channel3 High speed
D96 FGTL12A_RX_Q2_CH3N |, DIFF . . . .
/BW68 differential receiver negative.
FGTL12A_RX_Q2_CH3P Bank FGT12A-Q2 channel3 High speed
D95 FGTL12A_RX_Q2_CH3P |, DIFF . . . .
/BV69 differential receiver positive.
FGTL12A_TX_Q2_CHON Bank FGT12A-Q2 channel0 High speed
A93 FGTL12A_TX_Q2_CHON O, DIFF . . . .
/CD59 differential transmitter negative.
FGTL12A_TX_Q2_CHOP Bank FGT12A-Q2 channel0 High speed
A92 FGTL12A_TX_Q2_CHOP O, DIFF . . . .
/CE60 differential transmitter positive.
FGTL12A_TX_Q2_CH1N Bank FGT12A-Q2 channell High speed
A96 FGTL12A_TX_Q2_CH1N O, DIFF ) ] ] .
/CC62 differential transmitter negative.
FGTL12A_TX_Q2_CH1P Bank FGT12A-Q2 channell High speed
A95 FGTL12A_TX_Q2_CH1P O, DIFF . . . .
/CB63 differential transmitter positive.
FGTL12A_TX_Q2_CH2N Bank FGT12A-Q2 channel2 High speed
Cc93 FGTL12A_TX_Q2_CH2N O, DIFF . ] . .
/BY59 differential transmitter negative.
FGTL12A_TX_Q2_CH2P Bank FGT12A-Q2 channel2 High speed
C92 FGTL12A_TX_Q2_CH2P O, DIFF . . . .
/CA60 differential transmitter positive.
FGTL12A_TX_Q2_CH3N Bank FGT12A-Q2 channel3 High speed
C96 FGTL12A_TX_Q2_CH3N O, DIFF ) ] ] )
/BW62 differential transmitter negative.
FGTL12A_TX_Q2_CH3P Bank FGT12A-Q2 channel3 High speed
C95 FGTL12A_TX_Q2_CH3P O, DIFF . ] . .
/BV63 differential transmitter positive.
Bank FGT12A-Q2 High speed differential
ClockO negative.
REFCLK_FGTL12A_Q2 | REFCLK_FGTL12A_Q2 CH o .
B99 10, DIFF Bidirectional Local reference clock, this
CH8N 8N /CD57
clock
can be used for 12A Bank Q2
Bank FGT12A-Q2 High speed differential
ClockO positive.
REFCLK_FGTL12A_Q2 | REFCLK_FGTL12A_Q2 CH o .
B98 10, DIFF Bidirectional Local reference clock, this
CH8P 8P /CC56
clock
can be used for 12A Bank Q2
Bank FGT12A-Q2 High speed differential
Clockl negative.
REFCLK_FGTL12A_Q2_ | REFCLK_FGTL12A_Q2_RX _
A99 |, DIFF Global reference clock, this clock
RX_CH5N _CH5N /CB57
can be used for 12A Bank QO, Q1, Q2, Q3
Transceivers.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/

. . . .. Description
Pin No Pin Name Pin Number Termination

Bank FGT12A-Q2 High speed differential

Clock1 positive.
REFCLK_FGTL12A_Q2_ | REFCLK_FGTL12A_Q2_RX .
I, DIFF Global reference clock, this clock

RX_CH5P _CH5P /BY57
can be used for 12A Bank QO, Q1, Q2, Q3
Transceivers.

A98
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For more details on FGTL 12C Bank transceiver pinouts on Board-to-Board Connector2, refer the below table.

B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
BANK-FGT_12C QuadO0 Channels
FGTL12C_RX_QO_CHON Bank FGT12C-QO0 channel0 High speed
B63 | FGTL12C_RX_QO_CHON |, DIFF . _ . .
- -~ /BH65 differential receiver negative.
FGTL12C_RX_QO_CHOP Bank FGT12C-QO0 channel0 High speed
B62 FGTL12C_RX_QO_CHOP |, DIFF . . . m
- -~ /BJ66 differential receiver positive.
FGTL12C_RX_QO_CHIN Bank FGT12C-Q0 channell High speed
B66 FGTL12C_RX_QO_CHI1N |, DIFF . . ) .
/BG68 differential receiver negative.
FGTL12C_RX_QO_CH1P Bank FGT12C-Q0 channell High speed
B65 FGTL12C_RX_QO_CH1P |, DIFF . . ) »
/BF69 differential receiver positive.
FGTL12C_RX_QO_CH2N Bank FGT12C-QO0 channel2 High speed
B69 FGTL12C_RX_QO_CH2N |, DIFF . . ) .
/BD65 differential receiver negative.
FGTL12C_RX_QO_CH2P Bank FGT12C-QO0 channel2 High speed
B68 FGTL12C_RX_QO_CH2P |, DIFF . . ) .
/BE66 differential receiver positive.
FGTL12C_RX_QO_CH3N Bank FGT12C-QO0 channel3 High speed
B72 FGTL12C_RX_QO_CH3N |, DIFF . . ) .
/BC68 differential receiver negative.
FGTL12C_RX_QO_CH3P Bank FGT12C-QO0 channel3 High speed
B71 FGTL12C_RX_QO_CH3P |, DIFF . . ) .
/BB69 differential receiver positive.
FGTL12C_TX_QO_CHON Bank FGT12C-QO0 channel0 High speed
A63 FGTL12C_TX_QO_CHON O, DIFF . . . .
/BH59 differential transmitter negative.
FGTL12C_TX_QO_CHOP Bank FGT12C-QO0 channel0 High speed
A62 FGTL12C_TX_QO_CHOP O, DIFF ) ) ] .
/BJ60 differential transmitter positive.
FGTL12C_TX_QO_CHIN Bank FGT12C-QO0 channell High speed
A66 FGTL12C_TX_QO_CHIN O, DIFF . . . .
/BG62 differential transmitter negative.
FGTL12C_TX_QO_CH1P Bank FGT12C-QO0 channell High speed
A65 FGTL12C_TX_QO_CH1P O, DIFF . . . .
/BF63 differential transmitter positive.
FGTL12C_TX_QO_CH2N Bank FGT12C-QO0 channel2 High speed
A69 FGTL12C_TX_QO_CH2N O, DIFF . . . .
/BD59 differential transmitter negative.
FGTL12C_TX_QO_CH2P Bank FGT12C-QO0 channel2 High speed
A68 FGTL12C_TX_QO_CH2P O, DIFF . . . .
/BE60 differential transmitter positive.
FGTL12C_TX_QO_CH3N Bank FGT12C-QO0 channel3 High speed
A72 FGTL12C_TX_QO_CH3N O, DIFF ) . . .
/BC62 differential transmitter negative.
FGTL12C_TX_QO_CH3P Bank FGT12C-QO0 channel3 High speed
A71 FGTL12C_TX_QO_CH3P O, DIFF ) . . .
/BB63 differential transmitter positive.
Bank FGT12C-QO0 High speed differential
75 REFCLK_FGTL12C_QO_ | REFCLK_FGTL12C_QO_RX L DIFF ClockO negative.
RX_CHON _CHON /BE56 ’ Regional reference clock, this clock can be
used for 12C Bank QO Transceivers.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
Bank FGT12C-QO0 High speed differential
c7a | REFCLK_FGTL12C QO_ | REFCLK FGTLI2C QORX | .- ClockO positive.
RX_CHOP _CHOP /BF57 ’ Regional reference clock, this clock can be
used for 12C Bank QO Transceivers.
Bank FGT12C-QO0 High speed differential
g7s | REFCLK FGTL12C Q0_  REFCLK FGTLI2C QORX | . Clock1 negative.
RX_CHIN _CHIN /BA56 ’ Regional reference clock, this clock can be
used for 12C Bank QO Transceivers.
Bank FGT12C-QO0 High speed differential
B74 REFCLK_FGTL12C_QO_ | REFCLK_FGTL12C_QO_RX | DIFF Clock1 positive.
RX_CH1P _CH1P /AY57 ’ Regional reference clock, this clock can be
used for 12C Bank QO Transceivers.
BANK-FGT_12C Quad1 Channels
FGTL12C_RX_Q1_CHON Bank FGT12C-Q1 channel0 High speed
D63 FGTL12C_RX_Q1_CHON |, DIFF . . ) .
/AY65 differential receiver negative.
FGTL12C_RX_Q1_CHOP Bank FGT12C-Q1 channel0 High speed
D62 FGTL12C_RX_Q1_CHOP |, DIFF . . ) »
/BA66 differential receiver positive.
FGTL12C_RX_Q1_CHIN Bank FGT12C-Q1 channell High speed
D66 FGTL12C_RX_Q1_CHIN |, DIFF . . ) .
JAWG6S8 differential receiver negative.
FGTL12C_RX_Q1_CH1P Bank FGT12C-Q1 channell High speed
D65 FGTL12C_RX_Q1_CH1P |, DIFF . . ) .
/JAV69 differential receiver positive.
FGTL12C_RX_Q1_CH2N Bank FGT12C-Q1 channel2 High speed
D69 FGTL12C_RX_Q1_CH2N |, DIFF . . ) .
/AT65 differential receiver negative.
FGTL12C_RX_Q1_CH2P Bank FGT12C-Q1 channel2 High speed
D68 FGTL12C_RX_Q1_CH2P |, DIFF . . ) .
/AU6G6 differential receiver positive.
FGTL12C_RX_Q1_CH3N Bank FGT12C-Q1 channel3 High speed
D72 FGTL12C_RX_Q1_CH3N I, DIFF ) ) ) ]
/AR68 differential receiver negative.
FGTL12C_RX_Q1_CH3P Bank FGT12C-Q1 channel3 High speed
D71 FGTL12C_RX_Q1_CH3P I, DIFF . . ) .
/AP69 differential receiver positive.
FGTL12C_TX_Q1_CHON Bank FGT12C-Q1 channel0 High speed
c63 FGTL12C_TX_Q1_CHON O, DIFF . . . .
/AY59 differential transmitter negative.
FGTL12C_TX_Q1_CHOP Bank FGT12C-Q1 channel0 High speed
C62 FGTL12C_TX_Q1_CHOP O, DIFF . . . .
/BA60 differential transmitter positive.
FGTL12C_TX_Q1_CHIN Bank FGT12C-Q1 channell High speed
C66 FGTL12C_TX_Q1_CHIN O, DIFF ) ) . .
JAWG62 differential transmitter negative.
FGTL12C_TX_Q1_CH1P Bank FGT12C-Q1 channell High speed
C65 FGTL12C_TX_Q1_CH1P O, DIFF . . . .
/AV63 differential transmitter positive.
FGTL12C_TX_Q1_CH2N Bank FGT12C-Q1 channel2 High speed
C69 | FGTL12C_TX_Ql_CH2N O, DIFF , , _ _
/AT59 differential transmitter negative.
FGTL12C_TX_Q1_CH2P Bank FGT12C-Q1 channel2 High speed
Cc68 FGTL12C_TX_Q1_CH2P O, DIFF . . . .
/AU6G0 differential transmitter positive.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
FGTL12C_TX_Q1_CH3N Bank FGT12C-Ql channel3 High speed
C72 FGTL12C _TX_Q1 _CH3N O, DIFF . . . .
- -~ /ARG2 differential transmitter negative.
FGTL12C_TX_Q1_CH3P Bank FGT12C-Q1 channel3 High speed
C71 FGTL12C_TX_Q1_CH3P O, DIFF . . . "
- -~ /AP63 differential transmitter positive.
Bank FGT12C-Ql High speed differential
ClockO negative.
REFCLK_FGTL12C_Q1_ | REFCLK_FGTL12C_Q1_RX .
A75 I, DIFF Global reference clock, this clock
RX_CH2N _CH2N /BD57
can be used for 12C Bank QO, Q1, Q2, Q3
Transceivers.
Bank FGT12C-Ql High speed differential
ClockO positive.
REFCLK_FGTL12C_Q1_ | REFCLK_FGTL12C_Q1_RX )
A74 I, DIFF Global reference clock, this clock
RX_CH2P _CH2P /BB57
can be used for 12C Bank QO, Q1, Q2, Q3
Transceivers.
Bank FGT12C-Ql High speed differential
Clock1 negative.
REFCLK_FGTL12C_Q1_ | REFCLK_FGTL12C_Q1_RX )
D75 |, DIFF Global reference clock, this clock
RX_CH3N _CH3N /AT57
can be used for 12C Bank QO, Q1, Q2, Q3
Transceivers.
Bank FGT12C-Ql High speed differential
Clock1 positive.
REFCLK_FGTL12C_Q1_ | REFCLK_FGTL12C_Q1_RX .
D74 |, DIFF Global reference clock, this clock
RX_CH3P _CH3P /AR56
can be used for 12C Bank QO, Q1, Q2, Q3
Transceivers.
BANK-FGT_12C Quad2 Channels
FGTL12C_RX_Q2_CHON Bank FGT12C-Q2 channel0 High speed
B78 FGTL12C_RX_Q2_CHON |, DIFF . . ) .
/AM65 differential receiver negative.
FGTL12C_RX_Q2_CHOP Bank FGT12C-Q2 channel0 High speed
B77 FGTL12C_RX_Q2_ CHOP |, DIFF . . . N
JANG6 differential receiver positive.
FGTL12C_RX_Q2_CHIN Bank FGT12C-Q2 channell High speed
B81 FGTL12C_RX_Q2_CHIN |, DIFF . . ) .
/AL68 differential receiver negative.
FGTL12C_RX_Q2_CH1P Bank FGT12C-Q2 channell High speed
B80 FGTL12C_RX_Q2 CH1P |, DIFF . . ) .
/AK69 differential receiver positive.
FGTL12C_RX_Q2_CH2N Bank FGT12C-Q2 channel2 High speed
B84 FGTL12C_RX_Q2_CH2N |, DIFF . . ) .
/AH65 differential receiver negative.
FGTL12C_RX_Q2_CH2P Bank FGT12C-Q2 channel2 High speed
B83 FGTL12C_RX_Q2 CH2P |, DIFF . . ) .
/AJ66 differential receiver positive.
FGTL12C_RX_Q2_CH3N Bank FGT12C-Q2 channel3 High speed
B87 | FGTL12C_RX_Q2_CH3N I, DIFF , , _ _
/AG68 differential receiver negative.
FGTL12C_RX_Q2_CH3P Bank FGT12C-Q2 channel3 High speed
B86 FGTL12C_RX_Q2_CH3P |, DIFF ) . ) »
/AF69 differential receiver positive.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
FGTL12C_TX_Q2_CHON Bank FGT12C-Q2 channel0 High speed
A78 FGTL12C_TX_Q2_CHON O, DIFF . . . .
/AM59 differential transmitter negative.
FGTL12C_TX_Q2_CHOP Bank FGT12C-Q2 channel0 High speed
A77 FGTL12C _TX_Q2_CHOP O, DIFF . . . .
- -~ JANG6O differential transmitter positive.
FGTL12C_TX_Q2_CHIN Bank FGT12C-Q2 channell High speed
A81 FGTL12C _TX_Q2_CHIN O, DIFF . . . .
- -~ JAL62 differential transmitter negative.
FGTL12C_TX_Q2_CH1P Bank FGT12C-Q2 channell High speed
A80 FGTL12C_TX_Q2_CH1P O, DIFF . . . .\
/AK63 differential transmitter positive.
FGTL12C_TX_Q2_CH2N Bank FGT12C-Q2 channel2 High speed
A84 FGTL12C_TX_Q2_CH2N O, DIFF . . . .
/AH59 differential transmitter negative.
FGTL12C_TX_Q2_CH2P Bank FGT12C-Q2 channel2 High speed
A83 FGTL12C_TX_Q2_CH2P O, DIFF . . ) .
/AJ60 differential transmitter positive.
FGTL12C_TX_Q2_CH3N Bank FGT12C-Q2 channel3 High speed
A87 FGTL12C_TX_Q2_CH3N O, DIFF . . . .
/AG62 differential transmitter negative.
FGTL12C_TX_Q2_CH3P Bank FGT12C-Q2 channel3 High speed
A86 FGTL12C_TX_Q2_CH3P O, DIFF ) ] ] B
/AF63 differential transmitter positive.
Bank FGT12C-Q2 High speed differential
ClockO negative.
REFCLK_FGTL12C_Q2_ | REFCLK_FGTL12C_Q2 CH o .
B90 10, DIFF Bidirectional Local reference clock, this
CHS8N 8N /AB57
clock
can be used for 12C Bank Q2
Bank FGT12C-Q2 High speed differential
ClockO positive.
REFCLK_FGTL12C_Q2_ | REFCLK_FGTL12C_Q2 CH o .
B89 10, DIFF Bidirectional Local reference clock, this
CH8P 8P /AD57
clock
can be used for 12C Bank Q2
Bank FGT12C-Q2 High speed differential
Clock1 negative.
REFCLK_FGTL12C_Q2_ | REFCLK_FGTL12C_Q2_RX .
A90 |, DIFF Global reference clock, this clock
RX_CH5N _CH5N /AA56
can be used for 12C Bank QO, Q1, Q2, Q3
Transceivers.
Bank FGT12C-Q2 High speed differential
Clock1 positive.
REFCLK_FGTL12C_Q2_ | REFCLK_FGTL12C_Q2_RX .
A89 |, DIFF Global reference clock, this clock
RX_CH5P _CH5P /Y57
can be used for 12C Bank QO, Q1, Q2, Q3
Transceivers.
BANK-FGT12C Q3 Channels
FGTL12C_RX_Q3_CHON Bank FGT12C-Q3 channel0 High speed
D78 | FGTL12C_RX_Q3_CHON I, DIFF , , _ _
/AD65 differential receiver negative.
FGTL12C_RX_Q3_CHOP Bank FGT12C-Q3 channel0 High speed
D77 | FGTL12C_RX_Q3_CHOP I, DIFF , , . -
/AE6G6 differential receiver positive.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
FGTL12C_RX_Q3_CHIN Bank FGT12C-Q3 channell High speed
D81 | FGTL12C_RX_Q3_CHIN I, DIFF , . _ _
- -~ JAC68 differential receiver negative.
FGTL12C_RX_Q3_CH1P Bank FGT12C-Q3 channell High speed
D80 FGTL12C_RX_Q3_CH1P |, DIFF . . . m
- -~ /AB69 differential receiver positive.
FGTL12C_RX_Q3_CH2N Bank FGT12C-Q3 channel2 High speed
D84 FGTL12C_RX_Q3_CH2N |, DIFF ) ) ) ]
- -~ /Y65 differential receiver negative.
FGTL12C_RX_Q3_CH2P Bank FGT12C-Q3 channel2 High speed
D83 FGTL12C_RX_Q3_CH2P |, DIFF . . ) .
/AA66 differential receiver positive.
FGTL12C_RX_Q3_CH3N Bank FGT12C-Q3 channel3 High speed
D87 FGTL12C_RX_Q3_CH3N |, DIFF . . . .
/W68 differential receiver negative.
FGTL12C_RX_Q3_CH3P Bank FGT12C-Q3 channel3 High speed
D86 FGTL12C_RX_Q3_CH3P |, DIFF . . ) .
/V69 differential receiver positive.
FGTL12C_TX_Q3_CHON Bank FGT12C-Q3 channel0 High speed
C78 FGTL12C_TX_Q3_CHON O, DIFF . . . .
/AD59 differential transmitter negative.
FGTL12C_TX_Q3_CHOP Bank FGT12C-Q3 channel0 High speed
C77 FGTL12C_TX_Q3_CHOP O, DIFF ) ] ] .
/AE60 differential transmitter positive.
FGTL12C_TX_Q3_CHIN Bank FGT12C-Q3 channell High speed
Cc81 FGTL12C_TX_Q3_CHIN O, DIFF . . . .
JAC62 differential transmitter negative.
FGTL12C_TX_Q3_CH1P Bank FGT12C-Q3 channell High speed
C80 FGTL12C_TX_Q3_CH1P O, DIFF . . ) .
/AB63 differential transmitter positive.
FGTL12C_TX_Q3_CH2N Bank FGT12C-Q3 channel2 High speed
(e:7:} FGTL12C_TX_Q3_CH2N O, DIFF . . . .
/Y59 differential transmitter negative.
FGTL12C_TX_Q3_CH2P Bank FGT12C-Q3 channel2 High speed
C83 FGTL12C_TX_Q3_CH2P O, DIFF ) ] ] .
JAAB0 differential transmitter positive.
FGTL12C_TX_Q3_CH3N Bank FGT12C-Q3 channel3 High speed
Cc87 FGTL12C_TX_Q3_CH3N O, DIFF . . . .
/W62 differential transmitter negative.
FGTL12C_TX_Q3_CH3P Bank FGT12C-Q3 channel3 High speed
C86 FGTL12C_TX_Q3_CH3P O, DIFF . . . .
/V63 differential transmitter positive.
Bank FGT12C-Q3 High speed differential
90 REFCLK_FGTL12C_Q3_ | REFCLK_FGTL12C_Q3_RX | DIFF ClockO negative.
RX_CH6N _CH6N /AF57 ’ Regional reference clock, this clock can be
used for 12C Bank Q3 Transceivers.
Bank FGT12C-Q3 High speed differential
c89 REFCLK_FGTL12C_Q3_ | REFCLK_FGTL12C_Q3_RX | DIFE ClockO positive.
RX_CH6P _CH6P /AE56 ’ Regional reference clock, this clock can be
used for 12C Bank Q3 Transceivers.
Bank FGT12C-Q3 High speed differential
D90 REFCLK_FGTL12C_Q3_ | REFCLK_FGTL12C_Q3_RX L DIFF Clockl negative.
RX_CH7N _CH7N /W56 ’ Regional reference clock, this clock can be
used for 12C Bank Q3 Transceivers.
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B2B-2 B2B Connector2 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
Bank FGT12C-Q3 High speed differential
D39 REFCLK_FGTL12C_Q3_ | REFCLK_FGTL12C_Q3_RX | DIFF Clock1 positive.
RX_CH7P _CH7P /V55 ’ Regional reference clock, this clock can be
used for 12C Bank Q3 Transceivers.
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2.7.4 Power, Control & Reset Input

The Intel Agilex 7 SoC and FPGA SOM works with 12V power input (VCC) from Board-to-Board Connector2 and generates all other

required powers internally On-SOM itself. In Board-to-Board Connectorl, Ground pins are also distributed throughout the

connector for better performance. In Board-to-Board Connector2, there are also Hardware Reset signal for resetting the CPU from

Carrier Board and SOM Power Enable Signal for turning ON/OFF the SOM Power from the Carrier Board. Also, 3V RTC Power & 5V

standby powers are connected to Board-to-Board Connector2.

For more details on Power pins on Board-to-Board Connector2, refer the below table.

B2B ) )
B2B-2 Pin Signal Type/ L.
. Connector2 L. Description
Pin No . Name Termination
Signal Name
D8, C5, C8, D7, C7, C4, D6, B2, B3, A8, B1, VCC_12v NA Power 12V SOM Input Power.
D5, A7, D4, D3, A6, D2, D1, A5, C2, C6, A4,
C1, B4, A3, B5, B6, A2, B7, B8, C3, Al
C11 VSTBY_5V NA Power 5V Standby Power.
C12 VRTC_3VO NA Power 3V RTC Power.
B11 SOMPWR_EN NA 0D/ Input Control signal for controlling
SOM Power.
B13 HPS_RESET_OU | HPS_IOB | 1.8V Input/ Control Signal to reset the CPU.
T(GPIO1_22) _23/P21 | 10K PU
A91, A70, A9, A82, A67, A23, A73, A76, Ad0, | GND NA Power Ground.

A64, A16, Ad3, AS5, A61, Ad6, A79, A94,
A49, A37, A100, A52, A8S, A97, A55, A34,
A10, A58, B91, B8S, B85, B82, B79, B9, B10,
B76, B73, B97, B67, B94, B16, B64, B61, B37,
B40, B58, B55, B23, B52, B70, B100, B43,
B49, B46, B34, C73, C88, C76, C94, C16, C10,
C9, C79, C82, €91, C85, C23, C97, C100, C70,
C67, C28, C64, C61, C31, C43, C49, C34, C58,
C55, €37, €52, C40, C46, D76, D73, D70,
D10, D64, D16, D88, D9, D79, D85, D82,
D100, D23, D91, D94, D97, D67, D28, D61,
D46, D31, D40, D58, D34, D55, D52, D37,
D49, D43,
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2.8 Board to Board Connector3

The Intel Agilex 7 SoC and FPGA SOM Board to Board Connector3 pinout is provided in the below table and the interfaces which
are available at Board-to-Board Connector3 are explained in the following sections. The Board-to-Board Connector3 (J8) is

physically located on bottom side of the SOM as shown below.

Board to Board Connector3 (J8)

Al : A100
C1 R R SR ia s in s | C100
D1 D100

Figure 9: Board-to-Board Connector3

Number of Pins -400
Connector Part Number- ASP-209946-01 from Samtech
Mating Connector - ASP-214802-01 from Samtech

Staking Height -5mm
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Table 12: Board to Board Connector3 Pinout

B2B3 B2B3 B2B3 B2B3 Pin
. Signal Name i Signal Name . Signal Name Signal Name
Pin No Pin No Pin No No
Row-A Row-B Row-C Row-D
Al GND B1 GND Cc1 GND D1 GND
A2 FGTL12A_TX_Q3_CHOP B2 FGTL12A_RX_Q3_CHOP Cc2 FGTL13C_TX_QO_CHOP D2 FGTL13C_RX_QO_CHOP
A3 FGTL12A_TX_Q3_CHON B3 FGTL12A_RX_Q3_CHON c3 FGTL13C_TX_QO_CHON D3 FGTL13C_RX_QO_CHON
A4 GND B4 GND ca GND D4 GND
A5 FGTL12A_TX_Q3_CH1P B5 FGTL12A_RX_Q3_CH1P c5 FGTL13C_TX_QO_CH1P D5 FGTL13C_RX_QO_CH1P
A6 FGTL12A_TX_Q3_CHIN B6 FGTL12A_RX_Q3_CHIN c6 FGTL13C_TX_QO_CHIN D6 FGTL13C_RX_QO_CHIN
A7 GND B7 GND c7 GND D7 GND
A8 FGTL12A_TX_Q3_CH2P B8 FGTL12A_RX_Q3_CH2P cs8 FGTL13C_TX_QO_CH2P D8 FGTL13C_RX_QO_CH2P
A9 FGTL12A_TX_Q3_CH2N B9 FGTL12A_RX_Q3_CH2N co FGTL13C_TX_QO_CH2N D9 FGTL13C_RX_QO_CH2N
Al10 | GND B10 GND c10 GND D10 GND
A1l | FGTL12A_TX_Q3_CH3P B11 FGTL12A_RX_Q3_CH3P Ci1 FGTL13C_TX_QO_CH3P D11 FGTL13C_RX_QO_CH3P
A12 | FGTL12A_TX_Q3_CH3N B12 FGTL12A_RX_Q3_CH3N Ci12 FGTL13C_TX_QO_CH3N D12 FGTL13C_RX_QO_CH3N
Al13 | GND B13 GND C13 GND D13 GND
Al14 | REFCLK_FGTL12A_Q3_RX_CH6P B14 REFCLK_FGTL12A_Q3_RX_CH7P ci4 REFCLK_FGTL13C_QO0_RX_CHOP D14 REFCLK_FGTL13C_QO_RX_CH1P
A15 | REFCLK_FGTL12A_Q3_RX_CH6N B15 REFCLK_FGTL12A_Q3_RX_CH7N C15 REFCLK_FGTL13C_QO_RX_CHON D15 REFCLK_FGTL13C_QO_RX_CHIN
Al16 | GND B16 GND Cie GND D16 GND
Al17 | FGTL13C_TX_Q1_CHOP B17 FGTL13C_RX_Q1_CHOP Cc17 FGTL13C_TX_Q2_CHOP D17 FGTL13C_RX_Q2_CHOP
A18 | FGTL13C_TX_Q1_CHON B18 FGTL13C_RX_Q1_CHON C18 FGTL13C_TX_Q2_CHON D18 FGTL13C_RX_Q2_CHON
Al19 | GND B19 GND C19 GND D19 GND
A20 | FGTL13C_TX_Q1_CH1P B20 FGTL13C_RX_Q1_CH1P c20 FGTL13C_TX_Q2_CH1P D20 FGTL13C_RX_Q2_CH1P
A21 | FGTL13C_TX_Q1_CHIN B21 FGTL13C_RX_Q1_CHIN c21 FGTL13C_TX_Q2_CHIN D21 FGTL13C_RX_Q2_CHIN
A22 | GND B22 GND C22 GND D22 GND
A23 | FGTL13C_TX_Q1_CH2P B23 FGTL13C_RX_Q1_CH2P c23 FGTL13C_TX_Q2_CH2P D23 FGTL13C_RX_Q2_CH2P
A24 | FGTL13C_TX_Q1_CH2N B24 FGTL13C_RX_Q1_CH2N c24 FGTL13C_TX_Q2_CH2N D24 FGTL13C_RX_Q2_CH2N
A25 | GND B25 GND C25 GND D25 GND
A26 | FGTL13C_TX_Q1_CH3P B26 FGTL13C_RX_Q1_CH3P C26 FGTL13C_TX_Q2_CH3P D26 FGTL13C_RX_Q2_CH3P
A27 | FGTL13C_TX_Q1_CH3N B27 FGTL13C_RX_Q1_CH3N c27 FGTL13C_TX_Q2_CH3N D27 FGTL13C_RX_Q2_CH3N
A28 | GND B28 GND c28 GND D28 GND
A29 | REFCLK_FGTL13C_Q1_RX_CH2P B29 REFCLK_FGTL13C_Q1_RX_CH3P C29 REFCLK_FGTL13C_Q2_RX_CH5P D29 REFCLK_FGTL13C_Q2_CH8P
A30 | REFCLK_FGTL13C_Q1_RX_CH2N B30 REFCLK_FGTL13C_Q1_RX_CH3N Cc30 REFCLK_FGTL13C_Q2_RX_CH5N D30 REFCLK_FGTL13C_Q2_CHS8N
A31 | GND B31 GND Cc31 GND D31 GND
A32 | FGTL13C_TX_Q3_CHoP B32 FGTL13C_RX_Q3_CHOP C32 FHTR13C_TX_CHOP D32 FHTR13C_RX_CHOP
A33 | FGTL13C_TX_Q3_CHON B33 FGTL13C_RX_Q3_CHON Cc33 FHTR13C_TX_CHON D33 FHTR13C_RX_CHON
A34 | GND B34 GND C34 GND D34 GND
A35 | FGTL13C_TX_Q3_CH1P B35 FGTL13C_RX_Q3_CH1P C35 FHTR13C_TX_CH1P D35 FHTR13C_RX_CH1P
A36 | FGTL13C_TX_Q3_CHIN B36 FGTL13C_RX_Q3_CHIN Cc36 FHTR13C_TX_CHIN D36 FHTR13C_RX_CH1N
A37 | GND B37 GND Cc37 GND D37 GND
A38 | FGTL13C_TX_Q3_CH2P B38 FGTL13C_RX_Q3_CH2P Cc38 FHTR13C_TX_CH2P D38 FHTR13C_RX_CH2P
A39 | FGTL13C_TX_Q3_CH2N B39 FGTL13C_RX_Q3_CH2N C39 FHTR13C_TX_CH2N D39 FHTR13C_RX_CH2N
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B2B3 B2B3 B2B3 B2B3 Pin
. Signal Name . Signal Name . Signal Name Signal Name
Pin No Pin No Pin No No
A40 | GND B40 GND c40 GND D40 GND
A41 | FGTL13C_TX_Q3_CH3P B41 FGTL13C_RX_Q3_CH3P c41 FHTR13C_TX_CH3P D41 FHTR13C_RX_CH3P
A42 | FGTL13C_TX_Q3_CH3N B42 FGTL13C_RX_Q3_CH3N c42 FHTR13C_TX_CH3N D42 FHTR13C_RX_CH3N
A43 | GND B43 GND c4a3 GND D43 GND
A44 | REFCLK_FGTL13C_Q3_RX_CH6P B44 REFCLK_FGTL13C_Q3_RX_CH7P Cc44 REFCLK_FHTR13C_CHOP D44 REFCLK_FHTR13C_CH1P
A45 | REFCLK_FGTL13C_Q3_RX_CH6N B45 REFCLK_FGTL13C_Q3_RX_CH7N c4a5 REFCLK_FHTR13C_CHON D45 REFCLK_FHTR13C_CH1N
A46 | GND B46 GND C46 GND D46 GND
A47 | FHTR13A_TX_CHOP B47 FHTR13A_RX_CHOP ca7 FGTL13A_TX_QO_CHOP D47 FGTL13A_RX_QO_CHOP
A48 | FHTR13A_TX_CHON B48 FHTR13A_RX_CHON c48 FGTL13A_TX_QO_CHON D48 FGTL13A_RX_QO_CHON
A49 | GND B49 GND c49 GND D49 GND
A50 | FHTR13A_TX_CH1P B50 FHTR13A_RX_CH1P Cc50 FGTL13A_TX_QO_CH1P D50 FGTL13A_RX_QO_CH1P
A51 | FHTR13A_TX_CHIN B51 FHTR13A_RX_CHIN C51 FGTL13A_TX_QO_CH1N D51 FGTL13A_RX_QO_CHIN
A52 | GND B52 GND C52 GND D52 GND
A53 | FHTR13A_TX_CH2P B53 FHTR13A_RX_CH2P C53 FGTL13A_TX_QO_CH2P D53 FGTL13A_RX_QO_CH2P
A54 | FHTR13A_TX_CH2N B54 FHTR13A_RX_CH2N C54 FGTL13A_TX_QO_CH2N D54 FGTL13A_RX_QO_CH2N
A55 | GND B55 GND C55 GND D55 GND
A56 | FHTR13A_TX_CH3P B56 FHTR13A_RX_CH3P C56 FGTL13A_TX_QO_CH3P D56 FGTL13A_RX_QO_CH3P
A57 | FHTR13A_TX_CH3N B57 FHTR13A_RX_CH3N Cc57 FGTL13A_TX_QO_CH3N D57 FGTL13A_RX_QO_CH3N
A58 | GND B58 GND C58 GND D58 GND
A59 | REFCLK_FHTR13A_CHOP B59 REFCLK_FHTR13A_CH1P C59 REFCLK_FGTL13A_QO0_RX_CHOP D59 REFCLK_FGTL13A_QO0_RX_CH1P
A60 | REFCLK_FHTR13A_CHON B60 REFCLK_FHTR13A_CHIN C60 REFCLK_FGTL13A_QO0_RX_CHON D60 REFCLK_FGTL13A_QO0_RX_CH1N
A61 | GND B61 GND c61 GND D61 GND
A62 | FGTL13A_TX_Q1l1_CHOP B62 FGTL13A_RX_Q1_CHOP C62 FGTL13A_TX_Q2_CHOP D62 FGTL13A_RX_Q2_CHOP
A63 | FGTL13A_TX_Q1_CHON B63 FGTL13A_RX_Q1_CHON Cc63 FGTL13A_TX_Q2_CHON D63 FGTL13A_RX_Q2_CHON
A64 | GND B64 GND c64 GND D64 GND
A65 | FGTL13A_TX_Q1_CH1P B65 FGTL13A_RX_Q1_CH1P C65 FGTL13A_TX_Q2_CH1P D65 FGTL13A_RX_Q2_CH1P
A66 | FGTL13A_TX_Q1_CHIN B66 FGTL13A_RX_Q1_CHIN C66 FGTL13A_TX_Q2_CH1N D66 FGTL13A_RX_Q2_CHIN
A67 | GND B67 GND Cc67 GND D67 GND
A68 | FGTL13A_TX_Ql1_CH2P B68 FGTL13A_RX_Q1_CH2P Cc68 FGTL13A_TX_Q2_CH2P D68 FGTL13A_RX_Q2_CH2P
A69 | FGTL13A_TX_Q1_CH2N B69 FGTL13A_RX_Q1_CH2N C69 FGTL13A_TX_Q2_CH2N D69 FGTL13A_RX_Q2_CH2N
A70 | GND B70 GND c70 GND D70 GND
A71 | FGTL13A_TX_Q1_CH3P B71 FGTL13A_RX_Q1_CH3P Cc71 FGTL13A_TX_Q2_CH3P D71 FGTL13A_RX_Q2_CH3P
A72 | FGTL13A_TX_Q1_CH3N B72 FGTL13A_RX_Q1_CH3N C72 FGTL13A_TX_Q2_CH3N D72 FGTL13A_RX_Q2_CH3N
A73 | GND B73 GND C73 GND D73 GND
A74 | REFCLK_FGTL13A_Q1_RX_CH2P B74 REFCLK_FGTL13A_Q1_RX_CH3P C74 REFCLK_FGTL13A_Q2_RX_CHS5P D74 REFCLK_FGTL13A_Q2_CHS8P
A75 | REFCLK_FGTL13A_Q1_RX_CH2N B75 REFCLK_FGTL13A_Q1_RX_CH3N C75 REFCLK_FGTL13A_Q2_RX_CH5N D75 REFCLK_FGTL13A_Q2_CHS8N
A76 | GND B76 GND C76 GND D76 GND
A77 | FGTL13A_TX_Q3_CHOp B77 FGTL13A_RX_Q3_CHOP C77 NC D77 NC
A78 | FGTL13A_TX_Q3_CHOn B78 FGTL13A_RX_Q3_CHON C78 NC D78 NC
A79 | GND B79 GND C79 GND D79 GND
A80 | FGTL13A_TX_Q3_CH1p B80 FGTL13A_RX_Q3_CH1P C80 NC D80 NC

RELO.3

iWave Systems Technologies Pvt. Ltd.

Page 76 of 109 ),




Intel Agilex 7 SoC FPGA (R31B/R31C) SOM Hardware Datasheet

B2B3 B2B3 B2B3 B2B3 Pin
. Signal Name . Signal Name . Signal Name Signal Name
Pin No Pin No Pin No No
A81 | FGTL13A_TX_Q3_CH1n B81 FGTL13A_RX_Q3_CHIN cs1 NC D81 NC
A82 | GND B82 GND C82 GND D82 GND
A83 | FGTL13A_TX_Q3_CH2p B83 FGTL13A_RX_Q3_CH2P Cc83 NC D83 NC
A84 | FGTL13A_TX_Q3_CH2n B84 FGTL13A_RX_Q3_CH2N cs4a NC D84 NC
A85 | GND B85 GND C85 GND D85 GND
A86 | FGTL13A_TX_Q3_CH3p B86 FGTL13A_RX_Q3_CH3P Cc86 NC D86 NC
A87 | FGTL13A_TX_Q3_CH3n B87 FGTL13A_RX_Q3_CH3N Ccs7 NC D87 NC
A88 | GND B88 GND C88 GND D88 GND
A89 | REFCLK_FGTL13A_Q3_RX_CH6P B89 REFCLK_FGTL13A_Q3_RX_CH7P C89 NC D89 NC
A90 | REFCLK_FGTL13A_Q3_RX_CH6N B90 REFCLK_FGTL13A_Q3_RX_CH7N Cc90 NC D90 NC
A91 | GND B91 GND ca1 GND D91 GND
A92 | NC B92 NC C92 NC D92 NC
A93 | NC B93 NC Cc93 NC D93 NC
A94 | GND B94 GND co4 GND D94 GND
A95 | NC B95 NC C95 NC D95 NC
A96 | NC B96 NC Cc96 NC D96 NC
A97 | GND B97 GND c97 GND D97 GND
A98 | NC B98 NC Cc98 TEMPDIODE_DTS_DP D98 TEMPDIODE_13A_GXF_DP
A99 | NC B99 NC C99 TEMPDIODE_DTS_DN D99 TEMPDIODE_13A_GXF_DN
A100 | GND B100 | GND C100 | GND D100 GND
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2.8.1 FPGA Interfaces

The interfaces which are supported in Board-to-Board Connector3 from Intel Agilex 7 SoC and FPGA device’s FPGA is explained in

the following section.

2.8.1.1 High Speed Transceivers

The Intel Agilex 7 SoC and FPGA SOM supports 44 high speed transceiver channels (4 Channels from FGT_12A Bank Quad3, 16
Channels from FGT_13A Bank Quad [3:0], 16 Channels from FGT_13C Bank Quad [3:0], 4 Channels from FHT_13A Bank and 4
Channels from FHT_13C Bank) on Board-to-Board connector3. In Intel Agilex 7 SoC and FPGA SOM, the FGT Transceivers connected
to Board-to-Board Connector3 is capable of running up to a maximum speed of 32Gbps in NRZ Format or 58Gbps in PAM4 Format
while the FHT Transceivers are capable of running up to a maximum of 58Gbps in NRZ Format or 116Gbps speed in PAM4 Format.
These transceivers can be used to interface to multiple high-speed interface protocols. Each 4 Channel Transceiver Bank supports

two dedicated reference clock input pairs.

For more details on FGTL 12A transceiver pinouts on Board-to-Board Connector3, refer the below table.

B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L
. . . L. Description
Pin No Pin Name Pin Number Termination
BANK-FGT12A Q3 Channels
FGTL12A_RX_Q3_CHON/ Bank FGTL12A-Q3 channel0 High
B3 FGTL12A_RX_Q3_CHON |, DIFF ) . . .
BT65 speed differential receiver negative.
FGTL12A_RX_Q3_CHOP/ Bank FGTL12A-Q3 channel0 High
B2 FGTL12A_RX_Q3_CHOP |, DIFF ) ) ) .
BU66 speed differential receiver positive.
FGTL12A_RX_Q3_CH1N/ Bank FGTL12A-Q3 channell High
B6 FGTL12A_RX_Q3_CHIN O, DIFF . . ) .
BR68 speed differential receiver negative.
FGTL12A_RX_Q3_CH1P/ Bank FGTL12A-Q3 channell High
B5 FGTL12A_RX_Q3_CH1P O, DIFF . ) . .
BP69 speed differential receiver positive.
FGTL12A_RX_Q3_CH2N/ Bank FGTL12A-Q3 channel2 High
B9 FGTL12A_RX_Q3_CH2N |, DIFF ) . . )
BM65 speed differential receiver negative.
FGTL12A_RX_Q3_CH2P/ Bank FGTL12A-Q3 channel2 High
B8 FGTL12A_RX_Q3_CH2P |, DIFF . . . .
BN66 speed differential receiver positive.
FGTL12A_RX_Q3_CH3N/ Bank FGTL12A-Q3 channel3 High
B12 FGTL12A_RX_Q3_CH3N O, DIFF ) . ) .
BL68 speed differential receiver negative.
FGTL12A_RX_Q3_CH3P/ Bank FGTL12A-Q3 channel3 High
B11 FGTL12A_RX_Q3_CH3P O, DIFF ) . ) .
BK69 speed differential receiver positive.
Bank FGTL12A-Q3 channel0 High
FGTL12A_TX_Q3_CHON/ . i )
A3 FGTL12A_TX_Q3_CHON BT59 |, DIFF speed differential  transmitter
negative.
Bank FGTL12A-Q3 channel0 High
FGTL12A_TX_Q3_CHOP/ . . .
A2 FGTL12A_TX_Q3_CHOP BUGO |, DIFF speed differential  transmitter
positive.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
Bank FGTL12A-Q3 channell High
FGTL12A_TX_Q3_CHIN/ . . .
A6 FGTL12A_TX_Q3_CH1N BRE2 O, DIFF speed differential  transmitter
negative.
Bank FGTL12A-Q3 channell High
FGTL12A_TX_Q3_CH1pP/ . . .
A5 FGTL12A_TX_Q3_CH1P BP&3 - -~ O, DIFF speed differential  transmitter
positive.
Bank FGTL12A-Q3 channel2 High
FGTL12A_TX_Q3_CH2N/ . . .
A9 FGTL12A_TX_Q3_CH2N BMS9 |, DIFF speed differential  transmitter
negative.
Bank FGTL12A-Q3 channel2 High
FGTL12A_TX_Q3_CH2P/ . . .
A8 FGTL12A_TX_Q3_CH2P BNGO |, DIFF speed differential  transmitter
positive.
Bank FGTL12A-Q3 channel3 High
FGTL12A_TX_Q3_CH3N/ i , .
Al12 FGTL12A_TX_Q3_CH3N BLE2 O, DIFF speed differential  transmitter
negative.
Bank FGTL12A-Q3 channel3 High
FGTL12A_TX_Q3_CH3P/ . . .
All FGTL12A_TX_Q3_CH3P BKE3 O, DIFF speed differential  transmitter
positive.
Bank FGT12A-Q3 High speed
differential Clock1 positive.
REFCLK_FGTL12A_Q3_ | REFCLK_FGTL12A_Q3_RX . .
Al15 |, DIFF Regional reference clock, this clock
RX_CH6N _CH6N/ BR56
can be used for 12A Bank Q2 and Q3
Transceivers.
Bank FGT12A-Q3 High speed
differential Clockl negative.
REFCLK_FGTL12A_Q3_ | REFCLK_FGTL12A_Q3_RX . .
Al4 |, DIFF Regional reference clock, this clock
RX_CH6P _CHeP/ BP57
can be used for 12A Bank Q2 and Q3
Transceivers.
Bank FGT12A-Q3 High speed
differential Clock2 positive.
REFCLK_FGTL12A_Q3_ | REFCLK_FGTL12A_Q3_RX . .
B15 |, DIFF Regional reference clock, this clock
RX_CH7N _CH7N/ BN56
can be used for 12A Bank Q2 and Q3
Transceivers.
Bank FGT12A-Q3 High speed
differential Clock2 negative.
REFCLK_FGTL12A_Q3_ | REFCLK_FGTL12A_Q3_RX ] .
B14 |, DIFF Regional reference clock, this clock
RX_CH7P _CH7P/ BL56
can be used for 12A Bank Q2 and Q3
Transceivers.
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For more details on FGTL 13A transceiver pinouts on Board-to-Board Connector3, refer the below table.

B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
BANK-FGT_13A QuadO0 Channels
FGTR13A_RX_QO_CHON/ Bank FGTL13A-Q0 channel0 High
D48 FGTL13A_RX_QO_CHON |, DIFF . ) . .
BL2 speed differential receiver negative.
FGTR13A_RX_QO_CHOP/ Bank FGTL13A-Q0 channel0 High
D47 FGTL13A_RX_QO_CHOP |, DIFF ) . . .
BM1 speed differential receiver positive.
FGTR13A_RX_QO_CH1N/ Bank FGTL13A-Q0 channell High
D51 FGTL13A_RX_QO_CHIN |, DIFF . . . .
BP5 speed differential receiver negative.
FGTR13A_RX_QO_CH1P/ Bank FGTL13A-Q0 channell High
D50 FGTL13A_RX_QO_CH1P |, DIFF . . . .
BN4 speed differential receiver positive.
FGTR13A_RX_QO_CH2N/ Bank FGTL13A-Q0 channel2 High
D54 FGTL13A_RX_QO_CH2N |, DIFF . . . .
BR2 speed differential receiver negative.
FGTR13A_RX_QO_CH2P/ Bank FGTL13A-Q0 channel2 High
D53 FGTL13A_RX_QO_CH2P |, DIFF . . . .
BT1 speed differential receiver positive.
FGTR13A_RX_QO_CH3N/ Bank FGTL13A-Q0 channel3 High
D57 FGTL13A_RX_QO_CH3N |, DIFF . . . .
BVS5 speed differential receiver negative.
FGTR13A_RX_QO_CH3P/ Bank FGTL13A-Q0 channel3 High
D56 FGTL13A_RX_QO_CH3P |, DIFF . . . .
BU4 speed differential receiver positive.
Bank FGTL13A-QO0 channel0 High
FGTR13A_TX_QO0_CHON/ ) i )
Cc4a8 FGTL13A_TX_QO_CHON BK11 |, DIFF speed differential  transmitter
negative.
Bank FGTL13A-Q0 channel0 High
FGTR13A_TX_QO0_CHOP/ . . .
ca7 FGTL13A_TX_QO_CHOP BI10 |, DIFF speed differential  transmitter
positive.
Bank FGTL13A-QO0 channell High
FGTR13A_TX_QO_CH1N/ . . .
C51 FGTL13A_TX_QO_CHI1N BLS O, DIFF speed differential  transmitter
negative.
Bank FGTL13A-QO0 channell High
FGTR13A_TX_QO_CH1P/ . . .
C50 FGTL13A_TX_QO_CH1P BM7 O, DIFF speed differential  transmitter
positive.
Bank FGTL13A-Q0 channel2 High
FGTR13A_TX_QO_CH2N/ . . .
C54 FGTL13A_TX_QO0_CH2N BP11 O, DIFF speed differential  transmitter
negative.
Bank FGTL13A-Q0 channel2 High
FGTR13A_TX_QO_CH2P/ . . )
C53 FGTL13A_TX_QO0_CH2P BN10 O, DIFF speed differential  transmitter
positive.
Bank FGTL13A-Q0 channel3 High
FGTR13A_TX_QO_CH3N/ . . .
C57 FGTL13A_TX_QO_CH3N BRS O, DIFF speed differential  transmitter
negative.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
Bank FGTL13A-QO0 channel3 High
FGTR13A_TX_QO_CH3P/ . . .
C56 FGTL13A_TX_QO_CH3P BT7 O, DIFF speed differential  transmitter
positive.
Bank FGTL 13A-Q0 differential
reference clockO negative.
REFCLK_FGTL13A_QO0_ | REFCLK_FGTR13A_QO0_RX . .
C60 I, DIFF Regional reference clock, this clock
RX_CHON _CHON/ BU14
can be used for 13A Bank QO
Transceivers.
Bank FGTL 13A-Q0 differential
reference clockO positive.
REFCLK_FGTL13A_QO0_ | REFCLK_FGTR13A_QO0_RX . .
C59 I, DIFF Regional reference clock, this clock
RX_CHOP _CHOP/ BR14
can be used for 13A Bank QO
Transceivers.
Bank FGTL 13A-Q0 differential
reference clockl negative.
REFCLK_FGTL13A_QO_ | REFCLK_FGTR13A_QO0_RX . .
D60 I, DIFF Regional reference clock, this clock
RX_CHIN _CHIN/BJ14
can be used for 13A Bank QO
Transceivers.
Bank FGTL 13A-Q0 differential
reference clockl positive.
REFCLK_FGTL13A_QO_ | REFCLK_FGTR13A_QO_RX . .
D59 |, DIFF Regional reference clock, this clock
RX_CH1P _CH1P/ BK13
can be used for 13A Bank QO
Transceivers.
BANK-FGT_13A Quad1 Channels
FGTR13A_RX_Q1_CHON/ Bank FGTR13A-Ql channel0 High
B63 FGTL13A_RX_Q1_CHON |, DIFF . . . .
BW?2 speed differential receiver negative.
FGTR13A_RX_Q1_CHOP/ Bank FGTR13A-Ql channel0 High
B62 FGTL13A_RX_Q1_CHOP |, DIFF . . . .
BY1 speed differential receiver positive.
FGTR13A_RX_Q1_CH1IN/ Bank FGTR13A-Ql channell High
B66 FGTL13A_RX_Q1_CHIN |, DIFF . . . .
CB5 speed differential receiver negative.
FGTR13A_RX_Q1_CH1P/ Bank FGTR13A-Ql channell High
B65 FGTL13A_RX_Q1_CH1P |, DIFF . . . .
CA4 speed differential receiver positive.
FGTR13A_RX_Q1_CH2N/ Bank FGTR13A-Ql channel2 High
B69 FGTL13A_RX_Q1_CH2N |, DIFF . . . .
cc2 speed differential receiver negative.
FGTR13A_RX_Q1_CH2P/ Bank FGTR13A-Ql channel2 High
B68 FGTL13A_RX_Q1_CH2P |, DIFF . . . .
CD1 speed differential receiver positive.
FGTR13A_RX_Q1_CH3N/ Bank FGTR13A-Ql channel3 High
B72 | FGTL13A_RX_Q1l_CH3N I, DIFF , _ _ _
CF5 speed differential receiver negative.
FGTR13A_RX_Q1_CH3P/ Bank FGTR13A-Ql channel3 High
B71 | FGTL13A_RX_Q1l_CH3P I, DIFF , _ _ N
CE4 speed differential receiver positive.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/

. . . .. Description
Pin No Pin Name Pin Number Termination

Bank FGTR13A-Q1 channel0 High
FGTR13A_TX_Q1_CHON/

A63 FGTL13A_TX_Q1_CHON BV11 O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q1 channel0 High
FGTR13A_TX_Q1_CHOP/ . . .
A62 FGTL13A_TX_Q1_CHOP BU10 O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q1 channell High
FGTR13A_TX_Q1_CHIN/ ) ) )
A66 FGTL13A_TX_Q1_CHIN BWS O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q1 channell High
FGTR13A_TX_Q1_CH1pP/ . ) )
A65 FGTL13A_TX_Q1_CH1P BY7 O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Ql channel2 High
FGTR13A_TX_Q1_CH2N/ ) . .
A69 FGTL13A_TX_Q1_CH2N B11 O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q1 channel2 High
FGTR13A_TX_Q1_CH2P/ . . .
A68 FGTL13A_TX_Q1_CH2P CAL0 O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q1 channel3 High
FGTR13A_TX_Q1_CH3N/ . . .
A72 FGTL13A_TX_Q1_CH3N ccs O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q1 channel3 High
FGTR13A_TX_Q1_CH3P/ . . .
A71 FGTL13A_TX_Q1_CH3P D7 O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q1 differential
reference clockO negative.
REFCLK_FGTL13A_Q1_ | REFCLK_FGTR13A_Q1_RX .
A75 |, DIFF Global reference clock, this clock

RX_CH2N CH2N/ BP13
- - / can be used for 13A Bank QO, Q1,

Q2, Q3 Transceivers.
Bank FGTR13A-Q1 differential
reference clockO positive.
REFCLK_FGTL13A_Q1_ | REFCLK_FGTR13A Q1 RX .
A74 |, DIFF Global reference clock, this clock
RX_CH2P _CH2P/ BN14
can be used for 13A Bank QO, Q1,
Q2, Q3 Transceivers.
Bank FGTR13A-Q1 differential
reference clockl negative.
REFCLK_FGTL13A_Q1_ | REFCLK_FGTR13A Q1 RX .
B75 |, DIFF Global reference clock, this clock
RX_CH3N _CH3N/ CC14
can be used for 13A Bank QO, Q1,

Q2, Q3 Transceivers.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
Bank FGTR13A-Ql1 differential
reference clockl positive.
REFCLK_FGTL13A_Ql1_ | REFCLK_FGTR13A_Q1_RX .
B74 I, DIFF Global reference clock, this clock
RX_CH3P _CH3P/CE14
can be used for 13A Bank QQO, Q1,
Q2, Q3 Transceivers.
BANK-FGT_13A Quad2 Channels
FGTR13A_RX_Q2_CHON/ Bank FGTR13A-Q2 channel0 High
D63 FGTL13A_RX_Q2_CHON |, DIFF ) ) . )
CG2 speed differential receiver negative.
FGTR13A_RX_Q2_CHOP/ Bank FGTR13A-Q2 channel0 High
D62 FGTL13A_RX_Q2_CHOP |, DIFF ) ) . L
CH1 speed differential receiver positive.
FGTR13A_RX_Q2_CH1N/ Bank FGTR13A-Q2 channell High
D66 FGTL13A_RX_Q2_CHIN |, DIFF ) ) . .
CK5 speed differential receiver negative.
FGTR13A_RX_Q2_CH1P/ Bank FGTR13A-Q2 channell High
D65 FGTL13A_RX_Q2_CH1P |, DIFF . . . .
cl4 speed differential receiver positive.
FGTR13A_RX_Q2_CH2N/ Bank FGTR13A-Q2 channel2 High
D69 FGTL13A_RX_Q2_CH2N |, DIFF . . . .
CL2 speed differential receiver negative.
FGTR13A_RX_Q2_CH2P/ Bank FGTR13A-Q2 channel2 High
D68 FGTL13A_RX_Q2_CH2P |, DIFF . . ) »
cM1 speed differential receiver positive.
FGTR13A_RX_Q2_CH3N/ Bank FGTR13A-Q2 channel3 High
D72 FGTL13A_RX_Q2_CH3N |, DIFF . . . .
CP5 speed differential receiver negative.
FGTR13A_RX_Q2_CH3P/ Bank FGTR13A-Q2 channel3 High
D71 FGTL13A_RX_Q2_CH3P |, DIFF . . . .
CN4 speed differential receiver positive.
Bank FGTR13A-Q2 channel0 High
FGTR13A_TX_Q2_CHON/ ) . .
ce63 FGTL13A_TX_Q2_ CHON CF11 O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q2 channel0 High
FGTR13A_TX_Q2_CHOP/ . . .
C62 FGTL13A_TX_Q2_ CHOP CE10 O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q2 channell High
FGTR13A_TX_Q2_CHIN/ ) ) )
C66 FGTL13A_TX_Q2 CHIN cG8 O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q2 channell High
FGTR13A_TX_Q2_CH1P/ . ) )
C65 FGTL13A_TX_Q2 CH1P CHT O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q2 channel2 High
FGTR13A_TX_Q2_CH2N/ . ) )
Cc69 FGTL13A_TX_Q2 CH2N oK1l O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q2 channel2 High
FGTR13A_TX_Q2_CH2P/ . . .
C68 FGTL13A_TX_Q2_CH2P 110 O, DIFF speed differential  transmitter
positive.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
Bank FGTR13A-Q2 channel3 High
FGTR13A_TX_Q2_CH3N/ . . .
C72 FGTL13A_TX_Q2_CH3N L8 O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q2 channel3 High
FGTR13A_TX_Q2_CH3P/ . . .
C71 FGTL13A_TX_Q2_CH3P M7 O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q2 differential
reference clockO negative.
REFCLK_FGTL13A_Q2_ | REFCLK_FGTR13A_Q2_C .
D75 10, DIFF Bidirectional Local reference clock,
CH8N H8N/ CU14 .
this clock
can be used for 13A Bank Q2
Bank FGTR13A-Q2 differential
reference clockO positive.
REFCLK_FGTL13A_Q2_ | REFCLK_FGTR13A_Q2_C .
D74 10, DIFF Bidirectional Local reference clock,
CH8P H8P/ CR14 .
this clock
can be used for 13A Bank Q2
Bank FGTR13A-Q2 differential
reference clockl negative.
REFCLK_FGTL13A_Q2_ | REFCLK_FGTR13A_Q2_RX .
C75 |, DIFF Global reference clock, this clock
RX_CH5N _CH5N/ BW14
can be used for 13A Bank QO, Q1,
Q2, Q3 Transceivers.
Bank FGTR13A-Q2 differential
reference clockl positive.
REFCLK_FGTL13A_Q2_ | REFCLK_FGTR13A_Q2_RX .
C74 |, DIFF Global reference clock, this clock
RX_CH5P _CH5P/ BV13
can be used for 13A Bank QO, Q1,
Q2, Q3 Transceivers.
BANK-FGT_13A Quad3 Channels
FGTR13A_RX_Q3_CHON/ Bank FGTR13A-Q3 channel0 High
B78 FGTL13A_RX_Q3_CHON |, DIFF . . . .
CR2 speed differential receiver negative.
FGTR13A_RX_Q3_CHoOP/ Bank FGTR13A-Q3 channel0 High
B77 FGTL13A_RX_Q3_CHOP |, DIFF . . . .
CT1 speed differential receiver positive.
FGTR13A_RX_Q3_CH1IN/ Bank FGTR13A-Q3 channell High
B81 FGTL13A_RX_Q3_CHIN O, DIFF . . . .
CV5 speed differential receiver negative.
FGTR13A_RX_Q3_CH1P/ Bank FGTR13A-Q3 channell High
B80 FGTL13A_RX_Q3_CH1P O, DIFF . . . .
cu4 speed differential receiver positive.
FGTR13A_RX_Q3_CH2N/ Bank FGTR13A-Q3 channel2 High
B84 FGTL13A_RX_Q3_CH2N |, DIFF . . . .
Cw2 speed differential receiver negative.
FGTR13A_RX_Q3_CH2P/ Bank FGTR13A-Q3 channel2 High
B83 FGTL13A_RX_Q3_CH2P |, DIFF . . i .
Ccy1 speed differential receiver positive.
FGTR13A_RX_Q3_CH3N/ Bank FGTR13A-Q3 channel3 High
B87 | FGTL13A_RX_Q3_CH3N O, DIFF , , . .
DC2 speed differential receiver negative.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
FGTR13A_RX_Q3_CH3P/ Bank FGTR13A-Q3 channel3 High
B86 FGTL13A_RX_Q3_CH3P O, DIFF . . . .
DD1 speed differential receiver positive.
Bank FGTR13A-Q3 channel0 High
FGTR13A_TX_Q3_CHON/ . . .
A78 FGTL13A_TX_Q3_CHOn P11 |, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q3 channel0 High
FGTR13A_TX_Q3_CHOP/ . . .
A77 FGTL13A_TX_Q3_CHOp CN1O |, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q3 channell High
FGTR13A_TX_Q3_CHIN/ . . .
A8l FGTL13A_TX_Q3_CH1N CR8 O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q3 channell High
FGTR13A_TX_Q3_CH1P/ . . .
A80 FGTL13A_TX_Q3_CH1P 17 O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q3 channel2 High
FGTR13A_TX_Q3_CH2N/ . . .
A84 FGTL13A_TX_Q3_CH2N Vil |, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q3 channel2 High
FGTR13A_TX_Q3_CH2P/ . . .
A83 FGTL13A_TX_Q3_CH2P U0 |, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q3 channel3 High
FGTR13A_TX_Q3_CH3N/ . . .
A87 FGTL13A_TX_Q3_CH3N WS O, DIFF speed differential  transmitter
negative.
Bank FGTR13A-Q3 channel3 High
FGTR13A_TX_Q3_CH3P/ . . .
A86 FGTL13A_TX_Q3_CH3P oy7 O, DIFF speed differential  transmitter
positive.
Bank FGTR13A-Q3 differential
reference clockO negative.
REFCLK_FGTL13A_Q3_ | REFCLK_FGTR13A_Q3_RX . .
A90 |, DIFF Regional reference clock, this clock
RX_CH6N _CH6N/ CF13
can be used for 13A Bank Q2 and Q3
Transceivers.
Bank FGTR13A-Q3 differential
reference clockO positive.
REFCLK_FGTL13A_Q3_ | REFCLK_FGTR13A_Q3_RX . .
A89 |, DIFF Regional reference clock, this clock
RX_CH6P _CH6P/ CG14
can be used for 13A Bank Q3
Transceivers.
Bank FGTR13A-Q3 differential
reference clockl negative.
REFCLK_FGTL13A_Q3_ | REFCLK_FGTR13A_Q3_RX , _
B90 |, DIFF Regional reference clock, this clock
RX_CH7N _CH7N/CN14
can be used for 13A Bank Q3
Transceivers.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/

. . . .. Description
Pin No Pin Name Pin Number Termination

Bank FGTR13A-Q3 differential

reference clockl positive.
REFCLK_FGTL13A_Q3_ | REFCLK_FGTR13A_Q3_RX ) .
I, DIFF Regional reference clock, this clock

RX_CH7P CH7P/ CP13
- - / can be used for 13A Bank Q3
Transceivers.

B89
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For more details on FGTL 13C transceiver pinouts on Board-to-Board Connector3, refer the below table.

B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
BANK-FGT_13C QuadO0 Channels
FGTR13C_RX_QO_CHON/ Bank FGTR13C-QO0 channel0 High
D3 FGTL13C_RX_QO_CHON |, DIFF ) . . .
B11 speed differential receiver negative.
FGTR13C_RX_QO_CHOP/ Bank FGTR13C-QO0 channel0 High
D2 FGTL13C_RX_QO_CHOP |, DIFF . . . .
- T~ c10 speed differential receiver positive.
FGTR13C_RX_QO_CHIN/ Bank FGTR13C-QO0 channell High
D6 FGTL13C_RX_QO_CHIN |, DIFF . . . .
ES speed differential receiver negative.
FGTR13C_RX_QO_CH1P/ Bank FGTR13C-QO0 channell High
D5 FGTL13C_RX_QO_CH1P |, DIFF . . . .
D7 speed differential receiver positive.
FGTR13C_RX_QO_CH2N/ Bank FGTR13C-QO0 channel2 High
D9 FGTL13C_RX_QO_CH2N |, DIFF . . . .
ca speed differential receiver negative.
FGTR13C_RX_QO_CH2P/ Bank FGTR13C-QO0 channel2 High
D8 FGTL13C_RX_QO_CH2P |, DIFF . . . .
B3 speed differential receiver positive.
FGTR13C_RX_QO_CH3N/ Bank FGTR13C-QO0 channel3 High
D12 FGTL13C_RX_QO_CH3N |, DIFF . . . .
18 speed differential receiver negative.
FGTR13C_RX_QO_CH3P/ Bank FGTR13C-QO0 channel3 High
D11 FGTL13C_RX_QO_CH3P |, DIFF . . . .
H7 speed differential receiver positive.
Bank FGTR13C-QO0 channel0 High
FGTR13C_TX_QO_CHON/ . . .
c3 FGTL13C_TX_QO_CHON B17 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-QO0 channel0 High
FGTR13C_TX_QO_CHOP/ . . .
Cc2 FGTL13C_TX_QO_CHOP 16 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-QO0 channell High
FGTR13C_TX_QO_CH1N/ . . .
cé6 FGTL13C_TX_QO_CHIN F17 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-QO0 channell High
FGTR13C_TX_QO0_CH1P/ . . .
C5 FGTL13C_TX_QO _CH1P Gl6 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-QO0 channel2 High
FGTR13C_TX_QO0_CH2N/ ) . .
c9 FGTL13C_TX_QO_CH2N E14 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-QO0 channel2 High
FGTR13C_TX_QO0_CH2P/ . i )
c8 FGTL13C_TX_QO _CH2P D13 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-QO0 channel3 High
FGTR13C_TX_QO0_CH3N/ . . .
C12 FGTL13C_TX_QO_CH3N 14 O, DIFF speed differential  transmitter
negative.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
Bank FGTR13C-QO0 channel3 High
FGTR13C_TX_QO_CH3P/ . . .
C11 FGTL13C_TX_QO_CH3P H13 O, DIFF speed differential  transmitter
positive.
Bank  FGTR13C-Q0 differential
reference clockO negative.
REFCLK_FGTL13C_QO_ | REFCLK_FGTR13C_QO_RX . .
C15 I, DIFF Regional reference clock, this clock
RX_CHON _CHON/ AD17
can be used for 13C Bank QO
Transceivers.
Bank FGTR13C-Q0 differential
reference clockO positive.
REFCLK_FGTL13C_QO_ | REFCLK_FGTR13C_QO_RX . .
Ci4 I, DIFF Regional reference clock, this clock
RX_CHOP _CHOP/ AF17
can be used for 13C Bank QO
Transceivers
Bank FGTR13C-Q0 differential
reference clockl negative.
REFCLK_FGTL13C_QO_ | REFCLK_FGTL13C_QO_RX . .
D15 I, DIFF Regional reference clock, this clock
RX_CHIN _CHIN/ AAl6
can be used for 13C Bank QO
Transceivers.
Bank FGTR13C-Q0 differential
reference clockl positive.
REFCLK_FGTL13C_QO_ | REFCLK_FGTR13C_QO_RX . .
D14 |, DIFF Regional reference clock, this clock
RX_CH1P _CH1P/ W16
can be used for 13C Bank QO
Transceivers.
BANK-FGT_13C Quad1 Channels
FGTR13C_RX_Q1_CHON/ Bank FGTR13C-Q1 channel0 High
B18 FGTL13C_RX_Q1_CHON |, DIFF . . . .
F5 speed differential receiver negative.
FGTR13C_RX_Q1_CHOP/ Bank FGTR13C-Q1 channel0 High
B17 FGTL13C_RX_Q1_CHOP |, DIFF . . . »
G4 speed differential receiver positive.
FGTR13C_RX_Q1_CHIN/ Bank FGTR13C-Q1 channell High
B21 FGTL13C_RX_Q1_CHIN O, DIFF . . . .
K5 speed differential receiver negative.
FGTR13C_RX_Q1_CH1P/ Bank FGTR13C-Ql1 channell High
B20 FGTL13C_RX_Q1_CH1P O, DIFF . . . .
L4 speed differential receiver positive.
FGTR13C_RX_Q1_CH2N/ Bank FGTR13C-Q1 channel2 High
B24 FGTL13C_RX_Q1_CH2N |, DIFF . . . .
12 speed differential receiver negative.
FGTR13C_RX_Q1_CH2P/ Bank FGTR13C-Q1 channel2 High
B23 FGTL13C_RX_Q1_CH2P |, DIFF . . . .
H1 speed differential receiver positive.
FGTR13C_RX_Q1_CH3N/ Bank FGTR13C-Q1 channel3 High
B27 | FGTL13C_RX_Ql1_CH3N I, DIFF , _ _ _
P5 speed differential receiver negative.
FGTR13C_RX_Q1_CH3P/ Bank FGTR13C-Q1 channel3 High
B26 | FGTL13C_RX_Ql_CH3P I, DIFF , _ _ -
R4 speed differential receiver positive.

RELO.3

iWave Systems Technologies Pvt. Ltd. Page 88 of 109

/)




Intel Agilex 7 SoC FPGA (R31B/R31C) SOM Hardware Datasheet

B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/

. . . .. Description
Pin No Pin Name Pin Number Termination

Bank FGTR13C-Ql1 channel0 High
FGTR13C_TX_Q1_CHON/

Al18 FGTL13C_TX_Q1_CHON F11 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Ql1l channel0 High
FGTR13C_TX_Q1_CHOP/ . . .
Al17 FGTL13C_TX_Q1_CHOP 610 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Ql1 channell High
FGTR13C_TX_Q1_CH1IN/ ) ) )
A21 FGTL13C_TX_Q1_CHIN K11 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Ql1 channell High
FGTR13C_TX_Q1_CH1P/ . ) )
A20 FGTL13C_TX_Q1_CH1P 110 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q1 channel2 High
FGTR13C_TX_Q1_CH2N/ . ) )
A24 FGTL13C_TX_Q1_CH2N NS O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q1 channel2 High
FGTR13C_TX_Q1_CH2P/ . . .
A23 FGTL13C_TX_Q1_CH2P M7 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q1 channel3 High
FGTR13C_TX_Q1_CH3N/ . . .
A27 FGTL13C_TX_Q1_CH3N P11 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q1 channel3 High
FGTR13C_TX_Q1_CH3P/ . . .
A26 FGTL13C_TX_Q1_CH3P R10 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Ql1 differential
reference clockO negative.
REFCLK_FGTL13C_Ql1_ | REFCLK_FGTR13C_Q1_RX .
A30 |, DIFF Global reference clock, this clock

RX_CH2N CH2N/ N14
- - / can be used for 13C Bank QO, Q1,

Q2, Q3 Transceivers.
Bank FGTR13C-Q1 differential
reference clockO positive.
REFCLK_FGTL13C_Q1 | REFCLK_FGTR13C_Q1_RX .
A29 |, DIFF Global reference clock, this clock
RX_CH2P _CH2P/ P13
can be used for 13C Bank QO, Q1,
Q2, Q3 Transceivers.
Bank FGTR13C-Q1 differential
reference clockl negative.
REFCLK_FGTL13C_Q1 | REFCLK_FGTR13C_Q1_RX .
B30 |, DIFF Global reference clock, this clock
RX_CH3N _CH3N/ AM11
can be used for 13C Bank QO, Q1,

Q2, Q3 Transceivers.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
Bank FGTR13C-Ql1 differential
reference clockl positive.
REFCLK_FGTL13C_Q1_ | REFCLK_FGTR13C_Q1_RX _
B29 I, DIFF Global reference clock, this clock
RX_CH3P _CH3P/ AL12
can be used for 13C Bank QO, Q1,
Q2, Q3 Transceivers.
BANK-FGT_13C Quad2 Channels
FGTR13C_RX_Q2_CHON/ Bank FGTR13C-Q2 channel0 High
D18 FGTL13C_RX_Q2_CHON |, DIFF ) ) . )
N2 speed differential receiver negative.
FGTR13C_RX_Q2_CHOP/ Bank FGTR13C-Q2 channel0 High
D17 FGTL13C_RX_Q2_CHOP |, DIFF ) ) ) .
M1 speed differential receiver positive.
FGTR13C_RX_Q2_CHIN/ Bank FGTR13C-Q2 channell High
D21 FGTL13C_RX_Q2_CHIN |, DIFF ) ) . .
V5 speed differential receiver negative.
FGTR13C_RX_Q2_CH1P/ Bank FGTR13C-Q2 channell High
D20 FGTL13C_RX_Q2_CH1P |, DIFF . . . .
w4 speed differential receiver positive.
FGTR13C_RX_Q2_CH2N/ Bank FGTR13C-Q2 channel2 High
D24 FGTL13C_RX_Q2_CH2N |, DIFF . . . .
U2 speed differential receiver negative.
FGTR13C_RX_Q2_CH2P/ Bank FGTR13C-Q2 channel2 High
D23 FGTL13C_RX_Q2_CH2P |, DIFF . . ) "
T1 speed differential receiver positive.
FGTR13C_RX_Q2_CH3N/ Bank FGTR13C-Q2 channel3 High
D27 FGTL13C_RX_Q2_CH3N |, DIFF . . . .
AB5 speed differential receiver negative.
FGTR13C_RX_Q2_CH3P/ Bank FGTR13C-Q2 channel3 High
D26 FGTL13C_RX_Q2_CH3P |, DIFF . . . .
AC4 speed differential receiver positive.
Bank FGTR13C-Q2 channel0 High
FGTR13C_TX_Q2_CHON/ ) . .
C18 FGTL13C_TX_Q2_CHON Us |, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q2 channel0 High
FGTR13C_TX_Q2_CHOP/ . . .
C17 FGTL13C_TX_Q2_CHOP 17 |, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q2 channell High
FGTR13C_TX_Q2_CH1N/ . . )
Cc21 FGTL13C_TX_Q2_ CHIN Vi1 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q2 channell High
FGTR13C_TX_Q2_CH1P/ . i )
C20 FGTL13C_TX_Q2_CH1P W10 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q2 channel2 High
FGTR13C_TX_Q2_CH2N/ . ) )
Cc24 FGTL13C_TX_Q2_ CH2N AAS |, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q2 channel2 High
FGTR13C_TX_Q2_CH2P/ . . .
Cc23 FGTL13C_TX_Q2_CH2P vy |, DIFF speed differential  transmitter
positive.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
Bank FGTR13C-Q2 channel3 High
FGTR13C_TX_Q2_CH3N/ . . i
c27 FGTL13C_TX_Q2_CH3N AB11 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q2 channel3 High
FGTR13C_TX_Q2_CH3P/ . . .
C26 FGTL13C_TX_Q2_CH3P AC10 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q2 differential
reference clock negative.
REFCLK_FGTL13C_Q2_ | REFCLK_FGTR13C_Q2 CH .
D30 10, DIFF Bidirectional Local reference clock,
CH8N 8N/ AB13 .
this clock
can be used for 13C Bank Q2
Bank FGTR13C-Q2 differential
reference clock positive.
REFCLK_FGTL13C_Q2_ | REFCLK_FGTR13C_Q2_CH .
D29 10, DIFF Bidirectional Local reference clock,
CH8P 8P/ AA14 .
this clock
can be used for 13C Bank Q2
Bank FGTR13C-Q2 differential
reference clock negative.
REFCLK_FGTL13C_Q2_ | REFCLK_FGTR13C_Q2_RX .
C30 |, DIFF Global reference clock, this clock
RX_CH5N _CH5N/ AU12
can be used for 13C Bank QO, Q1,
Q2, Q3 Transceivers.
Bank FGTR13C-Q2 differential
reference clock positive.
REFCLK_FGTL13C_Q2_ | REFCLK_FGTR13C_Q2_RX .
C29 |, DIFF Global reference clock, this clock
RX_CH5P _CH5P/ AV11
can be used for 13C Bank QO, Q1,
Q2, Q3 Transceivers.
BANK-FGT_13C Quad3 Channels
FGTR13C_RX_Q3_CHON/ Bank FGTR13C-Q3 channel0 High
B33 FGTL13C_RX_Q3_CHON |, DIFF . . . .
AA2 speed differential receiver negative.
FGTR13C_RX_Q3_CHOP/ Bank FGTR13C-Q3 channel0 High
B32 FGTL13C_RX_Q3_CHOP |, DIFF . . . .
Y1 speed differential receiver positive.
FGTR13C_RX_Q3_CHIN/ Bank FGTR13C-Q3 channell High
B36 FGTL13C_RX_Q3_CHIN |, DIFF . . . .
AF5 speed differential receiver negative.
FGTR13C_RX_Q3_CH1P/ Bank FGTR13C-Q3 channell High
B35 FGTL13C_RX_Q3_CH1P |, DIFF . . . .
AG4 speed differential receiver positive.
FGTR13C_RX_Q3_CH2N/ Bank FGTR13C-Q3 channel2 High
B39 FGTL13C_RX_Q3_CH2N |, DIFF . . . .
AE2 speed differential receiver negative.
FGTR13C_RX_Q3_CH2P/ Bank FGTR13C-Q3 channel2 High
B38 FGTL13C_RX_Q3_CH2P |, DIFF . . i .
AD1 speed differential receiver positive.
FGTR13C_RX_Q3_CH3N/ Bank FGTR13C-Q3 channel3 High
B42 | FGTL13C_RX_Q3_CH3N I, DIFF , , . .
AJ2 speed differential receiver negative.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
FGTR13C_RX_Q3_CH3P/ Bank FGTR13C-Q3 channel3 High
B41 FGTL13C_RX_Q3_CH3P |, DIFF . . . -
AH1 speed differential receiver positive.
Bank FGTR13C-Q3 channel0 High
FGTR13C_TX_Q3_CHON/ . . .
A33 FGTL13C_TX_Q3_CHON AES O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q3 channel0 High
FGTR13C_TX_Q3_CHOP/ . . .
A32 FGTL13C_TX_Q3_CHOP AD7 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q3 channell High
FGTR13C_TX_Q3_CH1IN/ . . .
A36 FGTL13C_TX_Q3_CHIN AF11 O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q3 channell High
FGTR13C_TX_Q3_CH1P/ . . .
A35 FGTL13C_TX_Q3_CH1P AG10 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q3 channel2 High
FGTR13C_TX_Q3_CH2N/ . . .
A39 FGTL13C_TX_Q3_CH2N Al O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q3 channel2 High
FGTR13C_TX_Q3_CH2P/ . . .
A38 FGTL13C_TX_Q3_CH2P AH7 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q3 channel3 High
FGTR13C_TX_Q3_CH3N/ . . .
A42 FGTL13C_TX_Q3_CH3N ANS O, DIFF speed differential  transmitter
negative.
Bank FGTR13C-Q3 channel3 High
FGTR13C_TX_Q3_CH3P/ . . .
A4l FGTL13C_TX_Q3_CH3P AM7 O, DIFF speed differential  transmitter
positive.
Bank FGTR13C-Q3 differential
reference clockO negative.
REFCLK_FGTL13C_Q3_ | REFCLK_FGTR13C_Q3_RX . .
A45 |, DIFF Regional reference clock, this clock
RX_CH6N _CH6N/ AE14
can be used for 13C Bank Q2 and Q3
Transceivers.
Bank FGTR13C-Q3 differential
reference clockO positive.
REFCLK_FGTL13C_Q3_ | REFCLK_FGTR13C_Q3_RX . .
Ad4 |, DIFF Regional reference clock, this clock
RX_CH6P _CH6P/ AC14
can be used for 13C Bank Q2 and Q3
Transceivers.
Bank FGTR13C-Q3 differential
reference clockl negative.
REFCLK_FGTL13C_Q3_ | REFCLK_FGTR13C_Q3_RX , _
B45 |, DIFF Regional reference clock, this clock
RX_CH7N _CH7N/ AG14
can be used for 13C Bank Q2 and Q3
Transceivers.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/

. . . .. Description
Pin No Pin Name Pin Number Termination

Bank FGTL 13C-Q3 differential
reference clockl positive.

I, DIFF Regional reference clock, this clock
can be used for 13C Bank Q2 and Q3
Transceivers.

REFCLK_FGTL13C_Q3_ | REFCLK_FGTR13C_Q3_RX

B44
RX_CH7P _CH7P/ AF13
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For more details on FHT 13A transceiver pinouts on Board-to-Board Connector3, refer the below table.

B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
BANK-FGT_13A Channels
Bank FHTR13A channel0 High speed
B48 FHTR13A_RX_CHON FHTR13A_RX_CHON/ DD9 | I, DIFF . . . .
differential receiver negative.
Bank FHTR13A channelO High speed
B47 | FHTR13A_RX_CHOP FHTR13A_RX_CHOP/ DC10 | I, DIFF , . _ "
differential receiver positive.
Bank FHTR13A channell High speed
B51 FHTR13A_RX_CHIN FHTR13A_RX_CH1IN/ DE12 | I, DIFF ) . ) .
differential receiver negative.
Bank FHTR13A channell High speed
B50 FHTR13A_RX_CH1P FHTR13A_RX_CH1P/DD13 | I, DIFF . . . .
differential receiver positive.
FHTR13A_RX_CH2N/ Bank FHTR13A channel2 High speed
B54 FHTR13A_RX_CH2N |, DIFF . . . .
. DH13 differential receiver negative.
Bank FHTR13A channel2 High speed
B53 FHTR13A_RX_CH2P FHTR13A_RX_CH2P/DJ12 | I, DIFF . . . .
differential receiver positive.
Bank FHTR13A channel3 High speed
B57 FHTR13A_RX_CH3N FHTR13A_RX_CH3N/ DJ16 | I, DIFF . . . .
differential receiver negative.
Bank FHTR13A channel3 High speed
B56 FHTR13A_RX_CH3P FHTR13A_RX_CH3P/ DK15 | I, DIFF . . . .
differential receiver positive.
Bank FHTR13A channel0O High speed
A48 FHTR13A_TX_CHON FHTR13A_TX_CHON/ DG6 | O, DIFF . . . .
differential transmitter negative.
Bank FHTR13A channelO High speed
A47 FHTR13A_TX_CHOP FHTR13A_TX_CHOP/ DF7 O, DIFF . . . .
differential transmitter positive.
Bank FHTR13A channell High speed
A51 FHTR13A_TX_CHIN FHTR13A_TX_CHIN/DH9 | O, DIFF . . . .
differential transmitter negative.
Bank FHTR13A channell High speed
A50 FHTR13A_TX_CH1P FHTR13A_TX_CH1P/ DG10 | O, DIFF . . . .
differential transmitter positive.
Bank FHTR13A channel2 High speed
A54 FHTR13A_TX_CH2N FHTR13A_TX_CH2N/ DL10 | O, DIFF . . . .
differential transmitter negative.
Bank FHTR13A channel2 High speed
A53 FHTR13A_TX_CH2P FHTR13A_TX_CH2P/DM9 | O, DIFF . . . .
differential transmitter positive.
FHTR13A TX_CH3N/ Bank FHTR13A channel3 High speed
A57 FHTR13A_TX_CH3N O, DIFF . . . .
- - DM13 differential transmitter negative.
Bank FHTR13A channel3 High speed
A56 FHTR13A_TX_CH3P FHTR13A_TX_CH3P/ DN12 | O, DIFF . . . .
differential transmitter positive.
REFCLK_FHTR13A CHON/ Bank FHTR13A differential reference
A60 REFCLK_FHTR13A_CHON |, DIFF i
- - DB15 Clock0 negative.
REFCLK_FHTR13A_CHOP/ Bank FHTR13A differential reference
A59 REFCLK_FHTR13A_CHOP I, DIFF .
- - DA16 ClockO positive.
REFCLK_FHTR13A_CH1N/ Bank FHTR13A differential reference
B60 REFCLK_FHTR13A CH1N I, DIFF .
- - DE16 Clockl negative.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
REFCLK_FHTR13A_CH1P/ Bank FHTR13A differential reference
B59 REFCLK_FHTR13A_CH1P |, DIFF .
DF15 Clock1 positive.

For more details on FHT 13C transceiver pinouts on Board-to-Board Connector3, refer the below table.

B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . .. Description
Pin No Pin Name Pin Number Termination
BANK-FGT13C Channels
Bank FHTR13C channelO High speed
D33 FHTR13C_RX_CHON FHTR13C_RX_CHON/AR6 | |, DIFF ) . . .
differential receiver negative.
Bank FHTR13C channelO High speed
D32 FHTR13C_RX_CHOP FHTR13C_RX_CHOP/ AT5 |, DIFF ) . . .
differential receiver positive.
Bank FHTR13C channell High speed
D36 FHTR13C_RX_CHIN FHTR13C_RX_CHIN/AWG6 | |, DIFF ) . . .
differential receiver negative.
Bank FHTR13C channell High speed
D35 FHTR13C_RX_CH1P FHTR13C_RX_CH1P/ AY5 |, DIFF . . . .
differential receiver positive.
Bank FHTR13C channel2 High speed
D39 FHTR13C_RX_CH2N FHTR13C_RX_CH2N/BD5 | I, DIFF ) . ) .
differential receiver negative.
Bank FHTR13C channel2 High speed
D38 FHTR13C_RX_CH2P FHTR13C_RX_CH2P/ BC6 |, DIFF ) . ) .
differential receiver positive.
Bank FHTR13C channel3 High speed
D42 FHTR13C_RX_CH3N FHTR13C_RX_CH3N/BH5 | I, DIFF ) . . .
differential receiver negative.
Bank FHTR13C channel3 High speed
D41 FHTR13C_RX_CH3P FHTR13C_RX_CH3P/BG6 | |, DIFF . . ) L
differential receiver positive.
Bank FHTR13C channelO High speed
Cc33 FHTR13C_TX_CHON FHTR13C_TX_CHON/ AP3 | O, DIFF ) . ) .
differential transmitter negative.
Bank FHTR13C channel0 High speed
Cc32 FHTR13C_TX_CHOP FHTR13C_TX_CHOP/ AN2 | O, DIFF ) . ) o
differential transmitter positive.
Bank FHTR13C channell High speed
C36 FHTR13C_TX_CHIN FHTR13C_TX_CH1N/AV3 | O, DIFF ) . ) .
differential transmitter negative.
Bank FHTR13C channell High speed
C35 FHTR13C_TX_CH1P FHTR13C_TX_CH1P/ AU2 O, DIFF . . . o
differential transmitter positive.
Bank FHTR13C channel2 High speed
Cc39 FHTR13C_TX_CH2N FHTR13C_TX_CH2N/BA2 | O, DIFF ) . . .
differential transmitter negative.
Bank FHTR13C channel2 High speed
C38 FHTR13C_TX_CH2P FHTR13C_TX_CH2P/ BB3 O, DIFF ) . . o
differential transmitter positive.
Bank FHTR13C channel3 High speed
C42 | FHTR13C_TX_CH3N FHTR13C_TX_CH3N/BE2 | O, DIFF , , _ _
differential transmitter negative.
Bank FHTR13C channel3 High speed
C41 | FHTR13C_TX_CH3P FHTR13C_TX_CH3P/BF3 | O, DIFF , , _ -
differential transmitter positive.
REFCLK_FHTR13C_CHON/ Bank FHTR13C differential reference
REFCLK_FHTR13C_CHON I, DIFF .
C45 - - BC10 ClockO negative.
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B2B-3 B2B Connector3 CPU Ball Name/ Signal Type/ L.
. . . L. Description
Pin No Pin Name Pin Number Termination
REFCLK_FHTR13C_CHOP/ Bank FHTR13C differential reference
REFCLK_FHTR13C_CHOP |, DIFF N
c44 BB11 ClockO positive.
REFCLK_FHTR13C_CH1N/ Bank FHTR13C differential reference
REFCLK_FHTR13C_CH1N |, DIFF .
D45 BES8 Clock1 negative.
REFCLK_FHTR13C_CH1P/ Bank FHTR13C differential reference
REFCLK_FHTR13C_CH1P |, DIFF N
D44 BF9 Clock1 positive.

iWave Systems Technologies Pvt. Ltd.
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2.8.2 Power, Control & Reset Input

The Intel Agilex 7 SoC and FPGA SOM works with 12V power input (VCC) from Board-to-Board Connector2 and generates all other
required powers internally On-SOM itself. In Board-to-Board Connectorl, Ground pins are also distributed throughout the
connector for better performance. In Board-to-Board Connector2, there are also Hardware Reset signal for resetting the CPU from
Carrier Board and SOM Power Enable Signal for turning ON/OFF the SOM Power from the Carrier Board. Also, 1.8V RTC Power &

5V standby powers are connected to Board-to-Board Connector2.

For more details on Power pins on Board-to-Board Connector2, refer the below table.

B2B . .
B2B-3 Pin Signal Type/ L.
. Connector3 L. Description
Pin No . Name Termination
Signal Name
Al, A10, A100, A13, Al16, A19, A22, A25, GND NA Power Ground.

A28, A31, A34, A37, A4, A40, A43, A46, A49,
A52, A55, A58, A6l, A64, A67, A7, A70, A73,
A76, A79, A82, A85, A88, A91, A94, A97, B1,
B10, B100, B13, B16, B19, B22, B25, B28,
B31, B34, B37, B4, B40, B43, B46, B49, B52,
B55, B58, B61, B64, B67, B7, B70, B73, B76,
B79, B82, B85, B88, B91, B94, B97, C1, C10,
C100, C13, C16, C19, C22, C25, C28, C31,
C34, C37, C4, C40, C43, C46, C49, C52, C55,
C58, C61, C64, C67, C7, C70, C73, C76, C79,
C82, C85, €88, €91, C94, C97, D1, D10, D100,
D13, D16, D19, D22, D25, D28, D31, D34,
D37, D4, D40, D43, D46, D49, D52, D55,
D58, D61, D64, D67, D7, D70, D73, D76,
D79, D82, D85, D88, D91, D94, D97

RELO.3
Page 97 of 109

iWave Systems Technologies Pvt. Ltd.




Intel Agilex 7 SoC FPGA (R31B/R31C) SOM Hardware Datasheet

2.9

Intel Agilex 7 SoC and FPGA HPS Pin Multiplexing

The Intel Agilex 7 SoC and FPGA HPS 10 pins have many alternate functions and can be configured to any one of the alternate functions based on the requirement. Also, most of Intel Agilex 7 SoC HPS IO pins can be configured as GPIOs if required.

The below table provides the details of HPS pin connections on Intel Agilex 7 SoC and FPGA with selected pin function (highlighted) and available alternate functions. This table has been prepared by referring HPS 1/0 configuration in Quartus Tool.

To know the complete available alternate functions, refer the HPS I/O configuration in the latest Quartus Tool

Table 13: HPS IOMUX on Intel Agilex 7 SoC and FPGA SOM

Interface/ B2B Connector LR gt . . . . . . . . .
Function Pin Number .FPGA GPIO Function 0 Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Function 8
Pin Name
On SOM Features from Intel Agilex 7 SoC HPS
NA HPS_IOB_13 GPIO1_I012 EMAC2_TX_CLK SDMMC_DATAO Trace_D10 NAND_ALE 12C1_SDA GPIO1_|012
NA HPS_IOB_14 GPIO1_1013 EMAC2_TX_CTL SDMMC_CMD Trace_D9 NAND_RB 12C1_SCL GPIO1_|013
NA HPS_IOB_15 GPIO1_I014 EMAC2_RX_CLK SDMMC_CCLK Trace_D8 NAND_CE_N UART1_TX GPIO1_I014
NA HPS_IOB_16 GPIO1_1015 EMAC2_RX_CTL SDMMC_DATA1 Trace_D7 UART1_RX GPIO1_1015
NA HPS_IOB_17 GPIO1_I016 EMAC2_TXDO SDMMC_DATA2 Trace_D6 NAND_ADQS8 UART1_CTS_N GPIO1_I016
eMMCFLASH NA HPS_IOB_18 GPIO1_l017 EMAC2_TXD1 SDMMC_DATA3 Trace_D5 NAND_ADQ9 UART1_RTS_N SPIMO_S51_N GPIO1_1017
NA HPS_IOB_19 GPIO1_1018 EMAC2_RXDO SDMMC_DATA4 Trace_D4 NAND_ADQ10 I2C_EMAC1_SDA MDIO1_MDIO SPIMO_MISO GPIO1_1018
NA HPS_IOB_20 GPIO1_l019 EMAC2_RXD1 SDMMC_DATA5 Trace_CLK NAND_ADQ11 I2C_EMAC1_SCL MDIO1_MDC SPIMO_SSO_N GPIO1_1019
NA HPS_IOB_21 GPIO1_1020 EMAC2_TXD2 SDMMC_DATA6 Trace_DO NAND_ADQ12 I2C_EMAC2_SDA SPIS1_CLK SPIMO_CLK GPIO1_1020
NA HPS_IOB_22 GPIO1_l021 EMAC2_TXD3 SDMMC_DATA7 Trace_D1 NAND_ADQ13 I2C_EMAC2_SCL SPIS1_MOSI SPIMO_MOsI GPIO1_1021
NA HPS_IOB_23 GPIO1_1022 EMAC2_RXD2 SDMMC_PWR_EN Trace_D2 NAND_ADQ14 I12C_EMACO_SDA MDIO0_MDIO SPIS1_SSO_N SPIMO_MISO GPIO1_1022
NA HPS_IOB_1 GPIO1_l00 EMAC1_TX_CLK Trace_D10 NAND_ADQO UARTO_CTS_N SPIM1_CLK GPIO1_100
NA HPS_IOB_2 GPIO1_lO1 EMAC1_TX_CTL Trace_D9 NAND_ADQ1 UARTO_RTS_N SPIM1_MOSI GPIO1_101
NA HPS_IOB_3 GPIO1_l02 EMAC1_RX_CLK Trace_D8 NAND_WE_N 12CO_SDA UARTO_TX SPIM1_MISO GPIO1_102
NA HPS_IOB_4 GPIO1_l03 EMAC1_RX_CTL Trace_D7 NAND_RE_N 12C0_SCL UARTO_RX SPIM1_SSO_N GPIO1_103
NA HPS_IOB_5 GPIO1_l04 EMAC1_TXDO Trace_D6 NAND_WP_N UART1_CTS_N SPIS1_CLK SPIM1_SS1_N GPIO1_104
NA HPS_IOB_6 GPIO1_I05 EMAC1_TXD1 Trace_D5 NAND_ADQ2 UART1_RTS_N SPIS1_MOSI GPIO1_105
NA HPS_IOB_7 GPIO1_106 EMAC1_RXDO Trace_D4 NAND_ADQ3 12C1_SDA UART1_TX SPIS1_SSO_N GPIO1_106
ENET NA HPS_IOB_8 GPIO1_lO7 EMAC1_RXD1 Trace_D15 NAND_CLE 12C1_SCL UART1_RX SPIS1_MISO GPIO1_l07
NA HPS_IOB_9 GPIO1_108 EMAC1_TXD2 Trace_D14 NAND_ADQ4 I12C_EMAC2_SDA MDIO2_MDIO SPISO_CLK JTAG_TCK GPIO1_108
NA HPS_IOB_10 GPIO1_l09 EMAC1_TXD3 Trace_D13 NAND_ADQ5 I12C_EMAC2_SCL MDIO2_MDC SPISO_MOSI JTAG_TMS GPIO1_109
NA HPS_IOB_11 GPIO1_l010 EMAC1_RXD2 Trace_D12 NAND_ADQ6 I12C_EMACO_SDA MDIO0_MDIO SPISO_SSO_N JTAG_TDO GPIO1_1010
NA HPS_IOB_12 GPIO1_lO11 EMAC1_RXD3 Trace_D11 NAND_ADQ7 12C_EMACO_SCL MDIO0_MDC SPISO_MISO JTAG_TDI GPIO1_1011
NA HPS_IOA_9 GPI0O0_I08 SDMMC_DATA6 USBO_DATA4 Trace_D14 NAND_ADQ4 I2C_EMAC1_SDA MDIO1_MDIO SPIS1_CLK SPIM1_CLK GPIOO_IO8
NA HPS_IOA_10 GPIO0_I09 SDMMC_DATA7 USBO_DATAS Trace_D13 NAND_ADQ5 I2C_EMAC1_SCL MDIO1_MDC SPIS1_MOSI SPIM1_MOSI GPIOO0_I09
NA HPS_IOA_12 GPIO0_lO11 USBO_DATA7 Trace_D11 NAND_ADQ7 I12C_EMACO_SCL MDIO0_MDC SPIS1_MISO SPIM1_SSO_N GPIOO_l011
NA HPS_IOA_13 GPI0O0_lO12 EMACO_TX_CLK USB1_CLK Trace_D10 NAND_ALE GPIO0_l012
NA HPS_IOA_14 GPI0O0_I013 EMACO_TX_CTL USB1_STP Trace_D9 NAND_RB GPIO0_I013
NA HPS_IOA_15 GPIO0_lO14 EMACO_RX_CLK USB1_DIR Trace_D8 NAND_CE_N GPIO0_l014
NA HPS_IOA_16 GPI0O0_IO15 EMACO_RX_CTL USB1_DATAO Trace_D7 GPIOO0_I015
NA HPS_IOA_17 GPIO0_lO16 EMACO_TXDO USB1_DATA1 Trace_D6 NAND_ADQS8 GPIO0_l016
NA HPS_IOA_18 GPI0O0_lO17 EMACO_TXD1 USB1_NXT Trace_D5 NAND_ADQS GPIO0_I017
USB2.0 NA HPS_IOA_19 GPI0O0_I018 EMACO_RXDO USB1_DATA2 Trace_D4 NAND_ADQ10 GPIO0_l0O18
NA HPS_IOA_20 GPI0O0_IO19 EMACO_RXD1 USB1_DATA3 Trace_CLK NAND_ADQ11 SPIM1_SS1_N GPIO0_I019
NA HPS_IOA_21 GPI00_I1020 EMACO_TXD2 USB1_DATA4 Trace_DO NAND_ADQ12 12C1_SDA UARTO_CTS_N SPISO_CLK SPIM1_CLK GPIO0_1020
NA HPS_IOA_22 GPI0O0_lO21 EMACO_TXD3 USB1_DATAS5 Trace_D1 NAND_ADQ13 12C1_SCL UARTO_RTS_N SPISO_MOSI SPIM1_MOSI GPIO0_l021
NA HPS_IOA_23 GPI00_l022 EMACO_RXD2 USB1_DATA6 Trace_D2 NAND_ADQ14 12CO_SDA UARTO_TX SPISO_SSO_N SPIM1_MISO GPIO0_1022
NA HPS_IOA_24 GPI00_I023 EMACO_RXD3 USB1_DATA7 Trace_D3 NAND_ADQ15 12C0_SCL UARTO_RX SPISO_MISO SPIM1_SSO_N GPIO0_I023
NA HPS_I0A_11 GPI00_I010 SDMMC_PWR_EN USBO_DATA6 Trace_D12 NAND_ADQ6 I2C_EMACO_SDA | MDIOO_MDIO SPIS1_SSO_N SPIM1_MISO GPIO0_I1010
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Interface/ B2B Connector Tzl B3y EEE: . . . . . . . . .

Function Pin Number .FPGA GPIO Function 0 Function 1 Function 2 Function 3 Function 4 Function 5 Function 6 Function 7 Function 8
Pin Name
Board-to-Board Connector2 Features from Agilex 7 HPS

B29 HPS_IOA_1 GPIO0_I0O0 SDMMC_CCLK USBO_CLK Trace_D10 NAND_ADQO UARTO_CTS_N SPISO_CLK SPIMO_SS1_N GPIOO0_IO0
UARTO B30 HPS_IOA_2 GPIO0_IO1 SDMMC_CMD USBO_STP Trace_D9 NAND_ADQ1 UARTO_RTS_N SPISO_MOSI SPIM1_SS1_N GPIOO_IO1
B27 HPS_IOA_3 GPIO0_IO2 SDMMC_DATAO USBO_DIR Trace_D8 NAND_WE_N 12C1_SDA UARTO_TX SPISO_SSO_N GPIO0_I02
B28 HPS_IOA_4 GPIO0_IO3 SDMMC_DATA1 USBO_DATAO Trace_D7 NAND_RE_N 12C1_SCL UARTO_RX SPISO_MISO GPIOO0_IO3
12¢ A27 HPS_IOA_5 GPIO0_IO4 SDMMC_DATA2 USBO_DATA1 Trace_D6 NAND_WP_N 12CO_SDA UART1_CTS_N SPIMO_CLK GPIOO0_IO4
A26 HPS_IOA_6 GP100_|05 SDMMC_DATA3 USBO_NXT Trace_D5 NAND_ADQ2 12C0_SCL UART1_RTS_N SPIMO_MOSI GPIO0_IO5
Debug UART A30 HPS_IOB_7 GPI00_|06 SDMMC_DATA4 USBO_DATA2 Trace_D4 NAND_ADQ3 12C_EMAC2_SDA UART1_TX MDIO2_MDIO SPIMO_MISO GPIO0_IO6
A31 HPS_IOB_8 GP100_|07 SDMMC_DATAS USBO_DATA3 Trace_D15 NAND_CLE 12C_EMAC2_SCL UART1_RX MDIO2_MDC SPIMO_SSO_N GPIO0_IO7

iWave Systems Technologies Pvt. Ltd.
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3. TECHNICAL SPECIFICATION

This section provides detailed information about the Intel Agilex 7 SoC and FPGA SOM technical specifications with Electrical,

Environmental and Mechanical characteristics.
3.1 Electrical Characteristics

3.1.1 Power Input Requirement

The below table provides the Power Input Requirement of Intel Agilex 7 SoC and FPGA SOM.

Table 14: Power Input Requirement

Sl. No. Power Rail Min (V) Typical (V) Max(V) Max Input Ripple
1 VCC_12V' 11.75 12v 12.25V +50mV
VRTC_1V8 ov 1.8V 1.8V +20mV

TIntel Agilex 7 SoC and FPGA SOM is designed to work with VCC_12V input power rail from Board-to-Board Connector2.
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3.1.2 Power Input Sequencing

The Intel Agilex 7 SoC and FPGA SOM Power Input sequence requirement is explained below.

Power up Sequence:

e VRTC_1V8 must come up at the same time or before VCC_12V comes up.

o SOMPWR_EN signal from Board-to-Board Connector2 must be high at the same time or after VCC_12V comes up.
Power down Sequence:

o SOMPWR_EN signal from Board-to-Board Connector2 must be low at the same time or before VCC_12V goes down.

e VCC_12V must go down at the same time or before VRTC_1V8 goes down.

05% ~——-=eee—o e e o ek, I e
VCC_1V8 i
—! T1 -—
OE% ~emmememe- .
é
VCC_12V V|
SOMPWR_EN

Figure 10: Power Input Sequencing

Table 15: Power Sequence Timing

Item Description Value
Tl VRTC_1V8' rise time to VCC_12V rise time 20ms
T2 VCC_12V rise time to SOMPWR_EN rise time 20ms
T3 SOMPWR_EN fall time to VCC_12V fall time 20ms
T4 VCC_12V fall time to VRTC_3VO fall time 20ms

TVRTC _1V8is the RTC Battery backup supply. This is an optional power.

Important Note: VCC_12V input power to other all the powers are getting stable around TBD in SOM, Make sure that from the

carrier board 10s shall not driving before all the SOM powers are stable.
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3.1.3 Power Consumption

Table 16: Power Consumption

TBD.

For more accurate power estimation, iWave recommends to use Intel Power Estimator (IPE) tool and calculate the SoC and FPGA

power. Also add extra power for other On-SOM peripherals power.
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3.2 Environmental Characteristics

3.2.1 Temperature Specification

The below table provides the Environment specification of Intel Agilex 7 SoC and FPGA SOM.

Table 17: Temperature Specification

Parameters Min Max
Operating temperature range - Industrial’ -40°C 85°C
Operating temperature range - Extended’ 0°C 85°C

TiWave guarantees the component selection for the given operating temperature. The operating temperature at the system level
will be affected by the various system components like carrier board and its components, system enclosure, air circulation in the
system, system power supply etc. Based on the system design, specific heat dissipating approach might be required from system to
system. It is recommended to do the necessary system level thermal simulation and find necessary thermal solution in the system
before using this board in the end application.

3.2.2 RoHS3 Compliance

iWave's Intel Agilex 7 SoC and FPGA SOM is designed by using RoHS3 compliant components and manufactured on lead free

production process.

3.2.3 Electrostatic Discharge

iWave’'s Intel Agilex 7 SoC and FPGA SOM is sensitive to electro static discharge and so high voltages caused by static electricity
could damage some of the devices on board. It is packed with necessary protection while shipping. Do not open or use the SOM

except at an electrostatic free workstation.
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3.2.4 Heat Sink

For any highly integrated System On Modules, thermal design is very important factor. As IC’s size is decreasing and performance
of module is increasing by rising processor frequencies, it generates high amount of heat which should be dissipated for the system

to work as expected without fault.

To dissipate the heat, appropriate thermal management technique Heat sink must be used. Always remember that, if you use more

effective thermal solution, you will get more performance out of the CPU.
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3.3 MechanicalCharacteristics

3.3.1 Intel Agilex 7 SoC and FPGA SOM Mechanical Dimensions

Intel Agilex 7 SoC and FPGA SOM PCB size is 90mm x 120mm x 3.2mm and weight is TBD. SOM mechanical dimension is shown

below.

95.48
90.00

548

120.00

Figure 11: Mechanical dimension of Intel Agilex 7 SoC and FPGA SOM - Top View
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4 X $6.35 THRU

Figure 12: Mechanical dimension of Intel Agilex 7 SoC and FPGA SOM - Bottom View
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4. ORDERING INFORMATION

The below table provides the standard orderable part numbers for different Intel Agilex 7 SoC and FPGA SOM variations. Please

contact iWave for orderable part number of higher RAM memory size or Flash memory size SOM configurations. Also, if the desired

part number is not listed in below table or if any custom configuration part number is required, please contact iWave.

Table 18: Orderable Product Part Numbers

Product Part Number Description Temperature
iW-Rainbow G43M - AGIB027 (-1 speed) R31B Agilex 7 SOC SOM
. AGIB027 (-1 speed) R31B Agilex 7 7 SOC SOM with 8GB HPS | -40°C to 85°C
iW-G43M-AI27-4E008G-E0032G-BEA
DDR4, Dual 8GB FPGA DDR4, 32GB eMMC SOM, Extended

iWave Systems Technologies Pvt. Ltd.
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5. APPENDIX

5.1 Intel Agilex 7 SoC and FPGA SOM Development Platform

iWave Systems supports iW-RainboW-G43D — Intel Agilex 7 SoC and FPGA SOM Development Platform which is targeted for quick
validation of Intel Agilex 7 SoC and FPGA based SOM. iWave's Intel Agilex 7 SoC and FPGA Development Board incorporates Intel
Agilex 7 SoC and FPGA SOM and High-performance Carrier board with complete BSP support.

For more details on Intel Agilex 7 SoC and FPGA SOM Development Platform, visit the below web link:

Link: https://www.iwavesystems.com/product/Aqgilex 7-r31b-r31c-soc-fpga-som/

Figure 13: Intel Agilex 7 SoC and FPGA SOM Development Platform
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