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1. Overview

The Intel® Stratix® 10 MX FPGA development kit provides a hardware platform for
evaluating the performance and features of the Intel Stratix 10 MX device.

Table 1. Ordering Information

Board Version

Board Part Number

Device Part Number

Intel Stratix 10 MX FPGA H-Tile (8 GB)

DK-DEV-1SMX-H-A

1SM21BHU2F53E1VG

Intel Stratix 10 MX FPGA H-Tile (16 GB)

DK-DEV-1SMC-H-A

1SM21CHU1F53E1VG

1.1. General Development Kit Description

Figure 1.
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Intel Stratix 10 MX FPGA Development Kit Block Diagram
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ture Summary

Intel Stratix 10 MX FPGA device

— 0.85V -0.89 V VID-adjustable VCC core, 1 mm pitch, 2597 pin BGA
— H-Tile transceivers capable of 28.3 gigabit per second (Gbps) data rates
— HBM2 embedded memory tiles: 8 GB (4 GB x 2) or 16 GB (8 GB x 2)
FPGA Configuration

— Partial reconfiguration support

— 2 gigabits (Gb) QSPI Flash

— Storage for two configuration images in flash (Factory and User)

— JTAG header for device programming

— Built-in Intel FPGA Download Cable II for device programming
Programmable Clock Sources

— 644.53125 MHz Differential LVDS for QSFP

— 100.000 MHz Differential LVDS for PCIe*

— 133.333 MHz Differential LVDS to Memory

— 125 MHz Configuration Clock

Transceiver Interfaces

— PCle x16 interface supporting Gen3 End-Point mode connected to a x16 PCle
edge connector (gold edge fingers)

— PCle x16 interface supporting Gen3 Root-Port mode connected to a x16
straddle-mount PCIe edge connector

— 2x standard QSFP28 optical module interfaces connected to the FPGA H-Tile
transceivers

Memory Interfaces

— One on-board independent single rank DDR4 x72 (ECC) channels operating at
1333 MHz (DDR4-2666)

— One DIMM socket supporting DDR4 DIMM or DDR-T DIMM
— One HilLo connector supporting DDR4 and QDR-1V
Communication Ports

— 2x QSFP28 optical interface port

— JTAG header

— USB (Micro) on-board Intel FPGA Download Cable II
Buttons, Switches and LEDs

— System Reset Pushbutton

— CPU Reset Pushbutton

— PClIe Reset Pushbutton

— Four dedicated User LEDs

— Two dedicated configuration status LEDs

Intel® Stratix® 10 MX FPGA Development Kit User Guide
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Heatsink and Fan

— Air-cooled heatsink assembly

— Red Over-Temperature Warning LED Indicator

Power

— PCle input power including required 2 x 4 Aux power connector
— Blue Power-On LED

— On/Off Slide Power Switch for bench-top operation

— On board Power Measurement Circuitry

Mechanical

— PCle standard height form factor

— 4.376" x 10.8” board size

— 3 Slots height requirement (with Air-cooled thermal solution)
Operating Environment

— Maximum ambient temperature of 0 °C - 35 °C

1.2. Recommended Operating Conditions

Recommended ambient operating temperature range: 0 °C to 35 °C
Maximum ICC load current: 192 A

Maximum ICC load transient percentage: 30 %

Maximum board power consumption: 192 Watts

1.3. Handling the Development Kit

When handling the kit, it is important to observe static discharge precautions.

Note: Without proper anti-static handling, the board could be damaged. Use anti-static
handling precautions when handling the board.

Note: You must not operate this development kit in a Vibration environment.
Note: This development kit requires the top cover to be enclosed for proper cooling during
operation.

Intel® Stratix® 10 MX FPGA Development Kit User Guide
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2. Getting Started

2.1. About the Intel Quartus® Prime Software

The Intel Quartus® Prime design software is a multi-platform design environment that
easily adapts to your specific needs in all phases of FPGA, CPLD and SoC designs. The
Intel Quartus Prime software delivers the highest performance and productivity for
Intel FPGAs, CPLDs, and SoCs.

The Intel Quartus Prime Design Suite software includes everything needed to design
for using Intel FPGAs, SoCs and CPLDs from design entry and synthesis to
optimization, verification and simulation.

Intel Quartus Prime Software

The Intel Quartus Prime Design Suite software is available in three editions based on
specific design requirements: Pro, Standard, and Lite Edition.

The Intel Quartus Prime Pro Edition is optimized to support the advanced features in
Intel's next generation FPGAs and SoCs.

The Intel Stratix 10 MX FPGA is only supported on Intel Quartus Prime Pro Edition.
There is no paid license fee required for Intel Stratix 10 support in Intel Quartus Prime
Pro Edition.

Included in the Intel Quartus Prime Pro Edition are the Intel Quartus Prime software,
Nios® II EDS and the Intel FPGA IP Library.

To install Intel's development tools, download the Intel Quartus Prime Pro Edition
software from the Quartus Prime Pro Edition page from the Download Center of Intel's
website.

2.2. Development Kit Package
To download the Intel Stratix 10 MX FPGA Development Kit package, perform the
following steps:

1. Download the development kit package from the Intel Stratix 10 MX FPGA
Development Kit link (provided below) on the Intel website.

2. Unzip the Intel Stratix 10 MX FPGA Development Kit package contents to your
machine's local hard drive.

3. The package creates the directory structure shown in the figure below.

Intel Corporation. All rights reserved. Agilex, Altera, Arria, Cyclone, Enpirion, Intel, the Intel logo, MAX, Nios,

Quartus and Stratix words and logos are trademarks of Intel Corporation or its subsidiaries in the U.S. and/or

other countries. Intel warrants performance of its FPGA and semiconductor products to current specifications in Iso
accordance with Intel's standard warranty, but reserves the right to make changes to any products and services 900}:2015
at any time without notice. Intel assumes no responsibility or liability arising out of the application or use of any Registered
information, product, or service described herein except as expressly agreed to in writing by Intel. Intel

customers are advised to obtain the latest version of device specifications before relying on any published
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Figure 2. Development Kit Directory Structure
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The table below lists the file directory names and a description of their contents

Table 2. Installed Development Kit Directory Structure
Directory Name Description of Directory Contents
board_design_files Contains schematics, layout, assembly and bill of material

board design files. Use these files as a starting point for a
new prototype board design

denos Contains demonstration applications when available
docunent s Contains the development kit documentation

exanpl es Contains the sample design files for the development kit
factory_recovery Contains the original data programmed onto the board

before shipment. Use this data to restore the board with its
original factory contents.

Note: To view the layout *. br d files in the board package, you can download the Cadence®
Allegro®/OrCAD® Free Viewer from Cadence's website.
Related Information

e Intel Stratix 10 MX FPGA Development Kit
The downloadable development kit package is in Table #3 at the link provided
on Intel website.

e Cadence Allegro Downloads

2.3. Installing the Intel FPGA Download Cable Driver

The Intel Stratix 10 MX FPGA Development Kit includes embedded Intel FPGA
Download Cable circuits for FPGA programming. However, for the host computer and
board to communicate, you must install the Intel FPGA Download Cable driver on the
host computer.

Installation instructions for the Intel FPGA Download Cable driver for your operating
system are available on the Intel website.

Intel® Stratix® 10 MX FPGA Development Kit User Guide D Send Feedback
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On the Intel website, navigate to the Cable and Adapter Drivers Information link to
locate the table entry for your configuration and click the link to access the
instructions.
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Note:

Note:

This chapter describes how to apply power to the development board and provides

default switch and jumper settings.

3.1. Applying Power to the Development Kit
This development kit is designed to operate in two modes:
As a PCIe add-in card

When operating the card as a PCle system, insert the card into an available

PCle slot

and connect a 2x4 pin PCIe power cable from the system to the power connectors at

Aux power connector J11 of the board.

supplied to J11.

In bench-top mode

When operating as a PCle add-in card, the board does not power on unless power is

In bench-top mode, you must supply the board with the provided 240 W power supply

connected to the Aux power connector J11, as follows

This development board ships with its switches preconfigured to support the design

examples in the kit. If you suspect that your board may not be correctly configured
with the default settings, follow the instructions in the Default Switch and Jumper

Settings on page 11 of this chapter.

1. Connect the provided power supply to an outlet and the DC Power Jack (J11) on

the FPGA board.

Note: Use only the supplied power supply. Power regulation circuits on the board

can be damaged by power supplies with greater voltage.
2. Set the power switch (SW3) to the ON position.

When the board powers up, the blue power LED illuminates and the board is ready for

use.
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3.2. Default Switch and Jumper Settings

Figure 3. Default Switch Settings
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Table 3. SW2 DIP JTAG Switch Default Settings (Board Bottom)
Switch Board Label Function Default Position
1 JTAG | NPUT JTAG Source Select OFF (On-board Intel FPGA
Download Cable)
2 MLO Intel MAX® 10 JTAG ON (JTAG OUT)
3 PCI E RT PCIe Root Port JTAG ON (JTAG OUT)
4 S10 Intel Stratix 10 FPGA JTAG OFF (JTAG IN)
Table 4. SW1 DIP PMBus Switch Default Settings (Board Bottom)
Switch Board Label Function Default Position
1 SI 5341 | 2C BUS Clock Generator I2C Bus OFF (Enable)
2 3Vv3 12C BUS 3V3 VRM I2C BUS OFF (Enable)
3 MAI N | 2C BUS MAIN I2C BUS OFF (Enable)
4 S10 PMBus Intel Stratix 10 FPGA PMBus | OFF (Enable)
Intel® Stratix® 10 MX FPGA Development Kit User Guide D Send Feedback
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4. Development Kit Components

This chapter introduces all the important components on the development kit. A
complete set of schematics, a physical layout database and Gerber files for the
development board reside in the development kit documents directory.

Figure 4. Intel Stratix 10 MX FPGA Development Kit - Front

Stratix® 1T0MX

Figure 5. Intel Stratix 10 MX FPGA Development Kit - Rear
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Figure 6. Intel Stratix 10 MX FPGA Development Kit Picture
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4.1. Components Overview

Table 5. Development Kit Components Table

Power LED (D4)

OverTemp LED (D5)

Power Switch (SW3)
User LED 0 (D7)
User LED 1(D8)
User LED 2 (D9)
User LED 3 (D10)

CPU Reset (S10)
510 Config_Done LED (S14)

510 (vP_Done LED (D16)

Fan Connector LED (J10)

Board Reference | Type Description

Featured Devices

702,720

ul FPGA Intel Stratix 10 MX FPGA(1)
e Adaptive Logic Modules (ALM):

e Logic Elements (LE): 2,073K
e Registers: 2,810,880

e M20K Memory Blocks: 6,847
e Transceiver Count: 96

e Package Type: 2597 BGA

e HMB2 DRAM (GB): 8 or 16

Uil FPGA Intel MAX 10 FPGA, 4K LEs, 169 FBGA
(System)

uz27 FPGA Intel MAX 10, 16K LEs, 169 FBGA
(Power)

Configuration and Setup Elements

back of the board.

J15 On-board Intel FPGA Download Cable Micro-USB 2.0 connector for
I programming and debugging the FPGA.
SW2 JTAG Bypass DIP Switch Enable and disable devices in the JTAG

chain. This switch is located on the

continued...

(1) Refer to Overview on page 4 for the part number for your specific board
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Board Reference

Type

Description

Swi 12C Bus Selection Switch Enable or Disable the I2C Bus for Clock
chip, 3.3 V VRM, Main I2C, and Intel
Stratix 10 FPGA

S10 CPU reset push button The default reset for the FPGA logic.

S1 PCIe PERST 0 push button This push button connects to Intel
Stratix 10 FPGA's NPERSTLO pin.

S11 PCle PERST 1 push button This push button connects to Intel
Stratix 10 FPGA's NPERSTR1 pin.

S12 Intel MAX 10 Reset Push Button The default reset for the Intel MAX 10
FPGA System Controller

Status Elements

D14 Configuration Done LED Illuminates when FPGA configuration is
completed

D16 CvP Done LED Illuminates when CvP process is
completed

D4 Power LED (Blue) Illuminates when board is powered on.

D5 Temperature LED (Green) Illuminates when an over temperature

condition occurs for the FPGA device.
Ensure that an adequate heatsink/fan
is properly installed.

D7, D8, D9, D10

User-defined LEDs

Four green color user LEDs. Illuminate
when driven low.

Clock Circuits

u1z

Intel MAX 10 Reference Clock

Si510 Crystal Oscillator provides
reference clocks for Intel MAX 10
devices

Default Frequencies are:
e Qut 0= 50.00 MHz
e (Qutl= 50.00 MHz

uleé

Programmable Clock Generator

Si5341A Programmable Clock
Generator by the clock control GUI

Default Frequencies are:

e (Qut 0= 644.53125 MHz
e Qut 1= 644.53125 MHz
e (Qut2= 100 MHz

e (Qut 3= 100 MHz

e Qut4= 100 MHz

e Qut5= 100 MHz

e (Qut6= 100 MHz

e (Qut 7= 100 MHz

e (Qut8= 100 MHz

e Qut9= 100 MHz

u18

Programmable Clock Generator

Si5338A Programmable Clock
Generator by the Clock Control GUI

Default Frequencies are:
e CLKO= 50 MHz

e CLK1= 100 MHz

e CLK2= 125 MHz

e CLK3= 100 MHz

continued...
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Board Reference

Type

Description

u19

Programmable Clock Generator

Si5338B Programmable Clock
Generator by the Clock Control GUI

Default Frequencies are:
e CLKO= 133.333 MHz
e CLK1= 133.333 MHz
e CLK2= 133.333 MHz
* CLK3= Not Used

Transceiver Interfaces

J6

PCIe x16 gold fingers

PCIe TX/RX x16 interface from FPGA
bank 1C, 1D, 1E

17

PCIe x16 Root Port Connector

PCIe TX/RX x16 interface from FPGA
bank 4C, 4D, 4E

4

QSFP Connector

Four TX/RX channels from FPGA Bank
1F

J5

QSFP Connector

Four TX/RX channels from 4F from
FPGA bank 4F

General User Input/Output

D7, D8, D9. D10

User defined LEDs

Four green color user LEDs. Illuminates
when driven low.

Memory Devices

J2

HiLo Connector

One x72 memory interface supporting
DDR3 (x72), DDR4 (x72), QDR-IV
(x36) and RLDRAM3 (x36).

This development kit includes one
plugin modules (daughtercards) that
use the HiLo connector: DDR4 memory
(x72) 1333 MHz

J1

DDR4, DDR-T, DIMM Socket

One X72 memory interface supporting
DDR4 (x72) or DDR-T memory module.

e DDR4 memory (x72) 1333 MHz
e DDR-T memory (requires DDR-T IP)

U3, u4, U5, Ue, U7

On-board DDR4 memory

On-board DDR4 memory (x72) 1333
MHz

Communication Ports

J6 PCI Express* x16 Edge Connector Gold-plated edge fingers for up to x16
signaling in either Gen1, Gen2 or Gen3
mode.

17 PCI Express x16 Root Port Connector Standard PCI Express Gen3 x16
Connector for connecting PCIe
Endpoint card.

J4 QSFP interface Provides four transceiver channels per
port for a 100G QSFP module

J5 QSFP interface Provides four transceiver channels per
port for a 100G QSFP module

J13 Linear Tech VRM PMBus Port Provides PMBus connection using
dongle from Linear Tech.

J12 Enpirion VRM PMBus Port Provides PMBus connection using

dongle from Intel Enpirion®

continued...
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Board Reference Type Description

J9 External JTAG Port This port allows the use of Intel FPGA
Download Cable II dongle to access the
JTAG links on the board. Connection to
this port automatically disable the
internal Intel FPGA Download Cable II

JTAG.

J15 Micro-USB Connector Embedded Intel FPGA Download Cable
II JTAG for programming the FPGA via
a USB cable.

Power Supply

J6 PCI Express edge connector Interfaces to a PCI Express root port
such as an appropriate PC
motherboard.

J11 DC Input Jack Accepts a 12 V DC power supply when

powering the board from the provided
power brick for lab bench operation.
When operating from the PCle slot,
this input must also be connected to
the 8-pin Aux PCIe power connector
provided by the PC system along with
J11, or else the board does not power
on.

SW3 Power Switch Switch to power ON or OFF the board
when supplied from the DC input jack.

Related Information

Overview on page 4

4.2. Intel MAX 10 FPGA System Controller
This development kit utilizes the Intel MAX 10 FPGA (10M04SCU169) as system
controller for the following purposes:
¢ On-board Intel FPGA Download Cable
e JTAG Switch
e I2C Bus Control
e Control registers for all programmable clocks
e Control registers for QSFP and PCle interfaces

Table 6. Intel MAX 10 FPGA System Controller Device Pin Table
Schematic Signal Name Pin Number I/0 Standard Description
FX2_PAO K6 3.3V Intel MAX 10 to USB PHY
Download Cable bus A
FX2_PAl M4 3.3V Intel MAX 10 to USB PHY
Download Cable bus A
FX2_PA2 M5 3.3V Intel MAX 10 to USB PHY
Download Cable bus A
FX2_PA3 K5 3.3V Intel MAX 10 to USB PHY
Download Cable bus A
continued...
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Schematic Signal Name Pin Number I/0 Standard Description
FX2_PA4 L4 3.3V Intel MAX 10 to USB PHY
Download Cable bus A
FX2_PA5 J5 3.3V Intel MAX 10 to USB PHY
Download Cable bus A
FX2_PA6 N4 3.3V Intel MAX 10 to USB PHY
Download Cable bus A
FX2_PA7 37 3.3V Intel MAX 10 to USB PHY
Download Cable bus A
FX2_PBO K7 3.3V Intel MAX 10 to USB PHY
Download Cable bus B
FX2_PB1 N9 3.3V Intel MAX 10 to USB PHY
Download Cable bus B
FX2_PB2 N7 3.3V Intel MAX 10 to USB PHY
Download Cable bus B
FX2_PB3 N6 3.3V Intel MAX 10 to USB PHY
Download Cable bus B
FX2_PB4 M13 3.3V Intel MAX 10 to USB PHY
Download Cable bus B
FX2_PB5 N5 3.3V Intel MAX 10 to USB PHY
Download Cable bus B
FX2_PB6 M9 3.3V Intel MAX 10 to USB PHY
Download Cable bus B
FX2_PB7 M11 3.3V Intel MAX 10 to USB PHY
Download Cable bus B
USB_MAX_TCK G2 3.3V Intel MAX 10 JTAG to USB
PHY FX2_PDO
USB_MAX_TMS G1 3.3V Intel MAX 10 JTAG to USB
PHY FX2_PD1
USB_MAX_TDI F5 3.3V Intel MAX 10 JTAG to USB
PHY FX2_PD2
USB_MAX_TDO F6 3.3V Intel MAX 10 JTAG to USB
PHY FX2_PD3
FX2_PD4 N8 3.3V Intel MAX 10 to USB PHY
Download Cable bus D
FX2_PD5 M7 3.3V Intel MAX 10 to USB PHY
Download Cable bus D
FX2_PD6 M8 3.3V Intel MAX 10 to USB PHY
Download Cable bus D
FX2_PD7 J6 3.3V Intel MAX 10 to USB PHY
Download Cable bus D
FX2_RESETn N3 3.3V USB PHY Reset
FX2_FLAGA J8 3.3V USB PHY FIFO output Flag
signal to Intel MAX 10
FX2_FLAGB L5 3.3V USB PHY FIFO output Flag
signal to Intel MAX 10
FX2_FLAGC L11 3.3V USB PHY FIFO output Flag
signal to Intel MAX 10
continued...
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Schematic Signal Name

Pin Number

I/0 Standard

Description

FX2_SLRDn M12 3.3V USB PHY Read signal
FX2_SLWRn N10 3.3V USB PHY Write signal
FX2_SCL K8 3.3V USB PHY I2C signal
FX2_SDA L10 3.3V USB PHY I2C signal
USB_T_CLK H6 3.3V Interface Clock from USB
PHY
USB_DI SABLEN N2 3.3V External JTAG signal to Intel
MAX 10 for disabling internal
USB Blaster circuit
EM PMBUS_ALERTNn L1 3.3V PMBus Alert signal from Intel
Enpirion Power Regulator
LT_PMBUS_ALERTNn N11 3.3V PMBus Alert signal from LT
Power regulator
ZQSFPO_1V8_RESET_L K10 1.8V QSFP module 0 Reset signal
(Intel MAX 10 to FPGA)
ZQSFPO_1V8_MODPRS_L K11 1.8V QSFP module 0 control
signal (Intel MAX 10 to
FPGA)
ZQSFPO_1V8_LPMODE J10 1.8V QSFP module 0 Low Power
signal (Intel MAX 10 to
FPGA)
ZQSFPO_1V8_| NT_L L12 1.8V QSFP module 0 interrupt
signal (Intel MAX 10 to
FPGA)
ZQSFPO_1V8_MODSEL _L H9 1.8V QSFP module 0 Mode Select
signal (Intel MAX 10 to
FPGA)
ZQSFP1_1V8_RESET_L K12 1.8V QSFP module 1 Reset signal
(Intel MAX 10 to FPGA)
ZQSFP1_1VvV8_MODPRS L L13 1.8V QSFP module 1 Present
signal (Intel MAX 10 to
FPGA)
ZQSFP1_1V8_LPMODE J12 1.8V QSFP module 1 Low Power
signal (Intel MAX 10 to
FPGA)
ZQSFP1_1V8_|I NT_L 19 1.8V QSFP module 1 interrupt
signal (Intel MAX 10 to
FPGA)
ZQSFP1_1VvV8_MODSEL_L G13 1.8V QSFP module 1 Mode Select
signal (Intel MAX 10 to
FPGA)
ZQSFPO_3V3_RESET_L B10 3.3V QSFP module 0 Reset signal
to Intel MAX 10
ZQSFPO_3V3_MODPRS_L A10 3.3V QSFP module 0 control
signal to Intel MAX 10
ZQSFPO_3V3_LPMODE All 3.3V QSFP module 0 Low Power

signal to Intel MAX 10

continued...
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Schematic Signal Name

Pin Number

I/0 Standard

Description

ZQSFPO_3V3_I NT_L E8 3.3V QSFP module 0 interrupt
signal to Intel MAX 10
ZQSFPO_3V3_MODSEL_L A3 3.3V QSFP module 0 Mode Select
signal to Intel MAX 10
ZQSFP1_3V3_RESET L A7 3.3V QSFP module 1 Reset signal
to Intel MAX 10
Z(QSFP1_3V3_MODPRS_L A6 3.3V QSFP module 1 Present
signal to Intel MAX 10
ZQSFP1_3V3_LPMODE B6 3.3V QSFP module 1 Low Power
signal to Intel MAX 10
ZQSFP1_3V3_INT_L A4 3.3V QSFP module 1 interrupt
signal to Intel MAX 10
ZQSFP1_3V3_MODSEL L B5 3.3V QSFP module 1 Mode Select
signal to Intel MAX 10
PCl E_RT_JTAG TCK C10 3.3V PCIe Root Port JTAG signal
PCl E_RT_JTAG TDI A8 3.3V PCIe Root Port JTAG signal
PCl E_RT_JTAG TMS co 3.3V PCIe Root Port JTAG signal
PCI E_RT_JTAG TDO A9 3.3V PCIe Root Port JTAG signal
PCl E_RT_JTAG _TRSTn B2 3.3V PCIe Root Port JTAG signal
PCl E_RT_PERSTNn D1 3.3V PCIe Root Port signal
PCl E_RT_PRSNT2n Cc2 3.3V PCIe Rootport signal
PCl E_RT_S10_PERSTn F12 1.8V PCIe Root Port signal ( Intel
MAX 10 to FPGA)
PCl E_RT_S10_PRSNT2n E12 1.8V PCIe Rootport signal ( Intel
MAX 10 to FPGA)
PCl E_RT_WAKEN B4 3.3V PCIe Rootport Wake signal
PCl E_EP_JTAG TCK E3 3.3V PCIe EndPoint JTAG signal
PCl E_EP_JTAG TDI F1 3.3V PCIe EndPoint JTAG signal
PCl E_EP_JTAG TM5 C1 3.3V PCIe EndPoint JTAG signal
PCl E_EP_JTAG TDO F4 3.3V PCle EndPoint JTAG signal
S10_CVP_CONFDONE E9 1.8V CVP_CONFDONE signal from
FPGA to Intel MAX 10
S10_CONF_DONE B11 1.8V CONF_DONE signal from
FPGA to Intel MAX 10
S10_I NI T_DONE C12 1.8V INIT_DONE signal from
FPGA to Intel MAX 10
CPU_RESETNn C13 1.8V RESETn signal fromIntel
MAX 10 to FPGA
S10_NCONFI G D9 1.8V N_CONFIG signal from Intel
MAX 10 to FPGA
SI 5341 _ENn B13 1.8V Clock enable signal
SI 5341_RSTn Ci1 1.8V Check chip reset

continued...
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Schematic Signal Name

Pin Number

I/0 Standard

Description

SI 5341_FI NC Al2 1.8V Clock Frequency increment
control

SI 5341_FDEC E10 1.8V Clock Frequency decrement
control

EXT_JTAG_ TDI L3 3.3V External JTAG signal

EXT_JTAG TCK J1 3.3V External JTAG signal

EXT_JTAG TMS M2 3.3V External JTAG signal

EXT_JTAG_TDO K2 3.3V External JTAG signal

PWR_MAX10_BYPASSNn J2 3.3V Power Intel MAX 10 JTAG
Bypass input (select by Dip
switch SW2-2)

PCl E_RT_BYPASSNn M2 3.3V PClIe Root Port JTAG Bypass
input (select by Dip Switch
SW2-3)

S10_BYPASSNn E4 3.3V FPGA JTAG Bypass input
(select by Dip Switch
SW2-4)

JTAG | NPUT_SOURCE M3 3.3V JTAG input source selection,
SW2-1 select between
external JTAG or PCIE EP
JTAG

PCl E_EP_3V3_I| 2C_SDA L2 3.3V 12C bus from PCIE_End Point

PCI E_EP_3V3_I| 2C_SCL K1 3.3V I2C bus from PCIE_End Point

MAI N_I 2C_SCL F8 1.8V Main I2C bus (Intel MAX 10)

MAI N_I 2C_SDA B12 1.8V Main I2C bus (Intel MAX 10)

3V3_I 2C_EN H3 3.3V This Intel MAX 10 signal
controls U22 that allows
3V3_I2C bus connect to the
Main I2C bus

S10_PMBUS_EN G4 3.3V This Intel MAX 10 signal
controls U20 that allows
CORE_PMBus connect to the
S10 SDM I2C bus

MAI N_PMBUS_EN H2 3.3V This Intel MAX 10 signal
controls U21 that allows
CORE_PMBus connect to
MAIN I2C bus

PVWR_GOOD E1l 3.3V Power Good signal from Intel

MAX 10 Power

4.3. Intel MAX 10 FPGA Power Manager

This development kit utilizes the Intel MAX 10 FPGA 10M16SAU169 FPGA as Power
Manager (U27) for the following purposes:
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e Power Sequencing Control
e Power Discharging Control
e \/oltage Monitoring

¢ Fan Control

Table 7. Intel MAX 10 FPGA Power Manager Pin Table
Schematic Signal Name Pin Number I/0 Standard Description
3p3V_EN L5 3.3V Enable or disable 3.3V
power rail
S10_VCC_EN M4 3.3V Enable or disable FPGA Core
power rail
S10_VCCERAM EN L4 3.3V Enable or disable VCCERAM
power rail
S10_VCCRL_EN M5 3.3V Enable or disable Left side
Receiver Power VCCRL
power rail
S10_VCCRR K5 3.3V Enable or disable Right side
Receiver Power VCCRR
power rail
S10_VCCT N4 3.3V Enable or disable
Transmitter Power VCCT
power rail
1p8V_EN 15 3.3V Enable or disable 1.8V
power rail
VCCI O_Ul B_EN N5 3.3V Enable or disable
VCCIO_UIB power rail
VCCM_EN N6 3.3V Enable or disable VCCM
power rail
1p2V_DDR4_EN N7 3.3V Enable or disable 1.2V for
DDR4 power rail
H LO_VDDQ EN M7 3.3V Enable or disable VDDQ
power rail for HILO memory
H LO VDD _EN N8 3.3V Enable or disable VDD power
rail for HILO memory
2p5V_EN 16 3.3V Enable or disable 2.5V
power rail
ZQSFPO_PWR_EN M8 3.3V Enable or disable the power
to QSFP_0 module
ZQSFP1_PWR_EN K6 3.3V Enable or disable the power
to QSFP_1 module
DI MM _VTT_EN M9 3.3V Enable or disable the
termination power for DDR4
DIMM
COWP_VTT_EN 17 3.3V Enable or disable the
termination power for on-
board DDR4 memory
POAER_ON M13 3.3V Signal from power input
circuit to Intel MAX 10 for
starting power sequencing
continued...
® L ® . )
Intel® Stratix® 10 MX FPGA Development Kit User Guide D send Feedback

22


mailto:FPGAtechdocfeedback@intel.com?subject=Feedback%20on%20Intel%20Stratix%2010%20MX%20FPGA%20Development%20Kit%20User%20Guide%20(UG-20151%202020.06.15)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

] ®
4. Development Kit Components l n te I

UG-20151 | 2020.06.15

Schematic Signal Name Pin Number I/0 Standard Description

1p2V_DDR4_DI S N2 3.3V Signal to enable discharge
circuit for 1.2 V DDR4 power
rail

VCCIO U B DS N3 3.3V Signal to enable discharge
circuit for 1.2 V VCCIO UIB
power rail

H LO VDD DI S M11 3.3V Signal to enable discharge

circuit for HILO VDD power
rail

HI LO VDDQ DI S L11 3.3V Signal to enable discharge
circuit for HILO VDDQ power
rail

VCCM DI S K8 3.3V Signal to enable discharge
circuit for HBM's VCCM
power rail

1p8V_DI S G9 3.3V Signal to enable discharge

circuit for 1.8 V power rail

VCCRL_GXB_DI S G10 3.3V Signal to enable discharge
circuit for VCCRL_GXB power
rail

VCCRR_GXB_DI S F13 3.3V Signal to enable discharge
circuit for VCCRR_GXB
power rail

VCCT_DI S E13 3.3V Signal to enable discharge

circuit for VCCT_GXB power
rail

VCCERAM DI S F9 3.3V Signal to enable discharge
circuit for VCCERAM power
rail

2p5Vv_DI' S F10 3.3V Signal to enable discharge
circuit for 2.5V power rail

3p3Vv_Dl S Cc10 3.3V Signal to enable discharge
circuit for 3.3V power rail

1 2C_3V3_SDA M12 3.3V 12C signals

12C _3V3_SCL N9 3.3V 12C signals

PVWR_MAX10_JTAG TMs G1 3.3V JTAG signals

PWR_MAX10_JTAG TCK G2 3.3V JTAG signals

PVWR_MAX10_JTAG TDI F5 3.3V JTAG signals

PWR_MAX10_JTAG TDO F6 3.3V JTAG signals

3p3V _PG A6 3.3V Power Good signal from 3.3V
power supply

S10_VCC PG A9 3.3V Power Good signal from VCC
Core power supply

S10_VCCERAM PG B10 3.3V Power Good signal from
VCCERAM power supply

S10_VCCRL_PG A10 3.3V Power Good signal from
VCCRL power supply

continued...
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Schematic Signal Name

Pin Number

I/0 Standard

Description

S10_VCCRR PG

All

3.3V

Power Good signal from
VCCRR power supply

S10_VCCT_PG

E8

3.3V

Power Good signal from
VCCT power supply

1p8V_PG

A4

3.3V

Power Good signal from 1.8V
power supply

1p2V_VCCl O_Ul B_PG

A7

3.3V

Power Good signal from
VCCIO_UIB power supply

VCCM PG

A4

3.3V

Power Good signal from
VCCM power supply

H LO VDD PG

B5

3.3V

Power Good signal from VDD
power supply for HILO

HI LO_VDDQ PG

A3

3.3V

Power Good signal from
VDDQ power supply for HILO

1p2V_DDR4_PG

E6

3.3V

Power Good signal from 1.2V
power supply for DDR4
Memory

12V_Gl_PG

F12

3.3V

Power Good signal from 12V
Group1l of input power
circuit

12V_&_PG

E12

3.3V

Power Good signal from 12V
Group?2 of input power
circuit

5V_PG

C13

3.3V

Power Good signal from 5V
power supply

2p5V_PG

E10

3.3V

Power Good signal from 2.5V
power supply

COVP_VTT_PG

F8

3.3V

Power Good signal from on-
board DDR4 termination
power supply

DI MM VTT_PG

B13

3.3V

Power Good signal from
DIMM DDR4 termination
power supply

12V_GlL_W._PG

D9

3.3V

Power Good signal from 12V
Group 1's Under-Voltage
monitor

12V_GL_OV_PG

D12

3.3V

Power Good signal from 12V
Group 1's Over-Voltage
monitor

S10_VCCFAULT

B4

3.3V

Fault signal from FPGA VCC
Core power supply

EM PMBUS_ALERTN

B11

3.3V

Alert signal from Enpirion
power regulators

LT_PMBUS_ALERTn

C12

3.3V

Alert signal from Linear
Technology power regulators

ZQSFPO_FAULT N

Ci1

3.3V

Fault signal from QSFP_0
module

ZQSFP1_FAULT N

Al12

3.3V

Fault signal from QSFP_1
module

continued...
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Schematic Signal Name

Pin Number

I/0 Standard

Description

PCl E_RT_PRSNT2n D11 3.3V PCIE Root Port Present
signal

PCl E_EP_PERSTN H4 3.3V PCIE End Point Present
signal

PWR_LED DR B12 3.3V Power LED drive signal

PVWR_GOOD E9 3.3V Power Good signal of all
power supplies to Intel MAX
10 System Controller

OVERTEMPN K11 3.3V Over Temperature signal
from Board Temp sensor
chip U29

TSENSE_ALERTN L12 3.3V Temperature Sense Alert
signal from Board Temp
sensor chip U29

FAN_CTRL K12 3.3V Fan speed control signal to
cooling fans driver

S10MX_VCC D2 Analog FPGA Core Voltage sensing
input

S10_VCCERAM D1 Analog VCCERAM Voltage sensing
input

S10_VCCRL_GXB c2 Analog FPGA Left side receiver
voltage sensing input

S10_VCCRR_GXB E3 Analog FPGA Right side receiver
voltage sensing input

S10_VCCT_GXB E4 Analog FPGA Transmitter voltage
sensing input

1p2V_VCCI O U B C1 Analog 1.2V VCCIO UIB Voltage
sensing input

1p8V B1 Analog 1.8V Voltage sensing input

1p2V_DDR4 F1 Analog 1,2V for DDR4 voltage
sensing input

VCCM El Analog VCCM for HMB voltage

sensing input

4.4. FPGA Configuration

You can use the Intel Quartus Prime Programmer to configure the FPGA with your
SRAM Object File (. sof ).

Ensure the following

e The Intel Quartus Prime Programmer is installed on your PC.

e The micro-USB cable is connected to the FPGA development board.

e Power to the board is ON, and no other applications that use the JTAG chain are

running.
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Figure 7.

Steps

Start the Intel Quartus Prime Programmer.

Click Auto Detect to display the devices in the JTAG chain.
Click Change File and select the path to the desired . sof .
Turn on the Program/Configure option for the added file.

u A W N B

Click Start to download the selected file to the FPGA. Configuration is complete
when the progress bar reaches 100%.

Using the Intel Quartus Prime Programmer to configure a device on the board causes
other JTAG based applications such as the Board Test System and the Power Monitor
to lose their connection to the board. Restart those applications after configuration is
complete.

Programming the FPGA over Intel FPGA Download Cable II

The figure below shows the high-level conceptual block diagram for programming the
Intel Stratix 10 MX FPGA over the embedded Intel FPGA Download Cable II or External
Intel FPGA Download Cable II.

Embedded Intel FPGA Download Cable Conceptual Block Diagram

UsB
UsB

Data
Conn g MAX 10 JTAG S10 MX
JTAG CONN 4—‘—>

Connection on the external JTAG header (J9) automatically disables the on-board JTAG
Intel FPGA Download Cable II. This allows the use of an external USB JTAG dongle to
access the JTAG bus on the board.

Supported Configuration Modes

This development kit supports two configuration modes: Active Serial x4 (AS x4) and
JTAG. The default configuration is AS x4 using a 2 Gb QSPI Flash device. JTAG
configuration is supported by using either the on-board Intel FPGA Download Cable II
or the through an external Intel FPGA Download Cable II dongle.

Active Serial x4 Mode

The Secure Device Manager (SDM) block in the Intel Stratix 10 MX FPGA device
controls the configuration process and interface. The flash memory is a Micron
Technology 1.8 V core, 1.8 V I/O 2 Gigabit CFI NOR-type device (P/N:
MT25Qu02GCBB3E12). For AS x4 Fast modes, MSEL [ 2: 0] signals need to be set
according to the table below. Not all modes are supported. AS x4 is the default
configuration mode.
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Table 8. Active Serial Mode
Configuration Scheme MSEL [2:0]
Avalon-ST (x32) 000 (Not Supported)
Avalon-ST (x16) 101 (Not Supported)
Avalon-ST (x8) 110 (Not Supported)
AS (Fast Mode for CvP) 001
AS (Normal Mode) 011 (Not Supported)
NAND x8 010 (Not Supported)
SD/MMC x4/x8 100 (Not Supported)
JTAG only 111

Figure 8. AS x4 Configuration Conceptual Block Diagram

You must drive the nCONFIG
low to hold the Stratix 10 device
in idle state to prevent it from

driving the interfaces when Veo o C(ONF_DONE connection to external
programming the EPCQ-L device. = host for monitoring is optional.
EPCQ-L Device 10k0 =10k0 FPGA Device
nSTATUS
nCONFIG External clock
- CONF DONE source to feed
" the Stratix 10
IR0 AS_DATA[0] device is optional.
DATA1 »| AS_DATA[1]
DATA2 »| AS_DATA[2]
DATA3 p| AS_DATA[3]
DCLK |« AS_CLK
V((IO?SDM OSC—CLK—1
% 4.7kQ
nCS |« MSEL [0]/AS_nCSO0[0]
MSEL [1]
MSEL [2]
4.7kQ
Termination recommendation: ~ D AS fast mode: Pull MSEL [1] low
Connect a 5000 series termination resistor. AS normal mode: Pull MSEL [1] high

JTAG Configuration Mode

The JTAG Switch implemented in the Intel MAX 10 System Control FPGA (U24) allows
the selection of the device(s) to be included in the JTAG chain. It is done by the
settings of the DIP switch SW2. The embedded Intel FPGA Download Cable (or
external Intel FPGA Download Cable) or PCIe JTAG can be selected as the source for
programming the device(s) on the chain. The embedded Intel FPGA Download Cable is
the default setting for this configuration mode.
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Figure 9. JTAG Chain Conceptual Block Diagram

Source select Enable/Bypass

DIP switch

DIP switch

Stratix 10
PCle EP MX FPGA

Edge Conn

External | PWR MAX10
Header

DNI
—p 1

— P

PD[3:0] PCle Root
Conn

JTAG

o

Note: AS x4 is default configuration mode. Changing to JTAG mode requires changing pull-
up/pull-down resistors for the MSEL lines on the board. Please refer to the board
schematics and layout for detailed resistor locations.

4.5. Status and User I/0 Elements

The Intel Stratix 10 MX FPGA development kit includes status LEDs as listed below.

Table 9. Board-Specific Status LEDs
Board Reference Schematic Signal Name FPGA Pin Number I/0 Standard
D14 S10_CONF_DONE AY39 1.8V
D16 S10_CVP_CONFDONE BC42 1.8V
D5 OVERTEMPn K11 (MAX10_U27) 1.8V
D4 PWR_LED DR B12 (MAX10_U27) 1.8V
Intel® Stratix® 10 MX FPGA Development Kit User Guide D Send Feedback
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Table 10. Board-Specific Push Buttons
Board Reference Schematic Signal Name FPGA Pin Number I/0 Standard
s1 S10_PCl e_PERST_0 AH39 1.8V
S11 S10_PCl e_PERST_1 BL10 1.8V
S12 MAX10_Reset N3 (MAX10_U24) 1.8V
S10 CPU_Reset BL14 1.8V
User-Defined LEDs
The Intel Stratix 10 MX FPGA development kit includes a set of four user-defined
LEDs. The LEDs illuminate (turn ON) when a logic 0 is driven, and turn OFF when a
logic 1 is driven. There are no board-specific functions for these LEDs.
Table 11. User-Defined LEDs
Board Reference Schematic Signal Names FPGA Pin Number I/0 Standard
D7 S10_LEDO BG12 1.8V
D8 S10_LEDL BF12 1.8V
D9 S10_LED2 BG11 1.8V
D10 S10_LED3 BH11 1.8V

4.6. Interfaces and Ports

This section describes the development board's communication ports and interface
cards relative to the Intel Stratix 10 MX FPGA device.

4.6.1. PCI Express

The Intel Stratix 10 MX FPGA development kit supports two PCI Express interfaces:
PCI Express End Point via a standard PCI Express x16 Edge connector and PCI Express
Root Port via a standard PCI Express x16 connector.

The Intel Stratix 10 MX FPGA development board is designed to fit entirely into a PC
motherboard with a x16 PCI Express slot that can accommodate a full height, 3-slot
long form factor add-in card. This interface uses the PCI Express hard IP block on the
Intel Stratix 10 MX FPGA, saving logic resources for the user logic application. The PCI
Express edge connector has a presence detect feature to allow the motherboard to
determine if a card is installed.

The PCI Express interface supports bus width of x16 by using the PCle Intel FPGA IP.
The PCI Express edge connector has a connection speed of 2.5 Gbps/lane for a
maximum of 40 Gbps full-duplex (Gen1), 5.0 Gbps/lane for maximum of 80 Gbps full-
duplex (Gen 2), or 8.0 Gbps/lane for a maximum of 128 Gbps full-duplex (Gen3).

The power for the board can be sourced entirely from the PC host when installed into
a PC motherboard with the PC's 2x4 ATX auxiliary power connected to the 12V ATX
inputs (J11) of the Intel Stratix 10 MX development kit.
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The REFCLK _PCl E_EP_EDGE P/ Nsignal is a 100 MHz differential input that is driven
from the PC motherboard on to this board through the edge connector. This signal
connects directly to an Intel Stratix 10 MX FPGA REFCLK input pin pair using DC
coupling.

This clock is terminated on the motherboard, and therefore no on-board termination is
required. This clock can have spread-spectrum properties that change its period
between 9.847 ps and 10.203 ps.

The I/0 standard is High-Speed Current Steering Logic (HCSL). The JTAGand SMB are
optional signals in the PCI Express TDI to PCI Express TDO and are not used on this
board. The SMB signals are wired to the Intel Stratix 10 MX FPGA but are not required
for normal operation.

Table 12. PCI Express (J6) End Point Interface Pin Connections
Receive Bus Schematic Signal FPGA Pin Number I/0 Standard Description
Name

All PCl E_EP_PERST_N - - Connect to
PRSNT2n_x16 (pin
B81)

B17 PClI E_PRSNT2n_X1 - - No connect

B31 PCl E_PRSNT2n_X4 - - No connect

B48 PClI E_PRSNT2n_X8 - - No connect

B81 PCl E_PRSNT2n_X16 - - Connect to
PCIE_PRSNT1n ( pin
Al1)

B15 PCl E_EP_TX_NO BH44 1.4 V PCML Transmit bus

B20 PCI E_EP_TX N1 BJ46 1.4 vV PCML Transmit bus

B24 PCl E_EP_TX_N2 BG46 1.4V PCML Transmit bus

B28 PCI E_EP_TX_N3 BF44 1.4 V PCML Transmit bus

B34 PCl E_EP_TX_N4 BE46 1.4 V PCML Transmit bus

B38 PCI E_EP_TX_N5 BD44 1.4 Vv PCML Transmit bus

B42 PCI E_EP_TX_N6 BB44 1.4 V PCML Transmit bus

B46 PCl E_EP_TX_N7 BC46 1.4 V PCML Transmit bus

B51 PCI E_EP_TX N8 BA46 1.4 V PCML Transmit bus

B55 PCI E_EP_TX_N9 AY44 1.4 Vv PCML Transmit bus

B59 PCI E_EP_TX_N10 AW46 1.4 V PCML Transmit bus

B63 PCl E_EP_TX N11 AV44 1.4 Vv PCML Transmit bus

B67 PCI E_EP_TX_N12 AU46 1.4V PCML Transmit bus

B71 PCl E_EP_TX_N13 AT44 1.4 Vv PCML Transmit bus

B75 PCI E_EP_TX_N14 AR46 1.4V PCML Transmit bus

B79 PCI E_EP_TX_N15 AP44 1.4 v PCML Transmit bus

B14 PCI E_EP_TX_PO BH45 1.4 Vv PCML Transmit bus

continued...
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Receive Bus Schematic Signal FPGA Pin Number I/0 Standard Description
Name
B19 PCI E_EP_TX_P1 B147 1.4 V PCML Transmit bus
B23 PCl E_EP_TX_P2 BG47 1.4V PCML Transmit bus
B27 PCl E_EP_TX_P3 BF45 1.4 V PCML Transmit bus
B33 PCl E_EP_TX_P4 BE47 1.4V PCML Transmit bus
B37 PCI E_EP_TX_P5 BD45 1.4 V PCML Transmit bus
B41 PCl E_EP_TX_P6 BB45 1.4 vV PCML Transmit bus
B45 PCl E_EP_TX_P7 BC47 1.4 V PCML Transmit bus
B50 PCl E_EP_TX_P8 BA47 1.4 vV PCML Transmit bus
B54 PCl E_EP_TX_P9 AY45 1.4 V PCML Transmit bus
B58 PCl E_EP_TX_P10 AW47 1.4V PCML Transmit bus
B62 PCI E_EP_TX_P11 AV45 1.4 V PCML Transmit bus
B66 PCl E_EP_TX_P12 AU47 1.4V PCML Transmit bus
B70 PCl E_EP_TX_P13 AT45 1.4V PCML Transmit bus
B74 PCl E_EP_TX_ P14 AR47 1.4V PCML Transmit bus
B78 PCl E_EP_TX_P15 AP45 1.4V PCML Transmit bus
A17 PCl E_EP_RX_NO BL46 1.4 V PCML Receive bus
A22 PCl E_EP_RX_N1 BK48 1.4V PCML Receive bus
A26 PCl E_EP_RX_N2 BH48 1.4V PCML Receive bus
A30 PCl E_EP_RX_N3 BG50 1.4 V PCML Receive bus
A36 PCl E_EP_RX_N4 BF48 1.4V PCML Receive bus
A40 PCI E_EP_RX_N5 BES0 1.4 vV PCML Receive bus
A44 PCl E_EP_RX_N6 BD48 1.4V PCML Receive bus
A48 PCl E_EP_RX_N7 BC50 1.4 vV PCML Receive bus
A53 PCl E_EP_RX_N8 BB48 1.4V PCML Receive bus
A57 PCI E_EP_RX_N9 BA50 1.4 vV PCML Receive bus
A61 PCl E_EP_RX_N10 AY48 1.4V PCML Receive bus
A65 PCI E_EP_RX_N11 AW50 1.4 vV PCML Receive bus
A69 PCl E_EP_RX_N12 Av48 1.4V PCML Receive bus
A73 PClI E_EP_RX_N13 AU50 1.4 vV PCML Receive bus
A77 PCl E_EP_RX_N14 AT48 1.4V PCML Receive bus
A81 PCl E_EP_RX_N15 AR50 1.4 vV PCML Receive bus
Al6 PCI E_EP_RX_PO BL47 1.4V PCML Receive bus
A21 PCI E_EP_RX_P1 BK49 1.4 vV PCML Receive bus
A25 PCI E_EP_RX P2 BH49 1.4V PCML Receive bus
continued...
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Receive Bus Schematic Signal FPGA Pin Number I/0 Standard Description
Name

A29 PCI E_EP_RX_P3 BG51 1.4 vV PCML Receive bus

A35 PCl E_EP_RX_P4 BF49 1.4 V PCML Receive bus

A39 PCl E_EP_RX_P5 BE51 1.4V PCML Receive bus

A43 PCl E_EP_RX_P6 BD49 1.4 V PCML Receive bus

A47 PCI E_EP_RX_P7 BC51 1.4 vV PCML Receive bus

A52 PCl E_EP_RX_P8 BB49 1.4 V PCML Receive bus

A56 PCl E_EP_RX_P9 BA51 1.4V PCML Receive bus

A60 PCl E_EP_RX_P10 AY49 1.4 V PCML Receive bus

A64 PCI E_EP_RX_P11 AW51 1.4 V PCML Receive bus

A68 PCl E_EP_RX_P12 AV49 1.4 V PCML Receive bus

A72 PCl E_EP_RX_P13 AU51 1.4 V PCML Receive bus

A76 PCl E_EP_RX_P14 AT49 1.4 V PCML Receive bus

A80 PCl E_EP_RX_P15 AR51 1.4V PCML Receive bus

B11 PCl E_EP_WAKEN BH16 1.8V Wake signal

Table 13. PCI Express Root Port Interface (37) Pin Connections
Receive Bus Schematic Signal FPGA Pin Number I/0 Standard Description
Name
Al PCl E_PRSNT1n - - Connect to
PCIE_PRSNT2n_X16

B17 PCl E_PRSNT2n_X1 - - No connect

B31 PCl E_PRSNT2n_X4 - - No connect

B48 PCI E_PRSNT2n_X8 - - No connect

B81 PCl E_PRSNT2n_X16 - - Connect to

PCIE_PRSNT1n

B15 PCI E_RT_TX_NO BL6 1.4 V PCML Transmit bus
B20 PCI E_RT_TX_N1 BK4 1.4 V PCML Transmit bus
B24 PCI E RT_TX N2 BH4 1.4 V PCML Transmit bus
B28 PCl E_RT_TX_N3 BG2 1.4V PCML Transmit bus
B34 PCIE_RT_TX_N4 BF4 1.4 V PCML Transmit bus
B38 PCl E_RT_TX_N5 BE2 1.4V PCML Transmit bus
B42 PCI E_RT_TX_N6 BD4 1.4 V PCML Transmit bus
B46 PCI E_RT_TX_N7 BC2 1.4 V PCML Transmit bus

B51 PCI E_RT_TX_N8 BB4 1.4 V PCML Transmit bus

B55 PCl E_RT_TX_N9 BA2 1.4 V PCML Transmit bus
B59 PCI E_RT_TX_N10 AY4 1.4V PCML Transmit bus

continued...
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Receive Bus Schematic Signal FPGA Pin Number I/0 Standard Description
Name
B63 PClI E_RT_TX_N11 AW2 1.4V PCML Transmit bus
B67 PCl E_RT_TX_N12 AV4 1.4 V PCML Transmit bus
B71 PClI E_RT_TX_N13 AU2 1.4 V PCML Transmit bus
B75 PCI E_RT_TX_N14 AT4 1.4 V PCML Transmit bus
B79 PCl E_RT_TX_N15 AR2 1.4V PCML Transmit bus
B14 PCI E_RT_TX_PO BL5 1.4 V PCML Transmit bus
B19 PCIE_RT_TX_P1 BK3 1.4V PCML Transmit bus
B23 PCI E_RT_TX_P2 BH3 1.4 V PCML Transmit bus
B27 PCl E_RT_TX_P3 BG1 1.4 V PCML Transmit bus
B33 PCI E_RT_TX_P4 BF3 1.4 V PCML Transmit bus
B37 PCI E_RT_TX_P5 BE1 1.4 V PCML Transmit bus
B41 PCl E_RT_TX_P6 BBS 1.4 V PCML Transmit bus
B45 PCI E_RT_TX_P7 BC5 1.4 V PCML Transmit bus
B50 PCI E_RT_TX_P8 BAS 1.4 V PCML Transmit bus
B54 PCl E_RT_TX_P9 AY7 1.4 V PCML Transmit bus
B58 PCl E_RT_TX_P10 AWS 1.4 V PCML Transmit bus
B62 PCI E_RT_TX_P11 AV7 1.4 V PCML Transmit bus
B66 PCI E_RT_TX P12 AV3 1.4V PCML Transmit bus
B70 PCI E_RT_TX_P13 AU1 1.4 V PCML Transmit bus
B74 PCI E_RT_TX P14 At3 1.4 vV PCML Transmit bus
B78 PCl E_RT_TX_P15 AR1 1.4 V PCML Transmit bus
Al17 PCI E_RT_RX_NO BH7 1.4V PCML Receive bus
A22 PCI E_RT_RX_N1 BJ5 1.4 vV PCML Receive bus
A26 PCI E_RT_RX_N2 BG5 1.4V PCML Receive bus
A30 PCl E_RT_RX_N3 BF7 1.4 V PCML Receive bus
A36 PCI E_RT_RX_N4 BES 1.4 vV PCML Receive bus
A40 PCI E_RT_RX_N5 BD7 1.4 vV PCML Receive bus
Ad44 PCI E_RT_RX_N6 BB7 1.4V PCML Receive bus
A48 PCl E_RT_RX_N7 BC6 1.4 V PCML Receive bus
A53 PCI E_RT_RX_N8 BA6 1.4V PCML Receive bus
A57 PCI E_RT_RX_N9 AY8 1.4 vV PCML Receive bus
A61 PCI E_RT_RX_N10 AW6 1.4V PCML Receive bus
A65 PCI E_RT_RX_N11 AV8 1.4 V PCML Receive bus
A69 PCI E_RT_RX_N12 AU6 1.4V PCML Receive bus
continued...
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Receive Bus Schematic Signal FPGA Pin Number I/0 Standard Description
Name
A73 PCl E_RT_RX_N13 AT8 1.4V PCML Receive bus
A77 PCI E_RT_RX_N14 ARG 1.4 V PCML Receive bus
A81 PCl E_RT_RX_N15 AP8 1.4V PCML Receive bus
A16 PCI E_RT_RX_PO BHS 1.4 V PCML Receive bus
A21 PCl E_RT_RX_P1 BJ5 1.4V PCML Receive bus
A25 PCl E_RT_RX_P2 BG6 1.4 V PCML Receive bus
A29 PCl E_RT_RX_P3 BF8 1.4V PCML Receive bus
A35 PCl E_RT_RX_P4 BE6 1.4 V PCML Receive bus
A39 PCl E_RT_RX_P5 BD8 1.4 V PCML Receive bus
A43 PCl E_RT_RX_P6 BBS 1.4 V PCML Receive bus
A47 PCl E_RT_RX_P7 BC5 1.4V PCML Receive bus
A52 PCl E_RT_RX_P8 AY7 1.4 V PCML Receive bus
A56 PCl E_RT_RX_P9 AWS5 1.4 V PCML Receive bus
A60 PCl E_RT_RX_P10 AWS5 1.4 V PCML Receive bus
A64 PCl E_RT_RX_P11 AV7 1.4V PCML Receive bus
A68 PCl E_RT_RX_P12 AUS5 1.4 V PCML Receive bus
A72 PCl E_RT_RX_P13 AT7 1.4 V PCML Receive bus
A76 PCl E_RT_RX_P14 AR5 1.4 V PCML Receive bus
A80 PCl E_RT_RX_P15 AP7 1.4 V PCML Receive bus
B11 PCl E_RT_WAKEN B4 1.8V Wake signal

4.6.2. Memory Interface

This section describes the Intel Stratix 10 MX FPGA development kit's memory
interface support and their signal names, types and connectivity relative to the Intel
Stratix 10 MX FPGA.

Three independent memory interfaces are supported: On-board DDR4, DIMM for
DDR4 or DDR-T, and HiLo for DDR4 or QDR-IV.

e The on-board DDR4 uses five 16 Gb DDR4 single rank devices connecting to Bank
2L, 2M, 2N of the Intel Stratix 10 MX FPGA. The total memory size is 8 GB running
at 1333 MHz.

e The 288-pin DIMM socket interfaces to Bank 3I, 3], 3K, 3L of the Intel Stratix 10
MX FPGA. This socket accepts DDR4 module or DDR-T module (requires DDR-T
protocol IP).

e The HiLo connector interfaces to Bank 2A, 2B, 2C of the Intel Stratix 10 MX FPGA.
Supported HiLo modules are DDR4 and QDR-IV.
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4.6.2.1. On-board DDR4 Memory Interface

The on-board DDR4 memory uses five Micron Technology’s MT40A1G16KNR-075E 16
Gb DDR4 single rank devices mapping to the FPGA’s 2L, 2M and 2N I/O blocks. The
total memory size is 8 GB running at 1333 MHz.

Table 14. On-board DDR4 Memory Interface Pin Connections
Board Reference - DDR4 Schematic Signal Name FPGA Pin Number I/0 Standard
device
U3,U4,U5,U6,U7 pin P3 DDR4_COVP_AO H34 1.2v
U3,U4,U5,U6,U7 pin P7 DDR4_COVP_Al 134 1.2v
U3,U4,U5,U6,U7 pin R3 DDR4_COVP_A2 G35 1.2v
U3,U4,U5,U6,U7 pin N7 DDR4_COVP_A3 H35 1.2v
U3,U4,U5,U6,U7 pin N3 DDR4_COVP_A4 L35 1.2v
U3,U4,U5,U6,U7 pin P8 DDR4_COVP_A5 K35 1.2v
U3,U4,U5,U6,U7 pin P2 DDR4_COMP_A6 L34 1.2v
U3,U4,U5,U6,U7 pin R8 DDR4_COVP_A7 K34 1.2v
U3,U4,U5,U6,U7 pin R2 DDR4_COVP_A8 N34 1.2v
U3,U4,U5,U6,U7 pin R7 DDR4_COVP_A9 P34 1.2v
U3,U4,U5,U6,U7 pin M3 DDR4_COVP_A10 M35 1.2V
U3,U4,U5,U6,U7 pin T2 DDR4_COWP_Al11l N35 1.2v
U3,U4,U5,U6,U7 pin M7 DDR4_COVP_A12 B40 1.2V
U3,U4,U5,U6,U7 pin T8 DDR4_COVP_A13 C39 1.2v
U3,U4,U5,U6,U7 pin L2 DDR4_COVP_A14 D39 1.2V
U3,U4,U5,U6,U7 pin M8 DDR4_COVP_A15 D38 1.2v
U3,U4,U5,U6,U7 pin L8 DDR4_COVP_A16 c38 1.2V
U3_G2 DDR4_COMP_DQD K36 1.2v
U3_F7 DDR4_COMP_DQL H36 1.2v
U3_H3 DDR4_COMP_DQ2 P36 1.2v
U3_H7 DDR4_COMP_DQB T35 1.2v
U3_H2 DDR4_COMP_DQ4 136 1.2v
U3_H8 DDR4_COMP_DQb G36 1.2v
U3_33 DDR4_COMP_DQ6 R36 1.2v
u3_J7 DDR4_COMP_DQ7 T34 1.2v
U3_A3 DDR4_COMP_DQB K37 1.2v
U3_Bs8 DDR4_COMP_DQ® G38 1.2v
U3_C3 DDR4_COVP_DQLO M37 1.2v
u3_c7 DDR4_COMP_DQL1 P38 1.2v
continued...
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intel.

Board Reference - DDR4 Schematic Signal Name FPGA Pin Number I/0 Standard
device
u3_c2 DDR4_COWVP_DQ12 L37 1.2v
U3_cs DDR4_COMP_DQL3 P37 1.2v
U3_D3 DDR4_COWP_DQ14 N38 1.2v
U3_D7 DDR4_COMP_DQL5 R37 1.2v
U4_G2 DDR4_COWMP_DQL6 G42 1.2v
U4_F7 DDR4_COMP_DQL7 139 1.2v
U4_H3 DDR4_COWP_DQL8 H42 1.2v
U4_H7 DDR4_COMP_DQL9 G40 1.2v
U4_H2 DDR4_COVP_DQ20 H41 1.2v
U4_H8 DDR4_COMP_DQR21 L39 1.2v
u4_13 DDR4_COWP_DQ22 H40 1.2v
u4_317 DDR4_COMP_DQR3 G41 1.2v
U4_A3 DDR4_COVP_DR4 B32 1.2v
U4_B8 DDR4_COMP_DQR25 G32 1.2v
U4_C3 DDR4_COVP_DQ26 C33 1.2v
u4_c7z DDR4_COMP_DQR7 131 1.2v
u4_C2 DDR4_COVP_DQ28 B33 1.2v
u4_cC8 DDR4_COMP_DQ29 H31 1.2v
U4_D3 DDR4_COVP_DQ30 D33 1.2v
u4_D7 DDR4_COMP_DB1 K31 1.2v
U5_G2 DDR4_COVP_D@32 M33 1.2v
U5_F7 DDR4_COMP_D@B3 R31 1.2v
U5_H3 DDR4_COWP_DB4 N33 1.2v
U5_H7 DDR4_COMP_D@B5 R32 1.2v
U5_H2 DDR4_COVP_DQ36 L33 1.2v
U5_H8 DDR4_COMP_DQ37 T32 1.2v
U5_13 DDR4_COVP_DQ38 P33 1.2v
us_J7 DDR4_ COMP_DQ39 T33 1.2v
U5_A3 DDR4_COVP_DQ40 P39 1.2v
U5_B8 DDR4_COWMP_DQ41 T39 1.2v
U5_C3 DDR4_COVP_DQ42 T38 1.2v
us_c7 DDR4_COMP_DQ43 V39 1.2v
us_C2 DDR4_COWMP_DQ44 M38 1.2v
U5_C8 DDR4_COMP_DQ45 V38 1.2v
continued...
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Board Reference - DDR4 Schematic Signal Name FPGA Pin Number I/0 Standard
device
U5_D3 DDR4_COVP_DQ46 u3s 1.2v
us_bD7 DDR4_COVP_DQ47 W39 1.2v
u6_G2 DDR4_COVP_DQ48 C40 1.2v
U6_F7 DDR4_COVP_DQ49 E39 1.2v
U6_H3 DDR4_COVP_DQ50 B42 1.2v
U6_H7 DDR4_COWP_Db1 F39 1.2v
U6_H2 DDR4_COVP_DQB2 D41 1.2v
U6_H8 DDR4_COWVP_D(b3 F38 1.2v
u6_J3 DDR4_COVP_DQb4 D42 1.2v
ue_Ji7 DDR4_COVP_D(QB5 F40 1.2v
U6_A3 DDR4_COVP_DQb6 C34 1.2v
u6_B8 DDR4_COVP_DQb7 H33 1.2v
u6_C3 DDR4_COVP_DQ68 D34 1.2v
u6_c7 DDR4_COVP_DQB9 132 1.2v
ue_C2 DDR4_COVP_DQ60 C35 1.2v
u6_C8 DDR4_COWVP_DQ61 133 1.2v
u6_D3 DDR4_COVP_DQ62 E34 1.2v
u6_bD7 DDR4_COVP_DQ63 L32 1.2v
U7_G2 DDR4_COVP_DQ64 C31 1.2v
U7_F7 DDR4_COVP_DQ65 C30 1.2v
U7_H3 DDR4_COVP_DQ66 A34 1.2v
U7_H7 DDR4_COVP_DQ67 A30 1.2v
U7_H2 DDR4_COVP_DQ68 D31 1.2v
U7_H8 DDR4_COVP_DQ69 E31 1.2v
u7_313 DDR4_COWP_DQ70 B35 1.2v
u7_317 DDR4_COWVP_DQr1 B30 1.2v
U3,U4,U5,U6,U7 pin M2 DDR4_COVP_BQD G37 1.2v
U3,U4,U5,U6,U7 pin M9 DDR4_ COVP_BGL F34 1.2v
U3,U4,U5,U6,U7 pin N2 DDR4_COVP_BAO D37 1.2v
U3,U4,U5,U6,U7 pin N8 DDR4_ COVP_BAL F37 1.2v
U3,U4,U5,U6,U7 pin B7 DDR4_COWVP_DQS_P1 B7 1.2v
U3,U4,U5,U6,U7 pin A7 DDR4_COVP_DQS_N1 A7 1.2v
U3,U4,U5,U6,U7 pin G3 DDR4_COVP_DQS_PO G3 1.2v
U3,U4,U5,U6,U7 pin F3 DDR4_COVP_DQS_NO F3 1.2v
continued...
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Board Reference - DDR4

Schematic Signal Name

FPGA Pin Number

I/0 Standard

device
U3,U4,U5,U6,U7 pin L7 DDR4_COMP_CS_N E36 1.2v
U3,U4,U5,U6,U7 pin K3 DDR4_COVP_ODT C36 1.2v
U3,U4,U5,U6,U7 pin L3 DDR4_COWVP_ACT_N E35 1.2v
U3,U4,U5,U6,U7 pin T3 DDR4_COMP_PAR A39 1.2v
U3,U4,U5,U6,U7 pin K2 DDR4_COMP_CKE B36 1.2v
U3,U4,U5,U6,U7 pin P1 DDR4_COMP_RESET_N F35 1.2v
U3,U4,U5,U6,U7 pin P9 DDR4_COVP_ALERT_N A38 1.2v
U3,U4,U5,U6,U7 pin E2 DDR4_COMP_DBI _N1 137 1.2v
U3,U4,U5,U6,U7 pin E7 DDR4_COVP_DBI _NO R34 1.2v
U3,U4,U5,U6,U7 pin K7 DDR4_COWP_CLK_P B37 1.2v
U3,U4,U5,U6,U7 pin K8 DDR4_COWP_CLK_N B38 1.2v

4.6.2.2. DDR4/DDR-T DIMM Memory Interface

The DIMM Memory interface uses a standard 288-pin DIMM connector that is mapped

to the FPGA’s 31, 3], 3K and 3L I/O blocks. The connector supports plugins for the

following memory interfaces:
e DDR4 x72 (included in the kit)
e DDR-T module (not included in the kit. DDR-T support requires DDR-T protocol soft

IP)
Table 15. DDR4/DDR-T DIMM Memory Interface Pin Connections
Board Refepr_ence - DIMM Schematic Signal Name FPGA Pin Number I/0 Standard
in

1, 145 12V/NC 12v DC

5 DDR4_DI M _DQO T14 1.2v

150 DDR4_DI MM _DQL R14 1.2v

12 DDR4_DI M _DQ2 N14 1.2v

157 DDR4_DI M DB H14 1.2v

3 DDR4_DI MM D4 T15 1.2v

148 DDR4_DI M _DQb P14 1.2v

10 DDR4_DI MM _DQ6 P14 1.2v

155 DDR4_DI MM _DQ7 Ji4 1.2v

16 DDR4_DI M D8 N16 1.2v

161 DDR4_DI M _DQ9 M16 1.2v

23 DDR4_DI MM _DQL0 H16 1.2v

168 DDR4_DI M DQL1 G16 1.2v
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Board Refepr_ence - DIMM Schematic Signal Name FPGA Pin Number I/0 Standard
in
14 DDR4_DI MM _DQ12 R16 1.2v
159 DDR4_DI MM _DQL3 P16 1.2v
21 DDR4_DI MM _DQL4 L15 1.2v
166 DDR4_DI MM _DQL5 K15 1.2v
27 DDR4_DI MM _DQL6 K21 1.2v
172 DDR4_DI MM _DQL7 J22 1.2v
34 DDR4_DI MM _DQL8 M20 1.2v
179 DDR4_DI MM _DQL9 H23 1.2v
25 DDR4_DI MM _DQ0 N20 1.2v
170 DDR4_DI MM D21 H23 1.2v
32 DDR4_DI MM _DQR2 N20 1.2v
177 DDR4_DI MM _DQ23 J21 1.2v
38 DDR4_DI M _DQ4 H10 1.2v
183 DDR4_DI MM _DQ25 A10 1.2v
45 DDR4_DI MM_DQ26 G10 1.2v
190 DDR4_DI MM _DQ7 C11 1.2v
36 DDR4_DI MM _DQ28 F10 1.2v
181 DDR4_DI MM _DQ29 A9 1.2v
43 DDR4_DI MM_DQ30 Hi1 1.2v
188 DDR4_DI MM D@1 D11 1.2v
97 DDR4_DI MM D@82 Ci4 1.2v
242 DDR4_DI MM D@83 C16 1.2v
104 DDR4_DI M _DQ34 F15 1.2v
249 DDR4_DI MM D@85 E15 1.2v
95 DDR4_DI MM _DB6 G15 1.2v
240 DDR4_DI MM _DQ@B7 C15 1.2v
102 DDR4_DI MM D38 D16 1.2v
247 DDR4_DI MM _DQB9 H15 1.2v
108 DDR4_DI MM _DQ40 C26 1.2v
253 DDR4_DI MM D41 C25 1.2v
115 DDR4_DI MM D42 B27 1.2v
260 DDR4_DI MM D43 G26 1.2v
106 DDR4_DI M D44 E26 1.2v
251 DDR4_DI MM _DQ45 D26 1.2v
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Board RefePr_ence - DIMM Schematic Signal Name FPGA Pin Number I/0 Standard
in
113 DDR4_DI MM _DQ46 B26 1.2v
258 DDR4_DI MM _DQ47 G27 1.2v
119 DDR4_DI MM _DQ48 B25 1.2v
264 DDR4_DI MM _DQ49 F24 1.2v
126 DDR4_DI M _DQ50 F25 1.2v
171 DDR4_DI M _DQ51 H25 1.2v
117 DDR4_DI M _DQ62 A25 1.2v
262 DDR4_DI M _DQ63 E24 1.2v
124 DDR4_DI M _DQb4 E25 1.2v
269 DDR4_DI M _DQ65 G25 1.2v
130 DDR4_DI MM _DQ66 A22 1.2v
275 DDR4_DI M _DQ567 F22 1.2v
137 DDR4_DI MM _DQ68 A24 1.2v
282 DDR4_DI MM _DQ69 B23 1.2v
128 DDR4_DI MM_DQ60 C23 1.2v
273 DDR4_DI M _DQ61 G22 1.2v
135 DDR4_DI M _DQ62 A23 1.2v
280 DDR4_DI M _DQ63 D23 1.2v
49 DDR4_DI M _DQ64 D12 1.2v
194 DDR4_DI M _DQ65 E12 1.2v
56 DDR4_DI MM_DQ66 A12 1.2v
201 DDR4_DI M _DQ67 Al13 1.2v
47 DDR4_DI MM _DQ68 D13 1.2v
192 DDR4_DI MM _DQ69 F12 1.2v
54 DDR4_DI MM _DQ70 C13 1.2v
199 DDR4_DI M _DQ71 B13 1.2v
79 DDR4_DI MM_AO J19 1.2v
72 DDR4_DI MM Al H19 1.2v
216 DDR4_DI MM A2 L19 1.2v
71 DDR4_DI MM A3 K19 1.2v
214 DDR4_DI MM_A4 G18 1.2v
213 DDR4_DI MM_A5 F18 1.2v
69 DDR4_DI MM_A6 G17 1.2v
211 DDR4_DI MM_A7 F17 1.2v
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Board Refepr_ence - DIMM Schematic Signal Name FPGA Pin Number I/0 Standard
in
68 DDR4_DI MM_A8 G17 1.2v
66 DDR4_DI MM_A9 E16 1.2v
225 DDR4_DI MM_A10 D17 1.2v
210 DDR4_DI M All D18 1.2v
65 DDR4_DI MM _A12 A17 1.2v
232 DDR4_DI MM A13 E19 1.2v
226 DDR4_DI MM _Al14 F19 1.2v
86 DDR4_DI MM _Al15 C19 1.2v
82 DDR4_DI MM _A16 D19 1.2v
234 DDR4_DI M _Al17 A20 1.2v
152 DDR4_DI MM _DQS_NO K14 1.2v
153 DDR4_DI MM _DQS_PO L14 1.2v
163 DDR4_DI MM _DQS_N1 N15 1.2v
164 DDR4_DI MM _DQS_P1 M15 1.2v
174 DDR4_DI MM _DQS_N2 K20 1.2v
175 DDR4_DI MM _DQs_P2 L20 1.2v
185 DDR4_DI MM _DQS_N3 E11 1.2v
186 DDR4_DI MM _DQS_P3 E10 1.2v
244 DDR4_DI MM _DQS_N4 A15 1.2v
245 DDR4_DI MM _DQS_P4 Al4 1.2v
255 DDR4_DI MM _DQS_N5 E27 1.2v
256 DDR4_DI MM _DQS_P5 F27 1.2v
266 DDR4_DI MM_DQS_N6 C24 1.2v
267 DDR4_DI MM _DQS_P6 D24 1.2v
277 DDR4_DI MM _DQS_N7 E27 1.2v
278 DDR4_DI MM _DQs_P7 F27 1.2v
196 DDR4_DI MM _DQS_N8 B11 1.2v
197 DDR4_DI MM _DQS_P8 B12 1.2v
7 DDR4_DI MM _DBI _NO F13 1.2v
18 DDR4_DI MM DBl _N1 J16 1.2v
29 DDR4_DI MM DBl _N2 N19 1.2v
40 DDR4_DI MM DBl _N3 C10 1.2v
99 DDR4_DI MM DBl _N4 B15 1.2v
110 DDR4_DI MM DBl _N5 126 1.2v
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Board RefePr_ence - DIMM Schematic Signal Name FPGA Pin Number I/0 Standard
in

121 DDR4_DI MM _DBI _N6 J24 1.2v

132 DDR4_DI MM _DBI _N7 G23 1.2v

8 DDR4_DI MM_TDQS_N9 F14 1.2v

19 DDR4_DI M _TDQS_N10 K16 1.2v

30 DDR4_DI MM _TDQS_N11 P19 1.2v

41 DDR4_DI MM _TDQS_N12 B10 1.2v

100 DDR4_DI MM _TDQS_N13 B16 1.2v

111 DDR4_DI MM _TDQS_N14 H26 1.2v

122 DDR4_DI MM _TDQS_N15 H24 1.2v

133 DDR4_DI MM_TDQS_N16 F23 1.2v

52 DDR4_DI MM _TDQS_N17 E14 1.2v

74 DDR4_DI MM_CK_PO K17 1.2v

75 DDR4_DI MM_CK_NO J17 1.2v

218 DDR4_DI M _CK_P1 D22 1.2v

219 DDR4_DI MM_CK_N1 E22 1.2v

139 DDR4_DI MM_SA0 - Pull up to 2.5V
140 DDR4_DI MM_SAl - Pull up to 2.5V
238 DDR4_DI MM_SA2 - Pull up to 2.5V
141 DDR4D_SCL H30 1.8V

285 DDR4D_SDA D29 1.8v

4.6.2.3. HiLo Memory Interface

The HiLo Memory interface is mapped to the FPGA’s 2A, 2B and 2C I/O blocks. The
connector supports plugins for the following memory interfaces:
e DDR4 x72

e QDR-IV x72

Table 16. HiLo Memory Interface Pin Connections

Board Reference - HiLo Schematic Signal Name FPGA Pin Number I/0 Standard
Connector Pin Number
F1 MEM_ADDR_CMDO BL34 Adjustable
H1 MEM_ADDR_CMD1 BK34 Adjustable
F2 MEM_ADDR_CMD2 B134 Adjustable
G2 MEM_ADDR_CMD3 BH34 Adjustable
H2 MEM_ADDR_CMD4 BH33 Adjustable
J2 MEM_ADDR_CMD5 B133 Adjustable
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Board Reference - HiLo Schematic Signal Name FPGA Pin Number I/0 Standard
Connector Pin Number
K2 MEM_ADDR_CMD6 BK35 Adjustable
G3 MEM_ADDR_CNMD7 BL34 Adjustable
13 MEM _ADDR_CNMD8 BD33 Adjustable
L3 MEM_ADDR_CMVD9 BC33 Adjustable
E4 MEM_ADDR_CMD10 BG33 Adjustable
F4 MEM_ADDR_CMD11 BF33 Adjustable
G4 MEM_ADDR_CMD12 BB33 Adjustable
H4 MEM_ADDR_CMD13 BB32 Adjustable
J4 MEM_ADDR_CMD14 BA32 Adjustable
K4 MEM_ADDR_CMD15 Aw32 Adjustable
M1 MEM_ADDR_CMD16 BF32 Adjustable
M2 MEM_ADDR_CMD17 BE32 Adjustable
N2 MEM_ADDR_CMD18 BD32 Adjustable
L4 MEM_ADDR_CMD19 BG32 Adjustable
P5 MEM_ADDR_CMD20 BD34 Adjustable
M5 MEM_ADDR_CMD21 BC34 Adjustable
P1 MEM_ADDR_CMD22 Aw34 Adjustable
R4 MEM_ADDR_CMD23 AV34 Adjustable
M4 MEM_ADDR_CMD24 BA34 Adjustable
R3 MEM_ADDR_CMD25 AY34 Adjustable
L2 MEM_ADDR_CMD26 AY32 Adjustable
K1 MEM_ADDR_CMVD27 AW33 Adjustable
P2 MEM_ADDR_CMD28 AV33 Adjustable
N4 MEM_ADDR_CMD29 BL32 Adjustable
P4 MEM_ADDR_CMD30 BG35 Adjustable
N3 MEM_ADDR_CMD31 BH35 Adjustable
V2 MEM _CLK_P BF34 Adjustable
Vi MEM CLK_N BE34 Adjustable
B10 MEM_DMAO BF40 Adjustable
c4 MEM_DVA1 BD38 Adjustable
B17 MEM_DNVA2 BE37 Adjustable
F17 MEM_DIVA3 BH36 Adjustable
A4 MEM_DQAO B339 Adjustable
B4 MEM_DQA1 BH40 Adjustable
continued...
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intel.

Board Reference - HiLo Schematic Signal Name FPGA Pin Number I/0 Standard
Connector Pin Number
B5 MEM_DQA2 BH39 Adjustable
B6 MEM_DQA3 BG40 Adjustable
A8 MVEM_DQA4 BK40 Adjustable
B8 MEM_DQAS BL40 Adjustable
B9 MVEM_DQA6 BE40 Adjustable
A10 MEM_DQA7 BE39 Adjustable
B1 MEM_DQA8 BL38 Adjustable
B2 MEM_DQA9 BG38 Adjustable
c2 MEM DQA10 BF38 Adjustable
C3 MEM_DQA11 BD39 Adjustable
E3 MEM_DQA12 BC38 Adjustable
D4 MEM _DQA13 BC39 Adjustable
D1 VEM DQA14 BJ37 Adjustable
D2 MEM _DQA15 BL37 Adjustable
A12 MEM _DQA16 BD37 Adjustable
B12 MVEM DQAL7 BF37 Adjustable
B13 MEM _DQA18 BG37 Adjustable
B14 MEM_DQA19 BB36 Adjustable
Ci5 MEM_DQA20 BC36 Adjustable
Al6 MEM DQA21 AW37 Adjustable
B16 MEM_DQA22 AY37 Adjustable
A18 MEM _DQA23 AW36 Adjustable
Cie MEM _DQA24 BA35 Adjustable
D16 MEM _DQA25 BB35 Adjustable
El6 MEM DQA26 BC35 Adjustable
F16 MEM _DQA27 BF35 Adjustable
D17 MEM DQA28 AY35 Adjustable
C18 MEM_DQA29 BD36 Adjustable
D18 MEM_DQA30 BE36 Adjustable
E18 MEM DQA31 BE35 Adjustable
E2 MEM_DQA32 BK37 Adjustable
G16 MEM_DQA33 BG36 Adjustable
A6 MEM_DQSA_PO BK39 Adjustable
A7 VEM_DQSA_NO BL39 Adjustable
continued...
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Board Reference - HiLo Schematic Signal Name FPGA Pin Number I/0 Standard
Connector Pin Number
A2 MEM DQSA P1 BH38 Adjustable
A3 MEM_DQSA_N1 B138 Adjustable
Al4 MEM DQSA P2 BA37 Adjustable
A15 MEM_DQSA_N2 BB37 Adjustable
F18 MEM _DQSA_P3 B136 Adjustable
G18 MEM_DQSA_N3 BK36 Adjustable
Al1 MEM QKA PO BF39 Adjustable
B18 MEN_QKA_P1 AY36 Adjustable
R6 MEM_DQ_ADDR_CMDO BE31 Adjustable
T1 MEM_DQ_ADDR_CMD1 BG31 Adjustable
R2 MEM DQ_ADDR_CMD2 BD31 Adjustable
T2 MEM_DQ_ADDR_CMD3 BB31 Adjustable
u2 MEM_DQ_ADDR_CMD4 BC31 Adjustable
U3 MEM_DQ_ADDR_CMD5 BH31 Adjustable
T4 MEM_DQ_ADDR_CMD6 BK32 Adjustable
u4 MEM_DQ_ADDR_CMD7 BJ32 Adjustable
T5 MEM _DQ_ADDR_CMD8 BL33 Adjustable
V4 MEM _DQ_ADDR _CMD_P BK31 Adjustable
V5 MEM_ DQ ADDR_CMD_N BJ31 Adjustable
\28 MEM CLK_P BF34 Adjustable
V2 MEM CLK_N BE34 Adjustable
M16 MEM_DIVBO BL24 Adjustable
uie MEM_DivVB1 BD28 Adjustable
Uil MEM _DIVB2 BL30 Adjustable
ue MEM_D\VB3 BE30 Adjustable
H16 MEM_DQBO BE27 Adjustable
Ji6 MEM_DQB1 BJ26 Adjustable
K16 MEM_DQB2 BK24 Adjustable
L16 MEM_DQB3 BF27 Adjustable
H17 MEM_DQB4 BH26 Adjustable
K17 MEM_DQB5 BL25 Adjustable
K18 MEM_DQB6 BJ24 Adjustable
L18 MEM_DQB7 BG27 Adjustable
M17 MEM_DQB8 BF28 Adjustable
continued...
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intel.

Board Reference - HiLo Schematic Signal Name FPGA Pin Number I/0 Standard
Connector Pin Number
N18 MEM_DQB9 BG28 Adjustable
P17 MEM_DQB10 Bk27 Adjustable
P18 MEM DQB11 BJ27 Adjustable
R18 MEM_DQB12 BC28 Adjustable
T16 MEM DQB13 BL27 Adjustable
T17 MEM _DQB14 BB28 Adjustable
T18 MEM _DQB15 BD27 Adjustable
u15s MEM_DQB16 BH29 Adjustable
T14 MEM DQB17 BA29 Adjustable
ui4 MEM _DQB18 BA28 Adjustable
Vi4 MEM_DQB19 BJ29 Adjustable
T13 MEM_DQB20 BK30 Adjustable
T12 MEM DQB21 BC29 Adjustable
u12 MEM_DQB22 BD29 Adjustable
V12 MEM DQB23 BL29 Adjustable
T10 MEM _DQB24 AV30 Adjustable
u1o MEM_DQB25 AY29 Adjustable
V10 MEM _DQB26 BA30 Adjustable
T9 MEM DQB27 AW29 Adjustable
T8 VEM DQB28 AV29 Adjustable
us MEM_DQB29 AY30 Adjustable
u7z MVEM _DQB30 BH30 Adjustable
V6 MEM_DQB31 BG30 Adjustable
R16 MEM _DQB32 BL28 Adjustable
T6 MEM_DQB33 BF30 Adjustable
H18 MEM_DQSB_PO BK26 Adjustable
J18 MEM_DQSB_NO BK25 Adjustable
uis MEM DQSB_P1 BJ28 Adjustable
V18 MVEM DQSB_N1 BH28 Adjustable
Vié6 MEM _DQSB_P2 BF29 Adjustable
V17 MEM DQSB_N2 BE29 Adjustable
V8 MEM _DQSB_P3 BB30 Adjustable
continued...
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Board Reference - HiLo
Connector Pin Number

Schematic Signal Name

FPGA Pin Number

I/0 Standard

V9 MEM_DQSB_N3 BC30 Adjustable
M18 MEM_QKB_PO BG26 Adjustable
V13 MEM _QKB_P1 BK29 Adjustable

4.6.3. High Bandwidth Memory (HBM2)

The integrated 3D stack High-Bandwidth DRAM Memory (HBM2) is a "near memory"
implementation where the high-density stacked DRAM is integrated very close to the
FPGA in the same package.

In this configuration, the in-package memory is able to deliver up to 512 GBps of total
aggregate bandwidth which represents over 10 times increase in bandwidth compared
to traditional "far memory" implemented in separate devices on the board.

The Intel Stratix 10 MX FPGA on this development kit has two 4 GB on-package 3D
stacked HBM2 DRAM memories. Each of these DRAM stacks has:

e 8 GB total density (4 GB x2)
e 256 GB/sec total aggregate bandwidth

e 8 independent channels, each 128 bit wide

e Data transfer rates up to 2 Gbps, per signal, between core fabric and HBM2 DRAM
e Full-rate transfer to core fabric

128 bits Wide x 8 Channels

| 128 | 128 [ 128 | 128 | 128 | 128 | 128 | 128 |

&8 DRAM (HBMY)

eSRAM

uiB

There are two Universal Interface Blocks (UIB).
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15

CLK_UIBO_N/P: programmable LVDS clock inputs to UIB tiles 0 of the device.
CLK_UIB1_N/P: programmable LVDS clock inputs to UIB tiles 1 of the device.

240 Ohm 1% external reference resistors
Test points on top-side of the board for ATB nodes access
atb0/atb1/atb2/atb3 - Each UIB has four ATB test points.

Package Substrate

HBM2 | 4 GByte

MX 1650 UF53 (F2597A)
MX 2100 UF53 (F2597A)

H-Tile
(24 Channels)

H-Tile
(24 Channels)

EMIB
EMIB

Intel’ Hyperflex’

FPGA Architecture

H-Tile
(24 Channels)

H-Tile
(24 Channels)

EMIB
EMIB

Core Fabric

HBM2 | 4 GByte

ESRAM has the following pins:

D Send Feedback

CLK_ESRAMO_N/P: LVDS input reference clock for ESRAM Block0
CLK_ESRAM1_N/P: LVDS input reference clock for ESRAM Block1
2K Ohm 1% external reference resistors

atbO/atb1 - access pads for probing

Intel® Stratix® 10 MX FPGA Development Kit User Guide

49


mailto:FPGAtechdocfeedback@intel.com?subject=Feedback%20on%20Intel%20Stratix%2010%20MX%20FPGA%20Development%20Kit%20User%20Guide%20(UG-20151%202020.06.15)&body=We%20appreciate%20your%20feedback.%20In%20your%20comments,%20also%20specify%20the%20page%20number%20or%20paragraph.%20Thank%20you.

intel)

4. Development Kit Components
UG-20151 | 2020.06.15

uibfillnd4h_t0 PGD uibfillnd4h_t1
\ — > \
Top SiP Strip ESRAM_01 4 UBOT e TMD
UIBO1:
Test Debug [3:0] = [U27, V28, U28, T27]
Intel Stratix 10 MX FPGA
UIB0O:
Test Debug [3:0] = [AP26, AT29, AT28, AR26]
EDM
Bottom SiP Strip ESRAM_00 \‘ UIB_00
{ {
uibfillnd4h_hb0 uibfillnd4h_b1

4.6.4. QSFP

The Intel Stratix 10 MX FPGA development kit includes two Quad Small Form-Factor
Pluggable (QSFP) connectors (J4, 15). Each connector is mapped to the FPGA's 28
Gbps transceivers. There are four transceivers per connector supporting up to 100

Gbps data rate.

Table 17. QSFP_1 (35) Pin Connections

Board Reference Schematic Signal FPGA Pin Number I/0 Standard Description
Name
28 ZQSFP1_3V3_I NT_L A4 (MAX10 U24) 3.3V QSFP interrupt
31 ZQSFP1_3V3_LPMODE | B6 (MAX10 U24) 3.3V QSFP low power mode
27 ZQSFP1_3V3_MODPRS | A6 (MAX10 U24) 3.3V Module present
L
9 ZQSFP1_3V3_RESET_ | A7 (MAX10 U24) 3.3V Module reset
L
8 ZQSFP1_3V3_MODSEL | B5 (MAX10 U24) 3.3V Module select
L
11 ZQSFP_| 2C_SsCL BJ16 via U15 1.8v QSFP serial 2-wire
clock
12 ZQSFP_| 2C_SDA BD16 via U15 1.8v QSFP serial 2-wire
data
18 ZQSFP1_RX0_N AL6 1.4V PCML QSFP receiver data
continued...
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intel.

Board Reference

Schematic Signal

FPGA Pin Number

I/0 Standard

Description

Name
21 ZQSFP1_RX1_N AK8 1.4V PCML QSFP receiver data
15 ZQSFP1_RX2_N AH8 1.4V PCML QSFP receiver data
24 ZQSFP1_RX3_N AG6 1.4V PCML QSFP receiver data
17 ZQSFP1_RX0_P AL5 1.4V PCML QSFP receiver data
22 ZQSFP1_RX1_P AK7 1.4V PCML QSFP receiver data
14 ZQSFP1_RX2_P AH7 1.4V PCML QSFP receiver data
25 ZQSFP1_RX3_P AG5 1.4V PCML QSFP receiver data
37 ZQSFP1_TXO0_N AM4 1.4V PCML QSFP transmitter data
2 ZQSFP1_TX1_N AL2 1.4V PCML QSFP transmitter data
34 ZQSFP1_TX2_N AJ2 1.4V PCML QSFP transmitter data
5 ZQSFP1_TX3_N AH4 1.4V PCML QSFP transmitter data
36 ZQSFP1_TX0_P AM3 1.4V PCML QSFP transmitter data
3 ZQSFP1_TX1_P AL1 1.4V PCML QSFP transmitter data
33 ZQSFP1_TX2_P AJl 1.4V PCML QSFP transmitter data
6 ZQSFP1_TX3_P AH3 1.4V PCML QSFP transmitter data
Table 18. QSFP_0 (J4) Pin Connections
Board Reference Schematic Signal FPGA Pin Number I/0 Standard Description
Name
28 ZQSFPO_3V3_INT_L | E8 (MAX10 U24) 3.3V QSFP interrupt
31 ZQSFPO_3V3_LPMODE | A1l (MAX10 U24) 3.3V QSFP low power mode
27 ZQSFPO_3V3_MODPRS | A10 (MAX10 U24) 3.3V Module present
L
9 ZQSFPO_3V3_RESET_ | B10 (MAX10 U24) 3.3V Module reset
L
8 ZQSFPO_3V3_MODSEL | A3 (MAX10 U24) 3.3V Module select
L
11 ZQSFP_I 2C_SCL BJ16 via U15 1.8V QSFP serial 2-wire
clock
12 ZQSFP_I 2C_SDA BD16 via U15 1.8V QSFP serial 2-wire
data
18 ZQSFPO_RX0_N AM44 1.4V PCML QSFP receiver data
21 ZQSFPO_RX1_N AK44 1.4V PCML QSFP receiver data
15 ZQSFPO_RX2_N AF44 1.4V PCML QSFP receiver data
24 ZQSFPO_RX3_N AH44 1.4V PCML QSFP receiver data
17 ZQSFPO_RX0_P AM45 1.4V PCML QSFP receiver data
22 ZQSFPO_RX1_P AK45 1.4V PCML QSFP receiver data

continued...
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Board Reference Schematic Signal FPGA Pin Number I/0 Standard Description
Name
14 ZQSFPO_RX2_P AF45 1.4V PCML QSFP receiver data
25 ZQSFPO_RX3_P AH45 1.4V PCML QSFP receiver data
37 ZQSFPO_TXO0_N AN50 1.4V PCML QSFP transmitter data
2 ZQSFPO_TX1_N AL50 1.4V PCML QSFP transmitter data
34 ZQSFPO_TX2_N AG50 1.4V PCML QSFP transmitter data
5 ZQSFPO_TX3_N AJ50 1.4V PCML QSFP transmitter data
36 ZQSFPO_TX0_P AN51 1.4V PCML QSFP transmitter data
3 ZQSFPO_TX1_P AL51 1.4V PCML QSFP transmitter data
33 ZQSFPO_TX2_P AG51 1.4V PCML QSFP transmitter data
6 ZQSFPO_TX3_P AJ51 1.4V PCML QSFP transmitter data
4.6.5. I2C
I2C supports communication between integrated circuits on a board. It is a simple
two-wire bus that consists of a serial data line (SDA) and a serial clock (SCL). The
Intel MAX 10 and the Intel Stratix 10 devices use the I°C for reading and writing to
the various components on the board such as programmable clock generators, VID
regulators, ADC and temperature sensors. You can use the Intel Stratix 10 or Intel
MAX 10 as the I2C host to access these devices, change clock frequencies or get
status information of the board such as voltage and temperature readings.
Figure 11. I2C Block Diagram
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Table 19.

Intel MAX 10 I2C Signals

intel.

Schematic Signal Name

Intel MAX 10 Pin Number

I/0 Standard

Description

MAI N | 2C_SCL

F8

1.8V

12C serial clock from Intel
MAX 10 (U24)

MAI N_| 2C_SDA

B12

1.8V

12C serial data from Intel
MAX 10

(U24)

PCI E_EP 3V3_|2C SCL

K1

3.3V

12C serial clock from Intel
MAX 10

(U24)

PCI E_EP_3V3_| 2C_SDA

L2

3.3V

12C serial data from Intel
MAX 10

(U24)

I 2C 3V3_SCL

N9

3.3V

12C serial data from Intel
MAX 10

(u27)

I 2C 3V3_SDA

M12

3.3V

12C serial data from Intel
MAX 10

(U27)

Table 20.

Intel Stratix

10 MX FPGA I2C Signals

Schematic Signal Name

Intel Stratix 10 MX FPGA
Pin Number

I/0 Standard

Description

S10_SDM SCL BA38 1.8V Intel Stratix 10 FPGA I2C
from SDM IO pin (default)

S10_SDM SDA AW38 1.8V Intel Stratix 10 FPGA 12C
from SDM IO pin (default)

DDR4_DI MM_SCL H30 1.8V Intel Stratix 10 FPGA I2C
from GPIO pin

DDR4_DI MM_SDA D29 1.8V Intel Stratix 10 FPGA I2C

from GPIO pin

Table 21.
Cable 11

Intel Stratix

10 MX FPGA I2C Signals to Intel MAX 10 Intel FPGA Download

Schematic Signal Name

Intel Stratix 10 MX FPGA
Pin Number

I/0 Standard

Description

MAI N_I 2C_SCL BE14 1.8V Not connected by default
MAI N_I 2C_SDA BF13 1.8V Not connected by default
Table 22, Intel Stratix 10 MX FPGA I2C Signals to QSFP Module

Schematic Signal Names

Intel Stratix 10 MX FPGA
Pin Number

I/0 Standard

Description

ZQSFP_S10_I 2C_sCL BJ16 1.8V Intel Stratix 10 FPGA I2C
from GPIO pin
ZQSFP_S10_1 2C_SDA 