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Chapter 1
DEZ25-Standard

Development Kit

The DE25-Standard Development Kit presents a robust hardware design platform built around the
Agilex 5 SoC FPGA, which combines the ARM 2xA55 and 2xA76 embedded cores with industry-
leading programmable logic for ultimate design flexibility. Users can now leverage the power of
tremendous re-configurability paired with a high-performance, low-power processor system. Intel’s
SoC integrates an ARM-based hard processor system (HPS) consisting of processor, peripherals and
memory interfaces tied seamlessly with the FPGA fabric using a high-bandwidth interconnect
backbone. The DE25-Standard development board is equipped with high-speed DDR4 memory,
video and audio capabilities, Ethernet networking, MIPI interface and much more that promise many
exciting applications.

The DE25-Standard Development Kit contains all the tools needed to use the board in conjunction
with a computer that runs the Microsoft Windows 10.
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1.1 Package Contents

@ DE25-Standard Board

@ MicroSD Card (Installed) + Card Reader
@ Type-C USB Cable

@ AC Power Cord

@ 12V 60W Power Supply

@ Quick Start Guide

@ Four Silicon Footstands

@ Fan (Installed)

Figure 1-1 The DE25-Standard package contents
The DE25-Standard package includes:

DE25-Standard Board

MicroSD Card (Installed) + Card Reader
Type-C USB Cable

AC Power Cord

12V 60W Power Supply

Quick Start Guide

Four Silicon Foot stands

Fan (Installed)

N~ WNE

1.2 DE25-Standard System CD

The DE25-Standard System CD contains all the documents and supporting materials associated with
DE25-Standard, including the user manual, system builder, reference designs, and device datasheets.
Users can download this system CD from the link: http://DE25-standard.terasic.com/cd/.

The developers can create their Quartus project based on the golden_top Quartus project included in
this CD. The golde_top Quartus project is placed in the folder: Demonstration/FPGA/golden _top .
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1.3 Getting Help

Here are the addresses where you can get help if you encounter any problems:

® Terasic Technologies
® No.80, Fenggong Rd., Hukou Township, Hsinchu County, 303035 Taiwan

Email: support@terasic.com

Tel.: +886-3-575-0880

Website: DE25-standard.terasic.com
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Chapter 2
Infroduction of the
DEZ25-Standard Board

This chapter provides an introduction to the features and design characteristics of the board.

2.1 Layout and Components

Figure 2-1 shows a photograph of the board. It depicts the layout of the board and indicates the
location of the connectors and key components.

HPS/FPGADDR4 g <SR DRSCIRGN
GIGAD L Mic-In Line-Out Composite Video-In

= l l l HDMI Output
£ l MIPI CSI / DSI Connector

QSPIFLASH

UBII/ UART

SKYWORXS

DC12Vinput
HSMC
POWER ON/OFF

Fan Connector

8 Channel ADC

2x5 Connector 2x20 DE-GPIO Header

64 LCI

..... MSEL
7-SEG x6
IR RX
LED x10
IRTX
SWITCH x10 BUTTON x4 64MB SDRAM
Figure 2-1 DE25-Standard development board (top view)
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The DE25-Standard board has many features that allow users to implement a wide range of designed
circuits, from simple circuits to various multimedia projects.

The following hardware is provided on the board:

B FPGA

® Agilex 5 SoC FPGA : ASED013BB32AEA4S (130K LEs)
® ASx4 128Mbits QSPI Flash

® USB-Blaster II onboard for programming; JTAG Mode
® 64MB SDRAM (16-bit data bus)

©® 1GB DDR4 SDRAM (32-bit data bus) share with HPS
® 4 push-buttons

® 10 slide switches

® 10 red user LEDs

® Six 7-segment displays

® Four 50MHz clock sources from the clock generator

® 24-bit CD-quality audio CODEC with line-in, line-out, and microphone-in jacks
® HDMI 2.0 Output Port (Support 1080P)

® TV decoder (NTSC/PAL/SECAM) and TV-in connector
® IR receiver and IR emitter

® One HSMC connector with 4 transceivers.

® One 40-pin expansion header with diode protection

® A/D converter, 4-pin SPI interface with FPGA

® One 2-lanes MIPI Connector for Camera/Display

B HPS (Hard Processor System)

® ARM Cortex Processor with 2xA55 and 2xA76
® | Gigabit Ethernet PHY with RJ45 connector

® 2-port USB Host, normal Type-A USB connector
® Micro SD card socket

® Accelerometer (I12C interface + interrupt)

® UART to USB, USB Type-C connector

® (Cold reset button

® One user button and one user LED

® One 3.3V 1x6 GPIO Header

® 128x64 dots LCD Module with Backlight

2.2 Block Diagram of the DE25-Standard Board

Figure 2-2 is the block diagram of the board. All the connections are established through the Agilex
5 SoC FPGA device to provide maximum flexibility for users. Users can configure the FPGA to
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implement any system design.

AGILEX 5

R
- B
>
“ w SHS
s OC Non:as.ﬁ'?:;lA ! "

ASE 013B

e [«
HPS
UserLED Hoy LIPS

Bution

Push Button x4

—
6 CD
|I”I . e FPGA HPS —p
| l).
x4 |x10 [x42 x10 x1 x1 1 . .
asgsnnnnn
LED x10

BHEHEE

7-Segment Display x6

“ LX)
BERBEAEEERA

Slide Swich x10

Figure 2-2 Block diagram of DE25-Standard

Detailed information about Figure 2-2 are listed below.

FPGA Device

® Agilex™ 5 SoC FPGA : ASEDO13BB32AE4S
® ARM Cortex Processor with 2xA55 and 2xA76
® 138K programmable logic elements

® §.42 Mbits embedded memory

® 376 18-bit x 19-bit multipliers

® MIPI D-PHY v2.5

(]

Configuration and Debug

® Support ASx4 Configure Mode with 128Mbits QSPI Flash
® Onboard USB-Blaster II (USB Type-C connector)

Memory Device
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® 64MB (32Mx16) SDRAM on FPGA
® 1GB (2x256Mx16) DDR4 SDRAM share with HPS
® Micro SD card socket on HPS

Communication

® Two port USB 2.0 Host (ULPI interface with USB type A connector)
® UART to USB (USB Mini-C connector)

® 10/100/1000 Ethernet

® |R emitter/receiver

® [2C multiplexer

Connectors

® One HSMC (Configurable I/O standards 1.8/2.5/3.3V)

® One 40-pin expansion headers

® One 10-pin ADC input header

® One 1x6 GPIO header (one 12C interface and two GPIO)

Display

® HDMI 2.0 Output Port (Support 1080P)

® 128x64 dots LCD Module with Backlight
Audio

® 24-bit CODEC, Line-in, Line-out, and microphone-in jacks
Video Input

® TV decoder (NTSC/PAL/SECAM) and TV-in connector
ADC

® Interface: SPI

® Fast throughput rate: 500 KSPS
® Channel number: 8

® Resolution: 12-bit

® Analog input range : 0 ~4.096

Switches, Buttons, and Indicators

® 5 user Keys (FPGA x4, HPS x1)

® 10 user switches (FPGA x10)

® |1 user LEDs (FPGA x10, HPS x 1)

® | HPS reset buttons (HPS Cold RESET n)
® Six 7-segment displays

Sensors
® G-Sensor on HPS
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Power
® 12V DC input

- 10 i
aslc| DE? Standard www.terasic.com
WWw. CErasic.com User Manual June 7, 2024



file:///C:/Users/user/AppData/Roaming/Users/Chung-Chieh%20Wei/AppData/Roaming/Microsoft/Word/Download/參考/05.14.2014/參考/04.11.2014/參考/03.14.2014/參考/03.14.2014/參考/03.13.2014/參考/03.07.2014/參考/02.19.2014/www.terasic.com
http://www.terasic.com/

Chapter 3
Using the DEZ25-
Standard Board

This chapter provides an instruction to use the board and describes the peripherals.

3.1 Settings of FPGA Configuration Mode

When the DE25-Standard board is powered on, the FPGA can be configured from QSPI FLASH or
HPS. The MSEL[2:0] pins are used to select the configuration scheme. It is implemented as a 4-pin
DIP switch SW10 on the DE25-Standard board, as shown in Figure 3-1.

Figure 3-1 DIP switch (SW10) setting of Active Serial (AS) mode on DE25-Standard board
Table 3-1 shows the relation between MSEL[2:0] and DIP switch (SW10).

Table 3-1 FPGA Configuration Mode Switch (SW10)

. L. Default
Board Reference (Signal Name |Description
AS Mode
SW10.1 MSELO OFF (“1”)
Use these pins to set the FPGA
SW10.2 MSEL1 ) ) ON (“0”)
Configuration scheme
SW10.3 MSEL2 ON (“0”)
SW10.4 N/A N/A N/A
- 11 i
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Figure 3-1 shows MSEL[2:0] setting of Active Seriral (AS) Fast mode, which is also the default
setting on DE25-Standard. When the board is powered on, the FPGA is configured from QSPI Flash
which is pre-programmed with the default code.

Table 3-2 MSEL Pin Settings for FPGA Configure of DE25-Standard

MSEL[2:0] |Configure Scheme |Description

001 AS Fast FPGA configured from QSPI Flash (default)
You can configure the FPGA using the dedicated JTAG
interface and circuit.

111 JTAG

3.2 Configuration of Agilex 5 SoC FPGA on DE25-Standard

There are two types of programming method supported by DE25-Standard:

1. JTAG programming: It is named after the IEEE standards Joint Test Action Group.

The configuration bitstream is downloaded directly into the Agilex 5 SoC FPGA. The FPGA will
retain its current status as long as the power keeps applying to the board; the configuration information
will be lost when the power is off.

2. AS programming: The other programming method is Active Serial configuration.

The configuration bitstream is downloaded into the quad serial configuration device (QSPI Flash),
which provides non-volatile storage for the bit stream. The information is retained within QSPI Flash
even if the DE25-Standard board is turned oftf. When the board is powered on, the configuration data
in the QSPI Flash device is automatically loaded into the Agilex 5 SoC FPGA.

B JTAG Chain on DE25-Standard Board

As shown in Figure 3-2, the JTAG master source of DE25-Standard is the on-board USB blaster II
circuit connected to the USB type-c connector. It will be connected to the JTAG switch logic in the
System MAX10 FPGA. The JTAG switch logic will automatically connects the JTAG mater signals
to FPGA and HSMC connector. This logic function can also pass a specific JTAG bus or switch the
JTAG master source according to external settings.

If the user switches the #3 position of SW10 (see Figure 3-3) to the "ON" position (logic "0"), the
JTAG switch logic will pass the JTAG bus of the HSMC connector. In addition, if an external Blaster
is plugged into the External JTAG connector, the JTAG switch logic will detect When
EXT JTAG_EN n is detected to be logic low, the JTAG switch logic will automatically switch the
JTAG master source from on-board USB blaster II to the external blaster device.
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External
Blaster

Connector

Exteral

Blaster JTAG bus EXT_JTAG_EN_n

FPGAJTAGbus  Agilex 5

On-board SoC
USB Bl LEE I JTAG bus JTAG HSMC JTAG bus
4—_’
hig T g SWITCH efaultPass) | TS
iz Logic B g Connector

USB Type-C

HSMC_JTAG_BYPASS_n
< SW10.3

Sytem MAX10 FPGA

Figure 3-2 Block diagram of the JTAG chain

HSMC_JTAG_BYPASS_n
(Default “ON" to pass
HSMC JTAG Bus)

B Configure the FPGA in JTAG Mode

The following shows how the FPGA is programmed in JTAG mode step by step.
1. Open the Quartus Programmer tool, make sure the USB blaster II (“Agilex 7 FPGA Starter
Kitp[USB-x]")is found in “Hardware Setup..” tab.
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) Hardware Setup = b

Hardware Settings JTAG Settings =

Select a programming hardware setup to use when programming devices. This programming |
hardware setup applies only to the current programmer window. |

Enable real-time ISP to al 9
|

Currently selected hardware: | | Agilex 7 FPGA Starter Kit [USE-1] |

b Start Hardware frequency: 24000000 Hz |
fhstop V| Auto-adjust frequency at chain scanning |
|
w;ﬂ\utu Detect Available hardware iterns: |
Delete Hardware Server Port Add Hardware... |
Agilex 7 FPGA Starter Kit Local USB-1 ——————————— |

U Add File... Remove Hardware

P& Change File... |
b save File
# Add Device...
hup

"l Down

Close

Figure 3-4 USB blaster Il is found in Programmer

2. Open the Programmer and click “Auto Detect”, as circled in Figure 3-5

4 Programmer - [ChainT.cdf]” — m} X

Search e

aHardware Setup... | lex 7 FPGA Starter Kit [USE-1] Mode: | JTAG - Progress: :

Enable real-time ISP to allow background programming when available

Eile Edit View Processing Tools Window Help

File Device Checksum Usercode Program/ Verify Blank- Examine Security Erase ISP
i Configure Check Bit CLAMP

M add File...

Fe Change File...
b save File
* Add Device
hyp

' Down

Figure 3-5 Detect FPGA device in JTAG mode
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3. Agilex 5 FPGA is detected, as shown in Figure 3-6.

ﬂ’ Programmer - [Chainl.cdf]*

File Edit Wiew Processing Tools Window Help

o, Hardware Setup... | |Agilex 7 FPGA Starter Kit [USB-1] Mode: | JTAG

Enable real-time ISP to allow background pregramming when available

m File Device Checksum Usercode Program/ Verify Blank- Examine
Start Configure Check
fstop ASECOB5BE32ARD 00000000 <none= ] H B ]
M Auto Detect
¥ Delete
th add File...

W“"‘Change File...

il Save File
# pdd Device...
Canrsavenes
hup - B
TOI E =
% Down ’ " 5
u H
I o
I_FRMRLENERA |
ASECOBSBB32ARD

TDO

4
4

Figure 3-6 FPGA etected in Quartus programmer

4. Right click on the FPGA device and open the .sof file to be programmed, as highlighted in
Figure 3-7.

w Programmer - [Chainl.cdf]”
Eile Edit View Processing Tools Window Help
; Hardware Setup... | |Agilex 7 FPGA Starter Kit [USE-1] Mode: | JTAG
Enable real-time ISP to allow background pragramming when available
m File Device Checksum Usercede Program/ Verify Blank- Examine
Start Configure Check
fistop ASECOB5BE32AR0 00000000 <none> ] H B | |
M Auto Detect o
K Delete
M Add File...
dh save File
* Add Device...
o s
%Lp . -
TDI E H
" Down ’ n i
. =
" "
I_ARRNEFERN |
ASECOB5BE32ARD
TDO
4

Figure 3-7 Open the .sof file to be programmed into the FPGA device
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5. Select the .sof file to be programmed, as shown in Figure 3-8.

«D Select Mew Programming File *
Look in: C:\test ~ Q9 O A EIE
_‘ My Computer Name -~ Size Type Date Modified

B colden_top.sof 1.29 MiB Gz. 7748 2024/5..02:42

a terasic

File pame: |golden_top.sof Open

Files of type: | Programming Files [*.sof * pof * jam * jbc *.ekp * jic *.rbf) hd Cancel

Figure 3-8 Select the .sof file to be programmed into the FPGA device

6. Click “Program/Configure” checkbox and then click “Start” button to download the .sof file
into the FPGA device, as shown in Figure 3-9.

4 Programmer - [Chainl.cdf]* - O *
File Edit View Processing Tools Window Help Search e
;Hardware Setup. Agilex 7 FPGA Starter Kit [USB-1] Mode: | JTAG - Progress: ]
Enable real-time |§P to allow background programming when available
File Device Checksum | Usercode Program/ Verify Blank- Examine Security Erase ISP
Configure Check Bit CLAMP
%:'Cp C:ftest/golden_.. aSedD65bb32aedsrd 1CC892F5 FFFFFFFF
M4 Auto Detect
Delete
M Add File...
“"‘"Change File...
4 save File

* Add Device...

b up H H

TDI H H

b pown » E ’ E

ASEDOG5BES2ARD
TDO
4
Figure 3-9 Program .sof file into the FPGA device
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3.3 Board Status Elements

In addition to the 10 LEDs that FPGA device can control, there are 5 indicators which can indicate
the board status (See Figure 3-10), please refer the details in Table 3-3.

JTAG_RX
JTAG_TX | POWER_LEDG

POWER_LEDR

SKYWORKS:

12V
3.3V
. 7
FAN_ALERT_n HSMC_PSNT_n
Figure 3-10 LED Indicators on DE25-Standard
Table 3-3 LED Indicators
Board Reference LED Name Description
D9 12V Illuminates when 12V power is active.
D10 3.3V llluminates when 3.3V power is active.
llluminates when the 3.3V power good and power sequence
D8 POWER_LEDG .
- process finished.
LED will blink when the FPGA or other sensors’s temperature on
D7 POWER_LEDR
the board exceeds 95 degrees.
D6 JTAG_TX llluminates when the USB Blaster Il circuit is transmitting data
D5 JTAG_RX llluminates when the USB Blaster Il circuit is receiving data
llluminates when the fan is abnormal, such as when the fan speed
D11 FAN_ALERT L
is different from expected
llluminates when a HSMC daughter card is connected on the
D68 HSMC_PSNT_n
- - board.
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3.4 Board Reset Elements

The board provides 3 reset buttons for different system reset situations (see Figure 3-11). These
buttons can reset FPGA, System MAX, HPS and FPGA respectively. Please refer to the following
Table 3-4 for details..

MAX_RESET_n
CPU_RESET_n

HPS COLD_RESET_N

Figure 3-11 Reset buttons on DE25-Standard

Table 3-4 Description of three Reset Buttons on DE25-Standard

Board Reference|Signal Name Description
Cold reset to the HPS, Ethernet PHY and USB host device. Active
PB7 HPS_COLD_RESET_N . . )
low input which resets all HPS logics that can be reset.
PB8 MAX_RESET_n For resetting System MAX10
PB9 CPU_RESET_n This button can be used for rest FPGA (Need user setting or logic)
- 18 i
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VCC3P3 Agilex™ 5 SoC
% FPGA
PB9
- CPU_RESET n > Pin_BM78
VCC3P3 > SDM_IO11
e HPS_COLD_RESET_N  |USB Blaster Il | SYS_HPS_RST n
- =" e » Gigabit Ethernet PHY
MAX
— > USBHost PHY
PB8 %
- MAX_RESET_n System ;
[ B >
MAX 10 SD Card Level Shift

Figure 3-12 Reset buttons block diagram on DE25-Standard board

3.5 Clock Circuitry

Figure 3-13 shows the default frequency of all external clocks to the Agilex 5 SoC FPGA. A clock
generator is used to distribute clock signals with low jitter. The three SOMHz clock signals connected
to the FPGA are used as clock sources for user logic. One 25MHz clock signal is connected to HPS

clock inputs, and the other one 150Mhz clock is the reference clock for DDR4 interface. Also, a
125Mhz clock is used for FPGA configuration bank(OSC_CLK1).

For peripheral device, one 25Mhz is connected to the clock input of Gigabit Ethernet PHY. Two
24MHz clock signals are connected to the clock inputs of USB Host/OTG PHY and USB hub
controller. The associated pin assignment for clock inputs to FPGA 1/0O pins is listed in Table 3-5.
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Programmable PLL Agilex™ 5 SoC
CLOCK_50 (50Mhz)
ouTo » PLLREFCLK 1 (Bank5A)
CLOCK2_50 (50Mh
ouT4 SOBOMND o | REFCLK 1 (Bank6C)
CLOCK3 50 (50Mhz)
OuUT2B » CLKT-2A (Bank2AT)
OSC_CLK1(125Mh
OUT3B CLKI025Mhz)
HPS_CLK_25(25Mh
ouT1 LK 25@5MhD)  fips 1084
DDR4_REFCLK_p/n (150Mhz)
ouT2 » CLK_B_3A_1p/n
25Mhz
0OSC_50_MAX10(50Mhz)
OuUT4B > System MAX10
ENET_CLK_2525Mhz) S
OuUT1B > Gigabit Ethernet PHY
UB2_CLK_24(24Mhz) —
ouTe > USB Blaster Il circuit
USBPHY_CLK_24(24Mhz)
ouUT6B > USB Host PHY
USBHUB CLK_24(24Mhz)
ouT7 > USB Hub
UARTHUB CLK_24(24Mhz)
OUT7B > USB to UART

Figure 3-13 Block diagram of the clock distribution on DE25-Standard

Table 3-5 Pin Assignment of Clock Inputs

Signal Name FPGA Pin No. Description 1/0 Standard
CLOCK_50 PIN_D8 50 MHz clock input 3.3V
CLOCK2_50 PIN_BM71 50 MHz clock input 1.8V
CLOCK3_50 PIN_CH128 50 MHz clock input 1.2V
HPS_CLK_25 PIN_AG123 25 MHz clock input 1.8V

1.2V TRUE
DDR4_REFCLK_P PIN_AB117 150 MHz clock input DIFFERENTIAL

SIGNALING

3.6 USB Type-C Connector

The USB Type-C connector on the DE25-Standard board is connected to three functions: USB blaster
T interface, USB to UART for HPS and USB to UART for system MAX10. As shown in Figure 3-14,
the USB type C connector is connected to a 3-port USB HUB. One of the USB ports is connected to
the USB blaster I MAX10 to provide USB blaster funcion. The other USB port is connected to the
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dual port USB to UART chip. This chip will provide two USB to UART ports to the board. The first
UART bus is connected to the HPS UART controller allows HPS to communicate with the host
through UART. This bus will also pass through the USB blaster II MAX10 for 3.3v/1.8v level
translator. Another UART interface will be connected to the System MAX10. This bus allows users
to monitor the status of the board from the host through the UART interface.

USB Blaster Il
MAX 10

USB Blaster Il

USB Bus USB
» Blasterll

Logic

A

HPS UART HPS UART

3.3V 1.8V
PRCEVI S UMY | o
USB HUB

Connector
USB_UART | Dual Port Agilex 5 SoC
—
UART to USB System Max 10 FPGA

UsB

System
MAX UART Status

Monitor
Logic

Figure 3-14 Block diagram of the USB type-c functions on DE25-Standard
B USB to UART for System MAX10

The USB to UART interface is connected with the System MAXT10. It allows users to monitor the
status of the board from the host through the UART interface. ~As shown in Figure 3-15, the board
provides several sensors to monitor the status of the board, such as FPGA temperature, board power
monitor, and fan speed status. These interfaces are connected to the System MAX10 FPGA on the
board. The board management logic (Dashboard) in the system MAX10 FPGA will monitor these
status and perform corresponding control according to the status. For example, when the temperature
of the FPGA increases, the system will automatically increase the fan speed to reduce the temperature.
When the temperature of the FPGA continues to exceed the working range (such as a fan failure
condition), the FPGA power will be cut to protect the board.
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MAX10 FPGA

FPGA &
Environment
= oS Elb (=N  Temperature

Sensor

Eoatuband
Fan Speed goﬁraoq
Control USE
UL, e D
UART

Power Power Status
Monitor

Power
Power Control

Circuit

Figure 3-15 Block diagram of the system status monitor on DE25-Standard

B USB to UART for HPS Fabric

Please refer to section 3.9.3 for detailed.

3.7 12C Bus

There are many devices controlled by the i2¢ interface on the DE25-Standard board, such as Audio
codec, ADC sensor and accelerometer. Most of the devices on the board are connected to the i2¢ bus
named FPGA [12C_SCL/SDA, and this bus is also connected to the HPS 12C bus (HPS I2C SCL
/SDA), so users can use FPGA or HPS Fabric to access these devices. There is also an i2c bus
(CAM_12C _SCL/SDA) specifically used to connect to the MIPI connector for communication with
the connected MIPI camera. The pin assignment of the 12C bus is listed in Table 3-6.
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DE25-Standard 12C Diagram

Multi-Master and Multi-Slave

Agilex™ 5 HPS Peripheral

ADDR=0xA6/A7 ADDR=A2/A3

12C Slave 12C Slave
(3.3V) (3.3V)

12C Slave
(3.3V)

Accelerometor RTC in 2x3 Header

",:/ESS 'tzf HPS._I2C_SCL/SDA Level Shift I
(1.8V) il 1.8V to/from 3.3V HPS_I2C_SCL/SDA_3P3

P e e T T T e T T T e T e T T T e T e e L e e e e e e T s T e T T e e T s T 1
|

FPGA Peripheral

FPGA 12C | FPGA_12C_SCL/SDA

|
|
Master ; TS PY ° |
] ] ] ]
| I | |
12C Slave | 12C Slave 12C Slave 12C Slave 12C Slave 12C Slave |
c3v) M, gj\é)hi Vi(j.?)ln HDM(I3(.)3LYt) Chi G G3v) N
u o] eo- p
] MIPI Module : v et i BMC MAX10 HSMC :
FPGA 12C | v 12c_scussoa | ADDR=0x34 ADDR=0x40/0x41 ADDR=0x72/0x73 ADDR=0xBC/BD |
Master | (write only) (read only) |
(33V) NS R A SRR s e .
Figure 3-16 Control mechanism for the 12C multiplexer
Table 3-6 Pin Assignment of 12C Bus
Signal Name FPGA Pin No.  Description 1/O Standard
FPGA _12C_SCL PIN_BR112 FPGA I12C Clock 3.3V
FPGA_I12C_SDA PIN_BM109 FPGA I2C Data 3.3V
HPS_I2C_SCL PIN_K127 12C Clock of the first HPS 12C controller 1.8V
HPS_I2C_SDA PIN_M127 12C Data of the first HPS 12C controller 1.8V
CAM_I2C_SCL PIN_BF120 12C Clock of the second HPS 12C controller 3.3v
CAM_I2C_SDA PIN_BH118 12C Data of the second HPS 12C controller 3.3V

3.8 Peripherals Connected to the FPGA

This section describes the interfaces connected to the FPGA. Users can control or monitor different
interfaces with user logic from the FPGA.

3.8.1 User Push-buttons, Switches and LEDs

The board has four push-buttons connected to the FPGA, as shown in Figure 3-17 Connections
between the push-buttons and the Agilex 5 SoC FPGA. Schmitt trigger circuit is implemented and
act as switch debounce in Figure 3-18 for the push-buttons connected. The four push-buttons named
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KEYO0, KEY1, KEY2, and KEY3 coming out of the Schmitt trigger device are connected directly to
the Agilex 5 SoC FPGA. The push-button generates a low logic level when it is pressed (Active low).
Since the push-buttons are debounced, they can be used as reset inputs in a circuit.

VCC3P3

KEYO
KEYO
—O O Ly BWS59
KEY1
KEY1
- o, . dltera.
KEY2 74HC245 An Intel Company
. Y2y, crr1 Agilex™ 5
—O O——e CEY3 soc
JBE ——— CH71
- N
—0O  O—+———

Figure 3-17 Connections between the push-buttons and the Agilex 5 SoC FPGA

lPushbutton depressed lPushbutton released
Before

Debouncing ||||||||| |||||||
Schmitt Trigger

Debounced

<&
<

v

Figure 3-18 Switch debouncing

There are ten slide switches connected to the FPGA, as shown in Figure 3-19. These switches are not
debounced and to be used as level-sensitive data inputs to a circuit. Each switch is connected directly
and individually to the FPGA. When the switch is set to the DOWN position (towards the edge of the
board), it generates a low logic level to the FPGA. When the switch is set to the UP position, a high
logic level is generated to the FPGA
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altera

An Intel Company

Agilex™ 5
SOC

BR62 FK59 BK59 FMS'B BH59 FHGZ BP62 BM62 Logic"1”

=3
SRR

S 9 SW8 SW7 SW 65 SS 4 SW3 SW2 SW1 SWO0

y

B>

Logic"0"
Figure 3-19 Connections between the slide switches and the Agilex 5 SoC FPGA

There are also ten user-controllable LEDs connected to the FPGA. Each LED is driven directly and
individually by the Agilex 5 SoC FPGA; driving its associated pin to a “low” logic level to turn the
LED “on”. Figure 3-20 shows the connections between LEDs and Agilex 5 SoC FPGA. Table 3-7,
Table 3-8 and Table 3-9 list the pin assignment of user push-buttons, switches, and LEDs.

VCC2P5_VPP

PIN_CC71 M&M LEDO A A Q

PIN_CA71 |_LED1 N I4 LED1 .. .

R~

PIN_CH69 [-LED2 Ty LED2 o A

altera. ;o= e

LED4 KR LED4
PIN_CA62 I{] VNN

An Intel Company

[N

PIN_CC62 |LEDS Ty LEDS A A
Agilex™ 5 PIN.CF62 | LEDS 4 LEDG 4 s

SOC PIN_CH2 |-LEDZ I\ g LED7 o A |

PIN_CF59 |_LED8 R LED8
PINBH78 [-LEDY N1 LEDO . .

Figure 3-20 Connections between the LEDs and the Agilex 5 SoC FPGA
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Table 3-7 Pin Assignment of Slide Switches

Signal Name FPGA Pin No. Description I/O Standard
SWI[0] PIN_BM62 Slide Switch[0] 1.2V
SW[1] PIN_BP62 Slide Switch[1] 1.2V
SWI[2] PIN_BH62 Slide Switch[2] 1.2V
SW[3] PIN_BH59 Slide Switch[3] 1.2V
SWI[4] PIN_BM59 Slide Switch[4] 1.2V
SW[5] PIN_BK59 Slide Switch[5] 1.2V
SW[6] PIN_BU62 Slide Switch[6] 1.2V
SWI[T7] PIN_BR62 Slide Switch[7] 1.2V
SW[8] PIN_BU59 Slide Switch[8] 1.2V
SWI[9] PIN_BR59 Slide Switch[9] 1.2V

Table 3-8 Pin Assignment of Push-buttons

Signal Name FPGA Pin No. Description I/O Standard
KEY[0] PIN_BWS59 Push-button[0] 1.2V
KEY[1] PIN_CA59 Push-button[1] 1.2V
KEY[2] PIN_CF71 Push-button[2] 1.2V
KEY[3] PIN_CHT71 Push-button[3] 1.2V

Table 3-9 Pin Assignment of LEDs

Signal Name FPGA Pin No. Description 1/O Standard
LEDR[0] PIN_AA24 LED [0] 1.2v
LEDR[1] PIN_AB23 LED [1] 1.2V
LEDR[2] PIN_AC23 LED [2] 1.2v
LEDR[3] PIN_AD24 LED [3] 1.2V
LEDR[4] PIN_AG25 LED [4] 1.2V
LEDR[5] PIN_AF25 LED [5] 1.2V
LEDR[6] PIN_AE24 LED [6] 1.2V
LEDR[7] PIN_AF24 LED [7] 1.2V
LEDR[8] PIN_AB22 LED [8] 1.2V
LEDR[9] PIN_AC22 LED [9] 1.2v

3.8.2 7-segment Displays

The DE25-Standard board has six 7-segment displays. These displays are paired to display numbers
in various sizes. Figure 3-21 shows the connection of seven segments (common anode) to pins on
Agilex 5 SoC FPGA. The segment can be turned on or off by applying a low logic level or high logic
level from the FPGA, respectively.

Each segment in a display is indexed from 0 to 6, with corresponding positions given in Figure 3-21.
Table 3-10 shows the pin assignment of FPGA to the 7-segment displays.
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| A A HEXO[1]
A HEX0[2]

HEXO0[0]

HEXO[3]
HEXO0[4]

HEXO[5]

A A HEX0[6]

altera.

An Intel Company

Agilex™ 5

SOC

Figure 3-21 Connections between the 7-segment display HEX0 and the Agilex 5 SoC FPGA

Table 3-10 Pin Assignment of 7-segment Displays
I/O Standard

Signal Name FPGA Pin No.
HEXO0[0] PIN_BP81
HEXO[1] PIN_BM81
HEXO0[2] PIN_BM89
HEXO[3] PIN_BK89
HEXO0[4] PIN_BH92
HEXO[5] PIN_BM92
HEXO[6] PIN_BP92
HEX1[0] PIN_CA78
HEX1[1] PIN_BW78
HEX1[2] PIN_BU78
HEX1[3] PIN_BR78
HEX1[4] PIN_BU81
HEX1[5] PIN_BR81
HEX1[6] PIN_CA89
HEX2[0] PIN_BW89
HEX2[1] PIN_BU92
HEX2[2] PIN_BR92
HEX2[3] PIN_BU89
HEX2[4] PIN_BR89
HEX2[5] PIN_CF78
HEX2[6] PIN_CH78
HEX3I[0] PIN_CC81
HEX3[1] PIN_CA81
HEX3[2] PIN_CH81
HEX3I[3] PIN_CF81
HEX3[4] PIN_CF89
HEX3I[5] PIN_CH89
HEX3[6] PIN_CH92
HEX4[0] PIN_CF92
HEXA4[1] PIN_CA92
aslc DE25-Standard 27
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Description

Seven Segment Digit 0[0]
Seven Segment Digit 0[1]
Seven Segment Digit 0[2]
Seven Segment Digit 0[3]
Seven Segment Digit 0[4]
Seven Segment Digit 0[5]
Seven Segment Digit 0[6]
Seven Segment Digit 1[0]
Seven Segment Digit 1[1]
Seven Segment Digit 1[2]
Seven Segment Digit 1[3]
Seven Segment Digit 1[4]
Seven Segment Digit 1[5]
Seven Segment Digit 1[6]
Seven Segment Digit 2[0]
Seven Segment Digit 2[1]
Seven Segment Digit 2[2]
Seven Segment Digit 2[3]
Seven Segment Digit 2[4]
Seven Segment Digit 2[5]
Seven Segment Digit 2[6]
Seven Segment Digit 3[0]
Seven Segment Digit 3[1]
Seven Segment Digit 3[2]
Seven Segment Digit 3[3]
Seven Segment Digit 3[4]
Seven Segment Digit 3[5]
Seven Segment Digit 3[6]
Seven Segment Digit 4[0]
Seven Segment Digit 4[1]

1.2V
1.2V
1.2V
1.2V
1.2v
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
1.2v
1.2V
1.2V
1.2V
1.2V
1.2v
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
1.2V
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HEX4[2] PIN_CC92 Seven Segment Digit 4[2] 1.2V

HEX4[3] PIN_CL76 Seven Segment Digit 4[3] 1.2v
HEX4[4] PIN_CK76 Seven Segment Digit 4[4] 1.2V
HEXA4[5] PIN_CL82 Seven Segment Digit 4[5] 1.2v
HEX4[6] PIN_CK80 Seven Segment Digit 4[6] 1.2v
HEX5[0] PIN_CL85 Seven Segment Digit 5[0] 1.2V
HEX5[1] PIN_CK85 Seven Segment Digit 5[1] 1.2v
HEXS5[2] PIN_BK69 Seven Segment Digit 5[2] 1.2V
HEX5[3] PIN_BP71 Seven Segment Digit 5[3] 1.2v
HEX5[4] PIN_BH89 Seven Segment Digit 5[4] 1.2v
HEXS5[5] PIN_BH71 Seven Segment Digit 5[5] 1.2V
HEX5[6] PIN_BM69 Seven Segment Digit 5[6] 1.2v

3.8.3 2x20 GPIO Expansion Header

The board has one 40-pin expansion headers. The header has 36 user pins connected directly to the
Agilex 5 SoC FPGA. It also comes with DC +5V (VCCS5), DC +3.3V (VCC3P3), and two GND pins.
The maximum power consumption allowed for a daughter card connected to one GPIO ports is shown
in Table 3-11.

Table 3-11 Voltage and Max. Current Limit of Expansion Header(s)

Supplied Voltage Max. Current Limit
5V 1A
3.3v 1.5A

Each pin on the expansion headers is connected to two diodes and a resistor for protection against
high or low voltage level. Figure 3-22 shows the protection circuitry applied to all 36 data pins. Table
3-12 shows the pin assignment of the GPIO header.

VCC3P3

T I
I e e
L] ee
® e
® e
e e
® e
altera e
™ e e
n Intel Compan GPIO_0[35..0 36
An Intel Company [35..0] I ::
Agilex™ 5 ee
ee
sOC gye
e e
e e
e e
e e
e e
e e

Figure 3-22 Connections between the GPIO header and Agilex 5 SoC FPGA
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Table 3-12 Pin Assignment of Expansion Headers

Signal Name

GPIO[0]

GPIO[1]

GPIO[2]

GPIO[3]

GPIO[4]

GPIO[5]

GPIO[6]

GPIO[7]

GPIO[8]

GPIO[9]

GPIO[10]
GPIO[11]
GPIO[12]
GPIO[13]
GPIO[14]
GPIO[15]
GPIO[16]
GPIO[17]
GPIO[18]
GPIO[19]
GPIO[20]
GPIO[21]
GPIO[22]
GPIO[23]
GPIO[24]
GPIO[25]
GPIO[26]
GPIO[27]
GPIO[28]
GPIO[29]
GPIO[30]
GPIO[31]
GPIO[32]
GPIO[33]
GPIO[34]
GPIO[35]

FPGA Pin No.
PIN_BK31
PIN_BE43
PIN_BF29
PIN_BF40
PIN_BK28
PIN_BM31
PIN_BM28
PIN_BP31
PIN_BR31
PIN_BU28
PIN_BU31
PIN_BW28
PIN_BR22
PIN_BU19
PIN_BU22
PIN_BW19
PIN_BH28
PIN_BR28
PIN_BF36
PIN_BE29
PIN_BM22
PIN_BK22
PIN_BR19
PIN_BM19
PIN_BK19
PIN_BH19
PIN_BF25
PIN_CF9
PIN_CH12
PIN_CF12
PIN_CK2
PIN_CJ2
PIN_BE25
PIN_BF21
PIN_BF16
PIN_BE21

3.8.4 HSMC Connector

The board contains a High Speed Mezzanine Card (HSMC) interface to provide a mechanism for
extending the peripheral-set of an FPGA host board by means of add-on daughter cards, which can
address today’s high speed signaling requirements as well as low-speed device interface support. The
HSMC interface support JTAG, clock outputs and inputs, high-speed serial I/O (transceivers), and

[asic]
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GPIO Connection 0[0]
GPIO Connection 0[1]
GPIO Connection 0[2]
GPIO Connection 0[3]
GPIO Connection 0[4]
GPIO Connection 0[5]
GPIO Connection 0[6]
GPIO Connection 0[7]
GPIO Connection 0[8]
GPIO Connection 0[9]
GPIO Connection 0[10]
GPIO Connection 0[11]
GPIO Connection 0[12]
GPIO Connection 0[13]
GPIO Connection 0[14]
GPIO Connection 0[15]
GPIO Connection 0[16]
GPIO Connection 0[17]
GPIO Connection 0[18]
GPIO Connection 0[19]
GPIO Connection 0[20]
GPIO Connection 0[21]
GPIO Connection 0[22]
GPIO Connection 0[23]
GPIO Connection 0[24]
GPIO Connection 0[25]
GPIO Connection 0[26]
GPIO Connection 0[27]
GPIO Connection 0[28]
GPIO Connection 0[29]
GPIO Connection 0[30]
GPIO Connection 0[31]
GPIO Connection 0[32]
GPIO Connection 0[33]
GPIO Connection 0[34]
GPIO Connection 0[35]

I/O Standard
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3V
3.3v
3.3V
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single-ended. Signals on the HSMC port is shown in Figure 3-23. Table 3-13 shows the maximum
power consumption of the daughter card that connects to HSMC port.

-

Bank 1

JTAG
SMBus
CLKINO, CLKOUTO

Bank 2

Power
D(39:0)
-or-
D(3:0) + LVDS

CLKIN1, CLKOUT1

Bank 3

Power
D(79:40)

CLKIN2, CLKOUT2

Figure 3-23 HSMC Signal Bank Diagram

Table 3-13 Power Supply of the HSMC

Supplied Voltage Max. Current Limit
12V 1A
3.3v 1.5A

B Adjustable I/O Standards

The voltage level of the I/O pins on the HSMC connector can be adjusted to 3.3V, 2.5V or 1.8V using
JPS (The default setting is 2.5V). Because the HSMC 1/Os are connected to Bank 6E, 6F,6G and 6H
of the FPGA and the VCCIO voltage of these two banks are controlled by the header JP5, users can
use a jumper to select the input voltage of VCCIO6E~VCCIO6H to 3.3V, 2.5V and 1.8V to control
the voltage level of the I/O pins. Table 3-14 lists the jumper settings of the JP5. Table 3-16 shows all
the pin assignments of the HSMC connector.
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Table 3-14 Jumper Settings for different I/O Standards

JP3 Jumper Settings Setting Figure 10 Voltage of HSMC Connector (JP5)
ngc VCCI0

Short Pins 1 and 2 1.8V

Short Pins 3 and 4 2.5V

HSMC VCCiIO
1-2:1.8V
3.4
S-6

1215V
Y- x|\ &8
Short Pins 5 and 6 e i 3.3V (Default)

3V o
B JTAG Bypass Setting

The JTAG chain on the board supports JTAG interface extension to the HSMC connector so that the
JTAG device on the user's HSMC daughter card can be joined with JTAG chain on the board. Users
can enable this feature through the switch (SW10.3 ) on the board (see Figure 3-25 ). In the board's
default setting, the JTAG interface of the HSMC connector is bypassed to keep the board JTAG chain
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to maintain close loop.

Table 3-15 Jumper Settings for different I/O Standards

Board Reference  Signal Name Description Default

ON : Bypass the JTAG interface of the
HSMC connector into the JTAG

chain

OFF: Enable the JTAG interface of the
HSMC connector into the JTAG

chain

SW10.3 HSMC_JTAG_BYPASS _n ON (Bypass)

U

HSMC_JTAG_BYPASS_n
(Default "ON" to pass
HSMC JTAG Bus)

Figure 3-25 HSMC JTAG Bypass Setting Switch

B Single-emded I/O

One big difference between DE25-Standard and other previous DE series is that most FPGA 1/O
connected with HSMC connector can only use single-ended I/0 standard because they are connected
to the HVIO bank of Agilex 5 SoC. Other differential signal formats will not supported on this
board.

B High Speed GTS Transceivers
Finally, there are 4 pair GTS transceivers connected to the Agilex SoC FPGA on the HSMC connector

and the maximum transmission speed is 10 Gbps NRZ (TBD). User can use these GTS transceivers
on high speed communication interface.
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Table 3-16 Pin Assignments for HSMC connector

Board Signal Name FPGA Pin

HSMC_DI0]

HSMC_DI[1]

HSMC_DI[2]

HSMC_DI[3]

HSMC_DI4]

HSMC_DI5]

HSMC_DI6]

HSMC_DI[7]

HSMC_DI8]

HSMC_DI9]

HSMC_D[10]
HSMC_DI[11]
HSMC_D[12]
HSMC_D[13]
HSMC_D[14]
HSMC_D[15]
HSMC_D[16]
HSMC_D[17]
HSMC_D[18]
HSMC_D[19]
HSMC_D[20]
HSMC_D[21]
HSMC_D[22]
HSMC_D[23]
HSMC_D[24]
HSMC_D[25]
HSMC_D[26]
HSMC_D[27]
HSMC_D[28]
HSMC_D[29]
HSMC_D[30]
HSMC_D[31]
HSMC_D[32]
HSMC_DI[33]
HSMC_D[34]
HSMC_DI[35]
HSMC_D[36]
HSMC_DI[37]
HSMC_D[38]
HSMC_D[39]
HSMC_D[40]
HSMC_D[41]
HSMC_D[42]

[asic]
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No.
PIN_AU129
PIN_AR129
PIN_AN129
PIN_AL129
PIN_AU126
PIN_AR126
PIN_AN126
PIN_AL126
PIN_AT135
PIN_AP135
PIN_AM135
PIN_AK135
PIN_AT133
PIN_AP133
PIN_AM133
PIN_AK133
PIN_AT120
PIN_V18
PIN_W2
PIN_V37
PIN_AP120
PIN_BF107
PIN_BF104
PIN_K34
PIN_F34
PIN_K37
PIN_H37
PIN_P34
PIN_M37
PIN_Y34
PIN_Y15
PIN_AK32
PIN_M34
PIN_AL32
PIN_AK21
PIN_AG29
PIN_AL16
PIN_AL29
PIN_AJ1
PIN_AL25
PIN_ABS8
PIN_AK25
PIN_Y8
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CMOS I/0
CMOsS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOsS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOsS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOsS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
CMOS I/0
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I/0 Standard

Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5

HSMC Pin Defined
Name
HSMC_DI[0]
HSMC_D[1]
HSMC_D[2]
HSMC_DI[3]
HSMC_TX_D_P[0]
HSMC_TX_D_NI[0]
HSMC_RX_D_P[0]
HSMC_RX_D_NI[0]
HSMC_TX_D_P[1]
HSMC_TX_D_N[1]
HSMC_RX_D_P[1]
HSMC_RX_D_N[1]
HSMC_TX_D_P[2]
HSMC_TX_D_N[2]
HSMC_RX_D_P[2]
HSMC_RX_D_N[2]
HSMC_TX_D_P[3]
HSMC_TX_D_NI[3]
HSMC_RX_D_P[3]
HSMC_RX_D_NI[3]
HSMC_TX_D_P[4]
HSMC_TX_D_N[4]
HSMC_RX_D_P[4]
HSMC_RX_D_N[4]
HSMC_TX_D_P[5]
HSMC_TX_D_NI[5]
HSMC_RX_D_P[5]
HSMC_RX_D_NI[5]
HSMC_TX_D_P[6]
HSMC_TX_D_NI[6]
HSMC_RX_D_P[6]
HSMC_RX_D_NI[6]
HSMC_TX_D_P[7]
HSMC_TX_D_NI[7]
HSMC_RX_D_P[7]
HSMC_RX_D_NI[7]
HSMC_TX_D_P[8]
HSMC_TX_D_NI[8]
HSMC_RX_D_P[8]
HSMC_RX_D_NI[8]
HSMC_TX_D_P[9]
HSMC_TX_D_NI[9]
HSMC_RX_D_P[9]
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HSMC_D[43]
HSMC_D[44]
HSMC_D[45]
HSMC_D[46]
HSMC_DI[47]
HSMC_D[48]
HSMC_DI[49]
HSMC_DI[50]
HSMC_DI[51]
HSMC_DI[52]
HSMC_DI[53]
HSMC_DI[54]
HSMC_DI[55]
HSMC_DI[56]
HSMC_DI[57]
HSMC_DI[58]
HSMC_DI[59]
HSMC_DI[60]
HSMC_DI[61]
HSMC_DI[62]
HSMC_DI[63]
HSMC_D[64]
HSMC_DI[65]
HSMC_D[66]
HSMC_DI[67]
HSMC_DI[68]
HSMC_DI[69]
HSMC_D[70]
HSMC_D[71]
HSMC_D[72]
HSMC_D[73]
HSMC_D[74]
HSMC_D[75]
HSMC_D[76]
HSMC_B5B_DI[0]
HSMC_B5B_D[1]
HSMC_CLKINO
HSMC_CLKIN1
HSMC_CLKIN2
FPGA_I2C_SCL
FPGA_I2C_SDA

PIN_AK16
PIN_AF2
PIN_AG13
PIN_AB4
PIN_AHS
PIN_AD1
PIN_AH4
PIN_AD2
PIN_AE4
PIN_V8
PIN_T15
PIN_Y4
PIN_T34
PIN_AA1
PIN_T37
PIN_AC43
PIN_AC36
PIN_Y27
PIN_AG36
PIN_Y24
PIN_AB27
PIN_AB18
PIN_AB24
PIN_T8
PIN_V27
PIN_U1
PIN_AG21
PIN_T18
PIN_T27
PIN_T4
PIN_AJ2
PIN_R2
PIN_AB15
PIN_P15
PIN_BF107
PIN_BF104
PIN_V18
PIN_W2
PIN_V37
PIN_AU126
PIN_AR126

HSMC_GTS_TX_P[0] PIN_AU129

HSMC_GTS_TX_P[1] PIN_AR129

HSMC_GTS_TX_P[2] PIN_AN129
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CMOS /O

CMOS /0

CMOS /O

CMOS /O

CMOS /0

CMOS /O

CMOS /0

CMOS /O

CMOS /0

CMOS /0

CMOS /O

CMOS /0

CMOS /O

CMOS /O

CMOS /O

CMOS /0

CMOS /0

CMOS /O

CMOS /0

CMOS /O

CMOS /0

CMOS /0

CMOS /O

CMOS /0

CMOS /0

CMOS /O

CMOS /O

CMOS /0

CMOS /0

CMOS /0

CMOS /o

CMOS /O

CMOS /0

CMOS /o

CMOS /0

CMOS /0

Dedicated clock input
Dedicated clock input
Dedicated clock input
Management serial clock
Management serial data
GTS Transceiver TX bit 0

GTS Transceiver TX bit 1

GTS Transceiver TX bit 1
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Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
Depend on JP5
3.3v

3.3v

HIGH SPEED

DIFFERENTIAL I/O

HIGH SPEED

DIFFERENTIAL I/O

HIGH SPEED

DIFFERENTIAL I/O

HSMC_RX_D_N[9]
HSMC_TX_D_P[10]
HSMC_TX_D_N[10]
HSMC_RX_D_P[10]
HSMC_RX_D_N[10]
HSMC_TX_D_P[11]
HSMC_TX_D_N[11]
HSMC_RX_D_P[11]
HSMC_RX_D_N[11]
HSMC_TX_D_P[12]
HSMC_TX_D_N[12]
HSMC_RX_D_P[12]
HSMC_RX_D_N[12]
HSMC_TX_D_P[13]
HSMC_TX_D_N[13]
HSMC_RX_D_P[13]
HSMC_RX_D_N[13]
HSMC_TX_D_P[14]
HSMC_TX_D_N[14]
HSMC_RX_D_P[14]
HSMC_RX_D_N[14]
HSMC_TX_D_P[15]
HSMC_TX_D_N[15]
HSMC_RX_D_P[15]
HSMC_RX_D_N[15]
HSMC_TX_D_P[16]
HSMC_TX_D_N[16]
HSMC_RX_D_P[16]
HSMC_RX_D_N[16]
HSMC_CLKOUTO
HSMC_CLKOUT_P1
HSMC_CLKOUT_N1
HSMC_CLKIN_N1
HSMC_CLKOUT_P2
HSMC_CLKOUT_N2
HSMC_CLKIN_N2
HSMC_CLKINO
HSMC_CLKIN_P1
HSMC_CLKIN_P2
HSMC_SCL
HSMC_SDA
HSMC_XCVR_TX_P[
0]
HSMC_XCVR_TX_P[
1]
HSMC_XCVR_TX_P[
2]
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HSMC_GTS_TX_P[3] PIN_AL129
HSMC_GTS_RX_P[0] PIN_AT135
HSMC_GTS_RX_P[1] PIN_AP135
HSMC_GTS_RX_P[2] PIN_AM135
HSMC_GTS_RX_P[3] PIN_AK135
HSMC_GTS_RX_REF PIN_AT120
CLK_P

HSMC_GTS_REFCLK PIN_AP120
P

GTS Transceiver TX bit 3

GTS Transceiver RX bit 0

GTS Transceiver RX bit 1

GTS Transceiver RX bit 1

GTS Transceiver RX bit 3

GTS RX Reference Clock

GTS Reference Clock

3.8.5 24-bit Audio CODEC

HIGH SPEED
DIFFERENTIAL I/O
HIGH SPEED
DIFFERENTIAL I/O
HIGH SPEED
DIFFERENTIAL I/O
HIGH SPEED
DIFFERENTIAL I/O
HIGH SPEED
DIFFERENTIAL I/O
CML

CML

HSMC_XCVR_TX_P[
3]
HSMC_XCVR_RX_P[
0]
HSMC_XCVR_RX_P[
1]
HSMC_XCVR_RX_P[
2]
HSMC_XCVR_RX_P[
3]
HSMC_XCVR_RX_P[
7]
HSMC_XCVR_RX_P[
6]

The DE25-Standard board offers high-quality 24-bit audio via the Analog Devices SSM2603 (same
function as Wolfson WM8731) audio CODEC (Encoder/Decoder). This chip supports microphone-
in, line-in, and line-out ports, with adjustable sample rate from 8 kHz to 96 kHz. The WM8731 is
controlled via serial I2C bus, which is connected to HPS or Agilex 5 SoC FPGA through an 12C
multiplexer. The connection of the audio circuitry to the FPGA is shown in Figure 3-26, and the
associated pin assignment to the FPGA is listed in Table 3-17. More information about the WM8731
codec is available in its datasheet, which can be found on the manufacturer’s website, or in the
directory “\datasheets\Audio CODEC” of DE25-Standard System CD.

altera.

An Intel Company

Agilex™ 5
SOC

V.

Uz
SSM2603
2D KK P XTI/MCLK
AUD_BCLK
= >
AUD_DACDAT
= P DACDAT
AUD_DACLRCK »| DACLRCK
AUD_ADCDAT
= ADCDAT
AUD_ADCLRCK »! ADCLRCK

tee

Mic In
J1

LineIn
J2

Line Out
J3

Figure 3-26 Connections between the FPGA and audio CODEC

Table 3-17 Pin Assignment of Audio CODEC

Signal Name
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User Manual
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AUD_ADCLRCK PIN_CK88
AUD_ADCDAT PIN_CL91
AUD_DACLRCK PIN_CK94
AUD_DACDAT PIN_CL88
AUD_XCK PIN_CK97
AUD_BCLK PIN_CL97
FPGA_I2C_SCL PIN_BR1120r PIN_E23

Audio CODEC ADC LR Clock

Audio CODEC ADC Data

Audio CODEC DAC LR Clock

Audio CODEC DAC Data
Audio CODEC Chip Clock

Audio CODEC Bit-stream Clock

12C Clock

FPGA_I2C_SDA

3.8.6 HDMI Output

The development board provides High Performance HDMI Transmitter via the Analog Devices
ADV7513 which incorporates HDMI v1.4 features, including 3D video support, and 165 MHz
supports all video formats up to 1080p and UXGA. The ADV7513 is controlled via a serial 12C bus
interface, which is connected to pins on the Cyclone V SoC FPGA. A schematic diagram of the audio
circuitry is shown in Figure 3-27. Detailed information on using the ADV7513 HDMI TX is available

PIN_BM109 or PIN_C24

12C Data

1.2V
1.2v
1.2V
1.2V
1.2V
1.2V
3.3V
3.3V

on the manufacturer’s website, or under the Datasheets\HDMI folder on the Kit System CD.

Table 3-18 lists the HDMI Interface pin assignments and signal names relative to the FPGA.

altera.

An Intel Company

Agilex™ 5

HDMI_TX_D[23:0]

HDMI_TX_CLK

v

HDMI_TX_HS

v

HDMI_TX_VS

\ 4

HDMI_TX_DE

v

HDMI_I250

v

TMDS_TXC

TMDS_TX0

HDMI MCLK

d HDMI-TX
TMDS_TX1

soc HDMI_LRCLK

v

TMDS _TX2

HDMI_SCLK

v

HDMI_TX_INT

v

A

FPGA_I2C_SDA

A

FPGA_I2C_SCL

»
»

»
»

Figure 3-27 Connections between the FPGA and HDMI Transmitter Chip

Table 3-18 Pin Assignment of HMDI

Signal Name FPGA Pin No.
HDMI_TX_DO PIN_CD134
HDMI_TX_D1 PIN_CD135
HDMI_TX_D2 PIN_CG134
aslc DE25-Standard 36
waw.ceraseeom  User Manual

Description

Video Data bus
Video Data bus
Video Data bus

I/O Standard
3.3v
3.3v
3.3v
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HDMI_TX_D3 PIN_CG135 Video Data bus 3.3V

HDMI_TX_D4 PIN_CH132 Video Data bus 3.3V
HDMI_TX_D5 PIN_CF132 Video Data bus 3.3V
HDMI_TX_D6 PIN_CF128 Video Data bus 3.3V
HDMI_TX_D7 PIN_CK134 Video Data bus 3.3V
HDMI_TX_D8 PIN_CL125 Video Data bus 3.3V
HDMI_TX_D9 PIN_CF121 Video Data bus 3.3V
HDMI_TX_D10 PIN_CF118 Video Data bus 3.3V
HDMI_TX_D11 PIN_BU118 Video Data bus 3.3V
HDMI_TX_D12 PIN_BR118 Video Data bus 3.3V
HDMI_TX_D13 PIN_CA118 Video Data bus 3.3V
HDMI_TX_D14 PIN_BW118 Video Data bus 3.3V
HDMI_TX_D15 PIN_CL128 Video Data bus 3.3V
HDMI_TX_D16 PIN_CL130 Video Data bus 3.3V
HDMI_TX_D17 PIN_CK125 Video Data bus 3.3V
HDMI_TX_D18 PIN_CK128 Video Data bus 3.3V
HDMI_TX_D19 PIN_BF111 Video Data bus 3.3V
HDMI_TX_D20 PIN_BH109 Video Data bus 3.3V
HDMI_TX_D21 PIN_BE115 Video Data bus 3.3V
HDMI_TX_D22 PIN_BF115 Video Data bus 3.3V
HDMI_TX_D23 PIN_BU109 Video Data bus 3.3V
HDMI_TX_CLK PIN_CH59 Video Clock 3.3V
HDMI_TX_DE PIN_BK109 Data Enable Signal for Digital Video. 3.3V
HDMI_TX_HS PIN_BR109 Horizontal Synchronization 3.3V
HDMI_TX_VS PIN_BE107 Vertical Synchronization 3.3V
HDMI_TX_INT PIN_BE111 Interrupt Signal 3.3V
HDMI_I2S PIN_BK118 I12S Channel 0 Audio Data Input 3.3V
HDMI_MCLK PIN_BM118 Audio Reference Clock Input 3.3V
HDMI_LRCLK PIN_BP112 Audio Left/Right Channel Signal Input [3.3V
HDMI_SCLK PIN_BM112 12S Audio Clock Input 3.3V
FPGA_I12C_SCL PIN_BR112 FPGA 12C Clock 3.3V
FPGA_I2C_SDA PIN_BM109 FPGA 12C Data 3.3V

3.8.7 TV Decoder

The DE25-Standard board is equipped with an Analog Device ADV7180 TV decoder chip. The
ADV7180 is an integrated video decoder which automatically detects and converts a standard analog
baseband television signals (NTSC, PAL, and SECAM) into 4:2:2 component video data, which is
compatible with the 8-bit ITU-R BT.656 interface standard. The ADV7180 is compatible with wide
range of video devices, including DVD players, tape-based sources, broadcast sources, and
security/surveillance cameras.

The registers in the TV decoder can be accessed and set through the serial 12C bus by the Agilex 5
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SoC FPGA or HPS. Note that the I2C address W/R of the TV decoder (U4) is 0x40/0x41. The pin
assignment of TV decoder is listed in Table 3-19. More information about the ADV7180 is available
on the manufacturer’s website, or in the directory \DE1 SOC datasheets\Video Decoder of DE25-
Standard System CD.

ADV7180
TD_DATA[7..0]
¢ P[7..0]
TD_VS
< VS
altera. - ’
< HS
™ TD_CLK27 "
An Intel Company < LLC AN1 [4— )
TD_RESET_N > BESET P
i ™ RCA JACK
Agllex 5 12C_SCLK Bl scLK
SOC
I12C_SDAT
b P SDAT
0SC 28MHz P{ XTAL

Table 3-19 Pin Assignment of TV Decoder

Figure 3-28 Connections between the FPGA and TV Decoder

Signal Name FPGA Pin No. Description I/0 Standard
TD_DATA [0] PIN_BF72 TV Decoder Data[0] 3.3V
TD_DATA [1] PIN_BE75 TV Decoder Data[1] 3.3V
TD_DATA [2] PIN_BE79 TV Decoder Data[2] 3.3V
TD_DATA [3] PIN_BF83 TV Decoder Data[3] 3.3V
TD_DATA [4] PIN_BE83 TV Decoder Data[4] 3.3V
TD_DATA [5] PIN_BE86 TV Decoder Data[5] 3.3V
TD_DATA [6] PIN_BF86 TV Decoder Data[6] 3.3V
TD_DATA[7] PIN_BF90 TV Decoder Data[7] 3.3V
TD_HS PIN_BE93 TV Decoder H_SYNC 3.3V
TD_VS PIN_BE96 TV Decoder V_SYNC 3.3V
TD_CLK27 PIN_BF75 TV Decoder Clock Input. 3.3V
TD_RESET_N PIN_BF93 TV Decoder Reset 3.3V
FPGA_I2C_SCL PIN_BR112 12C Clock 3.3v
FPGA_I2C_SDA PIN_BM109 12C Data 3.3V

3.8.8 IR Receiver

The board comes with an infrared remote-control receiver module (model: IRM-V538/TR1), whose
datasheet is provided in the directory \Datasheets\ IR Receiver and Emitter of DE25-Standard system

aslicC
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CD. The remote control, which is optional and can be ordered from the website, has an encoding chip
(uPD6121G) built-in for generating infrared signals. Figure 3-29 shows the connection of IR receiver
to the FPGA. Table 3-20 shows the pin assignment of IR receiver to the FPGA.

VCC3P3

u3s

altera.

Level

An Intel Company RDA_RXD »
' u
Ag"exm 5 Translator
s0C veesps O———

GND

CHASSIS

t

Figure 3-29 Connection between the FPGA and IR Receiver

Table 3-20 Pin Assignment of IR Receiver

Signal Name FPGA Pin No. Description I/0 Standard
IRDA_RXD PIN_BH81 IR Receiver 1.2V

3.8.9 IR Emitter LED
The board has an IR emitter LED for IR communication, which is widely used for operating television
device wirelessly from a short line-of-sight distance. It can also be used to communicate with other
systems by matching this IR emitter LED with another IR receiver on the other side. Figure 3-30
shows the connection of IR emitter LED to the FPGA. Table 3-21 shows the pin assignment of IR
emitter LED to the FPGA.

VCC3P3

IR Emitter LED

N

HE8050G

altera.

An Intel Company

Agilex™ 5
SOC

IRDA_TXD
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Signal Name

IRDA_TXD

Figure 3-30 Connection between the FPGA and IR emitter LED

Table 3-21 Pin Assignment of IR Emitter LED

PIN_BK78

3.8.10 DDR4 Memory

The board supports 1GB of DDR4 SDRAM comprising of two x16 bit DDR4 devices for FPGA or
HPS fabric. The I/O bank where DDR4 is located can implement Intel Agilex 5 FPGA EMIF IP with
the Hard Processor Subsystem (HPS). If no HPS EMIF IP is used in a system, the DDR4A bank can
be used for the EMIF IP of the FPGA. The DDR4 SDRAM on the board can run at the fastest clock

frequency of 1200MHz clock

Figure 3-31 shows the connections between the DDR4 and Agilex 5 SoC FPGA. Table 3-22 lists the

FPGA Pin No. Description

IR Emitter

pin assignment of DDR4 and its description with I/O standard.

altera.’

An Intel Company

Agilex™ 5

SOC

I/0 Standard

1.2V

T

Signal Name

DDR4_A[0]
DDR4_A[1]
DDR4_A[2]
DDR4_A[3]
DDR4_A[4]
DDR4_A[5]
DDR4_A[6]

aslicC
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FPGA Pin No. Description

PIN_T114
PIN_P114
PIN_V117
PIN_T117
PIN_M114
PIN_K114
PIN_V108

Datax 16
>
DDR4 Device
B
Address & Command
>
Data x 16 DDR4 Device
< >
»
uiz
DDR4_REFCLK_p/n (150Mhz) | programmable Clock
Generator
Figure 3-31 Connections between FPGA and DDR4
Table 3-22 Pin Assignment of DDR4 Memory
I/O Standard

DDR4 Address[0] SSTL-12
DDR4 Address[1] SSTL-12
DDR4 Address[2] SSTL-12
DDR4 Address[3] SSTL-12
DDR4 Address[4] SSTL-12
DDR4 Address[5] SSTL-12
DDR4 Address[6] SSTL-12
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DDR4_A[7]
DDR4_A[8]
DDR4_A[9]
DDR4_A[10]
DDR4_A[11]
DDR4_A[12]
DDR4_A[13]
DDR4_A[14]
DDR4_A[15]
DDR4_A[16]
DDR4_BA[0]
DDR4_BA[1]
DDR4_BG[0]
DDR4_CKE
DDR4_CK

DDR4_CK_N

DDR4_CS_N
DDR4_DBI_N[0]
DDR4_DBI_N[1]
DDR4_DBI_N[2]
DDR4_DBI_N[3]
DDR4_DQ[0]
DDR4_DQ[1]
DDR4_DQ[2]
DDR4_DQ[3]
DDR4_DQ[4]
DDR4_DQ[5]
DDR4_DQ[6]
DDR4_DQ[7]
DDR4_DQ[8]
DDR4_DQ[9]
DDR4_DQ[10]
DDR4_DQ[11]
DDR4_DQ[12]
DDR4_DQ[13]
DDR4_DQ[14]
DDR4_DQ[15]
DDR4_DQ[16]
DDR4_DQ[17]
DDR4_DQ[18]
DDR4_DQ[19]
DDR4_DQ[20]
DDR4_DQ[21]
DDR4_DQ[22]

aslc DE25-Standard
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PIN_T108
PIN_T105
PIN_P105
PIN_M105
PIN_K105
PIN_AG111
PIN_Y114
PIN_AB114
PIN_AK107
PIN_AK104
PIN_AB108
PIN_Y105
PIN_AB105
PIN_F105
PIN_H108

PIN_F108

PIN_K117
PIN_B119
PIN_AC90
PIN_V87
PIN_H87
PIN_B128
PIN_A116
PIN_A128
PIN_B116
PIN_B130
PIN_B113
PIN_A130
PIN_A113
PIN_AG100
PIN_Y98
PIN_AG104
PIN_Y95
PIN_AC96
PIN_Y87
PIN_AC100
PIN_Y84
PIN_T95
PIN_K84
PIN_P95
PIN_M84
PIN_T98
PIN_V98
PIN_T84

41

DDR4 Address[7]
DDR4 Address[8]
DDR4 Address|[9]
DDR4 Address[10]
DDR4 Address|[11]
DDR4 Address[12]
DDR4 Address[13]
DDR4 Address[14]
DDR4 Address[15]
DDR4 Address[16]
DDR4 Bank Address[0]
DDR4 Bank Address[1]
Bank Group Select[0]
DDR4 Clock Enable

DDR4 Clock p

DDR4 Clock

DDR4 Chip Select
Data Bus Inversion[0]
Data Bus Inversion[1]
Data Bus Inversion[2]
Data Bus Inversion[3]
DDR4 Data[0]

DDR4 Data[1]

DDR4 Data[2]

DDR4 Data[3]

DDR4 Data[4]

DDR4 Data[5]

DDR4 Data[6]

DDR4 Data[7]

DDR4 Data[8]

DDR4 Data[9]

DDR4 Data[10]

DDR4 Data[11]

DDR4 Data[12]

DDR4 Data[13]

DDR4 Data[14]

DDR4 Data[15]

DDR4 Data[16]

DDR4 Data[17]

DDR4 Data[18]

DDR4 Data[19]

DDR4 Data[20]

DDR4 Data[21]

DDR4 Data[22]

SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
SSTL-12
DIFFERENTIAL 1.2-V
SSTL
DIFFERENTIAL 1.2-V
SSTL
SSTL-12
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
1.2-V POD
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DDR4_DQ[23] PIN_P84 DDR4 Data[23] 1.2-V POD

DDR4_DQ[24] PIN_M98 DDR4 Data[24] 1.2-V POD
DDR4_DQ[25] PIN_D84 DDR4 Data[25] 1.2-V POD
DDR4_DQ[26] PIN_K98 DDR4 Data[26] 1.2-V POD
DDR4_DQ[27] PIN_K87 DDR4 Data[27] 1.2-V POD
DDR4_DQ[28] PIN_F98 DDR4 Data[28] 1.2-V POD
DDR4_DQ[29] PIN_F84 DDR4 Data[29] 1.2-V POD
DDR4_DQ[30] PIN_H98 DDR4 Data[30] 1.2-V POD
DDR4_DQ[31] PIN_M87 DDR4 Data[31] 1.2-V POD
DDR4_DQS_NJ[0] PIN_A125 DIFFERENTIAL 1.2-V
DDR4 Data Strobe n[0]
POD
DDR4_DQS_NI[1] PIN_AG93 DIFFERENTIAL 1.2-V
DDR4 Data Strobe n[1]
POD
DDR4_DQS_N[2] PIN_M95 DIFFERENTIAL 1.2-V
DDR4 Data Strobe n[2]
POD
DDR4_DQS_N[3] PIN_D95 DIFFERENTIAL 1.2-V
DDR4 Data Strobe n[3]
POD
DDR4_DQSJ[0] PIN_B122 DIFFERENTIAL 1.2-V
DDR4 Data Strobe p[0]
POD
DDR4_DQSI[1] PIN_AG90 DIFFERENTIAL 1.2-V
DDR4 Data Strobe p[1]
POD
DDR4_DQS[2] PIN_K95 DIFFERENTIAL 1.2-V
DDR4 Data Strobe p[2]
POD
DDR4_DQSJ[3] PIN_F95 DIFFERENTIAL 1.2-V
DDR4 Data Strobe p[3]
POD
DDR4_ODT PIN_F114 DDR4 On-die Termination SSTL-12
DDR4_PAR PIN_K108 DDR4 Command and Address SSTL-12
Parity Input
DDR4_RESET_N PIN_H117 DDR4 Reset SSTL-12
DDR4_ACT_N PIN_M117 DDR4 Activation Command Input [SSTL-12
DDR4_ALERT_N PIN_Y108 DDR4 Register ALERT_n output 1.2V
DDR4_RzQ PIN_AK111 External reference ball for output 1.2V
drive calibration
DDR4_REFCLK_p PIN_AB117 1.2V TRUE
DDR4 Reference Clock p DIFFERENTIAL
SIGNALING

3.8.11 SDRAM Memory

The board features 64MB of SDRAM with a single 64MB (32Mx16) SDRAM chip. The chip consists
of 16-bit data line, control line, and address line connected to the FPGA. This chip uses the 1.8V
LVCMOS signaling standard. Connections between the FPGA and SDRAM are shown in Figure
3-32, and the pin assignment is listed in Table 3-23.
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32Mx16 SDRAM

DRAM_DQ[15..0]
DRAM_ADDR[12..0]

4 D[15.0]

F 3

N A[12.0]
DRAM_BAL.O] SRS
- DRAM_CLK cLK
DRAM_CKE
N CKE
An Intel Company DRAM_LDQM
= 4 LDOQM
DRAM_UDQM
. TM — Q UDQM
Agilex™ 5 oRamWE N [
SOC DRAM_CAS_N e
DRAM_RAS_N ARAS
DRAM_CS_N N s
v

Figure 3-32 Connections between the FPGA and SDRAM

Table 3-23 Pin Assignment of SDRAM

Signal Name FPGA Pin No. Description 1/0 Standard
DRAM_ADDR[0] PIN_F27 SDRAM Address[0] 1.8V
DRAM_ADDR([1] PIN_F24 SDRAM Address[1] 1.8V
DRAM_ADDR[2] PIN_H27 SDRAM Address[2] 1.8V
DRAM_ADDRJ[3] PIN_D24 SDRAM Address|[3] 1.8V
DRAM_ADDR[4] PIN_H18 SDRAM Address[4] 1.8V
DRAM_ADDR([5] PIN_D15 SDRAM Address|[5] 1.8V
DRAM_ADDR][6] PIN_F18 SDRAM Address|[6] 1.8V
DRAM_ADDR[7] PIN_F15 SDRAM Address[7] 1.8V
DRAM_ADDR][8] PIN_K8 SDRAM Address|[8] 1.8V
DRAM_ADDR[9] PIN_F8 SDRAM Address[9] 1.8V
DRAM_ADDRI[10] PIN_C2 SDRAM Address[10] 1.8V
DRAM_ADDR[11] PIN_A17 SDRAM Address[11] 1.8V
DRAM_ADDR[12] PIN_D4 SDRAM Address[12] 1.8V
DRAM_DQJ0] PIN_A14 SDRAM Data[0] 1.8V
DRAM_DQJ1] PIN_A11 SDRAM Data[1] 1.8V
DRAM_DQ[2] PIN_B14 SDRAM Data[2] 1.8V
DRAM_DQJ3] PIN_B11 SDRAM Data[3] 1.8V
DRAM_DQ[4] PIN_A20 SDRAM Data[4] 1.8V
DRAM_DQ[5] PIN_A8 SDRAM Data[5] 1.8V
DRAM_DQJ6] PIN_A23 SDRAM Data[6] 1.8V
DRAM_DQ[7] PIN_B4 SDRAM Data[7] 1.8V
DRAM_DQJ8] PIN_B20 SDRAM Data[8] 1.8V
DRAM_DQ[9] PIN_B23 SDRAM Data[9] 1.8V
DRAM_DQ[10] PIN_B26 SDRAM Data[10] 1.8V
DRAM_DQ[11] PIN_B30 SDRAM Data[11] 1.8V
aslc DE25-Standard 43 www.terasic.com

WWw. CErasic.com User Manual June 7, 2024


file:///C:/Users/user/AppData/Roaming/Users/Chung-Chieh%20Wei/AppData/Roaming/Microsoft/Word/Download/參考/05.14.2014/參考/04.11.2014/參考/03.14.2014/參考/03.14.2014/參考/03.13.2014/參考/03.07.2014/參考/02.19.2014/www.terasic.com
http://www.terasic.com/

DRAM_DQ[12]
DRAM_DQJ[13]
DRAM_DQ[14]
DRAM_DQ[15]
DRAM_BA[0]
DRAM_BA[1]
DRAM_LDQM
DRAM_UDQM
DRAM_RAS_N
DRAM_CAS_N
DRAM_CKE
DRAM_CLK
DRAM_WE_N
DRAM_CS_N

PIN_A39
PIN_A30
PIN_A35
PIN_A33
PIN_D34
PIN_F4
PIN_K4
PIN_G2
PIN_G1
PIN_J1
PIN_B35
PIN_B39
PIN_J2
PIN_H8

SDRAM Data[12]

SDRAM Data[13]

SDRAM Data[14]

SDRAM Data[15]

SDRAM Bank Address[0]
SDRAM Bank Address|[1]
SDRAM byte Data Mask[0]
SDRAM byte Data Mask[1]
SDRAM Row Address Strobe
SDRAM Column Address Strobe
SDRAM Clock Enable
SDRAM Clock

SDRAM Write Enable
SDRAM Chip Select

3.8.12 A/D Converter and 2x5 Header

The DE25-Standard has an analog-to-digital converter (LTC2308), which features low noise, eight-
channel CMOS 12-bit. This ADC offers conversion throughput rate up to S00KSPS. The analog input
range for all input channels can be 0 V to 4.096V. The internal conversion clock allows the external
serial output data clock (SCLK) to operate at any frequency up to 40MHz. It can be configured to
accept eight input signals at inputs ADC INO through ADC IN7. These eight input signals are

connected to a 2x5 header, as shown in Figure 3-33.

More information about the A/D converter chip is available in its datasheet. It can be found on

1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V
1.8V

manufacturer’s website or in the directory \datasheet of DE25-Standard system CD.

Figure 3-34 shows the connections between the FPGA, 2x5 header, and the A/D converter. Table

aslicC

VCC5
ADC_IN1
ADC_IN3

ADC_IN5
ADC_IN7

ADC_INO
ADC_IN2
ADC_IN4

ADC_IN6
GND

Figure 3-33 Signals of the 2x5 Header
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3-24 shows the pin assignment of A/D converter.

LTC2308CUF
= Qltera
— ™
ADC_DIN
DIN An Intel Company

ADC_DOUT
H ™
ADC_CS_N Agilex™5
ADC_IN6 SOC

Figure 3-34 Connections between the FPGA, 2x5 header, and the A/D converter

Table 3-24 Pin Assignment of ADC

Signal Name FPGA Pin No. Description 1/O Standard
ADC_CONVST PIN_BP22 Conversion Start 3.3v
ADC_DOUT PIN_CK4 Digital data input 3.3V
ADC_DIN PIN_BF32 Digital data output 3.3V
ADC_SCLK PIN_CH4 Digital clock input 3.3V

3.8.13 MIPI Connector

The Agilex 5 devices offer native mobile industry processor interface (MIPI) D-PHY. This support
complies to MIPI D-PHY version 2.5, and allows transmission or reception of data with MIPI D-PHY
interfaces. It provides the PHY-protocol interface (PPI) to connect with camera serial interface (CSI)
and display serial interface (DSI) applications.

The board also provides a 22pin FPC connector (1 lane clock and 2 lane data), allowing users to
connect MIPI interface cameras and display devices through FPC cable (see Figure 3-35). Users can
use this connector and camera cable to connect to camera devices such as Raspberry Pi camera
module to form a camera input application. In addition, it can also be connected with the display
device such asd Raspberry Pi MIPI Displayer module to implement a display application.

Figure 3-36 shows the connections between the FPGA and 22-pin MIPI connector. Table 3-25 shows
the pin assignment of 22-pin MIPI connector.
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Figure 3-35 MIPI camera module connects to the board via cable

J13
L L]
L
CAMD n0 _ 2 |,
 CAM_D_p0 4 3 |,
414
CAM_D_n1 & 5
> 5
CAM_D_p1 L 6
> 6
7_i7
CAM_CLK_n 8 |g
CAM_CLK_p 0 |
altera. 0L | arpucam
AnIntel Company ¥
. x—12 112 MIPI-22
Agilex™ 5 W
SOC 14
x——2 a4
x5 115
16 |16
CAM_GPIO 2 |
x—18 g
19 |19
CAM_I2C SCL 20
> 20
CAM_I2C_SDA L 21
> 21
VCC3P3 O 22 15

Table 3-25 Pin Assignment of 22-pin MIPI connector

Figure 3-36 Connections between the FPGA and 22-pin MIPI connector

Signal Name FPGA Pin No. Description I/O Standard
CAM_CLK_P PIN_BP22 MIPI Clock positive DPHY
CAM_CLK_N PIN_CK4 MIPI Clock negative DPHY
CAM_D_P[0] PIN_BF32 MIPI Data 0 positive DPHY
CAM_D_P[1] PIN_CH4 MIPI Data 1 positive DPHY
CAM_D_NJ[0] MIPI Data 0 negative DPHY
CAM_D_NI[1] MIPI Data 1 negative DPHY
CAM_I2C_SCL 12C clock 3.3V
CAM_I2C_SDA 12C data 3.3V
CAM_GPIO GPIO signal 3.3V
@ DE25-Standard 46 www.terasic.com
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CAM_RzQ1 External reference ball for output 3.3v
drive calibration

3.9 Peripherals Connected to Hard Processor System (HPS)

This section introduces the interfaces connected to the HPS section of the Agilex 5 SoC FPGA. Users
can access these interfaces via the HPS processor.

3.9.1 User Push-buttons and LEDs

Similar to the FPGA, the HPS also has its set of switches, buttons, LEDs, and other interfaces
connected exclusively. Users can control these interfaces to monitor the status of HPS.

Table 3-26 gives the pin assignment of all the LEDs, switches, and push-buttons.

Table 3-26 Pin Assignment of LEDs, Switches and Push-buttons

Signal Name HPS GPIO FPGA Pin No. Function
HPS_KEY GPIO1_l015 PIN_K124 110
HPS_LED GPIO1_lO16 PIN_Y127 /0

3.9.2 Gigabit Ethernet

The board supports Gigabit Ethernet transfer by an external Micrel KSZ9031RN PHY chip and HPS
Ethernet MAC function. The KSZ9031RN chip with integrated 10/100/1000 Mbps Gigabit Ethernet

transceiver also supports RGMII MAC interface. Figure 3-37 shows the connections between the
HPS, Gigabit Ethernet PHY, and RJ-45 connector.

The pin assignment associated with Gigabit Ethernet interface is listed in Table 3-27. More
information about the KSZ9031RN PHY chip and its datasheet, as well as the application notes, is
available on the manufacturer’s website.
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Figure 3-37 Connections between the HPS and Gigabit Ethernet

Table 3-27 Pin Assignment of Gigabit Ethernet PHY

Signal Name FPGA Pin No. Description 1/O Standard
HPS_ENET_TX_CTL PIN_L135 GMII and Ml transmit enable 1.8V
HPS_ENET_TX_DATA[0] PIN_M132 GMII and Ml transmit data[0] 1.8V
HPS_ENET_TX_DATA[1] PIN_AD134 GMII and Ml transmit data[1] 1.8V
HPS_ENET_TX_DATA[2] PIN_J134 GMII and Ml transmit data[2] 1.8V
HPS_ENET_TX_DATA[3] PIN_AG120 GMII and Ml transmit data[3] 1.8V
HPS_ENET_TX_CLK PIN_P132 GMII and Ml transmit clock 1.8V
HPS_ENET_RX_CTL PIN_AD135 GMII and MIl receive data valid 1.8V
HPS_ENET_RX_DATA[O0] PIN_K132 GMII and MII receive data[0] 1.8V
HPS_ENET_RX_DATA[1] PIN_AG129 GMIl and MIl receive data[1] 1.8V
HPS_ENET_RX_DATA[2] PIN_G134 GMII and MIl receive data[2] 1.8V
HPS_ENET_RX_DATA[3] PIN_G135 GMII and MIl receive data[3] 1.8V
HPS_ENET_RX_CLK PIN_J135 GMII and MIl receive clock 1.8V
HPS_ENET_MDIO PIN_F124 Management Data 1.8V
HPS_ENET_MDC PIN_D124 Management Data Clock Reference 1.8V
HPS_ENET_INT_N Interrupt Open Drain Output 1.8V
HPS_ENET_GTX_CLK GMII Transmit Clock 1.8V

There are two LEDs, green LED (LEDG) and yellow LED (LEDY), which represent the status of
Ethernet PHY (KSZ9031RNI). The LED control signals are connected to the LEDs on the RJ45
connector. The state and definition of LEDG and LEDY are listed in Table 3-28. For instance, the
connection from board to Gigabit Ethernet is established once the LEDG lights on.

Table 3-28 State and Definition of LED Mode Pins

LED (State) LED (Definition) Link /Activity
LEDG LEDY LEDG LEDY
H H OFF OFF Link off
L H ON OFF 1000 Link / No Activity
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Toggle H Blinking OFF 1000 Link / Activity (RX, TX)

H L OFF ON 100 Link / No Activity

H Toggle OFF Blinking 100 Link / Activity (RX, TX)
L L ON ON 10 Link/ No Activity
Toggle Toggle Blinking Blinking 10 Link / Activity (RX, TX)

3.9.3 UART to USB

The board provides a UART interface for users to communicate and transfer data with HPS through
the host. This interface is mainly implemented via a dual UART to USB (CP2105). For detailed chip
information, please refer to \Datasheets\UART TO USB\ of the system CD. It can convert
commands and data from the host via USB protocol to the UART interface and send it to HPS. Figure
2 18 shows the connections between the FPGA(HPS), system MAX10, CP2105 chip, and the USB

type-c connector. Table 2 21 lists the pin assignment of UART interface connected to the HPS..

Dual Port
UART to USB
| USB Blaster Il CP2105
2 /j MAX 10
in tel HPS_UART_RX _ _ _| PSUART.RXE | 1xp Ec | USBUART DP | USB_IN_DP
( < (PSUARTRX | | —p
HPS UARTTX | HPS_UART.TXE | rxp_ECI uss UART Dy | USB HUB USB_IN_DM @
- —p
Ag ilex USB Type-C
1.8V to 3.3V

Figure 3-38 Connections between the HPS and FT232R Chip

Table 3-29 Pin Assignment of UART Interface

Signal Name FPGA Pin No. Description I/O Standard
HPS_UART_RX PIN_AB127 HPS UART Receiver 1.8V
HPS_UART_TX PIN_M12 HPS UART Transmitter 1.8V

3.9.4 Micro SD Card Socket

The board supports Micro SD card interface with x4 data lines. It serves not only an external storage
for the HPS, but also an alternative boot option for DE25-Standard board. Figure 3-39 shows signals

connected between the HPS and Micro SD card socket.

Table 3-30 lists the pin assignment of Micro SD card socket to the HPS.
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Figure 3-39 Connections between the FPGA and SD card socket

Table 3-30 Pin Assignment of Micro SD Card Socket

Signal Name FPGA Pin No. Description 1/0 Standard
HPS_SD_CLK PIN_D132 HPS SD Clock 1.8V
HPS_SD_CMD PIN_AB132 HPS SD Command Line 1.8V
HPS_SD_DATA[0] PIN_E135 HPS SD Data[0] 1.8V
HPS_SD_DATA[1] PIN_F132 HPS SD Data[1] 1.8V
HPS_SD_DATA[2] PIN_AA135 HPS SD Data[2] 1.8V
HPS_SD_DATAJ[3] PIN_V127 HPS SD Data[3] 1.8V

3.9.5 2-port USB Host

The board has two USB 2.0 type-A ports with a SMSC USB3300 controller and a 2-port hub controller.
The SMSC USB3300 device in 32-pin QFN package interfaces with the SMSC USB2512B hub
controller. This device supports UTMI+ Low Pin Interface (ULPI), which communicates with the
USB 2.0 controller in HPS. The PHY operates in Host mode by connecting the ID pin of USB3300
to ground. When operating in Host mode, the device is powered by the two USB type-A ports. Figure
3-40 shows the connections of USB PTG PHY to the HPS. Table 3-31 lists the pin assignment of
USBOTG PHY to the HPS.
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Figure 3-40 Connections between the HPS and USB OTG PHY

Table 3-31 Pin Assignment of USB OTG PHY

Signal Name FPGA Pin No. Description 1/O Standard
HPS_USB_CLKOUT PIN_W135 60MHz Reference Clock Output 3.3v
HPS_USB_DATA[0] PIN_AK115 HPS USB_DATAJ[0] 3.3V
HPS_USB_DATA[1] PIN_U134 HPS USB_DATA[1] 3.3V
HPS_USB_DATA[2] PIN_R134 HPS USB_DATA[2] 3.3V
HPS_USB_DATA[3] PIN_AG115 HPS USB_DATA[3] 3.3V
HPS_USB_DATA[4] PIN_N135 HPS USB_DATA[4] 3.3V
HPS_USB_DATA[5] PIN_AK120 HPS USB_DATA[5] 3.3V
HPS_USB_DATA[6] PIN_N134 HPS USB_DATA[6] 3.3V
HPS_USB_DATA[7] PIN_T132 HPS USB_DATA[7] 3.3V
HPS_USB_DIR PIN_W134 Direction of the Data Bus 3.3v
HPS_USB_NXT PIN_AL120 Throttle the Data 3.3V
HPS_USB_STP PIN_U135 Stop Data Stream on the Bus 3.3v

3.9.6 Accelerometer (G-sensor)

The board comes with a digital accelerometer sensor module (ADXL345), commonly known as G-
sensor. This G-sensor is a small, thin, ultralow power assumption 3-axis accelerometer with high-
resolution measurement. Digitalized output is formatted as 16-bit in two’s complement and can be
accessed through 12C interface. The [2C address of G-sensor is 0xA6/0xA7. More information about
this chip can be found in its datasheet, which is available on manufacturer’s website or in the directory
\Datasheet folder of DE25-Standard system CD. Figure 3-41 shows the connections between the HPS
and G-sensor. Table 3-32 lists the pin assignment of G-senor to the HPS.
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Figure 3-41 Connections between Agilex 5 SoC FPGA and G-Sensor

Table 3-32 Pin Assignment of G-senor

Signal Name FPGA Pin No. Description 1/O Standard
HPS_GSENSOR_INT  |PIN_B134 HPS GSENSOR Interrupt Output 1.8V
HPS_I2C_SCL PIN_K127 HPS 12C Clock 1.8V
HPS_I2C_SDA PIN_M127 HPS 12C Data 1.8V

3.9.7 1x6 Header
The board has a 1x6 pin header, it is connected to the two GPIO and one 12C bus of HPS. The Users
can use these I/Os to connect to the device they want to control and use HPS to access them. The
header also provide one 3.3V power and one ground pin. Note that all I/Os on the header connected
to the FPGA via a level translator. All I/Os on the header can be connected to the 3.3V I/O

standards interface.Connections between the HPS and 1x6 pin header are shown in Figure 3-42,
and the pin assignment of 1x6 pin header is listed in Table 3-33.

1x6 Header

HPS_GPIO0 _ HPS_GPIO0_3P3
alterdm HPS_GPIO HPS_ GPIO1_3P3
= > Level <« = =
An Intel Company
HPS 12C _SCL HPS 12C_SCL_3P3
Ag"exm 5 — p Translator « —_— =
SOC HPS_I12C_SDA_ _ HPS_I2C_SDA_3P3
e
VCC3P3
Figure 3-42 Connections between the HPS and 1x6 Header
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Table 3-33 Pin Assignment of LTC Connector

Header Pin No. Signal Name FPGA Pin No. |Description Header I/O Standard
1 HPS_GPIO0 PIN_T127 HPS GPIO 0 3.3V

2 HPS_GPIO1 PIN_Y132 HPS GPIO 1 3.3V

3 HPS_I2C_SCL PIN_K127 HPS 12C Clock 3.3V

4 HPS_I2C_SDA PIN_M127 HPS I12C Data 3.3V

5 GND - Ground -

6 3.3V Power - 3.3V Power -

3.9.8 128x64 Dots LCD

The board equips an LCD Module with 128x64 dots for display capabilities. The LCD module uses
serial peripheral interface to connect with the HPS. To use the LCD module, please refer to the
datasheet folder in System CD. Figure 3-43 shows the connections between the HPS and LCD
module. The default setting for LCD backlight power is OFF (Open) the pins of header JP4. Table
3-34 lists the pin assignments between LCD module and Agilex 5 SoC FPGA.

J20 128x64 LCD Module

HPS_LCM_SPIM_SS

> —»(CST
a It er d HPS_LCMSPIMCLK —
™ HPS_LCM_DC [k
An Intel Company > —» A0
HPS_LCM_SPIM_MOSI _ Translator
Agilex™ 5 > ——» DB7(SI)

HPS_LCM_RST_n M.

SOC - = = 2 ——»RES

HPS_LCM_BK

LCM Backiight
VCC_LCM O VW >H2

JP4

sIe

Figure 3-43 Connections between Agilex 5 SoC FPGA and LCD Module

Table 3-34 LCD Module Pin Assignments

Signal Name FPGA Pin No. |Description 1/O Standard
HPS_LCM_D_C PIN_P124 HPS LCM Data bit is Data/Command 3.3V
HPS_LCM_RST_N PIN_T124 HPS LCM Reset 3.3V
HPS_LCM_SPIM_CLK PIN_F12 SPI Clock 3.3V
HPS_LCM_SPIM_MOSI PIN_Y124 SPI Master Output /Slave Input 3.3V
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HPS_LCM_SPIM_SS SPI Slave Select 3.3V

Chapter 4
Dashboard GU/

The Dashboard GUI is a board management system. This system is connected from the Host to the
system max on the board through the UART interface, and reads various status on the board. The
reported status includes FPGA/Board temperature, fan speed, FPGA core power and 12V input power.
Figure 4-1 shows the block diagram of the Dashboard GUI.

Apollo Agilex Board
MAX10 FPGA

FPGA &

Environment
I[lgglelciel U] (<Ml Temperature
Sensor

Fan Speed
Status and
Fan Speed Control

Control

UART

Power
Monitor

Power
Circuit

Figure 4-1 Block Diagram of the Dashboard GUI

4.1 Setup for the Dashboard GUI

To use the dashboard system, users need to install the USB to UART driver on the host first, so that
user can establish a connection with the DE25-Standard board. This section will describe how to
install USB to UART driver on the windows OS host.

B Connection Setting

1. Connect the USB type-c connector of the board to the host PC USB port through USB type-c
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cable.

Figure 4-2 Connect USB type-c cable to the board

2. Connect power to the DE25-Standard.

Figure 4-3 Connect power to the board

3. Power on the DE25-Standard .

Figure 4-4 Power on switch
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B Install Driver

Please refer to the document “The CP2105 (USB to UART) Driver Installation Instructions” to install
the driver.

After the driver installation of CP2105 is completed, two USB to UART ports can be seen in the
"Device Manager" window in the Windows system of the user's computer. As shown in Figure 4-5,
the Enhanced COM port is connected to the HPS fabric, and the Standard COM port is connected
to the System MAX10. Note that the COM number (for example: COM16 and COM17) seen by each
user should be different, because the hardware system of each user's computer is different

5

4 Device Manager — O X
File Action View Help
@ @ Hm 2

v & DESKTOP-FBDEG4M ~
| Audio inputs and outputs
0 Bluetooth
= Computer
s Disk drives
3 Display adapters
3 Firmware

=z IDE ATA/ATAP| controllers
i JTAG cables

=2 Keyboards
LI Memory technology devices Enhanced COM Port : For HPS
@ Mice and other pointing devices Standard COM Port : For System MAX10
[ Monitors
[ Network adapters /
v Bl Ports(COM&IPT)

ﬁ Silicon Labs Dual CP2105 USBE to UART Bridge: Enhanced COM Port (COM16)
ﬁ Silicon Labs Dual CP2105 USB to UART Bridge: Standard COM Port (COM17)
W Standard Senial over Bluetooth link (COMT0)
ﬁ Standard Serial over Bluetooth link (COM11)

= Print queues

I Processors

B Security devices

!* Software components

B Software devices w

Figure 4-5 The CP2105 in the Device Manager

4.2 Run Dashboard GUI

B Dashboard GUI software location
Users can find it from the path: Tool\dashboard gui\Dashboard.exe in the DE25-Standard system CD
and copy it to the host PC.
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DE25-Standard - Dashboard V1.0.0 B
File Help
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Figure 4-6 Dashboard GUI

Dashboard GUI function introduction

Start/Stop: As shown in Figure 4-7, there 1s a Start button at the bottom-left of the GUI window.
Click it to run the program (Start will change to Stop), it will show the DE25-Standard status.
Users can press Stop button to stop the status data transmission and display.

Reset Button: Press this button to clear the historical data shown in GUI, and record the data
again.
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Figure 4-7 Start and Reset button

LED Indicator:

s CONF_DONE :As shown in Figure 4-8, once you press the “Start” button, it will show the
status LED number on the DE25-Standard. For these LEDs function, please refer to section
2.2. Note that “CONF_DONE” stands for FPGA configure done status. There is no LED
on DE25-Standard to display FPGA configure status. When this status is shown in green
on the GUI, it means that FPGA configuration has been completed.

s Fan_ Altert n: [lluminates when the fan is abnormal, such as when the fan speed is different
from expected.

s FPGA SD LED:
When this status is shown in green on the GUI, it means that the FPGA temperature or the
board temperature exceeds 95 degrees. All the power of the FPGA will be cut off.
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Figure 4-8 FPGA Status section

FPGA/Board/ Board2 Temperature: The Dashboard GUI will real-time show the fan speed,
DE25-Standard ambient and FPGA temperature. Users can know the board temperature in time.
The information will be refreshed per 1 second, and displays through diagram and number, as

shown in Figure 4-9. Figure 4-10 shows the location of the two temperature sensors of Board
and Board2 on the GUL

DE25-Standard - Dashboard V1.0.0 [ =]
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Figure 4-9 Temperature section
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Figure 4-10 Location of the board’s ambient temperature

Fan RPM: It displays the real-time speed of the fan on the DE25-Standard, as shown in Figure

4-11.
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Figure 4-11 FAN RPM section

12V Power monitor: It displays the real-time 12V Power voltage and consumption current on
the DE25-Standard, as shown in Figure 4-12.
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Figure 4-12 Power Monitor Section

Sampling Speed: It can change interval time that the Dashboard GUI sample the board status.
Users can adjust it to 1s/10s/1min/Full Speed (0.1s) to sample the board status, as shown in
Figure 4-13 and Figure 4-14.
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Sampling Speed:

Quick(per 1 second)
Quick(per 1 second
Middle(per 10 second)
Slow(per 1 minutes)
Full Speed

Figure 4-14 Options of sampling speed

Board Information: There is a File page on the upper left of the Dashboard GUI program
window, click the Board Information to get the current software version and the DE25-Standard
version, as shown in Figure 4-15. Note, user needs to stop the system monitor (press the “Stop”
button on the Dashboard GUI), then you can run the Board Information.

Information

o Board Version: 000A
Max10 Code Version: 0001

DE25-Standard - Dashboard V1.0.0
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Figure 4-15 FPGA Status section

Log File: On the upper left of the Dashboard GUI program window, click the Export in the File
page to save the board temperature, fan speed and voltage data in .csv format document, as
shown in Figure 4-16 and Figure 4-17.
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Figure 4-16 Export the log file
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Figure 4-17 Export the log file in .csv format
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Chapter 5

Appendix

5.1 Revision History

Version Change Log
V0.9 Draft Version

5.2 Copyright Statement

Copyright © 2024 Terasic Inc. All Rights Reserved.
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