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Alinx Electronic Limited has officially released its AMD FPGA Versal Prime development
platform (model: AXVM2152 ). To help you quickly understand this development platform, we have
compiled this user manual.

This Versal Al Edge development platform adopts a SoM plus carrier board model, facilitating
secondary development and utilization of the SoM by users. The carrier board design includes one
FMC+ interface , two CANFD communication interfaces, one MIPI camera interface, one PS Gigabit
Ethernet interface, one PS UART interface , one PS USB HOST interface, one 40-pin FPC interface,
one 40-pin expansion port, and interfaces supporting PCle Gen5.0/4.0 . It meets the requirements of
users for various high-speed data exchange, data storage, video transmission and processing, deep
learning, artificial intelligence, and industrial control, making it a "professional-grade" development
platform. It provides possibilities for high-speed data transmission and Al applications , as well as the
early verification and later application of data processing. This product is believed to be very suitable
for students, engineers, and other groups engaged in FPGA development.

Copyright © Alinx 2026 5760
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Chapter1 Development Board Introduction

Here is a brief introduction to the features of the AMD FPGA Versal Prime AXVM2152 platform.

The development board's overall structure follows our established SoM + carrier board design.
High-speed inter-board connectors connect the SoM and carrier board.

The SoM mainly consists of a Versal Prime XCVM2152 , two LP DDR5 memory modules , one
QSPI FLASH, and one eMMC. We selected the Versal Prime Series XCVM2152 chip, packaged in
an NFVM1369 package. The XCVM2152 and LP DDRS5 have a 32- bit data bus width , with the LP
DDR5 having a capacity of up to 4 GB and a data rate of 8533 Mbps, meeting the high buffer
requirements during data processing. Additionally, the SoM has a 32GB eMMC and 128MB QSPI
FLASH for system startup and data storage. The carrier board features a rich array of peripheral
interfaces. The following diagram shows the overall structure of the AXVYM2152 platform:

Micro SD «—» Versal Prime » CAN/CANFD

XCVM2152

JTAG - <— USB20

FMC+  <—> > LED&KEY
[
PCIE4.0x8 <+ { LPDDRS 100Mhz o o[ Gigabit

Ethernet
- QSPI
USB UART <«—» L FLASH
-—> MIPI
lft"A'\gﬁ 33.333Mhz
LVDS | <+

Figure 1.1.1 - Schematic diagram of the development system structure
This diagram shows the interfaces and functions that our development platform can contain.
® AMD Versal Prime chip XCVM2152 - NFVM1369 .

® eMMC: The development board comes with a large-capacity 32 GB high-speed eMMC memory
(model MTFC32GAPALBH-IT). It can be used for FPGA firmware and user data storage , etc.

® Two LPDDR5 SDRAM modules with 32-bit data width, offering a total capacity of up to 4 GB.

® QSPI FLASH: Two 64MB QSPI FLASH memory chips, designed for storing FPGA configuration
files and user data.
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The PCIE x8 interface supports PCle Gen4.0x8 or Gen5.0x4, meeting the requirements for
high-speed expansion, high-performance computing, and high-speed storage expansion.

CAN Communication Interface: Features two CAN/CAN FD bus interfaces, utilizing Tl's
TJA1051T chip with 3-pin green terminal blocks.

USB UART Interface: A single UART-to-USB converter for computer communication, facilitating
user debugging. The serial chip employs the Silicon Labs CP2102N USB-UART chip, while the
USB interface utilizes a Type-C connector.

USB 2.0 interface: The USB 2.0 interface is connected to the FPGA PS side via the USB3320C
control chip, enabling connections for devices such as mice, keyboards, and USB drives. The
USB interface utilizes the USB Type-C standard.

Gigabit Ethernet interface: One 10/100M/1000M Ethernet RJ45 port for Ethernet data
transmission with computers or other network devices. The network interface chip employs the
JL2121 Ethernet PHY chip to provide users with network communication services.

FMC+ Interface: A single FMC+ interface providing outputs for LA, HA, HB, and 8 pairs of GTM
transceivers, supporting external connection of various XILINX or Alinx FMC modules (including
HDMI input/output modules, dual-camera modules, high-speed AD modules, etc.).

JTAG Debug Port: A single 10-pin, 2.54mm standard JTAG port for FPGA program download
and debugging. Users can perform debugging and program download on the FPGA system
using the XILINX Downloader.

Micro SD card slot: A single Micro SD card slot supporting the SD 3.0 protocol, enabling FPGA to
read, write, and store data on SD cards.

MIPI Interface: A single MIPI interface supporting MIPI 4xLane, compatible with ALINX's MIPI
camera (AN5020).

LVDS interface: A single LVDS interface for connecting to the ALINX LVDS display.

Clock: The SoM features two 100 MHz differential crystal oscillators, providing stable clock
signals for both the FPGA system and LPDDR5 memory. Additionally, the carrier board includes
a 200 MHz differential crystal oscillator for the LVDS interface and a reserved 156.25 MHz
oscillator connected to the high-speed transceiver.

LED lights: 1 power indicator light; 1 Done configuration indicator light; 2 user indicator lights.

Buttons: 2 user buttons.

Copyright © Alinx 2026 7 /60
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Chapter2 ACVM2152 SoM

2.1 Introduction

The ACVM2152 SoM adopts AMD Versal Prime chip, model XCVM2152-NFVM1369. It features
speed grade 2 and an operating temperature range of 0 - 110 ‘C . This model comes in the
NFVM1369 package with 1369 pins and a pin pitch of 1.0 mm. The high-performance SoM
developed based on this chip boasts outstanding characteristics including high performance, low
latency, edge computing capability and low power consumption, making it suitable for applications
such as data centers, video image processing and high-speed data processing.

The SoM is equipped with 2 pieces of Micron MT62F512M32D1DS-023 AIT:E high-speed
LPDDR5 SDRAM chips, featuring a 32-bit data width, 4GB capacity and a maximum data rate of
8533 Mbps. In addition, the SoM integrates 32GB eMMC and 128MB QSPI FLASH memory, which
are used for boot storage, configuration and system file storage.

On this SoM, the PS side expands 53 MIO pins with 1.8V voltage level standard; the PL side
expands 44 10 pins with 3.3V voltage level standard, 192 10 pins with 1.2V voltage level standard, as
well as 16 pairs of GTY high-speed RX/TX differential signals. Furthermore, equal-length routing and
differential signal processing are implemented for the traces between the FPGA chip and external
interfaces. With a compact size of only 80 x 80 mm, the SoM is highly ideal for secondary
development.

SCC  wy HI9 F2
532601 A 94V-0

Figure 2.1.1 - Front view of ACVM2152 SoM
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2.2 XCVM2152 FPGA Chip

The Versal Prime chip we use is model XCVM2152-NFVM1369, with a speed class of 2,
operating temperature range of 0—110°C, and packaged in the NFVM1369 format. The naming
convention for Versal Prime chips is as follows:

Device Name Device Attributes Package Definition
XC 2 V E 3558 1| M| |8 E s | |B vV A1440
Device Grade Generation' Architecture Series Name Device Number Speed Grade Voltage Static Screen Temp Grade Ball Pitch Lid RoHS6 Code'?! Footprint
XC: Commercial 2: Gen 2 Versal E: Al Edge Digits 1-3: -1: Slowest L: Low §: Standard E: 0to 110°CH V:0.92 mm, S:Lidless, V: Pb-free Ball
XA: Automotive C: Al Core Value Identifier -2: Mid M: Mid L: Low Static 1: —40 to 110°C1¥ w/LSC wStiffener Ring Qi Eutectic Ball
XQ: Defense M: Prime Digit 4: # of -3: Highest H: High Q4010 +125°C  N:0.92 mm, F:Lidded R: Ruggedized,
P: Premium  Primary Cores M: 55 to +125°C no LSC B: Lidless, Eutectic Ball
H: HBM 5:0.8 mm no Stiffener Ring
R: RF L1.0mm H: Lidded
QOverhang
I: Lidless,
w/Stiffener Ring &
Overhang

Figure 2.2.1 - FPGA Naming Rules Definition

The main specifications of the FPGA chip XCVM2152 are as follows::

Parameter Value
Logic Cells 757K
Lookup Tables (CLB LUTs) 346112
Block RAM (Mb) size 27

DSP processing unit (DSP Slices) 1704
PCle Gen 5x4 2

GTYP 8

GTM 8

Speed level -2
Temperature rating 0‘C-110C

Table 2.2.1 - Main parameters of XCVM2152

XCVM2152 chip integrates two ARM Cortex™-A 72 processors and two Cortex-R5F
processors , along with 1704 DSP processing units. The internal resources of the XCVM2152 are
shown below:
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System Logic Cells (K}

LUTs

DSP Engines

NoC Master / NoC Slave Ports
Distributed RAM (Mb)

Total Block RAM (Mb)

Total UltraRAM (Mb)

Total PL Memory (Mb)

DDR4 Memory Cantrollers
DDRS Memory Controllers
DDR Bus Widths

Application Processing Unit
Real-time Processing Unit
Memory

Connectivity

GTY Transceivers

GTYP Transceivers

GTM Transceivers (58G? (112G))
PCle® w/DMA (CPM4)

PCle w/DMA (CPMS5)

PCle (PL PCIE4)

PCle (PL PCIES)

100G Multirate Ethernet MAC
600G Ethernet MAC

400G High Speed Crypto

Programmable
Logic

Memory

Processing
System
Serial
Transceivers

Integrated
Protocol IP

Extended Temp?

Ordering
Information

Industrial Temp?

2.3 Clock

VM1102 VM1302
329 703
150,272 321,536
464 848
5 9
5 10
5 18
44 50
54 78
1 2
64 128
[} 24
8 o
[} ]

s 1xGendx16

= 2 x Gendx8
1x Gendx8 =

1

2

VM1402 VM1502 VM1802
1,238 981 1,968
565,760 448,512 899,840
1,696 1,312 1,968
18 21 28
17 14 27
40 34 34
80 130 130
137 178 191
4 3 4
256 192 256

Dual-core Arm® Cortex®-A72, 48 KB/32 KB L1
Dual-core Arm Cortex-R5F, 32 KB/32
256 KB On-Chip

Ethernet (x2); USB 2.0 (x1); UART (|
24 a4 44
0 0 [
0 1] []
1 x Gendx16 1x Gendx16 1x Gendx16
2 xGendx8 4 x Gendx8 4 x Gendx8

2 4 4

-1MSE, -1LSE, -2MSE, -2MLE, -2LSE, -2LLE

-1MSI, -1MLI, -1LSI, -1LLI, -2MSI, -2MLI, -2LLI, -2HS!

VM2152

128
ache w/ parity &
B L1 Cache, and
emory w/ECC
2); SPI (x2);12C (
0
8
8(4)

2 x Gen5x4
2
1
1
-IMSE, -1LSE
-2MSE, -2MLE
-2LSE, -2LLE
-1MS|, -1MLI,
1LS1, -1LL,
-2MSl, -2MLI,
-2HSI

AXVM2152

VM2202

VM2302

VM2902

VM2502

1,139 1,575 1,969 2,233
520,704 719,872 900,224 1,020,928
1,312 1,904 3,984 2,672
21 30 28 42
16 22 27 EF
21 a9 47 70
74 127 190 181
111 198 264 282
3 3 4 2
192 192 256 192
ECC; 1 MB L2 Cache w/ ECC
56 KB TCM w/ECC
2); CAN-FD (x2)
0 0 0 0
320 8 16011 8
0 36 (0) 0 36(0)
2% GenSx8 - 2 xGensxg =
4 x Gen5x4 2 x Gen5x4 2 x Gen5x4
2 6 - 6
vo= s -1MSE, -1LSE, -2MSE, -2MLE,
JSE, 2ULE -2LSE, -2LLE, -3HSE
1;‘;:1[‘:‘“ -1MSl, -1MLI, -1LS|, -1LLI,
M1, -2MU, ~2MS1, -2MLI
-2LL, -2HSI

Figure 2.2.2 - Internal resources of VM2152

The ACVM2152 SoM provides a reference clock and an RTC real-time clock for the PS system
and PL logic section, respectively , allowing the PS system and PL logic to operate independently. A
schematic diagram of the clock circuit design is shown in Figure 2.3.1 below :

U1

Versal
Prime

XCVM2152

Y1
32.768Khz
BANK
503 X1
PS_CLK SE clock
33.33Mhz
G2
BANK PL_CLKO_P N DIFF
702 PL_CLKO N ' " clock
200Mhz
G1
BANK PL_CLK1 P . DIFF
703 PL_CLK1 N ' " clock
' 200Mhz

Figure 2.3.1 - SoM clock source

PS system RTC real-time clock

The passive crystal Y1 on the SoM provides a 32.768kHz real -time clock source for the PS
system . The crystal is connected to the RTC_PADI_503 and RTC_PADI_503 pins of the BANK503

of the VE2302 chip .

PS system clock source

X1 crystal oscillator on the SoM provides a 33.333MHz clock input for the PS system . The clock

Copyright © Alinx 2026
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input is connected to the PS_REF_CLK 503 pin of the BANK503 of the VE2302 chip .
PL system clock source

The SoM provides two differential 100 MHz PL system clock sources for the LPDDR5
controller's reference clock. The crystal oscillator output is connected to the Global Clock (GC) of PL
BANK702 and PL BANK703, which powers the DDR4 controller and user logic circuits within the
FPGA..

PL clock pin assignment:

Signal name VM2152 pin name VM2152 pin number
PL_CLKO_N [0_L3N_GC_H0O0P7_MOP71_702 ATI12
PL_CLKO_P |0_L3P_GC_H0O0P6_MOP70_702 AR13
PL_CLK1_N I0_L19N_GC_H100P7_M1P103_703 AH18
PL CLK1_P I0_L19P_GC_H100P6_M1P102_703 AG19

Table 2.3.1 - PL Clock Pin Assignment

2.4 LPDDR5 DRAM

The ACVM2152 SoM is equipped with two Micron 2GB LPDDRS chips , model
MT62F512M32D1DS-023AIT:E. These two LPDDRS5 chips are connected to the X5 | / O ports of
BANK700 , 701, 702 , 703 , 704 , and 705 , forming a 64-bit data bus bandwidth and a capacity of
2GB. The maximum operating data rate of the LP DDR5 SDRAM can reach 8533 Mbps . The
specific configuration of the LPDDR5 SDRAM is shown in Table 2.4.1 below .

Position Chip Model Capacity Factory

U2 U3 MT62F512M32D1DS-023 AIT:E 512 M x 32 bit Micron

Table 2.4.1 - LP DDR 5 SDRAM Configuration

LPDDRS5 requires strict consideration of signal integrity. During circuit and PCB design, we have
fully considered matching resistors/terminating resistors, trace impedance control, and trace length
equalization to ensure the high -speed and stable operation of LPDDRS5 . The hardware connection
method of LPDDRS5 is shown in Figure 2.4.1 :

Copyright © Alinx 2026 11/60
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U1

Versal
Prime

XCVM2152| 70;

BANK | Data 64 bit

U2, U3

700
701
702

704

705 Address/Control/Clock

\

LPDDR5

(MT62F512M3

2D1DS-023
AIT:E)

Figure 2.4.1 - Partial schematic of LP DDR 5 DRAM

LPDDR5 SDRAM pin assignment:

AXVM2152

Signal name pin name pin number
LPDDR5_CHO_DMIO_A |0_L11P_H002P6_MOP22_700 AM2
LPDDR5_CHO_DQSO0_N_A [0_L13N_XCC_H003P3_MOP27_700 AM5
LPDDR5_CHO_DQS0_P_A [0_L13P_XCC_H003P2_M0P26_700 AL5
LPDDR5_CHO0_DQO_A IO_L14N_HOO3P5_M0OP29_700 AM7
LPDDR5_CHO0_DQ1_A [0_L8P_H002P0_MOP16_700 AN6
LPDDR5_CHO0_DQ2_A |0_L14P_HOO3P4_MO0P28_700 AL6
LPDDR5_CHO0_DQ3_A [O_L8N_H002P1_MOP17_700 AP5
LPDDR5_CHO0_DQ4_A |0_L12P_HOO3P0_MOP24_700 AL3
LPDDR5_CHO0_DQ5_A [O_L12N_HOO3P1_M0OP25_700 AM4
LPDDR5_CHO0_DQ6_A IO_L10N_H002P5_M0P21_700 AP2
LPDDR5_CHO0_DQ7_A I0_L10P_H0O2P4_MO0P20_700 AN3
LPDDR5_CHO_WCKO0_C_A [O_LIN_XCC_H002P3_MO0OP19_700 AP3
LPDDR5_CHO_WCKO_T_A |0_L9P_XCC_H002P2_MOP18_700 AN4
LPDDR5_CHO_DMI1_A I0_L3P_GC_H0O0P6_MOP6_700 AR2
LPDDR5_CHO_DQS1_N_A [O_L5N_XCC_H001P3_MO0OP11_700 AT6
LPDDR5_CHO_DQS1_P_A |0_L5P_XCC_H001P2_MOP10_700 AR5
LPDDR5_CHO0_DQ8_A I0_L2N_H0O0P5_MOP5_700 AT1

Copyright © Alinx 2026
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Signal name pin name pin number
LPDDR5_CHO0_DQ9_A |0_L4P_HO0O1P0_MOP8_700 AR4
LPDDR5_CHO0_DQ10_A [O_L4N_H0O1P1_MOP9_700 AT4
LPDDR5_CHO_DQ11_A |0_L2P_HOOO0P4_MOP4_700 AR1
LPDDR5_CHO0_DQ12_A [O_L6N_H0O1P5_MOP13_700 AT7
LPDDR5_CHO_DQ13_A |0_L6P_H0O1P4_MOP12_700 AR7
LPDDR5_CHO0_DQ14_A [O_LON_HO0O0P1_MOP1_700 AU6
LPDDR5_CHO_DQ15_A |0_LOP_HOO0PO_MOPO_700 AU5
LPDDR5_CHO_WCK1_C_A |0_LIN_XCC_H0O0P3_MOP3_700 AU3
LPDDR5_CHO_WCK1_T_A [0_L1P_XCC_H0O0P2_MOP2_700 AU2
LPDDR5_CHO_CK_N |0_L31N_H103P7_MOP63_701 AU9
LPDDR5_CHO_CK_P |0_L31P_H103P6_MO0P62_701 AU8
LPDDR5_CHO_CS0_A I0_L19P_GC_H100P6_MOP38_701 AHS8
LPDDR5_CHO_CS1_A |0_L2P_HOO0P4_M0OP68_702 AU11
LPDDR5_CHO_CA0 I0_L11N_HOO2P7_M0P23_700 AN1
LPDDR5_CHO_CA1 I0_L3N_GC_H0O0P7_MOP7_700 AT3
LPDDR5_CHO_CA2 I0_L15P_HOO3P6_MOP30_700 AKB
LPDDR5_CHO_CA3 [0_L7P_HO0O1P6_MOP14_700 AN7
LPDDR5_CHO_CA4 |0_L15N_HOO3P7_MOP31_700 AK7
LPDDR5_CHO_CA5 [0_L27N_H102P7_MOP55_701 AP9
LPDDR5_CHO_CA6 |O_L7N_HOO1P7_MOP15_700 APB
LPDDR5_CHO_DMIO_B |0_L23P_H101P6_MOP46_701 AL11
LPDDR5_CHO_DQS0_N_B [O_L17N_XCC_H100P3_MOP35_701 AG10
LPDDR5_CHO0_DQS0_P_B [0_L17P_XCC_H100P2_M0P34_701 AF10
LPDDR5_CHO0_DQ0_B I0_L16P_H100P0_MOP32_701 AE11
LPDDR5_CHO0_DQ1_B |0_L18P_H100P4_MOP36_701 AG9
LPDDR5_CH0_DQ2_B [0_L22N_H101P5_MOP45_701 AJ11
LPDDR5_CH0_DQ3_B |0_L22P_H101P4_MOP44_701 AH11

Copyright © Alinx 2026 13/ 60
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Signal name pin name pin number
LPDDR5_CHO0_DQ4_B [O_L16N_H100P1_MOP33_701 AF11
LPDDR5_CHO0_DQ5_B [0_L20P_H101P0_MO0P40_701 AJ8
LPDDR5_CHO0_DQ6_B [O_L20N_H101P1_MOP41_701 AK9
LPDDR5_CH0_DQ7_B [O_L18N_H100P5_MOP37_701 AH9
LPDDR5_CHO_WCK0_C_B [0_L21N_XCC_H101P3_MOP43_701 AK10
LPDDR5_CHO_WCKO_T_B |0_L21P_XCC_H101P2_MO0P42_701 AJ10
LPDDR5_CHO_DMI1_B |0_L27P_H102P6_MOP54_701 AN9
LPDDR5_CHO_DQS1_N_B [0_L25N_XCC_H102P3_MOP51_701 AM8
LPDDR5_CHO0_DQS1_P_B |0_L25P_XCC_H102P2_M0P50_701 AL8
LPDDR5_CHO0_DQ8_B [0_L24P_H102P0_MO0P48_701 AL9
LPDDR5_CHO0_DQ9_B |0_L26P_H102P4_MO0P52_701 AP8
LPDDR5_CHO0_DQ10_B [0_L24N_H102P1_MOP49_701 AM10
LPDDR5_CHO_DQ11_B |0_L28P_H103P0_MOP56_701 AN10
LPDDR5_CH0_DQ12_B [0_L28N_H103P1_MOP57_701 AP11
LPDDR5_CHO0_DQ13_B |0_L30P_H103P4_MOP60_701 AR10
LPDDR5_CHO_DQ14_B [O_L30N_H103P5_MOP61_701 AT9
LPDDR5_CHO_DQ15_B [0_L26N_H102P5_MOP53_701 ARS8
LPDDR5_CHO_WCK1_C_B I0_L29N_XCC_H103P3_MOP59_701 AT10
LPDDR5_CHO_WCK1_T_B |0_L29P_XCC_H103P2_M0P58_701 AR11
LPDDR5_CHO_CK_N |0_L31N_H103P7_MOP63_701 AU9
LPDDR5_CHO_CK_P |0_L31P_H103P6_MO0P62_701 AU8
LPDDR5_CHO_CA0 I0_L11N_HOO2P7_M0P23_700 AN1
LPDDR5_CHO_CA1 I0_L3N_GC_H0O0P7_MOP7_700 AT3
LPDDR5_CHO_CA2 I0_L15P_HOO3P6_MOP30_700 AKB
LPDDR5_CHO_CA3 I0_L7P_HO0O1P6_MOP14_700 AN7
LPDDR5_CHO_CA4 |0_L15N_HOO3P7_MOP31_700 AK7
LPDDR5_CHO_CA5 [0_L27N_H102P7_MOP55_701 AP9
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Signal name pin name pin number
LPDDR5_CHO_CA6 [O_L7N_HO0O1P7_MOP15_700 AP6
LPDDR5_CH0_CS0_B I0_L19N_GC_H100P7_MOP39_701 AJ7
LPDDR5_CHO0_CS1_B [0_L2N_H0O0P5_MOP69_702 AU12
LPDDR5_CHO_RESET |0_L23N_H101P7_MOP47_701 AM11
LPDDR5_CH1_DMIO_A I0_L19P_GC_H100P6_M1P166_705 AG27
LPDDR5_CH1_DQS0_N_A [0_L21N_XCC_H101P3_M1P171_705 AL27
LPDDR5_CH1_DQS0_P_A [0_L21P_XCC_H101P2_M1P170_705 AK27
LPDDR5_CH1_DQ0_A [0_L20P_H101P0_M1P168_705 AJ28
LPDDR5_CH1_DQ1_A [O_L20N_H101P1_M1P169_705 AK28
LPDDR5_CH1_DQ2_A [0_L22P_H101P4_M1P172_705 AL26
LPDDR5_CH1_DQ3_A |0_L16P_H100P0_M1P160_705 AE26
LPDDR5_CH1_DQ4_A [O_L16N_H100P1_M1P161_705 AE27
LPDDR5_CH1_DQ5_A [0_L22N_H101P5_M1P173_705 AM26
LPDDR5_CH1_DQ6_A [0_L18P_H100P4_M1P164_705 AF26
LPDDR5_CH1_DQ7_A IO_L18N_H100P5_M1P165_705 AG25
LPDDR5_CH1_WCKO0_C_A |O_L17N_XCC_H100P3_M1P163_705 AG24
LPDDR5_CH1_WCKO0_T_A I0_L17P_XCC_H100P2_M1P162_705 AF25
LPDDR5_CH1_DMI1_A I0_L27P_H102P6_M1P182_705 AP26
LPDDR5_CH1_DQS1_N_A [0_L29N_XCC_H103P3_M1P187_705 AT27
LPDDR5_CH1_DQS1_P_A [0_L29P_XCC_H103P2_M1P186_705 AR26
LPDDR5_CH1_DQ8_A |0_L24P_H102P0_M1P176_705 AL29
LPDDR5_CH1_DQ9_A [0_L24N_H102P1_M1P177_705 AM29
LPDDR5_CH1_DQ10_A |0_L26P_H102P4_M1P180_705 AN27
LPDDR5_CH1_DQ11_A IO_L30N_H103P5_M1P189_705 AU24
LPDDR5_CH1_DQ12_A |0_L28P_H103P0_M1P184_705 AR28
LPDDR5_CH1_DQ13_A [0_L28N_H103P1_M1P185_705 AT28
LPDDR5_CH1_DQ14_A |0_L26N_H102P5_M1P181_705 AP27
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Signal name pin name pin number
LPDDR5_CH1_DQ15_A |0_L30P_H103P4_M1P188_705 AT25
LPDDR5_CH1_WCK1_C_A |0_L25N_XCC_H102P3_M1P179_705 AN28
LPDDR5_CH1_WCK1_T_A |0_L25P_XCC_H102P2_M1P178_705 AM28
LPDDR5_CH1_DMI0_B |O_L7P_HOO1P6_M1P142_704 AL23
LPDDR5_CH1_DQS0_N_B [O_L1N_XCC_HOO0P3_M1P131_704 AU21
LPDDR5_CH1_DQS0_P_B [0_L1P_XCC_H000P2_M1P130_704 AT21
LPDDR5_CH1_DQ0_B |0_L6P_HO0O1P4_M1P140_704 AM22
LPDDR5_CH1_DQ1_B |0_L4P_HOO1P0_M1P136_704 AN24
LPDDR5_CH1_DQ2_B |O_L4N_HOO1P1_M1P137_704 AP24
LPDDR5_CH1_DQ3_B [O_L6N_H0O1P5_M1P141_704 AN22
LPDDR5_CH1_DQ4_B |0_L2P_HOO0P4_M1P132_704 AR22
LPDDR5_CH1_DQ5_B [0_L2N_H0O0P5_M1P133_704 AT22
LPDDR5_CH1_DQ6_B |O_LON_HOOO0P1_M1P129_704 AU23
LPDDR5_CH1_DQ7_B |O_LOP_HOOOP0_M1P128_704 AT24
LPDDR5_CH1_WCK0_C_B |O_L5N_XCC_HO0O1P3_M1P139_704 AP21
LPDDR5_CH1_WCKO0_T_B |0_L5P_XCC_H001P2_M1P138_704 AN21
LPDDR5_CH1_DMI1_B [0_L11P_H002P6_M1P150_704 AG21
LPDDR5_CH1_DQS1_N_B [O_LIN_XCC_H002P3_M1P147_704 AJ23
LPDDR5_CH1_DQS1_P_B I0_L9P_XCC_H002P2_M1P146_704 AH24
LPDDR5_CH1_DQ8_B [O_L12N_HOO3P1_M1P153_704 AH23
LPDDR5_CH1_DQ9_B IO_L8N_H0O2P1_M1P145_704 AM20
LPDDR5_CH1_DQ10_B [0_L12P_HOO3P0_M1P152_704 AG22
LPDDR5_CH1_DQ11_B |0_L8P_H002P0_M1P144_704 AL20
LPDDR5_CH1_DQ12_B [0_L10P_HOO2P4_M1P148_704 AH20
LPDDR5_CH1_DQ13_B [O_L14N_HOO3P5_M1P157_704 AF20
LPDDR5_CH1_DQ14_B [0_L14P_HOO3P4_M1P156_704 AE21
LPDDR5_CH1_DQ15_B [O_L10N_H002P5_M1P149_704 AJ20
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Signal name pin name pin number
LPDDR5_CH1_WCK1_C_B [O_L13N_XCC_H0O3P3_M1P155_704 AF23
LPDDR5_CH1_WCK1_T_B |0_L13P_XCC_H003P2_M1P154_704 AF22
LPDDR5_CH1_CK_N [O_L15N_HOO3P7_M1P159_704 AE24
LPDDR5_CH1_CK_P |0_L15P_HOO3P6_M1P158_704 AE23
LPDDR5_CH1_CS0_B I0_L3N_GC_HO0O0P7_M1P135_704 AR23
LPDDR5_CH1_CS1_B |O_L18N_H100P5_M1P101_703 AG18
LPDDR5_CH1_CS0_A |0_L3P_GC_HOO0P6_M1P134_704 AP23
LPDDR5_CH1_CS1_A |0_L18P_H100P4_M1P100_703 AF17
LPDDR5_CH1_CA0 [O_L11N_HOO2P7_M1P151_704 AH21
LPDDR5_CH1_CA1 |0_L23P_H101P6_M1P174_705 AM25
LPDDR5_CH1_CA2 [0_L23N_H101P7_M1P175_705 AN25
LPDDR5_CH1_CA3 IO_L31N_H103P7_M1P191_705 AU27
LPDDR5_CH1_CA4 [0_L27N_H102P7_M1P183_705 AR25
LPDDR5_CH1_CA5 I0_L19N_GC_H100P7_M1P167_705 AH27
LPDDR5_CH1_CA6 |0_L31P_H103P6_M1P190_705 AU26
LPDDR5_CH1_RESET IO_L7N_HOO1P7_M1P143_704 AM23

2.5 QSPI Flash

Table 2.4.2 - LPDDR5 SDRAM Pin Assignments

The ACVM2152 SoM is equipped with two 512Gbit Quad-SPI
MT25QU512ABA1EW9-0SIT, which use the 1.8V CMOS voltage standard. Due to the non-volatile
nature of QSPI FLASH, it can store the FPGA configuration binary file and other user data files.
Specific models and related parameters of the QSPI FLASH are shown in Table 2.5.1 .

FLASH chips, model

Position

Chip type Capacity

Factory

us5, U9

MT25QU512ABA1EW9-0SIT 512Gbit

Micron

Table 2.5.1 - QSPI Flash Models and Parameters

The QSPI FLASH is connected to the pins of BANK 500 of the FPGA chip, with the clock pin
connected to PMC_MIO of BANK 500. Figure 2.5.1 shows a schematic diagram of the connection
between the QSPI Flash and the FPGA chip.
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U1
MIOO_QSPIO_CLK Us
MIO5_QSPI0_SS_B QSPI FLASH
(MT25QU512ABATE
QSPI0_IO0~QSPIO0_IO3 W9-0SIT)
Versal —
Prime 500 U9
XCVM2152 MIO12_QSPI1_CLK
QSPI FLASH
MIO7_QSPI1_SS_B (MT25QU512ABATE
QSPI1_l00~QSPI1_l03 W9-0SIT)
Figure 2.5.1 - QSPI Flash Connection Diagram
Chip pin assignment:
Signal name FPGA pin names FPGA pin numbers
MIO0_QSPI0 _S CLK PMC _MIO0_500 W7
MIO5_QSPI0O _SS_B PMC _MIO5_500 R6
MIO4_QSPI0_100 PMC_MIO4_500 T6
MIO1_QSPI0 _101 PMC_MIO1_500 W6
MIO2_QSPI0 _102 PMC_MIO2_500 V6
MIO3_QSPI0_103 PMC_MIO3_500 U6
MIO12_QSPI 1 _CLK PMC_MIO12_500 U4
MIO7_QSPI 1 _SS_B PMC_MIO7_500 T5
MIO8_QSPI1_100 PMC_MIO8_500 us
MIO9_QSPI1_101 PMC_MIO9_500 V5
MIO10_QSPI 1_I0 2 PMC_MIO10_500 W4
MIO11_QSPI1_10 3 PMC_MIO11_500 V4

Table 2.5.2 - QSPI Flash Pin Assignment

2.6 eMMC Flash

The ACVM2152 SoM is equipped with a large-capacity 32GB eMMC FLASH chip, model
MTFC32GAPALBH-IT from Micron . It supports the JEDEC e-MMC V5.1 standard HS-MMC interface
(compatible with V5.0), and supports voltage levels of 1.8V or 3.3V. The data width between the
eMMC FLASH and the FPGA is 8 bits. Due to the large capacity and non-volatile nature of the eMMC
FLASH, it can be used as a large-capacity storage device in FPGA systems, such as storing ARM
application programs, system files, and other user data files. Specific models and related parameters
of the eMMC FLASH are shown in Table 2.6.1 .
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Position Chip type Capacity Factory
u28 MTFC32GAPALBH-IT 32GB Micron

Table 2.6.1 - eMMC Flash Models and Parameters

The eMMC FLASH is connected to the IO port of BANK501 on the FPGA chip. During system
design, the GPIO functions of these ports must be configured as eMMC interfaces. Figure 2.6.1
shows a schematic representation of the eMMC Flash in the circuit diagram..

U1
u28
MMC_CCLK R
Versal | MMC_RSTN eMMC
Prime (MTFC32GAPALBH-
XCVM2152| 201 MMC_CMD R m)
_MMC_DATO~MMC_DAT7 _

Figure 2.6.1 - Schematic diagram of eMMC Flash connection

eMMC configuration chip pin assignment:

Signal name FPGA pin names FPGA pin numbers Remark

MMC_CCLK PMC_MIO38_501 Y5 eMMC clock signal
MMC_RSTN PMC_MIO49_501 AA1 eMMC reset signal (active low)
MMC_CMD PMC_MIO40_501 AB4 eMMC Commands/Response Signals
MMC_DATO PMC_MIO41_501 AC4 eMMC Data Channel 0
MMC_DAT1 PMC_MIO42_501 AB3 eMMC Data Channel 1
MMC_DAT2 PMC_MIO43_501 AA3 eMMC Data Channel 2
MMC_DAT3 PMC_MIO44_501 Y3 eMMC Data Channel 3
MMC_DAT4 PMC_MIO45_501 W2 eMMC Data Channel 4
MMC_DAT5 PMC_MIO46_501 AA2 eMMC Data Channel 5
MMC_DAT6 PMC_MIO47_501 AB2 eMMC Data Channel 6
MMC_DAT7 PMC_MIO48_501 AC2 eMMC Data Channel 7

Table 2.6.2 - eMMC Pin Assignments
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2.7 Power Supply

The ACVM2152 SoM is powered by +12V, and is powered by the carrier board. The SoM uses a
MAX20796GFB+ power supply chip to output 60A of current to provide 0.8V core power to the
XCVM2152. Power is supplied to the BANK500, 501, 502, 400, 401, 700, 705, 706, 707, 708, 709,
710, 711, and the transceiver via a DC-DC power supply.

Because the Versal Prime FPGA has specific power-on sequence requirements, the power-on
sequence has been designed according to the chip's power requirements in the circuit design as
follows:

The power-on requirements for the PMC power supply section are: PMC_VCCO (1.8V) ->
VCC_PMC (0.8V) -> VCCAUX_PMC (1.5V).

The power-on requirements for the LPD power supply section are: VCCAU_PMC (1.5V) ->
LPD_VCCO_502 (1.8V) -> VCC_PSLP (0.8V).

The power-on requirements for the FPD power supply section are: VCC_PSFP(0.8V) ->
VCAUX_PMC(1.5V) -> VCC_PSFP(0.8V).

The power-on requirements for the SPD (SYSTEM) power supply section are: VCCAUX_PMC
(1.5V) ->vVCCO_700 (1.0V) -> VCC_SOC/VCC_IO (0.8V) -> VCCAUX (1.5V).

The power-on requirements for the PL power supply are: VCCAUX -> PL VCCO_HD
(PL_VCCO_HP) -> VCCINT -> VCC_RAM (VCCINT_GT) -> GTM_AVCC (GTYP_AVCC) ->
GTM_AVTT (GTYP_AVTT)

The design block diagram is shown in Figure 2.7.1;
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us u1i9
M1206 GTM_1.5V/6A|TPS74401 GTM_AVTT
RGWT (+1.2V/3A)
u22
TPS74401 GTM_AVCC
RGWT (+0.92V/3A)
U138 u1s
TPS563211D |GTY_1.5V/3A|TPS74801 GTYP_AVCC
RLR DRCR (+0.92V/1.5A)
U4
TPS74401| GTYP_AVTT
u2s RGWT (+1.2V/3A)
MAX20796G VCCINT
FB+ (+0.8V/60A)
U2
VCC_RAM/VCCINT GT R
M1206/L (+0.6V/6A)
u10
VCC_SOC/VCCIO
u17 u21
VvCCs5Vv/5A |TPS82085 PMC_VCCO
EZ8622 siL (+1.8V/3A)
U30
TPS82085 VCC_PMC
SIL (+0.8V/3A)
us2
TPS82085 VCCAUX_PMC
SIL (+1.5V/3A)
uU33
TPS82085 VVCCO_700
SIL (+1.0V/3A)
u34
TPS82085 VCCAUX
SIL (+1.5V/3A)
uU16
TPS82085 LPD VCCO_502
sIL (+1.8V/3A)
U31
TPS82085 VCC_PSLP
SIL (+0.8V/3A)
U35
TPS82085 VCC_PSFP
SIL (+0.8V/3A)
U1
TPS82085 PL_VCCO_HD
SIL (+3.3V/3A)
U26
TPS82085 PL_VCCO_HP
sIL (+1.2V/i3A)
u4 U229
+5V/2.5A |TLV62084 LPDDR5_VDD1
EZ&622 DSGR (+1.8VI2A)
u23
TPS62870Y0Q LPDDRS_VDD1
WRXSRQ1 (+1 _8V/2A)
us
TLV62084 LPDDRS5_VDDQ
DSGR (+0.5V/2A)
+3.3V/2.5A

Figure 2.7.1- Power supply design block diagram
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2.8 Expansion Interface

The backside of the SoM features three high-speed expansion ports, connected to the base
plate via three 240-pin inter-board connectors (Samtec: ADF6-60-03.5-L-4-2-A-T). The FPGA's 10
pins are linked to these ports via differential routing. The connector pins have a pitch of 0.5 mm, and
their mating with the base plate's female connector enables high-speed data communication.

Expansion port J5

240 -pin connector J5 is used to connect the VCCIN power supply (+12V) and ground of the
carrier board, the general-purpose PS I/O pins of the FPGA, and the high-speed transceiver . The
pin assignments for the J5_AB expansion port are shown in Table 2.8.1 .

J5 pin Signal name Ezgﬁers P ;:::Lard J5 pin Signal name Ezgﬁers P ;::tliard
A1 GND - GND B1 GND - GND
A2 GND - GND B2 GND - GND
A3 103_TX3_N B6 1.2V B3 103_TX3_P B7 1.2V
A4 GND - GND B4 GND - GND
A5 GND - GND B5 GND - GND
A6 103_TX2_N D6 1.2V B6 103_TX2_P D7 1.2V
A7 GND - GND B7 GND - GND
A8 GND - GND B8 GND - GND
A9 103_TX1_N E4 1.2V B9 103_TX1_P E5 1.2V
A10 GND - GND B10 GND - GND
A1 GND - GND B11 GND - GND
A12 103_TXO0_N F6 1.2V B12 103_TX0_P F7 1.2V
A13 GND - GND B13 GND - GND
A14 GND - GND B14 GND - GND
A15 103_CLK1_N H6 1.2V B15 103_CLK1_P H7 1.2V
A16 GND - GND B16 GND - GND
A17 GND - GND B17 GND - GND
A18 102_TX3_N G4 1.2V B18 102_TX3_P G5 1.2V
A19 GND - GND B19 GND - GND
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J5 pin Signal name Ezgﬁers P ;:::tliard J5 pin Signal name Ezgﬁers P ;:::tliard
A20 GND - GND B20 GND - GND
A21 102_TX2_N J4 1.2V B21 102_TX2_P J5 1.2V
A22 GND - GND B22 GND - GND
A23 GND - GND B23 GND - GND
A24 102_TX1_N L4 1.2V B24 102_TX1_P L5 1.2V
A25 GND - GND B25 GND - GND
A26 GND - GND B26 GND - GND
A27 102_TX0_N N4 1.2V B27 102_TX0_P N5 1.2V
A28 GND - GND B28 GND - GND
A29 GND - GND B29 GND - GND
A30 102_CLK1_P M7 1.2V B30 102_CLK1_N M6 1.2V
A31 GND - GND B31 GND - GND
A32 PS_MIO14 R3 1.8V B32 PS_MI021 P2 1.8V
A33 PS_MI020 T2 1.8V B33 PS_MI022 P1 1.8V
A34 GND - GND B34 GND - GND
A35 PS_MI023 R1 1.8V B35 PS_MIO19 U2 1.8V
A36 PS_MIO51 W1 1.8V B36 PS_MIO18 V2 1.8V
A37 GND - GND B37 GND - GND
A38 PS_MIO15 T3 1.8V B38 PS_MIO17 W3 1.8V
A39 PS_MIO13 R4 1.8V B39 PS_MI029 AC7 1.8V
A40 GND - GND B40 GND - GND
Ad1 LPD_MIO1 AES 1.8V B41 PS_MIO35 AC5 1.8V
A42 LPD_MIO0 AD8 1.8V B42 PS_MIO27 ABS 1.8V
A43 GND - GND B43 GND - GND
Ad4 LPD_MIO7 AE6 1.8V B44 LPD_MIO19 AD3 1.8V
Ad45 LPD_MIO13 AF5 1.8V B45 LPD_MIO11 AH5 1.8V
A46 GND - GND B46 GND - GND
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J5 pin Signal name Ezgﬁers P ;:::tliard J5 pin Signal name Ezgﬁers P ;f::tliard
A47 LPD_MIO25 AC1 1.8V B47 LPD_MIO24 AD1 1.8V
A48 LPD_MIO23 AE1 1.8V B48 LPD_MIO18 AE3 1.8V
A49 GND - GND B49 GND - GND
A50 LPD_MIO22 AF1 1.8V B50 LPD_MIO21 AF2 1.8V
A51 LPD_MIO2 AF8 1.8V B51 LPD_MIO15 AD4 1.8V
A52 GND - GND B52 GND - GND
A53 LPD_MIO16 AE4 1.8V B53 - -

A54 - B54 - -
A55 PW_PG - 3.3V B55 VCC_BATT - VCC_BATT
A56 PS_POR_B AA15 3.3V B56 DONE AG3 1.8V
A57 GND - GND B57 GND - GND
A58 +12V - +12V B58 +12V - +12V
A59 +12V - +12V B59 +12V - +12V
A60 +12V - +12V B60 +12V - +12V
Table 2.8.1 - Pin Assignment for Expansion Port J5 _AB

Expansion port J5 _CD

The pin assignments for the J5_CD expansion port are shown in Table 2.8.2:
J5 pin Signal name Ezgﬁers P ;:::tliard J5 pin Signal name Ezgﬁers P ;f::tliard
C1 GND GND D1 GND GND
C2 103_RX3_N A3 1.2V D2 103_RX3_P A4 GND
C3 GND GND D3 GND 1.2V
C4 GND GND D4 GND GND
C5 103_RX2_N B1 1.2V D5 103_RX2_P B2 GND
C6 GND GND D6 GND 1.2V
C7 GND GND D7 GND GND
C8 103_RX1_N C3 1.2V D8 103_RX1_P C4 GND
C9 GND GND D9 GND 1.2V
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J5 pin Signal name Ezgﬁers P ;:::tliard J5 pin Signal name Ezgﬁers P ;:::tliard
C10 GND GND D10 GND GND
Cc11 103_RX0_N D1 1.2V D11 103_RX0_P D2 GND
C12 GND GND D12 GND 1.2V
C13 GND GND D13 GND GND
C14 103_CLKO_N | K6 1.2V D14 103_CLKO_P K7 GND
C15 GND GND D15 GND 1.2V
C16 GND GND D16 GND GND
Cc17 102_RX3_N F1 1.2V D17 102_RX3_P F2 GND
C18 GND GND D18 GND 1.2V
C19 GND GND D19 GND GND
C20 102_RX2_N H1 1.2V D20 102_RX2_P H2 GND
C21 GND GND D21 GND 1.2V
C22 GND GND D22 GND GND
C23 102_RX1_N K1 1.2V D23 102_RX1_P K2 GND
C24 GND GND D24 GND 1.2V
C25 GND GND D25 GND GND
C26 102_RX0_N M1 1.2V D26 102_RX0_P M2 GND
Cc27 GND GND D27 GND 1.2V
C28 GND GND D28 GND GND
C29 102_CLKO_N | N8 1.2V D29 102_CLKO_P N9 GND
C30 GND GND D30 GND - GND
C31 GND GND D31 GND - GND
C32 PS_MIO30 AB7 1.8V D32 PS_MIO31 AAT7 1.8V
C33 PS_MI024 T 1.8V D33 PS_MIO33 AAB 1.8V
C34 GND GND D34 GND - GND
C35 PS_MIO25 V1 1.8V D35 PS_MI032 Y6 1.8V
C36 PS_MIO16 U3 1.8V D36 PS_MI034 AC6 1.8V
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J5 pin Signal name Ezgﬁers P ;:::tliard J5 pin Signal name Ezgﬁers P ;f::tliard
C37 GND GND D37 GND - GND
C38 PS_MIO26 AA8 1.8V D38 PS_MIO50 Y1 1.8V
C39 PS_MIO37 AA5 1.8V D39 PS_MIO36 AB5 1.8V
C40 GND GND D40 GND - GND
Cc41 LPD_MIO5 AD7 1.8V D41 PS_MI0O28 AC8 1.8V
C42 LPD_MIO6 AD6 1.8V D42 LPD_MIO8 AF6 1.8V
C43 GND GND D43 GND - GND
C44 LPD_MIO14 | AE5 1.8V D44 LPD_MIO12 AG5 1.8V
C45 LPD_MIO20 | AD2 1.8V D45 LPD_MIO9 AH6 1.8V
C46 GND GND D46 GND - GND
C47 LPD_MIO3 AG7 1.8V D47 LPD_MIO10 AJ5 1.8V
C48 LPD_MIO4 AF7 1.8V D48 LPD_MIO17 AF3 1.8V
C49 GND GND D49 GND - GND
C50 PS_MODE3 | AJ3 1.8V D50 PS_MODE!1 AH2 1.8V
C51 PS_MODE2 | AJ2 1.8V D51 PS_MODEQ AG2 1.8V
C52 GND GND D52 GND - GND
C53 FPGA_TDO AJ1 3.3V D53 FPGA_TMS AK4 3.3V
C54 FPGA_TCK AJ4 3.3V D54 FPGA_TDI AH1 3.3V
C55 - D55 - - -
C56 - D56 - - -
C57 GND GND D57 GND - GND
C58 +12V +12V D58 +12V - +12V
C59 +12V +12V D59 +12V - +12V
C60 +12V +12V D60 +12V - +12V

Table 2.8.2 - Expansion Port J5 _ CD Pin Assignment

Expansion port J6

240 -pin connector J6 is used to connect the PL-side HD 10 and HP 10 of the FPGA on the
carrier board , as well as the high-speed transceiver . The pin assignment of the J6_AB expansion

Copyright © Alinx 2026

26 /60



A L'N)( AXVM2152
port is shown in Table 2.8.3 .
J6 pin Signal name EEr?lﬁers P ;f::(l:lard J6 pin Signal name EEr?lﬁers P ;f::(l:lard
A1 104_CLKO_P | J9 1.2V B1 104_CLKO_N H9 1.2V
A2 GND GND B2 GND GND
A3 GND GND B3 GND GND
Ad 104_RX0_P C9 1.2V B4 104_RX0_N B9 1.2V
A5 GND GND B5 GND GND
A6 GND GND B6 GND GND
A7 104_RX1_P C11 1.2V B7 104_RX1_N B11 1.2V
A8 GND GND B8 GND GND
A9 GND GND B9 GND GND
A10 104_RX2_P C13 1.2V B10 104_RX2_N B13 1.2V
A1 GND GND B11 GND GND
A12 GND GND B12 GND GND
A13 104_RX3_P C15 1.2V B13 104_RX3_N B15 1.2V
A14 GND GND B14 GND GND
A15 GND GND B15 GND GND
A16 105_CLKO_P | J15 1.2V B16 105_CLKO_N H15 1.2V
A17 GND GND B17 GND GND
A18 GND GND B18 GND GND
A19 105_RX0_P c17 1.2V B19 105_RX0_N B17 1.2V
A20 GND GND B20 GND GND
A21 GND GND B21 GND GND
A22 105_RX1_P C19 1.2V B22 105_RX1_N B19 1.2V
A23 GND GND B23 GND GND
A24 GND GND B24 GND GND
A25 105_RX2_P Cc21 1.2V B25 105_RX2_N B21 1.2V
A26 GND GND B26 GND GND
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J6 pin Signal name Ezgﬁers P ;f::tliard J6 pin Signal name Ezgﬁers P ;f::tliard
A27 GND GND B27 GND GND
A28 105_RX3_P C23 1.2V B28 105_RX3_N B23 1.2V
A29 GND GND B29 GND GND
A30 GND GND B30 GND GND
A31 B400_L10_N | E28 3.3V B31 B400_L1_N E36 3.3V
A32 B400_L10_P | F28 3.3V B32 B400_L1_P F35 3.3V
A33 GND GND B33 GND GND
A34 B400_L6_N E31 3.3V B34 B400_L9_N E29 3.3V
A35 B400_L6_P F31 3.3V B35 B400_L9_P F30 3.3V
A36 GND GND B36 GND GND
A37 B400_L5_N F32 3.3V B37 B400_L7_N D31 3.3V
A38 B400_L5_P F33 3.3V B38 B400_L7_P E30 3.3V
A39 GND GND B39 GND GND
A40 B401_L7_N B32 3.3V B40 B401_L4_N A33 3.3V
A41 B401_L7_P B33 3.3V B41 B401_L4_P B34 3.3V
A42 GND GND B42 GND GND
A43 B401_L10_N | B30 3.3V B43 B401_L9_N A30 3.3V
Ad4 B401_L10_P | C30 3.3V B44 B401_L9_P B29 3.3V
A45 GND GND B45 GND GND
A46 B401_L6_N C31 3.3V B46 B401_L8_N A31 3.3V
A47 B401_L6_P C32 3.3V B47 B401_L8_P A32 3.3V
A48 GND GND B48 GND GND
A49 B711_L6_N L32 1.2V B49 B711_L10_N J34 1.2V
A50 B711_L6_P L31 1.2V B50 B711_L10_P J33 1.2V
A51 GND GND B51 GND GND
A52 B711_L11_N | H35 1.2V B52 B711_L14_N J36 1.2V
A53 B711_L11_P | H34 1.2V B53 B711_L14_P K35 1.2V
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J6 pin Signal name Ezgﬁers P ;f::tliard J6 pin Signal name Ezgﬁers P ;f::tliard
Ab4 GND GND B54 GND GND
Ad5 B711_L15_N H37 1.2V B55 B711_L8_N M34 1.2V
A56 B711_L15_P J37 1.2V B56 B711_L8_P M33 1.2V
A57 GND GND B57 GND GND
A58 B711_L13_N L37 1.2V B58 B711_L12_N L35 1.2V
A59 B711_L13_P K36 1.2V B59 B711_L12_P L34 1.2V
A60 - B60 i i -
Table 2.8.3 - Pin Assignment for Expansion Port J6 _ AB

Expansion port J6 _CD

The pin assignments for the J6_CD expansion port are shown in Table 2.8.4:
J6 pin Signal name ﬁzr?lﬁers P ;‘te;’::iard J6 pin Signal name ﬁzr?lﬁers P ;f::ril:lard
C1 GND GND D1 GND GND
C2 104_CLK1_P J11 1.2V D2 104_CLK1_N H11 1.2V
C3 GND GND D3 GND GND
C4 GND GND D4 GND GND
C5 104_TX0_P F9 1.2V D5 104_TX0_N E9 1.2V
C6 GND GND D6 GND GND
C7 GND GND D7 GND GND
C8 104_TX1_P F11 1.2V D8 104_TX1_N E11 1.2V
C9 GND GND D9 GND GND
C10 GND GND D10 GND GND
Cc1 104_TX2_P F13 1.2V D11 104_TX2_N E13 1.2V
C12 GND GND D12 GND GND
C13 GND GND D13 GND GND
C14 104_TX3_P F15 1.2V D14 104_TX3_N E15 1.2V
C15 GND GND D15 GND GND
C16 GND GND D16 GND GND
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J6 pin Signal name Ezgﬁers P ;:::tliard J6 pin Signal name Ezgﬁers P ;:::tliard
C17 105_CLK1_P | J17 1.2V D17 105_CLK1_N H17 1.2V
C18 GND GND D18 GND GND
C19 GND GND D19 GND GND
C20 105_TX0_P F17 1.2V D20 105_TX0_N E17 1.2V
c21 GND GND D21 GND GND
C22 GND GND D22 GND GND
C23 105_TX1_P F19 1.2V D23 105_TX1_N E19 1.2V
C24 GND GND D24 GND GND
C25 GND GND D25 GND GND
C26 105_TX2_P F21 1.2V D26 105_TX2_N E21 1.2V
Cc27 GND GND D27 GND GND
C28 GND GND D28 GND GND
C29 105_TX3_P F23 1.2V D29 105_TX3_N E23 1.2V
C30 GND GND D30 GND GND
C31 D31 -

C32 D32 -
C33 GND GND D33 GND GND
C34 B400_L2_N E34 3.3V D34 B400_LO_N F36 3.3V
C35 B400_L2 P E35 3.3V D35 B400_L0_P F37 3.3V
C36 GND GND D36 GND GND
C37 B400_L4_N D32 3.3V D37 B400_L3_N D33 3.3V
C38 B400_L4_P E33 3.3V D38 B400_L3_P D34 3.3V
C39 GND GND D39 GND GND
C40 B400_L8_N C29 3.3V D40 B401_L5_N C34 3.3V
Cc41 B400_L8_P D29 3.3V D41 B401_L5_P C35 3.3V
C42 GND GND D42 GND GND
C43 B401_L3_N A35 3.3V D43 B401_L2_N A36 3.3V
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J6 pin Signal name Ezgﬁers P ;:::Lard J6 pin Signal name Ezgﬁers P ;f::tliard
C44 B401_L3_P B35 3.3V D44 B401_L2_P B37 3.3V
C45 GND GND D45 GND GND
C46 B401_L1_N C36 3.3V D46 B401_LO_N C37 3.3V
C47 B401_L1_P D36 3.3V D47 B401_LO_P D37 3.3V
C48 GND GND D48 GND GND
C49 B711_L2_N H28 1.2V D49 B711_L3_N J30 1.2V
C50 B711_L2_P J28 1.2V D50 B711_L3_P H29 1.2V
C51 GND GND D51 GND GND
C52 B711_L4 N H32 1.2V D52 B711_L5_N J31 1.2V
C53 B711_L4_P H31 1.2V D53 B711_L5_P K30 1.2V
C54 GND GND D54 GND GND
C55 B711_L9_N K33 1.2V D55 B711_L1_N K29 1.2V
C56 B711_L9_P K32 1.2V D56 B711_L1_P L29 1.2V
C57 GND GND D57 GND GND
C58 B711_L7_N M31 1.2V D58 B711_LO_N L28 1.2V
C59 B711_L7_P M30 1.2V D59 B711_L0_P M28 1.2V
C60 i D60 -

Table 2.8.4 - Expansion Port J6 _ CD Pin Assignment

Expansion port J7

240- pin connector J7 is used to connect to the PL terminal HP 10 of the FPGA on

board . The pin assignment of the J7_AB expansion port is shown in Table 2.8.5 :

the carrier

J7pin | Signal name ﬁzr?lﬁers i ;‘te;’:(liard J7 pin Signal name Ezgﬁers i ;f:::tliard
A1 B710_L12_N P31 1.2V B1 B710_L10_N | U32 1.2V
A2 B710_L12_P N30 1.2V B2 B710_L10_P | U31 1.2V
A3 GND GND B3 GND - GND
Ad B710_L7_N P34 1.2V B4 B710_L8_N N32 1.2V
A5 B710_L7_P N33 1.2V B5 B710_L8_P P32 1.2V
A6 GND GND B6 GND - GND
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J7pin | Signal name ﬁzrc;ﬁers i ;?;’:tliard J7 pin Signal name Ezgﬁers i ;::tliard
A7 B710_L5_N U35 1.2V B7 B710_L2_N N35 1.2V
A8 B710_L5_P U34 1.2V B8 B710_L2_P P35 1.2V
A9 GND GND B9 GND - GND
A10 B710_L1_N P37 1.2V B10 B710_L4_N T36 1.2V
A1 B710_L1_P N36 1.2V B11 B710_L4_P T35 1.2V
A12 GND GND B12 GND - GND
A13 B709_L9_N V34 1.2V B13 B709_L7_N V31 1.2V
A14 B709_L9_P V33 1.2V B14 B709_L7_P W30 1.2V
A15 GND GND B15 GND - GND
A16 B709_L6_N Y32 1.2V B16 B709_L8_N W33 1.2V
A7 B709_L6_P Y31 1.2V B17 B709_L8_P W32 1.2V
A18 GND GND B18 GND - GND
A19 B709_L11_N Y35 1.2V B19 B709_L15_N | AA37 1.2V
A20 B709_L11_P Y34 1.2V B20 B709_L15_ P | AA36 1.2V
A21 GND GND B21 GND - GND
A22 B709_L10_N AA34 1.2V B22 B708_L10_N | AF32 1.2V
A23 B709_L10_P AA33 1.2V B23 B708_L10_P | AF31 1.2V
A24 GND GND B24 GND - GND
A25 B708_L7_N AB33 1.2V B25 B708_L6_N AC35 1.2V
A26 B708_L7_P AB32 1.2V B26 B708_L6_P AC34 1.2V
A27 GND GND B27 GND - GND
A28 B708_L5_N AD34 1.2V B28 B708_L3_N AF37 1.2V
A29 B708_L5_P AD33 1.2V B29 B708_L3_P AE36 1.2V
A30 GND GND B30 GND - GND
A31 B708_L8_N AC32 1.2V B31 B708_L4_N AF35 1.2V
A32 B708_L8_P AC31 1.2V B32 B708_L4_P AF34 1.2V
A33 GND GND B33 GND - GND
A34 B708_L15_N AF29 1.2V B34 B708_L1_N AB36 1.2V
A35 B708_L15_P AG28 1.2V B35 B708_L1_P AB35 1.2V
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J7pin | Signal name ﬁzrc;ﬁers i ;?;’:tliard J7 pin Signal name Ezgﬁers i ;::tliard
A36 GND GND B36 GND - GND
A37 B707_LO_N AK30 1.2V B37 B707_L4_N AH32 1.2V
A38 B707_L0_P AL30 1.2V B38 B707_L4_P AG31 1.2V
A39 GND GND B39 GND - GND
A40 B707_L5_N AH33 1.2V B40 B707_L8_N AK34 1.2V
Ad1 B707_L5_P AJ32 1.2V B41 B707_L8_P AK33 1.2V
A42 GND GND B42 GND - GND
A43 B707_L11_N AG37 1.2V B43 B707_L12_N | AH36 1.2V
Ad4 B707_L11_P AG36 1.2V B44 B707_L12_P | AH35 1.2V
A45 GND GND B45 GND - GND
A46 B707_L13_N AJ37 1.2V B46 B707_L14_N | AK36 1.2V
A47 B707_L13_P AK37 1.2V B47 B707_L14_P | AL35 1.2V
A48 GND GND B48 GND - GND
A49 B706_L11_N AM31 1.2V B49 B706_L10_N | AN33 1.2V
A50 B706_L11_P AN31 1.2V B50 B706_L10_P | AM32 1.2V
A51 GND GND B51 GND - GND
A52 B706_L3_N AN37 1.2V B52 B706_L9_N AP33 1.2V
A53 B706_L3_P AN36 1.2V B53 B706_L9_P AP32 1.2V
Ab4 GND GND B54 GND - GND
Ad5 B706_L5_N AR35 1.2V B55 B706_L1_N AT37 1.2V
A56 B706_L5_P AR34 1.2V B56 B706_L1_P AT36 1.2V
A57 GND GND B57 GND - GND
A58 B706_LO_N AU36 1.2V B58 B706_L6_N AT34 1.2V
A59 B706_L0_P AU35 1.2V B59 B706_L6_P AT33 1.2V
A60 B60 - -

Table 2.8.5 - Expansion Port J7 _ AB Pin Assignment
Expansion port J7 _CD
The pin assignments for the J7_CD expansion port are shown in Table 2.8.6:
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J7 pin Signal name Ezgﬁers P ;:::tliard J7 pin Signal name Ezgﬁers P ;f::tliard
C1 B710_L13_N | N29 1.2V D1 B710_L14_N | P28 1.2V
C2 B710_L13_ P | P29 1.2V D2 B710_L14 P | R28 1.2V
C3 GND GND D3 GND GND
C4 B710_L11_N | R31 1.2V D4 B710_L15_N | T30 1.2V
C5 B710_L11_P | R30 1.2V D5 B710_L15_P | T29 1.2V
C6 GND GND D6 GND GND
C7 B710_L6_N R34 1.2V D7 B710_L9_N T33 1.2V
C8 B710_L6_P R33 1.2V D8 B710_L9_P T32 1.2V
C9 GND GND D9 GND GND
C10 B710_L3_N R37 1.2V D10 B710_LO_N M37 1.2V
Cc11 B710_L3_P R36 1.2V D11 B710_L0_P M36 1.2V
C12 GND GND D12 GND GND
C13 B709_L4_N V30 1.2V D13 B709_L3_N u28 1.2V
C14 B709_L4_P u29 1.2V D14 B709_L3_P V28 1.2V
C15 GND GND D15 GND GND
C16 B709_L13_ N | U37 1.2V D16 B709_L2_N W29 1.2V
C17 B709_L13_ P | V37 1.2V D17 B709_L2_P Y29 1.2V
C18 GND GND D18 GND GND
C19 B709_L12. N | V36 1.2V D19 B709_L14_ N | Y37 1.2V
C20 B709_L12. P | W35 1.2V D20 B709_L14 P | W36 1.2V
c21 GND GND D21 GND GND
C22 B709_L5_N AA31 1.2V D22 B709_LO_N AB30 1.2V
C23 B709_L5_P AA30 1.2V D23 B709_L0_P AB29 1.2V
C24 GND GND D24 GND GND
C25 B708_L14_ N | AE29 1.2V D25 B709_L1_N Y28 1.2V
C26 B708_L14 P | AF28 1.2V D26 B709_L1_P AA28 1.2V
C27 GND GND D27 GND GND
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J7 pin Signal name Ezgﬁers P ;:::tliard J7 pin Signal name Ezgﬁers P ;f::tliard
C28 B708_L9_N AE33 1.2V D28 B708_L11_N | AD31 1.2V
C29 B708_L9_P AE32 1.2V D29 B708_L11_P | AE30 1.2V
C30 GND GND D30 GND GND
C31 B708_L12_.N | AD30 1.2V D31 B708_L13_N | AC28 1.2V
C32 B708_L12_P | AC29 1.2V D32 B708_L13_P | AD28 1.2V
C33 GND GND D33 GND GND
C34 B708_LO_N AC37 1.2V D34 B708_L2_N AD36 1.2V
C35 B708_L0_P AD37 1.2V D35 B708_L2_P AE35 1.2V
C36 GND GND D36 GND GND
C37 B707_L10_N | AG34 1.2V D37 B707_L1_N AH29 1.2V
C38 B707_L10_P | AG33 1.2V D38 B707_L1_P AJ29 1.2V
C39 GND GND D39 GND GND
C40 B707_L6_N AL33 1.2V D40 B707_L2_N AG30 1.2V
C41 B707_L6_P AL32 1.2V D41 B707_L2_P AH30 1.2V
C42 GND GND D42 GND GND
C43 B707_L9_N AJ35 1.2V D43 B707_L3_N AJ31 1.2V
C44 B707_L9_P AJ34 1.2V D44 B707_L3_P AK31 1.2V
C45 GND GND D45 GND GND
C46 B707_L15_N | AM37 1.2V D46 B707_L7_N AM35 1.2V
C47 B707_L15_ P | AL36 1.2V D47 B707_L7_P AM34 1.2V
C48 GND GND D48 GND GND
C49 B706_L4_N AP35 1.2V D49 B706_L12_N | AN30 1.2V
C50 B706_L4_P AN34 1.2V D50 B706_L12_P | AP29 1.2V
C51 GND GND D51 GND GND
C52 B706_L13_N | AP30 1.2V D52 B706_L8_N AR32 1.2V
C53 B706_L13_P | AR29 1.2V D53 B706_L8_P AR31 1.2V
C54 GND GND D54 GND GND
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ALIN
. . FPGA pin | Level . . FPGA pin | Level
J7 pin Signal name numbers Standard J7 pin Signal name numbers Standard
C55 B706_L2_N AR37 1.2V D55 B706_L7_N AU33 1.2V
C56 B706_L2_P AP36 1.2V D56 B706_L7_P AU32 1.2V
C57 GND GND D57 GND GND
C58 B706_L14 N | AT31 1.2V D58 B706_L15_N | AU30 1.2V
C59 B706_L14_ P | AT30 1.2V D59 B706_L15_P | AU29 1.2V
C60 D60 -
Table 2.8.6 - Expansion Port J7 _ CD Pin Assignment
2.9 Structural Diagram
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Figure 2.9.1 - Top View
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Chapter3 AXVM2152 Carrier Board

3.1 Introduction

Through the preceding functional overview, we can understand the functions of the carrier
board.

® 1 Gigabit Ethernet RJ-45 interface

® PCle 4.0x8/PCle 5.0 x4 interface

® 1-channel USB UART debugging interface
® 1USB 2.0 port

® 1 LVDS display interface

® 1- channel 4-LANE MIPI camera interface
® 1-way FMC+ interface

® 1-way Micro SD card slot

® 1-channel EEPROM

® 1-channel temperature sensor

® JTAG debug port

® 2- channel CANFD communication interface
® 1-channel 40 -pin expansion port

® Buttons and LED lights

3.2 Gigabit Ethernet

The AXVM2152 expansion board features a Gigabit Ethernet interface connected to the PS
device. It provides network communication services through JL Semi's industrial-grade Ethernet
GPHY chip (JL2121-N040l). The JL2121 chip supports 10/100/1000 Mbps network transmission
rates and communicates with the FPGA's MAC layer via the RGMII interface. The JL2121D variant
supports MDI/MDX adaptation, various speed adaptations, Master/Slave adaptation, and MDIO
bus-based PHY register management.

Upon power-on, the JL2121 detects the voltage levels of specific 1/0 pins to determine its
operating mode. Table 3.2.1 outlines the default configuration settings for the GPHY chip after
power-on.

Configure Pin illustrate Configuration value

RXD3_ADRO PHY address in MDIO/MDC mode PHY Address is 001

Copyright © Alinx 2026 37 /60



ALIN

AXVM2152

RXC_ADR1

RXCTL_ADR2

RXD1_TXDLY TX clock 2ns delay Delay
RXDO_RXDLY RX clock 2ns delay Delay

Table 3.2.1 - Default Configuration Values for PHY Chip

When the network is connected to Gigabit Ethernet, the FPGA and PHY chip JL2121
communicate via the RGMII bus for data transmission. The transmission clock is 125MHz, and the
data is sampled on the rising and falling edges of the clock.

When the network is connected to a 100 Mbps Ethernet network, data transmission between the
FPGA and the JL2121 PHY chip is conducted via the RMII bus, with a transmission clock of 25 MHz.
Data is sampled on both the rising and falling edges of the clock. A schematic diagram of the Gigabit
Ethernet design is shown in Figure 3.2.1 .

U1

RGMII TX

U6

el
502
XCVM2152 -

RGMII RX

GPHY
(L2121)

J3

Figure 3.2.1 - Schematic diagram of Gigabit Ethernet interface design

Gigabit Ethernet pin assignments are as follows:

Signal name pin name pin number Remark

PHY1_TXCK LPD_MIO12 AG5 Ethernet 1RGMII Transmit Clock
PHY1_TXDO LPD_MIO13 AF5 Ethernet 1 transmits data bit 0
PHY1_TXD1 LPD_MIO14 AES Ethernet 1 transmits data bit 1
PHY1_TXD2 LPD_MIO15 AD4 Ethernet 1 transmits data bit 2
PHY1_TXD3 LPD_MIO16 AE4 Ethernet 1 transmits data bit 3
PHY1_TXCTL LPD_MIO17 AF3 Ethernet 1 sends enable signal
PHY1_RXCK LPD_MIO18 AE3 Ethernet 1RGMII Receive Clock
PHY1_RXDO LPD_MIO19 AD3 Ethernet 1 Receive Data Bit0
PHY1_RXD1 LPD_MIO20 AD2 Ethernet 1 Receive Data Bit 1
PHY1_RXD2 LPD_MIO21 AF2 Ethernet 1 receives data Bit 2
PHY1_RXD3 LPD_MIO22 AF1 Ethernet 1 receives data Bit 3
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Signal name pin name pin number Remark

PHY1_RXCTL LPD_MIO23 AE1 Ethernet 1 receive data valid signal
PHY1_MDIO LPD_MIO25 AC1 Ethernet 1MDIO Management Data
PHY1_MDC LPD_MIO24 AD1 Ethernet 1MDIO Management Clock
PHY1_RESET LPD_MIO AH5 Ethernet 1 reset signal

Table 3.2.2 - Gigabit Ethernet Pin Assignment

3.3 PCle 4.0 x8/PCle 5.0 x4

The AXVM2152 carrier board provides an industrial-grade high-speed data transfer PCle 4.0 x
8/PCle 5.0 x 4 interface . The PCle card's form factor conforms to the standard PCle card electrical
specifications and can be used directly in a standard PC's x 8 PCle slot.

The PCle interface's transmit and receive signals are directly connected to the FPGA's GTY
transceiver. The four-channel TX and RX signals are connected to the FPGA in a differential signal
configuration, with a single-channel communication rate of up to 16 Gbps bandwidth. The PCle
reference clock is provided to the development board by the PC's PCle slot, with a reference clock
frequency of 100MHz.

The design schematic of the PCle interface of the development board is shown in Figure 3.3.1
below , where the TX transmit signal and the reference clock CLK signal are connected in AC
coupling mode.

PCIEX8
U1
PCIE_TX7 PN _||
PCIE_TX6 PN __|}
PCIE_TX5 PIN_ || :]E
PCIE_TX4_PIN |, ——
PCIE_TX3_P/N ;i =
PCIE_TX2 PN _|| —
BANK PCIE_TXI_PIN || =3
102 PCIE TXO PIN__ 4| : ))
Versal PCIE_RX7_PIN =3
P M 103 PCIE_RX6_P/N =
rme | GTY —
XCVM21 52 PCIE_RX4_P/N —
PCIE_RX3_P/N =
PCIE_RX2_P/N ,ﬁ%
PCIE_RX1_P/N =
PCIE_RXO_P/N ——
BANK >
710 .

Figure 3.3.1 - PCle x8 design schematic

The pin assignments for the PCle x4 interface FPGA are as follows:
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Network Name FPGA pin names FPGA pin numbers Remark

PCIE_RX0_P 103_RX3_P A4 PCle Channel 0 Data Receive Positive
PCIE_RX0_N 103_RX3_N A3 PCle channel 0 data reception (Negative)
PCIE_RX1_P 103_RX2_P B2 PCle Channel 1 Data Receive Positive
PCIE_RX1_N 103_RX2_N B1 PCle Channel 1 Data Receiver (Negative)
PCIE_RX2_P 103_RX1_P C4 PCle Channel 2 Data Receive Positive
PCIE_RX2_N 103_RX1_N C3 PCle Channel 2 Data Receiver (Negative)
PCIE_RX3_P 103_RX0_P D2 PCle Channel 3 Data Reception Positive
PCIE_RX3_N 103_RXO0_N D1 PCle Channel 3 Data Receiver (Negative)
PCleRX4 _P 102_RX3_P F2 PCle Channel 4 Data Receive Positive
PCIE_RX4_N 102_RX3_N F1 PCle Channel 4 Data Receive Negative
PCle RX5_P 102_RX2_P H2 PCle lane 5 data reception Positive
PCIE_RX5_N 102_RX2_N H1 PCle Channel 5 Data Receiver (Negative)
PCIE_RX 6_P 102_RX1_P K2 PCle lane 6 data reception Positive
PCIE_RX 6_N 102_RX1_N K1 PCle Channel 6 Data Receiver (Negative)
PCleRX7_P 102_RX0_P M2 Positive data reception on PCle lane 7
PCIE_RX7_N 102_RX0_N M1 PCle lane 7 data reception Negative
PCIE_TX0_P 103_TX3_P B7 PCle Channel 0 Data Transmission Positive
PCIE_TX0_N 103_TX3_N B6 PCle channel 0 data transmission Negative
PCIE_TX1_P 103_TX2_P D7 PCle Channel 1 Data Transmission Positive
PCIE_TX1_N 103_TX2_N D6 PCle Channel 1 Data Transmission Negative
PCIE_TX2_P 103_TX1_P E5 PCle Channel 2 Data Transmission Positive
PCIE_TX2_N 103_TX1_N E4 PCle Channel 2 Data Transmission Negative
PCIE_TX3_P 103_TX0_P F7 PCle Channel 3 Data Transmission Positive
PCIE_TX3_N 103_TX0_N F6 PCle Channel 3 Data Transmission Negative
PCIE_TX4 _P 102_TX3_P G5 PCle Channel 4 Data Transmission Positive
PCIE_TX4 _N 102_TX3_N G4 PCle Channel 4 Data Transmission Negative
PCIE_TX5_P 102_TX2_P J5 PCle Channel 5 Data Transmission Positive
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Network Name FPGA pin names FPGA pin numbers Remark

PCIE_TX5 _N 102_TX2_N J4 PCle Channel 5 Data Transmission Negative
PCIE_TX6 _P 102_TX1_P L5 PCle Channel 6 Data Transmission Positive
PCIE_TX6_N 102_TX1_N L4 PCle Channel 6 Data Transmission Negative
PCIE_TX7 _P 102_TX0_P N5 PCle Channel 7 Data Transmission Positive
PCIE_TX7 _N 102_TX0_N N4 PCle Channel 7 Data Transmission Negative
PCIE_CLKO _P 102_CLKO_P N9 PCle reference clock 0 Positive

PCIE_CLK 0 _N 102_CLKO_N N8 PCle Reference Clock 0 Negative
PCIE_CLK1_P 103_CLKO_P K7 PCle Reference Clock 1 Positive

PCIE_CLK 1 _N 103_CLKO_N K6 PCle Reference Clock 1 Negative
PCIE_PERST B710_LO_N M37 PCle reset signal

3.4 USB to Serial Port

Table 3.3.1 - FPGA Pin Assignments for PCle x8 Interface

The AXVM2152 carrier board is equipped with a UART-to-USB interface connected to the PS
(Power Supply). The converter chip is the Silicon Labs CP2102GM USB- UART chip , and the USB
interface is a Type-C interface, allowing it to be connected to the PC 's USB port for serial data
communication using a single USB cable. A schematic diagram of the USB UART circuit design is
shown in Figure 3.4.1.

Versal
Prime

XCVM2152

UART_TX

u9

BANK
502 UART_RX

us J5

level

conversion
(TXS0102)

RXD

USB Type-C

VBUS|
UART-USBRESIN-————
o (CP2102-GM)

D+/-

Figure 3.4.1 - Schematic diagram of USB to serial port adapter

FPGA pin assignment for UART to serial port conversion:

Signal name FPGA pin names FPGA pin numbers Remark
PS_UARTO_RX LPD_MIO8 AF6 UART data input
PS_UARTO_TX LPD_MIO9 AH6 UART data output
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The AXVM2152 carrier board has one USB 2.0 port that supports HOST mode. The USB 2.0
port connects to an external USB3320C chip via the ULPI interface to achieve high-speed USB 2.0
data communication.

The USB interface is USB. The Type- C interface allows users to connect different USB Slave
peripherals simultaneously (such as a USB mouse, keyboard, or flash drive). A diagram of a USB 2.0
connection is shown in Figure 3.5.1 .

U1

U4
USB_CLK
USB_STP
17
Versal = R SR Types
Pri BANK USB_DIR USBPHY | DppDM .
HmE | 5tn (USB33200) [
XCVM2152 USB_DATAO~USB_DATA7 ‘ '
24Mhz 24Mhz
USB_RESET cystal
Figure 3.5.1 - Schematic diagram of USB 2.0 interface
USB interface pin assignment:
Signal name pin name pin number Remark
USB_DATAQ PS_MIO14 R3 USB 2.0 data bit 0
USB_DATA1 PS_MIO15 T3 USB 2.0 data bit 1
USB_DATA2 PS_MIO16 u3 USB 2.0 data bit 2
USB_DATA3 PS_MIO17 W3 USB 2.0 data bit 3
USB_DATA4 PS_MIO19 u2 USB 2.0 data bit 4
USB_DATA5 PS_MIO20 T2 USB 2.0 data bit 5
USB_DATA6 PS_MIO21 P2 USB 2.0 data bit 6
USB_DATA7 PS_MI022 P1 USB 2.0 data bit 7
USB_STP PS_MI0O24 T USB 2.0 stop signal
USB_DIR PS_MIO23 R1 USB 2.0 data direction signal
USB_CLK PS_MIO18 V2 USB 2.0 clock signal
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USB_NXT

PS_MIO25

V1

USB 2.0 next data signal

USB_RESET_N

PS_MIO13

R4

USB 2.0 reset signal

3.6 LVDS Display

Table 3.5.1 - USB Interface Pin Assignment

The AXVM2152 carrier board includes an LVDS display interface, which can be used to connect
our 7-inch display module (AN7000). The LVDS interface is a 40-pin FPC connector with 4 pairs of
LVDS data and 1 pair of clock signals. Other control signals are connected to the differential 1/0O pins
of the BANK 400 via a level conversion chip , with a voltage standard of 3.3V .

U1

Versal
Prime
XCVM2152

BANK
711

J10
LVDS_CLK_+/-

VDS_D0_+-

LVDS_D1_+/-

LVDS_D2_+-

VDS D3 +-

FPGA_BANKLCD_SDA

BANKLCD_SDA

FPGA_BANKLCD_SCL

NVT2002DP BANKLCD_SCL

BANK
400

LCD_RESET

LCD_CSB LVDS

LCD_ScL

LCD_SDI

LCD_SDO

BANKLCD_INT

LCD_STBYB

BANKLCD_PWM

BANKLCD_SYNC

BANKLCD_EN

200MHz

LVDS Interface Pin Assignment

SiT9121Al-2B1-
33E200.00000

Figure 3.6.1 - LVDS Interface Design Schematic

Signal name pin name pin number Remark

LVDS_CLK- B711_L9_N K33 LVDS screen input clock negative

LVDS_CLK+ B711_L9_P K32 LVDS screen input clock positive

LVDS_DO0- B711_L12_N L35 LVDS screen input data DATAQ negative
LVDS_D0+ B711_L12_P L34 DATAQ input to the LVDS screen is positive
LVDS_D1- B711_L10_N J34 DATA1 input data on the LVDS screen is negative
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Signal name pin name pin number Remark
LVDS_D1+ B711_L10_P J33 DATA1 input to the LVDS screen is positive
LVDS_D2- B711_L11_N H35 The data input to the LVDS screen is DATA2 negative.
LVDS_D2+ B711_L11_P H34 The data DATAZ input to the LVDS screen is positive.
LVDS_D3- B711_L14_N J36 LVDS screen input data DATA3 negative
LVDS_D3+ B711_L14_P K35 DATA3 input to the LVDS screen is positive
FPGA_LCD_SDI B400_L10_P F28 LCD screen serial interface address and SPI data input
FPGA_LCD_CSB B400_L6_N E31 LCD screen serial interface chip SPI chip select signal
FPGA_LCD_SCL B400_L6_P F31 LCD screen serial interface SPI clock
FPGA_LCD_SDO B400_L10_N E28 LCD screen serial interface SPI data output
FPGA_LCD_RESET B400_L2_P E35 LCD screen reset signal
FPGA_LCD_STBYB B400_L2 N E34 LCD screen mode setting signal
FPGA_BANKLCD_SDA B711_L15_N H37 Backlight I12C data
FPGA_BANKLCD_SCL B711_L15_P J3r Backlit 12C Clock
FPGA_BANKLCD_INT B400_L7_P E30 Backlight fault interruption signal
FPGA_BANKLCD_EN B400_L3_N D33 Backlight enable signal
FPGA_BANKLCD_PWM B400_L3_P D34 Backlight brightness adjustment signal
FPGA_BANKLCD_SYNC B400_L7_N D31 Backlight Synchronous Boost Input
LVDS_CLK_N B711_L13_N L37 FPGA input clock negative
LVDS_CLK_P B711_L13_P K36 FPGA input clock positive
Table 3.6.1 - LVDS Interface Pin Assignment
3.7 MIPI

The AXVM2152 carrier board features a MIPI 4-Lane camera interface for connecting our MIPI
OS05A20 camera module (AN5020). The MIPI interface employs a 20-pin FPC connector with four
data lanes and one clock pair, connected to the differential IO pins of BANK702 at a voltage level of
1.2 V; other control signals are routed via a voltage converter to the 10 pins of BANK711, operating

at1.5V.
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U1
J8
MIPI1_CLK_P/N
MIPI1_LANO P/N
MIPI1_LAN1_P/N
MIPI1_LAN2_P/N
\Il)er;'ls;‘a; RARR ; MIPI1_LAN3_P/N WP
711
XCVM2152 MIPI1_GPIO CAM1_GPIO
MIPI1_CLK  “'JasRGv | CAMA_CLK .
MIPI1_SCL CAM1_SCL
M|P|1_SDA NVT2002DP ‘CAM'I_SDA

Figure 3.8.1 - MIPI Interface Design Schematic

MIPI Interface Pin Assignment

Signal name Pin name Pin number Remark

MIPI1_CLK_N B711_L1_N K29 MIPI1 input clock negative
MIPI1_CLK_P B711_L1_P L29 MIPI1 input clock positive
MIPI1_LANO_N B711_L2_N H28 MIPI1 input data LANEO negative
MIPI1_LANO_P B711_L2_P J28 MIPI1 input data LANEQ is positive
MIPI1_LAN1_N B711_L3_N J30 MIPI1 input data LANE1 negative
MIPI1_LAN1_P B711_L3_P H29 MIPI1 input data LANE1 is positive
MIPI1_LAN2_N B711_L5_N J31 MIPI1 input data LANE2 negative
MIPI1_LAN2_P B711_L5_P K30 MIPI1 input data LANEZ2 is positive
MIPI1_LAN3_N B711_L4 N H32 MIPI1 input data LANE3 negative
MIPI1_LAN3_P B711_L4_P H31 MIPI1 input data LANES3 is positive
MIPI1_SDA B711_L8_N M34 MIPI1 camera 12C data
MIPI1_SCL B711_L8_P M33 MIPI1 camera's 12C clock
MIPI1_GPIO B711_L7_N M31 GPIO control of MIPI1 camera
MIPI1_CLK B711_L7_P M30 Clock input of MIPI1 camera
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3.8 FMC+

The AXVM2152 development board has one standard FMC + interface , which can be
connected to various FMC modules from Xilinx or Alinx (HDMI input/output modules, binocular
camera modules, high-speed AD modules, etc.).

The FMC+ HPC expansion port includes 34 pairs of LA signal differential pairs, 4 pairs of clock
signals, 24 pairs of HA signals, and 18 pairs of HB signals, which are connected to FPGA chips
BANK 706 , BANK 707 , BANK 708 , BANK 709, and BANK 710 , respectively ; the default voltage
level is 1.2V . Eight high -speed GTM transceiver signals are connected to the 1/0O pins of FPGA
chips BANK 104 ~BANK 105. The schematic diagram of the FPGA and FMC 1+ HPC connector is
shown in Figure 3.8.1 .

u1

FMC+ HPC
FMC_CLKO_P/N ~ FMC_CLK3_P/N J15
BANK706 FUIC-HALD P FIC_ A3 PN —
BANK707 FMC_HBOO_P/N ~ FMC_HB19_P/N
BANK708 | >
BANK709
BANK710
Versal
Prime
FMC1_GBTCLKO_M2C_C PN
XCVM2152],
104 FMC1_GBTCLK1_M2C_C_P/N
BANK
105
GTM FMC_DPO_M2C_P/N ~ FMC_DP7_M2C_P/N
Figure 3.8.1- FMC+ HPC Connection Diagram
The pin assignment for the FMC+ HPC connector is as follows:
Pin signal name FPGA pin names | FPGA pins | Remark
number
H5 FMC1_CLKO_N B709_L9_N V34 FMC Channel 0 Input Reference Clock N
H4 FMC1_CLKO_P B709_L9 P V33 FMC Input Reference Clock P (Channel 0)
G3 FMC1_CLK1_N B709_L13_N us7 FMC Input Reference Clock N
G2 FMC1_CLK1_P B709_L13_P V37 FMC Input Reference Clock P
G7 FMC1_LA00_CC_N B710_L3_N R37 FMC LA Oth data (clock) N
G6 FMC1_LA00_CC_P B710_L3_P R36 FMC LA Oth data (clock) P
D9 FMC1_LA01_CC_N B710_L1_N P37 FMC LA First Channel Data (Clock) N
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Pin

number signal name FPGA pin names | FPGA pins | Remark

D8 FMC1_LAO1_CC_P B710_L1_P N36 FMC LA Channel 1 Data (Clock) P
H8 FMC1_LAO2_N B710_L2_N N35 FMC LA Second Data N

H7 FMC1_LA02_P B710_L2_P P35 FMC LA Second Data P
G10 FMC1_LAO3_N B710_L7_N P34 FMC LA 3rd data channel N
G9 FMC1_LAO3_P B710_L7_P N33 FMC LA 3rd channel data P
H11 FMC1_LAO4_N B710_L4_N T36 FMC LA 4th Data N

H10 FMC1_LAO4_P B710_L4_P T35 FMC LA 4th data path P
D12 FMC1_LAO5_N B710_L5_N U35 FMC LA 5th Data N

D11 FMC1_LAO5_P B710_L5_P U34 FMC LA 5th Data P

Cc1 FMC1_LAO6_N B710_L10_N u32 FMC LA 6th Data N

C10 FMC1_LA06_P B710_L10_P u31 FMC LA 6th Data P

H14 FMC1_LAO7_N B710_L12_N P31 FMC LA 7th data channel N
H13 FMC1_LAO7_P B710_L12_P N30 FMC LA 7th data path P
G13 FMC1_LAO8_N B710_L13_N N29 FMC LA 8th Data N

G12 FMC1_LA08_P B710_L13_P P29 FMC LA 8th Data P

D15 FMC1_LA09_N B710_L11_N R31 FMC LA 9th Data N

D14 FMC1_LA09_P B710_L11_P R30 FMC LA 9th data path P
C15 FMC1_LA10_N B710_L8_N N32 FMC LA 10th data channel N
C14 FMC1_LA10_P B710_L8_P P32 FMC LA 10th data path P
H17 FMC1_LA11_N B709_L5_N AA31 FMC LA 11th data channel N
H16 FMC1_LA11_P B709_L5_P AA30 FMC LA 11th data path P
G16 FMC1_LA12_N B710_L9_N T33 FMC LA 12th data channel N
G15 FMC1_LA12_P B710_L9_P T32 FMC LA 12th data path P
D18 FMC1_LA13_N B709_L4_N V30 FMC LA 13th data channel N
D17 FMC1_LA13_P B709_L4_P u29 FMC LA 13th data path P
C19 FMC1_LA14_N B709_L1_N Y28 FMC LA 14th Data N

C18 FMC1_LA14_P B709_L1_P AA28 FMC LA 14th data path P
H20 FMC1_LA15_N B709_L2_N W29 FMC LA 15th Data N
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Pin

number signal name FPGA pin names | FPGA pins | Remark

H19 FMC1_LA15_P B709_L2_P Y29 FMC LA 15th Data P

G19 FMC1_LA16_N B709_L3_N u28 FMC LA 16th Data Channel N

G18 FMC1_LA16_P B709_L3_P V28 FMC LA 16th data path P

D21 FMC1_LA17_CC_N B708_L3_N AF37 FMC LA 17th data (clock) channel N
D20 FMC1_LA17_CC_P B708_L3_P AE36 FMC LA 17th data (clock) channel P
C23 FMC1_LA18_CC_N B708_L1_N AB36 FMC LA 18th data (clock) channel N
C22 FMC1_LA18_CC_P B708_L1_P AB35 FMC LA 18th data (clock) channel P
H23 FMC1_LA19_N B709_L11_N Y35 FMC LA 19th data channel N

H22 FMC1_LA19_P B709_L11_P Y34 FMC LA 19th data path P

G22 FMC1_LA20_N B708_L2_N AD36 FMC LA 20th data channel N

G21 FMC1_LA20_P B708_L2_P AE35 FMC LA 20th data path P

H26 FMC1_LA21_N B707_L13_N AJ37 FMC LA 21st data channel N

H25 FMC1_LA21_P B707_L13_P AK37 FMC LA 21st data path P

G25 FMC1_LA22_N B707_L12_N AH36 FMC LA 22nd data channel N

G24 FMC1_LA22_P B707_L12_P AH35 FMC LA 22nd data path P

D24 FMC1_LA23_N B707_L11_N AG37 FMC LA 23rd data channel N

D23 FMC1_LA23_P B707_L11_P AG36 FMC LA 23rd channel data P

H29 FMC1_LA24_N B708_L4_N AF35 FMC LA 24th data channel N

H28 FMC1_LA24_P B708_L4_P AF34 FMC LA 24th data path P

G28 FMC1_LA25_N B709_L10_N AA34 FMC LA 25th Data Channel N

G27 FMC1_LA25_P B709_L10_P AA33 FMC LA 25th data path P

D27 FMC1_LA26_N B707_L9_N AJ35 FMC LA 26th data channel N

D26 FMC1_LA26_P B707_L9_P AJ34 FMC LA 26th data path P

C27 FMC1_LA27_N B707_L10_N AG34 FMC LA 27th data channel N

C26 FMC1_LA27_P B707_L10_P AG33 FMC LA 27th data path P

H32 FMC1_LA28_N B708_L5_N AD34 FMC LA 28th data channel N

H31 FMC1_LA28_P B708_L5_P AD33 FMC LA 28th data path P

G31 FMC1_LA29_N B708_L9_N AE33 FMC LA 29th data channel N
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G30 FMC1_LA29_P B708_L9_P AE32 FMC LA 29th data path P

H35 FMC1_LA30_N B708_L12_N AD30 FMC LA 30th data channel N

H34 FMC1_LA30_P B708_L12_P AC29 FMC LA 30th data path P

G34 FMC1_LA31_N B708_L11_N AD31 FMC LA 31st data channel N

G33 FMC1_LA31_P B708_L11_P AE30 FMC LA 31st data path P

H38 FMC1_LA32_N B708_L13_N AC28 FMC LA 32nd data channel N

H37 FMC1_LA32_P B708_L13_P AD28 FMC LA 32nd data path P

G37 FMC1_LA33_N B708_L10_N AF32 FMC LA 33rd data channel N

G36 FMC1_LA33_P B708_L10_P AF31 FMC LA 33rd channel data P

K5 FMC1_CLK2_N B710_L15_N T30 FMC second input reference clock N
K4 FMC1_CLK2_P B710_L15_P T29 FMC second input reference clock P
J3 FMC1_CLK3_N B710_L14_N P28 FMC 3rd Input Reference Clock N
J2 FMC1_CLK3_P B710_L14_P R28 FMC 3rd Input Reference Clock P
F5 FMC1_HA00_CC_N B709_L6_N Y32 FMC HA 0Oth data (clock) N

F4 FMC1_HA00_CC_P B709_L6_P Y31 FMC HA 0th data (clock) P

E3 FMC1_HA01_CC_N B709_L14_N Y37 FMC HA Channel 1 Data (Clock) N
E2 FMC1_HA01_CC_P B709_L14_P W36 FMC HA Channel 1 Data (Clock) P
K8 FMC1_HA02_N B706_L12_N AN30 FMC HA Second Data N

K7 FMC1_HA02_P B706_L12_P AP29 FMC HA Second Data P

J7 FMC1_HAO3_N B710_L6_N R34 FMC HA 3rd channel data N

J6 FMC1_HA03_P B710_L6_P R33 FMC HA 3rd channel data P

F8 FMC1_HA04_N B709_L7_N V31 FMC HA 4th data path N

F7 FMC1_HA04_P B709_L7_P W30 FMC HA 4th data path P

E7 FMC1_HAO5_N B709_L8 N W33 FMC HA 5th data path N

E6 FMC1_HA05_P B709_L8_P W32 FMC HA 5th data path P

K11 FMC1_HA06_N B706_LO_N AU36 FMC HA 6th data channel N

K10 FMC1_HA06_P B706_LO_P AU35 FMC HA 6th data path P

J10 FMC1_HAO7_N B706_L8_N AR32 FMC HA 7th data path N
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J9 FMC1_HAO07_P B706_L8_P AR31 FMC HA 7th data path P

F11 FMC1_HAO08_N B708_L7_N AB33 FMC HA 8th data channel N
F10 FMC1_HA08_P B708_L7_P AB32 FMC HA 8th data path P

E10 FMC1_HAQ9_N B709_L15_N AA37 FMC HA 9th data channel N
E9 FMC1_HAQ9_P B709_L15_P AA36 FMC HA 9th data path P

K14 FMC1_HA10_N B708_L15_N AF29 FMC HA 10th data channel N
K13 FMC1_HA10_P B708_L15_P AG28 FMC HA 10th data path P
J13 FMC1_HA11_N B709_L12_N V36 FMC HA 11th data channel N
J12 FMC1_HA11_P B709_L12_P W35 FMC HA 11th data path P
F14 FMC1_HA12_N B708_L8_N AC32 FMC HA 12th data channel N
F13 FMC1_HA12_P B708_L8_P AC31 FMC HA 12th data path P
E13 FMC1_HA13_N B708_L6_N AC35 FMC HA 13th data channel N
E12 FMC1_HA13_P B708_L6_P AC34 FMC HA 13th data path P
J16 FMC1_HA14_N B708_L14_N AE29 FMC HA 14th data channel N
J15 FMC1_HA14_P B708_L14_P AF28 FMC HA 14th data path P
F17 FMC1_HA15_N B707_L6_N AL33 FMC HA 15th data channel N
F16 FMC1_HA15_P B707_L6_P AL32 FMC HA 15th data path P
E16 FMC1_HA16_N B707_L8_N AK34 FMC HA 16th data channel N
E15 FMC1_HA16_P B707_L8_P AK33 FMC HA 16th data path P
K17 FMC1_HA17_CC_N B707_L14_N AK36 FMC HA 17th data (clock) channel N
K16 FMC1_HA17_CC_P B707_L14_P AL35 FMC HA 17th data (clock) P
J19 FMC1_HA18_N B709_LO_N AB30 FMC HA 18th data channel N
J18 FMC1_HA18_P B709_LO_P AB29 FMC HA 18th data path P
F20 FMC1_HA19_N B707_LO_N AK30 FMC HA 19th data channel N
F19 FMC1_HA19_P B707_LO_P AL30 FMC HA 19th data path P
E19 FMC1_HA20_N B707_L15_N AM37 FMC HA 20th data channel N
E18 FMC1_HA20_P B707_L15_P AL36 FMC HA 20th data path P
K20 FMC1_HA21_N B706_L9_N AP33 FMC HA 21st data channel N
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K19 FMC1_HA21_P B706_L9_P AP32 FMC HA 21st data path P

J22 FMC1_HA22_N B706_L10_N AN33 FMC HA 22nd data channel N
J21 FMC1_HA22_P B706_L10_P AM32 FMC HA 22nd data path P

K23 FMC1_HA23_N B706_L11_N AM31 FMC HA 23rd data channel N
K22 FMC1_HA23_P B706_L11_P AN31 FMC HA 23rd channel data P
K26 FMC1_HB00_CC_N B707_L1_N AH29 FMC HB 0th data (clock) N

K25 FMC1_HB00_CC_P B707_L1_P AJ29 FMC HB Channel 0 Data (Clock) P
J25 FMC1_HBO1_N B707_L4_N AH32 FMC HB First Channel Data N
J24 FMC1_HBO01_P B707_L4_P AG31 FMC HB First Channel Data P
F23 FMC1_HB02_N B707_L3_N AJ31 FMC HB Second Channel Data N
F22 FMC1_HB02_P B707_L3_P AK31 FMC HB Second Channel Data P
E22 FMC1_HBO3_N B707_L2_N AG30 FMC HB 3rd channel data N

E21 FMC1_HBO03_P B707_L2_P AH30 FMC HB 3rd channel data P

F26 FMC1_HBO04_N B707_L5_N AH33 FMC HB 4th data channel N

F25 FMC1_HB04_P B707_L5_P AJ32 FMC HB 4th data path P

E25 FMC1_HBO05_N B706_L4_N AP35 FMC HB 5th data channel N

E24 FMC1_HB05_P B706_L4_P AN34 FMC HB 5th data path P

K29 FMC1_HB06_CC_N B706_L5_N AR35 FMC HB 6th data channel N

K28 FMC1_HB06_CC_P B706_L5_P AR34 FMC HB 6th data path P

J28 FMC1_HBO7_N B706_L3_N AN37 FMC HB 7th data channel N

J27 FMC1_HBO07_P B706_L3_P AN36 FMC HB 7th data path P

F29 FMC1_HBO08_N B706_L2_N AR37 FMC HB 8th data channel N

F28 FMC1_HB08_P B706_L2_P AP36 FMC HB 8th data path P

E28 FMC1_HBO09_N B706_L1_N AT37 FMC HB 9th data channel N

E27 FMC1_HB09_P B706_L1_P AT36 FMC HB 9th data path P

K32 FMC1_HB10_N B708_LO_N AC37 FMC HB 10th data channel N
K31 FMC1_HB10_P B708_LO_P AD37 FMC HB 10th data path P

J31 FMC1_HB11_N B711_LO_N L28 FMC HB 11th data channel N
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J30 FMC1_HB11_P B711_LO_P M28 FMC HB 11th data path P

F32 FMC1_HB12_N B707_L7_N AM35 FMC HB 12th data channel N

F31 FMC1_HB12_P B707_L7_P AM34 FMC HB 12th data channel P

E31 FMC1_HB13_N B706_L7_N AU33 FMC HB 13th data channel N

E30 FMC1_HB13_P B706_L7_P AU32 FMC HB 13th data path P

K35 FMC1_HB14_N B706_L15_N AU30 FMC HB 14th data channel N

K34 FMC1_HB14_P B706_L15_P AU29 FMC HB 14th data path P

J34 FMC1_HB15_N B706_L6_N AT34 FMC HB 15th data channel N

J33 FMC1_HB15_P B706_L6_P AT33 FMC HB 15th data channel P

F35 FMC1_HB16_N B711_L6_N L32 FMC HB 16th data channel N

F34 FMC1_HB16_P B711_L6_P L31 FMC HB 16th data path P

E34 FMC1_HB19_N B706_L14_N AT31 FMC HB 1st 9th channel data N

E33 FMC1_HB19_P B706_L14_P AT30 FMC HB 1st 9th channel data P

D5 FE\:A CN1 ~GBTCLKO_M2C 104_CLKO_N H9 Transceiver reference clock O input N
D4 FE\:A CP1 ~GBTCLKO_M2C 104_CLKO_P J9 Transceiver reference clock O input P
B21 F'(\:"CJ—GBTCLKLMZC 104_CLK1_N H11 Transceiver Reference Clock 1 Input N
B20 F'(\:"C;—GBTCLKLMZC 104_CLK1_P 1 Transceiver Reference Clock Input 1 P
C3 FMC1_DP0_C2M_N 105_TX3_N E23 Transceiver data 0 output N

C2 FMC1_DP0_C2M_P 105_TX3_P F23 Transceiver data 0 output P

C7 FMC1_DP0_M2C_N 105_RX3_N B23 Transceiver data 0 Input N

C6 FMC1_DP0_M2C_P 105_RX3_P C23 Transceiver data 0 Input P

A23 FMC1_DP1_C2M_N 105_TX2_N E21 Transceiver data 1 Output N

A22 FMC1_DP1_C2M_P 105_TX2_P F21 Transceiver Data 1 Output P

A3 FMC1_DP1_M2C_N 105_RX2_N B21 Transceiver Data 1 Input N

A2 FMC1_DP1_M2C_P 105_RX2_P C21 Transceiver Data 1 Input P

A27 FMC1_DP2_C2M_N 105_TX1_N E19 Transceiver data 2 output N

A26 FMC1_DP2_C2M_P 105_TX1_P F19 Transceiver Data 2 Output P
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A7 FMC1_DP2_M2C_N 105_RX1_N B19 Transceiver Data 2 Input N
A6 FMC1_DP2_M2C_P 105_RX1_P C19 Transceiver Data 2 Input P
A31 FMC1_DP3_C2M_N 105_TX0_N E17 Transceiver data 3 Output N
A30 FMC1_DP3_C2M_P 105_TX0_P F17 Transceiver data 3 output P
A11 FMC1_DP3_M2C_N 105_RXO0_N B17 Transceiver data 3 Input N
A10 FMC1_DP3_M2C_P 105_RX0_P c17 Transceiver data 3 Input P
A35 FMC1_DP4_C2M_N 104_TX2_N E13 Transceiver data 4 Output N
A34 FMC1_DP4_C2M_P 104_TX2_P F13 Transceiver data 4 output P
A15 FMC1_DP4_M2C_N 104_RX2_N B13 Transceiver data 4 Input N
A14 FMC1_DP4_M2C_P 104_RX2_P C13 Transceiver data 4 Input P
A39 FMC1_DP5_C2M_N 104_TX0_N E9 Transceiver data 5 Output N
A38 FMC1_DP5_C2M_P 104_TXO0_P F9 Transceiver data 5 output P
A19 FMC1_DP5_M2C_N 104_RXO0_N B9 Transceiver data 5 Input N
A18 FMC1_DP5_M2C_P 104_RX0_P C9 Transceiver data 5 Input P
B37 FMC1_DP6_C2M_N 104_TX1_N E11 Transceiver data 6 Output N
B36 FMC1_DP6_C2M_P 104_TX1_P F11 Transceiver data 6 output P
B17 FMC1_DP6_M2C_N 104_RX1_N B11 Transceiver data 6 Input N
B16 FMC1_DP6_M2C_P 104_RX1_P C11 Transceiver data 6 Input P
B33 FMC1_DP7_C2M_N 104_TX3_N E15 Transceiver data 7 Output N
B32 FMC1_DP7_C2M_P 104_TX3_P F15 Transceiver data 7 output P
B13 FMC1_DP7_M2C_N 104_RX3_N B15 Transceiver data 7 Input N
B12 FMC1_DP7_M2C_P 104_RX3_P C15 Transceiver data 7 Input P
Table 3.8.1 - FMC + HPC connector pin assignments
3.9 SD Card

The AXVM2152 carrier board includes a Micro SD card interface that supports the SD3.0
protocol , providing users with access to SD card storage for storing the XCVM2152 chip's boot
program, Linux operating system kernel , file system, and other user data files.

SDIO signal is connected to the I/O signal of the FPGA's BANK 501 , and can accommodate
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SD2.0 or SD3.0 cards; we use an NVT4857UKZ level converter for this connection. The schematic
diagram of the FPGA and SD card connector is shown in Figure 3.9.1 .

U1
3.3V
2
sD D2 CD
Versal ~ ooDp3 C_—1DAT2
o -— [—1DAT3
Prime BANK SD_CMD = cmD
501 SD CLK |eve|_ —| —— VDD
XCVM21 52 0,00 conversion —7' — grlig
SD D1 C—1DATO
N - C—IDATH
NVT4857UKZ SD MICRO
A4

Figure 3.9.1 - SD Card Connection Diagram

SD card slot pin assignment

Signal name Pin name Pin number Remark
PMC_MIO26_SD_CLK PS_MIO26 AA8 SD clock signal
PMC_MIO28_SD_DET PS_MIO28 AC8 SD card detection signal
PMC_MIO29_SD_CMD PS_MIO29 AC7 SD command signals
PMC_MIO30_SD_DATO PS_MIO30 AB7 SD Data0
PMC_MIO31_SD_DAT1 PS_MIO31 AAT SD Dataf
PMC_MIO32_SD_DAT2 PS_MIO32 Y6 SD Data2
PMC_MIO33_SD_DAT3 PS_MIO33 AAB SD Data3

Table 3.9.1 - SD Card Slot Pin Assignment

3.10 EEPROM and Temperature Sensor

The AXVM2152 carrier board features an EEPROM, model 24LC04, with a capacity of 4Kbit
(2*256*8bit), which communicates with the PS terminal via the 12C bus. The development board
incorporates a high-precision, low-power digital temperature sensor chip—the ON Semiconductor
LM75—with a temperature accuracy of 0.5 degrees. The EEPROM and temperature sensor are
connected to the Bank502 MIO of the Versal Prime via the 12C bus. Figure 3.10.1 shows the
schematic diagram of the EEPROM and temperature sensor.
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u16
U1
> |LM75
—
) u1s u14
\F,,er sal BANK| ps 1ic1_scL Level |PeicBsc
rime 502 | ps_lic1_SDA e\(e PS_IIC_B_SDA > EEPROM
XCVM2152 | shift |4 -

Figure 3.10.1 - Schematic diagram of EEPROM and sensor

The EEPROM communication pin assignments are as follows:

Signal name Pin name Pin number Remark
PS_lIC1_SCL LPD_MIO6 ADG6 12C clock signal
PS_IIC1_SDA LPD_MIO7 AE6 |2C data signal

Table 3.10.1 - EEPROM Communication Pin Assignment

3.11 JTAG

The AXVYM2152 development board features a JTAG interface for downloading FPGA programs
and firmware to the FLASH memory. To prevent FPGA chip damage caused by live insertion or
removal, a protection diode is added to the JTAG signals to maintain voltage within the FPGA's
operational range. Note: Avoid hot-plugging when inserting or removing the JTAG interface.

3.12 CANFD Communication Interface

The AXVM2152 development board features two CAN/CANFD communication interfaces,
connected to the MIO interface of BANK502 on the PS system side. The CANFD transceiver chip
employed is NXP's TJA1051T/3/1J chip. Figure 3.12.1 shows a schematic diagram of the CAN
transceiver chip connections on the PS side.

U1
CANFD_RXDO U29 CANFDO_H =
= RXD CANH—— 2=
CANFD_TxDo | TIATO0STT/3/1) | canFDO_L E
Versal TXD CANL~~————
Prime [BANK J6

TJA1051T/3/1J
CANFD_TXD1 _|rxp CANL|_ CANFD1_L

502 Ut1
XCVM2152 CANFD_RXD1 r CANHME

Figure 3.12.1 - Connection diagram of the PS-side CAN transceiver chip
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The CAN communication pin assignments are as follows:

Signal name pin name pin number Remark
CANFD_TXDO LPD_MIO3 AG7 CAN 0 Transmitter
CANFD_RXDO LPD_MIO2 AF8 CAN 0 receiver
CANFD_TXD1 LPD_MIOO ADS8 CAN 1 transmitter
CANFD_RXD1 LPD_MIO1 AE8 CAN 1 receiver

Table 3.12.1 - CAN Communication Pin Assignment

3.13 40-pin Expansion Port

The AXVM2152 development board reserves one 40-pin expansion header J9 with a standard
2.54mm pitch, designed for connecting external modules and devices.This expansion header
provides 2 channels of 3.3V power supply, 1 channel of 5V power supply, 3 ground pins, and 34 1/O
pins.The I/O pins adopt a 3.3V logic level standard. Do not directly connect them to the 1/O ports
of 5V devices, otherwise the FPGA may be burned out. A level shifting chip is required if
interfacing with 1/O ports of 5V devices.

J9 expansion port FPGA pin assignment

49 pin FPGA pin names FPGA pin J 9 pin number FPGA pin names FPGA pin
number numbers numbers
1 GND - 2 +5V

3 B401_LO_N C37 4 B401_L0O_P D37

5 B401_L1_N C36 6 B401_L1_P D36

7 B401_L2_N A36 8 B401_L2_P B37

9 B401_L3_N A35 10 B401_L3_P B35

11 B401_L4_N A33 12 B401_L4_P B34

13 B401_L5_N C34 14 B401_L5_P C35

15 B401_L6_N C31 16 B401_L6_P C32

17 B401_L7_N B32 18 B401_L7_P B33

19 B401_L8_N A31 20 B401_L8_P A32

21 B401_L9_N A30 22 B401_L9_P B29

23 B401_L10_N B30 24 B401_L10_P C30

25 B400_LO_N F36 26 B400_L0_P F37
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49 pin FPGA pin names FPGA pin J 9 pin number FPGA pin names FPGA pin
number numbers numbers
27 B400_L1_N E36 28 B400_L1_P F35
29 B400_L4_N D32 30 B400_L4_P E33
31 B400_L5_N F32 32 B400_L5_P F33
33 B400_L8_N C29 34 B400_L8_P D29
35 B400_L9_N E29 36 B400_L9_P F30
37 GND 38 GND
39 +3.3V 40 +3.3V

Table 3.13.1 - Pin Assignments for J55 Expansion Port FPGA

3.14 Buttons

Figure 3.14.1 .

The AXVM2152 carrier board contains two user buttons, KEY1 and KEY2. Both buttons are
connected to the FPGA's general-purpose I/O pins; one is connected to the PL pin, and the other to
the PS pin. The buttons are active low; when a button is pressed, the FPGA's I/O input voltage is low,
and when no button is pressed, the FPGA's I/O input voltage is high. The button circuit is shown in

U1

BANK PS_KEY1 Kf“
502 \j
Versal =
Prime
XCVM2152
KEY2
B?O%K PL KEY1 I~ l

Figure 3.14.1 - Schematic diagram of button hardware design

Button FPGA Pin Assignment:

Signal name FPGA pin names FPGA pin numbers Remark
PS_KEY1 LPD_MIO4 AF7 User PS terminal button
PL_KEY1 B706_L13_P AR29 User PL terminal buttons
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3.15 LED

The AXVM2152 carrier board has four red LEDs: one DONE LED, one power indicator (PWR),
and two user LEDs (LED1~LED2). The power indicator lights up when the development board is
powered on. User LEDs 1~LED2 are connected to the FPGA's general-purpose I/O pins; one is
connected to the PL pin, and the other to the PS pin. When the I/O voltage connected to the user
LED is configured to a high level, the user LED lights up; when the I/O voltage is configured to a low
level, the user LED is turned off. The schematic diagram of the LED hardware connection is shown in
Figure 3.15.1 .

3.3V
LED8 3.3V
LED9
BANK -
Versal | 51 33V
Prime
LED10
XCVM2152 = -
BANK———————Wv—
706 1

Figure 3.15.1 - Schematic diagram of LED lamp hardware design

LED FPGA pin assignment:

Signal name FPGA pin names FPGA pin numbers Remark
PS_LED1 PS_MIO51 W1 PS User-defined indicator light
PL_LED1 B706_L13 N AP30 PL user-defined indicator lights

Table 3.15.1 - LED FPGA Pin Assignment

3.16 Power Supply

The input power voltage of the AXVYM2152 carrier board is DC 12V. Please use the original
power adapter supplied with the development board. Do not use power supplies of other
specifications to avoid damaging the board. On the carrier board, four DC/DC power chips convert
the input voltage into four power rails: +5V, +3.3V, +1.8V and +1.2V. In addition, the +12V power
supply on the carrier board feeds power to the som through a board-to-board connector. The power
supply design of the expansion board is shown in Figure 3.16.1 below: .
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U39
12V +12V 3A +5.0V/3A
PWR/PCIE ETA1471
ua1
ETA8156 +3.3V/6A
u2
+1.2V/3A
ETA1471
u40
ETA1471 +1.8V/3A
SoM

Figure 3.16.1 - Power supply schematic of expansion board

3.17 Structural Dimensions Drawing
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Figure 3.17.1 - Top View
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