ll?l_ ? AT32F435-DVP-EV User Manual

AT32F435-DVP-EV Evaluation Board

Introduction

AT32F435-DVP-EV evaluation board is designed to help you accelerate your design and
development in video application solutions.

AT32F435-DVP-EV is an evaluation board based on the AT32F435VMT7 microcontroller. The
evaluation board can be connected to the digital camera module, large-capacity SDRAM, QSPI
PSRAM, 2.8-inch TFT-LCD panel and buzzer. It also gets connected with a PC for data transfer via

a USB interface.

Figure 1. AT32F435-DVP-EV evaluation board appearance
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1 Overview
1.1  Features
AT32F435-DVP-EV has the following features:
® ARM®Cortex®-M4 core-based 32-bit AT32F435VMT7 microcontroller with 4032 KB Flash
memory and 384 KB SRAM, in LQFP100 package
® Multiple power-supply options:
— 5V and 3V3 pins of AT-Link connector
— OTGFS2 bus interface (Veus 5 V) of AT32F435-DVP-EV
® Camera:
— Digital camera module connector
— 2.8-inch 320 x 240 TFT-LCD panel (connected to XMC interface) with capacitive touch panel
® Extension memories
— 32 Mbytes SDRAM (connected to XMC interface)
— 8 Mbytes SPI PSRAM (connected to QSPI1 interface)
® Clock sources:
— 8 MHz HEXT crystal
— 32.768 kHz LEXT crystal
® | EDs:
— LED1 (red) indicates that 3.3V power of the board is supplied
— LEDZ2 (yellow) and LED3 (green) indicate operation status
® User interface:
— 1x User button and 1x Reset button
— Buzzer
® Communication interfaces:
— USART?2 lead out to the AT-Link connector
— SPI4 used to control TFT-LCD panel
— 12C2 used to control camera module
— OTGFS2 with a USB type-C connector
1.2  Definition of terms
® Jumper JPx ON
Jumper fitted
® Jumper JPx OFF
Jumper not fitted
® Resistor Rx ON
Short by solder or 0 Q resistor
® Resistor Rx OFF
Connections left Open
2023.12.4 T 5 = Rev.1.10
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Quick start guide
Getting started

Configure the AT32F435-DVP-EV board in the following sequence:
1. Plug Camera module into CN4 (digital camera module connector) with lens facing outward

2. Check the Jumpers’ position on board:

JP1 is connected to GND or OFF (BOOTO = 0, and BOOTO has an internal pull-down resistor in
the AT32F435VMT7)

JP2 can be connected to any location when LED2 is not used or put JP2 in floating
Connect CN2 to a PC via a USB cable (Type-A to Type-C) so that the board is powered

4. LEDL1 (red) is always on
TFT-LCD displays “ARTERY” figure and then the image captured by digital camera module

Development toolchains

® ARM®Keil®: MDK-ARM™
® |AR™: EWARM
® AT32IDE

6 Rev.1.10
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Hardware layout and configuration

The AT32F435-DVP-EV board is designed around AT32F435VMT7 microcontroller in LQFP100

package.

Figure 2 shows the connection between AT32F435VMT7 and peripherals. Figure 3 and Figure 4
show their respective positions on the AT32F435-DVP-EV board.

Figure 2. Hardware block diagram
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Figure 3. Top layer
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3.3

3.4

3.5

3.6
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Power supply sources

The 5V power supply source required for AT32F435-DVP-EV board can be from the USB cable or
AT-Link connector CN1. Then the 5 V power supply provides the 3.3 V to the microcontroller and
peripherals via a power regulator (U2) on board.

The LED1 (red) is always on when the AT32F435-DVP-EV board is being powered.
Boot mode selection
At startup, the board boots from the following memory locations.

Table 1. Boot mode selection

Pin configuration L
Jumper Description

BOOT1 | BOOTO

JP1 connected to GND or OFF; X 0 Boot from the internal Flash memory
JP2 connected to any position or OFF (Factory default setting)
JP1 connected to 3V3
0 1 Boot from the system memory, with ISP function
JP2 connected to GND
JP1 connected to 3V3
1 1 Boot from SRAM, for debug purpose

JP2 connected to 3V3

External clock source

The 8 MHz crystal (X1) on the board is used as HEXT clock source of the AT32F435VMT7. The
32.768 kHz crystal (Y1) on the board is used as its LEXT clock source.

Digital camera module connector

The camera module is connected to the DVP interface of the AT32F435VMT7 via a CN4. The data
width is 8-bit. At the same time, the on-board 12C2 interface is used to control camera module to
initialize it and obtain its status.

TFT-LCD touch panel connector

The 2.8-inch 320 x 240 TFT-LCD capacitive touch panel is connected to CN5 connector, by default.
The AT32F435VMT7 board uses the 16-bit XMC parallel interface to transfer video data. TFT-LCD
touch signals communicate with the AT32F435VMT7 via a SP14.

SDRAM

The on-board 16-bit 32-Mbyte SDRAM (U6, part number W9825G6KH-6) is connected to the
AT32F435VMTY7 via the XMC interface to extend the program and data memory as well as random
access memory. The SDRAM is already available on the LQFP100 package, without having to use
larger LQFP144 package.

9 Rev.1.10
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3.7 SPIPSRAM
The on-board 8-Mbyte SPI PSRAM (U5, part number APS6404L-3SQR) is connected to the
AT32F435VMTY7 via the QSPI1 interface to serve as an extension of random access memory.
3.8 LEDs
® Power LED1
Red color, indicates that the AT32F435-DVP-EV board is being powered.
® User LED2
Yellow color, connected to the PB2 pin of AT32F435VMT7.
® User LED3
Green color, connected to the PA5 pin of AT32F435VMTY.
3.9 Buttons
® User button B1
It is connected to the PAO of AT32F435VMT7 as a wake-up button.
® Reset button B2
It is connected to NRST to reset AT32F435VMTY.
3.10 Buzzer
The buzzer (BUZZ1) can be switched on and off, by using the PE3 of the AT32F435VMT7 to
control the triode SS8050 (Q1).
3.11 OTGFS connector
AT32F435-DVP-EV board supports OTGFS2 full-speed/low-speed host mode or full-speed device
mode, via a USB type-C connector (CN2). In device mode, AT32F435VMT7 can be directly
connected to the host through USB type-C connector, and the Vgus can be used as 5 V input of the
AT32F435-DVP-EV board.
3.12 0 Qresistors
Table 2. 0 Q resistor settings
Resistors State (") Description
R17 OFF CLKOUT1 is not connected with CN4 (camera module connector)
ON CLKOUT1 is connected with CN4 (camera module connector)
(1) Rxfactory default state is shown in BOLD.
2023.12.4 - 10 - = Rev.1.10
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Pin assignment

Each of the GPIOs has its specific function and is connected to one or more external devices to
optimize the number of GPIO features available in LQFP100 package. The table below lists the
GPIO assignment of the AT32F435VMT7 and their connection with the external devices.

Table 3. AT32F435VMT7 pin assignment

nu:rl])er n:ir:e Function Connected device 1 Connected device 2
1 PE2 XMC_SDNCAS W9825G6KH (U6) -
2 PE3 PE3 Buzzer (BUZZ1) -
3 PE4 DVP_D4 Camera module connector (CN4) -
4 PE5 DVP_D6 Camera module connector (CN4) -
5 PE6 XMC_SDNRAS W9825G6KH (U6) -
7 PC13 Unused - -
8 PC14 LEXT_IN 32 kHz crystal (Y1) -
9 PC15 LEXT_OUT 32 kHz crystal (Y1) -
12 PHO HEXT_IN 8 MHz crystal (X1) -
13 PH1 HEXT_OUT 8 MHz crystal (X1) -
15 PCO PCO - TFT-LCD panel connector (CN5)
16 PC1 PC1 Camera module connector (CN4) -
17 PC2 XMC_NWE - TFT-LCD panel connector (CN5)
18 PC3 PC3 Camera module connector (CN4) -
23 PAO PAO User button (B1) -
24 PAl SPI4_MOSI - TFT-LCD panel connector (CN5)
25 PA2 USART2_TX AT-Link connector -
26 PA3 USART2_RX AT-Link connector -
29 PA4 DVP_HSYNC Camera module connector (CN4) -
30 PA5 PA5 LED3 -
31 PAG6 DVP_PCLK Camera module connector (CN4) -
32 PA7 XMC_SDNWE W9825G6KH (U6) -
33 PC4 XMC_NE4 - TFT-LCD panel connector (CN5)
34 PC5 XMC_NOE - TFT-LCD panel connector (CN5)
35 PBO QSPI1_100 APS6404L-3SQR (U5) -
36 PB1 QSPI1_SCK APS6404L-3SQR (U5) -

1"
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nu::rl])er n:ir:e Function Connected device 1 Connected device 2
37 PB2/ PB2/ LED2 )
BOOT1 BOOT1
38 PE7 XMC_D4 W9825G6KH (U6) TFT-LCD panel connector (CN5)
39 PES8 XMC_D5 W9825G6KH (U6) TFT-LCD panel connector (CN5)
40 PE9 XMC_D6 W9825G6KH (U6) TFT-LCD panel connector (CN5)
41 PE10 XMC_D7 W9825G6KH (U6) TFT-LCD panel connector (CN5)
42 PE11 XMC_D8 W9825G6KH (U6) TFT-LCD panel connector (CN5)
43 PE12 XMC_D9 W9825G6KH (U6) TFT-LCD panel connector (CN5)
44 PE13 XMC_D10 W9825G6KH (U6) TFT-LCD panel connector (CN5)
45 PE14 XMC_D11 W9825G6KH (U6) TFT-LCD panel connector (CN5)
46 PE15 XMC_D12 W9825G6KH (U6) TFT-LCD panel connector (CN5)
47 PB10 QSPI1_CS APS6404L-3SQR (U5) -
48 PB11 EXINT11 - TFT-LCD panel connector (CN5)
49 PH3 12C2_SDA Camera module connector (CN4) -
51 PB12 SPI4_CS - TFT-LCD panel connector (CN5)
52 PB13 SPI4_SCK - TFT-LCD panel connector (CN5)
53 PB14 OTGFS2_D- OTGFS2 connector (CN2) -
54 PB15 OTGFS2_D+ OTGFS2 connector (CN2) -
55 PDS8 XMC_D13 W9825G6KH (U6) TFT-LCD panel connector (CN5)
56 PD9 XMC_D14 W9825G6KH (U6) TFT-LCD panel connector (CN5)
57 PD10 XMC_D15 W9825G6KH (U6) TFT-LCD panel connector (CN5)
58 PD11 XMC_SDBAO W9825G6KH (U6) -
59 PD12 XMC_SDBA1 W9825G6KH (U6) -
60 PD13 XMC_SDCLK W9825G6KH (U6) -
61 PD14 XMC_DO W9825G6KH (U6) TFT-LCD panel connector (CN5)
62 PD15 XMC_D1 W9825G6KH (U6) TFT-LCD panel connector (CN5)
63 PC6 XMC_AO W9825G6KH (U6) -
64 PC7 XMC_A1 W9825G6KH (U6) -
65 PC8 XMC_A2 W9825G6KH (U6) -
66 PC9 XMC_A3 W9825G6KH (U6) -
67 PA8 xMc_ad4/ W9825G6KH (U6) Camera module connector (CN4)
CLKOUT1
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nuFr)r:rl])er n:ir:e Function Connected device 1 Connected device 2
68 PA9 DVP_DO Camera module connector (CN4) -
69 PA10 DVP_D1 Camera module connector (CN4) -
70 PAl1l DVP_D2 Camera module connector (CN4) -
71 PA12 DVP_D3 Camera module connector (CN4) -
72 PA13 SWDIO AT-Link connector -
73 PH2 12C2_SCL Camera module connector (CN4) -
76 PA14 SWCLK AT-Link connector -
77 PA15 QSPI1_I02 APS6404L-3SQR (U5) -
78 PC10 QSPI1_I01 APS6404L-3SQR (U5) -
79 PC11 XMC_D2 W9825G6KH (U6) TFT-LCD panel connector (CN5)
80 PC12 XMC_D3 W9825G6KH (U6) TFT-LCD panel connector (CN5)
81 PDO XMC_A5 W9825G6KH (U6) -
82 PD1 XMC_A6 W9825G6KH (U6) -
83 PD2 XMC_A7 W9825G6KH (U6) -
84 PD3 XMC_A8 W9825G6KH (U6) -
85 PD4 XMC_A9 W9825G6KH (U6) -
86 PD5 XMC_A10 W9825G6KH (U6) TFT-LCD panel connector (CN5)
87 PD6 XMC_A11 W9825G6KH (U6) -
88 PD7 XMC_A12 W9825G6KH (U6) -
89 PB3 QSPI1_I03 APS6404L-3SQR (U5) -
90 PB4 DVP_D5 Camera module connector (CN4) -
91 PB5 XMC_SDCKE1 W9825G6KH (U6) -
92 PB6 XMC_SDCS1 W9825G6KH (U6) -
93 PB7 DVP_VSYNC Camera module connector (CN4) -
95 PB8 SPI4_MISO - TFT-LCD panel connector (CN5)
96 PB9 DVP_D7 Camera module connector (CN4) -
97 PEO XMC_SDDQML W9825G6KH (U6) -
98 PE1 XMC_SDDQMH W9825G6KH (U6) -

2023.12.4
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5 Revision history
Table 4. Document revision history
Date Revision Changes
2021.12.17 1.00 Initial release
1. Replaced CN2 with USB type-C
2023.12.4 1.10 2. Replaced U5 with APS6404L-3SQR-SN
3. Optimized PCB routing
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

Purchasers are solely responsible for the selection and use of ARTERY’s products and services, and ARTERY assumes no liability

whatsoever relating to the choice, selection or use of the ARTERY products and services described herein

No license, express or implied, to any intellectual property rights is granted under this document. If any part of this document deals with any
third party products or services, it shall not be deemed a license granted by ARTERY for the use of such third party products or services, or
any intellectual property contained therein, or considered as a warranty regarding the use in any manner of such third party products or

services or any intellectual property contained therein.

Unless otherwise specified in ARTERY’s terms and conditions of sale, ARTERY provides no warranties, express or implied, regarding the
use and/or sale of ARTERY products, including but not limited to any implied warranties of merchantability, fitness for a particular purpose

(and their equivalents under the laws of any jurisdiction), or infringement on any patent, copyright or other intellectual property right.

Purchasers hereby agree that ARTERY’s products are not designed or authorized for use in: (A) any application with special requirements
of safety such as life support and active implantable device, or system with functional safety requirements; (B) any aircraft application; (C)
any aerospace application or environment; (D) any weapon application, and/or (E) or other uses where the failure of the device or product
could result in personal injury, death, property damage. Purchasers’ unauthorized use of them in the aforementioned applications, even if
with a written notice, is solely at purchasers’ risk, and Purchasers are solely responsible for meeting all legal and regulatory requirements in
such use.

Resale of ARTERY products with provisions different from the statements and/or technical characteristics stated in this document shall
immediately void any warranty grant by ARTERY for ARTERY’s products or services described herein and shall not create or expand any
liability of ARTERY in any manner whatsoever.

© 2023 ARTERY Technology — All rights reserved
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