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1 Introduction
This User Manual d e s cbroi abreds rtehseo ufrucnecst i aonmnds , s vopnp O
APM32F4071 G EVAL Board. The SDK and related da
be obtained from the official website of Geehy
11 APM32 Ecosystem
The APM32 ecosystem includes product applicat
board, dewmubadi on tool , devel opment t ool c h.
devel opment tool chain is suitable for many de
as HEIKI, Il AR for Arm, Eclipse, etc., and all
engineringtonmebe DK needs of different users
Fi gaABRM32 Ecosystem
L Hardware Debuggers Development Sofeware
Application Product Development &Programmer Toolchain Development
— ArmekeEeiL
= Keil-MDK
0T o
SYSTEMS
o n R M) \ IAR for Arm
Mini Borad Geshy LINK E D ﬂ
Smart Home APM32 MCU P IEETANS o - RT-Thread Studio APM32 SDK
Consumer Electronics PROG o
Automotive VS Code
Industry Control d
Smart Energy Eclipse
APM32 PROG
Eval Borad
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1.2 Eval uation board

APM32F407 EVAL Board is a complete demonstrat

hi glerf ormance APM32F4xx dPDarsiee D oMCUW, ainmc It waoi

The t wo cor e boar ds use APM32F407ZGT6®6 (LQFP

(LQFP176) as the core master, andEQaohret-M4wo

core, working frequency 168MHz. I t wihd céq wiamp ed

help developers =evaluate <chip performance
devel opment applications.

Fi ga2aABRM32F407 EVAL Base Board

APM32F407 EVAL V1.1

CAMERA
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Fi g8BARBRM32F4072ZG Core V1 Board

0 APM32F4072ZG Core V1 c

CoEsTR PR R
X "’ﬁ s» = 2

Fi gdARM32F4071 G Core V1 board

TR s

APM32F4071G C vi

Fi gbARM32F407 EVAL Board (taking APM32F4071 G C

232 mo Buzzer

Et her USB mo
modul: CAN mo

485

+5V power : A ‘ touch scr
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2 Function overview
The APM32F407 EVAL Board mainly includes the
1. LBE
2. KBY
3. Buzzer: 1
4 . JATAALSWD
5. Ethernet
6. WBBGHS/ FS
7. Supper t0 FATFSN/-RES5
8. SupporthaRk@Q@ pwibtah t er y
9. SupportMm#mor p SOar d
10. Support OV2640 camera modul and expansion
11. Support 4.3" 800x480 TFT color LCD touch
Fi g6ARM32F407 EVAL Board Overview
LEDs —
Key Button ‘ E IID* Touch LCD
3 [swo
Buzzer
USB-OTG USB Drniver E E SPI Flash
SDCard SDIQ Driver E IE JTAG/SWD
DCI_OV2640 DCI Driver DG ETH LA: :?\;UA cﬁ:it o
SDRAM E < 33VLDO € Cgfnesc\ior
RTC Driver RTC Extension
APM32F407IGTS Connector for

www. geehy. com

Padge


http://www.geehy.com/

Geehy

SEMICONDUCTOR

21

2.2

2.3

24

2.5

Power supply

The APM32F407d EcvAA. B apowered by an external 5)
sel ect i-tnge WJiSaI port Mini USB interface through
vol tages are prbowirdleds ody atglree reemgul at or . I n add]i
can also sutpphtyhwepewad uati on board, but it can
evaluation board.

Besi des, rich 5V/3.3V/GND pin headers are rese
extended experiment.

FiguiPewer Supply of APM32F407 EVAL Boa

3.3V ITAG
Connector

5V DC

Connector

— APM32F4071GT6
USB
Connector
Battery interface

Onboard CR1220 standard battery interface, use

Cl ock

APM32F407 EVAL Board carries two external cl oc
X2, 32.768KHz clock is used for RTC or other

B

, X2, 8MHz cl odAPM3R2F49&d xf MCU. I f the internal
used, the clock can be removed or the HSE ca

Reset control
Provide two reset controls, which can be gener
L, RESET key; press it to send a reset signal

JTAGsegte signal

B

Si mul ation and downl oad i nterface

., Standapidn 2I0DC JTAG connecting interface.

., Fowri re SWD connecting interface
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2.6

2.7

2.8

29

210

2.1

212

213

LCD screen

I't suppiomdlds BEB color LCD touch screen with 8
LCD screen t hramudgh 2tChd nSMC faces of MCU.

LED |ights

APM32F407 EVAL Board carries 3 user LED 1ight
users or for indication purpose during the exp
Keys

APM32F407 EVAL Board carries 3 user kelisngwhic
or other input purposes.

SPI FI ash

APM32F407 EVAL Board carries a SPI Flash chip
storage space, and is connected to this chip t

RS485 interface

APM32F407 EVAL Boardthe R®YA&ctbdptohrough t
peripheral and provides a RS485 interface. It
requires 5V power supply to work normally.

CAN i nterface

APM32F407 EVAL Bbobamd dh&LANamnamerf ace, whorch can

CAN communicati on. It should be noted that the
supply to work normally.
Et hhernet i nterface

APM32F407 MCU is equipped with Ethernet periph
with external physiRMall liater fakiep {Threopdlysi ca
APM32F407 EVAL Board is LAN8720A.

DCI i nterface

APM32F407 EVAboBodr dCoOninterface can transmit
through DMA and display it on LCD. | UOP&EGpports
and RGB565.
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3 SDK Overview

The SDKJ[ 1] is provided in the fordmoafdcdmpwres:
packages, such as basic LED, Button, Buzzer é
package, LCD screen driver p@pak&kag,e,SEIDIW2 5@l &
driver package and so on.

|t al so includes several necessary | ibraries
Et hernet peripheral driver | ibrary and USB OTG
routines that ack esasRS485reoammuyuynscaati on, CAN

Et hernet communication.
Fi g88PK Directory Architecture
=8

= w Boards
55 Board APM32F407 EVAL
----- Board.c
(- Board.h

.
Documents

DATASHEET.pdf
-1 Examples
B ﬁ CAN_LoopBack
i Include
__‘ Project
-1 1AR
o CAN_LoopBack.ewp
- =| CAN_LoopBack.eww
{71 MDK
- CAN_LoopBack.uvprojx
Source
readme.txt
-] CAN_Normal
B~ Dl
m- DMC
E- ETH
- LCD
& RTC
& SDIO
- SPI
&) USART
- USB
- Libraries
B[] APM32F4xx_ETH_Driver
G- APM32F4sx_OTG Driver
B[] APM32F4xx_StdPeriphDriver
B+ CMSIS
-] Device
-1 Middlewares
fat_fs
#-10 wip-1.4.1
----- GEEHY COPYRIGHT NOTICE txt
----- Motice.tbxt
----- Readme.pdf

----- Release Notes.txt

[ 1] . There is no package supported by I DE in |
need to obtain it dreethtye wofwf. igeiedly. wolmsi t e of

www. geehy. com Pa@e
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31 Onboard driver
The -boorard drivers include basic LED, Button, B
driver package, LCD screen driver package, and
Fi g@©Oeboard Driver
APM32F4x0¢_EVAL_SDK_ V1.0 1 sPI
-7 Boards . o
o0 OIEYEEEm o SPLFlash
w1 ine - Include
S sre @-| Project
----- Board_APM32F407_EVAL.c -
----- bsp_delay.c E| Source
""" bsp_i2c.c - =| apm32fdxx int.c
----- bsp led.c i
..... bsp,_lcdFont.c 2ol Eoard W25016.c
----- bsp_touch.c main.c
..... b )
_____ Board CSp‘usam b =] system_apm32fdonc
----- Board.h readme.txt
. -’ ETH Bl e
=11 ETH Ping 52 DCI_OV2640
B arch - Include
i Incl:_lde -] Project
B[] Project -
F— B~ Source
=1 Source 3984 it
----- apm32fd int.c Epmd ) ke
----- board DPB3848.c P
----- bsp key.
..... ethernetif.c bsp ov2640.c
..... main.c main.c
----- system_apm32fdux.c system_apm32fdux.c
..... readme.bxt - = readme.txt
3.2 Li brfairlye
The Il ibrary file contains APM32F4xx standar ¢
peripheral driver | ibrary and USB OTG peripher
33 Mi ddl ewar e
The middl eware used in the SDKIL.pdaclkage include
34 | DE support
This rouk i ne is equipped with the engiMb&Keri ng
and | AR for Ar m.

www. geehy. com

Pa@®e


http://www.geehy.com/

Geehy

SEMICONDUCTOR

3.5

3.5.1

3.5.2

Routine

The SDK package contains many applications th
Ov2640 camer a, LCD touch screen, RS48&dndc ommun
Et hernet RS485.

CAN LoopBack

The CAN LoopBack routine describes how to conf
and compares the received message with the tra
by polling and interrupal widrlt baes sdiisstpa naty etdh roonu

Fi gd@€@AN LoopBack

Bl Serial Port Utility

File Edit View Tools Help

“H‘,—JE', "l'w‘*

Serial Fort Setting CAN_LoopBack Test

Port USE Ser... (M5} + | > CAN1 polling test is PASSED
Bandrate | 115200 - » CAN1 interrupt test is PASSED
Data Bits & -

Parity |Hone -
Stop Bits |1 -
Flow Type |Hone -

CAN Noemal

The CAN Noemal routine is cowamnunCANMtpemni gloeaedal
APM32F107 and is used to show how to use the C,
H/' L wires of CAN1 andciCAbdQi nhedd &aondbet sbbaltl b
power supply is provided to the board. You c 8
interrupt.

I n polling mode: after successfupdsgsacdclic'eiwiilnlg

di splayed on the serial port assistant through
I n interrupt mode: after successfully receivin
be di splayed on the serial port heslstant thro

Fi gadCeAN Dual Menu
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MCU

PB12(CAN2_RX) <
PB13(CAN2_TX) <

www. geehy. com

PBS(CAN'l_RX) Cmimimimimim i >
PBS(CAN 1 _TX) mmim i >

CAN_RX
CAN_TX

CAN_RX
CAN_TX)

CAN Transceiver

CAN Transceiver

CANH <
CANL <

CANL <
(07 ] ¥ [P
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353 DCI ov2640
DCI OVv2640 routine shows how to obtain i mage ¢
DClI continuously obtains the data of OV2640 ca
through USART2i sWpersKEY]1l sel ect RGB565 dat a
pressed, select JPEG data format.
Figad&€l 0OV2640

-SCCB_SCL(PBS8) -OV2640_SCCB_SCL

-SCCB_SDA(PB9) -OV2640_SCCB_SDA

-0OV2640_PWDN(PAQ)  -ooeemmmmmereemeeeeess > -0V2640_PWDN

-0V2640_RST(PF13) -0V2640_RESET

-DCI_HSYNC(PA4) -OV2640 HREF

-DCI_PCLK(PAS6) -0V2640_PCLK

-DCI_VSYNC(PB7) -OV2640_VSYNC

-DCI_DO(PC6) -0V2640_Y0

-DCI_D1(PC7) -OV2640_Y1

-DCI_D2(PC8) -OV2640 Y2

-DCI_D3(PC9) -0V2640_Y3

-DCI_D4(PE4) -OV2640_Y4

-DCI_D5(PB6) -OV2640_Y5

-DCI_D6(PE5) -OV2640_Y6

-DCI_D7(PES6) -OV2640_Y7

354 DMC SDRAM

This routine provides how to use DMC to read
prints the infioalmagortn 4 osithtearstert hrough USART

Fi gd®amC

e S e e e e
APM32F40x DMC SDRAM Example

AHB Clock : 168 MHz
SDRAM Clock Psc : 4 div
SDRAM Clock : 42 MHz

:11 bit

Column Address Width :8 bit
Bank Address Width :1 bit band addr
capacity :2 MByte

*
*
*
*
* Row Address Width
*
*
*
eoooiok ok ookl ok ook ook ook ok

SDRAM

Test & bits read and write operation on the ZMB bytes space of external SDRAM
Check passed

etttk dofotatokboolotok soloboloiolok ololatokdokobolook sokok
Test 16 bits read and write operation on the ZMB bytes space of external SDRAM
Check passed

e
Test 32 bits read and write operation on the ZMB bytes space of external SDRAM

Check passed
kol ek ook ok Rk R Rk

www. geehy. com Pada


http://www.geehy.com/

Geehy

SEMICONDUCTOR

3.5.5

ETH Ping

This routine describes how to use APM32F4xx _

functions. After the Ethernet mot her board is
USART1 to printf will be used. I f the computer
the computer wild/l access the motherboard nor ma

Fi gu#EdH Ping

C:\Windows\system32>ping 192.168.73.22

Pinging 192.168.73.22 with 32 bytes of data:

Reply from 192.168.73.22: bytes=32 time<ims TTL=128
Reply from 192.168.73.22: bytes=32 time<ims TTL=128
Reply from 192.168.73.22: bytes=32 time<ims TTL=128

Reply from 192.168.73.22: bytes=32 timedims TTL=128

Ping statistics for 192.168.73.22:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),
Approximate round trip times in milli-seconds:

Minimum = Oms, Maximum = Oms, Average = Oms

www. geehy. com Pad3
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3.5.6

ETH TCP Client

This routine describes howveo Usbédr APM32B4uxse

function. After initialization, you can see th
through the USART1 or LCD screen. Connect to

Di sconnect the server thrToQ@R ha KEIYI2i.arYyo uprcagr aun
data to the EVALBoard through the TCP server

Figd&dH TCP Client

42 USR-TCP232-Test RS232 to Ethernet Convert tester = B =
File(F) Options(0) Help(H)
COMSettings COM port data receive Metwork data receive MetSettings
Portum |COME | | |This is a ETH TCP Client Dene! [Receive from 182 165.73.22 : 49153] : (1) Protocal
EVAL board Static IF address TCF Client to commect zerver TCP Server
BaudR 115200 = IP: 192, 168.73.22 [Receive from 192, 168.73.22 : 43154 :

[2] Local hoszt IP

a MNOME - HETMASE: 255.255.255.0 TCF Client to conmect zerver
PR 192.168.73 .20

- Gateway: 192 168.73.1
Datsh |88 | | lrcp Server Tp: 192, 188,73, 20: 6000
: - - Al [3] Local host port

Stope |1 bit < ]

@_ Closze FEY1: Connect TCP serwver § 2 3 TAscemes:
Q FEYZ: Disconnect TCP serwer @ =

Recw Options Recv Options

[~ Receive to file. .. Commect TCP serwver [ Receive to file...

[~ hdd line retwn 7 #dd line return

[~ Receive Az HEX [ Receive hs HEX
Ii t TCF

|~ Receive Famse 1Eeonnes EErver |~ Receive Fause

Save. .. Clear Save. .. Clear
Commect TCF server

Send Options received message APM3ZF40T_EVAL Send Options

[~ Date from file ... | [F2oeived message APMIZRAD7 EVAL [~ Data from file ...
received mezzage: APMIZF40T_EVAL

[~ Auto Checksum [ #mto Checksum

[7 Auto Clear Input 7 smte Clear Input

7 Send Az Hex

[~ Send As Hex
Peers: |192168.7322:4915 = [ Send Recpele

[~ Send Recyele

Interwal [1000 Geehy KEM3ZF40T_EYAL -
nLery: m= Send Send ,—

Load. .. Clear Load. .. Clear
[& Ready! Send: 0 Recw: 375 Feset & Ready! Cend: 42 Fecy BB Reset

www. geehy. com Pade
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357 ETH TCP Server
This routine describes how to use APM32F4xx _
functions to creaitwe TLCrPd seenwkrdatra to TCP cli et
After initialization, you can see the system i
the USART1 or LCD screen. Cr eabt0e00O)h.e Ssheurtv edro wnl
server thrYawhec& EYRannect data to the EVAL Boa
FigagdH TCP Server
42 USR-TCP232-Test RS232 to Ethernet Convert tester = B =
File(F) Options(0) Help(H)
COMSettings COM port data receive Metwork data receive MetSettings
Portum |COME =] APN32FA0T_EVAL (1) Protacal
115200 Thi=z i= a ETH TCF Serwver Demo! APM3ZF40T_EVAL TLCF Client
Baudh 2 EVAL board Static IP address APN32FA0T_EVAL
DPsity |NONE = TF: 192, 166 T3, 22 Eeeily
- WETMASE: 255 255 2550 192.168.73 .22
DataB |E0E | Gateway: 192, 168.73.1 (2] Server Port
Stopk |1 bit = 5000
i . - Claoze FEY1: create TCP zerwer § - ;. -
M FEYZ: close TCF =zerver @ Disconnect
Recw Options Recv Options
[ Receive to file... | ||cyeate TCF server TP: 192, 163, T3.22:5000 [ Receive to file ..
[T Add line retwn received mezzage: AFMSEF40T_EVAL [T add line return
[T Receive Az HEX _ [T Receiwve Az HEX
[ Receive Fause received mezzage: APMIZF40T_EVAL [ Receive Fause
Save...  Clear received mezsage: APMSZF407_EVAL Sawve. ..  Clear
Send Options Send Options
[7 Data from file ... [7 Data from file ...
clozse TCF =erwver
[7 Auto Checksum [T futo Checkzum
[7 Auto Clear Input 7 smte Clear Input
[7 Send Az Hex YETEE [7 ZSend Az Hex
[~ Send Recycle Locallost|192.168.73 .20 | Fort [~ Send Recyele
Interwal |1000 m= Geehy Send AFM3IZF407_EVAL - Interwal (1000 ms
Load. . . Clear Load. .. Clear
[& Ready! Send: 0 Recw: 338 Feset [& FReady! Send : 43 Fecv: 48 Feset
www. geehy. com Pad®
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358 LCD ShowFigure

LCD_ShowFigure routine describes how to use th
LCD screen. Press KHYIlspdmdg tdhdfleEBNnWi ISlt at es.
inches, 800 x 480 pixels).

Figame«€D ShowFigure

-LCD_I2C_SCL(PD7) e > CTP_SCL
-LCD_|2C_SDA(PD3) - CTP_SDA
-LCD_GT_RST(PD6) - CTP_RST
-LCD_GT_INT(PE2) CTP_INT
-LCD_BK(PF14) LCD_BK
-LCD_CS(PG10) LCD_CS
-LCD_WR(PD5) LCD_WR
-LCD_RD(PD4) LCD_RD
-LCD_RS(PGD) LCD_RS
-LCD_RST(PE3) LCD_RST
-SMC_DO(PD14) LCD_DBO
-SMC_D1(PD15) LCD_DBH1
-SMC_D2(PD0) LCD_DB2
-SMC_D3(PD1) LCD_DB3
-SMC_D4(PE7) LCD_DB4
-SMC_D5(PE8) LCD_DB5
-SMC_D6(PE9) LCD_DB6
-SMC_D7(PE10) LCD_DB7
-SMC_D8(PE11) LCD_DBS
-SMC_D9(PE12) LCD DB
-SMC_D10(PE13) LCD_DB10
-SMC_D11(PE14) LCD_DB11
-SMC_D12(PE15) LCD DB12
-SMC_D13(PD8) LCD_DB13
-SMC_D14(PD9) LCD_DB14
-SMC_D15(PD10) LCD_DB15
359 LCD Touch
LCD _Touch routine describes how to use interru
continuously obtaihsiobetauoptsdabandtboougrts it

data in the LCD window (4.3 inches and 800 x 4.
control the LED and get feedback on the LCD. E
the LED will flip.

Figa&D Touch

ehy HsESk

LML NBL TOR

O € @

www.geehy.com
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3510 RTC Al ar m

This routine describes how to use the RTC Al ar
l'ight wup; count down for five seconds, then wa
LED3 will fImasahtolrtedcamrimeegh USARTI1.

3511 RTC Cal endar

This routine describes how to use the RTC cal e
Il ight up and LED1 will flash every second. It

FiguaR&€al endar

RTC initialization completed

This is a RTC Calendar Demo!
Date : 2022/05/20 weekday:5
Time : 02:02:02

This is a RTC Calendar Demo!
Date : 2022/05/20 weekday:5
Time : 02:02:04

This is a RTC Calendar Demo!
Date : 2022/05/20 weekday:5
Time : 02:02:05

This is a RTC Calendar Demo!

Date : 2022/05/20 weekday:5
Time : 02:02:06
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3512 SDI O SD Card

This program shows how to use the SDIO modul e
DMA and verify it after transmission. The dat a
serial port assistant . -bAfotcekst t & eb Ipadvie irtppdswtp pd ayn
selected by KEY1l and KEY2.

Fig2a®e®dl O SDCar d
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