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CHS583 Evaluation Board Introduction and Application
Version: 1A

1. Overview

This evaluation board is used to develop CH583. The MounRiver compiler and the ISP tool are available. The
application reference examples and demonstrations related to the chip resources are provided.

2. Hardware

For the evaluation board schematic, please refer to CH583SCH.pdf.

CHS583M evaluation board is equipped with BLE antenna, indicator LED, USB interface and extension
connectors for general interfaces of the chip, which are suited for the testing and verification of basic functions
for customers.
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Figure 1-1 CH583M evaluation board

2.1 Functional Specification

CHS583 is a 32-bit RISC microcontroller integrated with BLE wireless communication. CH583 integrates
abundant peripheral resources, such as BLE communication module, full-speed USB host and device controller
and transceiver, SPI, 4 UARTs, ADC, touch-key detection module, RTC, etc.

CH583 evaluation board is equipped with the following resources:

1. Switch (S1): Supply switch, used to disconnect or connect to external 5V supply or USB supply

2. RESET Button: Reset button, used for external manual reset (Note that the manual reset function of the
chip needs to be enabled).

3. DOWNLOAD Button: Download button, used when downloading with ISP tool.
Two USB interfaces: USB communication interfaces of the main chip, with Host and Device functions.

5. Extension connector (P2/P3): including chip functional pins, power pins and LED load operation pins.
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2.2 CH583 Antenna Introduction
The following is a 2.4GHz small-size PCB antenna design application matched with CH583. For the specific
parameters of the antenna, please refer to the PCB design provided by our company.
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Figure 2-1 Antenna design

1. When wiring from the chip pins to the antenna feed point (area “A”), 50Q2 impedance is needed. The
counting factor involves parameters such as wiring width of area “A”, the distance between “A” and “B”,
PCB thickness, the dielectric constant of board, copper thickness, thickness of the green oil and so on.

2. Area “B” is a coplanar reference ground area, the sufficient area and number of ground holes both should be
guaranteed.

3. Area “C” is the ground pad at the bottom of the chip. Guarantee good grounding and heat dissipation
(multiple ground holes) under the conditions allowed by manufacturing process.

4. The RF part needs to be far away from interference sources, such as crystals, power components, switching
supplies, etc.

Figure 2-1 shows the antenna style of our evaluation board. The PCB thickness is 0.8mm. For details of the
antenna sizes, please contact us.

3. Software

Please search and download CH583 development packet (CHS83EVT.ZIP) on our website.

3.1 Directory structure of EVT packet
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CH583EVT —> PUB _— % CH5835CH.pdf
EXAM % CH583EVT Evaluation Board Manual.pdf
ADC BLE FLASH PM PWMX
spio SRC ™R UART1 usB

Figure 3-1 Directory structure of EVT packet

Note:
“PUB” folder: Evaluation board manual, evaluation board schematic.
“EXAM” folder: CH583 controller software development driver and corresponding examples, classified by

peripherals. Each peripheral folder contains one more functional application routine folders.

3.2 Open project

Select any peripheral project. For example, double-click on Peripheral to open BLE slave routine.

settings
APP
obj
Profile
«cpraject
| ] project
L Peripheralwvproj

Figure 3-2 Files in “Peripheral” folder

Double-click the file, Peripheral. wvproj, to open the project in MounRiver Studio.

File Edit Project w Help

3 @ID i 0 e H B Bl e - [Qudk ece]

P —— xx%% (C) COPYRIGHT ****% e
* : main.c
* : WCH
* o 1 V1.1
5 * Date : 2020/08/06
6 * Description  SMEMIUE AERBR S RETIIL
7 AxErER wxx P KxxxREEREER )
90/ AxErE P - KxxEREEREER )
@ 10 /* sxtrad*/
& Profile 11 #include "CONFIG.h"
& RVMSIS 12 #include "CHS58x_common.h"
& Startup 13 #include "HAL.h"
@ StdPeriphDriver 14 #include "gattprofile.h"
& ot 15 #include "peripheral.h"
16
170/ AxErER P - o
18 * GLOBAL TYPEDEFS
19 *
20 __attribute ((aligned(4))) u32 MEM BUF [BLE MEMHEAP SIZE/41:
21
22 #if (defined (BLE MAC)) && (BLE MAC == TRUE)
23 u8C MacAddr[6] = {0x84,0xC2, 0XE4,0x03,0x02,0x02} ;
24 #endif
25
262/ KxxxER KxxxER xxxxx xxxxx
27 * Function Name : Main Circulation
28 * Description : IfEF
29 * Input : None
30 * output : None
3 * Return : None
KrxEER KrxEaR xrxEE ARaxRARREER)
HIGH CODE

void Main Circulation()

while (1) {
TMOS_SystemProcess ( ) ;

Figure 3-3 Mounriver Window after opening the file “Peripheral. wvproj”
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In addition, the project can also be opened by importing the project. Open the Mounriver, then right-click on

the blank area in the “projectexplorer” zone, then click Import, see Figure 3-4.

File Edit Project Language Flash Run Window Help

= = D 82 B v @it~ O~ il - =

Project Explorer

New

Import...
Export...

Refresh F5

Figure 3-4 Open the menu to import

Select “Existing Projects into Workspace”, then click on the Next button.

™ Import O
Select g
Create new projects from an archive file or directory. H
Select an import wizard:
type filter text
v [= General ~
[ Archive File
1% Existing Projects into Workspace
L File System
[l Preferences
% Projects from Folder or Archive
= C/C++
= Install
= Run/Debug w
@ < Back Einish Cancel

Figure 3-5 Select to open the existing projects

Select the folder that contains the project files.
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Figure 3-6 Select the project folder

In this way, the project can also be opened.

3.3 Compile

V]

Fle Edit Project Language Flash Run

8 Startup
StdPeriphDriver
3 o

(& obj

55 Peripheral

Window
Dz

(€] peripheral_mainc 52

RN

e

Help
5 @RI 0-i cHm e

S/ AERXAKRRXKAKAKAKKKAXEXXXAXARAXRTAS  (C) COPYRIGHT *¥AXXAAXEXAXAXRTAXKKXXEXAKKXAKK
* File Name : main.c
: WCH
$ V1.1
: 2020/08/08
iption © SME ML AEREE 5 R S

B L LT T T L T R T T T T R S .74
A ERAAERAR KA KA A EREA K LA KERAKAERTAREKERERAR KRR KA KKK A RRAAKERAKERREARHEAREXAREAR
/* kIfras x/

#include "CONFIG.h"

#include "CH58x_common.h"

#include "HAL.h"

#include "gattprofile.h"

#include “peripheral.h"

1o /X AR AR AR AR KA R RE KA ERK R KA A LR R ERAR A KR ERARAEEKREEAKAEFAAE AR A EF AR
* GLOBAL TYPEDEFS

*/

0 __attribute ((aligned(4))) u32 MEM _BUF [BLE MEMHEAP STZE/4];:

19
20
2
2
2
24
e
2
2

#if (defined (BLE MAC)) && (BLE MAC == TRUE)
u8C MacAddr[6] = {0x84,0xC2,0xE4,0x03,0x02,0x02};
#endif

B R R R T e e e ]
* Function Name : Main Circulation

15:30:06 **** Incremental Build of configuration obj for project Peripheral ****
make -j4 all
Memory region Used Size Region Size %age Used

FLASH: 134020 B 448 ¥B 29.21%
RAM: 16924 B 32 KB 51.65%

text data bss dec hex filename
132780 1240 7564 141584 22910 Peripheral.elf

15:30:14 Build Finished. 0 errors, 0 warnings. (took 7s.312ms)

Figure 3-7 Mounriver Window

[k accese] | 8 |1
=8

A mB-m-=0

Click on the button marked as 1 to incrementally build, that is, to compile the modified part, with high speed.

Or click on the button marked as 2 to rebuild, that is, to compile the selected project globally, with low speed.

Here, we select rebuild, and the result is as shown in the figure.

By default, an executable file with suffix .hex is created after compilation. And the hex file can be downloaded

to the evaluation board and run. Note that the Mounriver compilation settings such as the project file directory,

linker and optimization level are described in the “MounRiver Studio Help Manual”.

3.4 Demonstration of Routines
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3.4.1 BLE Peripheral Routine

1. Open the routine: “CHS583EVT\EXAM\BLE\Peripheral\Peripheral.wvproj”, compile it, and open the file
“Peripheral.hex” with ISP tool. Press the Download button on the board to power, and connect the board to
PC via serial port (COM1 by default) to check the COM output. Open the COMTransmit tool, and set the
baud rate to 115200, data bit to 8, stop bit to 1, parity bit to None, then download the program.

2. The COMTransmit tool window displays:
“CHS58x BLE LIB VI1.11
Initialized..
Advertising..”
At this time, the board BLE has started advertising.

B

CHESx_BLE_LIE V1.1l
Tnitialized..
Advertizing. .

3. Open the APP “BLE Debug Tool”. The following window is displayed after opening the APP:

= WCH BLE TOOL SCAN  #H—8

32{ZBLE/ZigbeeMIRTLEMCU CH579

Name: WCH Game Touch
Address: 84:C2:E4:12:34:22 -71 db

EN Bo)

Name: Unknown Device
Address: 3F:0D:C6:1A:FB:93 -71db

ES TS
Name: Unknown Device

4. Click on the SCAN button to scan BLE devices, and a device named “Simple Peripheral” in the window.
This device is the BLE device simulated by the routine.
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WCH BLE TOOL STOP H—H

32{iBLE/Zigbee R T LMCU CH579

Name

Address:

Address: 48:C7:20:9E:2F:C -96 db

Xt
: Unknown Device
1F:54:31:A5:ET:05 -102 db
SERRd

Name: ZHY Game Touch

Address:

84:C2:E412:34:30 -58db
FECRT

Name: Simple Peripheral
Address:

84:C2:E4:4D:TF:F8 -52db
FEXS

Name: Unknown Device

Address:

4C:E0:AD:73:D3:D7 -67 db

5. Click Simple Peripheral, and connect it. After successful connection, serial port outputs: “Connected..”. And
the APP switches to the connection completion window, and all services supported by this device are
displayed, including “Generic Access”, “Generic Attribute”, “Device Information” and “Unknown

Service”.

= Peripheral

Peripheral: Simple Peripheral

RSSI: -40db
Address: 84:C2:E4:4D:7F:F8
Status: connected 108
| Simple Peripheral's services: |
Generic Access

00001800-0000-1000-8000-00805f9b34fb  Primary
Generic Attribute
00001801-0000-1000-8000-00805f9b34fb  Primary
BERER
0000180a-0000-1000-8000-008059b34fb  Primary
Unknown Service
0000ffe0-0000-1000-8000-00805f9b34fb___Primary

6. The Unknown Service is a customized communication service in the program. UUID is 0xFFEQ. Click on
the Unknown Service, all the characteristics are displayed on the window, including “OxFFE1”, “OxFFE2”,
“OxFFE3”, “0xFFE4” and “OxFFES5”, and the properties are also displayed.
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FREIEBE

< Peripheral

Peripheral: Simple Peripheral
RSSI: -39db
Address: 84:C2:E4:4D:7F:F8
Status: connected 9B

< Unknown Service's characteristics:

Unknown Characteristic
0000ffe1-0000-1000-8000-00805f9b34fb
Properties: WRITE READ

Unknown Characteristic
0000ffe2-0000-1000-8000-00805f9b34fb
Properties: READ J/

Unknown Characteristic
0000ffe3-0000-1000-8000-00805f9b34fb
Properties: WRITE

Unknown Characteristic
0000ffe4-0000-1000-8000-00805f9b34fb
Properties: NOTIFY

Unknown Characteristic
0000ffe5-0000-1000-8000-00805f9b34fb
Properties: READ N

7. Click on the first characteristic, that is, “OXFFE1” service. This service has READ and WRITE properties.
Enter one byte in the Transmit Input box, and click on the Send button. “profile ChangeCB CHARI..” is
transmitted. Click on the Read button to read the byte just sent.

| FERE

< Peripheral

Peripheral:  Simple Peripheral

RSSE -43db
Address: 84:C2:E4:4D:7F:F8
Status: connected 143355
Unknown Characteristic's
communication:
BT ex () W B
TR :0B/s
SRR OB
81
Er0FT HEX U R
SEAREE0B/s
BIREE
31|

8. Click on the “Unknown Characteristic’s communication:” to return to the previous level. “OXxFFE2” service
has READ property and can be performed read operation. “OxFFE3” service has WRITE property and can
be performed write operation.

9. Click on the “OxFFE4” service. This service has NOTIFY property, that is, actively transmit data to the host.
Switch on the “Receive notification data” option button in the operation window, and the byte “0x30” sent
by the device is received in the receiving box. When returned, it is needed to close the notification
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(NOTIFY). Switch off the “Receive notification data” option button, and click on the “Unknown

Characteristic’s communication:” to return to the previous level.

BiE

< Peripheral

Peripheral: Simple Peripheral
RSSI: -46 db
Address: 84:C2:E4:4D:7F:F8
Status: connected 29339%

Unknown Characteristic's
communication:

BT nex @) |
TR 1B/s
LHET sz [ )

80303030

Ri& HEX @ = L

IR
BIRRIE

fE 1t 3 A

10. Click on the “OxFFE5” service. This service has authentication and read properties. It can be read only
when the pairing key is entered. Click on the Read button in the Receive/Transmit window and the BLE
pairing window appears (For different mobile phones, the pairing timing is different. Some mobile phones
are paired after successful connection, while some are paired when pairing is needed. The default pairing
code is “000000”, and select the PIN code, then click OK. The host and the device will pair. This service
can be operated after successful pairing, otherwise it cannot be operated or the device may disconnect.

"E

000000

PINTB P&l SHHAL

IR REE R ETES —IRE LM ALLPING .

Bz

EXHE

4. ISP (take CH583 as example)

To program CH58x, both serial port and USB interface are available.
Default pin to download boot: PB22;
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Download via USB: USB interface;
Download via serial port: Serial port 1 (PA8/PA9). Button-free downloading is supported.

4.1 ISP Tool
Open the link: http://www.wch.cn/downloads/WCHISPTool_Setup_exe.html, to download the tool. Follow the

guidance and install the tool.

@ WCHISPTool(V3.2)
File(F} Function(U] View(\V) Help(H)

EH L =v @ | select CH5SX Series

CH58x Series |CH32Fx Series CH32Vx Series

CH54x Series  CH55x Series  CH56x Series CHS7x Series

Chip option

Chip model | |CH583 ~ Download type USB

2. Select chip model and download type

Download config
Enable code and data protection mode DI_Baud 115200

Enable RST as manual reset input pin [ Trun on MNo-key senal port download

[JEnable Sumilat Interface [1Run 18P IAP Start Addr:0x
Run the target program after download WFProtect Addr:0 ~ Dxl:l
[ clear DataFlash

Download Cfg: COPB11 @ PB22 (Default set)

BeginDownload

3. List of devices that are found by PC || Search(E)

IAP File Z [aute DIFile
| userFile] 4. Select a file to download =
DataFlash File B
Download(D) | 5. Click Download Stop(S)

Download record

Clear record

6. Display of download process and status

Total |0 Remainder |0 Suce |0 Failure |0 Reset count(R)

USE Mode B

Figure 4-1 WCHISPTool Window

Ready

4.2 Download via Serial Port
Step 1: Open “WCHISPTool.exe” software. Select the chip model: CH583 (select chip model as required).

Download type: SerialPort. SerialPort: Select COMx as required.
Step 2: Connect the pin PB22 of the MCU to GND (MCU is not powered on in this process).

Step 3: Supply power to the board.
Step 4: The PC-ended tool detects the available serial ports (If the required serial port is not found, please

check it). Click on the Download button to execute burning.
Step 5: Check the burning results in Download record. The user codes run directly after successful
downloading. You can also re-power on the board or reset the board by hardware to run the burned

user codes. If it fails, please repeat steps 4-5.
Button-free download: Step 1 -> Step 4 -> Step 5.
Note: When downloading via serial port, the speed is relatively slow. Some larger codes may take tens of

seconds. So downloading via USB is recommended.
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@ WCHISPTool(V3
File(F) Function(U) View(V) Help(H)

Nldd 5= = @

Chip option
Chip model | CH583 ~
Download config
Enable code and data protection mode
Enable RST as manual reset input pin
[CJEnable Sumilat Interface
Run the target program after download

[Iclear DataFlash

BeginDownload
SerialPort | COM25

IAP File
User File

DataFlash File

|

CH54x Series CH55x Series  CH56x Series CH57x Series CH58x Series  CH32Fx Series  CH32Vx Series

Download type | SerialPort v

DI_Baud 115200 v
Trun on No-key serial port download

[CJRunlAP  IAP Start Addr.0x

WProtect Addr:0 ~ Ox I:l

Download Cfg: OPB11  @® PB22 (Default set)

v || Search(E)
=
=

=

Download(D)

Download record

Stop(S)

BIBRETHRA
FATEEH RTha k0

# | Clear record

v

Total Remainder|0 | suxc |57 | Failure |7 || Resstcount(R)

Ready Serial Mode

Figure 4-2 Download via SerialPort

4.3 Download via USB

Step 1: Open the “WCHISPTool.exe” software. Select the chip model: CH583 (select chip model as

required). Download type: USB.

Step 2: Connect the pin PB22 of the MCU to GND (MCU is not powered on in this process).

Step 3: Connect the board to PC via USB cable to supply power to the board.
Step 4: The PC-ended tool detects USB devices (If not, please repeat steps 1-3). Click on the Download

button to execute the burning.

Step 5: Check the burning results in Download record. The user codes run directly after successful
downloading. You can also re-power on the board or reset the board by hardware to run the burned

user codes. If it fails, please repeat steps 4-5.

@ WCHISPTool(v3.1)
File(F) Function(U) View(V) Help(H)

Hld 3= =0

Chip option
Chip model = CH583 4
Download config
Enable code and data protection mode
Enable RST as manual reset input pin
[] Enable Sumilat Interface
Run the target program after download

[Oclear DataFlash

BeginDownload
DeviceList | MCU model:CH582—1# device

IAP File

DataFlash File

CH54x Series  CH55x Series  CH56x Series CH57x Series CH58x Series  CH32Fx Series  CH32Vx Series

Download type UsBe o

DI_Baud 115200 ~
Trun on No-key serial port download
[JRunIAP  1AP Start Addr.0x

WProtect Addr.0 ~ 0x

Download Cig: OPB11 @ PB22 (Default set)

Search(E)

v
% [CAuto DIFile
=

=

Download(D]

Download record

Stop(S)

SIOWNER\DESKTOP\CH573EVT0609\CH573EVI\CH573EVT2) * | Clear record

User file HASH: C20D40750D4FF328ACEB37B3A2A06842C05C6530 >

Total |65 Remainder|0 | Succ (58 Failure |7 | Resetcountir)
Linked Device is: CH582 USE Mode | — 25%

Figure 4-3 Download via USB
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