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1. Introduction 

This board are implemented one delta-sigma ADC (MAD2402) device and one MCU  
device to demonstrate the weight scale function. 

PCB Version 

MG04-10 

Features 

1. Weight Scale Load Cell: Get weight voltage from Load cell connectors. 

2. LCM Display: Display text on 16x2 LCD module through LCD1602 interface. 

3. Configuration DIP Switch: Detect configuration setting by GPIO pins. 

4. Button Key: Detect input by MCU SAR-ADC pin. 

5. Buzzer: Directly on/off control by GPIO. 

6. LED Display: Directly on/off control by GPIO. 

7. BLE Module: Optional BLE Module through BLE connector with UART 

communication. (Refer Appendix chapter about more information of test BLE 

module.) 
 
 

System Block 
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2. PCB Information 

PCB Placement and Function Block Diagram 

 

Main Board Pictures 
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PCB Jack and Connector 

 DC Input Power Source 

User can input +7~12 volt DC input to the DC power jack (CJ1) from external power 
adapter or on board +12V/GND connection holes from external power supply. The input 
+7~12 volt DC power can also generate the +5 volt DC power by through the optional 
+5V_LDO power regulator. 

These is one optional +5 volt DC power to the A/B-type USB connector (CJ2), the 
optional C-type USB connectors (CJ3) from external USB power source or on board 
+5V/GND connection holes from external power supply. The push button SW1 is used to 
turn on/off the input DC +5V power. 

 

    

 SWD Connector 

User can connect the MCU to the external SWD controller or debug ICE by through the 
SWD connector (CN6). 

 

 UART Connector 

User can connect the MCU to the external UART controller or PC COM port by through 
the UART Debug connector (CN7). The MCU firmware is default set baudrate to 115200. 
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 Weight Scale Load Cell Connector 

User can connect the delta-sigma ADC to the external weight scale load cell through the 
Load Cell connectors (CN2). 

 

 

Module Boards and Components 

1. MAD2402: 24-bit resolution delta-sigma ADC with PGA (Max. x128) in SOP8 

package 

 

2. MCU: 32-Bit ARM Cortex M0 MCU by directly chip on board or PKT84S MCU 

daughter board option 

 

3. ADC Module: Optional Sigma-Delta ADC module 

User can connect the MCU to the external Sigma-Delta ADC through the ADC Data IF 
connector (CN1). There is one dummy connector (CN3) which is used for the module PCB 
structural support. 

    

4. LCM Module: Display Text (Weight) with LCD1602 interface 

User can output display message to the external LCM Module through the LCM 
connectors (CN8). 

Please notify the operation voltage of actual used LCM module. The VDD power voltage 
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needs as same as the LCM module. 

    

5. BLE Module: BLE module board (HC-05/42) by UART communication interface 

User can connect the MCU to the external BLE module through the BLE connector 
(CN9). 

Please notify the operation voltage of actual used BLE module. HC-42 module’ operation 
voltage is +1.8V ~ +3.6V. (The +VDD power must set to +3.3V) 

   

6. Buzzer: The buzzer (U3) will be active when the demo firmware run to start 

“weight measurement”. Then auto inactive after delay 0.5 sec.  
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PCB Power Connection 

 

PCB Assembly 

1. PCB default welding 
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2. PCB assembly with LCM dsplay 

 

3. PCB assembly with LCM display and weight load cell 
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3. Board Function 

Configure Setting 

The function is setting and demonstrated by sample firmware pack. 

 

 CFG0  

Off: (Default) Normally  

  ~ Start weight measurement without scale factor calibration. 

On: Calibrate scale factor of weight-to-ADC Code by 100g Weight 

  ~ Calibrate scale factor after power on or external reset, then go to start weight 
measurement. 

 CFG1 

 CFG1_IntVREF=0 : Compiler Option is defined in sample project main.h file. 

Off: (Default) Weight display decimal digits  

  ~ By firmware setting “cDigNum =1” (decimal digit = 1). 

On: Force decimal digit = 0 

 CFG1_IntVREF=1 : (Default) Compiler Option is defined in sample project main.h file. 

Off: (Default) ADC internal VREF voltage = external VREF voltage * 1/2 ~ chip default  

On: ADC internal VREF voltage = external VREF voltage * 1 

 CFG3, CFG2 

Off, Off : Set ADC Conversion Mode-25 (10SPS, PGA=128) 

Off, On : Set ADC Conversion Mode-27 (40SPS, PGA=128) 

On, x  : Set ADC Conversion Mode-28 (User Configure Mode) 

 

Key Function 

The function is setting and demonstrated by sample firmware pack. 

 Key0  

Press this key to enter ADC offset calibration (load cell taring) process. 

 Key1 

Press this key to enter ADC offset and scale calibration (load cell taring and scale ratio 
calculation) process. 

 Key2  

Press this key to change LED0/LED1 display by the following sequence. Power on reset 
default sets both LED0 and LED1 off.  

(LED0, LED1) = (Off, On) => (On, On) => (Off, Off) => On, Off) => (Off, On) => … 
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 Key3 

Press this key to control LCM backlight on or off. Power on reset default sets LCM 
backlight off. 

 

PCB Design Options 

 +VDD/+VDD_LCD(LCM) Power Option 

The VDD and LCM power are able to select from +5V or +VDD_LDO. The +VDD_LDO is 
outputted from the UP2 LDO about +3.33 volt. Please notify the operation voltage of actual 
used LCM module and BLE module. 

 

       

 +VDD_LDO Power Option 

The +VDD_LDO power is outputted as +VDD optional power for MCU IO power. The 
+VDD_LDO is default from outputted from the UP2 LDO about +3.33 volt. When the MCU IO 
power requests +5V, the PCB can weld FB2/FB3 and remove FB4/FB5 in previous 
descriptions. Another option the PCB can weld FB4/FB5 and remove FB3/FB3 in previous 
descriptions to select VDD and LCM power from +VDD_LDO, the D9 can be weld and R8 
resister must be changed to 560 ohm to outputted from the UP2 LDO about +5.1 volt. For 
this request, the D10 can be remove. 

 

     

 ADC Key or GPIO Key 

The button key circuit default is using one line of MCU SAR-ADC input. Optionally, it also 
can configure to use 4 GPIO pins directly input by removing Ra[1..4] and welding Rb[1..4]. 
The GPIO Key function has not implemented in the firmware pack. It is hardware 
implemented only for user development in the future. 
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 Buzzer or LCM RW 

PD2: It is use as Buzzer function by default. Optionally, it also can use as LCM RW signal 
control. The LCM RW is default to connect ground if the LCM read commands are not 
necessary. 

  

 LCM Backlight Control or Key2 

PD0: It is use as LCM backlight control function by default. If user does not control the 
LCM backlight power, user can directly short Rb to connect the LCM backlight power 
+VDD_BL to +VDD_LCD. 
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4. Appendix 

Pin plan for hardware and firmware using 

 MCU Pin Using 

 

MCU 

Pin 
M0 AFS / ANA Function 

PCB Default 
Function 

PCB Option 
Function 

Note 

PA0 GPIO     

LCM IO 

LCD_DB4     

PA1 GPIO     LCD_DB5     

PA2 GPIO     LCD_DB6     

PA3 GPIO     LCD_DB7     

PA8 GPIO TM20_IC0 TM36_OC0H 
ADC IF 

ADC_D0/DIN TS_KEY0 No used in firmware 

PA9 GPIO TM20_IC1 TM36_OC1H ADC_D1/CS TS_KEY1 No used in firmware 

PA10 ADC_I10     Key Board KEY_ADC TS_KEY2   

PA11 GPIO TM20_OC1N TM36_OC3H ADC IF ADC_DRDY TS_KEY3 No used in firmware 

PB0 GPIO   TM00_CKO LED Driver TS_LED0     

PB1 GPIO   TM10_CKO 
ADC IF 

ADC_DOUT     

PB2 GPIO TM16_CKO TM01_CKO ADC_SCK     

PB3 GPIO NCO_P0 TM36_CKO LED Driver TS_LED1     

PB8 URT0_TX     
PC UART 

PC_TXD   URT0_TX 

PB9 URT0_RX     PC_RXD   URT0_RX 

PB10 GPIO TM20_OC11 TM36_OC11 

CFG 

TS_CFG2     

PB11 GPIO TM20_OC12 TM36_OC12 TS_CFG3     

PC0 GPIO ICKO   TS_CFG0     

PC1 GPIO     TS_CFG1     

PC4 SWCLK     

SWD 

SWCLK   SWCLK 

PC5 SWDIO     SWDIO   SWDIO 

PC6 RSTN     RSTN   RSTN 

PC8 URT1_TX I2C0_SCL   

BLE 

BLE_TX   URT1_TX 

PC9 URT1_RX I2C0_SDA   BLE_RX   URT1_RX 

PC13 GPIO   XIN BLE_EN   No used in firmware 

PC14 GPIO   XOUT BLE_STA   No used in firmware 

PD0 GPIO   SPI0_NSS Misc. BL_CTL   
LCD Backlight 
Control 

PD1 GPIO   SPI0_CLK 

LCM IO 

LCD_RS     

PD2 GPIO   SPI0_MOSI TS_BUZ LCD_RW   

PD7 GPIO   SPI0_MISO LCD_EN     
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BLE Module Information 

 HC-42 

HC-42 Bluetooth serial communication module is a new generation based on Bluetooth 
Specification V5.0 BLE Bluetooth protocol of the data transmission module. 

[Notify]: The operation voltage of HC-42 module is +1.8V ~ +3.6V. 

 

 HC-42 Official URL: http://www.hc01.com 

 Android phones App:      

 iPhone phones App: load and install “Lightblue” on APP Store 

  

http://www.hc01.com/
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5. Revision History 
 

Revision V0.3  (2025_0618) Chapter 

1 
Add CFG1_IntVREF firmware compiler option for configure setting CFG1 and update for sample 
project MG32_Scale_v042 or later. 3 

Revision V0.2  (2025_0429) Chapter 

1 Update for sample project MG32_Scale_v036 or later.  

2 Change CFG2 and CFG3 DIP switch setting definitions. 3 

Revision V0.1  (2025_0225) Chapter 

1 Initial version for sample project MG32_Scale_v030 (MG32F02V032)  
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