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iMintroduction

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

PCB Version
MGO04-10

Features

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

LCM Display: Display text on 16x2 LCD module through LCD1602 interface.
Configuration DIP Switch: Detect configuration setting by GPIO pins.

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

Buzzer: Directly on/off control by GPIO.

LED Display: Directly on/off control by GPIO.

BLE Module: Optional BLE Module through BLE connector with UART
communication. (Refer Appendix chapter about more information of test BLE

module.)

NOo Ok

System Block

SADC Test Board

Key Input LCM

-

Load Cell
Sigma-Delta
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PP CB Information

PCB Placement and Function Block Diagram

MG04-10 | Power Source

use Power

EV PCB PCB Size: , supply Adapter

Placement 140x80 mm +5V +5V +7~12V
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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.

- Extra DC Extra +5V
POWER_.:ACK e Power Con. Power Con.

DC_+12Vv  +12V_JC DC_+5V  +5V_IN
O
C
p c3 Cop— @14[

0.1uF
DC_GND DC_GND

+7V ~ +12V DC Input : L

9
:

¢ SWD Connector

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

SWSRST
SWD GND
WDIO
SWD Power
SWCLK
.SWD Out

B WM =
4 FERESEEEES)

HEADERG-2 54-Female
SWD Connector

¢ 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.

T Power

5 A GND

3 “’ RXD (Input)

4 b TXD__ (Output)
SIP4-2 54mm
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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).

B b =

E+ Power
- E- GND
. A- ADC IN

Y L) Ly

A+ ADC IP

HEADER4-2_54-Male
ADC Analog Input

Module Boards and Components

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

BEE

Eilwle
NG

iz 1®

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

sud 2xz1 888

10x2 pins 8

PKT84S

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.

10 Power

VIO

ADC _DOUT

DT

ADC_SCK

SCER

GND

GND

ADC RSTN

) £y ) ()

RSTN .

HEADERSX2-2 54-Female

£

o= Je p N N (N
ORI B BL¢]

O~ nw =

10

ADC Data IF

+5V

46 mm

DIN

pa—

+5V Power
ADC DIN

DRDY

ADC_DRDY

C3

ADC CS

PWDN

ADC PDWN

|<730mm

50 mm

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.

GND
Power
LCD_VR
LCD_RS
LCD_RW
LCD_EN
LCD_DBO
LCD DB1
LCD_DB2
LCD_DB3
LCD_DB4
LCD_DBS
LCD_DB6
LCD_DB7
LCD_BLK+
LCD_BLK-

LCD1602 (16 Characters * 2 Lines)

4 Ree 16 pins CICIG)

OWAONOG B WN =
¥

T T

36 mm 10 |

L - HEADER16-2.54-Female
¢ 80 mm »|  LCM 1602x Connector

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)

HCO05/HC42D BLE Module

Ll [Seeeer- ]

- S TATE
C “BLE RX
BLE TX
GND
Power
N

I|""" HEADERB-2 54-Female

BLE Connector

[€—16 mm—p| HC06/42

37 mm *

S s WM =
T Ty Y

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.

Buzzer +VDD
Q ) 2 TS BUZ FB
O
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PCB Power Connection

Power Supply Source Diagram

Ground Connection Diagram

{100 |
(Fuse)

{Main Ground)

GND_MG
GND_LCD

(MG Chip Ground)
{LCM Ground)

1 GND_A {ADC Analog Ground)

Short GND_A on PCB Rx Resister/Junction

s S LT
o |
| i
I Covvs)
| ' EV Board
____________ |
Power Connection Diagram
{System +5V)
+5V_|N {optional)
{(+7~+12V Adapter) &
<

VDD Power
5V [ i SW LDO +VDD_LDO
T{Exteﬁal Power) _‘ )_’ ‘ A )_b
A

=3 = =
[o_pit‘om g
G2D—Pt- |'s
\ J
LDO AVDD_LDO

[op; onal)

adn+

+VVDD _URT |(UART board Power)
+VDD_SWD |(SWD board)

+VDD_BLE

(BLE Power)

+VDD_MG  |(MG Chip)
+VDD LCD |(LCM Power)

+VDD BL |(LCM Backlight)
+DVDD_ADC

5>
{Power Contral)

{ADC Digital Power)

{optional)

»o—Yy—a *AVDD_ADC |(ADC Analog Power)

PCB Assembly
1. PCB default welding

@3204-25025

n
P00
(ophianal)

g s

56
ety B

’“il' 5

a1 . R57

mmega win

NGO+—T0]| MAD24_SCALE

2025.02

™2
i
0
e R43
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2. PCB assembly with LCM dsplay

‘Illlllllllll’ fs"é’n
gy ==

=

mmegawinv
MAD24_SCALE
MG04-10 2025.02

+VDD_ ELE BLE

sw;_ mﬁ 2
,ma“é‘“al__g ’§1 é] o

g = =
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SMBoard Function

Configure Setting
The function is setting and demonstrated by sample firmware pack.

CFG Setting
1

C 8 TS_CFGO
7 N 4 TS _CFG1
I[N s TS_CFG2
§0—™ 5 TS_CFG3

GND SW_DIP-4

¢ CFGO
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
e 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
e 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.
¢ Keyl

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

¢ Key2

Press this key to change LEDO/LED1 display by the following sequence. Power on reset

default sets both LEDO and LED1 off.
(LEDO, LED1) = (Off, On) => (On, On) => (Off, Off) => On, Off) => (Off, On) => ...
Weight Scale_Demo_Set_Manual(EN) - MG04-10.docx Page-9
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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 Power Option LCM Power Option
+5\$‘ B2 +\£E)D +5{\;{ FB3 +VDD_|E§:D
“gos03 S | cs ] 80603 /| 6

+VDD_LDO %u Fov +VDD_LDO
)

FB4 - NC
" 0603

fPOuFM oV
1

— FB_0603 GND_LCD

¢ +VDD_LDO Power Option

The +VDD_LDO power is outputted as +VDD optional power for MCU 10 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.

VDD Power +VDD_LDO about 3.33 volt

+#12v Do nc  +vDD_IN LDO=1.25%(1+Rb/Ra) +VDD_LDO
&)

upP2 1
. Ra
R5
- ‘ 180
B5817/FB ::CQ Adjlgnd 1 LDO ADJ Rb ;FC10
If not use D9, D10 can 1uF AZ1117C-ADJ R& MOuF/M10Vv
- +3.3V Regulator 300
be FB or 0 ohm. e
If use D9, D10 must )
be B5817 or open. - —— yfyse Fixed LDO then: Ra=NC & Rb=0

If LDO Output 5.1V then: Rb = 560

¢ 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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Key Input (ADCIGPIO Optlon)

+VDD <+3V3> RT

22K ~ MG_PA8 MG_PA9 0 MG PA10 MG_PA11
T2 r\/\% l—WW: J”\’\% r‘\’ e
MG _PA10 KEY_ADC K KEYD KEY1 KEY2 B KEY3
Ral Ra2 Ras % ] Ra4 £ J
Ca Cb1 SW13 Cb2 SW14 Cb3 <| swis Cb4 SW16
=—01uF ==0.01UF SW1_ 4P  ==001UF SW1_ 4P  ==0.01uF SW1_4P ==0.01uF SW1_4P
NC KEYO0 NC KEY1 NC KEY2 NC KEY3
4 2 4 2 4 2 4 2
Kev0 Keyl Key2 Key3
<1.03v> <l.65v> <2.23v> <2.77v>

GND

Use ADC Key: Ra[l..4] On, Rb[L.4] NC
Use GPIO Key: Ra[l..4] NC, Rb[1..4] On

¢ 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.

MG PD2  R49 W:J%U LCD
MG PD2 R4 , . 10 TS BUZ

0 ~ 330 ohm by Buzzer

¢ LCM Backlight Control or Key2

PDO: 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.

+VDD_LCD
Qe o
LCD CTL—Lowalgh LCM On/Off
[Q1 Only]
LCD_CTL=Low/High: LCM OffOn

© +5V #VDD_LCD
“T‘ 4

=

ZHE

R58
1K
I

~ Ifuse Rb, Q1/Q2 NC
If use Q1 only, R60 on, R56/59= NC.

+VDD_BL
Rb . ¥
AN
Qi
2302N

R56
10K

[ rer

MG_PDO LCD CTL R59

3

=

NPN
2N3904

 GND_LCD

R60 100
M

LCM Backlight Control
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(B Appendix

Pin plan for hardware and firmware using

¢ MCU Pin Using

i MO AFS / ANA Function |5 Default| PCB Option Note
PAO GPIO LCD_DB4
PAL1| GPIO LCD_DB5
PA2 GPIO HeMIo LCD_DB6
PA3 GPIO LCD_DB7
PAS8 GPIO TM20_ICO | TM36_OCOH ADC_DO/DIN| TS_KEYO [No used in firmware
PA9 GPIO TM20_IC1 | TM36_OC1H ADCIF ADC_D1/CS| TS_KEY1 [No used in firmware
PA10| ADC_l10 Key Board | KEY_ADC | TS_KEY2
PA11| GPIO TM20_OC1N | TM36_OC3H ADCIF |ADC_DRDY | TS_KEY3 [No used in firmware
PBO GPIO TMOO_CKO (LED Driver| TS_LEDO
PB1 GPIO TM10_CKO ADC_DOUT
ADC IF

PB2 GPIO TM16_CKO | TM01_CKO ADC_SCK
PB3 GPIO NCO_PO TM36_CKO (LED Driver| TS_LED1
PB8 [ URTO_TX PC_TXD URTO_TX

PC UART
PB9 | URTO_RX PC_RXD URTO_RX
PB10| GPIO TM20_OC11 | TM36_0OC11 TS_CFG2
PB11| GPIO TM20_OC12 | TM36_0OC12 TS_CFG3
PCO GPIO ICKO cFe TS_CFGO
PC1 GPIO TS_CFG1
PC4 | SWCLK SWCLK SWCLK
PC5| SwDIO SWD SWDIO SWDIO
PC6| RSTN RSTN RSTN
PC8 | URT1_TX | [2C0_SCL BLE_TX URTL1_TX
PC9 | URT1_RX | 12C0O_SDA BLE_RX URT1_RX
PC13| GPIO XIN BLE BLE_EN No used in firmware
PC14| GPIO XOUuT BLE _STA No used in firmware
PDO| GPIO SPI0_NSS Misc. BL CTL LoD Backight
PD1 GPIO SPIO_CLK LCD_RS
PD2 GPIO SPI0O_MOSI LCM IO TS _BUZ LCD_RW
PD7 GPIO SPI0O_MISO LCD_EN

Weight Scale_Demo_Set_Manual(EN) - MG04-10.docx
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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.

LU LT

vuu. hcOl. com

o0
iniirg

< oo

¢ HC-42 Official URL: http://www.hc0O1.com

BERE BENEA  HMER

W 25 403F
B 0FT
AT+UART=9600AT+RFPM=0AT+NAME=ZL_HC-42AT+Al
NTAT+PM
[MO Scaler]
[Version] V0.80
[Calibrate Mode]
Start Calibrate
Put 100g Sample

Final Scale Factor: 1.0
Final Scale Factor: 5150.8
Final Scale Factor: 439.2
Final Scale Factor: 440.2
Final Scale Factor: 439.9
C-Stable: 3.0

Final Scale Factor: 439.6
Remove 100g Sample
Scale Start

MG-Scale

Weight: 0.0g

Weight: 99.9g

Weight: 100.4g
Weight: 100.2g

R

B &% » JERT(ms): 500 ERIA

1 @] <

e Android phones App:
e iPhone phones App: load and install “Lightblue” on APP Store
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MRevision History

Revision V0.3 (2025_0618) Chapter
Add CFG1_IntVREF firmware compiler option for configure setting CFG1 and update for sample

1 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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