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Transmit [HEX]
Header Target Digit Dot Point Color R Color G Color B End
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".'h Options

i Event Cortrol
- Flow Cantral
Timeout Control
‘... Monitor Control

General

Custom Baud Rate
Enable | 115200

Seral Port Settings
Port: |COMS5D w

Baud Rate:
Parity Bit: | NONE v
Data Bit: |8 o
Stop Bit: |1 ~
Buffer Size: | 8192 ~

Send display
() Char Format
(®) Hex Format

AutoSend

[] Enable auto send Cycle ms

Advanced
[] Auto open port when application start

Receive display
() Char Format
(®) Hex Format

I Prompt for saving when application exit

[] Remind me when update is available
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2. RERERNBN A
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MS51 Series

EX 7 BERBABERFRH SEG - SEG_DP #£81 PWM B EIAMEEHTERS -
uint8_t Show_Char[16][7] =
{
/* SEG_A, SEG B, SEG_C, SEG D, SEG_E, SEG_F, SEG G */
{ 1.' 1) 1) 1J 1J 1—' e}) // e
{ eJ 1) 1) eJ 0) e—' e}) // 1
{ 1, 1, 9, 1, 1, 9, 1}, /12
{ 1, 1, 1, 1, 9, 9, 1}, // 3
{ 9, 1, 1, 9, 9, 1, 1}, /] 4
{ 1.' e) 1) 1J 0) 1—' 1}J // 5
{ 1.' e) 1) 1J 1J 1—' 1}J // 6
{ 1.' 1) 1) eJ 0) e—' e}) // 7
{ 1, 1, 1, 1, 1, 1, 1}, /1 8
{ 1, 1, 1, 1, 9, 1, 1}, /19
{ 1, 1, 1, 9, 1, 1, 1}, /] A
{ eJ e) 1) 1J 1J 1—' 1}J // B
{ 1.' e) e) 1J 1J 1—' e}) // C
{ eJ 1) 1) 1J 1J e—' 1}J // D
{ 1, 9, 9, 1, 1, 1, 1}, // E
{ 1, 9, 9, 9, 1, 1, 1}, // F
}s
SEG FrAZIR GPIO #¥RECE -
void Segment Initial(void)
{ /* Set all segment pins to output low */
SEG_A = SEG B = SEG C = SEG D = \
SEG_E = SEG_F = SEG_G = SEG_DP = 0;
/* Set all segment pins to output mode */
P12_PUSHPULL_MODE; // SEG_A
P11_PUSHPULL_MODE; // SEG_B
P36_PUSHPULL_MODE; // SEG_C
PO4_PUSHPULL_MODE; // SEG_D
P24 PUSHPULL_MODE; // SEG_E
P21 PUSHPULL_MODE; // SEG_F
P37_PUSHPULL_MODE; // SEG_G
P@3_PUSHPULL_MODE; // SEG_DP
/* Initial value */
*(uint8_t *)&Scan_Pos = 0x01;
}
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B PTAZIR PWM HaEcE -

MS51 Series

void PWM Initial(void)

{

15

/* Set all PWM pins to output mode */

P31_PUSHPULL_MODE; //
P32_PUSHPULL_MODE; //
P10 _PUSHPULL_MODE; //
P34_PUSHPULL_MODE; //
PO5_PUSHPULL_MODE; //
P33_PUSHPULL_MODE; //

Digl R
Digl G
Digl B
Dig2 R
Dig2 G
Dig2 B

/* Set PWM clock source */
PWMO_ClockSource(PWM_FSYS, 1);

PWM123 ClockSource(PWM2,
PWM123 ClockSource(PWM3,

1);
1);

/* Set PWM period value */

/* PWMO for Dig2 G, Dig2_

SFRS = 0;
PWMBPH = PWM_FEQ_H;
PWMOPL = PWM_FEQ L;

/* PWM2 for Digl R, Digl_

SFRS = 2;
PWM2PH = PWM_FEQ_H;
PWM2PL = PWM_FEQ L;

B */

B */

/* PWM3 for Digl G, Digl G */

PWM3PH = PWM_FEQ_H;
PWM3PL = PWM_FEQ_L;

/* Reset SFRS */
SFRS = 0;

/* Enable PWM output */

ENABLE_PWM2_CH1_P31_OUTPUT;
ENABLE_PWM3_CH@_P32_OUTPUT;
ENABLE_PWM2_CH® P10 OUTPUT;
ENABLE_PWM3_CH1_P34 OUTPUT;
ENABLE_PWM@_CH2_P@5_OUTPUT;
ENABLE_PWM@_CH@_P33_OUTPUT;

//
//
//
//
//
//

Digl R
Digl G
Digl B
Dig2 R
Dig2 G
Dig2 B

BREMEN -

RESHEX PWM B duty.

void Set PWM_Duty(void)

/* Digi_1 */

if(((g_u8Scan_Pos == 0x07) && g Dig Setting[@].DP) || \

((g_u8Scan_Pos < 0x07) && (*(Show_Char[g Dig Setting[@].Char] + g u8Scan_Pos))))

{
/* Enable segment */

SFRS = 2;
/* Digl R */

PWM2CIH = ((255 - g Dig Setting[@].R) >> 4);
PWM2C1L = ((255 - g Dig Setting[@].R) << 4);

/* Digl G */

PWM3COH = ((255 - g Dig Setting[0].G) >> 4);
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PWM3COL = ((
/* Digl B */
PWM2COH = ((
PWM2COL = ((
}
else
{
/* Disable segment */
SFRS = 2;
/* Digl R */
PWM2C1H = PWM_FEQ H;
PWM2C1L = PWM FEQ L;
/* Digl G */
PWM3COH = PWM_FEQ H;
PWM3COL = PWM_FEQ L;
/* Digl B */
PWM2COH = PWM_FEQ H;
PWM2COL = PWM_FEQ L;
}
/* Digi 2 */

MS51 Series

255 - g Dig Setting[@].G) << 4);

255 - g Dig Setting[@].B) >> 4);
255 - g Dig Setting[@].B) << 4);

if(((g_u8Scan_Pos == 0x07) && g Dig Setting[1].DP) || \
((g_u8Scan_Pos < 0x07) && (*(Show_Char[g Dig Setting[1].Char] + g_u8Scan_Pos))))

{

/* Enable segment */
SFRS = 2;

/* Dig2 R */

PWM3C1H
PWM3C1L
SFRS = 0;

/* Dig2 G */

((255 - g Dig Setting[1].R) >> 4);
((255 - g Dig Setting[1].R) << 4);

PWMOC2H = ((255 - g_Dig Setting[1].G) >> 4);
PWMOC2L = ((255 - g _Dig Setting[1].G) << 4);

/* Dig2 B */

PWMOCOH = ((255 - g_Dig Setting[1].B) >> 4);
PWMOCOL = ((255 - g Dig Setting[1].B) << 4);

else

/* Disable segment */
SFRS = 2;

/* Dig2 R */

PWM3C1H = PWM_FEQ_H;
PWM3C1L PWM_FEQ_L;
SFRS = ©;

/* Dig2 B */

PWMOCOH = PWM_FEQ_H;
PWMOCOL = PWM_FEQ L;
/* Dig2 G */

PWMOC2H = PWM_FEQ H;
PWMOC2L = PWM_FEQ L;

}

/* Reload new setting */
set_PWMOCONO_LOAD;
set_PWM2CONO_LOAD;
set_PWM3CONO_LOAD;

/* Wait new setting reload */

Aug. 11, 2023
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while(PWM3CON@ & BIT6);

/* Reset SFR */
SFRS = 0;
s

FEFKRES 1ms BE¥—RFAA GPIO BAURE - BATEN R=FIA LED -

SEAk LED 328 =58E - & Timer 0 €N & & M —REN DI -

while(1)

{
if(TFe == 1)
{

/* Stop Timer@ */
clr_TCON_TRO;

/* Set all segment pins to output low */
SEG_A = SEG_ B = SEG_C = SEG D = \
SEG_E = SEG_F = SEG_G = SEG_DP = 0;

/* Set PWM duty */
Set PWM Duty();

/* Scan segment pins */
SEG_A Scan_Pos.A;
SEG_B = Scan_Pos.B
SEG_C = Scan_Pos.C
SEG_D = Scan_Pos.D;
E
F

SEG_E = Scan_Pos.
SEG_F = Scan_Pos.
SEG_G = Scan_Pos.G;

SEG_DP Scan_Pos.DP;

(Scan_;os.DP == Ox01)?(*(uint8_t *)&Scan Pos = 0x01):(*(uint8_t *)&Scan_Pos
<<= 1);

(g_u8Scan_Pos == 0x07)?(g_u8Scan_Pos = 0):(g_u8Scan_Pos++);

/* Set next time-out */
THO = THO_INIT,;
TLO = TLO_INIT;

/* Clear Timer@ overflow flag */
TFO = 0 ;

/* Start Timere */
set _TCON_TRO;

}
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/% Check UARTO RX ¥/
if(UART@_RX_Flag)

/* Start UART RX */
if(UART@_RX TempCount == 0)
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UARTO_RX_TempCount = UARTO_RX Count;
else
{

/* UART stops */

if(UART@_RX_ TempCount == UARTO_RX Count)

{
UARTO_Timeout_Count++;
if(UARTO_Timeout_Count == 5)
{
UARTO_RX_Flag = 0;
UARTO_TX_Flag = 1;
UARTO_Timeout_Count = 0;
}
}
else
{
UARTO_RX_TempCount = UART@_RX_Count;
UARTO_Timeout_Count = 0;
}

}

/* Set/Get command */
if(UARTO_TX_Flag)

/* Check valid data */
if((UARTO_RX_Data[@] == ©x5A) &% (UART@_RX_Data[UARTO_RX_Ptr-1] == @xA5))

/* Set Command */
if(UARTO_RX Data[1] < DIGI_COUNT)

{
g Dig Setting[UARTO _RX Data[1]].Char = UARTO_RX Data[2];
g Dig Setting[UART@_RX_Data[1]].DP = UARTO_RX_Data[3];
g Dig Setting[UART@_RX_Data[1]].R = UARTO_RX_ Data[4];
g Dig Setting[UART@_RX_Data[1]].G = UARTO_RX_Data[5];
g Dig Setting[UARTO_RX Data[1]].B = UARTO_RX Data[6];
/* Transmit reply */
DISABLE_UARTO_INTERRUPT;
for(i = 0; i < 8; i++)

UART_Send_Data(UARTO, Set_Reply[i]);

ENABLE_UARTO_INTERRUPT;

}

}
UART@_RX_Count = UART@ RX_Ptr = UART®_RX_TempCount = UARTO_TX_Flag = 0;
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3. MEGESEGSES

3.1 MR
o BSP AR

- MS51_Series BSP_Keil V1.00.006

e IDE hRZK

- Keil uVision5 and PK51 Development Kit V9.52

3.2 TEHES
o EBERAM

- NuMaker-MS51PC V1.1

- PWM_ARGB_Control_Board V1.0

MS51 Series

. BBEREE
- @3 NuMaker-MS51PC Arduino #O&ERE - UEREAKERINITES
VCC| « |VvCC
GPIO (SEG) | < | DIG SEG A ~ DP
GPIO (PWM) | < | DIG R/G/B
GPIO (UART)
GND | < | GND
MS51FCOAE ACD8143
B 3-1 ZBEREE
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4. BRER

/~ EC_MS51_RGB_7Segment UART V1.00

7~ Library Sample code header and source files
I~ Device MS51 compliant device header file
I Startup Startup file for MS51
I~ StdDriver All peripheral driver header and source files

—~ SampleCode

~ ExampleCode Source file of example code

& 4-1 HRER
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o HA/BHHEERN
3. BEAMERIFAE

o« HITHEE
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6. BITLH

Date Revision Description

2023.08.11 1.00 e xt
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property damage.
Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic energy
control instruments, airplane or spaceship instruments, the control or operation of dynamic, brake or
safety systems designed for vehicular use, traffic signal instruments, all types of safety devices, and
other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims to
Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and liabilities
thus incurred by Nuvoton.

Please note that all data and specifications are subject to change without notice.
All the trademanrks of products and companies mentioned in this datasheef belong to their respective owners.
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