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NUVOTON ML51 Series

1 Wk

IEEE BIACHS EFBML56 /%EUE’J IRAEVEE A T ABIE RURI 2R 2R Z2ARGB LED RE W AIFHSPI 2R1E
BIARGB LED Wi fr - ZFHEEARERZNER -

ML56 ERRELA B RAEWMAETRIR - ZiR EWPMBERAIRSNESES N BITIREEE - 2
o iﬁEEﬁ%G BEASNAEITLEPTAN - EEIDUNA - TK2(P29) - TK3(P28) -
TK4(P27) - TK5(P26) * TK6(P25) 1 TK7(P24) - EF15f%%E PCB LMiIEERIEE - IJ#EAE
AHBEASEERBIETHMUE - BRZE4 EHHEQ0 - 20 - 50 LUK 100) - RIESEW
B 1-1P7R - ULERAIISRAIF - RS HES100 - KFRBRWBMAIEFER0-100
HEZHEZILED BERE%S 0-100% -

M MuSenadj - 1,16 - ML5E - *
Connection Sensor Configuration
Bfemerre: COMAT Slider Resolution: | 1on w wheel Resolukion: | g “
Sensing Parameters KO as Shielding Sensor: | pg 7 -
Pulse width Times
> us | [1z8 - Alias Twpe Left Right CCE, REFCE  Signal
KOO (1 Mat Used
Algorithm Parameters TEO1 [] Mot Used
IIR “Weighting Hew, Old TkO2 Slider 55 55 134, 113 42
|E, | |2 | TKOS Slider 755 755 134, 83 26
Debounce Entry, Releass (0 ~ 15) TEO4 Slider 255 255 134, 83 26
TEOS Slider 255 255 134, 81 26
|1 | |1 | TEDG Slider 255 255 134, 80 30
Trace Baseline TEO7 Slider 255 255 134, 111 40
TKDS ] Mot Used
TEOS ] mat Used
Store Address (hex)
TK10 ] Mot Used
TK11 ] Mot Used
TK1Z Reference
Touch Kew Parameters K13 D ot Used
_ TK14 ] Mot Used
i Write TK1S ] hot Used
Swikich Mode TE16 ] Mot Used
Calibration < >

B 1-1 ML56 AT BEIERCHIZR R ES

Jul. 29, 2021 Page 2 of 15 Rev 1.00



NUVOTON ML51 Series

1.1 R3E

1.1.1 ARGB LED EtHE#i5E(TH+TL=1.25 us + 600 ns)

ARGB LED BFFREE 1-2F8 1-4F~ - &0 EHR A= 2E0.4 us + 150 ns EA1K*#E(110.85
us + 150 ns; #EE'1'EH S S AE(70.8 us + 150n s BEE#110.45 us + 150 ns; EENIEER S K
K50 usHYMEEENT -

0.4 us = 150 ns
< THO—»] TLO
0.85 us + 150 ns

1-2 #¥5°0’

0.8 us + 150 ns

’« TH1 »tTLl ﬂ

0.45 us £ 150 ns

1-3 ##g'1

- RSE >

KK 50 us

1-4 &

1.1.2 SPI B5EE5ER

BRPREREHEHIRC 524 MHz LURSPI ISEIRBERS - EIL T BHSPl HEEER
3 MHz - 3R E—ESPI B 0.333 us - MR - EINO MEUBSPI (I7THLR1000
51 BSIASP (T TA"1110' - TREN3 EATANRGE ERHEXTIMLM12 BTEAN
SPI A -

Jul. 29, 2021 Page 3 of 15 Rev 1.00



NnuvoToN

1.2 #fa{EA NuSenad;

IR RUUNRIEDRRIRIE -
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Al

£ F3 ICP programming tool #% calibration.bin 1&22

TK_Utility Eil} & -

ML51 Series

- Y08 1-5 FivR - WIEREE

# MNuvoton NuMicra ICP Prograrnring Toal 3.05 - B05T 1T Series

Project  Chips  Tool Language

Help

NnuvoToON &
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Boat Opltions Drefault Fsys in power-on sequence
1| Bfsearrzet | Chip Cannected with Mu-Link2 (ID: 77886216 ® 4PROM (® HIRC selected
Pal No MLEESDIAE | APROM:GAK, LDROM:DK. SPROM:128, RAM: 256, XRAM:4K O LDROM O LIRC selected and HIAL off
UiD/UCID:
LDROKM Size Options
Qoo fie (® Mo LDAOM
2 APROM File Mame: |C “Calibration. birn | O LDROM = 1KE
size: 640K Bytes. checksum: 2001, CRCE checksum: 00 Offsst: DKEI (CJLDROM = 2KB b utput state under OCD halt
LDROM File: Name: |c S\LOROM. hex | (O LDAOM = 3KB @ Tii-state
File not load O LDAOM = 4KB O P cantinues
SPROM File Mame: |C YSPROM. hex | Brown-out Detector Options
——— @ Default 1.8¢  (O1.8V Oz Oz
- Q2w O3
3 Configt | 0sEF  Configl: | OFF  Config2 | 0s73 | < Update History > “ (E2 et B Bt (WGt s Gt
[ Brown-out Inhibiting 14F
Config 3 | DxFF Config 4 | DxFF
WD Optiohs
File Data On-board Flash Offine Flash (®) Disabled
APROM  |DROM  SPROM APROM LDROM SPROM  APROM LDROM SPROM  Info (O Enatled and stop running in |die/Power-down mode.
00000000: 0z 44 A0 D3 EF 94 80 EE 94 00 50 OB 90 0 OF EF ~ @ 8bis (7) Enabled and keep running in 1dle/Power-down mode.
00000010 FO E4 90 80 06 FO 22 EE S0 50 06 FO E4 90 80 05
00000020: FO 22 FF 0z 1F 6B FF FF FF FF FF 02 28 D7 02 03 (16 bits
00000020: 76 ES ¢4 30 F3 E9 32 ES 32 &0 11 04 60 FO ED 33 [ Security Lock
00000040: EC 33 70 09 ES FC E9 FO EA FE EB FF 22 04 60 DE (D) 32 bits
00000050: D3 EE 9F EA SE ES SO ES Cz E7 &C FO €2 F7 9E FO
00000060: 40 0C E3 CC F& E? CD F3 EA CE FA EB CF FE 12 03 £ 0CD Enable
00000070: 41 85 DO FO 58 04 70 02 20 D5 B2 ES 04 70 07 50
00000080: 02 B2 DS 0 03 80 32 05 EC 04 60 F7 E4 CC CO E0 Config Yalue
00000050: €3 98 F8 &0 2B 94 18 €0 08 40 00 DO EO FE 02 03
00000040: 53 E4 FB FA C3 FC 80 28 ES 30 E4 06 E4 C9 FB E4 Config 0: | O4EF Config 1 0xFF Config 2: | Ox73
000000ED:  CA FC ES 30 E3 05 E4 €3 CA CB FC ES 54 07 60 10 . Refresh
nnAANAEN:  FR 3 FS 13 FA Fa 13 Fa FR 13 FR B 13 FCoN& F1 Corfin3: | 04FF Corfigd: | 0+FF
ing
5 FROM [CJLDROM [1sPROM [ Corfig Optiores 4 - Cancel
Build: 7174
\ =z
1-5 fZE#% Calibration.bin 1§
F ' RERIESHEAMBRIERR - NE & 1-7 FA7R
2. {£H NuSenadj.exe R ERESEEMBRIERRRF - WE 1-6 BB 1-7 FiR -
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ML51 Series

M MuSenadj - 1.16 - ML5E - >
Canneckion Sensor Configuration
Disconnect COM47 sSlider Resolution: | 1pg v ‘Wheel Resolution: | 1np
Sensing Parameters CK as Shielding Sensor: | pg 7 o
Pulse Width Times
2 s v iz - Alias Type Left Right CCE, REFCE  Signal
TKOD [J Mot Used
Algorithrm Paraneters kL [ Mot Used
[ 1IR Weighting New, Old TKOZ slider 255 255 134, 113 42
|.5 | |2 | TRO3 Slider 255 255 134, 83 26
Debouce Entry, Release (0 15} TkO4 Slider 255 255 134, 83 26
TKOS Slider 255 255 134, 81 26
|1 |1 | TKOG Slider 255 255 134, 80 30
[ Trace Baseline TkO7 Slider z55 255 134, 111 40
TKOE [ mok used
TKOD [J Mok Used
Store Address (hex)
TK10 [ mok used
TK11 [J Mok Used
TK1Z Reference
27 . TK13 [J Mok Used
TK14 [ mak Used
fead itk I K15 ] hot Used
3 HMET TK16 [ mat Used
| Rawdata View Calibration < 3
1-6 R ERIEZE
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ML51 Series

M Calibration - 1 recard(s)

Calibration Options

1 2 Expoart Options
Moise Inirnunit Ref. Board
Low IE Write Loz o L Eoard O w Expart
Board CCB REFCE Signal Threshald REFC...
DD 134 135135 134 13.., 11283838079 109 362524232429 1288789 47

1-7 EARERER

3. {#HM Keil /& ML56_Slider ARGB B -

1.3 #ITHE

HATHRWE 1-8F7K
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ML51 Series

TOUCH WHEEL
TKI TK8
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NUVOTON ML51 Series

2 RBNAE

R LIERRED T

1.

3.

main.c F#%R{E ML56 fBEESNR - B2& FMC - touch key ~ SPI ~ 3 Timer 2

® FMC 2RI flash A BA MBI ZRAVERE ARIES

N

® Touch key EFZR{EREEB R1RAH

® SP| 2FK1E#E ARGB LED R

]

® Timer 2 ERRREBA UBIERNZRAVIFEEE

£ while B P IF1Y TK_RawDataView() RS2 FEEEFEBRE FUE ; WHILERA

Slider TOPDOWN() BI5| 814 2R & LB &RV ARGB LED =&

/A SPI_Send() 2k # ARGB LED FiFe

int32_t main(void)

{

uint32_t u32ChanelMsk;
int8_t i8Ret = 0;
uint8_t rate;

/* Initialize FMC to Load TK setting and calibration data from flash */
FMC_Open();
i8Ret = TK_LoadPara(&u32ChanelMsk);

/* Fail to load TK setting and calibration data from flash */
if(i8Ret < @)

while(1);
/* Init TK Controller */
TK_Init();

/* Initialize Multiple Function Pins for TK */
SetTkMultiFun(u32ChanelMsk);

/* Init systick 2@ms/tick */
Init_SysTick();
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ML51 Series

/* Install Tick Event Handler To Drive Key Scan */
TickSetTickEvent(1, TickCallback_ KeyScan);
TickSetTickEvent(5, TickCallback _SliderScan);

/* Init SPI Controller */
SPI Init();

/* Enable all interrupt */
set IE EA;

/* Init LED to all disable */
Disable TOPDOWN();

SPI _Send();

do

/* Report slider position */
TK_RawDataView();

/* Control LED */
if (spi_finish_flag == 0 )

/* Calculate LED brightness */
Slider TOPDOWN(i8SliderPercentage);

/* Using SPI to control LED strip */
SPI Send();

¥
while (1);
return 0;

ilE3

}
s
=

POBRUE -

TK_RawDataView() #IF0UE - EEEBRE NMEFEHEEINNUE - TBER 20 ms FEH—

void TK_RawDataView(void)

/* The buffer size is equal to the ML56 TK channels*/
xdata int8_t ai8Signal[TKLIB_TOL_NUM_KEY];
int8_t ai8TmpSignal[TKLIB_TOL_NUM_KEY];

if (u8EventKeyScan == 1)

uint8_t i,
u8EventKeyScan = 0;

/* Scan all enable key, slider and wheel channels */
i8Ret = TK_ScanKey(&ai8Signal[9]);

#if defined(OPT_SLIDER)
{

/** To save buffer size, re-used the ai8Signal[] buffer
* Remember that the buffer will be destroied
*/

uintl6_t uléChnMsk; /* ML56 is only 15 TK channels */

uint8 t u8Count = 0, i;

static uint8 t updatecount = 0;

updatecount = updatecount+1;
if(updatecount < 5)

return;
updatecount = ©;
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NUVOTON ML51 Series

/* Get slider channels */
uleChnMsk = TK_GetEnabledChannelMask(TK_SLIDER);

/* Check slider be pressed */
if(TK_CheckSliderWheelPressed(TK_SLIDER) == 1)

{
for (i = @; i < TKLIB_TOL_NUM KEY ; i++)
if (ule6ChnMsk & (1ul << i))
{
2i8TmpSignal[u8Count] = ai8Signal[i];
u8Count = u8Count+1;
}
i8SliderPercentage = TK_SliderPercentage(ai8TmpSignal, u8Count);
}
#endif
}
¥

Slider TOPDOWN() #BRUEBEF£E - HEZHEZR LED BERE% 0-100% -

void Slider TOPDOWN(unsigned int slider_percentage)

{
unsigned char TempR, TempG, TempB;
unsigned long TempCal;
/* Calculate brightness */
TempCal = *(TestBright + (HDIV_Mod(HDIV Div(slider percentage, 2), TestArraySize)));
TempCal = HDIV Div((TempCal * TOPDOWNBrightness), 200);
/* Calculate color and set transfer data */
TempR = HDIV_Div((TOPDOWNRGBColor[@] * TempCal), 200);
TempG = HDIV_Div((TOPDOWNRGBColor[1] * TempCal), 200);
TempB = HDIV_Div((TOPDOWNRGBColor[2] * TempCal), 200);
Set_TOPDOWN_RGB(TempR, TempG, TempB);

¥
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3 ERRSEHERSTROK
o BEWMK

B BSP AKX
€ ML51 Series BSP V2.00.001

B IDE hRAX
€ Keil uVersion 5.26

o [ERETE K

m FETH
€ ML56 Demo board
€ ARGBLED

B REE

8 SPI MOSI KIfiI2k1& 15 ARGB LED ISR E - 2E 3-1 Fivw -

VCC | « | VCC
SPI0_MOSI (P0.0) | «» | Din
GND | «& | GND
ML56 ARGB LED

3'1 E%E% %lﬂ?%%c\
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4 BERER

HigEMWE 4-1F7K -

7~ EC_ML51_Slider ARGB_V1.00

~~ Library Sample code header and source files
~ Device Device driver header and source files
~ Startup A51 startup file and executable file
7~ StdDriver All peripheral driver header and source files

r— SampleCode

I~ ExampleCode Source file of example code

r— TK-Utility Calibration bin file and NuSenadj.exe
developing tool

B 4-1 BixEE
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SEHEANT

RIE B BB ZENE A ExampleCode B PAI KEIL BRI - €2

ML56_Slider_ARGB.uvproj °

EARERITH
a. #maE
b. THAWELIEE
c. EA/BFRERET
EARREREITE

a. HITHAHE
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6 {EEJ4CER

Date Revision Description

2021.07.29 1.00 1. %R H.
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NUVOTON ML51 Series

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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