NUVOTON NuMaker-ML56SD
=

1T 8051

8-bit Microcontroller

NuMaker-ML56SD

User Manual
NuMicro® 8051 Series

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system
design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

Wwww.nuvoton.com

Mar. 08, 2021 Page 1 of 46 Rev 1.01


http://www.nuvoton.com/

NUVOTON NuMaker-ML56SD
=

Table of Contents

1 L 10T 1 6
2 F AU i 7
3 Hardware Configuration .........oiiiieeeeiiiiiiiiii i s esannnseeessaanns 8
3.1 0] 1Y T 8
3.2 S = YT 9
3.3 [ (=] 015 o] I O 0] o1 =T o1 (o] £ 10
3.3.1 Pin Assignment for EXtENSION CONNECIOIS. .. iirteiiirteiiireesiineeianeesanesrannesannnesns 10
3.3.2 NuMaker-TNLCDSub_ML56SD Compatible Extension CONNectors .........ccvvvvvunenns. 14
3.3.3  Arduino UNO Compatible EXtension CONNECIOIS .....vivveiiineirinnessinnessanssssnnessnns 16

3.4 Power Supply Configuration .......uvvsesisseiniseisisssis s sinrssnsesanneesas 18
0 R VA |V 011 o 11 o P 18
342 5V POWEE SOUMCES 1. uuttiittessantesastsssasessaasessansessannessannsssanssssannsssanssssnnnssnns 18
343 3.3V POWET SOUIMCES . uttuttessntesantsssanessasessansessansessanssssanssssannessanssssnnnssnns 19
344 LBV POWET SOUICES . tuuuttuteiaeeieeraessaneranesanesanesanesanesanssanesanesanesaneraneranernes 19
T 01V =Y @ ] =T (o] P 19
346 USB CONNMECIOIS .tuutessntessantessaneessanessasessanessansessannessannessannsssanssssnnnssnns 20
347 POWET SWILCNES .ttt ittt e e e e e e e s e s e s e 20
3.4.8 Power SUPPIY MOEIS ...t s i e e e aee s 20

3.5 External Reference Voltage CoNNECIOr ....cvviviiiiiiiiiiie i rnaennaens 23
3.6 F N 10140 T=] (=T O 0] o 1= od (o ) 23
3.7 WS T = T 1 L 24
3.8 9 S P 24
3.9 1 18X =) 24

G 0t 10 I 25
3.11 NU-LINK 2= ettt e s e s e s s r e s s rann e e s saannnes 28
3111 VCOM SWILCNES . ettt e e e e s s e s s e s e e aas 28
3.11.2  StAUS LEDS it e 28

4 L 11T s = 1 29
4.1 TOOIChAINS SUPPOITING +.uueeiiirtiiiteii s raanes 29
4.2 Nuvoton Nu-Link Driver Installation .......c..ovviiiiiiiiiii i aeees 29
4.3 BSP Firmware DOWNIOAd .......coieeeiiiiiee s isieesssssneeessnnnnneessnnnnnesenannnes 31
4.4 L F= 01T = T 1 | o 31
4.5 Find the EXample ProjeCt......uvveeiiiiiiiiiiii i e ananeeas 33

Mar. 08, 2021 Page 2 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD
=

4.6 Execute the Project under TOOIChAINS......vvviiiiiiiii i e 33
4.6.1 L= 1 IO 1 33
4.6.2 G Y 01 1 37

5 NuMaker-ML56SD SChematiCS .. ..uvviviiieiiiiie i sriae e srnaeeeas 39

5.1 NU-LINKZ2-MeE it s ee s 39

5.2 ML56 PIAtfOrM . uue e e 40

5.3 =] 15T I ] ] =T (o 41

5.4 LIS > L0 T I I 2 - T 42

55 O = B e T =T 31T | 43

6 NuMaker-TNLCDSub_ML56SD SchematiCS .......cvvvviiiiiiiiiiiiinnnnnnnnnnnnns 44

6.1 IO I @0 ] ] = o4 o ] 44

7 REVISION HISTORY Luuuiiiiiiiiiiiiiiiessisssiiss s s s sssnsses s s s ssnnnnnnnessss 45

Mar. 08, 2021 Page 3 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD
=

List of Figures

Figure 1-1 NuMaker-ML56SD Development BOArd............cooueeeeiiieeeeiiiiee e iiieee e siieee st e s snieee e 6
Figure 3-1 Front View Of NUMaKEr-ML5BSD .........c.uuiiiiiiiieiiiiiee ettt nnee e 8
Figure 3-2 Rear View of NUMAKEI-MLS5BSD .........cceiiiiiiiiiiiiiiee ettt e s snnneee e 9
Figure 3-3 ML56SD1AE EXteNSioN CONNECIOIS. ......ucuiieeeiiiiiiiiieie e e e s e sciteee e e e e e s e st e e e e e e s e s nnenneees 10
Figure 3-4 Arduino UNO Compatible EXtension CONNECIOIS.........ccooicuiiriieieeeieiiiiiieee e e e e 16
Figure 3-5 External Power Supply Sources on NU-LINK2-M€ .........cccocciiiiiiiee i 20
Figure 3-6 External Power Supply Sources on ML56 Platform ..........cccccveveeeeiiiiiiineeee e, 21
Figure 3-7 Detach the Nu-Link2-Me from NUMaKer-ML56SD .........cccccooiiiiiiiiiiiiiiicicce s 22
Figure 3-8 Wiring between Ammeter Connector and AMMELEr..........cccccvviiiiiiiiiiieeiie s 24
Figure 3-9 The LCD Digit Mapping TabIe ........cooiiiiiiiiiie et 25
Figure 4-1 Nu-Link USB Driver INStallation SETUP.........cuveieiiriieiiiiiie e 29
Figure 4-2 Nu-Link USB Driver INStallation ...........cc.eeiiiiiiiiiiiei e 30
Figure 4-3 Open VCOM FUNCHON .....ciiiiiiiieiiiiie ettt sttt e s e e i e e e s nnnneee s 31
Figure 4-4 ICE USB CONNECION ... ...ciiiiiiiiieiiiiee ettt ettt sttt st e e e s e e e s nnnneee s 31
FIGUIE 4-5 DEVICE IMBINGET ... ..eitiiiiiiiie ittt ettt ettt s bt e e s bbbt e e skt et e e s bbe e e e s nbn e e e s annneeens 32
Figure 4-6 PUTTY SESSION SELHNQG.....uuuuuiuiiiuiiiiii s 32
Figure 4-7 Template Project Folder Path......... ... 33
Figure 4-8 Warning Message of “Device not found” ..., 33
Figure 4-9 Project File Migrate to Version 5 FOrmMat.........ccccooiioiiiiiiiiiiiiiscc s 34
Figure 4-10 Debugger Setting in OptioNS WINUOW..........uuuui s 34
Figure 4-11 Programming Setting in Options WINQOW..........cuuiiiiiiiiieiiiiiie e 35
Figure 4-12 Compile and Download the ProjeCt ...........cueiiiiiiiiiiiiiie e 35
Figure 4-13 Keil C51 DEBUQG MOTE .....oouveiiiiiiiiie et aneee s 36
Figure 4-14 Debug Message on Serial Port Terminal Windows.............ccccoooiiiieninene e 36
Figure 4-15 IAR EWB8051 WINUOW ......ciuuiiiiiiiiiieiiieee ettt site ettt sttt st e e e e e snne e e ennneae s 37
Figure 4-16 Compile and Download the ProjeCt ...........cueiiiiiiiiiiiiiiiec e 37
Figure 4-17 IAR EWB8051 DEDUG MOUE .....coiiiiiiiiiiiiiiiie ettt 38
Figure 4-18 Debug Message on Serial Port Terminal Windows............c..eeeeiiiiiiiiiieeneeeiieen, 38
FIgure 5-1 NU-LINK2-IM@ CICUIL.......coiiiiiiiiiiiae ettt e e e e e e e e et e e e e e e e e e anneeeeeeas 39
Figure 5-2 ML56 platform CirCUIL............ueeiiiiee ettt e e e e e e e aneeeeeeas 40
Figure 5-3 EXtension CONNECIOIS CICUIL ........ooiiiuiiiiiiie e et e ettt ee e e e e e e e aneeeeeeas 41
Figure 5-4 Touch Key and LCD Cap CIrCUIL .........uuuiiiiieeiiaiiiiieee e e 42
Figure 5-5 Front PIACEMENT ......ccoiiiiiiiiiiiee ittt st e et e e e e s snneeee s 43
FIgUre 5-6 REAI PIACEIMENT .......coiiiiiiii ettt sttt ettt e e st e e e nbee e e s annneee s 43
Figure 6-1 LCD Connectors of NuMaker-TNLCDSUB_ML5B...........ccooiiiiieiiiiiieiiiiee e 44

Mar. 08, 2021 Page 4 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD
=

List of Tables

Table 3-1 EXIENSION CONMECIOIS .....cciitiiiiiiiiiee it e ettt e ettt e et e et e e e e st e e e e abe e e e e sbreeessbneeaeanes 10
Table 3-2 ML56SD1AE Full-pin Extension Connectors and GPIO Function List ............ccccccee... 13
Table 3-3 NuMaker-TNLCDSub_ML56SD Compatible Extension CONNECtors...........cceeeviveeeenns 16
Table 3-4 Arduino UNO Extension Connectors and ML56SD1AE Mapping GPIO List................. 17
TabIe 3-5 VIN POWEE SOUIMCE ....cuviiiiiie ittt sttt ne e s ne e nn e nneeennneenns 18
TaDIE 3-6 5V POWEE SOUICES .....eeiiiiieiiiee et sieee sttt e s s e n e s e e s e e nnneennneeennneenns 18
TabIe 3-7 3.3V POWET SOUICES ....covvieiiriiiiireesiteestee ettt snn e an e s e s ne e e nnneesnenennneenns 19
Table 3-8 1.8 V POWET SOUICES ......ccoiiiieiiiiiiee ittt et e et e e e e e e s snn e e e s snne e e s snneeeeanes 19
Table 3-9 POWET CONNECIOIS .......vviiiiirieee et ettt e e e e e e s e e s sne e e e e snn e e e e snnneeeeanns 19
Table 3-10 USB CONNECLOIS ....coiuviiiiiitiiee ettt ettt ettt e st e e sbe e e e sabe e e e e sabs e e e e anbaeeeeanbneeeeanes 20
Table 3-11 POWET SWILCNES ....cciiitiiiiiiiiie ettt ettt et e e et e e e st e e e snbbe e e e abneeaeanes 20
Table 3-12 Supply External Power through NU-LINK2-Me .........cooiiiiiiiiiiiieiee e 21
Table 3-13 Supply External Power for ML56 Platform..........cccccooiiiiiiiiiiiiee e 23
Table 3-14 External Reference Voltage CONNECLON ..........oocuiiiiiiiiieeeiiiiee et 23
Table 3-15 AMMELEr CONNECLON......cciitiiii ittt ettt et e et e e sbe e e e sbee e e e sbeeeeesbbeeeeabneeaeane 23
Table 3-16 PUSN-BULIONS .......ccoiiiiiiiiiiiiee ittt e e s e e s sn e e e s s e e e s annneeeennes 24
TADIE 3-17 LEDS ....ciiiiiiiiiitiiiee ettt ettt e e e e e e e e e e e e e ba b e e e e e e e e e e nnrrreeaaee s 24
BLIR= 1] ST R I T o 18 o o T VPP PPPPPPNt 24
Table 3-19 LCD SPECITICALIONS. .......uuiiiiiiiiiiiiiiieiieeeeeieeeeeeeeeseeseeesasasessssseaeserererererereeererararerrrrrrrr——. 25
Table 3-20 LCD Pin Mapping TabIE.........uuuieiieeiiiiiieiieieeiieeeeeiesssssssssssssesesssssesssessssssreresaresarerere—... 27
Table 3-21 VCOM Function of NU-LINK2-Me..........ooiiiiiiiiiii et 28
Table 3-22 Operation Status LED PatternS ..........ooviiiiiiiiiiiiiieee et e e ee e e senaaeeeae e 28

Mar. 08, 2021 Page 5 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD
=

1 OVERVIEW

The NuMaker-ML56SD is a development board for Nuvoton NuMicro® ML56 series microcontrollers.
The ML56 series is the first of NuMicro® 8051 series integrated with touch key and LCD controller
functions. The touch key controller passes the IEC 61000-4-6 10 Vrms test with high touch sensitivity
and high-noise immunity. The LCD controller can drive up to 10 cm x 10 cm panel. And an embedded
programmable internal charge pump circuit that can provides stable Vico regardless of the voltage
change of Vpp to maintain the excellent display quality of LCD panel. The NuMaker-ML56SD platform
consists of three parts: an ML56 evaluation board, an on-board Nu-Link2-Me debugger and
programmer, and a HTN-LCD panel module. The NuMaker-ML56SD is designed for project evaluation,
prototype development and validation with power consumption monitoring function.

The ML56 evaluation board is based on the NuMicro® ML56SD1AE MCU. For the development
flexibility, the ML56 platform provides the extension connectors of ML56SD1AE, the Arduino UNO
compatible headers and able to adopt multiple power supply. Furthermore, the Nuvoton designed
ammeter connector can measure the power consumption instantly, which is essential for the prototype
evaluation. Additionally, the capacitive touch key sensing function on TKO is an example for the touch
key hardware design rules, firmware library functions, and related the PC developing tool. In addition to
the capacitive touch key sensing function, the NuMaker-ML56SD provides 8 x 28 COM/SEG LCD
display function. With the HTN-LCD panel, user can implement LCD display function of ML56SD1AE
easily. In addition to the ML56 platform, there is an attached on-board debugger and programmer “Nu-
Link2-Me”. The Nu-Link2-Me supports on-chip debugging, online and offline ICP programming via SWD
interface. The Nu-Link2-Me supports virtual COM (VCOM) port for printing debug messages on PC.
Besides, the programming status can be shown on the built-in LEDs. Lastly, the Nu-Link2-Me can be
detached from the development board and become a stand-alone mass production programmer.

nuvoTon
_ - NuMaker-MLS56SD V1.1

Figure 1-1 NuMaker-ML56SD Development Board
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2 FEATURES
) NuMicro® ML56SD1AE microcontroller with function compatible with:
¢ ML56LD1AE
¢ ML56MDI1AE
¢ ML56LCI1AE
¢ ML56TCI1AE
° ML56SD1AE full pin extension connectors
€ HTN-LCD panel module board can be plugged into extension connectors
Arduino UNO compatible extension connectors
Ammeter connector for measuring the microcontroller’'s power consumption
Flexible board power source:
External Voo power connector
Arduino UNO compatible extension connector Vin
USB FS connector on ML56 evaluation board
€ ICE USB connector on Nu-Link2-Me

Supports one touch key on board

* o o0

€ Equipped with 1 touch key + reference pad + shielding electrode
€ Touch development tool can set the hardware and software parameters automatically
® Supports 8 x 25 COM/SEG HTN-LCD panel on NuMaker-TNLCDSub_ML56SD
4 1/4 bias, 1/8 duty, 8 x 25 COM/SEG
On-board Nu-Link2-Me debugger and programmer:
€ Debug through SWD interface
€ On-line/off-line programming
€  Virtual COM port function
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3 HARDWARE CONFIGURATION

3.1 Front View

Vpp Switch  Arduino UNO Compatible Extension Connectors

Reset Button

VCOM Switch

TKO Touch key B A R ICE USB Connector
TK6 Shileding A i N ICE Chip: M48SSIDAE
= ICE Status LED
External Vss Connector LU LT e st Off-line Program Button
ML56 Platform = ; A i e -Numsker-misespvi 1 (@ Nu-Link2-Me
External Vrer Connector
Power LED ML56SD1AE

P3.2 LED ML56SD1AE Extension Connectors

NuMaker-TNLCDSub_ML56SD Extension Connectors

Figure 3-1 Front View of NuMaker-ML56SD

Figure 3-1 shows the main components and connectors from the front side of NuMaker-ML56SD. The
following lists components and connectors from the front view:

° Target chip: ML56SD1AE (U1)
USB PWR Connector (J2)
Arduino UNO Compatible Extension Connectors (NU1, NU2, NU3, NU4)
ML56 Extension Connectors (JP3, JP4, JP5, JP6 , JP7 , JP8, JP9 and JP10)
NuMaker-TNLCDSub_ML56 Extension Connectors (JP3, JP4, JP5 and JP6)
External Voo Power Connector (JP1)
External Vss Power Connector (JP2)
External Vrer Connector (VREF)
Vbp Switch (SW2)
Ammeter Connector (AMMETER)
Reset Button (SW1)
Power LED, P3.2 LED and P0.0 LED (LEDG1, LEDR1 and LEDG?2)
Nu-Link2-Me

VCOM Switch

ICE Chip: M48SSIDAE (ICEU2)

ICE USB Connector (ICEJ3)

ICE Status LED (ICESO, ICES1, ICES2, ICES3)

Off-line Program Button (ICESW1)

L K B JNK K 2
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3.2 Rear View

Figure 3-2 shows the main components and connectors from the rear side of NuMaker-ML56SD
The following lists components and connectors from the rear view:
) Nu-Link2-Me

€ MCUVCC Power Switch (ICEJPR1)

& ICEVCC Power Switch (ICEJPR?2)
ICEVCC Power Switch
Y 2035vioo1
z
MCUVCC Power Switch =t Ereie

il

g

% ML56SD1AE

Function compatible with
MLS6LD1AE
MLEBMD1AE
MLS6LCTAE
MLS6TC1AE

o
www.nuvoton. com/board/NuMaker-ML565D ()
Order No. NK-ML56SD %

Figure 3-2 Rear View of NuMaker-ML56SD
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3.3 Extension Connectors
Table 3-1 presents the extension connectors.

Connector Description

JP3, JP4, JP5 , JP6,
JP7,JP8, JP9 and Full pins extension connectors on the NuMaker-ML56SD.
JP10

NuMaker-TNLCDSub_ML56SD extension connectors on the NuMaker-

JP3, JP4, JP5 and JP6 ML56SD.

NU1, NU2, NU3 and

NU4 Arduino UNO compatible pins on the NuMaker-ML56SD.

Table 3-1 Extension Connectors
3.3.1 Pin Assignment for Extension Connectors

The NuMaker-ML56SD provides the ML56SD1AE onboard and extension connectors (JP3, JP4, JP5
and JP6). The Figure 3-3 shows the ML56SD1AE extension connectors.

M

nuvoTon
NuMaker-ML56SD V1.1

- Pinl ~ Pin16
o Pinl ~ Pin16

JP4 Pin33 ~ Pin48
JP7 Pin33 ~ Pin48

Pin49 ~ Pin64
Pin49 ~ Pin64 JP8

58 59 60 61_6:

B)
8
3|y
8|
8
2

Figure 3-3 ML56SD1AE Extension Connectors
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ML56SD1AE

Header -
Pin
No.

gp3.1| gpo1 | 1 |P2.6/LCD_SEG6/UART1_RXD/PWM3_CH1/ACMP1_O

Function

P2.5/ ADC_CHO / ACMPO_PO / ACMP1_PO / 12C0_SCL / PWMO_CHO / UART2_TXD / TO /
32| IPa2 | 2 |NTo

P2.4/ ADC_CH1/ACMPO_NO / LCD_COML1 / 12C0_SDA / PWMO_CH1 / UART2_RXD / T1/
P33 | IP93 | 3 |NT1

P2.3/ADC_CH2 / ACMPO_P1/ACMP1_P1/12C1_SCL/LCD_COM2/UART1_TXD/
JP3.4( JP9.4 [ 4 [pwMO CH2/PWMO_BRAKE

35| spos | 5 [P2.2/ADC_CH3/ACMP1_NO/I2C1_SDA/LCD_COMS3/UART1_RXD / PWMO_CH3

2.1/ ADC_CH4 / ACMPO_P2 / ACMP1_P2 / LCD_SEG5/ UART2_TXD / 12C1_SCL /
JP3.6( JPO.6 | 6 |pwMo_CH4/PWM3_CHO/ PWMO_BRAKE

P2.0/ ADC_CHS5 / ACMPO_N1/LCD_SEG4 / UART2_RXD / 12C1_SDA / PWMO_CHS5 /
Jp3 |[IP3 7| P97 | 7 |pwM3_CH1/PWMO_BRAKE

JP9

JP3.8| JPa.8 g |PL3/ICO

JP3.9| JP9.9 9 |P1.2/LCD_DH2/UART3_TXD/IC1

Jp3.10| 3p9.10| 10 [P1.1/LCD_DH1/UART3_RXD/UART1_TXD/IC2

JP3.11] JP9.11| 11 |P1.0/UART1_RXD/ICO

JP3.12[JP9.12 | 12 [Vieo

JP3.13| JP9.13| 13 |[P5.7/PWMO_BRAKE / PWMO_CH4 / CLKO

JP3.14| JP9.14| 14 |P5.5/UART2_RXD/PWMO_CHO/X32_IN/STADC

JP3.15|/ JP9.15| 15 |[P5.4/UART2_TXD/PWMO_CH1/X32_OUT

JP3.16/ JP9.16| 16 [P5.3/UARTO_TXD/I12C0O_SCL/XT1_IN

Jp5.1|Jp10.1| 17 [P5.2/UARTO_RXD /12C0_SDA / XT1_OUT

Jp5.2|Jp102| 18 |P3.5/LCD_SEG3/PWM2_CHO/TO

Jp5.3|Jp10.3| 19 |P3.4/LCD_SEG2/PWM2_CH1/T1

1,54 | Jp10.4| 20 |PO.7/LCD_SEG1/UARTO_TXD/I12C1_SCL/PWM3_CHO/INT1

JP5.5|Jp105| 21 |P0.6/LCD_SEGO/UARTO_RXD /I12C1_SDA/PWM3_CH1/INTO

JP5.6 | JP10.6 | 22 |Vss

V
IP5 JP5.7 | JP10.7 | 23 DD

JP10

JP5.8|Jp10.8| 24 |P3.6/TK7/PWMO_CH5/INT1

JpP5.9|Jp109| 25 [PO.5/UARTO_TXD/12C0O_SCL/TK6/PWMO_CHO

Jp5.10l3P10.10] 26 [P0.4/ UARTO_RXD /12C0_SDA / TK5 / PWMO_CH1

JP5.11|dp10.11| 27 [P0.3/SPIO_SS/SPI1_SS/UART1_TXD/I12C1_SCL/ TK4 / STADC / PWMO_CH2 / CLKO

1p5.12]3P10.12| 28 [P0.2/SPI0_CLK/SPI1_CLK/UART1_RXD /12C1_SDA/ TK3 / PWMO_CH3

JP5.13|dP10.13| 29 [P0.1/SPIO_MISO/SPI1_MISO/UART2_RXD / UARTO_TXD / TK2 / PWMO_CH4

3P5.14]3P10.14| 30 [P0.0/SPIO_MOSI/ SPI1_MOSI/ UART2_TXD / UARTO_RXD / TK1/ PWMO_CH5
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JP5.15lap10.15| 31 [P5.6 / PWMO_BRAKE / PWMO_CH1 / CLKO

JP5.16[JP10.16| 32 [NRESET

spa1l ap71 | 33 |P5.0/UARTL_TXD/12C1_SCL/UARTO_TXD / ICE_DAT

pa2| 3p72 | 34 |P5.1/UARTL_RXD/12C1_SDA/UARTO_RXD / ICE_CLK

paz| sp73 | 35 |P4.5/LCD_SEG31/LCD_COM4/UART2_TXD/12C1_SCL/PWML_CHO

P44l Jp7.4 | 36 |P4.4/LCD_SEG30/LCD_COM5/UART2_RXD/I2C1_SDA/TK12/PWM1_CH1

pas| ap75 | 37 |P4.3/LCD_SEG29/LCD_COM6 / TK13 / PWM2_CHO

a6l 76 | 38 |P4.2/LCD_SEG28/LCD_COM7/ TK14 / PWM2_CH1

pa7| 3p7.7 | 39 |P4.1/LCD_SEG27/LCD_COM2/UART2_TXD /12C0_SCL/ PWM3_CHO / ACMPO_O

Jpa |3P48| JP7.8 | 40 |P4.0/LCD_SEG26/LCD_COMS3/UART2_RXD /12C0_SDA/PWM3_CH1/ACMP1_O/INTL

JP7

P49 | Jp79 | 41 |P6.3/LCD_SEG25/SPI0_SS/UARTO_TXD / TK8

JP4.10| Jp7.10| 42 |P6.2/LCD_SEG24/UART3_TXD / SPIO_CLK/UARTO_RXD / TK9

411l 3p7.11| 43 |P6.1/LCD_SEG23/UART3 RXD /SPIO_MISO / TK10

JP4.12| Jp7.12 | 44 |P6.0/LCD_SEG22/SPI0O_MOSI/TK11

JP4.13| Jp7.13| 45 |[P1.4/LCD_SEG21/I12C1_SCL/LCD_COM4

JP4.14| Jp7.14| 46 |P1.5/LCD_SEG20/12C1_SDA/LCD_COM5

JP4.15| Jp7.15| 47 |P1.6/LCD_SEG19/UARTO_TXD /LCD_COM6

Jra.16| Jp7.16 | 48 |P1.7/LCD_SEG18/UARTO_RXD /LCD_COM7

JP6.1| JP8.1 | 49 |Vss

Jpe.2| gpg2 | s0 |P4.6/LCD_SEG17/PWMO_CHO/TO/CLKO/INTO

JP6.3| JP8.3 | 51 |Voo

Jpe.4a| Jp8.4 | 52 |P4.7/LCD_SEG16/LCD_COMO/T1

65| apss | 53 |P3.3/LCD_SEG15/SPI1_SS/LCD_COM1/PWM1_CHO/ICO/ PWMO_BRAKE

P3.2/ ADC_CH7 / ACMP1_N1/LCD_SEG14/SPI1_CLK / UART3_RXD / PWM1_CH1/IC1/
JP6.6 | IP86 | 54 |ciko - -

P3.1/ADC_CH6 / ACMPO_P3/ACMP1_P3/LCD_SEG13/SPI1_MISO / UART3_TXD /
jpe | 9P67| IP8T | 55 |UARTO_TXD / PWM2_CHO/IC2

JP8

e8| spss | 56 |P3.0/ADC_CH10/LCD_SEG12/SPI1_MOSI/ UARTO_RXD / PWM2_CH1 /1CO

JP6.9| JP8.9 | 57 |AVop

JP6.10[ JP8.10 | 58 [Vrer

JP6.11| JP8.11 | 59 [AVss

JPe.12| Jp8.12| 60 |P6.7/ADC_CH11/LCD_SEG11/12C1_SCL

Ip6.13| Jps.13| 61 |P6.6/ADC_CH12/LCD_SEG10/LCD_V1/12C1_SDA

1p6.14] 3ps.14| 62 |P6.5/ADC_CH13/LCD_SEG9/LCD_V2/UARTO_TXD

Ip6.15| Jps.15 | 63 |P6.4/ADC_CH14/LCD_SEG8/LCD_V3/UARTO_RXD
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Jpe.16| ps.16 | 64 |P2.7/ADC_CH15/LCD_SEG7/UART1_TXD / PWM3_CHO/ACMPO_O
Table 3-2 ML56SD1AE Full-pin Extension Connectors and GPIO Function List
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3.3.2 NuMaker-TNLCDSub_ML56SD Compatible Extension Connectors

Table 3-3 shows the NuMaker-TNLCDSub_ML56SD compatible extension connectors.

Header MLS6SDIAE Header TNLCDSub, MLS6SD
Pin No. Function Function

JP3.1 1 LCD_SEG6 J3.11 SEG11
JP3.2 2 LCD_COMO J3.20 Com4
JP3.3 3 LCD_COM1 J3.19 COM3
JP3.4 4 LCD_COM2 J3.18 COM2
JP3.5 5 LCD_COMS3 J3.17 CcoM1
JP3.6 6 LCD_SEG5 J4.6 SEG30
JP3.7 7 LCD_SEG4 J4.5 SEG29
JP3.8 8 - - -

JP3
JP3.9 9 - - -
JP3.10 10 - - -
JP3.11 11 - - -
JP3.12 12 - - -
JP3.13 13 - - -
JP3.14 14 - - -
JP3.15 15 - - -
JP3.16 16 - - -
JP5.1 17 - - -
JP5.2 18 LCD_SEG3 J4.4 SEG28
JP5.3 19 LCD_SEG2 J4.3 SEG27
JP5.4 20 LCD_SEG1 J4.2 SEG26
JP5.5 21 LCD_SEGO J4a.1 SEG25

JP5 JP5.6 22 - - -
JP5.7 23 - - -
JP5.8 24 - - -
JP5.9 25 - - -
JP5.10 26 - - -
JP5.11 27 - - -
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JP5.12 28 - - -
JP5.13 29 - - -
JP5.14 30 - - -
JP5.15 31 - - -
JP5.16 32 - - -
JPa.1 33 - - ]
JP4.2 34 - - ]
JP43 35 LCD_COM4 J3.24 COMS8
JP4.4 36 LCD_COMS5 J3.23 COM7
JP45 37 LCD_COM6 J3.22 COM6
JP4.6 38 LCD_COM7 J3.21 COMS5
JP4a.7 39 - - ]
JP48 40 LCD_SEG26 J4.24 SEG48
o JP4.9 41 LCD_SEG25 J4.23 SEGA47
JP4.10 42 LCD_SEG24 J4.22 SEG46
JP4.11 43 LCD_SEG23 J4.21 SEG45
JP4.12 44 LCD_SEG22 J4.20 SEG44
JP4.13 45 LCD_SEG21 J4.19 SEG43
JP4.14 46 LCD_SEG20 J4.18 SEG42
JP4.15 47 LCD_SEG19 J4.17 SEG41
JP4.16 48 LCD_SEG18 J4.16 SEG40
JP6.1 49 - - -
JP6.2 50 LCD_SEG17 J4.15 SEG39
JP6.3 51 - - -
JP6.4 52 LCD_SEG16 J4.14 SEG38
JP6.5 53 LCD_SEG15 J4.13 SEG37
JP6 | JP6.6 54 LCD_SEG14 J4.12 SEG36
JP6.7 55 - - -
JP6.8 56 - - -
JP6.9 57 - - -
JP6.10 58 - - -
JP6.11 59 - - -

Mar. 08, 2021 Page 15 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD
=

JP6.12 60 LCD_SEG11 J4.11 SEG35
JP6.13 61 LCD_SEG10 J4.10 SEG34
JP6.14 62 LCD_SEG9 J4.9 SEG33
JP6.15 63 LCD_SEGS8 J4.8 SEG32
JP6.16 64 LCD_SEG7 Ja.7 SEG31

Table 3-3 NuMaker-TNLCDSub_ML56SD Compatible Extension Connectors

3.3.3 Arduino UNO Compatible Extension Connectors

Figure 3-4 shows the Arduino UNO compatible extension connectors.

L

Nu-Link2-Me V1.0

nuvoTon

_ - NuMaker-ML56SD V1.1

UARTL_RXD | PWMo_CH3 P2.2 [ A5 P2.1 ADC_CH4 | T2C1 SCL | UART2 TXD |
UARTL_TXD | PWM@_CH2 2.3 D1 A4 P2.0 ADC_CH5 | T2C1 SDA | UART2 RXD |
T2C1 SDA | PWML_CHL P4.4 D2 A3 P2.4 ADC_CH1
T2C1 SCL | PWMIL_CHo P4.5 D3 A2 P2.5 ADC_CHo

PWM2_CHO P4.3 D4 AL P2.6 UARTL_RXD

PWM2_CHL P4.2 D5 A0 P2.7 ADC_CH15 | UARTL_TXD
PWM3_CHO 0.7 D6

PWM3_CHL 0.6 D7 VIN

[[UARTE_TXD |_PWMe_cHo 0.5 D8 Vss

['UART@_RXD |_PWM@_cH1 0.4 D9 VSS

[ 12¢1_spA | PuMe_cH2 0.3 D10 5V

PWML_CH5 0.0 D11 3V
PWMO_CHA P0.1 D12 9___RST
PWMO_CH3 0.2 D13 9 IOREF voo |
Ves NC
Vrer
PWM3_CHL P4.0 SDA
| PwM3_cHo | P4.1 SCL

Figure 3-4 Arduino UNO Compatible Extension Connectors
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NuMaker-ML56SD NuMaker-ML56SD
rleader CA%T;?:S?JI?\JS GPIO Pin of ML56 rleader i?&?:éiﬂeNg GPIO Pin of ML56
NU3.1 DO pP2.2 NU2.6 A5 P2.1
NU3.2 D1 P2.3 NU2.5 A4 P2.0
NU3.3 D2 P44 N Moza A3 P2.4
N NU3.4 D3 P4.5 NU2.3 A2 P2.5
U 2
o | s D4 P43 NU2.2 AL P2.6
NU3.6 D5 P4.2 NU2.1 AO pP2.7
NU3.7 D6 PO.7 NU1.8 VIN
NU3.8 D7 P0.6 NU1.7 VSS
NU4.1 D8 P0.5 NU1.6 VSS -
NU4.2 D9 P0.4 N NU1.5 5V
NU4.3 D10 P0.3 1 NU1.4 3V
NU4.4 D11 PO0.0 NU1.3 RST NnRESET
N NU4.5 D12 P0.1 NU1.2 IOREF Vb
NU4.6 D13 P0.2 NU1.1 NC -
NU4.7 VSS Vss
NU4.8 VREF Vrer
NU4.9 SDA P4.0
NU4.10 SCL P4.1

Table 3-4 Arduino UNO Extension Connectors and ML56SD1AE Mapping GPIO List
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3.4 Power Supply Configuration

The NuMaker-ML56SD is able to adopt multiple power supply. External power sources include NU1 Vin
(7 V to 12 V), Vob (depending on target chip operating voltage), and PC through USB connector. By
using switches and voltage regulator, multiple power domains can be created on the NuMaker-ML56SD.

3.4.1 VIN Power Source

Table 3-5 presents the Vin power source.

NuMaker-ML56SD

Net Name in .
Connector T Description
Board external power source, with voltage range from 7
NU1 pin8 NU1 VIN V to 12 V. The voltage regulator UP2 converts the NU1
pin8 input voltage to 5 V and supplies it to NU1_5VCC.

Table 3-5 Vin Power Source

3.4.2 5V Power Sources

Table 3-6 presents the 5 V power sources.

Net Name in o
Connector Schematic Description
ICE USB connector supplies 5 V power from PC to
ICEJ3 USB_HS_VBUS ML56 platform and Nu-Link2-Me.
USB connector on NuMaker-ML56SD supplies 5 V
J2 USB_VBUS power from PC to ML56 platform and Nu-Link2-Me.
ICEJ3, J2 or NU1 pin8 supplies 5 V power to NU1
pin5. NU1 pin5 supplies 5 V power to target chip or
NU1 pin5 NU1 5VCC Arduino adapter board.
Note: ML56 operating voltage range is from 1.8 V to
3.6 V. Do not switch SW2.1 (NU1 5VCC) to ON.
Table 3-6 5 V Power Sources
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3.4.3 3.3V Power Sources

Table 3-7 presents the 3.3 V power sources.

Voltage 5V Source

Regulator Description

ICEUP1 converts USB_HS VBUS to 3.3 V and

ICEUPL USB_HS_VBUS supplies 3.3 V to ML56 platform or ICE chip.

UP1 converts USB_VBUS to 3.3 V and supplies 3.3 V
UP1 USB VBUS to ML56 platform.
Note: SW2.2 (NU1 3VCC) should be switched to ON.

UP1 converts NU1_5VCC to 3.3 V and supplies 3.3 V
UP1 NU1_5VCC to ML56 platform.
Note: SW2.2 (NU1 3VCC) should be switched to ON.

Table 3-7 3.3 V Power Sources

3.4.4 1.8V Power Sources

Table 3-8 presents the 1.8 V power source.

Voltage Regular 5V Source Description

ICEUP2 converts USB_HS VBUS to 1.8 V and

ICEUP2 USB_HS_VBUS supplies 1.8 V to ML56 platform or ICE chip.

Table 3-8 1.8 V Power Sources

3.4.5 Power Connectors

Table 3-9 presents the power connectors.

Connector Description
IP1 Vop connector on the NuMaker-ML56SD.
Note: ML56SD1AE operating voltage range is from 1.8 V to 3.6 V.
JP2 Vss connector on the NuMaker-ML56SD.

Table 3-9 Power Connectors
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3.4.6 USB Connectors

Table 3-10 presents the USB connectors.

Connector Description

ICE USB connector on Nu-Link2-Me for power supply, debugging and

ICEJ3 programming from PC.

J2 USB FS connector on NuMaker-ML56SD for power supply.

Table 3-10 USB Connectors

3.4.7 Power Switches

Table 3-11 presents the power switches.

Switch Description

Configures the target chip operating voltage at 1.8 V/ 3.3V /5 V.

ICEJPR1 Note: ML56SD1AE operating voltage range is from 1.8 V to 3.6 V. Do
not switch ICEJPR1 (MCUVCC) to 5 V.

ICEJPR2 Configures the ICE chip operating voltage at 1.8 V/ 3.3 V.

Configures the target chip operating voltage at 3.3V /5 V.

Sw2 Note: ML56SD1AE operating voltage range is from 1.8 V to 3.6 V. Do
not switch SW2.1 (NU1 5VCC) to ON.

Table 3-11 Power Switches

3.4.8 Power Supply Models

3.4.8.1 External Power Supply through Nu-Link2-Me to Target Chip

The external power supply source on Nu-Link2-Me is shown in Figure 3-5.

_ - nUvoTon .
i - . -NuMakerzmLsesp i1, Nu-Link2-Me

Figure 3-5 External Power Supply Sources on Nu-Link2-Me
To use ICEJ3 as external power supply source with Nu-Link2-Me, please follow the steps below:
Mar. 08, 2021 Page 20 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD

[

1. Solder the resistor on ICEJPR1 (MCUVCC) depends on the target chip operating voltage.
2. Solder the resistor on ICEJPR2 (ICEVCC) depends on the ICE chip operating voltage.

3. Switch the SW2 to OFF.

4. Connect the external power supply to ICEJ3.

Table 3-12 presents all power models when supplies external power through Nu-Link2-Me. The Nu-
Link2-Me external power sources are highlighted in yellow.

Target ICEJPR1 ICEJPR2 ICE SW2
Model Chip ICEJ3 (Mcuvcce) (ICEVCC) Chip Selection J2 Vin JP1
Voltage Selection M Selection @ | Voltage
Connect 18V
1 18V to PC 18V 18V 18V off X X output
Connect 33V 3.3V
2 3.3V to PC 3.3V (default) (default 33V off X X output
Connect 33V 5V
3 5V to PC SV (default) 33V off X X output
Note:
1. 0 Q should be soldered between ICEJPR1’s MCUVCC and 1.8V /3.3V/5V.
2. 0 Q should be soldered between ICEJPR2’s ICEVCC and 1.8 V /3.3 V.
3. X:Unused.
Table 3-12 Supply External Power through Nu-Link2-Me
3.4.8.2 External Power Supply through ML56 Platform to Target Chip
The external power supply sources on ML56 platform are shown in Figure 3-6.
External Vpp Connector (JP1)
USB Power Connector (J2)—_
External Vss Connector (JP2)— s seemh s sSStambiaaaen ittt .
_ - nuvoTon
- NuMaker-MLS6SD V1.1
NU1 pin8 (Vin)
Figure 3-6 External Power Supply Sources on ML56 Platform
To use Vin or J2 as external power supply source, please follow the steps below:
1. Switch the SW2 depends on the target chip operating voltage.
2. Remove the resistor on ICEJPR1 (MCUVCC).
3. Solder the resistor on ICEJPR2 (ICEVCC) depends on the ICE chip operating voltage.
4. Connect the external power supply to Vin or J2.
To use JP1 as external power supply source, please follow the steps below:
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Switch the SW2 to OFF.

Remove the resistor on ICEJPR1 (MCUVCC).

Solder the resistor on ICEJPR2 (ICEVCC) depends on the ICE chip operating voltage.
Connect ICEJ3 to PC.

S A

Connect the external power supply to JP1.

To use Vin or J2 as external power supply source with Nu-Link2-Me detached from NuMaker-ML56SD,
please follow the steps below:

1. Switch the SW2 depends on the target chip operating voltage.
2. Detach the Nu-Link2-Me from NuMaker-ML56SD.

3. Connect the external power supply to Vin or J2.

To use JP1 as external power supply source with Nu-Link2-Me detached from NuMaker-ML56SD,
please follow the steps below:

1. Switch the SW2 to OFF.
2. Detach the Nu-Link2-Me from NuMaker-ML56SD.

3. Connect the external power supply to JP1.

. 3<
LIV (-1 B Detach Nu-Link2-Me

_ - NuMaker-MLS6SD V1.1

NU1 pin8 (Vin)

Figure 3-7 Detach the Nu-Link2-Me from NuMaker-ML56SD
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NuMaker-ML56SD

Table 3-13 presents all power models when supplies external power through ML56 platform. The ML56
platform external power sources are highlighted in yellow.

. ICEJPR1 ICEJPR2 .
Model Ta\r/%‘fttac*e“p vinw | gom ICEJ3 Sef’(;’(‘:’tzion sp1a | (Mcuvee) | (cevee) \'/gﬁac';' b
9 Selection B | Selection “ 9
7V ~12V NU1 Remove
4 3.3V Input X X 3vee 3.3 V output resistor 3.3V 3.3V
Connect NU1 Remove
5 3.3V X to PC X 3vee 3.3 V output resistor 3.3V 3.3V
7V ~12V NU1 Remove
6 5V Input X X 5VCC 5V output resistor 3.3V 3.3V
Connect X NU1 Remove
7 5V X to PC 5VCC 5V output resistor 33V 3.3V
Connect to DC Input Remove
8 |1.8V~36V X X PC OFF 18v~36V| resistor 1.8v/33V |18V/33V
Nu-Link2-Me DC |nput
9 [18v~36V| X X removed OFF e sy X X X
Note:
1. The Vin input voltage will be converted by voltage regulator UP2 to 5 V. Supply external power to Vin or J2 can provide 5 V|
to NU1 pin5 (5V) and 3.3 V to NU1 pin4 (3VCC).
2. JP1 external power input only provides voltage to target chip.
3. 0 Q should be removed from ICEJPR1's MCUVCC and 1.8V /3.3V/5V.
4. 0 Q should be soldered between ICEJPR2’s ICEVCC and 1.8V /3.3 V.
5. The ICE chip voltage should be close to the target chip voltage.
6. X: Unused

Table 3-13 Supply External Power for ML56 Platform

3.5 External Reference Voltage Connector
Table 3-15 presents the external reference voltage connector.

Connector

Description

VREF1

Connector for user to connect to the external reference voltage pin of the
target chip. User needs to remove the L5 ferrite bead.

Table 3-14 External Reference Voltage Connector

3.6 Ammeter Connector
Table 3-15 presents the ammeter connector.

Connector Description
Connector for user to measure the target chip power consumption easily.
AMMETER :
User needs to remove the R16 resistor.
Table 3-15 Ammeter Connector
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Remove the R16 Resistor

f] - _ - NuMaker-MLS6SD V1.1

Figure 3-8 Wiring between Ammeter Connector and Ammeter

3.7 Push Buttons
Table 3-16 presents the push buttons.

Component Description
ICESW1 Offline program button to start offline ICP programming the target chip.
SW1 Reset button to reset the target chip.

Table 3-16 Push-Buttons

3.8 LEDs
Table 3-17 presents the LEDs.
Component Description
Power LED The power LED indicates that the NuMaker-ML56SD is powered.
P3.2 LED The LED is connected to the target chip P3.2.
P0.0 LED The LED is connected to the target chip P0.0.
'CES(;n'(fE;SEls'éCESZ Nu-Link2-Me status LED.

Table 3-17 LEDs

3.9 Touch Key
Table 3-18 presents the touch key.

Component Description
TKO Touch key.
TK6 Shielding electrode.
TK7 Reference pad.

Table 3-18 Touch Key
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3.10 LCD

The LCD on the NuMaker-ML56SD with 8 x 40 COM/SEG. The LCD provides some information such
as time, battery status, temperature, humidity and so on. The LCD is from TRICOMTEK part number
RHE6616TPO1. Figure 3-9 shows the LCD digit segment mapping table. Table 3-20 shows pin map

for the LCD.
IO O A O A PP LA T R4
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Figure 3-9 The LCD Digit Mapping Table

The assignment of COM pins and SEG pins for the LCD and NuMaker-ML56SD as shown in Table
3-3.

Table 3-19 presents LCD specifications.

Parameter Specifications

Drive Condition 1/8 Duty, 1/4 Bias, 8 x 40 COM/SEG
View Direction 12 O’Clock

Operating Voltage 4.8V

Dimension 100 + 0.2 mm x 64 + 0.2 mm
Connectors PIN

Table 3-19 LCD Specifications
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PIN 1 2 3 4 6 7 8 9 10 11 12
CcoM1 1B 1A 1G 1F 24C 25D 25C 26D 26C T7 S1
COM2 11 1H 1J T12 24G 25E 25G 26E 26G T6 S6
COM3 1K IN 1M 1E 24B 25F 25B 26F 26B T4 S11
COoM4 1C 1D 1L T13 T10 25A T11 26A Y3 T5 S16
COMS | T32 T29 8D 8C 9C 10D 10C 11D 11C T1 S21

COM6 | T35 T33 8E 8G 9G 10E 10G 11E 11G T2 S26

COM7 | T34 T30 8F 8B 9B 10F 10B 11F 11B T3 S31
COM8 | T31 - 8A T8 T9 10A 10A 11A - - S36
PIN 13 14 15 17 18 19 20 21 22 23 24
CcoM1 S2 S3 S4 CcoM1 - - - - - - -
COM2 S7 S8 S9 - COM2 - - - - - -
COM3 | S12 S13 S14 - - COM3 - - - - -
COM4 | S17 S18 S19 - - - COM4 - - - -
COMS | S22 S23 S24 - - - - COM5 - - -
COM6 | S27 S28 S29 - - - - - COMG6 - -
COM7 | S32 S33 S34 - - - - - - COM7 -
COM8 | S37 S38 S39 - - - - - - - COM8
PIN 25 26 28 29 30 31 32 33 34 35 36
COoM1 2F 2G 2B 3F 3G 3A 3B 4F 4G 4A 4B
COM2 | Ti4 2] 21 T16 3J 3H 3l T18 4J 4H 4]
COM3 2E 2M 2K 3E 3M 3N 3K 4E 4M 4N 4K
COM4 | Ti15 2L 2C T17 3L 3D 3C T19 4L 4D 4C
COM5 | 12A - - 14A Y1 15A Y2 16A T37 17A T38

COM®6 12F 12B 13B 14F 14B 15F 15B 16F 16B 17F 17B

COom7 12E 12G 13G 14E 14G 15E 15G 16E 16G 17E 17G

COM8 | 12D 12C 13C 14D 14C 15D 15C 16D 16C 17D 17C

PIN 37 39 40 41 42 43 44 45 46 47 48
COM1 5F 5A 5B 6F 6G 6A 6B 7F 7G TA 7B
COM2 | T20 5H 5l T22 6J 6H 6l T24 7J 7H 71
COM3 5E 5N 5K 6E 6M 6N 6K 7E ™ 7N 7K
ComM4 | T21 5D 5C T23 6L 6D 6C T25 7L 7D 7C

COM5 18A 19A T41 20A T40 21A T28 22A T27 23A T26

COM®6 18F 19F 19B 20F 20B 21F 21B 22F 22B 23F 23B
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COoM7 18E 19E 19G 20E 20G 21E 21G 22E 22G 23E 23G

COM8 | 18D 19D 19C 20D 20C 21D 21C 22D 22C 23D 23C

Table 3-20 LCD Pin Mapping Table
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3.11 Nu-Link2-Me

The Nu-Link2-Me is an attached on-board debugger and programmer. The Nu-Link2-Me supports on-
chip debugging, online and offline ICP programming through SWD interface. The Nu-Link2-Me also
supports virtual COM port (VCOM) for printing debug messages on PC. Besides, the programming
status can be shown on the built-in LEDs. Lastly, the Nu-Link2-Me can be detached from the
development board and becoming a stand-alone mass production programmer. For more information
about Nu-Link2-Me, please refer to Nu-Link2-Pro Debugger and Programmer User Manual.

3.11.1 VCOM Switches

Table 3-21 presents how to set the VCOM function by ICESW2.

ICESW2
Pin Function Description
1 D On: Connect target chip P3.1 (UARTO_TXD) to Nu-Link2-Me.
Off: Disconnect target chip P3.1 (UARTO_TXD) to Nu-Link2-Me.
) RXD On: Connect target chip P3.0 (UARTO_RXD) to Nu-Link2-Me.

Off: Disconnect target chip P3.0 (UARTO_RXD) to Nu-Link2-Me.

Note: Pin 3 and 4 is unused.

Table 3-21 VCOM Function of Nu-Link2-Me

3.11.2 Status LEDs

Table 3-22 presents the status LEDs patterns for different operation on Nu-Link2-Me.

Status LED

Operation Status

ICESO ICES1 ICES2 ICES3
Power on Flashx3 | Flashx3 | Flashx3 | Flashx 3
Connected to IDE/NuTool Flashx 3 | Flashx3 | Flashx 3 On
ICE online (Not connected to a target chip) On - Flashx 3 | Flashx 3
ICE online (Connected to a target chip) On - - On
ICE online (Failed to connect to a target chip) On Any Flash On
During Offline Programming - On - Flash
Offline Programming Completed On - - -
Offline Programming Completed (Auto mode) On On - -
Offline Programming Failed On Flash - -

Table 3-22 Operation Status LED Patterns
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4 QUICK START

4.1 Toolchains Supporting
Install the preferred toolchain. Please make sure at least one of the toolchains has been installed.

° KEIL C51
° IAR EW8051

4.2 Nuvoton Nu-Link Driver Installation
Download and install the latest Nuvoton Nu-Link Driver.

L] Download and install Nu-Link Keil Driver when using Keil C51
L] Download and install Nu-Link IAR_Driver when using IAR EW8051

Please install the Nu-Link USB Driver as well at the end of the installation. The installation is presented
in Figure 4-1 and Figure 4-2.

-~ — w =y
ﬁ%.l Setup - MuMicro Mu-Link Driver for Keil - Ii‘_‘ﬂ,l

Completing the NuMicro Nu-Link
Driver for Keil Setup Wizard

Setup has finished installing MuMicro Mu-Link Driver for Keil on
your computer. The application may be launched by selecting
the installed icons. I

Click Finish to exit Setup.

Install Nu-Link USB Driver (optional)

EM: http:/fforum.nuvoton.com
SC: http: ffwww.nuvoton-meou.com/

forum.php

Figure 4-1 Nu-Link USB Driver Installation Setup
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[ 7 Windows Security | JO— E

Would you like to install this device software?

|' MNarme: Nuvoton Mu-LinkDeviceClass |
* Publisher: Nuvoton Technology Corporation

[ install | | Dontinstall |

[7] Abways trust software from "Nuvoton Technology
Corporation”.

@ You should only install driver software from publishers you trust. How can | decide which device
i5 saf install?

2] Windows Security --b...- E

Would you like to install this device software?

Name: Nuvoton Co., Ltd. Ports (COM & LPT) '
-7 Publisher: Nuvoton Technology Corporation
u

(Tinstail | | Don'tinstall |

[7] Always trust software from "Nuvoton Technology
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
re is saf install?

(2] Windows Secuity B - ——— E

Would you like to install this device software?

| Name: Nuvoton Nu-Link2DeviceClass |
k Publisher: Nuvoton Technology Corporation
u

{ nstall || Don'tinstall |

[7]  Always trust software from "Nuvoton Technology
Corporation”.

@' You should only install driver software from publishers you trust. How can I decide which device
re is saf install?

(2] Windows Security B - ——— E‘

Would you like to install this device software?

Name: Nuvoton Co,, Ltd. Ports (COM & LPT) '
-7 Publisher: Nuvoton Technology Corporation
u

[ install || Don'tinstall |

[7] Always trust software from "Nuvoton Technology
Corporation”.

@ You should only install driver software from publishers you trust. How can I decide which device
re is safe to install?

Figure 4-2 Nu-Link USB Driver Installation

Mar. 08, 2021 Page 30 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD
=

4.3 BSP Firmware Download
Download and unzip the Board Support Package (BSP).

4.4 Hardware Setup
1. Open the virtual COM (VCOM) function by changing Nu-Link2-Me VCOM Switch No. 1 and 2 to ON.

Figure 4-3 Open VCOM Function

2. Connect the ICE USB connector shown in Figure 4-4 to the PC USB port through USB cable.

- NuMaker-MLS6SD V1.1 i_. J

Figure 4-4 ICE USB Connector
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3. Find the “Nuvoton Virtual COM Port” on the Device Manger as Figure 4-5.

Device Manager LI_IQ-:-EE
= a0 — —
p— "

File Action View Help

X

AL L

f? Ports (COM & LPT) -
Pk ‘-’? Muvoton 1l.n"lrtual Com Port I:CGMI-J |

H o —r . - e @
< 1 | 3

Figure 4-5 Device Manger

4. Open a serial port terminal, PUTTY for example, to print out debug message. Set the speed to
115200. Figure 4-6 presents the PUTTY session setting.

#® PuTTY Configuration m

Category:

=- Sgssion | Basic options for your PuTTY session |

- Teminal
- Keyboard
. Bell
- Features
- Window ) Raw @) Telnet ) Rlogin ) 55H @ Seral

- Appearance
gzl'[:aviour Load, save or delete a stored session

.. Translation Saved Sessions
- Selection
- Colours
[=- Connection
- Data
oa
- Rlogin
- 55H
- Seral

115200

Default Settings Load

Close window on exit:
) Mways ) Never @ Only on clean exit

About || Hep | | open || cancel

Figure 4-6 PUTTY Session Setting
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4.5 Find the Example Project

Use the “Template” project as an example. The project can be found under the BSP folder as shown in
Figure 4-7.

7 ML51_ML54_ML56_BSP_Keil _C51 V2.XX.XXX
7 SampleCode
7 Template
] Kell

Figure 4-7 Template Project Folder Path

4.6 Execute the Project under Toolchains

Open and execute the project under the toolchain. Section 4.6.1 and 4.6.2 describe the steps of
executing project in Keil C51 and IAR EW8051, respectively.

46.1 Keil C51

This section provides steps to beginners on how to run a project by using Keil C51.
1. Double click the “Template.uvproj” to open the project.

Note: If Figure 4-8 warning message jumps out, please migrate to version 5 formats as shown in
Figure 4-9. The “.uvproj” filename extension will change to “.uvprojx”.

uVision et

Errar: Device not found -

Device: e e
Vendon 'Muvoton’

Please update your dewice selection,

Figure 4-8 Warning Message of “Device not found”
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File Edit View

Project

Nz dd
Project

=% Project: Ty

4az Temp

Project Items...

(il Bw

Multi-Project Waorkspace...

LN

Run-Time Environment...

Select Software Packs...
Reload Software Packs

3

Pack Installer...

Migrate to Version 5 Format...

Flash Debug

T

1

ision Project...

Mew Multi-Project Workspace...

Peripherals

Open Project...
Close Project

2

Select Device for Target ...

Exoort

Manage

Remove File ‘main.c’

Options for File ‘main.c...

Clean Targets
Build Target

Rebuild all target files

)

KT
=] Praj... ’%

2 Batch Build
2 Batch Setup...

Figure 4-9 Project File Migrate to Version 5 Format

2. Make sure the debugger is “Nuvoton Nu-Link Debugger” as shown in Figure 4-10 and Figure 4-11.

Note: If the dropdown menu in Figure 4-10 does not contain “Nuvoton Nu-Link Debugger” item,
please rework section 4.2.

C:\Users\lcwang0\\DesktophML51_20190304\SampleCode\RegBased\ TIEMR TO PWM\KEIL\Timer01_m2.uvproj - Eisiond =2 EoR (=T
File Edit WView Project Flash Debug Peripherals Tools SVYCS Window Help
NEdd| » 2@ | | = = e i | @ aeromsze Flaelale o & &|[F-) 3%
S 6 o ] 9] rmeor w2 R
Project bl Timer) M2.c sys.c = v %
E‘ﬁ Timer01_M2 s7 } Options for Target Timer)1_M2"' ‘ @ -
E-£5 Source 58 £
| [F] Timerd_M: 59 Device | Target | Output | Listing | User | C51 | A51  ||BL51 Locate | BL51 Misc Debug | Urities |
: &0
-E3 Common a ' Use Simulator Settings | % Use: [Nuvoton 8051 Keil C51 Driver =] Settings
SYs.C —_—
H Limit Speed to Real-Ti
7 Startup 2; [~ Limit Sp o Real-Time
64 = [v Load Application at Startup ¥ Runto main{ v Load Application at Startup ¥ Run to main{)
65 Initialization File Initialization File
&6 : ;
or [ | B{/=m () [
68 Restore Debug Session Settings —————————————————— Restore Debug Session Seftings ————————————————
gg E ¥ Breakpoints v Tookbax ¥ Breakpoints ¥ Toolbox |
71 ¥ Watch Windows & Performance Analyzer ¥ Watch Windows
72 ¥ Memory Display ¥ Memory Display L
73 H T
74
75 £ CPU DLL: Parameter: Driver DLL: Parameter: L
76 |59051.DLL | |59051.DLL |
77
78 H
73
= Dialog DLL: Parameter: Dialog DLL: Parameter:
21 IDF‘51.DLL | ITFEﬂ.DLL |
82
83
|| ] * 84 ok | cancel | Defauts | Help -
e [@s OF 0,7 |« :
Figure 4-10 Debugger Setting in Options Window
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i z . fo e e |
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NSEH@| 6 @]9 o] o [P R A R E=E 5| & vrowsz Haelale o &)
(S E ] 8 imeot M2 = &%) b B & @

Project 2 B Timerd_M2.c | [3]

E.ai@ Timerd1_M2 573] ,

= 4‘m|Ta'ga|DLlpu|Li5ng|User | c51 | A51 | BLS1 Locate | BLST Misc | Deb
= —
61 -~ Configure Aash Menu Command

= ' Use Target Driverfor Flash Programming ™ Use Debug Driver
64 [ |Muvoton 8051 Keil C51 Driver  » | |£"%gllings™)| ™ Undate Target before Debugging

S e | |

68 " Use Extemal Tool for Flash Programming

70 Command: =]
P@-mert5|

73 H I Fun Independent

R P aa ]
Ee [ Or 0,7 | [ ook J e | o | hao |

-

Figure 4-11 Programming Setting in Options Window

3. Rebuild all target files. After successfully compile the project, download code to the flash memory.
Click “Start/Stop Debug Section” button can enter debug mode.

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help 4
| oo | P P M M| E HE UE IE| B createnode e 2la-le o6 alF) A
EEIE-ER

.. |€Fe... | (1. |O4T..

Build Qutput
linking...
Program Size: Code=2480 RO-data=372 RW-data=16 ZI-data=1024

éter Build - User command #1: fromelf --bin ".\obj\template.axf" --output ".%obj\template.bin"

B ——— —— T e |.\obj\template.axf" —-—putput ".%obj\template.txt"

P
c
<
>
=
m
o
<
=
a1
(o2}
%
o
c
%
m
Py
<
>
z
c
>
>

".‘\obj\template.axf" - 0 Error(s), 0 Warning(s).
=lvnmisi = =y ol i=iv -ammmvITa-Eu LT L

=

1 3

Nuvoton Mu-Link Debugger ;

Figure 4-12 Compile and Download the Project

4. Figure 4-13 shows the debug mode under Keil C51. Click “Run” and the debug message will be
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printed out as shown in Figure 4-14. User can debug the project under debug mode by checking
source code, assembly language, peripherals’ registers, and setting breakpoint, step run, value
monitor, etc.

File Edit Miew Project Flash Debug Peripherals Tools SYCS  Window Help
=1 IR - |- | ® | 4 B eatenooe MR+ e o & & 3
e e oo s |[ERGEDE 2-®- 2@ e
Registers o @ DEsseanIy 9 n @

Register S w3 & wnile(1): ~
= B 0x00000980

=l Core 1 R
. un DCH 0x0000

Nx000NNSR4 aOnnn e N=rOO00
2. Sto '
et p_ _________ s ] mainc - X
! = .~ Open(UARTO, 115200); A
3. Reset
5y += vonnect UART to PC, and open a terminal tool to receive following message */
&0 printf ("Hello World\n™):
61
o 62 /* Got no where teo go, just loop forever */
PP 63 while (1) ;
64 |}
&5

R13 (SP)

R14 (LR) = - ’ -

m,

&6 f*%% (C) COPYRIGHT 2017 Nuvoton Technology Corp. *##%/

EPr-:nji-:t £ Registers < | LI} G

Command n @ Call Stack = Locals n @

Load "C:\\Nuvoton\\B5P Library\\MO31_Series BS5SP_CMSIS_V3.(*  pame Location/Value Type
<] = D ¥ main 0x00000000 int f()
>
ASS5IGN BreakDisable BreakEnable BreakKill BreakList ‘ -g'jCaII Stack + Locals | (] Memory 1
Muvoton Nu-Link Debugger t1: 0.00000000 sec L

Figure 4-13 Keil C51 Debug Mode

Figure 4-14 Debug Message on Serial Port Terminal Windows
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46.2 |AR EWS8051

This section provides steps to beginners on how to run a project by using IAR EW8051.
1. Double click the “Template.eww” to open the project.
2. Make sure the toolbar contain “Nu-Link” item as shown in Figure 4-15.

Note: If the toolbar does not contain “Nu-Link” item, please rework section 4.2.

Debug

Files

2 @ADC_Simple - Debug
R ADC_simple C
delay.c

sys.c

M Dutput

ADC_Simple

Debug Log

Log
Wed Feb 13 2019 11:55112: 1AR Embedded Waorkbench 8.32.2 (CyProgram Files (xB6)AR Systerns\Embedded Workbench 8 2yarmbbiniarmproc.dil)

Euild | Debug Log

AP NUM OVR BEE

Figure 4-15 IAR EW8051 Window

3. Make target file as presented in Figure 4-16. After successfully compile the project, download code
to the flash memory and enter debug mode.

°GP\O—IAREmbeddederkber\ch\DEVBOEW10101 - x
File Edit Wiew Project Nu-Link Tools Window  Help 1 3
NRE e e [0 ]=[0]

Warkspace -

Debug

B2 @ GPIO - Debug v

éilfgé 2. Successfully compile
Clsys.c
3. Download and Debug

B Output

z
c
<
>
=
m
&
<
[
a1
(o))
%
O
c
%
m
Py
<
>
p
C
>
—

GPID

Build - o x
Tessane File Line ~
Total number of errars: 0
Total number of warnings: 0 v

< >

Build | Debug Log

Ready Erors O Warnings 0 Ln4, Col29 System | CAP NUM OWR

Figure 4-16 Compile and Download the Project

Mar. 08, 2021 Page 37 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD
=

4. Figure 4-17 shows the debug mode under IAR EW8051. Click “Go” and the debug message will be
printed out as shown in Figure 4-18. User can debug the project under debug mode by checking
source code, assembly language, peripherals’ registers, and setting breakpoint, step run, value

monitor, etc.
-
© Template - IAR Embedded Workbench IDE - Arm 8.32.2 = | E S|
N . - - - - . 4 ~ A~
File Edit View Project Debug Disassembly MNu-link Tools Window Help J. \5
|1 re @ e %l o QoS oonh B ecolosr il 0a el
Workspace w 1 X | mainc x w | Disassembly -0 X
[He\ease - fo Goto 1. GO e
Files o . L :x”HelLo Forld"™, users may need to do extra system configuration basec » Disassemb\y A
E @ Template - Relea._. v int ma
H —
B CMEIS Files &  int main() { 2. Break
M Library Files [ nain:
M Source Files S¥S_Init{): 0888 0xb530
H Output SY
/% Init UARTO to 115200-8nl for print message */ 3' Reset ffd
UART_Open (UARTO, 115200); 4 UART_Open(UARTO, 115200
Ox88e: OxZlel
/* Connect UART to PC, and open a terminal tool to receive followir 02890 0x0249 -
Template: ] m v ||le m s
Build v ox
Messages File Line
Building configuration: Template - Release
Updating build tree i
Configuration is up-to-date.
Build | Debug Log
Ready Errors 0, Warnings 0 Ln51, Coll System CAP NUM OVR

Figure 4-17 IAR EW8051 Debug Mode

(B comd® - putTy el |

Figure 4-18 Debug Message on Serial Port Terminal Windows

Mar. 08, 2021 Page 38 of 46 Rev 1.01



NUVOTON NuMaker-ML56SD

5 NUMAKER-ML56SD SCHEMATICS

5.1 Nu-Link2-Me
Figure 5-1 shows the Nu-Link2-Me circuit.
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Figure 5-1 Nu-Link2-Me Circuit
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5.2 ML56 platform
Figure 5-2 shows the ML56 platform circuit.

ML56SD1AE
LQFP64

uvoTon

: :

Figure 5-2 ML56 platform Circuit
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5.3 Extension Connector
Figure 5-3 shows extension connectors of NuMaker-ML56SD.
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Figure 5-3 Extension Connectors Circuit
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5.4 TKand LCD Cap
Figure 5-4 shows touch key and LCD cap of NuMaker-ML56SD.

SHP12_DH2 SWVLCD
T*7 Pin24 TK7 __ RIGONNQ) TK7 R
TKG Pin25 e TKE R TKE R %;gg U3 D8 c16
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TRLED —Pin30 00 U3 D1MOS! 0.1u 0603
SHP11_DH1 <KGND

K8

CTKey 0.8x08 (NC)

REF (NC)
TKO LEDG2

0805 LED G (#5%) 52
LED080S

VDD_MCU
o

VDD_MCU
GND

TK6

SHILEDING; ;

SHILEDING (NC) o

NnNUvVOoOTON

NuMaker-ML56SD

Touch_Key & LCD Power Cap [/1.1
Thursday 10, 2020 T 5 5

Figure 5-4 Touch Key and LCD Cap Circuit
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5.5 PCB Placement
Figure 5-5 and Figure 5-6 show the front and rear placement of NuMaker-ML56SD.
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6 NUMAKER-TNLCDSUB_ML56SD SCHEMATICS

6.1

LCD Connector

Figure 6-1 shows LCD connectors of TN CD daughter board.
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7 REVISION HISTORY

Date Revision Description
2020.08.21 1.00 1. Initial version
2021.03.08 1.01 2. Modified the Figure 4-11, Figure 4-12 and 4-13.
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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.

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