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1 OVERVIEW

NuTiny-MS51FB is the specific development tool for 8-bit high performance 1T 8051-based
microcontroller MS51 16K flash size series. User can use NuTiny-MS51FB to develop and verify
the application program easily.

The MS51 contains a up to 16K Bytes of main Flash called APROM, in which the contents of User
Code resides. The MS51 Flash supports In-Application-Programming (IAP) function, which
enables on-chip firmware updates. IAP also makes it possible to configure any block of User
Code array to be used as non-volatile data storage, which is written by IAP and read by IAP or
MOVC instruction, this function means whole 16K Bytes area all can be use as Data Flash
through IAP command. MS51 support an function of configurationable Flash from APROM called
LDROM, in which the Boot Code normally resides for carrying out In-System-Programming (ISP).
The LDROM size is configurable with a maximum of 4K Bytes by CONFIG define. There is an
additional include special 128 bytes security protection memory (SPROM) to enhance the security
and protection of customer application. To facilitate programming and verification, the Flash
allows to be programmed and read electronically by parallel Writer or In-Circuit-Programming
(ICP). Once the code is confirmed, user can lock the code for security.

The MS51 provides rich peripherals including 256 Bytes of SRAM, 1K Bytes of auxiliary RAM
(XRAM), Up to 18 general purpose I/O, two 16-bit Timers/Counters 0/1, one 16-bit Timer2 with
three-channel input capture module, one Watchdog Timer (WDT), one Self Wake-up Timer
(WKT), one 16-bit auto-reload Timer3 for general purpose or baud rate generator, two UARTSs
with frame error detection and automatic address recognition, one SPI, one 12C, five enhanced
PWM output channels, eight-channel shared pin interrupt for all I/O, and one 12-bit ADC. The
peripherals are equipped with 18 sources with 4-level-priority interrupts capability.

The MS51 is equipped with three clock sources and supports switching on-the-fly via software.
The three clock sources include external clock input, 10 kHz internal oscillator, and one 16 MHz
internal precise oscillator that is factory trimmed to £1% at room temperature. The MS51 provides
additional power monitoring detection such as power-on reset and 4-level brown-out detection,
which stabilizes the power-on/off sequence for a high reliability system design.

The MS51 microcontroller operation consumes a very low power with two economic power modes
to reduce power consumption — Idle and Power-down mode, which are software selectable. Idle
mode turns off the CPU clock but allows continuing peripheral operation. Power-down mode stops
the whole system clock for minimum power consumption. The system clock of the MS51 can also
be slowed down by software clock divider, which allows for a flexibility between execution
performance and power consumption.

With high performance CPU core and rich well-designed peripherals, the MS51 benefits to meet a
general purpose, home appliances, or motor control system accomplishment.
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2 NUTINY-MS51FB INTRODUCTION

NuTiny-MS51FB uses the MS51FB9AEas the target microcontroller. Figure 2.1-1 is NuTiny-
MS51FB for the MS51 16K flash size series, the left portion is called NuTiny-MS51FB and the
right portion is Debug Adaptor called Nu-Link-Me.

NuTiny-MS51FB is similar to other development boards. User can use it to develop and verify
applications to emulate the real behavior. The on-board chip covers MS51 series features. The
NuTiny-MS51FB can be a real system controller to design user’s target systems.

Nu-Link-Me is a Debug Adaptor. The Nu-Link-Me Debug Adaptor connects your PC's USB port to
the user’s target system (via Serial Wired Debug Port) and allows user to program and debug
embedded programs on the target hardware. To use Nu-Link-Me Debug adaptor with Keil, please
refer to “Nuvoton Nu-Link debug adapter user manual” in detail. This document will be stored in
the local hard disk when user installs each driver. Nu-Link-Me also supports virtual COM port
function. User can use Nu-Link-Me as a USB to UART virtual COM port, which connects to on-
board MS51FB9AE UARTO.

Voo Extended Connector Voo ICE Controller

Dﬁﬂ 1617 16 15 14 13 12 11

@ 9000606 @L% TJPQ Nu—Llnk—Me V3 0 % 5: o

53 g Virtual COM
0
s C ﬁ@ Bl Enable Switch

P

-MS51
NuTlny Mmu“ FB V1.1

o) = y 5 o ¥ 87 = & ] = 8 < 1 {
MS51FB9AE d @ D @3- @& USB Connector
! . - E —of = ‘

Reset Key SRy

R10
Power LED Jgts :
GPIO LED s Y i
A9 e =& ’ i ——— 5 - L Power Select
v > —3 Connector
5V or 3.3V

Figure 2.1-1 NuTiny-MS51FB (PCB Board)

2.1 Virtual COM Port Switch Description

The switch in Nu-Link-Me, SW3, determines that the virtual COM port function is enabled or
disabled. When user turns on all of the positions of switch, the virtual COM port function will be
enabled. By using virtual COM port function, user can access the USB device in the same way as
it would access a standard COM port to MS51FB9AEUARTO (P3.1 and P3.0) . To use this
function, user needs to install “VCOM Driver” at first. User can get “Nuvoton USB driver” from
NuMicroDVD www.nuvoton.com\NuMicroDVD in folder “Software Ultilities” or from website:
Nu-Link USB Driver

2.2 NuTiny-MS51FB Power Setting and Connector
2.2.1 Power Setting

® J1: USB port in Nu-Link-Me
® JP7 and JP9: VCC33 Voltage connector in NuTiny-MS51FB
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Model JPR1 ‘ J1USB port JP7 & JP9 VCC33 MCU Voltage
Select VCC33
Model 1 Connect to PC DC 3.3V output DC 3.3V
(default)

DC24V ~55V Voltage by JP7 &

Model 2 X X Input JP9 input

2.2.2 Debug Connector
® JP4: Connector in target board (NuTiny-MS51FB) for connecting with Nuvoton ICE adaptor
(Nu-Link-Me)
® JP2: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target board (for
example NuTiny-MS51FB)
2.2.3 ICE USB Connector
® J1: Mini USB Connector in Nu-Link-Me connected to a PC USB port
2.2.4 Extended Connector

® JP5 and JP6: Show all chip pins in NuTiny-MS51FB

2.2.5 Reset Button
® SW1: Reset button in NuTiny-MS51FB
2.2.6 Power Connector

® JP7 and JP9: Vpp connector in NuTiny-MS51FB
® JP8 and JP10: Vgs connector in NuTiny-MS51FB

2.2.7 Virtual COM Port Function Switch

® SWa3: Switch ON/OFF to enable or disable Nu-Link-Me virtual COM port function.

Function Descriptions
Enable Nu-Link-Me virtual
Enable ON ON ON ON COM port function
. Disable Nu-Link-Me virtual
Disable OFF OFF OFF OFF COM port function
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2.3 Pin Assignment for Extended Connector

NuTiny-MS51FB provides MS51FB9AE on board and the extended connector for TSSOP-20 pin.
Error! Reference source not found.Table is the pin assignment for MS51FB9AE.

Pin Function Pin Function
01 PWM2/IC6/T0/AIN4/P0.5 11 P1.4/SDA/FB/PWM1
02 TXD/AIN3/P0.6 12 P1.3/SCL/[STADC]
03 RXD/AIN2/P0.7 13 P1.2/PWMO0/ICO
04 RST/P2.0 14 P1.1/PWM1/IC1/AIN7/CLO
05 INTO/OSCIN/AIN1/P3.0 15 P1.0/PWM2/IC2/SPCLK
06 INT1/AINO/P1.7 16 P0.0/PWMB3/IC3/MOSI/TA
07 GND 17 P0.1/PWM4/IC4/MISO
08 [SDA)/TXD_1/ICPDA/OCDDA/P1.6 18 P0.2/ICPCK/OCDCK/RXD_1/[SCL]
09 VDD 19 P0.3/PWM5/IC5/AING
10 PWM5/IC7/SS/P1.5 20 P0.4/AIN5/STADC/PWM3/IC3

Table 2.3-1 Pin Assignment for MS51FB9AE
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3 HOW TO START NUTINY-MS51FB ON THE KEIL

3.1 Downloading and Installing Keil C-51 pVision® IDE Software

Please connect to the Keil company website (http://www.keil.com) to download the Keil C-51
pVision® IDE and install the RVMDK.

3.2 Downloading and Installing Nuvoton Nu-Link Driver

Please connect to Nuvoton 8bit 8051 MCUs website (http://www.nuvoton.com/8bit-8051-mcus) to
download the “Nu-Link Keil Driver” file. Please refer to section 5.1 for the detailed download flow.
After the Nu-Link driver is downloaded, please unzip the file and execute the file to install the
driver.

3.3 Hardware Setup
The hardware setup is shown as Figure 3.3-1

Figure 3.3-1 NuTiny-MS51FB Hardware Setup

3.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
MS51FB board. It can be found on Figure 3.4-1 list directory and downloaded from Nuvoton 8bit
8051 MCUs website.

The example file can be found in the directory list shown in Figure 3.4-1.
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NuTiny-MS51EB

Directory
b SampleCo.. » StdDriver » ACMP_C... » KEL }
iy *  Sharewith » New folder
= =y N b,
= |
LST Output ACMP_CRV.uvop  ACMP_CRV.uvpr
t oj

Figure 3.4-1 Example Directory

To use this example:

1. Open a project from the MS51 sample code installation folder (default as C:\Nuvoton) using

the following path :
\SampleCode\StdDrive\GPIO_InputOutput\KEIL\

i GPIO

Er. s | 01r 0,7 ]

Nuvaoton 8051 Keil C51 Driver

Enter compile mode interface

3. L Compiler

LORD
4, Download the program code to Flash
5. @' Enter / Exit Debug mode
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CA\Nuvoton\BSP Library\N76E003_SampleCode Keil €51 V1.0\Sample_ Code\LGPIG\GPIO.uvproj - Eisiond = L=l =20
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEd@ ¢« ;| Sz 00| seminost e & &[] %
R M- E- E| s
1 Disassembly a
:':star valf  109: Set_A11_GPIO Quasi_Mode: // Define in common.h -
pC: 0x02ER E4 CIR a |
|| [C:0%02EB  FsB1 MOV POMI (0xB1),3
C10xNIFED FERT WOV PAMT iAxRI) 2 2
bl B ;
O = Y T
[ [# common.c | Delay.c  [¥] STARTUPAST v x
O -
] Program sxecution starts
x ializat
=/
107 void main (void)
] 108 H{
O s 100 Set A1l GPIO_Quasi Mode: // Define in common.h
i 110 | sec_CLOEN:
i 111
L] 112 while (1)
L 1130 {
114 elr GBIOL; // Tiny board GPIOL LED define ‘B
115 Timer3_Delaylms(300);
116 set_GPTOL;
117 Timer3_Delaylms(300);
i1e ¥
119 |3 114
120 4
121 "
122
123 L ¥
Project | = Registers | | ¢ [ I I
Command o Call Stack = Locals o g
e “ Name Location/Value Type
Ws 1, ~pam2 -
Far = : @ MAIN C:02EA
>
ASM ASSIGN BreakDisable BreakEnable BreakEill Breaklist BreakSet BreakAccess ] (4 Call Stack = Locals |f-7;|ne..m“
Nuvoton 8051 Keil C51 Driver t1: 0,00000000 sec 1:109 C1 CAP NUM SCRL OVR R/W

6. Execute the program
7. The I/O LED on the NuTiny-MS51FB board will be toggled on.
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4 NUTINY-MS51FB SCHEMATIC

4.1 Nu-Link-Me Schematic

vee USBVBUS
o o J1
1 vee
ICELED USB D DM VGG SHIELD § < v
USE D7 B DM SHIELD —— K vce
3 DP  SHIELD ﬁ«ewn
ISPLED X5 |NC  SHIELD =
B S LR !
8P4R-330 = MICRO USB 5P 17 [ AB-tide f/A ST PIN:229063625000t 55y connect
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GREEN = RK - o fo TCE_TX U DD
N o ICE_AVDD ICE AX SMCU_RXD
— =l
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ut 3 B
:Eg i T;E;g;& LEE;T 12M O R3.3 Jovi *__
Sp-crcmosweronon 20p
228BB Opo0L008aa
SES%8L EREIEZRES x
S CXCF==23%068 e
E xXbozaoag aa< 12MHz
3 Z&o oo <<
2 oo
1 < 12M 1 e
X—7{ INTO/PB14 & 48 }—-
X—7-{ CPO1/PB13 @ PA4/ADC4 27— - 2oL
X—71 CPO0/PB12 PA3/ADC3 75X N
X—s1 X321 PA2/ADC2 [75—X
X—5 X320 PA1/ADCT 24—
X—7112C1SCL/PA11 PAO/ADCO [z3—X
X—g{ 12C1SDA/PA10 AVSS TCETIK
X—g{ 12C0SCL/PAY ICE_CLK TCEBAT
|CELED> 10| I2C0SDA/PAS NUCT2SRESDE ICE_DAT = RRSET1
—ISPLED 17| RX1/PB4 PATZIPWMO [—35—X 00K
—RED Tz | TX1/PBS5 PATS/PWMI [—3g—X swa
REEN RTS1/PB6 PA14/PWM2 [-37—X
CTS1/PB7 PATS/PWM3 [36—X. |CERST CE TX [ =T RXD
Voo © 15 \L/gg ch/%%/gal? 35 ICECLK ICE R | O
- ﬁ 7 TCEDAT f— VCOM
C4 5 Vss PC10/SDI10 N—W Lt
| 1UFr6V 0.1u “ PC11/SDO10 [
o
= = = 3.8 EZ SW DIP-4/SM(EHS104LD)
00883 s o5=
29PPR588 285 -
08 crecoonse 553
50  S-NeNN-SwLre
B0 +BRBIBOOOONERS
SO LRERERRLRERER
= 2l e
b g| bhkb VCOM pin
2p USBVBUS O BBERE
ib
5P 6 81
NC
u 1u =
N USBVBUS PD, 182 (0 ohm)
= = = o
SS24A
V%C D1 SS24A JP§ =
VCC_connect
ICE_AVDD vee ‘—‘NW" 1 2p—X
o o =i o— 4P
L2FERAITE BEAD USBVBUS P ICERST 3 E 8 p—X ICE_TX
9 ICE RX
L3FERRITE BEAD s— 1 99 10 = .
I E— £ — Nu-Link-Me
ol —
= 4
= B M 3.0
= NC
Monday . June 25, 2018 T 1 3 ]
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4.2 NuTiny-MS51FB Schematic

il}
Q VDD VDD JP8 —
Q JP7 e VDD
1 9
1 P[1:20]
ce - co —E pp20)
TICERST 10uF/10V- 0.1u -'. .
TICEDAT
h NC NC TICECLK TICEDAT
sip2p = SIP-2P TTICERST S TICECLK
NG = - —fs TS TICERST
= - — Tiny_TX
= = NC X v
= = — 2R KTy RX
P1 1 20 P20 ﬁ(ew
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vpo ll—TrcEDAT g GND CLO/AIN/IC1/PWMI/P1.1 |13 TEDT
o 5| P1.6/0CDDA/ICPDATXD_1/[SDA] ic 12 |1
E 10 _ [STADC)/SCL/P1.3 |7 T
P1.5/55/IC7/PWM5 PWMi/FB/SDA/P1.4
VDD
POWER1GREEN e MS51 TSSOP20
“‘ RR N1 J
1 MSS51FBYAE

P4 vpD
9 1Ps NC
%x—91 2 P——feEpAT << VCC_connect p1 1 0 P20
9z ap TICECIK 91 2 END: B £
Ty <95 6 P 93 4 —q17 18 3
Tiny RX q7 8 Q5 6 - q 15 16 YA
949 10 7 8 913 14
= P 99 10 qi1 12 &
e B 112 q9 10
Q13 14 qQ7 8
915 16 qs 6
—17 18 T 93 4
919 20 91 2
NG JPE -
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Al 2 [1_1
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4.3 NuTiny-MS51FB Connector

1p2 Ip

PB.5 1 2P 'PB.5 9 1 2

PB.4 3 4 P PB.4 3 4

PB.3 5 6 P PB.3 o 5 6

PB.2 7 8 P PB.2 0 7 8

PB.1 9 10 p < PB.1 o 9 10

PB.0 1 12p < PB.O o 11 12

PF.5 13 14p K PF.5 13 14

PF.4 15 16 P K PF.4 2 915 16
HEADER 8X2 HEADER 8X2
1P4 1P5

PF.3 1 2P " PF.3 GND g 1 2

PF.2 3 4 P PF.2 LDO_CAP 0 3 4

PA.3 5 6 P PA3 VDD q 5 6

PA.2 7 8 P PA2 PB.15 o 7 8

PA.1 s 10p < PA1 PB.14 dgs 10 —

PA.0 1 1P X PA.0 PB.13 411 12

PF.1 13 14p RPF.15 PB.12 d13 14

NRESE 5 18P ORESET AVDDS d15 16

HEADER 8X2 HEADER 8X2

VDD
£ o
4

B, F

HEADER 2x2 = HEADER 2x2

NnNUvVOTON

- ML51PCOAE Target board

A | Ext. Connector [n.o
Monday . June 25, 2018 T 3 3
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5 DOWNLOAD RELATED FILES FROM NUVOTON WEBSITE

5.1 Downloading Nuvoton Keil C-51 pVision® IDE Driver
Step1 | Visit the Nuvoton 8bit 8051 MCUs website: http://www.nuvoton.com/8bit-8051-mcus

Register | Login Language ¥

nuvoTon a]
F_ News | Events | CSR | Human Resources | Investors | ContactUs | Nuvoton Partner

- Products (g' Applications Q Support Ead Foundry Service i.'.g Buy ‘ myNuvoton ., About Nuvoton

Home > Products > Microcontrollers > 8bit 8051 MCUs

8bit 8051 MCUs *X

Low Pin Count 8051 Series
Step2 Memory 4T 8051 AK‘W'I:‘(
Standard 8051 Series 128]  (K-byte) $PI, 2'UART, 2'FC A A0 AL
PWM, Data Flash GRANIIORENING
- 10-bit ADC ‘
Resources Standard 47-8051
W79ESXX | 22x
32 W77E518/ 058
Data Sheet (38) Standard 12T-8051 .
Development Tool (4) N7BEQ66 / 517 /059 / 055 Online Support
16 W78ES16 /058 / 0541 052
Example Code (2) Online Training
LPC 8051
Online Training (1) 8 N76ES8X 8T/1278051
|———————— = N79ESS5x / 84x UART, SPI, PWM, Data Flash Forum
| Software (14) | NTSES2x g 1% Internal RC
—————————— /
4 W79E8213/ 2051 1'C, 81, UART FAQ

PWM, Data Flash, 10-bit ADC

2 1% internal RC
Featured Products
18 20 28 40 44 48 100 Pins
@ N76ESSS
Home = Producis = Microcontrollers = 8bit 8051 MCUs = Software
Resources Type : Software * X0
Download Version Update

2046725 2018/06/28

V12 2016/00/07
2046725 2018/08/29
Step3 2040330  2015/04/02

. 75 2015/05/04
3. Click here to

download

"R 102 2014/01/30
A 102 20140130
Bl WT9ER33A Sample Code 102 2014/01130
il \W79ERZ13 Sample Code 102 2014101130

14 ‘D' b

Step4 | Download the Nuvoton_Keil_ Drive
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5.2 Downloading Nuvoton 8bit 8051 MCUs MS51 Series Sample Code
Step1 | Visit the Nuvoton 8bit 8051 MCUs website: http:/www.nuvoton.com/8bit-8051-mcus

Register | Login Language ¥
nuvoTon o]
—F News | Events | CSR | Human Resources | Investors | Contact Us | Nuvoton Partner

- Products S} Applications ﬁ Support il Foundry Service | ¥ Buy & MyNuvoton #J; About Nuvoton
Home > Products > Microcontrollers > 8bit 8051 MCUs

8bit 8051 MCUs

Low Pin Count 8051 Series
Stepz Memory 4T 8051
Standard 8051 Series 128 ) (K-byte) $Pl, 2'UART, 2'FC
PWM, Data Flash
i 10-bitADC
Resources Standard 47-8051
W79EBXX / 22%
32 W77E518/
Data Sheet (38) Standard 127-8051 £ 2
Development Tool (4) N78E366 517 /059 / 055 Online Support
16 W78E516 /058 / 054/ 052
Example Code (2) Online Training
LPC 8051
Online Training (1) 8 N76E88X §7/127 8051
| ————— —_———— N79ESSX / 84x UART, SPI, PWM, Data Flash Forum
| Software (14) : N79E82x i o3 +1% Internal RC
4 W79E8213 1 2051 FC. SPI, UART FAQ
PWM, Data Flash, 10-bit ADC
2 1% internal RC

Featured Products

16 20 28 40 44 48 100 Pins
© N76E885

Step3 | Download the MS51_16KBSP_KEIL_V1.00
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Date Revision Description

2019.01.29 1.00 Initial release
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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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