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4 PARTS INFORMATION LIST AND PIN CONFIGURATION
4.1 NuMicro MO058S Series Selection Guide

. Connectivity

o ~ m o = =| = )
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MO58SFAN 32| 4| 4] 4 ]14] 4 1 1 1 1|2~V ]|V]| Tssor20 -40 to +85
M058SZAN 32| 4 4 4 | 26| 4 1 1 1 |25V V]|V| OFN33 -40 to +85
MO58SLAN 32| 4 4 4 | 42| 4 1 1 2 (a8 V| V|[V]| LQFP4s -40 to +85
MO58SSAN 32| 4 4 4 | 55| 4 1 1 2 a8 V| ~V|[V]| LOFP64 -40 to +85

Table 4.1-1 NuMicro™ MO058S Series Selection Guide

MO38S - X X X

CPU core
ARM Cortex MO

Part Number Temperature
58S: 32 KB Flash ROM N: - 40C ~ +85C
Package Reserved

S: LQFP64

L : LQFP48

Z: QFN33

F: TSSOP20

Figure 4.1-1 NuMicro™ MO058S Series Selection Code
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4.3 Pin Description

Pin Number Alternate Function
[1] . .
TSSOP QFN LOFP | LQFP Symbol Type Description
1 2 3
20 33 48 64
21 Power supply to I/O ports and
19 27 a1 Voo P LDO source for internal PLL and
54 digital circuit.
12 20 Ground pin for digital circuit.
11 17 Vss 5
33 53
Power supply to internal analog
20 28 42 55 AVpp P circuit.
5 4 6 6 AV p Analog Ground pin for analog
ss circuit.
Voltage reference input for
NC NC 56 V P
ref ADC
LDO output pin
LDO . .
12 13 18 22 p Note: This pin needs to be
_CAP connected with a 1uF

capacitor.

IRST pin is a Schmitt trigger
input pin for hardware device
reset. A “Low” on this pin for
768 clock counter of Internal
RC 22M while the system

3 2 4 4 /IRST | clock is running will reset the
(ST |device. IRST pin has an
internal pull-up resistor
allowing power-on reset by
simply connecting an external
capacitor to GND.

26 40 52 P0.0 I/l0 | PORTO: General purpose 1/O
port, which can be configured
25 39 51 PO.1 110 by software in four modes. Its

multifunction pins are for

2 CTS1, RTS1, CTSO0, RTSO,
NC 38 50 P0.2 CTS TXD¥ I/0 SPISS. MOSI. MISO. and
SPICLK.

The pins SPISS, MOSI,
MISO, and SPICLK are for
24 35 47 P0.4 SpPIss? I/O  |the SPI function use.

NC 37 49 P0.3 RTS RXDY 110

CTS: Clear to Send input pin
18 23 34 46 P0.5 MosI®? 110
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Pin Number Alternate Function
[1] . .
TSSOP QFN LOFP | LQFP Symbol . : , Type Description
20 33 48 64
17 22 33 45 P0.6 MISO® /o |for UART
RTS: Request to Send output
110 pin for UART
@ .
16 21 32 44 PO.7 | SPICLK The RXD/TXD pins are for
UART function use.
1 29 43 59 P1.0 T2 AINO 110 PORT1: General purpose I/O
port, which can be configured
NC 44 60 P11 T3 AIN1 /O by software in four modes. Its
multifunction pins are for T2,
T3, SPISS0, MOSI, MISO,
30 45 61 P1.2 AIN2 fe] and SPICLK.
31 46 62 P13 AIN3 yo | The pins SPISSO, MOSI,
MISO, and SCLK are for the
- SPI function use.
2 32 47 63 P1.4 SPISS AIN4 110
The pins AINO~AIN7 are for
1 1 1 P15 MOS|? AIN5 /o the 12 bits ADC function use.
The T2/T3 pins are for
NC 2 2 P1.6 MISO? AING 110 Timer2/3 external event
counter input.
NC 3 3 P17 SPICLK? | AIN7 110
NC 19 27 P2.0 PWMO™ I/0  |PORT2: General purpose I/O
port, which can be configured
NC 20 28 P2.1 pwm1@ 1/0 by software in four modes. It
has an alternative function.
14 21 29 P2.2 PwM2 I/0 | The pins PWMO~PWM3 are
for the PWM function use.
13 15 22 30 P2.3 PWM3? 110
16 23 31 P2.4 I/O
17 25 33 P2.5 I/O
18 26 34 P2.6 I/O
NC 27 35 pP2.7 1/0
4 3 5 5 P3.0 RXD? I/0 | PORT3: General purpose I/O
port, which can be configured
6 5 7 10 P3.1 TXD? /O by software in four modes. Its
multifunction pins are for
6 8 11 P3.2 /INTO [STADC | TOEX I/O RXD, TXD, /INTO, /INT, TO
and T1.
NC 9 12 P3.3 /INT1 TiEX | 1o | The RXD/TXD pins are for
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5 BLOCK DIAGRAM
5.1 NuMicro™ M058S Block Diagram

PWM / Timer Analog Interface

32-bit Timer x4
12. Cx8
ARM Watchdog Timer
Cortex-M0

50 MHz indow Watchdog
Timer

DataFlash PWM/Capture
4 KB Timer x 4

Power Control Clock Control Connectivity 1/0 Ports

U General Purpose
1/0
High Speed External Interrupt
Crystal Osc.
4~ 24 MHz

Low Speed High Speed
Oscillator Oscillator
10 kHz 22.1184 MHz

Figure 5.1-1 NuMicro™ MO058S Block Diagram
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6.2 System Manager

6.2.1 Overview
System management includes the following sections:

System Resets

®  System Power Architecture

®  System Memory Map

® System management registers for Part Number ID, chip reset and on-chip controllers
reset, and multi-functional pin control

®  System Timer (SysTick)

® Nested Vectored Interrupt Controller (NVIC)

System Control registers

6.2.2 System Reset

The system reset can be issued by one of the following listed events. For these reset event flags
can be read by RSTSRC register.

® Hardware Reset
Power-on Reset (POR)
Low level on the Reset Pin (nRST)
Watchdog Timer Time-out Reset (WDT)
Low Voltage Reset (LVR)
Brown-out Detector Reset (BOD)
®  Software Reset
B MCU Reset - SYSRESETREQ(AIRCR[2])
B Cortex-MO Core One-shot Reset - CPU_RST(IPRSTC1[1])
B Chip One-shot Reset - CHIP_RST(IPRSTC1[0])
Note: ISPCON.BS keeps the original value after MCU Reset and CPU Reset.
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|OxE000_ED00 — OxEO000_EDS8F SCB_BA System Control Block Registers

Table 6.2-1 Address Space Assignments for On-Chip Modules
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6.2.5 Whole System Memory Mapping

MO058S
4GB OxFFFF_FFFF
Reserved | System Control
0xE000_F000 System Control Block 0xE000_EDOO SCB_BA
System Control OxEO000_EFFF : External Interrupt Controller 0xE000_E100 NVIC_BA
0xE000_E000 - i System Timer Control 0xE000_E010 SYST_BA
O0xE000_DFFF N System Control Space 0xE000_E000 SCS_BA
Reserved |
0x6002_0000
0x6001_FFFF
EBI
0x6000_0000
Ox5FFF_FFFF
Reserved | AHB peripherals
0x5020_0000 FMC 0x5000_C000 FLASH_BA
0x501F_FFFF GPIO Control 0x5000_4000 GPIO_BA
Are 0x5000_0000 A Interrupt Multiplexer Control 0x5000_0300 INT_BA
Ox4FFF_FFFF Clock Control 0x5000_0200 CLK_BA
Reserved | System Global Control 0x5000_0000 GCR_BA
0x4020_0000 APB peripherals
0x401F_FFFF 12C1 Control 0x4012_0000 12C1_BA*
APB | — Timer2/Timer3 Control 0x4011_0000 TMR23_BA
ADC Control 0x400E_0000 ADC_BA
1GB 0x4000_0000 UARTO Control 0x4005_0000 UARTO_BA
Ox3FFF_FFFF PWMO0/1/2/3 Control 0x4004_0000 PWMA_BA
Reserved | SPI0 Control 0x4003_0000 SPI0_BA
12C Control 0x4002_0000 12C0_BA
0x2000_1000 Timer0/Timer1 Control 0x4001_0000 TMRO1_BA
0x2000_OFFF WDT Control 0x4000_4000 WDT_BA
WWDT Control 0x4000_4100 WWDT_BA*
4 KB SRAM |
(M052/M054/M058/M0516)
0.5 GB 0x2000_0000
OX1FFF_FFFF
Reserved I
0x0001_0000
0x0000_7FFF
32 KB on-chip Flash |
0GB 0x0000_0000
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HIRC 111
e —
—» CPUCLK CPU
LIRC
—_—» 011
L» 010 —»|1/(HCLK_N+1) }—«—»‘ HCLK ‘
Reserved —  »! 001 - . 12C0
HXT 000 —m» PCLK 12C1
S
CLKSELO[2:0] ——
HIRC »_ FMC )
HCLK "y
> » SPI0 )
PLL FOUT .0 e L
CLKSEL1[4:5]* —
HIRC ) 11
HCLK ) 10
———»
PLL FOUT o1 1/(ADC_N+1) ADC
HXT ! 00
CLKSEL1[3:2] )
HIRC ) 11
PLLFOUT ) o1 | »l{/(UART N+1) UART 0
HXT sl 00
CLKSEL1[25:24] —
LIRC > BOD
Legend:
HXT =4724 MHz external high speed crystal oscillator
HIRC =22.1184 MHz internal high speed RC oscillator
LIRC =10 kHz internal low speed RC oscillator

Figure 6.3-2 Clock Source Controller Overview (1/2)
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alla(6 » 111
Reserved » 101
T07T3™ > 011
HCLK > 010
s > 000
CLKSEL1[22:20]

CLKSEL1[18:16]
CLKSEL1[14:12] |
CLKSEL1[10:8]

HRC w12 111
———»»{  SysTick
T = o i
Reserved > 001 SYST_CSR[2] =
HXT > 000
CLKSELO[5:3]
HIRC > 11 FDIV
HCLK » 10 PWM 2-3
PWM 0-1
Reserved » 01
HXT > 00
CLKSEL2[7:2]
CLKSEL1[31:28]
LIRC 11
HCLK/2048 | o »(_wwpT )
CLKSEL2[17:16]*
LIRC | 17
FICLIG 112048 > 10 » WDT )

Reserved » 01

CLKSEL1[1:0] —— R

HXT =4724 MHz external high speed crystal oscillator
HIRC =22.1184 MHz internal high speed RC oscillator
LIRC = 10 kHz internal low speed RC oscillator

Notel: TO is for TMRO, T1 is for TMR1, T2 is for TMR2 and T3 is for TMR3.

Figure 6.3-3 Clock Source Controller Overview (2/2)
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6.11 I°C Serial Interface Controller (1°C)

6.11.1 Overview

I°C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data
exchange between devices. The I°C standard is a true multi-master bus including collision
detection and arbitration that prevents data corruption if two or more masters attempt to control
the bus simultaneously. There are two sets of I°C which supports Power-down wake up function.

6.11.2 Features
The 1°C bus uses two wires (SDA and SCL) to transfer information between devices connected to
the bus. The main features of the 1°C bus include:

Supports up to two 1°Cc ports

Master/Slave mode

Bidirectional data transfer between master and slave

Multi-master bus (no central master)

Arbitration between simultaneously transmitting masters without corruption of serial data on
the bus

®  Serial clock synchronization allowing devices with different bit rates to communicate via one
serial bus

®  Serial clock synchronization used as a handshake mechanism to suspend and resume serial
transfer

®  Built-in a 14-bit time-out counter requesting the I’Cc interrupt if the I°C bus hangs up and
timer-out counter overflows.

Programmable clocks allowing for versatile rate control
Supports 7-bit addressing mode

Supports multiple address recognition ( four slave address with mask option)

Supports Power-down Wake-up function
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7 ELECTRICAL CHARACTERISTICS

7.1 Absolute Maximum Ratings

SYMBOL PARAMETER MIN MAX UNIT
DC Power Supply Vb -Vss -0.3 +7.0 \
Input Voltage VIN Vss-0.3 Vpp +0.3 \
Oscillator Frequency 1teicL 4 24 MHz
Operating Temperature TA -40 +85 °C
Storage Temperature TST -55 +150 °C
Maximum Current into Vpp o 120 mA
Maximum Current out of Vsg 120 mA
Maximum Current sunk by a I/O pin 35 mA
Maximum Current sourced by a I/O 35 Ty
pin
N_IaX|mum Current sunk by total 1/O 100 mA
pins
Maximum Current sourced by total 100 mA
1/0 pins

Note: Exposure to conditions beyond those listed under absolute maximum ratings may adversely affects the lift and reliability of the device.
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7.2 DC Electrical Characteristics
(Vop -Vss=2.5~5.5V, TA = 25°C, Fosc = 50 MHz unless otherwise specified.)

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. MAX. UNIT

Operation voltage Voo 25 515 \% Vpp =2.5V ~ 5.5V up to 50 MHz

LDO Output Voltage Viso 17 18 19 V|V =25V

Band Gap Analog Input Ve -5% 1.20 +5% \% Vpp =2.5V ~ 5.5V

Analog Operating

Voltage AVoo Voo Voo \/

VDD = 55V@ 50 MHZ,

IDD1 20.6 mMA | enable all peripherals and PLL, XTAL=12
MHz

Vop =55V@ 50 MHZ,

. IDD2 14.4 mA [disable all peripherals and enable PLL,
Operating Current XTAL=12 MHz

Normal Run Mode
@ 50 MHz Voo = 3.3V@ 50 MHz,

IDD3 18.9 mMA | enable all peripherals and PLL, XTAL=12
MHz

Vpp = 33V@ 50 MHz,

IDD4 12.8 mA | disable all peripherals and enable PLL,
XTAL=12 MHz

Voo = 5.5V@ 22 MHz,

IDD5 6.2 mA | enable all peripherals and IRC 22 MHz,
disable PLL

Vpp =5.5V@ 22 MHz,

IDD6 3.4 mA |disable all peripherals and enable IRC 22
Operating Current MHz, disable PLL

Normal Run Mode Vpp = 3.3V@ 22 MHz,

@ 22 MHz IDD7 6.1 mA | enable all peripherals and IRC 22 MHz,
disable PLL

VDD = 33V@ 22 MHZ,

disable all peripherals and enable IRC 22
MHz, disable PLL

IDD8 3.4 mA

Vpp = 5.5V@ 12 MHz,
IDD9 5.3 mA | enable all peripherals and disable PLL,
XTAL=12 MHz
Vpp =5.5V@ 12 MHz,
: IDD10 3.7 mA | disable all peripherals and disable PLL,
Operating Current XTAL=12 MHz
Normal Run Mode
@ 12 MHz Vpp = 3.3V@ %2 MHz, '
IDD11 4.0 mA | enable all peripherals and disable PLL,
XTAL=12 MHz
Vpp = 33V@ 12 MHz,

IDD12 2.3 mA | disable all peripherals and disable PLL,
XTAL=12 MHz
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Positive going threshold Vop
(Schmitt input), /RST VIHS 1 0.7 Voo i +0.5 v
Intef\rnal /RST pin pull up RRST 40 150 KQ
resistor
Negative going threshold
(Schmitt input), VILS -0.5 - 0.3 Vop \%
P0/1/2/3/4
Positive going threshold v
(Schmitt input), VIHS | 0.7 Vo - +c';'; %
P0/1/2/3/4 ’

ISR11 -300 -370 -450 pA Vpp = 4.5V, VS = 2.4V

Source Current

PO/1/2/3/4 (Quasi- ISR12 | -50 -70 -90 pA Ve =27v,vs=22v
bidirectional Mode)

ISR13 -40 -60 -80 pA Vpp = 2.5V, VS = 2.0V
ISR21 -20 -24 -28 mA Voo = 4.5V, VS = 2.4V
Source Current
P0/1/2/3/4 (Push-pull ISR22 -4 -6 -8 mA Vpp = 2.7V, VS = 2.2V
Mode)
ISR23 -3 -5 -7 mA Vpp = 2.5V, VS = 2.0V
ISK11 10 16 20 mA Vpp = 4.5V, VS = 0.45V

Sink Current P0/1/2/3/4
(Quasi-bidirectional and ISK12 7 10 13 mA Vpp = 2.7V, VS = 0.45V
Push-pull Mode)

ISK13 6 9 12 mA Vpp = 2.5V, VS = 0.45V
Brown-Out voltage with _
BOV_VL [1:0] =00b VBO2.2 2.0 2.2 2.4 \% Vpp =5.5V
Brown-Out voltage with —
BOV VL [1:0] =01b VBO2.7 2.5 2.7 2.9 \Y Vpp =5.5V
Brown-Out voltage with _
BOV_VL [1:0] =10b VBO3.7 3.5 3.7 3.9 \% Vpp =5.5V
Brown-Out voltage with _
BOV_VL [1:0] =11b VBO4.4 4.2 4.4 4.6 \% Vpp =5.5V
Hysteresis range of BOD VBH 30 ) 150 mV  [Vop = 2.5V~5.5v
voltage
Notes:

1. /RST pin is a Schmitt trigger input.
2. XTAL1 is a CMOS input.

3. Pins of PO - P7 can source a transition current when they are being externally driven from 1 to 0. In the condition of Vpp=5.5V, 5he
transition current reaches its maximum value when Vin approximates to 2V.
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7.3.4 Internal 22.1184 MHz RC Oscillator

PARAMETER CONDITION MIN. TYP. MAX. UNIT
Center Frequency - - 22.1184 MHz
+25°C; Vpp =5V -3 - +3 %
Calibrated Internal Oscillator 5 o
Frequency -40°C~+85°C; 5 b +5 %
Vpp=2.5V~5.5V
Operating current Vop =5V - 500 - UA
7.3.5 Internal 10 kHz RC Oscillator
PARAMETER CONDITION MIN. TYP. MAX. UNIT
Supply voltage™ . 25 . 55 \Y
Center Frequency - - 10 - kHz
+25°C; Vpp =5V -30 - +30 %
Calibrated Internal Oscillator 5 o
Frequency -40°C~+85°C; 50 R +50 %
Vpp=2.5V~5.5V
Operating current Vpp =5V - 5 - UA
Notes:

1. Internal operation voltage comes from LDO.
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7.4 Analog Characteristics

7.4.1 12-bit SARADC Specification

SYMBOL PARAMETER MIN. TYP. MAX. | UNIT
- Resolution - - 12 Bit
DNL Differential nonlinearity error - -1~2.0 -1~4.0 LSB
INL Integral nonlinearity error - +2 4 LSB
Eo Offset error - 3 - LSB

Ec Gain error (Transfer gain) - il 1.005 -
Er Full scale error +2 LSB
AVpp =5V 5
Ea Absolute error LSB
AVpp =3V 4
- Monotonic Guaranteed
AVpp =5V 16
Faoc  |ADC clock frequency - - MHz
AVpp =3V 8
Fs Sample rate - - 760 K SPS
Ts Sampling time 7 3‘5&
Vopa  |Supply voltage 3 - 55 \%
Iob Supply current (Avg.) - 0.5 - mA
lopa Supply current (Avg.) @ AVpp =3.0V - 25 - mA
Vin  |Analog Input voltage 0 s Viet” \Y;

Note[1]: Vieris connected to AVpp for LQFP48/QFN33 package.
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7.4.2 LDO Specification

RAMETER MIN TYP MAX UNIT NOTE
Input Voltage 25 5.5 \% Vpp input voltage
Output Voltage -10% 1.8 +10% \% LDO output voltage
Temperature -40 25 85 {8
C - 1 - uF Resr=1ohm

Note:

1. Iltis recommended a 100nF bypass capacitor is connected between vy, and the closest Vg
pin of the device.

2. For ensuring power stability, a 1uF or higher capacitor must be connected between LDO pin
and the closest Vss pin of the device.
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7.4.3 Low Voltage Reset Specification

PARAMETER CONDITION MIN. TYP. MAX. UNIT
Operation voltage - 25 5 5.5 \%
Temperature - -40 25 85 T
Quiescent current Vpp =5.5V - - 5 UA
Temperature=25° 1.7 2.0 2.3 \%
Threshold voltage Temperature=-40° - 2.3 - \%
Temperature=85° - 1.8 - \%
Hysteresis - 0 0 0 \%

7.4.4 Brown-Out Detector Specification

Parameter Condition Min. Typ. Max. Unit
Operation voltage - 2.5 - 515 vV
Quiescent current AVpp =5.5V - - 140 MA

Temperature B -40 25 85 T
BOV_VL[1:0]=11 4.2 4.4 4.6 Y,

Brown-Out voltage BOV_VL [1:0]=10 35 3.7 3.9 Y,
BOV_VL [1:0]=01 2.6 2.7 2.8 \Y

BOV_VL [1:0]=00 2.1 2.2 2.3 \Y

Hysteresis - 30m - 150m \%

7.4.5 Power-On Reset Specification (5V)

Parameter Condition Min. Typ. Max. Unit
Temperature - -40 25 85 [
Reset voltage V+ - 2 - \%

Quiescent current Vin>reset voltage - 1 - nA

7.4.6 Temperature Sensor Specification

PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Supply voltage™ 1.62 1.8 1.98 Y
Temperature -40 - 85 C
Gain -1.72 -1.76 -1.80 mV/C
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9 REVISION HISTORY

Revision Date Description

1.00 Jun. 12, 2014 First version

1.01 Jul. 24, 2014 Corrected 7.5 Flash DC Electrical Characteristics.
1. Adjusted the format of Table 4.1-1 NuMicro™ MO058S Series Selection Guide.
2. Updated Figure 4.1-1 NuMicro™ MO058S Series Selection Code.
3. Added Chapter 3 ABBREVIATIONS.

1.02 Sep. 12,2014 |4, Added 7.6 SPI Dynamic Characteristics.
5. Changed the order of Chapter 5 BLOCK DIAGRAM and Chapter 6

FUNCTIONAL DESCRIPTION.

6. Fixed typos and obscure descriptions.

1.03 Nov. 27,2014 1. Fixed typos of Table 4.1-1 NuMicro™ MO058S Series Selection Guide
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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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