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1 GENERAL DESCRIPTION 

 

The NuMicro
Ê

 M058S is a 32-bit microcontroller with embedded ARM
®
 Cortex

Ê
-M0 core for 

industrial control and applications which need rich communication interfaces. The Cortex
Ê

-M0 is 
ARM embedded processor with 32-bit performance and cost-effective microcontroller.  

The NuMicro
Ê

 M058S can run up to 50 MHz. Thus it can afford to support a variety of industrial 
control and applications which need high CPU performance. The NuMicro

Ê
 M058S has 32K-byte 

flash, 4K-byte data flash, 4K-byte flash for the ISP, and 4K-byte SRAM. 

Many system level peripheral functions, such as I/O Port, Timer, UART, SPI, I
2
C, PWM, ADC, 

Watchdog Timer, and Brown-Out Detector, have been incorporated into the NuMicro
Ê

 M058S in 
order to reduce component count, board space and system cost. These useful functions make the 
NuMicro

Ê
 M058S powerful for a wide range of applications. 

Additionally, the NuMicro
Ê

 M058S is equipped with IAP (In-Application Programming), ISP (In-
System Programming) and ICP (In-Circuit Programming) functions, which allow the user to 
update the program memory without removing the chip from the actual end product. 
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 2 FEATURES 

 ̧ Core 

Â ARM
È
 Cortex

Ê
-M0 core runs up to 50 MHz. 

Â One 24-bit system timer. 

Â Supports low power sleep-mode. 

Â A single-cycle 32-bit hardware multiplier. 

Â NVIC for the 32 interrupt inputs, each with 4-levels of priority. 

Â Supports Serial Wire Debug (SWD) interface and 2 watchpoints/4 breakpoints. 

 ̧ Wide Operating Voltage Range: 2.5V to 5.5V 

 ̧ Memory 

Â 32KB Flash for program memory (APROM) 

Â 4KB Flash for data memory (DataFlash) 

Â 4KB Flash for loader (LDROM) 

Â 4KB SRAM  

 ̧ Clock Control 

Â Flexible selection for different applications 

Â Built-in 22.1184 MHz high speed oscillator for system operation 

É Trimmed to ǰ 1 % at +25 o
C and VDD = 5 V 

É Trimmed to ǰ 3 % at -40
 o
C ~ +85 

o
C and VDD = 2.5 V ~ 5.5 V 

Â Programmable system clock source 

Â External 4~24 MHz high speed crystal input for precise timing operation  

Â Built-in 10 kHz low speed oscillator for Watchdog Timer and Wake-up operation 

Â Supports one PLL, up to 50 MHz, for high performance system operation 

 ̧ I/O Port 

Â Up to  55 general-purpose I/O (GPIO) pins for LQFP-64 package 

Â Four I/O modes: 

É Quasi bi-direction 

É Push-Pull output 
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É Open-Drain output 

É Input only with high impendence 

Â TTL/Schmitt trigger input selectable 

Â I/O pin can be configured as interrupt source with edge/level setting 

Â Supports high driver and high sink I/O mode 

 ̧ Timer 

Â Provides four channel 32-bit timers, one 8-bit pre-scale counter with 24-bit up-timer for 
each timer. 

Â Independent clock source for each timer. 

Â 24-bit timer value is readable through TDR (Timer Data Register) 

Â Provides one-shot, periodic and toggle operation modes. 

Â Provide event counter function. 

Â Provide external capture/reset counter function. 

 ̧ Watchdog Timer 

Â Multiple clock sources 

Â Supports wake up from power down or sleep mode 

Â Interrupt or reset selectable on watchdog time-out 

 ̧ Window Watchdog Timer 

Â 6-bit down counter with 11-bit prescale for wide range window selected 

 ̧ PWM 

Â Built-in up to two 16-bit PWM generators; providing four PWM outputs or two 
complementary paired PWM outputs 

Â Individual clock source, clock divider, 8-bit pre-scalar and dead-zone generator for each 
PWM generator 

Â PWM interrupt synchronized to PWM period 

Â 16-bit digital Capture timers (shared with PWM timers) with rising/falling capture inputs 

Â Supports capture interrupt 

 ̧ UART 

Â Programmable baud-rate generator 
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Â Buffered receiver and transmitter, each with 16 bytes FIFO  

Â Optional flow control function (CTS and RTS) 

Â Supports IrDA(SIR) function 

Â Supports RS485 function 

Â Supports LIN function 

 ̧ SPI 

Â Supports master or slave mode operation 

Â Full duplex synchronous serial data transfer 

Â Configurable bit length of a transfer word from 8 to 32 bits 

Â Supports MSB first or LSB first transfer sequence 

Â Supports byte reorder function 

Â Provide 4-layer transmit and receive FIFO buffers 

Â Supports three wire, no slave select signal, bi-direction interface 

 ̧ I
2
C 

Â Up to two sets of I
2
C device 

Â Supports master/slave mode 

Â Bidirectional data transfer between masters and slaves 

Â Multi-master bus (no central master). 

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

Â Serial clock synchronization allows devices with different bit rates to communicate via 
one serial bus. 

Â Serial clock synchronization can be used as a handshake mechanism to suspend and 
resume serial transfer. 

Â Programmable clocks allow versatile rate control. 

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

Â 12-bit SAR ADC with 760 KSPS  

Â Up to 8-ch single-ended input or 4-ch differential input 

Â Supports single mode/burst mode/single-cycle scan mode/continuous scan mode 

Â Supports 2ô complement/un-signed  format in differential mode conversion result 

Â Each channel with an individual result register 

Â Supports conversion value monitoring (or comparison) for threshold voltage detection 

Â Conversion can be started either by software trigger or external pin trigger 

 ̧ Programming Mode : IAP, ISP, ICP One built-in temperature sensor  

 ̧ Brown-Out Detector 

Â With 4 levels: 4.4V/3.7V/2.7V/2.2V 

Â Supports Brown-Out interrupt and reset option 

 ̧ 96-bit unique ID 

 ̧ LVR (Low Voltage Reset) 

Â Threshold voltage levels: 2.0V 

 ̧ Operating Temperature: -40ʕ~85ʕ 

 ̧ Packages: 

Â Green package (RoHS) 

Â 64-pin LQFP, 48-pin LQFP, 33-pin QFN , 20-pin TSSOP 
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 3 BLOCK DIAGRAM 
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Timer/PWM Analog Interface
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Figure 3.1-1 NuMicroã M058S Block Diagram 
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4 SELECTION TABLE 

 

NuMicro
Ê

 M058S Selection Guide 

Part 

number 
APROM RAM 

Data 

Flash 

ISP 
Loader 

ROM 

I/O Timer 

Connectivity 

PWM ADC 

ISP 
ICP 

IAP 

Package 

UART SPI I
2
C 

M058SFAN 32 KB 4 KB 4KB 4 KB 14 4x32-bit 1 1 1 1 
2x12-

bit 
v TSSOP20 

M058SZAN 32 KB 4 KB 4KB 4 KB 26 4x32-bit 1 1 1 2 
5x12-

bit 
v QFN33 

M058SLAN 32 KB 4 KB 4KB 4 KB 42 4x32-bit 1 1 2 4 
8x12-

bit 
v LQFP48 

M058SSAN 32 KB 4 KB 4KB 4 KB 55 4x32-bit 1 1 2 4 
8x12-

bit 
v LQFP64 

Table 5.1-1 NuMicroã M058S Product Selection Guide 
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5 PIN CONFIGURATION 

5.1  LQFP 64 pin 
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Figure 5.1-1 NuMicroã M058S LQFP-64 Pin Diagram 
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Figure 5.2-1 NuMicroã M058S  LQFP-48 Pin Diagram 
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 5.3  QFN 33 pin 
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Figure 5.3-1 NuMicroã M058S QFN33 Pin Diagram 
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5.4  TSSOP 20 pin 
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Figure 5.4-1 NuMicroã M058S TSSOP20 Pin Diagram 
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 5.5  Pin Description  

 

Pin number 

Symbol 

Alternate Function 

Type
[1]

 Description 
TSSOP 

20 

QFN 

33 

LQFP 

48 

LQFP 

64 
1 2 3 

          

19 27 41 

21 

VDD    P 

Power supply to I/O ports and 
LDO source for internal PLL and 
digital circuit. 

54 

11 

12 

17 

20 

VSS    P 

Ground pin for digital circuit. 

33 53 

20 28 42 55 AVDD    P 
Power supply to internal analog 

circuit. 

5 4 6 6 AVSS    P 
Analog Ground pin for analog 
circuit. 

 NC NC 56 Vref    P 
Voltage reference input for 
ADC 

12 13 18 22 
LDO 

_CAP 
   P 

LDO output pin 

Note: This pin needs to be 
connected with a 1uF 
capacitor. 

3 2 4 4 /RST    I 

(ST) 

/RST pin is a Schmitt trigger 
input pin for hardware device 
reset. A ñLowò on this pin for 
768 clock counter of Internal 
RC 22M while the system 
clock is running will reset the 
device. /RST 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/O PORT0: General purpose I/O 
port, which can be configured 
by software in four modes. Its 
multifunction pins are for 
CTS1, RTS1, CTS0, RTS0, 
SPISS, MOSI, MISO, and 
SPICLK. 

The pins SPISS, MOSI, 
MISO, and SPICLK are for 
the SPI function use. 

 25 39 51 P0.1    I/O 

 NC 38 50 P0.2 CTS  TXD
[2]

 I/O 

 NC 37 49 P0.3 RTS  RXD
[2]

 I/O 

 24 35 47 P0.4 SPISS
[2]   I/O 
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Pin number 

Symbol 

Alternate Function 

Type
[1]

 Description 
TSSOP 

20 

QFN 

33 

LQFP 

48 

LQFP 

64 
1 2 3 

          
18 23 34 46 P0.5 MOSI

[2]   I/O CTS: Clear to Send input pin 
for UART 

RTS: Request to Send output 
pin for UART 

The RXD/TXD pins are for 
UART function use. 

17 22 33 45 P0.6 MISO
[2]   I/O 

16 21 32 44 P0.7 SPICLK
[2]   

I/O 

1 29 43 59 P1.0 T2 AIN0  I/O PORT1: General purpose I/O 
port, which can be configured 
by software in four modes. Its 
multifunction pins are for T2, 
T3, SPISS0, MOSI, MISO, 
and SPICLK. 

The pins SPISS0, MOSI, 
MISO, and SCLK are for the 
SPI function use. 

The pins AIN0~AIN7 are for 
the 12 bits ADC function use. 

The T2/T3 pins are for 
Timer2/3 external event 
counter input. 

 

 NC 44 60 P1.1 T3 AIN1  I/O 

 30 45 61 P1.2  AIN2  I/O 

 31 46 62 P1.3  AIN3  I/O 

2 32 47 63 P1.4 SPISS
[2]

 AIN4  I/O 

 1 1 1 P1.5 MOSI
[2]

 AIN5  I/O 

 NC 2 2 P1.6 MISO
[2]

 AIN6  I/O 

 NC 3 3 P1.7 SPICLK
[2]

 AIN7  I/O 

 NC 19 27 P2.0 PWM0
[2]

   I/O PORT2: General purpose I/O 
port, which can be configured 
by software in four modes. It 
has an alternative function. 

The pins PWM0~PWM3 are 
for the PWM function use. 

 

 NC 20 28 P2.1 PWM1
[2]

   I/O 

 14 21 29 P2.2 PWM2
[2]

   I/O 

13 15 22 30 P2.3 PWM3
[2]

   I/O 

 16 23 31 P2.4    I/O 

 17 25 33 P2.5    I/O 

 18 26 34 P2.6    I/O 

 NC 27 35 P2.7    I/O 

4 3 5 5 P3.0 RXD
[2]

   I/O PORT3: General purpose I/O 
port, which can be configured 
by software in four modes. Its 
multifunction pins are for 
RXD, TXD, /INT0, /INT1, T0 
and T1. 

The RXD/TXD pins are for 
UART function use. 

6 5 7 10 P3.1 TXD
[2]

   I/O 

 6 8 11 P3.2 /INT0 STAD
C 

T0EX I/O 

 NC 9 12 P3.3 /INT1  T1EX I/O 
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Pin number 

Symbol 

Alternate Function 

Type
[1]

 Description 
TSSOP 

20 

QFN 

33 

LQFP 

48 

LQFP 

64 
1 2 3 

          
7 7 10 13 P3.4 T0 SDA0  I/O The SDA0/SCL0 pins are for 

I
2
C0 function use. 

CKO: HCLK clock output 

The STADC pin is for ADC 

external trigger input.  

The T0/T1 pins are for 
Timer0/1 external event 
counter input. 

The T0EX/T1EX pins are for 
external capture/reset trigger 
input of Timer0/1. 

8 8 11 14 P3.5 T1 SCL0 
CKO

[2

]
 

I/O 

 9 13 16 P3.6  CKO  I/O 

 NC 14 17 P3.7    I/O 

 NC 24 32 P4.0 PWM0
[2]

  T2EX I/O PORT4: General purpose I/O 
port, which can be configured 
by software in four modes. Its 
multifunction pins are for 
PWM0-3, SCL1, SDA1, 
ICE_CLK and ICE_DAT. 

The ICE_CLK/ICE_DAT pins 
are for JTAG-ICE function 
use. 

PWM0-3 can be used from 
P2.0-P2.3 or P4.0-P4.3. 

The T2EX/T3EX pins are for 
external capture/reset trigger 
input of Timer2/3. 

 NC 36 48 P4.1 PWM1
[2]

  T3EX I/O 

 NC 48 64 P4.2 PWM2
[2]

   I/O 

 NC 12 15 P4.3 PWM3
[2]

   I/O 

 NC 28 36 P4.4  SCL1  I/O 

 NC 29 37 P4.5  SDA1  I/O 

14 19 30 38 P4.6 ICE_CLK   I/O 

15 20 31 39 P4.7 ICE_DAT   I/O 

 NC NC 7 P5.1 T1EX   I/O  PORT5: General purpose I/O 
port, which can be configured 
by software in four modes. Its 
multifunction pins are for 
T0EX, T1EX, SDA0 and 
SCL0. 

The T0EX/T1EX pins are for 
external capture/reset trigger 
input of Timer0/1. 

The SDA0/SCL0 pins are for 
I
2
C0 function use. 

 

 NC NC 8 P5.2 SDA0   I/O 

 NC NC 9 P5.3 SCL0   I/O 

 NC NC 23 P5.4    I/O 

 NC NC 24 P5.5    I/O 

 NC NC 25 P5.6    I/O 

 NC NC 26 P5.7    I/O 

 NC NC 40 P6.0    I/O PORT6: General purpose I/O 
port, which can be configured 
by software in four modes.  NC NC 41 P6.1    I/O 
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Pin number 

Symbol 

Alternate Function 

Type
[1]

 Description 
TSSOP 

20 

QFN 

33 

LQFP 

48 

LQFP 

64 
1 2 3 

          
 NC NC 42 P6.2    I/O  

 NC NC 43 P6.3    I/O 

 NC NC 57 P6.6    I/O 

 NC NC 58 P6.7    I/O 

9 10 15 18 P7.0 XTAL2   
I/O, 

O 

PORT7: General purpose I/O port, 

which can be configured by 
software in four modes. Its 
multifunction pins are for XTAL 

XTAL: External 4~24 MHz (high 
speed) crystal pin. 

10 11 16 19 P7.1 XTAL1   
I/O, 

 I(ST) 

Table 5.5-1 NuMicroã M058S Pin Description 

[1] I/O type description. I: input, O: output, I/O: quasi bi-direction, P: power pins, ST: Schmitt 
trigger. 

[2] The pins features which are set by S/W. Only one-set pin can be used while S/W to set it. 
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 6 FUNCTIONAL DESCRIPTION 

6.1  ARM®  CortexÊ-M0 Core 

The Cortex
Ê

-M0 processor is a configurable, multistage, 32-bit RISC processor. It has an AMBA AHB-
Lite interface and includes an NVIC component. It also has optional hardware debug functionality. The 
processor can execute Thumb code and is compatible with other Cortex-M profile processor. The 
profile supports two modes -Thread and Handler modes. Handler mode is entered as a result of an 
exception. An exception return can only be issued in Handler mode. Thread mode is entered on Reset, 
and can be entered as a result of an exception return. Figure 6.1-1 shows the functional controller of 
processor. 

 

Cortex-M0

Processor

Core

Nested 

Vectored 

Interrupt 

Controller

(NVIC)

Breakpoint

and 

Watchpoint 

Unit

Debugger 

interface
Bus matrix

Debug 

Access Port

(DAP)

DebugCortex-M0 processor

Cortex-M0 components

Wakeup

Interrupt

Controller 

(WIC)

Interrupts

Serial Wire or 

JTAG debug port
AHB-Lite interface

 

Figure 6.1-1 Functional Block Diagram 

 

The implemented device provides:  

A low gate count processor the features: 

Â The ARMv6-M Thumb
È
 instruction set. 

Â Thumb-2 technology. 

Â ARMv6-M compliant 24-bit SysTick timer.  

Â A 32-bit hardware multiplier.  

Â The system interface supports little-endian data accesses. 

Â The ability to have deterministic, fixed-latency, interrupt handling. 

Â Load/store-multiples and multicycle-multiplies that can be abandoned and restarted to 
facilitate rapid interrupt handling. 
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Â C Application Binary Interface compliant exception model.  
This is the ARMv6-M, C Application Binary Interface(C-ABI) compliant exception model 
that enables the use of pure C functions as interrupt handlers. 

Â Low power sleep-mode entry using Wait For Interrupt (WFI), Wait For Event(WFE) 
instructions, or the return from interrupt sleep-on-exit feature. 

NVIC features:  

Â 32 external interrupt inputs, each with four levels of priority.  

Â Dedicated non-Maskable Interrupt (NMI) input. 

Â Supports for both level-sensitive and pulse-sensitive interrupt lines 

Â Wake-up Interrupt Controller (WIC), supports ultra-low power sleep mode. 

Debug support:  

Â Four hardware breakpoints. 

Â Two watchpoints. 

Â Program Counter Sampling Register (PCSR) for non-intrusive code profiling. 

Â Single step and vector catch capabilities. 

Bus interfaces:  

Â Single 32-bit AMBA-3 AHB-Lite system interface that provides simple integration to all 
system peripherals and memory. 

Â Single 32-bit slave port that supports the DAP (Debug Access Port). 
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 6.2  System Manager 

6.2.1 Overview 

The following functions are included in system manager section 

Â System Resets 

Â System Memory Map 

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

Â System Timer (SysTick) 

Â Nested Vectored Interrupt Controller (NVIC) 

Â System Control registers  

6.2.2 System Reset 

The system reset includes one of the list below event occurs. For these reset event flags can be 
read by RSTSRC register. 

Â The Power-On Reset (POR) 

Â The low level on the /RESET pin  

Â Watchdog Time Out Reset (WDT) 

Â Low Voltage Reset (LVR) 

Â Brown-Out Detected Reset (BOD) 

Â CPU Reset 

Â Software one shot Reset 
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6.2.3 System Power Architecture 

In this device, the power architecture is divided into three segments. 

Â Analog power from AVDD and AVSS provides the power for analog module operation. 

Â Digital power from VDD and VSS supplies the power to the internal regulator which 
provides a fixed 1.8V power for digital operation and I/O pins. 

The outputs of internal voltage regulator, which is LDO, require an external capacitor which 
should be located close to the corresponding pin. The Figure 6.2-1 shows the power architecture 
of this device.  

5V to 1.8V

LDO
PLL

12-bit 

SAR-ADC Brown 

Out 

Detector

POR50

POR18

Low 

Voltage 

Reset

Temperature 

Seneor
FLASH Digital Logic

1.8V

Internal               

22.1184 MHz & 10 kHz 

Oscillator

AVDD

AVSS

 V
D

D

 V
S

S

LDO

1uF

IO cell P0 - P7

M058S 

Power 

Distribution

 

Figure 6.2-1 NuMicro
Ê

 M058S Power Architecture Diagram 
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 6.2.4 Whole System Memory Map 

NuMicro
Ê

 M058S provides a 4G-byte address space. The memory locations assigned to each on-
chip modules are shown in Table 6.2-1. The detailed register memory addressing and 
programming will be described in the following sections for1 individual on-chip peripherals.  
NuMicro

Ê
 M058S only supports little-endian data format. 

Address Space Token Modules 

Flash & SRAM Memory Space 

0x0000_0000 ï 0x0000_FFFF FLASH_BA FLASH Memory Space (64KB) 

0x2000_0000 ï 0x2000_0FFF SRAM_BA SRAM Memory Space (4KB) 

AHB Modules Space (0x5000_0000 ï 0x501F_FFFF)  

0x5000_0000 ï 0x5000_01FF GCR_BA System Global Control Registers 

0x5000_0200 ï 0x5000_02FF CLK_BA Clock Control Registers 

0x5000_0300 ï 0x5000_03FF INT_BA Interrupt Multiplexer Control Registers 

0x5000_4000 ï 0x5000_7FFF GPIO_BA GPIO (P0~P7) Control Registers 

0x5000_C000 ï 0x5000_FFFF FMC_BA Flash Memory Control Registers 

APB Modules Space (0x4000_0000 ~ 0x400F_FFFF)  

0x4000_4000 ï 0x4000_7FFF WDT_BA Watch-Dog Timer Control Registers 

0x4001_0000 ï 0x4001_3FFF TMR01_BA Timer0/Timer1 Control Registers 

0x4002_0000 ï 0x4002_3FFF I2C_BA I2C Interface Control Registers 

0x4003_0000 ï 0x4003_3FFF SPI0_BA SPI0 with master/slave function Control Registers 

0x4004_0000 ï 0x4004_3FFF PWM_BA PWM0/1/2/3 Control Registers  

0x4005_0000 ï 0x4005_3FFF UART0_BA UART Control Registers 

0x400E_0000 ï 0x400E_FFFF ADC_BA Analog-Digital-Converter (ADC) Control Registers 

0x4011_0000 ï 0x4011_3FFF TMR23_BA Timer2/Timer3 Control Registers 

0x4012_0000 ï 0x4012_3FFF I2C1_BA I2C1 Interface Control Registers 

System Control Space (0xE000_E000 ~ 0xE000_EFFF) 

0xE000_E010 ï 0xE000_E0FF SCS_BA System Timer Control Registers 

0xE000_E100 ï 0xE000_ECFF SCS_BA External Interrupt Controller Control Registers 

0xE000_ED00 ï 0xE000_ED8F SCS_BA System Control Registers 

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

M058S

4 GB 0xFFFF_FFFF

| System Control

0xE000_F000 System Timer Control 0xE000_E000 SCS_BA

0xE000_EFFF

0xE000_E000

0xE000_E00F

|

0x6002_0000

0x5FFF_FFFF

|

0x5020_0000 AHB peripherals

0x501F_FFFF EBI Control 0x5001_0000 EBI_CTL_BA

0x5000_0000 FMC 0x5000_C000 FLASH_BA

0x4FFF_FFFF GPIO Control 0x5000_4000 GPIO_BA

Interrupt Multiplexer Control 0x5000_0300 INT_BA

Clock Control 0x5000_0200 CLK_BA

0x4020_0000 System Global Control 0x5000_0000 GCR_BA

0x401F_FFFF

1 GB 0x4000_0000

0x3FFF_FFFF

APB peripherals

I2C1 Control 0x4012_0000 I2C1_BA

0x2000_1000 Timer2/Timer3 Control 0x4011_0000 TMR23_BA

0x2000_0FFF ADC Control 0x400E_0000 ADC_BA

UART0 Control 0x4005_0000 UART0_BA

PWM0/1/2/3 Control 0x4004_0000 PWMA_BA

SPI0 Control 0x4003_0000 SPI0_BA

0.5 GB 0x2000_0000 I2C Control 0x4002_0000 I2C_BA

0x1FFF_FFFF Timer0/Timer1 Control 0x4001_0000 TMR01_BA

WDT Control 0x4000_4000 WDT_BA

0x0001_0000

0x0000_7FFF

0 GB 0x0000_0000

|

|

APB

32 KB on-chip Flash

Reserved

Reserved |

|4 KB SRAM

Reserved

Reserved

AHB

Reserved

|

System Control

Reserved
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 6.2.6 System Manager Controller Registers Map 

R: read only, W: write only, R/W: both read and write 

Register Offset R/W Description Reset Value 

GCR_BA = 0x5000_0000 

PDID GCR_BA+0x00 R Part Device Identification number Register 0x0000_5810 

RSTSRC GCR_BA+0x04 R/W System Reset Source Register 0x0000_00XX 

IPRSTC1 GCR_BA+0x08 R/W Peripheral  Reset Control Resister1 0x0000_0000 

IPRSTC2 GCR_BA+0x0C R/W Peripheral  Reset Control Resister2 0x0000_0000 

BODCR GCR_BA+0x18 R/W Brown-Out Detector Control Register 0x0000_008X 

TEMPCR GCR_BA+0x1C R/W Temperature Sensor Control Register 0x0000_0000 

PORCR GCR_BA+0x24 R/W Power-On-Reset Controller Register 0x0000_00XX 

P0_MFP GCR_BA+0x30 R/W P0 multiple function and input type control register 0x0000_0000 

P1_MFP GCR_BA+0x34 R/W P1 multiple function and input type control register 0x0000_0000 

P2_MFP GCR_BA+0x38 R/W P2 multiple function and input type control register 0x0000_0000 

P3_MFP GCR_BA+0x3C R/W P3 multiple function and input type control register 0x0000_0000 

P4_MFP GCR_BA+0x40 R/W P4 input type control register 0x0000_00C0 

P5_MFP GCR_BA+0x44 R/W P5 input type control register 0x0000_0000 

P6_MFP GCR_BA+0x48 R/W P6 input type control register 0x0000_0000 

REGWRPROT GCR_BA+0x100 R/W Register Write Protect register 0x0000_0000 
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Part Device ID Code Register (PDID)  

Register Offset R/W Description Reset Value 

PDID GCR_BA+0x00 R Part Device Identification number Register 0x0000_5810
[1]

 

[1] Every part number has a unique default reset value. 

31 30 29 28 27 26 25 24 

PDID [31:24] 

23 22 21 20 19 18 17 16 

PDID [23:16] 

15 14 13 12 11 10 9 8 

PDID [15:8] 

7 6 5 4 3 2 1 0 

PDID [7:0] 

 

Bits Descriptions 

[31:0] PDID 

Part Device Identification Number 

This register reflects device part number code. S/W can read this register to identify 
which device is used. For example, M058SLAN PDID code is 0x0000_5810. 

 

NuMicro
Ê

 M058S Series Part Device Identification Number 

M058SLAN 0x00005810 

M058SZAN 0x00005813 

M058SSAN 0x00005816 
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System Reset Source Register (RSTSRC)  

This register provides specific information for software to identify this chipôs reset source from last 
operation. 

Register Offset R/W Description Reset Value 

RSTSRC GCR_BA+0x04 R/W System Reset Source Register 0x0000_00XX 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

RSTS_CPU Reserved RSTS_MCU RSTS_BOD RSTS_LVR RSTS_WDT 
RSTS_RES

ET 
RSTS_POR 

 

Bits Descriptions 

[31:8] Reserved Reserved 

[7] RSTS_CPU 

The RSTS_CPU flag is set by hardware if software writes CPU_RST (IPRSTC1[1]) 1 to 
reset Cortex-M0 CPU kernel and Flash memory controller (FMC). 

1 = The Cortex-M0 CPU kernel and FMC are reset by software setting CPU_RST to 1. 

0 = No reset from CPU 

Software can write 1 to clear this bit to zero. 

[6] Reserved Reserved 

[5] RSTS_MCU 

The RSTS_MCU flag is set by the ñreset signalò from the MCU Cortex_M0 kernel to 

indicate the previous reset source. 

1= The MCU Cortex_M0 had issued the reset signal to reset the system by software 
writing 1 to bit SYSRESTREQ(AIRCR[2], Application Interrupt and Reset Control 

Register) in system control registers of Cortex_M0 kernel. 

0= No reset from MCU 

This bit is cleared by writing 1 to itself. 

[4] RSTS_BOD 

The RSTS_BOD flag is set by the ñreset signalò from the Brown-Out Detector to indicate 
the previous reset source. 

1= The Brown-Out Detector module had issued the reset signal to reset the system. 
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0= No reset from BOD 

Software can write 1 to clear this bit to zero. 

[3] RSTS_LVR 

The RSTS_LVR flag is set by the ñreset signalò from the Low-Voltage-Reset controller to 
indicate the previous reset source. 

1= The LVR module had issued the reset signal to reset the system. 

0= No reset from LVR 

Software can write 1 to clear this bit to zero. 

[2] RSTS_WDT 

The RSTS_WDT flag is set by the ñreset signalò from the Watchdog timer to indicate the 

previous reset source. 

1= The Watchdog timer had issued the reset signal to reset the system. 

0= No reset from Watchdog timer 

Software can write 1 to clear this bit to zero. 

[1] 
RSTS_RESE
T 

The RSTS_RESET flag is set by the ñreset signalò from the /RESET pin to indicate the 
previous reset source. 

1= The Pin /RESET had issued the reset signal to reset the system. 

0= No reset from Pin /RESET 

Software can write 1 to clear this bit to zero. 

[0] RSTS_POR 

The RSTS_POR flag is set by the ñreset signalò, which is from the Power-On Reset 
(POR) module or bit CHIP_RST (IPRSTC1[0]) is set, to indicate the previous reset 

source. 

1= The Power-On-Reset (POR) or CHIP_RST had issued the reset signal to reset the 
system. 

0= No reset from POR or CHIP_RST 

Software can write 1 to clear this bit to zero. 
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Peripheral Reset Control Register1 (IPRSTC1)  

Register Offset R/W Description Reset Value 

IPRSTC1 GCR_BA+0x08 R/W Peripheral Reset Control Register 1 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved CPU_RST CHIP_RST 

 

Bits Descriptions 

[31:2] Reserved Reserved 

[1] CPU_RST 

CPU kernel one shot reset (write-protected) 

Set this bit will reset the Cortex-M0 CPU kernel and Flash memory controller (FMC). This 
bit will automatically return to ñ0ò after the 2 clock cycles 

0= Normal 

1= Reset CPU 

[0] CHIP_RST 

CHIP one shot reset (write-protected) 

Set this bit will reset the CHIP, including CPU kernel and all peripherals, and this bit will 
automatically return to ñ0ò after the 2 clock cycles. 

The CHIP_RST is same as the POR reset , all the chip module is reset and the chip 

setting from flash are also reload 

0= Normal 

1= Reset CHIP 
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Peripheral Reset Control Register2 (IPRSTC2)  

Set these bit ñ1ò will reset peripheral (ex. ADC or SPIé). User set bit to ñ0ò exit reset state 

Register Offset R/W Description Reset Value 

IPRSTC2 GCR_BA+0x0C R/W Peripheral Reset Control Register 2 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved ADC_RST Reserved 

23 22 21 20 19 18 17 16 

Reserved PWM03_RST Reserved UART0_RST 

15 14 13 12 11 10 9 8 

Reserved SPI0_RST Reserved I2C1_RST I2C_RST 

7 6 5 4 3 2 1 0 

Reserved TMR3_RST TMR2_RST TMR1_RST TMR0_RST GPIO_RST Reserved 

 

Bits Descriptions 

[31:29] Reserved Reserved 

[28] ADC_RST 

ADC Controller Reset 

0= ADC controller normal operation 

1= ADC controller reset 

[27:21] Reserved Reserved 

[20] PWM03_RST 

PWM0~3 controller Reset 

0= PWM0~3 controller normal operation 

1= PWM0~3 controller reset 

[19:17] Reserved Reserved 

[16] UART0_RST 

UART controller Reset 

0= UART controller normal operation 

1= UART controller reset 

[15:13] Reserved Reserved 

[12] SPI0_ RST 

SPI0 controller Reset 

0= SPI0 controller normal operation 

1= SPI0 controller reset 

[11:10] Reserved Reserved  
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[9] I2C1_RST 

I
2
C1 controller Reset 

1 = I
2
C1 controller reset 

0 = I
2
C1 controller normal operation 

[8] I2C_RST 

I
2
C0 controller Reset 

1 = I
2
C0 controller reset 

0 = I
2
C0 controller normal operation 

[7:6] Reserved Reserved  

[5] TMR3_RST 

Timer3 controller Reset 

0= Timer3 controller normal operation 

1= Timer3 controller reset 

[4] TMR2_RST 

Timer2 controller Reset 

0= Timer2 controller normal operation 

1= Timer2 controller reset 

[3] TMR1_RST 

Timer1 controller Reset 

0= Timer1 controller normal operation 

1= Timer1 controller reset 

[2] TMR0_RST 

Timer0 controller Reset 

0= Timer0 controller normal operation 

1= Timer0 controller reset 

[1] GPIO_RST 

GPIO (P0~P7) controller Reset 

0= GPIO controller normal operation 

1= GPIO  controller reset 

[0] Reserved Reserved 
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Brown-Out Detector Control Register (BODCR)  

Partial of the BODCR control registers values are initiated by the flash configuration and write-
protected. 

Register Offset R/W Description Reset Value 

BODCR GCR_BA+0x18 R/W Brown-Out Detector Control Register 0x0000_008X 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

LVR_EN BOD_OUT BOD_LPM BOD_INTF BOD_RSTEN BOD_VL BOD_EN 

 

Bits Descriptions 

[31:8] Reserved Reserved 

[7] LVR_EN 

Low Voltage Reset Enable (write-protected) 

The LVR function reset the chip when the input power voltage is lower than LVR circuit 
setting. LVR function is enabled in default. 

1 = Enabled Low Voltage Reset function ï After enabling the bit, the LVR function will be 
active with 100uS delay for LVR output stable. (Default). 

0 = Disabled Low Voltage Reset function 

[6] BOD_OUT 

Brown-Out Detector output status 

1 = Brown-Out Detector output status is 1. It means the detected voltage is lower than 
BOD_VL setting. If the BOD_EN is 0, BOD function disabled , this bit always responds  0 

0 = Brown-Out Detector output status is 0. It means the detected voltage is higher than 
BOD_VL setting or BOD_EN is 0 

[5] BOD_LPM 

Brown-Out Detector Low power Mode (write-protected) 

1= Enable the BOD low power mode 

0= BOD operate in normal mode (default) 

The BOD consumes about 100uA in normal mode, the low power mode can reduce the 
current to about 1/10 but slow the BOD response. 

[4] BOD_INTF 

Brown-Out Detector Interrupt Flag 

1 = When Brown-Out Detector detects the VDD is dropped down through the voltage of 
BOD_VL setting or the VDD is raised up through the voltage of BOD_VL setting, this bit is 
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set to 1 and the Brown-Out interrupt is requested if Brown-Out interrupt is enabled. 

0 = Brown-Out Detector does not detect any voltage draft at VDD down through or up 

through the voltage of BOD_VL setting. 

Software can write 1 to clear this bit to zero. 

[3] BOD_RSTEN 

Brown-Out Reset Enable (write-protected) 

1 = Enable the Brown-Out ñRESETò function 

While the Brown-Out Detector function is enabled (BOD_EN high) and BOD reset function 
is enabled (BOD_RSTEN high), BOD will assert a signal to reset chip when the detected 

voltage is lower than the threshold (BOD_OUT high). 

0 = Enable the Brown-Out ñINTERRUPTò function 

While the BOD function is enabled (BOD_EN high) and BOD interrupt function is             

enabled (BOD_RSTEN low), BOD will assert an interrupt if BOD_OUT is high. BOD 
interrupt will keep till to the BOD_EN set to 0. BOD interrupt can be blocked by disabling 
the NVIC BOD interrupt or disabling BOD function (set BOD_EN low). 

The default value is set by flash controller user configuration register config0 bit[20]. 

[2:1] BOD_VL 

Brown-Out Detector Threshold Voltage Selection (write-protected) 

The default value is set by flash controller user configuration register config0 bit[22:21] 

BOV_VL[1] BOV_VL[0] Brown-Out voltage 

1 1 4.4V 

1 0 3.7V 

0 1 2.7V 

0 0 2.2V 
 

[0] BOD_EN 

Brown-Out Detector Enable (write-protected) 

The default value is set by flash controller user configuration register config0 bit[23] 

1 = Brown-Out Detector function is enabled 

0 = Brown-Out Detector function is disabled 
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Temperature Sensor Control Register (TEMPCR)  

Register Offset R/W Description Reset Value 

TEMPCR GCR_BA+0x1C R/W Temperature Sensor Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved VTEMP_EN 

 

Bits Descriptions 

[31:1] Reserved Reserved 

[0] VTEMP_EN 

Temperature sensor Enable 

This bit is used to enable/disable temperature sensor function. 

1 = Enabled temperature sensor function 

0 = Disabled temperature sensor function (default) 

After this bit is set to 1, the value of temperature can get from ADC conversion result 
by ADC channel selecting channel 7 and alternative multiplexer channel selecting 
temperature sensor. Detail ADC conversion function please reference ADC function 

chapter. 
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 Power-On-Reset Control Register (PORCR)  

Register Offset R/W Description Reset Value 

PORCR GCR_BA+0x24 R/W Power-On-Reset Controller Register 0x0000_00XX 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

POR_DIS_CODE[15:8] 

7 6 5 4 3 2 1 0 

POR_DIS_CODE[7:0] 

 

Bits Descriptions 

[31:16] Reserved Reserved 

[15:0] 
POR_DIS_C

ODE 

Power-On-Reset enable control (write-protected) 

When power on, the POR circuit generates a reset signal to reset the whole chip function, 
but noise on the power may cause the POR active again. If set the POR_DIS_CODE 
equal to 0x5AA5, the POR reset function will be disabled and the POR function will re-

active till the power voltage is lower to set the POR_DIS_CODE to another value or reset 
by chip other reset function. Include: 

/RESET, Watch dog, LVR reset BOD reset, ICE reset command and the software-chip 

reset function. 
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Multiple Function Port0 Control Register (P0_MFP)  

Register Offset R/W Description Reset Value 

P0_MFP GCR_BA+0x30 R/W P0 multiple function and input type control register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

P0_TYPE[7:0] 

15 14 13 12 11 10 9 8 

P0_ALT[7:0] 

7 6 5 4 3 2 1 0 

P0_MFP[7:0] 

 

Bits Descriptions 

[31:26] Reserved Reserved 

[25] P0_ ALT1[1] 

P0.1 alternate function Selection1 

The pin function of P0.1 depends on P0_MFP[1], P0_ALT[1], and P0_ALT1[1]. 

Refer to P0_ALT[1] for details descriptions. 

[24] P0_ ALT1[0] 

P0.0 alternate function Selection1 

The pin function of P0.0 depends on P0_MFP[0], P0_ALT[0], and P0_ALT1[0]. 

Refer to P0_ALT[0] for details descriptions. 

[23:15] P0_TYPEn 

P0[7:0] input Schmitt Trigger function Enable 

1= Enable P0[7:0] I/O input Schmitt Trigger function. 

0= Disable P0[7:0] I/O input Schmitt Trigger function. 

[15] P0_ ALT[7] 

P0.7 alternate function Selection 

The pin function of P0.7 is depend on P0_MFP[7] and P0_ALT[7]. 

P0_ALT[7] P0_MFP[7] P0.7 function 

0 0 P0.7 

0 1 Reserved 

1 0 SPICLK(SPI) 

1 1 Reserved 
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[14] P0_ ALT[6] 

P0.6 alternate function Selection 

The pin function of P0.6 depends on P0_MFP[6] and P0_ALT[6]. 

P0_ALT[6] P0_MFP[6] P0.6 function 

0 0 P0.6 

0 1 Reserved 

1 0 MISO (SPI) 

1 1 Reserved 

 

[13] P0_ ALT[5] 

P0.5 alternate function Selection 

The pin function of P0.5 is depend on P0_MFP[5] and P0_ALT[5]. 

P0_ALT[5] P0_MFP[5] P0.5 function 

0 0 P0.5 

0 1 Reserved 

1 0 MOSI (SPI) 

1 1 Reserved 
 

[12] P0_ ALT[4] 

P0.4 alternate function Selection 

The pin function of P0.4 depends on P0_MFP[4] and P0_ALT[4]. 

P0_ALT[4] P0_MFP[4] P0.4function 

0 0 P0.4 

0 1 Reserved 

1 0 SPISS(SPI) 

1 1 Reserved 
 

[11] P0_ ALT[3] 

P0.3 alternate function Selection 

The pin function of P0.3 depends on P0_MFP[3] and P0_ALT[3]. 

P0_ALT[3] P0_MFP[3] P0.3function 

0 0 P0.3 

0 1 Reserved 

1 0 RTS(UART) 

1 1 RXD 

 

[10] P0_ ALT[2] P0.2 alternate function Selection 
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The pin function of P0.2 depends on P0_MFP[2] and P0_ALT[2]. 

P0_ALT[2] P0_MFP[2] P0.2function 

0 0 P0.2 

0 1 Reserved 

1 0 CTS(UART) 

1 1 TXD 

 

[9] P0_ ALT[1] 

P0.1 alternate function Selection 

The pin function of P0.1 depends on P0_MFP[1], P0_ALT[1], and P0_ALT1[1]. 

P0_ALT[1] P0_MFP[1] P0.1function 

0 0 P0.1 

0 1 Reserved 

1 0 Reserved 

1 1 Reserved 
 

[8] P0_ ALT[0] 

P0.0 alternate function Selection 

The pin function of P0.0 depends on P0_MFP[0] and P0_ALT[0]. 

P0_ALT[0] P0_MFP[0] P0.0function 

0 0 P0.0 

0 1 Reserved 

1 0 Reserved 

1 1 Reserved 
 

[7:0] P0_MFP[7:0] 

P0 multiple function Selection 

The pin function of P0 depends on P0_MFP and P0_ALT. 

Refer to P0_ALT for details descriptions. 
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Multiple Function Port1 Control Register (P1_MFP)  

Register Offset R/W Description Reset Value 

P1_MFP GCR_BA+0x34 R/W P1 multiple function and input type control register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

P1_TYPE[7:0] 

15 14 13 12 11 10 9 8 

P1_ALT[7:0] 

7 6 5 4 3 2 1 0 

P1_MFP[7:0] 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:16] P1_TYPEn 

P1[7:0] input Schmitt Trigger function Enable 

1= Enable P1[7:0] I/O input Schmitt Trigger function. 

0= Disable P1[7:0] I/O input Schmitt Trigger function. 

[15] P1_ ALT[7] 

P1.7 alternate function Selection 

The pin function of P1.7 depends on P1_MFP[7] and P1_ALT[7]. 

P1_ALT[7] P1_MFP[7] P1.7 function 

0 0 P1.7 

0 1 AIN7(ADC) 

1 0 SPICLK(SPI) 

1 1 Reserved 
 

[14] P1_ ALT[6] 

P1.6 alternate function Selection 

The pin function of P1.6 depends on P1_MFP[6] and P1_ALT[6]. 

P1_ALT[6] P1_MFP[6] P1.6 function 

0 0 P1.6 
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0 1 AIN6(ADC) 

1 0 MISO (SPI) 

1 1 Reserved 
 

[13] P1_ ALT[5] 

P1.5 alternate function Selection 

The pin function of P1.5 depends on P1_MFP[5] and P1_ALT[5]. 

P1_ALT[5] P1_MFP[5] P1.5 function 

0 0 P1.5 

0 1 AIN5(ADC) 

1 0 MOSI (SPI) 

1 1 Reserved 
 

[12] P1_ ALT[4] 

P1.4 alternate function Selection 

The pin function of P1.4 depends on P1_MFP[4] and P1_ALT[4]. 

P1_ALT[4] P1_MFP[4] P1.4function 

0 0 P1.4 

0 1 AIN4(ADC) 

1 0 SPISS(SPI) 

1 1 Reserved 
 

[11] P1_ ALT[3] 

P1.3 alternate function Selection 

The pin function of P1.3 depends on P1_MFP[3] and P1_ALT[3]. 

P1_ALT[3] P1_MFP[3] P1.3function 

0 0 P1.3 

0 1 AIN3(ADC) 

1 0 Reserved 

1 1 Reserved 
 

[10] P1_ ALT[2] 

P1.2 alternate function Selection 

The pin function of P1.2 depends on P1_MFP[2] and P1_ALT[2]. 

P1_ALT[2] P1_MFP[2] P1.2function 

0 0 P1.2 

0 1 AIN2(ADC) 

1 0 Reserved 
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1 1 Reserved 
 

[9] P1_ ALT[1] 

P1.1 alternate function Selection 

The pin function of P1.1 depends on P1_MFP[1] and P1_ALT[1]. 

P1_ALT[1] P1_MFP[1] P1.1function 

0 0 P1.1 

0 1 AIN1(ADC) 

1 0 T3(Timer3) 

1 1 Reserved 
 

[8] P1_ ALT[0] 

P1.0 alternate function Selection 

The pin function of P1.0 depends on P1_MFP[0] and P1_ALT[0]. 

P1_ALT[0] P1_MFP[0] P1.0function 

0 0 P1.0 

0 1 AIN0(ADC) 

1 0 T2(Timer2) 

1 1 Reserved 
 

[7:0] P1_MFP[7:0] 

P1 multiple function Selection 

The pin function of P1 is depending on P1_MFP and P1_ALT. 

Refer to P1_ALT for details descriptions. 
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Multiple Function Port2 Control Register (P2_MFP)  

Register Offset R/W Description Reset Value 

P2_MFP GCR_BA+0x38 R/W P2 multiple function and input type control register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

P2_TYPE[7:0] 

15 14 13 12 11 10 9 8 

P2_ALT[7:0] 

7 6 5 4 3 2 1 0 

P2_MFP[7:0] 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:16] P2_TYPEn 

P2[7:0] input Schmitt Trigger function Enable 

1= Enable P2[7:0] I/O input Schmitt Trigger function. 

0= Disable P2[7:0] I/O input Schmitt Trigger function. 

[15] P2_ ALT[7] 

P2.7 alternate function Selection 

The pin function of P2.7 depends on P2_MFP[7] and P2_ALT[7]. 

P2_ALT[7] P2_MFP[7] P2.7 function 

0 0 P2.7 

0 1 Reserved 

1 0 Reserved 

1 1 Reserved 
 

[14] P2_ ALT[6] 

P2.6 alternate function Selection 

The pin function of P2.6 depends on P2_MFP[6] and P2_ALT[6]. 

P2_ALT[6] P2_MFP[6] P2.6 function 

0 0 P2.6 
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0 1 Reserved 

1 0 Reserved 

1 1 Reserved 
 

[13] P2_ ALT[5] 

P2.5 alternate function Selection 

The pin function of P2.5 depends on P2_MFP[5] and P2_ALT[5]. 

P2_ALT[5] P2_MFP[5] P2.5 function 

0 0 P2.5 

0 1 Reserved 

1 0 Reserved 

1 1 Reserved 
 

[12] P2_ ALT[4] 

P2.4 alternate function Selection 

The pin function of P2.4 depends on P2_MFP[4] and P2_ALT[4]. 

P2_ALT[4] P2_MFP[4] P2.4function 

0 0 P2.4 

0 1 Reserved 

1 0 Reserved 

1 1 Reserved 
 

[11] P2_ ALT[3] 

P2.3 alternate function Selection 

The pin function of P2.3 depends on P2_MFP[3] and P2_ALT[3]. 

P2_ALT[3] P2_MFP[3] P2.3function 

0 0 P2.3 

0 1 Reserved 

1 0 PWM3(PWM 

generator 2) 

1 1 Reserved 
 

[10] P2_ ALT[2] 

P2.2 alternate function Selection 

The pin function of P2.2 depends on P2_MFP[2] and P2_ALT[2]. 

P2_ALT[2] P2_MFP[2] P2.2function 

0 0 P2.2 

0 1 Reserved 
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1 0 PWM2(PWM 
generator 2) 

1 1 Reserved 
 

[9] P2_ ALT[1] 

P2.1 alternate function Selection 

The pin function of P2.1 depends on P2_MFP[1] and P2_ALT[1]. 

P2_ALT[1] P2_MFP[1] P2.1function 

0 0 P2.1 

0 1 Reserved 

1 0 PWM1(PWM 
generator 0) 

1 1 Reserved 
 

[8] P2_ ALT[0] 

P2.0 alternate function Selection 

The pin function of P2.0 depends on P2_MFP[0] and P2_ALT[0]. 

P2_ALT[0] P2_MFP[0] P2.0function 

0 0 P2.0 

0 1 Reserved 

1 0 PWM0(PWM 
generator 0) 

1 1 Reserved 
 

[7:0] P2_MFP[7:0] 

P2 multiple function Selection 

The pin function of P2 depends on P2_MFP and P2_ALT. 

Refer to P2_ALT for details descriptions. 
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Multiple Function Port3 Control Register (P3_MFP)  

Register Offset R/W Description Reset Value 

P3_MFP GCR_BA+0x3C R/W P3 multiple function and input type control register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

P3_TYPE[7:0] 

15 14 13 12 11 10 9 8 

P3_ALT[7:0] 

7 6 5 4 3 2 1 0 

P3_MFP[7:0] 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:16] P3_TYPEn 

P3[7:0] input Schmitt Trigger function Enable 

1= Enable P3[7:0] I/O input Schmitt Trigger function. 

0= Disable P3[7:0] I/O input Schmitt Trigger function. 

[15] P3_ ALT[7] 

P3.7 alternate function Selection 

The pin function of P3.7 is depend on P3_MFP[7] and P3_ALT[7]. 

P3_ALT[7] P3_MFP[7] P3.7 function 

0 0 P3.7 

0 1 Reserved 

1 x Reserved 
 

[14] P3_ ALT[6] 

P3.6 alternate function Selection 

The pin function of P3.6 depends on P3_MFP[6] and P3_ALT[6]. 

P3_ALT[6] P3_MFP[6] P3.6 function 

0 0 P3.6 

0 1 Reserved 

1 0 CKO(Clock Driver 
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output) 

1 1 Reserved 
 

[13] P3_ ALT[5] 

P3.5 alternate function Selection 

The pin function of P3.5 depends on P3_MFP[5] and P3_ALT[5]. 

P3_ALT[5] P3_MFP[5] P3.5 function 

0 0 P3.5 

0 1 T1(Timer1) 

1 0 SCL0(I
2
C0) 

1 1 CKO(Clock Driver 

output) 
 

[12] P3_ ALT[4] 

P3.4 alternate function Selection 

The pin function of P3.4 depends on P3_MFP[4] and P3_ALT[4]. 

P3_ALT[4] P3_MFP[4] P3.4function 

0 0 P3.4 

0 1 T0(Timer0) 

1 0 SDA0(I
2
C0) 

1 1 Reserved 
 

[11] P3_ ALT[3] 

P3.3 alternate function Selection 

The pin function of P3.3 depends on P3_MFP[3] and P3_ALT[3]. 

P3_ALT[3] P3_MFP[3] P3.3function 

0 0 P3.3 

0 1 /INT1 

1 0 Reserved 

1 1 T1EX 
 

[10] P3_ ALT[2] 

P3.2 alternate function Selection 

The pin function of P3.2 depends on P3_MFP[2] and P3_ALT[2]. 

P3_ALT[2] P3_MFP[2] P3.2function 

0 0 P3.2 

0 1 /INT0 

1 0 T0EX 

1 1 Reserved 
 

[9] P3_ ALT[1] P3.1 alternate function Selection 
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 The pin function of P3.1 depends on P3_MFP[1] and P3_ALT[1]. 

P3_ALT[1] P3_MFP[1] P3.1function 

0 0 P3.1 

0 1 TXD(UART) 

1 0 Reserved 

1 1 Reserved 
 

[8] P3_ ALT[0] 

P3.0 alternate function Selection 

The pin function of P3.0 depends on P3_MFP[0] and P3_ALT[0]. 

P3_ALT[0] P3_MFP[0] P3.0function 

0 0 P3.0 

0 1 RXD(UART) 

1 0 Reserved 

1 1 Reserved 
 

[7:0] P3_MFP[7:0] 

P3 multiple function Selection 

The pin function of P3 is depending on P3_MFP and P3_ALT. 

Refer to P3_ALT for details descriptions. 
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Multiple Function Port4 Control Register (P4_MFP)  

Register Offset R/W Description Reset Value 

P4_MFP GCR_BA+0x40 R/W P4 multiple function and input type control register 0x0000_00C0 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

P4_TYPE[7:0] 

15 14 13 12 11 10 9 8 

P4_ALT[7:0] 

7 6 5 4 3 2 1 0 

P4_MFP[7:0] 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:16] P4_TYPEn 

P4[7:0] input Schmitt Trigger function Enable 

1= Enable P4[7:0] I/O input Schmitt Trigger function enable 

0= Disable P4[7:0] I/O input Schmitt Trigger function disable  

[15] P4_ ALT[7] 

P4.7 alternate function Selection 

The pin function of P4.7 depends on P4_MFP[7] and P4_ALT[7]. 

P4_ALT[7] P4_MFP[7] P4.7 function 

0 0 P4.7 

0 1 ICE_DAT(ICE) 

1 x Reserved 
 

[14] P4_ ALT[6] 

P4.6 alternate function Selection 

The pin function of P4.6 depends on P4_MFP[6] and P4_ALT[6]. 

P4_ALT[6] P4_MFP[6] P4.6 function 

0 0 P4.6 

0 1 ICE_CLK(ICE) 

1 X Reserved 
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[13] P4_ ALT[5] 

P4.5 alternate function Selection 

The pin function of P4.5 depends on P4_MFP[5] and P4_ALT[5]. 

P4_ALT[5] P4_MFP[5] P4.5 function 

0 0 P4.5 

0 1 Reserved 

1 0 SDA1(I
2
C1) 

1 1 Reserved 
 

[12] P4_ ALT[4] 

P4.4 alternate function Selection 

The pin function of P4.4 depends on P4_MFP[4] and P4_ALT[4]. 

P4_ALT[4] P4_MFP[4] P4.4 function 

0 0 P4.4 

0 1 Reserved 

1 0 SCL1(I
2
C1) 

1 1 Reserved 
 

[11] P4_ ALT[3] 

P4.3 alternate function Selection 

The pin function of P4.3 depends on P4_MFP[3] and P4_ALT[3]. 

P4_ALT[3] P4_MFP[3] P4.3 function 

0 0 P4.3 

0 1 PWM3(PWM 
generator 2) 

1 x Reserved 
 

[10] P4_ ALT[2] 

P4.2 alternate function Selection 

The pin function of P4.2 depends on P4_MFP[2] and P4_ALT[2]. 

P4_ALT[2] P4_MFP[2] P4.2 function 

0 0 P4.2 

0 1 PWM2(PWM 

generator 2) 

1 x Reserved 
 

[9] P4_ ALT[1] 

P4.1 alternate function Selection 

The pin function of P4.1 depends on P4_MFP[1] and P4_ALT[1]. 

P4_ALT[1] P4_MFP[1] P4.1 function 
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0 0 P4.1 

0 1 PWM1(PWM 
generator 0) 

1 0 T3EX 

1 1 Reserved 
 

[8] P4_ ALT[0] 

P4.0 alternate function Selection 

The pin function of P4.0 depends on P4_MFP[0] and P4_ALT[0]. 

P4_ALT[0] P4_MFP[0] P4.0 function 

0 0 P4.0 

0 1 PWM0(PWM 
generator 0) 

1 0 T2EX 

1 1 Reserved 
 

[7:0] P4_MFP[7:0] 

P4 multiple function Selection 

The pin function of P4 is depending on P4_MFP and P4_ALT. 

Refer to P4_ALT for details descriptions. 
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 Multiple Function Port5 Control Register (P5_MFP)  

Register Offset R/W Description Reset Value 

P5_MFP GCR_BA+0x44 R/W P5 multiple function and input type control register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

P5_TYPE[7:0] 

15 14 13 12 11 10 9 8 

P5_ALT[7:0] 

7 6 5 4 3 2 1 0 

P5_MFP[7:0] 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:16] P5_TYPEn 

P5[7:0] input Schmitt Trigger function Enable 

1= Enable P5[7:0] I/O input Schmitt Trigger function enable 

0= Disable P5[7:0] I/O input Schmitt Trigger function disable  

[11] P5_ ALT[3] 

P5.3 alternate function Selection 

The pin function of P5.3 depends on P5_MFP[3] and P5_ALT[3]. 

P5_ALT[3] P5_MFP[3] P5.3 function 

0 0 P5.3 

0 1 SCL0(I
2
C0) 

1 x Reserved 
 

[10] P5_ ALT[2] 

P5.2 alternate function Selection 

The pin function of P5.2 depends on P5_MFP[2] and P5_ALT[2]. 

P5_ALT[2] P5_MFP[2] P5.2 function 

0 0 P5.2 

0 1 SDA0(I
2
C0) 
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1 x Reserved 
 

[9] P5_ ALT[1] 

P5.1 alternate function Selection 

The pin function of P5.1 depends on P5_MFP[1] and P5_ALT[1]. 

P5_ALT[1] P5_MFP[1] P5.1 function 

0 0 P5.1 

0 1 T1EX 

1 x Reserved 
 

[8] P5_ ALT[0] 

P5.0 alternate function Selection 

The pin function of P5.0 depends on P5_MFP[0] and P5_ALT[0]. 

P5_ALT[0] P5_MFP[0] P5.0 function 

0 0 P5.0 

0 1 T0EX 

1 x Reserved 
 

[7:0] P5_MFP[7:0] 

P5 multiple function Selection 

The pin function of P5 is depending on P5_MFP and P5_ALT. 

Refer to P5_ALT for details descriptions. 
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 Multiple Function Port6 Control Register (P6_MFP)  

Register Offset R/W Description Reset Value 

P6_MFP GCR_BA+0x48 R/W P6 multiple function and input type control register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

P6_TYPE[7:0] 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:16] P6_TYPEn 

P6[7:0] input Schmitt Trigger function Enable 

1= Enable P6[7:0] I/O input Schmitt Trigger function enable 

0= Disable P6[7:0] I/O input Schmitt Trigger function disable  

[15:0] Reserved Reserved 
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Register Write-Protection Control Register (REGWRPROT)  

Some of the system control registers need to be protected to avoid inadvertent write and disturb 
the chip operation. These system control registers are protected after the power on reset till user 
to disable register protection. For user to program these protected registers, a register protection 
disable sequence needs to be followed by a special programming. The register protection disable 
sequence is writing the data ñ59hò, ñ16hò ñ88hò to the register REGWRPROT address at 
0x5000_0100 continuously. Any different data value, different sequence or any other write to 
other address during these three data writing will abort the whole sequence. 

After the protection is disabled, user can check the protection disable bit at address 0x5000_0100 
bit0, ñ1ò is protection disable, ñ0ò is protection enable. Then user can update the target protected 
register value and then write any data to the address ñ0x5000_0100ò to enable register protection. 

Write this register to disable/enable register protection, and reading it to get the REGPROTDIS 
status. 

Register Offset R/W Description Reset Value 

REGWRPROT GCR_BA+0x100 R/W Register Write-Protection Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

REGWRPROT[7:1] 

REGWRPR
OT [0] 

REGPROTD
IS 

 

Bits Descriptions 

[31:16] Reserved Reserved 

[7:0] 
REGWRPRO
T 

Register Write-Protected Code (Write Only) 

Programming a write-protected register, must remove write-protected function by 
programming a sequence of value ñ59hò, ñ16hò, ñ88hò to this field.  

After this sequence is completed, the REGPROTDIS bit will be set to 1 and write-
protected registers can be normal written. 

[0] 
REGPROTDI

S 

Register WriteïProtected Disable index (Read only) 

1 = Protection is disabled for writing protected registers 
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 0 = Protection is enabled for writing protected registers. Any write to the protected 

register is ignored. 

The Write-Protected registers are listed in the table below: 

Registers Address Note 

IPRSTC1 0x5000_0008  

BODCR 0x5000_0018  

PORCR 0x5000_0024  

PWRCON 0x5000_0200 bit[6] is not protected for power wake-up 
interrupt clear 

APBCLK bit[0] 0x5000_0208 bit[0] is watch dog clock enable 

CLKSEL0 0x5000_0210 HCLK and CPU STCLK clock source 

select 

CLKSEL1 bit[1:0] 0x5000_0214 Watch dog clock source select 

NMI_SEL bit[8] 0x5000_0380 NMI interrupt enable 

ISPCON 0x5000_C000 Flash ISP Control 

ISPTRG 0x5000_C010 ISP Trigger Control  

WTCR 0x4000_4000 Watchdog Timer Control  

FATCON 0x5000_C018 Flash Access Window Control 

* Note: For those bits which are write-protected, will be noted asò (write-protected)ò 

beside the description. 
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6.2.7 System Timer (SysTick) 

The Cortex-M0 includes an integrated system timer, SysTick. SysTick provides a simple, 24-bit 
clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The 
counter can be used as a Real Time Operating System (RTOS) tick timer or as a simple counter. 

When system timer is enabled, it will count down from the value in the SysTick Current Value 
Register (SYST_CVR) to zero, and reload (wrap) to the value in the SysTick Reload Value 
Register (SYST_RVR) on the next clock edge, then decrement on subsequent clocks. When the 
counter transitions to zero, the COUNTFLAG status bit is set. The COUNTFLAG bit clears on 
reads. 

The SYST_CVR value is UNKNOWN on reset. Software should write to the register to clear it to 
zero before enabling the feature. This ensures the timer will count from the SYST_RVR value 
rather than an arbitrary value when it is enabled. 

If the SYST_RVR is zero, the timer will be maintained with a current value of zero after it is 
reloaded with this value. This mechanism can be used to disable the feature independently from 
the timer enable bit. 

For more detailed information, please refer to the documents ñARMÈ CortexÊ-M0 Technical 
Reference Manualò and ñARMÈ v6-M Architecture Reference Manualò.  
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  System Timer Control Register Map 6.2.7.1

R: read only, W: write only, R/W: both read and write 

Register Offset R/W Description Reset Value 

SCS_BA = 0xE000_E000 

SYST_CSR SCS_BA+0x10 R/W SysTick Control and Status Register 0x0000_0000 

SYST_RVR SCS_BA+0x14 R/W SysTick Reload value Register 0xXXXX_XXXX 

SYST_CVR SCS_BA+0x18 R/W SysTick Current value Register 0xXXXX_XXXX 

 

SysTick Control and Status SYST_CSR   

Register Offset R/W Description Reset Value 

SYST_CSR SCS_BA+0x10 R/W SysTick Control and Status 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 
COUNTFLA

G 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved CLKSRC TICKINT ENABLE 

 

Bits Descriptions 

[31:17] Reserved Reserved 

[16] COUNTFLAG 

Returns 1 if timer counted to 0 since last time this register was read. 

COUNTFLAG is set by a count transition from 1 to 0. 

COUNTFLAG is cleared on read or by a write to the Current Value register. 

[15:3] Reserved Reserved 

[2] CLKSRC 
1= Core clock used for SysTick. 

0= Clock source is optional, refer to STCLK_S. 
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[1] TICKINT 

1= Counting down to 0 will cause the SysTick exception to be pended. Clearing the 
SysTick Current Value register by a register write in software will not cause SysTick 
to be pended. 

0= Counting down to 0 does not cause the SysTick exception to be pended. Software 
can use COUNTFLAG to determine if a count to zero has occurred. 

[0] ENABLE 
1= The counter will operate in a multi-shot manner 

0= The counter is disabled 
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 SysTick Reload Value Register SYST_RVR   

Register Offset R/W Description Reset Value 

SYST_RVR SCS_BA+0x014 R/W SysTick Reload Value Register 0xXXXX_XXXX 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

RELOAD[23:16] 

15 14 13 12 11 10 9 8 

RELOAD[15:8] 

7 6 5 4 3 2 1 0 

RELOAD[7:0] 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:0] RELOAD Value to load into the Current Value register when the counter reaches 0. 
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SysTick Current Value Register SYST_CVR   

Register Offset R/W Description Reset Value 

SYST_CVR SCS_BA+0x 018 R/W SysTick Current Value Register 0xXXXX_XXXX 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

CURRENT [23:16] 

15 14 13 12 11 10 9 8 

CURRENT [15:8] 

7 6 5 4 3 2 1 0 

CURRENT[7:0] 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:0] CURRENT 
Current counter value. This is the value of the counter at the time it is sampled. The 
counter does not provide read-modify-write protection. The register is write-clear. A 

software write of any value will clear the register to 0. 
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 6.2.8 Nested Vectored Interrupt Controller (NVIC) 

Cortex-M0 provides an interrupt controller as an integral part of the exception mode, named as 
ñNested Vectored Interrupt Controller (NVIC)ò. It is closely coupled to the processor kernel and 
provides following features: 

 ̧ Nested and Vectored interrupt support 

 ̧ Automatic processor state saving and restoration 

 ̧ Dynamic priority changing 

 ̧ Reduced and deterministic interrupt latency 

The NVIC prioritizes and handles all supported exceptions. All exceptions are handled in ñHandler 
Modeò. This NVIC architecture supports 32 (IRQ[31:0]) discrete interrupts with 4 levels of priority. 
All of the interrupts and most of the system exceptions can be configured to different priority 
levels. When an interrupt occurs, the NVIC will compare the priority of the new interrupt to the 
current running oneôs priority. If the priority of the new interrupt is higher than the current one, the 
new interrupt handler will override the current handler. 

When any interrupts is accepted, the starting address of the interrupt service routine (ISR) is 
fetched from a vector table in memory. There is no need to determine which interrupt is accepted 
and branch to the starting address of the correlated ISR by software. While the starting address is 
fetched, NVIC will also automatically save processor state including the registers ñPC, PSR, LR, 
R0~R3, R12ò to the stack. At the end of the ISR, the NVIC will restore the mentioned registers 
from stack and resume the normal execution. Thus it will take less and deterministic time to 
process the interrupt request. 

The NVIC supports ñTail Chainingò which handles back-to-back interrupts efficiently without the 
overhead of states saving and restoration and therefore reduces delay time in switching to 
pending ISR at the end of current ISR. The NVIC also supports ñLate Arrivalò which improves the 
efficiency of concurrent ISRs. When a higher priority interrupt request occurs before the current 
ISR starts to execute (at the stage of state saving and starting address fetching), the NVIC will 
give priority to the higher one without delay penalty. Thus it advances the real-time capability. 

For more detailed information, please refer to the documents ñARM
È
 CortexÊ-M0 Technical 

Reference Manualò and ñARM
È
 v6-M Architecture Reference Manualò. 
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 Exception Model and System Interrupt Map 6.2.8.1

The Table 6.2-3 lists the exception model supported by NuMicro
Ê

 M058S. Software can set four 
levels of priority on some of these exceptions as well as on all interrupts. The highest user-
configurable priority is denoted as ñ0ò and the lowest priority is denoted as ñ3ò. The default priority 
of all the user-configurable interrupts is ñ0ò. Note that priority ñ0ò is treated as the fourth priority on 
the system, after three system exceptions ñResetò, ñNMIò and ñHard Faultò. 

Exception 
Number 

Vector 
Address 

Interrupt 

Number  
(Bit in 
Interrupt 

Registers) 

Interrupt Name Source 
IP Interrupt description 

Power 
Down 
Wakeup 

1-15     System exceptions   

16 0x40 0 BOD_OUT Brown-
Out 

Brown-Out low voltage detected 
interrupt Yes 

17 0x44 1 WDT_INT WDT Watch Dog Timer interrupt Yes 

18 0x48 2 EINT0 GPIO External signal interrupt from 
P3.2 pin Yes 

19 0x4C 3 EINT1 GPIO External signal interrupt from 
P3.3 pin Yes 

20 0x50 4 GP01_INT GPIO External signal interrupt from 
P0[7:0] / P1[7:0] Yes 

21 0x54 5 GP234_INT GPIO 
External interrupt from 

P2[7:0]/P3[7:0]/P4[7:0], except 
P32 and P33 

Yes 

22 0x58 6 PWM_INT 
PWM0~3/

PWM0 
PWM0, PWM1, PWM2 and 

PWM3 interrupt No 

23 0x5C 7 - - - - 

24 0x60 8 TMR0_INT TMR0 Timer 0 interrupt Yes 

25 0x64 9 TMR1_INT TMR1 Timer 1 interrupt Yes 

26 0x68 10 TMR2_INT TMR2 Timer 2 interrupt Yes 

27 0x6C 11 TMR3_INT TMR3 Timer 3 interrupt Yes 

28 0x70 12 UART0_INT UART UART interrupt Yes 

29 0x74 13 - - - - 

30 0x78 14 SPI0_INT SPI SPI interrupt No 

31 0x7C 15 - - - - 

32 0x80 16 GP5_INT GPIO External signal interrupt from 
P5[7:0]  Yes 

33 0x84 17 GP67_INT GPIO External signal interrupt from 
P6[7:0] / P7[1:0] Yes 
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34 0x88 18 I2C0_INT I
2
C0 I

2
C0 interrupt Yes 

35 0x8C 19 I2C1_INT I
2
C1 I

2
C1 interrupt Yes 

36 0x90 20 PWMCAP0_INT PWM0 PWM0 capture interrupt No 

37 0x94 21 PWMCAP1_INT PWM1 PWM1 capture interrupt No 

38 0x98 22 PWMCAP2_INT PWM2 PWM2 capture interrupt No 

39 0x9C 23 PWMCAP3_INT PWM3 PWM3 capture interrupt No 

40-43 0xA0-
0xAC 24-27 - - - - 

44 0xB0 28 PWRWU_INT CLKC 
Clock controller interrupt for chip 

wake up from power-down state Yes 

45-47 0xB4-
0xBC 29-31 - - -   

Table 6.2-2 System Interrupt Map 

 

Exception Name Vector Number Priority 

Reset 1 -3 

NMI 2 -2 

Hard Fault 3 -1 

Reserved 4 ~ 10 Reserved 

SVCall 11 Configurable 

Reserved 12 ~ 13 Reserved 

PendSV 14 Configurable 

SysTick 15 Configurable 

Interrupt (IRQ0 ~ IRQ31) 16 ~ 47 Configurable 

Table 6.2-3 Exception Model 

 

 Vector Table 6.2.8.2

When any interrupts is accepted, the processor will automatically fetch the starting address of the 
interrupt service routine (ISR) from a vector table in memory. For ARMv6-M, the vector table base 
address is fixed at 0x00000000. The vector table contains the initialization value for the stack 
pointer on reset, and the entry point addresses for all exception handlers. The vector number on 
previous page defines the order of entries in the vector table associated with exception handler 
entry as illustrated in previous section. 
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Vector Table Word Offset Description 

0 SP_main ï The Main stack pointer 

Vector Number Exception Entry Pointer using that Vector Number 

Table 6.2-4 Vector Table Format  

 Operation Description 6.2.8.3

NVIC interrupts can be enabled and disabled by writing to their corresponding Interrupt Set-
Enable or Interrupt Clear-Enable register bit-field. The registers use a write-1-to-enable and write-
1-to-clear policy, both registers reading back the current enabled state of the corresponding 
interrupts. When an interrupt is disabled, interrupt assertion will cause the interrupt to become 
Pending, however, the interrupt will not activate. If an interrupt is Active when it is disabled, it 
remains in its Active state until cleared by reset or an exception return. Clearing the enable bit 
prevents new activations of the associated interrupt. 

NVIC interrupts can be pended/un-pended using a complementary pair of registers to those used 
to enable/disable the interrupts, named the Set-Pending Register and Clear-Pending Register 
respectively. The registers use a write-1-to-enable and write-1-to-clear policy, both registers 
reading back the current pended state of the corresponding interrupts. The Clear-Pending 
Register has no effect on the execution status of an Active interrupt. 

NVIC interrupts are prioritized by updating an 8-bit field within a 32-bit register (each register 
supporting four interrupts). 

The general registers associated with the NVIC are all accessible from a block of memory in the 
System Control Space and will be described in next section. 
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  NVIC Control Registers 6.2.8.4

R: read only, W: write only, R/W: both read and write 

Register Offset R/W Description Reset Value 

SCS_BA = 0xE000_E000 

NVIC_ISER SCS_BA+0x100 R/W IRQ0 ~ IRQ31 Set-Enable Control Register 0x0000_0000 

NVIC_ICER SCS_BA+0x180 R/W IRQ0 ~ IRQ31 Clear-Enable Control Register 0x0000_0000 

NVIC_ISPR SCS_BA+0x200 R/W IRQ0 ~ IRQ31 Set-Pending Control Register 0x0000_0000 

NVIC_ICPR SCS_BA+0x280 R/W IRQ0 ~ IRQ31 Clear-Pending Control Register 0x0000_0000 

NVIC_IPR0 SCS_BA+0x400 R/W IRQ0 ~ IRQ3 Priority Control Register 0x0000_0000 

NVIC_IPR1 SCS_BA+0x404 R/W IRQ4 ~ IRQ7 Priority Control Register 0x0000_0000 

NVIC_IPR2 SCS_BA+0x408 R/W IRQ8 ~ IRQ11 Priority Control Register 0x0000_0000 

NVIC_IPR3 SCS_BA+0x40C R/W IRQ12 ~ IRQ15 Priority Control Register 0x0000_0000 

NVIC_IPR4 SCS_BA+0x410 R/W IRQ16 ~ IRQ19 Priority Control Register 0x0000_0000 

NVIC_IPR5 SCS_BA+0x414 R/W IRQ20 ~ IRQ23 Priority Control Register 0x0000_0000 

NVIC_IPR6 SCS_BA+0x418 R/W IRQ24 ~ IRQ27 Priority Control Register 0x0000_0000 

NVIC_IPR7 SCS_BA+0x41C R/W IRQ28 ~ IRQ31 Priority Control Register 0x0000_0000 

 

 

IRQ0 ~ IRQ31 Set-Enable Control Register NVIC_ISER   

Register Offset R/W Description Reset Value 

NVIC_ISER SCS_BA+0x100 R/W IRQ0 ~ IRQ31 Set-Enable Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

SETENA[31:24] 

23 22 21 20 19 18 17 16 

SETENA [23:16] 

15 14 13 12 11 10 9 8 

SETENA [15:8] 

7 6 5 4 3 2 1 0 
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SETENA[7:0] 

 

Bits Descriptions 

[31:0] SETENA 

Enable one or more interrupts within a group of 32. Each bit represents an interrupt 

number from IRQ0 ~ IRQ31 (Vector number from 16 ~ 47).  

Writing 1 will enable the associated interrupt. 

Writing 0 has no effect. 

The register reads back with the current enable state. 
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 IRQ0 ~ IRQ31 Clear-Enable Control Register (NVIC_ICER)  

Register Offset R/W Description Reset Value 

NVIC_ICER SCS_BA+0x180 R/W IRQ0 ~ IRQ31 Clear-Enable Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

CLRENA[31:24] 

23 22 21 20 19 18 17 16 

CLRENA [23:16] 

15 14 13 12 11 10 9 8 

CLRENA [15:8] 

7 6 5 4 3 2 1 0 

CLRENA[7:0] 

 

Bits Descriptions 

[31:0] CLRENA 

Disable one or more interrupts within a group of 32. Each bit represents an interrupt 

number from IRQ0 ~ IRQ31 (Vector number from 16 ~ 47).  

Writing 1 will disable the associated interrupt. 

Writing 0 has no effect. 

The register reads back with the current enable state. 
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IRQ0 ~ IRQ31 Set-Pending Control Register NVIC_ISPR   

Register Offset R/W Description Reset Value 

NVIC_ISPR SCS_BA+0x200 R/W IRQ0 ~ IRQ31 Set-Pending Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

SETPEND[31:24] 

23 22 21 20 19 18 17 16 

SETPEND [23:16] 

15 14 13 12 11 10 9 8 

SETPEND [15:8] 

7 6 5 4 3 2 1 0 

SETPEND [7:0] 

 

Bits Descriptions 

[31:0] SETPEND 

Writing 1 to a bit pends the associated interrupt under software control. Each bit 

represents an interrupt number from IRQ0 ~ IRQ31 (Vector number from 16 ~ 47). 

Writing 0 has no effect. 

The register reads back with the current pending state. 
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 IRQ0 ~ IRQ31 Clear-Pending Control Register NVIC_ICPR   

Register Offset R/W Description Reset Value 

NVIC_ICPR SCS_BA+0x280 R/W IRQ0 ~ IRQ31 Clear-Pending Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

CLRPEND [31:24] 

23 22 21 20 19 18 17 16 

CLRPEND [23:16] 

15 14 13 12 11 10 9 8 

CLRPEND [15:8] 

7 6 5 4 3 2 1 0 

CLRPEND [7:0] 

 

Bits Descriptions 

[31:0] CLRPEND 

Writing 1 to a bit un-pends the associated interrupt under software control. Each bit 

represents an interrupt number from IRQ0 ~ IRQ31 (Vector number from 16 ~ 47). 

Writing 0 has no effect. 

The register reads back with the current pending state. 
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IRQ0 ~ IRQ3 Interrupt Priority Register NVIC_IPR0   

Register Offset R/W Description Reset Value 

NVIC_IPR0 SCS_BA+0x400 R/W IRQ0 ~ IRQ3 Interrupt Priority Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

PRI_3 Reserved 

23 22 21 20 19 18 17 16 

PRI_2 Reserved 

15 14 13 12 11 10 9 8 

PRI_1 Reserved 

7 6 5 4 3 2 1 0 

PRI_0 Reserved 

 

Bits Descriptions 

[31:30] PRI_3 
Priority of IRQ3 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_2 
Priority of IRQ2 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[15:14] PRI_1 
Priority of IRQ1 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[7:6] PRI_0 
Priority of IRQ0 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 
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 IRQ4 ~ IRQ7 Interrupt Priority Register NVIC_IPR1   

Register Offset R/W Description Reset Value 

NVIC_IPR1 SCS_BA+0x404 R/W IRQ4 ~ IRQ7 Interrupt Priority Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

PRI_7 Reserved 

23 22 21 20 19 18 17 16 

PRI_6 Reserved 

15 14 13 12 11 10 9 8 

PRI_5 Reserved 

7 6 5 4 3 2 1 0 

PRI_4 Reserved 

 

Bits Descriptions 

[31:30] PRI_7 
Priority of IRQ7 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_6 
Priority of IRQ6 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[15:14] PRI_5 
Priority of IRQ5 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[7:6] PRI_4 
Priority of IRQ4 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 
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IRQ8 ~ IRQ11 Interrupt Priority Register NVIC_IPR2   

Register Offset R/W Description Reset Value 

NVIC_IPR2 SCS_BA+0x408 R/W IRQ8 ~ IRQ11 Interrupt Priority Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

PRI_11 Reserved 

23 22 21 20 19 18 17 16 

PRI_10 Reserved 

15 14 13 12 11 10 9 8 

PRI_9 Reserved 

7 6 5 4 3 2 1 0 

PRI_8 Reserved 

 

Bits Descriptions 

[31:30] PRI_11 
Priority of IRQ11 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_10 
Priority of IRQ10 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[15:14] PRI_9 
Priority of IRQ9 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[7:6] PRI_8 
Priority of IRQ8 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 
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 IRQ12 ~ IRQ15 Interrupt Priority Register NVIC_IPR3   

Register Offset R/W Description Reset Value 

NVIC_IPR3 SCS_BA+0x40C R/W IRQ12 ~ IRQ15 Interrupt Priority Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

PRI_15 Reserved 

23 22 21 20 19 18 17 16 

PRI_14 Reserved 

15 14 13 12 11 10 9 8 

PRI_13 Reserved 

7 6 5 4 3 2 1 0 

PRI_12 Reserved 

 

Bits Descriptions 

[31:30] PRI_15 
Priority of IRQ15 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_14 
Priority of IRQ14 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[15:14] PRI_13 
Priority of IRQ13 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[7:6] PRI_12 
Priority of IRQ12 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

 

  



NuMicroã M058S Technical Reference Manual 

 
 

 

Nov 06, 2013 Page 79 of 367 Revision 1.02 

N
U
M
I
C
R
O
Ê
 

M
0
5
8
S

 S
E

R
IE

S
 T

E
C

H
N

IC
A

L
 R

E
F

E
R

E
N

C
E

 M
A

N
U

A
L
 

IRQ16 ~ IRQ19 Interrupt Priority Register NVIC_IPR4   

Register Offset R/W Description Reset Value 

NVIC_IPR4 SCS_BA+ 0x410 R/W IRQ16 ~ IRQ19 Interrupt Priority Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

PRI_19 Reserved 

23 22 21 20 19 18 17 16 

PRI_18 Reserved 

15 14 13 12 11 10 9 8 

PRI_17 Reserved 

7 6 5 4 3 2 1 0 

PRI_16 Reserved 

 

Bits Descriptions 

[31:30] PRI_19 
Priority of IRQ19 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_18 
Priority of IRQ18 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[15:14] PRI_17 
Priority of IRQ17 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[7:6] PRI_16 
Priority of IRQ16 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 
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 IRQ20 ~ IRQ23 Interrupt Priority Register NVIC_IPR5   

Register Offset R/W Description Reset Value 

NVIC_IPR5 SCS _BA + 0x414 R/W IRQ20 ~ IRQ23 Interrupt Priority Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

PRI_23 Reserved 

23 22 21 20 19 18 17 16 

PRI_22 Reserved 

15 14 13 12 11 10 9 8 

PRI_21 Reserved 

7 6 5 4 3 2 1 0 

PRI_20 Reserved 

 

Bits Descriptions 

[31:30] PRI_23 
Priority of IRQ23 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_22 
Priority of IRQ22 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[15:14] PRI_21 
Priority of IRQ21 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[7:6] PRI_20 
Priority of IRQ20 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 
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IRQ24 ~ IRQ27 Interrupt Priority Register NVIC_IPR6   

Register Offset R/W Description Reset Value 

NVIC_IPR6 SCS_BA+0x418 R/W IRQ24 ~ IRQ27 Interrupt Priority Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

PRI_27 Reserved 

23 22 21 20 19 18 17 16 

PRI_26 Reserved 

15 14 13 12 11 10 9 8 

PRI_25 Reserved 

7 6 5 4 3 2 1 0 

PRI_24 Reserved 

 

Bits Descriptions 

[31:30] PRI_27 
Priority of IRQ27 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_26 
Priority of IRQ26 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[15:14] PRI_25 
Priority of IRQ25 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[7:6] PRI_24 
Priority of IRQ24 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 
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 IRQ28 ~ IRQ31 Interrupt Priority Register NVIC_IPR7   

Register Offset R/W Description Reset Value 

NVIC_IPR7 SCS_BA+0x41C R/W IRQ28 ~ IRQ31 Interrupt Priority Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

PRI_31 Reserved 

23 22 21 20 19 18 17 16 

PRI_30 Reserved 

15 14 13 12 11 10 9 8 

PRI_29 Reserved 

7 6 5 4 3 2 1 0 

PRI_28 Reserved 

 

Bits Descriptions 

[31:30] PRI_31 
Priority of IRQ31 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_30 
Priority of IRQ30 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[15:14] PRI_29 
Priority of IRQ29 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[7:6] PRI_28 
Priority of IRQ28 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 
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 Interrupt Source Control Registers 6.2.8.5

Besides the interrupt control registers associated with the NVIC, NuMicro
Ê

 M058S also 
implement some specific control registers to facilitate the interrupt functions, including ñinterrupt 
source identifyò, òNMI source selectionò and ñinterrupt test modeò. They are described as below. 

 

R: read only, W: write only, R/W: both read and write 

Register Offset R/W Description Reset Value 

INT_BA = 0x5000_0300 

 IRQ0_SRC INT_BA+0x00 R IRQ0 (BOD) interrupt source identity 0xXXXX_XXXX 

 IRQ1_SRC INT_BA+0x04 R IRQ1 (WDT) interrupt source identity 0xXXXX_XXXX 

 IRQ2_SRC INT_BA+0x08 R IRQ2 (EINT0) interrupt source identity 0xXXXX_XXXX 

 IRQ3_SRC INT_BA+0x0C R IRQ3 (EINT1) interrupt source identity 0xXXXX_XXXX 

 IRQ4_SRC INT_BA+0x10 R IRQ4 (P0/1) interrupt source identity 0xXXXX_XXXX 

 IRQ5_SRC INT_BA+0x14 R IRQ5 (P2/3/4) interrupt source identity 0xXXXX_XXXX 

 IRQ6_SRC INT_BA+0x18 R IRQ6 (PWM) interrupt source identity 0xXXXX_XXXX 

 IRQ7_SRC INT_BA+0x1C Reserved Reserved 0xXXXX_XXXX 

 IRQ8_SRC INT_BA+0x20 R IRQ8 (TMR0) interrupt source identity 0xXXXX_XXXX 

 IRQ9_SRC INT_BA+0x24 R IRQ9 (TMR1) interrupt source identity 0xXXXX_XXXX 

 
IRQ10_SRC INT_BA+0x28 

R IRQ10 (TMR2) interrupt source identity 0xXXXX_XXXX 

 
IRQ11_SRC INT_BA+0x2C 

R IRQ11 (TMR3) interrupt source identity 0xXXXX_XXXX 

 
IRQ12_SRC INT_BA+0x30 

R IRQ12 (URT) interrupt source identity 0xXXXX_XXXX 

 

IRQ13_SRC INT_BA+0x34 
Reserved Reserved 0xXXXX_XXXX 

 
IRQ14_SRC INT_BA+0x38 

R IRQ14 (SPI) interrupt source identity 0xXXXX_XXXX 

 
IRQ15_SRC INT_BA+0x3C 

Reserved Reserved 0xXXXX_XXXX 

 
IRQ16_SRC INT_BA+0x40 

R IRQ16 (P5) interrupt source identity 0xXXXX_XXXX 

 

IRQ17_SRC INT_BA+0x44 
R IRQ17 (P6/7) interrupt source identity 0xXXXX_XXXX 

 

IRQ18_SRC INT_BA+0x48 
R IRQ18 (I

2
C0) interrupt source identity 0xXXXX_XXXX 
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IRQ19_SRC INT_BA+0x4C 
R IRQ19 (I

2
C1) interrupt source identity 0xXXXX_XXXX 

 
IRQ20_SRC INT_BA+0x50 

R IRQ20 (PWMCAP0) interrupt source identity 0xXXXX_XXXX 

 
IRQ21_SRC INT_BA+0x54 

R IRQ21(PWMCAP1) interrupt source identity 0xXXXX_XXXX 

 
IRQ22_SRC INT_BA+0x58 

R IRQ22 (PWMCAP2) interrupt source identity 0xXXXX_XXXX 

 

IRQ23_SRC INT_BA+0x5C 
R IRQ23 (PWMCAP3) interrupt source identity 0xXXXX_XXXX 

 
IRQ24_SRC INT_BA+0x60 

Reserved Reserved 0xXXXX_XXXX 

 
IRQ25_SRC INT_BA+0x64 

Reserved Reserved 0xXXXX_XXXX 

 
IRQ26_SRC INT_BA+0x68 

Reserved Reserved 0xXXXX_XXXX 

 

IRQ27_SRC INT_BA+0x6C 
Reserved Reserved 0xXXXX_XXXX 

 

IRQ28_SRC INT_BA+0x70 
R IRQ28 (PWRWU) interrupt source identity 0xXXXX_XXXX 

 
IRQ29_SRC INT_BA+0x74 

Reserved Reserved 0xXXXX_XXXX 

 
IRQ30_SRC INT_BA+0x78 

Reserved Reserved 0xXXXX_XXXX 

 
IRQ31_SRC INT_BA+0x7C 

Reserved Reserved 0xXXXX_XXXX 

 NMI_SEL INT_BA+0x80 R/W NMI source interrupt select control register 0x0000_0000 

 MCU_IRQ INT_BA+0x84 R/W MCU IRQ Number identity register 0x0000_0000 
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Interrupt Source Identity Register (IRQn_SRC)  

Register Offset R/W Description Reset Value 

 IRQn_SRC 

INT_BA+0x00 

éé.. 

INT_BA+0x7C 

R 

MCU IRQ0 (BOD) interrupt source identity 

 

MCU IRQ31 (Reserved) interrupt source identity 

0xXXXX_XXXX 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved INT_SRC[3] INT_SRC[2:0] 

 

Address INT-Num Bits Descriptions 

INT_BA+0x00 0 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0 : BOD_INT 

INT_BA+0x04 1 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0 : WDT_INT 

INT_BA+0x08 2 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0: EINT0 ï external interrupt 0 from P3.2 

INT_BA+0x0C 3 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0: EINT1 ï external interrupt 1 from P3.3 

INT_BA+0x10 4 [2:0] 

Bit2 = 0 

Bit1: P1_INT 

Bit0: P0_INT 

INT_BA+0x14 5 [2:0] 

Bit2: P4_INT 

Bit1: P3_INT 

Bit0: P2_INT 
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INT_BA+0x18 6 [3:0] 

Bit3: PWM3_INT 

Bit2: PWM2_INT 

Bit1: PWM1_INT 

Bit0: PWM0_INT 

INT_BA+0x1C 7 [2:0] Reserved 

INT_BA+0x20 8 [2:0] 

Bit2 = 0 

Bit1 = 0  

Bit0: TMR0_INT 

INT_BA+0x24 9 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0: TMR1_INT 

INT_BA+0x28 10 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0: TMR2_INT 

INT_BA+0x2C 11 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0: TMR3_INT 

INT_BA+0x30 12 [2:0] 

Bit2 = 0  

Bit1 = 0  

Bit0: URT_INT 

INT_BA+0x34 13 [2:0] Reserved 

INT_BA+0x38 14 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0: SPI0_INT 

INT_BA+0x3C 15 [2:0] Reserved 

INT_BA+0x40 16 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0: P5_INT 

INT_BA+0x44 17 [2:0] 

Bit2 = 0 

Bit1: P7_INT 

Bit0: P6_INT 

INT_BA+0x48 18 [2:0] 
Bit2 = 0  

Bit1 = 0 
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Bit0: I2C0_INT 

INT_BA+0x4C 19 [2:0] 

Bit2 = 0  

Bit1 = 0 

Bit0: I2C1_INT 

INT_BA+0x50 20 [2:0] 

Bit2 = 0 

Bit1 = 0  

Bit0: PWMCAP0_INT 

INT_BA+0x54 21 [2:0] 

Bit2 = 0 

Bit1 = 0  

Bit0: PWMCAP1_INT 

INT_BA+0x58 22 [2:0] 

Bit2 = 0 

Bit1 = 0  

Bit0: PWMCAP2_INT 

INT_BA+0x5C 23 [2:0] 

Bit2 = 0 

Bit1 = 0  

Bit0: PWMCAP3_INT 

INT_BA+0x60 24 [2:0] Reserved 

INT_BA+0x64 25 [2:0] Reserved 

INT_BA+0x68 26 [2:0] Reserved 

INT_BA+0x6C 27 [2:0] Reserved 

INT_BA+0x70 28 [2:0] 

Bit2 = 0 

Bit1 = 0 

Bit0: PWRWU_INT 

INT_BA+0x74 29 [2:0] Reserved 

INT_BA+0x78 30 [2:0] Reserved 

INT_BA+0x7C 31 [2:0] Reserved 
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 NMI Interrupt Source Select Control Register (NMI_SEL)  

Register Offset R/W Description Reset Value 

 NMI_SEL INT_BA+0x80 R/W NMI source interrupt select control register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved NMI_EN 

7 6 5 4 3 2 1 0 

Reserved NMI_SEL[4:0] 

 

Bits Descriptions 

[31:5] Reserved Reserved 

[8] NMI_EN 

NMI interrupt enable (write-protection bit) 

1 = Enable NMI interrupt 

0 = Disable NMI interrupt 

This bit is the protected bit. It means programming this needs to write ñ59hò, ñ16hò, ñ88hò 

to address 0x5000_0100 to disable register protection. Reference the register 
REGWRPROT at address GCR_BA+0x100 

[4:0] NMI_SEL 

NMI interrupt source selection 

The NMI interrupt to Cortex-M0 can be selected from one of the interrupt[31:0] 

The NMI_SEL bit[4:0] used to select the NMI interrupt source 
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MCU Interrupt Request Source Register (MCU_IRQ)  

Register Offset R/W Description Reset Value 

MCU_IRQ INT_BA+0x84 R/W MCU Interrupt Request Source  Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

MCU_IRQ[31:24] 

23 22 21 20 19 18 17 16 

MCU_IRQ[23:16] 

15 14 13 12 11 10 9 8 

MCU_IRQ[15:8] 

7 6 5 4 3 2 1 0 

MCU_IRQ[7:0] 

 

Bits Descriptions 

[31:0] MCU_IRQ 

MCU IRQ Source Register 

The MCU_IRQ collects all the interrupts from the peripherals and generates the 
synchronous interrupt to Cortex-M0 core. There are two modes to generate interrupt to 

Cortex-M0, the normal mode and test mode. 

The MCU_IRQ collects all interrupts from each peripheral and synchronizes them then 
interrupts the Cortex-M0. 

When the MCU_IRQ[n] is ñ0ò, set MCU_IRQ[n] ñ1ò will generate an interrupt to 
Cortex_M0 NVIC[n]. 

When the MCU_IRQ[n] is ñ1ò (mean an interrupt is assert), set 1 to the MCU_IRQ[n] will 

clear the interrupt and set MCU_IRQ[n] ñ0ò : no any effect 
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 6.2.9 System Controller Registers Map 

Cortex-M0 status and operating mode control are managed System Control Registers. Including 
CPUID, Cortex-M0 interrupt priority and Cortex-M0power management can be controlled through 
these system control register 

For more detailed information, please refer to the documents ñARM
È
 CortexÊ-M0 Technical 

Reference Manualò and ñARM
È
 v6-M Architecture Reference Manualò. 

R: read only, W: write only, R/W: both read and write 

Register Offset R/W Description Reset Value 

SCS_BA = 0xE000_E000 

CPUID SCS_BA+ 0xD00 R CPUID Base Register 0x410CC200 

ICSR SCS_BA+ 0xD04 R/W Interrupt Control State Register 0x0000_0000 

AIRCR SCS_BA+ 0xD0C R/W Application Interrupt and Reset Control Register 
0xFA05_000

0 

SCR SCS_BA+ 0xD10 R/W System Control Register 0x0000_0000 

SHPR2 SCS_BA+ 0xD1C R/W System Handler Priority Register 2 0x0000_0000 

SHPR3 SCS_BA+ 0xD20 R/W System Handler Priority Register 3 0x0000_0000 
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CPUID Base Register (CPUID)  

Register Offset R/W Description Reset Value 

CPUID SCS_BA + 0xD00 R CPUID Register 0x410CC200 

 

31 30 29 28 27 26 25 24 

IMPLEMENTER[7:0] 

23 22 21 20 19 18 17 16 

Reserved PART[3:0] 

15 14 13 12 11 10 9 8 

PARTNO[11:4] 

7 6 5 4 3 2 1 0 

PARTNO[3:0] REVISION[3:0] 

 

Bits Descriptions 

[31:24] IMPLEMENTER Implementer code assigned by ARM. ( ARM = 0x41) 

[23:20] Reserved Reserved 

[19:16] PART Reads as 0xC for ARMv6-M parts 

[15:4] PARTNO Reads as 0xC20. 

[3:0] REVISION Reads as 0x0 
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 Interrupt Control State Register (ICSR)  

Register Offset R/W Description Reset Value 

ICSR SCS_BA +0xD04 R/W Interrupt Control State Register 0x00000000 

 

31 30 29 28 27 26 25 24 

NMIPENDSET Reserved PENDSVSET PENDSVCLR PENDSTSET PENDSTCLR Reserved 

23 22 21 20 19 18 17 16 

ISRPREEMPT ISRPENDING Reserved VECTPENDING[5:4] 

15 14 13 12 11 10 9 8 

VECTPENDING[3:0] Reserved 

7 6 5 4 3 2 1 0 

Reserved VECTACTIVE[5:0] 

 

Bits Descriptions 

[31] NMIPENDSET 

NMI set-pending bit 

Write: 

0 = no effect 

1 = changes NMI exception state to pending. 

Read: 

0 = NMI exception is not pending 

1 = NMI exception is pending. 

Because NMI is the highest-priority exception, normally the processor enters the NMI 

exception handler as soon as it detects a write of 1 to this bit. Entering the handler 
then clears this bit to 0. This means a read of this bit by the NMI exception handler 
returns 1 only if the NMI signal is reasserted while the processor is executing that 

handler. 

[30:29] Reserved Reserved 

[28] PENDSVSET 

PendSV set-pending bit. 

Write: 

0 = no effect 

1 = changes PendSV exception state to pending. 

Read: 

0 = PendSV exception is not pending 

1 = PendSV exception is pending. 

Writing 1 to this bit is the only way to set the PendSV exception state to pending. 
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[27] PENDSVCLR 

PendSV clear-pending bit. 

Write: 

0 = no effect 

1 = removes the pending state from the PendSV exception. 

This is a write only bit. When you want to clear PENDSV bit, you must ñwrite 0 to 
PENDSVSET and write 1 to PENDSVCLRò at the same time. 

[26] PENDSTSET 

SysTick exception set-pending bit. 

Write: 

0 = no effect 

1 = changes SysTick exception state to pending. 

Read: 

0 = SysTick exception is not pending 

1 = SysTick exception is pending. 

[25] PENDSTCLR 

SysTick exception clear-pending bit. 

Write: 

0 = no effect 

1 = removes the pending state from the SysTick exception. 

This is a write only bit. When you want to clear PENDST bit, you must ñwrite 0 to 
PENDSTSET and write 1 to PENDSTCLRò at the same time. 

[24] Reserved Reserved 

[23] ISRPREEMPT 

If set, a pending exception will be serviced on exit from the debug halt state. 

This is a read only bit. 

[22] ISRPENDING 

Interrupt pending flag, excluding NMI and Faults: 

0 = interrupt not pending 

1 = interrupt pending. 

This is a read only bit. 

[21:18] Reserved Reserved 

[17:12] VECTPENDING 

Indicates the exception number of the highest priority pending enabled exception: 

0 = no pending exceptions 

Nonzero = the exception number of the highest priority pending enabled exception. 

[11:6] Reserved Reserved 

[5:0] VECTACTIVE 

Contains the active exception number 

0 = Thread mode 

Nonzero = The exception number of the currently active exception. 
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 Application Interrupt and Reset Control Register (AIRCR)  

Register Offset R/W Description Reset Value 

AIRCR SCS_BA+0xD0C R/W Application Interrupt and Reset Control Register 0xFA05_0000 

 

31 30 29 28 27 26 25 24 

VECTORKEY[15:8] 

23 22 21 20 19 18 17 16 

VECTORKEY[7:0] 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved 
SYSRESET

REQ 
VECTCLKA

CTIVE 
Reserved 

 

Bits Descriptions 

[31:16] VECTORKEY When write this register, this field should be 0x05FA, otherwise the write action will 
be unpredictable. 

[15:3] Reserved Reserved 

[2] SYSRESETREQ 

Writing this bit 1 will cause a reset signal to be asserted to the chip to indicate a 

reset is requested. 

The bit is a write only bit and self-clears as part of the reset sequence. 

[1] VECTCLRACTIVE 

Set this bit to 1 will clears all active state information for fixed and configurable 

exceptions. 

The bit is a write only bit and can only be written when the core is halted. 

Note: It is the debuggerôs responsibility to re-initialize the stack. 

[0] Reserved Reserved 
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System Control Register (SCR)  

Register Offset R/W Description Reset Value 

SCR SCS_BA+0xD10 R/W System Control Register 0x00000000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved 
SEVONPEN

D 
Reserved 

SLEEPDEE
P 

SLEEPONE
XIT 

Reserved 

 

Bits Descriptions 

[31:5] Reserved Reserved 

[4] SEVONPEND 

Send Event on Pending bit: 

0 = only enabled interrupts or events can wake-up the processor, disabled interrupts are 

excluded 

1 = enabled events and all interrupts, including disabled interrupts, can wake-up the 
processor. 

When an event or interrupt enters pending state, the event signal wakes up the processor 
from WFE. If the processor is not waiting for an event, the event is registered and affects 
the next WFE. 

The processor also wakes up on execution of an SEV instruction or an external event. 

[3] Reserved Reserved 

[2] SLEEPDEEP 

Controls whether the processor uses sleep or deep sleep as its low power mode: 

0 = sleep 

1 = deep sleep 

[1] SLEEPONEXIT 

Indicates sleep-on-exit when returning from Handler mode to Thread mode: 

0 = do not sleep when returning to Thread mode. 

1 = enter sleep, or deep sleep, on return from an ISR to Thread mode. 

Setting this bit to 1 enables an interrupt driven application to avoid returning to an empty 
main application. 

[0] Reserved Reserved 

System Handler Priority Register 2 (SHPR2)  
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Register Offset R/W Description Reset Value 

SHPR2 SCS_BA + 0xD1C R/W System Handler Priority Register 2 0x00000000 

 

31 30 29 28 27 26 25 24 

PRI_11 Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved 

 

Bits Descriptions 

[31:30] PRI_11 
Priority of system handler 11 ï SVCall 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

 

  



NuMicroã M058S Technical Reference Manual 

 
 

 

Nov 06, 2013 Page 97 of 367 Revision 1.02 

N
U
M
I
C
R
O
Ê
 

M
0
5
8
S

 S
E

R
IE

S
 T

E
C

H
N

IC
A

L
 R

E
F

E
R

E
N

C
E

 M
A

N
U

A
L
 

System Handler Priority Register 3 (SHPR3)  

Register Offset R/W Description Reset Value 

SHPR3 SCS_BA + 0xD20 R/W System Handler Priority Register 3 0x00000000 

 

31 30 29 28 27 26 25 24 

PRI_15 Reserved 

23 22 21 20 19 18 17 16 

PRI_14 Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved 

 

Bits Descriptions 

[31:30] PRI_15 
Priority of system handler 15 ï SysTick 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 

[23:22] PRI_14 
Priority of system handler 14 ï PendSV 

ñ0ò denotes the highest priority and ñ3ò denotes lowest priority 
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 6.3  Clock Controller  

6.3.1 Overview 

The clock controller generates the clocks for the whole chip, including system clocks and all 
peripheral clocks. The clock controller also implements the power control function with the 
individually clock ON/OFF control, clock source selection and clock divider. The chip will not enter 
power-down mode until CPU sets the power down enable bit (PWR_DOWN_EN) and Cortex-M0 
core executes the WFI instruction. After that, chip enter power-down mode and wait for wake-up 
interrupt source triggered to leave power-down mode. In the power down mode, the clock 
controller turns off the external crystal and internal 22.1184 MHz oscillator to reduce the overall 
system power consumption. 

6.3.2 Clock Generator Block Diagram 

The clock generator consists of 4 sources which list below: 

 ̧ One external 4~24 MHz crystal 

 ̧ One internal 22.1184 MHz RC oscillator  

 ̧ One programmable PLL FOUT(PLL source consists of external 4~24 MHz crystal and 
internal 22.1184M) 

 ̧ One internal 10 kHz oscillator 
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1

0

PLLCON[19]

22.1184 

MHz

4~12 

MHz

PLLFOUT

111

011

010

001

4~24 MHz

Reserved

4~24 MHz

HCLK

22.1184 MHz

000

1/2

1/2

1/2

CLKSEL0[5:3]

1

0
SysTick

TMR 3

ADC

UART

I2C1

I2C

SPI 

FDIV

PWM 0-1

WDT

PWM 2-3

TMR 0

TMR 1

TMR 2

CPU

FMC

10 kHz

111

010

001

000

HCLK

Reserved

4~24 MHz

111

011

010

001

PLLFOUT

Reserved

4~24 MHz

10 kHz

22.1184 MHz

000

CLKSEL0[2:0]

SYST_CSR[2]

CPUCLK

1/(HCLK_N+1)

PCLK

CPUCLK

HCLK

11

01

00

PLLFOUT

4~24 MHz

HCLK

CLKSEL1[3:2]

22.1184 MHz

CLKSEL1[22:20]

CLKSEL1[18:16]

CLKSEL1[14:12]

CLKSEL1[10:8]

11

10

01

00

HCLK

4~24 MHz

22.1184 MHz

Reserved

CLKSEL1[31:28]

22.1184 MHz

BOD
10 kHz

1/(ADC_N+1)

11

10

CLKSEL1[1:0]

HCLK
1/2048

1/(UART_N+1)

22.1184 MHz

4~24 MHz

01
Reserved

11

01

00

PLLFOUT

4~24 MHz

22.1184 MHz

CLKSEL1[25:24]

22.1184 MHz

10

 

Figure 6.3-1 Clock generator block diagram  



NuMicroã M058S Technical Reference Manual 

 

 
 

Nov 06, 2013 Page 100 of 367 Revision 1.02 

N
U
M
I
C
R
O
Ê
 

M
0
5
8
S

 S
E

R
IE

S
 T

E
C

H
N

IC
A

L
 R

E
F

E
R

E
N

C
E

 M
A

N
U

A
L
 6.3.3 System Clock & SysTick Clock 

The system clock has 4 clock sources which were generated from clock generator block. The 
clock source switch depends on the register HCLK_S(CLKSEL0[2:0]). The block diagram is 
shown in the Figure 6.3-2. 

111

011

010

001

PLLFOUT

Reserved

4~24 MHz

10 kHz

HCLK_S (CLKSEL0[2:0])

22.1184 MHz

000

1/(HCLK_N+1)

HCLK_N (CLKDIV[3:0])

CPU in Power Down Mode

CPU

AHB

APB

CPUCLK

HCLK

PCLK

 

Figure 6.3-2 System Clock Block Diagram 

 

The clock source of SysTick in Cortex-M0 core can use CPU clock or external clock 
(SYST_CSR[2]). If using external clock, the SysTick clock (STCLK) has 4 clock sources. The 
clock source switch depends on the setting of the register STCLK_S (CLKSEL0[5:3]. The block 
diagram is shown in the Figure 6.3-3. 

111

010

HCLK

4~24 MHz

STCLK_S (CLKSEL0[5:3])

STCLK

22.1184 MHz

001

1/2

1/2
4~24 MHz

0111/2

000

Reserved

 

Figure 6.3-3 SysTick clock Control Block Diagram  
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6.3.4 AHB Clock Source Select 

 

ISP_EN (AHBCLK[2])

HCLK

ISP

 

Figure 6.3-4 AHB Clock Source for HCLK 
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 6.3.5 Peripherals Clock Source Select 

 

The peripherals clock had different clock source switch setting which depends on the different 
peripheral. Please refer the CLKSEL1 & APBCLK register description in Clock Source Select Control 

Register 1 CLKSEL1 and APB Devices Clock Enable Control Register APBCLK  

 

WDT_EN (APBCLK[0])

PCLK

Watch Dog Timer

Timer1

Timer0TMR0_EN (APBCLK[2])

TMR1_EN (APBCLK[3])

Timer2TMR2_EN (APBCLK[4])

Timer3TMR3_EN (APBCLK[5])

Frequency DividerFDIV_EN (APBCLK[6])

I2CI2C_EN (APBCLK1[8])

SPI0SPI0_EN (APBCLK[12])

UART0UART0_EN (APBCLK[16])

PWM01PWM01_EN (APBCLK[20])

PWM23PWM23_EN (APBCLK[21])

ADCADC_EN (APBCLK[28])

I2C1I2C1_EN (APBCLK1[9])

 

Figure 6.3-5 Peripherals Clock Source Select for PCLK  
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6.3.6 Power Down Mode (Deep Sleep Mode) Clock  

When chip enter into power down mode, most of clock sources, peripheral clocks and system 
clock will be disabled directly. Internal 10kHz could be still active in power down/deep power 
down mode if CPU does not disable it before entering power down mode. Peripherals clock could 
be still active in power down/deep power down mode if peripherals adopts internal 10kHz does 
not be disabled respectively. 

6.3.7 Frequency Divider Output 

This device is equipped a power-of-2 frequency divider which is composed by 16 chained divide-
by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one multiplexer is 
reflected to P3.6. Therefore there are 16 options of power-of-2 divided clocks with the frequency 
from Fin/2

1
 to Fin/2

17
 where Fin is input clock frequency to the clock divider.  

The output formula is Fout = Fin/2
(N+1)

, where Fin is the input clock frequency, Fout is the clock 
divider output frequency and N is the 4-bit value in FREQDIV.FSEL[3:0].  

When write 1 to DIVIDER_EN (FRQDIV[4]), the chained counter starts to count. When write 0 to 
DIVIDER_EN (FRQDIV[4]), the chained counter continuously runs till divided clock reaches low 
state and stay in low state. 

11

10

01

00

HCLK

Reserved

4~24 MHz

22.1184 MHz

FRQDIV_S (CLKSEL2[3:2])

FDIV_EN(APBCLK[6])

FRQDIV_CLK

 

Figure 6.3-6 Clock Source of Frequency Divider 

0000

0001

1110

1111

:

:

16 to 1

MUX

1/2 1/2
2

1/2
3

1/2
15

1/2
16

...

FSEL 

(FRQDIV[3:0])

CLKO

FRQDIV_CLK

16 chained

divide-by-2 counter

DIVIDER_EN 

(FRQDIV[4])

Enable

divide-by-2 counter

 

Figure 6.3-7 Block Diagram of Frequency Divider 
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 6.3.8 Clock Controller Registers Map 

R: read only, W: write only, R/W: both read and write 

Register Offset R/W Description Reset Value 

CLK_BA = 0x5000_0200 

PWRCON CLK_BA + 0x00 R/W System Power Down Control Register  0x0000_001X 

AHBCLK CLK_BA + 0x04 R/W AHB Devices Clock Enable Control Register 0x0000_000D 

APBCLK CLK_BA + 0x08 R/W APB Devices Clock Enable Control Register 0x0000_000x 

CLKSTATUS CLK_BA + 0x0C R/W Clock status monitor Register 0x0000_00XX 

CLKSEL0 CLK_BA + 0x10 R/W Clock Source Select Control Register 0 0x0000_003X 

CLKSEL1 CLK_BA + 0x14 R/W Clock Source Select Control Register 1 0xFFFF_FFFF 

CLKDIV CLK_BA_+ 0x18 R/W Clock Divider Number Register 0x0000_0000 

CLKSEL2 CLK_BA + 0x1C R/W Clock Source Select Control Register 2 0x0002_00FF 

PLLCON CLK_BA + 0x20 R/W PLL Control Register 0x0005_C22E 

FRQDIV CLK_BA + 0x24 R/W  Frequency Divider Control Register 0x0000_0000 
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6.3.9 Clock Controller Registers Description 

Power Down Control Register PWRCON   

Register Offset R/W Description Reset Value 

PWRCON CLK_BA+0x00 R/W System Power Down Control Register  0x0000_001X 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 
PD_WAIT_C

PU 

7 6 5 4 3 2 1 0 

PWR_DOWN
_EN 

PD_WU_STS 
PD_WU_INT

_EN 
PD_WU_DLY OSC10K_EN OSC22M_EN Reserved XTL12M_EN 

 

Bits Descriptions 

[31:9] Reserved Reserve 

[8] 
PD_WAIT_C

PU 

This bit control the power down entry condition (write-protected) 

1 = Chip enter power down mode when the both PWR_DOWN_EN bit is set to 1 and 

CPU run WFI instruction. 

0 = Chip entry power down mode when the PWR_DOWN_EN bit is set to 1 

[7] 
PWR_DOWN

_EN 

System power down enable bit (write-protected) 

When CPU sets this bit ñ1ò the chip power down mode is enabled, and chip power-down 
behavior will depends on the PD_WAIT_CPU bit 

(a) If the PD_WAIT_CPU is ñ0ò, then the chip enters power down mode immediately after 

the PWR_DOWN_EN bit set. 

(b) if the PD_WAIT_CPU is ñ1ò, then the chip keeps active till the CPU sleep mode is also 
active and then the chip enters power down mode 

When chip wakes up from power down mode, this bit is auto cleared. Users need to set 
this bit again for next power down. 

When in power down mode, external crystal (4~ 24MHz) and the 22.1184 MHz OSC will 

be disabled in this mode, but the 10 kHz OSC is not controlled by power down mode. 

When in power down mode, the PLL and system clock are disabled, and ignored the 
clock source selection. The clocks of peripheral are not controlled by power down mode, 

if the peripheral clock source is from 10 kHz oscillator. 

1 = Chip enter the power down mode instant or wait CPU sleep command WFI 

0 = Chip operate in normal mode or CPU in idle mode (sleep mode) because of WFI 

command 
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[6] 
PD_WU_STS 

 

Power down mode wake up interrupt status 

Set by ñpower down wake up eventò, it indicates that resume from power down modeò  

The flag is set if the GPIO, UART, WDT, ACMP, ACMP1 , I2C, TIMER, or BOD wakeup 
occurred 

Write 1 to clear the bit to zero. 

Note: This bit is working only if PD_WU_INT_EN (PWRCON[5]) set to 1. 

[5] 

PD_WU_INT

_EN 

 

Power down mode wake Up Interrupt Enable (write-protected) 

0 = Disable 

1 = Enable.  

The interrupt will occur when both PD_WU_STS and PD_WU_INT_EN are high. 

[4] 
PD_WU_DLY 

 

Enable the wake up delay counter. (write-protected) 

When the chip wakes up from power down mode, the clock control will delay 
certain clock cycles to wait system clock stable. 

The delayed clock cycle is 4096 clock cycles when chip work at external  
crystal (4 ~ 24MHz), and 256 clock cycles when chip work at 22.1184 MHz 
oscillator. 

1 = Enable clock cycles delay 

0 = Disable clock cycles delay 

[3] 
OSC10K_EN 

 

Internal 10 kHz Oscillator enable (write-protected) 

1 = 10 kHz Oscillation enable  

0 = 10 kHz Oscillation disable  

[2] 
OSC22M_EN 

 

Internal 22.1184 MHz Oscillator enable (write-protected) 

1 = 22.1184 MHz Oscillation enable  

0 = 22.1184 MHz Oscillation disable 

[1] Reserved Reserve 

[0] XTL12M_EN 

External Crystal Oscillator enable  (write-protected) 

The bit default value is set by flash controller user configuration register config0 [26:24]. 

When the default clock source is from external crystal, the bit is automatically set to ñ1ò 

1 = Crystal oscillation enable  

0 = Crystal oscillation disable  
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Register 

Instruction Mode 

PWR_DOWN_EN PD_WAIT_CPU CPU run WFE/WFI 
instruction 

Clock Gating 

Normal Running Mode 0 0 NO All Clock are disabled by 

control register 

IDLE Mode 

(CPU entry  Sleep Mode) 

0 0 YES Only CPU clock is disabled 

Power_down Mode 1 0 NO Most Clock are gating except 
10 kHz and some WDT 
peripheral clock are still 

active. 

Power_down Mode 

(CPU entry deep sleep 
mode) 

1 1 YES Most Clock are gating except 

10 kHz and some WDT 
peripheral clock are still 
active. 

Table 6.3-1 Power Down Mode Control Table 

When chip enter power down mode, user can wakeup chip by some interrupt sources. User should 
enable related interrupt sources and NVIC IRQ enable bits (NVIC_ISER) before set PWR_DOWN_EN 
bit in PWRCON[7] to ensure chip can enter power down and be wakeup successfully. 
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 AHB Devices Clock Enable Control Register AHBCLK   

These bits for AHBCLK register are used to enable/disable system and AHB engine clock. 

Register Offset R/W Description Reset Value 

AHBCLK CLK_BA +0x 04 R/W AHB Devices Clock Enable Control Register 0x0000_000D 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved ISP_EN Reserved Reserved 

 

Bits Descriptions 

[31:3] Reserved Reserved 

[2] ISP_EN 

Flash ISP Controller Clock Enable Control. 

1 = To enable the Flash ISP controller clock. 

0 = To disable the Flash ISP controller clock. 

[1:0] Reserved Reserve 
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APB Devices Clock Enable Control Register APBCLK   

These bits of APBCLK register are used to enable/disable clock for APB engine and peripherals.  

Register Offset R/W Description Reset Value 

APBCLK CLK_BA+ 0x08 R/W APB Devices Clock Enable Control Register 0x0000_000X 

 

31 30 29 28 27 26 25 24 

Reserved ADC_EN Reserved 

23 22 21 20 19 18 17 16 

Reserved PWM23_EN PWM01_EN Reserved UART0_EN 

15 14 13 12 11 10 9 8 

Reserved SPI0_EN Reserved I2C1_EN I2C_EN 

7 6 5 4 3 2 1 0 

Reserved FDIV_EN TMR3_EN TMR2_EN TMR1_EN TMR0_EN Reserved WDT_EN 

 

Bits Descriptions 

[31:29] Reserved Reserved 

[28] ADC_EN 

Analog-Digital-Converter (ADC) Clock Enable 

1 = Enable ADC clock 

0 = Disable ADC clock 

[27:22] Reserved Reserved 

[21] PWM23_EN 

PWM_23 Clock Enable 

1 = Enable PWM23 clock 

0 = Disable PWM23 clock 

[20] PWM01_EN 

PWM_01 Clock Enable 

1 = Enable PWM01 clock 

0 = Disable PWM01 clock 

[19:17] Reserved Reserved 

[16] UART0_EN 

UART Clock Enable 

1 = Enable UART clock 

0 = Disable UART clock 

[15:13] Reserved Reserved 
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[12] SPI0_EN 

SPI0 Clock Enable 

1 = Enable SPI0 Clock 

0 = Disable SPI0 Clock 

[11:10] Reserved Reserved 

[9] I2C1_EN 

I
2
C1 Clock Enable  

1 = Enable I
2
C1 Clock 

0 = Disable I
2
C1 Clock 

[8] I2C_EN 

I
2
C0 Clock Enable  

1 = Enable I
2
C0 Clock 

0 = Disable I
2
C0 Clock 

[7] Reserved Reserved 

[6] FDIV_EN 

Clock Divider Clock Enable 

1 = Enable FDIV Clock 

0 = Disable FDIV Clock 

[5] TMR3_EN 

Timer3 Clock Enable 

1 = Enable Timer3 Clock 

0 = Disable Timer3 Clock 

[4] TMR2_EN 

Timer2 Clock Enable 

1 = Enable Timer2 Clock 

0 = Disable Timer2 Clock 

[3] TMR1_EN 

Timer1 Clock Enable 

1 = Enable Timer1 Clock 

0 = Disable Timer1 Clock 

[2] TMR0_EN 

Timer0 Clock Enable 

1 = Enable Timer0 Clock 

0 = Disable Timer0 Clock 

[1] Reserved Reserved 

[0] WDT_EN 

Watchdog Timer Clock Enable (write-protected) 

1 = Enable Watchdog Timer Clock 

0 = Disable Watchdog Timer Clock 
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Clock status Register CLKSTATUS   

These bits of this register are used to monitor if the chip clock source stable or not, and if clock 
switching failed. 

Register Offset R/W Description Reset Value 

CLKSTATUS CLK_BA+0x0C R/W Clock status monitor Register 0x0000_00XX 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

CLK_SW_FAIL Reserved OSC22M_STB OSC10K_STB PLL_STB Reserved  XTL12M_STB 

 

Bits Descriptions 

[31:8] Reserved - 

[7] CLK_SW_FAIL 

Clock switch fail flag 

1 = Clock switch if  fail 

0 = Clock switch if success 

This bit will be set when target switch clock source is not stable.  

Write 1 to clear this bit to zero. 

[6:5] Reserved - 

[4] OSC22M_STB 

OSC22M (Internal 22.1184 MHz) clock source stable flag (Read Only) 

1 = OSC22M clock is stable 

0 = OSC22M clock is not stable or disable 

[3] OSC10K_STB 

OSC10K clock source stable flag (Read Only) 

1 = OSC10K clock is stable 

0 = OSC10K clock is not stable or disable 

[2] PLL_STB 

PLL clock source stable flag (Read Only) 

1 = PLL clock is stable 

0 = PLL clock is not stable or disable 
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[1] Reserved - 

[0] XTL12M_STB 

External Crystal clock source stable flag (Read Only) 

1 = External Crystal clock is stable 

0 = External Crystal clock is not stable or disable 
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Clock Source Select Control Register 0 CLKSEL0   

Register Offset R/W Description Reset Value 

CLKSEL0
[1]

 CLK_BA + 0x10 R/W Clock Source Select Control Register 0 0x0000_003X
[2]

 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved STCLK_S HCLK_S 

 

Bits Descriptions 

[31:6] Reserved Reserved 

[5:3] STCLK_S 

MCU Cortex_M0 SysTick clock source select (write-protected) 

If SYST_CSR[2]=0, SysTick uses listed clock source below 

000 = Clock source from external crystal clock  (4 ~ 24MHz) 

001 = Reserved  

010 = Clock source from external crystal clock/2  (4 ~ 24MHz) 

011 = Clock source from HCLK/2 

111 = Clock source from internal 22.1184 MHz oscillator clock/2 

Others = reserved 

[2:0] HCLK_S 

HCLK clock source select (write-protected) 

Note: 

1. Before clock switching, the related clock sources (both pre-select and new-select) 
must be turn on 

2. The 3-bit default value is reloaded from the value of CFOSC (Config0[26:24]) in 
user configuration register of Flash controller by any reset. Therefore the default 
value is either 000b or 111b. 

000 = Clock source from external crystal clock (4 ~ 24MHz) 

001 = Reserved 

010 = Clock source from PLL clock 

011 = Clock source from internal 10 kHz oscillator clock 

111  = Clock source from internal 22.1184 MHz oscillator clock 



NuMicroã M058S Technical Reference Manual 

 

 
 

Nov 06, 2013 Page 114 of 367 Revision 1.02 

N
U
M
I
C
R
O
Ê
 

M
0
5
8
S

 S
E

R
IE

S
 T

E
C

H
N

IC
A

L
 R

E
F

E
R

E
N

C
E

 M
A

N
U

A
L
 

Others = reserved 
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Clock Source Select Control Register 1 CLKSEL1   

Before clock switching the related clock sources (current and new) must be turned on. 

Register Offset R/W Description Reset Value 

CLKSEL1 CLK_BA + 0x14 R/W Clock Source Select Control Register 1 0xFFFF_FFFF 

 

31 30 29 28 27 26 25 24 

PWM23_S PWM01_S Reserved UART_S 

23 22 21 20 19 18 17 16 

Reserved TMR3_S Reserved TMR2_S 

15 14 13 12 11 10 9 8 

Reserved TMR1_S Reserved TMR0_S 

7 6 5 4 3 2 1 0 

Reserved SPI0_S ADC_S WDT_S 

 

Bits Descriptions 

[31:30] PWM23_S 

PWM2 and PWM3 clock source select. 

PWM2 and PWM3 uses the same Engine clock source, both of them use the same pre-
scalar 

00 = Clock source from external crystal clock (4 ~ 24MHz) 

01 = Reserved 

10 = Clock source from HCLK 

11 = Clock source from internal 22.1184 MHz oscillator clock 

[29:28] PWM01_S 

PWM0 and PWM1 clock source select. 

PWM0 and PWM1 uses the same Engine clock source, both of them use the same pre-
scalar 

00 = Clock source from external crystal clock ( 4 ~ 24MHz) 

01 = Reserved 

10 = Clock source from HCLK 

11 = Clock source from internal 22.1184 MHz oscillator clock 

[27:26] Reserved Reserved 

[25:24] UART_S 

UART clock source select. 

00 = Clock source from external crystal clock (4 ~ 24MHz) 

01 = Clock source from  PLL clock 

10 = Reserved 
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 11 = Clock source from internal 22.1184 MHz oscillator clock 

[23] Reserved Reserved 

[22:20] TMR3_S 

TIMER3 clock source select. 

000 = Clock source from external crystal clock (4 ~ 24MHz) 

010 = Clock source from HCLK 

011 = Clock source from external  trigger T3 

101 = Clock source from internal 10 kHz low speed oscillator clock 

111 = Clock source from internal 22.1184 MHz oscillator clock 

Others = reserved 

[19] Reserved Reserved 

[18:16] TMR2_S 

TIMER2 clock source select. 

000 = Clock source from external crystal clock (4 ~ 24MHz) 

010 = Clock source from HCLK 

011 = Clock source from external  trigger T2 

101 = Clock source from internal 10 kHz low speed oscillator clock 

111 = Clock source from internal 22.1184 MHz oscillator clock 

Others = reserved 

[15] Reserved Reserved 

[14:12] TMR1_S 

TIMER1 clock source select. 

000 = Clock source from external crystal clock (4 ~ 24MHz) 

010 = Clock source from HCLK 

011 = Clock source from external  trigger T1 

101 = Clock source from internal 10 kHz low speed oscillator clock 

111 = Clock source from internal 22.1184 MHz oscillator clock 

Others = reserved 

[11] Reserved Reserved 

[10:8] TMR0_S 

TIMER0 clock source select. 

000 = Clock source from external crystal clock (4 ~ 24 MHz) 

010 = Clock source from HCLK 

011 = Clock source from external  trigger T0 

101 = Clock source from internal 10 kHz low speed oscillator clock 

111 = Clock source from internal 22.1184 MHz oscillator clock 

Others = reserved 

[7:5] Reserved Reserved 

[4] SPI0_S SPI0 clock source select 
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1 = Clock source from HCLK 

0 = Clock source from PLL clock 

[3:2] ADC_S 

ADC clock source select 

00 = Clock source from external crystal clock (4 ~ 24MHz) 

01 = Clock source from  PLL clock 

10 = Clock source from  HCLK 

11 = Clock source from internal 22.1184 MHz oscillator clock 

[1:0] WDT_S 

WDT clock source select (write-protected) 

00 = Reserved 

01 = Reserved 

10 = Clock source from  HCLK/2048 clock 

11 = Clock source from internal 10 kHz oscillator clock 
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 Clock Source Select Control Register CLKSEL2   

Before clock switching the related clock sources (pre-select and new-select) must be turned on. 

Register Offset R/W Description Reset Value 

CLKSEL2 CLK_BA + 0x1C R/W Clock Source Select Control Register 2 0x0002_00FF 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved WWDT_S 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved FRQDIV_S Reserved 

 

Bits Descriptions 

[31:18] Reserved Reserved 

[17:16] WWDT_S 

Window Watchdog Timer clock source select 

10 = Clock source from HCLK/2048 clock 

11 = Clock source from internal 10 kHz low speed oscillator clock 

[15:4] Reserved Reserved 

[3:2] FRQDIV_S 

Clock Divider Clock Source Select 

00 = Clock source from external crystal clock  (4 ~ 24 MHz) 

01 = Reserved 

10 = Clock source from HCLK 

11 = Clock source from internal 22.1184 MHz oscillator clock 

[1:0] Reserved Reserved 
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Clock Divider Register (CLKDIV) 

Register Offset R/W Description Reset Value 

CLKDIV CLK_BA_+ 0x18 R/W Clock Divider Number Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

ADC_N 

15 14 13 12 11 10 9 8 

Reserved UART_N 

7 6 5 4 3 2 1 0 

Reserved HCLK_N 

 

Bits Descriptions 

[31:24] Reserved Reserved 

[23:16] ADC_N 
ADC clock divide number from ADC clock source 

The ADC clock frequency = (ADC clock source frequency ) / (ADC_N + 1) 

[15:12] Reserved Reserved 

[11:8] UART_N 
UART clock divide number from UART clock source 

The UART clock frequency = (UART clock source frequency ) / (UART_N + 1) 

[7:4] Reserved Reserved 

[3:0] HCLK_N 
HCLK clock divide number from HCLK clock source 

The HCLK clock frequency = (HCLK clock source frequency) / (HCLK_N + 1) 
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 PLL Control Register PLLCON   

The PLL reference clock input is from the external crystal clock input (4 ~ 24 MHz) or from the 
internal 22.1184 MHz oscillator. This register is used to control the PLL output frequency and PLL 
operating mode 

Register Offset R/W Description Reset Value 

PLLCON CLK_BA + 0x20 R/W PLL Control Register 0x0005_C22E 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved PLL_SRC OE BP PD 

15 14 13 12 11 10 9 8 

OUT_DV IN_DV FB_DV 

7 6 5 4 3 2 1 0 

FB_DV 

 

Bits Descriptions 

[19] PLL_SRC 

PLL Source Clock Select 

1 =  PLL source clock from 22.1184 MHz oscillator 

0 =  PLL source clock from external crystal  (4 ~ 24 MHz) 

[18] OE 

PLL OE (FOUT enable) pin Control 

0 =  PLL FOUT enable 

1 =  PLL FOUT is fixed low 

[17] BP 

PLL Bypass Control 

0 =  PLL is in normal mode (default) 

1 =  PLL clock output is same as clock input (XTALin) 

[16] PD 

Power Down Mode.  

If set the IDLE bit ñ1ò in PWRCON register, the PLL will enter power down mode too 

0 =  PLL is in normal mode 

1 =  PLL is in power-down mode  (default) 

[15:14] OUT_DV PLL Output Divider Control 
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preferred is  FCOMHz

MHz
NR

NF
FINFCOMHz

<

<³=<

120

200100

[13:9] IN_DV PLL Input Divider Control 

[8:0] FB_DV PLL Feedback Divider Control 

PLL Output Clock Frequency Setting 

NO

1

NR

NF
FINFOUT ³³=

 

 

Constrain:  

1.  MHzFIN4MHz 24<<  

2.  MHz7
NR*2

FIN
800KHz 5.<<  

3 

 

 

Symbol Description 

FOUT Output Clock Frequency 

FIN Input (Reference) Clock Frequency 

NR Input Divider  (IN_DV + 2) 

NF Feedback Divider  (FB_DV + 2) 

NO 

 

OUT_DV=ñ00ò : NO = 1 
OUT_DV=ñ01ò : NO = 2 

OUT_DV=ñ10ò : NO = 2 
OUT_DV=ñ11ò : NO = 4 

 

Default PLL Frequency Setting:  

The default value of PLLCON is 0xC22E. 
FIN = 12 MHz 
NR = (1+2) = 3 
NF = (46+2) = 48 
NO = 4 
FOUT = 12/4 x 48 x 1/3 = 48 MHz  
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 Frequency Divider Control Register (FRQDIV)  

Register Offset R/W Description Reset Value 

FRQDIV CLK_BA+ 0x24 R/W  Frequency Divider Control Register 0x0000_0000 

 

31 30 29 28 27 26 25 24 

Reserved 

23 22 21 20 19 18 17 16 

Reserved 

15 14 13 12 11 10 9 8 

Reserved 

7 6 5 4 3 2 1 0 

Reserved DIVIDER_EN FSEL 

 

Bits Descriptions 

[31:5] Reserved Reserved 

[4] DIVIDER_EN 

Frequency Divider Enable Bit 

0 = Disable Frequency Divider 

1 = Enable Frequency Divider 

[3:0] FSEL 

Divider Output Frequency Selection Bits 

The formula of output frequency is 

Fout = Fin/2
(N+1)

,  

Fin is the input clock frequency 

Fout is the frequency of divider output clock 

N is the 4-bit value of FSEL[3:0]. 
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6.4  General Purpose I/O 

6.4.1 Overview 

There are 58 General Purpose I/O pins shared with special feature functions in this MCU. The 58 
pins are arranged in 9 ports named with P0, P1é to P7. Each port equips maximum 8 pins 
except P7[1:0]. Each one of the 58 pins is independent and has the corresponding register bits to 
control the pin mode function and data  

The I/O type of each of I/O pins can be software configured individually as input, output, open-
drain or quasi-bidirectional mode. The all pins of I/O type stay in quasi-bidirectional mode and port 
data register Px_DOUT[7:0] resets to 0x000_00FF. Each I/O pin equips a very weakly individual 

pull-up resistor which is about 110KW~300KW for VDD is from 5.0V to 2.5V. 

 Input Mode Explanation 6.4.1.1

Set Px_PMD(PMDn[1:0]) to 00b the Px[n] pin is in Input mode and the I/O pin is in tri-state(high 
impedance) without output drive capability. The Px_PIN value reflects the status of the corresponding 
port pins. 

 Output Mode Explanation 6.4.1.2

Set Px_PMD(PMDn[1:0]) to 2ôb01 the Px[n] pin is in Output mode and the I/O pin supports digital 
output function with source/sink current capability. The bit value in the corresponding bit [n] of 
Px_DOUT is driven on the pin. 

Port Pin

Input Data

Port Latch

Data

P

N

VDD

 

Figure 6.4-1 Push-Pull Output 
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  Open-Drain Mode Explanation 6.4.1.3

Set Px_PMD(PMDn[1:0]) to 10b the Px[n] pin is in Open-Drain mode and the digital output function 
of I/O pin supports only sink current capability, an additional pull-up resister is needed for driving 
high state. If the bit value in the corresponding bit [n] of Px_DOUT is 0, the pin drive a ñlowò output 
on the pin. If the bit value in the corresponding bit [n] of Px_DOUT is 1, the pin output drives high 
that is controlled by external pull high resistor. 

Port Pin

Port Latch

Data
N

Input Data

 

Figure 6.4-2 Open-Drain Output 

 

 Quasi-bidirectional Mode Explanation 6.4.1.4

Set Px_PMD(PMDn[1:0]) to 2ôb11 the Px[n] pin is in Quasi-bidirectional mode and the I/O pin 
supports digital output and input function at the same time but the source current is only up to 
hundreds uA. Before the digital input function is performed the corresponding bit in Px_DOUT 
must be set to 1. The quasi-bidirectional output is common on the 80C51 and most of its 
derivatives. If the bit value in the corresponding bit [n] of Px_DOUT is ñ0ò, the pin drive a ñlowò 
output on the pin.  If the bit value in the corresponding bit [n] of Px_DOUT is ñ1ò, the pin will check 
the pin value. If pin value is high, no action takes. If pin state is low, then pin will drive strong high 
with 2 clock cycles on the pin and then disable the strong output drive and then the pin status is 
control by internal pull-up resistor.  

Port Pin

2 CPU

Clock Delay

Input Data

Port Latch

Data

P P P

N

VDD

Strong
Very

Weak
Weak

 

Figure 6.4-3 Quasi-bidirectional I/O Mode 
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6.4.2 Port 0-7 Controller Registers Map 

R: read only, W: write only, R/W: both read and write 

Register Offset R/W Description Reset Value 

GP_BA = 0x5000_4000 

P0_PMD GP_BA+0x000 R/W P0 Pin I/O Mode Control 0x0000_FFFF 

P0_OFFD GP_BA+0x004 R/W P0 Digital Input Path Disable Control 0x0000_0000 

P0_DOUT GP_BA+0x008 R/W P0 Data Output Value 0x0000_00FF 

P0_DMASK GP_BA+0x00C R/W P0 Data Output Write Mask 0x0000_0000 

P0_PIN GP_BA+0x010 R P0 Pin Value 0x0000_00XX 

P0_DBEN GP_BA+0x014 R/W P0 De-bounce Enable 0x0000_0000 

P0_IMD GP_BA+0x018 R/W P0 Interrupt Mode Control 0x0000_0000 

P0_IEN GP_BA+0x01C R/W P0 Interrupt Enable 0x0000_0000 

P0_ISRC GP_BA+0x020 R/WC P0 Interrupt Source Flag 0xXXXX_XXXX 

P1_PMD GP_BA+0x040 R/W P1 Pin I/O Mode Control 0x0000_FFFF 

P1_OFFD GP_BA+0x044 R/W P1 Digital Input Path Disable Control 0x0000_0000 

P1_DOUT GP_BA+0x048 R/W P1 Data Output Value 0x0000_00FF 

P1_DMASK GP_BA+0x04C R/W P1 Data Output Write Mask 0x0000_0000 

P1_PIN GP_BA+0x050 R P1 Pin Value 0x0000_00XX 

P1_DBEN GP_BA+0x054 R/W P1 De-bounce Enable 0x0000_0000 

P1_IMD GP_BA+0x058 R/W P1 Interrupt Mode Control 0x0000_0000 

P1_IEN GP_BA+0x05C R/W P1 Interrupt Enable 0x0000_0000 

P1_ISRC GP_BA+0x060 R/WC P1 Interrupt Source Flag 0xXXXX_XXXX 

P2_PMD GP_BA+0x080 R/W P2 Pin I/O Mode Control 0x0000_FFFF 

P2_OFFD GP_BA+0x084 R/W P2 Digital Input Path Disable Control 0x0000_0000 

P2_DOUT GP_BA+0x088 R/W P2 Data Output Value 0x0000_00FF 

P2_DMASK GP_BA+0x08C R/W P2 Data Output Write Mask 0x0000_0000 

P2_PIN GP_BA+0x090 R P2 Pin Value 0x0000_00XX 

P2_DBEN GP_BA+0x094 R/W P2 De-bounce Enable 0x0000_0000 

P2_IMD GP_BA+0x098 R/W P2 Interrupt Mode Control 0x0000_0000 

P2_IEN GP_BA+0x09C R/W P2 Interrupt Enable 0x0000_0000 




































































































































































































































































































































































































































































































