ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



NuMicro™ MO058S Series Datasheet

NnUvoToN
L m————————

ARM Cortex®-M0
32-bit Microcontroller

NuMicro™ M058S Series
Datasheet

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

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

All data and specifications are subject to change without notice.

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

www.nuvoton.com

Nov. 27, 2014 Page 1 of 72 Rev.1.03


http://www.nuvoton.com/

NuMicro™ MO058S Series Datasheet

NnUvoToON
L m————————

TABLE OF CONTENTS

1 GENERAL DESCRIPTION «cccctecceectectaitantentannsententanssestastasssstestasssestestassssssestassssssestassssssestassssssestasssssses 7
2 FEATURES :+ttecteettettumtenimiimiieiiiiiiiiiieiiiiieiiiiiiieiiiiiiieiieiiaiiesiiisiiesiisiiesiaiiaimesisiisimestssiassmesrestasssess 8
3 ABBREVIATIONS :trecteettttettanitimiieiitiimiieiiaiiiiieiieiiiiieiiaiimeiieioisieiaiiseiieiisiimeieiaimieiaisresiase 11
3.1 LiSt Of ADDIEVIQlIONS «++rreerrerrerernmerrrrnttirer e et e s s s s e e r e r e s e ra e nans 11

4 PARTS INFORMATION LIST AND PIN CONFIGURATION :-ceectectermectentuninententainsesnestannsesnesiaae. 12
4.1 NUMICro™ MO58S Series SEIECHON GUICE - ++terererererererersrrimetmtsesetssstresetsesesesessesssestssaesesssssnens 12

4.2 Pin Configuration ............................................................................................................................... 13
4.2.1 TSSOP20 pm ............................................................................................................................... 13
422 QFN 33_p|n ................................................................................................................................... 14

4.2.3 LQFP 48_p|n ................................................................................................................................. 15

4.2.4 LQFP 64_p|n ................................................................................................................................. 16

4.3 Pin Description .................................................................................................................................. 17

5 BLOCK DIAGRAIM ceccecceestestastantententtintestastasssestastasssestestasssesssstassssssestassssssestasssssssstasssssssstasssssssssasssssse 21
5.1 NuMicro™ M058S Block Diagram ................................................................................................... 21

6 FUNCTIONAL DESCRIPTION :ceectectecctcstestasscsrastasscssestassscssestassssssessassssssestassssssastsssssssestassssssessassasss 22
6.1 ARM® COrEXC-IMO COrE -+ v ererevererererererermruruerereseetetitststsesestesesesesesesestsesesesesssseseseseesessttssssssesesesesesesens 22

6.2 System Manager ............................................................................................................................... 24
B.2.1 OV OIVIOW +++eeersertrusertiuniitiuiittiiititiu ittt sttt ttiaettiatessttassssttassttiatsssttasssstiasstsiossssttossstrasssssass 24
6.2.2 System R S O o o e CR e 24
6.2.3 System POWEr ArCHItECIUIE «+++vversrrrerrrrrmmmmnreititiii e e e e 25
6.2.4 System Memory Map .................................................................................................................. 26

6.2.5 Whole System Memory Mapp|ng .............................................................................................. 28
6.2.6 System Timer (Sys'ﬂck) ............................................................................................................. 29

6.2.7 Nested Vectored |nterrupt Controller (NV|C) .......................................................................... 30

5.3 ClOCK CONTIOIIEr et eeeeserermmiiiiiiiiiiiiiiiiiiiiiii st sttt st s s tsasssenass st 34
[T T B0 LYY VAT LT PPN 34
6.3.2 Clock Generator Block Diagram ............................................................................................... 34
6.3.3 System Clock & SYSTICK (O O e 37

6.3.4 Power-doWn MoOde ClOCK ++++eeerermmmmereretttiiireiiiiis ettt 38
6.3.5 Frequency Divider Output .......................................................................................................... 38

6.4 Flash Memory Controller (FMC) ..................................................................................................... 40
B T OV EIVIOW st evesesenerestiunniiiiuseiiuinettruss sttt sttt i sttursestsusssstrusssttursestonsssstresssttursestonsssstrussssrurs 40
B.4.2 FOATUIES -+ ceereeereesrennttmunttiitiuiiitii ittt st ta st s tas s ths st s tasataastasttasttbastasstasassssstnssens 40

6.5 General Purpose 1/10O (GP|O) ........................................................................................................... 41
[T B O 1Y (=Y 1V 1= T LT T RN 41
[T TP =T (U] =TT T T RN 41

6.6 Timer Controller (TMR) .................................................................................................................... 42
B.6.T OV VIO e e e ev et i et ttuie sttt sttt ettt tres st s tbussestrassstturssstansssstrusssstnrsestonsssstrussstruss 42
B.0.2 FRAtUIES: tevrrerrererrrettetuititiitii st e sttt st s e e 42

6.7 PWM Generator and Capture Timer (PWM) ................................................................................. 43
B.7. 1 OV OIVIEW tereremesinnsimiineu ittt ittt sttt s ta st et the st s e tate s eas s tastabastasstanasssssenssens 43
B.7.2 FRATUIES -+ eevrerrrrn ettt e s e e 44

Nov. 27, 2014 Page 2 of 72 Rev.1.03



NuMicro™ MO058S Series Datasheet

NnUvoToN
L m————————

6.8 Watchdog Timer (WDT) ................................................................................................................... 45
B.8.T OV O VIOW - teeerereeentttitiii e e ettt ettt s et st e s e b et e 45
B.8.2 FRAtUIES -+ cevteererenreentttettuitiii ittt sttt et st s taa st sttt b ettt st a st st e e 45

6.9 Window Watchdog Timer (WWDT) ................................................................................................ 46
[T R O LYY VAT L S 46
B.9.2 FRALUIES -+ +evreerernreensetettuittitt ettt ettt eas ettt s taa st s ta s eba et s tasstansstaseaesees 46

6.10 UART Interface Controller (UART) ............................................................................................... 47
6.10.1 (@YY V=) R LT T LT P P O T P PP 47
6.10.2 FEatUIES e e eeeeresrermetitiiii i s e 47

6.11 12C Serial INterface CONrOIIEr (I2C) «ssssssssssssssssssssssssssssssssssissssssssssssssssssssssssssssssssssssssssssssssssns 48
6.11.1 (@ N2 VT LT RN 48
6.11.2 FRATUIES - +evereerrernrturtuiiiiii s st b s ea e e e s ba i e s e st e e b e raes 48

6.12 Serial Periphera| Interface (SP|) ................................................................................................... 49
6.12.1 (O Y=Y V1= T LT PR TR 49
6.12.2 FEatUIES - trerererrernetttiiiiiiiii s s e e st s e e e 49

6.13 Analog-to-Digital CONVEMEr (ADC) - s russeruisisrisssinisisissississssimssisssissss s it s st 50
6.13.1 (O Y=Y VTN LT I T RN 50
6.13.2 FRATUIES - +evereerrernrrunttutiii i s s s s e e s st s e st b e st s 50

7 ELECTRICAL CHARAGCTERISTICS +t++etssesestssestssestssssessssessssessssssisssssssssesssssssssssessssssssssssssssssssestsses 51

7.1 Absolute Maximum Ratings ............................................................................................................. 51

7.2 DC Electrical CharaCteriStiCs -««++x«++sreesrerrmmrermiriiiiiiiiiieii it 52

7.3 AC Electrical CharacCteriStiCs ««++xx«++eeeesrerrmmrermiritiiiiiiiiei e 56
7.3.1 External Crysta| ........................................................................................................................... 56
7.3.2 External OSCillator --ss:tccesstrmermiiiiiiiiiiiiii i st ssasssssans 56
733 Typ|Ca| Crysta| App"cation (T (el ] 1= Sttt R O B OO OO OB B 0C XX B0 57
7.3.4 Internal 22.1184 MHz RGC OSCIllator- ++r-sssrerssrerrmsrermiorrmiiiinieiiisierinrriinserssererriseereenees 58
7.3 5 Internal 10 KHZ RGC OSCIllator --+e - ssereesreremerermmmmmreniinreiiiniiiisreis e e e rei s sei e senaasenees 58

7.4 Ana|og CharaCleriSHICS «++eeeseeesrsesssessttntumuiminiiiiiniummiiniiiiiiimmsiiiiiemiitiimsiitimmmmsieotermsii 59
7.4.1 12-bit SARADC Specification .................................................................................................... 59
7.4.2L.DO Spec|f|cat|on ....................................................................................................................... 61
7.4.3 Low Vo|tage Reset Specification .............................................................................................. 62
7.4.4 Brown-Out Detector Specification ............................................................................................. 62
7.4.5 Power-On Reset Specification (5V) .......................................................................................... 62
7.4.6 Temperature Sensor Specification ........................................................................................... 62
7.4.7 Comparator Specification ........................................................................................................... 63

7.5 Flash DC Electrical CharaCteriStiCs «««« - rr=srerrrerrerrmmmrermieiiiiiiiieie et 64

7.6 SPI Dynamic CharacCteriStiCS «:cevsetererertemessitiiniiiminiiiiiiiiiiniiiiiissimss st 65
7.6.1 Dynamic Characteristics of Data |nput and Output Pin ceeeressieaninnaiiniiniiinine. 65

8 PACKAGE DIMENSIONS c:cccetectetettenantenttestenastessirestesastessstestetsstessstessetsstessstesssssstessstesssssssesastesssssssssas 67

SR TS S O R R 67

8.2 QFN_33 (5X5 mmz’ Thickness 08mm’ Pitch 0.5 mm) ................................................................ 68

8.3 LQFP-48 (7x7x1:4mm7 FOOIPHNt 2.0MM) orveererserisninisisissssisesiisssssissssssssisssssissssisssisssissens 69

8.4 LQFP-64 (7x7x1 A AQ0THERR. OMIM) «+revveeerssesssmsesssmsnssmssisssssisssssissssssssssssisisssssssssssssssssssssess 70

Nov. 27, 2014 Page 3 of 72 Rev.1.03



NuMicro™ MO058S Series Datasheet

NnUvoToON
I
O REVISION HISTORY :::veeeretssestssssessssestsssssssssssssesssssstsssssssssestsssstsssstsssssstsssstsssstssssssssssstssstsssssssssasssnes 71

Nov. 27, 2014 Page 4 of 72 Rev.1.03



NuMicro™ MO058S Series Datasheet

NnUvoToN
L m————————

LIST OF FIGURES
Figure 4.1-1 NuMicro™ MO058S Series Selection COOE .........cccvriiiiiiiiiiie e 12
Figure 4.2-1 NuMicro™ M058S TSSOP20 Pin Diagram ........ccceeiuereierenieeeieeesiee e siee s 13
Figure 4.2-2 NuMicro™ MO058S Series QFN-33 Pin Diagram .......c.ccoooeeereeriniieiiee e 14
Figure 4.2-3 NuMicro™ MO058S Series LQFP-48 Pin Diagram .......cccccceeiierisiieiiiee e 15
Figure 4.2-4 NuMicro™ MO058S Series LQFP-64 Pin Diagram .......cccccceereeeeiiieniee e 16
Figure 5.1-1 NuMicro™ MO58S BIOCK Diagram.........cooiuiiiieiiiie it eieeesiiee st eee e e saee e 21
Figure 6.1-1 Functional BIOCK Diagram........c.ceiieiiiiieiiie e 22
Figure 6.2-1 NuMicro™ M058S Power Architecture DIagram ...........c.cocoeoceemereeeseseosseneseneeneenenn. 25
Figure 6.3-1 Clock Generator BIOCK Diagram .........c.coiiiiiiiieiiiieiiee ettt 34
Figure 6.3-2 Clock Source Controller OVerview (1/2) ........c.eoieieiiie e 35
Figure 6.3-3 Clock Source Controller OVErvieW (2/2) ........c.eoiieeeiieiiiee et 36
Figure 6.3-4 System Clock BIOCK Diagram .........cooiceiiiireiie e esne e e s 37
Figure 6.3-5 SysTick clock Control BIOCK Diagram ..........ccceeeiieriiereiie e 37
Figure 6.3-6 Clock Source of FrequencCy DiVIAEN ........cc.eieiiieiiiie e 38
Figure 6.3-7 Block Diagram of FrequenCy DIVIAET ............oiiiiiiiiiiiie et 39
Figure 7.3-1 Typical Crystal Application GirCUIL ..........ooeiiiieiii e 57
Figure 7.6-1 SPI Master Mode TimiNg «.....coooeeirieeeie et e e e rnee e e e eneeas 65
Figure 7.6-2 SPI Slave Mode TimiNg ..c.coeeeiieeiiieiiee ettt sbe e e 66

Nov. 27, 2014 Page 5 of 72 Rev.1.03



NuMicro™ MO058S Series Datasheet

NnuvoToN
I
LIST OF TABLES
Table 3.1-1 List Of ADDIeViationsS.........oicueiiiiieiiie it 11
Table 4.1-1 NuMicro™ M058S Series Selection GUIE ........cceeiceeriiieiiie e 12
Table 6.2-1 Address Space Assignments for On-Chip MOAUIES ...........coeoviiieiiiiiiieiiiiiie e 27
Table 6.2-2 EXCePiON MOEI .........ooiiiiiiieiiee ettt e s snee e e e 31
Table 6.2-3 System Interrupt Map Vector Table .........ccoiiiiiiiii e 32
Table 6.2-4 Vector FIgure FOrMaAL..........ooi ittt 33
Table 6.4-1 M058S Series Function Difference List (FMC) ........cccoiiiiiiiiiiiiieieee e 40

Nov. 27, 2014 Page 6 of 72 Rev.1.03



NuMicro™ MO058S Series Datasheet

NnUvoToN
L m————————

1 GENERAL DESCRIPTION

The NuMicro™ M058S is a 32-bit microcontroller with embedded ARM® Cortex®-MO0 core for
industrial control and applications which need rich communication interfaces. The Cortex®-MO is
ARM embedded processor with 32-bit performance and cost-effective microcontroller.

The NuMicro™ 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  MO058S has 32 KB
flash, 4 KB data flash, 4 KB flash for the ISP, and 4 KB SRAM.

Many system level peripheral functions, such as I/O Port, Timer, UART, SPI, I°C, PWM, ADC,
Watchdog Timer, and Brown-Out Detector, have been incorporated into the NuMicro™ M058S in
order to reduce component count, board space and system cost. These useful functions make the
NuMicro ~ M058S powerful for a wide range of applications.

Additionally, the NuMicro™ 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

ARM® Cortex®-MO0 core runs up to 50 MHz.

One 24-bit system timer.

Supports low power sleep-mode.

A single-cycle 32-bit hardware multiplier.

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

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

® Wide Operating Voltage Range: 2.5V to 5.5V

® Memory
B 32 KB Flash for program memory (APROM)
B 4 KB Flash for data memory (DataFlash)
B 4 KB Flash for loader (LDROM)
B 4 KB SRAM for internal scratch-pad RAM (SRAM)

® Clock Control

Programmable system clock source

22.1184 MHz internal oscillator

4~24 MHz external crystal input

10 kHz low-power oscillator for Watchdog Timer and wake-up in Sleep mode
PLL allows CPU operation up to the maximum 50 MHz

® |/O Port

Up to 55 general-purpose I/O (GPIO) pins for LQFP-64 package
Four 1/0 modes:

€ Quasi bi-direction

€  Push-Pull output

€  Open-Drain output

€ Input only with high impendence

B TTL/Schmitt trigger input selectable

B |/O pin can be configured as interrupt source with edge/level setting
B Configurable I/O mode after POR

® Timer

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

Independent clock source for each timer.

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

Provides one-shot, periodic and toggle operation modes.

Provide event counter function.

Provide external capture/reset counter function.

Additional functions:

Two more timer clock sources from external trigger and internal 10 kHz
TIMER wake-up function

External capture input source selected from TxEX

Toggle mode output pins selected from TxEX or TMx

Inter-Timer trigger mode

® WDT (Watchdog Timer)

22 X X 4
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Multiple clock sources

Supports wake-up from Power-down or Sleep mode
Interrupt or reset selectable on watchdog time-out
Time-out reset delay period time can be selected

® WWDT (Window Watchdog Timer)

B 6-bit down counter with 11-bit prescale for wide range window selected
e PWM

B Up to two built-in 16-bit PWM generators, providing four PWM outputs or two
complementary paired PWM outputs

B Individual clock source, clock divider, 8-bit pre-scalar and dead-zone generator for
each PWM generator
B PWM interrupt synchronized to PWM period
B 16-bit digital Capture timers (shared with PWM timers) with rising/falling capture inputs
B Supports capture interrupt
B Additional functions
€ Internal 10 kHz to PWM clock source
€  Polar inverse function
€ Center-aligned type function
€  Timer duty interrupt enable function
€ Two kinds of PWM interrupt period/duty type selection
€  Period/duty trigger ADC function
® UART
B Programmable baud-rate generator
B Buffered receiver and transmitter, each with 16 bytes FIFO
B Optional flow control function (CTS and RTS)
B Supports IrDA(SIR) function
B Supports RS485 function
B Supports LIN function
® SPI
B Supports Master/Slave mode
B Full-duplex synchronous serial data transfer
B Provides 3 wire function
B Variable length of transfer data from 8 to 32 bits
m  MSB or LSB first data transfer
B Supports Byte Suspend mode in 32-bit transmission
B Additional functions
€ PLL clock source
€ 4-level depth FIFO buffer for better performance and flexibility in SPI Burst
Transfer mode
e I°C
B Upto two sets of 12C device
B Supports master/slave mode
B Bidirectional data transfer between master and slave
B Multi-master bus (no central master).
B Arbitration between simultaneously transmitting masters without corruption of serial

data on the bus
B Serial clock synchronization allows devices with different bit rates to communicate via
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one serial bus.

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

B Programmable clocks allow versatile rate control.

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

® ADC

12-bit SAR ADC

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

Supports Single mode/Burst mode/Single-cycle Scan mode/Continuous Scan mode
Supports 2’ complement/un-signed format in differential mode conversion results
Each channel with an individual result register

Supports conversion value monitoring (or comparison) for threshold voltage detection
Conversion started either by software trigger or external pin trigger

Additional functions

€ A/D conversion started by PWM center-aligned trigger or edge-aligned trigger

¢ PWM trigger delay function

® [SP (In-System Programming) and ICP (In-Circuit Programming)
® |AP (In-Application Programming)

® One built-in temperature sensor with 1°C resolution

® BOD (Brown-out Detector)

B With 4 levels: 4.4V/3.7V/2.7V/2.2V
B Supports Brown-Out interrupt and reset option

® 96-bit unique ID
® |VR (Low Voltage Reset)

B Threshold voltage levels: 2.0V
® Operating Temperature: -40°C ~85°C

® Packages:

m  Green package (RoHS)
B 64-pin LQFP, 48-pin LQFP, 33-pin QFN, 20-pin TSSOP
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3 ABBREVIATIONS
3.1 List of Abbreviations

Acronym Description

ADC Analog-to-Digital Converter

APB Advanced Peripheral Bus

AHB Advanced High-Performance Bus

BOD Brown-out Detection

FIFO First In, First Out

FMC Flash Memory Controller

GPIO General-Purpose Input/Output

HCLK The Clock of Advanced High-Performance Bus
HIRC 22.1184 MHz Internal High Speed RC Oscillator
HXT 4~24 MHz External High Speed Crystal Oscillator
IAP In Application Programming

ICP In Circuit Programming

ISP In System Programming

LDO Low Dropout Regulator

LIRC 10 kHz internal low speed RC oscillator (LIRC)
NVIC Nested Vectored Interrupt Controller

PCLK The Clock of Advanced Peripheral Bus

PLL Phase-Locked Loop

PWM Pulse Width Modulation

SPI Serial Peripheral Interface

SPS Samples per Second

TMR Timer Controller

UART Universal Asynchronous Receiver/Transmitter
UCID Unique Customer ID

WDT Watchdog Timer

WWDT Window Watchdog Timer

Table 3.1-1 List of Abbreviations
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4 PARTS INFORMATION LIST AND PIN CONFIGURATION
4.1 NuMicro" M058S Series Selection Guide

. Connectivity

o o o ) = == (]

2 Slg |22 @ 5] 2] s 259

s =228l eldlsle|s| £ 8%

z cl=s(s2l2|=|5lElz|lol|=s|5SIEIE]E S 532

5 |E|E|s Els|%|* (B8] |F|B] ¢ 858

e < g & = > o< 2 2
MO58SFAN 32| 4 4 4 [14] 4 1 1 1 |12~ ~]| ]| TSSOP20 -40 to +85
M058SZAN 32| 4 4 4 | 26| 4 1 1 1 |2|5[v]|Y¥]|V¥]| QFN33 -40 to +85
MO58SLAN 32| 4 4 4 | 42| 4 1 1 2 |48~V |V]|V]| LQFP48 -40 to +85
MO058SSAN 32| 4 4 4 [ 55| 4 1 1 2 |48 V]| V]|V]| LQFP64 -40 to +85

Table 4.1-1 NuMicro™ M058S Series Selection Guide

M0O58S - X X X

CPU core
ARM Cortex MO

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

S: LQFP64

L : LQFP48

Z: QFN33

F: TSSOP20

Figure 4.1-1 NuMicro™ MO058S Series Selection Code
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4.2 Pin Configuration

421 TSSOP20 pin

T2, AINO,P1.0[1 | [ 20 | AVpp
SPISS, AIN4, P1.4[ 2| 191 Voo
/RST[3 | 18 |P0.5, MOSI
RXD, P3.0 [ 4 | MO58S 17 ]P0.6, MISO
AVgsl 5 | TSSOP | 16 |P0.7, SPICLK
TXD, P3.1[6 | 20-pin | 15 |P4.7, ICE_DAT
SDAOQ, TO, P3.4 [ 7 | [ 14 | P4.6, ICE_CLK
CKO, SCLO, T1, P3.5[ 8] 13 | P2.3, PWMS3
XTAL2, P7.0[ 9 | (12 | LDO_CAP
XTAL1, P7.1 [10] [11 | VSS

Figure 4.2-1 NuMicro™ M058S TSSOP20 Pin Diagram
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4.2.2 QFN 33-pin

[&]1d v
[2]e1deny
[B]ztdenv
[B]0+d onivaL
(5] eonv

[3] o0

[2] rod

°
AINS5, P1.5 I| @ P0.4, SPISS
/RST Z| @ P0.5, MOSI
RXD, P3.0ﬂ |£ P0.6, MISO
AVss [ 4] ] [ 21] Po7, spicik
QFN 33-Pin
TXD, P3.1 E @ P4.7, ICE_DAT
TOEX, STADC, INTO, P3.2 [ 6 | [ 19] P46, ICE_cLK
SDAO, T0, P3.4 Z| E P2.6
CKO, SCLO, T1,P3.5 [ 8 | 33 VSS [37] Pas
FHRARARM
U < > < — U U 0
® 9 3 g 9 N N
o 2 2 © b o »
9 npo~ (:; g g
6 I 3 v =2 =
o —_ N w

Figure 4.2-2 NuMicro™ MO058S Series QFN-33 Pin Diagram
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4.2.3 LQFP 48-pin

9
= 4 3
I xX X
5 2 3 5 B S
S 2z 2 =2 » o T
5 £ 8 8 2 2 o @
T W W W v W 2= 0F v 0D
po= o= o S = % K Gl o ofo
n S w N o o IS} IS} (=) = N w
NN A A
Poy ] P » S » B & S W @wW W
3 ~ =) o ES @ N — o © <3 J
MosI, AN5, P15 [ |1 (O 36 [_] P4.1, PWM1, T3EX
MISO, AIN6, P1.6 | 2 35 [ ] P0.4, SPISS
SPICLK, AIN7, P1.7 | 3 34 [_] Po.5, MOSI
RST[ | 4 33 |_] P0.6, MISO
RXD,P3.0[ | 5 32 |_] P0.7, SPICLK
AVss[ | 8 . 31 |_] P47, ICE_DAT
48-pin LQFP
TXD, P31 [| 7 30 |_] P46, ICE_CLK
TOEX, STADC, INTO, P3.2 [_| 8 29 [ ] P4.5, SDAT
T1EX, INT1,P3.3 [ 9 28 || P4.4,SCL1
SDAO, T0, P3.4 | 10 27| ] P27
CKO, SCLO, T1,P3.5 | 11 2 | ] P26
PWM3, P43 [ | 12 25| ] P25
— — — — — - — n N N n N
w > (9] o ~ (o) © o - N w S
0 el > > < - R R R R R T
® ® J F g 9 » N N N Nos
> N =2 2 © & = b » » b
@} O O T T T T 0
3 T D > £ £ £ = B3
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Figure 4.2-3 NuMicro™ M058S Series LQFP-48 Pin Diagram
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Figure 4.2-4 NuMicro™ MO058S Series LQFP-64 Pin Diagram
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4.3 Pin Description

Pin Number Alternate Function
[1] . .
TSSOP QFN LQFP | LQFP Symbol : § Type Description
1
20 33 48 64
21 Power supply to I/O ports and
19 o7 41 Voo P LDO source for internal PLL and
digital circuit.
54
12 20 Ground pin for digital circuit.
11 17 VSS P
33 53
Power supply to internal analog
20 28 42 55 AVpp P cireuit.
Analog Ground pin for analog
S & 2 2 AVss P circuit.
Voltage reference input for
NC NC 56 Vref P ADC
LDO output pin
LDO . .
12 13 18 29 P Note: This pin needs to be
_CAP connected with a 1uF
capacitor.

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

3 2 4 4 /RST ' 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/0  [PORTO: General purpose 1/O
port, which can be configured
o5 39 51 PO.1 /O | by software in four modes. Its

multifunction pins are for

, CTS1, RTS1, CTSO0, RTSO,
NC 38 50 P0.2 CTS ™XD? | VO |gpiISS. MOSI. MISO. and
SPICLK.

The pins SPISS, MOSI,
MISO, and SPICLK are for
24 35 47 P0.4 SPISS? 1’0 the SPI function use.

NC 37 49 P0.3 RTS RXD® I/0

CTS: Clear to Send input pin
18 23 34 46 P0.5 MOSI@ I/0
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Pin Number Alternate Function
[1] it
TSSOP QFN LQFP | LQFP Symbol 1 ; \ Type Description
20 33 48 64
17 22 33 45 P0.6 MISO® /o |for UART
RTS: Request to Send output
I/O pin for UART
16 21 32 44 PO.7 | SPICLK® The RXD/TXD pins are for
UART function use.
1 29 43 59 P1.0 T2 AINO I/0 PORT1: General purpose 1/0
port, which can be configured
NG 44 60 P11 T3 AIN1 1/O by software in four modes. Its
multifunction pins are for T2,
T3, SPISS0, MOSI, MISO,
30 45 61 P1.2 AIN2 1/0 and SPICLK.
31 46 62 P1.3 AIN3 yo  |The pins SPISSO, MOSI,
MISO, and SCLK are for the
= SPI function use.
2 32 47 63 P1.4 SPISS AIN4 I/0
The pins AINO~AIN7 are for
1 1 1 P15 MOSI2 AIN5 /o the 12 bits ADC function use.
The T2/T3 pins are for
NC 2 2 P1.6 MISO® AING /0 | Timer2/3 external event
counter input.
NC 3 3 P1.7 SPICLK® | AIN7 I/0
NC 19 27 P2.0 PWMO™ I/l0 | PORT2: General purpose 1/O
port, which can be configured
NG 20 o8 P2.1 PWM{2 o |by software in four modes. It
has an alternative function.
14 21 29 p2.2 PWM2? /0 |The pins PWMO~PWM3 are
for the PWM function use.
13 15 22 30 P2.3 PWM3H I/0
16 23 31 P2.4 I/0
17 25 33 P2.5 I/0
18 26 34 P2.6 1’0
NC 27 35 P2.7 1’0
4 3 5 5 P3.0 RXD™ I/l0  [PORT3: General purpose 1/O
port, which can be configured
6 5 7 10 P3.1 TXD®? /o |by software in four modes. Its
multifunction pins are for
6 8 11 P3.2 /INTO [STADC | TOEX I/0 205 PARSAANIS WU ERIRY
and T1.
NC 9 12 P3.3 /INT TiEX | o | The RXD/TXD pins are for
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Pin Number Alternate Function
[1] - .
TSSOP QFN LQFP | LQFP Symbol 1 ) \ Type Description
20 33 48 64
7 7 10 13 P3.4 TO SDAO /0  |UART function use.
The SDAOQ/SCLO pins are for
8 8 11 14 P3.5 T SCLO | ckO® /0 [2CO function use.
CKO: HCLK clock output
9 13 16 P3.6 CKO I/0

The STADC pin is for ADC
external trigger input.

The TO/T1 pins are for
Timer0/1 external event
NC 14 17 P3.7 1/O counter input.

The TOEX/T1EX pins are for
external capture/reset trigger

input of Timer0/1.
NC 24 32 P4.0 PWMO®? T2EX I/l0 | PORT4: General purpose 1/O
port, which can be configured
NC 36 48 P4.1 PWM1? T3EX 1/O by software in four modes. lts

multifunction pins are for
PWMO-3, SCL1, SDA1,

e

NC 48 64 P4.2 PWM2 I/0 ICE_CLK and ICE_DAT.

NC 12 15 P4.3 PWM3® 1/10 The ICE_CLK/ICE_DAT pins
are for JTAG-ICE function
use.

NC 28 36 P4.4 SCL1 I/0
PWMO0-3 can be used from

NG o9 37 P45 SDA1 /o P2.0-P2.3 or P4.0-P4.3.

The T2EX/T3EX pins are for
14 19 30 38 P4.6 ICE_CLK I/0 external capture/reset trigger
input of Timer2/3.
15 20 31 39 P4.7 ICE_DAT I/0

NC NC 7 P5.1 T1EX I/0 PORT5: General purpose /O
port, which can be configured

NG NG 8 P5.2 SDAO o |by software in four modes. Its

multifunction pins are for
TOEX, T1EX, SDAO and

NC NC 9 P5.3 SCLO 110

SCLO.

NC NC 23 P5.4 /O The TOEX/T1EX pins are for
external capture/reset trigger
input of Timer0/1.

NC NC 24 P5.5 I/0
The SDAO/SCLO pins are for
2 ;

NC NC o5 P5.6 o) I°CO function use.

NC NC 26 P5.7 I/0

NC NC 40 P6.0 I/0 PORT6: General purpose 1/0
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Pin Number Alternate Function
1] Sy
TSSOP | QFN | LaFP | Larp | Symbol 1 ; \ Type Description
20 33 48 64
NC NC 41 P6.1 I/O port, which can be configured
by software in four modes.
NC NC 42 P6.2 I/0
NC NC 43 P6.3 110
NC NC 57 P6.6 1’0
NC NC 58 P6.7 110
I/0O, PORT?7: General purpose /O port,
9 10 15 18 P7.0 XTAL2 which can be configured by
o software in four modes. Its
multifunction pins are for XTAL
. » . . - T VO, | XTAL: External 4~24 MHz (high
' I(ST) |speed) crystal pin.

Note 1: I/O type description. I: Input, O: Output, I/O: Quasi-bidirectional, D: Open-drain, P: Power pins, ST: Schmitt trigger.

Note 2: The PWMO ~ PWM3, RXD, TXD, RXD1, TXD1, SCL1, SDA1 and CKO can be assigned to different pins. However, a
pin function can only be assigned to a pin at the same time, i.e. software cannot assign RXD to P0.3 and P3.0 at the same time.
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5 BLOCK DIAGRAM
5.1 NuMicro™ MO058S Block Diagram

PWM / Timer Analog Interface

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

50 MHz indow Watchdog
Timer

DataFlash PWM/Capture
4 KB Timer x 4

Power Control Clock Control Connectivity 1/0 Ports

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

Low Speed High Speed
Oscillator Oscillator
10 kHz 22.1184 MHz

Figure 5.1-1 NuMicro™ MO058S Block Diagram
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6 FUNCTIONAL DESCRIPTION

6.1 ARM® Cortex®-MO0 Core

The Cortex®-MO 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 components
Cortex-M0 processor Debug
Interrupts . Nested '
7”1 Vectored Cortex-MO Bre:l;zomt
»| Interrupt [« Processor |« > Watchpoint
Controller Core Unit
(NVIC)
vV VY A A A
Wakeup v v
Interrupt - Debug
Controller 5| Busmatrix | .| Debugger | > A Port
” - 71 interface |~ > Access Fo
(WIC) A (DAP)
A
v v
AHB-Lite interface Serial Wire or
JTAG debug port

Figure 6.1-1 Functional Block Diagram

The implemented device provides:
® Alow gate count processor the features:
B The ARMv6-M Thumb® instruction set.
B Thumb-2 technology.
B ARMv6-M compliant 24-bit SysTick timer.
B A 32-bit hardware multiplier.
B The system interface supports little-endian data accesses.
B The ability to have deterministic, fixed-latency, interrupt handling.

B Load/store-multiples and multicycle-multiplies that can be abandoned and restarted to
facilitate rapid interrupt handling.

B 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.
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B 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:
B 32 external interrupt inputs, each with four levels of priority.
B Dedicated non-Maskable Interrupt (NMI) input.
B Supports for both level-sensitive and pulse-sensitive interrupt lines
B Supports Wake-up Interrupt Controller (WIC) and provides Ultra-low Power Sleep mode
® Debug support:
B Four hardware breakpoints.
B Two watchpoints.
B Program Counter Sampling Register (PCSR) for non-intrusive code profiling.
B Single step and vector catch capabilities.
® Bus interfaces:

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

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

6.2.1 Overview
System management includes the following sections:

System Resets

®  System Power Architecture

®  System Memory Map

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

®  System Timer (SysTick)

Nested Vectored Interrupt Controller (NVIC)

System Control registers

6.2.2 System Reset

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

® Hardware Reset

Power-on Reset (POR)

Low level on the Reset Pin (nRST)
Watchdog Timer Time-out Reset (WDT)
Low Voltage Reset (LVR)

Brown-out Detector Reset (BOD)

®  Software Reset
B MCU Reset - SYSRESETREQ(AIRCR[2])
B Cortex-M0 Core One-shot Reset - CPU_RST(IPRSTC1[1])
B Chip One-shot Reset - CHIP_RST(IPRSTC1[0])
Note: ISPCON.BS keeps the original value after MCU Reset and CPU Reset.
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6.2.3 System Power Architecture
In this device, the power architecture is divided into three segments.
®  Analog power from AVpp and AVss provides the power for analog components
operation. AVpp must be equal to Vpp to avoid leakage current.

® Digital power from Vpp and Vss supplies the power to the I/O pins and internal
regulator which provides a fixed 1.8 V power for digital operation.

The output of internal voltage regulator, LDO_CAP, requires an external capacitor which should
be located close to the corresponding pin. Analog power (AVpp) should be the same voltage level
as the digital power (Vop). The following figure shows the power distribution of the M058S series.

Analog Comparator
AVoo ket 12-bit
SAR-ADC
AV Low Brown
% > Voltage Out
Reset Detector
Temperature Internal
Sgnsor Flash Digital Logic 22.1184 MHz and
10 kHz Oscillator
- LDO_CAP
[ J_
1.8V 1uF;|;_
POR18
PLL 5VE%(13'8V /O cell [ ] GPIO Pins
POR50

|
PVSS
s

MO058 Series Power Distribution

Figure 6.2-1 NuMicro™ M058S Power Architecture Diagram
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