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1 GENERAL DESCRIPTION

The NuMicro® MO058S is a 32-bit microcontroller with embedded ARM® Cortex® -MO 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® MO058S 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® M058S has 32K-byte
flash,4 Kby t e d a #kabyté flash $ohthe ISP, and 4K-byte SRAM.

Many system level peripheral functions, such as 1/0 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® MO58S 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.

Nov 06, 2013 Page 9 of 367 Revision 1.02
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2 FEATURES

Core

A ARNKCort-®a core runs up to 50 MHz.
A One -Ri4t system timer.

A Supports | ownmpodaver sl eep

A Aisneglyecl-ei B2hardware multiplier.

A NVIC for the 32 intelraweftspirnipoutist,y.each with 4

A Supp®retrs al Wi(rSeVDDretbeurgf ac watolpoi nts/ 4 breakpoi n:
Wide Operating Voltage Range: 2.5V to 5.5V

Memory

A 32Km®BI afsdprr ogr am memory (APROM)

A 4B Fl ashtf@aomeadrayFl(ash)

A 4B Flash for |l oader (LDROM)

A 4KBSRAM

Clock Control

A Flexible selection for different applications
A Buiilnt 22. 1184 Mbtbzs chilfgodm tsspyesetdem oper ati on

E Trimmdgd ®oafCan2d5 VDD = 5 V

E Trimmdgas ™edadC~ +®mnd VDD = 2.5 V ~ 5.5 V
A Programmabl e sygsteen cl ock
A External 4~24 MHz high speed crystal input for precise timing operation

A Built-in 10 kHz low speed oscillator for Watchdog Timer and Wake-up operation
A Supports one PLL, up to 50 MHz, for high performance system operation

I/O Port
A Upto 55ge n e -puapose I/O (GPIO) pins for LQFP-64 package
A Four 1/ 0 modes:

E Quas-di bection

E Pushull output
Nov 06, 2013 Page 10 of 367 Revision 1.02
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E OpebBrain output

E Input only with high impendence

A TTL/Schmitt trigger input selectable

A 1/0 pin can be configured as interrupt source w

A Suppwshigh driver /@ndobdiegh sink |

Timer

A Provides f oubri tc htaimmetr8st 3paee counbir-t iwmfdahr 24
eacthi mer .

A Independent cl octki nseorurce f or each

A 24itti mer value is readable through TDR (Ti mer Dz¢

A Providesootned merdi dddbggl e operation modes.

A Provide event counter function.

A Provi de ceaxpttewrreendét counter functi on.

Watchdog Timer

A Mul tdlpdsmkur ces

A Supparatke up from power down or sleep mode

A Interrupt or rwatet¢hdeduetcitradl e on

Window Watchdog Timer

A 6bit downwictohhtleprescale for wide range window :

PWM

A Buiilnt upt wtlebi t PWM gemproianitfauwlrrWM out putwo or
compl ementary paired PWM outputs

A Ilndividsalurclet@olwk ebért,-sp8ak ar aznodnedegaedner at or f or
PWM generator

A PWM ntesyoephronized to PWM period

A 16éidti gCapiure timers (shared with PWM timers) wi

A Suppszapt umeéerrupt

UART

A Programmaddag e gener ator

Nov 06, 2013 Page 11 of 367 Revision 1.02
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A Buffered receiver anl6bysFinFsOni tter, each with

A Optidmav cfooncoT 8amd( RTS)

A Suppsdmrtp&81 R) function

A SuppsRiSt485 functi on

A Supports LIN function

SPI

A Su p psomats toesrl av e ompedeat i on

A Full dypkcéxonous serial data transfer

A Configudamligehbiathed réedr 8mo 32 bi t s

A SuppsoMStE i ost f SB sansdgeuence

A Suppskbrytt e reorder function

A Provildeeyedr transmit ansl receive FIFO buffer

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

I°’C

A Up to twiCdeved s of

A Suppsonats t/ sawmede

A Bidirectional data transfer between masters and

A Mulntaist er bus (no central master) .

A Arbitration betwteransmimutlitmgemast grs without co
on the bus

A Seri al clock synchronization all ows devices wit
one serial bus.

A Seri al clock synchronization can be used as a |
reseamserial transfer.

A Programmable clocks allow versatile rate contro

A Supposmul ti ple addrésstrneeogddtess With mask opt.i

Nov 06, 2013 Page 12 of 367 Revision 1.02
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ADC
A 12it SAR APESRSt h
A Up tcoh 8siemglti evpourtch di ffiepant i al
A Supporitnsgieede/ bur st -mpdkéssoghretmsesiedn mode
A Suppodctogmphemntni gnfeodr mat fif emedeé i abnvessli Dn
A Each charmmendiw it dual result register

A Suppsecrotnversion value monitoring (or comparison)
A Conversion can be started either by software tr
Programming Mode : IAP, ISP, ICP One built-in temperature sensor

Brown-Out Detector

A With 4 Bwe/VBél 8: 7% 2.2V

A Supps®Brown-Outint errurpseandpti on

96-bit unique ID

LVR (Low Voltage Reset)

A Thr eswwoll tdaegved . VO :

Operating Temperature: -406¢ ~85¢

Packages:

A Green package (ROHS)

A 64in LXAQPPNQFB3piFN -fDn TSSOP

Nov 06, 2013 Page 13 of 367 Revision 1.02
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3 BLOCK DIAGRAM

Timer/PWM Analog Interface

32-bit Timer x 12-bit ADC x 8
Watchdog
Timer
DataFlash
taFl PWMI/Capture
Timer x 4

1/0 Ports

Power Control Clock Control Connectivity

UART

High Speed High Speed Sl

22.1184 MHz 4 ~24 MHz

Figure 3.1-1 NuMicroda MO058S Block Diagram

External
Interrupt

Reset Pin
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4 SELECTION TABLE

NuMicroE MO058S Selection Guide

ISP Connectivity ISP
Part | AproM | RAM | P | gader | 1o | Timer PWM| ADC |!CP | package
number Flash 2
ROM UART| SPI | I’C IAP
MOSSSFAN | 32KB | 4KB | 4KB | 4KB | 14 |4x32bit| 1 | 1 | 1 | 1 Z’E)litz' v |Tssop20
. 5x12-
MOS8SZAN | 32KB | 4KB | 4KB | 4KB | 26 |axd2bit| 1 | 1 | 1 | 2 |>0F | v | QFNa3
MOSSSLAN | 32KB | 4KB | 4KB | 4KB | 42 |4x32-bit| 1 | 1 | 2 | 4 S’E)litz' v | LQFP48
MOS8SSAN | 32KB | 4KB | 4KB | 4KB | 55 |[4x32bit| 1 | 1 | 2 | 4 S’E)litz' v | LQFP64

Table 5.1-1 NuMicroa M058S Product Selection Guide

Nov 06, 2013 Page 15 of 367 Revision 1.02



NuMicrod M058STechnical Reference Manual

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T

5 PIN CONFIGURATION
5.1 LQFP 64 pin

3 22
.8 as 5 S
s>>222 2 a3
=T zZzzzz 0w 0
N pdFS > S o
T U U U T U U U « < < < T T T T
AP P PP P o o = 00@n 9O 0 O O
N A W NP ON 2 OO0 ®nm ok Ndw
OO0O000O0O000000M0MMmr
o o O O oo g U o g g g g g g ga b
A W N P O O 0O N O OO0 W N PP O ©
most, ains, P15 1 O 48[] P4.1, PWMI1, T3EX
MISO, AING, P1.6 []2 47[] P0.4, SPISS
SPICLK, AIN7, P1.7 [|3 46[] P0.5, MOSI
/IRST [|4 45[7] P0.6, MISO
RXD, P3.0 |5 44[7] P0.7, SPICLK
AVSS []6 43[] P6.3
P5.1 [|7 42[7] P6.2
P5.2 [|8 . 41[7] P6.1
LQFP 64-Pin
P5.3 []9 40[] P6.0
TXD, P3.1 [|10 39[] P4.7,ICE_DAT
TOEX, STADC, INTO, P3.2 []11 38[ ] P4.6,ICE_CLK
T1EX, INT1, P3.3 [|12 37[] P4.5,12C1SDA
SDAO, TO, P3.4 []13 36[] P4.4, 12C1SCL
SCLO, T1, P35 []14 35[] P2.7
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Figure 5.1-1 NuMicrod M058S LQFP-64 Pin Diagram
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5.2 LQFP 48 pin

9
7 — )
3 O 3 R S 5
= 2 2 2 = > o =
5 £ 8 8 & 3 @ o
T W U W uw 1| = T U U T
I = P = = P < < =] =] o =]
N s W b B o 8§ 8 5 B b o
HNEEEEENEEEE N EENEEEEN
S » » S S N » » » w w w
[oe] ~ o o » w N L o © o] ~
MOsI, AIN5, PL5 [ |1 @ 36 |_| P4.1, PWML, T3EX
MISO, AING, P16 [_| 2 35 |_] P0.4, SPISS
SPICLK, AIN7, P17 [ | 3 34 |_] P0.5, MOSI
RST[ | 4 33 || P0.6, MISO
RXD,P3.0 [ |5 32 |_] P0.7, SPICLK
avss [l & . 31 |_] P4.7, ICE_DAT
48-pin LQFP
XD, P31 [ |7 30 |_| P46, ICE_CLK
TOEX, STADC, INTO, P3.2 | 8 29 || P45, SDAL
TIEX,INTL, P33 [_| 9 28 |_] P4.4,sCL1
SDAO, TO,P3.4 || 10 27 [ ] P27
CKO, SCLO, T1, P35 [| 11 26 | ] P26
PWM3, P4.3 | 12 25| | P25
= = [ = - = [ [N) N N N N
w ~ &) (o) ~ o] © o [ N w N
HEEREREE BEREREREREREREE
0 0 x x < - 0 R R 0 0 o
w w — — w |} N N N N N N
> 4 2 2 7 6 o 5 N & » b
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Figure 5.2-1 NuMicrod M058S LQFP-48 Pin Diagram
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5.3 QFN 33 pin

|% v'Id ‘PNIV
|8 €Td ‘'eNIV
|8 Z'Td eNIV
|Q 0'Td ‘2L 'ONIV
[3]

[ee]

|l:‘) aap
[3]

[*2]

[2]

U1

®
AIN5, P15 | 1 | |24 P0.4, SPISS
IRST | 2 | |23 P0.5, MOSI
RXD,P3.0| 3 | |22 P0.6, MISO
AVss | 4 | . | 21| P0.7, SPICLK
QFN 33-Pin
TXD,P3.1| 5 | |20 P4.7, ICE_DAT
TOEX, STADC, INTO, P3.2 | 6 | | 19| P4.6, ICE_CLK
SDA,TO,P3.4 | 7 | | 18] P2.6
CKO,SCL,T1,P35] 8 | 33 VSS | 17| P25
(o]l e e e e o
3 3356888
o = = 2 O N w »
o b~ R o 1 1
6 3% %%
o [l N w

Figure 5.3-1 NuMicrod M058S QFN33 Pin Diagram

Nov 06, 2013 Page 18 of 367 Revision 1.02



NuMicrod M058STechnical Reference Manual

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T

5.4 TSSOP 20 pin

T2, AINO,P1.0[ 1 | ~ 20 ] AVpp
SPISS, AIN4, P1.4[ 2 | 19| Voo
IRST[ 3] 18 | P0.5, MOSI
RXD, P3.0[ 4 | MOS8S | 17 ] P0.6, MISO
AVss[ 5 | TSSOP 16 | P0.7, SPICLK
TXD, P3.1[ 6 | 20-pin 15 | P4.7, ICE_DAT
SDAO, TO, P3.4[ 7 | 14 | P4.6, ICE_CLK
CKO, SCLO, T1, P3.5[ 8 | [13] P2.3, PWM3
XTAL2, P7.1[ 9| 12| LDO_CAP
XTAL1, P7.0[ 10 [11 ] VSS

Figure 5.4-1 NuMicrod M058S TSSOP20 Pin Diagram

Nov 06, 2013 Page 19 of 367 Revision 1.02



NuMicrod M058STechnical Reference Manual

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T

5.5 Pin Description

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

/RST pin is a Schmitt trigger
input pin for hardware device
r es e L o wan thil pin for
768 clock counter of Internal
RC 22M while the system

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

26 40 52 P0.0 ] PORTO: General purpose I/O
port, which can be configured
25 39 51 PO.1 /0 by software in four modes. Its
multifunction pins are for

o CTS1, RTS1, CTSO, RTSO,
NC 38 50 P0.2 CTS TXD 110 SPISS, MOSI, MISO, and
SPICLK.

The pins SPISS, MOSI,
MISO, and SPICLK are for
24 35 47 P0.4 SPIss? 110 the SPI function use.

NC 37 49 P0.3 RTS RXD™! 110
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Pin number Alternate Function
[ P,
TSSOP QFN LOFP | LOFP Symbol . , ; Type Description
20 33 48 64
18 23 34 46 PO.5 MOSI? I/0 CTS: Clear to Send input pin
for UART
17 22 33 45 P0.6 Miso® /0 RTS: Request to Send output
pin for UART
110 The RXD/TXD pins are for
2]
16 21 32 44 P0.7 SPICLK UART function use.
1 29 43 59 P1.0 T2 AINO I/0 PORT1: General purpose I/O
port, which can be configured
NC 44 60 P1.1 T3 AIN1 e} by software in four modes. Its
multifunction pins are for T2,
5 5 ) T3, SPISS0, MOSI, MISO,
30 45 61 P1. AIN I/0 and SPICLK.
31 46 62 P13 AIN3 /o The pins SPISS0, MOSI,
MISO, and SCLK are for the
2 SPI function use.
2 32 47 63 P1.4 SPISS AIN4 I/0
The pins AINO~AIN7 are for
1 1 1 P15 MOSI? AINS e the 12 bits ADC function use.

The T2/T3 pins are for
NC 2 2 P1.6 MISO®?! AING 110 Timer2/3 external event
counter input.

NC 3 3 P17 spicLK? | AIN7 I}
NC 19 27 P2.0 PWMO? /0 PORT2: General purpose 1/O
port, which can be configured
NC 20 28 P21 PWM12 e} by software in four modes. It
has an alternative function.
14 21 29 p2.2 PWM2? /0 | The pins PWMO~PWMS3 are
for the PWM function use.
13 15 22 30 P2.3 PWM3? 1o
16 23 31 P2.4 110
17 25 33 P2.5 110
18 26 34 P2.6 110
NC 27 35 P2.7 110
4 3 5 5 P3.0 RXD? /0 PORT3: General purpose I/O
port, which can be configured
6 5 7 10 P3.1 TXD? /o by software in four modes. Its
multifunction pins are for
STAD RXD, TXD, /INTO, /INT1, TO
6 8 11 P3.2 /INTO c | TOEX I/0 and T1.
The RXD/TXD pins are for
NC 9 12 P3.3 /INT1 T1EX o |UART function use.
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Pin number Alternate Function
1 .
Tssop | oFn | LoFp | Lorp | Symbol Type Description
1 2 3
20 33 48 64
7 7 10 13 P3.4 TO SDAO Tle) The SDAO/SCLO pins are for
1°cO function use.
2 .
8 8 11 14 P3.5 T1 scLo CK]O /o CKO: HCLK clock output
The STADC pin is for ADC
9 13 16 P3.6 CKO o external trigger input.

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

NC 14 17 P3.7 I/0 The TOEX/T1EX pins are for
external capture/reset trigger
input of Timer0/1.

NC 24 32 P4.0 PWMO™? T2EX e} PORTA4: General purpose 1/O
port, which can be configured
NC 36 48 P41 PWM12 T3EX /O by software in four modes. Its

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

(2]

NC 48 64 P4.2 PWM2 110 ICE_CLK and ICE_DAT.

NC 12 15 P4.3 PWM3®2 /o The ICE_CLK/ICE_DAT pins
are for JTAG-ICE function
use.

NC 28 36 P4.4 SCL1 110

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

NC 29 37 P4.5 SDA1 110
The T2EX/T3EX pins are for
14 19 30 38 P4.6 ICE_CLK 11O external capture/reset trigger
input of Timer2/3.
15 20 31 39 P4.7 ICE_DAT 110

NC NC 7 P5.1 T1EX 110 PORT5: General purpose 1/0
port, which can be configured

NC NC 8 pP5.2 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 P5.5 110
The SDAQ/SCLO pins are for

NC NG 25 P5.6 /o I’CO function use.

NC NC 26 P5.7 110

NC NC 40 P6.0 110 PORT®6: General purpose I/O
port, which can be configured

NC NC 41 P6.1 e} by software in four modes.
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Pin number Alternate Function
TssoP | QFN | LQEP | Lorp | Symbol Type'™ Description
20 33 48 64 ! 2 3
NC NC 42 P6.2 l[e}
NC NC 43 P6.3 l[e}
NC NC 57 P6.6 l[e}
NC NC 58 P6.7 l[e}

110, PORT?7: General purpose |/O port,
9 10 15 18 p7.0 XTAL2 which can be configured by

0 software in four modes. Its
multifunction pins are for XTAL

VO, | XTAL: External 4~24 MHz (high

10 11 16 19 P7.1 XTAL1 .
I(ST) speed) crystal pin.

Table 5.5-1 NuMicrod MO058S Pin Description

[1] /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® Cortext -M0 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-MO components
Cortex-MO0 processor Debug
Interrupts Nested ]
P Vectored Cortex-MO Breakzomt
»| Interrupt [€—»| Processor |« > Watchpoint
Controller Core Unit
(NVIC)
vV V A A A
Wakeup v v
Interrupt Deb Debug
Controller | Busmatrix | - ebugger | o
(W|C) > < 1 g interface < P»| Access Port
A (DAP)
A
\ 4 \ 4
AHB-Lite interface Serial Wire or

JTAG debug port

Figure 6.1-1 Functional Block Diagram

The implemented device provides:

A low gate count processor the features:

A The ARWvTBhGmbstructi on set .

A Thumrtb technol ogy.

A ARMvM complidbant S4Tick timer.

A A It hardware multiplier.

A The system interdmdtica muegawpeastes . | i ttl e

A Theiabty to have -datemaey niisntier,r dptxemandl i ng.

A Load/subteples amdl muplkieyci eat can be abandone:t

facilitate rapid interrupt handling.
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A C Application Binary Interface compliant except
This is tvhe CARRMWE i cati on-ABiIi nhacygmphitanf aex¢€pti o
t hat enables the use of pure C functions as int

A Low powemodé eemptry usi nptWRI }J, FWa it WMFEER)r r Ev e n
instructions, or the-omexiutr nf gdatour eé.nterrupt sl ee

NVIC features:

A 32 external interrupt inputs, each with four |e

A Dedi cat-Mals lnmml e I nterrupt (NMI) input.

A Suppsdrotr bosbhneeva@hdsenbsseive interrupt | ines

A Wakep I nterrupt 6€opiooéklilroewr p(owled) ,sl eep mode
Debug support:

A Four hardware breakpoints.

>

Two watchpoints.

A Program Counter Sampl i ng nRergaissiteeerpr(o0fFG9R)ngf.or no
A Singtep and vector catch capabilities.

Bus interfaces:

A Singlbe t328VBMHBt e system interface that provides
system peripherals and memory.

A Singlbei t32s] ave port thBébsgppoceésstBer DAP
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6.2 System Manager

6.2.1 Overview

The following functions are included in system manager section

A SystReset s

A System Memory Map

A System managemieoPta r it e dNiu ubleires saentdrc himpdul e, reset
mu Htuin catbioon contr ol

A System Timer (SysTick)

A NestVeect ored I nterrupt Controller (NVIC)

A 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.

A The POwe Re(sPeQR)

A The low I evel on the [/ RESET pin
A Watchdog Ti méEWDT) Reset

A Low Vol t a(gleVRReset

A BroWmubetected BR®3et

A CPReset

A 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.

A Anal og powkpganfA¥sgpr Avi des t he power for anal og mo

A Digital peraemsssumpmpl i es the power to the

internal
providesd . \#8 gdweerd f or digital

operation and |/ O g

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.

MO058S
Power
12-bit Distribution
AVDD — SAR-ADC Low Brown
AVSS — Voltage Out
Reset Detector
Temperature Internal
P FLASH Digital Logic 22.1184 MHz & 10 kHz
Seneor .
Oscillator
LDO
18v S 1uF
-
POR18 5Vto 1.8V
PLL 0l }
LDO 10 cell PO - P7
POR50

VDD

VSS —1—»»

Figure 6.2-1 NuMicro® M058S Power Architecture Diagram

Nov 06, 2013 Page 27 of 367 Revision 1.02



NuMicrod M058STechnical Reference Manual

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T

6.2.4 Whole System Memory Map

NuMicro® MO058S 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 forl individual on-chip peripherals.
NuMicro® M058S only supports little-endian data format.

Address Space Token Modules

Flash & SRAM Memory Space

0x0000_0000 i 0x0000_FFFF FLASH_BA FLASH Memory Space (64KB)
0x2000_0000 i 0x2000_OFFF SRAM_BA SRAM Memory Space (4KB)

AHB Modules Space (0x5000_0000 i 0x501F_FFFF)

0x5000_0000 i 0x5000_01FF GCR_BA System Global Control Registers
0x5000_0200 7 0x5000_02FF CLK_BA Clock Control Registers
0x5000_0300 i 0x5000_03FF INT_BA Interrupt Multiplexer Control Registers
0x5000_4000 7 0x5000_7FFF GPIO_BA ||GPIO (PO~P7) Control Registers
0x5000_CO000 7 0x5000_FFFF FMC_BA ||Flash Memory Control Registers

APB Modules Space (0x4000_0000 ~ 0x400F_FFFF)

0x4000_4000 7 0x4000_7FFF WDT_BA \Watch-Dog Timer Control Registers
0x4001_0000 7 0x4001_3FFF TMRO1_BA TimerO/Timerl Control Registers

0x4002_0000 7 0x4002_3FFF 12C_BA 12C Interface Control Registers

0x4003_0000 i 0x4003_3FFF SPI0_BA SPI0 with master/slave function Control Registers
0x4004_0000 i 0x4004_3FFF PWM_BA PWMO0/1/2/3 Control Registers

0x4005_0000 i 0x4005_3FFF UARTO_BA UART Control Registers

0x400E_0000 i 0x400E_FFFF ADC_BA IAnalog-Digital-Converter (ADC) Control Registers
0x4011_00007 0x4011_3FFF TMR23_BA Timer2/Timer3 Control Registers

0x4012_0000 7 0x4012_3FFF 12C1_BA 12C1 Interface Control Registers

System Control Space (0XE000_E000 ~ OxE000_EFFF)

OxE000_EO010 i OXEOOO_EOFF SCS_BA System Timer Control Registers
OXE000_E100 i OXEOO0_ECFF SCS_BA External Interrupt Controller Control Registers
OxEOO00_EDOO i OXEOOO_EDS8F 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

MO058S
4GB OXFFFF_FFFF
Reserved | System Control
0xE000_FO000 -|System Timer Control 0xE000_E000 SCS_BA I
OXE000_EFFF
System Control
0xE000_E000
0xE000_EOOF
Reserved |
0x6002_0000
OX5FFF_FFFF
Reserved |
0x5020_0000 AHB peripherals
0x501F_FFFF EBI Control 0x5001_0000 EBI_CTL_BA
Ae 0x5000_0000 : FMC 0x5000_C000 FLASH_BA
Ox4FFF_FFFF i..{|GPIO Control 0x5000_4000  |GPIO_BA
Interrupt Multiplexer Control 0x5000_0300 INT_BA
Reserved |
Clock Control 0x5000_0200 CLK_BA
0x4020_0000 System Global Control 0x5000_0000 GCR_BA
0x401F_FFFF
APB |
1GB 0x4000_0000
Ox3FFF_FFFF
Reserved | APB peripherals
12C1 Control 0x4012_0000 12C1_BA
0x2000_1000 Timer2/Timer3 Control 0x4011_0000 TMR23_BA
0x2000_OFFF ADC Control 0x400E_0000 ADC_BA
UARTO Control 0x4005_0000 UARTO_BA
4 KB SRAM PWMO0/1/2/3 Control 0x4004_0000 PWMA_BA
..... SPI0 Control 0x4003_0000  [SPI0_BA
0.5GB 0x2000_0000 12C Control 0x4002_0000 12C_BA
OX1FFF_FFFF Timer0/Timerl Control 0x4001_0000 TMRO1_BA
WDT Control 0x4000_4000 WDT_BA
Reserved |
0x0001_0000
0x0000_7FFF
32 KB on-chip Flash
0GB 0x0000_0000
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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 Resisterl 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
PO_MFP GCR_BA+0x30 R/W PO 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 Reqister (PDID)

Register Offset R/W | Description Reset Value

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

[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
Part Device Identification Number
[31:0] PDID This register reflects device part number code. S/W can read this register to identify
which device is used. For example, MO58SLAN PDID code is 0x0000_5810.
NuMicrorE MO058S Series Part Device Identification Number
MO58SLAN 0x00005810
MO58SZAN 0x00005813
MO58SSAN 0x00005816
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System Reset Source Register (RSTSRC)

This register provides specific information for software to identify thischipb s r eset source frc

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 RST%RES RSTS_POR

Bits Descriptions
[31:8] Reserved Reserved
The RSTS_CPU flag is set by hardware if software writes CPU_RST (IPRSTC1[1]) 1 to
reset Cortex-MO CPU kernel and Flash memory controller (FMC).
7] RSTS_CPU 1 = The Cortex-MO 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

The RSTS_MCU flagi s s et by the fAreset signal o
indicate the previous reset source.

1= The MCU Cortex_MO had issued the reset signal to reset the system by software
5] RSTS Mcu [writing 1 to bit SYSRESTREQ(AIRCR[2], Application Interrupt and Reset Control
- Register) in system control registers of Cortex_MO kernel.

0= No reset from MCU

This bit is cleared by writing 1 to itself.

The RSTS_BOD flagiss et by the freset -©Oitdeteatbrdo inflicate
[4] RSTS BOD | 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.

The RSTS_LVR flagisset by t he f@Areset -YditageRebedcorftrollerto
indicate the previous reset source.

3] RSTS LVR 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.

The RSTS_WDT flag is setbythe fir es et si gn adtog tinfertmimlicatetthe
previous reset source.

2] RSTS wDT | 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.

The RSTS RESETf |l ag i s set b y framhhe /RESE® pire tb indicate theq
previous reset source.

1 RSTS_RESE | 1= The Pin /RESET had issued the reset signal to reset the system.
T
0= No reset from Pin /RESET

Software can write 1 to clear this bit to zero.

The RSTS_ POR flag i s set bygi drmal oi,r ewlitc h 4iOs Rebet
(POR) module or bit CHIP_RST (IPRSTCL1[0]) is set, to indicate the previous reset
source.

0] RSTS POR 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 Registerl (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
CPU kernel one shot reset (write-protected)
Set this bit will reset the Cortex-M0 CPU kernel and Flash memory controller (FMC). This
1] CPU RST bit wildl automatically return to A00 aft {
0= Normal
1= Reset CPU
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 fA00 after the 2
[O] CHIP_RST 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 t hes e repetperipliedaldex.WADC dr SPIé ). Us er s eexitrdseétstatet o A 00
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 PWMO03_RST Reserved UARTO_RST
15 14 13 12 11 10 9 8
Reserved SPIO_RST Reserved [2C1_RST [2C_RST
7 6 5 4 3 2 1 0
Reserved TMR3_RST | TMR2_RST TMR1_RST TMRO_RST | GPIO_RST Reserved
Bits Descriptions
[31:29] Reserved Reserved
ADC Controller Reset
[28] ADC_RST 0= ADC controller normal operation
1= ADC controller reset
[27:21] Reserved Reserved
PWMO0~3 controller Reset
[20] PWMO3_RST | 0= PWMO~3 controller normal operation
1= PWMO0~3 controller reset
[19:17] Reserved Reserved
UART controller Reset
[16] UARTO_RST [ 0= UART controller normal operation
1= UART controller reset
[15:13] Reserved Reserved
SPIO controller Reset
[12] SPIO_RST 0= SPI0 controller normal operation
1= SPIO controller reset
[11:10] Reserved Reserved
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I°C1 controller Reset
19] I2c1_RST |1 =1"Cl controller reset

0 = I’C1 controller normal operation

I°CO controller Reset
8] 12C_RST 1 = I°CO controller reset

0 = I°CO controller normal operation

[7:6] Reserved Reserved

Timer3 controller Reset
[5] TMR3_RST | 0= Timer3 controller normal operation

1= Timer3 controller reset

Timer2 controller Reset
[41 TMR2_RST | 0= Timer2 controller normal operation

1= Timer2 controller reset

Timerl controller Reset
[3] TMR1_RST 0= Timer1 controller normal operation

1= Timerl controller reset

TimerO controller Reset
[2] TMRO_RST 0= TimerO controller normal operation

1= TimerO controller reset

GPIO (PO~P7) controller Reset
[1] GPIO_RST 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
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.
7 LVR_EN - . . . )
1 = Enabled Low Voltage Reset function i After enabling the bit, the LVR function will be
active with 100usS delay for LVR output stable. (Default).
0 = Disabled Low Voltage Reset function
Brown-Out Detector output status
1 = Brown-Out Detector output status is 1. It means the detected voltage is lower than
[6] BOD_OUT 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
Brown-Out Detector Low power Mode (write-protected)
1= Enable the BOD low power mode
[5] BOD_LPM 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.
Brown-Out Detector Interrupt Flag
[4] BOD_INTF 1 = When Brown-Out Detector detects the Vppis dropped down through the voltage of
BOD_VL setting or the Vpp 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 Vpp down through or up
through the voltage of BOD_VL setting.

Software can write 1 to clear this bit to zero.

Brown-Out Reset Enable (write-protected)
1 = Enable the Brown-O u t ARESETO 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).

[3] BOD_RSTEN [0 = Enablethe Brown-Out @l NTERRUPTO® functi on

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].

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
[2:1] BOD_VL 1 1 4.4V
1 0 3.7V
0 1 2.7V
0 0 2.2V
Brown-Out Detector Enable (write-protected)
The default value is set by flash controller user configuration register config0 bit[23]
[0] BOD_EN

1 = Brown-Out Detector function is enabled

0 = Brown-Out Detector function is disabled
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Temperature Sensor Control Reqgister (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
Temperature sensor Enable
This bit is used to enable/disable temperature sensor function.
1 = Enabled temperature sensor function
[0] VTEMP_EN 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 Reqgister (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

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
POR_DIS_C | equal to Ox5AA5, the POR reset function will be disabled and the POR function will re-
ODE active till the power voltage is lower to set the POR_DIS_CODE to another value or reset
by chip other reset function. Include:

[15:0]

/IRESET, Watch dog, LVR reset BOD reset, ICE reset command and the software-chip
reset function.
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Multiple Function Port0 Control Reqgister (PO_MFP)

Register Offset R/W | Description Reset Value
PO_MFP GCR_BA+0x30 R/W | PO 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
PO_TYPE[7:0]

15 14 13 12 11 10 9 8
PO_ALT[7:0]

7 6 ) 4 3 2 1 0
PO_MFP[7:0]

Bits Descriptions
[31:26] Reserved Reserved

P0.1 alternate function Selection1
[25] PO_ ALTI1[1] The pin function of P0.1 depends on PO_MFP[1], PO_ALTI[1], and PO_ALT1[1].
Refer to PO_ALTI[1] for details descriptions.

P0.0 alternate function Selectionl
[24] PO_ ALT1[0] | The pin function of P0.0 depends on PO_MFP[0], PO_ALT[0], and PO_ALT1[O].
Refer to PO_ALTI[O] for details descriptions.

PO[7:0] input Schmitt Trigger function Enable
[23:15] PO_TYPEN 1= Enable PO[7:0] I/O input Schmitt Trigger function.
0= Disable PO[7:0] I/O input Schmitt Trigger function.

P0.7 alternate function Selection

The pin function of P0.7 is depend on PO_MFP[7] and PO_ALT[7].

PO_ALTI[7] PO_MFP[7] P0.7 function
[15] PO_ ALT[7] 0 0 P0.7
0 1 Reserved
1 0 SPICLK(SPI)
1 1 Reserved
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P0.6 alternate function Selection
The pin function of P0.6 depends on PO_MFP[6] and PO_ALTI[6].
PO_ALT[6] PO_MFP[6] P0.6 function
[14] PO_ ALTI6] 0 0 P0.6
0 1 Reserved
1 0 MISO (SPI)
1 1 Reserved
P0.5 alternate function Selection
The pin function of P0.5 is depend on PO_MFP[5] and PO_ALT[5].
PO_ALT[5] PO_MFPI[5] P0.5 function
[13] PO_ ALT[S] 0 0 P0.5
0 1 Reserved
1 0 MOSI (SPI)
1 1 Reserved
P0.4 alternate function Selection
The pin function of P0.4 depends on PO_MFP[4] and PO_ALT[4].
PO_ALT[4] PO_MFP[4] PO0.4function
[12] Po_ALT[4] || © 0 PO.4
0 1 Reserved
1 0 SPISS(SPI)
1 1 Reserved
P0.3 alternate function Selection
The pin function of P0.3 depends on PO_MFP[3] and PO_ALTI[3].
PO_ALT[3] PO_MFP[3] P0.3function
[11] PO_ ALT[3] 0 0 P03
0 1 Reserved
1 0 RTS(UART)
1 1 RXD
[10] PO_ ALT[2] P0.2 alternate function Selection
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The pin function of P0.2 depends on PO_MFP[2] and PO_ALTI[2].
PO_ALT[2] PO_MFP[2] P0.2function
0 0 P0.2
0 1 Reserved
1 0 CTS(UART)
1 1 TXD
PO0.1 alternate function Selection
The pin function of P0.1 depends on PO_MFP[1], PO_ALT[1], and PO_ALT1[1].
PO_ALT[1] PO_MFP[1] PO0.1function
9] PO_ ALT[1] 0 0 PO.1
0 1 Reserved
1 0 Reserved
1 1 Reserved
P0.0 alternate function Selection
The pin function of P0.0 depends on PO_MFP[0] and PO_ALT[Q].
PO_ALTIO] PO_MFP[O] PO0.0function
(8] PO_ ALT[O] 0 0 P0.0
0 1 Reserved
1 0 Reserved
1 1 Reserved
PO multiple function Selection
[7:0] PO_MFP[7:0] | The pin function of PO depends on PO_MFP and PO_ALT.
Refer to PO_ALT for details descriptions.
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Multiple Function Portl Control Reqister (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 ) 4 3 2 1 0
P1_MFP[7:0]
Bits Descriptions
[31:24] Reserved Reserved

P1[7:0] input Schmitt Trigger function Enable
[23:16] P1_TYPEn 1= Enable P1[7:0] I/O input Schmitt Trigger function.
0= Disable P1[7:0] I/O input Schmitt Trigger function.

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
[15] P1_ALT[7] 0 0 PL7
0 1 AIN7(ADC)
1 0 SPICLK(SPI)
1 1 Reserved

P1.6 alternate function Selection

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

[14] P1_ ALT[6] ]
P1_ALTI[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
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
[13] PL_ALTS] | © 0 PLS
0 1 AIN5(ADC)
1 0 MOSI (SPI)
1 1 Reserved
P1.4 alternate function Selection
The pin function of P1.4 depends on P1_MFP[4] and P1_ALTI[4].
P1 ALT[4] P1 MFP[4] P1.4function
[12] P1_ALT[4] 0 0 PL.4
0 1 AIN4(ADC)
1 0 SPISS(SPI)
1 1 Reserved
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
[11] P1_ALT[3] 0 0 P13
0 1 AIN3(ADC)
1 0 Reserved
1 1 Reserved
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
[10] P1_ALT[2]
0 0 P1.2
0 1 AIN2(ADC)
1 0 Reserved
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1 1 Reserved
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
19 P1_ALT[1] 0 0 P11
0 1 AIN1(ADC)
1 0 T3(Timer3)
1 1 Reserved
P1.0 alternate function Selection
The pin function of P1.0 depends on P1_MFP[0] and P1_ALTI[O].
P1_ALT[O] P1_MFP[0] P1.0function
8 P1_ALT[O] 0 0 P1.0
0 1 AINO(ADC)
1 0 T2(Timer2)
1 1 Reserved
P1 multiple function Selection
[7:0] P1_MFP[7:0] | 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 Reqister (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 ) 4 3 2 1 0
P2_MFP[7:0]

Bits Descriptions
[31:24] Reserved Reserved

P2[7:0] input Schmitt Trigger function Enable
[23:16] P2_TYPEn 1= Enable P2[7:0] I/O input Schmitt Trigger function.
0= Disable P2[7:0] I/O input Schmitt Trigger function.

P2.7 alternate function Selection

The pin function of P2.7 depends on P2_MFP[7] and P2_ALTI[7].

P2_ALT[7] P2_MFP[7] P2.7 function
[15] P2_ALT[7] 0 0 p2.7
0 1 Reserved
1 0 Reserved
1 1 Reserved

P2.6 alternate function Selection

The pin function of P2.6 depends on P2_MFP[6] and P2_ALTI[6].

[14] P2_ ALT6]
P2_ALT6] P2_MFPI6] P2.6 function

0 0 P2.6
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0 1 Reserved
1 0 Reserved
1 1 Reserved
P2.5 alternate function Selection
The pin function of P2.5 depends on P2_MFP[5] and P2_ALTI[5].
P2_ALT[5] P2_MFP[5] P2.5 function
[13] P2_ ALT[5] 0 0 P2.5
0 1 Reserved
1 0 Reserved
1 1 Reserved
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
[12] P2_ ALT[4] 0 0 P2.4
0 1 Reserved
1 0 Reserved
1 1 Reserved
P2.3 alternate function Selection
The pin function of P2.3 depends on P2_MFP[3] and P2_ALTI[3].
P2_ALT[3] P2_MFP[3] P2.3function
0 0 P2.3
[11] P2_ ALT[3]
0 1 Reserved
1 0 PWM3(PWM
generator 2)
1 1 Reserved
P2.2 alternate function Selection
The pin function of P2.2 depends on P2_MFP[2] and P2_ALTI[2].
[10] P2_ALT[2] P2_ALT[2] P2_MFP[2] P2.2function
0 0 pP2.2
0 1 Reserved
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1 0 PWM2(PWM
generator 2)
1 1 Reserved
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
[9] P2_ ALT[1]
0 1 Reserved
1 0 PWM1(PWM
generator 0)
1 1 Reserved
P2.0 alternate function Selection
The pin function of P2.0 depends on P2_MFP[0] and P2_ALTI[O].
P2_ALTI[O] P2_MFP[O] P2.0function
0 0 P2.0
[8] P2_ ALT[0]
0 1 Reserved
1 0 PWMO(PWM
generator 0)
1 1 Reserved
P2 multiple function Selection
[7:0] P2_MFP[7:0] [ The pin function of P2 depends on P2_MFP and P2_ALT.
Refer to P2_ALT for details descriptions.
Nov 06, 2013 Page 49 of 367 Revision 1.02



NuMicrod M058STechnical Reference Manual

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T

Multiple Function Port3 Control Reqister (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
P3[7:0] input Schmitt Trigger function Enable
[23:16] P3_TYPEnN 1= Enable P3[7:0] I/O input Schmitt Trigger function.
0= Disable P3[7:0] I/O input Schmitt Trigger function.
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
[15] P3_ ALT[7]
0 0 P3.7
0 1 Reserved
1 X Reserved
P3.6 alternate function Selection
The pin function of P3.6 depends on P3_MFP[6] and P3_ALTI[6].
P3_ALT[6] P3_MFP[6] P3.6 function
[14] P3_ALT[6]
0 0 P3.6
0 1 Reserved
1 0 CKO(Clock Driver
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1 1 Reserved
P3.5 alternate function Selection
The pin function of P3.5 depends on P3_MFP[5] and P3_ALTI[5].
P3_ALT[5] P3_MFP[5] P3.5 function
0 0 P3.5
[13] P3_ ALT[5]
0 1 T1(Timerl)
1 0 SCLO(I°CO0)
1 1 CKO(Clock Driver
output)
P3.4 alternate function Selection
The pin function of P3.4 depends on P3_MFP[4] and P3_ALTI[4].
P3_ALT[4] P3_MFP[4] P3.4function
[12] P3_ ALT[4] 0 0 P3.4
0 1 TO(Timer0)
1 0 SDAO(’C0)
1 1 Reserved
P3.3 alternate function Selection
The pin function of P3.3 depends on P3_MFP[3] and P3_ALT[3].
P3_ALTI[3] P3_MFP[3] P3.3function
[11] P3_ ALT[3] 0 0 P3.3
0 1 /INT1
1 0 Reserved
1 1 T1EX
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
[10] P3_ALT[2] 0 0 P3.2
0 1 /INTO
1 0 TOEX
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_ALTI[1].

P3_ALT[1] P3_MFP[1] P3.1function
0 0 P3.1

0 1 TXD(UART)
1 0 Reserved

1 1 Reserved

P3.0 alternate function Selection
The pin function of P3.0 depends on P3_MFP[0] and P3_ALTI[O0].

P3_ALTI[O] P3_MFP[0] P3.0function
8] P3_ALT[0] 0 0 P3.0
0 1 RXD(UART)
1 0 Reserved
1 1 Reserved
P3 multiple function Selection
[7:0] P3_MFP[7:0] | 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 Reqgister (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_00CO0
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 ) 4 3 2 1 0
P4_MFP[7:0]
Bits Descriptions
[31:24] Reserved Reserved

P4[7:0] input Schmitt Trigger function Enable
[23:16] P4_TYPEn 1= Enable P4[7:0] I/O input Schmitt Trigger function enable
0= Disable P4[7:0] I/O input Schmitt Trigger function disable

P4.7 alternate function Selection

The pin function of P4.7 depends on P4_MFP[7] and P4_ALTI[7].

P4_ALT[7] P4_MFP[7] P4.7 function
[15] P4_ ALT[7]
0 0 P4.7
0 1 ICE_DAT(ICE)
1 X Reserved
P4.6 alternate function Selection
The pin function of P4.6 depends on P4_MFP[6] and P4_ALTI[6].
P4_ALT[6] P4_MFP[6] P4.6 function
[14] P4_ ALT[6]
0 0 P4.6
0 1 ICE_CLK(ICE)
1 X Reserved
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P4.5 alternate function Selection
The pin function of P4.5 depends on P4_MFP[5] and P4_ALTI[5].
P4 _ALT[5] P4 _MFP[5] P4.5 function
[13] P4_ ALT[5] 0 0 P4.5
0 1 Reserved
1 0 SDA1(I*C1)
1 1 Reserved
P4.4 alternate function Selection
The pin function of P4.4 depends on P4_MFP[4] and P4_ALTI[4].
P4_ALT[4] P4_MFP[4] P4.4 function
[12] P4_ALT[4] 0 0 P4.4
0 1 Reserved
1 0 SCL1(I°C1)
1 1 Reserved
P4.3 alternate function Selection
The pin function of P4.3 depends on P4_MFP[3] and P4_ALT[3].
P4_ALTI[3] P4_MFP[3] P4.3 function
[11] P4_ ALT[3] 0 0 P4.3
0 1 PWM3(PWM
generator 2)
1 X Reserved
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
[10] P4_ALT[2] 0 0 P4.2
0 1 PWM2(PWM
generator 2)
1 X Reserved
P4.1 alternate function Selection
9 P4_ALT[1] 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
P4.0 alternate function Selection
The pin function of P4.0 depends on P4_MFP[0] and P4_ALTIO].
P4_ALT[O] P4_MFP[0] P4.0 function
0 0 P4.0
[8] P4_ ALTI[0]
0 1 PWMO(PWM
generator 0)
1 0 T2EX
1 1 Reserved
P4 multiple function Selection
[7:0] P4_MFP[7:0] | 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 Reqgister (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 ) 4 3 2 1 0
P5_MFP[7:0]

Bits Descriptions
[31:24] Reserved Reserved

P5[7:0] input Schmitt Trigger function Enable
[23:16] P5_TYPEn 1= Enable P5[7:0] I/O input Schmitt Trigger function enable
0= Disable P5[7:0] I/O input Schmitt Trigger function disable

P5.3 alternate function Selection

The pin function of P5.3 depends on P5_MFP[3] and P5_ALTI[3].

P5_ALTI[3] P5_MFP[3] P5.3 function
[11] P5_ ALT[3]
0 0 P5.3
0 1 SCLO(I*C0)
1 X Reserved
P5.2 alternate function Selection
The pin function of P5.2 depends on P5_MFP[2] and P5_ALTI[2].
[10] P5_ALT[2] P5_ALT[2] P5_MFP[2] P5.2 function
0 0 P5.2
0 1 SDAO(I*C0)
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1 X Reserved
P5.1 alternate function Selection
The pin function of P5.1 depends on P5_MFP[1] and P5_ALTI[1].
P5_ALT[1] P5_MFP[1] P5.1 function
[9] P5_ALT[1]
0 0 P5.1
0 1 T1EX
1 X Reserved
P5.0 alternate function Selection
The pin function of P5.0 depends on P5_MFP[0] and P5_ALTI[O0].
P5_ALT[O] P5_MFP[0] P5.0 function
[8] P5_ALT[0]
0 0 P5.0
0 1 TOEX
1 X Reserved
P5 multiple function Selection
[7:0] P5_MFP[7:0] | 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 Reqister (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
P6[7:0] input Schmitt Trigger function Enable
[23:16] P6_TYPEnN 1= Enable P6[7:0] I/O input Schmitt Trigger function enable
0= Disable P6[7:0] I/0O input Schmitt Trigger function disable
[15:0] Reserved Reserved
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Register Write-Protection Control Reqgister (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 writingothe&8hdbattao itBhbO,regiléher REGWRP
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
bitO0O, filo is protection disable, fA00 is protection
register value and then write any data to the addre

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

REGWRPR
OT [0]
REGWRPROT[7:1]
REGPROTD
IS
Bits Descriptions
[31:16] Reserved Reserved
Register Write-Protected Code (Write Only)
REGWRPRO Programming a write-protected register, must remove write-protected function by
[7:0] T programming asequenceofval ue fA59ho, fAl16ho, A88ho td
After this sequence is completed, the REGPROTDIS bit will be set to 1 and write-
protected registers can be normal written.
o] REGPROTDI | Register Writei Protected Disable index (Read only)
0
S 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

CLKSELO

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 aso (write-protected)o
beside the description.
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6.2.7 System Timer (SysTick)

The Cortex-MO 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, pl e aMGTeahrechler t o t he
Ref erence Manual-M Arnadh ifitAeRoMEU rves Ref er ence Manual o.
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6.2.7.1 System Timer Control Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W Description Reset Value

SCS_BA = 0xEO000_EO000

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 OXXXXX_XXXX
SYST_CVR SCS_BA+0x18 R/W SysTick Current value Register OXXXXX_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
Returns 1 if timer counted to 0 since last time this register was read.
[16] COUNTFLAG 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
1= Core clock used for SysTick.
[2] CLKSRC
0= Clock source is optional, refer to STCLK_S.
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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

[1] TICKINT 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.

1= The counter will operate in a multi-shot manner
[0] ENABLE
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 OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16

RELOADI[23:16]

15 14 13 12 11 10 9 8

RELOADI[15:8]

7 6 5 4 3 2 1 0
RELOADI7:0]
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

Regi ste|Of f set R/ W|Description Reset Va4

SYST_CVR SCS_BA+0x 018 R/W | SysTick Current Value Register OXXXXX_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 ) 4 3 2 1 0

CURRENT[ 7: 0]

Bits Descriptions
[ 324% ReservelReserved
Current counter val ue. This is the wvalu
[2 0:] CURRENT|count er does neanodpvrg wiedeprrogaedti on. -cTlheea
sof tware writwelodof chemrarvalheeregister to O
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6.2.8 Nested Vectored Interrupt Controller (NVIC)

Cortex-MO provides an interrupt controller as an integral part of the exception mode, named as

iNested Vectored I nterrupt Cont r o lprooessor Kemal &an@ ) o . It i
provides following features:

, Nested and Vectored interrupt support

, Aut omatic processor state saving and restoration
s Dynamic priority changing

, Reduced and deterministic interrupt | atency

The NVIC prioritizes and handles all supportedexc ept i ons. Al |l exceptions are
Modeo. This NVIC architecture supports 32 (I RQ[31:0
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 oneds priority. I'f the priority of
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, NVI C will al so automatically save processo
RO~R3, R1206 to the stack. At the end of the | SR, t

from stack and resume the normal execution. Thus it will take less and deterministic time to
process the interrupt request.

The NVIC supports ATail C-to-backnintenrgpts efficienticwitholt the d |1 es b a
overhead of states saving and restoration and therefore reduces delay time in switching to
pending | SR at the end of <current | SR. The NVIC al s

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 detail ed informationARI@pG:cerats@/h@EfemﬁiGalr t o t he
Reference Manu al 0 ARMid 6i Ar chi tecture Reference Manual o.
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6.2.8.1 Exception Model and System Interrupt Map

The Table 6.2-3 lists the exception model supported by NuMicro® MO058S. Software can set four
levels of priority on some of these exceptions as well as on all interrupts. The highest user-

configurable priority i s denoted as fii00 and the | owest priority
ofalltheuserrconf i gurabl e interrupts is fA00. Note that pri
the system, after three systemdeKkaelpttd.ons fAReset 0,
Interrupt
. Number Power
Eﬁ?ggron thc:itr%rss (Bitin Interrupt Name f;urce Interrupt description Down
Interrupt Wakeup
Registers)
1-15 System exceptions
16 0X40 0 BOD_OUT Brown- Brown-Out low voltage detected Yes
Out interrupt
17 0x44 1 WDT_INT WDT Watch Dog Timer interrupt Yes
18 0x48 5 EINTO GPIO Externgl signal interrupt from Yes
P3.2 pin
19 Ox4C 3 EINT1 GPIO External signal interrupt from Yes
P3.3 pin
External signal interrupt from
20 0x50 4 GPOL1_INT GPIO PO[7:0] / P1[7:0] Yes
External interrupt from
21 0x54 5 GP234_INT GPIO P2[7:0]/P3[7:0]/P4[7:0], except Yes
P32 and P33
PWMO0~3/ | PWMO, PWM1, PWM2 and
22 0x58 6 PWM_INT PWMO PWM3 interrupt No
23 0x5C 7 - - - -
24 0x60 8 TMRO_INT TMRO Timer 0 interrupt Yes
25 0x64 9 TMRL_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 UARTO_INT UART UART interrupt Yes
29 0x74 13 - - - -
30 0x78 14 SPIO_INT SPI SPI interrupt No
31 0x7C 15 - - - -
32 0x80 16 GP5 INT GPIO External signal interrupt from Yes
— P5[7:0]
External signal interrupt from
33 0x84 17 GP67_INT GPIO P6[7:0] / P7[1:0] Yes
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34 0x88 18 12CO_INT 1’co 1?CO interrupt Yes
35 0x8C 19 12C1_INT I’c1 I’C1 interrupt Yes
36 0x90 20 PWMCAPO_INT PWMO PWMO capture interrupt No
37 0x94 21 PWMCAPL_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
OxAO-
40-43 OXAC 24-27 - - - -
a4 0XBO 28 PWRWU INT CLKC Clock controller interrupt for chip Yes
- wake up from power-down state
0xB4-
45-47 OxBO 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 (IRQO ~ IRQ31) 16 ~ 47 Configurable

Table 6.2-3 Exception Model

6.2.8.2 Vector Table

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 i The Main stack pointer
Vector Number Exception Entry Pointer using that Vector Number

Table 6.2-4 Vector Table Format
6.2.8.3 Operation Description

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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6.2.8.4 NVIC Control Registers
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 | IRQO ~ IRQ31 Set-Enable Control Register 0x0000_0000
NVIC_ICER SCS_BA+0x180 R/W | IRQO ~ IRQ31 Clear-Enable Control Register 0x0000_0000
NVIC_ISPR SCS_BA+0x200 R/W [ IRQO ~ IRQ31 Set-Pending Control Register 0x0000_0000
NVIC_ICPR SCS_BA+0x280 R/W [ IRQO ~ IRQ31 Clear-Pending Control Register 0x0000_0000
NVIC_IPRO SCS_BA+0x400 R/W [ IRQO ~ 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

IRO0 ~ IRQ31 Set-Enable Control Register NVIC ISER

Register Offset R/W | Description Reset Value
NVIC_ISER SCS_BA+0x100 R/W | IRQO ~ 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
Enable one or more interrupts within a group of 32. Each bit represents an interrupt
number from IRQO ~ IRQ31 (Vector number from 16 ~ 47).

[31:0] SETENA Writing 1 will enable the associated interrupt.
Writing O 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 | IRQO ~ 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 S| 4 3 2 1 0

CLRENA[7:0]

Bits Descriptions

Disable one or more interrupts within a group of 32. Each bit represents an interrupt
number from IRQO ~ IRQ31 (Vector number from 16 ~ 47).

[31:0] CLRENA 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 | IRQO ~ 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 S 2 1 0

SETPEND [7:0]

Bits Descriptions

Writing 1 to a bit pends the associated interrupt under software control. Each bit
represents an interrupt number from IRQO ~ IRQ31 (Vector number from 16 ~ 47).

[31:0] SETPEND Writing O 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 |IRQO ~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 S| 4 3 2 1 0

CLRPEND [7:0]

Bits Descriptions

Writing 1 to a bit un-pends the associated interrupt under software control. Each bit
represents an interrupt number from IRQO ~ IRQ31 (Vector number from 16 ~ 47).
(31:0] CLRPEND Writing 0 has no effect.

The register reads back with the current pending state.
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IRQO ~ IRQ3 Interrupt Priority Register NVIC IPRO

Register Offset R/W | Description Reset Value
NVIC_IPRO SCS_BA+0x400 |R/W |IRQO ~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_O Reserved
Bits Descriptions
Priority of IRQ3
[31:30] PRI_3
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ2
[23:22] PRI_2
Af00 denotes thadm3ghesmnopes ofowegst priori
Priority of IRQ1
[15:14] PRI_1
Af00 denotes thadm3ghasn o (PEditplr o Wes t
Priority of IRQO
[7:6] PRI_O
00 denotes thandm3ghesnopes of owegst priori

Nov 06, 2013 Page 75 of 367 Revision 1.02



NuMicrod M058STechnical Reference Manual

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T

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
Priority of IRQ7
[31:30] PRI_7
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ6
[23:22] PRI_6
Af00 denotes thadm3ghesmnopes ofowegst priori
Priority of IRQ5
[15:14] PRI_5
Af00 denotes thadm3ghasn o (PEdFitYlr o Wes t
Priority of IRQ4
[7:6] PRI_4
00 denotes thandm3ghesnopes of owegst priori
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IRO8 ~ 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
Priority of IRQ11
[31:30] PRI_11
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ10
[23:22] PRI_10
Af00 denotes thadm3ghesmnopes ofowegst priori
Priority of IRQ9
[15:14] PRI_9
Af00 denotes thadm3ghesnopesSitprowegst prio
Priority of IRQ8
[7:6] PRI_8
00 denotes thandm3ghesnopes of owegst priori
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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
Priority of IRQ15
[31:30] PRI_15
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ14
[23:22] PRI_14
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ13
[15:14] PRI_13
00 denotes thadm3ghasnofpeditplr o wegs t
Priority of IRQ12
[7:6] PRI_12
00 denotes thandm3ghesnopes of owegst priori
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IRQ16 ~ IRO19 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
Priority of IRQ19
[31:30] PRI_19
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ18
[23:22] PRI_18
Af00 denotes thadm3ghesmnopes ofowegst priori
Priority of IRQ17
[15:14] PRI_17
Af00 denotes t hadim3 @ hae dotvestpedsitp r i t y
Priority of IRQ16
[7:6] PRI_16
00 denotes thandm3ghesnopes of owegst priori
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IRQ20 ~ IRO23 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
Priority of IRQ23
[31:30] PRI_23
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ22
[23:22] PRI_22
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ21
[15:14] PRI_21
00 denot es t handin 3dgnbtesdovestprioritp r i t y
Priority of IRQ20
[7:6] PRI_20
00 denotes thandm3ghesnopes of owegst priori
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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
Priority of IRQ27
[31:30] PRI_27
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ26
[23:22] PRI_26
Af00 denotes thadm3ghesmnopes ofowegst priori
Priority of IRQ25
[15:14] PRI_25
Af00 denotes thadm® ghersdt o9 iloowest priorit
Priority of IRQ24
[7:6] PRI_24
00 denotes thandm3ghesnopes of owegst priori
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IRQ28 ~ IRO31 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
Priority of IRQ31
[31:30] PRI_31
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ30
[23:22] PRI_30
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of IRQ29
[15:14] PRI_29
00 denotes thandm3ghesnotpes of owegst priori
Priority of IRQ28
[7:6] PRI_28
00 denotes thandm3ghesnopes of owegst priori
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6.2.8.5

Besides the interrupt control registers associated with the NVIC, NuMicro® MO058S also
i mpl ement some specific control regi sters to facili.i
source identifyod, ONMI source selectiond and Ainter

Interrupt Source Control Registers

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

Register Offset R/W Description Reset Value
INT_BA = 0x5000_0300

IRQO_SRC | INT_BA+0x00 R IRQO (BOD) interrupt source identity OXXXXX_XXXX
IRQ1_SRC | INT_BA+0x04 R IRQ1 (WDT) interrupt source identity OXXXXX_XXXX
IRQ2_SRC | INT_BA+0x08 R IRQ2 (EINTO) interrupt source identity OXXXXX_XXXX
IRQ3_SRC | INT_BA+0x0C R IRQ3 (EINT1) interrupt source identity OXXXXX_XXXX
IRQ4_SRC [INT_BA+0x10 R IRQ4 (PO0/1) interrupt source identity OXXXXX_XXXX
IRQ5_SRC [ INT_BA+0x14 R IRQ5 (P2/3/4) interrupt source identity OXXXXX_XXXX
IRQ6_SRC [ INT_BA+0x18 R IRQ6 (PWM) interrupt source identity OXXXXX_XXXX
IRQ7_SRC |[INT_BA+0x1C Reserved | Reserved OXXXXX_XXXX
IRQ8_SRC [ INT_BA+0x20 R IRQ8 (TMRO) interrupt source identity OXX XXX _XXXX
IRQ9_SRC [INT_BA+0x24 R IRQ9 (TMR1) interrupt source identity OXX XXX _XXXX
IRQ10_SRC | INT_BA+0x28 R IRQ10 (TMR2) interrupt source identity OXX XXX _XXXX
IRQ11_SRC | INT_BA+0x2C R IRQ11 (TMR3) interrupt source identity OXXXXX_XXXX
IRQ12_SRC | INT_BA+0x30 R IRQ12 (URT) interrupt source identity OXXXXX_XXXX
IRQ13_SRC | INT_BA+0x34 Reserved | Reserved OXX XXX _XXXX
IRQ14_SRC | INT_BA+0x38 R IRQ14 (SPI) interrupt source identity OXXXXX_XXXX
IRQ15_SRC | INT_BA+0X3C Reserved | Reserved OXX XXX _XXXX
IRQ16_SRC | INT_BA+0x40 IRQ16 (P5) interrupt source identity OXXXXX_XXXX
IRQ17_SRC | INT_BA+0x44 IRQ17 (P6/7) interrupt source identity OXXXXX_XXXX

R 2 . . .
IRQ18_SRC | INT_BA+0x48 IRQ18 (I°CO0) interrupt source identity OXXXXX_XXXX
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IRQ19_SRC | INT_BA+0x4C R IRQ19 (I’C1) interrupt source identity OXXXXX_XXXX
IRQ20_SRC | INT_BA+0x50 R IRQ20 (PWMCAPO) interrupt source identity OXXXXX_XXXX
IRQ21_SRC | INT_BA+0x54 R IRQ21(PWMCAPL1) interrupt source identity OXXXXX_XXXX
IRQ22_SRC | INT_BA+0x58 R IRQ22 (PWMCAP?2) interrupt source identity OXXXXX_XXXX
IRQ23_SRC | INT_BA+0x5C R IRQ23 (PWMCAP3) interrupt source identity OXXXXX_XXXX
IRQ24_SRC | INT_BA+0x60 Reserved | Reserved OXXXXX_XXXX
IRQ25_SRC | INT_BA+0x64 Reserved | Reserved OXXXXX_XXXX
IRQ26_SRC | INT_BA+0xeg | Reserved | Reserved OXXXXX_XXXX
IRQ27 SRC | INT_BA+Ox6c | Reserved | Reserved OXXXXX_XXXX
IRQ28_SRC | INT_BA+0x70 R IRQ28 (PWRWU) interrupt source identity OXXXXX_XXXX
IRQ29_SRC | INT_BA+0x74 | Reserved | Reserved OXXXXX_XXXX
IRQ30_SRC | INT_BA+0x78 | Reserved | Reserved OXXXXX_XXXX
IRQ31_SRC | INT_BA+0x7c | Reserved | Reserved OXXXXX_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 Reqgister (IROn_SRC)

Register Offset R/W | Description Reset Value
INT_BA+0x00 MCU IRQO (BOD) interrupt source identity
IRQN_SRC eé. . R OXXXXX_XXXX
INT_BA+0x7C MCU IRQ31 (Reserved) interrupt source identity
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_SRCJ[2:0]
Address INT-Num Bits Descriptions
Bit2 =0
INT_BA+0x00 (O [2:0] Bitl=0
Bit0 : BOD_INT
Bit2 =0
INT_BA+0x04 (1 [2:0] Bitl=0
BitO : WDT_INT
Bit2 =0
INT_BA+0x08 |2 [2:0] Bitl =0
Bit0: EINTO i external interrupt O from P3.2
Bit2 =0
INT_BA+0x0C |3 [2:0] Bitl =0
BitO: EINT1 1 external interrupt 1 from P3.3
Bit2 =0
INT_BA+0x10 |4 [2:0] Bitl: P1_INT
Bit0: PO_INT
Bit2: P4_INT
INT_BA+0x14 |5 [2:0] Bit1: P3_INT
Bit0: P2_INT
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Bit3: PWM3_INT
Bit2: PWM2_INT
INT_BA+0x18 |6 [3:0]
Bitl: PWM1_INT

Bit0: PWMO_INT

INT_BA+Ox1C (7 [2:0] Reserved

Bit2=0
INT_BA+0x20 |8 [2:0] Bitl = 0
Bit0: TMRO_INT

Bit2=0
INT_BA+0x24 |9 [2:0] Bitl = 0
Bit0: TMR1_INT

Bit2=0
INT_BA+0x28 | 10 [2:0] Bitl = 0
Bit0: TMR2_INT

Bi2 =0
INT_BA+0x2C |11 [2:0] BitL =0
Bit0: TMR3_INT

Bi2 =0
INT_BA+0x30 |12 [2:0] BitL =0
Bit0: URT_INT

INT_BA+0x34 |13 [2:0] Reserved

Bit2=0
INT_BA+0x38 |14 [2:0] Bitl =0
Bit0: SPIO_INT

INT_BA+0x3C |15 [2:0] Reserved

Bit2=0
INT_BA+0x40 |16 [2:0] Bitl =0
Bit0: P5_INT

Bit2 =0
INT_BA+O0x44 |17 [2:0] Bit1: P7_INT
Bit0: P6_INT

Bit2 =0
INT_BA+0x48 |18 [2:0]
BitL =0
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Bit0: 12CO_INT

Bit2 =0
INT_BA+0x4C |19 [2:0] Bitl =0

Bit0: 12C1_INT

Bit2 =0
INT_BA+0x50 |20 [2:0] Bitl =0

Bit0: PWMCAPO_INT

Bit2 =0
INT_BA+0x54 |21 [2:0] Bitl =0

Bit0: PWMCAP1_INT

Bit2=0
INT_BA+0x58 |22 [2:0] Bitl =0

Bit0: PWMCAP2_INT

Bit2 =0
INT_BA+0x5C |23 [2:0] Bitl =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

Bit2=0
INT_BA+0x70 |28 [2:0] Bitl =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
NMI interrupt enable (write-protection bit)
1 = Enable NMl interrupt
[8] NMI_EN 0 = Disable NMI interrupt
This bit is the protected bit. It means
to address 0x5000_0100 to disable register protection. Reference the register
REGWRPROT at address GCR_BA+0x100
NMI interrupt source selection
[4:0] NMI_SEL The NMI interrupt to Cortex-MO 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 Reqgister (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 S 2 1 0

MCU_IRQ[7:0]

Bits Descriptions

MCU IRQ Source Register

The MCU_IRQ collects all the interrupts from the peripherals and generates the
synchronous interrupt to Cortex-MO core. There are two modes to generate interrupt to
Cortex-MO, the normal mode and test mode.

[31:0] MCU_IRQ _The MCU_IRQ collects all interrupts from each peripheral and synchronizes them then
interrupts the Cortex-MO.

Wh en t he MCU_ | Rt n]MCiUs | RQ[on] fillo wi ||
Cortex_MO NVIC[n].

When the MCU_I RQJ

nj is Al10 ( mean anlIRQ[m wik
clear the interrupt

and set MCU_I RQ[ n] A
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6.2.9 System Controller Registers Map

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

For more detail ed informationARlﬁb(Dceratse/b@Efemhiaalr t o t he
Reference MARWaBD Aarcchift ecture Reference Manual 0.

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+ 0xD0OC R/W Application Interrupt and Reset Control Register OXF'SO5—OOO
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 Reqgister (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 ) 4 3 2 1 0
Reserved VECTACTIVE[5:0]
Bits Descriptions

NMI set-pending bit

Write:

0 = no effect

1 = changes NMI exception state to pending.

Read:

[31] NMIPENDSET g = 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

PendSV set-pending bit.

Write:

0 = no effect

1 = changes PendSV exception state to pending.

[28] PENDSVSET
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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PendSV clear-pending bit.
Write:

0 = no effect
[27] PENDSVCLR

1 = removes the pending state from the PendSV exception.

This is a write only bit. When you wan
PENDSVSET and write 1toPENDSVCLRO at the same tim

SysTick exception set-pending bit.

Write:

0 = no effect

[26] PENDSTSET 1 = changes SysTick exception state to pending.
Read:

0 = SysTick exception is not pending

1 = SysTick exception is pending.

SysTick exception clear-pending bit.
Write:

0 = no effect
[25] PENDSTCLR

1 =removes the pending state from the SysTick exception.

a write only bit. When vyo wa n

This is u
PENDSTSET and write 1 to PENDSTCLRO at

[24] Reserved Reserved

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

23 ISRPREEMPT
(23] This is aread only bit.

Interrupt pending flag, excluding NMI and Faults:

0 = interrupt not pending

[22] ISRPENDING . .
1 = interrupt pending.

This is a read only bit.

[21:18] Reserved Reserved

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

[17:12] VECTPENDING |0 = no pending exceptions
Nonzero = the exception number of the highest priority pending enabled exception.

[11:6] Reserved Reserved

Contains the active exception number

[5:0] VECTACTIVE 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+0xDOC 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 | VECTCLKA Reserved
REQ CTIVE
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

Writing this bit 1 will cause a reset signal to be asserted to the chip to indicate a
[2] SYSRESETREQ | reset is requested.

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

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

exceptions.
[1] VECTCLRACTIVE o ) ) ) )

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

Note:1't is the debuggeinbiaizethestagkonsi bi | ity
[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 Reserved SLEEPDEE | SLEEPONE Reserved
D P XIT
Bits Descriptions
[31:5] Reserved Reserved
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
[4] SEVONPEND 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
Controls whether the processor uses sleep or deep sleep as its low power mode:
[2] SLEEPDEEP 0 = sleep
1 = deep sleep
Indicates sleep-on-exit when returning from Handler mode to Thread mode:
0 = do not sleep when returning to Thread mode.
(1 SLEEPONEXIT 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
Priority of system handler 117 SVCall
[31:30] |[PRI_11
Af00 denotes thadm3ghesmnopes ofowegst priori
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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
Priority of system handler 157 SysTick
[31:30] PRI_15
Af00 denotes thadm3ghesnopes ofowegst priori
Priority of system handler 147 PendSV
[23:22] PRI_14
Af00 denotes thadm3ghesnopes ofowegst priori
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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 ex#ePMHzl cryst al
One i n22rH8zZ4 RC oscill ator

One programmable PLL FOUT(PLH~@MHizZr ccerayosdtnasli st s of
i nt er2nalll)84 M

One int &HznaodscliOl | at or
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22.1184 22.1184 MHz i
T el -~ {erver]
10 kHz CPUCLK CPU
_ 10kHz
4~12 5 011
PLLFOUT
Mz ———— | 010 —»1/(HCLK_N+1) s HCLK
Reserved
10 kHz ———» 001
_a2amHz Lo " »f pcik
CLKSELO[2:0] 221184MHz | T
HCLK 010 ’—> TMR 0 %
™ = TMR1
22.1184 MHz R 4
e Y e 1 SLLFOUT _ Reserved ol oo1 —»(_ TMR2 %
4~24 MHz — vy
4~24 MH
42)—» A2t VP2 gl 000
22.1184 MH
PLLCON[19] CLKSEL1[22:20] ce. 10 MRz O EMC
CLKSEL1[18:16]
221184 MHz _—0 111 gtgétiﬁgé]z]
HCLK ’ CPUCLK
4’ 011 = T el 1 -
4~24 MHz SysTick
— " w12 010 > 0 (_SysTick )
_Reserved ) 001 SYST_CSR[2]
_A4m2AaMHz ) 600 22.1184 MHz
g s
HCLK
CLKSELO[5:3] 10
Reserved
o1 PWM 2-3
AT2AMHZ Ll oo »( PWMO0-1 )
CLKSEL1[31:28] T
10 kHz 56D
—ﬁ’-
HCLK
— [ 1/2048] 10 WDT
Reserved o1
22.1184 MHz »
21184 MHz
HCLK CLKSEL1[1:0] ——
—————» 10
PLLFOUT o1 | 1/(ADC_N+1) ADC
PLLFOUT |
4~24 MHz
00
CLKSEL1[3:2] ]
22.1184 MHz
11
PLLFOUT
————» 01 ————» L/(UART_N+]) UART
4~24 MHz
00
CLKSEL1[25:24] —

Figure 6.3-1 Clock generator block diagram
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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(CLKSELO[2:0]). The block diagram is
shown in the Figure 6.3-2.

—{ HCLK_S (CLKSELO[2:0])

\ 4
22.1184 MHz
—>» 111
o 0iL CPUCLK
PLLFOUT
— > HCLK
Reserved T/(HCLK_N+1) > AFB |
™ HCLK_N (CLKDIV[3:0]) | PCLK .
4~24 MHz
——» 000
CPU in Power Down Mode

Figure 6.3-2 System Clock Block Diagram

The clock source of SysTick in Cortex-MO 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 (CLKSELO[5:3]. The block
diagram is shown in the Figure 6.3-3.

STCLK_S (CLKSELO[5:3])

I 4

22.1184 MHz 11
HCLK

o11

4~24 MHz STCLK
1/2 010 »

Reserved

001
4~24 MHz

000

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

HCLK
ISP_EN (AHBCLK([2]) 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

PCLK

WDT_EN (APBCLK[0])

TMRO_EN (APBCLKI[2])

Timer0

TMR1_EN (APBCLKI3])

Timerl

TMR2_EN (APBCLKI4])

Timer2

TMR3_EN (APBCLKIS5])

Timer3

FDIV_EN (APBCLK[6])

12C_EN (APBCLK1[8])

12C

12C1_EN (APBCLK1[9])

12C1

SPIO_EN (APBCLK[12])

i

EDec=

UARTO_EN (APBCLK[16])

B

PWMO1_EN (APBCLK[20])

PWM23_EN (APBCLK[21])

) {rwer]

ADC_EN (APBCLK[28])

|l

]

.

Watch Dog Timer

Frequency Divider

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" to Fi/2"" where Fin is input clock frequency to the clock divider.

The output formula is Foy = Fi/2NY where Fi, is the input clock frequency, Fq 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 O to
DIVIDER_EN (FRQDIV[4]), the chained counter continuously runs till divided clock reaches low
state and stay in low state.

—{ FRQDIV_S (CLKSEL2[3:2]) ‘

- ‘ FDIV_EN(APBCLK]6]) ‘

22.1184 MHz
—» 11

HCLK ; FRQDIV_CLK
—FFF > 10
Reserved
— >

01

Y

\

4~24 MHz
——F» 00

Figure 6.3-6 Clock Source of Frequency Divider

DIVIDER_EN
(FRQDIV[4])
Enable )
divide-by-2 counter 16 chained
divide-by-2 counter
FRQDIV_CLK -
> 12 | 2% | 1/2® w2t 2t
\ \ 15000 !
‘ |0001'>
[ : 16to1 CLKO
—
L1 | Mux
1110
I 1111
[
FSEL

(FRQDIV[3:0])

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
CLKSELO 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 OXFFFF_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
PD_WAIT_C
Reserved PU
7 6 5 4 3 2 1 0
PWR—EDNOWN PD_WU_STS PD—WEL,’\I—'NT PD_WU_DLY | OSC10K_EN |0SC22M_EN| Reserved |XTL12M_EN
Bits Descriptions
[31:9] Reserved Reserve
This bit control the power down entry condition (write-protected)
(8] PD_WAIT_C |1 = Chip enter power down mode when the both PWR_DOWN_EN bit is set to 1 and
PU CPU run WFI instruction.
0 = Chip entry power down mode when the PWR_DOWN_EN bit is setto 1
System power down enable bit (write-protected)
WhenCPUsetst his bit Al1lo the chip power doedown
behavior will depends on the PD_WAIT_CPU bit
(@Ift he PD_WAI T_CPU i s enfefs@qwertddwa modé¢ imraediatelyiafper
the PWR_DOWN_EN bit set.
(b) if the PD_WAI T_CPU siadivefillite CPU skeepmode s also
active and then the chip enters power down mode
PWR DOWN | When chip wakes up from power down mode, this bit is auto cleared. Users need to set
[7] EN 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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Power down mode wake up interrupt status
Set by fipower down wake up evento, it ind
PD_WU_STS . .

[6] - - The flag is set if the GPIO, UART, WDT, ACMP, ACMP1 , 12C, 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.
Power down mode wake Up Interrupt Enable (write-protected)
PD_WU_INT .
[5] _EN - 0 = Disable
1 = Enable.
The interrupt will occur when both PD_WU_STS and PD_WU_INT_EN are high.
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.
PD_WU_DLY . .

4] = 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
0SC10K EN Internal 10 kHz Oscillator enable (write-protected)

[3] - 1 = 10 kHz Oscillation enable

0 =10 kHz Oscillation disable
0SC22M EN Internal 22.1184 MHz Oscillator enable (write-protected)

[2] - 1 =22.1184 MHz Oscillation enable
0 =22.1184 MHz Oscillation disable

[l] Reserved Reserve
External Crystal Oscillator enable (write-protected)

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

[0] XTL12M_EN | When the default clock source is from external crystal, the bit is automatically sett o i
1 = Crystal oscillation enable
0 = Crystal oscillation disable
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Register| PWR_DOWN_EN | PD_WAIT_CPU | CPU run WFE/WFI Clock Gating
) instruction
Instruction Mode
Normal Running Mode 0 0 NO All Clock are disabled by

control register

IDLE Mode 0 0 YES Only CPU clock is disabled

(CPU entry Sleep Mode)

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

Power_down Mode 1 1 YES Most Clock are gating except
10 kHz and some WDT
peripheral clock are still
active.

(CPU entry deep sleep
mode)

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
Flash ISP Controller Clock Enable Control.
2] ISP_EN 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 | PWMO1_EN Reserved UARTO_EN
15 14 13 12 11 10 9 8
Reserved SPIO_EN Reserved I2C1_EN I2C_EN
7 6 ) 4 3 2 1 0
Reserved FDIV_EN TMR3_EN TMR2_EN TMR1_EN TMRO_EN Reserved WDT_EN

Bits Descriptions
[31:29] Reserved Reserved
Analog-Digital-Converter (ADC) Clock Enable
[28] ADC_EN 1 = Enable ADC clock
0 = Disable ADC clock
[27:22] Reserved Reserved
PWM_23 Clock Enable
[21] PWM23_EN |1 = Enable PWM23 clock
0 = Disable PWM23 clock
PWM_01 Clock Enable
[20] PWMO1_EN |1 = Enable PWMO01 clock
0 = Disable PWMO1 clock
[19:17] Reserved Reserved
UART Clock Enable
[16] UARTO_EN (1 = Enable UART clock
0 = Disable UART clock
[15:13] Reserved Reserved
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SPI0 Clock Enable
[12] SPIO_EN 1 = Enable SPIO Clock
0 = Disable SPI10 Clock

[11:10] Reserved Reserved

I’C1 Clock Enable
[9] 12C1_EN 1 = Enable I°C1 Clock
0 = Disable I°C1 Clock

I?CO Clock Enable
[8] I2C_EN 1 = Enable 1°CO Clock
0 = Disable 1°CO Clock

[7] Reserved Reserved

Clock Divider Clock Enable
[6] FDIV_EN 1 = Enable FDIV Clock
0 = Disable FDIV Clock

Timer3 Clock Enable
[5] TMR3_EN 1 = Enable Timer3 Clock
0 = Disable Timer3 Clock

Timer2 Clock Enable
[4] TMR2_EN 1 = Enable Timer2 Clock
0 = Disable Timer2 Clock

Timerl Clock Enable
[3] TMR1_EN 1 = Enable Timerl Clock
0 = Disable Timerl Clock

Timer0 Clock Enable
[2] TMRO_EN 1 = Enable Timer0 Clock
0 = Disable Timer0 Clock

[1] Reserved Reserved

Watchdog Timer Clock Enable (write-protected)
[0] WDT_EN 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 -

Clock switch fail flag

1 = Clock switch if fail

[7] CLK_SW_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 -
OSC22M (Internal 22.1184 MHz) clock source stable flag (Read Only)
[4] 0SC22M_STB 1 =0SC22M clock is stable
0 = OSC22M clock is not stable or disable
OSC10K clock source stable flag (Read Only)
[3] OSC10K_STB 1 = 0OSC10K clock is stable
0 = OSC10K clock is not stable or disable
PLL clock source stable flag (Read Only)
[2] PLL_STB 1 =PLL clock is stable

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

External Crystal clock source stable flag (Read Only)
[0] XTL12M_STB 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 CLKSELO

Register Offset R/W Description Reset Value
CLKSELO™ [CLK_BA + 0x10 R/W |Clock Source Select Control Register 0 0x0000_003X"
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 ) 4 3 2 1 0
Reserved STCLK_S HCLK_S
Bits Descriptions
[31:6] Reserved Reserved

MCU Cortex_MO SysTick clock source select (write-protected)
If SYST_CSRJ[2]=0, SysTick uses listed clock source below
000 = Clock source from external crystal clock (4 ~24MHz)

001 = Reserved

[5:3] STCLK_S
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
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
[2:0] HCLK_S 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
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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 OXFFFF_FFFF
31 30 29 28 27 26 25 24
PWM23_S PWMO1_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 TMRO_S
7 6 5 4 3 2 1 0
Reserved SPIO_S ADC_S WDT_S
Bits Descriptions

PWM2 and PWM3 clock source select.

PWM2 and PWMS3 uses the same Engine clock source, both of them use the same pre-
scalar

[31:30] PWM23 S 00 = Clock source from external crystal clock (4 ~ 24MHZz)
01 = Reserved
10 = Clock source from HCLK

11 = Clock source from internal 22.1184 MHz oscillator clock

PWMO and PWML1 clock source select.

PWMO and PWML1 uses the same Engine clock source, both of them use the same pre-
scalar

[29:28] PWMO1 S 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

UART clock source select.

00 = Clock source from external crystal clock (4 ~ 24MHz)
[25:24] UART_S
01 = Clock source from PLL clock

10 = Reserved

Nov 06, 2013 Page 115 of 367 Revision 1.02



NuMicrod M058STechnical Reference Manual

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T

11 = Clock source from internal 22.1184 MHz oscillator clock

[23] Reserved Reserved

TIMER3 clock source select.

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

010 = Clock source from HCLK

[22:20] TMR3_S 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

TIMER2 clock source select.

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

010 = Clock source from HCLK

[18:16] TMR2_S 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

TIMERL1 clock source select.

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

010 = Clock source from HCLK

[14:12] TMR1_S 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

TIMERO clock source select.

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

010 = Clock source from HCLK

[10:8] TMRO_S 011 = Clock source from external trigger TO

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] SPIO_S SPIO0 clock source select

Nov 06, 2013 Page 116 of 367 Revision 1.02



NuMicrod M058STechnical Reference Manual

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T

1 = Clock source from HCLK

0 = Clock source from PLL clock

ADC clock source select

00 = Clock source from external crystal clock (4 ~ 24MHz)
[3:2] ADC_S 01 = Clock source from PLL clock

10 = Clock source from HCLK

11 = Clock source from internal 22.1184 MHz oscillator clock

WDT clock source select (write-protected)
00 = Reserved

[1:0] WDT_S 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

Window Watchdog Timer clock source select
[17:16] WWDT_S 10 = Clock source from HCLK/2048 clock

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

[15:4] Reserved Reserved

Clock Divider Clock Source Select

00 = Clock source from external crystal clock (4 ~ 24 MHz)
[3:2] FRQDIV_S 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
ADC clock divide number from ADC clock source
[23:16] ADC_N
The ADC clock frequency = (ADC clock source frequency ) / (ADC_N + 1)
[15:12] Reserved Reserved
UART clock divide number from UART clock source
[11:8] UART_N
The UART clock frequency = (UART clock source frequency ) / (UART_N + 1)
[7:4] Reserved Reserved
HCLK clock divide number from HCLK clock source
[3:0] HCLK_N
The HCLK clock frequency = (HCLK clock source frequency) / (HCLK_N + 1)
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PLL Control Reqgister 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

PLL Source Clock Select
[19] PLL_SRC 1= PLL source clock from 22.1184 MHz oscillator

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

PLL OE (FOUT enable) pin Control
[18] OE 0= PLL FOUT enable
1= PLL FOUT is fixed low

PLL Bypass Control
[17] BP 0 = PLL is in normal mode (default)
1= PLL clock output is same as clock input (XTALIn)

Power Down Mode.

I f set the IDLE bit A1l0 in PRBMREAMN Mmodetpd st e

[16] PD

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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[13:9] IN_DV PLL Input Divider Control

[8:0] FB_DV PLL Feedback Divider Control

PLL Output Clock Frequency Setting

NF_ 1
FOUT =FIN3 —3 —

NR NO

Constrain:

1. 4MHz <FIN<24MHz

2. 800KHz< <7.5MHz

2*NR

NF

100VHz < FCO =FIN 3 NR < 200QVIHz

120MHz < FCO ispreferred

Symbol Description

FOUT Output Clock Frequency

FIN Input (Reference) Clock Frequency

NR Input Divider (IN_DV + 2)

NF Feedback Divider (FB_DV + 2)
OUT_DV=MN0oebd

NO OUT _DV=fA012 : NO =
oOuT_DV=A1006 : NO = 2
OuT DV=fil110 : 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 (FRODIV)

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
Frequency Divider Enable Bit
[4] DIVIDER_EN |0 = Disable Frequency Divider
1 = Enable Frequency Divider
Divider Output Frequency Selection Bits
The formula of output frequency is
Fout = Fin/2™™Y,
[3:0] FSEL
Fin is the input clock frequency
Fou 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 1/0 pins shared with special feature functions in this MCU. The 58
pins are arranged in 9 ports named with PO, 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 1/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 Vpp is from 5.0V to 2.5V.

6.4.1.1 Input Mode Explanation

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.

6.4.1.2 Output Mode Explanation

Set Px_PMD(PMDn[1:0]) to 2 @1 the Px[n] pin is in Output mode and the 1/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.

VDD

Port Pin

Port Latch D N
Data

Input Data

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

Set Px_PMD(PMDn[1:0]) to 10b the Px[n] pin is in Open-Drain mode and the digital output function
of I/0 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 DOUTis0, t he pin drive a Al
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.

[] PortPin

Port Latch D N
Data

Input Data «—————————0<_|-———0<_ |-

Figure 6.4-2 Open-Drain Output

6.4.1.4 Quasi-bidirectional Mode Explanation

Set Px_PMD(PMDn[1:0]) to 2 &b 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 i s A0O0, the pin d
output on the pin. If the bit value in the corresponding bit[nof Px __ DOUT i s filléheckt he pi n
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.

2 CPU
Clock Delay Ry strong ﬁ ey B[ weak

{7 PortPin

Port Latch N
Data D o - ! %
Input Data 4—O<]—<

Figure 6.4-3 Quasi-bidirectional 1/0 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
PO_PMD GP_BA+0x000 R/W PO Pin 1/0 Mode Control 0x0000_FFFF
PO_OFFD GP_BA+0x004 R/W PO Digital Input Path Disable Control 0x0000_0000
PO_DOUT GP_BA+0x008 R/W PO Data Output Value 0x0000_00FF
PO_DMASK GP_BA+0x00C R/W PO Data Output Write Mask 0x0000_0000
PO_PIN GP_BA+0x010 R PO Pin Value 0x0000_00XX
PO_DBEN GP_BA+0x014 R/W PO De-bounce Enable 0x0000_0000
PO_IMD GP_BA+0x018 R/W PO Interrupt Mode Control 0x0000_0000
PO_IEN GP_BA+0x01C R/W PO Interrupt Enable 0x0000_0000
PO_ISRC GP_BA+0x020 R/WC [ PO Interrupt Source Flag OXXXXX_XXXX
P1_PMD GP_BA+0x040 R/W P1 Pin I/0O 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 OXXXXX_XXXX
P2_PMD GP_BA+0x080 R/W P2 Pin 1/0 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
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