Nuvoton Technology Corporation - MO518LC2AE Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M0

32-Bit Single-Core

50MHz

12C, IrDA, LINbus, SPI, UART/USART
Brown-out Detect/Reset, LVR, POR, PWM, WDT
42

36KB (36K x 8)

FLASH

8K x 8

2.5V ~ 5.5V

A/D 8x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

48-LQFP

48-LQFP (7x7)

https://www.e-xfl.com/product-detail/nuvoton-technology-corporation-america/m0518Ic2ae

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/m0518lc2ae-4403430
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

NuMicro™ MO0518 Series Datasheet

NnNUvVOoOTON
I s—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

6.6 Timer Controller (TIMER) ...uuuiiiiiie s i saneeas 42

L LG A @ =T V= 42
LG =T (= 42

6.7 PWM Generator and Capture Timer (PWM) ...iiiiieii i i sssnee e s nnnnneeeeas 43
6.7.1 OVEIVIEW ..viiinieiimrnrnrnninninnninnne oSl e o e 43
A =T (= 43

6.8 Basic PWM Generator and Capture Timer (BPWM)....ccoviiiiiiiiiiiiiiieciineeeans 45
B.8.1 OVEIVIEW 1.uviiititiieriras s sansansansnn s e as e s ot e ¥ amiis s e snsunsnnsnnsns 45

LR T2 == VLU 45

6.9 Watchdog Timer (WDT) «uuuueiiiiiiiieiiieisseirsssanes s s s s s ransesanneens 47
LT 0 A Y= T 47

LT T o (1 ] 47
6.10Window Watchdog Timer (WWDT) ...uuiuiiiiieininiiiiieisinessansssnssssissssnnessnnessas 48
L0 0 @ L= V= P 48
LT = [ ] 48
6.11UART Interface Controller (UART) .uuviiiiiiii i s s s rsieee s sennne e s sennneeens 49
L0 0 @ =T V= 49

L 2 T (= 49
6.1212C Serial Interface Controller (I2C) ...vivuueiieeiiiiries i i siee s saaessaneaas 50
LS00 2 R Y= T 50

LT I T (= P 50
6.13Serial Peripheral Interface (SPI) ..uvueviiriiiiiiiiii i s 51
LS00 G 0 Y= T 51

LT G T [ ] 51
6.14 Analog-to-Digital Converter (ADC) ...uuiiueeiiieinieirinessie i aiasssanessanearas 52
LT @ =T V= PP 52
L =T (D= 52

7 APPLICATION CIRCUIT L.t e e e e e e e eaa s 53
8 ELECTRICAL CHARACTERISTICS ... 54
8.1 Absolute Maximum RatINGS. .. .ueiuireireintinierine e 54
8.2 DC Electrical CharaCteriStiCS .uvuuuierrrerrrineessrainnessrasnnressaannneessasneesssnnnneesins 55
8.3 AC Electrical CharaCteriStiCS +vvvvusrrrerrssnressrsinneesrasnneesssannneessasnnesssannneesens 59
8.3.1 External 4~24 MHz High Speed OSCIllator .......cvvevvieiiinniinnriiiins e 59
8.3.2 External 4~24 MHz High Speed Crystal .......ivuviieiiiiiiiiiiiiii i 59

Oct 31, 2014 Page 3 of 74 Revision 1.00



NuMicro™ MO0518 Series Datasheet

NUVOTON
I —_—_—_—_—_—_—__—_—_—_—_—____...—

8.3.3 Internal 22.1184 MHz High Speed OSCIllator .......cuvveiiieiiiiiiiii e 60
8.3.4 Internal 10 kHz Low Speed OSCIllator ....uuvieiiiee i i seesaes 61

S AN F= 1[0 Lo [ O g o = (o] 1= )1 [ T P 62
8.4.1 12-bit SARADC SPECIHTICAIION . vetieteiiittetiiteiaiee e et e eaeessanesaansesaaneesannneanns 62
8.4.2 LDO and Power Management SPecCifiCation ......vvevveeiisiiinsiinsriniieinsiaeineas 63
8.4.3 Low Voltage Reset SPeCifiCation .....vuuives s i i see e 64
8.4.4 Brown-out Detector SPecCifiCation ........ccviiiiiiii i i i e 64
8.4.5 Power-0n Reset SPeCIfiCAtION ....iuiiiiiiiiiie i iies it s e seane e s sannesanneesaaneeans 64
8.5 Flash DC Electrical CharacCteriStiCS.....vuuuuiiuueiiinriiiieirineiiiisiniseniseisinesrineaas 66
8.6 12C DynamiC CharacCteriStiCS «..uuuuruuesrsusrisuneirnesrinsssinesssersnnessanesrasesanneens 67
8.7 SPI Dynamic CharaCteriStiCS «u.uuuuiiuseinnsisineisinesiissssnssssnnsssnsessanesrasessnnenns 68
8.8 12S Dynamic CharaCteriStiCS ...uuvuiiursirunrisineisinesranssssnssssnessransssanessasssssnnssns 70
O ACKAGE DIMENSIONS . ... e et e e e e eaa s 72
9.1 64-pin LQFP (7x7x1.4 mm footprint 2.0 MM) ....iieiii i cii e ecsee e s rnnneeeas 72
9.2 48-pin LQFP (7x7x1.4 mm footprint 2.0 MM) ...uviuiviiiiiieiiiiesriessiesansesannens 73
1OREVISION HISTORY .o e e e e e e e e e e ean e eenas 74

Oct 31, 2014 Page 4 of 74 Revision 1.00



NuMicro™ MO0518 Series Datasheet

NnUvoToN
[
List of Tables
Table 3-1 List Of ADDIEVIATIONS. .......ccoiiiiiiiiiii ettt e e sbreeeeaaes 11
Table 6-1 Address Space Assignments for On-Chip Controllers..........cccceviiiiiiiiieeeiiiiiiiieeeeeenn 28
Table 6-2 EXCEPLION MOUEI ....c.oooiieieee ettt e e e et e e e e e e s b nbaeeeaaeeeas 31
Table 6-3 SyStem INTEITUPE IMAP.....ccoi ittt e et e e st e e s b e e e e abneeaeaaes 32
Table 6-4 Vector Table FOMMAL .......cooiiiiiiiiiie ittt ekt e et e e e sbn e e e e snneeaeaaes 33
Table 6-5 PWM and BPWM Features Different Table ...........cccoiiviiiienie e 44
Table 6-6 PWM and BPWM Features Different Table ...........cccoiiiiiiieiii e 46

Oct 31, 2014 Page 6 of 74 Revision 1.00



NuMicro™ MO0518 Series Datasheet

NnUvoToN
I s—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

2 FEATURES

® ARM® Cortex™-MO core
- Runs up to 50 MHz
One 24-bit system timer
= Supports low power sleep mode
- Single-cycle 32-bit hardware multiplier
- NVIC for the 32 interrupt inputs, each with 4-levels of priority
Serial Wire Debug supports with 2 watchpoints/4 breakpoints
® Bwlt in LDO for wide operating voltage ranged from 2.5V to 5.5V
® Flash Memory
- 36K/68K bytes Flash for program code
- Configurable Flash memory for data memory (Data Flash), 4 KB flash for ISP loader
- Supports In-System-Program (ISP) and In-Application-Program (IAP) application code
update
- 512 byte page erase for flash
- Supports 2-wired ICP update through SWD/ICE interface
- Supports fast parallel programming mode by external programmer
® SRAM Memory
- 8KB SRAM
® Clock Control
- Flexible selection for different applications
- Built-in 22.1184 MHz high speed oscillator for system operation
B Trimmedto+1 % at +25 C and Vpp =5V
B Trimmedto 2 % at-40 C ~+105°C and Vpp =25V ~55V
- Built-in 10 kHz low speed oscillator for Watchdog Timer and Wake-up operation
- Supports one PLL output frequency up to 200 MHz, BPWM/PWM clock frequency up to 100
MHz, and System operation frequency up to 50 MHz
- External 4~24 MHz high speed crystal input for precise timing operation
® GPIO
- Four I/O modes:
B Quasi-bidirectional
B Push-pull output
B Open-drain output
B Input only with high impendence
- TTL/Schmitt trigger input selectable
- 1/0 pin configured as interrupt source with edge/level setting
® Timer
- Supports 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit prescale counter
- Independent clock source for each timer
Provides one-shot, periodic, toggle and continuous counting operation modes
Supports event counting function
Supports input capture function
® Watchdog Timer
- Multiple clock sources
B System clock (HCLK)
B Internal 10 kHz oscillator (LIRC)
- 8 selectable time-out period from 1.6 ms ~ 26.0 sec (depending on clock source)
- Wake-up from Power-down or Idle mode
- Interrupt or reset selectable on watchdog time-out
® Window Watchdog Timer
- 6-bit down counter with 11-bit prescale for wide range window selected
® BPWM/Capture
- Supports maximum clock frequency up to 100MHz
- Supports up to two BPWM modules, each module provides one 16-bit timer and 6 output
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channels
- Supports independent mode for BPWM output/Capture input channel
- Supports 12-bit pre-scalar from 1 to 4096
- Supports 16-bit resolution BPWM counter
B Up, down and up/down counter operation type
- Supports mask function and tri-state enable for each BPWM pin
- Supports interrupt on the following events:
B BPWM counter match zero, period value or compared value
- Supports trigger ADC on the following events:
B BPWM counter match zero, period value or compared value
- Supports up to 12 capture input channels with 16-bit resolution
- Supports rising edges, falling edges or both edges capture condition
- Supports input rising edges, falling edges or both edges capture interrupt
Supports rising edges, falling edges or both edges capture with counter reload option
) PWM/Capture
Supports maximum clock frequency up to 100MHz
- Supports up to two PWM modules, each module provides three 16-bit timers and 6 output
channels
- Supports independent mode for PWM output/Capture input channel
- Supports complementary mode for 3 complementary paired PWM output channel
B Dead-time insertion with 12-bit resolution
B Two compared values during one period
- Supports 12-bit pre-scalar from 1 to 4096
- Supports 16-bit resolution PWM counter
B Up, down and up/down counter operation type
- Supports mask function and tri-state enable for each PWM pin
- Supports brake function
B Brake source from pin and system safety events (clock failed, Brown-out detection and
CPU lockup)
B Noise filter for brake source from pin
B Edge detect brake source to control brake state until brake interrupt cleared
B Level detect brake source to auto recover function after brake condition removed
- Supports interrupt on the following events:
B PWM counter match zero, period value or compared value
B Brake condition happened
- Supports trigger ADC on the following events:
B PWM counter match zero, period value or compared value
- Supports up to 12 capture input channels with 16-bit resolution
- Supports rising edges, falling edges or both edges capture condition
- Supports input rising edges, falling edges or both edges capture interrupt
- Supports rising edges, falling edges or both edges capture with counter reload option
® UART
- Up to six UART controllers
- UARTO and UART1 ports with flow control (TXD, RXD, nCTS and nRTS)
- UARTO, UART1 and UART2 with 16-byte FIFO for standard device
- Supports IrDA (SIR) and LIN function
- Supports RS-485 9-bit mode and direction control
- Supports auto baud-rate generator
® SPI
- One set of SPI controller
- Supports SPI Master/Slave mode
- Full duplex synchronous serial data transfer
- Variable length of transfer data from 8 to 32 bits
- MSB or LSB first data transfer
- Rxand Tx on both rising or falling edge of serial clock independently
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4.3 Pin Configuration
4.3.1 NuMicro™ M0518 Pin Diagram

4.3.1.1 NuMicro ™ MO0518SxxAE LQFP 64 pin (7 mm * 7mm)
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Figure 4-2 NuMicro™ M0518SxxAE LQFP 64-pin Diagram
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4.3.1.2 NuMicro ™ MO0518LxxAE LQFP 48 pin (7 mm * 7mm)

PA.0/ADC_CHO/PWMO_CH4/12C1_SCL/UART5_TXD

PA.2/ADC_CH2/PWM1_CHO/UART3_TXD

PA.1/ADC_CH1/PWMO_CH5/12C1_SDA/UART5_RXD

PA.13/PWM0_CH1/UART5_TXD

PA.14/PWMO0_CH2

PA.15/PWMO0_CH3

PA.3/ADC_CH3/PWM1_CH1/UART3_RXD

PF.7/ICE_DAT

PA.12/PWM0_CHO/UART5_RXD

PA.4/ADC_CH4
PF.6/ICE_CLK

AVss

XT1_IN/PF.1

nRESET

BPWM1_CH4/CLKO/PF.8
BPWM1_CH2/CLKO/TMO/STADC/PB.8

PB.3/UART0_nCTS/TM3_EXT/TM3/PWM1_BRAKEO
PB.2/UARTO_NRTS/TM2_EXT/TM2/PWM1_BRAKE1
PB.1/UARTO_TXD
PB.0/UARTO_RXD

UART3_RXD/ADC_CH5/PA.5 [] PC.0/SPIO_SSO/BPWMO_CHO
UART3_TXD/ADC_CH6/PA.6 [] PC.1/SPI0_CLK/BPWMO_CH1
Vrer/ADC_CH7/PA.7 [] PC.2/SPIO_MISO0/BPWMO_CH2
AVop [] PC.3/SPI0_MOSIO/BPWMO_CH3
PWMO_BRAKE1/I2C0_SCL/UART4_RXD/PC.7 [|41 [] PD.15/UART2_TXD/BPWMO_CH4
PWMO_BRAKEO/I2CO_SDA/UART4_TXD/PC.6 MO518LxxAE [] PD.14/UART2_RXD/BPWMO_CH5
BPWM1_CH5/TMO/TMO_EXT/INT1/PB.15 LQFP 48-pin [] PD.7/BPWM1_CHO
XT1_OUT/PF.0 [] PD.6/BPWM1_CH1
-
|
-
-

Voo
Vss

LDO_CAP

PWM1_CH4/12C0_SDA/PF.4

UART1_nRTS/I2C0O_SDA/PA.8

PWM1_CH3/12C1_SCL/PA.11
UART1_TXD/PB.5

PWM1_CH2/12C1_SDA/PA.10

UART1_nCTS/I2CO_SCL/PA.9
UART1_RXD/PB.4

PWM1_CH5/12C0_SCL/PF.5

BPWM1_CH3/CLKO/PB.12

Figure 4-3 NuMicro™ MO0518LxxAE LQFP 48-pin Diagram
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Pin No.
Pin Name i Description
LQFP | LQFP Type P
64-pin | 48-pin
UART1_nRTS O |Request to Send output pin for UART1.
PB.7 1/0  |General purpose digital /0 pin.

13
UART1_nCTS | Clear to Send input pin for UART1.

14 10 LDO_CAP P |LDO output pin.

15 11 Vob P |Power supply for I/O ports and LDO source for internal PLL and digital circuit.

16 12 Vss P |Ground pin for digital circuit.

PB.O 1/0  |General purpose digital 1/0 pin.

17 13
UARTO_RXD | Data receiver input pin for UARTO.
PB.1 1/0  |General purpose digital 1/0 pin.

18 14
UARTO_TXD O |Data transmitter output pin for UARTO.
PB.2 /0 |General purpose digital I/O pin.
UARTO_nRTS O |Request to Send output pin for UARTO.

19 15 TM2_EXT | Timer2 external capture input pin.
T™M2 O |Timer2 toggle output pin.
PWM1_BRAKE1 | PWM?1 brake input pin.

PB.3 /0 |General purpose digital I/O pin.
UARTO_nCTS | Clear to Send input pin for UARTO.

20 16 TM3_EXT | Timer3 external capture input pin.
T™M3 O |Timer3 toggle output pin.
PWM1_BRAKEO | PWM?1 brake input pin.

PD.6 1/0  |General purpose digital /0 pin.

21 17
BPWM1_CH1 /0 |[BPWM1 CH1 output/Capture input.
PD.7 1/0 |General purpose digital 1/0 pin.

22 18
BPWM1_CHO /0 |BPWML1 CHO output/Capture input.
PD.14 1/0  |General purpose digital 1/0 pin.

23 19 UART2_RXD | Data receiver input pin for UART2.
BPWMO_CH5 1/0  |[BPWMO CH5 output/Capture input.
PD.15 1/0 |General purpose digital 1/0 pin.

24 20 UART2_TXD O |Data transmitter output pin for UART2.
BPWMO_CH4 /0 |BPWMO CH4 input/Capture input.

25 21 PC.3 1/0 |General purpose digital /0 pin.
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Pin No.
L Pin Name 7 Description
QFP LQFP Type
64-pin | 48-pin
chip to initial state.
61 Vss P |Ground pin for digital circuit.
62 Vb P |Power supply for I/O ports and LDO source for internal PLL and digital circuit.
PF.8 1/0  |General purpose digital 1/0 pin.
63 a7 CLKO O |Frequency divider clock output pin.
BPWM1_CH4 /0 |[BPWM1 CH4 output/Capture input.
PB.8 /0 |General purpose digital I/O pin.
STADC | ADC external trigger input.
64 48 T™MO 1/0  |TimerO event counter input / toggle output.
CLKO O |Frequency divider clock output pin.
BPWM1_CH2 /0 |[BPWM1 CH2 output/Capture input.

Note: Pin Type | = Digital Input, O = Digital Output; Al = Analog Input; P = Power Pin; AP = Analog Power
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(WFE) instructions, or the return from interrupt sleep-on-exit feature
® NVIC:
- 32 external interrupt inputs, each with four levels of priority
- Dedicated Non-maskable Interrupt (NMI) input
- Supports for both level-sensitive and pulse-sensitive interrupt lines

- Supports Wake-up Interrupt Controller (WIC) and, providing Ultra-low Power
Sleep mode

®  Debug support
- Four hardware breakpoints
- Two watchpoints
- Program Counter Sampling Register (PCSR) for non-intrusive code profiling
- Single step and vector catch capabilities
®  Bus interfaces:

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

- Single 32-bit slave port that supports the DAP (Debug Access Port)
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0xEO000_E010 — OXEO00_EOFF SCS_BA System Timer Control Registers
0xEO000_E100 — OXEO00_ECFF SCS_BA External Interrupt Controller Control Registers
OxEO00_EDOO — OXEO0O_EDS8F SCS_BA System Control Registers

Table 6-1 Address Space Assignments for On-Chip Controllers
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6.2.7 System Control

The Cortex™-MO status and operating mode control are managed by System Control Registers.

Including CPUID, Cortex™-MO interrupt priority and Cortex™-MO power management can be
controlled through these system control registers.

For more detailed information, please refer to the “ARM® Cortex™-M0 Technical Reference
Manual” and “ARM® v6-M Architecture Reference Manual’.
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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 enters
Power-down mode when Cortex™-MO core executes the WHFI instruction only if the
PWR_DOWN_EN (PWRCON]J7]) bit and PD_WAIT_CPU (PWRCON]I8]) bit are both set to 1.
After that, chip enters 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 4~24 MHz external
high speed crystal oscillator and 22.1184 MHz internal high speed RC oscillator to reduce the
overall system power consumption. The following figures show the clock generator and the
overview of the clock source control.

The clock generator consists of 5 clock sources as listed below:
® 4~24 MHz external high speed crystal oscillator (HXT)

® Programmable PLL output clock frequency(PLL FOUT),PLL source can be from
external 4~24 MHz external high speed crystal oscillator (HXT) or 22.1184 MHz
internal high speed RC oscillator (HIRC))

22.1184 MHz internal high speed RC oscillator (HIRC)
10 kHz internal low speed RC oscillator (LIRC)

XTL12M_EN (PWRCONI[0]) HXT
XT1_OUT
- 4~24 MHz PLL_SRC (PLLCONJ[19])
HXT
XT1_IN
>0 PLL FOUT
—» PLL ou >
0OSC22M_EN (PWRCON][2]) 1
22.1184 MHz
HIRC
HIRC
OSC10K_EN (PWRCON[3])
10 kHz LIRC
LIRC -
Legend:
HXT = 4~24 MHz external high speed crystal oscillator
HIRC =22.1184 MHz internal high speed RC oscillator
LIRC =10 kHz internal low speed RC oscillator

Figure 6-3 Clock Generator Block Diagram
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6.4 Flash Memory Controller (FMC)
6.4.1 Overview

The NuMicro™ MO0518 series has 68/36K bytes on-chip embedded Flash for application program
memory (APROM) that can be updated through ISP procedure. The In-System-Programming
(ISP) function enables user to update program memory when chip is soldered on PCB. After chip
is powered on, Cortex™-M0 CPU fetches code from APROM or LDROM decided by boot select
(CBS) in CONFIGO. By the way, the NuMicro™ M0518 series also provides additional Data Flash
for user to store some application dependent data.

The NuMicro™ M0518 supports another flexible feature: configurable Data Flash size. The Data
Flash size is decided by Data Flash variable size enable (DFVSEN), Data Flash enable (DFEN) in
Config0 and Data Flash base address (DFBADR) in Configl. When DFVSEN is set to 1, the Data
Flash size is fixed at 4K and the address is started from 0x0001_f000, and the APROM size is
become 64/32K. When DFVSEN is set to 0 and DFEN is set to 1, the Data Flash size is zero and
the APROM size is 68/36K bytes. When DFVSEN is set to 0 and DFEN is set to 0, the APROM
and Data Flash share 68/36K bytes continuous address and the start address of Data Flash is
defined by (DFBADR) in Configl.

6.4.2 Features

Runs up to 50 MHz with zero wait cycle for continuous address read access
All embedded flash memory supports 512 bytes page erase

68/36 KB application program memory (APROM)

4KB In-System-Programming (ISP) loader program memory (LDROM)
Configurable Data Flash size

512 bytes page erase unit

Supports In-Application-Programming (IAP) to switch code between APROM and
LDROM without reset

® In-System-Programming (ISP) to update on-chip Flash
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® PWM counter match zero, period value or compared value

6.7.2.2 Capture Function Features
®  Supports up to 12 capture input channels with 16-bit resolution
®  Supports rising or falling capture condition
®  Supports input rising/falling capture interrupt
®  Supports rising/falling capture with counter reload option
6.7.2.3 Compare table

Feature PWM BPWM
2 channels share 1 timer, total 6 6 channels share 1 timer, total 1

Counter number . &

timers timer
Complementary mode \ X
Dead-time function V X
Brake function V X
Capture reload 2 channels reload 1 timer 6 channels reload 1 timer

Table 6-5 PWM and BPWM Features Different Table
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6.11 UART Interface Controller (UART)
6.11.1 Overview

The NuMicro™ MO0518 series provides up to six channels of Universal Asynchronous
Receiver/Transmitters (UART). UARTO/UART1/UART2 supports 16 bytes entry FIFO and
UART3/UART4/UARTS support 1 byte buffer for data payload. Besides, only UARTO and UART1
support the flow control function. The UART Controller performs a serial-to-parallel conversion on
data received from the peripheral, and a parallel-to-serial conversion on data transmitted from the
CPU. The UART controller also supports IrDA SIR Function. UARTO/UART1 provides RS-485
function mode. UARTO/UART1/UART2 provides LIN master/slave function.

6.11.2 Features
®  Full duplex, asynchronous communications
®  Separates receive / transmit 16/16 bytes (UARTO/UART1/UART2 support) entry FIFO
and 1/1 bytes buffer for data payloads (UART3/UART4/UARTS support)

®  Supports hardware auto-flow control function (CTS, RTS) and programmable RTS
flow control trigger level (UARTO/UARTL1 support).

Programmable receiver buffer trigger level
Supports programmable baud-rate generator for each channel individually
Supports CTS wake-up function (UARTO/UART1 support)

Supports 7-bit receiver buffer time-out detection function

Programmable transmitting data delay time between the last stop and the next start bit
by setting DLY (UA_TOR [15:8]) register

®  Supports break error, frame error, parity error and receive / transmit buffer overflow
detect function

® Fully programmable serial-interface characteristics
- Programmable data bit length, 5-, 6-, 7-, 8-bit character

- Programmable parity bit, even, odd, no parity or stick parity bit generation and
detection

- Programmable stop bit length, 1, 1.5, or 2 stop bit generation
® [rDA SIR function mode
- Supports 3/16-bit duration for normal mode
® LIN function mode (UARTO/UART1/UART2 support)
- Supports LIN master/slave mode
- Supports programmable break generation function for transmitter
- Supports break detect function for receiver
® RS-485 function mode. (UARTO/UART1 support)
- Supports RS-485 9-bit mode

- Supports hardware or software direct enable control provided by RTS pin.
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6.12 12C Serial Interface Controller (12C)

6.12.1 Overview

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

6.12.2 Features

The I°C bus uses two wires (12Cn_SDA and 12Cn_SCL) to transfer information between devices
connected to the bus. The main features of the 1°C bus include:

®  Supports up to two I°C serial interface controller

®  Master/Slave mode

® Bidirectional data transfer between masters and slaves
®  Multi-master bus (no central master)

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

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

®  Built-in a 14-bit time-out counter requesting the 1’c interrupt if the I°C bus hangs up and
timer-out counter overflows.

® Programmable clocks allow for versatile rate control
®  Supports 7-bit addressing mode
®  Supports multiple address recognition ( four slave address with mask option)

®  Supports Power-down wake-up function
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8.7 SPI Dynamic Characteristics

Symbol Parameter Min. Typ. Max. Unit

SPI Master Mode (VDD = 4.5V ~ 5.5V, 0 pF loading Capacitor)

tos Data setup time 0 - - ns
ton Data hold time 4 - - ns
tv Data output valid time - 1 2 ns

SPI Master Mode (VDD = 3.0 V ~ 3.6 V, 0 pF loading Capacitor)

tos Data setup time 0 - - ns
ton Data hold time 4.5 - - ns
tv Data output valid time - 2 4 ns

SPI Slave Mode (VDD = 4.5V ~ 5.5V, 0 pF loading Capacitor)

tos Data setup time 0 - - ns
ton Data hold time 3.5 - - ns
tv Data output valid time - 16 22 ns

SPI Slave Mode (VDD = 3.0V ~ 3.6 V, 0 pF loading Capacitor)

tos Data setup time 0 - - ns
ton Data hold time 4.5 - - ns
tv Data output valid time - 18 24 ns

CLKP=0 [ \ / \ /
SPICLK
CLKP=1 \ / \ / \
h
MOSI >< Data Valid Data Valid ><
CLKP=0, TX_NEG=1, RX_NEG=0
tDﬁF—tDH—> or
CLKP=1, TX_NEG=0, RX_NEG=1
MISO X Data Valid Data Valid
A
MOSI Data Valid >< Data Valid ><
CLKP=0, TX_NEG=0, RX_NEG=1
tDS <7tD or
CLKP=1, TX_NEG=1, RX_NEG=0
MISO Data Valid Data Valid X

Figure 8-5 SPI Master Mode Timing Diagram
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10 REVISION HISTORY

REVISION DATE DESCRIPTION

1.00 Oct. 31, 2014 Preliminary version

Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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