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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
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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 -
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Active
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32-Bit Single-Core

42MHz
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Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT
38
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1.8V ~ 3.6V
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Internal
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48-QFN (7x7)
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2 FEATURES
The equipped features are dependent on the product line and their sub products.

2.1 Nanol00 Features — Base Line
) Core

ARM® Cortex™-MO core running up to 42 MHz

One 24-bit system timer

L 2

L 2

€  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
® Brown-out

€ Built-in 2.5v/2.0V/1.7V BOD for wide operating voltage range operation
® Flash EPROM Memory

€ Runs up to 42 MHz with zero wait state for discontinuous address read access

€ 64K/32K/123K bytes application program memory (APROM)

€ 4 KB in system programming (ISP) loader program memory (LDROM)

4 Programmable data flash start address and memory size with 512 bytes page
erase unit

€ In System Program (ISP)/In Application Program (IAP) to update on-chip Flash

EPROM
® SRAM Memory
€ 16K/8K bytes embedded SRAM
¢ Supports DMA mode

® DMA: Supports 8 channels: one VDMA channel, 6 PDMA channels and one CRC
channel

¢ VDMA
B Memory-to-memory transfer
B Supports block transfer with stride
B Supports word/half-word/byte boundary address

B Supports address direction: increment and decrement

¢ PDMA
B Peripheral-to-memory, memory-to-peripheral, and memory-to-memory
transfer

B Supports word boundary address
Supports word alignment transfer length in memory-to-memory mode

B Supports word/half-word/byte alignment transfer length in peripheral-to-
memory and memory-to-peripheral mode
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€ WDT can wake system up from Power-down mode
®  Window Watchdog Timer(WWDT)
€  6-bit down counter and 6-bit compare value to make the window period flexible

€ Selectable WWDT clock pre-scale counter to make WWDT time-out interval
variable.

® RTC

¢ Supports software compensation by setting frequency compensate register
(FCR)

€ Supports RTC counter (second, minute, hour) and calendar counter (day,
month, year)

€ Supports Alarm registers (second, minute, hour, day, month, year)

€  Selectable 12-hour or 24-hour mode

€ Automatic leap year recognition

€ Supports periodic time tick interrupt with 8 periodic options 1/128, 1/64, 1/32,
1/16, 1/8, 1/4, 1/2 and 1 second

€ Wake system up from Power-down or Idle mode

€ Supports 80 bytes spare registers and a snoop pin to clear the content of these
spare registers

® PWM/Capture
€  Supports 2 PWM module, each with two 16-bit PWM generators
€ Provides eight PWM outputs or four complementary paired PWM outputs

€ Each PWM generator equipped with one clock divider, one 8-bit prescaler, two
clock selectors, and one Dead-Zone generator for complementary paired PWM

€ (Shared with PWM timers) with eight 16-bit digital capture timers provides eight
rising/ falling/both capture inputs.

€  Supports Capture interrupt
) UART
Up to two 16-byte FIFO UART controllers
UART ports with flow control (TX, RX, CTSn and RTSn)
Supports IrDA (SIR) function
Supports LIN function
Supports RS-485 9 bit mode and direction control (Low Density Only)
Programmable baud rate generator
Supports PDMA mode

Wake system up from Power-down or Idle mode

L K R B IR IR R R 2

[ ]
wn

Pl

*

Up to 3 sets of SPI controller
Master up to 32 MHz, and Slave up to 16 MHz
€  Supports SPI/MICROWIRE Master/Slave mode
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Full duplex synchronous serial data transfer
Variable length of transfer data from 4 to 32 bits
MSB or LSB first data transfer

RX and TX on both rising or falling edge of serial clock independently

L K IR JNR B 2

Two slave/device select lines when used as the master, and 1 slave/device
select line when used as the slave

Supports byte suspend mode in 32-bit transmission
Supports two channel PDMA request, one for transmit and another for receive

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

L K IR R 4

Wake system up from Power-down or Idle mode

°
o

Up to two sets of I°C device
Master/Slave up to 1Mbit/s
Bi-directional data transfer between masters and slaves

Multi-master bus (no central master)

L K K N B 2

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

2

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

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

€ Built-in 14-bit time-out counter will request the I°C interrupt if the 1°C bus hangs
up and timer-out counter overflows

€ Programmable clocks allowing for versatile rate control
€  Supports 7-bit addressing mode
€  Supports multiple address recognition (four slave addresses with mask option)
e IS
€ Interface with external audio CODEC
€ Operate as either Master or Slave mode
€ Capable of handling 8, 16, 24 and 32 bit word sizes
€ Supports Mono and stereo audio data
€  Supports I°S and MSB justified data format
4 Prov.idles two 8 word FIFO data buffers: one for transmitting and the other for
receiving
€ Generates interrupt requests when buffer levels cross a programmable

boundary
€  Supports two PDMA requests: one for transmitting and the other for receiving
® ADC

¢ 12-bit SAR ADC up to 2Msps conversion rate
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3.3.2 NuMicro™ Nano110 Pin Diagrams

3.3.2.1  NuMicro™ Nano110 LQFP 128-pin

© N 0 D
M Mm M M
[OBNORNORNO)
w w w w
!/)‘ !/)‘ !/)‘ !/)‘
onoaoan o
O O O O oW
=4 J O Jd w a
X2® B X . =
[a Y= Rialia) Y <
L << < @ S50 awmsemwn 2 -uoe
C22337:3%8¢8808 0y ycscso0600upmEnnD
Tz zz2 2 S SoociggEeReer i daoaanaon
OO0O0O00O0000O000 0000000000000 0000001000010
O IO T MO N ™ O D WO © WO ¥ M AN ™~ O O 0O~ © I F MO N - O D 0 N © 1
D O OO OO DWW W W W owoN~NNNRKNRNRNRNRNRNRKOGOO O O
VREF 64 [] PB.9/LCD_V3
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PF.5 38 [] PE.7/LCD_SEG8
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Figure 3-5 NuMicro™ Nano110 LQFP 128-pin Diagram
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Pin No.
L Pin Name I Description
QFP | LQFP [LQFP/QFN Type
128-pin | 64-pin 48-pin

ADO Al ADC analog inputO
SC2_CD I SmartCard2 card detect
PA.1 I/O General purpose digital I/O pin

90 45 33 AD1 Al ADC analog inputl
EBI_AD12 110 EBI Address/Data bus bit12
PA.2 I/O General purpose digital I/O pin
AD2 Al ADC analog input2

91 46 34
EBI_AD11 I/10 EBI Address/Data bus bit11
UART1_RXD | UART1 Data receiver input pin
PA.3 I/O General purpose digital I/O pin
AD3 Al ADC analog input3

92 47 35
EBI_AD10 I/10 EBI Address/Data bus bit10
UART1_TXD @) UART1 Data transmitter output pin
PA.4 I/O General purpose digital I/O pin
AD4 Al ADC analog input4

93 48 36 EBI_AD9 I/10 EBI Address/Data bus bit9
SC2_PWR @) SmartCard2 Power pin
12C0_SDA I/0  [I’CO data I/O pin
PA.5 I/O General purpose digital I/O pin
AD5 Al ADC analog input5

94 49 37 EBI_AD8 110 EBI Address/Data bus bit8
SC2_RST o SmartCard2 RST pin
12C0_SCL I/0  [ICO clock pin
PA.6 110 General purpose digital I/O pin
AD6 Al ADC analog input6
EBI_AD7 I/O EBI Address/Data bus bit7

95 50 38
TC3 I Timer3 capture input
SC2_CLK SmartCard2 clock pin(SC2_UART_TXD)
PWMO_CH3 @) PWMO Channel3 output

96 PA.7 I/O General purpose digital I/O pin
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Pin No.
Pin Name I Description
LQFP | LQFP |LQFP/QFN Type P
128-pin | 64-pin 48-pin
104 NC
PD.4 I/O General purpose digital I/O pin
12S_DI I I°S data input
105
SPI2_MISO1 110 SPI2 2" MISO (Master In, Slave Out) pin
SC1_CD | SmartCard1 card detect
PD.5 I/O General purpose digital I/O pin
106 12S_DO O |I’S data output
SPI2_MOSI1 I/10 SPI2 2" MOSI (Master Out, Slave In) pin
PC.7 I/10 General purpose digital I/O pin
DA1_OUT AO |DAC 1 output
107 53 41 EBI_AD5 I/O EBI Address/Data bus bit5
TC1 | Timerl capture input
PWMO_CH1 @) PWM1 Channell output
PC.6 I/O General purpose digital I/O pin
DAO_OUT | DACO output
EBI_AD4 I/10 EBI Address/Data bus bit4
108 54 42
TCO | Timer0 capture input
SC1 _CD I SmartCardl card detect pin
PWMO_CHO o PWMO ChannelO output
PC.15 I/10 General purpose digital I/O pin
EBI_AD3 110 EBI Address/Data bus bit3
109 55
TCO I Timer0 capture input
PWM1_CH2 o PWM1 Channell output
PC.14 110 General purpose digital I/O pin
110 56 EBI_AD2 110 EBI Address/Data bus bit2
PWM1_CH3 I/O PWMZ1 Channel3 output
PB.15 I/O General purpose digital I/O pin
INT1 | External interruptl input pin
111 57 43
SNOOPER | Snooper pin
SC1 _CD I SmartCardl card detect
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Pin No.
LOFP LOFP LOFP Pin Name Pin Type Description
128-pin | 64-pin 48-pin

PA.10 110 General purpose digital I/O pin
I2C1_SDA 110 I°C1 data /O pin
EBI_nWR (0] EBI write enable output pin

10 7 SCO0_PWR (0] SmartCard0 Power pin
SPI2_MISO0 110 SPI2 1% MISO (Master In, Slave Out) pin
LCD_SEGS8 (0] LCD segment output 8 at LQFP64
LCD_SEG22 (0] LCD segment output 22 at LQFP128
PA.9 110 General purpose digital I/O pin
12C0_SCL 110 1°CO clock pin
SCO_DAT 1/0 SmartCard0 DATA pin(SC0_UART_RXD)

H ° SPI2_CLK 1/0 SPI2 serial clock pin
LCD_SEG7 (0] LCD segment output 7 at LQFP64
LCD_SEG21 (0] LCD segment output 21 at LQFP128
PA.8 1/0 General purpose digital I/O pin
12C0_SDA 110 1°CO data 1/0 pin
SCO0_CLK (0] SmartCardO clock pin(SCO_UART_TXD)

2 ° SPI2_SS0 110 SPI2 1% slave select pin
LCD_SEG6 (0] LCD segment output 6 at LQFP64
LCD_SEG20 (0] LCD segment output 20 at LQFP128
PD.8 110 General purpose digital I/O pin

s LCD_SEG19 (0] LCD segment output 19 at LQFP128
PD.9 1/0 General purpose digital I/O pin

H LCD_SEG18 (0] LCD segment output 18 at LQFP128
PD.10 110 General purpose digital I/O pin

o LCD_SEG17 (0] LCD segment output 17 at LQFP128
PD.11 1/0 General purpose digital I/O pin

10 LCD_SEG16 (0] LCD segment output 16 at LQFP128
PD.12 110 General purpose digital I/O pin

o LCD_SEG15 (0] LCD segment output 15 at LQFP128

18 PD.13 1/0 General purpose digital I/O pin
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Pin No.
LOFP LOFP LOFP Pin Name Pin Type Description
128-pin | 64-pin 48-pin

PE.1 110 General purpose digital I/O pin

68 PWM1_CH3 1/0 PWM1 Channel3 output
SPI0_SS0 110 SPI0 1% slave select pin
PE.O 110 General purpose digital I/O pin

69 PWM1_CH2 110 PWM1 Channel2 output
12S_MCLK o} I°’S master clock output pin
PC.13 1/0 General purpose digital I/O pin
SPI1_MOSI1 110 SPI1 2" MOSI (Master Out, Slave In) pin
PWM1_CH1 (0] PWM1 Channell output

0 SNOOPER I Snooper pin
INT1 I External interrupt 1
12C0_SCL o} 1°CO clock pin
PC.12 110 General purpose digital I/O pin
SPI1_MISO1 1/0 SPI1 2™ MISO (Master In, Slave Out) pin

71 PWM1_CHO (0] PWM1 ChannelO output
INTO | External interruptO input pin
12C0_SDA 110 1°CO data 1/O pin
PC.11 1/0 General purpose digital I/O pin
SPI1_MOSIO 1/0 SPI1 1% MOSI (Master Out, Slave In) pin

"2 % UART1_TXD (0] UART1 Data transmitter output pin
LCD_SEG31 (0] LCD segment output 31 at LQFP64
PC.10 1/0 General purpose digital I/O pin
SPI1_MISOO0 1/0 SPI1 1% MISO (Master In, Slave Out) pin

" 4 UART1_RXD | UART1 Data receiver input pin
LCD_SEG30 (0] LCD segment output 30 at LQFP64
PC.9 1/0 General purpose digital I/O pin
SPI1_CLK 1/0 SPI1 serial clock pin

74 35
I2C1_SCL 110 I°C1 clock pin
LCD_SEG29 (0] LCD segment output 29 at LQFP64

75 36 PC.8 1/0 General purpose digital I/O pin
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3.4.3 NuMicro™ Nano120 Pin Description

NuMicro™ Nanol100 (B) Datasheet

Pin No.
LQFP LOFP | LQFP Pin Name Tzip?e Description
128 64 48
1 PE.13 I/O |General purpose digital 10 pin
PB.14 I/O |General purpose digital 10 pin
INTO I External interruptO input pin
? ! SC2_CD | SmartCard2 card detect
SPI2_SS1 I/0 |SPI2 2" slave select pin
PB.13 I/O |General purpose digital 10 pin
° ? EBI_AD1 I/O |EBI Address/Data bus bitl
PB.12 I/O |General purpose digital 10 pin
4 3 1 EBI_ADO I/O |EBI Address/Data bus bit0
FCLKO O [Frequency Divider output pin
5 NC
6 4 2 [X320 O |[External 32.768 kHz crystal output pin
7 5 3 [X32] | External 32.768 kHz crystal input pin
8 NC
PA.11 I/O |General purpose digital 10 pin
I2C1_SCL I/0  |I*C 1 clock pin
9 6 4 |EBI_nRD O |EBI read enable output pin
SCO_RST O [SmartCard0 RST pin
SPI2_MOSIO I/O  |SPI2 1% MOSI (Master Out, Slave In) pin
PA.10 I/O |General purpose digital 10 pin
I2C1_SDA I/0  |I*C 1 data I/O pin
10 7 5 EBI_nWR O |EBI write enable output pin
SCO0_PWR O [SmartCard0 Power pin
SPI2_MISO0 I/0  |SPI2 1% MISO (Master In, Slave Out) pin
PA.9 I/O |General purpose digital 10 pin
12C0_SCL I/0  |I*C 0 clock pin
11 8 6
SCO_DAT I/O |[SmartCard0 DATA pin(SCO0_UART_RXD)
SPI2_CLK I/O  [SPI2 serial clock pin
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Pin No.
L Pin Name A Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin

LCD_SEG14 O |LCD segment output 14 at LQFP128
PB.4 1/0 |General purpose digital I/O pin
UART1_RXD | UART1 Data receiver input pin
SCO0_CD | SmartCardO card detect pin

19 10
SPI2_SS0 /0 [SPI2 1% slave select pin
LCD_SEG5 O |LCD segment output 5 at LQFP64
LCD_SEG13 O |LCD segment output 13 at LQFP128
PB.5 I/0 |General purpose digital I/O pin
UART1_TXD O |UART1 Data transmitter output pin
SCO_RST O |SmartCard0O RST pin

20 11
SPI2_CLK I/0  |SPI2 serial clock pin
LCD_SEG4 O |LCD segment output 4 at LQFP64
LCD_SEG12 O |LCD segment output 12 at LQFP128
PB.6 1/0 |General purpose digital I/O pin
UART1_RTSn O |UART1 Request to Send output pin
EBI_ALE O |EBI address latch enable output pin

2 . SPI2_MISOO0 110 [SPI2 1% MISO (Master In, Slave Out) pin
LCD_SEG3 O |LCD segment output 3 at LQFP64
LCD_SEG11 O |LCD segment output 11 at LQFP128
PB.7 I/0  |General purpose digital I/O pin
UART1_CTSn | UART1 Clear to Send input pin
EBI_nCS O |EBI chip select enable output pin

22 13
SPI2_MOSIO /0 [SPI2 1% MOSI (Master Out, Slave In) pin
LCD_SEG2 O |LCD segment output 2 at LQFP64
LCD_SEG10 O |LCD segment output 10 at LQFP128

23 NC

24 14 LDO_CAP P |LDO output pin

25 NC

26 NC

27 15 VDD P |Power supply for I/O ports and LDO source
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Pin No.
L Pin Name A Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin

28 NC

29 16 VSS P |Ground

30 VSS P |Ground

31 VSS P |Ground

32 VSS P |Ground

33 PE.12 1/0 |General purpose digital I/O pin

34 PE.11 1/0 |General purpose digital I/O pin

35 PE.10 I/0 |General purpose digital I/O pin

36 PE.9 I/0 |General purpose digital I/O pin
PE.8 1/0 |General purpose digital I/O pin

* LCD_SEG9 O |LCD segment output 9 at LQFP128
PE.7 I/0 |General purpose digital I/O pin

% LCD_SEGS8 O |LCD segment output 8 at LQFP128

39 NC

40 17 USB_VBUS USB |POWER SUPPLY: From USB Host or HUB.

41 18 USB_VDD33_CAP | USB (Internal Power Regulator Output 3.3V Decoupling Pin

42 19 USB_D- USB |USB Differential Signal D-

43 20 USB_D+ USB |USB Differential Signal D+
PB.O 1/0 |General purpose digital I/O pin
UARTO_RXD | UARTO Data receiver input pin

a4 21 SPI1_MOSIO /0 [SPI1 1% MOSI (Master Out, Slave In) pin
LCD_SEG1 o tgg_csg&rg)ent output 1 at LQFP64 (or as
LCD_SEG7 O |LCD segment output 7 at LQFP128
PB.1 I/0 |General purpose digital I/O pin
UARTO_TXD O |UARTO Data transmitter output pin

45 22 SPI1_MISOO0 /O [SPI1 1% MISO (Master In, Slave Out) pin
LCD_SEGO o tgg_csoe&r‘?)ent output 0 at LQFP64 (or as
LCD_SEG6 O |LCD segment output 6 at LQFP128

46 23 PB.2 1/0 |General purpose digital I/O pin
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5.5 Analog to Digital Converter (ADC)

5.5.1 Overview

This chip contains one 12-bit successive approximation analog-to-digital converter (SAR A/D
converter) with 12 external input channels and 6 internal channels. The A/D converter supports
three operation modes: Single, Single-cycle Scan and Continuous Scan mode, and can be started
by software and external STADC/PB.8 pin and timer event start.

Note that the 1/O pins used as ADC analog input pins must be configured as input type and off
digital function (GPIOA_OFFD) should be turned on before ADC function is enabled.

5.5.2 Features
® Analog input voltage range: 0~Vref (Max to 3.6V)

) Selectable 12-bits, 10-bits, 8-bits and 6-bits resolution

®  Supports sampling time settings (in ADC_CLK unit) for channel 0~11 individually and
channel 12~17 share the same one sampling time setting

®  Supports two power-down modes:
¢ Power-down mode
4 Standby mode

® Up to 12 external analog input channels (channel0 ~ channelll), and 6 internal
channels (channell2~channell7) converting six voltage sources, including DACO,
DACL1, internal band-gap voltage, internal temperature sensor output, AVDD, and
AVSS.

® Maximum ADC clock frequency is 42 MHz and each conversion is 19 clocks+
sampling time depending on the input resistance.

®  Three operating modes
€ Single mode: A/D conversion is performed one time on a specified channel.

€ Single-cycle Scan mode: A/D conversion is performed one cycle on all specified
channels with the sequence from the lowest numbered channel to the highest
numbered channel.

€4 Continuous Scan mode: A/D converter continuously performs Single-cycle scan
mode until software stops A/D conversion.

® An A/D conversion can be started by:
€ Software write 1 to ADST bit
€ External pin STADC

&  Selects one from four timer events (TMRO, TMR1, TMR2 and TMR3) that enable
ADC and transfer AD results by PDMA

Conversion results held in data registers for each channel

Conversion result can be compared with a specified value and user can select
whether to generate an interrupt when conversion result is equal to the compare
register setting.

®  Supports Calibration and load Calibration words capability.
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5.7 DMA Controller

5.7.1 Overview

The DMA controller contains six channel peripheral direct memory access (PDMA) controllers, a
video direct memory access (VDMA) controller and a cyclic redundancy check (CRC) generator.
The PDMA controller can transfer data to and from memory or transfer data to and from APB
devices. The DMA has eight channels of DMA including one channel VDMA (Memory-to-Memory)
and six channels PDMA (Peripheral-to-Memory or Memory-to-Peripheral or Memory-to-Memory)
and a CRC controller. For channel0 VDMA, it supports block transfer from memory to memory.
For PDMA channel (DMA CH1~CH®6), there is one-word buffer as transfer buffer between the
Peripherals APB devices and Memory. And for channel 0 VDMA, there is a two-word buffer.

Software can stop the DMA operation by disable PDMA [PDMACEN]/VDMA [VDMACEN].
Software can recognize the completion of a DMA operation by software polling or when it receives
an internal DMA interrupt. The DMA controller can increase source or destination address, fixed
or wrap around them as well.

The DMA controller also contains a cyclic redundancy check (CRC) generator that can perform
CRC calculation with programmable polynomial settings. The CRC engine support CPU PIO
mode and DMA transfer mode.

5.7.2 Features

Seven DMA channels and a CRC generator: 1 VDMA channel and 6 PDMA channels. Each
channel can support a unidirectional transfer.

AMBA AHB master/slave interface compatible, for data transfer and register read/write.
Hardware round robin priority scheme.
® VDMA
€ Memory-to-memory transfer
€  Supports block transfer with stride
€  Supports word/half-word/byte boundary address
€  Supports address direction: increment and decrement
® PDMA
€  Peripheral-to-memory, memory-to-peripheral, and memory-to-memory transfer
Supports word boundary address

Supports word alignment transfer length in memory-to-memory mode

* o o0

Supports word/half-word/byte alignment transfer length in peripheral-to-memory
and memory-to-peripheral mode

€  Supports word/half-word/byte transfer data width from/to peripheral
€  Supports address direction: increment, fixed, and wrap around
® Cyclic Redundancy Check (CRC)
€  Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and CRC-32
B CRC-CCITT: X+ x¥?+X°+1
B CRC8X’+X +X+1
B CRC-16: X"+ X®+X*+1
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5.14.2 Features

5.14.2.1 PWM Function:

® Two PWM controllers, each controller having 4 independent PWM outputs,
CHO~CHS3, or as 2 complementary PWM pairs, (CHO, CH1), (CH2, CH3) with 2
programmable dead-zone generators

Up to 8 PWM channels or 4 PWM paired channels
Up to 16 bits PWM counter width
PWM Interrupt request synchronous with PWM period

Single-shot or Continuous mode

Four Dead-Zone generators

5.14.2.2 Capture Function:
® Timing control logic shared with PWM timer.

® 8 Capture input channels shared with 8 PWM output channels.

® Each channel supports one rising latch register (PWMx_CRLY), one falling latch
register (PWMx_CFLyY) and Capture interrupt flag (CAPIFy) where x=0~1,y=0~3.

®  Eight 16-bit counters for eight capture channels or four 32-bit counter for four capture
channels when cascade is enabled: when CHO1CASKEN is set, the original 16-bit
counter of channel 1 will combine with channel 0's 16 bit counter for channel 0 input
capture counting and so does CH23CASKEN for channel 2, 3

®  Supports PDMA transfer function for PWMx channel 0, 2
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6 ARM® CORTEX™-MO CORE

6.1 Overview

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 mode and Handler mode. 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.
The following figure shows the functional controller of processor.

CortexM0 components
CortexMO processor Debug
Interrupts Nested -
> Vectored CortexM0 Bre:rljgomt
h . Pl L a n
> Interrupt [€—3»{ Processoii€——p Watchpoint
Controller Core Unit
(NVIQ
vV Vv A A A
Wakeup v v Debug
Interrupt Debugger Access
Controlle »| BusMatrix€——» o oCC | € Port
(WIQ) yy (DAP)
A
\ 4 v
AHB- Lite Serial Wire or
interface JTAG debug port

Figure 6-1 MO Functional Block

6.2 Features
® Alow gate count processor:

€  ARMvV6-M Thumb® instruction set
Thumb-2 technology

ARMvV6-M compliant 24-bit SysTick timer
A 32-bit hardware multiplier

Supports little-endian data accesses

Capable of deterministic, fixed-latency, interrupt handling

L R R 2K R R 4

Load/store-multiples and multi-cycle-multiplies that can be abandoned and
restarted to facilitate rapid interrupt handling

2

C Application Binary Interface compliant exception model. This is the ARMv6-M,
C Application Binary Interface (C-ABI) compliant exception model that enables
the use of pure C functions as interrupt handlers

€ Low Power Sleep mode entry using Wait For Interrupt (WFI), Wait For Event
(WFE) instructions, or return from interrupt sleep-on-exit feature
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7.4 Whole Chip Application Circuit
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8 POWER COMSUMPTION

Part No Test Condition CPU Clock Current
Operating Mode: 3.3V 12 MHz Zoz()'jiTMAHz
CPU run while(1) in FLASH ROM
Clock =12 MHz Crystal Oscillator
Disable all peripherial 1.8V 12 MHz N/A
900uA
Idle Mode: 3.3V 12 MHz
CPU stop 75uA/MHz
Clock =12 MHz Crystal Oscillator
Disable all peripherial 1.8V 12 MHz N/A
RTC + LCD Mode: C-type 10uA
(RAM retention)
(Power down with 32K Internal R-type
) ( With 200kQ 3.3V - 8.5UA
CPU stop Resistor ladder )
Clock =32.768 kHz Ext TRt
Nano100 (B) | Crystal Oscillator X ?/U?t?] ﬂ\hépe
series Disable all peripherial ( i S
128 KB Flash | except RTC and LCD Resistor ladder )
16 KB RAM circuit
Without panel loading C-type/R-type 1.8V - N/A
RTC Mode: (RAM retention) 3.3V - 2.5uA
(Power down with 32K enabled)
CPU stop
Clock = 32.768 kHz Crystal Oscillator
Disable all peripherial except RTC circuit 1.8V - 2.0uA
3.3V - 1uA
Power-down Mode: (RAM retention)
CPU and all clocks stop
1.8V - 0.8uA
Wake-Up from Power-down Mode 3.3V 7us N/A

Note: Wake-up time: 7us from wake-up event to first CPU core valid clock; 10us from interrupt event
to interrupt service routine first instruction.
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9.3.3 External 32.768 kHz Crystal

SPECIFICATIONS
PARAMETER SYM. TEST CONDITION
MIN. | TYP. | MAX. | UNIT

Oscillator frequency fuxr 32.768 kHz VDD = 1.8V ~ 3.6V
Temperature Tixt 40 = +85 ¢,
Operating current lixT 1.2 A VDD = 3.0V

9.3.4 Internal 12 MHz Oscillator

SPECIFICATIONS

PARAMETER SYM. TEST CONDITION
MIN. | TYP. | MAX. | UNIT

Supply voltage™ Vire 1.8 \Y
11.88 12 12.12 | MHz |25°C, Vpp = 3V

11.76 12 12.24 | MHz |-40°C~+85°C, Vpp = 1.8V~3.6V
Frre -40°C~+85°C, Vpp = 1.8V~3.6V

1197 | 12 | 12.03 | MHz |Enable 32.768K crystal oscillator
and set TRIM_SEL[1:0]="10"

Calibrated Internal Oscillator
Frequency

Operating current lhre 450 pA

Note: Internal oscillator operation voltage comes from LDO.

9.3.5 Internal 10 kHz Oscillator

SPECIFICATIONS
PARAMETER SYM. TEST CONDITION

MIN. | TYP. | MAX. | UNIT
Supply voltagem ViRre 1.8 \%
0 —
Center Frequency FLrc 10 13 NG b
5 10 15 kuHz |-40°C~+85°C, Vpp = 1.8V~3.6V
Operating current ILre 0.7 pA  |Vop =3V

Note: Internal oscillator operation voltage comes from LDO.
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Important Notice

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

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

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

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