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1 GENERAL DESCRIPTION

The Nanol00 series ultra-low power 32-bit microcontroller is embedded with ARM® Cortex™-MO
core operated at a wide voltage range from 1.8V to 3.6V and runs up to 42 MHz frequency with
32K/64K/128K bytes embedded Flash and 8K/16K-byte embedded SRAM. Integrating LCD 4x40
or 6x38 (COM/Segment), USB 2.0 full-speed function, RTC, 12-bit SAR ADC, 12-bit DAC and
provides high performance connectivity peripheral interfaces such as UART, SPI, I°C, I’S, GPIOs,
EBI (External Bus Interface) for external memory-mapped device access and 1SO-7816-3 for
Smart card, the Nanol00 series supports Brown-out Detector, Power-down mode with RAM
retention and fast wake-up via many peripheral interfaces.

The Nanol00 series provides low power voltage, low power consumption, low standby current,
high integration peripherals, high-efficiency operation, fast wake-up function and the lowest cost
32-bit microcontrollers. The NanolO0 series is suitable for a wide range of battery device
applications such as:

Portable Data Collector

Portable Medical Monitor

Portable RFID Reader

Portable Barcode Scanner

Security Alarm System

System Supervisors

Power Metering

USB Accessories

Smart Card Reader

Wireless Game Control Device

IPTV Remote Smart Keyboard
Wireless Sensors Node Device (WSN)
Wireless RFACE Remote Control
Wireless Audio

Wireless Automatic Meter Reader (AMR)
® Electronic Toll Collection (ETC)

The Nanol00 Base line, an ultra-low power 32-bit microcontroller with the embedded ARM®
Cortex™-MO core, operates at wide voltage range from 1.8V to 3.6V and runs up to 42 MHz
frequency with 32K/64K/128K bytes embedded flash and 8K/16K bytes embedded SRAM. It
integrates RTC, 12- channels 12-bit SAR ADC, 2-channels 12-bit DAC and provides high
performance connectivity peripheral interfaces such as 2xUART, 3xSPI, 2xI°C, I°S, GPIOs, EBI
(External Bus Interface) for external memory-mapped device access and 3xISO-7816-3 for Smart
card. The Nanol00 Base line supports Brown-out Detector, Power-down mode with RAM
retention and fast wake-up via many peripheral interfaces.

The Nano110 LCD line, an ultra-low power 32-bit microcontroller with the embedded ARM®
Cortex™-MO core, operates at wide voltage range from 1.8V to 3.6V and runs up to 42 MHz
frequency with 32K/64K/128K bytes embedded flash and 8K/16K bytes embedded SRAM. It
integrates LCD 4x40 or 6x38 (COM/Segment). RTC, 12-channels 12-bit SAR ADC, 2-channels
12-bit DAC and provides high performance connectivity peripheral interfaces such as 2xUART,
2xSPI, 2xI°C, I°’S, GPIOs, EBI (External Bus Interface) for external memory-mapped device
access and 3xISO-7816-3 for Smart card. The Nano110 LCD line supports Brown-out Detector,
Power-down mode with RAM retention and fast wake-up via many peripheral interfaces.
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The Nano120 USB Connectivity line, an ultra-low power 32-bit microcontroller with the embedded
ARM® Cortex™-MO core, operates at wide voltage range from 1.8V to 3.6V and runs up to 42
MHz frequency with 32K/64K/128K bytes embedded flash and 8K/16K bytes embedded SRAM. It
integrates USB 2.0 full-speed device function, RTC, 12-channels12-bit SAR ADC, 2-channels 12-
bit DAC and provides high performance connectivity peripheral interfaces such as 2xUART,
3xSPI, 2xI12C, 12S, GPIOs, EBI (External Bus Interface) for external memory-mapped device
access and 3xISO-7816-3 for Smart card. The Nano120 USB Connectivity line supports Brown-
out Detector, Power-down mode with RAM retention and fast wake-up via many peripheral
interfaces.

The Nanol130 Advanced line, an ultra-low power 32-bit microcontroller with the embedded ARM®
Cortex™-MO core, operates at wide voltage range from 1.8V to 3.6V and runs up to 42 MHz
frequency with 32K/64K/128K bytes embedded flash and 8K/16K bytes embedded SRAM. It
integrated LCD 4x40 or 6x38 (COM/Segment), USB 2.0 full-speed device function, RTC, 8-
channels 12-bit SAR ADC, 2-channels 12-bit DAC and provides high performance connectivity
peripheral interfaces such as 2xUART, 2xSPI, 2xI°C, I’S, GPIOs, EBI (External Bus Interface) for
external memory-mapped device access and 3xISO-7816-3 for Smart card. The Nanol30
Advanced line supports Brown-out Detector, Power-down mode with RAM retention and fast
wake-up via many peripheral interfaces.

Product Line | UART | SPI [I°C|I°S|USB | LCD |ADC |DAC|RTC| EBI | SC | Timer
Nano100 ® e oo e o o o o L
Nano110 o e oo [ [ [ [ ] [ ] [ [ ]
Nano120 o e oo [ ] [ ] [ ] [ ] [ ] [ ]
Nano130 o e oo [ [ [ [ ] [ ] [ [ ]

Table 1-1 Connectivity Support Table
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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
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)

2 Program_mable 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

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

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

B Supports word/half-word/byte transfer data width from/to peripheral
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B Supports address direction: increment, fixed, and wrap around
¢ CRC

B Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and
CRC-32

@ CRCCCITT: X®+x2+x°+1
CRC-8 Xe+X?+X+1
CRC-16: X*® + x® +X?+ 1

CRC'32 X32+X26+X23+X22+X16 +X12+X11 +X10+X8+ X7+X5+
X+ X2+ X+1

* o0

® Clock Control
€ Flexible selection for different applications

€ Built-in 12 MHz OSC, can be trimmed to 0.25% deviation within all temperature
range when turning on auto-trim function (system must have external 32.768
kHz crystal input) otherwise 12 MHz OSC has 2 % deviation within all
temperarure range.

¢ Low power 10 kHz OSC for watchdog and low power system operation

€ Supports one PLL, up to 120 MHz, for high performance system operation and
USB application (48 MHz).

€ External 4~24 MHz crystal input for precise timing operation

€ External 32.768 kHz crystal input for RTC function and low power system
operation

® GPIO
€ Three I/O modes:
B Push-Pull output
B Open-Drain output
B |nput only with high impendence

€ Allinputs with Schmitt trigger

€ 1/O pin configured as interrupt source with edge/level setting

€  Supports High Driver and High Sink /0O mode

€  Supports input 5V tolerance, except PA.0 ~ PA.7, PD.0 ~ PD.1 and PC.6 ~ PC.7
® Timer

€@ Supports 4 sets of 32-bit timers, each with 24-bit up-counting timer and one 8-bit
pre-scale counter

Independent Clock Source for each timer

Provides one-shot,periodic, output toggle and continuous operation modes
Internal trigger event to ADC, DAC and PDMA

Supports PDMA mode

L K R IR R 2

Wake system up from Power-down mode
® Watchdog Timer
€ Clock Source from LIRC (Internal 10 kHz Low Speed Oscillator Clock)
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€ Selectable time-out period from 1.6 ms ~ 26 sec (depending on clock source)
€ Interrupt or reset selectable when watchdog time-out
€  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 mode

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

spare registers
® PWM/Capture
€  Supports 2 PWM modules, each has 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 One-shot and Continuous mode
€  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.
Programmable baud rate generator
Supports PDMA mode

L K R IR ZJBR JER JER B 4

Wake system up from Power-down mode

[
* 5

Up to three sets of SPI controller
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Master up to 32 MHz, and Slave up to 16 MHz
Supports SPI/MICROWIRE Master/Slave mode
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 JBR R JER 2B NN 2

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

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

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

L K I R 2

Wake system up from Power-down mode

[ ]
ON

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

Multi-master bus (no central master)

L K 2B K R 2

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

.

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

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

€ Built-in 14-bit time-out counter requesting the 1°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
€ Operated as either Master or Slave mode
€4 Capable of handling 8, 16, 24 and 32 bit word sizes
4 Supports Mono and stereo audio data
€ Supports I°S and MSB justified data format
4 Prov_id_es 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
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® ADC
€ 12-bit SAR ADC up to 2Msps conversion rate
€ Up to 12-ch single-ended input from external pin (PA.0 ~ PA.7 and PD.0 ~ PD.3)

€ Six internal channels from DACO, DACL1, internal reference voltage (Int_VREF),
Temperature sensor, AVDD, and AVSS.

L 2

Supports three reference voltage sources from VREF pin, internal reference
voltage (Int_VREF), and AVDD.

Supports Single Scan, Single Cycle Scan, and Continuous Scan mode
Each channel with individual result register

Only scan on enabled channels

Threshold voltage detection (comparator function)

Conversion started by software programming or external input
Supports PDMA mode

Supports up to four timer time-out events (TMRO, TMR1, TMR2 and TMR3) to
enable ADC

® DAC

€ 12-hit monotonic output with 400K conversion rate

L K IR R JBR 2B NN 2

€ Supports three reference voltage sources from VREF pin, internal reference
voltage (Int_VREF), and AVDD.

€ Synchronized update capability for two DACs (group function)

Supports up to four timer time-out events (TMRO, TMR1, TMR2 and TMR3),
software or PDMA to trigger DAC to conversion

® SmartCard (SC)
Compliant to 1ISO-7816-3 T=0, T=1
Supports up to three 1ISO-7816-3 ports

.

Separates receive/transmit 4 bytes entry FIFO for data payloads
Programmable transmission clock frequency

Programmable receiver buffer trigger level

Programmable guard time selection (11 ETU ~ 266 ETU)

A 24-bit and two 8-bit time-out counters for Answer to Reset (ATR) and waiting
times processing

L K IR R K 2B IR 2

Supports auto inverse convention function

Supports stop clock level and clock stop (clock keep) function

Supports transmitter and receiver error retry and error limit function

Supports hardware activation sequence process

Supports hardware warm reset sequence process

Supports hardware deactivation sequence process

Supports hardware auto deactivation sequence when detect the card is removal
Supports UART mode (Half Duplex)

®  EBI (External bus interface) support
Dec 04, 2013 Page 19 of 288 Revision 1.07
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€ Accessible space: 64 KB in 8-bit mode or 128 KB in 16-bit mode
€  Supports 8bit/16bit data width

€  Supports byte write in 16-bit Data Width mode

One built-in temperature sensor with 1°C resolution

96-bit unique ID

128-bit unique customer ID

Operating Temperature: -40°C~85C

Packages:
€ All Green package (RoHS)
€ LQFP 128-pin(14x14) / 64-pin(7x7) / 48-pin(7x7) / QFN 48-pin(7x7)
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2.2 Nanoll0 Features —LCD Line
° Core

ARM® Cortex™-MO core running up to 42 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

L 2K IR JNR R R 2

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 Program_mable 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

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

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

B Supports word/half-word/byte transfer data width from/to peripheral
B Supports address direction: increment, fixed, and wrap around
¢ CRC

B Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and
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CRC-32
® CRCCCITT: X®+X2+X+1
CRC-8: X2+ X?+X+1
CRC-16: X® + X® + X2+ 1

CRC'32 X32+X26+X23+X22+X16 +X12+X11 +X10+X8+ X7+X5+
X+ X2+ X+1

* o0

® Clock Control
€@ Flexible selection for different applications

€ Built-in 12 MHz OSC, can be trimmed to 0.25% deviation within all temperature
range when turning on auto-trim function (system must have external 32.768
kHz crystal input) otherwise 12 MHz OSC has 2 % deviation within all
temperarure range.

€ Low power 10 kHz OSC for watchdog and low power system operation

€ Supports one PLL, up to 120 MHz, for high performance system operation and
USB application (48 MHz).

€ External 4~24 MHz crystal input for precise timing operation

€ External 32.768 kHz crystal input for RTC function and low power system
operation

® GPIO
€ Three I/O modes:
B Push-Pull output
B Open-Drain output
B |nput only with high impendence
All inputs with Schmitt trigger
I/0 pin configured as interrupt source with edge/level setting
Supports High Driver and High Sink /O mode

Supports input 5V tolerance, except PA.0 ~ PA.7, PD.0 ~ PD.1 and PC.6 ~
PC.7)

() Timer

L K IR R 2

*

Supports 4 sets of 32-bit timers, each with 24-bit up-timer and one 8-bit pre-
scale counter

Independent Clock Source for each timer

Provides one-shot,periodic, output toggle and continuous operation modes
Internal trigger event to ADC, DAC and PDMA module

Supports PDMA mode

L K R K R 4

Wake system up from Power-down mode

® Watchdog Timer
€@ Clock Source from LIRC (Internal 10 kHz Low Speed Oscillator Clock)
€ Selectable time-out period from 1.6 ms ~ 26 sec (depending on clock source)
€ Interrupt or reset selectable when watchdog time-out
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€  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 mode

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

spare registers
® PWM/Capture
4 Supports 2 PWM modules, each has 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

LR K I 2K 2K IR AR 2

Wake system up from Power-down mode

[
@)
e

Up to three sets of SPI controller
Master up to 32 MHz, and Slave up to 16 MHz
Supports SPI/MICROWIRE Master/Slave mode

Full duplex synchronous serial data transfer

L K R R 4
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€ Variable length of transfer data from 4 to 32 bits

¢ MSB or LSB first data transfer

€ RXand TX on both rising or falling edge of serial clock independently

€ Two slave/device select lines when SPI controller is as the master, and 1
slave/device select line when SPI controller is as the slave

€  Supports byte suspend mode in 32-hit transmission

€ Supports two channel PDMA requests, one for transmit and another for receive

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

€ Wake system up from Power-down mode

e IC

€  Up to two sets of I°C device

€ Master/Slave up to 1Mbit/s

€ 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 allowing devices with different bit rates to

communicate via one serial bus

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

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

Programmable clocks allow versatile rate control

Supports 7-bit addressing mode

¢ oo

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

[ J
_N
(0]

Interface with external audio CODEC

Operated 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

L 2K IR R JNR R 2

Provides 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-hit SAR ADC up to 2Msps conversion rate
€ Up to 12-ch single-ended input from external pin (PA.0 ~ PA.7 and PD.0 ~ PD.3)
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€ Six internal channels from DACO, DAC1, internal reference voltage (Int_VREF),
Temperature sensor, AVDD, and AVSS

L 2

Supports three reference voltage sources from VREF pin, internal reference
voltage (Int_VREF), and AVDD.

Single scan/single cycle scan/continuous scan

Each channel with individual result register

Only scan on enabled channels

Threshold voltage detection (comparator function)
Conversion start by software programming or external input
Supports PDMA mode

Supports up to four timer time-out events (TMRO, TMR1, TMR2, and TMR3) to
enable ADC

® DAC

€ 12-bit monotonic output with 400K conversion rate

L K IR R 2K IR R 2

€ Supports three reference voltage sources from VREF pin, internal reference
voltage (Int_VREF), and AVDD.

€ Synchronized update capability for two DACs (group function)

Supports up to four timer time-out events (TMRO, TMR1, TMR2 and TMR3),
software or PDMA to trigger DAC to conversion

® SmartCard (SC)
Compliant to 1ISO-7816-3 T=0, T=1
Supports up to three 1ISO-7816-3 ports

.

Separates receive / transmit 4 bytes entry FIFO for data payloads
Programmable transmission clock frequency

Programmable receiver buffer trigger level

Programmable guard time selection (11 ETU ~ 266 ETU)

A 24-bit and two 8-bit time-out counter for Answer to Reset (ATR) and waiting
times processing

L K JER R JER B JER 2

Supports auto inverse convention function

Supports stop clock level and clock stop (clock keep) function

Supports transmitter and receiver error retry and error limit function

Supports hardware activation sequence process

Supports hardware warm reset sequence process

Supports hardware deactivation sequence process

Supports hardware auto deactivation sequence when detect the card is removal
Supports UART mode (Half Duplex)

L K R IR IR 2B SN NN 2

°
¢* 0
O

LCD driver for up to 4 COM x 40 SEG or 6 COM x 38 SEG
Supports Static,1/2 bias and 1/3 bias voltage

€ Four display modes; Static, 1/2 duty, 1/3 duty,1/4 duty, 1/5 duty and 1/6 duty.
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Selectable LCD frequency by frequency divider
Configurable frame frequency

Internal Charge pump, adjustable contrast adjustment
Configurable Charge pump frequency

Blinking capability

Supports R-type/C-type method

L K JBR R JER 2B NN 2

LCD frame interrupt

One built-in temperature sensor with 1°C resolution
96-bit unique ID

128-bit unique customer ID

Operating Temperature: -40°C~85C

Packages:
€ All Green package (RoHS)
€ LQFP 128-pin(14x14) / 64-pin(10x10) / 64-pin(7x7)
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2.3 Nanol20 Features — USB Connectivity Line
® Core

ARM® Cortex™-MO core running up to 42 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

L 2K IR JNR R R 2

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)

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

4 Program_mable 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 PDMA mode

® DMA: Support 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

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

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

B Supports word/half-word/byte transfer data width from/to peripheral
B Supports address: increment, fixed, and wrap around
¢ CRC

B Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and
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CRC-32

® CRCCCITT: X®+X2+X+1
CRC-8: X2+ X?+X+1
CRC-16: X® + X® + X2+ 1

CRC'32 X32+X26+X23+X22+X16 +X12+X11 +X10+X8+ X7+X5+
X+ X2+ X+1

* o0

® Clock Control
€@ Flexible selection for different applications

€ Built-in 122MHz OSC, can be trimmed to 0.25% deviation within all temperature
range when turning on auto-trim function (system must have external 32.768
kHz crystal input) otherwise 12 MHz OSC has 2 % deviation within all
temperarure range

€ Low power 10 kHz OSC for watchdog and low power system operatin

€ Supports one PLL, up to 120 MHz, for high performance system operation and
USB application (48 MHz).

€ External 4~24 MHz crystal input for precise timing operation

€ External 32.768 kHz crystal input for RTC function and low power system
operation

® GPIO
€ Three I/O modes:
B Push-Pull output
B Open-Drain output
B |nput only with high impendence

€ Allinputs with Schmitt trigger
€4 1/O pin can be configured as interrupt source with edge/level setting
€ High driver and high sink IO mode support
€ Supports input 5V tolerance (except ADC and DAC shared pins)
® Timer

€ Supports 4 sets of 32-bit timers, each with 24-bit up-timer and one 8-bit pre-
scale counter

Independent Clock Source for each timer

Provides one-shot,periodic, output toggle and continuous operation modes
Internal trigger event to ADC, DAC and PDMA module

Supports PDMA mode

L K R B R 4

Wake system up from Power-down mode
® Watchdog Timer
€ Clock Source from LIRC. (Internal 10 kHz Low Speed Oscillator Clock)
€ Selectable time-out period from 1.6 ms ~ 26 sec (depending on clock source)

€ Interrupt or reset selectable on watchdog time-out
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€  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

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

spare registers
® PWM/Capture
€ Supports 2 PWM module, each has two 16-bit PWM generators
€ Provide 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 one shot and continuous mode
€  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

L K R IR IR IR N R 2

Wake system up from Power-down mode

[
*5

Up to three sets of SPI controller
Master up to 32 MHz, and Slave up to 16 MHz
€ Supports SPI/MICROWIRE Master/Slave mode

L 2
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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

€ RXand TX on both rising or falling edge of serial clock independently

€ Two slave/device select lines when SPI controller is as the master, and 1
slave/device select line when SPI controller is as the slave

€  Supports byte suspend mode in 32-hit transmission

€  Supports two channel PDMA requests, one for transmit and another for receive

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

€  Wake system up from Power-down mode

e IC

€ 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)

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

€ Serial clock synchronization allowing devices with different bit rates to

communicate via one serial bus

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

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

Programmable clocks allow versatile rate control

Supports 7-bit addressing mode

* oo

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

[ J
_N
(0]

Interface with external audio CODEC

Operated 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

L I IR B R B 4

Provides two 8 word FIFO data buffers: one for transmitting and the other for
receiving

L 2

Generates interrupt requests when buffer levels cross a programmable
boundary

€  Supports two PDMA requests: one for transmitting and the other for receiving
® ADC
€ 12-hit SAR ADC up to 2Msps conversion rate
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€ Up to 12-ch single-ended input from external pin (PA.0 ~ PA.7 and PD.0 ~
PD.3).

€ Six internal channels from DACO, DACL1, internal reference voltage (Int_VREF),
Temperature sensor, AVDD, and AVSS.

L 2

Supports three reference voltage sources from VREF pin, internal reference
voltage (Int_VREF), and AVDD

Supports single scan, single cycle scan, and continuous scan modes
Each channel with individual result register

Only scan on enabled channels

Threshold voltage detection (comparator function)

Conversion start by software programming or external input
Supports PDMA mode

Supports up to four timer time-out events (TMRO, TMR1, TMR2 and TMR3) to
enable ADC

® DAC

€ 12-hit monotonic output with 400K conversion rate

L K IR R IR 2B R 2

€ Supports three reference voltage sources from VREF pin, internal reference
voltage (Int_VREF), and AVDD.

€ Synchronized update capability for two DACs (group function)

Supports up to four timer time-out event (TMRO, TMR1, TMR2 and TMR3),
software or PDMA to trigger DAC to conversion

® SmartCard (SC)
Compliant to 1ISO-7816-3 T=0, T=1
Supports up to three 1ISO-7816-3 ports

.

Separates receive / transmit 4 bytes entry FIFO for data payloads
Programmable transmission clock frequency

Programmable receiver buffer trigger level

Programmable guard time selection (11 ETU ~ 266 ETU)

A 24-bit and two 8-bit time-out counter for Answer to Reset (ATR) and waiting
times processing

L K IR R IR 2B IR 2

Supports auto inverse convention function
Supports stop clock level and clock stop (clock keep) function
Supports transmitter and receiver error retry and error limit function
Supports hardware activation sequence process
Supports hardware warm reset sequence process
Supports hardware deactivation sequence process
Supports hardware auto deactivation sequence when detect the card is removal
Supports UART mode (Half Duplex)
® USB 2.0 Full-Speed Device
€ One set of USB 2.0 FS Device 12 Mbps

L K R IR ZJBR JER JER B 4
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On-chip USB Transceiver

Provides 1 interrupt source with 4 interrupt events

Supports Control, Bulk In/Out, Interrupt and Isochronous transfers
Auto suspend function when no bus signaling for 3 ms

Provides 8 programmable endpoints

Includes 512 Bytes internal SRAM as USB buffer

Provides remote wake-up capability

L K JBR R JER 2B NN 2

® EBI (External bus interface) support

€ Accessible space: 64 KB in 8-bit mode or 128 KB in 16-bit mode
€  Supports 8bit/16bit data width

€  Supports byte write in 16-bit Data Width mode

One built-in temperature sensor with 1°C resolution

96-bit unique ID

128-bit unique customer ID

Operating Temperature: -40°C~85C

Packages:
€ All Green package (RoHS)
€ LQFP 128-pin(14x14) / 64-pin(7x7) / 48-pin(7x7)
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2.4 Nanol30 Features — Advanced Line
° Core

ARM® Cortex™-MO core running up to 42 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

L 2K IR JNR R R 2

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)

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

4 Program_mable 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
33eqiste

¢ 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

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

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

B Supports word/half-word/byte transfer data width from/to peripheral
B Supports address direction: increment, fixed, and wrap around
¢ CRC

B Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and
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CRC-32
® CRCCCITT: X®+X2+X+1
CRC-8: X2+ X?+X+1
CRC-16: X® + X® + X2+ 1

CRC'32 X32+X26+X23+X22+X16 +X12+X11 +X10+X8+ X7+X5+
X+ X2+ X+1

* o0

® Clock Control
€@ Flexible selection for different applications

€ Built-in 122MHz OSC, can be trimmed to 0.25% deviation within all temperature
range when turning on auto-trim function (system must have external 32.768
kHz crystal input) otherwise 12 MHz OSC has 2 % deviation within all
temperarure range.

€ Low power 10 kHz OSC for watchdog and low power system operation

€ Supports one PLL, up to 120 MHz, for high performance system operation and
USB application (48 MHz).

¢ External 4~24 MHz crystal input for precise timing operation

€ External 32.768 kHz crystal input for RTC function and low power system
operation

® GPIO
€ Three I/O modes:
B Push-Pull output
B Open-Drain output
B |nput only with high impendence

€ Allinputs with Schmitt trigger

€ 1/O pin configured as interrupt source with edge/level setting

€  Supports High Driver and High Sink /O mode

€ Supports input 5V tolerance (except ADC and DAC shared pins)
® Timer

€ Supports 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit pre-scale
counter

Independent Clock Source for each timer
Provides one-shot,periodic, output toggle and continuous operation modes

Supports internal trigger event to ADC, DAC and PDMA module

L K IR R 2

Wake system up from Power-down mode
® Watchdog Timer

€ Clock Source is from LIRC. (Internal 10 kHz Low Speed Oscillator Clock)
€  Selectable time-out period from 1.6ms ~ 26sec (depends on clock source)
€ Interrupt or reset selectable on watchdog time-out

€ WDT can wake system up from Power-down mode
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®  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

LR K R 2R K IR AR 2

Wake system up from Power-down or Idle mode

°
@)
3

Up to 3 sets of SPI controller
Master up to 32 MHz, and Slave up to 16 MHz
Supports SPI/MICROWIRE Master/Slave mode

Full duplex synchronous serial data transfer

L K R IR R 2

Variable length of transfer data from 4 to 32 bits
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€ MSB or LSB first data transfer

L 2

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

L 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 R R R 4

Wake system up from Power-down or Idle mode

[ ]
Ol\)

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 JBR K R 2

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

.

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 1°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_id_es 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-hit SAR ADC up to 2Msps conversion rate
Up to 12-ch single-ended input from external pin (PA.0 ~ PA.7 and PD.0 ~ PD.3)

€ Six internal channels from DACO, DACL1, internal reference voltage (Int_VREF),
Temperature sensor, AVDD, and AVSS.
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Supports three reference voltage sources from VREF pin, internal reference
voltage (Int_VREF), and AVDD

Single scan/single cycle scan/continuous scan

L 2

Each channel with individual result register

Scan on enabled channels

Threshold voltage detection (comparator function)
Conversion start by software programming or external input
Supports PDMA mode

Supports up to four timer time-out events (TMRO, TMR1, TMR2 and TMR3) to
enable ADC

L K IR JNR K IR R 2

€ 12-hit monotonic output with 400K conversion rate

€ Supports three reference voltage sources from VREF pin, internal reference
voltage (Int_VREF), and AVDD.

€ Synchronized update capability for two DACs (group function)

Supports up to four timer time-out events (TMRO, TMR1, TMR2 and TMR3),
software or PDMA to trigger DAC to conversion

® SmartCard (SC)
Compliant to 1ISO-7816-3 T=0, T=1
Supports up to three 1ISO-7816-3 ports

*

Separates receive/transmit 4 bytes entry FIFO for data payloads
Programmable transmission clock frequency

Programmable receiver buffer trigger level

Programmable guard time selection (11 ETU ~ 266 ETU)

A 24-bit and two 8-bit time-out counter for Answer to Reset (ATR) and waiting
times processing

L K IR IR K IR R 2

Supports auto inverse convention function

Supports stop clock level and clock stop (clock keep) function
Supports transmitter and receiver error retry and error limit function
Supports hardware activation sequence process

Supports hardware warm reset sequence process

Supports hardware deactivation sequence process

L K IR R K IR R 2

Supports hardware auto deactivation sequence when detecting the card is
removed

Support UART mode (Half Duplex)

°
o ¢
)

LCD driver for up to 4 COM x 40 SEG or 6 COM x 38 SEG
Supports Static,1/2 bias and 1/3 bias voltage
Four display modes: Static, 1/2 duty, 1/3 duty, 1/4 duty, 1/5 duty and 1/6 duty.

Selectable LCD frequency by frequency divider
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Configurable frame frequency

Internal Charge pump, adjustable contrast adjustment
Configurable Charge pump frequency

Blinking capability

Supports R-type/C-type method

L IR 2R JBR JNR R 2

LCD frame interrupt
® USB 2.0 Full-speed Device
One set of USB 2.0 FS Device 12 Mbps
On-chip USB Transceiver
Provides 1 interrupt source with 4 interrupt events
Supports Control, Bulk In/Out, Interrupt and Isochronous transfers
Auto suspend function when no bus signaling for 3 ms
Provides 8 programmable endpoints
Includes 512 Bytes internal SRAM as USB buffer
Provides remote wake-up capability
® EBI (External bus interface)
€ Accessible space: 64 KB in 8-bit mode or 128 KB in 16-bit mode
€  Supports 8bit/16bit data width
€  Supports byte write in 16-bit data width mode

L K R IR IR 2B SN AR 2

One built-in temperature sensor with 1°C resolution
96-bit unique 1D
128-bit unique customer ID

Operating Temperature: -40°C~85C

Packages:
€ All Green package (RoHS)
€ LQFP 128-pin(14x14) / 64-pin (7x7)
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3 PARTS INFORMATION LIST AND PIN CONFIGURATION

3.1 NuMicro™ Nanol100 Series Selection Code

NANO 1 X X - X X X B N

Ultra-Low Power MCU Temperature
N: -40°C ~ +85C
E: -40°C ~ +105C

CPU core C: -40°C ~ +125°C

1: Cortex-MO

5/7: ARM7 version

9: ARM9 A : Version
B : Version

Product Line Function SRAM Size

0: Base Line 0. 2KB

1: LCD Line 1: 4KB

2: USB Connectivity Line 2:- 8KB

3: LCD + USB Connectivity Line 3: 16KB
Flash ROM

Reserved A 8KB

0 ~ 9 Sub Product Line B: 16KB
C: 32KB

Package Type D: 64KB

: QFN48 (7x7 mm) E: 128KB

: LQFP 48 (7x7 mm)

: LQFP 64 (10x10 mm)

: LQFP 64 (7x7 mm)

: LQFP 128 (14x14 mm)

A~Anmnxor z

Figure 3-1 NuMicro™ Nano100 Series Selection Code
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3.2 NuMicro™ Nanol100 Products Selection Guide

3.2.1 NuMicro™ Nano100 Base Line Selection Guide

IRC

Part No. Flash SRAM Data Flash Timer Comnectivity 125 ’ . 10KHz  PDMA DAC so- Package
(Kbytes)  (Kbytes) (32-0%) | yart | ser || 2c | uss (16-bit ~(12-bit) 1V (12-bit) 78163

NANO10ONC2BN 32K 8K Configurable I upto38 | 4x32bit | 4 3 2 1 [} 7 v - v 8 2 2 v | arnag*
NANO100ND2BN 64K 8K Configurable I upto38 | ax32bit | 4 3 2 1 6 7 v - 8 - 2 2 v | arnas*
NANO100ND3BN 64K 16K Configurable aK upto38 | 4x32-bit 4 3 2 1 6 7 v - v 8 - 2 2 v QFN48*
NANO100NE3BN 128K 16K Configurable 4K upto38 | 4x32-bit | 4 3 2 - 1 6 7 v - v 8 - 2 2 v | aFnag*
NANO100LC2BN 32K 8K Configurable aK upto38 | 4x32-bit 4 3 2 1 6 7 v - v 8 - 2 2 v LQFP48
NANO100LD2BN 64K 8K Configurable I upto38 | 4x32-bit | 4 3 2 - 1 6 7 v - v 8 - 2 2 V| Larpas
NANO100LD3BN 64K 16K Configurable I upto38 | 4x32-bit | 4 3 2 - 1 6 7 v - v 8 - 2 2 v | Larpag
NANO100LE3BN 128K 16K Configurable I upto38 | 4x32-bit | 4 3 2 - 1 6 7 v - v 8 - 2 2 V| LaFpag
NANO1005C2BN 32K 8K Configurable I upto52 | 4x32-bit | 5 3 2 - 1 8 7 v - v 8 - 2 3 v | LaFpes
NANO1005D2BN 64K 8K Configurable I upto52 | 4x32-bit | 5 3 2 - 1 8 7 v - v 8 - 2 3 V| LaFpes
NANO1005D3BN 64K 16K Configurable 4K upto52 | 4x32-bit | 5 3 2 - 1 8 7 v - v 8 - 2 3 v | LaFpes
NANO100SE3BN 128K 16K Configurable 4K upto52 | 4x32-bit | 5 3 2 - 1 8 7 v v 8 - 2 3 v | LaFpes
NANO100KD3BN 64K 16K Configurable I upto86 | 4x32-bit | 5 3 2 - 1 8 12 v v v 8 - 2 3 v | LaFp128
NANO100KE3BN 128K 16K Configurable I upto86 | 4x32-bit | 5 3 2 - 1 8 12 v v v 8 - 2 3 v | arp128

QFN*48* : 7x7, pitch 0.5 mm ; LQFP48 : 7x7, pitch 0.5 mm ; LQFP64 : 7x7, pitch 0.4 mm ; LQFP128 : 14x14, pitch 0.4 mm

Table 3-1 Nano100 Base Line Selection Table

3.2.2 NuMicro™ Nano110 LCD Line Selection Guide

IRC

PSR L= (s S e o powa e
12MHz

NANO110SC2BN 32K 8K Configurable aK upto51 | 4x32-bit 5 3 2 1 7 7 v - v 8 4x31, 6x29 2 3 v LQFP64
NANO110SD2BN 64K 8K Configurable 4K upto51 | 4x32-bit 5 3 2 - 1 7 7 \i - 8 4x31, 6x29 2 3 \i LQFP64
NANO110SD3BN 64K 16K Configurable 4K upto51 | 4x32-bit 5 3 2 - 1 7 7 \i - \i 8 4x31, 6x29 2 3 \i LQFP64
NANO110SE3BN 128K 16K Configurable 4K upto51 | 4x32-bit 5 3 2 - 1 7 7 \i - \i 8 4x31, 6x29 2 3 \i LQFP64
NANO110RC2BN 32K 8K Configurable 4K upto51 | 4x32-bit 5 3 2 - 1 7 7 \i - \i 8 4x31, 6x29 2 3 \i LQFP64*
NANO110RD2BN 64K 8K Configurable 4K upto51 | 4x32-bit 5 3 2 - 1 7 7 Vv v 8 4x31, 6x29 2 3 \i LQFP64*
NANO110RD3BN 64K 16K Configurable 4K upto51 | 4x32-bit 5 3 2 - 1 7 7 \i - \i 8 4x31, 6x29 2 3 \i LQFP64*
NANO110RE3BN 128K 16K Configurable 4K upto51 | 4x32-bit 5 3 2 - 1 7 7 \i \i 8 4x31, 6x29 2 3 \i LQFP64*
NANO110KC2BN 32K 8K Configurable 4K upto 86 | 4x32-bit 5 3 2 - 1 8 12 \i v \i 8 4x40, 6x38 2 3 \i LQFP128
NANO110KD2BN 64K 8K Configurable 4K upto86 | 4x32-bit 5 3 2 - 1 8 12 \i v \i 8 4x40, 6x38 2 3 \i LQFP128
NANO110KD3BN 64K 16K Configurable 4K upto86 | 4x32-bit 5 3 2 1 8 12 Vv v \ 8 4x40, 6x38 2 3 v LQFP128
NANO110KE3BN 128K 16K Configurable 4K upto86 | 4x32-bit 5 3 2 1 8 12 \i \i \i 8 4x40, 6x38 2 3 \i LQFP128

LQFP64 : 7x7, pitch 0.4 mm ; LQFP64* : 10x10, pitch 0.5 mm ; LQFP128 : 14x14, pitch 0.4 mm

Table 3-2 Nano110 LCD Line Selection Table

3.2.3 NuMicro™ Nano120 USB Connectivity Line Selection Guide

Part No. Flash SRAM Data Flash Timer Sl diil) s PWM o ADC - pre 1:)'::11 PDMA DAC so- Package
(Kbytes)  (Kbytes) (32bit) ARt sPI 12c USB (16-bit  (12-bit) e (12-bit)  7816-3

NANO120LC2BN 32K 8K Configurable 4K upto34 | 4x32-bit | 4 3 2 1 1 4 7 v - v 8 - 2 2 V| LaFpas
NANO120LD2BN 64K 8K Configurable 4K upto34 | 4x32-bit | 4 3 2 1 1 4 7 v - v 8 - 2 2 vV | LaFpag
NANO120LD3BN 64K 16K C 4K upto34 | 4x32-bit | 4 3 2 1 1 4 7 v - v 8 - 2 2 v | arpag
NANO120LE3BN 128K 16K Configurable 4K upto34 | 4x32-bit | 4 3 2 1 1 4 7 v - v 8 - 2 2 V_ | LaFpag
NANO1205C2BN 32¢ 8K Configurable 4K uptods | 4x32-bit | S 3 2 1 1 8 7 v - v 8 - 2 3 v | LaFpea
NANO120SD2BN 64K 8K Configurable 4K uptods | 4x32-bit | 5 3 2 1 1 8 7 v - v 8 - 2 3 v | Larpe4
NANO1205D3BN 64K 16K Configurable 4K uptods | 4x32-bit | 5 3 2 1 1 8 7 v - v 8 - 2 3 v | arpea
NANO120SE3BN 128K 16K Configurable 4K uptods | 4x32-bit | S 3 2 1 1 8 7 v - v 8 - 2 3 V| LaFPe4
NANO120KD3BN 64K 16K Configurable 4K upto86 | 4x32-bit | 5 3 2 1 1 8 8 v v v 8 - 2 3 v | LaFp128
NANO120KE3BN 128K 16K Configurable 4K upto86 | 4x32-bit | S 3 2 1 1 8 8 v v v 8 - 2 3 v [ larpi2s

LQFP48 : 7x7, pitch 0.5 mm ; LQFP64 : 7x7, pitch 0.4 mm ; LQFP128 : 14x14, pitch 0.4 mm

Table 3-3 Nano120 USB Connectivity Line Selection Table
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3.2.4 NuMicro™ Nano130 Advanced Line Selection Guide

Part No. Gt SRAM Data Flash ST ADC  prc Package
(Kbytes)  (Kbytes) o | = o (12-bit)

NANO130SC2BN 32 8K Configurable 4k | uptos7 [wa2zbit| s [ 3 [ 2 |1 [ 1 7 7 v v 8 |adLe20 | 2 3 v | LaFpes
NANO130SD2BN 64K 8K Configurable 4K | uptod7 [wazbit| 5 [ 3 | 2 |1 [ 1 7 7 v v 8 |asLe2s | 2 3 v [ Larees
NANO1305D3BN 64K 16K Configurable 4Kk | uptoa7 [wazbit| 5 [ 3 | 2 |1 [ 1 7 7 v v s |[asLe2s | 2 3 v [ Larpes
NANO130SE3BN 128K 16K Configurable 4K | upto47 [wa2zbit| 5 | 3 | 2 | 1 | 1 7 7 v v 8 |asLe2s | 2 3 v [ Larpesa
NANO130KC2BN 32€ 8K Configurable 4k | uptoss [wazbit| 5 | 3 | 2 | 1 | 1 8 8 v [ v v s |4axdoeas| 2 3 v [ Larr12s
NANO130KD2BN 64K 8K Configurable 4K | uptoss |aazbit| 5 | 3 | 2 | 1 | 1 8 8 v [ v v s |4ax0 638 | 2 3 v [ Larr128
NANO130KD3BN 64K 16K Configurable 4k | uptoss |aa2bit| 5 | 3 | 2 | 1 | 1 3 8 v | v v s |4ax0ea8 | 2 3 v [ Lare12s
NANO130KE3BN 128K 16K Configurable 4K | uptoss [aazbit| 5 | 3 | 2 | 1 | 1 8 8 v [ v v s |4axoea38| 2 3 v_ [ Larr12s

LQFP64 : 7x7, pitch 0.4 mm ; LQFP128 : 14x14, pitch 0.4 mm

Table 3-4 Nano130 Advanced Line Selection Table
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3.3 Pin Configuration
3.3.1 NuMicro™ Nano100 Pin Diagrams

3.3.1.1  NuMicro™ Nano100 LQFP 128-pin

~ o
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©O© O T MO N d O O NN O W T MO N A O O 00N~ O W T MO NAH O O N O W
D O OO OO ® W W00 WW0wON~NNNNNNENMNRKROGO O © ©
VREF []97 64 [] PB.9
NC []98 63 [] PB.10
AVDD []99 62 [] PB.11
AD8/PD.0 [|100 61 [] PES
AD9/PD.1 []101 60 [] NC
AD10/PD.2 []102 59 [ NC
AD11/PD.3 []103 58 [] PE.6
NC [J104 57 [] PC.O
PD.4 []105 56 [] PC.1
PD.5 [|106 55 [] PC.2
pC.7 [|107 54 [] PC3
PC.6 []108 53 [] PC4
PC.15 []109 52 [] PC5
PC.14 []110 51 [] PD.15
PB.15 []111 NANO100 50 [] PD.14
NC [J112 . 49 [] PD.7
XT1_IN []113 LQFP 128—p|n 48 [] PD.6
XT1_OUT [J114 47 ] PB.3
NC []115 46 [] PB.2
nRESET []116 45 [] PB.1
vss []117 44 [] PB.O
vss []118 43 ] NC
NC []119 42 ] NC
VDD []120 41 [JNC
NC []121 40 [] NC
PF.4 [|122 39 [ NC
PF.5 []123 38 [] PE.7
vss []124 37 [] PES8
PVSS []125 36 [] PE9
PB.8 []126 35 [] PE.10
PE.15 [|127 34 [] PE11
PE.14 [:1280 33 [] PE.12
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Figure 3-2 NuMicro™ Nano100 LQFP 128-pin Diagram
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3.3.1.2 NuMicro™ Nano100 LQFP 64-pin
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ADS5/PA5 []49 32[] PB.9
ADG6/PA.6 []50 31[] PB.10
VREF []51 30[] pB.11
AVDD []52 29] PE5
PC.7 []53 28] PC.0
PC.6 [|54 27[] pPC.1
PC.15 []55 26[] PC.2
PC.14 []56 NANO100 257 PC.3
PB.15 []57 LQFP 64_pin 24[] PD.15
XT1_IN []58 23[] PD.14
XT1_OUT []59 22[] PD.7
nRESET []60 21[] PD.6
Vss []61 20[] PB.3
VDD []62 19[] PB.2
PVSS []63 18[] PB.1
PB.8 [|64 Q 17[] PB.O
O « N M < 1 ©
I N MO < O © ~ 0 0O A A A A A A
by ogg
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Figure 3-3 NuMicro™ Nano100 LQFP 64-pin Diagram
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3.3.1.3 NuMicro™ Nanol100 LQFP/QFN 48-pin
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S aod=-9c o g oo
FEssszooxxsR
A0 OOdMmm
O IO < O NN — O OO 0 I~ O
N O O O O O O N N N N N
AD5/PA5 [37 24[] PB.9
AD6/PA.6 [38 23[] PB.10
VREF []39 22[] PB.11
AVDD []40 21[] PE5
PC.7 []41 20[] PC.0
PC.6 []42 NANO100 19[] PC.1
PB.15 []43 LQFP/QFN 48-pin 18[] PC.2
XT1_IN []44 17[] PC.3
XT1_OUT []45 16[] PB.3
nRESET []46 15[] PB.2
PVSS []47 14[] PB.1
PB.8 []48 () 13[] PB.0
o —~
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Figure 3-4 NuMicro™ Nano100 LQFP 48-pin Diagram
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3.3.2 NuMicro™ Nano110 Pin Diagrams

3.3.2.1 NuMicro™ Nanol110 LQFP 128-pin
O~ 0 O
M M M M
g 0 0 O
w oW owow
wl wl wl wl
oaoaaon =}
O O O O N
=4 J O Jd w o
N [
[a sl alNa) ¥ <<
<2< 0w o S0 neosxmw 2e-Ne
C 2232373888080y 000ooaEnEn
fTrfsffsgzze e S2cocoFfFfEsRlReeeEyy
OO00O000000000000000000000000000000
O I T O N ™™ O D O N © WO ¥ M N — O D 0O~ © D F O N ™~ O D 0 N © v
D O O O O O W W W WwoN~NNNKNRKRNRNRNNRKO®O®O®OO O
VREF []97 64 [] PB.O/LCD_V3
NC []98 63 [] PB.10/LCD_V2
AVDD []99 62 [] PB.11/LCD_V1
AD8/PD.0 [|100 61 [] PE5
AD9/PD.1 [|101 60 [ ] NC
AD10/PD.2 [|102 59 [] VLCD
AD11/PD.3 []103 58 [] PE.6
NC []104 57 [] PC.0/LCD_DH1
LCD_SEG35/PD.4 []105 56 [] PC.1/LCD_DH2
LCD_SEG34/PD.5 [|106 55 [ ] PC.2/LCD_COMO
PC.7 []107 54 [] PC.3/LCD_COM1
PC.6 []108 53 [] PC.4/LCD_COM2
LCD_SEG33/PC.15 []109 52 [] PC.5/LCD_COM3
LCD_SEG32/PC.14 []110 51 [] PD.15/LCD_SEGO(com4)
LCD_SEG31/PB.15 []111 NANO110 50 [] PD.14/LCD_SEG1(coms)
NC []112 49 [] PD.7/LCD_SEG2
XT1_IN []113 LQFP 128-p|n 48 [] PD.6/LCD_SEG3
XT1_OUT []114 47 [] PB.3ILCD_SEG4
NC []115 46 [] PB.2/LCD_SEG5
nRESET []116 45 [] PB.1/LCD_SEG6
vss []117 44 [] PB.O/LCD_SEG7
vss []118 43 [JNC
NC []119 42 [JNC
VDD []120 41 [JNC
NC []121 40 [ NC
PF.4 []122 39 [ NC
PF.5 []123 38 [] PE.7/LCD_SEG8
vss []124 37 [] PE.8/LCD_SEG9
PVSS []125 36 [] PE9
LCD_SEG30/PB.8 [|126 35 [] PE.10
LCD_SEG29/PE.15 []127 34 [] PE.11
LCD_SEG28/PE.14 []128) 33 [] PE.12
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Figure 3-5 NuMicro ™ Nano110 LQFP 128-pin Diagram
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3.3.2.2 NuMicro™ Nanol110 LQFP 64-pin
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LCD_SEG20/AD5/PA5 [ |49 32[] PB.9/LCD_V3
LCD_SEG19/AD6/PA.6 [ |50 31[] PB.10/LCD_V2
VREF []51 30[] PB.11/LCD_V1
AVDD [|52 29 ] LCD_VLCD
LCD_SEG17/PC.7 [|53 28[] PC.0/LCD_DH1
PC.6 [|54 27[] PC.1/LCD_DH2
LCD_SEG16/PC.15 [ |55 26 ] PC.2/LCD_COMO
LCD_SEG15/PC.14 [|56 Nano110 25[] PC.3/LCD_COM1
LCD_SEG14/PB.15 [|57 LQFP 64-pin 24[] PD.15
XT1_IN []58 23[] PD.14
XT1_OUT []59 22[] PD.7
NnRESET []60 21[] PD.6
VSS []61 20[] PB.3/LCD_COM2
VDD []|62 19[] PB.2/LCD_COM3
PVSS []63 18[] PB.1/LCD_SEGO(com4)
LCD_SEG13/PB.8 [ |64 O 17[] PB.0/LCD_SEG1(coms)
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Figure 3-6 NuMicro™ Nano110 LQFP 64-pin Diagram
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3.3.3 NuMicro™ Nano120 Pin Diagrams

3.3.3.1  NuMicro™ Nano120 LQFP 128-pin
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OO00O00000000000000000000000M0 000000
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VREF [|97 64 [] PB.9
NC []98 63 [] PB.10
AVDD []99 62 [] PB.11
PD.0 [|100 61 [] PES
PD.1 [|101 60 [ ] NC
PD.2 []102 59 [ NC
PD.3 []103 58 [] PE.6
NC [J104 57 [] PC.O
PD.4 []105 56 [ ] PC.1
PD.5 []106 55 [] PC.2
PC.7 []107 54 []PC3
PC.6 []108 53 [] PC4
PC.15 []109 52 []PC5
PC.14 []110 51 [] PD.15
PB.15 [|111 NANO120 50 [] PD.14
NC []112 49 []PD7
XT1_IN []113 LQFP 128—pin 48 [ PD.6
XT1_OUT []114 47[]PB3
NC []115 46 [] PB.2
NRESET []116 45 [] PB.1
vss [|117 44 [] PB.O
vss []118 43 [] USB_D+
NC []119 42 [] USB_D-
VDD []120 41 [] USB_VDD33_CAP
NC []121 40 [] USB_VBUS
PF.4 []122 39 [J NC
PF.5 []123 38 [] PE7
vss [|124 37 [] PE8
PVSS []125 36 [] PE9
PB.8 [|126 35 [] PE.10
PE.15 [|127 34 [] PE11
PE.14 [:1280 33 [] PE12
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Figure 3-7 NuMicro™ Nano120 LQFP 128-pin Diagram
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3.3.3.2  NuMicro™ Nano120 LQFP 64-pin
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PA.5 []49 32[] PB.9
PA.6 []50 31[] PB.10
VREF []51 30[] pB.11
AVDD []52 29[] PES
PC.7 []53 28[] PC.0
PC.6 [|54 27[] PC.1
PC.15 []55 26[] PC.2
PC.14 []56 NANO120 257 PC.3
PB.15 [57 LQFP 64-pin 24[7] PB.3
XT1_IN []58 23[] PB.2
XT1_OUT []59 22[] PB.1
nRESET [|60 21[] PB.O
VSs []61 20[] USB_D+
VDD []62 19[] USB_D-
PVSS []63 18[] USB_VDD33_CAP
PB.8 []64 O 17[] USB_VBUS
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Figure 3-8 NuMicro™ Nano120 LQFP 64-pin Diagram
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3.3.3.3 NuMicro™ Nano120 LQFP 48-pin
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PA5 [37 24[] PCO
PA6 []38 23[] PCL
VREF []39 22[] PC2
AVDD []40 21[] PC3
PC.7 [J41 20 PB3
PC.6 []42 NANO120 19[] PB:2
PB.15 []43 LQFP 48-pin 18] PB.1
XT1_IN [|44 17[] PBO
XT1_OUT []45 16[7] USB_D+
nRESET [|46 15[] USB_D-
PVSS []47 14[] USB_VDD33_CAP
PB.8 []48 () 13[] USB_VBUS
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Figure 3-9 NuMicro™ Nano120 LQFP 48-pin Diagram
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3.3.4 NuMicro™ Nano130 Pin Diagrams

3.34.1

NuMicro™ Nano130 LQFP 128-pin
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VREF []97 64 [] PB.9/LCD_V3
NC 98 63 [] PB.10/LCD_V2
AVDD []99 62 [] PB.11/LCD_V1
ADS8/PD.0 [[|100 61 [] PES
AD9/PD.1 []101 60 [] NC
AD10/PD.2 []102 59 [] VLCD
AD11/PD.3 [|103 58 [] PE.6
NC (104 57 [] PC.0/LCD_DH1
LCD_SEG35/PD.4 []105 56 [ ] PC.1/LCD_DH2
LCD_SEG34/PD.5 []106 55 [] PC.2/LCD_COMO
pC.7 []107 54 [] PC.3/LCD_COM1
PC.6 []108 53 [] PC.4/LCD_COM2
LCD_SEG33/PC.15 []109 52 [] PC.5/LCD_COM3
LCD_SEG32/PC.14 []110 51 [7] PD.15/LCD_SEGO(coM4)
LCD_SEG31/PB.15 [|111 NANO130 50 [] PD.14/LCD_SEG1(coms)
NC []112 . 49 [7] PD.7/LCD_SEG2
XTLIN []113 LQFP 128-pin 48 [] PD.6/LCD_SEG3
XT1_OUT []114 47 [] PB.3ILCD_SEG4
NC []115 46 [ PB.2/LCD_SEG5
NRESET []116 45 [] PB.1/LCD_SEG6
vss 117 44 [7] PB.O/LCD_SEG7
vss []118 43 [] USB_D+
NC []119 42 [ USB_D-
VDD []120 41 [7] USB_VDD33_CAP
NC 121 40 [] USB_VBUS
PF.4 [|122 39 [ NC
PF.5 []123 38 [] PE.7/LCD_SEG8
vss []124 37 [] PE.8/LCD_SEG9
PVSS []125 36 [] PE9
LCD_SEG30/PB.8 [|126 35 [] PE.10
LCD_SEG29/PE.15 [|127 34 [ PE1L
LCD_SEG28/PE.14 []128() 33 [] PE12
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Figure 3-10 NuMicro ™ Nano130 LQFP 128-pin Diagram
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3.3.4.2 NuMicro™ Nano130 LQFP 64-pin
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LCD_SEG20/AD5/PA.5 []49 32[] PB.9/LCD_V3
LCD_SEG19/AD6/PA.6 []50 31[] PB.10/LCD_V2
VREF []51 30[] PB.11/LCD_V1
AVDD [|52 29[] vLCD
LCD_SEG17/PC.7 []53 28[] PC.0/LCD_DH1
PC.6 [|54 27[] PC.1/LCD_DH2
LCD_SEG16/PC.15 [|55 26[] PC.2/LCD_COMO
LCD_SEG15/PC.14 [|56 Nano130 25[] PC.3/LCD_COM1
LCD_SEG14/PB.15 [|57 LQFP 64-pin 24[7] PB.3/LCD_COM2
XT1_IN []58 23[] PB.2/LCD_COM3
XT1_OUT []59 22[7] PB.1/LCD_SEGO(com4)
NnRESET []60 21[7] PB.0/LCD_SEG1(coms)
VSS []61 20[] USB_D+
VDD []62 19[] USB_D-
PVSS []63 18[] USB_VDD33_CAP
LCD_SEG13/PB.8 [ |64 O 17[] USB_VBUS
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Figure 3-11 NuMicro"™ Nano130 LQFP 64-pin Diagram
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3.4.1 NuMicro™ Nano100 Pin Description
Pin No.
L Pin Name PI Description
QFP | LQFP |LQFP/QFN Type
128-pin| 64-pin 48-pin
1 PE.13 110 General purpose digital I/O pin
PB.14 1/0 General purpose digital /0O pin
INTO | External interruptO input pin
? ' SC2_CD | SmartCard?2 card detect pin
SPI2_SS1 110 |SPI2 2™ slave select pin
PB.13 110 General purpose digital I/O pin
° ? EBI_AD1 1/0 EBI Address/Data bus bitl
PB.12 1/0 General purpose digital I1/0 pin
4 3 1 EBI_ADO 110 EBI Address/Data bus bit0
FCLKO (0] Frequency Divider output pin
5 NC
6 4 2 X320 (0] External 32.768 kHz crystal output pin
7 5 3 X32l | External 32.768 kHz crystal input pin
8 NC
PA.11 1/0 General purpose digital /0 pin
I2C1_SCL I/0  |I*C1 clock pin
9 6 4 EBI_nRD (0] EBI read enable output pin
SCO_RST (0] SmartCard0O RST pin
SPI2_MOSIO /0 |SPI2 1* MOSI (Master Out, Slave In) pin
PA.10 1/0 General purpose digital I/0 pin
I2C1_SDA I/0  |I*C1 data I/O pin
10 7 5 EBI_nWR (0] EBI write enable output pin
SCO0_PWR (0] SmartCardO Power pin
SPI2_MISO0 /O |SPI2 1* MISO (Master In, Slave Out) pin
PA.9 1/0 General purpose digital /0 pin
12C0_SCL 110 |I*CO clock pin
11 8 6
SCO_DAT 1/0 SmartCard0 DATA pin(SCO_UART_RXD)
SPI2_CLK 1/0 SPI2 serial clock pin
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Pin No.
LOFP | LOFP |LQFPIQEN Pin Name TPin Description
i | . ype
128-pin| 64-pin 48-pin

PA.8 110 General purpose digital I/O pin
I2C0_SDA I/0  |I*CO data I/O pin

12 9 7
SCO0_CLK (0] SmartCardO clock pin(SCO_UART_TXD)
SPI2_SS0 1/0 SPI2 1% slave select pin

13 PD.8 1/0 General purpose digital I/0O pin

14 PD.9 110 General purpose digital I/O pin

15 PD.10 1/0 General purpose digital I/0O pin

16 PD.11 1/0 General purpose digital I/0 pin

17 PD.12 1/0 General purpose digital I/0 pin

18 PD.13 1/0 General purpose digital 1/0 pin
PB.4 110 General purpose digital I/O pin
UART1_RXD | UART1 Data receiver input pin

19 10 8
SCO0_CD | SmartCardO card detect pin
SPI2_SS0 110 SPI2 1* slave select pin
PB.5 110 General purpose digital I/O pin
UART1_TXD (0] UART1 Data transmitter output pin

20 11 9
SCO_RST (0] SmartCard0 RST pin
SPI2_CLK 1/0 SPI2 serial clock pin
PB.6 1/0 General purpose digital I/0 pin
UART1_RTSn (0] UART1 Request to Send output pin

2t 2 EBI_ALE (0] EBI address latch enable output pin
SPI2_MISO0 /O |SPI2 1* MISO (Master In, Slave Out) pin
PB.7 I/0 General purpose digital I/0 pin
UART1_CTSn | UART1 Clear to Send input pin

22 s EBI_nCS (0] EBI chip select enable output pin
SPI2_MOSIO /0 |SPI2 1* MOSI (Master Out, Slave In) pin

23 NC

24 14 10 LDO_CAP P |LDO output pin

25 NC

26 NC

27 15 11 VDD P Power supply for I/O ports and LDO source
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Pin No.
L Pin Name PRI Description
QFP | LQFP [LQFP/QFN Type
128-pin| 64-pin 48-pin

28 NC

29 16 12 VSS P Ground

30 VSS P Ground

31 VSS P Ground

32 VSS P Ground

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

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

35 PE.10 1/0 General purpose digital I/0 pin

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

37 PE.8 1/0 General purpose digital I/0 pin

38 PE.7 110 General purpose digital I/O pin

39 NC

40 NC

41 NC

42 NC

43 NC
PB.O I/0 General purpose digital I/0 pin

44 17 13 UARTO_RXD | UARTO Data receiver input pin
SPI1_MOSIO I/0 SPI1 1* MOSI (Master Out, Slave In) pin
PB.1 I/0 General purpose digital I/0 pin

45 18 14 UARTO_TXD (0] UARTO Data transmitter output pin
SPI1_MISOO0 I/0 SPI1 1* MISO (Master In, Slave Out) pin
PB.2 1/0 General purpose digital /0 pin
UARTO_RTSn (0] UARTO Request to Send output pin

46 19 15
EBI_nWRL (0] EBI low byte write enable output pin
SPI1_CLK 1/0 SPI1 serial clock pin
PB.3 1/0 General purpose digital /0 pin
UARTO_CTSn | UARTO Clear to Send input pin

47 20 16
EBI_nWRH (0] EBI high byte write enable output pin
SPI1_SS0 /O |SPI1 1% slave select pin
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Pin No.
Pin Name Rl Description
LQFP | LQFP |LQFP/QFN Type serip
128-pin | 64-pin 48-pin
48 21 PD.6 1/0 General purpose digital I/0 pin
49 22 PD.7 1/0 General purpose digital I/0 pin
50 23 PD.14 1/0 General purpose digital I/0O pin
51 24 PD.15 1/0 General purpose digital I/0 pin
PC.5 110 General purpose digital I/O pin
52
SPI0_MOSI1 1/0 SPI0 2™ MOSI (Master Out, Slave In) pin
PC.4 110 General purpose digital I/O pin
53
SPI0_MISO1 1/0 SPI0 2™ MISO (Master In, Slave Out) pin
PC.3 110 General purpose digital I/O pin
SPIO_MOSIO I/0  |SPI0 1% MOSI (Master Out, Slave In) pin
54 25 17
12S_DO O  |I’S data output
SC1_RST (0] SmartCardl RST pin
PC.2 110 General purpose digital I/O pin
SPI0_MISOO0 110 SPI0 1% MISO (Master In, Slave Out) pin
55 26 18
12S_DI | I°S data input
SC1_PWR (0] SmartCard1l PWR pin
PC.1 1/0 General purpose digital I/0 pin
SPI0_CLK 1/0 SPIO0 serial clock pin
56 27 19
12S_BCLK I/0  |I%S bit clock pin
SC1_DAT I/O  |SmartCardl DATA pin(SC1_UART_RXD)
PC.0 / MCLKO /O General purpose digital /O pin / Module
clock output pin
57 28 20 SPI0_SS0 I/O  |SPIO 1* slave select pin
12S_LRCLK 110 |IS left right channel clock
SC1_CLK (0] SmartCardl clock pin(SC1_UART_TXD)
58 PE.6 1/0 General purpose digital /0O pin
59 NC
60 NC
PE.5 1/0 General purpose digital /0 pin
61 29 21
PWM1_CH1 1/0 PWML1 Channell output
62 30 22 PB.11 1/0 General purpose digital I/0O pin
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Pin No.
L Pin Name PRI Description
QFP | LQFP [LQFP/QFN Type
128-pin| 64-pin 48-pin

PWM1_CHO I/0 PWML1 ChannelO output
TM3 (0] Timer3 external counter input
SC2_DAT I/l0  |SmartCard2 DATA pin(SC2_UART_RXD)
SPI0_MISOO0 1/0 SPI0 1% MISO (Master In, Slave Out) pin
PB.10 110 General purpose digital I/O pin
SPI0_SS1 1/0 SPI0 2™ slave select pin

63 31 23 T™2 (@) Timer2 external counter input
SC2_CLK (0] SmartCard2 clock pin(SC2_UART_TXD)
SPI0_MOSIO I/l0  |SPI0 1°* MOSI (Master Out, Slave In) pin
PB.9 110 General purpose digital I/O pin
SPI1_SS1 110 SPI1 2™ slave select pin

64 32 24 ™1 (0] Timerl external counter input
SC2_RST (0] SmartCard2 RST pin
INTO | External interruptO input pin
PE.4 1/0 General purpose digital I/0 pin

% SPI0_MOSIO I/0 SPI0 1% MOSI (Master Out, Slave In) pin
PE.3 I/0 General purpose digital I/0 pin

° SPI0_MISOO0 I/0 SPI0 1% MISO (Master In, Slave Out) pin
PE.2 I/0 General purpose digital I/0 pin

o7 SPI0_CLK I/0 SPIO serial clock pin
PE.1 I/0 General purpose digital 1/0O pin.

68 PWM1_CH3 I/0 PWML1 Channel3 output
SPI0_SS0 I/O  |SPIO 1* slave select pin
PE.O 1/0 General purpose digital /0 pin

69 PWM1_CH2 1/0 PWML1 Channel2 output
12S_MCLK O  |I*S master clock output pin
PC.13 1/0 General purpose digital /0 pin
SPI1_MOSI1 1/0 SPI1 2™ MOSI (Master Out, Slave In) pin

" PWM1_CH1 (0] PWML1 Channell output
SNOOPER | Snooper pin
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Pin No.
LOFP | LOFP |LQFPIQEN Pin Name TPin Description
i | . ype
128-pin| 64-pin 48-pin

INT1 | External interrupt 1
12C0_SCL O  |I’co clock pin
PC.12 1/0 General purpose digital I/0O pin
SPI1_MISO1 /0 |SPI1 2™ MISO (Master In, Slave Out) pin

71 PWM1_CHO (0] PWML1 ChannelO output
INTO | External interruptO input pin
I2C0_SDA I/0  |I*CO data I/O pin
PC.11 1/0 General purpose digital I/0 pin

72 33 SPI1_MOSIO I/0  |SPI1 1* MOSI (Master Out, Slave In) pin
UART1_TXD (@) UART1 Data transmitter output pin
PC.10 1/0 General purpose digital I/0 pin

73 34 SPI1_MISO0 I/0  |SPI1 1% MISO (Master In, Slave Out) pin
UART1_RXD | UART1 Data receiver input pin
PC.9 110 General purpose digital I/O pin

74 35 SPI1_CLK 110 SPI1 serial clock pin
12C1_SCL I/0  |I*C1 clock pin
PC.8 1/0 General purpose digital I/0 pin
SPI1_SS0 1/0 SPI1 1% slave select pin

75 36
EBI_MCLK (0] EBI external clock output pin
12C1_SDA I/0  |I*C1 data I/O pin
PA.15 1/0 General purpose digital I/0 pin
PWMO_CH3 I/0 PWMO Channel3 output
12S_MCLK O  |I*S master clock output pin

76 37 25
TC3 | Timer3 capture input
SCO0_PWR SmartCardO Power pin
UARTO_TXD UARTO Data transmitter output pin
PA.14 1/0 General purpose digital /0 pin
PWMO0_CH2 1/0 PWMO Channel2 output

77 38 26 EBI_AD15 1/0 EBI Address/Data bus bit15
TC2 | Timer2 capture input
UARTO_RXD | UARTO Data receiver input pin
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Pin No.
L Pin Name PRI Description
QFP | LQFP [LQFP/QFN Type
128-pin| 64-pin 48-pin
PA.13 110 General purpose digital I/O pin
PWMO_CH1 I/0 PWMO Channell output
78 39 27 EBI_AD14 1/0 EBI Address/Data bus bit14
TC1 | Timerl capture input
12C0_SCL 110 [I°CO clock pin
PA.12 1/0 General purpose digital I/0O pin
PWMO_CHO 1/0 PWMO ChannelO output
79 40 28 EBI_AD13 1/0 EBI Address/Data bus bit13
TCO | TimerO capture input
I2C0_SDA I/0  |I*CO data I/O pin
ICE_DAT 110 Serial Wired Debugger Data pin
80 41 29 PF.0 110 General purpose digital I/O pin
INTO | External interruptO input pin
ICE_CLK | Serial Wired Debugger Clock pin
PF.1 1/0 General purpose digital I/0 pin
81 42 30
FCLKO (0] Frequency Divider output pin
INT1 | External interruptl input pin
82 NC
83 VoD P ffor memal PLL and digial gt
84 NC
85 VSS P Ground
86 VSS P Ground
87 43 31 AVSS AP |Ground Pin for analog circuit
88 AVSS AP |Ground Pin for analog circuit
PA.O 1/0 General purpose digital /0O pin
89 44 32 ADO Al ADC analog inputO
SC2_CD | SmartCard2 card detect
PA.1 1/0 General purpose digital /0 pin
90 45 33 AD1 Al ADC analog inputl
EBI_AD12 1/0 EBI Address/Data bus bit12
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Pin No.
LOFP | LOFP |LQFPIQEN Pin Name TPin Description
i | . ype
128-pin| 64-pin 48-pin
PA.2 110 General purpose digital I/O pin
AD2 Al ADC analog input2
91 46 34
EBI_AD11 1/0 EBI Address/Data bus bit11l
UART1_RXD | UART1 Data receiver input pin
PA.3 110 General purpose digital I/O pin
AD3 Al ADC analog input3
92 47 35
EBI_AD10 1/0 EBI Address/Data bus bit10
UART1_TXD (@) UART1 Data transmitter output pin
PA.4 110 General purpose digital I/O pin
AD4 Al ADC analog input4
93 48 36 EBI_AD9 110 EBI Address/Data bus bit9
SC2_PWR (0] SmartCard2 Power pin
12C0_SDA I/0  [I’CO data I/O pin
PA.5 110 General purpose digital I/O pin
AD5 Al ADC analog input5
94 49 37 EBI_AD8 110 EBI Address/Data bus bit8
SC2_RST (0] SmartCard2 RST pin
12C0_SCL I/0  |I*CO clock pin
PA.6 1/0 General purpose digital /0 pin
AD6 Al ADC analog input6
EBI_AD7 110 EBI Address/Data bus bit7
95 50 38
TC3 | Timer3 capture input
SC2_CLK SmartCard?2 clock pin(SC2_UART_TXD)
PWMO_CH3 PWMO Channel3 output
PA.7 1/0 General purpose digital I/0O pin
AD7 Al ADC analog input7
EBI_AD6 110 EBI Address/Data bus bit6
% TC2 | Timer2 capture input
SC2_DAT 1/0 SmartCard2 DATA pin(SC2_UART_RXD)
PWMO_CH2 (0] PWMO Channel2 output
97 51 39 VREF AP  |Voltage reference input for ADC
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Pin No.
L Pin Name PRI Description
QFP | LQFP [LQFP/QFN Type
128-pin| 64-pin 48-pin

98 NC

99 52 40 AVDD AP Power supply for internal analog circuit
PD.O 110 General purpose digital I/O pin
UART1_RXD | UART1 Data receiver input pin

100 SPI2_SS0 1/0 SPI2 1% slave select pin
SC1_CLK (0] SmartCard1 clock pin(SC1_UART_TXD)
AD8 Al ADC analog input8
PD.1 110 General purpose digital I/O pin
UART1_TXD (@) UART1 Data transmitter output pin

101 SPI2_CLK 1/0 SPI2 serial clock pin
SC1_DAT I/0  |SmartCardl DATA pin(SC1_UART_RXD).
AD9 Al ADC analog input9
PD.2 110 General purpose digital I/O pin
UART1_RTSn (0] UART1 Request to Send output pin
12S_LRCLK I/0  |IS left right channel clock

102 SPI2_MISOO0 I/0 SPI2 1% MISO (Master In, Slave Out) pin
SC1_PWR (0] SmartCard1 Power pin
AD10 Al ADC analog input10
PD.3 I/0 General purpose digital I/0 pin
UART1_CTSn | UART1 Clear to Send input pin
12S_BCLK I/0  |I%S bit clock pin

103
SPI2_MOSIO /0 |SPI2 1* MOSI (Master Out, Slave In) pin
SC1_RST (0] SmartCardl RST pin
AD11 Al ADC analog input1l

104 NC
PD.4 1/0 General purpose digital /0 pin
12S_DI | I°S data input

105
SPI2_MISO1 /0 |SPI2 2™ MISO (Master In, Slave Out) pin
SC1_CD | SmartCardl card detect

106 PD.5 1/0 General purpose digital I/0 pin
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Pin No.
Pin Name Rl Description
LQFP | LQFP |LQFP/QFN Type serip
128-pin | 64-pin 48-pin
12S_DO O  |I°S data output
SPI2_MOSI1 /0 |SPI2 2™ MOSI (Master Out, Slave In) pin
PC.7 110 General purpose digital I/O pin
DA1_OUT AO DAC 1 output
107 53 41 EBI_AD5 1/0 EBI Address/Data bus bit5
TC1 | Timerl capture input
PWMO_CH1 (0] PWML1 Channell output
PC.6 110 General purpose digital I/O pin
DAO_OUT | DACO output
EBI_AD4 1/0 EBI Address/Data bus bit4
108 54 42
TCO | TimerO capture input
SC1_CD | SmartCard1 card detect pin
PWMO_CHO (0] PWMO ChannelO output
PC.15 110 General purpose digital I/O pin
EBI_AD3 110 EBI Address/Data bus bit3
109 55
TCO | Timer0 capture input
PWM1_CH2 (0] PWML1 Channell output
PC.14 1/0 General purpose digital I/0 pin
110 56 EBI_AD2 110 EBI Address/Data bus bit2
PWM1_CH3 I/0 PWML1 Channel3 output
PB.15 1/0 General purpose digital I/0 pin
INT1 | External interruptl input pin
111 57 43
SNOOPER | Snooper pin
SC1 CD | SmartCardl card detect
112 NC
XT1_IN (0] External 4~24 MHz crystal output pin
113 58 44
PF.3 1/0 General purpose digital /0 pin
XT1_OUT | External 4~24 MHz crystal input pin
114 59 45
PF.2 1/0 General purpose digital /0 pin
115 NC
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Pin No.
L Pin Name PRI Description
QFP | LQFP [LQFP/QFN Type
128-pin| 64-pin 48-pin
External reset input: Low active, set this pin
116 60 46 NRESET | low reset chip to initial state. With internal
pull-up.
117 61 VSS P Ground
118 VSS P Ground
119 NC
120 | €2 VoD P lfor memal PLL and digita arout
121 NC
PF.4 110 General purpose digital I/O pin
tee 12C0_SDA I/0  [I’CO data I/O pin
PF.5 110 General purpose digital I/O pin
128 12C0_SCL 110 [I>CO clock pin
124 VSS P Ground
125 63 47 PVSS P PLL Ground
PB.8 110 General purpose digital I/O pin
STADC | ADC external trigger input.
126 64 48 TMO | Timer0 external counter input
INTO | External interruptO input pin
SC2_PWR (0] SmartCard2 Power pin
127 PE.15 I/0 General purpose digital /0 pin
128 PE.14 I/0 General purpose digital I/0 pin
Note:

Pin Type: | = Digital Input, O = Digital Output; Al = Analog Input; AO = Analog Output; P = Power Pin; AP = Analog Power.
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

PE.13 110 General purpose digital I/O pin

! LCD_SEG27 O LCD segment output 27 at LQFP128
PB.14 1/0 General purpose digital I/0O pin
INTO | External interruptO input pin
SC2_CD | SmartCard2 card detect

? ! SPI2_SS1 1’0 SPI2 2™ slave select pin
LCD_SEG12 (@) LCD segment output 12 at LQFP64
LCD_SEG26 (0] LCD segment output 26 at LQFP128
PB.13 110 General purpose digital I/O pin
EBI_AD1 110 EBI Address/Data bus bitl

° ? LCD_SEG11 (@) LCD segment output 11 at LQFP64
LCD_SEG25 (@) LCD segment output 25 at LQFP128
PB.12 110 General purpose digital I/O pin
EBI_ADO 110 EBI Address/Data bus bit0

4 3 FCLKO Frequency Divider output pin
LCD_SEG10 LCD segment output 10 at LQFP64
LCD_SEG24 LCD segment output 24 at LQFP128

5 NC

6 4 X320 (0] External 32.768 kHz crystal output pin

7 5 X321 | External 32.768 kHz crystal input pin

8 NC
PA.11 1/0 General purpose digital /0 pin
12C1_SCL 110 I°C1 clock pin
EBI_nRD (0] EBI read enable output pin

9 6 SCO_RST (0] SmartCard0O RST pin
SPI2_MOSIO 110 SPI2 1* MOSI (Master Out, Slave In) pin
LCD_SEG9 (0] LCD segment output 9 at LQFP64
LCD_SEG23 (0] LCD segment output 23 at LQFP128

10 7 PA.10 1/0 General purpose digital I/0 pin
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

I2C1_SDA 110 I°C1 data /O pin
EBI_nWR (0] EBI write enable output pin
SCO_PWR (0] SmartCard0 Power pin
SPI2_MISOO0 1/0 SPI2 1% MISO (Master In, Slave Out) pin
LCD_SEGS8 O 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 12CO clock pin
SCO_DAT I/0  |SmartCard0 DATA pin(SCO_UART_RXD)

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

2 ° SPI2_SS0 I/0 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 1/0 General purpose digital I1/0 pin

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

H LCD_SEG18 (0] LCD segment output 18 at LQFP128
PD.10 1/0 General purpose digital /0 pin

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

1o LCD_SEG16 (0] LCD segment output 16 at LQFP128
PD.12 1/0 General purpose digital /0 pin

o LCD_SEG15 (0] LCD segment output 15 at LQFP128
PD.13 1/0 General purpose digital I/0 pin

e LCD_SEG14 (0] LCD segment output 14 at LQFP128
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

PB.4 110 General purpose digital I/O pin
UART1_RXD | UART1 Data receiver input pin
SCO0_CD | SmartCardO card detect pin

19 10
SPI2_SS0 1/0 SPI2 1% slave select pin
LCD_SEG5 O LCD segment output 5 at LQFP64
LCD_SEG13 (0] LCD segment output 13 at LQFP128
PB.5 110 General purpose digital I/O pin
UART1_TXD (@) UART1 Data transmitter output pin
SCO_RST @] SmartCardO RST pin

20 11
SPI2_CLK 1/0 SPI2 serial clock pin
LCD_SEG4 (@) LCD segment output 4 at LQFP64
LCD_SEG12 (@) LCD segment output 12 at LQFP128
PB.6 110 General purpose digital I/O pin
UART1_RTSn (0] UART1 Request to Send output pin
EBI_ALE (0] EBI address latch enable output pin

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

22 13
SPI2_MOSIO 110 SPI2 1* MOSI (Master Out, Slave In) pin
LCD_SEG2 (0] LCD segment output 2 at LQFP64
LCD_SEG10 (0] 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

28 NC

29 16 VSS P Ground
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

30 VSS P Ground

31 VSS P Ground

32 VSS P Ground
PE.12 110 General purpose digital I/O pin

% UART1_CTSn | UART1 Clear to Send input pin
PE.11 1/0 General purpose digital 1/0 pin

> UART1_RTSn (0] UART1 Request to Send output pin
PE.10 110 General purpose digital I/O pin

% UART1_TXD (@) UART1 Data transmitter output pin
PE.9 110 General purpose digital I/O pin

% UART1_RXD | UART1 Data receiver input pin
PE.8 110 General purpose digital I/O pin

¥ LCD_SEG9 (@) LCD segment output 9 at LQFP128
PE.7 110 General purpose digital I/O pin

% LCD_SEGS8 (0] LCD segment output 8 at LQFP128

39 NC

40 NC

41 NC

42 NC

43 NC
PB.O 1/0 General purpose digital I/0 pin
UARTO_RXD | UARTO Data receiver input pin

44 17 SPI1_MOSIO 1/0 SPI1 1* MOSI (Master Out, Slave In) pin
LCD_SEG1 o tgf)céel\g/g)ent output 1 at LQFP64 (or as
LCD_SEG7 (0] LCD segment output 7 at LQFP128
PB.1 1/0 General purpose digital I/0O pin
UARTO_TXD (0] UARTO Data transmitter output pin

45 18 SPIL_MISO0 0 |SPIL 1 MISO (Master In, Slave Out) pin
LCD_SEGO o tgg_%egrl\r/l]j;t output 0 at LQFP64 (or as
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

LCD_SEG6 O LCD segment output 6 at LQFP128
PB.2 110 General purpose digital I/O pin
UARTO_RTSn (0] UARTO Request to Send output pin
EBI_nWRL (0] EBI low byte write enable output pin

“° 0 SPI1_CLK 1/0 SPI1 serial clock pin
LCD_COM3 O LCD common output 3 at LQFP64
LCD_SEG5 O LCD segment output 5 at LQFP128
PB.3 110 General purpose digital I/O pin
UARTO_CTSn I UARTO Clear to Send input pin
EBI_nWRH (@) EBI high byte write enable output pin

4 20 SPI1_SSO0 110 SPI1 1* slave select pin
LCD_COM2 (@) LCD common output 2 at LQFP64
LCD_SEG4 (@) LCD segment output 4 at LQFP128
PD.6 110 General purpose digital I/O pin

48 21
LCD_SEG3 (@) LCD segment output 3 at LQFP128
PD.7 1/0 General purpose digital I/0 pin

49 22
LCD_SEG2 (0] LCD segment output 2 at LQFP128
PD.14 1/0 General purpose digital I/0 pin

50 23 LCD SEG1 o LCD segment output 1 at LQFP128 (or as

- LCD_COMS5)

PD.15 1/0 General purpose digital I/0 pin

51 24 LCD SEGO o LCD segment output O at LQFP128 (or as

— LCD_COM4)

PC.5 1/0 General purpose digital I/0 pin

52 SPI0_MOSI1 1/0 SPI0 2™ MOSI (Master Out, Slave In) pin
LCD_COM3 O LCD common output 3 at LQFP128
PC.4 1/0 General purpose digital /0 pin

53 SPI0_MISO1 1/0 SPI0 2™ MISO (Master In, Slave Out) pin
LCD_COM2 (0] LCD common output 2 at LQFP128
PC.3 1/0 General purpose digital I/0 pin

54 25 SPI0_MOSIO 1/0 SPI0 1* MOSI (Master Out, Slave In) pin
12S_DO o) I°S data output
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

SC1_RST (0] SmartCard1l RST pin
LCD_COM1 (0] LCD common output 1 at LQFP64
LCD_COM1 (0] LCD common output 1 at LQFP128
PC.2 110 General purpose digital I/O pin
SPI0_MISOO0 1/0 SPI0 1% MISO (Master In, Slave Out) pin
12S_DI | I°S data input

55 26
SC1_PWR (0] SmartCard1l PWR pin
LCD_COMO (@) LCD common output O at LQFP64
LCD_COMO (0] LCD common output O at LQFP128
PC.1 110 General purpose digital I/O pin
SPI0_CLK 110 SPI0 serial clock pin
12S_BCLK 110 IS bit clock pin

56 27 SC1_DAT I/0  |SmartCardl DATA pin(SC1_UART_RXD)
LCD_DH2 o ticr:c%ite;ﬁ_r(glF(l:D%%adtor pin of charge pump
LCD_DH2 o ticrlcliite;irgllzgalpzascitor pin of charge pump
PC.0 / MCLKO /O ggglf?lljtg)&rg?nse digital /O pin / Module
SPI0_SS0 1/0 SPI0 1% slave select pin
12S_LRCLK I/0  [I?S left right channel clock

57 28 SC1 _CLK O  |SmartCard1 clock pin(SCL_UART TXD)
LCD_DH1 o l(;icr:c%i?z(attelir(]gl 'gggzlcitor pin of charge pump
LCD_DH1 o lEiCr:cEL)Ji?)z(attelir(]gl 'Sggggitor pin of charge pump

58 PE.6 1/0 General purpose digital I/0O pin

59 29 LCD_VLCD AO LCD power supply pin

60 NC

61 PE.5 1/0 General purpose digital /0 pin
PB.11 1/0 General purpose digital /0 pin

62 30 PWM1_CHO 1/0 PWML1 ChannelO output
T™M3 (0] Timer3 external counter input
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

SC2_DAT I/0  |SmartCard2 DATA pin(SC2_UART_RXD)
SPI0_MISOO0 1/0 SPI0 1% MISO (Master In, Slave Out) pin
LCD_V1 o LLJgilt:;glltlage for LCD charge pump circuit at
LCD V1 o tﬁc%iti?iEstgigg for LCD charge pump
PB.10 110 General purpose digital I/O pin
SPI0_SS1 1/0 SPI0 2™ slave select pin
T™2 (0] Timer2 external counter input

63 31 SC2_CLK o) SmartCard2 clock pin(SC2_UART_TXD)
SPI0_MOSIO I/0  |SPIO 1% MOSI (Master Out, Slave In) pin
LCD_V2 (@) LCD driver biasing voltage at LQFP64
LCD_V2 (0] LCD driver biasing voltage at LQFP128
PB.9 110 General purpose digital I/O pin
SPI1_SS1 110 SPI1 2™ slave select pin
™1 Timerl external counter input

64 32 SC2_RST SmartCard2 RST pin
INTO | External interruptO input pin
LCD_V3 LCD driver biasing voltage at LQFP64
LCD_V3 LCD driver biasing voltage at LQFP128
PE.4 1/0 General purpose digital I/0 pin

® SPI0_MOSIO 110 SPI0 1* MOSI (Master Out, Slave In) pin
PE.3 1/0 General purpose digital I/0 pin

° SPI0_MISO0 110 SPI0 1* MISO (Master In, Slave Out) pin
PE.2 1/0 General purpose digital /0 pin

o7 SPI0_CLK 1/0 SPIO serial clock pin
PE.1 1/0 General purpose digital /0 pin

68 PWM1_CH3 1/0 PWML1 Channel3 output
SPI0_SS0 110 SPI0 1% slave select pin
PE.O 1/0 General purpose digital I/0 pin

69 PWM1_CH2 1/0 PWML1 Channel2 output
12S_MCLK o) I°S master clock output pin

Dec 04, 2013 Page 69 of 288 Revision 1.07



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

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

Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

PC.13 I/0 General purpose digital I/0 pin
SPI1_MOSI1 /0 |SPI1 2" MOSI (Master Out, Slave In) pin
PWM1_CH1 (0] PWML1 Channell output

" SNOOPER | Snooper pin
INT1 | External interrupt 1
12C0_SCL o} 12CO clock pin
PC.12 1/0 General purpose digital I1/0 pin
SPI1_MISO1 1/0 SPI1 2™ MISO (Master In, Slave Out) pin

71 PWM1_CHO (@) PWML1 ChannelO output
INTO | External interruptO input pin
12C0_SDA 110 1°CO data /0 pin
PC.11 110 General purpose digital I/O pin
SPI1_MOSIO 110 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 I/0 General purpose digital I/0 pin
SPI1_MISOO0 I/0 SPI1 1% MISO (Master In, Slave Out) pin

s > UART1_RXD | UART1 Data receiver input pin
LCD_SEG30 (0] LCD segment output 30 at LQFP64
PC.9 1/0 General purpose digital I/0 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
PC.8 1/0 General purpose digital /0 pin
SPI1_SS0 110 SPI1 1* slave select pin

75 36 EBI_MCLK (0] EBI external clock output pin
I2C1_SDA I/0  [I’C1 data I/O pin
LCD_SEG28 (0] LCD segment output 28 at LQFP64
PA.15 1/0 General purpose digital I1/0 pin

76 37
PWMO_CH3 1/0 PWMO Channel3 output
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

12S_MCLK (0] I°S master clock output pin
TC3 | Timer3 capture input
SCO_PWR (0] SmartCard0 Power pin
UARTO_TXD (0] UARTO Data transmitter output pin
LCD_SEG27 O LCD segment output 27 at LQFP64
PA.14 1/0 General purpose digital I/0O pin
PWMO_CH2 1/0 PWMO Channel2 output
EBI_AD15 1/0 EBI Address/Data bus bit15

77 38
TC2 | Timer2 capture input
UARTO_RXD | UARTO Data receiver input pin
LCD_SEG26 (@) LCD segment output 26 at LQFP64
PA.13 110 General purpose digital I/O pin
PWMO_CH1 110 PWMO Channell output
EBI_AD14 110 EBI Address/Data bus bit14

78 39
TC1 | Timerl capture input
12C0_SCL 110 1°CO clock pin
LCD_SEG25 (0] LCD segment output 25 at LQFP64
PA.12 1/0 General purpose digital I/0 pin
PWMO_CHO 1/0 PWMO ChannelO output
EBI_AD13 110 EBI Address/Data bus bit13

79 40
TCO | Timer0 capture input
12C0_SDA 110 1°CO data I/O pin
LCD_SEG24 (0] LCD segment output 24 at LQFP64
ICE_DAT 1/0 Serial Wired Debugger Data pin

80 41 PF.0 1/0 General purpose digital I/0O pin
INTO | External interruptO input pin
ICE_CLK | Serial Wired Debugger Clock pin
PF.1 1/0 General purpose digital /0 pin

81 42
FCLKO (0] Frequency Divider output pin
INT1 | External interruptl input pin

82 NC
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

63 VoD P lfor mtermal PLL and dgial areuit

84 NC

85 VSS P Ground

86 VSS P Ground

87 43 AVSS AP Ground Pin for analog circuit

88 AVSS AP Ground Pin for analog circuit
PA.O 110 General purpose digital I/O pin

89 44 ADO Al ADC analog inputO
SC2_CD I SmartCard2 card detect
PA.1 110 General purpose digital I/O pin

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

91 46 EBI_AD11 110 EBI Address/Data bus bit11
UART1_RXD | UART1 Data receiver input pin
LCD_SEG23* AO LCD segment output 23 at LQFP64
PA.3 I/0 General purpose digital I/0 pin
AD3 Al ADC analog input3

92 a7 EBI_AD10 110 EBI Address/Data bus bit10
UART1_TXD (0] UARTL1 Data transmitter output pin
LCD_SEG22* AO LCD segment output 22 at LQFP64
PA.4 1/0 General purpose digital /0 pin
AD4 Al ADC analog input4
EBI_AD9 110 EBI Address/Data bus bit9

93 48 SC2_PWR (0] SmartCard2 Power pin
12CO_SDA I/0  [ICO data I/O pin
LCD_SEG21* AO LCD segment output 21 at LQFP64
LCD_SEG39* AO LCD segment output 39 at LQFP128

94 49 PA.5 1/0 General purpose digital /0 pin
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

AD5 Al ADC analog input5
EBI_ADS8 1/0 EBI Address/Data bus bit8
SC2_RST (0] SmartCard2 RST pin
12C0_SCL 110 12CO clock pin
LCD_SEG20* AO LCD segment output 19 at LQFP64
LCD_SEG38* AO LCD segment output 37 at LQFP128
PA.6 110 General purpose digital I/O pin
AD6 Al ADC analog input6
EBI_AD7 1/0 EBI Address/Data bus bit7
TC3 | Timer3 capture input

95 50
SC2_CLK SmartCard2 clock pin(SC2_UART_TXD)
PWMO_CH3 PWMO Channel3 output
LCD_SEG19* AO LCD segment output 19 at LQFP64
LCD_SEG37* AO LCD segment output 37 at LQFP128
PA.7 110 General purpose digital I/O pin
AD7 Al ADC analog input7
EBI_ADG6 110 EBI Address/Data bus bit6

96 TC2 | Timer2 capture input
SC2_DAT 1/0 SmartCard2 DATA pin(SC2_UART_RXD)
PWMO0_CH2 (0] PWMO Channel2 output
LCD_SEG36* AO LCD segment output 36 output at LQFP128

97 51 VREF AP Voltage reference input for ADC

98 NC

99 52 AVDD AP Power supply for internal analog circuit
PD.0 1/0 General purpose digital I/0O pin
UART1_RXD | UARTL1 Data receiver input pin

100 SPI2_SS0 110 SPI2 1* slave select pin
SC1_CLK (0] SmartCardl clock pin(SC1_UART_TXD)
ADS8 Al ADC analog input8
PD.1 1/0 General purpose digital I1/0 pin

1ot UART1_TXD (0] UARTL1 Data transmitter output pin
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

SPI2_CLK I/0 SPI2 serial clock pin
SC1_DAT I/l0  [SmartCardl DATA pin(SC1_UART_RXD)
AD9 Al ADC analog input9
PD.2 110 General purpose digital I/O pin
UART1_RTSn UART1 Request to Send output pin
12S_LRCLK 110 IS left right channel clock

102 SPI2_MISO0 110 SPI2 1% MISO (Master In, Slave Out) pin
SC1_PWR (0] SmartCard1 Power pin
AD10 Al ADC analog input10
PD.3 110 General purpose digital I/O pin
UART1_CTSn UART1 Clear to Send input pin
12S_BCLK 110 IS bit clock pin

103
SPI2_MOSIO 110 SPI2 1% MOSI (Master Out, Slave In) pin
SC1_RST (0] SmartCardl RST pin
AD11 Al ADC analog input1l

104 NC
PD.4 I/0 General purpose digital I/0 pin
12S_DI | I°S data input

105 SPI2_MISO1 1/0 SPI2 2™ MISO (Master In, Slave Out) pin
SC1 CD | SmartCardl card detect
LCD_SEG35 AO LCD segment output 35 at LQFP10
PD.5 1/0 General purpose digital I/0 pin
12S_DO o} I°S data output

106
SPI2_MOSI1 /0 [SPI2 2" MOSI (Master Out, Slave In) pin
LCD_SEG34 AO LCD segment output 34 at LQFP128
PC.7 1/0 General purpose digital /0 pin
DA1_OUT AO  [DAC 1 output

107 53 EBI_AD5 1/0 EBI Address/Data bus bit5
TC1 | Timerl capture input
PWMO_CH1 (0] PWML1 Channell output
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Pin No.
LQFP LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin
LCD_SEG17* AO LCD segment output 17 at LQFP64
PC.6 110 General purpose digital I/O pin
DAO_OUT | DACO output
EBI_AD4 1/0 EBI Address/Data bus bit4
108 54
TCO | TimerO capture input
SC1_CD | SmartCard1 card detect pin
PWMO_CHO (0] PWMO ChannelO output
PC.15 1/0 General purpose digital I/0 pin
EBI_AD3 1/0 EBI Address/Data bus bit3
TCO | TimerO capture input
109 55
PWM1_CH2 (0] PWML1 Channell output
LCD_SEG16 AO LCD segment output 16 at LQFP64
LCD_SEG33 AO LCD segment output 33 at LQFP128
PC.14 110 General purpose digital I/O pin
EBI_AD2 110 EBI Address/Data bus bit2
110 56 PWM1_CH3 1/0 PWML1 Channel3 output
LCD_SEG15 AO LCD segment output 15 at LQFP64
LCD_SEG32 AO LCD segment output 32 at LQFP128
PB.15 1/0 General purpose digital I/0 pin
INT1 | External interruptl input pin
111 57 SNOOPER | Snooper pin
LCD_SEG14 AO LCD segment output 14 at LQFP64
LCD_SEG31 AO LCD segment output 31 at LQFP128
112 NC
XT1_IN (0] External 4~24 MHz crystal output pin
113 58
PF.3 1/0 General purpose digital /0O pin
XT1_OUT | External 4~24 MHz crystal input pin
114 59
PF.2 1/0 General purpose digital /0 pin
115 NC
External reset input: Low active, set this pin
116 60 nRESET | low reset chip to initial state. With internal
pull-up.
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Pin No.
LOFP | LQFP LQFP Pin Name Pin Type Description
128-pin| 64-pin | 48-pin

117 61 VSS P Ground

118 VSS P Ground

119 NC

120 | 62 VoD P lfor mtermal PLL and digial arouit

121 NC
PF.4 110 General purpose digital I/O pin

tee 12C0_SDA 110 1°CO data /0 pin
PF.5 110 General purpose digital I/O pin

128 12C0_SCL 110 12CO clock pin

124 VSS P Ground

125 63 PVSS P PLL Ground
PB.8 110 General purpose digital I/O pin
STADC | ADC external trigger input.
TMO | Timer0Q external counter input

126 64 INTO | External interruptO input pin
SC2_PWR (0] SmartCard2 Power pin
LCD_SEG13 AO LCD segment output 13 at LQFP64
LCD_SEG30 AO LCD segment output 30 at LQFP128
PE.15 1/0 General purpose digital I/0 pin

et LCD_SEG29 (0] LCD segment output 29 at LQFP128
PE.14 1/0 General purpose digital I/0 pin

128 LCD_SEG28 (0] LCD segment output 28 at LQFP128

Note:

1. Pin Type: | = Digital Input, O=Digital Output; Al=Analog Input; AO= Analog Output; P=Power Pin; AP=Analog Power;

2. *:OQutput voltage for ADC/LCD shared pins cannot be higher than VDD because these pins are without 5V tolerance.
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Pin No.
LQFP LOFP | LQFP Pin Name lelip?e Description
128 64 48
1 PE.13 I/0 |General purpose digital IO pin
PB.14 I/0 |General purpose digital 1O pin
INTO | External interruptO input pin
? ' SC2_CD | SmartCard2 card detect
SPI2_SS1 I/0  [SPI2 2™ slave select pin
PB.13 I/0 |General purpose digital IO pin
° ? EBI_AD1 /O |EBI Address/Data bus bitl
PB.12 I/0 |General purpose digital IO pin
4 3 1 |[EBI_ADO /O |EBI Address/Data bus bitO
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 /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 |SmartCardO RST pin
SPI2_MOSIO I/0  |SPI2 1% MOSI (Master Out, Slave In) pin
PA.10 /0 |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 |SmartCardO Power pin
SPI2_MISO0 I/O  |SPI2 1% MISO (Master In, Slave Out) pin
PA.9 /O |General purpose digital 10 pin
12C0_SCL I/0  |I*C 0 clock pin
11 8 6
SCO_DAT I/0 |SmartCard0 DATA pin(SCO_UART_RXD)
SPI2_CLK I/0 |SPI2 serial clock pin
12 9 7 |PAS8 /0 |General purpose digital 10 pin
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Pin No.
LQFP LOFP | LQFP Pin Name Tl;ipr:e Description

128 64 48
I2C0_SDA I/0 |I°C 0 data I/O pin
SCO0_CLK O |SmartCardO clock pin(SCO_UART_TXD)
SPI2_SS0 I/0  |SPI2 1% slave select pin

13 PD.8 /0 |General purpose digital 10 pin

14 PD.9 I/0 |General purpose digital IO pin

15 PD.10 /0 |General purpose digital 10 pin

16 PD.11 /O |General purpose digital 10 pin

17 PD.12 I/0 |General purpose digital IO pin

18 PD.13 /O |General purpose digital 10 pin
PB.4 I/0 |General purpose digital IO pin
UART1_RXD | UART1 Data receiver input pin

19 10 8
SC0_CD | SmartCardO card detect pin
SPI2_SS0 /O |SPI2 1% slave select pin
PB.5 I/0 |General purpose digital IO pin
UART1_TXD O |UART1 Data transmitter output pin

20 11 9
SCO_RST O |SmartCardO RST pin
SPI2_CLK /0 |SPI2 serial clock pin
PB.6 /O |General purpose digital 10 pin
UART1_nRTS O |UART1 Request to Send output pin

2t 2 EBI_ALE O |EBI address latch enable output pin
SPI2_MISO0 I/0  |SPI2 1% MISO (Master In, Slave Out) pin
PB.7 /0 |General purpose digital 10 pin
UART1_nCTS | UART1 Clear to Send input pin

22 s EBI_nCS O |EBI chip select enable output pin
SPI2_MOSIO I/O  |SPI2 1% MOSI (Master Out, Slave In) pin

23 NC

24 14 10 (LDO_CAP P |LDO output pin

25 NC

26 NC

27 15 11 (vDD P |Power supply for I/O ports and LDO source
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Pin No.
LQFP | LoFP | LQFP Pin Name T';i;e Description
128 64 48
28 NC
29 16 12 [VSS P |Ground
30 VSS P |Ground
31 VSS P |Ground
32 VSS P |Ground
33 PE.12 /O |General purpose digital 10 pin
34 PE.11 I/0 |General purpose digital 10 pin
35 PE.10 /O |General purpose digital 10 pin
36 PE.9 /O |General purpose digital 10 pin
37 PE.8 /O |General purpose digital 10 pin
38 PE.7 /O |General purpose digital 10 pin
39 NC

40 17 13 |USB_VBUS USB |POWER SUPPLY: From USB Host or HUB.

a1 18 14 XSB_VDDBB_C USB ::r)witnernal Power Regulator Output 3.3V Decoupling
42 19 15 ([USB_D- USB [USB Differential Signal D-
43 20 16 [(USB_D+ USB [USB Differential Signal D+
PB.O /O |General purpose digital 10 pin
44 21 17 |UARTO_RXD | UARTO Data receiver input pin
SPI1_MOSIO I/0  |SPI1 1% MOSI (Master Out, Slave In) pin
PB.1 I/O |General purpose digital 10 pin
45 22 18 [UARTO_TXD O |UARTO Data transmitter output pin
SPI1_MISOO0 I/0  |SPI1 1% MISO (Master In, Slave Out) pin
PB.2 /0 |General purpose digital 10 pin

UARTO_nRTS O |UARTO Request to Send output pin
46 23 19

EBI_nWRL O |EBI low byte write enable output pin
SPI1_CLK I/O |SPI1 serial clock pin
PB.3 /0 |General purpose digital 10 pin
UARTO_nCTS | UARTO Clear to Send input pin

47 24 20
EBI_nWRH O |EBI high byte write enable output pin
SPI1_SS0 I/O |SPI1 1% slave select pin
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Pin No.
. Pin o
LQFP LQFP | LQFP Pin Name Type Description
48 PD.6 I/O |General purpose digital 10 pin
49 PD.7 /O |General purpose digital 10 pin
50 PD.14 /0 |General purpose digital 10 pin
51 PD.15 /0 |General purpose digital 10 pin
PC.5 I/0 |General purpose digital IO pin
52
SPI0_MOSI1 I/0  [SPI0 2™ MOSI (Master Out, Slave In) pin
PC.4 I/0 |General purpose digital IO pin
53
SPI0_MISO1 I/0  [SPI0 2™ MISO (Master In, Slave Out) pin
PC.3 I/0 |General purpose digital IO pin
SPIO_MOSIO I/0  |SPIO 1% MOSI (Master Out, Slave In) pin
54 25 21
12S_DO O |I?S data output
SC1_RST O [SmartCardl RST pin
PC.2 I/0 |General purpose digital IO pin
SPI0_MISOO0 /O |SPIO 1% MISO (Master In, Slave Out) pin
55 26 22
12S_DI I [1’S datainput
SC1_PWR O |SmartCardl PWR pin
PC.1 /O |General purpose digital 10 pin
SPI0_CLK I/O |SPIO serial clock pin
56 27 23
12S_BCLK I/0  |I%S bit clock pin
SC1_DAT I/O |SmartCardl DATA pin(SC1_UART_RXD)
PC.0/ MCLKO /O General_ purpose digital 10 pin / Module clock
output pin
st .
57 28 24 SPIO_SS0 I/O |SPIO0 17 slave select pin
12S_LRCLK I/0  |I?S left right channel clock
SC1_CLK O |SmartCardl clock pin(SC1_UART_TXD)
58 PE.6 I/O |General purpose digital 10 pin
59 NC
60 NC
PE.5 /0 |General purpose digital 10 pin
61 29
PWM1_CH1 /0 |PWM1 Channell output
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Pin No.
LQFP LOFP | LQFP Pin Name Tl;i;e Description

128 64 48
PB.11 I/0 |General purpose digital IO pin
PWM1_CHO /O |PWM1 ChannelO output

62 30 TM3 O [Timer3 external counter input
SC2_DAT I/O  |SmartCard2 DATA pin(SC2_UART_RXD)
SPI0_MISOO0 I/0  |SPIO 1% MISO (Master In, Slave Out) pin
PB.10 I/0 |General purpose digital 1O pin
SPIO_SS1 I/0  [SPI0 2™ slave select pin

63 31 T™2 O [Timer2 external counter input
SC2_CLK O |SmartCard2 clock pin(SC2_UART_TXD)
SPI0_MOSIO I/0  |SPIO 1% MOSI (Master Out, Slave In) pin
PB.9 I/0 |General purpose digital IO pin
SPI1_SS1 /0 |SPI1 2™ slave select pin

64 32 T™1 Timerl external counter input
SC2_RST SmartCard2 RST pin
INTO | External interruptO input pin
PE.4 /O |General purpose digital 10 pin

% SPI0_MOSIO I/0  |SPIO 1% MOSI (Master Out, Slave In) pin
PE.3 /O |General purpose digital 10 pin

% SPI0_MISO0 I/0  |SPIO 1% MISO (Master In, Slave Out) pin
PE.2 I/O |General purpose digital 10 pin

o7 SPI0_CLK I/O |SPIO serial clock pin
PE.1 I/O |General purpose digital 10 pin

68 PWM1_CH3 /0 |PWM1 Channel3 output
SPI0_SS0 I/O  |SPIO 1% slave select pin
PE.O /0 |General purpose digital 10 pin

69 PWM1_CH2 /0 |PWM1 Channel2 output
12S_MCLK O |I°S master clock output pin
PC.13 /0 |General purpose digital 10 pin

70 SPI1_MOSI1 I/0 |SPI1 2™ MOSI (Master Out, Slave In) pin
PWM1_CH1 O |PWM1 Channell output
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Pin No.
LQFP LOFP | LQFP Pin Name Tl;ipr:e Description

128 64 48
SNOOPER | Snooper pin
INT1 | External interrupt 1 input pin
12C0_SCL O |I’C 0 clock pin
PC.12 /0 |General purpose digital 10 pin
SPI1_MISO1 I/0  [SPI1 2™ MISO (Master In, Slave Out) pin

71 PWM1_CHO O |PWML1 Channel 0O output
INTO | External interrupt O input pin
I2C0_SDA I/0 |I°C 0 data I/O pin
PC.11 /O |General purpose digital 10 pin

72 33 SPI1_MOSIO I/0  |SPI1 1% MOSI (Master Out, Slave In) pin
UART1_TXD O |UART1 Data transmitter output pin
PC.10 I/0 |General purpose digital IO pin

73 34 SPI1_MISO0 I/0  |SPI1 1% MISO (Master In, Slave Out) pin
UART1_RXD | UART1 Data receiver input pin
PC.9 /O |General purpose digital 10 pin

74 35 SPI1_CLK I/O |SPI1 serial clock pin
I2C1_SCL I/0  |I*C 1 clock pin
PC.8 /O |General purpose digital 10 pin
SPI1_SS0 I/0  |SPI1 1% slave select pin

75 36
EBI_MCLK O |EBI external clock output pin
I2C1_SDA I/0 |I°C 1 data I/O pin
PA.15 /0 |General purpose digital 10 pin
PWMO_CH3 /O |PWMO Channel3 output
12S_MCLK O |I°S master clock output pin

76 37 25
TC3 | Timer3 capture input
SCO0_PWR SmartCard0 Power pin
UARTO_TXD UARTO Data transmitter output pin
PA.14 /0 |General purpose digital 10 pin

77 38 26 |[PWMO_CH2 /O |PWMO Channel2 output
EBI_AD15 /O |EBI Address/Data bus bit15
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Pin No.
LQFP LOFP | LQFP Pin Name Tl;i;e Description

128 64 48
TC2 | Timer 2 capture input
UARTO_RXD | UARTO Data receiver input pin
PA.13 I/0 |General purpose digital IO pin
PWMO_CH1 /O |PWMO Channell output

78 39 27 |EBI_AD14 /O |EBI Address/Data bus bit14
TC1 | Timerl capture input
12C0_SCL I/0  [I°C 0 clock pin
PA.12 I/0 |General purpose digital IO pin
PWMO_CHO /O |PWMO ChannelO output

79 40 28 |EBI_AD13 I/O |EBI Address/Data bus bit13
TCO | Timer 0 capture input
12C0_SDA I/0  [I°C 0 data I/O pin
ICE_DAT I/0 |Serial Wired Debugger Data pin

80 41 29 |PF.0 I/0 |General purpose digital IO pin
INTO | External interruptO input pin
ICE_CLK | Serial Wired Debugger Clock pin
PF.1 /O |General purpose digital 10 pin

81 42 30
FCLKO O |Frequency Divider output pin
INT1 | External interruptl input pin

82 NC

. P [Pamer Supply for 0 pors am LDO soure for

84 NC

85 VSS P |Ground

86 VSS P |Ground

87 43 31 |AVSS AP  [Ground Pin for analog circuit

88 AVSS AP |Ground Pin for analog circuit
PA.O /0 |General purpose digital 10 pin

89 44 32 |ADO Al |ADC analog inputO
SC2_CD | SmartCard2 card detect

90 45 33 |PA1 I/0 |General purpose digital 10 pin
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Pin No.
LQFP LOFP | LQFP Pin Name Tl;ipr:e Description

128 64 48
AD1 Al |ADC analog inputl
EBI_AD12 /O |EBI Address/Data bus bit12
PA.2 I/0 |General purpose digital 1O pin
AD2 Al |ADC analog input2

91 46 34
EBI_AD11 /O |EBI Address/Data bus bit11
UART1_RXD | UART1 Data receiver input pin
PA.3 I/0 |General purpose digital IO pin
AD3 Al |ADC analog input3

92 47 35
EBI_AD10 /O |EBI Address/Data bus bit10
UART1_TXD O |UART1 Data transmitter output pin
PA.4 I/0 |Digital GPIO pin
AD4 Al |ADC analog input4

93 48 36 |EBI_AD9 I/0 |EBI Address/Data bus hit9
SC2_PWR O [SmartCard2 Power pin
12C0_SDA I/0  [I°C 0 data I/O pin
PA.5 /O |General purpose digital 10 pin
AD5 Al |ADC analog input5

94 49 37 |EBI_ADS8 I/0 |EBI Address/Data bus hit8
SC2_RST O |SmartCard2 RST pin
12C0_SCL I/0  |I*C 0 clock pin
PA.6 I/O |General purpose digital 10 pin
AD6 Al |ADC analog input6
EBI_AD7 I/0 |EBI Address/Data bus hit7

95 50 38
TC3 | Timer3 capture input
SC2_CLK SmartCard2 clock pin(SC2_UART_TXD)
PWMO_CH3 PWMO Channel3 output
PA.7 /0 |General purpose digital 10 pin
AD7 Al |ADC analog input7

% EBI_AD6 /O |EBI Address/Data bus bit6
TC2 | Timer2 capture input

Dec 04, 2013 Page 84 of 288

Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T
Pin No.
LQFP LOFP | LQFP Pin Name Tl;i;e Description

128 64 48
SC2_DAT I/0  |SmartCard2 DATA pin(SC2_UART_RXD)
PWMO_CH2 O |PWMO Channel2 output

97 51 39 |VREF AP |Voltage reference input for ADC

98 NC

99 52 40 |[AVDD AP  [Power supply for internal analog circuit
PD.O I/0 |General purpose digital 1O pin
UART1_RXD | UART1 Data receiver input pin

100 SPI2_SS0 I/0  |SPI2 1% slave select pin
SC1_CLK O |SmartCardl clock pin(SC1_UART_TXD)
AD8 Al |ADC analog input8
PD.1 I/0 |General purpose digital IO pin
UART1_TXD O |UART1 Data transmitter output pin

101 SPI2_CLK I/0 |SPI2 serial clock pin
SC1_DAT I/O  |SmartCardl DATA pin(SC1_UART_RXD)
AD9 Al |ADC analog input9
PD.2 /O |General purpose digital 10 pin
UART1_nRTS O |UART1 Request to Send output pin
12S_LRCLK I/0  |I?S left right channel clock

102 SPI2_MISO0 I/0  |SPI2 1% MISO (Master In, Slave Out) pin
SC1_PWR O |SmartCardl Power pin
AD10 Al |ADC analog input10
PD.3 I/O |General purpose digital 10 pin
UART1_nCTS | UART1 Clear to Send input pin
12S_BCLK I/0  |I?S bit clock pin

103
SPI2_MOSIO I/O  |SPI2 1% MOSI (Master Out, Slave In) pin
SC1_RST O |SmartCardl RST pin
AD11 Al |ADC analog inputll

104 NC
PD.4 I/0 |General purpose digital 10 pin

105
12S_DI I [1?S data input
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Pin No.
. Pin o
LQFP LQFP | LQFP Pin Name Type Description

SPI2_MISO1 I/0  [SPI2 2™ MISO (Master In, Slave Out) pin
SC1_CD | SmartCard1 card detect
PD.5 I/0 |General purpose digital 1O pin

106 12S_DO O |I°S data output
SPI2_MOSI1 I/0  [SPI2 2™ MOSI (Master Out, Slave In) pin
PC.7 I/0 |General purpose digital 1O pin
DA1+OUT AO |DAC 1 output

107 53 41 |EBI_AD5 /0 |EBI Address/Data bus bit5
TC1 | Timerl capture input
PWMO_CH1 O |PWM1 Channell output
PC.6 I/0 |General purpose digital IO pin
DAO_OUT I DACO output
EBI_AD4 I/0 |EBI Address/Data bus hit4

108 54 42
TCO | Timer 0 capture input
SC1_CD SmartCard1 card detect pin
PWMO_CHO O |PWMO ChannelO output
PC.15 /O |General purpose digital 10 pin
EBI_AD3 I/0 |EBI Address/Data bus hit3

109 55
TCO | Timer0 capture input
PWM1_CH2 O |PWM1 Channell output
PC.14 I/O |General purpose digital 10 pin

110 56 EBI_AD2 I/0 |EBI Address/Data bus hit2
PWM1_CH3 /0 |PWM1 Channel3 output
PB.15 I/O |General purpose digital 10 pin
INT1 | External interruptl input pin

111 57 43
SNOOPER | Snooper pin
SC1_CD | SmartCard1 card detect

112 NC
XT1_IN O |External 4~24 MHz crystal output pin

113 58 44
PF.3 I/0 |General purpose digital /0 pin
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Pin No.
LQFP LOFP | LQFP Pin Name Tl;i;e Description
128 64 48
XT1_OUT | External 4~24 MHz crystal input pin
114 59 45
PF.2 I/0 |General purpose digital I/O pin
115 NC
6 | 60 | 46 [Reser [ 1 [Sderlrese gt Low e et s o
117 61 VSS P |Ground
118 VSS P |Ground
119 NC
0 | @ | oo P [pouer Sl oo o o LDO sorce o
121 NC
PF.4 I/0 |General purpose digital IO pin
tee 12C0_SDA I/0  |1C 0 data I/O pin
PF.5 I/0 |General purpose digital IO pin
128 12C0_SCL 110 [1C 0 clock pin
124 VSS P |Ground
125 63 47 |PVSS P |PLL Ground
PB.8 /O |General purpose digital 10 pin
STADC | ADC external trigger input.
126 64 48 |TMO | Timer0 external counter input
INTO | External interruptO input pin
SC2_PWR O |SmartCard2 Power pin
127 PE.15 I/O |General purpose digital 10 pin
128 PE.14 /O |General purpose digital 10 pin
Note:

1. Pin Type: | = Digital Input, O=Digital Output; Al=Analog Input; AO= Analog Output; P=Power Pin; AP=Analog Power;
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3.4.4 NuMicro™ Nano130 Pin Description

Pin No.
L Pin Name PI Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin
PE.13 I/0 |General purpose digital I/O pin
! LCD_SEG27 O [LCD segment output 27 at LQFP128
PB.14 I/0 |General purpose digital /0O pin
INTO | External interruptO input pin
SC2_CD | SmartCard2 card detect
? ! SPI2_SS1 110 |SPI2 2" slave select pin
LCD_SEG12 O [LCD segment output 12 at LQFP64
LCD_SEG26 O [LCD segment output 26 at LQFP128
PB.13 I/0 |General purpose digital 1/0O pin
EBI_AD1 I/O |EBI Address/Data bus bitl
° ? LCD_SEG11 O [LCD segment output 11 at LQFP64
LCD_SEG25 O [LCD segment output 25 at LQFP128
PB.12 I/0 |General purpose digital I/O pin
EBI_ADO I/0 |EBI Address/Data bus bit0
4 3 FCLKO O |Frequency Divider output pin
LCD_SEG10 O |LCD segment output 10 at LQFP64
LCD_SEG24 O |LCD segment output 24 at LQFP128
5 NC
6 4 X320 O |External 32.768 kHz crystal output pin
7 5 X32I | External 32.768 kHz crystal input pin
8 NC
PA.11 I/O |General purpose digital I/O pin
I2C1_SCL I/0  [I’C1 clock pin
EBI_nRD O |EBI read enable output pin
9 6 SCO_RST O |SmartCard0 RST pin
SPI2_MOSIO I/O0 |SPI2 1% MOSI (Master Out, Slave In) pin
LCD_SEG9 O |LCD segment output 9 at LQFP64
LCD_SEG23 O |LCD segment output 23 at LQFP128
10 7 PA.10 I/0 |General purpose digital I/O pin
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Pin No.
LorP | LoFP | LOFP Pin Name TPin Description
i | | ype
128-pin| 64-pin | 48-pin

12C1_SDA I/0 |I*C1 data I/O pin
EBI_nWR O |EBI write enable output pin
SCO0_PWR O |SmartCard0O Power pin
SPI2_MISOO0 I/0  |SPI2 1% MISO (Master In, Slave Out) pin
LCD_SEGS8 O [LCD segment output 8 at LQFP64
LCD_SEG22 O |LCD segment output 22 at LQFP128
PA.9 I/0 |General purpose digital I/O pin
12C0_SCL I/0  [I”CO clock pin
SCO_DAT I/0 |SmartCard0 DATA pin(SCO_UART_RXD)

H ° SPI2_CLK I/10  |SPI2 serial clock pin
LCD_SEG7 O [LCD segment output 7 at LQFP64
LCD_SEG21 O [LCD segment output 21 at LQFP128
PA.8 I/0 |General purpose digital I/O pin
12C0_SDA 1/0 |I*CO data /O pin
SCO_CLK O |SmartCardO clock pin(SCO_UART_TXD)

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

e LCD_SEG19 O |LCD segment output 19 at LQFP128
PD.9 I/O |General purpose digital I/O pin

H LCD_SEG18 O |LCD segment output 18 at LQFP128
PD.10 I/O |General purpose digital I/O pin

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

1o LCD_SEG16 O |LCD segment output 16 at LQFP128
PD.12 /0 |General purpose digital I/O pin

o LCD_SEG15 O |LCD segment output 15 at LQFP128
PD.13 I/0 |General purpose digital I/O pin

e LCD_SEG14 O |LCD segment output 14 at LQFP128

19 10 PB.4 I/0 |General purpose digital I/O pin
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Pin No.
L Pin Name PRI Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin

UART1_RXD | UARTL1 Data receiver input pin
SCO0_CD | SmartCardO card detect pin
SPI2_SS0 I/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 |SmartCardO 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 I/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

2t 2 SPI2_MISOO0 I/0  |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/O |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 I/O0  |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

28 NC

29 16 VSS P |Ground
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Pin No.
LorP | LoFP | LOFP Pin Name TPin Description
i | | ype
128-pin| 64-pin | 48-pin

30 VSS P |Ground

31 VSS P |Ground

32 VSS P |Ground

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

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

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

36 PE.9 I/O |General purpose digital I/O pin
PE.8 I/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 I/O |General purpose digital I/O pin
UARTO_RXD | UARTO Data receiver input pin

24 21 SPI1_MOSIO I/0  |SPI1 1% MOSI (Master Out, Slave In) pin
LCD_SEG1 o tgg_cs(,je&rg)ent output 1 at LQFP64 (or as
LCD_SEG7 O |LCD segment output 7 at LQFP128
PB.1 I/O |General purpose digital I/O pin
UARTO_TXD O |UARTO Data transmitter output pin

45 29 SPI1_MISOO0 I/O0 |SPI1 1% MISO (Master In, Slave Out) pin
LCD_SEGO o tgg_csglg\gﬂ)ent outputt 0 at LQFP64 (or as
LCD_SEG6 O |LCD segment output 6 at LQFP128
PB.2 I/0 |General purpose digital I/O pin
UARTO_RTSn O |UARTO Request to Send output pin

e 2 EBI_nWRL O |EBI low byte write enable output pin
SPI1_CLK /0 |SPI1 serial clock pin
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Pin No.
L Pin Name PRI Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin

LCD_COM3 O |LCD common output 3 at LQFP64
LCD_SEG5 O [LCD segment output 5 at LQFP128
PB.3 I/0 |General purpose digital I/O pin
UARTO_CTSn | UARTO Clear to Send input pin
EBI_nWRH O |EBI high byte write enable output pin

4 2 SPI1_SSO0 /O |SPI1 1% slave select pin
LCD_COM2 O [LCD common output 2 at LQFP64
LCD_SEG4 O [LCD segment output 4 at LQFP128
PD.6 I/0 |General purpose digital I/O pin

e LCD_SEG3 O [LCD segment output 3 at LQFP128
PD.7 I/0 |General purpose digital I/O pin

* LCD_SEG2 O [LCD segment output 2 at LQFP128
PD.14 I/0 |General purpose digital 1/0O pin

S0 LCD_SEG1 o tgg_csgarg)ent output 1 at LQFP128 (or as
PD.15 I/O |General purpose digital I/O pin

51 LCD_SEGO o tgg_csg&rz)ent output 0 at LQFP128 (or as
PC.5 I/O |General purpose digital I/O pin

52 SPI0_MOSI1 I/0  [SPI0 2" MOSI (Master Out, Slave In) pin
LCD_COM3 O |LCD common output 3 at LQFP128
PC.4 /0 |General purpose digital I/O pin

53 SPI0_MISO1 I/0  [SPI0 2" MISO (Master In, Slave Out) pin
LCD_COM2 O |LCD common output 2 at LQFP128
PC.3 I/O |General purpose digital I/O pin
SPI0_MOSIO I/O  |SPIO 1% MOSI (Master Out, Slave In) pin
12S_DO I°S data output

54 25
SC1_RST SmartCard1 RST pin
LCD_COM1 LCD common output 1 at LQFP64
LCD_COM1 LCD common output 1 at LQFP128

55 26 PC.2 I/0 |General purpose digital I/O pin
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Pin No.
Pin Name Rl Description
LQFP | LQFP | LQFP Type serip
128-pin| 64-pin | 48-pin
SPI0_MISOO0 I/0  |SPIO 1% MISO (Master In, Slave Out) pin
12S_DiI I |1°S data input
SC1_PWR O |SmartCardl PWR pin
LCD_COMO O [LCD common output O at LQFP64
LCD_COMO O |LCD common output O at LQFP128
PC.1 I/0 |General purpose digital I/O pin
SPI0_CLK I/O |SPIO serial clock pin
12S_BCLK 1/0 |I?S bit clock pin
56 27 SC1_DAT I/O |SmartCardl DATA pin(SC1_UART_RXD)
LCD externl capacitor pin of charge pump circuit at
LCD_DH2 0 LOFP64
LCD externl capacitor pin of charge pump circuit at
LCD_DH2 o] LOFP128
PC.0 / MCLKO /0 Siﬁneral purpose digital 1/0 pin / Module clock output
SPI0_SSO0 I/O  |SPI0 1% slave select pin
12S_LRCLK I/0  [I?S left right channel clock
57| 28 SC1_CLK O |[SmartCard1 clock pin(SC1_UART TXD)
LCD externl capacitor pin of charge pump circuit at
LCD_DH1 o] LOFP64
LCD externl capacitor pin of charge pump circuit at
LCD_DH1 0 LOFP128
58 PE.6 I/0 |General purpose digital I/O pin
59 29 LCD_VLCD AO |LCD power supply pin
60 NC
61 PE.5 General purpose digital /0 pin
PB.11 I/O |General purpose digital I/O pin
PWM1_CHO /O |PWM1 ChannelO output
T™M3 O |Timer3 external counter input
62 | 30 SC2_DAT /0 |SmartCard2 DATA pin(SC2_UART_RXD)
SPI0_MISO0 I/O  |SPIO 1% MISO (Master In, Slave Out) pin
LCD Unit voltage for LCD charge pump circuit at
LCD_V1 0 LOFP64
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Pin No.
L Pin Name PRI Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin

LCD V1 o thPLngét voltage for LCD charge pump circuit at
PB.10 I/0 |General purpose digital I/O pin
SPIO_SS1 1/0 |SPI0 2" slave select pin
T™M2 O |Timer2 external counter input

63 31 SC2_CLK O |SmartCard2 clock pin(SC2_UART_TXD)
SPI10_MOSIO I/0  |SPIO 1% MOSI (Master Out, Slave In) pin
LCD_V2 O |LCD driver biasing voltage at LQFP64
LCD_V2 O |LCD driver biasing voltage at LQFP128
PB.9 I/0 |General purpose digital I/O pin
SPI1_SS1 /0 |SPI1 2" slave select pin
T™1 O |Timerl external counter input

64 32 SC2_RST O |[SmartCard2 RST pin
INTO | External interruptO input pin
LCD_V3 O |LCD driver bhiasing voltage at LQFP64
LCD_V3 O |LCD driver biasing voltage at LQFP128
PE.4 I/O |General purpose digital I/O pin

® SPI0_MOSIO I/0  |SPIO 1% MOSI (Master Out, Slave In) pin
PE.3 I/O |General purpose digital I/O pin

® SPI0_MISO0 I/O  |SPIO 1% MISO (Master In, Slave Out) pin
PE.2 I/O |General purpose digital I/O pin

o7 SPI0_CLK I/0 |SPIO serial clock pin
PE.1 I/O |General purpose digital I/O pin

68 PWM1_CH3 /O |PWM1 Channel3 output
SPI0_SS0 I/O  |SPIO0 1% slave select pin
PE.O I/O |General purpose digital I/O pin

69 PWM1_CH2 /O |PWM1 Channel2 output
12S_MCLK O |I%S master clock output pin
PC.13 I/0 |General purpose digital I/O pin

70 SPI1_MOSI1 I/0  [SPI1 2" MOSI (Master Out, Slave In) pin
PWM1_CH1 O |PWM1 Channell output

Dec 04, 2013 Page 94 of 288 Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T
Pin No.
LorP | LoFP | LOFP Pin Name TPin Description
i | | ype
128-pin| 64-pin | 48-pin

SNOOPER | Snooper pin
INT1 | External interrupt 1 input pin
12C0_SCL O |I*CO clock pin
PC.12 I/0 |General purpose digital I/O pin
SPI1_MISO1 I/0 |SPI1 2" MISO (Master In, Slave Out) pin

71 PWM1_CHO O |PWM1 ChannelO output
INTO | External interruptO input pin
I2C0_SDA I/0  [I’CO data I/O pin
PC.11 I/0 |General purpose digital I/O pin
SPI1_MOSIO I/0  |SPI1 1% MOSI (Master Out, Slave In) pin

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

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

74 35
I2C1_SCL I/0  [I”C1 clock pin
LCD_SEG29 O |LCD segment output 29 at LQFP64
PC.8 I/O |General purpose digital I/O pin
SPI1_SS0 I/0 |SPI1 1% slave select pin

75 36 EBI_MCLK O |EBI external clock output pin
12C1_SDA I/0 [I’C1 data I/O pin
LCD_SEG28 O |LCD segment output 28 at LQFP64
PA.15 I/O |General purpose digital I/O pin
PWMO_CH3 /O |PWMO Channel3 output
12S_MCLK O |I%S master clock output pin

76 37
TC3 | Timer3 capture input
SCO0_PWR SmartCard0 Power pin
UARTO_TXD UARTO Data transmitter output pin
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Pin No.
Pin Name PRI Description
LQFP | LQFP | LQFP Type P
128-pin| 64-pin | 48-pin

LCD_SEG27 O [LCD segment output 27 at LQFP64
PA.14 I/0 |General purpose digital I/O pin
PWMO_CH2 /O |PWMO Channel2 output
EBI_AD15 I/O |EBI Address/Data bus bit15

77 38
TC2 | Timer2 capture input
UARTO_RXD | UARTO Data receiver input pin
LCD_SEG26 O [LCD segment output 26 at LQFP64
PA.13 I/0 |General purpose digital I/O pin
PWMO_CH1 /O |PWMO Channell output
EBI_AD14 I/O |EBI Address/Data bus bit14

78 39
TC1 | Timerl capture input
12C0_SCL 110 |I*CO clock pin
LCD_SEG25 O [LCD segment output 25 at LQFP64
PA.12 I/0 |General purpose digital I/O pin
PWMO_CHO /O |PWMO ChannelO output
EBI_AD13 I/0 |EBI Address/Data bus bit13

79 40
TCO | Timer0 capture input
12C0_SDA I/0  |I°CO data I/O pin
LCD_SEG24 O |LCD segment output 24 at LQFP64
ICE_DAT I/O |Serial Wired Debugger Data pin

80 41 PF.0 I/O |General purpose digital I/O pin
INTO | External interruptO input pin
ICE_CLK | Serial Wired Debugger Clock pin
PF.1 I/O |General purpose digital I/O pin

81 42
FCLKO O |Frequency Divider output pin
INT1 | External interruptl input pin

82 NC

Power supply for I/O ports and LDO source for

83 VDb P internal PLL and digital circuit

84 NC

85 VSS P |Ground

Dec 04, 2013 Page 96 of 288 Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

NUVYOTON
r»;3§$;:-meme—-——e— — —m— e e e_ _ T
Pin No.
LorP | LoFP | LOFP Pin Name TPin Description
i . . ype
128-pin| 64-pin | 48-pin

86 VSS P |Ground

87 43 AVSS AP [Ground Pin for analog circuit

88 AVSS AP |Ground Pin for analog circuit
PA.O I/0 |General purpose digital I/O pin

89 44 ADO Al |ADC analog inputO
SC2_CD | SmartCard2 card detect
PA.1 I/0 |General purpose digital I/O pin

90 45 AD1 Al |ADC analog inputl
EBI_AD12 I/O |EBI Address/Data bus hit12
PA.2 I/0 |General purpose digital I/O pin
AD2 Al |ADC analog input2

91 46 EBI_AD11 I/0 |EBI Address/Data bus bit11
UART1_RXD | UART1 Data receiver input pin
LCD_SEG23* AO [LCD segment output 23 at LQFP64
PA.3 I/0 |General purpose digital I/O pin
AD3 Al |ADC analog input3

92 a7 EBI_AD10 I/0 |EBI Address/Data bus bit10
UART1_TXD O |UART1 Data transmitter output pin
LCD_SEG22* AO |LCD segment output 22 at LQFP64
PA.4 I/O |General purpose digital I/O pin
AD4 Al |ADC analog input4
EBI_AD9 I/0 |EBI Address/Data bus bit9

93 48 SC2_PWR O |SmartCard2 Power pin
12C0_SDA I/0  [1CO data I/O pin
LCD_SEG21* AO |LCD segment output 21 at LQFP64
LCD_SEG39* AO |LCD segment output 39 at LQFP128
PA.5 /0 |General purpose digital I/O pin
AD5 Al |ADC analog input5

94 49 EBI_ADS8 /0 |EBI Address/Data bus hit8
SC2_RST O |SmartCard2 RST pin
12C0_SCL 1/0  [ICO clock pin
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Pin No.
L Pin Name PRI Description
QFP | LQFP | LQFP Type
128-pin| 64-pin | 48-pin

LCD_SEG20* AO [LCD segment output 20 at LQFP64
LCD_SEG38* AO [LCD segment output 38 at LQFP128
PA.6 I/0 |General purpose digital I/O pin
AD6 Al |ADC analog input6
EBI_AD7 /O |EBI Address/Data bus bit7
TC3 | Timer3 capture input

95 50
SC2_CLK SmartCard2 clock pin(SC2_UART_TXD)
PWMO_CH3 PWMO Channel3 output
LCD_SEG19* AO [LCD segment output 19 at LQFP64
LCD_SEG37* AO [LCD segment output 37 at LQFP128
PA.7 I/0 |General purpose digital I/O pin
AD7 Al |ADC analog input7
EBI_AD6 I/0 |EBI Address/Data bus bit6

96 TC2 | Timer2 capture input
SC2_DAT /O |SmartCard2 DATA pin(SC2_UART_RXD)
PWMO_CH2 O |PWMO Channel2 output
LCD_SEG36* AO |LCD segment output 36 output at LQFP128

97 51 VREF AP |Voltage reference input for ADC

98 NC

99 52 AVDD AP |Power supply for internal analog circuit
PD.O I/O |General purpose digital I/O pin
UART1_RXD | UARTL1 Data receiver input pin

100 SPI2_SS0 I/0  |SPI2 1% slave select pin
SC1_CLK O |SmartCard1l clock pin(SC1_UART_TXD)
ADS8 Al |ADC analog input8
PD.1 /0 |General purpose digital I/O pin
X1 O |UART1 Data transmitter output pin

101 SPI2_CLK I/0 |SPI2 serial clock pin
SC1_DAT I/0 |SmartCard1l DATA pin(SC1_UART_RXD)
AD9 Al |ADC analog input9
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Pin No.
LorP | LoFP | LOFP Pin Name TPin Description
i | | ype
128-pin| 64-pin | 48-pin

PD.2 I/0 |General purpose digital I/O pin
UART1_RTSn O |UART1 Request to Send output pin
12S_LRCLK I/0 |I?S left right channel clock

102 SPI2_MISO0 /O |SPI2 1 MISO (Master In, Slave Out) pin
SC1_PWR O |SmartCardl Power pin
AD10 Al |ADC analog input10
PD.3 I/0 |General purpose digital I/O pin
UART1_CTSn I UART1 Clear to Send input pin
12S_BCLK I/0  |I?S bit clock pin

103
SPI2_MOSIO I/0  |SPI2 1% MOSI (Master Out, Slave In) pin
SC1_RST O |[SmartCardl RST pin
AD11 Al |ADC analog inputll

104 NC
PD.4 I/0 |General purpose digital I/O pin
12S_DI I |1?S data input

105 SPI2_MISO1 I/0 |SPI2 2" MISO (Master In, Slave Out) pin
SC1 CD | SmartCard1 card detect
LCD_SEG35 AO |LCD segment output 35 at LQFP128
PD.5 I/O |General purpose digital I/O pin
12S_DO O |I?S data output

106
SPI2_MOSI1 I/0 [SPI2 2" MOSI (Master Out, Slave In) pin
LCD_SEG34 AO |LCD segment output 34 at LQFP128
PC.7 I/O |General purpose digital I/O pin
DA1_OUT AO |DAC 1 output
EBI_AD5 I/0 |EBI Address/Data bus hit5

107 53
TC1 | Timerl capture input
PWMO_CH1 O |PWM1 Channell output
LCD_SEG17* AO |LCD segment output 17 at LQFP64
PC.6 I/0 |General purpose digital I/O pin

108 54 DAO_OUT | |DACO output
EBI_AD4 /O |EBI Address/Data bus bit4
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Pin No.
Pin Name PRI Description
LQFP | LQFP | LQFP Type P
128-pin| 64-pin | 48-pin
TCO | TimerO capture input
SC1_CD SmartCard1 card detect pin
PWMO_CHO O |PWMO ChannelO output
PC.15 I/0 |General purpose digital 1/0O pin
EBI_AD3 /O |EBI Address/Data bus bit3
TCO | TimerO capture input
109 55
PWM1_CH2 O |PWM1 Channell output
LCD_SEG16 AO [LCD segment output 16 at LQFP64
LCD_SEG33 AO |LCD segment output 33 at LQFP128
PC.14 I/0 |General purpose digital I/O pin
EBI_AD2 I/0 |EBI Address/Data bus bit2
110 56 PWM1_CH3 I/0 [PWM1 Channel3 output
LCD_SEG15 AO [LCD segment output 15 at LQFP64
LCD_SEG32 AO [LCD segment output 32 at LQFP128
PB.15 I/O |General purpose digital I/O pin
INT1 | External interruptl input pin
SNOOPER | Snooper pin
111 57
SC1 CD | SmartCard1 card detect
LCD_SEG14 AO |LCD segment output 14 at LQFP64
LCD_SEG31 AO |LCD segment output 31 at LQFP128
112 NC
XT1_IN O |External 4~24 MHz crystal output pin
113 58
PF.3 I/O |General purpose digital I/O pin
XT1_OUT | External 4~24 MHz crystal input pin
114 59
PF.2 I/O |General purpose digital I/O pin
115 NC
External reset input: Low active, set this pin low reset
116 60 nRESET : chip to initial state. With internal pull-up.
117 61 VSS P |Ground
118 VSS P |Ground
119 NC
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Pin No.
LorP | LoFP | LOFP Pin Name TPin Description
i . . ype
128-pin| 64-pin | 48-pin

120 | 62 VoD P lintornal PLL snd digial orout

121 NC
PF.4 I/0 |General purpose digital I/O pin

122 12C0_SDA I/0 |I*CO data /O pin
PF.5 I/0 |[Digital GPI/O pin

123
12C0_SCL I/0  |I°CO clock pin

124 VSS P |Ground

125 63 PVSS I/O |PLL Ground
PB.8 I/0 |General purpose digital I/O pin
STADC | ADC external trigger input.
TMO | Timer0Q external counter input

126 64 INTO | External interruptO input pin
SC2_PWR O |SmartCard2 Power pin
LCD_SEG13 AO [LCD segment output 13 at LQFP64
LCD_SEG30 AO |LCD segment output 30 at LQFP128
PE.15 I/O |General purpose digital I/O pin

et LCD_SEG29 O |LCD segment output 29 at LQFP128
PE.14 I/O |General purpose digital I/O pin

120 LCD_SEG28 O |LCD segment output 28 at LQFP128

Note:

1. Pin Type: I=Digital Input, O=Digital Output; Al=Analog Input; AO=Analog Output; P=Power Pin; AP=Analog Power

2. *:OQutput voltage for ADC/LCD shared pins cannot be higher than VDD because these pins are without 5V tolerance.
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4 BLOCK DIAGRAM

4.1 Nanol00 Block Diagram

FLASH Cortex-M0 p| C_—mRe
L
EBI 13223/}?;/ 42 MHz DMA CLK_CTL -
[ HRC ]
1.8V LDO
(input: 1.8 ~ 3.6V)
POR (1.8V)
BOD (1.7/2.0/2.5 V)
ISP 4KB SIRLn GPIO
16/8 KB BCDEF
[ 2C [ 260 | L
PWM 1 ] PWMO ] ll_12boac
_ 1.8/2.5V REF
[l Timer 2/3]] [l Timer 0/1]
H UART1 | B UARTO |} TEMP Sensor
§ SPI 1 I ; SPI O I
2S ] 0 spi2 [
i RIC |
[ woT |
] Peripherals with PDMA
NOTE: BOD can wake up system.
External interrupts, included in GPIO, can wake up system, too. Peripherals with wake-up

Dec 04, 2013

Figure 4-1 NuMicro™ Nano100 Block Diagram
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4.2 NanollO Block Diagram

X ]
FLASH p| Cme——
EBI 123/64/ C;’;ex"\"o DMA CLK_CTL L
MHz L HXT
32 KB
[ HRC ]
1.8V LDO
(input: 1.8 = 3.6V)
POR (1.8V)
BOD (1.7/2.0/2.5 V)
ISP 4KB SRAM GPIO
16/8 KB .B,C,D,E,F
,
Il 12C1 3 12C 0 I
PWM 1 I PWM 0 I I
1.8/2.5V REF
[] Timer 2/3 ] [l Timer 0/1 ] __
d UART T I 5‘ UART 0 I TEMP Sensor
[l spi1 [ I spio [ LCD Booster
s ] ispiz | CD LCD COMSEG
i RTC | 4x40/6x38
g wor
eripherals wit
Peripherals with PDMA
NOTE: BOD can wake up system.
External interrupts, included in GPIO, can wake up system, too. Peripherals with wake-up

Figure 4-2 NuMicro"™ Nano110 Block Diagram
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4.3 Nanol120 Block Diagram

IS 4 —
FLASH p| C—Rc
EBI 123/64/ Cortex-M0 DMA CLK_CTL L
32 KB 42 MHz L HXT
[ HRC ]
1.8V LDO
(input: 1.8 ~ 3.6V)
POR (1.8V)
BOD (1.7/2.0/2.5 V)
ISP 4KB SRAM GPIO
16/8 KB ,B,C,D,E,F
Y
PWM 1 [ PWMO T[]
1.8/2.5V REF
[ Timer 2/3T] [{ Timer 0/1 []
[l UART 1 [] [ UARTO [] TEMP Sensor
] I spio [
__12s []
I RTC | [JUSB -5128]] USB PHY
I woT |
[] Peripherals with PDMA
NOTE: BOD can wake up system.
External interrupts, included in GPIO, can wake up system, too. Peripherals with wake-up

Figure 4-3 NuMicro"™ Nano120 Block Diagram
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4.4 Nanol30 Block Diagram

FLASH Cortex-M0 p| T_—mRe
EBI 123/64/ DMA CLK_CTL L
32 KB 42 MHz L HXT
— c—
1.8V LDO
(input: 1.8 ~ 3.6V)
POR (1.8V)
BOD (1.7/2.0/2.5 V)
ISP 4KB SRAM % GPIO
16/8 KB .B,C,D,E,F
5 12C 1 _ I
PWM 1 I PWM 0 I I bDAC
1.8/2.5V REF
[l Timer 2/3]] [l Timer 0/1]
f UART 1 ] f UARTO i TEMP Sensor
i sPi1 [ 1 sPio ] LCD Booster
s ] §_spiz ] T
i RTC | fusB -5128]] tﬁggﬁf
| ___USBPHY |
i wor
] Peripherals with PDMA
NOTE: BOD can wake up system.
External interrupts, included in GPIO, can wake up system, too. Peripherals with wake up

Figure 4-4 NuMicro™ Nano130 Block Diagram
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5 FUNCTIONAL DESCRIPTION

5.1 Memory Organization

5.1.1 Overview

The Nanol00 provides 4G-byte addressing space. The memory locations assigned to each on-
chip modules are shown in following. The detailed register definition, memory space, and
programming detailed will be described in the following sections for each on-chip module. The
Nanol100 series only supports little-endian data format.

5.1.2 Memory Map
The memory locations assigned to each on-chip controllers are shown in the following table.

Address Space Token Modules

Flash & SRAM Memory Space

0x0000_0000 — 0x0001_FFFF FLASH_BA FLASH Memory Space (128KB)

0x2000_0000 — 0x2000_3FFF SRAM_BA SRAM Memory Space (16KB)

0x6000_0000 --- 0x6001_FFFF EXTMEM_BA External Memory Space(128KB)

AHB Modules Space (0x5000_0000 — 0x501F_FFFF)

0x5000_0000 — 0x5000_01FF GCR_BA System Management Control Registers
0x5000_0200 — 0x5000_02FF CLK_BA Clock Control Registers

0x5000_0300 — 0x5000_03FF INT_BA Interrupt Multiplexer Control Registers
0x5000_4000 — 0x5000_7FFF GPIO_BA GPIO Control Registers

0x5000_8000 — 0x5000_BFFF DMA_BA DMA Control Registers

0x5000_C000 — 0x5000_FFFF FMC_BA Flash Memory Control Registers
0x5001_0000 — 0x5001_O0O3FF EBI_BA External Bus Interface Control Registers

APB1 Modules Space (0x4000_0000 ~ 0x400F_FFFF)

0x4000_4000 — 0x4000_7FFF WDT_BA Watchdog Timer Control Registers

0x4000_8000 — 0x4000_BFFF RTC_BA Real Time Clock (RTC) Control Register

0x4001_0000 — 0x4001_3FFF TMRO1_BA Timer0 and Timerl Control Registers

0x4002_0000 — 0x4002_3FFF 12C0_BA 12CO Interface Control Registers

0x4003_0000 — 0x4003_3FFF SPI0O_BA SPI0 with Master/Slave function Control Registers
0x4004_0000 — 0x4004_3FFF PWMO_BA PWMO Control Registers

0x4005_0000 — 0x4005_3FFF UARTO_BA UARTO Control Registers

0x4006_0000 — 0x4006_3FFF USBD_BA USB FS device Controller Registers
0x400A_0000 — 0x400A_3FFF DAC_BA Digital-Analog-Converter (DAC) Control Registers
0x400B_0000 — 0x400B_3FFF LCD_BA LCD Control Registers
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0x400D_0000 — 0x400D_3FFF SPI2_BA SPI2 with Master/Slave function Control Registers

0x400E_0000 — 0x400E_3FFF ADC12_BA 12-bit Analog-Digital-Converter (ADC12) Control

Registers

APB2 Modules Space (0x4010_0000 ~ 0x401F_FFFF)

0x4011_0000 — 0x4011_3FFF TMR23_BA Timer2 and Timer3 Control Registers
0x4012_0000 — 0x4012_3FFF 12C1_BA I°C1 Interface Control Registers

0x4013_0000 — 0x4013_3FFF SPI1_BA SPI1 with Master/Slave function Control Registers
0x4014_0000 — 0x4014_3FFF PWM1_BA PWML1 Control Registers

0x4015_0000 — 0x4015_3FFF UART1_BA UART1 Control Registers

0x4019_0000 — 0x4019_3FFF SCO0_BA SmartCard0 Control Registers

0x401A_0000 — 0x401A_3FFF 12S_BA I°S Control Registers

0x401B_0000 — 0x401B_3FFF SC1_BA SmartCard1 Control Registers

0x401C_0000 — 0x401C_3FFF SC2_BA SmartCard2 Control Registers

System Control Space (OxEO00_EO00 ~ 0XxEO00_EFFF)

0xXE000_EO010 — OXEOOO_EOFF SCS_BA System Timer Control Registers
OxXE000_E100 — OXEOOO0_ECFF SCS_BA External Interrupt Controller Control Registers
0OxEO00_EDOO — OXxEO00_EDS8F SCS_BA System Control Registers

5.2 Nested Vectored Interrupt Controller (NVIC)

5.2.1 Overview

The Cortex-MO0 provides an interrupt controller as an integral part of the exception mode, named
as “Nested Vectored Interrupt Controller (NVIC)”. It is closely coupled to the processor kernel and
provides following features:

5.2.2 Features
Nested and Vectored interrupt support

Automatic processor state saving and restoration

Dynamic priority changing

Reduced and deterministic interrupt latency

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

When any interrupts is accepted, the starting address of the interrupt service routine (ISR) is
fetched from a vector table in memory. There is no need to determine which interrupt is accepted
and branch to the starting address of the correlated ISR by software. While the starting address is
fetched, NVIC will also automatically save processor state including the registers “PC, PSR, LR,
RO~R3, R12” to the stack. At the end of the ISR, the NVIC will restore the mentioned registers
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from stack and resume the normal execution. Thus it will take less and deterministic time to
process the interrupt request.

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

For more detailed information, please refer to the “ARM® Cortex™-M0O Technical Reference
Manual” and “ARM® v6-M Architecture Reference Manual”.

5.2.3 Exception Model and System Interrupt Map

The following table lists the exception model supported by Nano100 serials. Software can set four
levels of priority on some of these exceptions as well as on all interrupts. The highest user-
configurable priority is denoted as “0” and the lowest priority is denoted as “3”. The default priority
of all the user-configurable interrupts is “0”. Note that priority “0” is treated as the fourth priority on
the system, after three system exceptions “Reset”, “NMI” and “Hard Fault”.

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 5-1 Exception Model

Vector |Interrupt Number

b o ) Interrupt Name [Source IP |Interrupt Description
Number |(Bit in Interrupt Registers)

0~15 |- - - System exceptions

Brown-out low voltage

16 0 BOD_INT Brown-out detected interrupt

17 1 WDT_INT WDT Watchdog Timer interrupt

External signal interrupt

18 2 EINTO GPIO from PB.14 pin

External signal interrupt
19 3 EINT1 GPIO from PB.15 pin
20 4 GPABC_INT  |GPIO External signal interrupt
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\N/ector Int-er-rupt Number ) Interrupt Name [Source IP |Interrupt Description
umber |(Bit in Interrupt Registers)
from PA[15:0]/
PB[13:0/PC[15:0]
2 5 GPDEFINT |GPI0 |00 P18 0P
22 6 PWMO_INT PWMO PWMO interrupt
23 7 PWMZ1_INT PWM1 PWMZ1interrupt
24 8 TMRO_INT TMRO TimerO interrupt
25 9 TMRL1_INT TMR1 Timerl interrupt
26 10 TMR2_INT TMR2 Timer2 interrupt
27 11 TMR3_INT TMR3 Timer3 interrupt
28 12 UARTO_INT UARTO UARTO interrupt
29 13 UART1_INT UART1 UART1 interrupt
30 14 SPIO_INT SPIO SPIO interrupt
31 15 SPIL_INT SPI1 SPI1 interrupt
32 16 SPI2_INT SPI2 SPI2 interrupt
33 17 IRC_INT IRC IRC TRIM interrupt
34 18 [2CO_INT 12CO I°CO interrupt
35 19 [2C1_INT 12C1 I°’C1 interrupt
36 20 SC2_INT SC2 Smart Card2 interrupt
37 21 SCO_INT SCO Smart CardO interrupt
38 22 SC1_INT SC1 Smart Cardl interrupt
39 23 USB_INT UsBD USB FS Device interrupt
41 25 LCD_INT LCD LCD interrupt
42 26 DMA_INT DMA DMA interrupt
43 27 12S_INT I°s I°S interrupt
Clock controller interrupt for
44 28 PD_WU_INT |CLKC chip wake-up from power-
down state
45 29 ADC_INT ADC ADC interrupt
46 30 DAC_INT DAC DAC interrupt
47 31 RTC_INT RTC Real time clock interrupt

Table 5-2 System Interrupt Map
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5.2.4 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.

Vector Table Word Offset Description

0 SP_main — The Main stack pointer

Vector Number Exception Entry Pointer using that Vector
Number

Table 5-3 Vector Table Format

5.2.5 Operation Description

The 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.

The 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.

The 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.

5.3 System Manager

5.3.1 Overview

System manager mainly controls the power modes, wake-up source, system resets and system
memory map. It also provides information about product ID, chip reset, IP reset, and multi-function pin
control.

5.3.2 Features
® Power modes and wake-up sources

®  System resets

®  System Memory Map

®  System manager registers for :
€ Product ID
€ Chip and IP reset
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€  Multi-functional pin control
5.3.3 Functional Description

5.3.3.1 Power modes and Wake-up sources
There are several power modes in this chip, depending on the clock status (ON or OFF).

Clocks:
®  External 32.768 kHz Low Speed Crystal (LXT)
®  External 4~ 24 MHz High Speed Crystal (HXT)
® Internal RC 12 MHz High Speed Oscillator Clock (HIRC)
® Internal 10 kHz Low Speed Oscillator Clock (LIRC)
Power Modes:
® Normal mode: CPU runs normally and all clocks ON.
® |dle mode: CPU entered sleep mode. CPU clock stops and other clocks ON.
® Power-down mode: All clocks stop, except LXT and LIRC, and SRAM retention

After chip enters power down, the following wake-up sources can wake chip up to Normal mode
and list the condition about how to enter pown-down mode again for each peripheral.

Wake-up .
Wake-up condition [System can enter Power-down mode:
Source
External
- After software writes 1 to clear the GPIOX_ISRC hit.
Interrupts
Data wake-up Immediately after wake-up.
UART
CTSn wake-up Requiring 2 UART_CLK after wake-up.
GPIO - After Software writes 1 to clear the GPIOx_ISRC hit.
RTC - Requiring 1 RTC_CLK (about 30 us) after wake-up.
UsB - Immediately after wake up
SPI - After SPI slave clock goes from high to low.
After software sets timer TMRx_ISR[SW_RST] (software reset)
TMRX_ISR[TCAP_IS] or software writes 1 to clear TMRXx_ISR[TCAP_IS].
Timer
After software sets timer TMRx_ISR[SW_RST] (software reset)
TMRX_ISR[TMR_IS] or software writes 1 to clear TMRX_ISR[TMR_IS].
wWDT - Immediately after wake-up.
BOD i After voltage is raised higher than target voltage or
BOFx_INT_EN is set to low.
12C - Immediately after wake-up.

Table 5-4 Condition of Entering Power-down Mode Again Table
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System reset released

Normal Mode
CPU clock ON

HXT, HIRC, LXT, LIRC, HCLK, PCLK ON

Flash power ON

Wake up events

1. PWRCTL[PD_EN] high
occur

Interrupts occur 2. CPU executes WFI

CPU executes WFI

idle Mode
CPU clock OFF
HXT, HIRC, LXT, LIRC, HCLK, PCLK ON
Flash power ON

Power down Mode
CPU clock OFF
HXT, HIRC, HCLK, PCLK OFF
Flash power ON

Figure 5-1 Power Modes

Register Normal Mode |ldle Mode Power-down Mode

Wake-up time to Normal mode|- - 7us: from wake-up event to
first CPU core valid clock
10u_s: from inter_rupt evgnt
to interrupt service routine
first instruction.

HXT (4~24 MHz XTL) ON ON -

HIRC (12 MHz OSC) ON ON -

LXT (32 kHz XTL) ON ON ON/OFF!

LIRC (10 kHz OSC) ON ON ON/OFF?

PLL ON ON -

LDO ON ON ON

CPU ON - -

HCLK/PCLK ON ON -

SRAM retention ON ON ON

FLASH® ON ON ON

GPIO ON ON -

DMA ON ON -

12C ON ON -

PWM4 ON ON -

TIMER® ON ON -
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UART ON ON -
SPI ON ON -
RTC ON ON ON/OFF*
WDT ON ON ON/OFF®
USB ON ON -
LCD ON ON ON/OFF®
12S ON ON :
ADC ON ON :
DAC ON ON :

Table 5-5 IP clock ON/OFF in Power Modes
1. LXT (32 kHz XTL) ON or OFF is depended on SW setting in run mode
2. LIRC (10 kHz OSC) ON or OFF is depended on S/W setting in run mode
3. RTC can work if 32 kHz XTL is ON
4. WDT can work if 10 k Hz OSC is ON.
5. LCD can work if 32 kHz XTL is ON.

Note: If CPU clock is not from HIRC (12 MHz RC oscillator), users must enable HIRC before entering
Power-down mode to avoid wake-up fail. The power-down circuit will automatically disable HIRC in
Power-down mode to save power consumption. Users can disable HIRC after wake-up to Normal
mode to reduce extra current consumption if HIRC is not needed anymore in Normal mode.

5.3.3.2 System Resets

The system reset includes the events listed bellow. These reset events can be read by the
RST_SRC register.

® Power-on Reset (POR)
Brown-out Reset (BOD)

Low level on the nRESET pin
Watchdog Timer Time-out Reset
Cortex-M0 MCU Reset

5.3.3.3 Auto-trim

This chip supports auto-trim function: the HIRC trim (12 MHz RC oscillator), according to the
accurate LXT (32.768 kHz crystal oscillator), automatically gets accurate HIRC output frequency,
0.25% deviation within all temperature ranges. For instance, PLL needs an accurate 12 MHz input
clock to output 48 MHz clock in USB applications. In such case, if users do not want to use 12
MHz HXT as PLL input clock, they need to solder 32.768 kHz crystal in system, and set the HIRC
target output clock to 12 MHz by setting HIRCTRIMCTL[TRIM_SEL] to “10”, and the auto-trim
function will be enabled. It is recommended to set both TRIM_LOOP and TRIM_RETRY_CNT to
“11” to get better results.
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5.4 Clock Controller

5.4.1 Overview

The clock controller generates clocks for the whole chip, lincluding system clocks (CPU clock,
HCLKx, and PCLKx) and all peripheral engine clocks. HCLKx means AHB bus clock for
peripherals on AHB bus. PCLKx means APB bus clock for peripherals on APB bus. The clock
controller also implements the power control function with the individually clock ON/OFF control,
clock source selection and a 4-bit clock divider. The chip will not enter power-down mode until
CPU sets the power down enable bit (PD_EN) and CPU executes the WFI instruction. In the
Power-down mode, clock controller turns off the external high frequency crystal, internal high
frequency oscillator, and system clocks (CPU clock, HCLKx, and PCLKXx) to reduce the power
consumption to minimum.

5.4.2 Features
®  Generates clocks for system clocks and all peripheral engine clocks.

® Each peripheral engine clock can be turned on/off.

® High frequency crystal, internal high frequency oscillator, and system clocks will be
turned off when chip is in Power-down mode.
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5.4.3 Block Diagram

USB_EN USB_CLK
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fm—m—m————— ————— L D
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SPI_EN SPIx_CLK
ADC_EN ADC_CLK
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SCx_CLK
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UARTx_EN UARTx_CLK

v
I

I

i

. _______ +UART_N
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! 125_EN 125_CLK
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|
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-t TMRx_EN TMRx_CLK
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+
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| EXT_TMR ! PWMx_EN

T PWMx_CLK
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|

|

|

|

I

|

| - - ST_CLK

TICK_EN . (system tick clock)
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: FCLK
»

HCLKx

________________ —d HCLKx_EN
+HCLK_N
- — PCLKx

PCLKx_EN

i
‘ WDT_EN WWDT_CLK
! +2048 .
i
L= LCD_CLK
L A LCD*“‘“D-*»
I
|
1
I

PLL |

WDT_EN D WDT_CLK

NOTE:
1. HCLKx is clock for AHB peripherals, such as GPIO, SRAM, PDMA, and EBI.

Please refer to AHBCLK register for detail. LIRC : 10KHz
2. PCLKx is clock for APB peripherals. Please refer to APBCLK register for detail. '_
3. SPI clock divider is from SPI control register(SPIx_CLKDIV[DIVIDER1]) LXT :32KHz

HIRC : 12MHz
HXT :47 24MHz

Figure 5-2 Clock Controller Block Diagram

5.4.4 Functional Description

5.4.4.1 The clock controller consists of 5 sources as listed below:
® 32768 low speed external crystal (LXT)

® 4~ 24 MHz high speed external crystal (HXT)
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® One programmable PLL FOUT (PLL source consists of HXT and HIRC)
® 12 MHz high speed internal RC oscillator (HIRC)
® 10 kHz low speed internal RC oscillator (LIRC)

5.4.4.2 Peripheral engine clocks

Each peripheral engine clock has different Clock Source switching setting. Please refer to the
CLKSEL1 and CLKSEL?2 description.

HXT LXT HIRC LIRC PCLK/HCLK |PLL Ext. Pin
LCD - Yes - Yes - - -
™ Yes Yes Yes Yes - - Yes
PWM Yes Yes Yes - - Yes -
ADC Yes Yes Yes - - Yes -
UART Yes Yes Yes - - Yes -
SC Yes - Yes - - Yes -
I°’s Yes - Yes - - Yes -
SPI - - Yes - - Yes -
1°Cc - - - - Yes - -
USB - - - - - Yes -

Table 5-6 Peripheral Engine Clocks

5.4.4.3 Clocks in Power-down Mode

When chip enters Power-down mode, system clocks (CPU clock, HCLKx, and PCLKx), HXT,
HIRC will be disabled directly. LXT and LIRC could be still active in Power-down mode if CPU
does not disable these clocks before entering Power-down mode. IP engine clock could be still
active in Power-down mode if IP adopts LXT or LIRC and LXT or LIRC does not be disabled
respectively.

5.4.4.4 Frequency Divider Output

This device is equipped a power-of-2 frequency divider which is composed by16 chained divide-
by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one multiplexer is
reflected to GPIOB.12/GPIOF.1. Therefore there are 16 options of power-of-2 divided clocks with
the frequency from Fin/2”1 to Fin/2"16 where Fin is input clock frequency to the clock divider.

The output formula is Fout = Fin/2°(N+1), where Fin is the input clock frequency, Fout is the clock
divider output frequency and N is the 4-bit value in FSEL (FRQDIV[3:0]).

When FDIV_EN (FRQDIV[4]) is set to high, the rising transition of FDIV_EN will reset the chained
counter and then chained counter starts to count. When FDIV_EN (FRQDIV[4]) is written with
zero, the chained counter continuously runs till divided clock reaches low state and stay in low
state.
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FRQDIV_S( CLKSEL2[3:2])

FDIV_EN( APBCLK8])

__HIRC 44 \—» FRQDIV CLK

LXT

HXT

Figure 5-3 Clock Sources of Frequency Divider

FDIV_EN( FRQDIV4])

0 to1
Reset Clock 16 chained
Dividel ..
divide-by-2 counter
FRQDNNV_CLK
102 | 2| 1z 11215 | 1/216
[ \ I "000)
\ |_004
I 16t01 PB.12/PF.1
| gl MUX
119,
-
T GPIOB12_DOUT or
GPIOF1_DOUT
FSEL(FRQDIV[3:0])

PB12_MFP Or PF1_MFP = 3'b100

Figure 5-4 Frequency Divider Block Diagram
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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 I/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
¢ Standby mode

® Up to 12 external analog input channels (channel0 ~ channelll), and 6 internal
channels (channell2~channell7) converting six voltage sources, including DACO,
DAC1, 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 humbered 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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5.5.3 Block Diagram

PAO ADCO 50000 ]AVDD
ADC1 AVDD (1.8~3.6V)
PAl 5'b0000:
ADC_VREFP | ,,,1l INt_VREF
o 0o o
VREF [
ADC11
PD3 _] - 5'h0101: L] VREF
ADC14
Temp Sensol
Int_VREF—ADC15 12D SAR ADC ADC REFSEL[1:0]
avop ———ADCIG |
avss —ADCLT
Int_VREF
ADCL2 EXT_MODE|
Int_ VREF Int_VREF o ot
ADC13 25V/1.8V o
-~ o AVDD
DAC_VREFP | Tint_VREF
CHSEL[4:0] I 2b10) VREF
’—< 12-bit DACO
pce[ |
DAC REFSEL[1:0]
PCT [ ]
12-bit DAC1

Figure 5-5 ADC and DAC Block Diagram
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Figure 5-6 ADC Controller Block Diagram
ADC_S( CLKSELU[3:2])
ADC_EN(APBCLK28]) |
HIRC =
—_—P >
" ADC_CLK
PLL 10
— P>
+ (ADC_N+1)
LXT
——» 01 ADC_N( CLKDI[23:16])
HXT
e 00

Figure 5-7 ADC Clock Control

5.5.4 Functional Description

The A/D converter is operated by successive approximation with 12-bit resolution. The ADC has
three operation modes: Single mode, Single-cycle Scan mode and Continuous Scan mode. When
changing the operating mode or analog input channel enabled, in order to avoid incorrect
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operation, software must clear the ADST bit to O in ADCR register. After the operation, the A/D
converter discards current conversion and enters idle state while ADST bit is cleared.

In some applications for saving power, ADC can be enabled by a time-out (TMRx Chy) signal and
start A/D conversion after a delay time interval and enter power-down state after converting fixed
amount of conversion data transferred to memory through PDMA, There are four time-out
source(Timer0~3) to enable ADC by setting TMSEL[1:0] in ADCON register.

5.5.4.1 Single Mode

In single mode, A/D conversion is performed only once on the specified single channel. The
operations are as follows.

A/D conversion is started when the ADST bit in ADCR is set to 1 either by software or by external
trigger input or by timer event selected by TMSEL[1:0] in ADCR register .

When A/D conversion is finished, the result is stored in the A/D data register corresponding to the
channel.

On completion of conversion, the ADF bit in ADSR is set to 1 and ADC interrupt (ADINT) is
requested if the ADIE bit is set to 1.

The ADST bit remains 1 during A/D conversion. When A/D conversion ends, the ADST bit is
automatically cleared to 0 and the A/D converter enters in idle state. If the ADST bit is cleared to O
by software during A/D conversion, A/D conversion will stop and enter in idle state.

After the previous conversion is complete, repeat method 1-4 to the next conversion
PS: if the ADC clock is much lower than PCLK, wait for at least one ADC clock to start the next
conversion

Note: If software enables more than one channel in single mode, the least channel is converted
and other enabled channels will be ignored.

1 2 8 9

e UL LISUL UL
| -

sample

ADC_RESULTX[11:0] >< X X ADC_RESULTX[11:0]

ADF

Figure 5-8 ADC Single Mode Conversion Timing Diagram

5.5.4.2 Single-Cycle Scan Mode

In single-cycle scan mode, A/D conversion will sample and convert the specified channels once in
the sequence from the least numbered channel to the highest numbered channel. Operations are
described as follows.
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When the ADST bit in ADCR is set to 1 by software or by an external trigger input or by timer
event selected by TMSEL[1:0] in ADCR register, A/D conversion starts on the lowest numbered
channel.

When A/D conversion for each enabled channel is completed, the result is sequentially
transferred to the A/D data register corresponding to each channel.

When conversions of all the enabled channels are completed, the ADF bit in ADSR is set to 1. If
the ADIE bit is set to 1 at this time, an ADINT interrupt is set after A/D conversion ends.

After A/D conversion ends, the ADST bit is automatically cleared to 0 and the A/D converter
enters in idle state. If the ADST bit is cleared to 0 by software during A/D conversion, A/D
conversion will stop after current conversion complete and enter in idle state.

An example timing diagram for single-cycle scan is shown below:

(In this example, channel 0,2,3 and 7 are enabled.)

ADSTJ L

chsel[4:0] 0 X 2 X 3 X 7

ewe [ ] ]]

ADC_RESULTO[11:0] xi RO \ W \
1

ADC_RESULT2[11:0] x 1 R2 \ \

| |
ADC_RESULT3[11:0] x \ R3 \

\
ADC_RESULT7[11:0] x \ R7
Single - cycle scan on channel 0, 2 ,3and 7 (ADCHER [17: 0] =0x8D )

Figure 5-9 ADC Single-cycle Scan on Enabled Channels Timing Diagram

5.5.4.3 Continuous Scan Mode

In continuous scan mode, A/D conversion is performed sequentially on the specified channels
that enabled by CHEN bits in ADCHER register (maximum 8 external channels and one internal
channel for ADC and internal DACO, DACL1). The operations are as follows.

1. When the ADST bit in ADCR is set to 1 by software or external trigger input or by timer event
selected by TMSEL[1:0] in ADCR register, A/D conversion starts on the channel with the
lowest number.

2. When A/D conversion for each enabled channel is completed, the result of each enabled
channel is stored in the A/D data register corresponding to each enabled channel.
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3. Once when all of the enabled channel sequentially completes A/D converting, the ADF bit
(ADSRI[0]) will be set to 1. If the ADIE bit is set to 1 at this time, an ADINT interrupt is set after
A/D conversion ends.

Following the step 3, conversion of the first enabled channel starts again.

Steps 2 to 4 are repeated as long as the ADST bit remains set to 1. When the ADST bit is
cleared to 0, A/D conversion stops and the A/D converter enters the idle state.

An example timing diagram for continuous scan on enabled channels (0, 2, 3 and 7) is shown
below:

(In this example, channel 0, 2, 3 and 7 are enabled.)

(This example is only appropriate for ADC.)

RN I S (2 I I N B
SR N O

ADC_RESULTO[11:0] X X X

ADC_RESULT2[11:0] X X

ADC_RESULT3[11:0] X X

ADC_RESULT7[11:0] X X

Continuous scan on channel 0,2, 3 and 7 ( ADCHER[17: 0] =0x00010001101b)

Figure 5-10 ADC Continuous Scan on Enabled Channels Timing Diagram

5.5.4.4 ADC Started by External Rriggering

A/D conversion can be triggered by external pin request. When the ADCR.TRGEN is set to high
to enable ADC external trigger function, setting the TRGS[1:0] bits to 00b is to select external
trigger input from the STADC pin. Software can set TRGCONDIJ1:0] to select trigger condition is
falling/rising edge or low/high level. An 8-bit sampling counter is used to deglitch. If level trigger
condition is selected, the STADC pin must be kept at defined state at least 8 PCLKs. The ADST
bit will be set to 1 °t the 9" PCLK and start to conversion. In level trigger mode conversion is
continuous as long as the external trigger input is in asserted state if external trigger input is pull
at low (or high state). It is stopped only when external condition trigger condition disappears. If
edge trigger condition is selected, the high and low state must be kept at least 4 PLCKs. When a
trigger signal with pulse width smaller than the specified width (4 PCLKs), conversion is not
triggered.

5.5.4.5 Conversion Result Monitor by Compare Mode

The ADC controller provides two sets of compare register ADCMPRO and ADCMPR1 to monitor
at most two specified channel conversion results from A/D conversion module, refer to Figure 5-
11. Software can select which channel to be monitored by set CMPCH(ADCMPRx[5:]0]) and
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CMPCOND hit is used to check conversion result is either less than or greater than (equal to) the
specified value in CMPD[11:0]. When the conversion of the channel specified by CMPCH is
completed, the comparing action will be triggered one time automatically. When the compare
result meets the setting, compare match counter will increase by 1, Once the counter value
reaches the setting of (CMPMATCNT+1),CMPF bit will be set to 1, If CMPIE bit is set, an ADINT
interrupt request is generated. Software can use this function to monitor whether an external
analog input voltage traverse the specified threshold in scan mode without imposing a load on
software. Detailed logics diagram is shown below.

CMPCH ( ADCMPRX(5:3]) > CMPCOND  (ADCMPRx[2))
Channel Addr —
CHANNEL (ADSR [6:4]) —» CMPMATCNT
(ADCMPRX[11:8])
* RSLT< CMPD
ADDR{11:0] — Y
AoCO > 12- bit Match | CMPFx (ADSR[2:1])
L »
| X Comparator | pq) 15— cmpD P Counter
| s A/D S
| g
| g analog
| —
ADC17 2 IS —P
/ Note:
CMPD= ADCMPRY27:16]
RSLT= ADDRY{11:0]

CMPD( ADCMPRY27:16])

Figure 5-11 ADC Conversion Result Monitor Logic Diagram

5.5.4.6 Interrupt Sources

The A/D converter generates a conversion end flag, ADF in ADSR register at the ending moment
of A/D conversion. If ADIE bit in ADCR is set, the conversion end interrupt is asserted via ADINT
occurs. If CMPIE hit is enabled and A/D conversion result meets the setting in ADCMPR register,
monitor interrupt occurs, and ADINT will be set also. CPU can clear CMPF and ADF to stop
interrupt request.

ADF
ADIE

CMPRO
CMPIBD

D—» ADINT

CMPFL
CMPIEL

JUU

Figure 5-12 ADC Controller Interrupt

5.5.4.7 Peripheral DMA Request

When A/D conversion is finished, the converted result is loaded into AD_RESULTx(x=0~10)
register and VALID bit is set to 1. If PTEN bit in ACDR is set, ADC controller will generate PDMA
request to ask a data transfer. Having the converted result read by PDMA in response to PDMA
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request enables continuous conversion to be achieved without CPU intervention.

5.5.4.8 ADC enabled by timer event

Users can configure ADC to use timer trigger function by programming TMSEL,TMTRGMOD and
TMPDMACNT in ADCR register. If AD is power down, timer event can enable ADC. TMSEL in
ADCR register selects timer event source.

After ADC wakes up, it starts to transfer and pass the ADC_RESUT to memory by PDMA. User
should configure PTEN in ADCR register to enable PDMA transfer and configure ADMD to run
ADC in continuous, single or single cycle mode; and configure TMPDMACNT in ADCR register to
specify the amount of ADC_RESULT that PDMA will deliver to memory each time the timer event
occurs. After PDMA have delivered the amount of ADC_RESULT specified in TMPDMACNT,
ADC will go to power down until the next timer event coming.

After the total amount of ADC_RESULT configured in PDMA byte count register have been
delivered to memory, ADC will go to power down, this time the ADC will not be waken up by the
following timer event any more.

All the configurations should be done before the system entering power down because CPU can't
read and write register while the whole system is power down. In single-cycle and single mode,
PDMA transfer count should be exact the same with enabled channel count.

SW Write ADCR
External event ADCRI[15]
s
Match condition TRGEN o
ADCR[L1] (ADST) /1 ADC start to conversion
——»
Timer time-out event
1

Figure 5-13 ADC Start Conversion Conditions

5.5.4.9 ADC sampling time

The figure below shows the (simplified) equivalent circuit of the S/H (sample and hold) input
network, where Cs is the storage capacitor, Rs is the resistance of the sampling switch and R, is
the output impedance of the signal source V. The Figure 5-16 shows the situation where the
conversion cycle j+1 starts immediately after conversion cycle n ends. In this case the duration of
the sampling phase is, approximately, 1.5 x ADC_CLK. Cs must be charged in that phase, and it
must be ensured that the voltage at its terminals becomes sufficiently near V,. To guarantee this,
R, may not take arbitrarily large values

Dec 04, 2013 Page 125 of 288 Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

NUVYOTON
—
SAR ADC
Sample
RI
N R
T
oV ~N—Rs [

Figure 5-14 Model of the sampling network

Figure 5-15 shows how the sampling time can be increased, to allow the operation with signal
sources having a low driving capability: the adc_start signal is delayed during the number of clock
cycles necessary to guarantee the accurate input signal sampling. During this period the chsel
must remain unchanged. Note that this operation reduces the effective sampling rate.

The ADC has two types of inputs: channel 0~5 are fast inputs and channel 6~17 are slow inputs.
All inputs have the same functionality, but during the sampling period, channel 0~5 inputs are
faster than channel 6~17

N+2 wait 1 waitn

ade_clk m ,,,,,,,,, /

chsel[4:0] Selected cahannel j

adc_start

adc_finish \

adc_result adc_result j-1

internal Sample Vin(j)
SH

Hold Vin(j)

Figure 5-15 Increased Sampling Time Waveform

For both types of inputs, it is possible to achieve the maximum sampling frequency, but under
certain conditions (depending either from the resolution mode (RESSEL) or from the output
impedance of the signal source) the sampling period should be delayed during the necessary
clock cycles to guarantee the sampling precision (above figure).

The following graphics indicates the number of additional sample and hold cycles (n), necessary
for a wide range of Ri (signal source output resistance) values, for all ADC input channels
depending on the resolution mode (RESSEL). Use sampling counter registers (ADCCHSAMPO
and ADCCHSAMP1) to add additional sample and hold cycle (n).

Please note that these graphics refer to the additional sampling and hold clock cycles (i.e. in the
situations where n=0, the sampling period is 1.5 x ADC_CLK).
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Figure 5-16 Additional Sample and Hold Clock Cycles (n) as a Function of the Signal Source Output
Resistance Rin (kQ)

The results presented in the graphic above were measured under normal conditions (typical process
corner, Vpp = AVpp = 3.3V, LDO output = 1.8V, Tjunction= 50°C, ADC_CLK=42 MHz, VREF= AVpp).

1,000
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=== 6-bit mode, channel 6717
100

emmss 8-bit mode, channel 075

sssse 8-bit mode, channel 6717

s 10-bit mode, channel 075

Additional n' of clock cycles
(=
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=== 10-bit mode, channel 6~17

1
= 12-bit mode, channel 075
o s 12-bit mode, channel 6717
0.1 1.0 Rin (k) 10.0 100.0

Figure 5-17 Additional Sample and Hold Clock Cycles (n) as a Function of the Signal Source Output
Resistance Rin (kQ)

The results presented in the graphic above were measured under the worst case conditions (slow
process corner, Vpp = AVpp = 1.8V, LDO output = 1.62V, Tjunction= -40°C, ADC_CLK=42 MHz, Vrer=
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AVpp).

5.5.4.10 ADC Power-down mode

There are two Power-down modes user can select, including Power-down mode, and Standby
mode. User can configure PWDMOD in ADCPWD register to determine what Power-down mode
that user want to be before disabling ADEN in ADCR register.

In different Power-down mode (power down,standby ), the power up sequence are quite different,
user should know currently Power-down mode and configure PWDMOD in ADCPWD register to
determine what power up sequence that user want to be before enabling ADCEN in ADCR
register, if the sequence was wrong, ADC would be mal-function .

The difference between those Power-down modes are power consumption and the stable time
after resuming from each Power-down mode, the least power consumption is Power-down mode
and then p standby mode,and stable time are in reversed order Before ADC entering power
down, make sure that ADC is stop (by disabling ADST) and all conversion are completed (by
polling ADF)

5.5.4.11 ADC Offset calibration

To decrease the effect of electrical random noise, the ADC performs calibration to get average
offset measurement. Afterwards, in normal operation, the digital block applies the calibrated word
to the internal ADC capacitor array, so that the offset voltage is removed.

User can set CALEN to high and select CALSEL to 1(to do calibration) and write 1 to CALSTART,
then waiting for CALDONE bit to high; when CALDONE is high, the calibration is complete and
the calibration word is in ADC_CALWORD register.

User can also load the specified calibrated word to ADC_CALWORD register to save time to
complete the calibration method. The configuration are the same except setting CALSEL to 0, and
waiting for CALDONE bit to high; when CALDONE is high, the load calibration word is complete
and the loaded calibration word is now applied to ADC.

5.5.4.12 Slectable resolution
The ADC has the selectable resolution between 12, 10, 8 and 6 bit. User can choose the
resolution by setting RESSEL in ADCR register.

The resolution selection can only be updated after the end of the conversion (ADF becomes
high), different resolutions will result in the different conversion cycle. Take 12 bit resolution for
example, it will take 19 ADC clock cycle to complete one channel conversion; and 17 ADC clock
cycle,15 ADC clock cycle, 14 ADC clock cycle for the resolution 10 bits, 8 bits, and 6 bits.

5.5.4.13 Temperature Sensor

The figure below shows the typical temperature sensor transfer function. The formula for the
output voltage (Vtemp) is as below equation.

Viemp (MV) = -1.73 (MV/°C) x Temperature (C) + 740 (mV).

Dec 04, 2013 Page 128 of 288 Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

NUVOTON

900 Temperature Sensor

850

800 <

/
/

700 —~

650 —~—
600

Transferred Voltage (mV)

550

500

450

400
40 -30 -20 -10 O 10 20 30 40 50 60 70 80 90 100 110
Temperature (°C)

Dec 04, 2013 Page 129 of 288 Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

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

5.6 Digital to Analog Converter (DAC)

5.6.1 Overview

DAC is a 12-hit voltage-output digital-to-analog converter. Two DACs are implemented in this
chip.

5.6.2 Features

DAC is a 12-bit voltage-output DAC. DAC can use in conjunction with the PDMA controller. When
two DACs are present, they may be grouped together for synchronous update operation.

Features:
® Int_VREF or VREF or AVDD reference voltage selection
®  Synchronized update capability for two DACs

() DAC maximum conversion rate is 500 KSPS
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5.6.3 Block Diagram

The block diagram of the two DACs is shown in the following figure.
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Figure 5-18 DACO and DAC1 Block Diagram

5.6.4 Functional Description

The DAC is configured by user software. The setup and operation of the DAC is discussed in the
following sections.
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5.6.4.1 DAC Core

The conversion time between each DACx_DAT is 2 us and the power on stable time is 6 us, both
are at the worse case.The maximum DACO and DAC1 output voltage (full scale) is limited to the
selected reference voltage.

5.6.4.2 DAC Reference voltage

The reference for the DAC is configured to use either an external reference voltage or the internal
voltage reference generator or AVDD with three selectable voltage levels (Int_VREF \ VREF \
AVDD).

5.6.4.3 DAC operation

DAC will update the output voltage level whenever user updates the DACx_DAT. There are
several ways that user can update the DACx_DAT register by configuring the DACLSEL in
DACx_CTL register.

When DACLSEL = 000, DAC will update the output voltage level when user write data to
DACx_DAT register; When DACLSEL = 001, DAC will update the output voltage level when
PDMA controller send acknowledge to DAC controller. Obviously, this configuration is for DAC’s
PDMA usage, user should also configure other PDMA setting together with this function; When
DACLSEL = 010, 011, 100 or 101, DAC will update the output voltage level every time when the
corresponding timer event coming and user should write DACx_DAT before each timer event
coming. Owing to the limit of DAC’s conversion time, the highest conversion rate is 500 kHz
(1/2us). When user updates DACx_DAT register faster than 500 kHz, some data will lose and
DAC will output the latest data in DACx_DAT. Because the operating frequency (PCLK) of DAC
controller will be different case by case, user can adjust the value in WAITDACCONV of
DACO01_COMCTL register to meet the limit of DAC conversion rate. Power on stable time is also
adjustable by setting DACx_CTL[DACPWONSTBCNT] to meet the DAC 6us stable time.

Note: DAC has two timing requirements:

® Stable time: The time DAC ready to conversion after DAC power on from DAC power
down state, user should wait 6 us to meet stable time requirement by setting
DACx_CTL[DACPWONSTBCNT]

® Settle time: The time DAC converts digital data to analog data. User can set
DAC01_COMCTL[WAITDACCONYV] to meet 2us settle time requirement

5.6.4.4 Grouping DACO and DAC1

Two DACx can be grouped together with the GRP hit to synchronize the update of each DAC
output. Hardware ensures that those two DACs in a group update simultaneously independent of
any interrupt.

The DACO and DAC1 are grouped by setting the GRP bit of DAC01_COMCTL.When DACO and
DACL1 are grouped:

The DACO’s DACLSEL bits select the update trigger for both DACs

When DACO’s DACLSEL = 000, DACs will output each updated DAC_DAT simultaneously after
user writing to DACO_DAT and DAC1_DAT register, the order of writing both registers are not
matter.

When DACO’s DACLSEL = 001, DACs will output each updated DAC_DAT simultaneously after
PDMA sending both acknowledge to DAC controller

When DACO’s DACLSEL = 010, DACs will output each updated DAC_DAT simultaneously after
TimerQ’s timer event coming

When DACO’s DACLSEL = 011, DACs will output each updated DAC_DAT simultaneously after
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Timer1’s timer event coming

When DACO’s DACLSEL = 100, DACs will output each updated DAC_DAT simultaneously after
Timer2’s timer event coming

When DACQO’s DACLSEL = 101, DACs will output each updated DAC_DAT simultaneously after
Timer3’s timer event coming

Note:

When DACO and DACL1 are grouped and without PDMA operation ( DACLSEL#001b ), both
DACx_DAT registers must be written to before the output— update — even if data for one or both
of the DACs is not changed (PDMA operation will prepare DAC_DAT automatically for both DAC)

Figures below show a latch-update timing example for grouped and ungrouped DACO and DACL1.

DACSEL[20]| () X 010 X 001
pAcisELz0] | () X 011 X 001

GRP

DACL_DAT_WEN —,_[\
DAC2_DAT_WEN \
Pdma ackl \ \ H\
Pdma_ack2 \

N N

TMUX2 a
DAC2_laich clock]

\
\
I h :

Figure 5-19 DACO and DAC1 Ungroup Update Example
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pAcsEL20| O X 010 X __ 001

paasetza | 0 X 011 X 001
GRP

bacLoATWEN| [T\

DAC2_DAT_WEN \ rr\

e U =
N .

TMUX1L \

\ | . |

-

DACL_latch clock

Figure 5-20 DACO and DAC1 Group Update Example

Note: DACO,1 Settling Time:

The DMA controller is capable of transferring data to the DACO,1 faster than the DACO,1 output
can settle. The user must assure the settling time is not violated when using the DMA controller.
See the device-specific data sheet for parameters.
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DACO,1 Interrupts:

DACIFG bit is set when DACx_DATA is latched internally. DACIFG bit indicates that the DACX is
ready for new data. If DACIE bit is set, the DACIFG generates an interrupt request. Users must
write 1 to clear DACIFG

DACILIE
EE—— DACINTL
DACIFG1
DACINT
DAQIE
DACIFG2
— DACINT2

Figure 5-21 DAC Interrupt
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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~CHB®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

¢ 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
CRC-CCITT: X + X+ X°+ 1

B CRCS8X+XP+X+1
B CRC16: X®+x®+x%+1
[ CRC-32 X32 + X26 + X23 + X22 + X16 + X12 + Xll + XlO + X8 + X? + X5 + X4 +

Dec 04, 2013 Page 136 of 288 Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

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

X2+ X+1
4 Programmable seed value

L 2

Supports programmable order reverse setting for input data and CRC checksum

€ Supports programmable 1's complement setting for input data and CRC
checksum

€ Supports CPU PIO mode or DMA transfer mode

€  Supports 8/16/32-bit of data width in CPU PIO mode
B 8-bit write mode: 1-AHB clock cycle operation
B 16-bit write mode: 2-AHB clock cycle operation
B 32-bit write mode: 4-AHB clock cycle operation

€  Supports byte alignment transfer length in CRC DMA mode
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5.7.3 Block Diagram
The DMA clock control and block diagram are shown as follows.

< AHB >
/ [ Master / Slave Wrapper J \
CHO Control W
Internal Buffer J
1/0, Decoder ©
Registers ©
o
\
CHS6 Control
Internal Buffer
J
\
Bus Master CRC Control
Control
Internal Buffer
_/

Figure 5-22 DMA Controller Block Diagram

) DMA_CHO_CLK §
) DMA_CH1_CLK §
HCLK

From Clock Controller

YvY

YvY

YVY

) DMA_CH6_CLK ﬂ
) CRC_CH_CLK ﬂ_

YVY

DMA_GCRCSR

Figure 5-23 DMA Clock Control Diagram
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Figure 5-24 CRC Generator Block Diagram

5.7.4 Functional Description

The direct memory access (DMA) controller module transfers data from one address to another
address, without CPU intervention. The DMA controller contains eight channels that including one
channel VDMA (Memory-to-Memory) and six channels PDMA (Peripheral-to-Memory or Memory-
to-Peripheral or Memory-to-Memory) and one CRC channel.

The CPU can recognize the completion of a DMA operation by software polling or when it
receives an internal DMA interrupt. As to the source and destination address, the DMA controller
has three different modes: increased, fixed and wrap around operation mode.

574.1 VDMA

The DMA controller contains one channel VDMA (Memory-to-Memory). The VDMA module can
transfers data from one address to another address and can support block transfer with stride.
When operating in VDMA mode, the transfer address can incremented successively or
decremented successively.

In Without Block Transfer mode (VDMA_CSR [STRIDE_EN] Disabled), software must enable
DMA channel VDMA [VDMACEN] and then write a valid source address to the VDMA_SAR
register, a destination address to the VDMA_DAR register, and a transfer count to the
VDMA_BCR register. Next, trigger the VDMA_CSR [TRIG_EN]. The DMA will continue the
transfer until VDMA_CBCR comes down to zero

In Block Transfer mode (VDMA_CSR [STRIDE_EN] Enabled), software must enable DMA
channel VDMA [VDMACEN] and then write a valid source address to the VDMA_SAR register
and a source address offset count to VDMA_SASOCR [SASTOBL] register, a destination address
to the VDMA DAR register and a destination address offset count to VDMA DASOCR
[DASTOBL], and a transfer count to the VDMA _BCR register and a block byte count to
VDMA_SASOCR [STBC]. Next, trigger the VDMA_CSR [TRIG_EN]. The DMA will continue the
transfer until VDMA_CBCR comes down to zero. The following figure shows the block transfer
relationship between source memory and destination memory.
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Figure 5-25 VDMA Block Transfer

If an error occurs during the VDMA operation, the channel stops unless software clears the error
condition and sets the VDMA_CSR [SW_RST] to reset the VDMA channel and set VDMA_CSR
[VDMACEN] and [TRIG_EN] bits field to start again.

5742 PDMA

The DMA controller contains six channels PDMA (Peripheral-to-Memory or Memory-to-Peripheral
or Memory-to-Memory). As to the source and destination address, the DMA controller has three
different modes: increased, fixed and wrap around operation mode.

Every PDMA channel behavior is not pre-defined, so users must configure the channel service
settings of DMA_DSSRO0 and DMA_DSSR1 before start the related PDMA channel.

Software must enable DMA channel PDMA [PDMACEN] and then write a valid source address to
the PDMA_SARX register, a destination address to the PDMA_DARX register, and a transfer
count to the PDMA_ BCRXx register. Next, trigger the DMA CSRx [TRIG_EN]. If the source
address and destination is not in wrap around mode, the PDMA will continue the transfer until
PDMA_CBCRx comes down to zero (in wrap around mode, when PDMA_CBCRX is equal to
zero, the PDMA will reload PDMA _CBCRx and work around until software disables
PDMA_CSRx[DMACEN]), If an error occurs during the PDMA operation, the channel stops unless
software clears the error condition and sets the PDMA_CSRx [SW_RST] to reset the PDMA
channel and set PDMA_CSRx [PDMACEN] and [TRIG_EN] bits field to start again.

In PDMA (Peripheral-to-Memory or Memory-to-Peripheral) mode, DMA can transfer data between
the Peripherals APB IP (ex: UART, SPI, ADC....) and Memory.

5743 CRC

The DMA controller contains a cyclic redundancy check (CRC) generator that can perform CRC
calculation with programmable polynomial settings. The operation polynomial includes CRC-
CCITT, CRC-8, CRC-16 and CRC-32; Software can choose the operation polynomial mode by
setting CRC_MODE fields in CRC_CTL register.

The CRC engine support CPU PIO mode (CRC_CTL [CRCCEN] = 1, CRC_CTL [TRIG_EN] = 0)
and DMA transfer mode (CRC_CTL [CRCCEN] = 1, CRC_CTL [TRIG_EN] = 1). The following
sequence is a program sequence example.
Procedure When operating in CPU PIO mode:

Enable CRC engine by setting CRCCEN bit in CRC_CTL register.

Initial Setting. Setting the data format (WDATA_RVS, CHECKSUM_RVS, WDATA_COM and
CHECKSUM_COM by setting CRC_CTL register), initial seed value (CRC_SEED) and select
the data length by setting CRC_CTL [CPU_WDLEN] register.
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Setting CRC reset to load the initial seed value to CRC circuit by setting CRC_RST bit in
CRC_CTL register.

Write data to CRC_WDATA to perform CRC calculation.
Get the CRC checksum result by reading CRC_CHECKSUM register.

Procedure When operating in CRC DMA mode:
Enable CRC engine by setting CRCCEN bit in CRC_CTL register.

Initial Setting. Setting the data format (WDATA_RVS, CHECKSUM_RVS, WDATA_COM and
CHECKSUM_COM by setting CRC_CTL register), initial seed value (CRC_SEED).

Give a valid source address and transfer count by setting CRC_DMASAR and
CRC_DMABCR.

Enable CRC_CTL [TRIG_EN] and then hardware will reset the seed value and then read
memory data to perform CRC calculation.

Wait CRC DMA transfer and CRC calculation done and then get the CRC checksum result by
reading CRC_CHECKSUM register.
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5.8 External Bus Interface

5.8.1 Overview

This chip is equipped with an external bus interface (EBI) to access external device. To save the
connections between external device and this chip, EBI support address bus and data bus
multiplex mode. Also, address latch enable (ALE) signal is used to differentiate the address and
data cycle.

5.8.2 Features

® External devices with max. 64 Kbytes size (8-bit data width)/128 Kbytes (16-bit data
width) supported

Supports variable external bus base clock (MCLK)
Supports 8-bit or 16-bit data width

Supports variable data access time (tACC), address latch enable time (tALE) and
address hold time (tAHD)

Address bus and data bus multiplex mode supported to save the address pins

Configurable idle cycle supported for different access condition: Write command finish
(W2X), Read-to-Read (R2R), Read-to-Write (R2W)

®  Supports PDMA and VDMA transfer

5.8.3 Block Diagram

HCLK > MCLK
4 MCLKDIV. MCLK Divider >
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EXttIW2X ldie Cycle
- Timing >
Controller
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X i i >
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Figure 5-26 EBI Block Diagram
5.8.4 Functional Description

5.8.4.1 EBI Area and Address Hit

The EBI mapping address is located at 0x6000_0000 ~ 0x6001_FFFF and the total memory
space is 128Kbyte. When system request address hit EBI’'s memory space, the corresponding
EBI chip select signal is asserted and EBI state machine operates.

For an 8-bit device (64Kbyte), EBI mapped this 64Kbyte device to 0x6000_0000 ~ 0x6000_FFFF
and 0x6001_0000 ~ 0x6001_FFFF simultaneously.

5.8.4.2 EBI Data Width Connection

The EBI supports devices whose address bus and data bus are multiplexed. For the external
device with separated address and data bus, the connection to device needs additional logic to
latch the address. In this case, pin ALE is connected to the latch device to latch the address
value. Pin AD is the input of the latch device, and the output of the latch device is connected to
the address of external device. For 16-bit device, the AD [15:0] shared by address and 16-bit
data. For 8-bit device, only AD [7:0] shared by address and 8-bit data, AD [15:8] is dedicated for
address and could be connected to 8-bit device directly.

For 8-bit data width, the system address bit [15:0] is used as the device’s address [15:0]. For 16-
bit data width, system address bit [16:1] is used as the device’s address [15:0] and system
address bit [0] is useless.

_ 64 K x16- bit
External Bus Interface latch device SRAM
AD[15:0
[ ] D Q Addr{15:0]
ALE En
nCS nCS
nRE nOE
nWE| nWE
AD[15:0] Data[15:0]

Figure 5-27 Connection of 16-bit EBI Data Width 16-bit Device

External Bus Interface
AD[15:8] 64§R)f|\_/|bit
latch device
AD[7:0
L7:00) Q Addr{15:0]
ALE
En
nCS nCS
nRE] nOE
nWR nWE
AD[7:0] AD[7:0] Data[7:0]
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Figure 5-28 Connection of 8-bit EBI Data Width with 8-bit Device

When the system access data width is larger than EBI data width, EBI controller will finish a
system access command by operating EBI access more than once. For example, if system
requests a 32-bit data through EBI device, the EBI controller will operate accessing four times
when setting EBI data width with 8-bit.

5.8.4.3 EBI Operating Control
MCLK Control

In this chip, all EBI signals will be synchronized by MCLK when EBI is operating. When this chip
connects to the external device with slower operating frequency, the MCLK can divide most to 32
by setting MCLKDIV of register EBICON. Therefore, the EBI is suitable for a wide frequency
range of EBI device. If MCLK is set to HCLK/1, EBI signals are synchronized by positive edge of
MCLK, else by negative edge of MCLK.

Operation and Access Timing Control

In the start of access, chip select (nCS) asserts to low and wait one MCLK for address setup time
(tASU) for address stable. Then ALE asserts to high after address is stable and keeps for a period
of time (tALE) for address latch. After latch address, ALE asserts to low and wait one MCLK for
latch hold time (tLHD) and another one MCLK cycle (tA2D) that is inserted behind address hold
time to be the bus turn-around time for address change to data. Then nRD asserts to low when
read access or NWR asserts to low when write access. Then nRD or nWR asserts to high after
keeps access time (tACC) for reading output stable or writing finish. After that, EBI signals keep
for data access hold time (tAHD) and chip select asserts to high, address is released by current
access control.

EBI provides a flexible timing control for different external device. In EBI timing control, tASU,
tLHD and tA2D are fixed to 1 MCLK cycle, tAHD can modulate to 1~8 MCLK cycles by setting
ExttAHD of register EXTIME, and tACC can modulate to 1~32 MCLK cycles by setting ExttACC of
register EXTIME, and tALE can modulate to 1~8 MCLK cycles by setting tALE of register

EBICON.

Parameter Value Unit Description

tASU 1 MCLK Address Latch Setup Time.

tALE 1~-8 MCLK ALE High Period. Controlled by ExttALE of EBICON.

tLHD 1 MCLK Address Latch Hold Time.

tA2D 1 MCLK Address To Data Delay (Bus Turn-Around Time).

tACC 1~32 MCLK Data Access Time. Controlled by ExttACC of EXTIME.

tAHD 1~-8 MCLK Data Access Hold Time. Controlled by ExttAHB of EXTIME.

IDLE 1~16 MCLK Idle Cycle. Controlled by ExtIR2R, ExtIR2W and ExtIW2X of EXTIME.
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nWR
AD[15:0]—< Address outpuf15:0] WData outpufi15:0]

Figure 5-29 Timing Control Waveform for 16-bit Data Width

Above timing waveform is an example of setting 16-bit data width. In this example, AD bus is
used for being address [15:0] and data[15:0]. When ALE assert to high, AD is address output.
After address is latched, ALE asserts to low and the AD bus change to high impedance to wait
device output data in read access operation, or it is used for being write data output.
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tASU tALE tLHD tA2D tACC tAHD
wewe [ [P PTPETEITPTIEET T
nCS
ALE
nRD
01— . /_ RData |
AD[7:0] Address[7:0 ] output \_ input —
AD[15:8] —— Address[ 15:8 ] output
nWR
AD[7:0] Address[7:0] output WData output
AD[15:8] Address[15:8 ] output

Figure 5-30 Timing Control Waveform for 8-bit Data Width

Above timing waveform is an example of setting 8-bit data width. The difference between 8-bit
and 16-bit data width is AD[15:8]. In 8-bit data width setting, AD[15:8] is always Address[15:8]
output so that external latch needs only 8-bit width.

Insert Idle Cycle

When EBI accessing continuously, there may occur bus conflict if the device access time is much
longer compared with system clock frequency. EBI supply additional idle cycle to solve this
problem. During idle cycle, all control signals of EBI are inactive. The following figure shows the
idle cycle.
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Figure 5-31 Timing Control Waveform for Insert Idle Cycle

There are three conditions that EBI can insert idle cycle by timing control:
®  After write access
®  After read access and before next read access
®  After read access and before next write access

By setting ExtIW2X, ExtIR2R, and ExtIR2W of register EXTIME, the time of idle cycle can be
specified from 0~15 MCLK.
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5.9 FLASH Memory Controller (FMC)

5.9.1 Overview

This chip is equipped with 32K/64K/123K bytes on-chip embedded Flash EPROM for application
program memory (APROM) that can be updated through ISP/IAP procedure. In System
Programming (ISP) function enables user to update program memory when chip is soldered on
PCB. After chip powered on Cortex-MO CPU fetches code from APROM or LDROM decided by
boot select (CBS) in Config0. By the way, this chip also provides DATA Flash Region, the data
flash is shared with original program memory and its start address is configurable and defined by
user in Configl. The data flash size is defined by user application request.

5.9.2 Features
AHB interface compatible

Run up to 42 MHz with zero wait state for discontinuous address read access
32/64/123KB application program memory (APROM)
4KB in system programming (ISP) loader program memory (LDROM)

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

5.9.3 Block Diagram

The flash memory controller consists of AHB slave interface, ISP control logic, writer interface and
flash macro interface timing control logic. The block diagram of flash memory controller is shown
as follows.

e
! 0x0010_OFFF
é” ! Cortex-M0 LDROM LDROM
S | (4KB) (4KB)
=R || Debi
08 - Acece”sgs 0x0010_0000
£t } AHB Lite
[J]
3 = Port interface
8= | A
$ T T T AHBBus *i ***** Data Flash
RE— [
|
|
} AHB Slave Interface E
I q
| ps
| o
! 3
| ISP Controller g
| oj
I APROM g | APROM APROM
S i ,,,,,,,, 1 o
SRR S
|
! O;?:t?on Power On
| Initialization
| Control 0x0000_OFFF
|
} bata O Conia & LDROM 0x0000_0200
! ata Out onfig (4KB) 0x0000_01FF [ LDROM
| Control Map
| 0x0000_0000 \ 0x0000 0000 |_(Page0)
e — _(
CBS[1:0]=11 CBS[1:0]=01 CBS[1:0]=10 CBS[1:0]=00

Figure 5-32 Block Diagram of Flash Memory Controller
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5.9.4 Functional Description

5941

Flash Memory Organization

The flash memory consists of application program memory (32KB/64KB/123KB), data flash, ISP
loader program memory, user configuration. User configuration block provides several bytes to
control system logic, like flash security lock, boot select, Brown-out voltage level, data flash base
address, and so on. It works like a fuse for power on setting. It is loaded from flash memory to its
corresponding control registers during chip powered on. User can set these bits according to
application request by writer before chip is mounted on PCB. The data flash start address and its
size can defined by user application.

Configuration

Block Name Size Start Address End Address
APROM (32-0.5*N)KB / 0x0000_0000 DFBADR-1 (if DFEN=0)
(64-0.5*N)KB /
(123-0.5*N)KB
Data Flash 0.5*N KB DFBADR 0x0000_7FFF /
0x0000_FFFF/
0x0001_EBFF
Reserved for 901KB 0x0001_ECO00 0x000F_FFFF
future use
LDROM 4 KB 0x0010_0000 0x0010_OFFF
User 2 words 0x0030_0000 0x0030_0004

Table 5-7 Memory Access Map

Part Number

NANO1XX-XCXBN

NANO1XX-XDXBN

NANO1XX-XEXBN

Flash ROM:32KB

Flash ROM:64KB

Flash ROM:128KB

APROM size (32-0.5*N) KB (64-0.5*N) KB (123-0.5*N) KB
Data Flash size (0.5*N) KB (0.5*N) KB (0.5*N) KB
LDROM 4 KB 4 KB 4 KB
Table 5-8 Flash Size
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The Flash memory organization is shown below.

0x0030_03FF
User Configuration

0x0030_0000
0x0010_OFFF

LD-ROM

0x0010_0000
/'y

Reserved for Future Used

(123KH) 0x0001_EBFH
(64KB) 0x0000_FFFH
(32K8) 0x0000_7FFH

1MB

AP-ROM

,,,,,,,,,,,,,,,,,,,,,,,,,

CONFIG1
0x0030_0004

CONFIGO

0x0030_0000

Yox0000 0000 ] b

Figure 5-33 Flash Memory Organization

5.9.4.2 Boot Selection

This chip provides in system programming (ISP) feature for user to update program memory
when chip is mounted on PCB. A dedicated 4KB program memory (LDROM) is used to store ISP
firmware. Users can select to start program from APROM or LDROM by (CBS) in Config0.

CBS[1:0] | Boot Selection

11 CPU booting from APROM, flash access range including APROM and Data Flash;
LDROM can not be accessed directly, except by through ISP.

APROM is write-protected in this mode.

01 CPU booting from LDROM, flash access range only 4KB LDROM; APROM can not be
accessed directly, except by through ISP.

APROM can be updated in this mode.

10 CPU booting from APROM, flash access range including LDROM and APROM
APROM can be updated in this mode.
LDROM address is mapping to 0x0010_0000~0x0010_OFFF

The address 0x0000_0000 ~ 0x0000_O1FF mapping can be changed to LDROM by
though ISP command.

00 CPU booting from LDROM, flash access range including LDROM and most of APROM
(all except page0, because the address is mapping to LDROM)

APROM can be updated in this mode.

LDROM address is mapping to 0x0010_0000 ~ 0x0010_OFFF, and also the first 512
bytes of LDROM is mapping to the address 0x0000_0000 ~ 0x0000_O01FF.

The address 0x0000_0000 ~ 0x0000_O1FF mapping can be changed to APROM by
though ISP command.
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Table 5-9 Boot Selection

Run in Run in Run in Run in
CBS[1:0] Boot Vector LDROM APROM LDROM APROM
' from Re-map Write to Write to Write to Write to
APROM LDROM LDROM APROM
11 APROM - - Yes - -
01 LDROM - Yes - - -
10 APROM Yes - Yes - Yes
00 LDROM Yes Yes - Yes Yes
Table 5-10 Boot Selection and Supports Function
Reserved Reserved
0x0010_OFFF
ISP Loader Program Memory ISP Loader Program Memory
Reserved (LDROM 4KB) (LDROM 4KB)
0x0010_0000
Reserved Reserved Reserved
(123KB) 0x0001_EBFF ( 123KB) 0x0001_EBFF
(64KB) 0x0000_FFFF (64KB) 0X0000_FFFF
(32KB) 0X0000_7FFF | | 0 o ch (32KB) 0x0000_7FFF
DFBADR
Application Program Memory Application Program Memory
(APROM) (APROM)
Application
Program
Memory
ISP Loader
Program Memory
(LDROM 4KB) 0x0000_0200
0x0000_O1FF Page0 of APROM Page 0 of LDROM
0x0000_0000 0x0000_0000
CBS[1:0]=11  CBS[1:0]=01 CBS[L:0]=10 CBS[L:0]=00

Figure 5-34 Flash Memory Mapping of CBS in CONFIGO

5.9.4.3 Data Flash

This chip provides data flash for user to store data. It is read/written through ISP procedure. The
size of each erase unit is 512 bytes. When a word will be changed, all 128 words need to be
copied to another page or SRAM in advance. The data flash base address is defined by DFBADR
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if DFEN bit in ConfigO0 is enabled and application program memory size is (64-0.5*N)KB for 64KB
flash, (32-0.5*N)KB for 32KB flash and data flash size is 0.5*N KB.

0x0001_FFFF
Reserved
0x0001_EBFF
Data Flash
0.5*N K bytes
DFBADR Programmable start
address
Reserved
Reserved
0x0000_FFFF
pata Kz
Application Program ' yies
(123-0.5*N) K bytes
DFBADR Programmable start
address
0x0000_7FFF
L Data Flash
Application Program 0.5*N K bytes
(64-0.5*N) K bytes DFBADR Programmable start
address
Application Program
p82-0.5*N) K bylgs
0x0000_0000 0x0000_0000 0x0000_0000
123KB Flash Memory Device 64KB Flash Memory Device 32KB Flash Memory Device

Figure 5-35 32/64/123KB Flash Memory Structure

5.9.4.4 User Configuration
Config0 (Address = 0x0030 0000)

31 30 29 28 27 26 25 24
CWDT_EN - CFOSC -
23 22 21 20 19 18 17 16
- CBORST -
15 14 13 12 11 10 9 8
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7 6 5 4 3 2 1 0
CBS LOCK DFEN
Config0 Address = 0x0030_0000
Bits Description
[31] CWDT_EN Force Watchdog Timer Clock On
0 = Forcing the clock of Watchdog Timer to be enabled even if WDT_CTL[WTE]
is setto 0.
1 = The clock of Watchdog Timer can be disabled by setting WDT_CTL[WTE] to
0.
[30:27] - Reserved for Future Use
[26] CFOSC CPU Clock Source Selection After Reset
CFOSC Clock Source
0 External 12 MHz crystal clock (HXT)
1 Internal RC 12 MHz oscillator clock (HIRC)
The value of CFOSC will be load to CLKSELO.HCLK_S[2] in system register
after any reset occurs.
[25:21] - Reserved for future use
[20:19] CBORST Brown-out Reset Enable Selection
CBORST[1:0 | Brown-out Reset Selection
]
00 BOD17 reset enable
01 BOD20 reset enable
10 BOD25 reset enable
11 Disable all BOD function
[18:8] - Reserved for Future Use
Dec 04, 2013 Page 153 of 288 Revision 1.07



https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

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

[7:6] CBS CONFIG Boot Selection

CBS[1:0] | Boot Selection

11 APROM(LDROM invisible)

CPU booting from APROM, flash access range including
APROM and Data Flash; LDROM cannot be access directly,
except by through ISP.

APROM is write-protected in this mode.

01 LDROM(APROM invisible)

CPU booting from LDROM, flash access range only LDROM
4KB; APROM cannot be access directly, except by through ISP.

APROM can be updated in this mode.

10 APROM

CPU booting from APROM, flash access range including
LDROM and APROM

APROM can be updated in this mode.
LDROM address is mapping to 0x0010_0000~0x0010_OFFF

The address 0x0000_0000 ~ 0x0000_O1FF mapping can be
change to LDROM by though ISP command.

00 LDROM

CPU booting from LDROM, flash access range including
LDROM and most of APROM (all but except page0, because the
address is mapping to LDROM)

APROM can be updated in this mode.

LDROM address is mapping to 0x0010_0000 ~ 0x0010_OFFF,
and also the first 512 bytes of LDROM is mapping to the
address 0x0000_0000 ~ 0x0000_01FF.

The address 0x0000_0000 ~ 0x0000_O01FF mapping can be
change to APROM by though ISP command.

[5:2] - Reserved for future use

[1] LOCK Security Lock
0 = Flash data is locked
1 = Flash data is not locked.

When flash data is locked, only Device ID, Config0 and Configl can be read
by writer and ICP through serial debug interface. Others data is locked as
OXFFFFFFFF. ISP can read data anywhere regardless of LOCK bit value.

[0] DFEN Data Flash Enable

0 = Data flash Enabled.

1 = Data flash Disabled.

This bit is valid when CBS[1:0] = 11 or 10.
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Configl (Address = 0x0030 _0004)

31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved DFBA
15 14 13 12 11 10 9 8
DFBA
7 6 5 4 3 2 1 0
DFBA
Configl Address = 0x0030_0004
Bits Description
[31:20] Reserved Reserved

It is mandatory to program 0x00 to these Reserved bits

[19:0] DFBA Data Flash Base Address

The data flash base address is defined by user. Since on chip flash
erase unit is 512-byte, it is mandatory to keep bit 8-0 as 0.

5.9.4.5 In System Program (ISP)

The application program memory and data flash supports both hardware programming mode and
In System Programming (ISP) mode. Hardware programming mode uses gang-writers to reduce
programming costs and time to market while the products enter into the mass production state.
However, if the product is just under development or the end product needs firmware updating in
the hand of an end user, the hardware programming mode will make repeated programming
difficult and inconvenient. ISP method makes it easy and possible. This chip supports ISP mode
allowing a device to be reprogrammed under software control. Furthermore, the capability to
update the application firmware makes wide range of applications possible.

ISP is performed without removing the microcontroller from the system. Various interfaces enable
LDROM firmware to get new program code easily. The most common method to perform ISP is
via UART along with the firmware in LDROM. General speaking, PC transfers the new APROM
code through serial port. Then LDROM firmware receives it and re-programs into APROM through
ISP commands. Nuvoton provides ISP firmware and PC application program for this chip. It
makes users quite easy to perform ISP through Nuvoton ISP tool.

ISP Procedure

This chip supports booting from APROM or LDROM initially defined by user configuration bit
(CBS). If user wants to update application program in APROM, user can write BS=1 and starts
software reset to make chip boot from LDROM. The first step to start ISP function is to write
ISPEN bit to 1. S/W is required to write RegLockAddr register in Global Control Register (GCR,
0x5000_0100) with 0x59, 0x16 and 0x88 before writing ISPCON register. This procedure is used
to protect flash memory from destroying owning to unintended write during power on/off duration.
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Several error conditions are checked after software writes ISPGO bit. If error condition occurs,
ISP operation is not been started and ISP fail flag will be set instead of. ISPFF flag is cleared by
S/W but it will not be overwritten in next ISP operation. The next ISP procedure can be started
even ISPFF hit keeps at 1. It is recommended that s/w to check ISPFF bit and clear it after each

ISP operation if it is set to 1.

When ISPGO bit is set, CPU will wait for ISP operation finish, during this period; peripheral still
keeps working as usual. If any interrupt request occur, CPU will not service it till ISP operation
finish.

CPU writes ISPGO hit

| |
HCLK Jﬂmmmmwﬂﬂﬂ SSMMJM

HREADY

ss
I I
ISP operation

CPU is halted but other peripherials keep working

Figure 5-36 CPU Halt during ISP Operation

Note that this chip allows user to update CONFIG value by ISP, but for application program code
security issue, s/w is required to erase APROM by page erase before erase CONFIG. Otherwise,

erase CONFIG will not be allowed.
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Figure 5-37 ISP Operation Flow
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Enable ISPEN
NO Enable ISPEN Select Vector Page
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Y ISPDAT ? (Vector Page Re-Map)
Page 0 is mapping to AP-ROM Page 0is mapping to LD-ROM
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Execute IAP v
YES < End of Flash Operation » End of Flash Operation
& "
(Read ISPDAT) 0x0000_0000~0x0000_
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End of ISP AP-ROM main program

operation

Figure 5-38 ISP Operation Flow (Continued)
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P
ISPCMD ISPADR ISPDAT
ISP Mode
FOEN | FCEN | FCTRL[3:0] | A21 | A20 | A[19:0] D[31:0]
Standby 1 1 X X X X X
Data out
Read Company ID 0 0 1011 X X X D[31:0] =

0x0000_00DA

Address in Data out
Read Device ID 0 0 1100 X X A[19:0] = | D[31:0]=

0x00000 Device ID

AL9:0] = Ol=
Read Unigue ID 0 0 0100 x x| DO Bﬁéﬁ o
0x00004
0x00008

*Read Unique AL19:0] - | DI31:0)=
Customer ?D 0 0 0100 X X 0x00010 Unique
0x00014 Customer ID
0x00018
0x0001C
Address in
Vector Page Re-Map | 1 0 1110 0 A20 A[19:0] X
Address in
FLASH Page Erase 1 0 0010 0 A20 X
A[19:0]
Address in Data in
FLASH Program 1 0 0001 0 A20
A[19:0] D[31:0]
Address in Data out
FLASH Read 0 0 0000 0 A20
A[19:0] D[31:0]
Address in
CONFIG Page Erase |1 0 0010 1 1 X
A[19:0]
Address in Data in
CONFIG Program 1 0 0001 1 1
A[19:0] D[31:0]
Address in Data out
CONFIG Read 0 0 0000 1 1

A[19:0] D[31:0]

Table 5-11 ISP Operation Command

* The default value of “Unique Customer ID” is OXFFFF which is from address 0x00010 to 0x0001C.
“Unique Customer ID” only can be configured by Nuvoton, please contact Nuvoton or agent to deal
with specific customer ID.
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5.10 General Purpose I/O Controller

5.10.1 Overview

Up to 86 General Purpose 1/O pins can be shared with other function pins; it depends on the chip
configuration. These 86 pins are arranged in 6 ports named with GPIOA, GPIOB, GPIOC,
GPIOD, GPIOE and GPIOF. Ports A ~ E have the maximum of 16 pins while port F have 6 pins.
Each one of the 86 pins is independent and has the corresponding register bits to control the pin
mode function and data.

The 1/0O type of each of 1/O pins can be independently software configured as input, output, and
open-drain mode. Each 1/O pin has a very weak individual pull-up resistor which is about 110
KQ~300 KQ for VDD from 1.8 V t0 3.6 V.

5.10.2 Features
Up to 86 general purpose 1/O pins

Supports Input, Output, Open-drain Operation mode
Programmable de-bounce timing
Each I/0O pin can be programmed as either edge-trigger or level-sensitive

Each I/0O pin can be programmed as either low-level active or high-level active

Each 1/O pin can be programmed as either falling-edge trigger or rising-edge trigger

5.10.3 Block Diagram

PB_H_MFP.PB8_MFP = 0x3
PB_H_MFP.PB9_MFP = 0x5
PB_H_MFP.PB14_MFP = Ox1
PC_H_MFP.PC12_MFP = 0x5
PF_L_MFP.PFO_MFP = 0x5

EXT_INTO

PB_H_MFP.PB15_MFP = Ox1
PC_H_MFP.PCI13_MFP = 0x5
PF_L_MFP.PFI_MFP__ = Ox5

DBNCECON.
DBCLKSRC

GPIOx_IMD[n]

GPIOx_IE[n]

EXT_INT1

GPIOX_ISRC[n]

GPIOX_INT

1'00 —

GPIOx[n] is configured
as external interrupt GPIOA_ISRC[15:0] [
»

GPIOF_ISRC[5:0]

GPIO_Wakeup

Figure 5-38 GPIO Block Diagram
5.10.4 Functional Description

5.10.4.1 Input Mode Explanation
Set GPIOx_PMD (PMDn [1:0]) to 00 the GPIOx port [n] pin is in Input mode and the 1/O pin is in
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tri-state (high impedance) without output drive capability. The GPIOx_PIN value reflects the status
of the corresponding port pins.

5.10.4.2 Output Mode Explanation

Set GPIOx_PMD (PMDn [1:0]) to 01 the GPIOx port [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 GPIO_DOUT is driven on the pin.

VDD

.

Port Pin

Port Latch D ﬂ
Data

Input Dat;

Figure 5-39 Push-Pull Output

5.10.4.3 Open-Drain Mode Explanation

Set GPIOx_PMD (PMDn [1:0]) to 10 the GPIOx port [n] pin is in Open-Drain mode and the /O pin
supports digital output function but only with sink current capability, an additional pull-up resister
is needed for driving high state. If the bit value in the corresponding bit [n] of GPIOx_DOUT is “0”,
the pin drive a “low” output on the pin. If the bit value in the corresponding bit [n] of GPIOx_DOUT
is “1”, the pin output drives high that is controlled by the internal pull-up resistor or the external
pull high resistor.

[] PortPin

Port Latch N
Data {>O ‘

Input Datad—o<]—o<k

Figure 5-40 Open-Drain Output
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5.11 I°C

5.11.1 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. Serial, 8-bit oriented bi-directional data transfers can be made up to 1.0
Mbps.

Data is transferred between a Master and a Slave synchronously to SCL on the SDA line on a
byte-by-byte basis. Each data byte is 8-bit long. There is one SCL clock pulse for each data bit
with the MSB being transmitted first. An acknowledge bit follows each transferred byte.

A transition on the SDA line while SCL is high is interpreted as a command (START or STOP).
Each bit is sampled during the high period of SCL; therefore, the SDA line may be changed only
during the low period of SCL and must be held stable during the high period of SCL.

The controller's on-chip 1°C logic provides the serial interface that meets the 1°C bus standard
mode specification. The 1°C controller handles byte transfers autonomously. Pull up resistor is
needed for I°C operation as these are open drain pins.

The I°C controller is equipped with two slave address registers. The contents of the registers are
irrelevant when 1°C is in Master mode. In the Slave mode, the seven most significant bits must be
loaded with the user’s own slave address. The I°C hardware will react if the contents of I2CADDR
are matched with the received slave address.

This controller supports the “General Call (GC)” function. If the GC bit is set this controller will
respond to General Call address (0O0H). Clear GC bit to disable general call function. When GC bit
is set and the I°C is in Slave mode, it can receive the general call address which is equal to 00H
after master sends general call address to the 1°C bus, then it will follow status of GC mode. If it is
in Master mode, the ACK bit must be cleared when it sends general call address of 00H to the 1°C
bus.

The 1°C-bus controller supports multiple address recognition with two address mask register.
When the bit in the address mask register is set to one, it means the received corresponding
address bit is don’t-care. If the bit is set to zero, that means the received corresponding register
bit should be exact the same as address register.
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5.11.2 Features
Acts as Master or 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 allows 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

®  One built-in 14-bit time-out counter requesting the 1’C interrupt if the 1°C bus hangs up
and timer-out counter overflows.

Programmable clock divider allows versatile rate control
Supports 7-bit addressing mode

Supports multiple address recognition ( Two slave addresses with mask option)

Supports Power-down wake-up function
5.11.3 Functional Description

5.11.3.1 I°C Protocol
Normally, a standard communication consists of four parts:

® START or Repeated START signal generation
®  Slave address transfer

() Data transfer

5.11.3.2 STOP signal generation

scL ! AL 1\ ’2\ o 7 8 9 1 2 3-7
L

| Ve = e NACK
SIS 0 W 2 G WD (0 NS (0 -

| LSB MSB

l

|

1

.,
1
]
-
|

a

— )}

i

o

%

LSB

r————p-f-
192 U

Figure 5-41 I°C Protocol

5.11.3.3 Data transfer on the I°C-bus
A master-transmitter addresses a slave receiver with a 7-bit address.

The transfer direction is not changed.
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|— data transfer

(n bytes + acknowledge)

from master to slave
A = acknowledge (SDA low)

™ A= not acknowledge (SDA high)

I:I from slave to master S = START condition
P = STOP condition

Figure 5-42 1°C Master Transmits Data to Slave
A master reads a slave immediately after the first byte (address)

The transfer direction is changed.

A DATA

data transfer

(n bytes + acknowledge)

DATA

Figure 5-43 I°C Master Reads Data from Slave

5.11.3.4 START or Repeated START signal
When the bus is freef/idle, meaning no master device is engaging the bus (both SCL and SDA
lines are high), a master can initiate a transfer by sending a START signal. A START signal,
usually referred to as the S-bit, is defined as a HIGH to LOW transition on the SDA line while SCL
is HIGH. The START signal denotes the beginning of a new data transfer.

A Repeated START (Sr) is a START signal without first generating a STOP signal. The master
uses this method to communicate with another slave or the same slave in a different transfer
direction (e.g. from writing to a device to reading from a device) without releasing the bus.

5.11.3.5 STOP signal

The master can terminate the communication by generating a STOP signal. A STOP signal,
usually referred to as the P-bit, is defined as a LOW to HIGH transition on the SDA line while SCL

is HIGH.

-/ — r— —
| ! — — | !

| |
scL | ! \ / \ / !
! | ! |
! | ! |
| | | I

| _—— — |
SDA l | ! |
I | —_— e ! |
e L

START condition STOP condition

Figure 5-44 1°C START and STOP Conditions

5.11.3.6 Slave Address Transfer

The first byte of data transferred by the master immediately after the START signal is the slave
address. This is a 7-bits calling address followed by the R/W bit. The R/W bit signals the slave the
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data transfer direction. No two slaves in the system can have the same address. Only the slave
with an address that matches the one transmltted by the master will respond by returning an
acknowledge bit by pulling the SDA low °t the 9" SCL clock cycle.

5.11.3.7 Data Transfer

Once successful slave addressing has been achieved, the data transfer can proceed on a byte-
by-byte basis in the direction speC|f|ed by the RW bit sent by the master. Each transferred byte is
followed by an acknowledge bit °n the 9" SCL clock cycle. If the slave signals a Not Acknowledge
(NACK), the master can generate a STOP signal to abort the data transfer or generate a
Repeated START signal and start a new transfer cycle.

If the master, as the receiving device, does Not Acknowledge (NACK) to the slave, the slave
releases the SDA line for the master to generate a STOP or Repeated START signal.

SURE o S a
-/ DG I

data line change

stable; | of data
data valid I allowed

Figure 5-45 Bit Transfer on 1°C Bus

clock pulse for
r—1 acknti/vledgement

MASTER : ___/ 1\ /2 \__ _ _ 8 9

DATA OUTPUT BY \ / X X: :>< /

TRANSMITTER | -

not acknowledge v

' —

A

I
I
I
|
t
I
DATA OUTPUT BYI :

RECEIVER

START acknowledge
condition

Figure 5-46 Acknowledge on I°C Bus

5.11.3.8 Clock Baud Rate

The data baud rate of I1°C is determined by CLK_DIV register when the controller is in a Master
mode. It is not important when the controller is in Slave mode. In Slave mode, the controller will
automatically synchronize to clock frequency from 1°C master device.

The data baud rate of I°C setting is Data Baud Rate of I°C = PCLK /(4x(CLK_DIV+1)). If PCLK=16
MHz, the CLK_DIV = 40 (28H) so that the data baud rate of 1°C = 16 MHz/(4X(40+1)) = 97.5 K
bits/sec.

5.11.3.9 Time-Out

There is a 14-bit time-out counter which can be used to deal with the 1°C bus hang-up. If the time-
out counter is enabled, when the bus start S|gnal is detected, the counter starts up counting until
counter overflows (TIF=1) and requests I°C interrupt to CPU or there is stop signal being
detected. User can also stop counter counting by clearing TOUTEN to 0. When time-out counter
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is enabled, setting flag 12C_STS and STAINTSTS to high and the falling edge of 1°C bus clock will
reset counter and re-start up counting after I2C_STS is cleared or after the falling edge of bus
clock. If the I°C bus hangs up, it causes the STATUS and 12C_STS not to be updated for a
period. The 14-bit time-out counter may overflow and acknowledge CPU the 1’C interrupt. Refer to
the following Figure for 14-bit time-out counter. User may clear TIF by write 1 to this bit.

TIS

14-bit L
Counter 12C Interrupt

Clear Counter

STAINSTS

IPEN1—

TOUTEN

STAINTSTS or 12C clock falling edge or stop signal

Figure 5-47 I°C Time-out Block Diagram

5.11.3.10 The 12C wake-up control Register (I2CWKUPCON)

When entering Power-down mode, other I°C master can wake up our chip by addressing our 1°C
device. User must set 2CWKUPCON[WKUPEN] before entering Power-down mode.

5.11.3.11 The 12C wake-up status Register (I2CWKUPSTS)
When system is waken up by other 1°C master device, WKUPIF is set to indicate this event

5.11.3.12 Mode Operation

There are five operation modes in the I°C controller. They are Master transmitter, Master receiver,
Slave transmitter, Slave receiver, and GC call. Bits START, STOP and ACK in I2CCON register
will determine the next state of the controller after I2C_STS bhit is cleared. Upon completion of the
new action, a new status code will be updated and the 12C_STS and STAINTSTS bit will be set. If
the I°C interrupt control bit INTEN is set, appropriate action or software branch of the new status
code can be performed in the Interrupt service routine.

In a given application, 1°C controller may operate as a master or as a slave. In Slave mode, it
looks for its own slave address and the general call address. If one of these addresses is
detected, and if the slave is willing to receive or transmit data from/to master (by setting the ACK
bit), acknowledge pulse will be transmitted out °n the 9" clock and an interrupt is requested if
interrupt is enabled. When the controller wishes to become the bus master, the hardware will
waits until the bus is free before entering Master mode so that a possible slave action is not
interrupted. If bus arbitration is lost in Master mode, it switches to Slave mode immediately and
can detect its own slave address in the same serial transfer.

5.11.3.13 Master Transmitter Mode

In master transmitter mode, the serial data output through SDA while SCL outputs the serial
clock. The first byte transmitted contains the slave address of the receiving device (7 bits) and the
data direction bit. In this case the data direction bit (R/W) will be logic 0, and it is represented by
“W” in the flow diagrams. Thus the first byte transmitted is SLA+W. Serial data is transmitted 8
bits at a time. After each byte is transmitted, an acknowledge bit is received. START and STOP
conditions are output to indicate the beginning and the end of a serial transfer.
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5.11.3.14 Master Receiver Mode
In the master receiver mode, the data direction bit (R/W) will be logic 1, and it is represented by
“R” in the flow diagrams. Thus the first byte transmitted is SLA+R. Serial data is received via SDA
while SCL outputs the serial clock. Serial data is received 8 bits at a time. After each byte is
received, an acknowledge bit is transmitted. START and STOP conditions are output to indicate
the beginning and end of a serial transfer.

5.11.3.15 Slave Receiver Mode
In the salve receiver mode, the serial data and the serial clock are received through SDA and
SCL. After each byte is received, an acknowledge bit is transmitted. START and STOP conditions
are recognized as the beginning and end of a serial transfer. Address recognition is performed by
hardware after reception of the slave address and direction bit.

5.11.3.16 Slave Transmitter Mode

In slave transmitter mode, the first byte is received and handled as in the slave receiver mode.
However, in this mode, the direction bit will indicate that the transfer direction is reversed. Serial
data is transmitted via SDA while the serial clock is input through SCL. START and STOP
conditions are recognized as the beginning and end of a serial transfer.

Data transfers in each mode are shown in the following figures.

Note:
® |2CON =12CCON
° I2DAT = 12CDATA
® STA=START
® STO=STOP
® AA =ACK
Software access to I2DAT with respect to  “Expected next action” :
(1) Data byte will be transmitted:
Software should load the data byte (to be transmitted) into I2DAT
Last state 08H before new I2CON setting is done.
A START has been (2)SLA+W will be transmitted: ) )
i i e—w< . Software should load the SLA+WI/R (to be tranmitted) into I2DAT
Last action is don transmitted before new I2CON setting is done.

(3) Data byte will be received:
Software can read the received data byte from I2DAT
while a new state is entered.

v

Next setting in I2CON —»| (STASTO,SI,AA)=(0,0,0,X)

: SLA+ W will be transmitted;
Expected next aCtlon—>< ACK bit will be received

A
New state ——» 18H

. . SLA+W has been transmitted;
next action is done—>< ACK has been received

l

Figure 5-48 I°C Normal Master Transmitter State
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ACK bitwill be recelved

From Master

H
+ Wil be ransmitted
willbe received

sLA
ACK bit

20 H
SLA_+ Wil be tansmitted
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(8)

3

(STA |, STO ,SI A )=( 0,00, X)
Data byte wil be transmitted
ACK willbe received

l
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‘Arepeated START wil be wan: :

A STOP wil be transitted
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smited STO flag will be reset

‘ ‘

!

28 H
DatabyleinS 1 DAT has been ransnitted
ACK has been recelved
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0 H
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10K
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SDA |\

A6 A5
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STO flag wilbe reset

Senda STOP.
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12 :
Not address SLV mode will be entered!

 bus will be release ‘

I, AA )= 1,0,0.X
ASTART will be ransmilted wher the.
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, ‘

T oxs
N\

Arbitration Lost

8

Send a START
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9 OxF8

w /[ ack\)

><D7XD6>C><DOXACK*X i

0x08
START
Repeat START

0x18 0x20

ox28f | 0x30 i

Repeat START
STOP

Dec 04, 2013

Figure 5-49 I1°C Master Transmitter Mode
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Set STA o generate.
aSTART

From Slave Mode (C)

(STA . STO SI, AA)=(0.0,0,X)
SLA+ R will be transmitted ' ;
ACK bit will be received

From Master / Transmitter (A)

a8H a0H
SLA+ R has been transmitted SLA+ R has been transmitted

NOT ACK has been received ACK has been received

J

(STA ,STO ,SI,AA)=(0,0,0.0)
Data byte will be received
NOT ACK will be returned

]

saH
Data byte has been received
NOT ACK has been returned

| L

Data byte will be received
ACK will be returned

(STA .STO . SI.AA)=(0.00.1) ‘

s0H
Data byte has been received
ACK has been returned

!

] i

(STA,STO SI.AA)=(1,1,0.X)
‘A STOP followed by a START wil
be transmitted
STO flag will be reset

A STOP will be transmitted

.0.X)
O i e o ‘Arepeated START will be transmitied

(STA ST SI. AA)=(0.1,0X) ‘

(STASTO,S1AA (1,00, ‘

Send a STOI

P
followed by a START

Send a STOP

10H
A repeated START has
been transmitted

L2

(STA,STO ,S1,AA)=(0,0,0.X)

SLA+ R will be ransmitted
ACK bit wil be wansmitted

SIO 1wl be switched 1o MST  / REC mode.

i L To Master / Transmitter (B)

A START will be ransmitted
when the bus becomes free

(STA, STO SI,AA)=(1,0,0.%)

(STA, STO ,S1,AA)=(0,0,0,X)
12 C bus will be release

ot address SLV made will be entered S—
[

SDA1

Enter NAslave

Other 0x38

SDA2

8 9 1 2

Repeat START

ack) [ oz X D6 X::X Do X AC\(X

R
0x4§/ Yoms 0x50 ox58

0x10

Repeat START
STOP
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Figure 5-50 I°C Master Receiver Mode
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6H
Own SLHAV has been recejved
ACK has been return

or

68+

Arbltratlon lost SRAV as master
LAV has been received

ACK has been return

| }

(STASTOSIAA=0000 (STASTCBIAA=0,00,)
Data byte will be recgived Data byte will be recgived
NOT ACK will be returned ACK will be retutned
i‘ l
h 4

Data has been received

NOT ACK has been returned ACK has been returned

8H
8&H i i
Previ%usl it e @ SILA Fddress Previously addressed with own SLA %ddress

l }

(STASTCBIAA=0000 (STASTCBIAA=000,1)
— Data will be recejved Data will be recejved
NOT ACK will be returned ACK will be returned
|

AH
A STOP or repeated START has been
received while still addressed/RESL

| | ) }

(STASTCSIAA (STASTCSIAA=

Switch to not acﬁjress SLV, mode Switch to not acgldressed SLY modg (SSTfShthSlAf) dQO:I) dsL d (SSTfSJtmlA? d 09 dsL d
Own SLA will be recognized No recognition of own SLA OWI CSLZHOII?) resse CY o NWI chto "f a fresseSLA V mode
A START will be transmitted whi A START will be transmitted when| /" will be recognize 0 recognition of own

the bus becomes.free becomes free

Send a START
when bus becomes|free

To Master M@@e i

SCFM 8 9 1 2 8 9
SD/T\/%X%X\W/ACKX o X DG)CXDOXACKX )(;0on

[ oxe0 ¥ [0x88 B
START
Repeat START RepeatSSTTO/-\lBT

Figure 5-51 I°C Slave Receiver Mode
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Own SLA+R has been received;

'ACK has been return.

or

BOH

Arbitration lost SLA+R/W as master;

Own SLA+R has been received
ACK has been return.

! l

(STASTOSIAA)=(00.00) (STASTO.SLAA)=0.0.0.1)
Last data byte will be transmitted ; Data byte will be transmitted ;
ACK will be received . ACK il be received .
N le
» b
C8H
. COH B&H
kg‘(‘i‘“‘“ ‘h’y‘s s lv[ﬁT tis i Data byte or Last data byte in S IDAT has been Data byte in S 1DAT has been transmitteds
2 been reved - transmitted; ACK has been received.
NOT ACK has been received .
» i i
(STASTOSLAA=(00.0,0)
Last data vill be wransmitted ; (STASTOSLAA)=0.00,1)
ACK vl be received . Data byte will be transmitted ;
ACK vl be received .
AOH
ASTOP or repeated START has been
received while still addressed as SLV/TRX.
4 v
v v v v
(STASTO.SLAA)=(100.1) (STASTOSLAA)=(10.00) T ASTOSTAA ) < :
Switch to not address SLV mode; Switch to not addressed SLV mode: STASTOSLAM=0.00.) (STASTOSLAN0000
: : Switch to not addressed SLV mode: Switch to not addressed SLV mode:
Own SLA will be recognizad ; No recognition of own SLA o S sl bercomnizad N A
ASTART will be transmitted when the ASTART will be transmitted when the vall be recognized - No recognition of ovwn

bus becomes free becomes free. ‘ ‘

Enter NAslave
Send a START

when bus becomes free

SR To Master Mode (C)

SCL 1 2 8 9 1 2 8 9

SDA \ | [ m s T w ACK o7 Y oe X X o Y ack| X
..... \[OXAS 0xB8 0xC0.
Repeat START i
.

SCL 1 2 8 9 1 2 8 9 ;
SDA [ o7 X os U oo Y Ack o7\ o6 )D( po Y ack| X Xj—[OxAO

i

0xB8 0xCO 0xC8 0xCO _______!
Repeat START
STOP

Figure 5-52 I°C Slave Transmitter Mode
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y J

(STA,STO SI,AA)=(X,0,0,0) (STA,STO,SI,AA)=(X,0,0,1)
Data byte will be received ; Data byte will be received ;
NOT ACK will be returned . ACK will be returned .
98 H 90 H
Previously addressed with General Call ; Previously addressed with General Call ;
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NOT ACK has been returned . ACK has been returned
(STA,STO,SI,AA)=(X,0,0,0) (STA,STO,SI,AA)=(X,0,0,1)
Data will be received ; Data will be received ;
NOT ACK will be returned . ACK will be returned .

OH
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received while still addressed as

SLV/REC
(STA STO,SILAA)=(1,0,0,1) (STA,STO ,SI,AA)=(1,0,0,0) _ _
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SDA __\ A6 A5 w

START
Repeat START

Figure 5-53 I°C General Call Mode
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Figure 5-54 I°C Bus Error Timing
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5.12 I°S

5.12.1 Overview

The audio controller consists of 1°S protocol to interface with external audio CODEC. Two 8 word
deep FIFO for receiving path and transmitting path respectively and is capable of handling 8 ~ 32
bit word sizes. PDMA controller handles the data movement between FIFO and memory.

5.12.2 Features
e I°S can operate as either master or Slave mode.

e Capable of handling 8, 16, 24 and 32 bits word sizes.
e Mono and stereo of audio data are supported.
e 1°Sand MSB justified data format are supported.

e Two FIFO data buffers (each 32 bits) are provided, one is for transmitting and the other is for
receiving.

e Generate interrupt when buffer levels cross a programmable boundary.

e Two PDMA channels request, one is for transmitting and the other is for receiving.

5.12.3 Block Diagram

» 12S_MCLK
p» 12S CLK_GEN
’& [2S LRCLK
WS MUX
g
a _ A
E Transmit <
Contrl
< > 2 » Tx Shift Register » 12S_SDO
TXFIFO
APB A }
'”tegace St Clock | 2S_BCLK
ift Cloc
dma_req Control ————— MUX
<+ .
Registers .
dma_ack Receive A
B _ Control | Y
- & - . .
RXFIFO < Rx Shift Register ¢ 12S_SDI
Slave

Figure 5-55 I°S Controller Block Diagram

Dec 04, 2013 Page 174 of 288 Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

NUVYOTON
—

5.12.4 Functional Description

5.12.4.1 12S Operation

%
12S_BCLK ( —‘
12S_ LRCLK \ /

%
%

12S_SDI/I2S_SDO >< MSB>< >< X >< LsB | MsB Y
%

word N -1 word N word N + 1
right channel left channel right channel

Figure 5-56 I°S bus timing diagram (Format = 0)

55
12SBCLK r —|
)
I2SLRCLK
55
12SDI / 12SDO MSB X X X X LsB Y| MsB X \
55
word N-1 word N word N+1
right channel left channel right channel

Figure 5-57 MSB Justified Timing Diagram (Format = 1)

5.12.4.2 12S FIFO
The data structures of FIFO of 8/16/32 bits are described as follows.
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Mono8- bit data mode

N+3 N+2 N+1 N
7 0l 7 0l 7 0l 7 0

Stereo8- bit data mode

LEFT+1 RIGHT+1 LEFT RIGHT
ol 7 Ol 7 0l 7

Mono16- bit data mode

N+1 N
15 0] 15 0

Stereol6- bit data mode

LEFT RIGHT
15 0l 15 0

Mono32- bit data mode

N
31 0
Stereo32- bit data mode
LEFT
31 0 N
RIGHT N+1
31 0

Figure 5-58 FIFO Contents for Various 1°S Modes
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5.13 LCD Display Driver

5.13.1 Overview

The LCD driver can directly drive a LCD glass by creating the ac segment and common voltage
signals automatically. It can support static, 1/2 duty, 1/3 duty, 1/4 duty, 1/5 duty and 1/6 duty LCD
glass with up to 38 segments with 6 COM (segment 0 is used as LCD_COM4 and segment 1 is used
as LCD_COMS5) or 40 segments with 4 COM (LCD_COMO ~ LCD_COM3).

A built-in charge pump function can be enabled to provide the LCD glass with higher voltage than the
system voltage. The LCD driver would generate voltage higher than the threshold voltage in older to
darken a segment and a voltage lower than threshold to make a segment clear. However, the LCD
display segment will degrade if the applied voltage has a DC-component. To avoid this, the generated
waveform by LCD driver are arranged such that average voltage of each segment is zero and the
RMS(root-mean-square) voltage applied on a LCD segment lower than the segment threshold making
LCD clear and RMS voltage higher than the segment threshold making LCD dark.

Note : Output voltage for ADC/LCD shared pins cannot be higher than VDD because these pins are
without 5V tolerance.

(LQFP64 : LCD_SEG17, LCD_SEG19, LCD_SEG20, LCD_SEG21, LCD_SEG22, LCD_SEG23)
(LQFP128 : LCD_SEG36, LCD_SEG37, LCD_SEG38, LCD_SEG39)

5.13.2 Features

®  Supports up to 180 dots (6x30) or 128 dots (4x32) in LQFP64 package and 228 dots
(6x38) or 160 dots (4x40) in LQFP100/LQFP128 package Segment/Com pins:

® Common 0-5 multiplexing functions with GPI/O pins

®  Segment 0-39 multiplexing function with GPI/O pins

®  Supports Static,1/2 bias and 1/3 bias voltage

® Six display modes: Static,1/2 duty, 1/3 duty, 1/4 duty, 1/5 duty or 1/6 duty Selectable
LCD frequency by frequency divider

® Configurable frame frequency

® Internal Charge pump, adjustable contrast adjustment

® Embedded LCD bias reference ladder (R-Type, 200kQ resisters)

® Configurable Charge pump frequency

®  Blinking capability

®  Supports R/C-type method

® LCD frame interrupt
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5.13.3 Block Diagram

h
Seg38
—
3 Mux .
. Segment
Display .
- Output
Register '
¥ Mux Seql control
B - 5
o Seg0 st
B — >
B Mux S0
TT I———> cowms
Common|
LCDCLK I - > com2
Divider izing Output —>
+ 32~ + 51}2 Generator control comt
> cowmo

; il
E@ VDD

VLCDP &
Analog v3 R1
o Voltage s
9 2 7 R2
Charge Pump EEs vz LCD3R, Multiplexer &

Generator ‘\uﬁ R3
1 CD?2|

DHJ DH2
c

Figure 5-59 LCD Driver Block Diagram
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5.13.4 Functional Description

The LCD driver consists of display memory register, segment output control, common output, timing
generator, charge pump and analog voltage multiplexer blocks. The display memory register stores
LCD segment darkened or cleared data. The data bit that is stored in display memory register with “1”
makes the LCD segment be darkened and the data bit that is stored in display memory register with
“0” makes the LCD segment be cleared. The display memory register is organized with LCD_MEM_0
~ LCD_MEM_9 registers. Programming the data bits in LCD_MEM_0 ~ LCD_MEM_9 registers can
make the corresponding LCD segment be darkened or cleared. The data stored in display memory
register is multiplexed to segment output block sequentially with clock generated by timing generator
block. The segment output block is in charged of producing SEG 0 ~ SEG 39 driving line and the
common output block is in charged of producing COMO ~ COMS3 driving line. Charge pump block
provides boosting voltage function for LCD glass. The charge pump input voltage range is from 1.8V
to 3.6V. The multi-levels bias voltage can be programmed by CPUMP_VOL_SET bits of
LCD_DISPCTL register and the multi-levels bias voltage from 2.6V to 3.3 V can be generated by
charge pump block. The analog voltage multiplexer can generates static, 1/2 bias and 1/3 bias
voltage output by setting BIAS_SEL bits of LCD_DISPCTL registers. User can program the BIAS_SEL
bits to generate different bias voltage for COM and SEG driving line to drive LCD glass. Each common
signal is selected sequentially according to the specified number of time slices of its frame period. For
example, in 1/3 duty, COMO to COM2 will output waveforms, COM3 will be tied to low. Whereas for
1/6 duty, COMO to COMS5 will output waveforms. COM signal waveform is shown in Figure 5-61.

5.13.4.1 LCD Display Memory MAP

IDISPLAY Register | 31 | 30 | 29 [ 28 [ 27 [ 26 | 25 | M IR D U I R IV IO I (VI

ILCD_MEM_9 X | X [SEG39[SEGHSEG39|SEG39|SEG39|SEG39| X | X |SEG3S{SEG3S|SEGHS SEG38 |SEG38|SEG38| X | X |SEG37|SEG37|SEG37|SEGHT|SEGIT|SEG37| X | X |SEG36|SEG36|SEG36|SEG36|SEGH6 |SEGI6
ILCD_MEM_8 X | X [SEG35|SEG3S SEG3S |SEG3S|SEG3S|SEG3S| X | X |SEG34|SEG34|SEG34|SEG34|SEG34|SEG34| X | X |SEG33|SEG33|SEG33|SEGI3|SEGI3|SEGI3| X | X |SEG32|SEG32|SEG32|SEG32|SEG32(SEG32
ILCD_MEM_7 X | X [SEG31|SEG3I|SEG3I {SEG3I|SEG31|SEG31| X | X |SEG30SEG30[SEG30|SEG30|SEG30|SEG30| X | X |SEG2O|SEG9|SEG29|SEG2Y|SEGLO(SEG)| X | X |SEG2S|SEGS|SEGIS |SEG2S |SEG2S|SEGIS
ILCD_MEM_6 X | X [SEG27{SEG)T|SEG2T|SEG27|SEG27|SEG27| X | X |SEG26{SEG26|SEG26(SEG26|SEG26|SEG26| X | X |SEGLS|SEG2S|SEG2S|SEGDS SEGDS|SEG2S| X | X |SEG24|SEG24|SEG24|SEG24|SEGA |SEG24
ILCD_MEM_S X | X [SEG23{SEG23|SEG23 |SEG23|SEG23|SEG23| X | X |SEG22{SEG22|SEG22|SEG22|SEG22|SEG22| X | X |SEG2I|SEG2I|SEG2I|SEG2I|SEG2I|SEG21| X | X |SEG20|SEG20|SEG20|SEG20|SEG20(SEG20
LCD_MEM_4 X | X [SEGI9|SEGIY|SEGIO(SEGI9|SEGI9|SEGI9| X | X |SEGIS|SEGIS|SEGIS|SEGIS|SEGIS|SEGIS| X | X |SEGIT|SEGIT|SEGI7|SEGIT|SEGIT|SEGIT| X | X |SEGI6|SEGI6|SEGI6 |SEGI6|SEGI6|SEGI6
ILCD_MEM_3 X | X [SEGIS|SEGLS |SEGLS |SEGLS|SEGIS|SEGIS| X | X |SEGI4|SEGI4|SEGI4|SEGI4|SEGI4|SEGI4| X | X |SEGI3|SEGI3|SEGI3|SEGI3|SEGI3|SEGI3| X | X |SEGI2|SEGI2|SEGI2|SEGI2|SEGI2|SEGI2
ILCD_MEM_2 X | X [SEGIT{SEGII|SEGIL|SEGI1|SEGII|SEGIL| X | X |SEGIO[SEGI0|SEGI0(SEGI0(SEGI0|SEGI0| X | X |SEGO9|SEG09|SEG09|SEGO9 SEGO9|SEGO9| X | X |SEGO8|SEGO3|SEGOS|SEGOS |SEGOS |SEGOS
ILCD_MEM_I X | X [SEGOT|SEGOT |SEGOT SEGOT|SEGOT|SEGO7| X | X |SEGO6|SEGO6|SEGO6|SEGO6|SEGO6|SEG6| X | X |SEGOS {SEGOS|SEGOS|SEGOS |SEGOS{SEGOS| X | X [SEGO4|SEGO4|SEGOA |SEGO4 | SEGO4| SEGO4
ILCD_MEM_0 X | X [SEGO3{SEGO3 SEGO3 |SEGO3|SEGO3|SEGO3| X | X |SEGO2{SEG02|SEG02 {SEG02|SEGO2|SEGO2| X | X |SEGOI|SEGOI|SEGOI |SEGOI {SEGOT|SEGO1| X | X |SEGO0|SEGO0|SEGO0|SEGON|SEGO0 {SEG00

Figure 5-60 LCD Memory Map

5.13.4.2 Frame Counter (FC) and Blinking Display

In 6-mux configuration, COM0, COM1, COM2, COM3, COM4 and COM5 organize one frame. In 5-
mux configuration, COM0, COM1, COM2, COM3 and COM4 organize one frame. In 4-mux
configuration, COM0O, COM1, COM2 and COM3 organize one frame. In 3-mux configuration, COMO,
COM1 and COM2 organize one frame. In 2-mux configuration, COMO and COM1 organize one frame.
In static configuration, COMO organizes one frame. The frame counter can be pre-scaled by
programming pre-scale counter (LCD_FCR[PRESCL]). The pre-scale counter can be divided by 1, 2,
4 and 8. The frame counter is counted down from FCV (LCD_FCR[9:4]) to zero. FCV is the top value
of frame counter. If FCEN (LCD_FCRJO0]) is set to 1 and FCINTEN (LCD_FCRJ[1]) is set to 1, once
frame counter is counted down to zero, the frame counter overflow interrupt is generated. At the same
time, the frame counter is reloaded with FCV automatically. The LCD blinking display is controlled with
frame counter overflow time. In blinking configuration, the segments are turned on and turned off
alternately by frame counter overflow time. The frame counter overflowing interrupt can be also used
as synchronization for filling data to LCD display memory register.

5.13.4.3 LCD Display Power Down

If the power-down request is triggered from system manager, LCD controller will execute the frame
completely to avoid the DC component. When the frame is executed completely, the LCD power down

Dec 04, 2013 Page 179 of 288 Revision 1.07


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NuMicro™ Nanol00 (B) Datasheet

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

interrupt signal is generated to inform system manager the LCD controller is ready to enter power
down state, if PDINT_EN (LCD_CTL[9]) is enabled.Otherwise, if PDINT_EN (LCD_CTL[9]) is disabled,
the LCD power down interrupt signal is blocked and the interrupt is disabled. If the PDDSIP_EN
(LCD_CTL[8]) is set to 1, the LCD display is operated in Power-down mode. Otherwise, if
PDDSIP_EN (LCD_CTL[8]) is cleared to 0, the LCD display is off in Power-down mode.

1/3 bias and 1/6 duty COM

vLeb ———r—v1- 11

2VLCD/3 [ T ™ O nonmn |
VLCD/3— |- S B B s B
ves-Lhoooe M -

2VLCD/3
- VLCD/3
7777777777 1 vss

B 2VLCD/3
-+~ VLCD/3

77777777 4 VSS

Figure 5-62 SEG Signal Waveform
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Figure 5-63 COM-SEG Signal Waveform by 1/6 Duty with 1/3 Bias
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5.13.5 Application Circuit
External Resister ladder

1. Most commonly used for high VDD voltages.

2. Uses inexpensive resistors to create the multilevel LCD voltages. Regardless of the number of
pixels that are energized the current remains constant. The voltage at point VLCD is typically tied
to VDD, either internally or externally

3 The resister values are determined by two factors.
a. Display quality
b. Power consumption

R (Var)

VLCD

by
- % Rl
[.
% .
L

v2

Vi

Figure 5-64 1/3 Bias (External Resistor Ladder)
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R (Var)
VLCD
é R1
V3
v2
é R3
vl

Figure 5-65 1/2 Bias (External Resistor Ladder)

Resistor ladder with capacitors

Sometimes the addition of parallel capacitors to the resistance can reduce the distortion caused by
charging/discharging currents. This effect is limited since at some point a large resistor and large
capacitor cause a voltage level shift which negatively impacts the display quality.
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VDD
% R (var)
VLCD
% R1 ——C1
V3
R2 —L_ C2
v2 %
—1 C3
R3 —l—
Vi ‘
Figure 5-66 1/3 Bias (Resistor Ladder with Capacitor)
VDD
R (var)
VLCD
é R1 —L_C
V3
V2
—1C3
S R3 e
Vi
Figure 5-67 1/2 Bias (Resistor Ladder with Capacitor)
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Charge Pump

1. Ideal for low voltage battery operation because the VDD voltage can be boosted up to drive the
LCD panel.

2. The charge pump requires a charging capacitor and filter capacitor for each of the LCD voltages.
3. These capacitors are typically polyester, polypropylene, or polystyrene material.

4. Another feature that makes the charge pump ideal for battery applications is that the current
consumption is proportional to the number of pixels that are energized.

0.1uE | _ ==0.1uF
v3 )
L XDH2 NANO130 0.1uF
==
v2
i I;—O.luF
v1i ‘
—L_0.1uF
Figure 5-68 1/3 Bias (Charge Pump)
r————XDH1
0.1uF_| veep ——0.1uF
L NpH2 NANO130 v3 —_0.1uF
V2 1 _o0.1uF
vi 1 _O.1uF

Figure 5-69 1/2 Bias (Charge Pump)
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5.14 Pulse Width Modulation (PWM)

5.14.1 Overview

This chip has two PWM controllers, each controller has 4 independent PWM outputs, CHO~CHS3,
or as 2 complementary PWM pairs, (CHO, CH1), (CH2, CH3) with 2 programmable dead-zone
generators.

Each two PWM outputs, (CHO, CH1), (CH2, CH3), share the same 8-bit prescaler, clock divider
providing 5 divided frequencies (1, 1/2, 1/4, 1/8, 1/16). Each PWM output has independent 16-bit
PWM down-count counter for PWM period control, and 16-bit comparators for PWM duty control.
Each dead-zone generator has two outputs. The first dead-zone generator output is CHO and
CH1, and for the second dead-zone generator, the output is CH2 and CH3. The 2 sets of PWM
controller total provide eight independent PWM interrupt flags which are set by hardware when
the corresponding PWM period down counter reaches zero. PWM interrupt will be asserted when
both PWM interrupt source and its corresponding enable bit are active. Each PWM output can be
configured as one-shot mode to produce only one PWM cycle signal or continuous mode to
output PWM waveform continuously.

When DZENO1 of PWMx_CTL is set, CHO and CH1 perform complementary PWM paired
function; the paired PWM timing, period, duty and dead-time are determined by PWM channel 0
timer and Dead-zone generator 0. Similarly, When DZEN23 of PWMx_CTL is set the
complementary PWM pair of (CH2, CH3) is controlled by PWM channel 2.

To prevent PWM driving output pin with unsteady waveform, the 16-bit period down counter and
16-bit comparator are implemented with double buffer. When user writes data to
counter/comparator buffer registers the updated value will be loaded into the 16-bit down counter/
comparator at the time down counter reaching zero. The double buffering feature avoids glitch at
PWM outputs.

When the 16-bit period down counter reaches zero, the interrupt request is generated. If PWM
output is set as continuous mode, when the down counter reaches zero, it is reloaded with CN of
PWMx_DUTYy(y=0~3) Register automatically then start decreases, repeatedly. If the PWM
output is set as one-shot mode, the down counter will stop and generate one interrupt request
when it reaches zero.

The value of PWM counter comparator is used for pulse width modulation. The counter control
logic changes the output level when down-counter value matches the value of compare register.

The alternate feature of the PWM is digital input capture function. If capture function is enabled
the PWM output pin is switched as capture input pin. The capture channel 0 and PWM CHO share
one timer; and the capture channel 1 and PWM CH1 share one timer, and etc. Therefore user
must setup the PWM timer before enabling capture feature. After capture feature is enabled, the
capture always latches PWM timer to Capture Rising Latch Register (PWMx_CRLy) where
y=0~3, when input channel has a rising transition and latches PWM timer to Capture Falling Latch
Register (PWMx_CFLy) where y=0~3, when input channel has a falling transition. Capture
channel O interrupt is programmable by setting PWMx_CAPINTEN. Whenever Capture event
latched for channel 0/1/2/3, the PWM timer 0/1/2/3 will be reload at this moment if the
corresponding reload enable bit specified in CAPCTL are set.

The maximum captured frequency that PWM can capture is dominated by the capture interrupt
latency. When capture interrupt occurs, software will do at least three steps, they are:
Read PWMINTSTS to tell it from interrupt source and Read PWMx_CRLy/PWMx_CFLy(y=0~3) to
get capture value and finally write 1 to clear PWMx_INTSTS. If interrupt latency will take time TO
to finish, the capture signal mustn’t transient during this interval. In this case, the maximum
capture frequency will be 1/TO0.
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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~CH3, 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_CFLy) 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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5.14.3 Block Diagram

The following figures illustrate the architecture of PWM in groups. (Timer 0&1 are in one group
and timer 2&3 are in another, and so on.)

———| PWMD1_S( CLKSEL[29:28]) |

\ PWMO1_EN( APBCLK20]) \

HIRC ) 4y > PWMO1_CLK
HCLK 0 >

LXT

HXT

Figure 5-70 PWMO Clock

Clock Logic
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I > TMIED TMINTO
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( from clock PWMO_PR o >
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116 PWMO_CTL
415 100 *
ﬂb 000 PWM-
14 " PA.13/ PWML
== 001 [—  Timerl
|-1/8 ! 010 Logic
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Figure 5-71 PWMO Generator for Channel 0, 1
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Figure 5-72 PWM1 Clock
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Figure 5-73 PWM Generator for Channel 2, 3
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5.14.4 Functional Description

5.14.4.1 PWM-Timer Operation

The PWM period and duty control are decided by PWMx_DUTYy (y =0~3) register CN
(PWMx_DUTYy[15:0] ) and CM (PWMx_DUTYYy[31:16] ). The PWM-timer timing operation is
shown in Figure 5-75. The pulse width modulation follows the formula below and the legend of
PWM-Timer Comparator is shown in Figure 5-74. Note that the corresponding I/O pins must be
configured as output type before PWM function is enabled.

PWM frequency = PWMxy_CLK/(prescale+1)*(clock divider)/(CN+1); where xy, could be 01, 23,
depending on selected PWM channel.

Duty ratio = (CM+1)/(CN+1).

CM >= CN: PWM output is always high.

CM < CN: PWM low width= (CN-CM) unitl; PWM high width = (CM+1) unit.
If CM = 0: PWM low width = (CN) unit; PWM high width = 1 unit

Note: 1. Unit = one PWM clock cycle.

Start Update
Initialize # new CM
PWM
CM+1 PWM Timer cM l |
Comparator

CN Output CN : ; : :
PWM
Ouput i
1
i

L owi <3 > o<

Figure 5-74 Legend of Internal Comparator Output of PWM-Timer

Comparator
(CM) 1 1 0
I I I I |
PWM I
down- counter 3 ( 4
I (
| |

PWM Timer

)
|
|
I
output )
I

CM=1
CN=3
Auto reload=1

CM=0
CN=4

(CHOMOD=1) (S W write new valug
( Write initial setting
Auto-load Auto-load
Set CIDEN=1 (H/ W update valug (TMINTO is set by HW)
(PWM Timer starts running (TMINTO is set by HW)

Figure 5-75 PWM-Timer Operation Timing for Channel O
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5.14.4.2 PWM Double Buffering, continuous and one-shot Operation

The PWM has double buffering function; the reload value is updated at the start of next period
without affecting current timer operation. The PWM counter value can be written into bit [15:0] of
PWMx_DUTYO0~3.

The bit CHOMOD in PWM Control Register (PWMx_CTL) defines PWM operation in Continuous
or One-shot mode If CHOMOD is set to one (continuous mode), the controller loads CN to PWM
counter when PWM counter reaches zero. If CN is set to zero, PWM counter will be halt when
PWM counter counts to zero.

In one-shot mode (CHOMOD=0), the corresponding channel will output only one duty waveform
and counter will be stopped if no further corresponding duty register updated. When PWM counter
is running, updating corresponding duty register will engage the next duty waveform.

Write Write Write Write
CN=150 CN=199 CN=99 CN=0
CM=50 CM=49 CM=0 CM=XX
Start Stop
PWM
Waveform
51 50 1
[
write a nonzero number to &
prescaler& setup clock 151 200 100
dividor > » »

Figure 5-76 PWM Double Buffer Illustration

5.14.4.3 Modulate Duty Ratio

The double buffering function allows CM to be written at any point in current cycle. The loaded
value will take effect from next cycle.

|
101 51 1
- Sy

i
Y

\

\

Write ‘ Write ‘ Write ‘
CM=100 ‘ CM=50 ‘ CM=0 ‘
|

|

|

}4—»‘4—»4—»

1 PWM cycle= 151 1 PWM cycle= 151 1 PWM cycle= 151

Modulate PWM controller ouput duty ratio ( CN =150)

Figure 5-77 PWM Controller Output Duty Ratio
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5.14.4.4 Dead-Zone Generator

PWM implements Dead Zone generator. They are built for power device protection. This function
generates a programmable time gap to delay PWM rising output. User can program Dead-Zone
counter to determine the Dead Zone interval.

PWM Timer
Output0/2 ﬂ ‘
PWM Timer

Inversed output u ‘
1/3
Dead- Zone
Generator ‘ ‘ ‘
output0/2
Generator ﬂ
outputl/3

Dead- Zone
Dead zone interval

Figure 5-78 Paired PWM Output with Dead Zone Generation Operation

5.14.4.5 Capture Operation

The Capture channel 0 and PWM channel O share one timer ; and the Capture channell and
PWM channel 1 share another timer, and etc. The capture always latches PWM-timer to
PWMx_CRLO when input channel has a rising transition and latches PWM-timer to PWMx_CFLO
when input channel has a falling transition. Capture channel O interrupt is programmable by
setting PWMx_CAPINTEN][O] (Rising latch Interrupt enable) and PWM_CAPINTEN[1] (Falling
latch Interrupt enable) to decide the condition of interrupt occur. Whenever the Capture module
issues a capturing flag (rising latched or falling latched) that are defined in CAPUNTSTS, and the
reload enable bit(defined in CAPCTL) is also set the corresponding PWM timer will be reloaded
with CN at this moment. Note that the corresponding I/O pins must be configured as input type
before Capture function is enabled
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Figure 5-79 PWM Capture Operation Timing
At this example, the CN is 8:
The PWM timer will be reloaded with CN when a capture interrupt flag (CAPIFO) is set.
The channel low pulse widt— is (CN — CRL).
The channel high pulse widt—is (CN — CFL).

In some case that need wider counter, user can cascade two 16 bit counters to 32 bit counter for
capturing

The cascade method is depicted below

When enabling CHO1CASK in hit[13] of PWMx_CAPCTL, the internal cascade logic will combine
CHO’s 16 bit counter with CH1’s 16 bit counter to become 32 bit counter for CHO and the same for
enabling CH23CASK in hit[29] of PWMx_CAPCTL for CH2 and CH3.CNRO /CNR2 and
CNR1/CNR3 are also cascaded. At this case, the capturing function for CH1 and CH3 are
useless.

When capturing flag is setup (rising for CAPINTSTS[1],and falling for CAPINTSTS[2]), the capture
data for rising latched is stored in CRLRO and CRLR1 and CFLR1 and CFLRO for falling latched.
CRLR1 is located in the upper half word and CRLRO is in lower half word and the same for
CFLR1 and CFLRO.

User can also read CRLRO or CFLRO register directly to get 32 bit capturing data when cascade
is enabled

Note: Cascade function is only for PWM capture function.

5.14.4.6 PWM PDMA Function
PWM support PDMA transfer function when operating in capture mode and is only for specified
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channel (channel 0,2),when the corresponding PDMA enable bit(defined in CAPCTL register) is
set, capture module will issue a request to PDMA controller when the preceding capture event
happened. PDMA controller will issue ACK to capture module and read back PDMACHO register
to memory. By setting PDMACAPMODO and PDMACAPMOD2, PDMA can transfer rising latched
data or falling latched data or both of them to memory. When using PDMA to transfer both falling
and rising data, remember to set CHXRFORDER in PWMx_CAPCTL to decide the order of
transferring data ( falling edge latched is first or rising edged latched first)

5.14.4.7 PWM-Timer Interrupt Architecture

There are eight PWM, interrupts, PWMOCHO_INT ~ PWMCH3_INT, PWMI1CHO_INT -~
PWM1CH3_INT which are OR into PWMO_INT and PWM1_INT. PWM CHO and Capture channel
0 share one interrupt, PWM CH1 and Capture channel 1 share the same interrupt and so on.
Therefore, PWM function and Capture function in the same channel cannot be used at the same

time.
TMINTO PWMOCHO_INT
CAPIFO
TMINTL PWMOCHZL_INT|
CAPIF1

PWMO_INT

TMINT2 PWMOCH2_IN
CAPIF2
TMINT3 PWMOCH3_INT
CAPIF3
TMINTO PWM1CHO_INT
CAPIFO
TMINTL PWM1CH1_INT|
CAPIF1

PWM1CH2_INT PWM1_INT
TMINT2
CAPIF2

TMINT3 PWM1CH3_INT
CAPIF3

Figure 5-80 PWM-Timer Interrupt

5.14.4.8 PWM-Timer Start Procedure
The following procedure is for starting a PWM drive.

®  Setup clock selector (PWMx_CLKSEL),x=0~1
®  Setup prescaler (PWMx_PRES),x=0~1

®  Setup inverter on/off, dead zone generator on/off, auto-reload/one-shot mode and
Stop PWM-timer (PWMx_CTL, x=0~1)

®  Setup interrupt enable register (PWMx_INTEN),x=0~1
®  Setup PWM output enable (PWMx_OE),x=0~1
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Setup the corresponding GPI/O pins to PWM function
Setup the corresponding GPI/O pins to output type
Enable PWM down-counter start running (Set ChxEN = 1 in PWMx_CTL, x=0~1)

Setup CM and CN of PWMx_DUTYy register for setting PWM duty,
x=0~1,y=0~3.(When cascade is enabled the CM is used for the upper half word of the
32 bit CN)

® The procedure 1~8 mentioned above may be set up not in the order and PWM Timer
can still work fine

5.14.4.9 PWM-Timer Stop Procedure
Take PWMO, Channel 0 for example:
Method 1:

Set 32 bit PWMx_DUTYO register to 0, and wait for PWM timeout interrupt (if bit 0 of PWMx_IE is
set) occurring or polling the corresponding time-out flag. When PWM timeout interrupt occurr