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1 GENERAL DESCRIPTION

The Nanoll2 series ultra-low-power 32-bit microcontroller embeded with ARM® Cortex™-MO0
core operates at low voltage range from 1.8V to 3.6V and runs up to 32 MHz frequency with
16/32 Kbytes embedded Flash and 4/8 Kbytes embedded SRAM and 4 Kbytes Flash loader
memory for In-System Programming (ISP). The Nano112 series integrates 4 COM x 36 SEG or 6
COM x 34 SEG LCD controller, RTC, 12-bit SAR ADC, comparators and provides high
performance connectivity peripheral interfaces such as UART, SPI, I°C, GPIOs, and 1SO-7816-3
for Smart card. The Nanol112 series supports Brown-out Detector, Power-down mode with RTC
turn on, RAM retention is less than 1.5 uA, Deep power down mode with RAM retention is less
than 650 nA and fast wake-up via many peripheral interfaces.

The Nano112 series provides low voltage, low operating power consumption, low standby current,
high integration peripherals, high-efficiency operation, fast wake-up function and the lowest cost
32-bit microcontrollers. The Nanoll2 series is suitable for a wide range of battery device
applications such as:

Wearable Device

Smart Watch

Wireless Gaming Control

Hand-Held Medical Device

RFID Reader

Mobile Payment Smart Card Reader
Security Alarm System

Smart Home Appliance

Wireless Thermostats

Wireless Sensors Node Device (WSND)
Wireless Auto Meter Reading (AMR)

Portable Wireless Data Collector

Smart Water, Gas, Heat Meters

The Nano112 series includes two product lines: Nano102 Base line and Nano112 LCD line.

The Nanol02 Base line, an ultra-low-power 32-bit microcontroller embedded with ARM®
Cortex™-MO core, operates at low voltage range from 1.8V to 3.6V and runs up to 32 MHz
frequency with 16/32 Kbytes embedded flash and 4/8 Kbytes embedded SRAM and 4 Kbytes
Flash loader memory for In-System Programming (ISP). It integrates RTC, 8- channels 12-bit
SAR ADC, 2xComparators and provides high performance connectivity peripheral interfaces such
as 2 x Low Power UARTS, 2 x SPIs, 2 x I°Cs, GPIOs, and 2 x 1SO-7816-3 for Smart card. The
Nano102 Base line supports Brown-out Detector, Power-down mode with RAM retention and fast
wake-up via many peripheral interfaces.

The Nanol112 LCD line, an ultra-low-power 32-bit microcontroller embedded with ARM® Cortex™.-
MO core, operates at low voltage range from 1.8V to 3.6V and runs up to 32 MHz frequency with
16/32 Kbytes embedded flash and 4/8 Kbytes embedded SRAM and 4 Kbytes Flash loader
memory for In-System Programming (ISP). It integrates 4 COM x 36 SEG or 6 COM x 34 SEG
LCD controller, RTC, 8-channels 12-bit SAR ADC, 2 x Comparators and provides high
performance connectivity peripheral interfaces such as 2 x Low Power UARTS, 2 x SPIs, 2 x I°Cs,
GPIOs, and 2 x 1SO-7816-3 for Smart card. The Nano112 LCD line supports Brown-out Detector,
Power-down mode with RAM retention and fast wake-up via many peripheral interfaces.
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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 Nanol02 Features — Base Line
® Low Supply Voltage Range: 1.8 Vt0 3.6 V

®  Ultra-Low Power Consumption
€ Operation mode : 150 uA/MHz
€ Power-down mode : 1.5 uA (RTC on, RAM retention)
€ Deep power down mode : 650 nA (RAM retention)
Fast Wake-Up From Standby Mode : Less than 6 ys

ARM® Cortex™-MO core running up to 32 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
® Flash EPROM Memory

€ Runs up to 32 MHz with zero wait state for discontinuous address read access

€ 16/32 Kbytes application program memory (APROM)

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

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

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

EPROM
® SRAM Memory
€ 4/8 Kbytes embedded SRAM
4  Supports DMA mode
® DMA: Supports 5 channels: 4 PDMA channels and one CRC channel

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

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

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

L K R 2

® Clock Control
€ Flexible selection for different applications

€ Built-in 12/16 MHz OSC, can be trimmed to 1 % deviation within all temperature
range when turning on auto-trim function (system must have external 32.768
kHz crystal input) otherwise 12/16 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 32 MHz, for high performance system operation
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 Input only with high impendence

€  Allinputs with Schmitt trigger
€ /O pin configured as interrupt source with edge/level setting
€  Supports High Driver and High Sink I/O mode
€ Supports input 5V tolerance, except PA.0 ~ PA.7, PA.12, PA.13, PF.0(X32l),
PF.1(X320).
® 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 and PDMA

Supports PDMA mode

L K R JBE R 2

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
€ Supports 1, 1/2, 1/4, 1/8, 1/16 Hz clock output
® PWM/Capture
€ Supports 1 PWM module with two 16-bit PWM generators
€ Provides four PWM outputs or two 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 four 16-bit digital capture timers provides four
rising/ falling/both capture inputs.

€  Supports One-shot and Continuous mode
€ Supports Capture interrupt
() UART

€ Upto 1 Mbit/s baud rate and support 9600 baud rate @ 32kHz, low power mode
€ Upto 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.
€4 Programmable baud rate generator
€  Supports PDMA mode
€ Wake system (CTSn, received data or RS-485 address matched) up from
Power-down mode
[ SPI
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€4 Up to two sets of SPI controllers

€ 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

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

€ 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

€ Wake system up(SPI clock toggle) from Power-down mode

e I’C

€  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)

€ 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 I°c interrupt if the I°C bus hangs
up and timer-out counter overflows

Programmable clocks allowing for versatile rate control

2

€  Supports 7-bit addressing mode

€  Supports multiple address recognition (four slave addresses with mask option)
4

Wake system up(address match) from Power-down mode

¢ 12-bit SAR ADC up to 1Msps conversion rate
€ Up to 8-ch single-ended input from external pin (PA.0 ~ PA.7)

€ Four internal channels from internal reference voltage (Int_Vgrer), Temperature
sensor, AVpp, and AVss.

€ Supports three reference voltage sources from Vgegr pin, internal reference
voltage (Int_Vggr), and AVpp.

€  Supports Single Scan, Single Cycle Scan, and Continuous Scan mode

*

Each channel with individual result register
€4 Only scan on enabled channels
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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

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

L K IR R 4

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 ~ 267 ETU)

L K K R 2B JBR R 2

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

Supports auto inverse convention 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

L K I IR B JBR R 2

Supports UART mode (full-duplex)
® ACMP

L 2

Supports up to 2 analog comparators
Analog input voltage range: 0 ~ AVpp

Supports Hysteresis function

* o o0

Two analog comparators with optional internal reference voltage input at
negative end

® \Wake-up source

€ Support RTC, WDT, I12C, Timer, UART, SPI, BOD, GPIO

One built-in temperature sensor with 1°C resolution

Brown-out

4 Built-in 2.5V/2.0V/1.7V BOD for wide operating voltage range operation
96-bit unique ID

128-bit unique customer ID

Operating Temperature: -40°C~85C

Packages:
€ All Green package (RoHS)
€ LQFP 64-pin(7x7) / 48-pin(7x7)/ QFN33-pin(5x5)
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2.2 Nanoll2 Features — LCD Line
® Low Supply Voltage Range: 1.8 Vt0 3.6 V

®  Ultra-Low Power Consumption
€ Operation mode : 150 uA/MHz
€ Power-down mode : 1.5 uA (RTC on, RAM retention)
€ Deep power down mode : 650 nA (RAM retention)
Fast Wake-Up From Standby Mode : Less than 6 ys

ARM® Cortex™-MO core running up to 32 MHz

One 24-bit system timer

2

*

€  Supports Low Power Sleep mode

€ Single-cycle 32-bit hardware multiplier

€ NVIC for the 32 interrupt inputs, each with 4-levels of priority
€  Serial Wire Debug supports with 2 watchpoints/4 breakpoints

® Flash EPROM Memory

€ Runs up to 32 MHz with zero wait state for discontinuous address read access.

€ 16/32 Kbytes application program memory (APROM)

€ 4 Kbytes In System Programming (ISP) loader program memory (LDROM)

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

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

EPROM
® SRAM Memory
€ 4/8 Kbytes embedded SRAM
4  Supports DMA mode
® DMA : Supports 5 channels: 4 PDMA channels, and one CRC channel

¢ 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
CRC-32

@ CRCCCITT: X®+x2+x5+1
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® CRC8X*+X*+X+1
® CRC-16:X°+Xx®+X*+1
‘ CRC'32 X32 + X26 + X23 + X22 + X16 + X12 + Xll + XlO + X8 + X7 + X5 +
X+ X2+ X +1
® Clock Control
€ Flexible selection for different applications

€ Built-in 12/16 MHz OSC, can be trimmed to 1 % deviation within all temperature
range when turning on auto-trim function (system must have external 32.768
kHz crystal input) otherwise 12/16 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 32 MHz, for high performance system operation
€ External 4~24 MHz crystal input for precise timing operation
4 Externgl 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 Input only with high impendence

€ Allinputs with Schmitt trigger
€ /O pin configured as interrupt source with edge/level setting
€  Supports High Driver and High Sink 1/0 mode
€ Supports input 5V tolerance, except PA.0 ~ PA.7, PA.12, PA.13, P.0(X32l),
PF.1(X320)
® 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 and PDMA

Supports PDMA mode

L 2K R JEE R 2

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
€ 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
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€ 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

€ Supports 1, 1/2, 1/4, 1/8, 1/16 Hz clock output
® PWM/Capture
€ Supports 1 PWM module with two 16-bit PWM generators
€ Provides four PWM outputs or two 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 four 16-bit digital capture timers provides four
rising/ falling/both capture inputs.

€ Supports Capture interrupt
o UART
Up to 1 Mbit/s baud rate and support 9600 baud rate @ 32kHz, low power mode
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 2K JER IR JBE 2N JNE R 2

Wake system up (CTS, received data or RS-485 address matched) from Power-
down mode

[ ]
wn

Pl

Up to two sets of SPI controller

Master up to 32 MHz, and Slave up to 16 MHz
Supports SPI/MICROWIRE Master/Slave mode

* 6 0o

Full duplex synchronous serial data transfer
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Variable length of transfer data from 4 to 32 bits
MSB or LSB first data transfer

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

L K IR R 4

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-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 R R 4

Wake system up (SPI clock toggle) from Power-down mode

[
OI\J

Up to two sets of I°C devices
Master/Slave up to 1Mbit/s
Bidirectional data transfer between masters and slaves

Multi-master bus (no central master)

L K R N B 2

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

L 2

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

L 2

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

L 2

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

Programmable clocks allow versatile rate control
Supports 7-bit addressing mode

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

L K IR N 4

Wake system up (address match) from Power-down mode
® ADC

L 2

12-bit SAR ADC up to 1Msps conversion rate

L 2

Up to 7-ch single-ended input from external pin (PA.O ~ PA.6)

L 2

Four internal channels from internal reference voltage (Int_Vger), Temperature
sensor, AVpp, and AVsg

L 2

Supports three reference voltage sources from Vgege pin, internal reference
voltage (Int_Vggr), and AVpp.

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
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enable ADC
® SmartCard (SC)
Compliant to ISO-7816-3 T=0, T=1
Supports up to two 1SO-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 ~ 267 ETU)

L K IR IR R B B 2

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

Supports auto inverse convention 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

L K B IR R B B 2

Supports UART mode (full-duplex)
® ACMP

€  Suuports up to 2 analog comparators

€4 Analog input voltage range: 0 ~ AVpp

€  Supports Hysteresis function

4 Two analog comparators with optional internal reference voltage input at

negative end

® \Wake-up source

€ Support RTC, WDT, I12C, Timer, UART, SPI, BOD, GPIO
e |CD
LCD driver for up to 4 COM x 36 SEG or 6 COM x 34 SEG
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 and 1/6 duty.
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/External C-type method
Configurable internal R-ladder resistor value (200K/300K/400K)

LCD frame interrupt

L K R 2K 2 R IR K 2B JNR R 2

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

€ Built-in 2.5v/2.0V/1.7V BOD for wide operating voltage range operation
96-bit unique ID

128-bit unique customer ID

Operating Temperature: -40°C~85°C

Packages:
€ Al Green package (RoHS)
€ LQFP 100-pin(14x14) / 64-pin(10x10) / 64-pin(7x7) / 48-pin(7x7)
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3 ABBREVIATIONS

Acronym Description

ACMP Analog Comparator Controller

ADC Analog-to-Digital Converter

AES Advanced Encryption Standard

APB Advanced Peripheral Bus

AHB Advanced High-Performance Bus

BOD Brown-out Detection

CAN Controller Area Network

DAP Debug Access Port

DES Data Encryption Standard

EBI External Bus Interface

EPWM Enhanced Pulse Width Modulation

FIFO First In, First Out

FMC Flash Memory Controller

FPU Floating-point Unit

GPIO General-Purpose Input/Output

HCLK The Clock of Advanced High-Performance Bus
HIRC 12/16 MHz Internal High Speed RC Oscillator
HXT 4~24 MHz External High Speed Crystal Oscillator
IAP In Application Programming

ICP In Circuit Programming

ISP In System Programming

LDO Low Dropout Regulator

LIN Local Interconnect Network

LIRC 10 kHz internal low speed RC oscillator (LIRC)
MPU Memory Protection Unit

NTC Negative Temperature Coefficient

NVIC Nested Vectored Interrupt Controller

PCLK The Clock of Advanced Peripheral Bus
PDMA Peripheral Direct Memory Access

PLL Phase-Locked Loop

PTC Positive Temperature Coefficient

PT1000 Thermal Resistance

PWM Pulse Width Modulation
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QEI Quadrature Encoder Interface
SDIO Secure Digital Input/Output

SPI Serial Peripheral Interface

SPS Samples per Second

TDES Triple Data Encryption Standard
TMR Timer Controller

UART Universal Asynchronous Receiver/Transmitter
UCID Unique Customer ID

usB Universal Serial Bus

WDT Watchdog Timer

WWDT Window Watchdog Timer

Table 3-1 List of Abbreviations
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4 PARTS INFORMATION LIST AND PIN CONFIGURATION

4.1 NuMicro™ Nano102/112 Series Selection Code

NANO1 X 2 - X X XAN

Temperature

Ultra-low Power MO N:-40C ~ +85C
E:-40°C ~ +105C
C:-40C ~+125TC

Product Line Function Version

102 : Base Line A : Version

112 : LCD Line

Package Type SRAM Size

Z : QFN 33 (5x5mm.0.5mm pitch) (1)j ng

L : LQFP 48 (7x7mm,0.5mm pitch) 5 : 8KB

S : LQFP 64 (7x7mm,0.4mm pitch) '

R:LQFP 64 (10x10mm,0.5mm pitch)

V: LQFP 100 (14x14mm,0.5mm pitch) Elash RONM
A: 8KB
B: 16KB
C: 32KB

Figure 4-1 NuMicro™ Nano112 Series Selection Code

4.2 NuMicro™ Nanol12 Products Selection Guide

4.2.1 NuMicro™ Nano102 Base Line Selection Guide

Connecnvlty ;

) Maximum

Part No. Flash | SRAM E‘:: R%Fb)A (T3|;n ;r Comp (EN b’\i':) PDMA 7;5123 Package | Operating Temp.
UART | SPI Range (‘C)

NANO102ZB1AN 16K Configurable = 4K | wpto27 4 2 4 2 v | 4 1 \ QFN33 4010 +85
NANO102ZC2AN 32K Configurable = 4K wpto27 4 3 2 2 2 4 2 y | 4 1 \ QFN33 -4010 +85
NANO102LBIAN 16K 4K Configuable ~ 4K wptod0 4 4 2 2 2 4 7 | \ 4 2 | LQFP48 4010 +85
NANO102LC2AN 32K 8K  Configuiable 4K uptod0 4 4 2 2 2 4 7 v v 4 2 | LQFP48 4010 +85
NANO102SC2AN 32K 8K  Configuable 4K upto58 4 4 2 2 2 4 7 y \ 4 2 v LQFP64* -4010 +85

QFN33: 5x5mm

LQFP48: 7x7Tmm

LQFP64* 7x7Tmm
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4.2.2 NuMicro™Nano112 LCD Line Selection Guide

Connectivi Maximum
PartNo. F:%JPM (gn E\rt) :gg Package | Operating Temp.
NANO112LBIAN 16K | 4K | Configwabe 4K wptodd 4 4 2 2 4 7 | 4 40,6x18 2 V| LQFP48 4010 85
NANO112LC2AN 32K | 8  Configuable =~ 4K uwptodd 4 4 2 2 4 7 | | 4 4x20,6x18 2 \ | LQFP4s 4010 +85
NANOL12SBIAN 16K = 4K  Configuable =~ 4K uwpto58 4 4 2 2 4 7 | v 4 4x32,6x30 2 \ | LQFP64 -40 0 +85
NANO112SC2AN 32K | 8K  Corfigwable = 4K upto58 4 4 2 2 4 7 | y 4 4x32,6x30 2 \ | LQFP64 4010 +85
NANO112RBIAN 16K = 4K Corfigwable = 4K upto58 4 4 2 2 4 7 y y 4 4x32,6x30 2 \ | LQFPe4* 4010 +85
NANO112RC2AN 32K | 8K  Corfigwable = 4K  upto58 4 4 2 2 4 7 y y 4 432,6x30 2 \ | LQFP&4* 4010 +85
NANO112VC2AN 32K | 8K  Corfigwable = 4K upto80 4 4 2 2 4 8 \ | 4 4x36,6x34 2 \LQFPI00 | 4010485

LQFP48: 7x7Tmm
LQFPG4: 7x7mm
LQFPE4*: 10x10mm
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4.3 Pin Configuration
4.3.1 NuMicro™ Nano102 Pin Diagrams

4.3.1.1 NuMicro™Nano102 LQFP 64-pin

5
5858 25 94 o
2222 &£k 288 0B,..
fd<e o sne 83%5c50
o oo <00 >0 0 > a0 c0o o0 o
OO0O000O00O00000O000M0M0mMmmM
2T ELIPITIILISIZIBRBBIA
ADC4/PA.4 []49 32[] NC
ADC5/PA5 []50 31[] PD.12
ADC6/PA6 []51 30[] PD.11
Vrer []52 29[] PD.10
AVpp []53 28[] PD.9
ICE_CLK/PF.4 [|54 27[] PD.8
ICE_DAT/PF.5 55 26[] PD.7
PA.12 []56 Nano102 25[] PD.6
PA13 []57 LQFP 64-pin 24[] PD5
PA.14 [|58 23] PD4
PA.15 []59 22[] PD.3
PB.0 []60 21[] PD.2
pB.1 []61 20[] PD.1
PB.2 [[62 19[] PD.O
PB.3 []63 18] PC.15
PB.6 [ |64 O 17[] PC.14
oot o
S - N®Y L O NOYTLON o
s ddd §EEEEERERE

Figure 4- 2 NuMicro"™ Nano102 LQFP 64-pin Diagram
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4.3.1.2 NuMicro™Nano102 LQFP 48-pin

5
o o| Z| o
582 £ 83§ &g
s k% ¥R ou
N =S 8§09 N  TiOhk Ol
TS zEELHERE SSE
MMM rirrir
O IO I O AN — O OO 0 I~ O w1
N MO O O O O O N N N N N
ADC3/PA.3 [|37 24[] PD.15
ADC4/PA.4 []38 23] PD.14
ADC5/PA5 []39 22[] PD.13
ADC6/PA.6 [|40 21] NC
Veer []41 20[] PD.10
AVpp [[42 NANO102 19 ] PD.9
ICE_CLK/PF.4 [43 LQFP 48-pin 18] PD.8
ICE_DAT/PF.5 []44 17[] PD.7
PA.12 []45 16[ ] PC.15
PA.13 [|46 15[ ] PC.14
PA.14 []47 14[] PC.9
PA.15 [|48 Q 13[] PC.8
o — «
- N O < 0O O~ 00 O - - T
U gd
N ® T W o - NMmY N ON
T T 0 00 00 000
E E E E [T« W s S W s WY s S s W o

Figure 4-3 NuMicro™ Nano102 LQFP 48-pin Diagram
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4.3.1.3 NuMicro™Nano102 QFN 33-pin

5
R
Ck Rg 3G
@8 , =S 5,0 i
O T S R
2 0 ) e
PA4 [25] [16] Pp.12
PA5 [26] [15] Pp.11
AVoo [27] [14] Pp.10
ICE_CLK/PF.4 [28] NANO102 [13] PD.9
ICE_DAT/PF.5 [29] QFN 33-pin [12] pc.13
PA.12 [30] [11] Pc.12
PA.13 [31] [10] Pc.11
PA.14 E 33VSS E PC.10
[

7
.8

PC.4 [o]
PC6 [ =]
B

[ ]

PC
PC

=
PB.13 [ ]
PB.14 [ @]
PB.15 [ ]

Figure 4-4 NuMicro™ Nano102 QFN 32-pin Diagram
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4.3.2 NuMicro™ Nano112 Pin Diagrams

4.3.2.1 NuMicro™Nanol12 LQFP 100-pin

Ly
3z
333538 B Ss %
a aa e i < -
228L K JX X Sy
B.N.v—.o.s’,amw.m.vng-.oosﬁ_wm;FEzDOuJ
TiffzzaodddofEE2EE Y Yo S8 ¢
QOO rIrriel
O < O N ™~ O O 0 I~ © I S M NN — O O 00 N © I S M N
N SN NN NN O O©C O© © © O © O © O ;L wWwww w w w v w
ADCA4/PA 4 50[] PD.15/V3
ADCS5/PA.5 49t] PD.14/V2
ADCB6/PA.6 48] PD.13/V1
ADC7/PA.7 47 nC
VRer 46D Vico
AVpp 45[7] NC
ICE_CLK/PF .4 44[7] PD.12/DH1
ICE_DAT/PF.5 43[] PD.11/DH2
PA.8 42[7] PD.10/COMO
PA.9 41[] PD.9/COM1
PA.10 40[] PD.8/COM2
PA.11 NANO112 39[] PD.7/COM3
PA.12 i 38[] PD.6/SEGO
PA.13 LQFP 100'p|n 37[] PD.5/SEGT
PA.14 36[] PD.4/SEG2
PA.15 35[] PD.3/SEG3
PB.0 34[] PD.2/SEG4
PB.1 33[] PD.1/SEG5
PB.2 32[] PD.0/SEG6
PB.3 310 PC.15/SEG7
Voo 30[] PC.14/SEG8
Vss 29[] PC.13/SEG9
PB.4 28] PC.12/SEG10
SEG35/PB.5 27[] PC.11/SEG11
SEG34/PB.6 []100(") 26[] PC.10/SEG12
O ~ N MO ¥ IO © ™~ 0 O © — <
~ N M < I O© ™~ 0 O - - - - - — — — — — N N N N N
HEEpEpEEE NN NN EEEEREEEEEE O
NR2®A O - NOFT QRO NN N OO0 3oy g
tiftiodoonan “aRERERLRREEE >>7
adrgSgigLaoaa L I -SSP IREB IS
R Y o~ O 0 DN NN~ = = = = 2
OO0 0 00 N NN N N N OO0 -TO000000
BEEBESS000 JHBL0BB888Y
D HD DD D » n n n ) n 0N 0N n n n

Figure 4-5 NuMicro™ Nano112 LQFP 100-pin Diagram
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4.3.2.2 NuMicro™Nanol112 LQFP 64-pin

5
3858 2% 9. € & .
aaaaoa c E Sy < =
2222 %% £% 9Wgs3
a8 =3 g& A = oW Lomi NP, =
< < < < >uwuuw fuuw s5Q0xx 000
Ao OO0 0 < 0o >0 0 > 4dc 0 oo
A0 mrrim
00 N ©O I I O N O O 0~ © I S ™M
< YT T T T T T T OO OO MO O oM
ADC4/PA.4 []49 32[7] Vieo
ADC5/PA.5 []50 31[] PD.12/DH1
ADC6/PA.6 []51 30[] PD.11/DH2
Vrer []52 29[7] PD.10/COMO
AVpp []53 28[7] PD.9/COMH
ICE_CLK/PF.4 []54 27[] PD.8/COM2
ICE_DAT/PF.5 |55 26[] PD.7/COM3
PA.12 [|56 Nano112 25[] PD.6/SEGO
PA.13 |57 LQFP 64-pin 24[] PD.5/SEG1
SEG31/PA.14 []58 23[7] PD.4/SEG2
SEG30/PA.15 [|59 22[7] PD.3/SEG3
SEG29/PB.0 []60 21[] PD.2/SEG4
SEG28/PB.1 [|61 20[] PD.1/SEG5
SEG27/PB.2 []62 19[] PD.0/SEG6
SEG26/PB.3 []63 18[] PC.15/SEG7
SEG25/PB.6 []64 Q 17[] PC.14/SEGS8
O — N O < 1O ©
- N MO DO N0 D+ — — — —
U000 gogn
S - N ®OE OO N®OYENON® O
sgogdodgggresesal g
R EEEEEEEEEEEEE
8 8 8 8 8 8 W W W W W ww 8 8 7
OO O OO D »n 0 n nn nnnom

Figure 4-6 NuMicro' Nano112 LQFP 64-pin Diagram
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4.3.2.3 NuMicro™Nanol112 LQFP 48-pin

5
- o Z
888 ¢ §§ %u
<< kk XX 9w
NS =S gad =S oW
S EEzEESERE SS9 E
AO0O0O0O0O00M0M0M00
O I <t O NN — O OO 0 I~N O 1
N MO O MO O O O N N N N N
ADC3/PA.3 [|37 24[] PD.15/V3
ADC4/PA4 []38 23[] PD.14/V2
ADC5/PA5 []39 22[] PD.13/V1
ADC6/PA.6 []40 21 Vies
Veer []41 20[] PD.10/COMO
AVpp []42 NANO112 19[] PD.9/COM1
ICE_CLK/PF.4 [43 LQFP 48-pin 18[] PD.8/COM2
ICE_DAT/PF.5 []44 17[] PD.7/COM3
SEG19/PA.12 []45 16[] PC.15/SEGO
SEG18/PA.13 []46 15[] PC.14/SEGT
SEG17/PA.14 []47 14[] PC.9/SEG2
SEG16/PA.15 []48 () 13[] PC.8/SEG3
o — «
~ N O < 0O O ™~ 00 O - - T
OO o o
N O YW O N®OY QN
T G O o
e 228 =553k B
riEnbongiagdd
ceoag Wwoononoonono
w 0 n o

Figure 4-7 NuMicro'™ Nano112 LQFP 48-pin Diagram
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4.4 Pin Description
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4.4.1 NuMicro™ Nano102 Pin Description
Pin No.
Pin Name Pin Type Description
64-pin  |48-pin  [32-pin
PB.10 110 General purpose digital 1/0 pin
1 UART1_RXD | UART1 Data receiver input pin
nd
SPI0_MOSI1 e ;EIO 2™ MOSI (Master Out, Slave In)
PB.11 110 General purpose digital /0 pin
UART1_RTSn (0] UART1 Request to Send output pin
rd
2 SPI0_MISO1 e Siﬁlo 2" MISO (Master In, Slave Out)
Timerl external counter input or
™1 Vo Timerl toggle out
PB.12 110 General purpose digital /0 pin
UARTO_RTSn (0] UARTO Request to Send output pin
SPI0 1% MOSI (Master Out, Slave In)
3 1 1 SPI0_MOSIO I{e] pin
Timer0 external counter input or
MO Vo TimerO toggle out.
FCLKO (0] Frequency Divider0 output pin
PB.13 I{e] General purpose digital /0 pin
4 5 5 UARTO_RXD | UARTO Data receiver input pin
st
SPI0_MISOO o) Siilo 1” MISO (Master In, Slave Out)
PB.14 I{e] General purpose digital 1/0 pin
UARTO Data transmitter output pin
5 3 3 UARTO_TXD (0] (This pin could be modulated with
PWMO output.)
SPIO_CLK 110 SPIO serial clock pin
PB.15 110 General purpose digital /0 pin
6 4 4 UARTO_CTSn | UARTO Clear to Send input pin
SPIO_SSO 110 SPIO0 1% slave select pin
PC.0 110 General purpose digital 1/0 pin
SPIO_SS1 /O |SPI0 2™ slave select pin
7 5
12C0_SCL 110 [I’CO clock pin
PWMO_CHO 110 PWMO ChannelO output
PC.1 110 General purpose digital /0 pin
8 6
12CO_SDA /0 I°CO data I/O pin
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Pin No.
Pin Name Pin Type Description
64-pin  |48-pin  [32-pin
PWMO_CH1 110 PWMO Channell output
PC.2 110 General purpose digital /0 pin
9 7 12C1_SCL o} I°C1 clock pin
PWMO_CH2 110 PWMO Channel2 output
PC.3 110 General purpose digital 1/0 pin
10 8 2C1_SDA 110 |I’C1 data I/O pin
PWMO_CH3 I{e] PWMO Channel3 output
PC.4 110 General purpose digital 1/0 pin
UART1_CTSn | UART1 Clear to Send input pin
R R B ST o [Smacacockpn
INTO | External interruptO input pin
PC.5 110 General purpose digital 1/0 pin
12 10
SCO0_CD | SmartCardO card detect pin
PC.6 110 General purpose digital 1/0 pin
13 1 6 UART1_RTSn (0] UART1 Request to Send output pin
o [smarcadontapr
PC.7 I{e] General purpose digital /0 pin
14 12 7 UART1_RXD | UART1 Data receiver input pin
SCO0_PWR (0] SmartCardO Power pin
pPC.8 110 General purpose digital 1/O pin
UART1 Data transmitter output pin
15 13 8 UART1_TXD (0] (This pin could be modulated with
PWMO output.)
SCO_RST (0] SmartCardO RST pin
16 14 PC.9 110 General purpose digital 1/0 pin
PC.10 110 General purpose digital 1/0 pin
9 12C1_SCL 110 1*C1 clock pin
SC1 CD | SmartCard1 card detect
PC.11 110 General purpose digital 1/0 pin
10  |I12C1_SDA /0 [I°C 1 data I/O pin
SC1_PWR (0] SmartCardl PWR pin
PC.12 110 General purpose digital 1/0 pin
" fsere 0 [FnCeratcock o
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Pin No.
Pin Name Pin Type Description
64-pin  |48-pin  [32-pin
PC.13 110 General purpose digital 1/0 pin
" fseiom o [T

PC.14 110 General purpose digital 1/0 pin
17 15

SC1 CD | SmartCard1 card detect

PC.15 110 General purpose digital /0 pin
18 16

SC1_PWR (0] SmartCard1l PWR pin
19 PD.O I{e] General purpose digital /0 pin
20 PD.1 I{e] General purpose digital /0 pin
21 PD.2 I{e] General purpose digital /0 pin
22 PD.3 110 General purpose digital 1/0 pin

PD.4 110 General purpose digital 1/0 pin
2 SC1_RST (0] SmartCardl RST pin
24 PD.5 I{e] General purpose digital 1/0 pin
25 PD.6 I{e] General purpose digital /0 pin

PD.7 110 General purpose digital 1/0 pin
26 o sc1 CLK o [smartcCard clock pin

— (SC1_UART_TXD)

PD.8 I{e] General purpose digital /0 pin
e o [

PD.9 110 General purpose digital 1/0 pin
28 19 13 SC1_RST (0] SmartCardl RST pin

PWMO_CH3 110 PWMO Channel3 output

PD.10 110 General purpose digital 1/O pin
29 20 14 PWMOQ_CH2 110 PWMO Channel2 output

TC1 | Timerl capture input

PD.11 110 General purpose digital 1/0 pin
30 15 PWMO_CH1 110 PWMO Channell output

TCO | TimerO capture input

PD.12 110 General purpose digital 1/0 pin

CLK_Hz (0] 1, 1/2, 1/4, 1/8, 1/16 Hz clock output
81 16 lpwmo_cHo 10 |PWMO Channelo output
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Pin No.
Pin Name Pin Type Description
64-pin  |48-pin  [32-pin
FCLKO (0] Frequency Divider0 output pin
32 21 NC
PD.13 110 General purpose digital I1/0 pin
33 22
INT1 | External interrupt 1 input pin
34 23 PD.14 110 General purpose digital 1/0 pin
35 24 PD.15 110 General purpose digital 1/0 pin

External reset input: low active. Setting
36 25 17 NRESET | this pin low will reset chip to initial
state. With internal pull-up.

37 26 18 LDO_CAP P LDO capacitor pin
Power supply for I/O ports and LDO
38 27 19 |Voo P source
PF.0 110 General purpose digital 1/0 pin
X321 | External 32.768 kHz crystal input pin
39 28 20 (default)
™3 /o Timer3 external counter input or
Timer3 toggle out.
PF.1 110 General purpose digital 1/0 pin
External 32.768 kHz crystal output pin
40 29 21 X820 O |(defaut)
™2 e T!merz external counter input or
Timer2 toggle out.
41 30 22 |Vss G Ground for digital circuit
PF.2 110 General purpose digital 1/O pin
XT1 IN Al External 4~24 MHz crystal input pin
- (default)
42 81 23 UART1_RXD | UART1 Data receiver input pin
TC3 | Timer3 capture input
INT1 | External interruptl input pin
PF.3 110 General purpose digital 1/0 pin
XT1_OUT AO External 4~24 MHz crystal output pin

UART1 Data transmitter output pin
43 32 24 UART1_TXD (0] (This pin could be modulated with
PWMO output.)

TC2 | Timer2 capture input

INTO | External interruptO input pin
44 33 AVss G Ground for ADC and comparators
45 34 PA.O 110 General purpose digital 1/0 pin

May 08, 2013 Page 34 of 100 Revision 1.01



NuMicro™ Nano102/112 Datasheet
NUVOTON
=

Pin No.
Pin Name Pin Type Description
64-pin  |48-pin  [32-pin

ADO Al ADC analog inputO
PA.1 110 General purpose digital /O pin
AD1 Al ADC analog inputl

46 35
ACMPO_P3 Al Comparator0 P-end input3
ACMPO_CHDIS (0] ComparatorO charge/discharge path
PA.2 110 General purpose digital 1/0 pin
0 [Rmcerocerkor

a7 36 INTO | External interruptO input pin
AD2 Al ADC analog input2
ACMPO_P2 Al Comparator0 P-end input2
ACMPO_CHDIS (0] Comparator0 charge/discharge path
PA.3 110 General purpose digital 1/0 pin
SCO_DAT Vo ﬁi'r?é”c%a_'ﬁigfgxm

48 37 INT1 | External interrupt 1
AD3 Al ADC analog input3
ACMPO_P1 Al Comparator0 P-end inputl
ACMPO_CHDIS (0] ComparatorO charge/discharge path
PA.4 110 General purpose digital 1/O pin
SC0_CD | SmartCardO card detect pin

49 38 25 |AD4 Al ADC analog input4
ACMPO_PO Al Comparator0O P-end inputO
ACMPO_CHDIS (0] ComparatorO charge/discharge path
PA.5 110 General purpose digital 1/0 pin
SPI1_SS0 110 SPI1 1* slave select pin
I2C1_SDA /0 [I°C1 data I/O pin

50 39 26 SCO_PWR (0] SmartCard0 Power pin
AD5 Al ADC analog input5
ACMPO_N Al ComparatorO N-end inputO
ACMPO_CHDIS (0] ComparatorO charge/discharge path
PA.6 110 General purpose digital 1/0 pin

51 40 ACMPO_CHDIS O ComparatorO charge/discharge path
SCO_RST O SmartCard0 RST pin
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Pin No.
Pin Name Pin Type Description
64-pin  |48-pin  [32-pin
ACMPO_OUT (0] ComparatorO output
AD6 Al ADC analog input6
52 41 VRer A ADC/Comparator reference voltage
53 42 27 AVoo = Power supply for ADC and
comparators
PF.4 110 General purpose digital /0 pin
ICE_CLK | Serial Wired Debugger Clock pin
CLK_Hz (0] 1, 1/2, 1/4, 1/8, 1/16 Hz clock output
54 43 28
PWMO_CH2 (0] PWMO Channel2 output
TC1 | Timerl capture input
FCLK1 (0] Frequency Dividerl output pin
PF.5 110 General purpose digital 1/0 pin
ICE_DAT 110 Serial Wired Debugger Data pin
55 44 29 PWMO_CH3 110 PWMO Channel3 output
TCO | TimerO capture input
ACMPO_CHDIS (0] Comparator0 charge/discharge path
PA.12 110 General purpose digital 1/O pin
UARTO Data transmitter output pin
UARTO_TXD (0] (This pin could be modulated with
PWMO output.)
56 45 30 st
SPI1_MOSIO o) Siill 1” MOSI (Master Out, Slave In)
12C0_SCL 110 1°C 0 clock pin
ACMP1_P Al Comparatorl P-end input
PA.13 I{e] General purpose digital /0 pin
UARTO_RXD | UARTO Data receiver input pin
st
57 26 31 SPI1_MISOO o) Eilramll 1” MISO (Master In, Slave Out)
12C0_SDA 110 [1’CO data I/O pin
ACMP1_N Al Comparatorl N-end input
PA.14 110 General purpose digital 1/0 pin
SPI1_CLK 110 SPI1 serial clock pin
58 47 32
12C1_SCL 110 1*C1 clock pin
ACMPO_CHDIS (0] ComparatorO charge/discharge path
PA.15 110 General purpose digital 1/0 pin
59 48
SPI1_SS0 110 SPI1 1* slave select pin
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Pin No.
Pin Name Pin Type Description
64-pin  |48-pin  [32-pin
12C1_SDA /0 [I’C1 data I/O pin
TC3 | Timer3 capture input
ACMP1_OUT 0O Comparatorl output
PB.O 110 General purpose digital 1/0 pin
UARTO Data transmitter output
60 UARTO_TXD o pin(This pin could modulate with
PWMO output)
FCLK1 (0] Frequency Dividerl output pin
PB.1 110 General purpose digital 1/0 pin
UARTO_RXD | UARTO Data receiver input pin
61
TC2 | Timer 2 capture input
INT1 | External interruptl input pin
PB.2 110 General purpose digital 1/0 pin
UARTO_RTSn (0] UARTO Request to Send output pin
nd
SPI1_MOSI1 o) S_Pll 2™ MOSI (Master Out, Slave In)
62 pin
12C0_SCL 110 |I*Co clock pin
™3 e T!mer3 external counter input or
Timer3 toggle out.
PB.3 110 General purpose digital 1/O pin
UARTO_CTSn | UARTO Clear to Send input pin
nd
SPI1 MISO1 o) S_Pll 2™ MISO (Master In, Slave Out)
63 — pin
12C0_SDA /0 [I°CO data I/O pin
™2 e T!merz external counter input or
Timer2 toggle out.
PB.6 110 General purpose digital 1/O pin
UART1 Data transmitter output pin
UART1_TXD (0] (This pin could be modulated with
64 PWMO output.)
SPI1_SS1 110 SPI1 2™ slave select pin
FCLKO (0] Frequency Divider0 output 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.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin

PB.7 110 General purpose digital I1/0 pin
LCD_SEG33 O LCD segment output 33 at 100-pin

! UART1_CTSn | UART1 Clear to Send input pin
SCO0_CD | SmartCardO card detect
PB.8 110 General purpose digital I/O pin
LCD_SEG32 O LCD segment output 32 at 100-pin
SNOOPER | Snooper pin

2 PWMO_CHO I{e] PWMO Channel0 output
T™O o) ;Iggngelgooeu?ternal counter input or Timer0
INT1 | External interruptl input pin
PB.9 110 General purpose digital I/O pin

3 LCD_SEG31 O LCD segment output 31 at 100-pin
PWMO_CH1 110 PWMO Channell output
PE.8 110 General purpose digital /0 pin

4 LCD_SEG30 O LCD segment output 30 at 100-pin
PWMO_CH2 I{e] PWMO Channel2 output
PE.9 110 General purpose digital I/O pin

5 LCD_SEG29 O LCD segment output 29 at 100-pin
PWMO_CH3 110 PWMO Channel3 output
PB.10 110 General purpose digital I/0 pin
LCD_SEG28 O LCD segment output 28 at 100-pin

6 1 LCD_SEG24 (0] LCD segment output 24 at 64-pin
UART1_RXD | UARTL1 Data receiver input pin
SPI0O_MOSI1 110 SPI0 2™ MOSI (Master Out, Slave In) pin
PB.11 110 General purpose digital I/O pin
LCD_SEG27 (0] LCD segment output 27 at 100-pin
LCD_SEG23 O LCD segment output 23 at 64-pin

7 2 UART1_RTSn O UART1 Request to Send output pin
SPI0_MISO1 110 SPI0 2 MISO (Master In, Slave Out) pin
™1 o) ;I;;ngeléloiﬁternal counter input or Timerl

8 3 1 PB.12 110 General purpose digital /0 pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin

LCD_SEG26 (@) LCD segment output 26 at 100-pin
LCD_SEG22 O LCD segment output 22 at 64-pin
LCD_SEG15 O LCD segment output 15 at 48-pin
UARTO_RTSn O UARTO Request to Send output pin
SPIO_MOSIO 110 SPI0 1% MOSI (Master Out, Slave In) pin
T™O e ;I;)igﬁgelgooi?ternal counter input or TimerQ
FCLKO (0] Frequency Divider0 output pin
PB.13 110 General purpose digital I/O pin
LCD_SEG25 O LCD segment output 25 at 100-pin
LCD_SEG21 (6] LCD segment output 21 at 64-pin

° ¢ ? LCD_SEG14 O LCD segment output 14 at 48-pin
UARTO_RXD | UARTO Data receiver input pin
SPIO_MISOO0 110 SPI0 1% MISO (Master In, Slave Out) pin
PB.14 110 General purpose digital I/O pin
LCD_SEG24 O LCD segment output 24 at 100-pin
LCD_SEG20 LCD segment output 20 at 64-pin

10 5 3 LCD_SEG13 (6] LCD segment output 13 at 48-pin

UARTO Data transmitter output pin (This
UARTO_TXD O pin could be modulated with PWMO
output.)

SPIO_CLK 110 SPIO serial clock pin

11 NC
PB.15 I{e] General purpose digital I/O pin
LCD_SEG23 O LCD segment output 23 at 100-pin
LCD_SEG19 O LCD segment output 19 at 64-pin

2 ° ¢ LCD_SEG12 O LCD segment output 12 at 48-pin
UARTO_CTSn | UARTO Clear to Send input pin
SPIO_SSO0 110 SPI0 1% slave select pin
PC.0 110 General purpose digital I/0 pin
LCD_SEG22 (0] LCD segment output 24 at 100-pin
LCD_SEG18 O LCD segment output 18 at 64-pin

e ! ° LCD_SEG11 O LCD segment output 11 at 48-pin
SPIO_SS1 /O |SPIO 2™ slave select pin
12C0_SCL 110 |1”CO clock pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
PWMO_CHO 110 PWMO Channel0 output
PC.1 110 General purpose digital /0 pin
LCD_SEG21 O LCD segment output 21 at 100-pin
LCD_SEG17 O LCD segment output 17 at 64-pin
H ° ° LCD_SEG10 O LCD segment output 10 at 48-pin
I12CO_SDA /0 I°CO data I/O pin
PWMO_CH1 110 PWMO Channell output
PC.2 I{e] General purpose digital I/O pin
LCD_SEG20 O LCD segment output 20 at 100-pin
LCD_SEG16 O LCD segment output 16 at 64-pin
o ° ! LCD_SEG9 O LCD segment output 9 at 48-pin
I2C1_SCL 0 I°C1 clock pin
PWMO_CH2 110 PWMO Channel2 output
PC.3 110 General purpose digital I/0 pin
LCD_SEG19 O LCD segment output 19 at 100-pin
LCD_SEG15 O LCD segment output 15 at 64-pin
16 10 8
LCD_SEGS8 O LCD segment output 8 at 48-pin
I2C1_SDA /0 |I’C1 data I/O pin
PWMO_CH3 110 PWMO Channel3 output
PC.4 110 General purpose digital I/0 pin
LCD_SEG18 O LCD segment output 18 at 100-pin
LCD_SEG14 O LCD segment output 14 at 64-pin
17 1 9 LCD_SEG7 O LCD segment output 7 at 48-pin
UART1_CTSn | UART1 Clear to Send input pin
0 |[Smencarocockpn
INTO | External interruptO input pin
PC.5 110 General purpose digital I1/0 pin
LCD_SEG17 (0] LCD segment output 17 at 100-pin
18 12 10 LCD_SEG13 O LCD segment output 13 at 64-pin
LCD_SEG6 O LCD segment output 6 at 48-pin
SCO0_CD | SmartCardO card detect pin
PC.6 110 General purpose digital /O pin
19 13 11
LCD_SEG16 O LCD segment output 16 at 100-pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
LCD_SEG12 (@) LCD segment output 12 at 64-pin
LCD_SEG5 O LCD segment output 5 at 48-pin
UART1_RTSn O UART1 Request to Send output pin
SCO_DAT 110 g“ggi%fgg??;gpi”
PC.7 110 General purpose digital I1/0 pin
LCD_SEG15 O LCD segment output 15 at 100-pin
LCD_SEG11 O LCD segment output 11 at 64-pin
20 14 12
LCD_SEG4 O LCD segment output 4 at 48-pin
UART1_RXD | UART1 Data receiver input pin
SCO0_PWR (6] SmartCardO Power pin
PC.8 110 General purpose digital I/0 pin
LCD_SEG14 O LCD segment output 14 at 100-pin
LCD_SEG10 O LCD segment output 10 at 64-pin
21 15 13 LCD_SEG3 (0] LCD segment output 3 at 48-pin
UART1 Data transmitter output pin (This
UART1_TXD (0] pin could be modulated with PWMO
output.)
SCO_RST (0] SmartCard0 RST pin
PC.9 110 General purpose digital I/O pin
LCD_SEG13 O LCD segment output 13 at 100-pin
22 16 14
LCD_SEG9 O LCD segment output 9 at 64-pin
LCD_SEG2 O LCD segment output 2 at 48-pin
23 Voo p scc))l:/\:g(resupply for 1/0O ports and LDO
24 Vss G Ground for digital circuit
25 Vss G Ground for digital circuit
PC.10 110 General purpose digital I/O pin
LCD_SEG12 O LCD segment output 12 at 100-pin
2 I2C1_SCL 110 |I”C1 clock pin
SC1 _CD | SmartCard1 card detect pin
PC.11 110 General purpose digital I/O pin
LCD_SEG11 (0] LCD segment output 11 at 100-pin
Z! I2C1_SDA I/O0  |I’C 1 data I/O pin
SC1_PWR O SmartCard1 PWR pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
PC.12 110 General purpose digital I/O pin
08 LCD_SEGI10 O LCD segment output 10 at 100-pin
SC1_CLK O [SCT UART TXD)
PC.13 110 General purpose digital I1/0 pin
29 LCD_SEG9 O LCD segment output 9 at 100-pin
SC1_DAT 110 (Ssngi%fg#?Qggpi”
PC.14 I{e] General purpose digital I/O pin
LCD_SEGS8 O LCD segment output 8 at 100-pin
30 17 15 LCD_SEGS8 O LCD segment output 8 at 64-pin
LCD_SEG1 O LCD segment output 1 at 48-pin
SC1 CD | SmartCardl card detect
PC.15 I{e] General purpose digital I/O pin
LCD_SEG7 O LCD segment output 7 at 100-pin
31 18 16 LCD_SEG7 O LCD segment output 7 at 64-pin
LCD_SEGO O LCD segment output O at 48-pin
SC1_PWR (0] SmartCard1 PWR pin
PD.O 110 General purpose digital I/O pin
32 19 LCD_SEG6 O LCD segment output 6 at 100-pin
LCD_SEG6 O LCD segment output 6 at 64-pin
PD.1 I{e] General purpose digital I/O pin
33 20 LCD_SEG5 O LCD segment output 5 at 100-pin
LCD_SEG5 O LCD segment output 5 at 64-pin
PD.2 110 General purpose digital I/O pin
34 21 LCD_SEG4 O LCD segment output 4 at 100-pin
LCD_SEG4 O LCD segment output 4 at 64-pin
PD.3 110 General purpose digital I/0 pin
35 22 LCD_SEG3 O LCD segment output 3 at 100-pin
LCD_SEG3 O LCD segment output 3 at 64-pin
PD.4 110 General purpose digital I1/0 pin
LCD_SEG2 O LCD segment output 2 at 100-pin
% z LCD_SEG2 O LCD segment output 2 at 64-pin
SC1_RST (6] SmartCard1 RST pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
PD.5 110 General purpose digital I/O pin
LCD segment output 1 at 100-pin (or as
37 24 LCD_SEG1 O |Lcp_cowms)
LCD segment output 1 at 64-pin (or as
LCD_SEG1 o LCD_COMS)
PD.6 110 General purpose digital I/O pin
LCD segment output 0 at 100-pin( or as
38 25 LCD_SEGO O |Lcp_coma)
LCD segment output 0 at 64-pin (or as
LCD_SEGO o LCD_COM4)
PD.7 110 General purpose digital I/O pin
LCD_COM3 O LCD common output 3 at 100-pin
39 26 17 LCD_COM3 O LCD common output 3 at 64-pin
LCD_COMS3 (6] LCD common output 3 at 48-pin
SmartCard1 clock pin
SCL_CLK O |(SC1_UART_TXD)
PD.8 I{e] General purpose digital I/O pin
LCD_COM2 (6] LCD common output 2 at 100-pin
40 27 18 LCD_COM2 O LCD common output 2 at 64-pin
LCD_COM2 O LCD common output 2 at 48-pin
SmartCard1 DATA pin
SCL_DAT Vo (SC1_UART_RXD)
PD.9 110 General purpose digital I/O pin
LCD_COM1 O LCD common output 1 at 100-pin
LCD_COM1 O LCD common output 1 at 64-pin
41 28 19
LCD_COM1 (0] LCD common output 1 at 48-pin
SC1_RST (0] SmartCardl RST pin
PWMO_CH3 110 PWMO Channel3 output
PD.10 110 General purpose digital I1/0 pin
LCD_COMO O LCD common output 0 at 100-pin
LCD_COMO O LCD common output 0 at 64-pin
42 29 20
LCD_COMO (0] LCD common output O at 48-pin
PWMO_CH2 110 PWMO Channel2 output
TC1 | Timerl capture input
PD.11 110 General purpose digital /0 pin
43 30 LCD external capacitor pin of charge
LCD_DH2 (0] A :
- pump circuit at 100-pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
LCD_DH2 o LCD ex‘tern‘al capac!tor pin of charge
pump circuit at 64-pin
PWMO_CH1 110 PWMO Channell output
TCO | Timer0 capture input
PD.12 110 General purpose digital I1/0 pin
CLK_Hz O 1, 1/2, 1/4, 1/8, 1/16 Hz clock output
LCD DH1 o LCD ex_tem_al capagcitor pin of charge
- pump circuit at 100-pin
44 31 LCD DH1 o LCD ex_tern_al capacitor pin of charge
- pump circuit at 64-pin
PWMO_CHO I{e] PWMO Channel0 output
™1 110 Timerl external counter input
FCLKO (6] Frequency Divider0 output pin
45 NC
46 32 21 Vico P LCD power supply pin
47 NC
PD.13 I{e] General purpose digital I/O pin

Input pin of the 1% most positive LCD

LCD_V1 ! level at 100-pin
Input pin of the 1% most positive LCD
48 33 22 LCD_V1 | level at 64-pin
! o L
LCD Vi | Input pin of t_he 1> most positive LCD
- level at 48-pin
INT1 | External interrupt 1 input pin
PD.14 110 General purpose digital I/O pin
Input pin of the 2™ most positive LCD
LCD_v2 ! level at 100-pin
49 34 23 Input pin of the 2" most positive LCD
LCD_V2 | ;
- level at 64-pin
. nd .
LCD V2 | Input pin of t_he 2" most positive LCD
- level at 48-pin
PD.15 110 General purpose digital I1/0 pin
. rd o
LCD V3 | Input pin of thg 3" most positive LCD
- level at 100-pin
50 35 24 LCD V3 | Input pin of the 3 most positive LCD
- level at 64-pin
. rd .
LCD V3 | Input pin of the 3™ most positive LCD

level at 48-pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
External reset input: low active. Setting
51 35 25 nRESET this pin low will reset chip to initial state.
With internal pull-up.
52 37 26 LDO_CAP P LDO capacitor pin
53 38 27 Voo p Power supply for I/O ports and LDO
source
PF.0 110 General purpose digital I/0 pin
X32 | External 32.768 kHz crystal input
54 38 28 pin(default)
™3 e Timer3 external counter input or Timer3
toggle out.
PF.1 I{e] General purpose digital I/O pin
External 32.768 kHz crystal output
55 40 29 [X320 O |pin(default)
™2 e Timer2 external counter input or Timer2
toggle out.
56 Vss puL G Ground for PLL
57 41 30 Vss G Ground for digital circuit
58 Vss G Ground for digital circuit
PF.2 110 General purpose digital I/O pin
XT1 IN Al E.xternal 4~24 MHz crystal input
- pin(default)
59 42 81 UART1_RXD | UART1 Data receiver input pin
TC3 | Timer3 capture input
INT1 | External interruptl input pin
PF.3 I{e] General purpose digital I/O pin
XT1_OUT AO External 4~24 MHz crystal output pin
UART1 Data transmitter output pin (This
60 43 32 UART1_TXD (0] pin could be modulated with PWMO
output.)
TC2 | Timer 2 capture input
INTO | External interruptO input pin
61 NC
PE.O 110 General purpose digital I/O pin
62
SPI0_MOSIO 110 SPI0 1% MOSI (Master Out, Slave In) pin
PE.1 110 General purpose digital /0 pin
63
SPI0_MISO0 110 SPI0 1* MISO (Master In, Slave Out) pin
64 PE.2 110 General purpose digital I/O pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
SPIO_CLK 110 SPIO serial clock pin
PE.3 110 General purpose digital /0 pin
% SPI0_SS0 /0 |SPIO 1* slave select pin
PE.4 110 General purpose digital I1/0 pin
% SC1_RST (0] SmartCard1 RST pin
PE.5 110 General purpose digital I/O pin
o SC1_PWR (0] SmartCard1 PWR pin
PE.6 I{e] General purpose digital I/O pin
"’ 0 [FmnCatcoekpn
PE.7 110 General purpose digital I/0 pin
°° SC1_DAT 110 (Ssngi%fg#??;gpi”
70 44 33 AVss G Ground for ADC and comparators
71 AVss G Ground for ADC and comparators
PA.O 110 General purpose digital /0 pin
72 45 34
ADO Al ADC analog inputO
PA.1 110 General purpose digital I/O pin
ACMPO_CHDIS (0] Comparator0 charge/discharge path
73 46 35
ACMPO_P3 Al Comparator0O P-end input3
AD1 Al ADC analog inputl
PA.2 I{e] General purpose digital I/O pin
ACMPO_CHDIS (0] Comparator0 charge/discharge path
B I I ST 0 [Smecacockpn
ACMPO_P2 Al Comparator0 P-end input2
AD2 Al ADC analog input2
INTO | External interruptO input pin
PA.3 110 General purpose digital I/0 pin
ACMPO_CHDIS O ComparatorO charge/discharge path
N “ L, [scooaT 1o f’snggi%fg(f?;gp'”
ACMPO_P1 Al Comparator0O P-end inputl
AD3 Al ADC analog input3
INT1 | External interrupt 1
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
PA.4 110 General purpose digital I/O pin
ACMPO_CHDIS O ComparatorO charge/discharge path
76 49 38 SCO0_CD | SmartCardO card detect pin
ACMPO_PO Al ComparatorO P-end inputO
AD4 Al ADC analog input4
PA.5 110 General purpose digital I/O pin
ACMPO_CHDIS (0] Comparator0 charge/discharge path
SPI1_SS0 I{e] SPI1 1% slave select pin
7 50 39 12C1_SDA I{e] I°C1 data I/O pin
SCO0_PWR (6] SmartCardO Power pin
ACMPO_N Al Comparator0 N-end inputO
AD5 Al ADC analog input5
PA.6 110 General purpose digital I/O pin
ACMPO_CHDIS O ComparatorO charge/discharge path
78 51 40 |SCO_RST o SmartCard0 RST pin
ACMPO_OUT O ComparatorO output
AD6 Al ADC analog input6
PA.7 110 General purpose digital I/O pin
79 SC1_CD | SmartCard1 card detect
AD7 Al ADC analog input7
80 52 41 VRrer A ADC/Comparator reference voltage
81 53 42 AVpp P Power supply for ADC and comparators
PF.4 110 General purpose digital I/O pin
ICE_CLK | Serial Wired Debugger Clock pin
CLK_Hz O 1, 1/2, 1/4, 1/8, 1/16 Hz clock output
82 54 43
PWMO_CH2 (0] PWMO Channel2 output
TC1 | Timerl capture input
FCLK1 (0] Frequency Dividerl output pin
PF.5 110 General purpose digital /0 pin
ICE_DAT 110 Serial Wired Debugger Data pin
83 55 44 ACMPO_CHDIS O ComparatorO charge/discharge path
PWMO_CH3 110 PWMO Channel3 output
TCO | Timer0 capture input
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin
PA.8 110 General purpose digital I/O pin
84
SCO_PWR O SmartCardO Power pin
PA.9 110 General purpose digital I1/0 pin
85
SCO_RST O SmartCard0O RST pin
PA.10 110 General purpose digital I/O pin
86 .
SmartCardO clock pin
SCO_CLK O |(SCO_UART_TXD)
PA.11 I{e] General purpose digital 1/0 pin
SmartCardO DATA
87 SCO_DAT VO [5in(SCO_UART RXD)
STADC | ADC external trigger input.
PA.12 110 General purpose digital I/O pin
LCD_SEG19 O LCD segment output 19 at 48-pin
UARTO Data transmitter output pin (This
UARTO_TXD O pin could be modulated with PWMO
88 56 45 output.)
SPI1_MOSIO 110 SPI1 1 MOSI (Master Out, Slave In) pin
12C0_SCL 110 |I’C 0 clock pin
ACMP1_P Al Comparatorl P-end input
PA.13 I{e] General purpose digital I/O pin
LCD_SEG18 (6] LCD segment output 18 at 48-pin
UARTO_RXD | UARTO Data receiver input pin
89 57 46
SPI1_MISOO0 110 SPI1 1 MISO (Master In, Slave Out) pin
12C0_SDA 110 |I’Co data I/O pin
ACMP1_N Al Comparatorl N-end input
PA.14 I{e] General purpose digital I/O pin
ACMPO_CHDIS O ComparatorO charge/discharge path
LCD_SEG31 (0] LCD segment output 31 at 64-pin
90 58 47
LCD_SEG17 O LCD segment output 17 at 48-pin
SPI1_CLK 110 SPI1 serial clock pin
I2C1_SCL 110 |I”C1 clock pin
PA.15 110 General purpose digital I/O pin
LCD_SEG30 (0] LCD segment output 30 at 64-pin
91 59 48
LCD_SEG16 (6] LCD segment output 16 at 48-pin
SPI1_SS0 /10 |SPI1 1% slave select pin
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Pin No.
Pin Name Pin Type Description
100-pin |64-pin  |48-pin

12C1_SDA /10 I°C1 data I/O pin
ACMP1_OUT O Comparatorl output
TC3 | Timer3 capture input
PB.O 110 General purpose digital I1/0 pin
LCD_SEG29 O LCD segment output 29 at 64-pin

92 60 UARTO Data transmitter output pin (This
UARTO_TXD (0] pin could be modulated with PWMO

output.)

FCLK1 O Frequency Dividerl output pin
PB.1 110 General purpose digital I/0 pin
LCD_SEG28 O LCD segment output 28 at 64-pin

93 61 UARTO_RXD | UARTO Data receiver input pin
TC2 | Timer 2 capture input
INT1 | External interruptl input pin
PB.2 I{e] General purpose digital I/O pin
LCD_SEG27 O LCD segment output 27 at 64-pin
UARTO_RTSn (0] UARTO Request to Send output pin

94 62 SPI1_MOSI1 110 SPI1 2" MOSI (Master Out, Slave In) pin
12C0_SCL 0 I°CO clock pin
™3 /o ;I(’)i;ngelfoi)t(-ternal counter input or Timer3
PB.3 110 General purpose digital I/O pin
LCD_SEG26 O LCD segment output 26 at 64-pin
UARTO_CTSn | UARTO Clear to Send input pin

95 63 SPI1_MISO1 /0 |SPI1 2™ MISO (Master In, Slave Out) pin
12C0_SDA 110 |I’CO data I/0 pin
™2 o) ;I;gngeelézoi?ternal counter input or Timer2

96 Voo P SPgL\::ﬁ;supply for I/O ports and LDO

97 Vss G Ground for digital circuit
PB.4 110 General purpose digital I1/0 pin

98 UART1_RTSn O UART1 Request to Send output pin
SPI1_MISO1 110 SPI1 2™ MISO (Master In, Slave Out) pin
PB.5 110 General purpose digital I/0 pin

% LCD_SEG35 O LCD segment output 35 at 100-pin
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Pin No.
Pin Name Pin Type Description

100-pin |64-pin  |48-pin
UART1_RXD | UART1 Data receiver input pin
SPI1_MOSI1 110 SPI1 2™ MOSI (Master Out, Slave In) pin
PB.6 110 General purpose digital I1/0 pin
LCD_SEG34 O LCD segment output 34 at 100-pin
LCD_SEG25 O LCD segment output 25 at 64-pin

100 64 UART1 Data transmitter output pin (This
UART1_TXD (0] pin could be modulated with PWMO
output.)

SPI1_SS1 I{e] SPI1 2™ slave select pin
FCLKO (6] Frequency Divider0O output 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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5 BLOCK DIAGRAM

5.1 Nanol102 Block Diagram

Memory PWM// Timer Analog Interface

32-bit Timer x 4
APROM LDROM
ARM 32/16 KB 4KB Watchdog Timer
Cortex-MO

32 MHz nalog
DataFlash SRAM Watchdog Timer
Configurable 4 KB PWMICapture
Timer x 4

AHB Bus APB Bus

Power Control Clock Control Connectivity 1/0 Ports

PLL General Purpose

External

High Speed Low Speed Interrupt

Crystal Osc. Crystal Osc.
4~ 24 MHz 32.768 kHz

Reset Pin

High Speed Low Speed
Oscillator Oscillator
16/12 MHz 10 kHz

Figure 5-1 NuMicro™ Nano102 Block Diagram
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5.2 Nanoll2 Block Diagram

PWM / Timer

32-bit Timer x 4
Watchdog Timer

Window
Watchdog Timer

Analog Interface

Memory

APROM LDROM
ARM 32/16 KB 4 KB
Cortex-MO

32 MHz

DataFlash

Configurable

Power Control

SRAM
4 KB

Clock Control

PWM/Capture
Timer x 4

Connectivity

1/0 Ports

High Speed
4~ 24 MHz
High Speed

Oscillator
16/12 MHz

Crystal Osc.

Low Speed

Crystal Osc.

32.768 kHz

Low Speed
Oscillator
10 kHz

Figure 5-2 NuMicro™ Nano112 Block Diagram
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6 FUNCTIONAL DESCRIPTION

6.1 ARM® Cortex™-MO Core

The Cortex™-MO processor is a configurable, multistage, 32-bit RISC processor, which has an
AMBA AHB-Lite interface and includes an NVIC component. It also has optional hardware debug
functionality. The processor can execute Thumb code and is compatible with other Cortex™-M
profile processor. The profile supports two modes —Thread mode and Handler mode. Handler
mode is entered as a result of an exception. An exception return can only be issued in Handler
mode. Thread mode is entered on Reset, and can be entered as a result of an exception return.
The following figure shows the functional controller of processor.

Cortex-M0 Components
Cortex-MO Processor Debug
Interrupts . Nested .
"1 Vectored Cortex-M0 Brezlr(];()jomt
»| Interrupt [€—P» Processor E——P .
Watchpoint
Controller Core Unit
(NVIC)
vV A A A
Wakeup v v
Interrupt Debug
Controller w| Bus matrix |4 » DebuQQer i »| Access Port
(WIC) 4 "1 interface [T "
A (DAP)
A
A 4 \ 4
AHB-Lite interface Serial Wire or
JTAG debug port

Figure 6-1 Functional Block Diagram

The implemented device provides:

® A low gate count processor:

B ARMvV6-M Thumb® instruction set

B Thumb-2 technology

B ARMv6-M compliant 24-bit SysTick timer

B A 32-bit hardware multiplier

B System interface supported with little-endian data accesses

B Ability to have deterministic, fixed-latency, interrupt handling

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

B C Application Binary Interface compliant exception model. This is the ARMv6-M, C

Application Binary Interface (C-ABI) compliant exception model that enables the use of
pure C functions as interrupt handlers

B Low Power Sleep mode entry using the Wait For Interrupt (WFI), Wait For Event
(WFE) instructions, or return from interrupt sleep-on-exit feature

May 08, 2013 Page 53 of 100 Revision 1.01



NuMicro™ Nano102/112 Datasheet
NUvoToN
=

® NVIC:
B 32 external interrupt inputs, each with four levels of priority
B Dedicated Non-maskable Interrupt (NMI) input
B Supports for both level-sensitive and pulse-sensitive interrupt lines
B Supports Wake-up Interrupt Controller (WIC) and, providing Ultra-low Power Sleep

mode

® Debug support:

Four hardware breakpoints

Two watchpoints

Program Counter Sampling Register (PCSR) for non-intrusive code profiling
Single step and vector catch capabilities

® Bus interfaces:
B Single 32-bit AMBA-3 AHB-Lite system interface that provides simple integration to all

system peripherals and memory
B Single 32-bit slave port that supports the DAP (Debug Access Port)
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6.2 Memory Organization

6.2.1 Overview

The Nanol12 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
Nanol112 series only supports little-endian data format.
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6.3 Nested Vectored Interrupt Controller (NVIC)
6.3.1 Overview

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

6.3.2 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
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 will
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™-MO Technical Reference
Manual” and “ARM® v6-M Architecture Reference Manual”.
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6.4 System Manager
6.4.1 Overview

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

6.4.2 Features

Power modes and wake-up sources
System Power Architecture

System resets

Scalable LDO

System Memory Map

System manager registers for :
€  Part Number ID
€ Chip and IP reset

€ Multi-functional pin control
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6.5 Clock Controller
6.5.1 Overview

The clock controller generates clocks for the whole chip, lincluding system clocks (CPU clock,
HCLKx, and PCLKx) and all peripheral module clocks. HCLKx means AHB bus clock for
peripherals on AHB bus. PCLKx means APB bus clock for peripherals on APB bus. PCLKXx can
be the same as HCLKx or devided from HCLKx. 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(PWRCTL[6]) and 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.

The clock controller consists of 5 sources as listed below:

32768Hz external low speed crystal oscillator (LXT)

4~ 24 MHz external high speed crystal oscillator (HXT)

12/16 MHz internal high speed RC oscillator (HIRC)

One programmable PLL FOUT (PLL source can be selected from HXT or HIRC)
10 kHz internal low speed RC oscillator (LIRC)

6.5.2 Features

Generates clocks for system clocks and all peripheral module clocks.
Each peripheral module 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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6.6 Flash Memory Controller (FMC)
6.6.1 Overview

This chip is equipped with 16/32 Kbytes on-chip embedded flash memory 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.

6.6.2 Features

® 16/32 Kbytes application program memory (APROM)
4 Kbytes in system programming (ISP) loader program memory (LDROM)

® Programmable Data Flash start address and memory size with 512 bytes page erase
unit

512 bytes system program memory (SPROM)

In System Program (ISP)/In Application Program (IAP) to update on chip flash
memory
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6.7 General Purpose I/O Controller

6.7.1 Overview

The NuMicro Nano112™ series have up to 80 General Purpose 1/O pins to be shared with other
function pins depending on the chip configuration. These 80 pins are arranged in 6 ports named
with GPIOA, GPIOB, GPIOC, GPIOD, GPIOE and GPIOF. Each one of the 80 pins is
independent and has the corresponding register bits to control the pin mode function and data.

The 1/0O type of each of I/O pins can be independently software configured as input, output, and
open-drain mode. Each I/O pin has a very weak individual pull-up resistor which is about 110

KQ~300 KQ for Vpp from 1.8 Vto 3.6 V.
6.7.2 Features

®  Three /O modes:
€  Schmitt trigger Input-only with high impendence
€ Push-pull output
€ Open-drain output
® 1/O pin configured as interrupt source with edge/level setting

®  Enabling the pin interrupt function will also enable the pin wake-up function
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6.8 DMA Controller
6.8.1 Overview

The NuMicro™ NANO112 series DMA contains four-channel peripheral direct memory access (PDMA)
controller and a cyclic redundancy check (CRC) generator.

The PDMA that transfers data to and from memory or transfer data to and from peripherals. For PDMA
channel (PDMA CH1~CH4), there is one-word buffer as transfer buffer between the Peripherals APB
devices and Memory. User can stop the PDMA operation by disable PDMACEN (PDMA_CSRXx[0]).
User can polling TD_IS (PDMA_ISRx[1]) or enable BLKD_IE (PDMA_IERXx[1]) and wait interrupt to
check PDMA transfer complete . The DMA controller can increase source or destination address, fixed
or wrap around them as well.

The DMA controller contains a cyclic redundancy check (CRC) generator that can perform CRC
calculation with programmable polynomial settings. The CRC engine supports CPU mode and DMA
transfer mode.
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6.8.2 Features
®  Supports four PDMA channels (CH1 ~ CH4) and one CRC channel. Each PDMA
channel can support a unidirectional transfer

® AMBA AHB master/slave interface compatible, for data transfer and register
read/write

® Hardware round robin priority scheme. DMA channel 1 has the highest priority and
channel 4 has the lowest priority

® PDMA
€  Peripheral-to-memory, memory-to-peripheral, and memory-to-memory transfer
Supports word boundary address

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

* o 0

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
€  Supports time-out function in all channel
® Cyclic Redundancy Check (CRC)
€  Supports four common polynomials CRC-CCITT, CRC-8, CRC-16, and CRC-32
CRC-CCITT: X16 + X12+ X5+1
CRC-8: X8+ X2+X+1
u CRC-16: X16 + X15+ X2 + 1

[ | CRC-32: X32 + X26 + X23 + X22 + X16 + X12 + X11 + X10 + X8 + X7 +
X5+X4+X2+X+1

€ Programmable seed value
€  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 mode or DMA transfer mode

€  Supports 8/16/32-hit of data width in CRC CPU 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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6.9 Timer Controller
6.9.1 Overview

This chip is equipped with four timer modules including TIMERO, TIMER1, TIMER2 and TIMERS3,
which allow user to easily implement a counting scheme or timing control for applications. The
timer can perform functions like frequency measurement, event counting, interval measurement,
clock generation, delay timing, and so on. The timer can generate an interrupt signal upon
timeout, or provide the current value of count during operation.

6.9.2 Features

Independent Clock Source for each Timer (TMRx_CLK, x=0, 1,2,3)

Time-out period = (Period of timer clock input) * (8-bit pre-scale counter + 1) * (24-bit
TCMP)

Counting cycle time = (1 / TMRx_CLK) * (28) * (224)

Internal 8-bit pre-scale counter

Internal 24-bit up counter is readable through TDR (Timer Data Register)

Supports One-shot, Periodic, Output Toggle and Continuous Counting Operation
mode

Supports external pin capture for interval measurement
Supports external pin capture for timer counter reset

Supports Inter-Timer trigger

Supports event generator in TIMER 0 and TIMER 2 to generate event to TIMER1 and
TIMERS3, respectively.

®  Supports Internal trigger event to ADC and PDMA
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6.10 Pulse Width Modulation (PWM)
6.10.1 Overview

This chip has one PWM controller, which includes 4 independent PWM outputs, CHO~CH3, or as
2 complementary PWM pairs, (CHO, CH1), (CH2, CH3) with 2 programmable dead-zone
generators.

Each of the 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 counter which has two counting modes for PWM period control. The PWM counter
operates as down counting in edge-aligned mode and up-down counting in center-aligned mode
only. Each PWM output also has a 16-bit comparator 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 PWM controller total provide four
independent PWM interrupt flags which are set by hardware when the corresponding PWM period
down counter in edge-aligned mode (or up-down counter in center-aligned mode) reaches O.
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(PWM_CTL[4]) 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(PWM_CTL[5]) 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 0. The double buffering feature avoids glitch at
PWM outputs.

When the 16-bit period down counter reaches 0, the interrupt request is generated. If PWM output
is set as continuous mode, when the down counter reaches 0, it is reloaded with CN of
PWM_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 0.

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 set up the PWM timer before enabling capture feature. After capture feature of channel 0 is
enabled, the capture always latches PWM CHO timer value to Capture Rising Latch Register CRL
(PWM_CRLO[15:0]) when input channel has a rising transition and latches PWM CHO timer value
to Capture Falling Latch Register CFL (PWM_CFLO[15:0]) when input channel has a falling
transition. Capture channel O interrupt is programmable by setting CRL_IEO(PWM_CAPINTENTJO])
for rising transition or CFL_IEO (PWM_CAPINTEN[1]) for falling transition. Whenever Capture
rising event latched for channel 0, the PWM CHO timer will be reload at this moment if the
corresponding reload enable bit CAPRELOADRENO (PWM_CAPCTL[6]) is 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 PWM_CRLy/PWM_CFLy(y=0~3) to
get capture value and finally write 1 to clear PWM_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/TO.
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6.10.2 Features

6.10.2.1 PWM Function:

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

Up to 4 PWM channels or 2 PWM paired channels
Up to 16 bits PWM counter width
PWM Interrupt request synchronous with PWM period

Single-shot or Continuous mode
® Two Dead-Zone generators
6.10.2.2 Capture Function:
®  Timing control logic shared with PWM timer.
® 4 Capture input channels shared with 4 PWM output channels.

® Each channel supports one rising latch register CRL (PWM_CRLO[15:0]), one falling
latch register CFL (PWM_CFLO[15:0]) and Capture interrupt flag CAPIFO
(PWM_CAPINTSTSIO0)).

® Four 16-bit counters for four capture channels or two 32-bit counter for two capture
channels when cascade is enabled: when CHO1CASKEN (PWM_CAPCTL[13]) is set,
the original 16-bit counter of channel 1 will combine with channel 0’s 16 bit counter for
channel O input capture counting and so does CH23CASKEN(PWM_CAPCTL[29]) for
channel 2, 3

®  Supports PDMA transfer function for PWM channel 0, 2
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6.11 Watchdog Timer Controller

6.11.1 Overview

The purpose of Watchdog Timer is to perform a system reset after the software running into a
problem. This prevents system from hanging for an infinite period of time. Besides, this Watchdog
Timer supports the function to wake-up CPU from power-down mode. The watchdog timer
includes an 18-bit free running counter with programmable time-out intervals.

6.11.2 Features

®  18-bit free running WDT counter for Watchdog timer time-out interval.

Selectable time-out interval (274 ~ 2718) and the time-out interval is 104 ms ~ 26.316
s (if WDT_CLK =10 kHz).

® Reset period = (1/10kHz) * 63, if WDT_CLK = 10 kHz.
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6.12 Window Watchdog Timer Controller
6.12.1 Overview

The purpose of Window Watchdog Timer is to perform a system reset within a specified window
period to prevent software run to uncontrollable status by any unpredictable condition.

6.12.2 Features

®  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
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6.13 RTC
6.13.1 Overview

Real Time Clock (RTC) unit provides user the real time and calendar message. The Clock Source
(LXT) of RTC is from an external 32.768 kHz crystal connected at pins X32I and X320 (reference
to pin Description) or from an external 32.768 kHz oscillator output fed at pin X32I. The RTC unit
provides the time message (second, minute, hour) in Time Loading Register (TLR) as well as
calendar message (day, month, year) in Calendar Loading Register (CLR). The data message is
expressed in BCD format. This unit offers alarm function that user can preset the alarm time in
Time Alarm Register (TAR) and alarm calendar in Calendar Alarm Register (CAR).

The RTC unit supports periodic Time Tick and Alarm Match interrupts. The periodic interrupt has
8 period options 1/128, 1/64, 1/32, 1/16, 1/8, 1/4, 1/2 and 1 second which are selected by TTR
(RTC_TTRJ[2:0]). When RTC counter in TLR and CLR is equal to alarm setting time registers TAR
and CAR, the alarm interrupt status (AIS (RTC_RIIR[0])) is set and the alarm interrupt is
requested if the alarm interrupt is enabled (AIER (RTC_RIER[0])=1). The RTC Time Tick (if wake-
up CPU function is enabled, (TWKE (RTC_TTR[3]) high) and Alarm Match can cause CPU wake-
up from idle or Power-down mode.

6.13.2 Features
®  One time counter (second, minute, hour) and calendar counter (day, month, year) for
user to check the time
Alarm register (second, minute, hour, day, month, year)
12-hour or 24-hour mode is selectable
Leap year compensation automatically
Day of week counter
Frequency compensate register (FCR)
All time and calendar message is expressed in BCD code

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

Supports 1, 2, 4, 8 and 16 seconds clock output (CLK_Hz) for frequency measuring
Supports RTC Time Tick and Alarm Match interrupt

Supports wake-up CPU from Power-down mode

Supports 80 bytes spare registers and a snoop pin to clear the content of these spare
registers
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6.14 UART Controller
6.14.1 Overview

The UART Controller provides up to two channels of Universal Asynchronous
Receiver/Transmitter (UART) modules and performs Normal Speed UART, and supports flow
control function. The Universal Asynchronous Receiver/Transmitter (UART) performs a serial-to-
parallel conversion on data received from the peripheral, and a parallel-to-serial conversion on
data transmitted from the CPU.

The UART controller also supports IrDA (SIR), LIN Master/Slave and RS-485 function modes.

There are four conditions to wake-up the system and it also supports PWM channel source
selection to modulate the PWM and the UART transmitter.

6.14.2 Features

Full duplex, asynchronous communications.

Separate receiving / transmitting 16 bytes entry FIFO for data payloads.

Supports hardware auto-flow control/flow control function (CTSn, RTSn) and
programmable (CTSn, RTSn) flow control trigger level.

Supports programmable baud rate generator.
Supports auto-baud rate detect and baud rate compensation function.

Supports programmable receiver buffer trigger level.

Supports incoming data or CTSn or received FIFO is equal to the RFITL or RS-485
AAD mode address matched to wake-up function.

Supports 9 bit receiver buffer time-out detection function.
All UART Controller can be served by the PDMA.

Programmable transmitting data delay time between the last stop bit leaving the TX-
FIFO and the de-assertion by setting DLY (UART_TMCTL[23:16]) register.

Supports IrDA SIR function mode

Supports LIN function mode.

Supports RS-485 function mode.

Supports PWM modulation
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6.15 Smart Card Host Interface (SC)
6.15.1 Overview

The Smart Card Interface controller (SC controller) is based on ISO/IEC 7816-3 standard and fully
compliant with PC/SC Specifications. It also provides status of card insertion/removal.

6.15.2 Features

® [SO-7816-3T =0, T =1 compliant.

® EMV2000 compliant

[ Up to two 1ISO-7816-3 ports

®  Separates receive/transmit 4 byte entry FIFO for data payloads.

® Programmable transmission clock frequency.

® Programmable receiver buffer trigger level.

® Programmable guard time selection (11 ETU ~ 267 ETU).

e A 24-bif[ and two 8 bit timers for Answer to Request (ATR) and waiting times
processing.

®  Supports auto inverse convention function.

®  Supports transmitter and receiver error retry and error number limitation function.

®  Supports hardware activation sequence process.

®  Supports hardware warm reset sequence process.

®  Supports hardware deactivation sequence process.

®  Supports hardware auto deactivation sequence when detected the card removal.

®  Supports UART mode

€ Full duplex, asynchronous communications.
Separates receiving / transmitting 4 bytes entry FIFO for data payloads.
Supports programmable baud rate generator for each channel.

Supports programmable receiver buffer trigger level.

L K IR R 4

Programmable transmitting data delay time between the last stop bit leaving the
TX-FIFO and the de-assertion by setting SC_EGTR register.

L 2

Programmable even, odd or no parity bit generation and detection.

€ Programmable stop bit, 1 or 2 stop bit generation
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6.16 I°C
6.16.1 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
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 I°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 1°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 GCALL (I2CSADDR]0]) bit is set
this controller will respond to General Call address (O0H). Clear GC bit to disable general call
function. When GCALL bit is set and the I°C is in Slave mode, it can receive the general call
address which is equal to O0H 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 O0H to the I°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 0, that means the received corresponding register bit
should be exact the same as address register.

6.16.2 Features

Supports two 12C channels and both of them can 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
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®  Supports multiple address recognition ( Two slave addresses with mask option)
®  Supports Power-down wake-up function

®  Supports two-Level FIFO
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6.17 SPI
6.17.1 Overview

The Serial Peripheral Interface (SPI) is a synchronous serial data communication protocol.
Devices communicate in Master/Slave mode with 4-wire bi-direction interface. It is used to
perform a serial-to-parallel conversion on data received from a peripheral device, and a parallel-
to-serial conversion on data transmitted to a peripheral device. The SPI controller can be
configured as a master or a slave device.

The SPI controller supports wake-up function. When this chip stays in Power-down mode, it can
be waked up by off-chip device.

This controller supports variable serial clock function for special application and 2-bit transfer
mode to connect 2 off-chip slave devices. The SPI controller also supports PDMA function to
access the data buffer.

6.17.2 Features

Up to two sets of SPI controllers

Supports Master (max. 32 MHz) or Slave (max. 16 MHz) mode operation
Supports 1 bit and 2 bit transfer mode

Support Dual 10 transfer mode

Configurable bit length of a transaction from 8 to 32-bit
Supports MSB first or LSB first transfer sequence

Two slave select lines supported in Master mode

Configurable byte or word suspend mode

Supports byte re-ordering function

Supports variable serial clock in Master mode

Provide separate 8-level depth transmit and receive FIFO buffer
Supports wake-up function

Supports PDMA transfer

Supports 3-wires, no slave select signal, bi-direction interface
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6.18 LCD Display Driver
6.18.1 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 3 segments with 6 COM (segment 0 is used as LCD_COM4 and segment 1 is used as
LCD_COMS5) or 36 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 0 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.

6.18.2 Features

®  Supports Segment/Com:
€ 108 dots (6x18) or 80 dots (4x20) in LQFP48 package

4 108 dots (6x18) or 80 dots (4x20) or 132 dots (6x 22) or 96 dots (4x24) or 180
dots (6x30) or 128 dots (4x32) in LQFP64 package

€ 204 dots (6x34) or 144 dots (4x36) in LQFP100 package

® Common 0-5 multiplexing functions with GPI/O pins

®  Segment 0-35 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, 200/300/400 kQ resisters)

® Configurable Charge pump frequency

®  Blinking capability

®  Supports R/C/Ext_C-type method

® | CD frame interrupt
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6.19 Analog to Digital Converter (ADC)
6.19.1 Overview

The Nanol12 series contains one 12-bit successive approximation analog-to-digital converter (SAR
A/D converter) with 8 external input channels and 4 internal channels. The A/D converter supports
three operation modes: Single, Single-cycle Scan and Continuous Scan mode, and can be started by
software, external STADC(PA.11) pin, timer event start and PWM trigger.

Note that the 1/0O pins used as ADC analog input pins must configure the Pin Function (PA_L_MFP) to
ADC input and off digital function (GPIOA_OFFD) should be turned on before ADC function is
enabled.

6.19.2 Features

Analog input voltage range: 0~Vger (Max to AVpp)
Selectable 12-bits, 10-bits, 8-bits and 6-bits resolution

Supports sampling time settings for channel 0~7 individually (ADCCHSAMPO register) and
channel 14~17 share the same one sampling time setting (ADCCHSAMPL1 register)

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

® Up to 8 external analog input channels (channel0 ~ channel7), and 4 internal channels
(channell4~channell7) converting four voltage sources (internal band-gap voltage, internal
temperature sensor output, AVpp, and AVsg).

® Maximum ADC clock frequency is 32 MHz and each conversion is 19 clocks+ sampling time
depending on the input resistance (Rin).

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

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

€ 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

PWM trigger

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

O _»

Conversion results held in data registers for each channel

Supports digital comparator: 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.

May 08, 2013 Page 75 of 100 Revision 1.01



NuMicro™ Nano102/112 Datasheet
NUVOTON
=

6.20 Analog Comparator Controller (ACMP)
6.20.1 Overview

The Nanol12 series contains two comparators. The comparator output is logic 1 when positive
input is greater than negative input; otherwise, the output is 0. Each comparator can be
configured to generate an interrupt when the comparator output value changes. The comparator
ACMPO can be used as normal comparator or it can emulate ADC function. The comparator
ACMP1 can be used as normal comparator only.

6.20.2 Features

Analog input voltage range: 0 ~ AVpp
Supports hysteresis function

Supports wake-up function

Comparator ACMPO supports
€ 4 positive sources(ACMPO_Px)
| PA.1, PA.2, PA.3, or PA4
€ 4 negative sources
B PAS5 (ACMPO_N)
B Comparator Reference Voltage (CRV)
| Int_Vgrer
B AGND
® Comparator ACMP1 supports
€ 1 positive source
B PA.12(ACMP1_P)
€ 4 negative sources
B PA.13(ACMP1_N)
B Comparator Reference Voltage (CRV)
| Int_Vgrer
B AGND
® Comparator ACMPO supports three operation modes:
4 Normal Comparator mode
€4 Single Slope ADC mode: Resistance measurement (e.g. PTC, NTC, PT1000)
B Supports to measure 7 channels resistor
€ Sigma-Delta ADC mode
B Supports up to 4 channel voltage input from ACMPO_Px
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7 APPLICATION CIRCUIT

DvCC
Power o
AVCC AVpp SPISS cs Voo i
Iln Case SPICLK CLK SPI Device
1uF/10nF == | VREF = AVDD MISO MISO
l MOSI MOSI Vss
VREF O - VREF
T 1uF/A0nF h
Avss O AVss LT D\é%c
vce ( )——— Voo
N 47KS 47K
ﬁ Vss
CLK
SCL o Vog—— 2 .
L I1°C Device
Vop SDA DIO s—
SWD ICE_DAT Vss
| of ICE_CLK
nterface /RESET =
Vss
20p
Nano1x2AN
1]
Crystal 20p | 4724MHz
crystal
XT1_OUT
DvCC
Reset 10K
: : RS232 Transceiver PC COM Port
Circuit nRESET
10uF/25V: RX—ROUT RIN
Ei UART
TX——TIN TOUT
T LDO_CAP
1uF
Note: For the SPI device, the Nano1x2 chip supply
LDO voltage must be equal to SPI device working voltage.
For example, when the SPI Flash working voltage is 3.3
V, the Nano1x2 chip supply voltage must also be 3.3V.
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8 POWER COMSUMPTION

' Part No ' Test Condition } VDD CPU cIock‘ Current

Operating Mode:

CPU run while(1) in FLASH ROM
Clock = 12MHz Crystal Oscillator 3.3V | 12 MHz
Disable all peripheral
Set LDO output = 1.6V
Idle Mode:

CPU stop

Clock = 12MHz Crystal Oscillator 3.3V | 12 MHz
Disable all peripheral

Set LDO output = 1.6V
Operating Mode:

CPU run while(1) in FLASH ROM
Clock = 12MHz Internal RC Oscillator 3.3V | 12 MHz
Disable all peripheral
Set LDO output = 1.6V
Idle Mode:

CPU stop

Clock = 12MHz Internal RC Oscillator 3.3V | 12 MHz
Disable all peripheral
Set LDO output = 1.6V

1.89mA
157uA/MHz

800uA
67uA/MHz

1.65mA
137uA/MHz

560uA
46UA/MHz

RTC + LCD Mode: (RAM retention)|InternL C-Type
o 9.5uA
(Power down with LXT and LD |(With internal Charge pump)

enable)
SNear?:sloz/ 12 epu stop InternL R-Type | 200K8 8.3uA

Clock = 32.768KHz Crystal (With internal 300k 2 6.4uA
Oscillator resistor ladder) 400kQ) |3.3V| Stop 5.5uA
Disable all peripheral except RTC
and LCD circuit. Without panel
loading

Set LDO output = 1.6V External R-type

Only for Nano112 LCD series (With 1MQ resister ladder)

RTC Mode: (RAM retention)

(Power down with LXT enable)

CPU stop

Clock = 32.768KHz Crystal Oscillator
Disable all peripheral except RTC circuit
Set LDO output = 1.6V

Power Down Mode: (RAM retention)
CPU and all clocks stop 3.3V | Stop 0.65uA
Set LDO output = 1.6V

Wake-Up time from Power Down Mode
Clock = Internal 12 MHz RC Oscillator 3.3V | 12 MHz 6us
(from wake-up event to first CPU core valid clock)
Wake-Up time from Power Down Mode

Clock = Internal 12 MHz RC Oscillator

(from interrupt event to interrupt service routine first
instruction)

External C-Type

(With 0.1uF cap. ladder) 2.5UA

3.7uA

3.3V Stop 1.5uA

3.3V | 12 MHz 7us
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9 ELECTRICAL CHARACTERISTIC

9.1 Absolute Maximum Ratings

SYMBOL PARAMETER MIN MAX UNIT
DC Power Supply Vpp-Vss -0.3 +3.6 \%
Input Voltage on 5V Tolerance Pin VIN Vss -0.3 5.5 \%
#\32:%%3%%% Any Other Pin without 5V Vi Vss 0.3 Vop +0.3 Vv
Oscillator Frequency 1/tcree 4 24 MHz
Operating Temperature Ta -40 +85 °C
Storage Temperature Tst -55 +150 °C
Maximum Current into VDD - 150 mA
Maximum Current out of VSS - 150 mA
Maximum Current sunk by a I/O Pin - 25 mA
Maximum Current Sourced by a I/0 Pin - 25 mA
Maximum Current Sunk by Total I/0 Pins - 100 mA
Maximum Current Sourced by Total /0 Pins - 100 mA
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9.2 Nanol02/Nano112 DC Electrical Characteristics
(VDD-VSS=3.3V, TA = 25°C, FOSC = 32 MHz unless otherwise specified.)

SPECIFICATIONS
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. [UNIT

Operation voltage Vb 1.8 - 3.6 V  |Vbp =1.8V up to 32 MHz
Vss

Power Ground -0.3 - \%
AVss

1.62 1.8 1.98 V  |MCU operating in Run or Idle mode

Vipo1

1.44 | 16 | 176 | V |SetLDO_LEVEL(LDO_CTL[3:2]) = Ox1

LDO Output Voltage
Vipoz | 1.49 1.66 1.83 V  |MCU operating in Power-down mode

Cioo 1 uF |Connect to LDO_CAP pin
Analog Operating
Voltage AVop Voo v

Voo | HXT || HIRC || P || A dital

Operating Current Iops 11.7 mA
Normal Run Mode 3.3V | 12 MHz X Vv Y]
HCLK =32 MHz | 58 A
wkhile(L){jexecuted boe ' 33V 12MHz | X v X
from flash lop7 10.9 MA |18V |12MHz | X v v
Vipo1=1.8 V

Ioog 5.6 MA |18V |12MHz | X v X
Operating Current Iopg 3.9 MA 33V | 12 MHz X X %
Normal Run Mode
HCLK =32 MHz Iop10 1.9 MA |33V |12MHz | X X X
while(1){}executed
from flash lop11 3.8 MA |18V |12MHz | X X v
Vioor=1.6 V Ipp12 1.9 mA |18V |12 MHz
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Operating Current Iop131 5.8 mA |33V X 16 MHz X v
Normal Run Mode
HCLK =16 MHz Iop1ar 2.3 mA |33V X 16MHz | X X
while(1){}executed
from flash lop1s1 5.7 mA |18V X 16MHz | X Vv
Vipoi=1.6 V Ipp161 2.3 mA |18V X 16 MHz X X
Operating Current Ibp132 4.0 mA |33V X 12 MHz X v
Normal Run Mode
HCLK =12 MHz Ipp142 1.7 mA |33V X 12 MHz X X
while(1){}executed
. 1.8V X 12 MH X v
from flash lop1s2 4.0 mA z
Vipoi=1.6 V Ipp162 1.7 mA |18V X 12 MHz X X
Operating Current Iop1s 3.8 mA |33V | 12MHz X X \Y
Normal Run Mode
HCLK =12 MHz lop1a 1.9 mA 3.3V 12 MHz X X X
while(1){}executed
. 18V | 12MH X X v
from flash loo1s 3.8 mA z
Vipo1=1.6 V lob6 1.9 mA |18V | 12MHz X X X
Operating Current lop17 1.3 mA |33V 4 MHz X X \Y
Normal Run Mode
XHCLK =4 MHz IDD18 0.7 mA 3.3V 4 MHz X X X
while(1){}executed
. 18V | 4MH X X v
from flash lop19 13 mA z
Vicor=1.6 V Ibp20 0.7 mA |18V 4 MHz X X X
Voo || LXT kHz) || HIRC PLL Ar:']g(;%ilt:'
Operating Current Iob21 99 UA
Normal Run Mode 3.3V 32.768 X X \Y;
HCLK =32.768 kHz
i Ipp22 93 UA |33V | 32768 X X X
wkhile(1){}executed
from fl
om flash Ipp2s 95 UA |18V | 32768 X X Y%
Vipo1=1.6 V
Ipp2a 89 UA |18V | 32768 X X X
LIRC All digital
i | 91 A Voo | HXTILXT (kHz) PLL module
Operating Current DD25 u
kNormal Run Mode 33V X 10 X Y,
HCLK =32 kHz
) | 90 UA
wkhile(1){}executed bo26 SO . i X X
from flash
Ipp27 87 UA |18V X 10 X v
Vip01=1.6 V
Iop2s 85 UA |18V X 10 X X
Voo HXT HIRC || PLL Al dégilta'
lipLes 8.4 mA NGRS
Operating Current 33V | 12MHz X \Y% Y,
Idle Mode
HCLK =32 MHz lioLes 26 MA |33V | 12MHz X v X
MERS lipLe? 8.0 MA |18V | 12MHz X v v
libLEs 2.5 MA |18V | 12MHz X Y% X
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lioLes 2.8 MA 33V | 12MHz X X v
Operating Current
Idle Mode lipLe10 0.8 MA [33Vv]| 12 MHz X X X
HCLK =12 MHz

I 2.8 mA | 1. X X \Y
Vioi=1.6 V IDLE11 18V 12 MHz

lbLE12 0.8 mA |18V | 12MHz X X X
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. | 4.2 mA
Operatlng Current IDLE131 33V X 16 MHz X \%
Idle Mode lipLEL41 0.7 mA | 33v X 16 MHz X X
HCLK =16 MHz
| 4.1 mA
Vioos=1.6 V IDLE151 1.8V X 16 MHz X \%
lipLE161 0.7 mA | 1.8V X 16 MHz X
. | 2.9 mA
Operatlng Current IDLE132 33V X 12 MHz X \%
Idle Mode lipLE142 0.6 mA | 33v X 12 MHz X X
HCLK =12 MHz
e libLE1S2 2.9 mA | 18V X 12 MHz X v
lbLE162 0.6 mA | 1.8V X 12 MHz X X
. | 2.8 mA
Operating Current IDLE13 33V 12 MHz X X v
Idle Mode lipLE14 0.8 MA | 33V | 12MHz X X X
HCLK =12 MHz
| 2.8 mA | 1.8V 12 MH X X \%
VLD0121,6 v IDLE15 .8 z
Ioe1s 0.8 mA | 1.8V 12 MHz X X X
. | 1.0 mA
Operating Current IDLE17 33V 4 MHz X X v
Idle Mode libLe1s 0.3 mA | 33v 4 MHz X X X
HCLK =4 MHz
I 1.0 mA | 18v 4 MH X X v
VLD0121,6 v IDLE19 .8 z
lipLE20 0.3 mA | 1.8V 4 MHz X X
Voo || LXT (kHz) || HIRC PLL Ar:']g(;%ilt:'
. lipLE21 96 uA
Operating Current e T X X v
Idle Mode ' '
HCLK =32.768 kHz libLE22 90 UA | 33V 32.768 X X X
Vipo1=1.6 V lipLE23 92 UA | 18V 32.768 X X \Y
lipLE24 86 UA | 18V 32.768 X X X
LIRC All digital
Voo HXT/LXT kH2) PLL o
. lipLE25 90 uA
Operating Current e - T ” ¥
Idle Mode :
HCLK =10 kHz libLE26 89 UA | 33V X 10 X X
Vipor=1.6 V lipLe27 86 UA | 18V X 10 X v
libLE28 84 UA |18V X 10 X X
Voo HXT/HIRC (t)H(I) RTC |[RAM retension
lpwb1 0.65 uA PLL
Standby Current 3.3V X X X \Y%
Power-down Mode
| PwD2 0.65 UA |18V X X X \Y
VLD01:1.6 A\ WD
lpwb3 15 UA |33V X 32.768 v v
lpwp4 15 UA |18V X 32.768 Y, Y
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Input Pull Up Resistor 43 KQ Vpp = 3.3V

PA, PB, PC, PD, PE, Rin

PF 108 KQ Vpp = 1.8V

Input Leakage Current

PA, PB, PC, PD, PE, Ik -0.1 0o +0.1 uA Vpp = 3.3V, 0<Vin<Vpp
PF

Input Low Voltage PA,
PB, PC, PD, PE, PF Vi

(Schmitt input)

= 0.4Vpp | V

Input High Voltage PA, ) )
PB, PC, PD, PE, PF Vi | 0.6Vop 5.5 v ADC and DAC shared pins without Input

o 5V tolerance.
(Schmitt input)

Hysteresis voltage of

PA~PF (Schmittinput) | ¥ 0.2Voo v
| Low Vol
)Z]-IF-)::_JIEZ] ow Voltage ViL2 0 - 0.4 Vop = 3.3V
Input High Voltage V|
X'IF')ll* Hig g Viz 1.5 - +6’; v Vop = 3.3V
Input Low Voltage
XEE:ZI[*Z] 9 ViLa 0 - 0.3 \Y
Input High Voltage
oA g Vie | 15 - 198 | v
Negative going
threshold

V 1.03 1.08 1.13 V Vop = 3.3V
(Schmitt input), s bD
/RESET

Positive going
threshold Vips 1.75 2.01 2.25 \Y, Vpbp = 3.3V
(Schmittlput), /RESET

VDD = 33V,
Source Current PA, Isres | -10 -14 - mA Ve = Vdd0.7V
PB, PC, PD, PE, PF :
(Push-pull Mode) lsroa 3 5 i . Vpp = 1.8V,
Vs = Vdd-0.45V
VDD = 3.3V,
Sink Current PA, PB, | skt | 10 15 . Lila Vo= 0.7V
PC, PD, PE, PF :
(Push-pull Mode) lsko 3 6 i A Vpp = 1.8V,
Vs = 0.45V
Note:

1. /RESET pin is a Schmitt trigger input.
2. Crystal Input is a CMOS input.

3. Itis recommended that a 10uF or higher capacitor and a 100nF bypass capacitor are connected between VDD and
the closest VSS pin of the device.

4.  For ensuring power stability, a 1uF or higher capacitor must be connected between LDO pin and the closest VSS pin
of the device. Also a 100nF bypass capacitor between LDO and VSS help suppressing output noise.

5. All peripherals’ clock source is from HXT (12 MHz), except SPI from HCLK.
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9.3 AC Electrical Characteristics

9.3.1 External Input Clock

SPECIFICATIONS
PARAMETER SYM. TEST CONDITION

MIN. | TYP. | MAX. [UNIT
Clock High Time tchex 10 - nS
Clock Low Time teLex 10 - nsS
Clock Rise Time teLeH 2 - 15 nsS
Clock Fall Time tcHeL 2 - 15 nS

¢ toeL. —————— P>

teheL

Note: Duty cycle is 50%.

9.3.2 External 4~24 MHz XTAL Oscillator

SPECIFICATIONS
PARAMETER SYM. TEST CONDITION

MIN. | TYP. | MAX. |UNIT
Oscillator frequency fruxT 4 12 24 |MHz VDD =1.8V ~ 3.6V
Temperature TuxT -40 - +85 °C
Operating current luxT 0.3 mA VDD = 3.0V

9.3.2.1 Typical Crystal Application Circuits

CRYSTAL C1 C2 R1

AMHz ~ 24 MHz 20pF 20pF without
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XT1_OUT XT1_IN

0

.,_/\/\N\_.
- R1 e O

x

Figure 9-1 Typical Crystal Application Circuit

C2

9.3.3 External 32.768 kHz Crystal

SPECIFICATIONS
PARAMETER SYM. TEST CONDITION

MIN. | TYP. [MAX.|UNIT
Oscillator frequency fuxt 32.768 kHz VDD =1.8V ~ 3.6V
Temperature Tixt -40 - +85 | °C
Operating current lixt 1 pA VDD = 3.0V

9.3.3.1 Typical Crystal Application Circuits

CRYSTAL c3 c4 R2
32.768 kHz 20pF 20pF without
X320 X321
+—AWW—t
C47j; - 7;';03

Figure 9-2 Typical Crystal Application Circuit
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9.3.4 Internal 12 MHz Oscillator

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

Supply voltage[1] VHre 1.8 \%

11.88| 12 |12.12| MHz 25°C, VDD = 3.3V

-40°C ~ +85°C,

1176 | 12 |12.24| MHz VDD = 1.8V~3.6V

Calibrated Internal

Oscillator Frequency Frirc -40°C ~ +85 °C,

VDD = 1.8V~3.6V
11.88| 12 112.12| MHz Enable 32.768K crystal

oscillator and set
TRIM_SELJ[1:0]="10"

Operating current lure 250 pA

Note: Internal oscillator operation voltage comes from LDO.

9.3.5 Internal 10 kHz Oscillator

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

Supply voltage[1] Virc 1.8 \%

7 10 13 kHz 25°C, VDD = 3V

Center Frequency FLre -40°C ~+85 ©
5 10 15 kHz 0°C ~+85°C,
VDD =1.8V~3.6V

Operating current I rc 0.3 pA VDD = 3V

Note: Internal oscillator operation voltage comes from LDO.

9.4 Analog Characteristics

9.41 12-bit ADC

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

Operating voltage AVpp 1.8 3.6 V  |AVpp = Vpp
Operating current (AVpp AVpp = Vpp = 3.0V
current) lapcaz 120 pA |ADC_VREF = AVpp

ADC Clock Rate = 32 MHz

(Enable ADC and disable all
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SPECIFICATIONS
PARAMETER SYM. TEST CONDITION

MIN. | TYP. | MAX. [UNIT

other analog modules) AVpp = Vpp = 3.0V
lapc2 30 pA |ADC_VREF = AVpp
ADC Clock Rate = 2 MHz

Resolution Raoc 12 Bit
Reference voltage VREr 1.8 Avop \
Reference input current (Avg.)| Irer 1 pA
ADC input voltage Vin 0 VRer \Y,
Conversion time Tconv 1 uS
Conversion Rate Fsps 1.5M | Hz |Vpp=3V
Integral Non-Linearity Error INL +1 LSB |Vger is external Vref pin
Differential Non-Linearity DNL 0.8 LSB |Vger is external Vref pin
Gain error Ec +2 LSB |Vger is external Vref pin
Offset error Eorrser 1.5 LSB |Vger is external Vref pin
Absolute error Eagss - 16 LSB |Vger is external Vref pin
ADC Clock frequency Fabc 0.25 32 MHz
Clock cycle ADcvyc 20 Cycle
Internal Capacitance Cin - 5 - pF
Monotonic - Guaranteed -

9.4.2 Brown-out Detector

Symbol Parameter Min Typ Max Unit Test Condition
AVpp Supply Voltage 0 - 3.6 \% -
Ta Temperature -40 25 85 T -
lsob Quiescent Current - 1 MA AVpp = 3V
2.4 2.5 2.6 Y BODCTL[2]=1
Brown-out Voltage
Veop 1.9 2.0 2.1 Y BODCTL[1]=1
25
1.6 17 1.8 \Y, BODCTL[0] =1
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9.4.3 Power-on Reset

Symbol Parameter Min Typ Max Unit Test Condition
Ta Temperature -40 25 85 T -
Vpor Reset Voltage 1.6 \% -

9.4.4 Temperature Sensor

SPECIFICATIONS
PARAMETER S N T TvP, [ MAX, TuNIT (Szgﬁg’ Soo'lt\la%g IS;\IV)
Detection Temperature Toer -40 +85 °c
Operating current Itemp - 5 - pA
Gain V1e -1.76 | -1.68 | -1.60 |mV/°C
Offset V1o 735 745 755 mV |Tempeature at 0 °C

Note: Internal operation voltage comes form LDO.

945 LCD
SPECIFICATIONS
PARAMETER SYM. TEST CONDITION
MIN. | TYP. | MAX. | UNIT
Operating voltage Vob 1.8 - 3.6 \%

VLCD voltage V\cp3a - 3.4 - V  |CPUMP_VOL_SET=111, no loading
VLCD voltage V\.cpss - 3.3 - V  |CPUMP_VOL_SET=110, no loading
VLCD voltage Vi cpaz - 3.2 - V  |CPUMP_VOL_SET=101, no loading
VLCD voltage Vi cps1 - 3.1 - V  |CPUMP_VOL_SET=100, no loading
VLCD voltage V' cp3o - 3.0 - V  |CPUMP_VOL_SET=011, no loading
VLCD voltage Vicb2o - 2.9 - \% CPUMP_VOL_SET=010, no loading
VLCD voltage Vicpzs - 2.8 - \% CPUMP_VOL_SET=001, no loading
VLCD voltage Vicpz7 e 2.7 - V |CPUMP_VOL_SET=000, no loading

Vpp = 3V, frame rate = 64Hz

ILci - 9.5 - Without loading (internal C type,
Operating current reomt WA with 0.1uF) o P
(Include 32.768 KHz crystal — ~
OSC and RTC operating) Voo = 3V, frame rate = 64Hz
l.cpext | licoint | 2.5 - pA  |Without loading (external C type
with 0.1uF)
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SPECIFICATIONS
PARAMETER SYM. TEST CONDITION
MIN. | TYP. | MAX. | UNIT

Vpop = 3V, frame rate = 64Hz
Without

8.3 KA loading (internal R type with
internal 200K Q) resistor ladder)

Vpp = 3V, frame rate = 64Hz
Without

lcoing 6.4 FA  lloading (internal R type with
internal 300K Q) resistor ladder)

Vop = 3V, frame rate = 64Hz
Without

<52 BA loading (internal R type with
internal 400K Q) resistor ladder)

Vpp = 3V, frame rate = 64Hz
[LcexiR 3.7 pA  |Without loading (external R type
with external 1M Q resistor ladder)

9.4.6 Internal Voltage Reference

SPECIFICATIONS
PARAMETER SYM. TEST CONDITION

MIN. | TYP. | MAX. | UNIT
Operating voltage AVpp 1.8 - 3.6 \%
1.5V voltage reference Vrer1 | 1.44 15 1.56 V  |AVpp 2 1.8V (-40°C ~85°C)
1.8V voltage reference VRer2 1.69 1.8 1.87 V  |AVpp = 2.0V (-40°C ~85°C)
2.5V voltage reference Vrers | 2.35 2.5 2.60 VvV |AVpp = 2.8V (-40°C ~85°C)
Stable Time TreFTAB - 1 - ms
Operating current lvrer - 30 - pA  |AVpp = 3V
9.4.7 Comparator
Symbol Parameter Min Typ Max Unit | Test Condition
Vemp Supply Voltage 1.8 3.6 \%
Ta Temperature -40 25 85 T |-
lcmp Operation Current - 40 MA |AVpp=3V
Vorr Input Offset Voltage 10 20 mV |-
Vsw Output Swing 0.1 - AVpp - 0.1 VAR
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Vcom Input Common Mode Range 0.1 AVpp—-0.1 \%
DC Gain 40 70 dB
TraD Propagation Delay - 200 ns | Voirr = 100mV
Vhvs Hysteresis - +10 mV
Tsts Stable time - - 1 us
Jan 15, 2015
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10.1 100L LQFP (14x14x1.4 mm footprint 2.0 mm)

100

S Uy
LY |
Controlling Dimension : Millimeters

Ssymbol D_imension in inch Qimension in mm

Min [Nom | Max Min |Nom | Max
A — | — |oo63| — | — | 160
Al 0002 | — | — | 005| — | —
A 0.053 | 0.055 | 0.057 | 1.35 | 1.40 | 145
b 0.007 | 0.009 | 0.011 | 017 | 022 | 027
c 0.004 | 0.006 [ 0.008 | 0.10 | 0.15| 0.20
D 0.547 | 0.551 | 0.556 | 13.90 | 14.00 | 14.10
E 0.547 | 0.551 | 0.556 | 13.90 | 14.00 | 14.10
e — 0020 — | — | 050| —
Hp 10622 |0.630 | 0.638 | 15.80 | 16.00 | 16.20
He 0.622 | 0.630 | 0.638 | 15.80 | 16.00 | 16.20
L 0.018 |0.024 | 0.030 | 045 | 0.60 | 0.75
L1 — 0039 | — — 100 | —
y — | — |oo04| — | — | 010
] 0° — 7° 0° — 7°
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10.2 64R LQFP(10x10x1.4 mm footprint 2.0 mm)

E
nnnnnnnﬂnnﬂnnnng
By —=——— %

(]

.—HUWUHHUHHUHHHHH

ot

é\
NG

* _-SEATIN.: FLANE

Dimension in inch Dimensgion in mm
Symbol - -
Min |Nom | Max | Min |Nom | Max
A —_— — | 0.063 —_— — 1.60
A 0.002 — | poos | 0.05 — 0.15

Az 0053 |[0055 00587 135 1.40 145

b 0007 |oo0o08 |0o011 | 0417 | o020 | 027

c 0004 | — |0008 | 0.09 — | D20

D — |0393 — — | 10.00 —
E — |oams | — | — [1000 | —
E] — |0.020 — — | 0AD —
Ho — |o472 | — | — |1200 | —
He — |0472 | — — | 12.00 —
L 0018 |0024 |0030 | 045 | 060 0.75

L1 — |oo3g | — — | 100 —
y 0.004 — | 010

g p* |35 | 7° 0" | 35° 7°
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10.3 64S LQFP (7x7x1.4 mm footprint 2.0 mm)

4% [ [bbb[Y]T-UTZ]

FINT CORNER

HHHHHHHH;HHHHHHH’H"
= | =
9 S
meE | =
ﬂHHHHHHH!HHHHHHHjHZ
4I:_1|

__[ DETAIL F

soxE——- |—-— A_H_\,\ [ [ece[Y]
SEATING e/g B4x b
PLANE
SIDE VIEW

Jan 15, 2015 Page 94 of 100 Revision 1.03



NuMicro™ Nano102/112 Datasheet
NUVOTON

I s—_—_—_—_—_—_—_—_—_—_—_—_—_—_—____.——

SYMBOL | MIN NOM | MAX
TOTAL THICKNESS A ——— | —— 1.6
GTAND OFF Al 005 [ —— | 015
MOLD THICKNESS AZ 1.35 1.4 1.43
LEAD WIDTH{PLATING) b Q.13 0.18 0.23
LEAD WDTH b1 013 | 016 | 019
|/F THICKNESS{FLATING) e 0.09 | —— | 02z
L/F THICKNESS cl 0.09 [ —— | 0.6
% o S BSC
T E 9 BSC
k4 M 7 B5C
ECQDY SIZE Y 1 7 B0
LEAD PITCH a 0.4 BSC
L 0.45 | 0.6 [ 0.75
FOOTPRINT L1 1 REF
[} o 3.3 7
il 0 | ——] ——=
Bz " 12° 13
032 1" 127 13"
R1 0.08 | — | —
R2 008 [ —— 0.2
5 02 [ — ] ——-
FACKAGE EDGE TOLERAMWCE aaa 0.2
LEAD EDGE TOLERAMNCE bbb 0.2
COPLANARITY cee 0.08
LEAD OFFSET ddd 0.07
MOLD FLATMESS eee Q.05
PLATING N/ BASE METAL |
/ r
¢l e a A2
b 0.25
e 4 %EGAUGE PLANE
—— g —= - -
[Fadd@[Y[T-u[7] bl o !
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10.4 48L LQFP (7x7x1.4 mm footprint 2.0 mm)

{0}

[CT]

! ol
LN0N0mAA0AN P
i~ e =1
!
i
-

e i
\HH%EUMHUQHQH
pmininiai=inininimsl | P

COTROL DIMENSICONS ARE IN MILLDAETERS,

(L]
IRIRIRIRINI

1
|
I
|

OO0
Uouuo

WMILLIMETER INCH L1
SABOL

MIN G| NOWM_ [ WA8Y | WIN | NOM.| WA,

A — | — | 180 — | — (0083

A1 005 | pap | 045 (0.002|0.004(0.008
A2 [135 | 1.40| 1.45 (0.053|Q 055(0.057
D1 [s890 | 7.00 | 7.10 [0.272(0.276|0.260
E1 [goo | 700 | 710 |0.272 |0.278|0.260
e |0.35 |0.50 |0.65 [0.014 (0.02C|0.260
D B3 |[9.00 |9.10 |0.35C(0.354 0,359

E B3 [9.00 |9.10 |0.35C|0.354 |0.358
L 45 | 0.60| 075 |0.018(C024| 0 A30

L1 | — |100] — | — [op38| —
C |oos | — | 020 hooss| — P.0079
e v |— | »|C —| 7
b [017 |0.2Z | 0.27 [0.007 P.0O0B7|C.G11
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10.5 33L QFN (5x5x1.4 mm footprint 2.0 mm)
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SYMBOL | MIN | NOM | MAX
TOTAL THICKNESS A 07 | 075 | o8
STAND OFF Al 0 [ 003 | 005
OLD THICKNESS A2 — | 055 | 057
|/F THICKNESS A3 0.203 REF
LEAD WIDTH b 02 | 025 | 03
e D 5 BSC
BODY SIZE - —
LEAD PITCH e 0.5 B5C
. X J 34 35 | 36
£ Sl Y K 34 | 35 | 35
LEAD LENGTH L 035 | 04 [ 045
PACKAGE FDGE TOLERANCE | ada 0.1
MOLD FLATNESS bbb 0.1
COPLANARITY cce 0.08
LEAD OFFSET ddd 0.1
FXPOSED PAD OFFSET eee 0.1
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11 REVISION HISTORY

Date Revision [Description
2014.03.28 1.00 1. Initial release
2014.05.08 1.01 1. Modified some typos and format.
1. Modified the pin description for LCD_Vx in section 4.4.
2. Modified all PWM1 group to PWMO group in section 6.10.
2014.09.02 1.02 . ) .
3. Modified “PWM1 channel 2 and 3” to “PWMO channel 2 and 3” in section 6.10.
4. Modified some typos and format.
1. Updated ADC channel number in NANO102 feature list in Chapter 2.
2015.01.15 1.03 2. Corrected typo in NAN0102. 64-pin sequence in section 4.4.
Updated all power related pins from “VDD, VSS, AVDD, AVSS, VTEMP and VLCD” to
“Vpp, Vss, AVpp, AVss, Vieme and Vi cp” in the Datashhet.
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Important Notice

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

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

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

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