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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2 FEATURES 
The equipped features are dependent on the product line and their sub products. 

2.1 NuMicro™ NUC120 Features – USB Line 
• Core 

– ARM® Cortex™-M0 core runs up to 50 MHz 
– One 24-bit system timer 
– Supports low power sleep mode 
– Single-cycle 32-bit hardware multiplier 
– NVIC for the 32 interrupt inputs, each with 4-levels of priority 
– Serial Wire Debug supports with 2 watchpoints/4 breakpoints 

• Build-in LDO for wide operating voltage ranges from 2.5 V to 5.5 V 

• Flash Memory 

– 32K/64K/128K bytes Flash for program code (128KB only support in NuMicro™ 
NUC100/NUC120 Medium Density) 

– 4KB flash for ISP loader 
– Support In-system program (ISP) application code update 
– 512 byte page erase for flash 
– Configurable data flash address and size for 128KB system, fixed 4KB data flash for 

the 32KB and 64KB system 
– Support 2 wire ICP update through SWD/ICE interface 
– Support fast parallel programming mode by external programmer 

• SRAM Memory 

– 4K/8K/16K bytes embedded SRAM (16KB only support in NuMicro™ NUC100/NUC120 
Medium Density) 

– Support PDMA mode 
• PDMA (Peripheral DMA) 

– Support 9 channels PDMA for automatic data transfer between SRAM and peripherals 
(Only support 1 channel in NuMicro™ NUC100/NUC120 Low Density) 

• Clock Control 

– Flexible selection for different applications 
– Built-in 22.1184 MHz high speed OSC for system operation 

 Trimmed to  1 % at +25  and V℃ DD = 5 V 
 Trimmed to  3 % at -40  ~ +85  and V℃ ℃ DD = 2.5 V ~ 5.5 V 

– Built-in 10 KHz low speed OSC for Watchdog Timer and Wake-up operation 
– Support one PLL, up to 50 MHz, for high performance system operation 
– External 4~24 MHz high speed crystal input for USB and precise timing operation 
– External 32.768 kHz low speed crystal input for RTC function and low power system 

operation 
• GPIO 

– Four I/O modes: 
 Quasi bi-direction 
 Push-Pull output 
 Open-Drain output 
 Input only with high impendence 
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– TTL/Schmitt trigger input selectable 
– I/O pin can be configured as interrupt source with edge/level setting 
– High driver and high sink IO mode support 

• Timer 

– Support 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit pre-scale counter 
– Independent clock source for each timer 
– Provides one-shot, periodic, toggle and continuous counting operation modes 

(NuMicro™ NUC100/NUC120 Medium Density only support one-shot and periodic 
mode) 

– Support event counting function (NuMicro™  NUC100/NUC120 Low Density only) 
• Watchdog Timer 

– Multiple clock sources 
– 8 selectable time out period from 1.6ms ~ 26.0sec (depends on clock source) 
– WDT can wake-up from power down or idle mode 
– Interrupt or reset selectable on watchdog time-out 

• RTC 

– Support software compensation by setting frequency compensate register (FCR) 
– Support RTC counter (second, minute, hour) and calendar counter (day, month, year) 
– Support Alarm registers (second, minute, hour, day, month, year) 
– Selectable 12-hour or 24-hour mode 
– Automatic leap year recognition 
– Support 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 
– Support wake-up function 

• PWM/Capture 

– Built-in up to four 16-bit PWM generators provide eight PWM outputs or four 
complementary paired PWM outputs 

– Each PWM generator equipped with one clock source selector, one clock divider, one 
8-bit prescaler and one Dead-Zone generator for complementary paired PWM 

– Up to eight 16-bit digital Capture timers (shared with PWM timers) provide eight 
rising/falling capture inputs 

– Support Capture interrupt 
• UART 

– Up to three UART controllers (NuMicro™ NUC100/NUC120 Low Density only support 2 
UART controllers) 

– UART ports with flow control (TXD, RXD, CTS and RTS) 
– UART0 with 63-byte FIFO is for high speed 
– UART1/2(optional) with 15-byte FIFO for standard device 
– Support IrDA (SIR) function 
– Support RS-485 9-bit mode and direction control. (NuMicro™ NUC100/NUC120 Low 

Density Only) 
– Programmable baud-rate generator up to 1/16 system clock 
– Support PDMA mode 

• SPI 

– Up to four sets of SPI controller (NuMicro™ NUC100/NUC120 Low Density only 
support 2 SPI controllers) 

– Master up to 16 MHz, and Slave up to 10 MHz (chip working @ 5V) 
– Support SPI master/slave mode 
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– Full duplex synchronous serial data transfer 
– Variable length of transfer data from 1 to 32 bits 
– MSB or LSB first data transfer 
– Rx and Tx on both rising or falling edge of serial clock independently 
– 2 slave/device select lines when it is as the master, and 1 slave/device select line 

when it is as the slave 
– Support byte suspend mode in 32-bit transmission 
– Support PDMA mode 

• I2C 

– Up to two sets of I2C device 
– Master/Slave mode 
– Bidirectional data transfer between masters and slaves 
– Multi-master bus (no central master) 
– Arbitration between simultaneously transmitting masters without corruption of serial 

data on the bus 
– Serial clock synchronization 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 
– Programmable clocks allow versatile rate control 
– Support multiple address recognition (four slave address with mask option) 

• I2S 

– Interface with external audio CODEC 
– Operate as either master or slave mode 
– Capable of handling 8-, 16-, 24- and 32-bit word sizes 
– Mono and stereo audio data supported 
– I2S and MSB justified data format supported 
– Two 8 word FIFO data buffers are provided, one for transmit and one for receive 
– Generates interrupt requests when buffer levels cross a programmable boundary 
– Support two DMA requests, one for transmit and one for receive 

• PS/2 Device Controller 

– Host communication inhibit and request to send detection 
– Reception frame error detection 
– Programmable 1 to 16 bytes transmit buffer to reduce CPU intervention 
– Double buffer for data reception 
– S/W override bus 

• USB 2.0 Full-Speed Device 

– One set of USB 2.0 FS Device 12Mbps 
– On-chip USB Transceiver 
– Provide 1 interrupt source with 4 interrupt events 
– Support Control, Bulk In/Out, Interrupt and Isochronous transfers 
– Auto suspend function when no bus signaling for 3 ms 
– Provide 6 programmable endpoints 
– Include 512 Bytes internal SRAM as USB buffer 
– Provide remote wake-up capability 

• EBI (External bus interface) support (NuMicro™ NUC100/NUC120 Low Density 64-pin 
Package Only) 

– Accessible space: 64KB in 8-bit mode or 128KB in 16-bit mode 
– Support 8-/16-bit data width 
– Support byte write in 16-bit data width mode 
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4 BLOCK DIAGRAM 

4.1 NuMicro™ NUC120 Medium Density Block Diagram 
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Figure 4-1 NuMicro™ NUC120 Medium Density Block Diagram 
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4.2 NuMicro™ NUC120 Low Density Block Diagram 
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Figure 4-2 NuMicro™ NUC120 Low Density Block Diagram 
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5.2.6.2 Vector Table 

When any the processor will automatically fetch the starting address of the 
interrupt serv (ISR) from a vector table in memory. For ARMv6-M, the vector table base 
address is fixed at 0x0000 vector table tialization value for the stack 
pointer on reset, and the entry point addresses for all exception handlers. The vector number on 
previous page defines the o tries  v ciated with exception handler 
entry as illustrated in previo
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5.2.6.3 
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ler 

5.3.

ets the power down enable bit (PWR_DOWN_EN) and 
Cortex-M0 core executes the WFI instruction. After that, chip enter power down mode and wait for 
wake-up interrupt source triggered to leave power down mode. In the power down mode, the 
c e 24 MHz high speed crystal and internal 22.1184 MHz high 
speed oscilla r to reduce t ption. 

 

5.3 Clock Control

1 Overview 
The clock controller generates the clocks for the whole chip, including system clocks and all 
peripheral clocks. The clock controller also implements the power control function with the 
individually clock ON/OFF control, clock source selection and a clock divider. The chip will not 
enter power down mode until CPU s

lock controller turns off th  external 4~
to he overall system power consum
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Figure 5-3 Clock generator global view diagram 
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ator and Capture Timer (PWM) 

5.7.
m Density has 2 sets of PWM group supports total 4 sets of 

independent PWM outputs, PWM0~PWM7, or as 
4, PWM5) and (PWM6, 

tors. NuMicro™ NUC100/NUC120 Low Density 
only sup

(PWM , PWM3) with 2 programmable dead-zone generators. 

1/2, 1/4, 1/8, 1/16), two PWM Timers including two clock selectors, two 16-bit PWM down-

zon
whi  correspondin  PWM period down cou t aches zero. 

int gured as one-shot mode to produce only one PWM 
rm continuously. 

lementary PWM paired function; the 
PWM0 timer and Dead-zone 

WM pairs of (PWM2, PWM3), (PWM4, PWM5) and 

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 load into the 16-bit down counter/ 
comparator at the time down counter reaching zero. The double buffering feature avoids glitch at 
PWM outputs. 

When the 16-bit period down counter reaches zero, the interrupt request is generated. If PWM-
timer is set as auto-reload mode, when the down counter reaches zero, it is reloaded with PWM 
Counter Register (CNRx) automatically then start decreasing, repeatedly. If the PWM-timer is set 
as one-shot mode, the down counter will stop and generate one interrupt request when it reaches 
zero. 

The value of PWM counter comparator is used for pulse high width modulation. The counter 
control logic changes the output to high level when down-counter value matches the value of 
compare register. 

The alternate feature of the PWM-timer is digital input Capture function. If Capture function is 
enabled the PWM output pin is switched as capture input mode. The Capture0 and PWM0 share 
one timer which is included in PWM0 and the Capture1 and PWM1 share PWM1 timer, and etc. 
Therefore user must setup the PWM-timer before enable Capture feature. After capture feature is 
enabled, the capture always latched PWM-counter to Capture Rising Latch Register (CRLR) 
when input channel has a rising transition and latched PWM-counter to Capture Falling Latch 
Register (CFLR) when input channel has a falling transition. Capture channel 0 interrupt is 
programmable by setting CCR0.CRL_IE0[1] (Rising latch Interrupt enable) and 
CCR0.CFL_IE0[2]] (Falling latch Interrupt enable) to decide the condition of interrupt occur. 
Capture channel 1 has the same feature by setting CCR0.CRL_IE1[17] and CCR0.CFL_IE1[18]. 
And capture channel 2 to channel 3 on each group have the same feature by setting the 
corresponding control bits in CCR2. For each group, whenever Capture issues Interrupt 0/1/2/3, 

 

5.7 PWM Gener

1 Overview 
NuMicro™ NUC100/NUC120 Mediu
PWM Generators which can be configured as 8 
4 complementary PWM pairs, (PWM0, PWM1), (PWM2, PWM3), (PWM
PWM7) with 4 programmable dead-zone genera

port 1 set of PWM group supports total 2 sets of PWM Generators which can be 
configured as 4 independent PWM outputs, PWM0~PWM3, or as 2 complementary PWM pairs, 

0, PWM1) and (PWM2

Each PWM Generator has one 8-bit prescaler, one clock divider with 5 divided frequencies (1, 

counters for PWM period control, two 16-bit comparators for PWM duty control and one dead-
e generator. The 4 sets of PWM Generators provide eight independent PWM interrupt flags 
ch are set by hardware when the g n er re

Each PWM interrupt source with its corresponding enable bit can cause CPU to request PWM 
errupt. The PWM generators can be confi

cycle signal or auto-reload mode to output PWM wavefo

When PCR.DZEN01 is set, PWM0 and PWM1 perform comp
paired PWM period, duty and dead-time are determined by 
generator 0. Similarly, the complementary P
(PWM6, PWM7) are controlled by PWM2, PWM4 and PWM6 timers and Dead-zone generator 2, 
4 and 6, respectively.  
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5.8 

5.8.

RTC is from an external 32.768 kHz low speed crystal connected at pins X32I and 
z low speed oscillator output 

econd, minute, hour) in Time 
onth, year) in Calendar Loading 

Register (CLR). The data message is expressed in BCD format. It also offers alarm function that 
user can preset the alarm time in Time Alarm Register (TAR) and alarm calendar in Calendar 

AR). 

eriodic Time Tick and Alarm Match interrupts. The periodic interrupt 
8, 1/4, 1/2 and 1 second which are selected by 

an
int  Time Tick and Alarm Match can cause chip wake-

nction is enabled (TWKE (TTR[3])=1). 

 

5.8.2 

 Alarm register (second, minute, hour, day, month, year) 

electable 

 

 tions 1/128, 1/64, 1/32, 1/16, 1/8, 1/4, 1/2 

 Support RTC Time Tick and Alarm Match interrupt 

 Support wake-up chip from power down mode 

Real Time Clock (RTC) 

1 Overview 
Real Time Clock (RTC) controller provides user the real time and calendar message. The clock 
source of 
X32O (reference to pin descriptions) or from an external 32.768 kH
fed at pin X32I. The RTC controller provides the time message (s
Loading Register (TLR) as well as calendar message (day, m

Alarm Register (C

The RTC controller supports p
has 8 period options 1/128, 1/64, 1/32, 1/16, 1/
TTR (TTR[2:0]). When RTC counter in TLR and CLR is equal to alarm setting time registers TAR 

d CAR, the alarm interrupt flag (RIIR.AIF) is set and the alarm interrupt is requested if the alarm 
errupt is enabled (RIER.AIER=1). Both RTC

up from power down mode if wake-up fu

Features 
 There is a time counter (second, minute, hour) and calendar counter (day, month, year) for 

user to check the time 

 12-hour or 24-hour mode is s

 Leap year compensation automatically 

 Day of week counter 

Frequency compensate register (FCR) 

 All time and calendar message is expressed in BCD code 

Support periodic time tick interrupt with 8 period op
and 1 second 
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TWDT

TTISINT
   1024 * TWDT

RST 63 * TWDTMinimum TWTR

TINT

TRST

Maximum TWTR

TWDT : Watchdog Engine Clock Time Period

TTIS     : Watchdog Timeout Interval Selection Period 

TINT    : Watchdog Interrupt Period

TRST  : Watchdog Reset Period

TWTR  : Watchdog Timeout Interval Period
 

Figure 5-10 Timing of Interrupt and Reset Signal 
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5.11.2 Features 
 18-bit free running counter to avoid chip from Watchdog timer reset before the delay time 

expires. 

 Selectable time-out interval (24 ~ 218) and the time out interval is 104 ms ~ 26.3168 s (if 
WDT_CLK = 10 kHz). 

 Reset period = (1 / 10 kHz) * 63, if WDT_CLK = 10 kHz. 

5.12 UART Interface Controller (UART) 
NuMicro™ NUC100/NUC120 Medium Density provides up to three channels of Universal 
Asynchronous Receiver/Transmitters (UART). UART0 supports High Speed UART and UART1~2 
perform Normal Speed UART, besides, only UART0 and UART1 support flow control function. 
NuMicro™ NUC100/NUC120 Low Density only supports UART0 and UART1. 

5.12.1 Overview 
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 Function and RS-485 
mode functions. Each UART channel supports seven types of interrupts including transmitter 
FIFO empty interrupt (INT_THRE), receiver threshold level reaching interrupt (INT_RDA), line 
status interrupt (parity error or framing error or break interrupt) (INT_RLS), receiver buffer time out 
interrupt (INT_TOUT), MODEM/Wake-up status interrupt (INT_MODEM) and Buffer error interrupt 
(INT_BUF_ERR). Inte umber 12 (vector number 
is 28); Interrupt number 13 (vector number is 29) only supports UART1 interrupt. Refer to Nested 
Vectored Interrupt Controller chapter for System Interrupt Map. 

The UART0 is built-in with a 64-byte transmitter FIFO (TX_FIFO) and a 64-byte receiver FIFO 
(RX_FIFO) that reduces the number of interrupts presented to the CPU and the UART1~2 are 
equipped 16-byte transmitter FIFO (TX_FIFO) and 16-byte receiver FIFO (RX_FIFO). The CPU 
can read the status of the UART at any time during the operation. The reported status information 
includes the type and condition of the transfer operations being performed by the UART, as well 
as 4 error conditions (parity error, framing error, break interrupt and buffer error) probably occur 
while receiving data. The UART includes a programmable baud rate generator that is capable of 
dividing clock input by divisors to produce the serial clock that transmitter and receiver need. The 
baud rate equation is Baud Rate = UART_CLK / M * [BRD + 2], where M and BRD are defined in 
Baud Rate Divider Register (UA_BAUD). Table 5-6 lists the equations in the various conditions 
and Table 5-7 list the UART baud rate setting table. 

 

 

rrupts of UART0 and UART2 share the interrupt n

Mode DIV_X_EN DIV_X_ONE Divider X BRD Baud rate equation 

0 0 0 B A UART_CLK / [16 * (A+2)] 

1 1 0 B A UART_CLK / [(B+1) * (A+2)] , B must >= 8 

2 1 1 Don’t care A UART_CLK / (A+2), A must >=3 

Table 5-6 UART Baud Rate Equation 
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s Interface (EBI) 

5.18

EBI support address bus and 

5.18

al devices with max. 64K-byte size (8-bit data width)/128K-byte (16-bit data width) 

nd address hold 

d data bus multiplex mode supported to save the address pins 

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

 

5.18 External Bu

.1 Overview 
The NuMicro™ NUC100/NUC120 Low Density LQFP-64 package equips an external bus interface 
(EBI) for external device used. 

To save the connections between external device and this chip, 
data bus multiplex mode. And, address latch enable (ALE) signal supported differentiate the 
address and data cycle. 

.2 Features 
External Bus Interface has the following functions: 

 Extern
supported 

 Variable external bus base clock (MCLK) supported 

 8-bit or 16-bit data width supported 

 Variable data access time (tACC), address latch enable time (tALE) a
time (tAHD) supported 

 Address bus an
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ER (FMC) 

t can be updated through ISP procedure. In System Programming 

data before chip power off. For 128K bytes APROM device, the 
ared with original 128K program memory and its start address is configurable and 

4K/32K bytes APROM device, the data flash 

6.2 
 address read access 

emory (APROM) (NuMicro™ NUC100/NUC120 Low 

date on chip Flash 

 

6 FLASH MEMORY CONTROLL

6.1 Overview 
NuMicro™ NUC100 Series equips with 128/64/32K bytes on chip embedded Flash for application 
program memory (APROM) tha
(ISP) function enables user to update program memory when chip is soldered on PCB. After chip 
power on, Cortex-M0 CPU fetches code from APROM or LDROM decided by boot select (CBS) in 
Config0. By the way, NuMicro™ NUC100 Series also provides additional DATA Flash for user, to 
store some application dependent 
data flash is sh
defined by user application request in Config1. For 6
is fixed at 4K. 

Features 
 Run up to 50 MHz with zero wait state for continuous

 128/64/32KB application program m
Density only support up to 64KB size) 

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

 Configurable or fixed 4KB data flash with 512 bytes page erase unit 

 Programmable data flash start address for 128K APROM device 

 In System Program (ISP) to up
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SPECIFICATION 
PARAMETER SYM.

MIN. TYP. MAX. UNIT
TEST CONDITIONS 

Input High Voltage PA, PB, 
PC, PD, PE (Schmitt input) IH2 0.4 DD DD .5V V - V +0 V  

Hysteresis voltage of PA~PE 
(Schmitt input) VHY  0.2 VDD  V  

0 - 0  .8 VDD = 4.5 V 
Input Low Voltage XT1[*2] VIL3 

0 - 0.4 
V 

VDD = 3.0 V 

3.5 - V  
+

DD
0.2 V V  = 5.5 V DD

Input High Voltage XT1[*2] IH3

2.4 - VDD 
+0.2  

V  
VDD = 3.0 V 

Input Low Voltage X32I[*2] 0  VIL4 0 - .4 V  

Input High Voltage X32I[*2] VIH4 1.7  2.5 V  

Negative going threshold 

(Schmitt input), /RESET 
-0  0.3 DDVILS .5 - V V  

Positive going threshold 

(Schmitt input), /RESET 
 0.7 DD VDD .5VIHS V - +0 V  

ISR11 -300 - -450370 μA VDD = 4.5 V, VS = 2.4 V 

ISR12 -50 -70 -90 μA VDD = 2.7 V, VS = 2.2 V 
Source Current PA, PB, PC, 

ctional 

ISR13 -40 -60 -80 μA

PD, PE (Quasi-bidire
Mode) 

VDD = 2.5 V, VS = 2.0 V 

ISR21 -20 -24 -  28 mA VDD = 4.5 V, VS = 2.4 V 

I 22 -4 -6 -8 mA VDD = 2.7 V, VS = 2.2 V SR
Source Current PA, PB, PC
PD, PE (Push-pull Mode) 

, 

ISR23 -3 -5 -7 mA VDD = 2.5 V, VS = 2.0 V 

ISK11 10 16 20 mA VDD = 4.5 V, VS = 0.45 V 

I 1  0.45 V SK12 7 0 13 mA VDD = 2.7 V, VS =
Sink Current PA, PB, PC, PD, 
PE (Quasi-bidirectional and 
Push-pull Mode) 

ISK13 6 9 12 mA VDD = 2.5 V, VS = 0.45 V 

Brown-Out voltage with  
BOV_VL [1:0] =00b VBO2.2 2  2.1 .2 2.3 V  

Brown-Out voltage with  
BOV_VL [1:0] =01b V 2  BO2.7 2.6 .7 2.8 V  

Brown-Out voltage with  
BOV_VL [1:0] =10b VBO3.8 3.6 3.8 V 4.0  

Brown-Out voltage with  
BOV_VL [1:0] =11b VBO4.5 4  V 4.3 .5 4.7  

Hysteresis range of BOD 
voltage VBH 30 - 150 m DD = 2.5 V~5.5 V V V
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Note: 

1. /RESET pin is a Schmitt trigger input. 

2. Crystal Input is a CMOS input. 

E ca rc tion rren y  b ing externally driven from 1 to 0. In the 
sition n its m im h IN ximates to 2 V. 

3. Pins of PA, PB, PC, PD and P
condition of VDD=5.5 V, 5he tran

n sou
 curre

e a transi
t reaches 

cu
ax

t when the
um value w

 are
en V

e
 appro
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7.2. urrent Curve 
1. XTAL clock = 12 MHz, PLL disable, all-IP disable 

Unit: mA 

4 Idle C

 
 

2. XTAL clock = 12 MHz, PLL disable, all-IP enable 

Unit: mA 
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3. XTAL clock = 12 MHz, PLL enable, all-IP disable 

Unit: mA 

 
 

4. XTAL clock = 12 MHz, PLL enable, all-IP enable 

Unit: mA 
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Important Notice 
Nuvoton Products are neither d nor warranted for usa y 
malfun r h m  ca ily injury or severe property 
damage. Su ed, “Insec

 Insecu ge t is lim r surgical implementation, atomic 
energy ol  air e ation of 
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all 
types o y d th l or sustain life.   

All Insecure Usage shall be made at ent that third parties lay 
claims vo lt ustomer’s mnify the 
damages and liabilities thus incurred b

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

intende ge in systems or equipment, an
ction o

ch applicatio
failure of whic

ns are deem
ay use loss of human life, bod

ure Usage”.  

re usa includes, bu  not ited to: equipment fo
 contr instruments, plan or spaceship instruments, the control or oper

f safet evices, and o er app ications intended to support 

customer’s risk, and in the ev
 to Nu ton as a resu of c  Insecure Usage, customer shall inde

y Nuvoton. 

 

 
 


