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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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1 GENERAL DESCRIPTION 
The NuMicro™ NUC100 Series is 32-bit microcontrollers with embedded ARM® Cortex™-M0 core 
for industrial control and applications which need rich communication interfaces. The Cortex™-M0 
is the newest ARM® embedded processor with 32-bit performance and at a cost equivalent to 
traditional 8-bit microcontroller. NuMicro™ NUC100 Series includes NUC100, NUC120, NUC130 
and NUC140 product line. 

The NuMicro™ NUC130 Automotive Line with CAN function embeds Cortex™-M0 core running up 
to 50 MHz with 32K/64K/128K-byte embedded flash, 4K/8K/16K-byte embedded SRAM, and 4K-
byte loader ROM for the ISP. It also equips with plenty of peripheral devices, such as Timers, 
Watchdog Timer, RTC, PDMA, UART, SPI, I2C, I2S, PWM Timer, GPIO, LIN, CAN, PS/2, 12-bit 
ADC, Analog Comparator, Low Voltage Reset Controller and Brown-out Detector. 

 

Product Line UART SPI I2C USB LIN CAN PS/2 I2S 

NUC100 ● ● ●    ● ● 

NUC120 ● ● ● ●   ● ● 

NUC130 ● ● ●  ● ● ● ● 

NUC140 ● ● ● ● ● ● ● ● 

Table 1-1 Connectivity Supported Table 
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• 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 
– Support event counting function 
– Support input capture function 

• 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  
– UART ports with flow control (TXD, RXD, CTS and RTS) 
– UART0 with 64-byte FIFO is for high speed 
– UART1/2(optional) with 16-byte FIFO for standard device 
– Support IrDA (SIR) and LIN function 
– Support RS-485 9-bit mode and direction control.  
– Programmable baud-rate generator up to 1/16 system clock 
– Support PDMA mode 

• SPI 
– Up to four sets of SPI controller 
– Master up to 32 MHz, and Slave up to 10 MHz (chip working @ 5V) 
– Support SPI master/slave mode 
– 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 
– Support three wire, no slave select signal, bi-direction interface 
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Figure 3-3 NuMicro™ NUC130 LQFP 64-pin Pin Diagram 
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3.2.1.3 NuMicro™ NUC130 LQFP 48 pin 
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Figure 3-4 NuMicro™ NUC130 LQFP 48-pin Pin Diagram 
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5.2.6 Nested Vectored Interrupt Controller (NVIC) 
Cortex-M0 provides an interrupt controller as an integral part of the exception mode, named as 
“Nested Vectored Interrupt Controller (NVIC)”. It is closely coupled to the processor kernel and 
provides following features: 

 Nested and Vectored interrupt support 

 Automatic processor state saving and restoration 

 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, 
R0~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 documents “ARM® Cortex™-M0 Technical 
Reference Manual” and “ARM® v6-M Architecture Reference Manual”. 
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5.3 Clock Controller 

5.3.1 Overview 
The clock controller generates the clocks for the whole chip, including system clocks and all 
peripheral clocks. The clock controller also implements the power control function with the 
individually clock ON/OFF control, clock source selection and a clock divider. The chip will not 
enter power down mode until CPU sets 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 
clock controller turns off the external 4~24 MHz high speed crystal and internal 22.1184 MHz high 
speed oscillator to reduce the overall system power consumption. 
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5.4 General Purpose I/O (GPIO) 

5.4.1 Overview 
NuMicro™ NUC130/NUC140 has up to 80 General Purpose I/O pins can be shared with other 
function pins; it depends on the chip configuration. These 80 pins are arranged in 5 ports named 
with GPIOA, GPIOB, GPIOC, GPIOD and GPIOE. Each port equips maximum 16 pins. Each one 
of the 80 pins is independent and has the corresponding register bits to control the pin mode 
function and data. 

The I/O type of each of I/O pins can be configured by software individually as input, output, open-
drain or quasi-bidirectional mode. After reset, the I/O type of all pins stay in quasi-bidirectional 
mode and port data register GPIOx_DOUT[15:0] resets to 0x0000_FFFF. Each I/O pin equips a 
very weakly individual pull-up resistor which is about 110 KΩ~300 KΩ for VDD is from 5.0 V to 2.5 
V. 

5.4.2 Features 
 Four I/O modes: 

 Quasi bi-direction 

 Push-Pull output 

 Open-Drain output 

 Input only with high impendence 

 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 
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5.5 I2C Serial Interface Controller (Master/Slave) (I2C) 

5.5.1 Overview 
I2C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data 
exchange between devices. The I2C 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. 

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. 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. A transition on the SDA 
line while SCL is high is interpreted as a command (START or STOP). Please refer to the Figure 
5-9 for more detail I2C BUS Timing. 

 

Figure 5-9 I2C Bus Timing 

 

The device’s on-chip I2C logic provides the serial interface that meets the I2C bus standard mode 
specification. The I2C port handles byte transfers autonomously. To enable this port, the bit ENS1 
in I2CON should be set to '1'. The I2C H/W interfaces to the I2C bus via two pins: SDA  and SCL. 
Pull up resistor is needed for I2C operation as these are open drain pins. When the I/O pins are 
used as I2C port, user must set the pins function to I2C in advance. 
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PIIR to get interrupt source and Read CRLRx/CFLRx(x=0~3) to get capture value and finally write 
1 to clear PIIR to zero. If interrupt latency will take time T0 to finish, the capture signal mustn’t 
transition during this interval (T0). In this case, the maximum capture frequency will be 1/T0. For 
example: 

HCLK = 50 MHz, PWM_CLK = 25 MHz, Interrupt latency is 900 ns 

So the maximum capture frequency will is 1/900ns ≈ 1000 kHz 

 

5.6.2 Features 
5.6.2.1 PWM function features: 

 PWM group has two PWM generators. Each PWM generator supports one 8-bit 
prescaler, one clock divider, two PWM-timers (down counter), one dead-zone 
generator and two PWM outputs. 

 Up to 16-bit resolution 

 PWM Interrupt request synchronized with PWM period 

 One-shot or Auto-reload mode PWM 

 Up to 2 PWM group (PWMA/PWMB) to support 8 PWM channels or 4 PWM paired 
channels 

 

5.6.2.2 Capture Function Features: 

 Timing control logic shared with PWM Generators 

 Support 8 Capture input channels shared with 8 PWM output channels  

 Each channel supports one rising latch register (CRLR), one falling latch register 
(CFLR) and Capture interrupt flag (CAPIFx) 
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5.7 Real Time Clock (RTC) 

5.7.1 Overview 
Real Time Clock (RTC) controller provides user the real time and calendar message. The clock 
source of RTC is from an external 32.768 kHz low speed crystal connected at pins X32I and 
X32O (reference to pin descriptions) or from an external 32.768 kHz low speed oscillator output 
fed at pin X32I. The RTC controller 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. It also 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 controller 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 (TTR[2:0]). When RTC counter in TLR and CLR is equal to alarm setting time registers TAR 
and CAR, the alarm interrupt flag (RIIR.AIF) is set and the alarm interrupt is requested if the alarm 
interrupt is enabled (RIER.AIER=1). Both RTC Time Tick and Alarm Match can cause chip wake-
up from power down mode if wake-up function is enabled (TWKE (TTR[3])=1). 

 

5.7.2 Features 
 There is a 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 

 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 RTC Time Tick and Alarm Match interrupt 

 Support wake-up chip from power down mode 
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5.9 Timer Controller (TMR) 

5.9.1 Overview 
The timer controller includes four 32-bit timers, TIMER0~TIMER3, which allows user to easily 
implement a timer 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 during 
operation.  

 

5.9.2 Features 
 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 

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

 Maximum counting cycle time = (1 / T MHz) * (28) * (224), T is the period of timer clock 

 24-bit timer value is readable through TDR (Timer Data Register) 

 Support event counting function to count the event from external pin 

 Support input capture function to capture or reset counter value 
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System clock = internal 22.1184 MHz high speed oscillator 

Mode0 Mode1 Mode2 
Baud rate 

Parameter Register Parameter Register Parameter Register 

230400 A=4 0x0000_0004 A=4,B=15
A=6,B=11

0x2F00_0004
0x2B00_0006

A=94 0x3000_005E

115200 A=10 0x0000_000A A=10,B=15
A=14,B=11

0x2F00_000A
0x2B00_000E

A=190 0x3000_00BE

57600 A=22 0x0000_0016 A=22,B=15
A=30,B=11

0x2F00_0016 
0x2B00_001E

A=382 0x3000_017E

38400 A=34 0x0000_0022
A=62,B=8
A=46,B=11
A=34,B=15

0x2800_003E 
0x2B00_002E 
0x2F00_0022

A=574 0x3000_023E

19200 A=70 0x0000_0046
A=126,B=8
A=94,B=11
A=70,B=15

0x2800_007E 
0x2B00_005E 
0x2F00_0046

A=1150 0x3000_047E

9600 A=142 0x0000_008E
A=254,B=8

A=190,B=11
A=142,B=15

0x2800_00FE
0x2B00_00BE
0x2F00_008E

A=2302 0x3000_08FE

4800 A=286 0x0000_011E
A=510,B=8

A=382,B=11
A=286,B=15

0x2800_01FE
0x2B00_017E
0x2F00_011E

A=4606 0x3000_11FE

Table 5-7 UART Baud Rate Setting Table 

The UART0 and UART1 controllers support auto-flow control function that uses two low-level 
signals, /CTS (clear-to-send) and /RTS (request-to-send), to control the flow of data transfer 
between the UART and external devices (ex: Modem). When auto-flow is enabled, the UART is 
not allowed to receive data until the UART asserts /RTS to external device. When the number of 
bytes in the RX FIFO equals the value of RTS_TRI_LEV (UA_FCR [19:16]), the /RTS is de-
asserted. The UART sends data out when UART controller detects /CTS is asserted from external 
device. If a valid asserted /CTS is not detected the UART controller will not send data out. 

The UART controllers also provides Serial IrDA (SIR, Serial Infrared) function (User must set 
IrDA_EN (UA_FUN_SEL [1]) to enable IrDA function). The SIR specification defines a short-range 
infrared asynchronous serial transmission mode with one start bit, 8 data bits, and 1 stop bit. The 
maximum data rate is 115.2 Kbps (half duplex). The IrDA SIR block contains an IrDA SIR 
Protocol encoder/decoder. The IrDA SIR protocol is half-duplex only. So it cannot transmit and 
receive data at the same time. The IrDA SIR physical layer specifies a minimum 10ms transfer 
delay between transmission and reception. This delay feature must be implemented by software. 

The alternate function of UART controllers is LIN (Local Interconnect Network) function. The LIN 
mode is selected by setting the UA_FUN_SEL[1:0] to ’01’. In LIN mode, one start bit and 8-bit 
data format with 1-bit stop bit are required in accordance with the LIN standard. 

For NuMicro™ NUC100 Series, another alternate function of UART controllers is RS-485 9-bit 
mode function, and direction control provided by RTS pin or can program GPIO (PB.2 for RTS0 
and PB.6 for RTS1)  to implement the function by software. The RS-485 mode is selected by 
setting the UA_FUN_SEL register to select RS-485 function. The RS-485 driver control is 
implemented using the RTS control signal from an asynchronous serial port to enable the RS-485 
driver. In RS-485 mode, many characteristics of the RX and TX are same as UART. 



NuMicro™ NUC130 Data Sheet 

Publication Release Date: Jan. 2, 2012 
- 51 - Revision V3.02 

 

5.15 Analog-to-Digital Converter (ADC) 

5.15.1 Overview 
NuMicro™ NUC100 Series contains one 12-bit successive approximation analog-to-digital 
converters (SAR A/D converter) with 8 input channels. The A/D converter supports three 
operation modes: single, single-cycle scan and continuous scan mode. The A/D converters can 
be started by software and external STADC pin. 

5.15.2 Features 
 Analog input voltage range: 0~VREF 

 12-bit resolution and 10-bit accuracy is guaranteed 

 Up to 8 single-end analog input channels or 4 differential analog input channels 

 Maximum ADC clock frequency is 16 MHz 

 Up to 700K SPS conversion rate 

 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 

 Conversion results are held in data registers for each channel with valid and overrun 
indicators 

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

 Channel 7 supports 3 input sources: external analog voltage, internal bandgap voltage, 
and internal temperature sensor output 

 Support Self-calibration to minimize conversion error 

 



NuMicro™ NUC130 Data Sheet 

Publication Release Date: Jan. 2, 2012 
- 60 - Revision V3.02 

SPECIFICATION 
PARAMETER SYM.

MIN. TYP. MAX. UNIT
TEST CONDITIONS 

Input High Voltage PA, PB, 
PC, PD, PE (Schmitt input) VIH2 0.7 VDD - VDD+0.5 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 - VDD 
+0.2 V VDD = 5.5 V 

Input High Voltage XT1[*2] VIH3 
2.4 - VDD 

+0.2  VDD = 3.0 V 

Input Low Voltage X32I[*2] VIL4 0 - 0.4 v  

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

Negative going threshold 

(Schmitt input), /RESET 
VILS -0.5 - 0.3 VDD V  

Positive going threshold 

(Schmitt input), /RESET 
VIHS 0.7 VDD - VDD+0.5 V  

ISR11 -300 -370 -450 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, 
PD, PE (Quasi-bidirectional 
Mode) 

ISR13 -40 -60 -80 μA VDD = 2.5 V, VS = 2.0 V 

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

ISR22 -4 -6 -8 mA VDD = 2.7 V, VS = 2.2 V 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 

ISK12 7 10 13 mA VDD = 2.7 V, VS = 0.45 V 
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 2.1 2.2 2.3 V  

Brown-Out voltage with  
BOV_VL [1:0] =01b VBO2.7 2.6 2.7 2.8 V  

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

Brown-Out voltage with  
BOV_VL [1:0] =11b VBO4.5 4.3 4.5 4.7 V  

Hysteresis range of BOD 
voltage VBH 30 - 150 mV VDD = 2.5 V~5.5 V 
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7.3 AC Electrical Characteristics 

7.3.1 External 4~24 MHz High Speed Oscillator 

t CLCL

tCLCX

tCHCX

tCLCH

tCHCL  
Note: Duty cycle is 50%. 

 

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT

tCHCX Clock High Time  20 - - nS

tCLCX Clock Low Time  20 - - nS

tCLCH Clock Rise Time  - - 10 nS

tCHCL Clock Fall Time  - - 10 nS

7.3.2 External 4~24 MHz High Speed Crystal 
PARAMETER CONDITION MIN. TYP. MAX. UNIT

Input clock frequency External crystal 4 12 24 MHz

Temperature - -40 - 85 ℃ 

VDD - 2.5 5 5.5 V 

Operating current 12 MHz@ VDD = 5V - 1 - mA

 

7.3.2.1 Typical Crystal Application Circuits 

CRYSTAL C1 C2 R 

4 MHz ~ 24 MHz without without without 
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Figure 7-1 Typical Crystal Application Circuit 

 

7.3.3 External 32.768 kHz Low Speed Crystal 
PARAMETER CONDITION MIN. TYP. MAX. UNIT

Input clock frequency External crystal - 32.768 - kHz

Temperature - -40 - 85 ℃ 

VDD - 2.5 - 5.5 V 

 

7.3.4 Internal 22.1184 MHz High Speed Oscillator 
PARAMETER CONDITION MIN. TYP. MAX. UNIT

Supply voltage[1] - 2.5 - 5.5 V 

Center Frequency - - 22.1184 - MHz

+25℃; VDD =5 V -1 - +1 % 

Calibrated Internal Oscillator Frequency -40℃~+85℃;  

VDD=2.5 V~5.5 V 
-3 - +3 % 

Operation Current VDD =5 V - 500 - uA 

 

7.3.5 Internal 10 kHz Low Speed Oscillator 
PARAMETER CONDITION MIN. TYP. MAX. UNIT

Supply voltage[1] - 2.5 - 5.5 V 

Center Frequency - - 10 - kHz

+25℃; VDD =5 V -30 - +30 % 

Calibrated Internal Oscillator Frequency -40℃~+85℃;  

VDD=2.5 V~5.5 V 
-50 - +50 % 

Note: Internal operation voltage comes from LDO. 
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7.4 Analog Characteristics 

7.4.1 Specification of 12-bit SARADC 
SYMBOL PARAMETER MIN. TYP. MAX. UNIT

- Resolution - - 12 Bit 

DNL Differential nonlinearity error - ±3 - LSB

INL Integral nonlinearity error - ±4 - LSB

EO Offset error - ±1 10 LSB

EG Gain error (Transfer gain) - 1 1.005 - 

- Monotonic Guaranteed  

FADC ADC clock frequency (AVDD=5V/3V) - - 16/8 MHz

FS Sample rate - - 700 K SPS

VDDA Supply voltage 3 - 5.5 V 

IDD - 0.5 - mA

IDDA 
Supply current (Avg.) 

- 1.5 - mA

VREF Reference voltage - VDDA - V 

IREF Reference current (Avg.) - 1 - mA

VIN Input voltage 0 - VREF V 
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7.4.3 Specification of Low Voltage Reset 
PARAMETER CONDITION MIN. TYP. MAX. UNIT

Operation voltage - 1.7 - 5.5 V 

Quiescent current VDD=5.5 V - - 5 uA 

Temperature - -40 25 85 ℃ 

Temperature=25℃ 1.7 2.0 2.3 V 

Temperature=-40℃ - 2.4 - V Threshold voltage 

Temperature=85℃ - 1.6 - V 

Hysteresis  - 0 0 0 V 

 

7.4.4 Specification of Brown-Out Detector 
PARAMETER CONDITION MIN. TYP. MAX. UNIT

Operation voltage - 2.5 - 5.5 V 

Quiescent current AVDD=5.5 V - - 125 μA 

Temperature - -40 25 85 ℃ 

BOV_VL[1:0]=11 4.3 4.5 4.7 V 

BOV_VL [1:0]=10 3.6 3.8 4.0 V 

BOV_VL [1:0]=01 2.6 2.7 2.8 V 
Brown-out voltage 

BOV_VL [1:0]=00 2.1 2.2 2.3 V 

Hysteresis - 30 - 150 mV

 

7.4.5 Specification of Power-On Reset (5 V) 
PARAMETER CONDITION MIN. TYP. MAX. UNIT

Temperature - -40 25 85 ℃ 

Reset voltage V+ - 2 - V 

Quiescent current Vin>reset voltage - 1 - nA 
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7.4.6 Specification of Temperature Sensor 

PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Supply voltage[1]  2.5 - 5.5 V 

Temperature  -40 - 125 ℃ 

Current consumption  6.4 - 10.5 uA 

Gain   -1.76  mV/℃

Offset Temp=0 ℃  720  mV

Note: Internal operation voltage comes from LDO. 

 

7.4.7 Specification of Comparator 
PARAMETER CONDITION MIN. TYP. MAX. UNIT

Temperature - -40 25  85 ℃ 

VDD - 2.4 3 5.5 V 

VDD current 20 uA@VDD=3 V - 20 40 uA

Input offset voltage - - 5 15 mV

Output swing - 0.1 - VDD-0.1 V 

Input common mode range - 0.1 - VDD-1.2 V 

DC gain - - 70 - dB

Propagation delay @VCM=1.2 V and 
VDIFF=0.1 V - 200 - ns 

Comparison voltage 

20 mV@VCM=1 V 

50 mV@VCM=0.1 V 

50 mV@VCM=VDD-1.2

@10 mV for non-
hysteresis 

10 20 - mV

Hysteresis 

One bit control 

W/O and W. hysteresis

@VCM=0.4 V ~ VDD-1.2 V

- ±10 - mV

Wake-up time 
@CINP=1.3 V 

CINN=1.2 V 
- - 2 us 
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7.5 Flash DC Electrical Characteristics 
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Nendu Endurance  10000   cycles[1]

Tret Retention time Temp=25 ℃ 100   year

Terase Page erase time  20  40 ms 

Tmass Mass erase time  40 50 60 ms 

Tprog Program time  35 40 55 us 

Vdd Supply voltage  2.25 2.5 2.75 V[2] 

Idd1 Read current    14 mA 

Idd2 Program/Erase current    7 mA 

Ipd Power down current    10 uA 

1. Number of program/erase cycles. 
2. Vdd is source from chip LDO output voltage. 
3. This table is guaranteed by design, not test in production. 


