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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
eCore

- 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 Vto 5.5V
e 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

e 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
¢ Trimmedto T 1%at+25°C and Vpp =5V
& Trimmedto £ 3%at-40°C ~+85°C and Vpp=25V ~5.5V
- 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

- Four I/O modes:
€ Quasi bi-direction
€ Push-Pull output
4 Open-Drain output
€ Input only with high impendence
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- TTL/Schmitt trigger input selectable
- 1/O pin can be configured as interrupt source with edge/level setting
- High driver and high sink 10 mode support

- 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)

e 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

- 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

- 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)

- UARTO 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

- 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

- Rxand 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

- Up to two sets of I°C 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)

NES

- 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

- I’Sand 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

oEBI (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
Publication Release Date: Jan. 2, 2012
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3.2.1.2 NuMicro ™NUC120 Medium Density LQFP 64 pin
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Figure 3-3 NuMicro™ NUC120 Medium Density LQFP 64-pin Pin Diagram
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5.2.5 System Timer (SysTick)

The Cortex-MO includes an integrated system timer, SysTick. SysTick provides a simple, 24-bit
clear-on-write, decrementing, wrap-on-zero counter with a flexible control mechanism. The
counter can be used as a Real Time Operating System (RTOS) tick timer or as a simple counter.

When system timer is enabled, it will count down from the value in the SysTick Current Value
Register (SYST_CVR) to zero, and reload (wrap) to the value in the SysTick Reload Value
Register (SYST_RVR) on the next clock cycle, then decrement on subsequent clocks. When the
counter transitions to zero, the COUNTFLAG status bit is set. The COUNTFLAG bit clears on
reads.

The SYST_CVR value is UNKNOWN on reset. Software should write to the register to clear it to
zero before enabling the feature. This ensures the timer will count from the SYST_RVR value
rather than an arbitrary value when it is enabled.

If the SYST_RVR is zero, the timer will be maintained with a current value of zero after it is
reloaded with this value. This mechanism can be used to disable the feature independently from
the timer enable bit.

For more detailed information, please refer to the documents “ARM® Cortex™-MO0 Technical
Reference Manual” and “ARM® v6-M Architecture Reference Manual”.
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5.2.6.1 Exception Model and System Interrupt Map

Table 5-2 lists the exception model supported by NuMicro™ NUC100 Series. Software can set
four levels of priority on some of these exceptions as well as on all interrupts. The highest user-
configurable priority is denoted as “0” and the lowest priority is denoted as “3”. The default priority
of all the user-configurable interrupts is “0”. Note that priority “0” is treated as the fourth priority on
the system, after three system exceptions “Reset”, “NMI” and “Hard Fault”.

Exception Name Vector Number Priority
Reset 1 -3
NMI 2 -2
Hard Fault 3 -1
Reserved 4~10 Reserved
SVCall 11 Configurable
Reserved 12~13 Reserved
PendSV 14 Configurable
SysTick 15 Configurable
Interrupt (IRQO ~ IRQ31) 16 ~ 47 Configurable

Table 5-2 Exception Model

Interrupt
I\\I/uerﬁtl;)err (Bit?::]::rrrupt In,:gr:quept Source IP (Interrupt description
Registers)
0~15 - - - System exceptions
16 0 BOD_OUT | Brown-Out [Brown-Out low voltage detected interrupt
17 1 WDT_INT WDT Watchdog Timer interrupt
18 2 EINTO GPIO External signal interrupt from PB.14 pin
19 3 EINT1 GPIO External signal interrupt from PB.15 pin
20 4 GPAB_INT GPIO External signal interrupt from PA[15:0]/PB[13:0]
21 5 GPCDE_INT GPIO External interrupt from PC[15:0]/PD[15:0])/PE[15:0]
22 6 PWMA_INT | PWM0~3 |PWMO, PWM1, PWM2 and PWM3 interrupt
23 7 PWMB_INT | PWM4~7 |PWM4, PWM5, PWM6 and PWM?7 interrupt
24 8 TMRO_INT TMRO  |Timer O interrupt
25 9 TMR1_INT TMRA1 Timer 1 interrupt

Publication Release Date: Jan. 2, 2012
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5.6.2 Features

The I°C bus uses two wires (SDA and SCL) to transfer information between devices connected to
the bus. The main features of the bus are:

) 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

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

External pull-up are needed for high output
Programmable clocks allow versatile rate control

Supports 7-bit addressing mode

I°C-bus controllers support multiple address recognition ( Four slave address with
mask option)

Publication Release Date: Jan. 2, 2012
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5.9 Serial Peripheral Interface (SPI)

5.9.1 Overview

The Serial Peripheral Interface (SPI) is a synchronous serial data communication protocol which
operates in full duplex mode. Devices communicate in master/slave mode with 4-wire bi-direction
interface. The NuMicro™ NUC100/NUC120 Medium Density contains up to four sets of SPI
controller performing 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. Each set of SPI
controller can be set as a master that can drive up to 2 external peripheral slave devices; it also
can be configured as a slave device controlled by an off-chip master device. NuMicro™
NUC100/NUC120 Low Density contains two sets of SPI controller only.

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

5.9.2 Features

®  Up to four sets of SPI controller for NuMicro™ NUC100/NUC120 Medium Density

®  Up to two sets of SPI controller for NuMicro™ NUC100/NUC120 Low Density

®  Support master or slave mode operation

®  Support 1-bit or 2-bit transfer mode

® Configurable bit length up to 32-bit of a transfer word and configurable word numbers up to 2
of a transaction, so the maximum bit length is 64-bit for each data transfer

® Provide burst mode operation, transmit/receive can be transferred up to two times word
transaction in one transfer

®  Support MSB or LSB first transfer

() 2 device/slave select lines in master mode, but 1 device/slave select line in slave mode

®  Support byte reorder function

®  Support byte or word suspend mode

®  Variable output serial clock frequency in master mode

®  Support two programmable serial clock frequencies in master mode

®  Support two channel PDMA request, one for transmitter and another for receiver

Publication Release Date: Jan. 2, 2012
-45 - Revision V2.03



NuMicro™ NUC120 Data Sheet

NnuvoToN
i a——_—_—_—_—_—_—_—_—r—r_—_—_————————

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 (2* ~ 2'®) 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). UARTO supports High Speed UART and UART1~2
perform Normal Speed UART, besides, only UARTO and UART1 support flow control function.
NuMicro™ NUC100/NUC120 Low Density only supports UARTO 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). Interrupts of UARTO and UART2 share the interrupt number 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 UARTO is built-in with a 64-byte transmitter FIFO (TX_FIFO) and a 64-byte receiver FIFO
(RX_FIFQO) 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.

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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5.14 I°S Controller (I°S)

5.14.1 Overview

The I°S controller consists of 1IS protocol to interface with external audio CODEC. Two 8 word
deep FIFO for read path and write path respectively and is capable of handling 8 ~ 32 bit word
sizes. DMA controller handles the data movement between FIFO and memory.

5.14.2 Features
®  |°S can operate as either master or slave

Capable of handling 8-, 16-, 24- and 32-bit word sizes

Mono and stereo audio data supported

I°’S 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

Two DMA requests, one for transmit and one for receive
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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~Vggr

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 600K SPS conversion rate

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

B 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

B 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
W Software write 1 to ADST bit
W 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
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5.16 Analog Comparator (CMP)

5.16.1 Overview

NuMicro™ NUC100 Series contains two comparators. The comparators can be used in a number
of different configurations. The comparator output is a logical one when positive input greater than
negative input, otherwise the output is a zero. Each comparator can be configured to cause an
interrupt when the comparator output value changes. The block diagram is shown in Error!
Reference source not found..

5.16.2 Features
®  Analog input voltage range: 0~5.0 V

®  Hysteresis function supported
® Two analog comparators with optional internal reference voltage input at negative end
[ J

One interrupt vector for both comparators
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7 ELECTRICAL CHARACTERISTICS

7.1 Absolute Maximum Ratings

SYMBOL PARAMETER MIN MAX UNIT
DC Power Supply Vop—Vss -0.3 +7.0 \
Input Voltage VIN Vss-0.3 Vpp+0.3 \%
Oscillator Frequency 1/tcLel 4 24 MHz
Operating Temperature TA -40 +85 °C
Storage Temperature TST -55 +150 °C
Maximum Current into Vpp - 120 mA
Maximum Current out of Vss 120 mA
Maximum Current sunk by a I/O pin 35 mA
Maximum Current sourced by a I/O pin 35 mA
Maximum Current sunk by total I/O pins 100 mA
Maximum Current sourced by total 1/O pins 100 mA

Note: Exposure to conditions beyond those listed under absolute maximum ratings may adversely affects the lift and
reliability of the device.
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. | TYP. | MAX. |UNIT

VDD =3 V@12 MHZ,

Iops 11.5 mMA |disable all IP and disable PLL,
XTAL=12 MHz

Voo = 5 V@4 MHz,

Iobs 13.5 MA |enable all IP and disable PLL,
XTAL=4 MHz

Vpp = 5 V@4 MHz,

Iop1o 10 MA |disable all IP and disable PLL,

Operating Current
XTAL=4 MHz

Normal Run Mode
@ 4 MHz

Voo = 3 V@4 MHz,

Iop11 12 MA |enable all IP and disable PLL,
XTAL=4 MHz

Vpp = 3 V@4 MHz,

Iop12 8 mMA |gisable all IP and disable PLL,
XTAL=4 MHz

Vop= 5.5 V@50 MHz,

lipLE 30 MA |enable all IP and PLL, XTAL=12
MHz

VDD=5.5 V@50 MHz,

lipLE2 13 MA |disable all IP and enable PLL,

Operating Current
XTAL=12 MHz

Idle Mode
@ 50 MHz

Vbp = 3 V@50 MHz,

lipLEs 28 MA |enable all IP and PLL, XTAL=12
MHz

Vop = 3 V@50 MHz,

lipLE4 12 MA |disable all IP and enable PLL,
XTAL=12 MHz

Operating Current Vopb = 5.5V@12 MHz,

Idle Mode lipLes 11 MA |enable all IP and disable PLL,
@ 12 MHz XTAL=12 MHz

Voo = 5.5 V@12 MHz,

libLes 5 MA |disable all IP and disable PLL,
XTAL=12 MHz

VDD =3 V@12 MHZ,

lipLe7 10 MA |enable all IP and disable PLL,
XTAL=12 MHz
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. | TYP. | MAX. |UNIT

VDD =3 V@12 MHZ,

libLEs 4 MA |disable all IP and disable PLL,
XTAL=12 MHz

Vop = 5 V@4 MHz,

libLeg 7 MA |enable all IP and disable PLL,
XTAL=4 MHz

Voo = 5 V@4 MHz,

libLE"0 35 MA |disable all IP and disable PLL,

Operating Current
XTAL=4 MHz

Idle Mode
@ 4 MHz

Voo = 3 V@4 MHz,

lbLE11 6 MA |enable all IP and disable PLL,
XTAL=4 MHz

Vpp = 3 V@4 MHz,

libLE12 25 MA |disable all IP and disable PLL,
XTAL=4 MHz

Vpp = 5.5V, RTC OFF, No load
@ Disable BOV function

Vpp = 3.3V, RTC OFF, No load
Standby Current w2 14.5 HA @ Disable BOV function
Power down Mode | 20 A Vop =5.5V, RTC run, No load
PWD3 K @ Disable BOV function
Vpp = 3.3V, RTC run, No load
@ Disable BOV function

Ipwb1 17 pA

lpwpa4 17 pA

Input Current PA, PB, PC,

PD, PE (Quasi-bidirectional lin -50 -60 HA VDD =55 V, V|N =0Vor V|N=VDD
mode)
Input Current at /RESET!" Iin2 -55 -45 -30 pA [Voo=3.3V,Vin=045V
g‘g”f,éealfgggg urrent PA, Ik -2 - +2 | wA |[Voo =55V, 0<Vin<Vop
Logic 1 to 0 Transition Current
PA~PE (Quasi-bidirectional LB | -850 - 200 | pA [Voo=5.5V,Vn<2.0V
mode)
Input Low Voltage PA, PB, v -0.3 - 0.8 v Voo =4.5V
i IL1
PC, PD, PE (TTL input) 03 ] 0.6 Vop = 2.5 V
20 ) Voo Vop =55V
Input High Voltage PA, PB, ’ +0.2
PC, PD, PE (TTL input) Vi vos |V v a0V
1.5 - +0.2 pp =3.
Input Low Voltage PA, PB, 0.2
PC, PD, PE (Schmitt input) Vi | -0.5 - Voo |V
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. | TYP. | MAX. |UNIT

Bandgap voltage Via 1.20 1.26 1.32 vV |Vobp=25V~55V

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

3. Pins of PA, PB, PC, PD and PE can source a transition current when they are being externally driven from 1 to 0. In the
condition of Vpp=5.5 V, 5he transition current reaches its maximum value when V\y approximates to 2 V.
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3.  XTAL clock =12 MHz, PLL enable, all-IP disable
Unit: mA

Vdd(¥oltage)

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