EXFL

Nuvoton Technology Corporation - NUC100RD2DN Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Active

ARM® Cortex®-M0

32-Bit Single-Core

50MHz

EBI/EMI, 12C, IrDA, SmartCard, SPI, UART/USART
Brown-out Detect/Reset, DMA, I2S, LVD, POR, PS2, PWM, WDT
51

64KB (64K x 8)

FLASH

4K x 8

8K x 8

2.5V ~ 5.5V

A/D 8x12b

Internal

-40°C ~ 85°C (TA)

Surface Mount

64-LQFP
64-LQFP (10x10)

https://www.e-xfl.com/product-detail/nuvoton-technology-corporation-america/nuc100rd2dn

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/nuc100rd2dn-4407292
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

NUVOTON NUC100/120xxxDN
=

6.3.3  System Clock and SySTiCK ClOCK ......civviiiiiiiiiiiiii e 63
6.3.4  Peripherals CIOCK ....ivuiiiisiiiiiiii i e raaee 64
6.3.5  Power-down Mode CIOCK ....uuuuiiseiisiiies it raes 64
6.3.6 Frequency DiVIder OULPUL ....uveee i siieeiiensses it sassssnes e sanssssasessaneess 64
6.4 FLASH MEMORY CONTROLLER (FMC) .eviiiiiiiiiiiiiiei s s sninnessnans 66
L R O 1= T 66
B.4.2  FRAUIES .ttt ittt e 66
6.5 External Bus Interface (EBI) ....ovviiiiii i 67
B.5.1  OVBIVIBW 1ttt it it s sses s st s s s s e s st e s e 67
B.5.2  FAIUMES ..ttt 67
6.6 General PUrpose /0 (GPIO) .. .uuiiiiiiii i s raaeee s 68
LG 00 R O 1 < T 68
B.6.2  FBAIUMES ..ttt ittt 68
6.7 PDMA Controller (PDMA) .. .uuieiiiiiee s s ssssessssnnsssssnnssssaanesssnns 69
ST 0 O O - 69
L A =T (1] = 69
6.8 Timer Controller (TMR) .uiviiiiii i s s s e s e asanr e s s saaannnns 70
LTS 0 B O 1= T 70
B.8.2  FRAlUIES .ttt ittt e 70
6.9 PWM Generator and Capture Timer (PWM) ..cuvuiiiiiiiiiiiiiiiiiiiiieinnnaanaaens 71
6.9.1 LT 71
LT T = 11 [ 72
6.10  Watchdog Timer (WDT) .uuuuueeiiiiieeiiinnesases s ssisesssaneessannessaans 73
6.10.1 LY = 73
6.10.2 AU . u ettt s 73
6.11  Window Watchdog Timer (WWDT) ..uuiviurieiiiinnesirinersrninsrsssninesssannesssns 74
6.11.1 L= T 74
6.11.2 FatUIES ittt 74
6.13 Real TIMe CIOCK (RTC) vuiiiiiiiiiiiiiiees st ssisssnneeeesssseaasannsneeeesssennnnnns 75
6.13.1 L] = 75
6.13.2 FBALUNES vttt e 75
6.14  UART Interface Controller (UART) ..uuuiiiiiiiiiiii i i sninsnsnans 76
6.14.1 L0 Y = 76
6.14.2 F AU . a vttt 78
6.15  Smart Card Host Interface (SC) ...uvveiiiiiiiiiiiii i sniaeeanans 80

Aug 31, 2015 Page 3 of 107 Rev 1.01



NUVOTON NUC100/120xxxDN
=

6.15.1 L0 10T T 80
6.15.2 F AU . ut ittt 80
6.16  PS/2 Device Controller (PS2D) ....uuueuiiiiieiiiinnesirinssssissssainssssannessaans 81
6.16.1 L =T L 81
6.16.2 == L0 81
6.17  1°C Serial Interface CONtroller (I2C). .. uueuererer e it eeeeneeieseeaeeneeneeneeneenss 82
6.17.1 LT = 82
6.17.2 =S LU £ 83
6.18  Serial Peripheral Interface (SP1) ... s e 84
6.18.1 LT = 84
6.18.2 - ] 84
B.19  12S CONIONET (I2S) 1euirenirieen sttt ereenesteeseeetestenestenesaeneseensneanenesaeneses 85
6.19.1 L 10T T 85
6.19.2 F AU . u vttt 85
6.20 USB Device Controller (USB) .....vvuueeiiiiieiiiinisiriinsssnisssssiinssssannessaans 86
6.20.1 L0 10T T 86
6.20.2 == LU P 86
6.21  Analog-to-Digital Converter (ADC) ..uuuiviriesiiinresiriinersinissssiinesssaninessans 87
6.21.1 L= T 87
6.21.2 =S LU £ 87
6.22  Analog Comparator (ACMP) ...ttt v siiir e s e aaaansrereessaaaaannns 88
6.22.1 L] = 88
6.22.2 FBALUNES vttt e 88

7 APPLICATION CIRCUIT 1ttt iiiii st essss s srnns s snannnsssssnnssssnnnssssnnnnsnns 89
8 ELECTRICAL CHARACTERISTICS ..ottt iiiis s ins s s rnan s nnnnnnnes 90
8.1 Absolute Maximum RatiNgS ....viiiiiiies s isesiiresssssaasnnsrrreesssaaannnns 90
8.2 DC Electrical CharaCteriStiCS . uuuuuiiiiiiirreeesssrsasssnssnneeesssrssassnnnnnnneesees 91
8.3 AC Electrical CharaCteriStiCS .. vuuueeirisntsrrineessiinnesrninee i 95
8.3.1 External 4~24 MHz High Speed OSCillator ........covveiiiiiii i i enanaees 95
8.3.2 External 4~24 MHz High Speed Crystal .......cvvviriiiiiiiiiii e sineens 95
8.3.3  External 32.768 kHz Low Speed Crystal OSCillator .........ccvvviviiiiiiiiiiiniinen, 96
8.3.4 Internal 22.1184 MHz High Speed OSCillator ......cvviiiiiiiiiiiiiii i viinneeaaes 96
8.3.5 Internal 10 kHz Low Speed OSCIllator .......vviiireeiiiiiiie i niineeesesnnnnneans 96
8.4 AN aE 1 (olo WO g o = (o3 (=] £ 15 1 o1 S 97
8.4.1  12-bit SARADC SPECIfICAION 1.uuuiiusiirsiniisrss s ranees 97

Aug 31, 2015 Page 4 of 107 Rev 1.01



NUVOTON NUC100/120xxxDN
=

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

- 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 allowing devices with different bit rates to communicate
via one serial bus

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

- Programmable clocks allowing for versatile rate control

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

- Supports wake-up function

- Interface with external audio CODEC

- Operate as either Master or Slave mode

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

- Supports mono and stereo audio data

- Supports I°S and MSB justified data format

- Provides two 8 word FIFO data buffers, one for transmitting and the other for receiving
- Generates interrupt requests when buffer levels cross a programmable boundary

- Supports two DMA requests, one for transmitting and the other for receiving

e PS/2 Device

- 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

- Software override bus

e EBI (External bus interface)

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

e ADC

- 12-bit SAR ADC with 760 kSPS

- Upto 8-ch single-end input or 4-ch differential input

- Single scan/single cycle scan/continuous scan

- Each channel with individual result register

- Scan on enabled channels

- Threshold voltage detection

- Conversion started by software programming or external input
- Supports PDMA mode

e Analog Comparator

- Up to two analog comparators

- External input or internal Band-gap voltage selectable at negative node
- Interrupt when compare results change

- Supports Power-down wake-up

e Smart Card Host (SC)
- Compliant to ISO-7816-3 T=0, T=1
- Supports up to three ISO-7816-3 ports
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4.2.2.2  NuMicro® NUC120RxxDN LQFP 64 pin
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Figure 4-6 NuMicro® NUC120RxxDN LQFP 64-pin Diagram
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Pin No.
LQFP LQFP LQFP Pin Name Pin Type |Description
100-pin | 64-pin | 48-pin

T2EX | Timer2 external capture input pin.
nWRL (0] EBI low byte write enable output pin
PB.3 /0 General purpose digital 1/0 pin.
CTSO | Clear to Send input pin for UARTO.

35 20 10 T3EX | Timer3 external capture input pin.
SC2CD | SmartCard2 card detect pin.
nWRH (0] EBI high byte write enable output pin

36 21 PD.6 I/0 General purpose digital I/O pin.

37 22 PD.7 1/0 General purpose digital 1/0 pin.
PD.14 /0 General purpose digital /0 pin.

38 23
RXD2 | Data receiver input pin for UART2.
PD.15 /0 General purpose digital /0 pin.

39 24
TXD2 (0] Data transmitter output pin for UART2.
PC.5 1/0 General purpose digital 1/0 pin.

0 MOSI01 1/0 2" SPI0 MOSI (Master Out, Slave In) pin.
PC.4 1/0 General purpose digital /0 pin.

" MISO01 /O 2" SPI0 MISO (Master In, Slave Out) pin.
PC.3 1/0 General purpose digital 1/0 pin.

42 25 17 [moslio0 110 1% SPI0 MOSI (Master Out, Slave In) pin.
12SDO o] I’S data output.
PC.2 1/0 General purpose digital /0 pin.

43 26 18 MISO00 1/0 1* SPI0 MISO (Master In, Slave Out) pin.
12SDI I I°S data input.
PC.1 1/0 General purpose digital /0 pin.

44 27 19 SPICLKO 110 SPI0 serial clock pin.
I12SBCLK 110 IS bit clock pin.
PC.0 1/0 General purpose digital 1/0 pin.

45 28 20 SPISS00 1/0 1* SPI0 slave select pin.
12SLRCLK 1/0 I°S left right channel clock.

46 PE.6 1/0 General purpose digital 1/0 pin.
PE.5 1/0 General purpose digital 1/0 pin.

a7 29 21
PWM5 1/0 PWMS5 output/Capture input.
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Pin No.
LQFP LQFP LQFP Pin Name Pin Type |Description
100-pin | 64-pin | 48-pin
MOSI30 /0 1% SPI3 MOSI (Master Out, Slave In) pin.
PD.12 /0 General purpose digital I/O pin.
17
MISO31 110 2" SPI3 MISO (Master In, Slave Out) pin.
PD.13 1/0 General purpose digital 1/0 pin.
18
MOSI31 1/0 2" SPI3 MOSI (Master Out, Slave In) pin.
PB.4 /0 General purpose digital 1/0 pin.
19 10 8
RXD1 | Data receiver input pin for UART1.
PB.5 /0 General purpose digital I/O pin.
20 11 9
TXD1 (0] Data transmitter output pin for UART1.
PB.6 1/0 General purpose digital 1/0 pin.
21 12 RTS1 (0] Request to Send output pin for UARTL.
ALE (0] EBI address latch enable output pin
PB.7 I/0 General purpose digital I/O pin.
22 13 CTS1 | Clear to Send input pin for UART1.
nCS (0] EBI chip select enable output pin
23 14 10 LDO P LDO output pin
2 15 11 Voo = Power s_upply for 1/0O ports and LDO source for internal PLL and
digital circuit.
25 16 12 Vss P Ground pin for digital circuit.
26 PE.8 110 General purpose digital I/O pin.
27 PE.7 1/0 General purpose digital /0 pin.
28 17 13 VBUS usB Power supply from USB host or HUB.
29 18 14 Vppas uUsB Internal power regulator output 3.3V decoupling pin.
30 19 15 D- UsB USB differential signal D-.
31 20 16 D+ USB USB differential signal D+.
PB.0 1/0 General purpose digital 1/0 pin.
32 21 17
RXDO | Data receiver input pin for UARTO.
PB.1 1/0 General purpose digital 1/0 pin.
33 22 18
TXDO (0] Data transmitter output pin for UARTO.
PB.2 1/0 General purpose digital 1/0 pin.
29 RTSO (0] Request to Send output pin for UARTO.
34 23
T2EX | Timer2 external capture input pin.
nWRL (0] EBI low byte write enable output pin
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Pin No.
LQFP LQFP LQFP Pin Name Pin Type |Description
100-pin | 64-pin | 48-pin
T™M3 /0 Timer3 event counter input / toggle output.
PWM4 /0 PWM4 output/Capture input.
PB.10 I/0 General purpose digital I/O pin.
31

49 T™2 I/0 Timer2 event counter input / toggle output.
SPISS01 110 2" SPI0 slave select pin.
PB.9 1/0 General purpose digital /0 pin.

32

50 ™M1 1/0 Timerl event counter input / toggle output.
SPISS11 /0 2" SPI1 slave select pin.

51 PE.4 /0 General purpose digital I/O pin.

52 PE.3 I/0 General purpose digital I/O pin.

53 PE.2 1/0 General purpose digital 1/0 pin.
PE.1 1/0 General purpose digital /0 pin.

54
PWM7 1/0 PWM?7 output/Capture input.
PE.O /O General purpose digital /0 pin.

55
PWM6 1/0 PWMS6 output/Capture input.
PC.13 /10 General purpose digital I/O pin.

56
MOSI11 110 2" SPI1 MOSI (Master Out, Slave In) pin.
PC.12 1/0 General purpose digital /0 pin.

57
MISO11 1/0 2" SPI1 MISO (Master In, Slave Out) pin.
PC.11 /0 General purpose digital /0 pin.

58 33
MOSI10 /10 1% SPI1 MOSI (Master Out, Slave In) pin.
PC.10 /10 General purpose digital I/O pin.

59 34
MISO10 110 1% SPI1 MISO (Master In, Slave Out) pin.
PC.9 1/0 General purpose digital /0 pin.

60 35
SPICLK1 110 SPI1 serial clock pin.
PC.8 /10 General purpose digital I/O pin.

61 36 SPISS10 110 1* SPI1 slave select pin.
MCLK o EBI external clock output pin
PA.15 1/0 General purpose digital 1/0 pin.
PWM3 1/0 PWM output/Capture input.

62 37 25
12SMCLK (0] I°S master clock output pin.
SC2PWR (0] SmartCard2 power pin.
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5.2 NuMicro® NUC120 Block Diagram

Memory Timer/PWM Analog Interface

32-bit Timer x 4 12-bit ADC x 8
APROM LDROM
) ARM 128/64/32 KB 4KB RTC USB PHY
ortex-M0
50MHz Watchdog Timer Analog
DataFlash SRAM
4 KB 16/8/4 KB

AHB Bus

Power Control Clock Control Connectivity 1/0 Ports

UART x 3
PLL
SPIx4

I’Cx2

High Speed High Speed
Oscillator Crystal Osc.
22.1184 MHz 4~ 24 MHz

Low Speed Low Speed
Oscillator Crystal Osc.
10 kHz 32.768 KHz

Figure 5-2 NuMicro® NUC120 Block Diagram
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6.2.2.1 nRESET Reset

The nRESET reset means to generate a reset signal by pulling low nRESET pin, which is an
asynchronous reset input pin and can be used to reset system at any time. When the nRESET
voltage is lower than 0.2 Vpp and the state keeps longer than 36 us (glitch filter), chip will be
reset. The nRESET reset will control the chip in reset state until the nRESET voltage rises above
0.7 Vpp and the state keeps longer than 36 us (glitch filter). The RSTS_RESET (RSTSRC[1]) will
be set to 1 if the previous reset source is NRESET reset. Figure 6-3 shows the nRESET reset

waveform.
NRESET ﬁ
0.7 Voo |  36us |
0.2 Voo ‘ >
N ‘ SS | |
3 36 us i
NRESET Reset :
SS

Figure 6-3 nRESET Reset Waveform

6.2.2.2 Power-On Reset (POR)

The Power-on reset (POR) is used to generate a stable system reset signal and forces the
system to be reset when power-on to avoid unexpected behavior of MCU. When applying the
power to MCU, the POR module will detect the rising voltage and generate reset signal to system
until the voltage is ready for MCU operation. At POR reset, the RSTS_POR (RSTSRCJO0]) will be
set to 1 to indicate there is a POR reset event. The RSTS_POR (RSTSRC[0]) bit can be cleared
by writing 1 to it. Figure 6-4 shows the waveform of Power-On reset.

VDD

Power On
Reset

Figure 6-4 Power-on Reset (POR) Waveform

6.2.2.3 Low Voltage Reset (LVR)

If the Low Voltage Reset function is enabled by setting the Low Voltage Reset Enable Bit
LVR_EN (BODCR[7]) to 1, after 100us delay, LVR detection circuit will be stable and the LVR
function will be active. Then LVR function will detect AVpp during system operation. When the
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6.2.3 Power Modes and Wake-up Sources

There are several wake-up sources in Idle mode and Power-down mode. Table 6-2 lists the

available clocks for each power mode.

Power Mode Normal Mode Idle Mode

Power-down Mode

Definition CPU is in active state | CPU is in sleep state

CPU is in sleep state
and all clocks stop
except LXT and LIRC.
SRAM content
retended.

CPU executes WFI
instruction.

Entry Condition Chip is in normal
mode after system

reset released

CPU sets sleep mode
enable and power
down enable and
executes WFI

mode

instruction.
Wake-up Sources N/A All interrupts RTC, WDT, I2C,

Timer, UART, BOD,

USB and GPIO
Available Clocks All All except CPU clock LXT and LIRC
After Wake-up N/A CPU back to normal CPU back to normal

mode

Table 6-2 Power Mode Difference Table

System reset released

Normal Mode
CPU Clock ON

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

Flash ON

CPU executes WFI

Interrupts occur
1. SLEEPDEEP(SCR[2]) =1
2. PWR_DOWN_EN (PWRCON[7]) =1

PD_WAIT_CPU (PWRCON[8]) = 1
3. CPU executes WFI

Idle Mode
CPU Clock OFF
HXT, LXT, HIRC, LIRC, HCLK, PCLK ON
Flash Halt

HXT,HIRC,

Power-down Mode
CPU Clock OFF

LXT, LIRC ON

Wake-up event:
occur

HCLK, PCLK OFF

Flash Halt

Figure 6-7 Power Mode State Machine

1. LXT (32 kHz XTL) ON or OFF depends on S/W setting in run mode.
2. LIRC (10 kHz OSC) ON or OFF depends on S/W setting in run mode.
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6.3.4  Peripherals Clock

The peripherals clock can be selected as different clock source depends on the clock source
select control registers (CLKSEL1, CLKSEL2 and CLKSEL3).

6.3.5 Power-down Mode Clock

When chip enters Power-down mode, system clocks, some clock sources, and some peripheral
clocks will be disabled. Some clock sources and peripherals clocks are still active in Power-down
mode.

The clocks still kept active are listed below:
®  Clock Generator
€ Internal 10 kHz low speed oscillator clock
€ External 32.768 kHz low speed crystal clock

®  Peripherals Clock (when IP adopt external 32.768 kHz low speed crystal oscillator or
10 kHz low speed oscillator as clock source)

6.3.6  Frequency Divider Output

This device is equipped with a power-of-2 frequency divider which is composed by16 chained
divide-by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one
multiplexer is reflected to CLKO function pin. Therefore there are 16 options of power-of-2 divided
clocks with the frequency from Fi,/2" to Fi,/2'® where Fin is input clock frequency to the clock
divider.

The output formula is Foy = Fin/2(N+l), where Fy, is the input clock frequency, F, is the clock

divider output frequency and N is the 4-bit value in FSEL (FRQDIV[3:0]).

When writing 1 to DIVIDER_EN (FRQDIV[4]), the chained counter starts to count. When writing O
to DIVIDER_EN (FRQDIV[4]), the chained counter continuously runs till divided clock reaches low
state and stay in low state.

FRQDIV_S (CLKSEL2[3:2]) ‘

FDIV_EN(APBCLK[6]) ‘

22.1184 MHz
—» 11
HCLK

FRQDIV_CLK
———>» 10
32.768 kHz
e

01

\4

Y

4~24 MHz
—» 00

Note: Before clock switching, both the pre-selected and newly
selected clock sources must be turned on and stable.

Figure 6-14 Clock Source of Frequency Divider
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6.8 Timer Controller (TMR)

6.8.1 Overview

The timer controller includes four 32-bit timers, TIMERO~TIMER3, allowing user to easily
implement a timer control for applications. The timer can perform functions, such as frequency
measurement, event counting, interval measurement, clock generation, and delay timing. The
timer can generate an interrupt signal upon time-out, or provide the current value during
operation.

6.8.2 Features

Four sets of 32-bit timers with 24-bit up counter and one 8-bit prescale 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 prescale counter + 1) * (24-bit TCMP)
Maximum counting cycle time = (1 / T MHz) * (2°%) * (2°%), T is the period of timer clock
24-bit up counter value is readable through TDR (Timer Data Register)

Supports event counting function to count the event from external pin

Supports external pin capture function for interval measurement

Supports external pin capture function for reset timer counter

Supports chip wake-up from Idle/Power-down mode if a timer interrupt signal is generated
(TIF setto 1)
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SIR Protocol encoder/decoder. The IrDA SIR Protocol encoder/decoder 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, and 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, 1 start bit and 8 data bits
format with 1 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, and direction control provided by /RTS pin or can program GPIO (PB.2 for UARTO_nRTS
and PB.6 for UART1_nRTS) 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 transceiver control is
implemented using the /RTS control signal from an asynchronous serial port to enable the RS-
485 transceiver. In RS-485 mode, many characteristics of the receiving and transmitting are same
as UART.

6.14.2 Features
®  Full duplex, asynchronous communications

®  Separates receive / transmit 64/16/16 bytes (UARTO/UART1/UART?2) entry FIFO for data
payloads

®  Supports hardware auto flow control/flow control function (CTS, RTS) and programmable
RTS flow control trigger level (UARTO and UART1 support)

® Programmable receiver buffer trigger level

®  Supports programmable baud-rate generator for each channel individually
®  Supports CTS wake-up function (UARTO and UART1 support)

®  Supports 7-bit receiver buffer time-out detection function

® UARTO/UARTL1 can through DMA channels to receive/transmit data

°

Programmable transmitting data delay time between the last stop and the next start bit by
setting UA_TOR [DLY] register

®  Supports break error, frame error, parity error and receive / transmit buffer overflow detect
function

®  Fully programmable serial-interface characteristics
- Programmable data bit length, 5-, 6-, 7-, 8-bit character

- Programmable parity bit, even, odd, no parity or stick parity bit generation and
detection

- Programmable stop bit length, 1, 1.5, or 2 stop bit generation
® IrDA SIR function mode
- Supports 3-/16-bit duration for normal mode
®  LIN function mode
- Supports LIN master/slave mode
- Supports programmable break generation function for transmitter
- Supports break detect function for receiver
® RS-485 function mode.
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6.21 Analog-to-Digital Converter (ADC)

6.21.1 Overview

The 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 converter can be
started by software, PWM Center-aligned trigger and external STADC pin.

6.21.2 Features

® Analog input voltage range: 0~Vger
12-bit resolution and 10-bit accuracy is guaranteed
Up to 8 single-end analog input channels or 4 differential analog input channels

Up to 760 kSPS conversion rate as ADC clock frequency is 16 MHz (chip working at 5V)

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 smallest numbered channel to the largest
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:
- Writing 1 to ADST bit through software
- PWM Center-aligned trigger
- 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 matches the compare register setting

® Channel 7 supports 3 input sources: external analog voltage, internal Band-gap voltage,
and internal temperature sensor output
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8 ELECTRICAL CHARACTERISTICS

8.1 Absolute Maximum Ratings

SYMBOL PARAMETER MIN. MAX UNIT
DC Power Supply Voo—Vss -0.3 +7.0 \%
Input Voltage ViN Vss-0.3 Vpp+0.3 \%
Oscillator Frequency 1/tcie 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 I/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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8.3 AC Electrical Characteristics

8.3.1 External 4~24 MHz High Speed Oscillator

— g ———P

0.7 Vpp
0.3 Vpp-—--
fcheL
Note: Duty cycle is 50%.

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. [ UNIT
tecHex Clock High Time 10 - - nS
teLex Clock Low Time 10 - - ns
tcLcH Clock Rise Time 2 - 15 nS
tcheL Clock Fall Time 2 - 15 nS

8.3.2 External 4~24 MHz High Speed Crystal

PARAMETER CONDITION MIN. | TYP.. | MAX. |UNIT
Operation Voltage Vpp - 25 - 5.5 \%
Temperature - -40 - 85 C
Operating Current 12 MHz at Vpp = 5V - 1 - mA
Clock Frequency External crystal 4 24 MHz

8.3.2.1 Typical Crystal Application Circuits

CRYSTAL C1 c2 R

4 MHz ~ 24 MHz 10~20pF 10~20pF without
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8.4.3 Low Voltage Reset Specification

PARAMETER CONDITION MIN. TYP. | MAX. [UNIT

Operation Voltage - 0 - 55 \%
Quiescent Current Vpp=5.5V - 1 5 pA
Operation Temperature - -40 25 85 C

Temperature=25C 1.7 2.0 2.3 \%
Threshold Voltage Temperature=-40C - 2.4 - \%

Temperature=857C - 1.6 - Y,
Hysteresis - 0 0 0 \%

8.4.4 Brown-out Detector Specification

PARAMETER CONDITION MIN. TYP. | MAX. [UNIT
Operation Voltage - 0 - 5.5 \Y,
Temperature - -40 25 85 T
Quiescent Current AVpp=5.5V - - 125 MA
BOD_VL[1:0]=11 4.2 4.4 4.6 Y,
BOD_VL [1:0]=10 35 3.7 3.9 \Y
Brown-out Voltage
BOD_VL [1:0]=01 2.6 2.7 2.8 v
BOD_VL [1:0]=00 2.1 2.2 2.3 \%
Hysteresis - 30 - 150 mV
8.4.5 Power-on Reset Specification
PARAMETER CONDITION MIN. TYP. | MAX. | UNIT
Operation Temperature - -40 25 85 C
Reset Voltage V+ - 2 - Y,
Quiescent Current Vin > reset voltage - 1 - nA
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8.4.8.4 USB LDO Specification

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. [UNIT
VBus VBUS Pin Input Voltage 4.0 5.0 55 \%
Vb33 LDO Output Voltage 3.0 3.3 3.6 \%
Cop External Bypass Capacitor 1.0 - uF
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9 PACKAGE DIMENSIONS

9.1 100-pin LQFP (14x14x1.4 mm footprint 2.0 mm)

100

ol Y |

Controlling Dimension : Millimeters
Symbol D_imension in inch D_imension in mm
Min |Nom | Max | Min |Nom | Max
A — | — |ooe3| — | — | 160
Al 0002 | — | — | 005| — | —
A 0.053 | 0.055 | 0.057 | 1.35 | 1.40 | 1.45
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| —
Ho  |0.622 | 0.630 | 0.638 | 15.80 | 16.00 | 16.20
He  |0622 | 0630 | 0.638 | 15.80 | 16.00 | 16.20
L 0.018 | 0.024 | 0.030 | 045 | 060 075
L1 — 10.039 — — 1.00 —
Y — | — |oo004| — | — | 010
0 0° — 7° 0° — 7°
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9.3 48-pin LQFP (7x7x1.4 mm footprint 2.0 mm)
H

36 25
LAY |

=
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—

37— — 24
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48 — — 13

ﬁ

N

[ |
come e ST AT

N

Controlling dimension : Millimeters

Dimensionininch Dimension in mm
Min |[Nom | Max | Min |Nom | Max
A - - - - - -
A1 0.002| 0.004 | 0.006 | 005 | 010 | 015
Az 0.053 |0.055 |0.057 | 135 |[140 |145

b 0.006 [0008 |0.010 | 015 [020 |025
c 0004 |0.006 [0.008 | 010 | 015 |0.20
D 0272 |0276 0280 | 690 | 7.00 | 7.10
E 0272 [0276 | 0280 | 690 | 7.00 | 7.10
e 0014 | 0020 [0.026 | 035 | 050 |065
Ho |0350 |0354 [0358 | 890 |9.00 |9.10
He |0350 |0354 |0358 | 890 |9.00 [9.10
L 0018 |0.024 | 0030 | 045 | 060 |075
L1 — Jo039| — | — |100 | —
Y — | — |oooa| — | — |o10
0 0 — | 7 0 — |7
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