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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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3 PARTS INFORMATION LIST AND PIN CONFIGURATION
3.1 NuMicro™ NUC100 Products Selection Guide

3.1.1 NuMicro™ NUC100 Medium Density Advance Line Selection Guide

Data ISP } Connectivity , -
Part number |[APROM| RAM Flash Loader 110 Timer I°S{Comp. | PWM | ADC |RTC|EBI ICP Package
ROM UART| SPI | I’C |USB | LIN [CAN

NUC100LD3AN| 64 KB (16 KB| 4 KB 4 KB |[upto35|4x32-bit| 2 1 2 - - - 1 1 6 |8x12-bit| v - v | LQFP48

NUC100LE3AN | 128 KB |16 KB| Definable | 4 KB |up to 35 |4x32-bit| 2 1 2 - - - 1 1 6 [8x12-bit| v - v | LQFP48

NUC100RD3AN| 64 KB |16 KB| 4 KB 4 KB |[upto49|4x32-bit| 3 2 2 - - - 1 2 6 |8x12-bit| v - v | LQFP64

NUC100RE3AN | 128 KB |16 KB| Definable | 4 KB |up to 49 [4x32-bit| 3 2 2 - - - 1 2 6 |8x12-bit| v - v | LQFP64

NUC100VD2AN| 64 KB | 8 KB 4 KB 4 KB |upto 80 4x32-bit| 3 4 2 - - - 1 2 8 |8x12-bit| v - v |LQFP100

NUC100VD3AN| 64 KB |16 KB| 4 KB 4 KB |[upto80|4x32-bit| 3 4 2 - - - 1 2 8 |8x12-bit| v - v |LQFP100

NUC100VE3AN | 128 KB |16 KB| Definable | 4 KB |up to 80 |4x32-bit| 3 4 2 - - - 1 2 8 |8x12-bit| v - v |LQFP100
3.1.2 NuMicro™ NUC100 Low Density Advance Line Selection Guide

Data ISP } Connectivity , -
Part number |[APROM| RAM Flash Loader 110 Timer I°S{Comp. | PWM | ADC |RTC|EBI ICP Package
ROM UART| SPI | I’C |USB | LIN [CAN

NUC100LC1BN| 32 KB | 4 KB 4 KB 4 KB |upto35|4x32-bit| 2 1 2 - - - 1 1 4 |8x12-bit| v - v | LQFP48

NUC100LD1BN | 64 KB | 4 KB 4 KB 4 KB |upto35|4x32-bit| 2 1 2 - - - 1 1 4 |8x12-bit| v - v | LQFP48

NUC100LD2BN | 64 KB | 8 KB 4 KB 4 KB |upto35|4x32-bit| 2 1 2 - - - 1 1 4 [8x12-bit| v - v | LQFP48

NUC100RC1BN| 32 KB | 4 KB 4 KB 4 KB |upto49|4x32-bit| 2 2 2 - - - 1 2 4 [8x12-bit| v \ v | LQFP64

NUC100RD1BN| 64 KB | 4 KB 4 KB 4 KB |[upto49|4x32-bit| 2 2 2 - - - 1 2 4 [8x12-bit| v \ v | LQFP64

NUC100RD2BN| 64 KB | 8 KB 4 KB 4 KB |[upto49|4x32-bit| 2 2 2 - - - 1 2 4 [8x12-bit| v \ v | LQFP64
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3.2.1.2 NuMicro ™NUC100 Medium Density LQFP 64 pin
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Figure 3-2 NuMicro™ NUC100 Medium Density LQFP 64-pin Pin Diagram
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3.2.1.3 NuMicro ™NUC100 Medium Density LQFP 48 pin

X
-
(@]
=
(%]
a
2588
38053 - S ==&
OQaoaoan ¥ <« 0 oo i
L < << <L CO0 & & I B
S o <o g S SS S
< < << <> B <L <L
o o000 < =2 =20 0o
AO0O00O00000O00M0OM0.
© U T O N «~ O OO 0O~ O
MO O O O O O O N N N N N
ADCS5/PA.5 [|37 24[] PB.9
ADC6/PA.6 [38 23[] PB.10
ADC7/PA.7 [|39 22[] PB.11/PWM4
AVpp []40 21[] PE.5/PWM5
CPNO/PC.7 [|41 NUC1 OOLXXAN 20[ ] PC.0/SPISS00/I2SLRCLK
CPPO/PC.6 []42 . . 19[] PC.1/SPICLKO0/I2SBCLK
il Medium Density
INT1/PB.15 []43 18[] PC.2/MISO00/12SDI
XT1_OUT [ 44 LQFP 48-p|n 17[7] PC.3/MOSI00/12SDO
XT1_IN []45 16[] PB.3/CTS0
/RESET []46 15[ ] PB.2/RTSO
PVss []47 14[] PB.1/TXDO
STADC/PB.8 []48 () 13[] PB.O/RXDO
O ~«~ «
~ N MO < 0O © M~ 00 O v v« v«
HEREEEREEEEEEEENEEREEE
NOJFT QO QT WO 8 3
- AP
s SR <cEsgEa>>
A s i O
3 J < O0anoan
o O 0w ¢ X X
o (£ 0 8 o X
S OO0 a8
Y — g
—
O

Figure 3-3 NuMicro™ NUC100 Medium Density LQFP 48-pin Pin Diagram
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4 BLOCK DIAGRAM

4.1 NuMicro™ NUC100 Medium Density Block Diagram

FLASH Cortex-MO
PDMA
128KB 50MHz
'E
L
SRAM GPIO
ISP 4KB 16KB ABC.DE CLK_CTL
2.5V~
LDO
PS2 RTC 5.5V
SPI 2/3 WDT SPI 0/1 12-bit ADC
12C 1 Timer 0/1/ UART 0 -3M Analog
Comparator
UART 1 -115K Timer 2/3 POR
Brown-out
UART 2 -115K PWM 4~7 PWM 0~3 LVR
12S 12C 0
Peripherals with PDMA

Figure 4-1 NuMicro™ NUC100 Medium Density Block Diagram
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5.2 System Manager

5.2.1 Overview
System management includes these following sections:

® System Resets
®  System Memory Map

® System management registers for Part Number ID, chip reset and on-chip controllers
reset , multi-functional pin control

®  System Timer (SysTick)
Nested Vectored Interrupt Controller (NVIC)

®  System Control registers

5.2.2 System Reset

The system reset can be issued by one of the below listed events. For these reset event flags can
be read by RSTSRC register.

®  The Power-On Reset

The low level on the /RESET pin
Watchdog Time Out Reset

Low Voltage Reset

Brown-Out Detector Reset

CPU Reset

®  System Reset

System Reset and Power-On Reset all reset the whole chip including all peripherals. The
difference between System Reset and Power-On Reset is external crystal circuit and ISPCON.BS
bit. System Reset doesn’t reset external crystal circuit and ISPCON.BS bit, but Power-On Reset
does.

Publication Release Date: Jan. 2, 2012
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Address Space Token Controllers

0x400E_0000 — 0x400E_FFFF |[ADC_BA Analog-Digital-Converter (ADC) Control Registers

APB2 Controllers Space (0x4010_0000 ~ Ox401F_FFFF)

0x4010_0000 — 0x4010_3FFF [PS2_BA PS/2 Interface Control Registers

0x4011_0000 — 0x4011_3FFF |TMR23_BA Timer2/Timer3 Control Registers

0x4012_0000 — 0x4012_3FFF |I2C1_BA 1°C1 Interface Control Registers

SPI12 with master/slave function Control Registers
0x4013_0000 — 0x4013_3FFF |SPI2_BA
(NuMicro™ NUC100/NUC120 Medium Density Only)

SPI3 with master/slave function Control Registers
0x4013_4000 — 0x4013_7FFF |SPI3_BA
(NuMicro™ NUC100/NUC120 Medium Density Only)

PWM4/5/6/7 Control Registers

0x4014_0000 — 0x4014_3FFF |PWMB_BA
(NuMicro™ NUC100/NUC120 Medium Density Only)

0x4015_0000 — 0x4015_3FFF |UART1_BA UART1 Control Registers

UART?2 Control Registers

0x4015_4000 — 0x4015_7FFF |UART2_BA
(NuMicro™ NUC100/NUC120 Medium Density Only)

0x401A_0000 — 0x401A_3FFF (I2S_BA I°S Interface Control Registers

System Controllers Space (0xEO000_E000 ~ OXxE000_EFFF)

0xE000_EO010 — OXEOOO_EOFF |SCS_BA System Timer Control Registers
0xEO000_E100 — OXEOOO0_ECFF [SCS_BA External Interrupt Controller Control Registers
0xE000_EDO0O0O — OxEO00_ED8F|SCS_BA System Control Registers

Table 5-1 Address Space Assignments for On-Chip Controllers

Publication Release Date: Jan. 2, 2012
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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-MO 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.

Publication Release Date: Jan. 2, 2012
-31- Revision V2.03
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5.4 General Purpose I/0 (GPIO)

5.4.1 Overview

NuMicro™ NUC100/NUC120 Medium Density 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.

NuMicro™ NUC100/NUC120 Low Density has up to 65 General Purpose I/O pins can be shared
with other function pins; it depends on the chip configuration and package. These 65 pins are
arranged in 4 ports named with GPIOA, GPIOB, GPIOC and GPIOD with each port equips
maximum 16 pins and another port named GPIOE with 1 pins PE.5.

The 1/0O 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 /O pin equips a
very weakly individual pull-up resistor which is about 110KQ~300KQ for Vpp is from 5.0 V to 2.5
V.

5.4.2 Features
) Four 1/0 modes:

€ Quasi bi-direction

€ Push-Pull output

4 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

Publication Release Date: Jan. 2, 2012
-37 - Revision V2.03
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System clock = Internal 22.1184 MHz high speed oscillator
Mode0 Mode1 Mode2
Baud rate
Parameter Register Parameter Register Parameter Register
921600 X X A=0B=11 | 0x2B00_0000 A=22 0x3000_0016
460800 A=1 0x0000_0001 | A=1.B=15 1 0x2F00_0001 A=46 0x3000_002E
- A=2B=11 | 0x2B00_0002 -

230400 A=4 | 0x0000 0004 | A=4B=15 1 0x2F00_0004 |  a=04 | 0x3000 005E
A=6,B=11 | 0x2B00_0006

115200 A=10 | 0x0000_000A | A=10.B=15") 0x2F00_000A | A-190 | 0x3000_0OBE
A=14,B=11 | 0x2B00_000E

57600 A=22 | 0x0000_0016 | AZ22:B=15 1 0x2F00_0016 | A=38> | 0x3000_017E

- A=30,B=11 | 0x2B00_001E -

A=62,B=8 | 0x2800_003E

38400 A=34 | 0x0000_0022 | A=46,B=11 | 0x2B0O0 002E | A=574 | 0x3000_023E
A=34,B=15 | Ox2F00_0022
A=126,B=8 | 0x2800 007E

19200 A=70 | 0x0000_0046 | A=94,B=11 | 0x2B00_005E | A=1150 | 0x3000_047E
A=70,B=15 | 0x2F00_0046
A=254B=8 | 0x2800_00FE

9600 A=142 | 0x0000_008E |A=190,B=11 | 0x2B0O OOBE | A=2302 | 0x3000_08FE
A=142,B=15| 0x2F00_008E
A=510,B=8 | 0x2800 01FE

4800 A=286 | 0x0000_011E |A=382,B=11| 0x2B00 017E | A=4606 | 0x3000_11FE
A=286,B=15| 0x2F00_011E

Table 5-7 UART Baud Rate Setting Table

The UARTO 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.

For NuMicro™ NUC100/NUC120 Low Density, 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 RTSO 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.

Publication Release Date: Jan. 2, 2012
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. | TYP. | MAX. |UNIT

VDD =3 V@12 MHZ,

lioLes 4 mMA |disable all IP and disable PLL,
XTAL=12 MHz

Voo = 5 V@4 MHz,

lioLEs 8.5 MA |enable all IP and disable PLL,
XTAL=4 MHz

Vpp = 5 V@4 MHz,

libLE"0 3.5 MA |disable all IP and disable PLL,

Operating Current
XTAL=4 MHz

Idle Mode
@ 4 MHz

Voo = 3 V@4 MHz,

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

Voo = 3 V@4 MHz,

liLE2 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 18 HA @ Disable BOV function
Power down Mode | 28 A Vop =5.5V, RTC run, No load
PWD3 K @ Disable BOV function
Vpp = 3.3V, RTC run, No load
@ Disable BOV function

Ipwb1 23 pA

lpwpa4 22 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,Vn=045V
Input Leakage Current PA, _
pg, PC, pD,ng Ik -2 - +2 | pA |Vop=5.5V, 0<Vin<Vp
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 = 2.5V
Voo Vop =55V

Input High Voltage PA, PB, 2.0 - +0.2 e
PC, PD, PE (TTL input) Vi vos |V v a0V

1.5 - +0.2 pp =3.

Input Low Voltage PA, PB,
PC, PD, PE (Schmittinput) | Viz | -0.5 | - |02Voo| V

Publication Release Date: Jan. 2, 2012
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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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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

Vop = 5 V@4 MHz,

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

Voo = 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 MA |disable 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,Vn=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 = 2.5V
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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7.2.3 Operating Current Curve (Test condition: run NOP)

1.

XTAL clock = 12 MHz, PLL disable, all-IP disable:

Unit: mA

14.250m
14.000m
12.750m
12.500m ]
12.250m
13.000m ]
12.750m
12.500m
2.250m

& 12.000m ]
11:750m 5
11.500m ]
11.250m
11.000m
10.750m
10.500m

L

=

55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24

Vdd(Voltage)

2.

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

Unit: mA

55 54 53 52 5.1 50 49 48 47 46 45 44 43 42 41 40 30 33 37 35 35 34 33 32 31 30 29 28 27 26 25 24

16.500m

Vdd(Foltage)

Revision V2.03

Publication Release Date: Jan. 2, 2012

-68 -



NuMicro™ NUC100 Data Sheet
NUVOTON

7.3 AC Electrical Characteristics

tcHeL

Note: Duty cycle is 50%.

SYMBOL PARAMETER CONDITION MIN. TYP. | MAX. | UNIT
terex Clock High Time 20 - - ns
tcLex Clock Low Time 20 - - nS
teLeH Clock Rise Time - - 10 nS
teheL Clock Fall Time - - 10 nS

7.3.1 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 T
Vbb - 2.5 5 55 V
Operating current 12 MHz@ Vpp = 5V - 1 - mA

7.3.1.1 Typical Crystal Application Circuits

CRYSTAL C1 c2 R

4 MHz ~ 24 MHz without without without
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7.4.3 Specification of Low Voltage Reset
PARAMETER CONDITION MIN. TYP. MAX. UNIT
Operation voltage - 1.7 - 5.5 \Y
Quiescent current Vpp=5.5V - - 5 uA
Temperature - -40 25 85 T
Temperature=25C 1.7 2.0 2.3 Vv
Threshold voltage Temperature=-40C - 24 - \Y
Temperature=85C - 1.6 - Y,
Hysteresis - 0 0 0 Vv
7.4.4 Specification of Brown-Out Detector
PARAMETER CONDITION MIN. TYP. MAX. UNIT
Operation voltage - 25 - 55 \%
Quiescent current AVpp=5.5V - - 125 WA
Temperature - -40 25 85 C
BOV_VL[1:0]=11 43 45 47 \Y,
BOV_VL [1:0]=10 3.6 3.8 4.0 \Y,
Brown-Out voltage
BOV_VL [1:0]=01 2.6 2.7 2.8 \Y
BOV_VL [1:0]=00 2.1 2.2 2.3 \Y
Hysteresis - 30 - 150 mV
7.4.5 Specification of Power-On Reset (5 V)
PARAMETER CONDITION MIN TYP. MAX. UNIT
Temperature - -40 25 85 T
Reset voltage V+ - 2 - \%
Quiescent current Vin>reset voltage - 1 - nA

-77 -
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8 PACKAGE DIMENSIONS

8.1 100L LQFP (14x14x1.4 mm footprint 2.0mm)

100

J- Uy
Y |
Controlling Dimension : Millimeters

Symbol D_imension ininch D_imenSion in mm
Min | Nom Max Min | Nom Max
A — | — o063 | — | — | 160
Al 0002 | — | — | o005| — | —
A 0.053 | 0.055 |0.057 | 1.35| 1.40 | 145
b 0.007 | 0.009 | 0011 | 017 | 022 | 027
c 0.004 | 0.006 [ 0.008 | 0.10 | 0.15 | 0.20
D 0547 0551 | 0556 | 13.90 | 14.00 | 14.10
E 0.547 | 0.551 | 0.556 | 13.90 | 14.00 | 14.10
e — 1 0.020 — — 050 | —
Hp 0622 |0630 |0.638 | 15.80 | 16.00 | 16.20
He | 0622 |0630 |0.638 | 15.80 | 16.00 | 16.20
L 0018 |0.024 | 0.030 | 045 | 060 | 075
L1 — 10039 | — — 1.00 | —
y — | — [0.004 — | 010
0° — 7° 0° — 7°
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Important Notice

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

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

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

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