EXFL

Nuvoton Technology Corporation - NUC240LE3AE 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

72MHz

CANbus, I2C, IrDA, LINbus, SmartCard, SPI, UART/USART, USB
Brown-out Detect/Reset, DMA, I2S, LVD, POR, PS2, PWM, WDT
31

128KB (128K x 8)

FLASH

16K x 8

2.5V ~ 5.5V

A/D 7x12b

Internal

-40°C ~ 105°C (TA)

Surface Mount

48-LQFP

48-LQFP (7x7)

https://www.e-xfl.com/product-detail/nuvoton-technology-corporation-america/nuc240le3ae

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



https://www.e-xfl.com/product/pdf/nuc240le3ae-4379758
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

NuMicro™ NUC230/240 Datasheet

NUVOTON
I s—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

TABLE OF CONTENTS

LIST OF FIGURES ...ttt et et e et e e e et e e et e e e e e e eaan s 6
LIST OF TABLES ... et e e e e e e e e e eaan s 7
1 GENERAL DESCRIPTION ....uuiiiiie et e e e e e e e e e e e e e eann s 8
2 FEATURES ... A NS e 9
2.1 NuMicro™ NUC230 Features — AUtOMOLIVE LiNE .....cvviuiiviieiiiiiiiiinieniaeeas 9
2.2 NuMicro™ NUC240 Features — Connectivity LINE ....cccevviiiiiiiiiiiiiiiiiinnnnnnnnns 13
3 ABBREVIATIONS ..o e e e et e e e e e e e e e e eaanns 17
4 PARTS INFORMATION LIST AND PIN CONFIGURATION .....cccviviiiiiiiiiiieciiiees 19
4.1 NuMicro™ NUC230/240xXXAE Selection GUITE ... .cvvvviiiuiiiiiiiniiiiinnnineennans 19
4.1.1 NuMicro™ NUC230 Automotive Line Selection GUIdE ........cevveiiiiiiiniinirinniieinnean. 19
4.1.2 NuMicro™ NUC240 Connectivity Line Selection GUIdE ......cvvievviieiiiieeiiieininennnnes 19

N = AW OXo] a1 To [V T = 11 o] o W 21
4.2.1 NUMIcro™ NUC230 Pin Diagram ....eeees s siineessaiineeessessnneesssasnnneessasnnneesseannnnes 21
4.2.2 NUMICro™ NUC240 Pin Diagram ...eeeesssiieeesiaineeesssssnseesssasnnneessasnnseessemnnnnes 24

G T =T T B 1= o3 110 27
4.3.1 NuMicro™ NUC230 Pin DeSCHPON. ..ttt saaeasaas 27
4.3.2 NUMICro™ NUC240 Pin DeSCIPIION. cuutttttiiteestiiieesseaisneesssaaneeessannnreessaannnnes 35

5 BLOCK DIAGRADM ...t e e e e e e e e e eaaans 43
5.1 NuMicro™ NUC230 BIOCK Diagram . ....uueeisiussesinnnesrrinessssnnsesssnnnsrssaninesssns 43
5.2 NuMicro™ NUC240 BIOCK Diagram.....uueeisiussesrnnnessrinessssinsessrannessssninnssmns 44
6 FUNCTIONAL DESCRIPTION ...t e e e e e 45
6.1 ARM® COrteX™-MO COl@ .. uutieiiiiriiinnnrreessssrsanssnnsnseeessssaaaaaasssnressssmsaannns 45
6.2 SYSIEM MaANAGET +1 i iiiiteeeestsessasirtreeessstsaaasnsrreeesssseaaannnnnneeesssesnnnnns 47
LT R O =T T 47
L A V1 (=] 1 2 (ST A 47
6.2.3 System Power DiStribUtioN ......oviueiiiiiii i e 48
L2 B V1 (=0 1 T 1Y 1= 0 T Y/ o 50
6.2.5 System Timer (SYSTICK) uuvvvueiiiiiiiiii i s e raaees 52
6.2.6 Nested Vectored Interrupt Controller (NVIC) ...iiieiiiiiiiiiie i viinee s e eninneeeas 53
L V1 (= 0 0] ] 1o 56
6.3 ClOCK CONMIOIIEr 1. uveiiisii i s nas 57
LT 0 B O =T o 57
6.3.2 System Clock and SYSTICK CIOCK ...vviiiiiiiei i i s r e e s ainnnee s 60

Dec. 30, 2014 Page 2 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NnNUvVOoOTON
I s—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

6.15PS/2 Device Controller (PS2D) ..uviiiiiiiii i s e e siar e e e 74
LT L T80 =T 74
B.05. 2 FRAIUMNES . euutiiutiintiisttstits e e ae s e ras s e s st st e st e s e e e 74
6.161°C Serial Interface CoNtroller (IPC) .uuuuuiriir e eeeieeteeteet e et eeeeietaeaeeaeeneeneeneenns 75
LN G @ =T = 75
B.06.2 FRATUIES .uuuutitttetieneessatssssisssaasaa s s s s ae s e e s eaaesssssssssssssassannnnnnnnnnnnnnnns 75
6.17 Serial Peripheral Interface (SPI) .vvuvvriieiiiieiii s sniaessnaas 75
B.17. L OVEIVIEW ...ceiiiiniieniimsinnneinm s rmnnmnrmrnnern e s s P adt e e e TR« e raaeiamennmnanens 75

L A =T = 76
6.181%S CONMIONET (I2S) 1 1tvtireneenetetiet et ettt e e e s ea et et et ese e eees et aenaeneeneeneenns 76
LT I T80 =T 76
LT A T ] = S & .4/ AL =, T 76
6.19USB Device Controller (USBD) ..uuviiiiiiieeeess s iissssssseesesssseaaannnsseeeessseennnnns 77
LR e I =T = 77
1O I 1 e e e epets e L 77
6.20Controller Area Network (CAN) .ttt isiiiirre e s s s rsaaaassaresesssaaannnns 78
Lo O I =T 1= 78
B.20.2 FRATUINES 1. uuttiiustsiseeiste st st r e s r s s e 78
6.21 Analog-to-Digital Converter (ADC) ..iuuueeiiisiei i sanaeeaaans 78
2 I I =T = 78
L I =T U = 78
6.22 Analog Comparator (ACMP) . ... .uueeiiiitee st aires s ssases s sanee s saaneesanns 79
LT @ =T T 79
L A =T LU= 79

7 APPLICATION CIRCUIT ..t e e e e e e e e e e eaanes 80
8 ELECTRICAL CHARACTERISTICS ... 81
8.1 Absolute Maximum RatiNgS ...vvviiiiiiiiieess s iiiiiinrreeessssraaaannsnreeesssaannnnns 81
8.2 DC Electrical CharaCteriStiCS «..uuuueiivuusesrriunsesininnessriinersssisessraierssaainessanns 82
8.3 AC Electrical CharaCteriStiCS «vvvuuueeisiirrreeesssisssssnnnreeesssrraasannnnrererssseannnns 87
8.3.1 External 4~24 MHz High Speed OSCillator.......ccvviiriiiiiiieie i e e raneens 87
8.3.2 External 4~24 MHz High Speed Crystal.......cviieiiiiiiiiiiiiinii e saees 87
8.3.3 External 32.768 kHz Low Speed Crystal OSCillator........ccvvviviiiiiiiiiiiiiinieineens 88
8.3.4 Internal 22.1184 MHz High Speed OSCillator ......ccuvviiiiiiii it i viinaeeees 88
8.3.5 Internal 10 kHz Low Speed OSCIllator ......c.vvviieiiiiie i i i e eieeeaneens 88

8.4 ANAlOog CharaCteriStiCS . .uuuueereriisrniiiianrreessssiiiiiinseeeessssaaaaanssrneeesssaaaannns 89

Dec. 30, 2014 Page 4 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NnUvoToN
I s—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

1 GENERAL DESCRIPTION

The NuMicro™ NUC230/240 series 32-bit microcontrollers are embedded with the ARM®
Cortex™-MO core with a cost equivalent to traditional 8-bit MCU for industrial control and
applications requiring rich communication interfaces. The NuMicro™ NUC230/240 series includes
NUC230 and NUC240 product lines.

The NuMicro™ NUC230 CAN Line is embedded with the Cortex™-MO core running up to 72 MHz
and features 32K/64K/128K bytes flash, 8K/16K bytes embedded SRAM, and 8 Kbytes loader
ROM for the ISP. It is also equipped with plenty of peripheral devices, such as Timers, Watchdog
Timer, Window Watchdog Timer, RTC, PDMA with CRC calculation unit, UART, SPI, I°C, I°S,
PWM Timer, GPIO, LIN, CAN, PS/2, Smart Card Host, 12-bit ADC, Analog Comparator, Low
Voltage Reset Controller and Brown-out Detector.

The NuMicro™ NUC240 Connectivity Line with USB 2.0 full-speed and CAN functions is
embedded with the Cortex™-MO core running up to 72 MHz and features 32K/64K/128K bytes
flash, 8K/16K bytes embedded SRAM, and 8 Kbytes loader ROM for the ISP. It is also equipped
with plenty of peripheral devices, such as Timers, Watchdog Timer, Window Watchdog Timer,
RTC, PDMA with CRC calculation unit, UART, SPI, I°C, I°S, PWM Timer, GPIO, LIN, CAN, PS/2,
USB 2.0 FS Device, Smart Card Host, 12-bit ADC, Analog Comparator, Low Voltage Reset
Controller and Brown-out Detector.

Product Line UART SPI 1’C USB LIN CAN PS/2 1’s e
NUC230 o o ® o o ] o ]
NUC240 o o @ ([ ([ o o ([ o

Table 1-1 NuMicro™ NUC230/240 Series Connectivity Support Table
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2.2 NuMicro™ NUC240 Features — Connectivity Line

® ARM® Cortex™-MO core
- Runsupto 72 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
(] Bunt in LDO for wide operating voltage ranges from 2.5 Vto 5.5V
® Flash Memory
- 32K/64K/128K bytes Flash for program code
- 8 KB flash for ISP loader
- Supports In-System-Program (ISP) and In-Application-Program (IAP) application code
update
- 512 byte page erase for flash
- Configurable Data Flash address and size for 128 KB system, fixed 4 KB Data Flash for the
32 KB and 64 KB system
- Supports 2-wired ICP update through SWD/ICE interface
® SRAM Memory
- 8K/16K bytes embedded SRAM
- Supports PDMA mode
® PDMA (Peripheral DMA)
- Supports 9 channels PDMA for automatic data transfer between SRAM and peripherals
- Supports CRC calculation with four common polynomials, CRC-CCITT, CRC-8, CRC-16 and
CRC-32
® Clock Control
- Flexible selection for different applications
- Built-in 22.1184 MHz high speed oscillator for system operation
B Trimmedto+1 % at +25 C and Vpp =5V
B Trimmedto 3 % at-40 C ~+105°C and Vpp =25V ~55V
- Built-in 10 kHz low speed oscillator for Watchdog Timer and Wake-up operation
- Supports one PLL, up to 72 MHz, for high performance system operation
- External 4~24 MHz high speed crystal input for USB and precise timing operation
- External 32.768 kHz low speed crystal input for RTC function and low power system
operation
® GPIO
- Four I/O modes:
B Quasi-bidirectional
B Push-pull output
B Open-drain output
B Input only with high impendence
- TTL/Schmitt trigger input selectable
- 1/O pin configured as interrupt source with edge/level setting
® Timer
- Supports 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit prescale counter
- Independent clock source for each timer
- Provides one-shot, periodic, toggle and continuous counting operation modes
- Supports event counting function
Supports input capture function
® \Watchdog Timer
Multiple clock sources
8 selectable time-out period from 1.6 ms ~ 26.0 sec (depending on clock source)
- Wake-up from Power-down or Idle mode
- Interrupt or reset selectable on watchdog time-out
- Supports 4 selectable Watchdog Timer reset delay period(1026, 130, 18 or 3 WDT_CLK)
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4.2.1.2 NuMicro™NUC230SxxAE LQFP 64 pin

o <
o

94 2 a

a2 < <

< < 8. g

[alra) x X @

X R o =

S 2 10 £

o g Wy

e S < <0

£58 22t

ESE x <§wdx

< J0 2 0.9 x s 3

0o xao N‘NINllg 8%
o o o o o O IOFOFD e 2]
a0 o000 [ R
L DD DD S J 98 n o %5
S ma a9 =2 22 rad
RIS IR NS «-33ssd98 &
Qoo oo ST« aaaaaaonon
L L << < OO0 ®Ismw?2?s S
SONI9 g g dS 2R Ao
< << < < T YL << L0000
[ M o W o W o M o W G < M o W o M o Wy o Wy s Wy s My o
OO0 I rIrrifr
wr\wmgmwﬂomwrxwmwm
< T < S T T T OO OO MmO M

AD8/ADC5/PA.5
AD7/ADC6/PA.6

32
31
30
29
28
27
26

NUC230SxxAE 25
LQFP 64-pin 2‘3‘
22

21

20

19

18

17

PB.9/TM1
PB.10/TM2

PB.11/TM3/PWM4

PE.5/TM1_EXT/PWMS/TM1
PC.0/SPIO_SS0/I2S_LRCLK
PC.1/SPI0_CLK/I2S_BCLK

PC.2/SPI0_MISO0/I2S_DI
PC.3/SPI0_MOSI0/12S_DO
PD.15/UART2_TXD/CAN1_TXD
PD.14/UART2_RXD/CAN1_RXD

PD.7/CANO_TXD

PD.6/CANO_RXD
PB.3/UARTO_NCTS/TM3_EXT/SC2_CD/TM3/nWRH
PB.2/UARTO_NRTS/TM2_EXT/ACMPO_O/TM2/nWRL
PB.1/UARTO_TXD

PB.O/UARTO_RXD

Vrer

AVpp

AD5/ACMPO_N/PC.7
SCO_CD/AD4/ACMPO_P/PC.6
AD3/ACMP1_N/PC.15
AD2/ACMP1_P/PC.14
AD6/TMO/TMO_EXT/INT1/PB.15
XT1_OUT/PF.0

XT1_IN/PF.1

nRESET

PVss
CLKO/TMO/STADC/PB.8

OO0 0oogooogogood

O =4 N M < W ©
—~ N M < © ~ 0 O HA A A A A A o
oo oo oogdg
<t M EFE Z 490 0O 0 ¢ 0 © ~ a0 2 92
DB =TI B B e N B B I = I
so>0d<<5sal88835>°7
(3 3 4288 3FIF3F3060 0
29 £732832F%53
z o o @ KO ER
3 % S 4888 4
o3 Q08 Q& x x £ B
<z -
3 3 8 5253553
a X X = =
< & 43
o o Ea -
z Z
<<
Q9
S g
€2

Figure 4-3 NuMicro™ NUC230SxxAE LQFP 64-pin Diagram
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4.2.1.3 NuMicro ™NUC230LxxAE LQFP 48 pin
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Figure 4-4 NuMicro™ NUC230LxXAE LQFP 48-pin Diagram
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4.2.2.2 NuMicro ™NUC240SxxAE LQFP 64 pin
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Figure 4-6 NuMicro™ NUC240SxxAE LQFP 64-pin Diagram
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Pin No.
Pin Name T Description
LQFP LQFP | LQFP Type P
100-pin | 64-pin | 48-pin
SPI1_CLK /0 |SPI1 serial clock pin.
PC.8 1/0 |General purpose digital I/O pin.
61 36 MCLK O |EBI clock output
SPI1_SSO I/0 |1% SPI1 slave select pin.
PA.15 /0 |General purpose digital /O pin.
PWM3 /0 |PWM output/Capture input.
62 37 25
12S_MCLK O |I’S master clock output pin.
SC2_PWR O |SmartCard2 power pin.
PA.14 1/0 |General purpose digital I/O pin.
26 PWM2 /0 |PWM2 output/Capture input.
63 38
SC2_RST O |SmartCard2 reset pin.
AD15 I/0 |EBI Address/Data bus bit15
PA.13 1/0 |General purpose digital I/O pin.
PWM1 /10 |PWM1 output/Capture input.
27
64 39 SC2_CLK O |SmartCard2 clock pin.
UARTS5_TXD O |Data transmitter output pin for UARTS5.
AD14 I/0  |EBI Address/Data bus bit14
PA.12 1/0 |General purpose digital I/O pin.
PWMO /0 |PWMO output/Capture input.
28
65 40 SC2_DAT O |SmartCard2 data pin.
UART5_RXD | Data receiver input pin for UARTS.
AD13 I/0  |EBI Address/Data bus bit13
66 41 29 ICE_DAT /0 |[Serial wire debugger data pin.
67 42 30 ICE_CLK | Serial wire debugger clock pin.
Power supply for I/0 ports and LDO source for internal PLL and
68 Voo P e
digital circuit.
69 Vss P |Ground pin for digital circuit.
70 43 31 AVss AP |Ground pin for analog circuit.
PA.O 1/0 |General purpose digital I/O pin.
71 44 32 ADCO Al |ADCO analog input.
SCO0_PWR O [SmartCardO power pin.
PA.1 1/0 |General purpose digital I/O pin.
72 45 33
ADC1 Al |ADC1 analog input.
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Pin No.
Pin Name P Description
LQFP | LQFP | LQFP Type
100-pin | 64-pin | 48-pin
PC.9 /O |General purpose digital /0 pin.
60 35
SPI1_CLK /0 |SPI1 serial clock pin.
PC.8 /O |General purpose digital 1/0 pin.
61 36 MCLK O |EBI clock output
SPI1_SSO I/0  |1% SPI1 slave select pin.
PA.15 /0 |General purpose digital I/O pin.
25 PWM3 /0 |PWM3 output/Capture input.
62 37
12S_MCLK O [|1’S master clock output pin.
SC2_PWR O |SmartCard2 power pin.
PA.14 /O |General purpose digital /0 pin.
2 PWM2 /10 |PWM2 output/Capture input.
03 %8 AD15 I/O |EBI Address/Data bus bit15
SC2_RST O |SmartCard2 reset pin.
PA.13 /O |General purpose digital /0 pin.
o PWM1 /0 |PWM1 output/Capture input.
64 39 AD14 /O |EBI Address/Data bus bit14
SC2_CLK O |SmartCard2 clock pin.
27 UARTS5_TXD O |Data transmitter output pin for UARTS5.
PA.12 /O |General purpose digital 1/0 pin.
28 PWMO /0 |PWMO output/Capture input.
65 40 AD13 /O |EBI Address/Data bus bit13
SC2_DAT O |SmartCard2 data pin.
28 UART5_RXD | Data receiver input pin for UARTS5.
66 41 29 ICE_DAT /O |[Serial wire debugger data pin.
67 42 30 ICE_CLK | Serial wire debugger clock pin.
68 Voo P :_oyver s_upply for 1/0O ports and LDO source for internal PLL and
igital circuit.
69 Vss P |Ground pin for digital circuit.
70 43 31 AVss AP |Ground pin for analog circuit.
PA.O /O |General purpose digital /0 pin.
71 44 32 ADCO Al |ADCO analog input.
SCO0_PWR O |SmartCardO power pin.
72 45 33 PA.1 /O |General purpose digital /0 pin.
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Pin No.
Pin Name R Description
LQFP | LQFP | LQFP Type P
100-pin | 64-pin | 48-pin
PF.0 /O |General purpose digital 1/0 pin.
92 58 44
XT1_OUT O |External 4~24 MHz (high speed) crystal output pin.
PF.1 /O |General purpose digital 1/0 pin.
93 59 45
XT1_IN | External 4~24 MHz (high speed) crystal input pin.
External reset input: active LOW, with an internal pull-up. Set this
= Y & R SET I pin low reset chip to initial state.
95 61 Vss P |Ground pin for digital circuit.
Power supply for 1/0 ports and LDO source for internal PLL and
e . Voo P |digital circuit.
PF.2 /O |General purpose digital /0 pin.
97
PS2_DAT I/0 |PS/2 data pin.
PF.3 /O |General purpose digital /0 pin.
98
PS2_CLK /0 |PS/2 clock pin.
99 63 47 PVss P |PLL ground.
PB.8 /0 |General purpose digital /0 pin.
STADC | ADC external trigger input.
100 64 48
T™MO I/O [Timer0 event counter input / toggle output.
CLKO O |Frequency divider clock output pin.

Note: Pin Type | = Digital Input, O = Digital Output; Al = Analog Input; P = Power Pin; AP = Analog Power
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® NVIC:
- 32 external interrupt inputs, each with four levels of priority
- Dedicated Non-maskable Interrupt (NMI) input
- Supports for both level-sensitive and pulse-sensitive interrupt lines

- Supports Wake-up Interrupt Controller (WIC) and, providing Ultra-low Power
Sleep mode

® Debug support
- Four hardware breakpoints
- Two watchpoints
- Program Counter Sampling Register (PCSR) for non-intrusive code profiling
- Single step and vector catch capabilities
® Bus interfaces:

- Single 32-bit AMBA-3 AHB-Lite system interface that provides simple integration
to all system peripherals and memory

- Single 32-bit slave port that supports the DAP (Debug Access Port)
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Figure 6-3 NuMicro™ NUC240 Power Distribution Diagram
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6.2.5 System Timer (SysTick)

The Cortex™-MO includes an integrated system timer, SysTick, which 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 0, 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 0, 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 O
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 0, the timer will be maintained with a current value of 0 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 “ARM® Cortex™-MO Technical Reference
Manual” and “ARM® v6-M Architecture Reference Manual’.
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6.2.6.2 Vector Table

When an interrupt is accepted, the processor will automatically fetch the starting address of the
interrupt service routine (ISR) from a vector table in memory. For ARMv6-M, the vector table base
address is fixed at 0x00000000. The vector table contains the initialization value for the stack
pointer on reset, and the entry point addresses for all exception handlers. The vector number on
previous page defines the order of entries in the vector table associated with exception handler
entry as illustrated in previous section.

Vector Table Word Offset Description

0 SP_main — The Main stack pointer

Vector Number Exception Entry Pointer using that Vector Number

Table 6-4 Vector Table Format

6.2.6.3 Operation Description

NVIC interrupts can be enabled and disabled by writing to their corresponding Interrupt Set-
Enable or Interrupt Clear-Enable register bit-field. The registers use a write-1-to-enable and write-
1-to-clear policy, both registers reading back the current enabled state of the corresponding
interrupts. When an interrupt is disabled, interrupt assertion will cause the interrupt to become
Pending, however, the interrupt will not activate. If an interrupt is Active when it is disabled, it
remains in its Active state until cleared by reset or an exception return. Clearing the enable bit
prevents new activations of the associated interrupt.

NVIC interrupts can be pended/un-pended using a complementary pair of registers to those used
to enable/disable the interrupts, named the Set-Pending Register and Clear-Pending Register
respectively. The registers use a write-1-to-enable and write-1-to-clear policy, both registers
reading back the current pended state of the corresponding interrupts. The Clear-Pending
Register has no effect on the execution status of an Active interrupt.

NVIC interrupts are prioritized by updating an 8-bit field within a 32-bit register (each register
supporting four interrupts).

The general registers associated with the NVIC are all accessible from a block of memory in the
System Control Space and will be described in next section.

6.2.7 System Control

The Cortex™-MO status and operating mode control are managed by System Control Registers.
Including CPUID, Cortex™-MO interrupt priority and Cortex™-MO power management can be
controlled through these system control registers.

For more detailed information, please refer to the “ARM® Cortex™-MO Technical Reference
Manual” and “ARM® v6-M Architecture Reference Manual’.
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6.6 General Purpose I/0 (GPIO)
6.6.1 Overview

The NuMicro™ NUC230/240 series has up to 84 General Purpose 1/O pins to be shared with other
function pins depending on the chip configuration. These 84 pins are arranged in 6 ports named
as GPIOA, GPIOB, GPIOC, GPIOD, GPIOE and GPIOF. The GPIOA/B/C/D/E port has the
maximum of 16 pins and GPIOF port has the maximum of 4 pins. Each of the 84 pins is
independent and has the corresponding register bits to control the pin mode function and data.

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 mode of all pins are depending on
Config0[10] setting. In Quasi-bidirectional mode, I/O pin has a very weak individual pull-up
resistor which is about 110~300 KQ for Vpp is from 5.0 V to 2.5 V.

6.6.2 Features

®  Four I/O modes:
- Quasi-bidirectional
- Push-Pull output
- Open-Drain output
- Input only with high impendence
®  TTL/Schmitt trigger input selectable by GPx_TYPE[15:0] in GPx_MFP[31:16]
I/O pin configured as interrupt source with edge/level setting
®  Configurable default /O mode of all pins after reset by Config0[10] setting
- If Config[10] is O, all GPIO pins in input tri-state mode after chip reset
- If Config[10] is 1, all GPIO pins in Quasi-bidirectional mode after chip reset
I/O pin internal pull-up resistor enabled only in Quasi-bidirectional I/O mode

Enabling the pin interrupt function will also enable the pin wake-up function.

6.7 PDMA Controller (PDMA)
6.7.1 Overview

The NuMicro™ NUC230/240 series DMA contains nine-channel peripheral direct memory access
(PDMA) controller and a cyclic redundancy check (CRC) generator.

The PDMA that transfers data to and from memory or transfer data to and from APB devices. For
PDMA channel (PDMA CHO~CHB), there is one-word buffer as transfer buffer between the
Peripherals APB devices and Memory. Software can stop the PDMA operation by disable PDMA
PDMACEN (PDMA_CSRXx[0]). The CPU can recognize the completion of a PDMA operation by
software polling or when it receives an internal PDMA interrupt. The PDMA controller can
increase source or destination address or fixed them as well.

The DMA controller contains a cyclic redundancy check (CRC) generator that can perform CRC
calculation with programmable polynomial settings. The CRC engine supports CPU PIO mode
and DMA transfer mode.
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6.16 1°C Serial Interface Controller (1°C)

6.16.1 Overview

I°C is a two-wire, bi-directional serial bus that provides a simple and efficient method of data exchange
between devices. The I°C 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.

6.16.2 Features

The I°C bus uses two wires (I2Cn_SDA and 12Cn_SCL) to transfer information between devices
connected to the bus. The main features of the 1°C bus include:

®  Supports up to two 1°C serial interface controller

® 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 allow devices with different bit rates to communicate via one
serial bus

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

®  Programmable clocks allow for versatile rate control
®  Supports 7-bit addressing mode
®  Supports multiple address recognition ( four slave address with mask option)
®  Supports Power-down wake-up function
6.17 Serial Peripheral Interface (SPI)
6.17.1 Overview
The Serial Peripheral Interface (SPI) is a synchronous serial data communication protocol that
operates in full duplex mode. Devices communicate in Master/Slave mode with the 4-wire bi-
direction interface. The NuMicro™ NUC230/240 series contains up to four sets of SPI controllers
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 configured as a master or a slave device.

The SPI controller supports the variable bus clock function for special applications and 2-bit
Transfer mode to connect 2 off-chip slave devices at the same time. This controller also supports
the PDMA function to access the data buffer and also supports Dual I/O Transfer mode.
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8.2 DC Electrical Characteristics
(Vpop-Vss=5.5V, Ta = 25°C, Fosc = 50 MHz unless otherwise specified.)

SPECIFICATION
PARAMETER SYM. TEST CONDITIONS

MIN. TYP. | MAX. | UNIT

Operation Voltage Vop 25 515 V  |Vpp=2.5V~55Vupto72 MHz

VSS
Power Ground -0.3 \

AVss
LDO Output Voltage Vipo 1.62 1.8 1.98 V  |Vpp > 2.5V
Band-gap Voltage Vis 1.22 1.25 1.28 V. |Vop=25V~55V, Ty=25°C
Analog Operatin When system used analog function, please refer to

9 ©p 9 AVpp Vob V  INUC230/240 Series Technical Reference Manual chapter
\oltage ; h
6.5 for corresponding analog operating voltage
RTC Operating
Voltage Vear e ch v
, Voo HXT HIRC PLL Ar:gc'j%'lt:'
Operating Current lop1 50 mA
Normal Run Mode
5.5V 12 MHz X v Y

at 72 MHz
while(1){} executed Ibp2 20 mA 5.5V 12 MHz X \% X
from flash

Iops 48 mA 3.3V 12 MHz X \% \%
VLDO =18V

Ibpa 18 mA 3.3V 12 MHz X \% X
Operating Current lbos 34 mA 5.5V 12 MHz X \% \Y
Normal Run Mode
at 50 MHz Ibbs 15 mA 5.5V 12 MHz X Y, X
while(1){} executed lop7 32 mA 3.3V 12 MHz X \% \%
from flash
Vioo =1.8 V loos 14 mA 3.3v 12 MHz X v X
Operating Current lops 8.5 mA 5.5V 12 MHz X X \Y
Normal Run Mode
at 12 MHz Ibb1o 3.6 mA 5.5V 12 MHz X X X
while(1){} executed lop11 7.5 mA 3.3V 12 MHz X X \%
from flash
Vipo =1.8V lop12 2.6 mA 3.3v 12 MHz X X X
Operating Current lop1s 3.6 mA 5.5V 4 MHz X X \%
Normal Run Mode
at 4 MHz Ibp1a 2 mA 5.5V 4 MHz X X X
while(1){} executed Ipp1s 2.8 mA 3.3v 4 MHz X X \Y,
from flash
Vioo =1.8 V Iobis 1.2 mA 3.3V 4 MHz X X X
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8.3 AC Electrical Characteristics

8.3.1 External 4~24 MHz High Speed Oscillator

——— focr. —————¥

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

SYMBOL PARAMETER CONDITION MIN. TYP. MAX. UNIT
teHex Clock High Time 10 - - nS
terex Clock Low Time 10 - - nS
teren Clock Rise Time 2 - 15 ns
tereL 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 - 2.5 - 5.5 \%
Temperature - -40 - 105 g
Operating Current 12 MHz at Vpp = 5V - 2 - mA
Clock Frequency External crystal 4 24 MHz

8.3.2.1 Typical Crystal Application Circuits

CRYSTAL C1 Cc2 R

4 MHz ~ 24 MHz 10~20pF 10~20pF without
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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 \
Vbbas LDO Output Voltage 3.0 3.3 3.6 \Y%
Chop External Bypass Capacitor 1.0 - uF

8.5 Flash DC Electrical Characteristics

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Voo Supply Voltage 1.62 1.8 1.98 v
Nenour Endurance 10000 cycles™
Trer Data Retention At 25°C 100 year
TerASE Page Erase Time 20 s
Tver Mass Erase Time 40 ms
Trroc Program Time 40 us
lop1 Read Current - 0.15 0.5 mA/MHz
Ibp2 Program/Erase Current 7 mA

1. Number of program/erase cycles.
2. Vpp is source from chip LDO output voltage.

This table is guaranteed by design, not test in production.
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10 REVISION HISTORY

REVISION DATE DESCRIPTION

1.00 May 12, 2014 Preliminary version

1, Added EBI function

1.01 Dec. 30,2014
2, Rearranged the chepter sequence.

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 datasheef belong to their respective owners.
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