ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



NuMicro™ NUC230/240 Datasheet

NUVOTON
I —_—_—_—_—_—_—__—_—_—_—_—____...—

NuMicro™ NUC230/240 Series
DataSheet

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro™ microcontroller based
system design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com

Dec. 30, 2014 Page 1 of 97 Revision 1.01


http://www.nuvoton.com/

NuMicro™ NUC230/240 Datasheet

NUvVOTON
I —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

TABLE OF CONTENTS
LIST OF FIGURES .......ooeeeeennnennnnnnnnsnnnssnsssnsnssnnnsssssssssssssssssssssssssssssssnnnnsnsnnnnnns 6
LIST OF TABLES. ... iiiciissessss s nnsssssssssssss s s sssssss s s s s ssssssssssmmsss s s ssnsnnnnes 7
1 GENERAL DESCRIPTION.........o e cs s s s rsnsmess s s s s s s s nnmmmssss s s e e s s s s nmmmmnnsnnns 8
P2 o 7 - LU {5 g . 9
2.1 NuMicro™ NUC230 Features — Automotive Line ........ccevviviiiiiiiiiiiiiiiiaeaas 9
2.2 NuMicro™ NUC240 Features — Connectivity Line.......ccvviiiiiiiiiiiiiiiiinineaas 13
3 ABBREVIATIONS ......cooecieitirrecccesess s e e s ssssnmsssssss s s e s s s s nnmmmnsssssssesssnnnnnmnnssssnnnnnnns 17
4 PARTS INFORMATION LIST AND PIN CONFIGURATION........ccoceiimmrrmrnnnnnnnnnns 19
4.1 NuMicro™ NUC230/240xxxAE Selection GUIde ........c.ooviiiiiiiiiiiiiiiiiennes 19
4.1.1 NuMicro™ NUC230 Automotive Line Selection GUIde ........ccvvveiiiiiiiiiiininiinnean, 19
4.1.2 NuMicro™ NUC240 Connectivity Line Selection Guide ........c.ocviiiiiiiiiiiiiiiinenn, 19
4.2 Pin Configuration .....uvueusei i 21
4.2.1 NuMicro™ NUC230 Pin Diagram ....eueseveseisiiiiiississ s isnnesnsssnss s 21
4.2.2 NuMicro™ NUC240 Pin Diagram ....euesevesiisisiiiisriss s nss s 24
4.3 Pin DeSCrIPON wuuiuesiii i e 27
4.3.1 NuMicro™ NUC230 Pin DeSCrPtON. ... uvutiutiiiteiteiiiniisensensinssissie e reeaens 27
4.3.2 NuMicro™ NUC240 Pin DesCription.....cvvuiiieiiiiiii i 35
5 BLOCK DIAGRADM..........cecciiiiieeccceess e e s s s snnemssssss s s e s s s s nnmmnnsssssssssssnnnnnnnnssssnnnnnnns 43
5.1 NuMicro™ NUC230 BIOCK Diagrami.......cvueereeinerieererinerneeaeeanesneennernneaneanes 43
5.2 NuMicro™ NUC240 BIOCK Diagrami.......cvueereenneraeereaanesaneneeanesneennerneenneanes 44
6 FUNCTIONAL DESCRIPTION.........eeeceee e se e s s s ssscmmss s s s e s s s e s mmm s s nnnenns 45
6.1 ARM® COrteX™-MO COrE .. uuuiiiutieiiintesisaintessainnesssannessssnnsesssannnssssnnnnsssnns 45
6.2 SYSIEM MaNAQET «.vvtiiit i e 47
o2 I 17T VT 47
B.2.2 SYStemM RESEL 1.uiiiiiiii i e 47
6.2.3 System Power Distribution ........covuiiiiiiiiiii 48
6.2.4 System MemOry Map ....ueieiiiiiiii it s e 50
6.2.5 System Timer (SYSTICK) .uvuuiiiiiiiii i raeas 52
6.2.6 Nested Vectored Interrupt Controller (NVIC) .....ovviiiiiiiiiiiiiii e 53
B.2.7 SySOM B ntrO e .. i e e 56
6.3 CloCK CONIOIIEr «.uvei st 57
ST T O 177 T VTN 57
6.3.2 System Clock and SysTick CIOCK .....vuiviiiiiiiiiiii e 60

Dec. 30, 2014 Page 2 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NnNUVOTON
I —_—_—_—_—_—_—__—_—_—_—_—____...—
6.3.3 Power-down MOde ClOCK .....uueieiiiiiii it s e e s e e s e e saae e 61
6.3.4 Frequency Divider OUIPUL .. .ui et s e e 62
6.4 Flash Memory Controller (FMC) .....oiuiiiiiiii i e 63
B4 1 OVEIVIEW ..ttt e ve e vae e aalole e ol e oo Sl e O L L e e e e s e e e e o o o e 63
ST = - | (=T 63
6.5 External Bus Interface (EBI) ... ..cuvviiiiiiiiiiii i i niaee e 64
Lo TR T0 I 1771 VT 64
B.5.2 FAIUMES 11ttt it i e e e 64
6.6 General PUrpose /O (GPIO) ....uiiiiiiiiiiiiiiiie s e s s s s s snannessnnns 65
B.8.1 OVBIVIBW 1ttt s e e e e s r e e 65
B0 2 R © A U T S it -« s e e o e ol el e ool (e e e ool o e M e ot N 65
6.7 PDMA Controller (PDMA) ...t srae s sae s e snneenas 65
G0 T 17T VT 65
B.7.2 FAIUMES ittt e 66
6.8 Timer Controller (TIMER) ... e e e 66
ST T O 17T VT S 66
B.8.2 FAIUIES 1ttt ittt e 67
6.9 PWM Generator and Capture Timer (PWM) .....c.oiiriiiiiiiiie e vieeneeeenneenes 68
B.9.1  OVBIVIBW 1ttt sttt e e 68
B.9.2 FAIUMES 1ttt e 69
6.10Watchdog Timer (WD) cuuueeiiiiiiei i s s s s s s s s s s e s sannanesrans 70
oI 0 =T T 70
B.10.2 FRAIUMES ittt e 70
6.11Window Watchdog Timer (WWDT) .....vuiiiiii i niaee s 71
ST T T =T TN 71
B.11 . 2 FaIUMES ittt e 71
6.12Real Time Clock (RTC) ..uuuiiiiiiiii i e s aaeeas 71
ST P2 B =T VTP 71
B.12. 2 FAIUIES 1ttt ittt e e 71
6.13UART Interface Controller (UART) ...uuiiiiiiiii i s s ssnaennnaas 72
oI O T 7= T T 72
8.1 3 2 E O A U A e e e e lole e oln s o e s e (e ol s a[ea[e a[eloe eemoe oe loe  e 72
6.14Smart Card Host Interface (SC)...c.vviiuiiiiiiiiiii e 73
oI I B Y= T T 73
B.14. 2 FRatUMES .vuuiieiiti it sttt e s 73

Dec. 30, 2014 Page 3 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NnNUVOTON
I —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—

6.15PS/2 Device Controller (PS2D) ....uvviiuiiiiiiiiiiii i 74
oI T Y= T VT 74
B.15. 2 FRaIUMES ittt ittt e 74
6.161°C Serial Interface Controller (IPC) . .uueuuiirereeeeie e e eete e e et e e eae e e eneen 75
ST T IO Y= T VT PN 75
B.16.2 FBAIUIES 1. uuvuiiiit it e e s e e e e e 75
6.17 Serial Peripheral Interface (SPI) ....vviieiiiii i nee s 75
B.17.1OVEIVIBW ... s R e e M L 75

B.17. 2 FRAIUMES 1ttt e 76
B8.1812S CONMONEE (I2S) 1evuiruiitiiteeieit ettt et et e et e et e s e et et e e et eseesaeaeeneenneen 76
oI I T 17T T 76
B.18.2F0atUreS ...ucviiieriiii i i 76
6.19USB Device Controller (USBD) ...uuiiiiiiisiiiiiiesiniiessissssisssssannesssannnesssnns 77
oI S T I 177= T VT 77

1 2 1 e e e epets o qode L 77
6.20Controller Area Network (CAN) ...uuuiiiueiii i aeeas 78
T2 IO Y= T VT N 78
B.20.2 FRAIUMES ettt ittt e 78
6.21 Analog-to-Digital Converter (ADC) .....uviiiriiiiiiiii i neesaneeas 78
ST I O =T TP 78
B.21 2 FRAIUIES 1ttt ittt e 78
6.22Analog Comparator (ACMP) ... e ee e e e nnereeeneanes 79

LS T2 e T @ YT QY 1= 79
B.22. 2 FRAIUIES 1ttt it e 79

7 APPLICATION CIRCUIT .....ccoiiiieeccceeessseerrsssnmnsssssssssessnnnsnmsssssssssssssnssnnnnnssssssessens 80
8 ELECTRICAL CHARACTERISTICS.......ccoiiiimimmrsrsssssssssssssssssssssssssssssssssssssssssssnnes 81
8.1 Absolute Maximum Ratings .....vvvueiiiiiiiiiiii e 81
8.2 DC Electrical CharacCteriStiCs ...uuvvuesiineiiiiiirieiiie s rine s aaeesnneens 82
8.3 AC Electrical CharaCteriStiCs ....uvvuiiiiiiiiiiiiiii i ee s 87
8.3.1 External 4~24 MHz High Speed OscCillator..........cvvviiiiiiiiiiiiiiiini e 87
8.3.2 External 4~24 MHz High Speed Crystal........ocviiiiiiiiiiiiiiiiiii i 87
8.3.3 External 32.768 kHz Low Speed Crystal OsCillator.......ccovveiiiiiiiiiiiiiniiiieeaen 88
8.3.4 Internal 22.1184 MHz High Speed Oscillator .......ccvvvviiiiiiiiiiiii e 88
8.3.5 Internal 10 kHz Low Speed OsCillator ......vvviiiiiiiiiiiiiiii e 88

8.4 Analog CharacCteriStiCS .uuuuiivuniiiiiiiiii i 89

Dec. 30, 2014 Page 4 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NnNUVOTON
I —_—_—_—_—_—_—__—_—_—_—_—____...—

8.4.1 12-bit SARADC SpPeCIfiCation ....uuueiisiiiei i e 89

8.4.2 LDO and Power Management Specification .........ccoovviiiiiiiiiiiiiiie e 89

8.4.3 Low Voltage Reset Specification .......ccvvviiiiiiiiiiiiii i 90

8.4.4 Brown-out Detector Specification ........ocviieiiiiiiiiii i 90

8.4.5 Power-on Reset Specification ........oviiiiiiiiii 90

8.4.6 Temperature Sensor SPeCifiCation ......vvuiiiei i 91

8.4.7 Comparator SPecCifiCation.......ouvviiiiiii i 91

8.4.8 USB PHY SpeCIfiCation ....ioviieiiiiiiiii i vnae e s s s s ie s s snssnsnnesannsaess 92

8.5 Flash DC Electrical CharacteriStiCS ... uuuuririiiiriiiiiiir i 93

9 PACKAGE DIMENSIONS ... eeccrccrrrreccmessss e e s s s sssmmssssss s s e s s s s nnmmmmnssssssnnnnns 94

9.1 100-pin LQFP (14x14x1.4 mm footprint 2.0 mm).......oceviiiiiiiieiiinini e 94

9.2 64-pin LQFP (7x7x1.4 mm footprint 2.0 mMm) .......coviiiiiiiiiiiiii e 95

9.8 48-pin LQFP (7x7x1.4 mm footprint 2.0 mMm) ......cceiiiiiiiiiii i naeeas 96
TOREVISION HISTORY ....ciiiiiiissssssssss s s s 97

Dec. 30, 2014 Page 5 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NUVOTON
I —_—_—_—_—_—_—__—_—_—_—_—____...—

LIST OF FIGURES

Figure 4-1 NuMicro™ NUC230/240 Series Selection COde.........ccevieeiieieiieieniie e 20
Figure 4-2 NuMicro™ NUC230VxxAE LQFP 100-pin Diagram.......c.ccceeeeierierinieeniee e 21
Figure 4-3 NuMicro™ NUC230SxxAE LQFP 64-pin Diagram.........ccccceeieeeiienenieeniee e 22
Figure 4-4 NuMicro™ NUC230LxxAE LQFP 48-pin Diagram .........ccccceeereeeiiierinieeniee e 23
Figure 4-5 NuMicro™ NUC240VxxAE LQFP 100-pin Diagram.......cccccoeeeeerieeenienniee e 24
Figure 4-6 NuMicro™ NUC240SxxAE LQFP 64-pin Diagram.........cccoceeiieeeieieniee e 25
Figure 4-7 NuMicro™ NUC240LxxAE LQFP 48-pin Diagram .......ccccecoeeeiieeiiereiiee e 26
Figure 5-1 NuMicro™ NUC230 BIOCK Diagram .........coooeieiieiiie i eee e s 43
Figure 5-2 NuMicro™ NUC240 BIOCK Diagram .........coooeieiieeiieeiieeeieeesie et e et s ee e eee e eeee s 44
Figure 6-1 Functional Controller Diagram...........coouei ittt 45
Figure 6-2 NuMicro™ NUC230 Power Distribution Diagram...........ccocceeiieniiienie e 48
Figure 6-3 NuMicro™ NUC240 Power Distribution Diagram...........ccocoeeeieienieiinieesiee e 49
Figure 6-4 Clock Generator BIOCK Diagram .........oooueiiiiiiiiieiiee ettt 58
Figure 6-5 Clock Generator Global View Diagram...........occueeiiiiiiieeiiiieiee e 59
Figure 6-6 System Clock BIOCK DIagram ........coceieiieiiiiiiieeiie ettt 60
Figure 6-7 SysTick Clock Control BIOCK Diagram ...........cooieiiiiiiiiieiiee e 60
Figure 6-8 Clock Source of Frequency DIVIAer .........coooiiiiiiiiiiiiicee e 62
Figure 6-9 Frequency Divider BIOCK Diagram .........c.cooiiiiiiieiiiieiiee et 62
Figure 8-1 Typical Crystal Application CirCUIL ........coiiiiiiiieiie e 88

Dec. 30, 2014 Page 6 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NnUvoToN
[

LIST OF TABLES

Table 1-1 NuMicro™ NUC230/240 Series Connectivity Support Table .......cccoocveiiiiiieniieenieee 8

Table 3-1 List of ADDreviations..........coo i 18

Table 6-1 Address Space Assignments for On-Chip Controllers...........cccevevercereiineneescee e 51

Table 6-2 EXCEPLION MOGEI ..ottt e e s sbee e e e aaee 54

Table 6-3 System INTErrUPt MaP.......oie ettt e see e e e e ssee e sneeeenneeens 55

Table 6-4 Vector Table FOrMAL ........ci ittt e s ae e e sneeeas 56

Dec. 30, 2014 Page 7 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

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

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, IS,
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™-MO0 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 I’c usB LIN CAN PS/2 I’s SC
NUC230 [ ] [ ] ] [ ] ] [ ] [ ] [ ]
NUC240 [ ] [ ] [ [ ] [ ] [ ] { { L

Table 1-1 NuMicro™ NUC230/240 Series Connectivity Support Table
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2 FEATURES

The equipped features are dependent on the product line and their sub products.

2.1 NuMicro™ NUC230 Features — Automotive Line

® ARM® Cortex™-MO core
- Runs up to 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
® Built-in LDO for wide operating voltage ranged from 2.5 Vto 5.5 V
® 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
Supports fast parallel programming mode by external programmer
o 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 precise timing operation
- External 32.768 kHz low speed crystal input for RTC function and low power system
operation
® GPIO
Four I/O modes:
® Quasi-bidirectional
B Push-pull output
B Open-drain output
B nput 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
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- 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)
® Window Watchdog Timer
- 6-bit down counter with 11-bit prescale for wide range window selected
® RTC
- Supports software compensation by setting frequency compensate register (FCR)
- Supports RTC counter (second, minute, hour) and calendar counter (day, month, year)
- Supports Alarm registers (second, minute, hour, day, month, year)
- Selectable 12-hour or 24-hour mode
- Automatic leap year recognition
- Supports 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
- Supports battery power pin (VBAT)
Supports wake-up function
) PWM/Capture
- Up to four built-in 16-bit PWM generators providing 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
- Supports One-shot or Auto-reload mode
- Up to eight 16-bit digital capture timers (shared with PWM timers) providing eight
rising/falling capture inputs
Supports Capture interrupt
° UART
- Up to six UART controllers (three UART controllers are shared with SC)
- UART ports with flow control (TXD, RXD, nCTS and nRTS)
- UARTO with 64-byte FIFO is for high speed
- UART1/2(optional) with 16-byte FIFO for standard device
- Supports IrDA (SIR) and LIN function
- Supports RS-485 9-bit mode and direction control
- Programmable baud-rate generator up to 1/16 system clock
- Supports CTS wake-up function (UARTO and UART1 support)
Supports PDMA mode
° Smart Card Host (SC)
- Supports up to three 1ISO-7816-3 ports
Compliant to ISO-7816-3 T=0, T=1
Separate receive / transmit 4 bytes entry FIFO for data payloads
Programmable transmission clock frequency
Programmable receiver buffer trigger level
Programmable guard time selection (11 ETU ~ 266 ETU)
One 24-bit and two 8-bit time-out counters for Answer to Request (ATR) and waiting
times processing
Supports auto inverse convention function
Supports transmitter and receiver error retry and error limit function
Supports hardware activation sequence process
Supports hardware warm reset sequence process
Supports hardware deactivation sequence process
Supports hardware auto deactivation sequence when detecting the card is removal
upports up to three UART ports
Full duplex, asynchronous communications
Supports receiving / transmitting 4-bytes FIFO
Supports programmable baud rate generator for each channel
Programmable even, odd or no parity bit generation and detection
Programmable stop bit, 1 or 2 stop bit generation

\
EEEEROEEENENER
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® SPI

- Up to four sets of SPI controllers

- The maximum SPI clock rate of Master can up to 36 MHz (chip working at 5V)

- The maximum SPI clock rate of Slave can up to 18 MHz (chip working at 5V)

- Supports SPI Master/Slave mode

- Full duplex synchronous serial data transfer

- Variable length of transfer data from 8 to 32 bits

- MSB or LSB first data transfer

- Rx and Tx on both rising or falling edge of serial clock independently

- Two slave/device select lines in Master mode, and one slave/device select line in Slave
mode

- Supports Byte Suspend mode in 32-bit transmission

- Supports PDMA mode

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

- Up to two sets of I°C devices

- 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 audlo 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
) 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
® CAN 2.0
. Supports CAN protocol version 2.0 part A and B
Bit rates up to 1M bit/s
- 32 Message Objects
- Each Message Object has its own identifier mask
- Programmable FIFO mode (concatenation of Message Object)
- Maskable interrupt
- Disabled Automatic Re-transmission mode for Time Triggered CAN applications
Support wake-up function
° ADC
- 12-bit SAR ADC with 1 MSPS (chip working at 5V)
- Up to 8-ch single-end input or 4-ch differential input
- Single scan/single cycle scan/continuous scan
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- Each channel with individual result register
Scan on enabled channels
Threshold voltage detection
- Conversion started by software programming, external input or PWM Center-aligned trigger
- Supports PDMA mode
® Analog Comparator
- Up to two analog comparators
- External input or internal Band-gap voltage selectable at negative node
- Interrupt when compare result change
- Supports Power-down wake-up
® 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
96-bit unique ID (UID)
128-bit unique customer ID(UCID)
One built-in temperature sensor with 1°C resolution
Brown-out Detector
- With 4 levels: 4.4 V/3.7 V/2.7\V/2.2V
- Supports Brown-out Interrupt and Reset option
® Low Voltage Reset
- Threshold voltage level: 2.0 V
® Operating Temperature: -40°C ~ 105C
® Packages:
- All Green package (RoHS)
- LQFP 100-pin / 64-pin / 48-pin
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2.2 NuMicro™ NUC240 Features — Connectivity Line

® ARM® Cortex™-MO0 core
Runs up to 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
° BU|It in LDO for wide operating voltage ranges from2.5V1t0 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 Trimmedtox1 %at+25°C and Vpp=5V
B Trimmedtox3 % 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
- 1/0 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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® Window Watchdog Timer
- 6-bit down counter with 11-bit prescale for wide range window selected
® RTC
- Supports software compensation by setting frequency compensate register (FCR)
- Supports RTC counter (second, minute, hour) and calendar counter (day, month, year)
- Supports Alarm registers (second, minute, hour, day, month, year)
- Selectable 12-hour or 24-hour mode
- Automatic leap year recognition
- Supports 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
- Supports battery power pin (VBAT)
Supports wake-up function
) PWM/Capture
Up to four built-in 16-bit PWM generators providing 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
- Supports One-shot or Auto-reload mode
- Up to eight 16-bit digital capture timers (shared with PWM timers) providing eight
rising/falling capture inputs
Supports Capture interrupt
° UART
- Up to six UART controllers (three UART controllers are shared with SC)
- UART ports with flow control (TXD, RXD, nCTS and nRTS)
- UARTO with 64-byte FIFO is for high speed
- UART1/2(optional) with 16-byte FIFO for standard device
- Supports IrDA (SIR) and LIN function
- Supports RS-485 9-bit mode and direction control
- Programmable baud-rate generator up to 1/16 system clock
- Supports CTS wake-up function (UARTO and UART1 support)
Supports PDMA mode
° Smart Card Host (SC)
- Supports up to three 1ISO-7816-3 ports
Compliant to ISO-7816-3 T=0, T=1
Separate receive / transmit 4 bytes entry FIFO for data payloads
Programmable transmission clock frequency
Programmable receiver buffer trigger level
Programmable guard time selection (11 ETU ~ 266 ETU)
One 24-bit and two 8-bit time-out counters for Answer to Request (ATR) and waiting
times processing
Supports auto inverse convention function
Supports transmitter and receiver error retry and error limit function
Supports hardware activation sequence process
Supports hardware warm reset sequence process
Supports hardware deactivation sequence process
Supports hardware auto deactivation sequence when detecting the card is removal
upports up to three UART ports
Full duplex, asynchronous communications
Supports receiving / transmitting 4-bytes FIFO
Supports programmable baud rate generator for each channel
Programmable even, odd or no parity bit generation and detection
Programmable stop bit, 1 or 2 stop bit generation

\
EEEEEOOEEENENER

® SPI
- Up to four sets of SPI controllers
- The maximum SPI clock rate of Master can up to 36 MHz (chip working at 5V)
- The maximum SPI clock rate of Slave can up to 18 MHz (chip working at 5V)
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- Supports SPI Master/Slave mode
- Full duplex synchronous serial data transfer
- Variable length of transfer data from 8 to 32 bits
- MSB or LSB first data transfer
- Rx and Tx on both rising or falling edge of serial clock independently
- Two slave/device select lines in Master mode, and one slave/device select line in Slave
mode
- Supports Byte Suspend mode in 32-bit transmission
- Supports PDMA mode
N Supports three wire, no slave select signal, bi-direction interface
® |C
- Up to two sets of I°C devices
- 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
® I°S
- 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 audlo 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
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
CAN 2.0
- Supports CAN protocol version 2.0 part A and B
- Bit rates up to 1M bit/s
- 32 Message Objects
- Each Message Object has its own identifier mask
- Programmable FIFO mode (concatenation of Message Object)
- Maskable interrupt
- Disabled Automatic Re-transmission mode for Time Triggered CAN applications
Supports Power-down wake-up function
USB 2.0 Full-Speed Device
- One set of USB 2.0 FS Device 12 Mbps
- On-chip USB Transceiver
- Provides 1 interrupt source with 4 interrupt events
- Supports Control, Bulk In/Out, Interrupt and Isochronous transfers
- Auto suspend function when no bus signaling for 3 ms
- Provides 8 programmable endpoints
- Includes 512 Bytes internal SRAM as USB buffer
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- Provides remote wake-up capability
® ADC
- 12-bit SAR ADC with 1 MSPS(chip working at 5V)
- Up to 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, external input or PWM Center-aligned trigger
- Supports PDMA mode
® Analog Comparator
- Up to two analog comparators
- External input or internal Band-gap voltage selectable at negative node
- Interrupt when compare result change
- Supports Power-down wake-up
® 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
96-bit unique 1D (UID)
128-bit unique customer ID(UCID)
One built-in temperature sensor with 1°C resolution
Brown-out Detector
- With 4 levels: 4.4 V/3.7 V/2.7\V/2.2V
- Supports Brown-out Interrupt and Reset option
® Low Voltage Reset
- Threshold voltage level: 2.0 V
® Operating Temperature: -40°C ~ 105°C
® Packages:
- All Green package (RoHS)
- LQFP 100-pin / 64-pin / 48-pin
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3 ABBREVIATIONS

Acronym Description

ACMP Analog Comparator Controller

ADC Analog-to-Digital Converter

AES Advanced Encryption Standard

APB Advanced Peripheral Bus

AHB Advanced High-Performance Bus

BOD Brown-out Detection

CAN Controller Area Network

DAP Debug Access Port

DES Data Encryption Standard

EBI External Bus Interface

EPWM Enhanced Pulse Width Modulation

FIFO First In, First Out

FMC Flash Memory Controller

FPU Floating-point Unit

GPIO General-Purpose Input/Output

HCLK The Clock of Advanced High-Performance Bus
HIRC 22.1184 MHz Internal High Speed RC Oscillator
HXT 4~24 MHz External High Speed Crystal Oscillator
IAP In Application Programming

ICP In Circuit Programming

ISP In System Programming

LDO Low Dropout Regulator

LIN Local Interconnect Network

LIRC 10 kHz internal low speed RC oscillator (LIRC)
MPU Memory Protection Unit

NVIC Nested Vectored Interrupt Controller

PCLK The Clock of Advanced Peripheral Bus

PDMA Peripheral Direct Memory Access

PLL Phase-Locked Loop

PWM Pulse Width Modulation

QEI Quadrature Encoder Interface

SDIO Secure Digital Input/Output

SPI Serial Peripheral Interface
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SPS Samples per Second

TDES Triple Data Encryption Standard

TMR Timer Controller

UART Universal Asynchronous Receiver/Transmitter
UCID Unique Customer ID

uSB Universal Serial Bus

WDT Watchdog Timer

WWDT Window Watchdog Timer

Table 3-1 List of Abbreviations
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4 PARTS INFORMATION LIST AND PIN CONFIGURATION
4.1 NuMicro™ NUC230/240xxxAE Selection Guide

4.1.1 NuMicro™ NUC230 Automotive Line Selection Guide

= Connectivity
5 o @ o = = o
-g ¥ | @ T | = a 5 < g
| X g glsld|lolz|=
= 7] = (23 n| o = o ]
é g = e o g ~ E glol|®Q]|=z Z|=|»n g E ~ E E O %
po e < w o o | g % Q|5 < (&} o o <
& o | s o E|S = |5 o a &® o
o < © 7 i= < <
= (2
NUC230LC2AE | 32 8 4 8 35 4 511 21 -812]1 211 4 17| v - v | LQFP48
NUC230LD2AE| 64 | 8 4 8 |35 4|51 |2]-]|3|[2]1|2|1 4|7 |v]|-]|v]|LQFP48
NUC230LE3AE | 128 | 16 [Config.| 8 | 35| 4 [5 |1 |2 - |3 |21 |21 |47 |v|-]|v|LQFP48
NUC230SC2AE| 32 | 8 4 8 |49 | 4 |5|2|2|-|3|2|1]|2|2]|6|7]|v|v]|v]|LQFP64
NUC230SD2AE| 64 | 8 4 8 |49 | 4 |5|2|2|-|3|2|1]|2|2]|6|7]v|v]|vVv|LQFP64
NUC230SE3AE| 128 | 16 |Config.| 8 49 4 5122 -18]12]1 212|167 ]|v|v]v |LQFP64
NUC230VE3AE| 128 | 16 |Config.| 8 83 4 6|42 -183]12]1 312|8]|8]|v|v]v [LQFP100
4.1.2 NuMicro™ NUC240 Connectivity Line Selection Guide
—~ Connectivity
B ) e | @ = = N
- ¥ | @ = = = 5 < Q
gl N 2ls|d|lo]|l=|&
= [7] = (3 n | o o o ©
2 5l=| & 3|23 |kl= olalz|z[x]|® g (|| B|lg| 3
< | < L [ ° | g % 5| < (&) o o <
& o | s o E(S = |5 o a & o
o < © 7 = < =
A (72
NUC240LC2AE| 32 | 8 4 8 |31 |4 |a|1t]2)1]2]2]|1|1]1[4]7|v]-]|v]|LQFP48
NUC240LD2AE| 64 | 8 4 8 |31 |4 |a|1]2)1]2]2]|1[1]14]7|v]-]|v]|LQFP48
NUC240LE3AE| 128 | 16 |Config.| 8 |31 | 4 |4 |1 |2 |1 |22 |1 |11 [4]7|v] -|v]|LQFP48
NUC240SC2AE| 32 | 8 4 8 |45| 4 |5|2|2|1]3|2]|1|2]2|4]7|v]|v]|vVv]|LQFPe4
NUC240SD2AE| 64 | 8 4 8 |45 | 4 |5|2|2|1]3]2|1|2]2|4]7|v]|v]|vVv]|LQFPe4
NUC240SE3AE| 128 | 16 [Config.| 8 [ 45| 4 |5 |2 |21 [3 |21 2|2 ]14|7 v |v]Vv|LQFP64
NUC240VE3AE| 128 | 16 [Config.| 8 [ 79| 4 |6 |4 |21 [3 |2 |13 |[2 ]88 ] v |v]Vv [LQFP100
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ARM-Based

32-bit Microcontroller

CPU core

1/2: Cortex-M0
5/7: ARM7
9: ARM9

Function

Temperature

N: -40°C ~ +85C
E: -40°C ~ +105°C
C:-40C ~ +125C

Reserve

RAM Size

3: Automotive Line
4: Connectivity Line

Package Type

2: 8KB
3:16 KB

APROM Size

L: LQFP 48
S: LQFP 64
V: LQFP 100

C:32KB
D: 64 KB
E: 128 KB

Figure 4-1 NuMicro™ NUC230/240 Series Selection Code
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4.2 Pin Configuration

4.2.1 NuMicro™ NUC230 Pin Diagram

4.2.1.1 NuMicro™ NUC230VxxAE LQFP 100 pin
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SC1_RST/AD8/ADC5/PA5 [|76 50[] PB.9/TM1/SPI1_SS1
UART4_TXD/SC1_CLK/AD7/ADC6/PA.6 []77 49[] PB.10/TM2/SPI0_SS1
UART4_RXD/SC1_DAT/AD6/ADC7/SPI2_SS1/PA.7 [|78 48[ PB.11/TM3/PWM4
Vrer []79 47 PE.5/TM1_EXT/PWMS/TM1
AVop []80 46[] PE6
SPI2_SS0/PD.0 [|81 45 PC.0/SPI0_SS0/12S_LRCLK
SPI2_CLK/PD.1 [82 44[] PC.1/SPI0_CLK/I2S_BCLK
SPI2_MISO0/PD.2 83 43[] PC.2/SPI0_MISO0/12S_DI
SPI2_MOSI0/PD.3 ]84 42[7] PC.3/SPI0_MOSI0/12S_DO
SPI2_MISO1/PD.4 ]85 41 PC.4/SPI0_MISO1
SPI2_MOSI/PD.5 |86 40[] PC.5/SPI0_MOSI1
SC1_CD/ADS/ACMPO_N/PC.7 [|87 NUC230VxxAE 39[7] PD.15/UART2_TXD/CAN1_TXD
SCO_CD/AD4/ACMPO_P/PC.6 ]88 . 38[] PD.14/UART2_RXD/CAN1_RXD
AD3/ACMP1_N/PC.15 [|89 LQFP 100‘p|n 37[] PD.7/CANO_TXD
AD2/ACMP1_P/PC.14 []90 36 PD.6/CANO_RXD
TMO/TMO_EXT/INT1/PB.15 []91 35[] PB.3/UARTO_nCTS/TM3_EXT/SC2_CD/TM3/nWRH
XT1_OUT/PF.0 []92 34[] PB.2/UARTO_nRTS/TM2_EXT/ACMPO_O/TM2/nWRL
XT1_IN/PF.1 [[93 33[] PB.1/UARTO_TXD
NRESET []94 32[7] PB.O/UARTO_RXD
Vss []95 31[] PE7
Voo []96 30[] PES8
PS2_DAT/PF.2 []97 29[ PE.9
PS2_CLK/PF.3 []98 28[] PE.10
PVss []99 277 PE.11
CLKOTMO/STADC/PB.8 []100() 26 PE.12
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Figure 4-2 NuMicro™ NUC230VxxAE LQFP 100-pin Diagram
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4.2.1.2 NuMicro™ NUC230SxxAE LQFP 64 pin

NuMicro™ NUC230/240 Datasheet

46 ] PA.2/ADC2/SCO_CLK/UART3_TXD/AD11

45[] PA.1/ADC1/SCO_RST/AD12
44[7] PA.0/ADC0/SCO_PWR

47["] PA.3/ADC3/SCO_DAT/UART3_RXD/AD10
43[] AVss

48] PA.4/ADC4/AD9

AD8/ADC5/PA5 []49
AD7/ADC6/PA.6 []50

Vrer

AVpp

AD5/ACMPO_N/PC.7
SC0_CD/AD4/ACMPO_P/PC.6
AD3/ACMP1_N/PC.15

42[7] ICE_CLK
41[] ICE_DAT

39[] PA.13/PWM1/SC2_CLK/UART5_TXD/AD14

40[] PA.12/PWMO0/SC2_DAT/UART5_RXD/AD13

38| ] PA.14/PWM2/SC2_RST/AD15

'S_MCLK/SC2_PWR

37[] PA.15/PWM3/12

AD2/ACMP1_P/PC.14 NUC230SxxAE
AD6/TMO/TMO_EXT/INT1/PB.15 LQFP 64-pin
XT1_OUT/PF.0
XT1_IN/PF.A
NRESET
Vss
Voo
PVss
CLKO/TMO/STADC/PB.8 [[64 ()

o «
ot won~ oo 2 F ¥
Oooguooguooggg
TeEEZC- 29900
- @ R
§f§ o0gggEiiit
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36[_] PC.8/SPI1_SSO0/MCLK

nCS/UART1_nCTS/PB.7

]13

35[] PC.9/SPI1_CLK

]14
Vop []15
Vss []16

LDO_CAP

34["] PC.10/SPI1_MISO0
33[] PC.11/SPI1_MOSIO

32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17

OO0 0oogooogogood

PB.9/TM1

PB.10/TM2

PB.11/TM3/PWM4

PE.5/TM1_EXT/PWM5/TM1
PC.0/SPI0_SS0/12S_LRCLK
PC.1/SPI0_CLK/I2S_BCLK
PC.2/SP10_MISO0/12S_DI
PC.3/SPI0_MOSI0/128_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/UARTO0_nRTS/TM2_EXT/ACMP0_O/TM2/nWRL
PB.1/UARTO_TXD

PB.0/UARTO_RXD

Figure 4-3 NuMicro™ NUC230SxxAE LQFP 64-pin Diagram

Dec. 30, 2014

Page 22 of 97

Revision 1.01




NuMicro™ NUC230/240 Datasheet

NUVOTON
[

4.2.1.3 NuMicro™ NUC230LxxAE LQFP 48 pin

PA.12/PWMO0/SC2_DAT/UART5_RXD
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ADC5/PA.5 [ PC.0/SPI0_SS0/I2S_LRCLK
ADC6/PA.6 [] PC.1/SPI0_CLK/I2S_BCLK
Vier [] PC.2/SPI0_MISO0/I2S_DI
AVpp [] PC.3/SPI0_MOSI0/I2S_DO
ACMPO_N/PC.7 [ PD.15/UART2_TXD/CAN1_TXD
SCO_CD/ACMPO_P/PC.6 NUC230LxxAE [] PD.14/UART2_RXD/CAN1_RXD
TMO/TMO_EXT/INT1/PB.15 LQFP 48-pin [] PD.7/CANO_TXD
XT1_OUT/PF.0 [ PD.6/CANO_RXD
XT1_IN/PF.1 [] PB.3/UARTO_nCTS/TM3_EXT/SC2_CD/TM3
nRESET [ PB.2/UARTO_nRTS/TM2_EXT/ACMPO_O/TM2
PVss [] PB.1/UARTO_TXD
CLKO/TMO/STADC/PB.8 [] PB.O/JUARTO_RXD
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Figure 4-4 NuMicro™ NUC230LxxAE LQFP 48-pin Diagram

Dec. 30, 2014 Page 23 of 97 Revision 1.01



NuMicro™ NUC230/240 Datasheet

NnUvVoToN
—

4.2.2 NuMicro™ NUC240 Pin Diagram

4.2.2.1 NuMicro™ NUC240VxxAE LQFP 100 pin
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SC1_RST/AD8/ADC5/PA5 [|76 50[] PB.9/TM1/SPI1_SS1
UART4_TXD/SC1_CLK/AD7/ADC6/PA.6 []77 49[7] PB.10/TM2/SPI0_SS1
UART4_RXD/SC1_DAT/AD6/ADC7/SPI2_SS1/PA.7 [|78 48] PB.11/TM3/PWM4
Veer []79 47[] PE.5/TM1_EXT/PWM5/TM1
AVpp []80 46[] PE.6
SPI2_SS0/PD.0 []81 45[] PC.0/SPI0_SS0/12S_LRCLK
SPI2_CLK/PD.1 []82 44[7] PC.1/SPI0_CLK/I2S_BCLK
SPI2_MISO0/PD.2 [|83 43[] PC.2/SPI0_MISO0/I2S_DI
SPI2_MOSI0/PD.3 []84 42[7] PC.3/SPI0_MOSI0/I2S_DO
SPI2_MISO1/PD.4 []85 41[7] PC.4/SPI0_MISO1
SPI2_MOSI1/PD.5 []86 40[] PC.5/SPI0_MOSI1
SC1_CD/ADS/ACMPO_N/PC.7 [[|87 NUC240VxxAE 39[] PD.15/UART2_TXD/CAN1_TXD
SCO_CD/AD4/ACMPO_P/PC.6 [|88 . 38[] PD.14/UART2_RXD/CAN1_RXD
AD3/ACMP1_N/PC.15 [|89 LQFP 100'p|n 37[] PD.7/CANO_TXD
AD2/ACMP1_P/PC.14 []90 36[] PD.6/CANO_RXD
TMO/TMO_EXT/INT1/PB.15 []91 35[] PB.3/UARTO_nCTS/TM3_EXT/SC2_CD/TM3/nWRH
XT1_OUT/PF.0 []92 34[] PB.2/UARTO_nRTS/TM2_EXT/ACMPO_O/TM2/nWRL
XT1_IN/PF.1 []93 33[] PB.1/UARTO_TXD
nRESET []94 32[] PB.O/UARTO_RXD
Vss []95 31[7] USB_D+
Voo []96 30[] USB_D-
PS2_DAT/PF.2 []97 29[] USB_VDD33_CAP
PS2_CLK/PF.3 |98 28[7] USB_VBUS
PVss []99 27[1 PE7
CLKO/TMO/STADC/PB.8 []100(7) 26[] PE8
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Figure 4-5 NuMicro™ NUC240VxxAE LQFP 100-pin Diagram
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4.2.2.2 NuMicro™ NUC240SxxAE LQFP 64 pin

NuMicro™ NUC230/240 Datasheet

46 ] PA.2/ADC2/SCO_CLK/UART3_TXD/AD11

45[] PA.1/ADC1/SCO_RST/AD12
44[7] PA.0/ADC0/SCO_PWR

47["] PA.3/ADC3/SCO_DAT/UART3_RXD/AD10
43[] AVss

48] PA.4/ADC4/AD9

AD8/ADC5/PA5 []49
AD7/ADC6/PA.6 []50

Vrer

AVpp

AD5/ACMPO_N/PC.7
SC0_CD/AD4/ACMPO_P/PC.6
AD3/ACMP1_N/PC.15

42[7] ICE_CLK
41[] ICE_DAT

39[] PA.13/PWM1/SC2_CLK/UART5_TXD/AD14

40[] PA.12/PWMO0/SC2_DAT/UART5_RXD/AD13

38| ] PA.14/PWM2/SC2_RST/AD15

'S_MCLK/SC2_PWR

37[] PA.15/PWM3/12

AD2/ACMP1_P/PC.14 NUC240SxxAE
AD6/TMO/TMO_EXT/INT1/PB.15 LQFP 64-pin
XT1_OUT/PF.0
XT1_IN/PF.A
NRESET
Vss
Voo
PVss
CLKO/TMO/STADC/PB.8 [[64 ()

o «
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Oooguooguooggg
TeEEZC- 29900
- @ R
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36[_] PC.8/SPI1_SSO0/MCLK

nCS/UART1_nCTS/PB.7

]13

35[] PC.9/SPI1_CLK

]14
Vop []15
Vss []16

LDO_CAP

34["] PC.10/SPI1_MISO0
33[] PC.11/SPI1_MOSIO

32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17

OO0 0oogooogogood

PC.0/SPI0_SS0/12S_LRCLK
PC.1/SPI0_CLK/I2S_BCLK
PC.2/SP10_MISO0/12S_DI
PC.3/SPI0_MOSI0/125_DO
PD.15/UART2_TXD/CAN1_TXD
PD.14/UART2_RXD/CAN1_RXD

PD.7/CANO_TXD

PD.6/CANO_RXD
PB.3/UARTO0_nCTS/TM3_EXT/SC2_CD/TM3/nWRH
PB.2/UARTO0_nRTS/TM2_EXT/ACMPO_O/TM2/nWRL
PB.1/UARTO_TXD

PB.0/UARTO_RXD

USB_D+

USB_D-

USB_VDD33_CAP

USB_VBUS

Figure 4-6 NuMicro™ NUC240SxxAE LQFP 64-pin Diagram
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