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1 GENERAL DESCRIPTION

The NuMicro™ NUC100 Series 32-bit microcontroller is embedded with ARM® Cortex™-MO core
for industrial control and applications that need rich communication interfaces. The Cortex™-MO0
is the newest ARM® embedded processor with 32-bit performance and at a cost equivalent to
traditional 8-bit microcontroller. The NuMicro™ NUC100 Series includes NUC100, NUC120,
NUC130 and NUC140 product lines.

The NuMicro™ NUC130 Automotive Line with CAN function is embedded with Cortex™-MO core
running up to 50 MHz with 32K/64K/128K bytes embedded flash, 4K/8K/16K bytes embedded
SRAM, and 4 Kbytes loader ROM for the ISP. The NUC130 is also equipped with Plenty of
peripheral devices, such as Timers, Watchdog Timer, RTC, PDMA, UART, SPI, I°C, I’'S, PWM
Timer, GPIO, LIN, CAN, PS/2, 12-bit ADC, Analog Comparator, Low Voltage Reset Controller and
Brown-out Detector.

The NuMicro™ NUC140 Connectivity Line with USB 2.0 full-speed and CAN functions is
embedded with Cortex™-MO core running up to 50 MHz with 32K/64K/128K bytes embedded
flash, 4K/8K/16K bytes embedded SRAM, and 4 Kbytes loader ROM for the ISP. The NUC140 is
also equipped with plenty of peripheral devices, such as Timers, Watchdog Timer, RTC, PDMA,
UART, SPI, I°C, IS, PWM Timer, GPIO, LIN, CAN, PS/2, USB 2.0 FS Device, 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
NUC100 . ° ° ° °
NUC120 ° ° . ° ° °
NUC130 . . ° ° ° ° °
NUC140 ° ° ° ° ° ° ° °

Table 1-1 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™ NUC130 Features — Automotive Line
e Core

- ARM® Cortex™-MO core running up to 50 MHz

- One 24-bit system timer

- Supports low power sleep mode

- Single-cycle 32-bit hardware multiplier

- NVIC for the 32 interrupt inputs, each with 4-levels of priority
- Serial Wire Debug supports with 2 watchpoints/4 breakpoints

e Build-in LDO for wide operating voltage ranges from 2.5 Vto 5.5V
e Flash Memory

- 32K/64K/128K bytes Flash for program code

- 4KB flash for ISP loader

- Supports In-system program (ISP) application code update

- 512 hyte page erase for flash

- Configurable data flash address and size for 128KB system, fixed 4KB data flash for
the 32KB and 64KB system

- Supports 2 wire ICP update through SWD/ICE interface

- Supports fast parallel programming mode by external programmer

e SRAM Memory

- 4K/8K/16K bytes embedded SRAM
- Supports PDMA mode

o PDMA (Peripheral DMA)

- Supports 9 channels PDMA for automatic data transfer between SRAM and
peripherals

e Clock Control

- Flexible selection for different applications
- Built-in 22.1184 MHz high speed OSC for system operation
¢ Trimmedto £ 1% at+25°C and Vpp =5V
€& Trimmedto £ 3% at-40 C ~+85 C and Vpp=2.5V ~55V
- Built-in 10 kHz low speed OSC for Watchdog Timer and Wake-up operation
- Supports one PLL, up to 50 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

e GPIO

- Four I/O modes:
€ Quasi bi-direction
€ Push-Pull output
€  Open-Drain output
€ Input only with high impendence
- TTL/Schmitt trigger input selectable
- I/0 pin configured as interrupt source with edge/level setting
- Supports High Driver and High Sink 1/0O mode

e Timer
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- Supports 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

- Support event counting function

- Support input capture function

e Watchdog Timer

- Multiple clock sources

- 8 selectable time out period from 1.6ms ~ 26.0sec (depending on clock source)
- Wake-up from Power-down or Idle mode

- Interrupt or reset selectable on watchdog time-out

e 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 wake-up function

o 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

- Up to eight 16-bit digital Capture timers (shared with PWM timers) provide eight
rising/falling capture inputs

- Supports Capture interrupt

e UART

- Upto three UART controllers

- UART ports with flow control (TXD, RXD, CTS and RTS)

- 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 PDMA mode

- Up to four sets of SPI controller

- 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

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

- Two slave/device select lines when it is used as the master, and 1 slave/device select
line when it is used as the slave

- Supports byte suspend mode in 32-bit transmission

- Supports PDMA mode

- Supports three wire, no slave select signal, bi-direction interface
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- Up to two sets of I°C device

- Master/Slave mode

- Bidirectional data transfer between masters and slaves

- Multi-master bus (no central master)

- Arbitration between simultaneously transmitting masters without corruption of serial
data on the bus

- Serial clock synchronization allows devices with different bit rates to communicate via
one serial bus

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

- Programmable clocks allow versatile rate control

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

- Interface with external audio CODEC

- Operated as either Master or Slave mode

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

- Mono and stereo audio data supported

- I°S and MSB justified data format supported

- Two 8 word FIFO data buffers are provided, one for transmit and one for receive
- Generates interrupt requests when buffer levels cross a programmable boundary
- Supports two DMA requests, one for transmit and one for receive

e PS/2 Device Controller

- Host communication inhibit and request to send detection

- Reception frame error detection

- Programmable 1 to 16 bytes transmit buffer to reduce CPU intervention
- Double buffer for data reception

- S/W override bus

e CAN20

- Supports CAN protocol version 2.0 part A and B

- Bitrates up to 1M bit/s

- 32 Message Obijects

- Each Message Object has its won 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

o EBI (External bus interface) support (100-pin and 64-pin Package Only)

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

e ADC

- 12-bit SAR ADC with 700K SPS

- 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 start by software programming or external input
- Supports PDMA mode
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¢ Analog Comparator

- Up to two analog comparator

- External input or internal band-gap voltage selectable at negative node
- Interrupt when compare result change

- Power-down wake-up

e One built-in temperature sensor with 1°C resolution
e Brown-out detector

- With 4 levels: 4.5 VI3.8 V2.7 VI2.2V
- Supports Brown-out Interrupt and Reset option

e Low Voltage Reset

- Threshold voltage levels: 2.0 V
e Operating Temperature: -40°C~85°C
e Packages:

- All Green package (RoHS)
- LQFP 100-pin / 64-pin / 48-pin
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2.2 NuMicro™ NUC140 Features — Connectivity Line
e Core

- ARM® Cortex™-MO core runs up to 50 MHz

- One 24-bit system timer

- Supports low power sleep mode

- Single-cycle 32-bit hardware multiplier

- NVIC for the 32 interrupt inputs, each with 4-levels of priority
- Serial Wire Debug supports with 2 watchpoints/4 breakpoints

e Build-in LDO for wide operating voltage ranges from 2.5 Vto 5.5V
e Flash Memory

- 32K/64K/128K bytes Flash for program code

- 4KB flash for ISP loader

- Support In-system program (ISP) application code update

- 512 bhyte page erase for flash

- Configurable data flash address and size for 128KB system, fixed 4KB data flash for
the 32KB and 64KB system

- Support 2 wire ICP update through SWD/ICE interface

- Support fast parallel programming mode by external programmer

e SRAM Memory

- 4K/8K/16K bytes embedded SRAM
- Support PDMA mode

e PDMA (Peripheral DMA)

- Support 9 channels PDMA for automatic data transfer between SRAM and peripherals
e Clock Control

- Flexible selection for different applications
- Built-in 22.1184 MHz high speed OSC for system operation
¢ Trimmedto = 1% at+25°C and Vpp =5V
¢ Trimmedto £ 3%at-40 C ~+85 C and Vpp=2.5V ~55V
- Built-in 10 kHz low speed OSC for Watchdog Timer and Wake-up operation
- Support one PLL, up to 50 MHz, for high performance system operation
- External 4~24 MHz high speed crystal input for USB and precise timing operation
- External 32.768 kHz low speed crystal input for RTC function and low power system
operation

e GPIO

- Four I/0O modes:
€ Quasi bi-direction
€  Push-Pull output
€ Open-Drain output
€ Input only with high impendence
- TTL/Schmitt trigger input selectable
- 1/O pin configured as interrupt source with edge/level setting
- Supports High Driver and High Sink I/O mode

e Timer

- Supports 4 sets of 32-bit timers with 24-bit up-timer and one 8-bit pre-scale counter
- Independent clock source for each timer
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- Provides one-shot, periodic, toggle and continuous counting operation modes
- Supports event counting function
- Supports input capture function

e Watchdog Timer
- Multiple clock sources
8 selectable time out period from 1.6ms ~ 26.0sec (depending on clock source)

- Wake-up from Power-down or Idle mode
- Interrupt or reset selectable on watchdog time-out

e RTC

- 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

e 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

e UART

- Up to three UART controllers

- UART ports with flow control (TXD, RXD, CTS and RTS)

- UARTO with 64-byte FIFO is for high speed

- UARTL1/2(optional) with 16-byte FIFO for standard device

- Support IrDA (SIR) and LIN function

- Support RS-485 9-bit mode and direction control.

- Programmable baud-rate generator up to 1/16 system clock
- Support PDMA mode

- Up to four sets of SPI controller

- 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

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

- 2 slaveldevice select lines when it is as the master, and 1 slave/device select line
when it is as the slave

- Support byte suspend mode in 32-bit transmission

- Support PDMA mode

- Support three wire, no slave select signal, bi-direction interface
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- Up to two sets of I°C device

- Master/Slave mode

- Bidirectional data transfer between masters and slaves

- Multi-master bus (no central master)

- Arbitration between simultaneously transmitting masters without corruption of serial
data on the bus

- Serial clock synchronization allows devices with different bit rates to communicate via
one serial bus

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

- Programmable clocks allow versatile rate control

- Support multiple address recognition (four slave addresses with mask option)

- Interface with external audio CODEC

- Operated as either Master or Slave mode

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

- Mono and stereo audio data supported

- I°S and MSB justified data format supported

- Two 8 word FIFO data buffers are provided, one for transmit and one for receive
- Generates interrupt requests when buffer levels cross a programmable boundary
- Support two DMA requests, one for transmit and one for receive

e CANZ20

- Supports CAN protocol version 2.0 part A and B

- Bitrates up to 1M bit/s

- 32 Message Objects

- Each Message Object has its won identifier mask

- Programmable FIFO mode (concatenation of Message Object)

- Maskable interrupt

- Disabled Automatic Re-transmission mode for Time Triggered CAN applications
- Support power down wake-up function

e PS/2 Device Controller

- Host communication inhibit and request to send detection

- Reception frame error detection

- Programmable 1 to 16 bytes transmit buffer to reduce CPU intervention
- Double buffer for data reception

- S/W override bus

e USB 2.0 Full-Speed Device

- One set of USB 2.0 FS Device 12Mbps

- On-chip USB Transceiver

Provide 1 interrupt source with 4 interrupt events

Support Control, Bulk In/Out, Interrupt and Isochronous transfers
Auto suspend function when no bus signaling for 3 ms

- Provide 6 programmable endpoints

- Include 512 Bytes internal SRAM as USB buffer

Provide remote wake-up capability

o EBI (External bus interface) support (100-pin and 64-pin Package Only)
- Accessible space: 64KB in 8-bit mode or 128KB in 16-bit mode

- Support 8-/16-bit data width
- Support byte write in 16-bit data width mode
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- 12-bit SAR ADC with 700K SPS

- 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 start by software programming or external input
- Support PDMA Mode

e Analog Comparator

- Up to two analog comparators

- External input or internal band-gap voltage selectable at negative node
- Interrupt when compare result change

- Power down wake-up

e One built-in temperature sensor with 1°C resolution
e Brown-out detector

- With 4 levels: 4.5 V/3.8 V/2.7 V2.2V
- Support Brown-out Interrupt and Reset option

e Low Voltage Reset

- Threshold voltage levels: 2.0 V
e Operating Temperature: -40°C~85°C
e Packages:

- All Green package (RoHS)
- LQFP 100-pin / 64-pin / 48-pin
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3 PARTS INFORMATION LIST AND PIN CONFIGURATION
3.1 NuMicro™ NUC130 Products Selection Guide

3.1.1 NuMicro™ NUC130 Automotive Line Selection Guide

ISP Connectivity
Part number |APROM| RAM DEE Loader l[e] Timer I’S|Comp. |PWM | ADC |RTC |EBI 1P Package
Flash 2 ICP
ROM UART| SPI | FC |USB | LIN |CAN
NUC130LCICN| 32KB | 4 KB 4 KB 4KB |upto35|4x32-bit| 3 1 2 - 2 1 1 1 4 |8x12-bit| v - v | LQFP48
NUC130LD2CN| 64 KB | 8 KB 4 KB 4 KB |upto35|4x32-bit| 3 1 2 - 2 1 1 1 4 |8x12-bit| v - v | LQFP48
NUC130LE3CN | 128 KB |16 KB | Definable | 4 KB |upto 35|4x32-bit| 3 1 2 - 2 1 1 1 4 |8x12-bit| v - v | LQFP48
NUC130RCICN| 32KB | 4 KB 4 KB 4 KB |upto49|4x32-bit| 3 2 2 - 2 1 1 2 6 |8xl12-bit| v \Y v | LQFP64
NUC130RD2CN| 64 KB | 8 KB 4 KB 4 KB |up to 49 | 4x32-bit 3 2 2 - 2 1 1 2 6 8x12-bit| v \ v | LQFP64
NUC130RE3CN | 128 KB |16 KB | Definable | 4 KB |up to 49 |4x32-bit| 3 2 2 - 2 1 1 2 6 |8xl12-bit| v \Y v | LQFP64
NUC130VE3CN | 128 KB |16 KB | Definable | 4 KB |up to 80 |4x32-bit| 3 4 2 - 2 1 1 2 8 |8xl12-bit| v \Y v | LQFP100
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3.2 NuMicro™ NUC140 Products Selection Guide

3.2.1 NuMicro™ NUC140 Connectivity Line Selection Guide

CPU core

1. Cortex-MO
5/7: ARM7
9: ARM9

Function

0: Advance Line

2: USB Line

3: Automotive Line
4: Connectivity Line

Package Type

5 ISP Connectivity &
Part number |APROM| RAM ata || sader l{e] Timer I’S| Comp.|PWM | ADC |[RTC |EBI Package
Flash N ICP
ROM UART| SPI | IP°C |USB| LIN [CAN
NUCI140LCICN| 32KB | 4KB| 4KB | 4KB |upto31|4x32-bit| 2 1 2 1 2 1|1 1 4 |8xa2-bit| v | - | v | LQFP48
NUC140LD2CN| 64KB | 8KB| 4KB | 4KB |upto31|4x32-bit| 2 1 2 1 2 1|1 1 4 |8xa2-bit| v | - | v | LQFP48
NUC140LE3CN| 128 KB |16 KB | Definable | 4 KB |upto 31 |4x32-bit| 2 1 2 1 2 1|1 1 4 |8xa2-bit| v | - | v | LQFP48
NUC140RCICN| 32KB |4KB| 4KB | 4KB |upto45|4x32-bit| 3 2 2 1 2 1|1 2 4 |8xa2-bit| v | v | v | LQFP64
NUC140RD2CN| 64KB | 8KB | 4KB | 4KB |upto45|4x32-bit| 3 2 2 1 2 1|1 2 4 |8xa2-bit| v | v | v | LQFP64
NUC140RE3CN| 128 KB |16 KB | Definable | 4 KB |up to 45 | 4x32-bit| 3 2 2 1 2 1|1 2 4 |8xa2-bit| v | v | v | LQFP64
NUC140VE3CN| 128 KB |16 KB | Definable| 4 KB |up to 76 |4x32-bit| 3 4 | 2 1 2 1|1 2 8 |8xt2-hit| v | v | v |LQFP100
ARM-Based
32-bit Microcontroller Temperature

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

Reserve

RAM Size

1: 4K
2: 8K
3: 16K

APROM Size

Y: QFN 36
L: LQFP 48
R: LQFP 64
V: LQFP 100

A: 8K
B: 16K
C: 32K
D: 64K
E: 128K

Figure 3-1 NuMicro™ NUC100 Series Selection Code
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3.3 Pin Configuration

3.3.1 NuMicro™ NUC130/NUC140 Pin Diagram
3.3.1.1 NuMicro NUC130 LQFP 100 pin

X
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X e =
s 2 F ¢ oaoao@
292238 Sifzgesss:
TLEE _E5228538588¢8:
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ADS/ADC5/PA5 []76 50[] PB.9/TM1/SPISS11
AD7/ADC6/PA6 []77 49[7] PB.10/TM2/SPISSO01
AD6/ADC7/SPISS21/PA.7 []78 48[ PB.11/TM3/PWM4
Veer []79 477 PE.5/PWMS/T1EX
AVpp [|80 46[] PE.6
SPISS20/PD.0 []81 457 PC.0/SPISS00/12SLRCLK
SPICLK2/PD.1 []82 44[7] PC.1/SPICLKO/I2SBCLK
MISO20/PD.2 [83 43[7] PC.2/MISO00/12SDI
MOSI20/PD.3 [|84 42[7] PC.3/MOSI00/12SDO
MISO21/PD.4 [85 417 PC.4/MISO01
MOSI21/PD.5 [|86 40[7] PC.5MOSI01
AD5/CPNO/PC.7 []87 NUC130VxxCN 39[] PD.15/TXD2
AD4/CPPO/PC.6 []88 - 38[7] PD.14/RXD2
AD3/CPN1/PC.15 []89 LQFP 100-pln 37[] PD.7/CANTXO
AD2/CPP1/PC.14 [|90 36[7] PD.6/CANRXO
TOEX/NT1/PB.15 []91 35[7] PB.3/CTSO/NWRHIT3EX
XT1_OUT []92 34[7] PB.2/RTSO/NWRL/T2EX
XT1_IN []93 33[] PB.1/TXDO
/RESET []94 32[] PB.O/RXDO
Vss []95 31[] PE7
Voo []96 30[] PE.8
PS2DAT []97 29[ PE9
PS2CLK []98 28[7 PE.10
PVss []99 27[7 PE.11
STADC/TMO/PB.8 []100() 26[7 PE.12
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Figure 3-2 NuMicro™ NUC130 LQFP 100-pin Assignment
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3.3.1.2 NuMicro NUC130 LQFP 64 pin
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AD8/ADC5/PA5 [49 32[7] PB.9/TM1
AD7/ADC6/PA.6 []50 31 PB.10/TM2
ADB/ADC7/PA.7 [|51 30[] PB.11/TM3/PWM4
AVpp []52 29[] PE.5/PWMS5/T1EX
AD5/CPNO/PC.7 []53 28] PC.0/SPISS00/12SLRCLK
AD4/CPPO/PC.6 []|54 27[7] PC.1/SPICLK0/I2SBCLK
AD3/CPN1/PC.15 []55 26[] PC.2/MIS000/12SDI
AD2/CPP1/PC.14 [|56 NUC130RxxCN 25[7] PC.3/MOSI00/12SDO
TOEX/INT1/PB.15 []57 LQFP 64-pin 24[7] PD.15/TXD2
XT1_OUT []58 23[7] PD.14/RXD2
XT1_IN []59 22[7] PD.7/CANTX0
/RESET []60 21[7] PD.6/CANRX0
Vss []61 20[] PB.3/CTSO/NWRH/T3EX
Voo []62 19[7] PB.2/RTSO/NWRL/T2EX
PVss []63 18] PB.1/TXDO
STADC/TMO/PB.8 []64 (O) 17[] PB.O/RXDO
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Figure 3-3 NuMicro™ NUC130 LQFP 64-pin Assignment
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3.3.1.3 NuMicro NUC130 LQFP 48 pin
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ADC5/PA.5 []37 24[] PC.0/SPISS00/I2SLRCLK
ADC6/PA.6 [ ]38 23[] PC.1/SPICLK0/I2SBCLK
ADC7/PA.7 []39 22[] PC.2/MISO00/12SDI
AVpp []40 21[] PC.3/MOSI00/12SDO
CPNO/PC.7 []41 20[] PD.15/TXD2
CPPO/PC.6 [ |42 NUC130LxxCN 19[] PD.14/RXD2
TOEX/INT1/PB.15 [ 43 LQFP 48-pin 18[] PD.7/CANTXO0
XT1_OUT []44 17[] PD.6/CANRXO
XT1_IN []45 16[] PB.3/CTSO/T3EX
/RESET [ |46 15[] PB.2/RTSO/T2EX
PVss [[47 14[] PB.1/TXDO
STADC/TMO/PB.8 []48 () 13[] PB.0/RXDO
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Figure 3-4 NuMicro™ NUC130 LQFP 48-pin Assignment
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3.3.1.4 NuMicro NUC140 LQFP 100 pin
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AD8/ADC5/PA.5 [|76 50[] PB.9/SPISS11/TM1
AD7/ADC6/PA.6 [|77 49[] PB.10/SPISS01/TM2
ADG/ADC7/SPISS21/PA.7 []78 48[] PB.11/TM3/PWM4
Veer []79 47[] PE.5/PWMS5/T1EX
AVpp []80 46[] PE6
SPISS20/PD.0 [[[81 45[7] PC.0/SPISS00/I2SLRCLK
SPICLK2/PD.1 []82 44[7] PC.1/SPICLKO0/I2SBCLK
MISO20/PD.2 []83 43[7] PC.2/MISO00/12SDI
MOSI20/PD.3 []84 42[] PC.3/MOSI00/12SDO
MISO21/PD.4 []85 41[] PC.4/MISO01
MOSI21/PD.5 []86 40[] PC.5/MOSI01
ADS5/CPNO/PC.7 []87 NUC140VxxCN 39[] PD.15/TXD2
AD4/CPPO/PC.6 [ ]88 . 38[] PD.14/RXD2
AD3/CPN1/PC.15 [89 LQFP 100-pin 37[7 PD.7ICANTX0
AD2/CPP1/PC.14 [|90 36[] PD.6/CANRX0
TOEX/INT1/PB.15 [|91 35[] PB.3/CTSO/NWRH/T3EX
XT1_OUT []92 34[7] PB.2/RTSO/NWRL/T2EX
XT1_IN []93 33[] PB.1/TXDO
/RESET []94 32[] PB.O/RXDO
Vss []95 31[] D+
Voo []96 30[] D-
PS2DAT [|97 29[ Vooss
PS2CLK []98 28[] Veus
PVss []99 27 PE.7
STADC/TM0/PB.8 1000 26[] PE.8
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Figure 3-5 NuMicro™ NUC140 LQFP 100-pin Assignment
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3.3.1.5 NuMicro NUC140 LQFP 64 pin
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AD8/ADC5/PA.5 [|49 32[] PC.0/SPISS00/I2SLRCLK
AD7/ADC6/PA.6 []50 31[] PC.1/SPICLKO0/I2SBCLK
AD6/ADC7PA.7 []51 30[] PC.2/MISO00/12SDI
AVpp []52 29[ PC.3/MOSI00/12SDO
ADS5/CPNO/PC.7 [|53 28] PD.15/TXD2
AD4/CPPO/PC.6 [|54 27[] PD.14/RXD2
AD3/CPN1/PC.15 []55 26[] PD.7/CANTX0
AD2/CPP1/PC.14 [|56 NUC14ORXXCN 25[] PD.6/CANRXO
TOEX/INT1/PB.15 [|57 LQFP 64_p|n 24[7] PB.3/CTSO/nWRH/T3EX
XT1_OUT []58 23[] PB.2/RTSO/nWRL/T2EX
XT1_IN []59 22[] PB.1/TXD0
/RESET [|60 21[] PB.0/RXD0O
Vss []61 20[] D+
Voo []62 19[] D-
PVss []63 18] Vppas
STADC/TMO/PB.8 [|64 O 17 Vaus
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Figure 3-6 NuMicro™ NUC140 LQFP 64-pin Assignment
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3.3.1.6 NuMicro NUC140 LQFP 48 pin
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ADC5/PA5 []37 24[] PC.0/SPISS00/I2SLRCLK
ADC6/PA.6 []38 23[] PC.1/SPICLK0/I2SBCLK
ADC7/PA.7 []39 22[] PC.2/MISO00/I12SDI
AVpp []40 21[] PC.3/MOSI00/12SDO
CPNO/PC.7 []41 20[] PD.7/CANTX0
CPPO/PC.6 [ |42 NUC140LxxCN 19[] PD.6/CANRXO
TOEX/INT1/PB.15 [ 43 LQFP 48-pin 18[] PB.1/TXDO
XT1_OUT [44 17[] PB.O/RXDO
XT1_IN []45 16[] D+
/RESET []46 15[] D-
PVss [47 14[] Vopss
STADC/TMO/PB.8 []48 (O) 13 Vaus
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Figure 3-7 NuMicro™ NUC140 LQFP 48-pin Assignment
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3.4 Pin Description

3.4.1 NuMicro™ NUC130/NUC140 Pin Description
3.4.1.1 NuMicro ™NUC130 Pin Description

Pin No.
LQFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin
1 PE.15 I/O  |Digital GPIO pin
2 PE.14 I/O  |Digital GPIO pin
3 PE.13 I/O  |Digital GPIO pin
PB.14 I/0O  |Digital GPIO pin
4 1 /INTO I /INTO: External interruptl input pin
SPISS31 I/0  |SPISS31: SPI3 2™ slave select pin
PB.13 I/O  |Digital GPIO pin
5 2 CPO1 o Comparatorl output pin
AD1 I/0  |EBI Address/Data bus bitl
PB.12 /O  |Digital GPIO pin
CPOO 0] ComparatorO output pin
° ° ! CLKO O Frequency Divider output pin
ADO I/O  |EBI Address/Data bus bit0
7 4 2 X320 O External 32.768 kHz low speed crystal output pin
8 5 3 X32I I External 32.768 kHz low speed crystal input pin
PA.11 I/O |Digital GPIO pin
9 6 ! 12C1SCL /0 |12C1SCL: I°C1 clock pin
nRD 0] EBI read enable output pin
PA.10 /O  |Digital GPIO pin
10 7 ° I2C1SDA 1/0 I2C1SDA: I°C1 data /O pin
nWR o EBI write enable output pin
PA.9 I/O  |Digital GPIO pin
11 8 6
12C0SCL /0 |12C0SCL: I°CO clock pin
PA.8 I/O  |Digital GPIO pin
12 9 7
I2COSDA /0 |I2COSDA: I°CO data /O pin
13 PD.8 I/O  |Digital GPIO pin
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Pin No.
LOFP | LOFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin
SPISS30 /0 |SPISS30: SPI3 slave select pin

PD.9 I/O  |Digital GPIO pin

H SPICLK3 /O |SPICLK3: SPI3 serial clock pin
PD.10 I/O  |Digital GPIO pin

o MISO30 /O |[MISO30: SPI3 MISO (Master In, Slave Out) pin
PD.11 /O |Digital GPIO pin

10 MOSI30 I/O  |MOSI30: SPI3 MOSI (Master Out, Slave In) pin
PD.12 I/O  |Digital GPIO pin

o MISO31 I/0  [MISO31: SPI3 2™ MISO (Master In, Slave Out) pin
PD.13 I/O  |Digital GPIO pin

18 MOSI31 /0 |MOSI31: SPI3 2™ MOSI (Master Out, Slave In) pin
PB.4 I/O  |Digital GPIO pin

19 10 8
RXD1 I RXD1: Data receiver input pin for UART1
PB.5 I/O  |Digital GPIO pin

20 11 9
TXD1 o TXD1: Data transmitter output pin for UART1
PB.6 I/O |Digital GPIO pin

21 12 RTS1 O RTS1: Request to Send output pin for UART1
ALE o EBI address latch enable output pin
PB.7 I/O |Digital GPIO pin

22 13 CTS1 I CTS1: Clear to send input pin for UART1
nCs (0] EBI chip select enable output pin

23 14 10 LDO P [LDO output pin

o4 15 11 Voo p ﬁﬁ\ll_vzl;]zu;glﬁlaflofzzcoﬁgﬁrts and LDO source for internal

25 16 12 Vss P Ground

26 PE.12 I/O  |Digital GPIO pin

27 PE.11 I/O  |Digital GPIO pin

28 PE.10 I/O  |Digital GPIO pin

29 PE.9 I/O  |Digital GPIO pin

30 PE.8 I/0O  |Digital GPIO pin
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Pin No.
LOFP | LOFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin
31 PE.7 I/O  |Digital GPIO pin
PB.O I/O  |Digital GPIO pin
32 17 13
RXDO I RXDO: Data receiver input pin for UARTO
PB.1 I/O  |Digital GPIO pin
33 18 14
TXDO o TXDO: Data transmitter output pin for UARTO
PB.2 /O |Digital GPIO pin
RTSO o RTSO0: Request to Send output pin for UARTO
34 19 15
nWRL o EBI low byte write enable output pin
T2EX I Timer2 external capture input pin
PB.3 I/O  |Digital GPIO pin
CTSO I CTSO: Clear to Send input pin for UARTO
35 20 16
nWRH 0] EBI high byte write enable output pin
T3EX I Timer3 external capture input pin
PD.6 I/O  |Digital GPIO pin
36 21 17
CANRXO I CAN BusO0 RX Input
PD.7 I/O  |Digital GPIO pin
37 22 18
CANTXO @) CAN Bus0 TX Output
PD.14 /O |Digital GPIO pin
38 23 19
RXD2 I RXD2: Data receiver input pin for UART2
PD.15 I/O  |Digital GPIO pin
39 24 20
TXD2 o TXD2: Data transmitter output pin for UART2
PC.5 I/O  |Digital GPIO pin
40
MOSI01 I/0  |MOSI01: SPI0 2" MOSI (Master Out, Slave In) pin
PC.4 I/O  |Digital GPIO pin
41
MISO01 I/0  |MISOO01: SPI0 2™ MISO (Master In, Slave Out) pin
PC.3 I/O  |Digital GPIO pin
42 25 21 MOSIO00 /O |[MOSI00: SPI0 MOSI (Master Out, Slave In) pin
12SDO O  [I12SDO: I°S data output
PC.2 I/O  |Digital GPIO pin
43 26 22
MISOO00 /O |[MISOO00: SPI0 MISO (Master In, Slave Out) pin
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Pin No.
LOFP | LOFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin
12SDI | |12SDI: I’S data input
PC.1 I/O |Digital GPIO pin
44 27 23 SPICLKO /O |SPICLKO: SPIO serial clock pin
[2SBCLK I/0  [I2SBCLK: IS bit clock pin
PC.0 I/O  |Digital GPIO pin
45 28 24 SPISS00 /O |SPISS00: SPIO slave select pin
I2SLRCLK I/0  |I12SLRCLK: I°S left right channel clock
46 PE.6 I/O  |Digital GPIO pin
PE.5 I/O  |Digital GPIO pin
47 29 PWM5 /O |PWM5: PWM output/Capture input
T1EX I Timerl external capture input
PB.11 I/O  |Digital GPIO pin
48 30 T™3 /O |TM3: Timer3 event counter input / toggle output
PWM4 /0 |PWM4: PWM output/Capture input
PB.10 I/O  |Digital GPIO pin
49 o T™M2 /O |TM2: Timer2 event counter input / toggle output
SPISS01 I/0  |SPISS01: SPI0 2™ slave select pin
PB.9 I/O  |Digital GPIO pin
50 %2 ™1 /O |TM1: Timerl event counter input / toggle output
SPISS11 I/0  |SPISS11: SPI1 2™ slave select pin
51 PE.4 I/0O  |Digital GPIO pin
52 PE.3 I/O  |Digital GPIO pin
53 PE.2 I/O  |Digital GPIO pin
PE.1 /O  |Digital GPIO pin
> PWM7 /1O |PWM7: PWM output/Capture input
PE.O I/O  |Digital GPIO pin
> PWM6 /O |PWM6: PWM output/Capture input
PC.13 I/O  |Digital GPIO pin
> MOSI11 I/0  |[MOSI11: SPI1 2™ MOSI (Master Out, Slave In) pin
57 PC.12 I/O  |Digital GPIO pin
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Pin No.
LOFP | LOFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin
MISO11 /0 |MISO11: SPI1 2™ MISO (Master In, Slave Out) pin
PC.11 I/O  |Digital GPIO pin
58 33
MOSI10 /O |[MOSI10: SPI1 MOSI (Master Out, Slave In) pin
PC.10 I/O  |Digital GPIO pin
59 34
MISO10 /O |MISO10: SPI1 MISO (Master In, Slave Out) pin
PC.9 /O |Digital GPIO pin
60 35
SPICLK1 /O |SPICLK1: SPI1 serial clock pin
PC.8 /O |Digital GPIO pin
61 36 SPISS10 /0 |SPISS10: SPI1 slave select pin
MCLK @] EBI clock output
PA.15 I/O |Digital GPIO pin
62 37 25 PWM3 /O |PWM3: PWM output/Capture input
I2SMCLK @) I2SMCLK: IS master clock output pin
PA.14 /O  |Digital GPIO pin
63 38 26 PWM2 /O |PWM2: PWM output/Capture input
AD15 /O |EBI Address/Data bus bit15
PA.13 /O |Digital GPIO pin
64 39 27 PWM1 /O |PWM1: PWM output/Capture input
AD14 I/0  |EBI Address/Data bus bit14
PA.12 I/O  |Digital GPIO pin
65 40 28 PWMO /O |PWMO: PWM output/Capture input
AD13 I/O  |EBI Address/Data bus bit13
66 41 29 ICE_DAT /O  |Serial Wired Debugger Data pin
67 42 30 ICE_CK I Serial Wired Debugger Clock pin
68 Vv = Power supply for I/O ports and LDO source for internal
bo PLL and digital circuit
69 Vss P Ground
70 43 31 AVss AP |Ground Pin for analog circuit
PA.O /O  |Digital GPIO pin
71 44 32
ADCO Al ADCO: ADC analog input
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Pin No.
LOFP | LOFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin

PA.1 I/O  |Digital GPIO pin

72 45 33 ADC1 Al |ADC1: ADC analog input
AD12 I/0  |EBI Address/Data bus bit12
PA.2 I/O  |Digital GPIO pin

73 46 34 ADC2 Al |ADC2: ADC analog input
AD11 I/0  |EBI Address/Data bus bit11l
PA.3 I/O  |Digital GPIO pin

74 47 35 ADC3 Al ADC3: ADC analog input
AD10 I/O0  |EBI Address/Data bus bit10
PA.4 I/O  |Digital GPIO pin

75 48 36 ADC4 Al |ADC4: ADC analog input
AD9 I/0  |EBI Address/Data bus bit9
PA.5 I/O  |Digital GPIO pin

76 49 37 ADC5 Al |ADC5: ADC analog input
AD8 I/O  |EBI Address/Data bus bit8
PA.6 I/O |Digital GPIO pin

77 50 38 ADC6 Al |ADC6: ADC analog input
AD7 I/O  |EBI Address/Data bus bit7
PA.7 I/O  |Digital GPIO pin
ADC7 Al ADC7: ADC analog input

78 51 39

SPISS21 I/0  |SPISS21: SPI2 2™ slave select pin

ADG6 I/O  |EBI Address/Data bus bit6

79 VREF AP  |Voltage reference input for ADC

80 52 40 AVbp AP |Power supply for internal analog circuit
PD.O I/O  |Digital GPIO pin

o SPISS20 /O |SPISS20: SPI2 slave select pin
PD.1 I/O  |Digital GPIO pin

®2 SPICLK2 I/0  |SPICLK2: SPI2 serial clock pin
PD.2 I/O  |Digital GPIO pin

% MISO20 /O |[MISO20: SPI2 MISO (Master In, Slave Out) pin

Aug 04, 2013 Page 34 of 573 Revision V2.05



NuMicro™ NUC130/NUC140 Technical Reference Manual

NnuvoToN
aas—_—_—_—_—_—_—_—5rGv-_—_—_—_—_—_—_—

Pin No.
LOFP | LOFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin
PD.3 I/O  |Digital GPIO pin
o MOSI20 /O |[MOSI20: SPI2 MOSI (Master Out, Slave In) pin
PD.4 /O  |Digital GPIO pin
% MISO21 I/0  [MISO21: SPI2 2™ MISO (Master In, Slave Out) pin
PD.5 I/O  |Digital GPIO pin
% MOSI21 I/0  |[MOSI21: SPI2 2™ MOSI (Master Out, Slave In) pin
PC.7 I/O  |Digital GPIO pin
87 53 41 CPNO Al CPNO: Comparator0 Negative input pin
AD5 I/O  |EBI Address/Data bus bit5
PC.6 I/O  |Digital GPIO pin
88 54 42 CPPO Al CPPO: ComparatorO Positive input pin
AD4 I/O  |EBI Address/Data bus bit4
PC.15 I/O  |Digital GPIO pin
89 55 CPN1 Al CPN1: Comparatorl Negative input pin
AD3 I/0  |EBI Address/Data bus bit3
PC.14 I/O |Digital GPIO pin
90 56 CPP1 Al CPP1: Comparatorl Positive input pin
AD2 I/O0  |EBI Address/Data bus bit2
PB.15 I/O |Digital GPIO pin
91 57 43 /INT1 I /INT1: External interruptO input pin
TOEX I TimerO external capture input
92 58 44 XT1_OUT o External 4~24 MHz high speed crystal output pin
93 59 45 XT1_IN I External 4~24 MHz high speed crystal input pin
s | s | s | meser | 1 [Stemal et oy st oo s o ese
95 61 Vss P Ground
9% 62 Voo p ﬁﬁ\ll_virnzuc?igli{afloéil!é(jifons and LDO source for internal
97 PS2DAT /O  |PS/2 Data pin
98 PS2CLK /O |PS/2 clock pin
99 63 47 PVss P PLL Ground
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Pin No.
LOFP | LOFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin
PB.8 I/O  |Digital GPIO pin
100 64 48 STADC I STADC: ADC external trigger input.
TMO /O |TMO: TimerO event counter input / toggle output

Note: Pin Type: | = Digital Input, O = Digital Output; Al = Analog Input; P = Power Pin; AP = Analog Power
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3.4.1.2 NuMicro ™NUC140 Pin Description

Pin No.
LQFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin

1 PE.15 1/0 Digital GPIO pin

2 PE.14 I/O  |Digital GPIO pin

3 PE.13 I/O  |Digital GPIO pin
PB.14 I/O  |Digital GPIO pin

4 1 /INTO I /INTO: External interruptl input pin
SPISS31 I/0  |SPISS31: SPI3 2™ slave select pin
PB.13 I/O  |Digital GPIO pin

5 2 CPO1 0] Comparatorl output pin
AD1 I/lO  |EBI Address/Data bus bitl
PB.12 I/O  |Digital GPIO pin
CPOO 0] ComparatorO output pin

6 3 1
CLKO 0] Frequency Divider output pin
ADO 110 EBI Address/Data bus bit0

7 4 2 X320 o External 32.768 kHz low speed crystal output pin

8 5 3 X321 I External 32.768 kHz low speed crystal input pin
PA.11 I/O  |Digital GPIO pin

9 6 ¢ I2C1SCL I/10 12C1SCL: I°C1 clock pin
nRD o EBI read enable output pin
PA.10 1/0 Digital GPIO pin

10 7 ° I2C1SDA /0 |12C1SDA: I’C1 data I/O pin
nWR 0] EBI write enable output pin
PA.9 1/0 Digital GPIO pin

11 8 6
I2C0SCL 1/0 I2COSCL: I*CO clock pin
PA.8 I/O  |Digital GPIO pin

12 9 7
I2COSDA /0 |12COSDA: I°CO data I/O pin
PD.8 I/O  |Digital GPIO pin

s SPISS30 1/0 SPISS30: SPI3 slave select pin
PD.9 I/O  |Digital GPIO pin

H SPICLK3 1/0 SPICLK3: SPI3 serial clock pin
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Pin No.
LOFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin

PD.10 1/10 Digital GPIO pin

o MISO30 1/0 MISO30: SPI3 MISO (Master In, Slave Out) pin
PD.11 1/0 Digital GPIO pin

0 MOSI30 I/10 MOSI30: SPI3 MOSI (Master Out, Slave In) pin
PD.12 I/O  |Digital GPIO pin

o MISO31 1/0 MISO31: SPI3 2" MISO (Master In, Slave Out) pin
PD.13 I/O  |Digital GPIO pin

18 MOSI31 1/0 MOSI31: SPI3 2" MOSI (Master Out, Slave In) pin
PB.4 1/0 Digital GPIO pin

19 10 8
RXD1 I RXD1: Data receiver input pin for UART1
PB.5 I/O  |Digital GPIO pin

20 11 9
TXD1 o TXD1: Data transmitter output pin for UART1
PB.6 I/0 Digital GPIO pin

21 12 RTS1 o RTS1: Request to Send output pin for UART1
ALE o EBI address latch enable output pin
PB.7 I/O  |Digital GPIO pin

22 13 CTs1 I CTS1: Clear to Send input pin for UART1
ncCs o EBI chip select enable output pin

23 14 10 |LDO P LDO output pin

24 15 11 Voo p Eﬁtvzzzuci)igli}[/aiofzzgiggrts and LDO source for internal

25 16 12 |Vss P Ground

26 PE.8 I/O  |Digital GPIO pin

27 PE.7 I/0  |Digital GPIO pin

28 17 13 VBus USB |POWER SUPPLY: From USB Host or HUB.

29 18 14 VD33 USB |Internal Power Regulator Output 3.3 V Decoupling Pin

30 19 15 |D- USB |USB Differential Signal D-

31 20 16 |D+ USB |USB Differential Signal D+
PB.O I/O  |Digital GPIO pin

32 21 17
RXDO I RXDO0: Data receiver input pin for UARTO
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Pin No.
LOFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin

PB.1 I/O  |Digital GPIO pin

33 22 18
TXDO O TXDO: Data transmitter output pin for UARTO
PB.2 1/0 Digital GPIO pin
RTSO o RTSO: Request to Send output pin for UARTO

34 23
nWRL o EBI low byte write enable output pin
T2EX I Timer2 external capture input pin
PB.3 I/O  |Digital GPIO pin
CTSO I CTSO: Clear to Send input pin for UARTO

35 24
nWRH 0] EBI high byte write enable output pin
T3EX I Timer3 external capture input pin
PD.6 I/O  |Digital GPIO pin

36 25 19
CANRXO I CAN Bus0 RX Input
PD.7 I/O  |Digital GPIO pin

37 26 20
CANTXO o CAN Bus0 TX Output
PD.14 1/0 Digital GPIO pin

38 27
RXD2 I RXD2: Data receiver input pin for UART2
PD.15 1/0 Digital GPIO pin

39 28
TXD2 0] TXD2: Data transmitter output pin for UART2
PC.5 1/0 Digital GPIO pin

40
MOSI01 1/0 MOSI01: SPI0 2" MOSI (Master Out, Slave In) pin
PC.4 1/0 Digital GPIO pin

41
MISO01 1/0 MISO01: SPI0 2™ MISO (Master In, Slave Out) pin
PC.3 I/O  |Digital GPIO pin

42 29 21 |MOSI00 /O |MOSI00: SPI0O MOSI (Master Out, Slave In) pin
12SDO O  |I2SDO: I°S data output
PC.2 I/O  |Digital GPIO pin

43 30 22 |MISOO00 /O |MISOO00: SPI0 MISO (Master In, Slave Out) pin
12SDI [ 12SDI: I’S data input
PC.1 1/0 Digital GPIO pin

44 31 23
SPICLKO I/O  |SPICLKO: SPIO serial clock pin
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Pin No.
LOFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin

I2SBCLK 1/0 I2SBCLK: I°S bit clock pin
PC.0 I/O  |Digital GPIO pin

45 32 24  |SPISS00 1/0 SPISS00: SPIO slave select pin
I2SLRCLK I/0 I2SLRCLK: I°S left right channel clock

46 PE.6 I/O  |Digital GPIO pin
PE.5 I/O  |Digital GPIO pin

47 PWM5 /O |PWMS5: PWM output/Capture input
T1EX I Timerl external capture input pin
PB.11 1/0 Digital GPIO pin

48 TM3 1/0 TMS3: Timer3 event counter input / toggle output
PWM4 1/0 PWM4: PWM output/Capture input
PB.10 I/0 Digital GPIO pin

49 T™M2 1/0 TM2: Timer2 event counter input / toggle output
SPISS01 I/0 SPISS01: SPI0 2™ slave select pin
PB.9 I/0 Digital GPIO pin

50 T™M1 /O |TM1: Timerl event counter input / toggle output
SPISS11 I/0  |SPISS11: SPI1 2™ slave select pin

51 PE.4 I/lO  |Digital GPIO pin

52 PE.3 I/l0  |Digital GPIO pin

53 PE.2 I/O  |Digital GPIO pin
PE.1 I/O  |Digital GPIO pin

> PWM7 /0 |PWM7: PWM output/Capture input
PE.O I/O  |Digital GPIO pin

% PWM6 1/0 PWM6: PWM output/Capture input
PC.13 I/O  |Digital GPIO pin

> MOSI11 /0 MOSI11: SPI1 2™ MOSI (Master Out, Slave In) pin
PC.12 1/0 Digital GPIO pin

> MISO11 1/0 MISO11: SPI1 2™ MISO (Master In, Slave Out) pin

58 33 PC.11 1/0 Digital GPIO pin
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Pin No.
LOFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin

MOSI10 /O |MOSI10: SPI1 MOSI (Master Out, Slave In) pin
PC.10 I/O  |Digital GPIO pin

59 34
MISO10 1/0 MISO10: SPI1 MISO (Master In, Slave Out) pin
PC.9 I/O  |Digital GPIO pin

60 35
SPICLK1 1/0 SPICLK1: SPI1 serial clock pin
PC.8 1/0 Digital GPIO pin

61 36 SPISS10 I/0 SPISS10: SPI1 slave select pin
MCLK o EBI clock output
PA.15 1/0 Digital GPIO pin

62 37 25 |PWM3 1/0 PWM3: PWM output/Capture input
2SMCLK O I2SMCLK: I°S master clock output pin
PA.14 I/O  |Digital GPIO pin

63 38 26 |PWM2 1/0 PWM2: PWM output/Capture input
AD15 I/0 EBI Address/Data bus bit15
PA.13 I/0 Digital GPIO pin

64 39 27 |PWM1 1/0 PWM1: PWM output/Capture input
AD14 1/0 EBI Address/Data bus bit14
PA.12 1/0 Digital GPIO pin

65 40 28 |PWMO 1/0 PWMO: PWM output/Capture input
AD13 /0 EBI Address/Data bus bit13

66 41 29 ICE_DAT 1/0 Serial Wired Debugger Data pin

67 42 30 ICE_CK I Serial Wired Debugger Clock pin

Power supply for I/O ports and LDO source for internal

68 Voo P PLL and digital circuit

69 Vss P Ground

70 43 31 |AVss AP |Ground Pin for analog circuit
PA.O I/0 Digital GPIO pin

71 44 32
ADCO Al ADCO: ADC analog input
PA.1 I/O  |Digital GPIO pin

72 45 33
ADC1 Al ADC1: ADC analog input
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Pin No.
LOFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin

AD12 I/O  |EBI Address/Data bus bit12
PA.2 1/0 Digital GPIO pin

73 46 34 |ADC2 Al ADC2: ADC analog input
AD11 I/O  |EBI Address/Data bus bit11l
PA.3 I/O  |Digital GPIO pin

74 47 35 |ADC3 Al ADC3: ADC analog input
AD10 I/0 EBI Address/Data bus bit10
PA.4 1/0 Digital GPIO pin

75 48 36 |ADC4 Al ADC4: ADC analog input
AD9 I/O  |EBI Address/Data bus bit9
PA.5 1/10 Digital GPIO pin

76 49 37 |ADC5 Al ADCS5: ADC analog input
AD8 I/O  |EBI Address/Data bus bit8
PA.6 I/O  |Digital GPIO pin

77 50 38 |ADC6 Al ADC6: ADC analog input
AD7 I/O  |EBI Address/Data bus bit7
PA.7 1/0 Digital GPIO pin
ADCY7 Al ADCY7: ADC analog input

78 51 39
SPISS21 1/0 SPISS21: SPI2 2™ slave select pin
AD6 I/lO  |EBI Address/Data bus bit6

79 VREF AP Voltage reference input for ADC

80 52 40 |AVpp AP Power supply for internal analog circuit
PD.O 1/0 Digital GPIO pin

o SPISS20 1/0 SPISS20: SPI2 slave select pin
PD.1 I/O  |Digital GPIO pin

%2 SPICLK2 /O |SPICLK2: SPI2 serial clock pin
PD.2 I/O  |Digital GPIO pin

% MISO20 /0 |MISO20: SPI2 MISO (Master In, Slave Out) pin
PD.3 I/O  |Digital GPIO pin

. MOSI20 1/0 MOSI20: SPI12 MOSI (Master Out, Slave In) pin
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Pin No.
LOFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin
PD.4 I/O  |Digital GPIO pin
% MISO21 1/0 MISO21: SPI2 2™ MISO (Master In, Slave Out) pin
PD.5 1/0 Digital GPIO pin
% MOSI21 I/10 MOSI21: SPI2 2" MOSI (Master Out, Slave In) pin
PC.7 I/O  |Digital GPIO pin
87 53 41  |CPNO Al CPNO: Comparator0 Negative input pin
AD5 I/0 EBI Address/Data bus bit 5
PC.6 1/0 Digital GPIO pin
88 54 42 |CPPO Al CPPO: ComparatorO Positive input pin
AD4 I/O  |EBI Address/Data bus bit 4
PC.15 I/lO  |Digital GPIO pin
89 55 CPN1 Al CPN1: Comparatorl Negative input pin
AD3 I/O  |EBI Address/Data bus bit 3
PC.14 I/O  |Digital GPIO pin
90 56 CPP1 Al CPP1: Comparatorl Positive input pin
AD2 I/O  |EBI Address/Data bus bit 2
PB.15 I/l0  |Digital GPIO pin
91 57 43  |/INT1 I /INT1: External interruptO input pin
TOEX I Timer 0 external capture input pin
92 58 44 |XT1_OUT o External 4~24 MHz high speed crystal output pin
93 59 45 |XT1_IN I External 4~24 MHz high speed crystal input pin
s | @ | 4 |meser e et o e et s o s
95 61 Vss P Ground
9% 62 Voo = gﬁ\ll_v;(sjugiglii,afloéi:giforts and LDO source for internal
97 PS2DAT 1/0 PS/2 Data pin
98 PS2CLK 1/0 PS/2 clock pin
99 63 47 PVss P PLL Ground
PB.8 1/0 Digital GPIO pin
100 64 48
STADC I STADC: ADC external trigger input.
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Pin No.

LOFP | LQFP | LQFP Pin Name Type |Description
100-pin | 64-pin | 48-pin

TMO I/O  |TMO: TimerO event counter input / toggle output

Note: Pin Type: | = Digital Input, O = Digital Output; Al = Analog Input; P = Power Pin; AP = Analog Power
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4 BLOCK DIAGRAM
4.1 NuMicro™NUC130/NUC140 Block Diagram

4.1.1 NuMicro™ NUC130 Block Diagram

FLASH Cortex-MO
PDMA
128KB 50MHz
P
L
SRAM GPIO
ISP 4KB 16KB AB.C.D.E CLK_CTL
2 5V~
LDO
PS2 RTC 5.5V
SPI12/3 wWDT SPI 0/1 12-bit ADC
12C 1 Timer 0/1/ UART 0 -3M Analog
Comparator
UART 1 -115K Timer 2/3 CAN 0 POR
Brown-out
UART 2 -115K PWM 4~7 PWM 0~3 LVR
12S 12C 0
Peripherals with PDMA

Figure 4-1 NuMicro™ NUC130 Block Diagram
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4.1.2 NuMicro™ NUC140 Block Diagram

FLASH Cortex-MO
PDMA
128KB 50MHz
E
L
SRAM GPIO
ISP 4KB 16KB AB.C.D.E CLK_CTL
2.5V~
LDO
PS2 RTC 5.5V
SPI2/3 WDT SPI 0/1 12-bit ADC
12C 1 Timer 0/1/ UART 0 -3M Analog
Comparator
UART 1 -115K Timer 2/3 CANO POR
Brown-out
UART 2 -115K PWM 4~7 PWM 0~3 LVR
USB-FS
128 12C 0 512BRAM USBPHY
Peripherals with PDMA

Figure 4-2 NuMicro™ NUC140 Block Diagram
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5 FUNCTIONAL DESCRIPTION

5.1 ARM® Cortex™-MO Core

The Cortex™-MO processor is a configurable, multistage, 32-bit RISC processor. It has an AMBA
AHB-Lite interface and includes an NVIC component. It also has optional hardware debug
functionality. The processor can execute Thumb code and is compatible with other Cortex-M
profile processor. The profile supports two modes -Thread mode and Handler mode. Handler
mode is entered as a result of an exception. An exception return can only be issued in Handler
mode. Thread mode is entered on Reset, and can be entered as a result of an exception return.
Figure 5-1 shows the functional controller of processor.

Cortex-MO components
Cortex-MO0 processor Debug
Interrupts .| Nested ;
7| Vectored Cortex-M0O Brezﬁzomt
»| Interrupt [« Processor [ €«——p Watchpoint
Controller Core Unit
(NVIC)
vV 'V A A A
Wakeup v . 2 Eebug
ccess
Interrupt _ 1. | .| Debugger PN Port
Controller »| Bus Matrix [€——» interface <> or
(WIC) A (DﬁP)
v v
AHB-Lite Serial Wire or
interface JTAG debug port

Figure 5-1 Functional Controller Diagram

The implemented device provides the following features:
®  Alow gate count processor:
€ ARMvV6-M Thumb® instruction set
Thumb-2 technology
ARMvV6-M compliant 24-bit SysTick timer
A 32-bit hardware multiplier
Supports little-endian data accesses

Capable of having deterministic, fixed-latency, interrupt handling

L K IR 2B R R 4

Load/store-multiples and multicycle-multiplies that can be abandoned and
restarted to facilitate rapid interrupt handling

L 2

C Application Binary Interface compliant exception model. This is the ARMv6-M,
C Application Binary Interface (C-ABI) compliant exception model that enables
the use of pure C functions as interrupt handlers

€ Low power sleep mode entry using Wait For Interrupt (WFI), Wait For Event
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(WFE) instructions, or the return from interrupt sleep-on-exit feature
® NVIC:
€ 32 external interrupt inputs, each with four levels of priority
Dedicated Non-Maskable Interrupt (NMI) input.

Supported for both level-sensitive and pulse-sensitive interrupt lines

L K R 2

Wake-up Interrupt Controller (WIC), providing ultra-low power sleep mode
support

® 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 DAP (Debug Access Port)
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5.2 System Manager

5.2.1 Overview
This chapter includes the 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.

®  Power-on Reset

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 does not reset external crystal circuit and ISPCON.BS bit, but Power-On Reset
does.
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5.2.3 System Power Distribution
In this chip, the power distribution is divided into three segments.
® Analog power from AVpp and AVss provides the power for analog components
operation.
() Digital power from Vpp and Vss supplies the power to the internal regulator which
provides a fixed 2.5 V power for digital operation and 1/O pins.
® USB transceiver power from Vgys offers the power for operating the USB transceiver.
(For NuMicro™ NUC140 only)
The outputs of internal voltage regulators, LDO and Vppss, require an external capacitor which
should be located close to the corresponding pin. Analog power (AVpp) should be the same
voltage level of the digital power (Vpp). Figure 5-2 shows the power distribution of NuMicro™
NUC140 and Figure 5-3 shows the power distribution of NuMicro™ NUC130.

12-bit
AVpp — ] SAR-ADC USB < D+
AVss — P Transceiver |<q———p D-
NUC140
Power A
Analog Comparator Distribution Vooss
3.3V 1 o
7
Low Brown
Voltage Out 5V t0 3.3V LDO |g——}— Vgus
Reset Detector
Temperature Internal
P FLASH Digital Logic 22.1184 MHz & 10 kHz
Seneor .
Oscillator
LDO
2.5V J_ 1UF
-
External POR25
PLL 32.768 kHz 3V 10 2.5V 10 cell GPIO
Crystal PORS50 LDO
T T ! T
| v |
3 o N 8 B
g § < = >

Figure 5-2 NuMicro™ NUC140 Power Distribution Diagram
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12-bit
AVop — 9> SAR-ADC
AVss —9
NUC130
Power
Analog Comparator Distribution
Low Brown
Voltage Out
Reset Detector
Temperature Internal
P FLASH Digital Logic 22.1184 MHz & 10 kHz
Seneor ]
Oscillator
LDO
2.5V J_ 1UF
-
External POR25
PLL 32.768 kHz SVto 2.5V 10 cell GPIO
Crystal PORS0 LDO
! T
v |
A @] N 2 2
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Figure 5-3 NuMicro™ NUC130 Power Distribution Diagram
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5.2.4 System Memory Map

The NuMicro™ NUC100 Series provides 4G-byte addressing space. The memory locations
assigned to each on-chip controllers are shown in the following table. The detailed register
definition, memory space, and programming detailed will be described in the following sections for
each on-chip peripherals. The NuMicro™ NUC100 Series only supports little-endian data format.

Address Space Token Controllers

Flash and SRAM Memory Space

0x0000_0000 — 0x0001_FFFF |[FLASH_BA FLASH Memory Space (128KB)

0x2000_0000 — 0x2000_3FFF |SRAM_BA SRAM Memory Space (16KB)

0x6000_0000 — 0x6001_FFFF |[EXTMEM_BA |External Memory Space (128KB)

AHB Controllers Space (0x5000_0000 — 0x501F FFFF)

0x5000_0000 — 0x5000_01FF |GCR_BA System Global Control Registers
0x5000_0200 — 0x5000_02FF |CLK_BA Clock Control Registers

0x5000_0300 — 0x5000_03FF [INT_BA Interrupt Multiplexer Control Registers
0x5000_4000 — 0x5000_7FFF |GPIO_BA GPIO Control Registers

0x5000_8000 — 0x5000_BFFF |PDMA_BA Peripheral DMA Control Registers

0x5000_C000 — 0x5000_FFFF |FMC_BA Flash Memory Control Registers

0x5001_0000 — 0x5001_03FF |EBI_BA External Bus Interface Control Registers

APB1 Controllers Space (0x4000_0000 ~ 0x400F_FFFF)

0x4000_4000 — 0x4000_7FFF |WDT_BA Watchdog Timer Control Registers

0x4000_8000 — 0x4000_BFFF |[RTC_BA Real Time Clock (RTC) Control Register

0x4001_0000 — 0x4001_3FFF |TMRO1_BA Timer0/Timerl Control Registers

0x4002_0000 — 0x4002_3FFF |I2C0_BA I°CO Interface Control Registers
0x4003_0000 — 0x4003_3FFF |SPIO_BA SPI0 with master/slave function Control Registers
0x4003_4000 — 0x4003_7FFF |SPI1_BA SPI1 with master/slave function Control Registers

0x4004_0000 — 0x4004_3FFF |[PWMA_BA PWMO0/1/2/3 Control Registers

0x4005_0000 — 0x4005_3FFF |UARTO_BA UARTO Control Registers

0x4006_0000 — 0x4006_3FFF |USBD_BA USB 2.0 FS device Controller Registers

0x400D_0000 — 0x400D_3FFF [ACMP_BA Analog Comparator Control Registers
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0x400E_0000 — 0x400E_FFFF |ADC_BA Analog-Digital-Converter (ADC) Control Registers

APB2 Controllers Space (0x4010_0000 ~ 0x401F_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 I°C1 Interface Control Registers
0x4013_0000 — 0x4013_3FFF |SPI2_BA SPI2 with master/slave function Control Registers
0x4013_4000 — 0x4013_7FFF |SPI3_BA SPI3 with master/slave function Control Registers

0x4014_0000 — 0x4014_3FFF |PWMB_BA PWM4/5/6/7 Control Registers

0x4015_0000 — 0x4015_3FFF |UART1_BA UART1 Control Registers

0x4015_4000 — 0x4015_7FFF |UARTZ2_BA UART2 Control Registers

0x4018_0000 — 0x4018_3FFF |CANO_BA CANO Bus Control Registers

0x401A 0000 — 0x401A 3FFF |I2S_BA I’S Interface Control Registers

System Controllers Space (OxEO00_EO00 ~ OXEOOO_EFFF)

OXEOO0_E010 — OXEOOO_EOFF |SCS_BA System Timer Control Registers
OXEOOO_E100 — OXEOOO_ECFF |SCS_BA External Interrupt Controller Control Registers
OXEOO0_EDOO — OXEOOO_EDS8F|SCS_BA System Control Registers

Table 5-1 Address Space Assignments for On-Chip Controllers
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5.2.5 System Manager Control Registers
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value

GCR Base Address:
GCR_BA =0x5000_0000

PDID GCR_BA+0x00 |R Part Device Identification Number Register 0x0014_0018Y
RSTSRC GCR_BA+0x04 [RMW |System Reset Source Register 0x0000_00XX
IPRSTC1 GCR_BA+0x08 [RAW |IP Reset Control Registerl 0x0000_0000
IPRSTC2 GCR_BA+0OxX0C [RAW |IP Reset Control Register2 0x0000_0000
BODCR GCR_BA+0x18 [RAW |Brown-out Detector Control Register 0x0000_008X
TEMPCR GCR_BA+0x1C [RMW |Temperature Sensor Control Register 0x0000_0000
PORCR GCR_BA+0x24 |RMW |Power-On-Reset Controller Register 0x0000_00XX

GPA_MFP GCR_BA+0x30 [RMW |GPIOA Multiple Function and Input Type Control Register 0x0000_0000

GPB_MFP GCR_BA+0x34 |[RMW |GPIOB Multiple Function and Input Type Control Register 0x0000_0000

GPC_MFP GCR_BA+0x38 |[RMW |GPIOC Multiple Function and Input Type Control Register 0x0000_0000

GPD_MFP GCR_BA+0x3C |[RMW |GPIOD Multiple Function and Input Type Control Register 0x0000_0000

GPE_MFP GCR_BA+0x40 [RAW |GPIOE Multiple Function and Input Type Control Register 0x0000_0000

ALT_MFP GCR_BA+0x50 |RMW [Alternative Multiple Function Pin Control Register 0x0000_0000

REGWRPROT |GCR_BA+0x100 [RAW |Register Write Protect register 0x0000_0000

Note: [1] Dependents on part number.
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Part Device ID Code Register (PDID)
Register Offset R/W |Description Reset Value

PDID GCR_BA+0x00 |R Part Device Identification Number Register 0x0014_0018%"

[1] Each part number has a unique default reset value.

31 30 29 28 27 26 25 24
PDID[31:24]

23 22 21 20 19 18 17 16
PDID[23:16]

15 14 13 12 11 10 9 8
PDID[15:8]

7 6 5 4 3 2 1 0
PDID[7:0]

Bits Description

Part Device Identification Number

[31:0] PDID This register reflects device part number code. SW can read this register to identify|
which device is used.

NuMicro NUC130/NUC140™ Series Part Device Identification Number
NUC130LC1CN 0x20013008
NUC130LD2CN 0x20013004
NUC130LE3CN 0x20013000
NUC130RC1CN 0x20013017
NUC130RD2CN 0x20013013
NUC130RE3CN 0x20013009
NUC130VE3CN 0x20013018
NUC140LC1CN 0x20014008
NUC140LD2CN 0x20014004
NUC140LE3CN 0x20014000
NUC140RC1CN 0x20014017
NUC140RD2CN 0x20014013
NUC140RE3CN 0x20014009
NUC140VE3CN 0x20014018
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System Reset Source Register (RSTSRC)
This register provides specific information for software to identify this chip’s reset source from last

operation.
Register Offset R/W |Description Reset Value
RSTSRC GCR_BA+0x04 |RMW |System Reset Source Register 0x0000_00XX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
RSTS_CPU | Reserved | RSTS_SYS | RSTS_BOD | RSTS_LVR | RSTS_wpT | R°TS-RESE| psrs por

Bits Description

[31:8] Reserved Reserved
The RSTS_CPU flag is set by hardware if software writes CPU_RST (IPRSTC1[1]) 1 to
reset Cortex-MO CPU kernel and Flash memory controller (FMC).

7] RSTS CPU 1 = The Cortex-M0 CPU kernel and FMC are reset by software setting CPU_RST to 1.
0 = No reset from CPU
Software can write 1 to clear this bit to 0.

[6] Reserved Reserved

The RSTS_SYS flag is set by the “reset signal” from the Cortex_MO kernel to indicate
the previous reset source.

1 = The Cortex_MO0 had issued the reset signal to reset the system by software writing
5] RSTS SYS 1 to bit SYSRESETREQ(AIRCRI2], Application Interrupt and Reset Control Register,
- address = OXEOOOEDOC) in system control registers of Cortex_MO kernel.

0 = No reset from Cortex_MO

Software can write 1 to clear this bit to 0.

The RSTS_BOD flag is set by the “reset signal” from the Brown-out-Detector to|
indicate the previous reset source.

4] RSTS BOD 1 = The BOD had issued the reset signal to reset the system
0 = No reset from BOD

Software can write 1 to clear this bit to 0.

The RSTS_LVR flag is set by the “reset signal” from the Low-Voltage-Reset controller
3] RSTS LVR to indicate the previous reset source.

1 =The LVR controller had issued the reset signal to reset the system.
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0 = No reset from LVR

Software can write 1 to clear this bit to 0.

The RSTS_WDT flag is set by the “reset signal’ from the watchdog timer to indicate the
previous reset source.

2] RSTS WDT 1 =The watchdog timer had issued the reset signal to reset the system.
0 = No reset from watchdog timer

Software can write 1 to clear this bit to 0.

The RSTS_RESET flag is set by the “reset signal” from the /RESET pin to indicate the
previous reset source.

1] RSTS RESET 1 =The Pin /RESET had issued the reset signal to reset the system.
0 = No reset from /RESET pin

Software can write 1 to clear this bit to 0.

The RSTS_POR flag is set by the “reset signal’ from the Power-On Reset (POR)
controller or bit CHIP_RST (IPRSTC1[0]) to indicate the previous reset source.

1 = The Power-On Reset (POR) or CHIP_RST had issued the reset signal to reset the
[0] RSTS_POR system.

0 = No reset from POR or CHIP_RST

Software can write 1 to clear this bit to 0.
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Peripheral Reset Control Reqgisterl (IPRSTC1)

Register Offset R/W  |Description Reset Value
IPRSTC1 GCR_BA+0x08 [RMW |IP Reset Control Registerl 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved EBI_RST PDMA_RST CPU_RST CHIP_RST
Bits Description
[31:4] Reserved Reserved

EBI Controller Reset (write-protection bit in NUC130/NUC140 100-pin and 64-pin|
package)

Set this bit to 1 will generate a reset signal to the EBI. User need to set this bit to O to
release from the reset state.

[3] EBI_RST This bit is the protected bit, It means programming this bit needs to write “59h”, “16h",
“88h” to address 0x5000_0100 to disable register protection. Refer to the register|
REGWRPROT at address GCR_BA+0x100

1 = EBI controller reset

0 = EBI controller normal operation

PDMA Controller Reset (write-protection bit in NUC130/NUC140)

Setting this bit to 1 will generate a reset signal to the PDMA. User need to set this bit to
0 to release from reset state.

This bit is the protected bit, It means programming this bit needs to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register|
REGWRPROT at address GCR_BA+0x100.

2] PDMA_RST

1 = PDMA controller reset

0 = PDMA controller normal operation

CPU kernel one shot reset (Write-protection Bit)

Setting this bit will only reset the CPU kernel and Flash Memory Controller(FMC), and
this bit will automatically return to O after the 2 clock cycles

This bit is the protected bit, It means programming this bit needs to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register|
REGWRPROT at address GCR_BA+0x100

[ CPU_RST

1 = CPU one shot reset

0 = CPU normal operation

[0] CHIP_RST CHIP one shot reset (Write-protection Bit)
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Setting this bit will reset the whole chip, including CPU kernel and all peripherals, and
this bit will automatically return to O after the 2 clock cycles.

The CHIP_RST is same as the POR reset, all the chip controllers is reset and the chip|
setting from flash are also reload.

About the difference between CHIP_RST and SYSRESETREQ), please refer to section
5.2.2

This bit is the protected bit. It means programming this bit needs to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register|
REGWRPROT at address GCR_BA+0x100

1 = CHIP one shot reset

0 = CHIP normal operation
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Peripheral Reset Control Reqgister2 (IPRSTC?2)

Setting these bits 1 will generate asynchronous reset signals to the corresponding IP controller.
Users need to set these bits to 0 to release corresponding IP controller from reset state

Register Offset R/W |Description Reset Value
IPRSTC2 GCR_BA+0Ox0C |RMW |IP Reset Control Register2 0x0000_0000
31 30 29 28 27 26 25 24
Reserved 12S_RST ADC_RST | USBD_RST Reserved CANO_RST
23 22 21 20 19 18 17 16

PS2_RST | ACMP_RST |PWM47_RST |PWMO03_RST| Reserved |UART2_RST |UART1_RST | UARTO_RST

15 14 13 12 11 10 9 8
SPI3_RST | SPI2_ RST | SPI1_RST | SPIO_RST Reserved [2C1_RST | 12C0_RST
7 6 5 4 3 2 1 0
Reserved TMR3_RST | TMR2_RST | TMR1_RST | TMRO_RST | GPIO_RST Reserved
Bits Description
[31:30] Reserved Reserved

IS Controller Reset
[29] 2S_RST 1 = I°S controller reset

0 = I?S controller normal operation

ADC Controller Reset
[28] ADC_RST 1 = ADC controller reset

0 = ADC controller normal operation

USB Device Controller Reset
[27] USBD_RST 1 = USB device controller reset

0 = USB device controller normal operation

[26:25] Reserved Reserved

CANO Controller Reset
[24] CANO_RST 1 = CANO controller reset

0 = CANO controller normal operation

PS/2 Controller Reset
[23] PS2_RST 1 =PS/2 controller reset

0 = PS/2 controller normal operation

Analog Comparator Controller Reset
[22] ACMP_RST 1 = Analog Comparator controller reset

0 = Analog Comparator controller normal operation
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[21]

PWM47_RST

PWMA47 controller Reset
1 = PWM47 controller reset

0 = PWM47 controller normal operation

(20]

PWMO3_RST

PWMO3 controller Reset
1 = PWMO3 controller reset

0 = PWMO3 controller normal operation

(19]

Reserved

Reserved

(18]

UART2_RST

UART2 controller Reset
1 = UART2 controller reset

0 = UART2 controller normal operation

(17]

UART1_RST

UART1 controller Reset
1 = UART1 controller reset

0 = UART1 controller normal operation

(16]

UARTO_RST

UARTO controller Reset
1 = UARTO controller reset

0 = UARTO controller normal operation

(15]

SPI3_RST

SPI3 controller Reset
1 = SPI3 controller reset

0 = SPI3 controller normal operation

(14]

SPI2_RST

SPI2 controller Reset
1 = SPI2 controller reset

0 = SPI2 controller normal operation

(13]

SPI1_RST

SPI1 controller Reset
1 = SPI1 controller reset

0 = SPI1 controller normal operation

(12]

SPIO_ RST

SPIO controller Reset
1 = SPIO0 controller reset

0 = SPIO controller normal operation

[11:10]

Reserved

Reserved

El

I2C1_RST

[’C1 controller Reset
1 = I’)C1 controller reset

0 = I*C1 controller normal operation

(8]

12C0_RST

[’CO controller Reset
1 = 1?CO controller reset

0 = I>CO controller normal operation

[7:6]

Reserved

Reserved

(5]

TMR3_RST

Timer3 controller Reset

1 = Timer3 controller reset
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0 = Timer3 controller normal operation

Timer2 controller Reset
[4] TMR2_RST 1 =Timer2 controller reset

0 = Timer2 controller normal operation

Timer1 controller Reset
[3] TMR1_RST 1 =Timerl controller reset

0 = Timer1 controller normal operation

TimerO controller Reset
[2] TMRO_RST 1 =TimerO controller reset

0 =TimerO0 controller normal operation

GPIO controller Reset
[1] GPIO_RST 1 = GPIO controller reset

0 = GPIO controller normal operation

[0] Reserved Reserved
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Brown-out Detector Control Register (BODCR)

Partial of the BODCR control registers values are initiated by the flash configuration and partial
bits are write-protected bit. Programming write-protected bits needs to write “59h”, “16h”, “88h” to
address 0x5000 0100 to disable register protection. Refer to the register REGWRPROT at
address GCR_BA+0x100

Register Offset R/W |Description Reset Value
BODCR GCR_BA+0x18 |RMW |Brown-out Detector Control Register 0x0000_008X
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
LVR_EN BOD_OUT | BOD_LPM | BOD_INTF |BOD_RSTEN BOD_VL BOD_EN

Bits Description
[31:8] Reserved Reserved

Low Voltage Reset Enable (Write-protection Bit)

The LVR function reset the chip when the input power voltage is lower than LVR circuit
setting. LVR function is enabled by default.

1 = Low Voltage Reset function Enabled. After enabling the bit, the LVR function will be
[7] LVR_EN active with 100uS delay for LVR output stable (Default).

0 = Low Voltage Reset function Disabled

This bit is the protected bit. It means programming this needs to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register
REGWRPROT at address GCR_BA+0x100

Brown-out Detector Output Status

1 = Brown-out Detector output status is 1. It means the detected voltage is lower than

(6] BOD OUT BOD_VL setting. If the BOD_EN is 0, BOD function disabled , this bit always responds

0
0 = Brown-out Detector output status is 0. It means the detected voltage is higher than
BOD_VL setting or BOD_EN is 0
Brown-out Detector Low Power Mode (Write-protection Bit)
1 =BOD low power mode Enabled
0 = BOD operated in Normal mode (default)
[5] BOD_LPM The BOD consumes about 100 uA in normal mode, the low power mode can reduce

the current to about 1/10 but slow the BOD response.

This bit is the protected bit. It means programming this needs to write “59h”, “16h",
“88h” to address 0x5000_0100 to disable register protection. Refer to the register|
REGWRPROT at address GCR_BA+0x100.
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Brown-out Detector Interrupt Flag

1 = When Brown-out Detector detects the Vpp is dropped down through the voltage of

BOD_VL setting or the Vpp is raised up through the voltage of BOD_VL setting, this bit
[4] BOD INTF is set to 1 and the Brown-out interrupt is requested if Brown-out interrupt is enabled.

0 = Brown-out Detector does not detect any voltage draft at Vpp down through or up
through the voltage of BOD_VL setting.

Software can write 1 to clear this bit to 0.

Brown-out Reset Enable (Write-protection Bit)
1 = Brown-out “RESET"” function Enabled

While the Brown-out Detector function is enabled (BOD_EN high) and BOD reset
function is enabled (BOD_RSTEN high), BOD will assert a signal to reset chip when
the detected voltage is lower than the threshold (BOD_OUT high).

0 = Brown-out “INTERRUPT” function Enable

[3] BOD_RSTEN While the BOD function is enabled (BOD_EN high) and BOD interrupt function is
enabled (BOD_RSTEN low), BOD will assert an interrupt if BOD_OUT is high. BOD
interrupt will keep till to the BOD_EN set to 0. BOD interrupt can be blocked by
disabling the NVIC BOD interrupt or disabling BOD function (set BOD_EN low).

The default value is set by flash controller user configuration register configO bit[20].

This bit is the protected bit. It means programming this needs to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register
REGWRPROT at address GCR_BA+0x100.

Brown-out Detector Threshold Voltage Selection (Write-protection Bits)
The default value is set by flash controller user configuration register config0 bit[22:21]

This bit is the protected bit. It means programming this needs to write “59h”, “16h",
“88h” to address 0x5000_0100 to disable register protection. Refer to the register
REGWRPROT at address GCR_BA+0x100.

[2:1] BOD_VL BOV_VL[1] BOV_VL[0] Brown-out Voltage
1 1 45V
1 0 3.8V
0 1 27V
0 0 22V

Brown-out Detector Enable (Write-protection Bit)
The default value is set by flash controller user configuration register configO bit[23]

1 = Brown-out Detector function Enabled
[0] BOD_EN .

0 = Brown-out Detector function Disabled
This bit is the protected bit. It means programming this needs to write “59h”, “16h",
“88h” to address 0x5000_0100 to disable register protection. Refer to the register
REGWRPROT at address GCR_BA+0x100.
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Temperature Sensor Control Register (TEMPCR)

Register Offset R/W |Description Reset Value
TEMPCR GCR_BA+0x1C |RMW |Temperature Sensor Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved VTEMP_EN
Bits Description
[31:1] Reserved Reserved
Temperature sensor Enable
This bit is used to enable/disable temperature sensor function.
1 = Temperature sensor function Enabled.
[] VTEMP_EN 0 = Temperature sensor function Disabled (Default).
After this bit is set to 1, the value of temperature can get from ADC conversion result
by ADC channel selecting channel 7 and alternative multiplexer channel selecting
Lehrggteerﬁture sensor. Detail ADC conversion function. Please refer to ADC function
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Power-On-Reset Control Register (PORCR)

Register Offset R/W |Description Reset Value
PORCR GCR_BA+0x24 [RMW |Power-On-Reset Controller Register 0x0000_00XX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
POR_DIS_CODE[15:8]
7 6 5 4 3 2 1 0

POR_DIS_CODEJ[7:0]

Bits Description

[31:16] Reserved Reserved

Power-on-Reset Enable Control (Write-protection Bits)

When powered on, the POR circuit generates a reset signal to reset the whole chip
function, but noise on the power may cause the POR active again. User can disable
internal POR circuit to avoid unpredictable noise to cause chip reset by writing 0X5AA5
to this field.

The POR function will be active again when this field is set to another value or chip is

(15:0] POR_DIS_CODE reset by other reset source, including:

/RESET, Watchdog, LVR reset, BOD reset, ICE reset command and the software-chip
reset function

This bit is the protected bit. It means programming this needs to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register
REGWRPROT at address GCR_BA+0x100.
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Multiple Function Pin GPIOA Control Reqgister (GPA MEP)
Register Offset R/W [Description Reset Value

GPA_MFP GCR_BA+0x30 [RW |GPIOA Multiple Function and Input Type Control Register 0x0000_0000

31 30 29 28 27 26 25 24

GPA_TYPE[15:8]

23 22 21 20 19 18 17 16

GPA_TYPE[7:0]

15 14 13 12 11 10 9 8

GPA_MFP[15:8]

7 6 5 4 3 2 1 0

GPA_MFP[7:0]

Bits Description
1 = GPIOA[15:0] I/O input Schmitt Trigger function Enabled.
[31:16] GPA_TYPEN . o o
0 = GPIOA[15:0] I/O input Schmitt Trigger function Disabled.
PA.15 Pin Function Selection
The pin function depends on GPA_MFP15 and PA15_12SMCLK (ALT_MFPI[9]).
PA15_[2SMCLK | GPA_MFP[15] [PA.15 Function
[15] GPA_MFP15
0 0 GPIO
0 1 PWM3 (PWM)
1 1 I2SMCLK (I?S)
PA.14 Pin Function Selection
The pin function depends on GPA_MFP14 and EBI_HB_EN[7] (ALT_MFP[23]) and
EBI_EN (ALT_MFP[11]).
EBI_HB_EN[7] EBI_EN GPA_MFP[14] |PA.14 Function
[14] GPA_MFP14
0 0 0 GPIO
0 0 1 PWM2 (PWM)
1 1 1 AD15 (EBI AD bus bit 15)
PA.13 Pin Function Selection
The pin function depends on GPA_MFP13 and EBI_HB_EN[6] (ALT_MFP[22]) and
EBI_EN (ALT_MFP[11]).
(13] GPA_MFP13 EBI_HB_EN[6] EBI EN GPA_MFP[13] |PA.13 Function
0 0 0 GPIO
0 0 1 PWM1 (PWM)
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1 1 1 AD14 (EBI AD bus bit 14)

PA.12 Pin Function Selection

The pin function depends on GPA_MFP12 and EBI_HB_EN[5] (ALT_MFP[21]) and
EBI_EN (ALT_MFP[11]).

EBI_HB_EN[5 EBI_EN GPA_MFP[12] |PA.12 Function
[12] GPA_MFP12 _HB_EN[3] B B [12]
0 0 0 GPIO
0 0 1 PWMO (PWM)
1 1 1 AD13 (EBI AD bus bit 13)
PA.11 Pin Function Selection
The pin function depends on GPA_MFP11 and EBI_EN (ALT_MFP[11]).
EBI_EN GPA_MFP[11] |PA.11 Function
[11] GPA_MFP11
0 0 GPIO
0 1 SCL1 (I°C)
1 1 nRD (EBI)
PA.10 Pin Function Selection
The pin function depends on GPA_MFP10 and EBI_EN (ALT_MFP[11]).
EBI_EN GPA_MFP[10] |PA.10 Function
[10] GPA_MFP10
0 0 GPIO
0 1 SDAL (I°'C)
1 1 nWR (EBI)

PA.9 Pin Function Selection
[9] GPA_MFP9 1 = The I’CO SCL function is selected to the pin PA.9
0 =The GPIOA[9] is selected to the pin PA.9

PA.8 Pin Function Selection
[8] GPA_MFP8 1 = The I?CO SDA function is selected to the pin PA.8
0 = The GPIOA[8] is selected to the pin PA.8

PA.7 Pin Function Selection

The pin function depends on GPA_MFP7 and PA7_S21 (ALT_MFP[2]) and EBI_EN
(ALT_MFP[11]).

EBI_EN PA7_S21 GPA_MFP[7] |PA.7 Function
[71 GPA_MFP7 0 0 0 GPIO

0 0 1 ADC7 (ADC)

0 1 1 SPISS21 (SPI2)

1 0 1 AD6 (EBI AD bus bit 6)

PA.6 Pin Function Selection

[6] GPA_MFP6 The pin function depends on GPA_MFP6 and EBI_EN (ALT_MFP[11]).

EBIEN GPA_MFP[6] |PA.6 Function
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0 0 GPIO
0 1 ADCS6 (ADC)
1 1 AD7 (EBI AD bus bit 7)

PA.5 Pin Function Selection

The pin function depends on GPA_MFP5 and EBI_HB_EN[0] (ALT_MFP[16]) and

EBI_EN (ALT_MFP[11]).

EBI_HB_ENIO] EBI_EN GPA_MFP[5] [PA.5 function
[5] GPA_MFP5
0 0 0 GPIO
0 0 1 ADCS5 (ADC)
1 1 1 AD8 (EBI AD bus bit 8)
PA.4 Pin Function Selection
The pin function depends on GPA_MFP4 and EBI_HB_EN[1] (ALT_MFP[17]) and
EBI_EN (ALT_MFP[11]).
EBI_HB_EN[1] EBI_EN GPA_MFP[4] [PA.4 function
[4] GPA_MFP4
0 0 0 GPIO
0 0 1 ADC4 (ADC)
1 1 1 AD9 (EBI AD bus bit 9)
PA.3 Pin Function Selection
The pin function depends on GPA_MFP3 and EBI_HB_EN[2] (ALT_MFP[18]) and
EBI_EN (ALT_MFP[11]).
EBI_HB_EN[2] EBI_EN GPA_MFP[3] |PA.3 function
[3] GPA_MFP3
0 0 0 GPIO
0 0 1 ADC3 (ADC)
1 1 1 AD10 (EBI AD bus bit 10)
PA.2 Pin Function Selection
The pin function depends on GPA_MFP2 and EBI_HB_ENI[3] (ALT_MFP[19]) and
EBI_EN (ALT_MFP[11]).
EBI_HB_ENI[3 EBI_EN GPA_MFP[2] [PA.2 function
2] GPA_MFP2 _HB_EN[3] B B [2]
0 0 0 GPIO
0 0 1 ADC2 (ADC)
1 1 1 AD11 (EBI AD bus bit 11)
PA.1 Pin Function Selection
The pin function depends on GPA_MFP1 and EBI_HB_EN[4] (ALT_MFP[20]) and
EBI_EN (ALT_MFP[11]).
EBI_HB_EN[4] EBI_EN GPA_MFP[1] [PA.1 function
[1] GPA_MFP1
0 0 0 GPIO
0 0 1 ADC1 (ADC)
1 1 1 AD12 (EBI AD bus bit 12)
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PA.O Pin Function Selection

1 =The ADCO (Analog-to-Digital converter channel 0) function is selected to the pin
PA.O

0 = The GPIOAJ0] is selected to the pin PA.O

[0] GPA_MFPO
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Multiple Function Pin GPIOB Control Register (GPB _MFP)

Register Offset R/W |Description Reset Value
GPB_MFP GCR_BA+0x34 |RMW |GPIOB Multiple Function and Input Type Control Register 0x0000_0000
31 30 29 28 27 26 25 24
GPB_TYPE[15:8]
23 22 21 20 19 18 17 16
GPB_TYPE[7:0]
15 14 13 12 11 10 9 8
GPB_MFP[15:8]
7 6 5 4 3 2 1 0
GPB_MFP[7:0]
Bits Description
(31:16] GPB_TYPEN 1 = GPIOB[15:0] I/O input Schmitt Trigger function Enabled.
0 = GPIOBJ[15:0] I/O input Schmitt Trigger function Disabled.
PB.15 Pin Function Selection
The pin function depends on GPB_MFP15 and PB15_TOEX (ALT_MFP[24])
PB15_TOEX GPB_MFP[15] [PB.15 Function
[15] GPB_MFP15
0 0 GPIO
0 1 /INT1
1 1 TOEX (TMRO)
PB.14 Pin Function Selection
The pin function depends on GPB_MFP14 and PB14_S31 (ALT_MFP[3])
PB14 S31 GPB_MFP[14] |PB.14 Function
[14] GPB_MFP14
0 0 GPIO
0 1 /INTO
1 1 SPISS31 (SPI3)
PB.13 Pin Function Selection
The pin function depends on GPB_MFP13 and EBI_EN (ALT_MFP[11]).
EBI_EN GPB_MFP[13] |PB.13 Function
[13] GPB_MFP13 0 0 GPIO
0 1 CPOL (CMP)
1 1 AD1 (EBI AD bus bit 1)
[12] GPB_MFP12 PB.12 Pin Function Selection
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The pin function depends on GPB_MFP12 and PB12_CLKO (ALT_MFP[10]) and
EBI_EN (ALT_MFP[11]).
EBI_EN PB12_CLKO | GPB_MFP[12] |PB.12 Function
0 0 0 GPIO
0 0 1 CPOO (CMP)
0 1 1 CLKO (Clock Driver output)
1 0 1 ADO (EBI AD bus bit 0)
PB.11 Pin Function Selection
The pin function depends on GPB_MFP11 and PB11_PWM4 (ALT_MFP[4]).
PB11_PWM4 | GPB_MFP[11] |PB.11 Function
[11] GPB_MFP11
0 0 GPIO
0 1 T™M3
1 1 PWM4 (PWM)
PB.10 Pin Function Selection
The pin function depends on GPB_MFP10 and PB10_S01 (ALT_MFPI[0]).
PB10_S01 GPB_MFP[10] |PB.10 Function
[10] GPB_MFP10
0 0 GPIO
0 1 T™2
1 1 SPISS01 (SPI0)
PB.9 Pin Function Selection
The pin function depends on GPB_MFP9 and PB9_S11 (ALT_MFP[1]).
PB9_S11 GPB_MFP[9] |PB.9 Function
[9] GPB_MFP9
0 0 GPIO
0 1 T™M1
1 1 SPISS11 (SPI1)
PB.8 Pin Function Selection
8] GPB MEPS 1 =The TMO (Timer/Counter external trigger clock input) function is selected to the pin
= PB.8
0 =The GPIOBI8] is selected to the pin PB.8
PB.7 Pin Function Selection
The pin function depends on GPB_MFP7 and EBI_EN (ALT_MFP[11]).
EBI_EN GPB_MFP[7] |PB.7 Function
[7] GPB_MFP7
0 0 GPIO
0 1 CTS1 (UART1)
1 1 nCS (EBI)
PB.6 Pin Function Selection
[6] GPB_MFP6 ) ]
The pin function depends on GPB_MFP6 and EBI_EN (ALT_MFP[11]).
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EBI_EN GPB_MFP[6] |PB.6 Function
0 0 GPIO
0 1 RTS1 (UARTL)
1 1 ALE (EBI)

PB. 5 Pin Function Selection
[5] GPB_MFP5 1 =The UART1 TXD function is selected to the pin PB.5
0 = The GPIOBI5] is selected to the pin PB.5

PB.4 Pin Function Selection
[4] GPB_MFP4 1 =The UART1 RXD function is selected to the pin PB.4
0 =The GPIOBJ4] is selected to the pin PB.4

PB.3 Pin Function Selection

The pin function depends on GPB_MFP3 and EBI_nWRH_EN (ALT_MFP[14]) and
EBI_EN (ALT_MFP[11]) and PB3_T3EX (ALT_MFP[27]).

EBI_nWRH_EN| EBI_EN |GPB_MFP[3]| PB3_T3EX |PB.3 Function

3] GPB_MFP3 0 0 0 0 GPIO
0 0 1 0 CTSO0 (UARTO)
1 1 1 0 nWRH (EBI write high byte
enable)
0 0 1 1 T3EX (TMR3)

PB.2 Pin Function Selection

The pin function depends on GPB_MFP2 and EBI_nWRL_EN (ALT_MFP[13]) and
EBI_EN (ALT_MFP[11]) and PB2_T2EX (ALT_MFP[26]).

EBI_ nWRL_EN| EBI_EN [GPB_MFP[2]| PB2_T2EX |PB.2 Function
2] GPB_MFP2 0 0 0 0 GPIO
0 0 1 0 RTS0 (UARTO)
nWRL (EBI write low byte
1 1 1 0 enable)
0 0 1 1 T2EX (TMR2)

PB.1 Pin Function Selection
[1] GPB_MFP1 1 =The UARTO TXD function is selected to the pin PB.1
0 = The GPIOBJ1] is selected to the pin PB.1

PB.0 Pin Function Selection
[0] GPB_MFPO 1 =The UARTO RXD function is selected to the pin PB.0O
0 = The GPIOBJ0] is selected to the pin PB.0
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Multiple Function Pin GPIOC Control Reqgister (GPC MFEP)
Register Offset R/W |Description Reset Value

GPC_MFP GCR_BA+0x38 |RMW [GPIOC Multiple Function and Input Type Control Register 0x0000_0000

31 30 29 28 27 26 25 24

GPC_TYPE[15:8]

23 22 21 20 19 18 17 16

GPC_TYPE[7:0]

15 14 13 12 11 10 9 8

GPC_MFP[15:8]

7 6 5 4 3 2 1 0

GPC_MFP[7:0]

Bits Description
1 = GPIOC[15:0] I/O input Schmitt Trigger function Enabled.
[31:16] GPC_TYPEN . o o
0 = GPIOC[15:0] I/O input Schmitt Trigger function Disabled.
PC.15 Pin Function Selection
The pin function depends on GPC_MFP15 and EBI_EN (ALT_MFP[11]).
EBI_EN GPC_MFP[15] |PC.15 Function
[15] GPC_MFP15
0 0 GPIO
0 1 CPN1 (CMP)
1 1 AD3 (EBI AD bus bit 3)
PC.14 Pin Function Selection
The pin function depends on GPC_MFP14 and EBI_EN (ALT_MFP[11]).
EBI_EN GPC_MFP[14] |PC.14 Function
[14] GPC_MFP14
0 0 GPIO
0 1 CPP1 (CMP)
1 1 AD2 (EBI AD bus bit 2)
PC.13 Pin Function Selection
[13] GPC MFP13 1 =The SPI1 MOSI1 (master output, slave input pin-1) function is selected to the pin
- PC.13
0 = The GPIOC[13] is selected to the pin PC.13
PC.12 Pin Function Selection
1 =The SPI1 MISO1 (master input, slave output pin-1) function is selected to the pin
[12] GPC_MFP12 PC 12
0 = The GPIOC[12] is selected to the pin PC.12
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PC.11 Pin Function Selection
1 =The SPI1 MOSIO (master output, slave input pin-0) function is selected to the pin
[11] GPC_MFP11 PC 11
0 = The GPIOC[11] is selected to the pin PC.11
PC.10 Pin Function Selection
[10] GPC MEP10 1 =The SPI1 MISO0 (master input, slave output pin-0) function is selected to the pin
- PC.10
0 = The GPIOC[10] is selected to the pin PC.10
PC.9 Pin Function Selection
[9] GPC_MFP9 1 =The SPI1 SPICLK function is selected to the pin PC.9
0 = The GPIOC[9] is selected to the pin PC.9
PC.8 Pin Function Selection
The pin function depends on GPC_MFP8 and EBI_MCLK_EN (ALT_MFP[12]) and
EBI_EN (ALT_MFP[11]).
i8] GPC MEPS EBI_MCLK_EN EBI_EN GPC_MFP[8] |PC.8 Function
0 0 0 GPIO
0 0 1 SPISS10 (SPI1)
1 1 1 MCLK (EBI Clock output)
PC.7 Pin Function Selection
The pin function depends on GPC_MFP7 and EBI_EN (ALT_MFP[11]).
EBI_EN GPC_MFP[7] |PC.7 Function
[7] GPC_MFP7
0 0 GPIO
0 1 CPNO (CMP)
1 1 AD5 (EBI AD bus bit 5)
PC.6 Pin Function Selection
The pin function depends on GPC_MFP6 and EBI_EN (ALT_MFP[11]).
EBI_EN GPC_MFP[6] |PC.6 Function
[6] GPC_MFP6
0 0 GPIO
0 1 CPPO (CMP)
1 1 AD4 (EBI AD bus bit 4)
PC.5 Pin Function Selection
1 =The SPI0 MOSI1 (master output, slave input pin-1) function is selected to the pin
[5] GPC_MFP5 PC5
0 = The GPIOC[5] is selected to the pin PC.5
PC.4 Pin Function Selection
4] GPC MEP4 1 =The SPIO MISO1 (master input, slave output pin-1) function is selected to the pin
- PC.4
0 = The GPIOC[4] is selected to the pin PC.4
[3] GPC MEP3 PC.3 Pin Function Selection
- Bits PC3_12SDO (ALT_MFP[8]) and GPC_MFP[3] determine the PC.3 function.
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PC3_[2SDO | GPC_MFP[3] |PC.3 Function
0 0 GPIO
0 1 MOSIOO (SPI0)
1 1 12SDO (I°S)

PC.2 Pin Function Selection
Bits PC2_12SDI (ALT_MFP[7]) and GPC_MFP[2] determine the PC.2 function.

PC2_12SDI GPC_MFP[2] |PC.2 Function
2] GPC_MFP2
0 0 GPIO
0 1 MISOO00 (SPI0)
1 1 12SDI (I°S)
PC.1 Pin Function Selection
Bits PC1_I2SBCLK (ALT_MFP[6]) and GPC_MFP[1] determine the PC.1 function.
PC1 _I2SBCLK | GPC_MFP[1] |PC.1 Function
[ GPC_MFP1
0 0 GPIO
0 1 SPICLKO (SPI0)
1 1 I2SBCLK (I?S)
PC.0 Pin Function Selection
Bits PCO_I2SLRCLK (ALT_MFPI[5]) and GPC_MFP[0] determine the PC.0 function.
PCO_I2SLRCLK | GPC_MFP[0] |PC.0 Function
[0] GPC_MFPO
0 0 GPIO
0 1 SPISS00 (SPI0)
1 1 I2SLRCLK (I°S)
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Multiple Function Pin GPIOD Control Reqgister (GPD MFEP)
Register Offset R/W |Description Reset Value

GPD_MFP GCR_BA+0x3C |RMW |GPIOD Multiple Function and Input Type Control Register 0x0000_0000

31 30 29 28 27 26 25 24

GPD_TYPE[15:8]

23 22 21 20 19 18 17 16

GPD_TYPE[7:0]

15 14 13 12 11 10 9 8

GPD_MFP[15:8§]

7 6 5 4 3 2 1 0

GPD_MFP[7:0]

Bits Description

1 = GPIOD[15:0] I/O input Schmitt Trigger function Enabled.

[31:16] GPD_TYPEN _ o o
0 = GPIOD[15:0] I/O input Schmitt Trigger function Disabled.

PD.15 Pin Function Selection
[15] GPD_MFP15 1 =The UART2 TXD function is selected to the pin PD.15
0 = The GPIODI15] selected to the pin PD.15

PD.14 Pin Function Selection
[14] GPD_MFP14 1 = The UART2 RXD function is selected to the pin PD.14
0 = The GPIODJ[14] selected to the pin PD.14

PD.13 Pin Function Selection

1 = The SPI3 MOSI1 (master output, slave input pin-1) function is selected to the pin
PD.13

0 = The GPIOD[13] is selected to the pin PD.13

[13] GPD_MFP13

PD.12 Pin Function Selection

1 =The SPI3 MISO1 (master input, slave output pin-1) function is selected to the pin
PD.12

0 =The GPIOD[12] is selected to the pin PD.12

[12] GPD_MFP12

PD.11 Pin Function Selection

[11] GPD MEP11 1 = The SPI3 MOSIO (master output, slave input pin-0) function is selected to the pin
- PD.11

0 = The GPIODJ11] is selected to the pin PD.11

PD.10 Pin Function Selection

1 = The SPI3 MISOO0 (master input, slave output pin-0) function is selected to the pin

[10] GPD_MFP10 PD 10

0 = The GPIOD[10] is selected to the pin PD.10
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PD.9 Pin Function Selection
[9] GPD_MFP9 1 =The SPI3 SPICLK function is selected to the pin PD.9
0 = The GPIODI9] is selected to the pin PD.9

PD.8 Pin Function Selection
[8] GPD_MFP8 1 =The SPI3 SS30 function is selected to the pin PD8
0 = The GPIODI8] is selected to the pin PD8

PD.7 Pin Function Selection
[7] GPD_MFP7 1 =The CANO TX function is selected to the pin PD.7
0 = The GPIOD[7] is selected to the pin PD.7

PD.6 Pin Function Selection
[6] GPD_MFP6 1 =The CANO RX function is selected to the pin PD.6
0 =The GPIOD[6] is selected to the pin PD.6

PD.5 Pin Function Selection

1 =The SPI2 MOSI1 (master output, slave input pin-1) function is selected to the pin

[5] GPD_MFP5 PD5
0 =The GPIOD[5] is selected to the pin PD.5
PD.4 Pin Function Selection

4] GPD_MFP4 1= ;geASPIZ MISO1 (master input, slave output pin-1) function is selected to the pin
0 = The GPIOD[4]is selected to the pin PD.4
PD.3 Pin Function Selection

3] GPD_MFP3 1= ;BZSPIZ MOSIO (master output, slave input pin-0) function is selected to the pin
0 = The GPIODI3] is selected to the pin PD.3
PD.2 Pin Function Selection

2] GPD_MFP2 1 =The SPI2 MISOO0 (master input, slave output pin-0) function is selected to the pin

PD.2
0 = The GPIODJ2] is selected to the pin PD.2

PD.1 Pin Function Selection
[1] GPD_MFP1 1 =The SPI2 SPICLK function is selected to the pin PD.1
0 =The GPIOD[1] is selected to the pin PD.1

PD.0 Pin Function Selection
[0] GPD_MFPO 1 =The SPI2 SS20 function is selected to the pin PD.0
0 = The GPIODI0] is selected to the pin PD.0
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Multiple Function Pin GPIOE Control Register (GPE MFP)
Register Offset R/W |Description Reset Value

GPE_MFP GCR_BA+0x40 |RMW [GPIOE Multiple Function and Input Type Control Register 0x0000_0000

31 30 29 28 27 26 25 24

GPE_TYPE[15:8]

23 22 21 20 19 18 17 16

GPE_TYPE[7:0]

15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved GPE_MFP5 Reserved GPE_MFP1 | GPE_MFPO
Bits Description
1 = GPIOE[15:0] I/O input Schmitt Trigger function Enabled.
[31:16] GPE_TYPEn
0 = GPIOEJ[15:0] I/O input Schmitt Trigger function Disabled.
[15:6] Reserved Reserved
PE.5 Pin Function Selection
The pin function depends on GPE_MFP5 and PE5_T1EX (ALT_MFP[25])
PE5_T1EX GPE_MFP[5] |PE.5 Function
[5] GPE_MFP5
0 0 GPIO
0 1 PWM5 (PWM)
1 1 T1EX (TMR1)
[4:2] Reserved Reserved
PE.1 Pin Function Selection
[1] GPE_MFP1 1 = The PWMY function is selected to the pin PE.1
0 = The GPIOE[1] is selected to the pin PE.1
PE.O Pin Function Selection
[0] GPE_MFPO 1 =The PWMG function is selected to the pin PE.O
0 = The GPIOE[0] is selected to the pin PE.O
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Alternative Multiple Function Pin Control Reqgister (ALT MEP)

Register Offset R/W |Description Reset Value
ALT_MFP GCR_BA+0x50 [RMW |Alternative Multiple Function Pin Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved PB3_T3EX | PB2_T2EX PE5_T1EX | PB15_TOEX
23 22 21 20 19 18 17 16
EBI_HB_EN
15 14 13 12 11 10 9 8
Reserved EB'—E\,(IVRH— EB'—E&"RL— EB'—M,\?LK—E EBILEN |PB12 CLKO PA15DESMC PC3_12SDO
7 6 5 4 3 2 1 0
PC2_l2spl | PCI-ZSBCLIPCO_BBLRC g1y pwima| PB14_S31 | PA7.S21 | PB9_S11 | PB10_SO1
Bits Description
[31:24] Reserved Reserved
Bits GPB_MFP3 and EBI_nWRH_EN (ALT_MFP[14]) and EBI_EN (ALT_MFP[11]) and
PB3_T3EX (ALT_MFP[27]) determine the PB.3 function.
EBI_ nWRH_EN| EBI_EN |GPB_MFP[3]| PB3_T3EX |PB.3 Function
0 0 0 0 GPIO
[27] PB3 T3EX
0 0 1 1 CTSO (UARTO)
1 1 1 1 g\r/*l\zlaRbI'-el) (EBI write high byte
0 0 1 1 T3EX (TMR3)
Bits GPB_MFP2 and EBI_nWRL_EN (ALT_MFP[13]) and EBI_EN (ALT_MFP[11]) and
PB2_T2EX (ALT_MFP[26]) determine the PB.2 function.
EBI_nWRL_EN| EBI_EN |GPB_MFP[2]| PB2_T2EX |PB.2 Function
0 0 0 0 GPIO
[26] PB2 T2EX
0 0 1 0 RTSO (UARTO)
1 1 1 0 Q\A\QEI'I;) (EBI write low byte
0 0 1 1 T2EX (TMR2)
Bits GPE_MFP5 and PE5_T1EX (ALT_MFP[25]) determine the PE.5 function.
[25] PE5_T1EX PE5_T1EX GPE_MFP[5] |PE.5 Function
0 0 GPIO
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0 1 PWM5 (PWM)
1 1 T1EX (TMR1)
Bits GPB_MFP15 and PB15_TOEX (ALT_MFP[24]) determine the PB.15 function.
PB15_TOEX GPB_MFP[15] |PB.15 Function
[24] PB15_TOEX 0 0 GPIO
0 1 /INT1
1 1 TOEX (TMRO)
EBI_HB_EN is use to switch GPIO function to EBI address/data bus high byte
(AD[15:8]), EBI_HB_EN, EBI_EN and corresponding GPx_MFP[y] determine the Px.y
function.
Bits EBI_HB_EN[7], EBI_EN and GPA_MFP[14] determine the PA.14 function.
[23] EBI_HB_EN[7] EBI_HB_EN[7] EBI_EN GPA_MFP[14] |PA.14 Function
0 0 0 GPIO
0 0 1 PWM2 (PWM)
1 1 1 AD15 (EBI AD bus bit 15)
Bits EBI_HB_EN[6], EBI_EN and GPA_MFP[13] determine the PA.13 function.
EBI_HB_EN[6] EBI_EN GPA_MFP[13] |PA.13 Function
[22] EBI_HB_EN[6] 0 0 0 GPIO
0 0 1 PWM1 (PWM)
1 1 1 AD14 (EBI AD bus bit 14)
Bits EBI_HB_EN[5], EBI_EN and GPA_MFP[12] determine the PA.12 function.
EBI_HB_EN[5] EBI_EN GPA_MFP[12] |PA.12 Function
[21] EBI_HB_EN[5] 0 0 0 GPIO
0 0 1 PWMO (PWM)
1 1 1 AD13 (EBI AD bus bit 13)
Bits EBI_HB_EN[4], EBI_EN and GPA_MFP[1] determine the PA.1 function.
EBI_HB_EN[4] EBI_EN GPA_MFP[1] |PA.1 Function
[20] EBI_HB_EN[4] 0 0 0 GPIO
0 0 1 ADC1 (ADC)
1 1 1 AD12 (EBI AD bus bit 12)
Bits EBI_HB_EN[3], EBI_EN and GPA_MFP[2] determine the PA.2 function.
EBI_HB_EN[3] EBI_EN GPA_MFP[2] |PA.2 Function
[19] EBI_HB_EN[3] 0 0 0 GPIO
0 0 1 ADC2 (ADC)
1 1 1 AD11 (EBI AD bus bit 11)
[18] EBI_HB_EN[2] Bits EBI_HB_EN[2], EBI_EN and GPA_MFP[3] determine the PA.3 function.
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EBI_HB_EN[2] EBIEN GPA_MFP[3] [PA.3 Function
0 0 0 GPIO
0 0 1 ADC3 (ADC)
1 1 1 AD10 (EBI AD bus bit 10)

Bits EBI_HB_EN[1], EBI_EN and GPA_MFP[4] determine the PA.4 function.

EBI_HB_EN[1] EBI_EN GPA_MFP[4] |PA.4 Function
[17] EBI_HB_EN[1] 0 0 0 GPIO
0 0 1 ADC4 (ADC)
1 1 1 AD9 (EBI AD bus bit 9)

Bits EBI_HB_EN[O], EBI_EN and GPA_MFPI[5] determine the PA.5 function.

EBI_HB_EN[O] EBI_EN GPA_MFP[5] |PA.5 Function
[16] EBI_HB_EN[O0] 0 0 0 GPIO
0 0 1 ADCS5 (ADC)
1 1 1 ADS8 (EBI AD bus bit 8)
[15] Reserved Reserved

Bits EBI_nWRH_EN, EBI_EN and GPB_MFP[3] determine the PB.3 function.

EBI_nWRH_EN EBI_EN GPB_MFP[3] |PB.3 Function
[14] EBl_ nWRH_EN 0 0 0 GPIO
0 0 1 CTSO0 (UARTO)
1 1 1 nWRH (EBI write high byte
enable)
Bits EBI_nWRL_EN, EBI_EN and GPB_MFP[2] determine the PB.2 function.
EBI_nWRL_EN EBI_EN GPB_MFP[2] |PB.2 Function
[13] EBl_nWRL_EN 0 0 0 GPIO
0 0 1 RTS0 (UARTO)
1 1 1 nWRL (EBI write low byte
enable)
Bits EBI_MCLK_EN, EBI_EN and GPC_MFP[8] determine the PC.8 function.
EBI_MCLK_EN EBI_EN GPC_MFP[8] |PC.8 Function
[12] EBI_MCLK_EN 0 0 0 GPIO
0 0 1 SPISS10 (SPI1)
1 1 1 MCLK (EBI Clock output)
EBI_EN is use to switch GPIO function to EBI function (AD[15:0], ALE, RE, WE, CS,
MCLK), it need additional registers EBI_EN[7:0] and EBI_MCLK_EN for some
[11] EBI_EN GPIO to switch to EBI function(AD[15:8], MCLK)

EBI_EN GPA_MFP[6] |PA.6 Function
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0 0 GPIO

0 1 ADC5 (ADC)

1 1 AD7 (EBI AD bus bit 7)
EBILEN GPA_MFP[7] |PA.7 Function

0 0 GPIO

0 1 ADC7 (ADC)

1 1 AD6 (EBI AD bus bit 6)
EBIEN GPC_MFP[7] |PC.7 Function

0 0 GPIO

0 1 CPNO (CMP)

1 1 ADS5 (EBI AD bus bit 5)
EBIEN GPC_MFP[6] |PC.6 Function

0 0 GPIO

0 1 CPPO (CMP)

1 1 AD4 (EBI AD bus bit 4)
EBIEN GPC_MFP[15] |PC.15 Function

0 0 GPIO

0 1 CPN1 (CMP)

1 1 AD3 (EBI AD bus bit 3)
EBIEN GPC_MFP[14] |PC.14 Function

0 0 GPIO

0 1 CPP1 (CMP)

1 1 AD2 (EBI AD bus bit 2)
EBIEN GPB_MFP[13] |PB.13 Function

0 0 GPIO

0 1 CPOL1 (CMP)

1 1 AD1 (EBI AD bus bit 1)
EBIEN PB12_CLKO | GPB_MFP[12] |PB.12 Function
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0 0 0 GPIO
0 0 1 CPOO (CMP)
0 1 1 CLKO (Clock Driver output)
1 1 1 ADO (EBI AD bus bit 0)
EBI_EN GPA_MFP[11] |PA.11 Function
0 0 GPIO
0 1 SCL1 (’C)
1 1 nRD (EBI)
EBI_EN GPA_MFP[10] |PA.10 Function
0 0 GPIO
0 1 SDAL (I°'C)
1 1 nWR (EBI)
EBI_EN GPB_MFP[6] |PB.6 Function
0 0 GPIO
0 1 RTS1 (UART1)
1 1 ALE (EBI)
EBI_EN GPB_MFP[7] |PB.7 Function
0 0 GPIO
0 1 CTS1 (UART1)
1 1 nCs (EBI)
Bits PB12_CLKO, GPB_MFP[12] and EBI_EN (ALT_MFP[11]) determine the PB.12
function.
EBI_EN PB12_CLKO | GPB_MFP[12] |PB.12 Function
[10] PB12_CLKO 0 0 0 GPIO
0 0 1 CPOO (CMP)
0 1 1 CLKO (Clock Driver output)
1 1 1 ADO (EBI AD bus hit 0)
Bits PA15_I2SMCLK and GPA_MFP[15] determine the PA.15 function.
PA15_[2SMCLK | GPA_MFP[15] [PA.15 Function
[9] PA15_I2SMCLK
0 0 GPIO
0 1 PWM3 (PWM)
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1 1 I2SMCLK (I°S)

Bits PC3_12SDO and GPC_MFP[3] determine the PC.3 function.

PC3 12SDO | GPC_MFP[3] |PC.3 Function

[8] PC3_12SDO 0 0 GPIO
0 1 MOSI0O0 (SPIO)
1 1 12SDO (I°S)

Bits PC2_I2SDI and GPC_MFP[2] determine the PC.2 function.

PC2_12SDI GPC_MFP[2] |PC.2 Function
[7] PC2_I2SDI 0 0 GPIO
0 1 MISO00 (SPI0)
1 1 12SDI (1°S)

Bits PC1_I2SBCLK and GPC_MFP[1] determine the PC.1 function.

PC1_I2SBCLK | GPC_MFP[1] |PC.1 Function

[6] PC1_I2SBCLK 0 0 GPIO
0 1 SPICLKO (SPI0)
1 1 I2SBCLK (I°S)

Bits PCO_I2SLRCLK and GPC_MFP[0] determine the PC.0 function.

PCO_I2SLRCLK | GPC_MFP[0] |PC.0 Function

[5] PCO_I2SLRCLK 0 0 GPIO
0 1 SPISS00 (SPI0)
1 1 I2SLRCLK (I°S)

Bits PB11_PWM4 and GPB_MFP[11] determine the PB.11 function.

PB11_PWM4 | GPB_MFP[11] |PB.11 Function

[4] PB11_PWM4 0 0 GPIO
0 1 T™3
1 1 PWM4 (PWM)

Bits PB14_S31 and GPB_MFP[14] determine the PB.14 function.

PB14_S31 GPB_MFP[14] |PB.14 Function

[3] PB14 S31 0 0 GPIO
0 1 /INTO
1 1 SPISS31 (SPI3)

Bits PA7_S21, GPA_MFP[7] and EBI_EN (ALT_MFP[11]).determine the PA.7 function.

2] PA7_S21 EBIEN PA7_S21 GPA_MFP[7] |PA.7 Function

0 0 0 GPIO
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0 0 1 ADC7 (ADC)
0 1 1 SPISS21 (SPI2)
1 0 1 ADG (EBI AD bus bit 6)

Bits PB9_S11 and GPB_MFP[9] determine the PB.9 function.

PB9_S11 GPB_MFP[9] |PB.9 Function
[ PB9_S11 0 0 GPIO
0 1 ™1
1 1 SPISS11 (SPI1)

Bits PB10_S01 and GPB_MFP[10] determine the PB.10 function.

PB10_S01 | GPB_MFP[10] |PB.10 Function

[0] PB10_S01 0 0 GPIO
0 1 ™2
1 1 SPISS01 (SPI0)
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Reqgister Write-Protection Control Register (REGWRPROT)

Some of the system control registers need to be protected to avoid inadvertent write and disturb
the chip operation. These system control registers are protected after the power on reset till user
to disable register protection. For user to program these protected registers, a register protection
disable sequence needs to be followed by a special programming. The register protection disable
sequence is writing the data “59h”, “16h” “88h” to the register REGWRPROT address at
0x5000_0100 continuously. Any different data value, different sequence or any other write to
other address during these three data writing will abort the whole sequence.

After the protection is disabled, user can check the protection disable bit at address 0x5000_0100
bit0, 1 is protection disable, and 0 is protection enable. Then user can update the target protected
register value and then write any data to the address “0x5000_0100" to enable register protection.

This register is write for disable/enable register protection and read for the REGPROTDIS status

Register Offset R/W |Description Reset Value
REGWRPROT |GCR_BA+0x100 |RAW |Register Write Protect register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0

REGWRPROT
REGWRPROT[7:1] [0]
REGPROTDIS
Bits Description
[31:16] Reserved Reserved

Register Write-Protection Code (Write Only)

Some registers have write-protection function. Writing these registers have to disable
the protected function by writing the sequence value “59h”, “16h”, “88h" to this field.
After this sequence is completed, the REGPROTDIS bit will be set to 1 and write-
protection registers can be normal write.

[7:0] REGWRPROT

Register Write-Protection Disable index (Read only)
1 = Write-protection Disabled for writing protected registers

0 = Write-protection Enabled for writing protected registers. Any write to the protected
register is ignored.

[l REGPROTDIS The Protected registers are:

IPRSTCL1: address 0x5000_0008

BODCR: address 0x5000_0018

PORCR: address 0x5000_0024

Aug 22, 2013 Page 87 of 573 Revision V2.05



NuMicro™ NUC130/NUC140 Technical Reference Manual

NnuvoToN
aas—_—_—_—_—_—_—_—5rGv-_—_—_—_—_—_—_—

PWRCON: address 0x5000_0200 (bit[6] is not protected for power wake-up interrupt|
clear)

APBCLK bit[0]: address 0x5000_0208 (hit[0] is watchdog clock enable)
CLKSELO: address 0x5000_0210 (for HCLK and CPU STCLK clock source select)
CLKSELZ1 bit[1:0]: address 0x5000_0214 (for watchdog clock source select)
NMI_SEL bit[8]: address 0x5000_0380 (for NMI_EN clock source select)
ISPCON: address 0x5000_C000 (Flash ISP Control register)

ISPTRG: address 0x5000_C010 (ISP Trigger Control register)

WTCR: address 0x4000_4000

FATCON: address 0x5000_C018
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5.2.6 System Timer (SysTick)

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

When system timer is enabled, it will count down from the value in the SysTick Current Value
Register (SYST_CVR) to 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 0
before enabling the feature. This ensures the timer will count from the SYST_RVR value rather
than an arbitrary value when it is enabled.

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

For more detailed information, please refer to the “ARM® Cortex™-M0 Technical Reference
Manual” and “ARM® v6-M Architecture Reference Manual”.
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5.2.6.1 System Timer Control Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value

SCS Base Address:
SCS_BA =0xEO000_EO000

SYST_CSR |SCS_BA+0x10 RM  [SysTick Control and Status Register 0x0000_0000
SYST_RVR |SCS_BA+0x14 RMW |SysTick Reload Value Register OXXXXX_XXXX
SYST_CVR |SCS_BA+0x18 RMW  [SysTick Current Value Register OXXXXX_XXXX
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5.2.6.2 System Timer Control Register Description
SysTick Control and Status (SYST CSR)

Register Offset R/W  |Description Reset Value
SYST_CSR [SCS_BA+0x10 RM  [SysTick Control and Status Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved COUNTFLAG
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved CLKSRC TICKINT ENABLE
Bits Description
[31:17] Reserved Reserved

Returns 1 if timer counted to 0 since last time this register was read.
[16] COUNTFLAG COUNTFLAG is set by a count transition from 1 to 0.
COUNTFLAG is cleared on read or by a write to the Current Value register.

[15:3] Reserved Reserved

1 = Core clock used for SysTick.
[2] CLKSRC ] )
0 = Clock source is (optional) external reference clock

1 = Counting down to 0 will cause the SysTick exception to be pended. Clearing the
SysTick Current Value register by a register write in software will not cause
1 TICKINT SysTick to be pended.

0 = Counting down to 0 does not cause the SysTick exception to be pended. Software
can use COUNTFLAG to determine if a count to O has occurred.

1 = Counter will operate in a multi-shot manner
[0] ENABLE _
0 = Counter Disabled
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SysTick Reload Value Reqgister (SYST RVR)

Register Offset R/W |Description Reset Value
SYST_RVR |SCS_BA+0x14 RMW  [SysTick Reload Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16

RELOAD[23:16]

15 14 13 12 11 10 9 8

RELOADI[15:8]

7 6 5 4 3 2 1 0
RELOADI[7:0]
Bits Description
[31:24] Reserved Reserved
[23:0] RELOAD Value to load into the Current Value register when the counter reaches 0.
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SysTick Current Value Register (SYST CVR)

Register Offset R/W |Description Reset Value
SYST_CVR |SCS_BA+0x18 RM |SysTick Current Value Register OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16

CURRENT [23:16]

15 14 13 12 11 10 9 8

CURRENT [15:8]

7 6 5 4 3 2 1 0

CURRENT][7:0]

Bits Description

[31:24] Reserved Reserved

Current counter value. This is the value of the counter at the time it is sampled. The
[23:0] CURRENT counter does not provide read-modify-write protection. The register is write-clear. A
software write of any value will clear the register to 0.
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5.2.7 Nested Vectored Interrupt Controller (NVIC)

The Cortex-MO provides an interrupt controller as an integral part of the exception mode, named
as “Nested Vectored Interrupt Controller (NVIC)”. It is closely coupled to the processor kernel and
provides following features:

® Nested and Vectored interrupt support
®  Automatic processor state saving and restoration
® Reduced and deterministic interrupt latency

The NVIC prioritizes and handles all supported exceptions. All exceptions are handled in “Handler
Mode”. This NVIC architecture supports 32 (IRQ[31:0]) discrete interrupts with 4 levels of priority.
All of the interrupts and most of the system exceptions can be configured to different priority
levels. When an interrupt occurs, the NVIC will compare the priority of the new interrupt to the
current running one’s priority. If the priority of the new interrupt is higher than the current one, the
new interrupt handler will override the current handler.

When any interrupts is accepted, the starting address of the interrupt service routine (ISR) is
fetched from a vector table in memory. There is no need to determine which interrupt is accepted
and branch to the starting address of the correlated ISR by software. While the starting address is
fetched, NVIC will also automatically save processor state including the registers “PC, PSR, LR,
RO~R3, R12" to the stack. At the end of the ISR, the NVIC will restore the mentioned registers
from stack and resume the normal execution. Thus it will take less and deterministic time to
process the interrupt request.

The NVIC supports “Tail Chaining” which handles back-to-back interrupts efficiently without the
overhead of states saving and restoration and therefore reduces delay time in switching to
pending ISR at the end of current ISR. The NVIC also supports “Late Arrival” which improves the
efficiency of concurrent ISRs. When a higher priority interrupt request occurs before the current
ISR starts to execute (at the stage of state saving and starting address fetching), the NVIC will
give priority to the higher one without delay penalty. Thus it advances the real-time capability.

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

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

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

Table 5-2 Exception Model

Interrupt
,\Xﬁifér (Bit’i\l::\?:rrrupt Inﬁltzrr;uept Source IP |Interrupt description
Registers)
0~15 - - - System exceptions

16 0 BOD_OUT | Brown-out |Brown-out low voltage detected interrupt
17 1 WDT_INT WDT Watchdog Timer interrupt
18 2 EINTO GPIO External signal interrupt from PB.14 pin
19 3 EINT1 GPIO External signal interrupt from PB.15 pin
20 4 GPAB_INT GPIO External signal interrupt from PA[15:0]/PB[13:0]
21 5 GPCDE_INT GPIO External interrupt from PC[15:0]/PD[15:0]/PE[15:0]
22 6 PWMA_INT | PWMO0O~3 |PWMO, PWM1, PWM2 and PWM3 interrupt
23 7 PWMB_INT | PWM4~7 |PWM4, PWM5, PWM6 and PWM?7 interrupt
24 8 TMRO_INT TMRO  |Timer O interrupt
25 9 TMRL_INT TMR1 |Timer 1 interrupt
26 10 TMR2_INT TMR2 Timer 2 interrupt
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27 11 TMR3_INT TMR3  |Timer 3 interrupt

28 12 UARTO2_INT| UARTO0/2 |UARTO and UART?2 interrupt

29 13 UARTL_INT UART1 |UART1 interrupt

30 14 SPIO_INT SPIO SPIO interrupt

31 15 SPI1_INT SPI1 SPI1 interrupt

32 16 SPI2_INT SPI2 SPI2 interrupt

33 17 SPI3_INT SPI3 SPI3 interrupt

34 18 12CO_INT PCo  |I°CO interrupt

35 19 I2C1_INT Pc1  |PClinterrupt

36 20 CANO_INT CANO CANO interrupt

37 21 Reserved Reserved |Reserved

38 22 Reserved Reserved |Reserved

39 23 USB_INT USBD |USB 2.0 FS Device interrupt

40 24 PS2_INT PS/2 PS/2 interrupt

41 25 ACMP_INT ACMP  |Analog Comparator-0 or Comaprator-1 interrupt

42 26 PDMA_INT PDMA  |PDMA interrupt

43 27 12S_INT I’s 1S interrupt

44 28 PWRWU_INT|  CLKC Clock controller interrupt for chip wake-up from
Power-down state

45 29 ADC_INT ADC ADC interrupt

46 30 Reserved Reserved |Reserved

a7 31 RTC_INT RTC Real time clock interrupt
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5.2.7.2 Vector Table

When any interrupts 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 5-4 Vector Table Format

5.2.7.3 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.
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5.2.7.4 NVIC Control Registers
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
SCS Base Address:

SCS_BA = 0xE000_EO00

NVIC_ISER |SCS_BA+0x100 |RMW [IRQO ~IRQ31 Set-Enable Control Register 0x0000_0000
NVIC_ICER |SCS_BA+0x180 |RMW [IRQO ~IRQ31 Clear-Enable Control Register 0x0000_0000
NVIC_ISPR |SCS_BA+0x200 |RMW [IRQO ~IRQ31 Set-Pending Control Register 0x0000_0000
NVIC_ICPR [SCS BA+0x280 |RMW |IRQO ~IRQ31 Clear-Pending Control Register 0x0000_0000
NVIC_IPRO |SCS_BA+0x400 |RMW [IRQO ~IRQ3 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR1 |SCS_BA+0x404 |RW [IRQ4 ~IRQ?7 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR2 |SCS_BA+0x408 |RW [IRQ8 ~IRQ11 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR3 |SCS_BA+0x40C |RMW [IRQ12 ~IRQ15 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR4 |SCS_BA+0x410 |RMW [IRQ16 ~IRQ19 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR5 |SCS_BA+0x414 |RMW [IRQ20 ~IRQ23 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR6 |SCS_BA+0x418 |RMW [IRQ24 ~IRQ27 Interrupt Priority Control Register 0x0000_0000
NVIC_IPR7 |SCS_BA+0x41C |RMW [IRQ28 ~IRQ31 Interrupt Priority Control Register 0x0000_0000
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IRO0 ~ IRQ31 Set-Enable Control Register (NVIC ISER)

Register Offset R/W |Description Reset Value
NVIC_ISER |SCS_BA+0x100 |[RMW [IRQO ~IRQ31 Set-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24

SETENA[31:24]

23 22 21 20 19 18 17 16

SETENA [23:16]

15 14 13 12 11 10 9 8

SETENA [15:8]

7 6 5 4 3 2 1 0

SETENA[7:0]

Bits Description

Enable one or more interrupts within a group of 32. Each bit represents an interrupt
number from IRQO ~ IRQ31 (Vector number from 16 ~ 47).

[31:0] SETENA Writing 1 will enable the associated interrupt.
Writing O has no effect.

The register reads back with the current enable state.
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IRO0 ~ IRQ31 Clear-Enable Control Register (NVIC ICER)

Register Offset R/W |Description Reset Value
NVIC_ICER |SCS_BA+0x180 |RMW [IRQO ~IRQ31 Clear-Enable Control Register 0x0000_0000
31 30 29 28 27 26 25 24

CLRENA[31:24]

23 22 21 20 19 18 17 16

CLRENA [23:16]

15 14 13 12 11 10 9 8

CLRENA [15:8]

7 6 5 4 3 2 1 0

CLRENA[7:0]

Bits Description
Disable one or more interrupts within a group of 32. Each bit represents an interrupt
number from IRQO ~ IRQ31 (Vector number from 16 ~ 47).

[31:0] CLRENA Writing 1 will disable the associated interrupt.

Writing O has no effect.

The register reads back with the current enable state.
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IRO0 ~ IRQ31 Set-Pending Control Register (NVIC ISPR)

Register Offset R/W |Description Reset Value
NVIC_ISPR |SCS_BA+0x200 [RMW [IRQO ~IRQ31 Set-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24

SETPEND[31:24]

23 22 21 20 19 18 17 16

SETPEND [23:16]

15 14 13 12 11 10 9 8

SETPEND [15:8]

7 6 5 4 3 2 1 0

SETPEND [7:0]

Bits Description
Writing 1 to a bit to set pending state of the associated interrupt under software control.
Each bit represents an interrupt number from IRQO ~ IRQ31 (Vector number from 16 ~
47).

[31:0] SETPEND )

Writing O has no effect.

The register reads back with the current pending state.
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IRO0 ~ IRQ31 Clear-Pending Control Register (NVIC ICPR)

Register Offset R/W |Description Reset Value
NVIC_ICPR |SCS_BA+0x280 |RMW [IRQO ~IRQ31 Clear-Pending Control Register 0x0000_0000
31 30 29 28 27 26 25 24

CLRPEND [31:24]

23 22 21 20 19 18 17 16

CLRPEND [23:16]

15 14 13 12 11 10 9 8

CLRPEND [15:8]

7 6 5 4 3 2 1 0

CLRPEND [7:0]

Bits Description
Writing 1 to a bit to remove the pending state of associated interrupt under software
control. Each bit represents an interrupt number from IRQO ~ IRQ31 (Vector number
from 16 ~ 47).

[31:0] CLRPEND

Writing O has no effect.

The register reads back with the current pending state.
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IRO0 ~ IRQ3 Interrupt Priority Register (NVIC 1PR0)

Register Offset R/W |Description Reset Value
NVIC_IPRO |SCS_BA+0x400 [RMW [IRQO ~IRQ3 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_3 Reserved
23 22 21 20 19 18 17 16
PRI 2 Reserved
15 14 13 12 11 10 9 8
PRI_1 Reserved
7 6 5 4 3 2 1 0
PRI O Reserved
Bits Description
Priority of IRQ3
[31:30] PRI 3 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of IRQ2
[23:22] PRI 2 ] o o
“0" denotes the highest priority and “3” denotes lowest priority
[21:16] Reserved Reserved
Priority of IRQ1
[15:14] PRI 1 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[13:8] Reserved Reserved
Priority of IRQO
[7:6] PRLO ] o o
“0" denotes the highest priority and “3” denotes lowest priority
[5:0] Reserved Reserved
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IRO4 ~ IRQY Interrupt Priority Register (NVIC IPR1)

Register Offset R/W |Description Reset Value
NVIC_IPR1 |SCS_BA+0x404 |RMW [IRQ4 ~IRQ7 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_7 Reserved
23 22 21 20 19 18 17 16
PRI_6 Reserved
15 14 13 12 11 10 9 8
PRI 5 Reserved
7 6 5 4 3 2 1 0
PRI 4 Reserved
Bits Description
Priority of IRQ7
[31:30] PRI_7 . o o
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of IRQ6
[23:22] PRL 6 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[21:16] Reserved Reserved
Priority of IRQ5
[15:14] PRL5 ) o o
“0" denotes the highest priority and “3” denotes lowest priority
[13:8] Reserved Reserved
Priority of IRQ4
[7:6] PRI 4 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[5:0] Reserved Reserved
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IRO8 ~ IRQ11 Interrupt Priority Register (NVIC IPR2)

Register Offset R/W |Description Reset Value
NVIC_IPR2 |SCS_BA+0x408 |RW [IRQ8 ~IRQ11 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_11 Reserved
23 22 21 20 19 18 17 16
PRI_10 Reserved
15 14 13 12 11 10 9 8
PRI 9 Reserved
7 6 5 4 3 2 1 0
PRIL_8 Reserved
Bits Description
Priority of IRQ11
[31:30] PRI_11 _ o o
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of IRQ10
[23:22] PRIL_10 ] o o
“0" denotes the highest priority and “3” denotes lowest priority
[21:16] Reserved Reserved
Priority of IRQ9
[15:14] PRI 9 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[13:8] Reserved Reserved
Priority of IRQ8
[7:6] PRI 8 ] o o
“0” denotes the highest priority and “3” denotes lowest priority
[5:0] Reserved Reserved
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IRO12 ~ IRQ15 Interrupt Priority Register (NVIC IPR3)

Register Offset R/W |Description Reset Value
NVIC_IPR3 |SCS_BA+0x40C |RW [IRQ12 ~IRQ15 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_15 Reserved
23 22 21 20 19 18 17 16
PRI _14 Reserved
15 14 13 12 11 10 9 8
PRI_13 Reserved
7 6 5 4 3 2 1 0
PRI _12 Reserved
Bits Description
Priority of IRQ15
[31:30] PRI_15 ) o .
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of IRQ14
[23:22] PRI 14 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[21:16] Reserved Reserved
Priority of IRQ13
[15:14] PRI_13 . o .
“0" denotes the highest priority and “3” denotes lowest priority
[13:8] Reserved Reserved
Priority of IRQ12
[7:6] PRI_12 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[5:0] Reserved Reserved

Aug 04, 2013 Page 106 of 573 Revision V2.05



NuMicro™ NUC130/NUC140 Technical Reference Manual

NnuvoToN
aas—_—_—_—_—_—_—_—5rGv-_—_—_—_—_—_—_—

IRO16 ~ IRQ19 Interrupt Priority Register (NVIC IPR4)

Register Offset R/W |Description Reset Value
NVIC_IPR4 |SCS_BA+0x410 [RW [IRQ16 ~IRQ19 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_19 Reserved
23 22 21 20 19 18 17 16
PRI_18 Reserved
15 14 13 12 11 10 9 8
PRI_17 Reserved
7 6 5 4 3 2 1 0
PRI_16 Reserved
Bits Description
Priority of IRQ19
[31:30] PRI_19 _ o o
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of IRQ18
[23:22] PRI_18 ] o o
“0" denotes the highest priority and “3” denotes lowest priority
[21:16] Reserved Reserved
Priority of IRQ17
[15:14] PRI_17 . . .
“0” denotes the highest priority and “3” denotes lowest priority
[13:8] Reserved Reserved
Priority of IRQ16
[7:6] PRI_16 ] o o
“0" denotes the highest priority and “3” denotes lowest priority
[5:0] Reserved Reserved

Aug 22, 2013 Page 107 of 573 Revision V2.05



NuMicro™ NUC130/NUC140 Technical Reference Manual

NnuvoToN
aas—_—_—_—_—_—_—_—5rGv-_—_—_—_—_—_—_—

IRO20 ~ IRQ23 Interrupt Priority Register (NVIC IPR5)

Register Offset R/W |Description Reset Value
NVIC_IPR5 |SCS_BA+0x414 |RMW [IRQ20 ~IRQ23 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_23 Reserved
23 22 21 20 19 18 17 16
PRI_22 Reserved
15 14 13 12 11 10 9 8
PRI 21 Reserved
7 6 5 4 3 2 1 0
PRI_20 Reserved
Bits Description
Priority of IRQ23
[31:30] PRI_23 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of IRQ22
[23:22] PRI_22 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[21:16] Reserved Reserved
Priority of IRQ21
[15:14] PRI_21 ) o o
“0" denotes the highest priority and “3” denotes lowest priority
[13:8] Reserved Reserved
Priority of IRQ20
[7:6] PRI 20 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[5:0] Reserved Reserved
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IRO24 ~ IRQ27 Interrupt Priority Register (NVIC IPR6)

Register Offset R/W |Description Reset Value
NVIC_IPR6 |SCS BA+0x418 [RMW |IRQ24 ~IRQ27 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_27 Reserved
23 22 21 20 19 18 17 16
PRI_26 Reserved
15 14 13 12 11 10 9 8
PRI_25 Reserved
7 6 5 4 3 2 1 0
PRI 24 Reserved
Bits Description
Priority of IRQ27
[31:30] PRI_27 _ o o
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of IRQ26
[23:22] PRI_26 ] o o
“0" denotes the highest priority and “3” denotes lowest priority
[21:16] Reserved Reserved
Priority of IRQ25
[15:14] PRI_25 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[13:8] Reserved Reserved
Priority of IRQ24
[7:6] PRI 24 ] o o
“0" denotes the highest priority and “3” denotes lowest priority
[5:0] Reserved Reserved
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IRO28 ~ IRQ31 Interrupt Priority Reqgister (NVIC IPR7)

Register Offset R/W |Description Reset Value
NVIC_IPR7 |SCS_BA+0x41C |RW [IRQ28 ~IRQ31 Interrupt Priority Control Register 0x0000_0000
31 30 29 28 27 26 25 24
PRI_31 Reserved
23 22 21 20 19 18 17 16
PRI_30 Reserved
15 14 13 12 11 10 9 8
PRI_29 Reserved
7 6 5 4 3 2 1 0
PRI_28 Reserved
Bits Description
Priority of IRQ31
[31:30] PRI 31 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of IRQ30
[23:22] PRIL_30 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[21:16] Reserved Reserved
Priority of IRQ29
[15:14] PRI_29 ) o o
“0" denotes the highest priority and “3” denotes lowest priority
[13:8] Reserved Reserved
Priority of IRQ28
[7:6] PRI_28 ) o o
“0” denotes the highest priority and “3” denotes lowest priority
[5:0] Reserved Reserved
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5.2.7.5 Interrupt Source Control Registers

Besides the interrupt control registers associated with the NVIC, the NuMicro™ NUC100 Series
also implement some specific control registers to facilitate the interrupt functions, including

“interrupt source

described as below.

R: read only, W: write only, R/W: both read and write

identification”, "NMI source selection” and ‘“interrupt test mode”. They are

Register Offset R/W |Description Reset Value
INT Base Address:

INT_BA = 0x5000_0300

IRQO_SRC INT_BA+0x00 R IRQO (BOD) interrupt source identity OXXXXX_XXXX
IRQ1_SRC |INT_BA+0x04 R IRQ1 (WDT) interrupt source identity OXXXXX_XXXX
IRQ2_SRC |INT_BA+0x08 R IRQ2 (EINTO) interrupt source identity OXXXXX_XXXX
IRQ3_SRC |INT_BA+0x0C R IRQ3 (EINT1) interrupt source identity OXXXXX_XXXX
IRQ4_SRC |INT_BA+0x10 R IRQ4 (GPA/B) interrupt source identity OXXXXX_XXXX
IRQ5_SRC  [INT_BA+0x14 R IRQ5 (GPC/DI/E) interrupt source identity OXXXXX_XXXX
IRQ6_SRC INT_BA+0x18 R IRQ6 (PWMA) interrupt source identity OXXXXX_XXXX
IRQ7_SRC  [INT_BA+0x1C R IRQ7 (PWMB) interrupt source identity OXXXXX_XXXX
IRQ8_SRC INT_BA+0x20 R IRQ8 (TMRO) interrupt source identity OXXXXX_XXXX
IRQ9_SRC |INT_BA+0x24 R IRQ9 (TMR1) interrupt source identity OXXXXX_XXXX
IRQ10_SRC [INT_BA+0x28 R IRQ10 (TMR2) interrupt source identity OXXXXX_XXXX
IRQ11_SRC |INT_BA+0x2C R IRQ11 (TMR3) interrupt source identity OXXXXX_XXXX
IRQ12_SRC |[INT_BA+0x30 R IRQ12 (UARTO) interrupt source identity OXXXXX_XXXX
IRQ13_SRC |INT_BA+0x34 R IRQ13 (UART1) interrupt source identity OXXXXX_XXXX
IRQ14_SRC ([INT_BA+0x38 R IRQ14 (SPIO) interrupt source identity OXXXXX_XXXX
IRQ15_SRC |INT_BA+0x3C R IRQ15 (SPI1) interrupt source identity OXXXXX_XXXX
IRQ16_SRC [INT_BA+0x40 R IRQ16 (SPI2) interrupt source identity OXXXXX_XXXX
IRQ17_SRC |INT_BA+0x44 R IRQ17 (SPI3)) interrupt source identity OXXXXX_XXXX
IRQ18_SRC [INT_BA+0x48 R IRQ18 (I°CO) interrupt source identity OXXXXX_XXXX
IRQ19_SRC |INT_BA+0x4C R IRQ19 (I°C1) interrupt source identity OXXXXX_XXXX
IRQ20_SRC |INT_BA+0x50 R IRQ20 (CANO) interrupt source identity OXXXXX_XXXX
IRQ21_SRC |INT_BA+0x54 R IRQ21 (Reserved) interrupt source identity OXXXXX_XXXX
IRQ22_SRC |INT_BA+0x58 R IRQ22 (Reserved) interrupt source identity OXXXXX_XXXX
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IRQ23_SRC |INT_BA+0x5C R IRQ23 (USBD) interrupt source identity OXXXXX_XXXX
IRQ24_SRC |INT_BA+0x60 R IRQ24 (PS/2) interrupt source identity OXXXXX_XXXX
IRQ25_SRC [INT_BA+0x64 R IRQ25 (ACMP) interrupt source identity OXXXXX_XXXX
IRQ26_SRC [INT_BA+0x68 R IRQ26 (PDMA) interrupt source identity OXXXXX_XXXX
IRQ27_SRC (INT_BA+0x6C R IRQ27 (I°S) interrupt source identity OXXXXX_XXXX
IRQ28_SRC [INT_BA+0x70 R IRQ28 (PWRWU) interrupt source identity OXXXXX_XXXX
IRQ29_SRC |[INT_BA+0x74 R IRQ29 (ADC) interrupt source identity OXXXXX_XXXX
IRQ30_SRC [INT_BA+0x78 R IRQ30 (Reserved) interrupt source identity OXXXXX_XXXX
IRQ31_SRC |INT_BA+0x7C R IRQ31 (RTC) interrupt source identity OXXXXX_XXXX
NMI_SEL INT_BA+0x80 RMW  |NMI source interrupt select control register 0x0000_0000

MCU_IRQ INT_BA+0x84 RAW |MCU IRQ Number identity register 0x0000_0000
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Interrupt Source ldentity Register (IROn_SRC)

Register Offset R/W |Description Reset Value

IRQO_SRC INT_BA+0x00 R IRQO (BOD) interrupt source identity OXXXXX_XXXX
IRQ1_SRC |INT_BA+0x04 R IRQ1 (WDT) interrupt source identity OXXXXX_XXXX
IRQ2_SRC |INT_BA+0x08 R IRQ2 (EINTO) interrupt source identity OXXXXX_XXXX
IRQ3_SRC |INT_BA+0x0C R IRQ3 (EINT1) interrupt source identity OXXXXX_XXXX
IRQ4_SRC  [INT_BA+0x10 R IRQ4 (GPA/B) interrupt source identity OXXXXX_XXXX
IRQ5_SRC INT_BA+0x14 R IRQ5 (GPC/D/E) interrupt source identity OXXXXX_XXXX
IRQ6_SRC  [INT_BA+0x18 R IRQ6 (PWMA) interrupt source identity OXXXXX_XXXX
IRQ7_SRC INT_BA+0x1C R IRQ7 (PWMB) interrupt source identity OXXXXX_XXXX
IRQ8_SRC |INT_BA+0x20 R IRQ8 (TMRO) interrupt source identity OXXXXX_XXXX
IRQ9_SRC INT_BA+0x24 R IRQ9 (TMR1) interrupt source identity OXXXXX_XXXX
IRQ10_SRC |INT_BA+0x28 R IRQ10 (TMR2) interrupt source identity OXXXXX_XXXX
IRQ11_SRC |INT_BA+0x2C R IRQ11 (TMRS3) interrupt source identity OXXXXX_XXXX
IRQ12_SRC |INT_BA+0x30 R IRQ12 (UARTO) interrupt source identity OXXXXX_XXXX
IRQ13_SRC |[INT_BA+0x34 R IRQ13 (UART1) interrupt source identity OXXXXX_XXXX
IRQ14_SRC [INT_BA+0x38 R IRQ14 (SPIO) interrupt source identity OXXXXX_XXXX
IRQ15_SRC (INT_BA+0x3C R IRQ15 (SPI1) interrupt source identity OXXXXX_XXXX
IRQ16_SRC |INT_BA+0x40 R IRQ16 (SPI2) interrupt source identity OXXXXX_XXXX
IRQ17_SRC |INT_BA+0x44 R IRQ17 (SPI3)) interrupt source identity OXXXXX_XXXX
IRQ18_SRC |INT_BA+0x48 R IRQ18 (I°CO) interrupt source identity OXXXXX_XXXX
IRQ19 _SRC |INT_BA+0x4C R IRQ19 (°C1) interrupt source identity OXXXXX_XXXX
IRQ20_SRC |INT_BA+0x50 R IRQ20 (CANO) interrupt source identity OXXXXX_XXXX
IRQ21_SRC |INT_BA+0x54 R IRQ21 (Reserved) interrupt source identity OXXXXX_XXXX
IRQ22_SRC |INT_BA+0x58 R IRQ22 (Reserved) interrupt source identity OXXXXX_XXXX
IRQ23_SRC (INT_BA+0x5C R IRQ23 (USBD) interrupt source identity OXXXXX_XXXX
IRQ24_SRC [INT_BA+0x60 R IRQ24 (PS/2) interrupt source identity OXXXXX_XXXX
IRQ25_SRC [INT_BA+0x64 R IRQ25 (ACMP) interrupt source identity OXXXXX_XXXX
IRQ26_SRC [INT_BA+0x68 R IRQ26 (PDMA) interrupt source identity OXXXXX_XXXX
IRQ27_SRC |INT_BA+0x6C R IRQ27 (I?S) interrupt source identity OXXXXX_XXXX
IRQ28_SRC |INT_BA+0x70 R IRQ28 (PWRWU) interrupt source identity OXXXXX_XXXX
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IRQ29_SRC |INT_BA+0x74 R IRQ29 (ADC) interrupt source identity OXXXXX_XXXX
IRQ30_SRC |INT_BA+0x78 R IRQ30 (Reserved) interrupt source identity OXXXXX_XXXX
IRQ31_SRC (INT_BA+0x7C R IRQ31 (RTC) interrupt source identity OXXXXX_XXXX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved INT_SRC[3] INT_SRC[2:0]
Bits Description
[31:4] - Reserved
Interrupt Source
[3:0] INT_SRC
Define the interrupt sources for interrupt event.
Bits Address INT-No. |Description
Bit2: 0
[2:0] INT_BA+0x00 0 Bitl: 0
Bit0: BOD_INT
Bit2: 0
[2:0] INT_BA+0x04 1 Bitl: 0
Bit0: WDT_INT
Bit2: 0
[2:0] INT_BA+0x08 2 Bitl: 0
Bit0: EINTO — external interrupt O from PB.14
Bit2: 0
[2:0] INT_BA+0x0C 3 Bitl: 0
Bit0: EINT1 — external interrupt 1 from PB.15
Bit2: 0
[2:0] INT_BA+0x10 4 Bitl: GPB_INT
Bit0: GPA_INT
[2:0] INT_BA+0x14 5 Bit2: GPE_INT
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Bitl: GPD_INT
Bit0: GPC_INT
Bit3: PWM3_INT
Bit2: PWM2_INT

[3:0] INT_BA+0x18 6 )
Bitl: PWML1_INT
Bit0: PWMO_INT
Bit3: PWM7_INT

[3:0] INT_BA+0x1C 7 Bitz: PWMG_INT
Bitl: PWM5_INT
Bit0: PWM4_INT
Bit2: 0

[2:0] INT_BA+0x20 8 Bitl: 0
Bit0: TMRO_INT
Bit2: 0

[2:0] INT_BA+0x24 9 Bitl: 0
Bit0: TMR1_INT
Bit2: 0

[2:0] INT_BA+0x28 10 Bitl: 0
Bit0: TMR2_INT
Bit2: 0

[2:0] INT_BA+0x2C |11 Bit1: 0
Bit0: TMR3_INT
Bit2: 0

[2:0] INT_BA+0x30 12 Bitl: URT2_INT
Bit0: URTO_INT
Bit2: 0

[2:0] INT_BA+0x34 13 Bitl: 0
Bit0: URT1_INT
Bit2: 0

[2:0] INT_BA+0x38 14 Bit1: 0
Bit0: SPIO_INT
Bit2: 0

[2:0] INT_BA+0x3C 15 Bit1: 0
Bit0: SPI1_INT
Bit2: 0

[2:0] INT_BA+0x40 16 Bitl: 0
Bit0: SPI2_INT
Bit2: 0

[2:0] INT_BA+0x44 17 BitL: 0
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Bit0: SPI3_INT

[2:0]

INT_BA+0x48

18

Bit2: 0
Bitl: 0
Bit0: I2CO_INT

[2:0]

INT_BA+0x4C

19

Bit2: 0
Bitl: 0
Bit0: 1I2C1_INT

[2:0]

INT_BA+0x50

20

Bit2: 0
Bitl: 0
Bit0: CANO_INT

[2:0]

INT_BA+0x54

21

Reserved

[2:0]

INT_BA+0x58

22

Reserved

[2:0]

INT_BA+0X5C

23

Bit2: 0
Bit1: 0
Bit0: USB_INT

[2:0]

INT_BA+0x60

24

Bit2: 0
Bitl: 0
Bit0: PS2_INT

[2:0]

INT_BA+0x64

25

Bit2: 0
Bitl: 0
Bit0: ACMP_INT

[2:0]

INT_BA+0x68

26

Bit2: 0
Bitl: 0
Bit0: PDMA_INT

[2:0]

INT_BA+0x6C

27

Bit2: 0
Bitl: 0
Bit0: 12S_INT

[2:0]

INT_BA+0x70

28

Bit2: 0
Bitl: 0
Bit0: PWRWU_INT

[2:0]

INT_BA+0x74

29

Bit2: 0
Bitl: 0
Bit0: ADC_INT

[2:0]

INT_BA+0x78

30

Reserved

[2:0]

INT_BA+0x7C

31

Bit2: 0
Bitl: 0
Bit0: RTC_INT
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NMI Interrupt Source Select Control Register (NMI _SEL)

Register Offset R/W |Description Reset Value
NMI_SEL INT_BA+0x80 RMW  |NMI source interrupt select control register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved NMI_EN
7 6 5 4 3 2 1 0
Reserved NMI_SEL[4:0]
Bits Description
[31:8] Reserved Reserved
NMI Interrupt Enable (Write-protection Bit)
1 = NMl interrupt Enabled
[8] NMI_EN 0 = NMl interrupt Disabled
This bit is the protected bit, which means programming this needs to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register
REGWRPROT at address GCR_BA+0x100
[7:5] Reserved Reserved
NMI Interrupt Source Selection
(4:0] NMI_SEL The NMI interrupt to Cortex-MO can be selected from one of the peripheral interrupt by
setting NMI_SEL.
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MCU Interrupt Request Source Register (MCU [RQ)

Register Offset R/W |Description Reset Value
MCU_IRQ INT_BA+0x84 RMW  |MCU IRQ Number identity register 0x0000_0000
31 30 29 28 27 26 25 24

MCU_IRQ[31:24]

23 22 21 20 19 18 17 16

MCU_IRQ[23:16]

15 14 13 12 11 10 9 8

MCU_IRQ[15:8]

7 6 5 4 3 2 1 0

MCU_IRQ[7:0]

Bits Description

MCU IRQ Source Register

The MCU_IRQ collects all the interrupts from the peripherals and generates the
synchronous interrupt to Cortex-MO. There are two modes to generate interrupt to
Cortex-M0, the normal mode and test mode.

[31:0] MCU_IRQ _The MCU_IRQ collects all interrupts from each peripheral and synchronizes them then
interrupts the Cortex-MO.

When the MCU_IRQIn] is 0: Set MCU_IRQ[n] 1 will generate an interrupt to Cortex_MO
NVICIn].

When the MCU_IRQIn] is 1 (mean an interrupt is assert), set 1 to the MCU_IRQI[n] will
clear the interrupt and set MCU_IRQI[n] O : no any effect
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5.2.8 System Control Register

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

For more detailed information, please refer to the documents “ARM® Cortex™-M0 Technical
Reference Manual” and “ARM® v6-M Architecture Reference Manual”.

R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
SCS Base Address:

SCS_BA = 0xE000_EO00

CPUID SCS_BA+0xD00 |R CPUID Register 0x410C_C200
ICSR SCS_BA+0xD04 [RMW |[Interrupt Control and State Register 0x0000_0000
AIRCR SCS_BA+0xDOC [RMW |Application Interrupt and Reset Control Register OxFAO5_0000
SCR SCS_BA+0xD10 [RMW |System Control Register 0x0000_0000
SHPR2 SCS_BA+0xD1C [RMW |[System Handler Priority Register 2 0x0000_0000
SHPR3 SCS_BA+0xD20 [RMW |[System Handler Priority Register 3 0x0000_0000
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CPUID Register (CPUID)

Register Offset R/W |Description Reset Value
CPUID SCS_BA+0xD00 (R CPUID Register 0x410C_C200
31 30 29 28 27 26 25 24

IMPLEMENTER[7:0]

23 22 21 20 19 18 17 16

Reserved PART[3:0]

15 14 13 12 11 10 9 8

PARTNO[11:4]

7 6 5 4 3 2 1 0
PARTNO[3:0] REVISION[3:0]
Bits Description
[31:24] IMPLEMENTER  |Implementer code assigned by ARM. ( ARM = 0x41)
[23:20] Reserved Reserved
[19:16] PART Reads as 0xC for ARMv6-M parts
[15:4] PARTNO Reads as 0xC20.
[3:0] REVISION Reads as 0x0
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Interrupt Control State Register (ICSR)

Register Offset R/W |Description Reset Value
ICSR SCS_BA+0xD04 [RMW |[Interrupt Control and State Register 0x0000_0000
31 30 29 28 27 26 25 24
NMIPENDSE Reserved PENDSVSET | PENDSVCLR | PENDSTSET |[PENDSTCLR| Reserved
23 22 21 20 19 18 17 16
SRPREEMP | isRPENDING Reserved VECTPENDINGI[5:4]
15 14 13 12 11 10 9 8
VECTPENDING[3:0] Reserved
7 6 5 4 3 2 1 0
Reserved VECTACTIVE[5:0]
Bits Description
NMI set-pending bit
Write:
0 = no effect
1 = changes NMI exception state to pending.
Read:
[31] NMIPENDSET
0 = NMI exception is not pending
1 = NMI exception is pending.
Because NMl is the highest-priority exception, normally the processor enters the NMI
exception handler as soon as it detects a write of 1 to this bit. Entering the handler then
clears this bit to 0. This means a read of this bit by the NMI exception handler returns 1
only if the NMI signal is reasserted while the processor is executing that handler.
[30:29] Reserved Reserved
PendSV set-pending bit.
Write:
0 = no effect
1 = changes PendSV exception state to pending.
[28] PENDSVSET
Read:
0 = PendSV exception is not pending
1 = PendSV exception is pending.
Writing 1 to this bit is the only way to set the PendSV exception state to pending.
PendSV clear-pending bit.
[27] PENDSVCLR Write:
0 = no effect
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1 =removes the pending state from the PendSV exception.

This is a write only bit. When you want to clear PENDSV bit, you must “write 0 to
PENDSVSET and write 1 to PENDSVCLR” at the same time.

SysTick exception set-pending bit.

Write:

0 = no effect

[26] PENDSTSET 1 = changes SysTick exception state to pending.
Read:

0 = SysTick exception is not pending

1 = SysTick exception is pending.

SysTick exception clear-pending bit.
Write:

[25] PENDSTCLR |0 = Mo effect
1 =removes the pending state from the SysTick exception.

This is a write only bit. When you want to clear PENDST bit, you must “write O to
PENDSTSET and write 1 to PENDSTCLR” at the same time.

[24] Reserved Reserved

If set, a pending exception will be serviced on exit from the debug halt state.
[23] ISRPREEMPT
This is a read only bit.

Interrupt pending flag, excluding NMI and Faults:
0 = interrupt not pending

[22] ISRPENDING
1 =interrupt pending.

This is a read only bit.

[21:18] Reserved Reserved

Indicates the exception number of the highest priority pending enabled exception:
[17:12] VECTPENDING |0 = no pending exceptions

Nonzero = the exception number of the highest priority pending enabled exception.

[11:6] Reserved Reserved

Contains the active exception number
[5:0] VECTACTIVE 0 = Thread mode

Nonzero = The exception number of the currently active exception.
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Application Interrupt and Reset Control Register (AIRCR)

Register Offset R/W |Description Reset Value
AIRCR SCS_BA+0xDOC [RMW [Application Interrupt and Reset Control Register 0xFAQ05_0000
31 30 29 28 27 26 25 24
VECTORKEY[15:8]
23 22 21 20 19 18 17 16

VECTORKEY([7:0]

15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
SYSRESETR | VECTCLKAC
Reserved EQ TIVE Reserved
Bits Description
[31:16] VECTORKEY When \A/rlt!ng this register, this field should be 0x05FA, otherwise the write action will|
be unpredictable.

[15:3] Reserved Reserved

Writing this bit 1 will cause a reset signal to be asserted to the chip to indicate a reset is
(2] SYSRESETREQ |reduested.

The bit is a write only bit and self-clears as part of the reset sequence.

Set this bit to 1 will clears all active state information for fixed and configurable
exceptions.

(1] VECTCLRACTIVE The bit is a write only bit and can only be written when the core is halted.

Note: It is the debugger’s responsibility to re-initialize the stack.

[0] Reserved Reserved
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System Control Register (SCR)

Register Offset R/W |Description Reset Value
SCR SCS_BA+0xD10 [RMW |System Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved SEVONPEND| Reserved |SLEEPDEEP SLEE'?FONEXI Reserved
Bits Description
[31:5] Reserved Reserved

Send Event on Pending bit:

0 = only enabled interrupts or events can wakeup the processor, disabled interrupts
are excluded

1 = enabled events and all interrupts, including disabled interrupts, can wakeup the
[4] SEVONPEND processor.

When an event or interrupt enters pending state, the event signal wakes up the
processor from WFE. If the processor is not waiting for an event, the event is
registered and affects the next WFE.

The processor also wakes up on execution of an SEV instruction or an external event.

[3] Reserved Reserved

Controls whether the processor uses sleep or deep sleep as its low power mode:
2] SLEEPDEEP 0 =sleep
1 =deep sleep

Indicates sleep-on-exit when returning from Handler mode to Thread mode:
0 = do not sleep when returning to Thread mode.
1] SLEEPONEXIT |1 = enter sleep, or deep sleep, on return from an ISR to Thread mode.

Setting this bit to 1 enables an interrupt driven application to avoid returning to an
empty main application.

[0] Reserved Reserved
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System Handler Priority Register 2 (SHPR?2)

Register Offset R/W |Description Reset Value
SHPR2 SCS_BA+0xD1C |RMW |[System Handler Priority Register 2 0x0000_0000
31 30 29 28 27 26 25 24
PRI_11 Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
Priority of system handler 11 — SVCall
[31:30] PRI_11
“0” denotes the highest priority and “3” denotes lowest priority
[29:0] Reserved Reserved
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System Handler Priority Register 3 (SHPR3)

Register Offset R/W |Description Reset Value
SHPR3 SCS_BA+0xD20 [RMW |[System Handler Priority Register 3 0x0000_0000
31 30 29 28 27 26 25 24
PRI_15 Reserved
23 22 21 20 19 18 17 16
PRI_14 Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved
Bits Description
Priority of system handler 15 — SysTick
[31:30] PRI_15
“0” denotes the highest priority and “3” denotes lowest priority
[29:24] Reserved Reserved
Priority of system handler 14 — PendSV
[23:22] PRI 14
“0” denotes the highest priority and “3” denotes lowest priority
[21:0] Reserved Reserved
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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 enters Power-down mode and wait
for wake-up interrupt source triggered to leave Power-down mode. In 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.
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Figure 5-4 Clock Generator Global View Diagram
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5.3.2 Clock Generator
The clock generator consists of 5 clock sources which are listed below:

® One external 32.768 kHz low speed crystal
®  One external 4~24 MHz high speed crystal

® One programmable PLL FOUT(PLL source consists of external 4~24 MHz high speed
crystal and internal 22.1184 MHz high speed oscillator)

One internal 22.1184 MHz high speed oscillator

One internal 10 kHz low speed oscillator

XTL32K_EN (PWRCONI[1])
X32I |
ﬁDﬁ External
) 32.768 kHz 32.768 kHz
Crystal
X320
XTL12M_EN (PWRCON‘[O]) 2z
XT_IN >
ﬂi Sapiie PLL_SRC (PLLCON[19])
L] 4724 MHz .
Crystal r
i o pLL | PLLFOUT
OSC22M_EN (PWRCONI2])
—_— -
Internal
22.1184 MHz
Oscillator
22,1184 MHz
OSC10K_EN(PWRCON([3])
10k 10kHz _
Oscillator

Figure 5-5 Clock Generator Block Diagram
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5.3.3 System Clock and SysTick Clock

The system clock has 5 clock sources which were generated from clock generator block. The
clock source switch depends on the register HCLK_S (CLKSELO[2:0]). The block diagram is
shown in Figure 5-6.

’—{ HCLK_S (CLKSELO[2:0])

22.1184 MHz
— | 111
10 kH
z 011 CPUCLK
[ CPU |
PLLFOUT 010 | HCLK
32.768 kHz o L(HCLK _N+1) —————>{ AHB |
- | ool HCLK_N (CLKDIV[3:0]) PCLK APB
4~24 MHz
——F—F | 000
CPU in Power Down Mode

Figure 5-6 System Clock Block Diagram

The clock source of SysTick in Cortex-MO core can use CPU clock or external clock
(SYST_CSRI[2)). If using external clock, the SysTick clock (STCLK) has 5 clock sources. The
clock source switch depends on the setting of the register STCLK_S (CLKSELO[5:3]). The block

diagram is shown in Figure 5-7.
’—{ STCLK_S (CLKSELO[5:3])

22.1184 MHz s »
R 77 o11
- STCLK
4~24MHz 010
32.768 kHz
001
4~24 MHz
000

Figure 5-7 SysTick Clock Control Block Diagram
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5.3.4 Peripherals Clock

The peripherals clock had different clock source switch setting which depends on the different
peripheral. Please refer the CLKSEL1 and CLKSEL2 register description in 5.3.7.

5.3.5 Power-down Mode Clock

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

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

®  Peripherals Clock (When these IP adopt external 32.768 kHz low speed crystal or 10
kHz low speed oscillator as clock source)
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5.3.6 Frequency Divider Output

This device is equipped a power-of-2 frequency divider which is composed byl6 chained divide-
by-2 shift registers. One of the 16 shift register outputs selected by a sixteen to one multiplexer is
reflected to CLKO function pin. Therefore there are 16 options of power-of-2 divided clocks with
the frequency from Fn/2" to Fin/2"® where Fin is input clock frequency to the clock divider.

The output formula is Fou = Fin/2™?, where Fy, is the input clock frequency, Foy is the clock
divider output frequency and N is the 4-bit value in FSEL (FRQDIV][3:0]).

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

FRQDIV_S (CLKSEL2[3:2]) ‘

FDIV_EN(APBCLKI6]) ‘

10 kHz
- 11
HCLK I : FRQDIV_CLK
_ 10
32.768 kHz >
_ 01
4~24 MHz
_ 00

Figure 5-8 Clock Source of Frequency Divider
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(FRQDIV[4])
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divide-by-2 counter 16 chained
divide-by-2 counter
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\ \ 10000 !
\ 1 0001

: . p|16t01 CLKO
L 4}
l1110! biOb
I 1111_! »

> 12 | 12?2 | 12}

f

FSEL
(FRQDIV[3:0])

Figure 5-9 Block Diagram of Frequency Divider
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5.3.7 Register Map
R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value
CLK Base Address:

CLK_BA =0x5000_0200

PWRCON CLK_BA+0x00 RMW  |System Power Down Control Register 0x0000_001X
AHBCLK CLK_BA+0x04 RM |AHB Devices Clock Enable Control Register 0x0000_000D
APBCLK CLK_BA+0x08 RAV |APB Devices Clock Enable Control Register 0x0000_000X
CLKSTATUS |CLK_BA+0x0C RM |Clock status monitor Register 0x0000_00XX
CLKSELO CLK_BA+0x10 RA |Clock Source Select Control Register 0 0x0000_003X
CLKSEL1 CLK_BA+0x14 RM |Clock Source Select Control Register 1 OXFFFF_FFFF
CLKSEL2 CLK_BA+0x1C RA |Clock Source Select Control Register 2 0x0000_00FF
CLKDIV CLK_BA+0x18 RM |Clock Divider Number Register 0x0000_0000
PLLCON CLK_BA+0x20 RAW |PLL Control Register 0x0005_C22E
FRQDIV CLK_BA+0x24 RA  |Frequency Divider Control Register 0x0000_0000
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5.3.8 Register Description

Power Down Control Register (PWRCON)

Except the BIT[6], all the other bits are protected, program these bits need to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register REGWRPROT
at address GCR_BA+0x100

Register Offset R/W |Description Reset Value

PWRCON CLK_BA+0x00 RMW  [System Power Down Control Register 0x0000_001X

31 30 29 28 27 26 25 24

Reserved

23 22 21 20 19 18 17 16

Reserved

15 14 13 12 11 10 9 8

Reserved PD—WG IT_cp

7 6 5 4 3 2 1 0

PWR_DOWN
"EN

PD_WU_INT_

PD_WU_STS EN

PD_WU_DLY | OSC10K_EN | OSC22M_EN| XTL32K_EN | XTL12M_EN

Bits Description

[31:9] Reserved Reserve

This Bit Control the Power Down Entry Condition (Write-protection Bit)

1 = Chip enters Power-down mode when the both PD_WAIT_CPU and

(8] PD_WAIT_CPU PWR_DOWN_EN hits are set to 1 and CPU run WFI instruction.

0 = Chip enters Power-down mode when the PWR_DOWN_EN bit is set to 1

System Power Down Enable Bit (Write-protection Bit)

When this bit is set to 1, the Power-down mode is enabled and chip power down
behavior will depend on the PD_WAIT_CPU bit

(a) If the PD_WAIT_CPU is 0, then the chip enters Power-down mode immediately
after the PWR_DOWN_EN bit set.

(b) if the PD_WAIT_CPU is 1, then the chip keeps active till the CPU sleep mode is
also active and then the chip enters Power-down mode

7] PWR_DOWN_EN When chip wakes up from Power-down mode, this bit is auto cleared. Users need to

set this bit again for next power down.

In Power-down mode, external 4~24 MHz high speed crystal and the internal 22.1184
MHz high speed oscillator will be disabled in this mode, but the external 32.768 kHz
low speed crystal and internal 10 kHz low speed oscillator are not controlled by Power-
down mode.

In Power-down mode, the PLL and system clock are disabled, and ignored the clock
source selection. The clocks of peripheral are not controlled by Power-down mode, if
the peripheral clock source is from external 32.768 kHz low speed crystal or the
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internal 10 kHz low speed oscillator.

1 = Chip enters the Power-down mode instant or wait CPU sleep command WFI

0 = Chip operating normally or chip in idle mode because of WFI command

Power-down Mode Wake-up Interrupt Status
Set by “power down wake-up event”, it indicates that resume from Power-down mode”

The flag is set if the GPIO, USB, UART, WDT, CAN, ACMP, BOD or RTC wake-up

[6] PD_WU_STS oceurred

Write 1 to clear the bit to 0.
Note: This bit is working only if PD_WU_INT_EN (PWRCONJ5]) set to 1.

Power-down Mode Wake-up Interrupt Enable (Write-protection Bit)
0 = Disabled

[5] PD_WU_INT_EN
1 = Enabled

The interrupt will occur when both PD_WU_STS and PD_WU_INT_EN are high.

Enable the Wake-up Delay Counter (Write-protection Bit)

When the chip wakes up from Power-down mode, the clock control will delay certain
clock cycles to wait system clock stable.

The delayed clock cycle is 4096 clock cycles when chip work at external 4~24 MHz
high speed crystal, and 256 clock cycles when chip work at internal 22.1184 MHz high
speed oscillator.

[4] PD_WU_DLY

1 = Clock cycles delay Enabled
0 = Clock cycles delay Disabled

Internal 10 kHz Low Speed Oscillator Enable (Write-protection Bit)
[3] OSC10K_EN 1 = Internal 10 kHz low speed oscillator Enabled

0 = Internal 10 kHz low speed oscillator Disabled

Internal 22.1184 MHz High Speed Oscillator Enable (Write-protection Bit)
[2] OSC22M_EN 1 = Internal 22.1184 MHz high speed oscillator Enabled
0 = Internal 22.1184 MHz high speed oscillator Disabled

External 32.768 kHz Low Speed Crystal Enable (Write-protection Bit)
[1] XTL32K_EN 1 = External 32.768 kHz low speed crystal Enabled (Normal operation)
0 = External 32.768 kHz low speed crystal Disabled

External 4~24 MHz High Speed Crystal Enable (Write-protection Bit)

The default bit value is set by flash controller user configuration register config0
[26:24]. When the default clock source is from external 4~24 MHz high speed crystal,
[] XTL12M_EN this bit is set to 1 automatically

1 = External 4~24 MHz high speed crystal Enabled
0 = External 4~24 MHz high speed crystal Disabled
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Register/Instruction| PWR_DOWN_EN [PD_WAIT_CPU |CPU run WFI Clock Disable
instruction

Mode

Normal Operation 0 0 NO All clocks are disabled by control
register

Idle Mode 0 X YES Only CPU clock is disabled

(CPU Entry Sleep Mode)

Power-down Mode 1 0 NO Most clocks are disabled except
10 kHz/32.768 kHz, only
RTCMWDT/Timer/PWM
peripheral clock are still enabled.

Power-down Mode 1 1 YES Most clocks are disabled except
10 kHz/32.768 kHz, only

(CPU Entry Deep Sleep RTCMWDT/Timer/PWM

Mode) peripheral clock are still enabled.

Table 5-5 Power-down Mode Control Table

When chip enters Power-down mode, user can wake up chip by some interrupt sources. User
should enable related interrupt sources and NVIC IRQ enable bits (NVIC_ISER) before set
PWR_DOWN_EN bit in PWRCON][7] to ensure chip can enter power down and be woken-up
successfully.
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AHB Devices Clock Enable Control Register (AHBCLK)
These bits for this register are used to enable/disable clock for system clock PDMA clock and EBI

clock.
Register Offset R/W |Description Reset Value
AHBCLK CLK_BA+0x04 RAV |AHB Devices Clock Enable Control Register 0x0000_000D
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved EBI_EN ISP_EN PDMA_EN Reserved
Bits Description
[31:4] Reserved Reserved
EBI Controller Clock Enable Control
[3] EBI_EN 1 = EBI engine clock Enabled.
0 = EBI engine clock Disabled.
Flash ISP Controller Clock Enable Control
[2] ISP_EN 1 = Flash ISP engine clock Enabled
0 = Flash ISP engine clock Disabled
PDMA Controller Clock Enable Control
[1] PDMA_EN 1 = PDMA engine clock Enabled.
0 = PDMA engine clock Disabled.
[0] Reserved Reserved
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APB Devices Clock Enable Control Reqgister (APBCLK)

These bits of this register are used to enable/disable clock for peripheral controller clocks.

Register Offset R/W |Description Reset Value
APBCLK CLK_BA+0x08 RMW |APB Devices Clock Enable Control Register 0x0000_000X
31 30 29 28 27 26 25 24
PS2_EN ACMP_EN 12S_EN ADC_EN USBD_EN Reserved CANO_EN
23 22 21 20 19 18 17 16
PWM67_EN | PWM45_EN | PWM23_EN [ PWMO1_EN Reserved UART2_EN | UART1_EN | UARTO_EN
15 14 13 12 11 10 9 8
SPI3_EN SPI2_EN SPI1_EN SPI0_EN Reserved [2C1_EN [2CO_EN
7 6 5 4 8 2 1 0
Reserved FDIV_EN TMR3_EN | TMR2_EN | TMR1_EN | TMRO_EN RTC_EN WDT_EN
Bits Description
PS/2 Clock Enable
[31] PS2_EN 1 =PS/2 clock Enabled.
0 = PS/2 clock Disabled.
Analog Comparator Clock Enable
[30] ACMP_EN 1 = Analog Comparator Clock Enabled.
0 = Analog Comparator Clock Disabled.
I’S Clock Enable
[29] 12S_EN 1 = I°S Clock Enabled.
0 = I’S Clock Disabled.
Analog-Digital-Converter (ADC) Clock Enable
[28] ADC_EN 1 = ADC clock Enabled.
0 = ADC clock Disabled.
USB 2.0 FS Device Controller Clock Enable
[27] USBD_EN 1 = USB clock Enabled.
0 = USB clock Disabled.
[26:25] Reserved Reserved
CAN Bus Controller-0 Clock Enable
[24] CANO_EN 1 = CANO clock Enabled.
0 = CANO clock Disabled.
23] PWM6G7_EN PWM_67 Clock Enable
1 = PWM67 clock Enabled.
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0 = PWM67 clock Disabled.

PWM_45 Clock Enable
[22] PWM45_EN 1 = PWM45 clock Enabled.
0 = PWMA45 clock Disabled.

PWM_23 Clock Enable
[21] PWM23_EN 1 = PWM23 clock Enabled.
0 = PWM23 clock Disabled.

PWM_01 Clock Enable
[20] PWMO1_EN 1 = PWMOL1 clock Enabled.
0 = PWMOL1 clock Disabled.

[19] Reserved Reserved

UART2 Clock Enable
[18] UART2_EN 1 = UART?2 clock Enabled.
0 = UART2 clock Disabled.

UART1 Clock Enable
[17] UART1_EN 1 = UART1 clock Enabled.
0 = UARTL clock Disabled.

UARTO Clock Enable
[16] UARTO_EN 1 = UARTO clock Enabled.
0 = UARTO clock Disabled.

SPI3 Clock Enable
[15] SPI3_EN 1 = SPI3 clock Enabled.
0 = SPI3 clock Disabled.

SPI2 Clock Enable
[14] SPI2_EN 1 = SPI2 clock Enabled.
0 = SPI2 clock Disabled.

SPI1 Clock Enable
[13] SPI1_EN 1 = SPI1 clock Enabled
0 = SPI1 clock Disabled

SPI0 Clock Enable
[12] SPIO_EN 1 = SPIO clock Enabled.
0 = SPIO0 clock Disabled.

[11:10] Reserved Reserved

[’C1 Clock Enable
[9] [2C1_EN 1 = °C1 clock Enabled.
0 = I’C1 clock Disabled.

[’CO Clock Enable
[8] [2C0_EN 1 = I’CO0 clock Enabled.
0 = I’CO clock Disabled.
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[7] Reserved Reserved

Frequency Divider Output Clock Enable
[6] FDIV_EN 1 =FDIV clock Enabled.
0 = FDIV clock Disabled.

Timer3 Clock Enable
[5] TMR3_EN 1 =Timer3 clock Enabled
0 = Timer3 clock Disabled

Timer2 Clock Enable
[4] TMR2_EN 1 = Timer2 clock Enabled
0 = Timer2 clock Disabled

Timerl Clock Enable
[3] TMR1_EN 1 =Timer1 clock Enabled
0 = Timer1 clock Disabled

Timer0 Clock Enable
[2] TMRO_EN 1 = TimerO clock Enabled
0 = TimerO clock Disabled

Real-Time-Clock APB interface Clock Enable

This bit is used to control the RTC APB clock only, The RTC engine clock source is
1] RTC EN from the external 32.768 kHz low speed crystal.

1 =RTC clock Enabled
0 =RTC clock Disabled

Watchdog Timer Clock Enable (Write-protection Bit)

This bit is the protected bit. It means programming this needs to write “59h”, “16h",
“88h” to address 0x5000_0100 to disable register protection. Refer to the register
[0] WDT_EN REGWRPROT at address GCR_BA+0x100.

1 = Watchdog Timer Clock Enabled
0 = Watchdog Timer Clock Disabled
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Clock status Register (CLKSTATUS)

These bits of this register are used to monitor if the chip clock source stable or not, and whether
clock switch failed.

Register Offset R/W |Description Reset Value
CLKSTATUS |CLK_BA+0x0C RM [Clock status monitor Register 0x0000_00XX
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
CLK_SW_FAI 0OSC22M_ OSC10K_
L Reserved STB STB PLL_STB |XTL32K_STB|XTL12M_STB
Bits Description
[31:8] Reserved Reserved
Clock Switching Fail Flag
1 = Clock switching failure
0 = Clock switching success
7] CLK_SW_FAIL o . .
This bit is updated when software switches system clock source. If switch target clock|
is stable, this bit will be setto 0. If switch target clock is not stable, this bit will be set to
1.
Write 1 to clear the bit to 0.
[6:5] Reserved Reserved
Internal 22.1184 MHz High Speed Oscillator Clock Source Stable Flag
1 = Internal 22.1184 MHz high speed oscillator clock is stable
[4] OSC22M_STB ) ) ) i
0 = Internal 22.1184 MHz high speed oscillator clock is not stable or disabled
This is read only bit
Internal 10 kHz Low Speed Oscillator Clock Source Stable Flag
1 = Internal 10 kHz low speed oscillator clock is stable
[3] OSC10K_STB ) ) )
0 = Internal 10 kHz low speed oscillator clock is not stable or disabled
This is read only bit
Internal PLL Clock Source Stable Flag
1 = Internal PLL clock is stable
[2] PLL_STB ] i
0 = Internal PLL clock is not stable or disabled
This bit is read only.
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External 32.768 kHz Low Speed Crystal Clock Source Stable Flag

1 = External 32.768 kHz low speed crystal clock is stable

[1] XTL32K_STB
0 = External 32.768 kHz low speed crystal clock is not stable or disabled
This bit is read only.
External 4~24 MHz High Speed Crystal Clock Source Stable Flag
1 = External 4~24 MHz high speed crystal clock is stable

[0] XTL12M_STB

0 = External 4~24 MHz high speed crystal clock is not stable or disabled

This bit is read only.
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Clock Source Select Control Register 0 (CLKSELO)

Register

Offset

R/W |Description Reset Value

CLKSELO

CLK_BA+0x10

RM |Clock Source Select Control Register 0 0x0000_003X

31

30

29 28 27 26 25 24

Reserved

23

22

21 20 19 18 17 16

Reserved

15

14

13 12 11 10 9 8

Reserved

5 4 3 2 1 0

Reserved

STCLK_S HCLK_S

Bits

Description

[31:6]

Reserved

Reserved

[5:3]

STCLK_S

Cortex_MO SysTick Clock Source Selection (Write-protection Bits)
If SYST_CSR[2]=0, SysTick uses listed clock source below

These bits are protected hit. It means programming this bit needs to write “59h”, “16h”,
“88h” to address 0x5000_0100 to disable register protection. Refer to the register|
REGWRPROT at address GCR_BA+0x100.

000 = Clock source from external 4~24 MHz high speed crystal clock

001 = Clock source from external 32.768 kHz low speed crystal clock

010 = Clock source from external 4~24 MHz high speed crystal clock/2

011 = Clock source from HCLK/2

111 = Clock source from internal 22.1184 MHz high speed oscillator clock/2

[2:0]

HCLK_S

HCLK Clock Source Selection (Write-protection Bits)

1. Before clock switching, the related clock sources (both pre-select and new-
select) must be turn on

2. The 3-bit default value is reloaded from the value of CFOSC (Config0[26:24]) in
user configuration register of Flash controller by any reset. Therefore the default
value is either 000b or 111b.

3. These bits are protected bit, It means programming this bit needs to write “59h”,
“16h", “88h" to address 0x5000_0100 to disable register protection. Refer to the
register REGWRPROT at address GCR_BA+0x100.

000 = Clock source from external 4~24 MHz high speed crystal clock
001 = Clock source from external 32.768 kHz low speed crystal clock
010 = Clock source from PLL clock

011 = Clock source from internal 10 kHz low speed oscillator clock

111 = Clock source from internal 22.1184 MHz high speed oscillator clock
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Clock Source Select Control Reqgister 1(CLKSEL1)
Before clock switching, the related clock sources (pre-select and new-select) must be turned on.

Register Offset R/W |Description Reset Value
CLKSEL1 CLK_BA+0x14 RM |Clock Source Select Control Register 1 OXFFFF_FFFF
31 30 29 28 27 26 25 24
PWM23_S PWMO01_S Reserved UART_S
23 22 21 20 19 18 17 16
Reserved TMR3_S Reserved TMR2_S
15 14 13 12 11 10 9 8
Reserved TMR1_S Reserved TMRO_S
7 6 5 4 8 2 1 0
Reserved ADC_S WDT_S
Bits Description

PWM2 and PWM3 clock source select

PWM2 and PWM3 uses the same Engine clock source, both of them use the same
prescaler

[31:30] PWM23 S 00 = Clock source from external 4~24 MHz high speed crystal clock
01 = Clock source from external 32.768 kHz low speed crystal clock
10 = Clock source from HCLK

11 = Clock source frominternal 22.1184 MHz high speed oscillator clock

PWMO0 and PWML1 clock source select

PWMO and PWM1 uses the same Engine clock source, both of them use the same
prescaler

[29:28] PWMO1 S 00 = Clock source from external 4~24 MHz high speed crystal clock
01 = Clock source from external 32.768 kHz low speed crystal clock
10 = Clock source from HCLK

11 = Clock source from internal 22.1184 MHz high speed oscillator clock

[27:26] Reserved Reserved

UART clock source select

00 = Clock source from external 4~24 MHz high speed crystal clock

[25:24] UART_S

01 = Clock source from PLL clock

11 = Clock source from internal 22.1184 MHz high speed oscillator clock
[23] Reserved Reserved

TIMERS3 clock source select
[22:20] TMR3_S

000 = Clock source from external 4~24 MHz high speed crystal clock
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001 = Clock source from external 32.768 kHz low speed crystal clock

010 = Clock source from HCLK

111 = Clock source from internal 22.1184 MHz high speed oscillator clock

[19] Reserved Reserved

TIMER2 clock source select

000 = Clock source from external 4~24 MHz high speed crystal clock
[18:16] TMR2_S 001 = Clock source from external 32.768 kHz low speed crystal clock

010 = Clock source from HCLK

111 = Clock source from internal 22.1184 MHz high speed oscillator clock

[15] Reserved Reserved

TIMER1 clock source select

000 = Clock source from external 4~24 MHz high speed crystal clock
[14:12] TMR1_S 001 = Clock source from external 32.768 kHz low speed crystal clock

010 = Clock source from HCLK

111 = Clock source from internal 22.1184 MHz high speed oscillator clock

[11] Reserved Reserved

TIMERO clock source select

000 = Clock source from external 4~24 MHz high speed crystal clock
[10:8] TMRO_S 001 = Clock source from external 32.768 kHz low speed crystal clock
010 = Clock source from HCLK

111 = Clock source from internal 22.1184 MHz high speed oscillator clock

[7:4] Reserved Reserved

ADC clock source select

00 = Clock source from external 4~24 MHz high speed crystal clock
[3:2] ADC_S 01 = Clock source from PLL clock

10 = Clock source from HCLK

11 = Clock source frominternal 22.1184 MHz high speed oscillator clock

Watchdog Timer Clock Source Selection (Write-protection Bits)

These bits are protected bit, program this need to write “59h”, “16h”, “88h” to address
0x5000_0100 to disable register protection. Refer to the register REGWRPROT at
[1:0] WDT S address GCR_BA+0x100.

B 01 = Clock source from external 32.768 kHz low speed crystal clock
10 = Clock source from HCLK/2048 clock

11 = Clock source from internal 10 kHz low speed oscillator clock
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Clock Source Select Control Reqgister 2 (CLKSEL?2)
Before clock switching, the related clock sources (pre-select and new-select) must be turned on.

Register Offset R/W |Description Reset Value
CLKSEL2 CLK_BA+0x1C RM |Clock Source Select Control Register 2 0x0000_00FF
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
PWM67_S PWM45_S FRQDIV_S 12S_S
Bits Description
[31:8] Reserved Reserved

PWM6 and PWM?7 Clock Source Select

PWM6 and PWM7 used the same Engine clock source, both of them use the same
prescaler

[7:6] PWM67 S 00 = Clock source from external 4~24 MHz high speed crystal clock
01 = Clock source from external 32.768 kHz low speed crystal clock
10 = Clock source from HCLK

11 = Clock source from internal 22.1184 MHz high speed oscillator clock

PWM4 and PWM5 Clock Source Select

PWM4 and PWM5 used the same Engine clock source, both of them use the same
prescaler

[5:4] PWM45 S 00 = Clock source from external 4~24 MHz high speed crystal clock
01 = Clock source from external 32.768 kHz low speed crystal clock
10 = Clock source from HCLK

11 = Clock source from internal 22.1184 MHz high speed oscillator clock

Clock Divider Clock Source Select

00 = Clock source from external 4~24 MHz high speed crystal clock
[3:2] FRQDIV_S 01 = Clock source from external 32.768 kHz low speed crystal clock
10 = Clock source from HCLK

11 = Clock source from internal 22.1184 MHz high speed oscillator clock

IS Clock Source Select
[1:0] 2S_S 00 = Clock source from external 4~24 MHz high speed crystal clock

01 = Clock source from PLL clock
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10 = Clock source from HCLK

11 = Clock source from internal 22.1184 MHz high speed oscillator clock
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Clock Divider Reqgister (CLKDIV)

Register Offset R/W |Description Reset Value
CLKDIV CLK_BA+0x18 RM |Clock Divider Number Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
ADC_N
15 14 13 12 11 10 9 8
Reserved UART_N
7 6 5 4 3 2 1 0
USB_N HCLK_N
Bits Description
[31:24] Reserved Reserved
ADC clock divide number from ADC clock source
[23:16] ADC_N
The ADC clock frequency = (ADC clock source frequency ) / (ADC_N + 1)
[15:12] Reserved Reserved
UART clock divide number from UART clock source
[11:8] UART_N
The UART clock frequency = (UART clock source frequency ) / (UART_N + 1)
USB clock divide number from PLL clock
[7:4] USB_N
The USB clock frequency = (PLL frequency ) / (USB_N + 1)
HCLK clock divide number from HCLK clock source
[3:0] HCLK_N
The HCLK clock frequency = (HCLK clock source frequency) / (HCLK_N + 1)
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PLL Control Register (PLLCON)

The PLL reference clock input is from the external 4~24 MHz high speed crystal clock input or
from the internal 22.1184 MHz high speed oscillator. These registers are use to control the PLL
output frequency and PLL operating mode

Register Offset R/W |Description Reset Value
PLLCON CLK_BA+0x20 RAW |PLL Control Register 0x0005_C22E
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved PLL_SRC OE BP PD
15 14 13 12 11 10 9 8
OUT_DV IN_DV FB_DV
7 6 5 4 3 2 1 0
FB_DV
Bits Description
[31:20] Reserved Reserved

PLL Source Clock Select
[19] PLL_SRC 1 = PLL source clock frominternal 22.1184 MHz high speed oscillator

0 = PLL source clock from external 4~24 MHz high speed crystal

PLL OE (FOUT enable) pin Control
[18] OE 0 =PLL FOUT enable
1 =PLL FOUT is fixed low

PLL Bypass Control
[17] BP 0 =PLL is in normal mode (Default)
1 =PLL clock output is same as clock input (XTALin)

Power-down Mode

If set the PWR_DOWN_EN bit to 1 in PWRCON register, the PLL will enter Power-|
[16] PD down mode too.

0 =PLL is in normal mode

1 =PLL is in Power-down mode (Default)

PLL Output Divider Control Pins

[15:14] OuUT_DV

Refer to the formulas below the table.

PLL Input Divider Control Pins
[13:9] IN_DV

Refer to the formulas below the table.
[8:0] FB_DV PLL Feedback Divider Control Pins
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Refer to the formulas below the table.

Output Clock Frequency Setting

FOUT = FIN ><E><i
NR NO

Constraint:
1. 3.2MHz < FIN <150MHz
FIN

2*NR

2. 800KHz < < 8MHz

100MHz < FCO =FIN x% < 200MHz

3 120MHz < FCO is preferred

Symbol Description

FOUT Output Clock Frequency

FIN Input (Reference) Clock Frequency
NR Input Divider (IN_DV + 2)

NF Feedback Divider (FB_DV + 2)

OUT DV =“00":NO =1
NO OUT DV =“01": NO =2
OUT DV =“10": NO =2
OUT DV ="11":NO =4

Default Frequency Setting

The default value : OXC22E

FIN =12 MHz

NR =(1+2)=3

NF = (46+2) = 48

NO =4

FOUT =12/4 x 48 x 1/3 = 48 MHz
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Frequency Divider Control Register (FRODIV)

Register Offset R/W |Description Reset Value
FRQDIV CLK_BA+0x24 RM | Frequency Divider Control Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 3 2 1 0
Reserved DIVIDER_EN FSEL
Bits Description
[31:5] Reserved Reserved
Frequency Divider Enable Bit
[4] DIVIDER_EN 0 = Frequency Divider Disabled.
1 = Frequency Divider Enabled.
Divider Output Frequency Selection Bits
The formula of output frequency is
Fout = Finf2™
[3:0] FSEL
Fin is the input clock frequency.
Fout is the frequency of divider output clock.
N is the 4-bit value of FSEL[3:0].
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5.4 USB Device Controller (USB)

5.4.1 Overview

There is one set of USB 2.0 full-speed device controller and transceiver in this device, which is
compliant with the USB 2.0 full-speed device specification and supports control/bulk/interrupt/
isochronous transfer types.

In this device controller, there are two main interfaces: APB bus and USB bus that come from the
USB PHY transceiver. For the APB bus, the CPU can program control registers through it. There
are 512 bytes internal SRAM as data buffer in this controller. For IN or OUT transfer, it is
necessary to write data to SRAM or read data from SRAM through the APB interface or SIE.
Users need to set the effective starting address of SRAM for each endpoint buffer through “buffer
segmentation register (USB_BUFSEGX)".

There are 6 endpoints in this controller. Each of the endpoint can be configured as IN or OUT
endpoint. All the operations including Control, Bulk, Interrupt and Isochronous transfer are
implemented in this block. The block of ENDPOINT CONTROL is also used to manage the data
sequential synchronization, endpoint states, current start address, transaction status, and data
buffer status for each endpoint.

There are four different interrupt events in this controller, including wake-up function, device plug-
in or plug-out event, USB events, such as IN ACK, OUT ACK etc, and BUS events, such as
suspend and resume, etc. Any event will cause an interrupt, and users just need to check the
related event flags in interrupt event status register (USB_INTSTS) to acknowledge what kind of
interrupt occurring, and then check the related USB Endpoint Status Register (USB_EPSTS) to
acknowledge what kind of event occurring in this endpoint.

A software-disable function is also supported for this USB controller. It is used to simulate the
disconnection of this device from the host. If user enables DRVSEO bit (USB_DRVSEQO), the USB
controller will force the output of USB_DP and USB_DM to level low and its function is disabled.
After the DRVSEDO bit is disabled, host will enumerate the USB device again.

Also refer to Universal Serial Bus Specification Revision 1.1.

5.4.2 Features

This Universal Serial Bus (USB) performs a serial interface with a single connector type for
attaching all USB peripherals to the host system. Following is the feature listing of this USB.

®  Compliant with USB 2.0 Full-Speed specification

®  Provides 1 interrupt vector with 4 different interrupt events (WAKEUP, FLDET, USB
and BUS)

Supports Control/Bulk/Interrupt/Isochronous transfer type
Supports suspend function when no bus activity existing for 3 ms

Provides 6 endpoints for configurable Control/Bulk/Interrupt/Isochronous transfer
types and maximum 512 bytes buffer size

®  Provides remote wake-up capability
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5.4.3 Block Diagram

CLKGEN NVIC
y
Floating A
detect FLDET Wakeup
> - DPLL INT
DEBOUNCE SFR |
* i
USB_DP <e—»{ | RXDP > ENDPOINT >
USB_ DM <e—»{ | RXDM > SIE [~ 7| CONTROL SRAM
- BUFFER |, | proe
CONTROL < >
< -
Transceiver
APB WRAPPER |<
A
- -
APB Bus

Figure 5-10 USB Block Diagram
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5.4.4 Functional Description
5.4.4.1 SIE (Serial Interface Engine)

The Serial Interface Engine (SIE) is the front-end of the device controller and handles most of the
USB packet protocol. The SIE typically comprehends signaling up to the transaction level. The
functions that the SIE handles include:

®  Packet recognition, transaction sequencing

SOP, EOP, RESET, RESUME signal detection/generation
Clock/Data separation

NRZI Data encoding/decoding and bit-stuffing

CRC generation and checking (for Token and Data)

Packet ID (PID) generation and checking/ decoding
®  Serial-Parallel/ Parallel-Serial conversion
5.4.4.2 Endpoint Control

There are 6 endpoints in the controller. Each of the endpoints can be configured as Control, Bulk,
Interrupt, or Isochronous transfer type. All the operations including Control, Bulk, Interrupt and
Isochronous transfer are implemented in this block. It is also used to manage the data sequential
synchronization, endpoint state control, current endpoint start address, current transaction status,
and data buffer status in each endpoint.

5.4.4.3 Digital Phase Lock Loop

The bit rate of USB data is 12 MHz. The DPLL use the 48 MHz which comes from the clock
controller to lock the input data RXDP and RXDM. The 12 MHz bit rate clock is also converted
from DPLL.

5.4.4.4 Floating De-bounce

A USB device may be plug-in or plug-out from the USB host. In order to monitor the state of a
USB device when it is detached from the USB host, the device controller provides hardware de-
bounce for USB floating detect interrupt to avoid bounce problems on USB plug-in or unplug.
Floating detect interrupt appears about 10 ms later than USB plug-in or plug-out. A user can
acknowledge USB plug-in/plug-out by reading register “USB_FLDET". The flag in “FLDET"
represents the current state on the bus without de-bounce. If the FLDET is 1, it means the
controller has plug-in the USB. If the user polling this flag to check USB state, he/she must add
software de-bounce if necessary.
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5.4.45 Interrupt

This USB provides 1 interrupt vector with 4 interrupt events (WAKEUP, FLDET, USB and BUS).
The WAKEUP event is used to wake-up the system clock when Power-down mode is enabled.
(The power mode function is defined in system power down control register, PWRCON). The
FLDET event is used for USB plug-in or unplug. The USB event notifies users of some USB
requests, such as IN ACK, OUT ACK etc., and the BUS event notifies users of some bus events,
like suspend, resume, etc. User must set related bits in the interrupt enable register
(USB_INTEN) of USB Device Controller to enable USB interrupts.

Wake-up interrupt is only present when the chip enters Power-down mode and then wake-up
event had happened. After the chip enters Power-down mode, any change on USB_DP and
USB_DM can wake-up this chip (provided that USB wake-up function is enabled). If this change is
not intentionally, no interrupt but wake-up interrupt will occur. After USB wake-up, this interrupt
will occur when no other USB interrupt events are present for more than 20ms. The following
figure is the control flow of wake-up interrupt.

Wake Up Enable

System
Wake-up
Y
Wait 20ms
Wake-up Interrupt

Figure 5-11 Wake-up Interrupt Operation Flow

USB interrupt is used to notify users of any USB event on the bus, and a user can read EPSTS
(USB_EPSTS[25:8]) and EPEVT5~0 (USB_INTSTS[21:16]) to know what kind of request is to
which endpoint and take necessary responses.

Same as USB interrupt, BUS interrupt notifies users of some bus events, like USB reset,
suspend, time-out, and resume. A user can read USB_ATTR to acknowledge bus events.

5.4.46 Power Saving

USB turns off PHY transceiver automatically to save power while this chip enters Power-down
mode. Furthermore, a user can write 0 into USB_ATTR[4] to turn off PHY under special
circumstances like suspend to save power.
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5.4.47 Buffer Control

There is 512 bytes SRAM in the controller and the 6 endpoints share this buffer. The user shall
configure each endpoint’s effective starting address in the buffer segmentation register before the
USB function active. The BUFFER CONTROL block is used to control each endpoint’s effective
starting address and its SRAM size is defined in the MXPLD register.

Figure 5-12 depicts the starting address for each endpoint according the content of
USB_BUFSEGx and USB_MXPLDx registers. If the USB_BUFSEGO is programmed as 0x08h
and USB_MXPLDO is set as 0x40h, the SRAM size of endpoint 0 is start from USB_BA+0x108h
and end in USB_BA+0x148h. (Note: the USB SRAM base is USB_BA+0x100h).

USB SRAM Start Address USB SRAM = USB_BA + 0x0100h

Setup Token Buffer: 8 bytes

BUFSEGO = 0x008 ) EPO SA = USB_BA + 0x0108h
EPO SRAM Buffer: 64 bytes MXPLDO = 0x40

BUFSEG1 = 0x048 ) EP1 SA = USB_BA + 0x0148h
EP1 SRAM Buffer: 64 bytes MXPLD1 = 0x40

BUFSEG2 = 0x088 -
EP2 SRAM Buffer EP2 SA = USB_BA + 0x0188h 512
Bytes

EP3 SRAM Buffer EP3 SA = USB_BA + 0x0200h

BUFSEG3 = 0x100 {

Figure 5-12 Endpoint SRAM Structure
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5.4.4.8 Handling Transactions with USB Device Peripheral

User can use interrupt or polling USB_INTSTS to monitor the USB Transactions, when
transactions occur, USB_INTSTS will be set by hardware and send an interrupt request to CPU (if
related interrupt enabled), or user can polling USB_INTSTS to get these events without interrupt.
The following is the control flow with interrupt enable.

When USB host has requested data from device controller, users need to prepare related data
into the specified endpoint buffer in advance. After buffering the required data, users need to write
the actual data length in the specified MAXPLD register. Once this register is written, the internal
signal “In_Rdy” will be asserted and the buffering data will be transmitted immediately after
receiving associated IN token from Host. Note that after transferring the specified data, the signal
“In_Rdy” will de-assert automatically by hardware.

Setup Received Setup Handled by Firmware Data In

UsB
Bus Packets

USB_IRQ H T,‘

Set by Hardware Clear by Firmware

—
In_Ray H ?I_

Set by Firmware Clear by Hardware

<Setup PID><Data Setup } ACK PID >< IN PID >< NAK PID >< IN PID >< Data 0/1 >< ACK PID >
\

Figure 5-13 Setup Transaction followed by Data in Transaction

Alternatively, when USB host wants to transmit data to the OUT endpoint in the device controller,
hardware will buffer these data to the specified endpoint buffer. After this transaction is
completed, hardware will record the data length in related MAXPLD register and de-assert the
signal “Out_Rdy". This will avoid hardware accepting next transaction until users move out current
data in the related endpoint buffer. Once users have processed this transaction, the related
register “MAXPLD" needs to be written by firmware to assert the signal “Out_Rdy” again to accept
next transaction.

Transaction 1

uP Read Data form Buffer ‘ Transcation 2
-

usB

OUT PID >< Data 0/1
Bus Packets < aa

ACK PID >< OUT PID >< NAK PID >< OUT PID >< Data 0/1 >< ACK PID >
\

USB_IRQ H T,‘ li

Set by Hardware Clear by Firmware

> | —

Clear by Hardware Set by Firmware Clear by Hardware
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Figure 5-14 Data Out Transfer

5.4.5 Register and Memory Map

R: read only, W: write only, R/W: both read and write

Register Offset R/W |Description Reset Value

USB Base Address:
USB_BA =0x4006_0000

USB_INTEN USB_BA+0x000 [RAW [USB Interrupt Enable Register 0x0000_0000
USB_INTSTS USB_BA+0x004 |[RAW [USB Interrupt Event Status Register 0x0000_0000
USB_FADDR USB_BA+0x008 [RAW [USB Device Function Address Register 0x0000_0000
USB_EPSTS USB_BA+0x00C [R USB Endpoint Status Register 0x0000_0000
USB_ATTR USB_BA+0x010 |[RW [USB Bus Status and Attribution Register 0x0000_0040
USB_FLDET USB_BA+0x014 |R USB Floating Detected Register 0x0000_0000
USB_STBUFSEG [USB_BA+0x018 |RW ([Setup Token Buffer Segmentation Register 0x0000_0000
USB_BUFSEGO [USB_BA+0x020 |R\W [Endpoint O Buffer Segmentation Register 0x0000_0000
USB_MXPLDO USB_BA+0x024 |[RW [Endpoint 0 Maximal Payload Register 0x0000_0000
USB_CFGO USB_BA+0x028 [RAW [Endpoint 0 Configuration Register 0x0000_0000

USB_CFGPO USB_BA+0x02C [RMW [Endpoint 0 Set Stall and Clear In/Out Ready Control Register {0x0000_0000

USB_BUFSEG1 [USB_BA+0x030 |RMW [Endpoint 1 Buffer Segmentation Register 0x0000_0000
USB_MXPLD1 USB_BA+0x034 |[RW [Endpoint 1 Maximal Payload Register 0x0000_0000
USB_CFG1 USB_BA+0x038 [RAW [Endpoint 1 Configuration Register 0x0000_0000

USB_CFGP1 USB_BA+0x03C [RMW |Endpoint 1 Set Stall and Clear In/Out Ready Control Register [0x0000_0000

USB_BUFSEG2 [USB_BA+0x040 |RW [Endpoint 2 Buffer Segmentation Register 0x0000_0000
USB_MXPLD2 |USB_BA+0x044 |RW |Endpoint 2 Maximal Payload Register 0x0000_0000
USB_CFG2 USB_BA+0x048 [RAW |[Endpoint 2 Configuration Register 0x0000_0000

USB_CFGP2 USB_BA+0x04C [RMW [Endpoint 2 Set Stall and Clear In/Out Ready Control Register {0x0000_0000

USB_BUFSEG3 [USB_BA+0x050 |RW [Endpoint 3 Buffer Segmentation Register 0x0000_0000
USB_MXPLD3 USB_BA+0x054 |[RW [Endpoint 3 Maximal Payload Register 0x0000_0000
USB_CFG3 USB_BA+0x058 [RAW [Endpoint 3 Configuration Register 0x0000_0000

USB_CFGP3 USB_BA+0x05C [RMW |Endpoint 3 Set Stall and Clear In/Out Ready Control Register [0x0000_0000
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USB_BUFSEG4 [USB_BA+0x060 |RW [Endpoint 4 Buffer Segmentation Register 0x0000_0000
USB_MXPLD4 [USB_BA+0x064 |RW [Endpoint 4 Maximal Payload Register 0x0000_0000
USB_CFG4 USB_BA+0x068 [RAW [Endpoint 4 Configuration Register 0x0000_0000
USB_CFGP4 USB_BA+0x06C [RAW [Endpoint 4 Set Stall and Clear In/Out Ready Control Register {0x0000_0000
USB_BUFSEG5 [USB_BA+0x070 |RW [Endpoint 5 Buffer Segmentation Register 0x0000_0000
USB_MXPLD5 USB_BA+0x074 |[RW [Endpoint 5 Maximal Payload Register 0x0000_0000
USB_CFG5 USB_BA+0x078 [RAW |[Endpoint 5 Configuration Register 0x0000_0000
USB_CFGP5 USB_BA+0x07C [RMW |Endpoint 5 Set Stall and Clear In/Out Ready Control Register [0x0000_0000
USB_DRVSEO USB_BA+0x090 [RAW [USB Drive SEO Control Register 0x0000_0001
Memory Type Address Size |Description
USB_BA =0x4006_0000

USB_BA+0x100

512 |The SRAM is used for the entire endpoints buffer.

SRAM R Bytes |Refer to section 5.4.4.7 for the endpoint SRAM structure and its description.

USB_BA+0x2FF
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5.4.6 Register Description

USB Interrupt Enable Register (USB INTEN)

Register Offset R/W  |Description Reset Value
USB_INTEN USB_BA+0x000 |RW [USB Interrupt Enable Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
INNAK_EN Reserved WAKEUP_EN
7 6 5 4 3 2 1 0
Reserved WAKEUP_IE | FLDET_IE USB_IE BUS_IE
Bits Description
[31:16] Reserved Reserved
Active NAK Function and Its Status in IN Token
1 = NAK status is updated to the endpoint status register, USB_EPSTS, when it is set
to 1 and there is NAK response in IN token. It also enable the interrupt event
[15] INNAK_EN when the device responds NAK after receiving IN token
0 = NAK status is not updated to the endpoint status register when it is set to 0. It also
disables the interrupt event when device responds to NAK after receiving the IN
token.
[14:9] Reserved Reserved
Wake-up Function Enable
[8] WAKEUP_EN 1 = USB wake-up function Enabled.
0 = USB wake-up function Disabled.
[7:4] Reserved Reserved
USB Wake-up Interrupt Enable
[3] WAKEUP_IE 1 = Wake-up Interrupt Enabled
0 = Wake-up Interrupt Disabled
Floating Detected Interrupt Enable
[2] FLDET_IE 1 = Floating detect Interrupt Enabled.
0 = Floating detect Interrupt Disabled.
USB Event Interrupt Enable
[1] USB_IE 1 = USB event interrupt Enabled.
0 = USB event interrupt Disabled.
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Bus Event Interrupt Enable
[0] BUS IE 1 =BUS event interrupt Enabled.

0 = BUS event interrupt Disabled.
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USB Interrupt Event Status Register (USB INTSTS)
This register is USB Interrupt Event Status register; clear by write ‘1’ to the corresponding bit.

Register Offset R/W |Description Reset Value
USB_INTSTS |USB_BA+0x004 |R\W [USB Interrupt Event Status Register 0x0000_0000

31 30 29 28 27 26 25 24

SETUP Reserved

23 22 21 20 19 18 17 16
Reserved EPEVTS5 EPEVT4 EPEVT3 EPEVT2 EPEVT1 EPEVTO

15 14 13 12 11 10 9 8

Reserved

7 6 5 4 8 2 1 0

Reserved WAKESUP—ST FLDET STS| USB_STS | BUS STS

Bits Description
Setup Event Status

[31] SETUP 1 = Setup event occurred, cleared by write 1 to USB_INTSTS[31]
0 = No Setup event

[30:22] Reserved Reserved

Endpoint 5’'s USB Event Status

1 = USB event occurred on Endpoint 5, check USB_EPSTS[25:23] to know which
[21] EPEVTS5 kind of USB event was occurred, cleared by write 1 to USB_INTSTS[21] or
USB_INTSTS[1]

0 = No event occurred in endpoint 5

Endpoint 4's USB Event Status

1 = USB event occurred on Endpoint 4, check USB_EPSTS[22:20] to know which
[20] EPEVT4 kind of USB event was occurred, cleared by write 1 to USB_INTSTS[20] or
USB_INTSTSJ[1]

0 = No event occurred in endpoint 4

Endpoint 3's USB Event Status

1 = USB event occurred on Endpoint 3, check USB_EPSTS[19:17] to know which
[19] EPEVT3 kind of USB event was occurred, cleared by write 1 to USB_INTSTS[19] or
USB_INTSTS[1]

0 = No event occurred in endpoint 3

Endpoint 2's USB Event Status

1 = USB event occurred on Endpoint 2, check USB_EPSTS[16:14] to know which
[18] EPEVT2 kind of USB event was occurred, cleared by write 1 to USB_INTSTS[18] or
USB_INTSTSJ[1]

0 = No event occurred in endpoint 2
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Endpoint 1's USB Event Status

1 = USB event occurred on Endpoint 1, check USB_EPSTS[13:11] to know which
[17] EPEVT1 kind of USB event was occurred, cleared by write 1 to USB_INTSTS[17] or
USB_INTSTS[1]

0 = No event occurred in endpoint 1

Endpoint 0's USB Event Status

1 = USB event occurred on Endpoint 0, check USB_EPSTS[10:8] to know which kind
[16] EPEVTO of USB event was occurred, cleared by write 1 to USB_INTSTS[16] or
USB_INTSTSJ[1]

0 = No event occurred in endpoint O

[15:4] Reserved Reserved

Wake-up Interrupt Status
[3] WAKEUP_STS [1 = Wake-up event occurred, cleared by write 1 to USB_INTSTS[3]

0 = No Wake-up event is occurred

Floating Detected Interrupt Status

1 =There is attached/detached event in the USB bus and it is cleared by write 1 to
USB_INTSTS[2].

0 =There is not attached/detached event in the USB

2] FLDET_STS

USB event Interrupt Status

The USB event includes the Setup Token, IN Token, OUT ACK, ISO IN, or ISO OUT]
events in the bus.

(1] USB_STS 1 = USB event occurred, check EPSTS0~5[2:0] to know which kind of USB event was
occurred, cleared by write 1 to USB_INTSTS[1] or EPSTS0~5 and SETUP
(USB_INTSTS[31])

0 =No any USB event is occurred

BUS Interrupt Status

The BUS event means that there is one of the suspense or the resume function in the

bus.

[0] BUS_STS ] )

1 = Bus event occurred; check USB_ATTR[3:0] to know which kind of bus event was
occurred, cleared by write 1 to USB_INTSTSJ[O].

0 = No any BUS event is occurred
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USB Device Function Address Register (USB _FADDR)
A seven-bit value uses as the address of a device on the USB BUS.

Register Offset R/W |Description Reset Value
USB_FADDR USB_BA+0x008 |RMW |USB Device Function Address Register 0x0000_0000
31 30 29 28 27 26 25 24
Reserved
23 22 21 20 19 18 17 16
Reserved
15 14 13 12 11 10 9 8
Reserved
7 6 5 4 8 2 1 0
Reserved FADDR
Bits Description
[31:7] Reserved Reserved
[6:0] FADDR USB device’s Function Address
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