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- Supports Byte Suspend mode in 32-bit transmission
- Supports PDMA mode
- Supports three wire, no slave select signal, bi-direction interface

e IC
- Upto two sets of I°C device
- Master/Slave mode
- Bidirectional data transfer between masters and slaves
- Multi-master bus (no central master)
- Arbitration between simultaneously transmitting masters without corruption of serial
data on the bus
- Serial clock synchronization allowing devices with different bit rates to communicate
via one serial bus
- Serial clock synchronization used as a handshake mechanism to suspend and resume
serial transfer
- Programmable clocks allowing for versatile rate control
- Supports multiple address recognition (four slave address with mask option)
- Supports wake-up function
e I°S

- Interface with external audio CODEC

- Operate as either Master or Slave mode

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

- Supports mono and stereo audio data

- Supports I°S and MSB justified data format

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

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

e PS/2 Device

- Host communication inhibit and request to send detection

- Reception frame error detection

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

- Software override bus

e USB 2.0 Full-Speed Device

- One setof USB 2.0 FS Device 12 Mbps

- On-chip USB Transceiver

- Provides 1 interrupt source with 4 interrupt events

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

- Provides 6 programmable endpoints

- Includes 512 Bytes internal SRAM as USB buffer

- Provides remote wake-up capability

e ADC

- 12-bit SAR ADC with 760 kSPS
- Upto 8-ch single-end input or 4-ch differential input
- Single scan/single cycle scan/continuous scan
- Each channel with individual result register
- Scan on enabled channels
- Threshold voltage detection
Conversion started by software programming or external input
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3.2.1.2  NuMicro ™NUC200RxxAN LQFP 64-pin
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Figure 3-3 NuMicro™ NUC200SxxAN LQFP 64-pin Diagram
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Figure 3-6 NuMicro™ NUC220SxxAN LQFP 64-pin Diagram
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Pin No.
Pin Name AT Description
LQFP | LQFP | LQFP | Type ipti
100-pin | 64-pin | 48-pin

PB.3 I/0O |General purpose digital /0 pin.
UARTO_nCTS I |Clear to Send input pin for UARTO.

35 20 16
TM3_EXT I |Timer3 external capture input pin.
SC2_CD I |SmartCard2 card detect pin.

36 21 PD.6 I/0 |General purpose digital 1/0 pin.

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

38 23
UART2_RXD | |Data receiver input pin for UART2.
PD.15 I/0 |General purpose digital /0 pin.

39 24
UART2_TXD O [Data transmitter output pin for UART2.
PC.5 /0 |General purpose digital 1/0 pin.

40
SPIO_MOSI1 | /0 [2" SPI0 MOSI (Master Out, Slave In) pin.
PC.4 I/0 |General purpose digital 1/0 pin.

41
SPI0_MISO1 I/0 [2" SPI0 MISO (Master In, Slave Out) pin.
PC.3 1/0 |General purpose digital /0 pin.

42 25 17 |SPI0O_MOSIO 11O |1% SPI0 MOSI (Master Out, Slave In) pin.
12S_DO O |I°S data output.
PC.2 I1/0 |General purpose digital /0 pin.

43 26 18 [SPI0O_MISOO0 110 |1% SPI0 MISO (Master In, Slave Out) pin.
12S_DI I |1?S data input.
PC.1 1/0 |General purpose digital I1/0 pin.

44 27 19 [SPI0O_CLK 1/0 |SPIO0 serial clock pin.
12S_BCLK I/0 |I°S bit clock pin.
PC.0 1/0 |General purpose digital I/0 pin.

45 28 20 |SPIO_SSO 110 |1% SPIO slave select pin.
12S_LRCK I/0 |I°S left right channel clock.

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

47 29 21 |PWM5 1/0  |PWMS5 output/Capture input.
TM1_EXT I |Timerl external capture input pin.
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3.3.2 NuMicro™ NUC220 Pin Description

Pin No.
Pin N Pin D ipti
LOFP | LQFP | LQFP in Name Type escription
100-pin | 64-pin | 48-pin

1 PE.15 1/0 |General purpose digital /0 pin.

2 PE.14 /0 |General purpose digital 1/0 pin.

3 PE.13 /0 |General purpose digital 1/0 pin.
PB.14 I/0 |General purpose digital I/0 pin.

1

4 INTO I |External interruptO input pin.
SPI3_SS1 I/0 [2" SPI3 slave select pin.
PB.13 I/0 |General purpose digital /0 pin.

5 2
CMP1_O O [Comparatorl output pin.

6 3 1 VBaT P |Power supply by batteries for RTC.

7 4 2 X32_0uT O |[External 32.768 kHz (low speed) crystal output pin.

8 5 3 X32_IN I |External 32.768 kHz (low speed) crystal input pin.
PA.11 /0 |General purpose digital 1/0 pin.

9 6 4
12C1_SCL 110 [1*C1 clock pin.
PA.10 1/0 |General purpose digital /0 pin.

10 7 5 5
12C1_SDA /0O |I°C1 data input/output pin.
PA.9 I/O |General purpose digital 1/0 pin.

11 8 6 5
12C0_SCL I/0 {1°CO clock pin.
PA.8 I/O |General purpose digital 1/0 pin.

12 9 7 5
12C0O_SDA I/0  (I°CO data input/output pin.
PD.8 /0 |General purpose digital I1/0 pin.

13
SPI3_SS0 I/0 |1% SPI3 slave select pin.
PD.9 1/0 |General purpose digital /0 pin.

14
SPI3_CLK I/0 |SPI3 serial clock pin.
PD.10 I/O |General purpose digital 1/0 pin.

15
SPI3_MISO0 | /O [1% SPI3 MISO (Master In, Slave Out) pin.
PD.11 I/0 |General purpose digital I1/0 pin.

16
SPI3_MOSIO I/0 |1% SPI3 MOSI (Master Out, Slave In) pin.
PD.12 I/0 |General purpose digital 1/0 pin.

17
SPI3_MISO1 I/0 [2" SPI3 MISO (Master In, Slave Out) pin.
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Pin No.
Pin N Pin D inti
LOFP | LQFP | LQFP in Name Type escription
100-pin | 64-pin | 48-pin

TM3_EXT I |Timer3 external capture input pin.
SC2_CD I |SmartCard2 card detect pin.

36 PD.6 1/0 |General purpose digital 1/0 pin.

37 PD.7 I/0O |General purpose digital /0 pin.
PD.14 1/0 |General purpose digital I1/0 pin.

38
UART2_RXD | |Data receiver input pin for UART2.
PD.15 I/0 |General purpose digital /0 pin.

39
UART2_TXD O [Data transmitter output pin for UART2.
PC.5 I/0 |General purpose digital 1/0 pin.

40
SPI0_MOSI1 | /0 [2" SPI0 MOSI (Master Out, Slave In) pin.
PC.4 /0 |General purpose digital I1/0 pin.

41
SPIO_MISO1 | /0 [2" SPI0O MISO (Master In, Slave Out) pin.
PC.3 I1/0 |General purpose digital 1/0 pin.

42 25 21 |SPI0O_MOSIO 110 |1% SPI0 MOSI (Master Out, Slave In) pin.
12S_DO O |I°S data output.
PC.2 1/0 |General purpose digital /0 pin.

43 26 22 |SPIO_MISOO0 /O |1% SPI0 MISO (Master In, Slave Out) pin.
12S_DI I |I°S data input.
PC.1 1/0 |General purpose digital /0 pin.

44 27 23 |SPIO_CLK /0 [SPIO0 serial clock pin.
12S_BCLK I/0 |I*S bit clock pin.
PC.0 I1/0 |General purpose digital /0 pin.

45 28 24 |SPIO_SSO 110 |1% SPIO slave select pin.
12S_LRCK I/0 |I°S left right channel clock.

46 PE.6 /0 |General purpose digital I1/0 pin.
PE.5 I/0 |General purpose digital 1/0 pin.

47 29 PWM5 I/0 |PWMS output/Capture input.
TM1_EXT I |Timerl external capture input pin.

48 30 PB.11 1/0 |General purpose digital /0 pin.
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Pin No.
LOFP | LQFP | LQFP Pin Name TPin Description
ype
100-pin | 64-pin | 48-pin
PA.5 I/0O |General purpose digital I/0 pin.
49 37
76 ADC5 Al |ADCS5 analog input.
SC1_RST O [SmartCard1l reset pin.
PA.6 I1/0 |General purpose digital 1/0 pin.
50 38
77 ADC6 Al |ADCS6 analog input.
SC1_CLK /0 [SmartCard1 clock pin.
PA.7 /0 |General purpose digital 1/0 pin.
ADC7 Al |ADCY7 analog input.
e SC1_CLK O [SmartCard1 clock pin.
SPI2_SS1 I/0 [2" SPI2 slave select pin.
79 51 39  |Vger AP |Voltage reference input for ADC.
80 52 40 |AVop AP |Power supply for internal analog circuit.
PD.O /0 |General purpose digital /0 pin.
o SPI2_SS0 110 |1% SPI2 slave select pin.
PD.1 I/0 |General purpose digital /0 pin.
% SPI2_CLK I/0 |SPI2 serial clock pin.
PD.2 1/0 |General purpose digital 1/0 pin.
% SPI2_MISO0 | /O |1% SPI2 MISO (Master In, Slave Out) pin.
PD.3 I/0 |General purpose digital 1/0 pin.
o SPI2_MOSIO /0 |1% SPI2 MOSI (Master Out, Slave In) pin.
PD.4 I/0 |General purpose digital /0 pin.
% SPI2_MISO1 | /0 [2" SPI2 MISO (Master In, Slave Out) pin.
PD.5 1/0 |General purpose digital I1/0 pin.
= SPI2_MOSI1 I/0 (2" SPI2 MOSI (Master Out, Slave In) pin.
PC.7 1/0 |General purpose digital /0 pin.
53 41
87 CMPO_N Al |ComparatorO negative input pin.
SC1_CD I |SmartCardl card detect pin.
PC.6 I1/0 |General purpose digital I1/0 pin.
88 54 42 |CMPO_P Al |Comparator0 positive input pin.
SCO0_CD I |SmartCardO card detect pin.
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4 BLOCK DIAGRAM

4.1 NuMicro™ NUC200 Block Diagram

Memory Timer/PWM Analog Interface

32-bit Timer x 4
RTC

ARM 128/64/32 KB 4 KB

Cortex-M0 g
S Watchdog Timer Co or X2
DataFlash SRAM
4 KB 16/8 KB
Timerx 8
AHB Bus APB Bus

Power Control Clock Control Connectivity 1/0 Ports

. : External
Power On Reset High Speed High Speed (T
Oscillator Crystal Osc.
22.1184 MHz 4~ 24 MHz
LVR
Low Speed Low Speed
Bro Oscillator Crystal Osc.
Det 10 kHz 32.768 KHz

Figure 4-1 NuMicro™ NUC200 Block Diagram
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5.2.4 System Memory Map

The NuMicro™ NUC200 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 peripheral. The NuMicro™ NUC200 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 (128 KB)

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

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_CO000 — 0x5000_FFFF [FMC_BA Flash Memory Control Registers

APB1 Controllers Space (0x4000_0000 ~ Ox400F_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 1°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
0x400E_0000 — 0x400E_FFFF [ADC_BA Analog-Digital-Converter (ADC) Control Registers

APB2 Controllers Space (0x4010_0000 ~ Ox401F_FFFF)
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5.3.4 Peripherals Clock

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

5.3.5 Power-down Mode Clock

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

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

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

This device is equipped with 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 Fi,/2' to Fi/2'® where Fin is input clock frequency to the clock
divider.

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

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

If DIVIDER1(FRQDIV[5]) is set to 1, the frequency divider clock (FRQDIV_CLK) will bypass
power-of-2 frequency divider. The frequency divider clock will be output to CLKO pin directly.

FRQDIV_S (CLKSEL2[3:2)) |

FDIV_EN(APBCLK]6]) ‘

10 kHz
e 11

HCLK 1 FRQDIV_CLK
L A Y =
32.768 kHz >
e 01
4~24 MHz
e 00

Figure 5-8 Clock Source of Frequency Divider

DIVIDER_EN
(FRQDIV[4])
Enable ]
divide-by-2 counter ~ 16 chained
divide-by-2 counter
FRQDIV_CLK
> 12 | 12* |2k | .. 1/2* | 1/2%
\ \ I'o000 !
\ [ 0001 !
| . »|16to1 CLKO
—
|1 | MUX
1110
l1121 ]
[—
FSEL
(FRQDIV[3:0])

Figure 5-9 Frequency Divider Block Diagram
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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 USB 2.0 full-speed device specification and supports control/bulk/interrupt/
isochronous transfer types.

In this device controller, there are two main interfaces: the APB bus and USB bus which comes
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. User
needs 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. They are the wake-up function, device
plug-in or plug-out event, USB events, e.g. IN ACK, OUT ACK, and BUS events, e.g. suspend
and resume. 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_DRVSEDO), the USB
controller will force the output of USB_DP and USB_DM to level low and its function is disabled.
After disable the DRVSEDO bit, host will enumerate the USB device again.

Please 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 list of this USB.

Compliant with USB 2.0 Full-Speed specification

Provides 1 interrupt vector with 4 different interrupt events (WAKE-UP, 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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example:
HCLK =50 MHz, PWM_CLK = 25 MHz, Interrupt latency is 900 ns

So the maximum capture frequency will be 1/900ns = 1000 kHz

5.7.2 Features
5.7.2.1 PWM function:

® Up to 2 PWM groups (PWMA/PWMB) to support 8 PWM channels or 4
complementary PWM paired channels

® Each PWM group has two PWM generators with each PWM generator supporting
one 8-bit prescaler, two clock divider, two PWM-timers, one Dead-zone generator
and two PWM outputs.

Up to 16-bit resolution
PWM Interrupt request synchronized with PWM period
One-shot or Auto-reload mode PWM

Edge-aligned type or Center-aligned type option

5.7.2.2 Capture Function:
® Timing control logic shared with PWM generators
®  Supports 8 Capture input channels shared with 8 PWM output channels

® Each channel supports one rising latch register (CRLR), one falling latch register
(CFLR) and Capture interrupt flag (CAPIFX)
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5.10 Timer Controller (TMR)

5.10.1 Overview

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

5.10.2 Features
®  Four sets of 32-bit timers with 24-bit up counter and one 8-bit prescale counter

Independent clock source for each timer
Provides one-shot, periodic, toggle and continuous counting operation modes
Time-out period = (Period of timer clock input) * (8-bit prescale counter + 1) * (24-bit TCMP)

Maximum counting cycle time = (1/ T MHz) * (28) * (224), T is the period of timer clock

[ ]
[ ]
[ ]
°
®  24-bit up counter value is readable through TDR (Timer Data Register)
®  Supports event counting function to count the event from external pin
®  Supports external pin capture function for interval measurement

®  Supports external pin capture function for reset timer counter

[ ]

Supports chip wake-up from Idle/Power-down mode if a timer interrupt signal is generated
(TIF setto 1)
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5.13 UART Interface Controller (UART)

The NuMicro™ NUC200 series provides up to three channels of Universal Asynchronous
Receiver/Transmitters (UART). UARTO supports High Speed UART and UART1~2 perform
Normal Speed UART. Besides, only UARTO and UART1 support the flow control function.

5.13.1 Overview

The Universal Asynchronous Receiver/Transmitter (UART) performs a serial-to-parallel
conversion on data received from the peripheral, and a parallel-to-serial conversion on data
transmitted from the CPU. The UART controller also supports IrDA SIR, LIN master/slave mode
and RS-485 mode functions. Each UART channel supports seven types of interrupts including:

Transmitter FIFO empty interrupt (INT_THRE);

Receiver threshold level reached interrupt (INT_RDA);

Line status interrupt (parity error or frame error or break interrupt) (INT_RLS);
Receiver buffer time-out interrupt (INT_TOUT);

MODEM/Wake-up status interrupt (INT_MODEM);

Buffer error interrupt (INT_BUF_ERR);

®  LINinterrupt (INT_LIN).

Interrupts of UARTO and UART2 share the interrupt number 12 (vector number is 28); Interrupt
number 13 (vector number is 29) only supports UART1 interrupt. Refer to the Nested Vectored
Interrupt Controller chapter for System Interrupt Map.

The UARTO is built-in with a 64-byte transmitter FIFO (TX_FIFO) and a 64-byte receiver FIFO
(RX_FIFO) that reduces the number of interrupts presented to the CPU. The UART1~2 are
equipped with 16-byte transmitter FIFO (TX_FIFO) and 16-byte receiver FIFO (RX_FIFO). The
CPU can read the status of the UART at any time during the operation. The reported status
information includes the type and condition of the transfer operations being performed by the
UART, as well as 4 error conditions (parity error, frame error, break interrupt and buffer error)
probably occur while receiving data. The UART includes a programmable baud rate generator
that is capable of dividing clock input by divisors to produce the serial clock that transmitter and
receiver need. The baud rate equation is Baud Rate = UART_CLK /M * [BRD + 2], where M and
BRD are defined in Baud Rate Divider Register (UA_BAUD). Table 5-5 lists the equations in the
various conditions and Table 5-6 lists the UART baud rate setting table.

Mode DIV_X_EN | DIV_X_ONE | Divider X | BRD [Baud Rate Equation

0 0 0 Don't care A |UART_CLK/[16 * (A+2)]
1 1 0 B A |UART_CLK/[(B+1) * (A+2)] , B must >=8
2 1 1 Don't care A |UART_CLK/ (A+2), A must >=3

Table 5-5 UART Baud Rate Equation

System clock = internal 22.1184 MHz high speed oscillator

Baud Rate Mode O Mode 1 Mode 2
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. | TYP. | MAX. [UNIT

VDD = 3.3V,
lops 2.6 mA |All IP and PLL disabled,
XTAL =12 MHz

VDD = 5.5V,
Ibbg 3.6 mA |All IP enabled and PLL disabled,
XTAL =4 MHz

VDD = 5.5V,
Ipp1o 2 mA |All IP and PLL disabled,

Operating Current
XTAL =4 MHz

Normal Run Mode
at 4 MHz

VDD = 3.3V,
lob11 2.8 mA |All IP enabled and PLL disabled,
XTAL =4 MHz

VDD = 3.3V,
lbp12 1.2 mA |All IP and PLL disabled,
XTAL =4 MHz

VDD = 5.5V,
lbb13 141 pA All IP enabled and PLL disabled,
XTAL = 32.768 kHz

VDD = 5.5V,
lbp14 129 pA All IP and PLL disabled,

Operating Current
XTAL = 32.768 kHz

Normal Run Mode

at 32.768 kHz

VDD = 3.3V,
lbb1s 138 pA All IP enabled and PLL disabled,
XTAL = 32.768 kHz

VDD = 3.3V,
lbpie 125 pA All IP and PLL disabled,
XTAL = 32.768 kHz

VDD = 5.5V,
lob17 125 pA All IP enabled and PLL disabled,

Operating Current
perating Cu LIRC10 kHz enabled

Normal Run Mode
at 10 kHz

VDD = 5.5V,
lbp1s 120 pA All IP and PLL disabled,
LIRC10 kHz enabled
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SPECIFICATION
PARAMETER SYM. TEST CONDITIONS
MIN. TYP. | MAX. [UNIT

Vpp = 3.3V,

Ipp1e 125 pA |AllIP enabled and PLL disabled,
LIRC10 kHz enabled
Vop = 3.3V,

lbp20 120 pA All IP and PLL disabled,
LIRC10kHz enabled
Vpp= 5.5V,

libLEL 28 mA |All IP and PLL enabled,
XTAL =12 MHz
Vpp= 5.5V,

lipLE2 10 mA |All IP disabled and PLL enabled,

Operating Current
Idle Mode
at 50 MHz

XTAL =12 MHz

VDD = 3.3V,
lipLE3 27 mA |All IP and PLL enabled,
XTAL =12 MHz

VDD =3.3V
libLE4 9 mA |All IP disabled and PLL enabled,
XTAL =12 MHz

VDD = 5.5V,

libLes 7.5 MA Al IP enabled and PLL disabled,
XTAL = 12 MHz

VDD = 5.5V,
libLEs 2.4 mA |All IP and PLL disabled,

Operating Current
XTAL =12 MHz

Idle Mode
at 12 MHz

VDD = 3.3V,

libLe? 6.5 MA Al IP enabled and PLL enabled,
XTAL =12 MHz

VDD = 3.3V,
libLEs 1.5 mA |All IP and PLL disabled,
XTAL =12 MHz

Operating Current Vop = 5.5V,
Idle Mode libLES 3.3 mA |All IP enabled and PLL disabled,
at 4 MHz XTAL =4 MHz
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-40°C~+85C;
-50 - +50 %
Vpp=2.5V~55V
6.4 Analog Characteristics
6.4.1 12-bit SARADC Specification
SYMBOL PARAMETER MIN. | TYP. | MAX. | UNIT
- Resolution - - 12 Bit
DNL Differential nonlinearity error - -1~2 -1~4 LSB
INL Integral nonlinearity error - +2 +4 LSB
EO Offset error - 1 10 LSB
EG Gain error (Transfer gain) - 1 1.005 -
- Monotonic Guaranteed
Fabc ADC clock frequency (AVpp = 5V/3V) - - 16/8 MHz
Fs Sample rate - - 760 kSPS
Vbpa Supply voltage 3 - 5.5 \%
Ibp - 0.5 - mA
Supply current (Avg.)
Ibpa - 15 - mA
VRerF Reference voltage 3 - Vbpa \%
IRer Reference current (Avg.) - 1 - mA
VIN Input voltage 0 - VRer \%
6.4.2 LDO and Power Management Specification
PARAMETER MIN. | TYP. | MAX. | UNIT NOTE
Input Voltage Voo 2.5 55 V  |Vpp input voltage
Output Voltage 1.62 1.8 1.98 V  |[Vob>25V
Operating Temperature -40 25 85 C
Cbp - 1 - WF |[Resr=10Q

Note:

1. It is recommended that a 10 uF or higher capacitor and a 100 nF bypass capacitor are connected between Vpp and the
closest Vss pin of the device.

2. To ensure power stability, a 1 uF or higher capacitor must be connected between LDO_CAP pin and the closest Vss
pin of the device.
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