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The  reading  object  of  this  manual  is  MCU  system  developers,  it  provides  all  information  to  guide  developers  how  to  use  the  memory  and  peripherals  of  ME32S003  microcontroller.

ME32S003xxxx  refers  to  a  family  of  microcontrollers  with  different  memory  sizes,  packages  and  peripherals.

For  the  ARM  CortexTM-M0  core,  please  refer  to  the  Cortex-M0  Technical  Reference  Manual.

High  value-added  32-bit  ARM  Cortex-M0  core  microcontroller,  32K  Flash  and  2K  RAM  

timer,  ADC,  communication  interface,  wide  voltage  2.2v~5.5v  working  range,  18  IO's
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1  overview
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Built-in  30MHz  main  clock  and  independent  watchdog  clock,  commonly  used  peripherals  1M  high-speed  12-bit  ADC  converter,  4-channel  PWM,  UART  serial  port,  SPI  interface,  I2C

Bus  interface,  general  purpose  counter/timer.

ME32S003AF6P7  is  a  32-bit  microcontroller  with  embedded  ARM  Cortex™  M0  core.  This  series  of  controllers  has  the  characteristics  of  high  performance,  high  adaptability  and  ultra-low  cost.
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2  features
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•  Abundant  communication  interfaces  and  general-purpose  input/output  ports  (GPIO)

•  Flexible  clock  unit

ME32S003AF6P7

–  Nested  Vectored  Interrupt  Controller  (NVIC)

•  Embedded  system  bootloader  (bootloader)

•  Analog  peripherals

•  16-bit  PWM  generator

–  Built-in  32KHz  watchdog  oscillator

–  Built-in  30  MHz  internal  high-speed  oscillator  with  1%  accuracy

–  ARM  Cortex™-M0  processor  with  speed  up  to  30Mhz

–  Embedded  2K  bytes  high-speed  SRAM

–  4  AD  input  channels

–  32-bit  Flash  data  bus,  supporting  high-performance  application  requirements

–  Enhanced  timer/counter  supports  4  match  and  2  capture  input  functions

–  32K  bytes  of  user  program  space

–Support  Flash  memory  In-System-Program  (ISP),  In-Application-Program  (IAP)  and  In-Circut-Program  (ICP)

–  1  I2C  interface

–  Basic  timer/counter  supports  match  interrupt  function

•Flash  memory

–  1  extended  SPI  interface,  supporting  multiple  protocols

–  Single-cycle  32-bit  hardware  multiplier

–  Up  to  4-channel  PWM  output

•  Timer/Counter

–  12-bit  1MHz  SAR  ADC  converter

•  SRAM  memory

•High-performance  32-bit  ARM  CPU  core

–  Multiple  clock  sources

–  3K  bytes  bootloader

–  Support  user  program  protection  and  encryption

–  Enhanced  timer/counter  supports  edge  counting,  gated  counting,  AB  phase  quadrature  counting,  trigger  counting,  symbol  counting

–  24-bit  system  tick  timer

–  Automatic  dead  zone  insertion

–  1  base  timer/counter  and  1  enhanced  timer/counter

–  1  serial  communication  module  with  16-byte  FIFO,  supporting  IrDA  protocol  at  the  same  time

–Support  software  and  hardware  AD  conversion  trigger  mode
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•  Unique  product  serial  number

•range  of  working  temperature

•  Power  management

–  Power  saving  mode:  sleep  mode,  power  down  mode

•  20-pin  TSSOP  package

–  Integrated  power  management  unit  (PMU)

•2.2V~5.5  V  wide  voltage  working  range

–  Support  power-on  reset  (POR)

–  Up  to  18  high-speed  GPIO  interfaces

–  Industrial  grade  (-40°C  ~  +105°C)

–  Support  brown-out  detection  (BOD),  two  groups  of  detection  points  can  generate  brown-out  interrupt  and  forced  reset  respectively

–  Wake  up  from  power-down  mode  via  4  WAKEUP  pins

27  www.mesilicon.com   
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3  System  Block  Diagram

28   

Chart  3-1  ME32S003  module  block  diagram
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ME32S003AF6P7
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4  package  and  pin  multiplexing

The  ME32S003AF6P7  is  packaged  in  a  20-pin  TSSOP  package.  The  pin  function  is  configured  by  the  IO  control  register,  except  for  the  power  pin,  the  other  pins  can  be  multiplexed.  system  reset

After  that,  the  pin  function  will  be  set  to  the  default  value.

TSSOP20  

set  up

VDD   

PA_3  —  General  purpose  digital  IO  pin

7   

type

PB_15/  

TIM1_CAP0  —  capture  input  pin,  channel  0,  timer  1

I;  PU

I;  PU

www.mesilicon.com   

I/O

WAKEUP0  

PC_14  —  General  purpose  digital  IO  pin

NRST  —  Reset  pin

I   

I   

describe

1   

initial

VSS   

VDD  —  power  supply  pin

6   

I/O

WAKEUP3  

pin

RX  

PB_15  —  General  purpose  digital  IO  pin

4   

I   

PA_1/

WAKEUP0  —  wakeup  pin

I/O

Pin  name

AD0/

2   

I;  PU

I   

TIM1_MAT0/

WAKEUP3—  wakeup  pin

I/O

I/O

WAKEUP1  

VSS  —  Power  ground.

5   

S   

Table  4-1:  Pin  function  description

PB_14/  

RX  —  UART  RX  output  pin

COULD

PA_3/

AD10  —  ADC  input  channel  10

8   

O

PA_0

TIM1_CAP0/

TIM1_MAT0  —  match  output  pin,  channel  0,  timer  1

PA_1  —  General  purpose  digital  IO  pin

I   

I;  PU

I/O

PA_2/

WAKEUP  1—Wakeup  pin

I;  PU

I/O

TSSOP20  

PB_14  —  General  purpose  digital  IO  pin

3   

29  

I   

NRST/  

PA_0  —  General  purpose  digital  IO  pin

S   

ME32S003AF6P7

4.1  Overview

4.2  Pin  function  description

PB_4/PWM6/CLK_OUT  

VSS  

PA_2/WAKEUP1  

PB_5/SPI_SCK  6  

NRST/PA_0

17  

SPI_CS/TIM1_CAP3/TIM1_MAT3/PA_3/AD0 8  

PB_7/SPI_MISO  

18  

PB_9/SWDCLK/TIM1_CAP0  

PB_14/RX  

7  

PA_10/PWM1/AD7

3  

PB_13/TX  

VDD  

12  

10  

1  

9  

PB_1/PWM0/CLK_OUT  

2  

PA_8/AD5/I2C_SCL   

5  

PA_7/AD4/I2C_SDA

BOOT/PB_6/SPI_MOSI  

PA_1/WAKEUP0

14  

PB_8/SWDIO  

PB_15/TIM1_CAP0/TIM1_MAT0/WAKEUP3   

4  

11  

20   

PB_0/SPI_CS/WAKEUP2/PWM7  

19  

15  

13  

16  
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SPI_MISO  —  SPI  master  output  slave  input  pin

O

SPI_MOSI

type

I;  PU

TIM1_CAP0  —  capture  input  pin,  channel  0,  timer  1

Pin  name

TIM1_CAP0

I/O

I/O

17   

I   

PB_0/  PB_0  —  General  purpose  digital  IO  pin.

I;  PU

I   

PB_15  —  General  purpose  digital  IO  pinPB_4/  

CLK_OUT  

O

PB_6  —  General  purpose  digital  IO  pinPB_6/  

pin

15   

PB_9/  PB_9  —  General  purpose  digital  IO  pin

set  up

AD4  —  ADC  input  channel  4AD4/  

O

PWM1  —  PWM  output  pin  channel  1

I;  PU

PWM1

20   

I;  PU

CLK_OUT  —  Clock  output

TX  —  UART  TX  output  pinTX  

describe

I/O

PA_7  —  General  purpose  digital  IO  pin

I/O

PA_8/

I;  PU

O

www.mesilicon.com  

CLK_OUT  —  Clock  output

I/O

CLK_OUT  

I/O

SPI_MISO  —  SPI  master  input  slave  output  pin

I   

SPI_EYES

I   

I/O

16   

PB_13  —  General  purpose  digital  IO  pinPB_13/  

TSSOP20  

I   

I/O

I2C_SDA  —  I2C  data  pinI2C_SDA

SPI_CS  —  SPI  Master/Slave  Chip  SelectSPI_CS/  

13   

30   

PWM5  —  PWM  output  pin  channel  5PWM6/  

I/O

PB_7/  PB_7—General  purpose  digital  IO  pin

10   

I2C_SCL  —  I2C  clock  pinI2C_SCL  

I/O

I;  PU

WAKEUP  2—Wakeup  pinWAKEUP  2  

O

14   

PB_8  —  general  purpose  digital  IO  pinPB_8  

I/O

I/O

TIM1_CAP3  —  capture  input  pin,  channel  3,  timer  1

I;  PU

TIM1_CAP3/

I/O

SPI_CS/  

I/O

I/O

AD5/ AD5  —  ADC  input  channel  5

18   

I/O

PWM7  —  PWM  output  pin  channel  7PWM7/

PB_5/  PB_5  —  General  purpose  digital  IO  pin

I;  PU

SWD  debug  data  pinSWD_IO/

O

9   

I;  PU

SPI_CS  —  SPI  Master/Slave  chip  select  pin

12   

PWM0/ PWM0  —  PWM  output  pin  channel  0

I/O

BOOT  —  Boot  pinBOOT/  

SWD  debug  clock  pin

I;  PU

I/O

I/O

PA_7  —  General  purpose  digital  IO  pinPA_7/

11   

I/O

AD7  —  ADC  input  channel  7AD7/

I;  PU

PA_10/

19   

PB_1  —  General  purpose  digital  IO  pin.

O

PB_1/  

O

SPI_SCK  —  SPI  serial  clockSPI_SCK  

SWD_CLK/  

initial

I/O

I   

TIM1_MAT3 TIM1_MAT3  —  match  output  pin,  channel  3,  timer  1

I   

I;  PU

PA_10  —  General  purpose  digital  IO  pin
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4.3  Peripheral  pin  description

AD5

ADC   

PA_8

PA_8

I   

CS   

WAKEUP3   

TIM1_CAP3

PB_10  

PA_2

I/O

SWD_IO

www.mesilicon.com   

PA_3

PA_3/PB_0  

O

PWM6   

WAKEUP0   

2C

AD4   

I   

PB_8  

I/O

O

TX   

SMOKE

WAKEUP2   

PWM0

PB_4  

TIM1

PA_1

I/O

O

SWD_CLK   

peripherals

I   

PB_7  

I   

PB_13  

O

PWM

WAKE  UP   

TIM1_CAP0

PB_15  

AD0

PA_10

PB_9  

I/O

MISO   

I   

TIM1_MAT3

PA_10

PB_15  

I/O

SPI   

Table  4-2:  Peripheral  Pin  Selection

PA_7

PB_6  

O

RX   

I   

AD7

PB_10  

PB_4  

I/O

SDA   

SCK

I   

Pin  Type  Optional  Pins

PB_14  

O

I   

O

UART   

CLK_OUT   

function  name

I   

PA_7

O

PB_5  

O

PWM7

WAKEUP1   

TIM1_MAT0

PB_1  

PB_15/PB_9  

PB_1  

PB_0  

I/O

SCL   

31  

I   

PWM1

PB_0  

I   

O

SWD   

ME32S003AF6P7

To  use  MCU  peripherals,  you  need  to  find  the  corresponding  pin  and  set  the  function  of  the  pin  through  the  IOCONFIG  register.  When  the  system  is  reset,  the  main  SWD  debug  port  and  NRST  reset

Bit  function  is  the  default  setting,  all  other  pins  are  set  as  digital  GPIO.
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4.4.1  IOCON  register  description

4.4  I/O  function  configuration

•  Pin  function

In  order  to  realize  pin  multiplexing,  ME32S003  has  designed  an  IOCON  configuration  register  for  each  pin  to  define  the  pin  function.  I/O  configuration  register  control

•  Pin  mode:  internal  pull-up  resistor  enable/disable

The  electrical  characteristics  of  the  pins.  The  following  functions  can  be  configured:

•  Pin  drive

•  Analog  input  or  digital  mode  switching  for  ADC  pins

The  following  table  lists  all  bit  control  assignments  of  this  register.

ME32S003AF6P7

Table  4-3:  IOCON  registers  (except  I2C  pins)

011   

No  input  inversion

5   

32   

value

111   

000   

0   

Select  function  1.

Schmidt  trigger  control.

4   

1   

Select  function  5.

fast  mode

0   

1   

0   

2:0   

Enable  pull-down  resistor

0   

initial  value

INV   

7   

Select  function  3.

input  negation

001   

Enable  pull-up  resistor

1   

0   

name

reserve.

100   

IO  Voltage  Slew  Rate  Mode

1  

feature  selection

No  pull-down  resistor

PDE   

1   

010   

Enable

0   

ADM   

bit

110  Select  function  6.

Analog/Digital  Function  Selection

6   

www.mesilicon.com  

000  Select  function  0  (initial  value).

No  pull-up  resistor

1   

1  

0   

Select  function  4.

input  negation

CSE   

prohibit

PUE   

8   

describe

Select  the  pin  mode  (pull-down  resistor  control).

101   

slow  mode

1   

3   

Select  function  2.

FUNC   

Select  the  pin  mode  (pull-high  resistor  control).

0   

SRM   
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4.4.2  IOCON  register  list

NOTE:  This  is  not  true  open-drain  mode.  Inputs  cannot  be  pulled  up  above  VDD

DRV   

11   

31:13   

Table  4-4:  I/O  configuration  register  list  (base  address  0x4000  4000)

33  

-   

-   

Read  and  write  offset  address  description

Select  the  simulation  function

Digital  input  enable

0   

PA_0

allow

Select  High  Current  Mode

10   

12   

open  drain  mode 0   

0   

0   

0x000  Configure  pin  PA_0

reserve

Open-drain  mode  enabled.

9   

1   

Select  digital  function

1   

www.mesilicon.com   

drive  current

prohibit

1   

1   

0   -   

0  

Select  low  current  mode

reserve

FROM

I  HAVE

name initial  value

prohibit

1   

0   

0   

R/W   0x0000  02B0  

For  each  normal  drive  pin,  two  current  output  drives  can  be  selected,  namely  low  current  mode  and  high  current  mode.  The  DRV  bit  determines  the  output  capability  of  the  pin.

All  digital  I/O  pins  can  be  used  in  open-drain  mode.  This  mode  is  not  a  true  open-drain  mode.  Inputs  cannot  be  pulled  up  above  VDD.  The  OD  bit  is  the  enable  bit  for  open-drain  mode.

The  ADM  bit  is  set  to  enable  when  an  ADC  input  conversion  is  required.

The  device  has  no  effect  on  peripheral  functions.

The  PDE/PUE  bits  of  the  IOCON  register  allow  enabling  or  disabling  the  on-chip  pull-up  resistors  for  each  pin.  By  default,  pull-up  resistors  are  enabled  for  all  pins.

When  the  INE  bit  is  set,  the  input  becomes  high-impedance.

The  FUNC  bit  in  the  IOCON  register  can  be  set  as  a  GPIO  (FUNC  =  000)  or  a  peripheral  function  (for  digital  functions  only).  If  the  pin  is  configured  as  a  GPIO  pin,  the  DIR  register  determines  whether  the  pin  is  configured  as  an  input  or  an  output.  For  

any  peripheral  function,  the  pin  direction  is  automatically  controlled  based  on  the  function  of  the  pin.  GPIO's  DIR  register

4.4.1.1  Pin  function

4.4.1.3  Pin  Driver

4.4.1.4  Open  Drain  Mode

4.4.1.2  Pin  Mode

4.4.1.5  Analog  input  or  digital  mode  switching

4.4.1.6  Digital  input  high  impedance

ME32S003AF6P7

-
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4.4.2.2  PA_1  IOCON  register  function  selection

4.4.2.1  PA_0  IOCON  register  function  selection

THAT

0x0000  02B0  

0x0000  02B0  

PA_2

PB_13   

0x0000  02B0  

0x00C  Configure  pin  PA_3

-   

0x0000  02B0  

-   

feature  selection

0x0000  02B0  

0x048  Reserved

R/W   

34   

0x0000  02B0  

-   

0x064  Configure  pin  PB_9

0x060  Configure  pin  PB_8

THAT

-   

0x07C  Configure  pin  PB_15

PA_1

-   

THAT

R/W   

0x008  Configure  pin  PA_2

-   

0x028  Configure  pin  PA_10

describe

PA_10

R/W   

0x044  Configure  pin  PB_1

Table  4-6:  PA_1  function  bit  selection

0x0000  02B0  

-   

THAT

THAT

0x014  Reserved

Table  4-5:  PA_0  function  bit  selection

PA_8

PB_5   

0x030  Reserved

0x0  Select  function  NRST.

R/W   

-   

R/W   

0x06C  Reserved

-   

-   

R/W   

0x0000  02B0  

PB_15   

PA_3

PB_14   

0x0000  02B0  

-   

0x010  Reserved

PB_4   

PA_7

0x02C  Reserved

0x0000  02B0  

0x04C  Reserved

0x0000  02B0  

www.mesilicon.com  

-   

0x068  Reserved-   

0x0000  02B0  

-   

PB_7   

R/W   

0x038  Reserved

R/W   

initial  value

THAT

0x054  Configure  pin  PB_5

0x0000  02B0  

-   

PB_1   

-   

R/W   

R/W   

0x0000  02B0  

-   

0x01C  Configure  pin  PA_7

value

0x018  reserved

bit  name

PB_6   

0x034  Reserved

R/W   

0x1  Select  function  PA_0.

R/W   

THAT

0x050  Configure  pin  PB_4

0x070  Reserved

-   

-   

PB_0   

THAT

R/W   

THAT

R/W   

0x0000  02B0  

0x0000  02B0  

0x05C  Configure  pin  PB_7

THAT

THAT

-   

0x078  Configure  pin  PB_14

R/W   

-   

R/W   

-   

-   

0x024  Reserved

PB_9   

FUNC   

-   

0x040  Configure  pin  PB_0

0x03C  Reserved

000   

THAT

R/W   

0x058  Configure  pin  PB_6

THAT

-   

0x074  Configure  pin  PB_13

-   

0x004  Configure  pin  PA_1

0x0000  02B0  

-   

0x020  Configure  pin  PA_8

THAT

2:0   

PB_8   

-   
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4.4.2.3  PA_2  IOCON  register  function  selection

4.4.2.4  PA_3  IOCON  register  function  selection

4.4.2.5  PA_7  IOCON  register  function  selection

4.4.2.7  PA_10  IOCON  register  function  selection

4.4.2.6  PA_8  IOCON  register  function  selection

4.4.2.8  PB_0  IOCON  register  function  selection

0x0   

feature  selection

Table  4-8:  PA_3  function  bit  selection

Table  4-9:  PA_7  function  bit  selection

FUNC   

Select  function  PA_10.

bit  name

Select  function  PA_3.

Select  function  PA_7.

0x0   

Table  4-12:  PB_0  function  bit  selection

2:0   

initial  value

0x1

Table  4-10:  PA_8  function  bit  selection

FUNC   

000   

2:0   

2:0   

Select  function  PA_8.

2:0   

feature  selection 000   

FUNC   

Select  function  SPI_CS

000   feature  selection

000   

Table  4-11:  PA_10  function  bit  selection

describe

Select  function  PA_2.

0x0   

2:0   

Table  4-7:  PA_2  function  bit  selection

feature  selection

initial  value

value

value

feature  selection

initial  value

bit  name

2:0   

Select  function  TIM1_MAT1

initial  value

35  

0x0   

0x3

value

value

describe

describe

describe

initial  value

0x1 Select  function  PWM1

feature  selection

000   

0x1

name

0x1

www.mesilicon.com   

Select  function  PA_1.

bit  name

bit  name

describe

0x2   

bit  name

value

value

Select  function  I2C_SDA

FUNC   

FUNC   

Select  function  TIM1_CAP1

Select  function  I2C_SCL

0x0   

FUNC   

000   

describe

initial  value

0x0   

bit
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4.4.2.9  PB_1  IOCON  register  function  selection

4.4.2.12  PB_6  IOCON  register  function  selection

4.4.2.11  PB_5  IOCON  register  function  selection

4.4.2.13  PB_7  IOCON  register  function  selection

4.4.2.10  PB_4  IOCON  register  function  selection

Select  function  SPI_SCK

feature  selection

Select  function  PB_4.

describe

Select  function  PB_7.

www.mesilicon.com  

0x0   

0x1

0x0   

FUNC   

0x2   

2:0   

2:0   

bit

000   

Select  function  SPI_MISO

value

FUNC   

feature  selection

Table  4-17:  PB_7  function  bit  selection

0x0   

initial  value

Select  function  SPI_CS

Select  function  CLK_OUT

000   

Select  function  PB_5.

value

Table  4-14:  PB_4  function  bit  selection

bit

36   

2:0   

Table  4-16:  PB_6  function  bit  selection

0x1

feature  selection

describe

value

initial  value

Select  function  PB_6.

FUNC   

name

0x0   

000   

2:0   

Select  function  CLK_OUT

Select  function  PWM0

Select  function  PB_0.

bit

000   

Table  4-15::  PB_5  function  bit  selection

0x2   

describe

FUNC   

describe

FUNC   

value

0x1

2:0   

feature  selection

initial  value

name

000   

0x0   

0x1

Select  function  SPI_MOSI

2:0   

name

bit

feature  selection

value

name

initial  value

Select  function  PWM6

Select  function  PB_1.

feature  selection

0x0   

initial  value

value

describe

0x1

0x2   

bit

0x1

000   

initial  value

FUNC   

name

describe

name

bit

Table  4-13:  PB_1  function  bit  selection

Select  function  PWM7
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4.4.2.15  PB_9  IOCON  register  function  selection

4.4.2.16  PB_13  IOCON  register  function  selection

4.4.2.14  PB_8  IOCON  register  function  selection

4.4.2.18  PB_15  IOCON  register  function  selection

4.4.2.17  PB_14  IOCON  register  function  selection

0x1

feature  selection

initial  value

FUNC   

www.mesilicon.com   

000   

name

2:0   

Table  4-18::  PB_8  function  bit  selection

value

000   

Select  function  UART  RX

describe

bit

0x1

feature  selection

initial  value

0x2   

0x0   

Select  function  PB_15.

name

value

FUNC   

bit

Select  function  UART  TX

describe

2:0   

initial  value

Select  function  PB_14.

name

0x1

initial  value

value

0x0   

Select  function  PB_9.

describe

Table  4-22:  PB_15  function  bit  selection

FUNC   

bit

0x1

feature  selection

Select  function  PB_13.

name

value

0x1

000   

Select  function  PB_8.

2:0   

0x0   

Table  4-21:  PB_14  function  bit  selection

37  

feature  selection

FUNC   

bit

Select  function  TIM1_MAT0

describe

000   

Select  function  SWD_CLK

value

0x0   

feature  selection

2:0   

0x0   

Table  4-20:  PB_13  function  bit  selection

initial  value

name

000   FUNC   

bit

Select  function  TIM1_CAP0

describe

2:0   

Table  4-19:  PB_9  function  bit  selection

Select  function  SWD_IO
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5.1.1  System  overview

5.1.2  Memory  Mapping

5  System  function  description

38   www.mesilicon.com  

5.1  System  and  memory  map

ME32S003AF6P7

The  following  figure  is  the  ME32S003  memory  address  space  allocation  diagram:

The  AHB  peripheral  area  occupies  2M  space  and  can  support  up  to  128  peripherals.  Among  them,  GPIO  port  and  CRC  controller  are  AHB  peripherals.  The  APB  peripheral  area  is  a

Up  to  2KB.  Both  Flash  and  SRAM  data  bus  adopt  32-bit  operation  mode.

AHB  peripheral  area.  The  system's  own  peripheral  area  is  reserved  for  the  M0  core.

The  boot  area  has  3KB  space  for  storing  the  boot  program,  ISP  and  IAP  functions.  ME32S003  allows  user  Flash  space  up  to  32KB,  SRAM  space

Only  access  register  high  byte  or  low  byte.

ME32S003  memory  address  space  supports  4GB  size.  Divided  into:  boot  area,  Flash  memory  area,  SRAM  area,  system  own  peripheral  area,  APB  peripheral  area  and

The  size  of  the  slice  is  512K.  Each  APB  peripheral  is  allocated  16K  space.  All  peripheral  control  registers  are  read  and  written  using  word  (word)  address  addressing,  the  user  cannot
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Timer/Counter  1  

0xFFFF  FFFF  

0x4002  C000  

0xE000  E100  

0x0000  00C0  

CRC  
0x5002  0000  

0x4002  0000  

AHB  peripheral  

0xE010  0000

3KB  Boot  rom  

System  control  
0x4000  4000  

0x4008  C000  

ADC  

0x4002  8000  

0x5008  0000  

0xE000  0000  

0x0000  0000  

0x1FFF  0000  

0x1000  0000  

0x5000  0000  

SCB  

0x4001  4000  

UART  

0x4002  4000  

0x4000  0000  

4GB

0xE000  ED00  

IO  config  
0x4000  8000  

Reserved  

Reserved  

0x5003  0000  

Reserved  

Interrupt  vectors  

WDT

0xE010  0000

0xE000  0000  

Private  peripheral  

PWM
0x4001  8000  

0x5008  0000  
0x5000  0000  

0x1000  0800  

0x4008  C000  

0xE000  EE00  

GPIO  PA  

32KB  On-chip  

0x1FFF  0BFF  

0x5006  0000  

SPI  

Reserved  

PMU  

0x0000  0000  

0x4000  C000  

APB  peripheral  

System  Tick  

Reserved  

Reserved  

Basic  timer  0  

APB  peripheral  

Reserved  

0xE000  E000  

0x0000  8000  

Reserved  

0x4001  C000  

0x5001  0000  
Flash  I/F  

0x4000  0000  

2C

Reserved  

Private  peripheral  

GPIO  PB  

Reserved  

2KB  SHAME

0x4001  0000  

AHB  peripheral  

NVIC  

0x5007  0000  

Chart  5-1  Memory  allocation  diagram
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5.2.1  Overview

5.2.2  Functional  description

Well

0x40018000  ~  0x4001BFFF   

SRAM  memory

0x00000000  ~  0x00007FFF   

2C

0x50010000  ~  0x5001FFFF   

reserve

address

0xE000ED00  ~  0xE000EE00   

0x40008000  ~  0x4000BFFF   

www.mesilicon.com  

0x40024000  ~  0x40027FFF   

system  control

System  Timer  (System  Tick  Timer)

0x10000800  ~  0x1FFEFFFF   

timer  0

0x50070000  ~  0x5007FFFF   

0x50000000  ~  0x5000FFFF   

0x40014000  ~  0x40017FFF   

reserve

reserve

0xE000E100  ~  0xE000E4FF   

WDT

describe

SPI  

0x40004000  ~  0x40007FFF

0x40020000  ~  0x40023FFF   

reserve

Bootloader

Table  5-1:  Memory  address  allocation  table

40   

0x50060000  ~  0x5006FFFF   

0x10000000  ~  0x100007FF

PWM

0x40010000  ~  0x40013FFF   

Flash  memory

CRC  

Serial  port  (UART)

M0  Core  SCB  Control

0x4002C000  ~  0x4FFFFFFF   

0xE000E000  ~  0xE000E0FF   

0x40000000  ~  0x40003FFF   

Power  management  (PMU)

0x4001C000  ~  0x4001FFFF   

PB  

reserve

0x4000C000  ~  0x4000FFFF   

0x50020000  ~  0x5005FFFF   

ADC  

0x10008000  ~  0x0FFFFFFF   

0x40028000  ~  0x4002BFFF   

Interrupt  Control  (NVIC)

Flash  interface

Function

0x50080000  ~  0xFFFFFFFF   

0x1FFF0000  ~  0x1FFF0BFF   

timer  1

I/O  configuration

5.2  FLASH  memory

ME32S003AF6P7

ME32S003  adopts  highly  reliable  embedded  Flash  technology,  32K  user  area,  and  supports  IAP/ISP  Flash  erasing  technology.  •

FLASH  memory  organization  structure:
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start

Send  Flash  sector  erase  

command  0x04

Flash  status  busy  

1?

No  

Fill  in  the  address  register

Yes  

Finish

Table  5-2:  Flash  Memory  Address  Allocation  Table

The  ARM  CPU  can  directly  read  data  from  the  embedded  Flash  through  the  read  command,  and  the  maximum  support  for  reading  speed  is  30MHz.  When  the  CPU  clock  exceeds  the  maximum  read

Read  operation:

Erase  sector  process

Management  operations  are  also  more  flexible:

Flash  erasing  adopts  sector  erasing  and  word  (WORD)  writing  mode,  and  is  realized  through  a  register  group.  Erase  and  write  addresses  must  be  32-bit  aligned.

Word  (WORD)  programming  process

FLASH  erase  operation:

ME32S003x  series  MCU  Flash  adopts  32-bit  data  bus  to  read  and  write,  making  full  use  of  the  performance  advantages  of  32-bit  ARM  CPU,  and  its  512-byte  small  sector  structure,

When  taking  the  speed,  you  need  to  insert  a  delayed  clock,  which  is  controlled  by  the  RDCYC  register.

Remark

…  

…   

Sector1   

Sector63   

Sector2   

0x0000  0000-0x0000  03FF   

…   

0x0000  0000-0x0000  7FFF   

0x0000  0000-0x0000  05FF   

…  

Sector32   

sector  size  (bytes)

0x0000  0000-0x0000  3FFF   

512  

www.mesilicon.com   

sector

512  

512  

41  

512  

…   

Flash  memory  address

…   

Chart  5-2Flash  sector  erase  flow  chart

512  

Sector0   0x0000  0000-0x0000  01FF   

ME32S003AF6P7
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5.2.3  Flash  control  register

fill  data  register

Flash  status  is  busy

Fill  in  the  address  register

Yes  

start

No  

0x02  

Send  Flash  programming  command

Finish

1ÿ  

This  register  is  used  to  store  data  for  flash  programming.  This  data  must  be  prepared  before  the  Flash  operation  command  is  issued.

This  register  is  used  to  send  Flash  operation  commands  and  read  Flash  status.

0x0000  0000  

Flash  operation  programming  data

RDCYC

0x00

R/W   

0x0000  0000  

value

Table  5-5:  Flash  Operation  Command  Register  (CMD)  Description

Table  5-4:  Flash  operation  data  register  (DATA)  description

Flash  operation  command

ADDR   

initial  value

0x10

00  

read  and  write  description

Flash  operation  address

name

0x04   

R/W   

DATA   

0x0000  0000  

Flash  programming  data

www.mesilicon.com  

Flash  access  cycle

0x0000  0000  

describe

Chart  5-3Flash  word  programming  flow  chart

R/W   

42   

CMD   

0x08   

0x0000  0000  

bit  name

R/W   

reserve

initial  value

offset  address

31:0   

Table  5-3:  List  of  Flash  registers  (base  address:  0x5000  0000)

DATA   

0x0C   

5.2.3.1  Flash  operation  data  register

ME32S003AF6P7

5.2.3.1  Flash  operation  command  register

-
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5.3  System  Control

Flash  access  cycle

flash  command

Flash  operation  address

00  

31:2   

-   

7:0   

SYSMEMREMAP   R/W  0x000   

1:0   

Read  and  write  offset  address

initial  value

Write  0x04  to  erase  the  sector  address  pointed  by  the  ADDR  address  register

value

43  

Power  Control  Register

-   

31:9   

Base  address:  0x4000  0000

01   

describe

describe

Memory  Remap  Register

0x0  

ADDR   

initial  value

bit  name

2  clock  cycles.

name

site.

bit  name

bit  name

-   

00  

8   

initial  value

value

value

www.mesilicon.com   

Read  1,  Flash  operation  is  busy.

PCON   

31:0   

00   

0x0000  0000   

Table  5-7:  Flash  access  cycle  register  (FLASH_RDCYC)  description

0x0  

describe

Table  5-8:  System  Control  Register  List

1  clock  cycle.

Table  5-6:  Flash  Operation  Address  Register  (ADDR)  Description

Write  0x02  to  program  the  data  of  the  DATA  register  to  the  user  land  pointed  to  by  the  ADDR  address  register

0x0000  0000   

CYCLES   

0x0  

2   

initial  value

Base  address:  0x4002  4000

00  

describe

-   

CMD   

R/W  0x000   

STATE   

Write  0x08,  erase  the  whole  chip

Depending  on  the  system  clock  frequency,  the  Flash  access  speed  can  be  realized  by  configuring  the  FLASH_RDCYC  register.

•  System  reset

This  register  stores  the  flash  operation  address.

•  System-level  peripheral  control

•  Power  management

ME32S003  system  control  includes:

•  Clock  control

•  Remapping  of  system  memory

ME32S003AF6P7

5.2.3.2  Flash  access  period  register

5.2.3.1  Flash  operation  address  register

-

-
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The  following  events  can  trigger  a  system  reset:

•  Brownout  detection  reset  (BOD)

Runs  while  the  flash  controller  completes  initialization.

A  reset  can  be  caused  by  any  reset  source,  and  the  IRC  is  started  and  remains  active  as  long  as  the  operating  voltage  is  at  a  usable  level.  When  the  external  reset  is  deasserted,  the  oscillator

The  NRST  pin  is  a  Schmitt  trigger  input  pin.  An  effective  reset  signal  requires  a  signal  width  not  lower  than  15us.

•  Watchdog  timeout  reset

•  NRST  pin  reset  signal  (low  level)

•  Start  IRC.  After  IRC  startup  time,  IRC  provides  system  stable  clock  output.

•  Power-down  mode  wake-up  reset

•  Power-on  reset  (POR)

When  POR,  BOD  reset,  external  reset  and  watchdog  reset  occur,  the  following  initialization  will  be  performed:

•  Software  reset

SYSAHBCLKDIV   AHB  clock  divider

WDTOSCCTRL   

R/W  0x008   

BODCTRL   

-   

R/W  0x0E0   

-  

0x0000  0000   

-  

0x034  -  0x06C  Reserved

WAKEUPCTRL   

-   

-   

UARTCLKDIV   

0x0000  0000   

BOD  brownout  detection  control  register

www.mesilicon.com  

-  

CLKOUT  SUPPORT

R/W  0x080

R/W  0x028   

0x000F  FFFF   

Reserved   

-   

0x0000  0000   

0xFFFF  FFFF   

CLKOUT  clock  divider

0x02C   

-   

0x0000  0000   

0x0000  0000   

-   

-   

R/W  0x238   

Master  Clock  Source  Update  Enable  Register

Wake-up  pin  definition

-   

-  

MAINCLKSEL   

R/W  0x030   

CLKOUT  Clock  Source  Selection  Register

-   

R/W  0x150   

44   

CLKOUTCLKSEL

IRCCTRL

AHB  Clock  Control  Register

R/W  0x024   

PRESETCTRL   

0x07C   

0x0000  0000   

R/W  0x0E4   

Internal  Oscillator  (IRC)  Control  Register

-   

SYSAHBCLKCTRL   

Power  Control  Register

Peripheral  Reset  Control  Register

R/W  0x070   

PDRUNCFG   

0x0000  0000   

R/W  0x074   

-   

0x0000  0000   

0x0000  0001   

0x09C-  0x0DC  Reserved

-   

-  

0x0000  0000   

-  

0x0EC  -  0x14C  Reserved

System  Reset  Status  Register

-   

-   

-  

R/W  0x078   

0x0000  0000   

reserve

0x00C-  0x01C  Reserved

-  

R/W  0x098   

0x154  -  0x170  Reserved

SYSRESSTAT

Watchdog  Oscillator  Control  Register

CLKOUT  clock  source  update  enable  register

OF  THE  CHAIRS

CLKOUTDIV   

0x084  -  0x094   

0x0000  0080   

UART  clock  divider

Master  Clock  Source  Selection  Register

R/W  0x004   

-   

-   

R/W  0x0E8

reserve

0x0000  000F  

5.3.1  System  reset

ME32S003AF6P7
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5.3.2  System  clock  control

It  can  communicate  with  the  ISP  host  computer  tool  software  to  update  and  download  user  programs.  When  BOOT/BOOT1  is  high,  the  system  jumps  into  the  user  program.

The  brownout  detection  (BOD)  module  is  used  to  monitor  the  power  supply  status  of  the  device.  It  has  the  following  two  functions:

Software  can  reset  the  system  by  setting  the  SYSRESETREQ  bit  in  the  core  AIRCR  register.  Refer  to  SCB  chapter.

Whether  the  program  (Bootloader)  will  jump  into  the  user  program.  BOOT/BOOT1  is  low,  the  system  will  stay  in  Bootloader,  Bootloader  supports  ISP  protocol,

value)  2.1V,  hysteresis  voltage  range  100mV  (typ.).

The  system  memory  remapping  register  selects  to  read  the  ARM  interrupt  vector  table  from  the  boot  area,  Flash  area  or  SRAM  area.

2.  Trigger  BOD  interrupt  when  the  voltage  is  lower  than  2.4V  (typ.).  Hysteresis  voltage  range  100mV  (typ.).

•  Execute  the  bootloader  in  the  ROM  area.  The  bootloader  initializes  the  system  and  then  jumps  into  the  user  program.  The  state  of  the  BOOT/BOOT1  pin  at  this  time  determines  the

The  embedded  power-on-reset  (POR)  block  monitors  the  power-on  status  and  triggers  the  POR  signal  to  reset  the  Cortex™-M0  core  and  peripherals.  POR  Release  Voltage  (Typical

Compared  with  other  MCUs,  ME32S003  has  a  very  flexible  clock  control  system.  Users  can  configure  the  clock  according  to  different  application  requirements  to  achieve  the  highest  performance  and  optimal

When  the  external  reset  is  deactivated,  the  processor  executes  the  boot  area  program  mapped  to  address  0,  and  all  processor  and  peripheral  registers  are  assigned  initial  values.

1.  Reset  and  hold  reset  when  the  power  supply  is  below  2.46V  (typ.).  Hysteresis  voltage  range  100mV  (typ.).

Optimized  energy  management.  The  figure  below  is  the  outline  diagram  of  the  clock  system  of  ME32S003.

MAP   

0x00

00   

reserve

bit

Memory  Remap  Register

5  

Write  1  to  clear  BOD  interrupt  signal

1   

reserve

bit

valuebit  name

reserve

0x2  User  Flash  mode.  The  interrupt  vector  table  is  mapped  to  Flash  address  0.

Table  5-9:  System  Memory  Remap  Register  (SYSMEMREMAP)  Description

0   

31:7   

6  

0x0   

Disable  BOD  reset  function

-   

31:5  

45  

BOD  reset  enable 4   

-   

3:0   3:0   

-   

1:0   

31:2   

5   

-   

name  value  description initial  value

describe

reserve

www.mesilicon.com   

Table  5-10:  BOD  Control  Register  (BODCTRL)  Description

Enable  BOD  reset  function

DOWNTOWN

0x1  User  SRAM  mode.  The  interrupt  vector  table  is  mapped  to  the  SRAM  start  address.

BODINTCLR  -   

-   

6   

Boot  mode.  The  interrupt  vector  table  is  mapped  to  the  boot  sector.

-   

4   

5.3.1.1  System  Memory  Remap  Registers

5.3.1.2  Software  reset

5.3.1.4  THAT

5.3.1.3  BY

5.3.2.1  Overview

ME32S003AF6P7

-

-
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The  SYSAHBCLKCTRL  register  is  used  for  memory  and  peripheral  clock  supply  control.  UART  has  its  own  independent  clock  divider  to  get  the  operating  clock  from  the  main  clock  (main  clock).  The  watchdog  operation  

clock  can  come  from  the  WDT  oscillator  or  the  main  clock.  Main  clock  (main  clock),  IRC,  external  crystal  oscillator  and  watchdog  oscillator

This  register  is  used  to  configure  the  watchdog  oscillator  control.  Oscillators  include  both  analog  and  digital  parts.  The  analog  part  of  the  oscillator  is  used  to  generate  the  analog  clock  (Fclkana).  In  the  oscillator  digital  

section,  the  analog  clock  (Fclkana)  will  be  reshaped  and  divided  to  output  WDT_CLK .  The  analog  clock  (Fclkana)  outputs  a  32KHz  frequency  clock.  Then  it  is  divided  by  the  frequency  divider  controlled  by  DIVSEL  and  

output  to  WDT_CLK  as  the  watchdog  clock  source  selection  (refer  to  WDT  chapter).

WDT_CLK  =  Fclkana/(4  ×DIVSEL)  =  8K  Hz  ~  250  Hz  (nominal).

Execute  the  bootloader  at  a  known  frequency.

The  oscillator  clock  can  be  output  from  the  CLKOUT  pin.

The  watchdog  oscillator  output  frequency  can  be  estimated  by  the  following  formula:

After  the  system  is  reset,  ME32S003  will  always  use  the  IRC  clock  until  the  user  switches  to  other  clock  sources  by  software.  This  allows  the  system  to  operate  without  an  external  crystal

SYSTEM_CLK  

PCLK

PCLK

WDT_OSC_CLK

Chip-Outside  

IRC_OSC_CLK  

MAINCLK_SEL

Peripheral   

WDT

Chip-Inside  

ARM  Core  

WDT_CLK

Outside  

UART  

CLOCKOUT  

System  AHB

CLOCKOUT_SEL  

MAIN_CLK  

SYSAHBCLKCTRL  

WDT_CLK_SEL

PCLK

WDT_OSC

Inside  

DIVIDER  

CLK  DIVIDER  

PCLK

CLK  DIVIDER   

IRC_OSC  

CLK  OUT

www.mesilicon.com  46   

Chart  5-4  Clock  system

5.3.2.2  Watchdog  Oscillator  Control  Register

ME32S003AF6P7
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5.3.2.1.1  Master  Clock  Source  Selection  Register

This  register  is  used  to  select  the  main  system  clock.  The  main  system  clock  can  be  watchdog  oscillator  clock,  internal  crystal  oscillator  clock.  Master  Clock  as  Timer  for  Core,  Peripherals,  and  Memory

This  register  is  used  to  calibrate  the  30MHz  internal  crystal  oscillator  frequency  to  achieve  higher  accuracy.  The  default  values  are  factory  preset  and  written  by  the  bootloader.

This  register  is  used  to  enable  the  new  clock  source  when  the  clock  source  of  the  MAINCLKSEL  register  is  changed.  In  order  for  the  clock  source  to  take  effect,  the  MAINCLKUEN  register  must  first

Zhong  Yuan.  The  clock  selection  of  this  register  takes  effect  depending  on  the  trigger  process  of  the  MAINCLKUEN  register  from  0  to  1.  The  clock  must  be  stable  before  switching.

5.3.2.1.1  Master  Clock  Source  Update  Enable  Register

Write  0,  then  write  1.

0x0   

WDTCLKSRC   

4:0   

invalid

name

reserve

47  

describe

0x0   

Use  IRC  or  system  clock.

describe

reserve

reserve

0   

0x3

12   

This  one

00   

5:0   

1 :  watchdog  32K  clock

THIS

www.mesilicon.com   

-   

bit  name  value

0xNA

-   

bit  name

value

WDT

0x1

Table  5-12:  Internal  Crystal  Oscillator  Control  Register  (IRCCTRL)  Description

Frequency  divider  for  watchdog  clock  Fclkana .  frequency.  Writing  to  0  stops  the  watchdog  clock.

modulation  value

initial  value

0x2   

0x0  

11:5   

Note:  Fclkana  frequency  may  have  ±  20%  error  at  any  FREQSEL  setting .  Although  the  watchdog  oscillator  is  a  low-power  clock  source,  if  clock  accuracy  is  required,  it  must  be

1:0   

bit

0 :  Internal  Clock  Oscillator  IRC

0x0  

Table  5-11:  Watchdog  Oscillator  Control  Register  (WDTOSCCTRL)  Description

-   

0   

initial  value

describe

1   

0x00

Table  5-13:  Main  Clock  Source  Selection  Register  (MAINCLKSEL)  Description

Update  master  clock  source

reserve

describe

initial  value

bit  name

0x1

31:13  -   

DIVSEL   

System  master  clock  source  enable

initial  value

main  clock  source

Watchdog  clock  source  selection:

TRIM   

reserve

0   

31:2   

0x0  

Note:  The  watchdog  oscillator  control  register  must  be  configured  before  use.

Table  5-14:  Main  Clock  Source  Update  Register  (MAINCLKUEN)  Description

IRC  

31:6   

reserve

value

5.3.2.1  System  master  clock

5.3.2.1  Internal  Crystal  Oscillator  Control  Register

ME32S003AF6P7

-

-

-
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RAM   

I2C  Module  Clock  Control

TIM1

7   

0   

DIV   

1   

closure

31:8   

reserve

1   

www.mesilicon.com  

CRC   

1   

RAM  clock  control.

-   

0   

1   

CRC  Module  Clock  Control

Table  5-15:  AHB  Interface  Clock  Divider  Register  (SYSAHBCLKDIV)  Description

bit  name

1   

2   

2C

Control  (PMU)  module  clock  control.

255:  Master  clock  divided  by  255.

16-bit  Timer  1  module  clock  control9   

THAT

16-bit  Timer0  module  clock  control

reserve

48   

6   

1   

0x01   

For  AHB  to  APB  bridge,  AHB  matrix,  ARM  Cortex™-M0  core,  SYSCON  module  and  power  supply

7:0   

reserve

1  

Open

Table  5-16:  AHB  Interface  Clock  Control  Register  (SYSAHBCLKCTRL)  Description

0   

31:1   

reserve

1  

arrive

-   

-   

Open

-   

0   

-   

When  the  AHB  interface  clock  divider  register  value  is  0,  the  system  clock  is  turned  off.

8   

5   

initial  value

Open

HOUR0

0   

0   

Open

initial  value

1   

1   

-   

1   

closure

1   

closure

Open

1:  Master  clock  divided  by  1.

SYS   

THAT

1   

4:3   

closure

value  description

0x00

0x00

0   

closure

reserve

reserve

bit  name  description

5.3.2.2.2  AHB  interface  clock  control  register

5.3.2.2.1  AHB  interface  clock  divider  register

to  APB  bridge,  AHB  matrix,  ARM  Cortex™-M0  core,  SYSCON  block  and  power  control  (PMU)  block.  The  initial  value  of  this  register  is  set  in  the  bootloader

The  AHBCLKCTRL  register  can  clock  individual  system  digital  blocks  and  peripheral  digital  blocks.  Register  bit  0  controls  the  required  clock  for  the  following  modules:  AHB

may  change,  it  is  recommended  that  the  user  program  turn  on  the  peripheral  clock  before  using  the  relevant  peripheral.

This  register  divides  the  main  clock  to  the  system  clock  for  the  core,  peripherals  and  memories.  Setting  the  register  DIV  value  to  0  will  cause  the  system  clock  to  be  turned  off.

ME32S003AF6P7

5.3.2.2  AHB  clock  control

-
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I  WITH

closure

1   UART  module  clock  control

Table  5-17:  UART  Clock  Divider  Control  Register  (UARTCLKDIV)  Description

7:0   

30   

10   

Watchdog  (WDT)  module  clock  control

Divide  255.

-   

-   

closure

reserve

0   

0x00

UART  Clock  Divider  Value

Well

1   

0   

49  

31:8   

0   

1   

13   reserve

closure

1   

16   

29   

-   

IO  configuration  module  clock  control

0   

initial  value

THAT

PWM

1   

UART   

PA  Module  Clock  Control

Open

~   

describe

-   

WDT

PWM  Module  Clock  Control

1   

Open

1   

www.mesilicon.com   

1   

1   

PB  module  clock  control

Open

Open

0   

0x0  

ADC   

-   

Open

0xFF   

28:18   

12   

closure

reserve

divide  by  1

0   

1   

closure

-   

~   

31   

1   

reserve

1   

DIV   

PB   

bit  name  value

15   

SPI   

Open

-   

reserve

1   

1   

0   

Open

closure

UART  clock  is  turned  off

1   

1   

-   

closure

1  

0   

1   

17   

14   

Open

Open

SPI  Module  Clock  Control

0x01   

THAT

1   

11   

closure

ADC  Module  Clock  Control

0x00

The  UART  clock  control  register  group  is  used  to  configure  the  baud  rate  source  clock  (UART_SCLK)  of  the  UART  peripheral.  When  the  DIV  value  is  set  to  0,  the  clock  is  turned  off.

ME32S003AF6P7

5.3.2.1  UART  clock  control

-
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5.3.2.1.1  CLKOUT  clock  source  update  enable  register

ME32S003  supports  various  power  consumption  control  functions.  In  the  normal  operating  mode  of  the  processor,  the  power  supply  and  clock  of  selected  peripherals  can  be  optimized  to  reduce  system  power  consumption.

This  register  is  used  to  divide  the  clkout_clk  clock  signal  output  to  the  CLKOUT  pin.

Table  5-18:  CLKOUT  Output  Clock  Source  Selection  Register  (CLKOUTCLKSEL)  Description

5.3.2.1.2  CLKOUT  output  clock  divider

This  register  is  used  to  configure  the  clkout_clk  clock  signal  output  to  the  CLKOUT  pin.  Internal  crystal  (IRC),  watchdog  (WDT)  oscillator,  system  main  clock  and  RTC  crystal  can  be  used  

as  clkout_clk  clock.  The  CLKOUTCLKUEN  register  must  toggle  a  low-to-high  transition  for  the  clock  source  selection  to  take  effect.

system  debugging.

Write  0  first,  then  1.

5.3.2.1.1  CLKOUT  output  clock  source  selection  register

In  addition,  the  processor  has  three  special  low-power  modes:  sleep  mode,  deep-sleep  mode,  and  power-down  mode.  SWD  not  supported  in  sleep,  deep-sleep  and  power-down  modes

This  register  is  used  to  enable  the  new  clock  source  when  the  clock  source  of  the  CLKOUTCLKSEL  register  is  modified.  For  the  clock  source  to  be  effective,  the  CLKCLKUEN  register  must

-

-

-

5.3.3  Power  Management

ME32S003AF6P7

5.3.2.1  CLKOUT  output  clock  control

0x00

31:2   

0   

describe

bit  name

reserve

31:8   

0x1

output  clock  off

reserve

~   

0x00

IRC  crystal  oscillator

0  

0   

value

7:0   

0xFF   

0   

-   

bit  name

clock  divider

0x0   

Table  5-19:  CLKOUT  Clock  Source  Update  Enable  Register  (CLKOUTUEN)  Description

Main  Clock  (MainClock)

Clock  source  update  enable

31:1   

-   

1:0  SEL

~   

bit  name  value

CLKOUT  clock  source  update  enable

-   

initial  value

0x3

www.mesilicon.com  

initial  value

Watchdog  Oscillator  Output

reserve

describe

invalid

00   

0x00

0x01   

1   

0x00

CLKOUT  clock  source

50   

value

Table  5-20:  CLKOUT  Output  Clock  Divider  Register  (CLKOUTDIV)  Description

reserve

describe

divide  by  1

Divide  255.

-   

0x2   

DIV   

This  one

initial  value

System  Clock  (SystemCoreClock)

Machine Translated by Google



Read:  The  system  has  not  entered  sleep,  deep-sleep  or  power-down  mode

-   

Table  5-22:  Power  Control  Register  (PCON)  Description

sleep  mode  flag

-   

0   

-   

-   

0   

Table  5-21:  System  module  power  supply  and  clock  status  in  different  working  modes

8   

ARM  WFI  will  enter  power  down  mode

00   

www.mesilicon.com   

0   

0   

Write:  Write  1  to  clear  the  SLEEPFLAG  flag

0   

Write:  invalid.

1   

-   

value  description

51  

0x0   

-   

reserve.

0   

ARM  WFI  will  enter  Sleep  or  Deep-sleep  mode  (ARM  Cortex™-M0  core  clock  off).

initial  value

7:2   

10:9   

Power-down  mode  enable

1   

reserve.

1   

DPDEN

SLEEPFLAG   

reserve.

Read:  The  system  has  entered  sleep,  deep-sleep  or  power-down  mode

bit  name

-

The  power  control  register  selects  whether  to  enter  one  of  the  ARM  Cortex-M0  controlled  low-power  modes  (sleep  mode,  deep-sleep  mode  or  power-down  mode),  and  respectively

Provides  flags  for  sleep  or  deep-sleep  mode,  power-down  mode.

ME32S003AF6P7

5.3.3.1  Power  Control  Register

AHBCLKCTRL  ON   

Power-on

PDRUNCFG  -   

stop

WDT

AHBCLKCTRL  ON   

-   

PDRUNCFG  -   

stop  power  down

-   

AHBCLKCTRL  ON   

Digital  Module  I2C

Memory  SRAM

Functional  group  Functional  module  working  mode

OFF  

AHBCLKCTRL  ON   

OFF  

SPI   

AHBCLKCTRL  ON   

OFF  

ON  

AHBCLKCTRL  ON   

-   

AHBCLKCTRL  ON   

-   

WDTOSC  -

power  down  mode

Power-on

-   

OFF  

HOUR0

AHBCLKCTRL  ON   

-   

Power-on

OFF  

AHBCLKCTRL  ON   

ADC   

AHBCLKCTRL  ON   

OFF  

PDRUNCFG  -   

Power-on

clock

Well

AHBCLKCTRL  ON   

-   

AHBCLKCTRL  ON   

kernel

Analog  module  IRC

stop  power  down

PDRUNCFG  -   

Power-down  wake-up  WAKEUP  -

AHBCLKCTRL  ON   

-   

Power-on stop

OFF  

-   

AHBCLKCTRL  ON   

OFF  

power  supply

OFF  

PWM

ADC   

sleep  mode

-   

AHBCLKCTRL  ON   

-   

I  WITH

AHBCLKCTRL  ON   

-   

power  supply

-   

OFF  

-   

AHBCLKCTRL  ON   

-   

PDRUNCFG  -   

OFF  

UART   

AHBCLKCTRL  ON   

CRC   

PDRUNCFG  -   

Power-on

OFF  

PB   

AHBCLKCTRL  ON   

-   

AHBCLKCTRL  ON   

OFF  

-   stop

-   

-   

AHBCLKCTRL  ON   

-   

AHBCLKCTRL  ON   

stop  power  down

PDRUNCFG  -   

OFF  

OFF  

TIM1

PDRUNCFG  -   

FLASH   

M0

clock

AHBCLKCTRL  ON   

AHBCLKCTRL  ON   

-   

THAT

power  supply clock

OFF  
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4   

value

reserve

Read:  The  system  has  entered  power-down  mode

www.mesilicon.com  

reserve

0x0   

0   

0   

do.

DPDFLAG   

5   

N/A  

-   

reserve

52   

describe

0   

0  

0   

reserve

1   

WDTOSC_PD   

power  down

3   

WAKEUP0  enable  configuration

1  

IRC_PD   

power  down

bit  name

Write:  invalid.

31:7   

-   

•  If  the  watchdog  oscillator  is  selected  as  the  clock  source  of  the  WDT,  if  bit  5  is  set  in  the  MOD  register  at  the  same  time,  the  write  operation  to  bit  6  in  the  PDRUNCFG  register  will  be  ignored

power  down

31:12  -   

power  down

bit  name

1   

initial  value

reserve.

11   

1  

2   

Power-on

1  

6   

Power-on

Read:  The  system  has  not  entered  power-down  mode

Table  5-23:  Power  Configuration  Register  (PDRUNCFG)  Description

0   

1   

initial  value

1  

Power-on

-   

Table  5-24:  Power-down  wake-up  configuration  register  (WAKEUPCTRL)  description

0  

Power-on

Note:  The  setting  effect  of  the  following  2  bits  will  be  affected  by  the  WDT  lock  state:

1   

WAKEUP0   

-   

ADC_PD   

0   

describe

Write:  clear  power  down  flag

-   

Watchdog  oscillator  power-up  control

1   

BOD  power-on  controlBOD_PD   

value

1   

0  IRC  oscillator  power-up  control

•  If  IRC  is  selected  as  the  clock  source  of  WDT,  if  bit  5  is  set  in  the  MOD  register  at  the  same  time,  the  write  operation  to  bit  0  and  bit  1  in  the  PDRUNCFG  register  will  be  ignored.

power  down  flag

0   

0  

ADC  power-on  control

Effective  immediately.  The  initial  value  of  this  register  is  affected  by  the  bootloader .

0   

-

-

ME32S003AF6P7

5.3.3.2  Power  configuration  register

5.3.3.3  Power-down  wake-up  pin  configuration  register

Bits  in  the  PDRUNCFG  register  control  the  power  to  the  individual  analog  blocks.  This  register  can  be  written  to  at  any  point  while  the  microcontroller  is  running,  and  the  write  will

The  system  supports  pin  wake-up  after  power  down.  The  WAKEUP0~3  pins  must  be  connected  with  external  pull-ups.  After  the  system  enters  the  power-down  mode,  a  low  level  can  trigger  the  system  to  wake  up.
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WAKEUP1  enable  configuration

reserve

WAKEUP2   

31:4   N/A  

1   

0   

Enable

Enable

prohibit

1  

WAKEUP3   

Enable

WAKEUP1   

3   

1   

0   

-   

prohibit

53  

1   

www.mesilicon.com   

prohibit

prohibit

2   

WAKEUP3  enable  configuration

0   

1  

1   

WAKEUP2  enable  configuration

1   

Enable

0   

1  

-

ME32S003AF6P7

5.3.3.4  Normal  working  mode

5.3.3.5  Sleep  mode

In  sleep  mode,  the  clock  to  the  ARM  Cortex™-M0  core  is  turned  off,  and  all  instruction  execution  is  suspended  until  the  system  is  restarted  or  woken  up  by  an  interrupt.

enter  sleep  mode

In  normal  working  mode,  the  ARM  Cortex™-M0  core  and  the  memory  use  the  system  clock  (system  clock),  and  the  peripherals  can  be  the  system  clock  or  a  dedicated  peripheral  clock.  The  power  supply  and  power  

consumption  of  the  whole  microprocessor  are  determined  by  the  initial  values  of  PDRUNCFG  and  SYSAHBCLKCTRL  registers  after  system  reset.

Enter  sleep  mode  by  following  these  steps:

The  configuration  of  the  PDRUNCFG  and  SYSAHBCLKCTRL  registers  can  be  modified  in  real  time  in  active  mode.

For  the  peripheral,  its  clock  is  controlled  by  the  SYSAHBCLKCTRL  register  at  this  time  and  can  generate  an  interrupt,  thus  waking  up  the  processor  to  restart  executing  instructions.  sleep  mode  can

The  microprocessor  power  state  can  be  determined  by  the  following  aspects:

To  reduce  system  dynamic  power  consumption  generated  by  the  processor,  memory  and  internal  buses.  Processor  state  and  registers,  peripheral  registers,  memory  data,  and  pin  logic

1.  Clear  the  DPDEN  bit  in  the  power  control  register  PCON  to  0.

•  The  SYSAHBCLKCTRL  register  controls  whether  memory  and  peripherals  are  active.

State  remains  unchanged  in  sleep  mode.

•  System  clock  (system  clock)  source  can  be  IRC  (initial  value  setting),  external  crystal  oscillator  and  watchdog  oscillator. .

•  The  PDRUNCFG  register  controls  the  power  down  of  individual  analog  modules  (eg  oscillator,  ADC,  BOD)  to  save  power. ,

Power  Consumption  Configuration  in  Sleep  Mode

•  The  system  clock  (system  clock)  frequency  control  is  determined  by  the  SYSAHBCLKDIV  register.

The  power  control  configuration  in  sleep  mode  is  the  same  as  in  work  mode:

•  The  clock  system  remains  on.

•  Specific  peripherals  (such  as  UART,  WDT)  use  separate  peripheral  clocks.  They  have  their  own  clock  dividers.  Peripheral  clocks  can  be  turned  off  with  corresponding  divider  settings.

•  The  frequency  of  the  system  clock  (system  clock)  remains  unchanged,  but  the  core  clock  is  turned  off.

•  Analog  and  digital  peripheral  states  are  unchanged.
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5.3.3.6  Power-down  mode

4.  Wake  up  from  sleep  mode

Deep  power-down  mode  has  no  configuration  options.  All  clocks,  core  and  all  peripherals  are  powered  down.  Only  WAKEUP0~3  pins  and  backup  registers  are  powered  on.

ME32S003  wakes  up  from  power-down  mode  in  one  of  the  following  ways:

3.  Clear  the  Deep  power-down  flag  in  the  PCON  register. .

4.  (Optional)  Read  the  data  stored  in  the  general  purpose  registers.

3.  Invoke  the  ARM  Cortex™-M0  Wait-For-Interrupt  (WFI)  instruction.

–  All  registers  will  be  in  reset  state.

2.  The  SLEEPDEEP  bit  in  the  ARM  Cortex™-M0  SCR  register  is  cleared  to  0.

In  power-down  mode,  all  function  pins  remain  in  their  original  state  except  WAKEUP0~3  pins. .

Bit  set  to  1  prevents  the  microcontroller  from  entering  Deep  power-down  mode.

1.  The  DPDEN  bit  in  the  power  control  register  PCON  is  set  to  1.

1.  Give  a  low  level  pulse  on  the  WAKEUP0~3  pins

In  power-down  mode,  except  for  the  WAKEUP0~3  pins,  the  power  and  clocks  of  the  entire  microcontroller  are  turned  off.  When  WDLOCKDP  in  the  WDMODE  register

Enter  into  power-down  mode  by  following  steps:

The  following  steps  are  the  wake-up  process  of  WAKEUP0~3  pins:

The  microcontroller  can  enter  power-down  mode  if  the  WDLOCKDP  bit  in  the  WDMODE  register  is  set  to  0.  If  WDLOCKDP  =  1,  the  microcontroller  must

Use  WAKEUP0~3  pins  to  wake  up  power-down  mode

5.  Set  up  the  PMU  for  the  next  deep  power-down  cycle.

Power  configuration  state  controlled  by  the  SYSAHBCLKDIV  register.  If  the  system  is  woken  up  by  reset,  its  power  configuration  will  be  changed  to  the  initial  value.

2.  After  starting  the  microcontroller,  the  power-down  flag  in  the  PCON  register  can  be  read  to  verify  that  the  reset  was  caused  by  a  wake-up  event  from  power-down  mode.

3.  Invoke  the  ARM  Cortex™-M0  Wait-For-Interrupt  (WFI)  instruction.

Power  configuration  in  power-down  mode

Wake  up  from  power-down  mode

In  power-down  mode,  the  contents  of  SRAM  and  registers  will  not  be  preserved.

2.  The  SLEEPDEEP  bit  is  set  in  the  ARM  Cortex™-M0  SCR  register.

–  The  system  PMU  turns  on  the  internal  regulated  power  supply.  When  the  core  voltage  reaches  the  normal  operating  voltage,  the  system  is  reset  and  the  microcontroller  is  restarted.

Pulling  the  WAKEUP0~3  pins  to  low  level  will  wake  up  the  power-down  mode,  and  the  processor  will  enter  the  system  reset  process  at  the  same  time.

A  system  reset  is  required  before  entering  power-down  mode.

5.  When  an  interrupt  occurs  or  the  system  is  reset,  the  system  will  automatically  wake  up  from  sleep  mode.  After  the  system  is  woken  up  by  an  interrupt,  the  system  will  resume  to  the

enter  power-down  mode

•  Pull  down  WAKEUP0~3  pins  to  low  level  to  wake  up.
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5.3.4  Others

0   

16-bit  counter/timer  1  (TIM1)  reset  control

1   

bit  name

-   

-   

0   

CRC  reset  control

I2C  reset  control

11   

UART_RST_N   

16-bit  counter/timer  0  (TIM0)  reset  control

-   

0   

-   

1   

reserve

1  

CRC_RST_N   

7   

1   

0   

reserve

1   

TIM0_RST_N   

1   

reserve

UART  reset  control

1   

THAT

1   

-   

2   

0   

reserve

Table  5-25:  Peripheral  Reset  Control  Register  (PRESETCTRL)  Description

ADC_RST_N   

-   

1  reserve

PWM  reset  release

SPI  reset  release

ADC  reset  released

10   

I2C_RST_N   

TIM1  reset  released

SPI  reset  control

6   

55  

0   

CRC  reset  release

I2C  reset  release

1   

0   

1   

TIM0  reset  released

31:13  -   

PWM_RST_N   

-   

SPI  is  in  reset

0   

1   

PWM  is  in  reset  state

1   

www.mesilicon.com   

1   

-   

5   

ADC  is  in  reset  state

UART  reset  released

1   

12   

TIM1_RST_N   

1   

1   

TIM1  is  in  reset  state

value  description

1   

9   

initial  value

1   

I2C  is  in  reset

CRC  is  in  reset

-   

1   

1   

0   

PWM  reset  control

TIM0  is  in  reset  state

8   

4:3   

ADC  reset  control

UART  is  in  reset

SPI_RST_N   

5.3.4.1  Peripheral  reset  control  register

ME32S003AF6P7

This  register  provides  on-chip  peripheral  reset  function,  allowing  software  to  reset  each  peripheral  individually.  If  the  value  of  the  register  bit  is  0,  the  peripheral  is  in  reset  state.  send

The  value  of  the  register  bit  is  set  to  1,  and  the  peripheral  reset  is  released.
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6  GPIO  

•  All  GPIO  pins  are  configured  as  input  pins  with  pull-up  resistors  after  reset.

•  The  output  of  the  pin  is  inverted

ME32S003AF6P7  provides  up  to  18  GPIO  pins.  The  main  features  are:

•  Each  pin  can  be  used  as  an  external  interrupt  signal

•  Digital  pins  can  be  defined  as  input  or  output  by  software

All  GPIOs  are  distributed  to  2  ports:  PA  and  PB.  Each  port  has  its  own  control  register  to  manage  GPIO  functions.

•  Programmable  interrupt  trigger  conditions  and  interrupt  priority

•  Pin  reading  and  writing  can  be  masked  

•  The  setting  and  clearing  of  multiple  pins  can  be  realized  with  one  instruction

ME32S003AF6P7

6.1  Overview

6.2  Pin  description

6.3  GPIO  Control  Register

0x000   

Name  read  and  write

R/W   

www.mesilicon.com  

0x0000  0000   

Pin  status  register.

pin

0x038

THAT

15:0  

R/W   

0x02C   

Raw  interrupt  status  register.

CLRW

56   

0x0000  0000   

0x00C   

IS   

MASK  R/W   

0x0000  0000   

initial  value

0x0000  0000   

R/W   

GPIO  register  bits

R/W   

0x034   

0x0000  0000   

BITTER

YOU

Table  6-2:  Register  overview:  GPIO  (base  address  PA:  0x5006  0000;  PB:  0x5007  0000)

0x028   

R   

PB   

R   

port

Pin  output  clear  register.

0x030   

Interrupt  sense  register.

describe

0x008

IEV

OUT   

PB_0,  PB_1,  PB_4~  PB_9,  PB_13,  PB_14   

0x0000  0000   

0x014   Pin  output  inversion  register.

0x0000  0000   

R   

Table  6-1:  GPIO  pins  and  ports

WHAT

According  to  configurationPIN   

Interrupt  edge  trigger  control  register.

IE   Interrupt  mask  register.

SET  W   

Well

0x024   

0x0000  0000   

THAT

0x004   

Data  direction  register.

offset  address

0x0000  0000   

NOT  W   

Interrupt  event  register.

PA_0  ~PA_3,  PA_7,PA_8,PA_10

Pin  output  value  register.

interrupt  status  register.

RIS

0x010   

R/W   

Pin  mask  register.  Affected  registers  are:  PIN,  OUT,  SET,  CLR,  NOT.  0x0000  0000

0x020   

R/W   

Pin  output  set  register.

13:0  

Machine Translated by Google



In

Table  6-3:  GPIO  mask  register  (MASK)  description

0x0   

Table  6-4:  GPIO  Pin  Value  Register  (PIN)  Description

high  level

Shield  read  and  write

x  (15~0)   

GPIO  PIOn_x  pin  output  value.

Interrupt  clear  register.

describe

www.mesilicon.com   

x  (15~0)  MASKx   

describevalue

0   

name  value

GPIO  pin  PIOn_x  access  control

1   

0   

name  value

bit initial  value

0x0000  0000   

Table  6-5:  GPIO  Pin  Output  Register  (OUT)  Description

low  level

Write:  GPIO  output  set  high. .  Read:  GPIO  output  value  is  high  level.

PINx   

Write:  GPIO  output  set  low. .  Read:  GPIO  output  value  is  low  level.

IC   

initial  value

x  (15~0)  OUTx   

57  

Read  and  write  without  shielding

GPIO  PIOn_x  pin  value.

name

0   

bit

describe

0   

initial  value

0x03C   

bit

0   

This  register  provides  the  current  logic  state  of  port  pins  configured  to  perform  digital  functions.  A  read  operation  to  this  register  will  return  the  logic  value  of  the  pin,  regardless  of  whether  the  pin  is  configured

The  corresponding  bit  in  the  mask  register  can  be  changed  or  read.  Setting  any  mask  bit  to  0  will  allow  writes  to  the  pin's  OUT,  SET,  CLR,  and  NOT  registers

be  an  input  or  an  output,  regardless  of  whether  it  is  configured  as  a  GPIO  or  any  other  applicable  alternate  digital  function.  For  example,  a  particular  port  pin  may  have  a  GPIO  input

The  write  operation  of  the  OUT,  SET,  CLR  and  NOT  registers  has  no  effect  on  the  pin  output.  At  this  time,  the  read  operation  returns  0,  regardless  of  the  level  of  the  pin  or  the  value  of  the  OUT  register

to  change  the  pin  output.  The  current  state  of  the  pin  can  be  read  from  the  PIN  register,  and  the  current  value  of  the  OUT  register  can  also  be  read.  Setting  any  shield  bit  to  1  will  enable  the  pair  pin

input,  GPIO  output,  and  counter/timer  match  output  and  capture  input  as  optional  features.  Through  the  PIN  register,  pins  can  be  read  regardless  of  their  configuration

What  is  the  value.

The  current  logic  state  of  the ,  such  as  the  state  of  the  capture  input  can  be  read  out.  There  is  one  exception:  if  the  pin's  analog  function  is  selected  (if  applicable),  the  pin  state  cannot  be  read  because

Writing  a  0  or  1  to  this  register  will  generate  a  low  or  high  on  the  corresponding  port  pin.  Set  to  this  value  if  the  port  pin  is  configured  as  a  GPIO  output.  for  all  other

shield.  A  read  operation  on  a  masked  bit  always  returns  0,  regardless  of  the  current  level  of  the  pin.

Selecting  a  pin  as  an  ADC  input  disables  the  pin's  digital  function.  In  this  case,  the  pin  value  read  in  the  PIN  register  is  invalid.  Read  operation  can  be  through  MASK  bit  screen

Configuration  (input,  non-GPIO  function),  the  value  of  the  OUT  register  bit  has  no  effect  on  the  pin  output  level.  Write  operations  are  masked  by  the  MASK  register.  Reading  this  register  will  return

Returns  the  contents  of  the  GPIO  output  register,  regardless  of  digital  pin  configuration  and  direction.  Read  operations  are  masked  by  the  MASK  register.  SET,  CLR,  and  NOT  register  pairs

The  OUT  register  performs  write  operations  to  allow  bitwise  set,  clear,  and  invert  of  individual  port  pins.  The  port  output  state  is  determined  only  by  the  content  of  the  OUT  register.

This  register  masks  read  and/or  write  access  to  the  following  registers:  PIN,  OUT,  SET,  CLR,  and  NOT.  Only  the  corresponding  MASK  register  is  set  to  0,  and  the  masked

1

1

ME32S003AF6P7

6.3.3  GPIO  pin  output  register

6.3.1  GPIO  mask  register

6.3.2  GPIO  pin  value  register
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x  (15~0)  SETx   

describe

Table  6-7:  GPIO  Pin  Output  Clear  Register  (CLR)  Description

initial  value

describe

bit

bit

0   

GPIO  PIOn_x  pins  as  outputs

0  =  invalid

bit

bit

Table  6-8:  GPIO  Negative  Register  (NOT)  Description

GPIO  PIOn_x  pin  output  assert.  Write:

1  =  GPIO  pin  output  is  low

GPIO  PIOn_x  pins  as  input

www.mesilicon.com  

Table  6-10:  GPIO  Interrupt  Sense  Register  (IS)  Description

GPIO  PIOn_x  pin  output  is  cleared.  Write:

1  =  GPIO  pin  output  value  is  inverted

x  (15~0)   

Table  6-6:  GPIO  Pin  Output  Set  Register  (SET)  Description

GPIO  PIOn_x  output  value  is  inverted.  Write:

describe

x  (15~0)  NOT   

name  value

0   

name

name

initial  value

1  =  GPIO  pin  output  is  high  level

x  (15~0)   

name

Table  6-9:  GPIO  Data  Direction  Register  (DIR)  Description

0  =  invalid

initial  value

100

describe

58   

Select  GPIO  PIOn_x  pin  as  input  or  output

CLEARx   

initial  value

0  =  invalid

6.3.8  GPIO  Interrupt  Sense  Register

6.3.7  GPIO  Data  Direction  Register

6.3.5  GPIO  pin  output  clear  register

6.3.4  GPIO  pin  output  setting  register

6.3.6  GPIO  inversion  register

This  register  is  used  to  invert  the  output  level  of  port  pins  configured  as  GPIO  outputs  through  the  DIR  register  and  configured  as  GPIO  through  the  corresponding  IOCONFIG  register.

This  register  is  used  to  generate  a  low-level  output  at  a  port  pin  configured  as  a  GPIO  output  through  the  DIR  register  and  configured  as  a  GPIO  through  the  corresponding  IOCONFIG  register.

out.  Writing  a  1  sets  the  corresponding  port  pin  high.  Writing  0  has  no  effect  on  GPIO  output  level.  If  the  pin  is  not  configured  as  GPIO  and  output,  the  SET  register

This  register  is  used  to  generate  a  high  level  output  at  a  port  pin  configured  as  a  GPIO  output  through  the  DIR  register  and  configured  as  a  GPIO  through  the  corresponding  IOCONFIG  register.

This  register  is  a  write-only  register.  Write  operations  to  the  NOT  register  can  be  masked  by  the  MASK  register.

Foot  level  is  invalid.  This  register  is  a  write-only  register.  Writes  to  the  CLR  register  can  be  masked  through  the  MASK  register.

Writing  a  1  inverts  the  phase  of  the  corresponding  port  pin.  Writing  0  has  no  effect  on  GPIO  output  level.  If  the  pin  is  not  configured  as  GPIO  and  output,  the  NOT  register  has  no  effect  on  the  pin  level.

out.  Writing  a  1  sets  the  corresponding  port  pin  low.  Writing  0  has  no  effect  on  GPIO  output  level.  If  the  pin  is  not  configured  as  GPIO  and  output,  the  CLR  register

Foot  level  is  invalid.  This  register  is  a  write-only  register.  Write  operations  to  the  SET  register  can  be  masked  by  the  MASK  register.

ME32S003AF6P7

0

1

0

0
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When  the  bit  of  the  lRS  register  is  read  high,  it  reflects  the  original  (before  masking)  interrupt  status  on  the  corresponding  pin,  indicating  that  all  requirements  are  met  before  triggering  IE.  bit  read

When  it  is  0,  it  means  that  the  corresponding  input  pin  has  not  started  interrupting  yet.  This  register  is  read-only.

If  a  bit  in  the  lE  register  is  set  high,  the  corresponding  pin  will  trigger  the  respective  interrupt.  Clearing  this  bit  disables  interrupt  triggering  for  the  corresponding  pin. .

is  the  masked  interrupt  state.  This  register  is  read-only.

Bits  in  the  MIS  register  read  high  reflect  the  status  of  an  input  triggering  an  interrupt.  Reading  low  means  that  the  corresponding  input  pin  does  not  generate  an  interrupt,  or  the  interrupt  is  masked.  MIS

describe

0   

bit

Select  PIOn_x  pin  interrupt  sensing  method

Select  the  interrupt  trigger  event  for  PIOn_x  pins

0   

PIOn_x  pin  interrupt  trigger  is  controlled  by  register  IEV

name

initial  value

Table  6-14:  GPIO  Raw  Interrupt  Status  Register  (RIS)  Description

No  interrupt  on  pin  PIOn_x

Select  whether  to  mask  the  interrupt  triggered  by  the  PIOn_x  pin

initial  value

value

A  rising  edge  can  trigger  an  interrupt.

name

0   

Enable  PIOn_x  interrupt  trigger

Table  6-13:  GPIO  Interrupt  Mask  Register  (IE)  Description

initial  value

describe

59  

Select  PIOn_x  pin  rising/falling  edge  trigger  interrupt

name  value  description

0   

describe

x  (15~0)  RAWSTx   

PIOn_x  pin  trigger  level  interrupt

bit

0   

A  falling  edge  can  trigger  an  interrupt.

bit

value

value

name

0   

initial  value

bit

PIOn_x  interrupt  trigger  is  masked

www.mesilicon.com   

0   

x  (15~0)  IBEx   

Raw  Interrupt  Interrupt  Status

name  value

0   

PIOn_x  pin  trigger  edge  interrupt

bit

0   

Table  6-11:  GPIO  Edge  Interrupt  Configuration  Register  (IBE)  Description

x  (15~0)  IEVx   

An  interrupt  condition  exists  on  pin  PIOn_x

x  (15~0)  MASKx   

Table  6-12::  GPIO  Interrupt  Event  Register  (IEV)  Description

Both  rising  and  falling  edges  of  PIOn_x  pin  trigger  interrupt

x  (15~0)  ISENSEx   

initial  value

describe

0   

6.3.10  GPIO  interrupt  event  register

6.3.12  GPIO  Raw  Interrupt  Status  Register

6.3.13  GPIO  Interrupt  Status  Register

6.3.11  GPIO  Interrupt  Mask  Register

6.3.9  GPIO  Interrupt  Configuration  Register

ME32S003AF6P7

1

1

1

1

1
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bit

0   

PIOn_x  did  not  trigger  an  interrupt

name  value

1   

Table  6-15:  GPIO  Masked  Interrupt  Status  Register  (MIS)  Description

initial  value

PIOn_x  trigger  interrupt

bit

0   

describe

x  (15~0)  CLRx   

name  value

0   

initial  value

Clear  the  interrupt  triggered  by  PIOn_x

x  (15~0)   

Write  0  invalid

60   www.mesilicon.com  

Write  1  to  clear  interrupt

INTSx   

0   

Table  6-16:  GPIO  Interrupt  Clear  Register  (IC)  Description

describe

Interrupt  status  caused  by  PIOn_x

6.3.14  GPIO  Interrupt  Clear  Register

ME32S003AF6P7

1
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7  16  -bit  timer/counter  (basic  type)

CONTROL  

PRESCALE  REGISTER   

=  

PRESCALE   

INTERRUPT  

COUNTER  

Reset/Enable  

=  

PCLK

TIMER  CONTROL   
REGISTER  

MATCH  CONTROL  REGISTER  

TIMER  COUNTER  

MAXVAL  

INTERRUPT  REGISTER  

ME32S003AF6P7

MATCH  REGISTER  0  MATCH  REGISTER  1  

•

–  stop  timer

ME32S003AF6P7  is  a  16-bit  timer/counter  with  built-in  basic  functions.  The  timer/counter  operating  clock  is  controlled  by  the  SYSAHBCLKDIV  register.  closure

–  Interrupts  can  be  generated

.  

1  16-bit  match  register:

•  16-bit  timer/counter  with  preset  frequency  division

–  Reset  the  timer

The  clocking  of  the  timer/counter  in  the  SYSAHBCLKDIV  register  saves  system  power.  The  main  functions  are  as  follows:

7.2  Register  description

7.1  Overview

state. .

describe

61  

Chart  7-1  16-bit  basic  timer/counter  module  block  diagram

interrupt  register.  Interrupt  register  is  used  to  clear  interrupt  or  read  counter/timer  interrupt  status

offset  address

www.mesilicon.com   

0x000   0   

Name  read  and  write

R/W   

Table  7-1:  Register  overview  of  16-bit  timer/counter  (TIM0  base  address  0x4001  C000)

initial  value

AND
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Writing  a  1  resets  the  interrupt.  Writing  0  has  no  effect.  Clear  timer  match  interrupt  request.

When  the  prescaler  counter  reaches  its  PC  value,  the  16-bit  timer  counter  increments.  If  the  TC  is  not  reset  before  reaching  the  counter  upper  limit,  it  will  keep

The  timer  control  register  is  used  to  control  the  operation  of  the  counter/timer.

Counts  to  0x0000  FFFF  and  rolls  over  to  0x0000  0000.  This  event  does  not  generate  an  interrupt,  and  a  match  register  can  be  used  to  detect  overflow  if  required.

The  interrupt  register  contains  bits  for  match  interrupts.  If  an  interrupt  is  generated,  the  corresponding  bit  in  IR  is  high.  Otherwise,  this  bit  is  low.  Write  logic  to  the  corresponding  IR  bit

counter  reset

PC   

describe

Timer  count  register.  The  count  value  will  increase  by  1  every  PCLK  clock.  The  count  function  is  controlled  by  TCR

0x014   

Match  register  0.  When  the  TC  counter  value  is  equal  to  MR0,  clear  the  TC  register,  and  finally

bit

-   

PR   

R/W   

0   

1   

CEN   

www.mesilicon.com  

until  TCR  is  cleared.

reserve

zero

0   

-   

Timer  count  and  prescaler  count  enable

1   

0x018   

TC   

describe

0   

0   

name

0   

Terminate  the  timer.

0   

describe

0   

R/W   

match  control  register.  MCR  is  used  to  control  triggering  interrupt  or  clearing  TC  register.

MR0INT  match  channel  0  interrupt  flag

0x010   

Prescaler  register,  when  the  PC  value  is  equal  to  the  data,  the  next  clock  TC  increases,  and  the  PC  value  is  cleared

TCR   

The  timer  counter  and  prescaler  counter  are  reset  on  the  next  rising  edge  of  PCLK  clock.  The  counter  remains  reset  until  the

MR0

0   

62   

1   

bit

Timer  control  register.  TCR  is  used  to  define  the  timer  function,  and  it  can  also  be  reset  or

0x00C   

THAT

counter  is  disabled

value,  the  TC  counter  will  be  incremented  by  1,  and  the  PC  will  also  be  cleared.

name

initial  value

R/W   

initial  value

bit  name  value

0   

0x008

initial  value

0   

invalid  operation.

0   

R/W   

Register  control.

31:  2   

Table  7-2:  Interrupt  Register  (IR)  Description

-  

Stop  TC  counting,  or  trigger  an  interrupt.

0   

counter  enable

Table  7-4:  Timer  Count  Register  (TC)  Description

reserve.

31:1   

MCR   

R/W   

0x004   

CRST   

Table  7-3:  Timer  Control  Register  (TCR)  Description

R/W   

Prescaler  counter  register.  16-bit  counter,  up  to  the  frequency  division  value.  When  PC  counts  to  PR

7.2.1  Interrupt  Register

7.2.3  Timer  count  register

7.2.2  Timer  Control  Register

ME32S003AF6P7

0

-
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When  the  value  stored  in  the  register  is  reached,  the  timer  counter  is  incremented  and  the  prescaler  counter  is  reset  on  the  next  PCLK  clock.  This  will  make  TC  when  PR  =  0

The  16-bit  prescaler  counter  uses  a  constant  to  control  the  frequency  division  of  PCLK,  and  then  makes  it  input  to  the  timer  counter.  It  controls  the  difference  between  the  timer  resolution  and  the  maximum  time

The  match  control  register  is  used  to  control  what  should  be  done  when  the  value  of  one  of  the  match  registers  matches  the  value  of  the  timer  counter.  The  function  is  shown  below.

The  16-bit  prescaler  register  specifies  the  maximum  value  of  the  divider  counter.

Counts  up  on  every  PCLK,  when  PR  =  1,  every  2  PCLKs,  and  so  on. .

The  relationship  between  them  can  prevent  timer  overflow.  The  prescaler  counter  increments  on  every  PCLK  clock.  When  the  count  of  the  prescaler  counter  reaches  the  prescaler  register

initial  value

0   

name

name

0   

initial  value

reserve.  -

0   

31:3   

When  MR0  matches  TC,  TC  and  PC  stop,  and  CEN  of  TCR  is  set  to  0  to  enable

initial  value

1   

bit  name

63  

reserve.

MR0S   

15:0   

Enable

15:0   

0   

Interrupt  is  enabled  when  MR0  matches  TC  value.

-  

-  

TC   

1   

Enable

31:16   

bit

bit

31:16   

Table  7-7:  Match  Control  Register  (MCR)  Description

0   

timer  count  value.

prohibit

Prescaler  current  count  value.

prescaler  value.

2   

-   

31:16   

-   

www.mesilicon.com   

Enable

Table  7-5:  Prescaler  Register  (PR)  Description

MR0R

Table  7-6:  Prescaler  Counter  Register  (PC)  Description

describe

prohibit

reserve.

reserve.

0   

1   

0   

THAT

THAT

0   

MR0I

describe

describe

prohibit

1   

value

0   

15:0   

0   

TC  reset  is  enabled  when  MR0  matches  TC.

PC   

PCVAL

7.2.4  Prescaler  Register

7.2.5  Prescaler  counter  register

7.2.6  Match  Control  Register

ME32S003AF6P7
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reserve.

describe

-   

initial  value

Match  comparison  value.

64   

0   15:0   

www.mesilicon.com  

Table  7-8:  Match  Register  (MR0)  Description

31:16   

MATCH   

bit  name

THAT

7.2.7  Match  Register

The  match  register  value  is  constantly  compared  with  the  timer  counter  value.  When  two  values  are  equal,  the  corresponding  action  is  automatically  triggered.  These  operations  include  generating  interrupts,  resetting

timer  counter  or  stop  timer.  All  operations  are  controlled  by  settings  in  the  MCR  register.

ME32S003AF6P7
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–  To  reset  the  timer  •  

There  are  two  external  outputs  corresponding  to  when  a  match  event  occurs:

–  gated  count

–  When  a  match  occurs,  the  output  is  low

–  trigger  count

–  Quadrature  counting

–  When  a  match  occurs,  the  output  is  high.

–  signed  count

–  When  a  match  occurs,  the  event  is  fired.

ME32S003AF6P7  has  a  built-in  multifunctional  16-bit  timer/counter.  The  timer/counter  operating  clock  is  controlled  by  the  SYSAHBCLKDIV  register.  closure

•  Four  16-bit  signal  capture  timers  that  can  trigger  interrupts  and  signal  measurements

The  clocking  of  the  timer/counter  in  the  SYSAHBCLKDIV  register  saves  system  power.  The  main  functions  are  as  follows:

•  Four  16-bit  match  registers:

–  Interrupts  can  be  generated

•  16-bit  timer/counter  with  preset  frequency  division

•  Enhanced  Timer/Counter:

–  stop  timer

–  edge  count

8  multifunction  16  -bit  timer/counter

8.1  Overview

ME32S003AF6P7

65  www.mesilicon.com   
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enter

level  or  level  switching.  Registers  EMR  and  PWMCON  affect  the  match  output  function.

output

TIM1_CAP0

TIM1_MA0

TIM1_CAP3

describe

TIM1_MA3

Chart  8-1  Block  diagram  of  16-bit  multi-function  timer/counter  module

66   

Table  8-1:  Timer/Counter  Pin  Description

www.mesilicon.com   

pin

TIM1  match  external  output:

type

When  the  matching  register  (MR0~3)  of  TIM1  is  equal  to  the  current  TC  count  value,  it  can  be  configured  to  output  a  high  level,  low  level  on  the  pin

INTERRUPT  REGISTER  

=  

QUAD   

SOURCE  SEL  

=  

COUNT/  

CNT  

CAPTURE  CONTROL  REGISTER  

MATCH  CONTROL  REGISTER  

MAT[1:0]

+   

CNT  

TRIGGER   

COUNTER  

=  

TIMER  COUNTER  

=  

TIMER  CONTROL   

GATE   

MAXVAL  

SEC  

Edge  CNT  

AT

PCLK

ENTERNAL  MATCH  REGISTER  

CAP[3:0]  

INTERRUPT  

-  

SIGNED   

PRESCALE  REGISTER   

REGISTER  

CNT  

PRESCALE   

LOAD[3:0]  

CONTROL  

Reset/Enable  

CNT  

The  signal  capture  pin  captures  signal  changes  and  then  triggers  interrupt  processing.  This  pin  signal  can  be  used  as  the  clock  of  the  counter

source.

Signal  Capture:

MATCH  REGISTER  3  CAPTURE  REGISTER  3  

TIM1_CAP

MATCH  REGISTER  2   CAPTURE  REGISTER  2  MATCH  REGISTER  1   CAPTURE  YESTERDAY  1

HOUR  0  FOOD

MATCH  REGISTER  0CAPTURE  REGISTER  0  

ME32S003AF6P7

8.2  Pin  description
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0x000   

describe

0   

PC   

0x01C   

Capture  Register  2.  CR0  is  used  to  latch  the  TC  value  when  the  TIM1_CAP2  signal  is  active .

0   

0   

Terminate  the  timer.

TCR   

R/W   

Capture  Register  0.  CR0  is  used  to  latch  the  TC  value  when  the  TIM1_CAP0  signal  is  active .  Capture  Register  

1.  CR0  is  used  to  latch  the  TC  value  when  the  TIM1_CAP1  signal  is  active.

PWM  output  control  registerPWMCR  R/W   

-   

www.mesilicon.com   

value,  the  TC  counter  will  be  incremented  by  1,  and  the  PC  will  also  be  cleared.

PR   

R/W   

CR1

0x034   

EMR   

bit

R/W   

Match  register  2.  Refer  to  MR0  description.

0   

0   

R/W   

TIM1_MAT0/  TIM1_MAT1/  TIM1_MAT2/  TIM1_MAT3

0   

MR0INT  match  channel  0  interrupt  flag

Register  control.

0   

MR1

R/W   

CR0   

0x070   0   

offset  address

Match  register  0.  When  the  TC  counter  value  is  equal  to  MR0,  clear  the  TC  register,  terminate

0   

Prescaler  counter  register.  16-bit  counter,  up  to  the  frequency  division  value.  When  PC  counts  to  PR

0x008

CCR   

0   

R/W   

Table  8-3:  Interrupt  Register  (IR)  Description

Timer  control  register.  TCR  is  used  to  define  the  timer  function,  and  it  can  also  be  reset  or

0   AND

Match  register  1.  Refer  to  MR0  description.

0x010   

0x024   

External  Match  Register.  EMR  is  used  to  control  the  match  function  and  external  match  pin  output

-   

0   

0   

0x004   

0x018   

0   

CR3   

Name  read  and  write

0x00C   

R/W   

0   

0x030   

0x03C   

describe

state. .

initial  value

MR0

0   

Counter  Control  Register.  CTCR  is  used  to  select  the  counter  type  and  count  signal  source.

Capture  Register  3.  CR0  is  used  to  latch  the  TC  value  when  the  TIM1_CAP3  signal  is  active.

0   

CTCR  R/W

initial  value

value,  the  TC  counter  will  be  incremented  by  1,  and  the  PC  will  also  be  cleared.

R/W   

MR3

0x02C   

0x028   

CR2   

RO   

0x074   

interrupt  register.  Interrupt  register  is  used  to  clear  interrupt  or  read  counter/timer  interrupt  status

TC  counts,  or  triggers  an  interrupt.

R/W   

0x020   

R/W   

R/W   

RO   

0x038

name

Timer  count  register.  The  count  value  will  increase  by  1  every  PCLK  clock.  The  count  function  is  controlled  by  TCR

R/W   

Match  register  3.  Refer  to  MR0  description.

MCR   0x014   

0   

0x040  -  0x06C  Reserved -  

Table  8-2:  16-bit  timer/counter  register  overview  (TIM1  base  address  0x4002  0000)

Match  Control  Register.  MCR  is  used  to  control  trigger  interrupt  or  clear  TC  register.

Prescaler  counter  register.  16-bit  counter,  up  to  the  frequency  division  value.  When  PC  counts  to  PR

TC   

MR2   

RO   

RO   

67  

8.3  Register  description

8.3.1  Interrupt  Register

Signal  capture  control  register.  When  the  captured  signal  changes,  the  CCR  control  latches  the  TC  value  

to  the  capture  register  and  triggers  an  interrupt.

The  interrupt  register  contains  4  bits  for  match  interrupts  and  2  bits  for  capture  interrupts.  If  an  interrupt  is  generated,  the  corresponding  bit  in  IR  is  high.  Otherwise,  the  bit

The  16-bit  timer/counter  control  register  list  is  shown  below.

is  low  level.  Writing  a  logic  1  to  the  corresponding  IR  bit  will  reset  the  interrupt.  Writing  0  has  no  effect.

ME32S003AF6P7

0

0
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When  the  prescaler  counter  reaches  its  terminal  count,  the  16-bit  timer  counter  increments.  If  the  TC  is  not  reset  before  reaching  the  counter  high  limit,  it  will

The  timer  control  register  is  used  to  control  the  operation  of  the  counter/timer. .

Counts  up  to  0xFFFF  and  then  rolls  over  to  0x  0000.  This  event  does  not  generate  an  interrupt,  and  a  match  register  can  be  used  to  detect  overflow  if  required.

The  32-bit  prescaler  register  specifies  the  maximum  value  of  the  divider  counter.

CR2INT  capture  channel  2  event  interrupt  flag

MR2INT  match  channel  2  interrupt  flag

-   

Timer  count  value

0   

31:16   

0   

counter  enable

1   

0  

2   

7   

The  timer  counter  and  prescaler  counter  are  reset  on  the  next  rising  edge  of  PCLK  clock.  The  counter  keeps  resetting

PCVAL

CR1INT  capture  channel  1  event  interrupt  flag

1   

reserve

-   

describe

15:0   

0   

counter  is  disabled

-   

0   

0   

Table  8-6:  Prescaler  Register  (PR)  Description

www.mesilicon.com  

MR1INT  Match  channel  1  interrupt  flag

0   

initial  value

6   

invalid  operation.

prescaler  value.

reserve-

describe

CR0INT  capture  channel  0  event  interrupt  flag

1   

TC   

0   

1   

0   

CEN   

N/A  

4   

reserve.

bit  name

0   

bit

CR3INT  capture  channel  3  event  interrupt  flag

bit  name  value

0  

initial  value

68   

initial  value

0   

counter  reset

describe

MR3INT  Match  channel  3  interrupt  flag

-  

0   

15:0   

bit  until  TCR  is  cleared.

Table  8-5:  Timer  Count  Register  (TC)  Description

reserve

0   

0   

Table  8-4:  Timer  Control  Register  (TCR)  Description

CRST   

31:  14   

31:16   

-  

3   

31:8   

5   

Timer  count  and  prescaler  count  enable

name

8.3.4  Prescaler  register

8.3.3  Timer  count  register

8.3.2  Timer  Control  Register

ME32S003AF6P7

-

Machine Translated by Google



Prescaler  current  count  value

Table  8-7:  Prescaler  Counter  Register  (PC)  Description

Interrupt  is  enabled  when  MR0  matches  TC  value.

0   

Interrupt  is  enabled  when  MR2  matches  TC  value.6   

reserve

prohibit

MR0I

1   

0   

Enable

0   

5   

69  

describe

MR0  matches  TC  TC  reset  enable.

3   

MR2  matches  TC  TC  reset  enable.

MR0S   

1   

0   

0   

prohibit

1   

0   

0   

0   

MR2R

describe

Enable

prohibit

0   

MR1S

PC   

When  MR0  matches  TC,  TC  and  PC  stop,  and  CEN  of  TCR  is  set  to  0  to  enable

name

Enable

Enable

1   

0   

initial  value

Interrupt  is  enabled  when  MR1  matches  TC  value.

0   

MR1R   

www.mesilicon.com   

bit  name  value

prohibit

2   

0   

15:0   

Enable

initial  value

0   

7   

MR2I

-  

MR1  matches  TC  TC  reset  enable.

MR0R

1   

4   

0   

bit

prohibit

prohibit

0   

When  MR1  matches  TC,  TC  and  PC  stop,  and  CEN  of  TCR  is  set  to  0  to  enable

1   

0   

31:16   

Enable

prohibit

prohibit

0   

MR1I

1   

Table  8-8:  Match  Control  Register  (MCR)  Description

-   

Enable

1   

0   

8.3.5  Prescaler  counter  register

8.3.6  Match  Control  Register

The  relationship  between  them  can  prevent  timer  overflow.  The  prescaler  counter  increments  on  every  PCLK  clock.  When  the  count  of  the  prescaler  counter  reaches  the  prescaler  register

Counts  up  on  every  PCLK,  when  PR  =  1,  every  2  PCLKs,  and  so  on. .

When  the  value  stored  in  the  register  is  reached,  the  timer  counter  is  incremented  and  the  prescaler  counter  is  reset  on  the  next  PCLK  clock.  This  will  make  TC  when  PR  =  0

The  16-bit  prescaler  counter  uses  a  constant  to  control  the  frequency  division  of  PCLK,  and  then  makes  it  input  to  the  timer  counter.  It  controls  the  difference  between  the  timer  resolution  and  the  maximum  time

The  match  control  register  is  used  to  control  what  should  be  done  when  the  value  of  one  of  the  match  registers  matches  the  value  of  the  timer  counter.  The  function  is  shown  below.

ME32S003AF6P7
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The  capture  control  register  is  used  to  control  whether  the  value  in  the  counter/timer  is  loaded  into  the  capture  register  when  a  capture  event  occurs,  and  whether  the  capture  event  generates  an  interrupt.  same

Setting  the  rising  edge  bit  and  falling  edge  bit  to  1  is  a  valid  configuration,  which  will  cause  capture  events  on  both  edges.

Timer  counter  or  stop  timer.  All  operations  are  controlled  by  settings  in  the  MCR  register.

The  match  register  value  is  constantly  compared  with  the  timer  counter  value.  When  two  values  are  equal,  the  corresponding  action  is  automatically  triggered.  These  operations  include  generating  interrupts,  resetting

prohibit

Interrupt  is  enabled  when  MR3  matches  TC  value.

0   

initial  value

bit  name

1   

prohibit

11   

initial  value

prohibit

1   

Enable

1   

Table  8-10:  Capture  Control  Register  (CCR)  Description

Enable

MR3  matches  TC  TC  reset  enable.MR3R

CAP0RE   

MATCH   

describe

CAP0FE   

0   

8   

0   

Enable

31:16   

Enable

0   

Enable

0   

Table  8-9:  Match  Register  Bank  (MR0  ~  3)  Description

0   

THAT

an  interruption.

When  MR3  matches  TC,  TC  and  PC  stop,  and  CEN  of  TCR  is  set  to  0  to  enable

1   

Enable

10   

15:0   

0   

1   

1   

reserve

0   

THAT

Save  TC  content.

www.mesilicon.com  

prohibit

MR3I

value

0   

Enable

0   

reserve.  -

Save  TC  content.

CAP0I   

0   

0   

31:12   

TIM1_CAP0  capture  event  interrupt:  CR0  load  caused  by  TIM1_CAP0  capture  event  will  generate

TIM1_CAP0  falling  edge  capture  setting:  The  sequence  from  1  to  0  of  TIM1_CAP0  will  make  CR0  lock

70   

prohibit

1   

describe

TIM1_CAP0  rising  edge  capture  setting:  The  sequence  from  0  to  1  of  TIM1_CAP0  will  make  CR0  lock

bit  name

1   

Enable

MR3S

0   

match  comparison  value 0   

0   

2   

When  MR2  matches  TC,  TC  and  PC  stop,  and  CEN  of  TCR  is  set  to  0  to  enable

9   

MR2S   

1   

prohibit

8.3.7  Match  Register  Bank

8.3.8  Capture  Control  Register

ME32S003AF6P7
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prohibit

prohibit

prohibit

prohibit

CAP2RE

1   

Enable

Save  TC  content.

4   

8   

31:12   

TIM1_CAP1  rising  edge  capture  setting:  The  sequence  from  0  to  1  of  TIM1_CAP1  will  make  CR1  lock

TIM1_CAP2  falling  edge  capture  setting:  The  sequence  from  1  to  0  of  TIM1_CAP2  will  make  CR2  lock

prohibit

0   

1   

www.mesilicon.com   

Enable

Enable

3   

7   

6   

CAP3FE   

11   

0   

TIM1_CAP3  falling  edge  capture  setting:  The  sequence  from  1  to  0  of  TIM1_CAP3  will  make  CR3  lock

1   

0   

0   

1   

0   

Enable

Enable

Enable

prohibit

Enable

CAP1I   

CAP3RE   

an  interruption.

0   

Save  TC  content.

an  interruption.

0   

0   

cap3i

prohibit

TIM1_CAP2  rising  edge  capture  setting:  The  sequence  from  0  to  1  of  TIM1_CAP2  will  make  CR2  lock

prohibit

0   

0   

-   

Save  TC  content.

an  interruption.

Save  TC  content.

0   

10   

TIM1_CAP1  capture  event  interrupt:  CR1  load  caused  by  TIM1_CAP1  capture  event  will  generate

TIM1_CAP3  rising  edge  capture  setting:  The  sequence  from  0  to  1  of  TIM1_CAP3  will  make  CR3  lock

1   

1   

1   

0   

Enable

Save  TC  content.

5   

9   

CAP2I

THAT

TIM1_CAP1  falling  edge  capture  setting:  The  sequence  from  1  to  0  of  TIM1_CAP1  will  make  CR1  lock

TIM1_CAP2  capture  event  interrupt:  CR2  load  caused  by  TIM1_CAP2  capture  event  will  generate

reserve

1   

TIM1_CAP3  capture  event  interrupt:  CR3  load  caused  by  TIM1_CAP3  capture  event  will  generate

1   

0   

prohibit

Enable

prohibit

CAP1RE   

CAP1FE   

CAP2FE

0   

0   

0   

Save  TC  content.

0   

0   

0   
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reserve

describe

When  TC  matches  MR0,  this  bit  can  toggle,  go  low,  go  high,  or  do  nothing

low  level).

0   

31:16   

External  match  2.  This  bit  reflects  the  state  of  the  output  TIM1_MAT2,  whether  or  not  the  output  is  connected  to  this  pin.

low  level).

11   

describe

function  (0=low  level,  1=high  level),  this  bit  will  be  driven  to  the  TIM1_MAT3  pin.

EM2   

www.mesilicon.com  

CAP   

External  match  1.  This  bit  reflects  the  state  of  the  output  TIM7_MAT0,  whether  or  not  the  output  is  connected  to  this  pin.

Toggles  the  corresponding  external  match  bit/output.

00   

em3

enabled  (0=low  level,  1=high  level),  the  bit  will  be  driven  to  the  TIM1_MAT2  pin.

1   

Clear  the  corresponding  external  match  bit/output  (TIM1_MAT1  pin  is

10   

00   

bit  name

External  matches  0.  This  bit  reflects  the  state  of  the  output  TIM1_MAT0,  whether  or  not  the  output  is  connected  to  this  pin.

Clear  the  corresponding  external  match  bit/output  (if  the  pin  is  output,  the  TIM1_MAT0  pin  is

bit  name  value

any  operation.  Bits  EMR[11:10]  control  the  function  of  this  output.  If  match  of  the  IOCON  register  is  selected

2   

72   

0   

enabled  (0=low  level,  1=high  level),  the  bit  will  be  driven  to  the  TIM1_MAT1  pin.

15:0   

enabled  (0=low  level,  1=high  level),  the  bit  will  be  driven  to  the  TIM1_MAT0  pin.

high  level).

EMC0   

any  operation.  Bits  EMR[9:8]  control  the  function  of  this  output.  If  the  match  function  of  the  IOCON  register  is  selected

0   

EMC1   

Table  8-11:  Capture  Register  Bank  (CR0  ~  3)  Description

invalid

3   

EM0

initial  value

any  operation.  Bits  EMR[7:6]  control  the  function  of  this  output.  If  the  match  function  of  the  IOCON  register  is  selected

invalid

01   

Table  8-12:  External  Match  Register  (EMR)  Description

When  TC  matches  MR3,  this  bit  can  toggle,  go  low,  go  high,  or  do  nothing

0   

01   

7:6   

capture  counter  value

any  operation.  Bits  EMR[5:4]  control  the  function  of  this  output.  If  the  match  function  of  the  IOCON  register  is  selected

Set  the  corresponding  external  match  bit/output  (if  the  pin  is  output,  TIM1_MAT0  pin  is

5:4   External  match  control  0.  Determines  the  function  of  external  match  0.

0   

THAT

When  TC  matches  MR2,  this  bit  can  toggle,  go  low,  go  high,  or  do  nothing

When  TC  matches  MR1,  this  bit  can  toggle,  go  low,  go  high,  or  do  nothing

External  match  control  1.  Determines  the  function  of  external  match  1.

initial  value

00   

0   

External  match  3.  This  bit  reflects  the  state  of  the  output  TIM1_MAT3,  whether  or  not  the  output  is  connected  to  this  pin.

EM1

00   

8.3.10  External  Match  Register

8.3.9  Capture  Register  Bank

Each  capture  register  is  associated  with  a  device  pin  and  is  loaded  with  a  counter/timer  value  when  a  specific  event  occurs  on  the  pin.  The  setting  in  the  capture  control  register  determines  

whether  the  capture  function  is  enabled,  and  whether  a  capture  event  is  generated  on  the  rising  edge,  falling  edge,  or  both  rising  and  falling  edges  of  the  associated  pin.  In  the  description  below,

"n"  indicates  the  timer  number,  2  or  3.

The  external  match  register  provides  control  and  status  for  the  external  match  pins  TIM1_MAT0~3.

ME32S003AF6P7
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8.3.11  Count  Control  Register

Toggles  the  corresponding  external  match  bit/output.

invalid

9:8   

00   

01   

10   

11:  10  EMC3   

00   

Set  the  corresponding  external  match  bit/output  (if  the  pin  is  output,  the  TIM1_MAT1  pin  is

Toggles  the  corresponding  external  match  bit/output.

2:0   

www.mesilicon.com   

Set  the  corresponding  external  match  bit/output  (if  the  pin  is  output,  TIM1_MAT2  pin  is

Toggles  the  corresponding  external  match  bit/output.

10   

31:  12   

low  level).

high  level).

01   

THAT

Counter/Timer  mode.  This  field  is  used  to  select  which  PCLK  rising  edge  can  be  used  to  enable  the  timer  prescaler

Counter  mode:  TC  is  incremented  on  the  rising  edge  of  the  CAP  input  selected  by  bits  11:8.

low  level).

00   

10   

invalid

describe

010  Counter  mode:  TC  is  incremented  on  the  falling  edge  of  the  CAP  input  selected  by  bits  11:8.

bit  name

To  select  Timer  mode,  bits  2:0  in  the  Capture  Control  Register  (CCR)  must  be  set  to  000.

00   

Table  8-13:  Counting  Register  (CTCR)  Description

high  level).

External  match  control  3.  Determines  the  function  of  external  match  3.

11   

The  timer  counter  (PC)  is  incremented,  or  the  PC  is  cleared  and  the  timer  counter  (TC)  is  incremented.  If  in  CTCR

CTM   

73  

high  level).

reserve

11   

-   

00   

11   

initial  value

Clear  the  corresponding  external  match  bit/output  (if  the  pin  is  output,  the  TIM1_MAT2  pin  is

Set  the  corresponding  external  match  bit/output  (if  the  pin  is  output,  TIM1_MAT3  pin  is

001   

value

000  Timer  mode:  every  rising  edge  of  PCLK

External  match  control  2.  Determines  the  function  of  external  match  2.

Clear  the  corresponding  external  match  bit/output  (if  the  pin  is  output,  the  TIM1_MAT3  pin  is

EMC2

operation.

No  change.  The  timer  counter  register  will  only  increment  if  the  identified  event  matches  what  is  selected  by  bits  1:0  in  the  CTCR  register.

Using  this  mechanism  to  clear  the  timer  on  the  leading  edge  of  the  input  pulse  and  then  perform  a  capture  on  the  trailing  edge,  it  is  possible  to  use  a  single  capture  input  to  directly  measure  the  pulse  width  without  performing  subtraction  in  software.

Bits  7:3  of  this  register  are  also  used  to  enable  and  configure  the  capture-clear-timer  feature.  This  feature  allows  a  specified  edge  on  a  specific  CAP  input  to  fully  clear  the  timers.  Make

If  Counter  mode  is  selected  as  the  operating  mode,  the  CAP  input  (selected  by  CTCR  bits  3:2)  is  sampled  on  every  rising  edge  of  the  PCLK  clock.  After  comparing  two  consecutive  samples  of  the  CAP  

input,  one  of  four  events  will  be  asserted:  rising  edge,  falling  edge,  or  rising  and  falling  edge  of  the  selected  CAP  input  level  or

The  count  control  register  (CTCR)  is  used  to  select  between  timer  mode  and  counter  mode,  and  to  select  the  pin  and  edge  on  which  to  count  when  in  counter  mode.

Therefore,  the  frequency  of  the  CAP  input  cannot  exceed  half  of  the  PCLK  clock.  So  in  this  case  the  high/low  duration  on  the  same  CAP  input  cannot  be  less  than  1/PCLK.

There  are  some  limitations  in  efficiently  handling  the  counter's  externally  sourced  clock.  Since  two  consecutive  rising  edges  of  the  PCLK  clock  are  used  to  identify  only  one  edge  of  the  CAP  selected  input,

-

ME32S003AF6P7
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ME32S003AF6P7

Falling  edge  of  CAP0  clears  timer  (if  bit  3  is  set)

Setting  this  bit  clears  the  timer  and  prescaler  on  the  capture-edge  event  specified  by  bits  7:4.

TIM1_MAT0  output  trigger  signal

no  reversal

HE  HAS  ARRIVED

Rising  edge  on  CAP2  clears  timer  (if  bit  3  is  set)

0001  Capture  pin  CAP1.

0   

IPS   

100  quadrature  encoding  count  mode

0010  capture  pin  CAP2

reserve.

0101   

-   

Rising  edge  on  CAP0  clears  timer  (if  bit  3  is  set)

0111   

3   

15:12  SECSEL

11:8   

Falling  edge  of  CAP3  clears  timer  (if  bit  3  is  set)

PWM  output

0001   

SELCC   

16   

1   

111  Gated  counting  mode

0100   

Input  polarity  selection  from  clock  source

0001  Capture  pin  CAP1.

0110  reserved

0100   

-   

Falling  edge  of  CAP1  clears  timer  (if  bit  3  is  set)

0000  Capture  pin  CAP0.

These  two  bits  have  no  effect  when  bit  3  is  low.

reserve.

reserve.

0101   

011  Counter  mode:  TC  is  incremented  on  rising  and  falling  edges  of  the  CAP  input  selected  by  bits  11:8.

Rising  edge  on  CAP3  clears  timer  (if  bit  3  is  set)

0011  Capture  pin  CAP3.

0000   

0   

110  Symbol  count  mode

1xxx  Prescaler  Counter

PWM  reload

0111   

www.mesilicon.com  

Rising  edge  on  CAP1  clears  timer  (if  bit  3  is  set)

Count  from  clock  source  selection

ENCC   

0101   

0000  Capture  pin  CAP0.

TIM1_MAT0  output  trigger  signal

0011   

THAT

0  

When  bit  3  is  1,  these  bits  select  which  capture  input  edge  will  cause  the  timer  and  prescaler  to  be  cleared.  when

0110  reserved

Input  signal  polarity  inversion

0000  

0111   

0110   

74   

Falling  edge  of  CAP2  clears  timer  (if  bit  3  is  set)

0010  capture  pin  CAP2

1xxx  Prescaler  Counter

7:4   000  

0000  

101  Trigger  count  mode

0011  Capture  pin  CAP3.

Counting  master  clock  source  selection

0100   

0010   

31:  17   
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4   8  3   7   2   6   1   5   0   

When  the  counter  is  set  to  trigger  counting  mode,  if  a  rising  edge  is  detected  from  the  clock  signal,  the  counter  starts  counting  the  main  signal  source  clock  until  a  match  event  occurs  or

counting.

information.  The  timing  diagram  below  is  a  simple  illustration  of  quadrature  encoding.

When  the  counter  selects  edge  counting  (rising  edge,  falling  edge),  the  counter  will  count  the  selected  clock  signal  edge.  This  counting  mode  is  widely  used  in  external  input  variable

The  output  signal  measured  by  the  detector  and  the  grating  ruler.  The  quadrature  signal  is  composed  of  two  square  waves  with  a  phase  difference  of  90°.  Orthogonal  decoding  can  provide  both  counting  quantity  and  counting  direction

When  the  counter  is  set  to  the  symbol  counting  mode,  the  master  signal  source  clock  causes  the  counter  to  count  up,  and  the  slave  clock  signal  counts  down.

When  the  quadrature  encoding  counting  mode  is  selected,  the  counter  will  perform  quadrature  decoding  on  the  selected  primary  and  secondary  input  signals.  Quadrature  coded  signals  are  commonly  used  as  rotary  codes  in  motor  control

Another  rising  edge  of  the  slave  clock  signal  is  detected.  When  the  counter  reaches  the  end  of  counting,  the  slave  clock  signal  can  continuously  start,  stop,  and  start  to  control  the  counting  of  the  counter.

Secondary  

COUNT   

Primary  

Figure  8-4  Symbol  Counting  Mode

www.mesilicon.com   

Chart  8-2  Orthogonal  code  counting

75  

Chart  8-3  Trigger  counting  mode

ME32S003AF6P7

8.3.11.3  Trigger  count  mode

8.3.11.4  Symbol  count  mode

8.3.11.1  Edge  Count  Mode

8.3.11.2  Quadrature  Encoding  Counting  Mode

4   0   3   1   3   1   2   4   2   3   5  2   1   0   

+1   -1   +1   -1   +1   -1  +1   +1   -1   +1   -1   +1   -1   -1   +1   

Secondary  

COUNT   

Primary  

(Primary)  

(Secondary)  

COUNT  

PHASE  B  

PHASE  A   
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Primary  

Secondary  

COUNT   

TIM1_MAT0  output  is  controlled  by  EM0  of  EMR  register

describe

TIM1_MAT2  pin  PWM  mode  output  enable

0   

PWMEN1

31:2   

Chart  8-5  Gated  counting  mode

0   

PWM  output  mode  enable  for  TIM1_MAT2  pin

TIM1_MAT1  pin  PWM  mode  output  enable

1   

value

1   

bit

PWM  output  mode  enable  on  TIM1_MAT1  pin

0   

0   

initial  value

1   

76   

PWM  output  mode  enable  on  TIM1_MAT0  pin

reserve

1   

THAT

PWMEN0

TIM1_MAT2  output  is  controlled  by  EM2  of  EMR  register

0   

name

TIM1_MAT1  output  is  controlled  by  EM1  of  EMR  register

1   

0   

PWMEN2

www.mesilicon.com  

Table  8-1:  PWM  Control  Register  (PWMC)  Description

TIM1_MAT0  pin  PWM  mode  output  enable

0   

The  PWM  output  of  TIM1_MAT1  and  TIM1_MAT0  pins  is  high;  when  a  match  3  event  occurs,  the  timer  will  be  cleared,  and  all  PWM  outputs  will  become  low  at  this  time.

The  polarity  select  (IPS)  is  reversed,  and  the  low  level  signal  of  the  slave  clock  signal  will  enable  the  counter  to  count.

1.  All  edge-aligned  PWM  outputs  are  low  at  the  beginning  of  the  PWM  cycle  (timer  set  to  0),  unless  their  match  value  is  equal  to  zero.

signal  will  be  cleared.

The  functions  defined  in  the  memory  (EMR)  work.  For  each  16-bit  timer,  there  are  up  to  3  edge-aligned  PWM  outputs  on  TIM1_MAT2,  TIM1_MAT1  and  TIM1_MAT0  pins.  In  addition,  

a  matching  register  3  needs  to  be  used  as  PWM  carrier  cycle  control.  When  the  match  0,1,2  event  occurs,  TIM1_MAT2,

In  this  mode,  the  counter  counts  the  master  clock  signal  only  when  the  slave  clock  signal  is  high.  This  counting  method  can  be  used  to  measure  the  slave  clock  signal  length.  as  input

3.  If  a  match  value  greater  than  the  length  of  the  PWM  period  is  written  to  the  match  register,  and  the  PWM  signal  is  already  at  high  level,  the  PWM

The  PWM  control  register  can  configure  the  PWM  match  output  as  a  PWM  output.  Each  match  output  pin  can  be  used  either  as  a  PWM  output  or  as  an  external  match  register.

Continue  to  keep  low.

The  output  will  reset  to  low  level.  Therefore,  the  PWM  output  always  contains  a  positive  pulse  with  the  width  of  one  clock  tick,  and  the  period  is  determined  by  the  length  of  the  PWM  period  (that  is,  the  timer  restarts

load  value).

2.  Each  PWM  output  will  go  high  when  it  reaches  its  matching  value.  If  no  match  occurs  (i.e.  the  match  value  is  greater  than  the  PWM  period  length),  the  PWM  output  will

5.  If  the  match  register  is  set  to  0,  the  PWM  output  will  go  high  the  first  time  the  timer  returns  to  0  and  remain  high.

4.  If  the  match  register  contains  the  same  value  as  the  timer  reset  value  (PWM  cycle  length),  the  PWM

7   3   2   8   6   1   5   9  4   

8.3.12  Timer  PWM  Control  Register

0

-

8.3.12.1  Edge-Aligned  PWM  Rules

ME32S003AF6P7

8.3.11.5  Gated  counting  mode
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MR2  =  80  

MR0  =  65
PWM0/MAT0

PWM2/MAT2

MR3  =  100

65   

MR1  =  41

80  

MAT3

41   

PWM1/MAT1  

100  

(counter  is  reset)  

0   

Note:  When  the  match  output  is  selected  to  be  implemented  as  PWM  output,  in  addition  to  the  match  register  setting  the  PWM  cycle  length,  the  timer  reset  (MRnR)  and  the  timer  reset  (MRnR)  in  the  match  control  register  MCR

77  

The  timer  stop  (MRnS)  bit  must  be  set  to  0.  For  this  register,  set  the  MRnR  bit  to  enable  a  timer  reset  when  the  timer  value  matches  the  corresponding  match  register  value.

www.mesilicon.com   

Figure  8-6:  PWM  output  example  (period  100;  PWM1  duty  cycle  100-80;  PWM1  duty  cycle  100-41;  PWM0  duty  cycle  100-65)

ME32S003AF6P7
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ME32S003AF6P7  provides  UART  peripheral  with  16-byte  FIFO  buffer,  and  the  interface  supports  infrared  transmission  (IrDA)  protocol  function.  clocks  are  subject  to

SYSAHBCLKCTRL  register  control.  UART  has  an  independent  clock  divider  to  generate  baud  rate,  and  make  it  independent  of  system  clock  (SystemClock)  and  

PCLK  (refer  to  UARTCLKDIV).

9  enhanced  serial  port  (UART)

Transmitter  Buffer  16-

bytes  FIFO   

APB   

Receiver  Buffer  16-

bytes  FIFO   

TX  FSM  

RX  FSM  

Shift  Register  

Baud  Rate  Generator  

TX  

RX  

Interface  

Shift  Register  

Chart  9-2  UART  function  block  diagram

www.mesilicon.com  78   

Chart  9-1  UART/IrDA  module  block  diagram

9.1  Overview

ME32S003AF6P7

TXD  Battery

IRDAEN  bit  

Encoder  

IRDAEN  bit  

Decoder  
RXD  Pin  

IrDA  Transmit   

RX  

IrDA  Receiver   

TX  

UART  
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DATA  is  the  UART  receive/transmit  buffer.

The  STATE  register  is  used  to  provide  UART  receive  and  transmit  buffer  status.

The  registers  included  in  the  UART  are  as  follows:

9.2  Pin  description

9.3  UART  register  description

0   

TX  and  RX  FIFO  clear  registers

output

0x010   

value

INTSTATUS   

1   

Table  9-3:  UART  receive/transmit  buffer  register  (DATA)  description

RX  and  TX  FIFO  status

Table  9-1:  Pin  Description

TXNE

79  

Send  FIOF  not  full

THAT

0x004   

0   

1   

bit  name

0x0  

UART  output  pin,  data  sending  port.

RW   

0  

-  

Receive  FIFO  status

R/W   

Read  and  write  offset  address

The  UART  receiver/receiver  buffer  register  contains  the  bytes  received/to  be  transmitted  by  the  UART.

0   

0   

0x00C   

UART  Baud  Rate  Control  Register

enter

www.mesilicon.com   

Transmit  FIFO  full  status

initial  value

Receive/transmit  buffer  register.

CTRL   

R/W   

1   

0x00

DATA   

UART  input  pin,  data  receiving  port.

Table  9-4:  UART  Status  Register  (STATE)  Description

describe

FIFOCLR   

name

TXF

Send  FIOF  non-null

0x008

type

UART  RX/TX  Interrupt  Status  Register

initial  value

-   

TXD

RXNE   

Transmit  FIFO  empty  status

STATE   

0   

1   

reserve

R/W   

describe

Receive  FIOF  is  not  empty,  you  can  read  the  receive  data  register

2   

Send  FIOF  empty,  can  trigger  an  interrupt

WO  0x014   

initial  value

describe

Send  FIOF  full

0x00

bit  name

Table  9-2:  List  of  registers  (UART:  base  address-0x4000  8000)

baudiv

31:8   

0   

describe

0x10

THAT

UART  Interrupt  Enable  Control  Register

pin

The  receive  FIFO  is  empty,  and  the  receive  data  register  cannot  be  read

7:0  DATE

R/W   

0x000   

RXD

ME32S003AF6P7

9.3.1  Receive/Transmit  Buffer  Register

9.3.2  UART  Status  Register
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CTRL  register  is  used  for  UART  enable  and  interrupt  control

0  disable  transmit  FIFO  half  full  interrupt

0   

Transmit  FIFO  half  full  status

80   

RXFIE   

6   

no  parity  errors

0   

1  Enable  transmit  FIFO  empty  interrupt

1   

RXF   

name

2   

Receive  FIFO  full  interrupt  enable

0  

0  

TXHLFIE

0  disable  receive  FIFO  half  full  interrupt

value  description

Receive  FIFO  half  full  statusRXHLF   

3   

Transmit  FIFO  half  full  interrupt  enable

TXEIE

0   

no  buffer  overflow

1  Enable  receive  FIFO  not  empty  interrupt

RXHLFIE   

0  forbidden

0  disable  transmit  FIFO  empty  interrupt

0  

Receive  FIOF  full

0   

1  Enable  transmit  FIFO  full  interrupt

0   

1   

parity  error  status

OVERRUN   

4   

bit

5   

Send  FIOF  half  full

3   

Receive  FIFO  half  full  interrupt  enable

0  disable  receive  FIFO  not  empty  interrupt

0  

receive  buffer  overflow  flag

PARIERRY

0   

TXLF

Receive  FIOF  not  full

0   

1  Enable  receive  FIFO1  full  interrupt

Receive  FIOF  half  full

5   

Parity  error  interrupt  enable

0   

Transmit  FIFO  Empty  Interrupt  Enable

0  

www.mesilicon.com  

0  disable  transmit  FIFO  full  interrupt

7   

0   

RX  NOW

6   

initial  value

1  Enable  transmit  FIFO  half  full  interrupt

Table  9-5:  UART  Control  Register  (CTRL)  Description

1   

Send  FIOF  less  than  half  full

TXFIE   

0   

Receive  FIFO  not  empty  interrupt  enable

Parity  error  detected  by  reception,  write  1  to  clear  the  error  flag

BET

0  disable  receive  FIFO  full  interrupt

0   

1  Enable  receive  FIFO1  half  full  interrupt

0   

0  

4   

Receive  FIFO  full  status

1   

Transmit  FIFO  full  interrupt  enable

1   

buffer  overflow

Receive  FIOF  is  less  than  half  full

9.3.3  UART  Control  Register

ME32S003AF6P7

1
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The  INTSTATUS  register  provides  interrupt  sources  for  the  current  wait  state  of  the  UART.

Interrupts  are  pending.  Write  1  to  clear  interrupt  pending.

TX  enable

7   

31:24   

3   

10   

1  select  odd  parity

describe

reserve

Receive  overflow  interrupt  enable

1   

EXCITING

Interrupts  are  not  pending

0  

0   

value

8   

reserve

1   

Interrupts  are  not  pending

0  

21-11   

1  allowed

TXEINT

0   

name

0  

1  allowed

Parity  selection

2   

Receive  interrupt  status.  Interrupt  generated  when  data  is  received.

1  allowed

0  

0  selects  even  parity

RXEN

0   

Interrupts  are  not  pending

1  allowed

0  

1  allowed

0   

0  

0  forbidden

RXEINT

CHEN

0  forbidden

1  allowed

0   

Transmit  FIFO  full  interrupt

0  

81  

0   

COUPLES

bit

RXFINT   

Interrupts  are  pending.  Write  1  to  clear  interrupt  pending.

22   

0  forbidden

1   

1   

Receive  FIFO  full  interrupt

0  

0  forbidden

OVERRUNIE   

0  

23   

Send  end  interrupt  status.  Interrupt  generated  at  the  end  of  data  transmission.

parity  enable

MORNING

Interrupts  are  pending.  Write  1  to  clear  interrupt  pending.

www.mesilicon.com   

initial  value

Table  9-6:  UART  Interrupt  Status  Register  (INTSTATUS)  Description

9   

RX  enable

0  forbidden

0   

Interrupts  are  not  pending

0  

IRDN  enable

PARISEL   

9.3.4  UART  Interrupt  Status  Register

ME32S003AF6P7
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UARTCLKDIV  Controls  the  baud  rate  source  clock  (SCLK)  for  the  UART.

Baud  rate  calculation  formula:

UART_SCLK  is  the  UAR  baud  rate  clock  source.

The  UART  Baud  Rate  Divider  Register  (BAUDDIV)  is  used  to  divide  the  clock  frequency  to  generate  the  corresponding  baud  rate.  This  register  is  readable  and  writable.  The  clock  source  for  this  divider  is  given  by

UART  baudrate=UART_SCLK /  BAUDDIV  

Data  Format

1   

6   

Receive  FIFO  half  full  interrupt

Baud  rate  frequency  division  value.  The  minimum  value  is  16.

1   

Interrupts  are  not  pending

0   

5   

Interrupts  are  pending.  Write  1  to  clear  interrupt  pending.

0   

31:2   

31:20  -   

parity  error  interrupt

1   

Write  1  to  clear  RX  FIFO  data

-   

4   

0x0  

describe

1   

Interrupts  are  pending.  Write  1  to  clear  interrupt  pending.

www.mesilicon.com  

describe

1   

0   

receive  overflow  interrupt

reserve.

0   

Interrupts  are  pending.  Write  1  to  clear  interrupt  pending.

1   

reserve.

THATreserve

bit  name

0   

Interrupts  are  not  pending

Write  1  to  clear  TX  FIFO  data

Interrupts  are  pending.  Write  1  to  clear  interrupt  pending.

0x0  

OVERRUNINT   

0x10

bit  name

82   

0   

RXFIFOCLR   

19:0

PARIERRINT

Interrupts  are  not  pending

Table  9-7:  UART  Baud  Rate  Divider  Register  (BAUDDIV)  Description

TXFIFOCLR   

Interrupts  are  pending.  Write  1  to  clear  interrupt  pending.

31:8   

initial  value

initial  value

7   

RXHLFINT   

Transmit  FIFO  half  full  interrupt

Table  9-8:  UART  FIFO  Clear  Register  (FIFOCLR)  Description

TXHLFINT

Interrupts  are  not  pending

9.4  Operation  description

9.4.1  UART  communication  convention

9.3.6  UART  TX/RX  FIFO  data  clear  register

9.3.5  UART  Baud  Rate  Divider  Register

ME32S003AF6P7

0

-

-

Machine Translated by Google



3/16  

TX  

IrDA  IN  

Bit  Period  

RX  

IrDA  OUT  

Start  Bit   Stop  Bit  

rate  of  3/16  pulse  width  to  receive/transmit  infrared  signals.  Infrared  pulse  width  must  be  more  than  1.63us  signal  conforming  to  IrDA  standard.  The  figure  below  shows  the  conversion  relationship  between  UART  and  IrDA  signals.

Hardware  handshake. .

Users  can  set  the  frequency  division  value  of  BAUDDIV  register  to  generate  baud  rate  suitable  for  different  applications.

The  IRDAEN  bit  in  the  UART  Control  Register  is  the  IrDA  function  enable  bit.  When  IrDA  is  enabled,  the  RXDn/TXDn  pins  of  the  UART  can  set  the  baud

In  order  to  simplify  UART  communication  control,  UART  communication  uses  a  fixed  data  communication  format:  1  start  bit,  8  data  bits,  1  stop  bit,  parity  is  optional,  no

baud  rate

.  

Chart  9-3  UART  and  IrDA  signal  conversion

www.mesilicon.com   83  

9.4.2  IrDA  infrared  receiving  and  sending  function

ME32S003AF6P7

0   0   

0   0  

1   

1  

0  1   

1   

0   1  

0   1   

1   

0   

0   

0   1   

1   

1   
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•  Support  master/slave  mode

The  main  functions  are  as  follows:

•  Synchronous  serial  communication

•  FIFO  (First  In  First  Out)  buffer  with  a  depth  of  8  frames

•  The  data  length  of  each  frame  is  4  bits  to  16  bits

ME32S003  AF6P7  supports  extended  SPI  (Serial  Peripheral  interface)  interface,  which  can  support  standard  SPI  operation  and  is  compatible  with  4-wire  SSI  (Synchronous  Serial  Interface).  This  interface  allows  multi-master  and  slave  bus  modes,  

but  at  the  same  time,  only  one  master/slave  is  sending  data.  Data  transmission  supports  4-bit  to  16-bit  full-duplex  mode.  The  peripheral  clock  (SPI_PCLK)  is  provided  by  the  system  clock  (system  clock)  and  controlled  by  the  SYSAHBCLKDIV  

register.

•  Support  standard  SPI,  compatible  with  4-wire  SSI

10  SPI  

10.1  Overview

10.2  Pin  description

10.3  Register  Description

ME32S003AF6P7

pin

serial  clock.  SCK/CLK  is  a  clock  signal  for  synchronous  data  transfer.  Driven  by  the  host,  received  by  the  slave.  When  using  the  SPI  interface

Master  input  slave  output.  The  MISO  signal  transfers  serial  data  from  the  slave  to  the  master.  When  the  SPI  is  a  slave,  from  this  signal

DX(S)   

type

Enter  accordingly.  When  there  are  multiple  slaves  on  the  bus,  it  is  usually  necessary  to  further  restrict  its  frame  select/slave  select  input  to  avoid  multiple

FS   

84   

SCK  I/O

bus  and  mode.  When  the  SPI  interface  is  a  bus  slave,  this  signal  qualifies  the  data  sent  from  the  master  according  to  the  protocol  used.

CS   

Output  serial  data.  When  the  SPI  is  a  slave,  it  records  the  serial  data  sent  from  this  signal.DR(S)

SSI  

Then  release  the  signal  to  the  non-working  state  after  sending  the  data.  Whether  this  signal  is  active  high  or  low  depends  on  the  selected

name

transition  during  transmission.  At  other  times,  the  SPI  interface  leaves  it  inactive  or  does  not  drive  it.

When  selected,  it  does  not  drive  this  signal.

MOTION  I/O

EYES  DR(M)

The  slave  responds  to  the  transfer.

EYES  I/O

www.mesilicon.com  

Table  10-1:  SPI  Pin  Description

describe

SCK  CLK   

When  there  is  only  one  bus  master  and  one  bus  slave,  the  frame  sync  or  slave  select  signal  from  the  master  can  be  directly  connected  to  the  slave's

CS  I/O

Table  10-2:  List  of  registers  (base  address  0x4000  C000)

Frame  sync/slave  select.  When  the  SPI  interface  is  the  bus  master,  it  drives  this  signal  to  the  active  state  before  the  serial  data  is  initiated,

Master  output  slave  input.  The  MOSI  signal  transfers  serial  data  from  the  master  to  the  slave.  When  the  SPI  is  master,  from  this  signalMOSI  DX(M)   

SPI   

Interface  function  name

The  clock  can  be  programmed  to  be  active-high  or  active-low  when  the  port  is  active,  otherwise,  it  is  always  active-high.  SCK  is  only  in  the  data

Output  serial  data.  When  the  SPI  is  a  master,  it  records  the  serial  data  sent  from  this  signal.  When  SPI  is  a  slave  and  is  not  controlled  by  FS/CS
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This  register  controls  the  basic  operation  of  the  SPI. .

4-bit  transfer

0x020   

0x0  

R/W   

SSI  

The  SPI  controller  captures  serial  data  on  the  first  clock  transition  of  a  frame  transfer.

0xC   

RO   

SPI  Clock  Divider  Register

CPOL   

frame  format

8-bit  transfer

0x0  

CR0   

5:4   

Clock  polarity  control.  This  bit  is  only  used  in  SPI  mode.

0xA   

3:0   

0x010   

0   

1   

0x1

15-bit  transfer

6-bit  transfer

0x0  IMSC   

Control  register  0.  Select  the  serial  clock  frequency,  bus  type  and  data  size.

13-bit  transfer

0x3

9-bit  transfer

RO   

interrupt  register

bit  name

Clock  phase  control.  This  bit  is  only  used  in  SPI  mode.

0xF   

0x6   

THAT

0x01C   

0x008

CR1

6   

0x3  Reserved

11-bit  transmission

Data  size  selection.  This  field  controls  the  number  of  bits  transmitted  in  each  frame.

0x0   

ICR   

status  register0x00C   

0   

14-bit  transfer

0x0  CPSR   

describeName  read  and  write  offset  address

0x4

0000   

Table  10-3:  SPI  Control  Register  0  (CR0)  Description

R/W   

Raw  Interrupt  Status  Register

SPI   

0x8   

0x018   

0x000   

R/W   

0   

85  

The  SPI  controller  keeps  the  bus  clock  high  between  frames.

0xB   

0x0~0x2  Reserved

data  register.  Write  full  transmit  FIFO,  read  empty  receive  FIFO.

WASH

00   

16-bit  transfer

7-bit  transfer

WHAT 0x0000  0008  

initial  value

0xD   

0x2  Reserved

describe

WHERE

initial  value

0x9   

0   

0x0   

0x7   

5-bit  transfer

0x0000  0003   SR   

0x004   

www.mesilicon.com   

The  SPI  controller  holds  the  bus  clock  low  between  frames.

12-bit  transfer

0x014   

DSS   

Interrupt  Mask  Control  Register

R/W   

0xE

0x5

-  RIS

DR   

R/W   

FRF   

10-bit  transfer

value

RO   

Interrupt  Clear  Register

Control  Register  1.  Select  master/slave  and  other  modes.

7   

10.3.1  SPI  Control  Register  0

ME32S003AF6P7
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This  register  controls  certain  aspects  of  the  SPI  controller  operation.

Software  can  write  data  to  be  sent  to  this  register  and  read  data  that  has  been  received.

0  

0   

Slave  output  disabled.  This  bit  is  only  relevant  in  slave  mode  (MS  =  1).  If  the  value  is  1,  disable  this

www.mesilicon.com  

Clear  the  FIFO.

0   

1   

registers  and  interrupt  controller  registers  to  write  appropriate  control  information.

The  SPI  controller  captures  the  serial  data  on  the  second  clock  transition  of  the  frame  transfer.

1   

name

0   

0   

6   

2   

CS  is  forced  high  between  frame  transmissions.

bit  name

86   

RSFR   

Filtering  enabled.

test  mode.  The  serial  input  is  taken  from  the  serial  output  (MISO),  not  the  serial  input  pin  (MOSI).

0   

0   

0   

SSE   

The  SPI  controller  acts  as  a  slave  on  the  bus,  driving  the  MISO  line  and  receiving  the  SCLK,  MOSI,  and  CS  lines.

bit

0  

The  SPI  controller  can  communicate  with  other  devices  on  the  serial  bus.  Before  setting  this  bit,  software  should  communicate  to  the  SPI  other

Stop  clearing  the  FIFO.

Test  mode  settings. 0   

1   

SPI  CS  control

Table  10-4:  SPI  Control  Register  1  (CR1)  Description

1   

1   

SOD   

No  filtering  is  used.

normal  operating  mode.

THAT

1   

31:8   

The  SPI  controller  acts  as  a  master  on  the  bus,  driving  the  SCLK,  MOSI,  and  CS  lines  and  receiving  the  MISO  line.

initial  value

5   

value

0  

Clear  the  receive  FIFO.

0   

CSFL   

initial  value

SPI  prohibited

Table  10-5:  SPI  Data  Register  (DR)  Description

31:7   

0   

0   

The  SPI  controller  drives  the  transmit  data  line  (MISO).

describe

1   

3   

LBM   

SPI  data  line  filtering  enable.

1   

THE  BLANKET

MS   

CS  is  forced  low  between  frame  transmissions  when  SSE=1.

Master/slave  selection.  Valid  after  the  SSE  bit  is  set.

reserve.

4   

reserve

SPI  enable

describe

10.3.2  SPI  Control  Register  1

10.3.3  SPI  Data  Register

ME32S003AF6P7

-
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10.3.4  SPI  Status  Register

10.3.5  SPI  Clock  Register

10.3.6  SPI  Interrupt  Mask  Control  Register

ME32S003AF6P7

-

This  register  is  used  to  generate  the  SPI  clock  frequency.  The  SPI  clock  frequency  is  obtained  by  dividing  the  SPI  peripheral  clock  (SPI_PCLK).

This  register  controls  whether  the  4  possible  interrupt  conditions  in  the  SPI  controller  are  enabled.

NOTE:  The  CPSR  value  must  be  properly  initialized,  otherwise  the  controller  will  not  be  able  to  send  data  correctly.

This  read-only  register  reflects  the  current  state  of  the  SPI  controller.

RFF

Receive  FIFO  is  not  empty.  This  bit  is  0  if  the  receive  FIFO  is  empty;  otherwise,  it  is  1.

Read:  software  can  read  from  this  register  as  long  as  the  RNE  bit  in  the  status  register  is  1  (indicating  that  the  Rx  FIFO  is  not  empty)

reserve

-   

Table  10-7:  SPI  Clock  Prescaler  Register  (CPSR)  Description

describe

0x0000   

RORIM  Receive  overflow  interrupt  enable.  This  bit  is  1  when  receive  overflow  occurs  (i.e.  when  the  Rx  FIFO  is  full  and  another  frame  is  fully  received)

If  the  FILTEN  bit  of  the  CR1  register  is  set  (data  filtering  is  enabled),  the  CPSDVSR  value  must  be  greater  than  7  in  master  mode.

3   

Table  10-8:  SPI  Interrupt  Mask  Control  Register  (IMSC)  Description

THAT

0   

reserve

31:8   

An  interrupt  will  be  generated.  When  this  happens,  the  previous  frame  data  will  be  overwritten  by  the  new  frame  data.

TFE   

7:0   

initial  value

RNE

1   

If  the  data  length  is  less  than  16  bits,  software  must  right-justify  the  data  written  to  this  register.

87  

0   

name

If  empty,  this  bit  is  1.

31:16   

2   

31:5   

Receive  FIFO  is  full.  This  bit  is  1  if  the  receive  FIFO  is  full;  otherwise,  it  is  0.

If  the  length  is  less  than  16  bits,  the  data  in  this  field  is  right-justified,  and  the  higher-order  bits  are  filled  with  0s.

Write:  When  the  TNF  bit  in  the  status  register  is  1  (indicating  that  the  Tx  FIFO  is  not  full),  the  software  can  send

describe

0   

0   

TNF   

Send  data.  Otherwise,  data  written  to  this  register  will  be  transmitted  once  all  previous  data  has  been  transmitted  (and  received).  like

The  transmit  FIFO  is  not  full.  This  bit  is  0  if  the  Tx  FIFO  is  full;  otherwise,  it  is  1.

reserve

DATA   

name

0   

initial  value

1   

bit

www.mesilicon.com   

0   

BSY

0   

data.  When  software  reads  this  register,  the  SPI  controller  returns  the  oldest  received  frame  data  in  the  Rx  FIFO.  if  the  data

4   

bit  name

-  

initial  value

In  slave  mode,  the  minimum  value  is  12.

bit

busy.  This  bit  is  0  if  the  SPI  controller  is  idle;  or  if  a  frame  is  currently  being  transmitted/received  and/or  the  Tx  FIFO  is  not

Transmit  FIFO  is  empty.  This  bit  is  1  if  the  transmit  FIFO  is  empty;  otherwise,  it  is  0.

The  sent  data  is  written  to  this  register.  If  the  Tx  FIFO  was  previously  empty  and  the  SPI  controller  on  the  bus  is  free,  the  transmission  will  begin  immediately.

describe

CPSDVSR  The  value  between  2  and  255  by  which  SPI_PCLK  is  divided  to  generate  the  prescaler  output  clock.

1   

Table  10-6:  SPI  Status  Register  (SR)  Description

15:0   
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10.3.7  SPI  Raw  Interrupt  Status  Register

10.3.8  SPI  Interrupt  Status  Register

10.3.9  SPI  Interrupt  Clear  Register

ME32S003AF6P7

-

-

-

Regardless  of  whether  an  interrupt  is  generated  in  the  IMSC,  this  read-only  register  will  contain  a  1  in  the  corresponding  bit  whenever  a  valid  interrupt  condition  occurs.

This  read-only  register.  The  corresponding  bit  in  this  register  is  1  when  an  interrupt  condition  occurs  and  the  corresponding  interrupt  is  enabled  in  the  IMSC.  When  an  SPI  interrupt  occurs,  the  interrupt  service

Software  can  write  1  to  the  corresponding  bit  of  this  write-only  register  to  clear  the  SPI  controller  interrupt.  Corresponding  to  the  FIFO  empty/full  interrupt,  it  can  be  cleared  by  writing  or  reading  the  corresponding  FIFO,

Programs  can  read  this  register  to  determine  the  cause  of  the  interrupt.

Or  disable  it  by  clearing  the  corresponding  bit  in  IMSC.

This  bit  is  1  if  the  Rx  FIFO  is  at  least  half  full  and  this  interrupt  is  enabled.

2   

describe

Bit  rate  decision:

A  receive  timeout  occurs  when  no  data  has  been  read.  The  time-out  period  for  both  slave  and  master  modes  is  the  same  and  determined  by  the  SPI  bit

31:4   

1   

RTIM

0   

This  bit  is  1  if  the  Rx  FIFO  is  not  empty  and  has  not  been  read  within  the  "timeout  period"  and  this  interrupt  is  enabled.  slave  and  master

0   

88   

initial  value

31:4   

Setting  this  bit  to  1  will  generate  an  interrupt  when  the  Tx  FIFO  is  at  least  half  empty.

RORRIS

32  bits  at  PCLK/(CPSDVSR  ×  [SCR+1]).

3   

This  bit  is  1  if  the  Rx  FIFO  is  at  least  half  full.

0   

Table  10-10:  SPI  Interrupt  Status  Register  (MIS)  Description

0   

TXRIS

bit  name

A  receive  timeout  occurs  when  no  data  is  read  within  the  "period".  The  timeout  period  for  both  slave  and  master  modes  is  the  same  and  determined  by  the  SPI

TXT

This  bit  is  1  if  another  frame  is  completely  received  while  the  Rx  FIFO  is  full  and  this  interrupt  is  enabled.

initial  value

RTRIS

3   

3   

0   

Setting  this  bit  to  1  will  generate  an  interrupt  when  the  Rx  FIFO  is  at  least  half  full.

1   

reserve

32  bits  at  PCLK/(CPSDVSR  ×  [SCR+1]).

EXIT

2   

RXRIS

0   

Table  10-9:  SPI  Raw  Interrupt  Status  Register  (RIS)  Description

THAT

The  timeout  period  is  the  same  for  all  modes  and  is  determined  by  the  SPI  bit  rate:

2   

ROME

1   

THAT

describe

reserve

THAT

RXMIS   

RTMIS   

This  bit  is  1  if  the  Tx  FIFO  is  at  least  half  empty  and  this  interrupt  is  enabled.

0   

This  bit  is  1  if  another  frame  was  completely  received  while  the  Rx  FIFO  was  full.

32  bits  at  PCLK/(CPSDVSR  ×  [SCR+1]).

0   

0   

0   

RXIM

Rate  decision:

www.mesilicon.com  

0   

1   

Software  should  set  this  bit  to  enable  an  interrupt  when  a  receive  timeout  condition  occurs.  When  the  Rx  FIFO  is  not  empty  and  within  the  "timeout  period"

Receive  timeout  interrupt  enable.  Setting  this  bit  to  1  will  generate  an  interrupt  when  a  receive  time-out  condition  occurs.  When  the  Rx  FIFO  is  not  empty  and  in  "Timeout

31:4   

bit  name

This  bit  is  1  if  the  Tx  FIFO  is  at  least  half  empty.

0   

reserve
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89  

describe

Both  limits  are  the  same  and  are  determined  by  the  SPI  bit  rate:

32  bits  at  PCLK/(CPSDVSR  ×  [SCR+1]).

initial  value

RORIC  Writing  a  1  to  this  bit  clears  the  Rx  FIFO  full  receive  frame  interrupt.

reserve31:2   

0   

Chart  10-1  SPI  frame  format  when  CPOL=0  and  CPHA=0  (a)  single  frame  and  b)  continuous  frame  transmission)

THAT

Table  10-11:  SPI  Interrupt  Clear  Register  (ICR)  Description

1   

THAT

Writing  a  1  to  this  bit  clears  the  Rx  FIFO  not  empty  and  not  read  interrupt  within  the  timeout  period.  Time-out  periods  for  slave  and  master  modesRTIC   

bit

www.mesilicon.com   

name

THAT

SPI  format  when  CPOL=0,  CPHA=0

Clock  polarity  (CPOL)  and  phase  (CPHA)  control

ME32S003AF6P7

The  SPI  interface  is  a  4-wire  interface  where  the  CS  signal  is  used  as  a  slave  select.  The  main  feature  of  the  SPI  format  is  that  the  non-working  state  and  phase  of  the  SCK  signal  can  be  controlled  by  the  SPICR0

1,  it  will  generate  a  steady-state  high  level  on  the  CLK  pin.

When  CPOL  =  0  and  CPHA  =  0,  the  signal  sequence  of  single  frame  and  continuous  frame  transmission  in  SPI  format  is  shown  in  the  figure  below.

When  no  data  is  being  transmitted,  if  the  CPOL  clock  polarity  control  bit  is  0,  it  will  generate  a  steady  low  level  on  the  SCK  pin.  If  the  CPOL  clock  polarity  control  bit  is

In  this  configuration,  during  idle  periods:

capture  data.  If  the  CPHA  clock  phase  control  bit  is  1,  data  is  captured  on  the  second  clock  edge  transition.

The  CPOL  and  CPHA  bits  in  the  control  register  are  programmed.

The  CPHA  control  bits  are  used  to  set  the  clock  edge  that  captures  data  and  allows  the  data  to  change  state.  When  the  CPHA  phase  control  bit  is  0,  when  the  first  clock  edge  transition  occurs

-

10.4.1  SPI  frame  data  format

10.4  Operation

Q  

SSEL  

a.  Single  transfer  with  CPOL  =  0  and  CPHA  =  0  

4  to  16  bit  

MSB   

SMOKE

Q   MSB   LSB  

MSB   

LSB  

Q  

4  to  16  bit  

LSB  

MSB   

4  to16  bit  

LSB  

MISO   MSB   

MSB   LSB  

LSB  

CLK  
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SPI  format  when  CPOL=0,  CPHA=1

SPI  format  when  CPOL  =  1,  CPHA  =  0

ME32S003AF6P7

•  CS  is  forced  high  (CSFL=0).

90   www.mesilicon.com  

Chart  10-2  SPI  data  format  when  CPOL  =  0  and  CPHA  =  1

Q  MSB   

MSB   

Q   

SMOKE

MISO   

4  to  16  bit  

SSEL  

LSB  

LSB   

CLK  

Data  is  then  captured  on  the  falling  edge  of  the  SCK  signal  and  propagated  on  the  rising  edge  of  the  SCK  signal.  When  sending  a  single  word,  after  all  bits  have  been  transmitted,  the  last

If  the  SPI  is  enabled  and  there  is  valid  data  in  the  transmit  FIFO,  the  CS  master  signal  is  driven  low  to  indicate  the  start  of  the  data  transfer.  In  this  way,  slave  data  can  be

In  this  configuration,  during  idle  periods:

to  enter  the  MISO  input  line  of  the  host.  Enable  the  host's  MOSI,  and  after  1/2  SCK  cycle,  the  valid  data  of  the  host  will  be  transmitted  to  the  MOSI  pin.  due  to  the  Lord

When  CPOL=1  and  CPHA=0,  the  signal  sequence  of  single  frame  and  continuous  frame  transmission  in  SPI  format  is  shown  in  the  figure  below.

•  CLK  signal  is  forced  low.

Both  machine  and  slave  data  are  set,  so  after  another  1/2  SCK  cycle,  the  SCK  master  clock  pin  will  become  high.  At  this  time,  capture  on  the  rising  edge  of  the  SCK  signal

•  CS  is  forced  high  (CSFL=0).

data  and  propagates  data  on  the  falling  edge  of  the  SCK  signal.  When  sending  a  single  word,  after  all  bits  of  the  data  word  have  been  transmitted,  one  SCK  cycle  after  the  last  bit  has  been  captured

•  MOSI/MISO  is  high-impedance  when  idle.

During  this  period,  the  CS  line  will  return  to  its  idle  high  state  if  CSFL=0.  When  CSFL=1,  the  CS  line  will  remain  low.

•  CLK  signal  is  forced  low.

When  CPOL  =  0  and  CPHA  =  1,  the  transmission  signal  sequence  of  SPI  format  is  shown  in  the  figure  below,  including  single  frame  and  continuous  frame  transmission.

If  the  SPI  is  enabled  and  there  is  valid  data  in  the  transmit  FIFO,  the  CS  master  signal  is  driven  low  to  indicate  the  start  of  the  data  transfer.  Enable  host's  MOSI  tube

foot.  After  another  1/2  SCK  cycle,  valid  data  from  both  master  and  slave  will  be  enabled  on  their  respective  lines.  At  the  same  time,  SCK  is  enabled  on  a  rising  edge  transition.

One  SCK  cycle  after  the  latter  bit,  the  CS  line  returns  to  its  idle  high  state  if  CSFL=0.  When  CSFL=1,  the  CS  line  will  remain  low.

•  MOSI/MISO  is  high-impedance  when  idle.
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Figure  10-3  SPI  under  CPOL  =  1  and  CPHA  =  0  (a)  single  frame  and  (b)  continuous  frame  transmission
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SPI  format  when  CPOL  =  1,  CPHA  =  1

Q  

SMOKE

LSB   MSB   

LSB  MSB   

Q   

SSEL  

4  to  16  bit  

MISO   

CLK  

Data  is  acquired  and  propagated  on  the  rising  edge  of  the  SCK  signal.  When  sending  a  single  word,  after  all  bits  have  been  transmitted,  the  CS  line  is  switched  on  one  SCK  cycle  after  the  last  bit  is  captured.

•  CLK  signal  is  forced  high.

When  CPOL  =  1  and  CPHA  =  1,  the  transmission  signal  sequence  of  SPI  format  is  shown  in  the  figure  below,  including  single  frame  and  continuous  frame  transmission.

and  slave  data  are  set,  so  after  1/2  SCK  cycle,  the  SCK  master  clock  pin  will  go  low.  This  means  that,  on  the  falling  edge  of  the  SCK  signal,  the

In  this  configuration,  during  idle  periods:

Transmitted  to  the  host's  MISO  line.  Enables  the  host's  MOSI  pin.  After  1/2  SCK  cycle,  valid  master  data  will  be  transferred  to  MOSI  line.  due  to  the  host

•  MOSI/MISO  is  high-impedance  when  idle.

If  SPI  is  enabled  and  there  is  valid  data  in  the  transmit  FIFO,  the  CS  master  signal  is  driven  low  to  indicate  the  start  of  the  data  transfer,  which  causes  the  slave  data  to

Will  return  to  its  idle  high  state  if  CSFL  =  0.  When  CSFL=1,  the  CS  line  will  remain  low.

•  CS  is  forced  high  (CSFL=0).

Q  

MSB   

LSB  

4  to  16  bit  

MSB   

LSB  

4  to  16  bit  

b.  Continuous  transfer  with  CPOL  =  1  and  CPHA  =  0  

MISO   

LSB  

MSB   

MSB   LSB   

CLK  

4  to  16  bit  

LSB   

Q  

a.  Single  transfer  with  CPOL  =  1  and  CPHA  =  0  

SSEL  

Q  MSB   LSB   

SMOKE

MSB   
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Once  the  bottom  end  of  the  transmit  FIFO  contains  data,  FS  goes  high  for  one  CLK  cycle.  The  value  to  be  transmitted  is  also  transferred  from  the  transmit  FIFO  to  the  transmit  logic

•  CS  is  forced  high  (CSFL=0).

Figure  10-5  4-wire  synchronous  serial  frame  format:  a)  single  frame  and  b)  continuous/back-to-back  2  frame  transmission

serial  shift  register.  On  the  next  rising  edge  of  CLK,  the  MSB  of  the  4-bit  to  16-bit  data  frame  is  clocked  out  on  the  DX  pin.  Likewise,  the  MSB  of  received  data  is  determined  by  the  chip

•  MOSI/MISO  is  high-impedance  when  idle.

External  serial  slave  transfers  to  the  DR  pin.  On  each  falling  edge  of  CLK,  the  SPI  and  off-chip  serial  slaves  place  individual  data  bits  into  their  serial  shifters.  LSB  locked

If  the  SPI  is  enabled  and  there  is  valid  data  in  the  transmit  FIFO,  the  CS  master  signal  is  driven  low  to  indicate  the  start  of  the  data  transfer.  Enable  MOSI  for  the  host.

After  being  stored,  the  received  data  is  transferred  from  the  serial  shifter  to  the  receive  FIFO  on  the  first  rising  edge  of  CLK.

After  another  1/2  SCK  cycle,  both  master  and  slave  data  will  be  enabled  on  their  respective  lines.  At  the  same  time,  SCK  is  enabled  on  a  falling  edge  transition.  Then,  in  SCK

Data  is  captured  on  the  rising  edge  of  the  signal  and  propagated  on  the  falling  edge  of  the  SCK  signal.  When  sending  a  single  word,  after  all  bits  have  been  transmitted,  one  after  the  last  bit  has  been  captured

During  the  SCK  cycle,  the  CS  line  returns  to  its  idle  high  state  if  CSFL  =  0.  When  CSFL=1,  the  CS  line  will  remain  low.

The  figure  below  shows  the  4-wire  synchronous  serial  frame  format  supported  by  the  extended  SPI  module.

In  this  configuration,  during  idle  periods:

For  a  device  configured  as  a  master  in  this  mode,  CLK  and  FS  are  forced  low  and  the  transmit  data  line  DX  is  high  impedance  whenever  the  extended  SPI  is  idle.  one

•  CLK  signal  is  forced  high.

ME32S003AF6P7

FS  

MSB   

DX/DR  

LSB   MSB   

MSB   

LSB  

LSB  

4  to  16  bit  

4  to  16  bit  

a.  Single  frame  transfer  

FS  

4  to  16  bit  

CLK  

DX/DR  

CLK  

b.  Continuous/back-to-back  frames  transfer  

10.4.2  SSI  frame  data  format
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Machine Translated by Google



2  

type

Table  11-1:  I2C  bus  pin  description

I  

pin

input  Output

C  serial  clock

C  serial  data

www.mesilicon.com   

I  

SDA   

93  

SCL   input  Output

Table  11-2:  List  of  registers  (base  address  0x4001  0000)

name

Chart  11-1  I2C  bus  application  block  diagram

describe

Read  and  write  offset  address  description initial  value

•  Support  two-way  data  transmission  in  slave  mode

C  master-slave  working  mode

I  

•  Serial  clock  synchronization  enables  devices  with  different  transfer  rates  to  communicate  over  a  single  serial  bus

•  Programmable  to  clock  frequency  to  support  different  I

2  •  I  

•  Compatible  with  standard  I

•  Can  be  set  to  up  to  4  different  slave  addresses

C  data  transfer  rate

C  is  a  two-wire  serial  communication  interface,  which  can  support  two  modes  of  communication,  master  and  slave.  The  main  functions  are  as  follows:

•  Support  up  to  1MH  (master  mode)  and  100KHz  (slave  mode)  rate

C  bus  available  for  test  and  diagnostics

OTHER  I  

Compatible   
DEVICE  

C  

ME32S030xxx  
ME32S030xxx   

OTHER   

ME32S003AF6P7

2  

2  

2  

2  

11.2  Pin  description

11.1  Overview

11.3  Register  Description

2  

2  

2  

11  I  C  

pull-up  
resistor  

Compatible  I  C  bus  

pull-up  
resistor  

SDA  SCL  

SCL  

SDA  
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I  

R/W   

0x00C   

I  

0x00

machine  mode.

I  

CONCLR  WO   

I  

C  interface  operation,  not  used  for  host

C  Slave  Address  Mask  Register  0.  This  mask  register  works  with  ADR0  to  determine  address  matching.

C  Slave  Address  Register  0.  Contains  7-bit  slave  address  for  I  in  slave  mode

I  

0   

4   

MASK0

R/W   

send/receive  flag

WHICH

R/W   

describe

R/W   

R/W   

0x00

R/W   

C  Slave  Address  Register  2.  Contains  7-bit  slave  address  for  I  in  slave  mode

0x00

STA

0x0   

next  step  of  the  line.

THAT

I  

I  

0x0  

bit

BUFFER   

-   

0x00

C  interface  enable

I  

C  Controls  the  clear  register.  When  writing  a  1  to  a  bit  of  this  register,  the  I

machine  mode.

I  

0x0  

ADR3

2   

C  Slave  Address  Register  1.  Contains  7-bit  slave  address  for  I  in  slave  mode

MASK2

www.mesilicon.com  

master/slave  logo

0x030   

0x000   

High  time  of  C  clock.

0x00

AND

ASSEMBLY  R/W

C  interrupt  flag

0x00

C  interface  operation,  not  used  for  host

0x04  

I  

C  Slave  Address  Register  3.  Contains  7-bit  slave  address  for  I  in  slave  mode

C  Slave  Address  Mask  Register  3.  This  mask  register  works  with  ADR0  to  determine  address  matching.

0x0  

5   

machine  mode. .

MASK1   

1   

0x008

94   

TXX

R/W   

0x00

0x01C  Reserved

0x0   

0x00

I  

0x00

0x004   

31:7   

3   

MASK3

0x038

declare  answer  flag

R/W   

R/W   

0  is  invalid.

stop  sign

C  Slave  Address  Mask  Register  1.  This  mask  register  works  with  ADR0  to  determine  address  matching.

0x018   

RO   

reserve

I  

STAT   

I2CEN

0x02C  Data  buffer  register.  After  receiving  9  bits  (8-bit  data  and  ACK  or  NACK)  from  the  bus  each  time,  DAT

C  Data  Register.  During  master/slave  transmit  mode,  the  data  to  be  transmitted  is  written  to  this  register.  In  master/slave  receiver  mode

0  to  I

0x0   

0x028   

The  corresponding  bit  of  the  C  control  register  has  no  effect.

6   

0x010  Duty  cycle  register  upper  half  word.  decision  I

C  interface  operation,  not  used  for  host

machine  mode.

MASL

0x034   

ADR2

SCLH   

C  Control  set  register.  When  a  1  is  written  to  a  bit  of  this  register,  the  I

I  

WHAT

0x014  Duty  cycle  register  lower  half  word.  decision  I

DATA_   

0x1F   

0x00

name

R/W   

ADR1

ADR0

AA   

0x024   

0x03C   

R/W   

0x04  

initial  value

C  status  register.  in  I

The  corresponding  bit  in  the  C  control  register  is  cleared.  Write

0x0   

Form  11-3:  I

0x0   

Received  data  can  be  read  from  this  register  during  the  format.

C  interface  operation,  not  used  for  host

0x00

I  

C  Control  Set  Register  (CONSET)  Description

RO   

0x00

SCLL   

The  corresponding  bit  in  the  C  control  register  is  set.  Write

start  flag

C  Slave  Address  Mask  Register  2.  This  mask  register  works  with  ADR0  to  determine  address  matching.

During  C  operation,  this  register  provides  detailed  status  codes,  allowing  software  to  determine  the  need  to  perform

Low  time  of  C  clock.

2  
11.3.1  I  

The  contents  of  the  upper  8  bits  of  the  bit  register  are  automatically  transferred  to  the  DATA_BUFFER.

0x020   

ME32S003AF6P7

-

-

Operation  of  the  C  interface.  Writing  a  1  to  a  bit  in  this  register  causes  the  I

TXRX:  send/receive  flag

The  corresponding  bit  in  the  C  control  register  is  set.  Writing  0  has  no  effect.

C  interface  works  in  sending  mode

The  CONSET  register  controls  the  I

•  When  TXRX  is  set  to  1,  I

C  Control  Set  Register

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  

2  
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When  the  C  interface  is  not  in  master  mode,  it  enters  master  mode,  detects  the  bus,  and  generates  a  START  condition  when  the  bus  is  free.  If  the  bus  is  busy,

•  When  MASL  is  0,  I

I2CEN:  I C  interface  enable

,  to  I

A  no-acknowledge  signal  (SDA  is  high)  will  be  returned  when  this  happens:

•  This  bit  is  set  when  the  I2C  state  changes.  When  SI  is  asserted,  the  serial  clock  low  duration  on  the  SCL  line  is  extended  and  the  serial  transfer  is  aborted.  When  SCL  is

•  When  this  bit  is  set,  the  I

MASL:  master/slave  flag

•  When  AA  is  set  to  1,  an  answer  signal  will  be  returned  (SDA  line  is  low  level)  when  any  of  the  following  conditions  occurs  within  the  answer  clock  pulse  of  the  SCL  line:

is  1  and  I

The  C  interface  is  disabled.

model.  The  STO  flag  is  automatically  cleared  by  hardware.

2.  A  data  byte  is  received  while  the  I2C  interface  is  in  slave  receive  mode.

2.  A  data  byte  is  received  while  the  I2C  interface  is  in  master  receive  mode.

C  interface  works  in  receive  mode

STO:  stop  sign

The  C  interface  enters  master  mode  and  sends  a  START  condition,  or  if  already  in  master  mode,  sends  a  repeated  START  condition.  When  STA

starting  conditions.  If  the  I2C  interface  is  in  slave  mode,  an  internal  stop  condition  is  generated  but  not  sent  on  the  bus.

when  I

mode  and  data  has  been  sent  or  received,  it  sends  a  repeated  START  condition.  STA  can  be  asserted  at  any  time,  including  when  the  I2C  interface  is  in  addressable  slave  mode.  STA  

can  be  cleared  by  writing  a  1  to  the  STAC  bit  in  the  CONCLR  register.  When  STA  is  0,  no  START  condition  or

The  C  interface  is  enabled.  The  I2CEN  bit  can  be  cleared  by  writing  a  1  to  the  I2CENC  bit  in  the  CONCLR  register.  When  I2CEN  is  0

C  bus,  because  when  I2CEN  is  reset,  I

•  The  AA  bit  can  be  cleared  by  writing  1  to  the  AAC  bit  in  the  CONCLR  register.  When  the  AA  bit  is  0,  the  following  occurs  during  the  acknowledge  clock  pulse  on  the  SCL  line

C  interface  works  in  host  mode

C  bus  state  lost.  The  AA  logo  should  be  used  instead.

It  then  waits  for  a  STOP  condition  (which  will  release  the  bus)  and  sends  a  START  condition  after  a  delay  of  half  an  internal  clock  generator  cycle.  When  I

recovery.  In  this  case  no  STOP  condition  is  sent  to  the  bus.  The  hardware  behaves  as  if  it  received  a  STOP  condition  and  switches  to  the  "unaddressable"  slave  receiving

C  interface  works  in  slave  mode

1.  A  data  byte  is  received  while  the  I2C  interface  is  in  master  receive  mode.

•  When  I2CEN  is  1,  I

on  temporary  release  I

STA:  start  flag

AA:  Acknowledgment  flag

•  When  TXRX  is  0,  I

SI:  interrupt  flag

The  C  interface  is  already  in  the  host

Repeat  the  starting  conditions.  When  both  STA  and  STO  are  set,  if  the  interface  is  in  master  mode,  a  stop  condition  is  sent  to  the  I2C  bus  followed  by  a

•  When  MASL  is  set  to  1,  I

1.  The  address  in  the  slave  address  register  is  received.

When  high,  it  is  not  affected  by  the  state  of  the  SI  flag.  SI  must  be  reset  by  software  by  writing  1  to  the  SIC  bit  in  the  CONCLR  register.

•  When  I2CEN  is  0,  the  SDA  and  SCL  input  signals  are  ignored,  the  I2C  block  is  in  the  “not  addressable”  slave  state,  and  the  STO  bit  is  forced  to  0.  I2CEN  does  not  apply

•  Setting  this  bit  causes  the  I2C  interface  to  send  a  STOP  condition  in  master  mode,  or  to  recover  from  an  error  condition  in  slave  mode.  When  STO=1  in  master  mode,  C  bus  sends  stop  

condition.  STO  is  automatically  cleared  when  the  bus  detects  a  STOP  condition.  In  slave  mode,  set  the  STO  bit  to  reset  the  error  state

3.  A  data  byte  is  received  while  the  I2C  interface  is  in  slave  receive  mode.

ME32S003AF6P7

•  The  slave  address  has  been  matched.  Writing  CONCLR  SLAADDRC  bit  1  clears  this  bit.
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C  slave  address  register  0~3

C  status  register

C  high  level  duty  cycle  register

C  low  level  duty  cycle  register

C  data  register

11.3.4  I  

ME32S003AF6P7

2  

2  2  

2  

2  

2  

2  

2  

2  

Only  available  when  the  C  interface  is  set  to  slave  mode.  In  master  mode,  this  register  has  no  effect.

This  register  contains  the  data  to  be  transmitted  or  the  data  just  received.  When  the  SI  bit  is  set,  the  CPU  can  read/write  this  register  only  when  it  is  not  byte-shifted

each  I The  C  status  register  reflects  the  corresponding  I

operate.  The  data  in  DAT  remains  unchanged  as  long  as  the  SI  bit  is  set.  Data  in  DAT  is  always  shifted  from  right  to  left:  the  first  bit  to  be  transmitted  is  the  MSB  (bit  7),  followed  by

After  a  byte  is  received,  the  first  bit  of  the  received  data  is  placed  in  the  MSB  of  DAT.

The  case  of  the  C  interface.  The  I2C  status  register  is  read-only.

4  registers  can  be  read/written  only  on  the  I

0x0004  

7:0   

C's  actual  state  information.  Refer  to  Form  11-14~Form  11-17.

bit

Form  11-7:  I

2  
11.3.3  I  

8   

initial  value

SCL  high  level  period  selection

-  

0  

initial  value

name

2  
11.3.6  I  

-  

bit  name

C  Data  Register  (DAT)  Description

www.mesilicon.com  

initial  value

31:  16   

describe

initial  value

describe

SLVTXBUFEMPTY  Slave  transmit  buffer  is  empty.  Writing  to  the  data  register  (offset  address:  0x08)  automatically  clears  this  bit.

Form  11-8:  I

31:  8

31:  11   

SCLL   

describe

reserve

-   

This  register  holds  the  data  value  received  or  to  be  transmitted

-  

-   

Form  11-6:  I

0x1F   STATUS   

15:0   

reserve

SLVRXBUFFULL  Slave  receive  buffer  full.  Reading  the  data  register  (offset  address:  0x08)  automatically  clears  this  bit.

bit  name

2  
11.3.2  I  

C  Slave  Address  Register  0~3  (ADR0/ADR1/ADR2/ADR3)  Description

C  Slave  Low  Duty  Cycle  Register  (SCLL)  Description

10   

reserve

0x00

describe

0  

96   

7:1   

6:0   

SCL  low  level  period  selection

name

I  in  slave  mode

THAT

31:  8   

15:0   

bit

-   

ADDR   

Form  11-5:  I

initial  value

0x0004  

SCLH   

0  

DATA   

SLVADDMATCH  Slave  address  matched.  Writing  CONCLR  SLAADDRC  bit  1  clears  this  bit.

Table  11-4:  I2C  Status  Register  (STAT)  Description

2  
11.3.5  I  

bit  name

2  

9   

0   

C  Master  Mode  High  Duty  Cycle  Register  (SCLH)  Description

reserve

0   

reserve

0  

describe

C  device  address

The  domain  passes  the  I

-
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8   

THAT

Software  must  set  registers  SCLH  and  SCLL  to  select  the  proper  data  rate  and  duty  cycle.  SCLH  defines  the  number  of  cycles  of  I2C_PCLK  during  SCL  high  level,  SCLL

bit  name initial  value

reserve

Start  flag  clear  bit.  Writing  a  1  clears  the  STA  bit  of  I2CONSET.  Writing  0  has  no  effect.

0   

31:  16   

-   

C  Mask  Register  (MASK0/MASK1/MASK2/MASK3)  Description

name

C  Slave  address  match  clear  bit.  Write  1  to  clear.  Writing  0  has  no  effect.

0  

Form  11-11:  I

-   

-   

I2CENC   

2C

Master/slave  select  clear  bit.  Writing  a  1  clears  the  MASL  bit  of  I2CONSET.  Writing  0  has  no  effect. .

DATA   

7   

bit

THAT

bit  name

C  interface  enable  clear  bit.  Writing  a  1  clears  the  I2CEN  bit  of  I2CONSET.  Writing  0  has  no  effect.

mask  bit

97  

2  
11.3.8  I  

THAT

4   

Note:

7:1   

C  data  buffer  register  (DATA_BUFFER)  description

SLAADDRC  I  

SIC   

reserve.

2   

0   

BE

Transmit/receive  selection  clear  bit.  Writing  a  1  clears  the  TXRX  bit  of  I2CONSET.  Writing  0  has  no  effect. .

=  I2C_PCLK/(SCLH  +  SCLL)  

reserve

I  

0x00

TXX

Table  11-9:  I2C  Control  Clear  Register  (CONCLR)  Description

Form  11-10:  I

0   

-  

reserve.

This  register  holds  the  content  of  the  upper  8  bits  in  the  DAT  data  register

6   

2  
11.3.7  I  

www.mesilicon.com   

-  

Interrupt  clear  bit.  Writing  a  1  clears  the  SI  bit  of  I2CONSET.  Writing  0  has  no  effect.

0   

0   

initial  value

0   

31:  8   

AAC   

1   

31:  9   

-   

describe

Defines  the  number  of  I2C_PCLK  cycles  during  SCL  low.  The  frequency  is  given  by  the  following  formula  (I2C_PCLK  is  the  frequency  of  the  peripheral  bus  APB):

describe

describe

0  

reserve

initial  value

-  

-   

0   

Acknowledgment  asserts  clear  bit.  Writing  a  1  clears  the  AA  bit  of  I2CONSET.  Writing  0  has  no  effect.

MASK   

-   

7:0   

reserve.

MASL

0   

2  2  

ME32S003AF6P7

Causes  the  corresponding  bit  of  the  received  address  to  be  automatically  compared.  That  is,  the  masked  bits  in  the  ADRn  register  are  not  considered  when  determining  an  address  match.  At  reset,  all  mask  register  bits

The  CONCLR  register  controls  the  clearing  of  bits  in  the  CON  register,  which  controls  the  I C  control  register

Each  of  the  4  mask  registers  contains  7  valid  bits  (7:1).  When  comparing  with  the  ADRn  register  associated  with  the  mask  register,  a  '1'  in  any  of  these  registers  will

cleared.

The  corresponding  bit  in  is  cleared.  Writing  0  has  no  effect.

Operation  of  the  C  interface.  Writing  a  1  to  a  bit  in  this  register  causes  the  I

3

5

C  Control  Clear  Register

11.3.9  I2C  mask  register  0~3

C  data  buffer  register

bit  rate

2  

2  

2  

2  
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31:  8   

0   

7   bit

I2CEN

0   

1   

5   1   

value

3   

0   0   

TXX

0   

Table  11-12:  I2C  CONSET  register  configuration  for  master  transmit  mode

WHAT

Figure  11-2  The  format  of  the  host  sending  mode

4   6   

MASL

www.mesilicon.com  

name AND AA   

reserve.

-   STA

2   

98   

1  1   

0  

11.4.1  Host  sending  mode

ME32S003AF6P7

2  

2  2  

2  

2  

2  

2  

-

-

C  operation11.4  I  

The  C  bus  can  work  in  both  master  and  slave  modes.  In  slave  mode,  the  I

Set  to  1  to  select  transmit  mode.  I2CEN  must  be  set  to  1  to  enable  the  I2C  function.  If  the  AA  bit  is  0,  the  I

The  C  interface  will  enter  master  transmit  mode.  Once  the  bus  is  free,  the  I

The  C  hardware  monitors  the  bus  for  4  defined  slaves  at  all  times

2  

Acknowledges  to  any  address,  therefore  cannot  enter  slave  mode.  STA,  STO  and  SI  bits  must  be  0.  By  writing  a  1  to  the  SIC  bit  in  the  CONCLR  register  to

condition.  After  a  START  condition  is  sent,  the  SI  bit  is  set  and  the  status  code  in  the  STAT  register  is  0x01.  This  status  code  boots  the  status  service  routine,  which  sets  the  slave  address  and  write

Clear  the  SI  bit.  The  STA  bit  should  be  cleared  after  writing  the  slave  address.  STA,  STO  and  SI  bits  must  be  0.  The  SI  bit  can  be  cleared  by  writing  a  1  to  SIC  in  the  CONCLR  register.  The  STA  bit  should  be  cleared  after  writing  the  

slave  address.

When  the  slave  address  and  R/W  bit  have  been  sent  and  the  acknowledge  bit  has  been  received,  the  SI  bit  is  set  again,  at  which  point  the  possible  states  in  master  mode  are  0x0b,  0x4b  or  0x14.  ginseng

The  operand  bit  is  loaded  into  the  DAT  register,  then  the  SI  bit  is  cleared.  SI  is  cleared  by  writing  a  1  to  the  SIC  bit  in  the  CONCLR  register.

Follow  Form  11-14  through  Form  11-17.

address.  If  the  address  is  detected,  an  interrupt  request  will  be  issued.  If  the  controller  is  set  to  host  mode,  the  I

The  first  byte  transmitted  contains  the  slave  address  (7  bits)  and  the  data  direction  bit  of  the  receiving  device.  In  this  mode,  the  data  direction  bit  (R/W)  should  be  0,  indicating  a  write  operation.  The  first  byte  sent  contains  the  slave  

address  and  the  write  operation  bit.  Send  8  bits  of  data  at  a  time.  After  each  byte  is  sent,  an  acknowledge  bit  is  received.  output  start  and  stop  C  logic  will  send  the  start

Machine  communication  will  not  be  interrupted.

Giving  I

In  this  mode,  data  is  sent  from  the  master  to  the  slave.  The  CONSET  register  must  be  initialized  before  entering  Master  Transmitter  mode.  MASL  is  set  to  1  to  select  as  the  master,  the  TXRX  C  interface  will  not

The  C  hardware  will  enter  the  host  mode  only  when  it  detects  that  the  bus  is  idle,  from

As  with  C  applications,  I

The  STOP  condition  indicates  the  start  and  end  of  the  serial  transfer.  When  the  transfer  sets  the  STA  bit,  the  I

from  Master  to  Slave  

DATA   

from  Slave  to  Master  

A   DATA   

n  bytes  data  transmitted  

P  

A  =  Acknowledge  (SDA  low)  

S   SLAVE  ADDRESS  RW=0   

A#  =  Not  acknowledge  (SDA  high)  

A/A#   

S  =  START  condition  

P  =  STOP  condition  

A   
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Chart  11-3  Flow  chart  of  host  sending  mode
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n

When  C  needs  to  acknowledge  a  received  byte,  it  needs  to  set  the  AA  bit  accordingly  before  clearing  the  SI  bit  and  starting  to  read  the  byte.  When  I

C's  "Not  Acknowledged"  bit  to

set)  or  a  repeated  START  condition  (STA  bit  set).  Then  the  SI  bit  is  cleared  to  start  the  requested  operation.

In  master  receive  mode,  the  data  bytes  received  by  the  master  come  from  the  slave.  The  transmission  is  initiated  as  in  the  master  receive  mode.  After  sending  the  start  condition,  the  interrupt  

service  routine  must  load  the  slave  address  and  data  direction  bit  (SLA+R)  into  DAT.  The  SI  bit  in  CON  must  be  cleared  before  the  serial  transfer  can  continue.  When  the  slave  address  and  data  

direction  bits  have  been  sent  and  an  acknowledge  bit  has  been  received,  the  serial  interrupt  flag  (SI)  is  set  again,  and  a  series  of  different  status  codes  are  possible  in  STAT.  It  is  0x0b,  0x4b,  or  

0x1d.  in  master  mode,  and  0x68,  0x78  or  0xB0  in  slave  mode  (AA  =  1).  The  action  for  each  status  code  is  detailed  in  Table  11-16.  when

This  allows  the  master  to  indicate  to  the  slave  that  the  read  sequence  is  complete  and  it  needs  to  issue  a  stop  or  repeat  start  command.  A  stop  (STO  bit

I  

When  reading  a  byte,  the  AA  bit  needs  to  be  cleared  before  clearing  the  SI  bit  and  starting  the  read  byte.  The  last  byte  received  is  always  followed  by  an  I

C  needs  to  unacknowledge  a  received

11.4.2  Host  Receive  Mode

successful  

transmission   

to  a  Slave   

0BH

SLA   

This  number  (contained  in  STAT)  corresponds  to  a  defined  state  of  the  I2C  bus  

Acknowledge   
received  after  a   

P  

01H

S   

next  transfer   

started  with  a   

R  

from  Master  to  Slave  

Acknowledge   
received  after   

the  Slave   

address  

Data  exchange

S   

WA

to  Master  

receive  

mode,  

entry  

DATA  A  any  number  of  data  bytes  and  their  associated  Acknowledge  bits  

Not   

A  A   

In

01H

Not  

A#  P  

54h

14H  

Receiver  

A#  P   

from  Slave  to  Master  

Repeated  Start   
condition  

SLA   

4BH

=  MR  

DATA   

2  2  

2  
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A#   P  S   

from  Master  to  Slave  

n  bytes  data  received  

A  =  Acknowledge  (SDA  low)  

SLAVE  ADDRESS  RW=1   A   

A#  =  Not  acknowledge  (SDA  high)  

S  =  START  condition  

DATA   

P  =  STOP  condition  

A   DATA   

from  Slave  to  Master  

row  write  operation  and  write  the  I C  Control  Set  Register  (CONSET).

In  slave  receive  mode,  data  bytes  are  received  from  the  master.  To  initiate  slave  receive  mode,  program  any  of  the  slave  address  registers  (ADR0-3)  and  slave  mask  registers  (MASK0-3)

ME32S003AF6P7

11.4.3  Slave  receiver  mode

bit

=  MT  

from  Slave  to  Master  

01H

MR  

SLA   

R   

next  transfer   

started  with  a   

n   

S   

1DH

21H  22H

DATA   

Not  

to  Master  

transmit  

mode,  

entry  

In

S   

A#  P  

from  Master  to  Slave  

R  

successful  

transmission   to  

a  Slave   

transmitter  

0BH

DATA  A  any  number  of  data  bytes  and  their  associated  Acknowledge  bits  

1DH

SLA   

A#  P   

this  number  (contained  in  STAT)  corresponds  to  a  defined  state  of  the  I2C  bus  

Repeated  Start   
condition  

A   

4BH

DATA  

Acknowledge   
received  after   

the  Slave   address  

2  

100   

Chart  11-4  The  format  of  host  receiving  mode

Form  11-13:  I

4   6   0   1   5   7   
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2   

Chart  11-5  Host  Receive  Mode  Flowchart

C  CONSET  register  configures  for  slave  receive  mode

3   

2  
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MASL  bit  must  be  0,  and  I2CEN  must  be  set  to  enable  I2C  function.  The  AA  bit  must  be  set  to  acknowledge  its  own  slave  address.  STA,  STO  and  SI  bits  are  cleared  to  0.

After  initializing  ADR  and  CONSET,  I The  C  interface  starts  waiting  until  it  is  addressed  by  its  own  slave.  If  the  direction  bit  is  0  (W),  enter  slave  receive  mode.  If  the  

direction  bit  is  1  (R),  enter  slave  transmit  mode.  After  the  address  and  direction  bits  are  received,  the  SI  bit  is  set  and  a  valid  status  code  can  be  read  from  the  status  register  (STAT).  close

Refer  to  Table  11-17  for  status  code  and  operation.

ME32S003AF6P7

-

n

SLAVE  ADDRESS  RW=0   A   

A#  =  Not  acknowledge  (SDA  high)  

DATA   

S  =  START  condition  

A   

P  =  STOP  condition  

A/A#   DATA   

from  Slave  to  Master  

P/Sr

Sr  =  Repeated  START  condition  

n  bytes  data  received  

S   

from  Master  to  Slave  A  =  Acknowledge  (SDA  low)  

2  

AA   MASLname -   

0  

TXX

1   value

www.mesilicon.com   101  

I2CEN

0   

Chart  11-6  Format  in  slave  receiving  mode

0   

STA

0   

WHAT AND

1   0   

DATA  A  any  number  of  data  bytes  and  their  associated  Acknowledge  bits  

last  data  byte  is   

01H

WA

DATA   DATA  

A   

Last  data  byte   
received  is  Not   

reception  of  the   own  
Slave   address  and  

one   or  more  Data   

bytes  all  are   

acknowledged  

0AH   

AA#   

P  OR  S  BY

AA   

GENERAL  CALL  W  A   

acknowledged  

SLA  

1DH

1DH

13H

from  Slave  to  Master  

13H

reception  of  the   

13H

A   

DATA   

Not  acknowledged  

this  number  (contained  in  STAT)  corresponds  to  a  defined  state  of  the  I2C  bus  

P  OR  S  BY

AA#  P  OR  S  BY

DATA  

A   

from  Master  to  Slave  

0AH   

P  OR  S  BY

13H

13H

13H

S   

General  Call   

address  and  one   or  

more  Data   bytes  
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11.4.4  Slave  Transmitter  Mode

11.4.5  Simplified  process  of  slave  receiving  and  sending

ME32S003AF6P7

2  

2  2  

2  

2  

2  

2  

2  

from  Slave  to  Master  

A#   P  S   

from  Master  to  Slave  

n  bytes  data  received  

A  =  Acknowledge  (SDA  low)  

SLAVE  ADDRESS  RW=1   A   

A#  =  Not  acknowledge  (SDA  high)  

DATA   

S  =  START  condition  

P  =  STOP  condition  

A   DATA   

C's  status  code,

C  can  act  as  master/slave.  in  the  slave

for  i

The  C  hardware  looks  up  its  own  slave  address.  If  one  of  these  addresses  is  detected,  an  interrupt  is  requested.  If  the  microcontroller  wants  to  become  the  bus  master,  it  enters  the  master  mode

After  C,  deposit  and  send

Data,  when  the  data  is  read  by  the  host,  the  SLVTXBUFEMPTY  flag  is  set  to  1  and  an  interrupt  is  generated,  and  the  user  needs  to  fill  in  the  next  data  to  be  sent.  interrupt  service  process

The  first  byte  is  received  and  processed  in  the  same  way  as  in  slave  receive  mode.  However,  in  this  mode,  the  direction  bit  is  1,  indicating  a  read  operation.  Send  serial  data  via  SDA,

The  picture  is  as  follows:

Serial  clock  input  via  SCL.  The  START  and  STOP  conditions  are  considered  the  beginning  and  end  of  the  serial  transfer,  respectively.  In  certain  applications,  I

The  initialization  of  the  C  slave  is  the  same  as  above.  IJust  look  at  the  SLVADDMATCH,  SLVRXBUFFULL  and  SLVTXBUFEMPTY  flags  in  the  status  register.  I

mode,  I

The  SLVRXBUFFULL  flag  will  be  set  to  1  and  an  interrupt  will  be  generated,  and  it  will  be  automatically  cleared  to  zero  after  the  buffer  data  is  read.  To  send  data,  the  user  needs  to  start  the  I

C  slave  receives  and  sends,  ME32S003  also  provides  a  set  of  simplified  status  flags  to  realize  I

After  starting,  wait  for  the  host  communication  request.  When  the  slave  receives  an  address  matching  its  own,  the  SLVADDMATCH  status  is  set  and  an  interrupt  is  raised.  When  data  is  received  from  the  host,  the

C  receiving  and  sending.  This  method  does  not  need  to  look  at  the  I

Before  the  mode,  the  hardware  will  wait  until  the  bus  is  free,  so  as  not  to  interrupt  the  possible  slave  operation.

C  slave  start

Chart  11-8  Format  in  slave  sending  mode

Chart  11-7  Slave  receiving  mode  using  status  code  control  flow  chart

Chart  11-9  Slave  sending  mode  using  status  code  control  flow  chart
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n   

AA#   

reception  of  the   own  

Slave   address  and  

one   or  more  Data   
P  OR  S  BY

this  number  (contained  in  STAT)  corresponds  to  a  defined  state  of  the  I2C  bus  

S   

bytes  all  are   

acknowledged  

R   SLA  

4AH   1CH  

A   

5CH

DATA   

from  Master  to  Slave  

A   

from  Slave  to  Master  

DATA   

DATA  A  any  number  of  data  bytes  and  their  associated  Acknowledge  bits  
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X  will  send  data  bytes  and  receive  ACK  bits.

0   

0x01   

1   

1   

No  DAT  operation  1

X  will  send  SLA+W;  receive  ACK  bit.

1   

0x0b   

0   

1   

0   

X  will  send  repeated  start  conditions.

No  DAT  operation  0

1   

0x4b

X  will  send  a  STOP  condition  followed  by  a  START  condition;  the  STO  flag  will

X   

X   

Load  data  byte  0

reset.

1   

Load  SLA+R;

Status  Code  I2C  Bus  and  Hardware  Status  Application  Software  Response

1   

0x14   

0   

1   

0   

0   

A  start  condition  has  been  sent.

1   

1   

X  will  send  data  bytes  and  receive  ACK  bits.

No  DAT  operation  1

0   

No  DAT  operation  1

X  will  send  SLA+R;  I2C  will  switch  to  master  receive  mode.

except  STA

X  will  send  a  STOP  condition;  the  STO  flag  will  reset.

Receive  ACK.

A  repeated  start  condition  has  been  sent.  Load  SLA+W  or  X

0   

1   

1   

STA  TXRX  STO  SI  AA

Data  in  sent  DAT  loaded  data  byte  0

Receive  non-ACK.

X  will  send  a  STOP  condition  followed  by  a  START  condition;  the  STO  flag  will

0   

X  will  send  data  bytes  and  receive  ACK  bits.

0   

0   

0   

No  DAT  operation  0 0   

0   Load  data  byte  0

1   

0   

0   

X  will  send  repeated  start  conditions.

X  ditto. .

Load  SLA+W;  Clear

0   

SLA+W  Sent;  Received

No  DAT  operation  1

SLA+W  sent;  Received

0x01   

X  will  send  a  STOP  condition;  the  STO  flag  will  reset.

1   

reset.

1   

1   

write  CON

0   

0   

Clear  STA

write/read  DAT

SLVADDMATCH=1ÿ  

WHICH

Ready  to  accept/send  data

Fill  in  the  next  data  to

I2C  slave  interrupt  service  

routine

Finish

SLVRXBUFFULL=1ÿ  
Read  I2C  data  register  

DAT

SLVTXBUFEMPTY=1ÿ  

2  
C  status  details  in  the  four  operating  modes.Listed  below  are  the  I

ME32S003AF6P7

0

11.4.6  Status  Schedule

2  

Table  11-14:  Host  sending  mode

Chart  11-10  Flow  chart  of  interrupt  service  in  slave  receiving  and  sending  mode
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X   

read  data  byte

1   

No  DAT  operation  0

0  will  receive  data  byte,  return  not  ACK

0   

1   

X  will  send  repeated  start  conditions.

C  bus  and  hardware  status  application  software  response

0   

0   

reset.

0   

Load  data  byte  0

No  DAT  operation  0

write  CON

1   

1   

0   

read  data  byte

0   

read  data  byte

0x13  The  previous  addressing  used  its  own  slave

0x22   

0   

byte;  ACK  received.  No  DAT  operation  1

1  A  data  byte  will  be  received  and  an  ACK  bit  will  be  returned.

0   

status  code  I

0   

X  will  send  data  bytes  and  receive  ACK  bits.

0   

A  start  condition  has  been  sent.

0   

1   

Receive  ACK.

0   

bytes;  not  ACK  received.

write/read  DAT

0   

X   

0  will  receive  a  data  byte,  returning  a  not  ACK  bit.

X   

X  will  send  a  STOP  condition  followed  by  a  START  condition;  the  STO  flag  will

X   

A  repeated  start  condition  has  been  sent.  Load  SLA+R

1  A  data  byte  will  be  received  and  an  ACK  bit  will  be  returned.

0   

0   

0   

Has  received  its  own  SLA+W,

0  X  SLA+W  will  be  sent;  ACK  bit  will  be  received.

1   

0   

read  data  byte  X

0x1d   

0   

X  will  send  repeated  start  conditions.

0   

0x0a   

No  DAT  operation  1

1  Data  byte  will  be  received,  ACK  will  be  returned

0   

0   

write/read  DAT

0   

X  will  send  a  STOP  condition;  the  STO  flag  will  reset.

0  will  receive  a  data  byte,  returning  a  not  ACK  bit.

0   

Load  SLA+R

1   

0   

0x4b  SLA+W  sent;  received

No  DAT  operation  1

1   

STA  TXRX  STO  SI  AA

0   

1   

property  address;  received  data  word

read  data  byte

1   

1   

0  X  A  STOP  condition  will  be  sent;  the  STO  flag  will  be  reset.

No  DAT  operation  1

0   

1   

0   

The  next  steps  in  C  hardware  work

Not  ACK.

No  DAT  operation  1

No  DAT  operation  X

1   

0   

0x13  The  previous  addressing  used  itself  to  read  data  byte  0

X   

X  will  send  a  STOP  condition  followed  by  a  START  condition;  the  STO  flag  will

0   

0x5d   

write  CON

0  X  A  repeated  START  condition  will  be  sent.

1   

0   

1   

reset.

0   

1   

0  X  A  repeated  START  condition  will  be  sent.

1   

Load  SLA+W

0   

0   

No  DAT  operation  1

No  DAT  operation  0

0   

Ditto.

section;  ACK  has  been  returned.

0   

0  X   

X  will  send  a  STOP  condition;  the  STO  flag  will  reset.

1  A  data  byte  will  be  received  and  an  ACK  bit  will  be  returned.

0   

The  next  steps  in  C  hardware  work

0   

1   

1   

No  DAT  operation  1

No  DAT  operation  X

read  data  byte

0  X  Send  a  START  condition  when  the  bus  is  free.

1   

0  will  receive  a  data  byte,  returning  a  not  ACK  bit.

1   

0   

1   

0  X  A  STOP  condition  will  be  sent  followed  by  a  START  condition;  the  STO  flag  will

0x01   

0   

0   

reset.

No  DAT  operation  0

Data  in  DAT  sent

C  bus  and  hardware  status  application  software  response

0  Switches  to  non-addressable  SLV  mode;  does  not  recognize  own  SLA.

0   

status  code  I

No  DAT  operation  0

0   

0x54   

ACK  has  been  returned.

read  data  byte

0  X  will  send  SLA+W;  I2C  will  switch  to  master  send  mode.

1   

reset.

0   

1   

0  X  A  STOP  condition  will  be  sent;  the  STO  flag  will  be  reset.

0   

STA  TXRX  STO  SI  AA

X   

0   

0  X  A  STOP  condition  will  be  sent  followed  by  a  START  condition;  the  STO  flag  will

0x0b  SLA+W  has  been  sent;  Received

0

1

2  

2  

2  

2  

ME32S003AF6P7

I  

Table  11-16:  Slave  Receive  Mode

I  

Table  11-15:  Host  Receive  Mode
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0   

No  DAT  operation

0   

read  data  byte  0

0   

1  Switch  to  non-addressable  SLV  mode;  identify  own  SLA;

A  START  condition  is  sent  after  the  line  is  free.

0   

0   

0   

0x13  The  previous  addressing  used  its  own  slave

ACK  has  been  returned.

0   

section;  not  ACK  received.

mode  static  addressing,  the  received

No  DAT  operation  0

0x1C  Data  word  in  DAT  has  been  sent

0   

0   

property  address;  received  data  word

0   

0   

A  START  condition  is  sent  when  the  bus  is  free.

1  Switch  to  non-addressable  SLV  mode;  identify  own  SLA;

C  bus  and  hardware  status  application  software  response

0   

0x4a  has  received  its  own  SLA+W,

0   

0   

0   

No  DAT  operation

X  Switches  to  non-addressable  SLV  mode;  does  not  recognize  own  SLA.

0   

1  Data  byte  will  be  received,  ACK  will  be  returned

0   

0   

1   

No  DAT  operation

1   

stop  condition  or  repeated  start

No  DAT  operation

1  Data  byte  will  be  sent,  ACK  bit  returned.

read  data  byte

0   

X   

section;  not  ACK  has  been  returned.

1   

A  START  condition  is  sent  when  the  line  is  free.

0   

0  will  receive  data  byte,  return  not  ACK

1   

write/read  DAT

0   

0x5C  Data  word  in  DAT  has  been  sent

read  data  byte  X

No  DAT  operation

No  DAT  operation

No  DAT  operation  1

Section  (AA  =  0);  Received

0   

0  will  send  the  last  data  byte,  returning  an  ACK  bit.

0   

The  next  steps  in  C  hardware  work

1   

0   

section;  ACK  received.

read  data  byte  X

1   

0   

1  Switch  to  non-addressable  SLV  mode;  identify  own  SLA;

0  Switches  to  non-addressable  SLV  mode;  does  not  recognize  own  SLA.  when

0  Switches  to  non-addressable  SLV  mode;  does  not  recognize  own  SLA.  when

A  START  condition  is  sent  when  the  bus  is  free.

0   0   

0   

read  data  byte

0   

Load  data  byte  X

property  address;  received  data  word

condition.

Load  data  byte  X

ACKÿ  

0  Switches  to  non-addressable  SLV  mode;  does  not  recognize  own  SLA.

0  Switches  to  non-addressable  SLV  mode;  does  not  recognize  own  SLA.

1  Switch  to  non-addressable  SLV  mode;  identify  own  SLA;

X  Switches  to  non-addressable  SLV  mode;  does  not  recognize  own  SLA.  when0   

0   

1   

0x1d  When  using  slave  receive  or  slave  send

0x1C  Data  word  in  DAT  has  been  sent

0   

0   

0   

0  Switches  to  non-addressable  SLV  mode;  does  not  recognize  own  SLA.  when

X   

0   

2  
status  code  I

1   

0   

STA  TXRX  STO  SI  AA

0   0   

Load  data  byte  X

1   

section;  ACK  has  been  returned.

0   

X  will  send  the  data  byte  and  return  an  ACK  bit.

0   

A  START  condition  is  sent  when  the  bus  is  free.

A  START  condition  is  sent  when  the  bus  is  free.

1   

0   

1   

write  CON

C  interrupt  service  routine

13  state  service  programs  of  C  in  four  working  modes

1.  Load  ADR  with  own  slave  address.

2  •  I  

C  becomes  a  host  or  a  slave  example.

•  Support  I

This  section  gives  the  various  situations  I

•  I  after  system  reset

Initialize  I

C  initialization

C  Example  of  a  service  program  that  needs  to  be  completed.  include:

11.4.7.1  Initialization  procedure

ME32S003AF6P7

C  state  service  program

0

0

2  

Table  11-17:  Slave  Transmit  Mode

105  

2  
11.4.7  I  
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2  

2  

2  
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11.4.7.5  Status  service  program  in  unspecified  mode

Status  code:  0x01

11.4.7.4  I2C  Interrupt  Service  Routine

11.4.7.2  Start  host  sending  function

11.4.7.3  Start  host  receiving  function

2.  Establish  the  slave  address  to  which  the  data  will  be  sent  and  add  the  write  bit.

1.  Initialize  the  host  data  counter.

3.  Write  0x20  to  CONSET  to  set  the  STA  bit.

3.  Write  0x20  to  CONSET  to  set  the  STA  bit.

2.  Establish  the  slave  address  to  which  the  data  will  be  sent  and  add  the  write  bit.

4.  Set  up  the  data  to  be  sent  in  the  main  send  buffer.

C  interrupt.

4.  Set  up  the  data  to  be  sent  in  the  main  send  buffer.

5.  Build  the  main  receive  buffer.

6.  Exit.

2.  Enable  I

5.  Exit.

A  start  condition  has  been  sent.  SLA+R/W  will  be  sent  and  ACK  will  be  received.

1.  Write  the  slave  address  and  R/W  bit  to  DAT.

3.  Write  0x42  to  register  CONSET  to  set  EN  and  clear  MASL  bit  and  enable  slave  function.  For  master  functions,  write  to  register  CONSET

Determines  the  status  of  the  I2C  and  the  status  routine  that  handles  that  status.

2.  Write  0x04  to  CONSET  to  set  the  AA  bit.

3.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

Perform  a  master  receive  operation  by  setting  up  buffers,  pointers,  and  data  counts,  then  initiating  a  START  condition.

•  Read  out  the  status  of  I2C  from  STA.

4.  Build  the  master  transmit  mode  data  buffer.

0x40ÿ  

•  Use  the  state  value  to  jump  to  one  of  13  possible  state  service  routines.

5.  Build  the  master  receive  mode  data  buffer.

6.  Initialize  the  host  data  counter.

1.  Initialize  the  host  data  counter.

A  master  send  operation  is  performed  by  setting  up  a  buffer,  pointer  and  data  count,  and  then  initiating  a  START  condition.
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11.4.7.6  Host  sending  status

Status  code:  0x0b

Status  code:  0x4b

Status  Code:  0x14

Status  code:  0x0b

3.  Increment  the  main  transmit  buffer  pointer  by  1.

1.  The  master  data  counter  is  decremented  by  1,  and  if  the  last  data  byte  is  not  sent,  skip  to  step  5.

5.  Build  the  master  receive  mode  data  buffer.

4.  Exit.

2.  To  receive  data,  skip  to  step  11.

7.  Exit.

6.  Initialize  the  host  data  counter.

7.  Exit.

3.  Write  0x14  to  CONSET  to  set  the  STO  and  AA  bits.

1.  Write  0x14  to  CONSET  to  set  the  STO  and  AA  bits.

Slave  address  and  write  operation  bit  sent  and  not  ACK  received.  A  STOP  condition  is  about  to  be  sent.

4.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

A  repeated  start  condition  has  been  sent.  About  to  send  slave  address  +  R/W  bit  and  receive  ACK  bit.

2.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

5.  Exit.

6.  Load  the  next  data  byte  from  the  main  send  data  buffer  to  DAT

1.  Write  the  slave  address  and  R/W  bit  to  DAT.

Previous  state  was  0x01,  slave  address  and  write  operation  bits  were  sent,  and  ACK  was  received.  The  first  data  byte  is  about  to  be  sent  and  the  ACK  bit  is  received.

3.  Exit.

7.  Write  0x04  to  CONSET  to  set  the  AA  bit.

1.  Load  DAT  with  the  first  data  byte  from  the  main  transmit  buffer.

8.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

2.  Write  0x04  to  CONSET  to  set  bit  AA  and  TXRX. .

Data  has  been  sent  and  ACK  has  been  received.  A  STOP  condition  is  sent  if  the  data  sent  is  the  last  data  byte,  otherwise  the  next  data  byte  is  sent.

3.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

2.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

4.  Build  the  master  transmit  mode  data  buffer.
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Status  code:  0x54

11.4.7.7  Host  Receive  Status

Status  code:  0x1d

Status  code:  0x1b

Status  code:  0x0b

2.  Exit.

1.  Read  data  from  DAT  and  store  it  in  the  receiving  buffer  of  the  host.

Data  was  sent  and  a  non-ACK  was  received.  A  STOP  condition  is  about  to  be  sent.

2.  Increment  the  host  buffer  pointer  by  1.  If  it  is  the  last  data,  jump  to  5.

2.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

Slave  address  and  read  action  bit  sent  and  not  ACK  received.  A  STOP  condition  is  about  to  be  sent.

9.  Increment  the  main  transmit  buffer  pointer  by  1.

10.  Exit.

3.  Exit.

1.  Write  0x14  to  CONSET  to  set  the  STO  and  AA  bits.

1.  Write  0x14  to  CONSET  to  set  the  STO  and  AA  bits.

11.  The  STA  and  MASL  bits  of  CONSET  are  set

2.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

3.  Exit.

3.  Write  0x0C  to  CONCLR  to  clear  SI  and  AA  flags.

12.  Send  slave  address  +  R

4.  Write  0x10  to  CONSET  to  set  STO.

4.  Exit.

5.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

Previous  state  was  0x01,  slave  address  and  write  operation  bits  were  sent,  and  ACK  was  received.  A  data  byte  is  about  to  be  received  and  an  ACK  bit  is  returned.

Data  has  been  received  and  ACK  has  been  sent.  Data  is  about  to  be  read  from  DAT,  and  the  next  data  is  about  to  be  received.  If  it  is  the  last  data,  send  non-ACK,  otherwise  send

6.  Increment  the  main  transmit  buffer  pointer  by  1.

13.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

ACKÿ  

7.  Exit.

14.  Exit.

1.  Write  0x09  to  CONCLR  to  clear  SI  and  TXRX  flags.
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Status  code:  0x1d

11.4.7.8  Slave  Receive  Status

Status  code:  0x5d

Status  code:  0x13

Status  code:  0x13

Status  code:  0x0a

ME32S003AF6P7

1.  Read  data  bytes  from  DAT  and  store  them  in  the  slave  data  receiving  buffer.

1.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

2.  Increment  the  buffer  pointer  by  1.  If  it  is  the  last  data,  jump  to  5.

2.  Exit.

1.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

Received  its  own  SLA+W  and  returned  ACK.  Data  is  about  to  be  received  and  ACK  is  returned.

3.  Write  0x0C  to  CONCLR  to  clear  SI  and  AA  flags.

Data  has  been  received,  not  ACK  has  been  sent.  Data  is  about  to  be  read  from  DAT  and  a  STOP  condition  is  sent.

2.  Initialize  the  slave  data  receive  buffer.

4.  Exit. .

5.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

1.  Read  data  from  DAT  and  store  it  in  the  receiving  buffer  of  the  host.

3.  Initialize  the  slave  data  receive  buffer  pointer.

6.  Increment  the  buffer  pointer  by  1.

A  STOP  condition  or  repeated  START  condition  has  been  received,  but  is  still  being  addressed  as  a  slave.  Data  will  not  be  saved.

4.  Exit.

2.  Write  0x14  to  CONSET  to  set  the  STO  and  AA  bits.

7.  Exit.

1.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

2.  Exit.

3.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

Previous  addressing  used  own  slave  address;  data  byte  received;  not  ACK  returned.

4.  Exit.

Previously  addressed  using  own  slave  address;  data  byte  received;  ACK  returned.  More  data  will  be  received  soon.
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Status  code:  0x1c

11.4.7.9  Slave  sending  status

Status  code:  0x5c

Status  code:  0x4a

ME32S003AF6P7

1.  Load  DAT  with  the  first  data  byte  from  the  slave's  transmit  buffer. .

1.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

3.  Initialize  the  slave  transmit  buffer.

2.  Exit. .

Own  slave  address  and  read  operation  bits  have  been  received,  ACK  has  been  returned.  Data  will  be  sent  and  ACK  bit  will  be  received.

2.  Write  0x08  to  CONCLR  to  clear  the  SI  flag.

4.  Add  1  to  the  send  buffer  pointer  of  the  slave.

Data  was  sent  and  a  non-ACK  was  received.

1.  Load  DAT  with  the  first  data  byte  from  the  slave's  transmit  buffer.

3.  Add  1  to  the  send  buffer  pointer  of  the  slave.

5.  Exit.

Data  has  been  sent  and  ACK  has  been  received.  Data  will  be  sent  and  ACK  bit  will  be  received.

4.  Exit.

2.  Write  0x09  to  CONCLR  to  clear  SI  and  TXRX  flags.
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12  PWM  pulse  width  modulation

–  Hybrid  output  mode

•  Perfect  reload  frequency  control  from  1  to  16

conversion  results,  GPIO  input,  and  software  control.  Asymmetric  PWM  also  allows  changing  the  PWM  duty  cycle  every  half  cycle  without  software  intervention.

•  Complementary  output  function

•  Independent,  software-controllable  PWM  outputs

PWM  overload,  output  reversal  events  can  trigger  A/D  conversion,  timer  work,  suitable  for  various  complex  applications.

–  Separate  deadband  rising/falling  edge  insertion

•  Output  polarity  control

•  Independent  PWM  module

–  Separate  high  and  low  pulse  width  software  compensation

–  Asymmetrical  PWM  output  under  center  alignment

ME32S003AF6P7  can  provide  independent  event-driven  pulse  width  modulation  module  PWM.  The  PWM  module  can  be  configured  as  2  pairs  of  complementary  outputs,  4  independent  outputs  or  complementary  and

•  Work  at  the  system  clock  (System  Clock)

–  Separate  high  and  low  pulse  output  polarity  control

•  PWM  control  register  write  protection  function

Independently  mixed  PWM  signal  output.  Both  edge-aligned  and  center-aligned  modes  with  0~100%  duty  cycle  are  supported.

•  4  PWM  signal  outputs  (PWM0/1,  PWM6/7)

•Edge-aligned  PWM  output

•  Configurable  PWM  complementary  output  sources

–  Single  independent  output  mode

•  16-bit  modulation  accuracy

–  PWM  signal  generator

The  PWM  module  uses  a  16-bit  counter  with  an  accuracy  of  one  clock  period  when  edge-aligned  and  2  clock  periods  when  center-aligned.  The  clock  period  is  determined  by  the  PWM  clock

•  Half-cycle  reload  mechanism

–  External  GPIO  pins

Source  PWM_PCLK  (system  clock),  prescaler  register  and  modulo  value  decision.

–  Complementary  output  mode

When  the  PWM  signal  is  configured  as  a  complementary  output,  the  PWM  has  an  automatic  dead-time  insertion  function.  Each  PWM  output  can  be  converted  by  PWM  generator,  system  timer,  ADC
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12.1  Overview

12.1.1  Features
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–  timer

The  following  table  is  the  block  diagram  of  the  PWM  function  module:

–  ADC  conversion  value

The  PWM  pulse  width  modulation  module  involves  the  following  external  pins.

PWM  Control  

PWM  Counter  

Compare  Unit  3  Output  Control  

Setting  

PWM  3

PWM  Value   

Control  

PWM  Counter  

-ADC  

Register  1  

Compare  Unit  0  PWM  0

Register  7  

PWM  5

Register  0  

PWM  Value   

-  Timer  

Register  2  Compare  Unit  2  

PCLK

Insertion  and   

PWM  6

MUX/  SWAP  

PWM  Value   

Compare  Unit  4  

Modulus   

Register  3  

Align  

PWM  2

PWM  Value   
PWM  7

Output  

Compare  Unit  7  

PWM  1

PWM  Value   

Prescaler  

Register  4  
PWM  4

Software  Control  

and  Output  Mode  

PWM  Compare   

Register  5  

Sources  

PWM  Value   

Compare  Unit  5  

Compare  Unit  6  

Compare  Unit  1  

-  GPIO  

PWM  Value   

/  DEADTIME  

Polarity  Control   

Register  6  

PWM  Value   

Edge  or  Center   

Table  12-1:  PWM  Pin  Description

PWM1  output

PWM0

112   

Chart  12-1PWM  function  module  block  diagram

output

pin

PWM1

describetype

PWM0  output

www.mesilicon.com  

output

12.2  Pin  description

ME32S003AF6P7

12.1.2  Functional  modules

PW  M  Channel  Mask  Polarity  Control  
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R/W   

0x0  

0x030   

output

VAL6 R/W   

name

Map  failure  control  register  1

CCTRL   R/W   

0x0  

0x0  

0x014   

prescaler  register

0xFFF  

-   

Value  register  3

Value  Register  2

0x0  

RO   

Value  Register  6

output

CHOICE  5

0x03C   

R/W   

Table  12-2:  List  of  PWM  registers  (base  address  0x4001  8000)

0x04C   

0x004   

R/W   

0x064~68  Reserved

0x0  

Modulo  Counter  Register

0x0  

THAT

R/W   

Map  failure  control  register  2

control  register

ICCTRL   

0x050   

R/W   

0x008

www.mesilicon.com   

0x0  

CNTR   

0x0  

Value  register  4

CHOICE1 R/W   

PWM7  output

Value  Register  7

DTIM0

PWM6  output

value7 R/W   

0x040   

Read  and  write  offset  address  description

R/W   PORT   port  control  register

reserve

0x06C   

value  register  0

0xFFF  

OUT   

0x024   

0x0  

0x034   

R/W   

0x0  

0x054   

output  control  register

0x0  

0x0  

Value  register  1

0x0  

VAL3 R/W   

0x038

PWM7

DMAP0   

0x048   

R/W   

R/W   

THAT

CTRL   

PSCR   R/W   

0x00C   

Dead  zone  effect  compensation  register.

113  

0x0  

initial  value

0x018   

0x028   

CMOD   

VAL2   R/W   

dead  zone  register  0

PWM6   

R/W   DTIM1

0x044   

0x0  

0x020   

-   

0x0  

R/W   

0x02C   

R/W   VAL4   

CNFG   R/W   

Output  Channel  Control  Register

reserve

0x0  

abbr

0x060   

0x010   counter  register

THAT

0x0  

0x01C   

0x0  

VAL0   

Value  Register  5

dead  zone  register  1

DMAPB   R/W   

0x000   

configuration  register

-   

0x0  

Polarity  Inversion  Control  Register

The  following  register  list  contains  register  base  address  and  offset  address.  The  base  address  is  based  on  the  system  kernel,  and  the  offset  address  is  the  relative  address  within  each  module.
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12.2.1  PWM  Control  Register

This  bit  is  used  to  load  the  prescaler  value  (PRESC),  CMOD  modulus  register  value  and  all  value  register  VALm  values  into

0   

PWMF  Interrupt  Enable

0000  

0   

11   

After  block,  the  LDOK  bit  will  be  cleared  to  0  automatically.  It  can  also  be  manually  cleared  by  writing  0  before  reloading  the  value.

1  In  the  next  cycle  of  PWM,  take  the  value  of  VAL3  register

1   

7   

Table  12-3:  PWM  Control  (CTRL)  Register

No  new  reloads  have  occurred  since  the  last  PWMF  clear

Center-aligned  down  mode  half-cycle  reload  enabled.  This  bit  has  no  effect  when  edge  aligned.

1   

0  

PWM  generator  output  enable.

0  In  the  next  cycle  of  PWM,  take  the  value  of  VAL0  register

0000  Every  PWM  reload  opportunity

0  

PWMRIE   

0  

15:12  LDFQ

At  the  beginning  of  each  reload  cycle,  this  flag  is  set  to  1.  Clearing  the  PWMF  bit  should  first  be  read  and  then  written  to  0.  if  another

1  In  the  next  cycle  of  PWM,  take  the  value  of  VAL5  register

0   

0   

IPOL0

IPOL1

www.mesilicon.com  

Enables  the  PWM  generator.  Can  read  and  write.

PWMF  Interrupt  Disabled

PWM  overload  frequency  control.  Clearing  the  LDFQ  field  causes  a  reload  on  every/half  PWM  cycle.  Refer  to  the  HALF  bit  description.

Note:  Clearing  the  PWMF  signal  will  clear  the  pending  PWMF  interrupt  request.

1  In  the  next  cycle  of  PWM,  take  the  value  of  VAL7  register

0   

IPOL2

It  takes  effect  on  the  next  PWM  reload.  Setting  the  LDOK  bit  follows  a  read  followed  by  a  write  logic  1.  When  the  new  value  is  reloaded  into  the  PWM  module

0  In  the  next  cycle  of  PWM,  take  the  value  of  VAL2  register

PWM  generator  output  is  disabled.  At  this  time,  the  PWM  output  is  in  a  non-working  state,  unless  the  register  OUTCTLm  =1.

Select  PWM_0  and  PWM_1  in  complementary  output  PWM  value  register  value

LDFQ  field  values  do  not  necessarily  indicate  the  current  working  state.

6:4   

0  

1  Load  CTRL  prescaler  value,  CMOD  modulo  register  value  and  all  value  register  VALm  values  to  PWM  run  module.

0  In  the  next  cycle  of  PWM,  take  the  value  of  VAL4  register

LDOK   

8   

value  description

This  bit  enables  the  PWMF  flag  to  generate  an  interrupt  request

1  Half  cycle  reload  enable

0  

IPOL3

PWM  runs  the  module.  CTRL  prescaler  value,  CMOD  modulus  register  value  and  all  value  register  VALm  values  will  be  in

Select  PWM_2  and  PWM_3  in  complementary  output  PWM  value  register  value

0   

-   

114   

HALF   

If  the  first  reload  occurs  just  before  clearing  to  0,  then  writing  0  is  invalid.

0  In  the  next  cycle  of  PWM,  take  the  value  of  VAL6  register

PUMP

9   

0  

PWMEN   

reserve

Note:  Regardless  of  the  state  of  the  LDOK  bit,  the  LDFQ  field  value  will  only  take  effect  after  the  currently  loaded  cycle  has  ended.  read

1   

0  Half  cycle  reload  disabled

3   

10   

0  invalid  operation

Select  PWM_4  and  PWM_5  in  complementary  output  PWM  value  register  value

1  In  the  next  cycle  of  PWM,  take  the  value  of  VAL1  register

initial  value

1   

-   

-   

bit  name

A  new  reload  has  occurred  since  the  last  PWMF  clear

0  

Select  PWM_6  and  PWM_7  in  complementary  output  PWM  value  register  value

2   

0  
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1010  Every  11  PWM  reload  opportunities

0110  Every  7  PWM  reload  opportunities

10  Every  third  trigger  output  signal

17   

11   

1101  Every  14  PWM  reload  opportunities

When  the  PWM  counter  decrements  to  the  value  of  the  PWM  channel  VALn  selected  by  bits  24:29,  an  output  signal  is  generated

1   

26   

0010  Every  3  PWM  reload  opportunities

reserve

The  signal  output  enabled  when  the  value  of  the  value  register  of  channel  2  is  equal  to  the  count  register

00  

1001  Every  10  PWM  reload  opportunities

When  PWM  counter=1  and  at  least  one  CH0OUTEN~CH7OUTEN  is  enabled,  an  output  signal  will  be  generated

-   

0  

10   

reserve

1  enable

0  

0   

0  

www.mesilicon.com   

0101  Every  6  PWM  reload  opportunities

01  Every  second  trigger  output  signal

16   

Counter  counts  down  when  PWM  starts

1  enable

23:22  TSSEL

1100  every  13  PWM  reload  opportunities

Signal

1000  every  9  PWM  reload  opportunities

PWM  output  signal  generation  source  selection

0  

CH0OUTEN   

0001  Every  2  PWM  reload  opportunities

1111  Every  16  PWM  reload  opportunities

0  forbidden

21:20  TSCNT   

0  

0100  Every  5  PWM  reload  opportunities

00  Each  trigger  output  signal

1  enable

01   

1011  Every  12  PWM  reload  opportunities

When  PWM  counter=CMOD  and  at  least  one  CH0OUTEN~CH7OUTEN  is  enabled,  an  output  will  be  generated

IT  IS  NOW

CH1  OUT

Counter  counts  up  when  PWM  starts

0  forbidden

-   

CH2OUTEN   

0111  Every  8  PWM  reload  opportunities

11  Every  fourth  trigger  output  signal

0  

24   

0  forbidden

00   

1110  Every  15  PWM  reload  opportunities

The  signal  output  enabled  when  the  value  of  the  value  register  of  channel  0  is  equal  to  the  count  register

When  the  PWM  counter  reaches  the  value  of  the  PWM  channel  VALn  selected  by  bits  24:29,  an  output  signal  is  generated

-   

19:18  -   

25   

0011  Every  4  PWM  reload  opportunities

PWM  output  signal  control.  This  signal  is  used  for  triggering  of  timer  or  ADC  sampling.

Select  the  initial  counting  direction  of  the  counter  under  center  alignment

The  signal  output  enabled  when  the  value  of  the  value  register  of  channel  1  is  equal  to  the  count  register

00  

115  
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0  forbidden

The  signal  output  enabled  when  the  value  of  the  value  register  of  channel  4  is  equal  to  the  count  register

0  

1   

PWM6  output

OUT5

0  forbidden

PWM3  output

2   

www.mesilicon.com  

CH3  OUT

CH4OUTING

0   

logic  1

4   

The  signal  output  enabled  when  the  value  of  the  value  register  of  channel  5  is  equal  to  the  count  register

0  

logic  1.  If  in  complementary  output  mode,  PWM1  becomes  the  complementary  output  of  PWM0.

1   

logic  1.  If  in  complementary  output  mode,  PWM5  becomes  the  complementary  output  of  PWM4.

5   

OUT6

0  forbidden

Table  12-4:  PWM  Output  Control  (OUTCTRL)  Register

1   

logic  1

1   

1   

116   

1  enable

CH5OUTEN   

logic  1

28   

PWM0  output

1   

0  

The  signal  output  enabled  when  the  value  of  the  value  register  of  channel  6  is  equal  to  the  count  register

0  

1  enable

CH6OUTING

0  logic  0

0   

1   

27   

The  signal  output  enabled  when  the  value  of  the  value  register  of  channel  7  is  equal  to  the  count  register

Output  logic  1.  If  in  complementary  output  mode,  PWM3  becomes  the  complementary  output  of  PWM2.

0   

0  forbidden

29   

0  logic  0

0  logic  0

0   

1  enable

CH7OUTEN   

0  logic  0

0  

0  

0  

0  

value  description

0  logic  0

OUT3

OUT2   

0  forbidden

30   

PWM1  output

initial  value

OUT0   

PWM5  output

OUT4   

1  enable

0  output  logic  0

31   

PWM2  output

OUT1   

6   

The  signal  output  enabled  when  the  value  of  the  value  register  of  channel  3  is  equal  to  the  count  register

0  

1  enable

bit  name

PWM4  output

3   

A  system  reset  clears  the  OUTCTL  register.

This  readable  and  writable  register  is  used  for  software  control  of  PWM  channel  0~7  output.  When  software  control  (OUTCTL  m)  is  enabled,  PWMm  uses  OUTm  value  to  output.  Tie
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12.2.2  PWM  output  control  register
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Software  Control  Enable

logic  1.  If  in  complementary  output  mode,  PWM7  becomes  the  complementary  output  of  PWM6.

0  Software  control  disabled

8   

0   

This  register  represents  the  PWM  counter  current  value.  This  register  is  writable  before  PWM  start.  When  PWMEN  is  set  to  1,

Software  Control  Enable

0  Software  control  disabled

10   

0   

-   

logic  1

0  Software  control  disabled

reserve

OUTCTL  4   

bit  name

117  

0  Software  control  disabled

Software  Control  Enable  for  PWM5

1   

OUTCTL  6   

OUTCTL  5   

15:0  CNT   0   

0  Software  control  disabled

Software  Control  Enable  for  PWM7

11   

0   

OUTCTL  7   

-   

0  

0  logic  0

Software  Control  Enable  for  PWM4

0  

Software  Control  Enable  for  PWM3

Software  Control  Enable

12   

Table  12-5:  PWM  Counter  (CNTR)  Register

0  Software  control  disabled

Software  Control  Enable  for  PWM6

Software  Control  Enable  for  PWM0

1   

0   

14   

reserve

0  logic  0

Software  Control  Enable  for  PWM2

1   

0   

0  

www.mesilicon.com   

PWM7  output

1   

OUT7

13   

initial  value

Software  Control  Enable  for  PWM1

Software  Control  Enable

OUTCTL  1   

15   

31:16   

Registers  become  read-only.

Software  Control  Enable

1   

0   

31:16   

-   

1   

Software  Control  Enable

OUTCTL  0   

1   

7   

0   

value  description

1   

Software  Control  Enable

0  Software  control  disabled

9   

OUTCTL  2   

0   

-   

1   

Software  Control  Enable

1   

0  Software  control  disabled

OUTCTL  3   

-

ME32S003AF6P7

12.2.3  PWM  Counter  Register
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12.2.4  PWM  Modulo  Counter  Register

12.2.5  PWM  Value  Register  Bank

12.2.7  PWM  Mapping  Disable  Control  Register

12.2.6  PWM  Dead-Time  Register

value  description

15:0  CMOD   

-   

118   

15:0  DTIMm

This  value  is  used  to  define  the  PWM  output  carrier  period.

15:0   

0   

bit  name

0  

VAL   

initial  value

-   

initial  value

-   

bit  name

reserve 0  

bit  name

bit  name  value  description

www.mesilicon.com  

initial  value

reserve

initial  value

reserve

31:16   

31:16  -   

0   

0xFFFF   

Table  12-9:  PWM  Map  Fail  Control  (DMAP0)  Register

31:16   

Table  12-7:  PWM  Value  (VAL0~VAL7)  Register

16-bit  value  with  write-protect  control,  defines  the  dead  time  in  PWM  complementary  output.

value  description

Table  12-6:  PWM  Time  Base  Counter  (CMOD;)  Register

0  

value  description

-   PWM  Value  Register

Table  12-8:  PWM  Dead  Time  (DTIMm,  m=0,1)  Register

-   

-

-

-

ME32S003AF6P7

0.  If  the  register  value  is  greater  than  or  equal  to  the  PWM  modulo  counter  modulo  value  (CMOD),  the  PWM  output  is  logic  1  for  the  entire  PWM  period.

The  dead  time  is  affected  by  the  PWM  prescaler  (PRSC).  The  dead  time  calculation  formula  is  as  follows:

The  PWM  modulus  register  is  used  to  control  the  PWM  carrier  period.  This  value  only  takes  effect  when  the  LDOK  bit  is  set  and  the  next  PWM  reload  starts.  Read  CMOD  register

Another  special  case  is:  P=1,  DT=DTIMm.

DT=P  ×  DTIMm  –  1  PWM  working  clock;  where  P  is  the  prescaler  (PRSC)  value,  and  DTIMm  is  the  setting  value  of  the  dead  zone  register.

When  the  WP  bit  of  the  CNFG  register  is  set,  the  DMAP0-1  registers  are  write-protected.

Returns  the  buffer  value.  But  it  is  not  necessarily  the  value  currently  used  by  the  PWM  generator. .

For  example,  if  the  PWM  prescaler  (PRSC)  is  2,  and  the  dead  zone  register  DTIMm  is  5,  then  the  dead  zone  time  is  equal  to:

DTIM0  is  used  for  the  dead  time  inserted  when  the  PWM  even  output  channel  changes  from  0  to  1.  DTIM1  is  used  to  insert  when  the  PWM  odd  output  channel  changes  from  1  to  0.

DT  =  2  ×  5  -  1  =  9  PWM  working  clocks

A  16-bit  register  set  value  is  used  to  define  the  pulse  duty  cycle  of  each  PWM  output.  If  the  register  value  is  less  than  or  equal  to  0,  the  PWM  output  is  logic  during  the  entire  PWM  cycle

zone  time.

This  register  is  write  protected.  It  is  used  to  define  the  PWM  output  channels  to  be  disabled  when  the  fault  input  occurs.  All  bits  in  the  DMAP0-1  register  are  set  to  1  at  system  reset.  when
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PWM  channel  1  fault  protection,  refer  to  PWM  channel  0  (F0FLTMAPn)

0  invalid

7   

PWM  channel  6  fault  protection,  refer  to  PWM  channel  0  (F0FLTMAPn)

SWP01  is  also  protected.

1   

0   

0xFF  

0xFF  

Independent  output  mode

3   

0  invalid

1  

7:0   

This  bit  is  the  write  protection  register  enable  bit  in  the  PWM  module.  When  this  bit  is  set,  all  protection  registers  (includingWP   

www.mesilicon.com   

reserve-   

31:24  P7FLTMAPn   

Allow  write  protection  register

When  the  ENHA  bit  is  cleared,  the  VLMODE,  SWP67,  SWP45,  SWP23,  and  CCTRL  registers

1   

1   

1   

Table  12-10:  PWM  Mapping  Failover  Control  (DMAP1)  Register  1

1  independent  output  mode

0xFF  

0  Complementary  output  mode

0   

The  PWM  channel  0  output  is  disabled  when  an  input  software  fault  occurs.P0FLTMAPC   

15:8  P5FLTMAPn   

1  

PWM  channel  4  fault  protection,  refer  to  PWM  channel  0  (F0FLTMAPn)

value  description

0   

PWM  channel  3  fault  protection,  refer  to  PWM  channel  0  (F0FLTMAPn)31:24  P3FLTMAPn   

1   

-   

PWM  channel  7  fault  protection,  refer  to  PWM  channel  0  (F0FLTMAPn)

device.

0  

Disable  PWM  channel  0  output  when  fault  input  0  (PWM_FAULT)  occurs. 1  

0xFF  

0  Complementary  output  mode

0  

reserve-   

The  registers  include:  DMAP0–1,  DTIM0-1,  CNFG,  and  the  ENHA  bit  of  the  CCTRL  register.

PWM  channel  5  fault  protection,  refer  to  PWM  channel  0  (F0FLTMAPn)

0   

PWM  channel  2  fault  protection,  refer  to  PWM  channel  0  (F0FLTMAPn)23:16  P2FLTMAPn   

0xFF  

This  bit  is  a  write  protection  bit.  Used  to  define  PWM  channel  0-1  as  complementary  output  mode  or  independent  output  mode

NDEPC3

NDEP0

2   

value  description

bit  name initial  value

This  bit  is  a  write  protection  bit.  Used  to  define  PWM  channel  2-3  as  complementary  output  mode  or  independent  output  mode

NDEP45   

Enable

11111  

23:16  P6FLTMAPn   

Note:  Writing  register  CNFG  and  setting  WP  bit  to  1  will  be  the  last  time  to  modify  the  protection  register  before  the  next  system  reset

P4FLTMAPn   

CNFG  itself)  write  operations  are  prohibited.  Once  this  bit  is  set,  it  can  only  be  cleared  by  a  system  reset.  protected  by  the  bit

0   

P0FLTMAP0   

0xFF  

15:8  P1FLTMAPn   

initial  value

0xFF  

Protection  register  modification  is  prohibited

2   

Enable

-   
1   

bit  name

Table  12-11:  PWM  Configuration  Register  (CNFG)  Register

This  bit  is  a  write  protection  bit.  Used  to  define  PWM  channel  4-5  as  complementary  output  mode  or  independent  output  mode

119  

This  register  is  write  protected.  It  is  used  to  define  the  PWM  operation  mode.  When  the  WP  bit  of  the  CNFG  register  is  set,  this  register  is  write  protected.

ME32S003AF6P7

12.2.8  PWM  Configuration  Register
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This  bit  is  a  write  protection  bit.  Used  to  define  complementary  output  mode  PWM  channel  3  output  polarity  control.

Independent  output  mode

0  none

BOTNEG01

11   

This  bit  is  a  write  protection  bit.  Used  to  define  complementary  output  mode  PWM  channel  5  output  polarity  control.

reconciliation

BOTNEG45

13   

Independent  output  mode

This  bit  is  a  write  protection  bit.  Used  to  define  complementary  output  mode  PWM  channel  0  output  polarity  control.

4   

0   

-   

1  Reconciliation

0  none

6   

1   

0   

value  description

1   

shape.

BOTNEG67

7   

0   

0   

www.mesilicon.com  

0  Complementary  output  mode

This  bit  is  a  write  protection  bit.  Used  to  define  complementary  output  mode  PWM  channel  2  output  polarity  control.

1   

1  Reconciliation

reserve

TOPNEG01

0  

1  Reconciliation

0  none

0  none

This  bit  is  a  write  protection  bit.  Used  to  define  complementary  output  mode  PWM  channel  4  output  polarity  control.

5   

0   

bit  name

0  Complementary  output  mode

reconciliation

This  bit  is  a  write  protection  bit.  It  is  used  to  define  the  PWM  channel  to  use  the  center-aligned  or  edge-aligned  counting  method  to  generate  waves

8   

0   

This  bit  is  a  write  protection  bit.  Used  to  define  PWM  channel  6-7  as  complementary  output  mode  or  independent  output  mode

1  Reconciliation

0   

TOPNEG23

0  none

This  bit  is  a  write  protection  bit.  Used  to  define  complementary  output  mode  PWM  channel  6  output  polarity  control.

0   

TOPNEG67

120   

Table  12-12:  PWM  Channel  Control  (CCTRL)  Register

0  none

edge  aligned

9   

31:14   

EDG   

This  bit  is  a  write  protection  bit.  Used  to  define  complementary  output  mode  PWM  channel  1  output  polarity  control.

1  Reconciliation

0  

TOPNEG45

NDEP67   

10   

0  none

1   

reconciliation

BOTNEG23

0  

12   

initial  value

1   

0  none

This  bit  is  a  write  protection  bit.  Used  to  define  complementary  output  mode  PWM  channel  7  output  polarity  control.

center  alignment

0   

1   

-

control.  The  write  control  of  the  ENHA  bit  itself  is  determined  by  the  WP  bit  of  the  CNFG  register.

This  register  is  write  protected.  Used  for  PWM  channel  swap  control.  At  the  same  time,  the  ENHA  bit  provides  write  access  to  the  VLMODE,  SWP45,  SWPC3  and  SWP01  register  bits

ME32S003AF6P7
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0  invalid

0  invalid

Channel  0  output  is  shielded,  output  low  level

Shield  PWM  channel  6  output  enable

1   

0   

0  invalid

1  Channel  2  output  is  shielded,  output  low  level

0   

7   

0   

0  invalid

10   

1   

1   

MSK3

0  

When  ENHA  is  0,  this  bit  is  write  protected.  PWM  channel  4-5  interchange  enable.

0  does  not  mask

Shield  PWM  channel  7  output  enable

00   

0  

MSK4

0   

00  Each  VAL0~5  register  is  independently  loaded  to  the  corresponding  PMW0~5  channel

1  Channel  3  output  is  shielded,  output  low  level

0  

SWP01

0   

8   

MSK6

When  ENHA  is  0,  this  bit  is  write  protected.  PWM  channel  2-3  swap  enable.

0  does  not  mask

Channel  5  output  is  shielded,  output  low  level

VAL0  register  is  loaded  to  PMW0~3  channels

Channel  4  output  is  shielded,  output  low  level

0   

9   

When  ENHA  is  0,  this  bit  is  write  protected.  PWM  channel  6-7  interchange  enable.

0  does  not  mask

PWM  channel  2-3  interchangeable

Shield  PWM  channel  1  output  enable

1  Channel  6  output  is  shielded,  output  low  level

VLMODE   

MSK5

When  ENHA  is  0,  this  bit  is  write  protected.  PWM  channel  0-1  swap  enable.

This  field  determines  how  the  value  register  is  loaded  on  PWM  reload.  When  ENHA  is  0,  this  bit  is  write  protected.

0  does  not  mask

SWP23

0  

MSK7

1   

Shield  PWM  channel  0  output  enable

0  does  not  mask

SWP67

10   

PWM  channel  4-5  interchangeable

Shield  PWM  channel  2  output  enable

0   

MSK0

12   

11   

01   

0  does  not  mask

SWP45

0   

MSK1

13   

121  

1   

1   

0  does  not  mask

5:4   

Shield  PWM  channel  5  output  enable

3   

0   

PWM  channel  6-7  interchangeable

Shield  PWM  channel  3  output  enable

1  Channel  1  output  is  shielded,  output  low  level

0  does  not  mask

1   

6   

1   

PWM  channel  0-1  interchange

11  reserved

VAL0  register  is  loaded  to  PMW0~5  channels

Shield  PWM  channel  4  output  enable

2   

MSK2
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0  

Allows  writing  to  VLMODE,  SWP45,  SWPC3  and  SWP01  register  bits.

bit  name  value  description

Use  VAL6  or  VAL7  register  value  according  to  IPOL2  setting

0  

bit  name  value  description

-   

When  the  PWM  counter  is  counting  up,  the  VAL0  register  value  is  used.

Pin  output  enable

1   

01   

reserve

Use  VAL4  or  VAL5  register  value  according  to  IPOL2  setting

0   

122   

15   

ICC0

PWM  channel  pin  output  enable.  During  power-on  reset,  the  PWM  channel  pin  output  is  disabled.  pin  output  control  will  not  affect  the

3   

ICC2   

Table  12-14:  PWM  Compare  Output  Polarity  Control  (PSCR)  Register

When  the  CNTR  register  is  greater  than  VAL0,  the  output  is  high

1   

Use  VAL2  or  VAL3  register  value  according  to  IPOL1  setting

1   

Pin  output  disabled

0   

0   

0   

Writes  to  the  VLMODE,  SWP45,  SWPC3  and  SWP01  register  bits  are  not  allowed.

Table  12-13:  PWM  Dead  Time  Effect  Compensation  Control  (ICCTRL)  Register

This  bit  controls  the  PWM  channel  6-7  complementary  output  pair.

-   

This  bit  controls  the  PWM  channel  4-5  complementary  output  pair.

0  

0  

-   

Use  VAL0  or  VAL1  register  value  according  to  IPOL0  setting

14   

0   

When  the  PWM  counter  is  counting  down,  the  VAL7  register  value  is  used.

1   

PWM  comparison  output  0  polarity  control

1  Channel  7  output  is  shielded,  output  low  level

0   

This  bit  controls  the  PWM  channel  2-3  complementary  output  pair.

0   

PATH_AND

1   

system.  This  bit  cannot  be  modified  when  the  WP  bit  of  the  CNFG  register  is  set. .

When  the  PWM  counter  is  counting  down,  the  VAL5  register  value  is  used.

2   

0   

This  bit  controls  the  PWM  channel  0-1  complementary  output  pair.

The  internal  functions  of  the  PWM  module  operate.  The  pin  output  is  prohibited  during  power-on  reset,  which  can  protect  the  safety  of  the  electric  drive  module.

0  

initial  value

CINV0

0  

When  the  PWM  counter  is  counting  down,  the  VAL3  register  value  is  used.

1   

31:5   

4   

0   

reserve

initial  value

When  the  PWM  counter  is  counting  up,  the  VAL6  register  value  is  used.

0   

When  the  PWM  counter  is  counting  up,  the  VAL4  register  value  is  used.

1   

ENHA

When  the  PWM  counter  is  counting  down,  the  VAL1  register  value  is  used.

0   

0  

reserve.

ICC3   

When  the  CNTR  register  is  less  than  VAL0,  the  output  is  high

Hardware  acceleration  enabled.  This  bit  is  used  to  control  the  write  protection  of  registers  VLMODE,  SWP45,  SWPC3,  and  SWP01.

31:16   

When  the  PWM  counter  is  counting  up,  the  VAL2  register  value  is  used.

ICC1   

1   

www.mesilicon.com  

-

--

This  register  is  only  applicable  to  the  complementary  output  and  center-aligned  mode,  which  determines  which  value  of  the  Valm  register  controlled  by  the  IPOLm  bit  is  used  to  generate  the  PWM  waveform.

ME32S003AF6P7

12.2.10  PWM  Dead  Time  Effect  Compensation  Control  Register

12.2.11  PWM  comparison  output  polarity  control  register
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PWM  comparison  output  4  polarity  control

When  the  CNTR  register  is  less  than  VAL2,  the  output  is  high

CINV1   

1   

-   

Table  12-16:  PWM  Prescaler  (PRESC)  Register

2   

PWM  comparison  output  5  polarity  control

0   

CINV6   

Before  the  PWM  counter  starts,  the  initial  value  can  be  assigned  to  the  PWM  counter  by  directly  writing  this  register.  In  this  way,  the  PWM  output  can

The  next  PWM  cycle  after  LDOK  is  set  to  1  will  take  effect.

www.mesilicon.com   

When  the  CNTR  register  is  greater  than  VAL1,  the  output  is  high

When  the  CNTR  register  is  greater  than  VAL7,  the  output  is  high

4   

0   

0  

0   

PWM  operating  clock  frequency/4

When  the  CNTR  register  is  less  than  VAL3,  the  output  is  high

1   

0  1  

Table  12-15:  PWM  Counter  Initial  Value  (CNTRINI)  Register

01  

PWM  clock  prescaler  setting

1   

PWM  comparison  output  6  polarity  control

CINV3

1   

6   

initial  value

0   

Note:  Reading  the  PRESC  bit  just  returns  the  buffer  value,  which  may  not  be  the  value  currently  in  effect.  PRSC  bit  value  only  in

When  the  CNTR  register  is  greater  than  VAL2,  the  output  is  high

1   

0   

PWM  comparison  output  7  polarity  control

1   

7   

31:16   

initial  value

When  the  CNTR  register  is  less  than  VAL4,  the  output  is  high

01   

When  the  CNTR  register  is  greater  than  VAL3,  the  output  is  high

0   

CINV5

value  description

4   

PWM  comparison  output  1  polarity  control

When  the  CNTR  register  is  less  than  VAL5,  the  output  is  high

3   

0   

INITIVAL

PWM  working  clock  frequency/2

PWM  comparison  output  2  polarity  control

reserve

0  1  

31:8   

0   

When  the  CNTR  register  is  greater  than  VAL4,  the  output  is  high

CINV2

1   

value  description

abbr

bit  name

3   

When  the  CNTR  register  is  less  than  VAL6,  the  output  is  high

0   

01   

reserve

15:0   

PWM  operating  clock  frequency

PWM  working  clock  frequency/16

PWM  comparison  output  3  polarity  control

01   

5   

CINV4   

1   

-   

-   

When  the  CNTR  register  is  greater  than  VAL5,  the  output  is  high

1   

2   

0   

01   

bit  name

3:0   

123  

When  the  CNTR  register  is  less  than  VAL1,  the  output  is  high

When  the  CNTR  register  is  less  than  VAL7,  the  output  is  high

When  the  CNTR  register  is  greater  than  VAL6,  the  output  is  high

01   

CINV7

to  start  from  any  phase.  Registers  can  only  be  assigned  before  PWM  start.

PWM  working  clock  frequency/8

-

-

ME32S003AF6P7

12.2.13  PWM  Prescaler  Register

12.2.12  PWM  Counter  Initial  Value  Register
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5   PWM  working  clock  frequency/32

6   

7   

PWM  working  clock  frequency/64

8   

PWM  working  clock  frequency/128

9   

PWM  working  clock  frequency/256

31:4   

Figure  12-2  Center  Aligned  PWM  Output

124   

0  

www.mesilicon.com  

PWM  working  clock  frequency/512

other  reservations

-   reserve-

12.3.1  Clock  Prescaler

12.3.2  PWM  Signal  Generator

Duty  Cycle  =  50%  

Up/Down  Counter  

PWM  Compare  Output   CINVx  =  0

CINVx  =  1

Alignment  Reference  

Modulus  =4  

ME32S003AF6P7

12.3.2.1  Output  Alignment  and  Polarity  Control

12.3  Functional  description

PRSC  in  the  PRESC  register  is  used  to  select  different  frequency  dividers.  The  frequency  divider  selection  setting  is  only  in  the  next  PWM  period  after  the  LDOK  bit  is  set  or  the  next  PWM

Align  or  center-align  mode.  Compare  Output  Polarity  Control  CINVm  of  the  PSCR  register  defines  the  PWM  generator  output  polarity.

The  PWM  generator  includes  a  16-bit  counter  that  can  count  up  and  down  with  a  software-set  alignment.  It  can  generate  a  set  PWM  carrier  period,  duty  cycle  and

•  When  the  VALm  register  is  equal  to  less  than  the  current  value  of  the  PWM  counter  and  counts  up,  if  corresponding  to  CINVm=0,  the  PWM  output  is  low;  if  corresponding  to  CINVm=1,

The  PWM  module  supports  edge-aligned  (Edge-Align)  and  center-aligned  (Center-Aligned)  methods  to  generate  PWM  output  waveforms.  CNFG  can  be  used  to  select  edges

PWM  output  is  high.

output  is  low.

Takes  effect  when  a  reload  cycle  begins.

In  order  to  reduce  the  PWM  clock  operating  frequency,  the  PWM  module  allows  PWM_PCLK  (same  as  System  Clock)  to  be  divided  by  1,  2,  4,  8,  16,  32,  64,  128,  256,  512.

•  When  the  VALm  register  is  greater  than  the  current  value  of  the  PWM  counter  and  counts  down,  if  corresponding  to  CINVm=0,  the  PWM  output  is  high;  if  corresponding  to  CINVm=1,  the  PWM

Inverted  PWM  signal.

Machine Translated by Google



In  edge-aligned  mode,  the  PWM  counter  counts  up.  The  highest  resolution  of  PWM  output  is  1  system  clock,  such  as  PWM  selects  system  clock  as

The  center  alignment  is  shown  in  the  image  below.  The  PWM  pulse  width  is  equal  to  2  times  the  PWM  value  register  value  multiplied  by  the  PWM  working  clock  period.

Note:  Due  to  the  digital  comparison  structure,  the  PWM  modulus  register  (modulu)  equal  to  0  is  considered  illegal.  In  this  case,  however,  the  deadband  limit  and  fault  input  conditions  remain

Working  clock  words.  The  clock  number  of  the  modulus  register  CMOD  is  exactly  the  PWM  carrier  cycle  clock.

PWM  pulse  width  =  (PWM  value  register  value)  ×  (PWM  operating  clock  period)  ×  2

will  be  guaranteed.

PWM  carrier  period  =  (PWM  modulus)  ×  (PWM  operating  clock  period)

The  pulse  width  in  the  PWM  cycle  is  determined  by  the  number  of  clocks  set  by  the  16-bit  PWM  value  register  (the  clock  is  a  pre-scaled  clock)  (such  as  polarity  setting  CINVx=1,

The  PWM  carrier  cycle  is  determined  by  the  modulus  register  CMOD.  In  center-aligned  mode,  the  PWM  counter  counts  up/down.  In  this  mode,  the  PWM

The  pulse  width  is  the  PWM  cycle  time  minus  the  number  of  clocks  set  by  the  PWM  value  register).

Note:  The  PWM  value  register  value  is  greater  than  or  equal  to  the  PWM  modulus  value,  such  as  CINVx=0,  the  PWM  output  will  be  disabled  in  the  entire  PWM  period;  otherwise,  if  CINVx=0,

The  highest  output  resolution  is  2  system  clocks,  if  PWM  selects  the  system  clock  as  the  working  clock.  The  number  of  clocks  of  the  modulus  register  CMOD  is  exactly  half  of  the  PWM

The  PWM  output  is  high  for  the  entire  PWM  period.  When  the  value  of  the  PWM  value  register  is  equal  to  0,  such  as  CINVx=0,  the  PWM  output  is  high  during  the  entire  PWM  period;  if  CINVx=1,

Carrier  Period  Clock.

Then  the  PWM  output  is  disabled  for  the  whole  PWM  period.

PWM  carrier  period  =  (PWM  modulus)  ×  (PWM  operating  clock  period)  ×  2

125  

Chart  12-4  Edge-Aligned  PWM  Period

www.mesilicon.com   

Figure  12-3  Center-Aligned  PWM  Period

12.3.2.2  Carrier  period

12.3.2.3  Pulse  Width  Duty  Cycle

ME32S003AF6P7

1  

3  

PWM  Clock  Period  

2  

4  

Up/Down  Counter  Modulus  =  4  

0  

PWM  Period  =  8  x  PWM  Clock  Period  

1  

PWM  Period  =  8  x  PWM  Clock  Period  

2  

PWM  Clock  Period  

3  

Up  Counter  Modulus  =  4  

0  

4  
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Up/Down  Counter  

4  

PWM  Value  =  1  1/4  

=  25%  

0  

1  

PWM  Value  =  2  2/4  

=  50%  

PWM  Value  =  0  0/4  

=  0%  

2  

PWM  Value  =  4  4/4  

=  100%  

Modulus  =  4   

3  

PWM  Value  =  3  3/4  

=  75%  

The  INDEPm  bit  of  the  CNFG  register  controls  whether  the  PWM  channel  outputs  in  independent  or  complementary  mode.  When  INDEPm  is  1,  PWM  output  pair  (0-1,2-3,4-5,6-7)

When  INDEPm  is  0,  PWM  output  pairs  (0-1,  2-3,  4-5,  6-7)  are  defined  as  complementary  PWM  output  channels.  As  follows. .

PWM  pulse  width  =  (PWM  value  register  value)  ×  (PWM  operating  clock  period)

Defined  as  two  independent  PWM  outputs.  Each  output  has  its  own  PWM  digital  register  to  control  the  pulse  width  duty  cycle  of  the  output.

The  edge  alignment  is  as  follows.  The  PWM  pulse  width  is  equal  to  the  PWM  channel  value  register  value  multiplied  by  the  PWM  working  clock  period.

12.3.3  Independent  and  Complementary  Channel  Outputs

ME32S003AF6P7

Chart  12-5  Pulse  Width  in  Center  Alignment  Mode

www.mesilicon.com  126   

Chart  12-6  Pulse  Width  in  Edge  Alignment  Mode

PWM  Value  =  2  2/4  

=  50%  

2  

PWM  Value  =  1  

1/4  =  25%  

PWM  Value  =  4  4/4  

=  100%  

3  

PWM  Value  =  0  0/4  

=  0%  

4  

PWM  Value  =  3  3/4  

=  75%  

Modulus  =  4   1  

Up  Counter  
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Register  Register  

VAL  1  VAL  0  

PWM  CHANNELS  0  AND  1

Chart  12-8  Three-phase  AC  inverter
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Chart  12-7  Complementary  channel  pair

127  

PWM  
4

3-Phase  

PWM  
2

Inputs  

PWM  
3

PWM  
0

PWM  
5

PWM  
1

AC

Load  

ME32S003AF6P7

Register  

Register  

VAL  2  

VAL  5  

TOP  

VAL  3  

Register  

Register  

PWM  CHANNELS  6  AND  7   

Register  

PWM  CHANNELS  4  AND  5   TOP  

TOP  

BOTTOM  

BOTTOM  

BOTTOM  

VAL  6  

PWM  CHANNELS  2  AND  3   

Register  

TOP  

VAL  7  

BOTTOM  

VAL  4  

In  complementary  output  mode,  PWM  is  used  to  drive  a  similar  inverter  load  as  shown  below.

In  complementary  output  mode,  PWM  also  has  the  following  three  functions:

2.  Independent  PWM  output  pulse  width  compensation  function  of  upper  and  lower  bridges.  This  function  is  used  to  compensate  the  waveform  distortion  caused  by  dead  zone  insertion.

3.  Separate  upper  and  lower  bridge  PWM  output  polarity  control

1.  Dead  zone  insertion  function
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12.3.4  Dead  Zone  Generator

PWM0  &

Top(PWM0)  

Top/Bottom  

MUX  

OUTCLT4  

Deadtime  

PWM1

Generator  

Generator  

Generator  
Bottom(PWM1)  

OUT3

OUT0  

OUTCLT2  

Generator  

Top/Bottom  

Bottom(PWM3)  

Status  

Deadtime  

OUT5 Top/Bottom  

MUX  

PWM

PWM4  &  

Top(PWM6)  

OUTCLT0  

Deadtime  

Generator   

PWM6  &  
PWM7

Generator  

OUT6

OUT1  

PWM2  &  

Current  

PWM5  

Bottom(PWM7)  

PWM3

Top(PWM4)  

OUT4  

Top/Bottom  

MUX  

OUTCLT6  

Bottom(PWM5)  

OUT7

Deadtime  

Top(PWM2)  

OUT2  

Generator  

Generator  

MUX  

Generator  

PWM  0,  Deadtime  =  1  

PWM  0,  No  Deadtime  

Modulus  =  4  

PWM  1,  No  Deadtime  

PWM  Value  =  2  

PWM  1,  Deadtime  =  1  

ME32S003AF6P7

In  the  complementary  output  mode,  each  pair  of  complementary  PWM  outputs  drives  the  upper  and  lower  bridge  transistors  of  one  bridge  arm  of  the  inverter  to  turn  off,  as  shown  below.  Ideally,  the  PWM

The  lower  bridge  transistors  are  simultaneously  turned  on  instantaneously.  To  prevent  this  from  happening,  a  dead  time  is  inserted  between  the  switching  transitions  of  the  upper  and  lower  bridge  transistors.

The  low-side  channel  is  forced  to  output  invalid.  The  dead  time  is  implemented  by  increasing/decreasing  the  dead  time  register  setting.

The  following  shows  the  dead  zone  insertion  in  different  situations.

Deadband  insertion  time  for  channel  output  from  low  to  high.  DTIM1  indicates  the  dead-time  insertion  time  of  PWM  channel  output  from  high  to  low.  During  the  dead-time  insertion  time,  the  complementary  PWM  on

The  upper  and  lower  bridge  transistors  must  never  be  on  at  the  same  time  at  any  time.  But  the  transistor-to-shutdown  electrical  characteristics  may  cause  the  turn-off  time  to  be  longer  than  the  turn-on  time,  making  the  on-

Dead  zone  delay  time  (by  counting  the  PWM  working  clock).  The  dead  time  is  automatically  inserted  every  time  the  PWM  output  changes  state.  DTIM0  indicates  PWM  on

The  output  channel  signals  are  complementary.  That  is,  when  the  output  of  the  PWM  upper-bridge  channel  is  valid,  the  output  of  the  lower-bridge  channel  is  invalid,  and  vice  versa.  In  order  to  avoid  the  short  circuit  of  the  upper  and  lower  bridge  transistors,

A  software  controllable  dead-band  generator  is  used  to  automatically  generate  switching  delays  between  each  transition  of  the  complementary  PWM  output  pair.  The  PWM  dead-time  registers  (DTIMx)  are  used  to  indicate

128   

Chart  12-9  Dead  Zone  Generator

Chart  12-10  Dead  zone  insertion  in  complementary  output  mode

www.mesilicon.com  
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PWM  1,  Deadtime  =  2  

PWM  Value  =  1   

PWM  0,  No  Deadtime  

PWM  0,  Deadtime  =  2  

Modulus  =  3  

PWM  Value  =  1  PWM  Value  =  3  PWM  Value  =  3  

PWM  1,  No  Deadtime  

PWM  0,  Deadtime  =  3  

Modulus  =  3  

PWM PWM

PWM  0,  No  Deadtime  

Value  =  1  Value  =  3  
PWM

PWM  1,  Deadtime  =  3  

PWM
Value  =  2  

PWM  1,  No  Deadtime  

Value  =  2  

Negative  

Desired  

Current  Direction  

Load  Voltage  

PWM  To  Bottom  

Deadtime  

Transistor  

PWM  To  Top  

Positive  Current  

Load  Voltage  

Transistor  

Negative  Current  

Positive  

Load  Voltage  

Current  Direction  

V+
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12.3.4.1  Dead  zone  effect  compensation

Chart  12-12  Dead  zone  insertion  under  short  pulse

129  

Chart  12-13  Dead  zone  effect

Chart  12-11  Dead-time  insertion  at  critical  duty  cycle

www.mesilicon.com   

When  controlling  the  inverter  in  complementary  output  mode,  either  the  high-side  transistors  control  the  output  voltage  or  the  low-side  transistors  control  the  output  voltage.  Dead  time  insertion  avoids  up  and  down

Bridge  switching  transitions  may  cause  both  transistors  to  turn  on  simultaneously.  However,  during  the  dead  time,  both  the  upper  and  lower  bridge  transistors  are  turned  off,  which  will  cause  a  negative  impact  on  the  output  voltage  determined  by  the  load  current.

During  the  dead  time,  due  to  the  inductive  load,  the  current  passes  through  the  freewheeling  diode  to  maintain  the  path  of  the  inductor  current,  thereby  distorting  the  output  voltage.  dead  current  generated  by

The  output  voltage  changes  due  to  changes  in  the  direction  of  current  flow.  When  the  current  is  positive,  the  output  voltage  is  clamped  at  the  supply  voltage  of  the  lower  bridge;  when  the  current  is  negative,  the  output

distortion.  Typical  manifestations  are  waveform  distortion  and  visible  interference  of  the  motor  load  current.

The  output  voltage  is  clamped  at  the  high-side  supply  voltage.  Dead  zone  insertion  will  result  in  the  loss  of  the  original  waveform,  and  the  output  average  value  will  be  lower  than  the  expected  value.  When  the  dead  band  is  inserted,  the  load  current

The  waveforms  are  distorted,  all  due  to  inconsistent  transistor  switching  delays.  Distortion  can  be  compensated  by  controlling  the  switching  times  of  the  transistors.
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For  the  error  caused  by  dead  zone  insertion,  the  PWM  value  register  needs  to  add  the  error  value  to  achieve  the  desired  output  effect.  Therefore,  software  is  required  to  register  the  value  of  the  parity  channel

•  If  ICC  in  the  ICCTRL  register  is  set  to  0,  IPOLn  decides  whether  to  use  an  odd-valued  register  or  an  even-valued  register  for  compensation.

In  a  typical  complementary  output  control  circuit,  only  one  transistor  affects  and  controls  the  output  voltage  at  any  one  time.  It  is  related  to  the  flow  direction  of  the  current  in  the  upper  and  lower  bridges.  To  compensate  by

Note:  If  the  user  can  provide  the  detection  circuit  of  the  current  flow  direction  and  clear  the  corresponding  ICCn  bit  to  0,  then  the  IPOL0–IPOL3  bits  of  the  CTRL  register  can  be

The  direction  of  flow  determines  the  selection  of  odd/even  PWM  value  registers  for  compensation.

•  In  center-aligned  mode,  half  of  the  dead  time  is  used  to  increase  or  decrease  the  VALn  register  for  compensation.

Note:  The  IPOLn  bit  selects  which  PWM  value  register  takes  effect  during  the  PWM  cycle.  If  the  IPOLn  bit  is  modified  during  a  PWM  cycle,  its  value  will  not  take  effect  immediately.

is  an  even-valued  register:

Regardless  of  the  LDOK  bit  setting,  the  IPOLn  bit  will  be  valid  for  the  next  cycle.

•  In  edge-aligned  mode,  use  the  dead  time  to  increase  or  decrease  the  VALn  register  for  compensation.

The  controller  calculates  the  compensation  value  to  control  the  pulse  width.  For  a  specified  pair  of  value  registers  (VALm),  whether  to  use  an  odd  value  register  or

•  If  ICC  in  the  ICCTRL  register  is  set  to  1,  it  is  necessary  to  use  software  to  calculate  the  counter  rising  and  falling  compensation  value  and  put  it  in  the  corresponding  VALn  register.

The  voltage  output  compensation  is  as  shown  below.

1

Load  Voltage  

Deadtime  

Bottom  PWM   

Desired  Load  Voltage  

Top  PWM   

ME32S003AF6P7

output  control

IPOL0

PWMVAL0  controls  the  PWM0/PWM1  pair

0   

PWMVAL1  controls  the  PWM0/PWM1  pair

IPOL1

PWMVAL3  controls  the  PWM2/  PWM3  pair

Table  12-17:  Upper/lower  output  manual  compensation

PWMVAL2  controls  the  PWM2/  PWM3  pair

bit

PWMVAL4  controls  the  PWM4/  PWM5  pair

1   

0   

logical  value

PWMVAL5  controls  the  PWM4/  PWM5  pair1   

0   

0   

PWMVAL6  controls  the  PWM6/  PWM7  pair

IPOL2

Chart  12-15  Dead  zone  compensation  under  negative  current

PWMVAL7  controls  the  PWM6/  PWM7  pair

IPOL3

130   

1   

Chart  12-14  Dead  zone  compensation  under  positive  current

www.mesilicon.com  

Bottom  PWM   

Deadtime  

Top  PWM   

Load  Voltage  

Desired  Load  Voltage  
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12.3.6  PWM  output  polarity  control

12.3.5  Asymmetric  PWM  output

IPOL1  controls  the  PWM2/  PWM3  pair

1   

0   

PWM  counting  direction  control  PWM2/  PWM3  pair

0   

0   

1   

IPOL2  controls  the  PWM4/  PWM5  pair

1   

1   

PWM  counting  direction  control  PWM4/  PWM5  pair

IPOL3  controls  the  PWM6/  PWM7  pair

0   

PWM  counting  direction  control  PWM6/  PWM7  pair

ICC3  

Figure  12-16  Asymmetric  Waveform  –  Phase  Shifted  PWM  Output

output  control

ICC0

131  

IPOL0  controls  the  PWM0/  PWM1  pair

ICC1   

Table  12-18:  Upper/lower  side  output  compensation  controlled  by  ICCn  bits

ICC2   

bit

PWM  counting  direction  control  PWM0/  PWM1  pair

www.mesilicon.com   

logical  value

Value  
Even  PWM  Odd  PWM  

Value  Value  Value  
Odd  PWM  Even  PWM  

ME32S003AF6P7

2.  BOTNEGn  controls  PWM  channels  PWM1,  PWM3,  PWM5,  PWM7.  Used  to  drive  the  low-side  transistors  of  the  inverter  in  complementary  output  mode.  when

All  TOPNEn  and  BOTNEGn  bits  are  configured  in  register  CNFG.

When  TOPNEGn  is  set,  the  output  is  active  low.

The  PWM  value  register  generates  the  PWM  waveform.

Note:  If  the  ICCn  bit  of  the  ICCTRL  register  is  changed  during  a  PWM  cycle,  the  new  setting  will  take  effect  in  the  next  PWM  cycle.

1.  TOPNEGn  controls  PWM  channels  PWM0,  PWM2,  PWM4,  PWM6.  Used  to  drive  the  high-side  transistors  of  the  inverter  in  complementary  output  mode.  when

register  to  generate  PWM  waveform.  For  example,  when  PWM  is  counting  up,  use  even  PWM  value  register  to  generate  PWM  waveform;  when  PWM  is  counting  down,  use  odd

When  BOTNEGn  is  set,  the  output  is  active  low.

The  polarity  of  the  PWM  output  is  controlled  by  two  options:

In  Center  Aligned  Complementary  mode,  the  PWM  duty  cycle  can  be  changed  every  half  cycle.  PWM  counter  selects  odd  or  even  PWM  value  when  counting  up  or  down

Modulus  =4  0  

Even  PWM   

Value  =  1  

4  

Odd  PWM   

3  

Value  =  3  

2  

Value  =  3  

Even  PWM   

1  

Odd  PWM   

Up/Down  Counter  

Value  =  1  
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Positive  PWM  Output  Polarity  
Center-Aligned  

PWM  =  0

PWM  =  3

Modulus  =  4  

PWM  =  4

Modulus  =  4  

Up/Down  Counter  

PWM  =  1

Up/Down  Counter  

PWM  =  2

PWM  =  4

Center-Aligned  

PWM  =  0

PWM  =  2

Edge-Aligned  

PWM  =  1

Edge-Aligned  

PWM  =  3

Up  Counter  

PWM  =  3

Up  Counter  

PWM  =  0

PWM  =  4

PWM  =  0

PWM  =  4

PWM  =  1

Positive  PWM  Output  Polarity  

PWM  =  1

Negative  PWM  Output  Polarity  

Modulus  =  4  

PWM  =  2

Modulus  =  4  

PWM  =  3

Negative  PWM  Output  Polarity  

PWM  =  2

12.3.7  Software  output  control

PWM  Value  =  2  

OUTCTL0  is  Cleared   Toggling  OUT0  with  OUTCTL0  

Deadtime  =  1  

PWM  0  Generator  

Set  

PWM  1  Generator  

Toggling  OUT1  with   

OUTCTL0  

OUTCTL0  Set  and   

OUT1  

OUT0  

Setting  OUTCTL0  with  OUT0  Set  

PWM  0  with  Deadtime  

OUT0  Clear  

Modulus  =  4  

PWM  1  with  Deadtime  

ME32S003AF6P7
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Chart  12-17PWM  output  polarity
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Chart  12-18  Software  output  control  in  complementary  mode

invalid  change.  Both  OUTCTRL  and  OUT  control  bits  are  located  in  the  PWM  output  control  register,  OUT.  When  using  software  output  control,  the  output  polarity  of  the  PWM

Setting  the  output  control  enable  (OUTCTRL)  bit  allows  the  PWM  output  to  be  controlled  by  software  instead  of  the  PWM  signal  generator.  In  independent  output  mode,  when

Still  controlled  by  TOPNEGm  and  BOTNEGm .

When  OUTCTRLm=1 ,  the  register  OUT  value  will  be  output  to  PWMm  channel.  At  this  time,  setting/resetting  the  OUTm  bit  will  cause  the  corresponding  PWM  channel  output  to  have
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12.3.8  PWM  Generator  Setup  Overload

Four  Opportunities  

Reload  

Frequency  
To  Every  

Opportunities  

Counter  

Two  Opportunities  

Up/Down  

To  Every  To  Every  
Change  
Reload  

Opportunities  

To  Every  
Two  Half   

Opportunities  

To  Every  

Counter  
Up/Down  

Four  Half   

Reload  

Opportunities  

To  Every  Half  
Change  

Opportunities  

Reload  To  Every  
Frequency  Two  Half  

12.3.8.1  Load  enable

ME32S003AF6P7

12.3.8.2  Overload  frequency

12.3.8.3  Overload  flags

register,  and  will  take  effect  at  the  beginning  of  the  next  PWM  cycle.  The  LDOK  bit  will  be  automatically  cleared  to  0  after  the  new  parameters  take  effect.

The  LFQ  of  the  CTRL  register  can  be  used  to  select  the  PWM  to  reload  the  register  value  of  the  PWM  generator  every  1  to  16  reload  opportunities.  Regardless  of  the  LDOK  setting,

LDFQ  is  valid  at  every  reload  opportunity.  The  HALF  bit  of  the  CTRL  register  controls  whether  center-aligned  half-cycle  reloads  are  enabled.  If  the  HALF  bit  is  set,  reload

The  LDOK  enable  bit  will  modify  the  following  parameters  of  the  PWM  generator:

Can  occur  at  cycle  start  or  half  cycle.  If  the  HALF  bit  is  cleared,  a  reload  is  only  possible  at  the  beginning  of  the  cycle.  When  edge-aligned,  reloading  is  only  possible  at  cycle  start

•  Prescaler  using  the  PRSC  setting  of  the  PWM  Control  (CTRL)  register.

Happened  at  the  beginning. .

On  every  PWM  reload,  the  PWM  reload  flag  (PWMF)  bit  in  the  CTRL  register  will  be  set  regardless  of  the  state  of  the  LDOK  bit.  such  as  reload  interrupt

Note:  In  half  cycle,  reloading  a  new  modulus  value  (modulu)  will  force  the  PWM  counter  to  use  the  modulus  value  minus  one  in  the  next  cycle  counting  process.  enable  half  cycle

bit,  the  PWMF  flag  will  still  be  set,  but  no  interrupt  will  be  triggered.  The  PWMF  flag  can  be  cleared  by  writing  0  to  the  PWMF  bit.

When  the  enable  (PWMRIE)  bit  is  set,  the  PWMF  flag  will  trigger  an  interrupt  so  that  the  software  can  calculate  the  control  parameters  in  real  time.  If  the  reload  interrupt  enable  (PWMRIE)  bit  is  not  set

•  Control  the  PWM  carrier  period  using  the  modulus  (CMOD)  register

Overloading  is  only  valid  for  center  alignment,  not  edge  alignment.

•  Use  the  VALm  register  value  to  control  the  pulse  width  of  all  PWM  channels

LDOK  allows  software  not  to  modify  all  PWM  parameters  at  the  same  time.  When  LDOK  is  set,  the  prescaler  frequency,  modulus  value,  and  channel  duty  cycle  settings  of  the  operating  frequency  will  be  loaded  into  the  PWM

www.mesilicon.com   133  

Chart  12-19  Cycle  reload  frequency  change

Chart  12-20  Half-period  heavy  load  frequency  change
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0  

Up/Down  

Half  =  0,  LDFQ[3:0]  =  0000  =  Reload  Every  Cycle  

PWM  Value  =  1  

PUMP  =  1

Modulus  =  3  

PWM

LDOK  =  1  
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1  

1  
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Counter  
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2  
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2  

1  

1  

1  

1  

1  

1  

Half  =  1,  LDFQ[3:0]  =  0000  =  Reload  Every  Half  Cycle  

0  

PWM

Up/Down  

1  

4  

1  

1  

LDOK  =  1  

Counter  
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Figure  12-23  Center-aligned  PWM  value  register  half-cycle  reload

Figure  12-24  Center-Aligned  PWM  Modulo  Register  Half  Cycle  Reload
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Figure  12-21  Center-aligned  PWM  value  register  cycle  reload

Figure  12-22  Center-Aligned  PWM  Modulo  Register  Cycle  Reload

Up/Down  
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Half  =  1,  LDFQ[3:0]  =  0000  =  Reload  Every  Half  Cycle  

2  

1  PUMP  =  1
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Modulus  =  3  

Up  only  

LDFQ[3:0]  =  0000  =  Reload  Every  Cycle  

1  

3  

2  1  

0  

3  

1  

1  

0  

3  

2  

1  

LDOK  =  1  

PUMP  =  1

Counter  

PWM  Value  =  1  

PWM

0  

3  

1  

1  

PWM

Modulus  =  3  

LDFQ[3:0]  =  0000  =  Reload  Every  Cycle  

0  

1  

2  

1  

LDOK  =  1  
1  

2  

2  1  

Counter  

1  

4  

2  1  

Up  only  

PWM  Value  =  2  
PUMP  =  1

ME32S003AF6P7

12.3.8.5  PWM  initialization

12.3.8.4  Synchronous  output  control

www.mesilicon.com   

Figure  12-26  Edge-aligned  PWM  modulo  register  half-cycle  reload

135  

Figure  12-25  Edge-aligned  PWM  value  register  cycle  reload

The  PWM  uses  reload  events  to  synchronize  output  pulses.  It  can  be  used  as  timer  input  signal.  Regardless  of  the  LDOK  bit  status  and  reload  frequency,  at  each  PWM

If  the  LDOK  bit  is  not  set  before  restarting,  the  PWM  will  use  the  last  loaded  value  to  generate  the  PWM  waveform.  If  the  PWMEN  or  OUTCTLm  bit  is  set,  the  dead  time  is  set

It  is  jointly  decided  to  use  the  odd  or  even  PWM  value  register  value  to  control  the  PWM  output  in  the  first  period.

Starting  PWM  without  setting  LDOK  load  enable  will  result  in  PWM  prescaler  of  1,  PWM  value  of  1  and  unknown  modulo  value.  If  the  PWMEN  bit  is  reset

The  PWMF  bit  will  also  be  set.  Setting  PWMF  causes  an  interrupt  request  to  occur  if  the  PWMRIE  interrupt  is  enabled.  In  complementary  mode,  IPOLn  bits  and  ICCn  bits

PWMRIE  bit.

All  registers  should  be  initialized  and  LDOK  should  be  set  before  PWMEN  is  set.  When  LDOK=1,  PWM  loading  will  happen  immediately  after  PWMEN  bit  is  set,

There  will  be  waveform  output  every  cycle.

If  the  setting  is  changed,  incorrect  dead-time  insertion  will  occur.

Note:  Enabling  PWM  (PWMEN  is  set)  will  set  PWMF  even  if  LDOK  is  not  set.  To  prevent  unnecessary  interrupt  requests,  it  should  be  cleared  before  starting  PWM
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Active  
PWM

PWM

HI-Z

Bit  

HI-Z

PWM

Pins  

Operation  Clock  

Operation  Clock  

Pins  

PWM

Active  
PWM

Bit  

HI-Z

PWM

HI-Z

12.3.9  Interrupts

ME32S003AF6P7

Figure  12-28  PWMEN  and  PWM  pins  work  in  complementary  mode  (OUTCTL0,2,4  =  0)

www.mesilicon.com  

Figure  12-27  PWMEN  and  PWM  pins  work  in  independent  mode  (OUTCTL0-5  =  0)

136   

•  All  failure  mechanisms  still  function

When  the  PWMEN  bit  is  reset:

There  are  two  PWM  signal  sources  that  can  generate  different  interrupts:

•  PWMF  and  pending  interrupt  requests  will  not  be  cleared

•  PWM  generator  forces  its  output  to  0

•  Deadband  insertion  mechanism  still  works  when  software  output

•PWM  counter  is  cleared  and  stops  counting

Trigger  an  interrupt.  Both  PWMF  and  PWMRIE  are  located  in  the  PWM  Control  Register  (CTRL).

•  Software  output  remains  if  OUTCTLn=1

•  PWM  pin  output  disabled  unless  software  output  OUTCTLn=1

•  Reload  Flag  (PWMF)—PWMF  is  set  at  the  beginning  of  each  PWM  reload  cycle.  If  the  reload  interrupt  enable  (PWMRIE)  bit  is  set,  PWMF  will

Machine Translated by Google



13  ADC  

ME32S003  AF6P7  provides  a  12-bit  ADC  converter,  the  main  functions  are  as  follows:

•  ADC  measurement  range  0  ~  VDDA  or  internal  1.6V

•  Module  supports  low  power  power  down

•  Each  ADC  converter  has  8  registers  to  store  conversion  results,  thus  reducing  interrupt  burden.

•  Configurable  ADC  conversion  trigger  source  -  input  pin  level  shift  or  timer  match  signal.

•  Support  4  external  AD  channel  sampling  conversion

•  2MHz  conversion  rate,  12-bit  A/D  converter

•  Supports  burst  mode  ADC  conversion

R/W  0x000   

AD0/AD4/AD5/AD7  input

describe

initial  value

Analog  input.  The  ADC  converter  element  measures  the  voltage  of  these  input  signals.  The  input  signal  must  not  exceed  VDD. .

0x0000  0000   

Chart  13-1  ADC  functional  module  block  diagram

www.mesilicon.com   

name

Table  13-2:  List  of  ADC  registers  (ADC:  base  address  0x4001  4000)

137  

Table  13-1:  ADC  Pin  Description

Read  and  write  offset  address  description

pin

ADC  control  register.  The  CR  register  must  be  configured  prior  to  conversion.

type

CR   

ME32S003AF6P7

13.2  Pin  description

13.3  Register  Description

13.1  Overview

DR5
AD5

DR6

AD6

DR7

AD7

DR0  

AD0

AD1  

DR1

Interrupt   

request  
12bit   

ADC  

DR2
AD2  

DR3  AD3

AD4  DR4  
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0x0000  0100   

R/W  0x01C   

0x0  

3   

DR0   

STAT   

0x0   

Signals  are  configured  in  time

AD2  Conversion  result  register.

DR5

AD2,  AD3  differential  input  configuration  enable

ADCCR   

R/W  0x004   

THAT

bit  name

0x0  

0x0  

0x0   

CALCR[1:0]   

USSR

initial  value

1/2  VDD  conversion  result  register

DR8

AD1  Conversion  result  register.

DR4   

When  it  is  1,  AD1  is  the  negative  terminal  of  differential  input,  and  AD0  is  the  positive  terminal  of  differential  input

9   

INTEN   

0x0  

Table  13-3:  A/D  Control  Register  (CR)  Description

EXACTLY

R/W  0x018   

0   

No  trigger  ADC  interrupt.

DR2

0   

0   

R/W  0x024   

0x44   

0x0   

1   

VSS  conversion  result  register

-   

4.5  clocks

AD4  Conversion  result  register. . THAT

AD4,  AD5  differential  input  configuration  enable

THAT

value

0x0  

R/W  0x020   

0x0  

AINS3

DR1

R/W  0x034   

VDD  conversion  result  register

THAT

3.5  clocks

AD3  Conversion  result  register.

DR6

When  it  is  1,  AD3  is  the  negative  terminal  of  differential  input,  and  AD2  is  the  positive  terminal  of  differential  input

0x0  

ADC  interrupt  enable  register.  This  register  controls  the  ADC  conversion  end  flag  DONE  is

AD6  Conversion  result  register. THAT

AD6,  AD7  differential  input  configuration  enable

www.mesilicon.com  

Calibration  Clear  Register

DR3   

describe

2   

6:4   

R/W  0x0c   

R/W  0x03c   

0x0   

ADC  status

DR9

10.5  clocks

THAT

When  it  is  1,  AD5  is  the  negative  terminal  of  differential  input,  and  AD4  is  the  positive  terminal  of  differential  input

138   

Channel  Enable  Configuration  Register

THAT

AINS0   

1   

R/W  0x028   

0x0  

R/W  0x08   

R/W  0x038   

AINS1   

Software  trigger  ADC  register

-   

6.5  clocks

AD5  Conversion  result  register.

CHN_EN[11:0]

DR11

Maximum  clock  30MHz

reserve

THAT

ADC  VREF  configuration,  reserved

AD0,  AD1  differential  input  configuration  enable

3   

0x0  

ADCSREF   

R/W  0x014   

0x0  

AINS2   

DR10

MAX  ADC  conversion  clock

AD7  Conversion  result  register.DR7

When  it  is  1,  AD7  is  the  negative  terminal  of  differential  input,  and  AD6  is  the  positive  terminal  of  differential  input

AD0  Conversion  result  register.

THAT

R/W  0x02C   

8:7   

R/W  0x010   

0x40   

2   

The  ADC  control  register  is  used  to  set  the  A/D  channel  selection,  sampling  rate,  conversion  mode  and  conversion  conditions.

ME32S003AF6P7

13.3.1  ADC  Control  Register
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reserve

Reset,  but  does  not  include  calibration  registers

0x4

1   

0x0  

Bits  0  to  11  correspond  to  whether  an  interrupt  is  generated  after  conversion  of  channel  ADn.

139  

0x0  

0x7   

17   

0x0  

31:12   

Calibration  data  enable

Triggered  by  TIM1_CAP0  input  signal.  The  trigger  edge  is  determined  by  bit  24.

ADC  VREF  selection  bits:

11   

Bits  0  to  11  correspond  to  channel  ADn  (AD0~7  are  external  channels,  A9/10/11  are  internal  channels)  whether  to  perform  analog-to-digital  conversion.  0x00

0x0  

0x5

RST_ALL   

25   

EDGE   

describe

Clearing  to  0  disables  the  channel  corresponding  to  this  bit  from  generating  interrupts,  setting  to  1  enables  generating  interrupts  after  A/D  conversion  is  completed.

www.mesilicon.com   

ADC  conversion  start  control.  In  trigger  mode,  this  field  controls  when  the  ADC  performs  ADC  conversions.  0x0

edge  control.  This  edge  control  is  only  valid  for  ADC_TRIGGER  fields  20~23.

CONV_ERR_CLR   

16:13  TAMUX   

VREF_SEL   

31:27  -   

0x00

0x0  

0x3

reserve

0x1

Reserved,  must  be  set  to  1

23:20  ADC_TRIGGER   

initial  value

Set  to  1,  conversion  error  is  cleared

reserve.

Channel  hold  time  after  adoption

Triggered  by  TIM1_MAT1  input  signal.  The  trigger  edge  is  determined  by  bit  24.

CONV_CAL   

1   

INTEN   

Maximum  clock  4MHz

0x0  

0x8   

18   

0   

Reset  ADC   

Triggered  by  TIM1_CAP1  input  signal.  The  trigger  edge  is  determined  by  bit  24.

1:  Internal  1.6v,  when  the  internal  reference  voltage  is  used,  the  ADC  conversion  frequency  should  be  lower  than  200KHz

24   

bit  name

CHN_EN

0x0  

0x6   

RST_ALL   

LSEN

initial  value

11:0   

Triggered  by  software

Falling  edge  valid

CAL_ERR_CLR   

describe

0x0  

0x00

0x0  

Triggered  by  TIM1_MAT0  input  signal.  The  trigger  edge  is  determined  by  bit  24.

10   

0   

0:  external  input  voltage

-   

Table  13-4:  A/D  Interrupt  Enable  Register  (INTEN)  Description

11:0   

Set  to  1,  calibration  error  is  cleared

Triggered  by  PWM  event  signal.

Triggered  by  TIM0_MAT0  input  signal.  The  trigger  edge  is  determined  by  bit  24.

12   

BUSRT

26   

reserve

0x0  

0x2   

0x0  stop  trigger  sampling

Rising  edge  valid

19   

THAT

bit  name

This  register  controls  whether  an  interrupt  request  is  enabled  at  the  end  of  each  A/D  conversion.  For  example,  a  sensor  may  need  to  be  monitored  by  constantly  performing  conversions  on  some  A/D.  most

The  latest  conversion  results  can  be  read  out  by  the  application  at  any  time  as  needed.  In  this  case,  interrupts  are  not  used  at  the  end  of  some  A/D  conversions.

This  register  is  used  to  select  the  channel  that  needs  to  perform  AD  conversion  in  one-shot  or  burst  mode.

ME32S003AF6P7

13.3.2  ADC  Interrupt  Enable  Register

13.3.3  ADC  Channel  Selection  Register
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EOCAL_CLR  Clear  the  calibration  end  flag,  ready  for  the  next  calibration

bit  name

describe

DONE   

-   

0x0  

initial  value

value

EOCAL   

0x0  

reserve

This  bit  is  set  to  1  at  the  end  of  A/D  conversion.  This  bit  is  cleared  when  this  register  is  read.

0x0  

ADC  conversion  end  flag

140   

Enable  ADC  calibration

RESULT   

value

2   

0x0  

0x0  

0x0  

ADTRIG

describe

CON_ERR  -

describe

0x0  

name

31   

Then  the  bit  is  set  to  1.  Reading  this  register  clears  this  bit.

initial  value

ADC  calibration  end  flag

0   

reserve.

CAL_IN

11:0   

bit  name

0x0  

31:12   

31:2   

29:12   

0   

SAMP_CONV  -   

-   

bit

0x0   

initial  value

initial  value

The  voltage  is  less  than,  equal  to  or  close  to  VSS,  and  0xFFF  indicates  that  the  voltage  at  the  ADn  pin  is  close  to,  equal  to  or  greater  than  VREF.

bit  name

CAL_ERR   

4   

1   

reserve

OVERRUN  In  burst  mode,  if  one  or  more  conversion  results  are  lost  or  overwritten  before  the  resulting  conversion  with  the  RESULT  bit  occurs,

31:1   

ADC  conversion  error  flag

EOC_CONV  -   

0x0  

describe

When  DONE  is  1,  this  field  contains  a  binary  number,  indicating  the  ADn  tube  selected  by  the  SELn  field

0x0   

Table  13-7:  Status  Register  (STAT)  Description

30   

0x0  

ADC  sampling  end  flag

1   

X   

The  voltage  at  the  pin  is  divided  by  the  VREF  voltage  selected  by  VREF_SEL:  V/VREF.  If  this  field  is  0,  it  means  that  the  voltage  at  the  ADn  pin

Table  13-6:  Software  trigger  register  (SSCR)  description

Set  to  1  to  trigger  an  ADC  conversion.

0   

3   

0x00

Table  13-5:  A/D  Data  Register  Bank  (DR0  ~  DR7,  DR9~DR11)  Description

0x0  

-   

reserve

ADC  calibration  error  flag

www.mesilicon.com  

This  register  is  used  by  software  to  trigger  ADC  conversion

The  ADC  data  register  is  used  to  store  the  A/D  conversion  result.  It  includes  conversion  end  and  overflow  flags.

This  register  is  the  ADC  current  status  flag  register.

This  register  is  used  to  select  the  channel  that  needs  to  perform  AD  conversion  in  one-shot  or  burst  mode.

-

ME32S003AF6P7

13.3.4  ADC  Calibration  Register

13.3.6  Software  trigger  register

13.3.5  ADC  Data  Register  Bank

13.3.7  Status  Register

Machine Translated by Google



ADC  busy  flag 0x0  

reserve

www.mesilicon.com   

0x0  

5   

141  

31:6   

BUSY   -

13.4.1  Select  the  A/D  channel  for  ADC  conversion

13.4.3  Interrupts

13.4.2  ADC  trigger  conversion  mode

ME32S003AF6P7

13.4  Operation

If  ADC  trigger  conversion  is  triggered,  all  selected  A/D  channels  will  be  converted  once.  Cannot  be  interrupted  until  all  channels  have  been  converted.  If  a  software  command  is  issued  or  an  event  triggers  ADC  conversion  

at  this  time,  the  ADC  conversion  request  will  be  ignored.

An  ADC  conversion  trigger  event  can  be  a  software  request,  a  timer  capture  (CAP)  or  match  (MAT)  signal,  or  a  PWM  event.  During  timer  capture  (CAP)  or  match

broken.  At  the  same  time,  since  the  DONE  flag  is  automatically  cleared  when  the  data  in  the  DRn  register  is  read,  the  user  needs  to  query  the  ADC  register  for  correct  processing.

Each  AD  channel  has  a  fixed  data  register  for  storing  conversion  results.  The  user  can  simply  enable  the  channel  bit  to  configure  the  required  channel  for  conversion,  and  convert  the  12-bit

When  any  A/D  channel  conversion  is  complete,  the  DONE  flag  bit  will  be  set  and  an  interrupt  will  be  triggered.  Software  can  control  the  interrupt  enable  bit  to  decide  whether  to  enter  the  middle  at  the  end  of  the  conversion

When  matching  (MAT)  as  a  trigger  signal,  the  signal  edge  control  is  determined  by  the  EDGE  bit  of  the  CR  register.

The  conversion  results  are  stored  in  corresponding  registers  respectively.  Once  triggered,  the  A/D  conversion  channels  scan  in  order  from  DR0  to  DR11.
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14.1  Overview

[1])  [2])  (AGAINST (AGAINST[3])  (AGAINST (AGAINST(AGAINST [0])  [4])  

Time  to  deal  with  different  applications.  The  watchdog  timer  has  the  following  main  functions:

•  Independent  frequency  programmable  watchdog  clock  oscillator  •  

Watchdog  timer  can  trigger  interrupt  or  reset

•  Support  low  power  mode

The  watchdog  timer  is  used  to  interrupt  and  reset  the  system  after  an  error  occurs  in  the  user  program  and  the  dog  cannot  be  fed.  With  the  programmable  watchdog  timer,  the  user  can  change  the  timer

The  figure  below  is  a  block  diagram  of  the  watchdog  function.

www.mesilicon.com  

Chart  14-1  Watchdog  function  module  diagram

142   
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compare   
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underflow  

MOD  
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shadow  bit  
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WD  TV  
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compare  

14  watchdog  timers  (WDT)

feed  ok  
TC  write  
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The  MOD  register  controls  the  operation  of  the  watchdog  through  the  combination  of  the  WDEN  and  RESET  bits.  A  watchdog  time-out  can  generate  a  watchdog  reset  or  an  interrupt.  if  in  sleep  mode

If  a  watchdog  interrupt  occurs  in  the  system,  the  watchdog  interrupt  will  wake  up  the  system.

14.2  Register  Description

14.3  Watchdog  Mode  Register

Watchdog  clock  lock  bit.  This  bit  is  cleared  on  reset  and  can  only  be  set  by  a  subsequent  write  once.  this

TV   

AGAINST

The  watchdog  timer  runs.

4   

0x008  Watchdog  feed  dog  command  register.  Write  0xAA  and  0x55  to  this  register  to  make  the  watchdog

www.mesilicon.com   

after  bit)

0x0000  FFFF  

Table  14-1:  List  of  watchdog  registers  (base  address  0x4002  8000)

1   

WDTOF   

cleared.  The  WDPROTECT  bit  can  be  cleared  by  an  external  reset  or  a  Watchdog  Timer  reset.

Watchdog  enable  bit.  Subsequent  writes  through  the  WDLOCKEN  bit  lock  the  WDEN  bit.

1   

The  watchdog  clock  (WDCLK)  is  not  locked.

A  watchdog  timeout  will  cause  a  system  reset.

R/W   

R/W   

0   

value  (WDTC).

0  

Table  14-2:  Watchdog  Mode  Register  (MOD)  Description

0x010  Reserved

When  the  watchdog  counter  counts  to  the  value  specified  by  WDWARNINT,  the  watchdog  interrupt  flag  is  set.

0   

0   

When  writing  to  the  WDTC  register,  the  watchdog  time-out  flag  is  set.  Writing  0  to  this  bit  by  software  can

The  watchdog  timer  stops.

0xFF   

0x000  Watchdog  mode  register.  This  register  contains  basic  watchdog  mode  and  status  information.  0x0000  0001

2   

0   

initial  value

0xFF  FFFF  

WHERE

describe

0   

A  watchdog  timeout  will  cause  an  interrupt.

WINDOW   

TC   

Once  a  bit  is  set,  it  can  only  be  cleared  by  a  chip  reset.

When  the  watchdog  timeout  flag  is  set,  it  will  not  trigger  a  system  reset. .

0x00C  Watchdog  timer  register.  This  register  reads  the  current  value  of  the  watchdog  timer.

WDRESET   

WDEN

Read  and  write  offset  address  description

RO   

WHINT

The  watchdog  timer  constant  can  only  be  changed  after  the  counter  is  less  than  the  value  of  WARNINT  and  WINDOW

FEED   

WDLOCKCLK   

1  

0  

0  (externally  complex  only

WDPROTECT   Watchdog  protection  mode.  This  bit  can  only  be  set.  Once  the  WDPROTECT  bit  is  set,  it  cannot  be

value

0x018  Watchdog  window  register

1   

143  

1   

0   

Watchdog  reset  enable  bit.  Subsequent  writes  through  the  WDLOCKEN  bit  lock  the  WDRESET  bit.

WARNINT   

R/W   

3   

0   

Clear  the  flag  to  zero.  WDTOF  bit  1,  can  trigger  interrupt.  In  any  case,  the  non-watchdog  super-

The  timer  reloads  the  value  in  TC.

The  watchdog  timer  constant  value  (WDTC)  can  be  changed  at  any  time.

5   

initial  value

Watchdog  timeout  flag.  When  a  watchdog  timeout  occurs,  a  dog  feed  error  occurs,  or  when  WDPROTECT=1  and  try

R/W   

THAT

name

0   

This  flag  is  cleared  by  any  reset  or  by  writing  a  1  to  this  bit  by  software.

bit  name

0x014  Watchdog  warning  interrupt  compare  value  register

0x004  Watchdog  timer  constant  register.  This  register  determines  the  watchdog  timeout  value.

ME32S003AF6P7
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Register  TC  determines  the  timeout  value.  The  contents  of  the  TC  are  reloaded  into  the  watchdog  timer  whenever  a  dog  feed  sequence  occurs.  On  reset,  the  value  0x00  FFFF  is  preloaded.  to  write

A  value  less  than  0xFF  causes  0xFF  to  be  loaded  into  the  TC.  Therefore,  the  minimum  timeout  interval  is  TWDCLK  ×  256  ×  4.  If  the  WDPROTECT  bit  in  MOD  is  1,

Then  an  attempt  to  change  the  TC  value  before  the  watchdog  counter  is  less  than  the  values  of  WARNINT  and  WINDOW  will  cause  the  watchdog  to  set  the  WDTOF  flag.

0x00  FFFF   

The  watchdog  trigger  always  causes  an  interrupt,  and  this  behavior  cannot  be  overridden  by  software.

Note:  Before  setting  the  WDLOCKCLK  bit,  the  user  must  enable  the  watch

When  this  mode  is  selected,  the  WDINT  flag  will  be  set  when  the  watchdog  counter  counts  to  the  value  specified  by  WDWARNINT,  and  a  watchdog  timer  will  be  generated.

THE  WD  CAP

Power-down  mode  is  disabled.  The  DPDEN  bit  in  the  PMU  cannot  be  set.

The  impact  is  as  follows:

Setting  this  bit  disables  writing  to  the  control  power  configuration  registers  PDRUNCFG,  PDSLEEPCFG  and

describe

0   

When  this  mode  is  selected,  the  WDINT  flag  will  be  set  when  the  watchdog  counter  counts  to  the  value  specified  by  WDWARNINT,  and  a  watchdog  timer  will  be  generated.

Power-down  disable  bit.  This  bit  is  cleared  on  reset  and  can  only  be  set  by  a  subsequent  write  once.  Once  this  positionWDLOCKDP   

initial  value

31:  8   

place.  Once  this  bit  is  set,  it  can  only  be  cleared  by  a  chip  reset.

Watchdog  Interrupt  Mode:  A  watchdog  warning  interrupt  will  be  generated,  but  a  watchdog  reset  will  not  be  generated.

•  If  the  watchdog  is  enabled  and  the  WDRESET  bit  is  set  to  0  before  setting  the  WDLOCKEN  bit,  see

and/or  IRC,  the  WDT  always  has  a  valid  clock  source.

name

When  the  WDLOCK  bit  is  set,  the  watchdog  is  permanently  disabled  or  enabled  depending  on  the  state  of  the  WDEN  bit.  Reset  behavior  is  subject  to

7   

Allows  entry  into  power-down  mode.

X  (0  or  1)  No  watchdog  mode

Watchdog  reset  mode:  Enable  watchdog  interrupt  and  watchdog  reset.

6   

Once  the  WDLOCKCLK  bit  is  set,  the  watchdog  clock  source  cannot  be  turned  off  or  on.

1   

www.mesilicon.com  

1   

0   

0   

Other  bits  in  the  set  register  will  not  be  affected.  Setting  the  WDLOCKCLK  bit  ensures  that  as  long  as  the  watchdog  oscillator

A  watchdog  trigger  always  causes  a  reset,  and  this  behavior  cannot  be  overridden  by  software.

23:0   

If  set,  it  can  only  be  cleared  by  chip  reset.

1   

1   

bit

WDEN  WDRESET  mode  of  operation

If  this  bit  is  set  to  1,  any  subsequent  writes  to  the  WDEN  and  WDRESET  bits  will  be  blocked.  when  setting

144   

interrupt  request.

reserve

Watchdog  Oscillator  or  IRC  or  both  to  ensure  the  selected  clock  source  is  running  in  Active,  Sleep  mode.  one

1   

WDTC  Watchdog  timeout  interval

Watchdog  enable  and  reset  lock  bits.  This  bit  is  cleared  on  reset  and  can  be  set  by  writing  only  once  thereafter.

0   

interrupt  request.  A  watchdog  counter  of  zero  will  reset  the  microcontroller.

0   

•  If  the  watchdog  is  enabled  and  the  WDRESET  bit  is  set  to  1  before  setting  the  WDLOCKEN  bit,  see

Bits  in  PDAWAKECFG  for  the  currently  selected  watchdog  clock  source  supply  execute  any  write  operations.  power  supply

Table  14-4:  Watchdog  Timer  Constant  Register  Register  (TC)  Description

Table  14-3:  Watchdog  operating  mode  selection

Allows  writing  to  the  WDEN  and  WDRESET  bits  to  enable  or  disable  watchdog  operation.

0   

14.3.1  Watchdog  Timer  Constant  Register

ME32S003AF6P7
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value,  a  watchdog  feed  error  event  will  occur.  WDWINDOW  resets  to  the  largest  possible  value  for  WDTV,  so  windows  don't  take  effect.  if

Dog  warning  breaks.  There  will  be  a  maximum  of  1,023  watchdog  timer  counts  (4,096  watchdog  clocks)  before  the  watchdog  times  out.  If  WARNINT  is  set  to  0,

If  the  value  of  WDWINDOW  is  less  than  0x100,  the  watchdog  cannot  be  fed  successfully.

An  interrupt  will  be  generated  simultaneously  with  the  watchdog  event.

The  WDWARNINT  register  determines  the  watchdog  timer  value  that  will  generate  a  watchdog  interrupt.  When  the  watchdog  timer  matches  the  value  defined  by  WDWARNINT,  the

The  WDWINDOW  register  determines  the  maximum  value  of  WDTV  allowed  when  performing  watchdog  feeding.  If  the  feed  dog  valid  sequence  is  reached  on  WDTV  in  WDWINDOW

The  WDTV  register  is  used  to  read  the  current  value  of  the  watchdog  timer.

Interrupt  is  generated  after  continuing  WDCLK.  The  watchdog  is  triggered  when  the  lower  10  bits  of  the  counter  have  the  same  value  as  the  10  bits  of  WARNINT  and  the  rest  of  the  upper  bits  of  the  counter  are  0

Writing  0xAA  followed  by  0x55  to  this  register  will  reload  the  Watchdog  Timer  with  the  WDTC  value.  Illegal  dog  feed  sequence  can  generate  WDTOF  flag  set.

Table  14-5:  Watchdog  Feed  Dog  Command  Register  (FEED)  Description

reserve

bit

reserve

0   

describe

describe

initial  value

Table  14-7:  Watchdog  Warning  Interrupt  Register  (WARNINT)  Description

31:8   

describe

-   

145  

bit

THAT

-  

WDTV  watchdog  timer  value

name

reserve

reserve

WARNINT  Watchdog  warning  interrupt  compare  value

initial  value

initial  value

bit  name

name

31:24   

www.mesilicon.com   

THAT

23:0  WDWINDOW  Watchdog  window  compare  value.

WDFEED  The  feed  value  should  be  0xAA  and  0x55  in  sequence.

Table  14-6:  Watchdog  Timer  Value  Register  (TV)  Description

0x00  00FF   

bit

THAT

describe

31:24   

31:24   

7:0   

name

0xFF  FFFF   

initial  value

23:0   

9:0   

reserve

31:10   

Table  14-8:  Watchdog  Window  Compare  Value  Register  (WINDOW)  Description

14.3.2  Watchdog  feed  dog  command  register

14.3.3  Watchdog  Timer  Register

14.3.4  Watchdog  Warning  Interrupt  Compare  Value  Register

14.3.5  Watchdog  Window  Compare  Value  Register

ME32S003AF6P7
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14.4.1  Watchdog  lock  function

14.4  Watchdog  Clock  and  Low  Power  Control

14.5  Application  Example  of  Watchdog  Timer

www.mesilicon.com  

Chart  14-2  Watchdog  feeds  the  dog  in  advance  in  window  mode

146   

Note:  Use  the  lock  function  to  pay  attention  to  the  following  items

If  the  watchdog  oscillator  is  not  used,  it  can  be  turned  off  in  the  PDRUNCFG  register  unless  bit  5  in  the  MOD  register  is  set.  In  order  to  save  energy,  the

•  Ensure  that  the  WDT  clock  source  selected  in  the  power  configuration  register  PDRUNCFG  is  powered  on  before  locking  the  power  control  and  clock  source  selection.

The  AHBCLKCTRL  register  disables  the  clock  (PCLK)  input  to  the  watchdog  register  block.

The  Watchdog  Timer  module  uses  two  clocks:  PCLK  and  WDCLK.  PCLK  is  generated  by  system  clock  and  used  by  APB  to  access  watchdog  register.  WDCLK  by

There  are  several  ways  to  lock  Watchdog  Timer  operation  to  ensure  that  the  WDT  is  always  running.  The  lock  function  can  be  accessed  by  writing  to  the  corresponding  lock  register  bit  once

As  shown  in  the  figure  below,  the  watchdog  timer  works  in  several  modes:

Generated  by  wdt_clk  in  the  watchdog  clock  oscillator  for  watchdog  timer  counting.  The  following  two  clocks  can  be  used  as  clock  sources  for  the  wdt_clk  clock:  IRC  and  Watchdog

to  be  enabled  and  can  only  be  canceled  by  chip  reset.  The  following  locking  mechanisms  can  be  applied:

dog  oscillator.  The  clock  source  is  selected  in  the  WDCLKSEL  register,  but  please  note  that  the  clock  source  can  be  locked  by  software  through  the  MODE  register.

•  Lock  the  enable/disable  state  of  WDT,  and  at  the  same  time  lock  whether  the  watchdog  triggers  an  interrupt  or  reset  •  Lock  the  

switching  of  the  clock  source.  This  lockout  mechanism  prevents  switching  to  a  powered-down  clock  source

•  Lock  power  control  for  any  WDT  clock  source  in  the  PDRUNCFG  register

There  is  some  synchronization  logic  between  these  two  clock  domains.  When  MOD  and  TC  registers  are  updated  by  APB  operation,  the  new  values  will  be  set  by  WDCLK  clock  and  take  effect.

When  the  watchdog  timer  is  on  the  WDCLK  clock  cycle,  the  synchronization  logic  locks  the  value  of  the  counter  on  WDCLK  and  then  synchronizes  it  to  PCLK  to  serve  as  the  TV  register.

•  Lock  to  update  WDT  reload  value  •  Lock  to  

enter  power-down  mode

The  value  of  the  register  is  read  by  the  CPU.

ME32S003AF6P7

Watchdog  
Reset  

125A   

WDCLK /  4  

1259   Watchdog  1257  1258   
Counter   

Conditions:  

Early  Feed  

WINDOW  =  0x1200  

Event  

WARNINT  =  0x3FF  

TC   =  0x2000  
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0400   

WDCLK /  4  

03FF   

WARNINT  =  0x3FF  

Watchdog  03FE   

TC   =  0x2000  

Watchdog  

Counter  
03FD   03FB03FC   

Interrupt  

0403   03FA0402   03F90401   

Conditions:  

WINDOW  =  0x1200  

125A   

WDCLK /  4  

1259   1258   Watchdog  1257  
Counter   

Conditions:  

Early  Feed  

WINDOW  =  0x1200  

WARNINT  =  0x3FF  

Event  

Watchdog  

TC   =  0x2000  

Reset  

Figure  14-3  The  watchdog  feeds  the  dog  correctly  in  window  mode

Figure  14-4  Watchdog  warning  interrupt
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can.  CRC  System  Clock  CRC_PCLK  is  provided  by  the  controller  system  clock  and  controlled  by  SYSAHBCLKCTRL.  Similar  to  other  modules  of  the  controller,  the  CRC  can  be  passed

Turn  off  the  clock  to  save  energy.  CRC  can  accomplish  the  following  tasks:

•  CRC-32  

•  CRC-CCITT  

ME32S003  integrates  a  tiny  CRC  coprocessor,  which  is  used  to  handle  complex  calculations  of  the  controller.  The  software  can  complete  the  preset  calculation  function  by  calling  the  CRC  register.

•  CRC-16  

15  CRC  

15.2.1  CRC  Mode  Register

15.2  CRC  interface  register  description

15.1  Overview

ME32S003AF6P7

0   

CRC  Mode  Register

Do  not  invert  bit  order  for  CRC_WR_DATA  (per  byte)

www.mesilicon.com  

0x0000  FFFF  

offset  address

Invert  the  bit  order  of  CRC_SUM

CRC_SUM   

1   

CMPL_SUM   

01   

Select  CRC-CCITT  polynomial

3   

1's  complement  is  not  used  for  CRC_WR_DATA

Write:  CRC  data  register

148   

BIT_RVS_WR   

0   

bit  name value

0x00

0   

Do  not  invert  the  bit  order  of  CRC_SUM

data  bit  order

describe

5   

00   

0x04   0x0000  FFFF   

read  and  write

CRC  polynomial  selection

data  complement

Read:  CRC  checksum  register

1   

Do  not  use  1's  complement  for  CRC_SUM

Table  15-2:  CRC  Mode  Register  (CRC_MODE)  Description

R/W   

BIT_RVS_SUM   

Select  CRC-32  polynomial

0x08   

0   

2   

name

0   

0x0000  0000   

CRC  checksum  bit  order

00   1:0  CRC_POLY   

R/W   

1   

4   

0   

Invert  the  bit  order  of  CRC_WR_DATA  (per  byte)

CRC  Seed  Register

0   

Select  CRC-16  polynomial

CRC  checksum  complement

CRC_MODE   

1X   

CMPL_WR   

1's  complement  (for  CRC_WR_DATA)

initial  value

R/W   

0   

initial  valuedescribe

CRC_SEED   

Table  15-1:  List  of  registers  (base  address  0x5001  0000)
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1's  complement  for  CRC  sum:  No

polynomial  =  x16  +  x12  +  x5  +  1

The  most  recent  CRC  check  can  be  read  through  this  register  in  selected  bit  order  and  1's  complement  postprocessing

Invert  bit  order  of  CRC  sum:  No

Read-only  register.  Save  the  last  checksum.

CRC-CCITT  setting

and.

1's  complement  for  data  input:  No

This  register  is  a  write-only  register  and  is  used  to  enter  the  block  of  data  for  which  the  CRC  sum  will  be  calculated.

Invert  bit  order  on  data  input:  No

CRC_MODE  =  0x0000  0000  

Seed  value  =  0xFFFF

reserve

1's  complement  (for  CRC_SUM)

0  

31:8  -   

Table  15-5:  CRC  Data  Register  (CRC_DATA)  Description

149  

6   

THAT

CRC_SEED   

use  default

1   

Table  15-3:  CRC  Seed  Register  (CRC_SEED)  Description

describe

initial  value

31:0   

SEED_SET   

name

Table  15-4:  CRC  Checksum  Register  (CRC_SUM)  Description

Write  1  to  load  seed  data  to  CRC

0x0000  FFFF   

describe

31:0  CRC_WR_DATA  will  use  the  data  written  to  this  register  to  perform  a  CRC  calculation  in  the  selected  bit  order  and  1's  complement  preprocessing.  Any  write  size  of  8,  16,  or  32  bits  is  allowed,  and  

sequential  calculations  are  accepted.

name

www.mesilicon.com   

1   

0  

31:0   

SEED_OP   

-   

CRC  seed  value

bit  name

0x0000  FFFF   

CRC_SUM   

CRC  seed  setting  selection

0   

initial  value

-  

Use  the  seed  register  as  the  CRC  operation  seed

7   

bit

initial  value

describe

bit

15.3  Functional  description

15.2.2  CRC  Seed  Register

15.2.4  CRC  Data  Register

15.3.1  CRC  calculation

15.2.3  CRC  Checksum  Register

ME32S003AF6P7

Examples  of  register  settings  for  each  supported  CRC  standard  are  given  below:

-
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Bit  order  inversion  on  data  input:  Yes

1's  complement  for  data  input:  No

1's  complement  for  data  input:  No

CRC_SEED  =  0x0000  FFFF  

1's  complement  for  CRC  sum:  No

Bit  order  inversion  of  CRC  sum:  Yes

CRC-16  settings

CRC_MODE  =  0x0000  0015  

Bit  order  inversion  of  CRC  sum:  Yes

1's  complement  for  CRC  sum:  Yes

CRC_SEED  =  0x0000  0000  

CRC_MODE  =  0x0000  0036  

CRC_SEED  =  0xFFFF  FFFF  

+  x15  +  x2  +  1

CRC-32  setting

Polynomial  =  x32  +  x26  +  x23  +  x22  +  x16  +  x12  +  x11  +  x10  +  x8  +  x7  +  x5  +  x4  +  x2  +  x  +  1

polynomial  =  x

Seed  value  =  0xFFFF  FFFF

seed  value  =  0x0000

Bit  order  inversion  on  data  input:  Yes

16   

ME32S003AF6P7
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16.1.1  Overview

16.1.2  CPUID  register

16.1.3  INTERRUPT  CONTROL  AND  STATUS  REGISTERS

16  Cortex™-M0   

Developer  code:  0x41  =  ARM

0x14   

Table  16-1:  Cortex  M0  core  SCB  register  list  (base  address:  0xE000-ED00)

0x00000204   

0  =  Thread  mode

NMI  Interrupt  Control  and  Status  RegisterICSR   

-   

Table  16-2:  CPUID  register  (CPUID,  address:  0xE000-ED00)  description

RW   

IMPLEMENTER   

Current  active  exception  code:

Version

0x410CC200   

Interrupt  Clear  Pending  Register,  Interrupt  Pending  Register  and  Interrupt  Priority  Register

19:16   

RW   

offset  address

SHPR3

RO   

reserve

Table  16-3:  Interrupt  Control  and  Status  Register  (ICSR,  Address:  0xE000-ED04)  Description

Configuration  and  Control  Registers

AIRCR

REVISION   

-   

-   

0x00000000   

RO   

read  and  write  description

describe

SCR   

M0  kernel  information0x00

initial  value

Note:  The  current  value  minus  16  is  the  CMSIS  IRQ  interrupt  number,  corresponding  to  the  interrupt  enable  register,  interrupt  disable  register,

0x00000000   

0x1C   

read  and  write

15:4   

name

System  Control  Register

0x04   

151  

0xFA050000   

CCR   

VECTACTIVE   

Processor  architecture:,  0xC  =  ARMv6-M  architecture

RO   

11:6   

31:24   

describe

Non-zero  =  currently  active  exception  code.

CONSTANT   

System  Interrupt  Handling  Priority  Register  3

0x0C   

name

www.mesilicon.com   

3:0   

0x00000000   SHPR2   

name

5:0   

0x00000000   

bit

RW   

Application  Interrupt  Control  and  Reset  Registers

Processor  model:  0xC20  =  Cortex™-M0

reserve.

23:20   

RW   0x20   

0x10

bit

PARTNO

System  Interrupt  Handling  Priority  Register  2

RW   

CPUID   

16.1  Kernel  Control  Module

ME32S003AF6P7

The  CPUID  register  contains  the  M0  core  processor  model,  version  and  related  information.

The  Cortex-M0  core  control  block  (SCB)  includes  M0  core  related  information  and  system  control,  such  as  system  configuration,  control,  exception  reporting.  The  table  below  lists  the  SCB  modules

register:

The  Interrupt  Control  and  Status  Register  (ICSR)  is  used  to  flag  and  mask  maskable  interrupts
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ME32S003AF6P7

WHERE

1  =  Clear  PendSV  interrupt  pending.

Non-zero  =  Highest  priority  pending  interrupt  exception  code.

occur.

1  =  PendSV  exception  is  pending.

0  =  invalid

24:23   

0  =  System  clock  (SysTick)  exception  is  not  pending

VECTPENDING   

-   

PENDING  SET

0  =  NMI  exception  is  not  pending

RW   

-   

0  =  no  interrupts  pending

0  =  invalid

PENDSVCLR   

152   

Write:

Write:

-   

-   

RO   

handler  and  clear  this  bit.  If  this  bit  is  detected  as  1  in  the  interrupt  handler,  it  means  that  the  NMI  interrupt  exception  occurs  again

0  =  invalid

0  =  No  interrupt  exception  pending

26   

read:

0  =  PendSV  exception  is  not  pending

System  clock  (SysTick)  exception  clear  pending  control  bit,  write:

read:

-   

Write:

Interrupt  pending  flags,  excluding  NMIs  and  faults:

17:12   

PENDSVSET   

-   

NMI  exception  allow  hang  control  bit.

System  clock  (SysTick)  exception  allow  suspend  control  bit.

RW   

Because  NMI  is  the  highest  priority  interrupt,  under  normal  circumstances  when  this  bit  becomes  1,  the  processor  will  immediately  enter  the  interrupt

Highest  priority  pending  interrupt  exception  code:

PendSV  exception  clears  the  pending  control  bit,  write:27   

reserve.

31   

read:

ISRPENDING   

WHERE

1  =  Force  NMI  exception  to  pending  state

1  =  Modify  the  system  clock  (SysTick)  exception  to  suspend  state

NMIPENDSET

28   

21:18   

The  PendSV  exception  allows  the  control  bit  to  be  suspended.

reserve.

1  =  NMI  exception  is  pending

25   

1  =  Clear  system  clock  interrupt  pending.  Only  write  bits.

reserve.

RW   

30:29   

22   

1  =  Force  PendSV  exception  to  pending  state

1  =  System  clock  (SysTick)  exception  in  pending  state.

RO   

www.mesilicon.com  

PENDSTCLR   

0  =  invalid

0  =  invalid

1  =  An  interrupt  is  pending.
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SLEEPDEEP   

2   

read  and  write  description

0  =  Do  not  enter  sleep  state  when  system  returns  to  Thread  mode.

31:16   

SYSRESETREQ   

Send  event  bits  when  suspended:

0  =  Little-endian

-   

name

-   

To  control  the  processor  to  enter  sleep  or  deep  sleep  in  low  power  mode:

1   

-   

2   

www.mesilicon.com   

Wake  up  the  processor  from  WFE  state.  If  the  processor  is  not  waiting  for  an  event  to  wake  up,  then  this  event  will  be  logged  and  affect  the  next

0  =  invalid

reserve.

Flag  whether  to  enter  sleep  mode  when  the  system  returns  from  Handler  mode  to  Thread  mode:

invalid.

name

0   

Data  access  endian  mode  setting:RO   

VECTCLRACTIVE  WO  is  reserved  for  commissioning.  Only  0  can  be  written  to  this  bit.  Otherwise  the  CPU  behaves  unpredictable.

bit

The  interrupt-driven  application  returns  to  an  empty  main  program.

15   

0   

4   

1  =  Enables  all  interrupts  or  events  to  wake  up  the  processor,  including  disabling  interrupts.  When  an  event  or  interrupt  enters  the  pending  state,  the  event  signal  will

WHERE

System  reset  request:

Table  16-6:  Configuration  and  Control  Register  (CCR,  Address:  0xE000-ED14)  Description

reserve

bit

Register  activation  key:  only  when  0x05FA  is  written  to  VECTKEY,  the  register  modification  is  valid.  Otherwise,  write

SLEEPONEXIT   

-   

31:5   

ENDIANESS   

1  =  deep  sleep.

reserve

Table  16-5:  System  Control  Register  (SCR,  Address:  0xE000-ED10)  Description

reserve

3   

1  =  Enter  Sleep  or  Deep  Sleep  when  the  system  returns  to  Thread  mode  from  an  interrupt  handler  (ISR).  Setting  this  bit  to  1  prevents  the

14:3   

reserve.

describe

0  =  Only  interrupts  or  events  are  allowed  to  wake  up  the  processor,  disabled  interrupts  are  excluded.

WHERE

VECTKEY   

1   

SEVONPEND   

0  =  sleep

-   

1  =  Big-endian.

Table  16-4:  Application  Interrupt  Control  and  Restart  Register  (AIRCR,  Address:  0xE000-ED0C)  Description

153  

WFE.  The  SEV  command  also  wakes  up  the  processor.

1  =  Trigger  a  system  level  reset. .

-   

16.1.4  Application  Interrupt  Control  and  Reset  Registers

16.1.5  System  Control  Registers

16.1.6  Configuration  and  Control  Registers

The  Configuration  and  Control  Register  (CCR)  is  a  read-only  register  that  flags  the  Cortex™-M0  processor  for  special  behavior.

The  Application  Interrupt  Control  and  Reset  Register  (AIRCR)  contains  data  read  and  write  endian  control  and  system  restart  control.

The  System  Control  Register  (SCR)  controls  the  system  to  enter/exit  power-saving  mode.

ME32S003AF6P7

-
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The  Nested  Vectored  Interrupt  Controller  (NVIC)  is  part  of  the  Cortex™-M0  core.  It  allows  the  CPU  to  respond  to  interrupts  in  the  shortest  possible  time.  The  main  features  are:

•  Support  32  interrupt  vectors.

To  improve  software  efficiency,  the  Cortex  Microcontroller  Software  Interface  Standard  (CMSIS)  simplifies  the  SCB  register  representation.  In  CMSIS,  the  system  interrupt  processing  priority  array  corresponds  to  SHPR2-SHPR3  

registers.

•  Handle  system  exceptions  and  peripheral  interrupts.

•  Configurable  non-maskable  interrupt  sources  (NMI).

The  table  below  lists  all  system  and  peripheral  interrupt  sources.  Each  peripheral  can  generate  1  or  more  interrupts  to  the  interrupt  vector  controller.  Each  interrupt  may  have  multiple  interrupt  sources.

•  A  software  interrupt  is  generated.

•  Shorter  interrupt  response  latency.

•  Four  programmable  interrupt  response  priority  levels.

describebit

Read  as  1.  Indicates  that  the  stack  is  8-byte  aligned  when  an  exception  is  entered.  When  entering  an  exception,  the  processor  uses  bit  [9]  of  the  stacked  PSR  to  indicate  the  stack

-   

PRI_11

154   

Read  as  1.  Indicates  that  all  unaligned  data  accesses  will  result  in  a  HardFault  fault.

GLASS

reserve.

3   

reserve.

"0"  means  highest  priority,  "3"  means  lowest  priority

reserve.

Interrupt  11  -  Priority  of  SVCall:

23:22   

UNALIGN_TRP   

bit

bit

name

Priority  of  Interrupt  15  -  SysTick:

PRI_14

"0"  means  highest  priority,  "3"  means  lowest  priority

31:30   

describe

-   

reserve.

9   

describe

PRI_15

Table  16-9:  Interrupt  Vector  Sources  and  Vector  Table

www.mesilicon.com  

reserve.

31:10   

29:0   

21:0   -   

31:30   

Priority  of  Interrupt  14  -  PendSV:

2:0   

align.  When  returning  from  an  exception,  the  processor  uses  this  pushed  bit  to  restore  proper  stack  alignment.

29:24   -   

8:4   

-   

Table  16-7:  SHPR2  Register  (Address:  0xE000-ED1C)  Description

Table  16-8:  SHPR3  Register  (Address:  0xE000-ED20)  Description

reserve.

name

name

"0"  means  highest  priority,  "3"  means  lowest  priority

16.2  Nested  Vectored  Interrupt  Controller  (NVIC)

16.2.1  Overview  of  NVIC

16.1.7  System  Interrupt  Handling  Priority  Register

ME32S003AF6P7
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configurable(2)

configurable(2)

configurable(2)

configurable(2)

configurable(2)

configurable(1)

configurable(2)

configurable(2)

configurable(2)

configurable(1)

configurable(2)

configurable(2)

configurable(1)

configurable(2)

configurable(2)

ME32S003AF6P7

2   

SP  value

0x64   

0x80   

reserve

3   

reserve

31   

0x5C   

38   

WDT

Brownout  Detection  Interrupt

reserve

11   

17   

HOUR0

33   

0x4C   

describe

0x60   

match  break

0x7C   

reserve

2   

Capture  0~3  event  interrupt

0x10~0x28  reserved

0x94   

17   

ADC   

Watchdog  Interrupt  (WDINT)

SPI   

NMI   

SysTick   

10   

1   

9   

16   

2C

priority

SI  state  change  interrupt

0x78

reserve

0x58   

37   

30   

HardFault   

0x90   

16   

reserve

-13   

reserve

0x3C   

reserve

PendSV   

0   

0x48   

8   

15   

Rx  overflow

TIM1

PWM  Fault  Interrupt

36   

Match  0~3  event  interrupt

1   

7   

29   

0x0C   

0x8C   

15   

-14   

receive  buffer  overflow

21   

receive  parity  error

PB   

0x38

PWMFAULT   

24   

-1   

14   

Rx  timeout

0x74   

reserve35   

-1  

6   

28   

22   

14   

0x08   

0x04   

20   

21   

RX  FIFO  half  full/full

GPIO  port  B  interrupt  status

Well

0x30~0x34  reserved

155  

0x44   

-2   

0x54   5   

reserve

0x70   

0x88   

-2  

23   

13~12   

27   

11   

26   

22   

0x00

19   

SVCall   

TX  FIFO  empty/half  empty

20   

THAT

www.mesilicon.com   

GPIO  port  A  interrupt  status

13   

Rx  FIFO  half  full

PWMEVENT   

0x50   4   

0x6C   

18   

-3  superlative

34   

25   

Reset   

10~4   

UART   

32   

Exception  code  IRQ  number  offset  address  Exception  type

19   

0x2C   

0x98   

18   

0x40   

-5   

12   

Tx  FIFO  half  empty

0x84   

reserve

3   

0x68   
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The  following  NVIC  registers  are  available  for  interrupt  IRQ0~IRQ31,  including  interrupt  enable,  wait  and  priority.

The  Interrupt  Enable  Register  (ISER)  is  used  to  enable  interrupt  settings,  and  can  return  the  current  enabled  interrupt  settings.

0xE000  E400  Interrupt  priority  register  IPR0

0xAC   

24   

Table  16-10:  NVIC  Register  List

R/W   

R/W   

IPR2

30   

reserve

bit

0x00000000   

ICER   

reserve

40   

0xE000  E41C  interrupt  priority  register  IPR7 0x00000000   

IPR6   

R/W   

0xE000  E100  interrupt  enable  register

(1)  Please  refer  to  SCB  control  register  SHPR2-SHPR3.

initial  value

IPR4   

R/W   

0xE000  E40C  Interrupt  priority  register  IPR3

INTNMI

0x9C   

46   

IPR1   

0xE000  E280  interrupt  clear  pending  register

0x00000000   

0xB4   

reserve

R/W   

R/W   

0x00000000   

0xE000  E418  Interrupt  priority  register  IPR6

R/W   

Table  16-11:  Interrupt  Enable  Register  (ISER,  Address:  0xE000  E100)  Description

27   

23   

IPR5

ICPR   

0x4004  8174  Non-maskable  interrupt  source  (NMI)  configuration

reserve29   

0xA8   

Note:

R/W   

read  and  write

45   

26   

39   

0xE000  E408  Interrupt  priority  register  IPR2

0x00000000   

ISPR

0xB0   

reserve

0x00000000   

0x00000000  

describe

42   

43   

R/W   

IPR0   

0xE000  E200  interrupt  pending  register

0xA4   

www.mesilicon.com  

R/W   

0xE000  E414  Interrupt  priority  register  IPR5

28   

ISER

0x00000000   

IPR3

0x00000000   

describe

0xBC   

reserve

0x00000000   

name

0x00000000   

initial  value

0xE000  E404  Interrupt  priority  register  IPR1

name

44   

25   

IPR7

0x00000000   

(2)  Please  refer  to  IPR0~IPR7  of  NVIC.

R/W   

reserve

31   

0xE000  E180  Interrupt  disable  register

R/W   

0xE000  E410  Interrupt  priority  register  IPR4

R/W   

47   reserve

41   

0x00000000   

address

0xB8   

reserve

0xA0

156   

16.2.2  Nested  Vectored  Interrupt  Controller  (NVIC)  Register  List

16.2.3  Interrupt  Enable  Register

ME32S003AF6P7
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16.2.4  Interrupt  Disable  Register

16.2.5  Interrupt  Pending  Register

16.2.6  Clear  Interrupt  Pending  Register

Table  16-12:  Interrupt  disable  register  (ICER,  address:  0xE000  E180)  description

IRQ0~IRQ31  enable  interrupt  bit.31:0   

0  =  interrupt  disabled

1  =  interrupt  pending

name

name

0  =  interrupt  disabled

0  =  invalid

0x00000000  

IRQ0~IRQ31  interrupt  disable  bits

describe

initial  value

31:0   

initial  value

0  =  invalid

Table  16-13:  Interrupt  Pending  Register  (ISPR,  Address:  0xE000  E200)  Description

SETPEND   

read:

1  =  Force  interrupt  into  pending  state

0x00000000  

Write:

bit

name

0  =  no  interrupt  pending

1  =  interrupt  enabled

bit

read:

describe

157  www.mesilicon.com   

describe

1  =  interrupt  enabled

31:0   

initial  value

0x00000000  

IRQ0~IRQ31  interrupt  pending  bits.

Write:

SEVENTH

CLRENA   

Table  16-14:  Clear  Interrupt  Pending  Register  ((ICPR,  Address:  0xE000  E280)  Description

1  =  Interrupts  enabled

Write:

0  =  invalid

1  =  Interrupts  disabled

bit

read:

The  Clear  Interrupt  Pending  Register  (ICPR)  is  used  to  clear  or  return  the  pending  status  of  an  interrupt

pending  state,  and  the  NVIC  will  not  take  any  action  on  the  interrupt  source  signal,  regardless  of  the  interrupt  priority.

The  Interrupt  Disable  Register  (ICER)  is  used  to  disable  interrupts  while  returning  the  current  enabled  interrupt  settings.

If  the  interrupt  is  enabled  and  the  corresponding  interrupt  pending  is  set,  the  NVIC  will  trigger  the  interrupt  according  to  the  interrupt  priority.  Conversely,  the  interrupt  is  disabled,  the  interrupt  source  will  only  change  the  interrupt

The  Interrupt  Pending  Register  (ISPR)  forces  interrupts  into  the  pending  state  and  returns  the  current  interrupt  pending  setting.

ME32S003AF6P7
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•  Calculate  the  byte  offset  M  MOD  4  within  the  IPR  register,  where:

–  Byte  offset  3  corresponds  to  bits  31:24  of  the  register

•  Calculate  the  corresponding  IPR  register  number,  N,  N  =  M  DIV  4

–  Byte  offset  2  corresponds  to  bits  23:16  of  the  register

–  Byte  offset  1  corresponds  to  bits  15:8  of  the  register

Use  the  following  method  to  calculate  the  IPR  register  number  of  interrupt  M :

The  system  timer  (SysTick)  is  part  of  the  Cortex™-M0  core.  It  is  used  to  generate  interrupts  at  10  ms  intervals.  This  interrupt  can  be  used  by  the  operating  system  or  system  

management  software.  Since  the  system  timer  is  part  of  the  Cortex™-M0  core,  it  can  be  used  as  a  standard  timer  in  the  Cortex™-M0  device  software.  It  serves  the  following  purposes:

The  interrupt  priority  registers  IPR0-IPR7  provide  2-bit  4  priority  settings  for  each  interrupt  (IRQ0~IRQ31).  Each  register  contains  the  priority  of  4  interrupts.

–  Byte  offset  0  corresponds  to  bits  7:0  of  the  register

1  =  Clear  pending  status  for  this  interrupt

31:0   

Chart  16-1  IPR  register

Bit  5~0  is  read  as  0,  writing  is  invalid

0  =  The  interrupt  is  not  pending

0x00

0x00000000  

0x00

bit describe

The  priority  value  of  each  interrupt  is:  0-3.

0  =  invalid

Priority,  byte  offset  0  The  priority  setting  for  each  interrupt  is  placed  in  the  upper  two  bits  of  the  byte:  bit  7  and  bit  6.7:0   

priority,  byte  offset  2

31:24   

read:

www.mesilicon.com  

15:8   

priority,  byte  offset  3

0x00

1  =  This  interrupt  is  pending

Table  16-15:  IPRn  register  (IPR0~7,  address:  0xE000  E400~0xE000  E41C)  description

158   

name initial  value

CLRPEND  Interrupt  IRQ0~IRQ31  clear  pending  control  bit.

priority,  byte  offset  1

0x00

Write:

Lower  values  indicate  higher  priority.23:16   

16.3  System  Timer

16.2.7  Interrupt  Priority  Register

ME32S003AF6P7

8  7   

IPR7

.  

.  

31   

PRI_28

PRI_(4n+2)

PRI_30

IPRn  

.  

16  15   

.  

PRI_(4n)

PRI_2IPR0  

.  

PRI_0

.  

0  

PRI_31

.  

.  

PRI_(4n+3)

.  

PRI_29

24  23   

.  

PRI_(4n+1)

PRI_3

.  

.  

PRI_1
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16.3.2  System  Timer  Reload  Register

16.3.3  System  Timer  Current  Value  Register

16.3.1  System  Timer  Control  and  Status  Register

The  timer  features  are:

•  Generate  a  programmable  real-time  clock  (RTOS)  trigger  frequency  (such  as  100Hz)  to  call  the  system  timer  (SysTick)  handler

•  Uses  internal  system  clock

Whether  an  action  is  completed  within  a  set  deadline.

•  Internal  clock  source  based  on  miss/hit  deadlines.  The  COUNTFLAG  bit  field  of  the  control  and  status  register  can  be  used  as  part  of  the  dynamic  clock  control  loop  to  detect

The  system  timer  current  value  register  returns  the  current  count  value  of  the  system  timer.

•  Use  dedicated  interrupt  vectors

The  system  timer  reload  register  is  used  to  store  the  reload  value  when  the  system  register  is  0.  The  value  of  this  register  is  set  by  software  when  initializing  the  system  timer.

•  Counter.  Software  can  be  used  to  measure  time

•  24-bit  timer

The  System  Timer  Control  and  Status  Register  contains  timer  control  information  and  status  flags.  This  register  is  part  of  the  Cortex™-M0  core  registers.

•  Generate  high-speed  alarm  timer  with  core  clock.

THAT

0x014   

Enable  timer  interrupt

THAT

bit

System  Timer  Control  and  Status  Register

1   

SYST_RVR  R/W   

Table  16-18:  System  Timer  Reload  Register  (SYST_RVR  -  0xE000  E014)  Description

reserve

16   

disable  timer

-   reserve

0x0000  0000   

0   

0   

describe

ENABLE   

0   

System  Timer  Current  Value  Register

0   

Timer  interrupts  are  disabled

0x0000  0000   

RELOAD   

15:2   

SYST_CSR  R/W   

Table  16-17:  System  Timer  Control  and  Status  Register  (SYST_CSR  -  0xE000  E010)  Description

describe

Timer  enable

Returns  1  if  the  timer  count  value  has  been  0  since  the  last  time  this  register  was  read.

0x018   

COUNTFLAG  -   

TICKINT   

0   

System  Timer  Reload  Register

name

Timer  interrupt  enable

initial  value

initial  value

THAT

offset  address

159  

0   

1   

describe

read  and  write

23:0   

bit

-   reserve.

0x0000  0000   

31:24   

enable  timer

1   

0x010   

name

31:17   

www.mesilicon.com   

initial  value

SYST_CVR  R/W   

This  value  is  loaded  into  the  system  timer  when  the  timer  counts  to  0.

0   

value

name

Table  16-16:  System  timer  register  list  (base  address  0xE000  E000)

ME32S003AF6P7

-

-
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The  system  timer  is  a  24-bit  counter.  It  counts  down  and  generates  an  interrupt  when  it  counts  to  zero.  Typically  a  fixed  10ms  interrupt  interval  is  used.  it's  counting  when

The  clock  signal  can  be  provided  by  the  CPU  clock  (system  clock).  In  order  to  generate  cyclic  interrupts  at  specified  intervals,  SYST_RVR  must  be  initialized  and  set  to  the  appropriate  value.  

The  following  is  an  example  of  CPU  main  frequency  20Mhz,  10ms  system  timer.

RELOAD  =  (system  clock  frequency  ×  10  ms)  ÿ1

2.  Clear  the  SYST_CVR  register  value  or  set  an  initial  value  when  the  timer  starts  to  work

=  0x00030D3F

1.  Set  the  RELOAD  value  of  the  SYST_RVR  register

=  199999  

Example:

3.  Set  the  SYST_SCR  register  value  to  0x7  to  enable  the  system  timer  and  timer  interrupt

=  200000ÿ1  

=  (20MHz  ×10  ms)  ÿ1   

Writing  any  number  will  clear  the  timer  count  value  and  the  COUNTFLAG  bit  of  STCTRL.

Table  16-19:  System  Timer  Current  Value  Register  (SYST_CVR  -  0xE000  E018)  Description

23:0   CURRENT  read  returns  the  current  timer  count  value.

describe

0   

initial  value

www.mesilicon.com  

name

THATreserve

160   

bit

31:24   

16.3.4  Using  the  System  Timer

ME32S003AF6P7
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17.1  Flash/Boot  organizational  structure  and  access  speed

17.2  Flash  operation

17.3  Device  Information

17  ISP/IAP  interface  function

161  

Table  17-1:  Device  information  (base  address:  0x1FFF  0C00)

Chart  17-1  Distribution  of  user  program  and  boot  program  address  mapping  space

www.mesilicon.com   

Device  information  includes  a  series  of  information  such  as  device  ID,  hardware  version,  and  serial  number.  The  starting  address  of  device  information  is  0x1FFF  0C00,  which  is  read-only.

ME32S003  Flash  adopts  a  unified  sector  architecture  of  512  bytes,  with  a  total  of  64  sectors.  User  Flash  starts  from  the  continuous  space  starting  from  address  0.

Users  can  call  the  ISP/IAP  function  through  the  ME32S003  bootloader  interface.

The  system  boot  has  a  4KB  size  for  storing  the  MCU  bootloader.  The  bootloader  address  is  mapped  at  0x1FFF0000. .

ME32S003  has  32  KB  Flash  and  2  KB  SRAM  user  memory  space.  Flash  supports  in-system  programming  (ISP)  and  in-application  programming  (IAP)  programming  methods.

ME32S003AF6P7

0x0000  0400  

0x0000  8000  

0x1FFF  0000  

Sector  1  

User  App.  

0x0000  0000  

Boot  Loader  

Sector  0  

0x0000  7E00  

0x1FF0  0C00  
0x1FFF  0BFF

0x0000  0200  

Sector  63  
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•  Packet  Type:  1-  Request;  0-Reply.  •  Command:  Refer  

to  the  command  list.

The  ISP  protocol  describes  the  communication  protocol  of  the  upper  computer  through  the  UART  of  ME32S003  series  MCU. .

ISP  commands  can  be  classified  into  three  types:  memory  operation  type,  state  access  type  and  others.  The  ISP  command  consists  of  one  byte,  in  which  the  upper  4  bits  are  the  command  type,  and  the  lower  4  bits  are

•  State  access  class:

Command  package  structure:

•  Packet  length:  one  byte.  From  Baotou  to  CRC

The  ISP  software  protocol  uses  binary  data.  The  command  packet  structure  is  as  follows:

•  Command  Packet  Header:  The  start  flag  of  the  command  packet.  Two  bytes,  the  value  is:  0x5AA5

•  Memory  operation  class:

•  Serial  Number:  2-byte  serial  number  of  the  command  packet.  •  Parameter/

Data  String:  Refer  to  the  command  list.  •  CRC:  2-byte  CRC16  (seed:  0xFFFF)  

value.

•  UART  data  frame  format:  1  start  bit,  8  data  bits,  1  stop  bit,  no  parity  and  handshake

•  Status  value:  value  0,  the  command  operation  was  successful.  Non-zero  value,  the  operation  failed.

command  code.  The  command  types  are  defined  as  follows:

Chart  17-2  ISP  communication  command  packet  structure

R   

IRCTRIM30   

'AND'

Voltage  value  of  internal  ADC  reference  voltage  1.6V  (mV)

0x0C   

Yes  

state

R   

DID   

Order

(1  byte)

0xxxxx  xxxx  

2   

Baotou

offset  address

Internal  Shaker  IRC  Modulation

Command  code  parameter  number  parameter  length  data

Data  (word  unit)  CRC16

0xxxxx  xxxx  

0x18

(2  bytes  0x5AA5)

No  

Order

Serial  number,  lower  32  bits

UNIQUEID1   

memory

(1  byte)

Device  ID

R   

0x08   

0xxxxx  xxxx  

2   

R   

VREF   

name

Parameter  (word  unit)  CRC16

0x  46A80362  

0x14   
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UNIQUEID0   R   

Write  data  to  SRAM

Packet  structure:

0x04   

8   

IRC  30Mhz  actual  value

package  type

‘D’   

(1  byte)

0xxxxx  xxxx  

R   

command  type

162   

Serial  number,  upper  32  bits

IRC30   

sector  delete

0xxxxx  xxxx  

serial  number

0x10

initial  value

(2  bytes)

8   

packet  length

R   

hardware  versionBEEN

Table  17-2:  ISP  command  codes

(1  byte)

0xxxxx  xxxx  

read/write  description

0x00

17.4  ISP  protocol  and  commands

ME32S003AF6P7

17.4.1  List  of  ISP  commands
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When  the  ISP  command  packet  is  received,  the  ISP  command  will  be  executed  and  the  result  will  be  returned.  If  an  error  occurs,  the  following  error  type  codes  will  be  returned:

Parameter  error:

#09H  

Command:  'E'

data  error:

command  error:

Package  structure  error:  #08H

#0BH

#0AH  

Write  data  to  SRAM

0   

#91H

data  error

'AND'

memory

0   

‘I’   

packet  timeout

#93H

No  

0   

No  

#A3H

Parameter  2  error 0   

0   

No  

0   

sector  delete

#84H   

No  

the  code

‘D’   

3   

0   

header  error

command  error

#A2H

0   

0   

according  to

Parameter  1  error

number

Flash  operation  error

0   

No  

'IN'

No  

#83H

No  

‘F’   

0   

‘F’   

0   

Order

length

No  

#A1H

0   

Parameter  error

0   

8   

‘I’   

Flash  is  busy

#81H   

0   

No  

‘D’   

Order

‘R’   

0   

‘R’   

Number

parameter

No  

package  error

2   

command  type

No  

12   

state

illegal  order

12   

Returns  the  number  of  command  parameters  parameter  length  data

0   

No  

Read  Bootloader  version

No  

163  

'IN'

0   

No  

parameter

Read  Bootloader  version

No  

Read  chip  ID

3   

Table  17-4:  ISP  Error  Codes

4   

Packet  CRC  error

0   

No  

0   No  

Read  chip  ID

No  

0   

www.mesilicon.com   

Order

‘I’   

'AND'

0   

make

0   

‘F’   

0   

chip  erase

0   

0   

state

package  serial  number

1   

data  lost

0   

0   

No  

chip  erase

0   

command  type

#92H

Table  17-3:  Return  codes  when  the  ISP  command  is  executed  successfully

return  order

‘R’   

0   

Copy  SRAM  data  to  Flash

0   

'IN'

0   

No  

0   

Parameter  3  error

No  

#B1H   

0   

Copy  SRAM  data  to  Flash

#82H   

17.4.2  ISP  command  return  code

ME32S003AF6P7

17.4.2.1  Delete  sector
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164   

If  there  is  a  programming  error,  return  the  error  address

If  the  chip  erase  fails,  return  the  error  address

Flash  address  (32  bits)  SRAM  address  (32  bits)  Data  length  (32  bits)

If  the  deletion  fails,  return  the  error  address

data  string

Start  sector  address  End  sector  address

start  address  data  size

www.mesilicon.com  

17.4.2.4  Chip  Erase

17.4.2.3  Copy  RAM  data  to  Flash

17.4.2.2  Write  data  to  SRAM  memory

ME32S003AF6P7

Return  Code:  'R'

4.  MCU  return  code:  'D'  accompanied  by  x00  status  value

parameter:

parameter:

parameter:

1.  PC  command:  'D'

parameter:

Command:  'R'

–Start  sector  address:  Flash  address  0~maximum  flash  address

–Start  address:  SRAM  address=0x10000400

Command:  'F'

Return  code:  'F'

–  End  sector  address:  start  sector  address  ~  maximum  flash  address

–  Data  size:  0~1024  bytes

–Flash  address:  Flash  target  address

2.  MCU  return  code:  command  'D'  accompanied  by  xFF  status  value

–SRAM  address:  SRAM  source  address=0x10000400

Return  Code:  'E'

–Data  length:  the  length  of  the  data  in  bytes  to  be  copied  to  Flash

parameter:

3.  Host  computer:  data  string
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17.5  IAP  command  and  entry  address

Minor  version  number:  1~255

–  Chip  unique  serial  number:  64  bits

Version  date:

–SRAM  size:  number  of  bytes

–Flash  size:  number  of  bytes

Command:  'I'

To  call  the  IAP  program,  the  word  pointer  points  to  the  memory  (RAM)  containing  the  command  code  and  parameters.  The  result  of  the  IAP  command  is  returned  to  the  result  table  pointed  to  by  register  r1.  The  user  can  

assign  the  same  value  to  the  pointers  in  registers  r0  and  r1,  so  that  the  command  table  can  be  multiplexed  to  store  the  result.  The  parameter  table  should  be  large  enough  to  hold  all  the  results  in  case  the  number  of  results  

is  greater  than  the  number  of  parameters.  The  parameters  are  passed  as  shown  below.  The  number  of  parameters  and  results  varies  according  to  the  IAP  command.

BSL  defines  that  all  IAP  command  population  address  pointers  reside  at  address  0x1FFF  00FC.  For  in-application  programming,  the  word  pointer  in  register  r0  should  be

Return  Code:  'I'

Command:  'V'

parameter:

Return  Code:  'V'

–Chip  ID:  16-bit  Manufacturer  ID  +  16-bit  Chip  ID

Major  version  number:  1~255

–Chip  version:  Chip  version  number

Chip  ID  (32  bits)  Chip  version  (32  bits)  Chip  unique  serial  number  (64  bits)  Flash  size  (32  bits)  SRAM  size  (32  bits)

165  www.mesilicon.com   

Major  version  number  (16  bits)  Minor  version  number  (16  bits)  Version  date  (32  bits)

17.4.2.5  Read  Chip  ID

17.4.2.6  Read  BSL  version

ME32S003AF6P7
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Define  the  entry  address  of  the  IAP  program.  Since  bit  0  of  the  IAP  address  is  set,  when  the  program  counter  branches  to  this  address,  the  current  instruction  set  becomes  Thumb

command=(unsigned  long  *)  0x……  

Instruction  Set.

result=  (unsigned  long  *)  0x……  

command;  

#define  IAP_ADDR_LOCATION  0x1FFF00FC  

Define  a  function  type  pointer,  which  contains  2  parameters  and  has  no  return  value.  Note  that  the  IAP  returns  the  function  result  together  with  the  base  address  of  the  table  in  R1.

*   

unsigned  long  command[10];  

Define  data  structures  or  pointers  to  pass  the  IAP  command  table  and  result  table  to  the  IAP  function::

typedef  void  (*IAP)(unsigned  int  [],unsigned  int[]);  

result;  

unsigned  long  result[5];  

IAP  iap_entry;  

Set  the  function  pointer:

or

iap_entry=(IAP)(*(( unsigned  long  *)  IAP_ADDR_LOCATION));  

unsigned  long   

The  IAP  can  be  invoked  at  any  time  using  the  statement  below.

unsigned  long   

iap_entry  (command,  result);  

The  IAP  function  can  be  called  using  C  as  follows.

*   

COMMAND  CODE  

PARAMETER  n  

command  

parameter  table  

command  

ARM  REGISTER  r1  

result  table  

PARAMETER  1  

RESULT  2  

STATUS  CODE  

PARAMETER  2  

RESULT  n  

RESULT  1  

ARM  REGISTER  r0  

166   www.mesilicon.com  

Figure  17-3  IAP  parameter  passing
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17.6  User  Program  Code  Protection

the  code

Table  17-5:  IAP  commands

Sector  delete  'E'

-   

describe

Note:  The  chip  delete  command  clears  the  code  protection  while  deleting  the  user  code

Read  the  BSL  version
-   

-   

Register  R1  Pointer

date-

data -   

•  ID  command

Sector  address  - -  

-   

state- -   

result  1  result  2  result  3  result  4

About.

•  Chip  delete  command

•  ID  command

Under  this  protection  level,  user  code  can  no  longer  be  updated,  including  any  back-to-factory  testing.

The  protection  level  is  in  0x0000  00FC  data  format

Access  to  the  chip  via  the  SWD  pin  is  disabled.  This  mode  allows  the  utilization  of  the  following  ISP  commands:

status  version-   

-   

0x12345678   

0x43876521   

167  

•  version  command

Book

-  

-   

NO_SEC  Any  data  except  0x12345678  and  0x43876521  All  ISP  commands  are  valid.  The  Flash  content  is  not  protected,  and  the  Flash  can  be  reprogrammed  through  the  SWD  interface

-   

Access  to  the  chip  via  the  SWD  pin  is  disabled.  This  mode  allows  the  utilization  of  the  following  ISP  commands:

IAP  command  register  R0  pointer

Word  programming  'P' address

SEC1

www.mesilicon.com   

•  version  command

SEC2   

Command  code  parameter  1  parameter  2  parameter  3~6  parameter  5~9  status

‘I’   

state-

-   

-   

-  

Table  17-6:  Code  protection  levels

IAP  command  execution  return  status  code:

1.  CMD_SUCC  0x00  

4.  PROG_FAILED  0x03  

2.  INVALID_ADDR  0x01  

5.  NOT_BLANK  0x04  

3.  ERASEPROG  _FAILED  0x02  

ME32S003AF6P7

User  program  code  protection  is  a  mechanism  that  allows  users  to  restrict  the  access  to  on-chip  Flash  and  the  use  of  ISP  by  enabling  different  security  levels  in  the  system.  

When  needed,  the  code  protection  level  can  be  set  by  programming  a  specific  format  at  the  Flash  address  location  0x0000  00FC.  IAP  commands  are  not  affected  by  code  read  

protection.
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The  SWD  debugging  function  cannot  work  under  the  protection  of  area  A.  Users  need  to  cancel  the  protection  to  debug.

ME32S003  provides  SWD  debug  interface  to  support  standard  ARM  Serial  Wire  Debug  mode.  The  functions  are:

SWD  pins  are  dual-purpose  pins.  The  default  setting  of  system  power-on  reset  is  SWD  function.  If  the  user  wants  to  use  the  SWD  pin  for  other  purposes,  the  pin  function  needs  to  be  configured.

•  2  data  watchpoints  that  can  be  used  as  trace  triggers.

The  following  figure  is  the  SWD  pin  connection  diagram:

•  The  debugging  stage  does  not  need  to  occupy  target  

resources.  •  4  breakpoints.  4  instruction  breakpoints,  which  can  be  used  to  remap  the  instruction  address  of  the  code  patch.  2  data  comparators  that  can  be  used  to  remap  the  address  of  the  patch  to  a  literal  value.

•  Direct  debugging  of  all  memories,  registers  and  peripherals.

SWD  cannot  wake  up  the  system  in  power-saving  mode  (sleep,  deep-sleep,  power-down),  and  cannot  work.

18  SWD  

signals  from  SWD  connector  

swclk

GND  

SWDIO  

swclk

ISP  entry  

nSRST  

Gnd  

SWDIO  

NRST  

MCU  

BOOT  

18.2  Pin  Description

18.1  General

18.3  Debug  operation

ME32S003AF6P7

Table  18-1:  SWD  Pin  Description

swclk Serial  interface  clock.  This  pin  is  the  clock  for  the  debug  logic  (SWDCLK)  in  serial  debug  interface  mode.

Serial  debug  interface  data  input/output.  External  debugging  tools  can  communicate  with  ARM  Cortex™-M0  CPU  through  SWDIO  pin

enter

www.mesilicon.com  

describe

168   

type

SWDIO   

Chart  18-1  Schematic  diagram  of  connection  between  SWD  connector  and  SWD  pin

name

communicate  and  control  it.

input  Output
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-10   

Input  voltage

the  smallest

°C  

Maximum  output  source  current  for  any  I/O  pin

+3.0   

+150   

50   

169  

mA

IN

-50   

+125   

Storage  temperature  range

mA

-4000   ESD  protection  voltage

Operating  Voltage

50   

-50   

-55   

+105   

IN

symbol

www.mesilicon.com   

50   

IN

Maximum  input  sink  current  for  any  I/O  pin

+5.8   

-40   Junction  temperature  range

unit

mA

Maximum  output  source  current  for  all  I/O  pins

IN

-40   

name

+5.8   

10   

IN

mA

Maximum  output  current  of  VSS  pin

IN

-0.3   

-0.3   

mA

10   

Ambient  temperature  range  under  bias

maximum

-10   

°C  

+5.8   

Maximum  input  sink  current  for  all  I/O  pins 50   

°C  

Maximum  input  current  of  VDD  pin

+3.0   

Table  19-1:  Absolute  Ratings

+4000   

mA

-0.3   

19  Electrical  Specifications

19.1  Absolute  Maximum  Ratings

ME32S003AF6P7

VSSa

PER

TJ   

VDD   

VDDa   

TS   

IDD   

THROW  IT

ISS   

VSS   

COME
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HIV

IIL   

VO

John

IDD   

VOH

WE

Vhys   

IOZ

VOL   

WILL

IOL   

IIH   

19.2  DC  Electrical  Parameters

IN

-   

Table  19-2:  Static  parameter  table  (applicable  temperature  range:  Tamb  =  -40°C  ~  +105°C)

0.1  VDD  V

-   

Run  mode;  VDD=3.3  V;  Tamb  =25°C;  Run  the  program  in  Flash  while(1){};

High  level  input  current

16  

Normal  output  ILoad  =  16mA  in  high  drive  mode

4  

3.3v,

-   

mA

Normal  output  in  high  drive  mode

-   

-   

170   

uA

IN

-  

IN

VI  =  0V;

-   

3.3V

High  level  input

Typical  value[1]  Maximum  value  unit

8  

-   

Normal  output  ILoad  =  8mA  in  low  drive  mode

supply  current

3.3v,

-   

0.1VDD   

Output  current  in  shutdown  state  VO  =0V;  VO  =VDD

CCLK  =  30  MHz   

-  

hysteresis  voltage

3.3v,

5.5   

-  

Normal  output  ILoad  =  8mA  in  high  drive  mode

8  

0   

5V,  

Standard  Port  Pins

VDD-0.8   

0.3VDD  V

Test  Conditions

-   

Symbol/Name  parameter  description

-   

-   

VI  =  VDD

All  peripherals  fully  open:

Normal  output  ILoad  =  8mA  in  low  drive  mode

8  

low  level  input

5.0   

+1   

2.99   

Normal  output  in  low  drive  mode

16  

0   

-   

www.mesilicon.com  

-   

IN

Normal  output  ILoad  =  4mA  in  low  drive  mode

-1   

3.6   

5V,  

-  

-   

-   

-  
Normal  output  in  high  drive  mode

-  

-   

VDD   

High  level  output  current

IO  works  in  digital  function[2][3][4]

-   

minimum  value

-  

Power-down  sleep  mode;  VDD  =  3.3  V;  Tamb  =25°C

-  

Normal  output  ILoad  =  8mA  in  high  drive  mode

3.3   

high  level  output

-  

Normal  output  ILoad  =  4mA  in  low  drive  mode

-   

mA

0.7VDD

-   

-   

supply  voltage

IN

0.5  

Input  voltage

Normal  output  in  low  drive  mode

0.9   

uA

-  

0.8  VDD   

VDD   

-   

Low  level  output

mA

5V,  

output  pin  enable

2.7   

Normal  output  ILoad  =  16mA  in  high  drive  mode

mA

uA

IN

Low  level  output  current

IN

-  

1   

Normal  output  in  high  drive  mode

-   

-  

Normal  output  in  low  drive  mode

VDD   

Low  level  input  current

5V   

-   

4.5   

The  output  voltage

-  

5V,  

uA

ME32S003AF6P7
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[5]  Integral  linearity  error  (INL)  indicates  the  error  value  at  the  point  where  the  error  between  the  corresponding  simulated  value  and  the  real  value  is  the  largest  at  all  numerical  points,  that  is,  the  maximum  distance  that  the  output  value  deviates  from  the  linearity.

[3]  VDD  and  VDDA  must  be  powered

Note:  

[4]  Differential  linearity  error  (DNL)  is  defined  as  the  difference  between  the  actual  quantization  step  and  the  ideal  value  corresponding  to  1LSB.

[2]  Includes  3-state  output  voltage

[3]  The  ADC  transfer  function  is  monotonic  and  there  is  no  missing  code.

[1]  Typical  ranges  are  not  guaranteed.  The  values  in  the  list  are  obtained  under  normal  voltage  and  room  temperature.

[2]  Test  conditions:  VSS  =  0  V,  VDD  =  2.2  V~5.5V

[4]  When  VDD  is  grounded,  all  3-state  outputs  become  3-state  mode.

[1]  Typical  ranges  are  not  guaranteed.  The  values  in  the  list  are  obtained  under  normal  voltage  and  room  temperature.

conversion  time

-   

undo  interrupt

Normal  output  in  high  drive  mode

-   

-   

-  

2.46   

1.5   

-   

LSB   

±0.5   

Analog  Input  Capacitive  Impedance

Table  19-3:  BOD  Static  Parameters  (Tamb  =  25°C.)

INL   

Clock  frequency

insert  interrupt

3.3v,

unit  of  maximum

Bit  

-  

-   

CIN

~1000   

-   

LSB   

±1.5   

Analog  input  voltage

IN

-  

16   

2.5   

3.0   

100   

LSB   

171  

Integral  error  [2][5]

-1.0   

Threshold  voltage

minimum  value

5V/3.3V   

The  system  enters  the  reset  state

LSB   

Normal  output  in  low  drive  mode

3   

2.57   

-  

2.0   

0.6   

2.4   

20   

5V/3.3V   

-   

www.mesilicon.com   

Differential  Linearity  Error  [2][3][4]

Symbol/Name  parameter  description

reset  voltage

ADC  conversion  frequency

IN

-   

capacitive  impedance

26   

Symbol/Name  parameter  description

pF  

-2.0   

-   

12   

minimum  value

8  

-   

-   

0   

KOhm

Clock  

Pull-up/pull-down  current

MHz  

±1.0   

-   

IN

-   

Table  19-4:  ADC  Static  Parameters  (Tamb  =  -40°C  ~  +105°C;  VDD=  2.2  V  ~5.5  V)

10   

Offset  error  [2][6]
-   

Typical[1]  Maximum

The  system  exits  the  reset  state

mA

DNL

-   

IN

±1.0   

resolution

-   

Interrupt  voltage

unit

-   

30   

-   

LSB   

16   

IN

Test  Conditions

±0.8   

-   

-3.0   

Test  Conditions Typical  value[1]

4  

CLK   

VDDA   

-   

KSPS  

pF   

-   

19.2.1  Static  parameters  of  power-down  detection  module

19.2.2  ADC  parameters

Absolute  value  error[2][8]

Gain  error[2][7]

Vth   

Eating

tADC

VIA   

Rpdn   

EG   

Rpup  

AND

EO

fc(ADC)   

ME32S003AF6P7

-

-

-
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19.3  AC  Electrical  Parameters

[6]  Offset  error  (EO)  refers  to  the  absolute  error  between  the  two  lines  of  actual  and  ideal  values.

[1]  tcy(clk) ,  the  clock  period  is  inferred  from  the  bit  frequency  of  SPI,  refer  to  the  user  manual.

[7]  Gain  error  (EG)  refers  to  the  relative  error  between  the  actual  conversion  value  and  the  ideal  value  after  removing  the  offset  error.

Note:  

[2]  Tamb  =  -40  °C  to  +  105  °C;  VDD  =  3.3V   [3]  tcy(clk)  =  12  x  

tcy(PCLK).  

[4]  Also  =  25  °C;  VDD=  3.3V.

[8]  Absolute  error  (ET)  refers  to  the  maximum  error  between  the  two  lines  of  the  actual  converted  value  of  the  ADC  without  calibration  and  the  ideal  value.

tDH

tDH

terraces

tret

tDS   

Ncyc

tcy(clk)   

tprog   

tDS   

th(Q)   

th(Q)   

TV  (Q)

TV  (Q)

data  creation  time

Second-rate

Table  19-5:  Flash  Memory  (Tamb  =  -40°C  ~  +105°C;  VDD=  2.2V  ~5.5V.)

maximum  value

3xtcy(PCLK)  +  4   

ns   

ns   

[1]  The  erasing  and  programming  time  is  only  valid  during  the  normal  life  cycle  of  Flash

programming  time

SPI  mode[3][4]

-   

SPI  mode[2]

ns   

10   

take  over

4   

data  hold  time

Data  output  hold  time

-   

A  sector  (512  bytes)  [1]

-   

0   

3  x  tcy(PCLK)  +  5   

ns   

Table  19-6:  Dynamic  parameters  of  SPI  pins  working  in  SPI  mode  (Tamb  =  25°C)

SPI  mode[3][4]

SPI  mode[2]

ns  100   

-   

-   

-   

SPI  slave

send[1]

Note:

erase  time

data  creation  time

ns   

Data  output  effective  time

Test  Conditions

100,000   

ns   

data  hold  time

SPI  mode[3][4]

0   

100   

us   

www.mesilicon.com  

3  x  tcy(PCLK)  +  5   

-   

min  max  unit

Data  output  hold  time

SPI  mode[2]

-   

ns   

ns   

Test  Conditions

ms  

172   

SPI  mode[3][4]

15   

data  hold  time

unit

year

Symbol/Name  parameter  description

-   

ns   

minimum  value

SPI  master

Erase  life

Data  output  effective  time

SPI  mode[2]

clock  cycle

100   

20   

-   

Symbol/Name  parameter  description

5   

One  word  (4  bytes)  [1]

19.3.1  Flash  memory

19.3.2  SPI  interface

ME32S003AF6P7

-

-

-
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TV  (Q)

tcy(clk)   

th(Q)  

tDS   tDH

TV  (Q)

tDH

tclk(L)  

th(Q)  

tclk(H)   

tDS   

C  

Figure  19-1:  SPI  Master  Mode

2  
19.3.3  I  

C-bus  pin  dynamic  parameters  (Tamb  =  -40°C  to  +105  °C  [1])Table  19-7:  I

www.mesilicon.com   

Figure  19-2:  SPI  Slave  Timing

173  

2  

ME32S003AF6P7

DATA  VALID  

MISO  DATA  VALID   

SMOKE DATA  VALID   

DATA  VALID  

DATA  VALID  

SMOKE

CPHA  =  1

DATA  VALID   

SCK  (CPOL  =  0)  

CPHA  =  0

DATA  VALID  

SCK  (CPOL  =  1)  

MISO  DATA  VALID   

DATA  VALID  

MISO  

SMOKE

DATA  VALID   

DATA  VALID  DATA  VALID   

DATA  VALID  

DATA  VALID   SMOKE DATA  VALID  

SCK  (CPOL  =  0)  

CPHA  =  1

MISO  

SCK  (CPOL  =  1)  

CPHA  =  0

DATA  VALID   

tDH

th(Q)  

tDS   

tclk(L)  

TV  (Q)

tDHtDS   

tclk(H)   tcy(clk)   

th(Q)  TV  (Q)
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[7]  tSU;DAT  is  the  setup  time  relative  to  the  rising  edge  of  SCL,  which  is  applicable  to  both  data  transmission  and  acknowledgment.

[3]  In  the  case  of  ensuring  the  SCL  signal  VIH(min),  the  internal  SDA  signal  of  the  device  must  be  held  for  at  least  300ns  to  deal  with  the  undefined  SCL  falling  edge  time.

[6]  The  maximum  tHD;DAT  time  can  be  between  3.45  s  and  0.9  s,  but  must  be  less  than  the  maximum  data  transmission  tVD;DAT/tVD;ACK  time.

[2]  tHD;  DAT  is  the  data  hold  time,  starting  from  the  falling  edge  of  SCL;  this  time  is  the  same  for  data  transmission  and  reply  (acknowledge).

[5]  The  maximum  SDA  and  SCL  tf  time  is  300ns.  But  in  the  SDA  time  output  stage,  the  maximum  tf  time  of  SDA  is  250ns.

Note:

[1]  Parameters  are  valid  at  room  temperature  unless  otherwise  stated.

[4]  Cb  =  total  capacitive  load  on  a  single  data  bus  in  pF.

1   

Symbol/Name  parameter  description

120   

time  build  time

s  

minimum  value

-   

0.26   

ns   

us  

unit  of  maximum

SCL  clock  low  period

-   

-   

Figure  19-3:  I

50   

MHz   

time  hold  time

174   

-   

0.5   -   

ns   

SCL  clock  frequency

Test  Conditions

C  bus  timing

0   

Falling  edge  time
-   

us  

www.mesilicon.com  

SCL  clock  high  period

0   

tf   

tHIGH  

tVD;DAT

SCL  

tSU;  DAT

tLOW   

tHD;DAT

70%  

30%   

SDA  

1/f   

70%  

30%  

S  

70%  

30%  

70%  

30%  
SCL  

70%  

30%  

70%  

30%   

tLOW   

tSU;  DAT

tf   

[2][3][6]   tHD;DAT

[7]   

fSCL

tHIGH   

2  

[3][4][5]   

ME32S003AF6P7

-
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Flash(Byte)   

-40°C  to  +105  °C   2k2.2v~5.5v   

Voltage

www.mesilicon.com   

RAM(Byte)  temperature  range

175  

ME32F003AF6P7 TSSOP20  32K

model encapsulation

ME32S003AF6P7

20  ordering  information
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176   www.mesilicon.com  

Model  naming  instructions:

C  =  48  pins  

U  =  QFN

Device  family  

R  =  64  pins  

Temperature  range  6  
=  Industrial  temperature  range,  –40  to  85  °C.  

Product  type  

ME32  =  ARM-based  32-bit  microcontroller  

Flash  memory  size  

Example:   

S  =  Low  cost-purpose  

4  =  16  Kbytes  of  Flash  memory  
6  =  32  Kbytes  of  Flash  memory  

ME32  S  030  K   

Device  subfamily  
030  =  performance  line  

8  =  64  Kbytes  of  Flash  memory  

7  =  Industrial  temperature  range,  –40  to  105  °C.  

6   

Pin  count  

Package  

Options  
xxx  =  programmed  parts  

F  =  20  pins  

P  =  TSSOP  

TR  =  tape  and  real  

T   

T  =  LQFP  

6   

K  =  32  pins  

x  

ME32S003AF6P7
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TSSOP20(e=0.65) ;  body  6.50x4.40x1.00  

4.30   

Type.

1.00   

0.60   

0.05   

0.22   

6.50   

i

E1

0.80   

-   

6.60  

0.49  

A   

0°   

6.4   

0.65  BSC.  

A2

c   

-   

-   

0.19   

SYMBOL  

L1

D   

b1

A1

8°  

1.05  

0.18  

1.20  

0.26  

-   

6.40   

0.20   

Min.   

1.00  BSC.  

0.13   

177  

6.60  

-   

0.25  

0.75  

c1

b   

L   

4.40   

6.20   

0.44   

Max.  

0.45   

0.39   

0.21   

0.15  

AND

www.mesilicon.com   

4.50  

0.29  

-   

MILLIMETERS  

and

-   

A3

A1

ÿ  

L  

10  

b  

1  

And  A2

11  

0.25  

pin  1  index  

A3

D  

20  
L1

ME32S003AF6P7

c  

and

21  package  size

E1 AND
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