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sfir PIMO = 0x92;
sfir PoM1 = 0x93;
sfir POMO = 0x94;
sfir P2Mm1 = 0x95;
sfir P2M0O = 0x96;
sfir P3M1 = Oxb1;
sfr P3IMO = Oxb2;
sfic P4M1 = 0xb3;
sfr P4M0O = Oxb4;
sfir P5M1 = OxcY9;
sfir P5M0O = Oxca;
sfir P2M0 = 0x96;
sfr P2M1 = 0x95;
void delay ()

{

char i;

Sor (i=0; i<20; i++);

void main()

{

POMO = 0x00;

POM1 = 0x00;

PIMO = 0x00;

PIMI = 0x00;

P2M0 = 0x00;

P2M1 = 0x00;

P3MO = 0x00;

P3M1 = 0x00;

P4MO = 0x00;

P4M1 = 0x00;

P5SM0 = 0x00;

P5M1 = 0x00;

unsigned char v;

P2M0 = 0x3f; — .
/P2.5~P2.0 Initialized to open-drain mode

P2M1 = O0x3f;

P2 = 0xff;

CMPCR2 = 0x10;

CMPCRI = 0x00; ,The comparator result Dagpassiedr a debounce clock

CMPCRI &=~0x08; o3y for . The reference signal

CMPCRI &=~0x04; /nside  ri9isource of the input pineigput pin

CMPCRI &= ~0x02; Disable comparator output

CMPCRI |- el Enable comparator module

while (1)

{
v = 0x00; ,Noltage _; 51/
P2 = Oxfe; //P2.0output 0
delay();

if (! (CMPCR1 & 0x01)) goto ShowVol;

v =0x01; ,Noltage ., 51
P2 = Oxfd; //P2.1output 0
delay();
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ShowVol:

P2=0xff;

PO =~v;

if (! (CMPCRI & 0x01)) goto ShowVol;

v =0x03;
P2 = 0xfb;

delay();

if (! (CMPCR1 & 0x01)) goto ShowVol;

v=0x07;
P2 =0xf7;

delay();

if (! (CMPCRI & 0x01)) goto ShowVol;

v =0x0f;
P2 = Oxef;

delay();

if (! (CMPCR1 & 0x01)) goto ShowVol;

v=0xIf;
P2 = Oxdf;

delay();

if (! (CMPCRI & 0x01)) goto ShowVol;

v=0x3f:

,Noltage _; .,

/P2.20utput

Voltage 4OV

/P2.40utput

,Noltage _, 5,

/P2.50utput

oltage _; ;)

Assembly code
i 34

CMPCRI1

CMPCR2

P2M0O

P2M1

PIM1

PIMO

PoM1

POMO

pP2M1

P2M0

P3M1

P3IMO

P4M1

P4M0O

PsM1

P5M0O

MAIN:

11.0592MHz

DATA
DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

ORG

LimP

ORG

Mov

Mov

Mov

Mov

MoV

Mov

MoV

MoV

0E6H
OE7H

096H
095H
091H
092H
093H
094H
095H
096H
0BIH
0B2H
0B3H
0B4H
0C9H

0CAH

0000H

MAIN

0100H

SP, #5FH
POMO, #00H
POMI, #00H
PIMO, #00H
PIMI, #00H
P2MO0, #00H
P2MI1, #00H

P3M0, #00H
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MoV P3M1, #00H
MoV P4MO, #00H
MoV PAMI1, #00H
MoV P5MO, #00H
MoV P5SMI1, #00H
Mov P2MO#00II111TB iP2.5~P2.0 Initialized to open-drain mode
MoV P2M1,#00111111B
Mov P2HOFFH
Mov CMPCR2,#10H .The comparator result Dagpassest a debounce clock
Mov CMPCRI#00H
ANL CMPCRI#NOT 08H ;P37 for Cups The reference signa|
ANL CMPCRL#NOT 04H [inside 119s0urce of the input pineisput pin
ANL CMPCRI#NOT 02H Disable comparator
ORL CMPCRI#80H '
output Enable comparator
LOOP: '
module .voltage _, 5,
Mov R0,#00000000B
Mov P2#ILIIITI0B ;20 output o
CALL DELAY
MoV A,CMPCRI
JNB ACC. 0,SKIP
MoV RO,#00000001B voltage ., 5,
Mov P2,#11111101B :P2.10utput 0
cALL DELAY
Mov A,CMPCRI
JNB ACC. 0,SKIP
MoV R0,#00000011B Ritoge ..,
MoV P2,#11111011B
P22  output ¢
cALL DELAY
MoV A,CMPCRI
JNB ACC. 0,SKIP
MoV RO,#00000111B
Moy P2,#11110111B jvoltage - 5
CALL DELAY ;P2.30utput 0
MoV A,CMPCRI
JNB ACC. 0,SKIP
MoV RO,#00001111B
Mmov P2,#11101111B ;voltage ., ),
CALL DELAY ;P2.40utput 0
MoV A,CMPCRI
JNB ACC. 0,SKIP
MoV RO,#00011111B
MoV P2,#11011111B voltage ..,
CALL DELAY ;P2.50utput 0
MoV A,CMPCRI
JNB ACC. 0,SKIP
Mov RO#00111111B
;voltage _; ;)
SKIP:
MoV P2AIIIIIIIB
MoV A,R0
cpL A
Moy poa PO.5~P0.0 Port display voltage
JMP Loop
DELAY:
MoV RO,#20
DINZ RO,
RET
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END
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16 IAP/EEPROM/DATA-FLASH

STCI12H The series of microcontrollers integratesrarkargeEapacity ISP/IAP Technology can bevinternal when

seprone THE NUMber of erasures iflore than ten thousand tifas.be diyided into several sectors, each fahTH&4rea contains

) The write operation can only transfer the bytes in : . .
attention : ppprom Write ds, when you need to put iNeifleydss ybu must execute the sector o

Erase operation..pron  of reading The write opetation is performed in The erase operation is based on the sector (;;, bytes)
Carried out as &y, and when the eraseinperiatidatastherissotxdto be retained in thedargmi seesbread these data in advance to ram

Temporarily stored in, and then the saved data and the data that needs to be updated:tilliberwititten back together after the erasure is comple

So in use EEPROM When, it is recommended that the data modified at the same time be placed in the same sector, not the data

The same sector does not have to be full. The erasure operation of the data memory is performedyyesjctor (per sector

EEPROM It can be used to save some parameter data that needs to be modified during the application process and is not lost after pc
cometkprom Perform byte reading Byte programming Sector erase operation. When the operating voltagie'is low, it¥8@tommended not to

To avoid the loss of sending data.

16.1 EEPROM Operating time

H Read bytes: a system clock (using Command reading is more convenient and fast) movc

Bytes: approximately piogaetmbigrogramming tifmeis |, But you also need to add state transition time and various con

Signal control and HOLD Time)

|Erase sector ( ,Bytes): Approximately ~

6ms

eeproM SETUP sIThe time required for operation is automatically controlled by the hafdare, thRegiatemly needs to set it correctly

=System operating frequapngyo

IAP_TPS (The decimal part is rounded for rounding)

For example: the operating frequency of the:systennis @etdther:
example: The operating frequeﬁhéglzﬁflfﬂ‘ﬁ*ﬁ/hse'fem is [APTPS Set to 22

. 5.5296MH> then . 6
another example: The operating frequency of the sy8tEm is setto
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16.2 EEPROM Related registers

Bit address and symbol

symbol

description

address

B7

B6

BS

B3

B2

B1

B0

Reset value

IAP_DATA

apData register

C2H

1,111

IAP_ADDRH

14 High address register

C3H

0000,0000

IAP_ADDRL

AP Low address register

C4H

0000,0000

IAP_CMD apCommand register CsH CMDY[1:0] XXXXXK00
IAP_TRIG MpTrigger register C6H 0000,0000
IAP_CONTR IAP Control register CT7H TAPEN SWBS SWRST (CMD_FAIL 0000,xxxx
TIAP_TPS AP Waiting time control register FSH IAPTPS[5:0] xx00,0000
i )
16.2.1 EEPROM Data register (  1AP_DATA

symbol address B7 B6 B5 B4 B3 B2 B1 BO

IAP_DATA C2H

In progreS§koM

EEPROM

Send a write command:erase

16.2.2 EEPROM

During the write operation, before executing the write command, the datdto B¢ Written Registes, stodddiémn

Address register (jap_apDR’

Command aniiAP DATA

Register independent.

During the read operation, the command is réatkout afterithe datcidisiorsdiimplete In the register.

symbol address B7 B6 BS B4 B3 B2 Bl BO
IAP_ADDRH C3H
IAP_ADDRL can

EEPROM The destination address register for read, write, and.eraseroperatiogve the high byte of the/dd@rass ,

Save the low byte of the address

16.2.3 EEPROM Command register (1aop_cMD )
symbol address B7 B6 B5 B4 B3 B2 BO B1
IAP_CMD CSH CMDJ1:0]

cMp1:0)° Send

EEPROM

o+ Empty operation

01° Read ggprom

10° Write ggproM

Can'to
o Erase

Sectors (s,

EEPROM

command. Read the destination add?é$s

command. Write the byte where the destination address is located.Note: The write operation can only write the targ

Operation command

o Write as. Generally, when the target byte is not, it must be erased first. 1 rru

. Erase the destination addres®age (sector

Bytes), the contents of the entire sector allibbecome

Bytes).Note: The erase operation will erase énce
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16.2.4 EEPROM Trigger register (1ap_TRIG’
symbol address B7 B6 B5 B4 B3 B2 Bl BO
IAP_TRIG

C6H

EEPROM

To trigger the register  After reading, writing, and erasing the command register, address register, data register, and control register, y:

after the setting is complete Write in turn,;» AsH  (The order cannot be exchanged) Two trigger commands to trigger the correspondi

IAP_ADDRL and  EEPROM

Erase operation. After the operation is compgré#éess registerr_sppri: Command register

EEPROM The content remains unchanged. If you want to operate on the data of the next address next, you need to manually update the a

And registePAARBYRrH

IAP_CMD The value of.

Note: every time eerrom

When operating, Write first _ , then write  asn

After writing the trigger comynadysiibe in tWigiting state until the correspongift@r the operation is’éompittgfomoLe  status

cPU right p8¥IEH cru
Return to normal state and continue execution

IAP_TRIG , The corresponding command will take effect

16.2.5 EEPROM Control register ( 1Ap_CONTR
symbol address B7 B6 B5 B4 B3 B2 Bl BO
IAP_CONTR C7H IAPEN SWBS SWRST CMD_FAIL
TAPEN * seprovOPEration enable control bit
o+ Prohibitedrrom Operation
17 Enable EEPROM operation

: I
SWBS The software resets to select the controlsggﬁ(ys@qqﬁscmqu to

¢ After the software is reset, the program will be executed from the user code : After the software
is reset, the program will be executed from the system monitoring code area.: s
swrsr: Software resets the control bit

o No action

,: Generate software reset
CMD_FAIL * EEPROM The operation failed status bit needs to be cleared by the software

Correct operation o : eeproM

1 EEPROM Operation failed
16.2.6 EEPROM Waiting time control register (1ap_Tps’
symbol address B7 B6 B5 B4 B2 Bl BO
IAP_TPS FSH . . B3

TAPTPSISOT

It needs to be set according to the

operating frequengy, , fdheepdriating setto, ; If the operating frequengy;isXPy-need to Setto , el

IAP_TPS

frequency is other frequencies, and so on.
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16.3 EEPROM Size and address

STC12H The series of microcontrollers are used to store user data inside. Operation method: read, yes eeprov
Write and erase, where the erase operation is performed in sectors, each settor Bytes, that is, every time the erase command is executed, it v
Except for one sector, both reading data and writing data are operated in bytes, that is, only one byte can be read out or

written every time a read or write command is executed .

STCI2H The internal read, writei'@hdVerase dienatimmestob ways to access Wayand  movc way.ap The way is right
EEPROM the series of microcontrollers are perforiieGahuinly be right movRead operations are performed, but write and erase operations ca
Whether it is used 1sFhe way is still Move Way to access rrrrom  , First of all, you need to set the correct destination address.,, way
When the destinatioppagidressomThe actual physical addresses are the same. When they Start accessing, but to use ooon move

is read with a smalboffset froardhel slave address data, the destiriation add@esthmbablsedhthe actual physical address, there is also a large pi

instruction. The following:isixis Take this model as an example, and the destination address will be described in detail :
0000h
ROM
3FFFh
0000h
1234h
EEPROM
2FFFh
STC8HI1K16
STCI2HIKI6 The program space&is BYe(  oooon-3rrrn) - The space 18 crrn)- WHeN L om 1o When the

Need to be right rerrothe physical addres$hen reading, writing, and erasing thBX@Higdfis accessed, the purpose of the setting .,

The target address is 1234k b you use the setting settings 12 - 1ar_apprITHen set the corresponding trigger command to 1234
The unit has performed the correct operation. But ilWWay toseaditrom Unit, you must be in the 123410n the basis of 1234

Thatis, it mustbe ppr  Setto Before you can use , . . The instruction is read.

Plus the size of the space rom 4000n’ 5234’

Note: Due to the erasure iethddhe operation is performed in bytes, so the low bit of the destination address set when performing the er:
It is meaningless. For example: when the erase command iS&keeutee) /1 3FFH , The final erasure action is

the byte is erased if the address is set to the same. 12001~13FF1 512
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Please refer to théttapie belowhere will be differences in the size and access addresst#BPéach mbleldetailed size and address of

for the internals of different models

IAP mode Read/write/erase) MOVC reads the start
Model number size sector
start address| end address address and the end address

STC12H1K08 4K 8 0000h OARFFh 2000h 6FFFh
STC12H1K16 12K 24 0000h 2AFFh 4000h 6FFFh
STC12H1K24 4K 8 0000h ORFFh 6000h 6FFFh
STC12H1K28 user-definedi’

STC12H1K33 user-dertinedn

[&]

: This is a special model, this model

show :

EEPROM

The size is available inThe user set it up by himself when downloading. As showr
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Users can use it according to their ownFLASH

No more than 100,000 square nietéts are§iftined fiPthe space™?°e

needs throughout but need tomay pttediPrém the back to the front,

EEPROM
For example ;¢ 1pp1ko8

then EEPROM

The physical

To access, the destination addres$%¥¢istill 8tant, tos<’

6FFFh end.

address of this model is the last 2sx

28K | At this time, if the user wants to distmgtiish one of theen, terrom

for FLASH

The IphysliEcaI

1FFF

» Of course, if the user usgsThe way

address is

d, when usiny®™os&f  To read, you needt8'readtérshart, to
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16.4 Sample program

16.4.1 EEPROM Basic operation

¢ Language code

= TTe (est operating ITequency 1s

11.0592MHz,

#include "reg51. h"

#include "intrins. h"

o
PiM1 = 0x91;

sfir PIM0

= 0x92;
sfir POM1

= 0x93;
sfir POMO _ 0x94;
sfir P2M1 = 0x95;
sfi P2MO = 0x96;
sfr P3M1 - (bl

= Oxb2;
sfir P3M0

= 0xb3;
sfr PAM1
o = Oxb4;
sfr P4MO = 0xc9;
sfr PSM1 = Oxca;
sfir PSM0
sfr IAP_DATA

= 0xC2;
sfr IAP_ADDRH - 0xC3;
sfr IAP_ADDRL = 0xC4;
sfi IAP_CMD = 0xC5;

= 0xC6;
sfi IAP_TRIG .

= 0xC7;
sfr IAP_CONTR

= OxF5;
sfr IAP_TPS
void Iapldle()
{

function /£108€ 14p

Clear command register

IAP_CONTR = 0;

IAP_CMD = 0;
AP TRIG = 0; Clear trigger register
IAP_ADDRH = 0x80; ,Set the address to ngn- area
IAP_ADDRL = 0;

}

char IapRead(int addr)

{
char dat;

IAP_CONTR = 0x80; ,Enable ;p

14P_TPS = 12; Set waiting paramsiers
IAP_CMD =1; //,Set up ;p Read command
I1AP_ADDRL = addr; Low address/Set UP 14p
IAP_ADDRH = addr >> 8; High address/Set UP 14p
IAP_TRIG = 0xSa; Write trigger casmand
JAP_TRIG = Oxas; _Write trigger command
_nop_(); :

dat = 1AP_DATA; read datar4p

ITapldle(); //closefunﬂipn

return dat;
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void lapProgram(int addr, char dat)
{

IAP_CONTR = 0x80;
IAP_TPS =12;

IAP_CMD =2;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = 0x5a;
IAP_TRIG = Oxa5;
_nop_();

lapldle();

void lapErase(int addr)

{

IAP_CONTR = 0x80;
IAP_TPS = 12;

IAP_CMD = 3;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x5a;
IAP_TRIG = Oxa5;
_nop_();

lapldle();

void main()

{

POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2MO = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;

PSM1 = 0x00;

IapErase(0x0400);

PO = IapRead(0x0400);
IapProgram(0x0400, 0x12);
PI = IapRead(0x0400);

while (1);

//Enable IAP
Set waiting parameters

,Setup ; p Write command

Low address/Set UP 14p

High address/Set UP 4p
data/rite 14p

Write trigger casymand
Write trigger command

/,close IAP function

,Enable 14p

Set waiting parameters
,Setup ,p Erase command
Low address/Set UP 14p

High address/Set UP 14p

Write trigger cammand
Write trigger command

Va

,[close 4P function

/IPO=0xff

//PI=0x12

Assembly code

- i yi
IAP_DATA DATA 0C2H
IAP_ADDRH DATA 0C3H
IAP_ADDRL DATA 0C4H
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IAP_CMD DATA 0C5H
IAP_TRIG DATA 0C6H
IAP_CONTR DATA 0C7H
IAP_TPS DATA 0F5H
PIMI DATA 091H
PIMO DATA 092H
PoM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0O DATA 096H
P3M1 DATA 0BIH
P3MO DATA 0B2H
PaMI DATA 0B3H
P4MO DATA 0B4H
PsM1 DATA 0coH
P5MO DATA 0CAH
ORG 00000
LIMP MAIN
ORG 0100H
IAP_IDLE:
2 | )
MoV IAP_CONTR,#0 function ;€10S€ 1 4f
MoV 14P_CMD,#0 .Clear command register
Moy IAP_TRIG,#0 (Clear trigger register
MoV I4F_ADDRH#80H ‘Will addressSet to non- area
IAP_ADDRL,
MoV - A0
RET
IAP_READ:
Mov IAP_CONTR#80H ;Enable 14
Mov IAP_TPS,#12 ‘Set waiting parameters
Mov I4P_CMD#1 Setup ,,p Read command
MoV IAP_ADDRL,DPL Low address;Set UP 14p
MoV IAP_ADDRH,DPH High address;Set UP 14p
Moy AP_TRIGHSAH Write trigger command
B (Ox5a)
mov IAP_TRIG#0ASH Write trigger command | _
H (Oxa5)
NOP
Moy N
AJAP_DATA read dataz4r
LeALL IAP_IDLE ;close  fypction
RET
IAP_PROGRAM:
Mov IAP_CONTR,#80H ;Enable 14p
Mov IAP_TPS,#12 ‘Set waiting parameters
Mov IAP_CMD,#2 Setup ;,p Write command
MoV IAP_ADDRL,DPL Low address;Set up ;4p
MoV IAP_ADDRH,DPH High address;Set UP 14p
MoV IAP_DATA,A data;Write ;4p
mov [AP_TRIGHSAH Write trigger command  _
5 (0x5a)
v . .
Mo TAP_TRIGHIASH Write trigger command ,
Nop
LCALL )
IAP_IDLE ;close 14p  function
RET
IAP_ERASE:
MoV IAP_CONTR,#80H (Enable 74p
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:Set waiting parameters

Mov IAP_TPS#12
Mov IAP_CMD,#3 .Setup ;,p Erase command
MoV IAP_ADDRL,DPL Low address;Set UP 14p
Mov IAP_ADDRH,DPH High address;Set UP 14p
Mov I4P_TRIG#SAH .Write trigger command
Moy LAP_TRIG#0A5H Write trigger command
NoP
LeaLr IAP_IDLE :close I4P function
RET

MAIN:

MoV SP,#5FH
MoV POMO, #00H
Mov POMI, #00H
Mov PIMO, #00H
Mov PIMI, #00H
MoV P2M0, #00H
MoV P2MI1, #00H
MoV P3MO, #00H
MoV P3MI1, #00H
MoV PAMO, #00H
Mov PAMI, #00H
Mov PSMO, #00H
Mov PSMI, #00H
Mov DPTR#0400H
LCALL IAP_ERASE
MoV DPTR#0400H
LCALL IAP_READ
Mov Po,A ;PO=0FFH
MoV DPTR,#0400H
Mov A#IZH
LCALL IAP_PROGRAM
Mov DPTR#0400H
LCALL IAP_READ
MoV PLA
;PI=12H
SIMP s
END
16.4.2 use read EEpROM

c Language code

~TTie test operatimg [Tequerncy 1s

11.0592MHz

#include "reg51. h"
#include "intrins. h"
sfi

sfir PIM0

sfr POM1

sfir POMO

sfr P2M1

sfir P2M0

sfi P3MI

PIMI1

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;

Oxbl;
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sfr P3Mo = 0xb2;

sfir P4M1 = Oxb3;

sfir P4MO = Oxb4;

sfr PsM1 = Oxc9;

sfr P5M0 = Oxca;

sfir IAP_DATA = 0xC2;

sfir IAP_ADDRH = 0xC3;

sfr IAP_ADDRL = 0xC4;

sfir IAP_CMD = 0xC5;

sfir IAP_TRIG = 0xC6;

sfir IAP_CONTR = 0xC7;

sfir IAP_TPS = OxF5;

#define IAP_OFFSET 0x4000H /STCI2HIKI6

void lapldle()

{
I4P_CONTR =0; function /10€ 14p
4P_CMD = 0; Clear command register
LAP_TRIG = 0; Clear trigger register

IAP_ADDRH = 0x80;

IAP_ADDRL = 0;

/
char IapRead(int addr)
{
addr +=IAP_OFFSET;
return *(char code *)(addr);
7

void IapProgram(int addr, char dat)
{

IAP_CONTR = 0x80;
IAP_TPS =12;
IAP_CMD =2;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = Ox5a;
IAP_TRIG = Oxa5;
_nop_();

lapldle();

void IapErase(int addr)

{

IAP_CONTR = 0x80;
IAP_TPS = 12;

IAP_CMD = 3;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = Ox5a;
IAP_TRIG = 0xa5;
_nop_();

lapldle();

void main()

//Set the address to n@n- area

Mse Move read  prprom
/M€ movc  Read data
/)Enable iip

Set waiting paramseters

Writ: mman
/Setup p e command

Low address/Set UP 14p

High address/S€t UP 4p
data/Vrite 14p

MWrite trigger casymand
Write trigger command

,close  14p  function

//Enable IAP
Set waiting parameters

/3etup 1ip

Low address/Set UP 14p

Erase command

High address/Set UP 14p
Write trigger cammand
Write trigger command
Va

,close  p4p  function

Need to add the corresponding offset
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POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;

P5M1 = 0x00;

IapErase(0x0400);

PO = IapRead(0x0400);

IapProgram(0x0400, 0x12);

PI = IapRead(0x0400);

while (1);

=0xff

/P1=0x12

Assembly code

“The test operating

IAP_DATA
IAP_ADDRH
IAP_ADDRL
IAP_CMD
IAP_TRIG
IAP_CONTR

IAP_TPS

IAP_OFFSET EQU

PIM1
PIMO
Pom1
POMO
P2m1
P2M0
P3M1
P3IMO
PiMm1
P4MO
Psm1

P5M0O

IAP_IDLE:

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

ORG

LIMP

ORG

MoV

MoV

MoV

MoV

re
11.0.

0C2H
0C3H
0C4H
0C5H
0C6H
0C7H

OF5H

4000H

091H
092H
093H
094H
095H
096H
0BIH
0B2H
0B3H
0B4H
0C9H

0CAH

0000H

MAIN

0100H

IAP_CONTR,#0
IAP_CMD,#0
IAP_TRIG,#0

IAP_ADDRH,#80H

;STCI2HIKI6

function ;¢l0se 14p

Clear command register
Clear trigger register

:Set the address to ngn- area
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MoV IAP_ADDRL,#0
RET
IAP_READ:
mov AH#LOW IAP_OFFSET juse  move read  rErroM Need to add the corresponding offset
ADD ADPL
Mov DPLA
Mov A@HIGH IAP_OFFSET
ADDC ADPH
MoV DPH,A
CLR 4
Movc A@A+DPTR use  move Read data
RET
IAP_PROGRAM:
MoV IAP_CONTR#80H ;Enable 74p
Mov IAP_TPS 412 Set waiting parameters
MOV IAP_CMD,#2 Setup ,p Write command
Mov I4P_ADDRL,DPL Low address;Set UP 14p
MoV IAP_ADDRH,DPH High address;Set UP 14p
Mov IAP_DATA,A data;Write ;4p
Moy 1AP_TRIG#SAH Write trigger command , .
MoV IAP_TRIG#0ASH : .
Write trigger command
Nop
LCALL -
IAP_IDLE (close 14p function
RET
IAP_ERASE:
Mov IAP_CONTR#80H ;Enable r4p
Mov IAP_TPS#12 Set waiting parameters
Mov 14P_CMD#3 Setup ,,p Erase command
Mov IAP_ADDRL,DPL Low address;Set up ;4p
MoV IAP_ADDRH,DPH High address;Set UP 14p
Mov L4P_TRIG HeAEY Write trigger command
mov TAF_TRIGOASH Write trigger command
NopP
Leat IAP_IDLE (close 14p  function
RET
MAIN:
Moy SP, #SFH
Mov POMO, #00H
MoV POMI, #00H
Mov PIMO, #00H
MoV PIMI, #00H
MoV P2M0, #00H
Mov P2MI, #00H
Mov P3MO, #00H
Moy P3MI, #00H
Mov PAMO, #00H
MoV P4MI, #00H
Mov P5MO, #00H
MoV P5MI, #00H
Mov DPTR,#0400H
LCALL IAP_ERASE
Mov DPTR,#0400H
LCALL IAP_READ
Mov PO

;PO=0FFH
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Mov DPTR,#0400H

Mov AH#IZH

LCALL IAP_PROGRAM

Mov DPTR,#0400H

LCALL IAP_READ

Mov PLA ;PI=12H

SJMP $

END

16.4.3 Use serial port to sengrrgtom data

c Language code

“YTe test operating [requercy 1s

11.0592MHz

#include "reg51. h"
#include "intrins. h"

Hdefine

Fosc 11059200UL

#define BRT

sfi PIMI

sfr PIMO -

sfi POMI1

sfir POMO

sfr P2M1

sfir P2M0 =

sfr P3MI =

sfr P3MO

sfi PAMI

sfr PAMO _

sfr PSMI1 =

sfi PSMO

sfr AUXR _

sfr T2H =

sfr T2L

sfi- IAP_DATA

sfi IAP_ADDRH

sfr IAP_ADDRL

sfr IAP_CMD -

sfr IAP_TRIG

sf IAP_CONTR

sfi IAP_TPS

void Uartlnit()

{
SCON = 0x5a;
T2L = BRT;
T2H = BRT >> §;
AUXR = 0x15;

}

void UartSend(char dat)

(65536 - FOSC/ 115200/ 4)

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;
Oxb1;
Oxb2;
0xb3;
Oxb4;
Oxc9;

Oxca;

0x8e;
Oxd6;

Oxd7;

0xC2;
0xC3;
0xC4;
0xC5;
0xC6;
0xC7;

0xF5;
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while (! TI);
TI=0;

SBUF = dat;

void Iapldle()

{
IAP_CONTR = 0;
IAP_CMD = 0;
IAP_TRIG = 0;
IAP_ADDRH = 0x80;

IAP_ADDRL = 0;

char IapRead(int addr)

{

char dat;

IAP_CONTR = 0x80;
IAP_TPS =12;

IAP_CMD = I;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = Ox5a;
IAP_TRIG = Oxa5;
_nop_0;

dat =IAP_DATA;

lapldle();

return dat;

void IapProgram(int addr, char dat)

{

IAP_CONTR = 0x80;
IAP_TPS = 12;

IAP_CMD = 2;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_DATA = dat;
IAP_TRIG = Ox5a;
IAP_TRIG = Oxa5;
_nop_();

lapldle();

void IapErase(int addr)
{

IAP_CONTR = 0x80;
IAP_TPS =12;

IAP_CMD = 3;
IAP_ADDRL = addr;
IAP_ADDRH = addr >> 8;
IAP_TRIG = 0x5a;
IAP_TRIG = Oxa5;
_nop_();

Iapldle();

function /£108€ 14p
Clear command register

Clear trigger register
Set the address to nan- area

//Enable IAP

Set waiting parameters
,setup ;. Read command
Low address/Set UP 14p

High address/S€t UP 4p
Write trigger cpmmand
Write trigger command

,read dataz4p

//cmsefun;/gipn

//Enable IAP
Set waiting parameters

Ssetup Write command

Low address/Set UP 14p
High address/Set UP 14p

data/Vrite 4p

Write trigger casymand
Write trigger command

,close  pqp  function

/)Enable IAP

Set waiting paramseters
,setup Erase command
Low address/Set UP 14p

High address/S€t UP 4p

Write trigger casymand
Write trigger command

Va

//close IAP function
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void main()

{

POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;

P5SM1 = 0x00;

Uartlnit();

IapErase(0x0400);

UartSend(lapRead(0x0400));

IapProgram(0x0400, 0x12);

UartSend(lapRead(0x0400));

while (1);

Assembly code

“The test operating

AUXR
T2H

T2L

IAP_DATA
IAP_ADDRH
IAP_ADDRL
IAP_CMD
IAP_TRIG
IAP_CONTR

IAP_TPS

PIMI
PIMO
POM1
POMO
P2M1
P2M0O
P3M1
P3MO
PaM1
P4MO
P5M1

P5M0

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

ORG

LimP

ORG

1re

11.0

8EH

0D6H

0D7H

0C2H

0C3H

0C4H

0CSH

0C6H

0C7H

O0F5H

091H

092H

093H

094H

095H

096H

O0BIH

0B2H

0B3H

0B4H

0C9H

0CAH

0000H

MAIN

0100H
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UART_INIT:
Mov SCONH#SAH
MoV T2LH0ESH $65536-11059200/115200/4=0F FESH
Mov T2HH#0FFH
Mov AUXR#ISH
RET
UART _SEND:
JNB LS
CLR I
Mov SBUFA
RET
IAP_IDLE:
Mov IAP_CONTR,#0 function ;€lose 4p
MoV AP CMD#0 .Clear command register
oV IAP_TRIG,#0 .Clear trigger register
Mov 1AP_ADDRH,#30H Set the address to nen- area
IAP_ADDRL,#0
Moy ~
RET
IAP_READ:
MoV IAP_CONTR #80H ;Enable 14p
MoV IAP_TPS, 412 Set waiting parameters
Mov IAP_CMD,#1 Setup ;p Read command
Mov IAP_ADDRL,DPL Low address:sEt up 4p
MoV IAP_ADDRH,DPH High address;Set UP 14p
mov 14P_TRIG#SAH Write trigger command  _
H (0x5a)
mov 1AP_TRIG.#0ASH Write trigger command
;5 (0xa5)
Nop
mov AJAP_DATA ;read dataz4p
LCALL 4P IDLE Close fypetion
RET
IAP_PROGRAM:
Mov IAP_CONTR #80H ;Enable 14p
Mov IAP_TPS,#12 Set waiting parameters
Moy I4P_CMD,#2 Setup ,,,  Write command
Mov IAP_ADDRL,DPL Low address;Set UP 14p
MoV IAP_ADDRH,DPH High address;Set UP 14p
Mov IAP_DATAA data;Write 14p
Moy 1AP_TRIGHSAH Write trigger command
i (0x5a)
Moy AP_TRIGHOASH Write trigger command , _
; (0xa5)
NopP
LCALL )
IAP_IDLE (close 14p  function
RET
IAP_ERASE:
MoV IAP_CONTR#80H ;Enable 74p
Mov IAP_TPS#12 Set waiting parameters
Mov I4P_CMD#3 Setup ;. p Erase command
Moy IAP_ADDRL,DPL Low address;Set UP 14p
MoV IAP_ADDRH,DPH High address;Set UP 14p
Mov 1AP_TRIG#SAH Write trigger command | _
i (0x5a)
Moy 1AP_TRIG#0ASH Write trigger command | _
; (0xa5)
NoP
Leart IAP_IDLE (close 14p  function
RET
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MAIN:
Mov SP, #5FH
Mov POMO, #00H
Mov POMI, #00H
Mov PIMO, #00H
Mov PIMI1, #00H
Mov P2MO, #00H
Mov P2M1, #00H
Mov P3MO, #00H
Mov P3M1, #00H
Mov P4MO, #00H
Mov PAMI, #00H
Mov P5MO, #00H
Mov P5M1, #00H
LCALL UART_INIT
Mov DPTR #0400H
LCALL IAP_ERASE
Mov DPTR #0400H
LCALL IAP_READ
LCALL UART_SEND
Mov DPTR,#0400H
Mov AH#I2H
LCALL IAP_PROGRAM
Mov DPTR #0400H
LCALL IAP_READ
LCALL UART_SEND

SJIMP $

END
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17 ADC Analog-to-digital conversiq;,\jnterrnbference

Bit high speed

STC1ZH1K08 A series of microcontrollers are integrated mte‘rﬁallysi n al sauv;&éequency is divided into the system fre
g converter. .,

The frequency is then divided again by the frequency divisionTloetijpiealisg &regaengypratge is  '©  syscwie)

STC12H Seriesof  ApC Fastest speed: bit Apc for 500K(Every second 50 Ten thousgpgtimesConversion)

10
apc  There are two data formats for the conversion result: left-aligned and right-aligned. It can be easily read and referenced by user p

attention : .
APC Thefirst 15 The channel can only be used to detect the internal reference signal source, and,th®vait@Bethe reference sig

Manufacturing errors and measurement errors cause the actual internaj,refeP§Ht& signal sourc¥8rod Bhfimeneeds to know
Know the accurate internal reference signal source value of each chip, you can Apc  Thefirst 15 Channel measurement

connect an external accurate reference signal source, and then use the standardSet.

.
17.1 ADC Related registers
Bit address and symbol
symbol description address Reset value
B7 B6 BS B4 B3 B2 Bl BO
ADC_CONTR Control register apc BCH ADC_POWER ADC_STAR ADC_FLAG ADC_EPWMT ADC_CHS[3:0] 000x,0000
ADC_RES ADC Conversion result, high register | 00000000
, conversion result, low register
ADC_RESL ADC BEH 0000,0000
ADCCFG ADC Configuration register DEH - - RESFMT N SPEED[3:0] Xx0x,0000

Bit address and symbol
symbol description address Reset value

B7 B6 BS B4 B3 B2 B1 B0

ADCTIM Apc  Timing control register FEASH CSSETU) CSHOLD[1:0] SMPDUTY[4:0] 0010,1010
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17.1.1 ADC Control register ( Apc_ coNTR? * PWM trigger Apc  control
symbol address B7 B6 BS B4 B3 5L B0

ADC_CONTR BCH ADC_POWER ADC_START ADC FLAG ADC_EPWMT ADC_CHS[3:0]

ADC_POWER * ADC Power control bit

o Closed Reyer supply

1: Open pdWer supply.

It is recommended to enter the idle mode ahd poRewdowff to reduce power consumption

mode before Pay special attention :

wicu GiWRternal  ApC  After the module power is turned dns you®lfeedto waft'¥8? abouPC  Stable power supply
it and thep let it g@yrk :
z Appropriately lengthen the sampling time of the exteth@l The charging or discharging time of the internal sample-and-hold capac
signal, that is, the internal potential is equal to the external potential.
ADC_START * ADC Convert the start control bit. 'Start after writingConversion, after the conversion is complete, the hardware automatic:

,: No effect. The conversion work has alreadiyvéiartddstapitéeironversion. Ap

Evenif :sanc  conversionApco, The hardware automatically clears this bit to zero after the conversion is complete.
apc FLAG *apc  Conversion end flag. when ADC  After completing a conversion, the hardware will automati¢lly #atSfer this location t¢

Interrupt request. This flag must be cleared by software.

Apc_gpwyr- ENable Real-time trig§er rfunction. For details, pleas¥'/dfa@Fterwm  Timer chapter
ADC_CHS[3:0] * apc  Analog channel selection bit
(Note: Selected as apc  Input channel Y0  Port, must be setPxMoPxm1 The registenwill If the port mode is set to high

Resistance input mode. In addition, Her power-down mode After the clock stops vibrationthode;iastitingedsiretid@sabled

exie  (Turn off the digital input channel to prevent the external analog input signal from rising or falling and generate additional power

ADIC_(CIER|EHY) channel ADC
0000 P1.0/ADCO
0001 P1.1/ADCI
0010 P1.2/ADC2
0011 P1.3/ADC3
0100 P1.4/ADC4
0101 P1.5/ADCS
o110 P1.6/ADC6
oliL P1.77ADC7
1000 P2.0/ADCE
1001 PZIT7TADCY
1070 P PET
TOT1 PE-5ADEH
TT00 D2 & InYall]
RIE] P2 7/ADCIZ
N P3.7/ADC14
un Inside the test
1.19V
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17.1.2 ADC Configuration registglijCCFG)
symbol address B7 B6 B5 B4 B3 B2 Bl B0
ADCCFG DEH " " RESFMT - SPEED[3:0]

Conversion result format control bit

0 ADC RESFMT" Save the high position of the result;, Save the 2 bit. The format is as follows :

: The conversion result is aligned to “‘A%(!Q&!skm REs
- - low result AbDc_RESL

ADC_RES
A M
i ™ ™
D9 D8 p7 D6 D} D4 D3 p2 D1 DO [} [} [} 0 0 0
" v
10-bit conversion result 0 Autofill
RESFMT=0
! :The conversion result is aligned to th8aighihg high resulf’ - Abc REsL Save the low restilt bit. The format is as follows :
ADC_RES ADC_RESL
A A

(_ i P il ™y

o o 0 0 ] o D9 D8 D7 D6 is D4 D3 |)2 D1 DO | | | | |

A AN A

A W
0 Autofill 10-bit
conversion result RESFMT=1
SPEED[3:0]* Set up -Operating clock frequency { sysctw2/(speep+1) }
SPEED[3:0] give = ADC
0000 The operating clock frequency apc

0001 SYSclk/2/1
0010 SYSclk/2/2
SYSclk/2/3
1101 SYSclk/2/14
1110 SYSclk/2/15
1 SYSclk/2/16
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17.1.3 ADC Conversion result register (\pc RES - ADC RESL’
symbol address B7 B6 BS B4 B3 B2 Bl BO
ADC_RES BDH
ADC_RESL BEH
Please refer to the The bit conversion result will bésutsmaticalyf ssvedf dfter the aurSaveitheidatarpidief the result
current formafacrc 10
Settings in the register. respvir
17.1.4 ADC Timing control register
symbol address g7 B5 B6 B4 B2 B3 B1 BO
ADCTIM FEAXHCSSETUI‘ CSHOLD[1:0] SMPDUTY([4:0]
CSSETUP - .pc Channel selection time,control
(o] .
S ceupy Number of working clocks
0 ADC
1 1( 5 )
CSHOLD[1:0] ° ADC Channel selection, hold timergontrol
CSHOLD[1:0] Occupy ADC Number of
00 working clocks|:
01 ,(Default value)
10 3
11
4
SMPDUTY[4:0] ° ADC Analog signal sampling timergontretention : syppyry Must not be set less tharios’
SMPDUTY([4:0] Occupy ApC  Number of
00000 working clocks i
00001 2
01010 ,,(Default value)
11110 31
11111 32
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ADC Digital-to-analog conversion time :

convert

The conversion time is'fixed as Working clock apc

bit 10 Toewp ST, +T IT . )
' N any ™ Thot , As shown in the figure below
convert
apc A gomplete conversion time is :| ap¢ ! !
: - - r - - .
ADcclock Fanc | I I 1 | I I 1 | | I 1
Lyl | I |
SYScIk/2/(SPEED+1) | ! ] I | | ] | ] I ] !
| it al | | o e R _
Enable signal '
ADC_POWER : ' : :
i | |
Start signal {
ADC_START : i i
Completion signal :
ADC_FLAG : ' E
Analog input channel | | |
ADCx_IN i | |
Start selecting chaﬁna_s 5\; Start sampling End sampling—}f Close the channel and start thSvaisinneﬂﬁlete
I | |
b s . e
i ]mSampllng time . IMt’.’:onverswn .
— - - (SMPDUTY+1) _-__ — time ';"H,:gg:k:m- |
Preparation time .., Retention time,,, bit 13 107 papc apc ©10%K)
(CSSETUPED) (CSHOLD+1)
apcoverall conversion timing diagram
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17.2 ADC Related calculation formula

Speed calculation formula 17.2.1

ac  ADC The conversion-speed ig, dgleraypgdrby::n and ADCTIM The registers are jointly controlled. The calculation formula for the

As shown below :

wcyOperating frequency

bit i
10 ApcConversion speed

2%(SPEED[3:0] + 1)X[(CSSETUP + 1) + (CSHOLD + 1) + (SMPDUTY + 1) + 10]

attention :
bit 10 The speed cannot beshigher than apc

SMPDUTY The value cannot be Iléslg %ﬁ%néendeqlsto setto

CSSETUP default value that can Be used for power-up

crow You can use the default value for poweltiprggommended to set to
17.2.2 ADC Conversion result calculation formula

Input voltage of the converted channel,;
wbit - Conversion resulte« e
x wcoperating voltage

17.2.3 Push back Input voltage calculation formula

bit i
10 AD CConverswn result

ADC  Input voltage of the converted chapndPperating voltage,
1024

17.2.4 Pushback working voltage calculation formula

ADC  Input voltage of the converted channel,;,

. . .
wcyOperating voltage = 1024

bit i
10 ADCConverswn result
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17.310 bit Apc Static characteristics
symbol description Minimum value Typical value Maximum value unit
RES . .
Resolution N 10 Bits
E, overall error offset - 13 3 LSB
E, error gain error differential - 03 1 LSB
B non-linearity error : 0 ! Lsp
. . . - 1.5
Eo integral non-linearity 07 LsB
|h - LSB
error channel I 2
AN . . - o ohm
equivalent resistance
Antistatic resistor connected in s¢ries in front of the
Resp - 700 ohm
gid-eapacitor
Cane 16.5 PF
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17.4 Sample program

17.4.1 ADC  Basic operation (query method)

c Language code

~Tfie test operating I

11.0592MHz

#include "reg51. h"

#include "intrins. h"

off
ADC_CONTR - Oxbe;
sfr ADC_RES _ Oxbd;
sfr ADC_RESL = Oxbe;
= Oxde;
sfr ADCCFG
sfr P_SW2
= Oxba;
#define ADCTIM
(*(unsigned cha volatile xdata *)0xfea8)
sfr PIM1
sfr PIMO
= 0x91;
sfr POMI _ 0x92;
sfr POM0O = 0x93;
sfi P2M1 - 0x94;
= 0x95;
sfr P2M0O
= 0x96;
sfr P3M1 _ oxbl;
sfir P3MO = Oxb2;
sfr PAM1 = Oxb3;
= Oxb4;
sfi PAMO
= OxcY9;
sfr PSMI
= Oxca;
sfr PSM0O
void main()
{
POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5SMI = 0x00;
PIMO = 0x00;
PIMI = 0x01; ,setup  pry  for ypc  mouth
P_SW2 |=0x80;
ADCTIM = 0x3f;
P_SW2 &= 0x7f: /etup 4pc  Internal timing
ADCCFG = 0x0f;
/Setup 4pe The clock is the system clock
/Enable .
ADC_CONTR = 0x80; ADC module
while (1)
{
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ADC_CONTR |= 0x40;
_nop_();

_nop_();

while (! (ADC_CONTR & 0x20));

ADC_CONTR &=~0x20;

/,;,Start 4p convert

Completion mark /Avery 4pc
Clearance completion mark

P2 =ADC_RES; read Apc  result
}
7
Assembly code
=Fhe-testoperatingfregquencys
11.0592MHz
ADC_CONTR DATA 0BCH
ADC _RES DATA 0BDH
ADC_RESL DATA 0BEH
ADCCFG DATA ODEH
P_SW2 DATA 0BAH
ADCTIM XDATA OFEASH
PIMI DATA 091H
PIMO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2m1 DATA 095H
P2M0 DATA 096H
P3M1 DATA OBIH
P3MO DATA 0B2H
PaM1 DATA 0B3H
P4MO DATA 0B4H
PsM1 DATA 0C9H
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MoV SP, #5FH
Mov POMO, #00H
Mov POM1, #00H
MoV PIMO, #00H
MoV PIMI, #00H
MoV P2M0, #00H
MoV P2M1, #00H
MoV P3MO, #00H
Mov P3MI1, #00H
Mov P4MO, #00H
Mov P4M1, #00H
MoV P5MO, #00H
MoV P5MI1, #00H
Mov PIMO,#00H ;Setup pyy for 4pc  mouth
MoV PIML#0IH
MoV P_SW2,#80H
Mov DPTR#ADCTIM Setup 4pc  Internal ti ming
Mov AH3IFH
Movx @DPTR,A
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Mov P_SW2,#00H
mov ADCCFGH#OFH ;Setup ,pc  The clock is the system clock
Mov ADC_CONTR#80H ;Enable e odule
LOOP:
ORL ADC_CONTR #40H Start  4p convert
Nop
Nop
Mov A4,ADC_CONTR [ uery  4pc  Completion mark
JNB ACC. 5,82
ANL ADC_CONTR#NOT 20H Clearance completion mark
mov P2,ADC_RES .read ADC result
SIMP LOooP
END
17.4.2 ADC Basic operation (interrupt mode)

c Language code

~Thie (est operating (requency 1s

11.0592MHz,

#include "reg51. h"
#include "intrins. h"'
off

ADC_CONTR -
sfr ADC_RES
sfr ADC_RESL =
sfr ADCCFG
sfi- P_SW2
#define ADCTIM
sbit EADC
sfr PIM1
sfr PIMO
sfir POM1 =
sfir POM0
sfr P2M1
sfir P2M0
sfr P3M1 -
sfir P3M0 =
sfr PAM1
sfr PAMO
sfir P5SM1 -

sfr PSM0O =

void ADC _Isr() interrupt 5

{
ADC_CONTR &= ~0x20;
P2=ADC_RES;
ADC_CONTR |= 0x40;

}

void main()

{

Oxbc;
Oxbd;
Oxbe;

Oxde;

Oxba;

(*(unsigned char volatile xdata *)0xfea8)

IE"S;

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;
Oxbl;
0Oxb2;
0xb3;
Oxb4;
Oxc9;

Oxca;

Clear interrupt sign
,read result4anc

0 ntinuqunvert
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POMO = 0x00;
POMI = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4MI = 0x00;
P5M0 = 0x00;
P5M1 = 0x00;
PIMO = 0x00;
PIMI = 0x01; ,Setup  pro for 4pc mouth
P_SW2|=0x80;

ADCTIM = 0x3f;

P SW2 &= 0x7f: »Setup apc  Internal timing
ADCCFG = 0x0f;

/Setup The clock is the system clock, ,,
,Enable

ADC_CONTR = 0x80; Apc module4bc
JEnable

EADC=1I; »=nable inserrupt

EA=1;

ADC_CONTR |= 0x40; Stant i convert

while (1);

Assembly code

H I I[.()SE_’UII:

ADC_CONTR DATA 0BCH
ADC_RES DATA 0BDH
ADC_RESL DATA OBEH
ADCCFG DATA ODEH
P_sw2 DATA 0BAH
ADCTIM XDATA OFEASH
EADC BIT IE. 5
PIMI DATA 091H
PIMO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0O DATA 096H
P3M1 DATA 0BIH
P3MO DATA 0B2H
Pam1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0O DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 002BH
LIMP ADCISR
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ORG 0100H
ADCISR:
ANL ADC_CONTR#NOT 20H ._Clearance completion mark
MoV P2,ADC _RES .read result4nc
ORL ADC_CONTR #40H [continueggnvert
RETI
MAIN:
Mov SP, #5FH
MoV POMO, #00H
MoV POMI, #00H
MoV PIMO, #00H
MoV PIMI, #00H
Mov P2MO, #00H
MoV P2M1, #00H
MoV P3MO, #00H
Moy P3M1, #00H
MoV PAMO, #00H
MoV P4MI, #00H
MoV P5MO, #00H
MoV PSMI, #00H
MoV PIMO#00H ;Setup prg  for 4pc  mouth
MoV PIMIL#0IH
MoV P_SW2,480H
Mov DPTR#ADCTIM Setup upc  nternal timing
Moy A#3IFH
MOVX @DPTR,A
MoV P_SW2,400H
v Apecraiort ;Setur The clock is the system clock
v ADC_CONTR#80H ;Enable  module4nc
SETE EADC jEnable incerrupt
SETB EA
ot ADC_CONTR,#40H :Start 1p convert
SIMP s
END
17.4.3 format ADC Conversion result

c Language code

=T test operating requency 1s

7 11.0592MH?,

#include "reg51. h"

#include "intrins. h"

sfr ADC_CONTR _ Oxbes
sfr ADC_RES = Oxbd;
= Oxbe;
sfr ADC_RESL o
= xde;
sfr ADCCFG
sfir P_SW2 = Oxba;
#define ADCTIM (*(unsigned char volatile xdata *)0xfea8)
sfr PIM1

= 0x91;
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sfr PIMO 0x92;
sfir POMI 0x93;
sfr POMO 0x94;
sfr P2M1 0x95;
sfr P2M0O 0x96;
sfr P3MI1 Oxbl;
sfr P3MO Oxb2;
sfr PaMI 0xb3;
sfr P4MO Oxb4;
sfic PsM1 0xc9;
sfr P5M0O Oxca;
void main()
{
POMO = 0x00;
POM1I = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0O = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
PSMI = 0x00;
PIMO = 0x00;
PIMI = 0x01; //Set up  pLo for 4pc mouth
P_SW2 |= 0x80;
ADCTIM = 0x3f;
P_SW2 &= 0x7f: »Setup apc  Internal timing
ADCCFG = 0x0f;
»Setup The clock is the system clock,,,,
ADC_CONTR = 0x80; /Enable - -moduleanc
ADC_CONTR |= 0x40; St convert
_nop_0;
_nop_0;
while (! (ADC_CONTR & 0x20)); Completion mark /Avery 4pc
ADC_CONTR &= ~0x20; Clearance completion mark
ADCCFG = 0x00; ,Set the result to the left to align
ACC =ADC_RES; storage 4pc  of s1he high position of the bit result
B =ADC_RESL; /mi7:6/%t0r29° apc . Tihe low position of thehijfeesult o
Vi ADCCFG = 0x20; /7Set the result to
Vi ACC=ADC_RES; the right Jaj10/Storage o ,The high position of the bit result
4 B =ADC_RESL; v storage apc of 19 The low position of the bit result
while (1);
}
Assembly code
ADC_CONTR DATA 0BCH
ADC_RES DATA 0BDH
ADC _RESL DATA OBEH
ADCCFG DATA ODEH
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P_SW2 DATA 0BAH

ADCTIM XDATA OFEASH

PIMI DATA 091H

PIMO DATA 092H

PoM1 DATA 093H

POMO DATA 094H

pP2M1 DATA 095H

P2M0O DATA 096H

P3M1 DATA OBIH

P3IMO DATA 0B2H

PiM1 DATA 0B3H

PiMoO DATA 0B4H

PsM1 DATA 0C9H

P5SMO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
Mov SP, #5FH
Mov POMO, #00H
Mov POM1, #00H
Mov PIMO, #00H
Mov PIMI, #00H
Mov P2M0, #00H
Mov P2M1, #00H
Mov P3MO, #00H
Mov P3M1, #00H
Mov P4MO, #00H
Mov P4M1, #00H
Mov P5M0, #00H
Mov P5M1, #00H
MoV PIMO,500H ;Setup prg  for 4pc  mouth
MoV PIMI#0IH
Mov P_SW2,#80H
Mov DPTRH#ADCTIM Setup apc Internal timing
Mov AH#IFH
MOVX @DPTR,A
Mov P_SW2,#00H
v Apecreiort Setup pc  The clock is the systemSystem clock,,,,

Mov _Enable

ADC_CONTR,#80H ADC module

ORL ADC_CONTR#40H Start  4p convert

NOP

NOP

Moy A4,ADC_CONTR [Query apc  Completion mark
JNB ACC. 5,8-2

ANL ADC_CONTR#NOT 20H Clearance completion mark

_Set the result to the left to align

Mov ADCCFG,#00H
Mov AADC_RES storage spc  of sThe high position of the bit result
.pr7.c;Storage ags .
Mov BADC_RESL B17:6/510189 apc . The low position of the;piffresult ¢
; Mov ADCCFG#20H ;Set the result to
. MoV A,ADC_RES theright . storage 9f. 70 ,The high position of the bit result  _ for
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MoV B,ADC_RESI ;8 storageapc  of 1 The low position of the bit result
SIMP $
END
17.4.4 use ADC The fig  Channel measurement of external voltage or battery voltage
STCI2H series

And it will not change with the change of the operating voltage of the chip, so thi&'exteRefer to the signal source, aridthen’pass

Thefirst 15 The channel is used to measure the internal reference signal source. Since the internal reference signa

voltage or external battery voltage can be reversed by measuring the internal value.

Language codec

ilié Eé I § Il.ll.wl-:).’\lll: i

#include "reg51. h"

#include "intrins. h"

#define

Fosc

#define BRT

sfi AUXR

sfi ADC_CONTR

sfr ADC_RES

sfr ADC_RESL

s$fi ADCCFG

sfi P_SW?2

#define ADCTIM

sfr PIMI

sfi PIMO

sfi POMI

sfi POMO

sfr P2M1

sfi P2MO

sfi P3MI

sfi P3MO

sfr PAMI

sfi PAMO

sfi PSMI1

sfi PSMO

int *BGV;

bit

busy;

void Uartlsr() interrupt 4

{

TI=0;

busy = 0;

st hon-Guexin-AstificiaHntelig

iy
{

11059200UL

(65536 - FOSC/ 115200/ 4)

= 0x8e;

= Oxbe;
= Oxbd;
= Oxbe;

= Oxde;

Oxba;

(*(unsigned char volatile xdata *)0xfea8)

0x91;

0x92;
= 0x93;
= 0x94;
= 0x95;
= 0x96;
= Oxb1;
= Oxb2;
= 0xb3;
= Oxb4;
= Oxc9;

= Oxca;

/,’,,,The voﬁage unit'is mi

# The internal reference signal aeurct value is stored in

sidaa  ©F EFH Address stores high bytes
Jidaa  Thegddress is

tored in . low bmtsgu
(mV)
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7

if (RD)

4 RI=0;
/

7

void Uartlnit()

{
SCON = 0x50;
TMOD = 0x00;
TLI = BRT:
THI = BRT >> 8;
TRI=1I;
AUXR = 0x40;
busy = 0;

/

void UartSend(char dat)

{
while (busy);
busy=1;
SBUF = dat;
}
void ADClnit()
{
P_SW2 |= 0x80;
ADCTIM = 0x3f; »Setup apc  Internal timing
P_SW2 &= 0x7f;
ADCCFG = 0x2f; /Betup pc The clock is the system clock,,,,
ADC_CONTR = 0x55; /Enable pc Module and select theafnest
}
ADCRead()
intfint res;
ADC_CONTR |= 0x40; ,Start  4p  convert
_nop_();
_nop_();
while (! (ADC_CONTR & 0x20)); Completion mark /Auery 4pc
ADC_CONTR &= ~0x20; ,Clearance completion mark
res = (ADC_RES << 8) | ADC_RESL; ,read ADC result
return res;
}
void main()
{
int res;
int vee;
inti;
POMO = 0x00;
POMI = 0x00;
PIMO = 0x00;
PIMI = 0x00;
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P2M0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;

P5SM1 = 0x00;

BGV = (int idata *)0xef;

ADClnit(); initialize upc
Uartinit(); Serial port initialization
ES=1;

EA=1;

{DCRead();

ADCRead(); | . .
cad0 # The first two data are recommended to be discarded

res =0;

Sor (i=0; i<8; i++)

{

res += ADCRead(); Read data

, /

e Take the average

vee = (in)(4096L * *BGV / res); /plgorithitigealculation VREF e pin voltage is the battery voltage
}Al rithitigealculat Th It the batt It

vee = (in)(1024L * *BGV / res); ;"’Mtentioﬁ’to algorithm VREE The pin voltage is the battery voltage
calculation the ynit of this voltage is millivolt,,,, ,

UartSend(vee >> 8); ‘Output voltage value to serial port

UartSend(vce); e

while (1);

}
The above method is The channel pushes back the voltage st tha\ikténrthehatasy lenleefirmrgal, neasurement of

to use voltage afble.measured value is proportional to!s5, So you can also use th@Festhafiitel pushes back the input voltage of the
The measured value of the voltage of the intetfal relatencal safaediscrisigrial sowsdernal channel, assuming that the measured value is,

currently obtained , and the input voltage of the external chaitelis anc:s, ™ the input voltage of the external channel .:

17.4.5 ADC Do capacitive touch buttons

Buttons are one of the most commonly used parts of circuits and an important input method for human-machine
interfaces. We are most familiar with mechanical Bbdaos)tbatsninzsieamicaichlibbpandihvie ensydtadihdiddspeodalyoctiaap Instead of contact bu

buttons) . There are no mechanical contacts, long life and easy to use.

There are a variety of options fo€C apaciiirdasinsor buttons are a low-cost sblatipiyears ago, special IC To achieve ,
buttons, with The strengthening of functions, as well as the practical experienes wEhedecinslygystenaldiag bapasétiviisathor buttons is ma
The most typical and reliable of them is fhe theemifinoc

This document detali& the'{idesf Theseries mcu  To do the plan, you can use any befic ~ Functional yicy  Comeon

now. The previbus figure below is the most used method. The principle is the saf¥™fhis article uses the first
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In general, in practical applications, diagiachscéienusiedng shown is used to increase the area of the finger press. An equivalent piece of

It belongs to the board, and there is a capacitor CP to ground, and after the finger is pressed, a capacitor CF to ground is connected in parallel, as shown i

Ce

The following is a description of the circuit diagram. CP is the metal plate and the distributed capacitor, and CF is the finger capacitor. It is connected in parallel wit

o i
L

voltage of the input 300KHZ square wave . After D1 is rectified, R2 and C2 are filtered and sent to the ADC. When the finger is pressed up, the voltage sent to the ADC is re

detect it.Press the button to act.
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Bl

¢ Language code

WOR

ADC

C2

1044

7 The test operating freguency is

#include "reg51. h"

#include "intrins. h"

#define MAIN_Fosc

#define

typedef

typedef unsigned char

ppedef unsigned int

unsigned long

sfi POM1

sfir POMO

sfr PIMI

sfi PIMO

sfr P2M1

sfi P2M0

sfr P3MI

sfr P3MO

sfi PAMI

sfir PAMO

sfr PSMI1

sfi PSMO

sfr ADC_CONTR

sfr ADC_RES

sfr ADC_RESL

sfr AUXR

sfi AUXR2

#define CHANNEL

#define ADC_90T

#define ADC_180T

#define ADC_360T

#define ADC_S40T

#define ADC_FLAG

#define ADC_START

sbit P_LED7

24000000UL

us8;
ul6;

u32;

8
(3<<5)
(2<<5)
(1<<5)
0
(1<<4)

(1<<3)

Timer0_Reload (65536UL -(MAIN_Fosc / 600000))

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxb1;
Oxb2;
0xb3;
Oxb4;
Oxc9;

Oxca;

0xBC;
0xBD;
O0xBE;
O0x8E;

0x8F;

P277;

7/ Define the master clock

/Timer 0 Reload value, corresponding to
ith series4D

ith ﬁtle)ries

Mith geries

//ADC Number of

//ADC channeis

zpc Yip§e
//ADC 60T
/ADC time 540T

Software clearance

,Automatic clearance
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sbit P_LED6 = P276;
sbit P_LEDS = P275;
sbit P_LED4 = P27
sbit P_LED3 = P273;
sbit P_LED2? = P272;
sbit P_LEDI = P21y
sbit P_LEDO = P270;

ul6 idata adc/TOUCH_CHANNEL];

ul6 idata adc_prev[TOUCH_CHANNEL];

ul6 idata TouchZero/TOUCH_CHANNEL];
u8 idata TouchZeroCnt{/TOUCH_CHANNEL];

u8 cnt_250ms;

void delay_ms(u8 ms);

void ADC _init(void);

ul6 Get_ ADC10bitResult(u8 channel);
void AutoZero(void);

u8 check_adc(u8 index);

void ShowLED(void);

void main(void)

u8 i;

POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2MO = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5M1 = 0x00;
delay_ms(50);
ET0=0;

TRO = 0;
AUXR |= 0x80;
AUXR2 |= 0x01;

TMOD = 0;

THO = (u8)(Timer0_Reload >> 8);
TLO = (u8) Timer0_Reload;

TRO=1;

ADC _init();

delay_ms(50);

for (i=0; i<TOUCH_CHANNEL; i++)

{

adc_prev[i] = 1023;
TouchZeroli] = 1023;
TouchZeroCntfi] = 0;
/

cnt_250ms = 0;

while (1)

{

delay_ms(50);

eurrent value4DC

/f'e‘()&ﬁ% ADC
" P°'",tm('
value

~ Automatic tracking and counting of points

//initialize Timer0 output ONe300kHZ clock

//Timer0 set as 1T mode

Allow output clock

//Timer0 set as Timer, 16 bits Auto Reload.

//ADC initialize
soms J2€12YEd initialization point and previous
~ value and point automatic tracking count

/Every onsgin a whiiggcess a button once
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ShowLED();
if (++cnt_250ms >=5)
{
cnt_250ms = 0;
AutoZero(); /Every ongeina whigutomatic tracking of processing one-time points
}
}
}

void delay_ms(u8 ms)

{

unsigned int i;

do

{
i=MAIN_Fosc/13000;
while(--i) ;

} while(--ms);

void ADC _init(void)

{

PIMO = 0x00;

PIMI = Oxff;

ADC_CONTR = 0x80;

ul6 Get_ADCI10bitResult(u8 channel)

{

ADC_RES = 0;

ADC_RESL = 0;

ADC_CONTR = 0x80 | ADC_90T | ADC_START | channel;
_nop_();

_nop_();

_nop_();

_nop_();

while((ADC_CONTR & ADC_FLAG) == 0) ;
ADC_CONTR = 0x80;

return(((ul6)ADC_RES << 2) | (u16)ADC_RESL & 3));

void AutoZero(void)

u8 i;

ul6jk;

for(i=0; i<TOUCH_CHANNEL; i++)
{
J = adclif;
k=j-adc_prev[i];
F0=0;
iftk & 0x8000) FO=1,k=0-k;
if(k >=20)

{

TouchZeroCntfi] = 0;

if(F0) TouchZerofi] =j;

else

/8 roadapc

JAllow — 4pc

rigger  4pc

apcMaAENd of conversion

Clear flag
return - result
//250ms Call once

~ This is detected using the sum of the absolute values of the differences betweer

Process a channel

Subtract the
previous reading press

7 Then find the difference between the two samples
,The change is relatively large

# If the change is relatively large, then clear the counter ¢
7 If it is released and the change is relatively large, then directly replace

7 If the change is relatively small, then peristalsis, automatic point tracking o
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{
e+ TouchZeroCntli] >= 20) continuously detect smalfretrangesseconds
{
TouchZeroCntfi] = 0;
TouchZerofi] = ade_prev]il; ~ Slowly changing values as points,
}

ade_prevfi] = j; # Save the sampled value this time

7

uB check_ade(ub index) ,Number of calls Get touch information function ,

” Press or release the judgment key There is return control

{
ul6 delta;
index] - ; inde); Turn to press the keyalue increase
adefindex] = 1023 - Get_ ADCI0bitResult(index); value U p vADC
if(adcfindex] < TouchZerofindex]) return 0; 0 /ID('//Get
delta = adefindex] - TouchZerofindex]; ratio The value of the point is still small, it is considered a key release
if(delta >= 40) return 1; /)(ey press
if(delta <= 20) ret: 0;
if(delta ) return /)(ey release
return ; JKeep it in its original state
}
void ShowLED(void)
{
u8 i;
i=check_adc(0);
ifli=—0) P LEDO=1; /)ndicator light off
ifti==1) P_LED0 = 0; R . .
,The indicator light is
i=check_adc(1);
ifi=—0) P_LEDI =1I; on /)ndicator light off
ifti==1) P_LEDI = 0; . . . .
,The indicator light is
i=check_adc(2);
ifli—0) P LED2=1; on Indicator light off
ifi==1) P_LED2 = 0; - A A .
F=Dr ,The indicator light is
i=check_adc(3);
ifi=—0) P LED3 =1I; on Indicator light off
i 1 _0 - . .
ifi==1) P_LED3=0; ,The indicator light is
i=check_adc(4);
im0 P LEDI=1; on Indicator light off
fi=1)P_LED4=0; ,The indicator light is
i=check_adc(5);
i 1) P LEDS~1; on Indicator light off
ifti=1) P_LED5=0; ,The indicator light is
i=check_adc(6);
im0 P LEDS =15 on Indicator light off
ifti==1) P_LED6 = 0; ,The indicator light is
i=check_adc(7); R .
i i
on Indicator light off
ifli==0) P_LED7=1;
ifli=1)P_LED7=0; ,The indicator light is on
}

Assembly code

The test sﬁsﬁilliﬁ I?iﬁuéiii s
; 24MH y

Fosc KHZ EQU 24000 Define the master clock
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Reload EQU (65536 - Fosc_KHZ/600) _Corresponding to theireloaded value imer
0 series4D
ADC_CONTR DATA 0xBC ;with )
ADC_RES DATA 0xBD ;With j([e)rles
ADC_RESL DATA 0xBE with series
AUXR DATA 0x8E
AUXR2 DATA O0x8F
POMI DATA 093H
POMO DATA 094H
PIMI1 DATA 091H
PIMO DATA 092H
P2M1 DATA 095H
P2M0 DATA 096H
P3MI DATA 0BIH
P3MO DATA 0B2H
P4MI DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0O DATA 0CAH
CHANNEL EQU s :ADC Number of
ADC 90T EQU (3SHLS) #4bC  channels
ADC_180T EQU (2SHL 3) MADC  fimen
ADC 360T EQU (1 SHL 5) DL 160F
ADC_540T EQU 0 ;ADC time 5401
ADC_FLAG EQU (1SHL4) Softwareclearance
ADC_START EQU (1SHL 3) ;Automatic clearance
P_LED7 BIT P2.7;
P_LEDG6 BIT P2.6;
P_LEDS BIT P2.5;
P_LED4 BIT P2.4;
P_LED3 BIT P2.3;
P_LED2 BIT P2.2;
P_LEDI BIT PI;
P_LEDO BIT P2.0;
ade Fou 0 wndpswetrytes, one value
ey rer o Previqus .nc s, TWO bytes, one value
TouchZero EQU 50H .
N vou o ;0 SWIN”.ILTWO bytes, one value, point value , .
;0 60H~67H
cnt_250ms DATA 68H Automatic tracking and counting of points
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MoV SPH#ODOH
Mov POMO,#00H
MoV POMI#00H
Mov PIMO#00H
MoV PIMI#00H
MoV P2MO400H
MoV P2M1#00H
MoV P3MOH00H
MoV P3MI#00H
Mov P4MOH00H
MoV PAMIH00H
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Mmov P5MO,#00H
MoV P5SMI1,#00H
MoV R7,#50
LCALL F_delay_ms
CLR ET0 Jnitialize  Timero Output oneswknz clock
CLR TR0
ORL AUXR,#080H ;Timer0 set as IT mode
ORL AUXR2401H Allow output clock
Moy TMOD,#0 ;Timer0 set as Timer,16 bits Auto Reload.
Moy THO4HIGH Reload
MoV TLOHLOW Reload
SETB ®0
LeALL F_ADC _init
Mov R7,#50
LCALL F_delay_ms
mov RO,#adc_prev

L _Init Loopl:

mMov
INC
Mov
INC
Mov
CJINE

Mov

L _Init Loop2:

Mov
INC
Mov
INC
Mov
CJNE
Mov
L _Init Loop3:
Mov
INC
Mov
CJINE

Mov

L_MainLoop:

Mov
LCALL
LCALL
DJINZ
Mov
LCALL

SIMP

F_ADC _init:

Mov
Mov
Mov

RET

F_Get_ADCI10bitResult:

MoV
MoV
MoV

ORL

@R0,#03H
RO
@RO,#0FFH
RO

A,R0

A,#(adc_prev + CHANNEL * 2),L_Init Loopl

Ro’#md’zgm;Inltlallzatlon point

@R0,#03H
RO
@RO,#0FFH
RO

A,R0

A,#(TouchZero+CHANNEL * 2),L_Init Loop2

RO,#TouchZeroCnt

@R0,#0
RO

AR0

A #(TouchZeroCnt + CHANNEL),L_Init_Loop3

cnt_250ms,#5

R7,#50

F _delay_ms
F_ShowLED

cnt_250ms,L_MainLoop
cnt_250ms,#5
F_AutoZero

L_MainLoop

PIMO,#00H

PIMI1#0FFH

ADC_CONTR,#080H

ADC_RES#0
ADC_RESL,#0
A,R7

AHOESH

Initialize the previous onlee

0 ADC value

: Initialize the automatic tracking count value

;Delay 50ms
‘Handle one touch key value

Automatic tracking of processing
one-time points .2somAutomatic tracking of zero points

;8 roadspc

Allow 4pc

Jtrigger upc
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MoV ADC_CONTR,A
NOP
NOP
NOP
NOP
L_10bitADC Loopl:
MoV A,ADC_CONTR
JNB ACC. 4,L,_10bitADC_Loopl apc;VaENnd of conversion
mov ADC_CONTR,#080H ;Clear flag
MoV A,ADC_RES
MoV B#04H
MUL AB
MoV R7,A
Mov R6,B
MoV A,ADC_RESL
ANL AHO3H
ORL AR7
MoV R7,A
RET
F_AutoZero: 5250ms Call once
: This is detected using the sum of the absolute values of the differences between
CLR A
MoV R5,A
L_AutoZero_Loop:
MoV ARS
ADD A,4cc
ADD AHLOW (adc)
Moy ROA
Mov A,@R0O
MoV R6,A
INC RO
MoV A@RO
MoV R7.A
MoV ARS
ADD A,4CC
ADD
AHLOW (adc_prev+01H)
MoV ! 7 %
RO,A
CLR
c
MoV
A,R7
SUBB
A,@R0
MoV @
R3,4
Mov
ARG
DEC
RO
SUBB
A@R0O
MoV @R
R2,4
CLR
JNB Fo ;press
SETB
ACC. 7,L_AutoZero_1
CLR
Fo
CLR
c
SUBB
A
MoV
Mo AR3
|4
MO R3A
CLR
AR3
SUBB
A
MoV
AR2
R2,4
L_AutoZero_1:
CLR c .calculate /r2 R3] - #20,if(k >= 20)
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MoV AR3
SUBB AH#20
Mov AR2
SUBB AHOOH
JC L AutoZero 2 JR2 R3], 20,1UTN
mov AHKLOW (TouchZeroCny) : If the change is relatively large, then cleat-tive/counter o
ADD ARS
MoV R0
Mov @RO,#0
INB FO,L_AutoZero_3
MoV RS
ADD A,4cc
Abb AH#LOW (TouchZero)
Mov ROA
Mov @RO6
INC 0
MoV o
SIMP L_AutoZero_3
L_AutoZero_2: ; If the change is relatively small, then peristalsis, automatic point tracking
.Continuously detect small changes
MoV AH#LOW (TouchZeroCni) times , _; M_seconds
ADD ARS
MoV ROA
INC @R0O
Mov A,@R0
CLR C
SUBB AH20
JC L_AutoZero 3 if{TouchzZeroCatfi] < 2//),‘”""
mov @ROH0 sTouchZeroCntfi]= 0;
MoV ARS . .
: Slowly changing values as points,
ADD a,4cC
ADD AH#LOW (adc_prev)
Mov RO,A
MoV A@RO
MoV R2,4
INC RO
MoV A@R0O
MoV R3,4
MoV ARS
ADD A,4cC
ADD AH#LOW (TouchZero)
MoV R0O,A
Moy @R0,2
INC RO
MoV @R0,3
L_AutoZero_3: :Save the Sampledru'a'lt!/e
Mov AR5
ADD a,4cC
ADD AHLOW (adc_prev)
MoV ROA
MoV @R0,6
INC RO
MoV @R0,7
INC RS
Mov ARS
XRL AHOSH
Jz $+5H
Limp L_AutoZero_Loop
RET
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F_check_adc:

MOV R4,7
LCALL
CLR
Mov
SUBB
Mov
Mov
SUBB
Mov
Mov
ADD
ADD
MoV
Mov
INC
Mov
Mov
ADD
ADD
Mov
MoV
ADD
ADD
Mov
Mov
Mov
INC
Mov
CLR
SUBB
Mov
DEC
SUBB
JNC
MoV

RET

L_check_adc_1:

MoV
ADD
ADD
Mov
Mov
ADD
ADD
Mov
CLR
Mov
SUBB
Mov
DEC
Mov
DEC
SUBB
MoV
CLR
Mov

SUBB

F_Get_ADC10bitResult
C

A#0FFH
AR7

R7,A

A#03H

A,R6

R6,A

A,R4

A,ACC
AH#LOW (adc)
RO,A

@R0,6

RO

@R0,7

AR4

A,ACC
AHLOW (TouchZero+01H)
RLA

AR4

A,ACC
AHLOW (adc)
ROA

A@RO

R6,A

RO

A@R0

c

A@R1

A,R6

RI

A@RI
L_check_adc_1

R7,#00H

AR4
A,4cC

AHLOW (TouchZero+01H)
RILA

AR4

A,4cC

AHLOW (adc+01H)

RO,

c

A@R0O

A@RI1

R7,A

RO

A,@R0

RI

A@RI

R6,4

c

AR7

A#40

: Press or release the judgment key There is return control

sreturned  4pc The valugrsr7;

._save adc[index]

.calculate udcfindex] - TouchZerofindex|
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MoV A,R6
SUBB AH#00H
s L_check_adc_2 sif(delta < J(I),turn
Mov R7#1 . - _ . Press the key to return 1
sif(delta >= 40) return 1; //
RET
L_check_adc_2:
SETB c
Mov AR7
SUBB A#20
MoV AR6
SUBE A#00H
JINC L_check_adc_3
Mov R7,#0
RET
L_check_adc_3:
Mov R7#2
RET
F_ShowLED:
MOV R7,#0
LCALL F_check_adc
MoV AR7
ANL AH#OFEH
JINZ L_QuitCheck0
Mov AR7
Mov CACC. 0
CPL C
Mov P_LED0,C
L_QuitCheck0:
mov R7#
LcALL F_check_adc
Mov AR7
ANL A#OFEH
INZ L_QuitCheckl
MoV AR7
MoV GACC. 0
CPL C
Mov P_LEDI,C
L_QuitCheckl:
MoV R7#2
LCALL F_check_adc
MoV AR7
ANL AH#OFEH
JINZ L_QuitCheck2
Mov AR7
Mov CACC. 0
CPL C
Mov P_LED2,C
L_QuitCheck2:
mov R7#3
LcALL F_check_adc
Mov AR7
ANL A#OFEH
JINZ L_QuitCheck3
MoV AR7
MoV GACC. 0
CPL C
Mov P_LED3,C

L_QuitCheck3:
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MoV R7#4
LCALL F_check_adc
Mov AR7
ANL AH#OFEH
JINZ L_QuitCheck4
Mov AR7
Mov CACC. 0
CPL C
Mov P_LED4,C
L_QuitCheck4:
MoV R7,#5
LcALL F_check_adc
Mov AR7
ANL A#OFEH
JNZ L_QuitChecks
MoV AR7
Mov CACC. 0
CPL (o
Mov P_LED5,C
L_QuitChecks5:
Mov R7,#6
LCALL F_check_adc
Mov AR7
ANL AH#OFEH
JINZ L_QuitCheck6
Mov AR7
Mov CACC. 0
CPL C
Mov P_LED6,C
L_QuitChecko6:
MoV R7#7
LcALL F_check_adc
Mov AR7
ANL A#OFEH
JNZ L_QuitCheck7
MoV AR7
Mov CGACC. 0
CPL (o
Mov P_LED7,C
L_QuitCheck7:
RET
F_delay_ms:
PUSH 3
PUSH 4
L_delay_ms_1I:
Mov R3,#HIGH (Fosc_KHZ /13)
Mov R4#LOW (Fosc_KHZ/ 13)
L _delay ms_2:
Mov A,R4
DEC R4
INZ L_delay ms_3
DEC R3
L_delay_ms_3:
DEC A
ORL AR3
INZ L _delay ms_2
N
DINZ R7,L_delay_ms_1
poprP

4
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pPoP
RET

END

17.4.6 ADC

Make button scanning application circuit diagram

How to read the ADC key: Read the ADC value every 10ms or so, and save the last 3 readings, compare the changes for a few

hours, and then judge the key. When the judgment key is valid, a certain deviation is allowed, such as a deviation of +16 words.
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17.4.7 Reference circuit diagram for detecting negative voltage
+5V
10K
Test-OUT
o~ Can
10K be directly to

Mcu apPetection port
Test-IN

-5V~+5V

Negative pressure conversion circuit
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17.4.8 Commonly used additiomgjrcuitdratbémapplication
10K
Vee Vee
—— AN
R1
1,
10K < 10K
Vin Vo 5 Vo
——\N——— i)
R2 o
/ . R2
.=,__3': N ' == 10k
"'i'-____ Vin l
Commonly used addition circuit Simplify the addition circuit Deformed into the form of a voltage divider ¢ircuit

Refer to the voltage divider circuit to get the formula :

1
formula : vo=Vin+i,*Rr2

Formula: = (Ve Vin)/(R1 + R2) { Condition: Flow direction v The current } }
2

Substitute into the formula to get the formula  _
3 RI=R22

3formula : i,= (Ve - Vin) / 2R2

Substitute the formula into the formula to get the formula 3

4

1 4f°rmUIa " Vos (Vee + Vin) /2

According té the formula, the above circuit can be regarded as an addition circuit.

In the analog-to-digital conversion measurement of the single-chip micro¢émpuytelf the measured voltagejs YedsemHse plus

is required to be greater than and ledsohrmar\thbisdima) tlieseibhio dertelsectine rarssiischb v tiageniperof change of the measured voltage :

Substituting the above cohditions into the formua can get the following
(Ve + Vin) /2> 0 vin>-vee That

(Vee +Vin) /2 < Vee iS, 'N'lart\is

The abbove formula can be combiffed™ =V«
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18 PCA/CCP/PWM application

STC12H The series of microcontrollers @edupegratpdimteabbdigountsraffay( ) Module, can be used for software timing

Device, external pulse capture, high-speed ptil$é outpulsarulidth modulated output.

,Bit counter, group .

PcA The interior contains a spécial The modules are all connected Thétstructure diagram of the counter is as fc
> rcAmodueo
| *,  PCA Module 1
| i
SYSclk/12 —Jo0 - ﬁ) PCA Module 2
Syeel > ™ Module 3PCA
To — 010
overflow external — 011 | |
CHC| PCA interrupt
ECI SYSclk —1100
T 16-bit counter
SYSclk/4 i A
SYSclk/6 I
—_— 110
SYSclk/8
—_ L
L% CCON CFCR | - | -CF1CF2 cFi CFO | |
I
|'. 1
CMOD FDL | - | 5 | - CPS[2:0] ECF |
Enter IDLE mode — |
PCA counter structure diagram
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18.1 PCA Related registers

Bit address and symbol
symbol description address Reset value
B7 B6 BS B4 B3 B2 Bl BO
CCON sesControl register DSH CF CR - - ccr2 CCFI CCFo 00xx.x000
CMOD I,MMm.‘le register module D9H CIDL - - - CPS[2:0] ECF 0xxx,0000
CCAPMO rca  Mode control register | DAH - ECOMO CCAPPO CCAPNO MATO TOGO PWMO ECCF0 x000,0000]
CCAPMI PCA Module mode control register 1 DBH - ECOMI CCAPPI CCAPNI MATI TOG1 PWMI ECCF1 x000,0000]
Module mode control register 2
CCAPM2 PCA DCH - ECOM2 CCAPP2 CCAPN2 MAT2 TOG2 PWM2 ECCF2 X000,0000
todute mode controt regt
CCAPM3 PCA 3 FDS4H - ECOM3 CCAPP3 CCAPN3 MAT3 TOG3 PWM3 ECCF3 X000,0000
cL PCA  Counter low byte E9H 0000,0000
CCAPOL PCA ,Module low byte EAH 0000,0000
CCAPIL PCA Module low byte | EBH 0000,0000
CCAP2L PCA Module low byte 2 ECH 0000,0000
) Module low byte 3 »
CCAPSL PCA FDSSH 0000.0000
wymode register
PCA_PWMO PCAO of F2H EBSO[1:0] XCCAPOH[1:0] XCCAPOL[1:0] EPCOH EPCOL 0000.0000
PCA_PWMI PCAI of  pwM Mode register F3H EBSI[1:0] XCCAPIH[1:0] XCCAPIL[1:0] EPCIH EPCIL 0000.0000
PCA_PWM2 PCA2 of wuMode register F4H EBS2(1:0] XCCAP2H[1:0] XCCAP2L[1:0] EPC2H EPCIL 0000.0000
PCA_PWM3 PCA3 of wuMode register FDSTH EBS3[1:0] XCCAP3H[1:0] XCCAP3L[1:0] EPC3H EPC3L 0000.0000
cH PCA Counter high byte FOH 0000.0000
CCAPOH PCA module , High byte FAH 0000,0000
CCAPIH pca  module , Highbyte FBH 0000,0000
CCAP2H PCA Mudulghigh byte FCH 0000,0000
CCAP3H PCA ;Module high byte FDS6H 0000,0000
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18.1.1 pca  Control register ( ccon’
symbol address B7 B6 BS B4 B3 B2 Bl BO
CCON D8H CF CR CCF3 CCF2 CCF1 CCF0
CF* PCA

The counter overflows the interrépt fldtj. wherWhen the bit counter counts that an overflow occurs, thé hardware automatically p

cru  Make an interrupt request. This flag needs

cr*  Tieeeostetaedllopvuneeamoldrgssc.

0: Stop countPCA
. count
: start cour

CCFn € n=0,123)

Module interrupt flag. when rWhen the module is matched or captured, the hardware automatically sends this I«

cru - Make an interrupt request. This flag needs to be cleared by the software.

18.1.2 pcA  Mode register ( cmon’
symbol address B7 B6 BS B4 B3 B2 Bl BO
CMOD D9H CIDL ) : ) CPS[2:0] ECF

count.

: Whether to stop in idle modecio.
PCA

Keep counting o* I idle mode ,

Stop counting 1 In KleMAPpulse source selection bit

G Input clock source ria
000 System clock,,,
001 System clock,,
010 Timer Overflow pulse
o1l ECI 0
100 Extg{,ré ém%\g&ock of the pin
N system clock,,
v System clock,
System clock s
ECF * PCA

The counter overflows the interrupt permission bit.

,- Prohibited  Counter overflow interruptrca

1 Enable €ounter overflow interrupt
18.1.3 PcA  Counter register ( cL' cu’
symbol address B7 B6 BS B4 B3 B2 Bl B0
o Eoi
cH o
by andCtn  The two bytes are combined irBit adiiinteunter  '*'° & Bit counter , ., """ s Bit counter. each  FCA
clock 16

and the counter is automatically added.,
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18.1.4 PCA Module mode control register ( ccApMn’
symbol address L5}/ B6 BS B4 B3 B2 Bl BO
CCAPMO DAH ECOMO CCAPPO CCAPNO MATO TOGO PWMO ECCFO0
CCAPMI DBH ECOM1 CCAPP1 CCAPN1 MAT1 TOG1 PWMI1 ECCF1
CCAPM2 DCH ECOM2 CCAPP2 CCAPN2 MAT2 TOG2 PWM2 ECCF2
CCAPM3 FDS4H ECOM CCAPP3 CCAPN MAT TOG PWM ECCF3
: Allow PCModule comparison function
ECOMn n
coappn: Allow module,.,  Perform rising edge capture
coapny: Allow n
vamy: Allow Mogrs¢birfalflmptidgeotabeure rcan
. Allow modulg , high-speed pulse output
TOGn" PCA .
fungliowritthmbmdtifon output
PWMn® Allow PCA -
" function of the module
- Allow Module matching Capture interrupt
ECCFn PCA
18.1.5 PCA Module mode capture value,Comparison value regigte (- CCAPnH )
symbol address B7 B6 BS B4 B3 B2 Bl B0
CCAPOL EAH
CCAPIL EBH
CCAPIL ECH
FD55H
CCAP3L
CCAPOH
FAH
CCAPIH FBH
CCAP2H FCH
CCAP3H FD56H
whenpcA  \When the module capture function is enabled , Used to save the sum when the caphaeosotivaluer(; andibls’
CCAPIL When the module comparison fundiherciendralldesvill send the currenTladount value in and stored in ccarnAnd the controller
pcawhenPCA  The values in are compared, and the comparison resuNéhame digenotheecoumthing functivnlisencbheicurrent
CCAPnH values in the current are compared with the values stored in and ccapn , and gives
cL Compare the values in to see if they match (equal)

Matching result. cH ccapnLand
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18.1.6 PCA  Mmodule pywng Mode control register ( pca_pwmn

symbol address d B6 B4 B2 B3 BI B0
PCA_PWMO F2H EBS0[1:0] BS5 XCCAPOH[1:0] XCCAPOL[1:0] EPCOH EPCOL
PCA_PWMI F3H EBSI1[1:0] XCCAPIH[1:0] XCCAPIL[1:0] EPCIH EPCIL
PCA_PWM2 F4H EBS2[1:0] XCCAP2H[1:0] XCCAP2L[1:0] EPC2H EPC2L
PCA_PWM3 FD57H EBS3[1:0] XCCAP3H[T:0] XCCAP3L[T:0] EPC3H EPC3L
EBSn[1:0] ° PCA HMOdU|e of pwMm Digit control
EBSn[1:0] Number of|digits PWM Overload Compare

00 s Position value (eprcan, values pcuL,

01 7 poé}"ﬁ%n CCAPnH[7:0]} {EPCnH, CCAPnH[6:0]} CCAPnL[7:0]} {EPCnL, CCAPnL[6:0]}

10 6 pospi\{vi%n {EPCnH, CCAPnH[5:0]} {EPCnL, CCAPnL[5:0]}

PWM

1 10 {EPCnH, XCCAPnH[1:0], CCAPnH[7:0]} {EPCnL, XCCAPnL([1:0], CCAPL[7:0]}
XCCAPRH[1:0] * 10 ,The fivstand second , The overloaded value of the
XCCAPAL[1:0] * The first and second ° bit, the comparison value of the bit
EPCnH - PWM wwopkiM The first place, therfirst pldBee first place, therfirst plaesgirst 7

bit, 1, bit Iwvmodé&;dttiet higf#st bit of the overload value (; bit
EPCaL PWM  |n mode, the highest bit of the comparisoh valgg first place, therfirst plgThe first place, therfirst plaegist 7
bit The first BwM Bit)
bit , ;o bit PWM

When overloading the value, you musgt first wrileheiewppeiwtovidils  ccaranror
Note: In the update 1o
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Working mode 18.2 PCA

STC12H A total of series °Jr5mcr°°°ntr°||ﬂ55dules, each group of modules can independently set the working mode. The mode settings are ¢
PCA
ECOMn CAPPn 4 CCAPMn MATn TOGn PWMn ECCFn MOdUIe funCtion
. . CAPN; . . . . No operation
1 0 0 0 0 1 0 bit Mode, no interruption rvwm
i 1 0 0 0 1 | 6/7/8/10 PWMpesition  Mode, generating a rising edde interrupt
1 0 1 0 0 1 1 oo O PWM mode, generating a falling edge interrupt
! ! ! 0 0 ! L 6/7/8/10 o oW Mode, generating edge interfupt
0 ! 0 0 0 0 x 16 bit, rising edge capture
0 0 ! 0 0 0 x 16 bit, falling edge capture bit
0 ! ! 0 0 0 x 16 Bit edge capture
1 0 ! ! 0 0 x 16 bit software timer bit high-speed
1 0 0 1 1 0 X 16 pulse output
18.2.1 Capture mode
To makea P4  The module works in capture mode, fégister in At least one must be set

(It can also be set in both positidagn the module is operating in capture mode, the extexahofthé° module

Line sampling. When a valid transition is samisecontroller will immesiatebr rca  Ca0c CTRIRY INMRULAENA RiNdsRY LIRSt Rapture of the n
PCA ccapnp At the same timg will - The corresponding itf'the reﬁfsttJF CCAPMn in ECCFn bit

Register and ccapnL PA" " The interrupt entry address of the module is shared, so it needs to be judged in the interrug

imeehierAibinteWHRIN bR Regeraiate PHRtMAtrupt, and note that the interrupt flag needs to be cleared by the software.

PCA - The structure diagram of the module working in capture mode is shown in the following figure :

CCON CFCR

[CF3 CF{CFICFO

T T T T
I [ i i
e PR R |

PCA interrupt

CCAPnH CCAPnL

ccPo

|
- TE=—D—
=D

|

] ] ] ] ]

CCAPMn | - CAPPn ECCFn |

CAPNn MATn T|>Gn PWMn

PCA module capture mode
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18.2.2 Software timer mode
By setting Register of ccapmnecod™ MAT  Bit, can make The module is used as a software Gmarigr, value
. - d i
anducL Capture the value of the register with thé migdene ccara,., Compare, when the two are equal , coyinccen  Willbe
Set, if i . . o .
== CCAPMn n ECCFn An interrupt' will be generated when it is $hetllag hit needs to be cleared by the software.
PCA  The structure diagram of the module operating in the software timer mode is shown in the following figure :
Write Then write CccoN CFCR | B | cFs CF+¢FI CF} | |
CCAPnL first CCAPnH T . i -
g ! | CH | CL |
'-:'l'; 'L; { !
Enable ‘. match
16-bit comp. | o PCA interrupt
/ﬁ\:.\
11
ECOMn=0, stop comparison CCAPnH CCAPnL |
ECOMn=1, resume comparison
CCAPMn | . ECOMn CAPPn CAPNn MATn 106" PWMn | ECCFn |
o 0 0 1 [ 0
Module software timer mode PCA

18.2.3 High-speed pulse output mode

Activate the high-speed pulse output mode , .,p\, SUm of registers rocn Marn Ecomn

PCA

When the count value of the counter matches the value of the module capture regldterquipud-will be flipped. To be modular cce:

,All positions must be set.

The structure diagram of the module operating in the high-speed pulse output mode is shown in the following figure :

Must write first jien vite CCON CFCR | . | crs CF{ cF1 c+ | |
ceapnL CCAPRH - _ i _
VO A -
| cH | o |
| I_ lb——“::— PCA interrupt
Enable '{" v match
16-bit comparator l—u
7~ _
] _.f"f —t Tl CCPn
ECOMn=0, stop comparing CCAPnH CCAPnL | i
ECOMn=1,Recovery comparison
coAPtin | T 2o p— captn e min — | | cern |
0 0 0 1 1 0
PCA Module high-speed pulse output mode
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18.2.4 PWM Pulse width modulation mode and frequency calculation formula

18.2.4.1 8 bit PWM pattern

Pulse width modulation is a technique that uses a program to control the duty cycle, period, and phase waveforms of a waveform, drive

D/A

It is widely ygedFiard¥iersion and gihdribgcasions. ;. Theimodules nfdlie. RriasatlenicrocdfittSiers can befuadidasyarbdulestiing their re

and
memory ... PWMn ECOMn or PWM

1The position must be set., .
PCA PWMn »caThe module works in plagey  Mode, at this time will (o.cLi7.0;

et t0 _when

. S o
Use one in the — CCAPHL[%OMMakéfﬁ“ea}nparis@n. when  pca  The module werk8 inwM  |n mode, since all modules have a total of

register and the sapieve, EapTtiem have the same output frequency. The output duty cycle of eaghrmaduie uses registers

Set it up. when (o.cii70; e Value is {EPChL.CCAPAL[7:0]} When, the output is low; wheLro The value is equal to or
less than greater than eren.cearniEN the output is high. when ci7.oThe value ig dseomiogd by When it oveFHOWS 701}

Reload the content to (EPCL.CCAPAL[7:0]} in. This allows for interference-free updates

PCA clock input source frequency
8Blt mode py\Frequency=

256

When EPCnH=0 and CCAPnH=00H, the PWM fixed output is high
. When EPCnH=1 and CCAPnH=FFH, the PWM fixed output is low.

PCA  The module wérkS if"™  The structure diagram of the pattern is shown in the figure below :

| EPCnH CCAPNHI[7:0] |
Heavy load
|
| Output 0
: ra
A
| EPCnL CCAPNL[7:0] | ™
{0,CLI7:0)) is less "
= L
Enatie \ than(EPCAL,CCAPNLI7:0}
9-bit comparator |_+ #— ccPn
/” My {0,CLI7:01} is greater than or equal
l li to{EPCnL, CCAPNL[7:0]}
F
f \-, | 0 | CL[7:0] |
I
|
| Output 1
A CL overflow
| R ECOMn capPn CAPNn MATn 105.1 PWMn | ECCFn CCAPMn
o 1 0 0 Y 0
8 PWM mode PCA modaule bit
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18.2.4.2 7 bit PWM pattern

PCA_PWMn EBSn[l:O]Set to PCAThe module works in plaﬁwlwheﬂ\ﬂqde, at this time will {0,CL[6:0]}

Useoneinthe ..., capujeo,Make acomparison.when  rca  The module worké iR  In mode, since all modules have a total of

register and the sapieve, Eapiitiem have the same output frequency. The output duty cycle of eaclrmodule uses registers

i . The value is equal to or
Set it up. when (o.ciio; 1N Value is {EPCHL.CCAPRL[6:0]} When, the output is low; whéL60) q

less than greater than wepenL.ccapraiREN the output is high. when cijs.ojThe value igdetéresimest by \Whan jt ov@FHEWSHIS]

Reload the content to (EPCnL.CCAPNL[6:0]} in. This allows for interference-free updites

PCA clock input source frequency
7-bit mode pyFrequency=

128

When EPCnH=0 and CCAPnH=00H, the PWM fixed output is high
. When EPCnH=1 and CCAPnH=FFH, the PWM fixed output is low.

PCA  The module wérk8 if"™  The structure diagram of the pattern is shown in the figure below :

| EPCnH

CCAPRHI6:0] |

Heavy load I
e L
e ‘/, Output 0
| EPCnL CCAPAL[6:0] | -
I (0cLiE:0 s less 1
: 5 than(EPCNL,CCAPNLI6:0])
Enable \./ e "

CCPn

8-bit comparator |_+

=
4 {0,CLI6:0]} is greater than or equal to{EPCnL, CCAPNL6:0]
ro | ] | CL[6:0] | !

Output 1
Ak CL overflow
| : ECOMn | cAPPn | CAPNn MATn +Gn PWMn | ECCFn CCAPMn
0 1 0 0 0 0

7 PWM mode PCA module bit
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18.2.4.3 6 bit PWM pattern

PCA_PWMD Epsn1:0/0€t 1O pc The module works in plagey wnedliQde, at this time will (o.cLiso);

Useoneinthe ..  capysoMake a comparison.when  rca  The module wérkd iR  In mode, since all modules have a total of

register and the sapieys, a0k Biem have the same output frequency. The output duty cycle of eaclhrmodule uses registers

i . The value is equal to or
Set it up. when (o.cLis0p 1he Value is {EPCHL.CCAPAL[5:0]} When, the output is low; whé¥L5:0) q

less than greater than \penL.ccarn heN the output is high. when ciisijThe value isdetéresimes by, \When it ovE@FHEWSHIS0)

Reload the content to (EPCnL.CCAPRLES:01} in. This allows for interference-free updatds

PCA clock input source frequency

8Bit mode pwyiFrequency=
64

When EPCnH=0 and CCAPnH=00H, the PWM fixed output is high

. When EPCnH=1 and CCAPnH=FFH, the PWM fixed output is low.

PCA  The module wérkS ii¥™  The structure diagram of the pattern is shown in the figure below :

EPCnH

| CCAPRH[5:0] |
Heavy load

3 /L Output 0
| EPCnL CCAPNLI5:0] | l_\_\_\‘
T | {0,CL[5:0]} is less 1 &
| L
Enable \‘\./- -

CCPn

7-bit comparator |_+

{ } F————
0 | CL[5:0] | L

Output 1

| CL overflow

ECCFn CCAPMn

CAPNn MATn +Gn PWMn

1 0 o ] ]

6 PWM mode PCA module bit
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18.2.44 10 bit PWM pattern

PCA_PWMn

With capture

{CH[1:0],CL[7:0]} {EPCnL,XCCAPnL[1:0],CCAPnL[7:0]}

register bith,mode, since all modules share one *ca

- ERCRL.XCCAPnL[1:0],CCAPnL[7:0
Better than using a reister A" OHCCAPLITO

{EPCnL,XCCAPnL[1:0],CCAPnL[7:0]}
{EPCnL,XCCAPnL[1:0],CCAPnL[7:0]}
When,:sa.that you can @mﬂ\,@eload the content to

interference-free updates rwv-

In the register EBSn[1:05€t to 11 when, pcy module , Workin 10 bit

Make a comparison. when

Set it up. when

When, the output is low;

Mode, at this time willpwm

The module works in 10rca

Counters, all of them have the same output frequency. The output duty cycle of each |

{CH[1:0],CL[7:0]} The value of is less than the v

{CH[1:0L.CLL7:0T} of is equal to or greater than

when, the output is high. Whenlzo],CL[7:0])The value is determined by 3pf become (( overflow

{EPCnL,XCCAPnL[1 :O],CCAPnL[7:0])in'

PCA clock input source frequency

10-bit mode pwwmFrequency
1024

When EPCnH=0, XCCAPOH=0 and CCAPnH=00H, the PWM fixed output is high

when EPCnH=1, XCCAPOH=3 and CCAPnH=FFH, the PWM fixed output is low

PCA  The module wotrksin PwvM

The structure diagram of the pattern is shown in the figure below :

|.EPCnH l | |
XCCAPRH([1:0] CEARnH[Z:0 Hobuy 1oad.

EPCAL xccAPn|h 0] CCAPAL{7:0] | |

Output 0

caPh uATn rfen putn

° 1 [ 0 0 0

M
I {0.CHI:0], CLI7:0] is less than{EPCnL XCCAPNL1:0], cumn;nnr'[
Enable My
11-bit comparator |—+ ccpn
I Ay (06HI0, Ll s o or sl P, XCCAPLL O o7
i ﬂ", 0 CH[1:0] CL[7:0] L
]
I
Output 1
| CL overflow
L

eccrn | ccapun

PWM mode PCA module 10 bits

18.2.4.5 How to controPWM

Dang@angpwnn &= 0xCo - CCAPnH = 0x00 when , pyp

PCA_PWMn |= 0x3F CCAPnH = 0xFF when , pw

Fixed output, high level/low level

Fixed output high level

fixed output low level
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18.3 use CCP/PCA/PWM Module implengantatiorbit pac  Reference circuit diagram of
L
EspEsDomieT] | 0 LT W e
(BRRE LY G, TN e P2 WA RSP
el AT T 1 1 H Y 12 i BaR ¥ 1
Tal AL 4 e [ i | AT
TR DT ] 4 — i R UF e, T T
[ PR ey | -~ i P2 AR 2
TICL KA MR e ] T i 1 g R T e
T s f —] it LR L
A o Gy 1 1 PO ARMSTIOLE] LW
PP T reanesan, | [T (o 1] P AR
LT R T I 1 Ca 1] Pa IAWRCCH [ ] 1K
b el i AT 12 e b o s
— O AT ] 1 p= e Y P e gt e e, VA
SCLKAD S ] 14 m}- 17 i el Tasal 3500F)_2 10K 1k .
NTA LR ST el 14 — B AT K T2 | ]
ETALLTWEE T T 16 fpee— a5 P ATBTIC LHHECT 2
S5 IMCLEDHSTTAA ] 17 ‘e PN 14 (LI —
Yool 1# 1 RN
pesi ] 19 L P TR T e e
L1 T ] PRI AT K = =
W
h B S TEL 1 W
e 1]
Aney e e

o ::I:-—
By TLA3iH
L b de e th AR TIA 18

bl AR, oG A s R, PR e AR,
B FCOPPC AR vl B b s ek So R o- 165 PWM
e $e - 16 DAC, o B A G 0T S Sl WMk s TR
1) PRATASEL, TR DAC. BB LS I1MeADC.
2 BT FRERNSY. SEEIVIHE, IE2EEAT A0 AP A5, DIPwsEH R NIV,
(30 et e, RO TR AR e e, RS A A DR L e (L L R

EHTH .
P AR S L R TLAM BT 5
s REE
S CATHODE( 1
1 FATGTE | B LR ADDOIRTE CATHEIE | ] 1
1865 REF]]

SOT23-3 L5, RMBY 0 15-03

e TV T PRI et L A S T B e g T
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18.4 Sample program

18.4.1 pca output pwn C 6/7/8/10 Bit)

c Language code

=Ife test operatinyg reguency 1s

11.0592MHz,

#include "reg51. h"

#include "intrins.h"

sfr
CCON - .
shit CF Od;
= CCON™7;
sbit CR
= CCON™6;
sbit CCF2
= CCON*2;
sbit CCF1
= CCON™I;
sbit CCFO
o = CCON~0;
sfr CMOD _ Oxd9;
sfrr CL = Oxe9;
sfr CH = 0xf9;
sfi- CCAPMO = Oxda;
. = Oxea;
sfir CCAPOL
= Oxfa;
sfir CCAPOH
= 0xf2;
sfir PCA_PWMO
= Oxdb;
sfir CCAPM1
= Oxeb;
sfir CCAPIL _ P
sfr CCAPIH _ 05f3;
sfr PCA_PWM1 = Oxdc;
sfir CCAPM2 = Oxec;
sfi CCAP2L = Oxfes
= Oxf4;
sfir CCAP2H
sfir PCA_PWM2
sfir POM1
= 0x93;
sfir POMO
= 0x94;
sfr PIM1
= 0x91;
sfr PIMO
= 0x92;
sfir P2M1 _ 0x95;
sfir P2M0 = 0x96;
sfir P3IM1 = OxbI;
sfr P3MO = 0xb2;
sfr PAM1 - 0xb3;
= Oxbd;
sfi PAMO
= 0xc9;
sfr PSM1
= Oxca;
sfr PSMO

void main()

POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
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P4M1 = 0x00;
P5MO = 0x00;
P5SMI = 0x00;
CCON = 0x00;
CMOD = 0x08; »rc4 The clock is the system clock
CL = 0x00;
CH = 0x00;
~ bit, PWM
CCAPMO = 0x42;
e Working mode
PCA_PWMO = 0x80; 0||i oel med’umlﬂ//pl}mrw
CCAPOL = 0x20; //PCA 50%(40H-20H)/40H]
CCAPOH = 0x20; »rwu The duty cycle is ¢
-7 bit, PwM™
CCAPMI = 0x42; pvm  Working mode
PCA_PWMI = 0x40; zmw mewmiﬂ//ﬁj}ru' M
CCAPIL = 0x20; J//PCA 75%[(80H-20H)/80H]

CCAPIH = 020; »pwu The duty cycle is 7

g bit, PwM
Vi CCAPM?2 = 0x42; PWM Working mode
Vi PCA_PWM?2 = 0x00; ZWIIR‘I medmmiﬂ//}qi},,,,, M
Vi CCAP2L = 0x20; /PCA 87.5%[(100H-20H)/100H]
V4 CCAP2H = 0x20; .
‘ »rwu The duty cycle is s
Vall) bit  pyyp-
CCAPM2 = 0x42; ,The module is , . Working moderwu
PCA_PWM2 = Oxc0; JPCA/PWM bit Pwm10
CCAP2L = 0x20; ,The output duty cyelesofthe:module is
CCAP2H = 0x20;
CR=1; //Start PCA Timer
while (1);

Assembly code

ﬂ‘tw‘tesl‘operafmg‘f‘retluenuy TS
; 11.0592MH?

CCON DATA O0DSH
CF BIT CCON.
CR BIT 7

CCF2 BIT CCON. 6 CCON.
CCFI BIT 2 CCON.
CCFo BIT 1 CCON.
CMOD DATA 00D9H
CL DATA OE9H
CH DATA OF9H
CCAPMO DATA ODAH
CCAPOL DATA OEAH
CCAPOH DATA OFAH
PCA_PWMO DATA 0F2H
CCAPM1 DATA 0DBH
CCAPIL DATA OEBH
CCAPIH DATA OFBH
PCA_PWMI DATA OF3H
CCAPM2 DATA 0DCH
ccAP2L DATA 0ECH
CCAP2H DATA OFCH
PCA_PWM2 DATA OF4H
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POMI DATA 093H
POMO DATA 094H
PIMI DATA 091H
PIMO DATA 092H
P2MI1 DATA 095H
P2M0 DATA 096H
P3MI DATA OBIH
P3MO DATA 0B2H
PaMI DATA 0B3H
PAMO DATA 0B4H
PsM1 DATA 0C9H
PsMO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MoV SP,#5FH
Mov POMO, $00H
Mov POMI, #00H
Mov PIMO, #00H
Mov PIMI, #00H
MoV P2M0, #00H
MoV P2MI, #00H
Mov P3MO, #00H
MoV P3MI, #00H
Mov PAMO, $00H
Mov PAMI, #00H
Mov P5MO, #00H
Mov P5MI, #00H
Mov CCON#00H
Mov CMOD #08H i»c4 The clock is the system clock
Mov CL#00H
Mov CH,#0H
g bit, WM
Mov CCAPMO#42H ;rca - Module The working
Mov PCA_PWMO,#80H ;PCA moddéeis soutputPwmbit 5,
MoV CCAPOL,#20H PWM The duty cyt&/ g 2omom
MoV CCAPOH,#20H
-7 bit, PWM™
Mov CCAPMI#42H sPCA Module The working
Mov PCA_PWMI#40H c4 moddéeis soutputPwmbit
Mov CCAPIL,#20H PWM The duty cy&t&H g 2omso
Mov CCAPIH,#20H
g bit, PWM™
; MoV CCAPM2,#42H :PCA Module The working
; Mov PCA_PWM2,#00H ¢4 moddéeis soutPutPwbit
; Mov CCAP2L,#20H PWM The duty cyéfe/ga-20miony
; Mov CCAP2H,#20H
) bit  pyyp
Mov CCAPM2,#42H ;pca Nomhilee Working mode rwum
Mov PCA_PWM2,#0COH ;PCA mndpt’ﬁt duty 10 bit PwM
Mov CCAP2L#20H SPWM cycleis  96:875%(00H-2014008]
Mov CCAP2H#20H
SETB CR Start  pcqg  Timer
JMP s

Shenzhen Guoxin Artificial Intelligence @mpidsditic distributorphenenumber

Go to the pure technology.exchange:forum

-653 -



STCIZH Series of technical mar@ffisial websites.sTCALcom Car gaugg, . Design company .Technical supporthold, .., .55 ‘Selection consultant, )45,y

END

18.4.2 PcA  Capture and measure pulse width

c Language code

~TTie est operating ITEqUENCy 1S

11.0592MH?,

#include "reg51. h"

#include "intrins. h"

sfir
CCON - .
shit CF Oxd;
= CCON™7;
sbhit CR
= CCON™6;
shit CCF2
= CCON*2;
shit CCF1
= CCON™I;
bit CCF
shit CCF0 _ CCONMD;
sfr CMOD _ 9
sfr CL = Oxe9;
sfr CH = 0xf9;
sfir CCAPMO = Oxda;
- Oxea;
sfir CCAPOL eas
= Oxfa;
sfr CCAPOH
= Oxf2;
sfr PCA_PWMO
= Oxdb;
sfir CCAPM1
= Oxeb;
sfir CCAPIL _ oxft;
sfr CCAPIH - 05f3;
sfr PCA_PWMI = Oxde;
sfir CCAPM2 = Oxec;
sfr CCAP2L = Oxfe;
= 0xf4;
sfr CCAP2H
sfr PCA_PWM2
sfir POM1
= 0x93;
sfr POMO
= 0x94;
sfr PIM1
= 0x91;
sfr PIMO
= 0x92;
sfr P2M1 _ 0x95;
sfir P2M0 = 0x96;
sfr P3M1 = 0xb1;
sfr P3MO = 0xb2;
sfr PAM1 = 0xb3;
= Oxb4;
sfir PAMO
= Oxc9;
sfr PSM1
= Oxca;
sfr PSMO
unsigned char
unsigned long ent; Timing overflow times
. countl; PCA ,,,,Store
unsigned long A7
countl; the last captured value of the record ,
unsigned long
length;

Rrinolehidih eftinre wabiohindigignal

void PCA_Isr() interrupt 7

{
if(CF)
{
Stenzirermr GuoximATtificta-intettigence
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CF=0;
cntit; #/PCA Timing overflow times,,
}
if (CCF0)
{
CCF0=0;

countl) = countl;

((unsigned char *)&countl)[3] = CCAPOL;
((unsigned char *)&countl)[2] = CCAPOH;
((unsigned char *)&countl)[1] = cnt;
((unsigned char *)&countl)[0] = 0;
length = countl - count0;

/
}
void main()

{

POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5M1 = 0x00;
cnt=0;
countl = 0;
countl = 0;
length = 0;
CCON = 0x00;
CMOD = 0x09;
CL = 0x00;
CH = 0x00;
CCAPMO = 0x11;

Vi
CCAPMO = 0x21;

Va
CCAPMO = 0x31;
CCAPOL = 0x00;
CCAPOH = 0x00;
CR=1;

EA=1;

while (1);

7 Back up the last captured value

/ength

What is saved is the captured pulse width

//User variable initialization

//PCA

//PCA
//PCA

//PCA

,Start

The clock is the system elock ERimiing interruption

,The module isBit capture mode (falling edge
,The modulBifstardyre mode (rising edge capture)

,The modulBiiscapture mode (edge capture)

PCA Timer

Assembly code

TY 1S
11.0592MH? y

CCON DATA
CF BIT
CR BIT
CCF2 BIT
CCF1 BIT
CCFo BIT

0DSH

CCON. 7

CCON. 6

CCON. 2

CCON. 1

CCON. 0
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cMOD DATA 0DIH
cL DATA 0ESH
CH DATA 0F9H
ccAPMO DATA ODAH
CCAPOL DATA O0EAH
CCAPOH DATA OFAH
PCA_PWMO DATA 0F2H
ccAPM1 DATA O0DBH
CCAPIL DATA OEBH
CCAPIH DATA OFBH
PCA_PWMI DATA 0F3H
ccapm? DATA ODCH
CCAP2L DATA 0ECH
CCAP2H DATA OFCH
PCA_PWM2 DATA OF4H
CNT DATA 200
COUNTO DATA 20H 3 bytes
COUNTI DATA 24H 3 bytes
LENGTH DATA 270 13 bytes, (COUNTI-COUNTO)
PoM1 DATA 093H
POMO DATA 094H
PIMI DATA 091H
PIMO DATA 092H
P2M1 DATA 095H
P2M0 DATA 096H
P3MI DATA 0BIH
P3MO DATA 0B2H
PaM1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 003BH
LIMP PCAISR
ORG 0100H
PCAISR:
PUSH Aacc
PUSH PSW
INB CE.CHECKCCF0
CLR cF Clear interrupt sign
e ONT spc4 Timing overflow times,,
CHECKCCF0:
JNB CCFO,ISREXIT
CLR ccro
mov COUNT0,COUNTI : Back up the last captured value
mov COUNT0+1,COUNTI+1
mov COUNT0+2,COUNTI+2
Mov COUNTICNT Save the captured value this time
Mov COUNTI+1,CCAPOH
Mov COUNTI+2,CCAPOL
R ¢ ; Calculate the capture difference between the two times
Mov A,COUNTI+2
SUBB A,COUNT0+2
Mov LENGTH+2,A
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MoV A,COUNTI+1
SUBB A,COUNTO+1
Mov LENGTH+1,4
Mov A,COUNTI
SUBB A,COUNTO
Moy LENGTH,A ;LENGTH What is saved is the captured pulse width
ISREXIT:
popP PSW
poP Acc
RETI
MAIN:
MoV SP, #5FH
Mmov POMO, #00H
Mov POM1, #00H
Mov PIMO, #00H
Mov PIMI, #00H
MoV P2M0, #00H
MoV P2M1, #00H
Mov P3MO, #00H
MoV P3M1, #00H
Mmov P4MO, #00H
Mov P4M1, #00H
Mov P5M0, #00H
Mov P5M1, #00H
CLR A
MoV CNTA User variable initialization
mov COUNTO0,4
Mov COUNT0+1,4
mov COUNT0+2,4
Mmov COUNTILA
Mmov COUNTI+1,A
mov COUNTI+2,4
Moy LENGTH,A
Mov LENGTH+1,4
mov LENGTH+2,A
Mov CCON,#00H
MoV CMOD,#09H irc4— The clock is the system etock Ehimiing interruption
MoV CL#00H
Mov CH#0H
Mov CCAPMORITH ;rc4 Module Foris Bit capture mode (falling edge capture)
or coarmn iz iPcA o for 6 Bit capture mode (rising edge capture)
MOV CCAPMO#31H ;PCA mOdUIue mold(,UIe.
for” Bit capture mode (edge capture)
Mov CCAPOL#00H
Mov CCAPOH,#00H
SETE CR Start PCA Timer
SETB EA
JMP $
END
18.4.3 PCA  realize 15 Bit software timing

Shenzhen Guoxin Artificial Intelligence @mnidsitic distributoriphenenumber Go to the pure technology-ekchargeforum -657 -




STCI2H Series of technical mar@féisial websitev.stc.

Car gaugquUDesign company

.Technical support

19864585985

.Selection consultant

13922805190

c Language code

~TTie test operatimng [requerncy 1s

#include "reg51. h"

#include "intrins. h"

#define

T50HZ

sfr CCON

sbit CF

sbit CR

sbit CCF2

sbit CCF1

sbit CCFO

sfr CMOD

sfir CL

sfr CH

sfir CCAPM0

sfir CCAPOL

sfir CCAPOH

sfi PCA_PWMO

sfir CCAPM1

sfi CCAPIL

sfir CCAPIH

sfr PCA_PWMI

sfir CCAPM2

sfi CCAP2L

sfir CCAP2H

sfi PCA_PWM2

sfi POMI

sfr POMO

sfi PIMI

sfr PIMO

sfi P2M1

sfr P2MO

sfi P3MI

sfr P3MO

sfi PAMI

sfr PAMO

sfi PSMI1

sfr PSMO

sbit P10

unsigned int

void PCA_Isr() interrupt 7

{

CCF0=0;

CCAPOL = value;

CCAPOH = value >> 8;

value += T50HZ;

P10=!PI0;
}
void main()
{

value;

(11059200L/12/2/50)

Oxd8;
CCON"7;
CCON"6;
CCON"2;
CCONM;
CCON™0;
Oxd9;
Oxe9;
0xf9;
Oxda;
Oxea;
Oxfa;
Oxf2;
Oxdb;
Oxeb;
Oxfb;
0xf3;
Oxdc;
Oxec;
Oxfe;

Oxf4;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
Oxb2;
Oxb3;
Oxb4;
0xc9;

Oxca;

PINO;

Test port
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POMO = 0x00;
POMI = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4MI = 0x00;
P5M0 = 0x00;
P5MI = 0x00;
CCON = 0x00;
CMOD = 0x00;
CL = 0x00;
CH = 0x00;

CCAPMO = 0x49;

value = T50HZ;

CCAPOL = value;

CCAPOH = value >> 8;

value += T50HZ;

CR=1;

EA=1;

while (1);

/PCA

//PCA

,Start

The clock is the system clock ,,

,The module isBit timer mode

PCA Timer

Assembly code

~Tihe testoperatinyg frequencyTs

11.0592MHz

CCON DATA ODSH
CF BIT CCON.
CR BIT 7

CCF2 BIT CCON. 6 CCON.
CCFI BIT 2 CCON.
CCFo BIT 1 CCON.
CMOD DATA 0 0D9H
CL DATA OE9H
CH DATA OF9H
CCAPMO DATA ODAH
CCAPOL DATA OEAH
CCAPOH DATA OFAH
PCA_PWMO DATA 0F2H
ccAPM1 DATA 0DBH
CCAPIL DATA OEBH
CCAPIH DATA OFBH
PCA_PWMI DATA OF3H
CCAPM2 DATA 0DCH
CCcAP2L DATA 0ECH
CCAP2H DATA OFCH
PCA_PWM2 DATA OF4H
T50HZ EQU 2400H
POM1 DATA 093H
POMO DATA 094H
PIMI DATA 091H

;11059200/1
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PIMO

P2m1

P2M0

P3m1

P3IMO

P4M1

P4MO

P5M1

P5M0

PCAISR:

MAIN:

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

DATA

ORG

LIMP

ORG

LIMP

ORG

PUSH

PUSH

CLR

Mov

ADD

Mov

Mov

ADDC

Mov

CPL

porP

por

RETI

Mov

MoV

Mov

MoV

MoV

Mov

Mov

Mov

Mov

MoV

Mov

MoV

MoV

MoV

Mov

Mov

Mov

Mov

MoV

Mov

SETB

SETB

JMP

END

092H
095H
096H
0BIH
0B2H
0B3H
0B4H
0C9H

0CAH

0000H
MAIN
003BH

PCAISR

0100H

AcC
PSW
CCF0

A,CCAPOL

AH#LOW T50HZ
CCAPOL,A
A,CCAPOH
A#HIGH TS0HZ
CCAPOH,A
pLo : The flashing frequency of'the test port is ,

PSW

Aacc

SP, #5FH

POMO, #00H
POM1, #00H
PIMO, #00H
PIMI, #00H
P2M0, #00H
P2M1, #00H
P3M0, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5SM0, #00H

P5M1, #00H

CCON#00H

CMOD #00H ¢4 The clock is the system clock),,
CL,#00H

CH#0H

CCAPMO,#49H
;pc4 moduley for 16 Bit timer mode

CCAPOL#LOW T50HZ
CCAPOH,#HIGH T50HZ
CR Start PCA Timer

EA
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18.4.4 PcA  Output high-speed pulse

c Language code

~TTie test operating frequency i1s

11.0592MH?,

#include "reg51. h"

#include "intrins.h"

#define
T38K4HZ (11059200L / 2/ 38400)
sfr CCON
sbit CF
= Oxd8;
sbit CR
= CCON"7;
sbit CCF2
= CCON"6;
sbit CCF1
= CCON"2;
sbit CCF0
= CCON"I;
sfir CMOD = CCON™0;
sfir CL = Oxd9;
sfr CH = Oxe9;
sfir CCAPMO = Oxf9;
= Oxda;
sfir CCAPOL
= Oxea;
sfir CCAPOH
= Oxfa;
sfr PCA_PWMO
= Oxf2;
sfir CCAPM1
= Oxdb;
sfir CCAPIL _ Oxe;
sfir CCAPIH = 0xfb;
sfir PCA_PWM1 = 0xf3;
sfir CCAPM2 = Oxdc;
= Oxec;
sfir CCAP2L
= Oxfc;
sfir CCAP2H
= Oxf4;
sfir PCA_PWM2
sfir POM1
sfir POMO
= 0x93;
sfir PIM1
= 0x94;
sfir PIM0O
Pl - 0x91;
sfi P2M1 _ 0x92;
sfir P2M0 = 0x95;
sfr P3M1 = 0x96;
sfr P3M0O = Oxbl;
s PAMI = 0xb2;
= 0xb3;
sfir P4AMO
= Oxb4;
sfir P5SM1
= Oxc9;
sfr P5M0
= Oxca;
unsigned int
value;

void PCA_Isr() interrupt 7

{
CCF0=0;
CCAPOL = value;
CCAPOH =value >> 8;
value += T38K4HZ;

/
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void main()

{
POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5M1 = 0x00;
CCON = 0x00;
CMOD = 0x08;
CL = 0x00;

CH = 0x00;

CCAPMO = 0x4d;

value = T38K4HZ;

CCAPOL = value;

CCAPOH = value >> 8;

value += T38K4HZ;

EA=1;

while (1);

,Start

The clock is the system clock

,The module isBit timer mode and enable pulse output

PCA Timer

Assembly code

~The [estoperating

e
11.0:.

CCON DATA 0DSH
CF BIT CCON.
CR BIT 7

CCF2 BIT CCON. 6 CCON.
CCF1 BIT 2 CCON.
CCF0 BIT 1CCON.
CMOD DATA 0 0D9H
CL DATA OE9H
CH DATA OF9H
CCAPMO DATA O0DAH
CCAPOL DATA OEAH
CCAPOH DATA OFAH
PCA_PWMO DATA 0F2H
CCAPM1 DATA ODBH
CCAPIL DATA OEBH
CCAPIH DATA OFBH
PCA_PWMI DATA O0F3H
CccAPM2 DATA 0DCH
CCAP2L DATA 0ECH
CCAP2H DATA OFCH
PCA_PWM2 DATA OF4H
T38K4HZ EQU 90H

;11059201
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PoM1 DATA 093H
POMO DATA 094H
PIMI DATA 091H
PIMO DATA 092H
P2M1 DATA 095H
P2M0O DATA 096H
P3Mi DATA 0BIH
P3MO DATA 0B2H
PaM1 DATA 0B3H
PaMO DATA 0B4H
PsM1 DATA 0CoH
P5M0O DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 003BH
LIMP PCAISR
ORG 0100H
PCAISR:
PUSH Acc
PUSH PSW
CLR ccFo
MoV A,CCAPOL
AbD AHSLOW T38K4HZ
Moy CCAPOLA
Moy A,CCAPOH
Abbc AHHIGH T38KAHZ
mov CCAPOH,A
ror Psw
ror Acc
RETI
MAIN:
MoV SP, #5FH
mov POMO, #00H
MoV POMI, #00H
MoV PIMO, #00H
MoV PIMI, #00H
MoV P2MO, #00H
MoV P2MI, #00H
MoV P3MO, #00H
MoV P3MI, #00H
mov P4MO, #00H
MoV P4MI, #00H
MoV PSMO, #00H
MoV PSMI, #00H
MoV CCON#00H
Mov CMOD, #08H i,c4 - The clock is the system clock
MoV CL#00H
MoV CH#0H
Mov ceArmpi ipc4  moduley for ;5 Bit timer mode and enable pulse output
Moy CCAPOL4LOW T38K4HZ
Mov CCAPOH#HIGH T38K4HZ
SETB CR :Start PCA Timer
SETB EA
JMP $
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END

18.4.5

PCA

c Language code

~TTie test operatimng [requency 1s

11.0592MHz

#include "reg51. h"
#include "intrins. h"
sfr
CCON
sbit CF
sbit CR
shit CCF2
sbit CCF1
sbit CCF0
sfr CMOD
sfr CL
sfr CH
sfir CCAPM0
sfir CCAPOL
sfir CCAPOH
sfir PCA_PWM0
sfir CCAPM1
sfir CCAPIL
sfir CCAPIH
sf PCA_PWMI
sfir CCAPM2
sfir CCAP2L
sfr CCAP2H
sfir PCA_PWM2
sfir POM1
sfir POMO
sfr PIM1
sfr PIMO
sfir P2M1
sfr P2M0
sfr P3M1
sfr P3M0
sfr PAM1
sfir PAMO
sfr P5M1
sfr PSM0O

sbit P10

void PCA_Isr() interrupt 7

{

CCF0=0;

P10=!P10;

void main()

Extended external interrupt

Oxd8;
CCON"7;
CCON"6;
CCON*2;
CCONMI;
CCON™0;
Oxd9;
Oxe9;
Oxf9;
Oxda;
Oxea;
Oxfa;
Oxf2;
Oxdb;
Oxeb;
Oxfb;
Oxf3;
Oxdc;
Oxec;
Oxfe;

Oxf4;

0x93;
0x94;
0x91;
0x92;
0x95;
0x96;
Oxbl;
0xb2;
0xb3;
Oxb4;
Oxc9;

Oxca;

PI170;
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{
POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5M1 = 0x00;
CCON = 0x00;
CMOD = 0x08; /PCA The clock is the system clock
CL = 0x00;
CH = 0x00;
CCAPMO = 0x11; Extended external port Interrupt port for falling edgeccrs
Y, CCAPMO=0321; Extended externalspeupt port for rising edge
7 CCAPMO = 0x31; //,Extended externdﬁ'ﬁbﬁ edge interrupt port
CCAPOL = 0;
CCAPOH = 0;
/;Start PCA Timer
CR=1;
EA=1;
while (1);
}
Assembly code
~The testoperating m
CCON DATA 0DSH
CF BIT CCON.
CR BIT 7
CCF2 BIT CCON. 6 CCON.
CCF1 BIT 2 CCON.
CCFo BIT 1 CCON.
CMOD DATA 0 0D9H
CL DATA 0E9H
CH DATA 0F9H
CCAPMO DATA ODAH
CCAPOL DATA O0EAH
CCAPOH DATA OFAH
PCA_PWMO DATA 0F2H
CCAPM1 DATA O0DBH
CCAPIL DATA 0EBH
CCAPIH DATA 0FBH
PCA_PWM1 DATA 0F3H
CCAPM2 DATA 0DCH
CCAP2L DATA 0ECH
CCAP2H DATA O0FCH
PCA_PWM2 DATA OF4H
POM1 DATA 093H
POMO DATA 094H
PIMI DATA 091H
PIMO DATA 092H
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P2M1 DATA 095H
P2M0 DATA 096H
P3M1 DATA 0BIH
P3IM0O DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0O DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 003BH
LIMP PCAISR
ORG 0100H
PCAISR:
CLR CCF0
CPL PLO
RETI
MAIN:
Mov SP, #5FH
Mov POMO, #00H
Mov POM1, #00H
Mov PIMO, #00H
Mov PIMI, #00H
MoV P2M0, #00H
Moy P2M1, #00H
MoV P3M0, #00H
Mov P3M1, #00H
MoV P4MO, #00H
Mov P4M1, #00H
Mov P5M0, #00H
Mov P5M1, #00H
Mov CCON,#00H
MoV CMOD,#08H i#c4 The clock is the system clock
Moy CL,#00H
MoV CH,#0H
mov CCAPMO#IIH .Extended external port Interrupt port for falling edgeccrs
Hor Cearmo gzt [Extended externahgeertipt port for rising edge
; mor coamn [Extended extern#fartedge interrupt port
Mov CCAPOL#0
Mov CCAPOH #0
SETE CR Start PCA Timer
SETB EA .
JMP $
END

Shenzhen Guoxin Artificial Intelligence @mpidsitic distributoripphenenumbers Go to the pure technology-&éxchangeforum - 666 -




STCI2H Series of technical maiQffisial websitey.sTCALcom Car gauge, . Design company technologysupport, g <s<oss ‘Selection consultant, ),

Synchronous serial péiiipheral interface 19

STCI2H A high-speed serial communication interface is integrated inside the ser&sasf-microcpniy lia of full-duplex high-speed synchroniza
Communication Bus.q;c,;Series integrated

SPL The interface provides two operating modes: master mode and slave mode.

19.1 SPI Related registers
Bit address and symbol
symbol description address Reset value
B7 B6 BS B4 B3 B2 Bl B0
SPSTAT SPI Slatus register CDH SPIF WCOL - - - - - - 00XX,XXXX
SPCTL SPI Control register CEH SSIG SPEN DORD MSTR CPOL CPHA SPR[1:0] 0000,0100
SPDAT SPI Data register CFH 0000,0000
19.1.1 SPI  Status register ( spstar’)
sybadss B7 B6 BS B4 B3 B2 Bl BO
SPSTAT SPIF WCOoL

seir ¢ sinterrupt flag.

When sending and receiving is complete -
/ 9 PCAtterthe yte% of data, the hardware automatically piits thiddaeativimterdupddquttd. wHErF set

S The change in the pin level makes the main of the device When the slave mode changes, this flag

willialso be automatically set to the time by the hardware, due too, To mark a change in the device mode.
Note: This flag must be written to this bit by the user througheinwareero.
Write the conflict flag.

SpISPI WCOL "

When writing
Nodge 'Bp&ggg Spvsh e s itian ioothis bit by the user through software to clear it.

SPDAT When registering, the hardware puts this location.,
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19.1.2 spl  Control register (spcTL’ +  Ssp1 Speed control
symbol address B7 B6 BS B4 B3 B2 Bl BO
SPCTL CEH SSIG SPEN DORD MSTR CPOL CPHA SPRI1:0]
ss ssiRirl Réridiflon control bit

detegmines whether the device is a

m?ster or a slave
,+ Ignore

Pin function, use ss MSTR Determine whether the device is a master or a slave

SPEN * SPI Enable control bit
o Closed functionSPI
|: Enable function
DORD SPI Data bit transmission Order of reception
: Send first The high )
MSB
position of the received data (o )
i Send first The low bit of the LSB

MSTR - received data ( : device master, Set the host

mode from the mode selection bit :

lfyou (= then s The pin must be high and set mstr  for!
set the slayg,;, You only need to set ~ MSTR For (ignore .. The level of the pin)
mode :
Ruo .=, then S The pin must be low (with mstk  Position independent)
e, You only need wste  oFOr(ignore i pbint evel)
CPOL * to set the clock
o:  perinthesidlel s The front clock edge is the rising edge, and the rear clock edge is the falling edge
17 SCLK High when idle , ¢ . The front clock edge is the falling edge, and the rear clock edge is the rising edge.
CPHA © SPI Clock phase control
The pin is low and drives the first bit of data'and i h'edt%tgrsslock edge changes the data, and the front clock edge samples
MustsSIG™ ) o
: The data issicnuél'he front clock edge is driven, and the rear clock edge is sampled
SPR[1:0] © SPI Clock frequency selection
SPR[1:0] SCLK frequency
00 SYSclk/4
o1 SYSclk/8
10 SYSclk/16
Tl SYScIk/32
19.1.3 sPl  Data register ( sppar’
symbol address B7 B6 B5 B4 B3 B2 Bl BO

SPDAT

CFH

SPI send,Receive data buffer.
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Communication method 19.2

s SPIThe communicatiqnng!%ﬁdfg“qggtgpxﬁd single slave (one host device is conhbcheal tnasterskavbslavec@vo devices connec

Connection, the device and each other are the host and slave), single master and multiple slaves (one host device is connected to multiple sl

19.2.1 Single master single slave

Two devices are connected, one of which is fixed as the host

and the other is fixed as the slave. Host se tin?s : Setto , MSTR
et To, fiXed' as the host mode. The host can use any port to connect to the slave's

Pin, lower The foot can enable the slave ss
the slave setting of the slave : The pin is used as the chip selection signal of the slave.

ssssigoSet to ss

The configuration diagram of the single master and single slave connection is shown below :

host Slave

MISO ‘— MISO
MOsI —P MOSI
SCLK I SCLK
GPIO —_P S5

Single master single slave configuration
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19.2.2 Mutual master and slave

The two devices are connected, and the master and slave are not fixed.

Setting method: When both devices are initialized;sthey et $ot 1q ;o ,Setto,and will  ss The foot is set to a two-way port
The mode output is high. At this time, when both SS The host mode. When one of the devices needs to start the transn
devices do not ignore the inpé, piveysceet $erntidioeitpaymode and the output is low, pullifgdhsoppenéntisone
The device is forcibly set to slave mode.

Setting methéd: Both devices will set themselves to ignore when the§lave mitildize@bming soon  Setto , ...

Set to. When one of the devices needs to start the transmission, firgtiiekeedlsof the pin, if it is high at the time ,

Just set yourself to ignore the main mode, and you can transfer data. ss

The mutual master-slave connection configuration diagram is shown below :

Device 1 Device 2

MISO —— P wiso
MOSI ‘—b MOSI
SCLK I SCLK

ss
ss g—

Mutual master and slave configuration
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19.2.3 Single master and multiple slaves

Multiple devices are connected, one device is fixed as the host, and

the other device is fixed as the slave. Host settingﬁs)é é Setto ,

S
Set to, &°4¢ the host mode. The host can use any port to connect each pin separately,
A slave ss and pull down the pin of one of the slaves to enable the corresponding slave equipment. ss
Setto , s

Slave settings : ¢, The pin is used as the chip selection signal of the slave.

The configuration diagram of the single master and multiple slave connection is shown below :

host Slave
MISO o MISO
MOSI .r"'_.‘... MOSI
SCLK .
= .._h_ SCLK
= ss
aro [T~
GPIO
-— wmiso
—h. MOSI
. SCLK

ss

Single master and multiple slaves configuration
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19.3 configurat'spl

Control Communication .
description
SPEN bit ssic | MSTR ss port miso|most SCLK

0 x x x Input in;lput Input FunctioffNaroffssiK All are ordinary

! 0 0 0 output i|||put high | input Slave mode, and the slave mode

1 0 0 : impedarjce input | input | js selected, but the slave mode

is not selected, it issmot ighored ,For the host mode, it will be automatic

1 0 1.0 0 output input input When the pin is pulled down , s wél@ated by the hardware ,

The working mode will be passively set to slave mode

High impeldayicampétbeienode, idle

1 0 1 1 input

output | output | state host mode,
1 1 0 X Output| input input active state slave
! ! ! x input output | output | mode host mode

Precautions for slave mode :

WhenCPHA= timeo, SSIG Must be (that is, cannot be ighored At the beginning of each serial byte, the fréieepimist be pulled ss
Low, and must be reset to high after the serial byte is sent. also sent) When the pin is low, it cannoiRegiiereperiorms write operation

Otherwise, it will result in a write conflict error. .,y and ssiG=1 The operation at the time is not defined.

when .= timey, Can be set (that is, feet can be ignored). if,;= + & The foot can be protected between continuous tra

Valid (that is, it has been fixed to a low level). This method is suitable for fixed single-master and single-slave systems.

Precautions for host mode :

In st In, the transmission is always started by thé h&8t'fispen-1 ) And when selected as the host, the hostpai#!
the registér:T Clock generator and data transmission. The write operatiosposr the d88 RPHIRIttAR] 5!
After the bit time, the data fedl. Data written to the host register from separmosi Most The foot is moved out and'8&nt to the slave

appear in the foot. Simultahbeutatdavkthexegister is moved from the foot to the foot of the host. miso miso

After transferring a byte , i;; The clock generator stops, and the transmission completion flag (  If the interrupt is enabled, it will proc
Give birth to an interruption. Master aid sldestwo shift registers can be seen as one!¢ Bit cyclic shift register. When the data is from
While the master shifts and transmits to the slave, the data also moves in in the opposite direction. This means that in

a shift cycle, the data of the master and slave are exchanged with each other.

pass ¢y Change mode

SPEN=1 * SSIG=0 and ysTR=1 ¢ SPI Enable it as the host mode, d¥id Wikl feet can be configured as input mode or quasi-d
To the mouth mode. In this case, another host can drive the pin low, thereby selecting the device to Slave and send it to it sei
send data. To avoid competing for the bus , g, The system clears the slave to zero , ;. and mstr scffOrce it to input mode, and

MisO  Then it becomes the output mede, andat té sanfdagmpesition.

The user software must always beTitighiit is detected, if the bit is passively cleared by a slave selecting an action, and the user wants to

will spi As the host, you must reset MSTR  Bit, otherwise it will always be in slave mode.

Write conflict

Sl |t is single buffered when sending and double buffered when receiving. In this way, new data cannot be written until the previous ti
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Enter the shift register. When the data register is sentSduting th&/ hempariksiningreceste operhtiqrosition wiidl inelizite the occurrence of data

Write conflict error. In this case, the currently sent data continu€€’to be sent, and the newly written data will be lost.

When a write conflict is detected on a host or slave, it is rare for a host to have a write conflict because the host has full control over da

transmission. However, a write conflict may occur from the slave, because when the host starts the transmission, the slave cannot control it.

When receiving data, the received data is transferred to a parallel reading data buffer, which will release the shift register for
the next data reception. But it must be removed from the data register before the next character is completely moved inRead out

the received data, otherwise, the previous received data will be lost.

WCOL It can be cleared by writing "1" to it through the software.
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19.4 Data mode

SPI Clock phase control bit*"4 Allows the user to set the clock edge when the data is sampled and cHdfiged. €fock polarity bit
Let the user set the clock polarity. The legend below shows the different clock ph#¥sesGo mokaidchtisei tingag.

13
o
2
=
H
13

et e N SN I O R
—

Leading ed* samplihg

wosion, ey oo o by W s W
f Trailing edge change data
D O A D R ¥ Y w0,
1 |
;Fhe falling edge triggers the slave to send the first bit of data Invalid data -~
S8 (n)ssig=0 |- |_

Slave transmission (CPHA=0)

| H ¥ | | [ | |
' | |- | i i | |
SeLK ( JeroLo | | | | | | | | | | | | | | | |
SCLK ( JeroLat |"-\ |"- | | | | | | | | | | | | | |
e

| r Trailing edge sampling
MOSH (oot ooRD-0 K | o l." . "-x s K . ': l." B "-x 2 K ' -'."
i Leading edge drive

o | 00 GFED G SR G G GEED GEE |
DORD=1 iy Ls8 ! ! F) 2 A4 3 ! 4 I 5 PN 5 \ uss. J
o
| \'. .
J == Invalid data
SS( Ntssic=0 |" |_

Slave transmission () CPHA=1

[ 1 | 2 [ 3 | 4 i 5 | 6 | 7 I 8 |
] 1 L ] i ] ] I ]

i i i i | i | ! |

SCLK(  oroue | | | | | | | | | | | | | | | |

SCLK ( JepoLst |-\ |' Sy | | | | | | | | | | |
I

Trailing edge change data

1
oom=0 T e | '\( . £ s s
MOSI () g :::(\ -t J 4 \(‘\ ) "5 N J,l'll

r' Leading edge sampling

e

DORD=0 ™ LY B y s . g
H
ss( Jssig=o | i
.
Host transmission (CPHA=0)
1 ] ] ]
1 2 3 ' 4 5 ' 6 7 8
] 1 : : ] ]
H 1
[ s s I o A
s 1 s A o B
L 1
\
Leading edgé drive i
ooRD=0 k! wsa | ' . s - i 7 a ! 2 J ' Ls8 !
MOS| (oot oonont A 4 . L. . ) . ; . . L e 4
* Trailing edge sampling
weogw T m T X S D S
S nsseno ! !
- L.

Host transmission (CPHA=1)
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19.5 Sample program

19.5.1 SP1  Single master single slave system host program (interrupt mode)

c Language code

=Ifie test operatinyg reguency 1s

11.0592MHz,

#include "reg51. h"

#include "intrins.h"

sfr
SPSTAT = Oxed;
sfrr SPCTL _

- Oxce;
sfi SPDAT = Oxcf:
sfr IE2 N Oxaf;

0x02
#define ESPI
sfr PIM1

= 0x91;
sfr PIMO

= 0x92;

POM1
o PO = 0x93;
sfir POMO = 0x94;
sfir P2M1 = 0x95;
= 0x96;

sfr P2M0

= Oxbl;
sfr P3M1

i = Oxb2;
sfr P3M0O = Oxb3;
st PAMI - Oxbd;

= 0xc9;
sfir PAMO

= Oxca;
sfr PSM1
sfi PSMO

= P1™0;
sbit SS

= PIN;
sbit LED
bit busy;

void SPI_Isr() interrupt 9

{

SPSTAT = Oxc0; Clear interrupt

8=k sign Pull up th& P"
busy = 0;

LED =! LED; slave Test port

void main()

{

POMO = 0x00;
POMI = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;

P5SM1 = 0x00;

Shenzhen-Guoxin-ArtifictatHnteligence-€ottd-
Domestic distributoriphenenumbers Go to the pure technology-exchangeforum -675-




STCI2H Series of technical mai@ffisial websitev.sTcAlLcom

Car gaugg, . Design company .Technical support .Selection consultant

19864585985 13922805190

LED=1;

SS=1;

busy = 0;

SPCTL = 0x50;

SPSTAT = 0xc0;

1IE2 = ESPI;

EA=1;

while (1)

{

while (busy);
busy=1;
55=0;

SPDAT = Ox5a;

Host mode ,Enable gp,
Clear interrupt sign

,Enable spr interrupt

pin ,Pull down the slave
Send test data

Assembly code

11.0592MHz

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA OCFH
1E2 DATA 0AFH
ESPI EQU 02H
BUSY BIT 20H.
AN BIT 0PLO
LED BIT PLI
PIMI1 DATA 091H
PIMO DATA 092H
POM1 DATA 093H
POMO DATA 094H
pP2m1 DATA 095H
P2M0 DATA 096H
P3M1 DATA 0BIH
P3IMO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
MoV SPSTATH0COH
SETB SS
CLR BUSY
CPL LED
RETI

._Clear interrupt sign
_Pull up the slawe pin
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MAIN:
MoV SP, #5FH
Moy POMO, #00H
MoV POM1, #00H
Mov PIMO, #00H
Mov PIMI, #00H
Mov P2M0, #00H
Mov P2M1, #00H
Mov P3MO0, #00H
Mov P3M1, #00H
Moy P4MO, #00H
MoV P4M1, #00H
Mov P5M0, #00H
Mov P5M1, #00H
SETB LED
SETB SS
CLR BUSY
Mov SPCTL,#50H Host mode ;Enable gp;
MoV SPSTAT#0COH Clear interrupt sign
Mov IE2,4ESPI ._Enable SPI interrupt
SETB EA
LOOP:
JB BUSY,$
SETB BUSY
CLR ss pin Pull down the slave
Mov SPDATH5AH Send test data
JMP LoopP 1
END
19.5.2 SPI  Single master single slave system slave program (interrupt mode)

c Language code
~TTie test operatimng [Tequerncy 1s

11.0592MHz,

#include "reg51. h"
#include "intrins. h"
sfir
SPSTAT
sfr SPCTL
sfir SPDAT
sfr IE2
#define ESPI
sfr PIM1
sfr PIMO
sfr POM1
sfir POMO
sfr P2M1
sfr P2MO
sfr P3M1

sfr P3MO

= Oxcd;
Oxce;
Oxcf;
Oxaf;

0x02

= 0x91;
= 0x92;
= 0x93;
= 0x94;
= 0x95;
= 0x96;
= Oxb1;

= Oxb2;
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sfir PaM1 = 0xb3;
sfir P4MO = Oxb4;
sfr P5M1 = Oxc9;
sfr P5M0 = Oxca;
sbit LED = PIN;

void SPI_Isr() interrupt 9

{
SPSTAT = Oxc0; Clear interrupt sign
SPDAT = SPDAT; 7/ Pass the received data back to the host
LED =! LED; Jest port

}

void main()
{
POMO = 0x00;
POMI = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4MI = 0x00;
P5M0 = 0x00;
PSMI = 0x00;
SPCTL = 0x40; Slave mode /Enable gp;
SPSTAT = 0xc0; _Clear interrupt sign
IE2 = ESPI; ,,:,Enable SPI interrupt
EA=1;

while (1);

Assembly code

‘Fhe-test'cperatmg'frequvn' TY 1S
: 11.0592MHz y

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA O0CFH
IE2 DATA 0AFH
ESPI EQU 02H
LED BIT PLI
PIMI DATA 091H
PIMO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0 DATA 096H
P3m1 DATA 0BIH
P3IMO DATA 0B2H
PaM1 DATA 0B3H
PIMO DATA 0B4H
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PsM1 DATA 0C9H
P5M0O DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
Moy SPSTATHOCOH Clear interrupt sign
MoV SPDATSPDAT ; Pass the received data back to the host
CPL LED
RETI
MAIN:
Mov SP, #5FH
Mov POMO, #00H
Mov POMI, #00H
MoV PIMO, #00H
MoV PIMI, #00H
Mov P2M0, #00H
MoV P2M1, #00H
Mov P3MO0, #00H
Mov P3M1, #00H
Mov P4MO0, #00H
Mov P4M1, #00H
MoV P5M0, #00H
MoV P5M1, #00H
MoV SPCTL,#40H Slave mode ;Enable gp;
MoV SPSTATHICOH Clear interrupt sign
Mov IE2,#ESPI _Enable sp; interrupt
SETB EA
JMP $
END
19.5.3 SPI  Single master single slave system host program (query method)
c Language code
=The test operatng frequency 1s
11.0592MH?
#include "reg51. h"
#include "intrins. h"
sfr
PIMI .
sfr PIM0O 0x91;
0x92;
sfr POM1
0x93;
sfir POMO
0x94;
sfr P2M1
0x95;
sfr P2M0O 0x96;
sfr P3M1 Oxbl:
sfr P3M0O Oxb2;
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sfr PaM1 = 0xb3;
sfr P4MO = 0xb4;
sfir P5M1 = OxcY9;
sfir P5M0O = Oxca;
sfir SPSTAT = Oxcd;
sfir SPCTL = Oxce;
sfr SPDAT = Oxcf;
sfr IE2 = Oxaf:
ESPI 0x02
#define
sbit ss = PI1™0;
sbit LED = PIN;
void main()
{
POMO = 0x00;
POM1I = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5MO = 0x00;
P5M1 = 0x00;
LED=1;
ss=1;
SPCTL = 0x30; Host mode /Enable gy
SPSTAT = Oxc0; Clear interrupt sign
while (1)
{
SS=0; pin PUll down the slave
SPDAT = OxSa; Send test data
while (! (SPSTAT & 0x80)); ,Query completion mark
SPSTAT = Oxc0; Clear interrupt
ss=1; sign Pull up thes pin
LED =! LED;
slave Test port
}

Assembly code

11.0592MHz,

SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA 0CFH
IE2 DATA 0AFH
ESPI EQU 02H
ss BIT PLO
LED BIT PL1

Shenzhen Guoxin Artificial Intelligence @mpidsdtic distributorphonenumbes Go to the pure technology-éxchangeforum -680-




STCI2H Series of technical marQffisial websitev.sTCAILcom Car gauge, . Design company .Technical support, g scoss ‘Selection consultant,;,, ;)54

PIMI DATA 091H
PIMO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0O DATA 096H
P3m1 DATA O0BIH
P3MO DATA 0B2H
PiM1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0O DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
Mov SP, #5FH
MoV POMO, #00H
MoV POM1, #00H
Mov PIMO, #00H
MoV PIMI, #00H
Mmov P2M0, #00H
Mov P2M1, #00H
Mov P3MO0, #00H
Mov P3M1, #00H
MoV P4MO, #00H
MoV P4M1, #00H
Mov P5M0, #00H
MoV P5M1, #00H
SETB LED
SETB SS
MoV SPCTL,#50H Host mode ;Enable 5,
Mov SPSTATH0COH .Clear interrupt sign
LOOP:
iR ss pin :PuII down the slave
MoV SPDATHSAI Send test data
Moy ASPSTAT .Query completion mark
JNB ACC. 7,8-2
Mov SPSTATH#0COH :Clear interrupt sign
SETB SS
CPL LED
JMP LOOP
END
19.5.4 SPI  Single master single slave system slave program (query method)

¢ Language code

“Ihe test operating reguency 1s

11.0592MHz,
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#include "reg51. h"

#include "intrins. h"

sfir
SPSTAT - Oxed:
sfir SPCTL
= Oxce;
sfr SPDAT _ Oxcf:
sfr IE2 = Oxaf;
#define ESPI 002
sfr PIM1
sfr PIM0O = 0x91;
sfr POM1 = 0x92;
. = 0x93;
sfir POMO
= 0x94;
sfir P2M1
= 0x95;
sfir P2M0O
= 0x96;
sfi P3MI1 _ oxbl;
sfr P3M0O = Oxb2;
sfi PAM1 = Oxb3;
= Oxb4;
sfir PAMO
= Oxc9;
sfi PSMI
= Oxca;
sfir PSMO
sbit LED
= PIN;

void SPI_Isr() interrupt 9

{

SPSTAT = 0xc0; Clear interrupt sign

void main()
{
POMO = 0x00;
POMI = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3MI = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
PSMI = 0x00;
SPCTL = bedt; Slave mode /Enable gp
SPSTAT = Oxc0; Clear interrupt sign
while (1)

{

while (! (SPSTAT & 0x80)); Query completion mark
SPSTAT = 0xc0; Clear interrupt sign
SPDAT = SPDAT; # Pass the received data back to the host

LED =!LED;

/,,,,,Test port

Assembly code

11.0592MHz,
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SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA O0CFH
IE2 DATA 0AFH
ESPI EQU 02H
LED BIT PL1
PIMI DATA 091H
PIMO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0 DATA 096H
P3m1 DATA O0BIH
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0O DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
Mov SP, #5FH
MoV POMO, #00H
MoV POM1, #00H
Mov PIMO, #00H
MoV PIMI, #00H
MoV P2M0, #00H
Mov P2M1, #00H
Mov P3MO0, #00H
Mov P3M1, #00H
MoV P4MO, #00H
MoV P4M1, #00H
Mov P5M0, #00H
MoV P5M1, #00H
Moy SPCTL,#40H Slave mode ;Enable gy,
Mov SPSTATHICOH Clear interrupt sign
LOOP:
Mov ASPSTAT .Query completion mark
N acers (Clear interrupt sign
Mov SPSTAT#0COH
Mov SPDATSPDAT  Pass the received data back to the host
CPL LED
JMP LoopP
END
19.5.5 Sp1  Mutual master and slave system program (interrupt mode)
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¢ Language code

~TTie test operatimg [requency 1s

11.0592MHz,

#include "reg51. h"

#include "intrins. h"

sfi
SPSTAT - Oved;
sfr SPCTL

= Oxce;
sfr SPDAT -

n Oxcf;
sfr IE2 - Oxaf;
#define ESPI 0x02
sfr PIMI
sfr PIMO - 0x91;
sfr POM1 = 0x92;

= 0x93;
sfr POMO o

= 0x94;
sfr P2M1

= 0x95;
sfir P2M0
o = 0x96;
sfr P3M1 = 0Oxb1;
sfr P3M0O = Oxb2;
sfi PAM1 = Oxb3;

= Oxb4;
sfi PAMO

= Oxc9;
sfr PSM1

= Oxca;
sfi PSM0O
sbit SS

= PINO;
sbit LED

= PIN;
shit KEY

= PON;

void SPI_Isr() interrupt 9
{
SPSTAT = Oxc0; Clear interrupt
FSPCTL & x10) sign Host mode
,
,Pull up the slave

sS=1; pin ss

SPCTL = 0x40; » Reset to slave standby

else

Slave mode

SPDAT = SPDAT; ~ Pass the received data back to the host

LED = ! LED; //Test port

void main()

{

POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;

P5M1 = 0x00;
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LED=1;
KEY=1;
sS=1;
SPCTL = 0x40; .
- Standby in slave mode ,Enable gp
SPSTAT = 0xc0; Clear interrupt sign
IE2 = ESPI; ,Enable gsp; interrupt
EA=1;
while (1)
{
ife ,Wait for the button to trigger
KEY) {
SPCTL = 0x50; ,Enable Host modeser
S5=0; Pull dawn the slave
SPDAT = fix5a; Send test data

while (! KEY); Wait for the button to release

Assembly code

The tost inaf .
' 11.0592MHz
SPSTAT DATA 0CDH
SPCTL DATA 0CEH
SPDAT DATA O0CFH
1E2 DATA 0AFH
ESPI EQU 02H
ss BIT PLO
LED BIT PLI
KEY BIT P0.0
PIMI DATA 091H
PIMO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0O DATA 096H
P3MI1 DATA OBIH
P3MO DATA 0B2H
PiM1 DATA 0B3H
P4MoO DATA 0B4H
PsM1 DATA 0C9H
P5SM0O DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 004BH
LIMP SPIISR
ORG 0100H
SPIISR:
PUSH ACC
mov SPSTATHOCOH Clear interrupt sign
Mov ASPCTL
JB ACC. 4 MASTER
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SLAVE:
Mov SPDAT,SPDAT : Pass the received data back to the host
JMP ISREXIT
MASTER:
SETB ss pin .Pull up the slave
mov SPCTL#40H ‘ Reset to slave standby
ISREXIT:
CPL LED
POP AcCC
RETI
MAIN:
Mov SP, #5FH
Mov POMO, #00H
Mov POM1, #00H
Mmov PIMO, #00H
Moy PIMI, #00H
MoV P2M0, #00H
Mov P2M1, #00H
Mov P3M0, #00H
Mov P3M1, #00H
Mov P4MO, #00H
Mov P4M1, #00H
Mmov P5M0, #00H
Moy P5M1, #00H
SETB SS
SETB LED
SETB KEY
Moy SPCTL#40H Standby in slave mode ;Enable g,
Moy SPSTATHOCOH [Clear interrupt sign
MoV IE2#ESPI :Enable SPI interrupt
SETB EA
LooP:
JB KEY,LOOP ‘Wait for the button to trigger
MoV SPCTL#50H ;Enable Host modeser
CLR s Pull down the slave
MoV SPDATHSAH Send test data
JINB KEYS ‘Wait for the button to release
JMP LOOP
END

19.5.6 SPI

¢ Language code

~TTe test operating ITequency 1s

Mutual master and slave system program (query method)

11.0592MHz

#include "reg51. h"

#include "intrins. h"

sfr
SPSTAT

sfi SPCTL

Oxcd;

Oxce;
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sfr SPDAT = Oxcf:
sfr 1E2 = Oxaf;
Hdefine ESPI 0x02
sfr PIMI = 0x91;
sfr PIMO = 0x92;
sfr POMI = 0x93;
ofr POMO = 0x94;
sfr P2M1 = 0x95;
sfr P2MO = 0x96;
sfr P3MI = 0xbI;
fr P3MO = 0xb2;
sfr P4M1 = 0xb3;
sfr P4MO = Oxb4;
sfr P5M1 = Oxc9;
sfir P5M0O = Oxca;
shit SS = PI7O;
shit LED = PIN;
shit KEY = POMO;
void main()
{
POMO = 0x00;
POM]1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4MI = 0x00;
PSMO0 = 0x00;
P5SMI = 0x00;
LED=1;
KEY=1;
sS=1;
SPCTL = 0x40; Standby in slave mode ,Enable gp;
SPSTAT = Oxcl; Clear interrupt sign
while (1)
{
ife Wait for the button to trigger
KEY) {
SPCTL = 0x50; ,Enable Host modeser:
sS=0; Pull dawwn the slave
SPDAT = Ox5a; Send test data

while (! KED);  Wait for the button to release

3
if (SPSTAT & 0x80)
{
SPSTAT = Oxc0; Clear interrupt
if (SPCTL & 0x10)

{

sign Host mode

,Pull up the slave

SS=1; pin ss

SPCTL = 0x40; » Reset to slave standby
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}
else
{
SPDAT = SPDAT;
}
LED =! LED;

,Slave mode

Test port

Pass the received data back to the host

Assembly code

SPSTAT

SPCTL

SPDAT

IE2

ESPI

AN

LED

KEY

PIMI1

PIMO

PoM1

POMO

P2m1

P2M0O

P3M1

P3IMO

P4M1

P4MO

PsM1

P5M0

MAIN:

11.0592MHz,

DATA
DATA
DATA
DATA

EQU

BIT
BIT

BIT

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

DATA

ORG

LIMP

ORG

MoV
Mov
Mov
Mov
Mov
Mov
MoV
mMov
MoV
Mov
Mov
Mov

Mov

SETB
SETB

SETB

0CDH
0CEH
0CFH
0AFH

02H

PLO
PLI

Po.0

091H
092H
093H
094H
095H
096H
0BIH
0B2H
0B3H
0B4H
0C9H

0CAH

0000H

MAIN

0100H

SP, #5FH

POMO, #00H
POM1, #00H
PIMO, #00H
PIMI, #00H
P2M0, #00H
P2M1, #00H
P3MO0, #00H
P3M1, #00H
P4MO, #00H
P4M1, #00H
P5M0, #00H

P5M1, #00H

SS
LED

KEY
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mov SPCTL#40H Standby in slave mode ;Enable 55,
Mov SPSTATHOCOH Clear interrupt sign
LOOP:
JB KEY,SKIP ‘Wait for the button to trigger
Mov SPCTL,#50H ;Enable Host modese:
CLR sS Pull down the slave
mov SEDALASAH Send test data
JNB KEY$ .
Wait for the button to release
SKIP:
MoV A,SPSTAT
JNB ACC. 7,LOOP
Mov SPSTATHOCOH Clear interrupt sign
Mov A,SPCTL
JB ACC. 4 MASTER
SLAVE:
Mov SPDAT,SPDAT ; Pass the received data back to the host
CPL LED
JMP LooP
MASTER:
SETB 8 pin .Pull up the slave g
Mov SPCTL,#40H  Reset to slave standby
CPL LED
Jmp LooP
END
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bus2012C

(Clock line) and Serial bus contrtilieraHird efibigbf spieedcymchliend havwamintdoaidntbgsted one |

SCL STCI2H

use SbA ¢ (Data cable) The two lines communicate ayd¢heoqmm sijolration of the communication envoy is

The single-chip microcomputer provides 4" sPA  Switch to a differéft ¢, Series of spa

switching mode, which can be time-sharing multiplexed. On the port, in order to facilitate users to treat a set of buses as mul

With standard - Compared with the agreement, the following two mechanisms are ignored :
Send a start

signal (

stary) NO arbitration after that
) No timeout detection when staying at low power

Clock signal (s,

Slavestiode (o, P\ RIWEIRDHY B SRTELOIMP A MO ook Sigrrst)

For the output port, send a synchronous clock signal) and

STC innovatidkhen the serial bus controller is operating in slav&ineddéiing edge signal of the pin can wake up and enter
Electric mode- SPA EC  The transmission speed is retihiviitgtipstket of data after the wake-up is generally incorrect)
cumcye  (Note: due to MCU
20.11kC Related registers
Bit address and symbol
symbol description address Reset value
B7 B6 BS B4 B3 B2 B1 BO

12CCFG " (.Configuration register FESOH ENI2C MSSL MSSPEED[5:0] 0000,0000
12CMSCR rC  Host control register FESIH EMSI 2 : - MSCMD[3:0] 0xxx,0000
12CMSST rC  Host status register FES2H MSBUSY MSIF - - - - MSACKI MSACK 00xx.xx00
12CSLCR rc  Slave control register FES3H 5 ESTAI ERXI ETXI ESTOI - - SLRST X000.0xx0
12CSLST IC  Slave status register FES4H SLBUSY STAIF RXIF TXIF STOIF TXING SLACKI SLACKO 0000.0000
12CSLADR LC  Slave address register {ESSH I2CSLADR(7:1] MA 0000,0000
12CTXD e Data transmission register FESGH 0000,0000
12CRXD e Data receiving register FE87H 0000,0000
12CMSAUX rc  Host auxiliary control register FE88H - - - - - - - WDTA XXXXXXX0
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20.22C Host mode
20.2.1 12c Configuration registey (..c), bus speed control
symbol adidress B7 B6 B5 B4 B2 B3 Bl BO
12CCFG FISOH ENI2C MSSL MSSPEED][5:0]

ENRC: B C Function enable control bit

,: Prahibited

fufdiRsn 2C
MSSL | rc  Operating mode selection bit

0:Slave mode

i Host mode

MSSPEED[5:0] ° I C Bus speed (number of waiting clocks) contrpl Bus speed= /2/ (MSSPEED * 2+ 4)
MSSPEED([5:0] 2c

N Correfponding nymber of clocks

1 6

2 8

X 2x+4

[¥]

128
g 130

Onlywhen ¢ When the module is operating in host modeThe waiting parameter for the parameter setting is only valid. This waiting par

The following signal$°8f'the host mode :
Tsn 1 The settling time of the starting.sighak{srr’
Tsn  : The holding time of the startirigiigmaiT¢rr’
Tao  : The settling time of the stop STGREI{S™"’
T . . Hold Time of STOP )
wo 1 The holding time of the stop signal (:
T The low-level holding time of the clock &igfiaf (£scL Low”

old Time ig] )
T The high-level holding time of the clock Signal (¢ "

- T I

{Tesm | Tssto | | Thexe
| #f—p= —» S— 1 Fixedasaclock
Thsa Thsto Mhexn
e
START STOP DATA
H when , = = =
1EXE\mPk?- when T T = ¢y MSSPEED = 10 T~ hero 24/FOSC

,Example: when The operating frequencyvis requiredr ~ .,
MSSPEED = (24M /400K /2-4) /27 2c13

we = T At Dus speed ,
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20.2.2

12C

Host control register ( 12cmscr

symbol

address

B7

B6

B5

B4

B3

B1 B2

BO

12CMSCR

FE81H

EMSI

MSCMD[3:0]

EMSI  : Host mode interrupt enable

MSCMD[3:0]"

0 control bit : Turn off host mode interrupt

I': Allow host mode interrupt

: Host command

oo Standby, no action.

o001 - Start command.
send  START signal. If the current’ ¢ The controller is in an idle state, that is, 1eMssT.?) for spusy (o when,
Writing this command will cause the controller to enter a'Bissy state, Status position, and start sending starTiSignal
and the hardware withaetanvatileally bosgge the number; if the currentstart signal, send START

c The waveform is sifointhigtico figoaadiédomigger sending

SDA output

i

: Send data command.

0010"
After writing this coniFhartslis controller will-be Generated on thefpdtock, and will 12€TXD Data in the register
c Delivered bitwise€Onthe pin (send high-bit data first). The waveform of the transmitted data is shown in the figure below :
S I I O s S
SDA ! v D4 W D3 d D2 D1 Do
(output) :‘K W X * X o ,-')'x ( >) X >< X
command.
ACK00I" C The bus controller SC. A clock is genérated on the pin and will be Bata read on the port
é\fter receiving this command ). receive
aveto  will be msacki ¢ iemsst. 17* ACK  The waveform is shown in the figure below :
SCL
SDA
(input)
o100- RECEIVE data commands.
After writing this’€éommand, A clock is genérated on the pin, and the slabatausadoirdHemwitl be scL
move left to ncrxp Register (receive high-bit data firstfhe waveform of the received data is shown in the figure below :

S B N e I Y O
N D S G S SEED SERD SEED S A

command.

ackotor* After The bus controller will be A clock, and will be:generated onctiteTpih |
sending this command ACK

' Iport. send The waveform is shown in the figure below :

cThe data in is sent to
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SCL

SDA o A

{ ACK s
(output) L, | . ot
oo’ Stop command.
Send stor The bus controller starts sendingssigpahl &fiditehevsikimglthisseamtherthrdwarer
automaticablysy The status bit is cleared.g;,, The waveform of the signal is shown in the figure below :
SCL
SDA output
0 J
o1 :Reserved.
L000-RESErVed.
1ot : Start command,Send data command,receive coOmmand. ack

This command is aeofitREAY o SOMMand A combination of three commands, after this command is issued, the contr
of these three commands.

1010 : Send data command, receiveommand.

, command
This command is"a comnt&nd A combination of two commands, after issuing this command, the controller will execute tl

1011 receive data command, sendCKO*O™™m2"
This command issacHfifi¥hd 011 A combination of two commands, after issuing this command, the controller will execute tl
Note: The response signal returned by this (), nobaffected bymsacko The impact of the bit,

1100 command is fixed as : Receive data command, send Nak(1)command.
This command is’¥¢8Mi¥hd 0101 A combination of two commands, after issuing this command, the controller will execute tl

Note: The response signal returned by this commatdnetipiéeried bymvsacko The impact of the bit.
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20.2.3 rzc Host auxiliary control register ( pcMsAUX )
symbol address B7 B6 B5 B4 B3 B2 B1 BO
[2CMSAUX FE88H . . . B _ _ ~ WDTA
wora® IN host mode rC  Automatic data transmission, allow bits

o Automatic transmission is prohibited

1 : Enable automatic transmission

If the automatic sending function is enakedcWi6h is complete vicAfter the write operation ©C  The controller will automatically tou
Send"jop  "Command, that is, automatically send ddta arod thealata register, the signal.
20.2.4 12c Host status register ( 12cmsst)
symbol address B7 B6 BS B4 B3 B2 Bl BO
12CMSST FE82H MSBUSY MSIF ~ ~ ~ R MSACKI MSACKO
wsgusy- I host mode FC  Controller status bit (read-only bit)

0 :The controller is idle

1 : The controller is busy

“Pe" \When the controller is in host mode, in the idle state, the transmiission is\émmilietsidjnal, the controller enters a busy state ,

c The busy state will be maintained until the successful Sighadraftecorhjplbtdtbsstate will return to the idle state again.
msiF: The interrupt request bit (interrupt flag bit) of the host mode. When in host mphle controller completes thé2ex&&ution register and senc
An interrupt signal is generated after the command, and ‘tie karelquarstdotanatitaliyse ddtethisspio tANG Y ntermupt, »

Must be cleared by software.

: In host mode, send "usaggy, " The order is heker The signal. data.
MSACKO : In host mode, after preparing the bit to be seéat ouhen sending  Received after the bit vscvp
"The order is her
the controller will automatically read the data of thi§'bit a8 send topa- ACK 0101 e order is here 12CMSCR of MSCMD
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203 12C Slave mode
20.3.1 rc Slave control register ( 12csLcr’
symbatess B7 B6 B5 B4 B3 B2 Bl B0
IZCSL(‘}E{ES}” ~ ESTAI ERXI ETXI ESTOI R ~ SLRST

: Received in slave mode esgnirr  Signal interrupt permission bit
o* Received when slave modejggiggblickurs when the signal is interrupted.
'Received when slave mode j§tafdlfBdccurs when the signal is interrupted . After the

erxi  Received when slave mode i§/&nablesta, the interrupt permission bit is allowed.
¢ Interrupt occurs after receiving data when slave mode is disabled
: Interrupt occurs after receiving bytes of data when slave mode is enabled 1
: In slave mode, interrupt the allowable bit after sending the completed byte of data in slave modetrx:
¢ When the slave mode is disabled, an interrupt occurs after sending the completed data : When
the slave mode is enabled, an interrupt occurs after sending the completed byte of data.: |
: Received in slave modessii Signal interrupt permission bit

0 : Received when slave mode isdisabledin interrupt occurs when the signal is interrupted,
1 : received when slave mode is éffbledan interrupt occurs when the signal is interrupted

SLRST* Reset slave mode

20.3.2 12c Slave status register ( 12csLsT’
symbol address B7 B6 B5 B4 B3 B2 Bl BO
12CSLST FER4H SLBUSY STAIF RXIF TXIF STOIF R SLACKI SLACKO
sLpusy: IN slave mode EC  Controller status bit (read-only bit)

0 :The controller is idle

1 : The controller is busy

STAIF

RXIF

“Pe" \When the controller is in slave mode, in the idle state, it receives the transmissionAften tthe digatl, dhe controller will continue to det
Subsequent device address data, if the device address is the same asNhertihecplaypaddiass set in the register is the same, the control
The device then enters a busy state, and the busy state will be maintained until the hdst sucSigssdliIhfterceivied tiie status will be again

transmission and returns to the idle state.
: The interrupt request bit after the signal is received in slave mode. Slave mode stARte controller receives staAfter the signal ,

The hardware will automatically place this location and send a request to in grruﬂﬂ%ﬁ&%ﬁiws‘il@iﬁﬁmrMF
I The point in time is shown in the figure below :

SCL

SDA
(input)

Set to 1 here
in STAIF

ae

: When in slave mode, it ! The interrupt request bit after the byte of data. Slave nidaecontroller receikéler:bytes of data ,
is receivghisntiieefiefiling edge of a clock, the hardware will autom4ticallySaindRisasssisiontastipdnefietgespondingto the interrupt

Use the software to clear it to zero.,: The set time point is shown in the figure below :
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G 550 A | 5
SDA T % i o e
b D7 b D6 }c’: D5 l\': D4 W D3 W D2 W D1 }(’r Do :X ACK '\.."'

(input) 5, g i

RXIF is hereSet 1

TXIF  : The interrupt request bit after sending the completed byte of data in slave mode/!Slaudhewdmber of completed bytes sent by the contr:

According to and after successfully receiving the bit\ignahénfatintiretige-of a clock, the hardware will automati€ally'Blt this position ar
Request an interrupt, and the bit must be cleared by software after Téegpsatdingstpdhet Istenowh. inthe:figure below :

ool | D) Rl Ml ) Ml TRl il T M 1Ll

SDA = B, Y A \ ¢ by
\{: D7 X D6 \f D5 J:,"' D4 ‘z\ D3 ":.-'I D2 ;'(: D1 '5:" Do W AcK i ¥
i Pt / A A A L/

(output)
TXIF is set here 1 J

: Received in slave mode$t8f:  The interrupt request bit after the signal. SlaveTimodentroller receives sifter the signal, hard

The piece will automatically movéthis Beatiarequest interrupt, after feSgondifigetbithraustdorupieared by softwafe. ;|

and to the point in time as shown in the figure below :

scL
SDA
(input) 4|_
STOIF is set
to 1 here
: Received in slave modesiacki ACK  data:
SLACKO : In slave mode, prepare what will be sent out:ck  signal.
S I A, ™ P 2 VS O ' PR R P S A S S
S'DA | IIJCI A7 JI;'I A6 .l':{ A5 \5!; A4 l:l" A3 -Ilclr A2 }i Al \ RW "5!" ACK l:lf'l_
(input) e —
T D R o : Mainframe write, slave read
Start signal Device address /Read andwM@inframe read, slave write
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2033 rzc Slave address register (12cSLADR
symbol address B7 B6 B4 B5 B3 B2 Bl BO
I2CSLADR FE85H 12CSLADR[7:1] MA

12CSL ADR[H]:Slave device address

when:c  When the controller is in slave mode, the controllerseteiveafter the signal, it will continue to detect the settings sent by the hos
Prepare address data and read Write a signal. When the device address sent by the hosTrethiasameguipment set in the groundizcsLapi
the address, the controller will issue an interrupt request and the requesitcwilivenprotesneibe;rif the device addréss is different ,
The controller continues to monitor, waits for the next start signal, and continues

mMa  to compare the next device address. :Slave device address comparison control

DOSL ADR[H]The same settings accept all

device addresseso: The device address

must be the same as : Ignore , .. ADR(7:]

description : ;¢ Bus protocol regutétiohlp to can be mounted 6% thé bu¥  Equipment (theoretical value), diffetése different equipment 12
The address of the slave device is idefttifiti, gst completes the start signal, the first data senbrao) 1€ height of ;

The bit is the address of the slave device ( parkify: % Ace address), the lowest bit is the read aid wiitedugnsliaveraeidress to send

itis a memory, itmeans || |, ¢ \pp o for; Slave can acceptAll device addresses, any sent by the host at this time 12c

Device address, that is parao7:1)FOr @ny value, the slave can respond. When the device slave address register 1zc ma (rzcsrapr. o)
For the timey, The device address sent by the host par/fut be the same as the devige,addres@uionie emyaccess this at the same time

Slave equipment

RN M O I . -, . Y A [ N N e AN
SDA | < D7 w D6 >/ D5 l‘g"r D4 \)"r D3 >\J D2 >/ D1 l\\ Do w ACK k}'
! ! % FAS i Y, ™ Fy /

I2CSLADR register | A7 | A6 | AS | A4 | A3 | A2 | Al | 1 |
MA
Since MA=1, all slave addresses can be accepted,
so an ACK signal can be given at this time.
| 1 S S Q[ S5 S 5
! y ; " ’
SDA | ,f\ D7 :;"f D6 1:‘;{\ D5 ,K D4 ""l"ll D3 f}"ll D2 ‘;';:"r D1 ,f"r Do X ACK l‘\r
f i 4 i PN y M £ !
R/W
I2CSLADR register | A7 | A6 | AS | A4 | A3 | A2 | Al | 0 |

MA

Since MA=0, the device address D[7:1]
sent by the host must be the same as the slave
device address I2CSLADRJ[7:1] set by 12C

before the device can give an ACK signal.
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20.3.4 12c Data register ( 12cTxp - 12CRXD )
symbol address B7 B6 B5 B4 B3 B2 Bl BO
12CTXD FE86H
I2CRXD
FE87H

12CTXD YesrC Send data register, store the received data:c Data
[2CRXD yes :c register to be sent, store the received data regilstier
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20.4 Sample program
20.4.1 :C Host mode access ,r,,c,s.(INterrupt method)
c Language code
=TThe test operatmy frequency 1s
#include "reg51. h"
#include "intrins. h"
sfr
P Sw2 Oxba;
#define 2CCFG
#define I2CMSCR (*(unsigned char volatile xdata *)0xfe80)
#define I2CMSST (*(unsigned char volatile xdata *)0xfe81)
Hdefine I2CSLCR (*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
#define I2CSLST
(*(unsigned char volatile xdata *)0xfe84)
#define I2CSLADR . .
(*(unsigned char volatile xdata *)0xfe85)
#define I2CTXD (*(unsigned char volatile xdata *)0xfe86)
#define I2CRXD (*(unsigned char volatile xdata *)0xfe87)
sfr PIMI
sfr PIMO 0x91;
0x92;
sfr POMI
0x93;
sfr POMO
0x94;
sfr P2M1 0x95;
sfir P2M0O 0x96;
OxblI;
sfr P3M1
Oxb2;
sfi P3MO
Oxb3;
sfr PAMI O
sfir PAM0O Oxc9;
sfr PSMI Oxea;
sfr PSM0O
sbit SDA PI™d;
PI*S;
sbit SCL
bit busy;
void 12C_Isr() interrupt 24
{
_push_(P_SW2);
P_SW2 |= 0x80;
if (I2CMSST & 0x40)
{
12CMSST &= ~0x40; Clear interrupt sign
busy = 0;
}
_pop_(P_SW2);
}
void Start()
{
busy=1;
I2CMSCR = 0x81; »send starr command
while (busy);
Shenzhen Guoxin Artificial Intelligence @mnidsitic distributorphenenumber Go to the pure technology.ekchargeforum -699 -




STC12H Series of technical maiQffisial websiter.sTCALcom Car gauge, . Design company .Technical support, ¢, o545 ‘Selection consultant, ),
}
void SendData(char dat)
{
12CTXD = dat; ~ Write data to the data buffer
busy =1;
I2CMSCR = 0x82; /:/send SEND command
while (busy);
}
void RecvACK()
{
busy=1;
I2CMSCR = 0x83; ,Sendread 4ck command
while (busy);
4
char RecvData()
{
busy =1;
I2CMSCR = 0x84; ,send RECY command
while (busy);
return I2CRXD;
4
void SendACK()
{
12CMSST = 0x00; /;Set up Ack signal
busy=1;
I2CMSCR = 0x85; //send ACK command
while (busy);
4
void SendNAK()
{
12CMSST = 0x01; ,/Setup  nag  signal
busy=1;
I2CMSCR = 0x85; //send ACK command
while (busy);
4
void Stop()
{
busy =1;
I2CMSCR = 0x86; ,send  stop command
while (busy);
}
void Delay()
{
inti;
Sor (i=0; i<3000; i++)
{
_nop_();
_nop_();
_nop_();
_nop_();
}
Shenzhen Guoxin Artificial Intelligence @mnidsitic distributorphenenumber Go to the pure technology.excharngeforum -700 -




STCI2H Series of technical mar@ffilsial websitev.sTcalLcom

Car gaugg, . Design company .Technical support ;o <c<oes .Selection consultant

13922805190

void main()

{

POMO = 0x00;

POM1 = 0x00;

PIMO = 0x00;

PIMI = 0x00;

P2M0 = 0x00;

P2M1 = 0x00;

P3M0 = 0x00;

P3M1 = 0x00;

PAMO = 0x00;

P4M1 = 0x00;

P5M0 = 0x00;

P5SM1 = 0x00;

P_SW2 = 0x80;

I2CCFG = Oxe0;

12CMSST = 0x00;

EA=1;

Start();

SendData(0xa0);

RecvACK();

SendData(0x00);

RecvACK();

SendData(0x00);

RecvACK();

SendData(0x12);

RecvACK();

SendData(0x78);

RecvACK();

Stop();

Delay();

Start();

SendData(0xa0);

RecvACK();

SendData(0x00);

RecvACK();

SendData(0x00);

RecvACK();

Start();

SendData(Oxal);

RecvACK();

PO = RecvData();

SendACK();

P2 = RecvData();

SendNAK();

Stop();

P_SW2 = 0x00;

while (1);

,Send start command

,Enable 12c Host mode

» Send device address,write command
~ Send storage address high byte

7 Send storage address low byte

,,Write test data
MWrite test data
,Send stop command
Wait for the device to write data

,Send start command ,

» Send device address,write command
» Send storage address high byte
~ Send storage address low byte

//Send start command

7 Send device address,Read command
,,/Read data

Read data

,Send stop command ,
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Assembly code

~The test operating frequency s

11.0592MHz,

Psw2 DATA 0BAH
12CCFG XDATA OFESOH
12CMSCR XDATA OFESIH
120MSST XDATA OFES2H
12CSLCR XDATA OFES3H
12CSLST XDATA OFES4H
12CSLADR XDATA OFESSH
12CTXD XDATA OFESGH
12CRXD XDATA OFES7H
sDA BIT PL4
scL BIT PLS
BUSY BIT 20H. 0
PiM1 DATA 091H
PIMO DATA 0920
PoM1 DATA 0930
POMO DATA 094H
P2m1 DATA 095H
P2M0 DATA 096H
P3m1 DATA 0BIH
P3O DATA 0B2H
Paml DATA 0B3H
P4MO DATA 0B4H
PsM1 DATA ocon
PsMo DATA ocaH
ORG 0000H
LImMP MAIN
ORG 00C3H
LImMP 12CISR
ORG o100H
12CISR:
PUSH acc
PUSH DPL
PUSH pPH
Mov DPTRH#I2CMSST .Clear interrupt sign
Movx A@DPTR
ANL AHNOT 40H
Moy DPTR#I2CMSST
Movx @DPTR,A
CLR BUSY ‘Reset busy flag
Pop DPH
Pop pPL
Pop acc
RETI
START:
SETB BUSY
Mov AH#10000001B send  gppr command
Mov DPTR#12CMSCR
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MOVX @DPTR,A
JMP WAIT
SENDDATA:
MoV DPTR,#12CTXD ; Write data to the data buffer
MOVX @DPTR,A
SETB BUSY
MoV A,#10000010B .send  SEND command
MoV DPTR#I2CMSCR
MOVX @DPTR,A
JMP WAIT
RECVACK:
SETB BUSY
MoV A#10000011B ;Send read 4cK command
Mov DPTR#I2CMSCR
MoVX @DPTR A
JMP WAIT
RECVDATA:
SETB BUSY
MoV 44100001008 :send RECV command
MoV DPTRH#I2CMSCR
MoVX @DPTR,A
cALL WAIT
mov DPTR#12CRXD : Read data from the data buffer
MOVX A,@DPTR
RET
SENDACK:
Mov A,#000000008 ;Setup 4ck  signal
MoV DPTRH#I2CMSST
MOVX @DPTR,A
SETB BUSY
Mov A#10000101B send  4cK command
MoV DPTR#I2CMSCR
MOVX @DPTR,A
JMP WAIT
SENDNAK:
MoV A,400000001B ;Setup N4k signal
MoV DPTR#12CMSST
MOVX @DPTR,A
SETB BUSY
MoV A#10000101B :send ACK command
MoV DPTR#I2CMSCR
MOVX @DPTR,A
JMP WAIT
STOP:
SETB BUSY
Moy A#10000110B ;send  stop  command
mov DPTRH#I2CMSCR
Movx @DPTR,A
JMP WAIT
WAIT:
JB BUSYS ‘Wait for the command to be sent to complete
RET
DELAY:
Mov RO#0
MoV RIL#0
DELAYI:
NOP
NoOP
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NOP
NOP
DINZ RI1,DELAYI
DJINZ RODELAYI
RET
MAIN:
Moy SP, #5FH
MoV POMO, #00H
Mmov POM1, #00H
Mov PIMO, #00H
Mov PIMI, #00H
Mov P2M0, #00H
MoV P2M1, #00H
Mov P3MO0, #00H
Moy P3M1, #00H
MoV P4MO, #00H
Mov P4M1, #00H
Mov P5M0, #00H
Mov P5M1, #00H
MoV P_SW2,#80H
Mov A#11100000B ;Setup ¢ The module is the host mode
MoV DPTR#I2CCFG
MOV @DPTR,A
Mov A,#00000000B
Mov DPTR#I2CMSST
Movx @DPTR,A
SETB EA
CALL START ;Send start command send device
or et addreSS+Write command
CALL SENDDATA ;
CALL RECVACK
mov AHO00H ; Send storage address high byte
CALL SENDDATA
CALL RECVACK
mov AR000H ; Send storage address low byte
CALL SENDDATA
CALL RECVACK
v vt Write test data
CALL SENDDATA
CALL RECVACK
Mov AHT8H
caLL SENDDATA :Write test data
CALL RECVACK
CALL STopP
.Send stop command
‘Wait for the device to write
CALL DELAY ’
data ;Send start command send
CALL START device address+Write command
MoV AHOAOH ;
CALL SENDDATA
CALL RECVACK
Moy AAOO0H : Send storage address high byte
CALL SENDDATA
CALL RECVACK
Mov A#000H

; Send storage address low byte
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CALL SENDDATA
CALL RECVACK
CALL START Send start command send device
MoV AHOATH addl‘eSS+Read command
CALL SENDDATA
CALL RECVACK
CALL RECVDATA Read data 1
Moy P0,A
CALL SENDACK
CALL RECVDATA
Read data :
MoV P2,4 ’
CALL SENDNAK
CALL STOP
Send stop command
JMP $
END

20.4.2

I:Cc Host mode access

¢ Language code

~Tfie test operating ITEquency 1s

11.0592MHz,

#include "reg51. h"

#include "intrins. h"

ofr

#define 2CCFG

#define I2CMSCR

#define I2CMSST

#define I2CSLCR

#define I2CSLST

#define I2CSLADR

#define 2CTXD

#define I2CRXD

sfi PIMI

sfr PIMO

sfi POMI

sfr POMO

sfi P2M1

sfr P2MO

sfi P3MI

sfr P3MO

sfi PAMI

sfr PAMO

sfi PSMI1

sfr PSM0O

sbit SDA

sbit SCL

void Wait()

P_SW2

AT24C256

(Inquiry method)

Oxba;

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)

(*(unsigned char volatile xdata *)0xfe87)

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;
Oxb1;
Oxb2;
0xb3;
Oxb4;
OxcY9;

Oxca;

PI™4;

PI"5;
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while (! (I2CMSST & 0x40));

12CMSST &= ~0x40;

/

void Start()

{
I2CMSCR = 0x01;
Wait();

}

void SendData(char dat)

{
12CTXD = dat;
I2CMSCR = 0x02;
Wait();

}

void RecvACK()

{
I2CMSCR = 0x03;
Wait();

}

char RecvData()

{
I2CMSCR = 0x04;
Wait();
return I2CRXD;

}

void SendACK()

{
I2CMSST = 0x00;
I2CMSCR = 0x05;
Wait();

}

void SendNAK()

{
12CMSST = 0x01;
I2CMSCR = 0x05;
Wait();

/

void Stop()

{
I2CMSCR = 0x06;
Wait();

}

void Delay()

{

inti;

Sor (i=0; i<3000; i++)
{
_nop_0;

_nop_0);

_nop_0);

,send START command

7/ Write data to the data buffer

/,send SEND command

,Sendread 4ck command

//send RECV command

,Setup signal4ck

,send gepmand

,Setup signalNAK

,send  command

,send  sTop command
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_nop_0);

7

void main()

{

POMO = 0x00;

POM1 = 0x00;

PIMO = 0x00;

PIMI = 0x00;

P2M0 = 0x00;

P2M1 = 0x00;

P3MO = 0x00;

P3M1 = 0x00;

P4MO = 0x00;

P4M1 = 0x00;

P5M0 = 0x00;

P5M1 = 0x00;

P_SW2 = 0x80;

I2CCFG = Oxe0;

12CMSST = 0x00;

Start();

SendData(0xa0);

RecvACK();

SendData(0x00);

RecvACK();

SendData(0x00);

RecvACK();

SendData(0x12);

RecvACK();

SendData(0x78);

RecvACK();

Stop();

Delay();

Start();

SendData(0xa0);

RecvACK();

SendData(0x00);

RecvACK();

SendData(0x00);

RecvACK();

Start();

SendData(Oxal);

RecvACK();

PO = RecvData();

SendACK();

P2 = RecvData();

SendNAK();

Stop();

P_SW2=0x00;

while (1);

,Enable 12c  Host mode

//Send start command

7 Send device address,write command
~ Send storage address high byte

~ Send storage address is lowbyte

,\Write test data
Write test data
,Send stop command
,Wait for the device to write data

,Send start command ,

» Send device address,write command
~ Send storage address high byte
» Send storage address low byte

,Send start command

» Send device address,Read command
,,/Read data

,Read data

Send stop command ,
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Assembly code

~The test operating frequerncy 1s

; 11.0592MHz

Psw2 DATA 0BAH
12CCFG XDATA OFESOH
12CMSCR XDATA OFESIH
12CMSST XDATA OFES2H
I12CSLCR XDATA OFES3H
12CSLST XDATA OFES4H
12CSLADR XDATA OFESSH
12¢TXD XDATA OFES6H
I2CRXD XDATA OFE$7H
DA BIT PL4
scL BIT LS
PIMI DATA 91
PIMO DATA 0921
PoM1 DATA 0931
POMO DATA 0941
P2M1 DATA 095H
P2M0 DATA 096H
P3MI DATA 0BIH
P3MO DATA oB2H
Pam1 DATA 0B3H
PaMo DATA oB4H
PsM1 DATA ocon
PsMO DATA ocAH
ORG oooorr
LIMP MAIN
ORG o100H
START:
Mov A,#00000001B ;send  START command
mov DPTRH#I2CMSCR
Movx @DPTRA
Jmp WAIT
SENDDATA:
mov DPTRH#I2CTXD ; Write data to the data buffer
Movx @DPTR,A
MoV A,#00000010B .send  sEND command
mov DPTRH#IZCMSCR
Movx @DPTRA
Jmp WAIT
RECVACK:
Mov A,#00000011B ;Sendread 4cx  command
Mov DPTRH#I2CMSCR
Movx @DPTRA
Jmp WAIT
RECVDATA:
Moy A#000001008 ;send  gpcy command
Moy DPTR #I2CMSCR
Movx @DPTRA
cALL WAIT
Moy DPTR#I2CRXD

: Read data from the data buffer
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MovX A,@DPTR
RET
SENDACK:
Mov A,#00000000B ;Setup acx  signal
Mov DPTRH#I2CMSST
Movx @DPTR,A
Mov A,#00000101B .send 1CK command
Mov DPTRH#I2CMSCR
MOVX @DPTR,A
JMP WAIT
SENDNAK:
Mov A,#00000001B ;Setup N4k signal
Mov DPTRH#I2CMSST
MovX @DPTR,A
Mov A,#00000101B .send 1CK command
Mov DPTRH#I2CMSCR
MOVX @DPTR,A
JMP WAIT
STOP:
MoV A#00000110B ;send  sTop  command
Mov DPTR,#I2CMSCR
MOVX @DPTR.A
JMP WAIT
WAIT:
Mov DPTRH#I2CMSST Clear interrupt sign
MovVX A,@DPTR
JNB ACC. 6,WAIT
ANL AH#NOT 40H
MOVX @DPTRA
RET
DELAY:
Mov RO#0
Mov RL#0
DELAYI:
NoP
NoP
NoP
NoP
DJINZ RI,DELAYI
DINZ RO,DELAYI
RET
MAIN:
Mov SP, #5FH
mov POMO, #00H
Mov POM1, #00H
Mov PIMO, #00H
Mov PIMI, #00H
MoV P2M0, #00H
Mov P2M1, #00H
Mov P3MO, #00H
Mov P3M1, #00H
mov P4MO, #00H
Mov PAM1, #00H
Mov P5MO, #00H
Mov PSM1, #00H
mov P_SW2,#80H
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MoV AH#I11000008 ;Setup 2¢c The module is the host mode
Mov DPTRH#I2CCFG
MoOvVX @DPTR,A
MoV A,#00000000B
Mov DPTR#I2CMSST
MOVX @DPTR,A
caLL START .Send start command send device
v Anoaot address+Write command
CALL SENDDATA s
CALL RECVACK
mov AH000H : Send storage address high byte
CALL SENDDATA
CALL RECVACK
Moy AHO0H : Send storage address low byte
CALL SENDDATA
CALL RECVACK
v v Write test data
CALL SENDDATA
CALL RECVACK
MoV AHTSH
CiLL SENDDATA :Write test data
CALL RECVACK
CALL STOP

,Send stop command
‘Wait for the device to write
CALL DELAY i
data :Send start command send
CALL START device addressmme command
Mov AH#0AOH ;
CALL SENDDATA
CALL RECVACK
mov AH000H : Send storage address high byte
CALL SENDDATA
CALL RECVACK
Moy AHO0H : Send storage address low byte
CALL SENDDATA
CALL RECVACK
Lt START ;Send start command send device
Mov AHOAIH
CALL SENDDATA address+Read command
CALL RECVACK
CALL RECVDATA
MoV ot ;Read data
CALL SENDACK
CALL RECVDATA
MoV P24 .Read data :
CALL SENDNAK
CALL STOP
‘Send stop command
JMP $
END
20.4.3 I:C Host mode access PCF8563
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c Language code

~TTie (est operating ITEqUENCy 1S

11.0592MH?,

#include "reg51. h"

#include "intrins.h"

sfi
P_sw2 = Oxba;
#define 2CCFG
#define I2CMSCR (*(unsigned char volatile xdata *)0xfe80)
#define I2CMSST (*(unsigned char volatile xdata *)0xfe81)
i i *
Hdefine I2CSLCR (*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
#define I2CSLST
(*(unsigned char volatile xdata *)0xfe84)
#define I2CSLADR . .
(*(unsigned char volatile xdata *)0xfe85)
#define I2CTXD (*(unsigned char volatile xdata *)0xfe86)
#define I2CRXD (*(unsigned char volatile xdata *)0xfe87)
sfr PIM1
sfr PIMO = 0x91;
= 0x92;
sfir POM1
= 0x93;
sfir POMO
= 0x94;
sfr P2M1 _ 0x95;
sfir P2M0 = 0x96;
= Oxbl;
sfir P3M1
= Oxb2;
sfir P3M0
= 0xb3;
sfr PAM1 _ Oxbd;
sfir PAMO = OxcY9;
st PSMI = Ocea;
sfr PSM0
shit SDA = PI™;
= PI*5;
sbit SCL
void Wait()
{
while (! (I2CMSST & 0x40));
I2CMSST &= ~0x40;
}
void Start()
{
I2CMSCR = 0x01; ssend  grqpr command
Wait();
/
void SendData(char dat)
{
12CTXD = dat; » Write data to the data buffer
I2CMSCR = 0x02; ,send SEND command
Wait();
7
void RecvACK()
{
I2CMSCR = 0x03; ,Sendread ,ck command
Wait();
}
char RecvData()
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I2CMSCR = 0x04;

Wait();
return I2CRXD;

7

void SendACK()

{
I2CMSST = 0x00;
I2CMSCR = 0x05;
Wait();

}

void SendNAK()

{
I2CMSST = 0x01;
I2CMSCR = 0x05;
Wait();

}

void Stop()

{
I2CMSCR = 0x06;
Wait();

7

void Delay()

{
inti;
Sor (i=0; i<3000; i++)
{

_nop_0;

_nop_();

_nop_();

_nop_0;
7

/

void main()

{
POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2MO = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5M1 = 0x00;
P_SW2 = 0x80;

I2CCFG = Oxe0;

12CMSST = 0x00;

,send RECV command

,Setup signal4ck

,send  gompmand

,Setup signalNAK

,send gepmand

,send  sTop command

,Enable 12c Host mode
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Start(); ,Send start command
SendData(0xa2); 7 Send device address, write command
RecvACK();
SendData(0x02); _Send storage address
RecvACK();
SendData(0x00); Set the second value
RecvACK();
SendData(0x00); Set the minute value
RecvACK();
SendData(0x12); //,/Set the hour value
RecvACK();
,Send stop command
Stop(); ’
while (1)
{
Start(); /7Send start command
SendData(0xa2); 7 Send device address, write command
RecvACK();
SendData(0x02); Send storage address
RecvACK();
Send start command
Start(); !
SendData(0xa3); 7 Send device address,Read command
RecvACK();

PO = RecvData();
Read the second value
SendACK(); ’

P2 = RecvData(); ,Read minute value

SendACK();

P3 = RecvData(); ,Read hourly value
SendNAK();

Stop(; Send stop command
Delay();

Assembly code

11.0592MHz,
P_Sw2 DATA 0BAH
12CCFG XDATA OFESOH
I2CMSCR XDATA OFESIH
2cmMssT XDATA OFE82H
I2CSLCR XDATA OFES83H
12CSLST XDATA OFE84H
I2CSLADR XDATA OFES8SH
12CTXD XDATA OFE86H
I2CRXD XDATA OFES7H
SDA BIT P14
SCL BIT PL5
PIMI DATA 091H
PIMO DATA 092H
PoMm1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0O DATA 096H
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P3MI DATA 0BIH
P3MO DATA 0B2H
PaMI DATA 0B3H
P4MO DATA 0B4H
PsM1 DATA 0CoH
P5MO DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 01000
START:
Moy A,#00000001B ;send  START command
MoV DPTR#I2CMSCR
MovX @DPTR,A
JMP WAIT
SENDDATA:
MoV DPTRH#I2CTXD ; Write data to the data buffer
MoVX @DPTR,A
Mov A,4000000108 send  SEND command
MoV DPTR,#12CMSCR
MoVX @DPTR,A
JMP WAIT
RECVACK:
Moy A#000000118 Sendreally «cx  tgmmand
MoV DPTR#I2CMSCR
MovX @DPTR,A
JMP WAIT
RECVDATA:
Mov A,#000001008 ;send  RECY command
MoV DPTR,#12CMSCR
MoVX @DPTR,A
CALL WAIT
Moy DPTRAIZCRED : Read data from the data buffer
Movx
RET
SENDACK:
Mov A,#000000008 ;Setup ack  signal
MoV DPTR,#12CMSST
MoVX @DPTR,A
MoV A,#00000101B send 4cx  command
MoV DPTR#12CMSCR
Movx @DPTR,A
JMP WAIT
SENDNAK:
Mov A,#00000001B ;Setup nak  signal
MoV DPTR,#12CMSST
MoVX @DPTR,A
MoV A,#00000101B send 4cx  command
MoV DPTR#12CMSCR
Movx @DPTR,A
JMP WAIT
sTOP:
Mov A,#00000110B ;send  s7op command
Mov DPTR,#12CMSCR
MOVX @DPTR,A
JMP WAIT
WAIT:
Mov DPTRH#I2CMSST Clear interrupt sign
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MoOvVX A,@DPTR
JNB ACC. 6,WAIT
ANL AH#NOT 40H
MoOvVX @DPTR,A
RET
DELAY:
Mov RO#0
Mov RL#0
DELAYI:
NOP
NOP
NOP
NOP
DiNz RI,DELAYI
DJNZ RO,DELAY1
RET
MAIN:
Mov SP, #5FH
Mov POMO, #00H
Mov POM 1, #00H
Moy PIMO, #00H
MoV PIMI, #00H
Mov P2M0, #00H
Mov P2M1, #00H
Mov P3MO0, #00H
Mov P3M1, #00H
Mov P4MO, #00H
Mov P4M 1, #00H
Moy P5M0, #00H
MoV P5M1, #00H
Mov P_SW2,#80H
MoV A#11100000B Setup 2¢c The module is the host mode
Mov DPTRH#I2CCFG
MovxX @DPTR,A
Moy A, #00000000B
MoV DPTR,#12CMSST
MOvVX @DPTR,A
CALL START :Send start command send device
v Aoz address+Write command
CALL SENDDATA H
CALL RECVACK
Mov A#002H Send storage address
CALL SENDDATA
CALL RECVACK
mov AROOH Set the second value
CALL SENDDATA '
CALL RECVACK
Mov AHOOH
Set the minute value
CALL SENDDATA !
CALL RECVACK
Moy A#I2H
CiLL SENDDATA ;Set the hour value
CALL RECVACK
CALL STOP

Send stop command

Shenzhen Guoxin Artificial Intelligence @mnidsitic distributorphenenumber

Go to the pure technology.ekchargeforum

-715-



STC12H Series of technical maiQffisial websiter.sTCALcom Car gauge, . Design company .Technical support, ¢, o545 ‘Selection consultant, ),
LOOP:
CALL START .Send start command send device
address ,, .
mov A#OAZH . Write command
CALL SENDDATA
CALL RECVACK
Mov A#002H Send storage address
CALL SENDDATA
CALL RECVACK
CALL START Send start command send device
Moy A#O0A3H
addressﬁead command
CALL SENDDATA
CALL RECVACK
CALL RECVDATA
Read the second value
Mov POA '
CALL SENDACK
CALL RECVDATA
‘Read minute value
MoV P2,4 ;
CALL SENDACK
CALL RECVDATA
Mov PiA .Read hourly value
CALL SENDNAK
CALL STOP
Send stop command
CALL DELAY
JMP LoopP
END

20.4.4

c Language code

~TTie test operatimng [requency 1s

11.0592MHz,

#include "reg51. h"
#include "intrins. h"
sfir

P_sw2
#define 2CCFG
#define 2CMSCR
#define I2CMSST
#define I2CSLCR
#define I2CSLST
#define I2CSLADR
#define I2CTXD
#define I2CRXD
sfr PIM1
sfir PIM0
sfr POM1
sfir POMO
sfr P2M1
sfir P2M0

sfr P3MI

1c Slave mode (interrupt mode)

Oxba;

(*(unsigned char volatile xdata *)0xfe80)

(*(unsigned char volatile xdata *)0xfe81)

(*(unsigned char volatile xdata *)0xfe82)

(*(unsigned char volatile xdata *)0xfe83)

(*(unsigned char volatile xdata *)0xfe84)

(*(unsigned char volatile xdata *)0xfe85)

(*(unsigned char volatile xdata *)0xfe86)

(*(unsigned char volatile xdata *)0xfe87)

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;

Oxbl;
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sfir P3MO = 0xb2;
sfir P4M1 = 0xb3;
sfir P4MO = Oxb4;
sfr P5M1 . Oxc9;
sfr P5M0O . Oxca;
sbit SDA = PI%4;
shit SCL = PI75;
bida;

Bita;

unsigned char addr;

unsigned char pdata buffer/256];

void I12C_Isr() interrupt 24

{

_push_(P_SW2);

P_SW2 |= 0x80;

if (I2CSLST & 0x40)

I2CSLST &= ~0x40;
isda=1;

7

else if (I2CSLST & 0x20)

{

I2CSLST &= ~0x20;

if (isda)
{
isda = 0;
7
else if (isma)
{
isma = 0;
addr = I2CRXD;
I12CTXD = buffer[addr];
}
else
{
buffer{addr++] = I2CRXD;
/

7

else if (I2CSLST & 0x10)

{
I2CSLST &=~0x10;
if (I2CSLST & 0x02)
{
12CTXD = 0xff;
}
else
{
I2CTXD = buffer[++addr];
/
/

else if (I2CSLST & 0x08)

{

I2CSLST &= ~0x08;
isda=1;

isma=1;

Device address flag
Storage address flag

starr, | tR@Processing is a repeated

» start signal, this setting must be made

Peal withrecy event

Peal withgecy Event(  recy pEvICE ADDR)
,/Deal withrecy Event( rrcy mEMORY ADDR
/Deal withgecy Event( prcypara)

/Deal withsenp event

,eceived  nak Then stop reading data

»received  ack Then continue to read the data

Peal withsTop event
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_pop_(P_SW2);

void main()

{
POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0 = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5M1 = 0x00;
P_SW2 = 0x80;

I2CCFG = 0x81;
Slave mode

7 e //Enable 12CSLADR=0101_I010B

setting the.slave sigvics addness register
/ﬁince the device address sent to the host must be the same as

I2CSLADR = 0x5a;

MA 0,

//,ZCS,_A,)R/T:,ISame to access this ¢ Slave equipment.
7/ If the host needs to write data, it.must besent
7 . If the host needs to read data, st B sent.

I2CSLST = 0x00;

I2CSLCR = 0x78; Enable slave mode interrupt

EA=1;

isda = I; Mser variable initialization
isma=1;

addr = 0;

12CTXD = buffer[addr];

while (1);

Assembly code

ICY 1S

11.0592MHz y
P_sw2 DATA 0BAH
I2CCFG XDATA OFES0H
I2CMSCR XDATA OFESIH
12CMSST XDATA OFE82H
I2CSLCR XDATA OFES83H
I2CSLST XDATA OFE84H
I2CSLADR XDATA OFE85H
12CTXD XDATA OFE86H
I2CRXD XDATA OFES7H
SDA BIT P14
SCL BIT PL5
IsDA BIT 20H.0 Device address flag
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ISMA BIT 20H. 1 Storage address flag
ADDR DATA 20H
PIMI DATA 091H
PIMO DATA 092H
PoM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0 DATA 096H
P3Mi DATA 0BIH
P3MO DATA 0B2H
PaM1 DATA 0B3H
PaMO DATA 0B4H
PsM1 DATA 0CoH
PsMo DATA 0CcAH
ORG 0000H
LIMP MAIN
ORG 00C3H
LIMP 12CISR
ORG 0100H
12CISR:
PUSH Acc
PUSH PSW
PUSH DPL
PUSH DPH
Mov DPTRHIZCSLST Detect slave status
movx A@DPTR
JB ACC. 6,STARTIF
JB ACC. 5,RXIF
JB ACC. 4,TXIF
JB ACC. 3,STOPIF
ISREXIT:
rop DPH
rop pPL
rop Psw
rop Acc
RETI
STARTIF:
ANL AHNOT 40H ;Deal witts7.4r7 event
MovX @DPTR,A
SETB 1SDA
JMP ISREXIT
RXIF:
ANL AENOT 20H ._Deal withrecy event
Movx @DPTR,A
MoV DPTR#I2CRXD
Movx A@DPTR
JBC ISDA,RXDA
JBC ISMA,RXMA
MoV RO,ADDR .Deal witheecy Event(  rrcypard)
MoVX @R0,4
INC ADDR
JMP ISREXIT
RXDA:
JMP ISREXIT .Deal wittrrcy Event(  recy pEVICE ADDR)
RXMA:
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MoV ADDR,A ;Deal wittrcy Event(  rrcy meEMORY ADDR)
MoV R0,A
MOVX A,@R0
Moy DPTR,#12CTXD
MoOvX @DPTR,A
JMP ISREXIT
TXIF:
ANL AANOT 10H :Deal withsenDp event
(% @DPTR,A
JB ACC. 1,RXNAK
INC ADDR
Mov RO,ADDR
MoVX A@R0O
Mov DPTR#I12CTXD
MoOvX @DPTR,A
JMP ISREXIT
RXNAK:
MOVX AHOFFH
mov DPTR#I2CTXD
Movx @DPTR,A
Jmp ISREXIT
STOPIF:
ANL A#NOT 08H ;Deal wittsrop  event
Movx @DPTR,A
SETB ISDA
SETB ISMA
JMP ISREXIT
MAIN:
Mov SP, #5FH
Mov POMO, #00H
Mov POM1, #00H
Mov PIMO, #00H
Moy PIMI, #00H
MoV P2M0, #00H
Mov P2M1, #00H
Mov P3MO0, #00H
Mov P3M1, #00H
Mov P4MO, #00H
Mov P4M1, #00H
Mov P5M0, #00H
Moy P5M1, #00H
Mov P_SW2,#80H
MoV A,#10000001B [Enable 2c  Slave mode
Mov DPTRH#I2ZCCFG
MOVX @DPTR,A
mov AHI01I0108 : Set the slave device address regigter o101z
12CSLADR(7:1]=010_1101B,MA=0B> ;namely
:Since the device address sent to the host must be the same as
.2csLapr;7/ 1 NE Same can access this host. Ilave equipment.
you need to write data, you have io,send;it,
; If the host needs to read data, it'B¥¢SY 8iHd it
Mov DPTR#I2CSLADR
Movx @DPTR,A
Mov A,#00000000B
Mov DPTR#I2CSLST
Movx @DPTR,A
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mov AH01111000B .Enable slave mode interrupt
Moy DPTR#I2CSLCR
MoOVX @DPTR,A
SETB 1SDA .User variable initialization
SETB ISMA
CLR A
Mov ADDR,A
Mov RO,A
MoOVvX
Mov

DPTR#12CTXD
MoOVX @DPTR,A
SETB EA
SIMP $
END
20.4.5 I2C Slave mode (query method)

c Language code

~TTie test operatimng [Tequency 1s

11.0592MHz,

#include "reg51. h"

#include "intrins. h"

sfr

P_SW2

#define 2CCFG

#define 2CMSCR

#define I2CMSST

#define I2CSLCR

#define I2CSLST

#define I2CSLADR

#define I2CTXD

#define 2CRXD

sfr PIMI

sfr PIMO

sfi POMI

sfi POMO

sfr P2M1

sfi P2MO

sfr P3MI

sfi P3MO

sfr PAMI

sfr PAMO

sfi PSMI1

sfi PSM0O

sbit SDA

sbit SCL

bit isda;

Oxba;

(*(unsigned char volatile xdata *)0xfe80)
(*(unsigned char volatile xdata *)0xfe81)
(*(unsigned char volatile xdata *)0xfe82)
(*(unsigned char volatile xdata *)0xfe83)
(*(unsigned char volatile xdata *)0xfe84)
(*(unsigned char volatile xdata *)0xfe85)
(*(unsigned char volatile xdata *)0xfe86)

(*(unsigned char volatile xdata *)0xfe87)

0x91;
0x92;
0x93;
0x94;
0x95;
0x96;
Oxbl;
Oxb2;
0xb3;
Oxb4;
Oxc9;

Oxca;

PIN;

PI"5;

Pevice address flag
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ismas bit Storage address flag
unsigned char addr;

unsigned char pdata buffer[256];

void main()

{

POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3MO = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5SM1 = 0x00;
P_SW2 = 0x80;
I2CCFG = 0x81;

Slave mode

I12CSLADR = 0x5a; . _
Vi c/Enable I12CSLADR=0101_1010B

setting ihe.slave fevicaaddness register

,Since the device address sent to the host must be the same as

//,ZCSLADR//,:USame to access this ¢ Slave equipment.
7 If the host needs to write data, it.must besent
7 . If the host needs to read data, st 1H& sent.

I12CSLST = 0x00;

I12CSLCR = 0x00; Disable slave mode interruption

,User variable initialization

isda=1;
isma = 1I;
addr = 0;
12CTXD = buffer[addr];
while (1)

{

if (I2CSLST & 0x40)

{
I2CSLST &=~0x40; strr, | tR@Processing is a repeated
isda=1; ~ start signal, this setting must be made
}
else if (I2CSLST & 0x20)
{
I2CSLST &=~0x20; ,Peal withgecy event
if (isda)
{
isda = 0; /Peal withrecy Event(  recy pEVICE ADDR)
}
else if (isma)
{
isma = 0; ,Peal withrecy Event(  rrcy mEMORY ADDR)
addr = I2CRXD;
I12CTXD = buffer[addr];
}
else
{
bufferfaddr++] = I2CRXD; /Peal witheecy Event( ppoypary)
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7
7
else if (I2CSLST & 0x10)
{
I12CSLST &=~0x10; /Peal withsenp event
if (I2CSLST & 0x02)
{
12CTXD = Oxff; ,received N4k Then stop reading data
7
else
{
I12CTXD = buffer[++addr]; ,received  4ck Then continue to read the data
}
}

else if (I2CSLST & 0x08)

{

I2CSLST &= ~0x08; ,Peal withsrop  event
isda=1;

isma=1;

Assembly code

11.0592MHz

P_SW2 DATA 0BAH
I2CCFG XDATA OFES0H
I12CMSCR XDATA OFESIH
12CMSST XDATA OFE82H
I2CSLCR XDATA OFE83H
I2CSLST XDATA OFE84H
I2CSLADR XDATA OFE85H
12CTXD XDATA OFES6H
I2CRXD XDATA OFES7H
SDA BIT P14
SCL BIT PL5
15D4 BIT 2089 Device address flag
1SMA BIT 2081 Storage address flag
ADDR DATA 2IH
PIMI1 DATA 091H
PIMO DATA 092H
POM1 DATA 093H
POMO DATA 094H
P2M1 DATA 095H
P2M0O DATA 096H
P3M1 DATA 0BIH
P3IMO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0O DATA 0CAH
ORG 0000H

Shenzhen Guoxin Artificial Intelligence @mnidsitic distributorphenenumber Go to the pure technology.ekchargeforum =723 -




STCI2H Series of technical ma@féilsial websitev.sTCALcom Car gaugg, . Design company .Technical support o, q oss ‘Selection consultant, ),
LIMP MAIN
ORG 0100H
MAIN:
Mov SP, #5FH
Mov POMO, #00H
Moy POM1, #00H
MoV PIMO, #00H
Mov PIMI1, #00H
Mov P2M0, #00H
Mov P2M1, #00H
Mov P3MO0, #00H
Mov P3M1, #00H
Mov P4MO, #00H
Moy P4M1, #00H
MoV P5MO0, #00H
Mov P5M1, #00H
MoV P_SW2,#80H
MoV A,#10000001B [Enable 12c  Slave mode
Mov DPTRH#I2CCFG
MoOvX @DPTR,A
Moy AroLoH0108 ; Set the slave device address vegigter:i_ioios
I12CSLADR(7:1]=010_1101B,MA=0B> ;namely
;Since the device address sent to the host must be the same as
V,IZCSLADR//,:”The same can access this host. Ilave equipment.
you need to write data, you have ig,send;ity
; If the host needs to read data, it’B¥(IS¥ s8id it
Moy DPTR#I2CSLADR
MOVX @DPTR,A
Mmov A,#00000000B
Mov DPTR#I2CSLST
MoOvX @DPTR,A
mov 44000000408 Disable slave mode interruption
Mov DPTR#I2CSLCR '
MovX @DPTR,A
SETB ISDA :User variable initialization
SETB ISMA
CLR A
Mov ADDR,A
Mov RO,A
MOVX A@R0
mov DPTR#I2CTXD
MOvX @DPTR,A
LOOP:
MoV DPTRH#I2CSLST :Detect slave status
MovX A,@DPTR
JB ACC. 6,STARTIF
JB ACC. 5,RXIF
JB ACC. 4,TXIF
JB ACC. 3,STOPIF
JMP LoorP
STARTIF:
ANL AHNOT 40H :Deal Withs74RT event
MovX @DPTR,A
SETB ISDA
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JMP Loop
RXIF:
ANL A#NOT 20H jpeal wittrzcy event
MOVX @DPTR.A
MoV DPTR,#12CRXD
MOVX A@DPTR
JBC ISDA,RXDA
JBC ISMA,RXMA
MoV RO,ADDR .Deal witheecy Event(  rrcypara)
MOVX @R0,A
INC ADDR
JMP Loop
RXDA:
JMP LooP .Deal witlrecy Event(  rgcy pEVICE ADDR)
RXMA:
MoV ADDR,A ;Deal wittrcy Event(  rrcy mEMORY ADDRD
MoV ROA
MoVX A@RO
Mov DPTR#12CTXD
MOVX @DPTR,A
JMP LOOP
TXIF:
ANL AHNOT 10H .Deal witlsenp event
MOVX @DPTR.A
JB ACC. L,LRXNAK
INC ADDR
MoV RO,ADDR
MOVX A,@R0
mov DPTRHI2CTXD
MOVX @DPTR,A
JMP Loop
RXNAK:
MOVX AH#OFFH
MoV DPTRHI2CTXD
MOVX @DPTRA
Jmp LooP
STOPIF:
ANL AH#NOT 08H .Deal withyrop event
MOVX @DPTR A
SETB ISDA
SETB ISMA
JMP LOOP
END
20.4.6 test Izc The host code of the slave mode code

c Language code

=TTe test operating requerncy 1s
g 11.0592MHz y
#include "reg51. h"

#include "intrins. h"

sfir
o P_Sw2 = Oxba;
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command

7/ Write data to the data buffer

/,Send read

STCI12H Series of technical marQffilsial websitev.sTcALcom Car gaugg, . Design company
#define I12CCFG (*(unsigned char volatile xdata *)0xfe80)
#define I2CMSCR (*(unsigned char volatile xdata *)0xfe81)
#define 12CMSST (*(unsigned char volatile xdata *)0xfe82)
#define I2CSLCR (*(unsigned char volatile xdata *)0xfe83)
#define I2CSLST (*(unsigned char volatile xdata *)0xfe84)
#define I2CSLADR (*(unsigned char volatile xdata *)0xfe85)
#define 12CTXD (*(unsigned char volatile xdata *)0xfe86)
#define I2CRXD (*(unsigned char volatile xdata *)0xfe87)
sfir PiM1 0x91;
sfr PIMO 0x92;
sfr POMI 0x93;
sfir POMO 0x94;
sfir rP2Mm1 0x95;
sfir P2M0O 0x96;
sfir P3Mm1 Oxb1;
sfir P3MO 0xb2;
sfir PaM1 0xb3;
sfic P4MO Oxb4;
sfic P5MI Oxc9;
sfir P5M0O Oxca;
shit SpA PIrg;
shit SCL PINS;
void Wait()
{
while (! (I2CMSST & 0x40));
I2CMSST &= ~0x40;
}
void Start()
{
12CMSCR = 0x01; ,send
Wait();
}
void SendData(char dat)
{
12CTXD = dat;
I2CMSCR = 0x02; ,send
Wait();
}
void RecvACK()
{
I2CMSCR = 0x03;
Wait();
/
char RecvData()
{
12CMSCR = 0x04; »send
Wait();
return I2CRXD;
}
void SendACK()
{
Lidl

command

ACK command

command

=ter
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12CMSST = 0x00;

I2CMSCR = 0x05;

Wait();

7

void SendNAK()

{
I2CMSST = 0x01;
I2CMSCR = 0x05;
Wait();

}

void Stop()

{
I12CMSCR = 0x06;
Wait();

/

void Delay()

{
inti;
Sor (i=0; i<3000; i++)
{

_nop_0;

_nop_0);

_nop_();

_nop_();
/

}

void main()

{
POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0O = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5M1 = 0x00;
P_SW2=0x80;

I2CCFG = Oxe0;

12CMSST = 0x00;

Start();

SendData(0x5a);

RecvACK();

SendData(0x00);

RecvACK();

SendData(0x12);

RecvACK();

SendData(0x78);

,Setup signal4ck

send gempmand

,Setup signalN4k

,send gepmand

,send STOP command

,Enable 12c  Host mode

,Send start command

010 II(IIB)+WrIte command (0B)

,Send device address
Send storage address
MWrite test data |

//Write test data ,
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RecvACK();
Stop(); ,Send stop command
,Send start command
Start(); R
,Send device address .
SendData(0x5a); (l)lllfll(lll{)errlte command (0B)
RecvACK();
SendData(0x00); » Send storage address high byte
RecvACK();
Start(); //Send start
SendData(0x5b); .
endatalx. command ,Send device):Read command
RecvACK(); /

PO = RecvData();
SendACK();
P2 = RecvData();
SendNAK();

Stop();

P_SW2 = 0x00;

while (1);

address Read data ,

,/Aead data

,Send stop command

Assembly code

11.0592MHz vy

P_sw2 DATA 0BAH
12CCFG XDATA OFESOH
12CMSCR XDATA OFESIH
12CMSST XDATA OFES2H
I2CSLCR XDATA OFES83H
12CSLST XDATA OFES4H
I12CSLADR XDATA OFESSH
12CTXD XDATA OFES6H
I2CRXD XDATA OFES7H
SDA BIT P14
scL BIT PLS
PIMI DATA 091H
PIMO DATA 092H
PoM1 DATA 093H
POMO DATA 094H
P2Mi DATA 095H
P2MO DATA 096H
P3MI DATA 0BIH
P3MO DATA 0B2H
PaM1 DATA 0B3H
P4M0O DATA 0B4H
pPsMm1 DATA 0C9H
P5M0 DATA 0CAH

ORG 0000H

LIMP MAIN

ORG 0100H
START:

MoV A,#00000001B .send  START command
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Mov DPTR#12CMSCR
Movx @DPTR,A
JMP WAIT
SENDDATA:
MoV DPTR#12CTXD ; Write data to the data buffer
MOVX @DPTR,A
Mov A,#000000108 .send  SEND command
MoV DPTR,#12CMSCR
MOVX @DPTR,A
JMP WAIT
RECVACK:
Mov A,#00000011B ;Sendread cx  command
MoV DPTR#12CMSCR
MoVX @DPTR,A
JMP WAIT
RECVDATA:
Mov A,#00000100B ;send  rEcy command
MoV DPTR,#12CMSCR
MOVX @DPTR,A
CALL WAIT
MoV DPTR H2CRXD ; Read data from the data buffer
MoVX A@DPTR
RET
SENDACK:
Mov A,#00000000B ;Setup 4cx  signal
MoV DPTR,#12CMSST
MOVX @DPTR,A
MoV A,#00000101B send 4ck  command
MoV DPTR,#12CMSCR
MoVX @DPTR,A
JMP WAIT
SENDNAK:
MoV A,400000001B ;Setup N4k signal
MoV DPTR,#12CMSST
MOVX @DPTR,A
MoV A,#00000101B send 4ck  command
MoV DPTR,#12CMSCR
MoVX @DPTR,A
JMP WAIT
STOP:
mov A,#000001108 ;send  s7op  command
Mov DPTR#12CMSCR
Movx @DPTR,A
JMP WAIT
WAIT:
Mov DPTR#12CMSST .Clear interrupt sign
MOVX A@DPTR
INB ACC. 6,WAIT
ANL AH#NOT 40H
MOVX @DPTRA
RET
DELAY:
MoV RO#0
MoV RL#0
DELAYI:
NoP
NoP
NoP
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NOP
DINZ RI,DELAYI
DINZ RO,DELAY1
RET
MAIN:
MoV SP, #5FH
MoV POMO, #00H
MoV POM1, #00H
Mmov PIMO, #00H
MoV PIMI, #00H
MoV P2MO0, #00H
MoV P2M1, #00H
MoV P3MO0, #00H
MoV P3M1, #00H
MoV P4MO, #00H
MoV P4M1, #00H
Mmov P5M0, #00H
MoV P5M1, #00H
MoV P_SW2,#80H
MoV A#11100000B Setup 2c - The module is the host mode
MoV DPTR#I2CCFG
MOVX @DPTR,A
Mmov A,#00000000B
MoV DPTR#I2CMSST
MOVX @DPTR,A
CALL START ;Send start command
MoV A#5AH
CALL SENDDATA w10_11018)+Write command Send
Lt fecrack device address ;Send storage address .
MoV AH#000H
CALL SENDDATA
CALL RECVACK
Moy AMZH Write test data
CALL SENDDATA
CALL RECVACK
v AnrsH \Write test data
CALL SENDDATA
CALL RECVACK
CALL STOP
,Send stop command
‘Wait for the device to
CALL DELAY 7
write data ;Send start command
CALL START Send device address
Mov AH#5AH ' (010 lmumwrite command (0B)
CALL SENDDATA
CALL RECVACK
Mov AH#000H Send storage address
CALL SENDDATA
CALL RECVACK
CALL START Send start command
Mov A#SBH .Send device addygss,, ,Read command
CALL SENDDATA
CALL RECVACK
CALL RECVDATA
Read data :
MoV PO,A ;
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CALL SENDACK
CALL RECVDATA Read data :
MoV P2,A
CALL SENDNAK
CALL SToP

Send stop command
JMP $

END
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2116 Bit advanced pyyn Timer, support quadrature encoder

The series of microcontrollers are integrated internally

STCI2H Bit advancedbw iy Timer, divided into two sets of cycles cavhbe different
Named separately rwva Harmony channel § 16 PWM1 and pwM2 - But it is easy to be confused with the name of the chi
Therefore, it was chaiéd to rwu{The previous data sheet was named\#iiA and can be configured as a group. symmetrical Dead zone con

of WM  Or capture external signSf¥ BfeSESSERA'GS L FiGA9 B Bonfiguredhas a @arpyt of capture external signals.

The clock frequency can be the system clock th;gﬂgl;sygg register enter and PWMA_PSCRL

First group PWM/PWMA
The clock after the line is divided by the-division, theydivisiobotataen. PWM/PWMB The clock frequency can be system time
can be the clock passing through thé'fe@istend groupinwvsFRerthe clock after dividing by frequency, tigdivisioAwalneteaebe
value. Two groups The clock frequency can be set independently.

First group PWM

A channel (PWMIPPWMIN: PWM3P/PWM3N:

PWM2P/PWM2N~
PWMAP/PWNAN) There is a timer ;,,, Output (complementary symmetrical channels Output) Gapture and

Comparison functionyji4esecener@isIuap, e implementeiftintbepkrolessigambe set (rwvs pwvis pwirwa) €2Ch channel is also
Can be impleRtERt¥d SRRk @t RmRare functions. Two groups ;1WRilshly difference between the timer is that the first set can output compl
symmetrical pwy the second group can only output single-gnifled fiinctions are exactly the same. The following introduction to the advanced timer

Take the first group as an example to illustrate.

When using the first grodmerioutput rwv  When the waveformnisisetyiticanibeenabled separ@elput,

It can also be enabI¥4 'S&parately and™ output. For example: if the output is enabled Béparately, then pwvir
can no longer be output and PWMIR Form a set of complementary symmetrical outpatutputf the channel can be indepen
independently, unless it is set, for'éXdmple: We&"VMN Output, can also be enabled'geparatdfy PWMsN output. If needed

first group can beenablFtheapitatelyture function or measurementWhen measuring the pulse width, the input signal can only be input from t

PWMIP/PWM2P/PWM3P/PWM4P Only the capture function and the pulse width measurement function are available.

Two groups bfadvawdexh the timer captures the external signal, it can choose to capture the rising edge or the falling edge. If necessary
Capture the rising and falling edges, then the input signal can be connectedBndbloschaamdflthanitie sapiritintbe rising edge and the other to c:
Just get the falling edge.Even more powerful is to connect the external inputsignahigByotaB LIRSS Aallie sARSEEMPation of the signal can b

Empty ratio,

Three kindswof hard@anepare:

Compatible with traditioriceswm :Can output™  Waveform, capture external input signals, and output high-speed pulses. Can be e

bit,; Outls  bit;, Bit of pwmgwaveform, bit .., The frequency of the wallethrim étock source frequency W bit

The frequency of the wayg{RIR ifock sourcéfrequidficy rca  The frequency of the wanefimdRoek source frequency s
rwM  The frequency of the waveform is the frequency qf thapiadutxtiaei mcsjlggalegls, you can capture rising edges, falling edges, ¢
When capturing the rising and falling edges.

STCSG Seriesof 15 Bijt enhanced : PWM  Waveform, no input capture function. External ouTihet frequency of rwm
And the duty cycle can be s&&eﬁlxmmﬁﬁﬂ gﬁﬁmwmgrvention, multiple compleni@taritissvafobu.abeedd spmexieinal excepti
The detection function with dead zone and the real-time trigger conversion function. apc

Series of stcfAVBIFCIPWM  Timer : iscurrentty  STC The most powéMal , Can output any frequency externally to

16 And any duty cycle rwv  waveform. Output without software intervention. symmetrical, Witti*deadueoweform. Can capture external output
The input signal can capture the rising and falling edges, or capture the rising and falling edges at the same time. When measuring the «

and duty cycle of the waveform can be measured at the same time. There is an orthogonal codir@piuwsrscon funetiermal anomaly detectit

In the description below ,  Represents the'¥i¥st gréumper , ,wy g Represents thé'$¥cond"8foup

PWMA

Shenzhen Guoxin Artificial Intelligence @mpidsditic distributorphenenumbes Go to the pure technology.exchange:forum -732-




STCIZH Series of technical mar@ffisial websites.sTCALcom Car gaugg, . Design company .Technical support, 4505955 ‘Selection consultant, )45,

The first Timer/pyna Internal signal description

PWM . - . .
i Pin signal or PWMIP/PWM2P/PWM3P Different or later signals)

: External clock input sj | Group advanced
1C1FEHF'M%"(§W

passing by . Aftercr Tl

passingby nThe edge sﬁjgml after the edge detector miir

e - After passingda@apture mr  Signal

: After passing‘Bipput signal of the select€d chasigobhfter

TIIFP2"

i Pass the edge detector after the edge detector :

CCI1S

OCIREF : The reference waveform output by the output channel (intermediate waveform)

oct :the main output signal of the channel (after polarity processinguiccip ~ Signa

OCIN: The complementary output signal of tlié'thannd\iigtaolarity treatment ocireFignah

T2 : External clock input signal (pyp, Pin signal)
cormar BiGREIly filtered ™2 signal
passing by mor gp : r@dge signal
mrp- After passing by After the edge detectar cc15/883b
mizrer - After passingddy  After the edge detector m:Signal
iorpe- After passing®By  After the edge detector risignal
12" Pass .« Captured input signal of the selected channel : the reference
OC2REFfywaveform output bythe output channel (intermediate waveform) :
oc2  the main output signal of the channel (after polarity processing-eezr: Signal)

OCN  : The complementary output signal of tiie2thannd{igtgolarity treatment ocorifionah

T3 : External clock input signal (;y:p; Pin signal)
e BiGREIly filtered ™3 signal
passing by Ti3F_kp | T@Age signal
marp- After passing by After the edge detector cc:5/00gh
mizrps- After passingly  After the edge detector ::Signal
1isrps- After passingdy  After the edge detector riisignal
ics* PasS ... Captured input signal of the selected channel : the reference
oc3rEFwaveform output bythe output channel (intermediate waveform) :
ocs  the main output signal of the channel (after polarity processingseesr Signal)

0OC3N: channel 3 Complementary output signaf{dfter After polarity treatment ocsrefignah

T4 : External clock input signal (pyups Pin signal)
e BiGRAIly filtered T4 signal
passing by ur e * @dge signal
mapp: After passing by After the edge detector cc358e3h
Turps- After passing by . After the edge detector ruiSignal
Turps- After passing by After the edge detector riusignal
o4t PASS (o e Captured input signal of the selected channel : the
OC4REF reference waveform output by the output channel (intermediate waveform)
The main output signal (aftef ocs' A Starity treatment Signal)

ocax  + Channel, Complementary output signak-¢after After polarity treatment ocsrefignal)

ITR1  : Internal trigger input signal
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: Internal trigger input sighalitr:

TRC: Fixed as TII_ED
rei- After passingryger input signal
TRGO: After passing by Trigge mutipid adg nak after multiplexer

ETR  : External trigger input signal (pypry Pin signal)
erre- After passingby Edge detector and After the dividéFes Siona!
ETR: After passing by ETF digitally filtered erre signal

sri: Brake input signal ( PWMEFLT)

cx_psc- Prescaler clock, Input clock of prescalerrwma_pscr

CK_CNT © PWMA_PSCR Output clock of prescaler , ,,, Timer clock

Timer;pwnp Internal signal description

Advanced grou L . .
TIS PWM?2 group Pin signal or PWMS/PWM6/PWM7 Different or later signals)

: External clock inpyt signal (
1(‘5FT15F'£&R5I?V fisigheds
passing by | . .: Afterce TS
passing by , .. . . The edge sRjaaal after the edge detector s
: After passingcda@apture TisF - Signal

TISFP5"

: After passing“Bipput signal of the selectéd chzsigohhfter

TISFP6"

o5t Pass the edge detector after the edge detector s

OCSREF : The reference waveform output by the output channel (intermediate waveform)

ocs  : the main output signal of the channel (after polarity processigiéicsy ~ Signab

Tle : External clock input signal (., Pin signal)
corisr DYGRAINy filtered signalris
passing by ... .. ;gdge signal
: After passing by After the edge detector ccs#ieRgh

TIGFP"

: After passingchy  After the edge detector risiSignal

TIGFP5"

: After passingBy  After the edge detector risisignal

TIGFP6"

1cs- Pass The channel selected to capture the input signal s

CC6S
OCG6REF : The reference waveform output by the output channel (intermediate waveform)

ocs : The main output signal of the channiét(afteAfter polarity treatfigit Signal)

17 : External clock input signal (., Pin signal)

(crrpe-Digitally filtered signalr
Jingover TI7F_ED * TI7F edge signal

: After passing by After the edge detector cc/5iengh

TI7FP"

: After passingcdhy  After the edge detector ri7:Signal

TI7TFP7"

: After passingBy  After the edge detector rizisignal

TI7TFP8”

" Pass The channel selected to capture the input signal -

CC78
OCTREF : The reference waveform output by the output channel (intermediate waveform)

oc7  : The maih output signal of the chanriél”afteAfter polarity treatfiisiit Signal)
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T8 : External clock input signal (s Pin signal)
cserise BiGRAlly filtered signalrs
passing by TI8E ED ° -gdge signal
: After passing by After the edge detector cc75/engh

TISFP"

: After passingcay  After the edge detector risiSignal

TISFP7"

: After passingBy  After the edge detector nsisignal

TISFPS"

st Pass Capture input signal of the selected channel

CC8s

: Output channel ¢ Output reference waveform (intermediate waveform)
OCSREF

ocs  : The maih output signal of the channiét(afteAfter polarity treatfivsit Signal)

21.1 introduction
PWMA It consists of an automatic loading counter of bits, which is driven by a programmable prescaler. By a s
PWMA Suitable for many different purposes :
Basic timing

Measure the pulse width of the input signal (input capture) to generate

an output waveform (output comparison) ,

nteOp S RBIedPEAMNI® different events (capture,

comparison, Overledb sigaals dgetdaral clock, reset signal, trigger and enable signal) synchronization

Widely used in a variety of control applications, including those that requife inteTine djaiéi chiomehthisodesievsupports complen
Output and dead time control.,,,,, The clock source can be an internal clock or an external signal, which can be obtained by configuring th

Make a choice.

21.2 Main features

PWMA The characteristics include :

16 Position up, down, up,Automatically load the counter under
Allows the repetition counter of the timer register to be

updated after a specified number of counter cycles
16 Bit programmable (can be modified in real time) prescaler, the frequency division coefficient of tAaydeitereriock frequency is -

Numerical synchronization circuit, used to control the

timer using an external signal and the timer interconnection

Upto Independent channels can be configured as :
Input capture

Output

comparison- - Utput (edge or middle alignment mode)

pwM Six-step
output- single pulse
mode output -

Complementary output support on a channel with programmable dead time - 4
Brake input signal (py it ) YesTo put the timer output signal in a
External trigger input pineeget state or a determined state pwwmer!)
events that generate interrupts include :
Update: The counter overflows upward Overflow downwards, the counter is initialized (through software or internal External
trigger) Trigger event (counter start, stop, initialize, or by internal External trigger count)
Input capture,

external interrupt for measuring pulse width
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Output comparison

brake signal input

21.3 Time base unit

rithe time base unit includes:
1bit upward The downward counter

bit automatically reloads the register
16

Repeat counter
Prescaler

PWMA Time base unit

PWMI_ARRH,ARRL PWMI_RCR

| Automatically reload re4lste+ Repeat count register |

[
|
CK_CNT o \‘\ 7

CK_PSC
—h-| Prescaler |—h-| 16 Bit counter | | Repeat counter |

PWMI_PSCRH,PSCRL PWMI_CNTRH,CNTRL

16 The bit counter, prescaler, automatic reload register, and repeat counter register can all be read and written by software. automatic

The overload register consists of a preload register and a shadow register.

Can be written in two modes to automatically reload the register :
Automatic preload is enabled (s cr; Register of ARPE Position is),, In this mode, write to the auto-reload register
The data will be saved in the preload register and in the next update event () When transferred to the shadow register.
Automatic pre-loading has been disabled (,y,\, z Register dtasition is),, In this mode, write to the auto-reload register

The data will be written to the shadow register immediately.

Update the conditions under which the event is generated :
The counter overflows up or down.
The software is set pwma_Gr Register UG bit

clock The trigger controller generates a trigger event.

When the preload is enabled ( , If an update event occurs, preload the value in the register {,,, Az) Will be written
in the shadow register, and'the bit The value in the register will be written to the prescaler. Set Register of wwisa_cri
will prohibit the update eyent Qitpebahitee prescaler cx Nt Drive the counter, antd cNT Onlyin pwma_CRI storage

enable bit of the device (.;y ) Itis only valid when it

is set. Note: The actual counter is iTihe count does not start until one clock cycle after the bit is enabled.

Bit counter read and write 21.3.1 16
There is no cache for the operation of writing the counter, and,it can,be written atany,jime . Register, so

In order to avoid writing the wrong value, it is generally recommended not to write a new value when the counter is running.
The operation of reading the BilwaikzindhaEhe user must first read the high byte of the timer. After the user reads the high byte, the low byte

Is automatically cache, and the cache data will be maintalinedraadiloperation of the bit data is completed.

Shenzhen Guoxin Artificial Intelligence @mnidsitic distributoripphenenimbers Go to the pure technology-&kchargeforum -736 -




STC12H Series of technical mai@ffisial websitey.STCALcom Car gaugg, . Design company .Technical support;yoc, ososs ‘Selection consultant,;;,,,.,,,

Read start *

LAK the mon}enl Read high bytes

Low bytes are cache

1,in..A moment Returps the low byte of the time 4ache

End of readingil}

bit 2Ip32M& ARR Register write operation

The value in the preload register will he written to
lo Bitof “pwMA ARR In the register, this operation is completed by two instructions, each of whict

! Bytes. You must write the high byte first, and then the low byte.

The shadow register is locked when the high byte is written and remains until the low byte is finished.

2133 Prescaler

PWMA The prescaler is based on a ' Bit register ( pyua psce) CONtrolled 16 Bit counter. Because of this control.
The memory has a buffer, so it can be changed at runtime. The prescaler can press the clock frequency olPthésgountéfteen
Divide by any value. The value of the prescaler is written from the preload register, and the shadow register that holds the currently used
value is loaded when the low byte is written. $hcedvetesepailale wedesspeyationssane eititieel gwilikgtesis written first. The value of the new p

It will be adopted when the next update event arrives. The read operation of the register is completed by preloading the register. rwma_pscr

Counter frequency calculation formula = fersc / (PSCR(15:0] +1)

fex_ont

21.3.4 Counting up mode

In count-up mode, the counter starts’fr6ount to a user-defined comparison value (,y,, The value of the register), and then re-from
Start counting and generate a counter overflow event, at tHi$Mime!if o Register of UDIS Bit Yes, it will produce a more

New event ( uev)

counter

PWM1_ARR

time

0 Overflow Overflow Overflow Overflow

Set the event by software or by using the trigger conttoHer=Gr Register of UG Bits can also generate an update
. Use software to set the register pwma_cri upis Bit, you can disable the update event, so that you can avoid that the update ever
When the register is updated, the shadow registyerierapethtedtiitheupdate preload bit is cleared. But when an update event should occur ,
The counter will still be cleared, and the count of the prescaler wiBatthdeatleatstcthe prescaler remains the same). In addition, if it is set
PWMA _CRI In the register urs  Bit (select update request} UG The bit will generate an updatg,e@stithe hardware is not set

st Ui Flag (that is, no interrupt request iT lgianieradesl)oid both update and capture when the counter is cleared in capture mode.

break.

When an update event occurs, all registers are updated, and the Set the update flag at the same time (s sr
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Registéf of Bit)
The auto-loaded shadow register is re-placed

in the value of the pre-loaded register ( A PSC)
The buffer of the prescaler is placed in the value of the pre-/Toatied register (

PWMA_ARR)

The figure below gives some examples to When, the action of the counter at different clock frequencies. The prescaler in
2 illustrate when , therefore, the clock of)thbectreniesr(cy is.the prescaler clock (¢ psc) Half of the frequency. The automatic loading function is
Can (arpE=0 ), so the counter reaches  0x36 When the counter overflows, the shadow register is updated immediately, and an update is

event.

whenarpe—0 ¢ ARR , Counter update when the prescaler is: not pre-loaded)

Frequency divisioncclock ( | | | | | | |
Counting is enabled ( cex?

Timer clock ()cx_cnr

Counter register

Counter overflow |_|

update event ( |—|

) uBv

Update interrupt flag ( uir |

Automatic preload register FF 3

Automatic loading shadow Fegrster Jl]'
3 H.'

Write a new valueptoui_ARRregister \
The new value is immediately written to the shadow register

The prescaler of thelfigure bel6Ww, so anTdwehfémuenéyrand consistent. Automatic overloading ig,gggblé in the figure (
is generated when the counter reaches.;, , Will be written when it overflows, and an update event will be generated

WwhenaRPE=1(PWMA_ARR at the same time. Preload,, The counter update when the prescaler is :

Counting is enabled ( cex?

Timer clock ( ck_cnt)

Counter register

Counter overflow |_|

UEV)

update event ( |—|

Update interrupt flag (), |

Automatic preload register Fr A *

i O N

" registel
Write a new valuePt\! ARR™9'Ster

The new value is written to the
shadow register when the counter overflows

21.3.5 Count down mode

In down mode, the counter is automatically loaded from the valueThg \alpe of the register) starts to count down to, and then from

Automatically loaded values restart counting, and a counter overflow event is generated. if Register of UPIs  The positionis cleared
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In addition, an update event will be generated ( uvev)-

counter

PWM1_ARR

time

0 Underflow Underflow Underflow Underflow

Set the event by software or by using the trigger controller Bits can also generate an update register rwma_tGr
. Setting the bits of the register can disable pwwma_cri upis UEV  event. like thisCan avoid more changes when updating the pre-loaded r
New shadow register. therefore udN¥o update event will be generated until the bit is cleared. However, the counter will still reopen from the curt
Start counting, and the counter of the prescaler stdard dydithieqarescaler cannot be madifiedidition, if it is set PWMA CRI
Bits in the register (select update request), set ursuc The bit will generate an upddte’eveBut not set V¥ Logo (therefore
No interruption) This is to avoid simultaneous update and capture interrupts when a capture event occurs and the counter is cleared. When a

update event occurs, all registers are updated, and the hardware sets the update flag bit at the same time according t&the bit (pwma sk URS
Memany-of Bit) :
The auto-loaded shadow register is re-placed

in the value of the pre-loaded register (
The buffer of the prescaler is placed in the value of the f)Wéd-”Id’éQéd register (

PWMA_ARR)

Here are some wHaiA ARR=0x36 When, the chart of the counter at different clock frequencies. The figure below describes the col
Next, when the preload is not enabled, the new value will be written in the next cycle.

whensRrpE=0 ( ARR Not pre-loade@he prescaleridVhen the counter is updated :

Frequency divisioncclock ( | | | | | | |
Counting is enabled ().;y

Timer clock ( ck_ont)

Counter register

Counter overflow |_|

Update event ( uev) |_|

Update interrupt flag ( uir? |

whensrpe=1 ( ARR Pre-loaded), the counter'is updated when the prescaler is
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Frequency divisioncclock ( | | |
Counting is enabled ( cex?

Timer clock ( ck_ont)

Counter register

Counter overflow |_| |_|
update event ( | |
UEV) |_| |_|
Update interrupt flag ( uir) | r—'

Automatic preload register FF A *

" S R CN—

Write a new valuePtoV!_ARR™9'Ser

The new value is written to the

shadow register when the counter overflows

21.3.6 Middle alignment mode (up,Count down)

In the central alignment mode, the counter starts from o The value of the register generates a counter overflow event, and thel

Then count down from the value of the register to pw»And:a counter underflow event is generated; then recount from the beginning.

In this mode, cannot write pwma_criin PR Direction bit. It is updated by the hardware and indicates the current counting directic

counter

PWMI_ARR

.._ time

0 Overflow Underflow Overflow Underflow

If the timer has a repeat counter, after the specified number of times is repeate@ihgNalue0f) will be produced after the upward and downv
Birth update event (;.,)- Otherwise, every timeOverflow up and down will generate update events. Triggered by software or by using
Controller setting rwma_EGr UG Bits can also generate an update event. At this time, the counter stariStagadofinding o
The number of registers, the prescaler is also counted again from the beginning. In the BéRiagn&gisrsHiibitedvent, This can
To avoid updating the shadow register when updating the pre-loaded register. TherefoP¥ #H3éR Ristnisndlbhreaanerated before. however ,
The counter will still continue to count up or down based on the current automatically reloaded value. If the timer has a repetition counter, sin
the repetition register does not have a double buffer, the new repetition value will take effect immediately, so you need to be careful when mo«
In the register, the seBingsbibutilgtaerateaostipdate event but the flag is not set (therefore urs uG uev urr
No interruption) This is to avoid simultaneous update and capture interrupts when a capture event occurs and the counter is cleared.

When an update event occurs, all registers URs  Bit update flag bit (py\ sk In the register
up  are updated, the hardware is based on bits) :
The buffer of the prescaler is loaded as the preloatied vatak (
the current autoloading register is updated to the preloadeekVvalue (
It should be noted that if an update occurs due to a counter overflow, the automatic reload register will be updated

before the counter is reloaded, so the next cycle is the expected value (the counter is loaded as a new value)
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The following are some examples of the operation of counters at different

clock frequencies: the intérnal clock division factor is , pwma_arRR=0x6 - ARPE

Frequency divisionclock ( | | | |
Counting is enabled ().

Timer clock ( ck_cnt)

Counter register

Counter underflow |_|

Counter overflow |_|

Update event (). |-| |-|
Update interrupt flag ( uir? |

Automatic pre-loading of registers J 06

Automatically load shadow registers o Ir I-‘\ 06

Write a new value t0py,;; spy register \\
The new value is written to the
shadow register when the event is updated

Tips for using the central alignment mode :
When the central alignment mode is activated, the counter will follow the original upward The downward configutéitiéh@bunts. In
, the bits in the memory will determine whether the counter counts up or down. In addition, the sbftwBirdanhiot be modified at th
The value of the bit.
It is not recommended to write the value of the counter while the counter is counting in the
central alignment mode, which will lead to unforeseen consequences. Specifically :
When a value larger than the auto-loaded value is writtep,to, the.squnter > but the counter
The counting direction does not change. For example, the counter has overflowed upwards, but the counter still counts
upwards. Wrote to the codntér pwmva ARk - The value, but the update event does not occur.
The safe way to use the counter in the central alignment mode is to use the software (set) before starting tli€"éunter. rwma_ecr

The bit of the counter) generates an update event, and does not modify the value of the counter when the counter is counted, uc

21.3.7 Repeat counter

The time base unit explains the counter upward Update the event whbloit tvitrfjenss atedneriahsfggt it
It is generated when the value of the counter is reached. This featurameadiubesvery\useful in repeating signals.
This means that at e¥¢hen the count overflows or underflows, the data is transferred from the preload register to theshtdow register (py,
reload, enter the register , Pre-loaded registers, as well as capture in comparison modepon%%?ec%xg)is'ter PWMA_PSER
Yes PWMA RCR Repeat the value in the count register.
The repeat counter decrements when any of the following conditions are true :
Count up mode Every time the counter overflows up , count
down mode every time the counter overflows down
Each overflow and each underflow in central alignment mode. PWM The maximum cycle periobt'is
Although this limits the ability tolbe bhuépnalyclecile updated every time. In the central alignment mode, because the waveforms are
PWM If the comparison register is refreshed only once in the cycle, the maximum resolution is 2+t crsce
The repetition counter is loaded automatically, ahtth&kepetitionTiatevisl de idefimiitéoinbyf the register. When the update event is generated
Clock through hardware When the trigger controller is generated, no matter what the value of the repeat PWMA_RCR

counter is, an update event occurs immediately, and the contents of the register are overloaded into the repeat counter.
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Examples of update rates in different mdésRéhd Register settings of

Intermediate alignment mode Edge alignment mode

Count up Count down

counter
PWMI_CNT

PWMI_RCR=0

PHERERRRERE RERRREREEEE ARARARELAAS

eventUEY

PWMI_RCR=1

N R

PWMI_RCR=2

A A

MWW NN

PWMI_RCR=3

PWMI_RCR-3

Resynchronize

(Software settings) (Software settings) (Software settings)

[Clock trigger controller ,, ,

clock, The trigger controller allows the user to select the clock source of the counter, input the trigger signal and output the signal ,

21.4.1 Prescaler clock ( ck_psc’

The prescaler clock of the time base unit)(Gapbe provided by the following sources :
fInternal clock (

MASTER )

External clock maéde: external clock input ( )
External clock mgde: external trigger input

Internal trigger input ( mr)* USe one pwM  of TRGO  As another PWM  The prescaler clock.

21.4.2 Jnternal clock source ( )
MASTER
If both the clock trigger mode controller and the external trigger input are disabied ( Register of  SMs=000"
PWMA_ETR Register of ..=), then CEN* DIR and UG The bit is the actual control bit and can only be modified by the software (;;

The bit is still automatically cléared)Tbadidts are!written as the clock of the prescalerlt is provided by the internal clock.
The figure below describes the operation of the control circuit and the up counter

in normal mode without a prescaler. Coiitreldiirickeit factoriisal mode , .1

Master clock (| ) | | | |
Counting is enabled ( T T
CEN)
uG |
ugSynehronization)yg nit
¢

Timer clock (cx cnr

Counter register

Shenzhen Guoxin Artificial Intelligence @mpidsditic distributorphenenumber Go to the pure technology.exchangeforum -742-




STCI2H

Series of technical mai@féilsial websitev.sTcal.com

.Selection consultant

Car gaugg, . Design company .Technical SUpPOrt, ;¢ s5c0g5

13922805190

21.4.3

WheERMA_SMCR

External clock source mogde

. SMS=111
Register of

When this mode is selected. Then pass PWMA SMCR

Register of TS

choosing  The signal source. The counter can count on each rising or falling edge of the selected input.

The following examplestak@sexternal clock

PWMI_SMCR

mr o
o for T

RGO

Encoding mode

TI_ED

4

THEPI TRGL

External clock mode!

Edge TRFP2 CK_pSC

filter

ETRF i

External clock mode2

[ 3

clock mode (el

Internal

ICF[3:0]

PWMI_CCMR2

PWMI_CCER1

PWMI_SMCR

PWMI_ETR

For example, to configure the up courierciount the rising edge of the input, use the following steps : ™

Use channel detection -

1. Configuration ccvrz The rising edge of the input of the register cc2s-or’

The bits of the register, select the input filter bandwidth 1c2r(3.0)
Select the polarity of the rising edge

2. configuration cCMR2

3 configuratigh-CCER! Register of ccor-0?

* configuration Register of thesMs-111 , Configure the counter to use an externial clock mode
. SMC . -
’ configurapggafskétﬁings register of the ;s_,,» selected ., As input source
6.
when thePFﬁ]gma(l register of the,_» Start the counter

edge appearsin ' » The counter counts once, and the identification bit is triggdRedigter; of.]" ,Position) is set, such as

If the interrupt is enabl&®#nER
The delay between the rising edge of the counter and the aBtualRdeghalfrirdzadioniaricepeatiherirthat:

Configured in the register), an interrupt request will be generated.

Control circuit in external clock mode |

TI2
Counting is enabled ( cex?

Timer clock ( ck_ont)

I

Counter register

I

TIF

[

Software cleared

21.4.4

External clock source mqde

The counter can trigger the input externBdghising or falling edge of the signal is countedawil Register of ece

and PWMA_SMCR

the register of 1s-111

when ,

Bit write, you can select this mode. ( pwwma_smcr

Register of SMs=11

You can also choose this mode)

Overall block diagram of external trigger input :
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R .
TI2F Eor ]
Encoding mode
rot F et clock mode
Divider ETRP CK_PSC
Filter
12,4, 58 - Gl 4 External clock mode:
—— down counter

I ¥
Internal
lock moe mafucoen

PWMI_ETR PWMI_ETR

PWMI_ETR

PWMI_ETR PWMI_SMCR

For example, to configure the counter in et Count up once on each rising edge, you need to use the following steps: each of the sig:
1. Inthis example, no filter is requiredytheredtefstertiobrTr(3:.01-0000
2. is set to the prescaler, and the configuratiBegéssetstdthe prescaler. rwma ETR
> Selected rising edge detection, configiiP4tioh :rRegister of er-o
Turn on the external cléck mode, configure In the register ece-1

the start counter, and write pwlR€ EiSing edge of PWMA ETR CEN=I

,The counter is in etieh register is counted once.

External clock mgdgnder the control circuit

) CEN J
clock ( count enabled (

o | | | | | | | |_

Master

funs

Timer clock ( ck_cnt) |_|

Counter register K I 35 | 36

21.4.5 Trigger synchronization

The counter uses three modes to
PWMA
synchronize with the external trigger
signal: standard trigger mode , reset trigger mode

, gated trigger mode

Standard trigger mode
) Depends on the event on the selected input. Enable the counter (..

In the following example, the counter starts counting up on the rising edge of the input : ™™

1. Configuration cceri The register of..,,=> choose The rising edge of the trigger condition.

2 configurdtign-SMeR the register is usedoas , Select the counter as the trigger mode. configuration rwvRegister of
151100 Choose ™  the input source.
when

When a rising edge appears, the counter starts to count under the drive of the intérndi®iock and iRihgtatigesantbrtinterm:
The delay between the counter starting and counting depends on the resynchronization circuit at the input.

Standard trigger mode control circuit
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T2 |
Counting is enabled ().zy
Timer clock ( ck_ont? |
Counter register £ .Hs .
TIF

Reset trigger mode

When a trigger input event occurs, the counter and its prescaler can be reinitialized. At the same time, if pwma_cri
Register of , ., Theilladl biieipiorpadedaregisdate eventiis.also -generated
) will be updated.

PWMA_CCRx

In the following example , The rising edge of the input causes the upward counter to be cleared to zero :

T“ . PWMA CCERI . Register of To choose cciPolarity (only detected iifihe rising edge).
Configure the configuration
= PWMA_SMCR the register &fs-100 , Select the timer as the reset trigger mode. cowfigtiration storage
_..., choose - i
of the configurator As an input source.
3. PWMA CRI Register of .. Start the counter.

The counter starts to count against the internal clock, and thef'couAtsrising edge appears. At this time, the counter is cleared and then
normally until the count restarts. At the same time, the trigger flag (,y,\/1 sz, Bé&Yisteebfif interrupt is enabled (,yy4 pr

The bit of the register), then an interrupt request is generated.

TIE The action of thé'tim&dhween the rising edge and the actual reset of the cou

The figure below shows when the register is automatically reloaded rwma_arr=0x36
The deagtdépctnisimi tirevisimbiggaizaboe circuit at the input. ™

TII |

UG

Timer clock ( ck_ont?

Counter register

TIF

Gated trigger mode
The counter is enabled by the level of the selected input signal.

In the following example, the counter is oGkyuintup when it is low :

L. Configure:incthe Register of To determine Rolarity (only detected :On the low level)
2. configmgt\ighf\m e the register ofs-101 , Select the timer as the gated trigger mode, configure storage
| TS ™ As an input source.
configurator
3. PWMA_CRI Register of cex-1 , Start the counter (in gated mode, if ceneey THe counter cannot be started

Move, regardless of the trigger
input level) bsslbomglas counter starts to count based on the interndl cldéi, geischigher, the count stops. When the counter starts or stops
TIF - The flag bits will be set., The delay between the rising edge and the actual stop'of tResynotteonieptiodsconuit at the input terminal.

Control circuit in gated trigger mode
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TI 4|—|—
Counting is enabled O(WT

comarmnne = 0

QEIpTE

Software cleared

External clockMode joint trigger mode

External clock mod€an be used with the trigger mode of another input signal. For examplEhe signal is used as the output of an external «
Input, another input signdfcan be used as a trigger input (supporting standard trigger mode, reset - Be careful not to pass
trigger mode and gated trigger mode) , the bits of the register are configured as pwma_sMcR TS ETR TRGI®

Arising edge appears on the counter, that is, Fattierfelimédgexdieiecamtdircounted up once :

pass PWMA_ETR etr The register is configured with an external trigger inpWicinoletocasfidsr alboigireo  monitoring

ETR The rising edge of the  Ece-1 Enable external clock mode.,

Configuratiggnal, configure rRegister of ccir-o The rising edge of the trigger. To choose T

tonfigurationia_smcr Register of sms-110 To select the timer as the trigger mode. vonfiguration Register of

Ts=101 As an input source. To choose i

when' 111 When an rising edge appears orThe flag is set and the counter starts at The rising edge count of the risin

The delay between the actual clock of the counterResytivhconiataiatepndit ehthe inpukhtenrisineg.edge of the signal and the actual clock of the
The delay between them depends on the resynchronization circuit at the input. etre

External clock mddeControl circuit in trigger mode

TIL
Counting is enabled ().

-8 | L Il 1} L
Timer clock ( ck_ont) |_| |_|

Counter register 34 I 35 I 36

TIF

21.4.6 with pywMB sync

In the chip, the timer is internally connected to each other for synchronization or linking of the timer.
When a timer is configured as the main mode, a trigger signal can be output (;zqo
) To those timer configured as slave mode to complete the reset operation, start operation, stop operation, or
as the drive clock of those timer.

Use of pwmB 2 TRGOpwMA The

For example, the user can’ ¥hfigufé prescaleridieqlrescaler clock needs to be configured as follows :

. Configitdtion As the main mode, so that in each update eveni(Qutputs a periodic trigger signal. PWMB_CR2
register , so that when each updaterevent\lBe configuration can output a rising edge.
2 PWMB Outputof 1RGO Gignal link to PWMA® PWMA It needs to be configured to trigger th&Xslavés input

Trigger signal. The above operations can be'Configured by mode, using the register implementation. s-o10
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3. configuration Registesiof mwma smcr  Turn the clock, The trigger controller is set to an external clock mode.
PWMB Output periodic trigger sigital This operation will make the rising edge drive the clock. rwma
Finally, set vy, of cav  Bitwim cri In register) , Enable two PWM-

Example of master trigger slave mode

PWM2 PWMI

Clock

Mus sMs

) CK_PSC
Main mode| TrGO2 1TR2 Slave modi
Prescaler Prescaler
control control

Input trigger selection

Enablewse rwms

In this example;TWe ve#ipférison output is enabled Only in PWMAs  PWMA Pressed when the signal is high »
Count according to yourOWHSSHR J@iBRORFCf frequency divigion, The clock () is OCIREF = £ /4,1
L Configuwed and the output signal will be compared (oo OutPUL S @ trigger signal. configuration register rwwis cr2

MMS=100)-

2. Configunation The handie:r The waveform ofrthessigral ( Register) -
3. Configlitation PWMB The output is used as its own trigger input signal{configuration Register of s-010-
“  Configlifition For the gated trigger mode (configuratReyister sMs=loi)
> settingCEN bit (rwua cri Register), enable  of pwma-
& pOSitiOCI']'EIN bit (pyus cr) Register), enable  pwwp: PWMASMCR

Note: Two The clock is not synchronized, but'oily afféldie enable signal.

PWMB Output gating trigger rwnva

¢« Master

st ) oo i
clock ( (
PWM2

pwm2 € o) 8 I Fc I 0| H 3 1 FF I 0 I o
pwwmi oNt) 3045 I 3046 I 3047 I 3008

Cpwwmi ) TiF b

Software clearanceTIF

In the picture above Neither the counter nor the prescaler are initialized before startup, so they are all counted from the existing value. If
PWMA the two timer are reset before, the user can write the desired value to the counter to start from the specified value. rwma
At startup rwus The reset operation can be writterPy‘stftware  Register of UG Bit implementation.
Start counting. correct rwmva

In the following example, we make pwysand PWMA synchronizationpwyip - Master mode and’slave Count for startup.,,
Trigger slave mode and count from startup. TW6 oxe7 The same frequency division coefficight istused. WHegiséared cen

Bittime , pyy s Banned, at the same time pwva  StOP counting.

. Configured Inthe main mode, the output signal (,.;;z ) Output as a trigger signdfonfiguratiorwms cro register
PWMB MMs-100"

2. Configunation The handie:r The waveform ofrthessigmal ( Register)

3. configtivdtion PWMB The output is used as its own trigger input signal{(configuration Register of s-010"

configlitdifion For the gated trigger mode (Bonfigutiation Register of 551"
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5. pass UG Bitlwwms EGr Register) Write, reset  pwms:
6. UG Bitlwma EGR register) Write,ireset ~ PWMA®
, pass, pass, pass ox s
7. P P writep OxE7 In the counter ( Pm/\icNTRL)’ initialize the PWMA®
5 Pass, paS8 pass{passr register) Write,ienable , .
9. CEN  Bit (pywmp CRI Register) Write, start PWME"
pass, pass, pass . .
10. > PAREPASS: (pwMB_CRI Register) Write, stop .

Master clock (| | | | | | | |
Cpwaiz ) CEN |
pwm2 CuG)
Cpwmz )Nt g I 0 I o I 02
pwmi € oNT) A8 I o I &7 I Es H )
pwmi CuG)
Write (py; )Nt |_|

pwwmi C i)

~
1

Software clearanceTIF

Start towuse rwvs
In this example, we ugg'§fart the update event , follow theia°
PWMA in update event when the update event occurdisvomnvdrive clock starts counting from its existing value (which can be

Value)-pwma Automatically enabled after receiving Hlon tidgigensigtaits counting until the user sends it to the register).’ pwma_cri

of OBIt write. Two CET?IWM 4A" use divider waster fex cNTAs the drive clock ( :fM,\STER/“)'
I configuration PwMin the main mode, the output upv)(Configuratiomwvs cr2 Register of MMs=010-

2. configuraigniz ypdate signal ( the period (PWM}?%E&Ster)-

3. configuraBRia  use pwiB The output of the trigger signal as the inputcornfiguration Register of Ts-010"
* Configuratiohor the trigger mode (configuration Register sms=110)
T setting™  bit (s o Register) Start of pyyp

PWMB The update eventvs-uey) Trigger PWMA

Master clock ( s | | | | | | |
pwm2 C UEV) |_|
e o) ] o I e I e I © H or I o :(:
pwmi € oNT) s I % K ar I s

pwmi € CEN) |

Cpwwmi ) TiF

Software clearanceTIF

As in the previous example, the user can also initialize the counters before starting them.

Trigger two synchronously with an external signal rwm
In this example, the use ™! The rising edge is,gnabfetfl at the same time’enable | In order to keep the timer aligned ,

needs to be configured as the mairSlafBhfdgeakép be in slave mode, for yuys .

configuration . Main mode ,Take the output enable signakas Trigger WaRHY8FRon Register of Mvipuk:
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2. Configunration
3. configtirdtion

*  configlitition

. PWMA
configuration
6. PWMA
configuration

The signal is used as the input trigger sigar{ednfigured ﬂegislavmfrﬁd@,"the TIl

Trigger mode (configuration

-based Slave mode (configured

to rwmB

The trigger mode (configuration register of pwmB_smcr sms=110

whelhen the rising edge appears, the two timer start counting

synchronously, and note: in this example, both timer are initialized before

starting (set but the user can also modify the counter register (), Taiinsert an offset, in this case, in the rwms

CK_PSC

PWMB

A delay will be inserted between the signals.

ont_EN Signal

). R

TIF

Register of 1s-010-

egister of

All positions are set up.

, So they all count from the beginning, bits) uc

PWMB_SMCR MSM=1

and signal trigger and pwwms pwmaTII

Master clock ( e | | | | | | |

pwm2 (111

pwm2 €

CEN)

) ck_psc (pwm2

pwm2 €

oNT)

pwn2 CTiE)

Cowmi

) CEN

ck_psc) pwmi €

pwmi €

oNT)

pwmi CTiE)

/Capture

comparison channel

21 '§VMA7CCMRi) of

Every capture,Comparison channels are all around a capture,Comparison register (including shadow register) is constructed, including

Can outpu

iy

M3P/PWM3N

comparison, this function can be configured to capture and compare the channel mode register

PWM3P PWM4P PWM2P*

rwmartiman s The channel selection bit is implemented,'the rEpeasemiadivefiadrannels.

Can be used as input captgggh/wNb.e

)- The output is the input trigger sig

the captured input part (digital filtering, multiplexing, and prescaler) and the output part (comparator and output control)

capture COmpare the' main circuit of the channel (other channels are similar to this)

readcegin

readccgL

ccisii]

ccisfo]

IC1ps

CCIE

PWMI_EGR

Read processing

Read mode

Capture tr

capture Compare

pre-loaded registers

fT {

Compare trafismis:

Capture

comparison shadow

I‘Egls[el‘ CrTre

counter

comparator

writeCCRIH

writeccpp

PWMI_CCMRI

CNT>CCR1

CNT=CCRI1

—
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capture, The comparison module consists of a preload register and a shadow register. The read-write process only operates the pre-loaded
registers. In capture mode, the capture takes place on the shadow register and then copied to the preload register. In comparison mode, the
contents of the preloaded register are copied to the shadow register, and then the contents of the shadow register are compared with the cou
When the channel is configured as an output mode, it caneélac€tssed register.
at any time. When the channel is configured as an input moddlitcendeopmedaedtah aeyitiveis similarito the read operation of a counter. Whe
When the contents of the counter are captured to intheshadow register, it is then copied to the preload register. The read operation is in prot

The pre-loaded register is frozen.

The shadow register is
i Other instructions i—h 9
. 1 buffered to the preload register
Read start J |
 Atthe m°ﬂ+9"| Read high bytes |—.-| The pre-loaded register is froz*n
[1
T
i
i Other instructions ]
T :
L
/N A,moment | Read low byte |-‘—| The pre-loaded register is unfri)zen
End of readingil L
\' - The shadow register is
; Other Instructions. ] b buffered to the preload register

The picture abovet&5cribess The read operation process of the register, the data being cached will remain unchanged until the end of 1

After the reading process is over, if youienlyiread Register, returns the low bit of the counter value. If you read the low-bit data to

After reading the high-bit data, the same low-bit data will no longer be returned.

21.5.1 bit 1eWMA_CCRi Register writing process

PWMA_CCRi
16 bit - The write operation of the register is completed by preloading the register. Two instructions must be used to con

Each instruction corresponds to one byte. It is necessary to write the high-bit byte first. When writing the high-bit byte, the update

of the shadow register is prohibited until the low-bit byte is written.

21.5.2 Input module

Block diagram of the input module

TIF_ED TRC

= T the clock Trigger controller

Input filter e
edge detector

PWMIP

PWM2P

-
- # channel
3 Input filter — -
PWM3P [} T P o -
edge detector 1 IRC 3
L, o
" TPl
. T Input filter — =
O— - o
- o4

edge detector TRC

Input filter e
I o Y
edge detector TRC o @
- :
To capture the compafison
)

As shown in the figure, the input paifipminptiiesiynat $pendipbpd,and a filtered signal is'géneratddhen, a band with polarity is selected
The selected edge monitor generates a signal (),.jt.can be triggered as an input to the

The signal enters the capture register after passiiyyéinerrdscalatroller or as a capture control. icxes)-
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PWMI_CCERI

t that timeClock e
hn

trigger
-Rising edge
00— Filter TIF Edge e controller { "=,

— down counter TI2FPI icl Divider

ICPS

PWMI_CCER1

ICF[3:0] |

PWMI_CCMRI Ti2pRising edge

casna | | J—

1 PWMI_CCMR1 PWMI_CCMR1

r12¢Falling edge

21.5.3 Input capture mode

After the corresponding edge on the signal, the current value of the counter is latched to the capture

i - . . in.
( When a capture event Occursfwfépﬂ%'ipwmksk Register) is set. ifpy\ 1er ccir i PWMA7CCRX)

Register of ccilt If the bit is set, that is, an interrupt is enabled, an interrupt request will be generated. If the flag is already when the captur

Once it is high, the captured datadnithe repeated Register) is set.'write ccirr=0 Or read stored inPWMA _CCRIL

capture flag register can be cleared cciire Write CCiOF=0 Can be clearedCiOF"

PWM Capture when the input signal rises on the edge

The following example shows Baptife the value of the counter on the rising.edge of the inputhie register, the steps are as follows: , At

I. Select a valid input terminal andvsetcmri In the register ©¢'S™! this time the channel is configured as input, and
PWMA_CCRI The register becomes read-only.
2. According to the input§égéifracteribticoofigured byvri In the register IC'f  Bits to set the corresponding input filter

The filtering time of the device. Assuming that the input signal dithers within the time of the most clock cycles, we must configure the
be longer than the clock cycle; therefore, we can continuously sample times to confirm the real edge transformation in the last time, tl
Write in the register rwma_comri, At this time, only continuous saripbBrepiboe: 113611 Signal, signal only
Is valid (sampling frequency is v
3. choose T The effective conversion edge 8¥the'éiannel, in  Write in the register,,_,(Rising edge).
- Configure the input prescaler. In this example, we want the capture to occur at every valid level

conversion moment, so the prescaler is disabled (write register pwia covri icips—oo)- Setting the

s register allows the value of the counter to be captured in the capture register. PWMA_CCERI CCIE1
" If necessary, allow related interrupt requests by setting the bits in the register. rwwma_iEr cciie
When an input capture occurs :
When a valid level conversion is generated, the value of thé'édutiter is transmedtfisdeio
CCIIF The flag is set. When at least oRe consecutive capture occéfsFand When it has not been cleared!s° st
- If set CCIOF
up CCIE Bit, an interrupt will be generated.
In order to handle the capture overflow e¥8nt (i is,recommended to read the data before reading out the duplicate capture flag, this is to.

Repeated capture information that may occur after the capture overflow flag is read out and before the data is read.

Note: Settings PWMA EGR Register phasecorrespondiBis, input capture interrupts can be generated by the software.

PWM Input signal measurement

This mode is a special case of the input capture mode, except for the following differences, the operation is the same as the input captur
Two of¢heFae signal is mapped to the sifte
two ici  The polarity of the effective edge of the signal is opposite.

One of themiirr  The signal is used as the trigger input signal, and the trigger mode controller is configured to reset the trigger
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PWM

Input signal

Counter value

._
-

PWMI_ARR 1

Register value

R XY

time

r
.|
L
A |
- time
!
I

ic2

For example, you can measure in the Tollovianipreadysn WM
( Register). pwma_ccr2
1. Choos@NMA7CCRI

2 choosé&Ehooseeffective polarity: setcip-o

Effective input: set pwma_ccumri

choosewma_ccr2 Valid input: set the valid

choosé''™? polarity (capture data to PWMA_CCR2): Set
Select a valid trigger input signal: setWMA_SMCR

Configure the trigger mode controller to reset the t¥iggercr

The period of the’SigndlR(

Register of ccis-oi(Selected
(The rising edge is valid).

Register of mwys(Selgcted

Register) and duty cycle

TIFP1-

TIFP2)

ccr(The falling edge is valid).

In the register 1¢_,,,(Choose

in SMS=100°

mode: Set to enable capture: Set to register pwma_cceri ccig=1 - CC2E=I

PWM Input signal measurement example

N

PWM1_CNT 0004

LY A

PWMI_CCRI \ 0004 \

5 L

PWMI_CCR2 0002

.Capture

cycle measurement
reset counter

W

_Capture pulse width

1c2

measurement

21.5.4 Output module

The output module will generate an intermediate waveform for

reference, which is called the final processing of the module.

Output module block diagram

The braking function and polarity are processed it

o
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Generate

dead time praregistr

ociver 8 uput 0 e
s~ —————— = DTG
——] control |— gy "VVI

OC2REF —-. o _'.n PWM2P
utput
— = DG P
from = control N A
Capture companson
-
channel OC3REF = Output ———=0 e

—| DIG
|———fm=| control L _____mer) PWM3N

OC4REF | Output B YT
L I DTG PWM4N
—.. control =0

PWMFLT BRK i - Enable I T T
b Polarity selec] [ o

Detailed block diagram of the output module with complementary outputs for the channel (similar to other channels)

PWMI_CCERI PWMI_CCERI

v I‘t
o PwMIP

= 1 Output enable|

1

counter-CCR1 cireuit

*

counter-CCR1
output Dead
OCIREF

time

Mode

PWMIN
controller generator | o L Output enable|
. ;
v
o I

21.5.5 Forced output mode

In the output mode, the output comparison signal can be directly forced to a high or low state by the software, without relying
on the comparison result between the output comparison register and the counter.
set PWMa_covrWhether the output of ociy_jo» €an be forced  ocithe signal is
PWMA_CCMRthe register of the registero Can be forced  ocijgy, The signal is
oo is high or low depends on CCiP/CCINP low. Polarity flag.
In this mode, the PWMA CCRi The comparison between the shadow register and the counter is still in progress, and the correspondi

corresponding interrupt will still be generated.

21.5.6 Output comparison mode

This mode is used to control an output waveform or indicate that a given period of time has been reached.
When the counter matches the contents of the capture comparison register, there are the following operations :
According to different output comparison fhodeButpeaicsigraponding
. Remains 0CiM=000
- unchanged ( set to validilewel (

set to invalid level ( ociM=010)
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Flip ( 0CiM=011)
Set the flag bit in the interrupt status register (,y,, sz,  In the register ccir B
If the corresponding interrupt enable bit is set (5, 1x In the register , An interrupt is generated. Bit)
PWMA_CCMRi Register of ociM Bits are used to select the output comparisonimode, and Bit register ccir
To select valid and invalid level polarity;VA _CCMRi Register of ocire Bits are used to,salqgds no effect on whether the register
You need to use the pre-loaded register. In output comparison modéfupd#f&#ients 2" °C  is output or not. Time essence
Degree is a counting cycle of the counter. The output comparison mode can also be used to output a single pulse.
Configuration steps for output comparison mode:
1. selectCounter clock (internal, external, or prescaler).
2. Write the corresponding data to and pwma_ARR PWMA_CCRi In the register.
3. If you want to generate an interrupt request, set the bit. ccie

To select the output mode :

. Set ceri ocivFip NHE® matéhig  Pin output

2 up  oCiPE=0 counter and , disable the preload register

S Setup , Select the high level as the effective level

=0 Set up

4eCiE=17
Enable output settingsr| Register of CEN  Bit to start the counter

PWMA_CCRi The register can be updated at any time through software to control the output waveform, provided that the pre-loaded

Device (pMa Jri0therwise The shadow register can only be updated when the next update event occurs.

Output comparison mode, flip oci

i 00110 i
ite B201
write ccipdust register

PWMI_CNT

B200 B201

B201

PWMI_CCRI

OCIREF-0CI 4'\-‘ ‘/—

" e/Amatch is detected on it, and if an
interrupt is enabled, an interrupt is generated.

pattern 21.5.7 PWM

Pulse width modulation (;,,
) The pattern can produce a PWMA_ARR The register determines th&¥regiency by storaee

The signal of the device to determine the duty cycle.

Set each In the register rwuma_coMBit write ot Pwm ,Mode), able to be independent
on the groundoci  The output channel generateMYRERESEY  pwnia covri 1 Cpwy {Mode) or
Load register, you can also s&t‘thé®ype Register of **"*  Bits enable autom4881ff5 fingroBihemabHsatedomyestpo iditigepup-auatatiet
or in the central symmetrical mode)

Since the preloaded register can only be transferred to the shadow register when an update event occurs
, all registers must be initialized by setting biBehifmedhe counter starts counting. pwma_EGr UG

The polarity can be determindd thethegisifivvare e ccGiP Bit setting, which can be set to active high
The level is valid.,; The output is enabkedrbys_CCERi PWMA_BKR or low in the register ccie: Moe oS8&
and ossi A combination of bits to control.
Mode (mode of mode) under , py,, cnr, IN harmony rwm Always comparing, (According to the counter

The counting direction) to determine whether it meets pwma ccri=pwma CPPMA_CNTSPWMA CCRis PWMA_CCRI

Accordingenvia_crI The state of the bit field, the timer can generate an edge-aSigmed oegishérahycaligned rwu
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PWM signal.

Edge alignment moderwm
Count up configuration
When the following Position at the time,, Perform an upward count.
is the one In the register pwma_cri when , pyy Reference signal For high,
otherwise it is low. ifix rwyv | EX8MPIEs of PaEEns, WOER vaivedmisigreater thahithe datomatic reload VTG ( rwuiskeep it high.

If the comparison’value isgthen  Keep it low.

Edge alignment , pwy, The waveform of the mode ( ARR-S)

comersmer Y L
i

OCIREF |
CCRx=4
ccitF |
OCIREF I
CCRx=8 J
CCilF I
OCIiREF
CCRx>8
cCit J
OCIREF i
CCRx=0
ccitF _l

Configuration that counts down

WherPWMA_CRI Register of DIk Thebitisi ywhen, perform a downward count.
" bwm When, when mode Time reference signal rwmAdstowyotherwise it is high. if ocirer
PWMA_CCRi The comparison valuenn isrgreater tiTae automatic reload value in, then ocitéeep it high. Cannot be produced in this mode

,The raw duty cycle is‘;/?NM waveform.

PWM Central alignment mode
WheNpwMa_CRI In the register cMs  The bit is not '0§yhen it is in the central alignment mode (all othetEdAfigurationd'dre right
All numbers have the same effect).
Depending cvs  Bit setting, the comparison flag can be set when the counter counts up, down, or up and down.
1= on the rwma cri The count direction bit in the registgripdate by hardware, do not modify it
Some centrally aligned PWM with software. Examples of waveforms :
ones are given below rwma_arr=8
PWM pattern |
The flag is set in the following three cases :
Only when the counter counts down ( cms-or)
Only when the counter counts up ( .. )
When the counter counts up and down ( )

the center-aligned waveform (. ...
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Counter register
OCIREF |
CMs-0bo1 |
CCRx=4
cCit
OCIREF |
Ms-ovol
CCRx=7
CCilF
Ms=obi1 r
OCiREF R
CMs-0b01
CCRx=8
CcCitF
afsonn M
OCIREF ‘1‘
CCRx>8
CCilF
CMs=obi1 I‘l
OCIREF 0"
CMs0n0)
CCRx=0
CVis-0510
CCilF T
|_| ovis-obi1

Single pulse mode

Single pulse mode () Is a special case of the many aforementioned patterns. This mode allows the counter to respond to an excitation
After a sequence-controlled delay, a pulse with a controllable pulse width is generated.

You can turn on the clock to trigger the controller to start the counter, in the output'tompakisaveiode i generated in the mode. Set up
PWMA_CRI Register of ©°M  The bit will select the monopulse mode, at which time the counter will autématiéthignuipdadpén the next evel
Only when the comparison value is different from the initial value of the counter can a pulse be generated. Before starting

(when the timer is waiting to be triggered), it must be configured as follows :

Counting up mode: Counter =CNTARR -
counting down mode: Counter < CORYgH > CoRe
single pulse mode legend
TI2 _I_I
OCIREF '—l—
ot N
counter
A
PWMI_ARR
PWMI_CCRI1
B
0 t
- - I--l‘ -
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For example, fromDelay after a rising edge is detected on the input. pin 0Cl Generate one on pgsitive pulse width :

(Assumed as a trigger ic2 1 The trigger source of the channel)

SetPWMA_CCMR2 Register ofccas-or: Put Map to ic2 1" Ability to
tPWMAfCCERl the register@f-o make 1c2 detect rising edges.
se
v _110» Mmake |~
PWMA_SMER Register of TsEo 1 As a clock The trigger source of the trigger controller ( trap-
PWMA_SMCR . - . .
- the register gf;_, (Trigger mode) , |, Is used to start the counter.,;,, The waveform is written by

The value of the input comparison register is determined (the clock frequency and counter prescaler must be considered)
thrLay The value in the register is defined.

tourse pwma_ccri Defined by PWMA ARR PWMA C 1)+ The waveform, when the

Assuming thih&Aiffesense patiwsamibecawelaade chelfia AbaAtme Baga reifpgled value, a slave is generated. o1 o

e are options according to needs

nter

generated, and the waveform of the slave must filBe8t ¥t 0§ 45 clikoto 10f the setting regisMe?%%ﬁm

oc1pe-1- Set PWMA_CRI In the register Enable automatic installation

ARPE’

Load the register, and then in pwma_ccri
Fill in the comparison value in theregister, in by filling in the pre-installed register

Load value, set uc
Bit to generate an update event, and then wait in An external trigger event on.

In this example , ;4 cg; IN the register oir
- and CMs The position should be set low.

Because only one pulse is required, set pwma_cri :
’ In the register orv-1 | |n the next update event (when the counter is from

Stop counting when thé auto-loaded value is flipped to).

Fast enable (special case) ocx
In single pulse mode, yes 1i  The edge detection of the input‘pin willibtosstiart the counter, and then the difference between the counter a
Comparison operation producesThe output of a single pulse. However, these operations require a
certain clock cycle, so it limits the minimum delay available. :
If you want to output the waveform PWMA_CCMRi In the register OCiFE  Bit, at this time fgrggdAnd only in the channel
with mDinectly despyydiccthesotcitation without relying on the result of the comparison, and the output wavef&@RiigHiatidine as the wavefor

It works when set to mode. pwmBandPwMA

Complementary output and dead zone insertion
PWMA Can output two complementary signals, and can manage the instantaneous shutdown and on of the output, this period of time
The user should adjust the dead time according to the connected output devices and their characteristics (delay of level conversion, delay of
Configlitatiérifsr complementary ccAnd in the Bit, you can independently select the polarity for each output (main output ccix
output oci okgdister ocin ocilt is controlled by a combination of the following control bits: register's rwvia_cceri
CCE and  CCINE Complementary signajbjke register Mor: oIsir OISIN' 0SSI and Ossr bit. In particular, in the transfer
Changater Down+to) dead zone control is activated. When in state (y,;
Setat E@&sﬁ%iyme The bit will be inserted into the dead zone, if there is a brakéo€irculiitittmas} aelsanbelsst
Thereisone ¢ Bit of dead zone generator.
i oci 2 ocin  For high effectiveness :
oci  The output sigpakis the spaesagne, except that its rising edgedigrrélativeTbere is a delay on the rising edge.
9¢N" The output signal is the spmenascontrary, it's just that its rising edge is rélatiecisca delay on the falling edge. ocirer
If the delay is greater than the currently valid outptit wid?h,, ), no corresponding pulse will be generated.

The following pictures show the output signal of the dead zone generat6figiid the cLirecrelatitenehie Iségmvabn c(A9suming

and \CiNF=1 )
MOE=1 CCiE=1 CCiNP=0’ CCINE=1

Complementary output with dead zone insertion
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OCIREF |

The dead-zone waveform delay is greater than the negative pulse

OCIREF

ociN

The dead-zone waveform delay is greater than the positive pulse

OCIREF

The dead zone delay of each channel is the same, WHi¢?18 determilmethbyegister G Bit programming configuration.

To redireét o@REY

In output mode(Forced output, output compaxigSHitRut) Through configeration:yi Register of CCE  @nd cCiNg
bit, oCiREF Can be redirected to>¢i  °" OCiN  The output.
This function can be used when the complementary output is at an invalid PWM Or quiet

level,, Semuthespeftdal vweatcefmep (e iwornplpuenad gnduimlididhet tie thiv s stadetime, or at an active level at the same time (at this
level}ioredtdersailh mdigad yone . Note: When only

enabled), it will not reverse phase, but will be effective immediately when it becomes high. For example , ocin ¢ ccig=0, CCiNE=1 OCIREF
fitis ocineocirere 0N the other hand, when . apalids When all are engbledifeck """ OCiREF
high oci  effective; on the contrary, when itis low . ..ocN  Become effective.

Six steps for motor contrgvM  outeut

When complementary outputs are required on one channel; theipreload Bits haye Happening com In the event of a commutation eve
These preload bits are transferred to the shadow register bits. This way you can pre-set the configuration for the next step and modify and
change the configuration of all chaBaalbakttdyame time at the same time. The bits of the register are generated by the software, or on com
PWMA_EGR cOMG TRGI The rising edge is generated by the hardware.

The figure below shows whahtliotimeotdhe event, under three diffeteiit cofifigtirations

Produce six steps puuse  COM  An exampl@BH(’
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) cere

Counter ( c~t)

OCIREF
writeCOMG=1
Commutation ( com? ”4"_'_‘_._._-_.

writeCCiE=0
ceiE=1 cci=1

CCINE=0 CCiNE=0

0CIM=0b110 OCM=0b10p

OCiIN
CCiEs WriteCCiNE-1 CCiEs
oCi
example2
OCIN
examples 0" |_| ]
OCiIN
21.5.8 Use the brake function (pwwyFLT )

The brake function is commonly used in motor control. When using the brake fupgiopx Accordindridhibeagpistesponding control bit
ossi and ogep Bit), the output enable signal and the invalid level will be modified.
After the system is reset, the brake circuit is disglRdition is low. Set up In the register rwva_siRosition can enable the brake sk
functi6h. The polarity of the brake input signal can be configured by corfityuriBit delqudlarity, jnthecsam&Camylstenodified at the same time.
MOE The falling edge can be asynchronous with respect to the clock module, so in the actual signal (acting on the output terminal) an
PWMA_BKR A resynchronization circuit is set up between the registers). This resynchronization circuit will produce between the asynchr
Life is delayed. In particular, if you write wheniibisilow | then before reading it outYou must insert a delay (empty instruction) before you can |
Correct value. This is because the asynchronous signal is written and the synchronous signal is read.
When braking occurs (the selected , There are the following actions :
level appears Hhétisitsrake éhpuridiasynchronously, and the output is placed in an invalid state, an fdte  Bit selectioff}
state, or a reset state (the oscillator with a characteristic is still valid when it is turned off. mcu
once , The output of each output chiinel'is composBdgitterof O'si  The level set by thk bit. ossi-o -
The timer no longer controls the output enable signal, otherwise the
output enable signal is always high. When using complementary outputs :
The output is first placed in a reset state, that is, an invalid state (depending on the polarity). This is an asynchronous operation, even if -
have a clock- time, this function is valid. If the timer's clock still exists,
the dead zone generator will take effect again. After the dead zone, according to the sum bit index, the dead zone generator will take effe:
The level shown drives the output port. Even in this case , ,; And cannot be driven to an effective level at the same time. ocin
Note: Because of resynchroniza\‘i?fn, the dead time is longer than usual (approximatelfl clock cycles).
If the bit of the register is set, when the brake status flag (,y\ sz; Bits in the register) rwua 1er BiE BIF
For the time;, AN interrupt is generated.
If a bit in the register is set, the bit is automatically set in the next update event. pwma_BkR AOE UEV MOE
For example, this can be used for waveform control, otherwise , :
woe Always keep it low until it is set again. This feature can be used in
safety. You can connect the brake input to a power-driven alarm output, a thermal sensor, or other safety devices. Note:

At th?l'nsg E‘%H&%‘Rﬁ?\% 1d a lt’eelé:\llg“i‘.”Ia'ﬁierefore, when the brake input is valid, it cannot be set at the same time (automatically or through ¢
The brakes argimade oyt generation, its effective polarity is programmabtel‘afidt it is genBedéstdryof BKE  Bits are turned on or off.

In addition to brake input and output management, write protection is also implemented in the brake circuit to ensure the safety of the applic:
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Set parameters @glarity and state when prohibited , ,Genfiguration, brake enable andJselsritgh pass PWMA_BKR storage
Deviceof lock  Bit, choose one of the three levels of protectionyvity ~ Afterreset 1ock  The bit field can only be modified once.

Output of brake response (channel without complementary output)

Tormination (y,.,; 17

ocier L
oci 1
C cer-ooisi-1)
oci 1 1
¢ )

CCiP-0015i=0
oci — I
C cerromsin
oci 1
¢ )

CCiP-1015i-0

With complementary transmissionThe output of Gueripldeaespyradbut), .

Termination (y,o _+_>
OCi I
OCiN
(Not executed , ccip-o ), oisil
OCi I i
OCiIN i o I

; w
CCiE=1 T CEINP=0 [TOISIN-T

e e 10um
oci

OCiN A A A
« | I
CCiE=1 " CCiP=0 * OISi=1 * ) OISIN-T bl od
oci 1 |
OCiN —
—=
¢ CCiE=1 . T
oci
OCIN St
¢ CCiE=1 " CCiP=0 " OISi=1 * CCINE=0 " CLiNP=0 " )
oci I |
OCIN
¢ CCiE=1 B OrOISi—DISIN— )
21.5.9 Clear when an external event occurscirgegignal

Input temviinat(geilhe corresponding signal in the register .
For a given channel, at ETRF Bit '1") of ocice

. will remain low until the next update event occurs i i
a high level, it is possible togRak&4EWN , ocirer P urve  THIS function only

Can be used to output comparison iMode anst cannot be used for mandatory mode.
The signal can be connected to the output of a comparator for controlling tMusttrercoAfi g time follows :

1. ETR For example , ocirgF

2. The externally triggered prescaler must be turned off : ., rrx In the register eresii:0-00°

3. External clock mode must be disabled : pwhia_srie IN the register ece-o

External trigger polarity () and exipinabdigarrsfitien shd San LesmniiBy@kar AEBYS Sbbomdhttre dignat below. rrrr

In this example, the timer is placed in mode. pwmaPwm

ETR  clear  pwMma of  OCiREF
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) cerx

Counter ().

ETRF

OCIREF
OCiCE=0

OCIREF
OCICE=1

21.5.10 Encoder interface mode

Encoder interface mode is generally used for motor control.

The method of selecting the encoder interface mode is :

If the counter is only there The edge count, then sBtM» SMCR In the register sms-oot /

, if only there Edge count, then set sms-o10

If the counter is passing Il Edge count, then setvs-oii

the setting dt'tfie‘safhe time and TI2 Bit, you can choo§¢ 2" T2 Polarity; if necessary, also
The input filter can be programmed.!n the registerof and ccie cce

Two inputs Is used as an interface for incremental encoders. Assume that the counter has betmtbiaregigier,,
CEN=1 and TI1 TI1 and T2 7

The signa hitBP S284IHY GREDSRRNABR RIYAISHEANSIAIR QEFHFSION MereisMWIHES G aHd poakty gopversiodcassdingto | . . The tra

generates a counting pulse and a direction signal. According to the transition sequence of the two input signals, the counter counts up or

down, and the hardware sets the bits accordipgjisiBegardless of whether the counter depends on counting or relyingon ...~ .

Rely on counting or rely on and counting at the same time, at either input terminal (;;, Or) The transition will recalculate the bits. 112 111 Ti2 T12 DIR
The encoder interface mode is basically equivalent to using an external clock with direction selection. This means th&tthe counter is onl

PWMA_ARR Continuous counting between the auto-loaded values of the register/{depeGdimgtcorthe dﬁ*bctiéﬁ? gro or:)t)'

So you must configure it before you start counting . In this mode, the trap, comparator, prescaler, and repeat counter,

The trigger output characteristics, eté"dre SN working as usual. The éncoder mode and the external clock mode are not compatible, so they
In the encoder interface mode, the counter is automatically modified in accordance with the speed and direction of the incremental enco

of the counter always indicates the position of the encoder, and the counting direction corresponds to the direction of rotation of the connect
The following table lists all possible combifiatidfs (assDmingt iblearedgtimiribleisame time).

between the counting direction and the encoder signal

TIIFP1 signal TI2FP2 signal
Corresponding to the level
Effective edge ( L Copr . rise rise
TIIFP1
of the relative signal G5"¢tamd Down , down, count, Drop doés not
Hiah up, count, rjot count , up, count,
Onlyin T count 9 count does not count
down, count, not count
low
) high Do not Do not codlint, count up, count down
Onlyin T2  count
low count do not doundt cqunt, count down, count up
) high Count down, count up ,|count down| count dowh, count
in 711 and 7  Countup
low up, count dpwn, count (fown, count|down, counF up

An external incremental encoder can be diréétly ciirmeotatbtdion does not require external interface logic. However, generally use a com
The differential output of the device is converted into a digital signal, which greatly increases the anti-noise interference ability. The third

signal output by the encoder represents the mechanical zero point, which can be connected to an external interrupt input and trigger a count:
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The following is an example of a counter operation, showing the generation and direction control of the counting signal. It

also shows how input jitter is suppressed when two edges are selected; jitter may occur when the position of the sensor is close to

a conversion point. In this example, we assume that the configuration is as follows :

PWMA_CCMRICCI1S=01 (

Map to register , ,cpp,

I2)

register , ., Not inverted, mapped to ici-11) 1c2-112)

cc2s=01 € register , ;cm,

ccip=o € register , ., Not inverted,
ccap=0 (

sms=o11 €

CEN=1 ( PWMA_CCMR2 PWMA_CCER1 PWMAﬁ@aigiwAe%ﬁf%Ff%Ied)

Example of counter operation in encoder mode

Register, all inputs are valid on the rising and falling edges)

forward Jitter back off

counter

on under

Jitter forward

The picture belovisiearamplbef the operation of the counter when Ol gotamitjgensienseat ¢ the same as in the example above)

ict  Examples of inverted encoder interface modes

forward Jitter back off

counter

When the timer is configured in encoder interface mode, it provides information about the current position of the sensor. Using another t
configured in capture mode to measure the interval between the two encoder events, dynamic informatjon (speed, acceleration, deceleration)
The encoder output indicating the mechanical zero point can be used for this purpose. According to the interval between the two events, the |

at a certain time interval. If possible, you can latch the value of the counter to the third input capture register (the capture signal must be peri

generated by another timer ).
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21.6 interrupt

PWMA/PWMB Eachhass gource of interrupt request :
Brake interrupt

trigger interrupt

Event interruption

COM
/

Input capture output
compwﬁm%&‘tp“t comparison interrupt

input capture Output comparison interrupt
input capture Output coh’nparison interrupt

Update event interruption (such as counter overflow, underflow and initialization)

In order to use the interrupt feature, for each interrupt channel beingerrwms_1Er The corresponding interrupt in the register e
used, set the energ\bit: that is, the bitiBy setting sz comi - v PWMA_EGR/PWMB_EGR The corresponding bit in the register ,

You can also use software to generate each of the above interrupt sources.
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21.7 PWMA/PWMB Register description
21.7.1 Output enable register (pwMx ENO’
symbol address B7 B6 B5 B4 B3 B2 Bl B0
PWMA_ENO FEBIH ENO4N ENO4P ENO3N ENO3P ENO2N ENO2P ENOIN ENOIP
PWMB_ENO FEB5H ENO8P ENO7P ENO6P ENO5P

ENOSP © PWMS

Output control bit

o Prohibited outputPWMs
|: Enable 19\1}‘} lét

Output control bit

ENO7P © PWM7

o Prohibited outputPwM?7
|: Enable ]?{')'} "%t

Output control bit

ENO6P © PWM6

0: Prohibited outputPWM6
|+ Enable Quiput

Output control bit

ENOSP * PWMS5
o Prohibited

outputPWM5s

output
PWMS5S

rwms@uitput control bit

o Prohibit%pw

1: Enable

1: Enable

outputrwman
rwM4R@NREpuUt control bit
: Prohibitedput pwmap

1: Enable outputPWM4p

v QUERME control bit

o Prohibitm

: Enable

outputrwmsn
rwmsF@uiput control bit

o Prohibitw

17 Enable outputrwmzp

rwM2Qtidput control bit

o Prohibit%{mum

iFEnable outputewaan
rwm2r@utput control bit

o+ Prohibited .

: Enable

outputrwm2p

rwmiQuitput control bit

o Prohibit%{m‘m‘ItN

: Enable

outputrwmin

rwMiEAuEput control bit

.- Prohibited .~ Output

i Enable PWMIP output
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21.7.2 Output additional enable register pwnmx 10AUX

symbol address B7 B6 BS B4 B3 B2 Bl B0
PWMA_IOAUX FEB3H AUX4N AUX4P AU AUX3P AUZN AUX2P AU AUXIP
PWMB_IOAUX FEB7H - AUXSP AUX7P AUX6P AUXSP
AUXED | pwMs Output additional control bits

AUXT7P *

AUXG6P *

AUXSP *

AUXA4N *

AUX4P *

AUX3N *

AUX3P *

AUX2N *

AUX2P *

AUXIN *

PWMIP

The outputiisidirectly determined byauxir :

0-

1+

* PWM4N

* PWM4P

* PWM3N

* PWM3P

* PWM2N

* PWMIN

rwiihe output is directly determineddoyrol ENosp

- P ENOSP The 6Utput of the suluiis control

PWM?7 determined by the output additional control bits
pwiihe output is directly determineddaysnore

© PwM7 exorr  The OUtptt of the suloiig control

PWM6 determined by the output additional control bits

rwiihe output is directly determined daytrsnose

" PWM6 exose  The 8UEplif of the sutiigt control

PWMS determined by the output additional control bits

rwithe output is directly determined dyrsnose

© PWMS mose  The’8UtpUt of the sukoiigt control

PWM4AN determined by the output additional control bits

pwithe output is directly determined byoon

MA_BKR

The output isicomposéd b Joint control

PWM4P Output additional control bits

rwiilve output is directly determined bygntrol Exo4p

The' SUtput of the suiniistdetetrained by exoswr
PWM3N Output additional control bits

rwiThe output is directly determined byontrol ENo3N

The output isscompos8d of"A-PKR Joint control

PWM3P Output additional control bits

rwiitve output is directly determined bagntrol Enxo3P

The' 8litptit of the sulviistadetetrained by exose
PWM2N Output additional control bits
rwilhe output is directly determined byontrol Exo2N

MA_BKR

The output isicomposéd b Joint control

PWM2P Output additional control bits

rwiilve output is directly determined bygntrol Exo2P

- Pwwze The' Bilfptifof the swhoiist detetroined by exoxr

PWMIN Output additional control bits

rwiThe output is directly determined byontrol ENoIN

MA_BKR

The output is'eomposad o Joint control

Output additional control bits

control ENO1P

PWMIP A_BKR

The output ‘QJQ:'tﬁmpogb‘l:ll;.")V Joint control
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21.7.3 ,Control register (  pwnx cr1)
symbol address B7 BS B4 B3 B2 Bl BO
PWMA_CRI1 FECOH ARPEA B6 CMSA[1:0] DIRA OPMA URSA UDISA CENA
PWMB_CRI1 FEEOH ARPEB CMSBJ1:0] DIRB OPMB URSB UDISB CENB

: Automatic pre-loading allowed bits (arPEnn=AB)

PWMn_ARRO * The register is not buffered, it can be written directly
1 PWMn_ARR to the register buffered by the pre-loaded buffer
emsao Select the alignment mode ()
CMSn[1:0] Alignment mode description

00 Edge alignment modeThe counter counts up or down based on the direction bit
(DIR) , and the counter counts up and down alternately.

o1 Central alignment mode fihe output comparison interrupt flag of the channel configured
as the output is only set to 1 when the counter counts down.
The counter counts up and down alternately. The output

10 Central alignment mode@Mmparison interrupt flag of the channel configured as the
output is only set to 1 when the counter counts up.
The counter counts up and down alternately. The oufput

" Central alignment mocie%omparison interrupt flag of the channel configured as the
output is set to 1 when the counter counts up and down.

Notée: When the counter is turned on ( cgniti#s not allowed to switch from edge alignment mode to center alignment mode.
Note: In the central alignment mode, the encoder o) Must be banned. .
mode ( : The counting direction of the counter (pirnn=48)
0 : The counter counts up; : The
1 counter counts down.
Note: When the counter is configured for central alignment mode or

encoder mode, this bit is read-only. orvi,* SiNgle pulse mode (_, .,

0 : When an update event occurs, the counter does
I not stop; : When the next update event occurs, cRiairthe counter stops.
urs,: Update the source of the jdfansigdate event is allowed, any of the following

o If UDIS events will generate an update interrupt :
The register is updated (counter overflow Underflow)

Software setting8"
clock Trigger the update generated by the controller

If an update event is allowed, the update interrupt will only be generated when th&'folloWing events occur, and upis
The register is updated (counter overflow underfiow)

: Updates are prohibited ( _, .,

UDISn
0 : Once the following events occur, an update) F¥EBé generated (
,Counter overflow and
underflow generate

software update events -
- :Noupbstbaévare reset generated by the trigger mode controller is buffered and the registers are loaded with their pre-loaded va

! generated, the shadow register ( ARR* PSCr CCRx ) Keep their values. If set uG  Bit or clock

The trigger controller issues a hardware reset, and the counter and prescaler are reinitialized.
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C

o Disable counter ;

exa Allow counter (.

1 : Enable the counter.

Note: It is set up in thesQftwalRer the bit, the external clock, gating mode, and encoder mode can only work. However, the trigger mode

Set by hardware cex bit.

21.7.4 ,control register ( ...\, g, and real-time trigger  apnc
symbol agidress B7 B6 BS B4 B3 B2 Bl BO
PWMA_CR2 FECIH TIIS MMSA[2:0] ~ COMSA ~ CCPCA
PWMB_CR2 FEEIH TISS MMSB[2:0] - COMSB - CCPCB
T PWM/PWMA
s First group The'inpdt i
0 PWMIP is connected to T (Input of digital filter)
1Y pwMIP PWM2P ad pwmse  The pin is connected to the PWM of Tie
: Second group,,, vwnis of Tis

TI5S®

0° PWMS

1-

The input pinis 15

connected to rwvs s pwmy

first set of selections (input of
the digital filter) after XOR ;
The pins are connected to the s&¢bnd Yroup after XOR

: Main mode selection

MMSA[2:0]"
MMSA[2:0] Main mode description

The UG bit of the PWMA_EGR register is used as the trigger output (TRGO).

000 reset If the trigger input (clock/trigger controller is configured as reset mode) generates
a reset, the signal on the TRGO will have a delay counter
enable signal relative to the actual reset and will be used as the trigger output (TRGO). |
used to start the ADC so that the control enables the ADC within a period pf time. The c¢
enable signal is generated by the logic of the CEN control bit and the trigger input signa
mode . Unless the master/slave mode is selected ,
there will be a delay on TRGO when the counter enable signal is controlled by the trigge

001 Enable Note: When you need to use PWM to trigger the ADC conversion, you need to first set
the ADC_POWER, ADC_CHS, and ADC_EPWMT in the ADC_CONTR register. When the PWM
generates the TRGO internal signal, the system will automatically set ADC_START to start
the AD conversion. Please refer to the sample program for detailed use"Use PWM's CEN to start
the PWMA timer and trigger the ADC in real time"
Fhe-update-eventis—selectedasthetriggeroutput{fRGO)—————————

010 update

o1 Compare pulses , the trigger output sends a positive pulse (TRGO)
OC1REF signal is used as the trigger output (TRGO)

100 Compare OC2REF signal is used as the trigger output (TRGO)

101 compare OC3REF signalls used as a trigger output (TRGO)

1o compare OCA4REF signal is used as a trigger output (TRGO)

m compare
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: Main mode selection

MMSB[2:0]"
MMSB[2:0] Main mode description
The UG bit of the PWMB_EGR register is used as the trigger output (TRGO).
000 reset If the trigger input (clock/trigger controller is configured as reset mode) generates
a reset, the signal on the TRGO will have a delay counter
enable signal relative to the actual reset and will be used as the trigger output (TRGO). It is use
to start multiple PWM so that the control enables the slave PWM over a period T time. The
001 Enable counter enable signal is generated by the logic of the CEN control bit and the trigger input
signal in the gated mode . Unless the master/slave mode is selected
, there will be a delay on TRGO when the counter enable signal is controlled by the trigger
010 update input. The update event is selected as the trigger output (TRGO).
Once a capture occurs or a comparison is successful, when the CC5IF flag is set to 1
ot Compare pulses , the trigger output sends a positive pulse (TRGO)
OC5REFsignatis used-as-the triggeroutput{fRGO)————————————
100 Compare
OCGREE sianali | a6 the tri tput (TRGO)
101 compare
OC7RFF signalls used as a frigger output (TRGO)
110 compare
OCB8REF signal is used as a trigger output (TRGO)
m compare

Note: Only the first group ©°f TrRGO Can be used to trigg&itthe start , can
Note: Only the secoriigroup  ™8¢© be used for the first grouff pwir?

COMSn :capture COmpare the update control selection of the control bit ( n-a5>
o' WWhengcanly COMG These ‘control bits are only updated when
I W\'}\?Fnelﬁ%ry when : coMg the position is locaWtke¢ control bits are only updated when the rising edge occurs

CCPCn capture,Compare the pre-loaded,control bits (
CCINE ' 0 CCIE - anc 0CIM Bits are not preloaded
1° CCIE + CCiP ' CCINE  CCiP * and

CCiNP OCIM Bits are preloaded; after this bit is set, they are only set coMG

It is updated after the bit.

Note: This bit only works on channels with complementary outputs.
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21.7.5 Slave mode control registeypwmx_SMCR)
symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_SMCR FEC2H MSMA TSA[2:0] R SMSA[2:0]
PWMB_SMCR FEE2H MSMB TSBJ[2:0] - SMSB[2:0]

viswn- Master-slave mode ( _, )
o+ No effect
.+ Trigger input (1rai

: Trigger source selection

) The event on is delayed to allow FWMn

With its slave™M

Perfect synchronization B&tWeen (through

TSA[2:0]

TSA[2:0] Trigger source
000 -
001 )
010 Internal trigger ITR2
011 -
100 TI1's edge detector (TI1F_ED)
101 Filtered timer input 1 (TI1FP1)
110 Filtered timer input 2 (TI2FP2)
111

External trigger input (ETRF)
L Trigger source selection

TSB[2:0] Trigger source
000 -
001 -
010 -
o1 .
100 TI5's edge detector (TISF_ED)
101 Filtered timer input 1 (TISFP5)
110 Filtered timer input 2 (TIGFP6)
TTT

External trigger input (ETRF)

Note: These bits can ofil{jBe used ilime is changed to avoid incorrect edge detection when changing.
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: clock trigger Select from modeswmsap:o]

SMSA[2:0] Function description
000 Internal clock mode If CEN=1, the prescaler is directly driven by the internal clock
001 Encoder mode 1 | According to the level of TI1FP1, the counter counts up/down at the edge
010 Encoder mode 2 of TI2FP2 According to the level of TI2FP2, the counter counts up/down at the

encoder mode 3 edge of TI1FP1 According to the level of another input, the counter

011
counts up/down at the edge of TI1FP1

and TI2FP2 on the rising edge of the selected trigger input (TRGI)When the

100 Reset mode . T . . :
em counter is reinitialized, and a signal to update the register is generated
. When the trigger input (TRGI) is high, the clock of the counter is turned o).
101 Gated mode Once the trigger input becomes low, the counter stops (but does not reset).

The start and stop of the counter are controlled. The

ctou nierstaﬂs-(but-doesmesvlhnrthwismg-edgwﬁhrtrig%eﬁmmt—
, Only the metelr

110 Trigger mode TRGI . The start of the counter is controlled

—Fhe-rising-edge-of-the-selected-triggerinput(TRGH-drivesthe-counter——
Note: If TIHF_ED is selected as the trigger input (TS=100), do not use gated mode.
m External clock mode 1 This is because TI1F_ED only outputs a pulse every time TI1F changes

, but the gating mode checks the level of the trigger input.

: clock trigger, Select from modeswmssp2:0;

SMSBI[2:0] Function description

000 Internal clock mode If CEN=1, the prescaler is directly driven by the internal clock

oo1 Encoder mode 1 According to the level of TISFP5, the counter counts up/down on the edge

o1 Encoder mode 2 of TIGFP6 According to the level of TI6GFP6, the counter counts up/down on the

encoder mode 3 edge of TISFP5 According to the level of another input, the counter
o011

counts up/down on the edge of TI5SFP5

and TI6FP6 on the rise of the selected trigger input (TRGI)Reinitialize the couinter

100
Reset mode at the edge, and generate a signal to update the register
. When the trigger input (TRGI) is high, the clock of the counter is turned on.|Once
101 Gated mode the trigger input becomes low, the counter stops (but does not reset). The start and
stop of the counter are controlled. The
counter-starts-(butdoesnotreset)jontherisingedgeof-the-triggerinput-FRGI.
110 Trigger mode Only the start of the counter is controlled
Note: If TISF_ED is selected as the trigger input (TS=100), do not use gated
M External clock mode 1 mode. This is because TI5F_ED only outputs a pulse every time TI5F changes

, but the gating mode checks the trigger input.level
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21.7.6 External trigger registerpwmx_ETR)
symbol address B7 B B4 B3 Bl BO
PWMA_ETR FEC3H ETP1 ECE. B5 ETPSA[1:0] B2 ETFA[3:0]
PWMB_ETR FEE3H ETP2 ECEH ETPSBI[1:0] ETFB[3:0]
-AB) . -
The poIarit{} (\ETPn'EXternal trigger ..,

o : Valid for high level or rising edge
I': valid for low level or falling edge

et EXternal clock is enabled (

E n=AB)

0 : Disable external clock mode
I : Enable the external clock mode, the clock of the countefise

ECE The effect and choicg®f ©°"*'*° effectiv@leegaternal clock mode is the" $anfei(r

setlnote . .

register

SMs=211? Can be used at the same time as the following modes: trigger standard mode; trigger reset mode;

Nmﬁeﬁﬁ?rﬂ'ﬂyﬂﬂﬂ( m?rﬁ’&geflg&tmg mode. But it must not be connected to (in the register ,

Noteé: The external clock Gridthe ervabled atithe same time as the external clock mode; and the external clock input is 12

ETPSn : External trigger prescaler, external trigger signalThe maximum frequency @4hhdt'exceed, erPrescaler can be used to reduce
The frequency®fien ctkis very useful when the frequency is very high: (-5’
o The prescaler is turned off
01° EPRP The frequency of ,
02 © EPRP The frequency of 4
03° EPRP The frequency of g
ETFny., :External trigger filter selection, this bit field defines  The sampling frequency and the length ofthé digital filter.
ETFn(3.q Number of clocks ETF3.q) Number of clocks
0000 1 1000 48
0001 2 1001 64
0010 4 1010 80
0011 8 1011 96
0100 12 1100 128
0101 16 1101 160
0110 24 1110 192
o 32 T 256
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21.7.7

Interrupt enable registeypwmx IER)

symbol

address B7 B6 B5

B4

B3

B2

Bl

BO

PWMA_IER

FEC4H BIEA TIEA COMIEA

CC4IE

CC3IE

CC2IE

CCIIE

UIEA

PWMB_IER

FEE4H BIEB TIEB COMIEB

CCS8IE

CC7IE

CC6IE

CCsIE

UIEB

aie,: Allow brake interruption (

:A,B)

,+ Prohibit brake interruption;

,: Allow brake interruption.

et Trigger interrupt to enable (

:A,B)

,+ Prohibit triggering interrupts;

.+ Enable to trigger an interrupt.

coMig: Allow

Interrupt (»=AB> com

0: PrOhibitQﬂbrrupt ; COM

1: Allow

it

CCnlE : Allow capture Compare interruptss(.s..7.s)

0 :No capture Compare'interrupts; : Allow

I capture Compare intérruptions.

uiea- Allow update interruption ( _, )

,+ Prohibit update interruption;

,: Allow update interruption.

21.7.8

Status register 1(PwMx_SR1)

symbol

address B7 B6 B5

B4

B3

B2

Bl

BO

PWMA_SR1

FECSH BIFA TIFA COMIFA

CCA4IF

CC3IF

CC2IF

CCIIF

UIFA

PWMB_SRI

FEESH BIFB TIFB COMIFB

CCS8IF

CCTIF

CC6IF

CCsIF

UIFB

BiFn  : Brake interrupt mark. Once the brake input is valid, the position is determined by the hardware. If the brake input is invalid, this bit car
0o ( n=AB)
o- No brake event is generated

: a valid level is detected on the brake input

1
TIFn
: Trigger interrupt mark. When a trigger event occurs, the hardware pairs the location. Cleared by the software. ( 10n=48)

0 : No trigger event generation : trigger
1 interrupt waiting for response

COMIFn * COM

Interrupt mark. COM Event This bit is set by'the hardware. Cleared by the software.,

. —ap)
o:None  com  Once an event occurs (n=AB

Interrupt waiting
COM
for response i :

apture compareg INterrupt mark, refer cc1ipdescription

toriCapture compare, Interrupt mark, refer to: ccipdescription

Capture compare, Interrupt mark, refer toccsir ccirdescription

CCSIF Capture compare; Interrupt mark, refer to¢1réeseription

descripti
ccar Capture compare, Interrupt mark, referctgF """

~c1yrdescription
CC3F Capture compare, Interrupt mark, refer“'"™
description

ccaF  to: Capture compare, Interrupt mark, réféf

ccir  to: Capture compare, Interrupt mark.
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If the channe|Configured as output mode :

This bit is set by the hardware when the counter value matches the comparison value, , Except in centrosymmetric mode. It is cleared b

o No match occurred ;

1°  PWMA CNT The value of a1 ccr| The value matches.

Note: In the central symmetry mode, when the coypiRihvab¢riup, when the counter value isWhen counting down (itfrom arr

Count up to Arr arr. @Nd then b¥ount down to),, Therefore, for all svs Bit value, neither of these two values is marked

the mark. Byt if > then when CNT  Reach  spp  Ontime, ccpp jset.

if the channe|Configured as input mode :

This bit is set by the hardware when the capture event occurs, , It is clesred by tie software,
Or by reading o’ No input capture generation

I : The counter value has beeri'6éapttired to

UFn  : Update interrupt flag When an update event is generated, this bit is set by the hafdwaré&. It is cleared by the software.,

" No update event occurred

I : The update event is waiting for a response. This bit is set by the hardware when the register is updated

RuowMmn_ cdVhen the , When the counter overflows or underflowsupis-o
when set

Rud™""“Yegister of the registemnis-o- urs=0’ PWMn_EGR Register of UG Bit software pair counting

devise s reinitialized
if

PWMn_CRI Register of upis-o: urs—» When the countercy™  When the triggered event is reinitialized
21.7.9 Status register 2(PwMx_SR2)
symbol address B7 B6 BS B4 B3 B2 Bl BO
PWMA_SR2 FEC6H R ~ 1 CC40F CC30F CC20F CCI10F
PWMB_SR2 FEE6H - - - CC8OF CC70F CC60F CC50F

istlire compare, Repeat the capture mark. See also: (., description.
Capture compare, Repeat the capture mark. See also;,.description.
Capture compare, Repeat the capture mark. See also;,.description.
Gapture compare; Repeat the capture mark. See also;.,.description.
Gagpture compare, Repeat the capture mark. See also;.,.description.
Gapture compare, Repeat the capture mark. See also;.,.description.

Capture compare, Repeat the capture mark. See alsoggpsidescription.

CCIOF :capture compare, Repeat the capture mark. Only when the corresponding channel is configured as input capture, the mark can be set by

Clear this bit.

0 : No repeated capture is generated; : The

1 value of the counter is capturedstocr! Register time , ., ,The status is already.
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21.7.10 Event generation register (pwmx EGR’
symbol address B7 B6 B5 B4 B3 B2 Bl BO
PWMA_EGR FECTH BGA TGA COMGA CC4G CC3G CC2G ck1G UGA
PWMB_EGR FEE7TH BGB TGB COMGB CC8G CC7G CC6G cksa UGB

—AB)
BGn  : A brake event is generated. This bit is 1set by the software to generate aBrake event, automaticalﬁchleared by the hardware (;

K No action
I : Abraking event is generated. At tfistime , If the corresponding interrupt is turnbeboma @orresponding interrupt is generated
TGén : Generate a trigger event. This bit is set by the software to generate a trigger event, which is automatically cleared by the hardware (,_,
,- No action
11 =l Clf the corresponding interrupt is turndeboma Corresponding interrupt is generated
COMGn :capture COMpare events to generate control updates. This bit'is set by the software and automatically cleared by the hardware (;,,_, -
,- No action
L eepear? Allow updates CCIE CCINE* CCiP CCiNP + OCIM bit.

Note: This bit is only valid for channels with complementary outputs

CcsG - : Generate capture,Cémpare events. ReferendBescription Description
CC7G : Generate capture Compare events. referenc@®escription
/ event. reference s’ GRIGIARR GAPtUre comparison
CC5G6 : Generate capture Compare events. Réferend®escription
ccsc 1 Generate capture Cémpare events. Référenqgescription
€3G : Generate capture,Compare events. Référenqgescription
CcC2G

: Generate capture Compare events. rg?éq‘enc'i:‘)escription

cci- Generate capture compari§@At. Generate capture comp@vent. This bit is set by the software to generate a capture Compare events ,
,Automatically cleared by the hardware.
o No action;
;- In the channel . Generate a capture on,Compare events.
If the channel eonfigured as output: set ccir=1 , If the corresponding interrupt is turned on, a corresponding interrupt will be generatec
If the channel epnfigured as input: the current counter value isvcaptured to  Register, set cenp-p» 1 turned on
The corresponding interrupt generates a corr”e"s]!iondir%rl% gyl‘l}'ﬁ?nlfs et CClOF=1°

UGn : An update event is generated. This bit is set by the software and automatically cleared by the hardware.,
( 1n=AB)

: No action ;
4 Re?nitialize the counter and generate an update event.

Note that the counter of the prescaler is also cleared (but the prescalgrigaaffigissykamaine meelagas@ount up)

Then the counteris clear8d;lif (Count down) then the counter tiikegRR The value of.
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capture, COmparison mode registeny{,cGyg;’

The channel can be used to capture the input mode or compare the output mogde,and Bit definition. The role of other bits of this register

the direction of the channel is different frggy thg, 0 HIFS RANCHBH BPIHALANEN A TRASSHRescides, the channel in the input modeWork under

can. Therefore, it must be noted that the fuhctions of the same bit in the output mode and the input mode are different.

The channel is configured to compare the output mode

symbol address B7 B6 B5 B4 B3 B2 BO
PWMA_CCMRI1 FEC8H OCICE OCIM[2:0] OCIPE OCIFE B1 CC18[1:0]
PWMB_CCMRI FEESH OC5CE 0C5M[2:0] OC5PE OCSFE CC58[1:0]

ocnc: Output comparison Clear to enable. This bit is used to en#Bl&the us€afernal events on the pin to clearttiEhehamipait signal

(  ocnrer) € n:1‘5)

OCnREF Not affected Impact of input ; eTrr

,+ Once detected ETRInput high level , ocnrer=0-

ocnvzo) OUtPUt comparison Bits define the output referef€eSignal The action, andPCoREF Decided  ocn
The value of.ocpREF mode. the » cce the position. ( n-15)
OCnM[2:0] sIs the high level valid, ahd the effective level depends on odescription
000 Set channel n when the | The comparison between PWMn_CCR1 and PWMn_CNT has no effect on OCnREF

pattern freezes and matches
001 When PWMn_CCR1=PWMn_CNT, OCnREF output is high
Set the channel n when

the output is a valid leve| match
010 When PWMn_CCR1=PWMn_CNT, OCnREF output is low
The output is an invalid level

o011 Flip forced When PWMn_CCR1=PWMn_CNT, flip OCnREF
100 to invalid level forced | to force OCnREF to be low
101 to valid level and force OCnREF to be high

when counting up, when PWMn_CNT<PWMn_CCR1 OCnREF

output is high, otherwise OCnREF output is low when

10 PWM mode 1

counting down, when PWMn_CNT>PWMn_CCR1 OCnREF

output is low, otherwise OCnREF output is high when

counting up, when PWMn_CNT<When PWMn_CCR1, the

OCnNREF output is low, otherwise the OCnREF output is high . When
M1 PWM mode 2

counting down, when PWMn_CNT>PWMn_CCR1, the OCnREF

output is high, otherwise the OCnREF output is low.

3The level is set mw(nTNate: oncelp,the register L0ck bit) and c Cns=Oo(This channel is configured as

Output) Then this bit cannot be modified.

»wu oNote: Before pattern |n, only if the comparison result changes or from frozen mode in the output comparison
switching to , Or mode 1 The level just changed.
Noté: On channels vMﬂd(?omfeh{gﬁd%ﬁEgutputs, these bits are preloadéd. Gr2 Register of ccPc=1' 0CM bit

Only in COM  When an event occurs, a new value is taken from the preload bit.
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ocape+ OUtPUt comparisonpre-loaded to enabié The preload function of

o Prohibited  pwn CCRI the register can be written at any time  pwmn_ccri Register, and the newly written value
It works immediately.

i Open PWMn_CCRI The pre-loading function of the register, the read and write operation Bty Gperates ontlié'pre-loaded registe
The loaded value is loaded into the current register when the update event arrives.

3The level is set to (PlNot,emnce Locdn the register LocK bit) and (This channel is configured as

CCnS=00
Output) Then this bit cannot be modified.
Noteé: In order to operate correctly, in The preload function must be enabled in mode. But in single pulse mode (35 cx,
Device of oy »wam )s it is not necessary.
OCnFE : The output iswrelatively fast to enable. This bit is usegd#suspec@siponse to the triggered input event.
,:- According to the counter anthe valueof . ccn . Normal operation, even if the trigger is turned on. When the input of the trigger has a valid
Along the time§@ctivibe minimum delay of the output is a clock cycle.
! : The effective edge entered into the trigger acts as if a comparison match has occuniedetiiereéonpare the level with the comparison
°C The result is irrelevant. The effective edge sum oFhecdelayiioty tdggrrtputs is stlortkygo - Only in the channel

It works when it is configured as or mode. pwma PwMB

CCIS[1:0] :capture Compare'options. These two digits define the direction of the channel (input,Output), and the selection of input pins
CC1S[1:0] Direction Input pin
00 output
01 input IC1 is mapped on TI1FP1
10 input IC1 is mapped on TI2FP1 and IC1 is mapped on TRC.
This mode only works when the internal flip-flop input is selected
1 input
(selected by the TS bit of the PWMA_SMCR register)
CCsS[1:0] :captureCOmpare options. These two digits define the direction of the channel (input Output), and the selection of input pins s
CC5S[1:0] Direction Input pin
00 output
01 input IC5 is mapped on TI5FP5
10 input IC5 is mapped on TIGFP5
IC5 is mapped on TRC. This mode only works when the internal flip-flop
1 input
input is selected (selected by the TS bit of the PWM5_SMCR register)
note : ccis Only when the channebisiclosed ( Register of ¢ IS Writable.
note : ccss only when the channeP$"@16SEH ( the register gf;;._,) IS Writable.
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The channel is configured to capture the input mode

symbol address B7 B6 B5 B4 B2 B0
PWMA_CCMRI1 FEC8H ICIF[3:0] B3 IC1PSC[1:0] B1 CC1S[1:0]
PWMB_CCMRI1 FEESH IC5F[3:0] IC5PSC[1:0] CC58[1:0]
ICnF(3:0] : Input capture filter selection, this bit field defines™ The sampling frequency and the length of the digital filter. ( =15
ICNnF3.q clocknumber ICnF3.q) Number of clocks
0000 1 1000 48
0001 2 1001 64
0010 4 1010 80
0011 8 1011 96
0100 12 1100 128
0101 16 1101 160
0110 24 1110 192
o011 32 T 256

Note: Even for channels with complementary outputs, this bit field is non-preloaded and wiil hot b&'éér&idered

The value of

the device) icneseipsgCapture the prescaler. These two define ¢t

Input (;¢;

00 : No prescaler, every edge detected on the capture input port triggers a capture

2 Each event triggers a capture o::

¢2Bach event

triggers a capture once 10

: Each event triggers a capture once

) The prescaler coefficient. ( n=15)

storage

put pins s

ccisi:of! :captureCOmpareioptions. These two digits define the direction of the channel (input Output), and the selection of input pins
CC1S[1:0] Direction Input pin
00 output
01 input IC1 is mapped on TI1FP1
10 input IC1 is mapped on TI2FP1 and IC1 is mapped on TRC.
This mode only works when the internal flip-flop input is selected
1 input
(selected by the TS bit of the PWMA_SMCR register)
CCsS[1:0] :capture,COmpare options. These two digits define the direction of the channel (input Output), and the selection of in
CC5S[1:0] Direction Input pin
00 output
01 input IC5 is mapped on TI5FP5
10 input IC5 is mapped on TI6FP5
IC5 is mapped on TRC. This mode only works when the internal flip-flop
1 input
input is selected (selected by the TS bit of the PWM5_SMCR register)
note : ccyg Only when the channebisiclosed ( Register of ¢ IS Writable.
note : ccss the register &ISE:O) Is writable.

only when the channeFI$"€l6SEH (
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capture Comparison mode registeny{ccmrz’

21.7.12 The channel is configured to compare the output mode

symbol address B7 B6 B5 B4 B3 B2 BO
PWMA_CCMR2 FECOH OC2CE 0C2M[2:0] OC2PE OC2FE B1 CC28[1:0]
PWMB_CCMR2 FEE9H OC6CE 0C6M[2:0] OCG6PE OC6FE CC6S[1:0]

ocnc: Output comparison Clear to enable. This bit is used to endBl&'the us€afernal events on the pin to clearttiEhehamipait signal

n:2,6)
Not affected by input

¢ ocnrer) (
0 OCnREF ' ETRF
: Once detecte .
1 flj"nplﬂflﬁlgh level , ocnrEF=0-

: Output Cn=26)

0CnM[2:0]"
comparis@utput comparison is pre-loaded and enabled;refer to

Mode, reference -

CCZS“:O]:Capture comparison: choose. These two digits define the direction of the chadribk(sgletiap.of input pins

CC2S[1:0] Direction Input pin
00 output
01 input IC2 is mapped on TI2FP2,
10 input IC2 is mapped on TI1FP2,
1 input and IC2 is mapped on TRC.
CCoS[1:0] :capture,Compare options. These two digits define the direction of the channel (input,Output), and the selection of input pins s
CC6S[1:0] Direction Input pin
00 output
01 input IC6 is mapped on TIGFP6,
10 input IC6 is mapped on TI5FP6,
11 input and IC6 is mapped on TRC.
The channel is configured to capture the input mode
symbol address B7 B6 B5 B4 B2 B0
PWMA_CCMR2 FEC9H IC2F[3:0] B3 1C2PSC[1:0] BI1 cC2s[1:0]
PWMB_CCMR2 FEE9H IC6F([3:0] IC6PSC[1:0] CC6S[1:0]
ICnF[3:0] : Input capture filter selection, referencgy. ¢ nzu)
(cpscrio INPUL capture n Prescaler, referto ... ¢ n=2,6)
CC2s[1:0]2 :capture,Compare options. These two digits define the direction of the channel (input,Output), and the selection of input pins
CC2S[1:0] Direction Input pin
00 output
01 input IC2 is mapped on TI2FP2,
10 input IC2 is mapped on TI1FP2,
11 input and IC2 is mapped on TRC.

Shenzhen Guoxin Artificial Intelligence @mnidsitic distributorphenenumber

Go to the pure technology-excharngeforum

-778 -



.Selection consultant

sTC12H Series of technical maf@ffiisial websiter.sTCALcom Car gaugg, . Design company .Technical support; g, ¢, ososs

13922805190

CC()S“:O]!CaPthe comparisons choose. These two digits define the direction of the chadribk(sglettan.of input pins

CC6S[1:0] Direction Input pin
00 output
01 input IC6 is mapped on TIGFP,
10 input IC6 is mapped on TI5FP6,
1 input and IC6 is mapped on TRC.

capture COmparison mode registeny(,ccmrs’

21.7.13 The channel is configured to compare the output mode

symbol address B7 B6 B5 B4 B3 B2 B0
PWMA_CCMR3 FECAH OC3CE 0C3M[2:0] OC3PE OC3FE BI CC38[1:0]
PWMB_CCMR3 FEEAH OC7CE 0CTM[2:0] OCTPE OCTFE CCTS[1:0]

ocnci: OUtput comparison Clear to enable. This bit is used to enibl&'the us€afernal events on the pin to cleartliEhehaupelt signal

C ocnrer) ( n=3,7)

0° OCHREF Not affected by input ; ETRE

:On tect
1 Once detec eﬁ'lpﬂfl’lﬁigh level , ocnrEF=0-
ocavpzo) OutpUL Mode, referencew ¢ n=37)

comparis@ugpyt comparison is pre-loaded and enabledy+efer to

3 CC38[1:0] :capture Compare’options. These two digits define the direction of the channel (input,Output), and the selection of input pins
CC3S[1:0] Direction Input pin
00 output
01 input IC3 mapping on TI3FP3 IC3
10 input mapping on TI4FP3 IC3
11 input mappingShoot on TRC.

Cm[l:o]:Capture comparison’ choose. These two digits define the direction of the chadrbk(sgettap.of input pins

CC7S[1:0] Direction Input pin
00 output
01 input IC7 is mapped on TI7FP7,
10 input IC7 is mapped on TI8FP7,
11 input and IC7 is mapped on TRC.
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The channel is configured to capture the input mode

symbol address B7 B6 BS B4 B2 BO
PWMA_CCMR3 FECAH IC3F[3:0] B3 1C3PSC[1:0] B1 CC39[1:0]
PWMB_CCMR3 FEEAH IC7F([3:0] IC7PSC[1:0] CC78[1:0]
ICnF[3:0] : Input capture filter selection, referencecir (n=37)
:nput Capture the prescaler, refer toicapicipsgn ¢ n=3,7)
CC38[1:0] :capture Compare options. These two digits define the direction of the channel (input,Output), and the selection of input pins 3
CC38[1:0] Direction Input pin

00 output

01 input IC3 is mapped on TI3FP3,

10 input IC3 is mapped on TI4FP3,

1 input and IC3 is mapped on TRC.

CC7S[1:O]:Capture comparison’ choose. These two digits define the direction of the chadribk(sglettanof input pins

CC78[1:0] Direction Input pin
00 output
01 input IC7 is mapped on TI7FP7,
10 input IC7 is mapped on TISFP7,
n input and IC7 is mapped on TRC.

capture COmparison mode registeny{ ccmrs)

21.7.14 The channel is configured to compare the output mode

symbol address B7 B6 BS B4 B3 B2 B0
PWMA_CCMR4 FECBH OC4CE 0C4M[2:0] OC4PE OC4FE B1 CC4s[1:0]
PWMB_CCMR4 FEEBH OC8CE 0C8M([2:0] OCSPE OCSFE CC8S[1:0]

ocaci: OUtput comparison Clear to enable. This bit is used to en3ble'the us€afernal events on the pin to cleartliEhehaupeit signal

C ocnrer) ( n:4,x)

0° OCHREF Not affected by input ; ETRE

:0On tect
,: Once detec efll1 putihigh level , ocarer-o

OCnM[Z:O]: OUtPUt MOde, referenGEhM" ( n:4,8)
comparison . . : OutputRasipadedino enable, referto s’
CC4s[1:0] :capture COmpare‘options. These two digits define the direction of the channel (input Output), and the selection of input pins
CC4S[1:0] Direction Input pin
00 output
01 input IC4 is mapped on TI4FP4,
10 input IC4 is mapped on TI3FP4,
n input and IC4 is mapped on TRC.

Shenzhen Guoxin Artificial Intelligence @mpidsditic distributorphenenumbes Go to the pure technology.exchange:forum -780 -




STCIZH Series of technical mai@ffilsial websitev.sTCALecom Car gaugg, . Design company .Technical support, o¢,se5955 ‘Selection consultant, )45,y

chs[l:o]:Capture comparisons choose. These two digits define the direction of the chadribk(sglettiar.of input pins

CC8S[1:0] Direction Input pin
00 output
01 input IC8 is mapped on TISFPS,
10 input IC8 is mapped on TI7FP8,
n input and IC8 is mapped on TRC.
The channel is configured to capture the input mode
symbol address B7 B6 B5 B4 B2 BO
PWMA_CCMR4 FECBH IC4F[3:0] B3 1C4PSC[1:0] B1 CC4s[1:0]
PWMB_CCMR4 FEEBH IC8F[3:0] IC8PSC[1:0] CC8S[1:0]
ICnF[3:0] : Input capture filter selection, referencgy;. ¢ n:4,8)
copsClor Input capture / n Prescaler, referto . ... ¢ n=438)
CC4S[1:0] 4 :capture Compare options. These two digits define the direction of the channel (input,Output), and the selection of input pins
CC4S[1:0] Direction Input pin
00 output
01 input IC4 is mapped on TI4FP4,
10 input IC4 is mapped on TI3FP4,
n input and IC4 is mapped on TRC.
CC8S[1:0] :capture,Compare options. These two digits define the direction of the channel (input,Output), and the selection of input pins s
CC8S[1:0] Direction Input pin
00 output
01 input IC8 is mapped on TISFPS,
10 input IC8 is mapped on TI7FP8,
11 input and IC8 is mapped on TRC.
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21.7.15 capture Compare the enable register (; pwwyx cCcERr1’
symbol address B7 B6 B5 B4 B3 B2 Bl B0

PWMA_CCERI FECCH CC2NP CC2NE bcop CC2E CCINP CCINE CcCIP CCIE
PWMB_CCERI1 FEECH 6P CC6E CC5p CC5E
coep 0C6 Input capture Compare the output polafity. Reference

. . . CCIE
CCG6E 0C¢  input capture, The comparison output is enabled. Reference

. . CCl
CCsP* OC5 input capture Compare the output polarlfy. Reference

. . . CCIE
CCSE - ocs  input capture The comparison output is enabled. reference
Cceane ! OC2N Compare the output polarity he reference
COME OCXN  comparison output is enabled. reference
CC2P* OC2

Input capture Compare the output polarity. reference

CC2E* . ) A
o2 Input capture The comparison output is'énabled. reference

CCINP * .
Compare output polarity

OCIN
0 The high level is valid;

ngj%‘“égvel is validLeve' (PWMA_BKR 1 LOCK
Output), then this bit cannot be modified.

,Bit) Set to or and (The channel configuration is

In the register LOCK CC18=00

Not&: For channels with complementary outputs, this bit is preloaded (ifvva_cr Register) , only in  cOM
The bit takes the new value from the pre-loaded bit. When the incident occurred ,

CCINE * OCIN CCINP

o- Turn off the cempans o Pitiritiable

! : Turn on the comparison output, the output level depends on OISIN
Note: For channels with complementary outputs, this bit is preloaded. if OSSR MOE* (Rgqidtér), only in com
=1 *\ PWMA

(
When the incident occurrethe bit takes the new value from fﬁgcﬁre-loadgé bit.

The value of the bit. and ccis

CCINE Input capture,Compare output polarity ccir * oci

cct  The channel is configured as an output :
,- Valid at high level

. Valid at low level

¢cl  The channel is configured as input or capture :

,-The capture occuriied i’ 12r  The rising edge of;

,:The capture occultéd irr mor  The falling edge of
Input capture,Compare output enable

0 ocicelEt

1 = Turn off input capture/c,_.,mpare output;

Naeromeenputcsaptul@@ompaserthe output. In the register Lock Bit) set to or, , thén this bit cannot be modified.

Note: For channels with complementary outputs, this bit is preloaded.(ifvma cr Register) , only in  coM

When the incident occuifbd bit takes the new value from the pre-loaded bit.

ccip
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Complementary output channels Wwith bt¥kefunctihe control bit

Control bit Output status
MOEOSSIDSSRCCIECCINE 0Ci Qutput status Output status ocin
0 0 0 Output forbidden Output is prohibited
0 0 1 output forbidden Polar OCIREF
0 ! 0 Polar with OCiREF Output is prohibited
0 ! ! polarity and dead zane:r Reverse with polarity andW&at zone
! ‘ ’ Output disable Output is prohibited
off state
1 X
! 0 ! (The output is enabled and at an invalid level) Polar OCiREF
OCi=CCiP
Off state (output is
! ! 0 Polar OCIREF enabled and at an invalid level)
OCiN=CCiNP
1 1 1 With polarity and de@@#bne Reverse with polarity and«dead zone
0 Output is prohibited
. N N N Off state (the output is enabled and at an invalid level) asynchronouslyxthenyif the clock Exists: after a des
1 the output is enabled and at an invalid level) asynchron®ir$iy: then, if the clock exists: after a dead time
OCi=0ISi + OCiN=OISiN; 2ssuming
with OISi and e effective level of. ocin

Outside of the I(/:Oliannﬂbt all correspond oisiN oc And channel status and OSH}‘O

Note: The pins are connected§i 2" ociN

to complementary registers oci The status of the pins depends on

21.7.16 capture, Compare the enable register (, pwmx CCER2
symbol address B7 B6 BS B4 B3 B2 BI BO

PWMA_CCER2 FECDH CCaNP CCANE Fcap CC4E CC3NP CC3NE cc3p CC3E
PWMB_CCERZ FEEDH eer st ccp CCTE
cesp o8 Input capture,Compare the output polarity. Reference
CCsE ! ocs  input capture The comparison output i§'énabled. Reference
cC7P ' 0CT input capture Compare the output polgcrify. Reference
CCTE* oc7  input capture The comparison output is'enabled. reference
CCanp * ocsN  Compare the output polarity’The reference
CORE OGN comparison output is enabled. reference
Ceap oc4 Input capture,Compare the output polarity. reference
cor” oc4  Input capture The comparison output i§'enabled. reference
oy OC3N Compare the output polarify he reference
CC}NE_ . OGN comparison output is enabled. reference
CC3P + 0OC3

. Input capture, Compare the output polarity. reference
CC3E -

0C3

Input capture The comparison output is'énabled. reference
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21.7.17 scounter high bit ( pwwyx oNTRE?

symbol address B7 B6 B5 B3 B2 Bl BO
PWMA_CNTRH FECEH B4
PWMB_CNTRH CNTI1[15:8] CNT2[15:8]

FEEEH

CNTn[15:8] : The high value of the counter (sn-a5>
21.7.18 8Counter low bit ( PWMX_CNTRL)

symbol address B7 B6 B5 B3 B2 Bl BO

PWMA_CNTRL

FECFH

B4

PWMB_CNTRL

FEEFH

CNTI[7:0] CNT2[7:0]

:The counter is low

CNTn[7:0] 8 Bit value (=8>

21.7.19 8Presca|er high bit (  pwwmx_pscru’ , Output frequency calculation formula
symbol address B7 B6 BS B3 B2 Bl BO

PWMA_PSCRH FEDOH B4

PWMB_PSCRH FEFOH PSCI[15:8] PSC2[15:8]

: The high value of the prescaler. ( pscn[i5:8]8n=4,8)
The prescaler is usedktopair Divide by frequency. The clock frequencydfHidcounter ( (CK_PSC/ PSCR{15:0}+1)

PSCR Contains the value written to the current prescaler register when the update event is generated (thé'tigdate event includes the c

Or cleared by the slave controller operating in rd3etmzde)s that in order for the new value to work, it must be gene
Bit clear ua

An update event?,
PWM Output frequency calculation formula

PWMA and Two group¥Mvme The output frequency calculation formula is the same, and each group can be set to a different frequency.

Alignment mode ~wyoutput frequency calculation formula

System operating frequencysyscik

Edge alignment pwyOutput frequency =

~ x
(PWMx_PSCR + 1) (PWMx_ARR + 1)

System operating frequencysyscik

Middle alignment rwnOUtput frequency =

(PWMx_PSCR + 1)*

PWMx_ARR*2
21.7.20 (Prescaler low bit ( PWMx_PSCRL’
symbol address B7 B6 B5 B3 B2 Bl BO
PWMA_PSCRL FEDIH B4
PWMB_PSCRL PSC1[7:0] PSC2[7:0]
FEFI1H
PSCn[7:0] : The low value of the prescaler. ( sn-aB>
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21.7.21 Automatic reloading register highBit (  pwhix ARRE
symbol address B7 B6 B5 B3 B2 Bl BO
PWMA_ARRH FED2H B4
PWMB_ARRH FEF2H ARRI[15:8] ARR2[15:8]
ARRn(15:8]" High automatic reloadings Bit value (n-435>

ARR  Contains the value to be loaded into the actual automatic reload register. When the value of automatic reloading is,, The counter i

21.7.22 Automatic reloading register low Bit(  pwmx ARRL
symbol address B7 B6 BS B3 B2 Bl BO
PWMA_ARRL FED3H B4
PWMB_ARRL FEF3H ARRI1[7:0] ARR2[7:0]
ARRa[70)" Low automatic reloadings Bit value ( 45>
21.7.23 Repeat counter register ( pwmx RCR’
symbol address B7 B6 B5 B3 B2 Bl BO
PWMA_RCR FED4H B4
PWMB_RCR FEF4H REP1[7:0] REP2[7:0]

REPa[7:0]" Repeat counter value ( n=AB)

After the preload function is turned on, these bits allow the user to set the ratioThe update rate of the higher register (that is, it is transn
Input to the current register); if an update interrupt is allowed, it will also affect the rate at which an update interrupt is
generated. Start Beantied, éacuttiateyiecbwiit Heganawmtediatel thtumwyterr FFi8% ot rer
Because the value is only overloaded when a periodic update event occurs, write to the register rep_cNTU_RC REP PWMn_RCR
The new value entered will only take effect when the next periodic update event occurs. This‘means that in the pattern , rwm rEpe1)
Corresponds to: -In edge alignment mode , »wy The number of cycles;

-in the central symmetry mode , ,,, Number of half-cycles ;

,Capture comparison regigtgr high g Bit ( P\,VMX_CCRIH)

B6

symbol

address B7 BS B3 B2 Bl BO

PWMA_CCRIH

FEDSH

B4

PWMB_CCRSH

FEFSH

CCRI[15:8] CCR5[15:8]

:capture, Relatively highcciBit.value ( »=15)
if The channel is configured as @ooidipstthe current comparison value of the load (pretd¥d Vaiie). If in  storage
CCRn If the preload function is not selected in the bit), the written value will be immediately transferred to the current regis
,C?h??iﬁ?’&ﬁﬁa value is transmitted to the current capture only»when an update event occurs In the comparison register. The current c
The value is compared, and an output signal is generated on the port. ocn
The channel is configured as Gxymihins the counter value when the last input capture event occurred (at this time, this register

CCRn °

ccn Read)
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21.7.24 ,Capture comparison regigter low g Bit( pwyix cCrIL)
B6
symbol address B7 BS B3 B2 Bl BO
PWMA_CCRIL FED6H B4
PWMB_CCRSL FEF6H CCR1[7:0] CCR5[7:0]
/.
CCRnUm:Capture comparison» _The low value ( )
21.7.25 ,Capture comparison regigfgr high g Bit( pwwmx ccr2H )
B6
symbol address B7 BS B3 B2 Bl B0
PWMA_CCR2H FED7H B4
PWMB_CCR6H FEF7H CCR2[15:8] CCR6[15:8]
CCRa[l 5:8]:Capture comparison n The height oBjt yglye ( n-26)
21.7.26 ,Capture comparison regigfgr low g Bit( pwwmx cCR2L’
B6
symbol address B7 B5 B3 B2 Bl BO
PWMA_CCR2L FEDSH B4
PWMB_CCR6L FEFSH CCR2[7:0] CCR6[7:0]
CCRn[7:0]:Capture combarisonn (.The low value ( w26
21.7.27 ,Capture comparison regisfer high g Bit( pwwmx CCR3H
B6
symbol address B7 B5 B3 B2 Bl BO
PWMA_CCR3H FEDSH B4
PWMB_CCR7H CCR3[15:8] CCR7[15:8]
FEF9H
CCRn[15:8] :capture, Relatively high » 8 Bit value (n3.7)
21.7.28 /Capture comparison register low g Bit( pwwmx CCR3L
B6
symbol address B7 B5 B3 B2 Bl BO
PWMA_CCR3L FEDAH B4
PWMB_CCR7L FEFAH CCR3[7:0] CCR7[7:0]
CCRW;O]:Capture comparisonn ;The low value ( w37
21.7.29 ,Capture comparison regigfgr high g Bit( pwhx coran)
symbol address B7 B6 BS B3 B2 Bl BO
PWMA_CCR4H FEDBH B4
PWMB_CCRSH CCRA4[15:8] CCR8[15:8]
FEFBH
CCRn[15:8] :Capture/R8|ative|y high » 3 Bijt value ( n=48)
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21.7.30 ,Capture comparison regigfgr low g Bit( ,wyvy coraL?
B6
symbol address B7 BS B3 B2 Bl B0
PWMA_CCR4L FEDCH B4
PWMB_CCRSL FEFCH CCRA4[7:0] CCR8[7:0]
/ .
CCRn[7:0].Capture comparison» _The low value ( wed )
21.7.31 Brake register ( PWMx_BKR’
symbol address B7 B6 BS B4 B3 B2 BO
PWMA_BKR FEDDH MOEA AOEA BKPA BKEA OSSRA OSSIA B1 LOCKA[1:0]
PWMB_BKR FEFDH MOEB AOEB BKPB BKEB OSSRB OSSIB LOCKBJ[1:0]
MOEn

AOEn

BKPn

BKEn

OSSRn

OSSIn

: Automatic output is enabled (

: Brake input polarity (

: The main output is enabled. Once the brake input is valid, this bit is asynchr&ifoushhelsettid dpyahelafrthedrid, AMdohdiag teodetermir

Pieces are set or automatically set. It is only valid for channels configured as outputs. ( 11n=48)
,+ Prohibited Output or force to idle state and oc ocn

1 : If the corresponding enable bit is set ( pwmn_ccerx Register of cCE B then enablec 2" ocN output.

:A,B)

,Can only be set by software ; 0¢ MOE

1} MOE Or be automatically set in the next update event (if the brake input is invalid).

Note: Once it can be set by the software 1 Levinithe, register L0k Bit) is set to, then the bit cannot be modified

n=A,B)
0 : The brake input is valid at low level

1 : the brake input is valid at high level

Note: once rock  Level (pwwin BKR In the register LOCk  Bit) is set to, then the bit cannot be modified

The brake function is enabled ( _, .

.- Disable brake input ( .

,: Turn on the brake input ( . )

Note: once Level (pywhn BKR LOCK In theiregister Bit) is set to, then the bit cannot be modified.

: Select "off state" in operation mode. Jhe positionis  and it is valid when the channel is set to output ( -a5)

o When When not working, it is forbiddét*®¥pciocn ocioen Enable output signal -0’ :

. i first open
1:When  When not working, once Or 2 P

CCiE=1 CCiNE= OC/OCN And outputs an invalid level, &AThen sets

enable the output signal _

Note: once Level (pwhn_BKR LOCK In the register Bit) is set to} then the bit cannot be modified.

: Select "off state" in idle mode. The positianis And it is valid when the channel is set to output. 25>
o Wha¥henmot working, when not  OC/OCN Outeut (ocioeN Enable output signal =) :
1 ""orkifg is prohibited, once the ccie-1 OF  CCINE-1 - OC/OeN First output its idle level, and then 0C/0CN

output signal is enabled -i-

Note: once Lock  Level (wan BkRr In the register LOCK  Bit) is set to} then the bit cannot be modified.
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: Lock settings. The write protection measures provided by this bit to prevent software errors (Lockn[1:0n=4,8)

LOCKn[1:0] Protection level Protect content
00 Unprotected Register without write protection
o lock level 1 | the BKE, BKR and AOE bits of the PWMn_BKR
register cannot be written, and the OISI bits of the
10 Lock level 2 PWMn_OISR register cannot be written to everyone in lock level
1, nor can they be written to the CC polarity bits and the OSSR/OSSI
1 Lock level 3 bits cannot be written to everyone in lock level 2,
nor can they be written to the CC control bits.

note :Dueto pyp. prp. AOE: OSSR OSSI Bits can be locked (depenrés on ' So write the bit for tREMirgtitime)
They must be set when registering.
21.7.32 Dead zone register (pwwmx DTR
symbol address B7 B6 BS B3 B2 Bl BO
PWMA_DTR FEDEH B4
PWMB_DTR FEFEH DTGA[7:0] DTGB[7:0]

: Dead zone generator séttingl?r?rcnm:m

These bits define the duration of the dead zone between insértigﬁq:!(_and outptr Clock pulse)

DTGn[7:5] Dead time
000
001
DTGN[7:0] * t....
010
011
100
— (64 + DTGN[6:0]) * 2 * t....
o (32 + DTGN[5:0]) * 8 * t...
™ (32 + DTGN[4:0]) * 16 * 1...
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21.7.33 Output idle status register ( Pwmx_ OISR’
symbol address B7 B6 B5 B4 B3 B2 Bl B0
PWMA_ OISR FEDFH OIS4N 0IS4 OIS3N 0I1S3 OIS2N 0IS2 OISIN 0IS1
PWMB_OISR FEFFH } 0OIS8 } 0IS7 0IS6 0IS5
oss: When idle Output levelocs
os;- When idle Qutput level
orse: When idle Qutput level
orss: When idle Qutput level
osan' When idle Output levelocsn
orss* When idle oCOutput level
. i utput levelocin
orsat When idle Output leve
: When idle ocOutput level
0183"
. i Output levelocan
o' When idle P
: When idle OCOutput level
0OIS2
. ; Output level
oisi: When idle P
o* When  yioE=o OCIN OCIN=0 /
1:When  \op=o When, it is after a dead time, OCIN=I°
s+ When idle when, i jgRfteAgad time ,
o:When  \iop=9 When, if ocin If enabled, after a dead zone , oci-o’

1 When

MOE=0

When, if ocin If enabled, after a dead zone

' OCl=l°
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21.8 Sample program

21.8.1 Sixsteps pwm  Drive brushless DC motorwith HALL)

|} n
I L,
1 T

4I—-¥

Il

drive

Language codec

,TNe test operating frequency 1s

#include "reg51. h"
#include "intrins. h"
#include "reg51.h"
typedef

unsigned char u8;

typedef unsigned int
ulé6;

typedef struct TIM1_struct

{

volatile unsigned char CRI;

< control register 1 %/

volatile unsigned char CR2; control register 2

volatile unsigned char SMCR;

< Synchro mode control register */

volatile unsigned char ETR;

< external trigger register */

volatile unsigned char IER;

<interrupt enable register=/

volatile unsigned char SR1;

< status register 1 */

volatile unsigned char SR2;

< status register 2 ¥/

volatile unsigned char EGR;

! < event generation register */

volatile unsigned char CCMRI; /*1 < CC mode register 1 */

volatile unsigned char CCMR2;

< CC mode register 2 %/

volatile unsigned char CCMR3; /%1 < CC mode register 3 */

volatile unsigned char CCMR4; /%! < CC mode register 4 %/

volatile unsigned char CCERI;

" enable register 1%/

volatile unsigned char CCER2;

< CC enable register 2 */

volatile unsigned char CNTRH; el

< counter high */

volatile unsigned char CNTRL;

/%1 < counter low */
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volatile unsigned char PSCRH; /%! < prescaler high */
volatile unsigned char PSCRL; /%! < prescaler low */
volatile unsigned char ARRH; auto-reload register high */
volatile unsigned char ARRL; /%1 < auto-reload register low */
volatile unsigned char RCR; < Repetition Counter register */
volatile unsigned char CCRIH; . . o
/*! < capture/compare register 1 high */
volatile unsigned char CCRIL; | .
capture/compare register 1 low */
volatile unsigned char CCR2H; ) . L
/%! < capture/compare register 2 high */
volatile unsigned char CCR2L; ) . .
/%! < capture/compare register 2 low */
volatile unsigned char CCR3H; R o
/*! < capture/compare register 3 high */
volatile unsigned char CCR3L; . . .
/%! < capture/compare register 3 low */
volatile unsigned char CCR4H; » ) . R
/¥ < capture/compare register 3 high */
latil igned char CCR4L;
volatile unsigned ciar ’ /%! < capture/compare register 3 low */
volatile unsigned char BKR; . . .
/*! < Break Register ¥/
volatile unsigned char DTR; ) B .
< dead-time register */
volatile unsigned char OISR; ) . ) )
/%! < Output idle register */
JTIMI_TypeDef;
#define TIMI_BaseAddress O0xFECO
#define TIM2_BaseAddress OxFEEO
#define TIM1 ((TIM1_TypeDef xdata*) TIMI_BaseAddress)
#define TIM2 ((TIM1_TypeDef xdata*) TIM2_BaseAddress)
#define PWMA_ETRPS (*(unsigned char volatile xdata *) OxFEB0)
#define PWMA_ENO (*(unsigned char volatile xdata *) OxFEBI)
#define PWMA_PS (*(unsigned char volatile xdata *) OxFEB2)
#define PWMB_ENO (*(unsigned char volatile xdata *) OxFEBS5)
#define PWMB_PS (*(unsigned char volatile xdata *) OxFEB6)
sfir ADC_CONTR Oxbe;
sfic ADC_RES Oxbd;
sfir ADC_RESL Oxbe;
sfir ADCCFG Oxde;
sfir CMPCRI1 Oxeb;
sfr CMPCR2 Oxe7;
sfir POMO 0x94;
sfr POM1 0x93;
sfr PIMO 0x92;
sfr PIMI 0x91;
sfir P2M0O 0x96;
sfir rP2m1 0x95;
sfir P3MO 0xb2;
sfir P3m1 Oxb1;
sfr P5M0O Oxca;
sfr P5M1 Oxc9;
sfr P5 Oxc8;
sfir P_sw2 Oxba;
shit P00 P0™0;
shit PO1 POMI;
shit Po2 P072;
shit PO3 P0*3;
sbit P04 Por;
shit POs Po*5;
shit P06 Por6;
shit PO7 PONT7;
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shit 120 = PIn0;

sbit piI = PIN;

shit P12 = PIr2;

shit PI3 = PI*3;

shit P14 = PIrg;

shit PI5 = PI*5;

shit PI6 = PI%6;

sbit pI17 = PI*7;

shit P20 = P270;

shit P21 = P201;

shit P22 = P212;

shit P23 = P273;

sbit P24 = P27;

shit P25 = P275;

shit P26 = P276;

sbit P27 = P277;

shit P30 = P370;

shit P31 = P37

shit P32 = P372;

shit P33 = P373;

shit P34 = P3nd4;

sbit P35 = P375;

shit P36 = P376;

shit P37 = P377;

shit P50 = P5%0;

shit P51 = P57 I;

shit P52 = P572;

sbit P53 = P573;

shit P54 = P5n4;

shit P55 = P575;

#define TRUE 1

#define FALSE 0

#define RV09_CH 6

#define TIMI_Period ((u16)0x0180)

#define TIMI1_STPulse ((ul6)342)

#define START OxIA

#define RUN O0xIB

#define sTor O0xIC

#define IDLE O0xID

#define TIMI_OCMODE_MASK ((u8)0x70)
#define TIMI_OCCE_ENABLE ((u8)0x80)
#define TIMI_OCCE_DISABLE ((u8)0x00)
#define TIMI_OCMODE_TIMING ((u8)0x00)
#define TIMI_OCMODE_ACTIVE ((u8)0x10)
#define TIMI_OCMODE_INACTIVE ((u8)0x20)
#define TIMI_OCMODE_TOGGLE ((u8)0x30)
#define TIMI_FORCE_INACTIVE ((u8)0x40)
#define TIMI_FORCE_ACTIVE ((u8)0x50)
#define TIMI_OCMODE_PWMA ((u8)0x60)
#define TIMI_OCMODE_PWMB ((u8)0x70)
#define CCI_POLARITY_HIGH ((u8)0x02)
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

#define

CCIN_POLARITY_HIGH
CC2_POLARITY_HIGH
CC2N_POLARITY_HIGH
CCI_POLARITY_LOW
CCIN_POLARITY_LOW
CC2_POLARITY_LOW
CC2N_POLARITY_LOW
CCI_OCENABLE
CCIN_OCENABLE
CC2_OCENABLE
CC2N_OCENABLE
CCI_OCDISABLE
CCIN_OCDISABLE
CC2_OCDISABLE
CC2N_OCDISABLE
CC3_POLARITY_HIGH
CC3N_POLARITY_HIGH
CC4_POLARITY_HIGH
CC4N_POLARITY_HIGH
CC3_POLARITY_LOW
CC3N_POLARITY_LOW
CC4_POLARITY_LOW
CC4N_POLARITY_LOW
CC3_OCENABLE
CC3N_OCENABLE
CC4_OCENABLE
CC4N_OCENABLE
CC3_OCDISABLE
CC3N_OCDISABLE
CC4_OCDISABLE

CC4N_OCDISABLE

void LED_OUT(u8 X);

unsigned char code LED_0F[] =

{

5

#define
#define

#define

void DelayXus(unsigned char delayTime);

void DelayXms( unsigned char delayTime);

0xC0,0xF9,0xA4,0xB0,
0x99,0x92,0x82,0xF8,
0x80,0x90,0x8C,0xBF,
0xC6,0xA1,0x86,0xFF,

o0xbf

DIO
RCLK

SCLK

unsigned int ADC_Convert(u8 ch);

void PWM_Init(void);

void SPEED_ADJ();

unsigned char RD_HALL();

void MOTOR_START();

void MOTOR_STOP();

unsigned char KEY _detect();

void LED4_Display (unsigned int dat,unsigned char num);

unsigned char Display_num=1;

P23

P24

P25

((u8)0x08)
((u8)0x20)
((u8)0x80)
((u8)~0x02)
((u8)~0x08)
((u8)~0x20)
((u8)~0x80)
((u8)0x01)
((u8)0x04)
((u8)0x10)
((u8)0x40)
((u8)~0x01)
((u8)~0x04)
((u8)~0x10)
((u8)~0x40)
((u8)0x02)
((u8)0x08)
((u8)0x20)
((u8)0x80)
((u8)~0x02)
((u8)~0x08)
((u8)~0x20)
((u8)~0x80)
((u8)0x01)
((u8)0x04)
((u8)0x10)
((u8)0x40)
((u8)~0x01)
((u8)~0x04)
((u8)~0x10)

((u8)~0x40)

~ep  Single-byte serial shift function

Serial data input

# Clock pulse signal-valid on the rising edge

~ Incoming signal----The rising edge is valid
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unsigned int Display_dat=0;
unsigned int Motor_speed;
unsigned char Motor_sta = IDLE;
unsigned char BRK_occur=0;
unsigned int TIM2_CAPI1_v=0;
unsigned int CAPI_avg=0;
unsigned char CAPI_cnt=0;
unsigned long CAP1_sum=0;

void main(void)

P_SW2 = 0x80;

PI = 0x00;
POMI = 0x0C;
POMO = 0x01;
PIMI = 0xc0;
PIMO = 0x3F;
P2M1 = 0x00;
P2M0 = 0x38;
P3M1 = 0x28;
P3M0 = 0x00;
ETo0=1;

TRO=1;

ADCCFG = 0x0f;
ADC_CONTR = 0x80;
PWMA_ENO = 0x3F;
PWMB_ENO = 0x00;
PWMA_PS = 0x00;

PWMB_PS = 0xd5;

Output comparison mode pwax_duty = (CCRv/(ARR + 1)j*100

/

sensor

*PWMB Pick g

o 1ime base unitwzmy

TIM2-> PSCRL = 15;
TIM2-> ARRH = Oxff;
TIM2-> ARRL = Oxff;
TIM2-> CCR4H = 0x00;

TIM2-> CCR4L = 0x05;

Channel configuration

Yza
TIM2-> CCMRI = 0x43;
TIM2-> CCMR2 = 0x41;
TIM2-> CCMR3 = 0x41;
TIM2-> CCMR4 = 0x70;
TIM2-> CCERI = 0x11;

TIM2-> CCER2 = 0x11;

umnMode configuration
TIM2-> CR2 = 0xf0;

TIM2-> CRI = 0x81;

TIM2-> SMCR = 0x44;

Yz

Enable Inierrupi configuration

//PWMA Output enable
VPWME output enable
//PWMA pin Choose
//PWMB pi

m choose

» Automatic reloading of registers;-gountergoint

Channel mode configuration
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TIM2-> BKR = 0x80;

TIM2-> IER = 0x02;

PWMA Control motor commnrutation
,/////W/Tlme base unitz

TIMI-> PSCRH = 0x00;

TIMI-> PSCRL = 0x00;
TIMI-> ARRH = (u8)(TIMI_Period >> 8);
TIM1-> ARRL = (u8)(TIM1_Period);

Channel configuration

Yz Y zza

TIMI-> CCMR1 = 0x70;
TIMI-> CCMR2 = 0x70;
TIMI-> CCMR3 = 0x70;
TIMI-> CCERI = 0x11;
TIMI-> CCER2 = 0x01;

TIMI-> OISR = 0xAA;

////////////l\llc,de conﬁg uration
TIM1-> CRI = 0xA0;

TIMI-> CR2 = 0x24;

TIM1-> SMCR = 0x20;

Yz

Enable mierrupt configuration ,

TIM1-> BKR = OxIc;

TIMI-> CRI |= 0x01;

EA=1;
while (1)
{
P22=~P22;
Display_dat = Motor_speed;
switch(Motor_sta)
{

case START:

MOTOR_START();

Motor_sta = RUN;

break;
case RUN:
SPEED_ADJ();
If(KEY _detect() == 2)||(BRK_occur == TRUE))
Motor_sta=STOP;
break;
case STOP:

MOTOR_STOP();
Motor_sta =IDLE;
break;

case IDLE:

If(KEY_detect()==I)
Motor_sta=START;

BRK_occur = FALSE;
Motor_speed = 0;
CAPI_avg = 0;
CAPI_cnt=0;
CAPI_sum = 0;

break;

,Main output enabled
Enable interrupt

Prescaler register

Channel mode configuration

» Configure channel output enable and polarity
» Configure channel output enable and polarity

eonfiguratiop-o Output level of each channel at the time

Enable counter

//Motor_speed
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void TIMO_ISR() interrupt 1

{
THO=0xf0;
if(Display_num>8)

Display_num=1I;
LED4_Display(Display_dat,Display_num);
Display_num=(Display_num<<I);

}

void PWMA_ISR() interrupt 26
{
if(TIMI->SRI & 0x20))
{
switch(RD_HALL())

{

case 3:

TIMI-> CCMR3 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR3 |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR1 &=~TIM1_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_OCMODE_PWMB;
break;

case 2:

TIMI-> CCERI &= CC2N_POLARITY_LOW;
TIMI-> CCER2 |= CC3N_POLARITY_HIGH;
break;

case 6:

TIMI-> CCMRI &=~TIMI_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR2 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR2 |= TIMI_OCMODE_PWMB;
break;

case 4:

TIMI-> CCERI |= CCIN_POLARITY HIGH;
TIMI-> CCER2 &= CC3N_POLARITY_LOW;
break;

case 5:

TIMI-> CCMR2 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR2 |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR3 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR3 |= TIMI_OCMODE_PWMB;

break;

case 1:
TIMI-> CCERI &= CCIN_POLARITY_LOW;
TIMI-> CCERI |= CC2N_POLARITY_HIGH;
break;

/

CAPI_sum += TIM2_CAPI_v;
CAPI_cnt++;

If(CAPI_cnt=128)

{
CAPI_cnt=0;
CAPI_avg = (CAPI_sum>>7);
CAPI_sum = 0;
Motor_speed = 5000000/CAPI_avg;
}
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TIMI->SRI &=~0x20;
}

f(TIMI->SRI & 0x80))

BRK_occur = TRUE;

TIMI->SR1 &=~0x80;

void PWMB_ISR() interrupt 27

if(TIM2->SR1 & 0x02))
{

TIM2_CAPI_y = TIM2-> CCRIH;
TIM2_CAPI_v = (TIM2_CAPI_vy<<8) + TIM2-> CCRIL;

TIM2->SR1 &=~0x02;

void DelayXus(unsigned char delayTime)

{
inti=0;
while( delayTime--)
{
Sor(i=0;i<1;i+h);
}
}

void DelayXms( unsigned char delayTime )

{
inti=0;
while( delayTime--)
{
for(i=0;i<2;i++)
{
DelayXus(100);
}
}
/

unsigned int ADC_Convert(u8 ch)

{
ul6 res=0;
ADC_CONTR &= ~0x0f;
ADC_CONTR |=ch;
ADC_CONTR |= 0x40;
DelayXus(1);
while (! (ADC_CONTR & 0x20));
ADC_CONTR &= ~0x20;
res =ADC_RES;
res = (res<<2)+(ADC_RESL>>6);
return res;

/

void SPEED_ADJ()

- - ~ [
Mg 6 ete

’,,;,C lear

//BRK

,Clear
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ul6 ADC result;

ADC result=(ADC_Convert(RV09_CH)/3);

TIMI-> CCRIH = (u8)(ADC_result >> 8); //Cou nter comparison value
TIMI-> CCRIL = (u8)(ADC_result);

TIMI-> CCR2H = (u8)(ADC_result >> §);

TIMI-> CCR2L = (u8)(ADC_result);

TIMI-> CCR3H = (u8)(ADC_result >> 8);

TIMI-> CCR3L = (u8)(ADC result);

unsigned char RD_HALL()

{
unsigned char Hall sta = 0;
(P17)? (Hall_sta|=0x01) : (Hall_sta&=~0x01);
(P54)? (Hall_sta|=0x02) : (Hall_sta&=~0x02);
(P33)? (Hall_sta|=0x04) : (Hall_sta&=~0x04);
return Hall_sta;

/

void MOTOR_START()
{

ul6 temp;

ul6 ADC result;

TIMI-> CCRIH = (u8)(TIMI_STPulse >> 8); ounter comparison value
TIMI-> CCRIL = (u8)(TIMI_STPulse);
TIMI-> CCR2H = (u8)(TIMI_STPulse >> §);
TIMI-> CCR2L = (u8)(TIMI_STPulse);
TIMI-> CCR3H = (u8)(TIMI_STPulse >> 8);
TIMI-> CCR3L = (u8)(TIM1_STPulse);
TIMI-> BKR |= 0x80;

»~ The main output is enabled, which is equivalent to the main switch

TIMI-> IER |= 0xA0; JEnable interrupt

switch(RD_HALL())

{

case I:

TIMI-> CCERI &= CCIN_POLARITY_LOW;
TIMI-> CCERI |= CC2N_POLARITY _HIGH;
TIMI-> CCER2 &= CC3N_POLARITY_LOW;
TIMI-> CCMR3 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR3 |= TIM1_FORCE_INACTIVE;
TIMI-> CCMR2 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR2 |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR1 &=~TIMI_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_OCMODE_PWMB;
break;

case 3:

TIM1-> CCMR3 &=~TIM1_OCMODE_MASK;
TIM1-> CCMR3 |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR2 &=~TIMI_OCMODE_MASK;
TIM1-> CCMR?2 |= TIMI_FORCE_INACTIVE;
TIM1-> CCMR1 &=~TIMI_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_OCMODE_PWMB;
TIM1-> CCER1 &= CCIN_POLARITY_LOW;
TIMI-> CCERI &= CC2N_POLARITY_LOW;

TIM1-> CCER2 |= CC3N_POLARITY_HIGH;
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break;

case 2:

TIMI-> CCERI &= CCIN_POLARITY_LOW;
TIMI-> CCER1 &= CC2N_POLARITY_LOW;
TIM1-> CCER2 |= CC3N_POLARITY_HIGH;
TIMI-> CCMR1 &=~TIMI_OCMODE_MASK;
TIM1-> CCMRI |= TIM1_FORCE_INACTIVE;
TIM1-> CCMR2 &=~TIMI_OCMODE_MASK;
TIM1-> CCMR?2 |= TIM1_OCMODE_PWMB;
TIMI-> CCMR3 &=~TIM1_OCMODE_MASK;
TIMI-> CCMR3 |= TIMI_FORCE_INACTIVE;
break;

case 6:

TIM1-> CCMRI &=~TIMI_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR2 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR?2 |= TIMI_OCMODE_PWMB;
TIM1-> CCMR3 &=~TIM1_OCMODE_MASK;
TIMI-> CCMR3 |= TIMI_FORCE_INACTIVE;
TIM1-> CCERI |= CCIN_POLARITY_HIGH;
TIM1-> CCERI &= CC2N_POLARITY_LOW;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;
break;

case 4:

TIM1-> CCERI |= CCIN_POLARITY_HIGH;
TIM1-> CCERI &= CC2N_POLARITY_LOW;
TIM1-> CCER2 &= CC3N_POLARITY_LOW;
TIMI-> CCMR1 &=~TIM1_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR2 &=~TIM1_OCMODE_MASK;
TIM1-> CCMR?2 |= TIM1_FORCE_INACTIVE;
TIMI-> CCMR3 &=~TIMI_OCMODE_MASK;
TIM1-> CCMR3 |= TIM1_OCMODE_PWMB;
break;

case 5:

TIMI-> CCMR1 &=~TIM1_OCMODE_MASK;
TIMI-> CCMRI |= TIM1_FORCE_INACTIVE;

TIMI-> CCMR2 &=~TIM1_OCMODE_MASK;

TIMI-> CCMR2 |= TIMI_FORCE_INACTIVE;

TIM1-> CCMR3 &=~TIMI_OCMODE_MASK;

TIMI-> CCMR3 |= TIMI_OCMODE_PWMB;
TIMI-> CCERI &= CCIN_POLARITY _LOW;
TIMI-> CCERI |= CC2N_POLARITY_HIGH;
TIMI-> CCER2 &= CC3N_POLARITY_LOW;
break;

/

ADC _result = (ADC_Convert(RV09_CH)/3);

Sfor(temp = TIM1_STPulse; temp > ADC _result; temp--)
{

TIMI-> CCRIH = (u8)(temp >> 8);

TIMI-> CCRIL = (u8)(temp);

TIM1-> CCR2H = (u8)(temp >> 8);

TIMI-> CCR2L = (u8)(temp);

TIMI1-> CCR3H = (u8)(temp >> 8);

TIMI-> CCR3L = (u8)(temp);

DelayXms(10);

Counter comparison value

. ~
gefRee-oo5=tar-
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void MOTOR_STOP()

{

TIMI-> BKR &= ~0x80;

TIMI-> IER &= ~0xA0;

void LED4_Display (u16 dat,u8 num)

{

switch(num)

{

case 0x01:
LED_OUT(LED_0F[(dat/1)%10]);
LED_OUT(0x01);

RCLK =0;

RCLK=1;

break;

case 0x02:
LED_OUT(LED_0F{(dat/10)%10]
LED_OUT(0x02);

RCLK =0;

RCLK=1;

break;

case 0x04:
LED_OUT(LED_0F[(dat/100)%10]);
LED_OUT(0x04);

RCLK =0;

RCLK=1;

break;

case 0x08:
LED_OUT(LED_0F|[(dat/1000)%10]);
LED_OUT(0x08);
RCLK = 0;
RCLK=1;

break;

void LED_OUT(u8 X)

u8 i;

Sor(i=8;i>=1;i--)
{

if (X&0x80) DIO=I;
else DIO=0;
X<<=I;

SCLK = 0;

SCLK =1;

unsigned char KEY _detect()

i
P02) {

DelayXms(10);

ift P02)
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return I;

7

else return 0;

}
else if(! P03)
{
DelayXms(10);
if(! P03)
{
return 2;
/

else return 0;
/

else return 0;

21.8.2 BLDC Brushless DC motor drive(none HALL)

} T o %} W
T * H |_“_| , | J —.:.-—: _L:%_ e |
w3 T =

I

L. P =

driventoc sirss

¢ Language code

” The test operating freguency is

" This routine implements the following/funcibamscHsteativitbe gvanpel control without hall
" This routine is ofifjrapplidabetori#  motor operation under no load conditions

#include "reg51. h"
#include "intrins. h"
#include "reg51. h"
typedef

unsigned char u8;

typedef unsigned int
ulé6;

typedef struct TIM1_struct
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volatile unsigned char CR1;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMRI1;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCERI;

volatile unsigned char CCER2;

volatile unsigned char CNTRH;

volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCRIH;
volatile unsigned char CCRIL;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCR4L;
volatile unsigned char BKR;
volatile unsigned char DTR;

volatile unsigned char OISR;

JTIMI_TypeDef;

#define

#define

#define

#define

#define
#define
#define
#define

#define

sfr
sfr
sfi
sfi
sfr
sfr

sfir

off
off
off

TIMI_BaseAddress

TIM2_BaseAddress

TIM1
TIM2

PWMA_ETRPS
PWMA_ENO
PWMA_PS
PWMB_ENO

PWMB_PS

ADC_CONTR
ADC_RES
ADC_RESL
ADCCFG
CMPCR1

CMPCR2

AUXR

POMO
Pom1

PIMO

/%! < control register 1 */

/%! < control register 2 %/

/%! < Synchro mode control register */
/#1 < external trigger register */
/%! < interrupt enable register*/

/%! < status register 1 %/

/%! < status register 2 %/

/%! < event generation register */
/%! < CC mode register 1 */

/¥ < CC mode register 2 %/

/#1 < CC mode register 3 %/

/%1 < CC mode register 4 %/

/%! < CC enable register 1 %/

/%! < CC enable register 2 */

/%! < counter high */

/%! < counter low */

/%! < prescaler high */

/%! < prescaler low */

/*! < auto-reload register high */
/%! < auto-reload register low %/
/%! < Repetition Counter register */
/%1 < capture/compare register 1 high */
/%! < capture/compare register 1 low */
/%! < capture/compare register 2 high */
/%! < capture/compare register 2 low */
/%! < capture/compare register 3 high */
/¥ < capture/compare register 3 low */
/%! < capture/compare register 3 high */
/%! < capture/compare register 3 low */
/%! < Break Register */

/%l < dead-time register */

/*! < Output idle register */

OxFECO

OxFEEO

((TIM1_TypeDef xdata*) TIMI_BaseAddress)

((TIM1_TypeDef xdata*) TIM2_BaseAddress)

(*(unsigned char volatile xdata *) OxFEB0)
(*(unsigned char volatile xdata *) OxFEBI)
(*(unsigned char volatile xdata *) OxFEB2)
(*(unsigned char volatile xdata *) OxFEBS)

(*(unsigned char volatile xdata *) OxFEBG6)

Oxbc;
Oxbd;
Oxbe;
Oxde;
Oxeb;

Oxe7;

0x8e;

0x94;
0x93;

0x92;
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sfr PIMI = 0x91;
sfr P2M0 = 0x96;
sfir rP2m1 = 0x95;
sfir P3IMO = 0xb2;
sfir P3Mm1 = Oxb1;
sfr P5M0 = Oxca;
sfr P5M1 = Oxc9;
sfr P5 = Oxc8;
sfr P_sw2 = Oxba;
sbit POO = Po™o;
shit Po1 = PorI;
shit Po2 = Por2;
shit P03 = P0*3;
shit P04 = PON;
shit P05 = PO*5;
shit P06 = P076;
shit Po7 = PO*7;
shit P10 = PI1n0;
shit PII = PIN;
shit PI2 = PI*2;
shit PI3 = PI*3;
shit PI4 = PIr;
shit PIs = PI*5;
sbit P16 = PIn6;
shit Pr17 = PIr7;
shit P20 = P210;
sbit P21 = P271;
shit P22 = P272;
shit P23 = P273;
sbit P24 = P274;
shit P25 = P275;
shit P26 = P276;
shit P27 = P277;
shit P30 = P370;
shit P31 = P37
sbit P32 = P372;
shit P33 = P373;
shit P34 = P3nrg;
shit P35 = P375;
shit P36 = P376;
shit P37 = P377;
sbit P50 = P570;
sbit P51 = P5nI;
shit P52 = P572;
shit P53 = P5°3;
shit P54 = P57d4;
shit P55 = P5%5;
#define TRUE 1
#define FALSE 0
#define RV09_CH 6
#define TIMI_Period ((ul16)280)
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#define TIMI_STPulse ((u16)245)

#define START Ox14

#define RUN OxIB

#define sTop 0xIC

#define IDLE 0xID

#define TIMI_OCMODE_MASK ((u8)0x70)
#define TIMI_OCCE_ENABLE ((u8)0x80)
#define TIMI_OCCE_DISABLE ((18)0x00)
#define TIMI_OCMODE_TIMING ((u8)0x00)
#define TIMI_OCMODE_ACTIVE ((u8)0x10)
#define TIMI_OCMODE_INACTIVE ((u8)0x20)
#define TIMI_OCMODE_TOGGLE ((u8)0x30)
#define TIMI_FORCE_INACTIVE ((u8)0x40)
#define TIMI_FORCE_ACTIVE ((u8)0x50)
#define TIMI_OCMODE_PWMA ((u8)0x60)
#define TIMI_OCMODE_PWMB ((u8)0x70)
#define CCI_POLARITY_HIGH ((u8)0x02)
#define CCIN_POLARITY_HIGH ((u8)0x08)
#define CC2_POLARITY HIGH ((u8)0x20)
#define CC2N_POLARITY HIGH ((18)0x80)
#define CCI_POLARITY_LOW ((u8)~0x02)
#define CCIN_POLARITY LOW ((u8)~0x08)
#define CC2_POLARITY_LOW ((u8)~0x20)
#define CC2N_POLARITY_LOW ((u8)~0x80)
#define CC1_OCENABLE ((u8)0x01)
#define CCIN_OCENABLE ((u8)0x04)
#define CC2_OCENABLE ((u8)0x10)
#define CC2N_OCENABLE ((18)0x40)
#define CCI_OCDISABLE ((u8)~0x01)
#define CCIN_OCDISABLE ((u8)~0x04)
#define CC2_OCDISABLE ((u8)~0x10)
#define CC2N_OCDISABLE ((u8)~0x40)
#define CC3_POLARITY_HIGH ((u8)0x02)
#define CC3N_POLARITY_HIGH ((u8)0x08)
#define CC4_POLARITY HIGH ((u8)0x20)
#define CC4N_POLARITY HIGH ((18)0x80)
#define CC3_POLARITY_LOW ((u8)~0x02)
#define CC3N_POLARITY LOW ((u8)~0x08)
#define CC4_POLARITY_LOW ((u8)~0x20)
#define CC4N_POLARITY_LOW ((u8)~0x80)
#define CC3_OCENABLE ((u8)0x01)
#define CC3N_OCENABLE ((u8)0x04)
#define CC4_OCENABLE ((u8)0x10)
#define CC4N_OCENABLE ((18)0x40)
#define CC3_OCDISABLE ((u8)~0x01)
#define CC3N_OCDISABLE ((u8)~0x04)
#define CC4_OCDISABLE ((u8)~0x10)
#define CC4N_OCDISABLE ((u8)~0x40)

void UART_INIT();

void DelayXus(unsigned char delayTime);

void DelayXms( unsigned char delayTime);

unsigned int ADC_Convert(u8 ch);

void PWM_Init(void);

void SPEED_ADJ();

unsigned char RD_HALL();

void MOTOR_START();
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void MOTOR_STOP();
unsigned char KEY _detect();
unsigned char Timer0_cnt=0xb0;
unsigned int HA=0;
unsigned int Motor_speed;
unsigned char Motor_sta = IDLE;
unsigned char BRK_occur=0;
unsigned int TIM2_CAP1_v=0;
unsigned int CAP1_avg=0;
unsigned char CAPI_cnt=0;
unsigned long CAPI_sum=0;
void main(void)
{
unsigned int temp=0;
unsigned int ADC_result=0;
P_SW2=0x80;
PI=0x00;
POM1 = 0x0C;
POMO = 0x01;
PIMI = Oxc0;
PIMO = 0x3F;
P2M1 = 0x00;
P2M0 = 0x38;
P3M1 = 0x88;
P3IMO = 0x02;
ET0=1;
TRO=0;
ADCCFG = 0x0f;
ADC_CONTR = 0x80;
PWMA_ENO = 0x3F;
PWMB_ENO = 0x00; /PWMA Output enable
PWMA_PS JPWME output enable
Wt ps = 0x00; /PWMA pin Choose
=0xD5; //PWMB pin choose
Output comparison mode pwax_duty = [CCRv/ARR + 1)j+100
%
iy Time base uffit”/
TIM2-> PSCRL = 15;
TIM2-> ARRH = 0xff; » Automatic reloading of registerss-etunters point
TIM2-> ARRL = Oxff;
TIM2-> CCR4H = 0x00;
TIM2-> CCR4L = 0x05;
mmmy Channel configuration
TIM2-> CCMRI = 0xf3; ,Channel mode configuration
TIM2-> CCMR?2 = 0xf1;
TIM2-> CCMR3 = Oxf1;
TIM2-> CCMR4 = 0x70;
TIM2-> CCERI = 0x11;
TIM2-> CCER2 = 0x11;
i Mode configuration
TIM2-> CR2 = 0xf0;
TIM2-> CRI = 0x81;
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TIM2-> SMCR = 0x44;

Interrupt configuration enable

TIM2-> BKR =% 0x80;

TIM2-> IER = 0x02;

7
V4 Time base unit
TIM1-> PSCRH = 0x00;
TIMI-> PSCRL = 0x00;

TIM1-> ARRH = (u8)(TIM1_Period >> 8);

TIMI-> ARRL = (u8)(TIM1_Period);

mmm Channel configuration
TIMI-> CCMRI = 0x70;

TIMI-> CCMR2 = 0x70;

TIMI-> CCMR3 = 0x70;

TIMI-> CCERI = 0x11;

*PWMA Control motor commmutation

,Main output enabled
Enable interrupt

Prescaler register

Channel mode configuration

TIMI-> CCER2 = 0x01;

TIMI-> OISR = 0xAA;

» Configure channel output enable and polarity

» Configure channel output enable and polarity

i Mode configuration

TIMI-> CRI = 0xA0;
TIMI-> CR2 = 0x24;
TIMI-> SMCR = 0x20;

TIMI-> BKR = 0x0c;

Interrupt configuration enable /.

TIM1-> CR1 |=*0x01;

EA=1;

UART_INIT();

while (1)
{

switch(Motor_sta)

{

Enable counter

case START:
MOTOR_START();
Motor_sta = RUN;
Sfor(temp = TIMI_STPulse; temp > ADC_result; temp--)
{
ADC_result = (ADC_Convert(RV09_CH)/4);
TIMI-> CCRIH = (u8)(temp >> 8);
TIM1-> CCRIL = (u8)(temp);
TIMI1-> CCR2H = (u8)(temp >> 8);
TIMI-> CCR2L = (u8)(temp);
TIM1-> CCR3H = (u8)(temp >> 8);
TIM1-> CCR3L = (u8)(temp);
DelayXms(10);
7
break;
gg;ﬁglgi%m;/}vmtor speed regulation
if(BRK_occur == TRUE))
Motor_sta = STOP;
break;

case STOP:

MOTOR_STOP();
Motor_sta =IDLE;
break;

case IDLE:

If(KEY _detect()==1)

Motor_sta=START;

open loop start

//Start the motor

configuratigme-o Output level of each channel at the time
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BRK_occur = FALSE;
Motor_speed = 0;
CAPI_avg =0;
CAPI_cnt=0;
CAPI_sum = 0;

break;

void TIMO_ISR() interrupt 1

{

iftMotor_sta == START)

{
if(Timer0_cnt<Oxe0) Timer0_cnt++;
THO=Timer0_cnt;
switch(HA%6)
{
case 0:
TIMI-> CCMR3 &=~TIMI_OCMODE_MASK;
TIMI-> CCMRS3 |= TIMI_FORCE_INACTIVE;
TIMI-> CCMRI1 &=~TIMI_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_OCMODE_PWMB;
break;
case 1:

TIMI-> CCERI &= CC2N_POLARITY_LOW;
TIMI1-> CCER2 |= CC3N_POLARITY _HIGH;
break;

case 2:
TIMI-> CCMR1 &=~TIM1_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR2 &=~TIM1_OCMODE_MASK;
TIMI-> CCMR2 |= TIMI_OCMODE_PWMB;
break;
case 3:
TIMI-> CCERI |= CCIN_POLARITY_HIGH;
TIMI-> CCER2 &= CC3N_POLARITY_LOW;
break;
case 4:
TIMI-> CCMR2 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR?2 |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR3 &=~TIMI_OCMODE_MASK;
TIMI-> CCMR3 |= TIMI_OCMODE_PWMB;
break;
case 5:
TIMI-> CCERI &= CCIN_POLARITY _LOW;
TIMI-> CCERI |= CC2N_POLARITY_HIGH;
break;
}
HA++;

}

iftMotor_sta == RUN)

{

TRO=0;

switch(RD_HALL())

case 3:
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TIMI-> CCMR3 &=~TIMI_OCMODE_MASK;
TIM1-> CCMRS3 |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR1 &=~TIMI_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_OCMODE_PWMB;
break;

case 1:

TIMI-> CCER1 &= CC2N_POLARITY_LOW;
TIMI-> CCER2 |= CC3N_POLARITY _HIGH;
break;

case 5:

TIMI-> CCMR1 &=~TIM1_OCMODE_MASK;
TIMI-> CCMRI |= TIMI_FORCE_INACTIVE;
TIMI-> CCMR2 &=~TIM1_OCMODE_MASK;
TIMI-> CCMR2 |= TIMI_OCMODE_PWMB;
break;

case 4:

TIMI-> CCERI |= CCIN_POLARITY_HIGH;
TIMI-> CCER2 &= CC3N_POLARITY_LOW;

break;

case 6:

TIM1-> CCMR2 &=~TIMI_OCMODE_MASK;
TIM1-> CCMR?2 |= TIMI_FORCE_INACTIVE;
TIM1-> CCMR3 &=~TIMI_OCMODE_MASK;

TIM1-> CCMR3 |= TIMI_OCMODE_PWMB;

break;

case 2:
TIMI-> CCER1 &= CCIN_POLARITY_LOW;
TIMI-> CCERI |= CC2N_POLARITY _HIGH;
break;

/

void PWMA_ISR() interrupt 26

If(TIMI->SRI & 0x20))
{

P00O=0;

CAPI_sum += TIM2_CAPI_v;
CAPI_cnt++;
if(CAPI_cnt==128)

{

CAPI_cnt=0;

CAPI_avg = (CAPI_sum>>7);
CAPI_sum = 0;

Motor_speed = 5000000/CAPI_avg;

/
TIMI->SR1 &=~0x20;

If(TIMI->SR1 & 0x80))

BRK_occur = TRUE;

TIMI->SR1 &=~0x80;

void PWMB_ISR() interrupt 27

unsigned char ccr_tmp=0;

/,;,Clear

//BRK

,Clear
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if(TIM2->SR1 & 0X02))
{

cer_tmp = TIM2-> CCRIH;

iffcer_tmp>1)

{

TIM2_CAPI_v = ccr_tmp;

TIM2_CAPI_v = (TIM2_CAPI1_v<<8) + TIM2->CCRIL;

iftMotor_sta =

{

TRO=1;

THO = 256-(TIM2_CAPI1_v>>9);

}
}

TIM2->SR1 &=~0X02;

void UART_INIT()

SCON = 0x50;
AUXR = 0x40;

TMOD = 0x20;

TLI = 254;
THI = 254;
ETI =0;

TRI=1;

void DelayXus(unsigned char delayTime)
{

inti=0;

while( delayTime--)

{

Sor(i=0;i<1;it+t);

void DelayXms( unsigned char delayTime )

{
inti=0;
while( delayTime--)
{
Sor(i=0;i<2;i+H)
{
DelayXus(100);
}
}
/

unsigned int ADC_Convert(u8 ch)

ul6 res=0;

ADC_CONTR &= ~0x0f;

ADC_CONTR |= ch;

ADC_CONTR |= 0x40;

DelayXus(1);

- RUN) ,Commutation
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while (! (ADC_CONTR & 0x20));

ADC_CONTR &= ~0x20;

res =ADC_RES;

res = (res<<2)+(ADC_RESL>>6);

if (res < 360) res=360;

if (res > 900) res=900;

return res;

void SPEED_ADJ()

{
ul6 ADC _result;
ADC_result = (ADC_Convert(RV09_CH)/4); e Speedigentrol knob
TIMI-> CCRIH = (u8)(ADC_result >> 8); //COU nter com parison value
TIMI-> CCRIL = (u8)(ADC _result);
TIMI-> CCR2H = (u8)(ADC _result >> 8);
TIMI-> CCR2L = (u8)(ADC_result);
TIMI-> CCR3H = (u8)(ADC._result >> 8);
TIMI-> CCR3L = (u8)(ADC result);
}
unsigned char RD_HALL() /ﬁead Hall sensor
{
unsigned char Hall_sta = 0;
DelayXus(40);
(P17)? (Hall_sta|=0x01) : (Hall_sta&=~0x01);
(P54)? (Hall_sta|=0x02) : (Hall_sta&=~0x02);
(P33)? (Hall_sta|=0x04) : (Hall_sta&=~0x04);
return Hall_sta;
}

void MOTOR_START()

{
TIMI-> CCRIH = (u8)(TIMI_STPulse >> 8); Lounter comparison value
TIMI-> CCRIL = (u8)(TIM1_STPulse);
TIMI-> CCR2H = (u8)(TIMI_STPulse >> 8);
TIMI-> CCR2L = (u8)(TIMI_STPulse);
TIMI-> CCR3H = (u8)(TIMI_STPulse >> §);
TIMI-> CCR3L = (u8)(TIMI_STPulse);
TIMI-> BKR |= 0x80;

7/ The main output is enabled, which is equivalent to the main switch

TIMI1-> IER = 0x00; Enable interrupt

TRO=1;

while (HA < 6%20);

TIMI-> IER = Oxa0; Enable interrupt

void MOTOR_STOP()
{

TIMI-> BKR &= ~0x80;

TIMI-> IER &= ~0x20;
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unsigned char KEY _detect()

{

it

P37){
DelayXms(10);
if(! P37)
{
return I;

/

else return 0;

/

else if(! P03)

{
DelayXms(10);
if(! P03)
{
return 2;

/

else return 0;

/

else return 0;

/

Quadrature encoder mode 21.8.3

cLanguage code

~The test operating frequency s,

#include "reg51. h"
#include "intrins. h"

typedef struct TIM1_struct

volatile unsigned char CRI;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SRI;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMRI;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCERI;
volatile unsigned char CCER2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCR1H;

volatile unsigned char CCRIL;

< control register 1 %/

< control register 2 %/

Synchro mode control register

< external trigger register */

/*! <interrupt enable register*/

< status register 1 %/

< status register 2 %/

< event generation register
/%! < CC mode register 1 %/

1< CC mode register 2 %/

< CC mode register 3 */

< CC mode register 4 %/

< CC enable register 1 %/

< CC enable register 2 %/

< counter high */

< counter low */

1 < prescaler high */

< prescaler low %/

< auto-reload register high */

< auto-reload register low */

< Repetition Counter register */

< capture/compare register 1 high

< capture/compare register I low
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volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCR4L;
volatile unsigned char BKR;

volatile unsigned char DTR;

volatile unsigned char OISR;

JTIMI_TypeDef;

#define TIMI_BaseAddress
Hdefine TIM1

#define PWMA_ENO
#define PWMA_PS

sfr POMO

sfir Pom1

sfir PIMO

sfir PIMI

sfir P_sw2

sbit PO3

unsigned char cnt_H, cnt_L;

void main(void)

{
P_SW2 = 0x80;
PIMI = 0x0f;
PIMO = 0x00;

PWMA_ENO = 0x00;

PWMA_PS = 0x00;

TIMI-> PSCRH = 0x00;

TIMI-> PSCRL = 0x00;

TIMI-> CCMRI = 0x21;

TIMI-> CCMR2 = 0x21;

TIM1-> SMCR =0x03;

TIMI-> CCERI = 0x55;

TIMI-> CCER2 = 0x55;

TIM1-> IER =0x02;

TIMI-> CRI |= 0x01;

EA=1;

while (1);

/ PWM

void PWMA_ISR() interrupt 26

/%! < capture/compare register 2 high */
/%! < capture/compare register 2 low */
/%! < capture/compare register 3 high */
/¥ < capture/compare register 3 low */
/¥ < capture/compare register 3 high */
/%! < capture/compare register 3 low */
/*! < Break Register */

/%! < dead-time register */

/%1 < Output idle register */

OxFECO

((TIM1_TypeDef xdata®) TIM1_BaseAddress)
(*(unsigned char volatile xdata *)0xFEBI)

(*(unsigned char volatile xdata *)0xFEB2)

0x94;
0x93;
0x92;
0x91;

Oxba;

PO"3;

I_RGI//Conﬂgufedleed to be tuvped offorrespgnd #ond equippegwith

to //00:PWM at P1

Prescaler register

# The channel mode is configured as input and c@iaekted to the encoder fitter
# The channel mode is configured as input and‘cetuwicted to the encoder fitter

Encoder modes

» Configure channel enable and polarity
» Configure channel enable and polarity

,Enable interrupt

/)Enable counter

Interrupt reading encoder-count vatue
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if (TIMI->SRI & 0X02)

{
P03 =~P03;
cnt_H =TIMI->CCRIH;
cnt_L=TIMI->CCRIL;
TIMI->SRI & = ~0X02;
/

Single pulse mode (trigger control pulse output) 21.8.4

cLanguage code

_The test operating frequency is

11.0592MH?,

#include "reg51. h"
#include "intrins. h"

typedef struct TIM1_struct

volatile unsigned char CRI;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMRI;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCERI;
volatile unsigned char CCER2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCRIH;
volatile unsigned char CCRIL;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCR4L;
volatile unsigned char BKR;
volatile unsigned char DTR;

volatile unsigned char OISR;

JTIMI_TypeDef;
#define TIM1_BaseAddress

0xFECO

#define TIMI

< control register 1

/%! < control register 2 */

y

*! < external trigger register */

/*! <interrupt enable register*/

! <status register 1 %/

< status register 2 %/

/%! < event generation register */

< CC mode register 1 %/

" mode register

C mode register 3 %/

mode register 4 %/

1< CC enable register 1%/

" enable register 2 %/

< counter high */

/%! < counter low %/

1 < prescaler high */

< prescaler low %/

< auto-reload register high */

/* < auto-reload register low */

/%! < Repetition Counter register */

< capture/compare register I low

< capture/compare register 2 low

< Break Regist

< dead-time registe

! < Qutput idle register */

((TIMI_TypeDef xdata*) TIMI_BaseAddress)

Synchro mode control register */

< capture/compare register 1 high %

< capture/compare register 2 high %

< capture/compare register 3 high */

< capture/compare register 3 high *

< capture/compare register 3 low */

< capture/compare register 3 low */
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#define PWMA_ENO (*(unsigned char volatile xdata *)0xFEBI)
#define PWMA_PS (*(unsigned char volatile xdata *)0xFEB2)
sfir POMO = 0x94;
sfir PoM1 = 0x93;
sfir PIMO = 0x92;
sfir PiMI = 0x91;
sfir P_SwW2 = Oxba;
shit Po3 = PO”3;
void main(void)
{
P_SW2 = 0x80;
POM1 = 0x00;
POMO = OxFF;
PIMI = 0x0c;
PIMO = OxF3;

PWMA_ENO = 0xF3;
- o output pyny /10

PWMA_PS = 0x00; //00:PWM at P1

PWMx_duty = [CCRx/(ARR + 1)]*100

Y/

Need to be tuvned offorrespgind #ond equippegwith

Configured to .
of / g TRGI Prescaler register

pin TIM1-> PSCRH = 0x00; . . .
,Dead time configuration
TIMI-> PSCRL = 0x00;

TIMI-> DTR = 0x00; ,Channel mode configuration

TiMI-> CCMR1 = 0x68; configured as an input channel
TIMI-> CCMR2 = 0x01;

TIM1-> CCMR3 = 0x68;

TIM1-> CCMR4 = 0x68;

TIM1-> SMCR = 0x66;

TIMI-> ARRH = 0x08; » Automatic reloading of registers;-gountergoint

TIMI-> ARRL = 0x00;

TIMI> CCRIH = 0x04; ounter comparison value
TIMI-> CCRIL = 0x00;
TIMI-> CCR2H = 0x02;
TIMI-> CCR2L = 0x00;
TIMI-> CCR3H = 0x01;
TIMI-> CCR3L = 0x00;
TIMI-> CCR4H = 0x01;

TIMI-> CCR4L = 0x00;

TIMI-> CCERI = 0x55; » Configure channel output enable and polarity
TIMI-> CCER2 = 0x55; ~ Configure channel output enable and polarity
TIMI-> BKR = 0x80; »~ The main output is enabled, which is equivalent to the main switch
TIMI-> IER = 0x02; ,Enable interrupt
TIMI-> CRI = 0x08; i
> x Single pulse mode

TIMI-> CRI |= 0x01;
= Enable counter

EA=1;
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while (1);

void PWMA_ISR() interrupt 26

{
if (TIMI->SRI1 & 0X02)
{
P03 =~P03;
TIMI->SRI & = ~0X02;
}
}

Gated mode (input level enables counter) 21.85

cLanguage code

The test operating frequencyis,, .-

#include "reg51. h"
#include "intrins. h"

typedef struct TIMI_struct

volatile unsigned char CRI;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMRI;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCERI;
volatile unsigned char CCER2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCRIH;
volatile unsigned char CCRIL;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCR4L;
volatile unsigned char BKR;
volatile unsigned char DTR;

volatile unsigned char OISR;

JTIMI_TypeDef;

#define TIMI_BaseAddress O0xFEC0O

< control register 1%/

/%1 < control register 2 %/

< Synchro mode control register */

*! < external trigger register */

/*! <interrupt enable register*/

< status register 1 %/

/*! < status register 2 %/

< event generation register *

< CC mode register 1 %/

< CC mode register 2 */

CC mode register 3 %/

< CC mode register 4 %/

< CC enable register 1 %/

< CC enable register 2
< counter high */

/%! < counter low %/

1 < prescaler high *

1 <prescaler low %/
< auto-reload register high */

1 < auto-reload register low */

! < Repetition Counter register */

< capture/compare register 1 high */

< capture/compare register I low */

/%1 < capture/compare register 2 high %/

/%! < capture/compare register 2 low

< capture/compare register 3 high */

< capture/compare register 3 low */

< capture/compare register 3 high */

< capture/compare register 3 low */

< Break Regist

< dead-time register

< Qutput idle register */
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#define TIM1 ((TIM1_TypeDef xdata*) TIMI_BaseAddress)
#define PWMA ENO (*(unsigned char volatile xdata *)0xFEBI)
#define PWMA_PS (*(unsigned char volatile xdata *)0xFEB2)
sfr POMO = 0x94;
sfr POM1 = 0x93;
sfr PIMO = 0x92;
sfr PIMI = 0x91;
sfr P3IMO = Oxb2;
sfr P3m1 = Oxbl;
sfr P_sw2 = Oxba;
shit P03 = P0*3;
void main(void)
{
P_SW2=0x80;
POM1I = 0x00;
POMO = OxFF;
PIMI = 0x00;
PIMO = 0xFF;
P3MI = 0x04;
P3M0 = 0x00;

PWMA_ENO = 0xFF;

PWMA_PS = 0x00;

PWMx_duty = [CCRX/(ARR + 1)]*100

pin TIMI-> PSCRH = 0x00;

TIM1-> PSCRL = 0x00;

TIM1-> DTR = 0x00;

TIMI-> CCMRI = 0x68;

TIMI-> CCMR2 = 0x68;

TIM1-> CCMR3 = 0x68;

TIM1-> CCMR4 = 0x68;

TIM1-> SMCR = 0x75;

TIMI-> ARRH = 0x08;

TIM1-> ARRL = 0x00;

TIM1-> CCRIH = 0x04;

TIMI-> CCRIL = 0x00;

TIMI-> CCR2H = 0x02;

TIM1-> CCR2L = 0x00;

TIM1-> CCR3H = 0x01;

TIMI-> CCR3L = 0x00;

TIMI-> CCR4H = 0x01;

TIM1-> CCR4L = 0x00;

TIM1-> CCERI = 0x55;

TIMI-> CCER?2 = 0x55;

TIMI-> BKR = 0x80;

Y/

Need to b@turﬁeueﬂfﬂnmfiw‘m!'m'?le(;l

output pyys /10

//00:PWM at P1

Prescaler register
Pead time configuration
,Channel mode configuration

configured as an input channel

Gated trigger moder  input

» Automatic reloading of registers;-gountergoint

ounter comparison value

Va
Va
Va
Va
Va
Va

Va

» Configure channel output enable and polarity
» Configure channel output enable and polarity

»~ The main output is enabled, which is equivalent to the main switch
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TIMI-> IER = 0x02;

TIM1-> CRI |= 0x01;

EA=1;

while (1) ;

void PWMA_ISR() interrupt 26

{
if(TIMI->SRI & 0X02)
{
P03 =~P03;
TIMI->SR1 &=~0X02;
}
}

,Enable interrupt

Enable counter

External clock mode 21.8.6

cLanguage code

~The test operating frequency 15, -

/

#include "reg51. h"
#include "intrins. h"

typedef struct TIM1_struct

volatile unsigned char CRI1;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMRI;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCERI;
volatile unsigned char CCER2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCRIH;
volatile unsigned char CCRIL;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCR4L;
volatile unsigned char BKR;

volatile unsigned char DTR;

/%1 < control register 1 %/

< control register 2 %

%/ < Synchro mode control register */

rnal trigger registe

! <interrupt enable registe

/%! <status register 1 %/
/%! < status register 2 %/

! < event generation register */

1 < CC mode register 1 %/

/%1 < CC mode register 2 %/

/%1 < CC mode register 3 */

< CC mode register 4 %/

< CC enable register 1 %/

/*! < CC enable register 2 */

/%1 < counter high */

*! < counter low */

! < prescaler high */

/%! < prescaler low */

%! < auto-reload register high */

< auto-reload register low */

< Repetition Counter register

/%! < capture/compare register 1 high

/*! < capture/compare register 1 low

%! < capture/compare register 2 high */

*! < capture/compare register 2 low

/%1 < capture/compare register 3 high */

*! < capture/compare register 3 low */

< capture/compare register 3 high */

! < capture/compare register 3 low

/%! < Break Register *

/%! < dead-time register */
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volatile unsigned char OISR;

JTIMI1_TypeDef;

#define TIMI_BaseAddress
#define M1
#define PWMA_ENO
#define PWMA_PS
sfir POMO =
sfir PoM1 =
sfir PIMO =
sfir PiM1 =
sfir P3MO =
sfir P3m1 =
sfr P_sSw2 =
shit P03 =
void main(void)
{

P_SW2 = 0x80;

POM1I = 0x00;

POMO = OxFF;

PIM]I = 0x00;

PIMO = 0xFF;

P3M1 = 0x04;

P3MO = 0x00;

PWMA_ENO = 0xFF;

PWMA_PS = 0x00;

/%! < Output idle register */

OxFECO

((TIM1_TypeDef xdata*) TIM1_BaseAddress)
(*(unsigned char volatile xdata *)0xFEBI)

(*(unsigned char volatile xdata *)0xFEB2)

0x94;
0x93;
0x92;
0x91;
Oxb2;
Oxb1;

Oxba;

P0*3;

output pyy 10

//00:PWM at P1

PWMx_duty = [CCRx/(ARR + 1)]*100

Need to be tuvned offorrespgind #nd equippegawith

of LLonfigured to

pin TIMI-> PSCRH = 0x00;
TIM1-> PSCRL = 0x00;

TIM1-> DTR = 0x00;

TIM1-> CCMRI = 0x68;
TIM1-> CCMR2 = 0x68;
TIM1-> CCMR3 = 0x68;

TIM1-> CCMR4 = 0x68;

TIMI-> SMCR = 0x77;

TIMI-> ARRH = 0x08;

TIMI-> ARRL = 0x00;

TIMI-> CCRIH = 0x04;
TIMI-> CCRIL = 0x00;
TIMI-> CCR2H = 0x02;
TIMI-> CCR2L = 0x00;
TIMI-> CCR3H = 0x01;
TIMI-> CCR3L = 0x00;
TIMI-> CCR4H = 0x01;

TIMI-> CCR4L = 0x00;

TRGI Prescaler register
Dead time configuration
Channel mode configuration

configured as an input channel

J/ETRF input

» Automatic reloading of registers;-gountergoint

Lounter comparison value
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TIMI-> CCERI = 0x55;

TIMI-> CCER?2 = 0x55;

TIMI-> BKR = 0x80;
TIMI-> IER = 0x02;

TIMI-> CRI |= 0x01;

EA=1;

while (1);

void PWMA_ISR() interrupt 26

{
IITIMI->SR1 & 0X02)
{
P03 =~P03;
TIMI->SR1 &=~0X02;
/
/

» Configure channel output enable and polarity
» Configure channel output enable and polarity

# The main output is enabled, which is equivalent to the main switch

//,,Enable interrupt
Enable counter

21.8.7

Along to the falling edge)

c Language code

Input capture mode to measure the pulse period (capture rising edge to rising edge or falling edge

=TI tEStopeTating requency 1S

11.0592MH?,

#include "reg51. h"
#include "intrins. h"

typedef struct TIMI_struct

volatile unsigned char CRI;
volatile unsigned char CR2;
volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMRI;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCERI;
volatile unsigned char CCER2;
volatile unsigned char CNTRH;
volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCRIH;
volatile unsigned char CCRIL;

volatile unsigned char CCR2H;

/%1 < control register 1 %/

/%1 < control register 2 %/

/%1 < Synchro mode control register %/

/4 < external trigger register */

/%1 < interrupt enable register/

i

! <status register 1 %/

< status register 2 ¥/

< event generation registe

/*! < CC mode register 1 %/

! < CC mode register 2 %/

/*! < CC mode register 3 %/

*1 < CC mode register 4 %/
/*1 < CC enable register 1 %/

/%1 < CC enable register 2 */

< counter high */

/%! < counter low */

/%1 < prescaler high */

prescaler low */

/%1 < auto-reload register high */

/* < auto-reload register low */

/%! < Repetition Counter register */

p

*! < capture/compare register 1 high */

capture/compare register 1 low */

/%1 < capture/compare register 2 high */
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volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCR4L;
volatile unsigned char BKR;

volatile unsigned char DTR;

volatile unsigned char OISR;

JTIMI_TypeDef;

#define

#define
#define

#define

sfr
sfr
sfi
sfi
sfr
sfr
sfr

sbit

TIM1_BaseAddress O0xFECO

Tim1 ((TIMI_TypeDef xdata*) TIMI_BaseAddress)
PWMA_ENO (*(unsigned char volatile xdata *)0xFEBI)

PWMA_PS (*(unsigned char volatile xdata *)0xFEB2)

POMO = 0x94;
Pom1 = 0x93;
PIMO = 0x92;
PIMI = 0x91;
P3MO = Oxb2;
P3MI1 = Oxbl;

P SwW2 = Oxba;

Po3 = PO"3;

cap;

void main(void)

{

P_SW2=0x80;

POM1 = 0x00;

POMO = OxFF;

PIMI = 0x0c;

PIMO = 0xF3;
PWMA_ENO = 0xF3;

PWMA_PS = 0x00;

Need to be tuvned offorrespgiad #ond equippsgwith
of nConfigured to . .
pin TIMI-> PSCRH = 0x00;
TIMI-> PSCRL = 0x00;

TIM1-> DTR = 0x00;

TIMI-> CCMRI = 0x68;
TIMI1-> CCMR2 = 0x01;
TIMI-> CCMR3 = 0x68;

TIMI-> CCMR4 = 0x68;

TIM1-> SMCR = 0x66;

TIMI-> CCERI = 0x55;

TIMI-> CCER2 = 0x55;

TIMI-> IER = 0x04;

TIMI-> CRI |= 0x01;

/%! < capture/compare register 2 low */
/%! < capture/compare register 3 high */
/%! < capture/compare register 3 low */
/%! < capture/compare register 3 high */
/%! < capture/compare register 3 low */
/*! < Break Register */

/%! < dead-time register */

/%! < Output idle register */

output pyr /10

//00:PWM at P1

Prescaler register
Pead time configuration
Channel mode configuration

Lconfigured as an input channel

» Configure channel output enable and polarity
» Configure channel output enable and polarity

Enable interrupt

Enable counter
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EA=1;

while (1);

+ Channel input, capture data through Gcrau/ Tivi-> ccroL read

void PWMA_ISR() interrupt 26

{
If(TIMI->SRI & 0X02)
{
P03 =~P03;
TIMI->SR1 &=0X02;
}
fITIMI->SRI & 0X04)
{
P03 =~P03;
cap = TIM1-> CCR2H;; ,read CCR2H
read .
cap = (cap << 8) + TIM1-> CCR2L; CCRraL
TIMI->SR1 &=~0X04;
}
}

Input capture mode to measure pulse high-level width (capture rising edge to falli

cLanguage code

~The test operating frequency 1s,, - -

#include "reg51. h"

#include "intrins. h"

sfr
P sw2 = Oxba;
sfr PIMO
= 0x92;
sfr PIMI
= 0x91;
sfr P3MO _ oxb2;
sfr P3M1 = Oxbl;
sfr PSMO = Oxca;
= Oxc9;
sf PSM1

#define PWMA_CRI1

Hdefine PWMA_IER (*(unsigned char volatile xdata *)0xfec0)
(*(unsigned char volatile xdata *)0xfec4)

#define PWMA_SRI1 ¢ 4
(*(unsigned char volatile xdata *)0xfec5)

#define
PWMA_CCMRI1 (*(unsigned char volatile xdata *)0xfec8)

flefine PWMA_CCMR2 (*(unsigned char volatile xdata *)0xfec9)
#define PWMA_CCERI1 (*(unsigned char volatile xdata *)0xfecc)
#define PWMA_CCRI (*(unsigned int volatile xdata *)0xfeds)
#define PWMA_CCR2 (*(unsigned int volatile xdata *)0xfed7)
void main()
{

PIMO = 0x00;

PIMI = 0x00;

P3MO = 0x00;

P3MI = 0x00;

P5M0 = 0x00;

P5M1 = 0x00;

P_SW2 = 0x80;

V(e8] capture 7717 Rising edge ., capture 111 )Falling edge

PWMA_CCERI = 0x00;
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PWMA_CCMRI = 0x01; sccr s the inputimode And mapped  Up
PWMA_CCMR2 = 0x02; 7€z to input mot&And mapped to up
PWMA_CCERI = 0x11; Enable ccicc? Capture function on
PWMA_CCERI |= 0x00; /{;,,Set the capture polarity t&he rising edge ofcc:
PWMA_CCERI |= 0x20; Set the capture polarify talling edge of

PWMA_CRI = 0x01;

PWMA_IER = 0x04; (Enable ccz  Capture interrupt

EA=1;

while (1);

void PWMA_ISR() interrupt 26

{
unsigned int cnt;
if (PWMA_SRI & 0x04)
{
PWMA_SRI &= ~0x04;
ent= PWMA_CCR2 - PWMA_CCRI; » The difference is the high-level width
;
}

Input capture mode to measure the low-level width of the pulse (capture the fallin

cLanguage code

/:/,I he test operating Trequency 1S, oso2mm:

#include "reg51. h"

#include "intrins. h"

sfr
p_sw2 = Oxba;
sfr PIMO
= 0x92;
sfr PIM1
= 0x91;
sfr P3MO _ oxb2;
sfr P3M1 = 0xb1;
sfi PSMO = Oxca;
= Oxc9;
sfr PSM1
#define PWMA_CRI
#define PWMA_IER (*(unsigned char volatile xdata *)0xfec0)

(*(unsigned char volatile xdata *)0xfecd)
#define PWMA_SRI 8 '

(*(unsigned char volatile xdata *)0xfec5)
#define
PWMA_CCMRI (*(unsigned char volatile xdata *)0xfec8)

#d
efine PWMA_CCMR2 (*(unsigned char volatile xdata *)0xfec9)

#define PWMA_CCERI1 (*(unsigned char volatile xdata *)0xfecc)
#define PWMA_CCRI (*(unsigned int volatile xdata *)0xfeds5)
PWMA_CCR2 #, i i i #

Hdefine - (*(unsigned int volatile xdata *)0xfed7)

void main()

{

PIMO = 0x00;
PIMI = 0x00;
P3M0 = 0x00;
P3M1 = 0x00;
P5M0 = 0x00;

P5M1 = 0x00;
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P_SW2 = 0x80;

JHCCl capture 777 Rising edge‘(vm capture 771 /Falling edge
PWMA_CCERI = 0x00;
PWMA_CCMRI = 0x01; sccr s the inputimode And mapped  Up
PWMA_CCMR2 = 0x02; 7€z to input mot&And mapped to up
PWMA_CCERI = 0x11; ,Enable ccicc2 Capture function on
PWMA_CCERI |= 0x00; Set the capture polarity t¥he rising edge ofcc:
PWMA_CCERI |= 0x20; ,Set the capture polarify {8lling edge of
PWMA_CRI = 0x01;
PWMA_IER = 0x02; ,Enable ccr Capture interrupt
EA=1I;
while (1);
}
void PWMA_ISR() interrupt 26
{
unsigned int cnt;
if (PWMA_SRI & 0x02)
{
PWMA_SRI &=~0x02;
cnt = PWMA_CCRI - PWMA_CCR2; 7 The difference is the low-level width
}
}

21.8.10 Input capture mode simultaneously measures pulse period and duty cycle

Note: Onl
v PWMI1P PWM2P: PWMS: PWM6 Only on these ports can the cycle and duty cycle be measured at the same time
cLanguage code

The test operating irequency |
, ' NeTestoperating Trequency 1s

#include "reg51. h"

#include "intrins. h"'

off
P_sw2 _ Oba;
sfr PIMO
= 0x92;
sfr PIM1
= 0x91;
sfir P3M0O _ oxb2;
sfr P3M1 = Oxb1;
sfr PSM0O = Oxca;
= Oxc9;
sfr PSM1 e
#define PWMA_CRI
#define (*(unsigned char volatile xdata *)0xfec()
PWMA_SMCR (*(unsigned char volatile xdata *)0xfec2)

#define PWMA_IER

(*(unsigned char volatile xdata *)0xfec4)
#define PWMA_SR1
(*(unsigned char volatile xdata *)0xfec5)

#define

PWMA CCMRI (*(unsigned char volatile xdata *)0xfec8)
#define PWMA_CCMR2 (*(unsigned char volatile xdata *)0xfec9)
#define PWMA_CCERI (*(unsigned char volatile xdata *)0xfecc)
Hdefine PWMA_CCRI (*(unsigned int volatile xdata *)0xfed5)
PWMA_CCR2 (*(unsigned int volatile xdata *)0xfed7)
#define
void main()
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{
PIMO = 0x00;
PIMI = 0x00;
P3M0 = 0x00;
P3MI = 0x00;
P5SM0 = 0x00;
P5MI = 0x00;
P_SW2=0x80;
cel Rising edge ., cagpture/7//  Falling edge
~cct Capture cycle width . Capture high-level width
PWMA_CCERI = 0x00;
PWMA_CCMRI = 0x01; sccr s the inputimode And mapped  Up
PWMA_CCMR2 = 0x02; 7€z to input mot&And mapped to up
PWMA_CCERI = 0x11; Enable cci/cc2 Capture function on
PWMA_CCERI |= 0x00; Set the capture polarity t¥he rising edge ofcc:
PWMA_CCERI |= 0x20; ,Set the capture polagiiy t8lling edge of
PWMA_SMCR = 0x54; //TS=TI1FP1,SMS=TI1 Rising edge reset mode
PWMA_CRI = 0x01;
PWMA_IER = 0x06; ,Enable ccrccz Capture interrupt
EA=1;
while (1);
}

void PWMA_ISR() interrupt 26

{

unsigned int cnt;

if (PWMA_SRI & 0x02)

{

PWMA_SRI &=~0x02;

cnt = PWMA_CCRI;
}
if (PWMA_SRI & 0x04)

{

PWMA_SRI &= ~0x04;

cnt = PWMA_CCR2;

vcct - Capture cycle width

~ccz Capture duty cycle (high level width)

21_8_11With dead zone control

Language codec

Complementary output

//| he test operating T;}eﬂgqggpcy IS

#include "reg51. h"
#include "intrins. h"'
typedef struct TIM1_struct

{

volatile unsigned char CR1;

volatile unsigned char CR2;

/*1 < control register 1%/

/*! < control register 2 ¥/
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volatile unsigned char SMCR;
volatile unsigned char ETR;
volatile unsigned char IER;
volatile unsigned char SR1;
volatile unsigned char SR2;
volatile unsigned char EGR;
volatile unsigned char CCMRI;
volatile unsigned char CCMR2;
volatile unsigned char CCMR3;
volatile unsigned char CCMR4;
volatile unsigned char CCERI;

volatile unsigned char CCER2;

volatile unsigned char CNTRH;

volatile unsigned char CNTRL;
volatile unsigned char PSCRH;
volatile unsigned char PSCRL;
volatile unsigned char ARRH;
volatile unsigned char ARRL;
volatile unsigned char RCR;
volatile unsigned char CCRIH;
volatile unsigned char CCRIL;
volatile unsigned char CCR2H;
volatile unsigned char CCR2L;
volatile unsigned char CCR3H;
volatile unsigned char CCR3L;
volatile unsigned char CCR4H;
volatile unsigned char CCR4L;
volatile unsigned char BKR;
volatile unsigned char DTR;

volatile unsigned char OISR;

JTIMI_TypeDef;

#define

#define
#define

#define

sfr
sfr
sfr
sfr
sfi
sfr
sfr

sbit

TIMI_BaseAddress

TIM1

PWMA_ENO

PWMA_PS

POMO
POM1
PIMO
PIMI
P3IMO
P3M1

P_SW2

PO3

void main(void)

{

P_SW2 = 0x80;

POM1 = 0x00;
POMO = OxFF;
PIMI = 0x00;

PIMO = OxFF;

PWMA_ENO = 0xFF;

PWMA_PS = 0x00;

O0xFECO

((TIM1_TypeDef xdata*) TIM1_BaseAddress)
(*(unsigned char volatile xdata *)0xFEBI)

(*(unsigned char volatile xdata *)0xFEB2)

0x94;
0x93;
0x92;
0x91;
Oxb2;
Oxbl;

Oxba;

PO"3;

Ny

*! < Synchro mode control register */

~

*! < external trigger register */

~

*! < interrupt enable register*/

N

*! < status register 1 */

~

*! < status register 2 */

~

%! < event generation register */

~

*1 < CC mode register 1 %/

/%! < CC mode register 2 */

Ny

*! < CC mode register 3 %/

~

1 < CC mode register 4 %/

~

1 < CC enable register 1%/

N

1 < CC enable register 2 %/

~

*! < counter high */

~

“! < counter low */

~

! < prescaler high */

~

1 < prescaler low %/

Ny

*! < auto-reload register high */

~

1 < auto-reload register low */

~

*! < Repetition Counter register */

N

1 < capture/compare register 1 high */

~

*! < capture/compare register 1 low */

~

! < capture/compare register 2 high */

~

! < capture/compare register 2 low */

~

*! < capture/compare register 3 high */

Ny

%! < capture/compare register 3 low */

~

%/ < capture/compare register 3 high */

~

1 < capture/compare register 3 low */

=3

%! < Break Register */

>

*! < dead-time register */

/%1 < Output idle register */

output pyns /10

/00:PWM at P1
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PWMx_duty = [CCRx/(ARR + 1)]*100

TIMI-> PSCRH = 0x00; Prescaler register
TIMI-> PSCRL = 0x00;
TIMI-> DTR = 0x00; Pead time configuration

Channel mode configuration
TIMI-> CCMR1 = 0x68;
TIMI-> CCMR?2 = 0x68;
TIMI-> CCMR3 = 0x68;

TIMI-> CCMR4 = 0x68;

TIMI-> ARRH = 0x08; » Automatic reloading of registers;-@ountergoint

TIMI-> ARRL = 0x00;

TIMI-> CCRIH = 0x04; ounter comparison value
TIMI-> CCRIL = 0x00;
TIMI-> CCR2H = 0x02;
TIMI-> CCR2L = 0x00;
TIMI-> CCR3H = 0x01;
TIMI-> CCR3L = 0x00;
TIMI-> CCR4H = 0x01;

TIMI-> CCR4L = 0x00;

TIMI-> CCERI = 0x55; # Configure channel output enable and polarity

TIMI-> CCER?2 = 0x55; 7 Configure channel output enable and polarity

TIMI-> BKR = 0x80; # The main output is enabled, which is equivalent to the main switch
TIMI-> IER = 0x02; Enable interrupt

TIMI-> CRI = 0x01; Enable counter

EA=1;

while (1);

void PWMA_ISR() interrupt 26

{
If(TIMI->SR1 & 0X02)
{
P03 =~P03;
TIMI->SR1 &=~0X02;
}
4
21.8.12PWM The port does external interrupts (falling edge interrupts or rising edge interrupts)

Language codec

*The test operating Trequency is

#include "reg51. h"
#include "intrins. h"

#define
PWMA_CR1 (*(unsigned char volatile xdata *)0xfec0)
#define PWMA_IER
(*(unsigned char volatile xdata *)0xfec4)

#define PWMA_SRI (*(unsigned char volatile xdata *)0xfec5)

#define (*(unsigned char volatile xdata *)0xfec8)

PWMA_CCMR1
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#define PWMA_CCER1 (*(unsigned char volatile xdata *)0xfecc)
sfr POMO = 0x94;
sfir PoM1 = 0x93;
sfir PIMO = 0x92;
sfir PiM1 = 0x91;
sfr P3MO = 0xb2;
sfr P3Mm1 = Oxbl;
sfir P_sSw2 = Oxba;
shit P37 = P377;

void main(void)

{
P_SW2 = 0x80;
PIMI = 0x00;
PIMO = 0x00;
P3MI = 0x00;
P3M0 = 0x00;
P_SW2 = 0x80;
Rising edge falling edge |  capture
PWMA_CCERI = 0x00; .
J Is the input mode And mapped to rrr:
PWMA_CCMRI = 0x01; veer ' on
PWMA_CCERI = 0x01; /Enable ccr Capture function on
PWMA_CCERI |= 0x00; Set the capture polarity the rising edge ofcc:
Ve PWMA_CCERI |= 0x02; //Set the capture po|a"'¢¥ f§|ling edge of
PWMA_CRI = 0x01;
PWMA_IER = 0x02;
EA=1;
while (1);
}

void PWMA_ISR() interrupt 26

{
iftPWMA_SRI & 0X02)
{
P37=~P37;
PWMA_SRI &=~0X02;
4
}
21.8.13 Output waveforms of any period and any duty cycle

¢ Language code

=The test operatmng frequency 1s
7 11.0592MHz
#include "reg51. h"

#include "intrins. h"

sfi P_Sw2 = Oxba;

#define
PWMA_CCER1 (*(unsigned char volatile xdata *)0xfecc)
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#define PWMA_CCMR1 (*(unsigned char volatile xdata *)0xfec8)
#define PWMA_ENO (*(unsigned char volatile xdata *)0xfebl)
#define PWMA_BKR (*(unsigned char volatile xdata *)0xfedd)
#define PWMA_CCRI (*(unsigned int volatile xdata *)0xfed5)
#define PWMA_ARR (*(unsigned int volatile xdata *)0xfed2)
#define PWMA_CRI (*(unsigned char volatile xdata *)0xfec0)
sfir PoM1 = 0x93;
sfir POMO = 0x94;
sfir PIMI = 0x91;
sfic PIMO = 0x92;
sfr P2M1 = 0x95;
sfir P2M0 = 0x96;
sfir P3Mm1 = Oxb1;
sfir P3IMO = 0xb2;
sfir P4M1 = 0xb3;
sfir P4MO = Oxb4;
sfr P5M1 = Oxc9;
sfr P5M0O = Oxca;
void main()
{
POMO = 0x00;
POM1 = 0x00;
PIMO = 0x00;
PIMI = 0x00;
P2M0 = 0x00;
P2M1 = 0x00;
P3M0O = 0x00;
P3M1 = 0x00;
P4MO = 0x00;
P4M1 = 0x00;
P5M0 = 0x00;
P5SM1 = 0x00;
P_SW2 = 0x80;
PWMA_CCERI = 0x00; Mustibe €léared CCERx Close the channel
PWMA_CCMRI = 0x60; fseblﬂ)tput mode before
PWMA_CCERI = 0x01; //EnaI?V'IV?WCACI cer
PWMA_CCRI = 100; channel
PWMA_ARR = 500; Set the duty cycle time
PIWMA_ENO = 0x01; et cyglg lingeaviport output
PWMA_BKR = 0x80; ,Enable main output
PWMA_CRI = 0x01; //Start tlmlng
while (1);
}
21.8.14Us€ PWM of ceNn Start pwma Timer, triggered in real time ApC

Language codec

“inetestoperatng e )Ezl\Em:. y

#include "reg51. h"

#include "intrins. h"
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#define PWMA_CRI (*(unsigned char volatile xdata *)0xfec0)
#define PWMA_CR2 (*(unsigned char volatile xdata *)0xfecl)
#define PWMA_IER (*(unsigned char volatile xdata *)0xfec4)
#define PWMA_SRI1 (*(unsigned char volatile xdata *)0xfec5)
#define PWMA_CCMRI1 (*(unsigned char volatile xdata *)0xfec8)
#define PWMA_CCER1 (*(unsigned char volatile xdata *)0xfecc)
#define PWMA_ARR (*(unsigned int volatile xdata *)0xfed2)
sfr POMO = 0x94;
sfr POM1 = 0x93;
sfr PIMO = 0x92;
sfr PIMI = 0x91;
sfr P3MO = Oxb2;
sfr P3MI1 = Oxbl;
sfir P_SwW2 = Oxba;
sfi ADC CONTR = Oxbe;
#define ADC_POWER 0x80
#define ADC_START 0x40
#define ADC_FLAG 0x20
#define ADC_EPWMT 0x10
sfir ADC_RES _ Oxbd;
sfic ADC_RESL - Oxbe;
shit EADC = IEN5;
void delay()
{
inti;
Sor (i=0; i<100; i++);
/
void main()
{
PIMO = 0x00;
PIMI = 0x01;
P3M0 = 0x00;
P3MI = 0x00;
P_SW2 |= 0x80;
ADC_CONTR = ADC_POWER | ADC_EPWMT | 0; ,choose ,,,  for 4pc Input channel
Mait .
delay(); M 4apc  Stable power supply
EADC=1;
PWMA_CR2 = 0x10; #cen  Thesignalis - Can be used to trigger
PWMA_ARR = 5000;
PWMA_IER = 0x01;
PWMA_CRI = 0x01; - ; . - .
- ’ ,Setup  cen  Start  pwma Timer, triggered in reabtime
EA=1I;
while (1);
7

void ADC_ISR() interrupt 5

{

ADC_CONTR &=~ADC_FLAG;
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void PWMA_ISR() interrupt 26

{

If(PWMA_SRI & 0x01)
{

PWMA_SRI &=~0x01;

use  PWM21.8.15 Bit implemBeeatisa Gseiidiagram of

Advanced series of microco i
PWM "l Ean output bits of 16w The waveform can be generated after two stadfes of low-pass filte

STCI2H

Bit of DAC Signal, by adjusting”™  The high-level duty cycle of the wavefarm cgpyhg 2¢RY8YThe application circuit diagram is shown ir
Show that the output-pfe signal can be\ifiput 8 4°C  Perform feedback measurements.

Feedback to, | Take measuremeE
Mcuoutput pwnpwaveform b !_! = [ h_‘:—_\, D/aoutput
33K 0. l 33K " l
21.8.16 Achieve complentemntarity
, useEWM PWM2P/PWM2N
Tit¥F4dV4hced » PWM4PPWMANPWM3PPWMIN Each channel
Can independently realiz©utput, or pairwise complementary symmetrical output. Demo use Produce comptéitentary rwmip - pwMmIN

the master clock to select®™™  Clock selection PWM  cvele oy Deadzone 1y Aclock ., FOr sine wave meters, point,
the output sine wave-frequeney man iz’
This program is just a g, The demonstration program, the user can modify it through'the aBave chtbelatiarberedfipdints of the period ar

amplitude. The output frequency of this program is fixed. If the frequency conversion is required, the user is requested to design the frequen:

Language codec

~Tnhe test operating Trequency 1S

#include "reg51. h"
#include "intrins. h"

#define MAIN Fose 24000000L ,Define the master clock

typedef unsigned char

typedef unsigned int us;

ulé;
typedef unsigned long

u32;

sfir TH2
sfr TL2
Vi = 0xD6;
sfr IE2 = 0xD7;
sfr INT_CLKO = OxAF;
= O0x8F;
sfr AUXR
= O0x8E;
sfi P_SWI - 0xA2;
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sfir P_sw2 = 0xBA;
sfr P4 = 0xCO;
sfir P5 = 0xC8;
sfir P6 = OxXES;
sfir P7 = O0xF8;
sfir PiM1 = 0x91;
sfir PIMO = 0x92;
sfir PoM1 = 0x93;
sfr POMO = 0x94;
sfir P2M1 = 0x95;
sfr P2M0 = 0x96;
sfir P3m1 = OxBI;
sfir P3IMO = 0xB2;
sfir PiM1 = 0xB3;
sfir P4MO = 0xB4;
sfir P5M1 = 0xC9;
sfr P5M0O = 0xCA;
sfr PoM1 = 0xCB;
sfir P6M0O = 0xCC;
sfir P7M1 = OxEI;
sfir P7MO = OxE2;
User-defined macro* *
#define PWMA_ENO (*(unsigned char volatile xdata *) OxFEBI)
#define PWMA_PS (*(unsigned char volatile xdata *) OxFEB2)
#define PWMB_ENO (*(unsigned char volatile xdata *) OxFEBS5)
#define PWMB_PS (*(unsigned char volatile xdata *) OxFEB6)
#define PWMA_CRI (*(unsigned char volatile xdata *) OxFEC0)
#define PWMA_CR2 (*(unsigned char volatile xdata *) OxFECI)
#define PWMA_SMCR (*(unsigned char volatile xdata *) OxFEC2)
#define PWMA_ETR (*(unsigned char volatile xdata *) OxFEC3)
#define PWMA_IER (*(unsigned char volatile xdata *) OxFEC4)
#define PWMA_SRI1 (*(unsigned char volatile xdata *) OxFEC5)
#define PWMA_SR2 (*(unsigned char volatile xdata *) OxFEC6)
#define PWMA_EGR (*(unsigned char volatile xdata *) OxFEC?7)
#define PWMA_CCMR1 (*(unsigned char volatile xdata *) OxFEC8)
#define PWMA_CCMR2 (*(unsigned char volatile xdata *) OxFECY)
#define PWMA_CCMR3 (*(unsigned char volatile xdata *) OxFECA)
#define PWMA_CCMR4 (*(unsigned char volatile xdata *) OxFECB)
#define PWMA_CCER1 (*(unsigned char volatile xdata *) OxFECC)
#define PWMA_CCER2 (*(unsigned char volatile xdata *) OxFECD)
#define PWMA_CNTRH (*(unsigned char volatile xdata *) OxFECE)
#define PWMA_CNTRL (*(unsigned char volatile xdata *) OxFECF)
#define PWMA_PSCRH (*(unsigned char volatile xdata *) OxFED0)
#define PWMA_PSCRL (*(unsigned char volatile xdata *) OxFEDI)
#define PWMA_ARRH (*(unsigned char volatile xdata *) OxFED2)
#define PWMA_ARRL (*(unsigned char volatile xdata *) OxFED3)
#define PWMA_RCR (*(unsigned char volatile xdata *) OxFED4)
#define PWMA_CCRIH (*(unsigned char volatile xdata *) OxFEDS5)
#define PWMA_CCRIL (*(unsigned char volatile xdata *) OxFEDG6)
#define PWMA_CCR2H (*(unsigned char volatile xdata *) OxFED7)
#define PWMA_CCR2L (*(unsigned char volatile xdata *) 0xFEDS8)
#define PWMA_CCR3H (*(unsigned char volatile xdata *) OxFED9)
#define PWMA_CCR3L (*(unsigned char volatile xdata *) OxFEDA)
#define PWMA_CCR4H (*(unsigned char volatile xdata *) OxFEDB)
#define PWMA_CCR4L (*(unsigned char volatile xdata *) OxFEDC)
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#define PWMA_BKR (*(unsigned char volatile xdata *) OxFEDD)
#define PWMA_DTR (*(unsigned char volatile xdata *) OxFEDE)
#define PWMA_OISR (*(unsigned char volatile xdata *) OxFEDF)
Ve %
#define PWMA_1 0x00 //P:PL.0 N:P1.1
#define PWMA_2 0x01 //P:P2.0 N:P2.1
#define PWMA_3 0x02 //P:P6.0 N:P6.1
#define PWMB_1 0x00 N:P1.3//P:P1.2/P5.4
#define PWMB_2 0x04 //P:P2.2 N:P2.3
#define PWMB_3 0x08 //P:P6.2 N:P6.3
#define PwWM3_1 0x00 //P:P1.4 N:PL5
#define PWM3_2 0x10 //P:P2.4 N:P2.5
#define PWM3_3 0x20 //P:P6.4 N:P6.5
#define PwM4_1 0x00 //P:P1.6 N:P1.7
#define PWM4_2 0x40 //P:P2.6 N:P2.7
#define PWM4_3 0x80 //P:P6.6 N:P6.7
#define PWM4_4 0xCo //P:P3.4 N:P3.3
#define ENOIP 0x01
#define ENOIN 0x02
#define ENO2P 0x04
#define ENO2N 0x08
#define ENO3P 0x10
#define ENO3N 0x20
#define ENO4P 0x40
#define ENO4N 0x80
Local variable declaration
unsigned int code T_SinTable[]=
{
1220, 1256, 1292, 1328, 1364, 1400, 1435, 1471,
1506, 1541, 1575, 1610, 1643, 1677, 1710, 1742,
1774, 1805, 1836, 1866, 1896, 1925, 1953, 1981,
2007, 2033, 2058, 2083, 2106, 2129, 2150, 2171,
2191, 2210, 2228, 2245, 2261, 2275, 2289, 2302,
2314, 2324, 2334, 2342, 2350, 2356, 2361, 2365,
2368, 2369, 2370, 2369, 2368, 2365, 2361, 2356,
2350, 2342, 2334, 2324, 2314, 2302, 2289, 2275,
2261, 2245, 2228, 2210, 2191, 2171, 2150, 2129,
2106, 2083, 2058, 2033, 2007, 1981, 1953, 1925,
1896, 1866, 1836, 1805, 1774, 1742, 1710, 1677,
1643, 1610, 1575, 1541, 1506, 1471, 1435, 1400,
1364, 1328, 1292, 1256, 1220, 1184, 1148, 1112,
1076, 1040, 1005, 899, 865, 830,
969, 934,
797, 763, 730, 698, 666, 635, 604, 574,
544, 515, 487, 459, 433, 407, 382, 357,
334, 311, 290, 269, 249, 230, 212, 195,
179, 165, 151, 138, 126, 116, 106,
98,
90, 84, 79, 75, 72, 71, 70, 71,
72, 75, 79, 84, 90, 98, 106, 116,
126, 138, 151, 165, 179, 195, 212, 230,
249, 269, 290, 311, 334, 357, 382, 107,
433, 459, 487, 515, 544, 574, 604, 635,
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666, 698, 730, 763, 797, 830, 865, 899,
934, 969, 1005, 1040, 1076, 1112, 1148, 1184,

b

ul6 PWMA_Duty;

u8 PWM_Index;

void main(void)

{
POM1I = 0; POMO = 0;
PIMI = 0; PIMO = 0;
P2MI = 0; P2M0 = 0;
P3MI=0; P3M0 = 0;
P4MI1 = 0; P4MO = 0;
P5MI1=0; P5M0=0;
P6MI1 =0; P6MO = 0;
P7MI =0; P7M0 = 0;

PWMA_Duty = 1220;

P_SW2|= 0x80;

PWMA_CCERI = 0x00;

PWMA_CCER2 = 0x00;

PWMA_CCMRI = 0x60;

Vi PWMA_CCMR?2 = 0x60;
Va PWMA_CCMR3 = 0x60;
Vi PWMA_CCMR4 = 0x60;

PWMA_CCERI = 0x05;

— CER = (S5
Y PWMA_CCER?2 = 0x55;

PWMA_ARRH = 0x09;

PWMA_ARRL = 0x60;

PWMA_CCRIH = (u8)(PWMA_Duty >> 8);
PWMA_CCRIL = (u8)(PWMA_Duty);

PWMA_DTR = 0x0C;

PWMA_ENO = 0x00;
PWMA_ENO |= ENOIP;

PWMA_ENO |= ENOIN;

Vi PWMA_ENO |= ENO2P;
Vi PWMA_ENO |= ENO2N;
Vi PWMA_ENO |= ENO3P;
Vi PWMA_ENO |= ENO3N;
Vi PWMA_ENO |= ENO4P;
Vi PWMA_ENO |= ENO4N;

PWMA_PS = 0x00;
PWMA_PS |= PWMA_3;
P PWMA_PS |= PWMB_3;

P PWMA_PS |= PWM3_3;

P PWMA_PS |= PWM4_3;

PWMA_BKR = 0x80;
PWMA_IER = 0x01;

PWMA_CRI |= 0x01;

Set to prevail two-way port
,Set to prevail two-way port
Set to prevail two-way port
Set to prevail two-way port
,Set to prevail two-way port
Set to prevail two-way port
,Set to prevail two-way port

Set to prevail two-way port

//SPWM

rite ccMRx

//Channel mode

Look-up table index

Must be cleared before Close the channel

configuration

# Configure channel output enable and polarity

Set cycle time

,Set the duty cycle time

Set dead time

Enable output
,Enable output
Enable output
,Enable output
Enable output
,Enable output
Enable output
,Enable output
/Advanced py,
,choose PWMA_3
,choose PWMB_3

,choose b5 3

,choose by 3

Enable main

output Enable

Channel output pin selection bit
Channel
Channel Channel
Channel

Channel

interrupt Start timing
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P_SW2 &= O0x7f;

EA=1; Open total interrupt

while (1)

Interrupt function~
void PWMA_ISR() interrupt 26

{

P_SW2 |= 0x80;
if (PWMA_SRI & 0x01)

{

PWMA_SRI &=~0x01;
PWMA_Duty = T_SinTable[PWM_Index];

if (++PWM_Index >= 200)

PWM_Index = 0;

PWMA_CCRIH = (u8)(PWMA_Duty >> 8); ,When setting the duty cyclebetween
PWMA_CCRIL = (u8)(PWMA_Duty);

}

PWMA_SRI = 0;

P_SW2 &= 0x7f;
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22 Enhanced dual data pointer

Two sets of 16-bit data pointers are integrated into the STC12H series of microcontrollers. Through program control, the automatic

increment or decrement function of the data pointer and the automatic switching function of the two sets of data pointers can be realized.

29 1 Related special function registers
Bit address and symbol

symbol description address Reset value

DPL Data pointer (low byte) 82H 0000,0000

DPH Data pointer (high byte) 83H 0000,0000

DPLI The second set of data pointers (low bytes}*! 00000000

DPHI The second set of data pointers (high bytp&j! 0000,0000

DPS Pointer selector prrr E3H D1 DO TSL AUL AUO SEL 0000,0xx0
TA DPTR Tlmlng control regiSter AEH 0000,0000

22.1.1 The firpt groupi s Bt data pointer register (ppTR0
symbol address B7 B6 BS B4 B3 B2 B1 BO
DPL 82H
DPH 83H
¥ow, Bit data (low byte)
isthigh, Bit data
H and . R . 8 . - -
(high bytes) "¥he combination is the first group  Bit data pointer register,,,
22.1.2 ,Group1 5 Bit data pointer register (ppTRr1’

symbol address B7 B6 BS B4 B3 B2 B1 BO
DPL1 E4H
DPHI1 ESH

¥blv, Bit data (low byte)

is high, Bit data (high bytes)orni

Combined into a second gr
16 it

ou . .
DPL1N 1 ddta pointer register

DPTR1
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22.1.3 Data pointer control register ( pps>

symbol address B7 B6 B5 B4 B3 B2 Bl B0

DPS E3H DI D0 TSL AU AUO SEL

DPTRIAutomatlc increment method _—

Control automatic increment
DPTRI1
0 N
1 Automatic decrement

DO DPTR1

: controlero Automﬂgci AEF&%’ESP‘ method

1* DPTRO auto decrement

Automatic switching controlsaBR#REIR) pairorrroperri TsL*

o - Turn off the automatic switching function

O Enable the automatic switching function

when

with TSlaxecuted, the system will automatically include the relevant

instructions as follows: Mov pPTR #datal16
INC DPTR

MOVC A,@A+DPTR

MOVX A,@DPTR

MOVX @DPTR,A

tsiAfter the position is set;,, Whenever the relevant instructions are SEL

The bit is reversed.

DPTRIDPTROUSE AU ALo: ENablenoffClFae control bit is automatically incremented Decrement control

o automatic increment pocrement function : Enable
1 automatic increment Decrement function

Note: In write protected mode , ,,

Is automatically enabled, triggered

by a separate enableTegigtetastion mechanism (reference, no effect. if yauined sa AP OFS B RRRs T oR i IbRge

DPTRO/DPTR1 will be automatically

incremented/decremented. The 3 relevant instructions are as follows: Movc

A,@A+DPTR MOVX A,@DPTR

MOVX @DPTR,A
: Choose
SEL orrronerr AS the current goal | o
o Choose prrro As a DPTR
1: Choose DPTR1 goal as a DPTR

SEL  Choose a goal orrValid for the

target mov following instructions: prrr#datals
INC DPTR

MoOvC A,@A+DPTR

MOVX A,@DPTR

MOVX @DPTR,A

JMP @A+DPTR

Bit, then au1

Bits cannot be enabled directly separately, if enabled separately Rirrd! isp
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22.1.4 Data pointer control register ( ta’
symbol laddress B7 B6 BS B4 B3 B2 Bl BO
n the register

. R 1
1 The register is c8trect auiand AU Write protection. Because the program cannot be correct ppshlake a separate , | And

. . or When, you must use . The register is triggered._registers are write-only registers.
Write, so when it needs to be enable?:‘“separatelvm a4 A 9 99 119 yreg

» when it needs to be Au1° Ayyhen enabling separately, you must follow
CLR the steps below: & A;Shutdown interrupt
MOV (required)

TAAOAAH ;erte trigger command sequence

There can be no other instructions here
MoV TA#55H ;Write trigger command sequence 5
There can be no other instructions here, write
MoV DPS,#ixxH protection is temporarily turned off\yrte cary sendeino prs
Write protection status again ;pse

SETB EA ; Turn on the interrupt (if necessary)
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222 Sample program

22.2.1 Sample code 1

Copy the 4 bytes of data from the program space 1000Hto 1003H in reverse to the 0100H to 0103H of the extended RAM, that is,

C:1000H->X:0103H
C:1001H->X:0102H
C:1002H->X:0101H
C:1003H->X:0100H

Assembly code

s

> T OS9ZNIITS

PIMI DATA 091H

PIMO DATA 092H

POM1 DATA 093H

POMO DATA 094H

P2M1 DATA 095H

P2M0 DATA 096H

P3M1 DATA 0BIH

P3M0O DATA 0B2H

P4M1 DATA 0B3H

P4M0O DATA 0B4H

P5M1 DATA 0C9H

P5SM0 DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H

MAIN:
Mov SP, #5FH
Mov POMO, #00H
Mov POM1, #00H
MoV PIMO, #00H
Mmov PIMI, #00H
Mov P2M0, #00H
Mov P2M1, #00H
Mov P3MO, #00H
Mov P3M1, #00H
Mov P4MO, #00H
Mov P4M1, #00H
MoV P5M0, #00H
Mmov P5M1, #00H
MoV DPS,#00100000B
MoV DPTR#1000H
MoV DPTR#0103H
MoV DPS,#10111000B
MoV R7,#4

COPY_NEXT:
CLR A
Mmovc A@A+DPTR
Movx @DPTR,A

will

53AU0

7s1,And choose Engpleg
10008 DPTR0 Write A ftar selection DPTRI for prrR

R AL pprri Writing is in

Set up .
; DPTRI decreasing modeWTR”.Enable the current for the

and ,;;; And choose  ppTRY incremental mode
Set the number of data copies

DPTR

prrrofoM The program space referred to reads data

After completion Automatically prei  Setto ore
will yoc  add and write therdata toRefersto  xp.ara )
After completion ,pytomatically reduce an8aht@georix
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DJINZ R7,COPY_NEXT
SIMP $
END

22.2.2 Sample code 2

Send the data in 0100H ~ 0103H of the extended

RAM to the PO port assembly code in turn

11.0592MH?
PIMI DATA 091H
PIMO DATA 092H
POMI1 DATA 093H
POMO DATA 094H
P2m1 DATA 095H
P2M0 DATA 096H
P3MI1 DATA OBIH
P3MO DATA 0B2H
P4M1 DATA 0B3H
P4MO DATA 0B4H
P5M1 DATA 0C9H
P5M0O DATA 0CAH
ORG 0000H
LIMP MAIN
ORG 0100H
MAIN:
MoV SP, #5FH
Mov POMO, #00H
MoV POM1, #00H
MoV PIMO, #00H
Mov PIMI, #00H
Mov P2M0, #00H
Mov P2M1, #00H
MoV P3MO0, #00H
Mov P3MI, #00H
Mov P4MO, #00H
MoV P4M1, #00H
MoV P5M0, #00H
Mov P5M1, #00H
CLR EA Turn off interrupt
Mov TAHOAAH Jwrite ppg Write protection trigger command
Mov TA#55H prs WriWrite protection trigger command
mov DPS,#00001000B sDPTRO 'Incrementally enab,lédﬂ&épdmiwwose
SETB EA Turn on interrupt
mov DPTR,#0100H will write 0108fTR In
MovX A@DPTR fromprrro  Refersto xzaw  After reading ehedlata Automatic addition
Mov Po,A Data mouth
MOVX A@DPTR output to from D’;f'”m XRAM After reading thedata Automatic addition
Moy PO,A Data Refers jo ) +h
Movx A,@DPTR i PO . f i iti
output to from j,;,,  XRAM After reading thexaata Automatic addition
Mov POA Data Refers |90 uth
ZZ:X A@DPTR output to from l)[;ill‘m) XRAM After reading theedata Automatic addition

PoA Refers to
roouth Data output to

GotoTt
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SJMP $

END
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23 MDU16 hardware 1 Bit multiplication and division method

Some models of STC12H series microcontrollers have integrated MDU16/16-bit hardware multiplication and division device.

Support the following data operations :
Data normalization (It takes 3 to 20 clocks to calculate the time)
Logical left shift (It takes 3 to 18 clocks to calculate the time)

Logical right shift (It takes 3 to 18 clocks to calculate the time)
16 bits multiplied by 16 bits (It takes 10 clocks to calculate the time)
16 bits divided by 16 bits (It takes 9 clocks to calculate the time)

32 bits divided by 16 bits (It takes 17 clocks to calculate the time)

All operations are based on unsigned shaping data types.

23.1 Related special function registers
Bit address and symbol
MD3 MDU FCFOH MD3([7:0] 00000000

Data Register

MD2 MDU Data Register Data Register FCFIH MD2(7:0] 0000,0000
MDI1 MDU Data Register FCF2H MDI[7:0] 0000,0000
MDO MDU Data Register FCF3H MDO[7:0] 0000,0000
MDS MDU Data Register Data FCF4H MDS[7:0] 0000,0000

Register Mode Control
MD4 MDU FCF5H MD4(7:0] 0000,0000

Register Operation
ARCON MDU FCF6H MODE[2:0] SC[4:0] 0000,0000

Tontrol Heglsier

OPCON MDU FCFTH o MDOV - - - - RST ENOP 0000,0000
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23.1.1

Operandidata register ( Mpo ~

MD3

symbol

address

B7

B6

B5

B4

B3

B2

Bl

B0

MD3

FCFOH

MD3[7:0]

MD2

FCFIH

MD2[7:0]

MD1

FCF2H

MDI[7:0]

MDO

FCF3H

MDO[7:0]

23.1.2

Operand2data register ( mp4~

MD5 )

symbol

address

B7

B6

B5

B4

B3

B2

Bl

B0

MD5

FCF4H

MD5[7:0]

MD4

FCF5SH

MD4[7:0]

3zDivide by bits . 6Bit division :

Divisible number : (Mp3,MD2,MDI,MDO}

Divisor : {MD5,MD4}

Quotient : {MD3,MD2,MD1,MD0}

remainder : {MD5,MD4}

cDivide by bits | Bit division :

Divisible number : (Mpi1,mpo}

Divisor : {MD5,MD4}
Quotient : {MD1,MDO0}

remainder : {MD5,MD4}

Multiply by  _Bit multiplication :

Multiplier : (mpi,mpo;

multiplier : {MD5,MD4}

product : {MD3,MD2,MD1,MD0}

32 Bit logic shift to the left Logical

right shift

32 Operand : {MD3MD2,MD1,MDO}

BiOgesimndrmalization i Mpo;
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23.1.3 MDU Mode control register (ARCON ), the number of clocks required for the operation
symbol afldress B7 B6 BS B4 B3 B2 Bl BO
ARCON rdron MODE[2:0] SC[4:0]
Mode setection
MODE[2:0] * MDU
MODE[2:0] pattern Number of clocks Operation instructions
) Wil o3z m1vpo; STITE the data to the sciaopPit,
1 Logical right shift 18
right The high replenishment |
will {MD},MDZ,MDI,MDO}The data in the shift scoppit .
2 Logical left shift 3~ 18
ogical fett st to the left | The low complement |
correct {MD3,MD2,MD1,MD0} The data in it is logically shifted to the lgft, and the data
3 Data normalizatiori ~ 20 High-level, Remove all of them so thfgihighest position is, , The number df digits of the log
Is recorded in scp4:0)'"
4 16Bitxbiilé 10 {MD1,MDOY {MDs,MD4} = {(MD3,MD2,MD1,MDO0}
(MD1,MDOY {MD5MD4} =
5 (Bit iz bit 9
{MD1,MDO0}"** {MD5,MD4}
{MD3,MD2,MD1,MD0* {MD5,MD4} -
6 32Bit 1lL b]t 17 {MD3,MD2,MD1,MD0}"** {MD5,MD4}
other invalid
H
SCl40] ‘Number of digits of data movement
whenyipy Used to set the left shift When the number of digits shifted to the right is in movement mode ,
wheMviDy  gc Is the actual number of digits moved by the data after the data is normalized
When it is a data normalization mode , .
23.1.4 MDU Operation control register (opconN
symbol address B7 B6 B5 B4 B3 B2 Bl B0
OPCON FCFTH : MDOV . . A : RST ENOP
Overflow flag (read-only flag)
MDU MDOV:

ENOP *

In the followipg cases ,

vinov Will be automatically, seT bgpiedizatiofare : |
mlitipndieativisgreater that @h¥ithe software Writgfhen dhe hardware will autsmatically clear

¢ viou rsr- KQftHsAF@MREEIvideunit. Write trigger software Fasdiardware is automatically cleared to zero after

Note: Software reset Mpu\hen multiplying and dividing nesiet is complete. The value of the register will be cleared.

MDU ARCON ! The module starts to calculaté\ftaethe calculation is complef@d? the fi4td%&ie will automatic

The software can'B&rightet back,, Circular query  ENop When ENOP

The module is enabled. Write trigger mpu

change from to to indicate that the calculation is complete. 10
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23.2 Sample program

¢ Language code

,netestoperating rrequency Is
11.0592MHz

#include "reg51. h"
#include "intrins. h"
#define

MD3U32
#define MD3U16
#define MD1U16
#define MD5U16
#define MD3
#define MD2
#define MD1
#define MDO
#define MD5
#define MD4
#define ARCON
#define OPCON

sfi P_SW2

/16 Bit multiglicdlibn

unsigned long res;

unsigned int datl, dat2;

P_SW2 |= 0x80;

MDI1U16 = datl;

MD5UI6 = dat2;

ARCON=4<<5;

OPCON = 1;

while((OPCON & 1) ! = 0);

res = MD3U32;

/32 Divide by bits bit

unsigned long res;
unsigned long datl;
unsigned int dat2;

P_SW2 |=0x80;

MD3U32 =datl;

MD5UI16 = data2;

ARCON =6 <<5;
OPCON=1;
while((OPCON & 1) ! = 0);

res =MD3U32;

(*(unsigned long volatile xdata *)0xfcf0)
(*(unsigned int volatile xdata *)0xfcf0)
(*(unsigned int volatile xdata *)0xfcf2)

(*(unsigned int volatile xdata *)0xfcf4)

(*(unsigned char volatile xdata *)0xfcf0)
(*(unsigned char volatile xdata *)0xfcf1)
(*(unsigned char volatile xdata *)0xfcf2)
(*(unsigned char volatile xdata *)0xfcf3)
(*(unsigned char volatile xdata *)0xfcf4)
(*(unsigned char volatile xdata *)0xfcf5)
(*(unsigned char volatile xdata *)0xfcf6)

(*(unsigned char volatile xdata *)0xfcf7)

0xBA;

Access to extended-vegisters
Mser given

tger given

66sition,,.A,,,'Bit multiplication mode
Start the calculation

Wait for the calculation to complete

/32 Bit result

Access to extended-.vegisters

Mser given

tgeér given

iff)sition/,ﬁ_B“ division mode

Start the calculation

Wait for the calculation to complete

#32  Position quotieThe remainderof the Higits is
16

Move left or right
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unsigned long res;
unsigned long datl;
7 Number of shifted digits Given by the user

unsigned char num;

MD3U32 =datl;
riddser-given

it shift mode

7bit shift mode, bit shift mode
Start the calculation

ARCON = (2 <<5) + num;
//ARCON = (I << 5) + num;
OPCON=1;
while((OPCON & 1) ! = 0);

Wait for the calculation to complete

res = MD3U32; /32 Bitresult
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AAppendix

o Any old-fashioned

Direct use" #include <sTC12H. h>

8052/87C52/87C54/87C58 or

1» installation e

Compiler (assembler) Emulator usage guide

What kind of compiler should be used for the MCU? Assembler? 4 : stc

How should header files be included in the environment

Philips

The new special function register needs to be declared by the user.

Version of the simulation driver

B N e 4
BE o

B -

=0-.1 BN

8051 compiler ASsemblers can be supported, and they aréi&W popular to use

: After installing the driver and header files according to the steps shown below,s$gIecwg%%%%%m%aqu%&i is in the source file

"That is, the inclusion of the header file can be completed. If selected when building a new projeci

s
Compilation, the header file contains ps7cs2/ps7csapsicss <reg51.h>That s it, but

EonEn L e

. i
] ?Idﬂ'a-_?ﬁ'-]ne: |, o |,
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: e (e L]

.Selection consultant
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As shown in the figure above, first select the "Keil Simulation Settings" page, click "Add MCU model to Keil", and in the following directory s:
window that appears, navigate to the installation directory of Keil (generallAfterdyQi€"; G gt &y pt letter shown on the right in the figure |

information, indicating that the installation was successful. The emulation driver that will be installed at the same time as adding the header f
The installation directory of the driver and header files is shown in the figure above.
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Create a project in

ke If the Keil  When you select the chip model when creating a tewproject, TH&M&ill be "

driver installation in the first step is successful, then

Select a CPF Data Base File

iaeneric CPU D ataEi aze L]

Genenc CPU D ata Baze

ESTE MEL Databaze
Hubdicra Cortex MO Database

Fu¥oice D atabaze

Then select the response from k€ listModel, we choose here" "Of the model, click "OK" to complete the selectionsrc

Belprl Bewscw for Taeget | | Tnegef 170 .0

[ bars fmrgian

e B RET ) =
L R TR = | A [
O ETCImeE

8 simiaEas
O 510 Sis

O sicisuiey
g o [ e

o [ +

.-~ﬂ“51-31:a:§’51531-}.
PR (=
B ot TR R

O 5IETRRG

[ m [ twea [ wa |

Add the source code file to the project, as shown in the figure below :
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B Edt Wes Froet Aadh Debug I'nil:hu‘uh; Eﬂds SUCE  Dwiredr

i d Er i = | el 1
T et KRB

[ e e e e Sy

5] SIARTUF A5 -.Hﬂ IJl:rnu-.l: b

it

E:- = g Targss L ! 1 ¥include *cegSL EW
| =iy Samce trog L : 2
+;|_m.mu' #EL | 3 yerd meinl)
_JI"LI! E iy | (e heg
- g || g hELe L)
I 1
| FO#++1
| a :
|a
|
|
1

Save the project, if the compilation is correct, you can
set up the following project An additional note:

when it is created id-anguage project, and there will be a startup file""When added to the project, there is a macro named
That is, hexadecimal

"IDATALEN "The macro definition when it is used to iDAsize in it. The default value is 12’ 80H?
pATA The same size. So when defined as then
define it, it also needs to be initialized to in the startup file. o IDATA 80H STARTUP. AS1
. cimi ig g : It will
The code inside will be 1bATA 00.7F RAM 0 Initialized to; similarly, if it is defined as pATA oFFH’ IDATA
of oo.rr ram o/Nitialized to.
2T ; <0x IDATALEM: IDATA memocy =lze
28 - - <ir Note: The= sbsolute stac!
023 - —iF Th= IbETA—spacs o
Sisi EQU SOH )
M T
M2 ; «o»> EDATASTART: EDATA mwemDcy BEi
i e <i» The shs=oluts stacc adde
034 EDATASTART EQU u]
[ab
036 -~ : <o EDATALEM: EDATA memory sizZe
oy <1% The length of K)P.IP. TET
Th Byt f d 8
Although the series BPhicrocontrolers® BV Lor ° DATA  @NC SOH-FFH [pata)» PUt because of the

Number and related test parameters, if the user needs to use this part of the data in the program, th:

rastcsmBe sure not to write the last byte 17 Defined as ipDATALEN
256°

» Project settings, selectrc  gimulation driver
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As shown in the figure above, first go to the project's settings SSgétimgsspiege,'$tep 1 select the hardware simulation on the right" v...

Step 1, select "In the simulation driver drop-down Yisit:s: Driver"Item’ then click " Settings“BUtton’ go to the next

On the setting screen on the surface, set the port number and baud rate of the serial port, and Hicthsuplaiale isegseirnally sehaptetk. 15200

» Create an simulation chip

AVE ASRE Rk IRES-SEOEMEERS e, SERRCH, com (EEEE AREG  HEIEETRES
BETE nremamice o TUM Ance = | | BT M| O PR RE | (NE GAS | R | O
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[ A R o (T | | Sz B FA AR AN LY (ERRE I | &)
W SRR L o o . i BREE.
E & T A T [ =B g0z MAHBCI - P
[ BT T o e ZAE
] TEr L. 13 21 900 ot B P Sl G 0
[ L i e s e
[ #ermmterod oy s
R R G L ) =
HEEMTE MY -
I=] R & brrrromisE . : =
BN o ALTTME TRV W
L] b R R W S S
]
TEEE | - | Ewws I S AER
| EDen® | [Eawm| KEEE | =z
VIS TR L : T
(15 RE A R B TR S [ANTERS| [ HNTEFL | #RENRas] Surw Sxits o (WY
Prepare one Series or

stcsrstcsaSeries of chips, and connect to the computer's serial port through the download board, and then as

The correct chip model, and then go to ", the "Simulation settings" page, click the button of the corresponding model, when the program dow
The production is complete.
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5 , Start simulation
Connect the completed simulation chip to the computer through the
serial port. After compiling the project we created earlier to ng erré®éaprelabugging.
If the hardware connection is correct, it will enter a debugging interface similar to the following, and the current
simulation driver version number and the current simulation monitoring code firmware version number will be displayed
in the command output window . The makinsoBllawpldeancunkiss befobetise iy ies ohdrgdineakjeiisisetill affect the speed of debugging).
Bis b e b Mgt Usbug Penpharsd ) fooe GVLL Mreow Help
@ J F = fi @ e
a2 ES AT n = OBgS _,-';-_:-i' J-&3--HW-5- N

|| Bgi st ram | TS
IR ;
| Fm 0N B while £33
[ EL Ozl g1 |
[ re P i PO+
[ B3 'siK] I‘;,'}I::il:-u:ll:ll:lf DEBD [HC PO D a0
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= B :
E Eﬂ L SRTuRsEr LY Denen
B ) 1 fimclode "cegSi bt
+ MR (0 w10 a
[ 0=0eEF q rwodd mmim )
= p=m s i
=1 wRdle (1]
(-1 |
B Flirer
g i
[t
|
= Eﬂnml L §

Tyse wersion @ Wi.Ol =

Efim&.mm,_l‘l_‘.-'ﬂ;ﬂ_u =
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Simulation precautions :

P3.0/P3.1 Two ports, but does not occupy the serial port, the uset cifi’¢nneetthe serial’port
. Sing,llal'ﬂ%gl monitonmgeprogram occupies
' RAM(XDATA)The last 768 Bytes, the user cannot access this areaa e
imulation nitori rogram ies internal expansion
,S mulat %ripe‘oope?'aﬂgrp ogram occupies internal expansio
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pAppendix  How to make the tradigipnal Single-chip microcomputer learning board

The traditional 8051 single-chip microcomputer learning board does not have a simulation function. For the traditional 8051 single-chip microcompt

required . The physical picture of the conversion board is shown in the figure below. The pin arrangement after conversion is basically the same as that of

can realize the simulation function of t