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PCB,PCM  PCH
1

A¥SETUP

PCW/PCWH
CD-ROM PCW Installation

CCSC option cfilename

+FB PCB(12bit) -D
+FM PCM(14bit) +DS .COD
+FH PCH(PIC18) +DM .MAP
+FS PCS(SX) +DC .COD
+ES +EO
+T (.-TRE) -T
+A (.STA) -A
+EW -EwW (+EA
+EA +E
+Yx x (0-9)
XXX
+LNxxx +08xxx 8bit Intel HEX
+LSxxx MPASM +OWxxx 16 bit Intel HEX
+LOxxx MPASM +0OBxxx
+LYxxx -0
-L
+P
+Pxx Xx seconds
+PN
+PE
+Z
-Z
+DF  COFF
|=+".." =T

|="c:¥picc¥examples;c:¥picc¥myincludes”
I PJT

+M (.SYM)

-M

+J (PJT)
-J PJT

+ICD ICD

+2
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#xxx="yyy" yyy  id xxx #define
#debug="true"

+Gxxx="yyy"” #xxx="yyy"

+STDOUT STDOUT (

+SETUP CCSC MPLAB (

+V (

+Q (

+FM +ES +J +DC +Y9 ?T ?A +M +LNIst +O8hex ?P -Z

@ ccsc

CCSC.INI  CCSC.EXE

CCSC +FM C:¥PICSTUFF/TEST.C
CCSC :FM +P +T TEST.C
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MPLAB
MPLAB 5:
MPLAB MPLAB

CCSC +SETUP

MPLAB 6:
MPLAB6 CCSC
MPLAB CCS web
MPLAB 6.x mplab6.exe
MPLAB
Tool Suite CCsC
MPLAB

http://www.microchip.com

e PJT

C:¥Programe Files¥PICC
C:¥Program File¥PICC¥EXAMPLES

DLL DLL C:¥Program
File¥PICC¥DLL DLL
8bit/16bit
2
.COD .MAP
DOS IDE (Option|file) Windows IDE
(Compiler|Options)
IDE
IDE
(Option|Programmer Option)
%H %D

IDE !
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#ROM
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DEVEDIT
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PCONVERT

PCONVERT PCW Windows

PCW MPLAB
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CCSC +FM +V

+FH

ROM

[Tools|Extract Cal

RS232C
ADD
EDIT
DELETE
HEX
+FM  +FB
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Save[ ]
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Save Allf 1
Close[ ]
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RS2321/0 12C
A/D

Open|[ ] PJT
Open All File[ ]
PIT

Reopen[ ]
Find Text in Project| ]

Print All File[ ]

Include Dirs[ ]
PJT

Close Project] ]

Undo[ ]

Cut[ ]

Copyl 1

Paste[ ]

Select All[ ]

Copy from File[ ]
Paste to File[ ]
Find[ 1

Replace[ ]

Next[ ]

Match Brace[ ] } )

Match Brace Extended[ ] } )

Indent Selection[ ]

Toggle Bookmark[ 1 (0 9)
Goto Bookmark[ ]

Next Windows[ 1

Previous Windows[ ]

Recall Open Files[ ]
PCW
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Editor Properties| ]
Editor Properties

General Tab: Window Settings[ ]
(horizontal[ ] vertical[ )

Editor Options] ]
Syntax Highlighting[ ]

Auto indent[ ]
ENTER
ENTER

TABS[ ]
Tab size

Keep Tabs
TAB
(ASCII 9)
Insert Spaces
TAB

Display Tab: Margin[ ]
Visibl Left Margin
Visibl Right Margin
Left Margin Width

Right Margin Width

Editor Font
Font Size
Font Style
( / r)
Color Tab:
Customize[ ]
File Formats][ ]
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Microchip COD PICmicro MCU
RICE16 MAP RICE16
COD COD
Simple C ASM
Standard MPASM
Old MPASM

Object file extension HEX
List file extension

8bit HEX  8bit HEX
16bit HEX 16bit HEX

Binary
Standard
Original
Include Dirs[ 1
Debugger/Programmer[ / ]
Global Definitions[ ] #defines

10
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C/ASM

PICC

(READ ONLY)

delay_ms(3)
MOVLW 05
MOVWF 08
DESCZ 08,F
GOTO 0F4

while input(pin_0));
BSF 0B,3

(READ ONLY)

RAM
RAM

@SCRATCH
@SCRATCH
TRIS_A

TRIS_B
MAIN.SCALE
MAIN.TIME
GET_SCALE.SCALE
PUTHEX.N
MAIN.@SCRATCH

View Call Tree
(READ ONLY)

ROM
(inline) @
s/n
s ? ROM
ROM

Main 0/30
INIT 0/6

11
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WAIT_FOR_HOST 0/23 (Inline)
DELAY_US 0/12
SEND_DATA 0/65

(READ ONLY)

ROM RAM
(READ ONLY)
HEX ASCII
COD (READ ONLY)
#uses
#int_xxxx enable/disable
_interrupts
RAM  ROM
ASM
ROM
1
HEX
RS232
ASCII
HEX
HEX ASM ASM
ASM
HEX

12
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PICC

C

e12 14bit
. C, MC ASM
oHEX Binary
eSimple, ASM, C numbers

HEX

uv
Option/Programs
MPLAB

MPLAB

MPLAB PCW

13
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PCW

[l

]

(1l

[

Ctrl+

Ctrl+

Home

End

Ctrl+PgUp

Ctrl+PgDn

PgUp

PgDn

Ctrl+Home

Ctri+End

Ctrl S

Ctrl D

Ctrl E

Ctrl X

*k

Ctrl A

Ctrl F

CtrlQ S

CtrlQD

Ctrl R

Ctrl C

Shift

14




F4

Ctrl #

#0-9

Shift Ctrl #

#0-9

CtrlQ#

#0-9

Ctrl K#

#0-9

Ctrl W

Ctrl Z

Del

BkSp

Shift BkSp

Ins

Ctrl Z

*k

Shift Ctrl Z

Alt BkSp

Ctrl Enter

Shift Del

Ctrl Ins

Shift Ins

Tab

Ctrl Tab

Ctrl P

Ctrl G

Ctrl T

Ctrl H

CtrlY

ctlQy

CtrlQL

Ctrl X

Ctrl C

*k

Ctrl vV

CtrlKR

Ctrl KW

Ctrl-F

Ctrl-R

*k

F3

*Wordstar
**Wordstar
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C
.h
RS232C /0 I’C, , ,AD
° General
eCommunication RS232C I°C, PSP, SPI
* " Analog Input
Timer
Analog Input A/D ,A/D
AD
Other CCP1, CCP2
Interrupts
Drivers
“EXAMPLES”
“EXAMPLES”
e|/O
RS232C I°’C
OK

16

Project
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CCs

PCW IDE Debug Enable

RAM

ROM

DATA EEPROM

[ 1
/
ICD PC C
"Reload target after every compile”
PJT
ICD
ICD CCs ICD
“Configure Hardware”
ROM

Go

STOP

17



PICC

STEP

STEP OVER  STEP
STEP OVER

GO TO

PCW

X
X+Y

BUFFER[X]
BUFFER[X].NAME

ICD PIC16

- RAM
RAM RAM

RAM

— ROM
ROM
HEX

— DATA EEPROM
Data EEPROM Data EEPROM

18
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PIC16 #DEVICE CCSICD=TRUE

PIC18 #device ICD=TRUE

Result

#use RS232(DEBUGGER)

'p'r.intf(“Test to run? “);
test=getc();

APPEND COMMENT

19



PICC

C
DEFINE ID STRING DEVICE CHIP
ELSE ID NUMBER
ENDIF ID“filename”
ERROR ID CHECKSUM
IF expr FUSES options
IFDEF id TYPE type=type

INCLUDE*FILENAME”

INCLUDE <FILENAME>

USE DELAY CLOCK

LIST USE FAST_IO
NOLIST USE FIXED_IO
PRAGMA cmd USE 12C
UNDEF id USE RS232
USE STANDARD_IO
INLINE
INT_DEFAULT ASM
INT_GLOBAL BIT id=const.const
INT_xxx BIT id=id.const
SEPARATE BYTE id=const
BYTE id=id
_ _DATE_ _ LOCATE id=const
_ _DEVICE_ _ ENDASM
_ _FILE_ _ RESERVE
_ _LINE_ _ ROM
__PCB__ ZERO_RAM
__PCM__
__PCH_ _ CASE
__TIME_ _ OPTn
PRIORITY
ORG

IGNORE_WARNINGS




#INLINE

PICC

“HPRAGMA”

1"

#PRAGMA INLINE 1

ASM
ENDASM

#asm #asm ASIS

code
#endasm
:code

:#ASM  #ENDASM

int

int
#asm
moviw
movwf
moviw
loop:
xorwf
rrf
decfsz
goto
movwf
#endasm

}

“_ RERURN_”
ASIS

find_parity(int data) {
count;

8
count
0

data,w

data,f

count,f

loop

_return_ I

ex_glint.c
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#ASM
12bit(PCB)  14bit(PCM)
ADDWF f,d ANDWF f.d
CLRF f CLRW
COMF f,d DECF f,d
DECFSZ fd INCF f.d
INCFSZ f.d IORWF f,d
MOVF f,d MOVPHW
MOVPLW MOVWF f
NOP RLF f.d
RRF f,d SUBWF fd
SWAPF fd XORWF f,d
BCF f.b BSF f,b
BTFSC f,b BTFSS fb
ANDLW Kk CALLK
CLRWDT GOTO K
IORLW k MOVLW k
RETLW k SLEEP
XORLW OPTION
TRIS k
14bit(PCM)
ADDLW Kk
SUBLW k
RETFIE
RETURN
f ( )
d 0 1 w F
f,b: (0-7)
k
c
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PIC18
ADDWF f,d,a ADDWFC f,d,a ANDWF f,d,a
CLRF f,a COMF f,d,a CPFSEQ f,a
CPFSGT fa CPFSLT f.a DECF f,d,a
DECFSZ fd,a DCFSNZ f,d,a INCF f,d,a
INFSNZ f.d,a IORWF f.d,a MOVF f.d,a
MOVFF fs, fd MOVWF f,a MULWF f,a
NEGF f,a RLCF f.d,a RLNCF f.d,a
RRCF f.d,a RRNCF f.d,a SETF f,a
SUBFWB f.d,a SUBWF f.d,a SUBWFB f.d,a
SWAPF f.d,a TSTFSZ f,a XORWF f,d,a
BCF f.b,a BSF f,b,a BTFSC f,b,a
BTFSS f,b,a BTG f.d,a BC n
BN n BNC n BNN n
BNOV n BNZ n BOV
BRA n BZ n CALL n,s
CLRWDT - DAW - GOTO n
NOP - NOP - POP -
PUSH - RCALL n RESET -
RETFIE S RETLW k RETURN S
SLEEP - ADDLW k ANDLW k
IORLW k LFSR f.k MOVLB k
MOVLW k MULLW k RETLW k
SUBLW Kk XORLW Kk TBLRD*
TBLRD*+ TBLRD*- TBLRD+*
TBLWT* TBLWT*+ TBLWT*-
TBLWT+*
BIT
#bit id=x.y
tid
(o}
0-7
“SHORT INT” 1bit
id” (o}
o o oy
‘y’ 0-7
#bit TOIF = Oxb.2
TOIF=0;// 0
int resuilt;
#bit result_odd = result.0 1 result  Obit

|f ( result_odd )

ex_glint.c
: #byte, #reserve, #locate

BYTE
#byte id=x
id C

23




PICC

tid INT

#byte status = 3
#byte b_port = 6 /I b_port 6h
struct { /I a_port
shortint r_w;
short int c_d;
int unused : 2;
intdata :4;}a_port;
#byte a_port =5 I a_port

a_port.c_d=1;
ex_glint.c
: #bit, #locate, #reserve

CASE
#case

#case
int STATUS;
void func() {
int status;

STATUS = status; //
ex_cust.c

_DATE_
_date_

“01-OCT-97” 1997 10
printf( “Software was compiled on “ );
printf(___DATE__);

DEFINE
#define id text #define id(x,y...) text
:id text X,y

ID “string”
#define BITS 8 /IBITS 8
a=a+BITS; /la=a+8
#define hi(x) (x<<4)
a = hi(a); /I a = (a<<4)
ex_stwt.c, ex_macro.c
: #undef, #ifdef, #ifndef

24
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PICC

#device chip options

START |
Options[
o *=5-

® *=8-

® *=16-

o ADC=x

: chip (

RUN | CCSC +Q
]
5bit (12bit )
8bit (12 14bit )
16bit (14bit )
X read_adc()

¢ ICD=TRUE ICD
chip  option #device

#device

#device PIC16C74

#device PIC16C67 *=16

#device *=16  ICD=TRUE

#device PIC16F877 *=16 ADC=10
ex_mxram.c, ex_icd.c, 16¢c74.h

read_adc()

_ _DEVICE_ _
_ _device _ _

DEVICE

“622”

#if __DEVICE__==T71
setup_port_a( ALL_DIGITAL );
#endif

: #device

#ERROR

#error text

16

__FILE_ _

:text

ERROR

#if BUFFER_SIZE>16
#error Buffer size is too large

#endif
#error Macro test: min (x, y)
ex_psp.c

__FILE_ _

25
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#device #fuse

PIC16C622

ERROR

#devine

__DEVICE__

BUFFER_SIZE
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if(index>MAX_ENTRIES)
printf(“Too many entries, source file: “__FILE___
“atline “ __LINE__ “¥r¥n”);
assert.h
__line_ _

#FUSES
#use options
:options
o LP, XT, HS, RC -
o WDT, NOWDT -
e PROTECT, NOPROTECT -

e PUT, NOPUT -
o BROWNOUT, NOBROWNOUT —
1 #FUSE CPU
CPU “PAR”
SWAP HEX

( )
#fuses HS, NOWDT

ex_sqw.c

#ID

#ID number 16

#ID number, number, number, number

#ID “filename”

#ID CHECKSUM

: 16bit HEX 4bit

numberl6  16bit number  4bit

Filename PC checksum
: ID

ID
CRI/LF
“CHECKSUM”

#id 0x1234

#id “serial.num”

#id CHECKSUM
ex_cust.c

IF expr
ELSE
ELIF
ENDIF
#if expr
code
#elif expr 1/
code
#else I
code
#endif
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:expr /
code C
: “expr’
“expr” 0 0 #ELSE
#ENDIF #ELSE
DEFINED(id) id 0

#if MAX_VALUE > 255
long value;
#else
int value;
#endif
ex_extee.c
#ifdel, #ifndef

IGNORE_WARNINGS
#ignore_warnings ALL
#ignore_warnings none
#ignore_warnings warnings

> warnings
: ALL
NONE

#ignore_warnings 203
while(TRUE) {
#ignore_warnings NONE

IFDEF
IFNDEF
ELSE
ELIF
ENDIF
#ifdef if
code
#elif
code
#else
code
#endif
#ifndef id
code
#elif
code
#else
code
#endif
tid code C
“id” (#IFDEF) (#IFNDEF)
#DEFINE

#define debug
27
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#ifdef DEBUG
printf( “debug point a” );

#include <filename>

#endif
: #if
INCLUDE
: filename[
#include

#include

INLINE
#inline

#inline

ex_sqw.c

#include “filename”
] PC
filename

<PIC16C54.H>
<C:¥INCLUDES¥COMLIB/MYRS232.C>
ex_sqw.c

swapbyte( int &a, int &b ¥

intt;

#separate

INT_xxx
#INT_AD
#INT_ADOF
#INT_BUSCOL
#INT_BUTTON
#INT_CCP1
#INT_CCP2
#INT_COMP
#INT_EEPROM
#INT_EXT
#INT_EXT1
#INT_EXT2
#INT_I2C
#INT_LCD
#INT_LOWVOLT

ex_sqw.c

AD
AD

CCP1

CCP2

EEPROM
#1
#2

14000 I°C
LCD
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#INT_PSP PSP
#INT_RB B4-B7 B
#INT_RC c4-C7 c
#INT_RDA
#INT_RTCC 0 RTCC
#INT_SSP SPI I’c
#INT_TBE RS232
#INT_TIMERO 0(RTCC)
#INT_TIMER1 1
#INT_TIMER?2 2
#INT_TIMER3 3

#INT_

ENABLE_INTERRUPT

PCH FAST
ISR

#int_ad
adc_handler( void ){
adc_active = FALSE;

}

#int_rtcc noclear

isr() {
}

ex_sisr.c ex_stwt.c
enable_interrupts(), disable_interrupts(), #int_default, #int_global

INT_DEFAULT
#int_default

#int_default
default_isr() {
printf(“Unexplained interrupt¥r¥n”);
}
#int_xxxx, #int_global

INT_GLOBAL
#int_global
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#int_global
isr() { 14
#asm
bsf isr_flag
retfie
#endasm
}
ex_glint.c
#int_xxxx
_ _LINE_ _
_ _LINE_ _
if(index>MAX_ENTRIES)
printf(“Too many entries, source file: “__FILE___
“atline “ __LINE__ “¥r¥n”);
assert.h
__file_ _
LIST
#list
#NOLIST
#NOLIST 1
#include <cdriver.h>
#LIST
16¢74.h
#nolist
LOCATE
#locate id=x
id C
X
:#LOCATE #BYTE
/1 50-53 C
Float x;
#locate x=0x50
ex_glint.c

#byte, #bit, #reserve

NOLIST
#NOLIST

#LIST
#NOLIST
#include <cdriver.h>
#LIST
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#list

OPT

#OPTn

DOS
PCW

ORG

PICC
16¢c74.h

#opt 5

#org start, end

#org segment

#org start, end {}

#org start, end auto=0
#org start, end DEFAULT
#org DEFAULT

#org
End

ORG
ORG

: start ROM end ROM

ROM
ROM

¢
RAM
ORG
RAM RAM

AUTO=0

DEFAULT

DEFAULT #ORG DEFAULT

#ORG 0x1E00, Ox1FFF
Myfunc () { I 1E00
}

#ORG 0x1E00
Anotherfunc () { /ME00-1F00

#ORG 0x800, 0x820{ } //800-820
}

#ORG 0x1C00, 0x1COF
CHAR CONST ID{10}={"*123456789"}
" ID 1C00 123456789

#ORG 0x1E00, Ox1FFO
Void loader () {

31
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}
loader.c
#rom
__PCB_ _
__PCB__
PCB
#ifdef __PCB__
#device pic16c54
#endif
ex_sqw.c
_pcb__, _ pch__
__PCM_ _
__PCM__
PCM
#ifdef __PCM__
#device pic16¢c71
#endif
ex_sqw.c
_pcb__,__pch__
__PCH__
_ _PCH_ _
PCH
#ifdef __PCH__
#device PIC18C452
#endif
ex_sqw.c
__pcb__, __pcm__
PRAGMA
#pragma cmd
:cmd
C
#pragma device PIC16C54
ex_cust.c
PRIORITY

#priority ints
ints ()

#priorty rtcc,rb
#int_xxxx
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RESERVE
#reserve address
#reserve address, address, address
#reserve start:end
:address ROM start end
: RAM
#DEVICE
#DEVICE PIC16C74
#RESERVE 0x60:0x6f
ex_cust.c
#org

ROM
#rom address = {list};
:address ROM list

PIC16C84 EEPROM

ROM
#rom 0x2100 ={1,2,3,4,5,6,7,8}
#org
SEPARATE
#separate
ROM
SEPARATE
#separate
swapbyte( int *a, int *b ){
int t;
t="a;
*a = *b‘
b=t
}
ex_cust.c
#inline
__TIME_ _
__TIME_ _

"hh:mm:ss"
printf(“Software was compiled on ”) ;
printf(__TIME_ );

TYPE
#type standard-type=size
: standard-type  short, int long C

1, 8, 16 ,32
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SHORT 1bit INT  8bit LONG  16bit
INT
PIC INT  8bit
TYPE
TYPE
TYPE 4 bit (1, 8, 16, 32) SHORT, INT, LONG bit
4 INT1, INTS8, INT16,
INT32 TYPE CCs
#TYPE SHORT=8, INT=16, LONG=32
ex_cust.c
UNDEF
#undef id
1id  #define id
“ig”

#if MAXSIZE<100

#undef MAXSIZE

#define MAXSIZE 100

#endif

: #define
USE DELAY
#use delay(clock=speed) #use delay(clock=speed, restart_wdt)
: speed 1-100000000(1hz 100mhz)
DELAY_MS DELAY_US RS232C I°C
speed
“RESTART_WDT” WDT

#use delay(clock=20000000)
#use delay(clock=32000,RESTART_WDT)
ex_sqw.c
: delay_ms(), delay_us()

USE FAST_IO
#use fast_io(port)
cport  A-G
110
110 110

set_tris_X()
#use fast_io(A)
ex_cust.c
: #use fixed_io, #use standard_io, set_tris_x()

USE FIXED_IO
#use fixed_io(port_outputs=pin,pin,?)
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cport  A-G, pin .h
lfe} 110
“port” A-G 110

110 RAM

#use fixed_io(a_outputs=PIN_A2,PIN_A3)
: #use fast_io, #use standard_io

USE I2C
#user i2c (options)
: options
MASTER-
SLAVE-
SCL=pin- SCL
SDA pin- SDA
ADDRESS=nn-
FAST- I’c
SLOW- I’c
RESTART_WDT- 12C_READ WDT
NOFORCE_SW- I’c
I’c r’c
I2C_START, 12C_STOP, 12C_READ,
12C_WRITE, I12C_POLL
“NOFORCE_SW”
I’C ssP
: #use i2c(master, sda=PIN_BO, scl=PIN_B1)
#use i2c(slave, sda=PIN_C4, scl=PIN_C3,address=0xa0,NOFORCE_SW )
ex_extee.c with 2464.c
:i2c_read(), i2c_write()

USE RS232
#use rs232(options)
:options
BAUD=x
XMIT=pin
RCV=pin
RESTART_WDT GETC WDT

INVERT
RS232

PARITY=x

X N,E,O N
BITS=x 5-9bit

5-7bit SCI
FLOAT_HIGH
ERRORS “RS232_ERRORS”

BRGH10K
ENABLE=pin 485
: 110
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#USE DELAY
GETCH PUTCHAR PRINTF

STANDARD_IO
FIXED_IO FAST IO
RESTART WDT GETC()
PARITY N E

SCI
3%

RS232_ERRORS

UART
e Bit7  9bit (get and put)
e Bit6

UART

e get

e RCSTA
e Bit0

#use rs232(baud=9600,xmit=PIN_A2,rcv=PIN_A3)

ex_sqw.c
: gete(), pute(), printf()

USE STANDARD_IO
#USE STANDARD_IO(port)
:port  A-G

110
5X

#use standard_io(A)
ex_cust.c
: #use fast_io, #use fixed_io

ZERO_RAM
ZERO_RAM

#zero_ram
void main() }

ex_cust.c
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TYPEDEF

CONST

SHORT 110

PICC

SHORT SHORT

[1

[type-qualifier] [type-spcifier] [declarator];

1

enum [id] {[id [=cexpr]]

Union 1

struct [id] { [type-qualifier[[*] id cexpr[cexpr] ]I}

1

Typedef [type-qualifier] [type-spcifier] [declarator];

Type Qualifier

static

auto

AUTO

double

extern

qualifier

register

qualifier

Type-Specifier

intl 1bit

int8 8bit

int16 16bit

int32 32bit

char 8bit

float 32bit

short

int1

int

int8

long

int16

double

void

float

signed
type-qualifiler
STATIC

unsigned[
Short long int

37
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AUTO AUTO AUTO

type-id TYPEDEF

enum

struct

union

declarator

[const] [*] id [cexpr] [=int]

0

declarator

[CONST] [*] id [cexpr] [=init]
CONST

id

cexpr

=init

Enum

enum [id] {lid[=cexpr]]

1

ENUM id {
0( =cexpr

struct  union
struct [id] {[type-qualifier[[*] id cexpr[ cexpr]]]}
union
) 1
0

STRUCT [id] { [type-qualifier [ [*][:cexper
[

[ |
STRUCT [id] { [type-qualifier[ [*] ]

11}
cexper] 1] }
UNION [id] { [type-qualifier[ [*][:cexper] 11 }
UNION [id] { [type-qualifier[ [*][cexper] 1] }
STRUCT  UNION UNION
id 1 8(1 8bit)
int a,b,c,d; //int
typedef int byte; /I typedef byte int
typedef short  bit; I bit short
bit e,f; /] short e,f;
byte g[3][2]; /l'int g
char *h; /I char

enum boolean {false,ture};// boolean
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boolean j;//j boolean

byte k=5; I
byte const WEEKS = 52; /l WEEKS 52
byte const FACTORS[4] = {8,16,64,128}; // FACTORS
struct data_record { 1 data_record

byte a[2]; I byte

byte b:2; I 2bit b

byte c:3; I 3bit c

int D; I 1bitD

/l data_record d1 d2
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[qualifier] id (

1

[type-specifier id]

1

) {[stmt] }

T
0

qualifier

qualifier
e\/OID
etype-specifier
effseparate
eftinline
o#int_xxxx

void lcd_putc( char ¢

lcd_puts( "Hi There" );

funct_a(int *x, int *y)}{

if(*x!=5)
Yy = "x+3;
}

funct_a(&a, &b);

funct_b(int & x,int & y)

if(x!=5)
y=x+3;
}

funct_b(a,b);

char

/'led_putc()

1

/l funct_a

I

/l funct_b

40




I*

*/

quoted string

1
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if(expr)stmt;[else stmt;] If (x==25)
x=1;
else
X=x+1,
wihle(expr)stmt; while (get_rtcc()!=0)
putc('n’);
do stmt while ( expr ); do {
putc(c=getc() );
} while (c!=0);
for (expr1 ; expr2 ; expr3) stmt for (i=1;1<=10;++i)

switch(expr) {

switch (cmd) {

case cexpr: stmt;//1 2 case 0: printf(“cmd 0);

[default:stmt] break;

..} case 1: printf(“cmd 1);
break;

default: printf(“bad cmd*);

break;

return [exor]; return (5);

Goto label; goto loop;

Label:stmt; loop: I++;

Break; break;

Continue; continue;

Expr; i=1;

{[stmt]} {a=1;

7 b=13}
0
[]
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123

10 ( )

0123 8 ( )

0x123 16 ( )

0b010010

%

¥010°

"¥XA5® 16

¥c' ¥c
¥n - ¥x0a
¥r - ¥x0d
¥t TAB - ¥x09
¥b - ¥x08
¥f - ¥x0c
¥a - ¥x07
¥v - ¥x0b
¥? - ¥x3f
¥ - ¥x60
¥’ - ¥x22
¥¥ - ¥x5¢

“abcdef” null

ABCDE 32

ID[X]

IDEX]EX] - 5

ID.ID

ID->ID
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T
+= X+zy X=Xty

&= x&=y  x=x&y

& &x

&

A= XOR x*=y  x=x"y

A XOR OR, EX-OR
I= X=y  x=xly

I

? X?y=X:z=X X y=X zZ=X
- X--  Xx=x-1
/= x/=y  x=xly

/

> x>y X

>= X>=y X ¥

T+ X++  x=x+1
1=

<<= X<<=Y  X=X<<Y

< X<y X ¥

<<

<= X<z=y X Yy

&&

!

Il

Y%= X%=y  x=x%y

%

* Xir:y X=X*y

>>= X>>=y X=X>>y

>>

->

= X-Ty X=Xy

sizeof
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(expr) - -expr
lexpr expr ++expr expr++ expr- -
(type)expr *expr &value sizeof(type)
exprexpr expr/expr expr%expr
expr+expr expr-expr
expr<<expr expr>>expr
expr<expr expr<=expr expr>expr expr>=expr
expr==expr expr!=expr
expr&expr
expriexpr
expr expr
expr&&expr
expr expr
lvalue ? expr: expr
value=expr value+=expr value-=expr
value*=expr value/=expr value%=expr
value>>=expr value<<=expr value&=expr
value~=expr value =expr expr,expr
expr
cexpr
stmt
label
IF IF (expr) stmt [ ELSE stmt ]
expr 0 stmt
ELSE
ELSE ELSE
WHILE WHILE ( expr ) stmt
expr 0 stmt
stmt
expr stmt
DO WHILE DO stmt WHILE (expr);
stmt expr
stmt
FOR FOR ( [expr1]; [expr2]; [expr3] ) stmt
expr2 stmt
expri expr3 expr
SWITCH CASE SWITCH (expr)  {[ CASE cexpr: stmt] [ DEFAULT: stmt]}
expr  cexpr DEFAULT stmt
CASE stmt BREAK CASE
RETURN RETURN [expr];
expr
GOTO GOTO label;
label GOTO
label : stmt
GOTO
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BREAK BREAK;
CONTINUE

expr;

(expr)

lexpr ~expr

(type)expr *expr

expr * expr
expr + expr
expr >> expr
expr > expr
expr == expr
expr & expr
expr && expr

SWITCH CASE

CONTINUE;

++expr

expr / expr
expr - expr
expr << expr
expr >= expr
expr 1= expr
expr * expr
expr || expr

value ? expr : expr

value = expr
value *= expr
value >>= expr
value "= expr
expr,expr

Sequence
7=

22

7

??)

7?7

77<

27!

77>

-

value += expr
value /= expr
value <<= expr
value |= expr

Same as

o~ >k 3

expr++
&value sizeof expr sizeof(type)

expr < expr

--expr expr--

expr % expr

expr <= expr

expr | expr

value -= expr
value %= expr
value &= expr
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RS232 I/0 1/0
getc() setup_psp()
putc() psp_input_full()
fgetc() psp_output_full()
gets() psp_overflow()
puts() 12C 1/0
fgets() i2C_start()
fputc() 12c_stop()
fputs() 12¢_read()
printf() 12¢_white()
kbhit() 12¢c_poll()
fprintf()
set_uart_speed() sleep()
perror() reset_cpu()
assert() restart_cause()
getchar disable_interrupts()
putchar enable_interrupts()
SPI two wire I/O ext_int_edge()
setup_spi() read_bank()
spi_read() write_bank()
spi_write() label_address()
spi_data_is_in() goto_address()
1/0 getenv()

output_low() /
output_high() shift_right()
output_float() shift_left()
output_bit() rotate_right()
input() rotate_left()
output_X() bit_clear()
input_X() bit_set()
port_b_pullups() bit_test()
set_tris_X() swap()

/ /PWM make8()
setup_ccpX() make16()
set_pwmX_duty() make32()
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C Math C Char
abs() atoi()
acos() atoi32()
asin() atoll()
atan() atof()
ceil() tolower()
cos() toupper()
exp() isalnum()
floor() isalpha()
labs() isamoung()
sinh() isdigit()
log() islower()
log10() isspace()
pow() isupper()
sin() isxdigit()
cosh() strlen()
tanh() strepy()
fabs() strncpy()
fmod() stremp()
atan2() stricmp()
frexp() strncmp()
Idexp() strcat()
modf() strstr()
sqrt() strchr()
tan() strrchr()
div strtok()
idiv strspn()

Ref strcspn()
setup_vref() strpbrk()
A/D striwr()
setup_adc_ports() sprintf()
setup_adc() isgraph()
set_adc_channel() iscntrl()
read_adc() isprint()

ispunct
strtod()
strtol()
strtoul()
strncat()

strcoll(),strxfrm
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EEPROM

setup_timer_X()

read_eeprom()

set_timer_X()

write_eeprom()

get_timer_X()

read_program_eeprom()

setup_counters()

write_program_eeprom()

setup_wdt()

read_calibration()

restart_wdt()

write_program_memory()

C read_program_memory()
memset() write_external_memory()
memcpy() erase_program_memory()
offsetof() setup_external_memory()
offsetofbit() C
malloc() rand()
calloc() srand()
free()
realloc() delay_us()
memmove() delay_ms()
memcmp() delay_cycles()
memchr()

setup_comparator()
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ABS()
value=abs(x)
X

8,16 32bit

#include<stdlib.h>
signed int target,actual;

error=abs(target-actual);
: labs()

ACOS()
SIN()
: cos™

ASIN()
SIN()
: SIN”

MATH.H

ASSERT()
assert(condition)
condition

condition
STDERR
RS232
#define NODEBUF
assert()

assert()

assert.h #use rs232

assert( number_of_entries is >= TABLE_SIZE ) ;

number_of_entries >= TABLE_SIZE
Ascertain failed in file : myfile.c at line : 56

: #use rs232
ATAN()

SIN() 1
: TAN

ATAN2()
SIN()

ATOF()
result = atof(string)

float[ ]
m
-m/2 ~ /2
MATH.H
FALSE STDERR
assert()
RS232
-T/2 ~ T1/2
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string  NULL(0x00)
32bit

32bit

#include<stdlib.h>
char string [10];
float x;

strcpy (string, “123.456”);
x = atof(string)
II'x  123.456
ex_tank.c
: atoi(), atoll(), atoi32(), printf()

ATOI()
ATOL()
ATOI32()
ivalue=atoi(string) ivalue=atol(string) i32value=atoi32(string)
string  NULL(0x00)
ivalue  8bit
ivalue  16bit

i32value  32bit

#include <stdlib.h>
char string[10];
int x;

strepy(string, “123”);

x = atoi(string); II'x 123
input.c
: printf()
BIT_CLEAR()
bit_clear(var, bit)
var 8,16 32bit Bit 0 31
bit=0 (LSB)
: var  bit bit 0 7 var
16bit 0

var &= ~(1<<bit);

int x;
X =5;
bit_clear(x,2); // 5 1
bit_clear(*11,7); 1
ex_patg.c
: bit_set(), bit_test()

BIT_SET()
bit_set(var,bit)
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var 8,16 32bit Bit 0 31
bit=0 (LSB)
: var  bit bit 0 7(var 8bit)
0 15(16bit) 0

var |= (1<<bit);

int x;

X =5;

bit_set(x,3); I 5 13
bit_set(*6,1); 1l B1

ex_patg.c
: bit_clear(), bit_test()

BIT_TEST()
value = bit_test(var,bit)
var 8,16 32bit Bit 0 31
bit=0 (LSB)
0 1
var  bit bit 0 7(var 8bit) 0
0

((var & (1<<bit) )!=0);

if ( bit_test(x, 3) || tbit_test(x,1) ) {
I 3 1 1 0
}

if(data!=0)
for(I=31;!bit_test(data,i);i- ;
ex_patg.c
: bit_clear(), bit_set()

CALLOC()
ptr=calloc(nmem, size)
nmem size

null
calloc

STDLIB.H
s int * iptr;
iptr=calloc(5,10) //iptr 50
: realloc(), malloc()

CEIL()
result=ceil(value)
value float[ ]
float[ ]
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: float x float[12.67] 13.00

#include<math.h>
cost = ceil (weight ) // us
: floor()

cos()
- SIN()

COSH()
- SIN()

DELAY_CYCLES()
delay_cycles(count)

count 1 255
: count
delay_cycles( 1); /I NOP
delay_cycles(25); /I 20MHz  5us
ex_cust.c

: delay_us(), delay_ms()

DELAY_MS()
delay_ms(time)
time 0 255 0 065535

: time
time 0 65535
SEPARATE

#use delay
#use delay( clock=20000000 )
delay_ms(2); /I 2mS

void delay_seconds( int n )}{ /I'n
for (;n!=0; n- -)
delay_ms( 1000 );
}
ex_sqw.c
: delay_us(), delay_cycles(), #use delay

DELAY_US()
delay_us(time)
time 0-255 0-65535
:timep
time 0 65535

INLINE
SEPARATE
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#use delay
#use delay( clock=20000000 )

do {
output_high(PIN_BO);
delay_us(duty);
output_low(PIN_BO) ;
delay_us(period-duty);
} while(TRUE);

ex_sqw.c

: delay_ms(), delay_cycles(), #use delay

DISABLE_INTERRUPTS()
disable_interrupts(level)
level .h

:level level GLOBAL

: (PCM  PCH)
HINT_XXXX h

GLOBAL
ADC_DONE AD
RTCC_ZERO RTCC
RB_CHANGE RB
EXT_INT
INT_TIMER1
INT_TIMER2
INT_CCP1 CCP1
INT_CCP2 CCP2
INT_SSP SSP
INT_PSP PSP
INT_RDA
INT_TBE
INT_COMP
INT_ADOF 14000 AD
INT_RC 14000 RC
INT_I2C : 14000 I2C
INT_BUTTON 14000
INT_LCD 92 LCD
disable_interrupts(GLOBAL); 1
enable_interrupts(INT_RDA); /I RS232
enable_interrupts(ADC_DONE);  //
enable_interrupts(RB_CHANGE); //
enable_interrupts(GLOBAL); I
: ex_sisr.c, ex_stwt.c
: enable_interrupts(), #int_xxxx

N =
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DIV()
LDIV()
idiv=div(num, denom)
idiv=Idiv(Inum, Idenom)
num denom Signed interger
num denom
Inum Idenom  Signed long
Inum Idenom
idiv div_t
Idiv Idiv_t
:div  Idiv (quot) (rem)

quot*denom(ldenom)+rem  num(Inum)

#include<STDLIB.H>
div_t idev;
Idiv_t lidiv;
idiv=div(3,2); //idiv  quot=1 rem=1
Idiv=Idiv(300,250); //lidiv  quot=1  rem=50

ENABLE_INTERRUPTS()
enable_interrupts(level)
level - .h

:level
level GLOBAL

GLOBAL
DISABLE_INTERRUPTS

: (PCM  PCH)
#INT_XXXX h

ex_sisr.c, ex_stwt.c
: disable_enterrupts(), #int_xxxx

ERASE_PROGRAM_EEPROM()
erase_program_eeprom(address);
address PCM 16bit PCH 32bit bit

OxFFFF FLASH_ ERASE_SIZE

FLASH_ERASE_SIZE 64
6bit

for(i=0x1000;i<=0x1fff;i+=getenv(* FLASH_ERASE_SIZE" ))
erase_program_memory(i);

: write_program_eeprom(), write_program_memory()
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EXP()
result = exp(value)
value float[ ]
float[ ]

MATH.H
: pow(), log(), log10()

EXT_INT_EDGE()
ext_int_edige(source, edge)

source PIC18 0,1 2
0 Edge
L TO_H
edge ‘L TO_H” “H_TO_L”
: (PCM  PCH)
.h
ext_int_edge (2,L_TO_H); /IPIC18 EXT2
ext_int_edge (H_TO_L); IIEXT
ex_wakup.c

: #int_ext, enable_interrupts(), disable_interrupts()

FABS()
result=fabs(value)
value float] ]
float[ ]
: fabs float[ ]

MATH.H
float result;
result=fabs(-40.0); llresult  40.0

: abs(), labs()

FLOOR()
result=floor(value)
value float] ]

float[ ]
MATH.H
frac=value — floor(value);
: ceil()

FMOD()
result=fmod(vall, val2)
vall val2 float] ]
float[ ]
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fmod vall =i*val2 + f val1 / val2 f
i f val1 val2
MATH.H
float result;
results=fmod(3,2); 1 1
FREE()
free(ptr)
ptr  calloc malloc realloc
free ptr ptr
null calloc malloc realloc
free realloc
STDLIBM.H
int * iptr;

iptr=malloc(10);
free(iptr) [liptr

: realloc(), maIIo.c(), calloc()

FREXP()
result=frexp(value, &exp);
value float[ ]
exp signed int[ ]
float[ ]
frexp() value (m) (exp) (m) 0.5
1.0 value =m * (2 exp )

(m) exp

value

MATH.H
float result;
signed int exp;
result=frexp(.5, $exo); /Iresult ha .5 exp O

> idexp(), exp(), I-og(), log10(), modf()

GETENV()
value=getenv(cstring);
cstring
0
Value 0
FUSE_SET:fffff : fffff 1
FUSE_VALID fffff : fffff 1
INT:iiii : iiiii 1
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ID #ID ID
DEVICE : (“PIC16CT74”
VERSION float

VERSION_STRING
PROGRAM_MEMORY:

STACK :

DATA_EEPROM : EEPROM

READ_PROGRAM : 1

PIN:pb : p b 1
ADC_CHANNELS :A/D

ADC_RESOLUTION :READ_ADC() bit

ICD :ICD

SPI : SPI 1

USB : USB 1

CAN : CAN 1
I2C_SLAVE : 12C H/W
12C_MASTER : 12C H/W

PSP : PSP 1

COMP : 1
VREF :

LCD : LCD H/W

UART :H/W UART

CCCPx : CCP X 1
TIMERx : TIMER X 1

FLASH_WRITE_SIZE:FLASH
FLASH_ERASE¥SIZE:FLASH

#IF getenv(“VERSION")<3.050
#ERROR Compiler version too old for this program
#ENDIF

for(i=0;l<getenv(“DATGA_EEPROM”);i++)
write_eeprom(i,0);

#IF gedtenv(*FUSE_VALID:BROWNOUT”)
#FUSE BROWNOUT
#ENDIF

GET_TIMERX()
value=get_timer0 () value=get_rtcc ()
value=get_timerl ()
value=get_timer2 ()
value=get_timer3 ()

Timer1 3  16bit

Timer2  8bit
TimerO(AKA RTCC) 8bit *PIC18 16bit
: (RTCC)
TIMERO RTCC TIMER1  16bit
8bit
‘TimerO -
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Timer1,2 — PCM *
Timer3 — PIC18XXX

set_timer0 (0);
while ( get_timer0() < 200 );
ex_stwt.c
: set_timerx(), setup_timerx()

GETC ()

GETCH ()

GETCHAR ()

FGETC ()
value=getc()
value=fgetc(stream)

stream ( )
8
1 RS-232C
#USE RS232
GETC() GETCHAR() STDIO.H
110 #USE DELAY
RS232C
#use rs232
printf( "Continue (Y,N)?");
do {

answer=getch();
} while (answer != "Y' && answer !="'N");
:ex_stwt.c
: putc(), kbhit(), printf(), #use rs232, input.c

GETS()

FGETS()
gets(string)
value=fgets(string, stream)

string , stream
GETC()
string string
INPUT.C GET_STRING
gets() STDIN
#use rs232

char string[30];
printf(“Password: “);
gets(string);
if(strcmp(string,password))
printf(“OK”);

getc(), get_string in input.c
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GOTO_ADDRESS()
goto_address(location);
location ROM , 16 32 int.

location

#define LOAD_REQUEST PIN_B1
#define LOADER 0x1f00

if(input(LOAD_REQUEST))
goto_address(LOADER);
setjmp.h

12C_POLL ()
i2c_poll()

1(TRUE) O(FALSE)
SSP
TRUE

: 12C
#use i2c

i2c_start(); /I 2C
i2c_write(Oxc1); I /
count = 0;

while(count!=4){

while(li2c_poll()§

buffer[count+] = i2¢c_read(); //

}

}
i2c_stop(); I 2C
:ex_slave.c
:i2c_start, i2c_write, i2c_stop, i2c_poll

12C_READ ()
data=i2c_read(); data=i2c_read(ack);
ack 1

data — 8bit
’C data
#use 12C
data

RESTART_WDT() #USE I2C WDT 12C_READ
0
#use i2c
i2c_start();
i2c_write( Oxa1);
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data1 =i2c_read();
data2 = i2c_read();
i2c_stop();
:ex_extee.c 2416.C
. i2c_start, i2c_write, i2c_stop, i2¢c_poll

I2C_START ()
i2c_start()
:I’C I’c
#use 12C
I2C_READ [2C_WRITE
12C_WRITE

#use i2c
i2c_start();
i2c_write(Oxa1); I
i2c_write(address); I
i2c_start(); I
i2c_write(Oxa1); I
data2 =i2c_read(); 1
i2c_stop();

ex_extee.c with 2416.C
i2c_start, i2c_write, i2¢_stop, i2¢_poll

12C_STOP()
i2c_stop()
:I’C ’c
#use 12C
12C_WRITE
#use i2c
i2c_start(); 112c
i2c_write(Oxa1); I
i2c_write(5); 1
i2c_write(12); 1
i2¢_stop(); Il 2C

ex_extee.c with 2416.C
i2c_start, i2c_write, i2c_stop, i2¢_poll

12C_WRITE()
i2c_write(data)
data  8bit
ACK
0 ACK,1 NOACK
1 1’C byte
#use 12C

byte
byte
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SSP
#use i2c
i2c_start(); /I 2C
i2c_write(0xa0); 1
i2c_write(cmd); 1
i2c_write(cmd>>8);  //
i2c_stop(); Il 2C

ex_extee.c with 2416.C
i2c_start, i2c_write, i2c_stop, i2¢_poll

INPUT()
value=input(pin)
pin
(*-h)
A( 5) bit3  5x8+3=43
#define PIN_A3 43

pin 0( FALSE)

pin 1( TRUE)
110 #USE *_IO
110

.h
while (!input( PIN_B1) );
if( input(PIN_AO) )
printf(“AO is now high¥r¥n”);
ex_pulse.c
input_x(), output_low(), output_high(), #use xxxx_io

INPUT_x()
value=input_a()
value=input_b()
value=input_c()
value=input_d()
value=input_e()

8bit
#USE * 10
/0

ex_psp.c
input(), output_x(), #use xxxx_io

ISAMOUNG( )
result = isamoung(value, cstring)
value cstring
value cstring 0( FALSE)
value cstring 1( TRUE)
(value) (cstring) TRUE
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char x;

if( isamoung( x,
“0123456789ABCDEFGHIJKLMNOPQRSTUVWXYZ") )
printf(“The character is valid”);
ctype.h

isalnum(), isalpha(), isdigit(), isspace(), islower(), isupper(), isdigit(9

ISALNUM(char)

ISALPHA(char)

ISDIGIT(char)

ISLOWER(char)

ISSPACE(char)

ISUPPER(char)

ISXDIGIT(char)

ISCNTRL(x)

ISGRAPH(x)

ISPRINT(x)

ISPUNCT(x)
value=isalnum(datac)
value=isalpha(datac)
value=isdigit(datac)
value=islower(datac)
value=isspace(datac)
value=isupper(datac)
value=isxdigit(datac)
iscntrl(x) X is less than a space
isgraph(x) X is greater than a space
isprint(x) X is greater than or equal to a space
ispunct(x) X is greater than a space and not a letter or number

datac  8bit
datac 0( FALSE)
datac 1( TRUE)
ctype.h
ctype.h
TRUE

isalnum(x) '0"..'9''A'Z''a"..'Z'
isalpha(x) '‘A'ZVa.'Z
isdigit(x) '0'..'9'
islower(x) 'a'..'z'
isupper(x) '‘ALZ
isspace(x) (0x20)

isxdigit(x) '0".'9'A'Fa . f

: ctype.h
char id[20];

if(isalpha(id[0])) {
valid_id=TRUE;
for(i=1;i<strlen(id);|++)
valid_id=valid_id&& isalnum(id[i]);
} else
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valid_id=FALSE
ex_str.c
isamoung()

KBHIT()
value=kbhit()

getc() 0( FALSE)

getc() 1( TRUE)

1 RS232C RCV
#USE RS232

#use rs232
char timed_getc() {

long timeout;

timeout_error=FALSE;
timeout=0;
while(!kbhit&&(++timeout<50000)) //1/2
delay_us(10);
if(kbhit() )
return(getc() );

else {
timeout_error=TRUE

return(0);
}
}

ex_tgetc.c
getc(), #use rs232

LABEL_ADDRESS()
value=label_address(label);
label Cc
PCB,PCM 16 int PCH 32
ROM

start:
a = (b+c)<<2;
end:
printf(“It taks %1u ROM locations . ¥r¥n”,
label_address(end)-label_address(start));

: setjmp.h
goto_address

LABS()
result = labs(value)
value 16bit
16bit
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stdlib.h
if( labs( target_value — actual_value ) > 500 )
printf(“Error is over 500

points¥r¥n”)

abs()
LCD_LOAD ()
lcd_load(buffer_pointer, offset, length);
buffer_pointer LCD Offset
LCD length
: buffer_pointer length
923/924 LCD offset
0 15 Lcd_symbol
:LCD
.h
Icd_load(buffer, 0, 16);
ex_92Icd.c

lcd_symbol(), setup_lcd()

LCD_SYMBOL()
:led_symbol (symbol, b7_adrs, b6_adrs, b5_adrs, b4_adrs, b3_adrs, b2_adrs,

b1_adrs, b0_adrs)
symbol  8bit bX_addr bit X

8bit LCD
7 B7_sdrs
B7_adrs LCD RAM
:LCD
h

byte  CONST DIGIT_MAP[10] =
{ 0x90, 0xb7, 0x19, 0x36, 0x54, 0x50, Oxb5, 0x24 };

#define DIGIT_1_CONFIG
COMO0+2, COM0+4, COM05, COM2+4, COM2+1, COM1+4, COM1+5

for(i=1;i<=9; i++ ){
LCD_SYMBOL( DIGIT_MAPIi], DIGIT_1_CONFIG );
delay_ms( 1000 );

ex_92Icd.c
setup_lcd(),lcd_load()

LDEXP()
result = I[dexp(value, exp)
value floaf[ ] exp  signed int[ ]
value 2  exp
: ldexp 2
MATH.H
float result;
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signed int exp;
result=Idexp(.5,0); // 5

frexp(), exp(),.log(), log10(), modf()

LOG()
result = log(value)
value floaf[ ]
float[ ]
loge 0

MATH.H
1nx=log(x):

log10(), exp(),- pow()

LOG10()
result = log10(value)
value float[ ]
float[ ]
|Og 10 0

#include<math.h>
db = log10( read_adc()*(5.0/255) )*10

10g(). exp(). pow()

MAKES()
i8 = MAKERS(var,offset)
var 16 32bit
offset 0,1,2 3
8bit
:var (8bit) 8bit
i8=(((var>>(offset*8)) & 0xff)

int32 x;
inty;
y = make8(x,3); //Ix MSB

make16(), make32()

MAKE16( )
i16 = MAKE16(varhigh,varlow)
varhigh varlow  8bit
16bit
12 8bit 16bit 16bit
8bit
i16=(int16)(varhigh&0xff)*0x100+(varlow&0xff)
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long x;
int hi, lo;
x = make16(hi,lo);
[tc1298.c
make8(), make32()

MAKE32()
i32 = MAKE32(varl,var2,var3,var4)
varl-4 8 16 bit var2-4
32bit
18  16bit 32bit
Msb

bit 32b msb

int32 x; int y; long z;

x = make32(1,2,3,4); // x is 0x01020304

y=0x12; z=0x4321;

x = make32(y,z); // x is 0x00124321

x = make32(y,y,z); // x is 0x12124321
ex_freqc.c

make8(), make16()

MALLOC()
ptr=malloc(size)
size

malloc

STDLIB.H
int * iptr;
iptr=malloc(10) //iptr 10
: realloc(), free(), calloc()

MEMCPY()

MEMMOVE()
memcpy(destination, source, n)
memmove(destination, source, n)

destination
Source n
: Memcpy RAM
source dest
Memmove RAM

memcpy ( &structA, &structB, sizeof ( structA) );

memcpy ( arrayA, arrayB, sizeof ( arrayA) );
memcpy ( &structA, &databyte, 1 );
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char a[20]="hello”;
memmove(a,a+2,5); /la “llo”
strcpy(), memset()

MEMSET()
memset(destination, value, n)
destination value
n 8bit
: value destination RAM n
Memmove
destination

memset( arrayA, 0, sizeof( arrayA) );

memset( arrayB, ‘?’, sizeof( arrayB ) );

memset( &structA, OxFF, sizeof( structA ) );
memcpy()

MODF()
result=modf(value, & integral)
value integral float] ]
float[ ]
: modf value
value integral

: MATH.H
float result, integral;
result=modf(123.987, &integral);
I .987 integral  123.0000

OFFSETOF()
OFFSETOFBIT()
value=offsetof(stype, field);
value=offsetofbit(stype, field);
stype field

: stype field
Offsetof Offsetofbit  bit

: stddef.h
struct time_structure {
int hour, min, sec;
int zone : 4;
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short daylight_savings;

x = offsetof(time_structure, sec); IIx 2
x = offsetofbit(time_structure, sec); II'x 16
x = offsetof(time_structure, daylight_savings); // x

x = offsetofbit(time_structure, daylight_savings);// x 28

OUTPUT_A()
OUTPUT_B()
OUTPUT_C()
OUTPUT_D()
OUTPUT_E()
output_a(value)
output_b(value)
output_c(value)
output_d(value)
output_e(value)
value  8bit

#USE * 10

OUTPUT_B(0xf0);
: ex_patg.c
input(), output_low(), output_high(), output_bit(), #use xxxx_io

OUTPUT _BIT()
output_bit(pin, value)

pin (*-h)
A( 5) bit3 5x8+3
#define PIN_A3 43
Value 1 0
: pin value 0
#USE*_10O INPUT
.h
output_bit( PIN_BO, 0 ); // output_low(PIN_BO)
output_bit( PIN_BO, input( PIN_B1) ); //BO B1
output_bit( PIN_BO,

shift_left( &data, 1, input( PIN_B1));
//data MSB BO
I B1 LSB
ex_extee.c with 9356.c
input(), output_low(), output_high(), output_float(), output_x(), #use xxxx_io

OUTPUT_FLOAT()
output_float(pin)
pin (*.h)
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A( 5) bit3  5x8+3
#define PIN_A3 43

pin
INPUT

.h
if ((data & 0x80 )==0)
output_low( pin_A0 );
else
output_float( pin_AO0 );
input(), output_low(), output_high(), output_bit(), output_x(), #use xxxx_io

OUTPUT_HIGH ()
output_high(pin)

pin
(*-h)
A( 5) bit3  5x8+3
#define PIN_A3 43
pin

#USE*_I1O

INPUT

.h
output_high( PIN_AO0 );
ex_sqw.c

input(), output_low(), output_float(), output_bit(), output_x(), #use xxxx_io

OUTPUT_LOW ()
output_low(pin)
pin (*.h)
A( 5) bit3  5x8+3
#define PIN_A3 43

pin ov
#USE*_I1O INPUT
.h
output_low( PIN_AO );
ex_sqw.c

input(), output_high(), output_float(), output_bit(), output_x(), #use xxxx_io

PERROR()
perror(string);
string string , (null )
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STDERR

: #use rs232, errno.h
X = sin(y);
if(errno!=0)
perror(“problem in find_area”);

PORT_A_PULLUPS()
port_a_pull-ups(value)

value TRUE FALSE
A TRUE
14 16 (PCM  PCH) *PCB(12bit
port_a_pullups(FALSE);
ex_lcdkb.c with kbd.c
input(), input_x(), output_float(),
PORT_B_PULLUPS()
port_b_pull-ups(value)
value TRUE FALSE
value
B TRUE
14 16 (PCM  PCH) *PCB(12bit

port_b_pullups(FALSE);
ex_lcdkb.c with kbd.c
input(), input_x(), output_float(),

POW()
f=pow(x,y)
Xy
float[ ]
'Y X

float[ ]

#include<math.h>
area = (size, 3.0);

PRINTF()

FPRINTE()
printf(string)
printf(cstring, values...)
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printf(fname, cstring, values...)
value=fprintf(stream, cstring, values..)

string  null Values
Fname
1 PUTS() string
printf RS-232C function
“%” “%” “%%”
“Yowt” % “‘w” 19 19
01 09

1.1 9.9

C

U int

X 16 Oxta — 1a

X 16 Ox1la — 1A

D 10

e: nnnnX10 1.2e5

f:

Lx: 16

Lx: 16

lu: 10

Id: 10

%: %

#use rs232(fname )
0x12 Oxfe
%03u 018 254
%u 18 254
%2u 18 *
%5u 18 254
%d 18 -2
Y%ox 12 Fe
%X 12 FE
Y%4x 0012 00FE
byte x,y,z;

printf(“HiThere”);
printf("RTCCVALUE=>%2x¥n¥r", get_rtcc());
printf(“%2u %x %4X¥n¥r’, x,y,z);
printf(LCD_PUTC, “n=%V", n);
ex_admm.c, ex_lcdkb.c
atoi(), puts(), putc()

PSP_OUTPUT_FULL()

PSP_INPUT_FULL()

PSP_OVERFLOW()
result=psp_output_full()
result=psp_input_full()
result=psp_overflow()
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O(FALSE) 1(TRUE)

(PSP) TRUE FALSE
: PSP

while ( psp_output_full() );
psp_data = command;
while ( !psp_input_full() );
if ( psp_overflow() )

error = TRUE;
else

data = psp_data;

ex_psp.c
setup_psp()

PUTC()
PUTCHAR()
FPUTC()
putc(cdata)
putchar(cdata)
value=fputc(cdata, stream)
cdata 8 Stream ( )

: RS232 XMIT
#USE RS232
PUTC()  STDIO.H

fputc() gets() STOUT

#use rs232

putc(™);
for(i=0; i<10; i++)
putc(buffer[i]);
putc(13);
ex_tgetc.c
getc(), printf(), #use rs232

PUTS()
FPUTS()

put(string), value=fputs(string, stream)
string (null )
Stream  stream identifier(a constant byte)

: PUTC() string
string (13) (10
fputc() gets() STOUT

#use rs232

puts("| HI |");
puts( "---------- "y
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printf(), gets()

RAND()
re=rand()

:rand 0 RAND_MAX

#include<STDLIB.H>
intl;
I=rand();

srand()

READ_ADC()
value=read_adc([mode])
mode
ADC_START_AND_READ(
ADC_START_ONLY(
ADC_READ_ONLY(
8 16bit
:AD
setup_adc() setup_adc_ports()

#DEVICE ADC=
#DEVICE 8bit 10bit 11bit
ADC=8 00-FF 00-FF 00-FF
ADC=10 x 0-3FF X
ADC=11 X X 0-7FF
ADC=16 0-FFO00 0-FFCO 0-FFEO

X

:AD

: #include<STDLIB.H>

*#DEVICE ADC=

set_adc_channel()
A/D

16bit
00-FF
X

X
0-FFFF

setup_adc( ADC_CLOCK_INTERNAL );

setup_adc( ALL_ANALOG );

set_adc_channel(1);

while (input(PIN_BO) ){
delay_ms( 5000 );
value = read_adc();
printf( "A/D value

Y%2X¥n¥

read_adc(ADC_START_ONLY)
sleep();

r’, value);

value=read_adc(ADC_READ_ONLY);
ex_admm.c, ex_14kad.c

setup_adc() setup_adc_ports()

READ_BANK()
value=read_bank(bank, offset)
bank RAM 1-3
RAM

set_adc_channel(), #device

, offset (0]
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8bit

RAM
57 bank 1 3 offset 0 15
PCM bank 1 0
:PCB 1Fh , PCM FFh

write_bank
LCD

i=0;
do {

c=read_bank(1,i++);

if(c!=0x13)

lcd_putc(c);
} while (c!=0x13);
ex_psp.c
write_bank() FAQ( )

READ_CALIBRATION ()
value=read_calibration(n)
n 0
8bit

114000 “n”
: PIC14000
fin=read_calibration(16);
ex_14kad.c with 14kcal.c

READ_EEPROM ()
value=read_eeprom(address)
address  8bit
8bit
EEPROM
EEPROM

EEPROM

#define last_volume 10
volume = read_EEPROM(LAST_VOLUME);
ex_intee.c
write_eeprom()

READ_PROGRAM_MEMORY()
READ_EXTERNAL_MEMORY()
read_program_memory(address, dataptr, count);
read_external_memory(address, dataptr, count);
address PCM 16bit PCH 32bit
PCM bit 0 dataptr
count
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char buffer[64];
read_external_memory(0x40000, buffer, 64);

write_program_memory()

REALLOC()
realloc(ptr, size)
ptr  calloc, malloc realloc
size
realloc ptr
STDLIB.H
sint * iptr;

iptr=malloc(10)

realloc(iptr, 20)

[liptr 20
: malloc(), free(), calloc()

READ_PROGRAM_EEPROM ()
value=read_program_eeprom(address)
address PCM 16bit, PCH 32bit
PCM 16bit, PCH 32bit

checksum =0

for(i=0;i<8196;i++)
checksum”=read_program_eeprom(i);

printf(*Checksum is %2X¥r¥n”,checksum);

write_program_eeprom(), write_eeprom(), read_eeprom()

READ_PROGRAM_MEMORY()
READ_EXTERNAL_MEMORY/()

read_program_memory(address, dataptr, count);

read_external_memory(address, dataptr, count);

address PCM 16bit PCH
PCM bit 0 dataptr
count
: dataptr address count
char buffer[64];

read_external_memory(0x40000, buffer, 64);

write_program_memory()
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RESET_CPU()
reset_cpu()

PCB, PCM 0 PIC18

if(checksum!=0)
reset_cpu();

RESTART_CAUSE ()
value=restart_cause()

PCM 16bit, PCH 32bit
:CPU
WDT_FROM_SLEEP
WDT_TIME_OUT WDT
MCLR_FROM_SLEEP
NORMAL_POWER_UP ON

.h
switch ( restart_cause() X
case WDT_FROM_SLEEP:
case WDT_TIMEOUT:
handle_error();
}

ex_wdt.c
restart_wdt(), reset_cpu()

RESTART_WDT ()
restart_wdt()

WDT
WDT WDT

PCB/PCM
Enable/Disable #fuses
Timeout time setup_wdt()
Restart restart_wdt()

#fuses

#fuses WDT /IPCB/PCM
/IPIC18

Example
Main() }

setup_wdt(WDT_2304MS);

while (TRUE)

PCH
set_wdt()
#fuses
restart_wdt()

setup_wdt

77



PICC

restart_wdt();
perform_activity();

}
}

ex_wdt.c
#fuses, setup_wdt()

ROTATE_LEFT()
rotate_left(address, bytes)
address bytes

address &data
bytes
byte

x = 0x86;
rotate_left( &x, 1); //0x86 0x0d
rotate_right(), shift_left(), shift_right()

ROTATE_RIGHT()
rotate_right(address, bytes)
address bytes

&data bytes
byte RAM

Ilcell 1->2, 2->3, 3->4, 4->1
struct {
intcel_1 :4
intcel_L2 :4

intcel_3 :4;

intcell_4 :4;}cells;

rotate_right( &cells, 2 );
rotate_right( &cells, 2 );
rotate_right( &cells, 2 );
rotate_right( &cells, 2 );
rotate_right(), shift_left(), shift_right()

SET_ADC_CHANNEL()
set_adc_channel(chan)

chan

ANO, AN1

READ_ADC
71 0 3 4ch 74 0 7 8ch
72 0 4 5ch
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:AID

set_adc_channel( 2 );
delay_us(10);
value = read_adc();
ex_admm.c
read_adc(), setup_adc(), setup_adc_ports()

SET_PWM1_DUTY()
SET_PWM2_DUTY()
SET_PWM3_DUTY()
SET_PWM4_DUTY()
SET_PWM5_DUTY()
set_pwm1_duty(value)
set_pwm2_duty(value)
set_pwm3_duty(value)
set_pwm4_duty(value)
set_pwm5_duty(value)

value 8 16bit
: 10bit PWM 0x200 50%
(LSB) 8bit
value*(1/clock)*t2div
t2div  timer 2 (setup_timer2
)
: CCP/PWM
long duty

duty = 520; //.000416/(16*(1/20000000)
set_pwm1_duty(duty);
ex_pwm.c
setup_ccpX()

SET_RTCC()
SET_TIMERO()
SET_TIMER1()
SET_TIMER2()
SET_TIMERS3()
SET_TIMERA4()
set_timerO(value) set_rtcc(value)
set_timer1(value)
set_timer2(value)
set_timer3(value)
set_timer3(value)
Timer1 3  16bit

Timer2  8bit
TimerO(AKA RTCC) 8bit *16bit PIC18
TIMERO RTCC TIMER1 16bit
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8bit
TimerO -
Timer1,2 — PCM *
Timer3 — PIC18XXX

/120MHz 0 35us
set_timer0(81): //256-(.000035/(4/20000000))
ex_patg.c
set_timerX(), get_timerX()

SET_TRIS_A()
SET_TRIS_B()
SET_TRIS_C()
SET_TRIS_D()
SET_TRIS_E()

: set_tris_a(value)
set_tris_b(value)
set_tris_c(value)
set_tris_d(value)
set_tris_e(value)

value /0 8bit
3's ) FAST_IO
I/0 #BYTE
( 1/0
set_tris_b( Ox0f ); // B7,B6,B5,B4 B3,B2,B1,B0
Icd.c

#user XxXxx_io

SET_UART_SPEED()
: set_uart_speed(baud)

baud / 100 115200value /O
8bit
RS232
UART
#use rs232
BO B1

switch( input_b() & 3 ) {
case0 : set_uart_speed(2400); break;
case : set_uart_speed(4800); break;
case2 : set_uart_speed(9600); break;
case3 : set_uart_speed(19200); break;
}

loader.c
#use rs232, putc(), getc()

SETUP_ADC(mode )
: setup_adc(mode)
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mode —
.h ,ADC_OFF
ADC_CLOCK_INTERNAL

AD 14000
14000

ADC_OFF

ADC_CLOCK_DIV_2

ADC_CLOCK_DIV_8

ADC_CLOCK_DIV_32

ADC_CLOCK_INTERNAL

14000
CURRENT_0, CURRENT_2, CURRENT_4, CURRENT_7, CURRENT_9,
CURRENT_11, CURRENT_13, CURRENT_16, CURRENT_18, CURRENT_20,
CURRENT_22, CURRENT_25, CURRENT_27, CURRENT_29, CURRENT_31
CURRENT_34
: AD
.h
setup_adc_ports( ALL_ANALOG );
setup_adc( ADC_CLOCK_INTERNAL );
set_adc_channel( 0 );
value = read_adc();
setup_adc( ADC_OFF );
ex_admm.c
setup_adc_ports, set_adc_channel, read_adc, #device. .h

SETUP_ADC_PORTS()
: setup_adc_ports(value)

value .h

A
71
NO_ANALOGS
ALL_ANALOG 0 5V
ANALOG_RA3_REF 0,1,2 3
RAO0_RA1_ANALOG 2,3 74
73/74
ALL_ANALOG
ANALOG_RA3_REF RA3
A_ANALOG RA RE
A_ANALOG_RA3_REF RA3 RA RE
RAO_RA1_RA3_ANALOG RAO0,1,3
RAO_RA1_ANALOG_RA3_REF RAO0,1 3
NO_ANALOGS

: AD

.h
setup_adc_ports( ALL_ANALOG );
setup_adc_ports( AO_RA1_ANALOGRA3_REF );
ex_admm.c
setup_adc(), read_adc(), set_adc_channel()
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SETUP_CCP1()
SETUP_CCP2()
SETUP_CCP3()
SETUP_CCP4()
SETUP_CCP5()

: setup_ccp1(mode)
setup_ccp2(mode)
setup_ccp3(mode)
setup_ccp4(mode)
setup_ccp5(mode)

mode .h
mode
CCP_OFF CCP
CCP
CCP_CAPTURE_FE
CCP_CAPTURE_RE
CCP_CAPTURE_DIV_4
CCP_CAPTURE_DIV_16
CCP
CCP_COMPARE_SET_ON_MATCH
CCP_COMPARE_CLR_ON_MATCH
CCP_COMPARE_INT
CCP_COMPARE_RESET_TIMER

CCP  PWM
CCP_PWM PWM
CCP_PWM_PLUS_1 PWM 8bit

CCP_PWM_PLUS_2
CCP_PWM_PLUS_3

:CCP
CCP

CCP_1_LOW, CCP_1_HIGH
CCP 2 LOW, CCP 2 HIGH
CCP

1 CCP_x
PWM
1 CCP_x
PWM
PCW

: CCP
.h
setup_ccp1(CCP_CAPTURE_RE);
eX_pwm.c, ex_ccpmp.c, ex_ccpils.c
set_pwmX_duty()

SETUP_COMPARATOR()
: setup_comparator(mode)
mode .h
A0_A3_A1_A2
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AO_A2_A1_A2
NC_NC_A1_A2

NC_NC_NC_NC

A0 VR A2 VR

A3_VR_A2_VR

AO_A2_A1_A2 OUT_ON_A3_A4
A3_A2_A1_A2

C1- C1+ C2- C2+

.h
setup_compararor( AO_A3_A1_A2); //2
ex_comp.c

SETUP_COUNTERS()
: setup_counters (rtcc_state, ps_state)

rtcc_state

rtcc_state .h

RTCC_INTERNAL (fosc/4)
RTCC_EXT_L_TO_H
RTCC_EXT H_TO L

ps_state
ps_state

.h

RTCC_DIV_2
RTCC_DIV_4

RTCC_DIV_8

RTCC_DIV_16

RTCC_DIV_32

RTCC_DIV_64

RTCC_DIV_128

RTCC_DIV_256

WDT_18MS WDT
WDT_32MS

WDT_72MS

WDT_144MS

WDT_288MS

WDT_576MS

WDT_1152MS

WDT_2304MS

:RTCC WDT

rtcc_state
ps_state
RTCC

RTCC

A0—ANO

12
1/4
1/8
116
1/32
1/64
1128
1/256
7m
12
1/4
1/8
1/16
1/32
1/64
1128

WDT  WDT_18MS

RTCC

RTCC_DIV_1

h

setup_counters(RTCC_INTERNAL, WDT_2304MS);
setup_wdlt(), setup_timer(), device .h
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SETUP_EXTERNAL_MEMORY()
setup_external_memory(mode)
mode 1

.h
setup_external_memory(EXTMEM_WORD_WRITE
EXTMEM_WAIT_O );
setup_external_memory(EXTMEM_DISABLE);

write_program_eeprom(), write_program_memory()

SETUP_LCD()

: set_lcd(mode, prescale, segments)
mode 1
LCD_DISABLE
LCD_STATIC
LCD_MUX12
LCD_MUX13
LCD_MUX14

or
STOP_ON_SLEEP
USE_TIMER_1 1
Prescale[ ] 1 15 segments

SEG0_4, SEG5_8, SEGY_11, SEG12_15, SEG16_19, SEG20_26, SEG27_28, SEG29_31,
ALL_LCD_PINS

: 923/924 LCD
: LCD
.h
setup_lcd(LCD_MUX14 STOP_ON_SLEEP,2,ALL_LCD_PINS);
ex_92lcd.c

lcd_symbol(), Icd_load()

SETUP_PSP()
setup_psp(mode)
mode 2
PSP_ENABLE
PSP_DISABLE

: PSP( )
SET_TRIS_E(value) PSP_DATA

: PSP
.h
setup_psp(PSP_ENABLED);
ex_psp.c
set_tris_e()
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SETUP_SPI()
setup_spi(mode)
mode or
SPI_MASTER
SPI_SLAVE
SPI_SS_DISABLED
SPI_L_TO_H
SPI_LH TO L
SPI_CLK_DIV_4 1/4
SPI_CLK_DIV_16 1/16
SPI_CLK_DIV_32 1/32
SPI_CLK_DIV_T2 2

1 SPI( )
2 3
: SPI
.h
setup_spi(spi_master | spi_|_to_h | spi_clk_div_16);
ex_spi.c
spi_write(), spi_read(), spi_data_in()

SETUP_TIMER_0()

setup_timer_0(mode)

mode or

RTCC_INTERNAL, RTCC_EXT L TO_H RTCC_EXT H_TO_L
RTCC_DIV_2
RTCC_DIV_4
RTCC_DIV_8
RTCC_DIV_16
RTCC_DIV_32
RTCC_DIV_64
RTCC_DIV_128
RTCC_DIV_256
PIC18
RTCC_OFF
RTCC_8_BIT

0(aka RTCC)

.h
setup_timer_O(RTCC_DIV_2 RTCC_EXT_L_TO_H);
ex_stwtc
get_timer0(), setup_timer0(), setup_counters()

SETUP_TIMER_1()
setup_timer_1(mode)
mode or

T1_DISABLED 1
T1_INTERNAL

T1_EXTERNAL
T1_EXTERNAL_SYNC

T1_CLK_OUT 1
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T1_DIV_BY_1 171
T1_DIV_BY_2 1/2
T1_DIV_BY_ 4 1/4
T1_DIV_BY_8 1/8
1 GET_TIMER1  SET_TIMER1
1 16bit 1
: Timer1
h

setup_timer_1( T1_DISABLED );
setup_timer_1( T1_INTERNAL | T1_DIV_BY_4);
setup_timer_1( T1_INTERNAL | T1_DIV_BY_8);
/I 20MHz 1.6uS 104.8576
I Oxffff
ex_patg.c
get_timer1()

SETUP_TIMER_2()
setup_timer_2(mode,periold,postscale)

mode
T2_DISABLED : 2
T2_DIV_BY_1 1M
T2 _DIV_BY_ 4 1/4
T2_DIV_BY_16 116
Period[ ] 8bit 0 255 0
postscale 1 16 0
2
2
GET_TIMER2  SET_TIMER2
8bit /
: Timer2
.h
setup_timer_2( T2_DIV_BY_4, 0xc0, 2 );
/I 20MHz 800nS 153.6us
1 460.3us

ex_pwm.c
get_timer2(), setup_timer2()

SETUP_TIMER_3()
setup_timer_3(mode)
mode or
T3_DISABLED 3
T3_INTERNAL
T3_EXTERNAL
T3_EXTERNAL_SYNC

T3 DIV_BY_1 11
T3 DIV_BY 2 112
T3 DIV_BY 4 1/4
T3 DIV_BY 8 1/8
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3
GET_TIMER3() SET_TIMERS3()
3 16bit /
PIC18
1 PIC18
.h
setup_timer_3(T3_INTERNAL T3_DIV_BY_2);
get_timer3(), setup_timer3()

SETUP_VREF()
setup_vref(mode value)
mode
FALSE : OFF
VREF_LOW : VDD*VALUE/24
VREF_HIGH :VDD*VALUE/32+VDD/4
VREF_A2 1A2

Value 0 15
: A2
(VREF) VALUE VREF_A2
: VREF
.h
setup_vref( VREF_HIGH | 6 ); // VDD=5V VREF=2.19V

ex_comp.c

SETUP_WDT ()
setup_wdt(mode)
PCB/PCM WDT_18MS, WDT_36MS, WDT_72MS, WDT_144MS,
WDT_288MS, WDT_576MS, WDT_1152MS, WDT_2304MS
PIC18 WDT_ON, WDT_OFF

PCB/PCM PCH
Enable/Disable #fuses set_wdt()
Timeout time setup_wdt() #fuses
Restart restart_wdt() restart_wdt()
#fuses, .h
#fuses WDT_18MS /I PIC18 restart_wdt

Main() }
setup_wdt(WDT_ON);
while (TRUE)Y

restart_wdt();
perform_activity();
¥

}

ex_wdt.c
: #fuses, restart_wdt()

SHIFT_LEFT()
shift_left(address, bytes, value)
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address byte
value 0 1
0 1
address &data
bytes

RAM 0 LsB

byte buffer[3];
for(l=i; i<=24; ++i) }

while (linput(PIN_A2)); "
shift_left(buffer,3,input(PIN_A3));
while (input(PIN_A2)); "

}

I A1 16bit A2

ex_extee.c with 9356.c
: shift_right(), rotate_right(), rotate_left(), <<,>>

SHIFT_RIGHT()
shift_right(address, bytes, value)

address byte
value 0 1
0 1
address &data
bytes
value RAM
I A1 16bit A2

struct { byte time;
byte command : 4;
byte source :4;}msg;

for (i=0;i<16;i++ X
while (linput( PIN_A1));
shift_right( &msg, 3, input( PIN_A2 ) );
while (input( PIN_A1));

" A0 data
for (i=0;i<8;i++)
out_bit( PIN_AO, shift_right( &data, 1,0) );
ex_extee.c with 9356.c
: shift_left(), rotate_right(), rotate_left(), <<,>>
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SIN ()
COS ()
TAN ()
ASIN ()
ACOS ()
ATAN ()
SINH ()
COSH()
TANH ()
ATAN2 ()
val=sin(rad)
val=cos(rad)
val=tan(rad)
rad=asin(val)
rad=acos(val)
rad1=atan(val)
rad2=atan2(val, val)
result=sinh(value)
result=cosh(value)
result=tanh(value)
rad
val -1.0
rad —pil2
val -1.0
rad1 -0
rad2 —pi
result float
sin (
cos (
Tan (
asin [-pi/2,+pi/2]
acos [0,pi]
atan [-pi/2,+pi/2]
atan2 [-pi,+pi]
sinh X
cosh X
tanh X
“errno.h”
asin: [-1,+1]
acos: [-1,+1]
atan2:
cosh:
sinh:

—2pi

2pi
1.0 float[
pi/l2
1.0 floaf] ]
pi
pi

y/x

errno
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float[ ]
], value  float
float[ ]

float[ ]
float[ ]

errno
Perror
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math.h
float phases; 111
for(phase=; phase<2+3.141596; phase+=0.01)
set_analog_voltage( sin(phase)+1 );
ex_tank.c
log(), log10(), exp(), pow(), sqrt()

SINH ()
SIN()

SLEEP ()
sleep()

SLEEP();

ex_wakup.c
reset_cpu()

SPI_DATA_IS_IN ()
result = spi_data_is_in()

O(FALSE) 1(TRUE)
: SPI TRUE
- SPI

while( !spi_data_is_in() && input(PIN_B2) ) ;
if( spi_data_is_in() )
data = spi_read();
spi_read(), spi_write()

SPI_READ ()
spi_read(data)
data 8bit
8bit
: SPI SPI_READ
SPI_READ() SPI_WRITE(data) SPI_READ(data)
SPI_READ(0)
SPI_READ(), SPI_DATA_IS_IN()
: SPI

in_data = spi_read(out=data);
ex_spi.c
: spi_data_is_in(), spi_write()
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SPI_WRITE ()
spi_write(value)
value  8bit
: SPI 8
SPI
: SPI

: #include<math.h>
spi_write( data_out );
data_in = spi_read();
ex_spi.c
: spi_read(), spi_data_is_in()

SPRINTF ()
sprintf(string, cstring, values..)
string
cstring  constant string , null
Value

: sprintf printf
null
printf()

char mystring[20];
long mylong;

mylong=1234:
sprintf(mystring,”<%1u>",mylong); // mystring <12 3 4> ¥0
: stdlib.h
: printf()

SQRT ()
result = sqrt(value)
value floaf[ ]
float[ ]
errno.h errno
errno Perror

e sqrt:
#include <math.h>

distance = sqrt( sqr(x1-x2) + sqr(y1-y2) );

SRAND()
srand(n)

n ()

: srand
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#include<STDLIB.H>
srand(10);
I=rand();

rand()

WRITE_EXTERNAL_MEMORY ()
write_external_memory(address, dataptr, count)
address PCM 16bit PCH
count 8

: dataptr address count
WRITE_PROGRAM_EEPROM  WRITE_PROGRAM_EEPROM
FLASH

RAM
: PCH

: for(i=0x1000;i<=0x1fff;i++) {
value=read_adc() ;
write_external_memory(l, value, 2) ;
dlay_ms(1000) ;

}

loader.c
: write_program_memory(), read_external_memory()

WRITE_PROGRAML_MEMORY ()
write_program_memory(address, dataptr, count)
address PCM 16bit PCH
count 8

: dataptr address count
count FLASH_WRITE_SIZE
FLASH_ERASE_SIZE

: for(i=0x1000;i<=0x1fff;i++) {
value=read_adc() ;
write_external_memory(l, value, 2) ;
dlay_ms(1000) ;

}

loader.c
: write_program_eeprom(), erase_program_eeprom()

WRITE_EXTERNAL_MEMORY ()
write_external_memory(address, dataptr, count)
address PCM 16bit PCH
0 adataptr
count 8

: dataptr address count
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WRITE_PROGRAM_EEPROM  WRITE_PROGRAM_EEPROM
FLASH

RAM
: PCH

: for(i=0x1000;i<=0x1fff;i++) {
value=read_adc() ;
write_external_memory(l, value, 2) ;
dlay_ms(1000) ;

}

loader.c
: write_program_memory(), read_external_memory()

WRITE_PROGRAML_MEMORY ()
write_program_memory(address, dataptr, count)
address PCM 16bit PCH
0 adataptr
count 8

: dataptr address count
FLASH_WRITE_SIZE
FLASH_ERASE_SIZE

: for(i=0x1000;i<=0x1fff;i++) {
value=read_adc() ;
write_external_memory(l, value, 2) ;
dlay_ms(1000) ;

}

loader.c
: write_program_eeprom(), erase_program_eeprom()
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— STANDARD STRING
MEMCHP ()
MEMCMP()
STRCAT ()
STRCHR ()
STRCMP ()
STRCOLL ()
STRCSPN ()
STRICMP ()
STRLEN ()
STRLWR ()
STRNCAT ()
STRNCMP ()
STRNCPY ()
STRPBRK ()
STRRCHR ()
STRSPN ()
STRSTR()
STRXFRM ()

ptr=strcat(s1, s2) s1  s2 s1
ptr=strchr(s1, c) s C S
ptr=strrchr(s1, c) s C s

cresult=strcmp(s1, s2) s1 s2
s1=s2 1 s1>s2
iresult=strncmp(s1, s2, n) s1 s2 n
-1 s1 s2 0 s1=s2 1
iresult=stricmp(s1, s2) s1 s2
s1 s2 0 s1=s2 1 s1>s2
ptr=strncpy(s1, s2, n) s1  s2 n

iresult=strcspn(s1, s2) s1 s2
iresult=strspn(s1, s2) s1 s2

iresult=strlen(s1) s
ptr=strlwr(s1) s
ptr=strpbrk(s1, s2) s1 s2

ptr=strstr(s1, s2) s1 s2
NULL
iresult=strcoll(s1, s2)

res=strxfrm(s1, s2, n) strcoll()
s2 s1

N () s1
iresult=memcmp(m1, m2, n) m1  m2 n
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0
ptr=memchr(m1, c, n) m1 n c

sl s2

s1 s2 (“hi” )
n
c 8bit
ml m2

ptr  s1

iresult  8bit

cresult 1 ), O( ) 1( )

res

NULL

#include<string.h>
char string1[10], string2[10];

strcpy(string1,“hi”);
strcpy(string2, “there”);
strepy(string2, “there”);

printf(“Length is %u¥r¥n”, strlen(string1) ); /I print 8
ex_str.c
strcpy(), strtok()

STRCPY ()
strcpy(dest, src)
dest RAM src  RAM

source RAM dest

char strings[10], string2[10];

strepy(string, “Hi There”);
strepy(string2, string);
ex_str.c
strxxxx()

STRTOD()
result=strtod(nptr, & endptr)
nptr  endptr
result float

: strtod nptr float
endptr
nptr endptr

STDLIB.H
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float result;

char str[2]="123.45hello”;

char *ptr;

result=strtod(str, &ptr)

llresult  123.45 ptr “hello”
strtol(), strtoul()

STRTOK()
ptr=strtok(s1, s2)
sl s2
s1 s2 (“hi”
ptr  s1 0
s1 s2
s1 s2
s1

s1

NULL STRTOK

#include <string.h>
char string[30], term[3], *ptr;

strcpy(string,“one,two,three;”);
strepy(term, “;7);

ptr = strtok( “a,b.c/d”, “,./" );
while ( prt != NULL ¥

ptr = strtok( NULL, “,./" );
}

/I one,two,three
ex_str.c
strxxxx(), strepy()

STRTOL()
result=strtol(nptr, & endptr, base)
nptr  endptr base
result  signed long int
: strtol nptr
nptr endptr
STDLIB.H

signed long result;

char str[2]="123hello”;

char *ptr;

result=strtol(str, &ptr, 10)

/lresult 123 ptr  “hello”
strtod(), strtoul()

STRTOUL()
result=strtoul(nptr, & endptr, base)
nptr  endptr base
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result  unsigned long int

: strtol nptr long
endptr
nptr endptr
STDLIB.H
long result;
char str[2]="123hello”;
char *ptr;

result=strtoul(str, &ptr, 10)
/lresult 123 ptr  "hello”
strtol(), strtod()

SWAP ()
swap(lvalue)
ivalue

byte 4bit 4bit( ) )
byte = ( byte <<4 ) | ( byte >>4);

X = 0x45;
swap( x ); I 0x54
rotate_right(), rotate_left()

TAN ()
2 sin()

TANH ()
2 sin()

TOUPPER ( )
TOLOWER ( )

result = tolower (cvalue)

result = toupper (cvalue)

cvalue
8bit
: char

TOUPPER(x) 'a'.'z' - 'A.'Z
TOLOWER(x) '‘AZ —'al'z

switch( toupper(getc()) ) {

case ‘R’ : read_cmd() ; break;

case ‘W’ : write_cmd(); break;

case ‘Q’: done=TRUE; break;
}

ex_str.c

WRITE_BANK ()
write_bank(bank, offset, value)
bank RAM 1-3( ) offset 0
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RAM value
: RAM
57 bank 1 3 offset 0 15 PCM

0

:PCB 1Fh PCM

i=0; /IRS232

do {
c=getc();

write_bank(1,i++,c);
} while(c!=0x13);
ex_psp.c
FAQ( )

WRITE_EEPROM ()
write_eeprom(address, value)

address  8bit Value

EEPROM
EEPROM
EEPROM
EEPROM

#define last_volume 10 //[EEPROM

volume++;

write_eeprom( last_volume, volume );
ex_intee.c

bank

8bit

(12CE671)

: read_eeprom(), write_program_eeprom(),read_program_eeprom(),

EX_EXTEE.c with CE51x.c, CE61x.c CEG7x.c

WRITE_EXTERNAL_MEMORY ()
write_external_memory(address, dataptr, count)
address PCM 16bit PCH
count

: dataptr address
WRITE_PROGRAM_EEPROM  WRITE_PROGRAM_EEPROM
FLASH

RAM
:PCH
: for(i=0x1000;i<=0x1fff;i++) {
value=read_adc() ;
write_external_memory(l, value, 2) ;

dlay_ms(1000) ;

loader.c
: write_program_memory(), read_external_memory()
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WRITE_PROGRAM_EEPROM ()
write_program_eeprom(address, data)
address PCM 16bit PCH 32bit data  16bit

EEPROM

write_program_eeprom(0,0x2800) ;
/ldisables program
ex_load.c, loader.c
: read_program_eeprom(), read_eeprom(), write_eeprom(), write_program_memory(),
erase_program_eeprom()

WRITE_PROGRAML_MEMORY ()
write_program_memory(address, dataptr, count)
address PCM 16bit PCH 32bit adataptr
count

: dataptr address
FLASH_WRITE_SIZE
FLASH_ERASE_SIZE

: for(i=0x1000;i<=0x1fff;i++) {
value=read_adc() ;
write_external_memory(l, value, 2);
dlay_ms(1000) ;

}

loader.c
: write_program_eeprom(), erase_program_eeprom()
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errno.h
errno.h
EDOM:
ERANGE:
erro:

float.h

float.h
FLT_RADIX:
FLT_MANT_DIG:
FLT_DIG:
FLT_MIN_EXP:
FLT_MIN_10_EXP:
FLT_MAX_EXP:
FLT_MAX_10_EXP:
FLT_MAX:
FLT_EPSILON:
FLT_MIN:
DBL_MANT _DIG:
DBL_DIG:
FLT_RADIX:
FLT_MANT_DIG:
FLT_DIG:
FLT_MIN_EXP:
FLT_MIN_10_EXP:
FLT_MAX_EXP:
FLT_MAX_10_EXP:
FLT_MAX:
FLT_EPSILON:
FLT_MIN:
DBL_MANT _DIG:
DBL_DIG:
DBL_MIN_EXP:
DBL_MIN_10_EXP:
DBL_MAX_EXP:

DBL_MAX_10_EXP:

DBL_MAX:
DBL_EPSILON:
DBL_MIN:
LDBL_MANT _DIG:
LDBL_DIG:
LDBL_MIN_EXP:

LDBL_MIN_10_EXP:

10
10
2

10

1.0+x1=1.0 X

10

10

10

2

10
1.0+x1=1.0 X
10

2

10

2

10
1.0+DBL_EPSILON !=1.0
FLT_RADIX

FLT_RADIX

10
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LDBL_MAX_EXP:

LDBL_MAX_10_EXP:

LDBL_MAX:
LDBL_EPSILON:
LDBL_MIN:

limits.h
CHAR_BIT:
SCHAR_MIN:
SCHAR_MAX:
UCHAR_MAX:
CHAR_MIN:
CHAR_MAX:
MB_LEN_MAX:
SHRT_MIN:
SHRT_MAX:
USHRT_MAX:
INT_MAX:
INT_MIN:
UINT_MAX:
LONG_MAX:
LONG_MIN:
ULONG_MAX:

locale.h
iocale.h

Lconv
SETLOCALE()
LOCALCONV()

setjmp.h
setjmp.h
jmp_buf:
setjmp:
longjmp:

stddef.h
ptrdiff_t:
size_t:
wchar_t:
NULL:

stdio.h
stderr:
stdout:
stdin:

stdlib.h
Stdlib.h
div_t

ANSIC
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1.0+x 1.0
signed char
signed char
unsigned char
char

char

short

short

unsigned short
int

int

unsigned int
long

long

unsigned long

null

clocale
setimp longjmp
longjmp
setjimp
sizeof
(char)(8
¢ ) (0)
( USE RS232
USE RS232
USE RS232

2 signed int
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idiv_t:
EXIT_FAILURE
EXIT_SUCCESS
RAND_MAX-
MBCUR_MAX-
SYSTEM()
Multibyte
MBLEN()
MBTOWC()
WCTOMB()
MBSTOWCS()
WBSTOMBS()

N

N

2

signed long
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A #DEVICE required before this line

#DEVICE
#device

#define #device

A numeric expression must appear here
C (123 A B+C)
Array dimensions must be specified
0

Arrays of bits are not permitted

SHORT INT bit
Attempt to create a pointer to a constant

char const msg[9]={"Hi There" }; &msg msg

msg[i] printf  strcpy

Attributes used may only be applied to a function (INLINE or SEPARATE )
#INLINE #SEPARATE

Bad expression syntex

Baud rate out of range
UART
UART
UART

BIT variable not permitted here
bit X SHORT INT &X X
Can't change device type this far into the code
#DEVICE
#DEVICE
Character constant constructed incorrectly
, ‘ab'  ¥nr'
'¥n' '010'
Constant out of the valid range

btfsc 3,9 7

103



PICC

Constant too large, must be < 65536

Define expansion is too large
Oxffff

Define syntax error
#DEFINE

Different levels of indirection
INLINE

Divide by zero

0

Duplicate case value

Duplicate DEFAULT statements

DEFAULT CASE DEFAULT

Duplicate #define
Duplicate function

Duplicate Interrupt Procedure
#INT_RB

Duplicate USE
#USE

Element is not a member

ELSE with no corresponding IF
End of file while within define definition

ifelse ()

End of source file reached without closing comment */ symbol
r* */
Error in define syntax

Error text not in file
"ERROR.TXT"

Expect ;
Expect comma
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Expect WHILE

Expect }

Expecting :

Expecting =

Expecting a (

Expecting a, or)
Expecting a, or }
Expecting a .

Expecting a; or ,
Expecting a ; or {
Expecting a basic type
Expecting a close paren
Expecting a declaration
Expecting a structure/union
Expecting a varible
Expecting a ]

Expecting a }

Expecting an =
Expecting an array
Expecting an expression
Expecting an identifier
Expecting an opecode mnumonic

Expecting LVALUE such as a variable name or * expression

Expecting a basic type

Expecting Procedure name
Expression must be a constant or simple variable
Expression must evaluate to a constant

Expression too complex

Extra characters in preprocessor command line
#PRAGMA DEVICE <PIC16C74> main(){intx; x=1;}
1

File in #INCLUDE can not be opened

Filename must start with " or <

L
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Filename must terminate with " or >
"o

Floating point numbers not supported
FLOAT ++F  F  float

Function definition different from previous definition

Function used but not defined

Indetifier is already used in this scope

lllegal C character in input file

Improper use of a function identifier

Incorrectly constructed label

x=5+ MPLAB:

Initialization if unions is not permitted

Internal compiler limit reached

Invalid conversion from LONG INT to INT
LONG INT INT
i=(int)(li); I int li  long int

Internal Error - Contact CCS

Invalid parameters to shift function

Invalid ORG range
ORG
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Invalid Pre-Processor directive

Library in USE not found
#USE

LVALUE required

Macro identifier requires parameters

#DEFINE
#define min(x,y) ((x<y)?x:y) min
r=min(VALUE,6)

Missing #ENDIF

#ENDIF #IF
#endif #if #ifdef #ifndef

Missing or invalid .REG file
.exe
CD-ROM
Must have a #USE DELAY before a #USE RS232
RS232 #use delay

No MAIN() function found

Not enough RAM for all variables

Alt-M
RAM

Number of bits is out of range
bit 1 8
#BIT 07

Out of ROM, A segment or the program is too large
ROM
ROM INLINE
SEPARATE
Alt-T
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Parameters not permitted

Pointers to bits are not permitted
Bit

Pointers to functions are not valid

Previous identifier must be a pointer

Printf format type is invalid
printf

Printf format (%) invalid
printf

Printf variable count (%) does not match actual count
printf

Recursion not permitted

Recursively defined structures not permitted

Reference array are not permitted

Return not allowed in void function
void Return void

Signed type are not supported
(Unsigned

String too long
255

Structure field name required
Structures and UNIONS can not be parameters (use *or &)
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Subscript out of range

RAM 128 RAM
ROM 256

This linker function is not available in this compiler version

This type can not be qualified with this qualifier

This version does not support LONG INTs

LONG INT
LONG INT

Too many #DEFINE statements
#define

Too many array subscripts

Too many constant structures to fit into available space

Too many elements in an ENUM
ENUM 256

Too many identifiers have been defined

Too many identifiers in program

Too many nested #INCLUDEs

Too many parameters

Too many subscripts

Type is not defined

Type specification not valid for a function

109



PICC

Undefined identifier

Undefined label that was used in a GOTO

GOTO

Unknown device type

Unknown keyword in #FUSES

#FUSE

Unknown type

USE parameter invalid

USE parameter value is out of range
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Assignment inside relational expression( )
if(@a==b) f(a=b)

Assignment to enum is not of the correct type(ENUM )
ENUM enum

enum colors {RED,GREEN,BLUE] color;

color = GREEN;  // OK
color =1; 1 209
color = (colors)1;  //OK

Code has no effect( )

Condition always FALSE( FALSE )
FALSE
int x;
if( x>>9 )
Condition always TRUE( TRUE )
TRUE
#define PIN_A1 41

if( PIN_A1 )/
/1 if( input(PIN_A1) )

Function not void and does not return a value(  void

)

C void
int

Operator precedence rules may not be as intended, use( ) to clarify(

() )

if(x<<n+1)

if(x<<(n+1))

Structure passed by value( )
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5
void myfunct( mystructs1) //
myfunct( s2 );
void myfunct( mystruct * s1) //
myfunct( &s2 );
void myfunct( mystruct & s1) //
myfunct( s2 )

Unreachable code( )

Unsigned variable is never less than zero(Unsigned
Unsigned

if(n==5)
goto do5;
goto exit;
if(n==20) //
return;

int i;
for(i=10); i>=0; i--)

Variable never used( )

-OK

-OK

Variable of this data type is never greater than this constant(

TRUE
int x; /I 8 bits, 0-255
if ( x>300)

)
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Q: RS232C
A:
1. PIC
A
RC
#use delay
B.
C. RS232C
MAX232 INVERT
INVERT INVERT #use rs232
D. putc(6) ASCIl 6(ACK)
A puts(‘A")
2 PIC
A
getc() ( )
kbhit() 1/3
9600bps kbhit() 35y
3
A.
#use rs232 standard
B.
main()}{
while(TRUE)
putc('U");
}
XMIT U U 0x55
4
PIC 13
main(){
printf( "start " );
while(TRUE)
putc( getc() + 1);
}
A B
RCV
RCV 'H' L
5 PIC
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A. INVERT
RCV 'H' INVERT iR INVERT
B. HoL
C. SETUP_PORT_A()
I/0
6 INVALID BAUD RATE
A. UART
B. UART 3%
BRGH BRGH
BRGK10K #USE RS232
Q: PIC 2 RS232
A: #use rs232 (12C GETC PUTC PRINTF KBHIT
#use rs232
#use rs232
#define
RS-232 A
RS232 A B

#use rs232( BAUD=9600, XMIT=PIN_BO, RCV=PIN_B1)
void put_to_a( charc ){
putc(c);

char get_from_a( X
return( getc() ); }
#use rs232( BAUD=9600, XMIT=PIN_B2, RCV=PIN_B3)
void put_to_b( charc ){
putc(c);

main() {

char c;

put_to_a( "Online¥n¥r" );

put_to_b( "Online¥n¥r" );

while(1){
c=get_from_a();
put_to_a(c);
put_to_b(c);

main() {

char c;

#USE RS232( BAUD=9600, XMIT=PIN_BO, RCV=PIN_B1)
printf( "Online¥n¥r" );

#USE RS232( BAUD=9600, XMIT=PIN_B2, RCV=PIN_B3)
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printf( "Online¥n¥r" );
while(TRUE)X
#USE RS232( BAUD=9600, XMIT=PIN_BO, RCV=PIN_B1)

c= getc();
#USE RS232( BAUD=9600, XMIT=PIN_B2, RCV=PIN_B3)
putc(c);
#USE RS232( BAUD=9600, XMIT=PIN_BO, RCV=PIN_B1)
putc(c );
Q:PIC PC
A: PIC 110 0 5v RS232C 3 12V

MAX232

L *

—

'E 1 16 32 FEET
3 ]
'E 4 Max 232 -i 18 Pin " +

] e
pe 5 PlIC® -
14 1 2 |AZ)
13 15 12 1iA2) 5
- -
Ay bao LD
Pins may be
used heors
Q: ROM ROM
A: ROM
#separate
L_ TEST.C
L_MAIN ?/614 RAM=5
DELAY_MS 0/19 RAM=1
READ_DATA (Inline) RAM=5
PROSESS_DATA (Inline) RAM=11
OUTPUT_DATA (Inline) RAM=6
PUTHEX (Inline) RAM=2
PUTHEX1 0/18 RAM=2
@PUTCHAR _9600_52_49 0/30 RAM=2
__ @PUTCHAR_9600_52_49 0/30 RAM=2
—_ PUTHEX10/18 RAM=2
@PUTCHAR _9600_52_49 0/30 RAM=2
____ @PUTCHAR_9600_52_49 0/30 RAM=2
main()
614 56 512
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PROCESS_DATA MAIN 2 #separate
L_ TEST.C
L_MAIN 1/406 RAM=5
DELAY_MS  0/19 RAM=1
READ_DATA  (Inline) RAM=5
PROSESS_DATA 0/212 RAM=11
OUTPUT_DATA  (Inline) RAM=6
PUTHEX (Inline) RAM=2
PUTHEX1 0/18 RAM=2
@PUTCHAR_9600_52_49 0/30 RAM=2
____ @PUTCHAR_9600_52_49 0/30 RAM=2
L PUTHEX1 0/18 RAM=2
| @PUTCHAR_9600_52_49 0/30 RAM=2
____ @PUTCHAR_9600_52_49 0/30 RAM=2
Q: RAM (OUT OF RAM)
A RAM
RAM
RAM
RAM
RAM
RAM
RAM
RAM RAM RAM=
RAM
return RAM
RAM
SHORT INT  1bit (Boolean) RAM
RAM
HORT INT RAM
ROM
8 EEPROM RAM 2
/ PIC
RAM S-RAM
EEPROM
10mS
Q: LST
A: ¢ LST C
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1.
#USE
2
C LST
.LST

3

............ A=0;

03F CLRF 15

046: CLRF 15

051: CLRF 15

113: CLRF 15

A=0

Q: TIMERO
A:

#include <16Cxx.H>
#use delay( clock=15000000)
#define high_start 114
byte seconds, high_count;
#INT_RTCC
clock_isr() {
if(--high_count == 0 ){
output_high(pin_b0);
delay_us(5);
output_low(pin_b0);
high_count=high_start;
}

main()}{
high_count = high_start;
set_rtcc(0);
setup_counters( RTCC_INTERNAL, RTCC_DIV_128 );
enable_interrupts( RTCC_ZERO );

117



PICC

enable_interrupts( BLOBAL );
while(TRUE);

(CLOCK/4)/RTCC_DIV

15MHz/4/128=29297Hz(34Ms)

256
29297/256=114(8.77mS)
high_start 114

=0

bytevar = wordvar;
wordvar
bytevar = wordvar >> 8;

wordvar = 0x1234;
bytevar = 0x34;

if( wordvar == bytevar )

FALSE
0x1234 1= 0x0034

bytevar
FALSE

byte
bytevar1 = 0x80;
bytevar2 = 0x04;

wordvar = bytevar1 * bytevar2;
0 0x200

wordvar = (long)bytevar1 * (long)bytevar2;

Q: TRUE FALSE

A: 0

bytevar = 5>0;
bytevar = 0>5;

/I bytevar 1
/I bytevar 0

bytevar = (x >Y) * 4;

if(x>y)
bytevar = 4;
else
bytebar = 0;
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SHORT INT 0 1

bit
bytevar = 54;
bitvar = bytevar; /I bytevar 54 bitvar 1
if( bytevar ) 1 TRUE
bytevar = 0;
bitvar = bytevar; /I bytevar 0 bitvar 0
Q:
A:
main()
1
SEAPRATE
main
RISC
Cc
RAM
main A() A()
B() B() main
ISR() A()
main A() main
A() A() ISR()
A()
main A() A()
MS-DOS
1. A()
2. A() ENABLE/DISABLE_INTERRUPT
INTCON
A()
3.
RAM
4.
Q: TRIS
A: TRIS
TRIS
TRIS
Cc

TRIS
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cCcs
PCW
TRIS
Q: I’C PIC
A 2 I’c
*
—
— 4 44
HE =
18 Pin 16
1 2418 Fice
113
3 1 12 B8
| | . L
4 = 13 {B7)
B
- *
Q: 0
A: PIC ROM 8~10bit
BSF 0A,3
CALLO
800H 000h
PCLATH 0Ah 3
Q; A0 20
A: PIC RAM 5 7bit
BSF 3,5
MOVFW 20
Q:
A: c
0
BYTE timerO = 0x01
timer0 = 128; "

while ( timer0 = 200 );

I
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74

BSF

200

800h 1

1"

AOh W
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Q: ROM

A:

PIC

PICC
#BIT TOIF = 0x0b.1 i 0

while( ITOIF ); 1 0

printf ( “enter address:” );
a = gethex();
printf( “¥r¥n value is %x¥r¥n”, *a );

*0x85=0; set_tris_a(0)

ROM
ROM RAM
10

BYTE CONSTTABLE={9,8,7,6,5,4,3,2,1,0};

TABLE
x = TABLEJi J;

x = TABLE[5];

ptr = &TABLE[ i J;

CONST LONG FLOAT

B4~7

#int_rb
rb_isr ( §

byte changes;

changes = last_b * port_b;

last_b = port_b;

if( bit_test ( changes, 4 ) && !( bit_test( last_b, 4 ) X
//IRB4  Low

}
if( bit_test ( changes, 5 ) && !( bit_test( last_b, 5) X
121
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/I RB5 Low
delay_ms( 100 ); I
}
100mS
100msS
Q:
A: CCS 14000
PCW PCONVERT
“EX_FLOAT.C”
BYTE1 BYTE2 BYTE3 BYTE4
RAM
MSB LSB
bit \ N
23bit
7F )
0 00 00 00 00
1 7F 00 00 00
-1 7F 80 00 00
10 822000 00
100 8548 00 00
123.45 85 76 E6 66
12.45E20 C8 27 4E 53
123.45E-20 43 36 2E 17
RAM
Q: RAM
A: RAM RAM
PIC16C509,57,66,67,76,77
RAM RAM
3 RAM
1 #BYTE BIT RAM
: BYTE counter = 0x30
2 READ_BANK,WRITE_BANK RAM

RAM
for(i=0;i<15;i++)
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write_bank( 1,i, getc() );
for(i=0;i<15;i++)
putc( read_bank(1,i));

PICC

3. PCM RAM 16bit
ROM #DEVICE *=16
#DEVICE PIC16C77 *=16
Q:2 PIC
A 2 “EX_PBUSM.C” “EX_PBUSR.C” 1 PIC
RBO
UART RS485
UART
SIMPLE MULTIPLE PI® BUS
=i 20 was
Boj_| 8o BO_
PlC® PICS PlO® -
SOEE KDL Ibaud=¥A0U0, FLOBE_high

Bita=d, mmli=rin B, cosrD

LONG DISTAMNCE MUTLI-DROP BUS

=1 14 § i - * e 10,
LT o
Pice - | T 1 * PIOR g
gal_| 5 Ds7s17e - v ot
2 B8 pligmps
PICS con Earid
? s in
parallsd
STEE FEY 1T [Haud=Y800, Hitd=}, Sb=-FIH ¥ BTN ¥ drlelas=TTH B
Q: EEPROM
A: EEPROM
eon eeprom
4
0

WRITE_FLOAT_EXT_EEPROM(long int n, float data) {

inti;

for (i=0;i<4;i++)
write_ext_eeprom(i + n, *(&data +i) ) ;

4,

8

float REAT_FLOAT_EXT_EEPROM(long int n) {

inti;

float data;
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for (i=0;i <4, i++)
* (&data + i) = read_ext_eeprom(i + n, *) ;
return(data);

Q: getc() ?
A: getc()
getc() kbhit()
RS232
UART delay_us  1bit
110 (9600 10ps) UART
1bit 10 (9600 1000ps)
65535

short timeout_error;

char timed_getc() {
long timeout;

timeout_error=FALSE;

timeout=0;

while('kbhit&&(++timeout<50000)) 12
delay_us(10);

if(kbhit() )
return(getc());

else {
timeout_error=TRUE;
return(0);

}

}

Q: OUTPUT_HIGH()
A: OUTPUT_HIGH pin

Switch(pin_to_use) {
case PIN_B3 : output_high(PIN_B3); break;
case PIN_B4 : output_high(PIN_B4); break;
case PIN_B5 : output_high(PIN_B5); break;
case PIN_A1 : output_high(PIN_A1); break;
}

#byte portb = 6
#byte portb_tris = 0x86 // **

port_tris &=  (1<<bit_to_use); I**
portb = (1<<bit_to_use); /Ibit_to_use is 0-7

*(pin_to_use/8 0x80) &=  (1<<(pin_to_use&?7)): file://**
*(pin_to_use/8) = (1<<(pin_to_use&7)):
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pin_to_use (PIN_AO...) case
Q: (IDC) 0 NOP
A: CCS MPLAB ICD ICD
( 0 NOP )
#DEVICE #DEVICE ICD=TRUE

#INCLUDE <16F877.h>
#DEVICE ICD=TRUE

Q: printf
A: printf ¥f
float[ ]

char string[20];
byte stringptr=0;

tostring(char c) {
if(c=="¥f")
stringptr=0;
else
string[stringptr++]=c;
string[stringptr]=0;
}

main() {
float f;

f=12.345;

printf(tostring, ¥f%6.3f" ,f);
}

>0

RAM
RAM
PIC

enum tasks {taskA, taskB, taskC};
run_task(tasks task_to_run) {

switch(task_to_run) {

case taskA : taskA_main(); break;
case taskB : taskB_main(); break;
case taskC : taskC_main(); break;

}
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}
Q:
A: 8
20mhz, 14bit PIC
8bit add <1us
8bit multiply 9us
8bit devide 20us
16bit add 2us
16bit multiply 48us
16bit devide 65us
32bit add 5us
32bit multiply 138us
32bit devide 162us
float add 32us
float multiply 147us
float devide 274us
exp() 1653us
in() 2676us
sin() 3535us
Q: /0
A INPUT OUTPUT_HIGH OUTPUT_LOW
1bit  1/O0
110
#byte port_b =6;
#define all_out O
#define all_in  Oxff
main()}{
int i
set_tris_b( all_out ); /B
portb = 0; I
for (i=0;i<=127;i++)
port_b =i; 10 127
set_tris_b( all_in ); 1
i = port_b; /1B
}
#BYTE 110
0 1
110
struct port_b_layout
{int data :4; /[ data  4bit
int rw o1 /I'rw  1bit
int cd 01 /led  1bit
int enable: 1; / enable  1bit
int reset : 1;}; /I reset  1bit
struct port_b_layout port_b; /l port_b port_b_layout
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Q: FAST I/O

A:

#byte port_b = 6;

const
const
const
const
const

struct port_b_layout
struct port_b_layout
struct port_b_layout
struct port_b_layout
struct port_b_layout
main() {

int x;

set_tris_b( (int)FOR_SEND );

port_b =INIT_1;
delay_us(25);
port_b = INIT_2;
delay_us(25);

port_b = INIT_3;

PICC

/l port_b

/I data,re,cd,enable,reset
INIT_1={0,1,1,1,1};
INIT_2 ={3,1,1,1,0};
INIT_3 ={0,0,0,0,0};
FOR_SEND = {0,0,0,0,0}; I
FOR_READ = {15,0,0,0,0}; //

/1 0x00

I

set_tris_b( (int)FOR_READ ); //

port_b.rw = 0;

port_b.cd = 1;

port_b.enable = 1;

x = port_b.data;

port_b.enable = 0;
}

STANDARD I/O
fastl/O
110
SET_TRIS_x()

set_tris_b(0x80);

fastl/O
output_high(PIN_BO);
output_low(PIN_B1);
BSF6,0 BCF6,1
BSF BCF

BCF

standard  fixedl/O

output_high(PIN_BO);
delay_cycles(1);
output_low(PIN_B1);

NOP

/0
SET_TRIS_x()
e o
RB7

20MHz 0.2uS
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Q: BIT

A: bit

bx

(SHORT INT) RAM

int x,y;

short int bx,by;

x=5;

y=10;

bx=0;

by=1;

X=(x+by)-bx*by+(y-by);
bx by

by  byte(int)

x=by;

x=(x+z)-bx*z+(y-z);

IF &&

|
if (by || (bx && bz) || !bw)
z=0;
&& & | |
input() bit
1
12

if ( linout( PIN_BO) )

if (inout( PIN_BO)==0)
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EXAMPLES

“SI0.EXE”

#include <16¢74.h>

PICC

EXAMPLES.TXT

PC

PC

PIC
PIN_B2

#DEVICE

#include <16C74.H>
#device PIC16C74B

EX_14KAD
PIC14000
EX_1920
Dallas DS1920
EX_8PIN

o 8
EX_92LCD
923/924
EX_AD12

14KCAL.C

PIC
LCD

12bit
EX_ADMM
30 AD

EX_CCP1S
CCP
EX_CCPMP
CCP
EX_COMP
PIC
EX_CRC

EX_CUST

EX_DPOT
DS1868.C
EX_DTMF
DTMF
EX_ENCOD

AD

LTC1298.C

RS232C

CRC

POT

129
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EX_EXPIO
74165.C  74595.C

EX_EXTEE
EEPROM PIC
(6x 74 ) EEPROM
2401.C, 2402.C, 2404.C, 2408.C, 2416.C, 2432.C, 2465.C, 9346.C, 9356.C, 9366.C, 9356SPI.C
24xx.C 1’c 2-3
EEPROM SPI SP

EX_FLOAT

EX_FREQC
50MHz
EX_GLINT

EX_INTEE
EEPROM EEPROM
EX_LCDKB
16x2 LCD  3x4 LCD.C KBD.C
LCD
EX_LCDTH
LCD
EX_LED
2 7 LED
EX_LOAD
16F877
EX_MACRO

EX_PATG

EX_PBUSM
PIC
EX_PBUSR
PIC RAM PIC PIC
RAM PIC RAM
PIC RAM
EX_PBUTT

EX_PGEN
EX_PLL

EX_PSP
PIC PSP
EX_PULSE
Timer0
RTCC(Timer0) PIC RTCC 10
RTCC
EX_PWM
PIC CCP
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EX_REACT
CCP
EX_RMSDB
RMS AC
EX_RTC
RS232C
RTC
DS1302.C
EX_RTCLK
LCD
EX_SINE
D/A
EX_SISR
RS232C
EX_SLAVE
240LC01 EEPROM

NJU6355.C

EX_SPEED

EX_SPI
H/W SPI
EX_SQW

RS232C

EX_SRAM
DS2223.C PCF8570.C

EX_STEP
EX_STR

EX_STWT

EX_TANK
EX_TEMP

EX_TGETC

RS232

EX_TONES

“HAPPY BIRTHDAY’
EX_TOUCH
DALLAS

TOUCH.C

EX_USB

PIC16C765 UsB
EX_VOICE

EX_WDT
PIC
EX_X10
X10.C

PICC

RTC
PIC I12C
EEPROM
KHz
RAM
RS232C
(RS232 )
RS232C X10
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14KCAL.C
PIC14000 A/D
2401.C

EEPROM
2402.C

EEPROM
2404.C

EEPROM
2408.C

EEPROM
4128.C

EEPROM
2416.C

EEPROM
24256.C

EEPROM
2432.C

EEPROM
2465.C

EEPROM
25160.C

EEPROM
25320.C

EEPROM
25640.C

EEPROM
25C080.C

EEPROM
68HC68R1.C

RAM
68HC68R2.C

RAM
74165.C

74595.C

9346.C
EEPROM
9356.C
EEPROM
9356SPI.C
EEPROM
9366.C
EEPROM
AD7715.C
AD
AD8400.C
POT
AT25256.C
EEPROM
CE51X.C
12CE51x EEPROM

(H/W SPI

)
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CE62X.C
12CE62x EEPROM
CE67X.C
12CE67x EEPROM
CTYPE.H

DS1302.C

DS1621.C

DS1868.C
POT
FLOATEE.C
EEPROM
INPUT.C
RS232
KBD.C

LCD.C

LCD

LOADER.C
RS232

LTC1298.C

12bit A/D

MATH.H

MAX517.C
D/A
MCP3208.C
AD
NJU6355.C
PCF8570.C
RAM
STDIO.H
STDLIB.H
STRING.H
TONES.C
TOUCH.C

X10.C
X10 /

PICC
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I T T

" EX_SQW.C "
/Il This program displays a message over the RS-232 and waits for mn
/Il any keypress to continue. The program will then begin a 1khz 7
/Il square wave over I/O pin BO. "
/Il Change both delay_us to delay_ms to make the frequency 1 hz. mn
/Il This will be more visible on a LED. i
/Il Configure the CCS prototype card as follows: "
/Il insert jumpers from: 11 to 17 and 12 to 18 and 42 to 47. : n

T T T T T
#ifdef _PCB__

#include <16C56.H>

#else

#include <16C84.H>

#endif

#use delay(clock=20000000)
#use rs232(baud=9600, xmit=PIN_A3, rcv=PIN_A2)

main() {
printf(“Press any key to begin¥n¥r”);
getc() ;
printf(“1 khz signal activated¥n¥r”);
while (TRUE) {
output_high (PIN_BO);
delay_us(500);
output_low (PIN_BO);
delay_us(500);
}
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[T T T T T

i EX_STWT.C 1
1 1
/Il This program uses the RTCC (timer0) and interrupts to keep a m
/Il real time seconds counter. A simple stop watch function is i
/Il then implemented. 1
i 1
/Il Configure the CCS prototype card as follows: 1
1 Insert jumpers from: 11 to 17 and 12 to 18. i

T T T T T
#include <16C84.H>
#fuses HS,NOWDT,NOPROTECT

#use delay(clock=20000000)
#use rs232(baud=9600, xmit=PIN_A3, rcv=PIN_A2)

#define INTS_PER_SECOND 76 // (20000000/(4*256*256))
byte seconds; /I A running seconds counter

byte int_count; /I Number of interrupts left before a
/I second has elapsed

#int_rtcc /I This function is called every time
clock_isr() { // the RTCC (timer0) overflows (255->0).
/I For this program this is apx 76 times
if(--int_count==0) { /Il per second.
++seconds;
int_count=INTS_PER_SECOND;
}
1
main() {
byte start;

int_count=INTS_PER_SECOND;

set_rtcc(0);

setup_counters( RTCC_INTERNAL, RTCC_DIV_256);
enable_interrupts(RTCC_ZERO);
enable_interrupts(GLOBAL);

do {

printf("Press any key to begin.¥n¥r");
getc();

start=seconds;

printf("Press any key to stop.¥n¥r");
getc();

printf("%u seconds.¥n¥r",seconds-start);

} while (TRUE);
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T T T

1 EX_INTEE.C i
/Il This program will read and write to the 83 or 84 internal EEPROM I
" Configure the CCS prototype card as follows: i
" Insert jumpers from: 11 to 17 and 12to 18 "

T T T T
#include<16C84.H>

#use delay(clock=20000000)
#use rs232(baud=9600, xmit=PIN_A3,rcv=PIN_A2)

#include<HEX.C>

main() {
byte |, j, address, value ;

do {
printf(“¥r¥n¥nEEPROM:¥r¥n) ; //Display contents
for (1=0; 1<=3; ++j) {
for (j=0 ; j<=15; ++j) { /lin hex
printf(“%2x”, read_eeprom(I*16+j ) ) ;

printf(“¥n¥r”) ;
printf(“¥r¥nLocation to change: “) ;
address = gethex() ;
printf(“¥r¥nNew value: “) ;
value = gethex() ;

write_eeprom( address, value) ;
} while (TRUE)
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I T T T

/Il Library for a Microchip 93C56 configured for a x8 1
/11l org init_ext_eeprom(); Call before the other 1
/Il functions are used write_ext_eeprom(a,d); Write i
/Il the byte d to the address a d=read_ext_eeprom (a); 1
/Il Read the byte d from the address a. The main program 1
/Il may define eeprom_select, eeprom_di, eeprom_do and eeprom_clk ////
/11 to override the defaults below. 1

I T T ]

#ifndef EEPROM_SELECT

#define EEPROM_SELECT PIN_B7
#define EEPROM_CLK PIN_B6

#define EEPROM_DI PIN_B5

#define EEPROM_DO PIN_B4

#endif

#define EEPROM_ADDRESS byte
#define EEPROM_SIZE 256

void init_ext_eeprom () {
byte cmd[2];
byte I;

output_low(EEPROM_DI);
output_low(EEPROM_CLK);
output_low(EEPROM_SELECT);

cmd[0]=0x80;
cmd[0]=0x9;

for (i=1; i<=4; ++i)
shift_left(cmd, 2,0);
output_high (EEPROM_SELECT);
for (i=1; i<=12; ++i) {
output_bit (EEPROM_DI, shift_left(cmd, 2,0));
output_high (EEPROM_CLK);
output_low(EEPROM_CLK);

}
output_low(EEPROM_DI);
output_low(EEPROM_SELECT);
}
void write_ext_eeprom (EEPROM_ADDRESS address, byte data) {
byte cmd[3];
byte i;

cmd[0]=data;
cmd[1]=address;
cmd[2]=0xa;

for(i=1;i<=4;++i)
shift_left(cmd,3,0);
output_high(EEPROM_SELECT);
for(i=1;i<=20;++i) {
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output_bit (EEPROM_DI, shift_left(cmd,3,0));
output_high (EEPROM_CLK);
output_low(EEPROM_CLK);

}
output_low (EEPROM_DI);
output_low (EEPROM_SELECT);
delay_ms(11);

}

byte read_ext_eeprom(EEPROM_ADDRESS address) {
byte cmd[3];
byte i, data;

cmd[0]=0;
cmd[1]=address;
cmd[2]=0xc;

for(i=1;i<=4;++i)
shift_left(cmd,3,0);
output_high(EEPROM_SELECT);
for(i=1;i<=20;++i) {
output_bit (EEPROM_DI, shift_left(cmd,3,0));
output_high (EEPROM_CLK);
output_low(EEPROM_CLK);
if (i12)
shift_left (&data, 1, input (EEPROM_DO));

}
output_low (EEPROM_SELECT);
return(data);
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