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(File)

New
Open
Close
Save
Saveall
Sa\/e as
Device Database
Print Setup:---

Print E‘
Print Preview

1-9

Exit

o B

uVision2

Ctrl+N
Ctrl+O

Ctrl+S

Ctrl+P

°

uVision2,
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°
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(Edit)

Home
End
Ctrl+Home
Ctrl+End
Ctrl+<-
Ctrl+->
Ctrl+A
Undo = Ctrl+Z
Redo o= Ctrl+Shift+Z
Cut & Ctrl+X
Ctrl+Y
Copy Gy Ctrl+C
Paste Ctrl+V
Indent i=
Selected Text
Unindent =
Selected Text
Toggle Bookmark Ab Ctrl+F2 /
Goto Next Bookmark % F2
Goto Previous Bookmark ﬁ Shift+F2
Clear All Bookmarks ﬁ‘s
Find commancliEd|
F3
Shift+F3
Ctrl+F3
Ctrl+] ) )
( )
)
Replace Ctrl+H
Find in Files-- 4

/****************************

Ctrl+] uMision2 2.20a o , uMison2  Edit
Goto Matching brace s ,

*************************************/

o Ed Ed Ed

/

Ed

/**************************** *************************************/
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°
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(View)

Status Bar

File Toolbar

Build Toolbar

Debug Toolbar

Project Window [E.
Output Window E
Source Browser [:lﬂ
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Watch & Call B3
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Performance

Analyzer Window E
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Serial Window #1 ]
Serial Window #2
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Periodic Window Update
Workbook Mode

Options--+

~ N~~~ ~

~ O~~~ ~
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(Project)

New Project ---

Import ¢ Visionl

Project ---

Open Project -

Close Project:--

Target Environment

Targets, Groups,Files

Select Device

for Target

Remove---

Options--+ Alt+F7

AN

|mcezs) =

File Extensions

Build Target i*] F7
Rebuild Target hehe

Translate:-- 22 Ctrl+F7
Stop Build

1-9

uVisionl

CPU
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Start/Stop @.

Debugging
Go -
Step Iy,

Step over [T
Step out of (F
Current function
Stop Running &%
Breakpoints:--
Insert/Remove ﬂ
Breakpoint
Enable/Disable M
Breakpoint
Disable All i
Breakpoints

Kill All Ay
Breakpoints

Show Next l:ﬁ:-
Statement
Enable/Disable B2
Trace Recording
View Trace [E
Records

Memory Map---
Performance
Anayzer--

Inline Assembly--+
Function Editor---

(Debug)

Ctrl+F5

F5

F11

F10
Ctrl+F11

ESC
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(Peripherals)

Resst CPU  fior

Interrupt,
1/0O-Ports,
Seridl,

Timer,

A/D Converter,
D/A Converter,
12C Controller,
CAN Controller,
Watchdog

(Tool)

b

Customize Tools Menu---
“Using the Tools Menu”.

Setup PC-Lint:--

Lint

Lint all C Source Files
Setup Easy-Case:+*
Start/Stop Easy-Case
Show File (Line)
Customize Tools Menu---

CPU

CPU

Gimpel PC-Lint, Siemens Easy-Case .
. ) 72

Gimpel Software  PC-Lint
PC-Lint
PC-Lint C
Siemens Easy-Case

/ Siemens Easy-Case
Easy-Case
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(SVCS

o 76 “Using the
SVCSMenu”.

Configure
Version Control -+

(Window)

Cascade

Tile Horizontally
Tile Vertically
Arrange Icons
Split

1-9
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(Help)

Help topics
About p Vision

uVision2

| :
“Creating Applications”

93  “Testing Programs”

57
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Cs51

Keil C51

ANSI

C

(

ANSI C

» 8051 CPU

Cc

),

8051

MCU
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C51
Cs1 ANSI ) 8051 MCU
. C51
]
]
]
]
]
]
| PL/M A5l
Cs1 o . )

Bytes Value Range

: * bit, sbit, sfr, sfrl6 8051 C51 C251 ) ANSI
Cc ) o

33



shit, sfr sfr16 8051MCU o

sfr PO = 0x80; /* Define 8051 PO SFR */

PO, 0x80 (8051 o
, Chl 0 )
bit interger integer. )
Ch1 8051 ) 8051 o
code (64 Kbytes); MOVC @A+DPTR o
data ; (128 bytes) .
idata ; (256
bytes).
bdata ; (16 bytes).
xdata (64 Kbytes); MOVX @DPTR .
pdata (256 bytes); MOVX @Rn .
SMALL o )



) signed unsigned .
char datavarl;
char code text[] = "ENTER PARAMETER";
unsigned long xdata array[100];
float idata x,y,z;
unsigned int pdata dimension;
unsigned char xdata vector[10][4][4];
char bdata flags;

b

o SMALL, COMPACT LARGE o
o SMALL, COMPACT LARGE
(SMALL)
8051 o data
RAM . ;
; BL51 /

) SMALL o
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(COMPACT)

) 8051 o
Port 2 . ) o pdata
o 256 o
RO,R1 (MOVX @RO/R1). SMALL ;
o LARGE o
(LARGE)
) (xdata) . xdata
o (DPTR) o DPTR )

o SMALL
COMPACT o

0 SMALL
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C51 (*)

) 8051

char *s; /* string ptr */
int *numptr; /* int ptr */
long *state; /* long ptr */

, C51
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Description

C

°

char data*str; /* ptr to string in data */
int xdata* numtab; /* ptr to int(s) in xdata */
long code * powtab; /* ptr to long(s) in code */

idata, data, bdata

°

| data Pointer

idata*ip;
char val;
val =*ip;

MOV RO,ip
MOV va,@R0

1 byte
4 bytes
4 cycles

pdata

8051 C

Xdata Pointer

char xdata *xp;
har val;
val =*xp;

MOV DPL xp +1
MOV DPH,xp
MOV A,@DPTR
MOV va A

2 byte
9 bytes
7 cycles

) code

Generic Pointer

char *p;
char val;
val =*xp;

MOV R1p+2
MOV R2p+1
MOV R3,p
CALL CLDPTR

3 byte
11 bytes + library call
13 cycles

xdata

38
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int calc (char i, int b) reentrant
{

intx;

x = table[i];

return (X * b);

}

, C51

reentrant

Ed

39



C51 C .
. . interrupt,
. ) using

unsigned int interruptcnt;
unsigned char second;
void timer0 (void) interrupt 1 using 2

{
if (++interruptcnt == 4000)
{ /* count to 4000 */
second++; /* second counter */
interruptcnt = O; /* clear int counter */
}
}
C51 CPU )
. REGPARMS NOREGPARMS .
char, int, long, generic
1-byte pointer 2-byte pointer float pointer
1 R7 R6 & R7 R4 —R7 Rl — R3
2 R5 R4 & R5
3 R3 R2 & R3

CPU , )

40
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CPU o

bit Carry Flag
char,unsigned char,1-byte pointer R7
int, unsigned int, 2-byte pointer R6 & R7

CPU

MSB inR6, LSB in R7

long, unsigned long R4 — R7 MSBinR4,LSBinRY
float R4 — R7  32-Bit IEEE format
generic pointer R1 — R3  Memory typein R3, MSB R2, LSB R1
, C51 7 . C51
. , C51
) C CPU .

C51 RTX-51 Full  RTX-51Tiny .

. RTX 169

"RTX-51 Real-Time Operating System" .

41
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CPU

C ) o CPU )
NOREGPARMS o
o ) SRC
¢ A5l Do C

unsigned int asmfuncl (unsigned int arg)

{
return (1 + arg);

SRC C51

?PR?_asmfunc1?ASM1 SEGMENT CODE

PUBLIC asmfuncl
RSEG ?PR? asmfuncl?ASM1
USING 0

asmfuncl:

;---- Variable 'arg?00' assigned to Register 'R6/R7" ----
MQV A,R7 : load LSB of theint
ADD A #01H ;add 1
MQV R7,A ; put it back into R7
CLRA
ADDC A,R6 ; add carry & R6
MOV R6,A

2C0001:
RET : return result in R6/R7

#pragma asm  #pragma endasm C

42



PL/M-51

Intel  PL/M-51 ) c o
C PL/M-51 o
alien PL/M-51 ) C o PL/M-51
C o

extern alien char plm_func (int, char);

PL/M-51 Keil Software OMF51 o
OMF51 ) o
C51 ) (
/ Do )
C o
C51 9 o
o C51
| °
| , °
| °
u ) CPU )



/******************** ****************************/

, 9

/******************** ****************************/

8051

[ ] )
[ ] o
[ ] DPTR o
[ ] , BL51
B Case/Switch : ) )
switch case o
[ ] C o
[ ] C o
[ ] o
[ ] , o

C51 , PL/M-51 ASM-51 o



C51

Intel

C51

C51S.LIB
C51FPS.LIB
C51C.LIB"
C51FPC.LIB
C51L.LIB
C51FPL.LIB
80C751.LIB

Intel (OMF51)
OBJECTEXTEND
Intel OMF51 Keil
ANS| 7

b

b

Philips 8xC751

uVision2

°

\KEIL\C51\LIB
/

45
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o ACALL  LCALL

o ’ o

_crol_
_cror_
_irol_
_iror_
_lrol_
_lror_

_hop_
_testhit_ (8051 JBC )
) , Cb1 uVision2 IDE o )
DOS , C51 o C

>C51 MODULE.C COMPACT PRINT (E:M.LST) DEBUG SYMBOLS
C51 COMPILER V6.00
C51 COMPILATION COMPLETE. 0 WARNING(S), 0 ERROR(S)

) #pragma .
) 213 "C51/C251 Compiler"

46
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OMF51

, C51

C51

C51

C51

uVision2

47



C51 )

b

1 Vision2-Options for Target —

8051

{}

Listing

A ovarasw

about the oocupied
05! memony areas.

The number of evmars
and i the

Co
at the end of the

°

Assembly Code
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A51

A51 8051MCU

A51

A51
A51
(MPL)
Intel ASM51
A51

uVision2

8051

-MPL

A51

49
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ASL MACRO ASSEMELER Test Program 07/01,/99 0B:00:00 PAGE 1 A51 produces a ésting

fike wath fine numbars
[O2 MACRD ASSEMELER ASL VE. 00 a5 well ax the fime and
CBTECT MODULE DLACED IN SRMPLE.QET daste of tha franskation
ASAPMBLER IWVOERD EY: C:\FETL\CS1\ETH\ASL.EYE SRMPLE.R51 YREF Irformation aboct
Lac aey LI SOURCE AT e

and the ohect e

$TITLE {'Tast Program'} generated is prnfed

HANE SANPLE

HE
1
2
3
4 EITEN CCDE (POT_CELF, PUOTETEIRZ, Inlt2arial)
5
L]
7
a
]

Typicai programs start
POBLIC TITEIT
ety EXTERM
FEOG ERIHEHT CODE "
CONET  SECHENT COE SEGMENT drecties
BITVEE ESRCHEHT BIT
10
——— 11 CEEG AT ] The disting comtains a
112 souvne lme nunmber
apan pao000 F 13 Resebt: JHP Start and the ohect code
14 penerated by each
_———— 15 REEG FEIG mﬂw
15 weses
apa0 130000 F 17 &Start: CALL InitSerial ;Init 2arial Interfaca
13

Error messages and

VRN MESEAgeS ang
included in e Asting

19 ; This 15 tha nain program. It 15 an endless
20 ; loop which displays a text on tha consala.

a0a3 200 F o3 CLE  TITEIT ; Tead fram CODE
Q005 S00000  F 23 Repeat: MOV DPTE,#TIT fike r""“"‘j’j?ﬁ"ﬂ“w"
0pAE 120000 F 23 CALL POTETRING R A
000B 120000 P 24 CALL PUT_CELF manked
A00E BOFS 25 SIHF Repeat
% ;
i 27 REEE CONET
00A0 54455354 29 TIT. DB 'TEST PROCRAN',00H
0004 2050524F
N00E 47524140
apac oo
23
30
31
i 32 RSEG BITVAR ; TITEIT=0 Tead fram COCE
a0an 33 TITBIT: DEIT 1 ; TITEIT=1 Taad from IDATA
4 Enable under pision?
35 EHD Options for Tanget -
IFEF STHEOL TAELE LISTING ';;h” ;ﬂ_‘: m“;ﬂ”
TRETomnET e Enenn e detailed fisting of ail
symbois wsed i e
HAME TTPE VALTUE ATTRIBUTES ; REFERENCES Zpmho e
EITVAR . B 222 FEL-UNIT 9§ 32
COHST. C sE@ FEL-UHIT 3§ 27
INITEERIAL C ADDR EIT 4 17
PROZ . . . C aEE FEL-UNIT 74 15
PUTSTRING. C ADDR EIT 44 23
PUT_CRLF o ADDR EIT  if 24
REDEAT © ADDR R SEC-PROZ 224 25 The register banks
RESET. C ADDR A 134 wsed, and the foéal
SRMPLE H HUME  --e-- 2 rumber of varnings
START. C ADDR  0O0AH R SEO=PROG 13 17 aid erors are af the
oI C AUDR 0OCOH R SEG=COMET 22 2B4 g of the ksting fie.
TITHIT E ADDR  0O0AH.0 R SEO-BITVAR & 5 21 33#
RECISTER BAWE(2) UBED: 0
ASSEMELY COMPLETE. 0 WREWING(S), 0 ERBOR(2)
B ALl ) ) o
o
[ | ; EXTERN, PUBLIC, and SEGMENT o
o
u ) o
u b Vision2-Options for Target — Listing Cross Reference ;

50
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BL51 /

BL51 / ) 8051
BL51 Keil C51 , A51 Intel PL/M-51 , ASM-51
. BL51
8051
) o BL51
o OVERLAY )
- NOOVERLAY BL51 )
BL51 64KB o 8051 64KB

) 0 8051

51
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BL51
2MB o
BL51

(

|

|

B C51

|

[ | C51
1/O

) Cc

50 CPU

2Bytes

°

32

BL51

64KB

8051
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BL51

ELS1 BANEED LIHFER/LCCATER Vd.00 07701790 OQE:00:00 DPRCE 1 BLSY produces a MAS
file fentevsion . M5
HME-008 BLS1l ERMFED LINEERSLOCATEE Wi.00, IMVCEED BT : vty dake and hme of
C:A\FREILACS1VETAYELS1. EXR SAMPLE. BT fhe kniclocake run.
HEHOEY HWODEL: ZHALL BL51 cisplays tie

INPUT MODULEE INCLUDED : \nvacaban e and fhe
SRMPLE .OEJ [BRMPLE} memary mods.
C:%C51YLIBYC518 . LIE (70 BTARTIR)

C:%051YLIBYVOS18.LIE (POTCHAR) Each inped module

C:%0514LIBYC518 . LIE (SETCHAR) and the dhrany
C:40514LIBYC5 18, LIE (TOURPER] modukes incitded i
C:%0513LIBYCS18.LIE | SETERY) T appicadion ans
fisted
LIAE MAF OF MODULE: GSRMFLE (SABMPLE) The mamory mag
oomtains the usage of
TIFE  BASE LENSTH  EELOCATION  SEGHENT HRME the physicai BOST
S e S s i 0 s s S TGy,
# 8 ® # 8 88 PRTH HEHORY # # & & 8 & »
REZ 00 00H 000aH KESCLUTE "RED BANE 0°
DATA  DO08E 0O0LH THIT TDTTEETCHAR
DATA  BOOSE BAGLH HIT TATA CROUT
0 BAH B1EH sas gD san
BIT pOZOH.0  DODOH.1  UHIT THIFEETOHAR:
0OZ0H.1  DODOE.T ses gpp was
IDATA  DOZLE DOBLE UHIT 15TRCE
s s s s e s CODE NEMORY ® ¢88asas
CODE  BODOE 1003H KESCLUTE
CODE  BO03E DOZLH UHIT T PETHRINT SANPLE
CODE  BO24E 10BCH UHIT 70_CE1STARTIR
CODE  BO20E 10Z7H UHIT TPETFUTCEAR TPUTCHAR
CODE  BASTH 001LH UHIT TPRTEETCHAR T GETCHAR
CODE  DO6EE 0018H UHIT TPET_TOUFPER?TOUPPER
CODE  DOBOH 00 CRH THIT TPET GETEET? GETEET
OVEFLAT MAD OF HODULE:  SANDLE (SAMDLE)
SEEMENT DATA GROUD
+--» CALLED SECHENT STEET  LEHGTH
70_C51STARTID
F--» TORTHATHTERMDLE
I PRTMAIN? SAMPLE 00DSH  O001E
+--» TPRIGEICHAR?CETCHAR
+--3 TPR?_TOUPPERTTOLOPEER The overiaymap
+--» TPR?PUTCHAR?POTCHAR dizplays the structune
of the program and the
1 PRIZETCHAR T GETCHAR i locahan of the bt and
+--» TPR?_GETEEY? CETEEY data sagrments of each
+--» TPRYPUICHAR?PUTCHAR fonciion,
LINE/LOCATE EUN COMPLETE. 0 WARNIRG(S], 0 ERROE(E) Warming messages
and SiroT MEESages
gve (zfed af e and of

the MAP s These
may paivnt fo possihis
proiems encountored
downing fixe knkdocates
.

BL51 (*.M51).
BL51 .

8051 o



LIB51

) .

o uVision2 Options for Target— Output — Create Library
o LIB51 o 218 "LIB51 / L251
Library Manager Commands.
. , ANSI C
uVision2 CAKEIL\C51\RTX_TINY\RTX_TINY.UV2 RTX51
o , /0, CAN

b o
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OC51

0OCsk1
BL51
) uVision2
0OCs1

, OH51 ( HEX

Intel HEX o
OH51 HEX

Intel HEX

OC51 - Intel HEX ASCII s

o b

°

EPROMS

°

BL51

55
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uVision2

b

) P16
uVision2
)o
, uVision2
uVvision2,

“ »»”

, C51

8051 o

PROM  HEX o

uVision2 o
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1Y uVision2
uVision2 Windows )
; uVision2  Project New Project,
Project1.UV2 .
o Project Window — Files

Project — Select Device for Target

o MCU
Philips 80C51RD + CPU. 80C51RD+

Windows

,  Projectl, uVision2

CPU.

% imian? User's Guide
0 Tools Usar's Guide

g Fleimase Males

& Visian? Getting Starad
- C51 Usar's Guide

- A201AAET Lisar's Guide

|

@ 4dd on deisbacks
- Pragrammer's Guide 4 insmct

, uMision2
Description s

58
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b

CPU, Books CPU
Keil o

File-New 0
*C , uVision2 C
MAIN.C.

(B HPsiecilimie M0
o
#includs (ragSiF.ho = special Ffunction reglsters for BESIRDY deuice =)
JSARRAHARKRAHARARA |
/= maln program u)f
S e
void wadn [vead] /= execution starts here =
unoigned ohar i;
while (1} [ S an esbedded application neuer elops o
For [1i = 8uxB1;: 0 <= GmBB:; 1 <<= 0) [
Pl = i: S Write new valus to @1 .1
|
1
]
el o |
) . uVision2
. ) Project — Files
Add Files

MAIN.C.
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o |

= Targqel 1
S e
e = I T O
Opfians for Group 'Saurce Group 1'

Remava Group 'Saurce Graup 1' and ifs Flas

" e [T TG ]

STARTUPAS1 8051CPU

o ,Philips 8051RD+

CPU
Targets, Groups, Files:--
) Add Filesto Group--+

8051 CPU
xdata RAM
STARTUPAS1
. Project —
System Files .
STARTUPAS51 .

60
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B4 Source Group 1
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C51

Keil 8051

b

b

Global Register Optimization o

°

, C
uVision2  Build C

, input  output

Options for Target —

b

C51

With Global Register Optimization Without Global Register Optimization

main () {
unsigned char i
unsigned char &
white (1)
i = input {);
200001«
LCALL input
;- '"1' as=igned to 'RE' -
Mo R& , ART
der
a = input
200008
LCALL input
;- 'a' as=zigned to 'RT' -
Mo RE,ART
output fa),

LOALL _output
4 while (i},
DJINE R6, 120006

4
SJMP » 0001

/
RET

S gat number of values

20001 &
LCALL
Mo
Mo
Mo

A gt inpud value

PCO00E
LCALL
Mo
Mo
MOV

M cutput value
LCALL

1rput
DFTE, #1
A,R7T
@DPTR,A

rd

irput
DFTR, #a
A,RT
GDFTR, &

_output

S dacrament valies %

SJMP

RET

LOETR, #1
A, @DPTR
A
@DFTR, A
10006

?C0001

Code Size: 18 Bytes Code Size: 30 Bytes
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(
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CPU uVision2 DLL .
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) o ) alarm_control
0xC000 . ALMCTRL.C

struct alarm_st {
unsigned int alarm_number;
unsigned char enable flag;
unsigned int time_delay;
unsigned char status;

¥

struct alarm_st xdata alarm_control;

C51 ALMCTRL.C , xdata
. alarm_control ?XD?ALMCTRL . Options for Target — L51
L ocate , uVision2 o , /
?XD?ALMCTRL xdata 0xC000 .

Ch1 _at_ 0
"Cb1 User's Guide"
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