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    Keil C51éêë Keil Softwareìí�î. 51"Vïð'() Cçñ*+,-"

#�H�Jòó�CçñôBC�õ12Èõ�öÈõ�÷øÈ���Ú.«ù�ú

ûüýüE�Eþ�Jçñ��DE C�,-�0������

    Keil C51 *+	
��.¯�{IBC
�.ef,-ÄÅ45�� Windows

����Ó�[.����[���JK��f.�JÏÐ��C0�� Keil C51

�f.TUÏÐ��°à����{çè�f.�JÏÐ�� �ðü¸!�ô,

-�u*+"�C0#�$çñ.«ù�

��%&G' Keil C51,-"#?@ABCIDE�

 &! Keil C51'()*+,-"#./012

    C51 456./012�(c(1)
Û�X� uVision H Ishell A)é C51 for 

WindowsI for Dos.ef,-gh(IDE)��*+fJ,õJKõabõÄÅõ-.

//0,-º©�,-12�E IDE­3zX¥J,LJ, Cz�JQR+�4�

A)� C519 A51JKLJK�fTUR+(.OBJ)�TUR+�� LIB5156�f

¯R+�7�*H¯R+�89 L51 ab�~�f�YTUR+(.ABS)�ABS R+

� OH51��fU£. HexR+�*
ÄÅL dScope51z tScope51DE:;QÏÐ

$ÄÅ�7��-.LDE<bYTU=:;ÄÅ�7�*<b>�©ªo?L(

EPROM��

c(1)  C51456/012c

 3! Keil C51456.78
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1. C51 for Dos

ôWindows�<bá;*+6� DOS\C51DOS.exe4��@78TAB��+

C�DD"#Eà4�F:;*�×�(� C:\C51G78TA)=

�� Autoexec.bat���

path=C:\C51\Bin

Set  C51LIB=C:\C51\LIB

Set  C51INC=C:\C51\INC

4�á; Autoexec.bat

2. C51 for Windows.789�:;<=

ôWindows�á;*+6�WIN\Setup.exe�HI�@78TAH C51 for Dos

òJ�KL�^HF'(�78µ C:\C51TA�)�4�M*+6� crackTA�.R

+N� C:\C51\BinTA��

 >! Keil C51456?@ABC9DEFG

1. C51H A51

(1) C51

C51é CçñJKL�XDEOPG=

C51  sourcefile[JKMNOP]

zQ  C51 @ commandfile

X� sourcefileG CQR+(.C)��y.JKMNOP+f C51JKL.�@B

C�6M C51¤�R+ C.LST�.OBJ�.II.SRCR+.MN�QR+(.C).MN/�

%� w@A.50G'�

û CommandfileG�0abMNR+Xnð6R=.CQR+9?JKMNOP�

¥S�T�.§m�,-12�U|VW.XYO��¥ZµEMNOP[�.\

æ� 

(2) A51

A51é�JçñJKL�DEOPG=
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A51 sourcefile[JKMNOP]

z    A51  @ commandfile

X� sourcefileG�JQR+(.asmz.a51)�ûJKMNOP.DEHX¥�J(ASM

çñS]��^_X`�Jçñab�

CommandfileJ C51�. CommandfileS]�¥D A51DEI��Oc�

2. L51I BL51

(1) L51

    L51é Keil C51*+6	
.ab/�~L�XBCéMJK�f. OBJR+H

¯R+ab�~�f�YTUR+(.ABS)�XDEOPG=

        L51   TUR+VW[¯R+VW] [to outputfile] [abMNOP]

z      L51   @Commandfile

Q©ª.�0s�A)9 C51H A51JK��f�0 OBJR+�ab"�Kd

R+�VµTUR+VW���G¤�R+�(efgH¯R+(.LiB)òab�h¯

R+7iFVôX��outputfile G¤R+§�jk"G �s�§��lG.ABS�

abMNOP	
mab�~".
�MNBC�CommandfileGabMNR+�X

50nðé6RmTUR+VW�¯R+VW9¤�R+õabMNdP�*nÏ

 �opq.rt��µTUs�¯R+��st 1 0�úû 2 oOP[���

K0R+§m7��DEQu:O��

(2) Bl51

    BL51 7é C51 *+6.ab/�~L�X5� L51 .
�BC�vÓ¥f5�

*� 3�w)��= 

    a. �*ab�~�µ 64kBytes.©ª�

    b. 5�ÏÐq9q��BC(CodeBanking & Bank Switching)

    c. �Eµ RTX51×�"#

    RTX51 é�0x"�yz×�"#�¥�xm{#.J©st�|}siE

main( )�{�'()"#*+~ RTOS -jé�o�ù�Ko�ùYµ 186 I 386



10

9 68K"V CPU�G�ÚIiF�Y 8051ú CPU[GF'�©ª12/�s��

��RTX51�EÚ�s����X³��*+ PK51*+6|}s6R RTX51Full�

û���0 RTX51TINY�­. RTOS�RTX51 TINYZEµ�Ó@ RAM.'()

"#�úû�E����ô­R�s�G'�Bank switching��úDE�k7s�

G'�

3. DScope51�Tscope519Monitor51

(1) dScope51

    dScope51é�0Q$ÄÅLIs�L�¥�*ÄÅ� C51JKLõA51�JLõ

PL/M-51JKL9 ASM�51�JL��.©ª�¥sgTU=Âfor windows7��

þ mon51 bTU=Ã��C:;*+s���XBC
���s� CPU9XÓÔL

+�(n@_`�Ó@ I/O9�"L/�CY��t*+BC:;���Å� 

XDEOPG=

        DS51[debugfile][INIT(initfile)]

X� debugfile é�0 Hex rt. 8051 R+�B�ÄÅ.R+XG��.��

ô:� dScope51�E loaddP8��

    InitfileG�0ØD¬R+�¥ô¢  dScope51��ô debugfile8��8��8

��d dScope.ØD¬^{9àEÄÅ�{/���é�0 dScope.iniR+(for dos)

.nð=

  Load ..\..\ds51\8051.iof

  Map 0,0xffff

dScope51 for Windowsh<bE�U:��4�E load8��ÄR+�

(2) tScope51

H dScope51sJ.é Scope51iF�TU=�T�¥�*�þ�oOt��T

U=�(1) �þ EMul51ôÎ-.L�tScope51G�-.L£Õm�0 ¡abR+

EMUL51.IOT���OPiF]æ�-.L�(2) �þ Monitov51�M©ª�KoO

Pé�;.�tScope51G��Monitor51³���MON51.IOTab©ª�DE"�
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�þ_`9�M©ª�ÄÅTU=�

XDEOPG=

    TS51[INIT(file_name.ini)]

X� file_name.iniG�0ØD¬R+�

:� TS51��iF8� IOTR+��E.�MON51.IOT9 EMUL51.IOT�o�

(8�MON51.IOT=

    Load.C:\C51\TS51\MON51.IOT  CPUTYPE(80517)

��.é tScope51�� for Dos.�­�

(3) Monitor 51

    Monitor51é�0�M©ª�þ PC)._`HTU=:;���Monitor×�g

[MON51z dScope51 for Windows,��@AMYMonitor51�[G%&.G'�

4. Ishell9 uVision

(1) Ishell for Dos

Ké�0 for Dos. IDE�<bôdP;l� Ishell�h:��gh�¥DEF'

Oc�XdP;H DOSdP;5�JL.BC�Y's�. Project<b��':;

JKab�Y�s�. project�h�þ��¸�BAT R+:;JKab�4��þ

�'MN� dScope51z tScope51Y©ª:;ÄÅ�úGé for dos.�s��%&

G'�

(2) uVision for Windows

    uVision for Windowsé�0U£.Windows�E©ª�¥é C51.�0ef*

+,-���5�QÏÐJ,õproject ¸õef. make/BC�¥.1)��¡

I�×�Oc�é,-Q.¢��50]^9DE� w@A�

���������	
� ������

 �! Keil C51JKL.MNOP

  C51JKL.MNOPAG3S=QR+MNS�TUR+MNS9VWMNS�

1. QR+MNS
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    NOEXTEND=C51QR+s£¤DE ANSI CijBC�

    DEFINE(DF)=�¥¦�¸(ô C51dP;)�

2. TUR+(Object)MNS=

 COMPACT LARGE SMALL �JKst

 DEBUG(DB) 6§ÄÅ�¨�*
-.Lz dSCope51DE�

 NOAMAKE(NOAM)  ©t AutoMake�¨ªA

 NOREGPARMS  ©tE´oL{�^{

 OBJECTEXTEND(OE)  ObjectR+6§«�xySu�¨

 OPTIMIZE(OT)  O�«¬$)

 REGFILE(RF)  O��0´oLDE.R+*
/0«¬E

 REGISTERBANK(RB)  O��0
�Y´oL��.´oLp§

 SRC  s�fTUR+��f�JQR+

X¥M+sàE�

3. VWR+(listing)MNS=

 CODE(CD)=~VWR+���JVW

 LISTINCLUDE(LC)=ÚÛ indudeR+

 SYMBOLS(SB)=VWR+6Rs�n
�ÊË.VW

 WARNINGLEVEL(WL)=�@¹¬­®$)

 &! dScope51.DE

1. dScope51 for Dos

¯.�� dScope515�*�wÈ= 

°�$çñÚÛst

°efZ+ghs�

°'¼z¹GO”±;st

°orLõ´oL9xy��

°WatchWãt�Ü
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°�{H�ËBC

���50��ô:� dScope51 for Dos ���(²x#�%BC�dScope51

³E�´�'rtIÁ`ÚÛMN�µ� languageõserialõexeõregister>0Á`�

X� exeGdP;Á`�languageG©ªÁ`�serialG_`Á�registerG´oLÁ�

(1) �$çñÚÛst

'¶À�'�.¹View”� �·�.3¸dP¹Highlevel”õ¹Mixed”õ

¹Assembly”A)Y
8�.©ª¹º¹�$®õ¹»æ$®9¹�J$®3oOtÚ

Û�*OcÄÅDE�

(2) efZ+ghs�ÚÛ

À�'�¹Peripheral”?¸CÚÛs�Z+gh.¼¡�X�=

    i/o Port=ÚÛ? I/O`�Ü�Y 8031ûñ SFR�. P1õP2õP3õP0H½¾�

ÜA)V�=

 Interrupt=ÚÛ 50��Q.�`sté¿£¤�«À$/��¼¡� 

    Timer=ÚÛ?�"/�{L.st�ØÙÜ¼¡/�

    int Message=���¨£¤�(G£¤(“>>”�#)�hÁ��Â�"�ÚÛ��

Q�¨�ó(Á��-�"�ÚÛ=

    “interrupt Timer 0 occured”/

    A/D converter=

ÚÛ A/D��L¼¡�"�h	Û¹�®�

    Serial=_`�¨ÚÛ�6R_`stõÃw�/

    Other=X¥L+�(G 8031hÚÛ¹ �®

(3) '¼z¹Go”±;

¹F8”'¼±;�¹F5”�Ä±;����z�À�'� Trace'¼±; CPU�.

Go�Ä±;�

(4) orL´oL9xy��

Ó@orL ¸MAP�'=�^(set)õnÅ(reset)õÚÛ(Display)�¸�Eor
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ß��

�� CodeÏÐ=ASMdP

orLÚÛdP=D  S)G(XõDõIõBõC)

��orLdP=E  �*�²odP EBõECõEIõELõEFõEP

��{|SuÚÛ=Object dPÆE*ÚÛ12z{ä.nð�DDvdP���

C51JKLiF� DB9 OBJECTEXTEND�¸�

Ç�JdP=U

(5) “Watch”Wãt�Ü

ô View�'.¹Watch”�·��><=X�6R�¥Watch Point(Define)õÈ

ÉWatch Point(remove,kill all)�9V �Ê�<�

7�EWSõWK/dPÏË���50�¹Wãt®Su=

dScope51�ÌH��� 160WtchPointWãt�ÚÛµWatch Window���Wã

t�*éF'xy�7�é��{|Su(12õ{äIO~12.O�/��(=

    >WS  *ptime

    >WS  ptimeÍhour

    >WS  some_record[o]�analog//

(6) kµ.IOFR+

¢  DS51 �iF8�.IOF R+ÎCD CPU 9 Peripheral ?<8�E�K0�

{.DEéÏ| 8051"V CPU.sJw��8� 8051? CPUZ+�Õs�Ð R

+�ó( 8031CPU�iF load DS51TA�. 8051.IOF�

2. dScope for Windows

  dScope for windows5� dScope for dos.�@BC�vÓ�¥f5�*��Ú

.«�=

 (1) U£.Windows���×��ðü�F'Æ

 (2) àE×��EYÑÒ�û° Dos.;dPOtÆ

 (3) Á`ÓQ����=orLÁ`õÑÒ�AÉõá;¼¡AÉÁ`��
mÄ
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ÅBCÆ

úG dScope for WindowsBC
��50×�ô �Ô%&G'�

 3! Monitor519XDE

1. Monitor51YZ+.[\

    (1) Z+"#G 51"V CPUÆ

    (2) � 5KÓ@©ªorL(Õ O��,Ù)�oÖMonitor51©ªÆ

    (3) 256Bytes.Ó@{|orL*9 5K.×Ø¶·p�vÓ�Ó@{|orL

iFÙÚðÛ
��E©ªÏÐ9{|�Ü
�Ó@{|orLiFGÝÞßàá

orL�BC�â�� XDATAH Codeß��

    (4) �0�"L�GÃw�-�L
_`DEÆ

    (5) 6 Bytes.ßãÝÞ�

2. Mon51.DE

    Mon51.DEäå�3oOt= 

    (1) Dos;dPOt

BÀE installYMON51:;]^�4�EMON51:�Monitor¼¡�¢E?

odPYMonitor51:;ÄÅ�

    (2) tScope51Ot

¢  tScope518� TS51TA�.MON51.IOTÐ R+�HTU=���

    (3) dScope51 for WindowsOt

ô� CPUÐ R+"��¹MON51.dll”�hæçTU=�:�MON51¼¡�

3. MON51.]^

    (1) MON51 for Dos.]^

á; install R+(ô MON51 TA�)�sJ.^{�*]^sJ.Z+gh�

INSTALL Serialtype [xdstastart[codestart[bank][PROMCHECK]]]�50���MON51

èéR+zDEêë�

    (2) MON51 for Windows.]^
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ô¢E MON51.dll "��D�"#V æçTU=ab�(]^sY�hì�

¹Configuration”YÑÒ��^ PC_`�Ãw�/�+C'¶¹apply”���

4. _`abc=

í-îïða�RTSõCTS<a�DSRõDTR<a�50½¾ñV^__`Ób�

5. MON51dP9DE

%&.MON51dP�^òèé�

 >! ef,-gh(IDE).DE

1. Ishell for Dos.DE

:� Ishell�����0Á`=�0éR+Á`��0é DosdP;Á`�Á`

�Oé�´t.dP�'�X�. FilesMNR+Á`.Úó�

DE Ishell� �¼�é]^"#�B[ýX�0R+.��H56=

(1) Ishell.CFGR+

ô�0 project���0 Ishell.CFG�X�oÖ�¹Option�'I Setup�'�.

@A�¨ÆBell enabledõMonochrome enabledõEditor SelectedõCRT Linesõtarget 

enviromentõname of user editõAutomatic load for configuration enabledõfile window 

enabledõfile specification for file windowõtranslate command line controlsõproject name

/�

Yô0 project �iF�^*��¨�4�oõ¹setup”..¹save”�KLÎ�

Et,Ù��4��

(2) IShell.colR+

Y IDEö÷�^�(s� ��*jøGÀ�

(3) CDFR+

�R+~µ BIN TA��ô�R+�¥�äÓ@�{456�B�¥Ó@gh

( 8051.CDF�USER.CDF/�,-Q��� CDFR+�
VWDE�}µ CDFR

+nð�ç��� 8051.CDFB�ùú��:.CDFR+é Ishell"#.ûü
ô�s

J. CDFR+�D­ IDEZEµsJ.JKõab"#�B­ IDE�sýZµ C51�
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��þ�þ Automake45=

     C51. Automakeé�0 project ¸L�ô 8051 456�* OBJECTR+�

t��m�0 project .�¨�AutoMake EKd�¨�:; project  ¸���ê4

6��0 project�Automake��f�0Ê. OBJECT�AutoMake�EvR+�JK

�d��þ.R+�

    Automake �� C51õA51õL51/BL51õC166õA166õL166 /JKabL��

�À�'�. AutomakeBá;­45�

    Ishell for DosDEó[pq���DE uVision for windows�

2. uVision for windows.DE

    uVision é�0U£. windows �E©ª�XJKBCõR+�¸BCõproject

�¸BCõÁ`BC*945½EBC(( A51õC51õPL/M41õBL51 dScope/)/

�[ Ishell for Dos[
���

    uVision³E BL51�abL�úG BL51ïð L51�
*��Cô Dos�4�.

project��*� uVision�:;abÄÅ�

    uVision³E dScope for windows�ÄÅL��ÄÅL��MON519"#s��

oOt�BC[ for DOS[
�IE�ÄÅBC
��

�:=

(1) Option �'�.?<[�DE�X� A51õC51õPL/M51õBL51 �¥?R+


DE.JKõabMNOP�dScope �¥�0 dScope ØÙ¬R+�Make hé�¥

�0 makeR+�

(2) :�ÄÅéô RUN�'�á; dScope�

(3) project�6RÊ6õ	,õ��õ�ÊõJKõab/ poject�¸�50DE�

^_��.���

���������	
��� �!" 	

��¸!��E C51YU£ ANSIC.ijéýX C51.kl���úG��{

ijBC�é<b�Y 8051"V CPUZ+.��â�*� 8S= 
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°8051orSu9orpq

°orst

°orLSuv�

°xySuv�

°~xyH~��

°w
BC´oL(SFR)

°C51O�

°�{�È

50��(�(8031Gjø CPU)�

 �! Keil C51ijklm

C51 V4.0�­�*�ijklm(µ 190)=

_at_         idata      sfr16      alien    interrupt     small

bdata        large      _task_     Code    bit          pdata

using        reentrant xdata      compact  sbit          data   sfr

 &! nopq(Memory Areas)=

1. Pragram Area=

� Code�����ã 64kBytes.©ªorL

2. Internal Data Memory:

n@{|orL�E*�klm��=

    data=<b��p�Gn@ RAM.� 128m!    00H
7FH

    idata=�b��p�6R/0n@ RAMp       00H
FFH

    bdata=�~��p�            20H
2FH

3. External Data Memory

Ó@ RAM�DE����*�klmU�=

    xdata=�O��ã 64KB.Ó@<b��p����Ô 0000H
0FFFFH

    pdata=C�� 1�(25bBytes).Ó@ RAM�À[Eµ� st(Compact Model)�

4. Speciac Function Register Memory
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    8051	
 128Bytes. SFR��p�Kpq�~��õm!��zm���E*

MN�"Lõ�{Lõ_`õI/O9X¥@+���*�²oklm��=

    sfr=m!�� ó( sfr P0=0x80;G PO`��G 80H�¹�®� H
FFH��

.à{�

    sfr16=m���( sfr16  T2=0xcc;O� Timer2`�� T2L=0xcc T2H=0xCD

    sbit=~���( sbit EA=0xAF;O� 0xAF~G EA�B��£¤

f�*�(��¥OP=

    sbit   0V=PSW^2Æ(�¥ 0VG PSW. 2~)

    sbit   0V�0XDO^2Æ(J�)

z bit  0V-�0xD2(J�)�

 3! orst

orst��mS���O�orSu.xy��{^{/.jøorpq�

µ3o=

1. Smallst


�jøxy^{�8�n@ RAM�«�é��Ä���j�éß�����

ZEµ�©ª�

2. Compactst


�jøxy�~µÓ@RAMp.��(256Bytes)�50�����P2`O��

ô STARTUP.A51 R+����7�E pdataO��«�éß�[ Small G��Ä�

[ Small��[ large[��é�o��¼¡�

3. largest


�jøxy�Öô�ã 64KB.Ó@ RAMp�«�éß����oxy��

j�éÄ�[��

	Û=orstô C51JKL�<��@�

 >! orSuv�

xyz^{.orSu��orstO�jøSu�7��klm<bv�O



20

��?SuA)E=code,data,idata,xdata,pdata����=

data uar1

char code array[ ]�¹hello!”;

unsigned char xdata arr[10][4][4]Æ

 w! xyz{|Su

    C51	
*�²oij{|Su=

    bit ~xyÜG 0z 1

    sbit Õm!��¥.~xy  0z 1

    sfr  sfrm!��  0
255

    sfr16  sfrm��  0
65535

Xã{|Su(=char,enum,short,int,long,float/H ANSI CòJ�

 }! ~xyHv�

1. bituxy

    bituxy�ExySu��{v�õ�{ !Ü/�o?µn@ RAM20H
2FH�

�:=

(1) E"pragma disable���{IE¹usign”O�.�{�sC ! bitÜ�

(2) �0 bitxysCv�GO��( bit *ptrÆé#$.

(3) sC� bit{ä(=bit arr[5]Æ#$�

2. �~��p�� 20H�2FH

��(��¥=

int bdata iÆ

char bdata arr[3]�

4�=

sbit  bito�in0Æsbit bit15=I^15Æ

sbit arr07=arr[0]^7Æsbit arr15=arr[i]^7Æ

 �! Keil C51O�



21

  C51����O�(Generic Pointer)IorLO�(Memory_Specific Pointer).

1. ��O�

��O�.v�IDE�HU£ CòJ�sþJ"f�*��O�.orSu�

�(=

    long * state;G�0O~ longu/{.O��û state­3hÏorstoÖ�

    char * xdata ptrÆptrG�0O~ char{|.O��û ptr­3ÖµÓ@ RAMp�

*�. long,char/O�O~.{|�oÖµy²orL��

��O�­3E 30m!oÖ�A)GorLSu��~%&��~%&y�

2. orLO�

ÖµorL.O���"BO�mo?Su��(=

    char data * str;strO~ datap� charu{|

    int xdata * pow; powO~Ó@ RAM. intu/{�

KoO�oÖ"��g�0m!z 20m!�Úm�úG�goÖ%&y� 

3. O���

BO�ô��oSu���¬=

°ÁÖµorL.O��G�0x^{�'g[��O�.�{"�O�V 

�¬�

°(es��Ó@�{»��ÖµorL.O�V �¬G��O��(â#

$�úû�E¹"include”��
��{»��

°�*
;�xO�Su�

 �! Keil C51�{

    C51�{v�Y ANSI C�mij�506R=

1. ���{v�=

��v�OP(�=

void serial_ISR () interrupt 4 [using 1]

{

/* ISR */



22

}

G	�ÏÐ.ð#C)�ôSE�.���`��f iretçè��¥SE�.���

/* define not used interrupt, so generate "IRET" in their entrance */

void extern0_ISR() interrupt 0{}    /* not used */

void timer0_ISR () interrupt 1{}    /* not used */

void extern1_ISR() interrupt 2{}    /* not used */

void timer1_ISR () interrupt 3{}    /* not used */

void serial_ISR () interrupt 4{}    /* not used */

2. �Eor4�p

3. ��Eor4�p� using xv������

4. O�orst

� small compact 9 large����(=

void fun1(void) small {  }

	Û=small ��.�{n@xy�@DEn@ RAM�kl.9àÈ.*".

�O�*KLv��*	�á;Ä��

5. #pragma disable

ô�{�v���Y�0�{�����{ÄEþ©�Ms�+���

6. ��z����{O�

ôÀ©ªI�����ÄE.�{�ðü���,�úG 51I PCsJ�PCD

EÝÞ{�^{�Ü-¡xy*Ó.n@xy�ôÝÞ�Æû 51��DE´oL{

�^{�n@xy��ô RAM���{��"�./�ÌÄE.{|��*E*�

�oOP!��{��=

aõôò�.�{�DE�%¹#pragma disable”v��B�£¤À©ªz����Ä

E��{Æ

bõM��{��G���.�(�=

void func(param...) reentrant;
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KeilC51JK�M�f�0���xyÝÞ�4���*s��þÝÞ{�xy.O

P�

�µ������{�À©ªI��ÄE�
*�à��DEHÀ©ªsJ. R

´oLä�

�Ó�Y����{�ôò�.�{����,k¹#pragma noaregs”�*©t

JKLDE�Y´oL�����fsÏ0µ´oLä.ÏÐ�

7. O� PL/M�51�{

� alienO��

�#�������	
� $%&'

­Ô12*�nð=

°�Y����

°CH�J.b`

°C51*+6�.�ER+

°¦§��H©ª«¬

 �! �Y����

    C51	
m3o���Y��.OP=

1. �Y�=

ô©ª��E¹"include<absacc.h>”B�DEX��¥.�����Y���6R=

CBYTEõXBYTEõPWORDõDBYTEõCWORD õXWORDõPBYTEõDWORD

50DE���� absacc.hcù

�(=

rval=CBYTE[0x0002];O~©ªo?L. 0002h��

rval=XWORD   [0x0002];O~Ó RAM. 0004h��

2. _at_klm

<bô{|�¥���_at_ constB���é�:=

(1)�YxysC+ØD¬Æ
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(2)bitu�{9xysCE_at_O��

�(=

idata struct link list _at_ 0x40;O� list12Õ 40h,Ù�

xdata char text[25b] _at_0xE000ÆO� text{äÕ 0E000H,Ù

	Û=(eÓ@�Yxyé I/O3`/�V;x¬{|�g[DE volatileklm:

;4%��^_ absacc.h�

3. ab�~MN

vPé�EabMNOP code xdata pdata \data bdataY¹¦®��:;�([O�5

50xy���h��6�È�s�%&12�

 &! Keil C51H�J.b`

1. s�nb`

OPéE"pragmaçè5012é=

#pragma asm

�J;

#pragma endasm

KoOPx7é�þ asmH ndasm­8 C51JKL��;sEJKG�J;�

úûôJKMNOP�� SRC*MNMKdsEJK.;o�X��

2. s��b`

    Cs�H�Js�.b`[F'�A)E C51H A51YQR+:;JK�4�

E L51M objR+abB��kl�,ôµ C�{H�J�{��.^{{��,�

C51���o^{{�OP�

(1) �þ´oL{��{^{

H��C� 30^{�þ´oL{��9:(�W=

^{{T

Char Int long,float
��O�

1 R7 R6 & R7 R4
R7 R1
R3
2 R5 R4 & R5 R4
R7 R1
R3
3 R3 R2 & R3 R1
R3

(2) �þT�orp{�(fixed memory)
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KoOPM bitu^{{'�0or¦�=

;function_name?BIT

MX¥Su^{�{'��.¦=;function_name?BYTE,Ü¹º¦�<ªoÖ�

}µK0T�orp­3ô²��h�orst=>�

(3) �{. !Ü

�{ !Ü�:Öµ´oL���(�9:=

Return type Registev
��

Bit
U?~ �50U?~ !

char/unsigned char 
    1_byteO�

   R7
'm!� R7 !

int/unsigned int 
    2_byteO�

  R6 & R7
@m!� R6I R7 !,MSBô R6

long&unsigned long R4
R7 MSBô R4,  LSBô R7
Float R4
R7 32Bit IEEErt
��O� R1
R3 orSuô R3 �~ R2 � R1

(4) SRCMN

�MNOPM CR+JK�f�JR+(.SRC)���JR+��§���f�J.ASM

R+��E A51:;JK�

 3! Keil C51*+6�.�ER+

ô C51\LiBTA��²0 CQR+�K²0 CQR+�°à�[.�E�Y¥

AB;�����*EôVW.³E"#��

1.  ¡noA]

    init_mem.C=vR+éØÙ¬ ¡nop.©ªQÏÐ�¥�*O� ¡no.

~^9�����DEm init_mem( )Î�*Ä!X¥�{�C( malloc calloc,realloc

/�

    calloc.c=vR+é'{äA]no.QÏÐ�¥�*O�'~{|Su9�'

D{T�

    malloc.c=vR+é malloc.QÏÐ�A]�¦T���.no�

    realloc.c=vR+é realloc.cQÏÐ�XBCéÄ/Á�A] ¡no.���

2. C51¢ R+ STARTUP.A51
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¢ R+ STARTUP.A51 �6§TU=¢ ÏÐ��ôô0 project ���K0

R+��[�~�h�R+�B±;�XBC6R=

°�¥n@ RAM��õÓ@ RAM��õ���ÝÞ~^

°EÉn@õÓ@zQ*v�G'D.Ó@orL

°¹orstØD¬��ÝÞ9ÝÞO�

°ØÙ¬ 8051Z+ÝÞO�

°~ main( )�{î	

,-12���*�{|ÕûY"#ØÙ¬

à{§ :¥

IDATALEN       �En@ RAMF�

XDATA START    O��EÓ@ RAM8Ù��

XDATALEN       �EÓ@ RAMF�

IBPSTACK        é¿�st��ÝÞO�gØÙ¬U?�1Gg[�jøG 0

IBPSTACKTOP    O��st��ÝÞG@��

XBPSTACK       é¿�st��ÝÞO�gØÙ¬U?�jøG 0

XBPSTACKTOP    O��st��ÝÞG@��

PBPSTACK        é¿ Compact��ÝÞO��gØÙ¬U?�jøG 0

PBPSTACKTOP    O� Compactst��ÝÞG@��

PPAGEENABLE    P2ØÙ¬£¤,k

PPAGE           O� P2Ü

PDATASTART      �EÓ@ RAM�¢�

PDATALEN        �EÓ@ RAM�F�

	Û=(e[ØÙ¬ P2�G� st�3���iF=PPAGEENAGLE�1�PPAGE

G P2Ü��(O�5� 1000H�10FFH�h PPAGE�10H�ûÜab"iF(�=

L51<input modules> PDATA(1080H)�X� 1080Hé 1000H�10FFH�.y�0Ü�

*�é STARTUP.A51ÏÐ(��H÷é9à�Cg[��.�O=

;------------------------------------------------------------------------------
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;  This file is part of the C51 Compiler package

;  Copyright KEIL ELEKTRONIK GmbH 1990

;------------------------------------------------------------------------------

;  STARTUP.A51:  This code is executed after processor reset.

;

;  To translate this file use A51 with the following invocation:

;

;     A51 STARTUP.A51

;

;  To link the modified STARTUP.OBJ file to your application use the following

;  L51 invocation:

;

;     L51 <your object file list>, STARTUP.OBJ <controls>

;

;------------------------------------------------------------------------------

;

;  User-defined Power-On Initialization of Memory

;

;  With the following EQU statements the initialization of memory

;  at processor reset can be defined:

;

;                    ; the absolute start-address of IDATA memory is always 0

IDATALEN EQU         80H    ; the length of IDATA memory in bytes.

;

XDATASTART           EQU    0H   ; the absolute start-address of XDATA 

memory

XDATALEN EQU         0H     ; the length of XDATA memory in bytes.
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;

PDATASTART           EQU    0H   ; the absolute start-address of PDATA 

memory

PDATALEN EQU         0H     ; the length of PDATA memory in bytes.

;

;  Notes:  The IDATA space overlaps physically the DATA and BIT areas of the

;          8051 CPU. At minimum the memory space occupied from the C51 

;          run-time routines must be set to zero.

;------------------------------------------------------------------------------

;

;  Reentrant Stack Initilization

;

;  The following EQU statements define the stack pointer for reentrant

;  functions and initialized it:

;

;  Stack Space for reentrant functions in the SMALL model.

IBPSTACK EQU         0 ; set to 1 if small reentrant is used.

IBPSTACKTOP          EQU    0FFH+1   ; set top of stack to highest location+1.

;

;  Stack Space for reentrant functions in the LARGE model.  

XBPSTACK EQU         0 ; set to 1 if large reentrant is used.

XBPSTACKTOP          EQU    0FFFFH+1; set top of stack to highest location+1.

;

;  Stack Space for reentrant functions in the COMPACT model.     

PBPSTACK EQU         0 ; set to 1 if compact reentrant is used.

PBPSTACKTOP          EQU    0FFFFH+1; set top of stack to highest location+1.

;
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;------------------------------------------------------------------------------

;

;  Page Definition for Using the Compact Model with 64 KByte xdata RAM

;

;  The following EQU statements define the xdata page used for pdata

;  variables. The EQU PPAGE must conform with the PPAGE control used

;  in the linker invocation.

;

PPAGEENABLE          EQU    0    ; set to 1 if pdata object are used.

PPAGE                EQU    0    ; define PPAGE number.

;

;------------------------------------------------------------------------------

3. U£¤�¤�R+

putchar.c

putchar.cé�0�$mÊ¤��©�,-12�����E�VW.Z+"#���

(~ CLDz LEN¤�mÊ�

jø=putchar.c é~_`¤��0mÊ XON|XOFF éºMU?��;Ê¹\*n”V 

�¬G!I/�;¹\r\n”�

getkey.c

getkey�{é�0�$mÊ¤��©��©ª�E�VWZ+"#�(JKlõ¤�

��jø"�þ_`¤�mÊ�

4. X¥R+

f6RYWatch-Dog�LwBC. INIT.A51�{*9Y 8×C751ZE.�{�

�^_QÏÐ�

 >! ¦§¨�H©ª«¬

1. ¦§¨�(Segment Naming Conventions)
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     C51JKL�f.TUR+oÖµ¤�¦��Kd¦éÏÐß�z{|ß�.

�d'D��0¦�*é���~.�7�*é�Y¦�ô�0���~.¦��

�0SuI§m�C51¦§�*�9�= 

ô0¦§6R�lHs�§�@A��lWÛorSu�s�§hé+JK.

s�.§m��(=

;CO;main1  =WÛ main1s��.ÏÐ¦�.à{@A

;PR;function1;module W modules���{ function1.�±;¦�509�^

òêë�

2. ©ª«¬

    C51JKLé�05�«¬BC.JKL�¥µ	
}$«¬BC����fT

UÏÐ.H���(ÏÐHk�á;Ä�H�)�50}$«¬.nð�^_èé�

ô C51�	
*�JKMNOPMNÏÐ«¬=

OPTIMIZE(SJXE)=My³E�©ª�D©ªÏÐNk�

NOAREGS=sDE�Y´oL���©ªÏÐH´oL¦L��

NOREGPARMS=^{{�¯éô6@{|¦x#�©ªÏÐH��­ C51ïð�

OPTIMIZE(SIZE)AK OPTIMIZE(speed) 	 
 6 $ « ¬ B C � j ø G =

OPTIMIZE(6,SPEED)�

�)�������	
� *+,-.

    C51
�BC9X���.�[0#��ôµX��.�<bÄE.¯�{��

DE¯�{D©ªÏÐF'�12EO�üµÄÅI÷ø���G' C51 .¯�{

"#�

 �! ­®¯�{(intrinsic routines)I°­®±¯�{

    C51 	
.­®�{éOJK"<bMT�.ÏÐP�Á�;�ûséE

ACALLI LCALLçè�x#�KL���	
m�{��.���û°­®�{

hiF� ACALL9 LCALLÄE�

C51.­®¯�{�� 90�{TQk���°à�E�V(�=
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_crol_,_cror_=M charuxyRg~S(T)& O�~{� !

_iror_,_irol_=M intuxyRg~S(T)& O�~{� !

_lrol_,_lror_=M longuxyRg~S(T)& O�~{� !

_nop_= òÁµP� NOP

_testbit_= òÁµ JBC bitvar�Å�~xy�U�J"EÉ�

_chkfloat_= �Å� !Q�{¼¡� 

DE"�iF6§#inclucle  <intrins.h>�;�

(s�����þ�.¯�{�O°­®¯�{�

 &! ²S�[¯�{

1. ³E´oL includeR+

�( 8031õ8051�G REG51.hX�6Rm
� 8051. SFR9X~�¥���

"#�iF6R­R+�

2. �Y�� includeR+ absacc.h

�R+�xV��¥m²0��*��?orß�.�Y���

3.  ¡noA]�{�~µ stdlib.h�

4. ¶·p�¸�{~µ¹string.h”�

X�6RNWó[& /�{(=

memccpy memchr memcmp memcpy memmove memset

KL�Oc�Y¶·p:;�¸�

5. ¤�¤�º�{�~µ¹stdio.h”�

º�{� 8051._`zEX�¥. I/O`ö>{|�jøG 8051_`�([�

��ó(�G LCDÚÛ���� lib TA�. getkey.c 9 putchar.c QR+�4�ô

¯�Ë�¥AB�� 

 3! Keil C51¯�{»uVW

1. CTYPE.H

    bit  isalnum(char c)Æ
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    bit  isalpha(char c)Æ

    bit  iscntrl(char c)Æ

    bit  isdigit(char c)Æ

    bit  isgraph(char c)Æ

    bit  islower(char c)Æ

    bit  isprint(char c)Æ

    bit  ispunct(char c)Æ

    bit  isspace(char c)Æ

    bit  isupper(char c)Æ

    bit  isxdigit(char c)Æ

    bit  toascii(char c)Æ

    bit  toint(char c)Æ

        char  tolower(char c)Æ

        char  __tolower(char c)Æ

        char  toupper(char c)Æ

  char  __toupper(char c)Æ

2. INTRINS.H

    unsigned char _crol_(unsigned char c,unsigned char b)Æ

    unsigned char _cror_(unsigned char c,unsigned char b)Æ

    unsigned char _chkfloat_(float ual)Æ

    unsigned int _irol_(unsigned int i,unsigned char b)Æ

    unsigned int _iror_(unsigned int i,unsigned char b)Æ

    unsigned long _irol_(unsigned long l,unsigned char b)Æ

    unsigned long _iror_(unsigned long L,unsigned char b)Æ

    void _nop_(void)Æ

    bit _testbit_(bit b)Æ

3. STDIO.H
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   char getchar(void)Æ

   char _getkey(void)Æ

    char *gets(char * string,int len)Æ

    int printf(const char * fmtstr[,argument]…);

    char putchar(char c);

    int puts (const char * string);

    int scanf(const char * fmtstr.[,argument]…)Æ

    int sprintf(char * buffer,const char *fmtstr[;argument])Æ

    int sscanf(char *buffer,const char * fmtstr[,argument]);

    char ungetchar(char c);

    void vprintf (const char *fmtstr,char * argptr);

    void vsprintf(char *buffer,const char * fmtstr,char * argptr)Æ

4. STDLIB.H

    float atof(void * string);

    int atoi(void * string);

    long atol(void * string);

    void * calloc(unsigned int num,unsigned int len);

    void free(void xdata *p)Æ

    void init_mempool(void *data *p,unsigned int size);

void *malloc (unsigned int size);

    int rand(void);

    void *realloc (void xdata *p,unsigned int size);

    void srand (int seed)Æ

5. STRING.H

    void *memccpy (void *dest,void *src,char c,int len);

    void *memchr (void *buf,char c,int len);

  char memcmp(void *buf1,void *buf2,int len);
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    void *memcopy (void *dest,void *SRC,int len);

    void *memmove (void *dest,void *src,int len);

    void *memset (void *buf,char c,int len);

    char *strcat (char *dest,char *src);

    char *strchr (const char *string,char c);

    char strcmp (char *string1,char *string2);

    char *strcpy (char *dest,char *src);

    int strcspn(char *src,char * set);

    int strlen (char *src);

    char *strncat (char 8dest,char *src,int len);

    char strncmp(char *string1,char *string2,int len);

    char strncpy (char *dest,char *src,int len);

    char *strpbrk (char *string,char *set);

    int strpos (const char *string,char c);

    char *strrchr (const char *string,char c);

    char *strrpbrk (char *string,char *set);

    int strrpos (const char *string,char c);

    int strspn(char *string,char *set)Æ

�/�������	
� 0123���4�5

Hello~µ\C51\excmples\Hello\TA�XBCé~_`¤�¹Hello,world”/0©

ª(�=

"pragma DB OE CD

#indule <reg51.h>

#include<stdio.h>

void main(void)

    {

          SCOn=0x50;
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          TMOD=0x20

          TH1=0xf3;

          Tri=1;

      TI=1;

          printf(“Hello,world \n”);

          while(1) {  }

    }

 �! uVision for Windows.DE¼½

(1) file_newÊ6�0 hello.cR+�¤�(�nðz<bETA�QR+�

(2) file_savez45·MR+oõ�

(3) project_new project56�0 project§G hello� �ôX��� hello.c�

K"� projectYé	,¼¡�zE open project	,Yoô. project�

(4) option_C51 compiler���}k6R�< DB OE�

(5) option_dscope Debugger�� hello\DS51.INI

ç� DS51.INI�Xé¿G=

    “load…\…\BIN\8051.DLL

    map 0, 0xffff”

¿h���

(6) ô option_make� makeR+<ª� 

(7) project� Build  project��é¿�çP#$�Z�h�f HEXR+�Z�h�

�QR+���*�@A¼½�

(8) run_dScope debugger:� dScope51�8� helloh�E go<bá;� serialÁ`

��¤��Eàô"#á;�Ì�serialÁ`��#�0¹Hello,world”W�á;�$�

 &! Ishell for DosDE¼½

(1) :� Ishell E Setup editer�@J,L�

4�'¶ EditzE EditdPJ, hello.cQR+�oõ�7�*ô filesÁ`�<b�
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� hello.c�

(2) E cd�� projectTA} helloTA�

(3) ô setup_target�<T� 8051�

(4) ô setup_C51�¤� DB OE�

(5) ô setup_project¤� project§ hello�

(6) ô setup_save�o Ishell.CFGR+�

(7) J,�0 LinkR+ hello.lin��¹hell.obj”�;�

(8) �[U\ô files�'�. Hello.c��'¶¹translate”�(�çP#��¶¹link”�

h HexR+�f�

(9) '¶ Simulate (ô 8051.CDF �� Simulate G dScope h:� dScope ÄÅ<b

¹Go”�� serialÁ`¤�G¹Hello.world”�

(10) (©ª�$��QÏÐ�si� translatez linkm��[�¼ AmakeB��

Z project�6Rst�0R+�ô DOS. Ishell�sCE TranslateJK�û�6�

batR+�<bôdPÁJK�4� linkab�

(fgE Translateh�C�0R+A)JK�4�ab�

�7�������	
� 89:;<

   C51©ªJK�f�JÏÐ.���é�¤�ú]µJ��.�Yµ Keil C51�

À[^*��oú]¾¿=

 �! orst.¾¿

orst��mjøxy.orß��û��?ß�xy.�JÏÐ.pF©

���mÏÐ�.���

�(=�0/�xy i�(Öµno 18Hõ19Hß��h++i.×�JKf>¸çè=

INC  0x19

MOV  A,0x19

JNZ  0x272D

INC  0x18
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0x272D=

û(eÖµÓoß� 0000Hõ0001Hh++i.×�JKf_¸çè=

MOV DPTR�0001

MOVX A�@ DPTR

INC A

MOVX @ DPTR,A

JNz  #5

MOV OPTR,#0000

MOVX A,@DPTR

INC A

MOVX @ DPTR,A

��J��.çèûñ�YÓ@orL.×�[n@orL×�ÏÐ�[����

�f.çèGno.�`*��û©ª���y.Ko×����orstYÏÐ

�.¿m�

úv©ª��.»hé

1õorstÕ small-Compact-largeÏÌ�@�xôéxy���Î� largest�

2õBD�@m large st�Y�dàE.6@.zQ�Öµno�.xy�HIÖ

µno��*My	�©ª.ÏÐ��

 &! ©ª12.¾¿

©ª.12'D6Rs�õ�{//�JL.BC�(e12a���X
b

9.×�õxyõBCs��{/�a��[�12ÈI�ÏÐF'.©ªXÏÐ

�V4�����

vÓ©ª.á;MNçè�7é¾¿ÏÐ�.klú]��(=switch -caseç

è�¤�JKL�c¥AK�°à���Keil C51 7s�Ó�òY[GFü.

Switch-caseçè�JKfU�OP�t�ÏÐ�[���Y[G��. Switch-Case�

h[ÄE�0"#¯�{?C?ICASE:;�¸�°à���
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�( if( ),while( )�/çè7éÏÐòY[�.çè��JK*�ó switch-case

[����

úv6d��QMykE switch-case�Sçè�MN©ª12�*	�ÏÐ��

É*���Ó�X¥ú]7�YÏÐ���¾¿��(=

é¿E´oL{�^{ B NOAREGS�<é¿�

é¿6RÄÅ�¨=B DEBUG�<

é¿6Rij.ÄÅ�¨=B BJECTEXTEND

�>��?@54A��B4C�D�E?4F ����

 �! $%

1. ÀÁ`ÂMainframe WindowÃ

��^X¥?oÄÅÁ`��^��õÆÇ������ß���eR+//Æ

2. ÄÅÁ`ÂDEBUG  WindowÃ

��EX©ª.?oÚÛOt��afá;�'¼á;EX©ª���ôÎ �JÆ

3. dPÁ`ÂCommand WindowÃ

��dP;.¤�Æ

4. ÆÇÁ`ÂWatch WindowÃ

��^
[ÆÇ.xyõWãt/Æ 

5. ´oLÁ`ÂRegiste WindowÃ

ÚÛn@´oL.nð�©ªá;Ì{/Æ

6. _`Á`ÂSerical WindowsÃ

ÚÛ_`bíI-g.{|Æ

7. ÈCAÉÁ`

ÚÛ
[ÆÇ.?©ª¦hE CPU.ß�Æ

8. noÁ`ÂMemory WindowÃ

ÚÛ
�@.no�.{|Æ

9. ÊËÌÍÁ`ÂSymbol Browser WindowÃ
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ÚÛ?oÊË§i�6R³�ÊË�EXV�¥ÊËÂ�{§õxyõUËÃ/Æ

10. ÄEÎÁ`ÂCall�Stack WindowÃ

 ¡ÚÛÁ�±;.©ª¦.�{ÄEk"Æ

11. ÏÐÑÒÁ`

	
Á�s�n?©ª¦�+±;ÏÐ.ó�Æ�

12. ÓÔ�ÕÁ`(peripherals)

�ÚÛ I/O`��"L����_`/ÓÔ�Õ¼¡Æ

 &! dScope for WindowsÖ­×�

1. O�ØÙ¬R+

ô uVision. Option�' dScope Debugger�O� dScope.ØÙ¬R+�E uVision

. RUN¢  dScopeMV �evØÙ¬R+�V ±;X�dPÆ

��é�0����*��Ä��0ÄÅÏÐ.þ©�Ds51.ini=

load 8051.dll

load test

slog>>test.log

xtal=11.0592

define button "go to main","g,main"

ws RevCounter

ws rm.r

g,main

PA RESET

PA serial

PA timer0

2. ÆÇxy

OP 1=dP;

WS expression [, numberbase ] [ LINE ]
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X� numberbaseGÚÛ{N�10Y� 10:N�16Y� 16:N�jøG 16:N�

LINEG';ÚÛ�jøG�;ÚÛ�

OP 2=setup- >Watchpoints�ôYÑÒ�¤�xy

3. ÚÛ RAM.Ü

d i(x,d):8Ù��,jt��

d xy§

4. ÆÇÝÞ

View->Call-stack->Show invocation��*×ØÄEþ©Æ

5. ���¸©ªÄÅ

ô8� 8051.dll��ô dScope.À�'�Mk� Peripherial�X� 40m�'=

I/0 port=Pi3`¼¡

Interrupt=���^

Timer=�"L��¼¡

Serial=_`��¼¡

�^ò�.���\U?~B������

6. ÈCAÉÂPerformance Analyzer=PAÃ

PAE�AÉ�¦ÏÐ±;hE CPU.lAó��¥=

dP;  PA func_name

 3! dScope for WindowsdPR+.JN

dScope ÉmEdP;.Ot:;ÄÅ*Ó�f�M?oÄÅdP�eµ�0Ä

ÅR+��4�ÄE�R+���ã�V �ÅEXQÏÐ.T.�dScope .dP

R+�� C/PL/M.rt�úûJNÄÅdPR+HJN Cçñ©ª�dS]�

1. ��ß�9��ß�Su

(1) ��ß�A¦

dScope	
.H��Eß�G 16M�xV�mA�E*�3¦=
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n n@{|ß�¦Â0X00¦z D¦Ã 

0X00:0X0000~0X00:0XFFFF(YMSC51ûñG 0X00:0X00FF)

o Ó@{|ß�¦Â0X01¦tz X¦Ã 

0X01= 0X0000
 0X01
0XFFFF

p ©ªß�¦Â0XFF¦z C¦Ã

0XFF=0X0000
 0XFF=0XFFFF

(2) ��ß�Su

C=ÏÐß�

D=n@<b��ß�

I= n@�b��ß�

X=Ó@{|ß�

B=~��ß�

P=I/O`

EB=ij.~��ß�ÂMCS251³�Ã

ED=ij.{|ß�ÂMCS251³�Ã

CO=à{ß�ÂMCS251³�Ã

HC=Eà{ß�ÂMCS251³�Ã

2. ày

dScope ��q}:Nõ�:Nõq:Nõ&:Nà{�X�lA)G HõQ(O)õT

Âz�ÃõYÆ

dScopespAày.�õ�>�

(1) /uày

AG/uÂintÃ��ÊË/uÂuint,00rdÃ�F/uÂlongÃ��ÊËF/uÂWlongõ

WordÃ�

(2) r�uày

H ANSI  CòJ�
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(3) mÊ_ày

H ANSI  CòJ

(4) mÊày

AGmÊuÂCharÃI�ÊËmÊuÂUcharÃ�o�

(5) ;Ëà{

OEX©ª�.;Ë�xV�é0��

(6) ~àyÂBitÃ=

0I 1

(7) ��à{

��à{.oS�����à{sJµ;Ëà{�;Ëà{�é�0���û

��{+½E"�xV�én����.{|�

C=ÏÐ��à{�( C=0X0012z 0XFF=0X0012

D=n@<b����à{�( D=0X0068z 0X00= 0X0068

I=n@�¹����à{�( I=0X0010z 0X00= 0X0010

X=Ó@{|ß���à{�( X=0X0028z 0X01= 0X0028

B=~��à{�( B=0X20z B=0X24.0

EB=ij.~��à{ÂMCS251³�Ã�

ED=ij.{|ß���à{ÂMCS251³�Ã

CO=à{ß���à{ÂMCS251³�Ã

HC=Eà{ß���à{ÂMCS251³�Ã

(8) U�Êày

BEXQ©ª�.UËõ�{§/�xV�ÏW5����

(9) EXQ©ª��¥.à{

3. xy

dScope
��.xy§zU�ÊH��� 310mÊäf� �0msG A
Z�

a
z��tÎz�Ë��fmÊ�Gmsõ{mõ�tÎI�Ë�É CPUxyI"
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#xyÓ�dScopes���6xy����¹define”dP�¥.xyG�6xy�

Dscope
��.xyAG*�²oÂxy§ispA�õ�>Ã���Su��=

(1) /uxy

AG/uxyÂintÃõ�ÊË/uxyÂuint/wordÃ�F/uÂLongÃ õ�ÊË

F/uÂUlong/dwordÃ�

(2) r�uxy(float)

H ANSI  CòJ�

(3) mÊuxy L

AGmÊuÂcharÃxyI�ÊËmÊuÂUcharÃ

(4) ~xyÂBitÃ

(5) "#xy

dScope VW�¥m�"Vn@xy�EX�YKdxy:;özö/>×��

�+EXV�¥{
½E�

a.      Cycles (Read Only)

32~xyÂUlongÃ�OÛÁ�©ª±;Yuv.OPwxÂcycleÃ�

b.     Ramsize(R/W)

16~xyÂUintÃ�OÛn@�<b��.{|ß����

c.      Radix(R/N)

8~xyÂUcharÃ���¤�.{N

Radix=0X0A (10:N)�Radix=0X10 (16:N)

d.     �IIP�ÂR/WÃ

8~xyÂUcharÃ�OÛÁ�.���y{T�

e.      z ÂR/WÃ

32 ~xyÂUlongÃ�O� PC Ü��þYX:;>×����x©ª±;.º

©� 

f.       Itrace (R/W)
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8~xyÂUcharÃ���é¿Y©ªá;��:;ªA

    Itrace=1�DCªA×�

    Itrace=0�U­�ªA×�

g.      __Break__(R/W)

8~xyÂUcharÃ  __Break__=1��t©ª.á;

h.      __Mode__I__Frame size__éMCS 251³�.xy�

(6) CPUxy

B R0
R7õAõCÂ~xyÃõBõDPTR 9w
BC´oLxy�YKdxy

��:;öõ>×��

(7) EXQ©ª��¥.xyõ{äõ12/

4. áâÊ

dScope�� ANSI  C.áâÊ�6Râ�áâÊ�{,áâÊ�k"áâÊ�

5. Wãt

*áâÊM dScope
��.àyõxyõ�{/abô�8��2fm dScope

.Wãt�

6. {ä

dScope s��ôdPR+��¥{ä���½EEX©ª�.{ä�½EOt

(J C�

7. 12Iåæ

dScope s��ôdPR+��¥12Iåæ���½EEX©ª�.12Iå

æ�½EOt(J C��([¤�/012zåæ.1e��[EdP¹OBJ”�

8. O�=

s�V�¥O�����EXQ©ª�.O�xy�

9. dScopedPçè

dScope	
m�"VÄÅdP�ôdPR+��dScope���Kdçè9�%

�¥.Wãt�Cçñ.çè�s+����ôdPR+
6§.EXV�¥�{Â°
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EXQ©ª�.�{Ã��� Cçè��EXV�¥�{�JLs��{äõ12õ

åæIO��

(1) ASM

ôÎ�JdP�rt(�=

ASM   C=0Xnnnn ÂzUËÃÆ��P��JOP.��

ASM  �JOP

ASM  �JOP

P�+C��ô debugÁ`n�@¹Assemble->Assemble”+fJK�

(2) Assign

_;`A]OP�rt(�=

Assign channel<unreg>outreg

YMCS51G=Assign  Win<SOIN> Soot

�T�. dScope�­�|	
+/_`Á`BC�

(3) Define

EXV�¥xyOP�rt(�=

Define <Su> <xy§>

Su�G(�
%.xySu�Define OP�¥.xy�CG�6xy��GEX

V�¥�{
½E� 

(4) Display

noÚÛdP�rt(�&= 

D   8Ù���1}��

��(�
%.��à{�U�Êày�

(5) Enter

no��OP�rt(�=

E  Su���Wãt [Wãt 2]�[……]
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Su(�
%���(�
%.��à{�Wãt(�
%��(eé�{§iÂ§

UËõO�xyÃ�hklm EÍEP

(6) Map/Reset map

MapGno¦��OP�Reset mapMno¦�~zjøÜ�

(7) Object

E*½EEXQ©ª�.12ÂåæÃõ{äõrt(�=

ObjWãt [n�]�[Line]

WãtGEXQ©ª�.{ä�12ÂåæÃ§i�Á Linejø"�{Tõ12Âå

æÃ.nð¹ n;¤�Æ(� Line�h';¤��

(8) U

Ç�JdP�rt(�=

    U  [��]

��6R��à {9U�Êày�O�Ç�J.8Ù���

(9) WK

ÆÇ�ÈÉdP�rt(�=

    WK   n1[n2 ]�[……]  ÆÈÉO�.ÆÇ��nGmÊu�/u

à{

    WK   *              ÆÈÉ
�.ÆÇ�

(10) WS

ÆÇ��^dP�rt(�=

WS  Wãt[,n][LINE]

klm LINEoô"�ÆÇ�Wãt';¤�

LINEjø"�ÆÇ�Wãt n;¤��

(11) G

afá;dP�rt(�=

   G  [8Ù��]�[jt��]
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��GU�Êàyz��à{���jø"�Gafá;�

(12) T/P

'¼á;OP�rt(�=

    T/P    n    ÆnO}';á;.¼{�PO'EXÁÄE5�{"�c¥�G

�¼�¸��s:���{á;�

(13) PA

ÈCAÉ×�OP�XA*�²o=

PA

ÚÛÁ�
�^.ÈCAÉ©�¦

PA Kill  *

ÈÉÁ�
�^.
�ÈCAÉ©ª¦

PA  Kill  n1 [,n2]�[……]

ÈÉO�.ÈCAÉ©ª¦

PA  ���Ô

�^ÈCAÉ©ª¦����Ô�*8Ù��I1}��.Ot'��7�'��

{§�;Ë�Ô� 

PA  Reset

�~ÈCAÉÁ`ÂPA  WindowsÃ�EÉ
�.ªA�

(14) BD

��~�dP�rt(�=

BD    n1 [,n2]�[,……]    ÆdisableO�.��

DB    *                 Ædisable
�.��

(15) BE

��DCdP�rt(�=

BE   M  [,n2]�[,……]    ÆDCO�.��

BE   *                  ÆDC
�.��

(16) BK
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��ÈÉOP�rt(�=

BK    M[,n2]�[,……]    ÆÈÉO�.��

BK    *                ÆÈÉ
�.��

(17) BL

��ÚÛOP�ÚÛ
�+�¥.���

(18) BS

���¥OP�dScope���ã 400���50rt(�=

a.BS  Wãt[,count] [,“cmd”]

count=9þ���.Ì{ [�<]

¹cmd”=���ã�«�±;. dScopedPÂa<Ã

Wãt�0¸+Wãt�v"���iG¸+��ÂáâÊG&.&&,<<=>,>=,= =,!=Ã

BS  READ  Wãt [,count] [,“cmd”]

BS  WRITE  Wãt [,count] [“cmd”]

BS  READWRITE  Wãt [,count] [,“cmd”]

*�3o��i��tÂAccess��Ã�Á5��zxy+��ÂR/WÃz5dÜ+

ö>"�©ª+���

(19) Define button

cU�¥OP�EµÁÁ`ÂToolboxÃ

(20) !

DOSÁ` OpendP�*¹EXIT”dP�� DOSÁ`�

(21) Include

R+6§dP�rt(�=

Include  [�å] R+§

dScope ��*R+6§.OtÄ��±;ÄÅdPR+�EXV�¥�{R+�Ä

ÅdPR+�*��l�7���l�

(22) Load
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�edP�rt(�=

Load  [�å] R+§

 LoadOPCÚ�e.R+iF5�*�rt���

Intel Hex/Hex 386rt

Intel Object (OMF_51) rt

Intel Object (OMF-251) rt

dScope. CPUÐ R+Â.DLLÃ

(23) LOG

Command WindowoõOP�EµM Command Windows�.nð¤��O�.R+

��rt(�=

LOG > [�å]R+§ Æ56�0ÊR+

LOG >> [�å]R+§ ÆM Command  Windows.nð¤��50Y

oô.R+��

LOG  OFF   +f¤�×��,��R+

LOGOP�M LOG>z LOG>>H LOG  OFFOP��.×�dPo��O�R+�

(24) Reset

�~OP�50rt(�=

Reset        Æ±; dScope.�~

Reset  Map  Æ�~Ó@{|ß�

Reset  Var   Æ�~ SETOP�¥.xy

(25) Save

�OPM�¦no��* 19EX386/HEX.rtoõ�50rt(�=

Save  �å R+§=�� 1õ�� 2

�� 1õ�� 2O
[�o.ß��Ô���éU�Ê�7�é�à{�

(26) SET

�OP!��¥ dScopeTUÏÐ¦�¥xy.§¥�Kd¦�¥xy6R*�&o=
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SRC   ÆO�
ô.�å

F1
F12ÆY�µlõ�. 120BCl��¥KdBCl.§¥�

SETOP.rtG=

SET  xy�¹mÊ_®

SET  xy

10. �{

dScope��3o�{�B dScope¦�¥�{�EXV�¥�{I�Ë�{�A)%

%(�=

(1) dScope¦�¥�{

dScopeË	
 80¦�¥�{Â��G dScope.¯�{Ã

nVoid Printf(“String”�¤�WV)

��	��{�H ANSI C. Printf ( ) �{òJ

oVoid exec(“Command__String”)

Command__String G���.dPmÊ_�v�{Eµôá;EXV�¥�{

.þ©�±; dScopedP�K0�{	
m�0��[.JN�ÅdPR+.OP�

pint getint(“Prompt__String”)ÆÕlõ¤��0/{

int  getlong (“Prompt__String”)ÆÕlõ¤��0F/{

float getfloat (“Prompt__String”)ÆÕlõ¤��0r�{

*�K30�{+±;"�dScope �ì��0 dialog box /�EX¤�{|�XU

,·�é¹Prompt__String”��EK0�{�sý�*Gxy�Ü�7�DEX�*

�E���¦.�Å1e�

�int  rand (int seed)

��{�¤��0u){Â-32768~32768Ã

�Void memeset (ulorg start , ulong end ,uchar val)

��{Eµ'���ÔÂStart__endÃn.no�ÜÂValÃ

�Void twatch (Long cycles)
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�"�{�"��ÂLong cyclesÃ���¥é*OPwx�{.�¥7 Eµ

���0�ËÃ����{iFEµ�Ë�{��

(2) EXV�¥�{

KS�{sJµEXQ©ª�.{��X�¥rtG

Func   !Su �{§Â^{ªVÃ

{

çè

}

 !Su(�
%.xySu

EXV�¥�{�.çèH ANSI  Cò]��és��{ä12õåæõO���

½E dScope"#xy�defineçè�¥.xyIEXQ©ªxy�s�� dScoped

P�(�ô�{�±; dScope dP�[�éµ execÂ¹Command__String”Ã�{�

�½E dScope¦�¥.�{ÂÉm twatch ( )�{Ã�s�� ANSI  C.¯�{�

(3) �Ë�{

Eµ��5�5�Ã�.�Ë��¥rtG=

Signal !Su�{§Â^{FVÃ{

çè

       }

�Ë�{À[é�E twatch (  ) �{�T� dScope�­ô	
K�BC��f��

��,�

(4) dScope�{H ANSI�{.p)

n s��¸+�J

o s���R+

p �xy.ØÙ¬

� s��{äõ12õO�
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� ÄEOtsJ�V�¥�{I�Ë�{¢À[6§�0�{R+���4ûô�

ÅdPR+�* IncluleOPÄE��{R+�H�ÎC*�{§ÄE��

� �{ÄE���{ÜOt� 

©������� James

2000-2-13


