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6 Û¸�`Ï�
ÔVÙÿ XAXDBO_`Ï��ãXÝGµC.ÂÛ��}ü�s]ØÚ<XêßûÑ.

6.1 Ï��ã

Ï��ã�6ä¡0DÝ���X�©.XA¤oZ7¡Î�XÝ�Ï��ã,Ã¹Í+,+V,!DB¯ ¡0,êÛnÚ�

��XÂÛ��.oÎ�XÏ��ã��ÕëîXÛ¸.<1ÙÿZoXAXÎ�Ï��ã.ÔþÛ¸Ã¹SüoÏ

��ãX�Ü,_VADD R0, #020��,<Ï�`�GÏ�X�Ü.

�Ýõã(2�,<Ï�){óÔþ16-bitX��,þ��àDS/ES[23:16],ÍDB/ PC/CS[23:16],Í·Õ,6äÔþ24-bitX

`H��.

ÔþXAÛ¸Ã¹Ý0,1,ê2þ¡0D,�Ï��ã�n¡0D.ÂÛ¡0DÚ�§pª·,êü¤o�6�Û¸¬.ÂÛ

¡0åüÔþÏ��ã<�ã�j��ëÎ.d¡0DXD��Û¸Ï|ê�k,�áî¬.d¡0DüÏ�õã<�

ã��`þ�ëÎ.

Table 6.1 Î�XÏ��ã
     Ï��ã        }�ú                          ¡0D
    �,<Ï�          R ¡0Dü�,<�.
     ÈyÏ�         [R] R��+/+VX 16-bit��.
   Èy#ÏÏ�      [R+off 8/16] +/+VX��� R�X 16-bit��,tÞÝúËX 8/16-bit#Ï£.
     ÈyÏ�      ,|<�� n��X+/+V.
M^sÑ�,<Ï� 1       SFR�� n SFR��ØX+/+V.
     �GÏ� 4/5!,8/16!�GD Ùÿ 4/5!,8/16!�GDX 8/16!XHD.
      !Ï�          ! �,<,DB�³,SFRX 10-bitX!Ï�NÈ

1.�Ã¹ßäÈyÏ�XM^��,´�SFRNÈàDBNÈ�Ú�X.

6.2 Ï�õãº·

6.2.1 �,<Ï�
Sü¡Ï��ãXÛ¸ÙÿÔþ¡0D�³,Í�,<Ï�.�,<Ã¹�+V,+, +êÃÏ�X!._V:

ADD R6, R4
¡0¹!: R4Ùÿ005Ah,R6ÙÿA5A5h.
¡0¹â: R4Ùÿ005Ah,R6ÙÿA5FFh.
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                                              Ò6.1

6.2.2 ÈyÏ�
Sü¡Ï��ãXÛ¸ÙÿÔþ16-bitX���³.þ�³ÙÿÔþÛ\�,<,W��,<óë�X8þÛ\�,

<�Ô,Ùÿ¡0DX16-bit��,¹��Ã¹üÏ)X64KDB��.ÍbDB,�XÝ½�DSêES�n;Íb·Õ,�

PC23-16êCS�n.BÌhXÈy�,<cË,SSEL.n=0,Ý½DS`PC; SSEL.n=1,Ý½ES`CS.Íb+¡0,¡0D

X���O�JD._V:

ADD R6, [R4]
¡0¹!: R6Ùÿ1005h, R4ÙÿA000h.SSEL.4=1,ES=8,�8�A0000hØY��A5A5h.
¡0¹â: R6ÙÿB5AAh, R4ÙÿA000h.�8�A0000hØY��A5A5.

                                       Ò 6.2



6.2.3 Èy#ÏÏ�
þÏ�õãà¹ÞX�,<ÈyÏ�O�,¾�tÞZÔþ�t#ÏD�¹k�ÔâXÝ���.Sü¡Ï��ã

XÛ¸ÙÿÔþ16-bitX���³`Ôþ8/16-bitXÝúËX#B�³.þ�³ÙÿÔþÛ\�,<,W��,<óë�

X8þÛ\�,<�Ô,Ùÿ¡0DX16-bit��,¹��Ã¹üÏ)X64KDB��.Û\�,<XY�tÞÝúËX#

Ï£k�¡0DXÝ���(�O�JD).ÍbDB,�XÝ½�DSêES�n;Íb·Õ,�PC23-16êCS�n.BÌh

XÈy�,<cË,SSEL.n=0,Ý½DS`PC; SSEL.n=1,Ý½ES`CS.Íb+¡0,¡0DX���O�JD._V:

ADD R5, [R3 +30h]
¡0¹!: R3Y��C000h,R5Y��0065h, SSEL.3 = 1, ES=04,�4�C030hØX+�A540h
¡0¹â: R3Y��C000h, R5Y��A5A5h, �4�C030hØX+�A540h

6.2.4 ÈyÏ�
Sü¡Ï��ãXÛ¸ÙÿÔþ10-bitX���³,WÙÿ¡0DXr�NÈ��(¹��Ã¹ØbDBNÈXÏ)�

êSFRNÈ).ÈyÏ�DBNÈ��ØbÔþ�Xi¼X1K+V(0:3FFh).ÌGX����DS�n._V:

SUB R0, 200h
¡0¹!: R0Y��A5FFh,DS = 02, �2���200HØXY��5555h
¡0¹â: R0Y��50Aah, �2���200HØXY��5555h

                                         Ò 6.3



                                        Ò 6.4

6.2.5 SFRÏ�
¡Ï��ãàÞ6XÈyÏ��ãO�,¾�WÏ�X�1KM^sÑ�,<NÈ.à¹ÞXÈyÏ�õãÌ¨,WKÝ

¥ÕâÌàXÛ¸�³,�r�Þ�Ú�XNÈ.1KXSFRNÈ��ÈyÏ�(400:7FFh),Jn!bÈyÏ�RAMNÈ�

Þ._V:

MOV R0H, 406h 4
¡0¹!: R0HXY��05h,��406hXY��A5h.
¡0¹â: R0HXY��A5h,��406hXY��A5h.

6.2.6 �GÏ�
ü�GÏ��,r�X¡0DüÛ¸�âBXÎ.d¡0D��4/5,8/16!XHDXäX.àÛ¸ADDS`MOVSÔKS

üX4-bitÁ�G¡0D�úËÊ�._V:

ADD R0L,#0B9h
¡0¹!: R0Y��13h.
¡0¹â: R0LY��CCh.



                                         Ò 6.5

6.2.7 !Ï�
Sü!Ï�XÛ¸ÙÿÔþ10-bitX�³,WÙÿZ!¡0DX��.XAX!Ï��Õ3¡NÈ,Ñ¥ÕäÌàX6ã.

oNÈ�:�,<óëX256þ!;DBNÈX256þ!(!���20h-3Fh,'!DB�);SFRNÈX512þ!(!���

400h-4FFh).

!��00-FF!b�,<óë,100-1FF!bDB�³,200-3FF!bSFRNÈ.

üÈyÏ�DBNÈ�,£Ôþ�,üÔþÚ�X!Ï�NÈ.ÈyÏ�NÈØbX'!¹0��DS�,<�n.

10-bit�³¥Õä!��Vß:



                                          Ò6.6

6.3 ÌGÚ�`Ç@

üXA�,Ã¹üÛ¸Jump,Call,Branch×üXßc��,��O�+Ì�._V,ÔþÚ�Û¸Ã¹¥óü��XÏ)!B,

�¾ÑÚ��JD��!B.�
Ì��JD��Ý3þì�:

áü¤oî-X!�ÑSÚ�×È=ûÔá

¿ó�; ´�;$��àÊ�ªÔþÛ¸X�øþ+V

��ÆôgX80C51·ÕXÚ�¡ØüßcY¼ Q
üôg�·Õ_brû SÂÛÚ�-ü×ÈYX�îrû

rel8#Ï�Ôþ9-bitX f9HD ¤o'!PC�ÂÛPCX!Ï±� ÌO� rel16#Ï�Ôþ17-bitX f9HD

¤o'!PC�ÂÛPCX!Ï±� übÂÛ��ukXPC��Ú�Û¸(Jump,Call)XßÔ5Û¸X��

8-bitÝúËX#Ï£�b-128�127�È rel8XÚ�×È(�ß6XT)uk)� Û¸ØbJD�� r�ÞØb+254

�-256 Û¸Øb�D�� r�ÞØb+253�-257,µ�Z·Õ�³YÂÛ���+Ì�

16-bitÝúËX#Ï£�b-32768�+32767�È rel16XÚ�×È� Û¸ØbJD�� r�ÞØb+65534�-

65536 Û¸Øb�D�� r�ÞØb+65534�-65537 µ�Z·Õ�³YÂÛ���+Ì�

Rel8×ÈXT)uk:

�nÂÛ���+VÌ�,¢'!PCå!X×È�:

Ú�ÂÛ��-'!PC

�ü,ÔûXúúË7D=+127;�¹rel8 << 1 �+254

Vp'!PC = �D, í

×È = 254 - 1 = +253 !¯×È��D

Vp'!PC = JD, í

×È = +254   !¯×È�JD

à�,±Õà�X×È:



Ú�ÂÛ��-'!PC

�ü,ÔûXúúË7D=-128;�¹rel8 << 1 �-256

Vp'!PC = �D, í

×È = -257 !¯×È��D

Vp'!PC = JD, í

×È = +256   !¯×È�JD

6.4 XAXDBO_

XASüßëXDBO_:

!

4/5-bitÝúËHD

8-bit(+V)ÝúË`´úËHD

8-bit BCDD

16-bit(+) ÝúË`´úËHD

üDBNÈ`SFRNÈX!Ï�X10-bit��

�16-bit��`8-bit�Ý½�äX24-bitÝ��� º��Ï��ã

Ôþ+V�8þbit!�ä +Ý16þbit! Ùÿøþ²Á+V  +�øþ²ÁX16bitX+�ä

óHD�9Õ6ã 4-bitÝúËHD(úËÊ��+V/+)ü.MOVS`ADDSÛ¸X�G¡0D

£þ+VÃ¹Ýøþ¯
·Õ�¯
D BCD¡0Sü+V¤kú

6.5 Û¸�VÄ

XASü�û`Ý�XÛ¸�,¤o7¡áàO_XÏ��ã.Îb�,<`,|<Y�Xîü”Branch”`”Jump”Ã¹{


ßcX�å.�êâXÛ¸�Õ§XêX¬{ÁÔ`rÊîÏuÏ³.

ÔV|�XA¤oXÛ¸�,Jè�V)Sü.WÙÀÛ¸6ã,Û¸Sü¡0DX·�.üBÛ¸¡O¯ VÄ¹â,

�V¬Í£ÔþÛ¸X¡0¯ º�X·�,B+¡Nc.

¤o5þ�<·��ÝXÛ¸.

�Ôþ<�BXAÛ¸î�üè9fëX.

�`þ<`�Ýþ<�BÏ��ã,¡0D,`Û¸O_9fëX.

�¯þ<ëÎ<¼�ÕÛ«�áàÛ¸È�X��.

�hþ<ëÎ¹ÝáàÏ��ãXÛ¸,VÄZ£Ô5Û¸ÔUX+VDÂ,¤ XÊs<ó.

oÛ¸XSz`¤ óz�£�ìê,Ã¹SüüWù�X·Õ�.Û¸��t¡0¥ÕX����Ôþ+V`ÝÊ

í��`+V.Û¸XSz`�Ôþ; <óÃ¹��Ôþ+VBn.Û¸+VX�øþ¹â,Ô���G¡0D,ÌÍ#

Ï,#Ï,!��,�GD.

}�ú,úËSüX�Á

î�:
offset8  Ôþ8-bitÝúË#Ï(Û¸�X�GD),t�Ôþ�,<Þ{óÔþ±Í��.

offset16 Ôþ16-bitÝúË#Ï(Û¸�X�GD),t�Ôþ�,<Þ{óÔþ±Í��.

direct ÔþÙÿüÛ¸�X11-bit�G��.

#data4 ÔþÙÿüÛ¸�X4-bit�GD.(ÝúË�GD,×È+7�-8;Ï!,0-15)

#data5 ÔþÙÿüÛ¸�X5-bit�GD.(Ï!,0-31)

#data8 ÔþÙÿüÛ¸�X8-bit�GD.(+127�-128)

#data16 ÔþÙÿüÛ¸�X16-bit�GD.(+32767�-32768)

bit Ã!Ï�X10-bit��.

rel8 Ú��X8-bitÌÍ#Ï(+254 � -256).

rel16 Ú��X16-bitÌÍ#Ï(+65534�-65536).

addr16 ü64K·Õ�YX16-bit±ÍÚ���.

addr24 24-bit±ÍÚ���,Ñ¡0HþXA��NÈ.

SP '!¡0Û\(ü�êÏ³),B'!X¡0õã.

USP ü�ÚÜÛ\



SSP Ï³ÚÜÛ\.

C PSW�X¯!Û«.

AC PSW�XY}¯!Û«.

V PSW�XvÎÛ«.

N PSW�XóDÛ«.

Z PSW�X�0Û«.

DS DB��,<.±ÕXA�24-bitDBNÈX¬+V��.�Uüb��DB�.

ES �t��,<. ±ÕXA�24-bitDBNÈX¬+V��.�UübÏ�°±�DB§X.

direct Sü'!DS6ä¡0DBNÈX24-bit��;ê¾Sü16-bit��¡0SFRNÈ.·�Vß:

Vp(DBNÈ)ídirect=(DS:direct)

Vp�(SFRNÈ)í(direct)=(sfr)

¡0¥Õ�³:

SZ DB�Ì.þ�³¥Õâáu¡0D�+V,+, +.

IND þ�³üÔoÛ¸�<âÈy¡0.

H/L þ�³Ý½�úPUSH`POP R Sü�,<X¬ê"�¼Ú.

dddd ÂÛ�,<ã,ü�,<óë�Ûn16þ�,<'�XÔþ.

ddd Èy×üXÂÛ�,<ã,ü�,<óë�Ûn8þÛ\�,<XÔþ.

ssss d�,<ã, ü�,<óë�Ûn16þ�,<'�XÔþ.

sss Èy×üX�,<ã, ü�,<óë�Ûn8þÛ\�,<XÔþ.

}�ú:

RS d�,<

Rd ÂÛ�,<

[ ] üÛ¸}�ú�,<âÔþÈy×ü(_V,[R4]×ü��,<R4Y�Ûå��XY�)

[R+] üÈy×ü�,<â�,<Û\¾|rt.

[WS:R] <âÛ\�,<�Ý½X��,<=)�24-bitÛ\(DSêES,8ZMOVCX�ÝÛ¸;MOVCSüPC23-16

êCS).

Rlist !Ò.<âüPUSHêPOP¡0�,�,<óë�£þ�,<¤oX��.o�,<�R0�R7(+),êR0L�

R7H(+V).

þ·Õ

( ) üÛ¸¡0þ·Õ�ü9<â”…XY�”(_V,(R4)×ü�,<R4XY�).

<--- þ·ÕÚ!.ÝÊíSü<--><â åÚ!(DBx6)

((SP)) �'!DBÛ\ÛåXDB�³XY�.üÏ³õãß,'!XSP�SSP,Sü0�.üü�õãß,'!XSP

�USP,'!��DS�n.þ�übSPXSü,á���PUSH`POP.ÝÊí,((SSP))ê((USP))ÛâSüÛnXSP,áu'

!X¡0õã.

Rn.x <��,<nX�xþ!.

Rn.x-y <��,<n¢�xþ!��yþ!X×È.

¼:Vpá.MÿÈâ,�ÝÈyÏ�ÑSüDB��,<0�¬8!��._V,[ES:RS]<âü�t��,<0�¬8!�

�.

; ÊÈ

PZ ü0Iõã

nt þ¥óX

t ¥óX

¡0D�zÁ©

.w = +¡0D

.b = +V¡0D

.d =  +¡0D

�Õ¡0D�ÌUB¡0DXSü._V,MOV R0,R1��+�z,àMOV R0L,R0H��+V�z.ÍbÈy-�G,Èy

-�G,Èy-Èy���,ü��OÛn¡0D�z.

JW



0x = 16¯
D�!Ô

[] = Èy��.

[[]] =  Èy��

dest = ÂÛ

src = d

                                        XAXÛ¸�
               }�ú                     üè
MOV, MOVC, MOVS, MOVX, LEA, XCH, PUSH, POP,
PUSHU, POPU                   DBôg

ADD, ADDS, ADDC, SUB, SUBB                   D:t£
MULU.b, MULU.w, MUL.w DIVU.b, DIVU.w, DIVU.d,
DIV.w, DIV.d                   D:,8

RR, RRC, RL, RLC, LSR, ASR, ASL, NORM                   Ï!`�@
CLR, SETB, MOV, ANL, ORL                    !¡0
JB, JBC, JNB, JNZ, JZ, DJNZ, CJNE                  5ÊÇ@/×ü
BOV, BNV, BPL, BCC, BCS, BEQ, BNE, BG, BGE,
BGT, BL, BLE, BLT, BMI

                  5ÊÚ�

AND, OR, XOR                   ×èsÑ
JMP, FJMP, CALL, FCALL, BR               ´5ÊÇ@/×ü/Ú�
RET, RETI                ¢$ßc,��¨²
SEXT, NEG, CPL, DA           úËÊ�,ª¡,ª9,�¯
×H
BKPT, TRAP#, RESET                   Ö���
NOP                   N¡0

<6.3  ��ZDBôg`ukKÛXÎ�Ï�õã`ÌGÛ¸
õã /¡0
D MOVX  MOV  CMP ADD

ADDC
SUB
SUBB

AND
OR
XOR

ADDS
MOVS

MUL
DIV Ï! XCH

+V

R, R 2
R, [R] 2
[R], R 2
R, [R+off8] 3
[R+off8], R 3
R, [R+off16] 4
[R+off16], R 4
R, [R+] 2
[R+], R 2
[R+], [R+] 2
dir, R 3
R, dir 3
dir, [R] 3
[R], dir 3
R, #data 2*/3/4
[R], #data 2*/3/4
[R+], #data 2*/3/4

[R+off8],
#data

3*/4/5

[R+off16],
#data

4*/5/6

dir, #data 3*/4/5
dir, dir 4
R, USP 2

¼:

-Ï!¡OÙÀ�@,Ï!,7�ê.

-USP=ü�ÚÜÛ\

*:ADDS`MOVSSüÔþÁ�GD(4 bit)

**BKPT, NOP, RESET, RET, RETI´�GD.



õã /¡0
D

MOVC PUSH
POP

SEXT,CPL
,NEG,DA

JUMPCA
LL DJNZ CJNE !¡0 JW

+V

R, [R+] 2
[R+], R 2
A,
[A+DPTR]

2

A, [A+PC] 2
direct 3
Rlist 2
R 2
addr24 4
[R] 2
[A+DPTR]   JMP 2
R, rel 3
direct, rel 4
R, direct, rel 4
R, #data, rel 4/5
[R], #data,
rel

4/5

bit 3
bit, C; C, bit 3
C, /bit 5ÊÚ� 3
rel 5ÊÚ� 2

bit, rel   TRAP 4
#data4   TRAP 2
R, R+off8   LEA 3
r, R+off16   LEA 4
<none> ** 1/2

¼:

-Ï!¡OÙÀ�@,Ï!,7�ê.

-USP=ü�ÚÜÛ\

*:ADDS`MOVSSüÔþÁ�GD(4 bit)

**BKPT, NOP, RESET, RET, RETI´�GD.

< 6.4 �ÕÛ«XÈ�
                    Û«È�                Û¸O_
    C    AC     V    N    Z

ADD, ADDC, CMP, SUB, SUBB     X    X     X    X    X
ADDS, MOVS     -     -     -    X    X
AND, OR, XOR     -     -     -    X    X
ASR, LSR     *     -     -    X    X
Ú��Ý!¡0,NOP     -     -     -    -    -
Calls, Jumps, and Returns     -     -     -    -    -
CJNE     X     -     -    X    X
CPL     -     -     -    X    X
DA     *     -     -    X    X
DIV, MUL     *     -     *    X    X
DJNZ     -     -     -    X    X
LEA     -     -     -    -    -
MOV, MOVC, MOVX     -     -     -    X    X
NEG     -     -     X    X    X
NORM     -     -     -    X    X
PUSH, POP     -     -     -    -    -
RESET     *     *     *    *    *
RL, RR     -     -     -    *    *
RLC, RRC     *     -     -    X    X
SEXT     -     -     -    -    -
TRAP, BKPT     -     -     -    -    -



XCH     -     -     -     -     -
ASL     *     -     X     X     X
¼:
-:Û«!áÈ�

X:BÛ�n�¯ È�

*:Û«!È�áÛ�,�×Ø¾XÛ¸·�.

¼ã:ÍPSWXmÚì�bÛ«È�.

Û¸�VU

<6.5BÛ¸XO_ëÎZ<¼XXAÛ¸.8<Ã¹0�¹R¤ÔÛ¸X¿ó�×,
âa�;º�XÝ+¡fëXÛ

¸·�.

<�nXÛ¸ÊÈ`â6Xº�Û¸£ÄÑ�ÎbY¼·Õ; `¡0Y¼DBRAM`�,<. �b¡0ê¼·Õ

`DBXÃêßûÑ,¹�pipelinesÑX0ü,�Ý5ÊßXÊcáÃÑmäT)X6ã. nXÊcDB¬�n

Û¸Æ£Ï�\�ªóë�àáÔU�Y.üÚ���ß,Ôþ�Y�ªÆ£ÙÿüÊÈD�.VpÚ�â��XÛ¸á

Y�2þ+V,ínXÊÈ¡
�Ý�X.Vp�SÛ¸,CPUÚ¯ �Y,È�\�ªóëÙÿZ<¼XÛ¸â!Ô�

; .ÚÔU1�2þ�t·Õ�ª,�bXAXÔSÛ¸�6þ+V.

ß6��ZÔoÃÑéKànÊÈÝÂÖX_Ê`5Ê.WÀî��Ê³,È�XA�YXÔoµC¬�Ý�.

Û¸�ª Vp\�ªóëáÙÿÔUX`HÛ¸ ; ��O�Y 8Zß6�Ú�¹ê óëX�Õq*â!

6; Û¸X��

Û¸NcÌG L_X_$� 'ÔþÛ¸¢6)5��êê¼DB��ÏªZDB ß6XÛ¸�ÍdÂÛ�tm

¡0 üÏ`ä¹! &38�O�Y 
â!Ñ¯ m¡0 üÏ`ä¹! áÑ6á; 

Y¼DBÍ6)5X¡0 6)5XÏÔUøþ�tXÊs<ó ´�;$ê�¹0b&38ÊsX�Úe ÔUÔþÊs<ó

à9&38`6)5��

ßc�å¬ê 'ßcX�å¥ó¬ê ;$�OÙ8\�ªóëJ¢�X; ��Ø¡�×9 �ÝXÚ� Ç@

×üX¥×ÊÈÙÿÔþY¼·Õ�ª Vp���ØXÛ¸ûbøþ+V UrtÔþ�tX�ª<óSóë�k

Ôþ`HXÛ¸ ¢��`+ßc¨²Ê �b¨²ÃÑ��s9X·Õ�� �¹�Ôõ·Õ�ªÃÑ¾ªk�þ

+V

Y¼Íê¼·Õ; Ãêßê¼��Êc`JW��_MÚéKY¼`ê¼·Õ¡0ÊÈXÂÖ Sü8-bitê¼

��; ê¼·ÕÚîÍH'ûÑÝE¡ SüWAITµË3îÐÈ�tX¬ê ê¼��ü16-bit��� ØÔUÔ

þALEµË 'ßc�å¥ó¬ê,ê; ZÔþê¼��¡0 ÑîÍÊc{óE¡.8-bitDB��X�BîéKÂÖ

SüWAITµËíéKXÊÈÂÖÈû

Y¼Íê¼DB¡0 ÃêßXê¼��Êcà�îéKY¼DB`ê¼DB¡0ÊÈÞXÂÖ

<6.5
           }�ú                 ·�   +V   <ó
D:¤k

ADD Rd, Rs �,<Èyt      2      3
ADD Rd, [Rs] �,<Èy-�,<t      2      4
ADD [Rd], Rs �,<-�,<Èyt      2      4
ADD Rd, [Rs+offset8] 8-bit#ÏÈy�,<-�,<t      3      6
ADD [Rd+offset8], Rs �,<-8-bit#ÏÈy�,<t      3      6
ADD Rd, [Rs+offset16] 16-bit#ÏÈy�,<-�,<t      4      6
ADD [Rd+offset16], Rs �,<-16-bit#ÏÈy�,<t      4      6
ADD Rd, [Rs+] ¾|r£Èy�,<-�,<t      2      5
ADD [Rd+], Rs �,<-¾|r£Èy�,<t      2      6
ADD direct, Rs �,<-Èy��t      3      4
ADD Rd, direct Èy��-�,<t      3      4
ADD Rd, #data8 8-bit�GD-�,<t      3      3
ADD Rd, #data16 16-bit�GD-�,<t      4      3
ADD [Rd], #data8 8-bit�GD-�,<Èyt      3      4
ADD [Rd], #data16 16-bit�GD-�,<Èyt      4      4
ADD [Rd+], #data8 8-bit�GD-¾|r£�,<Èyt      3      5



ADD [Rd+], #data16 16-bit�GD-¾|r£�,<Èyt      4      5
ADD [Rd+offset8], #data8 8-bit�GD-8-bit#ÏÈy�,<t      4      6
ADD [Rd+offset8], #data16 16-bit�GD-8-bit#ÏÈy�,<t      5      6
ADD [Rd+offset16], #data8 8-bit�GD-16-bit#ÏÈy�,<t      5      6
ADD [Rd+offset16], #data16 16-bit�GD-16-bit#ÏÈy�,<t      6      6
ADD direct, #data8 8-bit�GD-Èy��t      4      4
ADD direct, #data16 16-bit�GD-Èy��t      5      4
ADDC Rd, Rs ú¯!�,<t      2      3
ADDC Rd, [Rs] ú¯!�,<Èy-�,<t      2      4
ADDC [Rd], Rs ú¯!�,<-�,<Èyt      2      4
ADDC Rd, [Rs+offset8] ú¯!8-bit#Ï�,<Èy-�,<t      3      6
ADDC [Rd+offset8], Rs ú¯!�,<-8-bit#Ï�,<Èy      3      6
ADDC Rd, [Rs+offset16] ú¯!16-bit#Ï�,<Èy-�,<t      4      6
ADDC [Rd+offset16], Rs ú¯!�,<-16-bit#Ï�,<Èy      4      6
ADDC Rd, [Rs+] ú¯!¾|r£�,<Èy-�,<t      2      5
ADDC [Rd+], Rs ú¯!�,<-¾|r£�,<Èy      2      5
ADDC direct, Rs ú¯!�,<-Èy��t      3      4
ADDC Rd, direct ú¯!Èy��-�,<t      3      4
ADDC Rd, #data8 ú¯!8-bit�GD-�,<t      3      3
ADDC Rd, #data16 ú¯!16-bit�GD-�,<t      4      3
ADDC [Rd], #data8 ú¯!8-bit�GD-�,<Èyt      3      4
ADDC [Rd], #data16 ú¯!16-bit�GD-�,<Èyt      4      4
ADDC [Rd+], #data8 ú¯!8-bit�GD-¾|r£�,<Èyt      3        5
ADDC [Rd+], #data16 ú¯!16-bit�GD-¾|r£�,<Èyt      4      5
ADDC [Rd+offset8], #data8 ú¯!16-bit�GD-8-bit#Ï�,<Èyt      4      6
ADDC [Rd+offset8], #data16 ú¯!8-bit�GD-8-bit#Ï�,<Èyt      5      6
ADDC [Rd+offset16], #data8 ú¯!8-bit�GD-16-bit#Ï�,<Èyt      5      6
ADDC [Rd+offset16], #data16 ú¯!16-bit�GD-16-bit#Ï�,<Èyt      6      6
ADDC direct, #data8 ú¯!8-bit�GD-Èy��t      4      4
ADDC direct, #data16 ú¯!16-bit�GD-Èy��t      5      4
ADDS Rd, #data4 4-bit�GD-�,<t      2      3
ADDS [Rd], #data4 4-bit�GD-�,<Èyt      2      4
ADDS [Rd+], #data4 4-bit�GD-¾|r£�,<Èyt      2      5
ADDS [Rd+offset8], #data4 4-bit�GD-8-bit#Ï�,<Èyt      3      6
ADDS [Rd+offset16], #data4 4-bit�GD-16-bit#Ï�,<Èyt      4      6
ADDS direct, #data4 4-bit�GD-Èy��      3      4
ASL Rd, Rs ÂÛ�,<�eºÏ,Ï!õD�d�,<�n.      2    �¼1
ASL Rd, #data4 �,<�eºÏ,Ï!õD�4-bit�GD�n.      2    �¼1
ASR Rd, Rs ÂÛ�,<k�ÇÏ,Ï!õD�d�,<�n.      2    �¼1
ASR Rd, #data4 �,<k�ÇÏ,Ï!õD�4-bit�GD�n.      2    �¼1
CMP Rd, Rs ¨Wd�,<`ÂÛ�,<      2      3
CMP [Rd], Rs ¨W�,<`�,<Èy      2      4
CMP Rd, [Rs] ¨W�,<Èy`�,<      2      4
CMP [Rd+offset8], Rs ¨W�,<`8-bit#Ï�,<Èy      3      6
CMP [Rd+offset16], Rs ¨W�,<`16-bit#Ï�,<Èy      4      6
CMP Rd, [Rs+offset8] ¨W8-bit#Ï�,<Èy`�,<      3      6
CMP Rd,[Rs+offset16] ¨W16-bit#Ï�,<Èy`�,<      4      6
CMP Rd, [Rs+] ¨W¾|r£�,<Èy-�,<      2      5
CMP [Rd+], Rs ¨W�,<`¾|r£�,<Èy      2      5
CMP direct, Rs ¨W�,<`Èy��      3      4
CMP Rd, direct ¨WÈy��`�,<      3      4
CMP Rd, #data8 ¨W8-bit�GD`�,<      3      3
CMP Rd, #data16 ¨W16-bit�GD`�,<      4      3
CMP [Rd], #data8 ¨W8-bit�GD`�,<Èy      3      4
CMP [Rd], #data16 ¨W16-bit�GD`�,<Èy      4      4



CMP [Rd+], #data8 ¨W8-bit�GD`¾|r£�,<Èy      3      5
CMP [Rd+], #data16 ¨W16-bit�GD`¾|r£�,<Èy      4      5
CMP [Rd+offset8], #data8 ¨W8-bit�GD`8-bit#Ï�,<Èy      4      6
CMP [Rd+offset8], #data16 ¨W16-bit�GD`8-bit#Ï�,<Èy      5      6
CMP [Rd+offset16], #data8 ¨W8-bit�GD`16-bit#Ï�,<Èy      5      6
CMP [Rd+offset16], #data16 ¨W16-bit�GD`16-bit#Ï�,<Èy      6      6
CMP direct, #data8 ¨W8-bit�GD`Èy��      4      4
CMP direct, #data16 ¨W16-bit�GD`Èy��      5      4
DA Rd �¯
×H+V�,<      2      4
DIV.w Rd, Rs 16X8ÝúË�,<8      2     14
DIV.w Rd, #data8 16X8ÝúË�,<8¹8-bit�GD+V      3     14
DIV.d Rd, Rs 32X16ÝúË �,<8      2     24
DIV.d Rd, #data16 32X16ÝúË �,<8¹/16-bit�GD      4     24
DIVU.b Rd, Rs 8X8´úË�,<8      2     12
DIVU.b Rd, #data8 8X8´úË�,<8¹�GD+V      3     12
DIVU.w Rd, Rs 16X8´úË�,<8      2     12
DIVU.w Rd, #data8 6X8´úË�,<8¹�GD+V      3     12
DIVU.d Rd, Rs 32X16´úË �,<8      2     22
DIVU.d Rd, #data16 32X16´úË �,<8¹�GD+      4     22
LEA Rd, Rs+offset8 ×9Ý8-bit#ÏX16-bitÝ�����,<      3      3
LEA Rd, Rs+offset16 ×9Ý16-bit#ÏX16-bitÝ�����,<      4      3
MUL.w Rd, Rs 16X16ÝúË�,<,      2     12
MUL.w Rd, #data16 16X16ÝúË�,<,¹16-bitDB      4     12
MULU.b Rd, Rs 8X8´úË�,<,      2     12
MULU.b Rd, #data8 8X8´úË�,<,¹8-bit�GD      3     12
MULU.w Rd, Rs 16X16´úË�,<,      2     12
MULU.w Rd, #data16 16X16´úË�,<,¹16-bit�GD      4     12
NEG Rd �,<ª9      2      3
SEXT Rd Þõ¡0úË!0ü��,<      2      3
SUB Rd, Rs �,<£      2      3
SUB Rd, [Rs] �,<£��,<Èy      2      4
SUB [Rd], Rs �,<Èy£��,<      2      4
SUB Rd, [Rs+offset8] �,<£�8-bit#Ï�,<Èy      3      6
SUB [Rd+offset8], Rs 8-bit#Ï�,<Èy£��,<      3      6
SUB Rd, [Rs+offset16] �,<£�16-bit#Ï�,<Èy      4      6
SUB [Rd+offset16], Rs 16-bit#Ï�,<Èy£��,<      4      6
SUB Rd, [Rs+] �,<£��,<Èy      2      5
SUB [Rd+], Rs �,<Èy£��,<      2      5
SUB direct, Rs Èy��£��,<      3      4
SUB Rd, direct �,<£�Èy��      3      4
SUB Rd, #data8 �,<£�8-bit�GD      3      3
SUB Rd, #data16 �,<£�16-bit�GD      4      3
SUB [Rd], #data8 �,<Èy£�8-bit�GD      3      4
SUB [Rd], #data16 �,<Èy£�16-bit�GD      4      4
SUB [Rd+], #data8 ¾|r£�,<Èy£�8-bit�GD      3      5
SUB [Rd+], #data16 ¾|r£�,<Èy£�16-bit�GD      4      5
SUB [Rd+offset8], #data8 8-bit#Ï�,<Èy£�8-bit�GD      4      6
SUB [Rd+offset8], #data16 8-bit#Ï�,<Èy£�16-bit�GD      5      6
SUB [Rd+offset16], #data8 16-bit#Ï�,<Èy£�8-bit�GD      5      6
SUB [Rd+offset16], #data16 16-bit#Ï�,<Èy£�16-bit�GD      6      6
SUB direct, #data8 Èy��£�8-bit�GD      4      4
SUB direct, #data16 Èy��£�16-bit�GD      5      4
SUBB Rd, Rs úó!�,<£      2      3
SUBB Rd, [Rs] úó!�,<£��,<Èy      2      4
SUBB [Rd], Rs úó!�,<Èy£��,<      2      4



SUBB Rd, [Rs+offset8] úó!�,<£�8-bit#Ï�,<Èy      3      6
SUBB [Rd+offset8], Rs úó!8-bit#Ï�,<Èy£��,<      3      6
SUBB Rd, [Rs+offset16] úó!�,<£�16-bit#Ï�,<Èy      4      6
SUBB [Rd+offset16], Rs úó!16-bit#Ï�,<Èy£��,<      4      6
SUBB Rd, [Rs+] úó!�,<£�¾|r£�,<Èy      2      5
SUBB [Rd+], Rs úó!¾|r£!�,<Èy£��,<      2      5
SUBB direct, Rs úó!Èy��£��,<      3      4
SUBB Rd, direct úó!�,<£�Èy��      3      4
SUBB Rd, #data8 úó!�,<£�8-bit�GD      3      3
SUBB Rd, #data16 úó!�,<£�16-bit�GD      4      3
SUBB [Rd], #data8 úó!�,<Èy£�8-bit�GD      3      4
SUBB [Rd], #data16 úó!�,<Èy£�16-bit�GD      4      4
SUBB [Rd+], #data8 úó!¾|r£�,<Èy£�8-bit�GD      3      5
SUBB [Rd+], #data16 úó!¾|r£�,<Èy£�16-bit�GD      4      5
SUBB [Rd+offset8], #data8 úó!8-bit#Ï�,<Èy£�8-bit�GD      4      6
SUBB [Rd+offset8], #data16 úó!8-bit#Ï�,<Èy£�16-bit�GD      5      6
SUBB [Rd+offset16], #data8 úó!16-bit#Ï�,<Èy£�8-bit�GD      5      6
SUBB [Rd+offset16], #data16 úó!16-bit#Ï�,<Èy£�16-bit�GD      6      6
SUBB direct, #data8 úó!Èy��£�8-bit�GD      4      4
SUBB direct, #data16 úó!Èy��£�16-bit�GD      5      4
�e¡0    
AND Rd, Rs �,<�ÈÈy�eâ      2      3
AND Rd, [Rs] �,<-�,<Èy���eâ      2      4
AND [Rd], Rs �,<Èy��-�,<�eâ      2      4
AND Rd, [Rs+offset8] �,<-8-bit#Ï�,<Èy�eâ      3      6
AND [Rd+offset8], Rs 8-bit#Ï�,<Èy-�,<�eâ      3      6
AND Rd, [Rs+offset16] �,<-8-bit#Ï�,<Èy�eâ      4      6
AND [Rd+offset16], Rs 16-bit#Ï�,<Èy-�,<�eâ      4      6
AND Rd, [Rs+] �,<-¾|r£�,<Èy�eâ      2      5
AND [Rd+], Rs ¾|r£�,<Èy-�,<�eâ      2      5
AND direct, Rs Èy��-�,<�eâ      3      4
AND Rd, direct �,<-Èy���eâ      3      4
AND Rd, #data8 �,<-8-bit�GD�eâ      3      3
AND Rd, #data16 �,<-16-bit�GD�eâ      3      5
AND [Rd], #data8 �,<Èy-8-bit�GD�eâ      3      4
AND [Rd], #data16 �,<Èy-16-bit�GD�eâ      4      4
AND [Rd+], #data8 ¾|r£�,<Èy-8-bit�GD�eâ      3      5
AND [Rd+], #data16 ¾|r£�,<Èy-16-bit�GD�eâ      4      5
AND [Rd+offset8], #data8 8-bit#Ï�,<Èy-8-bit�GD�eâ      4      6
AND [Rd+offset8], #data16 8-bit#Ï�,<Èy-16-bit�GD�eâ      5      6
AND [Rd+offset16], #data8 16-bit#Ï�,<Èy-8-bit�GD�eâ      5      6
AND [Rd+offset16], #data16 16-bit#Ï�,<Èy-16-bit�GD�eâ      6      6
AND direct, #data8 Èy��-8-bit�GD      4      4
AND direct, #data16 Èy��-16-bit�GD      5      4
CPL Rd �,<�¡      2      3
LSR Rd, Rs ÂÛ�,<�eÇÏ,Ï|õD�d�,<�n      2   �¼1
LSR Rd, #data4 ÂÛ�,<�eÇÏ,Ï|õD�8-bit�GD�n      2   �¼1

NORM Rd, Rs
ÂÛ�,<�eÇÏ�Ô¬!�1,Ï|õD�d�
,<�n

     2   �¼1

OR Rd, Rs �,<�È�eê      2     3
OR Rd, [Rs] �,<-�,<Èy�eê      2     4
OR [Rd], Rs �,<Èy-�,<�eê      2     4
OR Rd, [Rs+offset8] �,<-8-bit#Ï�,<Èy�eê      3     6
OR [Rd+offset8], Rs 8-bit#Ï�,<Èy-�,<�eê      3     6
OR Rd, [Rs+offset16] �,<-16-bit#Ï�,<Èy�eê      4     6



OR [Rd+offset16], Rs 16-bit#Ï�,<Èy-�,<�eê      4      6
OR Rd, [Rs+] �,<-¾|r£�,<Èy�eê      2      5
OR [Rd+], Rs ¾|r£�,<Èy-�,<�eê      2      5
OR direct, Rs Èy��-�,<�eê      3      4
OR Rd, direct �,<-Èy���eê      3      4
OR Rd, #data8 �,<-8-bit�GD�eê      3      3
OR Rd, #data16 �,<-16-bit�GD�eê      4      3
OR [Rd], #data8 �,<Èy-8-bit�GD�eê      3      4
OR [Rd], #data16 �,<Èy-16-bit�GD�eê      4      4
OR [Rd+], #data8 ¾|r£�,<Èy-8-bit�GD�eê      3      5
OR [Rd+], #data16 ¾|r£�,<Èy-16-bit�GD�eê      4      5
OR [Rd+offset8], #data8 8-bit#Ï�,<Èy-8-bit�GD�eê      4      6
OR [Rd+offset8], #data16 8-bit#Ï�,<Èy-16-bit�GD�eê      5      6
OR [Rd+offset16], #data8 16-bit#Ï�,<Èy-8-bit�GD�eê      5      6
OR [Rd+offset16], #data16 16-bit#Ï�,<Èy-16-bit�GD�eê      6      6
OR direct, #data8 Èy��-8-bit�GD�eê      4      4
OR direct, #data16 Èy��-16-bit�GD�eê      5      4
RL Rd, #data4 �,<º�@,�@õD�4-bit�GD�n.      2   �¼1

RLC Rd, #data4
�,<î�¯!º�@,�@õD�4-bit�GD�
n

     2   �¼1

RR Rd, #data4 �,<Ç�@,�@õD�4-bit�GD�n.      2   �¼1

RRC Rd, #data4
�,<î�¯!Ç�@,�@õD�4-bit�GD�
n

     2   �¼1

XOR Rd, Rs �,<�È�eÖê      2      3
XOR Rd, [Rs] -�,<Èy�eÖê      2      4
XOR [Rd], Rs �,<Èy-�,<�eÖê      2      4
XOR Rd, [Rs+offset8] �,<-8-bit#Ï�,<Èy�eÖê      3      6
XOR [Rd+offset8], Rs 8-bit#Ï�,<Èy-�,<�eÖê      3      6
XOR Rd, [Rs+offset16] �,<-16-bit#Ï�,<Èy�eÖê      4      6
XOR [Rd+offset16], Rs 16-bit#Ï�,<Èy-�,<�eÖê      4      6
XOR Rd, [Rs+] �,<-¾|r£�,<Èy�eÖê      2      5
XOR [Rd+], Rs ¾|r£�,<Èy-�,<�eÖê      2      5
XOR direct, Rs Èy��-�,<�eÖê      3      4
XOR Rd, direct �,<-Èy���eÖê      3      4
XOR Rd, #data8 �,<-8-bit�GD�eÖê      3      3
XOR Rd, #data16 �,<-16-bit�GD�eÖê      4      3
XOR [Rd], #data8 �,<Èy-8-bit�GD�eÖê      3      4
XOR [Rd], #data16 �,<Èy-16-bit�GD�eÖê      4      4
XOR [Rd+], #data8 ¾|rt�,<Èy-8-bit�GD�eÖê      3      5
XOR [Rd+], #data16 ¾|rt�,<Èy-16-bit�GD�eÖê      4      5
XOR [Rd+offset8], #data8 8-bit#Ï�,<Èy-8-bit�GD�eÖê      4      6
XOR [Rd+offset8], #data16 8-bit#Ï�,<Èy-16-bit�GD�eÖê      5      6
XOR [Rd+offset16], #data8 16-bit#Ï�,<Èy-8-bit�GD�eÖê      5      6
XOR [Rd+offset16], #data16 16-bit#Ï�,<Èy-16-bit�GD�eÖê      6      6
XOR direct, #data8 Èy��-8-bit�GD�eÖê      4      4
XOR direct, #data16 Èy��-16-bit�GD�eÖê      5      4

  
DBôg

MOV Rd, Rs DB¢�,<-�,<      2      3
MOV Rd, [Rs] DB¢�,<Èy-�,<      2      3
MOV [Rd], Rs DB¢�,<-�,<Èy      2      3
MOV Rd, [Rs+offset8] DB¢8-bit#Ï�,<Èy-�,<      3      5
MOV [Rd+offset8], Rs DB¢�,<-8-bit#Ï�,<Èy      3      5
MOV Rd, [Rs+offset16] DB¢16-bit#Ï�,<Èy-�,<      4      5
MOV [Rd+offset16], Rs DB¢�,<-16-bit#Ï�,<Èy      4      5



MOV Rd, [Rs+] DB¢¾|r£�,<Èy-�,<      2      4
MOV [Rd+], Rs DB¢�,<-¾|r£�,<Èy      2      4
MOV direct, Rs DB¢�,<-Èy��      3      4
MOV Rd, direct DB¢Èy��-�,<      3      4
MOV [Rd+], [Rs+] DB¢¾|r£�,<Èy-¾|r£�,<Èy      2      6
MOV direct, [Rs] DB¢�,<Èy-Èy��      3      4
MOV [Rd], direct DB¢Èy��-�,<Èy      3      4
MOV Rd, #data8 DB¢8-bit�GD-�,<      3      3
MOV Rd, #data16 DB¢16-bit�GD-�,<      4      3
MOV [Rd], #data8 DB¢8-bit�GD-�,<Èy      3      3
MOV [Rd], #data16 DB¢16-bit�GD-�,<Èy      4      3
MOV [Rd+], #data8 DB¢8-bit�GD-¾|r£�,<Èy      3      4
MOV [Rd+], #data16 DB¢16-bit�GD-¾|r£�,<Èy      4      4
MOV [Rd+offset8], #data8 DB¢8-bit�GD-8-bit#Ï�,<Èy      4      5
MOV [Rd+offset8], #data16 DB¢16-bit�GD-8-bit#Ï�,<Èy      5      5
MOV [Rd+offset16], #data8 DB¢8-bit�GD-16-bit#Ï�,<Èy      5      5
MOV [Rd+offset16], #data16 DB¢16-bit�GD-16-bit#Ï�,<Èy      6      5
MOV direct, #data8 DB¢8-bit�GD-Èy��      4      3
MOV direct, #data16 DB¢16-bit�GD-Èy��      5      3
MOV direct, direct DB¢Èy��-Èy��      4      4
MOV Rd, USP DB¢ÚÜÛ\-�,<(�üÏ³õã�)      2      3
MOV USP, Rs DB¢�,<-ÚÜÛ\(�üÏ³õã�)      2      3
MOVC Rd, [Rs+] DB¢¾|r£·Õ�WS:RS��Ø-�,<      2      4
MOVC A, [A+DPTR] DB¢·Õ�[A+DPTR]��Ø-A      2      6
MOVC A, [A+PC] DB¢·Õ�[A+PC]��Ø-A      2      6
MOVS Rd, #data4 DB¢4-bitúËÊ��GD-�,<      2      3
MOVS [Rd], #data4 DB¢4-bitúËÊ��GD-�,<Èy      2      3
MOVS [Rd+], #data4 DB¢4-bitúËÊ��GD-¾|r£�,<Èy      2      4
MOVS [Rd+offset8], #data4 DB¢4-bitúËÊ��GD-8-bit#Ï�,<Èy      3      5
MOVS [Rd+offset16], #data4 DB¢4-bitúËÊ��GD-16-bit#Ï�,<Èy      4      5
MOVS direct, #data4 DB¢4-bitúËÊ��GD-�G��      3      3
MOVX Rd, [Rs] DB¢ê¼�,<Èy-�,<      2      6
MOVX [Rd], Rs DB¢�,<-ê¼�,<Èy      2      6
PUSH direct Èy��¯V'!ÚÜ      3      5
PUSHU direct Èy��¯Vü�ÚÜ      3      5
PUSH Rlist îþ�,<¯9'!ÚÜ      2   �¼2
PUSHU Rlist îþ�,<¯9ü�ÚÜ      2   �¼2
POP direct DB(+Vê+)¢'!ÚÜÎ�Èy��      3      5
POPU direct DB(+Vê+)¢ü�ÚÜÎ�Èy��      3      5
POP Rlist ¢'!ÚÜ�Îîþ�,<(+Vê+)      2   �¼3
POPU Rlist ¢ü�ÚÜ�Îîþ�,<(+Vê+)      2   �¼3
XCH Rd, Rs øþ�,<x6      2      5
XCH Rd, [Rs] �,<-�,<Èyx6      2      6
XCH Rd, direct �,<-Èy��x6      3      6

   
ßcÚ�

BCC rel8 Vp¯!Ù8íÚ�      2   6t/3nt
BCS rel8 Vp¯!�BíÚ�      2   6t/3nt
BEQ rel8 VpÊÛ«!�BíÚ�      2   6t/3nt
BNE rel8 VpÊÛ«!u�BíÚ�      2   6t/3nt
BG rel8 Vpûb(´úË)íÚ�      2   6t/3nt
BGE rel8 Vpûbê�b(ÝúË)íÚ�      2   6t/3nt
BGT rel8 Vpûb(ÝúË)íÚ�      2   6t/3nt
BL rel8 Vpãbê�b(´úË)íÚ�      2   6t/3nt
BLE rel8 Vpãbê�b(ÝúË)íÚ�      2   6t/3nt



BLT rel8 Vpãb(ÝúË)íÚ�      2   6t/3n
BMI rel8 VpóÛ«�BíÚ�      2   6t/3n
BPL rel8 VpóÛ«Ù8íÚ�      2   6t/3n
BNV rel8 VpvÎÛ«Ù8íÚ�      2   6t/3n
BOV rel8 VpvÎÛ«�BíÚ�      2   6t/3n
BR rel8 ´5ÊÁÚ�      2      6
CALL [Rs] Sü�,<Èy×ü$ßc      2   8/5(PZ)
CALL rel16 ÌÍ×ü(+/- 64K)      3   7/4(PZ)
CJNE Rd,direct,rel8 ¨W�,<`Èy��,áÌ�íÇ@      4   10t/7nt
CJNE Rd,#data8,rel8 ¨W�,<`8-bit�GD,áÌ�íÇ@      4   9t/6nt
CJNE Rd,#data16,rel8 ¨W�,<`16-bit�GD,áÌ�íÇ@      5   9t/6nt
CJNE [Rd],#data8,rel8 ¨W�,<`8-bit�GD,áÌ�íÇ@      4   10t/7nt
CJNE [Rd],#data16,rel8 ¨W�,<Èy`16-bit�GD,áÌ�íÇ@      5   10t/7nt
DJNZ Rd,rel8 �,<£1,á�0íÇ@      3   8t/5nt
DJNZ direct,rel8 Èy��£1,á�0íÇ@      4   9t/5nt
FCALL addr24 S×ü(Ã¹ü24-bit��NÈXÏã!B)      4  12/8(PZ)
FJMP addr24 SÇ@(Ã¹ü24-bit��NÈXÏã!B)      4      6
JB bit,rel8 Vp!�BíÇ@      4   10t/6nt
JBC bit,rel8 Vp!�BíÇ@,JÙ8¹!      4   11t/7nt
JMP rel16 ´5ÊSÇ@      3      6
JMP [Rs] Ç@���,<Èy�nX��(64K).      2      7
JMP [A+DPTR] Ç@��A+DPTRÈy�nX��(64K).      2      5
JMP [[Rs+]] Ç@���,<�nX Èy��.      2      8
JNB bit,rel8 Vp!u�BíÇ@      4  10t/6nt
JNZ rel8 Vp�t<á�0íÇ@      2   6t/3nt
JZ rel8 Vp�t<�0íÇ@      2   6t/3nt
NOP N¡0      1      3
RET ¢$ßc¨²      2   8/6(PZ)
RETI ¢��¨²      2  10/8(PZ)

   
!¡0

ANL C, bit ¯!-!�eâ      3      4
ANL C, /bit ¯!-!X¡�eâ      3      4
CLR bit Ù8!      3      4
MOV C, bit !->¯!Ï|      3      4
MOV bit, C ¯!->!Ï|      3      4
ORL C, bit ¯!-!�eê      3      4
ORL C, /bit ¯!-!X¡�eê      3      4
SETB bit �BÛn!      3      4

Ö�`K�

BKPT éK��Ö���      1  23/19(PZ)
RESET éK@Êá!,àê¼á!Ìà      2     18
TRAP #data4 éK16þ@ÊK��Ô      2  23/19(PZ)
¼1:Íb8`16 bitÏ!,£�tøbit�4+1;Íb32 bitÏ!,£�tøbit�6+1;

¼2:£þ�,<X_94ü3þÊs<ó.

¼3:�Ôþ�,<�4þÊs<ó,J-X�t�,<�2þÊs<ó.

ADD HDt
Á©: ADD dest, source
¡0: dest <- src + dest
£Ä:
Íd¡0D`ÂÛ¡0D¯ `¯
t©.§p±,üÂÛ¡0D�.¡0âd¡0Dá¬.
¼:VpübÍPSWLm,Úì�bÛ«!È�.



�Ì: +V-+V,+-+
Û«!È�: C, AC, V, N, Z

ADD Rd, Rs
+VD: 2
ÊsD: 3
¡0: (Rd) <-- (Rd) + (Rs)
¥Õ:

 0  0  0  0 SZ  0  0  1  d  d  d  d  s  s  s  s

ADD Rd, [Rs]
+VD: 2
ÊsD: 4
¡0: (Rd) <-- (Rd) + ((WS:Rs))
¥Õ:

 0  0  0  0 SZ  0  1  0  d  d  d  d  0  s  s  s

ADD [Rd], Rs
+VD: 2
ÊsD: 4
¡0: (WS:Rd) <-- (WS:Rd) + (Rs)
¥Õ:

 0  0  0  0 SZ  0  1  0  s  s  s  s  1  d  d  d

ADD Rd, [Rs+offset8]
+VD: 3
ÊsD: 6
¡0: (Rd) <-- (Rd) + ((WS:Rs)+offset8)
¥Õ:

 0  0  0  0 SZ  1  0  0  d  d  d  d  0  s  s  s

ADD [Rd+offset8], Rs
+VD: 3
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + (Rs)
¥Õ:

 0  0  0  0 SZ  1  0  0  s  s  s  s  1  d  d  d

+V3:8-bit#Ï��

ADD Rd, [Rs+offset16]
+VD: 4
ÊsD: 6
¡0: (Rd) <-- (Rd) + ((WS:Rs)+offset16)
¥Õ:

 0  0  0  0 SZ  1  0  1  d  d  d  d  0  s  s  s

ADD [Rd+offset16], Rs
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + (Rs)



¥Õ:
 0  0  0  0 SZ  1  0  1  s  s  s  s  1  d  d  d

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

ADD Rd, [Rs+]
+VD: 2
ÊsD: 5
¡0: (Rd) <-- (Rd) + ((WS:Rs))
¥Õ:

 0  0  0  0 SZ  0  1  1  d  d  d  d  0  s  s  s

ADD [Rd+], Rs
+VD: 2
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) + (Rs)
¥Õ:

 0  0  0  0 SZ  0  1  1  s  s  s  s  1  d  d  d

ADD direct, Rs
+VD: 3
ÊsD: 4
¡0: (direct) <-- (direct) + (Rs)
¥Õ:

 0  0  0  0 SZ  1  1  0  s  s  s  s  1  3-bitÈy��

+V3:Èy��"8-bit

ADD Rd, direct
+VD: 3
ÊsD: 4
¡0: (Rd) <-- (Rd) + (direct)
¥Õ:

 0  0  0  0 SZ  1  1  0  d  d  d  d  0  3-bitÈy��

+V3:Èy��"8-bit

ADD Rd, #data8
+VD: 3
ÊsD: 3
¡0: (Rd) <-- (Rd) + #data8
¥Õ:

 1  0  0  1  0  0  0  1  d  d  d  d  0  0  0  0

+V4:8-bit�GD

ADD Rd, #data16
+VD: 4
ÊsD: 3
¡0: (Rd) <-- (Rd) + #data16
¥Õ:

 1  0  0  1  1  0  0  1  d  d  d  d  0  0  0  0

+V3:16-bit�GDX¬8-bit



+V4:16-bit�GDX"8-bit

ADD [Rd], #data8
+VD: 3
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data8
¥Õ:

 1  0  0  1  0  0  1  0  0  d  d  d  0  0  0  0

+V4:8-bit�GD

ADD [Rd], #data16
+VD: 4
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data16
¥Õ:

 1  0  0  1  1  0  1  0  0  d  d  d  0  0  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

ADD [Rd+], #data8
+VD: 3
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data8
¥Õ:

 1  0  0  1  0  0  1  1  0  d  d  d  0  0  0  0

+V4:8-bit�GD

ADD [Rd+], #data16
+VD: 4
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data16
¥Õ:

 1  0  0  1  1  0  1  1  0  d  d  d  0  0  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

ADD [Rd+offset8], #data8
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + #data8
¥Õ:

 1  0  0  1  0  1  0  0  0  d  d  d  0  0  0  0

+V3:8-bit#Ï��
+V4:8-bit�GD

ADD [Rd+offset8], #data16
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + #data16
¥Õ:



 1  0  0  1  1  1  0  0  0  d  d  d  0  0  0  0

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

ADD [Rd+offset16], #data8
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + #data8
¥Õ:

 1  0  0  1  0  1  0  1  0  d  d  d  0  0  0  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V4:8-bit�GD

ADD [Rd+offset16], #data16
+VD: 6
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + #data16
¥Õ:

 1  0  0  1  1  1  0  1  0  d  d  d  0  0  0  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:16-bit�GDX¬8-bit
+V6:16-bit�GDX"8-bit

ADD direct, #data8
+VD: 4
ÊsD: 4
¡0: (direct) <-- (direct) + #data8
¥Õ:

 1  0  0  1  0  1  1  0  0   3-bitÈy��  0  0  0  0

+V3:Èy��"8-bit
+V4:8-bit�GD

ADD direct, #data16
+VD: 5
ÊsD: 4
¡0: (direct) <-- (direct) + #data16
¥Õ:

 1  0  0  1  1  1  1  0  0   3-bitÈy��  0  0  0  0

+V3:Èy��"8-bit
+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

ADDC ú¯!HDt
Á©: ADDC dest, source
¡0: dest <- dest + src + C
£Ä:
Íd¡0D`ÂÛ¡0Dú!6{óX¯!¯ `¯
t©.§p±,üÂÛ¡0D�.¡0âd¡0D



á¬.VpC=1,§pûbd`ÂÛX`;VpC=0,íÌ�.¡6ãXt©ü9�Õî�z¤k.SüÊ,�
á!C,
âÍî�zD�¢"¼Ú�¬¼Ú¯ Ìt.
�Ì: +V-+V,+-+
Û«!È�: C, AC, V, N, Z

ADDC Rd, Rs
+VD: 2
ÊsD: 3
¡0: (Rd) <-- (Rd) + (Rs) + (C)
¥Õ:

 0  0  0  1 SZ  0  0  1  d  d  d  d  s  s  s  s

ADDC Rd, [Rs]
+VD: 2
ÊsD: 4
¡0: (Rd) <-- (Rd) + ((WS:Rs)) + (C)
¥Õ:

 0  0  0  1 SZ  0  1  0  d  d  d  d  0  s  s  s

ADDC [Rd], Rs
+VD: 2
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) + (Rs) + (C)
¥Õ:

 0  0  0  1 SZ  0  1  0  s  s  s  s  1  d  d  d

ADDC Rd, [Rs+offset8]
+VD: 3
ÊsD: 6
¡0: (Rd) <-- (Rd) + ((WS:Rs)+offset8) + (C)
¥Õ:

 0  0  0  1 SZ  1  0  0  d  d  d  d  0  s  s  s

+V3:8-bit#Ï��

ADDC [Rd+offset8], Rs
+VD: 3
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + (Rs) + (C)
¥Õ:

 0  0  0  1 SZ  1  0  0  s  s  s  s  1  d  d  d

+V3:8-bit#Ï��

ADDC Rd, [Rs+offset16]
+VD: 4
ÊsD: 6
¡0: (Rd) <-- (Rd) + ((WS:Rs)+offset16) + (C)
¥Õ:

 0  0  0  1 SZ  1  0  1  d  d  d  d  0  s  s  s

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit



ADDC [Rd+offset16], Rs
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + (Rs) + (C)
¥Õ:

 0  0  0  1 SZ  1  1  1  s  s  s  s  1  d  d  d

ADDC Rd, [Rs+]
+VD: 2
ÊsD: 5
¡0: (Rd) <-- (Rd) + ((WS:Rs)) + (C)
¥Õ:

 0  0  0  1 SZ  0  1  1  d  d  d  d  0  s  s  s

ADDC [Rd+], Rs
+VD: 2
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) + (Rs) + (C)
¥Õ:

 0  0  0  1 SZ  0  1  1  s  s  s  s  1  d  d  d

ADDC direct, Rs
+VD: 3
ÊsD: 4
¡0: (direct) <-- (direct) + (Rs) + (C)
¥Õ:

 0  0  0  1 SZ  1  1  0  s  s  s  s  1   3-bitÈy��

+V3:Èy��"8-bit

ADDC Rd, direct
+VD: 3
ÊsD: 3
¡0: (Rd) <-- (Rd) + (direct) + (C)
¥Õ:

 0  0  0  1 SZ  1  1  0  d  d  d  d  0   3-bitÈy��

+V3:Èy��"8-bit

ADDC Rd, #data8
+VD: 3
ÊsD: 3
¡0: (Rd) <-- (Rd) + #data8 + (C)
¥Õ:

 1  0  0  1  0  0  0  1  0  d  d  d  0  0  0  1

+V4:8-bit�GD

ADDC Rd, #data16
+VD: 4
ÊsD: 3
¡0: (Rd) <-- (Rd) + #data16 + (C)
¥Õ:



 1  0  0  1  1  0  0  1  0  d  d  d  0  0  0  1

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

ADDC [Rd], #data8
+VD: 3
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data8 + (C)
¥Õ:

 1  0  0  1  0  0  1  0  0  d  d  d  0  0  0  1

+V4:8-bit�GD

ADDC [Rd], #data16
+VD: 4
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data16 + (C)
¥Õ:

 1  0  0  1  1  0  1  0  0  d  d  d  0  0  0  1

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

ADDC [Rd+], #data8
+VD: 3
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data8 + (C)

(Rd) <-- (Rd) + 1
¥Õ:

 1  0  0  1  0  0  1  1  0  d  d  d  0  0  0  1

+V4:8-bit�GD

ADDC [Rd+], #data16
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data16 + (C)

(Rd) <-- (Rd) + 2
¥Õ:

 1  0  0  1  1  0  1  1  0  d  d  d  0  0  0  1

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

ADDC [Rd+offset8], #data8
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + #data8 + (C)
¥Õ:

 1  0  0  1  0  1  0  0  0  d  d  d  0  0  0  1

+V3:8-bit#Ï��
+V4:8-bit�GD



ADDC [Rd+offset8], #data16
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + #data16 + (C)
¥Õ:

 1  0  0  1  1  1  0  0  0  d  d  d  0  0  0  1

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

ADDC [Rd+offset16], #data8
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + #data8 + (C)
¥Õ:

 1  0  0  1  0  1  0  1  0  d  d  d  0  0  0  1

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:8-bit�GD

ADDC [Rd+offset16], #data16
+VD: 6
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + #data16 + (C)
¥Õ:

 1  0  0  1  1  1  0  1  0  d  d  d  0  0  0  1

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:16-bit�GDX¬8-bit
+V6:16-bit�GDX"8-bit

ADDC direct, #data8
+VD: 4
ÊsD: 4
¡0: (direct) <-- (direct) + #data8 + (C)
¥Õ:

 1  0  0  1  0  1  1  0  0   3-bitÈy��  0  0  0  1

+V3:Èy��"8-bit
+V4:8-bit�GD

ADDC direct, #data16
+VD: 5
ÊsD: 4
¡0: (direct) <-- (direct) + #data16 + (C)
¥Õ:

 1  0  0  1  1  1  1  0  0   3-bitÈy��  0  0  0  1

+V3:Èy��"8-bit
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit



ADDS Át
Á©: ADDS dest, #value
¡0: dest <- dest + #data4
£Ä:
4-bitÝúË�GDt�ÂÛ�.�GDXúËÊ��ÜÖX�Ì,
ât�ÂÛ¡0DÛnX¬£�(Ã¹
�+V,ê+).�GDX×È�+7�-8.8Û¸Xsã�ü9t£Û\`uD<.
�Ì: +V-+V,+-+
Û«!È�: N, Z
¼:ADDSáîÈ�C`ACÛ«,´�þÛ¸�ü9·Ó80C51�XINC`DECÛ¸X(øþÛ¸áÈ
�Û«)

ADDS Rd, #data4
+VD: 2
ÊsD: 4
¡0: (Rd) <-- (Rd) + #data4
¥Õ:

 1  0  1  0 SZ  0  0  1  d  d  d  d      4-bit�GD

ADDS [Rd], #data4
+VD: 2
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data4
¥Õ:

 1  0  1  0 SZ  0  1  0  0  d  d  d      4-bit�GD

ADDS [Rd+], #data4
+VD: 2
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data4
¥Õ:

 1  0  1  0 SZ  0  1  1  0  d  d  d      4-bit�GD

ADDS [Rd+offset8], #data4
+VD: 3
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + #data4
¥Õ:

 1  0  1  0 SZ  1  0  0  0  d  d  d      4-bit�GD

+V3:8-bit#Ï��

ADDS [Rd+offset16], #data4
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + #data4
¥Õ:

 1  0  1  0 SZ  1  0  1  0  d  d  d      4-bit�GD

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit



ADDS direct, #data4
+VD: 3
ÊsD: 4
¡0: (direct) <-- (direct) + #data4
¥Õ:

 1  0  1  0 SZ  1  1  0  0   3-bitÈy��      4-bit�GD

AND �eâ
Á©: AND dest, src
¡0: dest <- dest AND src
£Ä:
d`ÂÛÝ!â.d¡0DÛnX+Vê+`ÂÛ¡0DÛnX¬£¯ �eâ,�9ÂÛ¬£�.¡0â
dDBá¬.
�Ì: +V-+V,+-+
Û«!È�: N, Z

AND Rd, Rs
+VD: 2
ÊsD: 3
¡0: (Rd) <-- (Rd) •  (Rs)
¥Õ:

 0  1  0  1 SZ  0  0  1  d  d  d  d  s  s  s  s

AND Rd, [Rs]
+VD: 2
ÊsD: 4
¡0: (Rd) <-- (Rd) AND ((WS:Rs))
¥Õ:

 0  1  0  1 SZ  0  1  0  d  d  d  d  0  s  s  s

AND [Rd], Rs
+VD: 2
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) AND (Rs)
¥Õ:

 0  1  0  1 SZ  0  1  0  s  s  s  s  1  d  d  d

AND Rd, [Rs+offset8]
+VD: 3
ÊsD: 6
¡0: (Rd) <-- (Rd) •  ((WS:Rs)+offset8)
¥Õ:

 0  1  0  1 SZ  1  0  0  d  d  d  d  0  s  s  s

+V3:8-bit#Ï��

AND [Rd+offset8], Rs
+VD: 3
ÊsD: 6
¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) •  (Rs)
¥Õ:



 0  1  0  1 SZ  1  0  0  s  s  s  s  1  d  d  d

+V3:8-bit#Ï��

AND Rd, [Rs+offset16]
+VD: 4
ÊsD: 6
¡0:  (Rd) <-- (Rd) AND ((WS:Rs)+offset16)
¥Õ:

 0  1  0  1 SZ  1  0  1  d  d  d  d  0  s  s  s

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

AND [Rd+offset16], Rs
+VD: 4
ÊsD: 6
¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) •  (Rs)
¥Õ:

 0  1  0  1 SZ  1  0  1  s  s  s  s  1  d  d  d

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

AND Rd, [Rs+]
+VD: 2
ÊsD: 5
¡0:  (Rd) <-- (Rd) AND ((WS:Rs))
¥Õ:

 0  1  0  1 SZ  0  1  1  d  d  d  d  0  s  s  s

AND [Rd+], Rs
+VD: 2
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) AND (Rs)
¥Õ:

 0  1  0  1 SZ  0  1  1  s  s  s  s  1  d  d  d

AND direct, Rs
+VD: 3
ÊsD: 4
¡0: (direct) <-- (direct) •  (Rs)
¥Õ:

 0  1  0  1 SZ  1  1  0  s  s  s  s  1   3-bitÈy��

+V3:Èy��"8-bit

AND Rd, direct
+VD: 3
ÊsD: 3
¡0: (Rd) <-- (Rd) AND (direct)
¥Õ:

 0  1  0  1 SZ  1  1  0  d  d  d  d  0   3-bitÈy��

+V3:Èy��"8-bit



AND Rd, #data8
+VD: 3
ÊsD: 3
¡0: (Rd) <-- (Rd) •  #data8
¥Õ:

  1  0  0  1  0  0  0  1  d  d  d  d  0  1  0  1

+V3:8-bit�GD

AND Rd, #data16
+VD: 4
ÊsD: 3
¡0: (Rd) <-- (Rd) AND #data16
¥Õ:

  1  0  0  1  1  0  0  1  d  d  d  d  0  1  0  1

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

AND [Rd], #data8
+VD: 3
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) AND #data8
¥Õ:

  1  0  0  1  0  0  1  0  0  d  d  d  0  1  0  1

+V3:8-bit�GD

AND [Rd], #data16
+VD: 4
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) AND #data16
¥Õ:

  1  0  0  1  1  0  1  0  0  d  d  d  0  1  0  1

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

AND [Rd+], #data8
+VD: 4
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) AND #data8

(Rd) <-- (Rd) + 1
¥Õ:

  1  0  0  1  0  0  1  1  0  d  d  d  0  1  0  1

+V3:8-bit�GD

AND [Rd+], #data16
+VD: 4
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) AND #data16

(Rd) <-- (Rd) + 2
¥Õ:



  1  0  0  1  1  0  1  1  0  d  d  d  0  1  0  1

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

AND [Rd+offset8], #data8
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) AND #data8
¥Õ:

  1  0  0  1  0  1  0  0  0  d  d  d  0  1  0  1

+V3:8-bit#Ï��
+V4:8-bit�GD

AND [Rd+offset8], #data16
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) AND #data16
¥Õ:

  1  0  0  1  1  1  0  0  0  d  d  d  0  1  0  1

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

AND [Rd+offset16], #data8
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) AND #data8
¥Õ:

  1  0  0  1  0  1  0  1  0  d  d  d  0  1  0  1

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:8-bit�GD

AND [Rd+offset16], #data16
+VD: 6
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) AND #data16
¥Õ:

  1  0  0  1  1  1  0  1  0  d  d  d  0  1  0  1

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:16-bit�GDX¬8-bit
+V6:16-bit�GDX"8-bit

AND direct, #data8
+VD: 4
ÊsD: 4
¡0: (direct) <-- (direct) AND #data8
¥Õ:

  1  0  0  1  0  1  1  0  0   3-bitÈy��  0  1  0  1



+V3: Èy��X"8-bit
+V4: 8-bit�GD

AND direct, #data16
+VD: 5
ÊsD: 4
¡0: (direct) <-- (direct) AND #data16
¥Õ:

  1  0  0  1  1  1  1  0  0   3-bitÈy��  0  1  0  1

+V3: Èy��X"8-bit
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

ANL Ûn!à¯!�eâ
Á©: ANL C, bit
¡0: C <- C (AND) Bit
£Ä: Ï9Ûn!,à¯!�eâ,�9C�

�Ì: !
Û«!È�:!
¼:  X¯!Û«��m9,àá��bALU¡0���.
+VD: 3
ÊsD: 4
¥Õ:

 0  0  0  0  1  0  0  0  0  1  0  0  0  0 2bit!��

+V3: !��X"8-bit

ANL Ûn!ª¡,aà¯!�eâ
Á©: ANL C, /bit
¡0: Carry <- C (AND) bitª¡
£Ä: Ï9Ûn!,ª¡,à¯!�eâ,�9C�

�Ì: !
Û«!È�: ´
¼:  X¯!Û«��m9,àá��bALU¡0���.
+VD: 3
ÊsD: 4
¥Õ:

 0  0  0  0  1  0  0  0  0  1  0  1  0  0 2bit!��

+V3: !��X"8-bit

ASL D:ºÏ
Á©: ASL dest, coun
¡0: (C) <- (dest.msb)

(dest.bit n+1) <- (dest.bit n)
count = count-1
Do While (count not equal to 0)
End While
if sign change during shift,
(V) <- 1

£Ä: Vpcount¡0D>0,í�ÂÛ¡0DÛnX¬£D:.Ï,Ï!XõD�count¡0D�n.Ï!�



Ô"!Ï90,Ô¬!Ï�C�.Vpcount¡0D=0,íá; Ï!.�Z±-s¡0DXúË,§pXÔ¬!
ÊÁ�úË!.
�D¡0DÃ¹�:

-�GD(#data4/5)
-�,<(¾Sü5 bit,Ôî31þÏ!)

�D¡0DÃ¹��GDê�,<.count�Ôþ0-31X7D,àÂÛ¡0D�ÝúËXHD.¡0âcount
¡0Dá¬.DB�ÌÃ¹�8,16ê32 bit.ü32-bitÏ!Ê,ÂÛ¡0D� +�,<X"¼Ú.
¼ã:

- VpÏ!�DY�ZDB�Ì, countÚ�$
ü5bits, ºêÍb�GÏ!Xcount,Vpcount=0,Ï
!06.

-  +�,<�øþÌ�X�,<(R1:R0, R3:R2, R5:R4, êR7:R6).
�Ì: +V,+, +
Û«!È�: C, N, Z

ASL Rd, Rs
+VD:2
ÊsD:Íb8/16 bit £2þbitÏ!-> 4 + 1

Íb32 bit £2þbitÏ!-> 6 + 1
¡0:

¥Õ:
      +V`+�Ì

 1  1  0  1 SZ1 SZ0  0  1  d  d  d  d       4-bit�GD

       +�Ì
 1  1  0  1  1  1  0  1  d  d  d         5-bit�GD

¼: SZ1/SZ0 = 00:+V¡0;

SZ1/SZ0 = 10: +¡0;

SZ1/SZ0 = 11:  +¡0.

ASR D:ÇÏ
Á©: ASR dest, count
¡0: (C) <- (dest.0)

(dest.bit n) <- (dest.bit n+1)
count = count-1
Do While (count not equal to 0)
End While
dest.msb <- Sign bit

£Ä:Vpcount¡0D>0,í�ÂÛ¡0DÛnX¬£D:ÇÏ,Ï!XõD�count¡0D�n.Ï!�Ô
¬!Ï90,Ô"!Ï�C�.Vpcount¡0D=0,íá; Ï!.�Z±-s¡0DXúË,§pXÔ¬!Ê
Á�úË!.
�D¡0DÃ¹�:

-�GD(#data4/5)
-�,<(¾Sü5 bit,Ôî31þÏ!)

�D¡0DÃ¹��GDê�,<.count�Ôþ0-31X7D,àÂÛ¡0D�ÝúËXHD.¡0âcount
¡0Dá¬.DB�ÌÃ¹�8,16ê32 bit.ü32-bitÏ!Ê,ÂÛ¡0D� +�,<X"¼Ú.
¼ã:



- VpÏ!�DY�ZDB�Ì, countÚ�$
ü5bits, ºêÍb�GÏ!Xcount,Vpcount=0,Ï
!06.

-  +�,<�øþÌ�X�,<(R1:R0, R3:R2, R5:R4, êR7:R6).
�Ì: +V,+, +
Û«!È�: C, N, Z

ASR Rd, Rs
¡0:

+VD: 2
ÊsD:Íb8/16 bit £2þbitÏ!-> 4 + 1

Íb32 bit £2þbitÏ!-> 6 + 1
¥Õ

      +V`+�Ì
 1  1  0  0 SZ1 SZ0  1  0  d  d  d  d  s  s  s  s

ASR Rd, #data4
Rd,#data5

¡0:

+VD: 2
ÊsD:Íb8/16 bit £2þbitÏ!-> 4 + 1

Íb32 bit £2þbitÏ!-> 6 + 1
¥Õ

      +V`+�Ì
 1  1  0  1 SZ1 SZ0  1  0  d  d  d  d       4-bit�GD

       +�Ì
 1  1  0  1 SZ1 SZ0  1  0  d  d  d         5-bit�GD

¼: SZ1/SZ0 = 00:+V¡0;
SZ1/SZ0 = 10: +¡0;
SZ1/SZ0 = 11:  +¡0.

BCC Vp¯!C=0íÇ@
Á©: BCC rel8
¡0: (PC) <-- (PC) + 2

if (C) = 0 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

VpÞÔõD:/�eÛ¸(êJWÛ¸È�ZCÛ«)u{ó¯!(C=1),íÚ�¥ó.Ú�×Èü+254+V
�-256+V, ÂÛ���O�+Ì�.



¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

1  1  1  1  0  0  0  0                      rel8

BCS Vp¯!C=1íÇ@
Á©: BCS rel8
¡0: (PC) <-- (PC) + 2

if (C) = 1 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõD:/�eÛ¸(êJWÛ¸È�ZCÛ«){óZ¯!(C=1),íÚ�¥ó.Ú�×Èü+254+V
�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

1  1  1  1  0  0  0  1                      rel8

BEQ Vp�0íÇ@
Á©: BEQ rel8
¡0: (PC) <-- (PC) + 2

if (Z) = 1 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõD:/�eÛ¸(êJWÛ¸È�ZZÛ«){óZ�bb0X§p(Z=1),íÚ�¥ó.Ú�×Èü
+254+V�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

1  1  1  1  0  0  1  1                      rel8

BG VpûbíÇ@(´úË)
Á©: BG rel8
¡0: (PC) <-- (PC) + 2

if (Z) OR (C) = 0 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõ¨WÛ¸X§p�:ÂÛD�ûbdD�(ÝúË¡0),íÚ�¥ó.Ú�×Èü+254+V�-



256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

 1  1  1  1  1  0  0  0                      rel8

BGE Vpûbê�bíÇ@(ÝúË)
Á©: BGE rel8
¡0: (PC) <-- (PC) + 2

if (N) XOR (V) = 0 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõ¨WÛ¸X§p�:ÂÛD�ûbê�bdD�(ÝúË¡0),íÚ�¥ó.Ú�×Èü+254+
V�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

 1  1  1  1  1  0  1  0                      rel8

BGT VpûbíÇ@(ÝúË)
Á©: BGT rel8
¡0: (PC) <-- (PC) + 2

if ((Z) OR (N)) XOR (V) = 0 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõ¨WÛ¸X§p�:ÂÛD�ûbdD�(ÝúË¡0),íÚ�¥ó.Ú�×Èü+254+V�-
256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

 1  1  1  1  1  1  0  0                      rel8

BKPT ��
Á©: BKPT
¡0: (PC) <-- (PC) + 1

(SSP) <-- (SSP) - 6
((SSP)) <-- (PC)
((SSP)) <-- (PSW)
(PSW) <-- code memory (bkpt vector)



(PC.15-0) <-- code memory (bkpt vector)
(PC.23-16) <-- 0; (PC.0) <-- 0

£Ä:
éKÔþ����.����O�â�G��,Sü¶£×ü¤ üÏ³õãßXÔ�Ûn·Õ.þÛ¸
übÓóÏ³,¤oÔþT)X�©9r�@Ê��.
�Zü�Ý5ÊßS��7�¹0,�OÝÔþÛ¸,WXSzáûb�ÝXÛ¸,��)+VÛ¸NOP.
�´���Ã¹NOPX!B,NOPâ6ÃÑ�ºêÔoÛ¸,VÚ�(�)êJWáÔUî���XÛ¸.
Vp��XSzûbNOP,WÚîü; Ê�#Û¸XNc.
��X¡0ÕMÿÚ!�FFh.NOPX¡0ÕMÿÚ!�00h�uêßXEPROMX!BÚ���,êN
¡0,áî�ÝJWC0üXÛ¸.
�Ì: ´
Û«!È�: ´(5)

+VD:1
ÊsD: 23/19 (PZ)
¥Õ:

1  1  1  1  1  1  1  1

5. �ÝXPSW�¶£<�×9.WÃÑ�DebuggerX±,,�áÔnU�..

BL Vpãbê�bíÇ@(´úË)
Á©: BL rel8
¡0: (PC) <-- (PC) + 2

if (Z) OR (C) = 1 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõ¨WÛ¸X§p�:ÂÛD�ãbê�bdD�(´úË¡0),íÚ�¥ó.Ú�×Èü+254+
V�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

 1  1  1  1  1  0  0  1                      rel8

BLE Vpãbê�bíÇ@(ÝúË)
Á©:BLE rel8
¡0: (PC) <-- (PC) + 2

if ((Z) OR (N)) XOR (V) = 1 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõ¨WÛ¸X§p�:ÂÛD�ãbê�bdD�(ÝúË¡0),íÚ�¥ó.Ú�×Èü+254+
V�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt



¥Õ:
1  1  1  1  1  1  0  1                      rel8

BLT VpãbíÇ@(ÝúË)
Á©: BLT rel8
¡0: (PC) <-- (PC) + 2

if (N) XOR (V) = 1 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõ¨WÛ¸X§p�:ÂÛD�ãbdD�(ÝúË¡0),íÚ�¥ó.Ú�×Èü+254+V�-
256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

1  1  1  1  1  0  1  1                      rel8

BMI Vp�óíÇ@
Á©: BMI rel8
¡0: (PC) <-- (PC) + 2

if (N) = 1 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõD:/�eÛ¸(êJWÛ¸È�ZNÛ«){óZãb0X§p(N=1),íÚ�¥ó.Ú�×Èü
+254+V�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

1  1  1  1  0  1  1  1                      rel8

BNE VpáÌ�íÇ@
Á©: BNE rel8
¡0: (PC) <-- (PC) + 2

if (Z) = 0 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõD:/�eÛ¸(êJWÛ¸È�ZZÛ«){óZ20§p(Z=0),íÚ�¥ó.Ú�×Èü+254+
V�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2



ÊsD: 6t/3nt
¥Õ:

1  1  1  1  0  0  1  0                      rel8

BNV VpuvÎíÇ@
Á©: BNV rel8
¡0: (PC) <-- (PC) + 2

if (V) = 0 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõD:/�eÛ¸(êJWÛ¸È�ZVÛ«)u{óvÎ(V=0),íÚ�¥ó.Ú�×Èü+254+V
�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

1  1  1  1  0  1  0  0                      rel8

BOV VpvÎíÇ@
Á©: BOV rel8
¡0: (PC) <-- (PC) + 2

if (V) = 1 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõD:/�eÛ¸(êJWÛ¸È�ZVÛ«){óZvÎ(V=1),íÚ�¥ó.Ú�×Èü+254+V
�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´
+VD:2
ÊsD: 6t/3nt
¥Õ:

1  1  1  1  0  1  0  1                      rel8

BPL Vp�7íÇ@
Á©: BPL rel8
¡0: (PC) <-- (PC) + 2

if (N) = 0 then
(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
VpÞÔõD:/�eÛ¸(êJWÛ¸È�ZNÛ«){óZûb0X§p(N=0)íÚ�¥ó.Ú�×Èü
+254+V�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:!
Û«!È�:´



+VD:2
ÊsD: 6t/3nt
¥Õ:

1  1  1  1  0  1  1  0                      rel8

BR ´5ÊÚ�
Á©: BR rel8
¡0: (PC) <-- (PC) + 2

(PC) <-- (PC + rel8*2)
(PC.0) <-- 0

£Ä:
´5ÊÚ�,×Èü+254+V�-256+V, ÂÛ���O�+Ì�.
¼:º�XÚ�×È�V6.3
�Ì:´
Û«!È�:´
+VD:2
ÊsD:6
¥Õ:

1  1  1  1  1  1  1  0                  rel8

1  1  0  0  0  1  0  1

CALL ÌÍ$ßc×ü
Á©: CALL rel16
¡0: (PC) <-- (PC) + 3

(SP) <-- (SP) - 4
((SP)) <-- (PC.23-0)
(PC) <-- (PC + rel16*2)
(PC.0) <-- 0

£Ä:
´5ÊÚ�,×Èü+65,534+V�-65,536+V, ÂÛ���O�+Ì�.24-bit¨²��±,üÚÜ�.
¼:VpXAü0Iõã�,¾Ý16-bitX��_9ÚÜ
¼:º�XÚ�×È�V6.3
�Ì:´
Û«!È�:´
+VD: 3
ÊsD:7/4(PZ)
¥Õ:
+V2: rel16X¬8 bit
byte 3: rel16X"8 bit

CALL Èy$ßc×ü
Á©: CALL [Rs]
¡0: (PC) <-- (PC) + 2

(SP) <-- (SP) - 4
((SP)) <-- (PC.23-0)
(PC.15-1) <-- (Rs.15-1)
(PC.0) <-- 0

£Ä:
´5ÊÚ���¡0D�,<ÙÿX��,Ã¹üCALLÛ¸â664KIYXÏã×È.¨²��(CALLÛ



¸â6X��)±,üÚÜ�.ÂÛ���O�+Ì�,´�CALLSPC.0=0.
¼: (1)�bPC��ÛåCALLÛ¸â6X��,�¹Vp¥óüÔþáàXI,�×üXßc�Oüwþ
I�.
(2)VpXAü0Iõã�,_9ÚÜX��¾Ý16-bit.

�Ì: ´
Û«!È�: ´
+VD:2
ÊsD:8/5(PZ)
¥Õ:

 1  1  0  0  0  1  1  0  0  0  0  0  0  s  s  s

CJNE ¨W,áÌ�íÇ@
Á©: CJNE dest, src, rel8
¡0: (PC) <-- (PC) + # of instruction bytes

(dest) - (direct) (result not stored)
if (Z) = 0 then
(PC) <-- (PC + rel8*2); (PC.0) <-- 0

£Ä:
�d¡0DÛnX+Vê+àÂÛ¡0DÛnX¬£Ì¨W,JÈ��ÕÛ«.VpÌ�íÇ@�Ûn�
�.¡0âd`ÂÛ¡0Dá¬.Ú�X×È�+254+V�-256+V,àèÂÛ��ü·Õ�³��O�+
Ì�.
¼:º�Ç@×È�×6.3V
�Ì: +V-+V,+-+
Û«È�: C, N, Z
(¼ã: ¡M^O_X¨W�Zà80C51ÔÈ,áÈ�V`AVÛ«)

CJNE Rd, direct, rel8
+VD:4
ÊsD:10t/7nt
¥Õ:

 1  1  1  0 SZ  0  1  0  d  d  d  d  0   3-bitÈy��

+V3:Èy��X"8-bit
+V4:rel8

CJNE Rd, #data8, rel8
+VD:4
ÊsD:9t/6nt
¥Õ:

 1  1  1  0  0  0  1  1  d  d  d  d  0  0  0  0

+V3:rel
+V4:8-bit�GD

CJNE Rd, #data16, rel8
+VD:5
ÊsD:9t/6nt
¥Õ:

 1  1  1  0  1  0  1  1  d  d  d  d  0  0  0  0

+V3:rel
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit



CJNE [Rd], #data8, rel8
+VD:4
ÊsD:10t/7nt
¥Õ:

 1  1  1  0  0  0  1  1  0  d  d  d  1  0  0  0

+V3:rel
+V4:8-bit�GD

CJNE [Rd], #data16, rel8
+VD:5
ÊsD:10t/7nt
¥Õ:

 1  1  1  0  1  0  1  1  0  d  d  d  1  0  0  0

+V3: rel8
+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

CLR Ù8Ûn!
Á©: CLR bit
¡0: (bit) <-- 0
£Ä: Ù8Ûn!
|,: !
Û«!È�: ´
+VD: 3
ÊsD: 4
¥Õ:

0  0  0  1  0  0  0  0  0  0  0  0  0  0    2-bit

+V3:!��X"8-bit

CMP HD¨W
Á©: CMP dest, src

¡0: dest - src

£Ä:

 d¡0DàÂÛ¡0D¨W, dest – src.Û«!B£©�í.¡0âì¡0D`ÂÛ¡0Dá¬.
�Ì: +V-+V,+-+

Û«!È�: C, AC, V, N, Z

CMP Rd, Rs
+VD: 2
ÊsD: 3
¡0: (Rd) - (Rs)
¥Õ:

 0  1  0  0 SZ  0  0  1  d  d  d  d  s  s  s  s

CMP Rd, [Rs]
+VD: 2
ÊsD: 4
¡0: (Rd) - ((WS:Rs))
¥Õ:



 0  1  0  0 SZ  0  1  0  d  d  d  d  0  s  s  s

CMP [Rd], Rs
+VD: 2
ÊsD: 4
¡0: ((WS:Rd)) - (Rs)
¥Õ:

 0  1  0  0 SZ  0  1  0  s  s  s  s  1  d  d  d

CMP Rd, [Rs+offset8]
+VD: 3
ÊsD: 6
¡0: (Rd) - ((WS:Rs)+offset8)
¥Õ:

 0  1  0  0 SZ  1  0  0  d  d  d  d  0  s  s  s

+V3:8-bit#Ï��

CMP [Rd+offset8], Rs
+VD: 3
ÊsD: 6
¡0: ((WS:Rd)+offset8) - (Rs)
¥Õ:

 0  1  0  0 SZ  1  0  1  s  s  s  s  0  d  d  d

+V3:8-bit#Ï��

CMP Rd, [Rs+offset16]
+VD: 4
ÊsD: 6
¡0: (Rd) - ((WS:Rs)+offset16)
¥Õ:

 0  1  0  0 SZ  1  0  1  s  s  s  s  0  d  d  d

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

CMP [Rd+offset16], Rs
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset16) - (Rs)
¥Õ:

 0  1  0  0 SZ  1  0  1  s  s  s  s  1  d  d  d

CMP Rd, [Rs+]
+VD: 2
ÊsD: 5
¡0: (Rd) - ((WS:Rs))

(Rs) <-- (Rs) + 1 (+V¡0) ê 2 (+¡0)
¥Õ:

 0  1  0  0 SZ  0  1  1  s  s  s  s  1  d  d  d

CMP [Rd+], Rs
+VD: 2



ÊsD: 5
¡0: ((WS:Rd)) - (Rs)

(Rd) <-- (Rd) + 1 (+V¡0) ê 2 (+¡0)
¥Õ:

 0  1  0  0 SZ  0  1  1  s  s  s  s  1  d  d  d

CMP direct, Rs
+VD: 3
ÊsD: 4
¡0: (direct) - (Rs)
¥Õ:

 0  1  0  0 SZ  1  1  0  s  s  s  s  1   3-bitÈy��

+V3:Èy��"8-bit

CMP Rd, direct
+VD: 3
ÊsD: 4
¡0: (Rd) - (direct)
¥Õ:

 0  1  0  0 SZ  1  1  0  d  d  d  d  0   3-bitÈy��

+V3:Èy��"8-bit

CMP Rd, #data8
+VD: 3
ÊsD: 3
¡0: (Rd) - #data8
¥Õ:

 1  0  0  1  0  0  0  1  d  d  d  d  0  1  0  0

+V3:8-bit�GD

CMP Rd, #data16
+VD: 4
ÊsD: 4
¡0: (Rd) - #data16
¥Õ:

 1  0  0  1  1  0  0  1  d  d  d  d  0  1  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

CMP [Rd], #data8
+VD: 3
ÊsD: 4
¡0: ((WS:Rd)) - #data8
¥Õ:

 1  0  0  1  0  0  1  0  0  d  d  d  0  1  0  0

+V4:8-bit�GD

CMP [Rd], #data16
+VD: 4
ÊsD: 4



¡0: ((WS:Rd)) - #data16
¥Õ:

 1  0  0  1  1  0  1  0  0  d  d  d  0  1  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

CMP [Rd+], #data8
+VD: 3
ÊsD: 5
¡0: ((WS:Rd)) - #data8

(Rd) <-- (Rd) + 1
¥Õ:

 1  0  0  1  0  0  1  1  0  d  d  d  0  1  0  0

+V3:8-bit�GD

CMP [Rd+], #data16
+VD: 4
ÊsD: 5
¡0: ((WS:Rd)) - #data16

(Rd) <-- (Rd) + 2
¥Õ:

 1  0  0  1  1  0  1  1  0  d  d  d  0  1  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

CMP [Rd+offset8], #data8
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset8) - #data8
¥Õ:

 1  0  0  1  0  1  0  0  0  d  d  d  0  1  0  0

+V3:8-bit#Ï��
+V4:8-bit�GD

CMP [Rd+offset8], #data16
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset8) - #data16
¥Õ:

 1  0  0  1  1  1  0  0  0  d  d  d  0  1  0  0

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

CMP [Rd+offset16], #data8
+VD: 6
ÊsD: 6
¡0: ((WS:Rd)+offset16) - #data8
¥Õ:

 1  0  0  1  0  1  0  1  0  d  d  d  0  1  0  0



+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:8-bit�GD

CMP [Rd+offset16], #data16
+VD: 6
ÊsD: 6
¡0: ((WS:Rd)+offset16) - #data16
¥Õ:

 1  0  0  1  1  1  0  1  0  d  d  d  0  1  0  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:16-bit�GDX¬8-bit
+V6:16-bit�GDX"8-bit

CMP direct, #data8
+VD: 4
ÊsD: 4
¡0: (direct) - #data8
¥Õ:

 1  0  0  1  0  1  1  0  0   3-bitÈy��  0  1  0  0

+V3: Èy��X"8-bit
+V4:8-bit�GD

CMP direct, #data16
+VD: 5
ÊsD: 4
¡0: (direct) - #data16
¥Õ:

 1  0  0  1  1  1  1  0  0   3-bitÈy��  0  1  0  0

+V3: Èy��X"8-bit
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

CPL ª¡
Á©: CPL Rd
¡0: Rd <-- (Rdª¡)
£Ä:
Í�,<Rdª¡,§p²,�Rd�.ÂÛÃ¹�+V,ê+.

�Ì: +V,+
Û«È�: N, Z
+VD: 2
ÊsD: 3
¥Õ:

 1  0  0  1 SZ  0  0  0  d  d  d  d  1  0  1  0

DA �¯
×H
Á©: DA Rd
¡0: if (Rd.3-0) > 9 or (AC) = 1

then (Rd.3-0) <-- (Rd.3-0) + 6



if (Rd.7-4) > 9 or (C) = 1
then (Rd.7-4) <-- (Rd.7-4) + 6

£Ä:
üADDêADDCÍBCDD¯ ¡0â,Sü8Û¸ÍÂÛ�,<¯ ×H(`¯
·ÕX�¯
).þ¡
0¾Ñ0üb+V�,<.VpÂÛD�X"4 bitûb9,êAC=1,íUtÞ6.VptÞ6éK¬4-bit¯!,í
C=1.VpÂÛD�X¬4 bitûb9,ê�b"!téKC=1,íUtÞ60h..VptÞ60héK¬4 bit¯!,í
C=1.VpCÆ£�1,DAÛ¸áîÍCÙ8.
�Ì: +V
Û«!È�: C, N, Z
¯!ÃÑ�B�1,�áî�Ù8.�Þ6X¯!Û«XÈ�.
+VD:2
ÊsD:4
¥Õ:

 1  0  0  1  0  0  0  0  d  d  d  d  1  0  0  0

¼: Ë�×ß6X<�.
<�6.6 )�ZDAÛ¸ÃÑéKX|0,�ÌGXg95Ê.
  "�+V
  (bit 3-0)

     AC
¯!�

¬�+V

  ¬�+V
  (bit 7-4)

  K�CÛ«  UtXD�  §pCÛ«

    0 - 9       0       0     0 - 9       0      00       0
    A - F       0       1     0 - 8       0      06       0
    0 - 3 *       1       0     0 - 9       0      06       0
    0 - 9       0       0     A - F       0      60       1
    A - F       0       1     9 - F       0      66       1
    0 - 3 *       1       0     A - F       0      66       1
    0 – 9       0       0     0 - 2 **       1      60       1
    A - F       0       1     0 - 2 **       1      66       1
    0 - 3 *       1       0     0 - 3 ***       1      66       1

*�bøþBCDD+ÌtéKAC=1XÔûD+�3,ADDCÛ¸,9+9+1(¯!Û«)=13h
**�bøþBCDD+ÌtéK¬�+VuÝ¢"�+Vy
¯! (AC=0)XÔûD+� 2._
V,98h+97h=12Fh
***�bøþBCDD+ÌtéK¬�+V¢"�+Vy
¯!(AC=1)XÔûD+�3._V,99h+99h=132h

DIV.w 16x8 ÝúË8
DIV.d 32x16 ÝúË8
DIVU.b 8x8 ´úË8
DIVU.w 16x8 ´úË8
DIVU.d 32x16 ´úË8
£Ä:
�ÂÛ¡0DÛnX¬£8¹�d¡0DÛnX+ê+V.
ÍbDIVU.b,ÂÛ¡0DÃ¹�Ïã+�,<X"Ý�+V.ÍbDIV.w`DIVU.w,ÂÛ¡0D�O�+
�,<,ÍbDIV.d`DIVU.d,ÂÛ¡0D�O�+�,<àè�Ôþ +�,<X"+(�ß6¼�).§
pX�±-üÂÛ�,<�(ÍbDIVU.b, DIVU.w, DIV.w,`DIVU.w�8-bit,ÍbDIV.d and DIVU.d�16-
bit)X"�¼Ú,-D(à��zÔÈ)ü¬�¼Ú(8ZDIVU.b,�±,ü+�,<X"�¼Ú,-D±,ü
Ìà+�,<X¬�¼Ú.)
¼:  �,<�øþÌ�X�,<(R1:R0, R3:R2, R5:R4,`R7:R6).
�Ì: +V-+V,+-+, +- +
Û«!È�: C, V, N, Z

¯!C���Ù8.Û«Vü¹ß��=1,JW��ß=0:
- DIVU.b: Vp8¹0,íV=1.8¹03îéKÔþ@ÊÖ���.
- DIV.w, DIVU.w: Vp8X§pûb8-bit(§p�á¯ÂÛ )V=1.
- DIV.d, DIVU.d: Vp8X§pûb16-bit(§p�á¯ÂÛ )V=1.



Z,NXB!ª�b§pX�,àáª�b-D.
×_:
a) DIVU.b R4L, R4H - R4L/R4H,��9R4L,-D�9R4H.
b) DIV.w R0, R2L – R0/R2L,§p��9R0L,-D�9R0H.
c) DIV.d R4,R2 – R5:R4/R2,§p�üR4,-DüR5.
¼:8ZDIVU.b,�ÝX8Û¸ÂÛ�,<X�zàÛ¸ÈâX( “.b” “.w”,“.d”)ÔÈ,d�,<�WXÔ�.

DIV.w Rd, Rs
(ÝúË16 bits / 8 bits --> 8 bit�, 8 bit-D)
+VD: 2
ÊsD: 14
¡0: (RdL) <-- (Rd) / (Rs) 8-bitHD¼Ú(ÝúË8)

(RdH) <-- (Rd) / (Rs) 8-bit-D¼Ú
¥Õ:

1  1  1  0  0  1  1  1  d  d  d  d  s  s  s  s

DIV.w Rd, #data8
(ÝúË16 bits / 8 bits --> 8 bit�, 8 bit-D)
+VD: 3
ÊsD: 14
¡0: (RdL) <-- (Rd) / #data8X8-bitHD¼Ú (ÝúË8)

(RdH) <-- (Rd) / #data8X8-bit-D¼Ú
¥Õ:

1  1  1  0  1  0  0  0  d  d  d  d  1  0  1  1

+V4:8-bit�GD

DIV.d Rd, Rs
(ÝúË32 bits / 16 bits --> 16 bit�, 16 bit-D)
+VD: 2
ÊsD: 24
¡0: (Rd) <-- (Rd) / (Rs) X16-bitHD¼Ú (ÝúË8)

(Rd+1)<--(Rd) / (Rs) 16-bit-D¼Ú
¥Õ:

 1  1  1  0  1  1  1  1  d  d  d  0  s  s  s  s

DIV.d Rd, #data16
(ÝúË32 bits / 16 bits --> 16 bit�, 16 bit-D)
+VD: 4
ÊsD: 24
¡0: (Rd) <-- (Rd) / #data16X16-bitHD¼Ú (ÝúË8)

(Rd+1)<-- (Rd) / #data16X16-bit-D¼Ú
¥Õ:

 1  1  1  0  1  0  0  1  d  d  d  0  1  0  0  1

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

DIVU.b Rd, Rs
(´úË8 bits / 8 bits --> 8 bit�, 8 bit-D)
+VD: 2
ÊsD: 12



¡0: (RdL) <-- (RdL) / (Rs) X8-bitHD¼Ú (´úË8)
(RdH) <-- (RdL) / (Rs) X8-bit-D¼Ú

¥Õ:
 1  1  1  0  0  0  0  1  d  d  d  d  s  s  s  s

DIVU.b Rd, #data8
(´úË8 bits / 8 bits --> 8 bit�, 8 bit-D)
+VD: 3
ÊsD: 12
¡0: (RdL) <-- (RdL) / #data8X8-bitHD¼Ú (´úË8)

(RdH) <-- (RdL) / #data8X8-bit-D¼Ú
¥Õ:

1  1  1  0  1  0  0  0  d  d  d  d  0  0  0  1

+V4:8-bit�GD

DIVU.w Rd, Rs
(´úË16 bits / 8 bits --> 8 bit�, 8 bit-D)
+VD: 2
ÊsD: 12
¡0: (RdL) <-- (Rd) / (Rs) X8-bitHD¼Ú(´úË8)

(RdH) <-- (Rd) / (Rs) X8-bit-D¼Ú
¥Õ:

 1  1  1  0  0  1  0  1  d  d  d  d  s  s  s  s

DIVU.w Rd, #data8
(´úË16 bits / 8 bits --> 8 bit�, 8 bit-D)
+VD: 3
ÊsD: 12
¡0: (RdL) <-- (Rd) / #data8X8-bitHD¼Ú (´úË8)

(RdH) <-- (Rd) / #data8X8-bit-D¼Ú
¥Õ:

1  1  1  0  1  0  0  0  d  d  d  d  0  0  1  1

+V3: +V4:8-bit�GD

DIVU.d Rd, Rs
(´úË32 bits / 16 bits --> 16 bit�, 16 bit-D)
+VD: 4
ÊsD: 22
¡0: (Rd) <--(Rd) / (Rs) X16-bitHD¼Ú(´úË8)

(Rd+1)<-- (Rd) / (Rs) X16-bit-D¼Ú
¥Õ:

1  1  1  0  1  1  0  1  d  d  d  0  s  s  s  s

DIVU.d Rd, #data16
(´úË32 bits / 16 bits --> 16 bit�, 16 bit-D)
+VD: 4
ÊsD: 22
¡0: (Rd) <-- (Rd) / #data16X16-bitHD¼Ú(´úË8)

(Rd+1)<-- (Rd) / #data16X16-bit-D¼Ú
¥Õ:



 1  1  1  0  1  0  0  1  d  d  d  0  0  0  0  1

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

DJNZ æ£,Vpá�0íÇ@
Á©: DJNZ dest, rel8
¡0:

(PC) <-- (PC) + 3
(dest) <-- (dest) - 1
if (Z) = 0 then
(PC) <-- (PC + rel8*2); (PC.0) <-- 0

£Ä:
~�{
Û¸.�D�:Ôþ5ÊÕ(Z),uD<(�,<êY,),#ÏD�.j�Û¸ÍuD<£1,�©5Êø
�§p�ú�0(��~�);Vp�0,í; ßÔ5Û¸.Vpá�0,í; Ú�,���PC+rel8.PCXD�
�DJNZâÔ5Û¸X��.
Ú�×È�+254+V�-256+V,ÂÛ���O�+Ì�.ÂÛ¡0DÃ¹�+Vê+.
¼:�×6.3VXÇ@×È
�Ì: +V,+
Û«!È�: N, Z

DJNZ Rd, rel8
+VD:3
ÊsD: 8t/5nt
¥Õ:

1  0  0  0 SZ  1  1  1  d  d  d  d  1  0  0  0

+V3: rel8

DJNZ direct, rel8
+VD:4
ÊsD: 9t/5nt
¥Õ:

1  1  1  0 SZ  0  1  0  0  0  0  0  1  3-bitÈy��

+V3:Èy��X"8-bit
+V4: rel8

FCALL ±ÍS$ßc×ü
Á©: FCALL addr24
¡0: (PC) <-- (PC) + 4

(SP) <-- (SP) - 4
((SP)) <-- (PC)
(PC.23-0) <-- addr24
(PC.0) <-- 0

£Ä:
´5ÊÚ��Ôþ��`þ¡0D�nX±Í��,��Ã¹�XAX16MNÈXÏã!B.�×üßcX
24-bit¨²��(CALLßÔ5Û¸X��)±,üÚÜ�.ÂÛ���O�+Ì�,´�CALLêÚ���S
PC.0=0.
�Ì: ´
Û«!È�: ´
+VD:4
ÊsD: 12/8(PZ)



¥Õ:
1  1  0  0  0  1  0  0             ��X�8-bit(bits 15-8)

+V3: ��X"8+V(bits 7-0)
+V4: ��X¬8+V(bits 23-16)

FJMP ±ÍSÇ@
Á©: FJMP addr24
¡0: (PC.23-0) <-- addr24

(PC.0) <-- 0
£Ä:´5ÊÇ@�Ôþ±Í��,����`þ¡0D�n,Ã¹�XAX16MNÈXÏã!B.
¼:ÂÛ���O�+Ì�,´�JMPÚSPC.0=0
¼:VpXASü0Iõã,í¾Sü16-bit��.
�Ì: ´
Û«!È�: ´
+VD:4
ÊsD:6
¥Õ:

 1  1  0  1  0  1  0  0             ��X�8-bit(bits 15-8)

+V3: ��X"8+V(bits 7-0)
+V4: ��X¬8+V(bits 23-16)

JB VpÛn!=1íÌÍÇ@
Á©: JB bit, rel8
¡0: (PC) <-- (PC) + 4

if (bit) = 1 then
(PC) <-- (PC + rel8*2);
(PC.0) <-- 0

£Ä:
VpÛn!=1,íßcÇ@�PC+rel8X!B.VpÛn!=0,í; ßÔ5Û¸.Ç@X×È�+254+V�-
256+V,�ÂÛ���O�+Ì�.
¼:�×6.3VXÇ@×È
�Ì: !
Û«!È�: ´
+VD: 4
ÊsD: 10t/6nt
¥Õ:

1  0  0  1  0  1  1  1  0  0  0  0  0  0   bit: 2
+V3: !��X"8!
+V4: rel8

JBC VpÛn!=1íÇ@,JÙ8¹!
Á©: JBC bit, rel8
¡0: (PC) <-- (PC) + 4

if (bit) = 1 then
(PC) <-- (PC + rel8*2);
(PC.0) <-- 0; (bit) <-- 0

£Ä:VpÛn!=1,íÇ@,���PC + rel8*2�n.Ûn!�Ù8,<âÛ«x\.VpÛn!=0,í; ß
Ô5Û¸. Ç@×È�+254+V�-256+V,ÂÛ��ü·Õ��O�+Ì�X
¼:�×6.3VXÇ@×È



�Ì: !
Û«!È�: ´
+VD:4
ÊsD: 11t/7nt
¥Õ:

1  0  0  1  0  1  1  1  1  1  0  0  0  0   bit: 2
+V3:!��X"8 bit
+V4: rel8

JMP ÌÍÇ@
Á©: JMP rel16
¡0: (PC) <-- (PC) + 3

(PC) <-- (PC + rel16*2)
(PC.0) <-- 0

£Ä:´5ÊÇ@.Ç@×È�+65,535+V�-65,536+V,ÂÛ��ü·Õ��O�+Ì�X.
¼:�×6.3VXÇ@×È
�Ì: ´
Û«!È� ´
+VD:3
ÊsD:6
¥Õ:

1  1  0  1  0  1  0  1               rel16X¬8 bit
+V3: rel16X"8 bit

JMP î��,<XÈyÇ@
Á©: JMP [Rs]
¡0: (PC) <-- (PC) + 2

(PC.15-1) <-- (Rs.15-1) (¼ãPC.23-16á¬ê)
(PC.0) <-- 0

£Ä:´5ÊÇ@,���¡0D�,<XY��n,Ã¹üJMPÛ¸âX64K·ÕI�.�tÂÛ��uk
XPCD��JMPÛ¸ßÔ5Û¸X��.
¼:$ßc���O�+Ì�,´�JMPÚ�PC.0=0
�Ì: ´
Û«!È�: ´
+VÕ: 2
ÊsD: 7
¥Õ:

 1  1  0  1  0  1  1  0  0  1  1  1  0  s  s  s

JMP î��,<XÈyÇ@
Á©: JMP [A+DPTR]
¡0: (PC) <-- (PC) + 2

(PC15-1) <-- (A) + (DPTR)
(PC.0) <-- 0

£Ä:´5ÊÇ@,���øþ80C51P��,<A+DPTRX`Bn,Ã¹��64K×ÈXÏã!B. þÛ
¸��ZP�80C51.º���9´80C51P�Mû.
¼:$ßc���O�+Ì�,´�JMPÚ�PC.0=0

Û«!È�: ´
+VD:2
ÊsD:5



¼: A`DPTR��80C51·Õôgà\n�X�,<.
¥Õ:

1  1  0  1  0  1  1  0  0  1  0  0  0  1  1  0

JMP  ÈyÇ@
Á©: JMP [[Rs+]]

¡0: (PC) <-- (PC) + 2

(PC.15-0) <-- ·Õ�³((WS:Rs))

(PC.0) <-- 0

(Rs) <-- (Rs) + 2

£Ä:´5ÊÇ@,����Ûn�,<ÛåX·Õ�³XD�.Ûn�,<¾|rt.Süþ2+VÛ¸
Ã¹öéNc¡0Xßc��<,£å·Õ�Ì.SüºÔþJMP [[Rs+]]Ú¯9�<�ºÔþ¡0.î�;
 “Jump Double-indirect”Û¸à¤ X¡0�OüàÔþ64K��I�(�<Ã¹üáàXI).þÛ¸
XSüÃ¹_ý·Õ,£åNÈÔ�Xü.�,<(<öé)£õ¤ â¾|rt.24-bitX���PCX"
16-bit`PCX¬8-bitêCS�,<Bn,¬Ã��XÝ½Ý�Ý½SFR�n.
¼:$ßc���O�+Ì�,´�JMPÚ�PC.0=0
Û«È�: ´
+VD:2

ÊsD:8

¥Õ:
1  1  0  1  0  1  1  0  0  1  1  0  0  s  s  s

JNB VpÛn!á�b1íÇ@
Á©: JNB bit, rel8
¡0: (PC) <-- (PC) + 4

if (bit) = 0 then
(PC.15-0) <-- (PC + rel8*2); (PC.0) <-- 0

£Ä:VpÛn!=0,ßcÚÇ@�PC+rel8X!B.VpÛn!=1,íßc»Á; . Ú�×È�+254+V
�-256+V,ÂÛ��ü·ÕNÈ��O�+Ì�.
�Ì: !
Û«!È�: ´
+VD: 4
ÊsD: 10t/6nt
¥Õ:

1  0  0  1  0  1  1  1  1  0  1  0  0  0   bit: 2
+V3:!��X"8-bit
byte 4: rel8

JNZ Vp�,<A!=0íÇ@
Á©: JNZ rel8
¡0: (PC) <-- (PC) + 2

if (A) not equal to 0, then
(PC.15-0) <-- (PC + rel8*2);(PC.0) <-- 0

£Ä:Vp80C51X�t<A!=0,í¥óÌÍÚ�.Ú�×È�+254+V�-256+V,ÂÛ��ü·ÕNÈ�
�O�+Ì�.�t<XY�±Õá¬.þÛ¸��ZP�80C51.º���9´80C51P�Mû.
¼:�×6.3VXÇ@×È
�Ì: !
Û«!È�: ´
+VD: 2
ÊsD: 6t/3nt



¥Õ:
 1  1  1  0  1  1  1  0                   rel8

JZ Vp�,<A=0íÇ@
Á©: JZ rel8
¡0: (PC) <-- (PC) + 2

If (A) = 0 then
(PC.15-0) <-- (PC + rel8*2);(PC.0) <-- 0

£Ä:Vp80C51X�t<A=0,í¥óÌÍÚ�.Ú�×È�+254+V�-256+V,ÂÛ��ü·ÕNÈ�
�O�+Ì�.�t<XY�±Õá¬.þÛ¸��ZP�80C51.º���9´80C51P�Mû.
¼:�×6.3VXÇ@×È
�Ì: !
Û«!È�: ´
+VD: 2
ÊsD: 6t/3nt
¥Õ:

 1  1  1  0  1  1  0  0                   rel8

LEA ×9Ý���
Á©: LEA Rd, Rs+offset8/16
¡0: (Rd) <-- (Rs)+offset8/16
£Ä:�d¡0DÛnX+tÞoffsetD�,,|�ÂÛ¡0DÛnX�,<�.d`ÂÛ¡0DÑ��,<.
Offset�8/16bitX�GD.¡0âd¡0Dá«E¡.
þÛ¸õ³JWÛ¸X��uk,_VSüú#ÏXÈyÏ�Û¸,§p��|,¹ÛWü.
¼:¡0âX§p��+,´�Wõ³X�ú#ÏXÈyÏ�Û¸X��uk.
�Ì: +-+
Û«!È�: ´

LEA Rd, Rs+offset8
+VD:3
ÊsD:3
¡0: (Rd) <-- (Rs)+offset8
¥Õ:

 0  1  0  0  0  0  0  0  0  d  d  d  0  s  s  s

+V3:Èy��"8-bit

LEA Rd, Rs+offset16
+VD:4
ÊsD:3
¡0: (Rd) <-- (Rs)+offset16
¥Õ:

 0  1  0  0  1  0  0  0  0  d  d  d  0  s  s  s

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

LSR �eÇÏ
Á©: LSR dest, count
¡0:



(C) <- (dest.0)
(dest.bit n) <- (dest.bit n+1)
count = count-1
Do While (count not equal to 0)
End While

£Ä:Vpcount¡0D>0,í�ÂÛ¡0DÛnX¬£�eÇÏ,Ï!XõD�count¡0D�n.Ï!�Ô
¬!Ï90,Ô"!Ï�C�.Vpcount¡0D=0,íá; Ï!. count¡0D�7D,¢0-31.DB�ÌÃ¹
�8,16,32bit.ü32-bitÏ!�,ÂÛ¡0D�r�Sü�ÌX1/2.¡0âcountXD�á¬.
¼ã:

- Íb�eºÏ, SüASLÑ9NÛ«.
- VpY�ZDB�Ì, count Ú�$
ü5 bits, ºêÍb�GÏ!Xcount,Vpcount=0,Ï!06.
-  +�,<�øþÌ�X�,<(R1:R0, R3:R2, R5:R4, êR7:R6).

�Ì: +V,+, +
Û«!È�: C, N, Z (LSRâN = 0;Vpcount = 0,íNá¬ê)

LSR Rd, Rs (Rs = +V�,<)
¡0:

+VD: 2
ÊsD: 8/16 bit Ï! --> £Ï!2þbit=4+1

32 bit Ï! --> £Ï!2þbit=6+1
¥Õ:

 d  d  d  d  s  s  s  s  1  1  0  0 SZ1 SZ0  0  0

LSR Rd, #data4
     Rd, #data5
¡0:

+VD: 2
ÊsD: 8/16 bit Ï! --> £Ï!2þbit=4+1

32 bit Ï! --> £Ï!2þbit=6+1
¥Õ: (+V`+�Ì)

 d  d  D  d      #data4  1  1  0  1 SZ1 SZ0  0  0

    ( +�Ì)
 1  1  0  1  1  1  0  0  d  d  d          #data5

¼: SZ1/SZ0 = 00: ¡0; SZ1/SZ0 = 01: ±-; SZ1/SZ0 = 10: +¡0; SZ1/SZ0 = 11:  +¡0.

MOV Ï|DB
Á©: MOV dest, src
¡0: dest <- src
£Ä:�d¡0DBnX+ê+VËñ��ÂÛ¡0DBnX¬£.¡0âd¡0Dá«E¡.
d`ÂÛ¡0ÕÃ¹��,<,�Û\�,<ÛåXÈy��,ú8-bitê16-bit�GD#Ï£XÈy��,



Èy��.d¡0DÃ¹�ÙÿüÛ¸�X�GD.¾|r£�,<Û\3Ã¹ü.T)X(´#Ï)Èy
Ï�.
�Ì: +V-+V,+-+
Û«!È�: N, Z

MOV Rd, Rs
+VD:2
ÊsD:3
¡0: (Rd) <-- (Rs)
¥Õ:

 1  0  0  0 SZ  0  0  1  d  d  d  d  s  s  s  s

MOV Rd, [Rs]
+VD:2
ÊsD:3
¡0: (Rd) <-- ((WS:Rs))
¥Õ:

 1  0  0  0 SZ  0  1  0  d  d  d  d  0  s  s  s

MOV [Rd], Rs
+VD:2
ÊsD:3
¡0: ((WS:Rd)) <-- (Rs)
¥Õ:

 1  0  0  0 SZ  0  1  0  s  s  s  s  1  d  d  d

MOV Rd, [Rs+offset8]
+VD:3
ÊsD:5
¡0: (Rd) <-- ((WS:Rs)+offset8)
¥Õ:

 1  0  0  0 SZ  1  0  0  d  d  d  d  0  s  s  s

+V3:8-bit#Ï��

MOV [Rd+offset8], Rs
+VD:3
ÊsD:5
¡0: ((WS:Rd)+offset8) <-- (Rs)
¥Õ:

 1  0  0  0 SZ  1  0  0  s  s  s  s  1  d  d  d

+V3:8-bit#Ï��

MOV Rd, [Rs+offset16]
+VD:4
ÊsD:5
¡0: (Rd) <-- ((WS:Rs)+offset16)
¥Õ:

 1  0  0  0 SZ  1  0  1  d  d  d  d  0  s  s  s

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit



MOV [Rd+offset16], Rs
+VD:4
ÊsD:5
¡0: ((WS:Rd)+offset16) <-- (Rs)
¥Õ:

 1  0  0  0 SZ  1  0  1  s  s  s  s  1  d  d  d

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

MOV Rd, [Rs+]
+VD:2
ÊsD:4
¡0: (Rd) <-- ((WS:Rs))

(Rs) <-- (Rs) + 1 (+V¡0) ê 2 (+¡0)
¥Õ:

 1  0  0  0 SZ  0  1  1  s  s  s  s  1  d  d  d

MOV [Rd+], Rs
+VD:2
ÊsD:4
¡0: ((WS:Rd)) <-- (Rs)

(Rd) <-- (Rd) + 1 (+V¡0) ê 2 (+¡0)
¥Õ:

 1  0  0  0 SZ  0  1  1  s  s  s  s  1  d  d  d

MOV [Rd+], [Rs+]
+VD:2
ÊsD:6
¡0: ((WS:Rd)) <-- ((WS:Rs))

(Rs) <-- (Rs) + 1 (+V¡0) ê 2 (+¡0)
(Rd) <-- (Rd) + 1 (+V¡0) ê 2 (+¡0)

¥Õ:
 1  0  0  1 SZ  0  0  0  0  d  d  d  0  s  s  s

MOV direct, Rs
+VD:3
ÊsD:4
¡0: (direct) <-- (Rs)
¥Õ:

 1  0  0  0 SZ  1  1  0  s  s  s  s  1  3-bitÈy��

+V3:Èy��"8-bit

MOV Rd, direct
+VD:3
ÊsD:4
¡0: (Rd) <-- (direct)
¥Õ:

 1  0  0  0 SZ  1  1  0  d  d  d  d  0  3-bitÈy��

+V3:Èy��"8-bit



MOV direct, [Rs]
+VD:3
ÊsD:4
¡0: (direct) <-- ((WS:Rs))
¥Õ:

 1  0  1  0 SZ  0  0  0  1  s  s  s  0  3-bitÈy��

MOV [Rd], direct
+VD:3
ÊsD:4
¡0: ((WS:Rd)) <-- (direct)
¥Õ:

 1  0  1  0 SZ  0  0  0  0  d  d  d  0  3-bitÈy��

+V3:Èy��"8-bit

MOV Rd, #data8
+VD:3
ÊsD:3
¡0: (Rd) <-- #data8
¥Õ:

 1  0  0  1  0  0  0  1  d  d  d  d  1  0  0  0

+V4:8-bit�GD

MOV Rd, #data16
+VD:4
ÊsD:3
¡0: (Rd) <-- #data16
¥Õ:

 1  0  0  1  1  0  0  1  d  d  d  d  1  0  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

MOV [Rd], #data8
+VD:3
ÊsD:3
¡0: ((WS:Rd)) <-- #data8
¥Õ:

 1  0  0  1  0  0  1  0  0  d  d  d  1  0  0  0

+V3:8-bit#Ï��

MOV [Rd], #data16
+VD:4
ÊsD:3
¡0: ((WS:Rd)) <-- #data16
¥Õ:

 1  0  0  1  1  0  1  0  0  d  d  d  1  0  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit



MOV [Rd+], #data8
+VD:3
ÊsD:4
¡0: ((WS:Rd)) <-- #data8
¥Õ:

 1  0  0  1  0  0  1  1  0  d  d  d  1  0  0  0

+V3:8-bit�GD

MOV [Rd+], #data16
+VD:4
ÊsD:4
¡0: ((WS:Rd)) <-- #data16
¥Õ:

 1  0  0  1  1  0  1  1  0  d  d  d  1  0  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

MOV [Rd+offset8], #data8
+VD:5
ÊsD:5
¡0: ((WS:Rd)+offset8) <-- #data8
¥Õ:

 1  0  0  1  0  1  0  0  0  d  d  d  1  0  0  0

+V3:8-bit#Ï��
+V4:8-bit�GD

MOV [Rd+offset8], #data16
+VD:5
ÊsD:5
¡0: ((WS:Rd)+offset8) <-- #data16
¥Õ:

 1  0  0  1  1  1  0  0  0  d  d  d  1  0  0  0

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

MOV [Rd+offset16], #data8
+VD:5
ÊsD:5
¡0: ((WS:Rd)+offset16) <-- #data8
¥Õ:

 1  0  0  1  0  1  0  1  0  d  d  d  1  0  0  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:8-bit�GD

MOV [Rd+offset16], #data16
+VD:6
ÊsD:5
¡0: ((WS:Rd)+offset16) <-- #data16



¥Õ:
 1  0  0  1  1  1  0  1  0  d  d  d  1  0  0  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:16-bit�GDX¬8-bit
+V6:16-bit�GDX"8-bit

MOV direct, #data8
+VD:4
ÊsD:3
¡0: (direct) <-- #data8
¥Õ:

 1  0  0  1  0  1  1  0  0   3-bitÈy��  1  0  0  0

+V3:Èy��"8-bit
+V4:8-bit�GD

MOV direct, #data16
+VD:5
ÊsD:3
¡0: (direct) <-- #data16
¥Õ:

 1  0  0  1  1  1  1  0  0   3-bitÈy��  1  0  0  0

+V3:Èy��"8-bit
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

MOV direct, direct
+VD:4
ÊsD:4
¡0: (direct) <-- (direct)
¥Õ:

 1  0  0  1 SZ  1  1  1  0  d 3bitÂÛÈy��  3bitdÈy��

+V3:ÂÛÈy��"8-bit
+V4:dÈy��"8-bit

MOV Rd, USP (¢ü�ÚÜá
)
+VD:2
ÊsD:3
¡0: (Rd) <-- (USP)
¥Õ:

 1  0  0  1  0  0  0  0  d  d  d  d  1  1  1  1

MOV USP, Rs (á
�ü�ÚÜ)
+VD:2
ÊsD:3
¡0: (USP) <-- (Rs)
¥Õ:

 1  0  0  1  1  0  0  0  s  s  s  s  1  1  1  1

MOV á
Ûn!�¯!



Á©: MOV C, bit
¡0: (C) <-- (bit)
£Ä: á
Ûn!�¯!Û«.
�Ì: !
Û«!È�:´
¼ã: C�0�ÔþÂÛ9m,àá�0�Ôþ�Õ!.
+VD:3
ÊsD:4
¥Õ:

0  0  0  0  1  0  0  0  0  0  1  0  0  0 2bit!��

+V3: !��X"8-bit

MOV á
¯!�Ûn!
Á©: MOV bit, C
¡0: (bit) <-- (C)
£Ä: á
¯!Û«�Ûn!.
�Ì: !
Û«!È�: ´
+VD:3
ÊsD:4
¥Õ:

 0  0  0  0  1  0  0  0  0  0  1  1  0  0 2bit!��

+V3: !��X"8-bit

MOVC Ï|·Õ
Á©: MOVC Rd, [Rs+]
¡0: (Rd) <--·Õ�³((WS:Rs))

(Rs) <-- (Rs) + 1 (+V¡0) ê 2 (+¡0)
£Ä:·Õ�³XY�á
�Y¼�,<�.�d¡0Dn�X+Vê+á
�ÂÛ¡0DÛnX¬£�.
üMOVC�,Û\X�Ã¹Ý½�PC 23-16êCS('!¹0� m�WS),DSêESübJWÛ¸.
�Ì: +V-+V,+-+
Û«!È�: N, Z
+VD:2
ÊsD:4
¥Õ:

1  0  0  0 SZ  0  0  0  d  d  d  d  0  s  s  s

MOVC Ï|·Õ�A (DPTR)
Á©: MOVC A, [A+DPTR]
¡0: PC <- PC+2

(A) <-- ·Õ�³(PC.23-16:(A) + (DPTR))
£Ä: n!bA+DPTRØX·Õ+Vá
�A.A`DPTR�,<�\n��,<,üb80C51P�.��9´
X80C51P�û.
�Ì: +V-+V
Û«!È�: N, Z
+VD: 2
ÊsD: 6
¥Õ:

 1  0  0  1  0  0  0  0  0  1  0  0  1  1  1  0



MOVC Ï|·Õ�A(PC)
Á©: MOVC A, [A+PC]
¡0: PC <- PC+2

(A) <-- ·Õ�³ [PC.23-16: (A +PC.15-0)]
¼ã: ¾SüA+PCX16-bits
£Ä:n!bA+PCØX·Õ+Vá
�A.A�,<�\n��,<,üb80C51P�.��9´X80C51P�
û.
�Ì: +V-+V
Û«!È�: N, Z
+VD: 2
ÊsD: 3
¥Õ:

 1  0  0  1  0  0  0  0  0  1  0  0  0  0  0  0

MOVS ÁÏ|
Á©: MOVS dest, #data
£Ä:4-bitÝúË�GDÏ|�ÂÛ��.�GDXúËÚÊ��ÜÖX�Ì,
âÏ|�ÂÛ¡0DÛn
X¬£,ÃÑ�+,+V.�GDX×È�+7 to –8.üWãXDB@Ï�ÂÛ��Ê,þÛ¸ÑVÕÊÈ`
NÈ.
�Ì: +V-+V,+-+
Û«!È�: N, Z

MOVS Rd, #data4
+VD: 2
ÊsD: 3
¡0: (Rd) <-- úË×H#data4
¥Õ:

 1  0  1  1 SZ  0  0  1  d  d  d  d     4-bit�GD

MOVS [Rd], #data4
+VD: 2
ÊsD: 3
¡0: ((WS:Rd)) <-- úË×H#data4
¥Õ:

 1  0  1  1 SZ  0  1  0  0  d  d  d     4-bit�GD

MOVS [Rd+], #data4
+VD: 2
ÊsD: 4
¡0: ((WS:Rd)) <-- úË×H#data4
¥Õ:

 1  0  1  1 SZ  0  1  1  0  d  d  d     4-bit�GD

MOVS [Rd+offset8], #data4
+VD: 3
ÊsD: 5
¡0: ((WS:Rd)+offset8) <--úË×H#data4
¥Õ:

 1  0  1  1 SZ  1  0  0  0  d  d  d     4-bit�GD

+V3:8-bit#Ï��



MOVS [Rd+offset16], #data4
+VD: 4
ÊsD: 5
¡0: ((WS:Rd)+offset16) <-- úË×H#data4
¥Õ:

 1  0  1  1 SZ  1  0  1  0  d  d  d     4-bit�GD

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

MOVS direct, #data4
+VD: 3
ÊsD: 3
¡0: (direct) <-- úË×H#data4
¥Õ:

1  0  1  1 SZ  1  1  0  0   3-bitÈy��     4-bit�GD

+V3: Èy��X"8-bit

MOVX Ï|ê¼DB
Á©: MOVX dest, src
£Ä:Ï|ê¼DB�/¾Y¼�,<.�d¡0D�nX+ê+VÚ�á
�ÂÛ¡0D¬£�.8Û¸
Ã¹¡0ê¼DBX��×È�0-64K.Û�XÈyÏ�Û¸MOV3Ã¹¡0ê¼DB,��OüY¼
RAM� ¹Þ,�MOVX��r�ê¼¡0.MOVX¾Ñ¡0ê¼�Ôþ64KNÈ.þÛ¸à80C51·Õ
P�.
¼ã:ü80C51 MOVXÛ¸�¬Sü@Ri0�Û\(I=0,ê1),Û\�8-bit,ê¼��X¬Ã��áE|.XA
��E|�ÝXÆ�|Xê¼�����.Û\XSüq*b�úSüP�õã.Vp(CM=0,P�õãG
Á,�Õ),üDB0�Y,R0`R1X16-bit0���.VpCM=1(P�õãÔ�),R0LêR0HX8-bit0���X
"8-bit,Ê=ßX��!,ÙÀDB�SüX�0.
�Ì: +V-+V,+-+
Û«!È�: N, Z

MOVX Rd, [Rs]
+VD: 2
ÊsD: 6
¡0: (Rd) <-- ê¼DB�³ ((Rs))
¥Õ:

 1  0  1  0 SZ  1  1  1  d  d  d  d  0  s  s  S

MOVX [Rd], Rs
+VD: 2
ÊsD: 6
¡0: ê¼DB�³ ((Rd)) <-- (Rs)
¥Õ:

 1  0  1  0 SZ  1  1  1  s  s  s  s  1  d  d  d

MUL.w 16x16 ÝúË,

MULU.b 8x8 ´úË,

MULU.w 16x16  ́ úË,



£Ä:ÂÛ¡0D`d¡0DÌ,.ÂÛ�,<�ÂÛ¡0DX2á�Ì(+VÌ,�+,+Ì,� +).§
p,|� á�,<�.
¼ã: �,<ü�,<óë�+Ì�(R1:R0, R3:R2, R5:R4,`R7:R6).
�Ì: +V-+V,+-+
Û«!È�:C, V, N, Z

,Û¸��Ù8¯!Û«.VÛ«üß6X��ß�B!,J-���Ù8:
- MULU.b: VpÌ,X§pûbFFh(¬!+Vá�0),íV=1.
- MULU.w: VpÌ,X§pûbFFFFh(¬!+á�0),íV=1.
- MUL.w: VpÌ,X§pX±Í�ûb7FFFh() V=1

×_:
a) MUL.w R0, R5X,��ü +�,<R0�("Ý�+üR0�,¬Ý�+üR1�).
b) MULU.b R4L, R4H X,�¬Ý�+V�üR4H�,"Ý�+V�üR4L�.

MUL.w Rd, Rs
(ÝúË 16 bits * 16 bits --> 32 bits)
+VD: 2
ÊsD: 12
¡0: (Rd+1)<-- (Rd) * (Rs) (ÝúË,)X¬Ý�+

(Rd) <-- (Rd) * (Rs) (ÝúË,)X"Ý�+
¥Õ:

1  1  1  0  0  1  1  0  d  d  d  d  s  s  s  s

MUL.w Rd, #data16
(ÝúË16 bits * 16 bits --> 32 bits)
+VD: 4
ÊsD: 12
¡0: (Rd+1)<-- (Rd) * #data16 (ÝúË,) ¬Ý�+

(Rd) <-- (Rd) * #data16"Ý�+
¥Õ:

 1  1  1  0  1  0  0  1  d  d  d  d  1  0  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

MULU.b Rd, Rs
(´úË8 bits * 8 bits --> 16 bits)
+VD: 2
ÊsD: 12
¡0: (RdH) <-- (RdL) * (Rs) (´úË,)X¬Ý�+V

(RdL) <-- (RdL) * (Rs) "Ý�+V
¥Õ:

1  1  1  0  0  0  0  0  d  d  d  d  s  s  s  s

MULU.b Rd, #data8
(´úË8 bits * 8 bits --> 16 bits)
+VD: 3
ÊsD: 12
¡0: (RdH) <-- (RdL) * #data8 (´úË,)X¬Ý�+V

(RdL) <-- (RdL) * #data8X"Ý�+V
¥Õ:

 1  1  1  0  1  0  0  0  d  d  d  d  0  0  0  0



+V3:8-bit�GD

MULU.w Rd, Rs
(´úË 16 bits * 16 bits --> 32 bits)
+VD: 2
ÊsD: 12
¡0: (Rd+1)<-- (Rd) * (Rs) (´úË,)X¬Ý�+

(Rd)  <-- (Rd) * (Rs)X"Ý�+
¥Õ:

 1  1  1  0  0  1  0  0  d  d  d  d  s  s  s  s

MULU.w Rd, #data16
(´úË16 bits * 16 bits --> 32 bits)
+VD: 4
ÊsD: 12
¡0: (Rd+1)<-- (Rd) * #data16 (´úË,)X¬Ý�+

(Rd)  <-- (Rd) * #data16X"Ý�+
¥Õ:

1  1  1  0  1  0  0  1  d  d  d  d  0  0  0  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit
  
NEG ªóD
Á©: NEG Rd
¡0: Rd <-- (Rd) + 1
£Ä: ÂÛ�,<ªó(f9).ÂÛÃ¹�+V,+.
�Ì: +,+V
Û«!È�: V, N, Z
'øþf9DvÎÊ,V=1: s��=§p�= 8000 hex(+¡0);ê 80 hex(+V¡0)
+VD: 2
ÊsD: 3
¥Õ:

 1  0  0  1 SZ  0  0  0  d  d  d  d  1  0  1  1

NOP N¡0
Á©: NOP
¡0: PC <- PC + 1
£Ä:»Á; ¹âX¡0.þÛ¸XSz�1+V,Ã¹ü9�Ú�ÂÛØXÛ¸�+Ì�,êJWüè.
3Ã¹ü9{ó�BXÊÈÊ³.
�Ì: ´
Û«!È�: ´
+VD: 1
ÊsD: 3
¥Õ:

 0  0  0  0  0  0  0  0

NORM Û�ê
Á©: NORM Rd, Rs



¡0:

£Ä:ÍÂÛ¯ �eºÏ,È�Ô¬!�1,Ï!XõD�Büd�,<�.DBÃ¹�8,16,32 bit.VpÂ
ÛXÔ¬!Æ£�1,¨²X�D�0.VpÂÛ�0,¨²X�D�0,N=0,Z=1.ÍbJWX��,N=1,Z=0.
¼ã: +�øþÌ�X�,<(R1:R0, R3:R2, R5:R4, êR7:R6).ÔâÔÍÔQÿü,´�R7�ÚÜÛ\.
�Ì: +V,+, +
Û«!È�: N, Z
+VD: 2
ÊsD: Íb8ê16 bit Ï! -> £2þÏ!4 + 1

Íb32 bit Ï!    -> £2þÏ!6 + 1
¥Õ:

 d  d  d  d  s  s  s  s  1  1  0  0 SZ1 SZ0  1  1

¼:
SZ1/SZ0 = 00:+V¡0
SZ1/SZ0 = 01:±-
SZ1/SZ0 = 10:+¡0
SZ1/SZ0 = 11: +¡0.

OR �eê
Á©: OR dest, src
£Ä:d`ÂÛX�eê.dDBü¡0âá«E¡.
�Ì: +V-+V,+-+
Û«!È�: N, Z

OR Rd, Rs
+VD: 2
ÊsD: 3
¡0: (Rd) <-- (Rd) + (Rs)
¥Õ:

 0  1  1  0 SZ  0  0  1  d  d  d  d  s  s  s  s

OR Rd, [Rs]
+VD: 2
ÊsD: 4
¡0: (Rd) <-- (Rd) + ((WS:Rs))
¥Õ:

 0  1  1  0 SZ  0  1  0  d  d  d  d  0  s  s  s

OR [Rd], Rs
+VD: 2
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) + (Rs)
¥Õ:

 0  1  1  0 SZ  0  1  0  s  s  s  s  1  d  d  d

OR Rd, [Rs+offset8]
+VD: 3



ÊsD: 6
¡0: (Rd) <-- (Rd) (OR) ((WS:Rs)+offset8)
¥Õ:

 0  1  1  0 SZ  1  0  0  d  d  d  d  0  s  s  s

+V3:8-bit#Ï��

XOR [Rd+offset8], Rs
+VD: 3
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) (OR) (Rs)
¥Õ:

 0  1  1  0 SZ  1  0  0  s  s  s  s  1  d  d  d

+V3:8-bit#Ï��

OR Rd, [Rs+offset16]
+VD: 4
ÊsD: 6
¡0: (Rd) <-- (Rd) (OR) ((WS:Rs)+offset16)
¥Õ:

 0  1  1  0 SZ  1  0  1  d  d  d  d  0  s  s  s

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

OR [Rd+offset16], Rs
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) (OR) (Rs)
¥Õ:

 0  1  1  0 SZ  1  0  1  s  s  s  s  1  d  d  d

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

OR Rd, [Rs+]
+VD: 2
ÊsD: 5
¡0: (Rd) <-- (Rd) (OR) ((WS:Rs))
¥Õ:

 0  1  1  0 SZ  0  1  1  d  d  d  d  0  s  s  s

OR [Rd+], Rs
+VD: 2
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) (OR) (Rs)
¥Õ:

 0  1  1  0 SZ  0  1  1  s  s  s  s  1  d  d  d

OR direct, Rs
+VD: 3
ÊsD: 4
¡0: (direct) <-- (direct) (OR) (Rs)



¥Õ:
 0  1  1  1 SZ  1  1  0  s  s  s  s  1  3bitÈy��

+V3:Èy��"8-bit

OR Rd, direct
+VD: 3
ÊsD: 4
¡0: (Rd) <-- (Rd) (OR) (direct)
¥Õ:

 0  1  1  0 SZ  1  1  0  d  d  d  d  0  3bitÈy��

+V3:Èy��"8-bit

OR Rd, #data8
+VD: 3
ÊsD: 3
¡0: (Rd) <-- (Rd) (OR) #data8
¥Õ:

 1  0  0  1  0  0  0  1  d  d  d  d  0  1   1  0

+V3:8-bit�GD

OR Rd, #data16
+VD: 4
ÊsD: 3
¡0: (Rd) <-- (Rd) (OR) #data16
¥Õ:

 1  0  0  1  1  0  0  1  d  d  d  d  0  1   1  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

OR [Rd], #data16
+VD: 4
ÊsD: 4
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data16
¥Õ:

 1  0  0  1  1  0  1  0  0  d  d  d  0  1   1  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

OR [Rd+], #data8
+VD: 3
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data8
¥Õ:

 1  0  0  1  0  0  1  1  0  d  d  d  0  1   1  0

+V3:8-bit�GD

OR [Rd+], #data16
+VD: 4
ÊsD: 5
¡0: ((WS:Rd)) <-- ((WS:Rd)) + #data16



¥Õ:
 1  0  0  1  1  0  1  1  0  d  d  d  0  1   1  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

OR [Rd+offset8], #data8
+VD: 4
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + #data8
¥Õ:

 1  0  0  1  0  1  0  0  0  d  d  d  0  1   1  0

+V3:8-bit#Ï��
+V4:8-bit�GD

OR [Rd+offset8], #data16
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) + #data16
¥Õ:

 1  0  0  1  1  1  0  0  0  d  d  d  0  1   1  0

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

OR [Rd+offset16], #data8
+VD: 5
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + #data8
¥Õ:

 1  0  0  1  0  1  0  1  0  d  d  d  0  1   1  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:8-bit�GD

OR [Rd+offset16], #data16
+VD: 6
ÊsD: 6
¡0: ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) + #data16
¥Õ:

 1  0  0  1  1  1  0  1  0  3-bitÈy��  0  1   1  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:16-bit�GDX¬8-bit
+V6:16-bit�GDX"8-bit

OR direct, #data8
+VD: 4
ÊsD: 4
¡0: (direct) <-- (direct) + #data8
¥Õ:



 1  0  0  1  0  1  1  0  0  3-bitÈy��  0  1   1  0

+V3: Èy��X"8-bit
+V4:8-bit�GD

OR direct, #data16
+VD: 5
ÊsD: 4
¡0: (direct) <-- (direct) + #data16
¥Õ:

 1  0  0  1  1  1  1  0  0  3-bitÈy��  0  1   1  0

+V3: Èy��X"8-bit
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

ORL ¯!à!�eê

Á©: ORL C, bit
¡0: (C) <-- (C) + (bit)
£Ä: Ûn!à¯!�eê.ÏªÛn!,aà¯!�eê.(C0�ÂÛ!,àá�0��Õ!)

�Ì: !
Û«!È�: ´
+VD: 3
ÊsD: 4
¥Õ:

0  0  0  0  1  0  0  0  0  1  1  0  0  0   2-bit

+V 3: !��X"8-bit

ORL ¯!à!¡�eê

Á©: ORL C, /bit
¡0: (C) <-- (C) + (bit)
£Ä: Ûn!ª¡à¯!�eê.ÏªÛn!,
âª¡,aà¯!�eê.(C0�ÂÛ!,àá�0��Õ!)

Û«!È�: ´
+VD: 3
ÊsD: 4
¥Õ:

 0  0  0  0  1  0  0  0  0  1  1  1  0  0   2-bit

+V 3: !��X"8-bit

POP Î
POPU ¢ü�ÚÜ�Î

Á©: POP dest
£Ä:¢ÚÜ�ÎDB,Jm�ÛnXÈyÏ���.DBÃ¹�+V,+.POPSü'!XÚÜ,àPOPUS
üü�ÚÜ.
�Ì: +V,+
Û«!È�: ´



POP direct
+VD: 3
ÊsD: 5
¡0: (direct) <-- ((SP))

(SP) <-- (SP) + 2
¥Õ:

1  0  0  0 SZ  1  1  1  0  0  0  1  0  3-bitÈy��

+V 3: 8 bitsÈy��

POPU direct
+VD: 3
ÊsD: 5
¡0: (direct) <-- ((USP))

(USP) <-- (USP) + 2
¥Õ:

1  0  0  0 SZ  1  1  1  0  0  0  0  0  3-bitÈy��

+V 3: 8 bitsÈy��

POP �Î
POPU ü�õãß�Î

Á©: POP Rlist
POPU Rlist

£Ä: ^ÛnX�,<(Ôþêîþ)ÎÚÜ.SüÔþ)ÔXÛ¸,Ã¹^R0-R7ÝÝ½X¹+X6ã
ÎÚÜ,ê^ R0L-R3H/R4L-R7HÝÝ½X¹+VX6ãÎÚÜ.POPSü'!XÚÜ,àPOPUSüü
�ÚÜ.
¼:Rlist�<â£þ�,<�úÎX!Ò.�,<XNc�R7,R6, R5,…, R0(+�,<),êR3H.... R0L,
ê R7H... R4L(+V�,<).ÎXNc�¢Ç�º,üRlist�ÔÇ�ÛnX�,<j��Î.ÎXN
c`Ìh_9XNcÌ¡.¼ã,VpSüÌàX�,<ë<,ÚÿübPUSH`POP,ís�X�,<Y�
Ú�6á.£Ôþ�,<�SüXõcJá¡U,´�Rlist¡0DÚ�¥ÕäÎnXNc(�ß6)
�Ì: +V,+
Û«!È�: ´

POP Rlist
+VD: 2
ÊsD: £þ�t�,<4 + 2
¡0: Í�ÝX�,<¡á; :

(Ri) <-- ((SP))
(SP) <-- (SP) + 2

¥Õ:
0 HL  1  0 SZ  1  1  1              �,<ë<Rlist

POPU Rlist
+VD: 2
ÊsD: £þ�t�,<4 + 2
¡0: Í�ÝX�,<¡á; :

(Ri) <-- ((USP))
(USP) <-- (USP) + 2



¥Õ:
0 HL  1  1 SZ  1  1  1              �,<ë<Rlist

Rlist!n�ü�,<�ÎX�,<Ý½(R4L � R7H)
  R7H   R7L   R6H   R6L   R5H   R5L   R4H   R4L

Rlist!n�ü�,<�ÎX�,<Ý½(R0L � R3H)
  R3H   R3L   R2H   R2L   R1H   R1L   R0H   R0L

Rlist!n�ü�,<�ÎX�,<Ý½(R0 � R7)
  R7   R7   R6   R6   R5   R5   R4   R4

PUSH _9ÚÜ
PUSHU _9ü�ÚÜ
Á©: PUSH src

PUSHU src
£Ä:ÛnXÈy    Ï�DB�_9ÚÜ.DB�ÌÃ¹�+Vê+.PUSHSü'!XÚÜÛ\,PUSHU
Süü�ÚÜ.
�Ì: +V,+
Û«!È�: ´

PUSH direct
+VD: 3
Êså: 5
¡0: (SP) <-- (SP) - 2

((SP)) <-- (direct)
¥Õ:

 1  0  0  0 SZ  1  1  1  0  0  1  1  0  3-bitÈy��

+V3: 8 bitsÈy��

PUSHU direct
+VD: 3
ÊsD: 5
¡0: (USP) <-- (USP) - 2

((USP)) <-- (direct)
¥Õ:

1  0  0  0 SZ  1  1  1  0  0  1  0  0  3-bitÈy��

+V 3: 8 bitsÈy��

PUSH �_9
PUSHU ü�õãßX�_9

Á©: PUSH Rlist
PUSHU Rlist

£Ä:^ÛnX�,<(Ôþêîþ)_9ÚÜ.SüÔþ)ÔXÛ¸,Ã¹^R0-R7ÝÝ½X¹+X6ã_
9ÚÜ,ê^ R0L-R3H/R4L-R7HÝÝ½X¹+VX6ã_9ÚÜ.PUSHSü'!XÚÜ,àPUSHUSü
ü�ÚÜ.
¼:Rlist�<â£þ�,<�ú_9X!Ò.�,<XNc�R7,R6, R5,…, R0(+�,<),êR3H.... R0L,
ê R7H... R4L(+V�,<)._9XNc�¢º�Ç,üRlist�Ôº�ÛnX�,<j��_9._9XN



c`ÌhÎXNcÌ¡.¼ã,VpSüÌàX�,<ë<,ÚÿübPUSH`POP,ís�X�,<Y�
Ú�6á.£Ôþ�,<�SüXõcJá¡U,´�Rlist¡0DÚ�¥ÕäÎnXNc(�ß6)
�Ì: +V,+
Û«!È�: ´

PUSHU Rlist
+VD: 2
ÊsD: £þ�t�,<3 + 3
¡0: Í�ÝX�,<¡á; :

(USP) <-- (USP) - 2
((USP)) <-- (Ri)

¥Õ:
 0 HL  0  1 SZ  1  1  1              �,<ë<Rlist

Rlist!n�ü�,<�ÎX�,<Ý½(R4L � R7H)
  R7H   R7L   R6H   R6L   R5H   R5L   R4H   R4L

Rlist!n�ü�,<�ÎX�,<Ý½(R0L � R3H)
  R3H   R3L   R2H   R2L   R1H   R1L   R0H   R0L

Rlist!n�ü�,<�ÎX�,<Ý½(R0 � R7)
  R7   R7   R6   R6   R5   R5   R4   R4

RESET CÊá!
Á©: RESET
¡0: (PC) <-- vector(0)

(PSW) <-- vector(0)
(SFRs) <-- reset values (refer to the description of reset for details)

£Ä:H�á!,Vàê¼�tá!µËÔ�,�áÍg9!BVEA,BUSW¯ ��.'; á!Û¸Ê,�
$¯ Y¼á!,�´ê¼á!Ý�{ó.¹ÞXg9�üê¼á!Ý�Þ���Õ,,´8áîE¡ú�
$X!B.
ÛÈ!È�: <¼XPSWÚ�á!¶£�XPSW�ª·.
+VD: 2
ÊsD: 18
¥Õ:

1  1  0  1  0  1  1  0  0  0  0  1  0  0  0  0

RET ¢$ßc�¨²
Á©: RET
¡0: (PC) <-- ((SP))

(SP) <-- (SP) + 4
£Ä:Ôþ24-bit��¢ÚÜ�Î¹ª·�üßcuD<X�.þÛ¸üb¢�CALLêFCALL×üX
$ßc�¨².
¼:Vpü0Iõã,¾Ý16-bitX��¢ÚÜ�Î.
�Ì: ´
Û«!È�: ´
+VD: 2
ÊsD: 8/6 (PZ)
¥Õ:



1  1  0  1  0  1  1  0  1  0  0  0  0  0  0  0

RETI ¢��¨²
Á©: RETI
¡0: (PSW) <-- ((SSP))

(PC.23-0) <-- ((SSP))
(SSP) <-- (SSP) + 6

£Ä:¢ÚÜ�Î24-bit¨²��ª·�üXßcuD<D�.ßc�Õ+3¢ÚÜ�Î`6á. þ
Û¸�Ï³{XÛ¸($bÏ³õã),üb¢��êÖ��¨².üü�õãßSüRETIÛ¸Ú{óÔþ
��.
¼:Vpü0Iõã,¾Ý16-bitX��¢ÚÜ�Î.
�Ì: ´
Û«!È�:¢Ï³ÚÜ�ÎXPSWÚª·�ÝX�.
+VD: 2
ÊsD: 10/8 (PZ)
¥Õ:

1  1  0  1  0  1  1  0  1  0  0  1  0  0  0  0

RL º�@
Á©: RL Rd, #data4
¡0:

count <- #data4
Do While (count not equal to 0)
(dest 0 ) <- (dest msb )
(dest n ) <- (dest n-1 )
(count) <- count -1
End While

£Ä: ¾U�D¡0Dá�0,ÂÛ¡0Dî�¯!åÇ�@,�@XõD�ÛnX�GD�n.DBÃ¹�
8ê16bit.!Ï|XõDÃ¹�0-15.Vp�D¡0D�0,íá¯ �@.
�Ì: +V,+
Û«!È�: N, Z
+VD: 2
ÊsD: £þÏ!4 + 1
¥Õ:

1  1  0  1 SZ  0  1  1  d  d  d  D     4-bit�GD

RLC î�¯!º�@
Á©: RLC Rd, #data4
¡0:



count <- #data4
Do While (count not equal to 0)
(temp) <- (C)
(C) <- (dest msb )
(dest n ) <- (dest n-1 )
(dest 0 ) <- (temp)
(count) <- count -1
End While

£Ä: ¾U�D¡0Dá�0,ÂÛ¡0Dî�¯!åÇ�@,�@XõD�ÛnX�GD�n.DBÃ¹
�8ê16bit.!Ï|XõDÃ¹�0-15.Vp�D¡0D�0,íá¯ �@.
�Ì: +,+V
Û«!È�: C, N, Z
+VD: 2
ÊsD: £þÏ!4 + 1
¥Õ:

1  1  0  1 SZ  1  1  1  d  d  d  D     4-bit�GD

RR Ç�@
Á©: RR Rd, #data4
¡0:

count <- #data4
Do While (count not equal to 0)
(dest msb ) <- (dest 0 )
(dest n-1 ) <- (dest n )
(count) <- count -1

£Ä:Vp�D¡0Dûb0,ÂÛ¡0DåÇ�@,�@XõD�ÛnX�GD�n.DBÃ¹�8ê16-bit.
Ï|X!BÃ¹�0-15.Vp�D¡0D�0,íáî�@.
�Ì: +V,+
Û«!È�: N, Z
+VD: 2
ÊsD: £þÏ!4 + 1
¥Õ:

1  0  1  1 SZ  0  0  0  d  d  d  d     4-bit�GD

RRC î�¯!åÇ�@
Á©: RRC Rd, #data4
¡0:

count <- #data4
Do While (count not equal to 0)
(temp) <- (C)



(C) <- (dest 0 )
(dest n ) <- (dest n+1 )
(dest msb ) <- (temp)
(count) <- count -1

End While
£Ä:¾U�D¡0Dá�0,ÂÛ¡0Dî�¯!åÇ�@,�@XõD�ÛnX�GD�n.DBÃ¹�
8ê16bit.!Ï|XõDÃ¹�0-15.Vp�D¡0D�0,íá¯ �@.
�Ì: +,+V
Û«!È�: C, N, Z
+VD:2
ÊsD: £þÏ!4 + 1
¥Õ:

 1  0  1  SZ  1  1  1  d  d  d  d     4-bit�GD

SETB �B!
Á©: SETB bit
¡0: (bit) <-- 1
£Ä: ^ÛnX!m1.
�Ì: !
Û«!È�: ´
+VD:3
ÊsD:4
¥Õ:

  0  0  0  0  1  0  0  0  0  0  0  1  0  0 2-bit��

+V 3: !��X"8-bit

SEXT úËÊ�
Á©: SEXT Rd
¡0: Vp N = 1 í(Rd) <-- FF (+Võã)ê FFFF (+õã)

Vp N = 0 í(Rd) <-- 00 (+Võã)ê 0000 (+õã)
£Ä: ^ÞõALU¡0XNÛ«Ëñ�ÂÛ�,<�.ÂÛ�,<Ã¹�+Vê+�,<.
×_: SEXT.b R1

VpÞõ¤kX§pSN=1,íR1 <-- FF
�Ì: +V,+
Û«!È�: ´
+VD:2
ÊsD:3
¥Õ:

 d  d  d  d  1  0  0  1  1  0  0  1 SZ  0  0  0

SUB HD£
Á©: SUB dest, src
¡0: dest <- dest - src
£Ä: ÂX¡0D£�d¡0D,§p±,üÂX¡0D�.¡0â,d¡0Dá«E¡.
�Ì: +V-+V,+-+
Û«!È�: C, AC, V, N, Z

SUB Rd, Rs
+VD: 2
ÊsD: 3



¡0:  (Rd) <-- (Rd) - (Rs)
¥Õ:

 0  0  1  0 SZ  0  0  1  d  d  d  d  s  s  s  s

SUB Rd, [Rs]
+VD: 2
ÊsD: 4
¡0:  (Rd) <-- (Rd) - ((WS:Rs))
¥Õ:

 0  0  1  0 SZ  0  1  0  d  d  d  d  0  s  s  s

SUB [Rd], Rs
+VD: 2
ÊsD: 4
¡0:  ((WS:Rd)) <-- ((WS:Rd)) - (Rs)
¥Õ:

 0  0  1  0 SZ  0  1  0  s  s  s  s  1  d  d  d

SUB Rd, [Rs+offset8]
+VD: 3
ÊsD: 6
¡0:  (Rd) <-- (Rd) - ((WS:Rs)+offset8)
¥Õ:

 0  0  1  0 SZ  1  0  0  d  d  d  d  0  s  s  s

+V3:8-bit#Ï��

SUB [Rd+offset8], Rs
+VD: 3
ÊsD: 6
¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) - (Rs)
¥Õ

 0  0  1  0 SZ  1  0  0  s  s  s  s  1  d  d  d

+V3:8-bit#Ï��

SUB Rd, [Rs+offset16]
+VD: 4
ÊsD: 6
¡0:  (Rd) <-- (Rd) - ((WS:Rs)+offset16)
¥Õ

 0  0  1  0 SZ  1  0  1  s  s  s  s  1  d  d  d

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit

SUB [Rd+offset16], Rs
+VD: 4
ÊsD: 6
¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) - (Rs)
¥Õ

 0  0  1  0 SZ  1  0  1  s  s  s  s  1  d  d  d

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit



SUB Rd, [Rs+]
+VD: 2
ÊsD: 5
¡0:  (Rd) <-- (Rd) - ((WS:Rs))
¥Õ

 0  0  1  0 SZ  0  1  1  d  d  d  d  0  s  s  s

SUB [Rd+], Rs
+VD: 2
ÊsD: 5
¡0:  ((WS:Rd)) <-- ((WS:Rd)) - (Rs)
¥Õ

 0  0  1  0 SZ  0  1  1  s  s  s  s  1  d  d  d

SUB direct, Rs
+VD: 3
ÊsD: 4
¡0:  (direct) <-- (direct) - (Rs)
¥Õ

 0  0  1  0 SZ  1  1  0  s  s  s  s  1  3-bitÈy��

+V3:Èy��"3-bit

SUB Rd, direct
+VD: 3
ÊsD: 4
¡0:  (Rd) <-- (Rd) - (direct)
¥Õ

 0  0  1  0 SZ  1  1  0  d  d  d  d  0  3-bitÈy��

+V3:Èy��"3-bit

SUB Rd, #data8
+VD: 3
ÊsD: 4
¡0:  (Rd) <-- (Rd) - #data8
¥Õ

 1  0  0  1  0  0  0  1  d  d  d  d  0  0  1  0

+V3:8-bit�GD

SUB Rd, #data16
+VD: 3
ÊsD: 4
¡0:  (Rd) <-- (Rd) - #data16
¥Õ

 1  0  0  1  1  0  0  1  d  d  d  d  0  0  1  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

SUB [Rd], #data8
+VD: 3



ÊsD: 4
¡0:  ((WS:Rd)) <-- ((WS:Rd)) - #data8
¥Õ

 1  0  0  1  0  1  0  0  0  d  d  d  0  0  1  0

+V4:8-bit�GD

SUB [Rd], #data16
+VD: 3
ÊsD: 5
¡0:  ((WS:Rd)) <-- ((WS:Rd)) - #data16
¥Õ

 1  0  0  1  1  0  1  0  0  d  d  d  0  0  1  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

SUB [Rd+], #data8
+VD: 3
ÊsD: 5
¡0:  ((WS:Rd)) <-- ((WS:Rd)) - #data8
¥Õ

 1  0  0  1  0  0  1  1  0  d  d  d  0  0  1  0

+V3:8-bit�GD

SUB [Rd+], #data16
+VD: 4
ÊsD: 5
¡0:  ((WS:Rd)) <-- ((WS:Rd)) - #data16
¥Õ

 1  0  0  1  1  0  1  1  0  d  d  d  0  0  1  0

+V3:16-bit�GDX¬8-bit
+V4:16-bit�GDX"8-bit

SUB [Rd+offset8], #data8
+VD: 4
ÊsD: 6
¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) - #data8
¥Õ

 1  0  0  1  0  1  0  0  0  d  d  d  0  0  1  0

+V3:8-bit#Ï��
+V4:8-bit�GD

SUB [Rd+offset8], #data16
+VD: 5
ÊsD: 6
¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) - #data16
¥Õ

 1  0  0  1  1  1  0  0  0  d  d  d  0  0  1  0

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit



SUB [Rd+offset16], #data8
+VD: 5
ÊsD: 6
¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) - #data8
¥Õ

 1  0  0  1  0  1  0  1  0  d  d  d  0  0  1  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:8-bit�GD

SUB [Rd+offset16], #data16
+VD: 6
ÊsD: 6
¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) - #data16
¥Õ

 1  0  0  1  1  1  0  1  0  d  d  d  0  0  1  0

+V3:16-bit#Ï��X¬8-bit
+V4:16-bit#Ï��X"8-bit
+V5:16-bit�GDX¬8-bit
+V6:16-bit�GDX"8-bit

SUB direct, #data8
+VD: 4
ÊsD: 4
¡0:  (direct) <-- (direct) - #data8
¥Õ

 1  0  0  1  0  1  1  0  0  3-bitÈy��  0  0  1  0

+V3:Èy��X"8-bit
+V4:8-bit�GD

SUB direct, #data16
+VD: 5
ÊsD: 4
¡0:  (direct) <-- (direct) - #data16
¥Õ

 1  0  0  1  1  1  1  0  0  3-bitÈy��  0  0  1  0

+V3:Èy��X"8-bit
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

SUBB úó!£
Á©: SUBB dest, src
¡0: dest <- dest - src - C
£Ä: ÂX¡0Dúó!£�d¡0D,§p±,üÂX¡0DY.d¡0Dá«¡0XE¡.
Vp�Þõ¡0k�X¯!=0,§p�BX�b¡0DXÂ;VpC=1,§pãb¡0DXÂ.
¡£©X6ãü9�Õî�zX¤k.�SüÊ,U�Ù8C,
â¢"Ý�¼Ú¤k�¬Ý�¼Ú.
�Ì: +V-+V,+-+
Û«!È�: C, AC, V, N, Z



SUBB Rd, Rs
+VD: 2
ÊsD: 3
¡0:  (Rd) <-- (Rd) - (Rs) - (C)
¥Õ

 0  0  1  1 SZ  0  0  1  d  d  d  d  0  s  s  s

SUBB Rd, [Rs]
+VD: 2
ÊsD: 4
¡0:  (Rd) <-- (Rd) - ((WS:Rs)) - (C)
¥Õ

 0  0  1  1 SZ  0  1  0  d  d  d  d  0  s  s  s

SUBB [Rd], Rs
+VD: 2
ÊsD: 4
¡0:  ((WS:Rd)) <-- ((WS:Rd)) - (Rs) - (C)
¥Õ

 0  0  1  1 SZ  0  1  0  s  s  s  s  1  d  d  d

SUBB Rd, [Rs+offset8]
+VD: 3
ÊsD: 6
¡0:  (Rd) <-- (Rd) - ((WS:Rs)+offset8) - (C)
¥Õ

 0  0  1  1 SZ  1  0  0  d  d  d  d  0  s  s  s

+V3:8-bit#Ï��

SUBB [Rd+offset8], Rs
+VD: 3
ÊsD: 6
¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) - (Rs) - (C)
¥Õ

 0  0  1  1 SZ  1  0  0  s  s  s  s  1  d  d  d

+V3:8-bit#Ï��

SUBB Rd, [Rs+offset16]
+VD: 4
ÊsD: 6
¡0:  (Rd) <-- (Rd) - ((WS:Rs)+offset16) - (C)
¥Õ

 0  0  1  1 SZ  1  0  1  d  d  d  d  0  s  s  s

+V3:16-bit#Ï��¬8-bit
+V4:16-bit#Ï��"8-bit

SUBB [Rd+offset16], Rs
+VD: 4
ÊsD: 6
¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) - (Rs) - (C)



¥Õ
 0  0  1  1 SZ  1  0  1  s  s  s  s  1  d  d  d

+V3:16-bit#Ï��¬8-bit
+V4:16-bit#Ï��"8-bit

SUBB Rd, [Rs+]
+VD: 2
ÊsD: 5
¡0:  (Rd) <-- (Rd) - ((WS:Rs)) - (C)
¥Õ

 0  0  1  1 SZ  0  1  1  d  d  d  d  0  s  s  s

SUBB [Rd+], Rs
+VD: 2
ÊsD: 5
¡0:  ((WS:Rd)) <-- ((WS:Rd)) - (Rs) - (C)
¥Õ

 0  0  1  1 SZ  0  0  1  s  s  s  s  1  d  d  d

SUBB direct, Rs
+VD: 3

ÊsD: 4

¡0:  (direct) <-- (direct) - (Rs) - (C)
¥Õ

 0  0  1  1 SZ  1  1  0  s  s  s  s  1  3-bitÈy��

+V3:Èy��X"8-bit.

SUBB Rd, direct
+VD: 3

ÊsD: 4

¡0:  (Rd) <-- (Rd) - (direct) - (C)
¥Õ

 0  0  1  1 SZ  1  1  0  d  d  d  d  0  3-bitÈy��

+V3:Èy��X"8-bit.

SUBB Rd, #data8
+VD: 3

ÊsD: 3

¡0:  (Rd) <-- (Rd) - #data8 - (C)
¥Õ

 1  0  0  1  0  0  0  1  d  d  d  d  0  0  1  1

+V3:8-bit�GD

SUBB Rd, #data16
+VD: 4

ÊsD: 3

¡0:  (Rd) <-- (Rd) - #data16 - (C)
¥Õ

 1  0  0  1  0  0  1  0  d  d  d  d  0  0  1  1

+V3:16-bit�GDX¬8 bit



+V4:16-bit�GDX"8 bit

SUBB [Rd], #data8
+VD: 3

ÊsD: 3

¡0:  ((WS:Rd)) <-- ((WS:Rd)) - #data8 - (C)
¥Õ

 1  0  0  1  0  0  1  0  0  d  d  d  0  0  1  1

+V3:8-bit�GD

SUBB [Rd], #data16
+VD: 4

ÊsD: 4

¡0:  ((WS:Rd)) <-- ((WS:Rd)) - #data16 - (C)
¥Õ

 1  0  0  1  1  0  1  0  0  d  d  d  0  0  1  1

+V3:16-bit�GDX¬8 bit
+V4:16-bit�GDX"8 bit

SUBB [Rd+], #data8
+VD: 3

ÊsD: 5

¡0:  ((WS:Rd)) <-- ((WS:Rd)) - #data8 - (C)
¥Õ

 1  0  0  1  0  0  1  1  0  d  d  d  0  0  1  1

+V3:8-bit�GD

SUBB [Rd+], #data16
+VD: 4

ÊsD: 6

¡0:  ((WS:Rd)) <-- ((WS:Rd)) - #data16 - (C)
¥Õ

 1  0  0  1  1  0  1  1  0  d  d  d  0  0  1  1

+V3:16-bit�GDX¬8 bit
+V4:16-bit�GDX"8 bit

SUBB [Rd+offset8], #data8
+VD: 4

ÊsD: 6

¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) - #data8 - (C)
¥Õ

 1  0  0  1  0  1  0  0  0  d  d  d  0  0  1  1

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8 bit
+V5:8-bit�GD

SUBB [Rd+offset8], #data16
+VD: 5

ÊsD: 6

¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) - #data16 - (C)



¥Õ

 1  0  0  1  1  1  0  0  0  d  d  d  0  0  1  1

+V3:8-bit#Ï��
+V4:16-bit�GDX¬8 bit
+V5:16-bit�GDX"8 bit

SUBB [Rd+offset16], #data8
+VD: 5

ÊsD: 6

¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) - #data8 - (C)
¥Õ

 1  0  0  1  0  1  0  1  0  d  d  d  0  0  1  1

+V3:16-bit#Ï��X¬8 bit
+V4:16-bit#Ï��X"8 bit
+V5:8-bit�GD

SUBB [Rd+offset16], #data16
+VD: 6

ÊsD: 6

¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) - #data16 - (C)
¥Õ

 1  0  0  1  1  1  0  1  0  d  d  d  0  0  1  1

+V3:16-bit#Ï��X¬8 bit
+V4:16-bit#Ï��X"8 bit
+V5:16-bit�GDX¬8 bit
+V6:16-bit�GDX"8 bit

SUBB direct, #data8
+VD: 4

ÊsD: 4

¡0:  (direct) <-- (direct) - #data8 - (C)
¥Õ

 1  0  0  1  0  1  1  0  0  3 bitÈy��  0  0  1  1

+V3:Èy��X"8 bit
+V4:8-bit�GD

SUBB direct, #data16
+VD: 5

ÊsD: 4

¡0:  (direct) <-- (direct) - #data16 - (C)
¥Õ

 1  0  0  1  1  1  1  0  0  3 bitÈy��  0  0  1  1

+V3:Èy��X"8 bit
+V4:16-bit�GDX¬8-bit
+V5:16-bit�GDX"8-bit

TRAP CÊ��
Á©: TRAP #data4

¡0: (PC) <-- (PC) + 2

(SSP) <-- (SSP) - 6



((SSP)) <-- (PC)

((SSP)) <-- (PSW)

(PSW) <-- ·Õ� (trap vector (#data4))

(PC.15-0) <-- ·Õ� (trap vector (#data4))

(PC.23-16) <-- 0; (PC.0) <-- 0

£Ä: éKÛnXCÊ��.; áußcX9·��¶£<¤o.Trapßc; `©â,SüRETIÛ¸¨²,6á¤

 .Trap£Ôþ�G��,Ã¹×üÔþ¤ üÏ³õãßXßc��.ühüßc�Ã¹SüW�kÏ³{ÿX|0,_

V@6DB��,<.Èº�X£Ä���`Ö�´V.

¼:ØÚßcX���O�+Ì�,´�PCüÛåáußc¹!����
äJD.

�Ì: ´

Û«È�: ´

+V: 2

Ês<ó: 23/19 (PZ)

¥Õ:
 1  1  0  1  0  1  1  0  0  0  1  1      4bit�GD

XCH x6
Á©: XCH dest, src

¡0: dest <--> src

£Ä: d¡0D`ÂX¡0Dx6.

�Ì: +V-+V,+-+.

Û«È�: ´

XCH Rd, Rs
+VD: 2

ÊsD: 5

¡0:  (Rd) <--> (Rs)
¥Õ

 0  1  1  0 SZ  0  0  0  d  d  d  d  0  s  s  s

XCH Rd, [Rs]
+VD: 2

ÊsD: 6

¡0:  (Rd) <--> ((WS:Rs))
¥Õ

 0  1  0  1 SZ  0  0  0  d  d  d  d  0  s  s  s

XCH Rd, direct
+VD: 3

ÊsD: 6

¡0:  (Rd) <--> (direct)
¥Õ

 1  0  1  0 SZ  0  0  0  d  d  d  d  1  Èy��3 bit

XOR Öê
Á©: XOR dest, src
¡0: dest <- dest (XOR) src
£Ä: d¡0D`ÂX¡0DÝ!Öê.¡0â,d¡0Dá¬
�Ì: +V-+V, +-+



Û«È�: N, Z

XOR Rd, Rs
+VD: 2

ÊsD: 3

¡0:  (Rd) <-- (Rd) (XOR) (Rs)
¥Õ

 0  1  1  1 SZ  0  0  1  d  d  d  d  0  s  s  s

XOR Rd, [Rs]
+VD: 2

ÊsD: 4

¡0:  (Rd) <-- (Rd) (XOR) ((WS:Rs))
¥Õ

 0  1  1  1 SZ  0  1  0  d  d  d  d  0  s  s  s

XOR [Rd], Rs
+VD: 2

ÊsD: 4

¡0:  ((WS:Rd)) <-- ((WS:Rd)) (XOR) (Rs)
¥Õ

 0  1  1  1 SZ  0  1  0  s  s  s  s  1  d  d  d

XOR Rd, [Rs+offset8]
+VD: 3

ÊsD: 6

¡0:  (Rd) <-- (Rd) (XOR) ((WS:Rs)+offset8)
¥Õ

 0  1  1  1 SZ  1  0  0  d  d  d  d  0  s  s  s

+V3:8-bit#Ï

XOR [Rd+offset8], Rs
+VD: 3

ÊsD: 6

¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) (XOR) (Rs)
¥Õ

 0  1  1  1 SZ  1  0  0  s  s  s  s  1  d  d  d

+V3:8-bit#Ï

XOR Rd, [Rs+offset16]
+VD: 4

ÊsD: 6

¡0:  (Rd) <-- (Rd) (XOR) ((WS:Rs)+offset16)
¥Õ

 0  1  1  1 SZ  1  0  1  d  d  d  d  0  s  s  s

+V3:16-bit#Ï¬8-bit
+V4:16-bit#Ï"8-bit

XOR [Rd+offset16], Rs
+VD: 4

ÊsD: 6



¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) (XOR) (Rs)
¥Õ

 0  1  1  1 SZ  1  0  1  s  s  s  s  1  d  d  d

+V3:16-bit#Ï£¬8-bit
+V4:16-bit#Ï£"8-bit

XOR Rd, [Rs+]
+VD: 2

ÊsD: 5

¡0:  (Rd) <-- (Rd) (XOR) ((WS:Rs))
¥Õ

 0  1  1  1 SZ  0  1  1  d  d  d  d  0  s  s  s

XOR [Rd+], Rs
+VD: 2

ÊsD: 5

¡0:  ((WS:Rd)) <-- ((WS:Rd)) (XOR) (Rs)
¥Õ

 0  1  1  1 SZ  0  1  1  s  s  s  s  1  d  d  d

XOR direct, Rs
+VD: 3

ÊsD: 4

¡0:  (direct) <-- (direct) (XOR) (Rs)
¥Õ

 0  1  1  1 SZ  1  1  0  s  s  s  s  1  Èy��3 bit

+V3:Èy��"8 bit.

XOR Rd, direct
+VD: 3

ÊsD: 4

¡0:  (Rd) <-- (Rd) (XOR) (direct)

¥Õ

 0  1  1  1 SZ  1  1  0  d  d  d  d  0  Èy��3 bit

+V3:Èy��"8 bit.

XOR Rd, #data8
+VD: 3

ÊsD:3

¡0:  (Rd) <-- (Rd) (XOR) #data8

¥Õ

 1  0  0  1  0  0  0  1  d  d  d  d  0  1  1  1
+V3:8-bit�GD

XOR Rd, #data16
+VD: 4

ÊsD: 3

¡0:  (Rd) <-- (Rd) (XOR) #data16

¥Õ

 1  0  0  1  1  0  0  1  d  d  d  d  0  1  1  1



+V3:16-bit�GDX¬8-bit

+V4:16-bit�GDX"8-bit

XOR [Rd], #data8
+VD: 3

ÊsD: 4

¡0:  ((WS:Rd)) <-- ((WS:Rd)) (XOR) #data8

¥Õ

 1  0  0  1  0  0  1  0  0  d  d  d  0  1  1  1
+V3:8-bit�GD

XOR [Rd], #data16
+VD: 4

ÊsD: 4

¡0:  ((WS:Rd)) <-- ((WS:Rd)) (XOR) #data16

¥Õ

 1  0  0  1  1  0  1  0  0  d  d  d  0  1  1  1
+V3:16-bit�GDX¬8bit

+V4:16-bit�GDX"8bit

XOR [Rd+], #data8
+VD: 3

ÊsD: 5

¡0:  ((WS:Rd)) <-- ((WS:Rd)) (XOR) #data8

       (Rd) <-- (Rd) + 1

¥Õ

 1  0  0  1  0  0  1  1  0  d  d  d  0  1  1  1
+V3:8-bit�GD

XOR [Rd+], #data16
+VD: 4

ÊsD: 5

¡0:  ((WS:Rd)) <-- ((WS:Rd)) (XOR) #data16

       (Rd) <-- (Rd) + 2

¥Õ

 1  0  0  1  1  0  1  1  0  d  d  d  0  1  1  1
+V3:16-bit�GDX¬8 bit

+V4:16-bit�GDX"8 bit

XOR [Rd+offset8], #data8
+VD: 4

ÊsD: 6

¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) (XOR) #data8

¥Õ

 1  0  0  1  0  1  0  0  0  d  d  d  0  1  1  1
+V3:8-bit#Ï

+V4:8-bit�GD

XOR [Rd+offset8], #data16
+VD: 5



ÊsD: 6

¡0:  ((WS:Rd)+offset8) <-- ((WS:Rd)+offset8) (XOR) #data16

¥Õ

 1  0  0  1  1  1  0  0  0  d  d  d  0  1  1  1
+V3:8-bit#Ï

+V4:16-bit�GDX¬8 bit

+V5:16-bit�GDX"8 bit

XOR [Rd+offset16], #data8
+VD: 5

ÊsD: 6

¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) (XOR) #data8

¥Õ

 1  0  0  1  0  1  0  0  0  d  d  d  0  1  1  1
+V3:16-bit#ÏX¬8 bit

+V4:16-bit#ÏX"8 bit

+V5:8-bit�GD

XOR [Rd+offset16], #data16
+VD: 6

ÊsD: 6

¡0:  ((WS:Rd)+offset16) <-- ((WS:Rd)+offset16) (XOR) #data16

¥Õ

 1  0  0  1  1  1  0  0  0  d  d  d  0  1  1  1
+V3:16-bit#ÏX¬8 bit

+V4:16-bit#ÏX"8 bit

+V5:16-bit�GDX¬8 bit

+V4:16-bit�GDX"8 bit

XOR direct, #data8
+VD: 4

ÊsD: 4

¡0:  (direct) <-- (direct) (XOR) #data8

¥Õ

 1  0  0  1  0  1  1  0  0 3bitXÈy��  0  1  1  1

+V3:Èy��X"8 bit

+V4:8-bit�GD

XOR direct, #data16
+VD: 5

ÊsD: 4

¡0:  (direct) <-- (direct) (XOR) #data16

¥Õ

 1  0  0  1  1  1  1  0  0 3bitXÈy��  0  1  1  1

+V3:Èy��X"8 bit

+V4:16-bit�GDX¬8bit

+V5:16-bit�GDX"8bit

6.6 XA2©¡0D�Ü

VpÎ�¹ß��,Û¸�2©�Ü.



(1) üÔþÛ¸�Ûnêk�2þ)�,<Xm¡0.

(2) d�,<ü¾|r£Ï¹!DBÃÑA��#

o��XAX@Ê��á�.ümXA·ÕÊ,áUSüoÛ¸/¡0D�Ü.
2©Û¸ 2©�Üs´

(any op) Rx, [Rx+] ¾|rt`ê¼m(1)
mov [Rx+], [Rx+] Ôþ�,<X rt.(2)
(any op) [Rx+], Rx ¾|rtmÃÑüd�,<Ï¹!à��#(3).
NORM Rx, Rx §p`Ï!�D,|üàÔþ�,<�.(4)
XCH Rx, Rx ÍÔþ�,<øõm.(4)
(any op) [Rx+], Ry ÍàÔ�,<�t¾|rt`Èy��m.(5)
(any op) [Rx+], [Ry+] ÍàÔ�,<�t¾|rt`Èy��m.(5)
(any op) [Rx+], #data ÍàÔ�,<�t¾|rt`Èy��m.(5)
XCH Rx, [Rx] ÍàÔ�,<�tÈy��m`ê¼m.(6)
XCH Rx, direct ÍàÔ�,<�tÈy��m`ê¼m.(7)
POP R7 ÍR7/SP�tÚÜÛ\¾|rt`ê¼m.(8)

¼:
1 d�,<`ÂX�,<ÌàXÏ��ã�2©X.ÚÍàÔ�,<�tDBÏ`¾|rt¡0.

2 þÛ¸�2©X,´�d`ÂXÛ\�,<�ÌàX�,<.ÚÐÈÍÔþ�,<�tøþ¾|rt¡0.

3 þÛ¸�2©X,´�d`ÂX�,<�ÌàX�,<.d�,<üàÊî¾|rt`Ï,ÚÎ�áBnX§p.

4 þÛ¸�2©X,´�d`ÂX�,<�ÌàX�,<.ÚÐÈÍàÔ�,<�tøõm.

5 þÏ��ã�2©X,´�ÂXÈy��ÛåZÛ\�,<��.�ü80C51P�õã�|Ê!�ÃÑX.ÚüàÔ

�,<Þ�t¾|rt`DBm.

6 þÏ��ã�2©X,´�dÈy��ÛåZÂX�,<��.�ü80C51P�õã�|Ê!�ÃÑX.ÚüàÔ�

,<Þ�tøõDBm.

7 þÏ��ã�2©X,´�dÈy��ÛåZÂX�,<��.�ü80C51P�õã�|Ê!�ÃÑX.ÚüàÔ�

,<Þ�tøõDBm.

8 ÔþPOP�R7(ÚÜÛ\)ÚÐÈüÌà�,<Þ�tDBÏ`¾|rt¡0.


