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,:#&',-./0&2"&(&+4D.34"7&"2)6+#&<4($H&34U5*7#$&H#"26)#H&K4$&"#+K.+#($)2)6&7:#&/1/0
'23$45$43#""4$A&,:#&`27&#)(<+#"&"7*H92)6&K$4U&+4D&+#C#+&5$46$(UU2)6&D27:&H2$#37
U(3:2)#&34H#&#)7#$2)6&74&:26:&+#C#+&5$46$(UU2)6&D27:&T8&744+"&#("2+9A&?&)23#&K#(7*$#@
"2)6+#."7#5&$*))2)6@&:#+5"&"7*H#)7"&+#($)&7:#&45#$(724)&4K&U23$45$43#""4$&2)"7$*3724)"
a*23`+9&()H&3+#($+9A&,:#&*"#$&$#62"7#$"&5$4C2H#&"2U5+#&U#()"&74&C#$2K9&7:#&34H#&#_#3*724)A
!"2)6&(&T8&("&7:#&7#$U2)(+@&7:#&',-./0&3()&$#3#2C#&7:#&R)7#+&:#_&K2+#&()H&H2"(""#U<+#
7:#&U(3:2)#&34H#&2)74&/1/0&2)"7$*3724)"A

,-).+-)%/0%-$1)%&2

• ! 8T!b&'27"*<2":2&'0'/18/0?T.;&M'Gc
• ! '#U4$9b&F;`\&'4)274$&QB'&()H&F;`\&>Q?'
• ! >2U5+#&RdB&T4$7b&/.<27&LTRB&<*2+7&D27:&eMO>We0&N.795#&I.I&()H&eMO>W;]&,$2."7(7#
<*KK#$

• ! T$46$(UU(<+#&T4$7"b&7D4&/;00&3:25"@&"9"7#U&()H&*"#$&54$7"
• ! T$46$(UU(<+#&84*)7#$b&/;0M
• ! !?Q,b&W]8001&34U5(72<+#

• ! 4)<4($H&RdB&H#C23#"b
• ! ].H2627&"#C#)&"#6U#)7&OPN@
• ! ;/.`#95(H@
• ! M.<27&H47&OPN&2)H23(7#"&"7(7*"&4K&LTRB@
• ! U(6)#723&<*cc#$@
• ! N2$#37&\!>&2)7#$K(3#&;1_M&O8N&f45724)(+gA
• ! >#$2(+&R)7#$K(3#b&Q>;F;8&X]11<27d"&/.H(7(&<27&)4&5($279&4)#&"745&<27
• ! h0^&T4D#$&>*55+9b&+4D.H$454*7&C4+7(6#&$#6*+(74$&D27:&2)5*7&5$47#3724)
• ! M1.52)&:#(H#$&K4$&8T!&<*"
• ! M1.52)&:#(H#$&K4$&*"#$&54$7@&/;00&()H&/;0M
• ! W].52)&:#(H#$&K4$&"2U5+#&LTRB&54$7
• ! 4)<4($H&+4623&5$4<#&54D#$&"*55+9
• ! ,#"7&<*774)&K4$&"2)6+#&5*+"#&6#)#$(724)&74&7:#&2)7#$$*57&52)"
• ! \$4D).4*7&T$47#3724)
• ! S4&i*U5#$&"#772)6"

3"4$+-)%/0%-$1)%&2

• ! P)7#$&7:#&U(3:2)#&34H#&2)&:#_(H#32U(+
• ! >2)6+#."7#5&#_#3*724)
• ! P_(U2)#&()H&U4H2K9&*"#$&$#62"7#$"
• ! Q*)&*"#$&34H#&D27:&"4K7D($#&<$#(`542)7
• ! \*2+7.2)&O8N&H$2C#$"
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• ! N4D)+4(H&R)7#+&G#_&K2+#
• ! N2"(""#U<+#&U(3:2)#&34H#&2)74&/1/0&2)"7$*3724)"
• ! N2"5+(9&*"#$&$#62"7#$"&()H&H2"(""#U<+#&7:#&2)"7$*3724)&(K7#$&"2)6+#."7#552)6
• ! S^Q?'&\447(<+#@&$*)"&*"#$&34H#&D:#)&54D#$&*5&7:#&<4($H

5%$$*#6/3$-)$%.

7!/8.-9$%)

,:#&',-./0&<4($H&$#a*2$#"&N8&54D#$&2)5*7&74&45#$(7#A&,:#&2)5*7&C4+7(6#&#_3#57"&K$4U
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":4D)&<#+4DA
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,:#&',-./0&:("&]&H2627"&e."#6U#)7&OPN&()H&;/&7(37&"D273:#"&`#95(HA

I4*$&H2627"&+(<#+#H&D27:&7#_7&k?NNQP>>l&2"&K4$&H2"5+(92)6&7:#&U#U4$9&(HH$#""&()H&*"#$
$#62"7#$"&34)7#)7"A&,D4&H2627"&+(<#+#H&D27:&7#_7&kN?,?l&2"&K4$&H2"5+(92)6&7:#&/.<27&H(7(
<97#&(7&(HH$#""&":4D)&2)&7:#&+#K7.:()HA&,:#&H47&7:(7&":4D"&WPA&2)H23(72)6&3*$$#)7&U4H#&2"
H(7(&#)7$9A&,952)6&G#_&`#9&D2++&#)7#$&2)74&H(7(&K2#+HA

,:#&4)<4($H&`#95(H&:("&7D4&6$4*5"b&7:#&+#K7.:()H&2"&W].:#_&`#9&()H&7:#&$26:7.:()H&2"&W1.
K*)3724)&`#9A&,:#&:#_&`#9&:("&(+7#$)(7#&K*)3724)"&D:#)&*"#H&D27:&?O,&`#9A

9 0 0 0 1 E.

16-HEX key 10-Function key
O#7%"&"##&7:#&K*)3724)"&`#9&("&K4++4D"A

?;3;@ QP>P,&2"&:($HD($#&$#"#7A&=#&3()&5$#""&$#"#7&74
K4$3#&7:#&8T!&<#62)"&#_#3*724)&7:#&QB'&U4)274$
(7&(HH$#""&1111GA&,:#&$#"#7&4*7&"26)(+&D:23:&2"
(372C#&:26:&(+"4&"*55+2#H&74&7:#&!?Q,&()H&7D4
/;00&TTRA

877? ?NNQ&3:()6#"&3*$$#)7&U4H#&74&?NNQP>>&#)7$9
U4H#A&,:#&H47&2)H23(74$&D2++&U4C#&74&H2627MA
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78@8 N?,?&3:()6#"&3*$$#)7&U4H#&74&N?,?&#)7$9&U4H#A
,:#&H47&2)H23(74$&D2++&U4C#&74&H2627]A

AB!/ RS8&2)3$#U#)7"&3*$$#)7&(HH$#""&<9&4)#A&,:#&34)7#)7
4K&)#D&(HH$#""&D2++&":4D&2)&H(7(&K2#+H&OPNA

7;!/ NP8&H#3$#U#)7"&3*$$#)7&(HH$#""&<9&4)#A&,:#
34)7#)7&4K&)#D&(HH$#""&D2++&":4D&2)&H(7(&K2#+H&OPNA

,'C; GB'P&<$2)6"&:4U#&(HH$#""&<(3`&74&3*$$#)7
H2"5+(9A&,:#&:4U#&(HH$#""&2"&/W11GA

8:@ ?O,&#)(<+#"&(+7#$)(7#&K*)3724)"&7:(7&*"#H&D27:
GPm&`#9A&\#+4D&2"&7:#&?O,&K*)3724)&D27:&GPm
`#9A

1d?I&H2"5+(9"&*"#$&$#62"7#$&?IA&,:#&?33*U*+(74$
()H&I+(6&$#62"7#$"A

Wd\8&H2"5+(9"&*"#$&$#62"7#$&\8A

;dNP&H2"5+(9"&*"#$&$#62"7#$&NPA

FdGO&H2"5+(9"&*"#$&$#62"7#$&GOA

Md>T&H2"5+(9"&*"#$&$#62"7#$&>TA

0dT8&H2"5+(9"&*"#$&$#62"7#$&T8A

]d8j&H2"5+(9"&8?QQj&K+(6A

edn&H2"5+(9"&nPQB&K+(6A

/d>&H2"5+(9"&>RLS&K+(6A

Xd?8&H2"5+(9"&:(+K&8?QQj&K+(6A

?dT&H2"5+(9"&T?QR,j&K+(6A

\d>\Q&"#7"&<$#(`&(HH$#""A

8d8\Q&3+#($"&<$#(`&(HH$#""A

?DB Q!S&K4$3#"&8T!&74&i*U5&K$4U&U4)274$&5$46$(U&74
*"#$&5$46$(U&(7&3*$$#)7&(HH$#""A
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3@;E >,PT&#_#3*7#"&4)#&2)"7$*3724)&(7&(HH$#""&":4D)&2)
3*$$#)7&H2"5+(9A

C'7 'BN&U4H2K2#"&7:#&*"#$&$#62"7#$"A&R7&D("&*"#H
746#7:#$&D27:&?O,&1.0A

E)"6)-F/GH

O#7%"&+#($)&:4D&7:#&`#95(H&:#+5"&7#"72)6&94*$&K2$"7&5$46$(UA

9000 3C          main:    inr a
9001 D300       out 0
9003 C30090     jmp main

,:2"&"2U5+#&5$46$(U&2)3$#U#)7"&7:#&34)7#)7&4K&?33*U*+(74$@&"#)H&27"&34)7#)7&74&7:#
4*75*7&54$7&(7&+43(724)&11&7:#)&$#5#(7&27A

=#&"##&7:(7&7:#&U(3:2)#&34H#&:("&4)+9&]&<97#"&2A#A&F8@&NF@&11@&8F@&11@&X1A

S4D&#)7#$&7:#&34H#&2)74&U#U4$9&(HH$#""&X111GA

>7#5&W&T$#""&QP>P,@&7:#)&5$#""&`#9&F&()H&`#9&8A&,:#&F8&<97#&D2++&#)7#$&74&(HH$#""
X111GA

>7#5&;&T$#""&RS8&74&2)3$#U#)7&(HH$#""A&,:#)&$#5#(7&"7#5W&*)72+&X1&<97#&D("&#)7#$#H&74
(HH$#""&X110GA

j4*&3()&*"#&RS8&4$&NP8&74&3:#3`&7:#&34H#@&94*&3()&U4H2K9&27&#("2+9&2)&N?,?&#)7$9
U4H#A

=#&D2++&<#62)&"#7&7:#&C(+*#&74&*"#$&?33*U*+(74$&<#K4$#:()HA&,:#&5*$54"#&2"&74&3+#($&27&74
c#$4A

T$#""&`#9&?O,@&1d?I@&H2"5+(9&D2++&":4D&34)7#)7&4K&*"#$&?33*U*+(74$&()H&I+(6&$#62"7#$A

T$#""&`#9&'BN@&7:#)&`#9&1@1@1@1A&,:#&?I&D2++&<#&1111A

T$#""&`#9&>,PT@&7:#&H2"5+(9&D2++&":4D&)#_7&2)"7$*3724)&74&<#&#_#3*7#H&(7&(HH$#""&X11WA
=#&3()&#_(U2)#&7:#&34)7#)7&4K&?I&<9&`#9&?O,@&1d?IA&=#&"##&7:(7&)4D&?33*U*+(74$&2"
1WA

T$#""&`#9&>,PT&(6(2)@&7:#&1W&D2++&"#)H&74&4)<4($H&LTRBA&,:#&)#_7&2)"7$*3724)@&Z'T
X111G&D2++&<#&#_#3*7#HA

=#&3()&5$#""&`#9&>,PT&()H&"##&7:#&C(+*#&:("&3:()6#H&4)&LTRB&OPNo
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R)"7#(H&4K&#_#3*724)&4)#&2)"7$*3724)&*"2)6&"2)6+#&"7#5@&D#&3()&$*)&7:#&5$46$(U&D27:4*7
"74552)6&K4$&#(3:&2)"7$*3724)A&=#&D2++&7$9&D27:&`#9&Q!SA

E)"6)-F/GI

,:2"&5$46$(U&":4D"&:4D&74&*"#&`#9&Q!S&74&K4$3#&8T!&i*U5&K$4U&U4)274$&5$46$(U&74
*"#$&5$46$(UA

9000 1E02        main:    mvi e,2
9002 CF                   rst 1
9003 C30090               jmp main

,:2"&5$46$(U&:("&4)+9&]&<97#"&2A#A@&WP@&1;@&8I@&8F@&11@&X1A&P)7#$&7:#&34H#@&()H&5$#""&`#9
GB'P@&Q!SA

=#&D2++&"##&7:#&34+H&U#""(6#&$#5#(7&$*))2)6&4)&7:#&H2"5+(9A&Q>,&W&:(C2)6&U(3:2)#&34H#
8I&2"&7:#&U#7:4H&7:(7&*"#H&74&3(++&<*2+7.2)&U4)274$&K*)3724)"A&Q#62"7#$&P&2"&U4)274$&3(++
)*U<#$A

,4&"745&5$46$(UV;&$*))2)6@&D#&U*"7&5$#""&QP>P,&`#9A

E)"6)-F/GJ

=#&3()&7#"7&7:#&5$46$(U&D27:&"4K7D($#&<$#(`542)7A&,:#&2)"7$*3724)&Q,>&e&:(C2)6
U(3:2)#&34H#&II&$#7*$)"&34)7$4+&<(3`&74&U4)274$&5$46$(U&()H&"(C#&7:#&34)7#)7&4K&8T!
$#62"7#$"&74&*"#$&$#62"7#$"A&=#&3()&3:#3`&7:#&$#"*+7&2)&*"#$&$#62"7#$"&#("2+9A

G#$#&2"&7:#&5$46$(U&7:(7&(HH"&7D4&\8N&)*U<#$"&WXG&()H&1;GA&,:#&$#"*+7&D2++&<#&;WGA

9000 3E19            mvi a,19h
9002 0602         mvi b,2
9004 80          add b
9005 27          daa
9006 FF          rst 7

?K7#$&#)7#$&7:#&34H#@&94*&3()&$*)&27&D27:&`#9&Q!SA&8:#3`&7:#&$#"*+7&2)&?33*U*+(74$&D27:
?O,&1A

R)&3("#&4K&7#"72)6&+4)6&5$46$(U@&7:#&<4($H&(+"4&5$4C2H#"&744+&7:(7&:#+5"&2)"#$72)6&7:#&Q>,
e&2)"7$*3724)&74&7:#&"5#32K2#H&+43(724)A&,:2"&744+&3(++#H&"#7&<$#(`&542)7A&>*554"#&D#&D()7
74&`)4D&7:#&$#"*+7&(K7#$&(HH&<&2)"7$*3724)A&=#&D()7&74&"#7&<$#(`&542)7&(7&+43(724)&X110A
=#&3()&H4&<9&"#772)6&7:#&(HH$#""&74&X110&D27:&`#9&?NNQ&X@1@1@0A&,:#)&5$#""&?O,&\@&7:#
H2"5+(9&D2++&":4D&7:2"&(HH$#""&D("&"#7&<$#(`542)7A

T$#""&GB'P&()H&Q!S@&3:#3`&*"#$&?I&D27:&?O,&1@&D#&"##&7:(7&(K7#$&(HH2724)@&7:#&$#"*+7
2)&?33*U*+(74$&2"&W\A&,4&3+#($&7:2"&<$#(`&(HH$#""@&5$#""&?O,&8A&,:#&H2"5+(9&D2++&":4D
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3*$$#)7&(HH$#""&X110A&,:#&34H#&;e&D2++&<#&$#"74$#H&<(3`&74&(HH$#""&X110A&=#&3()
34)72)*#&#_#3*724)@&5$#""&Q!S@&3:#3`&$#"*+7&2)&?I&(6(2)@&&D#&D2++&6#7&;WA

!"##%K$*#6/@%)F*#-<

,:#&QB'&U4)274$&34)7(2)"&54D#$K*+&34UU()H"&D:#)&*"2)6&!?Q,&74&34))#37&(
7#$U2)(+A&,:#&!?Q,&H$2C#$"&()H&"#$2(+&34UU()H"&($#&(*74U(723(++9&34)K26*$#H&D:#)
!?Q,&3:25&D("&2)"#$7#HA&84UU*)23(724)&2"&<("#H&4)&X]11&<27d"#3@&/&H(7(&<27@&)4&5($279
()H&4)#&"745&<27A&=#&3()&*"#&T8&$*))2)6&7#$U2)(+&#U*+(724)&K4$&^,W11A&,:#&T8&:("
G95#$,#$U2)(+&5$46$(U&7:(7&3()&#U*+(7#&7#$U2)(+&^,W11@&"(9A

,:#$#&2"&)4&)##H&74&"D273:&<#7D##)&"7()H(+4)#&U4H#&()H&7#$U2)(+&U4H#A&,:#&U4)274$
34)7$4+&34H#&K4$&<47:&2"&D4$`2)6&34)3*$$#)7+9A

=:#)&5$#""&$#"#7&7:#&5$4U57&(55#($"&4)&"3$##)A

MTK-85 8085 MICROPROCESSOR TRAINING KIT (? HELP)

9000>

,95#&p&K4$&:#+5&U#)*&+2"72)6A

MTK-85 8085 MICROPROCESSOR TRAINING KIT (? HELP)

A - ASCII code
C - clear watch variables
D - disassemble
E - edit memory
F - fill constant
H - hex dump
I - i/o address map
J - jump to user program
K - display user STACK
L - load Intel hex file
M - monitor call number
N - new location pointer
Q - quick home location
R - user register display
S - set value to user register
W - watch variables
SPACE BAR - single step
? - help menu

9000>
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!"FF-#./L8M&5$2)7"&7:#&:#_(H#32U(+&34H#&K4$&5$2)7(<+#&?>8RR&3:($(37#$"A
!"FF-#./L!M&3+#($"&7:#&W].<97#&D(73:&C($2(<+#"A&,:#&U4)274$&5$4C2H#"&a*23`&(33#""&74
(W].<97#&Q?'&K4$&5$46$(U&7#"72)6A&,:#&D(73:&C($2(<+#"&*"#&Q?'&"5(3#&K$4U&I111.
I11IA
9000>
F000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
9000>

!"FF-#./L7M&H2"(""#U<+#"&7:#&U(3:2)#&34H#&2)74&/1/0&2)"7$*3724)"A

9000>disassemble...

9000 3E19       MVI     A,19
9002 0602       MVI     B,02
9004 80         ADD     B
9005 27         DAA
9006 FF         RST     7
9007 0D         DCR     C
9008 30         SIM
9009 FA6DFC     JM      FC6D
900C C8         RZ
900D 46         MOV     B,M
900E 49         MOV     C,C
900F 0B         DCX     B
9010 CEFD       ACI     FD
9012 89         ADC     C
9013 B6         ORA     M
9014 F64B       ORI     4B

9016>

!"FF-#./L;M&#_(U2)#"&()H&U4H2K9&7:#&H(7(&2)&U#U4$9A&=#&3()&*"#&7:2"&34UU()H&74
#)7#$&U(3:2)#&34H#A&,4&C2#D&7:#&34)7#)7@&*"#"&>5(3#&`#9&()H&74&#)7#$&<97#@&5$#""&7D4
H2627"A&,4&a*27&i*"7&5$#""&PS,PQA

9016>edit memory location = 9000
Enter to quit, SPACE key to view content

ADDR  DATA
9000  [3E]
9001  [19] 39
9002  [06]
9003  [02] 19
9004  [80]
9005  [27]
9006  [FF]
9016>
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!"FF-#./L0M&K2++"&/.<27&34)"7()7&74&U#U4$9A&,:#&#_(U5+#&":4D"&K2++2)6&<97#&11&74
(HH$#""&X1W1.X1;1A

9016>Begin address = 9010 End address = 9020 Data = 00
9016>

!"FF-#./L,M&H*U5"&U#U4$9A&,:#&34)7#)7&4K&U#U4$9&K$4U&3*$$#)7&542)7#$&X1W1&74
X1/I&D2++&H2"5+(9&2)&:#_(H#32U(+A&,:#&?>8RR&34H#&K4$&#(3:&<97#&D2++&<#&H2"5+(9#H&(+"4A
,:#&H47&D2++&<#&H2"5+(9#H&K4$&)4)5$2)7(<+#&?>8RR&34H#A

9010>

9010  00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00   ................
9020  4D C2 97 CB DA DF A0 BE 9E 73 1A 34 E3 A6 83 4E   M........s.4...N
9030  97 47 81 CE C1 99 98 CB 14 ED 45 DE 35 6A 7C F1   .G........E.5j|.
9040  F0 36 B2 69 CF 1D 90 90 70 F1 73 D8 C1 4F DF 56   .6.i....p.s..O.V
9050  A8 E2 30 84 76 AA C5 18 A7 84 C5 32 81 BF B9 03   ..0.v......2....
9060  8A 13 8C FD 4A 82 B9 99 4E 24 33 9E EB 16 A8 0D   ....J...N$3.....
9070  A9 31 CD B7 BB 4E 8D BE FF 5B 3C 8D EA 5E 4F 7F   .1...N...[<..^O
9080  41 00 89 F3 54 BF EC BF E0 9F 72 CB 7D E8 34 7A   A...T.....r.}.4z

9090>

!"FF-#./LAM&H2"5+(9"&4)<4($H&RdB&(HH$#""A

9090>
00H-0FH onboard 4-bit GPIO, D0-D3=output port
        D4-D7=input port

10H-13H 8255 system PPI, 10H=PORTA, 11H=PORTB, 12H=PORTC,   
13H=CONTROL

20H-23H 8254 programmable counter, 20H=counter0, 21H= counter1
22H=counter2, 23H control register

30H-33H 8255 user PPI, 30H=PORTA, 31H=PORTB, 32H=PORTC,
33H=CONTROL

40H-47H C16550 UART registers
9090>

!"FF-#./LNM&i*U5"&K$4U&U4)274$&5$46$(U&74&*"#$&5$46$(UA&,:#&#_(U5+#&":4D"&i*U5
74&(HH$#""&X111A&,:#&*"#$&$#62"7#$&H2"5+(9"&$#"*+7"&(K7#$&$*))2)6&7:#&34H#A&,:#&Q>,&e
$#7*$)"&34)7$4+&<(3`&74&U4)274$&5$46$(UA

9090>jump to address [9006] = 9000
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AF=5800 BC=19F4 DE=C256 HL=9504 SP=F098 PC=9007 S=0 Z=0 AC=0 P=0 CY=0
9090>

!"FF-#./L>M&H2"5+(9"&*"#$&>,?8-&U#U4$9A&,:#&#_(U5+#&<#+4D&":4D"&$*))2)6
2)"7$*3724)&T!>G&GA

=#&K2$"7&3:#3`&7:#&*"#$&$#62"7#$&D27:&34UU()H&Y$%A&=#&"##&7:(7&,BT&4K&>,?8-&2"&I1X/A
?K7#$&5$#""2)6&>T?8P&\?Q&K4$&"2)6+#&"7#5@&7:#&>T&2"&)4D&I1X]A&=#&3()&"##&7:#&34)7#)7
4K&>,?8-&U#U4$9&D27:&34UU()H&`A&,:#&34)7#)7&4K&GO&D("&"(C#H&2)&>,?8-A

9000>press r for user register display

AF=5800 BC=19F4 DE=C256 HL=9504 SP=F098 PC=9000 S=0 Z=0 AC=0 P=0 CY=0
9000>press SPACE bar for single step
        9000 E5         PUSH    H

AF=5800 BC=19F4 DE=C256 HL=9504 SP=F096 PC=9001 S=0 Z=0 AC=0 P=0 CY=0
9000>press k for STACK display

ADDR  DATA
F096  [04]
F097  [95]
F098  [C0]

9000>

!"FF-#./L:M&+4(H"&R)7#+&G#_&K2+#&74&U#U4$9A&,:#&?""#U<+#$&()H&8&34U52+#$&K4$&/1/0
8T!&3()&5$4H*3#&"7()H($H&R)7#+&G#_&K2+#A&,:#&:#_&K2+#&34)7(2)"&U(3:2)#&34H#&$#5$#"#)7#H
<9&?>8RR&+#77#$"A&,:#&#_(U5+#&<#+4D&*"#"&G95#$,#$U2)(+&74&H4D)+4(H&7:#&:#_&K2+#A&,:#
:#_&K2+#&2"&?>8RR&7#_7&K2+#A&>4&D27:&G95#$,#$U2)(+&D#&3()&64&74&,$()"K#$@&>#)H&7#_7&K2+#A
B$&5$#""&?O,&,&,@&7:#&K2+#&<$4D"#$&D2++&45#)&("`2)6&D:(7&7#_7&K2+#&74&<#&"#)7A&=#&3()&+#7
27&":4D&4)+9&K2+#&D27:&A:#_&#_7#)"24)&<9&7952)6&qA:#_A&,:#)&H4*<+#&3+23`"&(7&7:#&:#_&K2+#A

,:#&4)<4($H&H47&OPN&D2++&$*)&74&2)H23(7#&H4D)+4(H2)6&2"&4)&642)6A&=:#)&34U5+#7#H@&7:#
$#54$7&D2++&":4D&)*U<#$&4K&<97#&$#3#2C#H&()H&5$2)7&3:#3`"*U&#$$4$A&RK&)4&#$$4$&27&D2++
":4D&1&#$$4$"A

9080>load Intel hex file...000005 bytes loaded 0 errors

9080>

!"FF-#./LCM&":4D"&U4)274$&3(++&)*U<#$A&>4U#&4K&34UU4)&"*<$4*72)#"&3()&<#&3(++#H
7:$4*6:&Q>,&W&D27:&K*)3724)&)*U<#$&5$#+4(H#H&2)&$#62"7#$&PA

9080>
see input parameters in user manual

1Enn MVI E,function_number
CF   RST 1
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00 - demo
01 - delay
02 - cold_boot
03 - scan
04 - cin
05 - cout
06 - put_str
07 - init_lcd
08 - lcd_ready
09 - clear_lcd
0A - goto_xy
0B - put_str_lcd
0C - put_ch_lcd
0D - demo2

9080>

!"FF-#./LBM&"#7"&)#D&+43(724)&542)7#$&(7&5$4U57A&,:#&#_(U5+#&"#7"&)#D&542)7#$&74
P111&()H&5$#""&YH%&74&H2"(""#U<+#A

9080>new location = e000
E000>disassemble...

E000 53         MOV     D,E
E001 32DE2A     STA     2ADE
E004 62         MOV     H,D
E005 25         DCR     H
E006 C9         RET
E007 1C         INR     E
E008 43         MOV     B,E
E009 CC4A05     CZ      054A
E00C 2655       MVI     H,55
E00E 67         MOV     H,A
E00F 04         INR     B
E010 F3         DI
E011 0E25       MVI     C,25
E013 54         MOV     D,H
E014 AF         XRA     A
E015 C3F0C3     JMP     C3F0

E018>

!"FF-#./LOM&"#7"&+43(724)&542)7#$&(7&5$4U57&74&X111&()H&"#7"&*"#$&T8&74&X111A

9000>

AF=5800 BC=19F4 DE=C256 HL=9504 SP=F096 PC=9000 S=0 Z=0 AC=0 P=0 CY=0
9000>
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!"FF-#./L?M/H2"5+(9"&*"#$&$#62"7#$"&34)7#)7A

9000>

AF=5800 BC=19F4 DE=C256 HL=9504 SP=F098 PC=9000 S=0 Z=0 AC=0 P=0 CY=0
9000>

!"FF-#./L3M&"#7"&C(+*#&74&*"#$&$#62"7#$"A

9013>set value to user register (enter A for AF) ?
AF=0404 ff00
9013>

AF=FF00 BC=19F4 DE=0434 HL=0534 SP=F096 PC=9006 S=0 Z=0 AC=0 P=0 CY=0
9013>

!"FF-#./LPM&5$2)7"&D(73:&C($2(<+#"A

9013>
F000 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

!"FF-#./L3E8!;Q8?M&#_#3*7#"&7:#&2)"7$*3724)&(7&(HH$#""&2)&*"#$&T8A&,:#&2)"7$*3724)
D2++&":4D&4)&"3$##)&D27:&*"#$&$#62"7#$"&$#"*+7&(K7#$&#_#3*724)A

>*554"#&D#&D$27#&(&5$46$(U&":4D)&<#+4DA

 org 9000h
      xra  a

loop: out 0
 mov h,a
 inr h
 push h
 pop d
 mov a,d
 jmp loop

 end

,:#)&7$()"+(7#&27&74&U(3:2)#&34H#&K2+#&*"2)6&7:#&?""#U<+#$&5$46$(UA&N4D)+4(H&:#_&K2+#A

9000>load Intel hex file...000011 bytes loaded 0 errors

9000>disassemble...

9000 AF         XRA     A
9001 D300       OUT     00
9003 67         MOV     H,A
9004 24         INR     H
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9005 E5         PUSH    H
9006 D1         POP     D
9007 7A         MOV     A,D
9008 C30190     JMP     9001
900B 00         NOP
900C 00         NOP
900D 00         NOP
900E 00         NOP
900F 00         NOP
9010 00         NOP
9011 00         NOP
9012 00         NOP

9013>print user register with command r

AF=5800 BC=19F4 DE=C256 HL=1234 SP=F098 PC=9000 S=0 Z=0 AC=0 P=0 CY=0
9013>press SPACE key to execute instruction at 9000, we see A=00

        9000 AF         XRA     A

AF=0044 BC=19F4 DE=C256 HL=1234 SP=F098 PC=9001 S=0 Z=1 AC=0 P=1 CY=0
9013>press SPACE key, the content of A will send to GPIO

        9001 D300       OUT     00

AF=0044 BC=19F4 DE=C256 HL=1234 SP=F098 PC=9003 S=0 Z=1 AC=0 P=1 CY=0
9013>press SPACE key, the content of A will copy to H
        9003 67         MOV     H,A

AF=0044 BC=19F4 DE=C256 HL=0034 SP=F098 PC=9004 S=0 Z=1 AC=0 P=1 CY=0
9013> press SPACE key, the content of H will increment by 1
        9004 24         INR     H

AF=0000 BC=19F4 DE=C256 HL=0134 SP=F098 PC=9005 S=0 Z=0 AC=0 P=0 CY=0
9013> press SPACE key, the content SP will decrement by 2
        9005 E5         PUSH    H

AF=0000 BC=19F4 DE=C256 HL=0134 SP=F096 PC=9006 S=0 Z=0 AC=0 P=0 CY=0
9013> press K, to see the content of STACK memory

ADDR  DATA
F096  [34]
F097  [01]
F098  [C0]

9013> press SPACE key, DE will be loaded with top of STACK
        9006 D1         POP     D

AF=0000 BC=19F4 DE=0134 HL=0134 SP=F098 PC=9007 S=0 Z=0 AC=0 P=0 CY=0
9013> press SPACE key, the content of D will copy to A
        9007 7A         MOV     A,D

AF=0100 BC=19F4 DE=0134 HL=0134 SP=F098 PC=9008 S=0 Z=0 AC=0 P=0 CY=0
9013> press SPACE key, PC will be loaded with 9001
        9008 C30190     JMP     9001

AF=0100 BC=19F4 DE=0134 HL=0134 SP=F098 PC=9001 S=0 Z=0 AC=0 P=0 CY=0
9013> press SPACE key, the content of A will send to GPIO, see LED!
        9001 D300       OUT     00

AF=0100 BC=19F4 DE=0134 HL=0134 SP=F098 PC=9003 S=0 Z=0 AC=0 P=0 CY=0
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,-).+-)%

?&<+43`&H2(6$(U&4K&7:#&',-./0&<4($H&2"&":4D)&<#+4DA&I4$&34U5+#7#&:($HD($#
"3:#U(723@&"##&?55#)H2_&NA

8T!

,:#&8T!&2"&8'B>&/18/0A&,:#&m,?O&K$#a*#)39&2"&M'GcA&,:#&$#"#7&"26)(+&2"&6#)#$(7#H
<9&"2U5+#&Q8&32$3*27A&,:#&8T!&2"&5$47#37#H&<9&<$4D)4*7&32$3*27A&R)&3("#&4K&54D#$&"*55+9
2"&H255#H&3(*"#H&<9&?8&"*55+9&C4+7(6#&H$455#HA&,:#&<$4D)4*7&32$3*27&H#7#37"&^88@&2K&27
2"&<#+4D&7:$#":4+H&+#C#+@&27&D2++&$#"#7&7:#&8T!A

,:#&<$4D)4*7&34)H2724)&3()&#U*+(7#&<9&*"2)6&C($2(<+#&54D#$&"*55+9A&,4&7#"7&27@&(Hi*"7&7:#&<4($H&^RS&K$4U
1.W;^&"+4D+9&()H&"##&7:#&8T!&3()&"7($7&$*))2)6&5$45#$+9&4$&)47A

'#U4$9

,:#&<4($H&:("&]M`\&U#U4$9A&,:#&F;`\&QB'&U4)274$&;e8;0]&2"&5+(3#H&(7&(HH$#""
1111.eIIIGA&?)H&7:#&F;`\&>Q?'&];;0]@&2"&5+(3#H&(7&(HH$#""&/111G.IIIIGA

>4U#&4K&2)7#$$*57&C#374$"&($#&$#+43(7#H&74&Q?'@&"4&*"#$&3()&D$27#&7:#&i*U5&2)"7$*3724)&74
7:#&+43(724)&4K&"*3:&2)7#$$*57&"#$C23#&$4*72)#&#("2+9A&G#$#&2"&7:#&+43(724)&4K&2)7#$$*57"A

/1W1G Q>,&;
/1W/G Q>,&F
/1;1G Q>,&M
/1;/G Q>,&0
/1;8G Q>,&0A0
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/1F1G Q>,&]
/1FMG Q>,&]A0
/1F8G Q>,&eA0

S47#b
WA! Q>,&e&2"&*"#H&K4$&"4K7D($#&<$#(`542)7A
;A! Q>,&W&2"&*"#H&K4$&U4)274$&K*)3724)&3(++A
FA! ,Q?T&2"&*"#H&K4$&:($HD($#&"2)6+#."7#5A
MA! Q>,&eA0&2"&72#H&74&B!,1&4K&/;0M&5$46$(UU(<+#&34*)7#$A
0A '4)274$&5$46$(U&*"#"&+("7&5(6#&4K&Q?'&K4$&H(7(&"74$(6#@&>,?8-&($#(@&()H

U4)274$&34)7$4+&K*)3724)"A&,:#&"5(3#&2"&K$4U&I111G&74&I1X/GA

LTRB

LTRB&5$4C2H#"&M.<27&4*75*7&54$7&*"2)6&N&795#&I.I@&eMO>We0&()H&M.<27&2)5*7&54$7&*"2)6&7$2.
"7(7#&<*KK#$@&eMO>W;]A&,:#&(HH$#""&2"&11&K4$&<47:&54$7"A&,:#&+4D.)2<<+#&N1.NF&2"&4*75*7
54$7A&,:#&:26:#$.)2<<+#&NM.Ne&2"&2)5*7&54$7A&,:#&"26)(+&K$4U&<47:&54$7"&(55#($#H&(7&ZW@
W].52)&:#(H#$A

>9"7#U&T$46$(UU(<+#&T4$7&/;00

,:#&RdB&(HH$#""#"&4K&"9"7#U&54$7@&/;00&($#&TBQ,?rW1G@&TBQ,\rWWG@&TBQ,8rW;G
()H&84)7$4+&T4$7&r&WFGA&\*cc#$&34)7$4+&52)&2"&TBQ,&8&<27&eA&,4&#)(<+#&<*cc#$@&D$27#
eIG&74&TBQ,8A
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!"#$&T$46$(UU(<+#&T4$7&/;00

,:#&<4($H&5$4C2H#"&(&*"#$&5$46$(UU(<+#&5($(++#+&54$7@&/;00A&,:#&/;00%"&$#62"7#$"&($#
U(55#H&74&RdB&(HH$#""&K$4U&F1G&74&FFGA

F1G TBQ,?
FWG TBQ,\
F;G TBQ,8
FFG 8BS,QBO&TBQ,

T$46$(UU(<+#&84*)7#$&/;0M

,:#&5$46$(UU(<+#&34*)7#$@&/;0M&D("&"*55+2#H&D27:&3+43`&"26)(+&K$4U&8OB8-B!,&4$
;'Gc&K4$&34*)7#$1&()H&34*)7#$WA&,:#&2)7#$)(+&$#62"7#$"&4K&/;0M&($#&U(55#H&74&RdB&"5(3#
K$4U&;1G&74&;FGA

;1G 8B!S,PQ1
;WG 8B!S,PQW
;;G 8B!S,PQ;
;FG 8BS,QBO&QPLR>,PQ

,%-.%)&/-#./!"##%K$")&

8T!&G#(H#$&ZTW
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!"#$&/;00&()H&/;0M&G#(H#$&ZTW

B)<4($H&O8N&G#(H#$&ZQW
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Q>;F;8&N\X&U(+#&34))#374$&^\W

R)7#$$*57"&,#"7&\*774)

,:#&2)7#$$*57&7#"7&<*774)&5$4C2H#"&(&"2)6+#&54"272C#&5*+"#&7:(7&72#H&74&8T!&:($HD($#
2)7#$$*57&52)"@&Q>,0A0@&Q>,]A0&()H&RS,QA&!"#$&3()&"#+#37&7:#&5*+"#&74&<#&7$266#$#H&K4$
#(3:&52)&<9&H25&"D273:&>=WA&,:#&4)<4($H&OPN@&NM&2)H23(7#"&7:#&5*+"#&2"&(372C(7#H&D:#)
5$#""&,#"7&<*774)A

,#3:)23(+&>5#32K23(724)"

8T!b&8'B>&/18/0&sM'Gc
'#U4$9b&]M`\@&F;`\&;e8;0]@&F;`\&];;0]
RdB&54$7b&T$46$(UU(<+#&T($(++#+&54$7&/;00_;@&/.<27&LTRB
84*)7#$b&T$46$(UU(<+#&84*)7#$&/;0M
!?Q,b&W].<97#&IRIB&,OW]8001&34U5(72<+#
QB'&U4)274$b&/1/0A("U
\$4D)4*7&T$47#3724)b&-R?e1M0
\4($H&>2c#b&/AX1&_&/AWF&2)3:
=#26:7b&F;16&f34U5+#7#&34U54)#)7"&#_3#57&O8Ng
N8&T4D#$&>*55+9b&?8.74.N8&(H(57#$&]^.W;^&;01U?
T4D#$&34)"*U5724)b&;Ae]=&f;F1U?&sW;^N8g

'4)274$&8(++&S*U<#$

00 - demo
>3()&e."#6U#)7&H2"5+(9&D27:&<*KK#$&H2"5+(9&542)7#H&<9&GO
P)7$9b&GO
P_27b&)4)#
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01 - delay
N#+(9&"*<$4*72)#&*"2)6&$#62"7#$&5(2$&NP@&N&2"&4*7#$&+445&H#+(9@&P&2"&2))#$&+445A
P)7$9b&NP
P_27b&)4)#

02 - cold_boot
N2"5+(9&34+H.<447&U#""(6#&4)&e."#6U#)7&OPNA
P)7$9b&)4)#

03 - scan
>3()&`#9<4($H&()H&H2"5+(9&4)#&393+#A
P)7$9b&GO&542)7"&7:#&H2"5+(9&<*KK#$
P_27b&`#9&r&"3()&34H#&JW&)4&`#9&5$#""#H

04 - cin
L#7&3:($(37#$&K$4U&34)"4+#
P)7$9b&)4)#
P_27b&?&r&3:($(37#$&$#3#2C#H

05 - cout
>#)H&3:($(37#$&74&34)"4+#
P)7$9b&?&r&3:($(37#$&74&<#&"#)7
P_27b&)4)#

06 - put_str
T$2)7&"7$2)6&74&34)"4+#@&"7$2)6&2"&7#$U2)(7#H&<9&1A
P)7$9b&&GO
P_27b&)4)#

07 - init_lcd
R)272(+2c#&O8N&U4H*+#
P)7$9b&)4)#
P_27b&)4)#

08 - lcd_ready
=(27&*)72+&O8N&U4H*+#&2"&$#(H9A
P)7$9b&)4)#
P_27b&)4)#

09 - clear_lcd
8+#($&O8N&H2"5+(9
P)7$9b&)4)#
P_27b&)4)#

0A - goto_xy
>#7&3*$"4$&54"2724)&4K&O8N
P)7$9b&GO@&G&r&_@&O&r&9
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P_27b&)4)#

0B - put_str_lcd
T$2)7&"7$2)6&74&O8N@&"7$2)6&2"&7#$U2)(7#H&<9&1
P)7$9b&GO
P_27b&)4)#

0C - put_ch_lcd
T$2)7&3:($(37#$&74&O8N&(7&3*$$#)7&3*$"4$&54"2724)
P)7$9b&?
P_27b&)4)#

0D - demo2
Q*))2)6&LTRB&OPN
P)7$9b&)4)#
P_27b&)4)#

S^Q?'&\447(<+#

!"#$&3()&$#5+(3#&!F@&>Q?'&D27:&(&S4)C4+(72+#&Q?'&K4$&5$46$(U&"74$(6#@&D:#)&7:#
<4($H&2"&54D#$&4KKA&?&Z'T&2)"7$*3724)&5+(3#H&(7&/111G&D2++&#)(<+#&S^Q?'&<447(<+#A
,:#&U4)274$&5$46$(U&3:#3`"&7:#&+43(724)&/111GA&RK&27&:("&8F&f4534H#&4K&Z'T
2)"7$*3724)g@&27&D2++&i*U5&74&(HH$#""&/111GA&,:#&K#(7*$#&(++4D"&(55+23(724)&34H#&74&$*)
#("2+9A&,:#&U4)274$&"*<$4*72)#"&($#&"72++&(C(2+(<+#&K4$&7:#&(55+23(724)&5$46$(UA

,4&6#7&<(3`&74&U4)274$&U4H#@&*"#$&3()&5$#""&!>PQW&`#9&D:2+#&5$#""&QP>P,A&,:#&<97#
8F&(7&+43(724)&/111G&D2++&3:()6#&74&11A

,:#&"(U5+#&34H#&7:(7&H#U4)"7$(7#"&S^Q?'&\447(<+#&2"&":4D)&2)&?55#)H2_&NA



23

899%#.*R/8'#S"-)./:!7/7)*(%)/?"1$*#%&

;------------------- onboard LCD registers -----------------
command_write  equ 50h
command_read   equ 52h
data_write     equ 51h
data_read      equ 53h
busy           equ 80h

;--------------------- LCD driver routines -----------------
lcd_ready:  push psw

lcd_ready1: in command_read
            ani busy
            jnz  lcd_ready1  ; wait until lcd ready
            pop psw

            ret

clear_lcd:  call lcd_ready
            mvi a,1
            out command_write
exit_clear: ret

init_lcd: call lcd_ready
          mvi a,38h
          out command_write
          call lcd_ready
          mvi a, 0ch
          out command_write
          call clear_lcd

          ret

; print ASCII text on LCD
; entry: HL pointer with 0 for end of string

put_str_lcd:  mov a,m    ; get A from [HL]
          cpi 0
          jnz put_str_lcd1
          ret

put_str_lcd1:

          call lcd_ready
          out data_write
          inx h
          jp put_str_lcd
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; goto_xy set cursor location on lcd
; entry: HL: H = x, L = y

goto_xy:  call lcd_ready
          mov a,l
          cpi 0
          jnz goto_xy1
          mov a,h
          adi 80h
          out command_write
          ret

goto_xy1: cpi 1
          jnz goto_xy2
          mov a,h
          adi 0c0h
          out command_write
          ret

goto_xy2: cpi 2
          jnz goto_xy3
          mov a,h
          adi 094h
          out command_write
          ret

goto_xy3: cpi 3
          jnz goto_xy4
          mov a,h
          adi 0d4h
          out command_write
          ret

goto_xy4: ret

; put_ch_lcd put character to lcd
; entry: A

put_ch_lcd: call lcd_ready
            out data_write
            ret
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899%#.*R/Q/31S)"1$*#%/3K-#/T%=S"-)./-#./7*&9<-=

; subroutine scan keyboard and display
; entry: hl pointer to display buffer
; exit: key = scan code
;            -1 no key pressed
;

scan:    push h
         push b
         push d

         mvi c,6    ; for 6-digit LED
         mvi e,0    ; digit scan code appears at 4-to-10

decoder
         mvi d,0    ; key position
         mvi a,0ffh ; put -1 to key
         sta key    ; key = -1

scan1:   mov a,e
         ori 0f0h   ; high nibble must be 1111
         out system_port_c ; active digit first
         mov a,m        ; load a with [hl]
         out system_port_b ; then turn segment on

         mvi b,0    ; delay for electron transition process
wait1:   dcr b
         jnz wait1

         in  system_port_a  ; read input port

         mvi b,8            ; check all 8-row
shift_key: rar              ; rotate right through carry
         jc  next_key       ; if carry = 1 then no key

pressed

         push psw
         mov a,d
         sta key            ; save key position
         pop psw

next_key:
         inr d               ; next key position

         dcr b               ; until 8-bit was shifted
         jnz shift_key

         mvi a,0             ; clear a
         out system_port_b   ; turn off led
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         inr e               ; next digit scan code
         inx h               ; next location

         dcr c               ; next column
         jnz scan1

         pop d
         pop b
         pop h
         ret

;---------- 8255 PPI system port I/O address ---------------
system_port_a:  equ 10h
system_port_b:  equ 11h
system_port_c:  equ 12h
system_port_control: equ 13h
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899%#.*R/!/D8?@/7)*(%)/?"1$*#%&

;---------- 16C550 compatible UART I/O address ------------
; e.g. UM8250B, 16C450, 16C550

uart_buffer: equ 40h
uart_line_status: equ 45h
uart_fifo:        equ 42h
uart_lcr:         equ 43h
uart_divisor_lsb: equ 40h
uart_divisor_msb: equ 41h
uart_scr:         equ 47h

; initialize 16C550 uart to 9600 8n1 with 2MHz clock
; 2MHz/13 = 153846Hz

init_uart:

        mvi a,83h
        out uart_lcr     ; set DLAB bit to access divider

        mvi a,13
        out uart_divisor_lsb
        mvi a,0
        out uart_divisor_msb ; 2MHz/13 = 153846 Hz
                             ; 153846Hz/16 = 9615Hz
        mvi a,7
        out uart_fifo     ; init fifo and clear all buffers
        mvi a,03h
        out uart_lcr      ; clar DLAB

; check uart line status, if the byte is FF then no uart
;
;
        xra a
        out uart_scr      ; check if there is uart
        in uart_scr
        cpi 0
        jz found
        xra a
        sta uart_found
        ret

found   mvi a,1
        sta uart_found
        ret

cout:   mov b,a              ; save a

cout1:  in uart_line_status
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        ani 20h               ; transmitter ready?
        jz cout1

        mov a,b              ; restore a
        out uart_buffer
        ret

cin:    in uart_line_status
        ani 1                  ; data available?
        jz  cin
        in uart_buffer
        ret

; print string terminated by 0
; input: HL

put_str:  mov a,m    ; get A from [HL]
          cpi 0
          jnz put_str1
          ret

put_str1: call cout
          inx h
          jp put_str
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899%#.*R/7/D&*#6/BU?8C/Q""$-S<%

; MTK-85 8085 Microprocessor Training Kit
; exp1.asm
;
; Using 8254 to produce 30.52Hz interrupt signal at RST7.5
;
; The 8254 counter0 was loaded with 0000 by system monitor.
; The input clock to the 8254 is 2MHz, the OUT0 then

produces
; 2MHz/65536 = 30.52Hz interrupt at RST7.5!
;
         CPU     "8085.TBL"    ;CPU TABLE
         HOF     "INT8"        ;HEX FORMAT
gpio     equ 0

; enable NVRAM boot running

         org 8000h
         jmp start      ; put instruction JMP to boot from

RAM

         org 803ch      ; interrupt vector of RST7.5
(relocated from 003CH)

         jmp service_rst7.5

         org 8100h

start:   mvi a,11111011b ; enable rst7.5
         sim             ; set interrupt mask register
         ei              ; enable interrupt

         jmp $           ; jump here

service_rst7.5:

         lda count       ; increment count
         inr a
         sta count
         out gpio        ; write to onboard LED
         ei
         ret

         org 0e000h

count    dfs 1           ; use RAM one byte for count
variable

         end



!""#$%&'()(*+,-&$#(./%#(+$%(*$#0/$&,(/1(2324(5$6789,7&/$6

MOVE, LOAD and STORE

40           MOV    B,B
41           MOV    B,C
42           MOV    B,D
43           MOV    B,E
44           MOV    B,H
45           MOV    B,L
46           MOV    B,M
47           MOV    B,A
48           MOV    C,B
49           MOV    C,C
4A           MOV    C,D
4B           MOV    C,E
4C           MOV    C,H
4D           MOV    C,L
4E           MOV    C,M
4F           MOV    C,A
50           MOV    D,B
51           MOV    D,C
52           MOV    D,D
53           MOV    D,E
54           MOV    D,H
55           MOV    D,L
56           MOV    D,M
57           MOV    D,A
58           MOV    E,B
59           MOV    E,C
5A           MOV    E,D
5B           MOV    E,E
5C           MOV    E,H
5D           MOV    E,L
5E           MOV    E,M
5F           MOV    E,A
60           MOV    H,B
61           MOV    H,C
62           MOV    H,D
63           MOV    H,E
64           MOV    H,H
65           MOV    H,L
66           MOV    H,M
67           MOV    H,A
68           MOV    L,B
69           MOV    L,C
6A           MOV    L,D
6B           MOV    L,E
6C           MOV    L,H
6D           MOV    L,L

6E           MOV    L,M
6F           MOV    L,A
70           MOV    M,B
71           MOV    M,C
72           MOV    M,D
73           MOV    M,E
74           MOV    M,H
75           MOV    M,L
77           MOV    M,A
78           MOV    A,B
79           MOV    A,C
7A           MOV    A,D
7B           MOV    A,E
7C           MOV    A,H
7D           MOV    A,L
7E           MOV    A,M
7F           MOV    A,A

3E nn        MVI A,byte
06 nn        MVI B,byte
0E nn        MVI C,byte
16 nn        MVI D,byte
1E nn        MVI E,byte
26 nn        MVI H,byte
2E nn        MVI L,byte
36 nn        MVI M,byte

01 nnnn     LXI B,dble
11 nnnn     LXI D,dble
21 nnnn     LXI H,dble
31 nnnn     LXI SP,dble

02           STAX   B
12           STAX   D
0A           LDAX   B
1A           LDAX   D
32 nnnn      STA    adr
3A nnnn      LDA    adr
22 nnnn      SHLD   adr
2A nnnn      LHLD   adr
EB           XCHG

STACK

C5           PUSH   B
D5           PUSH   D
E5           PUSH   H
F5           PUSH   PSW



C1           POP    B
D1           POP    D
E1           POP    H
F1           POP    PSW
E3           XTHL
F9           SPHL
33           INX    SP
3B           DCX    SP

ARITHEMATICS

C6 nn        ADI    byte
CE nn        ACI    byte

80           ADD    B
81           ADD    C
82           ADD    D
83           ADD    E
84           ADD    H
85           ADD    L
86           ADD    M
87           ADD    A
88           ADC    B
89           ADC    C
8A           ADC    D
8B           ADC    E
8C           ADC    H
8D           ADC    L
8E           ADC    M
8F           ADC    A

D6 nn        SUI    byte
DE nn        SBI    byte

90           SUB    B
91           SUB    C
92           SUB    D
93           SUB    E
94           SUB    H
95           SUB    L
96           SUB    M
97           SUB    A
98           SBB    B
99           SBB    C
9A           SBB    D
9B           SBB    E
9C           SBB    H
9D           SBB    L
9E           SBB    M
9F           SBB    A

09           DAD    B
19           DAD    D
29           DAD    H
39           DAD    SP

LOGICAL

E6 nn        ANI    byte
EE nn        XRI    byte
F6 nn        ORI    byte
A0           ANA    B
A1           ANA    C
A2           ANA    D
A3           ANA    E
A4           ANA    H
A5           ANA    L
A6           ANA    M
A7           ANA    A
A8           XRA    B
A9           XRA    C
AA           XRA    D
AB           XRA    E
AC           XRA    H
AD           XRA    L
AE           XRA    M
AF           XRA    A
B0           ORA    B
B1           ORA    C
B2           ORA    D
B3           ORA    E
B4           ORA    H
B5           ORA    L
B6           ORA    M
B7           ORA    A

COMPARE

FE nn        CPI    byte
B8           CMP    B
B9           CMP    C
BA           CMP    D
BB           CMP    E
BC           CMP    H
BD           CMP    L
BE           CMP    M
BF           CMP    A

ROTATE



07!        RLC
17           RAL
0F           RRC
1F           RAR

JUMP

C3 nnnn     JMP    adr
DA nnnn     JC     adr
D2 nnnn     JNC    adr
CA nnnn     JZ     adr
C2 nnnn     JNZ    adr
F2 nnnn     JP     adr
FA nnnn     JM     adr
EA nnnn     JPE    adr
E2 nnnn     JPO    adr
E9          PCHL

CALL

CD nnnn      CALL   adr
DC nnnn      CC     adr
D4 nnnn      CNC    adr
CC nnnn      CZ     adr
C4 nnnn      CNZ    adr
F4 nnnn      CP     adr
FC nnnn      CM     adr
EC nnnn      CPE    adr
E4 nnnn      CPO    adr

RETURN

C9           RET
D8           RC
D0           RNC
C8           RZ
C0           RNZ
F0           RP
F8           RM
E8           RPE
E0           RPO

RESTART

C7           RST    0
CF           RST    1
D7           RST    2
DF           RST    3
E7           RST    4
EF           RST    5

F7           RST    6
FF           RST    7

INPUT/OUTPUT

DB nn        IN     byte
D3 nn        OUT    byte

INCREMENT/DECREMENT

04          INR    B
0C          INR    C
14          INR    D
1C          INR    E
24          INR    H
2C          INR    L
34          INR    M
3C          INR    A
03          INX    B
13          INX    D
23          INX    H
05          DCR    B
0D          DCR    C
15          DCR    D
1D          DCR    E
25          DCR    H
2D          DCR    L
35          DCR    M
3D          DCR    A
0B          DCX    B
1B          DCX    D
2B          DCX    H

SPECIALS

2F           CMA
37           STC
3F           CMC
27           DAA

CONTROL

00!          NOP
F3           DI
FB           EI
76           HLT
20           RIM
30           SIM
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