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IDE 41331 p 5

File Edit Build Help

divide, -
nop
sta divide_Op1
Ida divide i
sta divide_Op2
Ida divide_OpZ2 i
sta divide_Op2
isz divide
Ida divide_Op1
bsa div16

addr divide_Op2
addr divide_Rem

bun divide i

Messages:

Compiling 'main.asm’... k.
File 'math.inc’ included

File 'display.inc’ induded

File 'keypad.inc’ incuded

Successfully compiled,

167:15

JACM.«\ ‘5:.3.[;‘51254 4)9.9\:— IC jb J.ALJ- ‘;J\J‘ ‘\jﬂﬁl}- cubui\ ja.wf ol fbb _)\.,\A _)J‘\SCMA\ ;b‘br)‘y
&i\é\ﬁmtﬁw;g\ﬂdﬁ\ﬁb’.;)&&ekblcjsj\dbﬁikguwﬁi); Jﬁy&u@.&%;j\w
sl pb L LG 5> sl main.asm ol ab » b S1.asb Jus Build ¢ . 5 Dual Memory . L i

S 3 e b Ll LS s b aS Wss e sl MaiN.2.bin ; main.1.bin
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include ‘file.inc’

:-”Jfg;‘J-lu rL', JUs 4 53 b s 5 el

of s w0 s addr el sus wloladdr s i bs Sojlal i 55 basl oy bis o, @
.,\.Sdccﬁszbmtb):‘)wq—fd]wjzicwa—f&i

addr o, addr .

Ptr, dec 100

Ptr, addr Array

org 100

Array, Array,

ab el cele LU s s cplical sas Lol FO20 .S ULNOP il L jges @

DIN snes e 5l dm o5 p5,8 035 SO L AL s e SSNEX s ad 5l an 16 Gl sae @
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e st
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/****************************************

/ Calculator program for basic computer
/ Author: Mr.T (mrtofigh@gmail.com)

/ Last change: 1386.4.2

/ All rights reserved.

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

org O
/)
interrupt,
bun start
bun iInterrupt 1
/o
include "math.inc*
include "display.inc*
include "keypad.inc*
/)
start,
reset,
cla
sta operand
sta result
sta operator
sta eqWasEntered
bsa writeHex
loop,
bsa readNuml6
sta newOperand
cla
cil
sta newOpEntered
bsa readKey
sta key
add resetKey
sza
bun noReset
bun reset
noReset,
checkOpEntered,
lda newOpEntered
sza
bun checkSuccess
checkEgKey,

15 4mis

Wby Lol BB
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lda key

add equalityKey

sza

bun noOperand

bun doOperand
checkSuccess,

lda newOperand

sta operand

lda egWasEntered

sza

bun 1gnorePrevOperand

bun doOperand
ignorePrevOperand,

cla

sta operator
doOperand,

lda operator

bsa lookup

addr routines

sta routine

sze

bun callRoutine

lda operand

bun aftercCall

callRoutine,

Ida
bsa
addr

aftercCall,
sta
bsa

lIda
add
sza
bun
bun

result
routine i
operand

result
writeNumber

key
equalityKey

noEgKey
egKey

noOperand,

noEgKey,
lda
sta

cla
bun

egKey,

key
operator

loopEnd

16 =i
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cla
cma

loopEnd,
sta eqWasEntered

bsa waitNoKey

bun loop
key,

hex O
newOperand,

hex O
newOpEntered,

hex O
egwWasEntered,

hex O
operand,

hex O
result,

hex O
operator,

hex O
routine,

hex O
resetkey,

dec -13
equalityKey,

dec -15
routines,

dec 4

addr divide

dec 8

addr mul8

dec 12

addr subl6

dec 16

addr addl6

dec O
2
divide,

nop

sta divide Opl

Ida divide 1

sta divide Op2
lda divide Op2 1
sta divide Op2
isz divide

17 iin
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lda divide Opl
bsa divi6

addr divide_Op2
addr divide_Rem

bun divide i

divide Opl,

hex O
divide_Op2,
hex O
divide_Rem,
hex O
Jm
end

18 i
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/****************************************

/ Math routines
/ Author: Mr.T (mrtofigh@gmail.com)
/ Last change: 1386.4.2

/ All ri

ghts reserved.

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

divle

routine

divides one word by another

input:

first operand >= 0

pointer second operand <> 0O
output:

ac

ac div second operand

pointer ac mod second operand

/
/
/
/
/ ac
/
/
/
/
/

divle,
nop
sta div1l6 Divided
lda divl6 1
sta div1l6 DividedBy
lda div1l6 _DividedBy 1
sta div1l6 DividedBy
1Sz divle
lda divl6 1
sta divl6e Param3
1Sz divle
cla
sta div16_Remainder
sta div1l6 _Result
lda div1l6 Divided
bsa countBits
addr div16 Divided
cma
inc
sta divle DBC
div1l6_Loop,
lda div1l6 _DBC
inc
spa
bun divle _Cont
sza
bun divlé _End
divle Cont,

19 i

math.inc 6
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sta

lda
cil
sta

lda
cil
sta
lda
cma
inc
add

cle

sha
bun

Ida
cil
sta

bun

div16_DBC
div1l6_Divided
div1l6_Divided
div1l6_Remainder
div1l6_Remainder

divl6_DividedBy

div1l6_Remainder

divl6 _DivideRem
div1l6 _Result
div1l6 Result

divl6 _Loop

div1l6 _DivideRem,

sta div16_Remainder

lda div1l6 _Result

cme

cil

sta div1l6 _Result

bun divl6 _Loop
divlé End,

lda div1l6_Remainder

sta divl6e _Param3 i

lda div1l6_Result

bun divl6é 1

div1l6 _Result,

hex

0

divl6e Param3,

hex

0

div1l6 Divided,

hex

0

div1l6 _DividedBy,

hex

0

div1l6_Remainder,

hex

0

div16_DBC,
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/e
/e

/ countBits routine

/ Counts bits of a number

/ 1nput:

/ ac number

/ output:

/ ac number of bits (position of leftmost bit + 1)

/ pointer right shifted ac (it"s left-most bit i1s placed at msb)
/e

countBits,

nop
sta countBits_Num

Ida countBits 1
sta countBits_Ptr2
isz countBits

cla
sta countBits_Count

lda countBits_Num

sza

bun countBits_Loop
bun countBits_End

countBits_Loop,
lda countBits_Num
cle
cil

sze
bun countBits_Firstl
sta countBits_Num

1Sz countBits_Count
bun countBits_Loop

countBits_Firstl,
lda countBits_Count
cma
inc
add countBits_Const
sta countBits_Count

countBits_End,
lda countBits_Num
sta countBits Ptr2 i
lda countBits_Count

bun countBits 1
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countBits_Num,

hex 0
countBits_Ptr2,
hex 0
countBits_Count,
hex 0
countBits_Const,
dec 16
[ —————
[ —————

/ toBCD routine

/ Converts a word to BCD format
/ 1nput:

/ ac number

/ output:

/ ac BCD number

sta toBCD_Num

cla
sta toBCD_BCD

lda toBCD DigitCount
sta toBCD_DC

toBCD_Loop,
lda  toBCD_Num
bsa divl6

addr toBCD_Ten
addr toBCD_Remainder
sta toBCD_Num

lda  toBCD BitCount
sta toBCD_BC

toBCD_NextBit,
lda  toBCD_Remainder
cir
sta  toBCD_Remainder
lda  toBCD_BCD
cir
sta toBCD_BCD

1Sz toBCD_BC
bun toBCD_NextBit

1Sz toBCD_DC
bun toBCD_Loop
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Ida  toBCD_BCD
bun toBCD i

toBCD_Num,

hex 0
toBCD_BCD,

hex 0
toBCD_Ten,

dec 10
toBCD_Remainder,

hex 0
toBCD_DigitCount,

dec -4
toBCD_DC,

hex 0
toBCD_BitCount,

dec -4
toBCD_BC,

hex 0

/ subl6 routine

/ subtracts two words

/ 1nput:

/ ac first operand

/ pointer second operand

/ output:

/ ac ac - second operand

sta subl6 Opl

lda subl6 1

sta subl6 Ptr2
lda subl6 Ptr2 i
isz subl6

cma
inc
add subl6 Opl
bun subl6 i
subl6 Opl,
hex 0]

subl6 Ptr2,
hex 0

/ addl1l6 routine
/ adds two words

23 4t
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/ 1nput:

/ ac first operand
/ pointer second operand
/ output:
/ ac ac + second operand
/e
addle6,

nop

sta addl6_Opl

lda addl6 1

sta addl6_Ptr2
lda addl6 _Ptr2 i
ISz addie

add addil6 Opl
bun addl16 i

addil6 Opl,
hex 0

addl6 ptr2,
hex O

/ mul8 routine

/ multiplies two small words

/ input:

/ ac first operand

/ pointer second operand

/ output:

/ ac ac * second operand

sta mul8 Opl

Ilda mul8 1

sta mul8 0p2
Ilda mul8 Op2 1
sta mul8 0p2
1Sz mul8

cla
sta mul8 Result

mul8_Loop,
lda mul8 Opl
sza

bun mul8_NoZero
bun mul8_End
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mul8_NoZero,
cle
cir
sta mul8 Opl
sze
bun mul8_Add

bun mul8_AfterAdd

mul8_ Add,
Ilda mul8 0Op2
add mul8_Result
sta mul8 Result

mul8_ AfterAdd,
Ilda mul8 0Op2
cle
cil
sta mul8 0p2

bun mul8_Loop

mul8 End,
Ilda mul8 Result
bun mul8 1

mul8 Result,
hex 0

mul8 Opl,
hex 0

mul8 Op2,
hex 0
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/****************************************

/ Display routines

/ Author: Mr.T (mrtofigh@gmail.com)
/ Last change: 1386.4.2

/ All rights reserved.

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

/ writeNumber routine
/ Displays a word In 1t"s decimal format
/ 1nput:
/ ac number to be displayed
/e
wr 1teNumber,

nop

bsa toBCD
bsa wr 1teHex

bun writeNumber 1

/e
/e
/ writeHex routine
/ Displays a hex number
/ input:
/ ac number to be displayed
/e
writeHex,

nop

sta writeHex Num

lda writeHex_ Count
sta writeHex C

lda writeHex_SegA
cma
sta writeHex Seg

writeHex_Loop,
lda  writeHex_ Num
and writeHex T4
cma

and writeHex_Seg
cma
out

lda writeHex_Seg
cle
cme
cil
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sta writeHex Seg

lda  writeHex_Num
cir
cir
cir
cir
sta writeHex_Num

1Sz writeHex_C
bun writeHex_Loop

bun writeHex i

wr iteHex_Num,
hex 0
writeHex_segA,
hex 800
writeHex_Seg,
hex 0
writeHex_ Count,
hex -4
writeHex C,
hex 0
writeHex T4,
hex of
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keypad.inc b6

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

/ Keypad routines

/ Author: Mr.T (mrtofigh@gmail.com)
/ Last change: 1386.4.2

/ All rights reserved.

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

/=
/ lookup routine
/ Searches a key iIn a table and returns 1t"s associated data
/ 1nput:
/ ac key
/ pointer table. a O value iIndicates end of table
/ output:
/ ac data stored iIn table after found key
/ e flag 1 = found, O = not found
/e
lookup,
nop

sta lookup_ Key

lda lookup 1
sta lookup Table
ISz lookup

bun lookup_ LoopStart

lookup_ Loop,
(Sy4 lookup Table

lookup_ LoopStart,
lda lookup_Table 1
1Sz lookup Table

sza
bun lookup_ Cont
bun lookup_NotFound

lookup_ Cont,
cma
inc
add lookup_ Key

sza
bun lookup_ Loop

lookup_ Found,
lda lookup_Table 1

cle
cme
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bun lookup_End

lookup_ NotFound,
cle

lookup End,
bun lookup 1

lookup Table,

hex 0
lookup Key,

hex 0
Jm e
Jm e

/ waitKey routine
/ waits until a key belng pressed

waitkKey,
nop

waitkey Loop,
bsa readKey
sza
bun waitkey End
bun waitkKey Loop

waitkey End,
bun waitkKey 1

/ waitNoKey routine
/ waits until no key being pressed

waitNoKey,
nop

waitNoKey Loop,
bsa readKey
sza
bun waitNoKey Loop

bun waitNoKey 1

/ readNuml6 routine

/ waits for entering a number,

/ displays number on 7-segments

/ returns when a non-digit key pressed

/ output

/ ac number

/ e flag 1 = a number returned In ac, O = no number
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readNuml6,

nop

cla
sta
sta

readNum16_ NumEntered
readNum16_Num

readNuml6 Loop,

bsa

sza
bun
bun

readKey

readNuml6_Cont
readNuml6_Loop

readNuml6_Cont,

sta

bsa
sta

sze
bun
bun

readNuml6_ Key
keyToDigit
readNuml6 Digit

readNuml6 DigitKey
readNuml6_ NonDigitKey

readNuml6 DigitKey,

cla
inc
sta
Ida

bsa
addr

sha
bun

Ida
bsa
addr

add
sta

bsa
bsa

bun

readNuml16_ NumEntered
readNum16_Num

subl6
readNuml6_4Digit
readNuml16_Loop
readNum16_Num

Mul8

readNuml6_Ten

readNuml6 Digit
readNum16_Num

writeNumber
waitNoKey

readNuml16_Loop

readNuml6_NonDigitKey,
readNuml6 End,

Ida
cir

Ida

readNuml16_ NumEntered

readNum16_Num
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bun readNuml6 i

readNuml16 NumEntered,
hex 0

readNuml6_Digit,
hex 0

readNum16_Num,
hex 0

readNuml6_Key,
hex 0

readNuml6_4Digit,
dec 1000

readNuml6 Ten,
dec 10

/
/ keyToDigit routine

/ returns digit from its key code
/ input:

/ ac Key code
/

/

/

/

keyToDigit,
nop

bsa lookup
addr keyToDigit Digits

bun keyToDigit 1

keyToDigit Digits,

dec 1
dec 7
dec 2
dec 8
dec 3
dec 9
dec 5
dec 4
dec 6
dec 5
dec 7
dec 6
dec 9
dec 1

3l amin
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dec 10

dec 2

dec 11

dec 3

dec 14

dec 0

dec 0
J e
J e

/ readKey routine

/ returns code of pressed key

/ output:
/ ac 0=
Jm
readKey,
nop
cla
sta readKey Result
sta readKey_ Col
lda readKey RowCount
sta readKey RC
lda readKey_ Row
sta readKey R

readKey_ RowLoop,

lda readKey R

and readKey_ Keypad
cma

out

inp

sza

bun readkey Pressed
lda readKey R

cle

cme

cil

sta readKey R

lda readKey Result
add readKey Four
sta readKey Result
isz readKey RC

bun readKey_ RowLoop

/-- end of RowLoop --

no key pressed, non-0 = key code
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cla

bun readKey End

readKey Pressed,

cle

cir

sze

bun readKey Pressed?2
isz readKey_ Col

bun readKey Pressed

readKey Pressed2,

lda readKey Result
add readKey_Col
inc

readKey End,
bun readKey 1

readKey Keypad,
hex Ofeff
readKey Result,
hex 0
readKey Four,
hex 4
readKey Row,
hex Offfe
readKey R,
hex 0
readKey RowCount,
hex -4
readKey RC,
hex 0
readKey Col,
hex 0
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