Hardverkdzeli programozas 1
3. gyakorlat

Kocsis Gergely
2019.02.25.



LEDek vezerlese

$F031 output port
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LEDek vezerlese

Készitsink programot, mely korbefutd fényt mutat a ledeken
balrdl jobbra haladva.

CLRCODE: .EQU $10 # képerny6torld kaéd
MAINDISP: .EQU $FO31 # output port cime
SIXLEDS: .EQU $F0632 # ledsor output port
. ORG $4000 # a program $4000-nél kezdddik

LDA CLRCODE # az ACC-be a torlo kéd kerul
STA [MAINDISP] # ACC kiirdsa a kijelzoére

LDA $20 # O===== az akkuba

STA [SIXLEDS] # 0====- a ledekre

SHR # 0-==-- -~ =0-=-=-- jobbra shift
JNZ [LOOPB] # ha nem =====-= akkor LOOPB

.END # program ve

Az elsé led vilagitson,

o Ha nincs jobbra led, Vilagitson az eggyel jobbra
a tobbi ne

akkor Ujra az elsé vilagitson levo led



A rendszerora allitasa

Systern Clock...
Save Mew Buttons

Restore Default Buttons P=ct the System Clock @

Fast Slow
Apply I

| ok |

|| POM/ER_OFF




Mintaprogram megnyitasa

ﬂ DIY Calculater

_ _ £ Megnyitas [
File Setup Display Memory Tools Help — | | || |
= [ _ |« DIY Calculator » Work w | +4 || Keresés: Work D
%% N # 0w @ —
Rendezés « Uj mappa =~ 0 @
Calculator Interface i '\.- g S =
S Kedvencek = Méw Madositas datuma Tipus
Bl Asztal | fmult.asm 2005.01.20. 20:17 ASM fajl
= Legutabbi helyek | | hello.asm 2005.08.01. 11:04 ASM fajl
5 Letoltések | lab20.asm 2012.02.09, 15:58 ASM fajl
. ‘ | . | ] . ‘ f || skeleton.asm 2012.02.23,11:45 ASM fajl
: : §E Assembler Editor i Konyvtérak [ test.asm 20120223.1154  ASM {4l
B 8y File Edit Inset Window Helg 3 Dokumentumok |3
; - 1 [y | =y =l Képek
T AR e
Cos| | »73 B videok
' | [#%# Program to write "Hel o Zene
Tan| | «™2
| |CLRCCDE : .EQU £10 =
: 1 [MRINDISP: .EQU $F031 1M Szamitagép
Log| | R .ORG £4000
: ; LD& CLRCO ) T
3 3 L 316 - 4 i s
= - = [MATN M Halozat |
J J BLDX 0 Fijinév: hello.asm - [AssemblerFiIes ']
i 1 LOOP: LD& [MESS.
On/Off | Reset ‘ Step J Run JZ [$000 [ Megnyitds ]v] ’ Mégse I
. . < [STORE : STA [MATN
INCX 5
JME [LODE] # Jump back to LOOP
POWER_OFF
MESSAGE: .BYTE $48, $45, £4C, $4C, $4F, £20
# H E L L O SPACE
.BYTE £57, £4F, £52, £4C, £44, £21, £00 L
# W 0 E L D !  NUL
.END
Open File:CADPY Caloulatoryiwiorkhhello. azm




A listafajl megtekintese

(35 Assembler Editor =
File Edit Insert Help
y [ E View Source File
- View|list File
DATABYTES: 13 . .
LINE ADDR  DATA LABEL OPCODE OPERAND
00001 #% Program to write "Hello World"™ to the main display
00002
00003 CLRCODE: .EQU  £10
00004 MAINDISE: .EQU  SFO31
00005 .ORG  £4000
00006 4000 90 10 LDA CLECODE
00007 4002 99 FO 31 ST [MAINDISE]
00008 4005 A0 00 0O BLDX O
00009 4008 92 40 15 LOOP: LDA& [MESSAGE X
00010 4005 D1 00 00 Jz [$0009~oNSTANT LABELS CROSS-REFERENCE
00011 400E 99 FO 31 STORE : STL [HMATIND
00012 4011 82 INCX )
00013 4012 C1 40 08 TMp [Loos)| NAME VALUE LINE NUMEERS WHERE USED (* INDICATES DECLARATION)
ggola L fTTTTTTT ST ST T T T
00015 4015 48 45 4C MESSAGE: .BYTE &4s8, ¢CLRCCDE 00000010 00003* 00006
4018 4C 4F 20 MAINDISE 0000FO31 00004* 00007 00011
00016
00017
00018 401B 57 4F 52 .BYTE §57, ¢
401E 4C 44 21 ADDRESS LABELS CROSS-REFERENCE
4021 00
ggg;z - NAME VALUE LINE NUMBERS WHERE USED (* INDICATES DECLARATION)
LOCE 4008 00009% 00013
MESSLGE 4015 00009 0O0015*
CONSTANT LABELS CROSS-REFERENCE STORE 400E 00011*
NAME VALUE LINE NUMBERS WHERE USED (* INDICATES DECLARATION) J

Cool Beans! *our file was assembled without error!




Program ellenOrzese, hibakeresés

E? DIV Calculator EI@
File Setup Memory Tools Help
* 15;'“ Memory Walker... 2 ‘ ;
W CPU Registers... el
Calculato VO Ports... £ M - = =
— Message System... emory Talker =
# .28 |y
BP Step  Address Data
Y r r o ol @t | $400D 0 -
Sik Wy 7 8 9 ! b ad Exp i i $400E $33
$400F $FO
A $4010 $31
Cos w3 4 ] & Fi F-5 $4011 $82
$4012 $C1 |
Tanj | x2 i L)) $4013 $40
$4014 $8
Log Rx 0 + + S $4015 $48
$4016 $45
nl 144 & B C D B F $4017 $4C
$4018 $4C
‘ On/0f ‘ Reset ‘ ‘ Step | | Fun | | Clear | CE | Back ‘ ‘ Enter $4019 $4F
. — 401A $20
1} /O Ports Display @ $
$401B $57
0/P to Main Digplay Character etc =
" CPU Register Display £2 $401C $4F
tF071 | $10 | Clear $401D $52
Accum:l;tul ngl:::]lgigunter $401E $4C
0/P to LED's Binary $401F $44 -
$F032 | 1] | *2X000000 Instruction Reg Index Reg
$01 $0000 #&¢ Breakpoint Manager 23
I/P from Buttons Annotation Interrupt Yector Stack Pointer
|| §F | 00K $O0K Addiess§  [400F
o1 0id 1/P from Button Annotation . 3 Slal:s Reg - . FTE— FEETC—
3 zar Breal ear rea
|_ | $FF | 1] 1] ] ] ] Sltlghzel el " Paint | Puoints




Message System Display

s

Calculator Interface

Sin wy 7 3 9 # Mod|| | Exp

Cos || | #"3 4 5 6 " Fi F-5

Tan || | #"2 1 2 3 [ ]

Log R I] +- + =

rl 14 A B C D E F
OndOff ‘ ‘ Fesat II Run ‘ ‘ Clear ‘ CE ‘ Back ‘ ‘ Enter

0/F to Main Display

aracter etc

wl

0P to LED"s Binal
sF032 | | 30 | 00000
I/P from Buttons Annotalon

| |

$FF

A

Bl Message Window

Lo =]

o R R R R

Get COpcode
Program counter is 54000
Program counter -» address latch
Latch points to target location
Increment program counter
Doesn’t change address latch
Read opcode
Pointed to by address latch
Opecode = £30
Opcode -> instruction register
Decode Opcode
LDA (load accumulator) [imm]
Next byte contains data
Data
Frogram counter is £4001
Program counter -»> address latch

Get

3&:, CPU Register Display

Accumulator

$10

Instruction Reg
$99

Interrupt Yector

b ot

== |
Program Counter

$4005

Index Reg
$C0T

Stack Pointer
L ey

Latch points to target location
Increment program countcer

Doe=sn't change address latch
Read data

Pointed to by address latch
Data = 210
H |[Execute opcode

Leocumunlator = 210

m

Load data directly into the accumulator

A programot Iéptetve minden egyes utasitasrol leirast kapunk a terminlban




Szoveg konstans beillesztése

s

ﬁhssemblerEditnr o || = || 8=

File Edit Window Help

Y Directive [
| et Instruction r

#% Progzx Insert String... " to the main display
CLECCDE: ki e Special code to clear the main display
MAEINDISP: .EQU £FD31 $# Address of main display output port
LORG £4000 # 5S5et program's origin to address £4000
LDA CLRCCDE # Load accumulator with clear code
5TA [MATHNDISFE] # S5tore accumulator to main display
BLDX ¥} # Load the index register with 0O
LCCE: LD& B3 String Converter @
JZ
STORE : 5TA B
INCX Message Label |MSG—DDD:
JHP
MESSAGE: .BYTE g4 Message Test [SZOVEG
#
.BYTE £5
$ Fesylt |MSG_D00: .BYTE $53, §5A, S4F, 556, 545, 547, 500
.END
LCorwvert Ingert ‘ Exit ‘

)



Lenyomott billentyl kddjanak kiirasa

e s it e s L et R s s s s E ]
#% Start of main program body #*
e s it e s L et R s s s s E ]
# Gomb beolwvasasa
GETEEY: LDA [EEYPLD]
JH [GETEEY]
ST [TEMPS]
$# L képernyd letdrlése
CLEDISE: LDA& CLECODE
STRL [MATINDISP]
DISFDOLL: LD& 224 $# £ jel kiirésa a kijelzdre
STRL [MATINDISP]
$# az elsd 4 bit megijelenitése (a kod el=sd hexa karaktere)
DISPHSE: LDA& [TEMPS]
SHE # -Xo0--—-
SHE - -—
SHERE F —— 00—
SHR | $ ———-200X
AND 300001111
STA [MAINDISE]
# Lz utolsd 4 bit megjelenitése
DISPLSE: LD& [TEMFPE]
BHD F00001111
STA [MAINDISE] T
¥ vissza az elejére #%# Start of global data
DONE - JME [GETKEY] e i ittt ittt e T

RN 474744F734F73787%7%857
## End of main program body

I IR I T ITTIII IR RIS RITTITTITITRETEES

TEMFES: .BYTE # 8 bites tarold pozicid

et st sz E s s
## End of global data

#########################ﬁ:f###########################ﬂ




Lenyomott billentyl kodjanak kiirasa |l.

4ttt FA A A FAAAAARAAAAA AR AAAAFAAAASASAAAAASARAAAASAAAASASAAAASASAAAASS

#% Start of initialization %
TR AT T T TR T AT T AT AT T AT TR TR AR AT IRAAFTEF
INIT: LD& CLRECOLDE # Load accumulator with clear code

STA [MLIWNDISPE] # Write clear code to main display

LD& EINMODE # Load accumulator with BIN mode code

STA [SIXLEDS] # Write to port driving six LEDs
TR AT T T TR T AT T AT AT T AT TR TR AR AT IRAAFTEF
#%# End of initialization %

s ass

FREFFFFAAFFATIHFTIFIFFHEH 4T3 4934093409441 4 93 449340934 1497 44944494
#*% Start of main program body $#
FREFFFFAAFFATIHFTIFIFFHEH 4T3 4934093409441 4 93 449340934 1497 44944494

% Gomk beolvasziasa

GETEEY: LDA [EEYPAD]
JN [GETKEY]
ST [TEMEZ]
# L képernyd letdrlése
CLEDISE: LDA CLRCCLDE
ST [MAINDISE]
DISFPPERC: LDR £25 # % jel kiirasa a kijelzdre
=I= EIADISE]

bit megielenitése (a kod elsd hexa karaktere)
LDA& [TEMEZ]

SHE

SHE

SHE

SHE

LHD F00001111

STA [MATHDISFE]
4 Lz utolso 4 bit megjelenitése
DISPLSE: LDA

LMD
5TR

z elejere
JHE [GETEEY] G

B g g g g g g g g g g g g g g g g g L L L g g g g L LA LA g LA g g g L g L e e e e o e e Y )




Lenyomott billentyl kodjanak kiirasa |l.

$# L képernyd letdrlése

CLEDISP: LDA CLRCCDE
S5TR [MATNDISE]
DISEEFERC: LD& £25 $# % jel kiirdsa a kijelzdre
5TR [MATNDISE]
# A 7. bit kiirasa
TEST7T: LDA [TEHMPE]
r 4 SHI. # AF M5B a C-be keriil
5TR [TEMEE]
JC [DISET 1] $# Ha c 1, akkor irjunk ki egy l-est
DISET 0: LD& 0 # Egvébként irjunk ki egy 0-t
5TR [HAIN;:;ET\\\\\
JHE [TEST6E
DISPT 1: LDA 1 \
| STR [MRINDISE]
# A 6. bit kiirasa
TESTE:- LOn [TEMDS]

Az MSB (7.

bit) esetére irt kddot kell ismételni egészen 0-ig (LSB)

DISP1 1: LDA 1
S5TL [MATNDISE]
# L 0. bit kiirésa
TESTO: LDA [TEMPE]
SHL $ bz MSE a C-be keriil
S5TL [TEMEE]
JC [DISFO 1] $# Ha ¢ 1, akkor irjunk ki egy l-est
DISEO 0O: LD& 0 $# Egyvébként irjunk ki egy 0-t
S5TL [MATNDISE]
JME [ DONE |
DISPD 1: LDA 1
S5TL [MATNDISE]
JME [ DONE |
DONE : JME [GETEEY]
R R R IR I AT A T a7 7774777747373 777777847478707797%7%9%87
#%¥ End of main program body %

R s
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