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Contoh Program

.include “m8515def.inc”
forever:
|di R26, 04 ; 04 diartikan sebagai nilai desimal 4
Idi R27, S02 ; S02 diartikan sebagai 02 dalam hexadecimal
|d R16, X
andi R16, 0x63
0x02 = S02

st X, R16

rimp forever



Directive - code segment

* Beberapa Directive yang sering digunakan:

include Memasukan definisi-definisi dari tipe prosesor .include "8515def.inc"

yang digunakan.
.def Mendeskripsikan nama dari register .def temp2 =r1y
.equ Mendeskripsikan sebuah nilai konstanta . equ CONS =123
.db Mendefinisikan nilaiyag akan disimpanpada  .db "“1,2"

program memory
.macro&  Menandaidimulai & selesainya MACRO .macro NAMAMACRO
.endmacro

.endmacro

.org Mendefinisikan alamat penyimpanan baris

kode pada alamat program memory tertentu



Directive - code segment (cont.)

rocessor
Program Counter
Stack Pointer
X pointer
Y pointer
Z pointer
Cycle Counter
Frequency
Stop Watch
SREG

+) Registers

v XJ
0x00001F v

0x0000

0x0000
0x0000
31
0000 MHz
7.75 us
ODEADEEO

.include "m8515def .inc”

.cseqg
.org $1F
forever Program
1di R27., $02 00001D
1d Rl16, X
andi R16, $63 |PQOOOIE
st X. R16 ~JBO0LF
000020
rInp forever 000021
000022
000023
000024
000025

31 clock needed to reach 1% instruction

FFFF
FFFF
FFFF
A4EQ
B2EOD
0Csl
0376
0C93
FACF
FFFF

|




Directive - code segment (cont.)

rocessor v X .include "m851S5def .inc"
" Program Counter  0x000022 ‘ .cseg
Stack Pointer 0x0000 .org $1F
X POy 0+0204 forever: Data 2
Y pointer 0x0000 1di R26. 04  4001FS FFFF
Z pointer 0x0000 lda R27. 302 4001FA FFFF
— 1d R16, X
Cycle Caunter A * : ¢ 000LFC FFFF
: AR
requen LS st X. R16 O001FE FFFF
Stop'W:R00= 0x00 ROl= 0x00 000200 FFFF
SREG RO2= 0x00 RO3= 0x00 rimp forever 000202 FFFF
4 Register R04= 0x00 ROS= 0x00 000204 2056
RO6= 0Ox00 RO7= 0Ox00 000206 9fFFF
RO8= 0x00 RO9= 0x00 X = 0x204 000208/ FFFF
R10= 0x00 RIll= 0x00 00020) FFFF
R12= 0x00 R13= 0x00 R16 = [0x204] 00020C FFFF
R14= 0x00 R1S5= 0x00 00020E FFFF
Rl6= 0x20 <@d?=—0w00 000710 FFFF

R18= 0x00 RI19= 0x00 000212 FFFF

Click & update manual



Directive - define bytes

JAdnciuae moolidQaer . 1nc

P 2 is directive for putting
ord 0k 000000 FFFF Lt
000001 FFFF ata ito program

forever: 000002 FFFF memory (ﬂash)

1di R26, 04 000003 FFFF

1di R27. $02 000004 A4EQD )

ld R16. X 000005 B2EO

andi R16, $63 000006 0C91 , :

st X. R16 i e > [nstructions

r3ap § e 000008 0C93

000009 FACF J

table: 00000A 0001
.db 0.1 00000B 0203
.db 2.3 00000C 0405
.db 4.5
'db & 7 00000D 0607 :
T 00000E 0809 | data in program memory
db 10.11 00000F OAOB
.db 12,13 000010 0OCOD
-cdlg ig ig 000011 OEOF
: ‘ 000012 1011
.db 18.19 000013 1213

000014 FFFF




Directive - origin

|Frogram =

.include "m8515def .inc

000000 FFFF

.cseg 000001 FFFF
.org $04 \:0002 FFFF
ISR 000003 FFFF
=  1ldi R26, 04 A0
1di R27, $02 000005 BZEO

1d R16, X 000006 0C91
andi R16, $63 000007 0376

st X. R16 000008 0C93
ol A 000009 FACF
00000A FFFF

.org $C— 00000B FFFF
.db 0.1 ~—$8000C 0001
.db 2.3 00000D 0203
.db 4.5 00000E 0405
-gg g'; 00000F 0607
'db 10 11 000010 0809
db 12.13 000011 OAOB
.db 14,15 000012 0COD
.db 16,17 000013 OEOF
.db 18,19 000014 1011

000015 1213




Directive - define words

“include "m8515def.inc | oo -
000000 FFFF
.cseg 000001 FFFF
.org $04 000002 FFFF
, 000003 FFFF
forever:  hpe. 04 000004 AdEC
1di R27, $02 000005 B2EO
1d R16, X 000006 0C91
andi R16. $63 000007 0376
st X. R16 000008 0C93
— m— 000009 FACF
00000A FFFF
_ara $0C 00000B FFFF
dw 0.1 00000C 0000
dw 2.3 00000D 0100
dw 4.5 00000E 0200

00000F 0300
000010 0400
000011 0500




Directive - .db dengan letak
berbeda

.include "m851S5def .inc"

=>.db 0.1
.db 2.3
.db 4.5
Program v
-Csegso 4 000000 0001
s 000001 0203
§ RS 000002 0405
1di R26. 04 000003 FFFF
1di R27. $02 000004 A4ED
ldd, gig, §63 000005 B2ED
andl ’
- T Bie 000006 0C91
000007 0376
rimp f orever 000008 0C93
000009 FACF
.db 6,7 00000A 0607
.db 8.9 00000B 0809

.db 10,11 00000C OAOB




AVR Register: X, Y, Z

X, Y, Z adalah 16-bit pointer register, digunakan untuk
menunjukkan alamat dengan max 16-bit pada SRAM

0x00 Z adalah 16-bit pointer register, dapat digunakan untuk
0x01 menunjukkan alamat dengan max 16-bit pada program
X memory A
0x02 Is N
o ot 17 | e [
X v v
0x05 TReen | [ B_SRAM [+
0x06 3
° Instruction General
° Register L Purpose <4
Py Register
XH XL - l X
OxIA | XL [ -
0x1B | XH YH YL v
Ox1C | YL Control M
0x1D YH ZH ZL Lines
OxIE | 7L 1 * AVR CPU | ool (>
OxIF | ZzH \ 4




AVR Register: X, Y, Z

0x00
0x01
0x02
0x03
0x04
0x05
0x06

Ox1A
0x1B
0x1C
0x1D
O0x1E
Ox1F

X, Y, Z adalah 16-bit pointer register, digunakan untuk
menunjukkan alamat dengan max 16-bit pada SRAM

Z adalah 16-bit pointer register, dapat digunakan untuk
menunjukkan alamat dengan max 16-bit pada program

memory

Contoh 4:

.EQU Address = RAMEND
LDI YH, HIGH (Address)
ILDI YL, LOW(Address)

XH XL
XL

XH YH YL
YL

YH ZH 7L
7L A A
ZH

-
v
Program Stack
Counter Rl Pointer Rilg
v v
Program [¥]
Flash : SRAM ¥
Instruction General
Register P Purpose [P
Register
Instruction : 5
Decoder
J' < Z
Control M
Lines
AVR CPU | Stats  le»

Register v



AVR Register

Pointer Sequence Examples

X Read/Write dari/ke alamat X, jangan LD R1,X
nilai ubah pointernya ST X R1

X+ Read/Write dari/ke alamat X dan LD R1,X+
setelah itu increment satu nilai
pointernya ST X+R1

-X Decrement satu nilai pointer dan LD R1,-X
kemudian read/write dari/ke alamat ST -X R1
yang baru ’




Menggunakan Data dari

5 Register SRAM
Jumlahkan isi R5 RO
dengan data di memory R1
address $0123.
Simpan hasilnya di R2
memory address $0154. R3
R4
R5
$0123
R16 (Data)
R17 :
$0154
R28
R29
R30 =




Menggunakan Data dari
SRAM

LDl YH, $01 Register SRAM
LDl YL, $23 -
LD RI6 Y
R1
ADD R16, R5 —
LDl ZH, $01 ~a
LDl ZL, $54
R4
ST Z R16
R5

$0123 <+

R16 . <—| (Data)
R17 ‘ :
, > $0154<—

R28 =$23 —Y
ALU R29 =$01 |_
R30 =$54 |7 .

iiadl By,




Contoh program: avr102.asm

Memory2 b4
[rata j 86| abc.| Address: |0xE0
000060 FF FF FF FF FF FF §V¥V¥Y 'Y

00o0ee FF FF FF FF FF FF  §¥¥

Memory 5 00006C FF FF FF FF FF FE  §H97
Frogram ﬂ BAE| abc.| Address 0«12 000072 FF FF FF FF FF FF {99997
- L 000078 FF FF FF FF FF FF  §99997
000012 DO E0 CO E6 04 E1  Pake.d ~ 00007E FF FF FF FF FF FF  §99997
. T Sooes It % ke 1 e 5 v
= R DESE. 00008R FF FF FF FF FF FF  §99997
00001B EB DF FF CF 00 01 &ByI.. 000020 FF FF FF FF FF FF §99999 9

00001E 02 03 04 03 06 07 ...eas
000021 02 09 OR OB OC OD  ......
000024 OE OF 10 11 12 13
000027 FF FF FF FF FF FF
00002A FF FF FF FF FF FF
0ooo2Dr FF FF FF FF FF FF
000030 FF FF FF FF FF FF

Memory3 x

000033 FF FF FF FF FF FF Data v| 846 abc.| Addiess: |0x60
000036 FF FF FF FF FF FF J J

000039 FF FF FF FF FF FF  §9999% 0000e0 FF FF FF FF FF FF §¥¥VVy -~
00003C FF FF FF FF FF FF {49997 " 000066 FF FF FF FF FF FF §¥§¥ey

00006C FF FF FF FF FF FF §¥¥vyy
000072 FF FF FF FF FF FF §¥¥v¥yy

000078 FF FF FF FF FF FF §¥¥yyy
00007E FF FF FF FF FF FF §¥¥y¥ey
000084 FF FF FF FF FF FF §¥¥v¥yy
00008% FF FF FF FF FF FF ¥¥¥v¥yy
000090 FF FF FF FF FF FF §¥¥v¥yy A




Init Stack Pointer

.def YL =x26
.def XH =x27
.def YL =r2B
.def YH =r29

.include “m8515def.inc" .def ZL =r30
.def ZH =r31

rimp RESET ;reset handle = EEPROMEND

.equ RAMEND =$2SF

 $1FF
SFFF

.equ BLOCK1 =$60 ;start address of SRAM array #1
.equ BLOCK2 =$80 ;start address of SRAM array #2

.def temp =r16 ;temporary storage variable
BLOCKI1+

temp,low(RAMEND)
SPL,temp
Idi temp,high(RAMEND)
SPH,temp

it Stack Pointer
BLOCK2

= 0x60

SRAM

= 0x 80

v
SPH:SPL—» 0x25F




Copy Program Memory to Data
Memory

SRAM
;¥¥*** Copy 20 bytes ROM -> RAM
Idi ZH,high(F_TABLE*2)
Idi ZL,low(F_TABLE*2) ;init Z-pointer
Idi YH,high(BLOCK1)
Idi YL,low(BLOCK1) ;init Y-pointer
Idi flashsize,20
rcall  flash2ram ;copy 20 bytes
SP—F 0x0016

Idi | ZH,high(BLOCK1) €— address of next instruction —

Push address of Idi ZH,high(BLOCK1) onto stack
PC = address of flash2ram




Copy Program Memory to Data
Memory (cont.)

» Fedededede

; Subroutine Register variables
.def flashsize=r16 ;size of block to be copied

flash2ram:
Ipm ;get constant
st Y+,r0 ;store in SRAM and increment Y-pointer
adiw ZL,1 ;increment Z-pointer
dec flashsize
brne flash2ram ;if not end of table, loop more

ret
,k N
PC = Pop(stack)
- Copy the value pointed by TOS to PC

- Increment TOS
\_ J




Copy Data Memory to Data
Memory

;*¥*** Copy 20 bytes RAM -> RAM
Idi ZH,high(BLOCK1)
Idi ZL,low(BLOCK1) ;init Z-pointer
Idi YH,high(BLOCK2)
Idi YL,low(BLOCK2) ;init Y-pointer
Idi ramsize,20
rcall ram2ram ;copy 20 bytes

forever:
rimp forever ;eternal loop




Pointer Z ke Program Memory

Flash
Z(31:1) = address of program memory
Z(0) =0 ->low byte
Register 1 = high byte
] . |
R2
R3 ZH ZL
R4 000010000 0010 0010
|
210 0%11 l
R31 low byte

Low byte of program memory’s content
at address 0x11 is copied to R0

0x0D
0x0E
0x0F
0x10
0x11

0x12
0x13
0x14



