; 4@'8638@3SC@@B'EEFDCFG@@@FBCFBEBBFQCFGBBB -
-188081800F 7CFO006F S5CFO006F 3CFO0BOF1CF, eeaeD4
+18882000EF CFOPPOEDCF 080PEBCE BOOPEICFeBOBE4
+18083080E 7CFBBBOESCFOROOE3CE| OOBOE1CFO00BF 4
+180840880F CFOP88D0CKF B800DBCFBREBDICF 800004
108050000 7CFo608DSCF B80803CF8000D1CF 060014

+86886808CF CFeaseCoCF 68
BFB8EOBEBFBSE DB5BOBFE3B4B926

18600BCagp1F ?DECFFFCFFR
006a1FF
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Programa
Fonte
(Texto em C)

Programa © Us.c
Data t Z5/e5/2020
Auter  t Prof. Varges

Descrigto:
Como exercicio inicial vamos crior um prograsa que faz os
LEDs D1 @ 06 piscores olternadomente com 8.55 de tempo.
Sendo que os mesmos estBo conelodos respectivosente em
PB2 o PES.

void main()

PORTE = @511819181; //dado que impede qualguer LED acender
DOAS = 5891111115 //define quem é entroda e quem é saida
forlii)

PORTE.B@ = |PORTB.B; //mude estade do LED D1
PORTB.BL = IPOATB.B1; //suda estado do LED D2
PORTB.BZ = IPOATE.B2; //mude estado do LED D3
Deloy_ss(582); //tesporiza .55

}//final do loop permanente

Compilador
MikroC for AVR

Programa
executavel
(Hex)

:1220000035C008B8F DCF 0e0eF ECF0008FICFeeeaaDd
:10001080F7CFR00F SCFBRB0F 3CFOBReF1CFoeeeD4
:1280200BEF CFRBRBEDCF A0@REBCF BBBBESCF 0BBBE4
:12603000E7CFRBRRESCF00eRE3CFBRRRELICFRRRBF 4
:122040000F CFEeeeDDCFeeeeDECF 8eeaDICFeceea4
1128050080 7CFB8BBDSCFoe0eD3CFee0eD1CFooeeld
: 86806000 CF CFB0eaCDCF6e

:10006CB0BFEFBDEF BBEGBEBFBSEDBSBSBFE3B4B926
:12807CRBBSBAB1EABB26BSBEASBOB2EBGB2605B88B
:12608CREBSBOB4EREB2605B80SBOBBEREB260SBEF2
:12809CR0BSBOBBEL1BB2685B80SBOBRE2EB260SBSEB
:1080ACBB29E216E90BE8BAISFLF?7LA9SELIF72A95835
:8680BCBBDLF 7DECFFFCFFB

:00EORBBLFF
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[19003000E 7CF000PESCF 9R@RE 3CF0000E 1CFoRoo il
[180040806DF CFPPR@DDCF PPPPDBCF0008DICF 2000 il
[f@6eocopecrcreeeecDCF Bl
@600BCPOD1F ?DECFFFCFER

fooooooo1ER

Formato Intel

www.aliexpress.com
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A partir do HEX

% O formato HEX proposto pela INTEL® e usado até os dias de hoje,
é conforme o exemplo seguinte:

§10003000E 7CF2P@oESCF 9PO0E3CF 0000E 1CFo000 il
18004 000DF CF20e0DDCF00eaDBCF000eDICF 0000l
P6006080CFCFeeeeCDCF il

g@600BCOOD1F ?DECFFFCFE
20000001 FF
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% O qual, podemos enxergar melhor colorindo:

Inicia com 3AH Dadqs Uteis

i
S

§10003000E 7CF0000ESCF PPRVE3CF 0PPRE 1CFo000 il
§10004000DF CFo000DDCF 2P02DBCF2000DSCFo000 Bl
fo6ee6000CFCFooeacDCF il
Be6ooBCceeD1F?DECFFFCFER

ﬁiﬁggaam.

r 4 \
v i N \ \\:\:\.
y / 4 . § Q:\\_‘\
F // \ Y s, . ‘\

y N .y -

— \ z _
Bytes Uteis Enderego 04 - inicio
de gravagao 01 —fim

00 — Dados Uuteis
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Extraindo o2 dados

:10003000E /CF0B0OESCF000OE3CF 000RE1CF0O000F 4

T ey g S e T s T e o T S R s T N S e S

: 06006000CF CF0808008CDCF60
:0600BCOBD1F ’DECFFFCFFB
:0000BBO1FF

E podemos extrair partes do programa:

et T S S s S Sy g SN S DI N S e S S e S g e T N e S

T T Sy g Ty s T g g S — gy g T g e - — —

DFCF 0600 DDCF 000 DBCF ©@0e DOCF 0ero

XA XXX XA X

CF |DF |0006 CFDD ©0voe CFDB ©vee CFD9 00
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Identificando

Tl

CFDF =1100 1111 1i@ei1 1ii1 -~

Formato de comando

1199 . 1111 . 1101 i 1111,.{-_-:::2'-————---'

Procurando no set de instrugoes encontramos:

16-bit Opcode:

‘ 1100 ‘ kkkk | kkkk | kkkk ‘

Por comparacdo, concluimos que & um jump relativo:

Syntax: Operands:
RJMP K 2K <Kk <2K
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Bit Assignments

T = Source register

rrrr = Source register (R16-R31)

rrr = Source register (R16-R23)

RRRR = Source register pair (RO:R1 ... R30:R31)
ddddd = Destination register

dddd = Destination register (R16-R31)

ddd = Destination register (R16-R23)

DDDD = Destination register pair (RO:R1 ... R30:R31)
pp = Register pair, W, X, Y or Z

y = Y/Z register pair bit (0=Z, 1=Y)

u=FMUL(S(U)) signed with O=signed or I1=unsigned
s = Store/load bit (O=load, 1=store)

¢ = Call/jump (O=jump, l=call)

¢y = With carry (O=without carry I=with carry)

e = Extend indirect jump/call address with EIND (0=0:Z, 1=EIND:Z)
q = Extend program memory address with RAMPZ (0=0:Z, 1=RAMPZ:Z)
aaaaaa = 1/O space address

aaaaa = /O space address (first 32 only)

bbb = Bit number

B = Bit value

kkkkkk = 6-bit unsigned constant

KKKKKKKK = 8-bit constant

=
A

| 12 bit signed offset I Relative jump/call to PC + 2xsimm12
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RIMP - Relative 3t ump [From Datasheet]

94.1. Description
Relative jump to an address within PC - 2K +1 and PC + 2K (words). For AVR microcontrollers with

Program memogy not exceeding 4K words (8KB) this instruction can address the entire memory from

every address location.

Operation:
(i) PC«—PC+k+1
Syntax: Operands: Program Counter:  Stack:
(i) RJMP k-2Ksk<2K PC«+PC+k+1 Unchanged

l Sinal +
16-bit Opcode: prm—
1100 kkkk / kkkk kkkk

-

1iee.1111.1101.1111
RJMP 2015
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lnferprefando o CHKSUM

% Considere uma linha qualquer:

:02400E00183DSB

% Onde o CHKSUM ¢ 5B. Como chegar a ele
% Somamos todos os Bytes:
B2 + 40 + OE + 060 + 18 + 3D =
2 +64 + 14 + 0 + 24 + 61 = 165
165 = 1010.60101
Em C1 = 01601.1010
Em C2 = 0101.1011 = |[OB|!
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