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Introduction

Visual Disassembler for the Atmel © AVR is an interactive disassembler for the AVR
microprocessor family. The user simply opens an Intel hex file and the file is disassembled and
placed in a text view. The user does not edit the text directly. Comments and program/ IO labels
are added by address through dialog boxes. Each entry shows an immediate result in the text
view. Program / IO labels are resolved throughout the entire file. Intermediate work can be saved
and resumed later. Upon completion of the disassembly the file can be saved as an assembly
listing text file. The assembly listing can be be easily converted to an assembler source file to
reconstruct the original hex file. The assembler source file may require editing due to the
requirements of the assembler.

New features
* Added AVR part selection
* resolves memory space, registers, and ISR vectors
* Added memory space control
* Allows definition of data and code areas in the memory space

The program is a plug-in for the Eclipse IDE and can be sold as an individual component or
bundled with the Eclipse CDT IDE.

This can be bundled with the Visual Disassembler:
ECLIPSE CDT 3.4

http://www.eclipse.org

de.innot.avreclipse-2.2.0.20080618PRD.zip
https://sourceforge.net/projects/avr-eclipse

WinAVR-20080610-install.exe
http://winavr.sourceforge.net/index.html

Visual Disassembler Jar
com.favorites4u.visualdisassembler.avr 1.0.2 jar

Questions?

Contactus:  webmaster@CreativeRealtimeHeuristics.org
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Requirements

Visual Disassembler

The Visual Disassembler requires Eclipse version 3.4.x. and will run on both Windows and
Linux platforms.

It must be installed in the eclipse/plugins directory.

Eclipse
Eclipse 3.4.x requires the Java Runtime Environment (JRE)6.

It can be obtained from http://java.sun.com.

Installation
Unzip the file in the CD into a new folder.
Find the eclipse folder and locate the file eclipse.exe.

Create a shortcut to your desktop.

Note:
You can create a clean directory by unzipping the eclipse CDT file into a new folder.
Next copy the visual disassembler jar file into the eclipse\plugins directory.

Type eclipse -clean and verify that the visual disassembler plugin is installed by looking in the
Help\About Eclipse\Plug-in Details dialog box.

Quick Start
Open hex file

Select Device

Modify Control Table
Add comments

Add labels

Save as vdavr file

Repeat steps 3 through 6 until satisfied with disassembly

e B i

Save listing to text file
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Typical View

A typical view of the Visual Disassembler is shown below in figure 1.

File Types Opened by the Application:
The default file extension is - .vdavr
An alternative extension is an Intel hex file - .hex

& C/C++ - Avrtest/lab3b. hex.vdavr - Eclipse Platf
File Edt Refactor Navigate Search Run VisualDissssembler AR Project AVR Window Help

9 %$-0-Q (BB -

B @ oer

= 0| & ouin 2 @ Make | 7 O

MEeE Y

2 Project Explorer 52

s .c3EG - o~
B E Avitest -ORG 0x0000 An outine i not avalatle.
B Tl vertar_reset:
) labb.hex ; this is a before comment
e — 00000000 c010 rimp label Ox22 : this is an after comment
00000002 c02a rjup  LODDODOSE
00000004 €029 rimp  LODODOOSE
00000006 c028 rinp LOoooooSs
00000008 =027 rimp L0O00000SS
0000000a 026 tmp LODDDDDSS
0000000 €025 rimp  LODODOOSS
0000000 024 rimp  LODODOOSE
00000010 <023 rimp LOoooooSs
00000012 c022 rimp LOD0000SS
00000014 €021 tmp LODDDDDSS
00000016 020 rimp  LODODOOSE
00000018 c01f riwp  LODODOOSE
0000001a cOle rimp LOoooooSs
0000001c c027 rimp LOD0DO006:
0000001 cole tmp LODDDDDSS
00000020 c01h rimp  LODODOOSE
label ox22:
00000022 2411 clr
00000024 belf out, SREG, R1
00000026 eSct i Res, oxst
00000028 e0d2 i Res, owoz
0000002a hfde out &PH, R29
0000002c hfcd out, 8PL, R28
0000002e =010 1di R17, 0x00
00000030 a0 i Re6, Oxeo
00000032 e0bD i Re7, owoo
00000034 eee6 ldi R30, Oxeé
00000036 efe 1di R31, Ox0e
00000038 c002 rimp LOD00O003e
L0000003a:
0000003a 9005 I Ra, o+
0000003c 9204 st X+, RO
L0000003e:
0000003 36aa cpi R26, Oxfa
00000040 071 cpe  R27, R17
00000042 £709 brne  LOODOOD3a
00000044 =010 ldi R17, Ox00
00000046 ebaa ldi R26, Oxfa v
[E Problems £ 2] Tasks | EJ Console | £ Properties | @ AVR Device Explorer #v-0o
Ditems.
Destrption Resouce | Path Location Ty

Figure 1
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Open a File
Intel Hex File

Figure 2 shows Open / Other... dialog box.

. [2]X]

i RN - MARCANCARE SRR ) RO REY: ¥ =3 B (B cier
T X b hex.vdavr 5 = O|[ outin 23 @ ke | = O
=| % - .CSEG A -
= S st -ORG 0x0000 A outine is ot avalable.
3£ s vector_reset:
[ lab3b.hex ¢ this is & before conment
biabhex.vdave 00000000 =010 rimp label O0x22 ; this is an after comment
00000002 c02a rmp  LODOODDSE
00000004 023 rimp  LODODOOSS
00000006 028 rimp  LODODOOSE
00000008 <027 rimp LOoooooSs
0000000a c0z6 rimp LOD0000SS
0000000 €025 rmp  L0DO0DDSE
0000000 024 rimp  LODODOOSE
00000010 ©023 rinp LOoooooSs
00000012 022 Timp LO00000SE Choose the editor for opening lab3b.hex
00000014 021 Flmp L000000SE (@ Internal editors (O External programs
00000016 020 rimp  LODODOOSS
00000018 cO1f rimp  LODODDOSE EPpefault Compare Editor N
0000001a cOle rinp LOoooooSs D\ssssemb\y
0000001c <027 rimp LO000006: @ Internal Web Brawser
0000001e cOic rimp LOODOODS5E (@Makefile Editor
00000020 c01h rmp  L0DO0DDSE = o Source Found
label ou2z: = sourte Not Found Edtor
00000022 2411 el R1 Task Edtor
00000024 belf out, SREG, Ri Text Editor
00000026 eSct i Res, oxst
00000028 e0dz a1 Rzo, owoz @ web Browser
0000002a hfde out &PH, R29 1] Welcome: v
0000002c hfed out, 8PL, R28
0000002e =010 1di R17, 0x00
00000030 a0 i Re6, Oxeo
00000032 e0bD i Re7, owoo
00000034 eee6 ldi R30, Oxeé
00000036 efe 1di R31, Ox0e
00000038 c002 rimp LOD00O003e
L0000003a:
0000003a 9005 I Ra, o+
0000003c 920d st Z+, RO
L0000003e:
0000003 36aa cpi Rz6, Dxéa
00000040 071 cpe R27, R17
00000042 £749 brne  LO0DOOD3a
00000044 =010 1di R17, 0x00
00000046 ebaa 1di R26, Oxfa v
[21 problems 2 V2 Tasks | EJ console| = Properties| @ AR Device Explorer @¥=0
Ditems.
Descrption Resouce | Path Location | Type

1 [E) Avttstflabdh hex

Figure 2
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VDAVR File — Default file format
The Open With dialog box is shown in figure 3.

[ vrtest/lab3b. hex - Eclipse Platform
Flo Edt Refactor Navgate Search Run VeuaDsassembler VR Projct AVR Window Help
= Y g e e k8 5 0Q ®e - G BB |
[ project Explorer 23 = B[] b hex.vdavr *abbuhex 20 = 0B ouin 2 @make | = O
BG | .CEG A $
= avtest -ORG 0x0000 A ot i not avalabe
5 s Lo0000000:
el 00000000 010 rimp  LODDDDDZZ
: AnnAAAN9 09~ rimp  LODDOOOSE
Hew ' rimp  LODOODDSE
rimp  LODODOOSS
00000055
00000058
ale 2 Test Edtor 00000058
[2)System Edtor 00000055
¥ pekete Delete InPlce Edtar 00000055
 Oefok Edtr 00000058
et 00000058
00000058
Hove. 00000058
Rename... f2 timp  LODDDDDSH
Fo— fmp  LODDDDDE:
rimp  LODDOOOSE
i Export rimp  LODODOOSE
P Loooooozz:
) Refrech 5 e m
Coan Selected Fiels) owt  SREG, R1
uld Selected Fle(s) 141 Res, OxSE
funis , i Res, oxoz
Debugés v owt  SPH, RS
T y out  sPL, R2B
Compare With > i R, 0x00
Replace Vith y i R26, Oxf0
i Re7, 0x00
Froperties Absenter 141 R3O, Oxef
141 RS1, Oxde
Exciude from buld cmp  Looon0BIE
uld Confiurations > 000003 e
ake targets y [
0000003c 5204 ot 4+, RO
L0000003
00000032 36aa cpi  R26, Oxfa
00000040 0751 cpe  R27, R17
00000042 £7d3 brne  LOOOOOO3a
00000044 2010 i R17, ox00
00000046 e6aa a1 R26, Oxfa
00000048 20h0 i Re7, 0x00 g
(21 Problems £2 ] Tasks | ) consol | £ Propeties | @ AVR Devie Explrer #--8o
Otems
Description Resource  Fath Location Ty

Avrtestfiab3b hex.vdavr

Figure 3
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Menu View

Figure 4 shows the Visual Disassembler AVR menu items.
Select Device... Allows the user to select an AVR device file
(resolves registers, vectors and memory space)
Edit Comment... Allows the user to add comments at any location in the source file
Edit I/O / Program Label...  Allows the user to add labels any program location
(These labels are resolved on branch and call instructions.)
Allows the user to add I/O port labels
(These labels are resolved in the in / out instructions.)
Edit Control Table... Allows the user to define the memory space boundaries

€ C/C++ - MspTestlez430.vdmsp - Eclipse Platform

Fie Edt Refoctor Navigate Search Project Rur windaw Help
€l 5 Solectoen - & - B(@acr
=[ Edit Comment. —
[ Project Explorer 32 = 0| Cele - ed Datafprogram Label. = O[5 outine 3 =8
B % = Edit Control Table. A @
F ntest ORG  Ox0 A autine i not avaiable
& MspTest Loooo:
o et 0000 ££2£ w oxgeEs
0002 £e2£ o OxgeEs
0004 rref o oxgfes
0006 rres o oxgfes
0008 rref o oxgfes
000a £rEf o oxg£es
o00c fref o oxg£es
000e rref o oxg£es
0010 rref o oxg£es
001z rref o oxg£es
0014 frEf o oxg£es
0016 rrEf o oxg£es
0018 rref o oxg£es
001a frEf o oxg£Es
001c rEf o oxg£es
001e fref o oxg£es
0020 zees I oxg£es
002z e I oxg£es
0024 s I oxg£es
0026 s I oxg£es
o0ze rees o oxgees
o0za e I oxgees
ooze rees I oxgees
o0ze rees I oxgees
o030 e I oxgees
o032 rees I oxgees
o034 rees I oxgees
0036 rees I oxgees
oo3e e I oxgees
o03a rees I oxgees
oose e I oxgees
o03e rees I oxgees
o040 rees I oxgees
04z rees I oxgees
0044 rees I oxgees
o046 rees I oxgees
o048 rees I oxgees
004a e I oxgees
o04c e I oxgees
o04e rees I oxgees
ooso rees I oxgees v
[E1 Problems | Tasks | B consale 27 Properties < ri-=8

o consoles to ciplay a this tine.

Figure 4
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Menu Iltem - Select Device...

This menu item allows the user to select a specific device to use for the disassembly. It provides
memory space, register, and ISR vector information to the disassembler.

E

0~ = =L -0 Q- L= [ohd @ oo
25 Project Explorer 53 =g & = OJ[E= outine 2 =g
I a <
= oRG 00 A autline i not avaiable.
1 MpTest Loooo:
B pitest o o
oy oxgres
oy oxgres
oy oxgres
oy oxgres
oy oxgres
oy oxgres
oy oxgres
oy oxgres
o ot Parts Selector (@3]
0 oxfrrs > 5
ki ot Lookin: | £ com favortestuvisualdisassemblermsp.pats v @ (1% @+
v oxeees Bl iss
oy oxgres L Bimspraorisem
b OXELEE Recent B msp430F157. xanl
ou xeree [ mepta0f1e7.ml
ou o - (B meptsofies.nl
ou o (S meptsofies.nl
oy oxgres Desktop | Emspeoitsioml
oy oxrres mep4aDF611 sl
ou o [ mspta0f1e1 2.l
ou o I
ow " o bnons | Blmspsttazas o
ou o v [Bmsptsotzzszml
ou o X (B msptaot2zsa sl
ou o 0 (S
bW oxeree 3 Bl mspezorzzra.ml
v P My Computer
oy oxgres
o oxeees - — v Co=l
N o Q = e
oy oxgres My Network | Fies of e sl v
oy oxgres
o oxrres
oy oxgres
oy oxgres
oy oxgres
o Oxfres
oy oxgres
oy v
21 Problems | ) Tasks | B Console 52 [ Properties < lwifse =]

o consoles to display a this time.
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ToolBar Button View — Edit Comment Tooltip

The Visual Disassembler AVR Edit Comment Button shown in figure 5 duplicates the menu
item in the Visual Disassembler AVR / Edit Comment... menu.

Edit Comment - Allows the user to add comments at any location in the source file

€ C/C++ - Avrtestilab3b. hex - Eclipse Platform
Fie Edt Refactor flavigale Searcy Run ViualDiscssember AVF. Procct AVR Windom Help

S

B [Bcmer

B Y ia e Ee- $-0-Q &5 - -
(75 Project Explorer 57 = C||FeMasthexsdawr | [o] *abbihex £ OB outh @ @OmMde | = O
05|~ .cste ~ =
E=y +0RG 0x0000 Anoline s not avallle.
5 19 nebees Lonoooon
B o 00000000 €010 riwp  L0DDOOOZ2
T 00000002 c02a rmp  L00DODOSE
00000004 c029 rim  L000ODOSS
00000006 <026 rim  L00DODOSS
00000008 <027 rmp  L000oooss
on00000a c025 rjwp  L0O0O0DSS
onooooge cozs rimp  L00DOOOSE
onooooge coz4 rimp  L000DOOSE
onooooLa cozs rimp  L000DOOSE
onoooLz coze rimp  L000DOOSE
ono00014 coz1 rimp  L000DOOSE
onoooo1s coz0 rimp  L00000OSE
000D00LE c01z rimp  L000O0SE
00000015 cO1e rimp  L0ODODOSE
onoooote co27 rmp  LOODODOO6E
0nooooLe colc rim  L000ODOSS
00000020 c01b rim  L000OD0SE
Looooonzz:
onoooozz 2311 e m
owe  sREG, R
i R, oxst
i R, ooz
owe  spH, Rz
owe  spL, Ree
onooooze en10 i R7, ox00
00000030 €520 i RS, oxe0
00000032 e0k0 Wi R, 000
00000034 eees Wi RO, Oxes
00000035 enze Wi RIL ox0e
ooooo0se cooe rim  Looooonse
Lon00o0da:
onoo003a s005 1w RO, 2-
onoooose z0a st e, R0
Lonoooose
onoooose 35aa cpi Rzs, Oxba
00000040 0761 cpe 7, RLY
onooo0s2 £709 brne  LODDOOOSE
00000044 €010 i R7, ox00
00000036 esan i Ree, oxa
00000048 e0k0 Wi R, oo g
2 Prebens 53 Tasks | ] Consce | - Propeties| @ AR Devie Explorer -0
Oitems
Descipton Resorce  Path Locaton | Tyre

Figure 5
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Menu ltem — Edit Comment

Figures 6 and 7 show the Visual Disassembler AVR Edit Comment dialog box.
This dialog box allows entering a comment before or after any line in the source file

M-S P id-a-E-e-
(Eprojct Eqlorer 22 -t
I
= b Artest.
% ) ichces
) ok bex

00000000 c010
00000002 coza
00000004 c029
00000006 <028
00000005 <027
0000000a <028
oooo000e <025
oooo000e c024
00000010 c023
oooooo1z cozz
00000014 c021
00000016 <020
00000018 £012
0000001 c0le
0000001 £027
0000001 cOlc
00000020 c01n

labb hexcvdavr

oooooozz

0000002 bied
00000022 2010
00000030 e6a0
00000032 £000
00000034 eeed
00000036 e0fe
00000035 c00z

00000038 005
0000003 5204

00000032 35an
00000040 0761
0000004z 708
00000044 =010
00000046 ehan

2 prebens 53
Okems
Descipton

$-0-G- 8B4

x| Habb.hex
a6

LORG 0x0000

veetor_reset:

: chis is a heZore coment

HER

& =t B (Bcm
O FEoutin 2 @wde | = O

i afine s not availale.

rimp  label 0rz: ; this i3 an after comment

rimp  LOOOODDSS
©imp  LOOODDDSS
rimp  L000DOOSE
rimp  L00000DSS
rmp  L00000DSS
rmp  L00000DSS
rmp  L00000DSS
rmp  L00000DSS
rmp  L0000DDSS
rimp  LOOOOODSS
rimp  LOOOODDSS
rimp  LOOOODDSS
rimp  LOOODDDSS
rimp  LOOODODGS
©imp  LOOODDDSS
rimp  L000DOOSE

1anel_pxzz:
cr m
owt  SREG, R 1 this s before zonment.
1 Res, owst
Tai ReS. 00z @pefore O éfter
our  SPH, R29
one  SPL, R28 e Commer: ] Put Comnert
i RI7, 0x00
a1 R26, Ows0
i R27, 0x00
1 RID, Oxes
a1 B3l Ox0e

Loooooase

Loooooasa!
m RO, Z-
st z, RO

Loooooase
i R26, Oxba
e R27, R17
brme  Looooooia
i RI7, 0x00
a1 R26, Owea 2

G Tasts | ] Consdle | = Properties | & AR Device Explorer -0
Resorce | Path Lecaton | Tyge

March 11, 2009
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vrtest/lab3b. hex.vdavr

clipse Platform

Fle Edt Refetor Havigals Searcy Run VisuslDiscssember AVF Froect AR Window Help

G S E 6 i85 5 0Q 57 HEiO P Eer o
= E | B [ e | outin 1 @ ke | 7 0
5o~ i
-0RG 00000 | s sk vl
vector_reset:
" “his is & before comment
R 00000000 co10 i leel oxzz ; this s an after coment
00000002 c0za rimp  L0O0O0DSE
0000004 <02 imp  L00000DSS
ooooo0s cozs rimp 00000058
oooo00s coz7 rimp 00000053
o0oo00a coz rimp 00000053
oovaonoe cozs rwp 100000053
0000000z coz1 mp  Looooooss
00000010 <023 jmp  Looooooss
oooo0012 cozz riwp  L00000DSS
00000014 coz1 riwp  L00000DSS
0000001 cozo riwp  L00000DSS
00000015 co1= riwp  L00000DSS
00000014 co1e riwp  L00000DSS
0000001 027 riwp  LOODODOGC Update Comment
00000012 c01e imp  L00000DSS
00000020 c01 riwp  L00000DSS
label pxzi:
ooooonzz 2411 cr R
0000024 be oe swEG, R
000000z 6 €5 lai Res, oxst
00000025 e0dz lai Res, ox0z (@ Ot
00000024 b2de ow SRR R2s
Foconnes nece o )
00000022 €010 lai RL7, 0x00
00000030 €520 lai Res, 0xe0
00000032 e0m0 lai 7, 0x00
00000034 eect lai RO, oxes
0000003 6 e0ze i L Oxde
00000038 co02 riwp  L00000DI=
Looooonsa:
00000032 5005 o R0, 2-
oooo0mse s20d B
Loogaonse:
00000032 3538 cpi Res, oxsa
00000040 071 o 7, R
oooooniz £7as brne  LODDOODIA
00000044 €010 lai L7, 0x00
000000146 €538 lai Res, Oxea
&l
Z prcblems 5 Tasks | E ol | £ Properies| @ AVR Device Exporer | @~ "0
Oitems
Descipton | Resorce | Path | Leeston  Type

Figure 7
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ToolBar Button View — Edit I/0 / Program Label Tooltip

Figure 8 shows the Visual Disassembler AVR button item — Edit I/O / Program Label
This button duplicates the menu item Visual Disassembler AVR / Edit I/O / Program Label...
menu item

Edit /O / Program Label -  Allows the user to add labels any program location
(These labels are resolved on branch and call instructions.)

Allows the user to add I/O port labels

(These labels are resolved in the in / out instructions.)

€ CIC++ - Avrtestlab3b. hex.vdavr

Fle Edt Refoctor Havigale Searcy Run Vi ber AVE. Proect VR Windaw Help

H-EER Y id 8- $°0°Q &85 - (e EAES
[2-yproject Explorer 32 = T | Fal et hexadavr 53 [ b bex O FEoutin % @wde | = 0
IEN Lcsre X 2
E=yv -0RG 0x0000 notsine nat avaldk.
%19 nebees | veetor_reset:
B e : his is a beZore co
% it b 00000000 c010 label 0x22 ; this i3 an after coment
00000002 c0za rimp  LOODOODSS
00000004 <029 riwp  L00000DSH
onooooos coze rjwp  L00000DSS
onooooos coz? rmp 100000053
onoo000a c025 rmp 100000053
onooooge cozs rmp 100000053
onooooge coz4 rmp 100000053
onooooLa cozs rmp 100000053
onoooLz coze rmp 100000053
oo000014 coz1 rmp 100000053
00000016 c020 rimp  L00000DSH
00000018 c012 rmp  LOODOODSS
00000018 cole rimp  LODDOODSS
onoooote coz7 rimp  LOODOODG:
onooote colc rimp  LOODOODSS
00000020 c01h rimp  LOODOODSH
Label 0x22:
onoooozz 2311 e m
00000024 be1z owe  sREG, R
onoo00z6 esex i R, oxst
2 i R, ooz
spH, Rz
L, mee
2 i R7, 000
50 =ia0 Wi R, oxé0
00000032 e0k0 Wi R, 000
00000034 eees Wi RO, Oxes
00000036 enze Wi R ode
ooooo0se cooe rimp  LOODOODIE
Lon00o0da:
00000094 2005 mo RO, 2-
onoooose sz0a st , R0
Lonoooose
onoooose 35aa cpi Rzs, Oxba
00000040 0761 cpe 7, RLY
onooo0s2 £709 brne  LODDOOOSE
00000044 €010 i R7, ox00
00000036 esan w5 Ree, oxa 2
2l pretlems 52 2] Tasks | B Corscle| (= Properties | @ AR Device Explorer v =0
o
Descipton Resource. Path Locat Ty

Figure 8

March 11, 2009 Copyright © Creative Realtime Heuristics 14



Visual Disassembler
For the Atmel © AVR

Dialog Box — Edit Program Label
Figures 9 and 10 display the Visual Disassembler AVR Edit I/O / Program Label dialog box.

Edit I/O / Program Label -  Allows addition of an I/O Port or Program label at any line in the
source file

- [3]X]

- E & =t B [Bice

[2-yproject Explorer 32 O FEoutin 2 @wde | = O

X -
= b Atest. Anouine is not availadle.
i) chdes
) ebbex
[aregoms 00000000 <010 rimp  label 0rz: ; this i3 an after comment
00000002 c0za rimp  LOOOODDSS
00000004 coz9 ©imp  LOOODDDSS
00000005 coz8 rimp  L000DOOSE
00000008 c027 rmp  L00000DSS
00000008 c025 rmp  L00000DSS
oo0o000c coz5 rmp  L00000DSS
0000000e coz4 rmp  L00000DSS
00000010 <023 rmp  L00000DSS
0000001z cozz rmp  L00000DSS
00000014 coz1 rmp  L0000DDSS
0000015 <020 rimp  LOOOOODSS
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Dialog Box — Edit I/O Label
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Menu Iltem - Edit Control Table...

This menu item allows the user to modify the memory space parameters. The user can select
between DATA and CODE space. A memory region specified as DATA space forces the
disassembler to disassemble all opcodes as defined word (DW). The disassembler will
disassemble all MSP opcodes in regions defined as CODE.
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Saving the Assembly Listing

Select all of the text in the Visual Disassembler text window (ctrl-A)
Copy all of the text in the Visual Disassembler text window (ctrl-C)
Open a text editor window

Paste the text from the Visual Disassembler text window into the text editor window.

Perform a Save-As and save the contents.
Editing the Assembly Listing may be required for the desired assembler.

Note: The address and opcode fields must be removed before it can be assembled.
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