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Introduction

Visual Disassembler for the Texas Instruments © MSP430 is an interactive multi-pass
disassembler for the MSP430 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 labels are added by address through dialog boxes. Each entry shows an
immediate result in the text view. Program 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 easily edited to create
an assembler source file. The assembler source file may require editing due to the requirements
of the assembler.

New features
* Added MSP430 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 and mspgcc.

This can be bundled with the Visual Disassembler:
ECLIPSE CDT 3.4
http://www.eclipse.org

mspgec-20080619.exe
http://mspecc.sourceforge.net

Visual Disassembler Jar
com.favorites4u.visualdisassembler.msp 1.0.7.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 - .vdmsp
An alternative extension is an Intel hex file - .hex

€ Java - MspTest/test_msp.hex - Eclipse Platform

Fle Edt Navigate Search Project Run Visual Disassembler M5P Window Help

0~ B0 Q-
L) Praject Explorer &0
& & weprest
2] mop_projett hex
2 mop_projct it
0 test rephex
st s ot

st hex
2 et

WepTestest_msp.vcnsp

= O[T *test_mspuhex 2
e

S &~

ORG OxFFFE

o 0xa000

ORG oxa000

Leooa:
5000 31400006 mov.w  #0xD600, R1
8004 30400002 mov.w  #0x0200, R1z
s008 zasz nov.w  #4, R13
s00a bO12agE2 call #L8258
s00e b0122880 call #L802a
012 bO1zhas2 call #L82ba
s016 B612 call RE
s018 a1z call ers
s01a 96120200 call 2 (Rs)
801e h0122a80 call #L8022
022 92122880 call sLa0za
026 90120200 call Laoza
Laoza:

8022 H24080582001 mov.w  #0x5a80, L0120
030 c243z100 elr.n  sLoozl
8034 d2d32200 bisb 1, €LoDZZ
s038 c2433100 elr.b L0031
03¢ 2433200 bisb  #2, €L0D32
040 0463 ade.w R4
04z co63bCEl ade.b  LOzOD
a045 0756 sad.w RS, R7
048 czsenzoz add.b RS, sL0ZOZ
s04c D9z and.w RS, R9
s04e czrenonz and.b RS, sL0ZOO
a0z cozsacal and.b RS, L020O
8056 Obsa add.w  RIO, RI1
s0ss czsanzoz add.b  R1O, £L020Z
s05c 2bed bic.w 2, Ri1
80se ezc20202 bich 4, €L0202
8062 2bdt3 bis.w  #2, R11
8064 2020202 bis.b  #4, £L0202
068 26b3 bit.w  #2, Ri1
6062 e2p20202 bith  #4, €10202
s06e 30407882 br #L8278
s072 po127882 call #L8278
8076 D43 elr.w  Riz
8078 c2430002 elr.b L0200
s07c 1203 elre
An7e 2202 wirn
20 problems 22
Oitems
Description Resource Path

Location

Type

=)=

EIEED
= O ekt =g
4 ga=-lge-
Fod e

& Uncategorized

BF Outine 17 =0

i cutling s not avalabl,
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Open a File
Intel Hex File

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

earch Project Run Window e

i -0 Q- 0P iEF e £ 5 2ava |

O E Taskuist 52 =0
d@eE-B®~

e ] rar

5 Uncatogarieed

BF outine 7 =0

i cutling s not avalabl,

[21 problems 52 v~ -0
oem:
Descrption Resource Path Locatin Type

g () MspTestftest_msp.hex

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

LB

& Java - Eclipse Platform,

Fie Edit Navigate Search Project Run Window Help
£ $0 QIO G- S
(7 Project Explorer 23 =8 = B[ raskust 2 =8
BS| e fa%- 8%
=1 Meprest di | vay
(& Uncategorized

Brec
[2 System Edtor
# Delete Delete [£) In-Plce Edtor
Default Edor

Other.

ug Import,
2 Export, = =
o Outine £ =]

) Refresh s
Run s an outine s not avalable
Debug A5
Profe s
Team
Compare Wih
Reglace With

Praperties AlttEnter

(i MspTest/test_msp.vdmsp

Figure 3
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Menu View

Figure 4 shows the Visual Disassembler MSP menu items.
Select Device... Allows the user to select a MSP device file
(resolves registers, vectors and memory space)
Edit Comment... Allows the user to add comments at any location in the source file
Edit Data\Program Label...  Allows the user to add labels at any data or program location
(These labels are resolved on data access, branch and call instructions.)
Edit Control Table... Allows the user to define the memory space boundaries

€ CIC++ - MspTestlez430.vdmsp - Eclipse Platform
File Edit Refactor Mavigate Search Project Rur

indow  Help

=t =L @ - BB
(2 project Explorer 52 = B/ oune 22 =8
B a <
T Avntest ox0 Anoutine i not avalable.
2 Wiplest Lo000:
o et o000 fres oy oxeres
o0z fres oy oxeres
o004 fres oy oxeres
o006 fres oy oxeres
o008 fres oy oxeres
o00a frrs oy oxeres
oo0c frrs oy oxeres
oo0e frrs oy oxeres
o010 fres oy oxeres
o012 fres oy oxeres
o014 fres oy oxeres
0016 fres oy oxeres
o018 fres oy oxeres
001a frrs oy oxeres
oo1c fres oy oxeres
o01e frrs oy oxeres
0020 fres oy oxeres
o022 frrs oy oxeres
0024 fres oy oxeres
o026 fres oy oxeres
o0ze frrs oy oxeres
o0za frrs oy oxeres
o0ze fref o Oxfzes
o0ze frif o Oxfzes
o030 fres o Oxfzes
032 fres o Oxfzes
0034 £5£s ] OxEEEE
0036 £5£s ] OxEEEE
003g £res ] OxEEEE
003a fres o oxeres
o03e fres o oxeres
o03e fres o oxeres
0030 fres o oxeres
003z rrrr o oxtres
0034 rrrs o oxtres
0035 rrrs o oxtres
o048 rrrs o oxfree
004a rrrr o oxfree
o04c rrrr o oxfree
00%e rrrr o oxfree
oos0 rrrs o oxfree -
21 Problems | 2] Tasks | E] Console 53 [ Propertiss “ ri-=o

o consoles to display a this tre.

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 — Update Comment ToolTip

The Visual Disassembler Update Comment Button shown in figure 5 duplicates the menu item in
the Visual Disassembler MSP / Update Comment... menu.

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

(ol =t =L B E v

[Ed: Comment] = O B Taskuist 22 <o

ORG OxFFFE A 8 E-| B~
b 0x8000

Find: >l

0x8000 5 Uncategorized

nit:
8000 31400006 #0x0600, R1
8004 3c400002 #0x0200, R1Z
8008 zd42 #4, R13
B800a h012add2 #LB2a8
800e h012Zad0 #wain
8012 b01zZbadz #exit
8016 612 Rs
8018 aflz BRE
801a 96120200 2 (R6)
B801e h0122ad0 #wain
8022 52122850 i
8026 20120200 wain
wain:

802a H240805a2001 mov.w  HOx5a80, sLO120
5030 2432100 b L0021
8034 A2d32200 bis.b  #1, £L002Z
5035 2433100 b L0031
B03e e2a33200 bish  #2, L0032 22 ouine 51 =0
5040 0463 daco =
6042 cosIbesL adcb Lozoo
8046 0756 dd.w R6, K7 An outline is not avalable.
5045 2560202 aab  Re, sL0202

s04c 0sts and.w  Re, R9

s04e 250002 andb  Re, £L0200

6052 cofsace1 andb  Fe, L0200

5056 Obsa sadw R0, R11

5055 c25a0202 aaab R0, sL0z0z

s0se 2hes » #2, R11

s0se e2c20202 bic.h  #4, 10202

s062 2bas bisw  #2, R

B064 e2a20202 bis.h  #4, 0202

s065 2bb3 » #2, R11

s06a e2n20202 bit.s  #4, 0202

s06e 30407552 br #6278

8072 b0127882 call #L8278

5076 0043 clrw  Riz

5075 2430002 cleb  £L0200

807c 1203 5

AM7e 2202 1 L

[ probems 22 ¢~ =08
o

Descrpton Resource Path Location Tope

Figure 5
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Menu Item — Update Comment...

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

i} $0 Qi G- =t <L =B

(2 Project Exlorer 3 =0 X T =
EG | v~ oRe OxFFFE ~ S@E-Be”

= = MspTest. o 0x8000

Find: Pal oy
msp_project hex

2 mep_project st ORG  oxa000 5 Uncstegoried
test_msp.hex init:
B ot bt ; this is a before coment
[ 5000 31400006 mov.w  #0xDE0O, R1 ; this is an after coment
oy 8004 30400002 mov.w  #O0x0200, R1z

B 8008 2042 wov.w  #4, R13
800a ho1za882 call  #L62ad
00e hD122280 call  #main
8012 ho1zbaBz call  fexic
8016 8612 call R
8018 aslz call  ER6
B01a 96120200 call  2(R6)
01e ho1z2aE0 call  fuain
02z 22122280 call  main
026 20120200 call  main

main: & Update Comment
02a b240805a2001 wov.v  #Oxsas0, L0120
8030 =2432100 clr.n  sLO021
8034 dzd3zzo0 bis.b  #1, sL0022
8038 c2433100 clr.b L0031 BE outine 52 =8
803 e2d33200 bis.b  #2, 50032 His s abofors comment <
8040 D253 ade.w R4
8042 cO063bes1 ade.b 10200 @sefore O after O
8045 0756 add.w RS, R7
s01s c2ss0202 add.b RS, sLO202 r )
s0%e c2ze0002 and.n RS, 5L0200
052 cozsacsl and.n R, L0200
8056 ohsa sdd.w  R1D, Ril
s0se c2sa0z02 sdd.b  R10, sL0202
s05c 2nc3 bic.w  #2, RI1
B0se e2c20202 bic.o  #4, 50202
8062 2nd3 bis.w  #2, RI1
8064 e2d20202 bis.b  #4, 50202
8068 2003 bit.w  #2, RI1
806a e2p20202 bit.n  #4, 50202
s06e 30407882 br #8278
8072 no127882 call  #Lez7s
8076 Dc43 clr.w  R12
s078 c2430002 clr.n  sL0200
AN 1203 alre L)
[EL Problems 23 P
Oitems
Descrption Resaurce Path Location Tyve

Figure 6
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Java - MspTestitest_msp.vdmsp - Eclipse Platform X

File Edt Navigate Search Project Run VisualDisassembler M5P Window Help

Hi=id~EEER -2 MU S -DUASRIREIRE RS
(2 Project Explorer 52 =08 = 0| [ TaskList 52 =08
I ORG OxFFFE al d@9E- D&~
U 0x8000
o v s o[ 0@ D
(21 mep_projectL kst oRe 08000 (&5 Uncategorized
e nit:
jiogliging ; this is a before comuent
8000 31400006 mov.w  #0xD600, RL ; this is an after comment
8004 30400002 mov.w  #0x0200, Riz
P 8008 2a2 mov.w  #4, R13
s00a ho1za882 call  #Lezas 3
002 nD122280 call  fmain
8012 hD12bag2 call  fexit
8016 B612 call  Re
8018 asi2 call  Rs
01a 96120200 call  2(rs)
01e nD122280 call  fmain
022 52122280 call smain
026 90120200 call  main
wain: Update Comment
024 b2408D5a2001 mov.w  #0xSa80, L0120
030 c2432100 clr.n  sLoozi
034 azdszzon bis.h  #1, sLooz2
8038 2433100 elr.b £L0031 Outine 57 =g
s03c e2d33200 bis.h  #2, sL0D32 P
8040 D253 adc.w Re
8042 c063be81 ade.b L0200 Osefore @ after Beios cocteais
045 0756 add.w  Rs, R7
s04s c2s60202 add.b  R6, sLO20Z
s04c Doze and.w RS, RO
s0se c2ze0002 and.b RS, £L0200
052 cozeacsl and.h RS, L0ZOD
5056 ohsa add.w  R10, RLL
s0sa c2sa0202 add.b  R10, L0202
805c zpca bic.w 42, Rl
s05e e2c20202 bic.h  #4, L0202
8062 2pd3 bis.w  #2, Rl
054 ezaz0202 bis.h  #4, L0202
8068 2bb3 bit.w  #2, Ri1
s06a ezp20202 bit.h  #4, L0202
s06e 30407882 br #8278
8072 no127882 call  gLez7e
8076 Dc43 clr.w Rz
5078 c2430002 clr.e  sL0zoo
fnre 1203 ire
<
20 problems 22 e~=0
Oitems
Description | Resource. | Path | Location | Type

g

Figure 7
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ToolBar Button View — Edit Data/Program Label Tooltip

Figure 8 shows the Visual Disassembler button item — Edit Program Label
This button duplicates the menu item Visual Disassembler MSP - Edit Program Label... menu
item
Edit Data/Program Label...  Allows the user to add labels at any data/program location
(These labels are resolved on data access, branch and call instructions.)

& CIC++ - MspTestlez430.vdmsp - Eclipse Platform. EEX]

Fle Edt Refactor Navigate Search Project Run VisualDisassembler MsP Window Help

ri- =t/ -0 Q- L= [Che
& 52 [EdtData/Program Label, e =5
5% | e~ <
T Aurtest ORG  0x0
15 MepTest Lo000:
o et o000 fres oy oxeres
o0z fres oy oxeres
o004 fres oy oxeres
o006 fres oy oxeres
o008 fres oy oxeres
o00a frrs oy oxeres
oo0c frrs oy oxeres
oo0e frrs oy oxeres
o010 fres oy oxeres
o012 fres oy oxeres
o014 fres oy oxeres
0016 fres oy oxeres
o018 fres oy oxeres
001a frrs oy oxeres
oo1c fres oy oxeres
o01e frrs oy oxeres
0020 fres oy oxeres
o022 frrs oy oxeres
0024 fres oy oxeres
o026 fres oy oxeres
o0ze frrs oy oxeres
o0za frrs oy oxeres
o0ze fref o Oxfzes
o0ze frif o Oxfzes
o030 fres o Oxfzes
032 fres o Oxfzes
0034 £5£s ] OxEEEE
0036 £5£s ] OxEEEE
003g £res ] OxEEEE
003a fres o oxeres
o03e fres o oxeres
o03e fres o oxeres
0030 fres o oxeres
003z rrrr o oxtres
0034 rrrs o oxtres
0035 rrrs o oxtres
o048 rrrs o oxfree
004a rrrr o oxfree
o04c rrrr o oxfree
00%e rrrr o oxfree
oos0 rrrs o oxfree -
21 Problems | 2] Tasks | E] Console 53 [ Propertiss “ ri-=o

o consoles to display a this tre.

Figure 8

March 11, 2009 Copyright © Creative Realtime Heuristics 13



Visual Disassembler
For the Texas Instruments © MSP430

Menu Item — Edit Data/Program Label...
Figures 9 and 10 display the Visual Disassembler Edit Program Label dialog box.

Edit Data/Program Label...  Allows the user to add labels at any data/program location
(These labels are resolved on data access, branch and call instructions.)

2 [ [5]x]
B} =l Fr 0~ Q- [ A =R [Chd @+
(5 Project Explorer 3 =a x =0 B2 outine 2 =0
5% v~ ~
I Avitest ORG Ox0 n outine i not availabl,
1 MapTest L0000z

bl o000 rres o oxgees
000z rres o oxg£es
0004 rres o oxg£es
0006 rref o oxg£es
o008 rres o oxg£es
000a rrEf o oxg£es
oo0c rres o oxg£es
000e rref o oxg£Es
0010 rref o oxg£es
o012 rres o oxg£es
0014 rref o oxg£es
0016 s I oxg£es
0018 s I oxg£es
001a s I oxg£es
001c s I oxg£es
o01e s o oxgees
[ oos rree Y o € Eait DataProgram Label ®
o024 rees I oxgees
o026 rees I oxgees
ooze rees I oxgees
o0za rees I oxgees
ooze rees I oxgees
o0ze rees I oxgees
ooso zezz U
o032 rees I oxgees
o034 rees I oxgees
o036 rees I oxgees
oo3e e I oxgees
o03a e I oxgees
oose e I oxgees
oo3e rees I oxgees
o040 rees I oxgees
04z rees I oxgees
0044 e I oxgees
o046 rees I oxgees
o04s rees I oxgees
004a e I oxgees
o04c e I oxgees
o04e rees I oxgees
ooso rees I oxgees .

= propert -=0

o consoles to display a this tire.

Figure 9
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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.

©
(]
(=]
%]

(5 Project Explorer 23 =B x = 0 8 outine 23 =0
Y 7] <
EF ntest ORG 0x0
® L MspTest Loooo:
o et 000 e o oxeesz
ooz rees w oxgezz
004 rees w oxgezz
006 e o oxgesz
o0 e w oxgezz
000e ££2f owr Ox£Lzf Address Control Value
o0 rees o oxgesz 5 o
o010 rees w oxgezz 20 ont
o1z rees oy oxgres a0 oATA
o014 rees w oxgezz 1000 cone
0016 fEEf oW OXELEE L e
oo1e e w oxgezz 200 Sore
o01a e w oxgezz ffe0 oara
ooe e w oxgezz ffez oaTA
o0t rres o oxgres ot )
oz rees w oxgezz frog Dara
o2z rees w oxgezz i i
oza rees w oxgres ffec DATA
0026 £EEf oy OxEEEE ffee DATA
onze s w oxgezz o oaTa
onza s w oxgezz 2 LAt
onze reee o oxgesz fire i
onze rees oy oxgres fifa oATA
o030 e w oxgezz fifa oaTA
0032 frif o OxEfff ;;;E g:;:
o034 e o oxgesz e o
o036 rees w oxgezz
o3 rees w oxgezz
o3 e w oxgezz
003 s I oxg£es Delete
o3 e o oxggzz
o040 rees w oxgezz
o4z rees w oxgezz
0044 rres o oxgez
o046 e w oxgezz
o4s e w oxgezz
004 e w oxgezz
on4e e w Ox£sz
o4 rees w oxgezz
ooso rees w oxgezz -
Pr ] Tasks | B Console 52 (5] Properties < lwifse =]

o consoles to display a this time.
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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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