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Introduction

Visual Disassembler for the NEC © uPD78KO is an interactive multi-pass symbolic disassembler
for the uPD78K0 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 is tailored to the IAR Embedded Workbench 78K tool set. It may
require editing due to the requirements of the assembler.

Features:
* Part selection
* resolves memory space, registers, and ISR vectors
*  Memory space control
* Allows definition of data (byte and word) 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.

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

http://www.eclipse.org

Visual Disassembler Jar
http://www.CreativeRealtimeHeuristics.com
com.favorites4u.visualdisassembler.nec.uPD78k0 1.0.0.jar

Questions?
Contactus:  sales@favorites4u.com
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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 Platform\Plug-in Details dialog box.
E
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[ Project Explorer 22 =0 x| = 0B Taskuist 22 =8
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ORG  Ox1004

0 ArTest
1004 934a oW 0x4a94

ORG  Ox1008
1008 1010 oW ox1010

... 3812008,
0.0.37.v200,

24052008,
2.0.0.52008,
1.7.0.v2008
1302008, or
1.0.0.v2008
31052008,
2.3.0.2008,
1.0.4.v2008
5.5.17.v200,
1.9.1.v2008
1.9.1.v2008
3.2.0.42008,
5.0.1.20080,
5.0.1.20080,
5.0.020080... or

EEEEEEEEEEEEEEEEEEEE
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Quick Start
Open hex file

Select Device

Modify Control Table

Add comments

Add labels

Save as vd78kO file

Repeat steps 3 through 6 until satisfied with the disassembly

e B A O

Save listing to text file

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 : “.vd78k0”
An alternative file extension is: “.hex” (Intel hex file)

= 0| [l veact_proget_z.varsio 3 = OBl Taskust 53 =0
e - s@ e <
ORG  0x1004
1004 944a ow Ox4a94 Find: yay
(G2 Uncategorized
ORG  0x1008 q
1008 1010 oy 0x1010
1002 000D oy 0x0000
100¢ De15 o 0x150e
100 000D oy 0x0000
;comment before
vire_irg_caple:
Bt 1010 957010 BR N:_program_start ;comment after
& perest 1013 BF RETI
1014 00 nop
1015 00 nop
1016 BF RETI
1017 00 nop
1018 00 nop
1019 9B7B11 R N:INTPO_isr
101 987311 BR N:INTP1 isr
101£ BF RETI
1020 00 nop
e 00 new B2 outine 52 =0
1022 BF RETI
1023 00 nop -
1024 00 nop A autine i ot avaiable,
1025 BF RETI
1026 00 nop
1027 00 nop
1028 BF RETI
1028 00 nop
102a 00 nop
1026 BF RETI
102¢ 00 HoP
1024 00 nop
10ze BF RETI
102¢ 00 nop
1030 00 nop
1031 BF RETI
1032 00 nop
1033 00 nop
1034 BF RETI
1035 00 nop
1036 00 nop o
20 problems 2 »~=0
Oitems
Desarption Resource Path Losat.. | Type
0items selected 1mofdom [

Figure 1
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Open a File
Right click the file and choose the menu option: Open With/Other..

Intel Hex File

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

Figure 2
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Default file format - vd78k0
The Open With dialog box is shown in figure 3.

& Java - Eclipse Platform

nnnnnn

Figure 3
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Menu View

Visual Disassembler
For the NEC © uPD78K0

Figure 4 shows the Visual Disassembler menu items.

Select Device...

Edit Comment...

Edit Data\Program Label...

Edit Control Table...

€ Java - NecTestlreact_project_2.vd78k0 - Eclipse Platform
Fle Edt Navgate Search Project R

B0~ Q-

(25 Project Explorer 7

T AwrTest
1004 934a

1008 1010
1002 0000
100 Oels
1002 000D
scomment before

1010 987010
1013 8F
1014 00
1015 00
1016 8F
1017 00
1018 00
1015 9B7B11

101e 987311
1012 8F
1020 00
1021 00
1022 8F
1023 00
1024 00
1025 8F
1026 00
1027 00
1028 8F
1023 00
1022 00
1026 8F
102¢ 00
1024 00
1022 8F
1022 00
1030 00
1031 8F
1032 00
1033 00
1034 8F
1035 00
1036 00

[21 probiems 52
Oitems
Descrition

vire_irq_table:
B

Allows the user to select a uPD78K0 device file

(resolves registers, vectors and memory space)

Allows the user to add comments at any location in the source file
Before and After the source line.

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

Allows the user to define the memory space boundaries
Choices are: CODE, BYTE (8 bit) and WORD (16 bit).

< 5 sova
= O E taskList 57 =8
4 ga=-gw-
ox1004
B Oxtess Fnd by

(& Uncategorized
ORG  Ox1008
oW ox1010
oW ox0000
oW ox150e
oW oxo000

N:__progran_start scomment after

BR N:INTPO_isr
BR NiINTPL isr

om0

March 29, 2009
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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. Figure 5 shows the view

of the dialog box.

B

-0 Q- i0 A
(25 Project Explorer £2 =)

1004 934a

1008 1010
1002 0000
100 Oels
1002 000D
;comment before

1010 9B7010
1013 8F
1014 00
1015 00
1016 8F
1017 00
1018 00
1015 9B7B11

0 PicTest.

101c 987311
101£ 8F
1020 00
1021 00
1022 8F
1023 00
1024 00
1025 8F
1026 00
1027 00
1028 aF
1025 00
1022 00

=t sl

ORG  0x1004
oW 0x4a94

ORG  Ox1008
oW ox1010
oW oxo000
oW ox150e
oW oxo000

BR :INTPO_
BR :INTPL

BR N:__progran_start

Parts Selector

Look in

@

My Network

0 vFD7EK_0

Era:

File name:

Fils of type:

Lacat... | Type

om0

- [2]X]

| E sava
= OB raskust 3 =0
~ daE-lBe~
Fint > oAy

(& Uncategorized

BE outine 52 =g

i cutling s not avalabl,
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ToolBar Button View — Edit Comment Tooltip

The Visual Disassembler Edit Comment button is shown in figure 6. The button duplicates the
same action as the menu item: Visual Disassembler uPD78K0 / Update Comment...

Update Comment
Allows the user to add comments at any location in the source file before and after a
source line

I3 B0~ Q- G - P =t =L B[ 2ava
(5 Project Explorer 23 = 0| [l react_project_2.vd7ekn &2 = OB raskList 2 =0
2%« | 4 o e
oRG  Ox1004
1004 544a I Ox4294 Find oy
5 Uncategorized
oRG  Ox1008
1008 1010 o ox1010
1004 0000 o oxo000
100¢ De1s w ox150e
100e 0000 o oxo000
;comment before
vire_irg table:
1010 587010 ES N:_program_start ;comment. after
1013 aF RETI
1014 00 nop
1015 00 NoP
1016 aF RETI
1017 00 nop
1018 00 nop
1015 9B7B1L BR N:INTPO_isr
101e 587311 R NEINTPL isr
101f aF RETI
1020 00 nop
021 00 o BF outine 22 =8
1022 aF RETI
1023 00 nop
1024 00 nop i cutlne s ot avaiable.
1025 aF RETI
1026 00 nop
1027 00 nop
1028 aF RETI
1025 00 nop
1024 00 nop
1026 BF RETI
1022 00 nop
1024 00 nop
102e aF RETI
102¢ 00 nop
1030 00 NoP
1031 aF RETI
1032 00 nop
1033 00 nop
1034 &F RETI
1035 00 nop
1036 00 nop -
¥ =08
Description Resource. Path Locat...  Type
0 1aetam |0

Figure 6
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Dialog View — Edit Comment

Figures 7 and 8 show the Visual Disassembler Edit Comment dialog box.
This dialog box allows entering a comment before or after any line in the source file

Fle Edt Navigate Search Project Run Visus Disassembler UPD7SKO Window  Help

=R

- $-0-Q-isg-iH-H-we
[ Project Explorer 22 =0 w O |[ B Taskist 22 =0
Bg|w o oxtons 8 cee-lBe”
S 1004 9440 5 oxaess L] S
& NecTest Pl & Uncategorized
0 PicTest ORG  0x1008
1005 1010 o oxiow
1004 0000 v oxooo
1000 ce1s o oxisoe
100e 0000 v oxooo
:comment vefore
vire_irq_caple:
1010 557010 BR Wi progrem_starc sooment atcer
1013 o RETI
1014 00 nop
1015 00 nop
1016 o RETI
1017 00 nop
1015 00 nop
1019 5E7E1L BR N:INTPOisr & Edit Comment
101c sB731L BR mNTPL isr
1012 o RETI
1020 00 nop
(022 o0 ew BE outine 52 =8
1022 sF RETI i | =
1023 00 nop
1024 00 NOP @sefore O after An outline is not available.
1025 sF RETI
oss 0o Nor
1027 00 nop
1025 sF RETI
1029 00 nop
1022 00 nop
1021 F RETI
1020 00 nop
1024 00 nop
102 oF RETI
1022 00 nop
1030 00 nop
1031 o RETI
1032 00 nop
1033 00 nop
1034 F RETI
1035 00 nop
1036 00 nop A
(2 Problems 22 ¢~ =0
okems
Description Resource | Path Locat...  Type

et

o

Figure 8 below

Figure 7 above

© Java - NecTestireact_pr

Fle Edt Navigate Search Project Run Visus Disassembler UPD7SKO Window  Help

i $-0 Q- ioH-if-FH - we ==
[ Project Explorer 22 =0 w = O B Taskst 22 =0
88|e~ e ovios s se=-lBe~
Satest 1004 944a o Oxass4 [
Bl & Uncategorized
0 PicTest ORG  0x1008
1008 1010 o ox1010
1004 0000 o ox0000
100c oe1s o ox1502
100e 0000 o 0x0000
;coment befors
virt_irg_table:
1010 987010 BR N:_progran_starc sooment atter
1015 oF RETI
1013 00 nor
1015 00 nop
1015 oF RETI
1017 00 nor
1015 00 nor
1019 987511 BR W INTPO_ior € Edit Comment
101c 957311 BR N INTPL tor
1012 oF RETI
1020 00 nor
ozt 00 o BF outine 22 =8
o2z eF RETI [ Scommen after =
1025 00 nor
1023 00 nor Osfore. @ aiter i outine i ot avaiabe
1025 oF RETI
oo o0 or
1027 00 nor
1025 oF RETI
1029 00 nor
1024 00 nor
1026 oF RETI
102¢ 00 no
1024 00 nor
102e oF RETI
1022 00 nor
1030 00 HoF
1051 oF RETI
1052 00 nor
1055 00 nor
1034 6F RETI
1055 00 nor
1055 00 nor 1
(2 Problems 22 ¢~ =0
oems
Description Resource | Path Locat...  Type

ot

o

March 29, 2009
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ToolBar Button View — Edit Program Symbols Tooltip

Figure 9 shows the Visual Disassembler button item — Edit Program Symbols
This button duplicates the menu item:
Visual Disassembler uPD78K0 - Edit Program Symbols...

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

€ Java - NecTest/react_project_2.vd7Bk0 - Eclipse Platform
Fie Edt Navigate Search Froject Run Visud ler PDTEK0 Window ielp

B0~ Q- G - P ==L ==
(25 Project Explorer 7 = O elreact_project_2.vd7sio 52 = O B Taskst 22 =0
5% v =
E vrTest ORG  Dx1004
E spTest 1004 s4sa oy 04254
ORG  Dx1008
1008 1010 oy 0x1010

1004 0000 w oxo000
100c De1s w 0x150e
100e 0000 o oxo000
conment hefore

vire_irg table:
1010 587010 B N:_program_start pr———
1013 aF RETI
1014 00 nop
1015 00 nop
1016 aF RETI
1017 00 nop
1018 00 nop
1015 5E7B1L BR N INTRO_isx
101e 587311 R N INTPL isr
101f aF RETI
1020 00 nop
Lozt 00 o 8 outine 2 =B
1022 aF RETI
1023 00 nop
1024 00 nop i cutlne s ot avaiable.
1025 8F RETI
1026 00 nop
1027 00 nop
1028 aF RETI
1025 00 nop
1024 00 nop
1026 BF RETI
102e 00 nop
1024 00 nop
102e aF RETI
102¢ 00 nop
1030 00 nop
1031 aF RETI
1032 00 nop
1033 00 nop
1034 8F RETI
1035 00 nop
1036 00 nop -
¥ =08
Descrtion Resource Path Locat...| Type
0 [Er ]

Figure 9
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Menu Item — Edit Data/Program Label...
Figures 10 and 11 display the Visual Disassembler Edit Program Symbols dialog box.

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

Edit Program Symbols...

Fle Edt Navigate Search Project Run Visual Disassembler UPD7SKO Window  Help

DI F-0 QB R 5[5 3eve
(5 Project Explorer 22 = OB TaskList 33 =g
BS oe1004 ] f8E-|Be~
e 1004 914 B oxasa [ ———T
3 NecTest G Uncategorized
B pirest oRG  Ox1008
1008 1010 o ox1010
100 0000 I 0x0000
100c De1s o ox150e
100e 0000 o oxo000
comment hefore
vire_irg table:
1010 587010 ES N:_program stert pr———
1013 aF RETI
1014 00 nop
1015 00 nop
1016 aF RETI
1017 00 nop
1018 00 nop
1015 5E7B1L R N INTRO_isr
101c sE7311 R NEINTPL isr
101£ sF RETI = & Edit Program Symbols
1020 00 HoP
(022 o0 ew BF outine 22 =8
1022 aF RETI
1023 00 Hop @program Opata
1024 00 NOP An outline is not avalable.
1025 aF RETI
1026 00 wor
1027 00 nop
1028 aF RETI
1025 00 nop
1024 00 nop
102k oF RETI
10ze 00 nop
1024 00 nop
10ze aF RETI
1021 00 HoP
1030 00 nop
1031 aF RETI
1032 00 nop
1033 00 nop
1034 aF RETI
1035 00 nop
1036 00 nop o
(2 Problems 22 ¢~ =0
Okems
Descrption. Resowce | Path Locat.. | Type
e [ st @

Figure 10 above Figure 11 below

File Edt Navigate Search Project Run Visual Disassembler UPD7SKD Window  Help

i H$-0-Q-id - L LRChg [ 2eva |
(2 Project Explorer 52 = 0| [ TaskList 52 =08
xH A B 8] c9=-lBe~
xen b X
B rer oo il ] a
& NecTest PoP BC (% Uncategorized
C icTest RET
Lioas:
100 30 xeH b X
10dc 73 wov b 4
10ad 32 KH b€
10de 1100 wov &, # oxoD
1020 3162 b c
10e2 ¥ RET |
ltardvareTnit:
1025 139FF1 beese, # oxzi
1025 137500 wov  pezn, # Dx00
1029 134200 WOy Defaz, # Dx00
10ec 134103 MoV Dffal, # O0x03
10=1 131302 WOy Defas, # oxoz
1022 1325F0 wov  peezs, # oxzo
1025 132400 Hov  Derza, # Dx00 .
1028 152600 wov  peeze, # ox00 € Edit Program Symbols
102b 133603 wov  Deras, # ox03 e
10ze 133900 WOy Deras, # oxoo =
1101 711584 CLRi Derim.1 Label BN o
1103 712584 cLRi Deezn.z Ofrogran @oeta
1107 136800 mov  Defen, # ox00 i outine i ot avaiabe
1104 134300 wov  peras, # oxoo
110 136804 v beses, § oxod
1110 111740 WOy sidzriv, # oxdo
1115 715E1 CLRi D£sn.5
1115 715885 CLRi Deesn.s
1119 136B80 Hov Dffeh, # Ox80
111c 138200 Hov  Deba, # Dx00
1112 138501 wov  Dewn, # oxo1
1122 138C00 wov  Deewe, # Dx00
1125 EE12204EF HOVY 8:Dfe20, # Oxde20
1129 138000 Hov t2ha, # 0x0D
112c 716BEL CLRi Defen.s
1121 716885 CLRi Defen.s
1152 138500 WOy Defwe, # 0x00
1135 1385701 wov  peewr, # oxo1
1155 138600 nov b5, # 0x0D
115b FEB2DA30 HOVY  Dfas, # Dx30a4
1152 138900 Hov b3, # 0x0D
[ Problems 53 )
oems
Descrption Resouce | Path Locat.. Type
e [ et @

March 29, 2009
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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
either CODE, BYTE or WORD. A memory region specified as BYTE forces the disassembler to
disassemble all opcodes as defined byte (DB). A memory region specified as WORD forces the
disassembler to disassemble all opcodes as defined word (DW). The disassembler will
disassemble all microprocessor opcodes in regions defined as CODE. The dialog box view is
shown in figure 12.

BEIE

B0~ Q- G - P = =L ==
(5 Project Explorer 23 =B X = OB raskList 2 =0
s - ORG  0x1004 o A EelE L~
SE 1004 s41a b Oxtass o YAy
® 1 NecTest (% Uncategorized
T PicTest ORG  0x1008
1008 1010 o ox1010
1004 0000 o oxo000
100¢ De1s w ox150e
100e 0000 o oxo000
comment hefore
vire_irg table:
1010 587010 ES N:_program stert pr———
1013 aF RETI
1014 00 nop
1015 00 NoP
1016 aF RETI
1017 00 nop
1018 00 nop
1015 9B7B1L BR N:INTPO_isr
101c sE7311 R NEINTPL isr
101f aF RETI
1020 00 nop
ozt 00 o BF outine 22 =0
1022 aF RETI
1023 00 nop
1024 00 nop i cutlne s ot avaiable.
1025 aF RETI
1026 00 nop
1027 00 nop
1028 aF RETI
1025 00 nop
1024 00 nop
1026 aF RETI
1022 00 nop
1024 00 nop
10ze aF RETI
102¢ 00 nop
1030 00 NoP
1031 aF RETI
1032 00 nop
1033 00 nop
1034 &F RETI
1035 00 nop
1036 00 nop -
¥ =08
Description Resource. Path Locat...  Type
0 Lmetam |0

Figure 12
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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: see Figure 13.
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.

E HEH

B0~ Q- G - [ehd ==

e &3 = O Celreast_projest_2.va7akn 52 = OB Tasklist 2 =0
— = ] g9e- 8"

oRG  Ox1004
Find: >y

1004 934a oW 0x4a94

& Uncategorized
ORG  Ox1008

1008 1010 oW ox1010

100 0000 oW oxo000

100 Oe1s oW ox150e

1002 0000 oW oxo000

;comment before

virt_irq table:

1010 sE7010 BR N:_program_start
1013 &F RETI
1014 00 nop
1015 00 NoP
1016 &F RETI
1017 00 nop
1018 00 nop
1018 SE7B11 R N:INTPO_isr
101e SE7311 BR N:INTPL isr
101z &F RETI
1020 00 nop -
021 00 Hop = Untiled Text Fie o oure ==
1022 &F RETI
1023 00 nop @& -
1024 00 nop @& cis A autline i not avaiable.
1025 &F RETI B & Tasks
1026 00 nop
1027 00 nop
1028 &F RETI
1025 00 nop
102a 00 nop
102p &F RETI
102¢ 00 nop
1024 00 nop
102e &F RETI
1030 00 noP
1031 &F RETI
1032 00 nop
1033 00 nop
1034 &F RETI
1035 00 nop
1036 00 nop o

[2L protlems 52 Ca=)
Oitems

Description Resource | Path Logat... Type

tsaraom |0

Oitems selected

Figure 13
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