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NABO\N

OCD Debugger

Debugger for ABOV Semiconductor’s 8bit MCU OCD devces

OCD (On Chip Debug) Debugger program has been dpedlto support 8bit MCU which adopted OCD, of
ABOV Semiconductor.

Most of ABOV Semiconductor’'s M8051 series and DCB8@eries devices adopted OCD.
OCD Debugger requires OCD interface hardware of XB&@miconductor.

OCD interface uses two wires interfacing betweeraR€a MCU which is attached to user’s system.

OCD can read or change the value of MCU internahorg and 1/O peripherals.

And more, OCD controls MCU internal debugging lggit means OCD controls emulation, step run,
monitoring, etc.

OCD debugging does not require expansive emulatstes:. OCD can emulate maximum frequency of the
MCU and can support ISP (In System Programming).

OCD Debugger program works Microsoft-Windows NTO@QXP, Vista (32bit) operating system.

* The only demerit of OCD is developer can not tyge interface ports during software development.
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Ex) Screen capture of OCD debugger
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You can download the install program from our wibgittp://www.abov.co.ki
We do not release install CD.

You have to setup application software setup firBtecause of the device driver program is copiedndu
application software installation.

Do not plug in the OCD interface hardware to yoGr P

6

When the setup program is executed, following
dialog box will be pop upped.

Click the “Next” button.

Click “Install” button of following dialog box.

When the license agreement dialog box is pop
upped, select “I accept the items of the license
agreement” and click the “Next” button.

Installation progress bar shows the status of
installation.

Wait until it installs all of the program compongnt

When the following dialog box is pop upped, fill
the user name and you company name, and click
the “Next” button.

When the install type dialog box is pop upped,
select “Complete”, and click the “Next” button.



If installation is completed, following dialog bax
pop upped. Click the “Finish” button.

Setup program will install application programs to
following path, unless user changes it.

“C:\Program Files\ABOV Semiconductor\OCD_debugger”

Application program path will be used when OCD
device’s driver installation time.



5

OCD hardware will be worked properly after devicaer was installed.
OCD driver programs are copied during applicatiofivgare installation. So, you have to install apgtion

program first.

Following dialog boxes are using Korean charadtamngeul), it will be displayed English or Chinests,.

Anyway, you can understand following examples.

Windows-XP or previous OS need to setup each USB peen if the same device driver. If user chad&s

port, you have to install OCD driver again.
Windows-Vista does not the problem as above.

6

Connect OCD hardware to USB port of your PC.

After PC detects new hardware, it will pop up
following dialog box.

Select as following and click “Next” button.

And then following dialog box will be pop upped.
Select as following and click “Next” button.

Next dialog box will ask directory of INF file.

Fill the blank line with the application directory
path and click “Next” button.

Now, Window OS asks to continue install or not.

Click “Continue” button and wait until installation
is completed.

Some Windows OS asks same above more than 1
time. Do the same as above.

It is not necessary.

Open control panel of OS and select device
manager. You can see serial communication
device (USB) has “ABOV OCD” device.



7 ' 8
Debugger download hexadecimal file from PC

folder to code memory of the target MCU.
It acts the same to ISP (In System Programming).

If you click this menu, Object file dialog box will
be pop upped.

This dialog box is constructed with banks.

If you are using linear address mode of M8051 or
DCD8051 series, you do not need to select other

banks. Because of, linear address mode uses only
bankO.

Click “Browse” button, then file dialog box will be
pop upped.
Select hexa file which is you want to load.

If previous PC breaks are not cleared yet, follawin
dialog box will be pop upped. Click one of “Yes”
or “No” button.

Debugger search map/symbol file and load it into
PC memory.

After file download, debugger reset target MCU
and move MCU program counter to 0000h.

7 )8

Save the last debugging environment to HDD and
terminate debugger software.



This menu contains all emulation controls.

It can start emulation or stop emulation.

Developer can control emulation flow for debugging.

7 4

It starts emulation from 0000h address, after reset
the target MCU.

It is the same to the real chip in a system which i
powered on.

Emulation will be continued until break is occurred
or developer stop emulation.

This menu is not enabled during emulation.

7 4

It starts emulation from user specified address.
It is used to debug each software module.
It asks emulation start address as below.

Using linear address mode, you can fill 20bit
address directly.

Using banked address mode, fill 4bits of bank and
16bit of address. Each bank size is smaller oakequ
to 64KB.

This menu is not enabled during emulation.

7 74

It starts emulation from current address.
Current address means:
- Stopped address of previous emulation

- If break was occurred:

In break before mode,
address

the PC-break

In break after mode, the next execution
address of PC-break address

- If MCU was reset, address is 0000h
This menu is not enabled during emulation.

79

Target MCU executes only one machine instruction
and halted. It is used to debug each instruction
flow and process.

If MCU reaches CALL instruction, Step run into
the sub-routine.

If MCU is in STOP mode, Step run is ignored.
This menu is not enabled during emulation.

7 & 5

Step over is nearly same to Step run, except sub-
routine call.

If MCU reaches CALL instruction, debugger
assumes CALL and its sub-routine as one
instruction.

Even if sub-routines are nested, it does not care.

If Step over reaches PC-break condition, emulation
will be halted.

It is used to check main program flow when each
sub-routine had been tested already.

This menu is not enabled during emulation.



7

Step run is executed every 100mS.

Execution will be continued unless developer halts
it.

This menu is not enabled during emulation.

7

Emulation is halted immediately, even if MCU is in
STOP mode.

This menu is not enabled during emulation.

7 :

Hardware reset signal is released to the target MCU
Emulation is not halted when MCU is emulating.

Target MCU s initialized and do nothing when
target MCU is in idle mode.

This function works whenever emulation or idle.
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77 "3

It clears all PC-breaks at once.
This menu is not enabled during emulation.

77 3) 4)/ 2)40

It asks PC-break event occurring time to developer.
This menu is not enabled during emulation.

Following dialog box is pop upped and asks one of
two conditions.

If break before execution is selected, PC-break wil
be occurred when PC is reached PC-break address,
but PC-break position is not executed.

Following timing diagram shows it.

PC Break PC+1 PC+2 PC+3
PC

Fetch
signal

o operand 0% operan
d

Break
detect

Handl
e

If break after execution is selected, PC-break will
be occurred when PC is reached PC-break address,
and PC-break position is executed.

Following timing diagram shows it.

Following timing diagram shows it.

PC Break PC+1 PC+2 PC+3
PC

Fetch
signal

o opera 0% operand

Break
detect

Handl
e

777

It asks to developer to select target MCU periphera
works or not during idle mode.

Target MCU peripheral always works during
emulation.

This menu is not enabled during emulation.

Following dialog box is pop upped and asks one of
two conditions.

It is used timer cycle measuring in interrupt sub-
routine with peripheral STOP.

All peripherals include PLL, AD convertor will be
stopped when you select STOP.

It controls all peripherals not individually. Souy
have to care to use this.



779 -

It is used to configure the target MCU I/O pin
function, oscillation method, code protection, etc.

Each device series has different configurations.
This menu is not enabled during emulation.

Following example dialog box is for MC95FG204
device configuration.

It may be different with the other device series.

If the configuration is changed, you have to power
of the target MCU and power on again.

Because of, configuration is influenced when
power is rising to operation voltage.

778&(+<

It is used OCD emulator testing and repairing.
All of its sub-function is not for software devekp



79 #

View menu supports opening child windows.
Debugger prepared 9 kinds of child windows.
- MCS51 basic registers
- Code disassemble

- Code dump

- XDATA dump

- IRAM dump
- SFR dump

- Watch Global

- Watch Local
- Textfile

79 2

It shows or hides Toolbar.

Toolbar is located upper and left side of debugger
frame.

Toolbar includes menu buttons which are freque-
ntly used by developer.

79 ) 2

It shows or hides Emulation Toolbar.
Emulation Toolbar is located right side of Toolbar.

Emulation Toolbar includes menu buttons which
are frequently used during emulation control by
developer.

797< #

It shows or hides Window open bar.

Window open bar is located right side of Emulation
Toolbar.

Window open bar includes menu buttons which are
used to open child windows.

799

It shows or hides Status bar.
Status bar is located bottom side of debugger frame

Status bar displays simple help and emulation clock
count, etc.

79&! & -

It opens a window which displays MCS51 series
basic registers.

If it was opened already, it will be moved to top
most level of debugger frame.

This menu is not enabled during emulation.

79:

It opens a window which displays disassembled
code memory.

If it was opened already, it will be moved to top
most level of debugger frame.



This menu is not enabled during emulation.

79;

It opens a window which displays dumped format
of code memory.

If it was opened already, it will be moved to top
most level of debugger frame.

This menu is not enabled during emulation.

79 *2
It opens a window which displays dumped format

of XDATA memory.

XDATA means external data memory of MCS51
series.

If it was opened already, it will be moved to top
most level of debugger frame.

This menu is not enabled during emulation.

79=.4!

It opens a window which displays dumped format
of IRAM memory.

IRAM means internal data memory of MCS51
series.

If it was opened already, it will be moved to top
most level of debugger frame.

This menu is not enabled during emulation.

79 % 4

It opens a window which displays dumped format
of SFR peripherals.

SFR means special function registers of MCS51
series.

If it was opened already, it will be moved to top
most level of debugger frame.

This menu is not enabled during emulation.



79 < >

It opens a window which displays global variables.

If it was opened already, it will be moved to top
most level of debugger frame.

This menu is not enabled during emulation.

79 <

It opens a window which displays local variables.

If it was opened already, it will be moved to top
most level of debugger frame.

This menu is not enabled during emulation.

79728

It opens a window which displays Text file.

If selected text file was opened already, it wdl b
moved to top most level of debugger frame. Or not
it opens new window.

This menu is not enabled during emulation.
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Window menu is used to change arrangement of etiidows or
to select child window directly.

7&

It arranges opened child windows as following
example.

7& 2

It arranges opened child windows as following
example.

7&7

It closes top most child window of the debugger
frame.

78&9< # $$7%

Debugger assigned serial number 1, 2, 3,... to each
child windows by opened order.

Developer can select opened child window directly
by the serial number



9 H #

9 1& - H #

It supports display and edit for MCS51 series fegss

These are the same area to IRAM address 00h~1Fh.

Developer can change it by using 8bit hexadecimal
number.

9 )

If developer changes register’'s value, “Modify”
button will be enabled.

Modification will be affected to the real chip when
developer clicks “Modify” button.

Above red area is PSW (Program Status W\&#&d)
and it can be changed by bit unit.

Above red area shows current register bank.
Developer can change current register bank.

Above red area is RO~R7 registers.



Above red area shows Acc (Accumulator), B (B-
register), SP (Stack pointer) registers.

Developer can change it by using 8bit hexadecimal
number.

Above read area shows DPTR register.

DPTR is displayed and edited by 16bit hexa-
decimal number.

If target MCU have more than two DPTRs, it
shows currently selected register. If each DPTRs
have different address, you had better to use SFR
window.



9 # #

Code disassemble window displays code memory lmgudisassemble format.
All operand value is using hexadecimal number.

If Map/Symbol file is loaded already, address aeaws source line information as a box.

9

If Map/Symbol file is loaded already, double click

a box in address area which has source file
information. Then source file will be opened and
move to the line of the address.

9 '

It supports line assemble function.

Line assemble means developer can change code
area by using assemble language.

Move mouse cursor to the line where you want to
change. Click mouse’s right button.

Change the line by input instruction and operand,
etc. Use hexadecimal number.

It changes target MCU code area directly, but not
change source program file.



Blue line means current PC.

PC is target MCU internal Program Counter.
It sets or clears PC-break setting.

Double click mouse’s left button where you want
to set or clear PC-break.

PC-break count differs from each device series,
normally eight breaks are prepared.

Red line means PC-break line.
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Code dump windows display each 8bit data of codamang by using hexadecimal number.

And it supports data editing.

Upper side of this window displays address of auroairsor position and checksum of current page.

Current page number is displayed center of thiglain

Each page is constructed with 256bytes and itsesdds xx00~xxFFh (xx is page number).

97 )

Developer can change the data value whenever

except being emulation.

Editing method is very simple. Just move the
cursor where you want to edit and write
hexadecimal number

Character color will be changed from black to red,
If you want to cancel these inputs, press ESC key.

Modification is affected by pressing Enter key, and
then character color is changed to black.

97 3

MCS51 series have 16bit code address and support

maximum 64KB area.
To overcome this limit, banked address is used.

ABOV’'s MCS51 series does not use banked
address but linear address.

Anyway, display uses page unit in 64KB range.
Bank is just upper 4bit address of 20bit address.

977>

“Goto” is used to move 16bit address range.
So, its range is 0000~FFFFh.

979"

It is used to load pattern data to code area.



Of course, developer can download by using “Load
hexa” in File menu. But this is used to load user
specified data pattern only. It does not cleairent
code area.

97& 5

It saves code area as a pattern file.

It is used when developer to save user pattern as a
file.

97:

It fills code area with same data.
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XDATA dump windows display each 8bit data of codemory by using hexadecimal number.

And it supports data editing.

Upper side of this window displays address of auroairsor position and checksum of current page.

Current page number is displayed center of thiglain

Each page is constructed with 256bytes and itsesdds xx00~xxFFh (xx is page number).

99 )

Developer can change the data value whenever

except being emulation.

Editing method is very simple. Just move the
cursor where you want to edit and write
hexadecimal number

Character color will be changed from black to red,
If you want to cancel these inputs, press ESC key.

Modification is affected by pressing Enter key, and
then character color is changed to black.

99 3

MCS51 series have 16bit XDATA address and
support maximum 64KB area.

To overcome this limit, banked address is used.

ABOV’'s MCS51 series does not use banked
address but linear address.

Anyway, display uses page unit in 64KB range.
Bank is just upper 4bit address of 20bit address.

997>

“Goto” is used to move 16bit address range.
So, its range is 0000~FFFFh.

999"

It is used to load pattern data to code area.



It is used to load user specified data pattern.ottly It is used when developer to save user pattern as a
does not clear entire XDATA area. file.

99& 5 99:

It saves XDATA area as a pattern file. It fills XDATA area with same data.
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IRAM dump windows display each 8bit data of codemey by using hexadecimal number.

And it supports data editing.

Upper side of this window displays address of auroairsor position and checksum of current page.

Large “IR” is displayed center of this window.

IRAM 00~7Fh is direct area and its character iskla
IRAM 80~FFh is indirect area and its characteryisnz
Please refer device manual about direct / indmeed.

9¢& )

Developer can change the data value whenever
except being emulation.

Editing method is very simple. Just move the

cursor where you want to edit and write

hexadecimal number
Character color will be changed from black to red,
If you want to cancel these inputs, press ESC key.

Modification is affected by pressing Enter key, and
then character color is changed to black.

9& 5

It saves IRAM area as a pattern file.
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SFR (Special Function Register) dump windows disglach 8bit data of code memory by using hexaddcima

number.
And it supports data editing.

Upper side of this window displays address of auroairsor position.

SFR 80~FFh is direct area of IRAM.

Please refer device manual about SFR. BecauSF6f differs from each device series.

9:)

Developer can change the data value whenever
except being emulation.

Editing method is very simple. Just move the
cursor where you want to edit and write
hexadecimal number

Character color will be changed from black to red,
If you want to cancel these inputs, press ESC key.

Modification is affected by pressing Enter key, and
then character color is changed to black.

9: 4
SFR area includes static registers like stack paint

accumulator, etc. But most of SFRs are dynamic
various registers as timer, 1/O, etc.

“Refresh” button renewals displayed data.

9:7 5

It saves SFR area as a pattern file.
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Watch Global window shows and support modificatfon global variables of developer's C-language dase
source program.

Each variable are located on Code, XDATA, IRAM, SERR . So developer know its location, develogser
edit it directly. Bur it is too bothersome to findriable.

Watch Global window helps it.
Map/Symbol file is needed to use this window.

9; :
9;7)
Add global variable to Watch Global window
display list.
Move mouse cursor on the line where you want to
edit.
Double click mouse’s left button.
Edit dialog box will be pop upped.
Change data and click “Modify” button.
9; 4 5,

Remove global variable from Watch Global
window display list.
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Watch Local window shows and support modificatiam focal variables of developer's C-language based
source program.

Each variable are located on Code, XDATA, IRAM, SERR . So developer know its location, develogser
edit it directly. Bur it is too bothersome to findriable.

Watch Local window helps it.
Map/Symbol file is needed to use this window.

Move mouse cursor on the line where you want to
edit.

Double click mouse’s left button.
Edit dialog box will be pop upped.
Change data and click “Modify” button.

9 5,

If program flow is changed to another module, then

Local variable is dynamic. It depends on each local variable list is changed.

program module.

Debugger check current C module and find its local
variables automatically. So developer does not
need to add or remove it.

Following screen capture shows C source program
module. Current program counter is located in
function module “delay(UINT uCnt)”, then local
variable window displays module name to upper
side and its variable.
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It displays text file, but file edit is not suppedt
If Map/Symbol file was loaded already, source pamgffile shows real hardware address at the linebeurarea.

EXx) If Map/Symbol file was not loaded, or file dosst include symbol information.
Only line number is displayed.

EXx) If Map/Symbol file was loaded, and file incligdgymbol information.
Line number and address are displayed.

9= >
9= # # 3-
Move current display line. ) )
If Map/Symbol file was loaded already and text file
have its information, then text file shows address
lather than line number.

Double click mouse’s left button in the address
area, then disassemble window will be opened and
moved to that address.

Map/Symbol information is not needed. It asks
only a line number.



9=7 3 -- PC-break line color is RED.
. i Current program counter address line color is
If Map/Symbol file was loaded already and text file BLUE.
have its information, then text file shows address
lather than line number.

Double click mouse’s left button in the text area,
then PC-break will be toggled.
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button9s click G¢ % %:

0S8&'1)03r 9Z9B®INF 3z@GR:KIE G2 >~*— %2
G388G29 V 9b5 % %: &/90OG® &1, G®52,E

%:9¢8&"IC "i$é dialog box & 7%)i8— 09E
&*% %

3vC3G20:9¢“Next” button9s click G¢,% %:
% 6N VT #

9E R:k9- G®<7 9'32& &% %:

OS 9®:r8 Ef93 5:GRG®566:9¢ 90@® V, 9e+0
3vC3G® FUSB+OH«9IG®,E‘ABOV OCD”)0%é

. device V 8F &n8 9p93 U9U% %:
Device9®3z @®8&S8EGANF file 9RIZ@®+(E

dialog boxV "iC "y% %: .



'8

Folder8& 9b$éhexa file9s target devic®® code
8W8C9*2loadG¢ % %: 9E &/9¢9— ISP (In System
Programming3&GE%0&2%.%:

9E menu+O4nGRG®,828—- 09— object file dialog
box V "IC "y% %: .

9E dialog$é 22t MCS51 8] CPU9® memory
H«9095 bank .539*2  G®%®RUIS f72GR8B
"8<  U90% %:

LinearG® amemory addressOH«90G®%$82e3 9®

M8051 9E" DCD8051 8&3r$é Bank0 "
3 8yG¢ % %

Browse +O 3vC3G®,078— 09— dialog box V
)*% %:. 8B 1t8&3r9&G®3$Ble 95 3vC3G¢ % %:

"70, PC breakV 3z:k&n8 9b%é 9 8&%é file
downloadl 8& r.r9se 8& A9E U95<9 U9l <
-‘59% %: .

Map/Symbol file 9E 9p9’ E 9a2&/9*? f< G®8B
G%al. loadG¢,% %:

File downloadV 83+"&n,E debuggefé MCU +O
reset G® 6 MCU 9® program counter+O 529¢
<9l 0000h*2 9E&/52C % %:

)8

HZ: 9® H® 95 :V9UG® 6debugger softwar@&3r
:R52 01:Z "1 g% %: .



¥ menu emulationp A v eel!l"",

Emulationv d -
7 . o

emulationv ¢ i

4

Target MCU +O reset G® 6 0000H .p< /OCt
emulation9s 529¢G¢, % %:

9E $6é 5::r target systen®@0@®+@ower onG®$é
UR 05 % %:.

Break :/E E9E .r33&n &£" rr9aeV k<2
emulatiomds k< G '¢ ¢<  4nGR&*% %:

Emulation;g8&%$é &/9¢G®< 7 5 % %:

4

Emulation9s 9U9®9@P< *2/OCt 5:GRG® 19ZG2
t$090% %: 9E t$09- softwaretOmodule/ *2
AnGRG®,E3rtheckGT¢ :R*2 3 8Y&*% %:

9E+0 4nGRG®,E75)i8— 09— dialog box V
"IC "y% %: .

Linear addresse539'*2 H«9(0G2 9 8&%& 5:ir
address-O N%V*25%,:R,E&+% %:

BankHk539'*2 H«90GMCU serie9® 9 bank
number8— G®9Z 6bit address05%4:c% %:

Whank$eé 64KB 9E# *2  A31&9% %:
Emulation;g8&%$é &/9¢G®< 7 5 % %:

code O SUT,
9 ‘a",

yl v :
code q debugging b

74

HZ: PC.p</OCtemulationds 4nGRG¢ % %:
HZ: PC.p<)O

- 9E:Z emulatior8&3r:k< &r .b<
break*2 :k< &n8 93 '¢:

break before90'¢$é break V 3z:k&r
.b< |, break after9E,E break V 3z:k&r
N %:9¢.p<

- MCU +0?" tH2GP9’,E 0000h.b<
Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9

G2 r9® ,0*95 4nGRG® 6:k< G¢% %: 9E
t$09—- :R*2 software 9® W ,U* > +0
debugGR®$EYFBY& % %:

4nGR ;g call ,0%98 ™E , step run 9-
subroutine G¥%4n729'*2 8 V3r 4nGR&*% %:
R, call 9® %:9¢ 4nGR .b< $& subroutine 9®
529¢.P< V &% %:

"70, MCU V STOP mode8& 9p9’,E step 9—
>T, &Nn< 75 % %:.

Emulation;g8&%$é &/9¢G®< 7 5 % %:.



& 5

Step ovesé subroutineG¥.4n9BIZ?095r8IG® 6
Step RUNR AE9®v3 G¢,% %:

Call ,U*9% "™,E , GE%®ubroutine:Z? +O G2
r9® ,U*<'G¢9'*2 9153G® 6>1, G¢, % %:.

HZ: 4nGRG®*z$&ubroutine G¥%4n V(f  %:+
subroutine 93 call G®%?)0& 3 VGR®< 7 6
Z? +0 1 r9® |U*e <'G¢9™*2 >, G¢% %:.

R, call ,U*8&3r step over+O4nGRG® 61,E
%:9¢4nGRb< $& call 73)19® ,U*9E &% %:
"70, step over>i, ;g break:/& E9E3t, &n,E
emulatiord—:k< &n 6 break+O7¢, % %:.

9E 1$09- O:6&r module 95 G®"19®,U*eQ"*2
>1, GE3r r.r9zeV softwared®!l+U95 Z%>G® a
7¢4n9b 4 GE;c% %:

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

.. 100mS, %: 922&/9*2 Step rurdE5:GR&r%:

9E t$09- r.r9seV 4nGR9%:k<52C '¢ ¢<
33&°% %:.

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

Emulation9s k:r*2 ;352 :k< 52C % %:.
MCU V STOP mod@&9b%?)O&:k< &% %:.
Emulation;g8&%$é &/9¢G®< 7 5 % %:.

Target MCU8&hardware reséts 91 VG ¢, % %:

Emulation;g9E,E reset9l V 18&& emulation9E
38&+% %:.

Idle modedl 9 8&$é target MCUV reseld’*?
27 THagr 3 C2+00v< G¢ % %:

Emulation8B/O8&V 8 9E  &/9¢&*% %:



f PHQX

v y '

7 "3

3z:k&n8 9b$E,p'6 break+OGE:rG¢ % %:
Emulation;g8&%$é &/9¢G®< 7 5 % %:.

7 3)4)/2)40

PC-breakr33 52:f95 < :k&r 9Z@®9I®)*8 V
4AnGR&N 1:78& G U9 <, 4nGR&M%:9¢8&GY
U9l < +0O3vC3G®$E$09U% %:

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9E menut+O3vC3G®,F3)i8— 09— dialog boxV
"IC"T6 , 38y9a:V 9&G®$E U9S 3vC3G®,E
&*% %:

Break +O before*2 3v8 G®,E emulation;g PC
break V .r33G®8V9s5'¢ , GE%OZ@®IQ*9E
4nGR&N<7 6 break+O.r3352C % %.:.

78)19® N, 9- ,0*89® 5:GR :Z8& break V
.r33G®%e U9s /J8B;c% %.:.

PC Break PC+1 PC+2 PC+3
PC

Fetch

signal

o operand 0% operan
d

Break
detect

Handl

EUHDN , 6@AYLFH , FRQILIJXUDWLRQ 06%p

Break +O after *2 3v8 G®,E emulation;g PC
break V .r33G®8V935'¢c, GE%OZQ@®9IGU*9E
4nGR&N B13r break+O.r3352C % %.:.

75)19® N, 9- ,U*89® 5:GR 18& break V
r33G®$e U9s /J8B;c% %:.

PC Break PC+1 PC+2 PC+3
PC

Fetch

signal

o opera 0% operand

Break
detect

Handl
e

77

Idle 3 C28&3r MCU # /O9® peripheral9E 34
&9cG®a GY U9l , k< 52C U9i<+0O
3vC3G®$E$190% %:

Emulation ;g8&$é 9E t$09® 3vC38& V 8 9E
&/9¢&*% %:

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9E menut+O3vC3G®,73)i8— 09— dialog boxV
"IC"T6 , 38y9aV 9&G®$E U9S 3vC3G®,E
&*% %o:



9E 1$09— MCU peripherab®&/9¢, E Ib timer8—
09— peripherab®;R t+Qinterrupt routine# 8&3r
@wW:KGR$EYOESYG®,E:kH«G2 ;R t+O : 4n
9b5 % %: 9E 9$é peripheral9s STOP 9'*2

3VC3GE7G: % %:

PLL, AD convertor 'G9® 9%$é& break .r33

528&& 33 &/9cGRBB7TG®.*2, 9E 9 8&$E

STOP52B(< ,&7570G¢,% %:

W WO®eripherabs :r8 G®< 7 9'.*2 | 3 8y8&
;RI® VGSBEG¢, % %:

79 -

Target MCU 9® I/O pin 9® function 3vC3
r<...& | code protectiorR 09— W device, %:
69v9® configuration :k/J+O writing G® t92G?2
1$090% %:

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

7%)i9® dialog $& MC95FG2048y configuration
dialog box 9U% %: %:+1 device 90 9 8&$é
73)19® HkC289%6:+C4n 9b5 % %:

Chip 9® configuration98 / G®8V9S 9 8&$é
target syster@B®power+0!&%: V Ar70G¢,% %:

PowerV Ar< $& 4r Z8& configuratiordE chip8&
.N8W&n 1'¢-290% %:

7 & (+<

9E 1$09- OCD emulator hardwar®® 4n, 8&
GS8eG2T$019S < 9&G¢, % %:
r.r9ee8-%é :ZHVV V 85 % %:.



View menu  }}, Ej % | child window q b
menue",
Child window 9 xf| fixxi ‘a",

MCS51 basic registers
Code disassemble

- Code dump
- XDATA dump
- IRAM dump
- SFR dump
- Watch Global
- Watch Local
- Textfile
9 2 Status bar$é Z%>Gzhelp, clock count+OF252
G¢%%0.
Toolbar+O/J8B;R /" 4~ p;c% %..
Toolbar$é debugger fram8®3 %>889Z@®G¢,% %: 9&! & )
Toolbar 8&3€ r.r9e V ~ 928;R 3 8yG®$E menu MCS51 8J9® 1IN register+O/J8B;R T 9ZG?
button9s .T@®G®8V5 %.%: window+O8S% %:

9) 2

GE%@indow V 9E.N8J*z 9p8 9' E 7?23 97*2
8,*z:¢% %: .

Emulation ToolbarO/J8B;R &£"T 4~ p;c% %:.
Emulation Toolbai$é debugger fram@®®3 %>8&

9Z@®G¢, % %:

Emulation ToolbaB&$éemulation:r8 8& GS8&G2

menu buttor®s .T@®A®G®8V5 %.%:

97< #

Window open ba#O/J8B;R /" 4~ p;:c% %:.

Window open bai$é debugger framé® 3 %>8& Emulation;:g8&$6 &/9¢G®<7 5 % %:.
9Z@®G¢,% %:
Window open baB&$é W W9&ehild window +O 9

openG® t9ZG2menu buttor®s .T@®G®8V5 %.%:

99

Status batO/J8B;R &£"T 4~ p;c% %:.

DisassembleHk539*2 F252&r code window+O
85% %:

GE%@indow V 9E.N8J*z 9p8 9' E 7?23 97*2
8,*z:c% %: .

Status bar$é debugger frame9® G®%>88Z@®

G¢% %:



Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9;

Code dump windowO8S% %:

GE%@indow V 9E.N 8J*z 9p8 9',E 723 97*2
8,*z:c% %: .

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9 *2

XDATA dump window+08S% %:

XDATA $é MCS51 8] MCU 8&3r external data
memory8W8C98®.NG¢,% %:

GE%@indow V 9E.N8J*z 9p8 9' E 7?23 97*2
8,*z:¢% %: .

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9=24!

IRAM dump window+08S% %:

IRAM 9— MCS51 8] MCU 8&3r internal RAM
memory8W8C98®.NG¢,% %:

GE%@indow V 9E.N8J*z 9p8 9',E 723 97*2
8,*z:c% %: .

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9% 4

SFR dump window08S% %:

SFR9- MCS51 8] MCU 8&3r special function
register8BW8C98®.NG¢, % %:

GE%@indow V 9E.N8J*z 9p8 9' E 7?23 97*2
8,*z:c% %: .

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9 < >

Global/ 4n window+08S% %:

GE%@indow V 9E.N 8J*z 9p8 9',E 723 97*2
8,*z:c% %: .

Emulation;g8&%$é &/9¢G®< 7 5 % %:.



9 < ' 3vC3&rfile name9d™*2 9E.NGE%®indow V 8J*z
. Op89'E 72397* 8*2;R6 , 895 O8&$e
Local/ 4n window+08S% %: 3*2 8J8 :c% %:.
GE%@indow V 9E.N8J*z 9p8 9'\E 1?23 97*2
8,*z:c% %: .

Emulation;g8&%$é &/9¢G®< 7 5 % %:.

9728
Emulation;g8&%$é &/9¢G®< 7 5 % %:.
Text file 95 /J8B;R$& window+08S% %:



Window menu child window ,

child windowg ; 6T

&

Open &n8 9b$é p'6 child window +O 75)19®
8"8— 09E .T@G@B ¢ % %:

& 2

Open &n8 9b$é p'6 child window +O 75)19®
8"8— 09E .T@G@B ¢ % %:

O @Sq 6A Y
9 ",

&7

Debugger fram8&8J*z9b$é child window;g top
window+O%A5 % %:

&9< # $$7%

Debuggefé windows9®8J, 4r3r8& 't)O serial

number+O1, 2, 3,..9*2 GI%O0G¢ % %:

9E menu8&3r W child window9®G1%0&PHZ+0O
3vC3G®,EGE%Qvindow *2 .j*2 9E&/GY 4n

9P& *2 G¢ % %:



# #

I & - H#

MCS51 A , CPU pd IHXx registerq Y, window p »A display * edit q 9
U " ’

)

3 8y9z VG®"T9E3 9®data+O/ G®,E  window
G®%>3@odify button9E enable&*% %:

Modify button 95 click G®8B70,4n:k9E .n8W
&*% %

979® 0% Z /O0/U9- RO~R7 8W8C9U% %: 9E
8W8CIMCS519®internal RAM 00h~1Fhb< 8-
05 % %:. 8bit hexadecimal 4An@®*2 4n:k
VUG ¢, % %:

9Z9®@0% Z/O/U9—HZ: 3 8y&n 6 9p$ERO~R79®
register bank+O F252G¢%%b. 3 8y9a V %:+l
U9*2 | GY 4n& 9bP5 % %:



978& F252G2 8W8C9-PSW (Program Status
Word)9E,£bit%>97*3 9E V$0G¢% %:

Acc (Accumulator), B (B-register), SP (Stack
pointerfé 8bit hexadecima® 4n:k V$UG¢ % %:

DPTR9-16bit%>97*4n:k&*% %:
&®9E3 9® DPTR 9E :E: G®%é device 9® 9
8&$EHZ: 3vC3&DPTRIE4N:k&*% %:

&®I9E3 9®DPTRO9S V< device8&3r W DPTR
9® addressV %:+E & GI%0&N®PIS 9 8&$é
SFR window+O3 8YG®$EU9E:45 % %:.



# #

Code disassemble window program codeq mnemonics; o6d 2 , THx »~ 90 16 9q

TH"",

Map/Symbol filet load xi ‘s” address b

Map/Symbol file t load xi ° Al
address  p 'uUs; hey| ‘
bO sourcefile] ¥ixi * Oe",

t Ov double click =~ %: source file f

yE , %: lines; tp"",

Line %>9Z*2program coded® # 8y9S .j"  4n
9b 4 G®$eé t$09E,A mnemonic 95 9U*{9*2
G¢% %:

Code +0 j' 692 G®$eaddress9® line 8&3r
mouse9®8z+i= button9s click G¢, % %:

source line®, Yu %?| od]|",

,U*8 8— operandrO9U*{G¢ % %:
3 8y&n$e4n@®@$E6< 4n9U% %:

Target MCU9® code 8W8C9% :.g .J"8 R,/ ,
source fileB&$EBWGIIR< 7 5 % %:.



Eb)O3 9- HZ: program counter9® 9Z@®+0
7 3 -- "IC # % %: .

PC $é target MCU #/0O9® program counter
9U% %:

PC break-O3z:kG® "< 9";c% %: .

PC break3z:k93 .|" 692 GR$OZ@®IW**8

8W8C8&3rmouse 9® 80= button 95 double
click G¢,% %:

PC brealo®3z:k r4n$é target MCU, %: 90/0
>~9E VOP934n 9p9',/E 1/N:W9*2 8 roU% %:.

PC breakV 3z:k& 9 disassemble windo@®
GE%IMe 9-0% 273 .t 9*2  "IC"y% %.



7 # #
Code dump window code , dataq 16 9
"', . Window, @/p C¢ cursor, bO*
Window, gOp C¢ odx pageq od""

Y, page 256byte; FTi E

7))

rr9ze$é emulation< GR ;g90 '¢+O r8IG® 6,
data+04n:kG14n 9b5 % %:

4n:k...69—- 9&GE$BZ@®8AIrsor+O9Z@®52BU 6
4An@®+I{G®,E8+% %:

4n@® WU*&N,E 0% Z3 9*2 F252&n$&%AEnter
key +O$b*B705::r*2  4n:k9E &n 6 O9-3 9'*2
&"758<% %:

90*{95 @>3aG®*ZESC keyrO$Z+E,E&*% %:
7 3

MCS51 9— 1/N:W9*2 16hit address bus-O
V< 6 , 64KB9®8BWSBCI9S 9&G¢, % %:

les;

, XX00h ~ xxFFhg od"",

0d%iz ...V 6A

Ce .°

A
page,

9

checksumv ? 6",

.(xx page!N )

Bank$é 9E*BG2rG295 O/KG® 19Z2G2,y:W9™*2
33p"0 .r3 90% %:. 9239®MCS51 8J9—
bank .s539E 75%" linear addres3? 9E :rG293
8 7E5 % %.

Linear addres2538&3r 3 8y&n$é bank$é 20bit
addres9®3 9Z 4bit8&GE%0&*%.%:

Bank +O/ G®,E 64KB %>9Z9®&%:+l code
8WB8C9*29E&/G¢, % %:

77>
Bank V 39Z 4bit addressA 795 9E&/G®$E%/E

%\VGEoto$e GRIZ6bit addressA 295 IE&/IGRSE
J:WO™2 3 8Y&e% %:

"1)O3r , 90*{ .89Z$& 0000h ~ FFFFI8 9E9U% %:

79'

Code8WS8C8gatterrd3 loadG®$et$09U% %:



3 8y9ee program9— File menu9® Load hexa+O
9ESYG®,E8% %:,", 9E t$09— 3 8y9ae9RE :k
pattern9s/ & *2  loadG®*z$€9 3 8y&*% %

7& 5

Code8W8CI®:k&r A 793 pattern file*? save
G®$et$090% %:

9E t$09- 3 8y9ae,"9® patterr@s file *2 ™ '¢
3 8Y&s% %:

7:

Code8W8C9®:k&r A 795 E kG2 patterr9™*2
>39"R$é t$090% %:



9*2 # #

XDATA dump window XDATA , dataq 16 9 les; 0d%i2 ,Z «] ..VB6A 9
"t L Window , @/p C¢ cursor, bO* 11 C¢ . page, checksumv
? 0",
‘% [TH&u codedump window , jI"",
Window, gOp C¢ o0dx pageq od"",
Y, page 256byte; tTi E ,xx00h~xxFFhgq od"", .(xx page!N)
9
) 9 3
r.r9se$é emulation< GR ;g90 '¢+0 :r8IG® 6,
MCS51 9- code 8W8C R, >, V< *2 XDATA

data+O4n:kGY4n 9b5 % %:

4nk.s.£9— 98&GR$BZ@®8Arsor+O9Z@®52BU 6
An@®+A*{G®,E&+% %:

4n@® WU*&N,E 0% Z3 9*2  F252&n$&%AEnter
key +O$b*B705::r*2  4n:k9E &n 6 O9-3 9'*2
&"758<% %:

90*{98 @>3aG®*z ESC key+rO$Z+E,E&*% %:

8W8C8&VGE3r&16bit address busO V< 6 |,
64KB 9®8W8CI§ 9&G ¢, % %:

Bank$é 9E*BG2rG298 O/KG® 19ZG2,§:W9'*2
33p"0 .r3 90% %:. XDATA 8&%VGE3r$énear
address*539E 758%"bank.s539'*2 H«9(i&*% %:
Bank$é 20bit addres8®3 9Z 4bit 8& GE%0O&*%.%:

Bank +O/ G®,E 64KB %>9Z9®b6:+1 XDATA
8WS8C9*29E&/G¢,% %:

97>

Bank V 39Z 4bit addressA 795 9E&/G®$E%E
%VGgoto$eé G®IZ6bit addressA 795 IE&/G®SE
VW92 3 8y&% %:



99"

XDATA 8W8C8gatterr93 loadG®$Et$09U% %:

9E t$09- XDATA 8WS8C8&3 8y9a:9® E :k
patterm9s loadG®*z$€ 9 3 8y&*% %:

9& 5

XDATA 8WS8CO® :k&r A 795 pattern file *2
saveG®$et$090% %:

9E t$09- 3 8y9ae,"9® patterr@s file *2 ™ '¢

3 8§&+% %:

9:

XDATA 8WS8CO® < k& A Z93
pattern9*2 >39":R$é T$09U0% %:

E kG2



&.4! # #

IRAM dump window MCS51 A |
Z o ..VB6A 9 ‘7 "' Window,
page, checksumv ? 6",

IRAM , 00 ~ 7Fh! direct 2
IRAM , 80 ~ FFh! indirect  $2
Direct/ Indirect p > °Hu MCS51A ,

Window, gOp IRf E odxi

&)

r.r9se$é emulation< GR ;g90 '¢+0 r8IG® 6,
data+O4n:kG14n 9P5 % %:

4n:k.».69— 9&GR$BZ@®8AIrsor+O9Z@®52BU 6
4An@®+E{G®,E8+% %:

internal RAM
@/p C¢ cursor, bO* Il C¢ .°

,windowpd !uUs;
, window p &
device manual s1 d ,

IRAM v ty

, datag 16 9 les; 0d%7i2

od|",
u Y<Us;

od|",

%oe 9 ‘",

4n@® WU*&N,E 0% Z3 9*2  F252&n$&%AEnter
key +O$b*B705::r*2  4n:k9E &n 6 09-3 9'*2
&"758<% %:

90*{98 @>3aG®*z ESC key+rO$Z+E,E&*% %:

& 5

IRAM 8W8C9Kexa file*2 saveG®$&1$090% %:



4 # #

SFR dump window SFR(Special Function Register), dataq 16 9 les; od%iz |

Z o ..VB6A 9 7 "' _ Window, @/p C¢ cursor, bO* Il C¢ .°

page, checksumv ? 6",

SFR u IRAM , direct O p]| ; access; 2 ,80~FFhp bO"",

} SFR, u devicee, ,nd; IHe target device SFRp x manualv sl P
) D4

rr9ze$é emulation< GR ;g90 '¢+O :r8IG® 6, , .

data+O4n:kGT4n 9P5 % %: SFR8W8C£8&$ack pointer, Accumulat&- o9E
CPU V ,U*938 4nGRG®<7 95 '¢$é N hos
9v< G®%$é&egister& 9b<,",90.nl/0" timer8—
09E 33 h9E/ &n$é register& 9P5 % %:

Refresh+O 4nGRG®,5FR 9® # 8y95 156G®8B
1J8B;c% %:..

4n:k...69—- 9&GE$BZ@®8Arsor+O9Z@®52BU 6
An@®+A*{G®,E&+% %:

4n@® WUH&N,E 0% Z3 92 F252&n$e%/Enter
key +O$b*B705::r*2  4n:k9E &n 6 O9-3 9'*2
&"758<% %:
90*{9% @>34G®*ZESC keyrO$Z+E,E&+% %:
:7 5

SFR8W8CO9Kexa file*2 saveG®$ET$09U% %:



< > # #

Watch Global window C source level debuggindgp global69, ..v? Y ,9% 9 ‘= "',

}}, 69  Code, XDATA, IRAM, SFRYp bO &; 1H«| bOq siwf x f ,
debugging, U,yv b t* <t 7f, windowq ¢O"",

Map/Symbol filet load xi ‘iPf %n?| od|",

7))

Watch Global window p od 69q

| o
,9409® A:3r+O 4n:kG®*z$e line 9*2 9E&/
G¢% %:
Mouse9®80= button9s double clickG¢ % %:
Edit dialog boxV "IC "y% %: .
hos / G®6 “Modify” button 95 click G¢,% %:

; 45,

C ¢ Watch Global windowp 0dx 69 list
bo ¢ . 69q 6T o



< ' # #

Watch Local window C source level debuggingp Local69, ..v? Y ,9% 9 ‘" "

}}, 69  Code, XDATA, IRAM, SFRYp bO 8; 1H-«| bOq si%f
debugging, U,yv b t* <t 7f, windowq ¢O"",

Map/Symbol filet load xi ‘iPf %B?| od|",

,9409® A:3r+O 4n:kG®*z$8é line 9'*2 9E&/
G¢,% %:

Mouse9®80= button9s double clickG¢ % %:
Edit dialog boxV "IC "y% %: .
hos / G®6 “Modify” button 95 click G¢,% %:

36 *yS$SEY

Local / 4n$é code9®4nGR8&T)O debuggerV
HZ: C module 9® 9Z@®+Bb7>GR8MaE&/9"*2
| GE;c% %: . '1)O3r, r.r9a&V /4n+0O ?&V
(f$é r £EGYGS8E V8 5 % %:.

78)19® N, 8&3r /J%:52G’ delay(UINT uCnt)
G¥.4w 8& :k< GE 9p$é 9 Local/4n window
8&%$6 GE%OG¥4n9RVE+U9E window 3 %>8&
F252&n 6, GE%G¥4n9®cal/ 4n V  list &% %:

%:+ G¥4n*2 9E&/G®,E78)19® N, R
G¥%4n,U Rocal/ 4n list V $56&% %:

x f

09E



Textflev C 9 ‘f<  %o6", . File, edit U Ea",
Map/Symbol filet load xi ‘v Alp source progranp address2?| !l od|",
) Map/Symbol%2?| + Y , xA+ file, Al :linenumber* °Hf od{

) Map/Symbol%2?* x0* file pd line number9p addressz2?f 0od{

= >
= # # m

File # 9® 9E&/959ZG2 1$09U% %:

Map/Symbol file:k/J8-$& -5 VG® aGE%fle 9® Map/Symbol file9E load&n8 9b 6, source fiI@Qj)

line number"9% 3 8YG¢,% %: line numpg@Z@@mddressk/J \Y li252&v'¢ , 9E
address/O/U9S double click G®,E disassemble
window 9® display addressV GE%Qp< *2
9E&/&% %:



Disassemble window V 8J*z9b< 7 7®9S8
98&$e disassemble windowO open G2 %:9¢
GE%aY @R®*9E&/G ¢, % %:

=7 3 -

Map/Symbol file9E load&n8 9b 6, source file9®
line number9Z@®8&ddressk/JV F252&v ¢,
addres8—8F &r 8z+1 = 9®# 8y /O/U9S double
click G®,EGE%@ddress8& break V 3z:k (f$é

GE:r&% %:

Break V 3z:k&r line9—-0% 723 92 F252&+% %:

Emulation9E :k< & 3 C29®program counte8—
8F &n$é line 9—Eb)O3 9*2 F2528&% %..



