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Chapter 1 - Introduction to Topview Simulator
|

1.1 - Introduction

Topview Simulator gives an excellent simulation environment for the Industry’s
most popular 8 bit microcontroller family, MCS 51. It gives all the required facilities
to enable the system designers to start projects right from the scratch and finish
them with ease and confidence.

The following figure indicates the facilities available in the simulation environment
that give you required development power to handle your next real time embedded
system design applications.

Real Time Applications

On-Chip Peripherals

CcPU
Architecture

External Embedded
Building Blocks

Real Time Applications

Code Generation

Topview Simulator is the total solution giving many state of art features meeting
the needs of the designers possessing different levels of expertise. If you are a
beginner, then you can easily learn about 8031 based embedded solutions without
any hardware. If you are an experienced designer, you may find most of the required
facilities built in the simulator that enable you to complete your next project without
waiting for the target hardware.

The simulator is designed by the active feedback from the demanding designers
and when you use this in your next 8031 project, you are assured of definite

savings in time and increase in productivity.
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|

Introduction

The features of the simulator are briefly tabulated here.

Device Selection

A wide range of device selection, including generic 8031 devices and Atmel’s
AT89CXX series 8031 microcontrollers.

Program Editing

Powerful editing feature for generating your programs and the facility to call an
external assembler to process input programs.

ClearView GUI Environment

ClearView GUI facility gives all the internal architectural details in the strategically
placed windows. Information about the Program, Data Memory, Registers,
Peripherals, SFR Bits, Memory Bits are clearly presented in many windows to
make you understand the program flow very easily.

Program Execution

A variety of program execution options include Single Stroke full speed execution,
SingleStep, StepOver and BreakPoint execution modes give you total control over
the target program.

ClearView updates all the windows with the correct and latest data and it is a
convenient help during your debugging operations.

You may find how this Topview Simulator simplifies the most difficult operation of
the program development, debugging, into a most simple task.
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Introduction

Simulation Facilities

Powerful simulation facilities are incorporated for I/O lines, interrupt lines and the
clock sources meant for Timers/Counters.

Many external embedded building blocks can be simulated:

Range of Plain Point LED’s and Seven Segment LED Display options.
LCD modules in many configurations.

Momentary ON keys, Toggle Switches.

A variety of keypads upto 4 X 8 key matrix.

All modes of on-chip serial port communication facility.

I1IC components including RTC, EEPROMSs.

SPI Bus based EEPROM devices.

Code Generation Facilities

Powerful and versatile code generating facility enables you to generate the exact
and compact assembly code for many possible application oriented interfacing

options.

You can simply define your exact needs and get the target assembly code at a
press of button at anywhere in your program flow. The code gets embedded into

your application program automatically.

You are assured trouble free working of final code in the real time.

All modes of the serial port.

Interfacing 11C, SPI Bus devices.

Range of keypads.

Many LED/LCD interfacing possibilities.
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1.2 - System Requirements

The Topview Simulator operates in windows 95/98 environments. The required hard

disk space is about 5MB.

Computer with colour monitor, 800 X 600 pixel resolution setting is preferred
because contents of many windows are displayed in different colours for your

visual convenience.
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|

2.1 - Introduction

This chapter gives information on how to start Topview Simulator for your
applications and other relevant operations. In case, if you need more assitance in
using the simulator, check online help.

2.2 - Device Selection

Whenever the simulator is activated, an opening screen comes alive in the monitor
asking you to select the device, operating frequency and memory options as shown
here:

Select any one device from the combo box with the name Select Device. The
accompanied box displays the features of the selected device for your reference.
You can make sure that you selected a right microcontroller for the target

application.
Topyiew Simulator - Select Device |
Select Device: Device Features:

Compatible with FCS5-57 Products ;I
4k, Bytez of In-Spstem Reprogrammable Flazh Memaorn
- Endurance; 1,000 fite/Erase Cycles
Fully Static Operation:0HE to 24 HZ
O perating Freguency: Three-Lewvel program Mermory Lock
128 = 8-Bit Internal Rk
12000000 He 32 Programmable /0 Lines
Two 16-Bit Timers/Counters
Six Interupt Sources
Programmable Seral Channel
Lowe Power |dle and Power Down Modes

Ewternal bMemaorn Setting

Progran b emony |

D ata temony | =
K7 _>I_I
e |
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Device Selection

After the device selection, enter the operating frequency. This frequency value is
taken as the master reference for all the operations of the simulator. Enter a value
that is less than or equal to the maximum operating frequency as specified by the

device manufacturers. Otherwise you will get an error message.
The possible microcontroller selections are :

Generic 8031 microcontrollers:
8031, 8051, 8032, and 8052.

Atmel’s AT89CXX microcontrollers :
89C1051, 89C2051, 89C4051, 89C51, 89C52, 89C55, 89553, 89S8252.

Apart from this, there is a facility to simulate 8031 in single chip and expanded
configuration. Provision is there to set address range of both external Program
and Data Memories.

Now, set the amount of program memory you want by clicking over Program
Memory button under External Memory Setting.

When this button is activated, a dialog box appears as shown here :

Program Memory Setting |
—Selecton————— [~ Extemnal Program Memary Size
™ Internal Qnly (Ol 4 = 1B
™ External Orly 4K 32K
i+ Both 8K " ROK

Cancel |
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|

Device Selection

First select any one in the heading, Selection. Then choose amount of memory
and click OK button.

Similarly to set the amount of external data memory, click over Data Memory
button. This will open another dialog box :

D ata Memory Setting |
— Size
™ No Extemnal D ata Memary 16K
O vl 32K
ap B4k,
e

Cancel |

You can choose any option out of possible seven and click OK button.

Press OK bhutton to close the Select Device dialog box and the simulator will be
set according to the selected device. All the generic features like, internal program
memory size, clock speed will be assigned with the selected values. Also all the
peripheral functions of the device are enabled by default.

Now the simulator is ready to get into action.

Some settings and status are displayed in the status bar : Current Register Bank,
Current BreakPoint Status and the Total Machine cycles count.
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2.3 - Simulator Operations

Apart from above mentioned, simulator has plenty of operations :

File operations.

Memory operations.

Window operations.

Program Execution operations.

BreakPoint, SingleStep operations.

Activating Internal/External interfacing options.

You can know more information on these in the next chapters.
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|

3.1 - Introduction

Topview Simulator sports an extensive and user friendly GUI environment using
many windows to present the information in a more productive way. There are
shortcut ways to combine many operations in single steps to enable you implement

repeated tasks in less time.

The details are given in the subsequent chapters and now this chapter introduces
this GUI environment to you.

3.2 - Simulator Toolbar

Topview Simulator uses many user friendly windows to implement an effective
GUIl interface. When you activate this simulator, an opening screen prompts you
to select the target microcontroller.

Once you select the microcontroller, the dialog box disappears leaving behind a
blank screen with the Tool Bar and a Menu Bar.

For your convenience, the tool bar is given below and a short description on each
command buttons. The simulator gives you same explanation about each of these
buttons whenever you keep mouse cursor over that button.

P P P N o = B e ] o e e S i | | | %

This command loads the program from the disk into the program

: memory of the simulator. The file may be either in Hex or Binary
FRO1G |

format.

It is same as activating Load Program from the File menu.

m This button loads a text file into the Built-in Editor. This is same
TEXT as Load Text File from File menu.

FRONTLINE -
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Chapter 3 - Topview Simulator GUI Environment

Simulator Toolbar

This button saves the memory contents of the simulator in the
disk.

It is similar to Save Memory command of File menu.

Makes the computer remember the current windows position and

size for future reference.

This is equivalent to Save Setting of File menu.

This button saves the current editor contents to disk.

It is similar to Save Text File command from File menu.

Enables you to key in your program into the program memory of
the simulator using built-in single line assembler.

Itis same as activating Enter Program command of Memory menu.

By clicking this button, you can make the ClearView window

structure alive from the NormalView.

It is same as activating ClearView command from View menu.

This button switches the simulator window to Normal windows mode

from the ClearView Windows arrangement.

It is equivalent to activating NormalView in View menu.

This button opens the Register window or sets the Register window
as active if itis already opened in the background.

It is same as activating Register Window in View menu
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E

Simulator Toolbar

This opens the Program Window or sets the Program Window as
active, Ifitis hidden in the background.

It is equivalent to activating Program Window from the View

menu.

This button opens the SFR Window or makes the window active if

it is in the background.

It is same as clicking over SFR Bit Status Window from View

menu.

This button is responsible for making Memory Bit Status Window
active. If this window is not available in the background, a fresh

window will be opened.

It is same as activating the Memory Bit Status Window from

View menu.

This button opens the External Data Memory. If the window is
hidden at the background, it is brought to front again.

Itis equivalent to activating External Memory Window from View

menu.

This button is responsible to make the Internal Data Memory as

active.

You can use Internal Data Memory command from View menu

for doing this.
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E]

0

H

0T

&

EF
SET

EF
ExE

H|

STEF

STEF |
NUEFR

Simulator Toolbar

This button executes your program in full speed taking PC contents or
user defined address (already set) as the starting address.

You can activate this command by Go from Run menu.

Executes your program in full speed after getting the starting
address using a dialog box.

It is same as activating Goto from Run menu.

It enables you to define the BreakPoint.

It is equivalent to Setting from BreakPoint menu.

Executes your program in BreakPoint mode taking the PC contents
as starting address.

It is equivalent to Execution command of BreakPoint menu.

Executes your program in SingleStep mode taking PC contents

as starting address.

It is same as activating SingleStep command from the SingleStep

menu.

Executes the program in StepOver mode taking PC contents as

starting address.

It is also available by clicking StepOver command in SingleStep

menu.

Activate the SingleStep setting command.

It is same as Setting command of SingleStep menu.
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Simulator Toolbar

This is About command.

Same as Help menu’s About command.

Copies the selected text into the Clipboard.

I}E Cuts the selected text in the Editor.

Same as activating Copy command in Edit menu.

Pastes the text kept in the Clipboard into the Editor.

Equivalent to Paste in Edit menu.

Find command meant for the Text Editor.

Runs the external Assembler.

It is equivalent to activating Run Assembler from the Command

menu.

Closes all the opened windows in a single command.

Same as Close All of Window menu.

Stops the program execution.

STOF
—| Same as Stop Execution command from the Run menu.

Gives a Reset signal to simulator.

Same as Reset CPU command from Run menu.

ELECTRONICS
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3.3 - ClearView Window Structure

This is an optimized arrangement where windows are strategically placed in the
display. Total display area of the monitor is divided into 5 windows. Windows
meant for Program, Register, Internal Data Memory, External Data Memory and
SFR Bit Status are placed in the ClearView.

1 rprer s Lo i Comlated Garwam #0051

Fle Bewoy s Fas fesiPond Segeiep [eea Sgiedos  Hein

M_J_I—LJJHW =|0IC) =l IIIIJEIEJ_L:JJJ_M

L i, 1
k| 5 7 Wy Fuk F1 FF 1
La] i Ef RCRIL  IEE Fi EF i]
10ES B d& 1 CIFE i, Fl4 D74 Fi FF 1
iES I 1) O 3 FF i
05 ¥ Ly K1 ,rD EO 0D ad
0E Bl ¢ =1 00 1
0L DD ik, Rl Iz oo 1 ad
NEE T wiTL ik ] 7 11 1
T i i, 2 TR P 0013 ¥4 .1 PO If1a
1[4 - L1y T & Sl OFTR MED ATEO @ Lo | & 1
I HL Ml e UL = TE] :1
il ] & Y B &R = =T 0D
—mnm"__j_mum._g
1] 0 OoF an M o oa E00I 45 05 O0F FF FF &5 44 00 &d 0 FF FF FF FF FF FF
o 0 OfF OO W Op &0 oe 019 ¥F FF FF FF FF FF FF FF FF F¥ FF FF FF FF FF¥ FF
g O &0 D8 OO0 [ OF &0 OdF L 10349 FF LT A7 4F ¥ ES A1 FF FF FF ¥FF FF FF FF 7 TT
1 o #0 OfF OO0 [ oD 80 OB [0F 8% 17 T Ok O IF IF IF &F ¥ FE 31 O0 OF FF T
an Uy 40 ofF oo M Oop a0 on 041 #0 L0 FF FF FF FE FF FF FF FF FF EF FF FF T T
aH Li]| il M au E|ur LI )] U5 FE LD UD BRE DL 4% 11 U2 FF DL 59 42 g4 02 9§
1] L 0o a0 M 0L a ol = &4 10 FF EF EF FF FEF EF FF FF FF FF FF EF FF FF FE i
N ey Ml | Bessh § AT = B0 WTa

Size and position of the windows can’t be changed. Scrolling facility is available

wherever it is required.

This window structure can be activated or all these windows can also be viewed in

NormalView by clicking suitable tool buttons.

This ClearView gives you complete picture on the internal architecture in a single

screen when you debug your target program code.

FRONTLINE
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3.4 - NormalView Window Structure

In this arrangement, you can activate as many windows as required during
debugging process. All these windows are tiled in many ways.

You can activate NormalView window structure at any time at the press of a button.

3.5 - Register Window

Click Register Window in the View menu or click the relevant button of the
toolbar to open or activate this window.

This Register Window indicates all the available internal registers and their
contents. You can see the complete name of the register and you can edit the
contents by clicking over the register contents.

The cursor starts blinking wherever you click. You can modify the register contents
at that place. When you enter any data, the same will be automatically transferred
to that particular location.

Breclal Fumstion B=gist=r=i EFR=]

R i o (AT il
Prosras Codmtsyd Ll il
B FsgisveniB) [0]
Prooras Svatus Bord(PE) oL
Brach Foiatsx{SP) L
[sts Podnter [FTES e
Boxt DIPDY F
Part 10F13) FF
Powrk 2EPZY FF
Pawy 3(F3) FF
Istsrsapt Priopity Comieol RegisesydIF) =
Isrerrapt Endble Besgisvend IE) [0]

Tiear-Coumney Mods FegissriTHOD) (5]
Temar-Coumntsy Contiol Fesgisusn{TOOH |

- 4 | T
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as shown here:

Register Window

If you reduce the size of this Register Window, the window will reconfigure itself

FE

3] FE
P2 FF
Pl FE
IF L
IE i
TEFD 0
TCOH (0
TEQ B
TLO
TEL 0]
TLL (0
BCOR B
PCOR (0

eireral Purpose Fegisters

3.6 - Program

Window

You can open this window by clicking Program Window in the View menu. If the

window is in the background, it now becomes active and comes to the front.

This window disassembles the program memory contents as shown in the figure.
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Program Window

e Mwwy fee fn fesPan fhdeies Dew i Hep

et || | (e ) 2 NS =IO ) d )

= Fab
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LT 11 | RCALE DLl
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Bk 1 &l RCALE  D2ED

B0 T4 OC oy & 0
DE A0 01 BE v DETE. R11EB
EOI1L 11 Of ACAIL DLOD

LURE] Bz AT SETE Fl1.7
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17 TG ac Iz
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Addresses, Opcodes and Mnemonics are displayed in different colours for your

visual convenience.

Keeping this window active, you can enter your program line by line using built-in
Single line assembler. You can know more information on this in the chapter 10.

You can use mouse to do many useful tasks when you are in this program window.
Just right click your mouse anywhere in this window and you will get a pop up
window that gives a list of operations you can perform as shown:

Edit Inztuction

Enter Program
Esecute [BreakPoint]
Euxecute

Set Address

Set PC

Set BreakPoint
Femove BreakPoint
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Program Window

You can proceed with any of these commands by left clicking over the name of

the commands.

Edit Instruction
Enter Program
Execute (BreakPoint)
Execute

Set Address

Set PC

Set BreakPoint
Remove BreakPoint

3.6.1 - Edit Instruction

Using this command, you can edit the disassembled program you are viewing at
that time of mouse click in the program window.

As you know already, this program window displays the raw program in the
assembly language. Most of the time, you may use this window to read the target
program from the memory of the microcontroller.

But if you need to develop or key in your target program right from the scratch,
you have to use the single line assembler or the external assembler. You can
know more of this in the coming chapters.

So, this Edit Instruction is suitable for making small changes or editing only few
instructions in the program window.

You can change a 3 byte instruction into a 2 byte or 1 byte instructions. You can’t
change a 1 byte to 2/ 3 byte instructions for obvious reasons. When you change
a 3 byte instruction into 1 / 2 byte instructions the remaining locations are filled
with NOP (00H) instruction.
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Edit Instruction

You can also activate this Edit Instruction command by double clicking left mouse

button over the exact instruction in the window.

3.6.2 - Enter Program

Activating this command enables you to enter your target program using built-in

single line assembler.

Detailed information is available in the chapter 10.

3.6.3 - Execute BreakPoint

This command takes you to the BreakPoint execution. Details are available in

chapter 13.

3.6.4 - Execute

This command is for executing your target program in the microcontroller and you

can get the complete picture in chapter 13.

3.6.5 - Set Address

You can set the starting address of the program list in the program window. You
can also activate this command by double clicking left button of your mouse over
the address portion displayed in the window.

A dialog box comes up to get the starting address.
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3.6.6 - Set PC

By this command, you can set the PC with the address where you click the

mouse.

The initialization of the PC is indicated by the yellow highlight at that instruction.

3.6.7 - Set BreakPoint

You can set any instruction as the PC BreakPoint by this command.

You can get more information about this BreakPoint operations in the chapter 14.

3.6.8 - Remove BreakPoint

If you activate this command at any specific instruction, which is already set for
the PC BreakPoint, then that PC BreakPoint condition is removed from that

instruction.

3.6.9 - Clear Program Memory

This is another simple command to clear Program Memory area and the total
space is initialized with the data FFH.

You can activate this command by Memory - Program Memory - Clear.
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3.7 - Internal Data Memory Window

Activate this window by clicking Internal Data Memory Window from the View

menu.

This window displays the memory addresses and the contents. The data are
displayed in both Hex and ASCII formats. When you are using the ClearView, you
can see the contents of this window in either one of these formats. To change the
contents from one format to another, right click your mouse anywhere in the window
and select the suitable option from the pop up window.

You can also edit the contents in this window.
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3.8 - External Data Memory Window

To open the external data memory window or set external data memory window as

current active window, this command can be used.

To activate this command, click External Data Memory Window from View

menu.

When you click this command, the external data memory window gets opened or
becomes active if it is in the background. This window displays the contents of
the external memory along with the address. The data are displayed in both Hex
and ASCII formats.
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3.8.1 - Load Data Into Data Memory

This command is meant for loading a Hex or Binary file into Data Memory of the

simulator from the disk/hard disk.

Click File > Load Data to activate this command. Short cut key is Ctrl+D.

You should see a dialog box coming up asking you to select the target file.

Load Data File

Laoak in: I =3 Topvisw Simulatar j ﬁl

| Intexmi | LCDEBIT_TEST 4| Leddema

@ k.evboa™ @ Leddemnol E Leddernod

2| Keyboa™2 2| Leddema? 2] Leddiz™1

@ K.evboa™3 @ Leddemno3 @ Magnaila

2| Leddbi~1 2| Leddemad 2| new

@ Ledabi™ @ leddemo E program

<] [ i
File: name: || |ﬂ|
Files af type: IInteI Hesx Filez * Hex j Cancel |

Select the file and click Open button.

Another small window pops up indicating program loading using a progressive

display.
]|

Loading. ..

Loading fram: D% \Magna3l a.hes

At the end of this command execution, you can notice the summary of data loaded

into the memory.
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Load Data Into Data Memory
File Loading Details |

File Loaded Succesfully.

Loading Details:
0000H to OOFCH =

Pressing OK button completes this command execution.

When you select a Binary file, you need to key in the starting address in a dialog

window.

Address |

Enter the Starting address.

lm
] I Cancel |

Press OK button after entering the starting address. The status of this binary file
loading is indicated by another window.

Load Data |

@ File Loaded Successfully.

If the entered address exceeds the available data memory capacity, the error
condition is indicated.
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3.9 - SFR Bit Status Window

Activate this command, by clicking SFR Bit Status Window in View menu. You
can see this window comes into action indicating SFR contents in bit wise along

with their names.

You can also edit the contents in the window.
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3.10 - Memory Bit Status Window

In this window, the bit addressable Internal Data Memory (20H - 2FH) contents
are displayed in bit wise along with their bit addresses.

You can also change the content of any bit when this window is in active condition.
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Memory Bit Status Window
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So far you have been informed about the basic GUI environment of the Topview
Simulator. Apart from these, there is a facility to visualize all the internal peripherals
of the selected microcontroller in the suitable windows.

You can also simulate external embedded building blocks meant for LEDs, LCD,
serial buses like IIC, SPI, keyboard, RTC and EEPROMSs.

You know more of these internal and external modules in the next chapters.

3.11 - Load and Save Screen Setting

You can save status of windows (opened or closed) and the location of the same
for your future reference. This information is stored as a file with .SST extension.

To save the current window status, click File > Save Screen Setting. If you
need to name this file, use Save as Screen Setting command.

When you want to load a previous file, click File > Load Screen Setting and
select the file in the dialog window. Or press the shortcut key : Ctrl+L.
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4.1 - Introduction

This Chapter gives more information about the simulation facilities available for all
the peripherals of the 8031 microcontroller. All I/O port lines, Timers/Counters,
serial communication port of the controller are simulated in all the possible ways.
Similarly SPI port and the internal EEPROM of the device AT8958252 and SPI
port of AT89S53 are simulated.

All these simulation facilities are complete in all respects and you can use all the
facilities of all the peripherals in your applications without any restriction.

4.2 - I/0 Window

There are two 1/O windows available for your applications. If you select any of the
20 pin controllers, you may get a smaller window with less I/O lines. But you can
get all the features including the Analog Comparator (available in AT89C1051).
You can also watch the analog comparator output at the corresponding output
pin.

A much bigger I/O window is available for the 40 pin devices. This window comes
with all the 4 ports of 1/0 lines with facility to simulate timers/counters at the
respective I/O pins. Interrupt conditions can be simulated at your will at any time.

During program execution, you can make this I/0 window active and using your
mouse, you can simulate any I/O condition and watch for the expected results at
the relevant 1/0O pins.

Activate this I/O window by clicking I/O Window from the View menu.

Depends upon the device selection, right I/O window comes up in the monitor for
your usage.
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1/0 Window

O izt iligt prst Lirse Al =

All 1/0O pins have three options: Level 0, Level 1, and NO CONNECTION. You can
leave any I/O pin open as you do in real time. Depending upon your output selection,
all output conditions are promptly indicated in the window. If you leave any I/O pinin
NC, then corresponding input represents the output latch level.
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1/0 Window

You can notice the availability of special functions at T2EX(P1.1), TO(P3.4),
T1(P3.5), T2(P1.0), few selected 1/0O functions like Timer/Clock Inputs, interrupt
lines INTO(P3.2), INT1(P3.3) at their respective I/O pins. The drop list at these
pins give these special functions. So, you can manipulate different 1/O conditions,
Timers/Clocks, Interrupt options in this I/O window.

4.3 - Serial Port Window

You can enable this serial port window by clicking Serial Port Window from the
View menu. The serial port window gets opened or becomes active if it is hidden
in the background.

Bi Serial Port

—Simulated Controller———— —
SEUF{Txr): SEUF(Rxr):

— 4 [ =

I-] ]

—Simulated Host

SEUF(Tzr) : SEUF(Fr):

|nn |c|n

Setting | "TBE‘—

= [ =l
Send |

|F:i. le Tran=mis=ion

Total Bytes . 0

Bytez Transmitted: 0

L |
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Serial Port Window

You can also notice the presence of a simulated host in the serial port window.
This one is an useful facility to check proper working of your serial port in the
external environment. This simulated host may function as external computer’s
serial port or act as a serial port of another 8031 microcontroller in a multiprocessor
communication mode.

Senalpornt Transfer Mode Setting |

— Transfer

" Manual Byte & From File

— File Transfer

Filername:
D:AtmelTopyiew Simulatort.S erialPort TestFile. dat

Browsze |

Cancel |

There is a provision to send and receive test data between the microcontroller and
this simulated host. Either you can manually key in test data byte by byte or
send the same from a file kept in your hard disk.

For your convenience, separate buffers of 255 bytes are maintained for both
transmitter and the receiver. These buffers keep 255 bytes last transmitted and
received.

Also keep in mind that this external host serial port also operates at the same
baud rate of controller’s serial port. So it saves you from worrying about defining
characteristics of the external serial port.
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4.4 - Serial Peripheral Interface Window

This window is meant for studying or interfacing SPI port facility available in the

devices, AT89S8252 and AT89S53. Just like serial port, here also you can use an

external SPI port as a master to initialize communication with the target controller’s
SPI port.

You can start this facility by clicking, Serial Peripheral Interface Window from

the View menu.

Now you should see this window coming into action.

—Slave

SFDR(Tr ) :

SFDRE(ERr):

= =
[ [

SFDR(Tr ) :

—Ma=ter — External

SFDRE(ERr):

|nn

Send |

|nn

You can observe the external SPI configured as a master. You can key in the test

data in the SPI's transmitter and observe the same coming into controller’s receive

buffer. Just enter your data in the blank space and press the send button.

Last 255 bytes transmitted or received at the controller’'s SPI port are available

for your verification.
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4.5 - On-Chip EEPROM Window

An internal EEPROM of capacity 2KB is available in the microcontroller,
AT 89S8252. You can simulate this memory space and define the memory contents.
You can make your target program read from or write into this EEPROM and you
can observe those changes in the respective locations in this EEPROM window.

Activate this window by clicking, On-Chip EEPROM Window from the View menu.

You should see this window coming into view indicating contents of the memory

space.
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The contents of this memory area are displayed along with the address. The data
are displayed in both Hex and ASCII format.

Just like other memory, you can also edit the contents of this EEPROM space.
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5.1 - Introduction

Topview Simulator comes with facility to simulate a variety of external embedded
building blocks apart from the microcontroller and its on-chip peripherals. As a
result, you can start and complete your total applications in the software. So,
simulating these external embedded building blocks will save good amount of
your project development time.

You have facility to simulate IIC standard EEPROM, SPI bus EEPROM, IIC bus
RTC, Point LEDs, Seven Segment LED Displays, or a range of keypads upto 4 X
8 matrix and LCD modules. So, without waiting for the target hardware, you can

finish your project using Topview Simulator.

5.2 - Activating Building Blocks

Embedding these building blocks in your target design is very simple and you
need not do anything specific for this.

Just complete your design as if you are using external building blocks like switches,
LEDs, LCD modules, etc.

Also complete the initialization for all the selected blocks. This initialization can
be done in a graphical environment. And keep all the windows of the predefined

modules open.

Then execute your target program in the simulator. Now you can see all the
selected embedded building blocks spring into action and you can see the working

of your target application in the simulator itself!

Topview Simulator Software User Guide



Chapter 5 - External Embedded Building Blocks
|

5.3-1IC Devices

Topview simulates most common |IC devices, RTC from Philips, PCF8583 and
the Atmel's EEPROM devices, AT24C01, AT24C02, AT24C04, AT24C08, AT24C16.

To start initialization, select File & External Module Setting = |IC Bus.

Now you should see the following dialog box.

IIC Bus Setting ]|

¥ Enable Bus

Control Line; Part Line: Summary:
SCL hd Fa.0 hd SCL-P30
I J SDa - P30

RTLC Setting

EEPROM Setting Cancel |

First, check the Enable Bus to activate IIC bus. Then select the port lines for the
IIC bus signals, SCL and SDA. You can notice other two buttons, RTC Setting
and EEPROM Setting to start configuring both RTC and EEPROM devices.

When you click RTC Setting, you get a dialog box in the screen prompting you to
configure the RTC device.
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IIC Devices

IIC RTC Setting ]|

¥ Connect Device ta Bug
Al
P

¥ Use System RTC Time

k. I Cancel

Now click the box Connect Device to Bus to include this device in the IIC bus.

Then set the address line A0 to either as 0 or 1 level. You can even select the PC
system clock as RTC reference. It may help you in getting the RTC with current
time indicating facility.

Press OK button to include the selected IIC device into the design.

When you need to have IIC based EEPROM, click EEPROM Setting in the first
dialog box, IIC Bus Setting.

You should be greeted with another dialog box as shown here:

IIC EEPAROME Setting

¥ iCcnnect Device 1o Bus Sebect Device:
|:-r:4|:',|1 ~r|
Select Acdiess Levels
Al &1 A
=0 = il
1 1 LN |
™ ‘Wisle Fiolsct

] coce |
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IIC Devices

You need to include this IIC EEPROM device into the bus by enabling the Connect

Device to Bus check box.

Then select any one of the five possible EEPROM devices from the right side drop

list box.

Also select the addressing for the lines A0, A1 and A2. Press OK button to
complete initialization of the selected EEPROM devices.

If you want to protect the memory device against unwanted writing, activate the

Write Protection option in the window.

5.4 - SPI Devices

Topview also simulates SPI bus based EEPROM memory devices from the Atmel
range, AT25C010, AT25C020 and AT25C040. These devices can also be configured
for either 3 wire or 4 wire interfacing.

Activate this command by this sequence : File >External Modules SPI Bus.

As usual, you get a dialog box at the center of the screen to start initialization.

Bz Selechion
¥ Enabie 5P Bus & Iwie © dwie
Conhiol Lirs Poost Lirwer Sianenaly;
5CK - [Fon =] SCK -POD
50851 - PO
| 0k I
EEFAOM Selting |
Cancal |
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SPI Devices

First enable SPI bus by clicking Enable SPI Bus check box.

Then decide whether you need 3 wire or 4 wire interfacing option.
Allot port lines for the SPI control lines, SCK, SO and SI.

Press EEPROM Setting button to proceed with device configuration.

SPl EEPROM Setting

¥ Connect Device to Bus ¥ wirite Pratection

Select Device: Select Chip Enable Line:

I.&TZEEEHEI 'I IF":'-2 'I
Cancel |

In this new dialog box, you need to check Connect Device to Bus box to include

the EEPROM memory device into the bus.

Select the required device in the drop list, Select Device

Then allot the port line to chip select line of the EEPROM device.
There is an option to include write protection for the device simulation.

Press OK button to complete the device configuration meant for simulating device

in your target design.
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5.5-LED Modules

You can get a variety of options covering all the possibilities when using these
LED modules. You can interface point LEDs, Seven segment displays, both
multiplexed and non-multiplexed displays, choice of inputs like BCD or seven
segment data and even colour of displays.

You can just embed these display modules within the target design and activate
this LED module window to see the working of these modules with few mouse
clicks.

In total, you can get a maximum of 32 point LEDs or 16 digits of seven segment
displays. Just initialize these display modules in the given window to interface
them with the selected microcontroller.

To start initialization, select File » External Module Setting & LED.

Now you should see a dialog box comes into action to receive your configuration

data.
~LED
ek Poat Linwss Aitiesting Levak LED Cinder
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5.5.1 - Point LEDs

A maximum of 32 green or red coloured round shape point LEDs are simulated
assuming all the port lines are available for these point LEDs.

Now you can set the port lines meant for the LEDs, activation level and the colour
of the LEDs.

Just click in the respective check boxes to connect the point LEDs at the selected
port lines.

Then select the required activation level, either 1 or O level for those LEDs.

Last choice is the colour of these point LEDs. Note that only a single colour,
either red or green is available for all the defined LEDs.

Soin three simple steps, you can configure your target point LEDs at the respective
port lines at right signal levels.

5.5.2 - Seven Segment LED Displays
In the seven segment LED displays, following options are available :

Non multiplexed displays with BCD input.

Non multiplexed displays with 7 segment input.

Multiplexed BCD input displays with internal multiplexer.
Multiplexed Seven Segment input displays with internal multiplexer.
Multiplexed BCD input displays with external multiplexer.
Multiplexed Seven Segment input displays with external multiplexer.

In this, it is assumed that you simulate the internal multiplexer using program
and the port lines. When you simulate the multiplexer in software, you can get
more number of displays.

FROMITLING

Topview Simulator Software User Guide




Chapter 5 - External Embedded Building Blocks
|

Seven Segment LED Displays
You can also use an external multiplexer for this purpose.
Now let us start configuring these seven segment displays. First, select the display
interface type: Multiplexed or Non Multiplexed one. You check the correct box in

the interface selection area.

When the multiplexed display is required, you can select the multiplexer in drop
list of Select Multiplexer. Available options are : 2 to 4; 3 to 8 and 4 to 16.

Then select the colour of the display, red or green and the display type, common
anode or common cathode.

Also decide upon type of data input meant for the displays: 7 Segment or BCD.

You need to configure port lines in correct way to get these multiplexed display
pattern.

To proceed with this setting, click the button Selection of Port Lines and
Number of Digits.

Now another window pops up to enable you to complete this initialization task.

LED Wodige - Porl Line Sebection

M. of Digils: Cinitscd Liree: Pt Lire: Surnmang
|_1-| Diiget1 & - FOLO - Digitli & = FO.0 -
| = - Digitl B - F0.1
Digitl C - PD. 2
Digitl O - PD.3
Digitl dp = PO 4
DigitZ & - PD.5
Digit2 B - PD. &
Digit2 C = FD.7
Digictz O - P1.3
Digit2 dp — P1. 4 ﬂ

|
i
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Seven Segment LED Displays

Select the number of digits and then go ahead with defining the port lines meant
for this display configuration. You can verify this configuration data in the summary

box at the right side.

After completing all the initialization press the OK button to embed this Seven
Segment LED module into your design. When you keep the LED module window
in active state, you should see the displays working as per your design

requirements during simulation.

5.6 - Keyboard Modules

Keyboard modules can be used to define, simulate, interface Momentary keys,

Toggle switches and Matrix keyboards.
Following are possible in the keyboard module:

A maximum of 32 momentary keys can be connected to the ports. You can
even select the activation state for the key closure either as an 1 or 0 level.

A maximum of 32 Toggle switches.
Three types of keypads are possible.

3 X 4 matrix keypad - 12 keys.
4 X 4 matrix keypad - 16 keys.
8 X 4 matrix keypad - 32 keys.

As you can understand, embedding these keys, switches, keypads depends upon

the available port lines in your target design.

To start this configuration, select File 2External Module Setting 2 Keyboard.
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Keyboard Modules

You can see a dialog window comes up at the screen to enable you to proceed

further.
Keyboard Module Setting |
— K.evz - Momentan type
— Select Part Lines —Activating Levels
FER 4 I210 FER4 I 210
Poto T Pt T
Fot1 T Fat1 T
Fat2 T Fat2 -
Pat2 T Pot2 -
Check the checkbox to Connect Check the checkbox to activate the
a Momentary Switch Switch at 1" level
—keys - Toggle Type — b atrix KeyPad
—Select Port Lines Select Kevpad Tope
FEH 43I 210
Part 0 FFFFFFFF v 423 C4%E
Fart 1
Pot2 [T T T £ 4x4 £ None
Ptz -
Check the checkbos to Connect Part Line Selection
a Toaggle Switch
k.ey Mame Setting
Cancel |

To get the momentary keys interfaced with any specific port lines, check the
corresponding boxes. Also define the activation level at the right side.

Similarly you can initialize the required toggle switches at the required port lines.

When the keypad is required, select the right key matrix and then press button,
Port line Selection.

This leads to another configuration window in which you need to set the port lines
to the key matrix.
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Keyboard Modules
Select the proper key matrix control lines and set them to the port lines as per
your design requirement. Once it is done, press the OK button to complete the

keypad initialization.

Another interesting and useful feature is the availability of naming facility for the

individual keys of the keypad.

To get into this facility, press Key Name Setting button in the main window.

Here also you are presented with another dialog window. In the window, select the
key and define the required name in the opposite side.

Once the naming ceremony is over, then press OK button to complete the task.

5.7-LCD Module

Topview Simulator supports popular Dot matrix LCD modules and by few mouse

clicks you can embed them into your target design.

The following LCD modules are supported:

1Line X 16 Characters.
2 Lines X 16 Characters.
4 Lines X 16 Characters.
4 Lines X 20 Characters.

You can interface any of these modules with the microcontroller either in 8 bit or
in 4 bit bus.

To complete the picture, you are given the facility to enable the back light LED of
the LCD Module.

So, you can completely simulate the required LCD module in your target design.
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LCD Module

To start, click, File 2 External Module Setting - LCD.

You are greeted with a dialog box as shown:

LCD Module Setting |
2.5 LEDs Data Bus Width
|1 Line # 16Characters j
+ 3 Bitz
4 Bitz
¥ Back Light

Part Line Selection |

Cancel |

First select the LCD type from the drop list.

Then finalize the bus width you have planned to use for interfacing LCD with the

microcontroller.
If it is required, enable the back light LED by checking Back Light box.
Now you have to define the port lines to connect with the LCD module.

Press the button, Port Line Selection to do this. Initialize the port lines in the

new dialog box that springs into screen.
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LCD Module - Port Line Selection

Contral Line;

RS 7

LCD Module
]

Fort Line: Summary:
P1.0 b R - P1.0 N
I J BT — P1.1 —

E - P1.2

Do — PO.OD

b1 - P0O.1

D2 - PO.2

D3 - P0O.3

D4 — PO.4 —

Dt - PO.5

De - PO0.g LI

Cancel |

First select the LCD control line from the left side drop list and select the suitable

port line at the right side.

The Summary box indicates the summary of your port line initialization at the

right side.

Press OK button to complete the port initialization. Also press OK button in the

LCD module setting window to complete LCD interfacing task.

5.8 - Activating External Embedded Modules

After initializing external modules, you need to keep required modules active to

visualize the working in your target design. You can notice all the changes

happening in these modules.
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5.8.1 - LED Window

In this window, you can see the point LEDs and the seven segment displays in

action.

@ O € O @ O @ O

P2.0 P2.1 P2.2 P2.3 P2.4 P2.5 P2.6 P2.7

Digitl Digit2 Digit3 Digit

To activate this window, click View = External Modules = LED.

When you click on this command, the LED window gets activated and starts
showing working of LEDs and Seven segment displays in your target application.

5.8.2-LCD Window

Click View = External Modules = LCD.

Now you should see the LCD window coming to the front and starts showing the
working of the defined LCD module in your application.

P A
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5.8.3 - Keyboard Window

To get your defined keyboard working, click View - External Modules 2>

Keyboard.

Now you can get the keyboard in the monitor enabling you to carry out simulation

task. Also you should see the keys with the names you allotted during initialization.

~Keys - Momemtary Type ——

P0.0 | P01

~Keys - Toggle Type

F'1.I]=I]| F'1.1=I]|

~Matrix Keypad 4 X 4

0 1 2 3

4 b G 7

8 q MNext Back
Esc Set Funl Fun2
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5.8.4-1IC RTC Window
Click View > External Modules 2 IIC &> RTC.
Now the IIC RTC function is ready for the simulation. This window displays the

Real Time Clock and 256 Data bytes of RAM. These data bytes are displayed in
both Hex and ASCII format.

O 7 'wiis Sasial ATE smill 296 Dplna LA

5.8.5-1IC EEPROM Window

Similarly you can simulate the 1IC bus based EEPROM. To activate this, press
View > External Modules < 1IC - EEPROM.

This window can simulate any of the following : AT24C01, AT24C02, AT24C04,
AT24C08, AT24C16. If the write protection is enabled, the contents are displayed
in green colour otherwise they are in black colour.

O 7 'wiis Secial EEPROE - AT240I01

o B0 OF 00 [ 00 B0 OB A0

I
0 [ O @0 D@ Q0 [ O ©0 DF A0 [ OO EO0 O
I
:

or oo 10 D 00 0 10

a0 [ 0r 0o i]i]
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5.8.6 - SPI EEPROM Window

Windows meant for SPI bus based EEPROM devices, AT25C010, AT25C020 and
AT25C040 can be simulated by activating the command, View - External
Modules = SPI & EEPROM.

Now the SPI EEPROM window gets opened or becomes active if it is already in
opened state.

B 51 EEFROM - AT2S0m0
1

You can notice the display of contents the EEPROM devices in both Hex and
ASCII formats.

If the write protection is enabled, the contents will be displayed in green colour
otherwise they are displayed in black colour.
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5.9 - Load and Save Module Setting

You can keep the record of various module setting information like port line
allocation, peripheral initialization, external module configuration in a file. The file

has .MST extension.

You can save all the module setting information by clicking File 2 Save Module
Setting. You have to select a file name or generate a new file in the dialog box

that comes up for this purpose.

Load Module Settings EHE

Look jr: I ﬁ by D ocuments j ﬁl

1 vizual Studio Projectsz

Fil= name: | Open

Filez of type: IM::u:IuIe Setting Files * MST j Cancel |

v

If you already have a reference file in the disk, you can load that into simulator
by using the File » Load Module Setting
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6.1 - Introduction

This is one of the most useful and most desired facility required by all system
designers. This is a foolproof feature to generate required code snippets in the
assembly language of 8031 microcontroller. The whole task becomes very easy
and simple just using the mouse and even if you are not an experienced designer,
you can get the required code to embed many building blocks.

Code generation facility is available for the microcontroller’s on-chip serial port
and a range of external embedded building blocks.

Apart from easy and effective way of getting the code, you are assured of very
compact and tight program code meant for these building blocks. And you can
use this code in any place of your program flow without any additional effort.

6.2 - Internal Peripheral Functions

Topview Simulator sports the required code generating facility to use the on-chip
serial communication port in all possible modes.

When generating code for the external embedded building blocks, other on-chip
peripherals like 1/0O ports, Timers/Counters are automatically considered (in
implementing these building blocks).

Getting the required target code is very simple. Just keep the program editor in
open and keep the cursor at the right place in your program flow.

Then activate the relevant code generation dialog box and define your exact

requirements.

Press Generate Code button to get the target application assembly code at the
cursor defined place.
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6.2.1 - Serial Port
You can get the required routines meant for serial port communication.

Initializing serial port.
Transmitting data using serial port.
Receiving data at the serial port.

You can use this serial port in all possible modes. Also you can employ either
Timer 1 or Timer 2 for generating different baud rates.

To start code generation facility, first either open an existing program file or create
a new program text file by clicking File > Load Text File.

Place your mouse cursor in the program text editor where you want to insert the

generated assembly program code.

Select and Click Code Generation = Internal Modules = Serial Port.

When this command is activated, you can notice the presence of a dialog box

enabling you to define your requirements.

Internal Module Code Generation - Senal Port
— Select Routines Senalport Mode——————————— B audrate Generatar Using —
o - r
¥ | Initialization bdode 0 Mode 2 & Timer 1
Iv | Transmit " Mode 1 * tods 3
T

¥ Feceive [~ 5M2 Tt 2
—SmMOD Baud rate

[l || 00 2400 ) SR 920

(G 300 1200 4300 [ ) SR
—Mode Descriphion:-

Mode 3 - 3-Bit UART : Baudrate will be wariable(S et by Timer).

Cancel |
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Serial Port

This window gives all possible choices available for the serial port communications.

Just click and select the required options and press Generate Code button to
get the required program code.

As you can observe here, the available baud rates are automatically adjusted
depending upon the mode selection, Timerl/Timer2 selection and the SMOD and
SM2 bits.

You are also presented with mode description facility to aid you in selecting right
choice of mode.

Now click Generate Code button to generate the required routine at the cursor
defined location.

6.3 - External Embedded Building Blocks

The simulator generates the required code for a variety of external embedded
building blocks covering a wide range of applications.

LED Display functions.
LCD Module Selection.
Keyboard Interfacing.
IIC Bus.

SPI Bus.

All these external modules can be interfaced with any 1/O line of the microcontroller
as you do in real design. There is absolutely no restriction in using these modules
with any I/O line of the controller.
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6.3.1-LED Display Functions

For interfacing external LED displays, many functions are available:

Initialization.
Message Display.
1 Digit Display.

2 Digits Display.
4 Digits Display.

As usual, activate program text editor and place the mouse cursor at the exact
location where LED display function is required.

Select Code Generation - External Module - LED - 7 Segment Display.

When you execute this command, a dialog box appears on the screen to prompt

you to define your selection.

Code Genseatson - Seven Segment Dizplay Aoulines

Surmimany
~ Saleci Roulnes
Iniuptiu:ﬂ : gultip\l?:lrd -
i - ultiplexsr: Interns
[+ Initafization Satiing | i Lewml : O
/ Ingpiat . Seven Segment Data
_ _ P ; Commce Ancdm
F Memage Diply ¥ 2 Dights Display
trol Lines gﬁra Linms
i - - P mm=nt & .
I e awent b PO 1 5
"Eﬂ.iu
[T Use Saves Satting 5 in Simlstion
Iniefscs Selaction Diipilaey Tops Dk et Selection
™ Mo biuliphesesd i Conrmbe Ao ¥ 7 Sagrent
¥ Mubipleesd ™ Commor Cathode " BLD
lydhipiecssy Diptone
O I : Clock Fregercy
[T Esbmirisl Hudtipless L N 24000000 He
Zonberst M 0
[Ftad ] | T W
! Budolent o Tl
[eerersis Code Cancel |
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LED Display Functions

Carefully select the required display function by checking various options.

There is another provision made available in the dialog box to use the same setting
as you have already defined in the simulator.

Then click the button, Selection of Port Lines and Number of Digits to configure
the controller’s 1/O lines for the selected display operation.

Now another dialog box opens up to enable you to complete this configuration.

This window also provides a summary box to give you the complete initialization
information.

LED Modighe - Porl Line Selection

Mo of Degils: Coniedl Line: Poort Lire: Summany
| 2 = |Geovent = [F01 x| [Segement

=}
o+
o o=

Digit 1 Select
Digit Z Select

333333333

__Corcd |

Once you complete this task, press OK button to proceed further.

After selecting all the required display functions, press Setting button to start
setting task.

Now you should get a window giving you all the options that you need to consider
for the display functions.
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LED Display Functions

Code Generation - Internal Multiplexed ¥ Segment Input |

— Select Timer for Penodic [nterupt Generation

 Timer 0 ™ Timner 1 = Timer 2

— Memaon Uzage

Internal Starting kemon Address for Boutine Use: Idd

Internal Memorn Area uzed : 40H ta 43H

Cancel |

In this window you can select any of the three available timers and also the memory

location where temporary data will be kept.

Press OK to finish this setting.

When you return to the parent window, press Generate Code button to generate

the program code at the defined place.

6.3.2 - LCD Module Selection

Topview supports all possible LCD interfacing options and you can exactly define

your requirements. Following choices are available:

Display Module Types
1Line X 16 Characters.
2 Lines X 16 Characters.
4 Lines X 16 Characters.
4 Lines X 20 Characters.

FRONTLINE
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LCD Module Selection

Available Routines for LCM
Initialization
Message Display.
Character Display.
2 Digits Display.
4 Digits Display.
Clear Display.
Locate Cursor.
Cursor On/Off.
Display On/Off.
Read one Byte form DD RAM.

Now, to start code generation for LCD modules, place the cursor in program text
editor at the exact location.

Select Code Generation = External Modules = LCD.

Code: Gersaatson - LCD A eoutines

Samirany
R LEh 1 I:!.:I'u:- ¥ 16 Characters -
) i P | Interface : 8 Bits
Contral Linss EEH Lines
' Mesage Deplay
=R BO.1
) E PO, 2
¥ Chasacter Displey ool FL. O
ol Fl.1l
¥ 2Digs Dispiay 2 F1.2 =
[ 4 Dighs Disply Tt
[T Uss Sare Selting a2 in Semdsion
I+ Cleat Dinplay Selewt LED B ata Hus wiclh
¥ Lot Cuesc || rl-'.':'ﬁ-ll-irl-ll-l-j = @ Bis
¥ Cuasor CnAdft ol
¥ Dizplap On/TiF Clock, Faquancy
([ Fiost Linwe Swleciion | (24000000 Hz
¥ Riad Dre Bt From DD RAH
_ SoeoM | Gawsiala Code Cocel |
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LCD Module Selection

A dialog box comes up to get your selection. You can also include all these
routines by pressing Select All button.

You can press Setting button to define other display functions.

You are presented with dialog box in which you can select other secondary display
functions.

LCD Code Generation - Initialization

— Options
¥ Clear Entire Display Curzor Mowve Direction Dizplay Shift——
™ Decrement & Mo Shift
= ..
¥ Return Cursor to Home Position & Increment ki
Digplay OnAOfF Curzor On0F Curzor Type
& Off ) Ot  Nomal
* On * On & Blinking
Set Default Values

Cancel

You can even set default values by pressing the button Set Default Values.
The default values are:

In Options Frame, Selects Clear Entire Display,
Return Cursor to Home Position.

In Cursor Move Direction - Increment,

Display Shift: No Shift,
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LCD Module Selection

Display On/Off : On,
Cursor On/Off : On and Cursor Type : Blinking.

Then you can click OK button to return to main code generation window.

In this main window you have the option to use simulator settings as your
initialization. For this click Use Same Setting as in Simulation.

Now you need to select the display type from the drop list and also the nature of
data bus width. You can also select port lines to interface with the selected display

type.

Press Port Line Selection button in the main window.

LCD Module - Port Line Selection |
Contral Line; Port Line: Surmmary:
RS - F1.0 - RS - F1.0 “
I J BE-W — P1.1 '
E - P1.2
Do — PO.O
01 - F0O.1
D2 - P0O.2
D3 - P0O.3
D4 — P0O.4 o
DE - PO.5S
Dt — PO.g6 ;l
Cancel |

In this window select the required port lines from the drop list and you can verify
your selection in the accompanied summary space.

Click OK to return to the main window.

Now press Generate Code to get the new assembly code meant for the required
LCD functions.
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6.3.3 - Keyboard Interfacing

You can generate the required assembly code to read the pressed key of matrix
key pad. You can define following key matrices.

12 keys arranged in 4 X 3 matrix
16 keys arranged in 4 X 4 matrix
32 keys arranged in 4 X 8 matrix

You can also define the port lines that can be used to interface this matrix keypad.

You can even define the memory location where you want to get the value of the
pressed key.

As usual, keep your mouse cursor at the required place in the program editor
where you want to get the target assembly code. Select Code Generation -2
External Modules = Matrix Keyboard.

Now you should see a dialog window comes up to get your inputs.

Code Generation - Keyboard Routines |

r Select Routines AL
TYPE @ 4X3 Matriz 2]
v Read
Control Lines Port Lines
Internal Data Memory .-'-‘u:lu:lress:|3|3 Rowl Fo.0
[Ore Location] Row?2 FO.1
Row3 FO.2
Rowd FO.3
- Columnl PO .4
=i Column? P05
[~ Use Same Setting as in Simulation Column3 FO.&
Select Keypad Tupe
[ i 48
[
| Puart Line Selection I

Generate Code | Cancel |
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Keyboard Interfacing

When you check the box, Use Same Setting as in Simulation, key matrix
defined already during simulation will be retained as such. If you want to redefine
a new key matrix, leave this box unchecked.

Select the required key matrix and press Port line Selection to define the port
I/0 lines for that keyboard.

You can see another dialog box pops up to get your port configuration meant for
that key matrix.

Matrix Keypad - Port Line Selection |
Contral Line; Port Line: Surmmary:
IEdumnE 'I POE - Rawl -FO0O -
I J Row2 -P01 _I
Rowd -PO02
Rowd -PO3
Columnl - PO.4
Colurmng - POA
Columna - PO

Cancel |

Select the port lines and click OK button. Now you return to the main window and
you need to press Generate Code button to get the required and optimized
assembly code to read the pressed key of that key matrix.
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6.3.4-11C Bus

You can generate assembly code meant for reading from 1IC device and writing to
IIC device. The IIC may be a RTC or an EEPROM.

Keep the mouse cursor in the program text editor at the correct place and select
Code Generation - External Modules - |IC Bus.

Code Genssabson - [IC Aoubines

Sumimany.
~ Seleci A
Desice BCF 2CQ3 ;l
RTE EEFROM A0 -0
EEFRON Setting
' At ¥ Raad Davica : AT 28C01
AD =D
= e ¥ e Al - 0
Az -0
|
~ hefting
™ Ules Sama Sating ar i Srmulation EEFFM
. L Pt Lirre: Sl Desage; [ AT 24000 =
K1) - F1 s
E 1 | =l Gebsct Addrens Levek
B Az Al Aan
&0 = = 0 =
o - 1 1 1
G [ e

You can generate relevant code meant for following devices:

IC RTC, PCF 8583

IIC EEPROM :  AT24CO01
AT24C02
AT24C04
AT24C08
AT24C16

Check suitable boxes and press Generate Code button to get the assembly

code at the required place.
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6.3.5-SPIBus

Here you can generate assembly routines to read SPI bus EEPROM device and

also to write into same device.

Keeping the cursor at the exact place, select Code Generation - External
Modules - SPI EEPROM.

You can define your selection in the dialog window that appears in the front.

Lol e abson - 5P EEPRINE Houlrees

— G ot Floditires S LY —
I_E[E- Vadih: IWire =
 Fesd D ics AT 25C010
trol Lines gqu:nr-al:l.u.ﬂ
s I FO.1 -
_sﬂ‘iu
Bus WWidth

[T Use Samve Satting 55 in Simulstion
" Twee ~ Awee

Bus Selaction EEFFOM
Consod Line: Prort Lire: Deevive: Chip Sedeck Line:
[soes  mIEr01 SEE | R

_ Cael |

A press of Generate Code button at the end of your selection pastes the required

code at the place where you kept the mouse cursor.
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7.1-Introduction

Topview Simulator gives you facility to develop your programs right from the
scratch. Simulator’s built-in text editor takes care of program entry operations.
You can simply key in your target code line by line. You can also download any
input program from the disk.

Then you can make use of any external assembler software to assemble the
keyed in program code lines.

7.2 - Developing Target Program Code

You can call a third party external assembler package to assemble your input
program lines. The simulator captures the output file coming out of the assembler
and displays the same in a separate window for your convenience. You can activate

this only when using NormalView.

When you get assembly errors, you can keep both Text Editor Window and the
Assembler output window side by side to analyze the output file. It is a convenient

feature helping you in debugging process.

We have tested the simulator with freeware cross assembler supplied by the Atmel,
ASMb51. The assembler is made available in the accompanied CD ROM.

Actually this ASM51 is a DOS program. But when you call this assembler through
simulator, you need not open DOS window separately. Assembling and data
capturing tasks are handled by the simulator itself. You really don’t know that
everything is happening in the DOS environment. Then you can even load the
assembled program straight into the simulator memory.

You can configure the whole process of developing the program and then loading

the same into simulator memory in a single step.

This is an important and time saving feature that helps you save time during

repeated debugging operations.
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Developing Target Program Code

You should start the program entry by opening the Text Editor. Click Load Text
File in the File menu for this.

A file open dialog box will appear on the screen to prompt you to select an existing
file (available in the disk) or enter a new file name and then press Open button.

Open Text File EHE
Look jr: I 3 Userd Modules Testing ﬂ ﬁl
I New Folder embed Keyboa
BCOEsthultzT od FlashLED Kepboa
BEDMithl rthAus0 iZ2oeeprom K.evboal
B cdwathoutroult i2ort Kevboa
BCDwithoutrmultiplexer im?seg a4t
em7seg imbed LCDEEI
1] | i
File name: | Open I
Files of tupe: |5.;.ume Filess [ A5 M) | Cancel |
v

Now the Text Editor comes alive as shown here:

1 rgrer s Lo gy

i

B Bl Feach Meswy yes Erssli®and  Binghelisp Coarvisrd  Code Qemssion [ane iedose g

| 0| 8 | | e sl 2 RIEENENSI T )

Flsaking ths LED comracisd st pore lins PL.4 umieg CPL

i pa LET w1il goi Eleshed with 4 =m bime of 1 wes

Eac=1n

LCALT TELAY iy oo kA o
SIHF  FLAGA: Eaga)

EOEIH
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Developing Target Program Code

You can store the contents of the current editor into the disk using Save Text
File command of File menu. From keyboard, use Ctrl+S to activate this command.

Suppose, if you want to store these contents in a new name, select Save Text
File as command from File menu.

Then another window pops up to get your file name. Either create a new file or
select an existing file and then press Save button.

You can enter the program code line by line. The editor supports colour syntax
facility. Because of this, you can visualize different parts of the program, address,
mnemonic, data and comments in different colours.

At this stage, you have to configure the activation of many tasks associated with

the external assembler.

Now you select Run Assembler from Command menu and a dialog box comes

up inviting you to select different options.

Run Aszembler Ed |

Enter Path and File name of Azzembler:

ID:'\.ﬂ.tmeI'\.T opview Simulators T estingmoduleshbembl exe

¥ Capture Assembler Dutput
Fun
¥ Pasz Cument File name to &ssembler
¥ Fun Aszembler Directly from Toolbar
¥ Open List File after Azzembling Lancel |
¥ Load Hex File after sizzembling

¥ 5ave Curent Editor File before Azzembling
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Developing Target Program Code

If you want to capture the assembler output, check the Capture Assembler

Output box.

To pass the current text editor file name to assembler as command line parameter,
check the Pass Current File name to Assembler box.

Check the Run Assembler Directly from Toolbar box to run this command from
the toolbar without opening this dialog box every time.

To open the program list file coming out of the assembler, check the Open List

File after Assembling box.

To load the assembled program into the simulator memory, check the box Load

Hex File after Assembling.

To save the current editor file before passing it to the assembler, check the Save
Current Editor File before Assembling box.

Apart from selecting all the above mentioned, you have to define the path of the

external assembler using the Browse button.

Now click Run button to run the assembler. When this command is activated, if
the capture assembler output is already selected, then the assembler output file

is captured and displayed as shown below in a separate window.

051 Crowm-dAzmasbler, Yarzzoa 1.2k
(oY Coperiakt 1984, 1%8%. 1906 1947, 1%EF. 1799, 1%
b4 Haralink Corpaialicn
Firxl pazm
=il pEEs
ASSEMELY COXFLETE. D EEBORE FOUED
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8.1 - Introduction

This chapter gives you an idea about loading a file from the disk into the program

memory of the simulator.

You can import both Hex and Binary files into the simulator.

8.2 -Loading a Program from Disk to the Simulator Memory
Activate this command by clicking over the Load Program in the File menu.

Now you should see a dialog box coming up asking you to select the target file or

enter a file name.

Load Program File EHE
Loak jn: I =3 Topview Simulator j gl
Test Tirmexrn
Testl Tt
test
Testd
TestB031
Testin™
4] [+]
File narne: || Open I
Files of bype: IInteI Hex Files * Hex j Cancel |

Select the file and click over Open button.

Another small window comes up indicating program loading using a progressive

display.
Loading... E |

Laading from: D:A. 4 agnadla hes
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Loading a Program from Disk to the Simulator Memory
At the end of the command execution, a summary of addresses where the program
is loaded is displayed as shown here.
File Loading D etails |
File Loaded Succesfully.

Loading Details:
0000H to OOFCH =]

Now click OK button to finish the load program command.
For a binary file, a small dialog box may appear to get the starting address.

Address |

Enter the Starting address.

lm
] I Cancel |

Key in the starting address and then click OK button or press Enter key to start

loading. The status of program loading is displayed in a separate message box.

If the entered address exceeds the available program memory capacity, the error
condition is indicated.
ERROR =l

Q Addresz Exceeds the Program kMemary Capacity.
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9.1 -Introduction

Here you will know about the way to store the memory contents of the simulator
in the disk.

You can save this memory block in both Hex and Binary formats.

9.2 - Storing the Memory Contents to Disk

Activate this save command by clicking Save Memory in File menu. You can
see a dialog box coming up in the screen asking the following information.

Starting Address.
Ending Address.
File Format (Either Intel Hex or Binary)

Memory (Either Program or External Data Memory)

Save Memory |

Starting Address Im
Ending Addres= IEIEIEIEI

File Farmat b ermor
& |ntel Hex % Program Memony
= Binany " Data Memary

Key in and select suitable format and press Save button to proceed further.

Now another window pops up to get your file name. Either create a new file or
select an existing file and then press Save button.
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Save Memory

Storing the Memory Contents to Disk

= & & = &

=]

Save in: I =3 Topview Simulator

1 Debug H| data A Inkesmll

|1 Manual Files @ EEpIom @ Keyboa™1
1 Release @ Extern™ @ Keyboa™2
| res @ ExternalCodek.eyboard @ Keyboa™3
|1 Testingmodules @ [2erke™1 @ Leddbi™

| User3 Madules Testing  [21] 122 2] Ledakie1

1 | [ ]

Save I
j Cancel |

File narme; I

Save az type: |He:-: Filez * Hex

Then a small window comes alive giving a progressive display of save operation

and the completion of the operation is indicated by another window.

Saving.._.

Saving to: 04 AT opview Simulatorktesting, hex

I

At the end, the completion of the operation will be indicated by a message as

shown here:

Save Memory |

@ Operation Completed Succesfully.
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Storing the Memory Contents to Disk

Error Message:

If you key in a starting address greater than the ending address, then Address

Error message is displayed.

Address Error |

0 Starting Addresz iz Greater than Ending Addressl
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10.1 - Introduction

You can start entering your target assembly language programs in two ways.
Either you can call the external assembler once you entered the raw code in the
Text Editor. In this case, your complete target code is assembled as a whole by
the external assembler or you can use single line assembler facility of the Program
Window.

This chapter gives more information on how to use this single line assembler

while keying in your application code.

10.2 - Using Single Line Assembler

Activate the command, by clicking Enter Program in the Memory menu. Then
you should see a small dialog box coming up in the screen asking for the starting

address.

Address |

Enter the Starting address.

[000)
s I Cancel |

Enter the starting address of the program and press Enter key or click OK button.
Now the blank Program window gets opened.

Another dialog box will appear at the centre of the screen for keying in program

instructions as shown.
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Using Single Line Assembler

Wm
B O U Y - o i e o 1 A T

Start entering your target program line by line and keep on pressing Enter key or
click over Store button to store program in the memory.

At the end of the program entry, press Esc key or click Cancel to complete this

operation.

Note: This single line assembler doesn’t support any label assignment.
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11.1 - Introduction

This chapter gives more information on filling a fixed data in a block of memory
spaces in both internal/external data/program memory areas. Separate commands
are available to fill both internal and external memories. Filling operation is same

for both memory areas.

11.2 - Filling a Fixed Data in Internal/External Program Memory
Activate this command by selecting Memory > Program Memory - Fill.

When this command is activated, a dialog box will appear to get the starting

address, ending address and the data meant for the fill operation.
Program Memory Fill |

Starting Address (0000

Ending Addrezs |00FF

Fill Data |00

i

Key in the required information and press fill button to start the operation. The

completion of the operation is indicated by this message.

Fill Memory |

@ Fill Dperation Campleted Succestully.

Similarly you can fill a fixed data in data memory areas.
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12.1 - Introduction

This chapter gives you an idea on how to copy a block of data from one location to
other place in both internal and external memory areas. Separate commands are
available to copy data in internal memory and external memory. The details are

given here.

12.2 - Copying a Block of Data from One Location to Other Place

You can activate this command by selecting Memory - External Data Memory
- Copy.

Now you may see a dialog box pops up at the center of the screen prompting you
for the address of the data blocks.

External Memory Copy E3 |

Ctarting Address (0000

Ending Address IEIEIFF

Destination Addrezs (0100

Cancel

Enter the required information and press Copy command to start the operation.
The completion of this copy operation is indicated by this window.

Memory Copy |

@ temor Copy Completed Succesziully
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Chapter 13 - Program Execution in Full Speed
|

13.1 - Introduction

This command is one of the most used in the debugging process. Topview Simulator
using right GUI features gives more information during the execution of this
command enabling you to get the complete picture. This chapter gives more details
about this most important and used command.

13.2 - Program Execution in Full Speed

Topview Simulator gives you total control on the program execution. You can
execute your target program in many ways. You can execute the program in a
single shot indicating the starting address of the program. You can make the
simulator to execute the program upto a BreakPoint and then analyze the contents
of various registers or the desired memory locations. May be you can execute the
program line by line using SingleStep command or execute subroutines in a single
step by the StepOver command. Simulator gives you the required flexibility in
controlling the application code execution and now we are going to see how to
execute the program in single shot in full speed. Run menu gives commands
meant for full speed program execution : Go and Goto.

Run menu also carries setting option to define address selection required by the
Go command. Before using Go command, click Setting and define your choice in
the address of Program Counter.

- Sabesi O plars

™ Ewzputs hioes Cussnd FC

™ Ewapine o G Sddeess

Prosgian 5 bl Addiess |.I1L'.I

- Loiemn L psale

' [Erabis
v Bt v Upidatss in Second:

o

CE=Ed  _co |
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Program Execution in Full Speed

If you enable the Execute from Current PC choice, the current PC value will be
considered as the starting address for the program execution. Otherwise, the
program starting address will always be taken from the user defined PC value in
the Setting option.

If the first option, Execute from Current PC has been enabled, then each time

you have to set the PC value.

Program execution from the current PC option is helpful when using BreakPoints
in your development. When the debugger stops the program flow at the BreakPoint
value, you can continue program execution without redefining PC contents again.

There are two ways to set the PC value.

When right clicking your mouse over the correct address in the Program Window
you get a pop up window giving few options. You select Set PC to initialize PC
with that particular address. Now that instruction is highlighted with yellow colour
to indicate this step.

The second way is to enter the right address into PC in the Register Window.

If the second option of the Run menu setting, Execute from Given Address is
enabled, the starting address for the PC when using the Go command will always
be taken from the user provided information of the setting. This second method is
very helpful in the occasions when you are debugging a program module (from the
fixed address) in which case you need not define PC for every execution.

During repeated program debugging, just press Go button to start the program

execution.

Using this setting, the screen update timing can also be set.
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Program Execution in Full Speed

To get an idea on this Go command, enter the following program.

0000 CPL P1.4
0002 ACALL 0050
0004 SJIMP 0000
0050 MOV R7, #05
0052 MOV R6, #7F
0054 MOV R5, #FF
0056 DJINZ R5, 0056
0058 DJINZ R6, 0054
005A DJINzZ R7, 0052
005C RET

This program will flash the LED connected at port line P1.4

Now initialize the PC with the starting address of the program. Then click Go form
Run menu or click over Go button in the toolbar.

You can notice the LED connected with the port line starts flashing at an

approximate interval of one second.

The program execution can be stopped by clicking over Stop Execution button
or pressing Esc key.

When you stop any execution, all the windows are refreshed and the PC at that
moment of execution of stop command is highlighted as shown here:
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Program Execution in Full Speed
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13.3 - Goto Command

This is almost similar to Go command. But you can use this as a short cut during
program executions. Whenever you activate this command, it may ask for a starting

address of your program.

Execute Program |

Enter the Program Starting Address: -

[ooog

You can use this command as a short cut in following conditions:
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Goto Command
Suppose you are debugging a lengthy program and you keep the ClearView
configuration as active. You have to either scroll up or down to define the PC with

the starting address.

Here just click Goto command in the toolbar and enter your target address to
execute the code.

Also assume you have different program modules at different places of your memory
and PC has to be loaded with right address every time.

Here also you can initialize the PC with the correct address in just one step.

Other operations of this Goto command are similar to Go command.

Now you can appreciate various full speed execution possibilities when using
Topview Simulator that save your valuable development time.

13.4 - Reset CPU Command

Reset command can be used to initialize the simulated device with pre-defined

conditions.

Click Run > Reset CPU to activate this command during simulation, when the
Reset command is executed, following initialization is activated:
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Reset CPU Command
SFR Name Reset Value
PC 0000H
ACC 00H
B 00H
PSW 00H
SP 07H
DPTR 0000H
P0O-P3 FFH
P XXX00000B
P XX000000B
IE 0XX00000B
IE 0X000000B
TMOD 00H
T2MOD XXXXXX00B
TCON 00H
T2CON 00H
THO 00H
TLO 00H
TH1 00H
TL1 00H
TH2 00H
TL2 00H
RCAP2H 00H
RCAP2L 00H
SCON 00H
SBUF Indeterminate
PCON 0XXX0000B

13.5 - Calculate Execution Time

The simulator has facility to calculate the execution time of the program taking
operating clock into account.

You need to key in both starting and ending address of the program to get the
correct execution time. This is useful to calculate the exact delay times whenever
itis required.
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Calculate Execution Time

Click Run = Calculate Execution Time.

A dialog box pops up prompting you to key in both Starting and Ending address of
the program.

Execution Time Calculation Ed |

Frogram Starting .-*-.ddress:l[l[l[ll:l
Frogram Ending .-'f-.ddress:IDEIFF

LCancel |

Click Calculate button to start the process.

Now another small window indicates the execution time and also the number of
machine cycles.

Press OK to quit this command.

13.6 - Initialize Machine Cycle

This command can be used to initialize the counter that indicates total machine
cycles to zero.

Click Run - Initialize Machine Cycle.

You should see the total machine cycle counter initialized to O at the right corner
of status bar.
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14.1 - Introduction

This type of program control is another way to keep track of your programs’ behavior
during execution. You can make the simulator watch for a specific data in any
memory location/register when the target program is executed. When the desired
value is reached in the target location/register, simulator stops the program flow
and refreshes all the windows with the current information to enable you to check
for the desired results.

14.2 - Program Execution Using BreakPoints

You can set a BreakPoint in many places thanks to the Simulator’s flexible defining
facility.

Program Counter.

Any of these registers:

ACC, B, DPH, DPL, DPTR, RO, R1, R2, R3, R4, R5, R6, R7 and SP.
Internal Memory Location.

External Memory Location.

Any of these flags : Carry (C); Auxiliary Cary (AC), Flag 0, Overflow Flag
(OV) and the Parity Flag (P).

Any of the memory bit between addresses, 00H and 7FH.

As you can see, this range of options make your BreakPoint selection as very
useful one during debugging.

To activate this command, click Setting of BreakPoint menu.

A dialog box pops up at the center of the screen prompting you to define the
BreakPoint.
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Program Execution Using BreakPoints
BreakPoint Setting

Select Reaizter: -
I.&u:u:umulatu:ur[.-’-'-.EE] j

— BreakPaint Selection

i~ Internal Data kMemany
" Enxternal D ata Memany
" Flags

™ Memany Bits

Snldiess;

Data: (20

i i

Cancel |

Make your selection and initialize the location/Register with the BreakPoint data
and click over OK button or press Enter key. Now the BreakPoint is set for your
next operation and the same is indicated in the status bar as shown:

'|[RBO |Break if ACC = B0H 14T 3406305

Now the simulator starts waiting for the BreakPoint execution command. PC
contents are considered as the program starting address when using the
BreakPoint Execution command.

So before executing the program, initialize the PC with the correct starting address.

You can set the PC BreakPoint in an easy way. As you can see, the Program
Window has a BP indication that points to the PC BreakPoint assignment at that

specific address.
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Program Execution Using BreakPoints

Just double click at the required address under BP indication to define that
particular address as PC BreakPoint. Simulator accepts this assignment by
displaying the indication B at that address location.

You can also set this PC BreakPoint by right clicking any instruction or its address
in the Program window. Select the Set BreakPoint from the pop up window.

You can remove any BreakPoint that has been already defined by the same way.
Just right click at that BreakPoint and select Remove BreakPoint from the pop

up window.

To give you more clear picture of this BreakPoint execution, an example program

is given here:

0000 MOV A, #00

0002 INC A

0003 SJMP 0002

This small program increments the Acc from 00H to FFH continuously.

Set a BreakPoint to break the program flow when ACC gets the value 80H.
Activate BreakPoint Execution by clicking Execution in BreakPoint menu.
The program execution is stopped when the BreakPoint condition is met and all

the windows are refreshed and you can see the changed Registers/Memory
locations with highlights.
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Program Execution Using BreakPoints
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For the example, you can notice the ACC contents as the BreakPoint value, 80H.
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15.1 - Introduction

You can use this SingleStep command to analyze the target program line by line
in complicated situations. It enables you to get the total picture of changes
happened in Registers, Internal/External memory for every program line execution.
The GUI of ClearView promptly indicates these changes in highlights to draw your
attention.

15.2 - Program Execution Using SingleStep Command

This facility makes you understand the behavior of the target code when you develop
complex applications.

Activate this command by this sequence :SingleStep 2 SingleStep.

The current PC contents are taken as the starting address of the program. So
keep the program address in PC before activating SingleStep command.

When you activate this command, first instruction gets executed and the simulator
refreshes all the windows with the current information and stops the execution

and starts waiting for the next command.

For this command, the shortcut key is F7. So press this to execute the next
instruction or click over SingleStep in SingleStep menu.

The following example helps you to understand fully this SingleStep command.

0000 MOV A, #00
0002 ACALL 0006
0004 SIMP 0002
0006 INC A

0007 RET
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Program Execution Using SingleStep Command

This simple program will increment the ACC from 00H to FFH. It calls one

subroutine to increment ACC contents.
After entering the program in memory, initialize the PC with the address, 0000H.
Activate the SingleStep command either from menu bar or tool bar. The first

instruction, MOV A, #00 moves the data 00H to ACC and the program is made to
stop. PC value becomes 0002H as shown in the fig.
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To execute the next instruction, you can activate SingleStep command again.

You can notice that all the windows are refreshed with the current information in

highlights using different colours to grab your attention.
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15.3 - SingleStep Setting

The number of steps (i.e. number of instructions to be executed) for the SingleStep
and StepOver commands can be set using this command.

To activate the command, select Setting from SingleStep menu.

SingleStep Setting |

Mumber of Steps: I

Cancel |

When the command is activated, a dialog box will appear on screen prompting
the number of steps (program lines). Enter the number of steps and press Enter
key or click OK button to set the value.
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16.1 - Introduction

This is another useful command meant for debugging your complicated target
code. This is similar to the SingleStep command in operation but it takes routine
calls as a single instruction. You need not execute all the instructions of the
routine line by line. The complete routine is executed in a single shot. Other
instruction lines are executed line by line like SingleStep execution.

16.2- Program Execution Using StepOver Command

To activate this command, select StepOver from the SingleStep menu. This
command executes your program line by line and call routines by ACALL and
LCALL are treated as single line. During the program flow, this command executes
these routines in a single shot.

As usual all the windows are promptly refreshed after every program line/routine

execution.

Key in and execute the following program using this command:
0000 MOV A, #00

0002 ACALL 0006

0004 SJMP 0002

0006 I NC A

0007 RET

This program increments ACC from 00H to FFH. It calls a subroutine to increment
ACC contents.

Initialize the PC with the address, 0000H.

Activate the StepOver command from either menu bar or toolbar. The first instruction
moves data 00H to ACC and the program flow gets stopped. Now PC becomes
0002H. Press StepOver button again to execute current
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Program Execution Using StepOver Command

instruction. ACALL is executed in one step and PC points to the next instruction
at 0004H.
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Trigger StepOver command again. The ACC content is incremented by calling
the routine at 0006H in one step. Now PC becomes 0004 instead of 0006.

Keep clicking StepOver button till you finish debugging.
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16.3 - Finish Subroutine in SingleStep

You can use this command to execute a total subroutine in a Single step.
Click SingleStep - Finish Subroutine.

When this command is activated, your target program is executed from the current
PC value and execution continuous upto RET instruction. Because of this, you
can notice the execution of subroutines in a single shot enabling you to debug
bigger programs.
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17.1 - Introduction

Topview Simulator is an easy and versatile development tool to design and complete
8031 based real time applications in less time. This tutorial gives a complete
picture of ‘How - to Start - and Complete - My Project’ using this simulator.

17.2 - How to start from the scratch?

You can start and complete your real time applications in few easy steps:

Now consider a simple application where you are expected to drive a point LED

On and Off at a predefined interval. The procedure is the same even if you venture into

bigger and complex applications.

Step 1: Open the Text Editor and key in the target code.

Step 2 : Assemble target code using an assembler.

Step 3 : Load the Hex file into the simulator memory.

Step 4 : Set the LED module active by initializing a point LED at P1.0 line.

Step 5: Keep all the required windows open. Here you need to keep program
window and LED module window active.

Step 6 : Execute the program in full speed and check for the desired results.

Step 7 : If required, execute the target program code in SingleStep or StepOver

mode to observe the changes happening at various program points.

ELECTRONICS 101

Topview Simulator Software User Guide



Chapter 17 - Tutorial
|

17.3-Step 1: Open Text Editor and Key in Target Program

Activate the simulator software, select the device, operating frequency, define the
amount of program and data memory as per project requirement.

Click Load Text File from File menu to open the text editor.

Now a dialog box comes up on the screen prompting you for the file name. Enter
the file name for the new file or select one from the list shown.

Key in this program in the editor.

$MOD51
ORG 0000H
SIMP  START
ORG 0050H
START:
CPL P1.0
ACALL DELAY
SIMP  START
DELAY:
MOV RO, #07FH
L OOP: MOV R1, #0FFH
DINZ R1,$
DINZ RO, LOOP
RET
END

The above code is written for the ASM51 assembler. Save the entered code by
selecting Save Text File from File menu.

Now your program is ready for further action.
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17.4 - Step 2 : Assemble the Program Using an Assembler

Now you know that Topview Simulator uses an external assembler to assemble
raw keyed in program code. If the program length is small, you can even use

simulator’s built-in single line assembler.

Here it is assumed that we use the external assembler to assemble the program

lines.

So, to assemble the contents of current editor file, click Run Assembler from

Command menu.

A dialog box pops up to prompt you to decide on few operations.

Run Aszembler |

Enter Path and File name of Aszembler:

ID:'\.ﬂ.tmeI"-.T opview Simulators T estingmoduleshbembl exe

¥ Capture Aszembler Dutput
Run
¥ Pass Cument File name to Azzembler
¥ Biun &zzembler Directly from Toolbar
¥ Open List File after Azzembling Lancel |
¥ Load Hex File after sizzembling

¥ 5ave Curent Editor File before Azzembling

Set the path meant for the external assembler using Browse button.

To capture the assembler output, check the Capture Assembler Output box.

To pass the current editor file name to assembler as command line parameter,
check the Pass Current File name to Assembler box.
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Assemble the Program Using an Assembler

Check the Run Assembler Directly from Toolbar to run this command from the

toolbar without opening this dialog box next time.

To open the list file after assembling, check Open List File after Assembling
box.

To load the assembled program into the simulator, check Load Hex File after

Assembling box.

To save the current editor file before passing to assembler, check the Save Current
Editor File before Assembling box.

Click Run button to start assembling.

If the capture assembler output option is enabled then the assembler output is

captured and displayed as shown here:

051 Cross-Asssablar, Tazsian 1 Zh
(o) Copyright 1934, 15E5. L19Ba, 1987 198E. 1%E3. 1990
by Eetalink Corporatice
Fir=sk pees
Zacand paex

ACEEHELT COMFLETE. 0 EFFORS FOOMD

If there are any error, you can view the list file and correct the same.

When the Load Hex File after Assembling option is enabled, then the target
program is automatically loaded into simulator’'s memory and is indicated by this

summary window.
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Assemble the Program Using an Assembler

File Loading D etails |
File Loaded Succesfully.
Loading Details:

0000H to D001H =
0050H to OOSEH

17.5 - Step 3: Load the Hex File Into Simulator Memory
Now you need to load the assembled Hex file into simulator memory for execution.
In the previous step, if you have already enabled Load Hex File after Assembling

option, the target program file will be automatically loaded into simulator memory.

Otherwise, suppose if you have a fully assembled Hex file ready for the simulation,

then you need to use Load Program command from File menu.

A dialog box may appear to get the file name. Enter or select the file name and

click Open button.

The progress of the file loading is indicated in a window along with a summary.
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17.6 - Step 4 : Set the LED Module Active by Initializing a Point LED at P1.0 line
To activate LED module click File = External Modules - LED.

A dialog box comes up to enable you to initialize different LED display options.

LELD Moduke Seblimdg

Select Port Lines Actwaing Level: LED Coke
TESE43210 7EE43210
Feid P T Crric i Fed
pep T TTITTIrry pad Trrrrrir & G
Pt CCCCECEE P2 LT e
P I T T T T P I T T
Chesck the checkbion b Cernect an LED ek e Chech i b sclivats e
- Seven Segment Display
intestace Selecion Diisplay Color Diisplary Togpes Diata Irpid Sedection
= Hiorre Wulbplesed ™ B & Common Anode 7 Semmani
© Muliphsed = Gagen = Common Cathode = BLD
Kultiplewer Dptons
r ) ; fictrrating Lesel - Inbermasl Mullipleios I Mo Seven Segranl Deplay
_ r
Snlect b ple Seleckon of Part Lines and
[+ 204 Mumber of Digis
Cace |

Here check the box corresponding LED box at P1.0 port line and also select the
activating level.

Click OK button to complete the task.
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17.7 - Step 5: Keep Required Windows Active

You need to keep all relevant windows active to visualize the working of these
embedded building blocks.

For this tutorial, you have to keep Program Window and the LED Window in active
condition. Click View = Program Window to get program window in open.

a0 AE SINF 0050
onod FF HOW R7.A
ooo3 FE HOW BT, A
oood FF HIOW BT A

1L FF HOW BT A
Rl I HaW BT A
ooz FF HOW R7.hA
noe FF HOW R7.A
wlifek] FEF HIOW BT A
00 FF HOW BY L A
OOE 133 HOW BT, A
I FF HOW FE7. A
noT FF HOW R7.A
|

Select LED Window by clicking View - External Modules - LED

O LED and 7 Segment Deipliss

Another active window comes up to indicate the selected LED.
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17.8 - Step 6 : Execute the Program in Full Speed

To execute your target program, there are two ways. First one is set the PC with
the starting address of your program in the Register Window.

Then select Run = Go Command to start execution.

Second way is execute Run - Goto. This will prompt you to enter the starting
address in a small window.

Key in the right address and press OK button to start execution.

17.9 - Step 7 : Execute the Target Program in SingleStep or StepOver Mode

You can control the program execution in few other ways to get more insight on
how program behaves during execution. You can command the simulator execute
your target program line by line or execute program lines in steps. You can define
number of lines for one step of execution.

First, set the PC with the correct starting address by modifying the PC in the
Register Window.

Now click SingleStep 2 SingleStep command to execute the first line of the
program.

You can even set the number of program lines to be executed for every step when
executing StepOver mode.

Set this here : SingleStep < Setting
When you execute this command, you can see the changes happened in memory

area, registers, flags in all the respective windows. All the windows are refreshed
promptly and changed locations are highlighted to grab your attention.
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