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SANGO

SANGO - R8C/Tiny System Simulator gives an excellent simulation environment for the industry’s most popular 16-bit microcontroller family, R8C/Tiny. It

gives all required facilities to enable the system designers to start projects right from the scratch and finish them with ease and confidence.

code Generat/o”

Real Time Applications

Architecture

Real Time Applications

R8C/Tiny System Simulator

SANGO 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 R8C/Tiny based
embedded solutions without any hardware. If you are an experienced
designer, you may find most of the required facilities built in the
simulator enabling you to complete your next project without waiting
for the target hardware.

Device Selection

Devices in the groups R8C/11, R8C/13, R8C/1A, R8C/1B, R8C/24 and
R8C/25 of R8C/Tiny family are supported.

Program Editing

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

ClearView

ClearView facility gives all the internal architectural details in multiple
windows. Information about the Program, Memory, Registers, SFRs
are clearly presented in many windows to make you understand the
program flow very easily.

FRONTLINE

ELECTRONICS




Program Execution

A variety of program execution options including 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 this Simulator simplifies the most difficult operation of the
program development, debugging, into a very simple and interesting task.

Simulation Facilities

Powerful simulation facilities are incorporated to complete your next embedded
solution:
® CPU configuration for the application.

Facility to develop the programs and also verify them.

°
® On-chip clock structure, interrupt facilities.
°

All the on-chip peripherals including ports, timer/counters, communication
facilities.

Facilities are available to use all the features of the selected micons without
any physical hardware.

Also plenty of external embedded modules are simulated for the application.
€ Range of Plain Point LEDs and Seven Segment LED options.

4 LCD modules in many configurations.

€ Momentary ON keys.

€ A variety of keypads upto 4 X 8 key matrix.

R8C/Tiny System Simulator

€ Toggle switches.

€ All modes of onchip serial port communication facility.
€ 1IC components including RTC, EEPROMs.

¢ SPIBus based EEPROM devices.

Code Generation Facilities

Powerful and versatile Code Generating facility enables you to generate the
exact and compact code for many possible application oriented interfacing
options.

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

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

All on-chip peripherals including CPU clock selection.
Interfacing IIC/SPI Bus devices.

Range of keypads.

Many LED/LCD interfacing possibilities.




Device Selection and Clock Se

-ShNGO - RBCIMiny System Simulator

File. Project Memary. Wiew Run Buld BreakPoint SingleStep  Help

tting

v BlFE @E =m e 2|5

Select Device

Device Group: Device:

Device Features:

REF21132
RE5F21133

I Connect External Main Clock( 3in | @

I zin Clock: Frequency [ #in |:

I 20000000 HZ @

a I Cornect Sub Clock 32 768KHz [ #Ein]

ok |

Ready

R8C/Tiny System Simulator

CPL:-
b aximum Operating Frequency is 20MHZ.
16 KEytes of On-chip Flash Memary,
1024 Bytes of On-chip Rak.
4 EBytes of On-Chip Data Flash Mermary.
10,000 Program/Erase Cucles for Data Area.
1,000 Program/Eraze Cycles for Program Area.
B89 Basiz Instructions.
11 Intemal, 5 External and 4 Software [nterupts.

7 Priority Levels, @

Peripheral Functions:-
“Wwatchdog Timer 15 bits « 1 [with Prescaler).
Reset Start Function Selectable.
Three 8 bits Timer/Counters.
[Each Timer Equipped with 8-bit Prezcaler).
One 16 Bits Timer/Counter.
2 Channelz of Serial Port.
10-bit /0 Converter: 1 Circuit, 12 Channels.

E it |

[REF2113¢ Mo Breakpoink Set

&

Select the device group from the
list.

Select a particular device form the
list of devices.

The features of the selected
device will be displayed here.

Check the check box to connect
external clock to system.

Enter the frequency of the
external clock in Hz.

Some of the devices have facility
to connect a sub clock with
frequency of 32.768 KHz. If the
check box is enabled, the
subclock will be connected to the
controller.

Click OK button to start the
simulator with the environment

meant for the selected device.
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ClearView Window Structure

SANGO - RBCley System Simulator |=|
Window  Help This is an optimized arrangement where

windows are strategically placed in the

Hnemoni
37 BE 00 HOY . #37H. SSCRH .00
g0 Fa 00 MOV . #00H. PYR .00
ED 00 HOV . #0, SSHR2 .00
BA 00 HOV . #0, SSHE .00
eProgram Wind oy #0, S5SR 0000
E7 B8 00 MOV . #B7H. SSCRH 0000
BF CF 05 ETST 7.00B9H 0000
FE JGEU 0D0&2H .soRegister Window
RTS 0000
EF ETST 7.00BCH 00068 SE: 0000  IPL1:
FE JLTU 0D0E9H :0FCO0 FLG:008C  IPL2:

Haliage: Delaciiom: el display. Display area of the monitor is
WCAl .08

VCA2 -0 divided into five windows. Windows
THOC il
TH1C .00 meant for Program, Register, RAM
wi2C il
Clock Control Registe:
CHD (68
CH1 120
OCD 104
FRAD -0
EE HOV . B ROL, SSTDR 067C ISF: 06FF FRMSFRtwmdow facility is available wherever it
EF ETST 6 . 00BCH FRA2
Code Area CPSEF 00 required.
06 EB 30 80 00 EB 50 7F 06 FF FF FF FF FF FF FF FREtectis tonnrl Ree
FC F5 32 00 B3 F5 04 00 FE FF FF FF FF FF FF FF TR e
Processor Mode Control

00 F& 44 00 F5 0g F& 53 61 6E &7 6F 20 &2 This ClearView gives a Complete

M0 L0
00 FS 4& 00 C4 A1 9C 00 FS 43 2F 54 69 6E 79 20 o it
00 C3 FF B 6E FE FS 3E 00 53 79 73 74 65 6D 20 ' picture on the internal architecture in a

% = Interrupt Control Reg:
FCoder Arec \Birsdow B7 R&lMiAreasiindows TEDOTE SO0 . : ;
T Y—— e e Oy . :DD single screen while debugging the
BF E& 05 6C FB 7E BF CB 05 a0 3F 04 73 C1 00 20 TREIC 00 program COde.

C7 80 B9 00 F3 C7 B7 B 00 48 04 18 CO 00 B2 12 KUPIC 00
05 97 37 B9 00 7E BF E3 05 00 00 BC CO 00 4F C1 ADIC  :00
05 EC 03 C4 01 F3 7E 9F C6 FF FF FF FF FF FF FF SSUAIC .00
C4 05 7E 8F E7 05 7E 8F D8 FF FF FF FF FF FF FF SOTIC <00
05 &C FE OB EF 00 F3 CD CD FF FF FF FF FF FF FF SORIC .00
CD CD CD CD CD CD CD CD CD FF FF FF FF FF FF FF T _>le

4 K]

[RSF2125¢ Mo Breakpoint Set Imfc:3s {on-Chip Low

Area, Code Area, and SFR are placed
in the ClearView. Size and position of

the windows can’t be changed. Scrolling

[ R e Y e O == Y Y e B Y e e |

R8C/Tiny System Simulator FRONTLINE
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SANGO

/O Simulation Window

Displays the input levels of each port line and facility

is available to set ‘0’ or ‘1’ level to the input line.

~Port0
— Input Levels |

P07 @ZI P0G |analc »| POS [tnsc »| PO4 |analc v P03 [snac>| POZ [0 w| PO1 [anakc | POO |analc v @ Indicates the output levels of all port lines

Output Level

| PO =0 FOE=1 P @ P4 =1 PO3=1 PO:Z=0 RO =0 POO=1

~Port 1 @ To simulate ADC , a third option ‘Analog’ to the

Input Levels

P17 Pusex| Pig [0 x| P50 x| pra |0 x| pi3 Janacx] P12 [Pusex| pi1 [Pube x| Pio r respective port lines is provided. If this option is
0

Output Levels |4 X . .
FlAT 1 |Puise @.=,;, S PO selected to a particular port line, a variable analog
5

input source is enabled for that line along with the

Input Levels

P33 !D ;I Paz |D _vJ P31 Ilj _vJ =% N1 analog reference source.

Output Level

bons To simulate interrupts and timers with external
~Fort

Input Levels

pirlo ®liie o Elees [Puses] | clock, afourth option called ‘Pulse’ is provided for

| Output Levels ' the respective lines. A button is available to generate
P47=0 FiE=1

pulses to the timer or interrupt lines.

= Clock/nterupt Inputs

INT1 / INT2/
BT CNTRO @ CNTRI ‘

I/O window comes with all the ports of I/O lines

with facility to simulate timers/counters at the
respective I/O pins. Interrupt conditions can be
simulated. Facility to test ADC is also available in

this window.

R8C/Tiny System Simulator




/O Simulation Window

& Input/Output Levels
@ A variable source is connected to the port

line, if ‘Analog’ option of that line enabled.

~ Analog Inputs

A slider control is provided for this purpose.
ANO Voltage =1.40% Voltage = 2.40Y

Using this slider, the voltage level to the

selected port line can be varied. The

simulated voltage gets displayed.

Maximum voltage input is 5V.

@ A variable source is connected to the Vref

of the ADC using another slider. Maximum

voltage inputis 5V.

—&nalog Reference [Yref] Setting

R8C/Tiny System Simulator




CPU Status Window

Clock Status
Exsternal Clock] ¥in |

v Connect Extemnal Main Clock( in |

Mait Clack Frequeticy [ =in T @

20000000 HZ

Status  : Off

External Sub Clock 32.768KHz [ *Cin |

v Connect Sub Clock 32 768KHz [ #Cin )

Statuz  : OFf @

“Yoltage Detection Circuits

On-chip Oscillator
High Speed Low Speed

Statuz  : OK Statuz  :0On
Freguency : 40MHz Frequency : 128KHz

Divider :2 @ @

CPU Status

Source  : Onechip Low Speed Oscillator
Divider  : 8 @
Frequency @ 15.625KHz

Mode - Mormal Statuz : Mormal

Circuit 0 Circuit 1 Circuit 2

Detection : Disabled Detection

: Dizabled Detection : Disabled

Yetl) @ 23 Ydet1 @ :2.85Y Yt 3BY

Reszet : Dizabled Fieset/Interupt
Statuz
Detection target

Interrupt Condition

Micon Yoltage [Veoc)

: Interupt Reset/Intermupt : Interrupt

: Mot Detected Status : Mot Detected
sWeo < Ydetl Detection target SWoo y=Ydet2
-Weoo »="Ydetl Interrupt Condition  : Yoo »= Ydet2

@ Voltage = 220

Ozcillation Stop Detection WatchDog Timer

Detection : Dizabled Statusz : Stopped

Exsternal D zcillatar : Ozcillating

Underflaw : Mat Detected

@ Rieszet/Interupt : Interrupt

Intermupt : Dizabled Count Source Protection Mode : Dizabled Count : 0000
Clack Source : CPU Clack /16

Underflow Time : 335594 Sec

Q0 00000000 ©

R8C/Tiny System Simulator
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Gives the details of the external main clock, its status and its
frequency. The frequency can also be edited here for the target
application.

Displays the status of the high speed on-chip oscillator: The
frequency of the high speed oscillator and its division ratio.

Displays the status of the low speed on-chip oscillator along with
its frequency of oscillation.

Gives the details of the external sub clock, its status and its
frequency.

Gives the details of selected CPU clock (either external main
clock or on-chip oscillators or external sub clock)

Gives the details of the voltage detection circuit 0.
Gives the details of the voltage detection circuit 1.
Gives the details of the voltage detection circuit 2.

The CPU voltage can be increased or decreased using this slider.
By altering the CPU voltage, the voltage detection operation can
be similated and examined when using this window.

Gives details of the oscillation circuit, whether the circuit is
oscillating or not and about the Oscillation Stop Detection Circuit.

The details of watchdog timer, its status, underflow time and the
timer count value are indicated.

The CPU Status window gives the details of the CPU clock
frequency, on-chip oscillators, voltage detection circuits, watchdog
timer, etc.

FRONTLINE
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SANGO
Simulated Host for Serial Port Host window acts as the host to the serial port UARTO, UART1 and SSU.

Displays the serially received data.

IV Ezablsihostisord alRRert Transmits the data serially with the defined baud rate and format.

Receiver Buffer:

Select the channel UARTO or UART1 or SSU.

@

Select the mode Synchronous or Asynchronous.

Select the 9" bit data for multiprocessor communiaction

Transmitter Buffer:

Choose the format — LSB first / MSB first

(2)

Choose the baud rate for transmission and reception.

Select the no of bits for Asynchronous mode 7 bits / 8 bits / 9 bits.

Connect to: ~ Hode T Siel B ~Format———— | Baud Rate:
IUARTD 'l @ @ @ ISDD vl
" Sync &0 @ ISE First
@ & ASync (il " MSE First @

Select the parity type for Asynchronous mode — no parity / even / odd

Choose the stop bits for Asynchronous mode.

—B:’LtsiE ~Parity rStop Bits— Clock Polarity— Display——
7 Bits @ No Parity w1 Eli # Ri=ing @ o Hex®

® 8 Bits " Ewven 2 Bits  Falling  ASCII

9 Bits  0dd @
Data:l—

~ Transfer rlaster -Slave FECS Lzwall

Send |
" Manual Byte @ & Haszter =0
& From File Clr Buffersl  Slave (g il

Choose the Clock polarity for Synchronous mode.

Choose the display format for both the buffers.

Host Setting — Transfer data from file or the entered byte in the window.

Enter data for transfer.

Click this button to clear both the buffers.

~File Transfer

This setting applies for Synchronous mode and SSU mode. Select the
host to simulate a master or a slave.

POO0OPOOOO00000O00

Filenames:

| File Transmission
_— | o MEE 0 Select the file, to transfer from the host. The file transfer details are
@ Bytes Transmitted: D )
displayed.

S

R8C/Tiny System Simulator
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SANGO
On-chip Serial Port Simulation

This window simulates both the channels of the serial
port.

- UARTO

Receiver Buffer:

Receiver buffer for channel 0

Transmit buffer for channel 0

Transmitter Buffer:

Receiver buffer for channel 1

Transmit buffer for channel 0

- UART1

Select the display format for all buffers.

Receiver Buffer:

Clear both the buffers for channel 0

O
@
@
@
©
&

Transmitter Buffer:

@

~Di=play Format ——— @ @

" Hex o ASCIT @ Clear TARTO Buffer Clear UART1 Buffer

R8C/Tiny System Simulator




Simulated Host for the SSU

This window is the simulated host for the on-chip SSU.

¥ Enable Host

& IIC

" Clock Sync.

~Mode- == [ Master-Slave-

& Haster

@

" Slave

~Clock Speed

@ 125KHZ " 2G50KHZ

Cperations:

Send Write Command
Send Read Command
Send Data

Receive Data

Send Start Bit
Send Stop Bit

@

Operation Summary:

" COOKHZ

=

Address:

Selected Operations=:

*Send Start Bit
Send Write Command
Send Data
Send Data
Send Start Bit
Send Read Command
Receive Data
Send Stop Bit

D

R8C/Tiny System Simulator
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@ Enable the Simulated Host for the 11C module.
@ Select the mode: Maser or Slave.

@ Select the Slave address.

@ Click this button to start the operation.

@ Click this button to Clear the summary window.

Select the format — MSB/LSB

The available operations for the selected mode
Master is listed here.

@ Use buttons Add, Delete, etc to add the
operations to another list at the required
sequence.

Displays the commands in the sequence
selected by user.

@ The completed operations are listed here.




L CD Module Configuration for Simulation

@ Check the checkbox to enable the LCD module.
L.ED Configuration

¥ Enabls LD Module @

— Selection

Select the LCD type.

LCD Type:

1Like ¥ 16Characters
2Lines ¥ 16Characters @
dLines ¥ 16Characters & Paralel + 8 Bits [ i

SRR c '.'-.-:-n,-‘|® " 4Bits Q & On

— Part Line Selection Surnrnary:
RS

Select the interface type as parallel.

- Interface Type—‘ ~ Data Bus Width— |~ Back Light

Choose the data bus width from two options: 8bits or 4bits.

Cantral Lines: — Port lines
pectl i o RAW
RS

. 7B B dugsnd oh E

DBO
E Pogno ™ - C O DEL

BE? Fotl O gg%
DBZ2

Ptz vy CCCCCCC DE4
ey (6) i DES

DE4 B eee ea
DES Part 3

DBE pmmr*r“r'rrr@

Switch on back light for LCD.

Displays the control and data lines of the LCD.

Allocate port lines for control and data lines of the LCD.

EoRid A o b

Displays the details of the port lines alloted for the LCD

© 0000060

~ Fixed Levels -
Dizconnect all

: O 0 Level 1 Level
Pt |

o —

module.

Press this button to disconnect all the port lines from the

Ok C |
T e LCD module.

©

Fixed level like ‘0’ or ‘1’ can be selected using this option to

®

reduce the port line usage.

R8C/Tiny System Simulator




BreakPoint Setting

BreakPoint Setting

— Source

@

" Mo BreakPoint

& Cumrent Bank Regizter
i Bank 0 Fegister

i Bank 1 Fegister

™ Program Counter [PC)
™ Other Registers

™ Flags

BreakFoint Lizk:

0Coza

ocma

Select Register:

RZR0

RiL
RO
R1
R2
R3
Al
A1
FB
12R 0

@

D ata:

nooocaaa

&dd

Beplace

Bemowve

ak

Cancel

R8C/Tiny System Simulator

You can set BreakPoints in many places due to simulator’s flexible design.

@ Displays the source for the breakpoint setting.
@ Displays the list of registers available for the selected source.

@ Displays the details of the selected BreakPoint.

For the PC, multiple breakpoints, upto 16, are possible. The PC breakpoint is indi-

cated in the program window by a ‘B’ symbol




Code Generation
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SANGO

Code generation facility is available for all on-chip peripherals and external peripherals. Place the cursor at the point on the opened text file in the simulator.

From the Code generation menu any module is selected and after proper settings code is generated and gets pasted at the cursor point.

lNGﬂ - RBC/Tiny System Simulator - [Bample.c*]

= Project Edit Search Memory View Run Build Br ot SingleStep Code rakion

Window  Help

kel P B A

SR R R R R A N R R A R A R R A A R A A A A A A A A A A AN A A AR A A AR A A A RS A A AT AT

/* Clock Initilization.

ll."ﬂ‘

4% CPI Cleck

ll."ﬂ‘

/% CPU Clock Freguency

ll."ﬂ‘

/* On-chip high speed oscillator

ll."ﬂ‘

/* On-Chip high speed Osc. Freguency
ll."ﬂ‘

/* On-chip low speed oscillator

ll."ﬂ‘

/* On-Chip Low speed Osc. Freguency
ll."ﬂ‘

&
&

: External Main clock (Ein) *

: 200 MHz

: Switched On

: 20 MH=z

: Switched On

: 125EH=z

SR R R R R A A R AR A R A R A R R AN A AN A R A A AN A A A A A F AR AT

void ClockInitialization(wvoid)
{

prci
cral

//Enable write optig

//U=e System clock
//Use Xein Clock as

/7411 clocks switchdg
//0n-chip feedback o
//0n-chip feedback o
//0n-chip low speed
//Drive capsbility f

//8elect Xin clock H

//0n-chip high speed
//3elect On—chip low
//0n-chip high speed
//Dishle write optig

Code Generation - CPU Initialization
— Select System Clock
' External Main Clock [ #in ]
" On-chip High Speed Clack
" On-chip Low Speed Clock ®
" Esternal Sub Clock [ #Cin |

Frequency:

zle| )l EEEEEEEe T el B @ @ 2||E

-~ On-chip Oscillators
—High Speed - 40kHz
V' Switch On

=N

Select:

¥ Swich On Low Speed - 125KHz

~ External Main clock [ #in-out ]
i Diive Capability—

& Low

" High

@

¥ Connect On-chip Feedback Resistar
Main Clock Frequency [ in |

| 20000000 HZ

Cout] ———

@

— External Subcloct: [ #Cinxd
= Dirive Capability—

€ Low

& High

I™ Connect Orchip Feedback Fesistor

Generate |

Cancel |

vl

3

R8C/Tiny System Simulator

[RSF2125¢ Mo Ereakpoint Set

!On-Chip Low

Code for CPU Initialization:

Select the system clock from the

options available.

The selected clock and its divisions
available are displayed in the list box.
Choose the system frequency from the

list.

Options are available for the on-chip
oscillators. Select them if code is

required.
Options for external main clock.

Options for external sub clock.

Click generate button to generate the

code.

FRONTLINE
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Code Generation for Two Lines by 16 Characters LCD Interface

SANGO - RBC/Tiny System Simulator - [Example.c®] o X Select the required routines

Project  Edit Search Memory View Run Buld BreskPoint  SingleStep  Code Generation  Window  Help

mm]PLBLELE] (e A B e e i
Binelude WEEDDIsEley AN Code Generation - LCD Routines kad Al
Select the LCD type and

- Select Routines—————  —  —Setting

S A R R AR A A AN AN A AT AT REE T |n|t|a||zat|on Sett“’]g
/*Routines for LCD Display 7 lritisioanen ™ Use Same Setting az in Simulation =
ll."W'KW'KW'KW'K'&"KW'KW'KW'KW'KW'KW'KW'KW'KW'KW'KW'KW? SE|eCt LED

¥ Message Display 1Line # 16Characters L . .
#define RS PIN FO_O I¥ Character Display 2Lines ¥ 16Characters I Clear Entire Display [ Display Shitt The control lines and

#define RW PIN PO_1 ALines ¥ 16Characters .
#define E_PIN PO 2 ¥ 2 Digits Display 4lines % 20Characters ¥ Display On ¥ Cursor On selected port lines are

igits Di displayed as summary.
#define DATA PORT Pl bibul B ¥ Retum Cursor to Home Position piay y
B ¥ Clear Display

SR A R R A A A AN AN A AT AT ARG T =

m -1 @ W

Coateiin — Curgor Maove Direction— 1~ Data Bug Width—  — Curzor Type-
/% Initialization routine for LCD ol ; = aBi N I Select the ort IineS fOf the
SR A R R AR A A AN AN A AT AT REE T W Cursor Ond0Of 2aIEmEn 15 Sira p
woid InitislizelCD(wvoid) ¥ bi  Increment " 4Bits " Blinking Contr0| |IneS EH‘OF CheCkIng
7 oo also included. (ie. A single
LCDDelaylenn() ; W Read One Byte From DD RAM Elaek Fraauency . . : 9
: port line cannot be selected

20000000 H q
SendConmand (0x38) ; sekctal | [ ‘ TR for two or more control lines)

LCDDelaylelor) ;

SendContnand (0x38) Surnmary: —Port Ling Selection

LCDDelaydO() : Bus Width @ 8 Bits ]} Contral Lines: ~ Part line: (-D
7EH 43210

Port Line Details:
SendContnand (0x38)

I
LCDDe Laydn () ; e B Pt CC OO
EAU | Pot1 & CCCC OO

s ig =

SendConand (0x0E) ; DED @ Pat2 CCCCCCCC
LBl

SendContnand (0x04) ; DEZ Pata . COC OO

DE3
ReturnHowmeLCD () ; DE4 Potd C €

} L - e N aalslalalslale

ll."'&"K'&"K'&"K'&"K'&"K'&"K'&"K'&"K'&"K'&"KW'KW'KW'K'&"KW'KW'KW? —FiKEdLEVE|87
/*Display String Pointed by DPTR Brciieiiode Dlspcgmiicelsa"  0lsvel C iteval

l,.-’w
/% Input : LineNumwber, Characterly &I M|

I Ol
[RSF2125¢ Mo Breakpoint Set mic:o {on-Chip Low

FRONTLINE
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Code Generation for Internal Peripheral - Timer RA
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SANGO

Code is generated for all the available modes of the Timer RA. For example the ‘Pulse output mode” is discussed here.

SANGO - RBC/Tiny System Simulator - [Example,c*]
E! & Project Edit

Search  Memory  View Run Buld B Pont  Sin

eration \Window  Help

ket Pt

2| o 28l |

BN = | e | 7|

PR RS R R R R R R R R R R R R R R AR R R R R R R R R

/% Timer RA Initialization Routine.
jﬁ
/% Mode i Pulse Output Mode
/% Clock Source : On-Chip High Speed Oscillator/2
/* O/P Fregquency H
/% Initiml O/P Lewel : 1 lLewvel
/* P3_0 Function : TRLD Output (Complementry OfF of
/% TRAIQ Output ¢ Enabled in the port line P1_7
/% Interrupt : Enabled [Level - 7]
jﬁ
/% Input : None
/% Output : None
'f7r7r7r7rﬁ7r7rﬁﬁﬁ7r7r7r7r7rﬁ7r7rﬁﬁﬁ7r7r7r7r7r7r7r7rﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
voild InitializeTimerRA(void
i
traioc = Ox04: # Initimlize
// SBelect init
// Ensble TRAI
// Ensble TRAOQ
tramr = Bx&ls // Select Oper
/f Select fOCO
trapre = 0Ox63; // Initilaize
tra = Dwhds #7 Imitilaize
frao = Dx03: F Swischohigh
// Select high
fraz = BxbE: #7 Seleet the
asm("FCLR I7).; // Disable Int
traic = BB // Set the Tim
asm("FSET I).; // Enable Inte
tstart_tracr = 1; /4 Start Timer

Code Generation - Timer RA |z|

Count Setting
FrescalerTRAPRE) IEE)

Counter[TRA] I 3

Interrupt Priarity Level :

I 7 [Highest - I

F1 Clock
]

Event Counter
Pulss Width Measurement
Pulse Period Measurement

Clock Souce:

F1-0.0Hz E ij
F2-0.0Hz
F&-0.0Hz

FC32 -1.024 KHz

Digital Filter:
¥ Enable TR&IO Function at P1_7/P1_5
¥ Enable TRAD Function at P3_0

™ Don't Generate Code for Default Setting

TRAIO - Port Line Selection- ~ TR&I0 Starting Dutput Level
@ 1 Level

i DLevel

i Port Line P1_7
" Port Line P1_5

faco - ~ High Speed Oscillator Divider—————————
" Low Speed Oscillator [128KHZ) w2 4 g~ - E@

' High Speed Dscillator [40MHZ] 3 (st g g

Frequency : 1 KHz

Generate | Cancel |

¥

R8C/Tiny System Simulator

|RSF2125¢ Mo Breakpoint Set on-Chip Low

®

©000 00 6

Mode selection. Available modes are listed
here.

Enter the prescalar and counter values. The
frequency of the waveform gets displayed in a
static box at the bottom. Adjust the counter
values and set the required frequency.

Set the priority level for the timer RA overflow
interrupt.

Select the clock source for timer.

Select the sampling clock for digital filter if
required.

Select the port line for TRAIO output.
Select the output level for TRAIO pin.
Select the oscillator for fOCO clock.
Choose the clock divider

Click the generate button to generate the code.
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Project Management

I SANGO - RBC/Tiny System Simulator
File Project Memory  Yiew Run Build BreakPoint SingleStep  Window  Help

%ﬁ ﬁﬁ Jﬂsﬁitgﬁpﬂﬂ & EE i@ !@J [ [ I f ood | Barn ez I

(P Project

=B ClockTest
Assembly Source Files
ClockTest.A30

| ClockTest.A30

I N R A R A R R R A T A A N AR AR AN A A TN A AN A AN AN AR NESN TN

; Template for Renesas RSC/Tiny (RSFZ1247/R5F21257) Microcontrollers.

I N R R R N R A R A R A A A A A AN AR AN A R TN A AN A AN AN TR NESN TN

Linclude
include

Initislizationid Z5.a30
SFRz4 25.inc

[ T [ N, [ I Y

izstack top . Eegu
ustack_top . Egu

.glb start

Editor Window

I N N A A A R A R A T R A A AN AN AN AR AN G A AN TR TGN AAEN S

Project Window

; ID Code & Option Function 3elect Register Setting
;ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬂ‘ﬁ'ﬁﬁ'ﬁﬁ'ﬁﬁ'ﬁwﬁwﬁwﬁwﬁwﬁwﬁwﬁwﬁwﬁwﬁw

Lid "YFFFFFFFFFFFFFF" ;ID Code Setting

.0ofsreg OFFH ;Option Function Jelect Register Zetting

LEection
il

Frooram. Code

Building the Project 'ClockTest'

Assembling. . .
E:“Renesasz~Topview Simulator for R8C~Debug~R8Chssembler-binasil.exe -L -R8C -T E:“U=ser3~R8CSimulator~ClockTest~ClockTest. 430 =
Qutput Window

<< Asz=embling Completed »»

Linking. ..
E:“Reneza="Topview Simulator for RECDebug~R8CAszszembler~bin~lnil.exe —g -mz -REC -t —-m —o ClockTest =30 ClockTest

<¢ Linking Completed :3» A
<

|3

[Ready R5F2125¢ Mo Breakpoink Set mic:0 |on-Chip Low

R8C/Tiny System Simulator

16
SANGO

SANGO gives you facility to develop
your programs right from the scratch.
SANGO’s built-in Text Editor takes care
of program entry operations. You can
also downl9oad any input program from

the disk.

Program development starts by creating
a new project. The project window gives
the details of the files used in the

project.

The editor window displays the contents

of the ‘C’ files.

The project files can be compiled using
the ‘C’ Compiler for R8C/Tiny. The
compiler output is captured and
displayed in the Output window. Use
‘Dowload’ option to download the mot

file in to the simulator for testing.
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Example 1 - Study of On-chip ADC with 8 Numbers of Point LEDs

@) SANGO - RBC/Tiny System Simulator
File Project Memory View Run Build BreakPoint SingleStep  ‘Window  Help

m|@|.m|sﬂ|,ﬁ|,ﬁ| ple|el &l
. . ® & & o ¢ O
P_7

P1_2 P1_3 P1_4 P1_5 P1_6
LED Display Window

wor Program
Address  BF Opcodes
ncozs3 9 1B FD
0coz2e FE F4 . QC01EH
UCDZB\ FE EO0 ! QCno09H
0CO2a CurremtzProgram Counter
nCozc 7E 9F 50 00 0,000&H
0Co3o0 C7 08 0e 00 #08H, CHO
0C034 C7 68 07 00 H#E8H, CHM1
0Co3se 7E BF &2 00O
0C03c FE 9F 3C 00
0co4o0 7E BF S0 00 U,DDDAH
ocodd 7 FF E3 00 HOW B #FFH,FD1
Qzo4s F3 RTS
nco49 04 HOP
OCO44 7C EHNTER #01H
0z04D 7 HOW B #£07H, ADCONHD
0Cos1 HOW B #20H, ADCONL
QCOoss HOV B #01H, ADCON 2
0Coes HOV . B #0,-01H[FE]
0COsE CHE . B #32H,-01H[FE]
OCOSE JGET QCnedH
0Co0&0 INC.B —01H[FE]
0CoeR2 JHE . B OCOSEH

> 2
I'ZI@IXI

#1H -03H[FE]

Hnenonics

Ready RS5F2111¢ No Breakpaoink Set M/ 1501645 External Clo

R8C/Tiny System Simulator

IO Window - Variable Analog

JVoﬂaquource

A3 Woltage = 0L004

|
o

ANE Waltage = 0.00%

|

xample

ge gwen at channefy in & bit mode balogs 2ol

P ulnt‘l:E‘D?,

H Woltage = (.00
Move Slider to change tﬁe I[P Voltage

Woltage = 0L004

Woltage = 5.00%

In this example the on-chip ADC is
read and the digital data from ADC is
displayed on eight numbers of point
LEDs. The ADC is configured in 8 bit,
one shot mode. The variable analog
voltage can be given to the selected
ADC input through the slider provided

in the I/0 window.

For study purpose, channel 7 of ADC
is used and the point LEDs are
connected to the port line P1_0 to

P1_7.

In the program, the start conversion
signal is given, and the converted
digital data is read from ADC after
getting the end of conversion signal.
The read digital data is send to the
port 1. This process is repeated

continuously.

FRONTLINE
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Example 2 -Two Lines by 16 Characters LCD Interface

SANGO - RBC/Tiny System Simulator
File Project Memory  Yiew Run Build BreakPoint SingleStep  Window  Help

@ |m| B BB 5] ¢ |=e ﬂ Bl # of a two lines by 16 characters LCD
v |Program [- [A[x] ElLen-2 AEER module with micon in 4bit bus mode.

Opcodes Hnemonics

This example deals with the interfacing

— i il 2 ] Port lines P2_1 to P2_3 are connected
HEeasd : to the control lines RS, R/W and E.
The portlines P2_4 to P2_5 are used

to send the data to LCD module.

0. 0004H
#08H. CHO
#28H, CH1 Data Register
2,000CH Data Register
4.0007H Data Register
0. 0002H S In the program, the LCD module is first

Data Register

#0420H, ISE Data Register

it Sl hddvess Register A9 Then a 2 line message is displayed
0, FM0O Addre=s=s Register Al

#0.FRCR Frane Base Register FE on LCD as shown in the figure.

#0060, Barik 1=
#0450,

#0400H, LCD Example

#0000H,

:.'.‘.' Registers

initialized in 2 lines, 4 bit bus mode.

#FEDCH. bit bus mode and a test message is displayed on LCD)_
#0.ROL
#0400H,
#0000H,

#0.ROL
#0400H,

Control Registers:—

Program Counter PC

#0000H, Interrupt Table Register IHTE
User Stack Pointer USP
Interrupt Stack Pointer ISP

[R5F2125¢ Mo Breakpoint Set mic:3122183 [External Clo

R8C/Tiny System Simulator FRONTLINE
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Example 3 - Serial Port

This study example gives a picture of
SANGO - RBC/Tiny System Simulator

File Project Memory View Run Build BreakPoint  SingleStep  ‘Window  Help e the on-chip serial port and the simulated
a3 o il [l el il i i
)b Pl P Rl | I Y = host serial port in asynchronous mode.

~TARTO ¥ Enable Host Serial Port . . .
The UARTO of R8C/Tiny micon is used
Receiver Buffer: Receiver Buffer:

E4 65 73 74 69 6E 67 2E 2E 2E 0D OA in this study at 9600 baud rate. In the

program, the UARTO is initialized at
Received Bytes
(Displayed in Hex format) 9600 baud and a message “Testing...”

is sent to the host.

Transmitter Buffer: Transmitter Buffer:

Te=ting . . .11

The host will receive the message and
Transmitted Bytes from R8C Micon

(Displayed in ASCII format) displayed the same on the screen. Data

Serial Porfi Example . . .
(Micon transmits a test message "T@sting...” and the host receives the transmitted and received for both on-chlp

test message at the baud rde of 9600 bits per second) .
Connect to: rMode—————— £ 9th Bit ~Format———— UART and the host are dlsplayed on

~UART1 [vakT0  ~] ® S &0 & ISB First screen as shown.

Receiver Buffer: * ASvync ie k| " MSE First

There is an option to select the display
Bit= ~Parity —Stop Bit=— Clock Folarity-

_ ) ) o format as either ASCII or Hex.
7 Bits * Ho Parity @ 1 Bit % Rizing

# 8 Bits " Ewen " 2 Bits " Falling

Transmitter Buffer: 9 Bits  0dd
| Data:l

| > <

Ready RS5FZ113¢ Mo Breakpoink Set /3556791 Cn-Chip Lowe

R8C/Tiny System Simulator FRONTLINE
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Project - Programmable Timer

Topview Simulator for RBC Family Devices EES|  This is an R8C/Tiny based useful timer
File Project Memory Yiew Run Buld BreakPoint  SingleStep  Window  Help

|| L8] B8] o nle| s HEE EEEEE | Bl EE Em e 2= meant for controlling a relay/solenoid
(= 18X 22 program MI=3]  as per timing schedule. It can be used

EFP 3 Hrenor
HOW 1T F1H.EOD

JNE 0Cza5H required to switch On/Off lights, motors
RT=

ESET 0. 000AH and etc. at the fixed predefined timings.
HOV B #OBH, CHO
~Matrix Keypad 44— HOV . E #28H. CHL

Esc Set BCIR 2. 000CH The hardware is very simple. The
BSET 4. 0007H
ECIR 0. 00DAH R8C/Tiny micon controls every thing.
RTS

LDC #0500H, ISP
HOV . #02H, FRCE track of the current time. The LCM with
HOV . #0, FHO

HOV . #0,FRCE
inc #00G0H, the keyboard to give the required
LD FO480H,
1DC #0400H, interacting facility.
LD FOOOOH,
LD FFEDCH,
MOV B F0.ROL
HOV. W #0400H,
HOV. W #0000H,
S5TR.E

HOV . B #0.ROL
HOV . W #0400H,
HOV. W #0000H,
S5TR.B

in many applications where it is

There is an IIC RTC available to keep

2 line X 16 size display combines with

W

[RsF2125¢ Mo Breakpoint Set mfc: 251587 External Clot
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ELECTRONICS




	Introduction
	Device Selection and Clock Setting
	ClearView Window Structure
	I/O Simulation Window
	CPU Status Window
	Simulated Host for Serial Port
	On-chip Serial Port Simulation
	Simulated Host for the SSU
	LCD Module Configuration for Simulation
	BreakPoint Setting
	Code Generation
	Code Generation for Two Lines by 16 Characters LCD Interface
	Code Generation for Internal Peripheral - Timer RA
	Project Management
	Example  1 - Study of On-chip ADC with 8 Numbers of Point LEDs
	Example  2 - Two Lines by 16 Characters LCD Interface
	Example  3 - Serial Port
	Project  - Programmable Timer

