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IntroductionSANGO - R8C/Tiny System Simulator gives an excellent simulation environment for the industry�s most popular 16-bit microcontroller family, R8C/Tiny. Itgives all required facilities to enable the system designers to start projects right from the scratch and finish them with ease and confidence.SANGO is the total solution giving many state of art features meetingthe needs of the designers possessing different levels of expertise. Ifyou are a beginner, then you can easily learn about R8C/Tiny basedembedded solutions without any hardware. If you are an experienceddesigner, you may find most of the required facilities built in thesimulator enabling you to complete your next project without waitingfor the target hardware.Device SelectionDevices in the groups R8C/11, R8C/13, R8C/1A, R8C/1B, R8C/24 andR8C/25 of R8C/Tiny family are supported.Program EditingPowerful editing features for generating your programs and the facilityto call an external Assembler to process input programs.ClearViewClearView facility gives all the internal architectural details in multiplewindows. Information about the Program, Memory, Registers, SFRsare clearly presented in many windows to make you understand theprogram flow very easily.CPUArchitectureOn-Chip PeripheralsExternal Embedded Building BlocksCode Generation Real Time ApplicationsReal Time Applications
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SANGOProgram ExecutionA variety of program execution options including Single Stroke full speedexecution, SingleStep, StepOver and BreakPoint execution modes give youtotal control over the target program.ClearView updates all the windows with the correct and latest data and it isa convenient help during your debugging operations.You may find this Simulator simplifies the most difficult operation of theprogram development, debugging, into a very simple and interesting task.Simulation FacilitiesPowerful simulation facilities are incorporated to complete your next embeddedsolution:! 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, communicationfacilities.! Facilities are available to use all the features of the selected micons withoutany physical hardware.! Also plenty of external embedded modules are simulated for the application." Range of Plain Point LEDs and Seven Segment LED options." LCD modules in many configurations." Momentary ON keys." A variety of keypads upto 4 X 8 key matrix. " Toggle switches." All modes of onchip serial port communication facility." IIC components including RTC, EEPROMs." SPI Bus based EEPROM devices.Code Generation FacilitiesPowerful and versatile Code Generating facility enables you to generate theexact and compact code for many possible application oriented interfacingoptions.You can simply define your exact needs and get the target code at a press ofbutton at anywhere in your program flow. The code gets embedded into yourapplication 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.



3R8C/Tiny System Simulator

3
SANGOSelect the device group from thelist.Select a particular device form thelist of devices.The features of  the selecteddevice will be displayed here.Check the check box to connectexternal clock to system.Enter  the  f requency  o f   theexternal clock in Hz.Some of the devices have facilityto  connect  a  sub c lock wi thfrequency of 32.768 KHz. If thecheck  box  is  enab led ,  thesubclock will be connected to thecontroller.Cl ick  OK but ton to  s tar t  thesimulator with the environmentmeant for the selected device.Device Selection and Clock Setting
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SANGOThis is an optimized arrangement wherewindows are strategically placed in thedisplay. Display area of the monitor isdivided into five  windows. Windowsmeant for Program, Register, RAMArea, Code Area, and SFR are placedin the ClearView. Size and position ofthe windows can�t be changed. Scrollingfaci l i ty  is avai lable wherever i t  isrequired.This ClearView gives  a completepicture on the internal architecture in asingle screen while debugging  theprogram code.ClearView Window Structure
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I/O Simulation Window Displays the input levels of each port line and facilityis available to set �0� or �1� level to the input line.Indicates the output levels of all port lines.To simulate ADC , a third option �Analog� to therespective  port lines is provided. If this option isselected to a particular port line, a variable analoginput source is enabled for that line along with theanalog reference source.To simulate interrupts and timers with externalclock,  a fourth option called �Pulse� is provided forthe respective lines. A button is available to generatepulses to the timer or interrupt lines.I/O window comes with all the  ports of I/O lineswith facility to simulate timers/counters at therespective I/O pins. Interrupt conditions can besimulated. Facility to test ADC is also available inthis window.
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SANGOA variable source is connected to the portline, if �Analog� option of that line enabled.A slider control is provided for this purpose.Using this slider, the voltage level to theselected port l ine can be varied. Thes imula ted  vo l tage ge ts  d isp layed.Maximum voltage input is 5V.A variable source is connected to the Vrefof the ADC using another slider. Maximumvoltage input is 5V.I/O Simulation Window
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SANGOGives the details of the external main clock, its status and itsfrequency. The frequency can also  be edited here for the targetapplication.Displays the status of the high speed on-chip oscillator: Thefrequency of the high speed oscillator and its division ratio.Displays the status of the low speed on-chip oscillator along withits frequency of oscillation.Gives the details of the external sub clock, its status and itsfrequency.Gives the details of selected CPU clock (either external mainclock 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 canbe similated and examined when using this window.Gives details of the oscillation circuit, whether the circuit isoscillating or not and about the Oscillation Stop Detection Circuit.The details of watchdog timer, its status, underflow time and thetimer count value are indicated.The CPU Status window gives the details of the CPU clockfrequency, on-chip oscillators, voltage detection circuits, watchdogtimer, etc.CPU Status Window
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Simulated Host for Serial Port Host window acts as the host to the serial port UART0,  UART1 and SSU.Displays the serially received data.Transmits the data serially with the defined baud rate and format.Select the channel UART0 or UART1 or SSU.Select the mode Synchronous or Asynchronous.Select the 9th bit data for multiprocessor communiactionChoose the format � LSB first / MSB firstChoose the baud rate for transmission and reception.Select the no of bits for Asynchronous mode 7 bits / 8 bits / 9 bits.Select the parity type for Asynchronous mode � no parity / even / oddChoose the stop bits for  Asynchronous mode.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.This setting applies for Synchronous mode and SSU mode. Select thehost to simulate a master or a slave.Select the file, to transfer from the host. The file transfer details aredisplayed.
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On-chip Serial Port Simulation This window simulates both the channels of the serialport. Receiver buffer for channel 0Transmit buffer for channel 0Receiver buffer for channel 1Transmit buffer for channel 0Select the display format for all buffers.Clear both the buffers for channel 0
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Simulated Host for the SSUThis window is the simulated host  for the on-chip SSU. Enable the Simulated Host for the IIC module.Select the mode: Maser or Slave.Select the Slave address.Enter the data to be sent.Select the clock speed.Click this button to start the operation.Click this button to Clear the summary window.Select the format � MSB/LSBThe available operations for the selected modeMaster is listed here.Use buttons Add, Delete, etc to add theoperations to another list at the requiredsequence.Displays the commands in the sequenceselected by user.The completed operations are listed here.
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LCD Module Configuration for Simulation Check the checkbox to enable the LCD module.Select the LCD type.Select the interface type as parallel.Choose the data bus width from two options: 8bits or 4bits.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.Displays the details of the port lines alloted for the LCDmodule.Press this button to disconnect all the port lines from theLCD module.Fixed level like �0� or �1� can be selected using this option toreduce the port line usage.
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SANGOYou 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� symbolBreakPoint Setting
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Code GenerationCode 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.Code for CPU Initialization:Select the system clock from theoptions available.The selected clock and its divisionsavailable are displayed in the list box.Choose the system frequency from thelist.Options are available for the on-chiposcil lators. Select them if code isrequired.Options for external main clock.Options for external sub clock.Click generate button to generate thecode.
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Code Generation for Two Lines by 16 Characters LCD Interface Select the required routines.Select the LCD type andinitialization setting.The control lines andselected port lines aredisplayed as summary.Select the port lines for thecontrol lines. Error checkingalso included. (ie. A single  port line cannot be selected  for two or more control lines)
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Code Generation for Internal Peripheral - Timer RA Mode selection. Available modes are listedhere.Enter the prescalar and counter values. Thefrequency of the waveform gets displayed in astatic box at the bottom. Adjust the countervalues and set the required frequency.Set  the priority level for the timer RA overflowinterrupt.Select the clock source for timer.Select the sampling clock for digital filter ifrequired.Select the port line for TRAIO output.Select the output level for TRAIO pin.Select the oscillator for fOCO clock.Choose the clock dividerClick the generate button to generate the code.Code is generated for all the available modes of the Timer RA. For example the �Pulse output mode� is discussed here.
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SANGOSANGO gives you facility to developyour programs right from the scratch.SANGO�s built-in Text Editor takes careof program entry operations. You canalso downl9oad any input program fromthe disk.Program development starts by creatinga new project. The project window givesthe details of the fi les used in theproject.The editor window displays the contentsof the �C� files.The project files can be compiled usingthe �C� Compiler for R8C/Tiny. Thecompi le r  ou tpu t  i s  cap tured  anddisplayed in the Output window.  Use�Dowload� option to download the motfile in to the simulator for testing.Project Management
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Example  1 - Study of On-chip ADC with 8 Numbers of Point LEDs In this example the on-chip ADC isread and the digital data from ADC isdisplayed on eight numbers of pointLEDs. The ADC is configured in 8 bit,one shot mode. The variable analogvoltage can be given to the selectedADC input through the slider providedin the I/O window.For study purpose, channel 7 of ADCis used and the point  LEDs areconnected to the port line P1_0 toP1_7.In the program, the start conversionsignal is given, and the converteddigital data is read from ADC aftergetting the end of conversion signal.The read digital data is send to theport 1. This process is repeatedcontinuously.
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Example  2 - Two Lines by 16 Characters LCD Interface This example deals with the interfacingof a two lines by 16 characters LCDmodule with micon in 4bit bus mode.Port lines P2_1 to P2_3 are connectedto the control lines RS, R/W and E.The port lines P2_4 to P2_5 are usedto send the data to LCD module.In the program, the LCD module is firstinitialized in 2 lines, 4 bit bus mode.Then a 2 line message is displayedon LCD as shown in the figure.
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Example  3 - Serial Port This study example gives a picture ofthe on-chip serial port and the simulatedhost serial port in asynchronous mode.The UART0 of R8C/Tiny micon is usedin this study at 9600 baud rate. In theprogram, the UART0 is initialized at9600 baud and a message �Testing��is sent to the host.The host will receive the message anddisplayed the same on the screen. Datatransmitted and received for both on-chipUART and the host are displayed onscreen as shown.There is an option to select the displayformat as either ASCII or Hex.
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Project  - Programmable Timer This is an R8C/Tiny based useful timermeant for controlling a relay/solenoidas per timing schedule. It can be usedin  many app l ica t ions  where  i t  i srequired to switch On/Off lights, motorsand etc. at the fixed predefined timings.The hardware is very simple. TheR8C/Tiny micon controls every thing.There is an IIC RTC available to keeptrack of the current time. The LCM with2 line X 16 size display combines withthe keyboard to give the requiredinteracting facility.
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