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Programming  

Embedded Systems Microcontroller 

 

You Can Practice Microcontroller Programming Easily Now! 

WALID BALID, Tuesday, December 15, 2009 



  
 

 178  
 

 Exp.26:Serial Communications RS232 

 
RS232  

 
 
•  
•  


       

 


 

Parallel 
Communications 

Serial Communications 
Synchronous Asynchronous 

§ LPT 
§ ISA 
§ EISA 
§ VESA 
§ ATA 
§ SCSI 
§ PCI 
§ PCMCIA 
§ IEEE-1284 
§ IEEE-488 

o I2C  
o SPI 
o PS2 

• Morse code telegraphy 
• RS-232 (COM Port) 
• RS-423 
• RS-485 
• Universal Serial Bus (USB)  
• FireWire 
• Ethernet 
• Fiber Channel1 
• InfiniBand2 
• MIDI3 
• DMX5124  
• Serial ATA5 
• SpaceWire6 
• PCI Express 
• SONET and SDH7 
• T-1, E-18 
                                                             
1 High-speed, for connecting computers to mass storage devices 
2 Very high speed, broadly comparable in scope to PCI 
3 Control of electronic musical instruments 
4 Control of theatrical lighting 
5 New replacement for parallel IDE 
6 Spacecraft communication network 
7 High speed telecommunication over optical fibers 
8 High speed telecommunication over copper pairs 
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RS232 
9DTE

10DCE 

 

 

 
TTL 

Ø “0”"Space"+3V ~ +25V 
Ø “1”"Mark"-3V ~ -25V. 
Ø “x”-3V ~ +3V. 

±25V“GND”
500mA 

 
                                                             
9 Data Terminal Equipment (computer) 
10 Data Circuit-terminating Equipment (modem) 



  
 

 180  
 

RS232 

Disadvantages Advantages 
×       System-to-System

Chip-2-Chip 
 Chip-2-Sensor.  

× 
 

× RS232<>TTL 
× Single Master/Single Slave 
×  

ü       
 

ü 50
     

 
ü  ±25

“0” , “1” 
ü  

 

RS232 
RS232 Serial Port “COM”

 
Port Address 

COM1 0x3F8 
COM2 0x2F8 
COM3 0x3E8 
COM4 0x2E8 

COMxDB-9Pin 

 
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 

1, 2, 3, …., 9 

Pin Name Direction Function Description 
1 CD In Control Carrier Detect 
2 RXD In Data Receive Data 
3 TXD Out Data Transmit Data 
4 DTR Out Control Data Terminal Ready 
5 GND --- Ground System Ground 
6 DSR In Control Data Set Ready 
7 RTS Out Control Request to Send 
8 CTS In Control Clear to Send 
9 RI In Control Ring Indicator 

CCDD  ––   CCaarrrriieerr  DDeetteecctt  ((CCoonnttrrooll  sseenntt  ffrroomm  DDCCEE  ttoo  DDTTEE)):: 
 

RRxxDD  ––   RReecceeiivvee  DDaattaa  ((DDaattaa  sseenntt  ffrroomm  DDCCEE  ttoo  DDTTEE))::  
DCEDTE 
Mark state, “0 or Positive”(Idle State, “1 or Negative”

 

TTxxDD  ––   TTrraannssmmiitt  DDaattaa  ((DDaattaa  sseenntt  ffrroomm  DDTTEE  ttoo  DDCCEE))::  
DTEDCE 

Mark state, “0 or Positive”Idle State, “1 or Negative”
 



  
 

 182  
 

DDTTRR  ––   DDaattaa  TTeerrmmiinnaall  RReeaaddyy  ((CCoonnttrrooll  sseenntt  ffrroomm  DDTTEE  ttoo  DDCCEE))::  
DTE 

DCE 

DDSSRR  ––   DDaattaa  SSeett  RReeaaddyy  ((CCoonnttrrooll  sseenntt  ffrroomm  DDCCEE  ttoo  DDTTEE))::  
DCEDTE 

“0”“1” 

RRTTSS  ––   RReeqquueesstt  TToo  SSeenndd  ((CCoonnttrrooll  sseenntt  ffrroomm  DDTTEE  ttoo  DDCCEE))::  
DCEDTE

 
“0”  “1” 

 

CCTTSS  ––   CClleeaarr  TToo  SSeenndd  ((CCoonnttrrooll  sseenntt  ffrroomm  DDCCEE  ttoo  DDTTEE))::  
DTE

DCE
 

 “0”       “1”  
 

RRII  ––   RRiinngg  IInnddiiccaattoorr  ((CCoonnttrrooll  sseenntt  ffrroomm  DDCCEE  ttoo  DDTTEE))::  
  DTE

 

              “TxD”
“RxD” 

 



Practical Class 9 Programming Microcontrollers 
 

Faculty of Electrical and Electronic Eng. 183 Automatic Control & Automation Dept. 
 

    Hardware handshaking      
RTS, CTSTxD, RxD 

Ø CTS
 

Ø RTS
RTS 

Ø  

•  

•        RTS     
 

 
RS232 

SPECIFICATIONS RS232 RS423 
Mode of Operation SINGLE-ENDED SINGLE-ENDED 
Total Number of Drivers and Receivers on One Line 1DRIVER/1RECVR 1DRIVER/10RECVR 
Maximum Cable Length 50 FT 4000 FT 
Maximum Data Rate 20kb/s 100kb/s 
Maximum Driver Output Voltage ±25V ±6V 
Driver Output Signal Level (Loaded Min.) Loaded ±5V to ±15V ±3.6V 
Driver Output Signal Level (Unloaded Max) Unloaded ±25V ±6V 
Driver Load Impedance (Ohms) 3k to 7k >=450 
Max. Driver Current in High Z State Power On N/A N/A 
Max. Driver Current in High Z State Power Off ±6mA @ ±2v ±100uA 
Slew Rate (Max.) 30V/µS Adjustable 
Receiver Input Voltage Range ±15V ±12V 
Receiver Input Sensitivity ±3V ±200mV 
Receiver Input Resistance (Ohms) 3k to 7k 4k min 


24AWGShield 16PF/FT100Ω   



  
 

 184  
 

SynchronizeAsynchronize 
 

clock or strobe
 

 

\
 


Start Bit

Stop Bit
 

 

 

 



Practical Class 9 Programming Microcontrollers 
 

Faculty of Electrical and Electronic Eng. 185 Automatic Control & Automation Dept. 
 


 

 

ü Half-DuplexFull-Duplex 

ü bit 6, 7 or 8 

ü Baud Rate 

ü      Parity Bit 
Even or Odd 

ü 1, 1.5 or 2 

   Half-Duplex      
            

 
Full-Duplex

 

Parity Bit
 

 
“Even”“0”

“1” 

10110010 > Parity Bit = 0 | 10110110 > Parity Bit = 1 
“Odd”“0”

“1” . 

10110010 > Parity Bit = 1 | 10110110 > Parity Bit = 0 



  
 

 186  
 

N   
5, 6, 7 or 8bitN=7bit ASCII=127 

 

Stop Bit1, 1.5 or 2  

 

Baud Rate
 

300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200, etc… 

 

       =             

 

        /    =             

 

 



Practical Class 9 Programming Microcontrollers 
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RS232 

 



  
 

 188  
 

RS232 
8250-UART

 

/IOR, Input/Output Register 
COM1: 0x3F8   |   COM2: 0x2F8 

RxDTxD 

 
LCR, Line Control Register 

COM1: 0x3FB   |   COM2: 0x2FB 

 

 

LSR, Line Status Register 
COM1: 0x3FD   |   COM2: 0x2FD 

 

 

MCR, Modem Control Register 
COM1: 0x3FC   |   COM2: 0x2FC 

8250 
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MSR, Modem Status Register 

COM1: 0x3FE   |   COM2: 0x2FE 

“dxxx=1”
 

 
 

IER, Interrupt Enable Register 
COM1: 0x3F9   |   COM2: 0x2F9 

  COM   “1” Active     
IRQ4COM1IRQ3COM2 

 

 

IIR, Interrupt Identificat ion Re gi ster 

COM1: 0x3FA   |   COM2: 0x2FA 
  

 

 



  
 

 190  
 

COM3 
 

 

 
8250

1.8432MHZ"Divisor"     =  1.8432 × 10 16 ×         

9600bpsDivisor 

       =  1.8432 × 10 16 ×     =  1.8432 × 10 16 × 9600 = 12 

D=12UART8250 
• Bit7=1LCR 
• LSB0x3F8 
• MSB0x3F9 
• Bit7=0LCR 
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COMVB, MVS2008.net 
 

ActiveX & OCX Components         
 Bios

 

 

VB6“MSComm”“OCX”MSCOMM32.ocx
COM 

System32
SP6VB6 

“Standard EXE”
 VB6

“Enterprice Edition” 

 

 



  
 

 192  
 

“Microsoft Visual Studio 2008” VB6 
SerialPort

.netVB.net, C#.net or C++.net.( 

 

     SerialPort   
VB6 

VB6 
            

COM( 
    

Test1/ProjRS232.vbp 


OutGoing
Send Data

    
    

InComing 
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  
Private Sub Form_Load() 
    MSComm1.CommPort = 1 
    MSComm1.Settings = "9600,N,8,1" 
    MSComm1.RThreshold = 1 
    MSComm1.InputLen = 0 
    MSComm1.InBufferCount = 0 
End Sub 

 
Private Sub cmdClear_Click() 
    txtOutput.Text = "" 
    txtInput.Text = "" 
End Sub 
 
Private Sub optCOM1_Click() 
    MSComm1.CommPort = 1 
End Sub 
 
Private Sub optCOM2_Click() 
    MSComm1.CommPort = 2 
End Sub 
 
Private Sub optOpen_Click() 
    MSComm1.PortOpen = True 
End Sub 
 
Private Sub optClose_Click() 
    MSComm1.PortOpen = Flase 
End Sub 
 
Private Sub optTXT_Click() 
    MSComm1.InputMode = comInputModeText 
End Sub 
 
Private Sub optBIN_Click() 
    MSComm1.InputMode = comInputModeBinary 
End Sub 
 
Private Sub cmdSendData_Click() 
    MSComm1.Output = txtOutput.Text & Chr(13) 
End Sub 
 
Private Sub cmdExit_Click() 
    If MSComm1.PortOpen = True Then MSComm1.PortOpen = Flase 
    End 
End Sub 
Private Sub MSComm1_OnComm() 
Static sBuff As String 
    If MSComm1.CommEvent = comEvReceive Then 
        If optBIN.Value = True Then 
            sBuff = sBuff & StrConv(MSComm1.Input, vbUnicode) 
            txtInput.Text = sBuff 
        Else 
            txtInput.Text = txtInput.Text & MSComm1.Input 
        End If 
    End If 
End Sub 



  
 

 194  
 

“MSComm”: 
MSComm1.CommPort = N 

N 
MSComm1.Settings = "Baud,Parity,Bits,Stop" 

 
MSComm1.RThreshold = n 

comEvReceive

n=0 
MSComm1.InputLen = n 

     n=0  
 

MSComm1.InBufferSize = n 
1~1024 

MSComm1.OutBufferSize = n 
1~1024 

MSComm1.InBufferCount = n 
 

MSComm1.OutBufferCount = n 
 

MSComm1.PortOpen = True | Flase 
| 

MSComm1.InputMode = comInputModeText | comInputModeBinary 
|Input 

var = MSComm1.InPut 
 

MSComm1.OutPut = var 
 

MSComm1.CommEvent = Value 
 

 Value 
CD comEvCD 
CTS comEvCTS 
DSR comEvDSR 

RI comEvRing 
RThreshold comEvReceive 

SThreshold comEvSend 
vbCrLf comEvEOF 

 
MSComm1.DTREnable = True | Flase 

||DTRTrue“1”“0”
Flase“0” 

MSComm1.Handshaking = comNone|comRTS|comXOnXoff|comRTSXOnXOff 
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 
MSComm1.RTSEnable = True | Flase 

||RTSHardwareTrue“1”
“0”Flase“0” 

 
 

 
ü Poling the Port 

         
 


Header ByteFooter Byte 

ü   OnComm() event    
OnComm 

 


 

 



  
 

 196  
 

Matlab 
 Matlab  

 
 

obj = serial('Port','PropertyName',PropertyValue,...) 
Ser = serial('COM1','BaudRate',9600,'DataBits',8, 'Parity','non'); 

 
fopen(obj) 
fopen(Ser); 

 
fclose(obj) 
fclose(Ser); 

 
delete(obj) 
delete(Ser); 

 
fprintf(fid, format, A, ...) 
fprintf(Ser,'This is Test'); 

TXT 
fwrite(fid, format, A, ...) 
fwrite(Ser,4); 

BIN 
A = fscanf(fid, format) 
A = fscanf(Ser); 

TXT 
A = fread(fid) 
A = fread(Ser); 

BIN 

 
ser = serial('COM1','BaudRate',9600,'DataBits',8); 
fopen(ser) 
  
fprintf(ser,'This is Test') 
A = fscanf(ser); 
fprintf(ser,A) 
  
for i=1:5 
    fwrite(ser,i); 
end 
A = fread(ser); 
fwrite(ser,A); 
  
fclose(ser) 
delete(ser) 
clear ser 
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TTL <> RS232 
    RS232  

  
 TTL    

Adapter 

   Max232   
TTL<>RS232 

 

 

 

 

TTL<>RS232 RS232
UARTMax232 

 

 

 
 
 



  
 

 198  
 

TTL<>RS232 RS232
UART 

 
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UART Exp.27: UART Interface 

 
UART  

 

 

  
2,4S31TxD, RxD 

 
RS232

UART. 



  
 

 200  
 

UART Universal Asynchronous Receiver and Transmitter Int erface 
             

RS232 TTL
RS232 UART 

           MCU-MCU 
MCU-PC 

 

AVR  

ü UARTTXD, RXD 

ü USART TXD, RXD 
XCK  

UART Frame Format 
        UART      RS232 

 

 
St: Start bit, always low. 
Data bits: (0 to 8). 
P: Parity bit (Can be odd or even) 
Sp: Stop bit, always high. 
IDLE: No transfers on the communication line (RxD or TxD), IDLE line is high. 
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Baud Rate Register 

 

UBRR UBRRH and UBRR 0 – 4095 

UBRR 1Mhz 9600bps 
      , =         ×     −   =  100000016 × 9600 − 1 =  5.510416 ≈ 6 

9600
              

 


0.5%

5% 

      [%] =                                        −    ×    % 

 

     [%] =    96008928.571 − 1  × 100% =  7.52% 

           
 



  
 

 202  
 

 
  

UART0 (Hardware). $baud = Var 

UART0 (Hardware)  Baud  = Var 

UART1 (Hardware). $BAUD1 = var  

UART1 (Hardware)  Baud1  = Var 

UART0 (Software) x Baud  #x , BaudRate 

UART1 (Software)  x Baud1 #x , BaudRate 
UART0. Print Var ; "const" 
UARTx  channel. Print [#channel,] Var; "const" 

UARTx.  

[; Varn] 
Printbin Var [; Varn] 

UARTx  channel.  

[; Varn] 
Printbin #channel, Var [;Varn] 

RS232UART0 
["prompt"] 

Var 
[,Varn]n=1,2… 

Input ["prompt"] , Var [,Varn] 

RS232UART0 ch. Input #ch, Var [,Varn ] 
RS232UART0 

[,Var2] 
Inputbin Var1 [,Var2] 

RS232UARTx ch. Inputbin #channel, Var1[,Var2] 
RS232UART0HEX Inputhex ["prompt"],Var[,Varn] 

AsciibufferUART0. var = INKEY() 
 Ascii   buffer  UARTx

 channel . “0”. Var = Inkey(#channel) 

     buffer  UART0 
Ascii  

var = WAITKEY() 

bufferUARTx
 channelAscii  

Var = Waitkey(#channel) 

buffer   UART0  “1” 
“0“

 
Var = Ischarwaiting() 
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buffer   UARTx  “1” 
“0”. 

Var = Ischarwaiting(#channel) 

      UART1,2    

Input ،     Input  Waitkey() و
buffer  

$Timeout = value 

|Input Echo On|off 
compiler

CR, LF, CRLF or LFCR   
Input 

Config Input = Term,  
Echo = Echo | Noecho 


 Terminal. 

$serialinput2lcd 

Config Serialin|Serialin1|Serialin2|Serialin3 = Buffered, Size = Size  
[, Bytematch = All|byte|none]  
[, Cts = Pin, Rts = Pin, Threshold_full = Num, Threshold_empty = Num] 

Input Buffer Serialin  SRAM  
SizeMAX= 255 
§ SERIALIN  : 1st UART Hardware Interface  > UART0 
§ SERIALIN1 : 2nd UART Hardware Interface > UART1 
§ SERIALIN2 : 3rd UART Hardware Interface > UART2 
§ SERIALIN3 : 4th UART Hardware Interface > UART3 

“Bytematch=byte”“ASCII”
 

§ Serial0CharMatch (for SERIALIN   or the 1st  UART/UART0)  
§ Serial1CharMatch (for SERIALIN1 or the 2nd UART/UART1)  
§ Serial2CharMatch (for SERIALIN2 or the 3rd UART/UART2)  
§ Serial3CharMatch (for SERIALIN3 or the 4th UART/UART3) 

“Bytematch=all” 
§ Serial0ByteReceived (for SERIALIN   or the 1st  UART/UART0)  
§ Serial1ByteReceived (for SERIALIN1 or the 2nd UART/UART1)  
§ Serial2ByteReceived (for SERIALIN2 or the 3rd UART/UART2)  
§ Serial3ByteReceived (for SERIALIN3 or the 4th UART/UART3) 

“Bytematch=none” 

Cts = Pin“CTS” 
Rts = Pin“RTS” 

Threshold_full = Num    “RTS=1”     
 

Threshold_empty = Num              
“CTS=0” 

“CTS-RTS”  



  
 

 204  
 

Config Serialout|Serialout1|Serialout2|Serialout3 = Buffered, Size = Size 
Output Buffer Serialout  SRAM  

SizeMAX= 255 
SERIALOUT   : 1st UART Hardware Interface > UART0 
SERIALOUT1 : 2nd UART Hardware Interface > UART1 
SERIALOUT2 : 3rd UART Hardware Interface > UART2 
SERIALOUT3 : 4th UART Hardware Interface > UART3 

Config Comx = Baud , Synchrone = 0|1 , Parity = None|disabled|even|odd , 
Stopbits = 1|2 , Databits = 4|6|7|8|9 , Clockpol = 0|1 

UART“x” 
Baud'dummy'$Baud.  

Synchrone = 0|1| 
Parity = None|disabled|even|odd||| 

Stopbits = 1|2 
Databits = 4|6|7|8|9 

Clockpol = 0|1 
Serin  Var , Bts , Port , Pin , Baud , Parity , Dbits , Sbits 
Serout Var , Bts , Port , Pin , Baud , Parity , Dbits , Sbits 

|
Serout

Serin 

Var| 
Bts| 
Port 
Pin 
Baud 

ParityNONE=0, EVEN=1, ODD=2 
Dbits7,8 
Sbits1,2 

 

 


Data Bus 

Bts=0.  
n 

n=0 : output buffer 1st  UART | n=1 : input buffer 1st UART 
n=2 : output buffer 2nd UART | n=3 : input buffer 2nd UART 

Var = Bufspace(n) 
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| Clear Serialin 
Clear Serialout 

UART 
"device" 

"Hardware" Comx "COM1:" 
"Software" 

"COMpin:Speed,N,Parity,Stopbits[,Inverted]" 
 

COMpin| 
SpeedBaud 

N6,7,8 or 9 
 <Parity N|O|E)||( 
Stopbits1|2 

[,Inverted] 
Mode 

"Hardware"Binary or Random  Com1, Com2 
"Software"Input Output.   

#channel 

Open "device" For Mode As #channel 
 
 
Examples: 
 
'open hardware UART 
Open "com1:" For Binary As #1 
 
'open a Transmit channel for output 
(software UART) 
Open "comd.1:9600,8,n,1" For Output As #2 
 
'open a Receive channel for input 
(software UART) 
Open "comd.0:9600,8,n,1" For Input As #3 

software UART Close #channel 
HW or SW Get #channel, Var 
HW or SW Put #channel , Var 
|UART.  

 
Enable | Disable Urxc 
On Urxc Rx_isr 

|UART.  
 

Enable | Disable Utxc 
On Utxc Tx_isr 

|UART.  
 

Enable | Disable Udre 
On Udre Empty_isr 

|UART  Enable | Disable Serial 
Debugging $dbg 

Dbg 

Print(;) 

Printbin  Print Chr (var);. 

  Printbin      
Arr 

Printbin Arr(1) ; 10 

Inputbin 
Arr 



  
 

 206  
 

Inputbin Arr(1) , 10 

Inputbin 

Print #channel
Input #channelOPEN & CLOSE

 

  Open "device"COM1   
OPEN & CLOSE 

  $Timeout = value  value     
 

$Timeout = value  
fOSC 

Value = 100000 Value = 10000 Value = 1000 Value = 100 

1600ms 160ms 16ms 1.6ms 1MHZ 
800ms 80ms 8ms 0.8ms 2MHZ 
400ms 40ms 4ms 0.4ms 4MHZ 

200ms 20ms 2ms 0.2ms 8MHZ 

100ms 10ms 1ms 0.1ms 16MHZ 

ASCII 
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Input 

 

$regfile = "m8def.dat" 
$crystal = 4000000 
$baud = 9600 
'---------------------- 
Dim Num1 As Integer 
Dim Num2 As Integer 
Dim Sum As Integer 
'---------------------- 
Do 
   Num1 = 0 : Num2 = 0 
   Input "Enter 1st Number: " , Num1 
   Input "Enter 2nd Number: " , Num2 
 
   Sum = Num1 + Num2 
   Print "Sum: " ; Sum 
Loop 
End 

InputHex 
$regfile = "m8def.dat" 
$crystal = 4000000 
$baud = 9600 
'---------------------- 
Dim Num1 As Byte, Num2 As Byte, Sum As Word 
'---------------------- 
Do 
   Num1 = 0 : Num2 = 0 
   Inputhex "Enter 1st Number as two-character hex-code: " , Num1 
   Inputhex "Enter 2nd Number as two-character hex-code: " , Num2 
 
   Sum = Num1 + Num2 
   Print "Sum Dec:" ; Sum 
   Print "Sum Hex:" ; Hex(sum) 
   Print "-------------" 
Loop 
End 

 

 

 

 

 



  
 

 208  
 

Waitkey() 

 

$regfile = "m8def.dat" 
$crystal = 4000000 
$baud = 9600 
'---------------------- 
Dim Inchar As Byte 
'---------------------- 
Do 
   Inchar = Waitkey() 
   Print Inchar 
Loop Until Inchar = " " 
Print "END..." 
End 

Input, Inputhex 

 

$regfile = "m8def.dat" 
$crystal = 4000000 
$baud = 9600 
'---------------------- 
Dim Num1 As Byte, Num2 As Byte 
Dim Sum As Integer, Arr(2) As Byte 
'---------------------- 
Do 
   Num1 = 0 : Num2 = 0 
   Input "Enter DEC: " , Num1 , Num2 
   Sum = Num1 + Num2 
   Print "Sum: " ; Sum 
   Print "-----------" 
 
   Inputhex "Enter HEX: ", Num1, Num2 
   Sum = Num1 + Num2 
   Print "Sum: " ; Sum ; 
   Print "-----------" 
Loop 
End 

UART0 

 

$regfile = "m8def.dat" 
$crystal = 4000000 
$baud = 19200 
'---------------------- 
Config Serialin = Buffered , Size = 10 
Config Serialout = Buffered , Size =10 
Enable Interrupts 
'---------------------- 
Dim Arr(10) As Byte 
'---------------------- 
Baud = 9600 
Do 
   If Ischarwaiting() = 1 Then 
      Inputbin Arr(1) , 10 
      Printbin Arr(1) , 10 
      Waitms 10       
      Clear Serialin  
      Clear Serialout 
   End If 
Loop 
End 

Pressed keys is: 

1,2,3,4,5,6,A,B,C,Esc,  
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 

 

$regfile = "m8def.dat" 
$crystal = 4000000 
$baud = 9600 
'---------------------- 
Enable Urxc 
On Urxc Getchar 
Enable Interrupts 
'---------------------- 
Dim Inchar As String * 1 
'---------------------- 
Do 
   nop 
Loop Until Inchar = " " 
'---------------------- 
 
Getchar: 
   Inchar = Inkey() : Print Inchar 
Return 

Urxc, Utxc, Udre 

 

$regfile = "m8def.dat" 
$crystal = 4000000 
$baud = 9600 
'---------------------- 
Enable Urxc                                                 
Disable Utxc                                                
Disable Udre                                                
 
On Urxc Getchar 
On Utxc Finish 
On Udre Empty 
 
Enable Interrupts 
'---------------------- 
Dim Inchar(10) As Byte 
Dim Flag As Bit 
'---------------------- 
Do 
   nop 
Loop Until Flag = 1 
End 
'---------------------- 
Getchar: 
   Disable Urxc 
   Enable Udre  
      Enable Utxc 
 
   Inputbin Inchar(1) , 10 
   Printbin Inchar(1) ; 10 
Return 
'---------------------- 
Finish: 
   Disable Utxc : Set Flag 
   Print "Serial TX complete interrupt!" 
Return 
'---------------------- 
Empty: 
   Disable Udre : Print "" 
   Print "UART Register is Empty!" 
Return 



  
 

 210  
 

UART0, UART1 
$regfile = "m128def.dat" 
$crystal = 4000000 
$baud = 9600 
$baud1 = 9600 
'------------------------- 
Config Com1=Dummy, Synchrone =0, Parity = None, Stopbits =1, Databits =8, Clockpol=0 
Config Com2=Dummy, Synchrone =0, Parity = None, Stopbits =1, Databits =8, Clockpol=0 
 
Open "com1:" For Binary As #1 
Open "com2:" For Binary As #2 
 
Config Serialin = Buffered , Size = 20 , Bytematch = 27 
Config Serialin1 = Buffered , Size = 20 , Bytematch = All 
 
Config Serialout = Buffered , Size = 20 
Config Serialout1 = Buffered , Size = 20 
 
Enable Interrupts 
'------------------------- 
Dim Msg As String * 10  
'------------------------ 
Do 
   If Ischarwaiting() = 1 Then 
      Input Msg : Print Msg 
   End If 
 
   If Ischarwaiting(#2) = 1 Then 
      Input #2 , Msg : Print #2 , Msg 
   End If 
Loop 
End 
'------------------------ 
Serial0charmatch: 
   Print "Esc Char!" 
Return 
'------------------------ 
Serial1bytereceived: 
   Print #2 , " " 
   Print #2 , "We got a Char!" 
Return 
'------------------------ 
Close #1 
Close #2 
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 
$regfile = "m8def.dat" 
$crystal = 4000000 
'------------------------ 
Ucsrb = 0 : Wait 1 
Dim Value As Byte 
'------------------------ 
Open "comb.0:9600,8,n,1" For Output As #1 
Open "comb.1:9600,8,n,1" For Input As #2 
 
Open "comc.0:9600,8,n,1" For Output As #3 
Open "comc.1:9600,8,n,1" For Input As #4 
 
Open "comd.6:9600,8,n,1" For Output As #5 
Open "comd.7:9600,8,n,1" For Input As #6 
'------------------------ 
Print #1 , "SW UART1, " ; "Enter a value" 
   Input #2 , Value 
      Print #1 , "value is: " ; Value 
Print #3 , "SW UART2, " ; "Enter a value" 
   Input #4 , Value 
      Print #3 , "value is: " ; Value 
Print #5 , "SW UART3, " ; "Enter a value" 
   Input #6 , Value 
      Print #5 , "value is: " ; Value 
'------------------------ 
Get # 2 , A : Put # 1 , A 
Do 
   Value = Inkey(#2) 
      If Value > 0 Then Print #1 , "SW UART1:" ; Chr(value) 
 
   Value = Inkey(#4) 
      If Value > 0 Then Print #3 , "SW UART2:" ; Chr(value) 
 
   Value = Inkey(#6) 
      If Value > 0 Then Print #5 , "SW UART3:" ; Chr(value) 
 
Loop Until Inkey(#2) = 1 Or Inkey(#4) = 1 Or Inkey(#6) = 1 
'------------------------ 
Close #6 : Close #5 : Close #4 
Close #3 : Close #2 : Close #1 
End 

 

 


