/**********************************************************************/

/* SERUTI L. C */
/** __________________________________________________________________ **/
/* Task . Functions for direct access to */
/* serial port */
/** __________________________________________________________________ **/
/* Aut hor . Mchael Tischer / Bruno Jennrich */
/* Devel oped on : 04/08/ 1994 */
/* Last update : 04/07/ 1995 */
/** __________________________________________________________________ **/
/* COWPI LER . Borland C++ 3.1, Mcrosoft Visual C++ 1.5 */
/**********************************************************************/
#i fndef __ SERUTIL_C /* Can al so be #included */

#define __SERUTIL_C

#i ncl ude <coni o. h>
#i ncl ude "serutil.h"
#include "irqutil.h"
#i ncl ude "win.h"

/**********************************************************************/

/* ser _UARTType : GCet type of UART chip */
/** __________________________________________________________________ ~k~k/
/* lnput : iSerPort - base port of interface being tested */
/* Qutput : O (NGCSER) - no UART chip found */
/* 1 (I NS8250) - 1 NS8250 or |NS8250-B chip */
/* 2 (NS16450) - |1 NS8250A, | NS82C50A, NS16450, NS16C450 */
/* 3 (NS16550A) - NS16550A chip */
/* 4 (NS16C552) - NS16C552 chip */
/**********************************************************************/



I NT ser _UARTType( INT i SerPort )
/*- Check base capabilities --------mmmmmmmm */

outp( iSerPort + SER LINE_CONTROL, OxAA ); /* Divisor latch set */
if( inp( iSerPort + SER LINE_CONTROL ) != OXAA ) return NOSER

outp( iSerPort + SER DI VI SOR_MSB, 0x55 ); /* Specify divisor */
if( inp( iSerPort + SER DIVISOR MSB ) != 0x55 ) return NOSER

outp( iSerPort + SER LINE_CONTROL, 0x55 ); /* Cear divisor latch */
if( inp( iSerPort + SER LINE_CONTROL ) != 0x55 ) return NOSER

outp( iSerPort + SER | RQ ENABLE, 0x55 );
if( inp( iSerPort + SER | RQ ENABLE ) != 0x05 ) return NOSER

outp( iSerPort + SER FIFO 0 ); /* Clear FIFO and | RQ */
outp( iSerPort + SER | RQ ENABLE, 0 );
if( inp( iSerPort + SERIRQID) !'=1) return NOSER

outp( iSerPort + SER_MODEM CONTROL, OxF5 );
if( inp( iSerPort + SER MODEM CONTROL ) != 0x15 ) return NOSER;

outp( iSerPort + SER_MODEM CONTROL, SER_MCR LOCP ); /* Looping */
inp( iSerPort + SER MODEM STATUS );
if( ( inp( iSerPort + SER MODEM STATUS ) & OxFO ) !'= 0 ) return NOSER;

outp( iSerPort + SER_MODEM CONTROL, Ox1F );
if( ( inp( iSerPort + SER MODEM STATUS ) & OxFO ) != OxFO )
return NOSER,

outp( iSerPort + SER_MODEM CONTROL, SER MCR DTR | SER MCR RTS );



outp( iSerPort + SER SCRATCH, 0x55 ); /* Scratch register detected? */
if( inp( iSerPort + SER SCRATCH ) != 0x55 ) return I NS8250;
outp( iSerPort + SER SCRATCH, 0 );

outp( iSerPort + SER FIFO OxCF ); /* FIFO detected ? */
if( (inp( iSerPort + SERIRQID) & OxCO ) != 0xCO ) return NS16450;
outp( iSerPort + SER FIFO 0 );

/* Alternate function register detected? */
outp( iSerPort + SER LI NE_CONTROL, SER LCR SETDI VI SCR );
outp( iSerPort + SER 2FUNCTI ON, 0x07 );
if( inp( iSerPort + SER 2FUNCTION ) != 0x07 )
{

outp( iSerPort + SER LINE_CONTROL, 0 );
return NS16550A,

}

outp( iSerPort + SER LINE_CONTROL, 0 ); /* Reset */
outp( iSerPort + SER 2FUNCTION, 0 );

return NS16C552;

}

/**********************************************************************/
/* ser_Init : Initialize serial port */
/** __________________________________________________________________ ~k~k/
/* Input : iSerPort - base port of interface */
/* being initialized. */
/* | Baud - baud rate ( from1 - 115200 ) */
/* bParans - bit mask of remmining paraneters */
/* (s. SERLCR ... bits) */
/* Qutput : TRUE - port initialized successfully */
/* FALSE - no port found */
/**********************************************************************/



INT ser_Init( INT iSerPort, LONG | BaudRate, BYTE bParans )
{ WORD ubDi vi sor;
if( ser_UARTType( iSerPort ) !'= NOSER)
{ /* Cal cul ate baud rate divisor */
ubDi visor = ( WORD ) ( SER_MAXBAUD / | BaudRate );
outp( iSerPort + SER LINE_CONTROL, /* Enable divisor access */
inp( SER_LINE_CONTROL ) | SER LCR SETDI VISCR );
/* Set baud rate divisor */
outp( iSerPort + SER DI VI SOR LSB, LOBYTE( uDbivisor ) );
outp( iSerPort + SER DI VI SOR_ MsB, HI BYTE( uDivisor ) );
/* Disable divisor access */
outp( iSerPort + SER LI NE_CONTROL,
inp( SER_LINE_CONTROL ) & ~SER LCR SETDI VI SOR );

/* Set other paranmeters only after resetting baud rate |atch, */
/* because this operation clears all */
/* port paraneters! */

/* Set transm ssion paranmeters other than baud rate */
outp( iSerPort + SER LI NE_CONTROL, bParams );
/* Read a byte, to reverse possible error */
inp( iSerPort + SER TXBUFFER );
return TRUE;

}
return FALSE;

}

/**********************************************************************/
/* ser_FIFOLevel : Set FIFO buffer size */
| % e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* Input : 0 - FIFO buffer size = 0, disable and reset (1 byte) */
/* SER _FI FO TRI GGER4/ 8/ 14 - size = 4, 8 or 14 bytes */

/**********************************************************************/



VO D ser _FlI FOLevel ( I NT i SerPort, BYTE bLevel )

if( bLevel ) outp( iSerPort + SER FIFQO, bLevel | SER FI FO ENABLE )
el se outp( iSerPort + SER FIFO, SER FI FO RESETRECEI VE
SER_FI FO_ RESETTRANSM T )

}

/**********************************************************************/
/* ser_lsDataAvailable : |Is data available to be read? */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of interface being checked. */
/* Qutput : == : No byte available to be read */
/* =0 : Byte is available */
/** __________________________________________________________________ **/
/* Info : Abyte is sent bit by bit, and becones */
/* a conplete byte again only when the receiving port */
/* has conbined the individual bits. This is what is */
/* bei ng checked by this function. */

/**********************************************************************/
I NT ser_|sDataAvail abl e( INT i SerPort )

{
return inp( iSerPort + SER LI NE_STATUS ) & SER LSR DATARECE! VED;

/**********************************************************************/

/* ser_IsWitingPossible : Can port send next byte ? */
/** __________________________________________________________________ ~k~k/
/* Input : iSerPort - base port of interface being checked. */
/* Qutput : == : Byte cannot be sent. */
/* = 0 : Port ready to send. */
/** __________________________________________________________________ ~k~k/

/* Info : A serial port should not be used */



/* to send a byte in the follow ng cases: */
/* 1. Areceived byte has not yet been "retrieved" */
/* by the port. */
/* 2. An old send request has not yet been conpl eted. */

/**********************************************************************/

INT ser_IsWitingPossible( INT iSerPort )

return ( inp( iSerPort + SER LINE_STATUS ) & SER LSR TSREMPTY );

/**********************************************************************/

/* ser_|l sModenfst at usSet : Check status of input lines */
/** __________________________________________________________________ **/
/* lnput : iSerPort - base port of interface. */
/* bTest Status - Bit pattern of lines being tested */
/* (CTS, DSR, RI, CD) */

/**********************‘k‘k‘k‘k‘k‘k‘k‘k‘k***************************************/

I NT ser_| sModentStatusSet ( I NT i SerPort, BYTE bTestStatus )

return ( ( BYTE )inp( iSerPort + SER MODEM STATUS ) & bTest Status )
== bTest St at us;

}

/**********************************************************************/
/* ser_Set ModentControl : Set signal lines for communication with */
/* nodem et c. */
/** __________________________________________________________________ ~k~k/
/* lnput : iSerPort - base port of interface. */
/* bNewControl - New status of DTR, RTS etc. |ines */

/**********************************************************************/

VO D ser_Set ModentControl ( I NT i SerPort, BYTE bNewControl )



outp( iSerPort + SER_MODEM CONTROL, bNewControl );

/**********************************************************************/

/*
/*

—~— e e~ — —
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ser_WiteByte : Send a byte */
K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e . **/
Input : iSerPort - base port of interface through which */
a byte is being sent. */

bDat a - byte to be sent */

uTi meQut - nunber of passes through | oop */

after which a timeout error occurs */

if the send was unsuccessful (if */

iTimeQut = 0 the systemwaits "forever".) */

bSi gvask - bit mask of signal lines being tested */

(RTS, CTS, CD, RI) */

bSigvals - signal line status after applying */

above mask. */

Qutput : == 0 - byte was sent */
=0 - error */

/**********************************************************************/

INT ser_WiteByte( INT iSerPort, BYTE bData, U NT uTineQut,

{

BYTE bSi gMask, BYTE bSigVals )

if( uTimeQut ) /* Timeout |oop */
while( !ser_IsWitingPossible( iSerPort ) && uTinmeQut ) uTineQut--;
if( 'uTimeQut ) return SER_ERRTI MEOUT;

}

el se while( !ser_IsWitingPossible( iSerPort ) ); [* Vait! */

/* Test signal lines */
if( ( ( BYTE) inp( iSerPort + SER MODEM STATUS ) & bSigMask ) ==
bSi gval s )



/* Pass byte being sent to port */
outp( iSerPort + SER TXBUFFER, bData );
/* Return port error */
return inp( iSerPort + SER LINE_STATUS ) & SER _LSR ERRORMSK;

}
el se return SER _ERRSI GNALS;

}

/**********************************************************************/
/* ser_ReadByte : Receive byte */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of interface through which */
/* a byte is being received. */
/* pDat a - address of byte accepting */
/* recei ved byte. */
/* uTi meQut - nunber of passes through | oop */
/* after which a timeout error occurs */
/* if the send was unsuccessful. (If */
/* iTimeQut = 0 the systemwaits "forever".) */
/* bSi gvask - bit mask of signal lines being tested */
/* (RTS, CTS, CD, RI) */
/* bSigvals - signal line status after applying */
/* above mask. */
/* Qutput : == 0 - byte was sent */
/* =0 - error */

/**********************************************************************/

I NT ser_ReadByte( INT iSerPort, PBYTE pData, U NT uTineQut,
BYTE bSi gMask, BYTE bSigVals )
{ if( uTimeQut ) /* Timeout |oop */
{

whil e( !ser_IsDataAvail able( iSerPort ) &% uTineQut ) uTinmeCut--;
if( 'uTimeQut ) return SER_ERRTI MEQOUT;



}
el se while( !ser_lsDataAvail able( iSerPort ) ); [* Vait! */

/* Test signal lines */
if( ( ( BYTE) inp( iSerPort + SER MODEM STATUS ) & bSigMask ) ==
bSi gval s )
/* Read byte received by port */
*pData = ( BYTE )inp( iSerPort + SER RXBUFFER );
return inp( iSerPort + SER LINE_STATUS ) & SER _LSR ERRORMSK;

}
el se return SER_ERRS|I GNALS

/**********************************************************************/
/* ser_WitePacket : Send data packet */
| % o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* Input : iSerPort - base port of interface through which */

/* data is being sent. */
/* pDat a - address of data being sent */
/* i Len - >= 0 : Nunmber of bytes being sent. */
/* < 0 : Buffer size = strlen( pData ) */
/* uTi meQut - nunber of passes through | oop */
/* after which a timeout error occurs */
/* if the send was unsuccessful. (If */
/* iTimeQut = 0 the systemwaits "forever".) */
/* bSi gvask - bit mask of signal lines being tested */
/* (RTS, CTS, CD, RI) */
/* bSigvals - signal line status after applying */
/* above mask. */
/* Qutput : == 0 - byte was sent */

* | = - *
;************;c**9***fii85;**********************************************;



INT ser_WitePacket( INT iSerPort, PBYTE pData, |NT ilLen
U NT uTi mreCut, BYTE bSi gMvask, BYTE bSigVals )

{ INTi, e
if( iLen <0 ) { iLen = 0; while( pData] iLen ] ) ilLen++; }
for( i =0; i <ilLen; i++)
if( (e =ser_WiteByte( iSerPort,
pDatal i ],
uTi meCut,
bSi gvask

bSigvals ) ) '=0) return e
return SER_SUCCESS

}

/**********************************************************************/
/* ser_ReadPacket : Receive data packet */
/** __________________________________________________________________ ~k~k/
/* Input : iSerPort - base port of interface through which */
/* data is being received. */
/* pDat a - address of data being sent */
/* i Len - Size of receive buffer */
/* uTi meQut - nunber of passes through | oop */
/* after which a tinmeout error occurs */
/* if the send was unsuccessful. (If */
/* iTimeQut = 0 the systemwaits "forever".) */
/* bSi gvask - bit mask of signal lines being tested */
/* (RTS, CTS, CD, RI) */
/* bSigvals - signal line status after applying */
/* above mask. */
/* Qutput : == - byte was sent */
/* =0 - error */

/**********************************************************************/

I NT ser_ReadPacket( I NT i SerPort, PBYTE pData, |INT iLen



U NT uTi mreCut, BYTE bSi gvask, BYTE bSigVals )

{ INT i, e;
for( i =0; i <ilLen; i++)
if( ( e = ser_ReadByte( i SerPort,
&pDatal i ],
uTi meCut,
bSi gvask,

bSigvals ) ) '=0) return e;
return SER _SUCCESS;

/**********************************************************************/
/* ser _CLRIRQ : Disable serial interrupt requests to */
/* I RQ controller. */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of interface that can no | onger */
/* issue IR to IRQ controller. */

/**********************‘k‘k‘k‘k‘k‘k‘k‘k‘k***************************************/

VO D ser _CLRIRQ( I NT iSerPort )

outp( iSerPort + SER_MODEM CONTROL,
inp( iSerPort + SER_MODEM CONTROL ) & ~SER MCR_| RQENABLED ) ;

/**********************************************************************/

/* ser_SETIRQ : Enable serial interrupt requests to */
/* I RQ controller. */
/** __________________________________________________________________ ~k~k/
/* Input : iSerPort - base port of interface that nust */
/* issue IR to IRQ controller. */

/**********************************************************************/

VO D ser _SETIRQ( I NT i SerPort )



outp( iSerPort + SER_MODEM CONTROL,
inp( iSerPort + SER MODEM CONTROL ) | SER MCR_| RQENABLED );

}

/**********************************************************************/
/* ser_Setl RQHandl er : Set interrupt handl er */
/** __________________________________________________________________ **/
/* Input : iSerPort - base port of serial interface */
/* for which interrupt handler */
/* is being set. */
/* iSerlRQ - IRQ!) line reserved for port. */
/* | pHandl er - address of interrupt handler. */
/* bEnabl ers - conditions initiating */
/* an IRQ (see SER IER ... bits) */
/* Qutput : Address of old I RQ handler */

/**********************‘k‘k‘k‘k‘k‘k‘k‘k‘k***************************************/

VO D ( _interrupt _FP *ser_Set| RQHandl er( | NT i SerPort,
I NT i Serl RQ
VO D ( _interrupt _FP *IpHandler ) (),
BYTE bEnablers ) ) ()
/* Set |IRQ enablers */
outp( iSerPort + SER | RQ ENABLE, bEnablers );
ser _SETIRQ( iSerPort ); /* lssue IR to |RQ controller */
/* Set handler (IRQis "enabled" there) */
return irq_SetHandler( iSerlRQ |pHandler );

/**********************************************************************/
/* ser_Restorel RQHandl er : Restore old | RQ handl er */
| % o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [

/* Input : iSerPort - base port of serial interface whose */



/* old interrupt handler is being */
/* restored. */
/* iSerlRQ - IRQIline reserved for port. */
/* | pHandl er - address of old interrupt handler. */

/**********************************************************************/

VO D ser_Restorel RQHandl er ( | NT i SerPort,
I NT i Serl RQ
VO D ( _interrupt _FP *IpHandler ) () )

ser CLRIRQ iSerPort );/* No nore IR to IRQ controller */

/* Set handler and clear all "enablers" */
ser_Set | RQHandl er ( i SerPort, iSerlRQ |pHandler, 0 );
irg_Disable( iSerlRQ); /* Also disable IR by the controller */

/**********************************************************************/

/* ser_PrintError : Qutput error nessage */
| % o e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* Input : pWn - address of w ndow where output should appear */
/* or ZERO for output to screen. */
/* e - error */

/**********************************************************************/

VO D ser_PrintError( PWNDONpW N, INT e )
switch( e )

case SER _LSR_DATARECEI VED:
win_printf( pwn, "dd data'\n" );
br eak;
case SER _ERRTI MEQUT:
win_printf( pWn, "Tinmeout error! ");
br eak;



case SER _ERRSI GNALS:
win_printf( pWn, "Signal lines!");
br eak;
defaul t:
if( e & SER_LSR_OVERRUNERROCR )
win_printf( pWn, "Overrun error!l\n" );

if( e & SER_ LSR PARI TYERROR )
win_printf( pWn, "Parity error!\n" );
if( e & SER_LSR_FRAM NGERROCR )
win_printf( pWn, "Framing error!\n" );
if( e & SER_LSR BREAKDETECT )
win_printf( pWn, "Break detect!\n" );
}
}
/**********************************************************************/
/* ser_PrintMdensStatus : Display status of signal l|ines */
/** __________________________________________________________________ ~k~k/
/* Input : pWn - Address of w ndow where output should appear */
/* or ZERO for output to screen. */
/* i SerPort - base port of interface whose */
/* line statuses are being displayed. */

/**********************************************************************/

VO D ser_Print Modenst at us( PW NDOW pW n, | NT i SerPort )

{ BYTE b;

b = ( BYTE )inp( iSerPort + SER_MODEM STATUS );
win_printf(pwn, "%", b & SER MSBR DCTS ? "DCTS :" : " CTS :" ):
win printf(pwn, "%\n", b & SERMBRCTS ? "[X" : "[ 1" );

win printf(pWn, "%", b & SER MSR DDSR ? "DDSR :" : "' DSR :" ):
win printf(pwWn, "%\n", b & SERMSRDSR ? "[X" : "[ 1" );

win printf(pwn, "%", b & SERMSRDR ? "DR :" : " R :");
win printf(pwn, “9%\n", b & SERMSBRR 2 "[X" : "[ 1" );



win printf(pwn, "%", b & SERMSRDCD ? "DCD :" : " CD :" );
win printf(pwn, "9%\n", b & SERMSR CD ? "[X|" : "[ 1" );

/**********************************7************************************/

/* ser_PrintLineStatus : Display port status */
/** ___________________________________________________________________ **/
/* Input : pWn - Address of w ndow where output should appear */
/* or ZERO for output to screen. */
/* i SerPort - base port of interface whose */
/* internal statuses are being displayed. */

/***********************************************************************/

VO D ser_PrintLineStatus( PWNDOWNpWn, |INT iSerPort )
{ BYTE b;
b = ( BYTE )inp( iSerPort + SER MODEM STATUS );

win_printf(pWn, "Data received %\n",

b & SER LSR_ DATARECEI VED ? IXT ML 1Y)
win_printf(pWn, "Overrun error %\n",

b & SER_LSR_O\/ERRUNERRCR 2UxXt ottt 1t )
win_printf(pWn, "Parity error 9%\n",

b & SER LSR PARITYERROR ? "“[X]" : "[ 1" );
win_printf(pWn, "Framing error %\n",

b & SER LSR FRAMNGERRCR’?"[X]" L1t )
win_printf(pWn, "Break detect %s\n",

b & SER_LSR_BREAKDETECT 20Xttt 1t )
win_printf(pWn, "THR enpty s\ n",

b & SER LSR_ THREMPTY ? "[X]" : "[ 1" );
win_printf(pWn, "TSR empty s\ n",

b & SER LSR _TSREMPTY ? "[X]" : "[ 1" );

}

/**********************************************************************/



/* ser_GetBaud : Get current baud rate for port */

| % e e e e e e e e e e e e e e e e e e e e e e e e e e e e e * % [
/* lInput : iSerPort - Base address of port whose */
/* baud rate is being determ ned. */
/* Qutput : baud rate */

/**********************************************************************/

LONG ser _Get Baud( INT i SerPort )
Ul NT uDi vi sor;
BYTE bSetti ngs;

_disable();
bSettings = ( BYTE ) inp( iSerPort + SER LI NE_CONTROL );
outp( iSerPort + SER LINE_CONTROL, bSettings | SER LCR _SETDI VI SOR );
/* Read baud rate divisor */
ubi vi sor = MAKEWORD( inp( iSerPort + SER DI VI SOR_MSB ),
inp( iSerPort + SER DIVISOR LSB ) );

outp( iSerPort + SER LI NE_CONTROL, bSettings );

_enabl e();
if( ubDivisor ) return SER MAXBAUD / uDivisor;
return OL;
}
/**********************************************************************/
/* ser_PrintCardSettings : Display transnission paraneters */
/* of port */
/** __________________________________________________________________ ~k~k/
/* Input : pWn - Address of w ndow where output shoul d appear */
or ZERO for output to screen. */
i SerPort - base port of interface whose */

transm ssion paraneters are being displayed. */
*********************************************************************/

—~—— —
E



VO D ser_PrintCardSettings( PWNDOW pWn, |NT iSerPort )

LONG | BaudRat e;
BYTE bSetti ngs;
I NT WordLen;

switch( ser_UARTType( iSerPort ) )

case NOSER:
win_printf(pWn, " No port detected!\n");
return;

case | NS8250:
win_printf(pWn, " INS8250 UART chip\n");
br eak;

case NS16450:
win_printf(pWn, " NS16450 UART chip\n");
br eak;

case NS16550A:
win_printf(pWn, " NS16550A UART chip\n");
br eak;

case NS16C552:
win_printf(pWn, " NS16C552 UART chip\n");
br eak;

}
| BaudRat e = ser_Get Baud( i SerPort );
win_printf(pWn, " Baud rate %d\n", |BaudRate );

bSettlngs = ( BYTE ) inp( iSerPort + SER LI NE_CONTROL );
Wor dLen 5 + ( bSettings & SER_ LCR WORDLEN )]
win prlntf( Wn, " Data bits : %\ n", WrdLen );
win_printf(pWn, " Stop bits : 0/s\n"

bSettings & SER_LCR_ZSTCPBI TS ?



{

case
case
case
case

}

defaul t:

( WordLen ::5’7 "1.5"
win_printf(pWn, " Parity D I
switch( bSettings & SER LCR PARI TYNBK )

SER _LCR_CDDPARI TY:

SER_LCR_EVENPARI TY:

SER LCR _PARI TYSET:
SER LCR PARI TYCLR:

win_printf(pWn, "\n");
if( bSettings & SER _LCR _SENDBREAK )

Wi n_printf(pWn,

yoo
#endi f

Wi n_printf(pwn,

Wi n_printf(pWn,
Wi n_printf(pWn,
Wi n_printf(pWn,
Wi n_printf(pWn,

"nhone");

2y

"odd");

"even"); break;

"al ways set"); break;

"al ways cl eared"); break;

/* PARITYON = 0 => No parity */

"Send break signal\n");






