P E R S I S T 0 R 254-] Shore Road, Bourne, MA 02532, USA

Tel: 508-759-6434 Fax: 508-759-6436
Instruments Inc. www.persistor.com info@persistor.com

Data Acquisition and Storage Solutions for Industry and Science

CF2 TPU UART
FUNCTIONS

Overview

PRELIMINARY

Copyright © 2002 Persistor Instruments Inc. All rights reserved.



CF2 TPU UART Functions

Preliminary
Table of Contents

L@ LY oY PP 2
LA = 11 2
[ 0 T 00 Yo o ] 2
[0 = o 1 T [ PP 2
] o 0 [ = 2
61 oL o [0 o = 2
LI 20 Lo PP 2
QLIS 1S L= T PR 2
LI o 7= o 2
QLIS Lo 1 Tc 18] = PP 2
1L L8 L0 F 2
RIS D= = U] Lo =Y o= o o PP 2
IS L o D= = U] o =T =1 2
IO 2\ (o) o) Y o=@ (oYl X @ = L L= P 2
YL (o1 1Y 2o 1 (@1 (o Tl X @1 g T=1 T = 2
QLU 23 [oTof 1 L= o T o PP 2
LT LR T L= = 1Y = 2
TURXGetBYteWIthTimEOUL ...t e e a e e e e e e r e s e raneannans 2
I 1T ] =1 =] o T 2
LT 2 L] YA = T PP 2
IO L@ T =10 1= [0 5 o | o 2
LIS 23T 1 1= o 2
LI LI U1 = 1 < 2
LI 2L 1 P 2
I 1 = o T 2
BIUE D AT @001 o o] =1 o] I PP 2
L@ TS =T T=Ta [0 18 o | o 2
LI 2L L0 o 2
PERSISTOR 2 of 23 TPU UART Functions
4’ Instruments Inc. By: Thomas P. Sullivan




CF2 TPU UART Functions

Preliminary
= 1 0] o L= PP 2
GPS/NMEA TPU UART EXaM DI ittt ittt s et s aae e e st s s s s san e se e sae e s teaan e saneranereeaneanes 2
SIMPIE TPU UAR T EXamM DI oottt it d e e e e et e et e et e s et e e et e et e s raa e e ranneaaeeeaas 2
PERSISTOR 3 of 23 TPU UART Functions
o Instruments Inc By: Thomas P. Sullivan




CF2 TPU UART Functions

Preliminary

OVERVIEW

This is an overview of the TPU UART functions found in PicoDOS for the Persistor

I nstrunents CF2.

The TPU has the ability to performthe function of an asynchronous serial transmtter
or receiver. It is possible to use a single TPU pin as an asynchronous recei ver of
transmitter. You can also pair two TPU pins and use themtogether as a serial port.

Functions are provided to access the capabilities of the TPU UART. Below is a short
list with a description of the functions provided. A nore detailed description is
provided further along in the document.

I NI TI ALI ZATI ON

TUI ni t Initialize the TPU UART nodul e

TURel ease Close all ports then release all nenory and resources
allocated to TPU UARTs

TUOpen Open a TPU UART port for serial communications

TUConf i gure Set the baud rate and parity

TUC ose Close the specified port and rel ease its nenory

TUSet Def aul t Par ans

Setup new default TPU UART open paraneters

TUGet Def aul t Par ans

Return the default TPU UART open paraneters

TUNot i f yPred ockChange

Prepare the TPU UART for a pending cl ock change

TUNot i f yPost Cl ockChange

Update the TPU UART baud rate froma cl ock change

TUBI ockDur ati on

Return expected bl ock duration in nms at current baud

RECEI VE FUNCTI ONS

TURxGet Byt e

Wait for, and return the next word

TURXxGet Byt eW t hTi neout

Return next word or -1 on tineout

TURxCGet Bl ock

Recei ve a bl ock of bytes with tineout

TURXxPeekByt e

Fetch Nth byte in receive queue wthout deleting

TURXxQueuedCount

Return the nunber of words in the receive queue

TURXFI ush

Del ete any data in the receive queue

TRANSM T FUNCTI ONS

TUTxPut Byt e

Send byte

TUTXPrintf

Transmit using standard printf conventions
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TUTxPut Bl ock Transmit a block of bytes with tineout

TUTxWai t Conpl et i on Wait for all transm ssions to conplete
TUTxQueuedCount Return the nunber of words in the transnit queue
TUTxFI ush Del ete any data in the transmt queue

Warning

A coupl e of words of warning about using TPU UARTs.
Flow Control

There is no hardware flow control for a TPU UART. You may inpl enent a software
schene by sendi ng XON and XOFF characters if you are anbitious. But, be warned, if

t he equi pnent that you are connected to is limted inits ability to sustain the baud
rate you are using then you will surely suffer a | oss of data.

Loading

The Modtorol a docunent Asynchronous Serial Interface TPU Function

(UART_AsyncSeri al _t pup07r1. pdf) can be found here in C\Program

Fi | es\ Persi stor\ Mot oCross Support\ CFX\ Docs\ pdf \ TPU. Thi s docunment contains all of the
i nformati on about the TPU UARTs. A question that is often asked is sonething |iKke,
“How many channels can | transnit on/Receive on/both transmt AND receive at the sane
time”. The best information is on page 9 of the above-nentioned docunent. Here is

t he excerpt:

All examples assume that only the UART function is running. Examples are for absolute worst case,
e.g. all receivers receive a stop bit at the same time, since this is the longest state.

When only transmitters are running, maximum baud rate for all channels combined is 360 kbaud. This
can be one transmitter with 360 kbaud, or nine with 38.4 kbaud, or any other combination.

When only receivers are running, maximum baud rate is 233 kbaud. This can be one receiver with 233
kbaud, or six with 38.4 kbaud, or any other combination.

When both receivers and transmitters are running, maximum baud rate is 142 kbaud. This can be one

pair running at 142 kbaud, or three pair at 38.4 kbaud, or seven pair at 19.2 kbaud, or any other com-
bination.

Again, for the sake of clarity, “All examples assume that only the UART function is

running”. This is alnpbst never the case. Your CF2 program wll probably be
doing a lot of other tasks besides servicing the TPU UARTs. This neans that
t he maxi mum nunber of channels at some mix of baud rates that YOU will be able

to achieve will depend on what you are doing. TEST, TEST, TEST!

Structures

The TUChParams structure is defined in cfxpico.h. This structure holds paraneters
for initializing a TPU UART port.
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t ypedef struct

short bits; /1 data bits exclusive of start, stop, parity
short parity; /] parity: '0','O,'"e ,'E, all else is none
short autobaud; // automatically adjust baud when cl ock changes
| ong baud; /1 baud rate

short rxpri; /1 receive channel TPUPriority

short txpri; /1 transmt channel TPUPriority

short rxgsz; /1 receive channel queue buffer size

short txqgsz; /1 transmit channel queue buffer size

short tpfbsz; /1 transmit channel printf buffer size

} TUChPar ans

Functions

TUInit

Initialize the TPU UART nodul e. This nust be called before any other TPU UART
functions are called. It provides the TPU UART functions with access to the preferred
menory managenent functi ons.

voidTUInit(Callocf *callocf, Freef *freef);

Arguments: Pointers to nmenory allocation/free functions
Ret urns: Not hi ng

Exanpl e:

TU nit(calloc, free);

TURelease

This function closes all open TPU UART ports and then releases all nmenory and
resources that were allocated to TPU UARTs. This is done automatically when your
programquits. |If you need to use it during program execution renenber that in order
to re-use any previously configured TPU UARTs you will need to dynamically
reconfigure those ports.

voidTURelease(void);
Argunents: None

Ret urns: Not hi ng
TUOpen

Opens a TPU UART port for serial commrunications. Specify separate valid TPU channel s
(1 to 15) for receive (rxch) and transnit (txch). If you use -1 as an argument for
rxch then the port will be a transnit only port. Likew se, a value of -1 for txch
wi |l make the port receive only.

TUPort *TUOpen(short rxch, short txch, long baud, TUChParams *tp);
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Argunment s:
rxch — TPU channel 1-15
txch — TPU channel 1-15

baud — baud rate

*tp — pointer to TUChParans structure (pass a NULL to use default parameters).

Returns: A pointer to the port structure. You will use this pointer in subsequent

function calls.

Exampl e: Open a TPU UART port receiving on TPU 10 and transmitting on TPU 11. The
macro TPUChanFronmPin will convert a CF2 pin nunmber to its correspondi ng TPU nunber.
We are passing O for the paraneters so that we use the defaults but we can specify a

di fferent baud rate w thout having to use the TUChParans structure.
TUPort *tuport;
TU nit(calloc, free);

tuport = TUOpen( TPUChanFronPi n(31), TPUChanFronPin(32), 19200L, 0);

TUConfigure

Set the baud rate and parity.
voidTUConfigure(TUPort *tup, TUChParams *tp)
Argunent s:

tup — Pointer returned from TUOpen.

*tp — pointer to TUChParans structure.

Ret urns: Not hi ng.

Exanpl e:

TUChPar ams MyPar ans;

MyPar ans. bits = TUGet Def aul t Parans()->bits;
MyPar ans. parity = TUGet Def aul t Parans()->parity);
MyPar ans. aut obaud = TUGet Def aul t Par ans( ) - >aut obaud) ;
MyPar anms. baud = 19200L;

MyPar ans. rxpri = TUGet Def aul t Par ans() - >r xpri);
MyParams. t xpri = TUGet Def aul t Parans() - >t xpri);

MyPar ans. rxqsz = TUGet Def aul t Par ans() - >r xqsz) ;

MyPar anms. t xqsz TUGCet Def aul t Par ans() - >t xqsz) ;
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MyPar ans. t pf bsz = TUGet Def aul t Par ans() - >t pf bsz) ;

TUConfi gure(tuport, & MyPar ans) ;
TUClose

Close the specified port and rel ease its nenory
short  TUClose(TUPort *tup)
Argunents:
tup — Pointer returned from TUQpen.
Returns: Zero if successful and non-zero if an error occurred.
Exanpl e:
i f(!TUd ose(tuport))
cprintf(“Port Cosed!\n”);
el se

cprintf(“Error closing port!\n”);

TUSetDefaultParams

Setup new default TPU UART open paraneters. The new settings will only apply to
ports opened after the set call.

voidTUSetDefaultParams(TUChParams *rp)

Argunent s:

*tp — pointer to TUChParans structure.

Ret urns: Not hi ng

Exanpl e: Al subsequent calls to TUOpen will use 19200 as the default baud rate.
TUChPar ams MyPar ans;

MyPar ans. bits = TUGet Def aul t Parans()->bits;

MyPar ans. parity = TUGet Def aul t Parans()->parity);
MyPar ans. aut obaud = TUGet Def aul t Par ans( ) - >aut obaud) ;
MyPar anms. baud = 19200L;

MyPar ans. rxpri = TUGet Def aul t Par ans() - >r xpri);

MyParans. t xpri = TUGet Def aul t Parans() - >t xpri);

MyPar ans. r xqsz TUGet Def aul t Par ans() - >r xqsz) ;
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MyPar anms. t xqsz = TUCet Def aul t Par ans( ) - >t xqsz) ;
MyPar ans. t pf bsz = TUGet Def aul t Par ans() - >t pf bsz) ;

TUSet Def aul t Par ans( &MyPar ans) ;

TUGetDefaultParams

Return pointer to the default TPU UART open paraneters.
TUChParams*TUGetDefaultParams(void)

Argunments: None

Returns: Pointer to default TUChParans structure.

Exanpl e: Copy default values to our own TUChParans structure.
TUChPar anrs MyPar ans;

mencpy( &WPar ans, TUGet Def aul t Parans(), sizeof (TUChParans));
TUNotifyPreClockChange

Prepare the TPU UART for a pending clock change. You nust do this before changing
the systemclock rate or the TPU baud rates will change. It nmust be followed with a
call to TUNotifyPost C ockChange.

void TUNotifyPreClockChange(TUPort *tup)
Argunment s:

tup — Pointer returned from TUQpen.
Ret ur ns: Not hi ng

Exanpl e:

TUNot i f yPred ockChange(tuport);

TUNotifyPostClockChange

Update the TPU UART baud rate follow ng a cl ock change.
void TUNotifyPostClockChange(TUPort *tup)

Argunment s:

tup — Pointer returned from TUQpen.

Ret urns: Not hi ng

Exanpl e:

TUNot i f yPred ockChange(tuport);

TMESet Speed(8000L) ;
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TUNot i f yPost Cl ockChange(tuport);
TUBlockDuration

Returns the expected block duration in nmilliseconds at current baud rate.
longTUBlockDuration(TUPort *tup, long bytes)

Argunment s:

tup — Pointer returned from TUQpen.

bytes — The nunber of bytes in the block to be sent.

Returns: A long integer representing the estimated transmission tinme for the block in
mlliseconds.

Exanpl e:

cprintf(“The tine to send 32 hytes is: %d ns.\n", TUBl ockDuration(tuport, 32));

TURXxGetByte

Wait for, and return the next word.
short TURxGetByte(TUPort *tup, bool block)
Argunent s:

tup — Pointer returned from TUQpen.

block — true if you wish the function to wait until a byte is received or false to
return if no byte is avail able.

Returns: A short containing the byte received in the lower 8 bits.
Exanpl e:

cprintf(“The val ue received: %4x\n”, TURxGet Byt e(tuport, true));
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TURXxGetByteWithTimeout

Return next word or -1 on timnmeout.

short TURxGetByteWithTimeout(TUPort *tup, short millisecs);
Argunment s:

tup — Pointer returned from TUQpen.

mllisecs — The nunber of mlliseconds to wait before returning without a value from
the port.

Returns: A short containing the byte received in the lower 8 bits or -1 if a tinmeout
occurred.

Exanple: WAit 10 milliseconds for a value and then tinmeout (return -1).

cprintf(“The val ue received: %94x\n”, TURXxGetByteWthTi meout (tuport, 10));
TURxGetBlock

Recei ve a bl ock of bytes with tinmeout.

longTURXxGetBlock(TUPort *tup, uchar *buffer, long bytes, short millisecs)
Argunment s:

tup — Pointer returned from TUQpen.

buffer — A pointer to the buffer where the bytes will be witten.
bytes — The nunber of bytes in the block to be received.

mllisecs — The nunber of nilliseconds to wait before returning wthout receiving
‘bytes’ fromthe port.

Returns: A long indicating the nunber of bytes received.
Exanpl e:

uchar nybuffer[128];

//VWait 500 nilliseconds to receive 128 bytes

TURxGet Bl ock(tuport, nybuffer, 128, 500));
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TURxPeekByte
Fetch Nth byte in receive queue w thout deleting.
short TURXxPeekByte(TUPort *tup, short index);

Argunents:

tup — Pointer returned from TUOQpen.

index — Offset into the receive queue (zero for the first byte, 1 for the second,

etc).

Returns: The byte at the offset (index) specified or -1 for an error (e.g. if the nth

byte doesn’t exist).
Exanpl e:

cprintf(“The value at offset 5 is: %04x\n”, TURxPeekByte(tuport, 5));

TURXxQueuedCount

Return the nunber of words in the receive queue.
short TURxQueuedCount(TUPort *tup);

Argunment s:

tup — Pointer returned from TUQpen.

Returns: The nunber of words in the receive queue.

Exanpl e:

cprintf(“The queue has: % bytes waiting.\n”, TURxQueuedCount (tuport));

TURXFlush

Del ete any data in the receive queue.
void TURXFlush(TUPort *tup)

Argunent s:

tup — Pointer returned from TUOpen.
Ret urns: Not hi ng

Exanpl e:

TURXFI ush(tuport);
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TUTxPutByte

Send byt e.

short  TUTxPutByte(TUPort *tup, ushort data, bool block)
Argunents:

tup — Pointer returned from TUQpen.

data — The word to send (byte in the bottom8 bits).

block — true if you wish the function to wait until a byte is sent or fal se just
gueue the byte (not wait for it to be sent).

Returns: The word sent.
Exanpl e: Send an ASCI1 ‘1" to the port.

TUTxPut Byt e(tuport, 0x0031, false);

TUTxPrintf

Transmit using standard printf conventions.

short  TUTxPrintf(TUPort *tup, char * str, ...)

Argunent s:

tup — Pointer returned from TUOpen + Standard printf argunents.

Returns: The nunber of characters printed (sent) or -1 if an error occurred.
Exanpl e:

short i = 3;

TUTXPrintf(tuport, “pi is greater than %”,i);
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TUTxPutBlock

Transmit a block of bytes with tinmeout.

longTUTxPutBlock(TUPort *tup, uchar *buffer, long bytes, short millisecs)
Argunents:

tup — Pointer returned from TUOQpen.

buffer — A pointer to the buffer of bytes to send.

bytes — The nunber of bytes in the block to be sent.

mllisecs — The nunber of nilliseconds to wait before returning wthout sending
‘bytes’'to the port.

Returns: A long indicating the nunber of bytes sent.
Exanpl e:

uchar mybuffer[128];

//Wait 500 mlliseconds to send 128 bytes

TUTxPut Bl ock(tuport, nybuffer, 128, 500));

TUTxWaitCompletion

Wait for all transm ssion to conplete.

void TUTxWaitCompletion(TUPort *tup)

Argunent s:

tup — Pointer returned from TUOpen.

Ret urns: Not hi ng

Exanpl e: Wait for all data to be sent before returning.

TUTxWai t Conpl eti on(tuport);
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TUTxQueuedCount

Return the nunber of words waiting to be sent in the transmt queue.

short TUTxQueuedCount(TUPort *tup);
Argunents:

tup — Pointer returned from TUOQpen.

Returns: The nunber of words in the transmt queue.

Exanpl e:

cprintf(“The queue has: %l bytes waiting.\n”, TUTxQueuedCount(tuport));

TUTxFlush

Del ete any data in the transmt queue.

void TUTxFlush(TUPort *tup)

Argunent s:

tup — Pointer returned from TUQpen.
Ret urns: Not hi ng

Exanpl e:

TUTXFl ush(tuport);
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Examples

The source code for the following examples can be downloaded from the Persistor Instruments web
site. Go to http://www.persistor.com and click on programming examples. You should see them
listed under examples for the CF2.

GPS/NMEA TPU UART Example

This is an example of using the TPU UART on the CF2 to receive NMEA data from a GPS. The
Persistor Instruments R216AU Recipe Card has two 1/8 inch stereo jacks and a Maxim RS232 driver
so that two serial ports can be added. This example uses one of those ports (the one furthest from
the front edge using TPU 10 (pin 31) for receiving and TPU 11 (pin 32) for transmitting.

We parse all received NMEA strings and verify the checksum. Valid strings are tested looking for
$GPGGA strings which contain latitude and longitude information. All valid $GPGGA strings have the
degrees and minutes.seconds separated and printed in formatted strings. It would be easy to modify
this program to extract data from other NMEA strings.

Send a break (F8 under Motocross) to exit.

This application prints the position ONLY when we are sure we have a valid 2D OR 3D position fix.
We know what type of a fix we have by looking at the $GPGSA string. The second field is: 1=No fix,
2=2D, 3=3D. The program only prints the position when it has a valid 2D or better fix. It is easy to
change the program so it only prints position when it has a 3D fix.

IEEEE AR EREEEEEEEEEEEREREEEEEEEEEEEEEREEEREEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEA

**  GPSReceive. c TPU NMEA at 4800

* %

**  Description: This is an exanple of using the TPU UART on the CF2 to receive
**  NMEA data froma GPS. W parse all received NVEA strings and verify the

**  checksum Valid strings are tested | ooking for $GPGGA strings which contain
** Jatitude and longitude information. Al valid $GPGGA strings have the degrees
** and minutes separated and printed in formatted strings. It wuld be easy to
**  modify this programto extract data from other NVEA strings.

* %

**  Send a break (F8 under Mtocross) to exit.

* %

**  Rel ease: 2002/ 08/ 09

**  Updat ed: 2002/ 11/ 16

* %

**  This application was updated to print the position ONLY when

** we are sure we have a valid 2D OR 3D position fix. W know what type
** of a fix we have by |ooking at $GPGSA string. The second field

** js: 1=No fix, 2=2D, 3=3D.

* %
Khkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhhhhhhhhhhhhhkhkhhkhkhhhhhx**x*%
* *

**  COPYRI GHT (C) 2002 PERSI STOR | NSTRUMENTS | NC., ALL RI GHTS RESERVED

* %

**  Devel oped by: Thomas P. Sullivan for Persistor Instruments Inc.

**  254-J Shore Road, Bourne, MA 02532 USA

**  tpsully@ersistor.com- http://ww. persistor.com

* *

**  Copyright (C 2002 Persistor Instruments Inc.
** Al rights reserved.

* *
kkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkk*x*x*%
* %

**  Copyright and License Information

* %

**  Persistor Instruments Inc. (hereafter, PIl) grants you (hereafter,

**  Licensee) a non-exclusive, non-transferable |icense to use the software
** source code contained in this single source file with hardware products
**  sold by PIl. Licensee may distribute binary derivative works using this
** goftware and running on PIl hardware products to third parties w thout
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** fee or other restrictions

* %

** Pl MAKES NO REPRESENTATI ONS OR WARRANTI ES ABOUT THE SUI TABI LI TY OF THE
**  SOFTWARE, EI THER EXPRESS OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO THE

** | MPLI ED WARRANTI ES OF MERCHANTABI LI TY, FI TNESS FOR A PARTI CULAR PURPOSE
**  OR NON-I NFRINGEMENT. Pl SHALL NOT BE LI ABLE FOR ANY DAMAGES SUFFERED BY
** LI CENSEE AS A RESULT OF USING MODI FYI NG OR DI STRI BUTI NG THE SOFTWARE OR
** | TS DERI VATI VES

* %

** By using or copying this Software, Licensee agrees to abide by the

**  copyright law and all other applicable |laws of the U S. including, but
**  not limted to, export control laws, and the terms of this license. Pl

** shall have the right to termnate this license imediately by witten

**  notice upon Licensee's breach of, or non-conpliance with, any of its

** terms. Licensee may be held legally responsible for any copyright

** infringement or damages resulting fromLicensee's failure to abide by

** the terms of this |icense

* %
(SRR EEEEEEEEEEEEEEEREEEEREREE R EEREEE R EEEEEE R R LY

#i ncl ude <cf xbi os. h> /1 Persistor BIOS and I/ O Definitions
#i ncl ude <cf xpi co. h> /'l Persistor PicoDOS Definitions

#i ncl ude <assert. h>
#i ncl ude <ctype. h>
#i ncl ude <errno. h>
#i ncl ude <fl oat. h>
#include <limts. h>
#i ncl ude <l ocal e. h>
#i ncl ude <mat h. h>
#i ncl ude <setj np. h>
#i ncl ude <signal . h>
#i ncl ude <stdarg. h>
#i ncl ude <stddef. h>
#i ncl ude <stdio. h>
#i ncl ude <stdlib. h>
#i ncl ude <string. h>
#i ncl ude <tine. h>

#i ncl ude <dirent. h> /1 PicoDCs POSI X-1ike Directory Access Defines
#i ncl ude <dosdrive.h> // PicoDOS DCS Drive and Directory Definitions

#i nclude <fcntl. h> /1 PicoDOS POSI X-1ike File Access Definitions
#i ncl ude <stat. h> /1 PicoDOS POSI X-1ike File Status Definitions

#i ncl ude <term os. h> /1 PicoDOS POSI X-1ike Terminal /0 Definitions
#i ncl ude <unistd. h> /1 PicoDOS POSI X-1ike UNI X Function Definitions

typedef struct {
char Type[ 3
char Field[
} NMEAMessage

2],
32][20]; /120 elenents at 32 characters per field

#defi ne NVEA MAX_SI ZE 132

bool StripFiel ds(NVEAMessage *nessageNVEA, char *strNVEA);
bool VerifyChkSunm(char *strNVEA);

//Uncomment if you want all received NMVEA strings to be printed
/| #define PRI NT_ALL_RECEI VED

/1 Comrent the line belowin order to recei ve NVEA ONLY!!
/1 (no conmuni cations to the GPS)
#defi ne RECEI VE_ONLY

AR EEE R EEEEEEEEREEEEREREEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEA

** mai n
\******************************************************************************/

int main(int argc, char **argv)

short i

short result = 0; /'l no errors so far
TUPor t *tuport;

ushort index = 0

short nunthars;

TUChPar ans NMVEAPar ans;

uchar C;

NVEAMessage strCurrent;

uchar NVEAst ri ng[ NVEA_MAX_SI ZE] ;
uchar strlLat Deg[ 32] ;

uchar strLatM n[ 32];

uchar strLonDeg[ 32] ;

uchar strLonM n[ 32] ;
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e e I
B e L

/1

/1

~—
* =~

*/
/1

bool ValidPosition = fal se;

/'l ldentify the progam and build

printf("\nProgram %: % % \n", __FILE , _DATE , _ TIME );

/1 ldentify the device and its firmare

printf("Persistor CF% SN: % d Bl CS: %d. % Pi coDCS: %d. %\ n", CFX,
Bl OSGVT. CFxSer Num Bl OSGVT. Bl OSVer si on, BI OSGVT. Bl OSRel ease,
Bl OSGVT. Pl COVer si on, Bl OSGVT. Pl CORel ease) ;

/1 ldentify the argunents

printf("\n% Argunents:\n", argc);

for (i =0; i < argc; i++)
printf(" argv[%] = \"%\"\n", i, argv[i]);

khkkhkhkhkkhkhkhhkhhkhhkhhhhhhhhdhkk*k

Enabl e the RS-232 receiver

khkkhhkhkhhkhhkhhkhhkhhhkhkhkhhkkhx

NOTE: In order to use the RZAU R212AU R216AU Reci peCard for Auxiliary UARTs using the

TPU, you will need to do the following (follow along on the schematic for the RecipeCard):

1) Make sure that the dip switch is closed for the TPU lines you are using. If,
for exanple, you are going to use AUX1 you nust close 1 & 2 on the dip

switch in order to connect pins 34 (Tx) and 33 (Rx) to the Maxi mdriver chip.

If you are using AUX2 then you nust close 3 & 4 on the dip swtch.

2) If you are transmitting only (using Tx only) then you must close dip switch 6 and drive

pin 29 (TPU8) high in software. To disable the driver, force pin 29 low If you are not using the
transmt capability of the AUX UART (receive only) then leave dip switch 6 open and an internal
pul | down on /OFF will keep the driver disabl ed.

3) In order to be able to receive serial data you nust close dip switch 5 and drive
pin 30 low to enable the receive driver(s). Driving pin 30 high will disable the driver
as will leaving dip switch 5 open because there is a pullup on /EN on the Reci peCard.

Pl OW it e(30,0);
PlOWite(29,1):

TU nit(calloc, free); /'l give TU manager access to our heap

Gather the default paraneters
mencpy ( &NVEAPar ans, TUGet Def aul t Par anms( ), si zeof (TUChPar ans) ) ;

Set our baud
NVEAPar ans. baud = 4800; /I NMEA at 4800 bps frommnmy Garmin eTrex Venture

Uncomment (below) to print paraneters

cprintf("NVEAParans. bits = %\ n", NVEAPar ans. bi ts);
cprintf("NVEAParans. parity = %\ n", NVEAPar ans. parity);
cprintf (" NVEAPar ans. aut obaud = %\ n", NMEAPar ans. aut obaud) ;
cprintf("NVEAPar ans. baud = % d\ n", NMEAPar ans. baud) ;
cprintf("NVEAParans. rxpri = %\ n", NVEAPar ans. r xpri);
cprintf("NVEAParams. txpri = %\ n", NVEAPar ans. t xpri ) ;
cprintf("NVEAParans. rxqsz = %\ n", NVEAPar ans. r xqsz) ;
cprintf("NVEAPar ans. t xqsz = %\ n", NMEAPar ans. t xqsz) ;
cprintf("NVEAPar ans. t pf bsz = %\ n", NVEAPar ans. t pf bsz) ;

Open the TPU UART (TPU 10 is pin 31 and TPU 11 is pin 32)

#i f def RECEI VE_ONLY

tuport = TUQpen( TPUChanFronPi n(31), -1, 4800L, &NMEAParans);

#el se

tuport = TUQpen( TPUChanFronPi n(31), TPUChanFronPi n(32), 4800L, &NVEAParans);

#endi f

/1

if(tuport == 0)

t cprintf("\nCannot open TPU Channel % for receive\n\n", TPUChanFronPi n(25));
el se

t cprintf("\nOpened TPU Channel % for receive\n", TPUChanFronPi n(33));

Do this until a break is sent on the SCI (main UART)
whi | e(! SCl RxBr eak(100))
{

nunchars = TURxQueuedCount (tuport); //See if we have anything fromthe TPU UART
i f(nunthars > 0)

¢ = TURxCet Byt e(tuport, fal se);
if((c!=0x0A)&&(i ndex<NVEA MAX S| ZE-1))

#i f def PRI NT_ALL_RECEI VED
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cprintf("%",c);
#endi f
NVEAst ri ng[i ndex++] = (c!=0x0d)?(c):(0); //Add the next character (or NULL if OxO0D)

el se

{
NVEAstring[index] = 0; //Add a NULL
index = 0;

/11f we got a whole line (we got an OxOA or max chars)
i f(VerifyChkSum NMVEAstring))
{

/1 Clear before we use (just a precaution)

menset (&strCurrent, 0, si zeof (NVEAMessage) ) ;

/1 Process string

StripFi el ds(&strCurrent, NMVEAsString);

/1 Display individual fields

if(strncnp("$GPGGA\ 0", strCurrent. Type, strlen("$GPGGA\ 0")) ==0)

i f(ValidPosition)
{

/1Split the field so degrees and nminutes are seperate
strncpy(strlLatDeg, &trCurrent.Field[1][0], 2);
strLatDeg[2] = O;
strcpy(strLatM n, &trCurrent. Fiel d[1][2]);

strncpy(strLonDeg, &trCurrent.Field[3][0], 3);
strLonbDeg[3] = O;
strcpy(strLonM n, &trCurrent. Fiel d[3][3]);

cprintf("\n Latitude: % %
%\ n", strlLatDeg, strLatMn, &trCurrent.Field[2][0]);

cprintf("Longitude: % %
%\ n", strLonDeg, strLonM n, &trCurrent.Field[4][0]);

/1 Force | ooking for valid position fix
Val i dPosition = fal se;

cprintf("\n");
el se

cprintf("\nNo 3D Fix\n");

else if(strncmp("$CGPGSA\ 0", strCurrent. Type, strlen("$GPGSA\ 0")) ==0)
switch(strCurrent.Field[1][0])
{

defaul t:
case '1':

Val i dPosition = fal se;
br eak;
case '2':
case '3':

Val i dPosition = true;
br eak;

}

TUC ose(tuport);
}

/] Various exit strategies

11 Bl OSReset () ; /1 full hardware reset

11 Bl CSReset ToPBM)) ; /1 full reset, but stay in Pesistor Boot Monitor

11 Bl OSReset ToPi coDOS(); // full reset, but junp to OxE10000 (Pi coDOS)
return result;

} [l____min() ___ I/

IEE AR R RS R EREEEEEEEEEEEEEREEEEEEEEEEEEEREEEEEEEREEEEEEEEE R EEEREREEEEREEE]

**  StripFields

* %

**  Pass a NMEA string and individual NVEA nessage fields

** are stripped and copied to the NVEAMessage structure. By

** exam ning the Type field you can extract the various fields
** of information fromthe NMEA string and mani pul ate them
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* %

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

bool

Stri pFi el ds(NVEAMessage *nessageNVEA, char *str NVEA)

char *str = strNVEA
char *ptrtok;
short 1;

ptrtok = strtok(str,",\n\0");
strncpy( &essageNVEA- >Type, ptrtok, 31);

for(i=0;i<20;i++)

ptrtok = strtok(NULL,",\n\0");
i f(ptrtok)
strncpy( &essageNVEA->Fiel d[i][0], ptrtok, 31);
el se
messageNVEA->Fiel d[i][0] = O;
}

return true;

IEEEEA AR R R EREEEEEEEEEEEEEREEEEEEEEEE RS ERERREEEEEREEEEEEEREEEEEEEREEEEEEE]

* %
* %
* %
* %
* %
* %
* %
* %
* %
* %

Veri f yChkSum

Conmput e the checksum of the string passed and conpare agai nst
the received checksum Return true if they match otherw se
return fal se.

A checksum of a NMEA string is an XOR of all the bytes compared agai nst
the byte formed by the two characters after the asterisk ('*') at the end of
the sentence.

LR EEE SRR EEEEEEEEREEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERY]

bool

{

/1

Veri f yChkSum(char *str NVEA)
uchar *str = strNVEA

uchar test[10];

uchar chksum

bool result = fal se;

Get the first character
chksum = *st r NVEA;

while(((*strl="*")&&((str-strNVEA)<131)))

chksum = chksum ” *str ++;

sprintf(test,"%2X\ 0", chksum;

if(strncnp(test, &tr[1], 2)==0)
result = true;
el se
cprintf("\nChecksum Error!!!\n\n");

return result;
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Simple TPU UART Example

This is a very simple CF2 TPU UART example. We perform a 16 bit A/D conversion on 8 channels and
write the results as hex to both the main UART and the TPU UART. If a character is sent from the
TPU UART end it is displayed on the main UART. This example assumes that you are using a R216AU
Recipe Card with 16 bit A/D converter and RS-232 driver for two TPU UARTS.

IEEEEEA R EEEEEEEEREEEEREREEEEEEEEEEEEEREEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEA

TPU_UART. c TPU UART exanple with A/D
Rel ease: 2002/ 06/ 20

kkhkkhkkhkkhkkhkkhkkhkkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkhkkkkkk*x*%

* %
* %
* %

* %
* %

COPYRI GHT (C) 2002 PERSI STOR | NSTRUMENTS | NC., ALL RI GHTS RESERVED

* %

* % I nstrunents Inc.

Devel oped by: Thonas P. Sullivan for Persistor
254-J Shore Road, Bourne, MA 02532 USA

tpsul | y@ersistor.com- http://ww. persistor.com

* %
* %
* %
* %

Copyright (C) 2002 Persistor Instruments |nc.

** Al rights reserved

* %
IR R E RS S SR SRR RS EE S SR RS RS SR EEEEREEE SR EEEEEEEEEEEEEEEREERESEEEEEEEEEEESEEEEEEE]
* %
**  Copyright and License Information
* %
* %
* %

Persistor Instruments Inc. (hereafter, PIl) grants you (hereafter

Li censee) a non-exclusive, non-transferable license to use the software
source code contained in this single source file with hardware products
sold by PIl. Licensee nay distribute binary derivative works using this
software and running on Pl hardware products to third parties w thout
fee or other restrictions

Pl MAKES NO REPRESENTATI ONS OR WARRANTI ES ABOUT THE SUI TABILITY OF THE

SOFTWARE, EI THER EXPRESS OR | MPLI ED, | NCLUDI NG BUT NOT LIM TED TO THE

I MPLI ED WARRANTI ES OF MERCHANTABI LI TY, FITNESS FOR A PARTI CULAR PURPOSE

OR NON-I NFRI NGEMENT. PIl SHALL NOT BE LI ABLE FOR ANY DAVAGES SUFFERED BY
LI CENSEE AS A RESULT OF USI NG MODI FYI NG OR DI STRI BUTI NG THE SOFTWARE OR
I TS DERI VATI VES,

* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %
* %

By using or copying this Software, Licensee agrees to abide by the

**  copyright law and all other applicable |laws of the U S. including, but
**  not limted to, export control laws, and the terms of this license. Pl
** shall have the right to termnate this license imediately by witten

* %
* %

notice upon Licensee's breach of, or non-conpliance with, any of its
ternms. Licensee may be held legally responsible for any copyright
infringement or damages resulting fromLicensee's failure to abide by

the terns of this license

* %
* %
* %
SRR EEEEEEEEEEEEEEEREEEEREREE R EEREEE R EEEEEE R EEEREE Ry

BIOS and I/ O Definitions
Pi coDOS Definitions

#
#

/'l Persistor
/'l Persistor

<cf xbi o0s. h>
<cf xpi co. h>

ncl ude
ncl ude

<assert. h>
<ctype. h>
<errno. h>
<fl oat. h>
<limts.h>
<l ocal e. h>
<mat h. h>

<setj np. h>
<si gnal . h>
<stdarg. h>
<st ddef. h>
<stdi o. h>
<stdlib. h>
<string. h>
<tinme. h>

i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude

i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude
i ncl ude

<di rent. h>
<dosdrive.h> [/
<fcntl.h>
<stat. h> 11
<t erm os. h>
<uni std. h>

/1 PicoDCs POSI X-1ike Directory Access Defines
Pi coDOS DOS Drive and Directory Definitions

/1 PicoDCS POSI X-1ike File Access Definitions
Pi coDOS PCSI X-1i ke File Status Definitions

/1 PicoDOS POSI X-1ike Terminal I/0O Definitions

/1 PicoDCS POSI X-1ike UNI X Function Definitions
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/*

**  Change if you are using a different A/D or chip sel ect

*/

#define ADSLOT NMPCS3 /1 The QPB slot number (0..14)

/| #def i ne ADTYPE  AD sMAX146 /1l The A-D selector from<cflAD. h> for the 12 bit MAX146
#define ADTYPE ADi sADS8344 /1 The A-D selector from<cf1AD. h> for the 16 bit ADS8344
#define VREF2.5 /1l A-D reference voltage

//Note: | comented out the following lines in ny ADExanples.h file. This works better as |
/] deci de whi ch converter | amusing in ny application source file.

/*

#define ADSLOT NMPCS3 /1 The QPB sl ot number (0..14)

#define ADTYPE  ADi sMAX146 /'l The A-D selector from <cf1AD. h>

#define VREF2.5 /1 A-D reference voltage

#define PRCPLG

*/

#i ncl ude <ADExanpl es. h>
CFxAD adbuf, *ad; /1 For Al D sanpling
ushort * ADDat aBuf ; //Hold A/ D data

[ R K Kk kK ok ok ok kK K K ok ok kR Kk ok ok kR K ok o kR K ok ok o o kR R ok ok ok kR ok ok ok kR ok ok kR kR ok kR kR k|

** mai n
\******************************************************************************/

int main(int argc, char **argv)

short i

short result = 0; /! no errors so far
TUPor t *tuport;

ushort thebyte = 0;

short nunchars;

/1 ldentify the progam and build
printf("\nProgram %: % % \n", __FILE , _DATE , _ TIME );
/1 ldentify the device and its firmare
printf("Persistor CF% SN: % d Bl CS: %d. % Pi coDCS: %d. %\ n", CFX,
Bl OSGVT. CFxSer Num Bl OSGVT. Bl GSVer si on, Bl OSGVT. Bl CSRel ease,
Bl OSGVT. Pl COVer si on, Bl OSGVT. Pl CORel ease) ;
/1 ldentify the argunents
printf("\n% Argunents:\n", argc);
for (i =0; i < argc; i++
printf(" argv[%] = \"%\"\n", i, argv[i]);

/1 Turn on the reference for the A/ID (drive -SD (shutdown) high)
PIONite(28,1);

khkkhkkhkhkkhkhkhhkhhkhhhhhkhhkhhhhhkk*k

Enabl e the RS-232 receiver

Khkhkkhkhhhkhhkhhkhhkhhhhhkhkhhhkhx

NOTE: In order to use the RZAU R212AU R216AU Reci peCard for Auxiliary UARTs using the

1) Make sure that the dip switch is closed for the TPU Iines you are using. If,
for exanple, you are going to use AUX1 you nust close 1 & 2 on the dip
switch in order to connect pins 34 (Tx) and 33 (Rx) to the Maxi mdriver chip.
If you are using AUX2 then you nust close 3 & 4 on the dip swtch.

TPU, you will need to do the following (follow along on the schematic for the RecipeCard):

B e e
B e e e L

/1

2)

If you are transmtting only (using Tx only) then you must close dip switch 6 and drive

pin 29 (TPU8) high in software. To disable the driver, force pin 29 low If you are not using the
transmt capability of the AUX UART (receive only) then leave dip switch 6 open and an internal
pul | down on /OFF will keep the driver disabl ed.

3)

In order to be able to receive serial data you nust close dip switch 5 and drive
pin 30 low to enable the receive driver(s). Driving pin 30 high will disable the driver
as will leaving dip switch 5 open because there is a pullup on /EN on the Reci peCard.

Pl OW it e(30, 0);
PlOWite(29,1):

Initialize the AAD

ad CFxADI ni t (&dbuf, NMPCS3, ADI nitFunction);
TU nit(calloc, free); /'l give TU manager access to our heap
cprintf("TUGet Defaul t Paranms()->bits = %\ n", TUGet Def aul t Parans()->bits);
cprintf("TUGet Defaul t Parans()->parity = %\ n", TUGet Def aul t Par ans() - >parity);
cprintf (" TUGet Def aul t Parans() - >aut obaud = %\ n", TUGet Def aul t Par anms( ) - >aut obaud) ;
cprintf("TUGet Def aul t Parans()->baud = % d\ n", TUGet Def aul t Par ans() - >baud) ;
cprintf("TUGet Defaul t Parans()->rxpri = %\ n", TUGet Def aul t Par ans() - >r xpri);
cprintf (" TUGet Def aul t Parans()->txpri = %\ n", TUCGet Def aul t Parans() - >t xpri);
PERSISTOR 22 of 23 TPU UART Functions
o Instruments Inc. By: Thomas P. Sullivan




CF2 TPU UART Functions

Preliminary

cprintf (" TUGet Def aul t Parans()->rxqsz = %\ n", TUCet Def aul t Par ans() - >r xqsz) ;
cprintf("TUGet Def aul t Parans()->txqsz = %\ n", TUGet Def aul t Par ans() - >t xqsz) ;
cprintf("TUGet Def aul t Parans()->tpfbsz = %\ n", TUGet Def aul t Par ans() - >t pf bsz) ;

11 Open the TPU UART

tuport = TUOpen( TPUChanFronPi n(31), TPUChanFronPi n(32), 9600L, 0);
if(tuport == 0)

cprintf("\nCannot open TPU Channel % for receive\n\n", TPUChanFronPi n(25));

el se

cprintf("\nOpened TPU Channel % for receive\n", TPUChanFronPi n(33));

/1 Until a break is sent on the SCI (main UART)
whi | e(! SCl RxBr eak(10))
{

/] Sanmpl e all eight channels of the A/D

i f (ADTYPE==ADi sADS8344)

CFxADSanpl eBl ock(ad, 0, 8, 0, true, true, false);

el se
CFxADSanpl eBl ock(ad, 0, 8, 0, false, true, false);

/'l Transfer the A/D data to our array
ADDat aBuf = CFxADQueueToArray(ad, (void *) QRR, 16);

//Print all channels to SCI and TPU UART
for(i=0;i<8;i++)

cprintf("Channel % = 9%94x\n",i, ADDataBuf[i]);
TUTXPrintf(tuport,”Channel % = %94x\r\n",i, ADDataBuf[i]);

}

//To give us a little space
cprintf("\n");
TUTXPrintf(tuport,”\r\n");

nunchars = TURxQueuedCount (tuport);
i f(nuncthars > 0)

/1 Throw out any we get for now!!
cprintf("l got this fromthe TPU UART [%92x]\n", TURxGet Byt e(tuport, fal se));

/1 Two seconds between
RTCDel ayM cr oSeconds(2000000L) ;

}
TUC ose(tuport);

Pl ORead( 28);

/] Various exit strategies

11 Bl OSReset () ; /1 full hardware reset

/1 Bl CSReset ToPBM)) ; /1 full reset, but stay in Pesistor Boot Mbnitor
/1 /1 full

Bl OSReset ToPi coDOS() ; reset, but junmp to OxE10000 (Pi coDOS)
return result;

Yool mai n() /1
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