SERIAL_UART16550

The SERAL_UART16550is a driver for the geneic ‘16550’ serial UART. The driver supports multiple uart
devices,one of which may be usal asthe polled-modeuart for sygem dehugging. This must be the first uart

(BASEQ) definedin the system.

Procesdnformation

Prototype Name
Proces Priority

Proces Name

Module Options

SERIAL_UART16550 ENTER_DEBUG

SERIAL_UART16550 NO_POLILEDIO

SERIAL_UART16550 SKIP_INIT

TargetFile Definitions

SERIAL_UART16550 ADD_HANDLER

SERIAL_UART16550 ADD_INCLUDE

serial_uat165%
driver-level

shauld correspord with the project definition of the Consde serial
deviceif the stardardConsoleprocesss used

If thissymbd is setto aC charaterconsant,thenthatcharaterwill
cauetheserid interrupthander to enterthedetuggerif it isrecaved
asinputonthepolled-1/O chanrel. For example definingthe symbol
as‘'l’ will makethe! charaterenterthe delugget

If this symbd is defined the polled-mock serid routineswill not be
compied into this module. This is in casemultiple serialmodues
are configured in a system,only one of which shoud provide the
polled-moderoutinesusedby rome_kprintf.

If thissymbad is defined the polledmodeuartportwill not berecan-
figuredduring systemstatup. This maybe neead during early systen
debuggim if the uartiniti alisaion code fails.

Theroutine to call to addtheinterrupt hander into the systan. This
is usudly rome_add_handler but may needto be changedif the uart
is on adifferentbus,for exampk.

An additionalheade file to beincludedfor this versian of thedriver,
for exampleto bringin the protatypefor a speciad interrupt hander.
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SERIAL_UART16550 BASEn Thebas addressof the nth uartregister set.
SERIAL_UART16550 BAUD RATE The baudrate for the polledmodeuart. The defaul value in 9600
baud.

SERIAL_UART16550 BAUD SHFT The baud rate shift factor to matchthe rate with the crystal. The
default valueis 4, for amultiplier of 16.

SERIAL_UART16550 CLEAR INTn An (optional) routine to be calledto clearthe nth uartinterrupt con-

dition.

SERIAL_UART16550 INTn Theinterrupt pin numbe for the nth uarttransmit andreceve inter-
rupt

SERIAL_UART16550 MAXPORTS Themaximumnumberof uartssupportedby thisboard If undefined,

thedefault valueis 1.

SERIAL_UART16550 MCR Theinitial valuefor the modemcontrol registe for the polled-mode
seril interface. The defaut valueis (MCR_RTS| MCR_DTR), but a
commonaltemative is (MCR_OUT2 | MCR DTR).

SERIAL_UART16550 REG_SRCING The gap betweenadjacentregistersin the uart register set. The de-
fault valueis 4 (1 register every 4 bytes), but 1 is anotter common

option.

SERIAL_UART16550 VEC INTh Theinterrupt vecta numberfor the nth uarttransmit andreceiw in-
terrupt.

SERIAL_UART_XTAL_FREQ Thefrequeng of the external clock crystal used to drive the polled-

modeuart. Thedefault valueis 1843200for the 1.8MHz crystd com-
monly usel to drive uarts

ProcesOperation

The initialisafon routine instdls the interrupt hander and enablesthe ‘character recaved’ interrupt for the uart.
The modulehasa gueuehander and main process. andaccejs the messaggdefinedin the Sandard messagset
for datdlows into andout of the driver with the following processing

CLOSE messagg are handked by the main process. Any outstaindirg queue requestsare returnedto the
sende with errar codes

FETMBLK messageareaddal to the uartreadquele in the quele hander. Theinterrupt hander respamdsto
‘characteravailable’ interrupts by pasing input dataone-tarader-at-a-time upwards asreplies to
FETMBLK (or GETMBLK) messags.

FLUSH messageare added to the tail of the output quete by the main process. They arereplied to when
they reachthe headof the queuein the interruypt hardler, thereby ensurng thatall preceling output
hascompletd.

GETMBLK messageareturned into singe-characte reads, using the immediateparamegr areain the mes-
sageasa buffer, andaddedto the uartreadqueuein the quele hander, thentreaed asFETMBLK
messaggabove.
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NEWMBLK messageretum a 128-charader output buffer to the caller from the quete hander.

OPEN messaggarereplied to from within the queuehardler. It is expectedthatonly oneprocess(usudly
the Consok process)will open a pathdirectly to eachuartdriver. The open string is of the form
“processn” wheren is the numberof the uart (defaut 0). If there is no uartat index n the OPEN
messagés retumedwith the ENODEV error. Otherwis the index is returred in the dest_context
field which mustbe supgied on subsguentmessges.

OUTMBLK messageareaddedto thetail of the outpu quete in the quele hander, andthe ‘transmit available’
interrupt is enabled if required. The interrupt hander transmits character from the messagéuffer
and handkes CRLF trandations. The reply is sentwhenthe all charatersfrom the messagdave
beentransmitted.

PUTMBLK messagewith zerolength causethe message buffer to bereturredto the buffer pod in the queue
hander, othawisethequeuehandkrplacesthe messagsonthetail of theoutput quaueandmessage
is processaswith OUTMBLK above. Whenall the contents hav beentransmitted, the interrupt
hander freesthe messge buffer.

RETMBLK messaggarerepliedto from within the quete handkr, with no action being taken, sincethe driver
doesnot allocateextra spacefor input buffers.

Shared Library Macrosand Routines

The foll owing four routines are usedby the ROME core for polled-model/O. They are protatypedin rome.h to
avoid binding thelow-level coreto a specfic seral interfacedriver.

serial_in

uchar serial_in(void)

The serial_in routine returns the next charater from the uartinput. It susgndsthe sysem until a
charateris available. To testfor input without blocking, usethe serial_poll routine.

serial_initp

void serial_initp(void)

Theserial_initp routineinitialisesthe uartfor default polled-modeoperdion accading to the config-
uration definiionsfrom the hardwvarefile.

serial_out

void serial_out(
uchar c)
The serial_out routine writes the character ¢ to the uart, blocking until the uartis ableto accet the
charater The routine alsotranslatesthe C ‘newline’ chaiacterinto a CR and LF pair suiteble for
tty-baseddisplays.
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serial_poll
int serial_poll(void)
The serial_poll routine returns TRUE if thereis a chalacteravailable in the uart input buffer and
FALSE othemwise. Theactual charater mustbereadusing the serial_in routine.
Debug Support

The serial_uart16550showq routine is callable from within the delugger, andwill print the detals of eachuart
configuredin the systam includingthe contexts of its transmit queLe (i.e. thosemessgeswhich have not yet been
printed on the uarf). This canbe uselll in the caseof a sysem failure to determire the extert of procesingin

compaentsthatusethe stardardl/O routines.



