Vaja 11
Asinhroni serijski vmesnik
(UART1)



NapisSite program, ki bo na asinhronih serijskih vratih sprejemal znak s
terminalskega programa in jih prikazoval na LCD prikazovalniku.

Prejeti znak ESC (ascii koda 27) naj preklaplja med prikazom na sistemu SARM oz. V
oknu terminalskega programa.

Program napisite Se z uporabo prekinitev



. SARM LCD
win7/

terminalski program UART SARM

(npr. putty) win7

terminalski program

Preklop med prikazovanjem na LCD oz. na PC => prejeti znak ESC (ascii koda 27)



Asinhroni serijski sprejemnik / oddajnik (uart.c, uart.h)

UART1 inicializacija:
uartl_init(baud_rate,word_length, stop_bit, parity, parity _type, handshake, interrupts);

int baud_rate ... baud rate (bit/sec) — hitrost prenosa [9600,14400,...]

int word_length ... dolzina podatka [ makro word length 5 bit, word length 6 bit,
word_length 7 bit ali word _length_8 bit]
int stop_bit ... st. stop bitov [makro one stop bit ali two _stop_bits]

int parity ... preverjanje paritete [makro disable parity ali enable parity]

int parity_type ... nacin preverjanja paritete [makro odd parity, even_parity,
allways_one_parity ali allways_zero parity]

int handshake ... inicializacija dodatnih pinov za strojni protokol prenosa;
0 => potrebujemo le pina p0.8 (txd) in p0.9 (rxd)
1 => dodatni pini so: p0.10 (rts), p0.11 (cts), p0.12 (dsr), p0.13 (dtr),
p0.14 (dcd) in p0.15 (ri)

int interrupts ... omogocanje prekinitev [kombinacija 0 in zastavic rx _data _available,
thre_ier, rx_line_status and modem_status]



Asinhroni serijski sprejemnik / oddajnik (uart.c, uart.h)

Registri:
Name Description Bit functions and addresses Access |Reset Address
MSB LSB Valuem
BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
U1RBR Receiver Buffer 8-bit Read Data RO NA 0xE001 0000
Reqgister (DLAB=0)
U1THR Transmit Holding 8-bit Write Data WO NA 0xEO01 0000
Reqgister (DLAB=0)
U1DLL Divisor Latch LSB 8-bit Data RW 0x01 0xE001 0000
(DLAB=1)
U1DLM Divisor Latch MSB 8-bit Data RW 0x00 0xE001 0004
(DLAB=1)
U1TIER Interrupt Enable  |Reserved Reserved Reserved Reserved Enable Enable Enable Enable |R/W 0x00 0xEO001 0004
Reqgister Modem  RX Line THRE  RXData (DLAB=0)
Status Status  Interrupt  Available
interrupt2!  Interrupt Interrupt
U1IIR Interrupt 1D FIFOs Enabled Reserved Reserved 1IR3 lIR2 lIR1 IIRO RO 0x01 0xEO01 0008
Reqgister
U1FCR FIFO Control RX Trigger Reserved Reserved Reserved TXFIFO RXFIFO FIFO |WO 0x00 0xEO01 0008
Reqgister Reset Reset Enable
U1LCR Line Control DLAB Set Stick Even Parity Number Word Length Select |R/W 0x00 0xEO01 000C
Reqgister Break Parity Parity Enable of Stop
Select Bits
U1MCREl  Modem Control Reserved Reserved Reserved  Loop Reserved Reserved RTS DTR RW 0x00 0xE001 0010
Reqgister Back
U1LSR Line Status RXFIFO] TEMT THRE Bl FE FE OE DR RO 0x60 0xE0D1 0014
Register Error
U1IMSREZ  Modem Status DCD RI DSR CTs Delta Trailing Delta Delta |RO 0x00 0xEO01 0018
Register DCD Edge RI DSR CTSs
U1SCR Scratch Pad 8-bit Data RW 0x00 0xEOD1 00D1C
Reqgister
U1TER Transmit Enable TXEN | Reserved Reserved Reserved Reserved Reserved Reserved Reserved |R/W 0x80 0xE001 0030

Register




Terminalski program putty: konfiguracija

Category:
- Session Options controlling local senal lines
i - Logging Select a seral line
= Teminal
.. Keyboard Serial line to connect to com4|
- Bell
- Featurss Configure the serial line
= Window Speed (baud)
e o
- Translation Stop bits
- Selection Pari
- Colours Earity .
= Connection How control e
.. Data 1~ Session | Basic options for your PuTTY session
- Prowy I__ogging Specify the destination you want to connect to
. Telnet = Terminal o
: Serial line Speed
- Rlogin - Keyboard
H- 55H - Bell comé| 9600
- Features Connection type:
- Window T)Raw () Telnet @) Rlogin ) SSH @ Serial
Pppea!ance Load, save or delete a stored session
- Behaviour
- Translation Saved Sessions
- Selection
- Colours -
Default Settings
= Connection ani
. Data Save
-Dds
Telnet Delete
Rlogin
[-55H
Sefial Close window on ext:
() Always () Mewer (@ Only on clean exit

[ open || Cancel




lzvedba z zanko:

start_up():
1. uartl_init(...)

2. Omogocanje oddajnika: postavitev bita 7 ( maska txen ) vreg. UITER

main() — glavna zanka:
1. Preberi status linije (reg. UILSR ) => shranimo v spr. status

2. Ce je znak na voljo => postavljen bit 0 ( maska rdr ) v spr. status

3. Podatek preberiiz reg. UIRBR

4. Ce ni prislo do napake pri prenosu => pobrisan bit 7 ( maska rxfe ) v spr. status
5. Ce je prejeti znak ESC (ascii koda 27) => menjava izhoda

6. Izpis znaka na LCD oz. v oddajni reg. UITHR



Izvedba s prekinitvami:

start_up():
1. Nastavimo VIC: prozili bomo uartl prekinitve

2. Priuartl_init(...) omogocimo rx data _available prekinitey, ki se sprozi:
- ko se pojavi nov podatek

- ko podatka predolgo nismo prebrali (timeout)

uartl_ISR():
1. Preberi status prekinitve ( reg. U1//R) => shranimo v spr. status

2. Ce je bilaizdana nova prekinitev => pobrisan bit 0 (maska interrupt_pending ) v status

3. Vir prekinitve preberemo iz spr. status : biti 3-1 (maska interrupt _id')

- 0x4 (makro rx_data available id) => sprejet je bil nov podatek
=> preberi znak (hkrati pobrise zahtevo po
prekinitvi)

=> obdelaj znak (menjava izhoda, izpis na LCD/PC)
- OXE (makro character time out id) =>timeout
=> preberi podatek (hkrati pobrise zahtevo po
prekinitvi)
4. Ponastavi VIC
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