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Delo na FRI-SMS razvojnem sistemu

PrikljuCitev :
« USB priklop na daljsi stranici, sveti zelena LED dioda

Poseben projekt za FRI-SMS (e-udilnica) :

« dodatne nastavitve (informativno) :
» frekvenca urinega signala (viSja poveca porabo!)
* vklop predpomnilnikov
 Iinicializacija sklada oz. SP — kazalca na sklad

« dodajanje vsebine (start.s):

* podatki/operandi:
« dodamov /*censtants*/  konc¢amo z .align

e program :
« dodamo v

* na koncu programa je mrtva zanka
* podprograme dodamo za mrtvo zanko

/* enter your code here */
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Vir: Podatkovna listina Atmel SAM 9260
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29. Parallel Input/Output Controller (P10)

29.1 Description
The Parallel Input/Output Controller (P10} manages up to 32 fully programmable input/output
lines. Each I/C line may be dedicated as a general-purpose /O or be assigned to a function of
an embedded peripheral. This assures effective optimization of the pins of a product.

Each I/O line is associated with a bit number in all of the 32-bit registers of the 32-bit wide User
Interface.

Each IO line of the PIO Controller features:
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P1O krmilnik - izhod

Figure 29-3. /O Line Control Logic

‘| PIO OER[O]

- FIO_OSR[0]
:| P'IO_DDH[U] PIO_PUER[0]
e __ | PIO_PUSR[0] 1 =
PIC_PUDR(0]
Peripharal A
Output Enable N
Peripharal B 0
Output Enable 1/ pmmmmmmmmee- X In @7
PIO_ASR[0] 1 | PIO_PER[0] :
| PI0_aBSR[0] ] | Pio_PsRI0] H—< 1
1
I PIC_MDERI[0]
| PIO_MDSF[0]
PIO_MDDR[0]

/ |'| PIO_SODR]0]
1

| PIO_ODSRIo]

i | PIO_CODR[O]

| e —— 4

/ h ) >

i

Reqgisty ;' formacijo o stanju :

PSR (PIO&tatus Register): 1 - digitalni vhod/izhod /0 - naprava AB

CéR (OUtput Status Register): 1 - izhod omogocen / 0 - izhod onemogocéen (deluje kot vhod)
ODSR (Output Data Status Register): stanjeizhoda 1/0

MDSR (Multiple Drive Status Register): tip izhoda 1 - ’open drain’/ 0 - 'totem pole’

PUSR (Pull Up Status Register): 1 - omogo¢en / 0 - onemogo¢en; uporabno za vhode
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P1O krmilnik - 1zhod

Reqistri za nastavitve delovanija:

A
PER (PIO Enable Register): 1 - nastavi kot digitalni vhod/izhod / 0 - ni spremembe delovanja \

PDR (PIO Disable Register): 1 - nastavi kot napravo AB / 0 - ni spremembe delovanja
| PIO_OER[0] |

| pio_osrio) }

OER (Output Enable Register): 1 - nastavi kot izhod / 0 - ni spremembe delovanja [Pi0_oDRIo) |
ODR (Output Disable Register): 1 - onemogog€i izhod (dela kot vhod) / 0 - ni spremembe delovanja

PIC_SCDR[0]
SODR (Set Output Data Register): 1 - nastavi stanje izhodana 1/0 - ni spremembe izhoda [P0 _oosAgj |

N CODR (Clear Output Data Register): 1 - nastavi stanje izhodana 0/0 - ni spremembe izhoda | Ho.comel] /

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
[

MDER (Multiple Drive Enable Register): 1 - nastavi izhod na 'totem pole’/ 0 - ni spremembe delovanja
MDDR (Multiple Drive Disable Register): 1 - nastavi izhod na ’open drain’/ 0 - ni spremembe delovanja

PUER (Pull Up Enable Register): 1 - omogocen ‘pull-up’ upor /0 - ni spremembe delovanja
PUDR (Pull Up Disable Register): 1 - onemogo¢en ‘pull-up’ upor /0 - ni spremembe delovanja
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P10 krmilnik — krmiljenje izhodov

Spreminjanje bitov v V/l reqistrih:

Namesto branja-spreminjanja-pisanja enega registra imamo trojico registrov:
* en statusni (dejanski register) in

* dva pomozna s katerima postavljamo / briSemo bite:

* ko v njima v dolo€en bit vpiSemo enico, s tem postavimo / briSemo ustrezen bit, ki krmili
posamezno funkcijo,

* stanje bita lahko preberemo v statusnem registru.

Potrebni koraki za krmilienje izhoda:

1. vpisi 1 na ustrezno mesto v PER (dolo¢imo nadin delovanja kot vhod/izhod)
2. vpisi 1 na ustrezno mesto v OER (nastavimo kot digitalni izhod)
3. dolodi stanje izhoda s pisanjem v SODR / CODR (nastavljamo na 1/0)

Naslovi reqistrov:

.equ PIOA BASE, OxFFFFF400 /* Zacetek registrov za vrata A - PIOA */
.equ PIOB BASE, OxFFFFF600 /* Zacetek registrov za vrata B - PIOB */
.equ PIOC BASE, OxFFFFF800 /* Zacetek registrov za vrata C - PIOC */
.equ PIO PER, 0x00 /* Odmiki... */

.equ PIO_OER, 0x10

.equ PIO_SODR, 0x30

.equ PIO _CODR, 0x34

OR - Organizacija racunalnikov 8
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P10 krmilnik — krmiljenje izhodov

Zgled (za PB15):

.equ
.equ
.equ
.equ
.equ

ldr
mov
str

str

str

str

PIOB BASE, OxFFFFF600 /* ZacCetni naslov registrov za PIOB */

PIO PER, 0x00

PIO OER, 0x10
PIO SODR, 0x30
PIO CODR, 0x34

r0, =PIOB BASE

rl,
rl,

rl,

rl,

rl,

#1 << 15
[rO, #PIO PER]
[rO, #PIO OER]

[rO, #PIO SODR]
[rO, #PIO CODR]

/* Odmiki...

/*
/*

/*

*/

Prikljucéek B1l5 krmili PIO */
Omogo¢i izhod na B1l5 */

Na prikljucek B1l5 zapisi stanje 1 */
Na prikljucéek B1l5 zapis$i stanje 0 */
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Winldea — Watch okno — SFRs PIO krmilnik

o asmpr1 - winlDEA - [C:\winIDEA\Delo\FRI_SMS_2015\start.s]
File Wiew Project Hardware Debug FLASH Test Plugins Tools Window Help

OF G| # @B 5
Project Workspace yoeox
x |Filter ‘

#-[1 asmpri_elf

s

i [ Symbols | “ Project <

Disassembly
H| @ | @ = T §

Address Data

start.s

init.ini | intvec.s ‘ sms.ind |

92 ad@=a/88|2 #4|arass]

n
il
v
i
B
e

2 | B6 e

1) Vr Watch

B
3
-

-global main

orr r0, rO0,
orr r0, rO0,
mcr pl5, 0,

#(0x1 <<12)
#(0x1 <<2)
r0, cl1, cO,

/* main program */
main:

|_mam

Disassembly

main
b wait for ever

S 0000FEFFFIL main (000000S)

000000103(=oreqgs rl,r0,r0
1dr rl, =PMC BASE
Output wm 40 x| Memaory #_vars
Compiling ... Area | Virtual

intvec.s ... with pars
start.s ... with paran
Linking ... with paran

"asmprl.elf (Dir:C:\wir
0 Error(s) O Warning(s

< >

Build | Find In Files | Tools

| Addess [Hovae | Symbol v
00200020 FE FF
00200028 1F 00
00200030 00 FO
00200038 58 10
00200040 20 00
00200048 01 00
00200050 01 00
00200058 40 00
00200060 68 00
00200068 FC FF
00200070 30 00
00200078 08 00
00200080 10 OF
00200088 04 00
00200090 FE FF

FF EA 00 00
CO0 E3 DF 00
29 E1 58 DO
9F E5 58 00
81 E5 68 00
10 E3 FC FF
A0 E3 30 00
9F E5 28 00
91 E5 02 00
FF OA 30 00
81 E5 68 00
10 E3 FC FF
11 EE 01 0A
80 E3 10 OF
FF EA 00 10

0

OF
80
9F
9F
91
FF
81
81
10
9F
91
FF
80
01
30

El
E3
E5
E5
E5
OA
E5
E5
E3
E5
E5
0A
E3
EE
00

W
T T

SFRs
Mame

Cpp T

w i bd e o |

Name

@"PIC"\"Parallel
@"PIO"\"Parallel
@"PIo"\"Parallsl
B"PIO"\"Parallel
@"PIC"\"Parallel
@"PIC"\"Parallel
@"PIO"\"Parallel
@"PIO"\"Parallsl

x |Filter

¥
+
+
¥
+
+
¥
¥

+

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

“

- &>:Parallel Input/Output Controller C (PIO);

#- o PIOC_PER PIO Enable Register
© PIOC_PDR PIO Disable Register
& PIOC_PSR PIO Status Register
< PIOC_OER OQutput Enable Register
© PIOC_ODR Output Disable Register

< PIOC_OSR Output Status Register

< PIOC_SODR Set Qutput Data Register

Input/Cutput Controller
Input/Cutput Controller
Input/Qutput Controllsr
Input/Cutput Controller
Input/Cutput Controller
Input/Cutput Controller
Input/Cutput Controller
Input/Cutput Controllsr

& PIOC_IFER Glitch Input Filter Enable RegiRegister is write only
@ PIOC_IFDR Glitch Input Filter Disable RegRegister is write only

% PIOC_IFSR Glitch Input Filter Status Regi:00000000

P T —————————— -

~
Value Address
C (PTO OxFFFFFBCE FFFFF808
Cc (PIO 1 FFFFFB08
C (PIO| 0x0000000z FFFFFB18
Cc (PIO 1 FFFFFB18
C (PTIO| 0x0000000Z2 FFFFFB38
c (PTO 1 FFFFFB38
Cc (PIO FFFFFB34
C (PIO FFFFFB30

¥ m # 0 X Memory Oxfffffe00

~

[ ————

N

Area: | Virtual v
Registers FFFFF800
. RO 0005107C ~|| FFFFF804
R1 FFFFFCO00 FFFFF808
R2 00000000 FFFFF80C
R3 00000000 FFFFF810
R4 00000000 .|| FFFFF814
e o e e et e
Value Values Address Des
PR P31
Register is write only Register is write only FEFFFB00
Register is wite only Ez;usler is write only FFFFFE04
FFFFFBCF '1:31 :‘30 ?29 '1:28 FFFFF808
IR P31
Register is wite only Register is write only FFFFFE10
e EET TRy ;2;|sler is write only FRAAE
P31 P30 P23 P23
00000002 0 0 0 0 FFFFF818
P31
Register is write only FAAARES
P31
Register is write only FRFFFE24
UPM 530 529 528 FFFFF828
Register is write only P31 FFFFF830

Register is write only

<
L T e e T L L L L L L L T T4
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PIO krmilnik — vhod (info){ tre=al i 1

| Pio_PUsR()

I | pPiO_PUDR[D]

1
\

) | PIC_SODRO] *
| Pio_oosrip) H? —
| PIO_CODAD] ﬂ
<+ L~

-
Peripheral A

Input
3 Peripheral B

:[ FIO_PDSA[O] | J/ PIO_ISA[0] | —* input

/ Edge {Up to 32 possible inputs)

PIC Imterrupt

Glr
o Fi;Zf
PIO_IFERY] |

| PiO_IFsR] | EIO_IER[D]
FIO_JFDR0] | Pio_IMR[0]
| PIO_IDR[O]
Reqistri z informaci|jo o0 stanju :

S Register): 1 - digitalni vhod/izhod / 0 - naprava AB

ODSR (Qutput Data Status Register): stanjeizhoda1/0

t Status Register): 1 - izhod omogocéen / 0 - izhod onemogocen (deluje kot vhod)

MDSR/(Multiple Drive Status Register): tip izhoda 1 - ’open drain’/ 0 - ’totem pole’

PU
PDSR (Pin Data Status Register): stanje vhoda 1/0

(Pull Up Status Register): 1 - omogocen / 0 - onemogocen; uporabno za vhode
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