Anhang 1

Anleitung zur Benutzung des Interruptcontrollers am Beispiel der Pushbuttons

1. Interruptcontroller IP-Core zur Basisconfiguration hinzufiigen und mit PLB Bus verbinden
(falls nicht vorhanden uartlite IP-Core hinzufiigen um Erfolg per Hyperterminal zu testen)

Project Inr'n:nrrn-atin:nn Area P | ; Buglnterfaces | Ports | Addresses
‘._F'_ro@ect 1l Applications . I Eatolog | ._ | :.N’e;ll'ﬁe Bus Connect.i.on IP Type P Wersion
i@ . | e Ry ppoddl_vitess  1.001.5
| Description IF Wersion | @ foh w20 0 fch_ w20 1.00.a
| B £ EDK Install - C:\ilinsy10.15ED .. T - ob 5 0 plb_wdE 1.03.5
| —— | B2 O0A2 S0RAM ppoddlme_ddr2 2003
- Clack. Reset and Interrupt | i G- <P aps beam & coff T bram bram_block 1.00.5
+7 ¥PS Interrupt Controller 1.00.a [ - <@ gpuy fou videxd 3 apu_fpu_vitexs - 1.01.a
-5y Processor Spstem Res.. 2.00.a | '+* <> fagope cntk 0 itagppe_cntl 20l.e
< PLL for PPC440 Clocks  1.00.a __ e 2 :*‘f_"f_.‘:-"’fﬂfsf"-f._ f_'°°_—,_3?’?-'es'3t 200‘"
77 DCR Interupt Contraller  1.00.b ) ° |+: ﬂ'_ ; oy
< Digital Clock Manager (... 1.00.d \0 R,
31 Clock Generator 20.a o | @
#- Communication High-5 peed [=X= ¥ ;
(#- Communication Low-5peed | = E v':
(- DA and Tirner 9| @
H Debug 1 -

#- FPGA Reconfiguration : r clock_generator 201 .2
Wi eriorgl Fiposed ' 2 ALASH uiil bus spit 0 ulilbus_split 1.00.8
#-10 Modules

- Interprocessor Communication
#-Memory and Memory Contraller
#-PCI

(#- Penpheral Controller

#- Processar

[ Utility

Project Local pocores - C:A=ilins_Pr..

2. TAB System Assembly View und TAB Ports

e Push_Buttons_5Bit — Interrupt: New Connection

e xps_intc_0 — Intr: Push_Buttons_5Bit_IP2INTC_Irpt hinzufiigen

ppc440_0 — EICC440EXTIRQ: New Connection

xps_intc_0 — Irq: EICC440EXTIRQ hinzufiigen (Interrupteingang von ppc440-0)

(xps_uartlite_.0 — TX & RX : New Connextion )

3. TAB Project — Project Files — UCF File 6ffnen und falls nétig folgende Zeilen hinzufiigen

Net fpga 0 RS232 Uart 1 RX pin LOC= AG15 ;

Net fpga 0 RS232 Uart 1 RX pin IOSTANDARD=LVCMOS33;
Net fpga 0 RS232 Uar t 1 TX pin LOC = AG20 ;

Net fpga 0 RS232 Uar t 1 TX pin IOSTANDARD=LVCMOS33;

Net fpga 0 Push But tons 5Bit GPIO 10 pin<0> LOC = AJ6 ;

Net fpga 0 Push But tons 5Bit GPIO IO pin<0> IOSTANDARD=LVCMOS33;
Net fpga 0 Push But tons 5Bit GPIO 10 pin<0> PULLDOWN;

Net fpga 0 Push But tons 5Bit GPIO 10 pin<0> SLEW=SLOW;

Net fpga 0 Push But tons 5Bit GPIO 10 pin<0> DRIVE=2;
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4. Hardware — Generate Bitstream

5. Software — Launch SDK Studio

6. XilinX Tools — Generate Libraries and BSPs
7. C-Code einfiigen und Project — Build All

8. Run — Run As — Run on Hardware

/% include header files=x/

#include ”xintc.h”
#include ”"xexception_l.h”
#include "xparameters.h”
#include ”xbasic_types.h”
#include "xgpio.h”
#include ”xstatus.h”
#include "xtmrctr.h”
#include ”stdio.h”
#include ”"xintc_1.h”

/* parameter out of xparameter.h that is generated
* throuh 7”XlilinX Tools —> Generate Libraries and BSPs” x/

#define INTC_BASEADDR XPAR_INTC_0_.BASEADDR
#define INTC_DEVICE_ID XPAR_INTC_0_DEVICE_ID
#define INTC_DEVICE_INTR_ID XPAR_INTC_0_GPIO_1_VEC_ID

/* functions x/
XStatus IntcLowLevelExample (Xuint32 IntcBaseAddress);
void SetuplnterruptSystem () ;

void DeviceDriverHandler (void *CallbackRef);

[ skokoskoskok ok kokokokokoskoskokok sk okkokokokokkox - Variable Definitions  sosskokskokskor sk s sk sk skokskokokok sk sk s skokok kot ok sk /

XGpio Gpiolnput; /* The driver instance for GPIO Device configured as I/P =/

static XIntc InterruptController; /+ Instance of the Interrupt Controller x/

/ *
* Create a shared variable to be used by the main thread of processing and

* the interrupt processing x/

volatile static Xboolean InterruptProcessed = XFALSE;

/* main function x/

int main (void)

{

XStatus Status;
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/% call interrupt example x*/
Status = IntcLowLevelExample (INTC_BASEADDR) ;
if (Status != XST_SUCCESS)

{
}

return XST_SUCCESS;

return XST_FAILURE;

/% function: interrupt controller example x/

XStatus IntcLowLevelExample (Xuint32 IntcBaseAddress)

{

XStatus Status;

/%
% This step is processor specific, connect the handler for the interrupt
* controller to the interrupt source for the processor

*/

SetupInterruptSystem () ;

/* Init Pushbuttons(Gpio) Datadirection: Inputsx/

Status = XGpio_Initialize(&Gpiolnput, XPAR_PUSH BUTTONS_5BIT_DEVICE ID) ;
XGpio_SetDataDirection(&Gpiolnput, 1, OxF);

/* Global Enable Interrupts Gpio Pushbuttons (GIE Regsiter)x/

XGpio_InterruptGlobalEnable(& Gpiolnput) ;

/% Enable Interrupts for Channel 1 IER Regsitersx/
XGpio_InterruptEnable(&Gpiolnput, 0x00000001 );

/%

x*Connect a device driver handler that will be called when an interrupt
xfor the device occurs, the device driver handler performs the specific
xinterrupt processing for the device

*/

XIntc_RegisterHandler (IntcBaseAddress , INTC_DEVICE_INTR_ID, ( XInterruptHandler

)DeviceDriverHandler ,(void *)0);

/% Hardware Interrrupts enable (MER Register) =/

XIntc_Out32(IntcBaseAddress + XIN.MER OFFSET, 0x00000003 );

/* Enable Interrupt Pushbuttons in the Interruptcontroller (SIE Register)x/

XIntc_Out32 (IntcBaseAddress + XIN_SIE_OFFSET,
XPAR_PUSH BUTTONS 5BIT_IP2INTC_IRPT_MASK ) ;

/%

* Wait for the interrupt to be processed, if the interrupt does not
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117 % occur this loop will wait forever
*/
119
121 while (1)
{
123
125 /%
x If the interrupt occurred which is indicated by the global
127 * variable which is set in the device driver handler, then
* stop waiting
129 */
if (InterruptProcessed)
131 {
printf(”erfolg\n”);
133 printf(?"————————\n”);
printf ("——m—————— \n”) ;
135 InterruptProcessed=XFALSE;
}
137 }
139
return XST_SUCCESS;
141
}
143
/* function: Init PowerPC for Interrupthandling =/
145
void SetuplnterruptSystem ()
147 {
149 /* Initialize the PPC exception table x/
151 XExc_Init () ;
153 /% Register the interrupt controller handler with the exception table x/
155 XExc_RegisterHandler (XEXC_ID_NON_CRITICAL_INT,
(XExceptionHandler ) XIntc_DevicelnterruptHandler ,
157 INTC_DEVICE_ID) ;
159 /% Enable non—critical exceptions x/
161 XExc_.mEnableExceptions (XEXC_NON_CRITICAL) ;
163| }
165
/* Interrupt Handler: Pushbuttons x/
167
void DeviceDriverHandler (void *CallbackRef)
169| {
/%
171 % Indic ate the interrupt has been processed using a shared variable
*/
173
InterruptProcessed = XTRUE;
175
/% delete Interrupt from the Pushbutton x/
177 XGpio_InterruptClear (& Gpiolnput, 0x00000001);
179| }

Quelltext 1: zintc.c
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niitzliche Dokumente:

e http://www.xilinx.com/support/documentation/application_notes/xapp778.pdf
e Datasheet XPS Gpio

e Datasheet XPS Interrupt Controller
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