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HA1)2 ) XAPowerPCEARE TXLFEHNLHEE
e EDK --- Embedded Development Kit
e XPS --- Xilinx Platform Studio
e XMD --- Xilinx Microprocessor Debug
e MHS --- Microprocessor Hardware Specification
e PLB --- Processor Local Bus
e (OPB --- On-chip Peripheral Bus)
e OCMBus --* On-Chip Memory Bus
e BRAM --- Block RAM

e ELF --- Executable and Link Format(ZE{7274JL)
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SoftWare(EDK) HardWare(ISE)
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C Code VHDL/Verilog, IP Simulation

A 4

C Compiler
Object Code Place & Route
Linker

ELF File

—
K Bit File J
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PLB PLB
4 N
BRAM UART
DSOCM
PPC Timer
PLB BRAM
BRAM
ISOCM Cntlr INTC
BRAM Peripheral
PLB BRAM
Cntlr BRAM GPIO
GPIO
IB/A—23y TClIERYIISILVEDINAELTOPBAEE SN TLVEL-M
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BSB(Base System Builder)(1)

OFDM Technology Leader

o WizardZ{#> T EIZPowerPCU R T LEESE

o HLEFMGZREIXTEHELDT, BEIFVTHREREEICEAL.
HEFA—TRTORATLERZRBETHON—RLEERDOND,

v —ILie B E O HAE

REEETIE
VA I WACT I
EDK12.3i(ISE12.3i)

ZXRELTNET, |

[z

#% ¥ilinx Platform Studio

Create new or apen existing project

BSB#% 1R

é @ Base System Builder wizard {recommended] <«
BSB

@ Blank PS5 project

E Cp t project D o
Browse for M Project |E|
Browse EDK examples (projects) on the web DErE
Ik I | Cancel | | Help

BENO HE
BA< B
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. M
BSB(Base System Builder)(2) S

@ Create Mew XPS Project Using BSE Wizard

e

e

Mew project

— O IR I7AIVB BRUIINRIERE
Project file <
Browsze .

fidvanced options — optional (press F1 key for help)

| Set Project Peripheral Repozitory Search Path

You have chozen to create an embedded desien. To beegin, select an interconnect twpe:
@ PLB =wstem
L

=

PLE {5 the legacy Burs standard used by Xiinx that supports curvent FPGA farmies, moluding Spartant and Vitexd. PLA
ISP walf not suoport newsr FECH famies, 50 is not recommend for new designs thet may migrate to Artuve FPGA
farmlies. Detals on PLE can be found i the PLEWE Interface Simolificstions document on ciinx.com.

Al system

AXY s a0 interface standard recentl adopted by Xilinx a5 the standard intorfecs vsed for all auvvent and Rrtuve
varstans of Xiinx IP and too! faws, Details on AXT can be found in the AXT Reference Buids on xiinx.com.

Sugport foie ANT basad desgm & Pre—FProghetion.
PLBZEH9 5&E

Mote: Launch Baze Svstem Builder by clicking QOF. Once launched, the svstem interconnect tvpe cannot be
changed.

QF l | Cancel




BSB(Base System Builder)(3) oo o

Welcome Board System Processar Peripheral Cache Application SUmmary |

Welcome to the Baze System Builder

Thig tool leads wou through the steps necesszary for creating an embedded system.

Select One of the Faollowine:

@ Iwould like to create a new desien

i1 Twould like to load an existing beb Nile (zaved from a previous session)

| \ | Browsze ..

N\

HRITHFIUZ2ERT S




BSB(Base System Builder)(4) orom o

Welcome Board Swatem Processzar Peripheral Cache

Board 5election

Select a target development board.

EATSR—FERR

@ Iwould like to create a svstem for the followineg development board

Board Wendor |}{ilinx

Board Mame Wirtex 4 mMLA03 Evaluation Flatfarm

Board Revizion |1

() Twould like to create a system for a custom I:u:-aru:lﬁ

Board Information *_ﬁl:f;ll\i%é (jJZ@Aﬁ_I:)

Brchitecture Device Package

|virtescd |+ | |xetvtx 12 |~ | |f6a E

lUse Steppine |

Fezet Polarity |F'n:ti~.-'e Lows

Felated Information



BSB(Base System Builder)(5) oo o e

© oo e -
Base System Builder :
Wiz lcome Board Aystem Processar Peripheral Cache Application Summary

System Configuration

Configure vour system.

@ Sinele-Processor System () Dual-Processar System

Select this option to Weate a design with a single procezsor. This Select option to create a design with two processors. This
Wlizard will let vou confWure the processor, the peripheral et and W] will let wou configure the tvpes of the processors, the
zome major configurationVarameters for the peripherals. eripheralz acceszible to the two processors and the peripherals

ghared by the two processors,
oI neyyEE
?l?}bjn "Z“J'U'EER rocessor 1 Peripherals

FProcessor 1
Procassor 1

GFID

Shared Paripherals

Mailbox  Mutex
Frocessor 1 Peripharals

RS232 GPIO

sor 2 Peripherals

Procassor 2 DDA EMALC




BSB(Base System Builder)(6) — orovreey

@ Base System Builder

Wi lcome Board Svstem Processor Peripheral Cache Application SUmmary

Proceszsor Gonfiguration

Configure the processor(s).

Reterence Glock Frequency | 100.00| Powe rPC%E*R MHz
Froceszor 1 Gonfiguration ( M i c ro B I aze 'i Powe rP C%
Power PC /

B L LFPGAD B) ol [

Proceszor Tyvpe

Processor Clock Freguency (10000 |E| MHz
Bus Clock Frequency h0.00 |E| MHz
Cn-chip Memory MHore |E|
Debug Interface FPGA JTAG

[] Enable Floating Paint Unit EJ

09I RREBDFER OCMODOER/IFRER
)7L RHO0Ov9
-CPU—ZOvYY
VAV & ln iy

10



OFDM Technology Leader

BSB(Base System Builder)(7)

B
- -
@ Base System Builder
il &
Wi loo e Board System Processar Peripheral Cache Application

Peripheral Configuration

To add a peripheral, drag it from the * fvailable P

peripheral. o~
Hvailabllﬁy{mera l=
Perigheral Mames
1O Devices
RS232_Uart
IIC_EEPROM
SysACE_CompactFlash

Cypress_USB
DDRE_SDRAM
Ethernet_MAC
TriMode_MAC GMII
SRAM
FLASH

= Internal Peripherals
xps_bram_if_cntlr
xps_timebase_wdt
®ps_timer

hdd

< Femove

- 1 core parameter, click
_ {E AR RE%:Peripheral ™’

Process | Power PG 405) PeMrberals

Parame

- A\
/EDs_4Bit \

{ Core: Xps_gpio
LEDs_Positions

Core: xps_gpio
Push_Buttons_Position

Core: Xps_gpio
x®ps_bram_if_cntlr_0

Core: xps_bram_if_cntlr, Size: 8 K
xps_bram_if_cntlr_1

Core: xps_bram_if_cntlr, Size: 8 KB

™~ BIRFH DPeripheral

11



BSB(Base System Builder)(8)  orovreey

. )
@ Base System Builder
A R Tl I ENIEESL N 1IN T .4
e loome Board System Processar Peripheral Cache fpplication SUMIMary

Cache Gonfiguration
Select cache size and cache memory for processor(s).

Procezzor 1 (PowerPC 408) Gache

The PowerFPC embedded in the WirtexdFx series of FPGAs provides 1 6K of caches. Caches are enabled in software, and can be configured to cache
multiple memory regions.

[7] hetruction Cache [] Data Gache

Instruction Gache Size |16 KB [~|  Data Gache Size |16 KB [~]
Instruction Cache Memory Data Cache Memory

[ ] xps_bram_if_cntlr_0 [] xps_bram_if_cntlr_0

[] xps_bram_if_cntlr_1 [] xps_bram_if cntlr_1

Instruction/Data Cache D& E

12



BSB(Base System Builder)(9)

OFDM Technology Leader

e lcome Board System Proceszor Peripheral Cache

Application

Application Configuration

Configure the example applications.

Example Applications

13

Application Option Value
£ Test ppcd05_0 :
-- Standard 10 mdm_0 -
- Boot Memory xps_bram_if_cntlr_1 -
E- Memory Test TestApp_Memaory_ppcd05_0
- Instructions xps_bram_if_cntlr_1 -
- Data xps_bram_if_entlr_1 -
= Peripheral Test TestApp_Peripheral_ppc405_0
- Instructions xps_bram_if_cntlr_1 -
- Data xps_bram_if_cntlr_1 -
- Interrupt Viector Mo Interrupt -
TAT S LR T—EDRMELZIEE




BSB(Base System Builder)(10) orom e e

Wi lcome Board System Processar Peripheral Ca

Summary

Below iz the summary of the svstem you are creating.

System SUmmary

Core Name Instance Name Base Address  High Address

£ Processor 1 : ppc405_0
- Xps_gpio LEDs_4Bit Ox81440000  OxB144FFFF
Xps_gpio LEDs_Positions 0x81420000  OxB142FFFF Summa rymggrﬂ ﬁ
Xps_gpio Push_Buttons_Position 0x81400000 0x8140FFFF

xps_bram_if_cntlr xps_bram_if_cntlr_0  0x00000000 0x00001FFF
“.-xps_bram_if_cntlr xps_bram_if_cntlr_1  OxFFFFE000 OxFFFFFFFF

File Location

= Overall

- C¥ETSS¥MaterialNew¥tmp¥system.xmp

- C¥ETSS¥MaterialNew¥mp¥system.mhs

- C¥ETSS¥MaterialNew¥tmp¥system.mss

- CI¥ETSS¥MaterialNew¥tmp¥data¥system.ucf

- C¥ETSS¥MaterialMew¥tmp¥etc¥fast_runtime.opt
o T ¥FT SR ¥MaterialMew¥tm n¥atr¥drwnlnad cmd

14
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e BitFile&£ Rk
o A=—a—0MHardware — Generate Bitstream
+ ...Ximplementation¥system.bitBA £ Eh %

o BitFileF &£ X
¢ *=a—0MDevice Configuration — Update Bitstream

o CY—RZAVINMILLELF27MIVEER (7ML A T
executable.elf)

¢ ELFZ%system.bitt:<— L. ... ¥implementaiton¥download.bit
ZTHER

15
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e FPGA’R—Kk~download
¢ A=a—0@Device Configuration — Download Bitstream

o DRBRLER—FLZEDEIL, ISEQIMPACTZ#E>TEHT
Aoon—k935%

16
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e Project Option

o A=a—0®Project — Project Options

¢ FPGATNAADEEOI—HFIPDIEMETIETE

4% Project Options -

[

General Dezign Flom

Target Device

Architecture Device Size

Show License Status Dialog

fidvanced Options (Optional)

Project Peripheral Reposzitory Search Path

Package

v | [xctvfxi2 || #t663

[¥] Shaw dialog when evaluation cores are detected

Custom Makefile {instead of KPS generated Makefile)

Gpeed Grade

=] [-10 =]

Browse .

Browse ..

|

] 4

” Cancel H Help

17
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® MHS77 4/ JLPUCFI 74/ LERT
@ ¥ilinx Platform iudium

# File Edit View Project Hardware

Software  Device Con

CEFEIP . O8O X®|o o
| Project o085 x|
Flatform

= Project Files
- MHS File: system.mhs
- M55 File: system.mss

= Project Options
- Metlist: TopLevel

- HDL: VHDL

- Design Summary

- LUCF File: data/system.ucf
- IMPACT Command File: etc/download.cond

- Implementation Options File: etc/fast_runtime.opt
- Bitgen Options File: etc/bitgen.ut
- Device: xcdvfxl 2ff668-10

- Implementation: XPS (Xflow)

- Sim Model: BEHAVIORAL

MHSAUCFDE ., fREMTIEE

1 L
@ Project Applications

Q IP Catalog

18
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e MHST 74L&
+ PowerPC&LFEIRAMAPeripheralt DiEfiERLI=TextI7AIL
o NERPR—FHECR
o BOAT DINSA—HEETE
+ EBIBHLEGUITITLGK. MHSZE RS

PORT EXT_I = EXT_I, DIR = I, VEC = [0:7]
PORT SCLK = SCLK, DIR = I, SIGIS = CLK, CLK_FREQ = 100000000

BEGIN proc_sys_reset
PARAMETER G_EXT_RESET_HIGH = 0
PORT Ext Reset _In = sys rst_s
PORT Slowest_sync clk = sys_clk_s
PORT Chip_Reset_Req = G405RSTCHIPRESETREQ
PORT Core_Reset_Req = G405RSTCORERESETREQ

END
19



Applications #7

o CYU—RITPAIL AYEITPALIL. Y2ARD)TMEM - BIbR-#RE
o AN AT IVERTE

4 Xilinx Platform Studio - C:¥ETSS¥MaterialNew¥tmp¥system.xmp
@ File Edit View Project Hardware Software Device Cot

[ & | B8 E & E X ®| o'
fpplications O EO IJ “Jg_cs
Soeer e ., Set Compiler Options
lc_iAdd Software Application Project... /

¥ Default: ppc405_0_bootloop
+] m Project: TestApp_Memory_ppc405_0
= ¥ Project: TestApp_Peripheral_ppc405_0
- Processor: ppcd05_0
Executable: C:¥ETSS¥MaterialNew¥tmp¥TestApp_Peripheral]
=- Compiler Options
el Linker Script: C:¥ETSS¥MaterialNew¥tmp¥TestApp_Perip

linker scri pt,’ Mode: EXECUTABLE

. it SOUNCES
source flle, ;,y +- Headers
header file

4 I I

—

20
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e a7 (Peripheral) D B0 il k&
# xilinx Platform Studio - C:¥ETSS¥MaterialNew¥tmp¥system.xmp - [System Assembly View]

@ File Edit View Project Hardware Software Device Configuration Debug Simulation !

O HP| BB XE X® oo RriBER S| B

IF Catalos +0OF X _"J Bus Interfaces | Faorts | fdd

@ Name

Description = _ plb

=- £ EDK Install i ppc405_0 A

( Analog — plb_bram_if cntlr_1_bram

Arithmetic xps_bram_if_cntlr_0_block
Bus and Bridge S T\ xps_bram_if cntlr_0
Clock, Reset and Interrupt i | xps_bram_if cntlr_1
Communication High-Speed s mdm_0

2]

Communication Low-Speed
DMA and Timer

f#l

Jjtagppc_cntlr_inst > ﬁ% q:l 0) - 7

proc_sys _reset 0

{+

[

Bt N
— E.b\b Debug i LEDs_4Bit
FPGA Reconfiguration =- [ Els_Positions
a7z EIR ? e . B9V IT
General Purpose 10 @ B Push_Buttons_Position
A IO Modules clock_generator_0 EQE
LTJE"."] Interprocessor Communication delete“
Memory and Memory Controller J
PCI
Peripheral Controller
Processor
\ LIkility Legend
Project Local PCores MMaster #Slave liMaster/Slave BTarget {Initiator @
. i T Production [®llicense (paid) ZLicense (eval)
1 | m P | it Superseded Discontinued
|Q Project |@ fpplication: | @ IP Catalog | @ Svztem fezembly Wiew @ | =

21



o FAALTULNDOAT DINTA—REKTE
o A7 ZEZEIRLE Y)Y TConfigure IP
¢ MHSO 7S IL~EZLR T HFELAIRE

TP DI/INGA—ZRTE

OFDM Technology Leader

#% ¥PS Core Config - LEDs_4Bit -

¥ps_gpio_v2_00_a

User | System | Buses | [E] @
Err—
Channel 1 GPID Supports Interrupts &
Channel 2

Enable Channel 2 ]

22
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o £ EN-FIET 7ML DHIFR
+ Clean Hareware
¢ Clean Netlist
+ Clean Software
+ Clean Programs 7i&

o TI\WH
¢ *=a1—@MDegug — Debug XMD, Debug Software Debugger®
RITTT/\vHEEHG A EE
o TLLIORAUM ATYTEIT. REATYSHR. ERERE

23
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JEE Lab1Z217oTf=&ly

24



Magna
OFDM Technology Leader

2. PowerPC AT LERET
[Z2DULVT



g N — == )
ﬁé‘d 5‘ yx T_A ﬂffﬁf OFDM Technology Leader

FARARB AT LEREI TET HBLTHEVE
o NADEFHLENADEFH
o FE/Peripheral D##E
o 7RLYI LY
e RAMAR &
o 7—XTOF I 4{EL -5k
o RAyHe—7
o )N

26



IV DFELFL () cronTeasa e

PowerPC AT Lihi:

FD/INA(ZD1)

e PLB(Processor Local Bus)

+ PowerPCLEZEEHINDH/NR
o CONRIZEHESN TS AL—T(RAM, Peripheral)[3E&ET

B {F I RE

o TOTS LT —AEEHERMNT HRAMEERT 5/ X
o T—ARI64bit7 VAT EE, PRL RIE32bit7 VR
+ &FEPeripheralZiE#i 95/ R

B/ N—23> 0 TlER) T IILED /AR ELTOPB(On-chip Peripheral Bus)ht
AEINTWELE=A, EDK12.1LiTH R—r R EEH>TNET,

27



IV DFELFLFH() cronTeasa e

PowerPCY AT LHED/INX(ZFD2)
e OCM(On-Chip Memory Bus)
o HOERD/INR
¢ Processor clock&RFHLLIEZENIZEL \clock TENERTRE
(<300MHz)
o AEZFEKEL. BiEFInstruction/Dataz 1§ #

28
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LI T IZEDKTHEZ 57 —®DPeripheral (—&f)
e GPIO - “1’,'0ZANIHAIHTS
o Uart --+ RS232(J Y7 ILiR—F) EHTHEIE
o Timer --- B¥E 0D HIH
e Interrupt Controller =-- Z|U)5A & 0 i
e DMA Controller --- DMA®#I{E

o T, H—FN\—Ts N REH T H5F{EDPeripheral IPZE1LH S

o & ¥EPeripheral D#REFF Ml [XData Sheet|ZFE &k

29
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PowerPCDAE!) Ty

OxFFFF_FFFC Reset Address

Program/Data
OxFFFF 0000 (Heap/Stack& %)

PLB/OCM TRLRAZRO D,
BELBEWKSIZEFENBE! !

0x0000_0000

30
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RAMZ=(IRoNTLVS ! !
e PCOUNIXTL Y ETOTOT S LETIFRAMBEZE LAY

o HAAADIZEIFIRAMBEICHIERAHS
+ FPGAR B D#RAMEE
o TOTS L, T—HEHRMTHRAMEE

31



P—FFOF L FFE

T—XTOF v {EL-EEREEEL THELS
o FREIXT7—FTUFvIZH{EL-BE%
sys_status = XGpio_Initialize(&leds, XPAR_LED DEVICE_ID) ;

o FERIZMBFZRLRZE{FE-T-5C1k
#tdefine rDMA_STS (x(volatile unsigned char *)0x40020000)

. =

BHEI SHEIFMTERNERT D

rDMA_STS &= 0x01;

32
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ARayhHle—TE=EE TS
o X3vY
o BT EDOT—2%—EI8NT 558

o HYITI—FUoRBUHINT-F, LEBEFDT—IPRYTFLRAE—F
HITRESES

ob—7
o RSB RHLEEENEESNSH, BENEESINLL VGRS
o FER. AREI—FHITD

e EDKTIETIAINTCENRENIKB, VAR TRTERER]

o AV FHMSTHOET DRICEALNEOTEITE
o REZBABENITYTTS

33
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DR TN TIFEDEL
o FRIXUVHRIYT—H

RAMOBEZZELT-H
MEMORY a3 HhERFAIELESEND

[ g
xps_bram_if_cntlr_1 : ORIGIN = 0x20000000, LENGTH = 0x00001FFF
xps_bram_if_cntlr_2 : ORIGIN = 0x40000000, LENGTH = O0x003FFFFF

}
SECTIONS RAM®D)BASE ADDRESSZZEEL1=5

( JatabheiiThiEESA
ctext ¢ [ *x( text) } > xps_bram_if _cntlr_1
.data : { *x(.data) } > xps_bram_if _cntlr_2
.bss : { *(.bss) *(COMMON) } > xps_bram_if cntlr_2

34
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o AR—1) 5 DI
do {

h_sts = read_hw_status( );
i f (h_sts==TRUE) {
ALIEA
}

f sts = funcl( );
i f (f_sts==TRUE) {
func2 ( ) ;
func3 ( ) ;

}
fwhile (1)

o HAFRDEREZEHMIZFVILAEEZITS
o func2,func3DNEMNEVGE .. WEADUTIILAALICEENEND
i s by by FNOYGETN =R NEdnd: 33:0) 5] ]

36



;(E ﬁ ?(-56 P I O m I?E ﬁ ( 1) OFDM Technology Leader

e GPIOM MAA4E it
sys_status = XGpio_Initialize(&leds, XPAR_LED DEVICE ID) ;

R4 %, TINARID

A% .S
— XPAR £ > RXRZ R4 DEVICE_ID (F¥RTKXEFE)

— 4 R RZIIMHSIZEEEL

e GPIODIN/OUTERE
XGpio_SetDataDirection(&leds, 1, 0x80);
_RA 2%, Fr 2RI, direction

Fy o)L
— lor2 2F¥ 2 RILBHBIDAELLZEFSH

direction

— 0=, 1=A5 FEY FBIZRET S

37



L& 7 EGPI10 D 5E47(2)

e GPIOT“0"%“1"2H h9 Hicutk
XGpio DiscreteWrite(&leds, 1, O0x5);
RAV2, Fror), HAOE
tH A{E
— bitgIZ “0” or “1"Z3I5%E

XGpio DiscreteWrite (&leds, 1, outl );

e GPIOTAN{EZMFT HiCak
inputl = XGpio_DiscreteRead (&gpio_from, 1);
RAUE, FroRIL

38
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JEELab2%1THo TS

39



%‘://l/ﬂ ﬂ OFDM Technology Leader
o E|YiAHDH
main () {
do {

f sts = funcl1();
i f (f_sts==TRUE) {
func2( ) ;
func3( ) ;
}
fwhile (1)
J

sts_handler O { // BIYRAHNVEFS
RLEEA

}

o U7 ILEA LICEEINRI-ND

o 0TS LDEEZEN P Oup (BIYAADHIEA EEIZAS)

40



I%// ljﬂ 5‘ fyﬁ 7y7z 1) OFDM TeCh%ogy Leader

o B|YAHNY KS B

XExc_RegisterHandler ( XEXC_ID _NON_CRITICAL_INT,
(XExceptionHandler) XIntc_InterruptHandler,
&intc );

o ElYRAHAHNYFSaRY k

sys_status = XIntc_Connect ( &intc,
XPAR_XPS_INTG_PLB_USR_CNTLR_EVT_INTR,
(XInterruptHandler)CDC_Handler,
(void *)0 ) ;

—XPAR_INTa> FA—S5 4 VRAVAREG BYRAARFREETINA AL VR
2R R—Fr4 INTR (FRTKXFR)

— (XInterruptHandler) &)Y AH/\> K54
41



I%// ljﬂ 5‘ fyﬁ 7y7?:2) OFDM TeCh%ogy Leader

o GPIOEI Y AHA Rr—T L
XGpio_InterruptEnable (&pushs, 0x1);
XGpio_InterruptGlobalEnable (&ushs) ;

o B YsAAHEFA]
XIntc_Enable (&intc, XPAR_XPS_INTC_PLB_USR_CNTLR_EVT_INTR) ;

—XPAR_INTa> FA—5 4 VRAVAREG BYRAARFEETINA AL VR
2R R—Fr4 INTR (FRTKXFR)

42



I%// ljﬂ 5‘ fyﬁ 7y7z3) OFDM TeCh%ogy Leader

e E|YAHV VYT (Y b7 v TH)
XIntc_Acknowledge (&intc. XPAR_XPS_INTC_PLB_USR CNTLR_EVT_INTR) ;

o Y AHEFT] (£1K)
XExc_mEnableExceptions (XEXC_NON_CRITICAL) ;

o B|YAHARAR—
sys_status = XIntc_Start (&intc, XIN_REAL_MODE) ;

o GPIOEIYAAV )T (BlY AAHNMERLR T BF)
XGpio_InterruptClear (&pushs, 0x1);

43
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BX7F D Peripheralf= 1+ Tl ftHrZim- 4L !

ZTATRRE .

WEGHEZEEITNIEILL !

o EDKIZE&Et A A DRTLEIRZ I —HFIPELTRYAL EA A EE
e PowerPCEDT—2NDHYEY (XEARAKIZBRAM(dual port)fZH

45
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e *=—a—MHardware — Create or Import Peripheral®321T

Thiz tool will help vou create templates for a new EDK CoreConnect peripheral, or help vou import an exizting EDE CoreConnect peripheral
into an #P3 project or EDK repositary. The interface files and directory structures required by EDE will be generated.

Select flow

Create Temp]m @ Create templates for a new peripheral

l Import exizting peripheral
: Flowe description

l Thiz tool will create HOL templates thatNave the EDK compliant port/parameter
interface. You will need to implement the Rody of the peripheral.

HRRIERL or BEFDIPZimport

46
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To an EDE user repository (Any directory outside of your EDE installation path)

Bepozitary: Browse ..

@ Toan ®PS project

Project: Ci¥EToE¥Mate it mp Bromze ..

#£EFIPor BE—JOP Yk

A—HFIPA S Hpath

Peripheral will be placed under:

CEETSS¥MaterialMew¥t mp¥poores

Mare Infao

47
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OFDM Technology Leader

#% Create Peripheral - .

Mame and Version

Indicate the name and werzion of wour peripheral.

IP& FR

Enter the name of the peripheral (u

Mame: plb_codec_chtlr

Yerzion: 1.00a

aze characTers—are o amme

Major revision: Minor revision: Hardware/Software compatibility revizion:

—

1 = m = a :

). Thiz name will be used as the top HOL desien entity.

IP/\—

o O

vav

Dezcription:

48
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4% Create Peripheral -

Bus Interface
Indizate the bus interface supported by wour peripheral.

To which buz will this peripheral be attached?

@ Processor Local Bus (PLE w4E)

Fast Simplex Link (F5L)

AT EHN\REHEE

al Bus {version 4.6)

ed to the PLB (¥4 ) interconnect through corresponding PLE IP Interface (IFIF) modules, which provide waou
the interface between the PLE interconnect and the uzer logic. Besides the standard functionz like address
¢ IPIF module, the wizard toal alzo offers other commanly used services and configurations to zimplify the

rite

IPIC Maste -

Read Locallini -

BEIXTIAHILLEERFE TEULY

Write Locallink

(Interruptid 4L THK)

—r
™

49

Slave service and canfiguration

Twpically required by most peripherals for operations like logic
control, status report, data buffering, multiple memory/address
space access, and etc. (FLE slave interface will always be

i lLded) .

oftware reset

Readirite FIFC

4| User logic software register

Uszer logic memory space

Interrupt control | Include data phaze timer

Mazter zervice and configuration
Typically required by complex peripherals like Ethernet and PCI

for commanding data transfers between regions (PLE master
interface will be included if master service selected).

Uszer logic master
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#% Create Peripheral -

Slave Interface
Configure the slave interface of wour peripheral

The IPIF zlave libr
addrezs decoding

\—RAMEGIE T HFF

hterface between the user logic and the PLI
hd implements the protocol and timing trans

interconnect and the IFL; (IF InterConnect

Slave performanc

Burst and cache-line support

. interface between user loeic and IPIF).

OFDM Technology Leader

Data width # Create Peripheral

The native bit w
non-burst zlave
az the smallest

User 5/ Reeister

Mative data widd

Configure the software accezsible registers in wour peripheral.

The uzer specific zoftware accezsible registers will be implemented in the user-logic module of wvour peripheral. Such registers are typically

provided for zoftware programs to control and to monitor the stabie of vour neer In

zic. These regizters are addreszable on the buwte, half-word,

word, double ward or quad word boundaries depending ot ~\\
logic module generated by the wizard tool for vour referd Xa;&

beic for regizter read/write will be included in the user-

Bus2IP_RdReq

Uzer logic zoftware reg
addrezz-decoding service

r= may take full advantage of the zlave IFIF
enerate CE decodes for all of the individual

BusZIP_‘WReq

regizter of interest. The diagra
slave zignals to readwrite the re

1

n the left shows the simplest et of PTG

(1 to 4096

BusZIP_Data

JPeBus_Daca

50

Bus?IP_RACE Reg 1
ELEZIP WCE Fegz MNumber of software accessible registers:
Req 3
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#% Create Peripheral - . | 2 [t
IP Interconnect (IPIC) ({‘?.

Select the interface between the logic to be implemented in wour peripheral and the IPIF.

Your peripheral will be connected to the PLE (w4 6) interconnect through suitable IPIF master/zlave modulels). Your custom logic from the
user—logic module interfaces to the IPIF modulelz) and other sub-blocks throueh a set of signals called the IP interconnect (IPIC) interface.
Some of the porte are always present, some are pre-gelected bazed on the IFIF services wou required, and wou can choose other optional

ports to be included in the desien based on vour needs.
Motg

Al IPIC pordware active high. Faort dezcription

Bus2IP_Clk
Bus2IP_Reset
BuszIP_Addr
Bus2IP_CS
Bus2IP_RMNW
Bus2IP_Data
Bus2IP_BE
Bus2IP_RdACE
Bus2IP_WrCE
IP2Bus_Data
IP2Bus_RdAck
IP2Bus_WrAck
IP2Bus_Error

Peripheral

£ 3
-

] 2
5 5
-] ]
= &

T
R
(=)
=
-
=1

User Logic

GREIXTIAHILETELLY)

IPREITEBR T SR VEDIEE
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Support f,..-f"":-
uging Bus Functional Maodelz (BFM). '@3

form to help wou gimulate vour peripheral. Indicate if wou want this tnuﬂw ModelSim% simu Iation:Ej_:}llihﬁ

stimulug file for the tareet bus.

Generate BFM zimulation platform for ModelSim-5E or ModelSim—-PE

Thiz feature requires that vou have accepted the azsociated IBM
license agreement and installed the BFM package. The link below
shows how:

i

BFM Package hatallation Inetructions

4% Create Peripheral - . | 9 |

{OPTIONAL) Peripheral Implementation Support 2
Gienerate optional files for hardware zoftware implementation Q}?

Upon completion, this tool will create synthesizabl Veri Iog_GEEﬁ l-/_Cl’ \6%é '19:1“}7?-6

be created. You will need to complete the impleme
interface files {mpd/pao) for the synthesizable templates, =o that you can hook up t

||

(9a qd] sng g4

T3
SCVISMO SerEd

enerated peripheral to a processor system.

Peripheral {(¥HDL) Should the p

eral interface (portz/parameters) or file list change, you will need to
e EDK interface filez using the import functionality of this tool.
IPIF (vHDL) Gienerate stub 'uzer_logic' template in Werilog instead of WVHDL
Generate ISE and ¥3T project files to help vou implement the peripheral using 35T flow

Generate template driver files to help wou implement softmare interface

User Logic
{vHDL)

52
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o CORFATI. FEEA—HFIPOTY/IN—E 5 ULHERLL TULVELY

CDBEDEXE

~_
o RTLO#IEIE (BRAMIZ 9 B 50h)
e MPD77A4ILDEIE

e PAOD7AILDEILE

e MHST7A4ILDEIE

e UCFO7AMILDEE (WEIZIGLT)

53
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e MPDZ7A4I)L
o A—HFIPOR—IH BB TN I=TextI7AIL
+ BINT BR—NRAM I/F, ZDth) #5935
o PORT wen = "", DIR = 0, VEC = [0:3]

¢ PORT intr = ”7, DIR = 0, SIGIS = INTERRUPT, SENSITIVITY =
EDGE_FALLING

e PAOD7A)L
o A—HIPTHEATS577M4)L(VHDL, Verilog)Z') A9 %
o lib opb usrip vl 00 a user_logic vhdl

] ]

pid vE P4 #i 72748 EFiE
(ver.;Ad) (HL3RF7EL)
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E-}{ilinx Platform Stu
# File Edit View Project Hardware Software Device Configuration

DAEHIF .| B0 sDEX®|o | R

TP Cataloe + 08 x|
@
Diescription IP Version | &
- Arithmetic

-Bus and Bridge N
Clock, Reset and Interrupt
-Communication High-Speed
Communication Low-Speed
-DMA and Timer

Debug

- FPGA Reconfiguration

eneral Purpose 10

-10 Modules

Interprocessor Communication
-Memory and Memaory Controller
= £%')yYTAdd IPEEAT,

- Peripheral Controller

Processor MHS[Z RSN DD T, R—rDEMO
e e INSA—ZDBIN-EEETS

m

[l

B USER Legend
DL B CO 3 0.3 Slave
Add IP n &
| 1 | T — ed
|@ Project | %  Applications #& P Cataloe View MPD ctem
Gonsole Make This IP Local |
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JEE Lab3%&1THo TS
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5. PowerPC AT LE%ET
(EixiR)
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BXICERETIFADRTL

BRIZYINLEBEEAT S,

=PowerPCZ AN, VIMNLEZ{T57x—X%BMNT 3,
DEY FHHARAA AT LETTRSES ! !
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BEFEAHDBRETERETLI=CodecHlfHl[E]FR D HIE
o NERA 2 B3—Dx—X[EI)TILDCodecF v
o JL—LhBERET—2%HH
o VINSEHL20bItDBFET—3EER
o BEET—ARENTVL, IL—LEFHND%CodecFyIAH A
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bit_count

Codec #/#/a]Z

slot_count

slot end

frame_end

SYNGC

frame counter

—~P

O

frame end  addr

m volume data

Im sync

slot_count
cmd_addr
cmd_data dout
pem left

pem right

’ pdin
'_+ pdin_en

sdout

OFDM Technology Leader

> OE—@

m_volume frame out ctrl | | - Im sdata out
slot_out_ctr parallel serial conv reg|5ter1

slot_co .

P ot_count left_out
slot end
et .
@ ’ =emn right out
Im sdata in pdout "—"" pdin

slot in_ctrl

N 0 e serial end
. R

. serial parallel conv
register

>

‘LeftFrU RILERIghtFY o RILDBEET—4
- & /2 20bit
ZD/I\RX|IZPowerPCZ AN, VIR EH S
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. INYITPRAMZE, T—2Z X I)IL—SE LA %EES.
SEMERIZITET{LLEL

IJAXERBATRYIMLEAZERET S,
ON/OFF#gEdD Y

. LCDIZTE#ERTT S

(VAR EERETB)
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INYITF7PRAMZE L, T—3FRI)IL— 50 AXES
o CodecHlfHE&E 1 —HFIPELTHRYALD

e CodecFvrIMoNDT—E2L—rEPowerPC/AARDT—2L—FA
BRH5DT, TNZWRINT 5/\yT7RAMDNIHE
F#kIZPowerPC—Codect/\wIJ7RAMANHE

e RAMZRmAEZETHADIVO—THRE
(RAMA ~—T JLERL)

e §[EHIIPingPong/\v 77 THALE(LLN
F1=. DMAIZ &S T—REE L ELL

o CORRIFEFI BRI TF—FERAT B
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slot_in_ctl

left_out

right_out

BZ70v7&

codec if

slot_in_out

pcm_left

pcm_right

A 4

S

A

rx_data

rx_addr
rx_en,rx_wen

rx_intr

cmp_sts

tx_data

tx_addr
tx_en,tx_wen

7%

T7ELR

n
>

il 1

v v

I\ 77RAM

OFDM Technology Leader

a

n
>

YA

Intr C

S

A 4

74

FELZA

v v

il 1

63

/\YI77RAM

PowerPC

A
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Codec
Fv7

codec_wrapper

[ | BE%#RTLEK
[ ] #8&ERRTL
[ ] EDK&RRTL

\ 4

BRAM

.

codec_drv_top

64

> PPC

BRAM

/
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-y \ y

e codec_ifMAM13>% (Codec — BRAM,PPC)

Im_bit_clk | | | | | |
/]
left_en1 //
From - i
Codec { right_ent //
left_data L\DO
right_data \\ R\DO
rx_en \\ High E\I'_E
rX_wen \ \
To 77 U
BRAM, { rx_addr lOO \* 01
PPC
rx_data L DO R DO
rx_intr

65



RLE T F+—N_2)

OFDM Technology Leader

e codec_ifdA4(43>% (PPC,BRAM — Codec)

From
BRAM,

PPC <

To

Codec

Im_bit_clk
cmp_sts
tx_en
tx_wen

tx_addr

tx_data

pcm_left

pcm_right

/]

«— PPCHERIT S/VLR

o
Low[&]TE
T
50"
TX RDO
TX L DO
TX L DO
TX RDO

66



OFDM Technology Leader

JEE Lab4Zx1THo TS
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JMRAEZRATRVINMLEBAEZERT S
o B|UABNURSTHAVHI /A X 1EERKL.
TEDEETF—AIZMNT3

o 7YV ARAYFT/AADONIOFFZLYIUEZLNBLDIZT S
o Ty aZxBLTULVAREIX /A XOFF
o Ty a%BELTLVDREIE/A4XON
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o SEIKNIRIAIAZFALI-Y AV BREBREIERLET

al

a2

YO —— 1 1 (A 3R)
| y(n)=a1-y(n-1)+a2-y(n-2)
Z-1 | EiE
|
Y1 FHAE -
__________ YO = Don’t care
1 Y1 = sin(wTs)
Z-1 B Y2=0
|
TE & :
Y2 al = 2cos(wTs)
a2 =-1
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o BIAIE. AR DRERBN440HZ, YT T BiREH
8000HzD iz S

TEEN:
w = 2xP[*x440=880x%P]
Ts = 1/8000
al = 2cos (wTs) = 2cos (880«P1/8000) = 1.8817615
a2 = -1
#HAE -
Y2 =0
Y1 = sin(wTs) = 0.33873792

. B

o floatCTHEELI-ZHICKRAL. BETHET
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PowerPC405 (BIE /N &) DI L=

o EE/NMERILTHIHELHS

o PIZ [EshortE(16bit)ICTEE T HEL T, IR DHEES
ECITTHEM? (A—FHFIErT 5E)

o +2~2MEHHERENIELL\D T, 16bitd14bitZ /NI RIZT S

o HIR—UDEZZEIT HE.

a2 = -1 = 0xc000
al = 0x4000(1) x 1.8817615 = 16384 x 1.8817615
= 0x786f

al LBIFRIZEZ Z T, Y1 = Ox1bae
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PowerPC405 (BIE /N &) DI L=

o BEMALERTILENHD

y[0] = alxy[1] + a2*y[2]; //iFENIN R

\ floatZ!

y[0] = ((int)alxy[1] + (int)a2xy[2]) >> 14; //BEE/NM#E=

N short®!

32bit(intEY)
< >
IAEET 1 16bit
____________ .>
INY R RIE 14bits Ik
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JEE Lab5& 1T TS
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LCD/ARILIZEL T DIEHRERTT S
o BALTWBH AU /4 X 10 EE S

Step3

o AR /4 X 1D K EE(ONZE =L OFF)

o TYVaARA(YFEHLTLNSREIE /4 XOFF
o T2 XA vFEELTULVBREIE/4XON

Sli Wlalvl]el: | XIX|K
N el:|O|N

Sli Wlalvl]el: | XIX]|K
N el:|O|F|F

74
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o EEFR—KFEDLCDEYA—/L
v B4 : LCM-S01602DTR x=ZR—K(ML403)1—HH AR &LY
LCDa>kA—3 : S6A0069(SAMSUNG)
LCD/ARJL : 16XZF 21T

e FPGALLCDED 21— )L DIER:
FPGA

LCM-S01602DTR/M

AB10 DB[4]

PLB AC10 DBI[5]

AE12 DBI6]

AF12 DB[7]

AE13 LCD_EN

AC17 LCD_RS

AB17 LCD_RW

S6A00691%4bitE—K &8bitE—K%
YiR—b9 5H . EFHR—F(ML403)TIE
4bitE—RZEFERT 5,

((R—F ETAE YLDV SN TULVAELY)
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e S6A0069(LCDa> FO—S) O #il
s AEYRE—F
8EYrE—FTIX1BITDB[7:0]DEZIAHEFITOMN,
AE vy E—FR TIXDB[7:4]. DB[3:0]D2E [Z 5 T TEERAL,

* 1HA1E
LCDIZMEAEARE,
PR = R ET—E— 2SR,
(VAL B IC4E Yy E—R D 8E YR E—RMEEIRT D)
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LCD DLV A1(2)

e S6A0069(LCDa> FO—S) O #il

o AVANSY 3 (H—VILBE). LCORRZVIT T 5%)
ARSI AV DEEFT—2V— S,

o XFDEKRR
FILITZRYMEDOXFIIILUTOLSICEERTSES5EMNTHE,

LCD_Display(&lcd, “LCD Test”);
<LCD_Displayld1—%E&DEH>

HFEDFZSIE. TRAFXF—a—FAQOE@RADE,
BIAIE0ERRLI-LMEE . 0x30%2DB[7:0] TavkA—3FIC
AT,
FAX—a—FET—5>—FSHE,
XS6A0069ND F—4L—NZF7 RF—a—FDREHHELDT, eIV FO—50
T—3— S8BT 5 HIAIX, ST7066U Sitronix4tl)
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o EVrNTH AL

Bit7

LCD DLV A13)

AEYNE—FRZEFESOTEYR 7 A UKL TOREY ET B,

Bit&

Bit%

Bitd

Bit3

Bit2

Bit1

OFDM Technology Leader

Bit0

E

RS

R/W

DB7[DB3 ]

DB6[DB2 |

DB5[DB1 |

DB4[DB0]

E=Read/Write Enable

‘“’DRF. disble
‘O’D . enable

RS=Register Select

R/W=Read/Write
‘“1'DIF,
‘O’DEF. write operation

VOB, T—43
‘OCDEF, A1V ANV Ay

read operation

HMIXT 32— 2SR
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RS

R/W

DBO-DBY

LCD DL ' A14)

o AT Fx—b

OFDM Technology Leader

N AV RS 7230 T—EDEE AR E T3 —FEED
BAZYT Fro—HMZHE> TS,

tw
—p [ — {f
L VIH1
}Z ViL1 %'-I '/Vlu
tsu2 th2
tr —»| +—
o Valid Data L( i
< tc

HMET—2— 2SR
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JEE Lab6Zx1To TS
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