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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)

4 N

C Code VHDL/Verilog, IP Simulation

A 4

C Compiler Synthesis
Object Code Place & Route

A 4

Linker Bit File

ELF File

—
& Bit File J

A 4
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Cntir BRAM

Timer

INTC

GPIO

GPIO

User IP

.

J

OFDM Technology Leader

Peripheral



BSB(Base Svstem Builder) (1) OFDM Technology Leader

o WizardZ{# > CHEIZPowerPCU R T LEIEE

o HLEHMZREXTELHLDT, ERIFVFREREEICFERAL.
HEFA—TRTORTLERZRBETHION—RMILZER DN

%o
w Allinx Platform Studio
iCreate new or open exigting project
.g‘ (+) Basze System Builder wizard frecommended)
BsB

VA WAC IR Y.
EDK8.2i(ISE8.2i) Browze inztalled EDK examples {projectz) here

ZXHRELTVET,

| ] 8 | | Cancel

BSB% iR

BENO HE
BA< B



BSB(Base LS:VStem Builder) (2) OFDM Technology Leader

~ Greate Hew XPS Project using BSB Wizard

MHew project

TAaCIRI7AINBRUNRIEE

Praoject file
4

| (o]

fidvanced options ‘optional F1 for helpd
[ ] Use Repositary paths

| Bromsze .

bystem Builder — Welcome

mbedded Devely

ok | | Cancel Platform Stug

Welcome to the Base System Builded

Thiz tool will lead wou through the steps necesszary o create an embedded swstem.

Pleaze begin by zelecting one of the following options:

(#) Twould like to create a new desien

() Twould like to load an existing bsb settings file (zaved from a previous session)

AT ABSBI7AILH — |
RE->TULVNITIEE

Browze..




BSB(Base Svstem Builder) (3) OFDMTechngologyLeader

s Basze System Builder - Select Board

Select a target development board:

Select board

ERTHR—FERER
%) Twould like to create a system for the followine development board / 71N

Board wendar: | Hilin
Board name: YWirtex 4 ML403 Ewaluation Platform

Boarc ovisor: | | _— —E 2V E (BREZLKR—F)

Mote: Wigit the wvendor website for additional board support materials.

Wendor's Website Contact Ihio

Diawnload Third Party Board Definition Files w Base System Builder - Select Processor

i Twould like to create a gystem for a custom board

The board wou selected haz the following FPGA device:
SArchitecture: Diesvice: Packaege: Speed erade:

wirted wodyfx] 2 fia6a =10

Board dezcription

The ML403 board is intended to showcase and demonstrate Wirtex—4 techiy
ezpecially the new features being added to the FPGA. The ML403 board u
Wirtex 4 KCAVFR]Z2-FFG68 device. It iz a demonztration platform to show
enormous power and flexibility of Virtex—4 FPGAsz including new and impr
techrology, DSP blocks, Smart RAM blocks, advanced L0z, embedded MA Processors

embedded proceszors, USE, and mare. m
) MicroBlaze
; & e

Select the processor vou would like to use in this desien:

PowerPC%E 1R
(MicroBlazeldPowerPC%

-1 FPGAD ) == =5




BSB(Base System Builder)(4)

OFDM Technology Leader

w Base System Builder — Configure PowerPG

PewerPC

Swztem wide zettings

Beference clock
frequency:

10000

Proceszor clock

r—— Bus clock frequency:

MHz |100.00 w | MHz 10000

Enzure that wour board iz configured for the specifed frequency.

Bezet polarity: Bictive LOW

Procezsor configuration

Cebue IF

w | MHz

— VYR ZER

Y2 rLRIAYYH
-CPUYOYY
VAV &Iy

— JTAGT/\YT TS

) FPGA JTAG

. <«
CPU debug uzer pinz anly

CPLU debue and trace pins
() Mo debug
On—chip memaory (0CM)
| (Lise ERAM)
Data:
v
Inztruction:

| ROME =

PowerPC™

Ciache setup

\

OCM®D fE A/RfE A
— v, 21DON/OFF

[] Enable

For optimal performance, enable burst and/ar
cacheline on memary




BSB(Base System Builder)(5)

OFDM Technology Leader

- Base System Builder — Gonfigure IO Interfaces

The following external memary and I0 devices were found on wour board:
Hilinx Yirtex 4 ML403 Evaluation Platform Revizion 1

Pleaze zelect the ID devices which wou would like to uze:

[0 devices

— RS2320) &= FAIx{EFH
"7/ :—I/_I“o)éﬁi

RE232 Uart <+

OFE UARTLITE

Peripheral:

Baudrate thits

— LEDDERA/IEREHA

— LEDD{EFR/RfEF

pet seconds QE00 w

Data bits: 2 L
Parity: MOME W

[] Use interrupt

LEDs_4Bit <«
Peripheral: | OPE GPID W
[] Use interrupt

LEDs_Positions A
Peripheral: | OPB GPID b

[] Usze interrupt

) .

—~Data sheetDEE




BSB(Base AS:VStem Builder) (6) OFDM Technology Leader

w Base System Builder — Add Internal Peripherals

#dd other peripherals that do not interact with off-chip components. Use the
“fidd Peripheral” button to select from the list of available peripherals.

If you do not wish to add any non-I0 peripherals, click the * Mext™ button,

Erepea] +— RAMOE

Peripherals

plb bram_if_cntl 1
Peripheral: PLB BRAM IF GHTLR

Data Sheet

> RAMZEDEE

Memory zize:

10



BSB(Base Svstem Builder) (7) OFDMTechngologyLeader

w Base System Builder — Software Setup

Devices to uze az standard input and standard output
STOIM:
STOOUT: | R5232_art

< FEAHDDEE

Sample application selection

Select the zample G application that wou would like to have generated. Each application
will include a linker script.

e mory test < -U-sjj’}l/:_p%ldlfd:l./

llustrate system aliveness and perform a basic readAwrite test to each memory in
your svstem

Peripheral selftest

Perform a zimple self-test for each peripheral in wour zystem.

11



BSB(Base Svstem Builder) (8) OFDMTechngologyLeader

w Base System Builder — Configeure Memory Test Application EE|

The simple Memary Test application will illustrate svstem aliveness and perform a basic
readAnrite test to vour memory devices.

e mory Test

Select the memory devices which will be used to hold the following program sections:

Ihztruction: | ENEe= e L o

Data: plb_bram_if cnth 1 v < 70 A 7 51& X _7:_9 1)) *ﬁ' fﬁl’i 9['- jE_

Stack/Heap: | plb_bram_if cntlr 1 w E E

Boot zection resides in plb_bram_if_cntlr_1

WA RMNIMNG

If wou have placed the Instruction or Data section of thiz program in an external memary

wou must use a debugger, bootloader, or ACE file to initialize memory before you can run
this program!

12



BSB(Base Svstem Builder) (9) OFDM Technology Leader

s Baze System Builder — System Created

Proceszor: PPC 405
Proceszor clock frequency: 100.000000 MHz
Buz clock frequency: 100000000 mMHz
Debue interface: FPGA JTAG
Cn Chip Memory - 16 KB
Total Off Chip Memaory - 65 MEB

- DDR_SDRAM_B2MxE2 = 64 MB

Ll o I, B | ol PP Lo Y 4 kA

The address maps below have been automatically aszigned. You can modify the

the editing features of KPS

PLB Bus : PLB_ V34 Inst name: plb Attached Gomponents:

Core Mame Instance Mame
plbZopb_bridee plbZopb_C_RMNGO_BAE
plb2opb_brides plbZoph_C_RMGT_BAS
plb_ddr DOR_SDRAM_32Mx32
plb_ethernet Ethernet_MAC
plb_bram_if_cntlr plb_bram_if_cntlr 1

X TE MR B H &4 T E

Baze Addr
O 20000000
oA 0000000
Oex00000000
Ox20400000
OxFFFFGO00

Below iz a summary of the swstem you have created. Pleaze review the information below. If
it iz correct, hit <Generate> to enter the information into the XPS data base and generate the
avstem files. Otherwize return to the previous page to make corrections.

High Addr
0x3FFFFFFF
0x7FFFFFFF
0x03FFFFFF
0x8040F FFF
0xFFFFFFFF

w Base System Builder — Finish

The Base Svstem Builder has successfully generated wour
embedded zvatem!

Cilick the Finizh button to return to =PS to compile wour
hardware syvstem and software
application.

(C¥azato¥work¥ITEP_ETa5%¥E Tas2006% For Material¥svetem mhs -
C¥azato¥work¥ITEP_ETS5¥ETa52006%For Material¥data¥systemuct
C¥azato¥work¥ITEP_ETS5¥ETE52006%For Material¥etc¥fazt_runtime.opt
C¥azato¥work¥ITEP_ETS5¥ETa52006%For Material¥etc¥down load.cmd
C¥azato¥work¥ITEP_ETSS¥ETS52008%For Materia ¥svstem mes
CH¥azato¥work¥[TEP_ETSS¥ETSS2000% For Materia ¥ Test App_Memory¥src¥ Test Spp_Memor
CH¥azato¥work¥[TEP_ETSS¥ETSS2006% For Materia ¥ Test App_Memory¥src¥ddr_headerh
C¥azato¥work¥[TEP_ETSS¥ETSS2006% For Materia¥ Test Spp_Memoary¥zrc¥ Test App_Memor s

< >
13
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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

14



F P GA / : ﬂ“’j _y u — ﬁ“ OFDM Technology Leader

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

o ARALKR—FLZEDBIL, ISEQIMPACT2E>TEHTY HA—K
95

15
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e Project Option
o A=a—0Project — Project Options
¢ FPGAY)—XDZEHE . Xflow or ISEZ7O—D:EIR

«~ Project Options

Device and Repository | Hierarchy and Flow | HOL and Simulation

Implement Design in KPS GAPS Flows) <«uu— XfIOW(l_ﬁ'iISEE*iW l-/fd:ll\)

Effort Level to Bun FPGA Implementation Toaols

ISEZ{FE > TRAAIV T HINELTHNERTET HIEE

N\

[ ] Implement Design in ISE (Export to Project Mavigator Flow: DEPREGATED]

ISE File ||:|r'|¥ETSEEDDE¥MateriaI¥Lal:|¥Iah4wurk¥prujnav¥system.ise| Browse ..

Processor Desien iz a sub-module (Uncheck for top—level)

Top level instance name [system |

16



Project 27

e MHS774JLAOUCFI7AILER R

[fh Eile Edit Wiew Project Hardware Software Device Configurs

DFES IR waRRB AR

r

OFDM Technology Leader

IP Catlloe Froject fipp cations

MHS{°UCFNZ

3]

VABNY

\ iR AHNH]

b,
He

Platform
—-Project Files
MHS File: svstemmhz
M35 File: svstem.mas
UCF File: datafsvstemuct
iMPACT Command File: ete/download.cmd
Implementation Options File: etc/fast_runtime.opt
Biteen Optiong File: etc/bitgenut
—-Project Options
Device: wodvix] 2fE63-10
Metlist: Toplevel
Implementation: XPS
HDL: wHDL
Sim Model BEHAWVIORAL
—- Reference Files
+-Log Files
+-avnthesiz Report Files

17




M H S 77% / L OFDM Technology Leader

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
18
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o CU—RITPAIL AYEITPALIL )2 ARD)TMEM - BB - fREE
o AVINANATLIVERTE

_
[fh File Edit “iew Project Hardware Software Device €

DA B E: “ﬂﬂx%@d

Fru|n~| t Information Area

IP Catalog || Project | Applications E 7 |J ‘yg—e

Software Projects . .
ﬂﬂdd Software fpplication Project... o Set Com pl Ier OptIOnS
¥ Default: ppcdli_0_bootloop

= @‘iject: TestApp_Peripheral
1 Processor: ppod05_0
Executable: C¥azato¥work¥Education¥ETSS2006% M,
- Compiler Options
Linker Script: C¥¥asato¥work¥Education¥ET352
Mode: EXECUTABLE

Stack Sizs:
Heap Size:
linker script, v SuurccziiasamaswmkasEducatiun¥ETssznna¥Materia|¥
source file, e
header file
< >

19
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e 17 (PowerPC,Peripheral) D& /0 - &l B

OFDM Technology Leader

[fh FEile Edit “iew Project Hardware Software Device Configuration Debue Simulation Window Help

OFE> O e DRARIBER 58 H %

B &

issicizgion froa ——x] =

IP Cataloe Pt ject Applications

|'+.

Mame

Analog

Arithmetic

Buz

Buz Bridee

Clock Caontrol
Communication High—-Speed
Communication Low-Speed
Debue

(]

General Purpose [0
Interrupt Caontrol
Memory Block
Memory Controller
FCI

Peripheral Controller
Proceszor

Project Repository
Fezet Control

Timer

Utility

(

—Eh5
a7 %2R <
TEM

F-5F-F-5-5-F-52-E2EH-52-5-52-82-8-58-5-5-55858

“Werzion

B

o o O [ o 8 O Y ey

K

e 3
T
1‘:1 b g -'-

> || [Oh Svstem Azsembly Viewl

20

MHame

Filterz

>ppcdls 0 )
-.*

sopb

<#p|bZoph

<»jtagppc 0

sLED= 4Bit
w#Puzh_Buttons_Pozition
-‘}

wopb_bram_if_cntlr 1
wopb_bram_if_cntlr_2
w@opb_intc 0
w#opb_codec_cntlr 0
wareset_block

w2plb bram_if cntlr 1_bram
wopb_bram_if_cntlr 1 _bram
wopb_bram_if_cntlr_2 bram

wrdom J

& () Bus Interface () Ports () Addr

Bus Cant

ERAPDOI7

> 5O T

delete



: 7@ / \05 X_ ﬂ 5_:5' E’ OFDM Techngology Leader

o FAALTULNDOAT DINTA—REKTE
o A7 %EZEIRLE V) v TConfigure IP
¢ MHSO 7S IL~EZLR T HFELAIRE

- opb_intc 0 : opb_intc_v1 00 c

Toeele Mames Datasheet

HOL g <3
Reztore

User | System

All

Mumber of Interrupt Inputs £

Twpe of Interrupt for Each Ihput Auto Caomputed

Type of Each Edee Senstive Interrupt futo Computed

Cancel




Clean 9 Deb ug X:l — OFDM Technology Leader

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

o TI\WH
¢ A=a—00Degug — Debug XMD. Debug Software Debugger® £
TTT/\vHZEER s
o TLLIORAUM ATYTET. NEIAT)S R EHSEF

22
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EE Lab1Z2 7o TLf=&lY
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[Z2DULVT
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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

25



I DFELF1E8(1) oroN Ter e

PowerPCY R T LHEED/INX(Z D)
e PLB(Processor Local Bus)
+ PowerPCLEEZHTINS/NR
o CONRIZEHESNATVSAL—T(RAM, Peripheral) & & & TEIE
A[ BE
o TOTSLOT—HEEBERMNT HRAMZRER T 5/ R
* T—A3I364bit7 7t X W[EE, 7RLRI(X32bit7 /R

e OPB(On-chip Peripheral Bus)
+ Bridgef# A TPLB, PPCLiE#t
¢ PLBIZHERSLKETENME
o T—4, PRLRIE32bit7 /LR
+ & iEPeripheralz##i 9 5/ X (RAMLH])

26



I DFELFL1E8402) oroN Ter 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§ #

27
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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

28
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PowerPCDAE)TvT

OXFFFF_FFFC

OxFFFF_0000

0x7FFF_FFFF

0x0000_0000

Reset Address

Program/Data
(Heap/Stack& %)

PLB/OCM

OPB

29
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RAMZ=(IRoNTLVS ! !
e PCOUNIXTL Y ETOTOT S LETIFRAMBEZE LAY

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

30



FP—FFOF tIBHEL LB oot

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;

31
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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 EDKTIETI+INTENRENAKB, )2 AR TR TERER]

o AV FHMSTHOET DRICEALNEOTEITE
o REZBABENITYTTS

32
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DR TN TIFEDEL
o FRIXUVHRIYT—H

RAMOBEZZELT-H
MEMORY a3 HhERFAIELESEND

| g
plb_bram_if_cntlr_1 : ORIGIN = 0x20000000, LENGTH = 0x00001FFF
plb_bram_if_cntlr_2 : ORIGIN = 0x40000000, LENGTH = O0x003FFFFF

}
SECTIONS RAM®D)BASE ADDRESSZZEEL1=5

( JatabheiiThiEESA
ctext ¢ { x( text) } > plb_bram_if cntlr_1
.data : { *x(.data) } > plb_bram_if cntlr_2
.bss : { *(_bss) *(COMMON) } > plb_bram_if cntlr_2

33
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V2 7 Y / / : ? gy

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] ]

35



ESLEHT BGPIO DSEA(A) oo

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

36



EEHTBGPIO DEE(2)

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

XGpio DiscreteWrite (&leds, 1, outl );

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

37
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JEELab2%1THo TS
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‘%‘:// l/ ﬂ é‘ OFDM Technology Leader
o Y AHDPI
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)

39



‘%‘:// l/ ﬂ 5‘ f y ﬁ 7y7a(1) OFDM Technology 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_OPB_INTG_OPB_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
40



‘%‘:// l/ ﬂ 5‘ f y ﬁ 7y7a(2) OFDM Technology Leader

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

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

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

41



‘%‘:// l/ ﬂ 5‘ f y ﬁ 7y7a(3) OFDM Technology Leader

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

42
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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

44
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e *=—a—MHardware — Create or Import Peripheral®321T

. EDF compliant peripheral, or help wou import an existing peripheral into an
i or EXFFDIPZimport -

g and directory structures required by EDE will be generated.

Select flow

(#) Create templatez for a new peripheral
Create Templates () Import existing peripheral

l Flow dezcription
: This tu_:u:ul will create HOL templates that have the EDE

compliant port/parameter interface. You will need to
l implement the body of the peripheral.

45



— #I P @ jﬂ( 3) OFDM Technology Leader

/\ﬁlp Ofﬁ jD < 7"

() To an EDK uzer regp#itory tAny directory outzide of your EDK installation path)

Bepository: Bromse...

(#) Tao an #PS project

Praoject: Ci¥azato¥work¥Education¥E TE52006% Mater ial¥ L ab¥ Te mp¥ Browze..

Binsh dpath

Feripheral will be placed under:
C¥azato¥work¥Education¥ ETS52006% Mater ial¥Lab¥ Temp¥poores

* Back || Mext > | | Cancel
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~ CGreate Peripheral — Name and Yersion

Mame and VYersion
Ihdicate the name and version of wvour peripheral. fg?

IP£ FR

Enter the namee will be uzed as the top HDOL desien entity.

Mame: |

Yerzion:

Major revisian: Minor resisian: Hardware/Software compatibility revision:

: | e IPI\—D3Y
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Tao which bus will this peripheral be attached?

(%) i0n-chip Peripheral Bus (WOFE): 1§% -d-é/ QX*EE

() Processor Local Bugs (PLE)
() Fast Simplex Link (FSL

Bazic =lave service and support fAdwance =lave service and support
isommon and typically required by Twpically required by peripherals tha
most peripherals for operations like nieed data buffering or multiple
ATTEMTION logic control, status report, and ete. memoryfaddress spaces access.
Refer to the following documents to eet a better under IS AN reaet and HIE Burst transaction suoport
buses through the IPIF interconnection standards. g [1: ; L1 Bu B2
CoreConnect Specification N [ ] User logic interrupt support [] FIFO
DPB IPIF Specification for slave only peripherals User logic 55 register support [ ] Uszer logic address ranee suppon
DPB IPIF Specification for master/slave peripherals
PLE IPIF Specification for =lave only peripherals Master service and support
PLE IPIF Specification for master/slave peripheralz 'dryfin:tally rfequitl*jecl by n:cnmp!ex petipherals like Ethernet and PCI for command
. _ ata transfers between regions.
FSL IPIF Specification for master/zlave peripher
[] DM

Simple maode
Packet mode Scatter Gather

::—C““U)intel’ru ptO) 7‘1‘37'3: Uzer logic master support
9 LTHEL

< Back H Mext > l [ Ciancel
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The software accessible registers will be implemented in the user-logic module of vour periph
addreszable on the bwte, half-word or word boundaries. The following fields determine the char

MNumber of software accessible registers: w

<

Data width of each regizter: 32 w | bit

Wiite Mode

Ihstead of the usual achkmondedos wirt=s behavior, a
Undetr the posted wirts behavior, the IPIF uncaondit
clock cwcle, thus reduces latency and improves pe
custom user logic will retire the data immediately

(#) Enable pozted write behavior
() Dizable pozted write behavior far narmal acknd

() Allow dynamic posted/acknomledeed write beh)

IPREB ST IRV DIETE
GBETIAHILETELLY)

OPB or PLB bus

User Logic

DAEH, EVME

Mote: all IPIC ports are active high.

L] IP2Buz Gk
BuzZ2IF _Clk
Bus?IP Reset
O] Bus?IP Freeze
O] BusZIP_Addr
Bus?IP Data
BusZ2IF_BE
Bus?IF_Burst
Bus2IF_FMin
Bus2IF S5
Bus2IF CE
Busz?IF_FdAGE
Bus2IF WMiCE
IPZBu=_Data
IPZBu=_fck

| &R & RO OO0

Fesztore Defaults

OFDM Technology Leader

| - Port desct

| <. Back
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lation platform to help wou simulate yvour peripheral. hdicate if waou want this tool to generate
unctional Language (BFLY stimulus file for the tareet bus.

Déﬁenerate BFM zimulation platform for ModelSim-5E or ModelSim-PE

i

Thiz featura\equires that wou have accepted the aszociated IBM
license agreeMgat and installed the BFM toolkit. The link below shows
— buy:
,_,3 EFM Toolkit Installafyn Ihestructions
E - - L ] _‘\
3 ModelSimfAsimulation &7 JLAERL
1 E I naGEs
I:I;i [ [ L [N LSRR A LR B b o N LS EE LUy _NUREY Iy WF) B R Sy Sy S L O [N L SE] iy S LRI R | n — »,
generated peripheral to a processor system. Ve ri I()g'-c° a ﬁ L,"C L \6 i%é’ 'j:a'-l\yg'd'é
Mote
Peripheral (VHDL) Should the peripherslamferface (portsparameters) or file lizt chanege, you will
need to regen the EDE interface files using the import functionality of this
toal.
IPIF (VHDL) [liGenerate stub ‘user_logic' template in Merilog instead of WHDL |
Gienerate [SE and ¥5T project tiles to help wou implement the peripheral
uzing =3 T flow
User Logic Generate template driver files to help vou implement software interface
(VHDL)
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o CORRTELEA—HFIPOTY/N—E 2 LMMERL TULVELY

CDBEDEXE

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

e PAOD7AILDEILE

e MHST7A4ILDEIE

e UCFO7AMILDEE (WEIZIGLT)
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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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- Ailinx Platform Studio - G:fasato/work/Education/ETSS2006

(b File Edit Wiew Project Hardware Software Dewvice Configuration Debug  Si

D2 HS i E "ﬂﬂx%@ﬂﬁ B ol 5

Fru|E|:T Information Area @ Filtet
Project fpplications | IP Catalog 0 (= ) B
* E Mame

e S Jul
Matmie Verzion M 5 e
Bnalog s@opl
B ithmetic ‘--i‘l_:'”:
Busz @ |ta
Buz Bridee slE
Clack Contral : s#LE
Communication High—Speed L »Fu
Communication Low-Speed -
Debue sa#opl
DA <opl
General Purpose IO ~

Interrupt Contral
Memoty Block
Memory Controller
PCI
Peripheral Controller
Processar
[=-iProject Repositary
@ opb_usrip 1.00a
Fezet Control
Timer
[tilitsy L
< > [h System Assembly Viewl

1 52"y TAdd IPEEAT,
{ MHSIZRBENHD T, BMAR—HO
INGA—BZEFRIRT S
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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 #|#I[E]E5

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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1. 1\YI7RAMZEL, T—3F X)L —SB5L4AE1ES,
SEMERIZITET{LLEL

2. JAMXEREBATBHYINMLEHEELET S,
ON/OFF#gEdD Y

3. (JAXI4IE3%EEET D)
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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
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Codec
Fv7

codec_wrapper

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

\ 4

BRAM

.

codec_drv_top
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e codec_ifMAM13>% (Codec — BRAM,PPC)

Im_bit_clk L i
left_ ent R //

(I;;Zglc { right_en1 | [ | /I/I
left_data L DO
right_data \\ R DO
rx_en \ High\ﬂfﬁ
rx_wen \\ \\

BRTXM, < rx_addr 100” \ 01"~

"PE ] i data 50 *Roo

rx_intr
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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
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A RERATHYINLEZEETS
o E|YIAAHNIIRSTHAVRI /A X 1ZERBL. TOFET—2IZ{F
mv5

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 | H (AL E)
l y(n)=a1-y(n-1)+a2-y(n-2)
Z-1 | EiE
|
Nl VA
] YO = Don’t care
| Y1 = sin(wTs)
Z-1 B Y2=0
|
TE 2 :
Y2 al = 2cos(wTs)
a2 = -1
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o PIZIE. AV FEDREBEHHMNA40HZ, H > T) 5 B #H8000HZ
DIFE

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

. B

o floatCTHEELI-ZHICKRAL. BETHET
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o BN RILTHANENHS
o % [Eshort(16bit)[CEH I BEL T, IMUADREFECIZT
A7 (A—5H$ET BE)

o +2~2MNEHEZRENIELLID T, 16bith14bitZ /N aIZT S
o FIR—UDRMIEZEMT 5L,

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

al LBIFRIZEZ Z T, Y1 = Ox1bae
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o BEIALEMTHIVELNDHS
y[0] = al*xy[1] + a2*y[2]; [/ FEIN

\ floatZ!

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

N short®!

32bit(intEY)

WAEE7516bit

IN RS 14bit Tk
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