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H A1) XPowerPCHIE TELEHLNBREE

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{7774JL)



Eg 7ﬂ— OFDM Tech%ogy Leader

SoftWare(EDK) HardWare(ISE)

C Code VHDL/Verilog, IP Simulation
C Compiler
Object Code Place & Route
Linker -

\4

ELF File

v—I9%

A\ 4

K Bit File /

A 4
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PLB PLB
4 N\
BRAM UART
DSOCM
PPC Timer
PLB BRAM
BRAM
BRAM Peripheral
PLB BRAM
Cntlr BRAM GPIO
GPIO
[B/N—3 0 TlERYIZFILVEHDINRELTOPBAAEBESINTULVELEA
EDK12AiTH R—bR &5 ELGE-TULNET, User IP
\_ y,




BSB(Base System Builder)(1)

OFDM Technology Leader

o WizardZ{# > T B PowerPCORTLEEE

o HLEFMGHREXTEHLDT, AR FVEHEREEIZERAL.
HEFA—FRTORATLERZR/ET SO0 —RMLEERE LS,

Y —ILicEE O HAE

AEETIE
Y—R—S 3y
EDK12.3i(ISE12.3i)

ZXRELTNET, |

#% ¥ilinx Platform Studio

[t

Create new or open existing project

Uy
BSB

@ Blank. XP5 project

@ Base System Builder wizard {recommended) <«

BSB#%:#1R

E Cpen a recent project <

Browse for Maore Projects .

Browse EDK examples {projects) on the web hEre

(] 4 H Cancel ||

Help

BEOTO oM E
FA<EF



BSB(Base System Builder)(2)  orom o e

@ Create New XPS Project Using BSB Wizard A [é]
Mew project “jnt)lg |\77’r}lf% &U/ QX?E‘E
Project file Pu—

fdvanced options - optional (press F1 key for help)

[7] Set Project Peripheral Fepository Search Path

Browze .

PLBZEAHT 55E

-
Sesesysemauider —
You have chozen to create an embedded desien. To beein, zelect an interconnect tvpe:
@ PLBE zystem
’/ PLA is the fagaa) s standard wread by Xilinx thet supparts cuveent FPGA famties moluding Spartsnt snd Vivtaxd. PLE
TP il nat support newer FPGE Smlies, sa i nod recommend far new desigmns that may mgrate do fArtuve FPG
famlies. Detals on PLE aan be found in the PLEWE intarfacs Simolifiastions doaument on xlinx.com.
] svstem
AT fw an indevfices standard recenily adaptad by Xine g5 fhe standard interface used far all auvvent and frtuve
varstans of Xiinx IP and too! fows, Details on AXT z2an b found in the AXT Refarence rids on xiinx.com.
Support for AXT based dasign is Pra—Progdretion.
Mote: Launch Baze Swstem Builder by clicking QF. Once launched, the svstem interconnect tvpe cannot be
changed.
(] 4 ] | Cancel
e




BSB(Base System Builder)(3) oron By

Welcome Board Svstem Processar Feripheral Cache Application

|
SUmmary
al |

Welcome to the Baze System Builder

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

Select One of the Followine:

@ Iwould like to create a new desien

1 Twould like to load an existing bsh Nile (zaved from a previous session)

| \ | Browse ..

N\

PRIST AU Z2ERT S




BSB(Base System Builder)(4) oromTen

Weloome Board Svetem Processzar Peripheral Cache

Board Selection

Select a tareet development board.

Eoard > N >
| | FERY HAR—FZER
@ Iwould like to create a svstem for the following development board

Board Wendar |}{ilinx

Board Mame Yirtex 4 MLA03 Evaluation Platform

Board Revizion |1

) Twould like to create a system for a custom |:u:uaru:|<_

Board Information *_:Eﬁ,e':fd:ll\i%g (jJZQA#:_F)

Architecture Device Package

lvirtescd [+ |xctvtxi2 | ~| |#ta6a E

llse Steppine |

Fezet Polarity |F'u:ti'-.fe Loy

Felated Information



Welcome

BSB(Base System Builder)(5) oromTen

Board Hystem Processor Peripheral Cache fpplication Summary

System Configuration

Configure vour system.

Select thiz option to
Wizard will let wou con
zome major configurationYarameters for the peripherals.

@ Single-Procezsar Svstem 71 Dual-Procezsor Syvstem
¢ i

eate a dezign with a single processor. Thizs Select option to create a design with two processors. This
ure the processzor, the peripheral zet and iy} will let wou confieure the tvpes of the processors, the
eripheralz acceszible to the two processors and the peripherals
ghared by the two processors,

ooty ERE
Fa7ILTOeyHERIR Processor 1 Peripherals

Processor 1

Shared Peripherals

Mailbox  Mutex
Frocessor 1 Peripharals

RS GFIO

Processor 2 Peripherals

Frocessar 2 DDR  EMAG




BSB(Base System Builder)(6) oo o e

@ Base System Builder -

Wie lcome Board System Processzor Peripheral Cache Application SUmmary

Processor Gonfiguration

Configure the processor(s).

Reference Clock Frequency | 100.00] P owe rP C §5§ *R MHz
Froceszor 1 Configuration ( M i cro B Iaze 'i Powe rP C %
Power PG /

A& LA L\'FPGADEF) £

Procezsor Type

Procezsor Clock Frequency | 10000 |E| fHz
Bus Clock Frequency a0.00 |E| fHz
On-chip Memary MHaore |E|
Debug Interface FPGA JTHG

[] Enable Floating Paint Unit

I8y RBIREDER OCMMD ERAIX{EFH
)77 RHo0Ov9
-CPUZAOYY
AV & lu Ny

10



BSB(Base System Builder)(7)  orom o e

- -
@ Base System Builder
i = 4
e lcome Board System Proceszor Peripheral Cache Application

Peripheral Configuration

To add a peripheral, drag it from the * Available P - | core parameter, click
peripheral. £ AR gL Peripheral

P
Hvailal:uleygmerals
Perigfieral Mames Process | Power PG 405) PeMsberals
=10 Devices C?{ \ Parame
- R5232_Uart iﬁDS AEi \
IIC_EEPROM V- i e
SysACE_CompactFlash e e
SR Core: xps_gpio
DR SEREM Push_Buttons_Position
Ethernet_MAC Core: xps_gpio
TriMode_MAC_GMII . bra"ﬂn i A
iE:;L Core: xps_bram_if_cntlr, Size: 8 K
Int I Paripheral xps_bram_if_cntlr_1
LN .Era : Core: xps_bram_if_cntlr, Size: 8 KB
xps_bram_if_cntlr &dd
xps_timebase_wdt \ . .
®ps_timer PR JE*R%HOD Perlphel’a|

11
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Magna
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m Builder)(8)

€/

——— —— -
Base System Builder -
o T ITTINYINESY 1D "N
WWelcome Board Svatem Processar Peripheral Cache Application SuUmmary

CGache Gonfiguration
Select cache zize and cache memory for processor(s).

Proceszzor 1 (PowerPC 405 Gache

multiple memoty regions.

[7] Ihetruction Gache

Ih=truction Cache Size |16 KB |T|

The PowerPC embedded in the WirtexdFx series of FPGAS provides 1 6K of caches. Caches are enabled in software, and can be configured to cache

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

[~]

Instruction Cache Memory
[] xps_bram_if_cntlr_0
[] xps_bram_if_cntlr_1

Instruction/Data

[] xps_bram_if_cntir_0
[] xps_bram_if entir_1

CacheDE&E

12



BSB(Base System Builder)(9) oron By

? 1 Base System Buil

e lcome Board System Processor Peripheral Cache Application Summary|
|- A
Application Configuration
' Configure the example applications.
Example Applications
Application Option Value
£ Test ppcd05_0 j
- Standard 10 mdm_0 -
-- Boot Memory xps_bram_if_cntlr_1 -
E- Memory Test TestApp_Memory_ppc405_0
- Instructions xps_bram_if_cntlr_1 -
- Data x®ps_bram_if_cntlr_1 -
=+ Peripheral Test TestApp_Peripheral_ppc405_0
- Instructions xps_bram_if_cntlr_1 -
- Data xps_bram_if_cntlr_1 -
- Interrupt Vector MNo Interrupt -
N — — b
TR I LOT—EDEBMELTIEE

13



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

Wi loo me Board Svetem Processar Peripheral Ca

Summary

Below iz the summary of the svstem you are creating.

System Summary

Core Name Instance Mame Base Address  High Address
= Processor 1 . ppc405_0
- XpS_gpio LEDs_4Bit 0xB1440000  OxB144FFFF
xps_gpio LEDs_Positions 0x81420000 0x8142FFFF S umma ryﬁEE%E ﬁ

Xps_gpio Push_Buttons_Position 0x81400000 Dx8140FFFF
. xps_bram_if_cntlr xps_bram_if_cntlr_0  0x00000000 Ox00001FFF
xps_bram_if_cntlr xps_bram_if_cntlr_1  OxFFFFEOOO OxFFFFFFFF

File Location

= Overall

- CH¥ETSS¥MaterialNew¥tmp¥system.xmp

- C¥ETSS¥MaterialNew¥tmp¥system.mhs

- C¥ETSS¥MaterialNew¥tmp¥system.mss

- Ci¥ETSS5¥MaterialNewstm p¥data¥system.uck

- C¥ETSS¥MaterialMew¥tmp¥etc¥fast_runtime.opt
o T ¥ET SR ¥MaterialMew¥tmn¥etrddrwnlnad cmd

14



B it F i I e Eﬂ OFDM Tech%ogy Leader

e BitFile&ERk
o X=—a—0MHardware — Generate Bitstream
+ ...¥implementation¥system.bitB £ Eh 5

o BitFileE4£ Rk
¢ A=a—0Device Configuration — Update Bitstream

o CY—RZAVINAILLELF 7MWV EE R (D71 IL & 1T
executable.elf)

¢ ELF%&system.bitt<— L, ...¥implementaiton¥download.bit
TER

15



I: P G A /:ﬂ“lj-‘/ n — ﬁ“ OFDM Technology Leader

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

o DR LR—FLZEDEL, ISEQIMPACTZ{HE>TFHT
Avhyon—kK93

16



_;a ; 95,‘/5?5 OFDM Tech%ogy Leader

e Project Option

o A=a—0Project — Project Options

¢ FPGATNARADEE R I—HFIPDIEMEZEIETE
r@ Project Options - @1

Target Device

Architecture Device Size Package Gpeed Grade
v otz =] |ft663 (=] -10 =]

Show License Status Dialog

[¥] Shaw dialog when evaluation cores are detected

fidvanced Options (Optional)
Project Peripheral Reposzitory Search Path
Custom Makefile (instead of XPS eenerated Makefile)

Browse ..

[ Ok H Cancel H Help ‘

17



P roj e Ct ﬂ 7‘ OFDM Tech%ogy Leader

e MHST7714JLXYUCFI7MILEER R

# xilinx Platform Studio - C¥ETSS¥MaterialNewstmp¥system xmp.

@ File Edit View Project Hardware Software Device Con

DAEHI| . | OB XD EX®|w a|{
| Project 08 x|
Flatform

= Project Files

- MHS File: system.mhs

- MSS File: system.mss

- LJCF File: data/system.ucf

- Bitgen Options File: etc/bitgen.ut
= PrG]ect Options

- Device: xcdvixl2ffo68-10

- Metlist: TopLevel

- Implementation: XPS (Xflow)

- HDL: VHDL

- 5im Model: BEHAVIORAL

- Design Summary

MHSYWUCFDS M., SEHAIHE

- IMPACT Command File: etc/download.crnd
- Implementation Options File: etc/fast_runtime.opt

I

]
‘ fpplications Q IP Cataloe

18
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e MHSO7A L&l
+ PowerPC&EfEZIRAMAPeripheralt DiEfERL=Text77AJL
o SN ERAR—FHEE R
o BAT DINTGA—EHKTE
o BNBEGUITITEL, MHSEHE EHRSE

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 C_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—RIPAIL AYEITFPALIL. Y2ARS)TREM - BB -#RE
o AVNAIILATLIVERTE

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

Q2 L OB XD EX®|0 o
Applications «+0O8 Eg IJ ‘yg-—é
Sl .. Set Compiler Options
lciAdd Software Application Project... /

M Default: ppc405_0_bootloop
7] Q" Project: TestApp_Memory_ppc405_0
= ¥ Project: TestApp_Peripheral_ppc405_0
- Processor: ppcd05_0
Executable: C:¥ETSS¥MaterialNew¥tmp¥TestApp_Peripheral)
= Compiler Options
e Linker Script: C:¥ETSS¥MaterialMew¥tmp¥TestApp_Perip

linker script,™
source file,
header file

e
—

Mode: EXECUTABLE
- SOUNCES
Ly [ Headers

4 Il
I@' Project(| @ Applications |} IP Cataloe I
20
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OFDM Technology Leader

e 7 (Peripheral)?3E0 - il B&

# xilinx Platform Studio - C:¥ETSS

@ File Edit View Project Hardware Software Device Configuration

Debug  Simulation

DPEHP [ OB s DOX® 0N BRNBER Q| 3
|_Ip Cataloz +08 % p 5 Bus Interfaces Portz Add
m® L Name
Description B - pib
5 £ EDK Instal A 4 ppcd05.0 )
f " Analog — -- plb_bram_if cntlr_1_bram

- Arithmetic

& Bus and Bridge

-- Clock, Reset and Interrupt
-- Communication High-Speed
-- Communication Low-Speed
& DMA and Timer

- Drebug

—Ehis

N -- FPGA Reconfiguration
= 7&&*}{ -- zeneral Purpose 10
. [ IO Modules
LTJE)]I] -- Interprocessor Communication
-- Memory and Memory Controller
.. PCI
- Peripheral Controller
-- Processor
\ & Utility
-- Project Local PCores
i [P—T— ¢
|@ Project Q fpplicatio " | @

e &

Il

-- xps_bram_if_cntlr_0_block
-- xps_bram_if_cntlr_0

-- xps_bram_if_cntir_1

-- mdm_0

-- Jjtagppc_cntlr_inst

-- proc_sys_reset_0

& LEDs_4Bit

& LEDS_Positions

- Push_Buttons_Position

: clock_generator 0

Y AR Oa7

")y T
delete. %7

Legend

dMaster #Slave liMaster/Slave B Target {Initiator &

TrProduction [Ellicense (paid)

(4 Superseded

Swztem Azzembly Wiew

BlLicense (eval)
Discontinued

g[T

21



:7@/ \oix_gﬂf?z’ OFDM Technology Leader

o FAHLTLNAATZD/INTGA—RERTE
o A7 ZEZEIRLE D) v TConfigure IP
¢ MHST7MIL~NEREREBR T HEELAIHE

# XPS Core Config - LEDs_4Bit - xps_gpio_v2_00_a [
User | System | Buses | [E] @
o —

Channel 1 GPID Supports Interrupts &
Channel 2
Enable Channel 2 ]

22
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o EFEN-FET7MILDHEIFR
+ Clean Hareware
¢ Clean Netlist
+ Clean Software
+ Clean Programs 7i&

o TIN\VH
¢ *=a1—@MDegug — Debug XMD, Debug Software Debugger®
EITTT/\VHZEHAIEE
¢ TLAIORAVN ATYTRIT. ABATEVS R, EHESRF

23
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JEE Lab1Z2 7o TL=&y

24



Magna
OFDM Technology Leader

2. PowerPC AT LE%ET
[ZDULNT



g * —_— =y = g
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FAIRAA D R T LRI TETHBLTHE-L\E
o NADFBHLEENADHH
o FE/Peripheral D##E
o TRLYI VYT

e RAMAR =
o 7—XTOF I e LT=5Cak
o XAvHe—7

o)A

26



IV DIELBLIF4(1 orom 1oy

PowerPC< X LaHi\

FD/INA(ZD1)

e PLB(Processor Local Bus)

+ PowerPCLEZEHNDH/NR
o CONRIZEHESN TS AL—T(RAM, Peripheral)[XE&ET

B {FrTHE

o TOTSLOT—REEERNT IRAMEER T H/\R
o T—ARII64bit7 VAT EE, PRL R[EX32bit7 VR
+ & iEPeripheralZiE#i 95/ \R

[B/N—23> TIER)TZILAD/NZXELTOPB(On-chip Peripheral Bus)AY
AEINTULEL A, EDK12.1iTHR—r RN ELG-TULVET,

27



IV DIELBL 102 orom 1oy

PowerPCY R T LHED/INX(ZFD2)
e OCM(On-Chip Memory Bus)
o OERD/INR
¢ Processor clock&RFHLLIEENITEL \clock TEI{ERTBE
(<300MHz)

o AEYZFERFL. B&R%Instruction/DataZ &l

28



i g
FEPeripheral DFEFE ~ orovrem o

LITIZEDKTHEZ 57 —®DPeripheral (—&f)
e GPIO - ‘1", ‘0ZANHBATS
e Uart --- RS232(LU7ILR—F)ZHATEIE
o Timer --- &0 HilfH
e Interrupt Controller ==+ Zl)3AH 0D HIfE
e DMA Controller --- DMA®

o TN, H—FN—To N REH T HFEDPeripheral IPEEHLH D

o &¥EPeripheral D#REFE (X Data SheetIZFEEL

29



7#“0 yy.‘/ﬁ“ OFDM Technology Leader
PowerPCDAE!) Ty

OxFFFF_FFFC Reset Address

Program/Data
OxFFFF 0000 (Heap/Stack& )

PLB/OCM TRLRZRDBE,
EELLTWLWESITEELARE |

0x0000_0000

30
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RAMZ=(IRoN TS ! !
o PCOUNIXTL Y ETOTOT S LETIFRAMBEZERLALY

o A AHDBZEIFIRAMBEIZHIELAH S
+ FPGANED#RAMAE
o TOTSL, T—REHMTHRAMBE

31



P—EFOFIPHELLFRT P

T—XTOFvIRHEL-EEEBELTHLS
o FREIXT7—FTVFvIZHELT-BE#
sys_status = XGpio_Initialize(&leds, XPAR_LED DEVICE_ID) ;

o TREIXMETFLRAZHE oGl

#tdefine rDMA_STS (x(volatile unsigned char *)0x40020000)

. =

BT S5 6 XFH TR BNERT D

rDMA_STS &= 0x01;

32



z ﬂy?&t— 7 OFDM Tech%ogy Leader

AAyHee—TEBEHT S
W&
o ETERBPOT—2%— RTS8

o HITIL—FUORBEUHINT-F, LBRDT—FIPRYTZRFLAE—K
MBS S

ob—7
o AN HALHEBEIHEESNSDN., BENVEESNZL\FHIS
o BER. ARZELI—FHITS

e EDKTIEZT I+ ILNTENREFNIKB, VAR TRTERER
o AV IHSTHILOT DARICIEALENIOTEIZTE
o BREXBRZBENSTTYITTS

33
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DRIV TR TIFEDEL
o FRIXUVHRIYT—H

RAMODBEZZELT-5
MEMORY OO bhERFAIEGESAL

[ Il

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

}
SECTIONS RAMMDBASE ADDRESSZZHEL1-5

( Jat S bhehiThiEESAL
ctext @ { *( text) } > xps_bram_if _cntlr_1
.data : { *(.data) } > xps_bram_if _cntlr_2
.bss : { *(_bss) *(COMMON) } > xps_bram_if _cntlr_2

34
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o I/ y: > hnol d
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o ;R—1) T DI
do {

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

f_sts = funcl1 () ;
i f (f_sts==TRUE) {
func2( ) ;

func3( ) ;

|
fwhile (1)

o HABRDEEZEHMIZFVILALEEITS
o func2,func3NUEMNE LGS, WEADUT7ILAA LIGEENBANS
i s by NN =R7 N Edad: 33:0) 5] ]

36



FLEF T BCPIO DET(L)  crovmen o

e GPIOD#)HA{L &k
sys_status = XGpio_Initialize(&leds, XPAR_LED DEVICE_ID) ;
A%, TNAXID
T84 R1D
— XPAR_A U RZ 2 RLA DEVICE_ID (T RTKXF)
— A VRE U RLIIMHSIZEREL

e GPIODIN/OUTE&RE
XGpio_SetDataDirection(&leds, 1, 0x80);
_RA 2%, FyRIl, direction
FrvR)
— lor2 2FvRILBHBBHI0ODAELLEZFES>H

direction

— 0=, 1=A5 FEY +BIZRET S

37



LLET BGPIO DEF2)  rorr=ontes

e GPIOTY0" %172 HH 9 Hicuh
XGpio DiscreteWrite(&leds, 1, O0x5);
RA22, FroR), HAE
tH AE
— bit&EIZ “0” or “I"238%E

XGpio DiscreteWrite(&leds, 1, outl );

e GPIOTAN{EZRFT HiCat
inputl = XGpio_DiscreteRead (&gpio_from, 1);
RAVE, FyoR

38



OFDM Technology Leader

;EE Lab2%1THo TSy

39



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

f sts = funcl1();

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

}
fwhile (1)

}

sts_handler O { // BIYAH/INVES
ANERA
}
o Y7 IEZALICEEN RTINS
e OS5 LD ZEMNOOup (BYAAHDFHIEHNEEIZ/ES)

40



‘%‘Z/Ljﬂ é‘ tyﬁ 7yji 1) OFDM Tech%ogy Leader

o ElYRAHNY FS&EER

XExc_RegisterHandler ( XEXC_ID_NON _CRITICAL_INT,
(XExceptionHandler) XIntc_InterruptHandler,
&intc );

e BlYAANVEFEZOaART bk

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

—XPAR_INTa> FA—5 4 VRAVAREG BYRAARFKEET NS AL VR
BRE R—F4& INTR (FRTKXFR)

— (XInterruptHandler) &Y AH/\> K54
41



‘%‘Z/Ljﬂ é‘ tyﬁ 7yji2) OFDM Tech%ogy Leader

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

o B YA
XIntc_Enable (&intc, XPAR_XPS_INTC_PLB_USR_CNTLR_EVT_INTR) ;

—XPAR_INTa> FA—5 4 VRA ARG BYRAARFEET NS AL VR
AR R—F4& INTR (FRTKXFR)

42



‘%‘Z/Ljﬂ é‘ tyﬁ 7yji3) OFDM Tech%ogy Leader

e EYAHAV VYT (Y b7 v TH)
XIntc_Acknowledge (&intc. XPAR_XPS_INTC_PLB_USR CNTLR_EVT_INTR) ;

o Y AHEFT] (£1K)
XExc_mEnab|eExceptions (XEXC_NON_CRITICAL) ;

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

o GPIOEIYAAV )T (BIY AAHNERILT BF)
XGpio_InterruptClear (&pushs, 0x1);

43
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T — #l P m ﬁﬂﬂ( 1) OFDM Technology Leader

EXFDPeripheral’= |} TlXEHKEH/m-E7E0 !

AR .

WEGHEEZBEEITNIELL !

o EDKIZERETEADRTLAIREZA—FIPELTHRYIAL FEH A HE
e PowerPCEDT—42NOYEY (XEAHIIZBRAM(dual port)#EH

45



— #l P @ jﬂ( 2) OFDM Tech%ogy Leader

e A*=—a—MHardware — Create or Import PeripheralZ321T

Thig tool will help vou create templates for a new EDK CoreConnect peripheral, or help vou import an exigting EDK CoreConnect peripheral
into an ®PS praject ar EDKE repositary. The interface files and directory structures required by EDE will be generated.

Select flow

Create Temp]ﬂes @ Create templates for a new peripheral

l Import exizting peripheral
: Flow 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.

FRRIERL or BEFDIPZimport

46



— ﬁ P m jﬂ( 3) OFDM Technology Leader

") To an EDK user repository (fny directory outzide of vour EDK installation path)

Bepozitary: Browze .

@ Toan #P5 project

Project: Ci¥ETEE%Mate i o Browmze ..

HEIPor BE—7OP Yk

1 —FIPH S Spath

Peripheral will be placed under:

CHEETSS¥Mater ialMem¥t mp¥poores

< Back ‘[ Mext > l’ Cancel

47



J— #l P @ ﬂﬂ( 4) OFDM Technology Leader

Mame and Yersion
Indicate the name and wersion of wour peripheral.

r@ Create Peripheral - » D | |
%

IP£ #

aze characterzareToramomed). This name will be uzed as the top HOL desien entity.

Enter the name of the peripheral {u

Mame: |plb_codec_cntlr

Verzion: 1.00a

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

1 = mwo s a = G— > >SS
IP/\—>3>

Description:

48



— ﬂ P m jﬂ( 5) OFDM Tech%ogy Leader

4% Create Peripheral - '

Bus Interface
Indizate the bus interface supported by wvour peripheral.

To which bus will this peripheral be attached?

@ Processor Local Bus (LB w46

Fast Simplex Link (FSL) ed to the FLB (¥4 5 interconnect through corresponding PLE IF Interface (IPIF) modules, which provide wvou
- the interface between the PLE interconnect and the user logic. Besides the standard functions like address
¢ IPIF module, the wizard tool alzo offers other commonly used services and configurations to =implify the

ﬁ % -a- 6 l “Z% *E E Slave zervice and configuration

Twpically required by most peripherals for operations like logic
control, status report, data buffering, multiple memory/address

E space access, and etc. (FLE slave interface will always be

al Bus {version 4.6)

included).

oftware reset /| User logic software regizter

Read\Mrite FIFO Ilzer logic memory zpace

e Ihterrupt control

Master zervice and configuration

| Include data phaze timer

Twpically required by complex peripherals like Ethernet and PCI
for commanding data transfers between regions (FLE master
interface will be included if master service selected).

\l\

IPIC Maste -

rite

BEIETIHILMRETKL
(InterruptlE s L THK) x

Read LocalLini -
Write Locallink

/

zer logic master

Master Cndr
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#% Create Peripheral

Slave Interface

Configure the slave interface of vour peripheral

The IPIF zlave libr
addrezs decoding

\—RAMRIET 5

interconnect and the IP

Slave performanc

(IP InterConnect . interface between user logic and IPIF).

Burzt and cache-line support

hierface between the user logic and the PLI
hd implements the protocol and timineg trans

Data width

4% Create Peripheral

B ] |

The native bit w
non-burst zlave
az the smallest

Mative data widd

User 5/W Reeister
Configure the software accessible 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 software programs to control and to monitorthe statue of woowr yeser oy

-
,.a{;.

=i, Thege regizters are addressable on the bywte, half-word,

waord, double ward ar quad word boundaries depending o ~\\
logic module generated by the wizard tool for vour referd Z@ﬁ

beic for register read write will be included in the user-

lzer logic zoftware reg

address-decoding
BusZIP_RdRen

BusZIP_\WReq
BusZIP_RACE

BLsZIP WCE
BusZIP_Data

Reg 3

JP2Bus_Data

50

regizter of interest. The diaera
slave zignals to readAwrite the re

Mumber of software accezsible registers: |1 =

r= may take full advantage of the zlave IPIF
enerate GE decodes for all of the individual
n the left shows the zimplest zet of IPIC

zErVICE

(1 to 4095}
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#% Create Peripheral -

|8 |

IP Interconnect (IPIC)

Peripheral

i 2
- L
£ £
= =
& 2

]
]
g
5
-
2

User Logic

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

Your peripheral will be connected to the PLE {4 6) interconnect through suitable IPIF master/zlave modulels). Your custom logic from the
uger—logic module interfaces to the IPIF modulefs) and other sub-blocks through a set of signals called the IP interconnect (IPIC) interface.
Some of the ports are always present, some are pre—selected based on the IPIF services wou required, and wou can choose other optional

ports to be included in the design based on vour needs.

Motgall IPTS par

Bus2IP_Clk
Bus2IP_Reset
Bus2IP_Addr
Bus2IP_CS
Bus2IP_RNW
Bus2IF_Data
Bus2IP_BE
Bus2IP_RdCE
Bus2IP_WrCE
IP2Bus_Data
IP2Bus_RdAck
IP2Bus_WrAck
IP2Bus_Error
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Support f'}-
uzing Bus Functional Models (BFM). %}?

fu:urr_n to heh_:u vou simulate vour peripheral. Indicate if wou want thiz tnnlﬂw ModelSim% sim u |ati0n:E7_"‘}l/ﬂEﬁ‘Z

gtimuluz file for the tareet bus.

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

b This feature requires that wou have accepted the azsociated IBM
license agreement and inztalled the BFM packaege. The link below
_— O shows how:
—
E BFM Package Ihetallation Instructions
—

g 4% Create Peripheral - : | ? -'EE'-I
= F {OPTIONAL) Peripheral Implementation Support #.;;
lrg'% Hé == Gienerate optional files for hardware/zoftware implementation \,3

=

Upon completion, this tool will create svnthesizabl Verilog -Ggaﬁ l-/_Cl' \6%é 'ia:I‘ya-d-é

be created. You will need to complete the impleme
interface files (mpd/paa) for the synthezizable templates, =0 that vou can hook up t

enerated peripheral to a processor svstem.

Peripheral {(YHDL) Should the p

eral interface (ports/parameters) or file lizt change, you will need to
e EDK interface files using the import functionality of this tool.
IPIF (VHDL) Gererate stub 'uzer_logic’ template in Werilog instead of WVHDL
Generate [SE and 5T project files to help vou implement the peripheral uzing ¥5T flow

Generate template driver files to help vou implement software interface

User Logic
{vHDL)
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o COBERTIE,. FEA—HFIPOTY/NN—EH ULMERLL TLVELY

—CDBRDIEE

~_
o RTLO#MIEIE (BRAMIZ#E$: 9 B 50k)
e MPD774ILDEILE

e PAOD7AILDEIE

e MHST7A4ILDEILE

e UCFO7AMILDEIE (WEIZIHGLT)
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e MPD771IL
o A—HFIPOR—IHFRRENT-TextT71IL
+ BINT BKR—MRAM I/F, ZDh) Z#5id 93
o PORT wen = "", DIR =0, VEC = [0:3]

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

e PAOTD7A4)L
o A—HIPTCHERT 577414 JL(VHDL, Verilog)Z!) AT 3
o lib opb_usrip vl 00 _a user_logic vhdl

] ]

FHIEE IP£ J7MIV& EIE
(ver.iAd) (#L5RF75L)
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E.Xilinx Platform Stu
# File Edit View Project Hardware Software Device Configuration

DPEHIP | B0F DX ®|o oD o

|IP Cataloe +08& x|
@
Drescription IP Version (e

Arithmetic

-Bus and Bridge =
- Cloclk;, Reset and Interrupt

- Communication High-Speed
Communication Low-Speed
-DMA and Timer

Diebug

- FPGA Reconfiguration

eneral Purpose 10

-10 Modules

Interprocessor Communication
-Memory and Memory Controller
< A7)y TAdd IPERTT,

- Peripheral Controller

Processor MHSIZRBEN DD T, R—bDIE M4
. E;La — INSA—ZDEM-TFET S

E} L.ISER Legend

m

ki

----- % PLB_CODEC_CNTLR Slave
Add IP n 2

| T | T —— ed
|@ Project | #®  Applications #& P Cataloe View MPD ctem

|Gonsole Malke This IP Local
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BEIZEXETFADRTL

BRIZYINLEBEEAT S,

=PowerPCZ AN . VIMLEZ{T57x—X%1EBMNT 5,
DFY, MAARAARTLETERSES ! !
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BE(ZZR 5L RTL 88

BigFHDEBETERETLT-CodecH|fH

i DB

o NEBAL 2 R—DTx—XI(FT)T7ILDCodecF v

o JL—LhEET—2%HMH
o VYINSEML20bItDBFTE T —3FHERK

OFDM Technology Leader

o BEET—ARENSTVYL. IL—LERD#CodecFyvIAH A

59



COd eC ﬁ__///ﬁ@% OFDM Tech%ogy Leader

bit_count
slot_count

slot end
frame_end

frame counter Im_sync

slot count

—"b frame end  addr cmd_addr

— emd_data dout P odin
@“—"b m volume  data pom_left sdout —'—" 0 E%

m volume frame out ctrl I pc”; right | '_+ pdin_en - Im sdata out
slot_out_ctr parallel serial conv register

slot count |
P left out

( 2 } b sdin L‘*’ slot end
- ight_out
Im sdata in pdout ———J™ pdin nEnt.ol
—"'b‘ O E—'—"‘b seral_ end slot in ctrl

serial parallel canv

register

>

‘LeftF v RILERIghtFR o RILDBET—4
- & /2 20bit
ZD/NX[ZPowerPCEZ AN, VI MNLEZH S
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. INYIFPRAMZE, T—2%F X )L—SE 5 A%EES,
SEMEMIZITZT L

IJAXERATBRYIMLEARERET S,
ON/OFF##EdDY

. LCDICIEHEERTIT S

(VAR T4 E3ERET D)
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INYIT7PRAMZEL, T—3ZFRI)IL— 50 HATES
o CodecHl#HEIIEEZ1—FIPELTRYAD

e CodecFv I MDD T—4EL—krEPowerPC/ARDT—2L—FHA
BEHDT, TNERINT 5/\vT77RAMA KL E
Fl#kIZPowerPC—Codect/\wI77RAMA N E

e RAMZH®mAEZTTHADIVMA—THRE
(RAMA ~—T JLERL)

e §[EHIIPingPong/\vI77 THALEILLY
F71-. DMAIZ &5 T—RIRELHELL

o CORMITEIIMNSEFIITF—2ERAT B
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slot_in_ctl

left_out

right_out

57075

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

T—3 |

FELR

v v

i

v

/\w77RAM

OFDM Technology Leader

YA

Intr C

v

s

7—4%

FELZA

v v

il
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Codec
Fv7

codec_wrapper

codec_drv_top

codec_if

[ | BEFRTLEK
[ ] #R%RRTL
[ ] EDK&RRTL

BRAM

.

64
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e codec_ifMAM13>% (Codec — BRAM,PPC)

OFDM Technology Leader

Im_bit_clk
/]
left_ent //
From : H
Codec { right_ent |1 ] /]
left_data LYDO
right_data \\ R\DO
rx_en \ High[E]7E
| \
rx_wen \ \
To —L— ——
BRAM, { rx_addr LOO \* 01
PPC
rx_data L DO R DO
rx_intr
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-y . y

e codec_ifdA(13>% (PPC,BRAM — Codec)

Im_bit_clk |
[ omp.sts 7/« PPCAYERT B/ LR
From tx_en
BRAM, __
PPC < tx_wen Lowl[&]E
tx_addr 701"
50"
\ |tx_data TX R DO
TX L. DO
pcm_left TX L DO
To
Codec | pcm_right TX R DO

66



OFDM Technology Leader

;EE Lab4zx1THo TS

67



Ste D 2 OFDM Technology Leader

M RERATRVINLIBEEZERT S
o B|YAAHANIIRSTHAURI /A X 1ZERL.
TTDERERT—RIZHHMT S

o Ty aRAYFT/AXDONIOFFEHIYEZ LGNS LTS
o Ty aZHLTLSREIL/ 1 XOFF
o Ty 2% BL T BRIE/ 4 XON
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o SEIKNIRIAIFZEFIRALI-Y AV REERTERLET

n YO —— A (HLUR)
1 y(n)=a1-y(n-1)+a2-y(n-2)
Z-1 B
1
A FIEAME -
X)- Y1 Y0 = Don't care
a1 1 Y1 = sin(wTs)
Z-1 B3 Y2=0
1
4 ‘v | E
X Y2 al = 2cos(wTs)
aTZ a2 =-1
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o BIZIE. 12 HD B RBAS40H, 5> T 5 B A
8000HzDIZ &

TER:
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 floatTHEELI-ZHICKRAL. BETHET
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PowerPCA05 (BLE /) DI B ="

o BEE/NMRILTHHELHS

o HlZ (XshortE(16bit)ICEETHEL T, MNIRDLEZE
ECIZTHMN? (A—FHFIERT HE)

o +2~2MEHHERENIZTLL\D T, 16bitd14bitZ /NN RAIZT S

o HIIR—UDHUELZEIT HE.

a2 = -1 = 0xc000

al = 0x4000(1) x 1.8817615 = 16384 x 1.8817615
= 0x786f

al LBIFRIZCEZ T, Y1 = Ox1bae

7
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o EERMDVERTILENHD

y[0] = alxy[1] + a2xy[2].  //FE/PER

\ floatZ!

y[0] = ((int)al*xy[1] + (int)a2xy[2]) >> 14 //BEE/NER

N short®!

32bit(intfY)
< >
WAEE7516bit
____________ .>
INRBRLE 14bits Tk
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LCD/SRILIZLL T DIERERTT S
o BALTWRH AU /4 X 10D E S

Step3

o HAVFI /A4 X 1D EE(ONE =L OFF)

o TV ARL(YFEHLTLSREIE /14 XOFF
o TYaRAvFEBELTULVBREIE/4XON

Sli Wlal|v]el: | XIX|K
N el:|O|N

Sli Wlalvl]el: | XIX|K
N el:|O|F|F
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o EFR—KLEDLCDEY 21—/L
v 8% : LCM-S01602DTR x=ZHR—K(ML403)1—HH KLY
LCDarkO—S5 : S6A0069(SAMSUNG)
LCD/\RJL : 16XZF 217

e FPGALLCDED A — )L DIERE
FPGA

LCM-S01602DTR/M

AB10 DB[4]

PLB AC10 DB[5]

AE12 DBI[6]

AF12 DB[7]

AE13 LCD_EN

AC17 LCD_RS

AB17 LCD_RW

S6A00691%4bitE—K &8bitE—K%
YiR—b935H . EFR—F(ML403)TIE
4bitE—RZEFERT 5,

((R—F ETAE YLDV SN TULVELY)
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e S6A0069(LCDa> FO—S)( #il ]
s AEYRE—F
8E Y E—FTIX1EITDB[7:0]DEZFAHAFITOIN,
46y E—KFTIZDB[7:4]. DB[3:0]D2[E =4 T TEEAL,

+» 91HA1E
LCDIZMRAEANRBE,
VS — R ET—E2— 2SR,
(AL B [Z4E N E—RM8E YR E—RMZEIRT D)
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e S6A0069(LCDa> FO—S)( #il ]

o AVANSY 3V (H—VILEBE). LCORTRZVIT T 5%)
ARSI AV DEFEE T2 — B,

o XFDFET
FILITFRYMEDXFEHNIELUTOLSICEERTISESIENTHE,

LCD_Display(&lcd, “LCD Test”);
<LCD_DisplaylZa1—HE& D>

MFEDBEIE. PRAEX—O—FADTBANRE,
HlZ L 0EFRRLIE-LMES. 0x30%DB[7:0] CaxvkA—3I2
EZFAD,
FAX—a—KIIT—42 — S8,
¥S6A0069ND T —RL—HIIEZ7AX—a—FDEHEINLZLD T, thDa>rO0—50
T—R3— S BT 5 HHIZIX. ST7066U Sitronixtt)
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o EVrTHAY
AEYME—RZFESOTEYR 7 HAUIXLLTOEY ET B,

Bit7 BitG Bit5 Bitd Bit3 BitZ Bit1 Bit
— E RS rR/W | DB7[DB3] | DBs[DB2] | DB5[DB1] | DB4[DBO]
E=Read/Write Enable
‘“1’D . disble
‘0’ Ff. enable

RS=Register Select
‘1O, T—4
‘OCDEF. ARSI Ay

R/W=Read/Write
‘I'DEF. read operation
‘O’DEF. write operation

HMET—2— SR -8
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o RAZUT Fr—h
MEIE. 1R3>y T—E3DEZTAA T T—2—FEEHD
BAZ T Fro—PMZHE-TLIEELY,

RS
th1
RIW J/ VIL1
< tw > < Ll J
L alln tf
£ VIH1 E
E ;Z ViL1 r\: ;/Vlu
tr > € tsu2 » le th2
DBO-DB7 un Valid Data i
< te >

HMET—2—rESR
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