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Objectives

After completing this module, you will be able to:

Describe the basic PLB bus transactions

Differentiate between free- and evaluation-based IP delivered in
the EDK

Identify the requirements for integrating your Peripheral

List the steps involved in creating and importing peripherals using
Create/Import IP wizard

Identify the limitations of creating peripherals with the wizard
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Overview

Peripherals are connected to the microprocessor by using the data
and address buses

Xilinx has implemented the IBM CoreConnect bus architecture

Processor Local Bus (PLB) version 4.6 of the CoreConnect bus
architecture is designed for easy connection of on-chip peripheral
devices

Any custom peripheral that connects to the PLB bus must do the
following:
— Meet the principles of the PLB protocol

— Meet the requirements of the Platform Generator

* This allows you to take advantage of the simple automated flow that generates
system-level architecture
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Features

Platform Generator supports the following features of the PLB v4.6
for PLB peripherals:

— 32-bit address bus

— 32, 64, or 128-bit data width

— Selectable shared bus or point-to-point interconnect topology
* Point-to-point optimization available for one master, 1 slave configuration
* Point-to-point topology supports 0 cycle latency via arbitration removal

— Selectable address pipelining support (2 level only)

— Watchdog timer for address phase request timeout generation
— Dynamic master request priority based arbitration

— Vectored resets and address/qualifier registers
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Transactions

e PLB_Size communicates information about transaction data
width, type, and length, as shown below
— “00007: single data beat, PLB_BE indicates number of bytes
— “0001™.4-word cache line
— “0010™ 8-word cache line
— “0011": 16-word cache line
- “0100"-"0111” and “1110™-*1111": Reserved
— “1010”: Word burst transfer )
— “1011”: Double Word burst transfer Length of burst
— “1100": Quad Word burst transfer ~ specified by PLB_BE
— “1101”: Octal Word burst transfer

—
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Address and Data Phases

Example of a Read Transaction (refer to EDK docs for detailed signal descriptions)

Start of address
phase

Determines if
read(1) or write(0)

Termination of
address phase/
start of data phase

Termination of
read transaction

Ore s I‘zms ams ];Jszs ans 6s l 7ns IS&m ]‘
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Oydes 0 ! =32 | 3 1l 7 3 L | 7 | 5 1
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PLB_RNW / | ‘

PLB BHO7]

PLB_Si2(03) .
PLB_UABIS[0:31) [
PLB ABS(031] [

S| vait

SI MBusy

4 words being

read

Sl AddrAck

Sl rdDAs063)

SI_rcwrdaidirio 3]

SI_rdDAK

| SI_rdCanp

Address Phase

Data Phase
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Point-to-Point Bus Topology

For configurations with single master and single slave (results in reduced address phase)

]On§ |20psI - j40ps] . |60ps‘ [ 180psi
Cycles 0 1 2 3 4 1 5 6 7 | 8
SPLB_CIk l I | ! 1 | | I
PLB_PAValid / :
PLB_RNW =

PLB_BE[0:7] \\\\\\\\\\\\\\\\\\\\\ E Latency reduced due to elimination
PLB Size(0.3) I - of arbitration and address decode
PLB_ABus[0:31] Il \M\ Ncoo00na) NI logic, as well as the interface register:
S| wait between master and slave
SI_MBusy f
Sl_AddrAck /
SI_rdDBus[0:63] RDO
S|_rdDAck
S|_rdComp /
Addr
Phase Data Phase
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Connecting Devices to the PLB
PLBv46 IPIF templates provided for connecting custom peripherals
* There are four PLBv46 IPIF modules available
— Slave Single
— Slave Burst
— Master Single
— Master Burst

 Automatically generated by create/import
peripheral wizard (will cover this later)
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Slave Single

Main target use is for register access in the user IP design

A PLBV46 SLAVE SINGLE
1 SPLB_Clk
SPLB_CIk = IPIC IP Status Reply
PLE — - - Rd/Wr Qualifiers
PLB Request ) CS Bus _
and Qualifiers -
[ Slave . He:ad CE Bus | UserIP
Attachment 4 W.“te CEBus | Design
Slave Reply . Write Data Bus |
Write CEBus
; - y Read Data Bus

UG423_1_3 082007

* Supports 32-bit address and 32-bit data bus
* Only single Read and Write data transfers are supported
- No burst transfers
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Slave Burst

Main target use is for higher throughput slaves such as memory controllers and bridges

A PLBV46 SLAVE BURST
) SPLB_Clk - IPIC s -
SPLB_Clk Address IP Status Reply |
PLB — - Counter - Rd/Wr Qualifiers
PLB Request and , _ CSBus
and Qualifiers BE 7 &
i Generation , ReadCEBus | j..rp
Address "W ]
Decode | . Write CEBus | Design
Slave Reply : , : . Write Data Bus
' Bufter | | Write CEBus __|
| (FIFO) | Read Data Bus
Y | ] ’

* Supports 32-bit address bus and 32-bit, 64-bit, or 128-bit data bus
* Single Read and Write data transfers, fixed length burst transfers (up to 16 data beats),
and cacheline transfers are supported
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Master Single

Main target use is for register access in the user IP design

A PLBV46 MASTER SINGLE
MPLB_Clk
=
MPLB_Rst -
PLB PLB Request
and Qualifiers IPIC
= Rd/Wr Request
< Slave Reply - and Qualifiers
Master Write Data Read Status Reply
(32/64/128 bits) | |6 wigth i Write Data (32 bits) %gejg']g
PLB Read Data Ad:fc‘,er -] Controller Read Data (32 bits) __
(32/64/128 bits) | | gy2cfing |
Logic
Y

G433 _1_7_082007

* Supports 32-bit address and 32-bit data bus
* Only single Read and Write data transfers are supported
- No burst transfers
» Uses reduced LocalLink interface to connect to user IP design
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Master Burst

Main target use is for high performance, high data throughput master devices

PLBV46 MASTER BURST
MPLB_Clk
— ! =
MPLB_Rst
PLB Master Request
and Qualifiers IPIC
= _ Rd/Wr Request ——
PLB Reply 2 I and Qualifiers
~ -E.g - ° ~
Master Write Data vz | | € Status Reply _ | _
(32/64/128 bits) o ig "1 8 2
TG = -
PLBRead Data| |55 |23 2 |« Write Write LocalLink |8
(32/64/128 bits) To| oc = LocalLink{-= o
= <E|e - T Backend 5
e E
Y »| o= T .
>218% o Write Read LocalLink
28 3 @ »L_ocallLink -
Backend I

UG433 1_8_082407

* Supports 32-bit address bus and 32-bit, 64-bit, or 128-bit data bus
* Single Read and Write data transfers and fixed length burst transfers (up to 16 data
beats) can be initiated to slaves of the same or different sizes
« With Master Burst, the User IP reads and writes from the PLB Master via the Xilinx
LocalLink Interface Protocol
& XILINX
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Peripheral Storage

User peripherals can be located in the project directory or a peripheral repository

Platform Generator searches
the following directories for IP:

— pcores directory (located in the
project directory)

Project Directory

v

pcores

v

<ip_name>

MyProcessorlPLib

—

pcores

v

<ip_name>

— MyProcessorlPLib directory [

(user defined)

simmodels

* Repository Directory
listed using
Project —
Project Options —
Device and
Repository tab

—  $XILINX_EDK/EDK/hw/XilinxProcessorlPLib/pcores (UNIX)
—  %XILINX_EDK%\EDK\hw\XilinxProcessorlPLib\pcores (PC)

© 2007 Xilinx, Inc. All Rights Reserved
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v
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Library Generation (s

EDK SW
Libraries

XPS Peripheral Device Files

IP Library or User Repository

Drivers,
MPD, PAQO

PCore
HDL

Embedded Software
Development

Application
Source
.C, .h, s

Compiler (GCC)

Linker (GCC)

System and Svstem brmm
Wrapper VHD -
1
ISE
Synthesis (XST)| Tools

Testbench
Stimulus

C EDKLib C XLib
Hardware [ compEDKLib | [ CompxLib_|
Platform Generation
ISE Models
«——
g SimGen
N <

Behavioral
VHD Model

NGDBuild

s

v

A A

SimGen

Structural
VHD Model

BitInit

system_bd.bmm

s

download.bit
iIMPACT

download.cmd
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XPS Peripheral Device Files

» Microprocessor Peripheral Definition (MPD)

— Provides default parameters and options for peripheral device
in XPS

 Peripheral Analysis Order (PAO)

— Contains the list of HDL files that are needed for synthesis and
defines the analyze order for compilation

 Black-Box Definition (BBD)

— Manages the file locations of optimized hardware netlists for
the black-box sections of your peripheral design
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MPD File

Peripheral Options

la
17
15
19
20
21
22
23
24
25
26

a7
s

BEGIN ®p= gpio

## Peripheral Options

CPTICN
CPTICN
CPTICN
CPTICN
CPTICN
CPTICN
CPTICN
CPTICN
CPTICN

IPTYPE = PERIFHERALL

INP NETLIST = TRUE

HDL = VHDL

LAST UPDATED = 9.2

U3AGE LEVEL = BASE U3IER

DE3C = EPS General Purpose IO

LCNG DE3C = General Purpose Input/Output (GPID) core for the PLEV4S bus.
IP GROUP = General Purpose IO:MICROBLAZE:PPC

ARCH 3UPPORT MAP = (spartan3=PREFERRED, wirtexdlx=PREFERRED, wvirtexdsx=FPREFERRED, w

* Select various options
- HDL Language
- Supported device architectures
- Supported processors
- Provide description
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Specify possible bus interfaces

MPD File

Bus Interfaces and Parameters

entity xps_gpio is

S A N = N W N R =Y ==

generic

32 EU3 INTERFACE BUI = 3PLE,

BUS_STD =

PLEV46, BUS_TYP% (

Over-rides HDL generics

33

34 #f#f Generics for VHDL or Parameters for Verilog

C_BASEADDR

35 PLRAMETEER

C_HIGHADDR

: std_logic_vector(0 to 31) := X"FFFFFFFF",;

C_BASEADDE = Oxffffffff, |DT = C_we

3G PARAMETER C HIGHADDR = 0Ox00000000, JDT Std:lugic_ve
37 PALARAMETER C 3PLE AWIDTH = 32, DT = INTEGER, EUS = =P
38 PALARAMETER C 3PLE DWIDTH = 32, DT = INTEGER, EUS = &P
39 PARAMETER C 3PLE PZP = 0O, DT = INTEGER, BUS = EPLE
40 PARAMETER C 3PLE MID WIDTH = 1, DT = INTEGER, BUS =
41 PARAMETER C 3PLE NUM MASTERS = 1, DT = INTEGER, EBU3
4z PARAMETER C 3PLE MATIVE DWIDTH = 3z, DT = INTEGEER, E
43 PARAMETER C 3PLE 3UPPORT BURSTS = 0, DT = INTEGEER, E
44 PARAMETER C FAMILY = wirtex5, DT = 3TRING

45 PARAMETER C GPIO WIDTH = 32, DT = INTEGER, RANGE = |
46 PARAMETER C ALL INPUTS = 0, DT = INTEGER, RANGE = (0O
47 PARLMETER C INTERRUPT PREZENT = 0, DT = INTEGER, RAN
45 PARLMETER C IZ BIDIR = 1, DT = INTEGER, RAWGE = (0,1
49 PARAMETER C_ DOUT DEFAULT = 0Ox00000000, DT = std logi
50 PARAMETER C TRI DEFAULT = OxXffffffff, DT = std logic
31 PALARAMETER C I3 DUAL = 0, DT = INTEGEER, RANGE = (0O,1]
52 PARLMETER C ALL TWPUTS Z = 0O, DT = INTEGER, RANGE =
33 PARLMETER C_ I3 BIDIR & = 1, DT = INTEGER, RLNGE = (0O
54 PARAMETER C DOUT DEFAULT 2 = 0Ox00000000, DT = =std lo
55 PARAMETER C TRI DEFAULT Z = OxXffffffff, DT = =std log

[l

: std_logic_vector(0 to 31) := X"00000000",;

C_SPLB_AWIDTH :integer range 32t0 36  := 32;
C_SPLB_DWIDTH »integer range 32 t0 128 :=32;
C_SPLB_P2P rintegerrange Oto 1 :=0;
C_SPLB_MID_WIDTH :integerrange 1to4 :=1;

C_SPLB_NUM_MASTERS :integerrange 1t016 :=1;

C_SPLB_NATIVE_DWIDTH : integer range 32 to 128 :=32;
C_SPLB_SUPPORT_BURSTS: integerrange 0to 1 :=0;
C_FAMILY : string := "virtex5";
C_GPIO_WIDTH - integer :=32;

C_ALL_INPUTS :integerrange0to 1 :=0;
C_INTERRUPT_PRESENT :integerrangeOto1 :=0;
C_IS_BIDIR rintegerrange Oto 1 :=1;
C_DOUT_DEFAULT  :std_logic_vector := X"0000_0000"
C_TRI_DEFAULT : std_logic_vector .= X"FFFF_FFFF";
C_IS_DUAL rintegerrange Oto 1 :=0;
C_ALL_INPUTS_2  :integerrangeOto1 :=0;
C_IS_BIDIR_2 cintegerrange Oto 1 :=1;
C_DOUT_DEFAULT_2 : std_logic_vector := X"0000_0000";
C_TRI_DEFAULT_2 :std_logic_vector := X"FFFF_FFFF"
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23
94
95
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95
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MPD File

Lists peripheral signal ports that are accessible in XPS

© 2007 Xilinx, Inc. All Rights Reserved

ﬂORT 51 wrBTe Bus Signals . DY = O, EUS = SPLE
PORT 51 rdDBus = 51 _rdDBus, DIR 5\ O, VEC = [0:(C_SPLE DWIDTH-1)], BUS = SPLE
PORT S1_rdididdr = S1 rdWdiddr, DR = O, VEC = [0:3], EUS = SPLE
PORT S1 rdDAck = S1 rdDAck, DIR =| O, BUS = SPLE
PORT S1 rdComp = S1 rdComp, DIR =| O, BUS = SPLE
PORT S1 rdBTerm = S1 rdBTerm, DIR| = O, BUS = SPLE
PORT S1 MBusy = S1 MEusy, DIR = VEC = [0:(C_SPLE NUM MASTERS-1)], BUS = SPLE
PORT S1 MirErr = S1 MurErr, DIR = O, VEC = [0:(C_SPLE NUM MASTERS-1)], BUS = SPLE
PORT S1 MRAErr = S1 MRdErr, DIR =| O, VEC = [0:(C_SPLE NUM MASTERS-1)], BUS = SPLE
PORT 51 MIRQ = 51 MIRQ, DIR = EC = [0:(C_SPLE NUM MASTERS-1)], EUS = SPLE
ORT IP2INTC Irpt = "", DIR = SIGIS = INTERRUPT, SENSITIVITY = LEVEL HIGH,
PORT GPIO IO = "", DIR = IO, VEC\= [0:(C_GPIO WIDTH-1)], THREE STATE = TRUE, TRI I
PORT GPIO IO I = ™", DIR = I, WEQ = [0:(C_GPIO WIDTH-1)]
PORT GPIO IQ O = "f—&=In— wmal —[0: (C_GPIO WIDTH-1)]
PORT GPIO_I0 T = ""| \Jser datg and |[0: (€_SPI0O_WIDTH-1)]
PORT GPIO in = "™, _ :(C GPIO WIDTH-1)], PERMIT = EASE USER, DESC =
PORT GPIO d out = " control S|gnals [0:({C GPIO WIDTH-1)], PERMIT = BASE USER, DESC
PORT GPIO t out = "—prm—o—vm— [0: (C_GPIO WIDTH-1)], PERMIT = BASE USER, DESC
\_FORT GPIOZ_I0 = "", DIR = IO, q59r= [0:{C_GPIO WIDTH-1)], THREE STATE = TRUE, TRI I

INTERRUPT PR
GPIO

'GPIOL

'GPT
'GPI
GPIO
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PAQO File

Contains a list of HDL files required for synthesis, and defines the analyze order for compilation

R bR R R R R R R B R E R s p s s s s R s e

##f Filename: C:/xup/enbedded/ laba/ lab3/peores/led ip vi 00 a/data/led ip vi_1 0.pao

##f Description: Peripheral Analysis Order

## Date: Mon Dec 10 1e:d46:46 2007 (by Create and Import Peripheral Wizard)

SRR b i

lib proc comeon vZ 00 & proc comwon pkg vhdl Ordel' Of depen dency
lib proc comwon v2 00 & ipif pky vhdl

lib proe cowwon vZ 00 & or muxey vhdl #

lib proc comwon v2 00 & or gatellB vhdl

lib proc common v2 00 & family support vhdl

lib proe common w2 00 a pselect f whdl

lib proc common vi 00 a counter I vhdl

lib plbvds slave single vl U0 a plb address decoder vhdl
1ib plbvit slave single vl 00 a plb slave attachment vhdl
lih plbv4e slave single v1 00 a plbv4d slave single vhdl
# add ueser source files in the order of dependency below

lib led ip vl 00 & user logic vhdl <— Update this section
lib led ip w1l 00 & led ip vhdl
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BBD File

Manages file locations of optimized hardware netlists for black-box sections of the peripheral design

e The NGC netlists are copied into the project/implementation directory

— The MPD file should have OPTI ON STYLE = M X for the tools to copy the
files
» Example of a single file without options:
— FILES
— Blackbox.ngc

o Example of multiple file selections without options:
— FILES
— blackbox1.ngc, blackbox2.ngc, blackbox3.edn

S_XILINX
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Example of a BBD File

with multiple file selections

C_FAMILY C_RPM | C_FPU_TYPE |FILES

virtex2 true full opb_fpu_full.edf

virtex2 true lite opb_fpu_lite.edf

virtex2p true full opb_fpu_full.edf

virtex2p true lite opb_fpu_lite.edf

virtex false full opb_fpu_full_noram32x1d.edf,
ram32x1ds.edf

virtex false lite opb_fpu_lite_noram32x1d.edf,
ram32x1ds.edf

© 2007 Xilinx, Inc. All Rights Reserved
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File Usage

e Three ways to integrate your own IP into XPS:

— As a black box

* Synthesized with XST or a third-party synthesis tool
* Requires MPD and BBD files

— MPD file should have OPTI ON STYLE = M X

— As a source
* Synthesized with the rest of the processor system
« Uses XST
* Requires MPD and PAO files
— Mix
* Uses netlist and source files

* Requires MPD, PAO, and BBD files
— MPD file should have OPTI ON STYLE = M X

S_XILINX
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IP Cores

See IP Catalog or Xilinx web for Complete Listing of free and evaluation IP Cores

Xilinx has created a wide variety of IP cores:
— Bus infrastructure cores
* Busses: PLB, OPB
* Bridges: PLB20OPB , OPB2PLB
— Communication: High-Speed
* 10/100 Ethernet MAC, CAN controller, HDLC Interface, Flexray, MOST, USB2
— Communication: Low-Speed
* Serial Peripheral Interface, |IC Interface, UART 16550, UART lite
— DMA and Counter
* Fixed interval timer, watchdog timer, central DMA controller
— Memory Controllers for

* Block RAM, DDR/DDR2/SDRAM (multi-port available), SRAM/Flash (multi-port available),
Compact Flash

— General Purpose 1/0
* General Purpose I/0 (GPIO)

— Interprocessor Communication
* Mailbox, MUTEX

S_XILINX
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IP Core Information

Data sheet provided for each core (right-click on core in IP catalog to access)

* The size of each core is available in the data sheet

e For example, the opb_ethernetlite_v1_01_b data sheet contains

the following table:

Table 6: Ethernet Lite MAC Performance and Resource Utilization for Virtex-4
(XCAVLX40-10-££1148)
Parameter Device Resources s
C_DUPLEX C—HP%E g«.lra_ C—Tﬁaﬁgﬁ— Slices S”EEEQ‘" BRAMS | LUTs |(MHz)
1 ] ] 367 308 2 28 113
1 0 1 471 310 3 606 115
1 1 0 449 310 3 563 110
1 1 i 439 312 4 610 107
4] 1 1 511 371 4 789 107
20 XILINX
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Processor System Size

° The Processor |P Ca|CU|atOI' Step 1: Selectthe Processor IP core you plan to use in yvour

processar system. Some cores offer min and maxwvalues hased
on no options selected for core ar all options selected for core,

|S an On“ne t00| that helps respectively. Some cores also offer the ability to select multiple instances

afthe core.
you eaSIly eStlmate the Step 2: Atthe bottorm of the tool, click an "Calculate Total Logic
. Cell Count' to determine the approximate number of LTS in
processor IP Core SIZG usage your processor system and the target Virtex-1l Pro FPGA,

W‘E%' PowerPC"

o www.xilinx.com/ipcenter/

[ v | [ max |
processor—centrallppCIplcalc' MicroBlaze Soft Processor )
htm Maone o
Infrastructure IP Cores
QP8 Arhiter & Bus Structure, 2mMx 25 O omiied O mia
PY Try It Out' OPB Arhiter & Bus Structure, 40 x 45 i O e
JFB Arbiter & Bus Structure, 8kl x 85 O iN O e
MNone [ &

S_XILINX
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Create and Import Peripheral
Wizard

The wizard helps you create your own peripheral and then import
it into your design

The wizard generates the necessary core description files into the
user-selected directory

You can start the wizard after creating a new project or opening an
existing project in XPS

The user peripheral can be imported directly through the wizard by
skipping the creation option

— Ensure that the peripheral complies with Xilinx implementation of the IBM
CoreConnect bus architecture standard

S_XILINX
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Starting the IP Wizard

-« Create and Import Peripheral Wizard - Welcome

Welcome to the Create and Import Peripheral

Wizard
'."- "-.:" .i"“
Iy i ‘-‘T
. sresbho Thiz wizard will help pou create and import a uzer peripheral for uzein processzor systems developed uzsing the
2 sommm |
Xilinx Embedded

Processing Solutions

$7 XILINX

The Create and Import Peripheral Wizard can be started after creating a project and using
Hardware — Create or Import Peripheral ... or opening an existing project or using Start —

Programs — Xilinx ISE Design Suite 10.1 — EDK — Accessories — Create and
Import Peripheral Wizard

S_XILINX
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Select the Flow and Directory

Select Create Peripheral flow

Select the target directory -
project directory or user repository

v Create Fer
Peripheral Flow

Indicate if you want bo create a new perpheral or import an existing peripheral. Repository or Project

[ndizate where you want to gtore the new peripheral.

This tool will help you create templates for a new EDE. compliant peripheral, or help pou import an existing
interface files and directary structures required by EDE will be generated.

A new penpheral can be stored in an EDE, repository, or in an =PS project. “When stored in ¢

Select flaw projects.

(¥) Create templates for a new peripheral

() Import existing peripheral
Create Tsmplms % (3 Toan ECK uger repositary [Any directorn outzside of your EDFK installation path)

Flaw description )
This tool will create HDL templates that have t R pository:

need to implement the body of the peripheral.
ﬂnl lement/V Jﬁl?
Opti .
pens (%) Taoan#PS project
l [] Load an existing .cip settings file [saved
e Project: C:heuphembeddedlabshlab3
Import to XPS

The project directory assigned as the target directory will allow the peripheral
to be available to the project without importing it. User repository will allow
multiple projects to access the same peripheral by importing it in a project

S_XILINX
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Selecting a Peripheral
Name and Bus

Provide the peripheral name Select the bus to which the
and version peripheral will attach

w Creater oiono:

~ Create Peripn

Mame and Yersion

Bus Interface

Indicate the name and version of your peripheral. Indicate the buz interface supported by your peripheral.

Enter the name of the peripheral [upper case characters are not allowed). This name will be use . o .
T o which buz will thiz peripheral be attached?

Marne: Iu:u:l_id _

(%) i Proceszar Local Bus [PLB w4.B):
Werzion: 1.00.a :
M ajor revizion: Minor revigion: Hardware/Software compatibility resizion: O Fast Simplex Link [F5L)
1 = on = a L
Description: ATTEMTION

Refer to the following documents ba get a better understanding of how uzer pel
interconnect and OPB/PLE +3.4 interconnect] and the FSL interface.

HOTE - Select the buz interface above and the cormesponding link[z] will appe.

Maral annect Snecificabinn

S_XILINX
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Selecting Various
Functionalities

Select the functionality Configure the Slave Interface

‘s Create Peripheral - IPIF {IP Interface} Services

IPIF [IP Interface) Services -
Indicate the IPIF services required by your peripheral '.\\/:?

Slave Interface

Configure the zlave interface of your peripheral

*Your peripheral will be connected to the PLE [v4.E] interconhect through coresponding PLE IP Interface [IPIF] modules, which provide vou with a quick way to
implement the interface between the PLE interconnect and the user logic. Besides the standard functions like address decading provided by the slave IPIF module,
the wizard tool also offers other commonly used services and configurations to simplify the implementation of the design.

Slave zervice and configuration

e o e : The IPIF zlave libram provides a quick way ta implement a zlave interface
Processor Local Bus (version 4.6) ypically required by most penpherals for operations like logic contral, status

report, data bulfering, multple memory/address space access, and etc. decoding ower various ranges as configured by the user and implements tk
(R el inlaeee il s bprehided; [IP InterConnect . interface between user logic and IPIF].
[] Software reset Uszer logic software register Clave I:IEffI:ITI'I'IEIr'ICE
[] ReadAwrite FIFD [ User logic memory space i . .
s it kit s basa e Slave peripherals support single beat readAwnite data transfers by defaul
have the burst kransfer support turned on - this feature provides higher d
m 1 4 H Master service and configuration pratacal far PLE Fiked Length Burst operations.
% g ,—'u‘ 1'§' Tupically required by comples peripheralz like Ethemnet and PCI far q 8
T s commanding data transfers between regions [FLE master interface will be i
E o i g included if master service selected). D H BurSt and CaChE lmE SUI:II:ID”::
B =
£ F [] User logic master Dat idth
aka wi
The native bit width of the interal data bus may be less than or equal ko

and can be 32, B4, ar 128-bit for glaves supporting burst]. To conzerve |
zhgtem that may interact with your peripheral.

<Back || Net> | [ Cancel M ative data width: | 532 bit
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Select Software Registers

Configure the SW
accessible registers

User logic software registers may take full advantage of the slave IPIF

address-decoding service to generate CE decodes for all of the individual register of
4..8 WZIP_RdReq e 0 interest. The diagram on the left shows the simplest zet of IPIC zlave signals to
BLsZIP_wirReq = readwrite the registers.
EusZIP_RACE Reg L
Reg 2 Mumber of software accessible registers: |1 %= [1to 4096)
Buw2lP Daa Regd
PZBus_Data FEgm
IP2Bus_Rdnd<
IP2Bus_\n\|'r.°ck
IP2Bus_Err0r
User Logic
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Select IPIF Signals

Select the IPIF signals
available to the user logic

IP Interconnect [IFIC)
Select the interface between the logic to be implerented in pour peripheral and the [PIF.

Your peripheral will be connected to the PLE [w4.6] interconnect through suitable IPIF master/slave modu
interfaces to the IPIF modulefz] and other sub-blocks through a zet of signals called the P interconnect (11
prezent, zome are pre-zelected bazed on the IPIF services you required. and pou can choose other optior

heeds.
Mate: all IPIC parts are active high.
Bus2IP_Clk
Peripheral BuzZlP_Reset
Bug2IP_addr
PLE wi.6 Bus2IP_CS
Slave Bus2IP_RMwW

BuzZlP_Data
Bug2IP_BE
Buz2IP_RdCE
Buz2IP_WwiiCE
|P2Buz_Data
|IP2Bus_ Rdack
IP2Bus widck
|P2Bus_Emor

=
A
J
=
o
=

IPIC for others

o
]
2
5
u
&

HENREHREEOOORE

User Logic
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Select Optional Bus
Functional Model

% Create Peripheral -

[OPTIOMNAL] Peripheral Simulation Support
Generate optional files for simulation uzing Bus Functional Models [BFk).

Optional Bus Functional Model

Simulation Template

E

The EDFK providez a BFM zimulation platform to help you zsimulate vour peripheral. [ndicate if pouw want thig tool to generate the approp
HOL and Buz Functional Language [BFL] stimuluz file for the target bus.

=ale

""" il {Generate BFM zimulation platform for ModelSim-SE or ModelSim-PE

Thiz feature requires that you have accepted the azsociated IBM licenze

OFB Device (slave) +——+ fuid agreement and installed the BFM toalkit. The link. Below shows how:

symich

myip_th
Arcitrary
WHOL
code to
shmiiate
L (W0

BFh Toolkit Inztallation Instructions

© 2007 Xilinx, Inc. All Rights Reserved
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Select Optional
Implementations Support

10

Optional Implementation Tools Support

‘5w Create Peripheral - (OPTIONAL) Peripheral Implementation Support

* You can select to
generate HDL in Verilog

Upon completion, this tool will create synthesizable HDL files that implement the IPIF services you requested. & stub 'user_logic’ module will be created. ou will
i O u Ca n Se e C O need o complete the implementation of this module using standard HOL design flows. The tool will alzo generate EDK. interface files [mpd/paa) for the

synthesizable templates, so that you can haok up the generated peripheral to a processor system.

generate project file so R——

Should the peripheral interface [portz/parameters) o file list change. you will need to regenerate the EDK
interface files using the import functionality of this tool.

you can synthesize erormy | Do,
using XST and use ISE L
implementation tools -

* You can select to
generate software

drivers

[OPTIDMHAL]) Peripheral Implementation Support
Generate optional files for hardware/software implementation ',\\/’)2

< Back ] [ Mext > l [ Cancel ]
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Generate Peripheral Template

Create P25

NOTE: & cip zettings file will be created under your peripheral's ''devl” folder. It can be loaded in a future wizard
sE33i0n to regenerate your peripheral.

Click Finish to generate your peripheral.

Congratulations!

‘wihen you click Finish, HOL files representing your peripheral will be generated. You will have to implement the
functionality of your peripheral in the stub ‘uzer_logic' template file.

IMPORTAMNT: If you make any interface changes to the generated peripheral [including peripheral name.

wersion, ports and parameters], or any file changes [add or remove files), you will need to regenerate the EDK
interface files by using this tool in the Import mode.

Thank you for using Create and Import Peripheral Wizard! DPlease find your |
peripheral hardware templates under C: |

Sruphembedded labsh lab3/poores,/led ip wl 00 a and peripheral software

templates under C:'xuphembedded)labsilab3/drivers/led_ip wl_00_a
respectively.

Peripheral Summary:

top name : led ip

warsion : l.00.a

type : PLE (wd4.6) slawve
features

: slawe attachment

“
B

|

I )

[ < Back H Finish ] [ Cancel ]

Since the project directory was assigned as the target directory the peripheral
will appear in the IP Catalog under Project Local pcores folder

© 2007 Xilinx, Inc. All Rights Reserved
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Importing a Peripheral

Select Import Peripheral flow

Create and Import Peripheral Wizard - Peripheral Flow

Peripheral Flow
Indicate if you want to create a new peripheral ar impart an existing peripheral.

Thiz tool will help you create templates for a new EDK compliant peripheral, or help you import an existing peripheral into an #<P5 project or EDK repositary.
The interface files and directory structures required by EDE. will be generated.

Select flov

() Create templates for 3 new peripheral

() Import existing peripheral

Flaw description

This toal will help pou impart & fully implemented peripheral inta an 3PS project or EDK repasitary.
Such peripherals need to have ports and parameters that conform to the conventions required by
EDE.

[

¢ Back ][ Hest > } [ Cancel

i

Identify the Project Directory
or Repository

“w Import Peripheral - Repository or Project

Repository or Project
Indicate where you wart to store the new peripheral

A new peripheral can be stored in an EDE repositary, or it an #PS project, When stored in an EDE repository, the peripheral can be accessed by multiple:
#PS piojects.

() To an EDK user repositony [Any directony outside of your EDK installation path)

Blepository | _' Browze:
(%) Taan#PS project
Projgct:  [CARUPMatkets\Embedded W orkshopscouses\waZE mbedded\sp3ekittsldes\HW._desi || Browse.
Peripheral will be placed under.
C:h L vwWorkshopshoourses\v92E mbedded\sp3ekithelides\HW design EDK\pcores
T e

« This step is not needed if the peripheral was created in the current project directory
* Use this step to import peripherals (make a local copy) created in a shared environment

S_XILINX
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Custom IP Name and Source

Enter the top entity name and version name Select HDL Source files

« Import Peripheral - Name and Version

« |mport Peripheral - Source File Types

Mame and Yersion Source File Types
Indicate the name of your peripheral and if using the EDE. peripheral version naming sche Indicate the types af files that make up your peripheral.
Enter narne of the top WHDL entity ar Yerilag module of vour peripheral. Indicate the types of files that make up pour peripheral.
Mame: |lcd_ip e

THOL zource files [ vhd, *vhdl, *v, % vh)i

‘Use versior:: 1.00.a [] Metlist files [* edn, *.edf. *.ngs, *.ngal
b gjor revision: b jnor revision: Hardware/S oftware compatibility revision: [] Dacumentation files [*.pdf, *.doc, " txt)
1 [ aa [ a =

* The name of the peripheral must match the < Source file types can be a combination of HDL
top-level entity name or module name sources, netlists, and documentation files
* The user version name is optional * The top-level HDL must conform to the
CoreConnect bus architecture standard

S_XILINX
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Custom IP HDL and Location

Select language and browse to source

Import Pen,.

.
HDL Source Files fl Ies
Indicate how this tool
HOL language used to implement your peripheral: | WHDL w
[[] Use data [ mpd] collected during a previous invocation of this toal
Browse.. |

wvhdl
whdl
How to locate your HDL zource files and dependent fibrany files whdl
() Use an®ST project file (*pri] whdl
Thig tool will input the HOL file-set-and the logical ibranes they are compiled into franthe appropnate lines irnthe project file. V:::

Wi
Browse.. .vhdl
whdl
whdl
whdl
() Use existing Peripheral Analysis Order file [*.pan) whdl
vhdl

Browse,, t

| v
|vhdi
| vl
(%) Browze to your HOL source and dependent libran files [7 vhd, * vhd], v, * wh] in nest step: V:::

W
]

[

e ) e ] (o]

 The HDL language can be VHDL, Verilog, or mixed

» Source files can already be in a project
» Source files can be browsed

Indicate the HDL analyze order and the logical libraries your HOL files are compiled inta.

Use the buttons on the right to add and remove files, indicate logical ibraries and set the HDL analyze order, Mew sub-HDL libraries will alzo be impaorted.

'.Language Logical Library

proc_common_vZ 00_a
proc_common_vZ_00_a
proc_common_v2_00_a
proc_common_v2_00_a
proc_common_v2 00_a
proc_common_vZ2_00_a
proc_common_vZ 00_a
proc_common_vZ_00_a
proc_common_v2_00_a
proc_common_v2_00_a
proc_common_vZ_00_a
proc_common_vZ2_00_a
proc_common_vZ2 00_a
_v-Eplbv4573\ava,single,v1J
w ;plbv#’Er_is\ava_smgler_;r'\_U
W éplbwiﬁ_s\ava_single_ﬂ_D
v.'lcd_|p_v1_DD“_‘; S

v led_ip_v1_00_a

« Select the i

Select HDL source files and libraries

©

HDL Source File Path

e
| E Add Files...
Add Library...

C: il EDE 32V hiwhilineProcessorl PLibhpooreshproc_common_v2_00_avhdlvwhdlhyps
C:hdiling\E DK 2% hwhodilinsProcessorl PLibpooreshproc_common_vZ_00_ashdlvwhdihor
il ED K92\ hwilinsProcessarl PLIbSpooreshproc_common_v2_00_ashdlvwhdlar
CAilinghED K925 hwilinsProcessoanl PLibSpeoreshproc_common_vZ_00_ashdlvwhdid,
C: il E DE 32V hiwh¥ilinsProcessal PLibYpooreshproe.common_v2_00_avhdlvwhdlhipi
C: Ml E DK 32V hiwiilinsProcessoil PLibYpooreshproc_common_vZ_00_athdlvwhdhipi
C: il EDE 32V hiwhilineProcessorl PLibSpooreshproc_common_v2_00_avhdlvwhdlfey
C:hdiling\E DK 2% hwhodilinsProcessorl PLibpooreshproc_common_vZ2_00_ashdlvwhd il
CAilingAED K925 hwhilinsProcessanl PLIbSpooreshproc. common_v2_00a\hdlswhdlac
C:diling\E DK 924w ilinsProcessarl PLibYpooreshproc_common_v2_00_athdlvwhdhee
C: i\ E DES2VhiwhiilinsProcessoil PLibhpooreshproc.common_v2_00_athdlvwhdhee
C: il E DK 32V hwhxilineProcessorl PLibhpooreshproc_common_vZ_00_avhdlvwhdhee
C:'ling\EDES2VhwhodilinsProcessorl PLibYpooreshproccommon_v2_00_ashdlvwhdihfa
v CAilingAED K32\ hwhilinsProceszal PLIb pooreshplbv4b_slave single w1 00 athdlw
¢ CAilingED RS2\ b ilinsProcessorl PLIbSpooreshplbw46_slave. single_v1_00_ashdlw
v C: il E DK 924w ilinsProcessarl PLibYpooreshplbvdB_slave_single_v1_00_a\hdlw
v | CARUPMarketshE mbedded\workshops.cowrses\v32E mbeddedsp3ekitisolutions\lat

vC WUPWMarketshE mbedded\workshope.cowrses\w32E mbedded\sp3ekitssoltions\lat |

Fiemaove
Move Up

o Diown

ibraries and source files in

order of dependency, from lowest to

highest

© 2007 Xilinx, Inc. All Rights Reserved
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Bus Interface

Verify bus port connections

“ Import Peripheral - Bus Int

Bus Interfaces SPLB : Port
Identify the: bus interfaces supported by vour peripheral. r:_\\/": Drefine the SPLE bus interface port(s) for this peripheral
A bug interface is a group of related interface ports distinguished by a bus standard [i.e. PLBw4E, DCR, or FSL). Select the bus interface(s] supported by you The SPLB bus interface is de_fined by a predefine;l Si?t U_f ports ahd parameters. If your peripheral follows the standard naming conventions, thiz
peripheral or indicate if there iz na applicable bus interface. automatically done the selections for you. Otherwize indicate the ports that comespond to the bus connectors.
Select bus interface(s) Buz Interface Port(z]: SPLE
Frocessor Local Bus [version 4.6] interface Fast Simplex Link bus interface SPLB Bus Connector | Your Port ~|  ATTENTION
[[] PLEV4E Master [MPLE) [] FSL Master [MF5L) SPLE_Clk SPLE_Clk The 'wizard has successfully extr:
Generate burst interface ports for SPLE by applyi
[] F5L Slave (SFSL) SPLB_Rst SPLB_Rst raming convention,
PLB_abort FLE_abort
PLB_ABus FLE_ABus
Device Control Fegister bus interface PLB_UABus PLE_UABus
[] DCR Slave [SDCR) PLB_BE PLE_EBE
PLB_buslock FLE_busLock
PLB_lockErmnr FLE_lockEm
PLB_masterlD FLE_masterlD w
Mote
Hilins recommends migrating to the new PLE +4.6 bus standard, however, the wizard still supports imparting the OPB and PLE +3.4 bus interfaces if you
prefer. Pleaze indicate below:
[[] Enable OFE and PLE +3.4 bus interfaces

« |f CoreConnect bus architecture naming
conventions are followed, the ports are
matched; if not, you must assign them

S_XILINX
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Interrupt Source

10 Select interrupt source
and sensitivity

Define bus interface
parameters

“ Import Peripheral - Identify Interrupt Signals

«# Import Peripheral - SPLB : Parameter

Identify Int t Signal
SPLB : Parameter entily Interrupt Signals .
Identify the interrupt signals on your peripheral.

4%

Define the SPLE bus interface parameater(s] for this peripheral.

Indicate the attibutes of the interrupt signals by checking the interrupt port name on the left and then clicking on the radio buttons ta the right. EDK. uses
The SPLE bus interface iz defined by a predefined set of ports and parameters. |f vour peripheral follows the standard naming corventions, this tool infarmation to sutomatically connect the interupt ports of pour periphersl
automatically done the selections for you. Othenwize check off the walues.

[] Select and configure intermupt(s)

led Interupt sensitivity of port:
Parareter determing baze address: | C_BASEADDR Falling edoe sensitive Low level zensitive
Parameter determine high address: | C_HIGHADDR Rising edge sensitive High level sensitive

[ Memary Space

Base Address Parameter High Address Parameter Cacheable

Fem

« Select interrupting signal source, type (level
versus edge), and polarity
« This will be presented only if interrupt present

S_XILINX
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Attributes

Select parameter attributes
that require special handling

« |mport Peripheral - Parame ™

Parameter Attributes

Identify the parameters that require special handling.

Select the parameter on the left and fill in the attribute values to the right. These attributes help the various toals in EDEK ta
zysten it iz inztantiated in.

- List Uszer Parameters anly - w Attributes:
C_FAMILY Parameter Mame
Data Type

Default Value

* The parameters are listed

* View or change the parameter default values

Select port attributes
that require special handling

o Import Peripheral - Port Attributes

Port Attributes
|dentify the ports that require special handling.

Select the port on the left and fill in the attribute values ta the night. These attributes help the various tools in EDK Lo integrate this perph
is instantiated in.

- List Uzer Portz only - w Aftributes:
Port Name led
Direction Mode Output
Default Connection
Yector Dimension [0:6]

* The ports area is listed
* View or change the parameter default values

* The changed value is reflected in the MPD file  The changed value is reflected in the MPD file

S_XILINX
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Importing Custom IP

- Import Peripheral - Finish

* |f the netlist and
documentation files were
selected earlier, the
corresponding GUI displays,
requesting their locations

* If not, the Finished GUI
displays

* If the save box is checked,
the previously generated ,
files will also be saved

Congratulations!

V'our peripheral will now be added to the curent <P5S project, You can now ingtantiate thiz peripheral in your
ayztem just a3 pou ingtantiate other peripherals,

Thank wyou for using Create and Import Peripheral Wizard! Please find your '\
imported peripheral under C:
1 ¥UP Y Marketsh Enbeddedt Workshopst courses w3 2Enbedded) sp3ekitisolutionst labl

Sunmary:
Lo 1 library led ip wl 00
Version 1.00.a
Bu; nterface(s) SPLE

The following sub-directories will be created:
= led ip wl_ 00 _a‘data

- led ip wl D0 aihdl
- led ip wl 00 aihdlivhdl

The following HDL source files will ke copied into the

led ip wl 00_athdliwhdl director b
- nu=zer logic.wvhd ¥
= *
Save previously generated files
’ < Back ] [ Einizh ] [ Cancel

The peripheral will appear under the Peripheral or Project Repository folder in

the IP Catalog
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Knowledge Check

» What is the process for creating a peripheral of custom IP in XPS?
e What is the process for importing a piece of custom [P into XPS?

* |fyou are using a third-party synthesis tool to compile your IP,
what files are required to integrate that IP into XPS?

S_XILINX
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Answers

» What is the process for creating a peripheral of custom IP in XPS?
— Start the Create and Import Wizard tool from XPS
— Select the Create templates for a new peripheral option
— ldentify the destination directory location
— Select the bus interface
— Select functionality and any interrupts
— Define any software registers and address ranges
— Add additional signals which the peripheral may be using
— Generate the files
— Add user logic in user_logic.vhd

S_XILINX
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Answers

» What is the process for incorporating a piece of custom IP into
XPS?

— Develop your custom IP by using any combination of HDL, netlist, or
libraries

* Ensure that the top-level file conforms to CoreConnect bus architecture
requirements

— Start the Create and Import Wizard tool from XPS

— |dentify the location of libraries, netlists, and source files in order of
dependency

— Select the bus interface
— Select the source and any type of interrupt

* |f you are using a third-party synthesis tool to compile your IP,
what files are required to integrate that IP into XPS?
— MPD and BBD files
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Where Can | Learn More?

e Tool documentation
— Processor IP Reference Guide
— Embedded System Tools Guide — Create/Import Peripheral Wizard

— Embedded System Tools Guide — Microprocessor Peripheral
Description

— Embedded System Tools Guide — Peripheral Analyze Order
— Xilinx Drivers
o Support Website

— EDK Website: www.xilinx.com/edk
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