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1. SCOPE

This document describes an example design for an FPGA Virtex 4 FX60 only module.

1.1.

1.2.

1.3.

INTRODUCTION

The PowerPC reference design is implemented by Sundance on Xilinx Virtex family V4-FX60
targets custom features of these chips to reach maximum performances.

The core is validated on SMT339 modules

Implementing the PowerPC design in a Sundance Module you will allow running application

specific systems which contain both hardware and software.

PURPOSE

The purpose of this development is to implement a PowerPC processor in a Virtex4-Fx60 with a
comport interface. Thus, this microprocessor will be able to communicate with other system like
the host or another board.

APPLICABILITY

All the Sundance modules with a FPGA V4-FX60 are able to benefit from the implementation

of that design.
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2. APPLICABLE DOCUMENTS AND REFERENCES

2.1. APPLICABLE DOCUMENTS

2.1.1. External documents
None
2.1.2. Internal documents

Firmware specifications for FPGA-only TIMs: Specifications for DO00071F-spec.pdf.

SMT6004 help

2.1.3. Project documents
N.A

2.1.4. External documents
N.A

2.15. Internal documents
N.A

2.1.6. Project documents
N.A

2.2. PRECEDENCE

In the event of conflict between the text of this document, and the applicable documents cited
herein, the text of this document takes precedence. Nothing in this document however,
supersedes applicable laws and regulations unless a specific exemption has been obtained and
is identified in the text of this document.
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3. ACRONYMS, ABBREVIATIONS AND DEFINITIONS

3.1.  ACRONYMS AND ABBREVIATIONS

TIM Texas Instruments Module
CP Comport

SDB Sundance Digital Bus

CB Connector Block

3.2.  DEFINITIONS
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4. TOP LEVEL DESIGN
41. SUBSYSTEM BREAKDOWN

The top-level design of the hardware is defined in the “top.vhd” file. Here is the diagram
showing the top level design with ISE:

Saources

Sources for | Synthesiz/ mplementation w
E]PPC

= £ xedvfhB0-11(1152
=8 Mh..."..top - structural [C:/Design/SMT 338_YP70/PPC/Simulation/src/top. vhd]

& i_PPC - ppc_wrapper - structural [C:/Dezsign/S T 398_WP70/PPCASimulation srcdppe_wrapper. vhid]
Ei_F'F'E - ppc: [C: /D ezign/Sk T 398_VPYO/PPC/Synthesiz/ppcdppe. kmp)
IBPOCFS - IB_Campart_3
CBCP3 - cb_comport_rcs
CBPad:3 - CB_Comport_pads - il [Y: /Diamond/binziling/S undance/shared/padz/CB_Comport_pads. vhd]
@ top.uct [C:/DesignSk T 333_VP7O/PPC/Simulation src/Constraint s top. ucf]
=] B IB_zdb_3 pkg [v:/Diamond/bind=ilineSundance/shared wrapper/IB_Sdb_3 plkg.vhd]
E Smt_pkg [v: /Diamond/bind=ilinedS undancedshared, sreSmt_plg.vhd)

Figure 1 The top level design

The basic block diagram of this application is illustrated in Figure 2.

FPGA

¢mm) JTAGPPC_cntir PPC405_1

PLB20OPB_bridge

Slave block

Connector block

Figure 2 Block diagram (EDK)
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Both PowerPC are implemented in this design, but only one is connected on the OPB bus. Two
IPs are connected to the PowerPC via OPB: LEDS and ppc2fir_0. The comport interface for the
PowerPC is defined in the PPC2fir block. A JTAG controller is added to the design and
connected to both PowerPC. Every connection between the PowerPC and its interface is
illustrated by the following picture:

= —Filters
&
0 = () BusInterface () Ports () Addresses ['Ei‘lvEnnnectinn FiIters]
E M arme Buz Connection | IP Type [P Yerzion
=« ppcd5_0 ppcd05 vitexd 1.01.a
MOCH Mo Connection
DSOCK Mo Connection
ISOCH Mo Connection
MFCE Mo Connection
FFCH ppcd05_0_MFCHM
EMACDCR ppcd05_ 0 ErA.
JTAGFPC jtagppc_0_ 0
i :;_ +-wppcd5_1 ppcd05 vitexd 1.01.a
=R
SOCA Mo Connection
=] % aph apb_vw20 110
= s plbZoph plb2opb_bridge 1.01.a
SOCA Mo Connection
N FMOFE oph
=« jtagppc_0 jtaappe_chtlr 2.00.a
JTAGFPPCO jtagppc_0_0
JTAGPPCT jtagppc_0_1
o= EDS apb_gpia 301k
SOFE oph
=R
PORTA plb_brarm_if_cntl...
=l s ppc2fir_0 ppc2fir 1.00.a
L SOFE oph
=« rezet_block, proc_zvs reset 1.00.a
= = plb_brarn_if_chtlr_1_bram brarm_block, 1.00.a
PORTA plb_brarm_if_chtl...
FORTE Mo Connection
= = dom_0 der_module 1.00.a
Figure 3 bus interface
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4.2,

SYSTEM STATES AND MODES

The reference design for this application demonstrates the communication between the
PowerPc and another processor via the comport 3. Moreover, this application displays a
counter with the LED on the board.

This design can be used with the C function generated automatically by EDK. For this
example, we have used the “GpioOutputExample” function to flash the LED on the board and
the “Xlo_In32(Address)” function to transfer the data from the comport. The comport interface
has been validated with the debugger (see paragraph 5.1.5). So, the following figure explains
the source file loaded on the PowerPC.

Froject Infarmation Area
IP Catalog Project | Applications

Software Projects
|c_J4dd Software Application Project...
m Default ppcdlS_0_bootloop
m Default; ppcd05_1_bootoop
+ m Project: TestApp_Memory
= @‘F‘miect: Testhpp_Penpheral
+- Proceszor ppod05_0
Executable: C:ADesigntSMT 398 _VPPOLPPCASynthesiz\ppch T estbpp_Penpheraltexecutable.elf
+- Compiler Ophions
= Sources
C:A\DesigntSMT 398 WVP7OWPRPCAS pnthesizhppeh T estbpp PerpheralhzrchTestbpp Penpheral.c
C:ADesignhSMT 398 VPPOWPPCAS pnthesizhppeh T estdpp_Pernpheralhzrchxgpio_tapp_example.c
+-Headers

Figure 4 Source file

Figure 5 shows a simplified system level block diagram in which the PowerPC 0 transfers data
to another processor.

FPGA
Top
ppc_wrapper
Clk |
nrst -
> PPCO
Led
Processor
Connector
Colnport 3 block K ——T— >| PPC2fir
Figure 5 hardware architecture
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CLOCK MANAGEMENT

This reference design uses one dedicated input clock (the on-board oscillator). This input clock
feeds one of the enhanced DCM in the Virtex 4. This DCM boots the input clock and adjusts
the phase of the clock of the PowerPC. It is running at 100MHz and its name is “sys_clk_s”.
This DCM is generated and configured automatically by EDK.
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5.1.1.

5.1.2.

5. DETAILED DESIGN

51. MODULE1

Just a DSP is required for this module. For the test, we have used the SMT319 board. The DSP
on this board will allow communicating with the PowerPC via a comport.

5.1.3.

5.2. MODULE 2

A FPGA Virtex 4 FX60 is required for this module. For the test, we have used the SMT339
board. This reference design will load in this board.

5.2.1.

Module’s interface

For this design reference, you have to connect physically the comport 1 of the module 1
(smt319) to the comport 3 of the module 2 (smt339).

Module 1: Module 1:
SMT319 SMT339
FMS cable
T1C10 k(> T2C30

Figure 6 Comport connection

Functions

We use this module to transmit and check the data receive by the module 2. In fact, we
can use Code Composer Studio to transfer a data to the PowerPC via the comport. Refer
you to the memory map. (For the SMT319, the base address of the comport 1 is

0x90008000).

Implementation

You have to program the DSP and the FPGA with the latest versions of bootloader and
of bistream.

Module’s interface
For this module, the comport 3 interface is used thus the LEDs on the board.

Caution: the pin allocation for the comport 3 and the LEDs depends of the Sundance
board used.

Reminder: for this design reference, you should connect the comport 1 of the module 1
(smt319) to the comport 3 of the module 2 (smt339).

D0000112H-appl 0.1 19/03/07
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5.2.2. Functions

The function of this module is flashed the LEDs on the board with the PowerPC and
transferred data to and from another processor, in our case the DSP on the SMT319

5.2.3. Timing specification
All the timing specifications are defined in the both files: top.ucf and ppc.ucf.

5.2.4. Implementation

In first time, you have to load the bistream with ISE. For that, click on configure Device.

Processes: ~
L] Lfeate Mew source

5 Wiew Design Summary
% Design Utiities
$ Uzer Constraints
#2_1\ Synthesize - X5T
3+ Implement Design

= w Generate Programming File
@O Programming File Generation B epaort
!:f@ Generate PROM, ACE, or JTAG File

E |lpdate Bitstream with Proceszor Data

Figure 7 Loading the bistream with ISE

After this state, you can open the debugger with Xilinx Plateform Studio. Firstly, start

XMD to configure the debugger and open the software debugger. Load the program and
run it.

w Xilin Platform Studio - C:\Design\SMT398_VPT0WPC\Synthesis\ppcippe.xmp - (datalppc, ucf) - [ppc.uc]

I Fle Edi Wiew Project Hardware Software Device Configuration Debug Smulation Window Help

DAEL:PRE o RER BNBOD MER PuARe Ha(@XK)Br £L BATOK

Figure 8 Debugger XPS

5.2.5. Validation

Now, you can check the design in using CCS and the debugger. You can transfer a data
from module 1 to the module 2 and check it.

Note: the address of the comport 3 is 0x7001C000 for this reference design. You can use
EDK to verify it.
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P Filters
: (O BusInterface () Ports (3) Addresses
Instance Mame Address Baze Address | High Address  Size  Lock | ICache DCache | Bus Connection | IP Tupe IP "ersion
opb u ]
ppcd0s_0 MDCR IDCR u = Mo Connection
ppcA05_1 MDCR IDCR u =] Mo Connection
plb SDCR u =a Mo Connection
plbZopb SDCR DCR u =a Mo Connection
LEDS SOPE 000000000 O0x000003FF 1K ] opb
ppc2fi_0 SOFE 0=00000400 000000400 0 ophb
Spp2ic O SOPE AR 070000000 O<7O07FEFE 512K [ oph |
plb_brarn_if_crtlr_1 SPLE c_baseaddr:c_highaddr Oxffffc000 QfEFEEEE 16k O a a plb
plbZopb SPLE RMNGO 000000000 0«7FFFFFFF  2G 3 plb
plbZoph SPLE RNG1 u =] plb
plbZopb SPLE RNGZ u ] plb
plbZopb SPLE RAMNG3 u a plb

Figure 9 Interfaces address (XPS)

Figure 10 shows an example to send a data from the module 1 with CCS to the module 2. We
have sent the data 1 on the comport 1 (address 0x90008000). So we can see this value on the

comport 3 at the address 0x70018000.

REOp™ !
i address [ox7o01a000 =
1 a

[E?ﬂ[ﬁsﬂﬂﬂ Bz B08068661 Bxbﬂﬂﬂﬂﬂﬂﬂ Bz 00000000 0x000080080 |

Il Bx78018020 6% 0BABABAL Ax 6ABABAAA Bx ﬂ%ﬂﬂﬂﬂﬂ BxBeAaAAAA

Tatrgek
4 8 H

8x700180100x00000000 0x l]l]l]l]l]ﬂl]l] 6x0g000000 0200000000 ]

8x70018030/0x 00000000 0200000000020 l]l]l]ﬂl]l]l]xl]l]l]l]l]l]l]l]l
8x70018040/0: 0000000002 00000000 000000000 Bx00000008
8x70018050/ 0000000000z 00000000 0x00p0BA00 Bx00000008
8x70018060/0: 0000000002 00000000 020000000 6200000008
8x70018070/ 000000000 0200000000 0200000000 BxA0000008
8x70018080 0000000000z 00000000 000000000 BxAA000008

8x700180a0/0: 000000000z 00000000 0200
8x700180b0A 0= 0000000 A 00000000 0200
8x700180c 0000000000 0200000000 0200
0x700180d0 000000000 0= 0000000002000,

0080 Bx00000000
0008 8x000000080
0008 6x000000080
0008 8x000000080

e
i = = By
I g W
| | =
Hliér @ [ =] £
g Files ﬂ a @ ﬁ*
L GEL Files 0x3000C000: OxBS00AF41 ~
(3 Projects 0x9000C004: 0x5500AF41
0x9000C008: OxS500AF41
0x9000C00C: 0x8500AF41
0x9000C010: 0Ox8500AF41
0x9000C014: OxS500AF41
0x9000C018: 0x8500AF41
0x9000C01C: OxS500AF41
0x9000C020: 0x8500AF41
0x9000C024: 0x85008F41
: N=z9NNNCN2aE: NzRENNAF 41 v__‘
. = BEE
0x90008000: 0x00000000 Al
0x90008004: 0x00000000
= 0x90008008: 0x00000000
= 0x9000800C: 0x00000000
7 0x90005010: 0x00000000
0x90008014: 0x00000000
& 0x90008018: 0x00000000
0x9000801C: 0x00000000
0x90008020: 0x00000000
0x90005024: 0x00000000
NxanNNANZ&:  NxNNNNNNNN ¥
Edit Memory
Location Data
Address: | 0,30008000 = Data: 0x00000001] B
Farmat: 1328l Hex - CSiyle v
-

8x70018090/0: 00000000 0200000000 0% Bﬂ%ﬂﬂﬂﬂ 6x08000000

Bx700180e 00 00DDDDO0 000000000 0x000PB000 BxHABHE000
Bx7001808f 0 0x 00000000 0 000BN0N0 B 00OYBOB0 BxBARR0ABA
8x70018100/0:x000DBDO0 000000000 0200096000 BxAABHE000
Bx70018110 000000000 0 0NO0BOON Bxﬂﬂﬂ%ﬂﬂﬂ axeennpnoan |

Bx70018120 0 00DDDOE0 000000000 000066000 BxAABHE000
Bx70018130 0x 00000000 0 00000000 B 000000600 6x00000008
8x70018140/0:x 00000000 000000000 0 0000P0N0 BxABBBE000
Bx70818150 000000000 0 00000000 DX 0000PAO0 6x60000008
Bx70018160/ 0 00DDDDE0 0= POOOOB00 B 0000H0O0 BxHABHE000
Bx708181700x 00000000 0x 00000000 0x0000)000 6x000000048
8x70018180/0:x00DDDO00 B BOOBOBO0 ﬂxﬂﬂﬂﬂ%?ﬂﬂ 8x 00006000 |

8x70018190/0= 0000000002 00000000 0x0000QA00 BxAO000008
8x700181a0/0: 000000000z 00000000 02000068000 BxA0000008
8x700181b 000000000 0200000000 00000
8x700181cA/0= 00000000 0200000000 0x00000P00 Bx00000008
8x700181d0/0= 0000000 A 00000000 00000000 BxA0000008
8x700181e0/0: 0000000002 00000000 0200000900 6200000008
8x700181f0 0= 00000000 0200000000 0200000400 BxAO000008
8x70018200/ 0000000000z 00000000 000000400 BxAO000008
82700182100 000000000z 00000000 02000006400 BxA0000008
8x70018220/0: 000000000z 00000000 0x00000M00 BxA00000008
8x70018230/0: 0000000002 00000000 0x000000P0 BxA0000008

a8 Bx060000800 |

Figure 10 Test procedures

Data sent from the module 1 to the module 2

Data received by the module 2
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Here is another example which uses the polling example of the SMT6400. You have to send a
data from the module 1 to the module 2 with CCS, like the previous example. The value read from the
comport 3 can be checking with the variable “read” in the local variables widow.

: TeﬂAppq_PenpheraLc Source Wlndnw
Help

: _uamq.'smnw D11_DSP_0 - Cé4xx - Code Composer Studio [~ [B]Xx]

Edit  Yiew =ct  Debug  GEL  CGption Profile Tools  DSPYBIC Window  Help
.....

sbi-ilu..&zlf'--ﬂll | *'Iw:.;l % M {“*{}|T*}ﬁ‘\hﬁlida|
AR hWRG &R

le Wigy ntrol  Preference:

I |Testnpp_Per1pheral.cJ imaln ﬂ
| = ]| & || ™R 45 #define addstatusCP3 0x7801C008
- , . ' 46 #define adddataCP3 0x700180008
ier OBBEREAL u7
' ' m— 48 #idefine DST_CP 3
| [ Fies J# status_Module1 (32-Bit Hex - ... |- ||| X| ;_‘g S R SRR SRS
(i) 5""%GELT“ES | 0x50000000: OxBS00AF41 51 7%
! Ol Frojeets O0x2000C004: (OxB500AF41 52 == Read a word from the comport nu
™ 0x9000C008: Ox8500AF41 53 =x The function polls the state of
) 0x9000000C: OxBS00AF41 54 xx FIF0 to determine when there is
(i 0x9000C010: 0OxB500AF41 55 xx available to read.
| Ox9000C014: 0OxzB8500&F41 E L1 *f_ :
i 0x9000C018: Ox8500AF41 57 Xuint32 cpread(void)
i 0x59000001C: 0zB8S00AF41 | 58 {
4 Dx9000C020: OxB500AF41 zz Xuint32 cpstatus,cpdat;
& | ﬁﬁiﬁﬁﬁ?ﬁﬁ;‘f ﬁﬁgﬁﬁﬁiﬁj} | 61  cpstatus=PPG2FIR_mReadHemory(add
% - - ——— | 62 while{cpstatus& CP_CSR_IFE)}{}
oo # data_Module1 (32-Bit Hex - C ... [ | |L||><| | 63  cpdat=PPC2FIR_mReadHemory(adddat
0x90008000: 0x00000000 - o SRRk
— 0x90008004: 0x00000000 b
0z90008008: 0x00000000 67
0x9000800C: 000000000 lm 68 int main (void) ¢
= 0x90008010: Ox0O000COOO 69
0x90008014: 0x00000000 78 unsigned int write;
@ 0x90008018: 0OxO00000OOO 71 Xuint32 read;
I 0x9000801C: Ox0000000O0 72 XStatus status;
0x90008020: Ox000000DO0D 73
0x90008024: 0Ox000000OO 74
Nz 9NNNANZA: N NNNNNN00 | I—HEHX|
Edit Memory ——
~Location ~Dafa l iz
Address: [n.80008000 = ‘ | Dats  |Bw000O00Y r;a;“ ;
Fage | -! Format: ;32-BitHex-CSter _:J istatus . [}
| 2y

Data sent to the module 2

Data received from the comport 3

Figure 11 Test procedures with the polling example
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6. DESIGN INTALLATION

6.1. DIRECTORT STRUCTURE

The reference design is provided as VDHL compressed file. To install the files, extract the contents
of the PPCV4.zip file.

= O
=I5 EDK
[= |2 MyProcessorIPLib
[= ) drivers

= 12 ppezfir_v1_00_a Driver generated automatically by

g :ra:a EDK for the ppc2fir block

[= [} prores
= ) ppcfir w1l _00_a
) data Ppc2fir source code
I hdl
= 12 Simulation
|20 HTML _version
B ) src ™
| Constrainks
|Z) Encapsulation ~
I Models
|Z) TestBench

These folders contain the source
files for the reference design

7
) waveforms
= 1) 3ynthesis ~
) _ngo You can open the ISE project in
) _xmsgs — this folder (PPC.ise).
I ppc
|2 sk
7

Figure 12 Shows the directory structure created

6.2. VERSION SOFTWARE

“» About Platform Studio ES About Project Navigator @ About Code Composer Studio

@ P|atf0rm Studlo !SE PrOIECt NaVIgator g Code Composer Studio
Release Yersion: 8.2.02i Release Version: 8.2.03i Wergion: 3.1.0
Apprgcat'iotn \t{ers:%n:Sezggsggggigﬁ?pému Hegist'?apt::oli:fg?ggﬂeégiggbgg;22?8? IR STt Sorprer g
eqistration [D: :
Copyright (2] 1995-2006 iline, Inc. Eop_l,.lrigh';l[lc]_ 'IhStQSQDDE ﬁilinx, Inc. \Bn‘tgglated Development (3.1.0) Texas Instruments Inc.
All rights reserved. nights reserved.
Code Generation Tools
Board Revision:
Target Silicon Revision
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