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Philips Semiconductors ISP1582 Hi-Speed USB Device PCI Mass Storage Kit

This is a legal agreement between you (either an individual or an entity) and Philips Semiconductors. By accepting
this product, you indicate your agreement to the disclaimer specified as follows:

DISCLAIMER

PRODUCT IS DEEMED ACCEPTED BY RECIPIENT. THE PRODUCT IS PROVIDED “AS IS” WITHOUT
WARRANTY OF ANY KIND. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, PHILIPS
SEMICONDUCTORS FURTHER DISCLAIMS ALL WARRANTIES, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANT ABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND
NONINFRINGEMENT. THE ENTIRE RISK ARISING OUT OF THE USE OR PERFORMANCE OF THE
PRODUCT AND DOCUMENTATION REMAINS WITH THE RECIPIENT. TO THE MAXIMUM EXTENT
PERMITTED BY APPLICABLE LAWY, IN NO EVENT SHALL PHILIPS SEMICONDUCTORS OR ITS SUPPLIERS BE
LIABLE FOR ANY CONSEQUENTIAL, INCIDENTAL, DIRECT, INDIRECT, SPECIAL, PUNITIVE, OR OTHER
DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF BUSINESS
PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, OR OTHER PECUNIARY LOSS)
ARISING OUT OF THIS AGREEMENT OR THE USE OF OR INABILITY TO USE THE PRODUCT, EVEN IF
PHILIPS SEMICONDUCTORS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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l. Introduction

The ISP1582 Hi-Speed USB Device PCI Mass Storage kit allows you to develop a mass storage device with
ISP1582—which is a Hi-Speed Universal Serial Bus (USB) interface device—in the Generic Processor Mode, that is,
separate address and data bus operation.

The PCI eval board has the ISP1582, Xilinxe XCS30XL, Xilinx XC17S30XL serial PROM, PLX9054 PCl-to-local bus
bridge, SRAM, and serial EEPROM on board. The PC| Mass Storage kit can connect the ISP1582 to any generic
processor. Figure I-1 shows the ISP1582 PCI board.

Figure 1-1 ISP1582 PCI Board

2.  System Requirements
PC Host:

¢ Hi-Speed USB Host Controller add-on card*, on Windows 2000 or Windows XP.

Device:

¢  Device PC with floppy driver; must be running on Windows 98 or Windows Millennium Edition

(Me)*
Firmware:
. Turbo C*
. Firmware for the PC kit.

* —Denotes that the item will not be included in the kit.
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3. Block Diagram
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Figure 3-1: PCI Board Block Diagram

Figure 3-1 illustrates how the ISP1582 can be configured to work in the Generic Processor mode. The device
PC acts as a processor that has the data bus shared between the DMA Controller and the processor. The
device PC can access the ISP1582 registers with the help of the Xilinx XCS30XL, which converts the PLX9054
local bus to the ISP1582 generic processor bus. The PLX9054 converts PCl access to local bus access. On the

PCI kit, data from DMA or PIO access is stored in the SRAM.

© Koninklijke Philips Electronics N.V. 2003. All rights reserved.
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4. PCB Layout

Figure 4-1: PCl Board PCB

Figure 4-1 shows the PCB layout and the placement of components on the ISP1582 PCI board. The PCB is
designed for future expansion for ISP1583.
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5. Component Placement

5.1. ISP1582

L

WEET R RRE u_ot--'i

ISP1582 is at the upper-left corner of the PCl board.
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5.2. Xilinx XCS30XL FPGA and XC17S30XL Serial PROM

Xilinx _—
Serial PROM - *
xXCs3 = Js
?)(L Xilinx

SPARTAN
XCS30XL

The Xilinx XCS30XL translates the PLX9054 PCI bridge local bus to the ISP1582 generic processor bus. It also
acts as the Master DMA controller for the DMA transfer. Upon power on, the Xilinx XC17S30XL serial PROM
configures the Xilinx XCS30XL to the local bus translator and the master DMA controller.
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5.3. PLX Technology PCI19054 PCI Bridge and Serial EEPROM

prses o ooy

N R

——

—

«Serial EEPM
- - "

PLX Technology
PCI19054

The PLX technology PCI9054 is a PCl-to-local bus bridge. The PCI9054 has been configured to C mode local bus,
which is a non-multiplexed address and data bus. Upon power on, the serial EEPROM configures the PCI9054 to
the C mode local bus and interrupt set to INTA on the PCI bus.
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5.4. SRAM

The SRAM is at the bottom layer of the PCl board. The SRAM acts as storage space for the data when the device
is configured to perform PIO or DMA data transfer. The size of the SRAM is 64K x 16.
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6. Header and Connector Placement

6.1. USB Connectors

ISP1582-
USB
onnector

The ISP1582 USB connector is at the upper section of the PCl board..
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6.2. ISP 1582 Generic Processor Expansion Bus

WAKELP

=
11
— 13
g 15
— 17
P 14
21
n
25
27

—
—]
. . il
=t
Acts as an expansion bus for connection to the 33

other non-multiplexed bus processor HEADER 17X2
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6.3. JTAG Header

JTAG
6 %ND
S —Tor—
ot
3 ThS
1 Yieed 3V
COMNG

The JTAG header allows the end-user to reprogram the Xilinx® XCS30XL to perform a user-defined operation.

UMI10040_1I © Koninklijke Philips Electronics N.V. 2003. All rights reserved.

User’s Guide Rev. 1.0—August 2003 14 of 49



Philips Semiconductors ISP1582 Hi-Speed USB Device PCI Mass Storage Kit

7. ISP 1582 PCI Mass Storage Kit Setup Procedure

1.1. PCI Kit Setup Procedure
. Switch off the device PC and allocate an empty PCl slot.

2. Insert the ISP1582 PCI board into an available PCI slot, and switch on the device PC.

-y

3. The Add New Hardware Wizard is displayed. Click Next.

Add Hew Hardware Wizard

This wizard searches for new drivers far:

FLI Bridge

& device driver i a software program that makes a
hardware device wark.

CEaeh

Cancel |

4. The Search for the best driver for your device is selected by default. Click Next.
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Add Hew Hardware Whzard

Wihat do you want Windows bo do’?

(¥ Search for the best diver for your device. :
[F ecommended). {

" Dizplay a list of all the drivers in a zpecific
lozation, =0 you can select the driver vou want,

< Back I MHext » I Cancel

5. In the next wizard, deselect all the checked options and click Next.

Add Hew Hardware Whzard

Windows will zearch for new drivers in itz driver databaze
ot your hard drive, and in ang of the following selected
lozations. Click Mest ta start the search.

[~ Floppy

[~ CO-ROM drive
= | ierosattindows (U pdate

[ Specify a location:
ERNDEE ¥l

< Back I MHext > I Cancel |

6. Click Next.
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Add Hew Hardware Whzard

Windows waz unable to locate a driver for thiz device.
[F you do not want to install 3 driver now, click Mext.

To zearch again, click Back.

< Back

Cancel |

7. To complete the procedure for adding a new hardware, click Finish.

Add Hew Hardware Whzard

Ca Urknown Device

Windaows has nat inztalled a driver far this device.

Cancel |

< Hack

8. Open System Properties to view the new hardware.
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=3 Dizk drives

g Dizplay adapters

&2 Floppy disk controllers
&2 Hard disk contrallers

boritors

Mouze
=-E@ Metwork adapters
El‘@ Otker devices
3 PO Bridge

5 5 Ports [COM & LPT)

System devices
- niverzal Serial Bus contrallers

9. Format a new al.44M bytes floppy disk and insert the disk in the drive A of device PC. Run the
PCIKit.exe file on the device PC.

10. Plug in the host USB cable to the ISP1582 USB connector.

ISP1582
USB
Connector

After successful enumeration, you will see a new drive on the host PC. You can write and read files from this
drive.
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7.2. PCI Kit Resources
The INTA of the PCI bus is utilized to reflect the ISP1582 interrupt.

7.2.1. I/O Address
Table 7-1: I/O Mapping

1/O Address Alignment Operation | Function
Address port. Since PCl cannot provide continuous
Word (16 bit) address for the ISP1582, this port is used to latch the

PCI Base Address Write only | address for the ISP1582 register.

Write on this port latches the lower byte of PCI data
to the ISP1582 address lines. Read is not valid.

Address Port

Word (16 bit) . Data port. Read/write on this port causes operation on
+

PCI Base Address +2 Data Port Write/Read ISP1582 registers with the address at the address port.

Word (16 bit) Control port. Operations on this port initiate the
PCIl Base Address + 4 Write only | enable and disable operation on interrupt signal of

Ctrl Port
ISP1582.

PCl Base Address + 6 Wl:t));‘/ldA( ::?):t) Write only DMA port. To program on board DMA Controller.

The operation behavior of an odd address is unpredictable. Byte access is not allowed.

The OS locates the PCI base address upon power on and the PCI kit firmware will initiate a PCI-find-bridge
routine, which will determine the PCI IO base address.

There are four ports that are utilized by the firmware:
*  The Address port is a gateway for the PCl bus to assign the register address to the ISP1582.
*  The Data port holds the |6-bit data that is to be written to or read out from the ISP1582 register.

*  The Control port has only a single function: to mask the interrupt from the ISP1582. This allows the
processor to branch to the interrupt service routine to clear the respective interrupt.

*  The DMA port controls the function of the external master DMA controller.
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7.2.2. ISP1582 Address Port Access Diagram

ISP1582 Register Address

ons 250ns 500ns

Address Port

FRAME=® /

AD[31:0] ——{FEOR__Dan )
CBEE0E —{oml = )
IRDYs —— [
DEVSEL® =T\ /
TROV# \_

PCI Bus

LCLK

LHOLD Fi LY

LHOLDA Y, \

ADSH N
BLASTH

Address Rort ISP1582 Register Address
LEE[2:0)#

LR _

LA[31:2] {_ADDR 3

LDO[21:0]

READY# (input) 1,, ;
PCI9054 Local Bus

Timing Diagram 5-24. PCI Target Singla/Write {32-Bit Local Bus)
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I
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WIR_H -y g ————=

(2 e 76
Fig 11. ISP1582 register access timing: saparate acddress and data buseas.
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7.2.3. ISP1582 Data Port Access Diagram

ISP1582 Register Data

ons 250ns s00ns

Data Port

FRAMESR /

AD[E1:0] e 00R! Dtz 3
CBE[3:01# —TwiK BE }

IRDvE — % f
DEVSELE — | /f

TROY%E N/
PCI Bus
LCLK
LHOLD 7 \
LHOLDA / \
ADS# \__/
BLAST® \
LEE[3:0}4 Data Port T ISP1582 Register Data
LW/ _
LA[31:2] ADDR
LD[21:0] Ciata
READY# (input)

Timing Diagram 5-24. PC| Target Single Write (32-Bit Local ELI£CI9054 Local Bus
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Fig 11. ISP1582 register access timing: saparate address and data busas.
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7.2.4. Xilinx Spartan Control Port Access Diagram

Control Port Interrupt Enable/Disable bit

ons 250ns 500ns

FRAME=® /
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LEE[3:0% Control Port —z—__Interrupt Enable/Disable bit
LW/R# Y
LA[31:2] —
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8. Schematics of Eval Board

8.1. ISP1582 PCI Board
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Philips Semiconductors

ISP1582 Hi-Speed USB Device PCI Mass Storage Kit
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Philips Semiconductors ISP1582 Hi-Speed USB Device PCI Mass Storage Kit

9. Bill Of Material

9.1. ISPI1582 PCI Kit Main Board
Table 9-1: Build of Material of ISP1582 Main Board

Part Type Designator Footprint
0 RI9A 0603R
0 RI8A 0603R
0 RI8 0603R
0 RI9 0603R
0.01uF C83 0603C
0.1pF C84 0603C
0.1pF C82 0603C
0.1pF C80 0603C
0.01uF C8l 0603C
0.01uF C85 0603C
0.1pF C90 0603C
0.1pF C92 0603C
0.1pF C88 0603C
0.1pF C86 0603C
0.01uF c87 0603C
0.1pF C70 0603C
0.01uF C71 0603C
0.1pF C72 0603C
0.1pF C60 0603C
0.01uF C59 0603C
0.01uF C58 0603C
0.01uF C73 0603C
0.01uF Cc77 0603C
0.1pF C78 0603C
0.01uF C79 0603C
0.1pF C74 0603C
0.01uF C75 0603C
0.1pF C76 0603C
0.1pF C9%4 0603C
0.1pF C43 0603C
0.1pF C42 0603C
0.1pF C41 0603C
0.1pF C46 0603C
0.1pF C45 0603C
0.1pF C44 0603C
0.1pF C28 0603C
0.1pF C27 0603C
0.1pF C29 0603C
0.1pF C40 0603C
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Part Type Designator Footprint
0.01pF C38 0603C
0.01pF C37 0603C
0.01pF C55 0603C
0.01pF C54 0603C
0.01pF C53 0603C
0.1pF C30 0603C
0.01pF C57 0603C
0.01pF C56 0603C
0.1pF C49 0603C
0.1pF C48 0603C
0.1pF C47 0603C
0.01pF C52 0603C
0.01pF G5l 0603C
0.01pF C50 0603C
0.01pF Cl7 0603C
0.01pF Cl8 0603C
0.01pF Cl9 0603C
0.01pF Cl4 0603C
0.01pF Cl5 0603C
0.01pF Clé 0603C
0.01pF C20 0603C
0.1pF C24 0603C
0.1pF C25 0603C
0.1pF C26 0603C
0.1pF C2l 0603C
0.1pF C22 0603C
0.1pF C23 0603C
0.1pF C4 0603C
0.1pF C5 0603C
0.1pF Cé 0603C
0.1pF Cl 0603C
0.1pF 2 0603C
0.1pF C3 0603C
0.1pF Cc7 0603C
0.01pF Cll 0603C
0.01pF Cl2 0603C
0.01pF Cl3 0603C
0.1pF Cc8 0603C
0.1pF c9 0603C
0.1pF Clo 0603C
0.01pF Cé6 0603C
0.01pF Cé5 0603C
0.01pF Cé8 0603C
0.01pF Ce7 0603C
0.1pF Cé4 0603C
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Part Type Designator Footprint
0.1pF Cé62 0603C
0.1pF Cél 0603C
0.1pF C39 0603C
0.1pF Cé63 0603C
0.0l uF C69 0603C
0.01uF C34 0603C
0.01uF C35 0603C
0.01uF C32 0603C
0.01uF C33 0603C
0.01uF C3l 0603C
0.1pF C100 0603C
0.01uF C36 0603C
OR R51 0603R
OR R62 0603R
OR R63 0603R
OR R49 0603R
OR R70 0603R
OR R69 0603R
OR R68 0603R
OR R50 0603R
OR R48 0603R
K5 RI3 0603R
IK RI7 0603R
IK RI 0603R
IK R56 0603R
IK R65 0603R
IK R61 0603R
IK R67 0603R
IK R66 0603R
IK R58 0603R
IK R57 0603R
IK R60 0603R
IK R59 0603R
IK R7 0603R
IK RI0 0603R
IK R5 0603R
IK R6 0603R
IK R8 0603R
IK R9 0603R
IK RIl 0603R
IK R20 0603R
IK R64 0603R
IK R4 0603R
IK R2 0603R
IM VBUS2RI
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Part Type Designator Footprint
IM VBUSIRI
|pF VBUSICI
IpF VBUS2CI
47K R3 0603R
4.7uF Cc99 CASE-A
4.7uF C93 CASE-A
4.7uF Cc89 CASE-A
5Ké R16 0603R
10K RI5 0603R
12K, 1% R12 0603R
[2MHz Xl XTAL-HC49/4H
[2MHz X2 XTAL-HC49/4H
20pF c97 0603C
20pF Cl02 0603C
20pF C96 0603C
20pF clol 0603C
22 R33 0603R
22 R31 0603R
22 R30 0603R
33 R28 0603R
33 R26 0603R
33 R38 0603R
33 R27 0603R
33 R23 0603R
33 R24 0603R
33 R21 0603R
33 R22 0603R
33 R39 0603R
33 R46 0603R
33 R44 0603R
33 R40 0603R
33 R47 0603R
33 R42 0603R
33 R41 0603R
33 R45 0603R
33 R43 0603R
33 R36 0603R
33 R37 0603R
33 R35 0603R
33 R25 0603R
50MHz osC XTAL-SMD4
82 R29 0603R
82 R32 0603R
82 R34 0603R
470R R14 0603R
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Part Type Designator Footprint
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HEADER 17X2 SPANTAN_H8 IDC34
HEADER 17X2 SPANTAN_Hé6 IDC34
HEADER 17X2 SPANTAN_H5 IDC34
HEADER 17X2 SPANTAN_H4 IDC34
HEADER 17X2 SPANTAN_H2 IDC34
HEADER 17X2 SPANTAN_HI IDC34
HEADER 17X2 SPANTAN_H3 IDC34
HEADER 17X2 ISP_HI IDC34
IDE CONN CON3 IDC40
ISP1582 ISP1582 HVQFNS56/P.5N
ISP1583 ISP1583 HVQFNé64/P.5N
M-HOLE MH2 M-HOLE2
M-HOLE MHI M-HOLE2
PCIBUS CON4 PClIBus2
PLC9054 PCI F-QFP176/P.5N
SUSPEND LED LED LED3
USD DEVICE CON2 USB-TYPEB
USD DEVICE CONI USB-TYPEB
WKUP SWI

XC17S30XL SERIAL_PROM DIP8
XCS30XL-5PQ240C SPANTAN F-QFP32X32-G240/P.5N
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10. Xilinx XCS30XL DMA Controller VHDL Code

library IEEE;

use |EEE.std_logic_| | 64.all;
use IEEE.std_logic_arith.all;
use |EEE.std_logic_unsigned.all;

entity PCIKit is

port (
-- Global Clock
GCLK: in STD_LOGIC;
-- PCI
TRST: out STD_LOGIC;
-- ISP1582
WAKEUP: in STD_LOGIC;
SUSPEND: in STD_LOGIC;
INT: in STD_LOGIC;
CS: out STD_LOGIC;
RESET: out STD_LOGIC;
EOT: out STD_LOGIC;
RD: out STD_LOGIC;
WR: out STD_LOGIC;
ALE: out STD_LOGIC;
ADDR: out STD_LOGIC_VECTOR (7 downto 0);
RESET_IDE: out STD_LOGIC;
DREQ: in STD_LOGIC;
DACK: inout STD_LOGIC;
DIOR: out STD_LOGIC;
DIOW: out STD_LOGIC;
READY: in STD_LOGIC;
-- PLX9054
ENUM: in STD_LOGIC;
LCLK: out STD_LOGIC;
DP: inout STD_LOGIC_VECTOR (3 downto 0);
LBE: in STD_LOGIC_VECTOR (3 downto 0);
ADS: in STD_LOGIC;
LSERR: in STD_LOGIC;
LREADY: out STD_LOGIC;
BREQo: in STD_LOGIC;
LWR: in STD_LOGIC;
MDREQ: in STD_LOGIC;
-- BLAST: in STD_LOGIC;
LHOLD: in STD_LOGIC;
BIGEND: out STD_LOGIC;
BTERM: inout STD_LOGIC;
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LHOLDA: out STD_LOGIC;
LWAIT: inout STD_LOGIC;
BREQi: OUT STD_LOGIG;
USERo: in STD_LOGIC;
USER:: out STD_LOGIC;
LRESET: in STD_LOGIC;
LINT: out STD_LOGIC;
LEDON: inout STD_LOGIC;
CCS: out STD_LOGIC;
LD: inout STD_LOGIC_VECTOR (31 downto 0);
LA: in STD_LOGIC_VECTOR (3| downto 2);
-- SRAM
CE: out STD_LOGIC;
LB: out STD_LOGIC;
UB: out STD_LOGIC;
OE: out STD_LOGIC;
WE: out STD_LOGIC;
DATA: inout STD_LOGIC_VECTOR (15 downto 0);
SRAM_ADDR: out STD_LOGIC_VECTOR (15 downto 0)
);
end PCIKit;

architecture PCIKit_arch of PCIKit is

type op_code is (S0,S1,52,53,54,S5);
signal STATE,ADDR_STATE,DATA_STATE,CNTRL_STATE,DMA_STATE: op_code;

constant asserted,read,master: STD_LOGIC :="I";
constant deasserted,write,slave: STD_LOGIC :='0}

signal ADDR_COUNTER:integer range 0 to 65536;
signal address_decode, ADDR_INC: std_logic;
signal DMA_START,DMA_RDWR,DMA_RESET: STD_LOGIC;

signal ISP1582_Address: STD_LOGIC_VECTOR(7 downto 0);

signal ISP1582_Address_Port,ISP1582_Data_Port,Control_Port,DMA_Port: STD_LOGIC;
signal Address_Ready,Data_Ready,Control_Ready,DMA_Ready: STD_LOGIC;

signal LOCAL_RD,LOCAL_WR,INT_EN: STD_LOGIC;

signal MODE: STD_LOGIC_VECTOR(| downto 0);

begin
ISP1582_Address <= LA(7 downto 2) & LBE(I downto 0);
TRST <='I}
CS <= not LHOLD when ISP1582_Data_Port = asserted else asserted;
RESET <="I"
EOT <='0}

ALE <=0,
RESET_IDE <="'1;
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LCLK <= GCLK;
DP <= (others => 'Z);

DATA <= LD(15 downto 0) when LWR = asserted and ISP1582_Data_Port = asserted else (others =>

LD(15 downto 0) <= DATA when LWR = deasserted and ISP1582_Data_Port = asserted else (others =>

LREADY <= Address_Ready and Data_Ready and Control_Ready and DMA_Ready;

ISP1582_Control_Process:

process(GCLK,LRESET,Control_Port)

begin
if LRESET ='0' then
CNTRL_STATE <= S0;
Control_Ready <="I";
elsif rising_edge(GCLK) then
case CNTRL_STATE is
when SO =>
if Control_Port ="'l' then
CNTRL_STATE <= SI;
end if;
when S| =>
if Control_Port ="'l' then
Control_Ready <="'0"
INT_EN <= LD(7);
end if;
CNTRL_STATE <= S2;
when S2 =>
CNTRL_STATE <= S3;
when others =>
Control_Ready <="1";
if Control_Port ='0' then
CNTRL_STATE <= S0;
end if;
end case;
end if;
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end process;
ISP1582_DMA_Process:

process(GCLK,LRESET,DMA_Port)
begin

if LRESET ='0' then

DMA_STATE <= S0;
DMA_Ready <="I"
DMA_RESET <= deasserted;
DMA_START <= deasserted;
DMA_RDWR <= deasserted;
MODE <="00"

elsif rising_edge(GCLK) then

case DMA_STATE is

when SO =>

if DMA_Port ='l' then
DMA_STATE <= SI;
DMA_RESET <= LD(0);
DMA_START <= LD(l);
DMA_RDWR <= LD(2);
MODE <= LD(4 downto 3);

end if;

when S| =>
if DMA_Port ='l' then
DMA_Ready <='0%
end if;
DMA_STATE <= S2;
when S2 =>
DMA_STATE <= S3;
when others =>
DMA_Ready <="I";
if DMA_Port ='0' then
DMA_STATE <= S0;
end if;
end case;

end if;
end process;

ISP1582_Register_Address_Process:
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process(GCLK,LRESET,ISP1582_Address_Port)
begin

if LRESET ='0' then
ADDR_STATE <= S0;
Address_Ready <="1";
ADDR <="I11I1I11";

elsif rising_edge(GCLK) then

case ADDR_STATE is
when SO =>
if ISP1582_Address_Port ="'l' then
ADDR <= LD(7 downto 0);
ADDR_STATE <= SI;
end if;
when S| =>
if ISP1582_Address_Port ="'l' then
Address_Ready <='0';
end if;
ADDR_STATE <= S2;
when S2 =>
ADDR_STATE <= S3;
when others =>
Address_Ready <="l";
if ISP1582_Address_Port ='0' then
ADDR_STATE <= S0;
end if;
end case;
end if;
end process;

DATA_READY_Process:

process(GCLK,LRESET,DATA_STATE)
begin

if LRESET ='0' then
Data_Ready <="I"
elsif rising_edge(GCLK) then

case DATA_STATE is
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when SO =>

Data_Ready <="I"
when S| =>

Data_Ready <='0"
when S2 =>

Data_Ready <='0"
when S3 =>

Data_Ready <="I"
when $4 =>

Data_Ready <="I';
when others =>
Data_Ready <="I";

end case;
end if;
end process;

ISP1582_Register_Data_Process:

process(LWR,ISP1582_Data_Port, GCLK,LRESET)

begin
if LRESET ='0' then
WR <="[";
RD <="I"
DATA_STATE <= S0;
elsif rising_edge(GCLK) then
case DATA_STATE is
when SO =>
if LWR ="l"and ISP1582_Data_Port ='l' then -- write operation start
WR <=0
RD <="I"
DATA_STATE <= Sl;
elsif LWR ="'0" and ISP1582_Data_Port ='l' then -- read operation
start
RD <="'0"
WR <="[";
DATA_STATE <= Sl;
else
DATA_STATE <= S0;
RD <="I"
WR <="[";
end if;
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when S| =>

start

when S2 =>

when S3 =>

when $4 =>

when others =>

end case;
end if;
end process;
ISP1582_Address_Decode_Process:
process(ADS,GCLK,LRESET)

begin

if LRESET ='0' then

if LWR ="'l"and ISP1582_Data_Port =
WR <="[";
RD <="I}

'I' then -- write operation start

elsif LWR ='0" and ISP1582_Data_Port ='l' then -- read operation

RD <="I’;
WR <=1

end if;

DATA_STATE <= 82;

WR <="I';
RD <="'I;
DATA_STATE <= S3;

WR <="I';
RD <="'I;
DATA_STATE <= $4;

if ISP1582_Data_Port = '0' then
DATA_STATE <= S0;
end if;

WR <="l"
RD <="I

WR <="I';
RD <="'I;
DATA_STATE <= S0;

ISP1582_Address_Port <='0";
ISP1582_Data_Port <='0";
Control_Port <="'0";
DMA_Port <='0";

elsif rising_edge(GCLK) then
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if ADS ='0' then
case ISP1582_Address(7 downto 0) is
when "00000000" => -- address port

ISP1582_Address_Port <="l";
ISP1582_Data_Port <='0";
Control_Port <="'0';
DMA_Port <='0";

when "00000010" => -- data port

ISP1582_Address_Port <="'0";
ISP1582_Data_Port <="I";
Control_Port <="'0';
DMA_Port <='0";

when "00000100" => -- control port

ISP1582_Address_Port <='0";
ISP1582_Data_Port <='0";
Control_Port <="[";
DMA_Port <='0";

when "000001 10" => -- dma port

ISP1582_Address_Port <="'0";
ISP1582_Data_Port <='0";
Control_Port <="'0';
DMA_Port <="I";

when others =>

ISP1582_Address_Port <='0";
ISP1582_Data_Port <='0";
Control_Port <="'0';
DMA_Port <='0";

end case;

else
ISP1582_Address_Port <= [SP|1582_Address_Port;
ISP1582_Data_Port <= ISP1582_Data_Port;
Control_Port <= Control_Port;
DMA_Port <= DMA_Port;

if LHOLD ="'0' then
ISP1582_Address_Port <="'0";
ISP1582_Data_Port <="0';
Control_Port <="'0';
DMA_Port <='0";
end if;
end if;
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end if;
end process;

BIGEND <="Z}

process(GCLK,LHOLD,LRESET)
begin

if LRESET ='0' then
LHOLDA <=0}

elsif rising_edge(GCLK) then
LHOLDA <= LHOLD;

end if;
end process;

BREQi <="Z";
USERi <= "Z/,
LINT <= INT when INT_EN ="["else 'l";
CCs<="I}
LB <="'0"
UB <="0';
CE <= not DMA_START;

SRAM_ADDR <= CONV_STD_LOGIC_VECTOR(ADDR_COUNTER, | 6) when DMA_RESET = asserted
else (others =>'0");

STATE_MACHINE_Process:

process(GCLK,DMA_RESET,DREQ,DMA_RDWR,LRESET)
begin

if DMA_RESET = deasserted or LRESET = deasserted then
STATE <= S0;
elsif rising_edge(GCLK) then
if (DREQ = asserted and DMA_START = asserted) or
(DREQ = deasserted and DACK = deasserted and DMA_START = asserted) or
(STATE /= SO and DMA_START = asserted)) then
case STATE is

when SO =>
STATE <=Sl;
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when S| =>
STATE <= S2;
when S2 =>
STATE <= S3;
when S3 =>
STATE <= S0;
when others =>
STATE <= S0;
end case;
else
STATE <= STATE;
end if;
end if;
end process;

DACK_Process:

process(GCLK,DMA_RESET,DREQ,DACK,MODE,DMA_RDWR ,LRESET)
begin

if DMA_RESET = deasserted or LRESET = deasserted then
DACK <= asserted;
elsif rising_edge(GCLK) then
case MODE is
when "00" =>
if DMA_START = asserted then

if STATE = S2 then
DACK <= not DREQ;

else
DACK <= DACK;
end if;
else
DACK <= asserted;
end if;

when others =>
if DMA_RDWR = READ and MODE ="01" then
if STATE = S2 then
DACK <= not DREQ;
else
DACK <= DACK;
end if;
else
case STATE is

when S3 =>

UMI10040_1I © Koninklijke Philips Electronics N.V. 2003. All rights reserved.

User’s Guide Rev. 1.0—August 2003 44 of 49



Philips Semiconductors ISP1582 Hi-Speed USB Device PCI Mass Storage Kit

if DREQ = asserted then
DACK <= deasserted;
else
DACK <= asserted;
end if;
when S| =>
if DREQ = asserted then
DACK <= asserted;
elsif DREQ = deasserted then
DACK <= deasserted;
end if;
when S2 =>
if DREQ = deasserted then
DACK <= asserted;

else
DACK <= DACK;

end if;

when others =>
DACK <= DACK;

end case;
end if;
end case;
end if;
end process;

DIOR_DIOW_Process:

process(GCLK,DMA_RESET,DACK,DMA_RDWR,MODE,LRESET,DMA_START)
begin

if DMA_RESET = deasserted or LRESET = deasserted then

DIOR <= asserted;
DIOW <= asserted;

elsif rising_edge(GCLK) then
if DACK = deasserted and DMA_START = asserted then
case MODE is
when "00" =>
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case STATE is

when S3 =>

if DMA_RDWR = WRITE then
DIOW <= deasserted;
DIOR <= asserted;
else

DIOW <= asserted;

DIOR <= deasserted;
end if;

when SO =>

if DMA_RDWR = WRITE then
DIOW <= deasserted;

DIOR <= asserted;
else

DIOW <= asserted;
DIOR <= deasserted;
end if;

when others =>

DIOW <= asserted;
DIOR <= asserted;

end case;
when "01" =>
case STATE is

when S3 =>

if DMA_RDWR = WRITE then
DIOW <= asserted;
DIOR <= asserted;

else
DIOW <= asserted;
DIOR <= deasserted;
end if;
when SO =>

if DMA_RDWR = WRITE then
DIOW <= asserted;
DIOR <= asserted;
else
DIOW <= asserted;

DIOR <= deasserted;
end if;

when others =>

UMI10040_1I © Koninklijke Philips Electronics N.V. 2003. All rights reserved.
User’s Guide

46 of 49

Rev. 1.0—August 2003



Philips Semiconductors ISP1582 Hi-Speed USB Device PCI Mass Storage Kit

DIOW <= asserted;
DIOR <= asserted;

end case;

when others =>
DIOW <= asserted;
DIOR <= asserted;

end case;
else

DIOW <= asserted;
DIOR <= asserted;
end if;
end if;
end process;

ADDR_Counter_Process:

process(ADDR_INC,DMA_RESET,LRESET)
begin

if DMA_RESET = deasserted or DMA_START = deasserted or LRESET = deasserted then
ADDR_COUNTER <= 0;

elsif rising_edge(ADDR_INC) then
ADDR_COUNTER <= ADDR_COUNTER + I[;

end if;
end process;

SRAM_RDWR_Process:

process(GCLK,DMA_RESET,MODE,LRESET)
variable DELAY: STD_LOGIC;

begin

if DMA_RESET = deasserted or LRESET = deasserted then

WE <= asserted,;

OE <= asserted,;

DELAY := asserted;
ADDR_INC <= deasserted;

elsif rising_edge(GCLK) then
if DMA_RDWR = WRITE then

case STATE is
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when S2 =>
ADDR_INC <= deasserted;

if DREQ = asserted then
OE <= deasserted,;
else
OE <= asserted,;
end if;

when SO =>

if DACK = deasserted then
ADDR_INC <= asserted;
else
ADDR_INC <= deasserted;
end if;

when others =>
OE <= asserted;
ADDR_INC <= deasserted;

end case;
else
case STATE is
when SO =>
ADDR_INC <= deasserted;
if DACK = deasserted then
WE <= deasserted;
else
WE <= asserted;
DELAY := asserted;
end if;
when S2 =>
if DELAY = deasserted then
ADDR_INC <= asserted;
else
ADDR_INC <= deasserted;
DELAY := deasserted;
end if;
when others =>
WE <= asserted;
end case;
end if;
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end PCIKit_arch;

Note: DMA is not used.

end if;
end process;

PLX Technology PCI9054 Serial EEPROM Binary

5406 10B5 0680 000B 0000 010A 0000 0000
0000 0000 FFFF FFO1 2000 0001 0161 000C
0030 0500 0000 0000 0000 0010 8941 0041
FFOO 0000 4000 0000 5000 0000 0000 2000
0000 0000 9054 10B5 FFFF FFO1 2000 0001
0000 0141 0000 4006

After reset, the PCl chip (PCI 9054) on the ISP1582 PCI evaluation board reads the contents of EEPROM for its
PCI Configuration registers. For more details, refer to the PCl 9054 Data Book from PLX Technology.

12. Reference
*  ISP1582 Hi-Speed Universal Serial Bus interface device datasheet.
* ISP1582 PCI Mass Storage Kit Firmware Guide.
*  PLX Technology PCI9054 PCl to Local Bus Bridge datasheet and user manual
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