nno SYSTEM USB-EKO1 Users Manual (Rev 1.0)

USB-EKOL

User Manual

AN2131, EZ-USB and Cypress are trademarks of Cypress Semiconductor, Keil and uVision2 are trademarks of
Keil software. Windows, Windows2000, Windows NT and Windows XP are trademarks of Microsoft. We
acknowledge that the trademarks or service names of all other organizations mentioned in this document as their
own property.

The information in this document is subject to change without notice and no part of this document may be copied
or reproduced without the prior written consent.

Copyrights © 2005 DAQ system, All rights reserved.

-1- http://www.dagsystem.com



nnq SYSTEM USB-EKO1 Users Manual (Rev 1.0)

Contents

1. Introduction
2. USB-EKO1 Function & Specification

3. Installation
3.1 Confirm Product Contents
3.2 Cypress Development kit Installation
3.3 Board Driver Installation

4. USB-EKO1 Description
4.1 USB-EKO01 Concept
4.2 Memory Map
4.2.1 EKO1 Memory map
4.2.2 IKO1 Memory Map
4.3 Booting Option
4.4 CDROM Folder

5. Test
5.1 Example
5.2 Program & Debugging with KeiluVision
5.3 USB Firmware
5.4 Make USB PC Driver
5.5 Make EEPROM Image
5.6 Application Program for PC

Appendix
A Driver Installation & Remove
B Board connector PIN map
C Notice

Reference

-2- http://www.dagsystem.com



nno SYSTEM USB-EKO1 Users Manual (Rev 1.0)

1. Introduction
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[Figure 1-1. USB-EKO1 Out-side View]
Above picture views board out-side, it display Reset switch and Power LED which

light on when power supply with connection cable. More specific information refer to

“4.1 USB-EKO1 Concept”.
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2. USB-EKO01 Function & Specification

<Function>
- USB Protocol Test & Development
- 8051 Program Test & Development
- PC& USB device driver Test & Development

- Step by Step Debugging Practice

<Specification>
- Full speed (12Mbps) USB Support
- Advanced using 8051 core Micro—Controller
- Convenient Interface USB SIE (Serial Interface Engine)
- Step by Step Debugging & 8051 Compile Test (Code size limited 4K)
- Power Supply through USB Cable (Max. 500mA)
- Two RS232 interface (Maximum transfer speed-115200bps) Debugging or
It can use special purpose.
- Board Reset & Firmware Program Load through USB
- Easy device development through Cypress® Development Kit
- Usable evaluation Keil Compiler & Debugger (Limit 4K code)
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3. Installation

3.1 Confirm Product Contents

[Figure 3-1. USB-EKO1 Main Contents]
(1) USB-EKO1 Evaluation board
(2) USB (A-B) Cable
(3) 9Pin Null Modem cable
(4) CD (Manual/Schematic/Sample test etc..)

3.2. Cypress Development kit Installation
A development and exercise of board refer to mainly Development Kit at Cypress,
you can get a lot of information and report. You can use the "Development kit” to

download at homepage of Cypress. (“WWw.Cypress.com”) The “Development kit “ is a

software package minimum 60Mbyte size, If it install, the folder structure is as follows.
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[Figure 3-2. Folder Structure]
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[Notice] If you want a Keil software and separate reference report, you shall select a

custom install option not default.

You confirm a folder at your PC as above picture when normally finished install.

The Cypress Development Kit include Keil compiler and debugger, you can freely use

a code size of 4K byte in range not business purpose.
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3.3 Board Driver Installation

(Notice) All test made a Windows2000 Professional with bases, we are having finished
the final test at Windows XP.
Execute “Device Manager” at My Computer -> Properties —-> Hardware -> Device

Manager window.

System Properties

| Syztem Restore || Automatic Updates Remote |
|  Gereral | Computer Mame Hardveare Advanced

Device Manager

The Device Manager lists all the hardware devices installed
- on vour computer. Use the Device Manaager to change the
properties of any device,

Device Manager

Dirivers
B I B b i Ciriver Signing lets pou make sure that installed drivers are
Frange loons oy 5 cormpatible with ‘indows. Windows Update lets vou set up
Refresh hows Wwindows connects to Windows Update for drivers.

[ Driver Signing l [ Windows Update

Hardware Profiles

Hardware prafiles provide a way for you ta set up and store
different hardware configurations.

[ Hardware Profiles ]

[ kK ][ Carncel ] Apply

[Figure 3.3 Select “My computer”—>"Properties” ]
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) System devices
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Intel{R) 82801 G (ICH7 Family) USE Universal Host Controller - 27C9
Intel(R) &2801G (ICH7 Family) USE Universal Host Cantroller - 27CA
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3 7 i SB2 Controller
LISE Mass Storage Device
USE Root Hub
USE Root Hub
LSB Root Hub
U3E Root Hub |
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[Figure 3.4 “Device Manager” window]
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Figure 3.4 shows that “Device Manager” execution window. You can check all USB

device connection at your PC. Currently not yet connect “USB-EKO1”, it is not

marked.

v .
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L
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'.”Ir Ln!l!lltilltll;;‘jjjj IF:;_

-

[Figure 3.5 USB-EKO01 Connection]

The USB-EKO1 is connected to PC through USB cable after jumper setting like
above red circle. The reason of using jumper is that an address of EEPROM(241.C64)
is able to recognize it at AN2131. AN2131 is having function of EEPROM information
to connect 12C port can select a lot of booting option when Power On Booting.

Usable EEPROM is same as the following table to a board booting option. Refer to

“I2C Boot Loader” of AN2131 manual for special information.

Bytes EEPROM A2 Al A0
16 241.C0O0 N/A N/A N/A
128 241.C0O1 0 0 0
256 241.C02 0 0 0
4K 241.C32 0 0 1
8K 241.C64 0 0 1

When it is connected to USB cable, “New Hardware Search Wizard” execute

automatically, you can check the USB device at “Device Manager”.
It don’t require another driver because of Cypress Development Kit was installed.
Figure 3.6 will be shown after completely installation. An EEPROM information of board
is as follows at default (when first purchase).

0000h: BO 47 05 80 00 00 00 (Refer to file 2100.iic at Cypress)

That is, Using VID(Vender ID) = 0x547, PID(Product ID)=0x80 in EEPROM will be
registered to PC in an USB device.
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[Figure 3.6 A board was registered with default to PC]
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If the jumper don’t connect, the screen is as follows. The way that you can confirm,
after remove jumper, reset switch of a board is “ON/OFEF” or reconnect a USB cable

after remove. For more specific information, refer to “Chapter 4.3 Booting Option”.
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[Figure 3.7 A board was registered to PC without recognition EEPROM]
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You confirm to register to PC like figure 3.6 that rebooting a board after connection

jumper. After that, “EZ-USB Control Panel(EzMr.exe)” utility which given Cypress
Development Kit perform.

B R < £2-UsB Control Panel

D Sx2 SIEMaster

[Figure 3.8 EZ-USB Control Panel]

(Notice) When development a product at Cypress, Usable utility is searchable in
“CypressWUSB WBIin” and “CypressWUSBWUtil”.

The execution screen of “EZ-USB Control Panel(EzMr.exe)” is like figure 3.9.

If connection doesn’t work a device, the error message will be marked.

B EZ-USE Cantral Panel - Ezusb-0

File Edit Yiew Options

=lolx]
Tools Window Help
o ||| @l‘?l‘ Open#l | Target [EZ-USB & FX =] H
@-Ezu:atu—[l

|Get Pipe Info

=] 3
j f)Sendl DEViCElEzush—l] 'l | L°ad"°“| S'\?é‘ﬁdingl

vendFea| Fieq [0xA2 | Valud0x0000 | Inde{OxBEEF | Lengiff16
ﬂl Pipe | v| Packets[128
M Pipe | »| Length 54

ResetPipeI AbortPipeI FiIeTrans..I Pipel

| Dir[1 1N ~| Hex  |Bo 47 05 80 00 01 00 +| ‘
| Sze[tsJouter | famess [ ]

x5 o] ||
j ‘ SetIFacel Inten‘ace|l] | P.ItSettinqu ”

EZ-USE Control Panel — built 11:31:58 Sep 17 2002
Get Pipelnfa

Interface Size 16

For Help. press F1

T 4
[Figure 3.9 EZ-USB Control Panel]
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From now, the board installs to a “DAQ system” development board so that
registration works to PC. Basically all test above setting even is possible, a driver of
DAQ system shall be install in case of the debugging that used Keil software in order to
put a necessary image to a board. The Vender ID which used to installation is “FFFEF”,
this is not the ID which it was registered and [ used it as I select temporary.

When Power On Reset, it will act to any contents and a report judges the contents as
reading the first byte of EEPROM connected to I12C.

If the first byte is not ‘OxBO’ or ‘OxB2’, it is performed with default as judge it to
things without EEPROM. (Vender ID 0x0547, Product ID 2131).

It shall modify contents of EEPROM so that recognition gets a board done to a
development board of DAQ system. (Vender ID OxFFFF, Product ID 0001)

For more detailed egarding boot option, refer to “Chapter 4.3 Booting Option”.

A way to modify of EEPROM is as follows.

When press “EEPROM” button at EZ-USB Control Panel, “file dialogue box” appears.

When it is selected a file “Sample.eep” of ProgramWEPROM_IMG folder in CDROM and
press open button, will be changed a contents of EEPROM.

ﬁEE—LIE:Ei Contral Panel - Ezusb-0

=]

File Edit Mew DOptions Tools Window Help
B &= §|"?|| open sl | Target [EZ-USB & FX ~| |
Z2Ezusb-0 I (=[S
| Get Pipe Info | r’)Sendl DeViCElEzush—l] 'l "°"d”°“| S"!?ﬁdingl
Getle GetCUnfl GelPipesl GelSlringl Duwnload..l He-Loadl EEPRDM..l UHBStatl ﬂl ﬂl
vendFiea| Fieq [UxA2 | YaludUx0000 | IndedUxBEEF | Lengtfi6 | Dirf[1 1N -] Hex  [BO 47 05 80 00 01 00 +] |
tsa Trns | e | EEPROM Download 2] ]
Bultin | Pipe | #= 70 [SIEPROM MG 5] « @k E- | Bk

; | " | e |[#] D40, eep
ResetPipe|  AhartPipe E epmm.bat
EZ-TUSE Control 1 fw.hex

Get Pipelnfo
Interface Size ! fw_out, eep
"|Hexzhix, exe

[#] sample.eep

OHY 012N [sample.eep =l [{e)}
Mh & & T [AlIFiles (==} | F &

For Help, press F1

I I

[Figure 3.10 “sample.eep” for changing EEPROM’s information]

-11 - http://www.dagsystem.com



nnl! SYSTEM

USB-EKO1 Users Manual (Rev 1.0)

The contents that it was changed are as follows.

0000h: BO FF FF 01 00 00 00, in other words, VID is OxFFFF and PID is 0x0001.

When finished EEPROM writing, press reset switch or remove and re-connect the USB

cable. The board gets re-registration at PC.

And then, above ID doesn’t currently get registration at PC, “New Hardware Search

wizard” will be open and display like figure 3.11.
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[Figure 3.11 New Hardware search Wizard Window]

Press “Next” button.
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[figure 3.12 Driver Installation Window ]

Press “Next” button.
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[Figure 3.13 Driver File Search Window]

After select a location like above figure, press “Next” button.
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[Figure 3.14 Driver Selection window]

After select a file “daqusbwZ2k.inf” in SoftwareWDriver folder at CDROM, press
“Confirm” button and will finish driver installation. If installation finish, press “finish”

button and disappear window like figure 3.15.

M stESO S OFEAL Bt

_\> Da0 systemn USE Development Board

O Fx2 =ZEYNE £7#&LICH

OMHALE ELHED (DS 2802,

[Figure 3.15 Driver Installation Completion window ]

If installation finish, you confirm a registration state that you perform “regedit.exe” at
Window. All contents registered to OS(Windows) that is saving to PC, stored contents

and revised program that can edit it is an registry editor(regedit.exe).
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At display of “Start/Execution”, write “regedit” and press “Confirm” button.
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[Figure 3.17 Registry Editor Window ]
If a registry editor is used most a case, it use to confirm and erase a value of key.
(Notice)If a key value want erase, it can erase it at “Security” items as it perform

regedit32 after having exchanged use authority in case of Windows2000.

This concludes all installation procedure of test and development.
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4. USB-EKO1 Description

4.1 USB-EKO001 Concept

A basic concept of USB-EKOO1 made it so that a hardware and software engineer

developed it so as to easily make various tests, and an engineer of various levels can

utilize it. In other words, a person to touch a embedded program and hardware for the

first time, the person whom he/she is familiar with other microcontroller, and want to

practice 8051 programming, embedded USB board Firmware development, USB device

driver development for PC, Application Programming through using USB interface at PC,

and we made it to use debugging practice step by step when embedded firmware

development. User can test all functions only using the USB-EKO1l board, all

development tools can use it to free or evaluation type. Also, you can easily use because

you don’t need special power supply.

Now I will explain main connection and functions of USB-EKO1 board.

O

JP1(Boare Extention)

JP2 <:>

JP3

SWi

D1

D2

D3

Sw2

SW3

JP5

Connector)

(USB B type

USB-EKO1 Board

P1
RS232
connection

JP4

JP6

D4

Q JP7(Boare Extention) Q

[Figure 4.1 USB-EKO1 Out-side View]
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[Table 4.1 USB-EKO1 Function Description]

1 SW1 General Purpose Input

2 SW2 General Purpose Input

3 SW3 Reset

4 D1 General Purpose Output

5 D2 General Purpose Output

6 D3 Program Break Output

7 D4 Power Lamp

8 JP1 Address/Data/ I/0 extension connector

9 JP2 Extension RS232 Interface(COMZ2)

10 JP3 Extension [2C Interface

11 JP4 Extension power connector. It can use to connect

external power supply in case of power need a more
than 500mA.

12 JP5 USB B type connector (Host connection)

13 JP6 Power selection connector(It select a power whether
get from the power at USB cable or external electric
power supply banner.)

14 JP7 Address/Data/ I/O extension connector

15 P1 RS232C connection, it can use a debugging and

general communication to maximum 115200bps.

Figure 4.2 shows USB-EKO1 functional block diagram, we put emphasis to
expansibility and a design was performed around the main AN2131QC chip. All Data,
Address, I/0 can exchange a board expansion, can connect external device through
RS232C, USB, 12C interface.

We made it so as there was a LED and Tact switch, and to be able to test the simple
external input/output test automatically, and don’t need an external power supply

because basically power supply get from USB cable.

-17 - http://www.dagsystem.com



nnl! SYSTEM

USB-EKO1 Users Manual (Rev 1.0)

Addr, Data, I/0

Board Expantion
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[Figure 4.2 USB-EKO01 Functional Block Diagram]
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4.2 Memory Map
4.2.1 USB-EK01(8051) Memory Map

Figure 4.3 shows general 8051 Microcontroller memory structure.
The 8051 is equipped with a memory which display inside dotted line, it is

different from memory which it use external data/address bus.

OXFFFF = = = = = = = = = = = = = = = = =
XDATA CODE
8051 Internal

SFR IDATA

DATA

BDATA

: REGs :

0x0000 = = = = mwl= ===t = = = = = - -

[Figure 4.3 8051 Memory Map]

An area to be possible to direct addressing methods in the inside is from 0x00 to
0x7F, address from 0x00 to Ox1F is used to the register bank(0 ~ 3) which it is used
when it operate at CPU. BDATA is from 0x20 to Ox2F, is able to the addressing in a
bit unit. From 0x80 to OxFF of address is SFR(Special Function Register) area when
access to direct addressing methods, is general data area(IDATA) when access to
indirect addressing methods. The SFR area has the registers for CPU calculation and
for control surrounding I/O area.

8051 has separate space of the data memory area(XDATA) and the program
memory area(CODE), each area accessing classify to signal line of “RD/WR” and
“PSEN”. The program memory (CODE) can include in chip oneself, each
manufacturing company is able to choose various selection until the maximum 64K
Byte at 4K Byte. A mainly flash memory uses in now, user prefer that it is able to
exchange a structure of program. At this time, an input state of “EA” pin decides
whether or not there is to use an external memory whether or not there is to use

inner memory.
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4.2.2 USB-EKO01(AN2131) Memory Map

Cypress®] AN2131 which have a core of 8051 microcontroller is same memory

structure of 8051 internal memory. But, other point got separate RAM(8K Byte) in
the chip inside and use to program and data memory.

Also, the RAM can use a EndPoint buffer in case of USB data transmission,
therefore, the driver write a program in this RAM area when first Power ON reset
and can make it so that a program operates that user wanted it.

The USB-EKO1 board doesn’t have special external memory (RAM/ROM), it is

same structure of memory map like AN2131 chip.

- AN2131QC Internal :
OX7FFF
0x7B40
OX27FF .
0x2000
Ox1FFF
16x64
0x1B40 Bulk
End points
Ox1B3F (1024 Bytes)
XDATA/
SFR IDATA CODE
6,976 Bytes
DATA EA=0
BDATA
' REGs
0x0000 = = = = = = m e o= omom = = m == o= o=

[Figure 4.4 USB-EK01(AN2131) Memory Map]

But, if the USB-EKO1 board use an expansion connector and it connect with USB-

IKO1, the board can use external memory area.

-20- http://www.dagsystem.com



nno SYSTEM USB-EKO1 Users Manual (Rev 1.0)

4.2.3 USB-IKO1(Expansion Board) Memory Map
The USB-IKO1 board used RAM and ROM to the application that a memory size

and program size was large so as to be able to extend an external memory. In case
of ROM, it use Flash memory so user don’t need to special ROM Writer, and added
LED switch (DIP/Tact) for I/O test, and was equipped with a chip (PCF8574) that can
expand I/O through 12C interface.

Also, user can freely make a hardware program with EPLD(XC9536XL). (In other
words, it can exchange an area of address and usage methods of I/0.) This modify
can perform to connect a printer port of PC without special device.(Inclusion ISP

interface itself).

[Figure 4.5 USB-IK0O1 Out-side View]

[Figure 4.5 USB-IKO1 and USB-EKO1 combination]
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OXFFFF ———mm e

(Note) Can be
programed the
location by
EPLD
programming
and DIP sw.

Y OO
¢ AN2131QC Internal ! : RAM32K

s CODE or

XDATA

0x2000

00000 ————————————— il

[Figure 4.6 When USB-IKO1 and USB-EKO1 combination Memory Map(EA = 0)]

If EA pin of chip is Low Level(*0’), the program memory use a RAM of inside
AN2131 chip. But, if EA pin of chip is High Level(‘1’), it use external memory area.
In other words, it decide on whether or not there is to perform the first program to

enforce in where with EA pin input state when 8051 reset.

OXFFFF ————— e e

(Note) Can be
programed the
location by
EPLD
programming
and DIP sw.

OXTFFF  meemmmme e
AN2131QC Internal ::| RAM32K

D CODE or

XDATA

0x2000

0x0000
[Figure 4.7 When USB-IKO01 and USB-EKO1 combination Memory Map(EA = 1)]

If EA pin of chip is High Level(*1’), the external memory area is not affected, the
RAM of inside AN2131 chip can use general memory.

-922. http://www.dagsystem.com



nnq SYSTEM USB-EKO1 Users Manual (Rev 1.0)

4.3 Booting Option

In case of AN2131, there is three reset mode.

(1) Power On Reset : When power on, let reset state stay to EZ-USB core as much
as a time constant at external RC circuit until internal PLL becomes stabilization.
At this time, a value of register inner chip become initialization to fixed prices.

(2) 8051 Reset : It exchange a value of “CPUCS” register at EZ_USB core, and can
control a reset of 8051 core. When Power On Reset, a value of initialization is a
reset state. In order to get out of this state, when modify through USB at
Host(PC), when EEPROM load or external program memory using(EA=1), the
reset is released automatically.

(3) USB Bus Reset : If SEO state(D+ and D- is all low) is kept more than 10mSEC
at Host(PC), it perceive at EZ-USB core automatically, it inform this to 8051 to
generate interruptINT2). Most registers aren’t affected when USB Bus Reset.

Mainly registers related to USB data transmission are set up to initial prices.

N

EEPROM | 12C
| =~ |
USB
USB Bus Reset
+3.3V
8051 Reset Address
EZ-USB Reset
Power ON
Reset Core
Reset 8051

Core Data

12Mhz mOscillator PLL % CLK24

48Mhz 24Mhz

[Figure 4.8 AN2131 Reset and Booting]

If the AN2131 is released to Power On Reset, first “I2C Boot Loader” operates, it
confirm that EEPROM is connected to an external I2C bus. If EEPROM operates
(Ack is asserted), it decide according to data of EEPROM first byte how to operate.
If there isn’t EEPROM,, it releases 8051 at reset so as to be able to bring a program
at external program memory as inspect a state of EA pin if it is ‘1’. VID/PID/DID
get a value at external programs and register it to Host(PC).

If there is EEPROM, if the first byte value isn’t OxBO and B2, the VID, PID of
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The Figure 4.9 shows by an action regarding booting to Flow Chart.

( Power On Reset >

Not Detected !
Check EEPROM > Check EA
\OI
Detected
Address 0
Y Y y

VID = EEPROM 1/2 Bytes VID = EEPROM 1/2 Bytes VID = 0x0547 (Cypress) VID = from Program code
PID = EEPROM 3/4 Bytes PID = EEPROM 3/4 Bytes PID = 0x2131(EZ-USB chip) PID = from Program code
Program code from 8051 remains in Reset 8051 remains in Reset Program code from external
EEPROM Program code may be Program code may be CODE memory area
Release 8051 from Reset loaded from host loaded from host Release 8051 from Reset

[Figure 4.9 AN2131 Booting Sequence]

Below contents shows a sample of EEPROM. For more special information, refer to
“5.4 EEPROM Image making” part.

In case of 0xBO

(ex. 1) 0000h: BO 47 05 80 00 00 00 (Refer to 2100.iic of Cypress)
ezmon.sys driver is used. VID 0547 PID 0080
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(ex. 2) 0000h: BO FF FF 01 00 00 00 (Refer to sample.eep)
daqusb.sys driver is used. VID FFFF PID 0001

In case of 0xB2 (refer to fw_out.eep)
0000h: B2 FF FF 01 00 0000

In case of others(it is not 0xBO or B2)
ezusb.sys driver is used. VID 0547 PID 2131

4.4 CDROM Folder description

The structure and explanation of folder is as follows.

E@ DAQ sys (Fi
=] Document
=1 Hardware

{:l LSBE-EKM
& USB-KDT
-] SoftWare

=1 Application

- @] EKO0t
=7 Driver

&1 dag_dry
-] dagman
#-_] EPROM_IMG
=] Example
{:l LSB-EEDT
=1 USB-IK1
-1 Ezushfw
-] Utility

[Figure 4.10 CDROM Folder Structure]

[Table 4.2 CDROM Folder Description]

Document Manual
Hardware Schematic and BOM
Software Source Code (Application/Driver/Sample/EEPROM image)etc..

Utility RS232C communication Program for test (comm.exe)
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b. Test
5.1 Example Test

You get a Host(PC) that it is installed Windows2000 or XP Operating system for
test. You can confirm a port of RS232/PRINTER/USB ports at backside of PC. A
PRINTER Port is able to program EPLD of USB-IKO1.

[Figure 5.1 Host(PC) Port]

USB-EKO1 is connected to PC through USB cable like figure 5.2. If it is connected,
LED in the red circle lights on to show power supply.
RS232C cable is used to test serial communication or debugging. If there is no

used, you don’t need to connect.

[Figure 5.2 USB-EKO1 and PC connection using cable]

A folder of “SoftwareWExampleWUSB-EKOW” in CDROM is prepared a folder to
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each test. Adjustment of source code uses Keil compiler. If every each folder
performs a Keil project file(extension .Uv2) by double clicks, the project opens. Also,
there is an execution binary file of Intel hex format(extension .hex) each folder.

If press “DownlLoad” button at “EZ-USB Control Panel”, a dialogue box appears
and designates a binary file to perform at boards. If file transmission is completed, a
program loaded is newly performed at microcontroller automatically as it make reset
of 8051 core at “EZ-USB Control Panel” program.

If it is loaded file at once, it use to press “RelLoad” button as it is remembering

information of a file loaded next time. At this time, file dialogue box don’t appear.

ZJEZ-USE Contral Panel - Ezusb-0

ol x|
File Edit View Options Tools Window Help
o] || él‘?l‘ open il | Target[FZUSE & FX ~) ||
':’;'-}Ezusz:h—l:l

=10| x|

|Get Pipe Info j pSendl DEViCElEzush-l] *l | L‘:‘ad”"—‘”l S'\?&dingl

GetDeul GetConFl GetF’ipesI

Gersting | Download.| oo | EgRoM.| UREst| powo [ Run |

verdFes | Req [oxa2 | Valudox 0 | Inded0xBEEF | Lengtf 7 | Ditjo ouT | Hex (B0 47 w
W Anchor Download ol
W =10 [Qled ERT =

vl ElquLoopl
—_——— back
HesetPipel PbortPipel F

)

[FiiLed.hex
Or OIS(N: |Led,hex 270}
OF & &(T) [HexFiles (+hex) =l EE |
v
For Help, press F1 >

[Figure 5.3 A way downloading an executable file(*.hex) to USB-EKO01]
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< LED lighting test >
You can find a file which it is used to test in folder of “SoftwareWExampleWUSB-
EKO1WLed” at CDROM, and test to download led.hex.

After execution, a LED (D1 and D2) in the red circle repeat alternately lighting and
lights out.

[Figure 5.4  LED lighting test]
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< Serial communication test >

You can find a file which it is used to test in folder of “SoftwareWExampleWUSB-
EKO1WSerial” at CDROM, and test to download “serial.hex”.

For a RS232 communication program is used to a test, the program that it is used

most is Windows HyperTerminal. But, we used the “comml” which was the

communication program that it made at DAQ system. The USB-EKO1 connects to

PC with RS232 cable and executes program “comm.exe”. This program can find in

“Utility” folder at CDROM.

First, it fit communication setting (Baudrate, Stop bits, Data bits, Parity etc.) at
program. We use COMI1 like a picture, we use a setup value that 38400bps, 8 data
bit, 1 Stop bit, Parity None.

The program perform to download at the board, it send repeatedly an ASCII

character like the following picture and display at PC program.

=10l x|

File Edit!iew Cofia  Command  Misc  Help
D@ &[=(2] S(2W| lwulzs]o| ~la|v[B]|

IMEEE L () Y4, - /0123486789 7 <=> PR ABCDEFGHIJELINOPQRETUVWEYZ [4] *_ =]
IMESEE () F4, -, /0123456789 ; <=> @ ABCDEFGHIJELMNOPQRSTUVWIYZ [V]
ImMgsEe () %4, - . /0123456789 : <=>?HABCDEFGHIJELMNOPORSTUNWEYZ [V ]~
IrESEE () %4, -, /0123456789 ;1 <=> ?AABCDEFGHIJELMNOPQRSTUNWEYZ [4]*_
IrESRE ()4, -, /0123456789 2 <=>?@ABCDEFGHIJELMNOPQRITUVWEYZ[W] " _
IMgsEe! () f4, - /0123456789 ; <=> 2 ABCDEFGHIJELMNOPORSTUNWEYZ[V] "
ImMgsEe () %4, - . /0123456789 : <=>?HABCDEFGHIJELMNOPORSTUNWEYZ [V ]~
IrESEL () %4, -, /0123456789 2 <=> A ABCDEFGHIJELMNOPQRSTUNWEYZ (V] _
IMESE e () F4, -, /0123456789 ; <=> PR ABCDEFGHIJELMNOPQRSTUVWIFZ [V]
IMgEE e () F+, - /0123456789 ; <=> ?HABCDEFGHIJELMNOPORSTUVWEYZ [V] "
IMESEE () %4, . /0123456789 ; <=> ?HABCDEFGHIJELMMNOPQRSTUNWEYZ [V]
IrESEL () %4, -, /0123456789 2 <=> 2R ABCDEFGHIJELMNOPQRETUNWEYZ [V]~_
ITESEE () F4, -, /0123456789 ; <=>?@ ABCDEFGHIJELMNOPQRSTUVWIFZ [V]
ImMgsEe () %4, - . /0123456789 : <=>?HABCDEFGHIJELMNOPORSTUNWEYZ [V ]~
IrESEE () %4, -, /0123456789 ;1 <=> ?AABCDEFGHIJELMNOPQRSTUNWEYZ [4]
PrHESSE () 4, - /01234567891 1 <=> PR ABCDEFGHIJELMNOPQRSTUVWEYZ [NV ] " _
IMESEE () F4, -, /0123456789 ; <=> @ ABCDEFGHIJELMNOPQRSTUVWIYZ [V]
ImMgsEe () %4, - . /0123456789 : <=>?HABCDEFGHIJELMNOPORSTUNWEYZ [V ]~
IrESEE () %4, -, /0123456789 ;1 <=> ?AABCDEFGHIJELMNOPQRSTUNWEYZ [4]*_
IrESsE () %4, -, /0123456789 ;<= ?RABCDEFGHIJKLMNOP QR

92l

Far Help. press FI |COMI, 38400, & Bits. 1 Stop . MOME v

[Figure 5.5 Serial communication test]

-29. http://www.dagsystem.com



nno SYSTEM USB-EKO1 Users Manual (Rev 1.0)

< Switch ON/OFF test >
You can find a file which it is used to test in folder of “SoftwareWExampleWUSB-
EKO1WSwitch” at CDROM, and test to download “Switch.hex”..

For a RS232 communication program is used to a test, if press switchl, LED(D1)
lights on and transmits contents to serial. If press switch2, LED(D2) lights on and

transmits contents to serial.

=10l x|

File Edit Miew Cofis Command  Misc  Help

Dl=(@| 4[] Sl2e| glwEz]e| ~alva]

Switchl is closed! ;I
Switehl is closed!
Switehl is closed!
Switehl is closed!
Switehl is closed!
Switehl is closed!
Switehl is closed!
Switchl is closed!

Switchl is closed!
Switchl is closed!
Switchl is closed!
Switchl is closed!
Switchl is closed!
Switchl is closed!
Switchl is closed!
Switchl is closed!
Switchl is closed!
Switchl is closed! _J
Switchl is closed!
Switchl is closed!

hd
B

Far Help, press F1 [COM1, 38400, 8 Bits. 1 Stop . NONE v
[Figure 5.6  Switch ON/OFF test]
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< EEPROM read/write test >
You can find a file which it is used to test in folder of “SoftwareWExampleWUSB-
EKO1WEEPROM” at CDROM, and test to download “eeprom.hex”..

For a RS232 communication program is used to a test, if press switchl, it
transmits through communication as reading contents of EEPROM. If press switch?2,
Ox11 record from address of O to address of 10 of EEPROM.

So, first after press switchl, you confirm contents of EEPROM. To press switch?2,

new information is writing, you confirm recorded contents after press switchl again.

o ] [
File Edit Miew Cofig Command Misc Help

D|E| &|=|B & 2|8 ow/z=e| |z E]
Funning EZPRCOM Test Prograan ‘:J
EZFROM Read at address 0!
EOFFFFO1000000FFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
EZFPROM Write at address 0!

EZFROM Read at address 0!

11111111111111111111FFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF

[«]

= >l

For Help, press F1 [CORT, 38400, 8 Bits, 1 Stop . NOME A

[Figure 5.7 EEPROM read/write test]

If a test is finished, to exchange contents of EEPROM to sample.eep values

through EzMr program and proceed continuously a test.
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< USB Disconnection test >
You can find a file which it is used to test in folder of “SoftwareWExampleWUSB-
EKO1WDiscon” at CDROM, and test to download “discon.hex”.

If press switchl, a device disconnect at PC. You can confirm that a driver
disappeared at a “Universal Serial Bus controllers” of device manager.

If press switch2, a device try to reconnect to PC. As a program didn’t program a
necessary code in case of re—connection at sample program, a suitable driver isn’t

installed. If you want to add a code, refer to EZUSB firmware code.

ol x|

3 HEE

C|~3 ERE

ClA~ZdH0l HEE

Or= = 2 2B ZE2NE EHE

ELIH

p HE A8 H~ HEED
Intel (r) 828010B,/DBM USE Enhanced Host Contraller
Intel(R} 82801DB/DBM USE Universal Host Controller - 24C2
Intel(R) 823010B/DBM USE Universal Host Controller - 24C4
Intel(RY 8280108 /DBM USE Universal Host Contraller - 2427
USB 20 REE HE
USE EE HE
USE EE #E

USE EE HE

& USE Device

e MEE HIOZ 2 HY HEEH

oL A=

T=E

#3 7|2C

Y EE(COM 2 LPT) —
3 9 QEHOI~ &R

-&J DVD/CD-AOM S2i012 [ |

I | |
[Figure 5.8  USB Disconnection test]

[#-
[+]-
[#-
[+I-
[+
[#-
[+]-
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5.2 Program and Debugging with Keil uVision

Used program used a LED lighting sample program for simple explanation. An
evaluation copy of Keil program is together it to Development Kit providing Cypress,
you shall select a option in case of installation.

Usage of a necessary program refers to Keil C51 manual to a test. You can get
detailed information in Keil Web site. You can use the evaluation copy to download
Keil Web site.

First, double click SoftwareWExampleWUSB-EKO1WLed.Uv2. (If Keil software
installation normally worked, a project opens like below picture.)

An extension of project is .Uv2.

Wi Led - Fision? - [EWDEY_PRIWUSEWProgramWExampletUSE-EKDIWLedtled, ¢l i [= ]
J File Edit Miew Project Debug Peripherals Tools SVCS Window Help _|ﬁl|1||
(aeEd rere|ocl=csn i rmPmE 0 C6 @ &anoEeersn
|| i 88 8 aX[Target 1 =
=l = #include <ezush.h> =
E--ﬁ Target 1 #define ALLOCATE_EXTERN ¢/ Allocate explicit register addresses here —
E‘"Eﬂ Source Group 1 #include <ezregs.h>
i *
led.c main()
{
DWOED cnt;
0EA = OxIf;
while (TRUE)
{
foricnt=0; cnt < Z00000; cnt++)
OUTA = Ox£f:
| foricnt=0; cnt < Z0000; cnt++)
OUTA = 0x0;
}
i
] Files |@ Regs ] 'nBaaks P Ll;
= -
P e
[ [, Build A Cormrmand A Find in Files 1K | >|
Far Help, press F1 [ Liraca R/

[Figure 5.9 Keil program execution window ]

You make simply complie as you adjust ON/OFF time. (For more information of
uVision refer to Keil manual.) A led.hex file is generated if compiled, you try to

perform it to download at board with using EzMr.exe.
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ZZEZ-USE Control Panel - Ezush-0

(=] 3
File Edit Mew Options Tools Window Help
B (@] &[2|| onen | Tareet[ezusB & ix ~] [err]||
#2Ezusb-0 1ol x|
[Get Pipe Info =] _Psens| Device[Ezuspo -] Lowdten|| et |
GetDeul GetConFl GetPipesl GetStringI Download..l Ml EEPHUM..l UHBStatI El ﬂl

vendFea| fieq [0xA2 | Valud0x 0 | Inded0xBEEF | Lengt{ 7 | Dir[o ouT ~| Hex  [Bo 47 05 80 00 01 00 ~|
(B Transl Pipe | &nchor Download 21x]

[P [ = 2Rl [Qled x| & &EckE- 4'*—_, |
Eulktint | Pipe +| BulkLoop
e back

ResetPipel ."-\.bortPipel F LE!Ij.hE!:=-=:

/=1 E |Led, hex 2760}

=Elant [HexFiles (= hex) =l e

For Help, press F1 ,_’_’_ ~

[Figure 5.10 a way to download execution binary (*.hex) at USB-EKO01 ]

The above way is a way testing a direct execution code after download through

USB connection, a way of debugging with serial communication is as follows.

As the debugging uses a serial communication(COM1 at board), you cannot use it
with comm.exe program at the same time.
If using comZ at board, after being load with a "mon-int-siol.hex” monitor

program to a board, you shall use it as making JP2 of a board and the separate cable

which can connect.

The cable connection is as follows.

5264-03 DSUB 9pin

—_

|c000\1c»4>—t01|\>w

[Figure 5.11 COM2 Cable connection]
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And it uses a communication speed to 19200bps in the debugging mode.

For the following Dialog box to appear a setting way if you perform a menu

“Targetl” at Project/Option for Target, you set it up to press a setting button as you

select a debug tab.

wiled - Zision? M [=5]
_l= 5||
EELE I e
H@ % | & Target | =
== #include <ezusb.h> =
E"E Target | | #define ALLOCATE_EXTERN // Allocate explicit register addresses here —
: 3 P #innlude <rmrems. b
= a u{;; Options for Target ‘Target | 2l x|
Target| Output| Listing | C51 | A51 | BL5I Locate | BLGI Misc Debug |
i Use Simulator i+ Use: |KeH Manitar-h1 Driver ﬂ Settings |
¥ Load Application at Startup v Go till main() v Load Application at Startup v Go till main(}
Initialization File: TargElIE : : x|
Comm Port Settings Cache Options R, |
Restore Debug Sessi Bort: [Com 1 vl [¥ Cache DATA (SFRY
s Baudrate: [T9200 =] # Cache IDATA s
¥ ‘Watchpoints & F B .
; —— ¥ Cache XDATA
Iv Memory Display  —Stop Program Execution with
¥ Serial Interrupt T I¥ Cache CODE
CPU DLL: Parai
EBLOLC | Cancel |
Dialog DLL: Pararneter: Dialog DLL: Paramneter:
|DP5].DLL |—pAN2l |TF‘5].DLL |—p52
o0 [ oma | Defaus | "o
2 F
4[4 Buitd £ 2of| ¢ | »IJ
| [Cidcs ROW

[Figure 5.12 Keil Debugging setup window1]

And you shall use the monitor driver which isn’t a default driver of DAQ in case of

the debugging. At this time you test it as you perform it after confirming contents of

a cpdagmon.bat file of a Driver folder. You perform it after disconnecting a board

with PC when you use batch command.

In the state that loading became a project and press

button like figure 5.9, a

screen will be changed by operating debugger like figure 5.12. From here you can

test the debugging step by step. You can confirm CPU register, memory data

assembly nicmonic etc. and adjustment is possible in case of the debugging.

Detailed program usage should refer to a Keil Manual.

http://www.dagsystem.com
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z ¥ =10l x|
File Edit View Project Debug Peripherals Tools S¥CS Window Help ;lilil‘
BSHG LR D o %o AREIR  C6 e E|@EE| e e
wEHonREuls s aprsEe A
C:0xz11FA 6350D3 XRL 0z50,#CHHO(0xD3) -]
C:0z11FD ATEFD MOV @R1, 0xFD
C:0=x11FF 3D ADDC A RS
1
5: main()
G: |
7 DWORD cnt;
o OE& = 0Oxff;
9:
o 01200 907Fa9C MOV DPTR,#0EA (0x7F9C)
C:0x1203 74FF MOV A, #0xFF
C:0x1205 FO MOVK @DPTR,A
10: while (TRUE)
11: {
12: for(ent=0; cnt < Z200000; cot++)
C:0x1206 E4 CLR A
C:0x1z207 F50B Hov 0z0B.A
C:0z1209 Fooa MOV O0z04.A
C:0=x120B F509 MOV 0z09.A
C:0xl1z20D F508 Hov 0z08,4
C:0x120F 7F40 MOV R7,#0x40
C:0x1211 7EOD MOV R6 ., #0x0D
C:0x1213 7D03 Hov R5, #0203
C:0x1215 7Coo MOV R4,#0=x00
C:0x1217 ABOB MOV R3,0=0B
C:0x1219 BAOA Hov Rz, 0z0A
C:0z121B A909 MOV R1,0x09
Bries S Reqs iEI.DX121D ABO8 MOV RO,0x08 \ v|
2[Running in Eva] ill Mame _ﬁl Address: [T200 H
</|Connected to cnit 00
Load "E:““NDEW C:0:x04B0: 01 1E 0O6 02 03 02
C:0xz04B6: 02 01 01 01 01 01
> C:0x04BC: 01 01 01 01 01 1E
ASM ASSION  [5] C:0:0402: 04 02 29 02 03 02
MADDld] > TA[ATETF Locals £ Watch &1, Watch #2 i Call Stack EEIND Wemary #1 f_ Menrry #2 ) benry &
For Help, press F1 [ [ l_ I_H/W 4

[Figure 5.13 Keil Debugging setup window?2]

5.3 Firmware(Ezusbhfw) Description
A firmware source code is providing that it implemented a basic USB protocol at

8051 cores to developers at Cypress. You can find a source code as like picture.

o ] |
DEE BIE 220 SAFIE =EXD ST [ |
CHE - = -3 Q2 (e B T X o 2.
i) I[:I Ezush J
= x [0 -« | 3| EE o 1y
503 Cynress 2| [Ebuild.bat KB MS-DOS 2 T 2002 09-16
=7 USE @dscr.aE] KB ART I 2002-03-16
B0 Appllcatmn Reference Mate #]dscrh IKE H I 2002-03-16
@fw,c 10kB  C o 2002-09-16
@fw.hex FKB HEX Dh 2002-09-16
(] Drivers @fW.Opt 2B OPT DM 2002-03-16
(1 Examples &fw.plg kB  HTML Docurnent 2004-12-24
@fw,prj 2B PRJ Itz 2002-09-16
..{j Hardware @fw.LIVE 2kB  uWisionZ Project .., 2002-09-16
B D Target o @periph.c KB C b 2002-03-16
i E| D Fur [£] readme, tut kB HAE ZM 2002-09-16
{:l FXE
[ {:| Inc
w7 Lib
¢ -1 LoadExt
@1 Monitar
=7 Util
-] Documents and Settings
-1 Keil hd
«| -l ool
[1THA (CI23 HE Z2F 11.5GB) [31.2KB [Z L 2EE v

[Figure 5.13 Firmware source folder]
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If double clicks “fw.Uv2” at the above screen, the project is opened at Keil

program as like below picture.

See the figure 5.14, A file used 5(fw.c periph.c dscr.ab1, ezusb.lib, usbjmptb.obj),

VID/PID and string table which it is used USB device registration can find at

DSCR.A51(Assembly Source Code) and it can modify. Most of application code

modify at Periph.c and can use.

USBJmpTb.OBJ is object code. But, it can find in “TargetWlib” folder with a source

form and can use. Ezusb.lib can modify and use to fit the developers.

=10l x|
@Eile Edit Miew Project Debug Peripherals Tools SYCS Window Help _|ﬁl|5||
S =N RN e
B & @ EE| o & P
|[& i | & [Target 1 =
- B
=54 Target 1 i: -
=] a Source Group 1 ;; Blobal Variahles
Fw.C . .
ERIPH.C rzeg DECR :: locate the descriptor table in
SCFL"?? DeviceDscr:
Zush. i dhb deviceDzcrEnd-Devicelbscr :: Descri
USBJmpTh. OBJ dh DSCE,_DEVICE :; Decriptor type
dur 0001H :: Specification Version (EBCD)
db 00H ;2 Device class
dhb 00H :; Dewice sub-class
db 00K Dewice sub-zub-clasza
dh Maxinmum packet =ize
db H
dh 2 ;; Product string index
dh a :: Gerial number string index
dh 1 : Mumber of confiqurations
& devicelscrEnd: -
& Fites |@ Regs I ([ Bocks I [l _’l—l
- ]
-
[T > T+, Buitd £ Gomraand A Findin Files | R

For Help, press F1

[ |LE9

C

[Figure 5.14 VID/PIC Modify]

For more detailed usage and contents, refer to “Anchor Firmware FW.pdf” file.
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5.4 Make USB PC driver
DDK(Driver Development Kit) shall be installed to PC in order to make a driver for
Win32.
Usable DDK is Windows 98/2000/me. Before DDK installation, Visual C++ shall be

installed more than version 5.0.
The environmental setting order that can be made from a driver is as follows.
(1) Visual C Installation
(2) DDK Installation
You can see a figure 5.15 after finished installation. Checked build
environment is a compile environment which involved a debugging information
and it is used in case of development, Free build environment is used a driver for

distribution.

3
n Maodern Driver Kit ¥

r L= EVNBIL (= Debugging Tools

4 Windows Me DDK. » B Checked £4 Bit Build Environment

B Checked Build Environrment
2 DDK Documentation

& Driver Verifier

@ Free Build Environment

@ Getting Started

[Figure 5.15 Installed DDK]

You shall make generally compile after the first installation. In other words, if

each environment performs, it will move to the folder which installed DDK.

Execution build —cZ, total source will be compiled. An expectation lead time is
approximately 30 minutes. If compile doesn’t work normally, there have a

problem of installation.

A DDK source location is as follows.

& NTDDK®WsrcWwdmWusbWhbulkusb
& NTDDK®WsrcWwdmWusbWisousb

& NTDDK®WsrcWwdmWhid
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(3) Driver Compile

A driver source to provide to a sample at Cypress is ezloader, ezmon, ezusbdrv
three this. It can find a “Drivers” folder, three drivers entire source is same, but
there is some difference.

Ezmon and ezusbdrv differ in having download file or not. Ezmon has keil
debugger binary image, download automatically usable to the debugging when
registration. Ezusbdrv doesn’t have download binary image, it register default
USB only, stay 8051 with reset state. Most of I/O routines related USB are
removed in case of Ezloader, the code can download when booting. You had better
to use a source of ezmon.

You can make a binary image to use first booting, and have to compile it. A way
is as follows that you made it.

First, the program that it is performed make by Keil compiler. A result file is
xxx.hex. The binary image that it was used when it made a dagmon.sys driver
used a Keil debugger monitor “mon-int-sio0.hex”. The reason that I used, I want
use an image to use internal memory and COM1to a debugging port. And, let you
convert hex output by source “c” source code as you use hex2c utility.

“hex2c.exe mon-int-sio0.hex mon-int-sio0.c”

You make compile as you copy the source which let you convert it to

“monblhi.c”. A screen that it is compiled is as follows.

Juild Envir
Mew or updated MEUC detected. Updating DDK environment....

Setting environment for using Microsoft Uisuwal C++ tools.
Starting dirs creation...Completed.

C:HWNTDDK>e:
E:Wrcd Programtdriverttdagmon

E:WProgramtiDriverfidagmon>build —c

[Figure 5.16 Device Driver Compile]
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Basic source of all WDM drivers is as follows.

& DriverEntry(): CallBack Routine Registration

& AddDevice(): DriverObject Creation, Symbolic linkname Registration,
TopOfStackObject Get

& PnP Process: Power/Pnp Relevant Facts Process, USB Descriptor Get, Pipe
Information Get, Device Remove Routine

& User I/O Request Process: CreateFile(), CloseHandle(), ReadFile(), WriteFile(),

DeviceloControl() etc.. Wind32 functional call process

5.5 Make EEPROM Image
As I explained it at “4.3 booting option”, if the AN2131 is released to Power On
Reset, first “I2C Boot Loader” operates, it confirm that EEPROM is connected to an
external I12C bus. If EEPROM operates (Ack is asserted), it decide according to data
of EEPROM first byte how to operate.

5.5.1 No Serial EEPROM
If there is EEPROM, if the first byte value isn’t OxBO and B2, the VID, PID of
AN2131 registers it to Host(PC) to 0x0547, 0x2131. 8051 core is stayed with reset

state. Therefore, you shall release 8051 at reset at a device driver or application

program.
VID 0x0547 (Cypress semiconductor)
PID 0x2131 (EZ-USB chip)
DID 0xXXYY (depends on revision)

5.5.2 Serial EEPROM with First Byte is 0xBO

But, if the first byte value is 0xBO0, registers it to Host(PC) as like following table.
8051 core is stayed with reset state. Therefore, you shall release 8051 at reset at a
device driver or application program.

It is mainly used when the driver operates to download an execution binary image

and EEPROM stores ID only, if EEPROM capacity is small.

EEPROM ADDR Description
0 0xBO

1 VID Low

2 VID High
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3 PID Low
4 PID High
5 DID Low
6 DID High
7 Not Used

5.5.3 Serial EEPROM with First Byte is OxB2(fw_out.eep3t=)
If the first byte value is 0xBO0, registers it to Host(PC) as like following table. After

an execution binary image download to memory at EEPROM, you shall release 8051

at reset at a device driver or application program.

It is mainly used when the program capacity is small and EEPROM capacity is

enough and you need not to directly connect to PC.

EEPROM
ADDR

Description

0xB2

VID Low

VID High

PID Low

PID High

DID Low

DID High

Length High

Length Low

O |0 (NS ||~ WIN|[+—H]|O

Start Address High

Start Address Low

Data BLock

Length High

Length Low

Start Address High

Start Address Low

Data BLock
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-- 0x80
-- 0x01
- Ox7F
- 0x92

- 00000000

The maximum value of Length High is 0x3, so the maximum size of record is 1024
bytes. vpA| 9} A Ecll= A Hlo|Ex vhA S &l 0x800]W, F WA= 1 #Hio]
E A% 2], CPUCS(0x7F92)ll 00 & A4 ==3ke] 8051 cores el AlellA &
Al =S g

The data of EEPROM can only transfer to internal memory of AN2131. It don’t

transfer to external memory. To make EEPROM image, it is convenient to make a

batch file using “hex2bix” utility.

The under example shows firmware(fw.hex) is made of EEPROM image, you can
find a eprom.bat file at EEPROM_IM folder in CDROM.

hexZbix —IR —-M 0x8000 -V Ox6712 —P Ox0001 -F OxBZ2 -0 fw_out.eep fw.hex

An EEPROM image to make uses “EZ-USB Control Panel” like figure 5.17, and
uses download to EEPROM memory of USB-EKO1 board.

TZEZ-USE Control Panel - Ezusb-0

=101 x|
File Edit Miew Options Tools Window Help
B &[5 [@ &|R]] sonar | Taoet[EzusBarx -] [oe]]|
2 Ezusb-0 I [m] B3
GetDeul GetConrl GetF’lpesl GetStnngl Download..l Ml EEPHEIM..l UHBStatl El ﬂl

vendfea| Fieq [0xA2 | Valud0x0000 | Inde0xBEEF | Lenattf16 | Dirf[1iN ~| Hex  [Bo 47 05 80 00 01 00 <]
lso Transl Pipe I EEPROM Download

el 3
et | o ——  EE IR [E}ccorom images < E of B~ |
Bulkflntl P|pe| = ,l EulkLoop
——— [=]2100ic
ResetPipel BAbortPipe| F 2200_24[\"”12.“0
"EZUSE Contral |2 2200-48Mhz.iic
Get PipeInfo =] 2200Memtest,jic
Interface Size = rmakeprom. bat
=] readme, txt
OH DIECM): [2100,jic 2710}
b2 AT |A||Fi|es (== x| =4
i

Far Help, press F1

I I

[Figure 5.17 EEPROM download image]
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5.6 Application Program for PC

There are a lot of tools and methods to make application for PC, we used a way to
make it with using Visual C++ of Microsoft at this manual.

A way to be the best in case of programming, individual engineer is the best to use a
tool that it is familiar and comfortable.

If you are seen source of a device driver, EZ-USB device is registered to Host(PC)
for symbolic names of "ezusb-i". The “i” is created according to device order
registered.

Figure 5.19 show that a programming with using Visual C, you can find a source at

“Software/application” folder in CDROM.

ual C++ - [EKOON,rc - IDD_EKOD] _DIALOG § gl — ol =
Eile Edit Miew [nsert Project Build Tools MWindow Help = =1 x|
BlzEd | =00 o [BER Momdcony ~ln
CEK001DIg =l[an crass members)=|[ « CEKoD1DIg R |JJ@ 25 ! gl |
BENE x| =
E-E8 FKO01 classes - ; Colliiiiiiiiiiiis
== CAboutDIg ——
=% CEKDO1App %
- ¢ CEKOD1App( Az abl
- & Initinstance() =]
=" CEK001DIg " @®
- § bOpenDriver[HANDLE *phDev, C£ — =
- ¢ CEKDO01DIg[C¥nd *pParent = NUI|
-9 DoDataExchange[CDataExchangi m
¢ OnButtonl ed10f[) 2 m
%g( OnButtonLed10n|) - B
%4 OnButtonLed20f{) O
-3¢ OnButtonLed20n() cl I
--%4 OnlnitDialog( = H
% OnPaint]) 26 FF
% OnQueryDraglcon() bl [im| oo
[PV . P PPV ST I o T & Vi
'I:CIassViewllglResourceViewIFiIeViewI LI

BEEEEEEEEEEEED =

lalx
[+

Build { Debug 3 Findin Files 1% A4 |

L

Ready

[Figure 5.18 Programming with using Visual C+ + ]

This application is for the purpose of operating 32bit Windows operating systems, it is
essence to use Win32 API function. Two functions to be important among Win32 API are
as follows.

(1) CreateFile()
(2) DeviceloControl().

The following source shows no matter how to operate at programs two above API.
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BOOL CEKO61D1g::bOpenDriver (HANDLE #*phDev, CString csDeuHame)

{
CString csHame = “'RHHN W
csHame += csDeuvHName;
#phDev = CreateFile( csHame,
GEHERIC_WRITE,
FILE_SHARE_WRITE,
NULL ,
OPEN_EXISTINE,
a,
NULL);
if (=phDev == IHUALID_ HANDLE_VALUE)
{
return {(FALSE);
H
elsce
{
return {TRUE};
H
H
bRet = DeviceloControl(
m_hDey,
IOCTL_EZUSB_BULK_WRITE,
&nPipe,
sizeof{nPipe)},
outBuf,
sizeof{outBuf),
&nByte,
HULLY;

For more information, refer to “EZ-USB General Purpose Driver Spec.pdf”.

Figure 5.10 is an execution screen of the last application finished. When a program
execute, a device searches for connection at PC. If it does not find, it closed

automatically. If it success to find, the program is performed.
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x|

~Simple USE Control program

DOFF OM{REDY  OM{BLUE)

J @ @

(Mote) Please check the LEDs on the Board
LEDT -

oN | OFF | @

LEDZ

on | OFF | @

ExT |

[Figure 5.19 Completed Application Program]

When an action of a program processes an ON/OFF button of a above screen, LED
(D1/D2) of board fits it on the button and repeat ON/OFF. Also, if it press a switch in the
blue circle of USB-EKO01, LED(D1/D2) repeat ON/OFF. This contents transfer

automatically and it is appeared to LED output of an application.

[Figure 5.20 Application Interlock Test]
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Appendix

A. Driver Installation and Remove
<Driver Installation>

If a device (PCI, USB etc.) supporting Plug and Play is connected in a system(PC), to
make Enumeration at OS as using device ID(VID) and product ID(PID). At this time, if it
is found a driver to fit in a device at registry, it is loaded with a relevant driver.
Otherwise (For example, the first device in case of installation), a hardware installation
wizard lets execution (Refer to “3.3 Board Driver Installation”) and a device will be registered
at PC.

<Driver Removal>
It frequently occur to modify a driver and exchange ID of a device when it
development, the work that shall remove a driver of the device which I was registered.
It shall modify a registry at this time, a registry can cause a fatal error if it modifies
wrong as it is putting all information of a Microsoft Windows.
Reference when a registry removal
Windows98 and 2000 XP use all different a value of registry key.
You shall have elimination authority at Windows2000 in order to delete a key value.
(Administrator cannot delete freely it.)
Windows2000 has two registry editors. It is a Regedit.exe and regedt32.exe. You
can see a screen like the following figure in order to get elimination authority if you
perform “regedt32.exe”, you shall erase a key value in “Security” menu as you select

“user authority” after selecting all authority.

MAUSENE) BIE) BEETY S2M) RENS B&Q) AW ERWH

FCARS-1 1 CF-B056-44455 3540001
USBEWClass_NESubClass_II2Prol_il USBWClass_I&SubC

el || USE Development Boasd
3 CantralSe1002 ot | CF-8056-444553540000) W00 18
- =] CureniControlS [vid_IMA Fid_0007 &Fev_0000 USEWi_tmaFd_0007
Dieice

¢ _mEw. |

F RSENH e THEEE AR HEHE O HHE AR £ 2R

mE | Hm: | msw@ |

1 Vid_067bEPid_2507
05 Vid_08398Pd_T0T1
0 vid_090a&Fid_1001
- (5 vid_DealdPid_2168
0 vid_DealdPid 6803
— 05 vid_B71 2 £ Fwl_0007
3 vid & Fid_0001

Yfp hadbeiaraginr |
ST O
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Above two executable file is unified at the Windows XP, also you shall erase a key

value in “Security” menu as you select “user authority” after selecting all authority.

Registry key and file which you shall erase are as follows.

1. A key value of “Vid_xxxx&Pid_xxxx” is made to Vender ID and Product ID at
“HKLMWSYSTEMWCurrentControlSetWEnumWUSBW”.
Currently used control set save to “CurrentControlSet” key, it store before control
set to “ControlSet0O01” and “ControlSet002”, and a registry can restore in case of

the error occurrence at Windows. The “ControlSetO01” and “ControlSet002” shall

erase it according to cases

2. It erase a value which it is registered to class in “HKLMWSYSTEMWCurrent
ControlSetWControlWClassW{36FCI9E60-C465-11CF-8056-444553540000}".
A class ID “{36FC9E60-C465-11CF -8056-444553540000}” is a value of USB

(Universal Serial Bus).

& |~Eg BE| =10l x|
HAAERR) ME(E) HIN SHIIE ZSZH)
=0 SYSTEM a][O= =) |_CHOIES
-1 Contro/Set001 [25] (7122 REG_SZ HE IS A HESY
-1 ControlSet002 [ab] Class REG_S7 USB
=-1 CurrentControl5et lcon REG_SZ —20
=+ Control HolnstallCl REG_SZ |
o ibiters [aB]MalnstallClass _!
&-[[0 BackupRestore
{22 Blosinfa

{1 BootVerificationProgram

E

B0 {4D36E965-E325-11CE-BFC1-08002BE 10318}
-1 {4D36E96E-E325-11CE-BFC1-080026E 10316}
-1 {4D36E9GT-E325-11CE-BFC1-080026E 10316}
- {4D36E9EE-E325-11CE-BFC1-080026E 10316}
-0 {4D36E963-E325-11CE-BFC1-080028E 10318}
B {4D36E96A-E325-11CE-BFC1-06002BE 10318]
B0 {4D36E96E-E325-11CE-BFC1-08002BE 10318)
B {4D36E9EC-E325-11CE-BFC1-03002BE 10318
--{Z1 {4D36E9ED-E325-11CE-BFC1-08002BE10318] &
4| [ D < | |
Z

LH 2 FEWHKEY_LOCAL MACHINEWSYSTEMWCurrentControl Set#ControlWClas s {36F C9ERD-C465-11CF-8056-444553540000}

There is key value by the orders that I was registered under Class like below
picture, right side window can take registered contents. It removes a key value

called “0018”.
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=31

{2 BootVerificationProgram
{1 Class
B[ {36FCYERD-C4B5-11CF-6
-3 0000
{27 0001
D ooz
D 0003
{1 o004
- 0005
{7 000G
D ono?
D 0nog
£ 0009
-3 0010
{27 0011
D oz
D s
£ 0014
-3 0015
{7 0016
D oy

(-2 {4D36EY6E-E325-11CE-B
-1 {4D36E96E-EF25-11CE-B
-3 {4D3IEEYEI-EIE-11CE-B
-0 {4D36EI68-E325-11CE-B
-0 {4D36EI63-E32E-11CE-B
£
[
[

i1 {4D36E964A-E325-11CE-B
¢ {4D36E96B-E325-11CE-B
¢ {4D36EIRC-E3Z5-11CE-E

4

({1 {4D3BEIB0-EIZ5-11CE-B &
»I

{7 Biosinfa =]

1=

[_CIOIES

) (7125t

[ab] Devloader

[ab) DriverDesc

[aB] InfPath

[ab] InfSection

[aB] InfS ectionExt
[ab] MatchingDeviceld
[aB)NTMPDriver

[aB] Provideriame

|

(2h 28 2rE)

=ntkern

DAC systemn USB Developrnent Board
oem6.int

DaCsystern, Dey

MT

usbitvid_ffffapid_0001

dagqush,sys

DAC system

| |
4

|LH 2 EEIWHKEY_LOC AL_MACHINEW S YSTEMW CurrentConirol SetWC ontrol'Class | 36F C 9EG0-C 4851 1C F-8056-444553540000} 0013

We can know the inf file which we shall remove at the above picture. It is a

“oem®6.inf”, this file can find an inf folder in Windows installation folder. For example,

it is a “C:WWINNTWInf” folder.

3. “HKLMWSYSTEMWCurrentControlSetWServicesWService Name (Normally the

company name is used most a case).

Eg| MED)| =0l x|
R£EZIR) BEE) BN EAFNNE ES2HH)
w0 Cdrb_2K BIEE 8 EDIE]
(22 Cdralwk 01220 FEG_5Z (2 am o)
{1 Cdrom DisplayName REG_57 D& systern General Purpose USE Drimwe
{1 Changer (28 ErrorCantrol REG_DWORD 000000001 (13
O Cisut [ab] Group REG_SZ Base
=0 ClioSry (28] ImagePath REG_EXPAND_SZ  Systern32wiriverswdagusb,sys
@0 ContentFilter ) Start REG_DWORD 00000002 (2)
g Contentindex i Ta REG_DWORD DxD000001E 22}
&) craame 2 Type REG_DWORD 0x00000007 (1)

<

-1 cpafcalm
-1 cpafws2e
{27 dac96int
‘A

-] deckzpsx
{2 Dhep

B+ dmboat
{1 drmio
B3 drload
-3 dmserver

{21 DMusic

{7 Dnzcache
{1 D51410D
-0 E100B

E-7 EFS

@] Eventlog

{1 EventSystemn
-1 EZUSB
-] EZUSBDEY

il

il

|LH HEZEWHEEY _LOCAL_MACHINEWSYSTEMW CurrentControlSetWServicesWhAlsystemn

=
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B. Connector (JP1 and JP7) PIN map

<JP1>
PIN# Name Description

1 NC No Connection
2 NC No Connection
3 GND Signal Ground
4 GND Signal Ground
5 SMO Serial ROM select 0
6 SM1 Serial ROM select 1 (short to ground for 241.C64)
7 PA7 8051 General Purpose PortA 7
8 PAG6 8051 General Purpose PortA 6
9 PAS 8051 General Purpose PortA 5
10 PA4 8051 General Purpose PortA 4
11 PA3 8051 General Purpose PortA 3
12 PA2 8051 General Purpose PortA 2
13 PA1 8051 General Purpose PortA 1
14 PAO 8051 General Purpose PortA O
15 GND Signal Ground
16 WAKEUP# Wakeup input from CPU suspend
17 SCL [2C signal clock
18 SDA [2C signal data
19 BKPT Break Point Output
20 3.3V 3.3V Power Supply
21 D6 Data bus 6
22 D7 Data bus 7
23 D4 Data bus 4
24 D5 Data bus 5
25 PB6 8051 General Purpose PortB 6
26 PB7 8051 General Purpose PortB 7
27 PB4 8051 General Purpose PortB 4
28 PB5 8051 General Purpose PortB 5
29 D2 Data bus 2
30 D3 Data bus 3
31 DO Data bus O
32 D1 Data bus 1
33 GND Signal Ground
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34 GND Signal Ground
35 PB2 8051 General Purpose PortB 2
36 PB3 8051 General Purpose PortB 3
37 PBO 8051 General Purpose PortB O
38 PB1 8051 General Purpose PortB 1
39 3.3V 3.3V Power supply
40 3.3V 3.3V Power Supply
<JP7>
PIN# Name Description
1 USB_N USB D-
2 RST_IN External Reset Input
3 USB_P USB D+
4 RESET# Reset Output (Low Active)
5 DISCON# USB Disconnection Output (Low Active)
6 PSEN# Program strobe Enable
7 3.3V 3.3V Power Supply
8 GND Signal Ground
9 3.3V 3.3V Power Supply
10 CLK24 CPU clock 24Mhz
11 A0 Address Bus 0
12 GND Signal Ground
13 A2 Address Bus 2
14 Al Address Bus 1
15 A4 Address Bus 4
16 A3 Address Bus 3
17 A6 Address Bus 6
18 A5 Address Bus 5
19 EA External Access Input
20 A7 Address Bus 7
21 A8 Address Bus 8
22 RESET Reset Output (High Active)
23 A10 Address Bus 10
24 A9 Address Bus 9
25 GND Signal Ground
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26 All Address Bus 11

27 PCO 8051 General Purpose PortC 0O

28 GND Signal Ground

29 PC2 8051 General Purpose PortC 2

30 PC1 8051 General Purpose PortC 1

31 Al2 Address Bus 12

32 PC3 8051 General Purpose PortC 3

33 Al4 Address Bus 14

34 Al3 Address Bus 13

35 PC4 8051 General Purpose PortC 4

36 Alb5 Address Bus 15

37 PC6 8051 General Purpose PortC 6

38 PC5 8051 General Purpose PortC 5

39 5V 5V Power Supply

40 PC7 8051 General Purpose PortC 7
C. Notice

(Notice 1) USB VID(OxFFFF) to use boards isn’t registered to USB sig(www.usg.org)

because it is artificial ID, you cannot use it to the formal products just test only.

(Notice 2) A lot of sections of this manual are referring to Cypress Development Kit, You

cannot use without permission contents regarding intelligent property of an individual

company mentioned to this manual and Keil uVision.
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