D KEIL Application Note
SOFTWARE

Programming the Cypress EZ-USB Board APNT_162

OVERVIEW

This Application Note shows you how to:

e (Connect the Cypress EZ-USB Development Board to the PC and start the Keil
Monitor-51.

e Verify that the Cypress EZ-USB Development Board works and download a sample
test application.

e configure Keil pVision2 to download user code to the Cypress EZ-USB Development
Board.

PREPARE YOUR PC FOR THE EZ-USB BOARD

The following section describes the steps that need to be performed for debugging with
uVision2 debugger.

The EZ-USB board comes with complete USB drivers for the PC. If you want to debug
your application code with the Keil Monitor-51 you should copy the following files to a
floppy disk and locate this in to drive A:

e Cypress\USB\Drivers\EZMON\Lib\I386\Checked\EZMON.SYS

e Cypress\USB\Drivers\EZUSBDRV\Lib\I386\Checked\EZUSB.SY'S

e Cypress\USB\Drivers\EZUSBW2K.INF

When you connOect the EZ-USB board to the PC via the supplied standard USB cable,
your computer should display the following message:

Found New Hardware

aifie  |ISE Device

Since there is no existing driver for the EZ-USB board on your computer, Windows starts
the Found New Hardware Wizard.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps pou install a device driver for a
hardware device.

To continue, click Nest.

< Back Cancel |

Then you select the floppy disk drive A: as source for the driver files.

Found New Hardware Wizard

Locate Driver Files M
‘wihere do vou want Windows to search for driver files?

Search for driver files for the following hardware device:

@ LIS Device

The wizard zearches for suitable drivers in its driver database on pour computer and in
any of the following optional search locations that you specify,

To start the search, click Nest. If you are searching on a floppy dizk or CO-ROM drive,
inzert the floppy disk or CD before clicking Mext.
Optional search locations:
¥ Floppy disk drives
" CO-ROM drives
rs
I™ | Mirosoft windaws pdate

< Back I et » I Cancel

EXAMPLE CYPRESS PROJECT

After you have connected the EZ-USB board to the PC, you may check if the sample application
that is provided with this Application Note works correct. Therefore perform the following
steps:

e  From the Windows Start menu run Programs — Cypress — USB — EZ-USB Control panel.
This should open the EZ-USB Control Panel with Ezusb-0 as device name. When you send
the command Get Pipe Info to the board you should get Interface Size 16 as return
message. This is shown in the following picture:
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EZ—USB Control Panel - Ezush-0

=10l x|
File Edit Wiew Options Tools ‘Window Help
| =e 82 5
=10l x|

|Get Pipe Info j f)Sendl Device |Ezush—l] 'l | "°ad"°"|

GetDeul GetConFI GetF’ipesl GetStringl Download..l EEPHDM..l UHBStatI HOLD | RN |

VendRea| Req [0xA2 | valus [0x0000 | 1ndex|[0xBEEF | tength 16 | o [1 1IN+ HexBytes [BO 47 05 80 00 01 00 - ‘

IsoTransl Pipe I j Packets |1 28 | Size |15 | Euffers |2 | Frames | Buffer ‘
BU|kT'a"5| Pipe I j Length (64 Hex Bytes |5 j B”"‘L""p”
ResetPipel P.bortPipeI FiIeTrans..l Fipe | j ‘

Set"’acel Interface D P.ItSettingD ‘

EZ-USE Control Panel - built 11:31:35 Jul 28 2000
Get Pipelnfo
Interface Size 16

For Help, press F1 l_ v

e Connect the SIO-1 connect on the EZ-USB Development Board with a standard 9-pin serial
cable to the PC COMI port.

e Then start Keil pVision2 and open the project TARGET\CIUSBTST.UV2 that comes with

this application note. This sample project allows you to display a single digit on the EZ-USB
Development Board.

e  With Project — Rebuild all Target Files (nVision2 menu) you may check that all
development software packages are installed correctly. This generates the example project,
but may generate two Warning 16 messages, since some library functions are not used.

e With Debug — Start/Stop Debug Session (11 Vision2 menu) you can start the pVision2
debugger. (Make sure that you have connected the EZ-USB port via a serial cable as
described above!). pVision2 should connect to Monitor-51 and start with the debug screen
as shown in the following picture:
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U ciusbtst - p¥ision2 - [D:\EXAMPLE  targetciusbtst.c] -3l x|
“ File Edit Wiew Project Debug Peripherals Tools SYCS ‘Window Help |- 5[|
(2@ 2e o0 s ARMEE CaB(SQmEoerE Fooneo ol ke|a
———lx
void main(void) j
HEQ'S“"—IVE‘ILI { unsigned char reply_length: =
Bl Regs svlong int j=0;
0 Ds0d ssunsigned long mdata i;
- w00 WORD offset:
DWORD DevDescrlen;
2 0x5¢ ] DWORD §=0:
el 0x00 WORD IntDescraddr:
) =00 WORD ExtDescriddr:
g 0400 DUWORD i
## Initialize Global States
8 041 Sleep = FALSE: s Disable sleep node
7 0x00 Rwuen = FALSE: s« Disshle remote wakeup
- 5ys Selfpwr = FALSE: </ Disable self povered
A 1500 GotSUD = FALSE: </ Clear "Got setup data’ flag
b 0400 s Initialize user device
s Ox3a TD_Init();
dptr 0x03fa
~PC § s s+ The following =sction of code is used to relocate the descriptor table
B 0x04 <7 Since the SUDPTRH and SUDPTRL are assigned the address of the descriptor
P ! 7+ table, the descriptor table nust be located in on-part memory.
## The 4K demo tools locate all code sections in szternal mnemory.
<7 The descriptor table is relocated by the frameworks ONLY if it is found
#+ to be located in external memory
#if 1
pheviceDscr = (WORD)iDeviceDscr:
pConfighscr = (WORD)&ConfigDscr
pStringDscr = (UORD)&StringDscr:
if ({WORD)&DeviceDscr & Oxes000) J
{
IntDescriddr = INTERNAL DSCR_ADDE;
ExtDescriddr = (WORD)&DeviceDscr
DevDescrlen = (WORD)&UserDscr — (UORD)&DewiceDscr + 2.
for (1 = 0: 1 ¢ DevDescrlen: i++)
*((BYTE =data *)IntDescriddr+i) = 0=CD; ud
L4

Elfits (5 Regs IQ}]B.. . ciusblst o |

%‘ Connected to Monitor-51 ¥3.0 |
- |Load "D:~NEXAMPLE~~target-~seciushtst"

el

>

offset
DevDescilen

|
IntDescraddr
ExtDescrbddr
i

Address: H

Lepe

0x0100 ..
0x00000.
0x00000...
0x0000

0x0000 ..
0x00000,

ASM ASSIGN BreakDisable BreakEnable BreakEill BreakList |ZI

LA > T B Find in Files | KX}

Command

AT I Locats Gl 5t

[A[ATR >, Memory 1 M

Ready

gL it [T | Rw 2

Start the USB application via the uVision2 menu:

Debug — Go.

Microsoft Windows will start again the Found New Hardware Wizard. You should
perform the same steps and use the same floppy disk as described under PREPARE YOUR

PC FOR THE EZ-USB BOARD described above.

The renumeration process described in the file DSCR.AS51 that is part of the project, the
board connects again to the PC. In the EZ-USB Control Panel you can send again the
command Get Pipe Info. The board should react as in the following picture with the

message Interface Size 56...
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EZ—USB Control Panel - Ezush-0

- =10l x|
File Edit Miew Options Tools ‘Window Help
: i ] ]
|Get Pipe Info j f)Sendl Device |Ezush-l] 'l | "°ad"°"|
GetDeul GetConFl GetF’ipesl GetStringl Download..l EEPHDM..l UHBStatI HOLD | RUN |
VendRea| Req [0xA2 | walus [0x0000 | 1ndex|[0xBEEF | tength[16 | o [1 1IN+ HexBytes [BO 47 05 80 00 01 00 - ‘
|5°T'ansl Pipe: I j Packets |1 28 | Size |15 | Buffers |2 | Frames | Buffer ‘
BulkTran5| Ppe |1:Endpoint2 OUT v/ Length |64 Hex Bytes |5 ] Bulkl-oop”
ResetPipel P.bortPipel FiIeTrans..l Fipe |~| :Endpuint 2 OUT j ‘
Se“FaC?l Interface D AItSettingl:I ‘
EZ-USE Control Panel - built 11:31:35 Jul 28 2000
Get Pipelnfo
Interface Size 56
Pip=e: 0 Type: BLE Endpoint: 2 IN HaxFktSize: 0=40
lPipe: 1 Type: BLE Endpoint: 2 OUT HaxPktSize: 0=x40
For Help, press F1 l_ v
e Then use the button BulkTrans with Pipe 1: Endpoint 2 OUT, Hex Bytes: 41 0 1 5 as shown
in the following picture. The EZ-USB board shows on the LED display the digit *5°.
EZ—USB Control Panel - Ezusbh-0 i =] ]
File Edit Miew Options Tools Window Help
: -0l x|
|Get Pipe Info j f)Sendl Device |Ezush-l] 'I | "°ad”°"|
GetDeul GetConFI GetPipesl GetStringl Download..l EEPHDM..l UFlElStatl HOLD | FilN |
vendFea| Req [0xAZ | Valus [0x0000 | Index [0xBEEF | tength[16 | o [1 1IN+ HexBytes [BO 47 05 80 00 01 00 - ‘
|5°T'ansl Pipe: I j Packets |1 28 | Size |1B | Euffers |2 | Frames | BuFfer ‘
BulkTran5| Fpe |1:Endpoint2 OUT =| Length |4 Hex Bytes [41 0 1 5| | Bulkl-oop”
ResetPipel P.bortPipeI FiIeTlans..l Fipe |~| :Endpuint 2 OUT j ‘
Se“FaC?l Interface D AItSettingl:l ‘
EZ-USE Control Panel — built 11:31:35 Jul 28 2000
Get Pipelnfo
Interface Size 56
Pip=: 0 Type: BLE Endpoint: 2 IN HazxFktSize: 0=40
Pip=: 1 Type: BLE Endpoint: 2 OUT HexPktSize: 0x40
Write IOCTL passed
oooo 41 00 01 05
For Help, press F1 l_ v
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With the button BulkTrans Pipe 1: Endpoint 2 IN the Read IOCTL should display the value
61. This ensures that the command is process correct on the EZ-USB board.

EZ—USB Control Panel - Ezusbh-0

. =10l x|
File Edit Miew Options Tools Window Help

. (ol x|
|Get Pipe Info j f)Sendl Device |Ezush-l] 'I | "°ad”°"|

GetDeul GetConFI GetPipesl GetStringl Download..l EEPHDM..l UFlElStatl HOLD | FilN |

vendFea| Req [0xAZ | Valus [0x0000 | Index [0xBEEF | tength[16 | o [1 1IN+ HexBytes [BO 47 05 80 00 01 00 - ‘

|5°T'ansl Pipe: I j Packets |1 28 | Size |1B | Euffers |2 | Frames | BuFfer ‘

Buktins| ige [0: Endpoint2 IN  +| Lenath [4 Hex Bytes [4101 5 =] BulkLoop”

ResetPipel P.bortPipeI FiIeTlans..l Fipe |~| :Endpuint 2 OUT j ‘

Se“FaC?l Interface D AItSettingl:l ‘

EZ-USE Control Panel — built 11:31:35 Jul 28 2000

Get Pipelnfo

Interface Size 56

Pip=: 0 Type: BLE Endpoint: 2 IN HazxFktSize: 0=40

Pip=: 1 Type: BLE Endpoint: 2 OUT HexPktSize: 0x40

Write IOCTL passed

oooo 41 00 01 05

Read IOCTL passed

oooo 61

For Help, press F1 v
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CREATE OWN uVISION2 PROJECTS

The Cypress EZ-USB board comes with a complete firmware example that can be found in the
folder Cypress\USB\Examples\EZ-USB\Bulktest\Target. The project file Bulktest.UV2 might
be use as starting point for own USB application programs. You should copy all the files to a
new folder.

(= With Project — Create New Project you may create a new
E"'gg__grg:;:me o firmware project for the Cypress EZ-USB board. Enter your
P USBJm;b.am project name and select as device Cypress Semiconductor,
periph.c EZ-USB (AN21XX). Then you should add all the source files
;':';btasstlc of the original EZ-USB example. We have renamed the
¥ Ezush lib original file Bulktest.C to CIUSBTST.C. This is the file
where you add your application code. The other files need not

" EFites [ ress | WiBooks | to be modified.

REQUIRED TOOL CONFIGURATION

The following section shows you the tool configuration that is required to generate proper
firmware code for the Cypress EZ-USB part.

Dialog: Project — Options for Target — Target
The Cypress EZUSB.LIB uses the SMALL memory model. Therefore you need to select
as the memory model: Small: variables in DATA.

When you debug your application with Monitor-51, you need to configure the Memory
Map Configuration 11 as described in the Cypress Technical Reference Manual, Chapter
5.8 Memory Maps.

Under Off-chip memory, the memory layout of the target system needs to be defined.
With Configurartion 11 the Cypress EZ-USB contains gaps in the code/xdata memory at
addresses 0x1B40 — Ox1FFF and 0x7B40 — Ox7FFF due to the EZ-USB registers.
Therefore you need to exclude this memory areas. The xdata area OxFF00 .. OxFFFF is
used by the Keil Monitor-51 as data area. Also it is very important to configure the off
chip Code memory and the off chip Xdata memory as non-overlapping areas. Below is
an example for code memory til address OxSEFF:
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Options for Target 'Target 1" ﬂll

Target | Output | Listing| C51 | 481 | BLS1 Locate | BLS1 Misc| Debua |

Cypress Semiconductor EZ-USE [AN213]
wtal MHz) |48.D
Mernary Madel; | Small: variables in DATA jhd
Code Rom Size: |Large: B4K program = [T Use muliple DPTR registers
Operating spstem: [Mone j [ Use On-chip $RAM (0x0-0:3FF)
— Off-chip Code memory — Off-chip #data memory
Stark: Size: Stark: Size:
Eprom [7,0000 [01E40 Riam [n,r00  [0x1C40
Eprom (042000  |0x3F00 Ram |0x8000  |0x7FO0
Eprom || I Fiam I I
[ Code Barking Start: End: = | ! rremmany bipe SLUpmpor
Banks: |2 VI Bank Avea: IDRDDDD IDKFFFF = Save address extersion SFR inintermupts

Ok I Cancel | Defaults
Dialog: Project — Options for Target — C51

The EZ-USB firmware uses the include files ezusb.h and ezregs.h that are located in the
folder c:\cypress\usb\target\inc. You may specify this folder under Include Paths as
shown below:

Options for Target ‘Target 1° ﬂll

Target| Output | Listing C51 | 461 | BLS1 Locate | BLS1 Miss | Debug |

— Preprocesszor Spmbols

Diefine: ||
Undefine; I

— Code Optimization

I J Wi arnings: IWarningIeveI 2 j
Level: |8: Commaon tail merging -
Bitz to round for Float compare: |3 'l
Emphasis: |Favor execution speed ~
I P J W Interupt vectors at address: IUHDDDD

™" Global Register Coloring [T Keep variables in order

[ Don't use absolute register accesses ¥ Enable ANSI integer promation rules

ln;[:tﬂz Ic::\cypress\usb\target\inc\

Misc I
Controls

Compiler  |BROWSE INCDIR [c:eypresshusbitargetiinet] DEBUG OBJECTEXTEND LISTIMCLUDE SYMBDLS;I
control

string LI
oK I Caneel Defaults
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Dialog: Project — Options for Target — BL51 Locate

The file DSCR.AS51 that comes with the Cypress firmware code contains a segment
DSCR that needs to be located in the on-chip memory of the EZ-USB part. This is
required for correct operation of the enumeration. When you enter this segment under
CODE the linker locates this segment before other segments. In this way it is ensured
that this segment is located in on-chip code memory.

Options for Target 'Target 1" ﬂll

Target| Dutput | Listing| C51 | 481 BLS1 Locate | BLS1 Misc| Debug |

v Use Memaory Layout from T arget Dialog

Code Range: IDXDDDD-EM‘I B3F O<2000-0<5EFF

Space  Base  Segments: ¥data Range: |5 00-07E:3F. CB000-CXFEFF
Code: |DSEH

data |

Bdata |

Frecede: I

wo [

Dats | |

ldata | |

Stack: I

Linker  [T0 "ciushat" =
control | RAMSIZE [25E)

string

Ok I Cancel Defaults
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Dialog: Project — Options for Target — Debug

Select Use: Keil Monitor-51 Driver as shown below to debug your application with the
Monitor program. Since the uVision2 debugger allows you debugging with different
drivers, this driver needs to be selected for each pVision2 project target. Under Settings

you need to select the PC COM port and the baudrate for the communication to the
Cypress EZ-USB board. The Monitor that we have loaded into the Cypress EZ-USB

board works with 19200 bp

s as baudrate.

Taget | Dutput | Listing| €51 | 451 | BLS1 Locate | BLS1 Misc  Debug |

 Use Simulator

21|

| " Use: IKeiI Maritor-51 Driver

j Settings |

[ Load Application at Startup

Initialization Fils:

S

¥ | G il mair]

¥ Load Application at Startup

¥ Go till main()

Browse... |

— Comm Port Settings Cache Option:
Restore Debug Sessi Port: IEDm 1 vl [¥ Cache DATA [SFR)
¥ Breakpoints Baudbate: [15200 =] [¥ Cache IDATA ke

[V “watchpoints & |

¥ Memary Dizplay

— Stop Program E xecution with—
¥ Serial Interpt

¥ Cache=DATA
[« Cache CODE

CPU DLL: Para

[seosiol [ Cancel |

[Diialog DLL: Parameter: Dialog DLL: FParameter:

|DF'5‘I.DLL I-pAN21 |TF'51.DLL |-|:¢\N21
Ok | Cancel | Defaults |

MONITOR ERROR 22

In case that you receive MONITOR ERROR 22: NO CODE MEMORY AT ADDRESS:
0045H you are using the original file USBJIMPTB.AS51 or you did not specify under
Options for Target — A51 — Set: Monitor. The USB autovector interrupt modifies the
code byte location 0x45 by hardware. Therefore Monitor cannot alter this memory
location and displays the above error message. If you change the code in the file
USBJMPTB.AS5]1 the error message will be no longer displayed:

CSEG AT 43H
USB_AutoVector equ $ + 2
DB 02H ; LJMP
DB HIGH USB Jump Table ; Autovector Jump Table5
DS 1 ; Autovector will replace byte 45
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CONCLUSION

When you follow the information in this application notes it is easy to develop programs
for the Cypress EZ-USB board with the pVision2 and the C51 Compiler. The pVision2
debugger allows you to download and test your code on the EZ-USB board. You may
single step set breakpoints in your application program.
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