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All attempts have been made to make the information in this manual complete and accurate. Cardinal
Components Inc. is not responsible for any direct or indirect damages or loss of business resulting from
inaccuracies or omissions. The specifications within this document are subject to change without notice.

PG3000
Field Instantly Programmable Oscillator (FIPO) Programmer

Software License Agreement

All products (including the PG3000 programmer, CD’s software and documentation) are subject to the terms
stated below. If you disagree with the terms please return the Product and documentation to Cardinal
Components, postage prepaid, within seven days of receipt and Cardinal will provide you with a refund, less
freight and normal handling charges.

1. You may not copy or reproduce all or any part of the Product, except as authorized in item 2 below.
Removal, emulation or reverse engineering of all or any part of the Product constitutes an
unauthorized modification of the Product and is specifically prohibited. Nothing in this license
permits you to derive the source code of the software files that Cardinal has provided to you.
Cardinal provides no other warranty to any person, other than the limited warranty provided to the
original purchaser of this product.

2. 'You may make archival copies of the software files. All software files remain Cardinal exclusive
property.

3. No license is granted to sell, license, distribute, market or otherwise dispose of any software files or
other components of the Product.

4. Cardinal warrants the Product and the media on which the software files are provided to be
substantially free from significant defects in material and workmanship under normal use for the
period of twelve months from the date of delivery of the Product to you. In the event of a claim
under this warranty, Cardinal’s sole obligation is to replace or repair, at Cardinal’s option, any
Product free of charge.

5. Warrants and claims must be made in writing during the warranty period or within seven days of the
observed defect, accompanied by evidence satisfactory to Cardinal. Prior to returning any Product to
Cardinal, you must obtain a Return Authorization (RMA) number and shipping instructions from
Cardinal. Products returned to Cardinal shall be shipped with freight and insurance paid.
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Introduction

The PG3000 consists of a USB connected programmer and software which allows Cardinal’s FIPO
components to be programmed to the user’s specifications. The FIPO device (Field Instantly Programmable
Oscillator) can be configured by you for frequency, supply voltage, drive type and output control function
using the PG3000 programmer.

Hardware Components

The package includes the following components:

e Cardinal Components, Inc. Field Instantly Programmable Oscillator Programmer
e USB Cable
e PG-3000 Programmer Installation CD

Optional Components:

e 5x7 Programming Socket Adapter
e Plastic Programming Socket Adapter
e 5x7, Plastic, Half Size Programmable Blanks

System Requirements

The minimum system requirements are:

Operating system:  Microsoft Windows 98(SP2)/ME/XP/2000

Processor: Pentium 111 600MHz or higher

USB Port: 1.0 or higher with 500mA power per port. We recommend the use of a self
powered hub when connecting to the PG3000 programmer.
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Installation
These instructions are given for the Windows XP operating system, equivalent operations should be
performed appropriate to your operating system.

Ensure that your PC can deliver 500mA to the USB port, which is the case with most desktop units and
powered hubs. Navigate to the hardware settings by selecting START, Control Panel, System and click the
hardware tab. Click the device manager button and select USB Root Hub.

L Device Manager, E|@|E|

File  Action Yiew Help

M ES 2 A =28

% Intel ATM 3.0 Codec »
e Keyboards

_J. Mice and other pointing devices
L Moderns

@ Manitars

E& Metwork adapters

B PCMCIA adapters

- Ports (COM & LPT)

+ -4 Processors

+|-&gp SEPZ IEEE 1394 Devices

@, sound, video and game contrallers
g Shtorage volumes

¢ Swstem devices
é Iniversal Serial Bus controllers

Sony Memaory Stick Reader [Wiiter

Standard Universal PCI to USE Host Controller
Standard Universal PCI to USE Host Controller
Standard Universal PCI to USE Host Controller
IJ5E Root Hub

IJ5E Root Hub

+- - H- - [E

[ [E

IJSE Rook Hub

Right click and select properties.
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UUSB Root Hub Properties

Gereral | Power |Dri'-.fer Power banagement

Hub information

The hub iz zelf-powered.

Total power available: 500 md per port

Attached devices:

Dezcription Power Required
2 port[z] available 0 mé,

To update the list, click Refresh. Fiefrezh

[ Q. l[ Cancel ]

Select the tab labeled “power”. The total power available should be 500 mA.
Some external hubs have a switch selection for bus-power or self-power, this must be set to self-power.
Failure to do so may cause the driver installation to fail or your computer to reset.

Do not connect the programmer until the software has been installed.
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Installing the PG3000 software

1 Insert the Installation CD into CD-Rom drive of your PC.

2 If you have auto run configured the installation wizard should start automatically. If not,
select “RUN” from the “START MENU”. Click on browse, locate and highlight the file
“SETUP.EXE” on the installation CD. Click the OPEN button.

i% PG3000 - InstallShield Wizard X

Welcome to the InstallShield Wizard for
PG3000

The Installshield{R) Wizard will install PE3000 on wour
computer, Ta conkinue, click Mexk,

WARMNING: This program is protected by copywright law and
international treaties,

Mext > [ Cancel

Click Next and follow the instructions on the screen.

Programmer Connection

1 After installing the software, leave the installation CD in your PC cd-drive.

2 Connect the programmer to the PC or powered hub using the USB cable.

3 For an XP installation two drivers will be loaded. The following new hardware wizard screen
will appear to start the installation.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you install software for;

15E Device

\:Jl If your hardware came with an installation CD
2= or Hoppy disk. inzert it now.

What do you want the wizard ba da?

{(#)install the software automatically [Fecommended}

() Install fram a list or gpecific location [Advanced)

Click Mest to continue,

Hest » ][ Canicel

Click Next

Hardware Installation

L4 'I_., The =aoftware you are installing for thiz hardware;
[
Cardinal PG3000 Loader

has not pazzed Windows Logao kesting ta werify its compatibility
with "Wwindaws =P, [Tell me why this testing iz imparkank. |

Continuing your installation of this zoftware may impair
or destabilize the correct operation of your spstem
either immediately or in the future. Microzoft strongly
recommends that you stop thiz installation now and
contact the hardware vendor for zoftware that has
passed Windows Logo testing.

[ LContinue Anyway ] LETEIF'InstaIIatiDn |

At the time of going to press the drivers had not been verified for compatibility with Windows XP. Click
Continue Anyway to proceed.
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Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for;

% Cardinal PG3000 Loader

Click Finish to close the wizard,

Finizh

Click Finish

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Thiz wizard helpz you install software for;

Cardinal PE3000 Driver

\:J If your hardware came with an installation CD
2= or Hoppy disk. inzert it now.

What do you want the wizard ba da?

{(#)install the software automatically [Fecommended}

() Install fram a list or gpecific location [Advanced)

Click Mest to continue,

Hest » ][ Canicel

Click Next

Should a driver file not be found automatically as shown below, click browse and select the Drivers
subdirectory on the installation CD, then click OK.
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Files Needed X

- The file 'ezusbzard spz' on [Unk i ded.
= e file 'ezusbeard. sys' on [Unknown] iz neede

Type the path where the file iz located, and then click
OE.

Copy files from:

i windows b Erowse. ..

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for;

% Cardinal PG3000 Driver

Click Finish to close the wizard,

Finizh

Click Finish

After the USB driver has been installed the Green indicator light should display on programmer. See
Troubleshooting Section if green light does not display.

Different Windows operating systems have slightly different methods to load the drivers.

Uninstalling the PG3000 software

From the control panel select add/remove programs
Select Cardinal PG3000
Select remove and follow instructions
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Operation

Before reading or programming any parts a warm up period of ¥ hour should be allowed for the PG3000
programmer. This is necessary to ensure accurate reading and programming since the internal TCXO
frequency reference of the PG3000 programmer is calibrated when the unit has reached its stable operating
temperature.

To run the PG3000 software, go to the installation location on your computer click the desktop icon or
Navigate through Start, Program Files, Cardinal Components, PG3000 Programmer

= PG-3000 Programmer

File Setup Help
Standard Programmable Oscillator
Program Frequency Aotial Aotial
[MH=) Frequency FFM
Program Part
Fraquency Setting Read Frequency |
| | Part Status
Emor Tolerance 5 PPM  Progranumung Time I;S:Da.;Repe.at
Valtaze Chatpat Type | — Catput Control Chatpart Sy
50 % CMOS v &
~ 2 + Cnitput Enable sHye StopRepeat
~ 2'? ~ TTL " Penarer Doam (¥ Syne Programming
PG3000 Senal Mamber 001002
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The Help/About menu selection will give all the information concerning version numbers of your PG3000
installation.

il About PG-3000 Programmer,

V / PG-3000 Pragramrner
ﬁ PC Software Yersion 3.0.12
g PG-3000 S erial Mumber 001002
PG-3000 Firmware Yersion PG-3000 2.0.310
Field Programmable PG-3000 Saftware

Lazt Calibration Date 07 /0342001

Thiz FROGRAM iz protected by copyright laws and
international copyright treaties, ag well az ather
intellectual property laws and treatiez. The PROGRARM
iz lcenzed, not sold.

Swztem Info...

Choose the Setup/Configure menu option
Select here the device family type you wish to program, choose CPP.

Choose one option below

f* Single Frequency CPP Family

" Dwal Freguency CRPD Family

[v “erboze Prompts

Cancel

Click OK
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The main data entry form is displayed.

= PG-3000 Programmer

File Setup Help

Standard Programmable Oscillator

Program Frequency Actaal
(MH=) Frequency
Frequency Setting

Valtage Cratpat Type | — Cutput Contral
¥ 50 (o CMOS {* Chitrmt Enable
"33

’ i
o " TTL Powrar Do

Error Tolerance 5 FFM  FProgramming Time Ii Start Repeat

Actaal
PPM
Program Part
Fead Frequency
Part Status

Programming
Chatpaat Syne
(" fisn
we StopEepeat
{* Syme Programming
PG3000 Serial Mamber 001002
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Place a blank device in the programmer.
Click the Read Frequency Parts Status button.

PG-3000 Part Status

Blanlk Part

Fead Part ! Done |
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If the device in the PG3000 socket was unreadable then the following screen will be shown.

PG-3000 Part Status

Unkown or Massmg Part

Print | Fead Part | {Done |

Parameter Selection for CPP (Two time programmable part)

Please refer to the data sheet of your device for specific parameter limits. Values used here are for
illustration only.

Enter the desired programming frequency in MHz. This value should be between 1 and 133MHz for 5 volt
devices and between 1 and 100MHz for 3.3 volt devices and between 1 and 66MHz for 2.7 volt devices.

Enter the acceptable PPM error from this frequency in the Error Tolerance box. This value is used in
determining values for the PLL dividers. Reducing the error tolerance also reduces the possible solutions
available and may result in no solution being found.

Choose the supply voltage at which the device will be operated by clicking the appropriate selection either 5,
3.3 or 2.7 volts.

Choose the device output type by clicking the appropriate selection either CMOS or TTL.

Choose how the control pin (pinl) will affect the device as either Output Enable or Power Down.
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Choose whether the control pin will operate in an asynchronous mode (immediately) or synchronous mode
(waits for clock low).

= PG-3000 Programmer
File Setup Help

Standard Programmable Oscillator

Program Frequency Actaal Actaal
(MH=) Frequency FFM
........ ng;ra.mPart
Fraquency Setting Fead Frequency
75000000 | 75,000,120.0 | 16 Part Status

Error Tolerance 5 FFM  FProgramming Time Ii Start Repeat

Programming
Valtage Cratpat Type | — Cutput Contral Chatpaat Syne
50 © CMOS - £ dsm
s Chatput Enable e StopRepeat
~ 2'? {* TTL {* Power Down (* Zyme Progranuming
PG3000 Serial Mamber 001002

When all these fields have been entered the device can be programmed by clicking the Program Part button.
This operation takes a few seconds, and the time is displayed in the Programming Time box. After

successful programming the actual part’s frequency and PPM difference from the desired programming
frequency are displayed.
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Click the Read Frequency Parts Status button to read back the programmed information.

PG-3000 Part Status

Programmed First Row
First Fonar Meamrements

Frequency
Hominal Frequency Programmed Diata

|
5.0 %dd
H= FPM
3.5 Vdd
H= FPM

2.7 ¥dd

[Si0eooao Bz [ FEM

Fead Part | Done |

The device is read and the data displayed as to output type and frequency. The supply voltage selected
during programming cannot be read from the device so the frequency at all 3 possible supply voltages is
reported. If you enter a nominal frequency the PPM will be calculated. At the top of the display the status as
to whether the device is blank, programmed once, or programmed twice is shown.

The actual frequency and PPM deviation from the entered programming frequency is displayed.

Parameter Selection for CPPD (One time, two frequency pin 1 selectable
part)

Please refer to the data sheet of your device for specific parameter limits. Values used here are for
illustration only.

Choose the Setup/Configure menu option
Select here the device family type as CPPD.

Cardinal Components, Inc. 155 Route 46 West Wayne, New Jersey 07470
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s |

Choose one option below

X]

" Single Frequency CPP Family

f* [ual Frequency CPPD Family

[v “erboze Promptz

Cancel

The data entry screen will now allows the entry of two frequencies.

Enter the desired programming frequencies in MHz. This value should be between 1 and 150MHz for 5.0
volt devices and between 1 and 133MHz for 3.3 volt devices. When programmed the frequency in the first
row will be output when the control pin is at logic 0, the frequency in the second row when the control pin is
at logic 1.

= PG-3000 Programmer

File Setup Help
Dual Frequency Programmable Oscillator
Program Frequency Actaal Actaal
(MH=) Frequency FFM
Logic O
| | | Program Part
Logic 1 :  Read Frequency |
| | | Part Status |
Error Talerance 5 FPM  FProgramuming Time s::; Repe.at
Valtage Chatpat Type
O {* CMOS
S StopEepeat
o " TTL Programming
PG3000 Serial Mamber 001002

Enter the acceptable PPM error from this frequency in the Error Tolerance box. This value is used in
determining values for the PLL dividers and final tuning. Reducing the error tolerance also reduces the
possible solutions available and may result in no solution being found.
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Choose the supply voltage the device will be operated at by clicking the appropriate selection either 5, 3.3 or
2.7 volts.

Choose the device output type by clicking the appropriate selection, either CMOS or TTL.

When all these fields have been entered the device can be programmed by clicking the Program Part button.
This operation takes a few seconds, and the time is displayed in the Programming Time box. After
successful programming the actual part’s frequencies and PPM differences from the desired programming
frequency are displayed.

Repeat Programming

Should a number of the same specification device need programming then the repeat programming feature
can be used. When the parameters are setup for the device, as described above then click the “start repeat
programming” button. This disables the input fields to prevent accidental changes and activate the
programming button on the PG3000 programmer. By place a device in the programmer and pressing the
button, the device is programmed and the actual measured frequency results are displayed in the window.
The device can be removed and the next inserted and by simply pressing the button the next device is
programmed. To exit the repeat programming mode click the Stop Repeat Programming button.

Cardinal Components, Inc. 155 Route 46 West Wayne, New Jersey 07470
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Calibration

Calibration of the programmer is performed at the factory. Should you decide to calibrate the programmer
select the Setup/Calibrate menu option and the following screen will be displayed. Remember to allow at
least 30 minutes for the programmer to reach normal operating temperature before performing a
calibration. The calibration requires a very accurate (0.1PPM) reference oscillator. This reference source is
typically obtained from a GPS frequency standard or similar standard operating at 10MHz and is connected
between GND (pin 7) and CLK (pin 8) on the programmer socket.

. PG3000 Calibration

— Current Calibration Frequency

| fio

— Calibration Readings

— Input Calibration Frequency [MHz]
—‘ | £2500100

— Last Calibration D ate

Reading Frequency

| 07 /03/2001

— Mew Calibration Frequency

— Mew Calibration Date

Calibrate

Save Calibration

Print Calibration

E wit

PC Software Wersion 3.0.12

PE-3000 Serial Mumber 001002

PE-3000 Software VWersion PG-3000 2.0.310

Click the calibrate button and twenty measurements of the reference are made. If the measurements are
stable to better than 1PPM then the data is deemed valid and can be used for calibration. If the calibration
data is invalid check your reference clock and connections very carefully before attempting to calibrate
again. On reading a valid set of calibration values a new calibration frequency and date will be displayed
which can be saved into the PG3000 programmer by clicking the Save Calibration button. The calibration
screen can also be printed to the default printer using the Print Calibration button useful for ISO9000.
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Troubleshooting

This section illustrates and explains the error conditions that can occur using the PG3000.

No PLL Values found, use this oscillator for another frequency

The error message “No PLL Values found, use this oscillator for another frequency”, occurs when no
solution for the PLL dividers exists for this particular device. Remove the device and keep for use at a
different frequency. Place another device in the programmer and a solution will most likely be found.

= PG-3000 Programmer

File Help
Program Frequency Aetual Aetual
[MH=) Frequency FFM
Frequeney Setting
20000000 | 20,000,032.0 | 9199999

Error Taolerance 5 PPM  Programuwing Time

Valtaze Cratpaat Type | — Cutput Control Chatpaat Syme
* 5.0 ¥ CMOS " (" A
~ s + Chtput Enable sHyC StopRepeat
~ 2'? = TTL " Powrer Deoam * Syme Progranuming
Mo PLL Vahies found, use this oseillator for another frequency |{::::::::QE&:E&&};’::::::}|
PG3000 Sexial Mamber 001002

Frequency Not Detected, Check Oscillator

When reading or programming, the PG3000 first measures the frequency of the device. If no frequency can
be read then the error message Frequency Not Detected, Check Oscillator is displayed. Check that the device
is correctly placed in the socket with pin 1 adjacent to the ZIF handle and the handle is lowered.

Cardinal Components, Inc. 155 Route 46 West Wayne, New Jersey 07470
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= PG-3000 Programmer

File Help
Program Frequency Aetual Aetual
[MH=) Frequency FFM
Frequeney Setting
20000000 | 0 | 919,998

Error Taolerance 5 PPM  Programuwing Time

Valtaze Cratpaat Type | — Cutput Control Chatpaat Syme
* 5.0 ¥ CMOS " (" A
~ s + Chtput Enable sHyC StopRepeat
~ 2'? = TTL " Powrer Deoam * Syme Progranuming
Frequency Mot Detected, Check Crseillator |E::::::CEQ%E:E&&E::::::EI
PE3000 Serial Mumber

Oscillator is already programmed in both rows

The FIPO contains OTP memory sufficient that it can be programmed a total of two times. Further attempts
at programming will return the following screen.

Z PG-3000 Programmer E||E|E|
File Help
Program Frequency Aetaal Aetaal
[MH=) Frequancy FPM
Frequency Setting
49 000000 | 20,000,032.0 | 9199999

Error Talerance 5 PFM  Programming Tume

WVoltagze Chatpat Type | —Cutput Control Chatput Syme

* 50 (& CMOS oy (" Asm

~ a3 + Cniput Enable e StopRepeat
~ 2'? " TTL (" Power Down {* Syme Progranuming

Oscillator s alveady prograrmmed m both rowes |

PG3000 Serial Famber
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This indicates the part cannot be further changed. Click the clear error button and insert a new FIPO device
to continue programming.

Dual Frequency Oscillator Already Programmed

The CPPD device can be programmed only once. The message “Dual Frequency Oscillator Already
Programmed” occurs when an attempt to re-program a CCPD device is made. A blank device must be
inserted into the socket.

No PLL Values found for Dual frequency Oscillator Logic 0 or
No PLL Values found for Dual frequency Oscillator Logic 1

This message occurs when no solution for the PLL dividers exists for this particular device. Remove the
device and keep for use at a different frequency. Place another device in the programmer and a solution will
most likely be found.

Failed to Verify Programming, Defective Oscillator

This message rarely occurs and indicates that the device could not be successfully programmed. Check that
the device is correctly seated in the socket and try again. Trying another device will also help determine if a
connection problem exists or a defective part has been found.

Cannot Locate PG3000

Should the software be unable to connect to the PG3000 programmer the following message will be
displayed on the screen of the PC.

PG-3000 Programmer @

? annaot Locate the PG3000
h-"'/ Please reset or connect the PG3000

Check the connection of the PG3000, unplug and re-plug the unit and try again. Should this not work then
the driver from a prior session may not have been successfully unloaded. To remove the driver, perform the
following operations. Disconnect the PG3000, open the device manager expand the entry USB Serial Bus
Controllers, right click the entry Cardinal PG3000 Drive and select uninstall. This will remove the active
driver. Reconnect the PG3000 and the driver will automatically be reinstalled. The PG3000 software can
then be restarted.
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£ Device Manager |Z E| [Z|
File  Action ‘Miew Help

==

KEROS-160YE4132

»j Computer

cge Disk drives

§ Cisplay adapters

iy DVDYCD-ROM drives

=4 Floppy disk controllers

5 Floppy disk drives

=4 IDE ATASATAPT controllers

‘e Kevboards

"y Mice and other pointing devices

& Monitors

E& metwork, adapters

@- Other devices

o Parts (COM & LPT)

ﬂ Processars

@, sound, video and game controllers

System devices

g Universal Serial Bus controllers
Cardinal PE3000 Driver
Si5 7001 PCI ko 1USE Open Host Controller
Si5 7001 PCI ko 1USE Open Host Controller
IJSE Foot Hub
IJSE Foot Hub

++++++++++++++++1E!_EI

Cardinal Components, Inc. 155 Route 46 West Wayne, New Jersey 07470



	PG3000
	Field Instantly Programmable Oscillator (FIPO) Programmer
	Software License Agreement
	All products (including the PG3000 programmer, CD’s software

	Table of Contents
	Introduction
	Hardware Components
	System Requirements
	Installation
	Operation
	Troubleshooting


	Introduction
	Hardware Components
	System Requirements
	Installation
	Installing the PG3000 software
	Programmer Connection


	Uninstalling the PG3000 software
	Operation
	Repeat Programming
	Calibration

	Troubleshooting
	No PLL Values found, use this oscillator for another frequen
	Frequency Not Detected, Check Oscillator
	Oscillator is already programmed in both rows
	Failed to Verify Programming, Defective Oscillator


	Cannot Locate PG3000






