Technologies, Inc.

Owner’s Manual for the

ClockMaster™

Models:
CM2-100-PCI

SpinCore Technologies, Inc.
3525 NW 67" Avenue
Gainesville, Florida 32653, USA
Phone: (352)-271-7383

http://www.spincore.com



ClockMaster

Congratulations and THANK YOU for choosing a system from SpinCore
Technologies, Inc. We appreciate your business. At SpinCore we try to fully
support the needs of our customers, so if you ever need assistance please
contact us and we will strive to provide the necessary help.

© 2000- 2002 Spi nCore Technol ogies, Inc. Al rights reserved. SpinCore
Technol ogies, Inc. reserves the right to nmake changes to the product(s) or

i nformation herein without notice. Pul seBl asterDDS™ Pul seBl aster ™

Pul seBl asterPl us! 0, C ockMasterd, SpinCore, and the SpinCore Technol ogi es,
Inc. logo are trademarks of SpinCore Technologies, Inc. Al other tradenarks
are the property of their respective owners.

Spi nCore Technol ogi es, Inc. nmakes every effort to verify the correct
operation of the equipnent. This equi prment should NOT, however, be used in
system where the failure of a SpinCore device will cause serious danage to
ot her equi pment or harmto a person.
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Section I: Introduction

1. Quick Product Overview

The C ockMasterd is a variable frequency digital clock generator
i mpl enented on a single PCl board (1/2 size). The output voltage range of
the digital signal is OVto 2.5V. It is controlled by a sinple PCl
interface. The systemruns off of a 100 Mz reference clock and has 31 bits
of frequency data, which provides for a frequency resolution of 47 nHz. Its
valid frequency operating range is fromO Hz to 70 MHz. \Wen the frequency
selected is zero Hz, the output of the systemw |l remain at ground.
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2. System Architecture

Block diagram

Figure 1 presents the general architecture of the C ockMaster.
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Fig. 1. CockMasterd system architecture.

C ockMaster™ Fig. 1, contains a high performance Direct Digital Synthesis
(DDS) system equi pped with additional circuitry for frequency control and
output interface. At the core of the C ockMaster ™Mboard is a nunerically
controlled oscillator (NCU) with an internal sine |ookup table. Digital
out put values of the DDS core are converted to sinusoidal waveforms via the
Digital -to-Anal og (DAC) converter. The DAC s output is then filtered,
anplified, and routed to the SMA output connector.

For the purpose of generating lowjitter digital output signals, the
Cl ockMaster ™is al so equipped with a fast Schmdt trigger that extracts the
sign bit information of the generated anal og wavefornms. The sign bit is the
digital output signal of the system By generating anal og waveforns, |ow
pass filtering them and then extracting the sign bit, the resulting digital
out put signals are of inproved quality and reduced jitter, conpared to the
standard approach where only the Most Significant Bit (MSB) of the DDS s sine
| ookup table is used.

The on-board Schmidt trigger is supplied off of a 2.5 V power supply line
and generates a maxi numof 2.5 V voltage swing at the output pin.
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Section ll: Installation

1. Quick Installation Guide

1. Go to http://ww. pul sebl aster.com COY O ockMaster/ and downl oad the zip
file fromthe correct directory for your operating system

2. Unzip the files to their own directory.
3. Turn off your conputer.
4. Insert the O ockMasterd board into an enpty PCl slot.

5. Turn on your conputer. The board will automatically be outputting a 25
MHz signal .

6. A dialog box will appear that says “New Hardware Found.” dick “Next”

7. Place a check by the box that says “Specify Location” and uncheck all
others. Cick “Next”

8. A window will pop up asking for the driver directory. dick “Browse”
9. Browse to the newy created fol der containing the drivers.
10. dick “Open” and then “Next”

11. The next dial og box should say that an appropriate driver was found —
“Cl ockMvaster PMD2PCO1- 100"

12. dick “Next” and “Finish” until installation is conplete.
13. Open an M5-DOS wi ndow in the directory of the unzipped files.

14. Run install.bat. The follow ng nmessages shoul d appear:
Creating driver entry...OK
Starting driver entry...OK
* |f you receive a nessage that this process fails, please proceed to the
t roubl eshooti ng secti on.

15. Run cnster.exe. You wll see:
Usage: cnster <freq (kHz)>
* |f you receive a indicating that the board could not be found, please
proceed to the troubl eshooting section.

The board is now ready for use. As an exanple, cnster 1000 will cause the
Cl ockMasterd board to generate a 1Mz signal.
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Section lll: Physical Description

1. Connector Information

Just to the right of the top of the PC bracket, there is a two pin header
naned JP800. This is where the output signal of the systemis generated. An
illustration of this header and the use of its pins are described bel ow

JP800

Pin 1 — This pin contains the output signal. The output signal is a square
wave with a | ow voltage of OV and a high voltage of 2.5V. The frequency of
the signal is set through the PCl interface.

Pin 2 — G ound

On the cabl e provided by SpinCore Technol ogies, Inc., one of the two |ines
has stranded silver cable exposed. This is the ground pin and should be
connected to pin 2 of the header.
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Section IV: Programming Information

Progranm ng Notes for O ockMaster(O:

1. Using the PM0O2PCO01 DLL

In order to change the output frequency of the C ockMasterd, we have
packaged a DLL (pnmD2pc0l.dll) and a library file (pmd2pcOl.1ib) that provide
a function with this capability. Use of this function is denonstrated bel ow

Provi ded Functions
int cmset _freq(doubl e frequency);

This function accepts desired output frequency as its input and returns a
Oif the call was successful

doubl e frequency — val ue of desired output frequency (in kHz).

2. Ordered Byte Output Description

Al data transfers to the Cl ockMasterd are sent to the base address of the
I/ O space defined for the card plus an offset of OxOC. Data transfers
i nvol ve the sending of 8 bytes of data. The data transfer nust take place in
the following nanner. The top four bits of each output word nust start at
OxF and toggl e between OxF and O0x0 for each byte output. The lower four bits
of each output word are the bits of the desired output word, starting with
the nost significant 4 bits.

Exanpl e Qut put :

The following is an exanple of the output sequence to programthe

Cl ockMasterd. Explanations are included in brackets in the middle of the
code. Use this nethod only if you are witing directly to the output port by
using an _outp or simlar function and not using the provided functions and
drivers.

First, you nust find the new data value to transfer based on the desired
frequency. The fornula for finding the desire frequency is

Qut put Word = Desired Frequency (in MHz)* 2732 / O ock Frequency (in Miz)

For exanple, if you wanted an out put frequency of 19.6415 Mz on a 50 MHz
system

Qut put Word = 19.6415 * 2732 / 50 1687192002. 88768 = 1687192003
0x649081C3
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Wth this exanple, the output of the program would be

Qut put "OxF6" to port base + 0x0C
Qut put "0x04" to port base + 0x0C
Qut put “OxF9” to port base + 0x0C
Qut put “0x00” to port base + 0x0C
Qut put “OxF8” to port base + 0x0C
Qut put “0x01” to port base + 0x0C
Qut put “OxFC' to port base + 0x0C
Qut put “0x03” to port base + 0x0C
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Section V: Troubleshooting

Note - This troubl eshooting guide is only for Mcrosoft Operating systens.

|. Problem ‘Failed Message Received on Running Instal

Sol uti on:

1. Driver nay already be installed. Run Uninstall.bat and re-run
Install.bat. |If the problem persists, and cnster.exe returns an error
proceed to step 2.

2. Please be sure you are running the latest C ockMasterd drivers from
www. pul sebl ast er.com

I1. Problem ‘No cards found.’ nessage received upon running cnster.exe or
your own devel oped application

Sol uti on:

1. Check to nake sure that the card is properly inserted into the PCl
sl ot and reboot your conputer.

2. Open Device Manger. Under Multifunction adapters there should be an
entry for ClockMasterd PM)2PCO1l. |If you see the O ockMasterd card,
pl ease proceed to step 3. |If there is no entry for the O ockMaster[
PMD2PCO1 device, look for ‘PCl Card’ with an exclamation mark on it.
Select ‘Properties’ for the PCI Card, and reinstall the driver using
SpinCore’s drivers. Reboot your conputer.

3. Double click on this device to make sure it is working properly. |If
it is not working properly, you should see one of the follow ng
nessages:

Error nmessage 1: Device is not present, or is not working properly

Check to nake sure that the card is properly inserted into the PCl
sl ot and reboot your conputer. |If this does not fix the problem
try inserting the card into another PCl slot. |If neither of these
steps work, please follow the solution to Error nessage 2.

Error message 2: Wndows cannot load the driver for this device
Downl oad anot her copy of the drivers from ww. pul sebl aster.com
for your particular operating system Extract the installation
files fromthe zip file.
Under the device manager properties for the C ockMasterd, click on

the “Reinstall Driver” button and follow the steps listed in the
Quick Installation Guide.
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4. If the device is not listed in Device Manager, repeat the steps listed
under Error nessage 1 above.

I1l. “Card does not have all itens expected for PMSTERO2 PCl’' nessage
recei ved upon running cnster.exe or your own devel oped application

Sol uti on:
1. See Solution to IlI.
I'V. ‘Failed opening WnDriver device' message received upon running
cnster.exe or your own devel oped application
Sol uti on:

1. Check to make sure that the card is properly inserted into the PCl sl ot
and reboot your conputer.

2. Re-run Install.bat. |If the problem persists, please be sure you are
running the latest CockMasterO drivers from ww. pul sebl aster.com
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Appendix I: Example C Program

/1l This sanple application uses the PMD2PCO1 DLL to control the

/1 Cl ockMaster-100 board through the cmset freq DLL function call.

/1

/1 SpinCore Technol ogi es, Inc.

/1 August 2002

/1 http://ww. spincore.com

/1

/1 Notes: Remenmber to include PMD2PCOl.lib in your Project settings when
/1 usi ng the PMO2PCO1 DLL

/1

#i ncl ude <stdi o. h>
#i ncl ude <mat h. h>

#define KILO 1000
#defi ne MEGA 1000000
#defi ne FREQ BI TS 32

#defi ne CLOCK RATE 100* MEGA

/1 1nported Function from PMD2PCO1
extern "C'" _ declspec(dllinport) int cmset _freqg(double Freq to CQutput,
doubl e Cl ock_Rate);
int main(int argc, char* argv[])
doubl e Freq, TenpFreq;
Freq = 125.500; /1l Freq to output in kHz

/1 The Qutput to O ockMaster
int cmret = cmset _freq(Freq, CLOCK RATE);

// Check Function Return for Success
if (cmret == -1) return -1;

/1 For Display Purposes Only, Convert to Hex and Back to get the Rounded
True Val ue CQut put
TenpFreq = Freq * powm(2, FREQBITS - 1) * KILO/ (CLOCK RATE / 2);

TenpFreq = (unsigned int) TenpFreq;

TenpFreq = (float) TenpFreq / pow(2, FREQBITS - 1) * (CLOCK RATE / 2) [/
KI LG

printf("Now Qutputting --\nFrequency: % 4f kHz\n", TenpFreq);

return O;
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Appendix Il: Available Custom Options

The C ockMasterd can be customized to fit sone specific needs. Belowis a
sanple list of available options.

1. RS-232 serial interface.

2. Stand al one C ockMaster system housed in a shielded plastic enclosure
with internal power supply.

3. Input for external hardware gating control

4. Frequency nodul ati on, frequency hoppi ng.

5. Internal timng engine for pre-programed execution of arbitrary
sequences of output pulses of arbitrary duration with conplex program
flow control statenents, including nested |oops, subroutines, etc.

For nore informati on and/or to request a quotation, please contact
sal es@pi ncore.com
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