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Introduction:

Often times there are requests for an application for a quick and easy way to display
some of the features and contents of DSC boards, such as precise reference voltage
values stored during factory testing, or the EEPROM contents. This program uses the
Diamond Systems’ Universal Driver to easily demonstrate several boards’ functionalities
using a Graphical User Interface (GUI) within MS Windows.

Features:

The GUI Measure References program has a selectable board type, base address, and
Data Acquisition (DAQ) interrupt. The application has the following features:

Windows XP based utility.

Works with UD version 6.02.

Board parameters read from an INI file.

Read and write the precise reference voltage values that are stored on each
board for use with the ADC; either by manually entering values seen on a

voltmeter, or by using two models of supported multi-meters on RS-232 port.

Read the FPGA revision of the board.

Read board data acquisition EEPROM contents.

Read FPGA registers and provide dump of the registers on the screen.

All A/D channels can be sampled and displayed on the screen.

Test Interrupt generation capability of the board.

Logging capability to log the text in the main screen in Rich Text File (RTF)
format.

Supported Boards

The program can do all the above listed functions for the following boards:
e DMM-32X

DMM-32DX

Athena ll

Hercules Il

Poseidon

Neptune

DMM-16-AT

DMM-AT

DMM-32
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Operating steps:

Each board can be selected from a drop-down menu labeled ‘Board Type’.

&EUI Measure References version 1.0 } il
[Eaan FPGA Revision:
Board Type

Base Address Bmmg%x upt I',.f

Yoltage Meter—|Athenal
 Fluke 45 |Herculesdl 1+ MNone
Universal Driwver wversion €.0Z2 initialized. ..

— Tests M eptune
DMM-1E [ GUI Measure BReferences

—_ DM-AT
Initialize Boar DMMI-32 M/

|ntermipt Test | A8

Diebugging and Other Function:

Measure Feferences | wiite To log.rtf Wiew EERFRTR [ump Reaisters

Sample

Cluit |

After the board type is selected, the board must be initialized, by clicking ‘Initialize
Board'.

&GUI Measure References version 1.0 ] ll

— Configuration

Board Type DMM 320 = FPGA Revision:  0<50
Baze Address |3DD et I?—

"Voltage Meter |

" Fluke 45 & HP 244014  Mone

GUI Measure References version 0.3
— Tests

dscInitEoard: Board Initialized without error.

Free Board Start Time: Z009-Now-1Z @ 17:E52

FPGL Bewiszion Code Read: OxE0
Interupt Test M

i

[ebugaing and Other Function:

|

Measure References Wiite To log.rtf Wiew EEPROM Dump Reaisters

Sample

it |

If the board/computer is correctly configured to perform interrupt-based data acquisition,
and Universal Driver is installed, clicking ‘Interrupt Test’ will take A/D samples via an
interrupt routine and display the results.
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NOTE: If the interrupt test fails, check the interrupt number assigned for the board by
checking the board user manual and matching it with the number in the application. Also
make sure that the interrupt is not used by any other device in the system.

EEGUI Measure References version 1.0 )

— Configuration

Board Type IDMM-32>< vI

Baze Address |30EI

Interrupt I?

Woltage Meter
 Fluked5 & HP 344014 ¢ Mone |

= Tests

Intermpt Test

%]

FPGA Revisian:

16301 8398 4393 E2330 7680 ;I
16302 8393 4392 2329 :8960
1e208 =Relct] 43291 2227 :10z40
16206 2387 4394 z3z9 :11Ez0
16303 8398 4394 E330 :1z800
16305 8393 4393 E3EE 14080
1e202 =Relct] 43293 Z2E8 :1Lz2e0
18304 8357 439F E2330  :1&gd0
16301 8398 4393 E3ET 179E0
16304 2400 4392 2328 19200

Time taken:

Elée ms (expected £1Z2)

FIFO overflows:

There were 0 errors.

SUCCESE

Int Timelut Tol 5000 ms,

LB

Int Time Tol 150 m=s, Int A/D Tol 200 ASD

Debugging and Other Function

IMeasure References

“Wiite To log.rtf

Yiew EEPROM

Dump Registers

Sample

ik |
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Reading /Writing Calibration References:

GUI Measure References application has a main purpose of enabling users to easily
view and update or restore the precise reference voltages that are used to calibrate the
A/D circuitry. Without these references being set correctly, the A/D auto-calibration will
not succeed. If using a multi-meter, the serial port COM1 of your desktop PC (or SBC)
can be used to acquire these voltages quickly and easily, reducing typographical errors.

Follow on-screen instructions on how to connect the multi-meter. IT MUST BE NOTED
THAT ONLY THE HP 34401A and Fluke 45 multi-meters are supported by this
application.

E_ - IGUL Me s st ReTerentee Bea x|
i Configurati e
S FPG& Revision: 050
Board Type |DMM-32X vI
Baze Address |3DD Interupt ;?
Voltage Hiete 1&301 8398 4333 £330 7680 _I
B -
© Fluke45 & HP 34014 O None ‘ 16302 ] 4392 323 18960
T | 16308 2398 4351 Z327 110240
|_ x|
Free Board
Paower ON yaour waltmeter, than
attach the null modem cable from the back of the voltmeter to your COMI port,
Interupt Test ; 3
Mext, attach wour voltmeter probes to the Precise Reference Woltage Terminals +(red)/-(black) {check manual).

Press OK when ready,

Int TimeOut Tol 5000 ms, Int Time Tol 150 wms, Int ASD Tol Z00 ASD
LEE

L]

Debugging and Other Functions

Measure References | wirite To log.rtf | ‘Wiew EEPROM | Dump Registers | Sample

Guit |

As can be seen there are three radio buttons under the “Voltage Meter” section of the
application. When ‘None’ is selected, the reference voltages need to be entered
manually by the user when the next screen appears.

Upon selecting either of the radio buttons for Fluke 45 or HP 34401A, the application
uses the RS-232 serial protocol of the respective meter to acquire the various reference
voltages.

If using a Fluke 45 or HP34401A and a null-modem serial cable, the values will then be
automatically obtained. Alternatively, one may click in each of the text fields on the right-
hand side of the window, and each associated CalMux channel will automatically have
its voltage displayed on the multi-meter, for the user to type in that text field.
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- GUI Measure References version 1. x|

— Configuration

Board Type |DMM-32>< vI

FPGA Revision: 050

Baze Address |3DD Intermupt i?
“Woltage b eter

’— C Fluked5 & HP 344014 ' Mons | leste 8337 489t  2any o llSED i

16303 83598 4394 £330 - lEz00

- Tests 16305 8383 4393 2328  -14080

le30Z 2302 43232 2322 -lEze0

FreEad 16304 8397 4398 2330 :16640

lez0l 2302 43932 2327 17320

lez04 2400 4392 2322 -12EZ00

Time taken: L£lE ms {(expected £12)
FIFO owverflows: O

There were 0 errors.

SUCCESE

Interrupt Test |

Int TimeOut Tol 5000 ms, Int Time Tol 150 ms, Int ASD Tol Z00 A/D
LEE

The woltmeter is being automatically read. The process may take up to
Z0 seconds.

Debugaing and Other Function:

i
Measure References | - Current EEPROM Refersnces: | — User References————— [Pl Cluit |
Ch
ChO: 4952410
Ch1: 2493000 Iq_ 982373 ]
Ch2 1.246080
Ch3 0622570 |2. 4925987 1
Ch4:  0.004970
[1 246088 2
[n622573 3
[0.o04s71 4
Keep Initial Usze Above
EEFROM Yalues Specified Yalues
Cancel

The application reads the existing reference voltage values from the EEPROM and
displays the same on the left of the Measure References dialog window as shown in the
picture above. If the values seem close to what the ideal values should be, they can be
used as described below. If these values are incorrect, the following procedure can be
followed to enter the values in manual mode.

e Click on the text box to the left of Ch 0 and observe the voltage on the multi-

meter. Enter the voltage in units of VOLTS in the text box.
e Press TAB or click on the next text box labeled Ch 1 and repeat the above step.
e Repeat the procedure for all the available text boxes.

Clicking on ‘Keep Initial EEPROM values’ will leave the values as they were read on the
EEPROM and close the dialog. The ‘Cancel’ button will cancel and close the window.
The ‘Use Above Specified Values’ button will use the user/multi-meter values entered
into the textual fields, and close the dialog.
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View EEProm Button:
Clicking ‘View EEPROM’ will display each EEPROM value in hexadecimal.

&GUI Measure References version 1.0 i

— Configuration

Board Type: IDMM32>< vI
Base Address IBDD Intarmupt I?

Woltage Meter

" Fluke 45 {* HP 344014 1 Mone

~ Tesh

Free Board

Intermupt Test

i

FPGA Fevision:  0x50

EEDDOM Dump: ;l

a: 25 €2 2C 20 20 7E BZ 20

a: FF FF FF FF FF FF FF FF

i -4 FF FF FF FF FF FF FF FF

Z4: FF FF FF FF FF FF FF FF

3z: 0s 7F Cl1 04 CO 94 02 &0

40: Z0 00 F3 31 00 01 F1 0o

4g: a0 00 00 00 00 FF FF FF

-4 FF FF FF FF FF FF FF FF

T'H 24 8D 94 78 24 70 95 28

7 24 €2 99 70 24 5E 94 28

20 FF FF FF FF FF FF FF FF

ag FF FF FF FF FF FF FF FF

=1 2L g8 2C 20 24 2L 2B 782

104 24 T7F 2D 20 24 22 90 22

11z a2 2c 27 24 a7 97 2L 22

1z0 a7 70 87 7C a2 71 32 20 —
-

Diebugaing and Other Funchons

easure References

wiite To logtf | iew EEPROM | Dump Fegizters

Cuit |

Dump Registers Button:

The ‘Dump Registers’ button will read the FPGA Page 0, registers 0 through 15.

,ﬂ-_GUI Measure References version 1.0

— Configuration
Board Type

|DMM-32>< vl

Bagze Address |3DD

Interrpt |?

FPGA Rewvision:

Woltage Meter
’7 " Fluke 45 ¢ HP 344014  None

0=50

x|

‘ Register dump:

~Tests

Free Board

Interrupt Test

L

0: EO
Pibey )
E: 04
3: 04
4: 0OF
E: 00
g 00
780
8: 64
%: 01
10: 00
11: 08
1z: 00
13: 03
l4: 1E
15: 74

Debugging and Other Functions

Measure B eferences

Write To log.rtf View EEPROM | Dump Reqisters | Sample

it |
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Sample Button:

The button labeled ‘Sample’ will set the board’s A/D section to 10V bipolar mode and
initiate an individual A/D sample for the maximum number of channels for the selected
board type, and send out known values to each D/A channel in case the user wants to
re-direct the D/A to the A/D for testing.

&GUI Measure References version 1.0

— Configuration

Board Type IDMM.32>< vI

Base Address |3|jg Interrupt I?

oltage Meter
" Fluke 45 & HP 344014  Nore

FPGA Revisiot:  0x50

Tests

Free Board

Interrupt Test

Hl

Setting 1OV Bipolar mode; using EETROM calibration settings

Sanpling All Chamnels (232):

Chamnel 0, AD Code 62
Chamnel 1, AT Code 91
Chamnel &, AD Code 30
Chamnel 3, AD Code 88
Chamnel 4, AD Code 16
Chamnel &, AD Code 201
Chamnel &, AD Code 151
Chamnel 7, AD Code 167
Chamnel &, AD Code 52
Chamnel 3, AD Code 38
Chamnel 10, AD Code 35
Chamnel 11, AD Code 34
Channel 1Z, AD Code 151
, AD

Channel

-
Lo

Code 54

Debugging and Other Function

Measure References |

wiite Ta log.tf Wiew EEPROM Durnp Reqisters
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