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Proprietary Rights Notice

This document and the information that it contains are the property of NH
Research, Incorporated. The rights to duplicate or otherwise copy this document,
therightsto disclose the document and itsinformation to others, and theright to use
the information therein may be acquired only by written permission signed by a
duly authorized officer of NH Resear ch, Incor porated.

Unauthorized duplication of software and documentation provided with the test
workstations violates the copyright protection provided by law. However, backup
copies of programs ar e per mitted for archives and recovery from hardwarefailures.

The material in this publication is current as of the release date on the cover page
and is subject to change without notice. Any questions concerning the product or
any questions or comments concerning this manual should be directed to the NH
Research Field Service Department during normal business hours Monday through
Friday at (949) 474-3900 or FAX (949) 474-7062 or www.nhr esear ch.com.

emPower ® isatrademark of NH Research, I ncor por ated.

rerar€ 30f 41



S430 CALIBRATION SOFTWARE MANUAL

4 of 41



S430 CALIBRATION SOFTWARE MANUAL

TABLE OF CONTENTS
1. GENERAL INFORMATION ..ottt sttt ste s sae e snae e sntaesnte e sneaesnneesnnaesnneeans 7
1.1 OVERVIEW .. iiittttiii ettt e e e e et bttt e e e e e e s bbbt e e s e s s s ab bbb e e e s e e s sas b bbb e e e s e e s saab bbb b e e s e s e se bbb baeeseeeseababanes 7
1.2 CALIBRATION SUPPORT EQUIPMENT REQUIRED .......ccciuvtiiiieiiiiiitiiie e e e seiibtbiee e s s s e siaabans s e s s s sanabanns 7
1.2.1 (070]Y 12101 =1 = SRR 7
1.2.2 REQUIRED HARDWARE .....ciiii ittt e ettt e e ettt e e s s e e s b bbbt e e e e s s s ab bbb b e e s e s s s aab bbbt e e s e s s saabbbbaeeseeaas 8
1.3 CALIBRATION REFERENCE SPECIFICATION . ..utttiiiieiiiiittttiieiessiiitbtiiessessssssssbasssesssssssssssssessssssssssnns 8
R 201 R L Vol o U] = 7Y o 2 OO 8
IO 0 o ][0 PSPPI 9
IO TR T AN 1 =10 11 PSPPI 9
1.3.4  SERIAL COMMUNICATIONS PORT ...iiitiiiiiiiitieiiteeiiteesiteessteesteesstessnteessteessesssseesnsessssessnsessnsessnseeans 9
1.3.5  PHYSICAL DESCRIPTION ..cuttiiiteeitteiteesteesiteesteesstessseesteesssssatessssesssesssessssessssessssessnsessssessnsenans 9
2 ] I PSSR 11
2.1 g ] 07N I o (0T U = PP 11
2.2 REQUIRED SOFTWARE ...utttiiiiiiiiiiittiet e e e s e ettt s e e s s et sb bbbt e e e s e st s asb bbb e e s s e s s s ssabbbabssasessssbbbbaeesesssassberes 13
3. INSTALLING EMPOWER CALIBRATION ..ottt ettt 15
4, MODIFYING THE EMPOWER SYSTEM CONFIGURATION.....c.cccciiiivieeee et 17
5. USING THE CALIBRATION TEST ROUTINE .....cooitiiiiicee ettt ettt 21
51 CALIBRATION SERVERS .. .uttiiiiiiiiiiitttiie e e s s s s itbbtt e s e s s s ssbbbatesssssssiabbsbeessesssaabbbbesesesssabbbbaassesssassberes 22
5.1.1 EMS CALIBRATION SERVER(EMSCALSVR.EXE) ....ccueiuiiuiiuirieniiaiiaienie e sie e stesseeee e seesnesneseeens 22
5111 “EDIT” (POWEREDIT.EXE) «.euveuvetestesseaseeseessessessessessesssessessessesssssessesssssssssessessessessessssssnsenes 22
51.1.2 “TEST” (POWEREXEC.EXE) .. 1euvetestesseassessessessessessesseassessessessessessessesssssssnsessessessessessesseensenes 22
CALIBRATION STEPS...eieititeitteeitteestteesteesaeessteessseessaesasseessesstessssessssessnsssssssssnsessssssensesssssensensnns 23
ENDING CALIBRATION. ...cciutttiiteeeteteiteesiteeasteessseeesseeestseessesessseessssessssesssssssseesssessseessssessneessseessnes 24
VIRTUAL MEASUREMENT CONFIGURATOR (VMC.EXE) ..vviviviiiciee e 24
] = U= OSSR 24
5.1.2  S6K LOAD CALIBRATION SERVER(S6KDCLOADCALSVR.EXE) ..ccuciiuiieiiirieniinieaiesieseesie e e 26
5121 “EDIT” (POWEREDIT.EXE) ....vitetestesteatieiestestestestesseaseeeassesteseesbessesssssessasessaessessessessesneenes 26
5122 HTEST” (POWEREXEC.EXE) .. ..cttittatesteauteneeseestestestesseaseaeessestesaesbessassssseesaseesaessessesssssesneenes 26
WRITE TO FLASH ..ottt e s s s e bbb r e e e e e s s e bbb ae e e e e s e e 27
(076] N = TeTU] 7N 1 0] N TP TTRTN 28
NS o o N USSR 28
5.1.3  S6K SOURCE CALIBRATION SERVER(S6KDCSRCCALSVR.EXE) ..ccveivervirirriearrareeieseeseessessessennes 29
5.1.3.1 “EDIT” (POWEREDIT.EXE) «.uveuvetestesseeseeseessessessessesseassesesssessessessessesssssssnsessessessessesssssesnsenes 29
5.1.3.2 “TEST” (POWEREXEC.EXE) .. .euvetestesseeseeeessessessessessasssessessessesssssessesssssssnsessessessessessesseensenes 29
WRITE TO FLASH ..ottt ettt ettt ae e st e e st e e sab e e s are e sab e e snae e snbe e snreennns 30
CONFIGURATION DIALOG ...ocveiiiie ittt stee ettt ee e stve e ste e ste e stte e snve e sntaesnae e snteesnneesnneesnnee s 30
1]l o o X O 31
6. USING THE RTF DATALOG DRIVER ...ttt et 33
6.1 CONFIGURATION TAB ....utttiiiiee ittt e e sttt e e e e s s s bbb e b e e e e e s s s b bbbt e e e s e st saab bbb e eesesssasbbbbaessesssasberes 34
6.2 XYL | E 1 = SRS 35
6.3 FILE OPTIONS TAB ...iiittiiiii ittt ittt e e ettt e e e e e s e bbbt e e e e e s s s e bbb et e e e s s s s sabbbabssasessssbbbbaeesesssasberes 36
6.4 PROCESS OPTIONS TAB ..eiiutiiiitieiiteeeiteesiteeesteeesteeesteeesteeesteeessteesseeessaeeaseeesabeessseesteeeaneeesanessnneessns 37
7. CAL. BOX CALIBRATION PROCEDURE ..ottt sttt 39

| Y/ §F ]

rerar€ 5 of 41



S430 CALIBRATION SOFTWARE MANUAL

6 of 41



S430 CALIBRATION SOFTWARE MANUAL

1. GENERAL INFORMATION

1.1 Overview

The S6000 Load and DC Source Calibration Reference along with an external DMM and
computer allow a user to calibrate individual S6000 modules. Other than connecting
cables this calibration is completely automatic.

This Cal. Ref. includes three precision shunts 0.6 amp, 6 amp and 60 amp. These shunts
are used to calibrate the current of both the load and sources. A 5 volt source is included
in the Cal. Ref. to supply the current for the current calibration. Two voltage sources,
110V and 330V are also included in the Cal. Ref. These sources are used to calibrate
voltage readback on the Load.

To maintain the high accuracy required the shunts are mounted to an aluminum mass,
which is temperature controlled. There is a front panel LED, which illuminates
indicating when the mass is being cooled.

Switching within the Cal. Ref. is controlled by the external computer via RS232. The
external DMM is read via IEEE488. The module being calibrated is controlled via
RS232 of the S430 chassis. All this communication is initiated by the external computer.

Measurements made during calibration of the Cal. Ref. are traceable to the U.S. National
Institute of Standards and Technology. We recommend a two year calibration cycle. A
calibration procedure, 19-0209 has been provided to allow any certified calibration
facility to calibrate the Cal. Ref.

1.2 Calibration Support Equipment Required

The calibration process requires an external IEEE controlled HP3458A Digital
Multimeter, a Wavetek 9100 precision voltage source or equivalent (without the 9100
only manual EMS calibration is capable) and a Computer with the following
specifications:

1.2.1 Computer:
National Instruments IEEE488.1 card: GPIB-PC2/2A or AT-GPIB
IEEE488.1 Cable
RS232 communication cable which mates to a 15 pin RS232 connector on Cal.
Ref.
RS232 communication cable which mates to a 15 pin RS232 connector on the
EMS.
2 Serial COMM ports

1. N.H. Research emPower class computer.
a) Celeron 400 Mhz or better.
b) emPower © 430 Version 1.00 or later.
c) 2 available RS-232 ports.
d) GPIB-PC, GPIB-AT, or GPIB-PCI Board.

RSN~
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e) Parallel printer port or LAN card with access to LAN printer. (Optional)

1.2.2 Required Hardware

2.

© © N o g &~ w

10.

11.

12.

13.

14.

15.
16.

Parallel Printer or access to LAN printer.
(Optional: required for hardcopy of test results only).

N.H. #12-0035-04 Cable Assy, Coax RG174 BNC to BNC 4’
N.H. #12-0330-36 Cable Assy, Coax RG174 BNC to SMB w/Ballun 3’
N.H. #12-0643-02 Cable Assy, 430 Ext Mux Relays
N.H. #6354231 Dual Banana to BNC Female Adaptor
(P/N 12-0478-00) 25pin Load Interface Cable.
(P/N 12-0477-00) Load Calibration Cable.
(P/N 12-0510-00) Source Calibration Cable.
(P/N 12-0643-02) EMS Calibration Cable.

RS-232 Cable Straight 9-pin male to either 9-pin female (#8030596)
or to 25-pin female depending on COM port configuration.
(Connects to RS232 COMM on UUT)

Wavetek Model 9100 Universal Calibration System with Oscilloscope
Calibration Module.

Fluke Model 5500A Multi-product Calibrator with Oscilloscope Calibration
option.

Fluke Model 5520A Multi-product Calibrator with Oscilloscope Calibration
option.

NHR Calibration Reference.
HP 3458A DMM

1.3 Calibration Reference Specification
The instrument is provided with universal AC input voltage.

Input range: 90 - 132 VAC
180 - 264 VAC
Frequency: 47 - 63 Hertz

1.3.1 Accuracy

Current: 0.6 amp range + 0.12 milliamps
6.0 amp range + 2.0 milliamps
60 amp range £ 8.0 milliamps
Voltage: 110 volts + 20.0 millivolts
330 volts £ 70.0 millivolts
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1.3.2 Physical

Size: 3%4"(h) x 16%"(w) x 21%4"(d)

Weight: 26 Ib.
1.3.3 Airflow
A cooling fan is located at the rear of the enclosure. Air is drawn in from the ventilation
hole located on the right side of the front panel. The air exits through the rear panel.
1.3.4 Serial Communications Port

The S6000 Calibration Reference requires a serial communication line connected to the
host computer. Make sure a valid port is selected before beginning the calibration

process -- if the selected port is invalid a run-time error 68 (Device Unavailable) will be
generated. In addition, the selected serial port must be capable of the following settings:

» 2400 Baud, No parity, 8 data bits, 1 stop bit
The settings will be programmed automatically by the calibration software.

1.3.5 Physical Description

EXTERNAL DMM CONNECTION
POWER SWITCH
\ /_ LOAD OR SOURCE MODULE UNDER TEST VOLTAGE SENSE
" y, ¢/ Wl CALIBRATION STICKER
. + 2L seccecainanns
56000 CALIBRATION ; i
D (] REPERENCE o0 O H
VOLTMKTIR  VOLTRASL L............. -
+ LOan
LBAD / BOURCE
m‘"lll]l‘llﬂnﬂll
[:]fofooooooooof%" LZ;:I

1.OAD OR SOURCF. MONULE. UNDFR TEST INTERFACF.
BYTE STATUS OF RS232 COMM.

RS232 OVER RUN ERROR
RS232 PARITY ERROR.

SHUNT TEMT. CONTROU COOL INDICATOR

- IK C S0oUACL
RS232 COMM PORT” /
AC POWER INDICATOR:
2 DATA LOAD OR SOURCE MODULE UNDER TEST OUTPUT

5 VOLT 60A POWER SUPPLY

6 A SHUNT
! /- AC LINC INPUT
Fl F3

. A

Fs
8 SASLO
@ 5
2 F
A 1ASLO D
o Q 90- 131 VAC/

R R s0-2s0 vac__|
0.6 A SHUNT

60 A SHUNT
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2. SETUP

2.1 Physical Hookup

S6k Source and Load Calibration

RS232 S6K MASTER
CHASSIS
LOAD/SOURCE
EMS ©) ~~|LOAD/DC SOURCE
PWR S6K DC SOURCE " |VOLT SENSE
INTERFACE
—PWR S6K LOAD 3) S6000 CALIBRATION
INTERFACE REFERENCE
m RS232 VOLTMETER{
(©)
) @)
) IEEE RS232 RS232 I E— NPUT
COMPUTER ( DIGITAL VOLT METER

(1) This cable is provided with the S6000 Calibration Reference (P/N 12-0478-00).
Connect one end to Load/Source of the Cal. Ref. and the other end to the Interface
25pin Interface connector of the Load Module being calibrated.

(2) Use only when calibrating Loads. This cable is provided with the S6000 Calibration
Reference (P/N 12-0477-00). Connect one end to Load/DC Source of the Cal. Ref.
and the other end to the Load power connector of the Load being calibrated.

(3) Use only when calibrating DC Sources. This cable is provided with the S6000
Calibration Reference (P/N 12-0510-00). Connect one end to Load/DC Source of the
Cal. Ref. and the other end to the DC Source power connector of the DC Source
being calibrated.

(4) This cable connects the RS232 COMM port of the computer to the Calibration
Reference. The Cal. Ref. end isa 9 pin DSUB. Connect the COMM port selected in
software later to the other end of this cable.

(5) Standard IEEE488 cable. Two required.
(6) Dual Banana to BNC Female Adaptor NH #6354231

RSN~
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EME Calibration Wiring

D Souces ———we———— Dl Lopds ———m

= ] - ] -5 -5
- ﬁﬁ & o nﬁ [-E-] - E-X-3 *ﬁ (oo ﬁﬁ LR nﬁ
colllzaf s alzs l==iz=] (1=l [ll==0lze) ||==()|z5
RE23Z |ffo o |f2e] | 2e[|Ze aall|= 2=ll12e aol||Ze so|l|2e
ry i | | P G ) [ L | 2 0 Wwalll o R |
fo = | =) ) HE) =l|%e -+
& 8 & 1% a
=] 2

i __. | 5] —
L’%.Jm e gl ol gl Qs ©

1. Connect EMS channel 1 to the front panel output
of the Wavetel:.
2. Connect EMS channel 2 to the back panel output
"Sig Out” ([O-Scope connection) of the Wavetel:,
. Connect the HP3458A front panel input to the front
panel output of the Wavetalk,

L]

The EMS Calibration Cable P/N 12-0643-02.

WARNING: DURING PARTS OF THIS TEST, POWER SUPPLY VOLTAGES WILL
BE SET TO LETHAL LEVELS. ASSUME THESE VOLTAGES ARE
EVERYWHERE AND WILL GET YOU! EXERCISE EXTREME
CAUTION AND DO NOT TOUCH ANYTHING ON THE S430 UNIT.

Note: The specified minimum warm-up time for the HP3458A used for this calibration
is 4 hours! This DMM should be left on at all times. Also perform the Auto Cal
function on this DMM prior to starting this calibration procedure. See the
instrument manual for more information.

Note: The S430 and the Wavetek 9100 Calibration System should be allowed to warm
up at least 30 minutes prior to calibration, preferably 1 hour. Turn the Wavetek
on if it is not already on and put a cover on the S430.
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2.2 Required Software

Windows 2000 or Windows XP operating system software must be loaded on the computer
to perform this test. GPIB-PCII drivers (32-Bit) must be installed and configured based on
the GPIB card and operating system being used. The emPower ® S430 Calibration
Software N.H. #190xxxx is required to perform this test. National Instruments Visa 2.01
and VI Engine version 1.83 or better.
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3. INSTALLING EMPOWER CALIBRATION

To install S430 calibration you will need approximately 3 MB of free hard disk space. An
automated SETUP program is provided to guide you through the installation. The default
target directory (the directory where emPower Calibration resides) is C:\Program
Files\NH Research\emPower\calibration

The setup program will walk you through the installation process.

To install emPower © Calibration:

1. Insert the emPower © Calibration CD into the appropriate drive.

2. The installation screen is automatically displayed.

Note: If the install screen is not displayed then Click Start and select Run. In the

Open text box type:

D:\ SETUP.EXE

(Enter the CD-ROM drive letter that contains the emPower © Calibration CD)

3. On the Welcome panel, click on the Next button.

4. Read the END-USER LICENSE AGREEMENT FOR EMPOWER SOFTWARE and
click the Yes button if you accept the terms of the license agreement and wish to continue
with the installation of the emPower calibration software.

5. A complete National Instruments V1 installation will commence. (required)

6. Select the installation directory from the Choose Destination Location dialog and click
the Next button. Click the Browse button to select a different installation directory if
desired.

7. emPower ° calibration software will now be installed in the target directory.
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4. MODIFYING THE EMPOWER SYSTEM CONFIGURATION

After running the S430 installation the empower system configuration must be modified
prior to using the calibration software. The HP3458A DMM must be added to the system
configuration. Launch emPower and Click on the “Modify Configuration” button under
the “Hardware” tab of “emPower Utilities”.
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e by Fa i Sabirge ]

|

The NHR Configurator will be displayed.

Double click or drag and drop the HP 3458A Digital Multimeter on to the current
configuration side to add it to the system configuration.
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A series of configuration windows will appear.
Choose either a new or an existing GPIB Port and select “OK”.

SelectHost x|

Select & host device from this list O
of available hosts:

=Mevwy= BazicHost Port cancel
BasicHo=t

Select “OK™.

Basic Host Configu x|

Configuration is compleke,

The emPower © HP3458A DMM configuration screen will be displayed. Configure the
DMM to GPIB address 3 and select “OK”. If address 3 is not possible then choose
another address but this will require the VMC.EXE to be run (EMS Only) to configure
the EMS calibration software to match the emPower address. Currently the calibration

software installs with the DMM configured to address 3.
= 110 e i Prgi o
[
Il g
Y ey r|
st I ¢ |
i rrp
MR [ e |
g et |

= 1 _cew | |

[
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Give the DMM a logical name and select “OK”.
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The system configuration should now reflect the changes made to add the HP3458A.
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5. USING THE CALIBRATION TEST ROUTINE

The calibration software package installs the calibration test routine on to the emPower
system. The calibration test routine can then be used to calibrate any NHR device. Like
all test routines in emPower © the calibration test routine must be added to a program in
order to use it. Create a new test program from “Edit” (poweredit.exe) then from within
“Edit” under the program tab select an empty test routine cell to popup the test routine
selection dialog. Go to the Calibration node and select the “Calibration” test routine and

select “OK”.

=181 ]
[
ATF
| Calibration
"
[] Powar Supply
[] UFPS
[] Custom
[] All
Remove oK Lzl

The calibration test routine dialog allows for calibration server selection as well as
manual calibration reference control. The calibration reference control button is only
available if there are devices detected that use the calibration reference.

Cabbration L
Cabration et Sebcion
|Fh"‘\. Calbwation :J 3
Caibention Fielsience Connol . |
gr | Cowca |

The calibration reference manual control dialog allows for com port selection as well as
manual hardware control.
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The calibration test routine will automatically detect which calibration servers are needed
for the current system configuration and display a list of them in the “Calibration Server
Selection” drop down. Programmable calibration server features are accessed through
the ellipsis “...” button.

Calbeation H
Calibwabory 5 mrven Soelechon

£ W= Cotvaber: =] -]

|SEE DT Lo Cabldaine
SEE DL 5 ounce Lot

5.1 Calibration Servers

Device specific calibration servers are developed as “Out of Process”“ COM objects.
Calibration COM objects are referred to as “Calibration Servers”. There is a unique
calibration server per COM object and a unique file per calibration server. Calibration
server files are stored with .exe file extensions and are registered with the system during
the install process.

5.1.1 EMS Calibration Server(EMSCalSvr.exe)

Note: The Wavetek 9100 must be configured to GPIB address 9 in order for the EMS
Calibration Server to automatically set the required voltages. Otherwise setting the
voltage manually will be necessary.

5.1.1.1 “Edit” (poweredit.exe)
There are no programmable features to this calibration server.

5.1.1.2 “Test” (powerexec.exe)
The Embedded Measurement System (EMS) calibration program contains functions for
calibrating, testing and configuring the NHR S4xx EMS board.

For use with the S4xx Calibration Package, the calibration functions are all that are
required. When the EMS calibration program starts, it verifies that an EMS is
configured. If an EMS is detected, the program will read the calibration factors for the
four DC ranges and the two peak-peak ranges and display them in a grid format as in the
following example:

[
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Bl £MS Hardware Factors == x|
Be Eactors Mew Liktes Hep

= d olaw &8 el

|EMS [OoM Messuremert 1 »]  Muxinpt [Choo0t w|  Steius | [0

Diescrigto Cimin
8.k volt DL Kange 1. 0 [ 0000
20 %alt DC Fiange o1 D000 + 000000
200 ol Dz Range +1. 000000 + (000000
500 ol DiZ Range +1. 00000 + 0000000
2 %ol Peak Moisa Pangs +1. 00000 + [ 000000
2 ol Peak Moise Fange +1 D00 +[1 00000

Indialization complete

Description Column: Each row displays a particular function that may be calibrated.

Gain Column: Gain calibration data for each function.

Offset Column: Offset calibration data for each function.

Cal Column: Button column that opens a calibration dialog for each function.
Test Column: Button column that opens a verification dialog for each function.

Calibration Steps

In general, to calibrate the EMS, all DC functions and peak-peak functions should be
calibrated. To calibrate a specific function (such as 20 Volt DC Range), click the mouse
on the Cal button corresponding to the function to be calibrated. This will display a
dialog similar to the following:

Calibrghbe 20 Vol DG Hange ﬂ
| Farin:s Candm l [, P Cabbialon Shde
i +1.M003 1000 % Smnclard ] poinl Calbraton
Cligral 1.Mmoan 1] 00031 P
Tl T 1) peind LemsHSquanes Cal
' i
[ sep | oom | Ems
= e Cabbed on Configusstion
L £ Manual DM Enisy
% GFiE Didid
BegnCal |
g |

| _Cancal |

Assuming that the DMM has been selected, click the Begin Cal button. A series of
dialogs displaying instructions will appear. Follow the instructions for each dialog.

| vV § ] ]
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Once completed, the Compute Factors button will become enabled. Clicking this button
will compute new calibration factors based on the new measurements. The newly
computed gain and offset will be displayed in the New Factors grid row. In general, there
are should normally be no large changes from Old calibration factors to New factors.
Click OK to accept the factors.

Ending Calibration
When all ranges have been calibrated, click the Close button. The following dialog
should appear:

sl ko Program Uinkoad

Thae |eimat colibrm or faciors hee nokystbean
amend Flamie osled he deirsd aplmn

5 v new tacions io LS

T Wil ngw MaCions io dek e

™ "Wvia neww Macions o EMS and dick Bla
I Do nod a8t chBngas

gorce |

Make sure the Write new factors to EMS option is selected. Click the OK button to
save the factors to the EMS non-volatile memory.

Virtual Measurement Configurator (VMC.EXE)
Note: This only needs to be performed if the HP3458A is not configured at address 3.

Setup

The Utilities...Measurement Setup menu item is used to setup the Digital Multimeter
(DMM) used during calibration. The only important DMM function to setup for EMS
calibration is DC Voltage (other DMM functions are not required). Clicking the
Measurement Setup menu item will display the following dialog:

| MeasLifement Devics Setup by
Bz Help
N=|=| &

Fumtiam ki oo

DiC woltags |HF JHERA El Coahigure O violiaga |

ACVaokege  |HF 345Ha »|  Comigus ACvolage |

DCCumest  [HP 34584 =] Conigwa DC Curent |
ACCaran  |HF345RA -] Configure AC Cument |
Chures ||-|I= J4ERA "rl o ghire Cibes: |

cov |

[
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The example above shows that the HP 3458A DMM has been selected to perform DC
voltage measurements.

Clicking on the Configure DC Voltage button will display the following dialog:

&y DC Voltage Setup EI

Selected Device |HF=- 4584

Gpib Address |m -]

/0 Timeout [10sec  +|

Test | ()8 | Qancell

The critical item is the Gpib Address setting. Make sure the address is set correctly.
Clicking the Test button will perform a DMM DC reading. If everything is setup and
connected properly, a measurement will be made with no errors returned. Click the OK
button when finished.

[
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5.1.2 S6K Load Calibration Server(S6KDCLoadCalSvr.exe)

5.1.2.1 “Edit” (poweredit.exe)
The “Edit” dialog for the S6K DC Load Calibration Server contains the load selection

dropdown and the load calibration parameters checkboxes.
IR TPy T — |

{1 gL R R

_ | s |

The S6K DC Load Calibration Server is capable of calibrating individual parameters on
the load but it is not recommended that these parameters be calibrated separately. The
ability to calibrate these parameters separate from one another is only for troubleshooting
purposes only. Therefore, it is recommended that all parameters should be left checked.

5.1.2.2 “Test” (powerexec.exe)
The S6000 Calibration Software provides automatic "closed-box" calibration of S6000
Loads and DC Sources when used in conjunction with the S6000 Calibration Reference.

Calibration Summary Dialog

L v o] 1.4

MICHCRG i TEERTRE

WICSCAN EFCTH

MIScCalCAG [Eiatt]

MISCCaAD =kt s

T % 1) 1 T I 1 BT 1 A
ICAPRT TS I AKSE-83 2 ML
MICaIFHLE 0T3S [ I P [R5
MICsFRD 1 BERTSL 43 L 2reaa TS
FillutBLlal 0TI

i [usest Fagia) 1 \lpgsFaokes (7 Posss Faolas

[ Ta Finth ] st Pt | Comiipumioes | Gt Codbis | g |

Start Calibration

This command button launches the calibration process for the selected module.

Once the calibration setup has been completed, pressing “Start Calibration” will load a
screen which describes the required wiring setup and computer interconnects.

[
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S6K Load Calibration Server (cont.)

After the interconnects are complete the user may press OK to perform the calibration, or
Cancel to abort this process. Each calibration is performed automatically, with no
interaction required by the operator.

S6000 Load modules are calibrated in an eight-step procedure:

. Set Current, Control Board

. Meter Current, Meter Short Circuit Current, and Set Current, Power Board
. Meter Voltage

. Set Voltage and Constant VVoltage Mode

. Constant Resistance Mode

. Constant Power MI_TRIM

. Constant Power MO_TRIM

. Constant Power PDAC

cO~NOOT A WN -

Displaying Calibration Results

The results of the calibration procedure are presented on the Calibration Summary dialog
upon completion. If the calibration was not successful, calibration factors which are out
of specification will be displayed in blue text and the “Write To Flash” button will be
disabled. This implies that the module hardware is malfunctioning and must be repaired
and/or re-calibrated.

Calibration factors for S6000 Load modules are provided in three tables - Current,
Voltage and Power Factors. The user may view the results by selecting the desired option
button listed below the grid. Please note that not all fields will contain data, even though
the calibration was successful.

Write To Flash
If the calibration was successful then the “Write To Flash” permanently stores calibration
factors in the flash memory on the load.

rerar€ 27 of 41



S430 CALIBRATION SOFTWARE MANUAL

S6K Load Calibration Server (cont.)

Configuration...

bt Source Donliguration Data H
— HH sl e &1 90 Coyrvarrac: O C Laad IFET|
Configueation Wiord |Liesred
e woad [[beS5aA,
Dptiorw [
T ﬁm
B Mo e [AFTN
Voass Farvmon [B
Hestal b [Py ey 7
By Coarmrt 53
b Vislage [B0
Mas Foeser [400
femgl hhamber |5 81254
Calbvabon Dale [10:/22/2000
Fiweames Ferwion [i 21

o |
This command button allows the user to review information that is stored on the load.

InsBect Flash
- ﬂ' 2k AW

il L,
AE

AP
- ¥
. -
.
Rt "
ia L 1
sl il [
g, e ey
L B EETEL T T
=i Tl
il JLiLL B ST ==t
- e o Y.
a
=

Pk, —— L]

This command button allows the user to review the current calibration settings.

[
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5.1.3 S6K Source Calibration Server(S6KDcSrcCalSvr.exe)

5.1.3.1 “Edit” (poweredit.exe)
=

|' SEE. DC Source Calibration

(1] I Cancel |

5.1.3.2 “Test” (powerexec.exe)

x
— Calibration
Yolts Cumrent | Yotz [-] | -
Hominal
10% [raw]
0% [raw]
Yolth ain+ /- +0.94996810
YoltOff+/- +0.11378790
R¥olt: ain+/- +1.09171700
RV oltDfF+/- +0.00183933
CurGain+/- +1.00436200
| CurOFF+7- -0.38059070
RCurz ain+/- +1.32832000
RCurDFf+/- -0.03860848 -
0¥ oltG ain+ +22 20551000 -
| T v
wfrite o Elash | Ingpect Flazh | Configuration... I Start Calibration |

DC Source Calibration

S6000 DC Source modules are calibrated in a four-step procedure:

1. 10% full-scale Voltage

2. 90% full-scale Voltage

3. 10% full-scale Current

4. 90% full-scale Current

If the module is a high-voltage module (400V) and contains the polarity reversal option,
the above steps are repeated with the output polarity reversed.

Displaying Calibration Results

The results of the calibration procedure are presented on the Calibration Summary dialog
upon completion. If the calibration was not successful, calibration factors which are out
of specification will be displayed in blue text and the “Write To Flash” button will be
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S6K Source Calibration Server (cont.)

disabled. This implies that the module hardware is malfunctioning and must be repaired
and/or re-calibrated.

The DMM-measured values which were presented to the module during the calibration
procedure are displayed in a single table. High-voltage modules (400V) with the polarity
reversal option will display data in the Volts (-) and Current (-) fields; these fields will
appear blank for all other module types.

Write To Flash

If the calibration was successful then the “Write To Flash” permanently stores calibration
factors in the flash memory on the load.

Configuration Dialog

H
HH M el 1501 1 LR (WD O O Ecarcn
Volage DAC Dt VTR Coadthber [FSEEOT
Vollsgs DAL Gwn [LBddEs LEProm ird's'ord [435006
Opicss [i EEFyms Chacksn [BSEH
Coweedt D80 et [OO0OERT Hamirne Dot G0
Ciment 8L Sun [T 0232 mrman Voliage [I0
R Farmsies i [B5508 Miasram Fores [200)
&0 ologm et [ oot Wb e [
B3 Veltugn G [T ETITI7 o vt [T
Mg Vollgs 4T st [ owisen [22 aEE
sy Vol DAC B [i Mg DAL Cunsd Dkt [
AC D bt [Foemmmr@ Mo DAL CarsriSan i
A0 Corwnd Gan L3RR Hag D vokege Ot [
Ao Favansier 13 35558 ey ST alinge G i
Vedel ke PHITOENE 0 Mep AU Cwssi e
Hurcsmn Frmson [Py Mg 510 Ciarserd G I
wnwﬁ,
— |

This command button allows the user to review information that is stored on the load.

[
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Inspect Flash

NN RN

B S —

e

This command button allows the user to review the current calibration settings.
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6. USING THE RTF DATALOG DRIVER

The calibration software package installs the Rich Text Format (RTF) datalog driver on
to the emPower ° system. The RTF driver can then be used to physically store
calibration results on the hard drive. Like all datalog drivers in emPower © the RTF
datalog driver must be added to a program in order to use it. From within “Edit”
(poweredit.exe) under the “Insert” menu option select “Datalog Driver...” to add the RTF
datalog driver to the calibration program.

T T al|xi

o e\ Do S—
T

AR M al 5
FMES St Pocrnpi Pl O Careel Ship Ta Loosd Senp

[ L [T
Lesd Triap Fromp Pl Oe Sl Ship Ta Soaace Seiap
Calibawis Load Calibawian
Sagwe SEmp Pearpl | Paanpl T ud Eadi
Calibimis Seaws [T

Cvrma Cawewds more echd

e v | Rl B b

Double click, drag and drop or hit the “Add” button to add the RTF datalog driver to the
program.

[
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6.1 Configuration Tab

|

Configuration T Fass/Fail T File Options T Frocess Options

Cratalog Description

Crescription(Mame)
ok Cancel
The configuration Tab of the RTF Driver allows for naming the datalog driver object.
| vV /¥ ]
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6.2 Pass/Fail Tab
MHR. RTF Driver - Calibration Results |

Configuration T Pass/Fail: T File Options T Frocess Options

[~ Enable FassiFail Operations

— P assfF ail Result Grouping

Group All UUT Results:

[y Leorg alll WU Trresults | if program, passes.
] LLag) alll WU resultsif program fails.

Group UUT Failures:

] Log individual failures anliy.

ok Cancel

* Enable Pass/Fail Operations — enables Pass/Fail operations.

* Logall UUT results if test passes — logs all UUT results for the entire test program to
the data file if the run passes.

* Log all UUT results if test fails — logs all UUT results for the entire test program to
the data file if any part of the run fails.

e Log UUT Failures only — logs only the individual test failures to the data file without
the context of the previous or subsequent test results.
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6.3 File Options Tab

MHR RTF Driver - Calibration Results k|
Configuration T Fass/Fail T File Options T Frocess Optiong
—File Options

Mirite ta this datalag file:

II::'I.F'r-:-gram Files\MH ResearchhvemP ovvefcalibrationhC al R esults. if

|- Enable Automatic File Generation I- Fre-Pend Computer Mame To All Files

Generate Mew File Modify File Hame by Appending
{¥ Orice a day (% Time/lay stamp
£ Per LILIT, {7 Test infarmation

|_ Append file with value entered in test information string.

I Laak for this token and use the value that fallowes.

ok Cancel

» Write to this datalog file — displays the full path of the data file.

» Enable Automatic File Generation — enables the driver to automatically generate a
modification to the file name based on subsequent options.

» Generate New File — controls when a file name is modified.
— Once a day — generates a data file once per day.
— Per UUT - generates a file once per UUT test run.

* Modify File Name by Appending — defines what information modifies the file name.
— Time/Day stamp — appends a time stamp to the data file.

— Test Information — appends the test information entered at the beginning of the
test run (i.e. serial number, lot code, etc.).

» Append file with value entered in the test information string — finds a token string in
the test information (i.e. serial number, lot code, etc.) to use as the subsequent token
to modify the file name. This enables file generation based on a specific piece of data
entered at test time.

[
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6.4 Process Options Tab

MHR. RTF Driver - Calibration Results ]

Configuration T Pass/Fall T File Optians T Process Options! '

—izeneral Oplions

[~ FProcess Test Info [T Log Al Minimums [T Lag Al Units
I_ Lag All Elapsed Times I_ Lag All Untested Channels I_ Suppress Header
|- Lag All Maximums |- Loyg Test Begin Cate

—Program Begin Log Options

|- Frogram Mame |- [rate Created I- Crate Madified
I_ Frogram “Wersion I_ amP ower Wersion l_ hodified Wersion
I_ Created By I_ hadified By l_ Comments

— Test Routine Begin Log Options

|_ [rate |_ Step ID I_ Camiage Return After Test
I_ Step I— i Routine End
akK Cancel

» General Options

— Process Test Info — logs all entered information in the test information prompt at
the beginning of a test.

— Log All Elapsed Times — logs total elapsed test times and individual test routine
times.

— Log All Maximums — logs the upper limit for all test results.

— Log All Minimums — logs the lower limit for all test results.

— Log All Untested Channels — logs all untested channel data.

— Log Test Begin Date — logs when the test began.

— Log All Units — logs all test units.
* Program Begin Log Options — checks off the information to log to the file.
» Test Routine Begin Log Options

— Step ID — actual program test step number as it appears in PowerEDIT.

— Heading — program test step label.

[
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7. CAL. BOX CALIBRATION PROCEDURE

This is a calibration procedure for the S6000 Calibration Box P/N 1107445.

REQUIRED EQUIPMENT(MUST BE TRACEABLE TO NTYS)
CURRENT SOURCE

0.500 amps £ 0.03 milliamps
5.000 amps £ 0.5 milliamps
40.00 amps £ 2.00 milliamps

DVM
0.0 volts + 0.1 millivolts
5.00 volts + 0.2 millivolts
110 volts £ 5 millivolts
330 volts + 30 millivolts

WARNING! HIGH VOLTAGES UP TO 240VAC AND 330VDC
MAY BE PRESENT INSIDE THE CALIBRATION BOX. DO NOT
TOUCH ANY COMPONENTS INSIDE THE CALIBRATION BOX
UNLESS SPECIFICALLY INSTRUCTED. PROCEED WITH
CAUTION!

1. Unplug the calibration box from AC power.
2. Remove the lid. There are three screws on each side.
3. Set dipswitch #S1 on the PCB as follows: (open = 1, closed = 0)

1: closed [0.6A pwr]

2: closed [0.6A meas]

3: open [6A pwr]
4: open [6A meas]
5: open [60A pwr]
6: open [60A meas]
7: open [HV en]

8: open

4. Attach a DVM with the + lead to the red "METER" banana receptacle on the front
panel, and the - lead to the black "METER™ banana receptacle.

5. Replace the cal box lid, but don't use the screws.
6. Connect the calibration box power cord to 120V or 240V AC power, 50/60Hz.

7. Switch on AC power via the front panel mounted power switch. The left most green
LED labeled “AC” should be lit.

8. Wait 20 minutes for the box to warm up.
9. Remove the lid from the box.
10. Adjust pot R67 until the meter reads 0V.

RSN~
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11. Connect a 0.50000A +/- 0.03mA current source to the large black terminal block
mounted to the bottom chassis at the rear. This terminal block is not labeled.
Connect the current source so that the current passes IN(+) to the terminal marked “1”
and passes OUT(-) of the terminal marked "2".

12. Adjust pot R38 until the meter reads +5.0000V.
13. Disconnect the current source
14. Set dipswitch #S1 as follows: (open = 1, closed = 0)

1: open [0.6A pwr]
2: open [0.6A meas]
3: closed [6A pwr]

4: closed [6A meas]

5: open [60A pwr]
6: open [60A meas]
7: open [HV en]

8: open [not used]

15. Adjust pot R72 until the meter reads 0V.

16. Connect a 5.0000A +/- 0.5 mA current source to the large black terminal block
mounted to the bottom chassis at the rear. This terminal block is not labeled.
Connect the current source so that the current passes IN(+) to the terminal marked “1”
and passes OUT(-) of the terminal marked "2".

17. Adjust pot R40 until the meter reads 5.0000V.
18. Disconnect the current source
19. Set dipswitch #S1 as follows: (open = 1, closed = 0)

1: open [0.6A pwr]
2: open [0.6A meas]
3: open [6A pwr]

4: open [6A meas]
5: closed [60A pwr]

6: closed [60A meas]

7: open [HV en]

8: open [not used]

20. Adjust pot R77 until the meter reads OV.

21. Connect a 40.000A +/- 2 mA current source to the large black terminal block
mounted to the bottom chassis at the rear. This terminal block is not labeled.
Connect the current source so that the current passes IN(+) to the terminal marked “1”
and passes OUT(-) of the terminal marked "2".

22. Adjust pot R42 until the meter reads 4.0000V.
23. Unplug the calibration box from AC power.
24. Disconnect the current source
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25. 110Vdc adjustment. USE EXTREME CAUTION. THE 110Vdc AND 330Vdc ARE
NOT PRESENT UNTIL DIPSWITCH S1 IS SET TO ENABLE THEM.

26. Connect the DVM - lead to TP3. Connect the DVM + lead to TPA4.
27. Set dipswitch #S1 as follows: (open =1, closed = 0)

1: open [0.6A pwr]
2: open [0.6A meas]
3: open [6A pwr]

4: open [6A meas]
5: open [60A pwr]
6: open [60A meas]
7: closed [HV en]

8: open [not used]

28. Connect the calibration box power cord

29. Adjust pot R52 until the meter reads 110V
30. Unplug the calibration box from AC power.
31. Disconnect the DVM.

32. 330Vdc adjustment. USE EXTREME CAUTION. THE 110Vdc AND 330Vvdc
ARE NOT PRESENT UNTIL DIPSWITCH S1 1S SET TO ENABLE THEM.

33. Connect the DVM - lead to TP1. Connect the DVM + lead to TP2.
34. Connect the calibration box power cord

35. Adjust pot R22 until the meter reads 330V

36. Unplug the calibration box from AC power.

37. Set dipswitch #S1 as follows: (open = 1, closed = 0)

1: open [0.6A pwr]
2: open [0.6A meas]
3: open [6A pwr]

4: open [6A meas]
5: open [60A pwr]
6: open [60A meas]
7: open [HV en]

8: open [not used]

38. Disconnect the DVM.

39. Unplug the calibration box from AC power.

40. Replace lid on cal box, with the 6 screws that hold it on.

41. Attach the calibration sticker to the front panel in the upper right corner.
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