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the calibration of the Guildline 6500
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SECTION 2

EQUIPMENT REQUIREMENTS’

NOTE

Minimum use specifications are the principal parameters
required for performance of the calibration, and are
included to assist in the selection of alternate equip-
ment. Satisfactory performance of alternate items shall
be verified prior to use. All applicable equipment must
bear evidence of current calibration.

TABLE 2. EQUIPMENT REQUIREMENTS -

Item Minimum Use - Calibration
Specifications Equipment

DMM Standard +1- 0.002%Accuracy Solartron7081
100 Mohm input impedance

ResistanceStandard Range:0 to 1 Meg Ohm ESI SR1O5O-1M
Accuracy: +1- 0.1%

ResistanceStandard Range:10 Meg Ohm ESI SR1O5O-1OM
Accuracy: +1- 0.07%

ReferenceResistor Range: 100 Meg Ohm Guildline 65206
Traceable

Short Circuit 0 Ohm N/A

The instruments utilized in this procedure were selected from those known to be
available at the John C. Stennis Space Center, and the listing by make or model
number carries no implication or preference, recommendation, or approval by the
NASA or TSD for use by other agencies. It is recognized that equivalent equipment
produced by other manufacturers may be capable of equally satisfactory performance
on the procedure.
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SECTION 3

PRELIMINARY OfERATIONS

Plug into proper power source. Turn unit ONand allow a minimum of 1/2 hour
warm up time, before starting calibration or testing.

WARNING

HAZARDOUS STEPS FOLLOW

Voltageshazardousto life will be encounteredduring the following
process. Personnelworking with and around energizedelectrical
circuits shall exercisedue caution to protect themselvesand co-
workers, and shall not wear or have exposedmetal zippers, buttons,
buckles, rings, wrist watches,bracelets,earrings, metal framed eye-
wear or similar items. The “Buddy System” shall be usedwith a person
trained and currently certified in Cardiopulmonary Resuscitation (CPR),
who shall be within eyesightat all times while the electrical hazard
exists.

This warning appliesto page6, step4.1 through page7, step4.2.6.

132



SECTION 4

CALIBRATION PROCESS

Calibratethe TI, per the following approved,procedure:

Written procedureon the following pages.
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Depressthe SET key; connectTI SOURCEand INPUT terminals to the
StandardResistor(SR1O5O-1M).

Set the StandardResistorswitchesto obtain the first applied valuelisted in
the appliedcolumn of Table 2.

DepressTI VOLTS ON key; TI mustindicatewithin thecorrespondinglimits
listed in the limits column of Table 2.

DepressTI VOLTS ON key to turn off the test voltage.

Repeatsteps4.1.3 through4.1.5 for eachapplied valuelisted in the applied
column of Table 2. -

Use Stand~irdResistor(SRIO5O-IOM) for iO Mohmto 100 Mohmsteps.

OUTPUT VOLTAGE CALIBRATION

Connect the Digital Multirneter (SOLART.RON 7081) to the SOURCE
connectorof the 6500 under test.

Put the TI into the SOFTCAL DIAGNOSTIC MODE of operation by
pressing the following key sequence: SOFTCAL, HIDDEN KEY Si,
HIDDEN KEY S3, NUMERIC KEY # 3, ENTER.

The prompt OUTPUT TEST will appearin the displaywindow. Pressthe
numerickey # U to select the testvoltage (key #0 will toggle + or - 1.OV).

4.1

WARNING

When TI TEST VOLTS are ON, voltages of up to 1000V may be
present betweencenter pin of the source connectorand ground.

“Wñf?tJi,’)& g,qz i57~P~ ~t/_ot~)’/
DC VOLTAGE CALIBRATION

Depress TI Ohms key; if the AUTO REVERSE LED is not already
illuminated, depressthe AUTO REVERSEkey.

4.1.1

4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

4.1.7

4.2

4.2.1

4.2.2

4.2.3

CSC 274 (O2I)/9~
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‘4.2.4 -

4.2.5

4.2.6

1150
SAFETY

4~mSEP14 95

4.2.7

to
10

rT~C

PresstheENTER key to turn the SOURCEoutput ON. Recordthe reading
displayedby the DMM.

Press the UP key to select the next test voltage. Record each test voltage
nominal value (Vnom) andthe DMM reading(Vdmm) for each testvoltage
(+ 1.0 V through + 1000.0 V, and -1.0 V through -1000.0 V).

Press the TESTVOLTSkey to turn the SOURCEoutput OFF. Calculate the
testvoltageerror from the following expression:

ERROR (ppm) = Vdvm - Vnom X 106
Vnom

“ //jq~~~sepoassrt~~�~‘L~-~r~ it
For eachtest voltage,recordthe Error (ppm) voltagecoefficient.

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

Pressthe set key to exit to the SELECT OHM/PA message.

SelecttheSOFICAL CALIBRATION MODE of operationby: Pressingthe
SOFTCAL KEY, then the HIDDEN KEY S2, and the HIDDEN KEY S3.

Verify the message CALIBRATION MODE is momentarily displayed
followed by the prompt SELECT FUNCTION. -

Press the numeric key #0. Verify the prompt SERIAL NUMBER is
displayed.

Press the ENTERKEY. Verify the Serial Number displayed matches the
serial numberprintedon the rearof the instrumentand on the Calibration
Report. Pressthe +/- key to exit.

Press the numeric key #2. Verify the prompt OUTPUT ERRORS is
displayed. Pressthe ENTER KEY.

Pressthe UP KEY until the messagePLUS VOLTAGE is displayed. Press
the ENTER KEY. - -

SSC774 (O2I89~
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4.2.15

4.2.16

4.2.17

4.2.18

.4.2.19

4.3

4.3.1

4.3.2

43.3

4.3.4

4.3.5

4.3.6

Verify the display indicates the I Volt test voltage and its current error
coefficient.

Pressthe ENTERKEY. Theright mostdigit of the errorcoefficientwill now
flash. Usethenumerickeysto enterthenewtestvoltagecoefficient(in ppm)
calculatedpreviously. Use the up t key to enter- coefficients.

Carefully checktheenterednumber,thenpressthe ENTER KEY to accept
and store the new coefficient.

Press the UP KEY to view the next test voltage and its stored error
coefficient. Press the ENTERKEY to edit the displayedvalue.

Repeatthe edit and re-entryof the testvoltage error coefficientsfor all the
testvoltage valuesand polarities. Pressthe set key to exit to the prompt
SELECTOHMS/PA.

CAPACITOR CALIBRATION

Connectthe 100 Mohm referenceresistorbetweenthe SOURCEandINPUT
terminals of the instrument.

Select the SOFICAL NORMAL MODE of operation by pressingthe
SOFICAL KEY.

Press the numeric key #6. Verify the messageREFERENCE RES is
displayed.

Press the ENTERKEY to displaythevaluestoredfor the reference resistor.
Press the ENTER KEY againto causethe display to flash.

Using the numerickeys, enterthe new valueof the referenceresistor. Press
the enterkey to accept/storethe newvalue. Pressthe +7- key to exit to the
REFERENCERESISTORprompt.

Pressthe numeric key #5. Verify the messageCALIBRATION DATE is
displayed. PressENTER to view the previouscalibration date.

SSC-274 (02/89)
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4.3.7 PressENTER to edit/re-enterthe newcalibrationdate. PresstheUP key to
scroll day, month, and year. Press ENTERto accept the new calibration date.
Press +1- to exit to the CALIBRATION DATE prompt.

4.3.8 Pressthe numeric key #3. Verify the messageCAP ERRORis displayed.

4.3.9 • Press the ENTERKEY to view the alternating message strings CONNECT
REFRESand-% ERROR.

4.3.10 Press the UPKEY until the % ERRORfor the2700pfcapacitoris displayed.
Ensure that the 100 Mohmstandard resistor is connected. Press the ENTER

KEY to start the automaticcapacitorcalibration sequence.

4.3.11 Whenthe calibrationsequenceis complete,the instrumentwill promptwith
alternatingmessagesCONNECTREF RES and % ERROR. -

4.3.12 Use the UP KEY to select and calibrate the 270pf capacitorand 27pf
capacitol in order~Once the last (27pf) capacitorerror is known, pressthe
+1- key to exit the CAP ERROR.prompt.

4.4 THRESHOLD CALIBRATION

‘4.4.1 Press the numeric key #4. Verify the messageTHRESH ERROR is
displayed. Pressthe ENTER KEY to display the error stored for the 1.0 V
threshold.

4.4.2 Pressthe UP KEY until the 1.OV thresholderror is displayed.

4.4.3 Ensurethat the 100 Mohm standardresistoris connected.Pressthe ENTER
KEY to start the error measurement cycle.

4.4.4 When the measurement is complete, select the 0.IV thresholdvalue and
repeatthe measurementcycle.

4.4.5 Pressthe +7- key to exit the THRESHERRORpromptwhenboth threshold
errorshave beenmeasuredand (automatically)saved.

~cr774 (fl2~FQl
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4.5

4.5.1

4.5.2

4.5.3

.4.5.4

4.6

ERROR CALIBRATION

Press the numeric‘key #2. Verify the messageZERO ERROR is displayed.
Pressthe ENTERKEY to displaythe valuestored for input resistance.

Removethe 100 Mohm standardresistorand replacewith a short circuit to
the INPUT terminal.

Press the ENTER KEY to initiate the measurement cycle. When the
measurementis complete,press the +1- key to exit the ZERO ERROR
prompt.

Pressthe SET KEY to acceptall storedcalibration coefficients. Verify the
promptSELECT OHMS/PA is displayed.

Preparea datasheetusing the datareportedby the instrumentduring the
calibration procedure.
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CALIBRATION PROCESSTABLES

TABLE 2

APPLIED ‘ LIMITS

1 MOI-IM (10 X 10 EXP. 6) .99975 TO 1.00025X 10 EXP. 7

* 10 MOHM (1 X 10 EXP. 7) 9.99750TO 10.00250X 10 EXP. 6

* 20 MORM(2 X 10 EXP. 7) 1.99950 TO2.00050 X 10 EXP. 7

* 30 MOHM (3 X 10 EXP. 7) 2.99925TO 3.00075 X 10 EXP. 7

~‘ 40 MOHM (4 X 10 EXP. 7) 3.99900TO 4.00100X 10EXP. 7

* 50 MOHM (5 X 10 EXP. 7) 4.99875TO 5.00125X 10 EXP. 7

* 60 MOHM(6 X 10 EXP. 7) 5.99850TO 6.00150 X 10 EXP. 7

* 70 MOHM (7 X 10 EXP. 7) 6:99825 TO 7.00175X 10 EXP. 7

* 80 MOHM (8 X 10 EXP. 7) 7.99800TO 8.00200X 10 EXP. 7

* 90 MOHM(9 X 10 EXP. 7) 8.99775 TO 9.00225 X 10 EXP. 7

* 100 MOHM (10X 10 EXP. 7) 9.99750TO 10.00250X 10 EXP. 7

* USE STANDARD RESISTOR SR1OSO-1OM.

SSC-274 02/89/
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S~.c.Adn~rnsUation CALIBRATIONMA1NTENANCE REPORT PAGE 1 OF
(See reverse side (or calibre ion dale.) - ‘ ‘ • —

CALIBRATION NO. WORK REQUEST NO. RESP. LAB. CAL CYC: Aq~ CAL DUE
- MONLL .xwxs

LOCATION PROP. NO.

‘
CALIBRATION DATE TOLERANCE TECH. NAME CLEAN REOD.

D IN 0 OUT 0 OTHER 0 YE~tJ NO

AREA

120
QUALITY

ADMINISTRATIVE USE ONLY
o COUNT
o LOP INPuT

0 ~qAC5.c~’~ry •

o CA BURDEN REVIEW

ACTION
ADJUST REWORK

0 0 •

0 NONE EJNONE

LA8 TEMP F
HUMIDITY

BAR. PRESS. N/A HG

HAS
MAINT
CALlS
TOTAL • . O~CR

EQUIPMENT NAME TERRAOHMMETER

MANUFACTURER MODEL NO. SERIAL NO. RANGE I PROCEDURE NO.
L1 0 ~soo N/A IFsD—EL—533O—2004

SPECIFICATIONSIACCURACY ‘

MANUFACTURER’SSPECIFICATIONS . .

ACCURACYRATIO:

CALIBRATION EQUIPMENT (List all equipment used In this calibration.)

MANUFACTURER & MODEL C•C. NO. CAL DUE DATE MANUFACTURER £ MODEL CC. NO. CAL DUE DATE

SOLATR0N 7081

.ESI SR1O5O-1H ‘ •

E31 SRIO5O-1OM ‘

~-
REPAIR INFORMATION

1.’ DESCRIPTION OF MAI..FUNCTION:

2. ACTION TAKEN (Parts rep/aced, etc.)

REMARKS

NSTL-337 (06/E5) (Previous ed//Ions Obsolete)
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TEST
0

FUNCTION TESTED REFERENCE
SIGNAL

‘

NOMINAL
VALUE

MEASUREDVALUE — LIMITS OF AC’bEPTANCE
OR

TOLERANCE
ERROR

INITIAL FINAL

4., 1 DC VOLTS I Mohm ‘ .99975 to 1,000250 Mohm

10 ‘ 9, 99975 to 10, 0025 Mohm

20 19 9950 to 20 0050 Mohm

“ 29,9929 to 30,0075 Mohm

39,9900 to 4~O,0100 Màhm

•
5o ‘ 1+9 9875 to 50,0125 Mohm

~

59,9850 to 60,0150 Mohm50 “

‘

-‘--

~
-

-

70 ‘ “

‘ ‘

69,9825 to 70,0175 Mohm
-

“•__

SQ “ ‘ 79,9800 to 80,0200 Mohm

90 ‘ 89,9775 to 90,0225 Moht’ti

100 “ 99,9750 to 100,025 Mohm

2 OUTPUT VLT, +1 VLT ‘ +/- I

+2 VLT ‘ +1- 2 mV

+5 VLT +1- 5 mV

+10 VLT ‘ s/- 10 mV

+20 VLT ‘ +1- 20 ‘ mV

-
+50 VLT +/- 50 mV

—~-—-—~

+1- 100 mV
--__

+100 VLT

+200 VLT +/- 200 my

+500 VLT 4/- 500 mV

+1000 VLT 4/- 1 V

-l VLT 4/- 1’ ntV

-
-2 VLT
-

‘ +1- 2 ‘ mV

-5 VLT
-‘

+/- 5 mV

-10 VLT

-20 VLT

‘s/- 10 mV

+1- 20 mV ‘

SC 571-4- (5/Sf) CC(S)
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~iO0EL: CUILOLINE 6500 ECN; PROCEDURE; TSD-EL—5330-2004 PACE 3 0F3 ~

TEST
0

FUNCTION TESTED REFERENCE
SIGNAL

•

NOMINAL
VALUE

MEASUREDVALUE LIMITS OF ACCEPTANCE
OR

TOLERANCE
ERROR

INITIAL FINAL

4-,2 OUTPUT VLT, -50 VLT — +/- 50 mV

-100 VLT +/- 100 my

-200 VLT +/- 200 mV

-500 VLT +/- 500 my

-1000 VLT ~_________ +/- I VIt -—__________

4-,3 CAPACITOR CAL,

2700 p4 NA +1- 20 p4

270 p4 NA — +1- 8 p4

27 p4 NA +/- 2 p4

4- THRESHOLD CAL,

0,1 VOLTS NA +1- 100 uvlt

0 VOLTS NA + i- 100 mv It

‘+,~ ERROR CAL, Nfl 90 to 110 Kohme

;SCG7I-4-(5/91) CC(S)


