p Keithley Instruments, Inc.
l(EITH LEY 28e7175 x’xr::a Roa::ln ¢
Cleveland, Ohio 44139

(216) 248-0400
Fax: 248-6168

Certificate of Calibration
Model_é L 7 Serial No.m Date 766 ?,9[

I This notification serves to certify that the unit described above has been
inspected and tested in accordance with specifications published by Keithley

Instruments, Inc.

The accuracy and calibration of this instrument are traceable through refer-
ence standards that are compared, at planned intervals, to national stan-
dards maintained by the National Institute of Standards and Technology
(NIST), by comparison to natural physical constants or self-calibrating ratio
type measurements.

The measurement standards which support this calibration are calibrated on
| a schedule to maintain required accuracy level.

/ JTames A. Crane
Metrology Services

PA-214 Rev. E



SOUTHWEST RESEARCH INSTITUTE

Department of Quality Assurance
calibration Laboratory

CERTIFICATE OF CALIBRATION

10/11/94
Issued to: DARRELL DUNN D1IV20 ,B57 Asset Number: 003400
Manufacturer: KEITH Model Number: 617
Nomenclature: ELECTROMETER
Serial Number: 0579628 SwRI Capital Number:
ENVIRONMENTAL CONDITIONS
Temperature: 74.0F Relative Humidity: 35 %
CALIBRATION INFORMATION
Location: ROTHE Technician:
Procedure Number: MFGR SPECS Accuracy: MFG SPEC
Remarks: ROTHE CERTIFICATE #36389 Received IN Tolerance

Calibration was in accordance with requirements of MIL-STD-45662A.
Measurements are traceable to the National Institute of Sstandards and Tech-
nology. Inspection and test data are on file and available for inspection.

STANDARDS USED FOR CERTIFICATION

Asset # Serial # Mfg Model # Nomenclature Cal Date Int. Cal Due

VENDOR

Certified b

n Date: 10/07/94
12 months
Next CaYXibration Due: 10/07/95

LENSER  LBTVTOE. Y

O Cyerr 2 MovTHS

ork Order: 15195R



SOUTHWEST RESEARCH INSTITUTE

Department of Quality Assurance
Calibration Laboratory

CERTIFICATE OF CALIBRATION

10/11/94
Issued to: DARRELL DUNN DIV20 ,BS57 Asset Number: 003400
Manufacturer: KEITH Model Number: 617
Nomenclature: ELECTROMETER
Serial Number: 0579628 SwRI Capital Number:
ENVIRONMENTAL CONDITIONS
Temperature: 74.0F Relative Humidity: 35 %
CALIBRATION INFORMATION
Location: ROTHE Technician:
Procedure Number: MFGR SPECS Accuracy: MFG SPEC
Remarks: CERTIFICATE #36389 Received IN Tolerance

Calibration was in accordance with requirements of MIL-STD-45662A.
Measurements are traceable to the National Institute of Standards and Tech-
nology. Inspection and test data are on file and available for inspection.

STANDARDS USED FOR CERTIFICATION
Asset # Serial # Mfg Model # Nomenclature Cal Date Int. Cal Due

VENDOR

Certified by :

Callibration/Date: 10/07/94

Work Order: 15195 - Intgervals 6 months
Next Calibration Due: 04/07/95
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* Rothe Development Inc.
Metrology Services Division

4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091
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Certificate of Calibration

# 36389 CAL DATE: 10/05/94
DUE DATE: 10/05/95
ISSUED TO:  Southwest Research Institute {30) MFG Keithlev
6220 Culebras Blde. 64/Division 30
San fAntonio, TX 78284 MODEL 617

684-5111 * 2702
SERIAL # (579428

CONTROL: 103 - 19349

TYPE Electrometer
SPECIFICATIONS: MFG
PROCEDURE: MFG RECEIVED IN-SPECS m
WORK ORDER #: 45030 OUT-OF-SPECS []

CUSTOMER PO #:  03602/5T%244821/
All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
requirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
Primary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:

SRR 1ot ERRRENED 38 GRS 1 b RN 308 @RRERRES 308 TR 3t QI Fot GRS ok R #0%

Temperature 74oF , Relative Humidity 35%

Test Report Number and Calibration Standards Used
Ref # Model # Mfsr Serial # Description Cal Date Int Cal Due
TR 20 S700A FLUKE 4605002 CALIBRATOR 08/25/94 3 11/25/9%
TR 235 6500R GUILDLINE 59660 TERAOHMETER 08/24/94 12 08/24/93
R 75 NMN JRL 75 RESISTANCE BOX 05/03/94 12 05/03/93

Test Report Numbers ———-—-- INSPECTED BY @w/

DIV FLUKE CERTH DHO
AV FLUKE CERTH DP30 COMMENTS:
OHY NIST TESTH 250839

TEWP NIST  TESTH 251316

Hz WWVB Transmission
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ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA : KEITHLEY 617

CUSTOMER : __ ST DATE : S Oot
WO NUMBER ___ 4SO 30 TECH - IS
SERIAL - OS1%0eR INST NO . ‘349
CAL DATA TAKEN INCOMING .
OUTGOING s
CONDITION IN TOLERANCE ___ v

QUT OF TOLERANCE

INPUT CURRENT VERIFICATION

READING
SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C .o
CURRENT ACCURACY
RANGE INPUT MIN READING MAX
20 MA ZERQ CHECK -0.001 ©.0c00 _ +0.001

19 MA 18.970 18999 19,030
2 MA 1.9 MA 1.8967 L RA9Y 19033
200 UA 190 UA 189.70 1.2 190.30
20 UA 19 UA 18.970 18.997 19.030
RANGE NOMINAL ACTUAL TOLERANCE READING
2 UA 1.9 UA VW Aug +15%+4C P/= \. 8990
200 NA 190 NA VRO noey +25%+1C P/ E \Q0.01
20 NA 19 HA 1q_wa +25%+1C P/E 12.0049
2 NA 1.9 NA 1.9 we +25%+5C P/ F L. 100
200 PA 190 PA \R0_Peu +168+1C P/ F LA0.03
20 P4 19 PA A o +168+7C P/ F 19.033
2 PA 1.9 PA &\ po +16Z+66C P/ F .89
COULOMB ACCURALCY
RANGE INPUT MIN  READING MAX
21C 1% / 1000 PFD 0.995 L3398  1.005
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SOUTHWEST RESEARCH INSTITUTE

Department of Quality Assurance
Calibration Laboratory

CERTIFICATE OF CALIBRATION

10/06/95
Issued to: DARRELL DUNN DIV20 ,B57 Asset Number: 003400
Manufacturer: KEITH Model Number: 617
Nomenclature: PROGRAMMABLE ELECTROMETER
Serial Number: 0579628 SwRI/Div. I.D. #:
Notes:

ENVIRONMENTAL CONDITIONS

Temperature: 73.0F Relative Humidity: 36%
CALIBRATION INFORMATION

Procedure Number: MFGR SPECS Accuracy: MFG SPEC

Remarks: CALIBRATED BY ROTHE DEV., Received IN Tolerance
CERT# 40526

Calibration was in accordance with requirements of MIL-STD-45662A.
Measurements are traceable to the National Institute of Standards and Tech-
nology. Inspection and test data are on file and available for inspection.

STANDARDS USED FOR CERTIFICATION
Asset # Serial # Mfg Model # Nomenclature Cal Date Int. Cal Due

VENDOR

Certified by : |

i

Certificate#: 18889 Intex . 2 months
Next libration Due: 10/05/96

!

c libratisﬂ Date: 10/05/95
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* Rothe Development Inc.
Metrology Services Division

4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091
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Certificate of Calibration

# 40576 CAL DATE: 10/05/95
DUE DATE: 10/05/94
ISSUED TO:  Southwest Research Institute (30 MFG Keithley |
£220 Culebra, Bldg. 44/Division 30
San Antonio, TX 78284 MODEL 417
&84-5111 # 2702
SERIAL # (579428
CONTROL: 103 - 19349
TECHNICIAN #: 4 : TYPE Electrometer
SPECIFICATIONS: MFG
PROCEDURE : WFG RECEIVED IN-SPECS [ ]
WORK ORDER #: 50279 OUT-OF-SPECS []

CUSTOMER PO #:  03602/5T271409/20-5704-
All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the
requirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through
Primary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions:

T 35 R ¥ R ¥ 3 R 3t G i 5k Rt 38 G Fo ¥ ISR 30t QR 3ot QR ¥ ¥ RNl 3o QBRI ST

Temperature 73°F , Relative Humidity 347
Test Report Number and Calibration Standards Used

Ref # Hodel # Mfgr Serial & Description Cal Date Int Cal Due

TR 20 7008 FLUKE 4405002 CALIBRATOR 09/05/95 3 12/05/93

TR 75 NMN JRL 73 RESISTANCE BOX 07/11/95 12 07/11/9%%

TR 235 45004 GUILDLINE G440 TERACHMETER 09/01/95 12 09/01/9%
3
;g,
é
é

~--=—- Test Report Numiers ———--- INSPECTED BY_ <\ oSO A3 AN o |y

DCV FLUKE CERTE DH70 COMMENTS: S %

ACV FLUKE CERTE# [P30
OHM NIST  TEST# 250839
TEMP NIST TEST# 251314
Hz  WWVEB Transmission

AR

RDI 1001



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: SwoiT DATE: S Oc% S
WO NUMBER: S OTT9 TECH: IS
SERIAL: OST1awey INST NO:__ \9q9349
CALIBRATION DATA TAKEN INCOMING

OUTGOING

CONDITION OF EQUIPMENT

INPUT CURRENT VERIFICATION

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C

CURRENT ACCURACY

IN TOLERANCE
OUT OF TOLERANCE

RANGE INPUT
20 mA ZERO CHECK

19 mA
2 mA 1.9 mA
200 uA 190 uA
20 uA 19 uA
RANGE NOMINAL ACTUAL
2 uA 1.9 uA V.900 uea
200 nA 190 nA 0.0 me
20 nA 19 nA \ .00 aoer
2 nA 1.9 nA LS00 ma
200 pA 190 pA VY. 0 Pey
20 pA 19 pA L Y.00 da
2 pA 1.9 pA L.900 pa

COULOMB ACCURACY

RANGE
2nC

INPUT

1V / 1000pF

MIN

-0.001
18.970
1.8967
189.70
18.970
TOLERANCE
+.15% +4C
+.25% +1C
*.25% +1C
+.25% +5C
+1.6% +1C
+1.6% +7C
+1.6% +66C
MIN

0.995

READING

.0037
READING MAX
O . 000 +0.001
{8.999 19.030
1. 9000 1.9033
\0.0D 190.30
\3.00 )\ 19.030

READING

P/ F \- 8999
P/ F ‘90,01
P/ F \9.001
P/ F 1. 0o%
P/ F ' €4.47
P/ F 18.999
P/ F \.30S\
READING MAX
L9 1.005




DC VOLTAGE ACCURACY

RANGE
200 mv

2V

20V

200 V

INPUT
+190 mV
=190 mV
+1.9 V
-1.9V
+19 V
=19 V
+190 V
=190 V

RESISTANCE ACCURACY

TOLERANCE
+0.2% +4cC
0.15% +1C
+0.25% +1C
10.25% +1C
+0.25% +1C
+0.3% +1C
+1.5% +1C
+1.5% + 1C
+1.5% + 1C

RANGE ACUTAL INPUT
2 KQ (19) L.A00D «
20 KQ 18.999 \«
200 KQ l9p0.00 K
2 MQ LS00 m
20 MQ \ .99 M
200 MQ (1) Az, 9an
2 GQ \.OD2l &
20 GQ A.A80 ©
200 GQ 1L.82 &
OUTPUT VOLTAGE SOURCE ACCURACY
OUTPUT SETTING

00.00V

+01.00 V

-01.00 V

+10.00 V

-10.00 V

+25.00 V

-25.00 V

+50.00 V

-50.00 V

+100.00 V

-100.00 V

MIN
189.87
189.87
1.8990
1.8990
18.990
18.990
189.86
189.86

e B v B v B B v B v B o B o)
NNNNNNNNN
e e e B B e B e ML

MIN
=0.050
+0.948
-0.948
+9.930
-9.930
+24.90
-24.90
+49.85
-49.85
+99.75
~-99.75

READING
\90.00

189.99

1. Y000

1. 8§99

19,000

L S.000

184,99

190.00

READING
1. 2000

\S.000

\S0.01

.S000

L 8. 994

\00.01

\.OO22

.73

A828

READING
=~ O.0\7

1.0\

QX0

VO 022

2.98Y4

2.5.027

24.990

So0.036

49,997

VOO .- 04

\oOo,cof

MAX

190.13
190.13
1.9010
1.9010
19.010
19.010
190.14
190.14

MAX
+0.050
+1.052
-1.052
+10.07
=-10.07
+25.10
-25.10
+50.15
-50.15
+100.25
=100.25

OUVT



CUSTOMER:
WO NUMBER:

SERIAL:

ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA:

KEITHLEY 617 ELECTROMETER

CALIBRATION DATA TAKEN

Sw T DATE: S Ot 95
Sc2a9 TECH: XS
O 79L28 INST NO: \AxYy9
INCOMING -
OUTGOING
IN TOLERANCE i

CONDITION OF EQUIPMENT

INPUT CURRENT VERIFICATION

SET-UP:

CURRENT ACCURACY

RANGE
20 mA

2 mA
200 uA
20 uA

RANGE
2 uA
200 nA
20 nA
2 nA
200 pA
20 pA
2 pA

2PA RANGE, INPUT CAPPED, TOLERANCE <66 C

INPUT

ZERO CHECK

19 mA

1.9 mA

190 uA

19 uA
NOMINAL ACTUAL
1.9 uA VACO ua
190 nA \A0.0 ade
19 nA 1,00 2o
1.9 nA LLA0CD doal
190 pA VA0 bog
19 pA \S.00 wa
1.9 pA L A0O Ra

COULOMB ACCURACY

RANGE
2ncC

INPUT

1V / 1000pF

OUT OF TOLERANCE

READING
.00 S
MIN READING  MAX
-0.001 OO0  +0.001
18.970 {3,000 19.030
1.8967 1.€999  1.9033
189.70 189,95 190.30
18.970 V9,000 19.030
TOLERANCE READING
+.15% +4C P /E \.RA97
+.25% +1C P /=F \Qo.02
+.25% +1C P /3= \q.00S
+.25% +5C P /= L. 009
+1.6% +1C P/ E \90.0L
+1.6% +7C P/ B {8.9¢7
+1.6% +66C P/F \.R89 2
MIN READING MAX
0.995 A9 1.005




DC VOLTAGE ACCURACY

RANGE
200 mV

2V

20V

200 V

INPUT
+190 mV
=190 nmv
+1.9 V
-1.9V
+19 V
=19 V
+190 V
=190 V

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE

2 KQ (19) LAaobo k +0.2% +4C

20 KQ \® .99 9 k +0.15% +1C
200 KQ \AD.OO +0.25% +1C
2 MQ \. Qo000 M +0.25% +1C
20 MQ 18.997 M +0.25% +1C
200 MQ (1) N, 99 M 10.3% +1C

2 GQ L.O02 VG +1.5% +1C

20 GQ x.980 © +1.5% + 1C
200 GQ A8.82 & +1.5% + 1C
OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING

00.00V

+01.00 V

-01.00 V

+10.00 V

-10.00 V

+25.00 V

-25.00 V

+50.00 V

-50.00 V

+100.00 V

-100.00 V

MIN
189.87
189.87
1.8990
1.8990
18.990
18.990
189.86
189.86

R R RN
NNNNN NN NN
AR R R

MIN
-0.050
+0.948
-0.948
+9.930
=-9.930
+24.90
-24.90
+49.85
-49.85
+99.75
=-99.75

READING
\A0.02

\Gp.02

\.900c 2

\ A0DR

'8 . 2937

L8130

L89.9¢

{89.97

READING

\ = 000

L0 60

L. 89906

18.995

93.8S

\.oo22

.20

[8.2.7

READING

T+ .0\%

1. ©19

.98

10. 023

S . 484

25,0219

24.990

S0O. 03

4}.97

LOO . Ol

VOO .0™

MAX

190.13
190.13
1.9010
1.9010
19.010
19.010
190.14
190.14

MAX
+0.050
+1.052
-1.052
+10.07
=10.07
+25.10
=25.10
+50.15
-50.15
+100.25
-100.25



‘ _ g e METROLOGY SERVICES DIVISION

—X) ,Qo / L e :b eve /o pmen l, jn .. PRECISION MEASUREMENT EQUIPMENT LABORATORY

=E?-i S TRACEABLE TO NIST

E = 4614 SINCLAIRRD.  SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX:210-648-4091 charce ¢ 107 CONTROL # 103 19349
WORK ORDER # 279
RECEIVED FROM Southwest Research Institute {30) DATE 10/02/95 MFG Keithley
ADDRESs 6220 Culsbra, Bldg. 44/Division 30 pHONE# $84-5111 + 2702 mopeL 617
8an Antonio, TX 76284
PURCHASE ORDER # 03002/5T271409/20-5704- O 2. ~s _rype Electrometer
N/T BEFORE & AFTER DATA OUT OF SPEC ITEM ACCES. a
CUSTOMER COMMENTS
. RUS\.\ RCVD. Le& S

| | REPAIR CALIBRATION DATE S O\ Qg RECEIVED IN 'SPECS.

| | OPERATIONAL CHECK — B || recewvep iNoPERATIVE

CALIBRATION DATE DUE S O™ Y || RECEVED OUT OF sPECS.

CKTREF # | QTY. MFG PART # DESCRIPTION —osT ROTHE TECH. OURPO. ¢
AR ‘
REPAIR LABORHRS. | SERVICE CODE
\
PARTS TOTAL
REPAIR LABOR
SHIPPING
TEAR DOWN CHARGE
CALIBRATION 97
TAX
S s

TR#s 20O

COMMENTS

CQA\ \XQ.\LL; e \CLW - \,\,\‘w\:‘or Qc(\\o%‘*\'vv@tuéf;

V\AC/QL <
e
EP#F specs: (WG RDI
20
RH.—=% PROCEDURE : Rm OTHER
"RDI 2002

SHIP VIA: DATE: RECEIVED BY:




Southwest Research Institute
6220 Culebra Road

San Antonio, TX 78238
Department of Quality Assurance

Calibration Laboratory
Certificate of Calibration

7 October 1996

Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: KEITHLEY 617
Description: PROGRAMMABLE ELECTROMETER

Serial Number: 0579628
Asset Number: 003400

|Environmental Conditions I

Temperature: 73.0 Deg.F Humidity: 34%

|Ca|ibration Information I

Calibration was in accordance with requirements of MIL-STD-45662A and ANSI/NCSL Z540-1-1994.

Measurements are traceable to the National Institute of Standards and Technology (NIST). This report
may not be reproduced except in full without written approval of the originator. Inspection and test data

are on file and available for inspection.

Calibration Date: 4 Oct 96 Calibration Procedure: MFG
Interval: 12 months Accuracy: MFG SPEC
Next Calibration Due: 4 Oct 97 Received: In Tolerance

Remarks: CAL AT ROTHE DEVELOPMENT, SAN ANTONIO, TX
CERT. #45243

Certificate # 22861

LAST PAGE OF REPORT
Total Pages Printed: 1




Southwest Research Institute
6220 Culebra Road

San Antonio, TX 78238
Department of Quality Assurance

Calibration Laboratory

Certificate of Calibration
24 October 1997

Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: KEITHLEY 617

Description: PROGRAMMABLE ELECTROMETER

Serial Number: 0579628

Asset Number: 003400

lEnvironmentaI Conditions I

Temperature: 72.00 Deg. F Humidity: 34 % RH

|Calibration Information I

Calibration was in accordance with requirements of MIL-STD-45662A and ANSI/NCSL Z2540-1-1994.
Measurements are traceable to the National Institute of Standards and Technology (NIST). This report

may not be reproduced except in full without written approval of the originator. Inspection and test data
are on file and available for inspection.

The uncertainty of the calibration was sufficient to determine that the instrument met the manufacturer's

specifications.
Calibration Date: 23 Oct 97 Calibration Procedure: MFG
Interval: 12 months Uncertainty: MFG SPECS
Next Calibration Due: 23 Oct 98 Received: In Tolerance

Remarks:  CALIBRATED BY ROTHE DEV., SAN ANTONIO, TX.
ROTHE CERT. #50046.

IStandards Used I

Asset MFR Model Description Serial No. Due Cal

VENDOR

Signed:

7
Title: / ! V

LAST PAGE OF REPORT
Total Pages Printed: 1

Certificate # 27162



W Southwest Research Institute
6220 Culebra Road ACCREDITED

w’ LA

San Antonio, TX 78238
Department of Quality Assurance

Calibration Laboratory
Certificate #

0972-01

Certificate of Calibration

28 October 1998

Issued to: DARRELL DUNN Div20 B57
Manufacturer/Model: KEITHLEY 617

Description: PROGRAMMABLE ELECTROMETER

Serial Number: 0579628

Asset Number: 003400

lCalibration Information I

Calibration was in accordance with requirements of MIL-STD-45662A and ANSI/NCSL Z2540-1-1994. Measurements are traceable to
the National Institute of Standards and Technology (NIST). This report may not be reproduced except in full without written approval
of the originator. Inspection and test data are on file and available for inspection.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results shown in this calibration
certificate have been determined in accordance with the faboratory's terms of accreditation unless stated otherwise in the report.

The uncertainty of the calibration was sufficient to determine that the instrument met the manufacturer's specifications.

Temperature: 74.0 Deg.F Humidity: 35 % RH
Calibration Date: 27 Oct 98 Calibration Procedure:  MFG
Interval: 12 months "~ Tolerance: MFG SPECS

Next Calibration Due: 27 Oct 99 Received: IN TOLERANCE

Remarks: CALIBRATED BY ROTHE DEV., SAN ANTONIO, TX.
ROTHE CERT. #55030.

Standards Used

Asset MFR Model Description Serial No. Due Cal

VENDOR VENDOR STANDARD NONE NONE

Signed:

Title: Q@,

LAST PAGE OF REPORT
Total Pages Printed: 1

Certificate # 31712



SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

December 27, 1999

To: DARRELL D DIV20 B57

From: Jim Patte

Subject: Calibratio an approved supplier

Manufacturer/Model: KEITHLEY 617

Description: ELECTROMETER
Serial Number: 0579628
Asset Number: 003400

Calibration Due: December 26, 2000
Remarks: ROTHE CERTIFICATE NO.:19349:946195159.

Supplier: ROTHE DEVELOPMENT, INC., SAN ANTONIO, TX

The above item was sent to an approved supplier who is listed on the SWRI Approved Suppliers
List (ASL). This supplier is qualified to supply a product or service in support of project activities
that require the use of approved suppliers. Please notify Mark Romero, extension 5215, of any
discrepancies with the item or calibration documentation.

Attachment(s) l

m:\asll.rpt Rev 17 Nov 99
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ISSUED TO:

CONTROLNO.: 102 - 18349
TECHNICIAN: i
SPECIFICATIONS: !MFG
PROCEDURE: MFG
WORKORDER: 0202018442

CUSTOMERPO.: (1571R/ST291171/00750.00

RECEIVED CONDITION: IN TCLER

Southwest EResearch

CERT.
19349:1015766533

-

ROTHE DEVELOPMENT, INC.
METROLOGY SERVICES DIVISION
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131

CERTIFICATE OF CALIBRATION

RETURNED CONDITION: IN TQLERANCE

COMMENTS:

ATTACHMENTS:

CALIBRATION DATA

Institute MFG:

MODEL:
NOMEN:
S/N:
CUST. ID:

Keithley
617 CAL DATE: 3,10/2002
PROG ELECTROMETER DUEDATE: 2/10/72003
NET982%

CALIBRATION PERFORMED AT:  RD
CALIBRATION INTERVAL: 12Me.
TEMPERATURE: 73.0 of
RELATIVEHUMIDITY: 2% ¢
271072002

s

DATE RECEIVED:

All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-
1994, ISO/IEC GUIDE 25, and ISO 10012-1, and are traceable to the National Institute of Standards and Technology. The collective
uncertainty of the measurement(s) does not exceed 25% (TUR>4:1) of the instrument specification(s) unless noted in the COMMENTS

section.

TR# MFG

20 FLUKE
ZEE FLUKE

75 JRL
231 AP

2325 GUILDLINE
186 GSEN RAD

MODEL

DUE DATE

/2102002

SERIAL NO.

APPROVED BY:W B/CMS DQCO DATE:

RDMSD 1001
03/01

3/10/2002

WL

This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division.
10F1
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ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: SUL{e T

WO NUMBER: OOQ2LOI4Y 2.

SERIAL: OST1962R

CUST 1ID:

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

INPUT CURRENT VERIFICATION

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C

CURRENT ACCURACY

RANGE INPUT
20 mA , ZERO CHECK
19 mA
2 mA 1.9 mA
200 uA 190 uA
20 uA 19 uA
2 uUA 1.9 uA
200 nA 190 nA
20 nA 19 nA
2 nA . 1.9 nA
200 pA 190 pA
20 pA 19 pA
2 pA 1.9 pA

COULOMB ACCURACY

RANGE INPUT
2nC 1V / 1000pF

DOC. DATE: 2/22/2001

1 OF 2

MIN
-0.001
18.970
1.8967
189.70
18.970
1.8967
189.51
18.951
1.8947
186.95
18.689
1.8630

MIN
0.9949

\O M r O2

DATE:
TECH: =S
INST NO: \943y4 9
INCOMING v
OUTGOING %
IN TOLERANCE L

OUT OF TOLERANCE

READING
00 \Y
READING  MAX
O, 000 +0.001
12.004 19.030
1. 9007 1.9033
\®9.,97 190.30
\ .00 19.030
LLACO< 1.9033
VR 2. 190.49
\Y.003 19.049
1.901% 1.9053
18993 193.05
19.03) _ 19.311
L.9099 1.9370
READING  MAX
999 1.0051




DC VOLTAGE ACCURACY

RANGE INPUT MIN READING  MAX
200 mv +190 mv 189.87 190.07  190.13
-190 mvV 189.87 \90.07  190.13
2V +1.9 V 1.8990 V. 9003 1.9010
-1.9V 1.8990 1.2004 1.9010
20 V +19 V 18.990 \R.,99¢( 19.010
-19 v 18.990 IR .99 19.010
200 V +190 V 189.86 \R%.9%5 190.14
-190 V 189.86 L83, 190.14

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE READING
2 KQ (19) .89 k +0.2% +4C P/ = \. 9 ocoH
20 KQ LR. 999 +0.15% +1C P / & \9.000
200 KQ AN 0.00 K +0.25% +1C P/ g \S0.0t
2 MQ L0000 ™M +0.25% +1C P/ E . RA9
20 MQ \R.AT M +0.25% +1C P / ® (9,000
200 MQ (1) \oo,00 M +0.3% +1C P/ & loo.0Yg
2 GQ \L.oolIgae +1.5% +1C P/ &£ \.OOR\
20 GQ Q. NTIRG +1.5% + 1C P / # S Q72
200 GQ <1812 6 +1.5% + 1C P/ & NAe.44

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING MIN READING MAX

00.00V -0.050 O\ +0.050
+01.00 V 0.948 LLOLR 1.052
-01.00 V 0.94s8 AR 1.052
+10.00 V 9.930 \©.0c3\  10.07
-10.00 V 9.930 A.994  10.07
+25.00 V 24.90 2S5, 25.10
-25.00 V 24.90 2s5.01 25.10
+50.00 V 49.85 So.of 50.15
-50.00 V 49.85 so.o-l  50.15
+100.00 V 99.75 \oo,\a 100.25
-100.00 V 99.75 VOO .09 100.25

INST NO: 19349 ./ INCOMING
2 OF 2 v
DOC. DATE: 2/22/2001 v~ OUTGOING




SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

October 2, 2002

To: DARRELL DUNN DIV20 B57

From: Walt Hill, Metrology Group Leader
Institute Calibration Laboratory

Subject:  Status of Calibration Supplier

Manufacturer/Model: KEITHLEY 617

Description: FL. ECTROMETER
Serial Number: (579628

Asset Number: (03400
Work Order Number: 444049808

Date Calibrated: September 22, 2002
Supplier: ROTHE DEVELOPMENT, INC., SAN ANTONIO, TX
Remarks: Rothe Cert # 19349:1032675917

(Q/@s on the Approved Suppliers List (ASL).

() Supplier is not on the Approved Suppliers List.

() Calibratien is ISO 17025 accredited.
(ﬂ@:: is not 1SO 17025 accredited.
() There is no known supplier to meet ISO 17025 accreditation at this time.

Please notify the Institute Calibration Laboratory, extension 5215, of any discrepancies with the item or calibration
documentation.

Attachment(s) S

m:\nonasl2.rpt Rev 7 Dec 01
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CERT. NUMBER:
19349:10326759217

ROTHE DEVELOPMENT, INC.
METROLOGY SERVICES DIVISION
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131

CERTIFICATE OF CALIBRATION

||"u|||||||l
W -

ISSUED TO: sSouthwest Research Institute MFG: Keithley
{30} - , ; A MODEL: 617 CALDATE: 98/22/2002
€220 Culebra NOMEN:  PROG ELECTROMETER  DUEDATE: 9/22/2003
San Antonic, TX 78294 S/N: 0579628

CUST.ID: 2400

CONTROLNO.. 103 - 1934% o , :
TECHNICIAN: ¢ : R CALIBRATION PERFORMED AT:  RDMSD

SPECIFICATIONS: MES ‘ CALIBRATION INTERVAL: i2Mo.
RS ETRE S ettt - CALTE 4 D L
WORK ORDER: 1002021 ;8 RELATIVE HUMIDITY: 40 9

o]
CUSTOMERP.O.: (1571R/ST404733/1.2¢ 00 ,
RECEIVED CONDITION: I‘N TOLERENCE DATE RECEIVED: 8/ 15/2002
RETURNED CONDITION:  IN TOLERANCE

COMMENTS:
ATTACHMENTS: CALIBRATION DARTR 2 SHEETS

All Calibrations performed at Rothe Developmeht, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-
1994, ISO/IEC GUIDE 25, and ISO 10012-1, and are traceable to the National Institute of Standards and Technology. The collective
uncertainty of the measurement(s) does not exceed 25% (TUR>4:1) of the instrument specification(s) unless noted in the COMMENTS
section.

MODEL ' SERIALNO. DUE DATE

TR# MFG
2¢ FLUKE ET00A/ED 4605002 : 9/27/2002
288 FLUKE £7252 6£85002 9727/2002
235 GUILDLINE EE00A . WBB660 1171472002
231 HP 344012 U R146R45255 17472002

APPROVED BY: Wﬂw Wems  [oco DATE

Q332002

.’_uw.u

RDMSD 1001 This cerhﬁcate may not be reproduced except in full, without written approval of Rothe Development, Inc. Metrology Servxces Dlvmon
- 03/01 _ -~ 10F1 ,

17
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ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: SS\wo =X DATE: 22. Sen D2

WO NUMBER: OO 202 \90L TECH: 3 <

SERIAL: OSTI9LER INST NO: (9349

CUST ID: A4o0

CALIBRATION DATA TAKEN INCOMING v
OUTGOING v

CONDITION OF EQUIPMENT IN TOLERANCE v

OUT OF TOLERANCE

INPUT CURRENT VERIFICATION

READING

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C - .Q00CW
CURRENT ACCURACY
RANGE INPUT MIN READING  MAX
20 mA ZERO CHECK -0.001 .00 +0.001

19 mA 18.970 \].po4 19.030
2 mA 1.9 mA 1.8967 {.Q0DY4 1,9033
200 uA 190 uA 189.70 \RA. 9y 190.30
20 uA 19 uA 18.970 \S.008  19.030
2 UA 1.9 uA 1.8967 1. Q00  1.9033
200 nA 190 nA 189.51 \KA.90 190.49
20 nA 19 nA 18.951 (8 897 19.049
2 nA 1.9 nA 1.8947 \ .00 1.9053
200 pA 190 pA 186.95 _ \R}.9L 193.05
20 pA 19 pA 18.689 \S.00\ 19.311
2 pA 1.9 pA 1.8630 .90l 1.9370
COULOMB ACCURACY
RANGE INPUT MIN READING  MAX
2nC 1V / 1000pF 0.9949 , 994 1.0051

1 OF 2

DOC. DATE: 2/22/2001



DC VOLTAGE ACCURACY

RANGE INPUT MIN READING  MAX
200 mv +190 mvV 189.87 \ Q0.0 190.13
-190 mv 189.87 \FS0.08 190.13
2V +1.9 V 1.8990  \.Yco4 1.9010
-1.9V 1.8990 \.90DY4  1.9010
20 V +19 V 18.990 1,995 19.010
-19 V 18.990 1899 19.010
200 V +190 V 189.86 \RI][H 190.14
-190 V 189.86 | R[S9S 190.14

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE READING
2 KQ (19) V\.89Q9 « +0.2% +4C P/ F \. Q00N
20 KQ L 8.999 ic +0.15% +1¢ P / F 1[.001
200 KQ 190.0D 1¢ +0.25% +1C P/ F \90.02
2 MQ L. [SCOO W™ +0.25% +1C P/ F L. RA9R
20 MQ 1R.T1T m +0.25% +1C P / F o002
200 MQ (1) \OO .00 ™M +0.3% +1C P/ F \0o.o4
2 GQ L.OO\Y +1.5% +1C P/ F 1.0 02~
20 GQ <X.97060 & +1.5% + 1C P/ F S.Q7s
200 GQ R.LROC. +1.5% + 1C P/ F R4S

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING MIN READING  MAX

00.00V -0.050 0.0\ +0.050
+01.00 V 0.948 LR 1.052
-01.00 V 0.948 AQey 1.052
+10.00 V 9.930 V0,030 10.07
-10.00 V 9.930 KOS 10.07
+25.00 V 24.90 2.S.047  25.10
-25.00 V 24.90 25,013  25.10
+50.00 V 49.85 S0.01S  50.15
-50.00 V 49.85 S0.041 50.15
+100.00 V 99.75 l0O.1x  100.25
-100.00 V 99.75 0.0t 100.25

INST NO: \]349 2 OF 2 v~ INCOMING
DOC. DATE: 2/22/2001 v~ OUTGOING




SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

September 19, 2003

To: DARRELL DUNN DIV20 B5

From: Walt Hill, Metrology Group Le
Institute Calibration Laboratory

Subjeet:  Status of Calibration Supplier

Manufacturer/Model: KEITHLEY 617

Description: EL. ECTROMETER
Serial Number: (579628

Asset Number: (003400
Work Order Number: 444055339

Date Calibrated: September 17, 2003
Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3131
Remarks: Rothe Cert # 19349:1063795436

m the Approved Suppliers List (ASL).

(') Supplier is not on the Approved Suppliers List.

() Calibration is ISO 17025 accredited.

(mn is not ISO 17025 accredited.

(') There is no known supplier to meet ISO 17025 accreditation at this time.

Please notify the Institute Calibration Laboratory, extension 5215, of any discrepancies with the item or calibration
documentation.

Attachment(s) _ j

m:\nonasl2.rpt Rev 7 Dec 01






ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: Sl T DATE: \7 Sen 03

WO NUMBER: O6262320 (7 TECH: 4

SERIAL: OCST79L2R INST NO: \A 349

CUST 1ID: A4 co

CALIBRATION DATA TAKEN INCOMING S
OUTGOING Vs

CONDITION OF EQUIPMENT IN TOLERANCE v

OUT OF TOLERANCE

INPUT CURRENT VERIFICATION

READING
SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C Oco9g
CURRENT ACCURACY
RANGE INPUT MIN READING  MAX
20 mA ZERO CHECK -0.001 ©.0oc  +0.001
19 mA 18.970 \Q.004  19.030
2 mA 1.9 mA 1.8967 1. Q00K 1.9033
200 uA 190 uA 189.70 \83.94  190.30
20 uA 19 uA 18.970 15,005 19.030
2 uA 1.9 uA 1.8967 L9900  1.9033
200 nA 190 nA 189.51 \RF. 8] 190.49
20 nA 19 nA 18.951 19 . o] 19.049
2 nA 1.9 nA 1.8947 LL900(, 1.9053
200 pA 190 pA 186.95 \RQA.90 193.05
20 pA 19 pA 18.689 \Q.008 19.311
2 pA 1.9 pA 1.8630 .9 omg 1.9370
COULOMB ACCURACY
RANGE INPUT MIN READING  MAX
2nC 1V / 1000pF 0.9949 .497 1.0051

1 OF 2

DOC. DATE: 2/22/2001



DC VOLTAGE ACCURACY

RANGE INPUT MIN READING  MAX
200 mVv +190 mV 189.87 \290.09 190.13
-190 mV 189.87 \So.09 190.13
2V +1.9 V 1.8990 1. 200s 1.9010
-1.9 Vv 1.8990 l.eoos  1.9010
20 V +19 V 18.990 1R.993 19.010
-19 Vv 18.990 18,994  19.010
200 V +190 V 189.86 | R9.93 190.14
-190 Vv 189.86 189494 190.14

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE READING

2 KQ (19) 1.Ree9 Kk +0.2% +4C P/ F 1.R001
20 KQ \R .99 Kk +0.15% +1C P/ F Q.00 |
200 KQ \ R0.00 K +0.25% +1C P/ F 190.02.
2 MQ \ Qooo ™M +0.25% +1C P / F LRSS S
20 MQ IgQQ1 M +0.25% +1C P/ F \9.001
200 MQ (1) \0o,00 ™M +0.3% +1C P/ F 100.05
2 GQ . A% & +1.5% +1C P/ F A8
20 GQ A7 & +1.5% + 1C P/ F QA1
200 GQ A¥.871 & +1.5% + 1C P/ F q9e.NS

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING MIN READING MAX
00.00V -0.050 ©.0\lp +0.050
+01.00 V 0.948 \.O\3J] 1.052
-01.00 V 0.948 L AYS 1.052
+10.00 V 9.930 \0.0 10.07
-10.00 V 9.930 ?.997  10.07
+25.00 V 24.90 25.08 25.10
-25.00 V 24.90 2s.02 25.10
+50.00 V 49.85 <0O.0O%  50.15
-50.00 V 49.85 <So.0S5 50.15
+100.00 V 99.75 \OO .14 100.25
-100.00 V 99.75 loo .\l 100.25
INST NO: {] 249 5 OF 2 v~ INCOMING

DOC. DATE: 2/22/2001 L~ OUTGOING



SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

September 17, 2004

To: DARRELL DUNN DIV20 B57

From: Walt Hill, Metrology Group Leader
Institute Calibration Laboratory
Subject:  Status of Calibration Supplier

Manufacturer/Model: KEITHLEY 617

Description: FIl ECTROMETER
Serial Number: (579628

Asset Number: (003400
Work Order Number: 444060613

Date Calibrated: September 13, 2004
Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3131
Remarks: Rothe Cert. #19349:1095084977.

(=Y Supplier is on the Approved Suppliers List (ASL).

() Supplier is not on the Approved Suppliers List.

() Calibration is ISO 17025 accredited.

(/)/Calibration is not ISO 17025 accredited.

() There is no known supplier to meet ISO 17025 accreditation at this time.

Please notify the Institute Calibration Laboratory, extension 5215, of any discrepancies with the item or calibration
documentation.

—

Attachment(s) b

m:\nonasl2.rpt Rev 7 Dec 01



Illnnl' -

CERT.NUMBER: 19349:1095084977

Kothe ws[o/zmnt, Dhe.

METROLOGY SERVICES DIVISION
4614 SINCLAIR RD.,SAN ANTONIO, TEXAS 78222 PH:210-648-3131

CERTIFICATE OF CALIBRATION

ISSUEDTO:  Southwest Research Institute (30)

6220 Culebra
San Antonio, TX 78284

CONTROL NO: 103 - 19349

TECHNICIAN: 4

SPECIFICATIONS: MFG

PROCEDURE: MFG

WORK ORDER: 002040057

CUSTOMER P.O.: 01571R/ST418458/1.20.00755.000
RECEIVED CONDITION: IN TOLERANCE
RETURNED CONDITION: IN TOLERANCE

COMMENTS:

ATTACHMENTS: CALIBRATION DATA 4 SHEETS

MFG: Keithley

MODEL: 617 CAL DATE: 9/13/04
NOMEN: PROG ELECTROMETER DUE DATE:

S/N: 0579628

CUST.ID: 3400

CALIBRATION PERFORMED AT: RDMSD
CALIBRATION INTERVAL: 0
TEMPERATURE: 73.0°F

RELATIVE HUMIDITY: 36%

DATE RECEIVED: 9/3/04

All calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-1994, ANSIL/ISO / IEC 17025, ISO /IEC
GUIDE 25, and 1SO 10012-1, and are traceable to the National Institute of Standards and Technology. The collective uncertainty of the measurement(s) does nat exceed 25%
(TUR 2 4:1) of the instrument specification(s) unless noted in the COMMENTS section.

TR# MFG MODEL
20 FLUKE 5700A/EP
258 FLUKE 5725A

30 HP 3458A

75 JRL NMN

235 GUILDLINE 6500A

SERIAL NO. DUE DATE
4605002 10/9/2004
6585002 10/9/2004
2823A01926 9/21/2004
75 3/1/2005
59660 1/22/2005

[Mcms  [Joco  DATE: 91404

APPROVED BY: _ 2. 7~ }m

RDMSD 1001 This certificat® may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division

11/03

10F 1




ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: <o T DATE : \A Sepn o4

WO NUMBER: O >04oo s’ TECH: Ao bl

SERIAL: OT1YGRR INST NO: (82349

CUST ID: X400

CALIBRATION DATA TAKEN INCOMING v
OUTGOING

CONDITION OF EQUIPMENT IN TOLERANCE S

OUT OF TOLERANCE

INPUT CURRENT VERIFICATION

READING

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C . OONS PA

CURRENT ACCURACY

RANGE INPUT MIN READING  MAX

20 mA ZERO CHECK -0.001 O.000 +0.001 mA
19 mA 18.970 R ARR 19.030

2 mA 1.9 mA 1.8967 (.RIA4 1.9033

200 uA 190 uA 189.70 \ 8R.93 190.30 uA

20 uA 19 uA 18.970 \9.007 19.030

2 UuA 1.9 uA 1.8967 \.So1d  1.9033

200 nA 190 nA 189.51 \R]. s 190.49 nA

20 nA 19 nA 18.951 \. o0 19.049

2 nA 1.9 nA 1.8947 (. ScoR 1.9053

200 pA 190 pA 186.95 LR3I A0 193.05 pA

20 pA 19 pA 18.689 IR 390 19.311

2 pA 1.9 pA 1.8630 I.89s] 1.9370

COULOMB ACCURACY

RANGE INPUT MIN  READING  MAX

2nC 1V / 1000pF 0.9949 L A9LS 1.0051 nC

1 OF 2

DOC. DATE: 9/12/2004



DC VOLTAGE ACCURACY

RANGE INPUT MIN READING MAX

200 mvV +190 mv 189.87 \Qo.le. 190.13 mV
-190 mv 189.87 \Sp. 12 190.13

2V +1.9 V 1.8990 L.900S 1.9010 V
-1.9V 1.8990 (. Q900 1.9010

20 V +19 V 18.990 8.9 ¢ 19.010
-19 VvV 18.990 18 [ 19.010

200 V +190 V 189.86 1RF.al 190.14
-190 V 189.86 L9 Q| 190.14

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE READING

2 kQ (19) . Ra99 k +0.2% +4C P/ F \.[00& k@

20 kQ \8 AG9 Kk +0.15% +1C P/ F (N.00\

200 kQ \SO.0D Kk +0.25% +1C P/ F \S0.03

2 MQ \ . o000 M +0.25% +1C P/ F L\, R MQ

20 MQ 1. 971 ™M +0.25% +1C P/ F 1R.003

200 MQ (1) VOO.00 M +0.3% +1C P/ F LOO0.0b

2 GQ A6 & +1.5% +1C P/ F A7 GQ

20 GQ .979 & +1.5% + 1C P/ F .97 1

200 GQ AR.88 & +1.5% + 1C P / F 4R, 44

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING MIN READING  MAX
00.00V -0.050 Q.0lS  +0.050 V
+01.00 V 0.948 (.ol 1.052
-01.00 V 0.948 C.2LL 1.052
+10.00 V 9.930 \O0.62n 10.07
-10.00 V 9.930 .99 10.07
+25.00 V 24.90 2S. 08 25.10
-25.00 V 24.90 2S.02  25.10
+50.00 V 49.85 S0.0%9 50.15
-50.00 V 49.85 So.oS  50.15
+100.00 V 99.75 \OD, \S  100.25
-100.00 V 99.75 (QO. 2. 100.25
INST NO: ({]Q349 5> OF 2 v/, INCOMING

DOC. DATE: 9/12/2004 OUTGOING



CUSTOMER:
WO NUMBER:

SERIAL:
CUST 1ID:

ROTHE DEVELOPMENT METROLOGY SERVICES

Swo e T

OCCzonw 00 57

OS19e 8

2400

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

INPUT CURRENT VERIFICATION

SET-UP:

2PA RANGE,

CURRENT ACCURACY

RANGE
20 mA

2 mA
200 uA
20 uA
2 uUA
200 nA
20 nA
2 nA
200 pA
20 pA
2 pA

INPUT
ZERO CHECK
19 mA
1.9 mA
190 uA
19 uA
1.9 uA
190 nA
19 nA
1.9 nA
190 pA
19 pA
1.9 pA

COULOMB ACCURACY

RANGE
2nC

DOC. DATE: 9/12/2004

INPUT
1V / 1000pF

1 OF 2

INPUT CAPPED, TOLERANCE <66 C

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

DATE : 1S Sep o
TECH: ;&:Eé@j e
INST NO: SGa49
INCOMING
OUTGOING e
IN TOLERANCE o
OUT OF TOLERANCE
READING
L, OO 12,. pA
MIN READING  MAX
-0.001 Q.00 +0.001 mA
18.970 \R.000 19.030
1.8967 \. Q000 1.9033
189.70 \N0.00 190.30 ulA
18.970 \.000 19.030
1.8967 1.R99 K 1.9033
189.51 VA QY 190.49 nA
18.951 \Y.002 19.049
1.8947 VA0 ([ 1.9053
186.95 190.0 193.05 pA
18.689 . 009 19.311
1.8630 \. 004 1.9370
MIN READING  MAX
0.9949 .A3&\ 1.0051 nC



DC VOLTAGE ACCURACY

RANGE
200 mV

2V

20V

200 V

INPUT
+190 mV
-190 mVv
+1.9 V
-1.9V
+19 V
-19 V
+190 V
-190 V

RESISTANCE ACCURACY

RANGE
2 kQ

20 kQ
200 kQ

2 MQ
20 MQ

200 MQ (1)

2 GQ
20 GQ
200 GQ

(19)

ACUTAL INPUT

1.8994a9 k

18,999 K

\So. 00\«

\AAeoo M

(8. SS9 ™

\OO. 0o ™M

QS eo 6

Q.99 6

IR ERG

TOLERANCE

+0.
+0.
+0.
.25% +1C
.25% +1C

+0.
+1.
+1.
+1.

+0
+0

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING

00.00V
+01.00
-01.00
+10.00
-10.00
+25.00
-25.00
+50.00
-50.00
+100.00 V
-100.00 V

<< SsS <

INST NO:

L9349

DOC. DATE: 9/12/2004

2% +4C
15% +1C
25% +1C

3% +1C
5% +1C
5% + 1C
5% + 1C

2 OF 2

MIN
189.87
189.87
1.8990
1.8990
18.990
18.990
189.86
189.86

oL v BLv LB L v I v IRLv B )
NN NN NN NN
{2 Bes ILes Iy ILEs MRS IE e B |

MIN
-0.050
0.948
0.948
9.930
9.930
24 .90
24 .90
49.85
49.85
99.75
99.75

READING  MAX
\Se.0p  190.13 mV
L8, Y 190.13
.LS0Cop 1.9010 V
\\ 2Cc0o0  1.9010
19.000  19.010
\R.006  19.010
190,00 190.14
190,01  190.14
READING
V. ]RIO0O kO
\ 8.299
183.99
LS OO0 MQ
\8.AS S
100.0 |\
A4  GQ
AR
<18.52
READING  MAX
O.0lS  +0.050 V
.oV 1.052
©O. 988 1.052
V0.0l& 10.07
QAR 10.07
28,02 25.10
243G 25.10
S©.03 50.15
S0.00 50.15
oo .63 100.25
\O0O0.0OD 100.25
INCOMING

—/ OUTGOING



