SOUTHWEST RESEARCH INSTITUTE
Department of Quality Assurance
Calibration Laboratory ¢ 522-5215

WORK ORDER
CERTIFICATE# _3213Y ASSET # nc g9 DATE __ 02 F£844
ITEM DATA:
Manufacturer _RNEATH LEY Model LY
Description _ELEcTRI METER Serial # _c N oY {3
Accessories

ACTION REQUESTED

CUSTODIAN _DARREAL. Dopm Piv 2 ©

Turned in by: Phone

CHARGE # 20=)4c2—5N ) Date Required

INSTRUMENT USED ON: [] (DOD/NASA) [4NUCLEAR) [J(GLP) [](SPPE) [](1SO)
L]OTHER

COPY OF CALlBRAﬂ%« CERTIFICATE E((Yes) [J(No)
NEW WORK [lves [FINo if yes, an evaluation shall be made to v;;/;ff/ capabilities.
]

By M Date 0 s q

Work involves prdprietary/confidential information or equipment [ ](Yes) |Zr(No)

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications
(G) In tolerance, minor adjustments/repairs made
(J) In tolerance, no adjustments/repairs
(K) Out of tolerance, adjusted to specifications
(S) Received into system, introduced or reactivated

ACTION TAKEN: (Calibration/Repair/Parts) oﬂ!(o 0 ﬂu st 2] 6BS

CAL ENVIRONMENT:
Temperature 7@ °F Humidity (’éﬂ %RH
CALIBRATED/RERAIRED:
By ¢ V, M'}m‘i Cal Procedure M
Date ()f)"’ qg Accuracy yﬁﬂ?
Cal Interval [waS . Reliability Code: _{
Next Cal due Q‘S 04100 ) Cal Time Repair Time

l .
Standards used (Asset#) VM(] {

—

DATE COMPLETED V0 M l
DATE PICKED UP ___ 5/ /99 PICKED UP BY

SwRI Form QA-174-0



WO NUMBER:

SERIAL:
CUST ID:

ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER

CALIBRATION DATA TAKEN

CUSTOMER : ESQ“*h 25—_{ ECSQQ ,gh DATE : 2 Mar Qg
70172 TECH: NN
010493 L INST NO: I8 1< |
INCOMING -
OUTGOING -
IN TOLERANCE -

CONDITION OF EQUIPMENT

INPUT CURRENT VERIFICATION

RANGE
20 pA

INPUT
NONE

DC VOLTMETER ACCURACY

RANGE
.2V

20V

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

DC CURRENT ACCURACY

RANGE

200 uA
200 nA
2000 pA

INPUT

+190 uA
+190 nA
+1900 pA

1 OF 2

OUT OF TOLERANCE

MIN READING MAX
-00.06 00 +00.06

MIN READING MAX

-.00002 - 00006t +.00002
+.18983 | RGGD +.19017
-.18983 19 600 -.19017
+1.8984 \.qo00__ +1.9016
-1.8984 . 24998 -1.9016
+18.984 18.9qQq9 +19.016
-18.984 IR.998 -19.016
MIN READING MAX
+189.3 I R9.9 +190.7
+189.0 Lq.0, i +191.0
+1871 1900 +1929




RESISTANCE ACCURACY

RANGE ACTUAL INPUT
20 KQ (19) 19,.00
200 KQ 190.0
20 MQ (10) 10.00
20 GQ (10) 498

CHARGE ACCURACY

RANGE INPUT
2 nC 1.0 VDC INTO

TOLERANCE
+11 C
+11 C
+10 C

+2

1000 pF

2 OF 2

%

MIN
0.9500

READING
19.00

184.8

G.qqQ

4.9

READING
.9423

—
-

MAX
1.0500

INCOMING
OUTGOING
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CERT. NUMBER: 54241

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

CERTIFICATE OF CALIBRATION

L
W

ISSUED TO: Southwest Research Institute {30) MFG: Keithley
4220 Culebra, Bldg. 64/Division 30 MODEL: 614 CAL DATE: 03/02/1999
San Antonia, TX 73284 NOMEN: Electrometer DUE DATE: (3/02/2000
522-5860 S/N: 0704934
CUST. ID:
CONTROL NO.: 103 - 22131
TECHNICIAN: ¢ CALIBRATION PERFORMED AT: RIMSD
SPECIFICATIONS: MFG CALIBRATION INTERVAL: 12mos.
PROCEDURE: MFG TEMPERATURE: 72 °F
WORK ORDER: 70172 RELATIVE HUMIDITY: 32 %
CUSTOMER P.O.: 02127/57341£85/20-1402571
RECEIVED CONDITION: IN TOLERANCE DATE RECEIVED: 02/11/1%%2 i

RETURNED CONDITION: IN TOLERANCE

COMMENTS:

ATTACHMENTS: CALIBRATION DATA

All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-

1994, 1ISO/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 not exceed 25% (TUR>4:1) of the instrument specification(s) unless noted in the COMMENTS

section.

TR# MFG MODEL SERIAL NO. DUE DATE
233 GUILDLINE 65004 59660 04/23/1999
20 FLIXE S700A/EP 4605002 03/28/1999
258 FLUKE S7235R 6585002 03/28/1999

APPROVED BY: %@W Héms  [Joco  DATE: g3/02/1999

RDMSD 1001 This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division.
08/97 10F1

TR TN I L Tl Y P 7Y Tl O YL T




WORK ORDER 38128 Date Received  3/8/000

Asset No. 007089 Manufacturer KEITHLEY Model 614

Description ELECTROMETER Serial Number 0704936

Accessory Received/Required TRIAX CABLE

Div/ICC ID NONE Accessory to Asset No. N/A Accuracy MFG SPECS
Div/iICC DIV20 Location BS57 Custodian DARRELL DUNN Tel. 6090

Charge/Project No. 20.00751.006 Proprietary/Confidental _N__  Date Required ROUTINE
Work Requested CALIBRATION.
Receiving Inspection O.K.

Delivered By DARRELL DUNN Tel. 6090

WORK HISTORY
Date Start Time | Stop Time | Notes

mﬁto Kathe Dhv. S 40000

Part Name Part Number co':tARTs Failure Description
WORK SUMMARY
Failure Description
Repair Action
Cal Procedure MFﬁ Temp __(]17_ F Hum _ﬁL %
Tech 0 1LeY. Cal Hrs. RepairHrs.  PartCost
Action Taken Qﬁ\lh‘ﬁﬂ»
Standards Used M
Date cai {4800 Int. 12 Mo. Date Due 3448 ol Reliability Code &
Date Picked Up Picked Up By

workreq.rpt Rev 30 Jan 00



SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

March 22, 2000

To: DARRELL DUNN DIV20 BS57

From: Jim Patterso%

Subject: Calibration by an approved supplier

Manufacturer/Model: KEITHLEY 614

Description: ELECTROMETER
Serial Number: 0704936
Asset Number: 007089

Calibration Due: March 16, 2001
Remarks: ROTHE CERTFICATE NO.: 28151:853363078.

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) \

m:\asil.rpt Rev 17 Nov 99



T IR _CERT.NUMBER:
" oo T 128161:953363078
ROTHE DEVELOPMENT, INC.

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

CERTIFICATE OF CALIBRATION

ISSUED TO: Southwest Research Institute MFG: Keithley B
(30) MODEL: 614 CAL DATE: 3/18/2000

|||'u|||||||i
!l -

6220 Culebra NOMEN: Blectrometer - DUE DATE:3/18/2001
San Antonio, TX 78284 S/N: 0704936 ’
CUST. ID:

CONTROL NO.: 103 - 28151
TECHNICIAN: 4 CALIBRATION PERFORMED AT: RDMSD
SPECIFICATIONS: MFG CALIBRATION INTERVAL: 12Mo.
PROCEDURE: MFG TEMPERATURE:  73.0 °F
WORK ORDER: 002002625 RELATIVE HUMIDITY: 32 %
CUSTOMER P.O.: 02127/ST266546/20.00760.
RECEIVED CONDITION: IN TOLERANCE DATE RECEIVED: 3/13/2000
RETURNED CONDITION: IN TOLERANCE
COMMENTS:
ATTACHMENTS:

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 MODEL SERIAL NO. DUE DATE
20 ~ FLUKE 5700A/EP 4605002 3/23/2000
258 FLUKE 5725A 6585002 3/23/2000
235 GUILDLINE 6500A 59660 10/26/2000
75 JRL, NMN 15 11/15/2000

aperovip BY: _ e Zoos %M déms  [Joco  DaTE

3/20/2000
RDMSD 1001 This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division.
08/97 10F1



B SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory
WORK ORDER

Processed by RCRUZ at 9:33:28AM on 5/8/01

IR RER T nm Work Order 444043488 Arrived 5/8/01
Asset No. 007089 Manufacturer KEITHLEY Model 614

Instrument Type/Class ELECTROMETER Serial No. 0704936

Accessory No. Calibration Procedure VENDOR Location BS57
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop BS5S7 Tel. 6090
Charge/Project No. 20.00751.006 Delivered By / Telephone

IN 4 C AL Special Instructions

WORK NOTES

Date Hours  Remarks/Notes /

> 274
w2l Losde 06T o 7 J0* LZF F0i0%  afpert

REPAIR PARTS
Date Hours Part Name Part Number Failure Description
WORK SUMMARY

Failure Description /'%

Repair Action

Calibration Procedure /% 5 Temp 7% Hum. ¢ %
Tech M Totals Cal Hours Repair Hours Parts Cost

/7

Standards Used / 6‘//4/‘/

Date Picked Up 5// ?/ Zooy Picked Up By M

MATRAVELER10.RPTRev 10 Oct 2000 1of1




SOUTHWEST RESEARCH INSTITUTE

CALIBRATION LABORATORY
MEMORANDUM
May 17, 2001
To: DARRELL DUNN DIV20 B57

From:  Walt Hill, Supervisor
Institute Calibration Laboratory

Subject: Calibration by an approved supplier

Manufacturer/Model: KEITHLEY 614

Description: ELECTROMETER
Serial Number: 0704936

Asset Number: 007089

Work Order Number: 444043488

Date Calibrated: May 14, 2001

Remarks: ROTHE CERT # 28151:989851053

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

Attachment(s) /

mAasl1.rpt Rev 8 Jamiary 01
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a—— ... CERT, NUMBER:
— : Sl '28151:989851083
= = ROTHE DEVELOPMENT, INC.

| - METROLOGY SERVICES DIVISION

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

CERTIFICATE OF CALIBRATION

ISSUED TO: Southwest Research Institute MFG: Keithley
{30) MODEL: 614 CALDATE: 5/14/2001
6220 Culebra NOMEN: Electrometer DUEDATE: 5/14/2002
San Antonio, TX 78284 S/N: 0704936
CUST. ID:

CONTROLNO.: 103 - 28151

TECHNICIAN: 7 CALIBRATION PERFORMED AT:  RDMSD
SPECIFICATIONS: MFG CALIBRATION INTERVAL: 12Mo.
PROCEDURE: MFG TEMPERATURE: 73.0 °F

WORK ORDER: 002012362 RELATIVE HUMIDITY: 36 %
CUSTOMERPO.: 01571R/ST380600/20.00760

RECEIVED CONDITION: IN TOLERANCE DATE RECEIVED: 5/10/2001

RETURNED CONDITION: IN TOLERANCE

COMMENTS:

ATTACHMENTS:

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# MEFG MODEL SERIAL NO. DUE DATE &
20 FLUKE 5700A/EP 4605002 6/21/2001
258 FLUKE 5725a 6585002 6/21/2001
235 GUILDLINE 65002 59660 117172001
15 JRL NMN 15 1/22/2002

APPROVED BY: %«,Z:.,'/MA > Eﬁms - D QCO  DATE:

5/15/2001
RDMSD 1001 This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division.
08/97 10F1
e B Bl Bk e R LB T i Sl L T e T AR e R Lol T Al i Tl i Tl T S e




SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory

WORK ORDER

Received by RCRUZ,5/14/02 8:12:36AM
OO T AT OB O 0 Arrived  5/14/02 Work Order 444048529
Asset No. 007089 Manufacturer KEITHLEY Model 614

Equipment Type ELECTROMETER Serial No. 0704936 Accessory No.

Interval 12 M Calibration Procedure ROTHE Location BS57

Div/Client DIV20 Custodian DARRELL DUNN Mail Stop B57 Tel 6090

IN LINE  special Instructions

Notify before adjustments or repairs. ( ) Provide data with certificate (i/J Certificate Typ.

Charge/Project No. 00751.006 1.20 Requester / Telephone DARRELL DUNN X6090
This information is correct for the work requested. QA 14/ @‘,_ —
WORK NOTES
Date Hours Remarks/Notes
1 C y- 4
SShwa ,ﬁé /Zp//c 7 LTI,
OTHE (210 '
R lsc(> 0&2 8483131
INSTNO. 281 |
RDI
= [— @
Date Hours Part Name Part Number Failure TRACEABLE TO NiST Co
WORK SUMMARY 3
Failure Description /%
Repair Action
Tech < Cal Hrs. Repair Hrs Parts Cost Temp 7# F Hum. 7% %
Standards Used Vardo"
PN Praen

Date Picked Up _& [ &/ ;mz Picked Up ByM

MATRAVELERI10.RPTRev 19 Oct 2001



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER

CUSTOMER: Stoife—Tt

WO NUMBER: Occ2.019 R4
SERIAL: Co4436
CUST 1D: ToRSG

CALIBRATION DATA TAKEN

CONDITION OF EQUIPMENT

INPUT CURRENT VERIFICATION

RANGE
20 pA

INPUT
NONE

DC VOLTMETER ACCURACY

RANGE
2V

20V

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

DC CURRENT ACCURACY

RANGE

200 uA
200 nA
2000 pA

DOC. DATE: 2/22/2001

INPUT

190 uA
190 nA
1900 pA

1 OF 2

DATE: 26 Mey D
TECH: P3Ss

INST NO: 2.1\

INCOMING S
v

OUTGOING

IN TOLERANCE
OUT OF TOLERANCE

MIN
-00.06

MIN
-.00002
.18983
.18983
1.8984
1.8984
18.984
18.984

MIN
189.3
189.0

1871

[Vl
READING  MAX
0.0\ +00.06
READING MAX
L QOO0 +.00002
AR .19017
AR 19017
\.9coo  1.9016
V.Q000n  1.9016
\RQY]|R  19.016

\R. 9] 19.016

READING  MAX
182 Y 190.7
\Spo. | 191.0
VRS 1920




RESISTANCE ACCURACY

RANGE ACTUAL INPUT TOLERANCE
20 KQ (19) |1R.00 kal +11 C
200 KQ L0.0 ¢ +11 C
20 MQ (10) \O.00 VAL +10 C
20 GQ (10) . A9 G 2 %
CHARGE ACCURACY

RANGE - INPUT

2 nC 1.0 VDC INTO 1000 pF

INST NO: 283} 2 OF 2

DOC. DATE: 2/22/2001

MIN
0.9500

READING
\8.919

187

D
0|0
npo

READING
S e W

J

MAX
1.0500

INCOMING
OUTGOING



SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

June 4, 2002

To: DARRELL DUNN DIV20 B57

From: Walt Hill, Metrology Group Leader
Institute Calibration Laboratory W

Subject: Status of Calibration Supplier

Manufacturer/Model: KEITHLEY 614
Description: ELECTROMETER
Serial Number: 0704936
Asset Number: 007089
Work Order Number: 444048529

Date Calibrated: May 26, 2002
Supplier: ROTHE DEVELOPMENT, INC., SAN ANTONIO, TX
Remarks: Rothe Cert # 28151:1022430393

() Supplier is on the Approved Suppliers List (ASL) and is accredited.
(% Supplier is on the Approved Suppliers List (ASL) but is not accredited.
( ) There is no known accredited supplier at this time.

() Supplier is not on the Approved Suppliers List (ASL). Please contact Don Dunavant at ext. 2942 if
you wish to add the supplier to the ASL.

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

Attachment(s) Z—- .

m:\nonasl2.rpt Rev 7 Dec 01



CERT. NUMBER:
28151:1022430393
ROTHE DEVELOPMENT, INC.
METROLOGY SERVICES DIVISION
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131

[ »
e
Wl -

CERTIFICATE OF CALIBRATION

ISSUED TO: =;.«hiue»t Zesearch Tnstituse MFG: ¥aithlay
D20 MODEL: g:4 CALDATE: z,7¢. 2002
A2I0 Tulanra NOMEN: =2lzgrremzcer DUEDATE: 5/2&/2002
San 2atcnic, TX 76234 S/N: N703103¢
CUST.ID: —:oca
CONTROLNO.: -~-3 _ ~g1a:
TECHNICIAN: CALIBRATION PERFORMED AT:  RTMSD
SPECIFICATIONS: «sr-: CALIBRATION INTERVAL: 10Me.
PROCEDURE: :ir TEMPERATURE: 1.7 °F
WORKORDER:  nonotenzy RELATIVE HUMIDITY: 3¢ %
CUSTOMERPO.: r:c-:z.craeogo1r1 20 207
RECEIVED CONDITION: -y 7¢Z=znnNes DATE RECEIVED: 57142702

RETURNED CONDITION: - rorvman-cg

COMMENTS:

{n

PTITTm
Jolubpips

ATTACHMENTS: CLOTEZERTION TATR 2
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% (TUR24:1) of the instrument specification(s) unless noted in the COMMENTS

section.

TR# MFG MODEL SERIAL NO. DUE DATE

ceo

TE ne LT R

TR Te84 Lol lens

APPROVED BY:W . B/cms []aco DATE

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




