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

WORK ORDER
CERTIFICATE #__ 7226 AsSeT # L2400 DATE _ 7 &QLQL
* ITEM DATA: | , 3
Manufacturer —J(!-L“&\h : Model _ (I
Description __| { oMy r.ga&Xf:-, Serial # OS7Q(DZQ

Accessories ¢ . . \Q'g,\j '
ACTION REQUESTED (31!

0N A
TN ;
CUSTODIAN —Bbi‘m‘” . 20
T

Turned in by: ol _ Phone _ 140
CHARGE # __ J0 - 0% St Date Required
INSTRUMENT USED ON: CINUCLEAR [pbobp [ONasAa Oaep O sppe

[ ] OTHER

COPY OF CALIBRATION CERTIFICATE [XYes [ No

CONDITION RECEIVED: Out of tolerance, repaired to specifications

In tolerance, minor adjustments/repairs made
In tolerance, no adjustments/repairs

Out of tolerance, adjusted to specifications
Received into system, introduced or reactivated
Calibration interval

Reliability code

l.> 114

ACTION TAKEN: (Calibration/Repair/Parts) St # CeEAS Y Q&Xw Ay

CAL ENVIRONMENT:

Temperature °F Humidity %RH
CALIBRATED/REPAIRED:
By Cal Procedure
Date Accuracy
Cal Interval Time to complete:
Next Cal due Cal Repair

Standards used (Asset#)

DATE COMPLETED @4/ Q'
DATE PICKED UP __ 0/ /% PICKED UP BY X2y’ &

SwRI Form QA-169-2




Rothe Development Inc.
Metrology Services Division

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

Certificate of Calibration

Ny

# A543 CAL DATE: 19/04/96
DUE DATE: 10,04/97
ISSUED TO:  Scuthwest Research Institute {30 MFG Keithley
&220 Culebra, Bldg. &4/Division 30
San Pntonip, TY 72264 MODEL 417

E34-S111 ¥ 2702
SERIAL # (579628

CONTROL: 193 - 19349

TECHMICIAN #: 4 TYPE Electrometer
SFECIFICATIONS: MFG

PROCEDURE MFG RECEIVED IN-SPECS [§
WORY, CROER #: 55552 OUT-OF-SPECS [

CUSTOMER ©O %5 02127/8T283059/20-0740
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
rary NIST Calibration or Sccondary Calibration performed by other Metrological facilitics. Ambicnt conditions:
.perature 75°F . Relative Humidity 34} .

Tect Report Mumber and Calibration Standards Used
Fef # Model # Mfgr Serial ¥ Description Cal bate Int Cal fue
R 20 S700A FLIKE 4605002 CALTBRATOR 09/03/9% 3 2/03/96
w75 NMN JAL 73 RESISTANCE BOX 08720096 12 03/30/97
e 225 LS00 GUILDLINE S50 TERADHMETER _ 09/17/% 12 09/17/97

s Test Report Mushers -—-----
) FLKE CERTH DHTO gquﬁzsg PY%M@J@A:-——
Ay FLUKE CERTH 1RO '

1V

o NIST  TESTE 285975
57 TEST# 2930

H HWB Transmission

% 1001

e I o, SR . Tk e, YK ey K ok JIL twrper RN Seviuie XEK Sooit e AN povess: KR & T T T




e

ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: __ Suwo T DATE: 10t 90
WO NUMBER: S<AaAScZ TECH: B3S
SERIAL: OSSR INST NO: V9349
CUST ID: .
CALIBRATION DATA TAKEN INCOMING v
OUTGOING e
CONDITION OF EQUIPMENT IN TOLERANCE W

OUT OF TOLERANCE

INPUT CURRENT VERIFICATION

READING

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C -23
CURRENT ACCURACY
RANGE INPUT MIN READING MAX
20 mA ZERO CHECK -0.001  O0O +0.001

19 mA 18.970 _ \q.,00M 19.030
2 mA 1.9 mA 1.8967 __\, 9003  1.9033
200 uA 190 uA 189.70 _ \90.00 190.30
20 uA 19 uA 18.970 \q.0085 19.030
RANGE NOMINAL ACTUAL TOLERANCE READING
2 uA 1.9 ua .acoo A +.15% +4C P/ F t.|q00l
200 nA 190 nA \S0.00 oA +.25% +1C P/ F \8Q &
20 nA 19 nA Roco A +.25% +1C P/ F 19,007
2 nA 1.9 nA L2000 ~A +.25% +5C P/ F .03
200 pA 190 pA \9%0.00 A +1.6% +1C P/ F 189,97
20 pA 19 pA 9,000 A +1.6% +7C P/ F 18.993
2 pA 1.9 pA L.9co Wi +1.6% +66C P / F

(. 8990

1l OF 3




'COULOMB ACCURACY

RANGE INPUT MIN READING MAX
2ncC 1V / 1000pF 0.995 \.0co0o 1.005

DC VOLTAGE ACCURACY '

RANGE INPUT, MIN READING MAX
200 mV +190 mV 189.87 \Q0.05  190.13
-190 mV 189.87 \90.0z  190.13
2V +1.9 V 1.8990 L9oc% 1.9010
. -1.9 V 1.8990 .04  1.9010
20 V +19 V 18.990 \ .9 19.010
-19 V 18.990 \€.999 19.010
200 V +190 V 189.86 \819.97 190.14
-190 V 189.86 \ 8.9 190.14

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE READING
2 KQ (19) \8.9914 \e +0.2% +4C P/ F \.A002.
20 KQ \ &.999 k +0.15% +1C P/ F \3. coM
200 KQ \ 20.00 & +0.25% +1C P / F 190 .04
2 M0 \.Q9000 ™M +0.25% +1¢ P / F L.9002
20 MQ 18.991 M +0.25% +1C P / F \%8,99S
200 MQ (1) A3,.99 M +0.3% +1C P/ F LoD Of
2 GQ 1.oo19 6 +1.5% +1C P/ F l. oo\
20 GQ b P B B +1.5% + 1C P/ F R.9719
200 GQ 98.85 & +1.5¢ + 1¢ P/ F ag sSe

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING MIN READING MAX

00.00V -0.050 = .0O\9 +0.050
+01.00 V +0.948 1.0\9 +1.052
-01.00 V -0.948 A8\ -1.052
+10.00 V +9.930 \O.02 +10.07
-10.00 V -9.930 .98 -10.07
+25.00 V +24.90 2S.01S +25.10
-25.00 V -24.90 24.995 -25.10

2 OF 3 ./ INCOMING
.~ OUTGOING



+50.00 V
-50.00 V
+100.00 V
-100.00 V

3 OF 3

- [

-

.

+49.85 SO.04R% +50.15

-49.85
+99.75
=99.75

SO.008 -50.15

100.0Lg  +100.25

100. 030 -100.25

v INCOMING

. OUTGOING




METROLOGY SERVICES DIVISION

le ol A e .%eue opmen { jh c. ; PRECISION MEASUREMENT EQUIPMENT LABORATORY |,
TRACEABLE TO NIST

1]
®

)

4814 SINCLAIRRD.  SAN ANTONIO, TEXAS 78222-2099

210-648-3131 FAX: 210-648-4091 crarge ¢ 197 CONTROL # 103 - 19347

WORK ORDER # 39792

RECEIVED From Jouthwest Research Institute (301 e 10701756 MFG Keithiey
appress 6220 Culebra, Bidg. &A/Division 30 . 684-5111 * 2702 - vooeL 817
San Antenio, TX 78284 1
CONTACT | ) Mr. Jim Patterson : Faxe D22-3692 T [seriL e 0579522
L X E '
PURCHASE ORDER # 02127 /51288057 /20-0760 M Electrometer
GUSTOMER COMMENTS N/T BEFORE & AFTER DATA OUT OF SPEC ITEM o ; Aﬁccf,g; L GQA
REPAIR CALIBRATION DATE__\ Cc N 71 Cf#}%?@ RECEIVED IN SPECS.
OPERATIONAL CHECK 12 . | | RECEIVED INOPERATIVE
CALIBRATION DATE DUE A0t 97 -, || receneD ouT oF sPecs.
CKT REF # Qry. MFG PART # DESCRIPTION 1 COST ROTHE TECH. OUR PO. #
LRSS
[ REPAIR LABORHRS. | SERVICE CODE_
8 RY
PARTS TOTAL
REPAIR LABOR
SHIPPING
TEAR DOWN CHARGE
CALIBRATION G
TAX
oML {00 |eo

R#s 20, 7S, 55

SOMMENTS

7y,
TE.__)_F spErs: 7 MFG, R

an_ 29 PROCEIURE: { KT _) RIT  OTHER
RDI 2002

SHIP VIA: DATE: RECEIVED BY:




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

WORK ORDER
CERTIFICATE # 27/ 17 asseT#_ (04400 pate 14 0o (7

ITEM DATA:

Manufacturer _LM { ! (4 4 Model _é[¢
, 1 T : —

Description __)} Y}l AR IS b{aq_ Serial # _/)C W@?Q

Accessories | i Wﬂ ‘
ACTION REQUESTED __{Iff! 2ocy b
cusToDIaN _[Ju 90 ¢ \mdl 7 g
Turned in by: Phone /0/;00 . Ja) "
CHARGE # Or. ng. ! Date Required Mﬁ
INSTRUMENT USED ON: L1 DOD/INASA [tNucLeaR [ e O sppe [iso

(] OTHER

COPY OF CALIBRATION CERTIFICATE [AYes [ No

NEW WORK [ Yes [A'No If yes, an evaluation shall be made to verify capabilities.
By Date _

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

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications ‘ =!

ACTION TAKEN: (Calibration/Repair/Parts) M o SE o

cal (gt Dk,

CAL ENVIRONMENT: v

Temperature 7@ °F Humidity /9{ %RH
CALIB /REPAIRED:

By , £ Cal Procedure M

Date /o A 97 Accuracy WEl

Cal |nterval L weS Reliability Code: Z/

Next Cal due /a/ 7</07 L, Cal Time Repair Time

Standards used (Asset#) V M v

DATE compLETED __ &4 O 97 /Q_/
DATE PICKED UP ___,4/27/37 _ PICKED UP B W

SwRI Form QA-174-0




[ ____ 3
* N @
b em— , CERT. NUMBER: 50045
: — . ,
= = ROTHE DEVELOPMENT, INC.
_ = METROLOGY SERVICES DIVISION
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131
1 ISSUED TO: Southwest Research Institute ©(30) MFG: Keithley
T 4220 Culebra, Bldg. 64/Division 30 MODEL: 817~ CAL DATE: 10/23/1997
Yy San Antonio, TX 78284 NOMEN: Electroseter DUE DATE: 10/23/1998
i 522-5460 S/N: 0579628
i\ CUST. ID:
g CONTROL NO.: 103 - 19349
4 TECHNICIAN: 6  CALIBRATION PERFORMED AT: ROMSD
4 SPECIFICATIONS: WG . * CALIBRATION INTERVAL: 1280s.
E PROCEDURE: MG " TEMPERATURE: 72 °F
X WORK ORDER: 61918 RELATIVE HUMIDITY: M %
2 CUSTOMER P.O.: 02127/5T311516/20-1402561 o
4l RECEIVED CONDITION: IN TOLERANCE DATE RECEIVED: 10/18/1997
gi RETURNED CONDITION: IN TOLERANCE : -
A
‘4‘ COMMENTS:

ATTACHMENTS: CALIBRATION DATA

S adale N, 2300

All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1-
1994, ISO/IEC GUIDE 25, and 1SO 10012-1, and are traceable to the National Institute of Standards and Technology. The collective

ii uncertainty of the measurement(s) does not exceed 25% (TUR>4:1) of the instrument speci cation(s) unless noted in the COMMENTS

w section. L

"’ TR#  MFG MODEL ~ SERIAL NO. DUE DATE

&l 235 GUILDLINE 65004 59660 05/19/1998

¥ 20 FLUKE 57000 4605002 12/09/1997

!éwl 231 P 344010 © 0 31AGAMS2SS 02/27/1998

L

§

¢

A

]

k

;

Y,

‘4‘

§  arrRovED BY. W‘ Méms [Joco  DATE: 1072371997
{

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

b 08/97 10F1
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ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: ca 1w pAaTE: &2 Q27
WO NUMBER: 5(uU{ TECH: "™
SERIAL: o529 2% INST NO: (G349
cusT 1ID:
CALIBRATION DATA TAKEN INCOMING —
OUTGOING
CONDITION OF EQUIPMENT IN TOLERANCE o
OUT OF TOLERANCE
INPUT CURRENT VERIFICATION
READING

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C .od3Y
CURRENT ACCURACY
RANGE INPUT MIN READING  MAX
20 mA ZERO CHECK -0.001 oo o +0.001

19 mA 18.970 __ 1200k 19.030
2 mA 1.9 mA 1.8967 _ |Qoof 1.9033
200 uA 190 uA 189.70 _ (B1399 190.30
20 uA 19 uA 18.970 _ (009 19.030
2 uA 1.9 VA 1.8967 ] 00 1.9033
200 nA 190 nA 189.51 _ 1 89.96 190.49
20 nA 19 nA 18.951 19010 19.049
2 nA 1.9 nA 1.8947 _ |.9009 1.9053
200 pA 190 pA 186.95 _ (£9.2Y 193.05
20 pA 19 pA 18.689 19.311
2 pA 1.9 pA 1.8630 |-09% 1.9370

1 OF 3

e+ e ——




COULOMB ACCURACY

RANGE INPUT MIN READING MAX

2nC 1V / 1000pF 0.9949 LoOD 1.0051

pC VOLTAGE ACCURACY

RANGE INPUT MIN READING MAX

200 mV +190 mV 189.87 1 90,10 190.13
-190 nV 189.87 —{0.0%6 190.13

2V +1.9 V 1.8990 o> 1.9010
-1.9 V 1.8990 —\.900X 1.9010

20 V +19 V 18.990 18.9970 19.010
-19 V 18.990 —~18.957 19.010

200 V +190 V 189.86 190.14
-190 V 189.86 — 89.92 190.14

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE READING

2 KQ (19) [ ¥919 +0.2% +4C P/ . 9o0 ¥

20 K0 (X791 +0.15% +1¢ P/ (.00 6

200 KQO [G0.00 +0.25% +1C P/ (90,07

2 M0 _/-G000 +0.25% +1C P/ _[-900f

20 MQ 15997 +0.25% +1¢ P/ o0 [

200 MQ (1) 99,99 +0.3% +1C P/ [00.0Y

2 G0 [-0020 +1.5% +1C P/ [.0023

20 GO .99 % +1.5% + 1¢ P/ 9.525

200 GQ ars +1.5% + 1C P/ el

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING MIN READING  MAX

00.00V -0.050 oolX +0.050

+01.00 V +0.948 .00 +1.052

-01.00 V -0.948 — 982 -1.052

+10.00 V +9.930 (0.0 +10.07

~-10.00 V -9.930 —93990 -10.07

425,00 V +24.90 2<.0Y +25.10

-25.00 V -24.90 —23.00 -25.10

2 OF 3 «/ INCOMING

OUTGOING




4+50.00 V
~-50.00 V
+100.00 V
-100.00 V

3 OF 3

+49.85 <0.06 +50.15

-49.85 ~SD.02 -50.15
+99.75 __;00.014 +100.25
-99.75 —~(00.06 -100.25

_ﬁnconmc

OUTGOING



ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: M@JA pate: Ot 247
WO NUMBER: G(RUX TECH: ‘i~
SERIAL: 67962 INST NO: (9349
CUST ID:
CALIBRATION DATA TAKEN INCOMING

OUTGOING -
CONDITION OF EQUIPMENT IN TOLERANCE e

OUT OF TOLERANCE

INPUT CURRENT VERIFICATION

READING
SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C 0036
CURRENT ACCURACY
RANGE INPUT MIN READING MAX
20 mA ZERO CHECK -0.001 o©.©0° +0.001

19 mA 18.970 _ |q.00° _ 19.030
2 mA 1.9 mA 1.8967 _ 1.7 1.9033
200 uA 190 uA 189.70 ___\0.00 190.30
20 uA 19 uA 18.970 __ \2.00\ 19.030
2 uA 1.9 uA 1.8967 . ®116  1.9033
200 nA 190 nA 189.51 \e1.q7 __ 190.49
20 nA 19 nA 18.951 (A 19.049
2 nA 1.9 nA 1.8947 LR43S _ 1.9053
200 pA 190 pA 186.95 _ 18x.8\ _ 193.05
20 pA 19 pA 18.689 gaas  19.311
2 pA 1.9 pA 1.8630 LGI3O 1.9370

1 OF 3



COULOMB ACCURACY

RANGE
2nC

INPUT
1V / 1000pF

DC VOLTAGE ACCURACY

RANGE INPUT
200 mV +190 mV
=190 nV
2V +1.9 V
-1.9V
20V +19 V
-19 V
200 V +190 V
-190 V

RESISTANCE ACCURACY

RANGE
2 KO

20 KO
200 KO
2 M0

20 MO
200 MO
2 6l

20 GO
200 GQ

OUTPUT

OUTPUT
00.00V
+01.00
-01.00
+10.00
-10.00
+25.00
-25.00

ACUTAL INPUT
[-8999
(8999
[RAD. 00
[-§ 000

97
9999

(19)

(1)

q s
_a8as

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

VOLTAGE SOURCE ACCURACY

SETTING

<4<

2 OF 3

MIN READING
0.9949 , 49973

MIN READING
189.87 184999
189.87 ~11.9%
1.8990 1.9000
1.8990 —|.9000
18.990 19.000
18.990 — (R 000
189.86 1 10.00

189.86 — |00

whowWWiyou
SNONONNNNNNN
Wty g g

MIN
-0.050
+0.948
-0.948
+9.930
-9.930
+24.90
-24.90

READING
.89A97

ye.aa¥

W W b |

L&A

\ AL

3199

\.00 25

4919

9%. 12

READING
.ol ¥
Loty

—. a8

[0.©03

—2.990

25.0Y.

5. 00

o

OUTGOING

MAX
1.0051

MAX

190.13
190.13
1.9010
1.9010
19.010
19.010
190.14
190.14

MAX

+0.050
4+1.052
-1.052
+10.07
-10.07
+25.10
-25.10

NCOMING




+50.00 V +49.85 30.068 +50.15

-50.00 V -49.85 —~X0.02. -50.15
+100.00 V +99.75 !oo,oﬁ +100.25
-100.00 V -99.75 —00.06 -100.25

3 OF 3 NCOMING
—7%UTGOING



Lo

4614 Sinclair Road

San Antonio, Tex!] 8222

Rothe Development, Inc.

METROLOGY SERVICES DIVISION  TRACEABLE TO NIST (210)648-3131 Fax (210)648-4091 -
CHARGE # 107 CONTROL # 103 - 19342 WORK ORDER #61713
£ 2FCEIVED FROM: Southwast Research Institute () DATE:14/14/97 MFG :keithley
PHONE #:522-5460 MODEL : &17
ADDRESS : 6220 Culebra, Bidg, &4/Uivision 30 FAX #:502-3692 | NOMEN:Electroseter
s San Antonio, TY 78234 1 S/N ;0575428
T T | CUST ID:
o) E ACCESS
M M RCVD: U eon
E CONTACT NAME: Mr. Mark Rosero
R PURCHASE ORDER #: 92177,/ST211A14/20-1802561
CUSTOMER COMMENTS/REQUIREMENTS: N/T BEFORE & AFTER DATA OUT OF SPEC ITEH OUR PO:
DATA:
RECEIVED : RETURNED : CALIBRATION INTERVAL: |2m0s. CALD AT:
( IN TOLERANCE ("IN TOLERANCE ( LRDMSD
( ) OUT OF TOLERANCE { ) LIMITED CALIBRATION CAL DATE: C?c:t 2:; 97 ( ) ON-SITE
( ) INOPERATIVE { ) REPAIR ONLY DUE DATE:QCI 23/ §¥ () SUB
( ) NO ACTION R j;_a
ENVIRONMENTAL SPECIFICATIONS : PROCEDURE : RDMSD SERVICE
CONDITIONS : ( FG ( OMFG TECH : CODE :
72 °F ( ) RDMSD: ( ) RDMSD:
K %RH {( ) OTHER: ( ) OTHER: _)V\l\ ._T
FAULT/SYMPTOM :
WORK PERFORMED :
[Mater acf/uﬁecﬂ o recd LeTler
Coalibhate d
TR#S: .
Loo, 235,20 2.3 | '
LIMITED GALIBRATION: / 7
COMMENTS
CKT Q1Y PART # DESCRIPTION. COST REPAIR LABOR
REF HOURS :
v . PARTS TOTAL
REPAIR LABOR
SHIPPING
, TEAR DOWN
CHARGE
CALIBRATION 100 400
TAX 03, o)
rF
_’ TOTAL 1o |6
S VIA: DATE:

RDMSD 2002

0897 RCVD BY

(SIGNED) :

(PRINTED) :

1 OF 1



SOUTHWEST RESEARCH INSTITUTE

1

Department of Quality Assurance

Calibration Laboratory e 522-5215 “
WORK ORDER
CERTIFICATE #__ 7226l AsseT # 000 paTE _ %0 Spg!-%
ITEM DATA: '
Manufacturer _Lm&\ - Model (FH
Description 0 o&i«rmﬁo. Serial # CS?Q(OZQ
Accessories \Q;L\

4

ACTION REQUESTED (3

AN A
1
CUSTODIAN Sbmx (e Du/ 2©

Turned in by: v Phone (0(?90

CHARGE # __ 0 - 402 Skl Date Required

INSTRUMENT USED ON: LANucLear [ pob [Inasa Oaip [ sPPE
] OTHER

COPY OF CALIBRATION CERTIFICATE més [J No

CONDITION RECEIVED: Out of tolerance, repaired to specifications

In tolerance, minor adjustments/repairs made
In tolerance, no adjustments/repairs

Out of tolerance, adjusted to specifications
Received into system, introduced or reactivated
Calibration interval

Reliability code

ACTION TAKEN: (Calibration/Repair/Parts) $t# BT Qsﬂw Ao

144

CAL ENVIRONMENT:

Temperature °F Humidity %RH
CALIBRATED/REPAIRED:
By Cal Procedure
Date Accuracy
Cal Interval Time to complete:
Next Cal due Cal Repair

Standards used (Asset#)

DATE COMPLETED @‘/ Q'
DATE PICKED UP __/0/,y /9% PICKED UP BY —XZtsey” L

SwRI Form QA-169-2



o= i
=" Rothe Devel t 1 !
] %
— othe Development inc.
— S . 4
——¢ F—3 ] " m_n S ‘
® —t Metrology Services Division
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091 ’d
ertiricate o alibration :
# 45243 CAL DATE: 10/04/76 9
DUE DATE: 10,04/97 ?
ISSUED TO:  Southwest Research Institute (30) MFG Keithley (
L2720 Culebra, Bldg. £8/Division 30 v
San Antonig, TX 73284 MODEL 417 .
, £34-5111 * 2702 "
SERIAL # 0579422
CONTROL: 193 - 19349 v
TECHNICIAN %: 4 TYPE Electrometer H
SPECIFICATIONS: MFG
_ FROCEDURE : MFG RECEIVED IN-SPECS [4 ‘
WORY CROER 8¢ 53552 OUT-OF-SPECS [] ?
CUSTOMER PO #:  02127/8T283057/20-0740 Q
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 i
imary NIST Calibration or Secondary Calibration performed by other Metrological facilitics. Ambient conditions: ‘
perature 73°F , Relative Humidity 247 . 3
Test Report Mumber and Calibration Standards Used .
é Fef & Mode! # Mfgr Serial # Description Cal Date Int Cal iue i
:_ ™w 20 S700A FLUKE 44505002 CALTBRATOR 09/03/96 3 12/02/96 ﬁ
f TR 75 NMN JRL 75 RESISTANCE BOX 03/20/%6 12 08730/97 s
TR 233 6500R GUILDLINE 57650 TERADHMETER 0217126 12 09/17497
I
5 ‘
L I — Test Report Nusbers -=----- |
% I FLUKE CERTH# DH7O :?g;EMCELET%-BYMM@h- id
il ACY FLUKE CERTH LPZ0 ) ,
QHt NIST  TESTH 29597
,_ NIST  TESTR 3930
WWVB Transmission ’
|
3| RDI 1001 g
5
= I SR X e T e X e Y S YEL e ARY e Y SRR XY S XU S R S XL S




ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: __ Sw &k T DATE: 1 et W

WO NUMBER: SSQASe TECH: »3Is

SERIAL: OSRL2 8 INST NO: \9349

CUST 1ID:

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 - 23

CURRENT ACCURACY

RANGE INPUT MIN READING MAX

20 mA ZERO CHECK -0.001 OO0 +0.001
19 mA 18.970 _ \},004 19.030

2 mA 1.9 mA 1.8967 \.9003 1.9033

200 uA 190 uA 189.70 \Q0.00 190.30

20 uA 19 uA 18.970 \q.0085 19.030

RANGE NOMINAL ACTUAL TOLERANCE READING

2 uA 1.9 uA A0 yA +.15% +4C P/ F {,.]00I

200 nA 190 nA \S0.00 w» +.25% +1C P/ F \8998

20 nA 19 nA Roco ~A +.25% +1C P/ F 19,007

2 nA 1.9 nA LAOCO oA +.25% +5C P/ F .90

200 pA 190 pA \90.00 pA +1.6% +1C P/ F \ 89,97

20 pA 19 pA V9,000 oA $1.6% +7C P/ F 18.993

2 pA 1.9 pA Lo v +1.6% +66C P / F {. 8990

1 OF 3



COULOMB ACCURACY

RANGE
2ncC

INPUT

1V / 1000pF

DC VOLTAGE ACCURACY

RANGE
200 mv

2V

20 V

200 Vv

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

RESISTANCE ACCURACY

RANGE
2 KO
20 KQ
200 KQ
2 MQ
20 MQ
200 MQ
2 GQ
20 GQ
200 GQ

OUTPUT

OUTPUT
00.00V
+01.00
-01.00
+10.00
-10.00
+25.00
-25.00

(19)

ACUTAL INPUT

\8.4A9 \e
\ .99 k
\ R0.00 &
\.S00om
1&.991 ™M
A]3.,99 "M
l.oe19 6
AP o
98.85 &

TOLERANCE
$0.2% +4C
$0.15% +1C
+0.25% +1C
+0.25% +1C
+0.25% +1C
+#0.3% +1C
+1.5% +1C
+1.5% + 1C
+1.5% + 1C

VOLTAGE SOURCE ACCURACY

SETTING

<< <<<<<<

2 OF 3

MIN
0.995

MIN
189.87
189.87
1.8990
1.8990
18.990
18.990
189.86
189.86

el e Lo B e - B e B e
SNONNNNNNNN
Sl B B e e B B B

MIN
-0.050
+0.948
-0.948
+9.930
-9.930
+24.90
-24.90

READING
\.0co0O

READING
\QO. 05

190.02

L9 OD"‘

\.q oM

\R.A9K

\ £ .99
A 8.8

READING
\.A002.
19, oM
190.04
1. 9002
\%.99S5
VoD Ol
1. oo2|
.9719
A8 S¢

READING
* .0\9

L.o19
A8
\O.02(
c\'q 8b
2S.0_S
24.99g

MAX
1.005

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

/. INCOMING
7 OUTGOING



+50.00 V
-50.00 V
+100.00 V
=-100.00 V

3 OF 3

L ]

+49.85 SO.04R +50.15

-49.85
+99.75
-99.75

S0.008 -=50.15

V\OO.0Lg +100.25

100. 030 -100.25

v _ INCOMING
< OUTGOING




4614 SINCLAIR RD.

210-648-3131 FAX: 210-648-4091

Rothe Development, Inc.

SAN ANTONIO, TEXAS 78222-2099

METROLOGY SERVICES DIVISION
PRECISION MEASUREMENT EQUIPMENT LABORATORY
TRACEABLE TO NIST v e o

107 103 ~ 19349

CHARGE # CONTROL #

WORK ORDER # J3932

o ReceveD From Jouthwest Research Institute (30) e 107017596 vec Feithley |
C
U appREss 9420 Culebra, Bldg. é4/Division 30 pHoNe# SB4-S111 & 2702 voper 817
S San Antonio, TX 78284 1
g ? CONTACT (NAME) Wr. Jin Patterson Faxs 9223492 T |SERIAL # 0579628
: E
t\EA | PURGHASE ORDER # 02127 /5T288059/20-0760 - Electroaeter
.R | customen comvents /T BEFORE & AFTER DATA OUT OF SPEC ITEM Aggsg: L ea A
- ) T
REPAIR CALIBRATION DATE A Ce NG C‘:\h%'T%WLON RECEIVED IN SPECS.
OPERATIONAL CHECK i 12 % | | RECEVED INOPERATIVE
CALIBRATION DATE DUE 4 Cc Y 97 ' | | RECEIVED OUT OF SPECS.
CKT REF # Qry. MFG PART # DESCRIPTION COST ROTHE TECH. OUR PO. #
LA
REFPAIR LABOR HRS. SERVICE CODE
Ry
PARTS TOTAL
REPAIR LABOR
SHIPPING
TEAR DOWN CHARGE
CALIBRATION i
. TAX
TOTAL {00 |90 -

R#s 20 TS, 2SS

COMMENTS
(st
TE&? SPECS:@ RDI

a9 o

RDI 2002
SHIP VIA:

RECEIVED BY:




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

WORK ORDER

CERTIFICATE # 2 assET# B D OATE U O 6’5
ITEM DATA:

Manufacturer K'“ “\Lw\ Model b ’? . Vi

Description 6(1 C+ W Serial # O g ?'67 @ 'L &

Accessories 4 . / ) |

- ~ /1
ACTION REQUESTED _&5&_4_(1_{747&/& /{ S,Jl :

cusToomn AT [T VA~ .

Turned in by: Phone 60O 7 o

CHARGE # 7‘) -14{uvZ- SF£ I Date Required

INSTRUMENTUSEDON: [ (D D/NASA)[D/}AJCLEAH) O (@GLP) [J(SPPE) Oaso)
THER

COPY OF CALIBRATION GERTIFICATE Mes) (] (No)
NEW WORK [ves o If yes, an evaluation shall be made to verify capabilities.

By Date
Work involves proprietary/confidential information or equipment [](Yes) [](No)

CONDITION RECEIVED: (F) Out of tolerance, repaired to specifications
) 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

ZLE

ACTION TAKEN: (Calibration/Repair/Parts) . [

CAL ENVIRONMENT:

Temperature Humidity 46/ %RH
CALIB TED/ EPAIRED

By &'\ AM[_Z{X, Cal Procedure M

Date P47 % Accuracy

Cal Interval M_Qﬁ Reliability Code: &/

Next Cal due 19 qu N Cal Time Repair Time

Standards used (Asset#)

DATE COMPLETED i Q
DATE PICKED UP PICKED UP BY

SwRI Form QA-174-0




ROTHE DEVELOPMENT METROLOGY SERVICES

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER

CUSTOMER: Spynoesd ing earch DATE: 21 0cx98

WO NUMBER: LB352 TECH: MK

SERIAL: 0512028 INST NO: 14349

CUST 1ID:

CALIBRATION DATA TAKEN INCOMING -~
OUTGOING o

CONDITION OF EQUIPMENT IN TOLERANCE [V

OUT OF TOLERANCE

INPUT CURRENT VERIFICATION

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

19 mA 18.970 18 .98 | 19.030
2 mA 1.9 mA 1.8967 1. 8991 1.9033
200 uA 190 wA 189.70 18 9.99 190.30
20 uA 19 uA 18.970 19.00!  19.030
2 uA 1.9 uA 1.8967 1.6998 1.9033
200 nA 190 nA 189.51 1£29.95 190.49
20 nA 19 nA 18.951 18.98d 19.049
2 nA 1.9 nA 1.8947 1. 89174 1.9053
200 pA 190 pA 186.95 [90.20  193.05
20 pA 19 pA 18.689 (4. 100  19.311
2 pA 1.9 pA 1.8630 L8838 1.9370

1 OF 3




COULOMB ACCURACY

RANGE INPUT MIN READING MAX

2nC 1V / 1000pF 0.9949 , Qqq?a 1.0051

DC VOLTAGE ACCURACY

RANGE INPUT MIN READING MAX

200 mV +190 mV 189.87 190.072  190.13
-190 mV 189.87 19$5.99 190.13

2V +1.9 V 1.8990 |, 9001 1.9010
-1.9V 1.8990 .9001 1.9010

20 V +19 V 18.990 | B8.aq8 19.010
-19 Vv 18.990 1®5.4999 19.010

200 V +190 V 189.86 189.98 190.14
-190 V 189.86 | 89.99 190.14

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE READING

2 KQ (19) L& 00O +0.2% +4C P /= .400

20 KQ 1%.000 +0.15% +1¢ P / ¥ 18 o0

200 KQ 140. 00 +0.25% +1C P / & 190.0\

2 MQ 1.9000 +0.25% +1C P / ¥ L 8A98

20 MQ 18. 941 +0.25% +1¢ P / ¥ 1. 0o\

200 MQ (1) 100 24 +0.3% +1C P/ ¥ 100.2.0

2 GQ 1.00B5 +1.5% +1C P/ ¥ 1.0088

20 GQ 9.41s +1.5% + 1C P/ F &.915

200 GQ 98.8 0 +1.5% + 1C P/ ¥ Qa8 5O

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING MIN READING MAX

00.00V -0.050 ' 012 +0.050

+01.00 V +0.948 1. O\ +1.052

-01.00 V -0.948 . 985 -1.052

+10.00 V +9.930 10.0271 +10.07

-10.00 V -9.930 q .qq4 -10.07

+25.00 V +24.90 25.00 _ +25.10

-25.00 V -24.90 25.0\ -25.10

2 OF 3 « INCOMING

v~ OUTGOING




+50.00 .V
-50.00 V
+100.00 V

-100.00 V -

3 OF 3

+49.85
-49.85
+99.75
-99.75

56.0L +50.15
5~.0% -50.15
j100. 1O +100.25
VO0.0N -100.25
« INCOMING
v OUTGOING

———
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-ISSUED TO Snuthuesthesearch Institute

;comor, NO: xos 5 19349
'TECHNICIAN: 9. °.
| SPECIFICATIONS: 16
PROCEDURE: MG = . _ i
WORK ORDER; 68352 - - RELA’ IVEHUMIDITY BY
~CUSTOMER P.O.: 02127/9T336965/20-1402571 S
'RECEIVED CONDITION:  IN. TOLERANCE ' _ 10/26/1998
jRETURNED CONDITION IN TOLERANGE e

Al Calibrations pe:fonned 7a't RotheDev pmen
-'1994, 1SO/IEC-GUIDE 25, and IS0 10012-1; and’ t
-unoertamty of the measurement(s) does bt exoeed

2 BT

|
) \

N N

N

' CAL DATE: 10/27/19%8

6220 Cylebra, Bldg. 64/Dlvismn30
- " DUE DATE: 10/27/19%

8 Motonio, TH 78284

T e W TR

ol B T

74 °F g

e BT

BT T

vision meet the mquuements of ANSI/NCSL 2540-1-
te of Standards and, _Technology. The collective

e T

. DUE DATE
12/25/1998

121251998 -

LTINS

U 0B/04/1999 -
oz

R 1Y 7 U B
L 0L/B/9

e B T o Tl B L

i B L

EV-

pr

- DATE: 10/27/15%8.

e



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

WORK ORDER
WORK ORDER # %ﬁg / ASSET # m@m paTe _{ /{Nﬁ i
ITEM DATA: - _‘
Manufacturer M@ | V\{N ™ Model (N r]

Description 9 Qe Q\OMYM{Q{’DV Serial # _Qﬂﬁ@jg
Accessories l 12y el o
ACTION REQUESTED (]

AN
CUSTODIAN _{h4: 20, Thl i

Turned in by: Phone _{109%

cHARGE # _J0-OH  Date Required

INSTRUMENT USED ON:  [] (DOD/NASA) [/I(NUCLEAR) [](GLP) [J(SPPE) [1(1SO)
[JoTHER

COPY OF CALIBRATION CERTIFICATE l7_-|(Yes) ] (No)
NEW WORK [lyves LINo If yes, an evaluation shall be made to verify capabilities.

gy Ml  Dawe __[H19]

Work involves proprietary/confidential information or equipment [](Yes) [4(No)

Out of tolerance

In tolerance

Damaged (Contact customer)

Contact Date

Received into system, jptroduced or reactivated
ACTION TAKEN: (Calibration/Repair/Parts) JM_LQ_ISN-_S?* 25450

CONDITION RECEIVED:

HTH

CAL ENVIRONMENT:
Temperature (}9 °F Humidity , ﬁ %RH
CALIBRATEDJREPAIR
\. m% ) Cal Procedur
Date 44 Accuracy E QQXS
Cal Interval ’“W& Reliability Code
Next Cal Due w % 06 . Cal Time Repair Time

Standards used (Asset #) MW

DATE COMPLETED 9’1 UM 0

DATE PICKED UP ____/2 /% /63 PICKED UP BY M

SwRi Form QA-174-0
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CERT. NUMBER:
19349:946195159

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

A
-

: (30) MODEL: 617 CAL DATE: 12/26/1999
6220 Culebra " NOMEN: Electrometer DUE DATE:12/26/2000
San Antonio, TX 78284 S/N: 0579628

CUST. ID: .

CONTROL NO: 103 - 19349 o
TECHNICIAN: 4 " CALIBRATION PERFORMED AT: RDMSD

SPECIFICATIONS: MFG : CALIBRATION INTERVAL: 12Mo.
PROCEDURE: MFG ' TEMPERATURE: 72.0 °F
WORK ORDER: 75611 .. RELATIVE HUMIDITY: 33 %
CUSTOMER P.O.: 02127/ST359500/20.00760. :

RECEIVED CONDITION: IN TOLERANCE DATE RECEIVED: 11/22/1999

RETURNED CONDITION: IN TOLERANCE
COMMENTS
E A'I'I‘ACHMENTS _ 7
| Al Calibratlons performed at Rothe Development, Inc. Metrologi Servm Division meet the requirements of ANSI/NCSL Z540-1-
19%4, 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

‘'MODEL

SERIAL NO. DUE DATE
- 20 SRR 5700A/EP . 4605002 3/23/2000
258 - FLUKE L 57258 - © 6585002 . 3/23/2000
75~ JRL NMN - =0 775 = - 11/15/2000
235 GUILDLINE - - -,6500_5»;-; .~ 59660 - - - - - 10/26/2000
186 e 17241583008 . - 8/17/2000

1689 .

| 12/27/1999
Servwestsim.




SOUTHWEST RESEARCH INSTITUTE

Calibration Laboratory
WORK ORDER
Processed by RCRUZ at 3:51:37PM on 1/19/01
LTS LLRTE ORI LIN Work Order 444042121 Arrived 1/19/01
Asset No. 003400 Manufacturer KEITHLEY Model 617
Instrument Type/Class ELECTROMETER Serial No. 0579628
Accessory No. Calibration Procedure VENDOR Location B57
Div/Client DIV20 Custodian DARRELL DUNN Mail Stop B57 Tel. 6090
Charge/Project No. 20.00751.006 Delivered By / Telephone
IN4REP Special Instructions E( fo'pair + gg_&érc.{.'or\ . FG'X a/éﬂ l\'/oc Cé'ls
WORK NOTES
Date Hours Remarks/Notes
[-23-0/ $or Lothe  JOC Loy A I E 1 o
_b,(/ V7 2] r_ dtprmera

REPAIR PARTS
Date Hours Part Name Part Number Failure Description Cost ‘

WORK SUMMARY
Failure Description
Repair Action X
Calibratjon Procedure "ﬂﬁ Temp ﬁ F Hum:‘ﬁ %
Tech v o, J Totals Cal Hours Repair Hours Parts Cost

Standards Used UM@{

Date Picked Up Q% ZE‘ 4! Picked Up By@

M:ATRAVELER10.RPTRev 10 Oct 2000 3of3
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. CERT.NUMBER: .
'19349: 982858976

ROTHE DEVELOPMENT INC.
METROLOGY SERVICES DIVISION

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

CERTIFICATE OF CALIBRATION

ISSUED TO:

TECHNICIAN:

PROCEDURE:

COMMENTS:

section.

TR#

20
258
75
235
186

serroven sy LI R u)gﬂ

RDMSD 1001
08/97

CONTROL NO.:

WORK ORDER:

CUSTOMER P.O.:
RECEIVED CONDITION:
RETURNED CONDITION: IN TOLERANCE

Southwest Research Institute MFG:

(30)

6220 Culebra

San Antonio, TX 78284

7

SPECIFICATIONS: MFG

MIFG

ATTACHMENTS:

MFG

FLUKE
FLUKE

JRL
GUILDLINE
GEN RAD

103 - 19349

002009950
01571R/ST374817/20.00860
IN TOLERANCE

MODEL

5700A/EP
5725A
NMN
65007
1689

- Keithley

617 : E CALDATE: 2/22/2001
PROG ELECTROMETER DUEDATE: 2/22/2002
0579628

CALIBRATION PERFORMED AT:  RDMSD
CALIBRATION INTERVAL: 12Mo.
TEMPERATURE: 13.0 °f
RELATIVEHUMIDITY: 33 ¢ .

DATE RECEIVED: 1/25/2001

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

SERIAL NO. DUE DATE
4605002 3/22/2001
6585002 3/22/2001
75 172272002
59660 11/1/72001
7241583008 8/31/2001

D cMs - EQC/O\DATE:

2/22/2001

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




SOUTHWEST RESEARCH INSTITUTE

CALIBRATION LABORATORY
MEMORANDUM
February 28, 2001
To: DARRELL DUNN DIV20 B57
From:  Walt Hill, Supervisor N
Institute Calibration Laboratory

Subject: Calibration by an approved supplier

Manufacturer/Model: KEITHLEY 617

Description: ELECTROMETER
Serial Number: 0579628

Asset Number: 003400

Work Order Number: 444042121

Date Calibrated: February 22, 2001

Remarks: ROTHE CERTIFICATE NO.: 19349:982585976.

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) ‘

mAasl1spt Rev 8 Jamary 01



T SOUTHWEST RESEARCH INSTITUTE B

Calibration Laboratory

o ome RUSH

Received by RCRUZ,3/6/02 3:12:07PM
0 NUHHL UTFY MRV 100 ORI OO0 1 1 Arrived 3/6/02 Work Order 4 4 4 0 4 7 5 4 5

Asset No. 003400 Manufacturer KEITHLEY Model 617

Equipment Type ELECTROMETER Serial No. 0579628 Accessory No.
Interval 12 M Calibration Procedure MFG Location BS57
Div/Cliemt DIV20 Custodian DARRELL DUNN Mail Stop BS7 Tel 6090

QUEUE Special Instructions

Notify before adjustments or repairs. ( "{Provide data with certificate (‘/S Certificate Typ.

Charge/Project No. 00751.006 1.20 Requester. / Telephone
This information is correct for the work requested. M

WORK NOTES
Date Hours  Remarks/Notes
pdobfer ____ SemmBadec sT¥ 391171
Date Hours Part Name Part Number Failure Description Cost
WORK SUMMARY
Failure Description ~ /{
Repair Action
Tech lfﬂ( Cal Hrs. Repair Hrs Parts Cosl Temp 75 F Hum. 2%

Standards Used %’It/

an | P

Date Picked Up __.3/ g(/m.. Picked Up Byw

\\ MA\TRAVELER10.RPTRev 19 Oct 2001
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| com—
 CE— 19349:1015766E22
—=
= = ROTHE DEVELOPMENT, INC.
= METROLOGY SERVICES DIVISION
4614 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 PH:210-648-3131
ISSUEDTO: Scuthweszt Fesearch Insztizute MFG: Keithley
130) MODEL: 617 CALDATE: 23/.C0/2002
5220 Culsbrs NOMEN: PROG ZIECTRCHMETZER DUEDATE: 2/17/2002
San Anteonic, TH 7828s S/N: n5879522
CUST. ID:
CONTROLNO.: 102 - 1824°¢
TECHNICIAN: 1 CALIBRATION PERFORMED AT:  RDMSD
SPECIFICATIONS: TG CALIBRATION INTERVAL: 122
PROCEDURE: NMEZ TEMPERATURE: 72,2 o
WORK ORDER: 22212442 RELATIVEHUMIDITY: 2%
CUSTOMERPO.: Cl87IR/ST291171/2C782.50
RECEIVED CONDITION: IN TCLERENCE DATE RECEIVED: 2/1°2:,220C

4

RETURNED CONDITION: IN TOLERAN!

[

COMMENTS:

o - PRI AN MR A AYPTTT
CAZZBRATION DARTR 2 SHEETS

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 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% (TUR24:1) of the instrument specification(s) unless noted in the COMMENTS
section.

TR# MFG MODEL SERIAL NO. DUE DATE
20 TLUYE S70CR/ED 1605222 3r2702000
IEE TLUFE ST2ER 6EQEZC0C 20272202
TE JEZ NN 75 LS90I002
231 ar 344C2A 3136A4EIEC 2027002
235 GUILILINE ZEQ2R 8ogg? SSERE Y Solpiy
les ZEN RERD lese 7241883732 asrlsreel
-

S

APPROVED BY:W"?——‘ B/CMS D QCO  DATE:

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

03/01 10F1
o




DC VOLTAGE ACCURACY

1

.

RANGE INPUT MIN READING MAX

200 mV +190 mV 189.87 \90.07 190.13
-190 mv 189.87 \90.07  190.13

2V +1.9 V 1.8990 1.9003 1.9010
-1.9V 1.8990 .200Y4  1.9010

20 V +19 V 18.990 \R.99¢( 19.010
-19 V 18.990 IR.N(, 19.010

200 V +190 V 189.86 \RS.9< 190.14
-190 V 189.86 L\ 190.14

RESISTANCE ACCURACY

RANGE ACUTAL INPUT TOLERANCE READING

2 K (19) _\.BR9_9 k +0.2% +4C P/ ¥ \. 2004

20 KQ 12.999 (¢ +0.15% +1C P / & \2.000

200 KQ 10.00 K« +0.25% +1C P / @ \Q0.0t

2 MQ L0000 ™ +0.25% +1C P / ¥ \.RA9(,

20 MQ \R. 91 m +0.25% +1C P/ = 1,000

200 MQ (1) \oo,00 M +0.3% +1C P/ & \co.0%

2 GQ WY +1.5% +1C P/ & \.O0R\

20 GQ QX NTIRG +1.5¢ + 1C P/ ? 2,972

200 GQ 18.72. & +1.5% + 1C P / & AL .41

OUTPUT VOLTAGE SOURCE ACCURACY

OUTPUT SETTING MIN READING MAX

00.00V -0.050 O\ +0.050

+01.00 V 0.948 1O R 1.052

-01.00 V 0.948 ARy 1.052

+10.00 V 9.930 \C.,o3\  10.07

-10.00 V 9.930 .99  10.07

+25.00 V 24.90 2SS, 25.10

-25.00 V 24.90 25.01 25.10

+50.00 V 49.85 . 50.15

-50.00 V 49.85 0.0~ 50.15

+100.00 V 99.75 \eeo,\  100.25

-100.00 V 99.75 VOO .09 100.25

INST NO: 1924 2 OF 2 INCOMING

DOC. DATE: 2/22/2001 v OUTGOING



SOUTHWEST RESEARCH INSTITUTE
CALIBRATION LABORATORY
MEMORANDUM

March 11, 2002

To: DARRELL DUNN DIV20 B57

From: Walt Hill, Supervisor W
Institute Calibration Laboratory

Subject: Status of Calibration Supplier

Manufacturer/Model: KEITHLEY 617
Description: ELECTROMETER
Serial Number: 0579628
Asset Number: 003400
Work Order Number: 444047545

Date Calibrated: March 10, 2002
Supplier: ROTHE DEVELOPMENT, INC., SAN ANTONIO, TX

Remarks: ROTHE CERT # 19349:1015766533

() Supplier is on the Approved Suppliers List (ASL) and is accredited.

(u)’Su(pplier 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) 3 ]

m:\nonasl2.rpt Rev 7 Dec 01



