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- Quality Assurance Manager 



S O U T H W E S T  R E S E A R C H  I N S T I T U T E  

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 

Issued to: DIV20 B57 NARASI SRIDHAR 

Manufacturer: KEITHLEY Model: 614 

Nomenclature: ELECTROMETER 

Serial Number: 0555368 

Remarks 

SwRI No: NONE 

Accuracy: MFGR 

Device No: 2792 

Cal interval 6 Mo. 

Procedure: MFGR 

ENVIRONMENT 
Temperature: 74 Humidity: 30 Location: ROTHE DEVELOPMENT, INC. 

CONCLUSION 
Tolerance/Remarks: Received into the system, introduced or reactivated 

Calibrated by Rothe Development, Inc. 
Rothe Certificate #32641 

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

Calibration Date: 11/11/93 

Cal interval : 6 Months 

Record Number: 00012631 Next Calibration Due: 05/11/94 
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4614 SlNCLAlR RD. SAN ANTONIO, TEXAS 78222-2099 
I 

2 10-648-3 13 1 FAX: 2 10-648-409 1 

CKT REF # 

METROLOGY SERVICES DIVISION 

PRECISION MEASUREMENT EQUIPMENT LABORATORY 

TRACEABLE TO NlST 

WORKORDERX 10630 

ADDRESS 6220 Culebrar Blds. M/lJivisiccn S 11281-5111 * 2702 
San htanio, TX 7BB4 

CONTACT (NAME) &, Jim htteriion ERlAL # 

PURCHASE ORDER # 83M)2fS"#22#%/2704#1 TYPE Electrmtcr 

CUSTOMER COMMENTS NIT wm b #%R mTfi M Im 

CALIBRATION DATE OPERATIONAL CHECK RECEIVED INOPERATIVE 

RECEIVED OUT OF SPECS. 

QTY. MFG PART # DESCRIPTION 

L 

OUR P.O. # ROTHE TECH. 

$"3 s 
REPAIR LABOR HRS. SERVICE CODE 

I I I PAllTSTOTAL 
I I I 

I I I REPAIRLABOR 

I I I SHIPPING 

I TEAR DOWN CHARGE I I 

I TAX I I 

rR #'s Lo , 
:OMMENTS 

SHiP VIA: DATE: 



r, ' I  

R 

- - Rothe Development lnc. -@ I= 
Metrology Services Division 

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

Certificate of Calibration 
ff 32441 CAL DATE: 11/11/93 

DUE DATE: 05/11/94 
ISSUED TO: Southwst Research Institute ( 5 )  MFG Kei t hl ey 

6220 Culebra, Bids. #/Division 5 
San Antonio, TX 78284 MODEL 614 
484-5111 * 2702 

SERIAL # 05553# 

TYPE Electrometer 
mTRQL: 114 - 17876 

SPECIFICATIOMS: tF6 
m e :  MFG RECEIVED IN-SPECS 
i$DRI(oRDER#: 40630 OUT-OF-SPECS 0 
C l G T M R  90 %: OM2/ST#Z~/205704041 

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: 
Temperature 7 4 6  

Ref # node1 # Rfw Serial t Descri~t ion Cal Date Int Cal 5ue 
T R 2 0  57oocl FLUKE 46o5002 CCYIBRATOR 08/27/93 3 11/27/93 
TR 13 886ocs FLUKE 3335024 5rJfM 07/27/93 b 61/27/94 

TR 235 bsoocl CiUILDLIE 59660 TER-TUI 07/01/93 12 07/01/94 

, Relative Humidity 3 O X  
Test Report hrber and &a1 ibration Standards Used 

TR 75 m 1w, 75 RESISTCYJCE B O X  05/3/93 12 05/28/94 

INSPECTED BY 
COMMENTS: 

RDI 1001 
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S O U T H W E S T  R E S E A R C H  I N S T I T U T E  

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 

Device No: 2792 Issued to: DIV20 B57 NARASI SRIDHAR 

Manufacturer: KEITHLEY Model: 614 

Nomenclature: ELECTROMETER 

Serial Number: 0555368 SwRI No: NONE Cal interval 6 Mo. 

Remarks 

Accuracy: MFGR Procedure: MFGR 

ENVIRONMENT 
Temperature: 72 Humidity: 37 Location: ROTHE DEVELOPMENT, INC. 

CONCLUSION 
Tolerance/Remarks: Received in tolerance, minor adjustments/repairs made 

Calibrated by Rothe Development. 
Certificate #34871 

Calibration was in accord with requirements of MIL-STD-45662A. Measurements 
are traceable to the National Institute of Standards and Technology. 
Inspection and test data are on file and k,+&djAkrBWy ava inspection. 

Record Number: 00014076 



46 14 SlNCLAlR RD. SAN ANTONIO, TEXAS 78222-2099 

2 10-648-3 13 1 FAX: 2 10-648-409 I CHARGE# 107 CONTROL P 111 - 17876 
1 .r 

WORK ORDER P P 

ADDRESS bZ0 Culebra, Blbs, #/Division 5 PHONEX 6844lll * 2702 
Sari hntonio, T# 78334 

PURCHASE ORDER # (23602/ST@3b33? 4 6 Q 07 

CUSTOMER COMMENTS Nn =ORE IiFTER Iws'TR QuT OF =' Im 

CALIBRATION DATE OPERATIONAL CHECK RECEIVED INOPERATIVE 

CKT REF # 

PETROLOGY SERVICES DIVISION 

PRECISION MEASUREMENT EQUIPMENT LABORATORY 

TRACEABLE TO NlST 
#I 

Y 

rR #'s -2-0 , 

QTY. MFG PART i# DESCRIPTION I 5 

t 

m REPAIR LABOR HRS. SERVICE CODE 

I 

PARTS TOTAL 

REPAIR LABOR 

SHIPPING 

TEAR DOWN CHARGE 

CALIBRATION 

TAX 

-- 

'g) 
1' 

2OMMENTS 

7 2  O F  TEMP. 

3.H 

RECEIVED BY: 



d . Rothe Development lnc. 
Metrology Services Division 

461 4 SlNCLAlR RD., SAN ANTONIO, TEXAS 78222 2 10-648-3 13 1 FAX 2 10-648-409 1 

Certificate of Calibration 
# 34871 CAL DATE: 05/19/94 

DUE DATE: 11/19/94 
ISSUED TO: Southwest Research Institute (5) MFG Keith 1 er 

6220 Culebra, Btds. @/Division 5 
San CIntonio, TX 78284 MODEL 614 
W-Sl11 * 2702 

SERIAL # 0555368 

TYPE Electrometer 
CObmZQt: 114 - 17876 

SPECIF IMTIW: WG 
plKKEmE: WG RECEIVED IN-SPECS 
WRKilWzrnQ: 43380 OUT-OF-SPECS c] 
WTOHER W #: 03rK)2/ST# / 

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: 
Temperature 7 2 6  

Ref I) node1 I Hfsr Serial # hscr i Pt ion Gal Date Int Cal Due 

, Relative Humidity 37X 
Test Report Number and Calibration Standards Used 

T R 2 0  57m FLUKE 46@002 CcvlBRlSToR 02/25/94 3 05/25/94 
TRE m a 75 RESISTMCE BOX 05/03/?4 12 05/03/95 
TRm m GUILtnINE 59660 TERAMETEf? 07/01/93 12 07/01/94 

- Test Rewrt hrbers -- 
Dcv RmE m r  rrrro 

I clcv FLUKE #?TIC DP30 

INSPECTED BY (7 
COMMENTS: 

OHn #IS'  TEST4 25083 
TMP NIST TEST# 251316 
Hz WWVB Transaissien 



R 0 T HE DE VEL0 P M E N  T PI E T R. 0 L 0 6 Y S E R V I C E S 

CALIBRATiOr51 DATA : KEITHLEF 614 

CAL DATA TAKEN 

CONDITION 

D C V 0 LT MET E E A C C I.! E A C '5' 

DC CIJRRENT ACCURACY 

I NFUT CURRENT VERI F I CAT i ON 

RANGE I N F UT 
20 PA NONE 

I T:ICOM I NG 
OUTGOING / 

IN TOLERANCE I /  

O!!T OF TOLERAPICE 



C H A H G E A C CU R AC 'i 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA : KEITHLEY €1 14 

CAL DkTA TAKEN 

COND IT I O N  

DE VOLT METER AC C l IR  A CY 

DC CLlRRENT ACCURACS 

I N F UT c u R R E NT v E R I F I c AT I n N 

IN TOLERANCE / 
OUT OF TOLERANCE 



. 
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SOUTHWEST RESEARCH INSTITUTE 

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 
12 / 091 94 

Issued to: NARASI SRIDHAR DIV2O ,B57 
Manufacturer: KEITH 
Nomenclature: ELECTROMETER 
Serial Number: 0555368 

ENVIRONMENTAL CONDITIONS 

Temperature: 73.OF 

CALIBRATION INFORMATION 

Locat ion : ROTHE 
Procedure Number: MFG SPEC. 
Remarks : ROTHE CERT. X36963 

Asset Number: 002792 
Model Number: 614 

SwRI Capital Number: NONE 

Relative Humidity: 27 % 

Technician: 8216 
Accuracy: MFGR SPECS 
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 an8 test data are on file and available for inspection. 

STANDARDS USED FOR CERTIFICATION 

Certified by : 
/ -  

Certificate#: 15790 
Calibration Date: 11/30/94 
Interval: 6 months 
Next Calibration Due: 05/30/95 



Rothe Development lnc. 
Metrology Services Division 

46 14 SlNCLAlR RD., SAN ANTONIO, TEXAS 78222 2 10-648-3 13 I FAX 2 10-648-409 1 

Certificate of Calibration 
# 349a CAL DATE: 11/30/94 

DUE DATE: m/30/% 
Kei thley ISSUED TO: Southwest Research Institute (30) MFG 

6220 Culebra, 81dg. M/Divisim 30 
Sari htonicl, TX 78284 MODEL 414 
684-5111 * 2702 

SERIAL # 
CONTROL8 114 - 17876 
TEaiNICICw #: 4 TYPE Electmeter 
SPECIFICATIW: Wfi 
pR[)IcrrmRE: WG RECEIVED IN-SPECS 
WORDERtr 45897 OUT-OF-SPECS 0 
wsTo)-BR Po X: 03602/5T24##/ 

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the 
requirements of MIL-STD-4566 2A, 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: 
Temp e rat ure 73'F 

Ref # M e t  # Hfpr Serial 4 kcription Cal Date Int Cal he 
m20 sloocl FLUKE 4M)5002 CAtiBRIITm 11/25/94 3 02/25/95 
TR 75 w JRL 75 RESISTcIljcE BOX 03/03/94 12 #/#/% 
m235 65oocI GullDLINE 59460 fERew3HMETER 08/21/94 12 08/24/95 

, Relative Humidity 27% 
Test Report Number and dalibraticm Standards Used 

---- Test Report Nuabwv 
Dcv FLUKE C€RT# DH70 
ACV FLUE CEf?T* ir)30 
OHN HIST TEST# 23839 
TEW NIST TEST# 251316 
Hz #BIIvB Transmission 

INSPECTED BY 
COMMENTS: 

RDI 100 1 



CAL DATA TAKEN 

CDND IT I O N  

f) I: 

IN TOLERANCE d 
OUT OF TOtERANf-E 





RDI 1001 



4 ' -  

r R 0 THE DE VE L 0 P M E N T MET R 0 L 0 G Y SE R V I CE S 

CALIBRATION DATA : KEITHLEV 614 

CAL DATA TAKEN 

CDNO IT I ON 

DC VOLTMETER ACCURACY 

RAN F E INPUT 
.2 '4 0.0 MV 

190 MV 
-190 MV 

2 v t 1 . 9  '4 
- 1.9 'I4 

213 '4 +19 C' 
-19 v 

DE CURRENT ACCURACY 

RANGE INPUT 
200 UA +190 UA 
2l;ll;l + 190 NA 
2000 PA +1900 PA 

INPUT CURRENT VERIFICATION 

RANGE I N P UT 
20 PA NONE 

INCOMING / 
OUTGO I NG d- 

IN TOLERANCE I / -  

OUT OF TOLERANCE 

MI N READ I NG MAX 
-00.06 00103 tO0.06 



... 1 

RESISTANCE ACCURACY 

C H A H G E k C C U R AC V 

TOLERANCE READ I NG 
2 1 1  c \ 8 .98  
211  c 184-7 
210 c \O*OO 

t2w "c.otg 

RANGE INPUT MIN READ I N15 MAX 
2 PIC 1.0 VDC INTO 1000 PFD 0.9500 8b3 1.0500 



L 

SOUTHWEST RESEARCH INSTITUTE 

Issued to: DARRELL DUNN 
Manufacturer: KEITH 
Nomenclature: ELECTROMETER 
Serial Number: 0555368 
Notes: 

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 
06 /16 /95  

DIV2O , B57 Asset Number: 002792 
Model Number: 614 

SwRI/Div. I.D. #: NONE 

ENVIRONMENTAL CONDITIONS 

Temperature: 72.OF Relative Humidity: 36% 

CALIBRATION INFORMATION 

Procedure Number: MFG SPEC. 
Remarks : CAL BY ROTHE DEV. 

CERT # 39172 

Accuracy: MFGR SPECS 
Received IN Tolerance 

Calibration was in accordance with requirements of MIL-STD-45662Am 
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 

Certifi 

Certificate#: 17610 
tion Due: 12/15/95 



P 
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46 14 SlNCLAlR RD. SAN ANTONIO, TEXAS 78222-2099 

i 
2 10-648-3 13 1 FAX: 2 10-648-409 1 

CKT REF # 

METROLOGY SERVICES DIVISION 

PRECISION MEASUREMENT EQUIPMENT LABORATORY 

TRACEABLE TO NlST 

CHARGE# 107 CONTROL x 114 - 17876 

ADDRESS &220 hierbra, Bldg. Mfiivisim 30 PHONE# W-tilil 8 2702 
San Chtmio, T I  78284 

CONTACT (NAME) tlr. Jim Q a t t m  FAX# L 

PURCHASE ORDER # 0~2/ST2~168/20-5704-42 

#/T BEFORE t AFTER MTCI OUT OF: SFeC IfDl CUSTOMER COMMENTS 

RECEIVED IN SPECS. 

RECEIVED INOPERATIVE 

RECEIVED OUT OF SPECS. 

CALIBRATION DATE 's 7 s ' I 
OPERATIONAL CHECK 

QTY. MFG PART # 

WORKORDERX 48544 

i. 

REPAIR LABOR 

SHIPPING 

TEAR DOWN CHARGE 

97.50 CALIBRATION 

TAX 

COMMENTS 



. .  

SOUTHWEST RESEARCH INSTITUTE 

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 
0 2 / 2 8 / 9 6  

Issued to: DARRELL DUNN DIV20 , B57 
Manufacturer/Model: KEITH/614 
Nomenclature: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 
Notes: 

ENVIRONMENTAL CONDITIONS 

Temperature: 73.OF Relative Humidity: 36% 

CALIBRATION INFORMATION 

Procedure Number: MFG SPEC. 
Remarks : CAL BY ROTHE DEV., SAN ANTONIO, TX 

CERT# 42342 

Accuracy: MFGR SPECS 
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 

Certificate#: 20183 
i Calibra ion DatA 02/27/96 
jInterva [: 6 i n t h s  
&ext Ca ibrati Due: 08/27/96 

\\ 



Rothe Development lnc. 
I p 

Metrology Services Division - -- - 
4614 SlNCLAlR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091 

Certificate of Calibration 
DUE DATE: 

K2i-i t h  1 e:< MFG . .A rr IJi,C 

. . - _  . .- y 2 1 Dn 2.j 
MODEL :$:I4 

-a,> :-: 

E j &i-.Q&&@r 

SERIAL # 

TYPE 

RECEIVED IN-SPECS fl 
OUT-OF-SPECS 0 

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 f’ Calibration 5. 7 or Secondary Calibration performed by other Metrological facilities. Ambient conditions: 
Temperature Is 

T-.’ Z.sfp - -__ Int  r.2; zag g :,. . . .- . 
12/$4/:35 .> r& ?>-= d i:>i 

i :.-: : I !* ; ,: ‘ I .̂ . 
-.- 

--, . .. - : : i --:i.. i ~7;. -i-J 

! i’ . + .-. 
i i  
. .. -- 

;,. 

i -7 07 $it :Qc . .  iL .,&a:,.& 
“,L>L. i4t.j[a Ti-: -i? 

. -  . . .  . - :ii i . .  

INSPECTED BY 0- A m  4% 
COMMENTS: 

RDI 1001 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

CUSTOMER: s ~ t )  e DATE : 2b ccs 96 
WO NUMBER: SZL\’5 TECH: k S 3  
SERIAL: 8 SSS3b b INST NO: \7&7b 
CUST ID: 

CALIBRATION DATA TAKEN 

CONDITION OF EQUIPMENT 

INPUT CURRENT VERIFICATION 

RANGE 
20 PA 

INPUT 
NONE 

DC VOLTMETER ACCURACY 

RANGE 
02 v 

2 v  

20 v 

INPUT 
0.0 mV 
+190 mV 
-190 mV 
+la9 v 
-1.9 v 
+19 v 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 uA +190 uA 
200 nA +190 nA 
2000 PA +1900 PA 

INCOMING A 
OUTGOING 

IN TOLERANCE i/ 

OUT OF TOLERANCE 

MIN READING MAX 
-00.06 ’ 00.03 +00 .06  

MIN READING MAX 
- 0  00002 00000 +. 00002 

MIN READING MAX 
+189.3 \qO,O +190.7 

+1871 wo t +1929 
+189 . 0 I ss,q +191.0 

1 OF 2 



RESISTANCE ACCURACY 

CHARGE ACCURACY 

RANGE 
2 nC 

TOLERANCE 
f11 c 
fll c 
+lo c 
f2 % 

INPUT 
1.0 VDC INTO 1000 pF 

2 OF 2 

READING 
\8.97 

MIN READING MAX 
0.9500 .?$3bq 1.0500 

J INCOMING 
OUTGOING 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

CUSTOMER : 5 - c  DATE : 27 FE&Or(& 
WO NUMBER: S 3 U  3 TECH: Pss 
SERIAL: c = , S S S S L K  INST NO: \ 7 g 7 ( o  
CUST ID: 

CALIBRATION DATA TAKEN INCOMING 

CONDITION OF EQUIPMENT 

INPUT CURRENT VERIFICATION 

RANGE 
20 PA 

INPUT 
NONE 

DC VOLTMETER ACCURACY 

RANGE 
02 v 

2 v  

20 v 

INPUT 
0.0 mV 
+190 mV 
-190 mv 
+lo9 v 
-1.9 v 
+19 v 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 uA +190 uA 
200 nA +190 nA 
2000 PA +1900 pA 

OUTGOING 2 

IN TOLERANCE v/ 
~~ 

OUT OF TOLERANCE 

MIN READING MAX 
-00.06 00.02.. +00.06 

MIN READING MAX 
-.00002 * o o m  +. 00002 
+.18983 t9OOt +. 19017 
-.18983 \qooT> -. 19017 
-1.8984 !e 8-98 -1.9016 
+18 984 \?  *aoO +19 016 
-18.984 1 g a 9 C 1 g  -19 . 016 

+1.8984 \.9ooC=, +1.9016 

MIN READING MAX 
+189 . 3 \qO.O +190.7 
+189 . 0 \ sq.9 +191. 0 
+1871 \ qoo +1929 

1 OF 2 



RESISTANCE ACCURACY 

RANGE ACTUAL INPUT TOLERANCE 

CHARGE ACCURACY 

RANGE 
2 nC 

INPUT 
1.0 VDC INTO 1000 pF 

2 OF 2 

READING 

MIN READING MAX 
0.9500 .987(p 1.0500 

INCOMING 
OUTGOING 



t SOUTHWEST RESEARCH INSTITUTE 

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 
02/28/96 

Issued to: DARRELL DUNN DIV20 , B57 
Manufacturer/Model: . KEITH/614 
Nomenclature: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 
Notes: 

ENVIRONMENTAL CONDITIONS 

Temperature: 73.OF Relative Humidity: 36% 

CALIBRATION INFORMATION 

Procedure Number: MFG SPEC. 
Remarks : CAL BY ROTHE DEV., SAN ANTONIO, TX 

CERT# 42342 

Accuracy: MFGR SPECS 
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 

Certified by : 

Certificate#: 20183 
Calibration Datei 02 /27/96 

Next Calibration Due: 08/27/96 
‘Interval: 6 +nths 

I / 



1~~ Rothe Development Inca 
-=  = =  Metrology Services Division -- - 
4614 SlNCLAlR RD., SAN ANTONIO, TEXAS 78222 210-648-3131 FAX 210-648-4091 

Certificate of Calibration 

INSPECTED BY Am ehhh %&- 
COMMENTS: 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

CUSTOMER: sw e DATE : 2L &d 4 6  
WO NUMBER: S 2 k i S  TECH: bzzs 
SERIAL: O S S S % ( O ~  INST NO: \ 7 8 7 b  
CUST ID:’ 

CALIBRATION DATA TAKEN INCOMING / 
OUTGOING 

CONDITION OF EQUIPMENT 

INPUT CURRENT VERIFICATION 

RANGE 
20 pA 

INPUT 
NONE 

DC VOLTMETER ACCURACY 

RANGE 
02 v 

2 v  

2 0  v 

INPUT 
0.0 mV 
+190 mV 
-190 mV 
+ l o 9  v 
-1.9 v 
+19 v 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 UA +190 UA 
200 nA +190 nA 
2000 PA +1900 PA 

/ IN TOLERANCE 
OUT OF TOLERANCE 

MIN READING MAX 
-00.06 + 0 0 . 0 3  +00 .06  

MIN READING MAX 
-.00002 . O O O O ~  +.00002 
+.18983 . \ 8 ” r 9 7  +. 19017 
-018983 b gTq b -. 19017 
+1.8984 1 .  B T q  7 +1.9016 
-1.8984 L,  8”r?b -1.9016 
+18.984 L g.?qIp +19 . 016 
-18.984 \ g .9 5 S -19 . 016 

MIN READING MAX 
+189.3 i90.0 +190.7 

+1871 r q o  t +1929 
+189 . 0 ss.q +191.0 

1 OF 2 



RESISTANCE ACCURACY 

CHARGE ACCURACY 

RANGE 
2 nC 

TOLERANCE 
f l l  c 
211 c 
210 c 
22 % 

READING 
\8,97 
1134.b 
9.99 

INPUT 
1.0 VDC INTO 1000 p F  

2 OF 2 

MIN READING MAX 
0.9500 . q g b q  1.0500 

J INCOMING 
OUTGOING 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

CUSTOMER: s u e  DATE : 27 F--E&4L 
WO NUMBER: S Z>\ L> TECH : bss 
SERIAL: O S S S 3 L R  INST NO: \ 7 g 7 l p  
CUST ID: 

CALIBRATION DATA TAKEN 

CONDITION OF EQUIPMENT 

I N P U T  CURRENT VERIFICATION 

RANGE 
20 PA 

DC VOLTMETER 

RANGE 
02 v 

2 v  

20  v 

INPUT 
NONE 

ACCURACY 

INPUT 
0.0 mV 
+190 mV 
-190 mV 
+lo9 v 
-1.9 v 
+19 V 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 uA +190 uA 
200 nA +190 nA 
2000 PA +1900 PA 

INCOMING 
OUTGOING 

IN TOLERANCE / 
OUT OF TOLERANCE 

MIN READING MAX 
-00.06 00 .0 )  + 0 0 - 0 6  

MIN READING MAX 
- 0  00002 , o o m  +. 00002 
+.18983 t q O O \  +. 19017 
-.18983 \ 9 O m  -. 19017 
-1.8984 Z q C i s  -1.9016 
+1.8984 1 . 9 0 0 0  +1.9016 

+18.984 \ ?  . o m 0  +19.016 
-18 . 984 1 SaTCrEI -19 016 

MIN READING MAX 
+189.3 \ qo*o  +190.7 

+1871 9 0 0  +1929 
+189.0 8%ci +191.0 

1 OF 2 



RESISTANCE ACCURACY 

CHARGE ACCURACY 

RANGE 
2 nC 

TOLERANCE 
f11 c 
f l l  c 
510 c 
52 % 

INPUT 
1.0 VDC INTO 1000 pF 

2 OF 2 

READING 
1 8 . W  
\ 89.7 
q.99 
io.00 

MIN READING MAX 
0.9500 .q87b 1.0500 

INCOMING 
OUTGOING 



1 METROLOGY SERVICES DIVISION 

” PRECISION MEASUREMENT EQUIPMENT LABORATORY 
- - RotLe  2 L e P o p w n / ,  . TRACEABLE TO NlST =- -= e= 46 14 SlNCLAlR RD. SAN ANTONIO, TEXAS 78222-2099 
I 

3 

“ t  CHARGE# 107 CONTROL # 114 - 1782$ 2 10-648-3 13 1 FAX: 2 10-648-409 1 

WORK ORDER # 5 ~ 1 3  
x . .  

CKT REF # 

‘R #‘s 2-C 

QTY. MFG PART # DESCRIPTION 

U 

ROTHE TECH. OUR P:O. # 

1 

1 
REPAIR LABOR HRS. I SERVICE CODE 

I 
PARTS TOTAL 

REPAIR LABOR 

SHIPPING 

TEAR DOWN CHARGE 

CALIBRATION 

TAX 

m,yl 

‘EMP. 71 OF 

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 
4 September 1996 

Issued to: DARRELL DUNN DIV20 B57 
Manufacturer/Model: KEITH 61 4 
Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 

LE nvi ro n m e n ta I Con d it i o ns 

Temperature: 73.0 Deg. F Humidity: 38% 

ICalibration Information c 
Calibration was in accordance with requirements of MIL-STD-45662A and ANSVNCSL 2540-1 -1 994. 
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: 30 Aug 96 Calibration Procedure: MFG 

Interval: 6 months Accuracy: MFGR SPECS 

Next Calibration Due: 1 Mar 97 Received: In Tolerance 

Remarks: CAL BY ROTHE DEVELOPMENT, SAN ANTONIO, TX. 
CERT. ##44749 

Certificate # 22373 

LAST PAGE OF REPORT 
Total Paaes Printed: 1 



- - I - -8 - Rothe Development lnc. - --- 
- Metrology Services Division 

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

Certificate of Calibration 

RDI 1001 

I 

i 

I 
I 



Southwest Research Institute 
6220 Culebra Road 

San Antonio, TX 78238 
Department of Quality Assurance 
Calibration Laboratory 

Certificate of Calibration 
14 March 1997 

Issued to: DARRELL DUNN DIV20 857 
Manufacturer/Model: KEITHLEY 61 4 
Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 

(Environmental Conditions L 
Temperature: 74.0 Deg. F Humidity: 34% 

I Calibration Information i 

Calibration was in accordance with requirements of MIL-STD-45662A and ANSVNCSL 2540-1 -1 994. 
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: 13 Mar 97 Calibration Procedure: MFG 

Interval: 6 months Accuracy: MFGR SPECS 

Next Calibration Due: 13 Sep 97 Received: In Tolerance 

Remarks: CALIBRATED BY ROTHE DEV., SAN ANTONIO, TX. 
CERT. M7239. 

Certificate # 24576 



a 

Southwest Research Institute 
6220 Culebra Road 

San Antonio, TX 78238 
Department of Quality Assurance 
Calibration Laboratory 

Certificate of Calibration 
17 October 1997 

Issued to: DARRELL DUNN DIV20 857 
Manufacturer/Model: KEITHLEY 61 4 
Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 

IEnvironmental Conditions C 

Temperature: 73.00 Deg. F Humidity: 34 % RH 

lCalibrationrifo m a t  i o n C 

Calibration was in accordance with requirements of MIL-STD-45662A and ANSVNCSL 2540-1 -1 994. 
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: 16 Oct 97 Calibration Procedure: MFG 

Interval: 12 months Uncertainty: MFG SPECS 

Next Calibration Due: 16 Oct 98 Received: In Tolerance 

Remarks: CALIBRATED BY ROTHE DEV., SAN ANTONIO, TX. 
ROTHE CERT M9976. CAL INT EXT TO 12 MOS. 

[Standards Used 

Asset MFR Model Description Serial No. Due Cal 

VENDOR 

LAST PAGE OF REPORT 
Total Pages Printed: 1 

Certificate # 27164 



Southwest Research Institute 
6220 Culebra Road 

San Antonio, TX 78238 

Department of Quality Assurance 
Calibration La bora tory 

(210) 522-5215 

Certificate of Calibration 
9 November 1998 

Issued to: DARRELLDUNN DIV20 B57 
ManufacturerModel: KEITHLEY 614 
Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSINCSL 
2540-1-1 994. Standards used in this calibration, described in the referenced calibration procedure with 
associated uncertainties or tolerances, are traceable to the National Institute of Standards and Technology 
(NIST). Supporting documentation relative to traceability is on file and is available for examination upon 
request. This certificate is not to be reproduced, except in full, without the written approval of the 
Southwest Research Institute Department of Quality Assurance Calibration Laboratory. 

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published 
specifications unless stated otherwise below. 

Ambient Conditions: Temperature 72 Degrees Fahrenheit Humidity 32 YO RH 

Calibration Date: 6 Nov 98 Calibration Procedure MFG 

Condition as Received: IN TOLERANCE 

Condition as Released: IN TOLERANCE 

Remarks: CALIBRATED BY ROTHE DEV., SAN ANTONIO, TX. 

Comments: ROTHE CERT. #55170. 

\ 

Mark Romerb / Clerk 

Certificate ## 31650 Page 1 of 1 



SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

December 27,1999 

To: DIV20 B57 

From: Jim 

Subject: Calibration by an approved supplier 

ManufacturerModel: KEITHLEY 614 
Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 
Calibration Due: December 26,2000 
Remarks: ROTHE CERTIFICATE NO.: 17876:946195038. 

Supplier: ROTHE DEVELOPMENT, INC., S A N  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 noti@ Mark Romero, extension 52 15, of any 
discrepancies with the item or calibration documentation. 

Attachment( s) I 

m:\asll.rpt Rev 17 Nov 99 



CERT. NUMBER: 
1'78763946195038 

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 

( 3 0 )  MODEL: 614 CAL DATE: 1 2 / 2 6 / 1 9 9 9  
6220 Culebra NOMEN: Electrometer DUE DATE: 12/26/2000 
San Antonio, TX 78284 SIN: 0555368 

CUST. ID: 

CONTROLNO.: 1 0 3  - 17876 
TECHNICIAN: 4 CALIBRATION PERFORMED AT: RmSD 
SPECIFICATIONS: MFG CALIBRATION INTERVAL: 12Mo. 
PROCEDURE: ME'G TEMPERATURE: 72.0 "F 
WORK ORDER: 75610 RELATIVE HUMIDITY 33 % 
CUSTOMER P.O.: 02127/ST359500/20. 00760, 
RECEIVED CONDITION: I N  TOLERANCE DATE RECEIVED: 11/22/1999 
RETURNED CONDITION: I N  TOLERANCE 

COMMENTS: 

ATTACHMENTS: 

All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL 2540-1- 
1994, ISO/IEC GUIDE 25, and IS0 10012-1, and are traceable to the National Institute of Standards and Technology. The collective 
uncertainty of the measurement(s) does not exceed 25% (TUIQ4:l) of the instrument specification(s) unless noted in the COMMENTS 
section. 

TR# MFG MODEL SERIAL NO. DUE DATE 

20 FLUfcE 
258 Ezm 
235 GUILIZINE 
186 GEN RAD 

57OOA/EP 
5725A 
65OOA 
1689 

4605002 
6585002 
59660 
7241583008 

3 / 2 3 / 2 0 0 0  
3/23/2000 
10/26/2000 
8/17/2000 

APPROVED BY: E M S  O Q C O  DATE: 

12/27 /1999 
RDMSD 1001 
08 / 97 

This certificate may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division. 
1 OF 1 



SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

April 9,2003 

To: DARRELLDUNN DIV20 B57 

From: Walt fill, Metrology Group Leader 
Institute Calibration Laboratory 

Subject: Status of Calibration Supplier ' 

ManufacturerModel: KEITHLEY 6 14 

Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 

Work Order Number: 444053037 
Date Calibrated: April 8, 2003 

Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3 13 1 
Remarks: Rothe Cert # 1786: 1049798301 

( J upplier is on the Approved Suppliers List (ASL). 

( ) Supplier is a on the Approved Suppliers List. 

IS0 17025 accredited. 

IS0 17025 accredited. 

( ) There is no known supplier to meet IS0 17025 accreditation at this time. 

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

Att xhment (s) 2f 

m:\nonasl2.rpt Rev 7 Dec 01 



CERT. NUMBER 
1?876: 104 9798351 

ROTHE DEVELOPMENT, INC. 
METROLOGY SERVICES DIVISION 

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

CERTIFICATE OF CALIBRATION 

CALIBRATION PERFORMED AT: 
CALIBRATION INTERVAL: 
TEMPERATURE: 
RELATIVE HUMIDITY: % 

12EIo. 
72.0 OF 

?r; 

All Calibrations performed at Rothe Development, Inc. Metrology Services Division meet the requirements of ANSI/NCSL Z540-1- 
1994, ISO/IEC GUIDE 25, and IS0 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. 

MFG MODEL SERIAL NO. DUE DATE 

APPROVED BY: 

4 ,! e ! 2 0 9 3 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

CUSTOMER : hL3 k x ,  

SERIAL : OSSS3b8 
CUST ID: Z-19) 

CALI BRAT I ON DATA TAKEN 

CONDITION OF EQUIPMENT 

INPUT CURRENT VERIFICATION 

RANGE 
20 PA 

INPUT 
NONE 

DC VOLTMETER ACCURACY 

RANGE 
.2 v 

2 v  

20 v 

INPUT 
0.0 mV 
+190 mV 
-190 mV 
+1.9 v 
-1.9 v 
+19 v 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 UA 190 UA 
200 nA 190 nA 
2000 pA 1900 PA 

DATE : 23 hr- 03 
TECH : P3’; 
INST NO: \ 7 e 7b 

INCOMING 
OUTGOING I/ 

IN TOLERANCE / 
OUT OF TOLERANCE 

MIN READING MAX 
-00.06 00.03 + O O .  06 

MIN READING MAX 
- .  00002 ,00000 + .  00002 
.18983 eL90C30 .19017 
.18983 , \q 000 .19017 
1.8984 \.4Obo 1.9016 
1.8984 \ S9”\9 1.9016 
18.984 (9 . O o  I 19.016 
18.984 \ q , O O b  19.016 

MIN READING MAX 
189.3 \90.0 190.7 

1871 \ q O O  1929 
189.0 \g9,9 191.0 

DOC. DATE: 2 / 2 2 / 2 0 0 1  
1 OF 2 



RESISTANCE ACCURACY 

RANGE ACTUAL INPUT 
2 0  KQ ( 1 9 )  1 % 0 0  IC 
2 0 0  KQ i90.0 IC 

CHARGE ACCURACY 

RANGE 
2 nC 

TOLERANCE 
&11 c 
&11 c 
&lo c 
&2 % 

INPUT 
1.0 VDC INTO 1000 pF 

INST NO: L7876 
DOC. DATE: 2 / 2 2 / 2 0 0 1  

2 OF 2 

READING 

MIN READING MAX 
0.9500 * ? q O C i  1.0500 

INCOMING 
L/" OUTGOING 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

CUSTOMER : c U 
WO NUMBER: ooLOk77b2 
SERIAL : OSSS.168 
CUST ID: z39 L 

CALIBRATION DATA TAKEN 

CONDITION OF EQUIPMENT 

DATE : Z b r  03 
TECH : P3 .\ 
INST NO: \ - l $ l d  

INCOMING / 
OUTGOING 

IN TOLERANCE 

INPUT CURRENT VERIFICATION 

RANGE 
20 PA 

INPUT 
NONE 

DC VOLTMETER ACCURACY 

RANGE 
. 2  v 

2 v  

20 v 

INPUT 
0.0 mV 
+190 mV 
-190 mV 
+1.9 v 
-1.9 v 
+19 v 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 uA 190 uA 
200 nA 190 nA 
2000 PA 1900 PA 

MIN READING MAX 
-00.06 OO,O3 +00.06 

MIN READING MAX 

.18983 . \ 899 S .19017 

.18983 , \ 9”r”tY .19017 
1.8984 1.899 1.9016 
1.8984 (.877>- 1.9016 
18.984 t8 .993  19.016 

- .  00002  ,000Q 1 + .  0 0 0 0 2  

18.984 \ K.93 k 19.016 

MIN READING MAX 
189.3 \ 89.4 190.7 
189.0 \ . R 9 . 9  191.0 
1871 i 8 4  $? 1929 

1 OF 2 
DOC. DATE: 2 / 2 2 / 2 0 0 1  



RESISTANCE ACCURACY 

RANGE ACTUAL INPUT 
2 0  KQ ( 1 9 )  I?,bo \c 
2 0 0  KQ n 0 . 0  \c 
20 MQ ( 1 0 )  lomg u*? 
20 GQ ( 1 0 )  9.48 G 

CHARGE ACCURACY 

RANGE 
2 nC 

TOLERANCE 
+11 c 
+11 c 
&lo c 
- +2 % 

INPUT 
1.0 VDC INTO 1000 pF 

INST NO: \7876, 
DOC. DATE: 2 / 2 2 / 2 0 0 1  

2 OF 2 

MIN READING MAX 
0.9500 . 9 S 7 3  1.0500 

/ INCOMING 
OUTGOING 



SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

September 19,2003 

To: DARRELLDUNN DIV20 B5 

From: Walt fill, Metrology Group Le 
Institute Calibration Laboratory 

Subject: Status of Calibration Supplier 

ManufacturerModel: KEITHLEY 6 14 

Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 

Work Order Number: 444055338 

Date Calibrated: September 17,2003 
Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX 
Remarks: Rothe Cert # 1786:1063795408 

' AUDIT 

is on the Approved Suppliers List (ASL). 

( ) Supplier is on the Approved Suppliers List. 

is IS0  17025 accredited. 

is IS0 17025 accredited. 
- 

( ) There is no known supplier to meet IS0 17025 accreditation at this time. 

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

648-3 13 1 

Attachment(s) 3 

m:\nonasl2.rpt Rev 7 Dec 01 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

CUSTOMER: SW a 
WO NUMBER: C30>DLZOb13 
SERIAL : 2 O s - ”  
CUST ID: z 7 - t  

CALIBRATION DATA TAKEN 

CONDITION OF EQUIPMENT 

INPUT CURRENT VERIFICATION 

RANGE 
20 pA 

INPUT 
NONE 

DC VOLTMETER ACCURACY 

RANGE 
.2 v 

2 v  

20 v 

INPUT 
0.0 mV 
+190 mV 
-190 mV 
+1.9 v 
-1.9 v 
+19 v 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 UA 190 UA 
200 nA 190 nA 
2000 PA 1900 PA 

DATE : 
TECH : 
INST NO: \-)’x7b 

INCOMING / 
OUTGOING J 

IN TOLERANCE ,/ 
OUT OF TOLERANCE 

MIN READING MAX 
-00.06 OO,o3 +00.06 

MIN READING MAX 
- . 0 0 0 0 2  * 0 O O ~ Q  + - 0 0 0 0 2  
.18983 , \ q m o  \ .19017 
.18983 \9ooo .I9017 
1.8984 \ . ? O D \  1.9016 
1.8984 1 .qOOO 1 9016 
18.984 \9(,00\ 19.016 
18.984 \? ,  000 19.016 

MIN READING MAX 
189.3 \90.0 190.7 

191.0 
1871 \ €359 1929 
189.0 i 9 0 . D  

DOC. DATE: 2/22/2001 
1 OF 2 



RESISTANCE ACCURACY 

RANGE ACTUAL INPUT TOLERANCE READING 
2 0  KQ ( 1 9 )  moo IC &11 c 18.99 
200 KQ 1 9 0 . 0  IC +11 c \ s7.g 
20 MQ ( 1 0 )  m . 0 0 9  +lo c lo. on 
20 GQ ( 1 0 )  01.98r, +2 % 9.9 '8 

CHARGE ACCURACY 

RANGE 
2 nC 

INPUT MIN READING MAX 
1.0 VDC INTO 1000 pF 0.9500 . @ 1 8 7 s  1.0500 

INST NO: r 3 8 7 h  2 OF 2 
DOC. DATE: 2 / 2 2 / 2 0 0 1  

,/ INCOMING 
7 OUTGOING 



4614 SINCLAIR RD., S A N  ANTONIO, TEX 

ISSUED TO: 

: BROE ELEC 

UST.ID: 2792 

TECHNICIAN: 4 
SPECIFICATIONS: G 

TEMPERATURE: 

RECEIVED CONDITION: IN T DATE RECEIVED: 9 
RETURNED CONDITION IM TQTS3RNm 

All Calibration 

?=c 
L L -  

APPROVED BY: 



SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

March 22,2004 

To: DARRELLDUNN DIV20 B57 

From: Walt Hill, Metrology Group Leader 
Institute Calibration Laboratory 

Subject: Status of Calibration Supplier 

ManufacturerModel: KEITHLEY 6 14 

Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 

Work Order Number: 444057986 
Date Calibrated: March 19, 2004 

Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3 13 1 
Remarks: Rothe Cert # 17876: 107970021 7 

on the Approved Suppliers List (ASL). 

( ) Supplier is a on the Approved Suppliers List. 

( ) Calibration is IS0 17025 accredited. 

is a IS0 17025 accredited. 

( ) There is no known supplier to meet IS0  17025 accreditation at this time. 

Please not@ 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 



CERT. NUMBER: 17876: 107970021 7 

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

CERTIFICATE OF CALIBRATION 
ISSUED TO: Southwest Research Institute (30) 

6220 Culebra 
San Antonio, TX 78284 

CONTROLNO: 103 - 17876 
TECHNICIAN: 4 

SPECIFICATIONS: MFG 
PROCEDURE: MFG 
WORK ORDER: 0020361 48 
CUSTOMER P.O.: 0 15 7 1 WST4 1 854 1 /1.20.0075 5.000 
RECEIVED CONDITION: IN TOLERANCE 
RETURNED CONDITION: IN TOLERANCE 

MFG: Keithley 
MODEL: 614 CAL DATE: 3/19/04 
NOMEN: PROG ELECTROMETER 
S/N: 0555368 
CUST. ID: 2792 

DUE DATE: 

CALIBRATION PERFORMED AT: RDMSD 
CALIBRATION INTERVAL: 0 
TEMPERATURE: 72.0°F 
RELATIVE HUMIDITY 35% 

DATE RECEIVED: 3/10/04 

COMMENTS: 

ATTACHMENTS: CALIBRATION DATA 2 SHEETS 

All calibrations performed at Rothe Developmenf Inc. Metrology Services Division meet the requirements of ANSI /NCSL 2540-1 -1994, ANSI / IS0 / IEC 17025, IS0 / IEC 
GUIDE 25, and IS0 100 12-1, and are traceable to the National Institute of Standards and Technology. The collective uncertainty of the measurement(s) does not exceed 25% 
(TUR 2 4:l) of the instrument specification(s) unless noted in the COMMENTS section. 

TR# MFG 
20 FLUKE 
258 FLUKE 
75 JRL 
235 GUILDLINE 

MODEL 
5700A/EP 
5725A 
NMN 
6500A 

SERIAL NO. 
4605002 
6585002 
75 
59660 

DUE DATE 
4/12/2004 
4/12/2004 
3/1/2005 
1 /22/2005 

APPROVEDBY %x5 -a R C M S  U Q C O  DATE: 311 9/04 
RDMSD 100 I 
1 1/03 1 OF 1 

This certificate I& not be reproduced, except in t i l l ,  without written approval of Rothe Development, hc.  Metrology Services Division 



1 

ROTHE DEVELOPMENT METROLOGY SERVICES 

CT STC 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

‘IER: SwhX DATE : \9 mal- 03 
TECH : 
INST NO: \?87(0 

WO NUMBER: OOZOLCp \q 8 
SERIAL : 0s %\743 g 
CUST ID: 2 7 9 )  

INCOMING ,/ 
OUTGOING l /  

CALIBRATION DATA TAKEN 

CONDITION OF EQUIPMENT 

INPUT CURRENT VERIFICATION 

RANGE 
20 PA 

INPUT 
NONE 

DC VOLTMETER ACCURACY 

RANGE 
.2 v 

2 v  

20 v 

INPUT 
0.0 mV 
+190 mV 
-190 mV 
+1.9 v 
-1.9 v 
+19 v 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 UA 190 UA 
200 nA 190 nA 
2000 PA 1900 PA 

IN TOLERANCE ,/ 
OUT OF TOLERANCE 

MIN READING MAX 
-00.06 00.03 +00-06 PA 

MIN READING MAX 

.18983 I \q 00 .I9017 
.19017 .18983 \9(7on 

1.8984 L 9 000 1.9016 
1.8984 \ ,9000 1.9016 
18.984 \q,oo;, 19.016 
18.984 C9,ooo 19.016 

- . 0 0 0 0 2  ~ 0 0 0 ~ 0  +.00002 v 

MIN READING MAX 
189.3 \90.0 190.7 UA 
189.0 W O . 0  191.0 nA 
1871 \ ~ R O  1929 PA 

1 OF 2 
DOC. DATE: 3/19/2004 



II 

I -  L 

RESISTANCE ACCURACY 

CHARGE ACCURACY 

RANGE 
2 nC 

TOLERANCE 
&11 c 
+11 c 
& l o  c 
&2 % 

INPUT 
1.0 VDC INTO 1000 pF 

INST NO: \7a7(0 
DOC. DATE: 3/19/2004 

2 OF 2 

MIN READING MAX 
0 . 9 5 0 0  . 9 9  \ 5 1.0500 nC 

/ INCOMING 
,/ OUTGOING 



SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

September 17,2004 

To: DARRELLDUNN DIV20 B57 

From: Walt I-111, Metrology Group Leader 
Institute Calibration Laboratory 

Subject: Status of Calibration Supplier 

Manufacturer/Model: KEITHLEY 6 14 

Description: ELECTROMETER 
Serial Number: 0555368 
Asset Number: 002792 

Work Order Number: 44406061 1 

Date Calibrated: September 13,2004 
Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3 13 1 
Remarks: Rothe Cert. #17876: 1095085 180. 

( / Supplier is on the Approved Suppliers List (ASL). 

( ) Supplier is on the Approved Suppliers List. 

( ) Calibration is IS0 17025 accredited. 

is IS0 17025 accredited. 

( ) There is no known supplier to meet IS0 17025 accreditation at this time. 

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 



' = = -  

CERT. NUMBER: 178 76: 1095 085 18 0 

METRO SERVICES DIVISION 
4614 SINCLAIR RD., S 0, TEXAS 78222 PH:2106483131 

CERTIFICATE OF CALIBRATION 
ISSUED TO: Southwest Research Institute (30) 

6220 Culebra 
San Antonio, TX 78284 

CONTROLNO: 103 - 17876 
TECHNICIAN: 4 
SPECIFICATIONS: MFG 
PROCEDURE: MFG 
WORK ORDER: 002040056 
CUSTOMER P.O.: 0 15 7 1 WST4 1 845 8 /1.20.0075 5 .OOO 
RECEIVED CONDITION: IN TOLERANCE 
RETURNED CONDITION: IN TOLERANCE 

MFG: Keithley 
MODEL: 614 CAL DATE: 9/13/04 
NOMEN: PROG ELECTROMETER 
SN: 0555368 
CUST.ID: 2792 

DUE DATE: 

CALIBRATION PERFORMED AT: RDMSD 
CALIBRATION INTERVAL: 0 
TEMPERATURE: 73.0°F 
RELATIVE HUMIDITY 35% 

DATE RECEIVED: 9/3/04 

COMMENTS: 

ATTACHMENIS: CALIBRATION DATA 2 SHEETS 

All calibrations performd at Rothe Development, Inc. Metrology Setvices Divisionmeet the requirements of ANSI /NCSL 2540-1 -1994, ANSI / IS0 / IEC 17025, IS0 / EC 
GUIDE 25, and IS0 100 12-1, and are traceable to the National Institute of Standards and Technology. The collective uncertainty of the measmment(s) does nat exceed 25% 
(TUR 2 4:l) of the instrument specification(s) unless noted in the COMMENTS section. 

TR## MFG 
20 FLUKE 
25 8 FLUKE 
75 JRL 
235 GUILDLINE 

MODEL 
5700NEP 
5725A 
NMN 

SERIAL NO. 
4605002 
6585002 
75 

6500A 9660 

DUE DATE 
10/9/2004 
10/9/2004 
3/1/2005 
1/22/2005 

APPROVED B Y  9&,fi7--- H C M S  O Q C O  DATE: 9/14/04 
RDMSD 100 1 
1 1/03 1 OF 1 

This certificagmay not be reproduced, except in fin, without written approval of Rothe Development, Inc. Metrology Services Division 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 614 ELECTROMETER 

CUSTOMER : 5- 
WO NUMBER: OD,OYOOS(Q 
SERIAL : 0 ss s 3co8 
CUST ID: 1 7 9 L  

CALI BRAT I ON DATA TAKEN 

CONDITION OF EQUIPMENT 

DATE : \3 S e n  o+ 
TECH: fl&j$&&Zi- -- 

INCOMING J 
OUTGOING / 

IN TOLERANCE , /  

OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 

RANGE 
20 PA 

INPUT 
NONE 

DC VOLTMETER ACCURACY 

RANGE 
.2 v 

2 v  

20 v 

INPUT 
0.0 mV 
+190 mV 
-190 mV 
+1.9 v 
-1.9 v 
+19 v 
-19 v 

DC CURRENT ACCURACY 

RANGE INPUT 
200 UA 190 uA 
200 nA 190 nA 
2000 pA 1900 PA 

MIN READING MAX 
-00.06 OO.OL\ +00.06 PA 

MIN READING MAX 

.18983 . \cfoo\ .19017 

.18983 , \QIc-,oO .19017 
1.8984 t . 9  00 I 1.9016 
1.8984 \ . q m o  1.9016 
18.984 \ 9 , O O z  19.016 
18.984 \9,  19 016 

-.00002 . O O ~ O ~  +.00002 v 

MIN READING MAX 
189.3 \ci’O,O 190.7 uA 
189.0 \yo,o 191.0 nA 
1871 \c1oc3 1929 PA 

DOC. DATE: 3/19/2004 
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. 
c 

RESISTANCE ACCURACY 

TOLERANCE 
+11 c 
+11 c 
&lo c 
- +2 % 

CHARGE 

RANGE 
2 nC 

ACCURACY 

INPUT 
1.0 VDC INTO 1000 pF 

INST NO: 1?8?L 
DOC. DATE: 3/19/2004 
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READING 
U3.94 kQ 

MAX MIN READING 
0.9500 9 8 b \ 1.0500 nC 

,/ INCOMING 
,/ OUTGOING 



S O U T H W E S T  R E S E A R C H  INSTITUTETM 
62;!0 Culebra Road ,  P . O .  Drawer  2 8 5 1 0  

Institute Qual i ty  Systems 
Institute Calibration Laboratory 

Phone :  210-522-5215 Fax 210-522-3692 

Certificate of Calibration 
Certificate # 

0972-01 

Submitted By: DIV20 
Address: B57 
Contact: DARRELL DUNN 

Manufacturer Model: KEITHLEY 6 14 
Description: ELECTROMETER 

Serial No: 0555368 
Asset No: 002792 

Procedure: CL-74 1 , APW03 

Work Order: 
Date Issued: 

Calibration Date: 
**Calibration Due: 

Calibration Location: 
Environment: 

*As Found: 
*As Left: 

303063395 
Apr 1,2005 
Apr 1,2005 
Sep 30,2005 
Bldg. 64 
Temp. 72.O"F Hum. 44 %RH 
IN TOLERANCE 
IN TOLERANCE 

This certificate documents traceability to the National Institute of Standards and Technology (NIST) and the International System of Units (SI). The Laboratory 
quality system conforms to ISO/IEC 17025, 1999 and ANSVIVCSL 2540- 1-1994 which are equivalent to relevant requirements of the IS0  9000-1994 series of 
standards. This certificate may not be reproduced, except in full, without the written approval of the Southwest Research Institute Calibration Laboratory. The 
results of this calibration relate only to the individual instrument described above. This certificate shall not be used to claim product endorsement by the American 
Association for Laboratory Accreditation (A2LA) or any agency of the U. S. Government. 

Uncertainty evaluation includes the item under test and is calculated in accordance with the IS0 "Guide to the Expression of Uncertainty in Measurement" (GUM). 
The uncertainty represents an expanded uncertainty using a coverage factor of k=2 to approximate a 95% confidence level. See Remarks or attached Calibration 
Report with the same Work Order number for calibration data. 

*The client has sole responsibility for determination of in/out of tolerance or compliance/noncompliance. An idout of tolerance opinion is provided for your 
convenience based only on the Test Instrument (TI) reading(s) and limits as reported. The reported uncertainty relates only to the results at the time of calibration 
and does not imply any short or long term stability of the TI. 

**Calibration interval is determined by the client and does not assure the instrument will remain within tolerance until this date. Any number of factors may cause 
the instrument to be out of tolerance before the next calibration date. 

Remarks: None \ 

Asset 

009709 
009753 
0001 82 
000185 

GUILDLINE 9211A 

FLUKE 5700A/EP 
GENERAL RADIO 14336 

GEN RAD 1422-CB 

4pproved by: Walt Hill 

CURRENT SHUNT 
CAPACITOR STANDARD 
CALIBRATOR 
DECADE RESISTOR 

Nov 18,05 
Oct 26,05 
Jun 23,05 
Mar 01,07 

w 
Measurements by: Curtis Laurence 

Metrology Group Leader Metrology Technician 
n:\a2lal.rpt Rev date 11, May 04 Page 1 of 1 
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KEITHLEY 
Asset No. 002792 Model 614 
Serial No. 0555368 Electrometer 

Southwest Research Institute 
Calibration Laboratory 
Measurement Report 

Technician WC L 

Cal Date. 01 -Apr-05 

I 

Function/Range Test Point 11 Reading Difference +/-Test Limits +/-U ncertain ty Fou nd/Left 
mVolts mVolts Results mVolts mVolts Zero 

DCV 
0.2 v 
0.1 v 
2 Volt 

20 Volt 

DC Amps 
20 uAmp 

200 nAmp 

2000 pAmp 

Resistance 
20 kOhm 

200 kOhm 

20 MOhm 

20 GOhm 

Charge Calibration 
2 n Coulomb 

Rev Apr/03 

mVolts 
0.00000 

Volts 
0.19000 
0.10000 
1 .goo0 
1 .oooo 
19.000 
10.000 

uAmps 
19.00 

nAmps 
190.0 

PAmPs 
1900 

kOhm 
19.00 
190.0 

MOhm 
10.00 

GOhm 
10.00 

nC 
1 .oooo 

0.00000 0.00000 

Volts Volts 
0.19015 0.0001 5 
0.10008 0.00008 
1 .goo1 0.0001 
1.0002 0.0002 
19.001 0.001 
10.002 0.002 

uAmps uAmps 
19.01 0.01 

nAmps nAmps 
190.0 0.0 

PAmPs PAmPs 
1905 5 

kOhm kOhm 
18.99 -0.01 
189.7 -0.3 

MOhm MOhm 
10.01 0.01 

GOhm GOhm 
10.00 0.00 

nC nC 
1.0045 0.0045 

END OF REPORT 
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0.00001 

Volts 
0.0001 7 
0.0001 0 
0.0016 
0.0009 
0.016 
0.009 

uAmps 
0.08 

nAmps 
1 . I  

PAmPs 
29 

kOhm 
0.1 1 
1 . I  

MOhm 
0.10 

GOhm 
0.02 

nC 
0.0500 

0.000001 2 

Volts 
0.000022 
0.000022 
0.00012 
0.00012 
0.0012 
0.0012 

uAmps 
0.014 

nAmps 
0.12 

0.12 

kOhm 
0.012 
0.12 

MOhm 
0.012 
GOhm 
0.014 

nC 
0.00012 

PAmPs 

Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 

Pass 

Pass 

Pass 
Pass 

Pass 

Pass 

Pass 

KEITHLEY 614 (5700A-EP).xls 




