
Keithley Instruments, Inc. 
28775 Aurora Road 
Cleveland, Ohio 44139 
(216) 248-0400 
Telefax: 248-6168 

Certificate of Calibration 

This notification se i~es  to certify that the unit described above has been 
inspected and tested in accordance with specifications published by Keithley 
Instruments, Inc. 

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

The measurement standards which support this calibration are calibrated on 
a schedule to mahtalin required accuracy level. Applicable NET Test Report 
numbers are listed below: 

DC Voltage: 250045 
AC Voltage: 238764 
Resistance: 247956 

Temperature: 246568 
Capacitance: 246592 

Frequenlcy: WVVVB 

c Edward T. Kifer 
Quality Assurance anager 

PA-214 Rev. D 



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 B168 NARASI SRIDHAR 

Manufacturer: KEITHLEY Model: 617 

Nomenclature: PROGRAMMABLE ELECTROMETER 

Serial Number: 537418 SwRI No: NONE 

Remarks 

Accuracy: MFGR SPECS 

Device No: 1044 

Procedure: MFG 

ENVIRONMENT 
Temperature: 73 Humidity: 31 Location: ROTHE DEVELOPMENT, SAN ANTONIO 

CONCLUSION 
Tolerance/Remarks: Recei.ved into the system, introduced or reactivated 

Rothe Calibration Certificate # 28319 

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. 

Record Number: 00010423 Next Calibration Due: 12/24/93 



METROLOGV SERVlCES DIVISION 

PFIECBION MEASUREMENT EQUIPMENT LABORATORY 

TRA EABLE-TOMIST f 
. I  IR RD. SAN ANTONIO, TEXAS 78222-2099 

5 1 2-648-3 13 1 FAX: 5 1 2-648-409 1 CHARGE# lof CONTROL+ 114 ..) 19961 

WORKORDER# 35791 

1 

TEMP. 73 O F  

R.H. 31 % 

RDI 2002 

SHIP VIA: 



ment Inc 
s Division 

4 8222 210-648-3131 FAX 

'I 

2 10-648-409 1 

alibration 
CAL DATE: 12/24/92 

Ueithleu 

MODEL 167 

SERIAL # 537418 

TYPE Pr osrararrcab 1 e €1 ec t r om ter 

RECEIVED IN-SPECS 
OUT-OF-SPECS 0 

easurements INC. METROLOGY SERVICES meet the 
tional Institute of Standards and Technology through 
by other Metrological facilities. Ambient conditions: 

Temperature 730F 

Gal Date I n t  Gal Due 
m20 S;rM RUKE 4609002 w11192 3 02/11/93 
TR 13 88c1011 FLUKE 3333024 Dllt4 08/a/$2 r, 02/20/93 

RDI 100 1 



, 
METROLOGY SERVlCEg DIVISION 

PRECISION MEASUR~AENT EQUIPMENT-WOWTORY 

TRACEABLE To NlST 

46 14 SINCWR RD. SAN AMTONIO, TEXAS 78222-2099 

1 2 10-648-3 1 3 1 FAX: 2 10-648-409 1 CHARGE# 107 CONTROL# 124 - 1m8 

WORK ORDER # 38992 

' C k T R E F #  QTY. MFG PART # DESCRIPTION I 

RECEIVED BY: 



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: 1044 Issued to: DIV20 B57 NARASI SRIDHAR 

Manufacturer: KEITHLEY Model: 617 

Nomenclature: PROGRAMMABLE ELECTROMETER 

Serial Number: 537418 SwRI No: NONE Cal interval 12 Mo. 

Remarks 

Accuracy: MFGR SPECS Procedure: MFG 

ENVIRONMENT 
Temperature: 72 Humidity: 39 Location: ROTHE DEVELOPMENT, INC, 

CONCLUSION 
Tolerance/Remarks: Received in tolerance, no adjustments made 

Calibrated by Rothe Development Inc. 
Rothe Development Calibration Certificate At31194 

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: 07/28/93 

Cal interval: 12 Months 

Record Number: 00011700 Next Calibration Due: 07/28/94 



2 40-648-3 13 1 FAX 2 10-648-409 1 

MODEL 617 

SERIAL a 537418 

Prosramable Elec trmter 

RECEIVED IN-SPECS [111 
OUT-OF-SPECS 0 

METROLOGY SERVICES meet the 
of Standards and Technology through 

ological facilities. Ambient conditions: 

cal Date Int  Gal Due 
05/07/5B 3 041/07/93 
07/27/93 6 01/27/94 
05/28/93 12 05/28/99 
07101193 12 07/01/94 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA : KEITHLEY 6 17 

CAL DATA TAKEN 

COND IT ION 

I NPUT CURRENT VER 1 F I CAT 1 ON 

INCOMING )c 

OUTGO I NG 

>c IN TOLERANCE 
OUT OF TOLERANCE 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE t66 C. 

CURRENT ACCURACY 

RANGE INPUT 
20 MA ZERO CHECK 

19 MA 
2 MA 1.9 MA 
200 UA 190 CIA 
20 UA 19 UA 

RANGE 
2 UA 
200 NA 
20 NA 
2 NA 
200 PA 
20 PA 
2 PA 

NOM I NAL 
1.9 UA 
190 NA 
19 NA 
1.9 NA 
190 PA 
19 PA 
1.9 PA 

COULOMB ACCURACY 

READING 
003\ 

MIN READING MA% 
-0.001 0-000 4 . 0 0  1 
18.970 S C d  19.030 
1.8967 I .8?? b 1 .go33 
189.70 I85 . $b 190.30 
18.970 ISFiS7 19.030 

RANGE INPUT 
2NC l V /  1000PFD 

MIN READ I NG MAX 
0.995 o-w9 1 .005 



e 

a . 7  

DC VOLTAGE ACCURACY 

RANGE INPUT 
200 MV +190 MV 

- 190 f l V  
2 v  +1.9 v 

-1.9 v 
20 v +19 v 

-19 v 
200 v +190 v 

-190 v 

RESISTANCE ACCURACY 

RANGE 
2 KC) 
20 KI) 
200 KI) 
2 MO 
20 flQ 
200 MQ 
2 GI) 
20 GI) 
200 GI) 

OUTPUT VOLTAGE SOURCE ACCURACY 

OUTPUT SETT I NG 
00.00 v 
+01.00 v 
-01.00 v 
+ 10.00 v 
- 10.00 v 
+25.00 V 
-25.00 V 
+50.00 V 
-50.00 v 
+ 100.00 Y 
- 100.00 v 

MIN READING MAX 
189.87 J yo*O’ 190.13 
18g.87 - @I.$? 190.13 
1.8990 I 1.90 10 
1.8990 -1.8”icia 1 .90 10 
18.990 18Yn 19.0 10 
1 8.990 - Em9 3. 19.0 10 
189.86 187 09 7 190.14 
189.86 - W * q q  190.14 

TOLERANCE 
20.2% +4C @I F 
+ O . l S W + t C  @t’ F 
20.25% +1C @I F 
20.25% + 1 C  @I F 
20.25% + l C  @I F 
20.3X + 1 C  @I F 
+1.5%+lC @I F 
+,1.5%+ 1C @I F 
?1.5%+ IC 81’ F 

MIN READING MA% 
-0.050 os032 +0.050 
+0.948 1.0s + 1.052 
-0.948 0973.1 - 1 .os2 
+9.930 lO.Ql + 10.07 
-9.930 - 9 b q ” c .  - 10.07 
+24.90 2 5 0 2  +25.10 
-24.90 -zq sq 7- -25.10 
+49.85 50.02 +50.15 
-49.85 -%38 -50.15 
+99.75 I DO* 03 + 100.25 
-99.75 -loo. ol - 100.25 



- 
QTY. MFG PART # DESCRIPTION 

I Y 

REPAIR LABOR H R k  SERVlCE CQD 



C 

- - Rothe Development lnc. -.@ 

lI_ 

Metrology Services Division 
46 14 SINCLAIR RD., SAN ANTONIO, TEXAS 78222 2 10-648-3 13 I FAX 2 10-648-409 I 

Certificate of Calibration 
# 3177 CAL DATE: 09/20/94 

DUE DATE: 0'$/20/93 
ISSUED TO: Southwest Researbch Institute (301 MFG Keithleu 

6220 Culebra, Bids. MIDivision 30 
S ~ R  Antonio, TX 78284 MODEL 617 
684-5111 * 2702 

SERIAL # 537418 

TYPE Programable Electrometer 
CONTROL: 114 - 15981 

SPECIFICCITIW: IF6 
PI?NmRE: )IF6 RECEIVED IN-SPECS 0 
WORK mr€R 0: 44410 OUT-OF-SPECS 
CUSTOHER W t: OWZlSTX2363781' 

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the 
requirements of MIL-STD-45662A, andl 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 73oF 

Ref # Hodel # Hf 9r Serial # Description Cal Date Int Cal Due 
TR 20 nm FLW 4405002 CeVIBRCSTOR 08/25/94 3 i1/25/94 
TR 13 88MlcI FLUKE 3335029 JHl 07/23/94 b 01/23/93 
TR 235 MOOCI WILaLINE 59660 TEflMiHETER 08/24/94 12 08/24/95 

, Relative Humidity 36% 
Test Report Number and Calibration Standards Used 

T R 7 5  " JRL 75 RESISTMICE BOX 05/03/94 12 05/03/95 

Test Report Numbers --a --- 
DCV RUE ERT# DH70 
ACV FLUE CERTi Dp30 
OtlH NIST TEST# 250839' 
TEM) MIST TEST# 251316 
H t  UWVB Transmission 

h 

INSPECTED BY 
COMMENTS: 

RDI 1001 



h 3 V 'd 11 3 3 Y !4 w U -i 170 3 

Vd Z 
Vd 0i3 

Vd OOZ 
VN I: 

VN oz 
YN OOZ 

vn z 
3 9 N Y ti 

EIN I UEIli-10 
9N I WU3N 1 f 

L 13 h37H1131: V l V O  N011V2J311V3 



4 

DC VOLTAGE ACCURACY 

RANGE INPUT 
200 MV +190 MV 

-190 MV 
2 v  +1.9 v 

-1.9 v I 

20 v +19 v 
-19 v 

200 v +190 v 
-190 V 

RESISTANCE ACCURACY 

OUTPUT VOLTAGE SOURCE ACCURACY 

OUTPUT SETTING 
00.00 ‘4 
+NO0 v 
-01.00 v 
+ 10.00 v 
- 10.00 v 
+25.00 v 
-25.00 V 
+50.00 v 
-50.00 v 
+ 100.00 v 
- 100.00 v 

MIN READING MAX 
190.13 
190.13 
1.90 10 

189.87 ‘qU*OO 
189.87 1 g ’ i 3 I  
1.8990 \ * 8 w l  
1.8990 1 *~~~~ 1 .go 10 
18.990 g*qq b 19.0 10 
18.990 l g  3 7 7  
189.86 FL%@ 190.14 

19.0 10 

190.14 189.86 89s 9 (.Q 

TOLERANCE 
+0.2%+4C P I *  
20.15% +1c P 1 5  
20.25% + IC P I 3  
t0.2523 + 1c P / F 
+,0.25% + 1 C P / F 
20.3% +1c P / E  
t l .S%+lC P I 5  
21.5%+ 1C P / S  
t1.5%+ 1 C  P / €  



I d ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA : KEITHLEV 6 1 7  

CUSTOMER : sLou 
WO NUMBER : LtLty 
SERIAL : S37q18 

t 

CAL DATA TAKEN 

CON0 I T  I ON 

DATE : + 
p55 TECH : 

INST NO : SW 

INCOMING 
OUTGOING d 

L/ IN TOLERANCE 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE t66 C 

CURRENT ACCURACY 

RANGE INPUT 
20 MA ZERO CHECK 

19 MA 
2 MA 1.9 MA 
200 UA 190 UA 
20 UA 19 UA 

RANGE 
2 UA 
200 NA 
20 NA 
2 NA 
200 PA 
20 PA 
2 PA 

NOMINAL 
1.9 UA 
190 NA 
19 NA 
1.9 NA 
190 PA 
19 PA 
1.9 PA 

COULOMB ACCURACY 

READ I NG 
-.DO04 

RANGE INPUT 
2wc 1V / 1000 PFiD 

M 1 N READ I NG MAX 
0.995 3 9 9  1.005 



I ‘ b  

DC VOLTAGE ACCURACY 

RANGE INPUT 
200 MV +190 MV 

-190 MV 
2 v  +1.9 V 

-1.9 v 1 

20 V +19 V 
-19 V 

200 V +190 V 
-190 v 

RESISTANCE ACCURACY 

OUTPUT VOLTAGE SOURCE ACCURACY 

OUTPUT SETTING 
00.00 V 
+01.00 v 
-01.00 v 
+ 10.00 v 
- 10.00 V 
+25.00 V 
-25.00 V 
+50.00 v 
-50.00 V 
+ 100.00 v 
- 100.00 v 

MIN READING MAX 
189.87 ‘qo*~O 190.13 
189.87 i 89.94 190.13 
1.8990 ‘ b ~ m o  1.9010 
1.8990 MoCJo 1.9010 
18.990 Fi @OOI 19.0 10 
18.990 \ q *00 t  19.010 
189.86 ‘ q o * O  I 190.14 
189.86 ‘sO.0 190.14 

TOLERANCE 
+0.2%+4C P E E  
20.15% + 1 C  P r /  3? 
20.25% + 1C P / 
20.25% + 1c P / E 
30.25% + 1C P 1% 
20.3%+1C P / E  
+ l . S % + l C  P / F  
+1.5%+ 1C P / F  
+I.SX+ I C  P I S  

MIN 
-0.050 
+0.948 
-0.948 
+9.930 
-9.930 
+24.90 
-2490 
+ 4 w 5  
-49.85 
+93.75 
-99.75 



S 
De 

OUT OF TOLERANCE NOTICE 

The following asset was found to be out of tolerance when submitted for 
calibration. Please be aware measurements made with this may be inaccurate. 

Issued to: NARASI SRIDHAR DIV20 B57 Asset Number: 001044 

Manufacturer: KEITH Model Number: 617 

ROG E 

374 NONE 

Accuracy: MFGR ;SPECS Calibration Interval: 12 months 

Out of Tolerance Date: 09/08/94 Last Valid Calibration Date: 07/28/93 

REMARKS 

SEE ROTHE 

S 



SOUTHWEST RESEARCH INSTITUTE 

Department of Quality Assurance 
Calibration Laboratory 

C!ERTIFICATE OF CALIBRATION 
09/22/94 

Issued to: NARASI SRIDHAR DIV20 ,B57 
Manufacturer: KEITH 
Nomenclature: PROGRAMMABLE ELECTROMETER 
Serial Number: 537418 

Asset Number: 001044 
Model Number: 617 

SwRI Capital Number: NONE 

ENVIRONMENTAL CONDITIONS 

Temperature: 73.OF Relative Humidity: 0 % 

CALIBRATION INFORMATION 

Location: ROTHE Technician: 8216 
Procedure Number: Accuracy: MFGR, SPECS 
Remarks : CAL BY ROTHE DEV. INC. RCVD OUT OF TOLERANC Received OUT Tolerance 

E. ADJUSTED TO MFG SPECS. 

Calibration was in acc:ordance 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 

Work Order: 14848 

. 
te: 09/20/94 

Next Calibration Due: 09/20/95 



I , - - - - -8 Rothe Development Inca == == I=- = -- Metrology Services Division 
46 14 SlNCLAlR RD., SAN ANTONIO, TEXAS 78222 2 10-648-3 13 I FAX 2 10-648-409 I 

Certificate of Calibration 
DUE DATE: 1~/05/~6 

ISSUED To: Swthwest Research Ins t i tu te  (30) MFG Kei thley 
6220 hiebra ,  81dg. 64/Divisiwr 30 
San Antonio, TX 78'244 MODEL 617 
684-5111 * 2702 

SERIAL # 537418 
COlJTROL: 114 - 15?81 
TECHNICIAN C: 4 TYPE Programmable Electmmeter 
PECIFICATIM: PIFG 
PROCEliURE MFG RECEIVED IN-SPECS 
KIRK ORDER t: W278 OUT-OF-SPECS 0 
CUSTDER W # : s~a2/ST271#u/2o-S7(t4- 

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the 
requirements of MIL-STD-45662A, andl 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 73°F , Relative Humidity 3d% 

Ref # M e 1  # flfgr Serial # k r i p t i m  Gal Date In t  Cat Due 
TR 75 WtlN &t 75 RESISTCINCE B O X  07/11/95 12 07/11/96 
TR 20 57m FLUKE 460-",;002 CMI1BFrATDR 09/05/95 3 12/05/55 
TR 2'35 65WA GUILDLINE 59660 TERAOHflETER 09/01/% 12 09/01/9e 

Test Report Number and Calibration Sta~dards Used 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

WO NUMBER: S a s  
SERIAL: S 3 1 Y \ 2 ?  

CALIBRATION DATA TAKEN 

DATE : s o e \ c  9s-  
TECH: kss 
INST NO: \ 5923 

INCOMING 
OUTGOING 

CONDITION OF EQUIPMENT IN TOLERANCE t/ 

OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C -0~3s 

CURRENT ACCURACY 

RANGE 
20  mA 

2 m A  
200 UA 
20 uA 

RANGE 
2 uA 
200 nA 
20 nA 
2 n A  
200 PA 
20  PA 
2 PA 

INPU'T 
ZERO CHECK 
19 mA 
1.9 :mA 
190 uA 
19 u.A 

NOMINAL 
1.9 uA 
190 nA 
19 nA 
1.9 nA 
190 PA 
19 PA 
1.9 pA 

COULOMB ACCURACY 

RANGE 
2nC 

INPUT 
1V / 1000pF 

MIN READING MAX 
-0.001 ~ S O O O  +0.001 
18.970 l V s 9 q q  19 . 030 
1.8967 C -  8c\q4 1.9033 
189.70 190.30 
18.970 I %oo\ 19.030 

TOLERANCE READING 
+.15% +4C u w i a  
2.25% +lC p / =  n o ,  ot 
+.25% +lC P / -35k+tz\ \a*ooa 
2.25% +5C p / ' F r  LOlOOl  
21.6% +lC p /= \90* \s 
21.6% +7C p / =  1 9  L OLt3 
21.6% +66C P /3= \ .9 08b 

MIN READING MAX 
0.995 . 9 4 9  1.005 



DC VOLTAGE ACCURACY 

RANGE INPUT 
200 mV +190 mV 

-190 mV 
2 v  +lo9 v 

-1.9 v 
20 v +19 'V 

-19 'V 
200 v +190 v 

-190 v 

RESISTANCE ACCURACY 

RANGE ACUTAL INPUT TOLERANCE 

MIN READING MAX 
189.87 \ q O , o \  190 . 13 
189.87 89.S9 190.13 
1.8990 \.qoo\ 1.9010 
1.8990 L9ouI  1.9010 
18 . 990 Lq.001 19 . 010 
18.990 \Or, tOO I 19.010 
189 . 86 190,bI 190.14 
189.86 ?b*a( 190.14 

READING 

OUTPUT VOLTAGE SOURCE ACCURACY 

OUTPUT SETTING 
00 . oov 
+01.00 v 
-01.00 v 
+10.00 v 
-10.00 v 
+25.00 V 
-25.00 V 
+50.00 V 
-50.00 V 
+100.00 v 
-100.00 v 

MIN READING MAX 
-0.050 + a 0 3 2  +0.050 
+O. 948 LOI~S- +1.052 
-0 . 948 =970 -1.052 
+9.930 \o,ol +lo. 07 

-10 . 07 
+24 . 90 2 s , O L  4-25.10 
-24.90 L Y r 9 7  -25.10 

-9 . 930 01497 

+49.85 S O * O t  +50.15 
-49 . 85 cC't,y8 -50.15 
+99 . 75 \oo,gq +100.25 
-99 . 75 100-0 I -100.25 



46 14 SlNCLAlR RD. SAN ANTONIO, TEXAS 78222-209d 
L 

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

METROLOGY SERVICES DIVISION 

PRECISION MEASUREMENT EQUIPMENT LABORATORY 

TRACEABLE TO NlST 

RECEIVED IN SPECS. 

RECEIVED INOPERATIVE 

RECEIVED OUT OF SPECS. 

REPAIR CALIBRATION DATE OCk 
OPERATIONAL CHECK s Gqq q(Q R % CALIBRATION DATE DUE 

CKT REF # QTY. 

REPAIR LABOR HRS. SERVICE CODE 

PARTS TOTAL 

REPAIR LABOR 

SHIPPING 

TEAR DOWN CHARGE 

CALI BRAT10 N 

TAX 

Y? * 50 

:OMMENTS 

TEMP. ' 3 O F  

SHIP VIA: DATE: - RECEIVED BY: 



I I’ 

SOUTHWEST RESEARCH INSTITUTE 

Depairtment of Quality Assurance 
Calibration Laboratory 

C!ERTIFICATE OF CALIBRATION 
1 0 / 0 6 / 9 5  

Issued to: DARRELL DUNN DIV20 I B57 
Manufacturer: KEITH 
Nomenclature: PROGRAMMABLE ELECTROMETER 
Serial Number: 537418 
Notes: 

Asset Number: 001044 
Model Number: 617 

SwRI/Div. I.D. #: 

ENVIRONMENTAL CONDITIONS 

Temperature: 73.OF Relative Humidity: 36% 

CALIBRATION INFORMATION 

Procedure Number: MFG 
Remarks : CALIBRATED BY ROTHE DEVeI 

CERT# 40528 

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 

Asset # Serial  # Mfg Model # Nomenc 1 a t  ure Cal Date I n t .  Cal Due 

VENDOR 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Certified 

Certificate#: 18890 

by : 

Inter’val months 
Next C a l i b p  ion Due: 10/05/96 



t 
Southwest Research Institute 

6220 Culebra Road 
San Antonio, TX 78238 

Department of Quality Assurance 
Calibration Laboratory 

Certificate of Calibration 
7 October 1996 

Issued to: DARRELL DUNN DIV20 B57 
Manufacturer/Model: KEITHLEY 61 7 
Description: PROGRAMMABLE ELECTROMETER 
Serial Number: 537418 
Asset Number: 001 044 

[Environmental Conditions 1 
Temperature: 73.0 [leg. F Humidity: 34% 

I Cali brat ion I nformat 6 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. 

Calibration Date: 4 Oct 96 Calibration Procedure: MFG 

Interval: 12 months Accuracy: MFGR SPECS 

Next Calibration Due: 4 Oct 97 Received: In Tolerance 

Remarks: CAL BY ROTHE DEVELOPMENT, SAN ANTONIO, TX 
CERT. #452414 

Certificate #I 22862 

LAST PAGE OF REPORT 
Total Pages Printed: 1 



Southwest Research Institute 
6220 Culebra Road 

San Antonio, TX 78238 
Department of Quality Assurance 
Calibration Laboratory 

Certificate of Calibration 
24 October 1997 

Issued to: DARRELL DUNN DIV20 B57 
Manufacturer/Model: KEITHLEY 61 7 
Description: PROGRAMMABLE ELECTROMETER 
Serial Number: 53741 8 
Asset Number: 001 044 

IEnvironmental Conditions c 
Temperature: 73.00 Deg. F Humidity: 34 % RH 

kalibration Information C 

Calibration was in accordance with requirements of MIL-STD-45662A and ANWNCSL 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: 23 Oct 97 Calibration Procedure: MFG 

Interval: 12 months Uncertainty: MFG SPECS 

Next Calibration Due: 23 Oct 98 Received: In Tolerance 

Remarks: CALIBRATED BY ROTHE DEV., SAN ANTONIO, TX. 
ROTHE CE:RT. #50032. 

Asset MFR Model Description Serial No. Due Cal 

VENDOR 

I Signed:/ 

Total Pages Printed: 1 

Certificate # 27:163 



Southwest Research Institute 
6220 Culebra Road 

The following asset was found to ble out of tolerance when submitted for calibration. Please be 
aware measurements made with this instrument may be inaccurate. 

Manufacturer/Model: KEITHLEY 61 7 

Description: PROGRAMMABLE ELECTROMETER 

Serial N 

Asset Number: 001 044 

SwRl Cap No.: 26000 Accuracy: MFG SPECS 

ROTHE CERT. #55080. 

[Cali brat ion Resu I ts 

out of 

INPUT CURRENT VERIFICATION 
READING 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C * .0103 

CURREN 
RANGE 
20 PA 

2 PA 1 . 9  PA l.IB630 * 2 .295  1 .9370 

"INDICATES OUT OF TOLERANCE CONDITION. 

Cert 



I Southwest Research Institute 
6220 Culebra Road 

San Antonio, TX 78238 
Department of Quality Assurance 
Calibration Laboratory 

ACCREDITED 
71 

Certificate # 
09 72-0 1 

Certificate of Calibration 
2 November 1998 

Issued to: DARRELL DUNN DIV20 B57 
Manufacturer/Model: KEITt-iLEY 61 7 
Description: PROGRAMMABLE ELECTROMETER 
Serial Number: 53741 8 
Asset Number: 001 044 

ICalibration Information b 

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. 

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

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

Temperature: 72.0 Deg. F' Humidity: 36 ?h RH 

Calibration Date: 30 Oct 98 Calibration Procedure: MFG 

Interval: 12 months Tolerance: MFG SPECS 

Next Calibration Due: 30 Oct 99 Received: OUT OF TOLERANCE 

Remarks: CALIBRATED BY RlOTHE DEV., SAN ANTONIO, TX. 
ROTHE CERT. #55080. 

IStandards Used b 
Asset MFR 

VENDOR 

Model Description 

VENDOR STANDARD NONE 

Serial No. Due Cal 

NONE 

J 

Title: 

LAST PAGE OF REPORT 
Total Pages Printed: 1 

Certificate # 31711 
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SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

December 27,1999 

3 D I V 2 0  B57 

approved supplier 

From: Jim Patte 

ManufacturerModel: KEITHLEY 6 17 
Description: ELECTROMETER 
Serial Number: 53 74 1 8 
Asset Number: 00 1044 
Calibration Due: December 26,2000 
Remarks: ROTHE CERTIFICATE NO.: 15981:946195283 

Supplier: ROTHE DEWLOPMENT, 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 notifl Mark Romero, extension 5215, of any 
discrepancies with the item 'or calibration documentation. 

Attachment@) \ 

m:\asll.rpt Rev 17 Nov 99 



SOIJTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

April 4,2003 

To: DARRELLDUNN DIV20 B57 

From: Walt fill, Metrology Group Leader 
Institute Calibration Laboratory 

Subject: Status of Calibration Supplier 

ManufacturerModel: KEITHLEY 6 17 

Description: ELECTROMETER 
Serial Number: 53741 8 
Asset Number: 001 044 

Work Order Number: 4441053038 
Date Calibrated: Aplt-il 2, 2003 

Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3 13 1 
Remarks: ROTHE CERT# 1598 1 : 1049290409 

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

( ) Supplier is not on the Approved Suppliers List. 

( ) Calibration is IS0  17025 accredited. 

( {Calibration 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. 

m:\nonasl2.rpt Rev 7 Dec 01 



, CERT. NUMBER: 
JeG9g1; 1Q.3 $2912 1 ;$ 

ROTHE DEVELOPMENT, INC. 
METROLOGY SERVICES DIVISION 

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

CERTIFICATE OF CALIBRATION 

CONTROLNO.: 193 - 15981 
TECHNICIAN: 4 
SPECIFICATIONS: J4FG 
PROCEDURE: I*:FG 
WORKORDER C.%?1!2??69 
CUSTOMERP.0.: ~1Z71R~ST40e333~1.1~. G2. 
RECEIVED CONDITION: I N  TCI'I3RRWCE 
RETURNED CONDITION: St?! TOLE?..ANCE 

CALIBRATION PERFORMED AT: RsNsD 
CALIBRATION INTERVAL: 12140 . 
TEMPERATURE: ?2.0 OF 
RELATIVE HUMIDITY: 2 6 % 

COMMENTS: 

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

TR# MFG MODEL SERIAL NO. DUE DATE 

-. 

& '  0 CMS d' DATE d!I?L&& l O F l  
4 / 3*/ 2 0 03 

APPROVED BY: 

RDMSD 1001 
03/01 

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



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CUSTOMER : SW b x ,  DATE : Rpr 0 3  
WO NUMBER: 0 0 2 0 ? - 7 7 b 9  TECH : P3 5 
SERIAL : 3 3-w \i? INST NO: \ ~ 9 8  \ 
CUST ID: 

CALI BRAT I ON DATA TAK:EN INCOMING 
OUTGOING / 

CONDITION OF EQUIPMElNT IN TOLERANCE / 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C - #0(30b 

CURRENT ACCURACY 

RANGE 
20 mA 

2 m A  
200 uA 
20 UA 
2 u A  
200 nA 
20 nA 
2 n A  
200 PA 
20 PA 
2 PA 

INPUT 
ZERO CHECK 
19 m. 
1.9 rrlA 
190 uA 
19 UA. 
1.9 uA 
190 nA 
19 nA. 
1.9 nA 
190 pA 
19 PA. 
1.9 pA 

COULOMB ACCURACY 

RANGE 
2 nC 

INPUT 
1V / 1000pF 

MIN READING MAX 
-0.001 OlOOO +0.001 
18.970 \ ?  ,000 19 030 
1.8967 \ 300 I 1.9033 
189.70 t90.00 190.30 
18.970 \9,oo\ 19.030 
1.8967 \ ,53999 1 9033 
189.51 89.9b 190.49 
18.951 \$ ,OOO 19.049 
1.8947 \.qDh\ 1.9053 
186.95 \9o.oS 193.05 
18.689 \ Y O  I (D 19.311 
1.8630 * T o \ \  1.9370 

MIN READING MAX 
1.0051 0.9949 I . O b O r ,  

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



DC VOLTAGE ACCURACY 

RANGE INPUT 
200 mV +190 mV 

-190 mV 
2 v  +1.9 v 

-1.9 v 
20 v +19 Ti’ 

-19 1‘ 
200 v +190 v 

-190 v 

RESISTANCE ACCURACY 

RANGE 
2 KQ 
20 KQ 
200 KQ 
2 MQ 
20 MQ 
200 MQ 
2 GQ 
20 GQ 9 3 - 7  3; cq 
200 GQ 9 s . 9 1  6 

TOLERANCE 
&0.2% +4c 
+0.15% +1C 
+0.25% +1C 
+0.25% +1c 
+0.25% +1c 
+0.3% +1c 
+l.5% +1c 
*1.5% + 1c 
&1.5% + 1c 

OUTPUT VOLTAGE SOURCE ACCURACY 

OUTPUT SETTING 
00. oov 
+01.00 v 
-01.00 v 
+10.00 v 
-10.00 v 
+25.00 V 
-25.00 v 
+50.00 V 
-50.00 v 
+100.00 v 
-100.00 v 

INST NO: \<SI31 - 
DOC. DATE: 2 / 2 2 / 2 0 0 1  

2 OF 2 

MIN READING MAX 
189.87 \90.00 190.13 
189.87 \ 89,94 190.13 
1.8990 \ .%Wq 1.9010 

18.990 \ciVOOO 19.010 
189.86 \90.00 190.14 
189.86 \?b.Ol 190.14 

MIN READING MAX 
-0.050 Olb3L + 0 . 0 5 0  
0.948 1.052 
0.948 ,o( 7 ( 1.052 
9.930 \0.0\3 10.07 

10.07 9.930 
24.90 ~S.O\& ‘  25.10 
24.90 ZLt.97Lf 25.10 

99.75 IOD.038  100.25 
99.75 !oo.md 100.25 

INCOMING 7 OUTGOING 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CUSTOMER : SW k x  DATE : 
WO NUMBER: 0 0 2 0 & . 7 3  bq TECH : 
SERIAL : s374\7? INST NO: Sc1 I 
CUST ID: 

CALI BRAT I ON DATA TAKEN 

CONDITION OF EQUIPMEiNT 

INCOMING / 
OUTGOING 

IN TOLERANCE l /  

OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE e66 C -0OoZI 
READING 

CURRENT ACCURACY 

RANGE 
20 mA 

2 m A  
200 UA 
20 UA 
2 u A  
200 nA 
20 nA 
2 n A  
200 PA 
2 0  pA 
2 PA 

INPUT 
ZERO CHECK 
19 mA 
1.9 nA 
190 LA 
19 UA 
1.9 LA 
190 r A  
19 nEi 
1.9 r A  
190 p A  

1.9 pA 
19 pri 

COULOMB ACCURACY 

RANGE 
2 nC 

INPUT 
1V / lOOOpF 

MIN READING MAX 
-0.001 0-000 +0.001 
18.970 \&.?gL 19.030 
1.8967 \ , g 9 7 R  1.9033 
189.70 190.C32. 190.30 
18.970 \?, ooq 19.030 
1.8967 \ . S S B 8  1.9033 
189.51 I539,9.7 190.49 
18.951 \q ,OOL 19.049 
1.8947 \ ,898s 1.9053 
186.95 \9o.o+ 193.05 
18.689 \ 4 .018  19.311 
1.8630 \ .9 023 1.9370 

MIN READING MAX 
0.9949 , 0199 0 1.0051 

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



c 
4 

DC VOLTAGE ACCURACY 

RANGE INPUT 
200 mV +190 mV 

-190 mV 
2 v  +1.9 v 

-1.9 v 
20 v +19 IT 

-19 IT 
200 v +190 v 

-190 v 

RESISTANCE ACCURACY 

RANGE ACUTAL INPUT 
2 KQ (19) \*B99"\ IC 

20 KQ \8,99QI IC 

TOLERANCE 
+0.2% +4c 
+0.15% +1C 
+ 0 . 2 5 %  +1C 
+0.25% +1C 
- + 0 . 2 5 %  +1C 
+0.3% +1c 
+l.5% +1c 
+1.5% + 1c 
+1.5% + 1c 

2 OF 2 

OUTPUT VOLTAGE SOURCE ACCURACY 

OUTPUT SETTING 
00. oov 
+01.00 v 
-01.00 v 
+10.00 v 
-10.00 v 
+25.00 V 
-25.00 v 
+ 5 0 . 0 0  V 
-50.00 v 
+100.00 v 
-100.00 v 

INST NO: \ Ssk 
DOC. DATE: 2 / 2 2 / 2 0 0 1  

MIN READING MAX 
189.87 \qO,OJ 190.13 
189.87 \ 89.39 190.13 
1.8990 \ -9003 1.9010 
1.8990 \ ,9003 1.9010 
18.990 \9.000 19 0 1 0  
18.990 i q  ,001 19.010 
189.86 ~ 9 o . O L  190.14 
189.86 Fl0.03 190 14 

MIN READING MAX 

0.948 { ,o \S  1.052 
1.052 

9.930 10.0r3 10.07 
9.930 9 3 7 2  10.07 
24.90 Z S , Q \ X  25.10 
24.90 2 4  9 7 4  25.10 

-0.050 0 . 0 3 2  + 0 . 0 5 0  

0.948 3 7  I 

,/ INCOMING 
OUTGOING 



SOIJTHWEXT RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

October 14,2003 

To: DARRELLDUNN DIV20 B57 

From: Walt Hill, Metrology Group Leader 
Instit Ute Calibration Laboratory 

Subject: Status of Calibration Supplier 

ManufacturerModel: KEIT'LEY 6 17 

Description: EL:ECTROMETER 
Serial Number: 537'41 8 
Asset Number: 001 044 

Work Order Number: 44~1055692 
Date Calibrated: 0cl;ober 7, 2003 

Supplier: ROlTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3 13 1 
Rmarks: Rothe Cert # 15981:1065540017 

( A l i e r  is on the Approved Suppliers List (ASL). 

( ) Supplier is pcJ on the Approved Suppliers List. 

( ) Calibration is IS0  17025 accredited. 

( . r a t i o n  is pcJ 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:honasD.rpt Rev 7 Dec 01 
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L CERT. NUMBER 
' C Q Q ?  . 1 * i $ - G . Z ~ r - r * ~  7 
4- " 4 b . d Y "  Y 1 k b * 

ROTHE DEVELOPMENT, INC. 
METROLOGY SERVICES DIVISION 

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

CERTIFICATE OF CALIBRATION 

CONTROLNO.: lC3 - i5s1e: 
TECHNICIAN: 9 
SPECIFICATIONS: XFE 
PROCEDURE: !-E3 
WORKORDER: 'I iC2f324P2 
CUSTOMER P.O.: 
RECEIVED CONDITION: IX TQT4EW.?ZCE 
RETURNED CONDITION 18 TX.EP.?Nr?F, 

:C 1 E. 5 E:.?,, ST 4 1 E 02.2 / 1 . 2  C . ? $7 

CALIBRATION PERFORMED AT: P-PYs 2 
CALIBRATION INTERVAL: !! 

TEMPERATURE: ?2.? "F 
RELATIVE HUMIDITY: 37 % 

COMMENTS: 

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($ does not exceed 25% (TURr4:l) of the instrument specification(s) unless noted in the COMMENTS 
section. 

TR# MFG MODEL SERIAL NO. DUE DATE 

APPROVED BY: 0 CMS DATE 

: r! ,'7 .I 7 ~ , f - ~ ?  
A d p  , - d L r L ,  

RDMSD 1001 
03/01 l O F l  

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



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

WO NUMBER: mmsaqqa 
SERIAL : 5374a 
CUST ID: 

CALIBRATION DATA TAKEN INCOMING / 

CONDITION OF EQUIPMENT 

OUTGOING / 

IN TOLERANCE / 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C . m S n  - 

CURRENT ACCURACY 

RANGE 
20 mA 

2 m A  
200 UA 
20 UA 
2 uA 
200 nA 
20 nA 
2 n A  
200 PA 
20 PA 
2 PA 

INPUT 
ZERO CHECK 
19 m F L  
1.9 nzA 
190 tlA 
19 WL 
1.9 tlA 
190 rA 
19 Mi 
1.9 rA 
190 pA 

1. 9 pA 
19 pA 

COULOMB ACCURACY 

RANGE 
2 nC 

INPUT 
1V / 1000pF 

MIN READING MAX 

18.970 \q,o \3 19.030 
1.8967 ,qfiafi 1.9033 
189.70 \qn.O\  190.30 
18.970 \ q . a >  \ 19.030 
1.8967 1.wy7 1.9033 
189.51 \84.9\9 190.49 
18 - 951 13.99s 19.049 
1.8947 I .  8753 1.9053 
186.95 \TO.\\ 193.05 
18.689 19.0 id 19.311 
1.8630 \ .F;B S d  1.9370 

- 0 . 0 0 1  -o .m\  + o .  001 

MIN READING MAX 
0.9949 .4975 1.0051 

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



DC VOLTAGE ACCURACY 

RANGE INPUT 
200 mV +190 mV 

-190 mV 
2 v  +1.9 v 

-1.9 v 
20 v +19 v 

-19 T7 
200 v +190 v 

-190 v 

RESISTANCE 

RANGE 
2 KQ (19) 
20 KQ 
200 KQ 
2 MQ 
20 MQ 
200 MQ (1) 
2 GQ 
20 GQ 
200 GQ 

OUTPUT 

ACCURACY 

VOLTAGE 

OUTPUT SETTING 
00. oov 
+01.00 v 
-01.00 v 
+10.00 v 
-10.00 v 
+25.00 V 
-25.00 v 
+50.00 V 
-50.00 v 
+100.00 v 
-100.00 v 

SOURCE 

INST NO: /f98/ 
DOC. DATE: 2 / 2 2 / 2 0 0 1  

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 
+l.5% + 1c 

ACCURACY 

2 OF 2 

MIN READING MAX 
190.13 

189.87 \ 8 9 . 9 9  190.13 
189.87 \$Q .oo 
1.8990 \ .%497 1.9010 
1.8990 \.qma 1.9010 
18.990 1 %.qqq 19.010 
18.990 19.010 
189.86 \Fo.m 190.14 
189.86 190.14 \ $0 .a0 

MIN READING MAX 
-0.050 ,03;3 +0.050 
0.948 \.c\iL 1.052 

9.930 in.0 I 10.07 
9.930 c i b C i 1 3  10.07 
24.90 J5.02 25.10 
24.90 aq.qB 25.10 
49.85 &%,03 50.15 
49.85 q9 3% 50.15 

0.948 7 \  1.052 

99.75 100 .nq- 100.25 
99.75 1 0 0  0 0  I 100.25 

NCOMING 
OUTGOING 



SOUTHVV E S T  R E S E A R C H  INSTITUTETM 
6 2 2 0  C u l e b r a  R o a d ,  P . O .  D r a w e r  2 8 5 1 0  

Ins t i t u t e  Q u a l i t y  S y s t e m s  
Ins t i t u t e  Ca l ib ra t ion  L a b o r a t o r y  

P h o n e :  2 1 0 - 5 2 2 - 5 2 1 5  F a x  2 1 0 - 5 2 2 - 3 6 9 2  

Certificate of Calibration 0972-01 

Submitted By: DIV20 
Address: B57 
Contact: DARRELL DUNN 

Manufacturer Model: KEITHLEY 6 17 
Description: ELECTROMETER 

Serial No: 53741 8 
Asset No: 001 044 

Procedure: CL-658,03/02 

Work Order: 444058433 
Date Issued: Apr 27,2004 

Calibration Date: Apr 27,2004 
**Calibration Due: Oct 27, 2004 

Calibration Location: Bldg. 64 
Environment: Temp. 73.O"F Hum. 33 %RH 

*As Found: IN TOLERANCE 
*As Left: 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 ISOIIEC 17025, 1999 and ANSL'NCSL 2540-1-1994 which are equivalent to relevant requirements of the IS0  9000.1994 series ofstandards. 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 p d u c t  endorsement by the American Association for Laboratory Accreditation (A2LA) or any agency ofthe 
U. S. Government. 

Uncertainty evaluation includes the item under test and is calculated in accordance with the IS0 "Guide to the Expession of Uncertainty in Measurement" (GUM). The uncertainty 
repesents an expanded uncertainty using a coverage factor of k=2 to approximate a 95% confidence level. The calibation process provides aTest Umertainty Ratio (TUR) of less 
than or equal to 25% (4: 1) ofthe test limit unless otherwise stated in remarks or an attachment 

*The client has sole responsibility for determination of inhut oftoleranceor compliance/noncompliance. An in/out of tolerance opinion is povided 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 oftheTI. 

**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 cawe the instrument to 
be cut of tolerance before the next calibration date. 
Remarks: None 

Asset 

001 505 
000 1 82 
009829 
000 108 
009753 

HEWLETT-PACKARD 3458NOPT-002 
FLUKE .5700NEP 

GENERAL RADIO 14336  
ESI iSR1050-1 OM 

GEN RAD 1422-CB 

Approved by: Walt Hill 
Metrology Group Leader 
m:\a21al .rpt Rev date 15, August 02 

MULTIMETER 
CALIBRATOR 
DECADE RESISTOR 
DECADE RESISTOR 
CAPACITOR STANDARD 

Mar 19,05 
Jun 04 ,04  
Nov 26,04 
Mar 24 ,05  
Oct 31,04 

Measurements by: Scott Kester 
Metrology Technician 

1 of 1 



Southwest Research Institute 
Calibration Laboratory 

Ca I i brat io n Report 

Work Order: 444058433 Mfr. KEITHLEY 
Asset No. 001 044 Model 617 
Serial No. 53741 8 ELECTROMETER 

Technician SRK 

Cal Date. 27-Apr-04 

FunctionIRange Test Point TI Reading Difference +/-Test Limits +/-Uncertainty Found/Left 
DC Amps 
200 pA 

2 nA 
20 nA 
200 nA 

2 uA 
20 uA 

200 uA 

2 mA 
20 mA 

20 nC 

DCV 
200 mVolt 

2 Volt 

20 Volt 
200 Volt 

Resistance 
20 GOhm 
2 GOhm 

200 MOhm 
20 MOhm 
2 MOhm 

200 kOhm 
20 kOhm 
2 kOhm 

Rev Marl04 

PAmPs 
190.00 
nAmps 
1 .goo0 
19.000 
190.00 
uAmps 
1 .goo0 
19.000 
190.00 
mAmps 
1 .goo0 
19.000 

nC 
19.000 

mVolts 
190.00 
Volts 

0.4000 
0.8000 
1.2000 
1.6000 
1 .goo0 
1 9.000 
190.00 

MOhm 
110 

100.0 
100.00 
10.000 
1 .oooo 
kOhm 
100.00 
10.000 
1 .oooo 

PAmPs 
189.41 
nAmps 
1.8993 
18.994 
189.94 
uAmps 
1.8999 
19.000 
190.00 
mAmps 
1.9030 
19.030 

nC 
18.958 

mVolts 
190.02 
Volts 

0.4000 
0.8000 
1.2000 
1.5999 
1.8999 
1 8.999 
189.99 

MOhm 
110 

100.2 
100.00 
10.001 
0.9997 
kOhm 
100.00 
1 0.000 
1.0005 

PAm PS 
-0.59 

nAmps 
-0.0007 
-0.006 
-0.06 

uAmps 
-0.0001 
0.000 
0.00 

mAmps 
0.0030 
0.030 

nC 
-0.042 

mVolts 
0.02 
Volts 

0.0000 
0.0000 
0.0000 
-0.0001 
-0.0001 
-0.00 1 
-0.01 

MOhm 
0 

0.2 
0.00 

0.001 
-0.0003 
kOhm 
0.00 

0.000 
0.0005 

Page 1 of 2 

PAmPs 
3.05 

nAmps 
0.0053 
0.049 
0.49 

uAmps 
0.0033 
0.030 
0.30 

mAmps 
0.0033 
0.030 

nC 
0.077 

mVolts 
0.14 
Volts 

0.0003 
0.0005 
0.0007 
0.0009 
0.001 1 
0.01 1 
0.14 

MOhm 
4 

1.6 
0.31 
0.026 
0.0026 
kOhm 
0.26 
0.016 

0.0021 1 

PAmPs 
0.03 

nAmps 
0.0002 
0.002 
0.03 

uAmps 
0.0002 
0.002 
0.02 

mAmps 
0.0002 
0.002 

nC 
0.0012 

mVolts 
0.012 
Volts 

0.00012 
0.00012 
0.00012 
0.0001 2 
0.00012 
0.0012 
0.012 

MOhm 
1.2 

0.16 
0.10 

0.0012 
0.00012 
kOhm 
0.012 
0.001 7 

0.00010 

Result 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 

Pass 

Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

KEITHLEY 61 7 (5700A-EP) 



Southwest Research Institute 
Calibration Laboratory 

Calibration Report 

KEITH LEY 
Asset No. 001 044 Model 617 
Serial No. 537418 TvPe. ELECTROMETER 

Technician SRK 

Cal Date. 2 7-AD r-04 

Voltage Source Volts 
0.000 
10.000 
50.000 
100.000 
-1 00.000 
-50.000 
-10.000 

Volts 
0.032 
10.014 
50.027 
100.045 
-1 00.01 5 
-49.985 
-9.973 

Volts 
0.032 
0.014 
0.027 
0.045 

0.01 5 
0.027 

END OF REPORT 

-0.01 5 

Volts 
0.050 
0.070 
0.150 
0.250 
0.250 
0.150 
0.070 

Volts Found/Left 
0.0012 Pass 
0.0012 Pass 
0.0012 Pass 
0.0015 Pass 
0.001 5 Pass 
0.0012 Pass 
0.0012 Pass 
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S 0 U T H \V E S T R E  S E A R C H IN S T IT U T E T M  
6 2 2 0  C u l e b r a  R o a d ,  P . O .  D r a w e r  2 8 5 1 0  

Ins t i t u t e  Q u a l i t y  S y s t e m s  
Ins t i t u t e  Ca l ib ra t ion  L a b o r a t o r y  

P h o n e :  2 1 0 - 5 2 2 - 5 2 1 5  F a x  2 1 0 - 5 2 2 - 3 6 9 2  

Certificate of Calibration 0972-01 

Submitted By: DIV20 
Address: B57 
Contact: DARRELL DUNN 

Manufacturer Model: KEITHLEY 617 
Description: ELECTROMETER. 

Serial No: 53741 8 
Asset No: 00 1044 

Procedure: CL-658,03/02 

Work Order: 444061389 
Date Issued: Dec 2,2004 

Calibration Date: Dec 2,2004 
**Calibration Due: Jun 2, 2005 

Calibration Location: Bldg. 64 
Environment: Temp. 74.O"F Hum. 39 %RH 

*As Found: IN TOLERANCE 
*As Left: IN TOLERANCE 

This certificate documents traceability to the National Institute of Standards andTechnology (NIST) and theInternational System of Units (SI). The Laboratory quality system 
conforms to ISO/IEC 17025, 1999 and ANSI/NCSL 2540-1-1994 which are equivalent to relevant requiements of the IS0  9000.1994 series ofstandards. 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 ofthe 
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 ofk=2 to approximate a 95% confidence level. See Remarks or attached Calibration Report with the same Work Order 
number for calitration data 

*The client has sole responsibility for determination of idclut of tolerance or compliance/noncompliance, An in/out of tolerance opinion is provided for your convenience tased only 
on the Test Instrument (TI) reading@) 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 oftheTI. 

"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 c a s e  the instrument to 
be cut of tolerance before the next calibration date. 
Remarks: None 

Asset 

000 1 82 
010465 
009753 
009829 
000 1 85 

FLUKE 5700NEP 
FLUKE 8508A-01 
GEN RAD 1422-CB 
ESI S'R1050-1 OM 
GENERAL RADIO 14336  

Approved by: Walt Hill 
Metrology Group Leader 
n:\&lal.rpt Revdate 11, May 04 

CALIBRATOR 
MULTIMETER 
CAPACITOR STANDARD 
DECADE RESISTOR 
DECADE RESISTOR 

Dec 23,04 
Jun 10,05 
Oct 26,05 
Nov 09 ,05  
Mar 05,05 

Measurements by: Scott Kester 
Metrology Technician 

1 of 1 



Southwest Research Institute 
Calibration Laboratory 
Measurement Report 

KEITHLEY 
Asset No. 00 1 044 Model 61 7 
Serial No. 53741 8 Twe. ELECTROMETER 

Technician SRK 

Cal Date. 02-Dec-04 

Voltage Source Volts 
0.000 
10.000 
50.000 
100.000 
-1 00.000 
-50.000 
-1 0.000 

Rev Nod04 

Volts 
0.032 
10.01 3 
50.021 
100.034 
-1 00.004 
-49.979 
-9.972 

Volts 
0.032 
0.01 3 
0.021 
0.034 
-0.004 
0.021 
0.028 

END OF REPORT 

Page 2 of 2 

Volts 
0.050 
0.070 
0.150 
0.250 
0.250 
0.150 
0.070 

Volts 
0.0012 
0.0012 
0.0012 
0.001 5 
0.001 5 
0.0012 
0.0012 

FoundILeft 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

KEITHLEY 617 (5700A-EP) 



Southwest Research Institute 
Calibration Laboratory 
Measurement Report 

KEITH LEY 
Asset No. 001 044 Model 61 7 
Serial No. 53741 8 Type. ELECTROMETER 

Technician SRK 

Cal Date. 02-Dec-04 

Function/Range Test Point TI Reading Difference +/-Test Limits +/-Uncertainty Found/Left 
DC Amps 
200 pA 

2 nA 
20 nA 

200 nA 

2 uA 
20 uA 
200 uA 

2 mA 
20 mA 

20 nC 

DCV 
200 mVolt 

2 Volt 

20 Volt 
200 Volt 

Resistance 
20 GOhm 
2 GOhm 

200 MOhm 
20 MOhm 
2 MOhm 

200 kOhm 
20 kOhm 
2 kOhm 

Rev Nov104 

PAmPs 
190.00 
nAmps 
1 .goo0 
19.000 
190.00 
uAmps 
1 .goo0 
19.000 
190.00 
mAmps 
1 .goo0 
19.000 

nC 
19.000 

mVolts 
190.00 
Volts 

0.4000 
0.8000 
1.2000 
1.6000 
1 .goo0 
19.000 
190.00 

MOhm 
110 

100.0 
100.00 
1 0.000 
1 .oooo 
kOhm 
100.00 
10.000 
1 .oooo 

PAmPs 
188.48 
nAmps 
1.8989 
18.989 
189.87 
uAmps 
1.8997 
18.992 
189.98 
mAmps 
1.9030 
19.030 

nC 
19.060 

mVolts 
190.01 
Volts 

0.4000 
0.8000 
1.2000 
1.5999 
1.8999 
18.999 
189.99 

MOhm 
110 

100.1 
100.01 
10.002 
0.9999 
kOhm 
100.00 
10.001 
1.0007 

PAmPs 
-1.52 

nAmps 
-0.001 I 
-0.01 1 
-0.13 

uAmps 
-0.0003 
-0.008 
-0.02 

mAmps 
0.0030 
0.030 

nC 
0.060 

mVolts 
0.01 
Volts 

0.0000 
0.0000 
0.0000 
-0.0001 
-0.000 1 
-0.001 
-0.01 

MOhm 
0 

0.1 
0.01 
0.002 

-0.0001 
kOhm 
0.00 

0.001 
0.0007 

Page 1 of 2 

PAmPs 
3.05 

nAmps 
0.0053 
0.049 
0.49 

uAmps 
0.0033 
0.030 
0.30 

mAmps 
0.0033 
0.030 

nC 
0.077 

mVolts 
0.14 
Volts 

0.0003 
0.0005 
0.0007 
0.0009 
0.001 1 
0.01 1 
0.14 

MOhm 
4 

1.6 
0.31 

0.026 
0.0026 
kOhm 
0.26 

0.016 
0.0021 1 

PAmPs 
0.03 1 

nAmps 
0.00022 
0.0022 
0.031 

uAmps 
0.0001 9 
0.001 9 
0.01 9 

mAmps 
0.00014 
0.0014 

nC 
0.0012 

mVolts 
0.012 
Volts 

0.00012 
0.0001 2 
0.0001 2 
0.00012 
0.00012 
0.0012 
0.01 2 

MOhm 
1.2 

0.16 
0.10 

0.0012 
0.00012 
kOhm 
0.012 
0.0017 

0.0001 0 

Result 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 
Pass 

Pass 
Pass 

Pass 

Pass 

Pass 
Pass 
Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
Pass 
Pass 

Pass 
Pass 
Pass 
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