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

Certificate of Calibration 
. 

This notification serves to c e r q  that the unit described above has been 
inspected and tested in accordance with specifications published by Keithley 
Instruments, Inc. 

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

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

.’/ Metrology Services 

PA-214 Rev. E 



SOUTHWEST RESEARCH INSTITUTE 

Issued to: DARRELL DUNN 
Manufacturer: KEITH 
Nomenclature: ELECTROMETER 
Serial Number: 0579628 

Temperature: 74.OF 

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 
10/11/94 

DIV20 ,B57 

ENVIRONMENTAL CONDITIONS 

CALIBRATION INFORMATION 

Location: ROTHE 
Procedure Number: MFGR SPECS 
Remarks : ROTHE CERTIFICATE #36389 

Asset Number: 003400 
Model Number: 617 

SwRI Capital Number: 

Relative H u m i d i t y :  35 % 

Technician: 
Accuracy: MFG SPEC 
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 

4 

Next Cadibration Due: 10/07/95 



, 

Issued to: DARRELL DUNN 
Manufacturer: KEITH 
Nomenclature: ELECTROMETER 
Serial Number: 0579628 

Temperature: 74.OF 

Location: ROTHE 
Procedure Number: MFGR SPECS 
Remarks : CERTIFICATE : 

SOUTHWEST RESEARCH INSTITUTE 

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 
10/11/94 

DIV20 ,B57 

ENVIRONMENTAL CONDITIONS 

CALIBRATION INFORMATION 

36389 

Asset Number: 003400 
Model Number: 617 

SwRI Capital Number: 

Relative Humidity: 35 % 

Technician: 
Accuracy: MFG 
Received IN To 

SPEC 
erance 

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

STANDARDS USED FOR CERTIFICATION 

Asset # Serial # Mfg Model # Nomenclature Cal Date In t .  Cal Due 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VENDOR 

Work Order: 15195 
Cal'bratio Date: 10/07/94 
Int rv months 
Next Calibration Due: 04/07/95 



Rothe Development lnc. 
Metrology Services Division 

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

Certificate of Calibration 
DUE DATE: 1 0 / ~ / ~  

ISSUED To: Southtrest Research Institute (30) MFG Keith 1 ey 

6220 Cuiebra, Plds. &$/Division 30 
San Antonio, TX 78284 MODEL 617 
684-5111 * 2702 

SERIAL # 0579628 

TYPE Elect row t er 
CONTRU: 103 - 19349 

SPECIFIMTIW: WG 
pfKmM?E: HFG RECEIVED IN-SPECS 
t3ow( ORDER t: 45030 OUT-OF-SPECS 0 
WTER PO #: 03M)2/ST#244821/ 

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the 
requirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through 
Primary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions: 
Temperature 74oF 

Ref # llodel # Rfsr Serial # Descr i ~ t  ion Cal Date Int Cal Due 
TR 20 sm FLUKE 4605002 CALIBRPlfm 08/25/94 3 11/25/?4 
TR 235 65904 WILDLIE 5 9 w  T E R m  m/24/94 12 08/24/95 
m 75 " JRL 75 E S I S T W  BOX 05/03/94 12 05/03/95 

, Relative Humidity 351. 
Test Report Nunber and Calibration Standards Used 

Test Report Numbers ---- ---I 

DCV FLUKE CERTIl W70 
clcv FLUE Car# W30 
OHn NIST TEST# E0839 
TEF# NIST TEST# 251316 
Hz ##VB Transnission 

INSPECTED BY 
COMMENTS: 

RDI 1001 



0 

ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA : KEITHLEY 6 17 

CUSTOMER : -c- LX 

SERIAL : os-lcrb28 
WO NUMBER : 5 0  

CAL DATA TAKEN 

CONDITION 

INCOMING I/' 
OUTGOING / 

IN TOLERANCE c/ 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 

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

CURRENT AC CUR AC V 

RANGE I N P UT 
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 
1.3 UA 
190 NA 
19 NA 
1.9 NA 
190 PA 
19 PA 
1.9 FA 

C 0 U L 0 r'l I3 A C C UP. A C Y 

RANGE INPUT 
2NC 1V f 1000 PFD 

MIN READ1 NG MAX 

18.970 '%*?qq 19.030 
-0.00 1 0 ~ 0 0 ~  to.001 

1.8967 \ *  8997 1.9033 
189.70 \ s9 8 9 6  190.30 
18.970 8b99-I 19.030 

M IN READ I NG MAX 
0.935 338 1.005 
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SOUTHWEST RESEARCH INSTITUTE 

Department of Quality Assurance 
Calibration Laboratory 

CERTIFICATE OF CALIBRATION 
10/06/95 

Issued to: DARRELL DUNN DIV20 , B57 
Manufacturer: KEITH 
Nomenclature: PROGRAMMABLE ELECTROMETER 
Serial Number: 0579628 
Notes: 

Asset Number: 003400 
Model Number: 617 

SwRI/Div. I.D. #: 

ENVIRONMENTAL CONDITIONS 

Temperature: 73.OF Relative Humidity: 36% 

CALIBRATION INFORMATION 

Procedure Number: MFGR SPECS 
Remarks : CALIBRATED BY ROTHE DEV-1 

CERT# 40526 

Accuracy: MFG SPEC 
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#: 18889 
Date: 10/05/95 

bration Due: 10/05/96 
i 2 months 



- - Rothe Development lnc. -@ 
' I= 

Metrology Services Division 
46 14 SlNCLAlR RD., SAN ANTONIO, TEXAS 78222 2 10-648=3 13 1 FAX 2 10-648-409 1 

Certificate of Calibration 
DUE DATE: 10/05/96 

ISSUED To: %uthwest Rezarch I n s t i t u t e  (30) MFG Ke i th 1 ey 
t220 Culebra, Bldg. 64/Divisjwt 30 
San Antonio, TX 73284 MODEL 417 
584-5111 * 2702 

SERIAL # 0 5 7 9 6 ~  
COMTHot: 103 - 19349 
TECHNICIAN #: 4 TYPE Electrometer 
SPECIFfCPITIOWS: MFG 
PhrnWf : HFG RECEIVED IN-SPECS 
tboRK ORfrER #: 50279 OUT-OF-SPECS 0 
C U S T E R  PO # : @3602/ST27 1409/20-5704- 

All Calibration measurements performed at ROTHE DEVELOPMENT INC. METROLOGY SERVICES meet the 
requirements of MIL-STD-45662A, and are traceable to the National Institute of Standards and Technology through 
Primary NIST Calibration or Secondary Calibration performed by other Metrological facilities. Ambient conditions: 
Temperature 73*F , Relative Humidity 36% 

Ref # Rodel # Hfgr Serial # D e w  i p t  i on Cat Date I n t  Cat Due 
TR 20 mxa FLUKE 4(,!j:d@1 CBt IBRATOR 09/05/95 3 12/05/85 
TR 75 N M W  JRL 75 H E S I S T W  BOX 07/11/55 12 07/11/96 
Ti? 235 65ON Guz Lltl I NE 59660 TE WOHMETER os/a 1 /% 12 09/0 1 /SS 

Te5t Report Number and Cat i brat  i wt Standards us;ed 

Test Report Numbers ------- _------ 
LO.' FLLKE CERT# f4lfO 
pA=V FLUKE CERT# W30 
CktH HIST TEST# 2WP 
TEW WIST TEST# 251316 
H i  lrlwvfi Tranrjmisjsicm 

INSPECTED BY 0 &A yu-, A%.e* 
COMMENTS: 

RDI 1001 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CUSTOMER: zluu DATE : s oc't-9s 
WO NUMBER: S O L 7 9  
SERIAL: OS? 9 b 'L, s? 

CALIBRATION DATA TAKEN 

TECH: P3 s 

INCOMING 
OUTGOING d 

CONDITION OF EQUIPMENT IN TOLERANCE t /  
~ 

OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C * 0 0 . 3 7  

CURRENT ACCURACY 

RANGE 
20 mA 

2 m A  
200 UA 
20 UA 

RANGE 
2 uA 
200 nA 
2 0  nA 
2 nA 
200 pA 
20 PA 
2 PA 

INPUT 
ZERO CHECK 
19 mA 
1.9 mA 
190 UA 
19 UA 

NOMINAL 
1.9 UA 
190 nA 
19 nA 
1.9 nA 
190 p A  
19 pA 
1.9 pA 

COULOMB ACCURACY 

RANGE 
2 nC 

INPUT 
1V / 1000pF 

MIN READING MAX 
-0 0 001 ~ * o o o  +0.001 
18.970 c 8,999 19.030 
1.8967 \,9000 1.9033 
189 . 70 L 9 0 , O O  190.30 
18.970 19.00\ 19.030 

TOLERANCE READING 
+.l5% +4C P / F  \ *8?99 
f.25% +lC P / F  mo,t,\ - 

,+1.6% +lC P / F  89x7 
+l.6% +7C P / F  1 8 . 9 9 9  
+1.6% +66C P / F L9os \ 

MIN READING MAX 
0.995 ' 999 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 
2 KB (19) L90m \c 
20 KO r%%q lc 

2 MQ 
20 Ma 
200 Mfi 
2 GB 
20 GB 
200 GQ 

TOLERANCE 
f0.2% +4c 
+0.15% +lC 
f0.25% +lC 
20.25% +lC 
fo.25% 
20.3% +lC 
f1.5% +lC 
+1.5% + 1C 
f1.5% + 1C 

OUTPUT VOLTAGE SOURCE ACCURACY 

OUTPUT SETTING 
00 0 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 
189.87 \90.00 190.13 
189.87 \89,99 190.13 
1.8990 \ I  01000 1,9010 
1.8990 1. g999 1.9010 

18 . 990 \ci.oq) 19.010 
18.990 \q,om 19.010 

189.86 \ 89,qq 190.14 
189.86 \9O,OS 190.14 

MIN READING MAX 
-0 . 050 - 0 . 0 \ 7  +O. 050 
+O . 948 \ $0 \7 +lo 052 
-0.948 940 -1 . 052 
+9.930 \b,OZL +10.07 
-9.930 9 .?84 -10.07 
+24 . 90 Z S.027 +25.10 

+49 . 85 s'0.03C, +50 . 15 
-49.85 "tTC997 -50.15 
4-99.75 \bO-O't(, +loo. 25 

-24.90 zY-990 -25.10 

-99.75 \OO.m8 -100 . 25 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CUSTOMER: 2 S - G  
WO NUMBER: S ( - ; > t s q  
SERIAL: 0s701L728 

CALIBRATION DATA TAKEN 

CONDITION OF EQUIPMENT 

DATE : S OC! qr 
TECH: 9x s 
INST NO: \93L(q 

INCOMING W 
OUTGOING 

IN TOLERANCE I/ 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

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

CURRENT ACCURACY 

RANGE INPUT 
20 mA ZERO CHECK 

19 mA 
2 m A  1.9 mA 
200 UA 190 uA 
20 UA 19 UA 

RANGE NOMINAL ACTUAL 
2 uA 
200 nA 
20 nA 
2 nA 
200 PA 
20 PA 
2 PA 

1.9 uA 
190 nA 
19 nA 
1.9 nA 
190 PA 
19 PA 
1.9 PA 

COULOMB ACCURACY 

RANGE 
2nC 

INPUT 
1V / 1000pF 



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 
2 KO 
20 KQ 
200 KQ 
2 MQ 
20 Ma 
200 MQ 
2 GQ 
20 GQ 
200 GB 

TOLERANCE 
20.2% +4c 
20.15% +lC 
f0.25% +1C 
f0.25% +lC 
20.25% +lC 
20.3% +lC 
21.5% +lC 
f1.5% + 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 

MIN READING MAX 
189 . 87 \ 9 ~ , 0 &  190 . 13 
189.87 \ 4 0 , 0 3  190.13 
1.8990 1*9ooz, 1.9010 
1 . 8990 \ ,9002 1 . 9010 
18.990 \ g ,997 19 . 010 
18 . 990 \ S * ? 9 b  19 . 010 
189.86 \ 8 ? . 9 b  190.14 
189 . 86 \ % y V 3 7  190.14 

MIN READING MAX 
-0.050 +O . 050 
+O . 948 L o \ q  +1 . 052 
-0.948 .981 -1.052 
+9 . 930 10,023 +lo. 07 
-9.930 9,98q -10.07 
+24.90 25,oLq +25.10 
-24.90 Z.4.Wb -25 . 10 
+49 . 85 so. Q3(p +50.15 
-49 . 85 ‘49,997 -50 . 15 



METROLOGY SERVICES DIVISION 

PRECISION MEASUREMENT EQUIPMENT LABORATORY 

TRACEABLE TO NlST 

‘ p  
eve or rnen l ,  =- == 

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

CHARGE# lo7 CONTROL# & lW9 2 10-648-3 13 1 FAX: 2 10-648-409 1 

WORK ORDER # %279 

RDI 2002 

SHIP VIA: DATE: 

ADDRESS 6220 Culebra, Bldg. M/Division 30 PHONE# 484-5111 * 2702 
San Antonio, TX 782’84 

CONTACT (NAME) wn* PattersKm FAX# 5zv36?2 

PURCHASE ORDER # O~MZ/ST2714Os/~-SN4- O 4 2 

CUSTOMERCOMMENTS Nfl mw cIFm W17A OLIT OF ITm 

CALIBRATION DATE RECEIVED IN SPECS. 
OPERATIONAL CHECK RECEIVED INOPERATIVE 

RECEIVED OUT OF SPECS. 

RECEIVED BY: 

CKT REF # QTY. - 

TR #’s \ 

I I 

I ”  

I 
I 

PARTS TOTAL 

REPAIR LABOR 

SHIPPING 

TEAR DOWN CHARGE 

CALIBRATION 

TAX 

97 -9 

COMMENTS 



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: 0579628 
Asset Number: 003400 

I Environmental Conditions I 

Temperature: 73.0 Deg. F Humidity: 34% 

[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: 4 Oct 96 

Interval: 12 months 

Next Calibration Due: 4 Oct 97 

Remarks: CAL AT ROTHE DEVELOPMENT, 
CERT. #45243 

Certificate # 22861 

1 
1 

Calibration Procedure: MFG 

Accuracy: MFG SPEC 

Received: In Tolerance 

SAN ANTON IO, 

LAST PAGE OF REPORT 
Total Pages Printed: 1 



Southwest Research Ins tit u te 
6220 Culebra Road 

San Antonio, TX 78238 
Department of Quality Assurance 
Calibration Laboratory 

Certificate of Calibration 
24 October 1997 

Issued to: DARRELL DUNN DIV20 857 
Manufacturer/Model: KEITHLEY 61 7 
Description: PROGRAMMABLE ELECTROMETER 
Serial Number: 0579628 
Asset Number: 003400 

IEnvironmental Conditions b 

Temperature: 72.00 Deg. F Humidity: 34 YO RH 

[Calibration Information 

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

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

Calibration Date: 23 Oct 97 Calibration Procedure: MFG 

Interval: 12 months Uncertainty: MFG SPECS 

Next Calibration Due: 23 Oct 98 Received: In Tolerance 

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

[Standards Used 

Asset MFR Model Description Serial No. Due Cal 

VENDOR 

Total Pages Printed: 1 

Certificate # 27162 



, Southwest Research Institute 
6220 Culebra Road 

San Antonio, TX 78238 
Department of Quality Assurance 
Calibration Laboratory 

ACCREDITED - 
Certificate # 

09 72-0 1 

Certificate of Calibration 
28 October 1998 

Issued to: DARRELL DUNN DIV20 I357 
Manufacturer/Model: KEITHLEY 61 7 
Description: PROGRAMMABLE ELECTROMETER 
Serial Number: 0579628 
Asset Number: 003400 

ali brat ion I nfonnat ion 

Calibration was in accordance with requirements of MIL-STD-45662A and ANSVNCSL 254-1  -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: 74.0 Deg. F Humidity: 35 ?h RH 

Calibration Date: 27 Oct 98 Calibration Procedure: MFG 

Interval: 12 months Tolerance: MFG SPECS 

Next Calibration Due: 27 Oct 99 Received: IN TOLERANCE 

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

tandards Used I 
Asset MFR Model Description Serial No. Due Cal 

VENDOR VENDOR STANDARD NONE NONE 

Signed: 

Title: 

Total Pages Printed: 

Certificate # 31712 



SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

December 27,1999 

To: D A R R E L L D F  DIV20 B57 

From: JimPa 

Subject: C a l i b r a t i o w n  approved supplier 

ManufacturerModel: KEITHLEY 6 17 
Description: ELECTROMETER 
Serial Number: 0579628 
Asset Number: 003400 
Calibration Due: December 26,2000 
Remarks: ROTHE CERTIFICATE NO.:19349:946195159. 

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 sewice in support of project activities 
that require the use of approved suppliers. Please noti@ Mark Romero, extension 5215, of any 
discrepancies with the item or calibration documentation. 

Attachment@) I 

m:\asll .rpt Rev 17 Nov 99 



CERT. 
: 9 3 4 Q :  I ?=IF*766533 

ROTHE DEVELOPMENT, INC. 
METROLOGY SERVICES DIVISION 

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

CERTIFICATE OF CALIBRATION 

CONTROLNO.: 3 C'? - 1 9 3 4 9  

TECHNICIAN: i CALIBRATION PERFORMED AT: ~ D 4 ~ ~  
SPECIFICATIONS: !.fFG CALIBRATION INTERVAL 12m . 
PROCEDURE: !,TZ TEMPERATURE ? ? .  "I OF 

RELATIVE HUMIDITY: 2 5 % WORKORDER "32Ql E'd-12  
CUSTOMERP.0.: C115'LX,'ST3SII 171,(C!075G, 55 

RETURNED CONDITION I N  TC?LERF.353 
RECEIVED CONDITION I N  TOIAZRP.lYCZ DATE RECEIVED: 3 ,' 1 0 2 c' ? 2 

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(s) does not exceed 25% (TUR24:l) of the instrument specification($ unless noted in the COMMENTS 
section. 

MFG MODEL SERIAL NO. 

5 7  0ClA;'fiSF i;BcI5OC2 

DUE DATE 

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

3/1?/2f;C',3 
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 SeMces Division. 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CUSTOMER : S b  J’cx DATE : 1 0  Wccf o x  
WO NUMBER: O O L , o l ~ q ~  L, TECH : *cxL 
SERIAL : ~ ~ 1 9 L 2 X  INST NO: \013?3 
CUST ID: 

CALIBRATION DATA TAKEN INCOMING L 
OUTGOING ./ 

CONDITION OF EQUIPMENT IN TOLERANCE ,/ 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C ‘00 \q 

CURRENT ACCURACY 

RANGE 
20 mA 

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

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

COULOMB ACCURACY 

RANGE 
2 nC 

INPUT 
1V / 1000pF 

MIN READING MAX 

18.970 19.00q 19.030 
1.8967 ,9007 1.9033 
189.70 ss37 190.30 
18.970 \9.(30s 19.030 
1.8967 \.9ooc;f 1.9033 
189.51 \ 89.9, 190.49 

\?.OO’3 19.049 18.951 
1.8947 1,90\), 1.9053 
186.95 \ s9 .99  193.05 
18.689 \9 , Q 3  \ 19.311 
1.8630 ,9049 1.9370 

-0.001 0,000 + o .  001 

MIN READING MAX 
0.9949 *4qqy 1.0051 

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



w 
r / '  

DC VOLTAGE ACCURACY 

RANGE INPUT 
200 mV +190 mV 

-190 mV 
2 v  +1.9 v 

-1.9 v 
20 v +19 v 

-19 v 
200 v +190 v 

-190 v 

RESISTANCE ACCURACY 

RANGE 
2 KQ 
20 KQ 
200 KQ 
2 MQ 
20 MQ 
200 Md 
2 GQ 
20 GQ 
200 GQ 

TOLERANCE 
+0.2% +4c 
+0.15% +1C 
- +0.25% +1C 
+0.25% +1C 
- + 0 . 2 5 %  +1C 
+0.3% +1c 
+l.5% +1c 
+1.5% + 1c 
+l.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: \ 9 > 4 3  
DOC. DATE: 2 /22 /2001  

2 OF 2 

MIN READING MAX 
189.87 \q04 07 190.13 
189.87 \ct0.07 190.13 
1.8990 .9 003 1.9010 
1.8990 \.9.ooL( 1.9010 
18.990 \ $  ,996 19.010 
18.990 m 3 9 b  19.010 
189.86 \ 8 4 . 9 5  190.14 
189.86 1 Xq,?(,, 190.14 

MIN READING MAX 

0.948 \ . om 1.052 
0.948 L v 3 \  1.052 
9.930 \O ,o,\i 10.07 
9.930 9 b994 10.07 
24-90 2s,~s 25.10 

2 ~ , 0 \  25.10 24.90 
49.85 5 0 , o B  50.15 
49.85 so,oC\ 50.15 
99.75 \C30,\2J 100.25 
99.75 \OO,oq 100.25 

+O. 050 -0.050 b 0 \7 

/ INCOMING 
/ OUTGOING 



SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

October 2,2002 

To: DARRELLDUNN DIV20 B57 

From: Walt Nil, Metrology Group Leader 
Institute Calibration Laboratory 

Subject: Status of Calibration Supplier 

ManufacturerModel: KEITHLEY 6 17 

Description: ELECTROMETER 
Serial Number: 0579628 
Asset Number: 003400 

Work Order Number: 444049808 

Date Calibrated: September 22,2002 
Supplier: ROTHE DEVELOPMENT7 INC., SAN ANTONIO, TX 
Remarks: Rothe Cert # 19349: 10326759 17 

( / upplier 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 
documentat ion. 

Attachment(s) -7 

m:\nonasD.rpt Rev 7 Dec 01 



CERT. NUMBER: 
1934 9: 1032675917 

0 -  = -- ROTHE DEVE 
-c 

4614 SINCLAIR RD., SAN ANT 

CERTIFICATE 0 CALIBR 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CUSTOMER: 5W kx DATE : 2 2 s e p P L  
WO NUMBER:= TECH : P3L 
SERIAL : O . S 7 9 ( d t K  INST NO: L’1&qq 
CUST ID: 00 

CALIBRATION DATA TAKEN 

CONDITION OF EQUIPMENT 

INCOMING 4 
OUTGOING / 

IN TOLERANCE / 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READ I NG 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE ~ 6 6  C - m O O Q b  

CURRENT ACCURACY 

RANGE 
2 0  mA 

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

INPUT 
ZERO CHECK 
19 mA 
1.9 mA 
190 uA 
19 UA 
1.9 uA 
190 nA 
19 nA 
1.9 nA 
190 PA 
19 PA 
1.9 PA 

COULOMB ACCURACY 

RANGE 
2 nC 

INPUT 
1V / 1000pF 

M I N  READING MAX 

18.970 \q ,oOq 19.030 
1.8967 \ .9003 1 9033 
189.70 \8?.9h 190.30 
18.970 \ q . O O S  19.030 
1.8967 \ .qOO(o 1.9033 
189.51 \89.90 190 -49 
18.951 \Z3 ,997 19.049 
1.8947 \ , 9 a O  1.9053 
186.95 \ 89.76 193.05 
18.689 \9.00\ 19.311 
1.8630 \ .90\1 1.9370 

- 0 . 0 0 1  0‘0- + o .  001 

MIN READING MAX 
1.0051 0.9949 Iqv=Pl 

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 v 
200 v +190 v 

-190 v 

RESISTANCE ACCURACY 

RANGE ACUTAL INPUT 
2 KQ (19) \-8?9$ 2c 
20 KQ G3.994 {c. 

20 GQ 
200 GQ 

TOLERANCE 

&0.15% +1C 
&0.25% +1C 
+0.25% +1C 
+ 0 . 2 5 %  + 1 C  
&0.3% +1c 
+1.5% +1c 
+1.5% + 1c 
&1.5% + 1c 

&0.2% +4c 

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: \93q9 
DOC. DATE: 2 / 2 2 / 2 0 0 1  

2 OF 2 

MIN READING MAX 
189.87 \90.0(7 190.13 
189.87 \ S O  .Og  190.13 
1.8990 \.TOOL( 1.9010 
1.8990 \*9ODLf 1.9010 
18.990 rg,?qS 19.010 
18.990 18.99s 19.010 
189.86 \ ‘89.94 190.14 
189.86 \8$.7S 190.14 

MIN READING MAX 
-0.050 O . O \ 7  +0.050 

1.052 
0.948 1.052 
9.930 \0.03b 10.07 

0.948 I a Q \ 8  
b 

10.07 
24.90 2S,OY7 25.10 
24.90 2S.013 25.10 
49.85 S(3.07S 50.15 
49.85 SO,oq \  50.15 
99.75 \oo. \3 100.25 

c 9.930 5 .orq.\ 

99.75 (oo.o”\ 100.25 

c/ INCOMING 
/ OUTGOING 



. 

SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

September 19,2003 

From: Walt Hill, Metrology 

To: 

Institute Calibration Laboratory 

Subject: Status of Calibration Supplier 

ManufacturerModel: KEITHLEY 6 17 

Description: ELECTROMETER 
Serial Number: 0579628 
Asset Number: 003400 

Work Order Number: 444055339 

Date Calibrated: September 17,2003 
Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3 13 1 
Remarks: Rothe Cert # 19349: 1063795436 

/ upplier is 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 noti@ the Institute Calibration Laboratory, extension 5215, of any discrepancies with the item or calibration 
documentat ion. 

Attachment(s) 3 

m:\nonasl2.rpt Rev 7 Dec 01 





ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CALIBRATION DATA TAKEN 

CONDITION OF EQUIPMENT 

DATE : 
TECH : 
INST NO: \4sqCj 

- 1 -  

I -  

INCOMING t/ 

OUTGOING / 

IN TOLERANCE ,/ 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C -0ooq 

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 mA 
1.9 mA 
190 UA 
19 UA 
1.9 UA 
190 nA 
19 nA 
1.9 nA 
190 PA 
19 pA 
1.9 pA 

COULOMB ACCURACY 

RANGE 
2nC 

INPUT 
1V / lOOOpF 

MIN READING MAX 

18.970 \9,(3oq 19.030 
1.8967 \ 3 0 0 R  1.9033 
189.70 \ 8$.94 190.30 
18.970 \ $ ,  00% 19.030 
1.8967 L bqmp 1.9033 
189.51 \ 8ci .85 190.49 
18.951 19 .om I 19.049 
1.8947 \ L400L 1.9053 
186.95 m 9 . 9 0  193.05 
18.689 \9.008 19.311 
1.8630 1 OrOC-,’i 1.9370 

-0.001 0 , O O ~  +0.001 

MIN READING MAX 
0.9949 -q?97  1.0051 

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



DC VOLTAGE ACCURACY 

RANGE INPUT 
200  mV +190 mV 

- 1 9 0  mV 
2 v  + 1 . 9  v 

- 1 . 9  v 
20  v +19 v 

- 1 9  v 
2 0 0  v +190 v 

-190  v 

RESISTANCE ACCURACY 

RANGE 
2 KQ 
2 0  KQ 
2 0 0  KQ 
2 MQ 
2 0  MQ 
2 0 0  MQ 
2 GQ 
20  GQ 
200 GQ 

OUTPUT VOLTAGE SOURCE ACCURACY 

INST NO: 29 3qq 
DOC. DATE: 2/22/2001 

MIN READING MAX 
1 8 9 . 8 7  190.09 1 9 0 . 1 3  
1 8 9 . 8 7  F i 0 . 0 ~  1 9 0 . 1 3  
1 . 8 9 9 0  \.Soos 1 . 9 0 1 0  
1 . 8 9 9 0  \.9007 1 . 9 0 1 0  
1 8 . 9 9 0  \I2393 1 9 . 0 1 0  
1 8 . 9 9 0  \8 ,993 1 9 . 0 1 0  
1 8 9 . 8 6  \ 89.93 1 9 0 . 1 4  
1 8 9  8 6  \ g9.9 L1 1 9 0 . 1 4  

TOLERANCE 

+0 .15% +1C P / F 
2 0 . 2 5 %  +1C P / F 
2 0 . 2 5 %  +1C P / F 
+0 .25% +1C P / F 

2 0 . 2 %  +4c P / F  

& 0 . 3 %  +1c P / F  
2 1 . 5 %  +1C P / F  
2 1 . 5 %  + 1C P / F 
&1.5% + 1C P / F 

OUTPUT SETTING 
00. oov 
+01.00 v 
-01.00 v 
+10.00 v 
-10.00 v 
+ 2 5 . 0 0  V 
- 2 5 . 0 0  v 
+ 5 0 . 0 0  V 
- 5 0 . 0 0  v 
+100.00 v 
-100.00 v 

2 OF 2 

MIN READING MAX 
- 0 . 0 5 0  O.O\(p + O .  050  

0 . 9 4 8  L O \ ?  1 . 0 5 2  
0 . 9 4 8  b - 8 5  1 . 0 5 2  
9 . 9 3 0  m.03 1 0 . 0 7  
9 . 9 3 0  3 . 9 9 7  1 0 . 0 7  
2 4 . 9 0  Z S , o s  2 5 . 1 0  
2 4 . 9 0  2% (3 2 5 . 1 0  
4 9 . 8 5  - \O.Qg 5 0 . 1 5  
4 9 . 8 5  5-0.05 5 0 . 1 5  
9 9 . 7 5  \oo.\‘l 1 0 0 . 2 5  
9 9 . 7 5  \ o o . \ \  1 0 0 . 2 5  

I/ INCOMING 7 OUTGOING 



b . 

SOUTHWEST RESEARCH INSTITUTE 
CALIBRATION LABORATORY 

MEMORANDUM 

September 17,2004 

To: DARRELLDUNN DIV20 B57 

From: Walt Hill, Metrology Group Leader 
Institute Calibration Laboratory 

Subject: Status of Calibration Supplier 

ManufacturerModel: KEITHLEY 6 17 

Description: ELECTROMETER 
Serial Number: 0579628 
Asset Number: 003400 

Work Order Number: 4440606 13 

Date Calibrated: September 13, 2004 
Supplier: ROTHE DEVELOPMENT, SAN ANTONIO TX - AUDIT - 648-3 13 1 
Rtmarks: Rothe Cert. #19349: 1095084977. 

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

( ) Supplier is 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 t h e .  

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

/ 

Attachment(s) 5 

m:\nonasl2.rpt Rev 7 Dec 01 



CERT. NUMBER: 19349: 1095084977 

METROLOGY SERVICES DIVISION 
4614 SINCLAIR RD., S A N  ANTONI0,TEXAS 78222 PH:210648-3131 

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

6220 Culebra 
San Antonio, TX 78284 

CONTROLNO: 103 - 19349 
TECHNICIAN: 4 
SPECIFICATIONS: MFG 
PROCEDURE: MFG 
WORK ORDER: 002040057 
CUSTOMER P.O.: 0 15 7 1 WST4 1 845 8 A.20.0075 5 .OOO 
RECEIVED CONDITION: IN TOLERANCE 
RETURNED CONDITION: IN TOLERANCE 

COMMENTS: 

ATTACHMENTS: CALIBRATION DATA 4 SHEETS 

MFG: Keithley 
MODEL: 617 CAL DATE: 9/13/04 
NOMEN: PROG ELECTROMETER DUE DATE: 
SIN: 0579628 
CUST. ID: 3400 

CALIBRATION PERFORMED AT: RDMSD 
CALIBRATION INTERVAL: 0 
TEMPERATURE: 73.0°F 
RELATIVE HUMIDITY 36% 

DATE RECEIVED: 9/3/04 

All calibrations performd at Rothe Development, 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 Technobgy. 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. 

T W  MFG 
20 FLUKE 
25 8 FLUKE 
30 HP 
75 JRL 
235 GUILDLINE 

MODEL SERIAL NO. DUE DATE 
5700NEP 4605002 10/9/2004 
5725A 6585002 10/9/2004 
3458A 2823A0 1926 912 1 /2004 
NMN 5 3/ 1 12005 
6500A 9660 1/22/2005 

APPROVED BY E M S  U Q C O  DATE: 911 4/04 
RDMSD 100 1 This certificak'may not be reproduced, except in full, without written approval of Rothe Development, Inc. Metrology Services Division 
11/03 1 OF 1 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CUSTOMER : 5 u b- 
~~ 

WO NUMBER: O=20”tOaS7 
SERIAL : os-J@& 
CUST ID: 3’-tos 

CALI BRAT I ON DATA TAKEN 

CONDITION OF EQUIPMENT 

INCOMING / 
OUTGOING 

IN TOLERANCE ,/ 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

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

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 mA 
1.9 mA 
190 UA 
19 UA 
1.9 UA 
190 nA 
19 nA 
1.9 nA 
190 PA 
19 PA 
1.9 PA 

COULOMB ACCURACY 

RANGE 
2 nC 

INPUT 
1V / lOOOpF 

MIN READING MAX 
-0.001 O ~ O O S  +0.001 mA 
18.970 \ B ,9% 19.030 
1.8967 ( , 8 9 ? q  1.9033 
189.70 \eS.q3  190.30 UA 
18.970 \3.(30? 19.030 
1.8967 \.sol3 1.9033 
189.51 \gq.ctI 190.49 nA 
18.951 \?,oo\ 19.049 
1.8947 \ . $ O O ~  1.9053 
186.95 \ gq.90  193.05 PA 
18.689 \&.rTb 19.311 
1.8630 \ . 8 y s ]  1.9370 

MIN READING MAX 
0.9949 1 9 q g s  1.0051 nC 

1 OF 2 
DOC. DATE: 9 / 1 2 / 2 0 0 4  



DC VOLTAGE ACCURACY 

RANGE INPUT 
200 mV +190 mV 

-190 mV 
2 v  +1.9 v 

-1.9 v 
20 v +19 v 

-19 v 
200 v +190 v 

-190 v 

RESISTANCE ACCURACY 

RANGE ACUTAL INPUT 
2 kQ (19) 1.8999 k 
20 kQ \8.”tcts K 
200 kQ \Cis.oo IC 
2 MQ \ 3 0 0 0  u”\ 
20 Mi2 M.Ctq7 w 
2 0 0  MQ (1) \bO.OOvrvl 
2 GQ ’9%b G 
20 GQ 9 . 9 7 9  r, 
200 GQ 9 8 . 8 8  & 

TOLERANCE 
&0.2% +4c 
+0.15% +1C 
&0.25% +1C 
&0.25% +1C 
+ 0 . 2 5 %  +1C 
& 0 . 3 %  +1c 
+l.5% +1C 
&l.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 

MIN READING MAX 
189.87 CqS.Iz 190.13 mV 
189.87 \ S o .  I t  190.13 
1.8990 \ .90os 1.9010 V 
1.8990 \ -9 OOb 1.9010 
18.990 i“8.99 t 19.010 
18.990 \8 ,9$  I 19.010 
189.86 1 R C i . 9  1 190.14 

READING 
i .9008 kQ 
c9 .oo\ 
\(i’OlQ3 

9 . 9 7  I 

MIN READING MAX 

0.948 \,o\(o 1.052 
0.948 ( 3 3  g(D 1.052 
9.930 \ O . b L n  10.07 

-0.050 Q,O\S +0.050 V 

9.930 q . 9 9 ~  10.07 
24.90 2s,oS 25.10 
24.90 ZS.02 25.10 
49.85 S0.07 50.15 
49.85 S O . D ~  50.15 
99.75 \OO, 100.25 
99.75 t 0 0 .  \L 100.25 

INST NO: \93L(T 
DOC. DATE: 9/12/2004 

2 OF 2 / INCOMING 
OUTGOING 



ROTHE DEVELOPMENT METROLOGY SERVICES 

CALIBRATION DATA: KEITHLEY 617 ELECTROMETER 

CUSTOMER : 5- 
WO NUMBER: O O Z o U r O o S 7  

CUST ID: 3 Y o a  

CALI BRAT I ON DATA TAKEN 

CONDITION OF EQUIPMENT 

INCOMING 
OUTGOING d 

IN TOLERANCE / 
OUT OF TOLERANCE 

INPUT CURRENT VERIFICATION 
READING 

SET-UP: 2PA RANGE, INPUT CAPPED, TOLERANCE <66 C * a a i L  PA 

CURRENT ACCURACY 

RANGE 
20 mA 

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

INPUT 
ZERO CHECK 
19 mA 
1.9 mA 
190 uA 
19 UA 
1.9 UA 
190 nA 
19 nA 
1.9 nA 
190 PA 
19 PA 
1.9 PA 

COULOMB ACCURACY 

RANGE 
2 nC 

INPUT 
1V / 1000pF  

MIN READING MAX 
-0.001 0,000 +0.001 mA 
18.970 l9.000 19.030 
1.8967 1.9000 1.9033 

18.970 \ ?  ,000 19.030 
1.8967 \ *299 8 1.9033 
189.51 \89,97 190.49 nA 
18.951 \9,002 19 049 
1.8947 \ .900 I 1.9053 

18.689 \? .  009 19.311 
1.8630 \ .900? 1.9370 

189.70 \90.00 190.30 UA 

193.05 PA 186.95 \9o .oq  

MIN READING MAX 
0.9949 . 9 q S  \ 1.0051 nC 

1 OF 2 
DOC. DATE: 9/12/2004 



DC VOLTAGE ACCURACY 

RANGE INPUT 
2 0 0  mV +190 mV 

- 1 9 0  mV 
2 v  + 1 . 9  v 

- 1 . 9  v 
20  v +19 v 

- 1 9  v 
2 0 0  v +190 v 

- 1 9 0  v 

RESISTANCE ACCURACY 

TOLERANCE 
5 0 . 2 %  +4c 
+ 0 . 1 5 %  +1C 
+0 .25% +1C 
+0 .25% +1C 
+ 0 . 2 5 %  +1C 
5 0 . 3 %  +1c 
+ 1 . 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 
- 2 5 . 0 0  v 
+ 5 0 . 0 0  V 
- 5 0 . 0 0  v 
+100.00 v 
-100.00 v 

MIN READING MAX 
1 8 9 . 8 7  \ q O , Q O  1 9 0 . 1 3  mV 
1 8 9 . 8 7  \ 8 9 . 9 q  1 9 0 . 1 3  
1 . 8 9 9 0  \. 4 000 1 . 9 0 1 0  v 
1 . 8 9 9 0  \ ,9000 1 . 9 0 1 0  
1 8 . 9 9 0  \q, 080 1 9 . 0 1 0  
1 8 . 9 9 0  \%OOQ 1 9 . 0 1 0  
1 8 9 . 8 6  \ 9 O , C . ) O  1 9 0 . 1 4  
1 8 9 . 8 6  140 ,O I 1 9 0 . 1 4  

READING 
\ * q O O O  kd 

MIN READING MAX 

0 . 9 4 8  L O \ T  1 . 0 5 2  
0 . 9 4 8  0 . 9 8 s  1 . 0 5 2  
9 . 9 3 0  \ S . O \ ~  1 0 . 0 7  
9 . 9 3 0  9 , - 8 R  1 0 . 0 7  

- 0 . 0 5 0  0.01s + 0 . 0 5 0  V 

2 4 . 9 0  ZS,O?_ 2 5 . 1 0  
2 4 . 9 0  '7,_L(.qq 2 5 . 1 0  
4 9 . 8 5  S0.0-5 5 0 . 1 5  
4 9 . 8 5  S O . 0 0  5 0 . 1 5  
9 9 . 7 5  1 0 O n 6 3  1 0 0 . 2 5  
9 9 . 7 5  \ O O . O O  1 0 0 . 2 5  

2 OF 2 INCOMING 
DOC. DATE: 9/12 /2004 ,/ OUTGOING 


