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DATE: Dec 20, 1994 PPM-97. o> 7
TO: G Kramer/311

FROM: K. Sahu/200.1

SUBJECT: Radiation Rcport on: LMIO1A(M3R510/10103BFA)

Profeat: Marshal Space Flight CenterfACIS
Conrral #; 15539
Inh # CE71378

Projectpart #:  JM38510/10103BPA
ce: D] [loward/MSFC
A. Sharma/311.0
OFA Library/300.1

A radiation evaluation was performed LMI01A {OP AMF) to delermine the total dose tolerance of these parts. A
brief summary of the test results is provided below. For detailed information, refer to Tables | through TV and

Figure 1.

The total dose testing wus performed using a %Cg gammad ray source. During the radiation tesling, four parts were
irradiated under bias (see Figure 1 for bias configuration) and rwo parts were used as control samples, The total
dose radiation levels were 2.5, 5, 7.5 10, 15, 20 and 30 krads' The dose rate was belween 0.04 and 025
krads/hour (sew Table II for radiation schedule). Afier each radiation exposure, paris were elecrrically rested
according to the Lest conditions and the specification limits'” listed in Table II1.

All parls passed initia! electrical measurements, All parts passed all electrical tests throughout all irradliation steps,
No significant degradation was observed in uny parameter throughout all irradiation and annealing steps.

Table IV provides a2 summary of the functional 1est resuits and the mean and standard deviation values for each
perameter for both biased and unbiased parts afier cach iradiation exposure.

Any further details about this evaluation can be obtained upon requesl. [If you have any questions, please cail me ar
(301} 731-8934.

* The term rads, as used in this ducument, means rads(silicon). All radiation levels cited are cumulative.
" These are manufacturer’s pre-ircadiation data specification limits, No post-irradiation limits were provided by the

manufacturer at the time these tests were performed.



CAREPORTSI02 000

ADNVISORY ON THE USE GF THIS DOCUMENT

The information contined in this document has been developed solely for the
purpose of providing general guidance (v employees of the Goddard Space
Clight Center (GSFC). This document may be distributed outside GSFC only as
a courtesy ta other government agencies and contractors. Any distribution of
this document, or application or use of the infurmation contained herein, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

{a) The information was developed for general guidance only and is subject to
change at any tim¢;

{b) The information was developed under unique GSFC laboralory ¢onditions
which may differ substantially from outside conditions;

{€) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory cenditions;

{d) The information should not be construed as a representation of product
performance by either GSFC or the manufactorer;

{e) Nefther the United States government nor any person acting on behaif of the
United States government assumes any liability resulting from the appiication or
use of the information.
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Figure 1. Radiation Bias Circuit for LM101A(M38510/10103BPA)
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‘TABLE 1. Part Information
Generic Part Number:  LM101A
Project Part Number — IM3&510/13501 SGX
Conirol Mumber: 15539
Charge Munber: EE71378
Manufucturer;  National
Lot Date Code (LDC): 9511
Quantity Tested: 8
Serial Number of Control Samples: 260,261
Serial Numbers of Biased Radiation Samples: 262, 263, 264, 265, 266, 267
Part Function:  Op Amp
Part Technology:  Bipular
Package Style: & Pin Dip
Test Equipment: ~ A340

Engineer:  S.Norris

+ No radiation toleranceshardness was guaranieed by the manufacturer fer this part.
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TABLE [I. Radiation Schedule for LM 101A

1) INTTIAL ELECTRICAL MEASUREMENTS.. ...

) 2.5 KRAD IRRADIATION (0.06 KRADSFHOURY cvvveiunsnistonssmmsmms st s ossms s

POST-2.5 KRAD FLECTRICAL MEASHUREMENT ..o

375 KRAD IRRADIATION {006 KRADS/HOUR) sy s

POST-3 KRAD ELECTRICAL MLEASUREMENT....0oocviuns

4¥7.5 KRAD IRRADIATION (0.04 KRADS/HOUR) (oo st
POST-10 KRAD ELECTRICAL MEASUREMENT ... covvcurmasaneresssnrrssss s ot s sag st s

43 [0 KRAD IREADIATION (0.04 KRADSATOUR) cooouvviermrmssomms oo ser s sms s ssemiaasss oo

POST-10 KRAD ELECTRICAL MEASUREMENT..

5) 15 KRAD IRRADIATION (0.12 KRADS/TIOUR)
POST-15 KRAD ELECTRICAL MEASUREMENT .,

6) 20 KRAD IRRADIATION (0.09 KRADS/HOUR) ..cooccocnnnmrairinnn

POST-20 KRAD ELECTRICAL MEASUREMENT..

7) 30 KRAD IRRADIATION (025 KRADS/HOUR] oo snsirenonens

POST-30 KRAD ELECTRICAL MEA SUREMENT..

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

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

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

-------------------------------------------------------------------------------------

PARTS WERE IRRADIATED UNDER BIAS; SEE FIGURL 1.
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Table Til. Llectrical Characteristics of LM 101A

Test Spee. Lim.

# Purameters Units min mtx
1 Plus_lcc mA 0 3.0

2 Minus_lec mA -3.0 0

3 [HOS_0V nA -10.0 10.0
4 CMRR dB 80.0 -

5 Plus_PFSRR uV/iv -50.0 100.0
6 Minus_PSRR pviv -50.0 100.0
7 P VOUT_ 2K v 10.0 -

8 N VOUT_2IK v - -10.0
b F AOL VimV 50.0 -

10 N_AOL Y/mV 50.0 -

11 V_ofTset mV -3.0 3.0
12 p_iib nA 1.0 75

13 n_iib nA 1.0 75
14 +Slew Rate Vips 0.3 -

15 -Slew Rate Vips -0.3 -

6=
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