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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in thia decument hasa been developed solaly for the
purpose af praviding general guidance to employses of the Goddard Epace Flight
Center (GSFC)}. This document may be distributed outside GSFC cnly as a
courtesy to other government agencies and contractors. Any distribution of
thie document, or application or uee ©f the information contained herein, im
expressly conditioned upon, and is subject to, the following understandings
and limitations:

(a)

()

(<)

(d)

(e}

The information was developed for general guidance only and ise
subject to change at any tima;

The infermation wias developed under unique GSFC laboratory ceonditionas
which may differ subetantially from outeide conditions;

GSFC does not warrant the accuracy of the information when applied or
used under othaer than unique GSFC laboratory conditions;

The infermation should not be construed as a representation of
product performance by either GSFC or the wanufacturer;

Neither the United sStates government nor any person acting on behalf
of the United States government assumes any liabllity resulting from
the applicaticon or use of the information.
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To Late
W. Beyah June 10, 1991
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Code 300.1 Lanham
From Taleahone
K. Sahu = 431-8954
Department — Lacalwn
7809 Lanham
Subect Co
Radiation Report on 1STP G, Krishnan/311l
Non-Common Buy Part No. LM108A V. Edson
5. Esmacher
N. Krus
R. Woodward
F. Grena/692
J. Scudder/692

A radiation evaluation was performed on IM108A To determine the
total dose tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a ccbalt-60 gamma ray
source. During the radiation testing, eight parts were irradiated
under hias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total dose radiation steps were
25, 50, 75, and 100 krads. After 100 krads, parts were annealed
at 23°c for 24 and 168 hours, and then the irradiation was
continued to 200 krads (cumulative). The dose rate was between
0.% — 5.5 krads/hour, depending on the total dose level (see
Table IT for radiation schedule). After each radiation exposure
and annealing treatment, parts were electrically tested according
to the test conditions and the specification limits listed in
Table ITI.

All (8) parts passed all initial glectrical measurcments.
However, after the first radiation exposure of 25 krads, parts
axceeded the maximum specified limits on Ing., Ipt and Iy-—. The
Ing readings for four of the irradiated par%s were in the range

of 200 - 500 pA {against the maxinum specification limits of 200
pA), two of the irradiated parts (SN 404 and SN 408) were reading
Igg > 3.7 nA . Also, all the irradiation parts were reading I+
ang Ip- values > 3.7 nA* (against the specificatien limit of 2
nA) . However, parts passed all other tests at 25 krads. On
further irradiation to 50 krads, parts continued to exceed the
specification limits on Ip+, Ty=, and L,g {readings for all these
parameters were > 3.7 na). Also, seven parts exceeded the
specification limit of 500 uVv for Vggi however, all parts
continued to pass all other tests.

After 75 krads exposure, all parts showed a marked level of
degradation in Agp. The rendings tor Agp were in the range of 20
- 35 kv/V for seven of the irradiation parts against the
specification limit of a minimum of 80 kv/V. The rcadings for
I+ and I,- werc in the range of 30 - 6Y nA, and for I . were in
tEe range 2 — 10 nA.

_l._.



After 100 krads exposure, parts failed functionally as no
measurements could ke made foY Angp, CMRR and PSRR on seven of the
irradiated parts. Some recovery was obscerved on annealing the
parts for 24 and 168 hours, but the paris still were way bheyond
the specificatien limits on most of the parameters. On continucd
irradiation to 200 krads, parts failed functionally and no
measurenents could be madc. Table IV provides the mean and
standard deviation valuesn for each parameter after different
radiation exposures and annealing treatments. Tt also provides a
summary of functional test results after each radiatien/annealing
step.

Any further details about this evaluation can be obtained upon
request. If you have any guestions, please call me at (301) 73l1-
Bas54.

*The test equipment range for Ip+, Ip—, and Ing was inadvertently
set at > 3.7 nA for all radiation steps excep%'fnr 75 krads.
Although a range of 3.7 nA covered the specification limit
adeguately, it was not adegquate to measure the radiation induced
degradation. Iowever, an estimate of radiation induced
degradation in It Tpt. and T can be obtained from 75 Krads
ievel, where the range was broa ened to 100 nA., See table IV for
more information on these measurements.
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TABLE I.

Generic Part Number:

ISTP Non-Common Buy
Fart Humber:?

ISTP Non-Common Buy
Contrel Number:
Charge No.
Manufacturer:
Quantity Procured:

Lot Date Codes:

Quantifty Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:

TFPackage Style:

Part Information

IM108A

M38510/10104BGA

210z

cogeil

Linear Technology Corp.
43

90113

10

400, 402, 403, 404,
405, 406, 407, 408
87, 401

Operational Amplifier
Bipelar

8 Pin Can



TARLE II. Radiation Schedule

EVENTS

1) Initial Electrical Measurements

2) 25 krads irradiation @ 1.25 rads/hr
Post 25 krads Electrical Measuremnents

3} S0 krads irradiation & 570 rads/hr
Post 50 krads Electrical Measurements

4) 75 krads irradiation € 1388.9 rads/hr
Post 7HS krads Electrical Measuremenis

) 100 krads irradiation @ 1562.5 rads/hr
Post 100 krads Electrical Measurcments

6) 24 hour annealing
Post 24 hr Electrical Measurements

7) 168 hour annealing
Past 1568 hry Electrical Measurements

g8) 200 krads irradiation @ 5555 rads/hr
Post 100 krads Electrical Measurements

Notes:

1) All parts were radiated under bias at the cobalt-60 gamma ray

facility at GSFC.

2y All electriecal measurements were performed off-site at 25°C.

3) Annealing performed at 25°C under bilas.

DATE

03/27/91

04/12/91
064/13/91

04/13/91
04/15/91

04/35/91
04/16/91

04/16/92
04/17/91

04/17/91
04/18/91

04/18/91
04/24/91

04/25/91
04/26/91



CHMRR

+P5RK

~PSRR

+V0

Table

Bin
Bin
Bin
Bin

Bin
Bin
Bin
Bin

Bin
Bin
BRin
Bin

Bin
Bin
Bin
Bin

#1
#2
$#3
#4

#3
#2
3
#4

#1
#2
k3
#4

#1
2
#3
4

III. Electrical Characteristics o
Conditians
+ - - _
Vo = £18V, Voo = ~15Y,

+26°C, R, = 50 Chn

Other Conditions MIN
VO = DV
VO = oV
Vet = 35V, Vegm = BV ~0.5
Veat = 5V, Veem = =35V -0.5
Vant = 38V, Vap— = =0V

cc t_'CC
Vaat = 5V, Voo = ~35V
Vot = 20V - = =20V
VCC — &Y 'v cc

cct = BV, Vggm = =5V
Vcc+ = 30V, Vap— = =20V
Vaet = 5V, Vgg- = -5V
Vg=t+/-15V,R=10kchns, 80
Vag=t/ =15V
Vg, = +/- 15V 56
Voot = (+20,+10), 96
Vet = +20 ¥, 96
RLTT 10 KOhm 16
Ry= 10 KOhm 16

f IMi108A

my
mv
mv
mv

KV 4V

kV/V

daB

4B

AdB

na
nA
na
ni
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TABLE IV: Summary of 1 rical Measurements after -
Total Dose Exposures and Annealing for LM1C8A 1. 24, 3/
Total
Dose
Exposure
Total Dose Exposure (krads) Annealing {krads)
Initials 25 50 75 100 24 hrs | 168 hrs 200
Spec. Limits
Parameters min max mean 84 |mean sd mean 54 mean 83 | mean s8¢
+Icc .4 600 35571 5 4 :
=Icc Ui 600 3
| vos€50]| wV 530 30 2000
Tos pA 200 5000 [
Ib+ na 2 5ol 2000 (" # <
Ih= nA - 2 12000} » -
AOL KV/V o BC 250 5 |pa0r
CMRR 4dB 96 .2 10
+PSRR aB | 95 10
~ESRR dB | 96 5
+Va v | 5 .1
-Vo v | 25 - 2
Motes:

1/ The mean and starndard deviaticon values were calcula-ed aver the elght parts irradiated in this zesting.
The ceca-rol samples remaired constant throughout the testing and are naot included in this table.

2/ Due to carastrophic fallure of all parts at 200 krads, measurements could not be taken.

3/ This data represents the averags oI bin $1 only.
and is awvailables on request.

* Np reliaple measurements would be made for these parameters at the noted radiation/annealling step

due to fallures of the par:ts.

+ No reliable measurements could be made for this parameter at the noted radiatlon step due to

part exceeding the spacification limlt. -5-

Nhe data from ather bins was wvery similar to hin #1,




Figure 1. Radiation Bias Circuit for LM108A
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