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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been develaped sclely far the
purpese of providing general guldance to employees of the Goddard Space Flight
Center (GSFC). This dacument may be distributed outside GSFC only as a
¢ourtesy to other government agencies and eontractores. Any distribution of
this document, or application cor use of the infarmation contained herein, is
expressly conditioned upon, and ie subject to, the following understandings
and limitations:

(a)

{b}

{c}

{d)

(e}

The information was developed for genaral guldance only and is
subject to change at any time;

The information was developed under unique GSFC lakoratory conditiona
which may differ substantially from outeide conditions;

GSPC does not warrant the accuracy of the information when appliad or
used under other than unique G5FC laboratory conditions;

The infermation ehould not be construad as a representation of
product performance by either GSFC or the manufacturer;

Keither the United States government nor any perscn acting on behalf
of the United States government assumes any llakbility resulting from
the application or use of the information.
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h UNiSYS - @ Interaffice Memorandum

PPM-891-381
. To Dale
4 W. Beyah July 30, 1991
\\ Department Location
o Code 300.1 Lanham
Feom Telephone
K. Sahu K5 731-8954
Department e Location
7809 Lanham
Subject o
Radiation Report on ISTP G. Krishnan/311
Non~Common Buy Part No. LF111H-MIL V. Edseon
3. Esmacher
0. Krus
k., Woodward
F. Grena/692
K. OQgilvie/692

A radlation evaluation was porformed on LF111H-MIL to debermine
the total dosc tolerance of these parls. A briefl summary of the

test results is provided below. For detailed information, refex
tec Tables I through IV and Figure 1,

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, elght parts were irradiated
under bias (see Figure 1 for kias configuration), and two parts
were used as control samples. The total dose radiation steps were
10, 20, 50, and 100 krads. After 100 krads, parts were annealed
at 25°C for 24 and 168 hours {cumulative}. The dose rate was
between 0.5 - 2.5 krads/hour, depending on the total dose level
(see Table II for radiation schedule). Aftcer each radiatior
exposure and annealing treatment, parts were electrically tested
according to the test conditions and the specification limits
listed in Table IIX,

During initial measurements, ocne part (SN 504) cxceeded the
maximunm specification limit of 50 pA on Ip+ and Ip- (readings
were 68 phA and 81ipa, respectively) and cxceeded the maximum
specification limit of 25pA for TGS (reading was 72.7pA).
However, all parts passcd all other tesls and were well within
the specification limits for all other parameters,

Afrter 10 krads irradiation, three parts exceeded the
specification limits on Vos@b0 (readings ranged frem 1.9 mV Lo
15.2 mV against a specification limit of 4 mV). However, all
parts passed all other paramcters. After 20 krads irradiation,
seven parts exceeded the specification limits for Vos@50. After
50 krads irradiation, three parts (8N 503, SN 505, SN 508) shaowed
signifiecant inerease in Ip+, Ib., Tng, and Ipjng. The readings
for these parts cxeceeded Lhe test equipnent range of 336 ph for
all four parameters. Alsa, all paris exceeded Lhe Lesl cquipment:
range for Vos@50 (15.2mV). However, all parls passced all other
' parameters.
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After 100 krads irradiation, all parts continued to exceed the
Lest cquipment range for Ipi, Ip-, Igg, Ipjiagr and Vgg.
Significant roccovery was observed upon annealing the parts for 24
hours. Four parts (SNs 502, 504, 507 and 509) recovered to pass
Ibh+ and Ik-. Table IV provides the mean and standard deviation

values for each parameter after different radiation exposures and
annealing treatments.

Any further details about this evaluation can be obtained upon

request. T you have any questions, please call me at (301) 731-
2054 .,



TABLE I. Part Informaticon

Generic Part Number: LE11IH-MLL

ISTP Non—Common Buy

Part Number: LF111H~-MIL

ISTP Non—-Common Buy

Control Number: 2083

Charge Humber: Cl3790
Manufacturer: WMational Semiconductor Corp.
Quantity Procured: 45

Lot Date Code: 9015

Quantity Tested: 1¢

Serial NMumbers of 502, 503, 504, 505,
Radiation Samples: 506, 507, 508, 509
Scrial Numbers of

Conltrol Samples: 500, 501

Part Function: Voltage Cémparator
Part Techhology: Bipolar

Package Style: B-Pin Can



TADLE II. Radiation 3Schedule

EVENTS

DATE
1) Initial Electrical Measurements 04/12/91
2) 10 krads irradiation @ 500 rads/hr 04/12/9%1
Post 10 krads Electrical Measurements 04713791
3y 20 krads irradiation 8 230 rads/hr 04/13/91
Post 20 krads Electrical Measuremenlks 04/15791
4) 50 krads irradiation @ 1500 rads/hr 04/15/91
Post S50 krads Electrical Measurements 04/16/91
5} 100 krads irradiation @ 2500 rads/hr 04/16/91
Post 100 krads Electrical Measurements Qa/17/91
6) 24 hour annealing 04/17/81
Post 24 hr Electrical Measurements 04/18/951
7} 168 hour annealing 04/17/01
Post 168 hr Electrical Measurements 04/24/01

Hotes:

- All parts were radiated under blas at the cobalt-60 gamma ray
facility at GSFC.

- All electrical measurements were performed off-site at 25°C.
- Annealing performed at 25°C under bias.



Takble III. Electrical Characteristics of LKF111H-MIL

vy = +15V, Tvg ~ -157,
Test, Conditions MIN MAX
+1q T = 25°C 6.0 ma
-I7 Tp = 25°C 5.0 mA
Vas@50 'a = 25°'C, Rg 50K ohms 4.0 mv
Gain YA = 25°C 40 kv/V
It 50 pA
I~ 50 pa
Tos Vg = +/- 15 V, Voy = 0 25 pa
+Ip1AS Ta = 257G, Vgy = 0 S0 pa
=Ipras Tp = 2576, Vem = @ S0 pA
Voot Vin ~0.05 mV, Ioyt = 50 ma, 1.5 v
Note:

1. The offset voltages and offset currents given are the maximum
values regquired toe drive the outvut within a volt cf either
supply with a 1.0 mA l¢ad. ‘“Thus, these problems define an error
band and take inte account the worst case effects of veltage gain
and input impedance.



TABLE IV: Summary of Electrical Measurements after

Total Dose Exposures and Annealing for LF111H-MIL 1/, 2/
Total Dose Exposure (krads) Anpnsaling
Initials 10 20 50 100 24 hrs 168 hrs
Spec. Limits
Paramaters min max sd meat ad |mean sd |mzan sc
412 mi 6 : 1
-1 A 5 .1
' Vo350 my < .2
‘Gein* kV/V| 4c
Zbh- pa 50 20.5
Th- pa 50 3.7
108 pa 25 23._0
|=bias pa 50 8.5
ivsat v 1.5 92 0
HNotes:

and standard deviation values were calculated over the eight parts irradiated in this testin

1/ The mean
samples remainad constant throughout the testing and are not included in this tadble.

Tre control

2/ Post 50 krad and post 100 krad VO5@50 electrical measurements could not ke made due to parts
exceading the 15.2nV upper limit of the testing range ¢f the ATE for this parameter. Likewise, Ib+, Ib-,
Tes and Ibias values went beyond the 366pa limit of the testing range at these radiation steps.

» Due te¢ Cain measurements exceeding the upper limit of the testing range (2 MV/V) of the ATE, Gain was
reported as Pass or Fail.

»% indicates that nc reliable measurements were made for the parameter after 168 hours of annealing.



Figurc 1: Radiation Bias Circunit for LF111H-MIL
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