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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in thie document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center {GSFC)}. This dacument may ke distributed ocutside GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
this documant, or application or use of the information contained herein, ig
expreassly conditioned upon, and is subject ta, the following underatandings
and limitationg:

{a) The information wana developad for general guidance only and i=
subject to change at any time;

{b) The information wae develeped under unique GSFC laboratory conditions
which may differ subatantially from outaide conditiaonsy

(c) GSFC doe¢ not warrant the accuracy of the informaticn when applied or
used under other than unique GSFC laboratery conditions;

(d} The information should not be construed as 4 repregentation of
produet performance by either GSFC or the manufacturer;

(e) Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on LF441AMI to delermine the
total dosc tolerance of those 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 cobalt=-60 gamma ray
gource. During the radiatioen testing, eight parts were
irradiated under bias (see Figure 1 for bias configurationt, and
two parts were used as control samples. The total dose radiation
steps were 10, 25, 50, and 100 krads (The term rad as uscd here
means rad (S1).) After 100 krads, parts were annealed at 25°C
for 24 and 168 hours {cumulative). After this annealing, the
parts werc irradiated to a total accumulalod dose of 200 and 300
krads. Finally, the parts were annealed for 168 hours al 100°¢,
The dose rate was between 0.5 - 5 krads/hour, depending on the
total dose level (see Table IT for radiation gchedule), After
each radiation cxposure and anncaling treatment, parts were
electrically tested according to the test conditions and the
specification limits listed in Table TIT.

All parts passed all tests on irradialion up to 10 krads. After
25 krads exposure, parts marginally exceeded the specification
limits on Ib+, Ib-, and Ibias. After 50 krads exposure, parts
showed increasing degradation in Ib+, Tb-, and Ibias. Howaver,
parts were within the specification limits for all other
parameters. However, after 100 krads exposure, parts also
exceeded the specification limits for Ico, Vos, and Ios. Parts
alsc showed significant degradation in Acl, but all parts met the
minimum specification limit for this parameter, On annealing the
parts for 24 and 168 hours at 25°C, after 100 krads exposure,
parts showed some recovery for fes and Ib-. On continued
irradiation to 200 and 300 krads {cumulative}, parts showed
increased degradation in Icg, Vos, Tos, Ib-, and Tbias. Also,
rarts exceeded the maximum specification limit for VosRs. On
annealing for 168 hours at 100°C, parts showed signilicant
recovery for a number of parameters including Iee, Vos, and Tos.
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Table IV provides the moean and standard deviation wvalues for each
parameter after different radiation exposures and annealing
treatment.s.

Any further debails about this evaluation can be obtainecd upon

raquest. IT you have any questicons, please call me at (301) 731-
8954,



TABLE I. Part Information

Genocric Part Number: L'441AMH

GEEPR/PPL

Part MNumbers: TL.F441aMH

GPEP/PFPL

Control Number: 2095

Charge Number: cop214

Manufacturer: NATL SEMICONDUCTOR CORP
Lot Date Code: M3124

Quantity Tested: 10

Serial Numbers of

Radiation Samples: 503,504,505,506,507,508,509,510
Serial Numbers of

Control 3amples: 501,502

Part Function: Operational Amplifier
*art Technology: Bipolar, JFET inputs
Péckaqe Style: 8 PIN CAN

Test Engineer: Tim Mondy



LTABLE II. Radiation Schodule for LFA11AMH

EVENTS

1) Initial Eleclrical Measurement s

2} 10 krads irradiation @ 520 rads/hr
Posl. 10 krads klectrical Measuremenls

3} 2b krads irradiation @ 790 rads/hr
Fost 25 krads Electrical Measurements

4} 50 krads irradiation @ 1320 rads/hr
Puost 50 krads Electrical Measurementa

9) 100 krads irradiation @ 740 rads/hr
Post 100 krads Electrical Measurements

6) 24 hour annealing € Ty = 25°%
Post 24 hr Electrical Measurements

7} 168 hour annealing @ Tp = 25%
Fost 168 hr Electrical Measurements

8) 200 krads irradiation @ 5000 rads/hr
Post 200 krads Electrical Measurements

9) 300 krads irradiation €@ 5000 rads/hr
Post 300 krads Electrical Measurements

10} 168 hour annealing @ T4 = +100°C
Fost 168 hour Electrical Measursments

Hotes:

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

facility at GSFC.

DATE

08/2z2/21

08/10/91
no/r1/91

09/11/91
08/12/81

09/13/91
09/13/91

08/13/91
09/16/91

08/16/91
09/17/91

09/23/91
08/23/91

09/23/91
05/24/91

08/24/91
09/25/91

09/25/91
10/02/91

- All electrical measurements were performed off-zite at 257C.

- Annealing performed under bias.



Table IIT. Klegctrical Characteristics of LF441AMf

TA = 25 deg. G, Rs = 10 kchma

Limirs
Tear Condition Min Max Units
Ice Veot = +20V, Vog- = ~20y 0 200 ui
Vo = 0 v
-Icc Voot = 120V, Voo = =20V =200 ] na
Vo = 0 v
VoaRsQ Voot = 20V, Veo- = =20V ~500 500 uv
VoERs Voot = 420V, Voo- = -20v -500 500 ua
Ios Voot = 415V, Voo- = -15v ~25 25 A
I+ Vect = +15V, Yog- = —15y -50 50 PA
Ib= Veet = +15V, Veg= = -15/V ~-50 <0 ph
CMER Vemt = +14%, Vom= = -14y 80 de
+PSER Veet = {(+20,+46), Vog= = -20v B8O de
—-PSRER Voot = +20v, Veo- = {=20, -8} 50 Vimv
Vo RL = 10 kchm 12 v
-~V RL = 1 kohm =12 v




TABLE IV: Summary of Elec  { Measuraments after
Total Dose Exposures and Annealing for LF441AMH 1/ 2/

Total Dose Exposure (krads) | Annea’ing \
Initials 10 25 50 100 24 hrs 168 hrs

25 deg. C |25 deg. C
Paramekersa min max mean sd | mean a5d mean 3¢ | mean ad | mean sd sd
Tee ua 0 200 7.0 6 2 5.0 | 7.9 |= 3.1 7.8
-Icc ua =200 0 1.2 6 7.5 g £.1 8.3
Vosfs0 uv =500 500 145 174 161 182 182 17+
Ios PA =25 25 .31 b 27 103 330 10z
Th+ ph | -50 50 .40 1.1 31 * * *
Ib- ph | -50 50 .50 1.2 19 100 330 102
Ibias A -50 80 .48 1.2 22 52 53 g
VosRs uy =500 500 129 170 161 195 183 185
Aol K/ 50 35 22 7.7 5.4 4.5 4.5
CMRR 2/ de g0 - 8 7.8 3.5 g8.¢ 1.6
+PSRR 2/ dB g0 -- 11 12 8.9 9.3 14
-PSER 2/ dB 80 -- 9 7.5 12,9 L 10 .E
GBWP kEz | 800 .05 0.5 06 .04 [ 0.07 0.07
va v 1z .03 0 az .03 n.03 .03
=0 v -12 ] 0.1 .02 02 C.C2 [ 0.02
HNotes:

1/ The mean and standard deviation values were calculated gver the eight parts irradizted in this testing.
The control samples remained constant throughout “he testing and are not included in this takle,

2/ CMRR, +PSRR, and -PSRR readings at initial mezsurements were greater than 140 ¢B; the maximum that the test

ecuipment could measure.

* Ib+ measurements at 100 krads and above were not reliable, and are therefore not included in tkis tabls,



TABLE TV {cont’d): Summary _lectrical Measurements
after Total Dose Exposures and Annealing for LF441 AMH

Total Deose Exposure | Annealing

Initials 200 200 168 hrs
100 deg. C
Farameters min Tax mean ad mearn ad mean ad
Icc ul 0 200 11
-Icc udl —2Q0 C 10
Yose5d u¥] =500 500 155
Ios phl -25 25 4.3
Ib+ p& =50 50 *
Ik- ph =30 50 .3
Ihiaa pd -50 50 .1
VosRs uyj =500 500 155
Aol BV S0 8
CMRR de| 80 .4
+25ER dB 80 .9
—-P3ERR < &0 -3
GBWE kHz| 820 04
Vo w12 02
Yo v -12 |-12.8 S S 0, : i .02




Figure 1.

Radiakion Bias Circuit for LF441AMH
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