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ADVISORY ON THE USE OF THEIS DOCUMENT

The information contained in thie document has been developed solely for the
purpese of providing general guidance to employeas of the Goddard Space Flight
Center {(GSFC). Thias document way be distributed cutsida &GSFC only as a
courtesy Lo othaer governmant aganciaes and contractors. Any distribution of
thie decument, or application or use of the information contained heraein, is

expragaly <conditicnaed upoh, and ia subject to, the follewing wnderstandings
and limitations:

(a)

(b}

(<)

(d})

{e)

The information was developed for general guidance only and ie
subject to change at any time;

The information was developed under unigque GSFC laboratory conditions
which may differ substantially from cuteide conditions;

GSFC does not warrant the accuracy of the informaticen when applied or
uead under other than unigue GSFC laboratory conditicons;

The information should not be construed as a representation of
product performanca by eithar GSFC or the manufacturer;

Naeither the United States governmant nor any person acting on behalf
of the United Statea government assumes any liakility resulting from
the application or use of the information.




?

UNiSYS ‘ 7 4 Interoffice Memarandum

PPM-91-533

To Date
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Code 300.1 Lanham
rom Teleplione
K. Sahu k=< 731-8954
Department —~ Location
THOSG L.anham
Subject o
Radiation Report on ISTP 8. Pszcolka/311
Common Buy Part No., HA7-5170-8 V. Edson
5, Esmacher
D, Krus

M. Haines
M. Fowler

A radiation evaluaticn was performed on HAT-5170~8 to determine
the total dose tolerance of thesc 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 dosc testing was performed using a ccbalt-60 gamma ray
cource. During the radiation testing, ten parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as contrel samples. The total dose radiation steps
were 10, 15, 25, 35, 45, 55, 6o and 100 krads. After 100 krads,
parts were annealed at 25°C for 24 and 168 hours. The dosc rate
was between 0.1 - 1.8 krads/hour, depending on the total dose
Level (see Table 1I for radiatioen schedule) . After each
radiation exposure and anncaling treatment, parts were
clectrically tested according to +he test conditions and the
specification limits listed in Table III.

A1l {10) parts passed initial clectrical measurements. Howevor,
after the first radiation exposure of 10 krads, one part (SN 1)
marginally excceded the maximum specification limit of £300u0V for
vOSP50 with a reading of —-31B8uV, while all other part remainocd
well within the specification limits for all parameters. After
the next radiation step of 15 krads, three parts (SNs 1, 2 and 7)
exicaeded this specification limit. with failed readings rangling
from -325uv to -443uv., All othcr parts continued Lo pass all
teskts. More parts began to fail fhis test as the cumulative
radiation dese was increased to 2b and 35 krads, and all parts
exceeded the $300uV limit for v0oSEs0 after 45 krads. Some
deqradation was observed in AOL and CMRR over thesc radiation
exposures, although all parts continued to pass thouse tests.

VOS@50 continued to doegrade on @xposures to 55 and 65 krads.
After 100 krads, three parts (OSNS 2, & and 7} excecded the 3.8V
measurenent limit of the test equipment for VOS@50. In additicn,
four parts (SNs 5, 6, 7 and 9) did nol. meet the 85dR minimum



specification limit for CMRR, and two parts (SHs & and 7Y failed
to meet the BS5dR minimum specification limit for -PSRR. NoO
significant reccovery was observed upon annealing the parts faor 24
and 168 hours. Also, another part, SN &, failed to mect the
minimum specitication limit for -PSRR after 168 hours of
annealing. Table IV provides the mean and standard deviation

values for each parameter after diffecrent radiation exposures and
annealing treatments. -

Any further details about this evaluation can be ocbtained upon

request. If yon have any guestions, please call me at 301-731-
8954.



TABLE L.

Ceneric Part NHumber:

ISTP Common DBuy
Part Number:

I1STP Common Buy
Control Number:

Charge Number:
Manufacturer:
Quantity Procured:
Lot Date Code:
Quantity Tested:

5erial Numbers aof
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
rPart Technology:
Package Siyle:

Test BEnglneer:

Part Information

HA7-5170-8
[IA7-5170-8

152

co3807
Harris Corp.
352

9016

Operaticonal Amplifier
JFET
E-Pin DIP

. Arcila



TABLE II. Radiaticn Schedule

EVENTS

DATE
1) Initial Fleclrical Measurements 05/03/21
2} 10 krads irradiation @ 500 rads/hr 071/23/91
Poat 10 krads Electrical Measurements 07/24/91
3) 15 krads irradiation @ 260 rads/hr 07/24/91
Post 15 krads Electrical Measurements G7/25/91
4y 25 krads irradiation @ 500 rads/hr 071/25/7091
posl. 25 krads Electrical Measurements 07/26/91
5) 35 krads irradiation @ 150 rads/hr 07/26/91
Post 35 krads Electrical Measurements 07/29/91
) 45 krads irradiation @ 500 rads/hr 07/29/91
Post 45 krads Elcclhrical Measurements 07/30/91
7} 55 krads irradiation @ 500 rads/hr 07/30/91
Post 55 krads Electrical Measurements 07/31/91
8) 65 krads irradiation & 500 rads/hr 01/31/91
Post 65 krads Electrical Measurements 08/01/91
9} 100 krads irradiation @ 1759 rads/hr 08/01/91
Post 100 krads Electrical Measurements 08/02/91
10) 24 hour annealing 08/02/91
Fost 24 hr Electrical Measurements 08/03/91
11} 168 hour annealing 0B/02/91
Post 168 hr Flectrical Measurements 0§/08/91

Notes:

- All parts were radialed under bias at the cobalt-bl gamma ray
facility at GSIC.

- All electrical measurcmants were performed off-sitoe at 2h°C.
- Annealing was performed at 25°C under bilas.



Tahle ITI.

Electrical Characteristics of HAT-5170-8
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TABLE IV: Summary of Electrical Measurements
after Total Dose Exposures and Annealing for HA7-5170-8 2/

Total Dose Exposure (krads)
Iritials 10 i 15 25 35 45 £S5
spec. Limits
Parameters rin max sd | mean sd Tean 5d mean ad sd zd 8¢
+IC0 mA - 2.5 07 [ .05 .05 ,C4 .05 .06
-Ico (-im&| - LG3 .05 05 .08 .04 &
|YOSESD | uv| - S0 100 107 130 150 250
1108 | n&j - 2 0 Q 0 0 0
| IB+ | adl - .3 0L A1 Ol .02 nz
tIB- | na{ - W1 L0l .01 W01 .02 Q2
20L xv/v| 360 30 70 75 £0 T 20
CMRF. dgde| 25 3 B 4 4 T 6
+P5SER 4p| 83 5 2 i 2 2 5
-PSRR dz| 85 4 5 B 5 q 10
+V0 o e .03 .G3 .03 .03 .93 .03
tgp (-1v| 10 .03 03 .03 .03 .03 .03

£Table

= continued on next page>




Table TV. (continued)

Towal Dose (krads) Anrealing
Initials B5 100 24 hrs. 168 hrs.
Spec. Limits

Tararoters minni MmMAX Mean sd mean sd mearn sd mean ad an sd
+ICC aal - 2.5 B .07 .07 w07
=ICC {=ima| - 2.5 L0 .07 .07
[VOSAE0] av| - 300 5|1.2E3 500
1105 | na| - 1.5 01 C .01
| IB+] nhl - 1.5 .03 .04 .03
| IB~! nh| - 1.5 03 .03 Q3
AOL kw/vy 300 - 30 B2 B4
CMER dz| 8% - 7 & a
+F SRR de| B85 - 2 3 3
-PSRR dal 85 - 6 £ 8
+V0 Vi 10 - ] .03 .03
ke =1V 10 - 0 .03 .03

-/ The mean aad stendard daviation walues were caloulated over the ten parts jrradiated in this testing.
~he con-rol samples remainsd ¢onstant throughout the testing and are naot included in this table.

2/ nfzer 103 k=ads, two parts exceaded the 3.8mV testing limit of the ATE Zor VOSESC, The mean and standard
devia-ion for this parametsr at this step ir. Table IV uses the other 8 data points and 3.8mV values Zor
these twe parts. Thus, thes actual mean 1ls greater than this calculated value and ">2,1E3" 1ls giver.

» Tive parts exceeded the ¥.8nV testing limit for VOSRSO after 24 hours of annealing, and the remaining
five parts aad an meap ¢f 1350uV and 2 standard deviaticn of 58BuV for VOSAS0 at this radiation step.



Figure 1. Radiation Bias Circuit for HA7-5170-8
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