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ADVISORY ON THE USE OF THIB DOCUMENT

The information contained in this document has been developed aolely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed outaide GSFC only ag a
courtesy to other government agencies and contractorn. Any distribution of
thie documaent, or applieation er use of tha information containad herein, is
expresely conditioned upon, and is subject to, the following understandings
and limitationg:

{a} The information was developed® for general guidance only and is
subject to change at any time;

(b} The information was develaped under unique GSFC laboratory conditions
which may differ substantially from outside canditione;

{e) GSFC doe# not warrant the accuracy of the information whan applied or
used under other than unique GSFC laboratory conditiona;

(d) The information should not he construed ae a representation of
product parformance by eithar GSFC or the manufacturer;

{e) Neither the Unlted States government nor any person acting on bahalf
of the United States government assumas any iiabllity resulting from
the application or use of the information.
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A radiaticn evaluation was performed on HAL-5134 to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided helow. For detailed information, refer to
Tables I through IV and Figqure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight 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 5, 10, 20, 50 and 100 krads. After 100
krads, parts were annealed at 25°C for 24 and 168 hours
{cumnlative}. The dose rate was belween 0.3 = 1.6 krads/hour,
depending on the total dose level (see Table IT for radiation
schedule), After each radiaticon exposure and annealing
treatment, parts were electrically tested according to the test
conditions and the specification limits listed in Table ITITI.

All parts, except one, passed all tests on irradiation to 100
krads. SN 74 marginally exceeded the maximum specificabion limit
of 50 nA for iB- and IBIAS after 100 krads of exposure. The
readings for 1B- and IBIAS were -59nd and ~54nA, respectively.
After. 24 ang 168 heours of annealing, SN 741 continued Lo
marginally exceed the maximum specificaticon limit for IB-. Table
IV provides the mean and standard deviation values for cach

parameter after different radiation exposures and annealing
treatments.

Any further details about this evaluation can be obtained upon

request, 1f you have any questions, please call me at {301) 731-
8954,



TART.E T.

Generic Part Number:

ISTP MNon-Commaon Buy
Part Humber:

I57TP Non-Common Buy
Control Number:

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

Serial Humbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Fart Function:

Part Technology:

Package Style:

Part. ITnformation

1Al -5134

HA1-5134

2012

C04007

Harris Corp.
60

90386

10

2, 13, 14, 1b
16, 77, 18, 19
70, 71

Precision Quad
Operational Amplifier

Bipolar

14-Pin DIP



THABLE II. Radiaficn Schedule

EVENTS

1) Initial Electrical Measurements

2} b krads irradiation @ 27Q rads!hr*
rost 5 krads Electrical Measurements

3) 10 krads irradiation @ 250 rads/hr
ost 10 krads Rlectrical Meoasurcements

4) 20 krads irradiaticn ¢ 525 rads/hr
Posi 20 krads Electrical Measurements

5 50 krads irradiation @ 1580 rads/hr
Post 50 krads Electrical Measurements

6) 100 krads irradiation @ 750 rads/hr
Post 100 krads Electrical Measurements

7) 24 hour annealing
Post 24 hr Electrical Measurements

8) 168 hour annealing
Post 168 hr Electrical Measurements

Hotoes:

DATE

05/23/91

05/23/91
05/24/91

N6/18/91
06/18/91

06/19/91
06/20/91

06/20/91
06/21/91

06/21/81
06/24/91

06/24/91
06/25/91

06/24/91
07/01/91

- A1l parts were radiated under bias al the cobalt-60 gamma ray

facility at GSFC.

~ All electrical measurements were perlormed off-site at 25°C.

- hnnealing performed at 2b°C under bias.

The test fixture was broken aflior post 5 krad electrical
measurements. Thus, Lhe next radiation step was delayed until

the fixture was repaircd.



Tahle ITI, Electrical cCharacteristics of HA1-5134

P -

Ta=25°C, Vec+=415V, Veoe-=-15V, Rs=50Chm R =100KOhm unless
atherwise Specified.

TEST CONDITIONS LIMIT UNTTS
Min Max
+Tco Voo+=+15V, Voo—=~]1 5V, Vo=0V 6.8 A
~Tao Voo+=+15V , Voo—=~15V, Vo=0V 6.8 mA
Vos50 Vem = OV . 200 | 200 uv
Tos RS=10K Ohm, Vem=0vV -50 50 na
Th+ Rs=10K Ohm, Vem=0V -50 50 na
Ib- Rs=10K Ohm, Vem=0V -50 50 na
AV Vo=+/-10V, RL~2KOhn 1200 V/mv
CMRR dvcom=+/-10V, Voul=+/-10V 100 dp
+PSRR  dVco+=+/-5V 100 dB
~PSRR  dVco—=—/+5V 100 dB




TABLE IV: Summary of Electri  Aeasurements after

Total Dose Exposures and Annealing for HA1-5134 w2, 3/
Total Dose Exposure (krads) arrealiag
Initiala 10 20 50 100 2L hrs 168 hrs
Spec. Lin-ts

Parareters min max mzan  sd sd mean sd sd
+I0C mA 6.8 IR L2 2.2, 0.2 2
~ICC mA 6.8 n.2 2.2 | 0.2 i
¥0S350] uv 200 4.7 24.0 | 25.8 | N
| I0S | na 50 3.¢C 3.3 | 3.7 3
1 I3+ na 50 1.7 1.8 13,4 .3
| I3~ 1 na 50 3.5 | §.5 19.0 7 .9
|I2I4S| na' 50 ¢.8 | 3.7 16.1 [ L5
ACL MYV 1.2 £.8 0.5 9.4 [ LB
CMER de| 100 f 3 5 I g,
+PSRR de| 100 3 3 2 2
-P5RR ds| 1040 3 3 2 2
+VO vl 12 0.0 § 0.0 0| .0
=50 v| 12 0.0 |2 0.1 | L0 |4 .0

1/ Tta mean and standard deviaticen values were calculated over the eight parts irradiated
The control samples remained conazant throughout the testing and are pot included in this

2/ The statis-ical daza in Table IV includes zest data from section #1 of the (uad Op Amp

tanle.

in this testirg.

only; however,

tnhis da*a was characteristic of the test data from al1 four sectlons.

3/ Parts exceeded the upper Zimit (15%d4B) of the testing zange of the ATE for CMRR during initial

alectrical mzasurements.



Figure 1. Radiation Bias Circuit for HAl-5134
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+ Q vin = ov

Rin = 47 kOhm +5% 1/4%

RL = 1 kOhm *53% 1/2%W

V+ = +15V +00.5V

V- = =15V 0.5V

C = 0.0lur/Socket or Q,luF/Row, 50V
N =

1N4002 or equivalent per Roard
GND = Vin = QV



