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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in thie document has been developed sclely for the
purpoee of provliding general guidance to employees of the Goddard Space Flight
Center (GSFC). This documant may be distributed cutside GSFC only as a
courtesy to other government agencies and contractors. Any distribution of
this document, or applicaticn or uee of the information contained herein, is
exprespsly conditioned upon, and is subject to, the following understandings
and limitaticong:

(a)

(R)

(c}

{d}

(®)

The information was devaloped for general quidance only and im
subject to change at any time;

The information was developed under unigque GSFC labaratory conditions
which may differ substantially from outside conditions;

GSFC does not warrant the accuracy of the information when applied or
uged under other than unidque GSFC laboratory conditions;

The information should not be conatrued as a raprasantation of
product performance by sithar GS5FC or the manufacturer;

Neither the United States government ner any parson acting on behalf
of the United States government aspumes any liability resulting from
the application or use of the informatien.
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Ta Qate
M. DiPretoro April 15, 1951
Departrnent Lomstaii
Code 300.1 GSTFC
From Tt gt 12
K. Sahu b= < o 731-8964
Dlapariment — ' Lucabmn
780% Lanham
Subject I
Radiation Report on LMle0, ISTE G. Krishnan/311
Non-Conmon Buy Part No. 5962—-8767401CA V. Edson
5. Esmacher
D. Krus

R. Woodward
B. Fridovich/695

a radiation evaluation was performed on IM160 to deternine the
total dosa tolerance of these parts., A nrief 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-560 gamma Tay
source. During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total dose radiation steps were
50 and 100 krads. After 100 krads, parts were annealed at 25°C
For 24 and 168 hours, and then the irradiation was continued to
200 and 2583 krads (cumulative) . The dose rate was hetween 2.5 -
5.0 krads/hour, depending on the total dose level (see Table Il
for radiation schedule). After each radiation expesuxe and
annealing treatment, parts were alectrically tested according to
the test conditions and the specification limits listed in

Tahle ITI1.

All (8) parts passed all tests on irradiation up te 263 krads.
also, all parameters stayed well within the specification limits
up to 263 krads except for I0S5. The mean value of I0S over the
eight irradiated parts had deteriorated frem an initial 0.2 uh to
-2.5 uh at 263 krads (the maximum specificatlion limit foxr IOS is
+ 3.0 uA). Table IV provides the mean and standard deviation
values for each parameter after different radiation exposures and
annealing treatments.

Any further details apout this evaluation can be ohtained upon
request. If you have any questions, please call me at 731=-83954.



TARLE

Generic Part Number:.

ISTP Non~Common Buy
rart Mumber:

I&8TP Non-Common Buy
Control Number:

Manufacturer:
Quantity Procured:
.ot Date Code:
Quantity Tested:

Serial Kumbers of
Radiation Samples:

gerial Numbers of
control Samples:

Part Function:

Part Technology:

Package Stylce:

I.

Part Information

TM160Q

5962-8767401CA

1986
Hational Semiconductor CoOrp.

12

e

5918
1o

54,
60,

55,
62,

57, 58
65, 67

50, B2
Voltage Comparator

Bipelar

14-Pin DIP
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TARLE II. Radiation Schedule

EVENTS

1) Initial Electrical Measurcments

2) 50 krads irradiation @ 2500 rads/hr
FPost S0 krads Electrical Measurements

3) 100 krads irradiation & 2500 rads/hr
Post 100 krads Electrical Measurements

4} 24 hrs annealing
Post 24 hr Electrical Measurements

5} 168 hrs annealing
Post 168 hr Rlectrical Measurements

6) 200 krads irradiation @ 5000 rads/hr
Post 200 krads Electrical Measurements

7] 263" xrads irradiation € 5000 rads/hr

Past 263 krads Electrical Measurements

Notas:

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

facility at GSFC.

DATE

03/11/91

03/12/91
03/13/91

03/13/91
03/14/91

03/14/91
03/15/91

d3/15/91
03/21/91

D3/21/91
03/22/91

03/22/91
03/23/92

- A1l electrical measurements were performed off-site at 25°C.

- Annealing performed at 25°C under bias.

%* The final accumulated dose was scheduled to be 300 krads;
however, a power failure at the radiation facility caused the

final accumulated dese to he 262.5 krads.



Table TIT. Electrical Characteristics of IM160

Test Conditions Limit

a Min Max
+Il +VCC=6.5V ~=VCC=-6L.5V _ - ) 32
«~T1 ;I-VCC*H'TS L5V =VCC=-6.5V _:] & -
v0OS 8 50 OHMS +VCC=5V —-VCC=-5V -5 5
VSAT VCC = 4.5V Iout = §&.4my - - Q.4
+VouT VCC = 4.5V Tout=320uA 2.4 - i
105 +VCC=5V ~VCC=-5V -3 3
IB+/~- +VCC=5V -VCC=-5V =20 20
IBIAS +YCC=5V -VCC=-5V -30 20




TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for LM 160

1/

Total Dose (krads)

Annealing at 25°C

Total Dose (krads}

1/ The mean and &tandard devlatlon values were calculated over the elght
The control samples remained coenstant throughout the testing and are not

“his rcable.

parts irradiated in this testing.
Incluced in

Initials 50 100 24 hrs. 168 hrs. | 200 263
specz., Limice

Farameters min max ad 5d mean sd mean sd
+11 mA | - 12 0.5 £.5 0.6 0.5
~T1 mA | -16 - 0.2 0.2 .2 0.3
YOS m'| -5 5 0.5 0.5 .4 0.4
IB+ ui | -20 20 0.2 0.2 .2 0.3
IB- uh | -20 20 0.2 0.3 N 0.5
108 uhk{ -3 3 0.2 0.2 .4 0.3
IBIAS wA - 20 0.2 0,3 .3 0.3
+VOUT V[ 2.4 - 0 2.1 i 0.1 .
VSAT mv| - 400 12 10 10 |
Mate:



s Figure 1., Radiation Biag Circuit for LM1&0D
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