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ADVISORY ON THE USE OF THIS DOCUHENT

The information contained in this document has been developed sclely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Ccenter (GSFC)}. Thip document may be distributed outsida GSFC only ag a
courtesy to other government agencies and contractors. Any distribution of
this document, or applivation or use ¢f the information contained Iferein, is
expressly conditioned upen, and is subject to, the follewing understandingsa
and limitations:

{a) The information was developed for gemnsral guidance only and is
suhject to change at any time;

(&) The infermation was develeped under unigue GSFC laboratery conditions
which may differ substantially from outside conditicna;

{c) G5FC does not warrant the accuracy of the information when applied or
used under ather than unigue GSFC lakoratoxy conditions;

{d) The informatien should not be construed as a repxesentation of
product perfermance by either GEFC or the manufacturer;

(=) Neither the United States government ner any person acting on bkehalf
of the United States government assumes any llability resulting from
the application or use of the informatien.
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Paramax Systems 4700 Bualon Way

Carpuration Lanham b 20706
Memaorandum PA\RL\MAX
& Uniisys Compary
DATE: May 19, 1992 PPM-92-160
TG: J. Lohr/311
FROM: K. Sahu/7809

SURTECT: Radiation Report on GGS/WIND/3D PLASMA Project
Part No. AD711TQ/883B {(control no.6295)

ec: L. Rabb/406
A. Sharma/31il
v~ Library/300.1

A radiation evaluation was performed on the AD7i1TQ Op Amp
to determine the total dose tolerance of these 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 source. During the radiation testing, one part*
was irradiated under bias (see Fiqure 1 far bias
configuration), and cne part was used as a control sample.
The total dose radiation steps were 5, 10, 15 and 20 krads
(the term rad as used here means rad(si)). After 20 krads,
parts were annealed at +25°C for 168 hours. The dose rate
wae between 0.05 and 0.1l krads/hour, depending on the total
dose level (see Table II for radiation schedule). After
each radiation exposure and annealing treatment, the part
was electrically tested at +25°C according to the test
conditions and the specification limits listed in Tabkle III.

The part passed all tests on irradiation up to 5 krads.
After the 10-krad irradiatien, the part marginally (= 5%)
exceeded the specificatien limits for Ib+{0V), Tb-(0V} and
Thias(0V) and exceeded the specification limits for Vos by
30%. Upon continued irradiation to 15 krads, the part
continued to drift outside of these limits. After 20 krads,
the part exceeded the limits for Ib+{0V), Ib-{0OV}) and
Ibias{0V) by 100% and the limits for Vos by over 200%.

After annealing for 168 hours at +25°C, s0me recovery was
obeerved in Ib+(0V), Tb-(0V) and Ibias(0V}, but the part
still remained outside the specification limits. No
recovery was observed in Vos.



Table IV gives the mean and standard deviation values for
cach parameter after different irradiation exposures and
annealing steps.

Any further details about this evaluation can be obtained
upon request. Tf you have any questions, please call me at
{301} 731-8954.

*No more parts were available from the requestor.



TARLE

Ganeric Fart Number:

GGS/WIND/3D PLASMA
Part Number:

Control Number:
Charge Number:
Manufacturer:
1ot Date Code:
Quantity Tested:

Serial Number of
Radiation Sample:

Serial Number of
Control Sample:

Part Function:
Part Technology:
Package Style:

Test Engineer:

I.

Part Information

AD711TQ

AD7111CQ/883B
629b

C23764

Analog Devices
9011A

2

58

57

GCp Amp
BiFET
§-pin DIP

& . Dhung



TABLE JI. Radiaticn Schedule for AD711TO

EVENTS

1) INITIAL (PRE-IRRADIATICN)
ELECTRICAL MEASUREMENT

2) 5- KRAD IRRADIATION (0.11 krads/hour)
POST-5-KRAD ELECTRICAL MEASUREMENT

3) 10~-KRAD IRRADIATION (0.05 krads/hour)
POST-10-KRAD ELECTRICAL MEASUREMENT

4} 15-KRAD IRRADIATION (0.11 krads/hour)
POST-15-KRAD ELECTRICAYL, MEASUREMENT

5) 20-KRAD IRRADIATICN (0.05 KRAD/HCOUR)
POST-20-KRAD ELECTRICAL MEASUREMENT

6) 168 HOURS ANNEALING AT +25°C
POST-168-HGHIR ELECTRICAIL MEASUREMENTS

DATE

04/17/92

04/21/92
04/23/92

04/23/92
04,/28/92

04/28/92
04/30/92

64/30/92
05/04/92

05/04/92
05/11/92

ALL ELECTRYCAL MEASUREMENTS WERE PERFORMED AT +25°C.

PART WAS IRRADTATED AND ANNEALED UNDER BIAS;

FIGURE 1.



Tahle IITI. Electrical Characteristics of AD711T1Q

Unless Otherwise Bpecified: Ty = gs?p,_vcc;;gv; -Vop==15V

TEST CONDITIONE LIMIT UNITS
- | min [ Max
+Ipe Vo = oV . 3 ma
“Iopo ‘U'_n _.= ov 3 ma
Yoss50 ﬁs = 500hm -.5 « 5 av
m;os Rg = 1000hm -.D5 .3 oV
Tos -25 25 pA
Tb+ Vey = OV -50 50 pA )
Ib- Vou = OV =50 50 pA
Ibias Veay = OV =50 sa pa
Ib+ Vo = 10V /1 -100 100 DA
Ib~ You = 10V j1 | -1e0 100 DA
Ibias Vo = 10V [f1 -100 100 pa
Agr, VYo = +/~ 10V,Rp=2K Ohm 200 ViV
CMRR  Vou=+/- 10V g0 dB
CHRR Yeom=+/~ 11V 76 4p
+PSRR  +Voa=(15,5) V;—Vpe=-15V 80 dB
—PERR  +Vpco=15V;-Voo=-(15,5)V 80 dn
+Vo Rp=2K Ohm 13
~Va Rp=2K Ohn -12.5 v
Notes:

L

1. Vgy = 10V is obtained by setting +Vce = 5V and -Veo=-25Y.

2. Common Mode Voltage Range Performed GoNoGo in the CMRR
test.




TABLE IV: Summary of Electrical Measurements After
‘T'otal Dose Expoesures and Annealing Steps for AD71110 1/, 2/

Tulal Dose Exposure {(kradsa) |[annea
0 5 10 15 20 168
Spec. Limits {I're- hours
Parametears min max Rad) B25°%C
+Icc ma] - 3 2.65 | 2.62 [2.58 | 2.55 | 2.52 | 2.562
-Icc ma] - 3 -2.65[-2.62 |-2.58]-2.56 |-2.52|-2.52
YosfS50 uvi -500 | 500 | -151 | =411 F€668.2] 894 |-1275|-127¢%
Vos uv| =500 | 500 [ =151 | -4ll |-668.2| -894 |-1275|-1375
Ios pa| -25 25 |-.9243[-1.45{«1.94[-3.43[-5.00}-4.19
Th+ {(0V) pa| -50 50 9.91 |26.15[52.36 |66.15| 101 |67.33
Ib- (OVy pa] -50 50 J10.85(27.59|54.29169.57 1105.9 |71.51
Ibias (OV) pa] -50 50 [10.38[26.87153.3267.86 |103.4]69.42
Ib+  (lov) pal -100 | 100 [14.77(37.18(65.51|87.78|123.9186.70
Ib-  {10V) pA{ -100 | 100 |12.54[38.67 |71.83|92.25 |128.8150.80
Ibias {10Vv) pa| -100 | 100 |12.24 |37.92|70.B7 |89.51 |126.3]|88.75
Aol Kv/v[ 200 - 541.4({592.4[590.3567.6|548.6 |[581.9
CMRR { 10V} de| 80 = 93.88|115.1|98.74]92.62787.30[87.30
CMRR(11¥) del” 76 — 91.96 [104.3[104.4(55.50[89.30]89.38
+PSRR dB] 80 - 144.2 1 OVER |142.7[142.7|138.2{136.6
=PSRR dp| 80 - B9.14]95.88| OVER [95.82 |86.82 [B6.68
+Vo vl 13 - 13.88(13.90[13.89[13.8%[13.92 [13.91
~Vo v - |-12.5f13730F13.4013.40-13.40-13.4013.37
Notes:

1/ Values in this table are based on a single radiation sample.

2/ The contrel sample remained constant throughout the teating an
is not Included in this table.

—E—



Figure 1.

Radiation Bias

Circuit for apn/V11TQ
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