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A radiation evaluation was performed on OPA20CRC/883¢ to determine the total dose tulerance of these paris. A
brief summary of the test results is provided below. For detailed information, refer to Tables 1 through IV and
Figure 1.

The total dose testing was performed using a Co™ gamma ray source. During the radiation testing, <ight parts were
irradiated under bias (see Figure 1 for bias configuration) and two parts were used as control samples. The total
dose radiation levels were 2.5, 5.0, 10.0, 15.0, 20.0, and 30.0 kRads." The dose rate was between 0.06 and 0.23
kRads/hour (see Table II for vadiation scheduie). Between the 5.0 and 10.0 kRad exposures, the parts were annealed
for 96 hours at 25°C. Between the 15.0 and 20.0 kRad exposures, the parts were annealed {ur 833 hours at 25°C.
After each radiation exposure and annealing reatment, parts were electrically tested according to the test conditions
and the specification limits™ listed in Table LIL

Initial electrical measurements wers made on 10 samples. Eight samples (SN's 214, 217, 218, 219, 220, 221, 222,
and 223) were used as radiation samples while SN's 214 and 215 were used as control samples. All parts passed all
tests during initial electrical measurements.

After the 2.5 kRad irradiation, no sigrificant degradalion was observed in any part except SN 217 and SN223
which marginally exceeded the Lio specification limit of 2.50A with readings berween 2.7 and 3.3 nA. All irradiated
parts continued to pass all other tests at this level.

After the 5.0 kRad irradiation, all irradiated parts showed significant degradation in Avs_10k. The Avs_L0k
readings were within the range of 2 to 20 V/mV for most parts, against the specification limit of 400 V/mV. All
irradiated parts continued to pass all other tests at this level.

The patts were annealed at 25°C for 72 hours to determine if the parts would show any significant recovery in
Avs_l0k, Some recovery was observed, but most parts failed to meet the minimym specification with values from
10 to 50 ¥/mV.

After 16.0 kRads, all parts continued to show increased degradation in Avs_l0k with readings between 1 to3
V/mV. Parts also showed some degradation in Ibias but continued to meet the specification limit of +/-30 nA. The
readings were typically around 20 nA. No other parameters showed any significanl degradation at this level.

After 15.0 kRads, alt parts continued to show very low values for Avs 10k. Parts also showed increased
degradation in Ibias with readings in the range of 30 ta 50 nA against the specification limit of 30 nA.

' The term Rads, as used in this decument, means Rads(silicon). All radiation levels cited are cumulative.
** These are manufacturer’s pre-irradiation data specification limits. The manufacturer provided no post-irradiation
limits at the time thcse tests were performed.
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Alier annealing the parts for 888 hours at 25°C, some recovery was observed in the [bias current, however the parts
continued to read between 1 1o 3 V/imV lur Avs_10k.

Afier 20 kRads, four parts failed the pser tests and no measurements could ba made for this parameter for these
parts, There was increased degradation in Ibias for all parts. Low readings for Avs_10k conlinugd, with readings in
the range of 0.8 to 3.0 V/mV for most parts.

After 30 kRads, six of the eight parts had degraded so much that no measurements could be made on thetn, The
remaining two parts (SN 216 and 217) also showed significant degradation. The +Vo swing, PSRR, and lbias tests
could not be measured adequately for these parts as well.

Table [V provides a summary ol the test results with the mean and standard deviation values for cach paramecter
after sach iradiation exposure and annealing step.

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

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been devejoped solely for the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only a3
a courtesy to other government agencies and contractors.  Any distribution of
this document, or application or us¢ of the information contained herein, is
cxpressly conditional upon, and is subject to, the following understandings and
limitations:

{a) The information was developed for general guidance only and is subject to
change at any tine;

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

(¢} GSFC does not warrant the accuracy of the information when applicd ot
used under other (han unigue GSFC laboratory conditions;

() The information should not be construed as a representation of product
performance by either GSFC or the manufacturer;

{€) Neither the United States government not any perscrn acling on behalf of the
United States government assumes any liability resulting from the application or
use of the information.
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Figure 1. Radiation Bias Circuit for OP420
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TABLE 1. Part Information

Generic Part Number:

EOQ-1Part Number

Charge Number:

Manufacturer:

Lot Date Code (LDC)

Quantity Tested:

Serial Number of Control Samples:
Seriat Numbers of Radiation Samples:
Past Function:

Part Technology:

Package Style:

Test Equipment:

Test Engineer:

OP420
{OP420CRC/RS3e
EE71382

Analog Devices
9617

10

214,213
216,217, 218, 219, 220, 221, 222, 223
Cuad-OP-AMP
Bipolar

20 Pin LCC
AS40

A. Naji

No radiation tolerance/hardness was guaranieed by ihe manufacturer for this part.
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TABLE IL. Radiation Schedule for OP420

EVENT oo oo oooeooo s st 23584435 et 88 1058 R A1 4154 b e e AR DATE
1) INITIAL ELECTRICAT MEASUREMENTS ..orcocvssssssssssos s s oo oo 01/24/97
2) 2.5 KRAD IRRADIATION (8.062 KRADSHOUR covvcsmnssssossmeessomssassesos e oo oo oo 01/29/57
POST-2.5 KRAD ELECTRICAL MEASUREMENT . ..ooocooooeocoe oo ceserssesssasses ssrasesssteasmssesnes sessesses sesssssssens 01/31/97
3) 5 KRAD TRRADIATION (9,062 KRADSHOURD o oo ressors oo ssssses s ismsssossismisons G1/31/97
BOST-5 KRAD ELECTRICAL MEASUREMEN T evvvvvesceesessssoserssseeecoeerassssssssressensemssessessssssssssssassssssssessen 0203197
4) 72 HOUR ANNEALING [@25°C ..overeteesers et s s e s s s oo oo 02/03/97
POST-72 HOUR ANNEAL ELECTRICAL MEASUREMENT ovvoreveeveeemscsseorssersessonsssessrsssssseeroserssssraseese 02/06/97
5) 10.0 KRAD [RRADIATION (0.062 KRADSHOURY ......ocooosevrvsssnsmssomssonsersssirs o otssssss s 02/06/97
POST-10.0 KRAD ELECTRICAL MEASUREMENT.....oov.oooo ot cetvmss e sssssncsssessssstsssssssamsssssssessares 02/10/97
6) 15.0 KRAD IRRADIATION (01.125 KRADS/HOUR) 02/10/97
FOST-15.0 KRAD ELECTRICAL MEASUREMENT.......ccccomreermessessestontrartsssseseesssssssssssessanesssssses s rse 02/12/97
" 7) 888 HOUR ANNEALING 257 ovsrsncmmcrior e st erssssssoenee st s oo 02/12/97
POST-88% HOUR ANNEAL ELECTRICAL MEASUREMENT ...ooorriereersssssssssrsss essssssassssrosssssossssomens 03/3197
£) 20.0 KRAD IRRADIATION (0,125 KRADSHOURY oo vorcerrsrin s s st 03731597
POST-20.0 KRAD ELECTRICAL MEASUREMENT covcoevvesreeeveeererrserereesssessrasseesssstsssssssssssstssssssssesssss 04/02/97
9)30.0 KRAD [RRADIATION (0250 KRADS/HOURY ccvsnssmssreemeanscsmisesrssresns s oo i 04/02/97
POST-30.0 KRAD ELECTRICAL MEASUREMENT ...co.cocevemsossessmismsssrssssssssasassessssssseers s o sonsasssrons 04/04/97

Effective Dose Rate = 30,000 RADS/63 DAYS = 19.8 RADS/HOUR—0.006 RADS/SEC

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SEE FIGURE 1.
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Table 111, Elactrical Characteristics of QP420 /1

Test Spec. Lim.
# Parameter Units Test Conditions min  max
1 |+Idd wh | Vs=+15V, no lvad 0.0 0.4
2 |-Idd mA [Vs=-15¥, no load -0.4 0.0
i +vo awing V{RI=10%, +Ve5Y, V=0V 4.0 -

1 |[-Vo swing VIRI=10K, +¥=EY, -V=0Y - 0.8
5 |[Vio V| Ve=+/-2.8V to +116V -4.D £.0
& |[+Ibiaa na|Vem=0.0¥ -3p0.01 30.¢
T |-Ikias ah|vemel 0V =306.0| 30.0
8 |[ILioc /2 nAlCaleulated -2.5 2.5
% |Avs_l0k v/ mV|Vo=+-10V 400 -
10 |PSRR PV /[ Va=+-2.5V to +R16V - 0.0
11 |CMRR /3 48| Va=+-12V &0 -

Notes:

I/ These are the manufacturer’s non-irradiated data sheet specification limits. Mo posl-irradiation limits wete
provided by the manufacturer at the time the tests were performed.
Vio = input offset voltage, lio = input offset current

2/ lio was calculated from Vio and Ibias.

3/ CMRR was measured at Vs=t12V instead of £15V as specified in the manufacturer’s data sheet to avoid tester
alarm. A comparison of CMRR at Vs=£12V and Vs=+13V are as follows:

CMRR @ Vs=+15V = 85.5dB.

CMRR @ Vs=t12V = 105dB.

4/ No slew rate measurements wers made because the manufacturer supplied no minimum/maximum specification
Limits for this parameter. The typical value of slew rate provided by the manufacturer is 50 mV/us. Alter 30 kRads,
the slew Tate was measured using a bench setup on one control sample and two radiation samples. The
measureiients are provided below:

Control Sample (SN 214)
OUTI =56 mV/us OUT2=355imV/ius OUTI= $6mVius OUT4 =57 mV/us

Past 30 kRads (SN 216)
OUTI =30 mV/ps OUT2=2%mV¥/us OUTI=133 m¥V/us  OUT4 =29 mV/us

Post 30 kRads (SN 217)
QUTI =17 mV¥/ps OQUT2=18mV/us OUT3=17 mv/ips  OUT4 =17 mVius
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for QP420RC /1

Dose Exposura (kBade) Anneal Fad Lavel |Rad Lavel [Annaal Rad Lavel [Rad Lewal
Initial 2.5 - 72 hra 11 krad 15 kRad B8% hra 20 ERad 30 kRad /3
Tast Spec. Lim./2 w25eC #15°C
§ Faramater onies min sd wod ad | mean ad | maan  ad | meRR [T |
T [+Idad wh] 0.0 §.401 [:07 502 T 007 | 0.1 ] 0.0Z | G.nd:[0.02 [ 6F
7 |-Tad m| 01 5 I | i3 T =6 TE [ 0-02 | 8,440 0.07 | L&F
3 [*a awing v[ <0 5.1 0.1 LS 0 [AS| O | fF
1 |-V wwing L 3,05 7.08 7,04 505 | R
T Vo =V 4.0 5z 0.7 51 5.3 T.F | EE-
i [+YEias TR -30.C T3 T T4 Tz T3 [ BF
T |-Tbiaa TA[ -30.0 T4 1.8 7.7 |26.5] 2.7 T 6%
T [ils TR 2.5 7T _ 7.7 o EY BT s B
5 |Ave 10k V/av| 00 5.6 T196.5 73 oo 26| 1.2 58 | av
6 |PERR V[ - 15 T.a TT% 71 1.9 o T
1T [GR aB{ 0 7 T.E 5.5 57 E5 [ 6E
Tl FLWL] ) “TEE] 1.1
Hoted:

1/ The wean and atandard deviation values were calculated aver the eight parts irradiated in this test.

The coatrol pamples remained conatant throughout the teacing and are not included in this table.

Yor sll parageters except Ave_lDk, the wean and standard deviation were calculated uaing the worst caze value
from bhe Eour measurements of sach parameter <n each part. For Ava_10k, the mean and standard deviation
were caloulated acress all four measuremencs for this pavameter.

vio = input offset voltage, Iio = input oEffsef current.

2/ These are manufacturer's nom-irvradiated data sheet specification limita.

No peat-irradiation limits were provided by bthe manufacturer at the time the tests were performed.

3/ At 30kRads, the parts have degraded so much thet meaningful measursments can nat be obtained.

4/ 5lew rate WeasUraments wers only made after 310 kRads using a bench set-up On one contrel sample and twa
radiation samples. See Hote 4 ol Table III.

The radiation-sensitive parameters were Avs, Tbias, Iio, Vout swing, and PSRR.




