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A radiation evaluation was performed on T.M15% (Dual Op Amp) fe determing the total dosc tolerance of these
parts. A brief summary of the test results is provided belew. For detailed information, refor to Tablos { through 1V
and Figure 1.

The total dose testing was performed using 2 Co™ gamma ray source. During the radiation testing, four parts were
irradiated under bias (see Figure 1 far bias configuration) and onc part was uscd as a control sample. The total dose
radiation levels were 2.5, 5, 10, 15, 24, 30, 50, 75 and 100 krads . The dosc rate was between 0,08 and .47
krads/hour {(see Table M for radiation schedule). After the 100 krad cxposure, parts were annealed at 25°C for 168
hours, after which the parts were anncaled at 100°C for 168 hours.  After each radiation exposure and anncaling
step, parts were electrieally resred according 1o the test conditions and the specification limits” listed in Table 111

Al pars passed initint clectrical measurcments. AN irradiated parts passed all clectrical tests throughout all
irradintion steps up to and including the 30 kead irradiation level.

After the 3G krad irradiation, S/N 39 fell below the minimum specification limit of -50.00 nA for P_TIE_AMPI,
P IB_AMPM2, N_TIB_AMPL and N_IID AMEPZ, with readings of -57.90, -58.21, -57.02 and -37.24 nA,
respectively. All other iradiated parts continuted to pass all electrical tesis at this level.

After the 75 krad irradiation, all irradiated parts exceeded specification limits for the same tests, wilh readings
ranging from -51.68 to -62.32 nA,

After the 100 krad wradiation, degradation in the sume parameters continued (e be observed, with readings ranging,
from -57.13 to -67.91 nA. Tn sddition, 8N 56 and 59 marginally fell below the minimum specification limit of
200 mVY for VOS_ AT Vem =28, with readings of -2.01 and -2.05 mV, respectively,

After annenling for 168 hours at 25°C, no reeavery was observed.
Adier annealing for 168 hours ar 10°C, no rebound effeets were observed.

Takle IV provides a summary of the mean and standard deviation values for cach paramcter after eacl irradiation
expasure and annealing step.

Any further details ahout this evaluation can be obtained upan request. It you have any questions, please call me at
(301) 731-8054.

. - - g a N n -
The term rads, as used in this document, menns rds{silicon}. Al radiation levels cited are cumulative.
LR | L] - - . I . L . . - - - - I -
Ihese are manufzourer’s pre-irradiation data specification ]rpurs. INo past-irradiation himits were provided by the
manulacrrer at the time these tests were performed.



CAREPORTSZGT. IR

ATVISORY ON THE UST, OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose af praviding peneral guidance to employees of the Goddard Space
Flight Center ((GSFC). This document may be distributed outside GSFC only as
d courtesy 1o other govermment agencies and contractors. Any distribution of
this document, or application or usc of the information contained herein, is
wxpressly conditional upon, and is subjcet 1o, the following umderstandings and
inntaliong;

{a) 'The information was developed for general guidance only and is subject to
chiange ul any lime;

(b The information was develaped under nnique GSFC {aboratary conditions
which may diiler substantially from outside eonditions;

{c) G3FC dues nol warrant the aceuracy of the information when applied or
used under gther than unique GSFC laboratory conditions;

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

{e) Neither the United States govemnment nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the informalion.
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Figurc |. Radiation Dias Circuit for 1M |58
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TABLE L. Part Information
Generic Parr Numbher: LMI58*
CASSINICIRS Part Number  LMI58
CASSINI/CIRS Contral Number: 11817
Charge Numhber:  EES63256
Manufactrer: WS
Lol Date Cade (1L.DCY: 94334
Quantiiy Tested: 5
Sernal Number ot Control Sample: 55
Senal Numbers ol Radiation Samples: 56, 37, 58, 59
Part Function:  Tual Op Amp
#url Technology: Ripolar
Package Style:  B-pin DIP
Test Equipment: AS540

FEngincer: T. Mandy

* No radiation tolerance/hardness was yuarantged by the manufacturer for this part.

-{I -
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TADLIE 11, Radiation Schedule for LMISSE

EYENT .. .. DATE

1) INITIAL ELECTRICAL MEASUREMENTS oot ceen s cerssessinsreeesnn s resss s stssssssssssssmresssnnnssens QW2 5795
2325 KRAD [RRADIATION (018 KRAVSHOURY e eerearsssereesesssrases sesesseeasen o 04725195
POST-2.5 KRAD ELECTRICAL MEASTREMENT i eevesseesrasestorases reseassessees 04/26/95
33 5.0 KRAD IRRADIATION (.15 KRADSHOURY et e ssereesssesesseaseas seees s eeenens 0426195
POST-5.0 KRAD ELECTRICAL MEA R REMEMT e e s o UZTGS
4} 10.0 KRAD IRRADIATION (0.29 KRADSHOUIRY oo oo eeseeeseee e ansennnns D2 TGS
POS1-10.0 KRAD ELECTRICAL MEASUREMENT. o e HZBI95
3} 158 KRAD IRRADIATION (0.77 KRADSHOUIR) i e eeeee e e reen, DBF2 8195
POST-15.0 KRAD ELECTRICAL MEASUREMENT ..o oo oo snrsss s eesenens U570 1705
0) 20 KRAD IRRADIATION (0.29 KRATISTHOUIRY Lo e cevectsees e sttt sesbessssaens seesese e 05/01/95
FOST-20 KRAD ELECTRICAL MEASITREMENT . . e seee oot . 05102/95
7330 KRAD IRRADIATION (0.59 KRATISHOURY e eeeesrseeranes cemene D5/02/95
PUST-30 KRAD BLECTRICAL MEASTREMENT . e eeevsceeens .. 05/03/95

8} 50 KRAD IRRADIATION (118 KRADS/HOUR) e
POST-50 KRAD FLECTRICAT. MEASUREMENT ..ot

e 03703795
. 03104195

9} 75 KRAD IRRADIATION (1.47 KRADS/HOURY covvvvovveens s e, 05104795
POST-75 KRAD ELECTRICAL MEASUREMENT. ...ooooooo.. - B5/05/95
10) 100 KRAD IRRADIATION {0.39 KRADS/AIQUR) ... o DS/05/05
POST-100 KRAD FEL.LECTRICAL MEASURLEMENT ovoooovoeerns . 030805
11) 168-HOTIR ANNEALING @ 25°C... . D5/08/95

POST-168 HGUR ANNEAL l‘LECTRILAI MbAbURLMENT

. 05/15/9%

12) 168-TTOTIR ANNEALING (@ 100°C .. . ceeeens U5/T5/95
POST-168 HOLIR ANNEAL LLECTRILAI MbAbURLMhNT ... 05724095
’

FARTS WERE IRRADIATED AND ANNFATEDN UNDER BIAS: SER FIGURE 1.

'
el
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Table 11 Electrical Characreristics of .M 158

Ta 72300, Vee =0V

TESTNAME | SYMBOL | CONDITIONS l LIMITS
_ _ v MAX
1CC 8V lee FVee — 5Y, Vppm — 14V, Ry, = 10K (Nete: 1) 1.2mA 4‘1
1CC 30V Lo +Vee =30V, Vapy = L4V, Ry~ 16KO (Nete: 1) 3.0mA
YOs_AMFI 3oV Vi Hee =30V, Vi = 1.4Y, Vem = 0V -2.0mV 2.0mV
VYOS AMP2 36V Vicy +Yee — IV, Varrr = 1.4V, Vem =0V -1L.bm¥Y 1.0mV
YO5 AL Vom30V YIn _FVer =MV, Vapir = L4V, Yan - 30V -2.0mV 2.0m¥
VOS_A2 Vem30V Viry +¥ee = 30V, Vg7 = L.4Y, Vom ~ 30V -2 0mVY 2.0mV
YOS _AMPL 8V Vi ¥ee =3V, Vo = 1.4V, Yem = 0V -2y 2.0mV |
YOS5 _AMD2 5V Vi) +Vee = SV, VapT = LAY, Von = v 2.0mV 2.0mV
I 1B AMP2 +ig t¥ee =5V, Vo = L4V, Vem ~ 0V -50.004 “LinA
P IIB AMP2 iy ¥ =5V, Voprr = 1.4V, Vem =0V -M.0nA -1.0nA
N TID AMI2 -Iin +¥ee =5Y, Vorrp = LAV, Vo =9V SS0nA -1.0n4
N 118 AMP2 g Yee =5V, Voyirp = LAY, Vem - 0V ~50.0nA -1.0nA
| IIOS_AMP1 Iin +¥ee =5Y, Ve = 1.4V, Vem = 0V -10.0n4 10.MmA
TIOS AME2 11y +Vee =5V, Vi = 1.4Y, Voo = 0Y - -104nA 10.004
CMRR _AMPI CMRR +Vee = 30V, Veyr i — LAY, Vin - (0,28)V 7048
CMRR_AMP2 CMRBRR +Vee = 30V, Yorrr = 1.4V, Vin = (0, 28)V il ]
+PSRR AMI SIRIE +Vee = (5,30)V, Vi = L4V, Van =0V 65dR
+PSRR_AMP2 PSRE +Vee = (5,30)¥, Yo - 1.4Y, Vo = by 6545
AOT, ANMPI Avyy HYee= 15V, Ry, = 2KQ, Ve = {1,11)v IOVimV
AQL_AMP2 Avye HVec = 15V, Ry = 2KQ, Vo =(1,11)V SVimyY
VOIT AMP1 Vo +Vee = A0V, Ry = 2KL) 6V ]
VOH_AMP] Von +Veo = 30V, Ry, = 2KO 26V
VOL AMPL Ve, +Yec= 30V, Ry = 10KL 40,0mV
VUL _AMP2 Var +¥ee— 30V, Ry = 10KQ 40.0mV
[ VOL AMPI @ TuA Vil +Vee = 30V, [sink = 1uA 40, 0m¥Y
YOL_AMP2Z nua Yo +¥ee = JOV, [sink = 1uA 40,0 ¥
Lomnc Al (@ .2V Lspo: Voo = 15V, Vo =02V (Kote: 2) L2uA
Lapqr A2 () 2V Lspo: HVee = 15V, VT = 0.2V {Note: 2) 12.0uA
Lo Al @ 2V ~ Tuwk 1Vee = 15V, VT =2V (Note: 3) 10.0mA
Top A2 @2V Topew +VYee = 15V, Vi = 2V (Note: 3) 10.0mA .
Isoumer Al (@ 2V Lsourcr, t¥eo = 15V, Yoy~ 2V (Noie: 3) -20.0mA
LsoumeeAZ @ 2V Lsoures +¥ee = I3V, Ve = 2V (Note: 3) -24.0mA,

Mirlen:

Traty Not Performed - Short Cirewi Current sud DifTerentlal Ingut Voltage.

1. M= 10K} L= aubatituted Jor e = 1OGKLL in the Jec lest
& For the larog teat Yol by lifvess fowards 0% while ihe Ouipue Ls held af 0.2V and 2.0V,
3. Forihe Lyngey Test Vouebs driven towardy 15Y while the Culpmd i held af 1.0V
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