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DATE: Nuvember §, 1994 PPM.-94-0738
TO: I Lohr/311.1

FROM: K. Sahu/300.1 &£

SUBJECT: Radiation Report on CASSINI/CIRS

Part No. LM139
Contral No, 11422
oe: A, Sharma/311.2
Library/300.1

A radiation evalvation was performed on LM139 (Quad Voltage Comparator) to determine the total dose tolerance
of these paris. A brief sumumary of the test results is provided below. For detailed information, refer to Tables I
through V and Fipurc 1.

The total dose testing was performed using a cobalt-60 gamma ray source. During the radiation testing, ten parts
were irradiated under bias (see Table V for bias configuration), ten pans were irradiated unbiased and three parts
were used as control samples. The totz] dosc radiation levels were 5,10, 15,20, 30, 50, 75 and 100 krads*, The
dose rates were between 0.08 and 1.47 krads/hour {see Tuable I for radiation schedule). After the 100 krad
irradiation, the parts were annealed for 168 hours at 25°C, after which the parts were annealed for 168 hours at
100°C.  After each radiation exposure and annealing step, the parts wers electrically tested according to the test
conditions and the specificatian limits** listed in Table I,

All patts passed initial electrical measurements, Al irmadiated parts passed all electrical tests throughout all
irradiation steps up to and including the 100 krad level.

After annealing for 168 hours at 25°C, all irradixted parts continued to pass all electrical tests,
After annealing for 168 hours at 100°C, no rebound cffects were observed.

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

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

*The 1erin rads, as vsed in this document, means radsisilicon). All radiation levels cited are comulative,
**These are manufacturer's non-irradiated data specificatiun limits, No post-irradiation limits were provided by
the manufactlurer at the time these {ests were perfortned.
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ADVISORY ON THR LS. OF THIS DOCUMENT

The inlarmation contained in this document kas heen devcloped solely for the purposs of praviding
goneral guidance to employees of the Goddard Space Flight Centey (GSFC). Thig document may he
disteibnded outside GSFC only a5 & eourtesy ta other govenument apencies and oomiractors.  Any
distritmtion of this dovument, or application or use of the infoymation contained herein, is capressly
conditional upon, and i subject to, the following understandings aqvf limitations:

(a) The informativn was developed for genecal ghidance only and v subject to change =1 any time;

{t) The inforvation was developed under unique (GSIT laboatory conditions which may differ
substanhally fronn outside canditions:

(e} £i8FC dowy nol warmant the eoturacy of the information when applied ot used under other than
unicjue GEFC laborutory conditions;

{d) Tha intirmation should not be construed as a repressntaticn of product performance by sither GSFC
or the mamuifacturer;

te] Neither the Uniled States EUVEMMEN nor any person acting oo behalf of ihe United States
govemment assumnes any Hability resulting from the application ur us= of the information,
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TABLE 1. Part Information

Genenic Parl Numher:

CASSINICIRS
Part Nuinber:

CASSINI/CIRS
Control Number:

Charge Nuinber:
Manufaciurer:
Lot Date Cude:
Creantity Tested:

Setial Numbers of
Contrel Samples:

Senial Numbers of

Radiation Samples:

Farl Function;
Part Technology:
Fackape Style:
Test Equipment:

Test Engincer:

23-

LMise

S9GLYTIIVNICA

11422
44543
Naticnal
9108, 9224

16

80, 81

82, 83, 34, 85, 86, 87, 88, 89

Quad Vullage Comparator

Bipolai
14-pin DIP
A540

T. Mandy

* No radiation iolerance/hardness was Buaranteed by the manufacturer for this part,
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TABLE I1. Radiation Schedule tor LM130

EVENTS
Ly INITIAL ELECTRICAL MEASUREMENTS

2} 5 KRAD TRRADIATION (0.2% KRADSHOUR)
POST-5 KRAD FELECTRICAL MEASUREMENTS

3) 10 KRAD IRRADIATION (0.2 ERADS/H(IR)
PGST-10 KRAD ELECTRICAL MEASUREMENTS

4) 15 KRAD IRRADIATION (00.77 KRADSHOUR)
POST-13 KRAD FLECTRICAL MEASUREMENTS

5) 20 KRAD IRRADIATION (0,25 KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENTS

6) 30 KRAD IRRADIATION {0.53 KRADSHOUR)
POST-30 KRAD ELECTRICAL MEASUREMENTS

7) 50 KRAD TRRADIATION (1,11 KRADSMHOIIR)
POST-50 KRAD ELECTRICAL MEASUREMENTS

8) 75 KRAD TRRADIATION (.47 KRADS/HOUR)
POST-75 KRAD ELECTRICAL MEASUREMENTS

9) 100 KRAD IRRADIATION (0.38 KRADS/HOUR)
POST-100 KRAD ELECTRICAL MEASUREMENTS

10) 163-HOUR ANNEALING @25°C

POST-336 HOUR ANNEAL ELECTRICAL MEASUREMENTS

11) 168-HOUR ANNEALING @100°C*

POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENTS

“High temperalure annealing is performed lo acceleratc long

DATE
0694

09/07/94
09/08/04

G9/08/04
09/09/94

09/09/94
012194

05/12/04
09/13/94

09/13/94
09/14/94

00/14/94
09/15/94

9/13/94
(19/16/94

09/16/94
09/19/94

(9/19/94
05/26/34

09/26/94
10/03/94

term timne dependent effects (TDE), namely, the

"tebound" effect, dne to the growth of inlerfuce siates after the radiation exposurc, For more julormation on the
need to perfon Lhis rest, refer to MIL-STD-8R30, Method 101Y, Para. 3.10.1,

.
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Tahle [H. Dlectrical Characteristics of LM139

Unless Otherwise Specified: T, =250C

TEST NAME

SYMBOL CONDITIONS LIMITS
MIN MAX
SUPPLY CURRENT
5V dee | +Vee =5V, Voyr=0V 0.000mA 3.000mA
30V Tee Veem30V, Vour =0V 0.000mA | 3.000ma
INT'UT OFFSET TESTS
VOS_5V Vio +Vee =3V, Vopur=14V -S5.00mV 5.00mV
VOS_30V VIO +Vee= 30V, Your =15V (Note: 1) 5.00mV 5.00mV
PSRR PSRR +Vec= (3V,30Y), Yoy = L4V 70dB
| P IB 5V +IQ_ +Vee= 5V, Voyur = 1.4V (Note: 1) -160.00nA -1.000nA
N_IIB 5V -—Im_ +Vee = 5V, Vour = 1.4V (Note: 1) -100.00nA =1.000nA
HOS 5V !LQ +Vee =5V, Voyr =14V (Note: 1} «25.00nA 25.00nA
“P_IIB 30V +Im +Vee =30V, Voyr =15V (Note: 1) -100.00nA -1.000nA
| N_ITB_30V TR +Vee =30V, Vou = 15V (Note: 1) -100.00nA | -1.000nA
II0S_30V 1o +Vee =30V, Vour = 15V (Note: 1) «25.00nA 25.00nA
AQL +Yee =5V, Vopr = (11V, 1V) 50 VimV
I_SINK. +¥Yee = 5V, Vo = 1.5V (Note: 2) 6.00mA
V_SAT +¥ee = 5V, Igyr = 4.0mA (Note: 2) 400.0mV
L LEAK +Vee =30V, Vo =30V 0.500uA
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for LM139 /1

Total Dose Expasure [TDE] Annealing
fitial  T5 krads 1O krads™ |15 krads |20 krads 130 krads  [60krads |75 krads 100 krads 168 hrs | 168 hrs

Spec, Lim. /2 @agseC @100°C
Parameters /2 min__max |mean sd |mean sd mean sd |mean sd [mean sd |mean  sd mean  sd mean  sd |mean sd |mean  sd
Ioz 5V k| o 2o F 3] oz VI ﬂﬁgﬁ 01 EeSERT] o1 anaw Lol s I N R e85 oL LG
Izc_ 30V A 3.t -02 ER AR 02 TN TEREKE 02 ey .oz EXvasd o2 02 02
VO3 _SV_oel mvf -5.0 [T 5.0 -52 Enosi3d ds TIEIMET 48 e T .4E g-,g;aﬁ#“ PR A€
Y05 _3I0V_CMEL ov| ~5.0 | 5.0 -68 EEGLEE] 61 e IR L 53 pEEa 5%
PARR TMEL AB 7O - 5.2 prxesd 4.8 ] 4.7 g 5.7 P £.5 EiTw &7
F_IIB_SY OWPL hal 100 | -1.@ 1.5 I#aftepd 1.5 AR 1.5 [edtiE] 1.8 pea ] 4.4 |34 2.4
N _TIE SV pir1 nkj| ~1%0 | -1.9 1.6 | 1.8 = % G 1.5 h& 4.1 2.5
IIOS_5V OMPl nx| 25 25 (40 O BsT 40 -54 pEls] L2 laviis] a6 2.2
F_I118_ 30V CMEL mh| -1 | -1 1.6 fedd 1.6 WIELE] 1.6 [wmea 4] 1.7 et T i 3.0
M ITH 30V CHF1 nhl -to0 |17 1.8 E=3gsed 1.0 1.7 Eeo%iB] 1.7 Lufn] 4.4 | 2.9
II05 A0V NP1 nk| -25 25 54 Eads .45 W62 .88 pﬁ@ﬁ 7 % 2.3
A0L_CMPl v/mv| 5o - 57 B F a5 429 0 106 |[GSdme 153 [LEseT] 3185 s 4627
1_SINK CMpI mA| 6.0 - .62 buggrEpd 0 E-i BN .60 KD 12&: - 58 EIEE . 5g
V_SAT CHpl wo = 4a0 T.7 7.5 f : £ 7.7 [gEsasy TE 7-¢ PimEtd 7.6 pigens 7.5
I_LEAK OMFL mal - 1.5 .0z 0.02 Ldbudesy 0 Faaaond [ e 2 23 Azl 03 B 0
Motes:

1/ The mean and stardard deviation valuess wers caiculated over the eight parts irradiated in this
testing. The control samples remained constant throuchout the Testing and are not included
in this teble.

2/ Values for all paramefers except Igc 5V and Icc_30V are given only for section 1.
Values for cther sections ara available on request.

3/ Thege are manufacturers ' ron-irradiated data sheet specification limits. No post-irradiation
limits were providad by the manufacturer at the time the tests were performed.
Radiation-sensitive barameters were: none.
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Table ¥. Radiation Rias Circuit for LM]39

Ve = 15 VDIC
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