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ADYISORY ON THE USE OF THIS DOCUMENT

The information ceontaingd in this document has been developed solely for the
purpoese of providing genexral guidance to employees of the Goddard Space Flight
Center {GSFC}. This document may be distribuoted ocutside GSFC only az a
courtesy to colher government agencles and controactora. Any diatribution of
this document, or application or use of the information contained Merein, is
expressly conditioned upen, and is subject to, the following understandings
and limitatione:

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

(b} The information was developed vnder unigee CSPC laboratory conditions
vhich may differ substantially frem outside conditions;

{c) GETC does not warrant the accuracy of the informaiion when applied or
used under other then unigue GSFC labeoratery cenditions;

fdy The infermation should not be constirued as a representation of
oreduct performance by either G6SFC or the manufacturer:

=3 Keither the United States government nor any peorscn acting on behals
of the United States government assumes any 1iability resulting from
the application or uvse of Lthe infeormation.
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A radiation evaluation was pérformed on TM108 {Op Amp) to
determine the total dose tolerance of thbse parts. A brief
summary of the test results is provided beolow. For detailed
informaticon, refer to Tables 1 through IV and Fiqure 1.

The total dose testing was performed using a Cobalt—60 gamma-ray
" 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 radiatiaon
steps were 5, 10, 20, 30 and 40 krads*. After 40 krads,. parts
were annealed at +25°C for 432 hours. The irradiation was then
continued to 60 krads (cumulative}. ' The dose rate was between
0.25 and 1.0 krads/hour, dependiny on the total dose level {sec
Table IT for radiation schedule). After each radiation exposure
and annealing treatment, parts were electrically tested at phecC
according to the test conditions and the specification limitsg##
listed in Table 111I.

All ten parts passed initial (pre-rad) electrical tests. All
eight irradiated parts passed all electrical tests up to and
including the 5-krad step. After the 10-krad exposure, all eight
irradiated parts exceeded the maximum specitfication limit of 2 na
for lk+ and Th-. All eight irradiated parts continued to fail
Ib+ and Th- throughout all subsequent irradiation and annealing
steps. After the 20-krad exposure, scme parts exceeded the
maximum specification limit of 200 pA for Tos. These parts-
continued te fail Ios throughout all subsequent irradiation and
anneal ing step.

*lhe term rads, as used in this document, means rads(silicon) .
**These are manufacturers’ non-irradiated data sheet
specification limits. No post-irradiation limits were provided
by the manufacturer at the time these tests were performed,
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After annealing for 168 hourcs at 25¢(¢, Some parts exceeded the
maximum specification limit of 500 uV for Vos@50. These failures
continued throughout all subseguent irradiation and annealing
steps. All parts passed all other electrical tests throughout
all irradiation and annealing steps.

After continued irradiation to 60 krads (cumulative), failures in
Ih+, Ib-~, Ios and Vosfs0 continued to be cbserved.

Table IV presents a summary of the parametric failures after each
irradiation and annealing step. It also provides the range of
readings ohserved in each of the failing parameters at different
irradiation and annealing steps. Note that failures in Ib+, Ib-
and Tos were marginal up to 20 krads,

No rebound effects were obhserved after annealing for 168 hours at
100°C.

‘Any further details about this evaluation can be obtained upon
request.  If you have any questions, please ¢all me at (301) 731-
8954 .
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TARI.E I. Part Information

Generic Part Humber: IMics

Part Number: M38510/710104BGC
FAST /HCI

Control Nunber: 7353

Charge Number: C3311%
Manufacturer: Linear Tech Corp.
Lot Date Code: 9120

Quantity Tested: 10

S8erial Numbers aof

Radiation Samples: %2, 53, b4, 55, 56, K7, sa, B
Serial Numbers of

Control Samples: 50, 5l

Part Function: . Op Amp

Part Technology: Bipolar

Package Style: 8-lead TOxX Can
Test Fngineer: A. Phung



TABLE IY. Radiation Schedule for IM1cS

EVENTS DATFE

1} Tnitial Electrical Measurements 10728792
2) 5 KRAD IRRADIATION (0.26 KRADS/HOUR) 11762792
POST-5 ERAD ELECTRICAL MEASUREMENT 11/703/92
3) 10 KRAD IRRADIATION (0.25 KRADS/HOUR) 11/03/92
POST-10 KRAD ELECTRICAL MEASUREMENT l11/0%/92
4) 20 KRAD IRRADIATION (0.5 KRADS/HOUR) 11/05/92
FOST-20 KRAD LLECTRICAL MEASURLEMLENT 11/06/92
5) 30 EKRAD IRRADIATION (0.5 EKRADS/IIOUR) 11/09/92
POST-30 KRAD ELECTRICAL MEASUREMENT 11/10/92
6} 40 KRAD IRRADIATION (0.23 KRADS/HOUR) 11/10/92
POST—-40 KRAD ELECTRICAL MEASUREMENT 11/13f92
7} 432 HOUR* ANNEALING @25°C 11713792
POST-432 [HOUR ANNEAL ELECTRICAL MEASUREMENT 1201792
8) 60 KRAD IRRADIATION (1.0 KRADS/IIOUR) 12/01/92
POST-60 KRAD ELECTRICAL MEASUREMENT 11/03/92
9) 168 HOUR ANNEALING R1Q0°C#®% - 12/03/92
POST-1658 HOUE ANNEAL ELECTREICAL MEASUREMENT 12710792

AlLL ELECIRICAL MEASUREMENTS WERE PERFORMED AT 25°C,

PARTS WERE IRRADIATED AND ANNEALED UNDER BlAS; SHE FIGURE 1.

*Parts were Kept under bhias at 25°C for 432 hours instead of the
usual 168 hours while test eguipment was undergoing repair.

**High temperature annealing is performed to accelerate long term
time dependent effects (TDE}, namely, the "rebound" effect due to
thoa growth of interface states after the radiation exposure. For
more information on the nced Lo perform this test, refer to MIL-
STD-8830, Method 1019, Para. 3.10.1.



Table 11I.

Electrical Characteristics of LM10S

Ta—257C, Voo+=+15V, Vec-=-15V, Rs=50 Chm othewise unless

Specificd. o
TEST CONDITTONS LIMIT UNITS
Min Max
+Icé_ .Vcc+=+15V,Vcc—=—15V,V0=UV .6 mA
~Icc "Vect+=+15LV,Vee-=-15V,Vo—=0V -6 _ﬁA
VosB0  Vec+=35V,Veo—=—5V -.5 .5 v
i Veo+=5V,Voc—-=—30V ~.5 .5 my
Voot—=20V,Vec==—-20V -.5 .5 nv
Voo+=hY , Voo—-=-5V - -.5 .5 nv
Ios Veo+=356V,Voe—-=—5Y -.2 .2 TIA
Voeo+=5V ,Voo-=-35V ~.2 .2 —“mnh
Veoo+=20V , Vco—=—20V —.2 2 na
Voc+=5V,Veg-==5V -.2 .2 nh
Ib+ “Vcc+=35V,Vccﬁ=~5v -.1 2 nA
Veo+-5V, Veg==—~35VY -.1 2 ni
Voob=20V,Voo—-=-20V -.1 e nAi
VCC+=5V,VCC-=;5V . —.1 ”é | ;g__




Table II11.

Electrical Characteristics of ILM108 (cont.)

TEST

CONDITIONS LIMIT UNLTS
Min Max
IbL- Voo+=35V, Veo—=-5V -.1 2 na
Vocot=8V, Voo—-=-35V -.1 2 na
Veo+=20V, Vee==-20V -.1 2 na
Veo+=5V,Vco—=-5V -.1 2 ni
CMRR vem=+/-15V 96 dB
+PSRR  Veo+=(+420,+10), Vec-=-20V 96 dR
—FPSRE Vco4+=+20V, Veo=-=(-20,-10) 96 dbB
Av Vo=+/~15V,RI=10K, Voo=+/~15V 80 v/mv
Vo=+/-2V,RL=10K, Vec=+/~5V 20 v/mv
VouT RI=10K =18 146 v




Takle IV. Summatry of Failed Electrical Tests After
Total Dose Exposuresg and Anncaling Steps for LM108/1

Total # of Parts Failinhg
Dose -- -
Paszed Failed |Parameters [Limit Range/2

Tnitial

(0) a8 0

5 krads B )

10 Kkrads 0 L] Ih+ 2 nA 2.5 - 3.7 nA
Ib- 2 na 2.9 = 3.7 nA

20 krads 1] 8 Ib+ 2 na 37 - 54 na
Ib- 2 nA 37 = B3 ni
Ios 200 pAa 204 «~ 253 pA

40 Krads O & Ih+ 2 na =2 = 11 nk
Th- 2 ni 2.9 = 32 nk
Iaos 200 pA 572 pA - 27nA

Anneal

432 hrs.

at 2Z5°C 0 8 Th+ 2 ha 1l - 26 ni
Th- 2 ha 1/ - 25 ni
Ios 200 pa 2519 pA = 2nh
Vos@sn 500 uv 558 = 938 uv

60 Kkrads 0 5 Ib+ 2 na 22 = 60 ni
Ib- 2 1nh 26 = K4 naA
Tos 200 pa 1 - 7na
Vos@Es0 500 uv 517uV - 2mV

Annoal

1682 hr=s.

at 1o0=¢C ] 8 Ib+ 2 nh 4.4 - 6.8 nd
L= 2 nA 4.4 — &.8 na
Ios 200 pA 1 - 3nA
Vos@bo 500 uv 503 uvV - 2Znmv

i/ Data at 30 krads are unavailable due to tester difficulties.

2/ This column gives the range of readings of the failed
parameters at each irradiation and annealing step.



Figure 1. Radiation Bias Circuit for IM108
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+Vee = +15 +/-03YV
~-Vee = 15 +/-0.5V

Rin = 2 Kohm +/-5%, 1/4W.
Rl = 10Kchm +/-5%, 1/M4W.



