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A radiation evaluation was performed on ADCO816 (8-bit A/D Converter with 16-channel Multiplexer) fo
determina the total dosc tolerance of these parts. A brief summary of the test resulls is provided below. For
detailed information, refer to Tables I through ¥V and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray source. During the radiution testing, eight patts
were irradiated under bias {see Figure 1 for bias configuration), and fwo parts were used as control samples. The
fotal dose mdiation levels were 2.5, 5, 7.5, 10, 15 and 20 krads*. The dose rale was between 0.04 and 0.28
krads/hour, depending on the total dose level (see Table II for radiation scheduls). Afier the 20 krad irradiation,
the parts were annealed at 25°C for 168 hours, aftier which the parts were annealed at 100°C for 168 hours. After
each radiation exposure and anncaling treatment, parts were electrically tested according to the test conditions and
the specification limits** listed in Table II.

All parts passcd initial electrical measurements. All irradiated parts passed all electrical tests up to the 2.5 krad
lewel

At the 5 krad level, /N 26 cxceeded the maximum specification limit of 450 mV for DO1 vol and DOZ vol
through DO8 vol, with readings ranging from 613 o 1024 mV and S/N 30 fell helow the mintmum specification
limit of 4.60 V for DO1 voh through DO8 voh, with readings ranging from 0.03 to 0.05 V, and exceeded the
maximum specification limit of 450 mV for DO vol through DOR vol, with readings of 1024 mV, A reading of -
1024 mY¥ indicates thal the actual value is beyond the presct limit of the test equipment. A faiture of either vol or
voli represents an incorrect outpnt state, which is a functional failure of the part. S/N 26 also exceeded the
maximum specification limit of 2.8 mV for TUE (linearity), with a reading of 17.16 mV and exceeded the
maximum specification limit of 250 ns for DO4_tI0, DO6_HO through DOS_tHU, DO3_t0H, DO4 t0H,
DO6_t0H and DO7_t(H, with teadings ranging from 116 ps to 1.15 ms.

At the 7.5 krad level, the samce functional failures were observed forS/N 26 and S/N 30

At the 10 krad level, §/N 23, 25, 26 and 30 showed failures in zlf voh fests and TUE, with the same values as
before and in addition, failed various vol and timing lests, indicating finctional faiture.

At the 15 and 20 krad levels, all irradiated parts showed functional failure.

After annealing for 168 hours at 25°C, no recovery was chserved and after anncaling for 168 hours at 100°C, no
rebound effects ware observed,

*The term rads, as used in this document, ineuns rads(silicon). All radiation levels cited are cumulative.
**+These ar¢ manufacturer's non-irradiation duta specification limits. No post-irtadiation limits were provided by
the manufacturer at the time these tesls were performed. No radiation tolerance/hardness was guaranteed by the
manufacturer for this part.
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Table IV provides a summary of the failures for cach parameter after different irradiation exposures and anncaling
sLeps.

Any futther details about this evaluation can be obtained upon request. If you have any questions, please call me at
{3013 731-8954,

ADVISORY ON THE USE OF THIS DOCIUMENT

The information contained in this document has boen developed solely for the umea af providing
fgeneral guidance 1o empioyees of the Goddard Space Flight Ceimor (GSFC). This document may he
distributed outside GSFC only sy a courtasy 1o other povernment agencies and contractors. Any
disiribution of this document, or application or 19e of the information contained hetein, is expreasly
condiljonal wpon, and is subjsct 1o, the following vnderstandings and limitations:

(1) The information was developed for gonerel gnidance only and is subjcet to change at any time;

{b) The information was developed under unique GSFC laboratory conditions which may differ
substantially from owaides conditions;

(=) GSFC does not warrant the agourasy of the information when applicd or used under other than
unique GSFC laboratory condijtions;

(d} The information should not be constnied as a ropresantatinn of product performance by either GIFC
o the manafactozer;

() Meither the United Statcs government nor any person acting oo bepalf of the Uniled Siates
povernment asmumes any liahility resulting from the application or uss of the infornation,



TABLE 1. Par{ Information

Generic Part Number- ADC031G

FUSE

Parl Nunber: ADCOSR16*

FUSE

Conirol Number: 11122

Charge Number; CA4491

Manufacturer: National Semiconductor

Lot Date Code: 9242

Quantily Tested: 10

Serial Naunber of

Contrel Samples. 21,22

Seral Numbers ol

Radiation Sample: 23, 24,25, 26,27, 18, 29, 30

Pait Funclion: &-hit A/D Converter with 16-channel
Multiplexer

Parl Technology: CMOE

Packspe Style: 40-pin DIP

Test Equipment: AS540

Test Engineer: C. Nguyen

" No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
. Y .



TABLE II. Radiation Schedule for ADRCOR16

EVENTS DATE
1) INITIAL ELECTRICAL MEASUREMENTS 08/06/94
2) 2.5 KRAD IRRADIATION (0.13 KRADS/HOUR) N8/0R/94
POST-2.5 KRAD ELECTRICAL MEASUREMENT 08/09/04
3) 5 KRAD IRRADIATION (0.13 KRADS/HOUR)* 08/1R8/94
POST-5 KRAD ELECTRICAL MEASUREMENT 08/19/94
4) 7.5 KRAD IRRADIATION {0.04 KRADS/HOUR) 08/19/94
POST-7.5 KRAD ELECTRICAL MEASUREMENT 08122194
5) 10 KRAD IRRADIATION (0.14 KRADS/HOUR) 08/22/94
POST-10 KRAD ELECTRICAL MEASUREMENT 08/23/94
6) 15 KRAD TRRADIATION (0.28 KRADS/HOUR) 08/23/94
POST-15 KRAD ELECTRICAL MEASUREMENT 08/24/94
7) 20 KRAD IRRADIATION {0.28 KRADS/HORUIR) (8/24/94
POST-20 KRAD ELECTRICAL MEASUREMENT 08/25/94
8) 168-HOUR ANNEALING @25°C 08/25/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 09/01/94
9) 168-HOUR ANNEALING @100°C** 09/01/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT N9/08/94

PARTS WERE ]RRADIATEﬁ AND ANNEALED UNDER. BIAS; SEE FIGURE 1.

*Between 08/09/94 and 08/18/94, parts were stored ynder bias at room temperature while repairs were being made
to the Co-50 Yrradiator,

**High temperature annealing is performed to accelerate long term tire dependent offocts (TDE), namely, the
“rebound” effect due to the growth of interface states after the radiation exposure.  Far more information on the
need to perform this fest, refer to MIL-STD-$83D, Method 101%, Para. 3.10.1.
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Table III. Electrical Characteristics of ADC08{6

tet Test name Min.
1 icc .00 ma
2 poi  voh 4.60 v
k! X2 woh 460
4 Do:  vwoh 4.680 v
5 B voh i4.60 v
6 DOS  woh 1,60 v
7 DO& woh 4.60 W
g DO7  woh 4 .60 v
9 8  woh 4. 60 =
10 ol wol
11 Do2  wol
12 D03 wel
13 Do4  wol
14 s vel
15 D06 vol
16 POl wol
17 D08 vol
15 BOC wol
19 Miszing codes
20 TUE * -5 .80 mv
21 Conv. time 90 us
22 DOl _Lt1H
23 DO2_E1H
24 DO3_E1H
25 Do4_t1H
26 D05S_k1H
27 DOG_E1H
28 DOY7_E1E
29 Do3_E1H
30 DOl1_tH1
31 DOo2_rH1
3z DO3_kHL
i3 DOd_EH1
34 DO5S_EHL
35 Doe_tH1
3s Do7_rHl
37 DoW, tHL
38 DOl_tHO
39 Do2_CHD
40 DO3_EHO
41 DO4_EHO
42 DOS_tHO
43 6_tHO
& DO7_tHO
45 o8 LHO
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Table III (cont.). Electrical Characteristics of ADC0816
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Table IIT (cont.). Electrical Characteristics of ADC0816
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TABLE IV: Summary of Electrical Measurements after

Total Dose Exposures and Annealing for ADC0816 /1

Total Dose Expogure (kradg) Annsaling
* Initials 2.5 7.5 10 15 20 168 hrs 168 hres

Test Spec. Lim./2 g5t El00°*C

# rarameter/3/ vnite min pax ad ad sd sd mean ad mean ad
1 |1ce mal 0 3 11 .13 .14 .13 .09 [o.o8 ] oz
2z [DOol weoh V| 4.60 - .01 .01 :

3 |o02 veh V) 4.60 - .0% .01 Q2
4 D&3 voh V| 4.60 - .01 Q1 .41
5 D04 voh V| 4.60 - .1 01 .41
6 |DO5 woh v| 4.60 - .01 A1 .81
7 DOE vah ¥ 4.860 - .01 .91 oL
a Le7 wvoh V| 4.60 - .1l .01 .1
] DO8 wvaoh V| 4.60 - .01 .01 LGl
10 |Dol wol by - AS0 .89 1.1 2.9
11 [DO2 val mv - 450 1.1 .89

12 D03 wol m\ - 450 .46. 1.2

13 [DO4d wvol mv - 450 .88 1.1

14 [DO5 wvol m| - 450 1.3 1.2

15 |DO6 wvol iy - 450 .52 1.4

16 |DO7 wol -5 - 450 1.0 1.1

17 |poOB wol my, - 450 2.3 1.9

18 [BOC wol ..o - 450 131 32 21 25
1% [Missing codas - o & o)

20 TR V| -9.80] 5.B0 .81

21 Sonv. Eime Hus| 80 116 2.4

22 |t1H ns - 250

3 tH1 ns - 250

24 |EHQ s - 250

25 ton n - 250

25 [Iin Jeak 1Al -1 1

27 jiout leak Rl -1 1




TABLE IV(cont'd.): Summary of Electrical Measurements after
Total Dose Exposures and Annealing for ADC0816 /1

Notes:

1/ The mean and standard deviaticn values were calculated over the eight parts irradiatasd in this testing. The contral
samples remained constant throughout the testing and are not included in this table.

2/ These are manufacturer's non-irradiated data sheet gpecification limits. Mo post-irradiaticn limizs were provided
by the manufacturer at the time the tests were performed.

3/ In casas where one or more parts showed readings indicating functioral failure, results are shown as
"nPmF", wrere n i= the numbar of parts passing the test and m is the number of parts failing the test.
For example, at 5 krads, cone part showed readings of €62 to 1024 mV, which are beyend the maxirmun specificaticn
limit of 456 wv for 7 of 3 vol tests and one part read helow the minimum specificatrion limit of 4.€0 V for 8 wvoh -ests
with readings ranging from 9.03 to 0.05 V. These readings are indicative of an incorrect output state, which
conistitutes functional failure.

4/ Teste #22-29, 30-37, 38B-45 and 46-53 from Table IIT care ghown as tiH, tH1, tHO and t0H, respectivsly, Tests £54-59

*

from Table III are shown &s 2in_leak and tests 9C-105 from Table IIT are shewn as Iouk leak. These tests are shown
as "Pass/Fail", where "nPmF" means the same as in 3/, "P" means that all parts passed and °"F" means that all
parts Zail.

No ‘'data could be cbta‘ned for this parameter for moat parts at this radiation or annealing level.

The radiation sensitive parameters were voh, vol, 'TUE, t1H, ¢H1, tH0 and tOH.



Figure 1. Radiation Bias Circuit for ADC0816.
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