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TO: B. Fafaul/311

FROM: K. Sahuﬂno.low
SUBJECT: Radiation Repdr on HST/BASE

Part No. AD&?7
Control No. 10984
e A, Sharma/311.9
R. Williams300,1
OF A Library/304.]

A radiation cvaluation was performed on AD677 (A/D Converter) Lo delenmine the total dose tolerance of these
parts. A brief summary of the test results is pravided below. Fer deluiled information, refer to Tables E through IV
and Figure 1.

The total dose testing was performed using a “Co gamma ray source. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration}, and two paris were used as centrol samples. The total
dose radiation levels were 2.5, 5, 7.5, 10, 15 and 20 krads*. The dose rate was between 0.04 and 0.31 krads/hour,
depending on the total dose level (see Table II for radiation schedule). After the 20 krad irradiation, parts were
annealed at 25°C for 168 hours, after which the parts were annealed at 100°C for 168 hours. Afler each radiation
exposure and annealing treamment, parts were electrically tested according to the test conditions and the specification
limits** listed in Table I11.

All parts passed initial electrical measurements, All irradiated parts passed ail elecirical tests up to and including the
2.5 krad level,

At the 5 krad irradiation level, S/N 132, 133, 134 and 135 cxeceded the maximum specification limit of 640 mW for
Po_Censum, with readings ranging from 650 mW to 775 mV. In addition, /N 134 exceeded the maximum
specification limit of 24 mA for I¢, with a readitig; 0f 25.3 mA, and fell below the minimum specification limits of -
24 mA for lgz and 99 dB for 8/N-D, with readings of -25.7 mA and 89.5 dB, respectively.

At the 7.5 krad Iradiation level, 3/N 132, 133, 134 and 135 continued to exceed the maximum specification limit
for Po_Consum, with readings ranging from 868 mW 1o 1123 mV, S/N 134 continved to exceed the maximum
specification limit for I, wilh a reading of 37mA, and continued to fall below the minimum specification limits
for I,z and S/M-D, wilh readings of -37.5 mA and 37.8 dB, respectively. In addition S/N 132, 133 and 135
exceeded the maximum specification limit for lge, with readings ranging from 28.6 A o 34.2 mA, and fell below
the minimum specification fimit for [zg, with readings ranging from -29.1 mA to -34.6 mA.Also, S/N 139 exceeded
the maximum specification limit for Po_Consum, wilh areading of 673 mW,

At the 10 krad irradiation level, readings for I, Iz, Po Consum and 8/M-D were approximately 20% higher than
at the 7.5 krad level. All ather parameters contimeed to read within specification Limits.

At the 15 krad level, the sipnal-tn-noise ratio for $/W 132, 134, 135, 138, 139 and 140 could not be measured, due
to the low signal value. This is cquivalent to functional failure of the parns.

*The term rads, as uscd in this document, means rads{silicon). All radiation levels cited are cumulative.
%3 These are manufacturer's pre-irradiation data specification limits. Mo post-irradiation limits were provided by the
manufacturer at the time these tests were performed.
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Also, al the 15 krad level, S/N 132, 135, 138, 139 and 140 exceeded the specification limits for max_DMNL,
min_DNL, max_{NL, and min_TNL, and S/N 134 excecded specification limits for max DNL and max_[NL. This
indicates missing codes, which is equivalent to functional failure of the parts. S/N 133 and 137 remained wilhin
specification Limits for these parameters,

After the 15 krad ieradiation, rcadings for Iae, Inp, Po_Consum and 5/M-D ranged from 20% to 9% higher than at
the 10 krad level.

After the 20 krad irradiation, readings for Tee, Tgg, Po_Consum and S/N-D remained approximately the same as at
the 15 krad level. All other irradiated parts exceedad the specification limits for max DML, min_DNL, max_INL,
and min_INL, indicating functional failure.

In summary, the patts expericnced functional failure between the 10 krad and 15 krad immadiation levels.

After annealing for 168 hours at 25°C, no significant recovery was observed and after annealing for 168 hours at
100°C, no rcbound cffeets were ohserved.

Table 1V provides a summary of the mean and standard devialion values for each paramester after different
irradiation cxposurcs and annealing steps before retesting of the parts.

Any further details ahout this evaluation can be ebtained upen request, [f you have any questions, please call me at
{301) 731-8954.

ADVISQRY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely. for the
purpose of providing general puidance o employees of the Goddard Space
Flight Center {GSFC). This document may be distributed outside GSFC only as
a courtesy to other governmenl agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
expressly conditional upon, and is subjest to, the following understandings and
limitations:

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

{b) The information was developed under unique GSFC laboralory condilions
which may differ substantially from outside conditions;

(c) GSFC does not warrant the accuracy of the informalion when applied or
nsed under other than unique GSFC lahoratory conditions;

(d) The information should not be construed as a representation of product
performance by cither GSFC or the manufaciturer;

{e) Neither the United States gnvemrﬁent nor any person acting on behall of the
United States govemment assurnes any liability resulting from the application or
use of the information. :
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TABLLC I. Part Information

Generic Part Number: ADETT?
HET/ADD

Part Numher: AD6TIBD
HST/AD

Conirol Numher: 10984

Charpe Number: E856052
Manufaciurer: Analeg Devices
Lot Date Code: 5436, 9412
Quaniily Tested: 10

Serial Number of

Control Samples: 131, 136

Serial Numbers of

Radiation Samnples: £3Z2, 133, 134, 135, 137, 138, 139, 140
Part Function: ASD Converter
Part Technology: BiCMOS
Packago Style: 16-pin DIP
Test Equipment: AS4Q

Test Engineer: C. Nguyen

* No radiation tolerance/hardness was guaranteed by the manufacturer for this patt.
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TABLE 1l. Radjation Schedule for AT677

FVENTS DATE

1) INITIAL ELECTRICAL MEASUREMENTS 12/15/4
23 2.5 KRAD IRRADIATION (¢.04 KRADS/IIOUR} 1241604
POET-2.5 KRAD FLECTRICAL MEASUREMENT 12/19/94
3) 5 KRAD IRRATHATION (0.147 KRADLS/AIOUR) 12/19/94
POST-5 KRAD FLECTRICAL MEASUREMENT 12420794
4) 7.5 KRAD IRRADIATION ( 1.147 KRADS/ATIUR) 12/20/94
POST-7.5 KRAD ELECTRICAL MEASUREMENT 12121 /04
53) 10 KRAD IRRADIATION (0.152 KRADS/HOUR) 12/721/04
POST-10 KRAD BI.LECTRICAL MEASUREMENT 12422/04
6) 15 KRAD IRRATIATION (0.313 KRADS/HOUR) 12/22/94
POST-15 KRAD ELECTRICAL MEASUREMENT 12/23/94
7) 20 KRAD IRRADIATION (0.06 KRADSAHOIUR) 12:23/94
POST-20 KRAD ELECTRICAL MEASUREMENT 12/27/94
8) 168-HOUR ANMEALING @25°C 12/27/94
POST-168 HOUR ANNEAL ELECTRICAT. MEASUREMENT D1/10/95
9 168-HOUR ANNEALING @100°C* 01/11/95
POST-168 HOUR ANNEAL ELECTRICAL. MEASUREMENT G1/18/94

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High 1empemturé anncaling is performed to accelerate long term time dependent effects (ThE‘,l, nsiﬁ?c]y, the
"rebound” effect duc 1o the growth of interface states after the radialion exposure. For more information on the
need to perform thia test, refer to MIL-STD-883D, Method 1019, Para. 3.10.1.

)=
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Table IT1. Eleetrical Characteristics of AD§77

TEST COMDITIONS: VCC = 12V, VEE = -12V VDD = 5V VREF =10V
100KkSPS unlessa otherwise noted;

Test temperature : 25cC

-y ¥ R S ik e

Est Test name Min Max

10 - IcC 24.0 ma

11 IEE -24.0 ma

12 oD : 5.0 ma

13 Po_Consump £40.0 oW

20 cal iih -10.09 ua 10,00 na

21 clk iih ~L3.00 ua 10.00 ua

22 sample iih -1¢.00 ua 10.00 ua

23 cal i4il =-10.00 ua 10.00 ua

24 . clk iil -10.90 ua 10,00 wa

25 sample iil -146.00 ua 10.00 ua
10 &/N-D S0.0 de

41 thd =35.0 4=
5d actual hits ia

a1 max_DNL -1.000 1sb < 1.000 lsbh
i min DML -1.040 lsb < 1.000 1lsb

S max_INL -1.500 15k < 1.500 lsb

=4 min_TINI, -1.500 1lsb < 1.500 1sb

g
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VCC =12V
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Figure 1. Radiation Bias Circuit for ADG77

B
wl_‘;rv (1]
—yyyy—2
R
+—vvvww—13]
(4]
5]
6]
7]
s

o SAMPLE

CLK

SDATA

DGND

VCC

NC

NG

AGND

CAL
BUSY

SCLK

VDD

VEE

VREF

VIN

AGND
SENSE

p Y

VEE =-12V



