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ADVISORY ON THE USE OF THI® DOCUMENT

The information contained in thia do¢ument has been developed solaely for the
purpose of providing general guidance to employees of tha Goddard Space Flight
Center (G35FC). This document may be distributed cutside GSFC only ag a
Ccourtesy to other government agenciea and contractors. Any distribution of
this document, or application or use af the information contained herein, is
expresély conditioned upon, and is Bubject to, the following undarstandingas
and limitations:

ia} The information was developed” for gensral guidance only and i
gubject to changs at any time;

{h) The information waa developad under unigue GSFC laboratory eonditiong
which may differ gubwtantially from outside conditions)

{c) GEFC does not warrant tha accuracy of the information when applied or
used under othar than unique GSFC laboratory conditiona;

{4) The information ahould not be conatrusd as 4 reupresantation of
product performance by either GSFC or the manufacturer;

{&) Neithar the United states government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on AD574A to determine the
total dose tolerance of these parts. A brief summary of the test
results is provided below. For detailed information, refer to
Tables T through V and Figure 1.

The total dose testing was performed on twenty-four parts using a
cobalt-60 gamma ray scurce. The twenty-four parts were separated
into two test groups (TGl & TGZ) of twelve parts each. 1In
addition, two other parts were used as control samples. Before
radiation testing began, all 26 parts were electrically tested
according to the test conditions and specificatlon limits listed
in Table III. All 26 parts passed all initlal (pre-rad)
electrical measurements,

Parts in Test Group 1 (TGl) were tested arfter tota}l dose
exposures of 10, 20, 30, 50, 75, 100 and 200 krads . The dose
rate was between 0.2 to 5.0 krads/hour, depending on the total
dose level (see Table IIA for the radiation schedule of TGl).
After the final radiation exposure to 200 krads, six parts in TGl
were annealed at 25°C under bias and the other six parts were
annealed at 25°C unbiased. During annealing, all parts in TGl
were tested at cumulative annealing times of 24, 168 and 672
hours.

All twelve parts in TGl passed all tests to 30 krads. At 50
krads, one part (SN 472) marginally exceeded the maximum
specification limit of #36.6m%iFS for ZEROl with a reading of
-39m%FS. All parts pas=sed all other tests. At 75 krads, four
parts passed all tests while eight parts marginally axceeded the
maximum specification limit for Linearity (LIN) and five parts
exceeded the specification limits for ZERD1 and Differential
Linearity (D LIN). At 100 krads, only two parts passed all tests
while the remaining parts exceeded the specification limits for
LIN, D LIN and/or ZEROl. However, all parts passed the missing
code test up to 100 krads. On continued irradiation to 200
krads, all twelve parts had nissing codes and measurements for
dFS could not be made dus to radiation damage in the parts.
Parts showed no recovery onh annealing for 24, 168 and 672 hours
at 25'C (irrespective of whether they were biased or unkiased
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during annealing). Table IV provides the mean and standard

deviation for esach electrical parameter at selected radiation
steps.,

The radiation exposure to parts in Test Group 2 (TG2) was limited
to a single total dose eof 100 krads. The dose rate was 5 Krads
per hour (see Table TTIB for the radiation schedule of 7TG2).

Parts were electrically tested at 25°'C and then annealed under
bias at 100°C for 168 hours. Final electrical measurements were
made as per Table ITT.

After 100 krads, four of the twelve parts in TG2 passed all tests
while eight parts exceeded the szpecification limits for LIN,

D LIN and/or ZEROC1. All parts passed the missing code test.,
After 168 hours of annealing, parts showed partial recovery and
only two parts exceeded the specification limits for LIN and D
LIN at 25°C. Table V provides the mean and standard deviation
for each electrical parameter at each step of TG2 testing.

Any further details about this evaluation can be cbtained upon

request. If you have any questions, please call me at {301) 731-
8954,

* In this report, the term "radsY is used as an abbreviation for

rads (5i).



TARLE I.

Generic Part Number:

GPEP/PPL
Part Number:

GPEP/PPL
Control Number:

Charge Number:
Manufacturer:
Lot Date Ceode:
Quantity Tested:

Serial Humbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Style:

Test Engineer:

Part Information

ADST4AT

JM38510/14002BXA

4018

Cl401

Analog Devices

20354
26

453,
471,

451,
463,

452,

12~Bit ADC

Bipol

28-Pin DIP

C. Nguyen

5

454,
472,

158,
464,

457 (TG1 & TG2)

ar

455,
473,

159,
165,

156,
174,

460,
466,

469,
475,

461,
167,

170
476

462
468

(TG1)
(TG1)

(TG2)
(TG2}



TABLE IIA. Radiation Schedule for TGl

EVENTE

1) Y¥nitial Electrical Measurements
at =55¢C, 25°C and 125°C

2) 10 krads irradiation 8 150 rads/hr
Post 10 krads Electrical Measurements

3} 20 krads irradiation € 600 rads/hr
Post 20 krads Electrical Measurements

4} 30 krads irradiation & 590 rads/hr
Post 30 krads Electrical Measurements

%) 50 krads irradiation & 300 rads/hr
Post 50 krads Electrical Measurements

6) 75 krads irradiation € 1250 rads/hr
Past 75 krads Electrical Measurements

7) 100 krads irradiation € 1250 rads/hr
Post 100 krads Electrical Measurements

8} 200 krads irradiation @ 5000 rads/hr
Pozat 200 krads Electrical Measurements

9) 24 hour annealing at 25¢C
Po=zt 2¢ hr Electrical Measuremenis
{only 4 parts tested)

10} 168 hour annealing at 25°C
Post 168 hr Electrical Measurements

11) 672 hour annealing at 25°C
Post 672 hr Electrical Measurenments

DATE

05716791
06/07/91
06/10/91

06/10/91
06/11/91

06/11/91
07711791

07/12/91
07/16/91

07/16/91
07/17/91

07/17/91
07/18/%1

07/18/91
07/19/91

07/19/91
07/20/91
07/19/91
07/26/91

07/19/91
09/24/91

*The test board was out for repair from 06/11/91 to 07/11/91l.

HNotess

- All parts were radiated at the cobalt-60 gamma ray facility at

GSFC.

- All electrical measurements were performed off-site at 25°C,

unless otherwise noted.

- Annealing performed at 25°C under bias for 6 parts (SNs 453,

454, 469, 470, 471 & 472}, and unbiased for the other six parts

(SNs 455, 456, 473, 474, 475 & 476)
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Table IIB. Radiation Schedule for TG2

EVENTS DATE
1} Initial Electrical Measurements 05716791
at -55¢C, 25°C and 125°C

2) 100 krads irradiation € 5 krads/hr 10707791

Post 100 krads Electrical Measurements 10/08/91

3) 168 hour annealing 10/08/91

Post 168 hr Electrical Measurements at 25°C 10/28/91
and at -55°C & 125°C 11/15/91

Notes:

- All parts were radiated at the cobalt-60 gamma ray facility at
GSFC.

- Annealing performed at 100°C under bias.

‘= All electrical measurements were performed off-site at 25°C,
unless otherwise noted.



Table III. Electrical Characteristics of ADS74AT
VCC = 15V, VEE = —-15V, VIOGIC = 5V unless otherwise indicated.
Tp = +25°C
Parameter Conditions Min Max Unit
+ICCL % output Code all ones & 1 40 mA
=I1CClL * output Code all zeros 1 30 mh
ICcC2 * 1 146 mA
VRE® output Code all zeraos 9.95 10.05 v
Vps=20V, Ip = 1.5mA

ZERO1 VFg = 10V, Unipolar mede -36.6 36.6 m$FS
ZEROZ Vrg = 20V, Bipalar made -110 110 m%FS
ZERO3 Vrs = 10V, Bipclar mode =110 110 m%F3
GAIN1 Vpg = 10V, Unipolar mode =250 250 m%FS
GAIN2Z Vpg = 20V, Bipolar node =250 250 m%FS
GAIN3 Vpg = 10V, ERipolar mode =250 250 mxES
LIN =-12.2 12.2 miFS
D LIN =-24.4 24 .4 miFS
dFs1+ 13.5V < Vpe < 16.5V -24.4 24.4 | m%FS
dFs1- -16.5V < Vgg < =-13.5V 24,4 24.4 | m%FS
Ars2 4.5V < Vipe < 5.5V -24.4 24.4 | m%FS
CE_IIH * VIN = 0oV, VTEST = 5.5V -20 20 ua
RC_IIH * VIN = oV, VTEST = 5.5V =20 20 Ui
CE_IIL * VIN = 0V, VTEST = 0.0V -20 20 uA
RC_IIH * VIN = 0V, VTEST = 0.4V 240 20 uA
IZH * ZH, VIN = 10V, VTEST = 5.5V ~20 20 ud
IZL * ZL, VIN = 0V, VTEST = 0.4V =20 20 ui
VOH * VIN = 10V, ILOAD = =500uk 2.4 6.0 v
VOL * VIN = 0V, ILOAD = 1I,6mA 0 400 mV
IEE_H * VIN = 10V, all outputs high -30 -1 mA
IEE L * VIN = 0V, all outputs low -3ap -1 mna
ICC H * VIN = 10V, all cutputs high 1 i6 mA
ICC I, * VIN = 0V, all cutputs low 1 16 mA
ILOGIC H % VIN = 10V, all outputs high 1 49 ma
ILOGIC L # VIN = 0V, all outputs low 1 40 mA

*These tests were

also performed at =-55°C and 125°C during initial
and final electrical measurements (see Table II for details}.

The

specification limits for these tests, over the temperature range of
The remaining tests
could not be performed reliably at low and high temperatures, due
to problems with the Genrad test board.

=55°'C to +125°'C,

are the same as in Table JIII.
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