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The infermation centained in this document has been developed selely for the
purpese of providing general guidance to employees of the Geddard Space Flight
Center (GSFC). Thia document may be distributed cutslde GSFC only 28 a
courtegy to other governmant agencies and contractors. Any distributicen of
this document, or application or uaes of the information contained hereln, is
expresaly conditioned upon, and ia subject te, the following understandinga
and limitatjons:

{a}

{b}

(<)

(d)

{e)

The infermation was developed for general guidance only and is
suhject ta change at any time;

The infermation wae developed under unique GSFC laberatory conditions
which may differ substantially from outside conditions;

GSFC dees not warrant the accuracy of the infoermation when applied or
used under other than unique GSFZ laboratory conditionsy

The information should not ke construed as & represantation of
product performance by either GSFC or the manufacturer;

Heither the United States governmant nor any perscon 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 AD524 to determine the
total dose tolerance of these parts. & brief summary of the test
resulte 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. Prior to irradiation, twenty-two parts were electrically
tested at 25°C according to the test conditions and the
specification limits listed in Table III, and all parts passed
all tests. The parts were then separated into two test groups.
Ten parts were used for Test Group 1 (TGl) and twelve parts were
used for Test Group 2 (TG2). During the radiation testing, eight
parts in TGl and ten parts in TG2 were irradiated while the
remaining two parts from each group were used as control samples.

Parts in TGl were tested after total dose exposures of 5, 10, 20,

30, 50, 75, 100 and 200 krads . The dose rate was between 0.3
and 5.0 krads/hour, depending on the total dose level (see Table
IIA for the radiation schedule of TGl). Parts were then annhealed

under bias at 25°C for 68, 168 and 672 hours. After each
radiation/annealing step, parts were electrically tested at 25¢C
according to the test conditions and specification limits listed
in Table III.

All eight parts in TGL passed all tests on irradiation to 100
krads. At 200 krads, one part (SN 53) exceeded the maximum
specification limit of +100uvV for VOSI with a reading of -123uV.
However, all other parts passed all tests. On annealing the
parts for 68 hours at 25°C, SN 53 recovered to pass all tests.
On continued annealing for 168 and 672 hours, all parts passed
all tests. Table IV provides the mean and standard deviation
values for each parameter tested after each radiation/annealing
step, for the parts in Test Group 1.

Parts in TGz were subjected to a single total dose exposure
(STDE) of 200 krads. The dose rate was 10 krads/hour. The parts
in TG2 were then separated into two lots, Lot 1 and Lot 2, and
annealed at 100°C. Parts in Lot 1 were tested at cumulative
annealing times of 4, 24 and 264 hours, while parts in Lot 2 were



tested only after 264 hours of annealing (see Table IIB for the
radiation schedule for TG2).

After the STDE of 200 krads, four parts (SNs 62,70,73 & 79) in
TG2 exceeded the maximum specification limit of #50m% for 1X Gain
Error (GEl). Three parts had readings of -56m% and one part (SN
73) had a reading of -87m%¥. BAll parts in Lot 1 passed all tests
after annealing for 4 hours at 100°C; however, after 24 hours of
annealing at 100°C, two parts marginally exceeded the
specification limit of 3mV for the output offset voltage (V0S0)
with readings of 3.2mV and 3.6wV. After 264 hours of annealing
at 100°C, all parts in TG2 (Lot 1 and Lot 2) were tested, and
three parts marginally exceeded the specification limit for VoSO
{readings ranged from 3.1mV to 4.0mV). Table V provides the mean
and standard deviation values for each parameter tested after
each radiation/annealing step for the parts in Test Group 2.

Any further details about this evaluation can be cbtained upon
request. If you have any questions, please call me at (301) 731-
B954.

* In this report, the term "rads" is used as an abbreviatjion for

rads (Si).



TABLE T.

Generic Part Number:

GFPEP
Part Number:

GPEP
Control Hunmber:

Charge Number:
Manufacturer:
.ot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Sanples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Style:

Test Engineer:

Part Information

ADG24

5962-8801901EA

3734

cl3igay

Analog Devices
S9013C

22

52, 53, 54, 55 (TG1})
56, 57, 58, 59 (TG1)

62, 67, 70, 72, 73 (TG2, Lot 1)
68, 79, 80, 81, 82 (TG2, Lot 2)

50, 51 (TG1)
60, 61 (TG2)

Precision Instrumentation Amplifier
Bipolar
16-Pin DIP

T. Mondy



TABLE IIA. Radiation Schedule for TG1

EVENTS DATE

1) Initial Electrical Mcasurements 11727780
2) 5 krads irradiation @ 250 rads/hr 11/27/90
Post 5 krads Electrical Measurements 11/28/90
3) 10 krads irradiation @ 250 rads/hr ri/28/90
Post 10 krads Electrical Measurements 11/29/90
4) 20 krads irradiation 8 500 rads/hr 11/29/%0Q
Fost 20 krads Electrical Measurements 11/30/90
5) 30 krads irradiation @ 147 rads/hr 11/30/90
Post 30 Krads Electrical Measurements 127037590
6} 50 krads irradiation €@ 300 rads/hr 12703790
Poat 50 krads Electrical Measurements 12/04/90
7) 75 krads irradiation @ 1250 rads/hr 12/04/90
Post 75 krads Electrical Measurements 12/05/90
8) 100 krads irradiation @ 1250 rads/hr 12/05/790
Post 100 krads Electrical Measurements 12/06/90
9) 200 krads irradiation @ 5000 rads/hr 12/06/90
Post 200 krads Electrical Measurements 12707790
10) 68 hrs annealing 12707790
Post 68 hr Electrical Measurements 12/10/90
11} 168 hrs annealing 12/07/90
Post 168 hr Electrical Measurements 12714790
12) 672 hrs annealing 12/07/90
Post 6572 hr Electrical Measurenents 01711781

Notes:

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

- All electrical measurements were performed off-site at 259C.

- Annealing was performed at 25%C under bias.



TABLE IIB. Radiation Schedule for TG2 (Lot 1 and Lot 2)

EVENTS DATE
1) Initial Electrical Measurements (EM) 08/28/91
(Lot 1 and Lot 2)

2) 200 krads irradiation @ 10 krads/hour 08/28/91
Post 200 krad EM (Lot 1 and Lot 2} 08/29/91
3) 4 Hours Annealingl/ 08/29/91
Post 4 Hour Annealing EM at +25°C (Lot 1 only) 08/29/91
4) 24 Hours Annealinglf 08/29/91
Post 24 Houre Annealing EM at +25°C (Lot 1 only) 08/30/91
5) 264 Hours Annealing 08/29/91
Pogt 264 Hours Annealing EM (Lot 1 and Lot 2) 08/09/91
Notes:

1/ Parte from Lot 1 were tested at interim annealing times of 4
and 24 hours, while parts from Lot 2 were allowed to anneal
without interrupticn for 264 hours.

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

= All electrical measurements were performed off-site at 25°C.
= All annealing was performed at 100°C under bias,



Table III. Electrical Characteristics of ADS24

Vg = 15V, Rr, = 2kOhms unless otherwise specified.

Test Synbol Condition Limits Unit
Min Max
Galn Error 1, GE; G=1, Vo=+10V -.085 .08 %
Gain Error 10, GE;p G=10, V=110V =-,25 .25 %
Gain Error 100,GEpp | G=100,Vg=110V -0.5 0.5 %
Gain Error 1000,
GE1ggp | G=1000, Vvg=tloV -2.0 2.0 %
Input Offset
Voltage Vost Vin = OV -100 100 uv
output Offset
Voltage Voso VIN = OV -3.0 3.0 mV
Input Bias
Current Ip G = 1 -50 50 na
Input Offset +
Current Iyo I1o={Ig )-(Ig} =35 35 na
G =
Common Mode
Rejection
CMRR1 G=1l, VIN=0 to +10V 70 - dB
~-CMRR1 Gml, Vyy=0 to -10V 70 - dB
CMRR10 Gml0, Vix=0 to+lov 90 - dB
-CMRR10 G=10, Vyy=0 to-10V 90 - dB
CMRR100 Gm=100, Vyy=0to+lov 100 - dB
-CMRR100 G=100, Vig=0to-10V 100 - dB
CMRR1000 G=1000, Vyn=0to+10V 119 - dB
~CMRR1000 G=1000, Vyy=0to-10V 110 - dB
Power Supply
Current Icc G = 1 - 5 mA
Power
Supply
Rejection
PSRR1 G =1, V8=+12V,6 115V 75 - dB
PSRR10 G = 10, " o5 - dB
PSRR100 G = 100, * 105 - dB
PSRR1GO0 G = 10900¢, " 110 - dB

-




Table IV. Summary of Electrical Measurements after

Total Dose Exposures and Annealing for ADS524, Test Group 1 1/, 2/
Total Dose Exposure (XKrads)
Pre-Rad 5 10 20 34 50 75
Spec. Limits
Farameters min max mean gd mean sd sd ad mean ad mean sd mean sd
| VOS50 | mv K| Q.1 0.1 0.2 G.3 0.3 0.3
{GE 1] m% 50 5.0 4.1 5.9 ] 10.8 17.6
IGE 10| m 250 18.6 15,49 14.0 ¢ 13.4 12. 4§ 12.3
|VOSI| uv 100 6.4 3.9 8.4 1.9 11.0 15,3
1IBP| nk 50 ] 0 0 i 0 0
[ TEN | ni 50 4] 0 4] ] 4] ]
| TIC] na 35 Q LI 0 0 Q 0
CMRE 1 dE 70 [ [ g B 7 5 7
-CMRR1 dB 70 B 8 5 E 7 4 [
CMRR 2 4B 90 7 7 10 9 8 10
-CHMRR2 dBe 90 8 6 5 [ 4 3
CMRR 3 dB | 140D 10 2 3 1 7 7
~CMRR3 dB | 100 5 3 3 5 2 5
CMRR 4 dB | 110 14 5 7 7 5 8
-CMRR4 4B 110 3] 5 |: 7 4 7 18
PSRR1 4R 75 5 5 5 5 5 9
DSRR2 dB 95 5 & g 7 g 8
PSRRI dB [ 105 18 11 § 10 20 12
PSRE4 4B | 110 g 11§ 5 12 | 5 8
+ICC mh & 0.1 0.1 0.1 0.1 | 0.1 0.1
-ICC mh 5 0.1 0.1 0.1 0.1 0.1 0.1

(Table IV contipued on next page>




Table IV. (continued)

Total Dose (krads) Annealing (hours) at 25°C
Pre-Rad 100 2040 63 1638 672
Spec. Limits

Parametars min max mean sd =d sd mMean sd mean sd mean sd
| YOSO| mv 3 ok g.1 | 0.3 0.4 Eigegs SR : 0.4

|GE 1] mk S50 3.0 17.5 20.2 17.1

IGE 10| mk 250 18.6 51.0 25.6 17.13
[VOSI| uv 100 6.0 19,7 33.4 26.6

| IEP} na 50 0 d 0 {

i IBM| na 50 0 0 0 0

|II0] ni 35 0 G ) 0

CMRR 1 dB 70 6 1d 11 B
—{MRR1 dB 70 4 9 7 10

CMRER 2 dB ap 7 11 12 7
-CMRR2 dB o0 | 4 7 E 5

CHERR 3 dB 100 10 7 b 12
-CMER3 dB 100 5 6 3 3

CMEER 4 dE 110 14 8 12 14
-CMRR4 dB 110 g 10 12 4

PSRER1 dB 75 = [ 6 5

PSRR2 dB 95 [ 7 3 5

EFGRER2 dB 105 16 B E 8 | €

PSRR4 d8 110 2 13 i) f

+ICC ma 0.1 0.1 0.1 ¢ 0.1

-Icco mi 0.1 0.1 0.1 0.1
Notas:

1/ The mean and standard deviation valuas were calculated over the eight parts irradiateéd in

Test Group 1. :
2/ GE 100 and GE 1000 are not provided due to problems with the test equipment for these parameters.
* No reliable measurements made For this parameter at the noted annealing step.

—B-



TABLE V: Summary of Electrical Measurements
after STDE and Annealing for AD524, Test Group 2

Total Dose Annealing (hours) at 100°C
200 Lot 1 Lot 2
Pre-Rad krada 4 24 264 264
Spec. Limite
Parameters min max mean ad sd | mean ad
| VOSOQ | my 3 ] 0.1 E 0.3 bE R 0.4
IGE 1] m% 50 5.4 11 ¢
|GE 10] % 250 ] 63.3 12 el 11
{VOSI| uv 100 TEEEN E 18 [ B
{IBP| na 50 0 0 0 0 ]
| IBN| ni 50 0 4] 0 0 2
1120 na a5 ", ] 4] 0 qJ
CMRR 1 dB 740 4 & o 5 2
~CMRE1L dB 70 4 & 12 5 1
CKEER 2 [s3:] 30 3 ] [ 5 i
-CMRR2 de 90 q B B 5 z
CKRR 3 de | 100 7TE 7 4 5 3
-CMRR3 dB | 100 4 5 5k 7 p:
CHRR 4 dB ] 110 g 10 7 E & a
-CMER4 4B} 110 7 7 2 F B 4
PSRR1 dB| 75 g 7 11 ) 9
PSRR2 de| 95 14 3 12 g 10
PSRER3 dB | 105 5 g & 14 2Q
PERE4 dB | 110 8 7 3 7 4
+ICC mi 5 0.2 0.1 0.2 0.2 ¢ 0.2
-ICC mh 5 0.2 0.1 0.1 0.2 F 0.1 |
Kotas:

1/ The maan and standard deviatfon values were calculated over the ten parts irradiated in Test Oroup 2,
separated by lot after the 57DE.
2/ Lot 1 comprised SHs 52, 67, T4,
Il for more detmile,

3/ GE 100 and GE 1000 are not provided dus to problems with tha test equipment for these parametars.
4/ EN 82 1p not lncluded in the caleulaticnes for this table since it almast excesded the gpecificacicn
limit for GELO0 during pre-irradiacion electrical measurements and did not behave as the othar parts
throughout the testling,

* Fo ralisble messurements mada at the noted anncaling step for this parawmeter.

T2, and 73. Lot 2 comprised sNs 7%, 80, 81, B2, and 68. See Table

-0 -



Figure 1. Radiation Bias Circult for aAD524
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