PP~ 3 " O 23

ADVISORY ON THE USE OF THIS DOCUMENT

———

The infermation contained in this document has been developed golaly for the

. purpose of providing general guidance to employees of the coddard Space Flight
canter {GSFC}. This document may be distributed outside GSFC pnly as a
courtesy to cther government agencies and contractors. Any distributien of
this document, or applicaticn or use of the information contalned Merein, is
expresaly conditioned upon, and is subject to, the following understandings
and limitatisonsa:

(a2} The information wasa developed for general guidance enly and is
subject to change at any time;

{b) The information was develcgped under unicue GSFC laboratery coenditions
which may differ substantially from outside conditions;

{c) GSFC doas not warrant the accuracy of the information when applied ox
used under other than unigue GSFC laboratory conditions;

(dj) The infermation should not be congtrued as a representation of
product perfocrmance by either G8FC or the manufacturer;

(e} Keither the United States government nor &ny person acting on behalf
of the United States government assumes Any 1iability resulting from
the application or use of the infermation.
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A radiation evaluation was performed on AD544 to determine the
total dose tolerance of these parts. A brief summary of the test
regults is provided below. For detailed information, refer to
Tahles I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. bDuring the radiation testing, five parts were irradiated
under bias (see Pigure 1 for bias configuratieon), and two parts
were used as a control samples. The total dose radiation steps
were 10, 20, 30, 50, 75 and 100 krads” . After 100 krads, the
parts were annealed under bias at 25°C for 168 hours, and then
irradiation was continhued to 200 and 300 krads (cumulative). The
dose rate was between 0.2 and 5.0 krads/hour, depending on the
total dose level (see Table IXI for radiation schedule). After
each radiation expesure and annealing treatment, the parts were
electrically tested at 25°C according to the test conditions and
the specification limits listed in Table III.

All five parts passed all tests on irradiation to 10 krads. At
20 krads, all parts exceeded the gpecification limit of 25pA for
Ib+ and Tb-, and one part (SN 92) marginally exceeded the maximum
specification 1limit of 1mV for Vpg. Average readings for Ib+ and
Ib- were approximately 30pA. At 30 Krads, all parts exceeded the
specification limit for Vpg. The average of the readings for
this parameter was twice the specification limit. On continued
exposure to 50, 75 and 100 krads, Vps and Ib: readings increased
well beyond the specification limits. No significant recovery
was observed after annealing the parts under bias at 25°C for 168
hours. '

on continued radiation exposure to 200 and 300 krads, Vog and Ibi
continued to increase, although all parts continued to pass all
other tests. Table IV provides the mean and standard deviation
values for each parameter at each radiation exposure and
annealing treatment.



Any further details about this evaluation can be obtained upon

request. If you have any questions, please call me at (301) 731-
2954,

*In this report, the term "rads" is used as an abbreviation for
rads (Si).



TABLE I. Part Information

Genetric Part Number:

ISTP/711-HYDRA
Part Number:

ISTP/711-HYDRA
Control Number:

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

Serial Numbers of
Radiation Samples:

Serial Nunbers of
Contral Samples:

Part Function:
Part Technology:
Package Style:

Test Engineer:

AD544

AD544SH/883B

5570

C23390

Analog Devices
9112A

7

92, 93, 94, 95, 96

126, 127

Operational Amplifiexr

Bipolar with BiFET Inputs

TO=-3 (B=-Pin)

T. Mondy



TABLE IT. Radiation Schedule

EVERTS DATE

1) Initial Electrical Measurements 12/30/91
2) 10 krads irradiation € 500 rads/hr 12/30/91
Post 10 krads Electrical Measurcments 12/31/91
3) 20 krads irradiation @ 230 rads/hr 12/31/91
Post. 20 krads Electrical Measurenents 01/02/92
4) 30 krads irradiation @ 500 rads/hr p1/02/92
Pogt 30 krads Electrical Measurements 01/03/92
5) 50 Krads irradiation € 300 rads/hr 01/03/92
Post S50 krads Electrical Measurements 0L/06/92
6) 75 krads irradiation € 920 rads/hr 01/06/92
Post 75 krads Electrical Measurements 01/08/92
7) 100 krads irradiation @ 1250 rads/hr ol/08/92
Post 100 krads Electrical Measurements 01/09/52
8) 168 hrs annealing at 25°C 01/09/92
Post 168 hr Electrical Measurements 01/16/92
9) 200 krads irradiation @& 5000 rads/hr 01/16/92
Post 200 krads Electrical Measurements 01/17/9%
10) 300 krads irradiation 8 5000 rads/hr 01/17/92
Post 300 krads Electrical Measurements 01/18/92
Notes:

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

- 211 electrical measurements were performed off-site at 25°C.

- Annealing was performed under bias.



Table ITI. Electrical Characteristics aof AD544

Ta = 25°C, Vee+ = +1i5V, Vee- = -15V, Rs = 20 Ohm, unless
otherwise specified.

Limit
Test Conditions Min Max Unit
+Icc Vo=0V - 2.5 mA
=Icc Vo=0V - 2.5 mi
Voses0 -4 1 v
VOSRs R8s = 100 Ohm -1 1 mv
Ios -15 15 pPA
Ib+ -25 25 pA
Th- =25 25 pa
Ibias -25 25 PA
CMRR Vem= Xiov 2O - dB
+PSRR  Vcc+=(+15,+5), Vcc-=-15V 80 - dB
=-PSRE Veo+=+15V, Vec-=(-15,-5) BO - 4B
AOL Vo=+10V, RL=2kOhm 50 - kv/v
+Vaur RL=2kOhm 10 - v
-Vour  RL~2kOhm 10 - TV

Hotes:

1) Common Mode Voltage Range (Vcom) performed Go/NoGo in
the CMRR test.

2) Vpsesg test included as additional information enly
and should not be considered as pass/fail criteria.



TABLE IV: Summary of Electrical Measurements
after Total Dose Exposures and Annealing for AD544

1/

Total Dose Exposure (krads)

Pre-Rrad 10 20 30 50 75
Spec. Limitsd
Parameters min max mean pgd sd nean ad mean ad mean ad sd
+TIce ma - 2.5 03 .03 851 .03 [ .03 03
~Icc mh - 2.5 .03 .03 .03 .03 .93
VO35 850 uv | -1p00 1000 75 18l 263 320 480
108 DA -15 15 .05 n.g 0.9 1.5 4
In~ DA ~-25 25 .14 1.4 4.0 3 5
Ib- o 3 -25 25 .18 1.8 2.9 3 B
Ibiag pA i -25 25 .16 1.6 2.7 4 7
Y03 Es uv |-1000 1000 T5 182 263 320 480
AOL kV/Vv | 50 - 12 8.3 & 3 1.0
CMRR dB g0 - 4 4 3 3 1.7
+PERE dB B - 5 5 5 5 4.6
~-PSRR 4B 80 - 7 3 5 4 2.9
+VO v 10 - ] .05 4] 0 aJ
-Vo v 10 - 4] .01 0 0 3

¢Tabhie IV contirued on next page?




Table IV. (continued)

TDE (krads)| Anneal TDE (krads)
Bre-Rad 100 168 hrs 200 300
spec. Limite
Parameters min max mean s4 mean ad mean &d mean sd mear sd
+Icc mA - 2.5 fikigy .03 | ] o bk
-Icc nA - 2.5 .03 0
V05 @5¢ uv |[-1000 1000 15 200
108 Dk -15 15 .08 2
Ib+ ph | -25 25 .14 4 :
Ib- ph | -25 25 .18 8
Iblas DA -25 25 .15 &
VO3S Rs uv [ -100¢ 1000 15 300
AOL kv/V 50 - 12 i
CMRR dB BO - 4 1
+PSRR dd B - 5 3
-PSRE dB g0 - 7 2
+Vo v i0 - 0 i
-Vo ki 13 - 4] 4]
Note:

1/ The mean and atandard deviaticn walues were caloulated over the five parts irradiated in
this testing. The contreol samples remained constant threughout the testing and are not
included in this table.

T



Figure 1.

kadiation Bias Circuit for AD544
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