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ADVISORY ON THE USE OF THIS DOCUMENT

The informatien contained in this document has been developed sclely for the
purpose of providing genera) guidance to employees of the Goddard Space Flight
center {(GSFC). This dogument may be distributed outside GSFC enly ae a
courtansy to other government agencies and contractora. Any diatribution of
this document, or application or use of the infermation contained herein, is
axpressly conditloned upon, and is subject to, the following understrandings
and limitationo:

(a}

{b)

(c)

{(d}

(e)

The lnformation was developed for general guidance only and is
subject to change at any time;

The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

CSFC does not warrant the accuracy of the informaticn when applied or
uesd under other than unique GSFC laboratory conditione;

The information should not be conatrued as a representation of
product performance by either GSFC or the manufacturer;

Neither the United States government nor any person acting on behalf
of the United States government asmeumes any liability resulting from
the application or use of the informatien.
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A radiation evaluation was performed on MR8251A/B 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 I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, secven parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total duse radiation steps were
5.5, 7.5, 10, 15, 20, 30, 55, 80 and 175 krads. After 175 krads,
parts were annealed at 25°C for 24 and 240 hours. The dose rate
was between 0.1 - 5.0 krads/hour, depending on the total dossa
level (see Table II for radiation schedule). After each radiation
exposure and annealing treatment, parts were electrically tested
according to the test conditions and specification limits listed
in Table ITI. A total of sixteen functional tests were also
performed to characterize the performance of the device in both
SYN and ASYN mode at 1.0 and 3.1 MHz. Refer to Table IIT for more
details of functional testing.

All parts passed all tests on irradiation up to 30 krads. At 55
krads, two parts {(SN‘s 3 and 4] exceeded the specification limits
on T0ZH and IOZL. However, the remaining five parts stayed well
within the specification limits for all paramcters and passed all
functional tests up to 55 krads. After the next radiation steps
of 80 and 175 krads, several partis failed a number of functional
testes, in addition to IOZH and IOZL failures. Also, at 175 krads
the parts showed significant increase in the AC parameters
(reading more than one millisccond against the specification
limit of 200 nanoseconds). Parts showed no recovery on annealing
for 24 and 240 hours at 25°C. Table IV provides the mean and
standard deviation values fer ecach parameter after different
radiation exposures and annealing treatments. It also provides a
summary of functional test resulls after each radiation/annealing
step.

any further detalls about this evaluation can be coktained upon
request. 1f you have any gquestions, please call me at 731-8954.



TABLE 1.

Genaric Part Number:

SMEX Common Buy
Part Mumber:

EMEX Common Buy
Control Number:

Manufacturer:
Quantity Procured:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
control Samples:
Part Function:

Part Technology:

FPackage S5tyle:

Part Information

MRB251A/B

D962-87548B0224A

1753
Intel
4.4

8931

3,4,6,7,8,9,10

1,2

Programmable Communicaltions
Interface (USART)

NMGS

28-Pin LCC



TART.E II. Radiation Schedule

EVENTS DATE

1) Tnitial Electrical Mecasurements 11/19/90
2) 2.9 krads irradiation @ 125 rads/hr 11/26/90
post 2.5 krads Electrical Measurcments 11/27/90
3) 7.5 krads iyrradiation € 250 rads/hr i1/28/%0
post 7.5 krads Electrical Meazmurements 11/29/90
4) 10 krads jrradiation @ 125 rads/hr 11/29/20
Post 10 krads Electrical Measurements 11/30/90
5} 15 krads irradiation @ 74 rads/hr 11/30/90
Post 15 krads Electrical Measurements 12703790
5) 20 krads irradiation 8 250 rads/hr 12/03/90
post 20 krads Electrical Measurements * 12/06/90
7y 30 krads jrradiation @ 500 rads/hr 12/05/¢20
past 130 krads Electrical Measurements 12/06/90
g8) 55 krads irradiation @ 250 rads/hr 12/06/%0
post 55 krads Electrical Measurements 12710790
) 80 krads irradiaticn @ 12850 rads/hr 12/10/90
Post 80 krads Electrical Measurements 12/11/90
10) 175 krads irradiation € 3000 rads/hr 12/11/90
Post 175 krads Electrical Measurcments * 12/17/90
11} 24 hrs annealing

Post 24 hr Electrical Measurements 12/18/90
12} 240 hrs annealing

post 240 hr Electrical Measurements 12/28/90

Hotes:

1} All parts wcre radiated under hias at
facility at GSFC.

the cobalt-60 gamma ray

2} All electrical measuremnents were performed off-site at 25°C.
3) Annealing was performed at 25°C under bias.

« Anomalous Event: The autcmatic Tester was dawn on 12/04/90 and
12/12/90 when the parts came out af Lthe radiation chamber after
20 and 175 krads steps, respectively. The parts were kept under
pias until the neasurements could be wmade on 12/05/90 and
12/717/90, respectively,




THBLE TII.

Electrical Characteristics of MREB8231A/B

DS Paramciters

az=2RI2E1  ED. MIL. VIn, CENDMTIONS RINS __LIMITS AT +25C_
hATCo B P4 L.5Y G.2Y 3,3V LIAD=-a0{ua TS >SHZ.aY  , <#5.5w T
VaHZ Ty 5.5V dadv  Z.2v  LJad=-4030R ALTS Seslav J.de3ldv .
vaLt i/ beSY Q.0V 4.5V LIAD=+2 .29 WTS b + 3
YaLe T/ 65V 3.8V Ziev LdAfstd,Z¥a 2UTS >+3.0v 4 543:5:?3
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I0Id TV Jaa¥ 3.3V ¥ouT= §,5v JUTE >=14 <+1n
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1/ VOH and VOL could not be measured under static cenditions,

because the test eguipment (550) does not have a high speed

P programmable measurable unit. These were thereforg measured as
GO/NOGO tests under functional tests, #12 thru #16. Sec the
functional test takle for meore details.
AC Parameters
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TNFLE hu3Y J.aSY 2.4Y NTIST= 1.8Y JaTA >r1J.0N5 » <+*259.0NS
TOEHZ LSy J.wi¥ Z.a¥ WTEST= 1.2V JATA Fr1Q.0NS . <*Z30.0N3
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 RECEIYER INPUT CLOCK P

PABLE IIX. (continued)

GO /NOGO AC Parameters 1/

ApLIRESS STASLE oFFIRE PEaD TER Qao HEs
ADDRESS HOLD TIMS READ TRA TLUNS.
RIAD PULSE WIGTa T 2

AQDKESS 3TASLE :EfC
ADDRESS H&Lo YIaT TC wPITE TWh ENLONS.
WRITE PULSE WIOTH TwWW 250.0n3.

OLTA SETUP TIME FuUR WRITE TOW  150.UNMS.
OATA HILD TIME FOR WRITE TWo 20.JdNG.

2ECLYERY TIMZ BETETH WOLTES TRY Ful Milc INITAUCTION 5 CLOCK CYCLES.

WiNTMuM fLOCK SETIZD TCY 320.GHS.
MINZMUY LLOCK HIGA PUCSE WIITH 140.0%5.
MINTMJM CLOCK Law SULSE WINTY 0.3%5.
taaNSHITTES THPGT CLICK PULSE WIDTH TTRw 1 2AUS RATE
L3E WIoTH TRPW 1X B3AUD.RA
MAXIMUM CLOCK FRIJUEMLY = T.725MM-.

-

1/ These AC parameters are tested as GO/NOGO under functional
testing.
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{continued)

IIX.

TARLE

Functional Tests
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TABLE 1V: Summary of AC and DC
Total Dose Exposures and Annealing for MR8251A/B

‘trical Measurements after

1/, 2/

Total Dose Exposure {krads) Annealing
Tnitials 10 30 55 g0 175 24 tTrs. 240 nrs,
Epea. Lirits ;

farameters min max mean s5d |mean 84 |mean sd |mean sd imean ad |mean sd |{mean sé nean ad
114 aal 0 LlE4 0 1.1 7.2 | ¢ - 0 - 0.1 | 1.2 | 9.7 [1e.e | e |18 | 3.2 [ 7.
IZL na|l -1E4 a0 0 - ] - 0 - 0 - -2.5 | 7.7 | -2.1. 6.2 0.8 2.7
IJZH uAtf -10 10 b - 0 - 0.6 | 36.1 | 147 172 223 AE3 2ED iE3 2E3 1E3
ifevAR val -10 10 g 0 - a | - 4.9 §16.9 | 75.9 | 151 | s28 | 921 ! B19 | 312 491 BE2
Tec mal 0 120 ) 68.6 | 2.1 73,9 | 2.2 | 95.4 | 2.8 75,6 | 2,2 {79.5| a.0 | 81,5 8.5 j75.0| 7.6 | 73.3 3.9
TRDZL ns| f 200 | 35.1 [ o.5 | 3a.6 | 1, 5.0 | 1.3 Jasaa ) 2.0 | 37,1 | 2.6 | riEs - ILIEE - YLES -
TRLCZM ns| @ 200 g2z | 1.1 J27.e | 1.1 230 .3 Janca | 1.e faea ] 1.8 I osiEs - >1E& - >1E& -
TDFLZ ns' 10 250 | 47.7 1 0.9 j46.9 | 0.8 [435.7 ] 9.9 |45.7| 1.3 [48.8| 8.5 | >iE8 - *1E6 - *E6 | -
TDFHZ ns| 10 250 | 33.6 | o.8 |31 o.8 ) ag.1{ 3.4 (3.3 | .6 |3s.1) 5.6 ! s1p6 - »13E - 3E6 | -
Notes:

1/ The mean and standard deviation valuves were calevlated over the seven parts drradiated irn this testing.
The conrrol samples remained constant throughout the tesrving and are not inc_uded in this table.

2/ Table 1Y provides radiatlion characteristics of paris at selected total dese expcosures. The data at

other radiaticon exposures is availazble and can be obtaired Upon request,




TABLE IV (continued): Functionar Test Summary for MR8251A/B.

Total Dose Exposure (krads) Annealing
Tunctional Initials 15 g 55 8¢ 175 24 hkrs. 240 hrs.
Tast
1 Pass Pasgs Pass Pass Fass 2p/57F 2P/5F 1P/6F
2 Pass Pass Pass Pass IP/4F 7 Fail 1p/5F 1P/6F
3 Pass Pass Pass Fass Pass 2P/5F 3P/4F | ZP/SF
4 Pass Pass Pass Pass EB/1F 2B/ 5F 1p/6F 7 Fail
5 Pass Pass Pass Passg ZP/5F 7 Fail 1P/6F 7 rail
6 Pass Pass Pass Pass 6r/1F 2p/5F 32/4F 2B/5F
7 Pass Pass Pass Pass Pass 2P/5F 3p/4F 7 Fail
8 Pass Fass Pass Pass EP/LF 3P/4F 3iP/4F 2P/5F
3 Pass Pass Pass Pass &p/1F 3P/AF IP/4F 2p/57
1Q Pass Fass Pass Pass Pass 2P/SF AP/4F 7 Fall
11 Pass Pass Pass Pass Pass AP/AF ap/4F 2B/SF
12 - - - Pass Pags 1P/6F 1F/6F 7 Fall
13 - - - Pass Pass 12 /6F 1F/6F 7 Fail
14 - - - Pass Pass 1P/6F 1p/6F 7 rFail
15 - - - Pass Pass 1E/GF 1F/6F 7 Fail
o - - - Pass 6P/1F 1B /&F 1P/6F 7 Fail




Radiation Bias Circuit for MRS8251A/B

Figure 1,
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