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APBVISORY ON THE USE OF THIS DOCUMENT

The informatien econtained in thile document has been developed sclely fer the
purpese of providing general guldance to employeee of the Goddard Space ¥Flight
Center (GEFC). This document may be diptributed cutside GEFC ooly as a
courtesy to octher geovernment agenclee and contractors. Any distributicn of
this document, or application or uee of the infcrmaticn contained herein, is
expresely conditioned upon, and is subject to, the focllowing understandings
and limitations:

(a)

(i}

(<}

(4)

(&)

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

The informaticn was developed under unigque GSFC laboratory conditiconse
which may differ eubstantially from outeide conditicns;

GSFC does not warrant the accuracy of the informaticn when applied or
used under other than unigue GSFC laboratory conditions;

The information should not be construed zas & representation of
product performance by either GSFC or the manufacturer;

Naither the United States government neor zny persen acting cn behalf
of the United Stetes govermment zesumes any liasbillty resulting from
the application or use of {he informaticn.
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& radiation evaluatinn was performed on MD82B1 (Programmable
communication Interface) 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 TV
and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
irradiated under bias (zee Figure 1 for bias configuration), and
two parts were used as control samples. The.total deose radiation
levels were 5, 10, 20, 40 and 60 kradse*. After 60 krads, parts
were annealed at 25°C for 168 hours. The irradiation was then
continued to 100 krads (cumulative). The dose rate was between
0.07 and 2.0 krads/hour, depending on the total dose level (see
Table IT for radiation schedule). Finally, the parts were
annealed for 168 hours at 100°C. After each radiation exposure

- and annealing treatment, parts were electrically tested according
to the test conditions and the specification limits#** listed in
Table III. Thege tests included eleven functional tests (eight
at 1.0 MHz and three at 3.125 MIz}.

All ten parts passed initial (pre-rad) electrical tests. &ll
irradiated parts passed all electrical tests up to and including
the 20-krad irradiation level. After the 40-krad irradiation,
one part (SN 154} failed VOH1l and VOH2 (see Note 1 at bottom of .
Table III for more details). All other irradiated parts
continued to pass at this irradiation level. "After the 60-krad

*The term rads, as used in this document, means rads(silicon).
All radiation levels c¢ited are cumulative.

**These are manufacturers’ non-irradiated data specification
limits. No post-irradiation limite were provided by the
manufacturer at the time these tests were performed.
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irradiation, all eight irradiated parts failed VOH]1 and VOH2 in
the same way. After annealing for 168 hours at 25°C, the VOH1
and VOH2 failures continued. In addition, one part (SN 156)
failed the VOL2 test (see Note 1 at the bottom of Takle IITI for
more details). After continued irradiation to 100 krads
(cumulative), the VOH and VOL failures continued. SN 157 also
failed functional test #5, with VCC = 5.0 Vv and frequency of 1.0
MH=z.

After a final annealing at 100°C to investigate rebound effects,
all eight irradiated parts failed at least eight functional tests
with TRDZH and TDFHZ, which have a maximum specification limit of
200 and 250 nsg, respectively, zhowing values exceeding 1 ms.
“there were also additional VOL failures.

Takble 1V providesz a summary of the functional test results, as
well as the mean and standard deviation values for each parameter
after different irradiation exposures and annealing steps.

_Any further details about this evaluation can be obtained upon
request. If you have any questions, please call me at (301) 731-
8954. :

ADVISORY ON THE USE OF THIS DOCUMENT

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

{a} The information was developed for general guidance only and
ig subject to change at any time;

¢(b) The information was developed under unigue GSFC laboratory
conditions which may differ substantially from outside
conditions;

{¢) GSFC does not warrant the accuracy of the information when
applied or used under other than unigue GSFC laboratory
conditions;

(d} The information should not be construed as a representation
of product performance by either GSFC or the manufacturer;

{e} Neither 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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Generic Part Number:

FPart Nunber:

FAST/MUE
Control Mumber:

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

Serial Numbers of
Radiation Sanples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Style:

Test Engineer:

TABLE TI. Part Informaticn

MD8251
5962-87548B023A

6145
C24022
Intel cCorp.
9213

10
152, 153, 154, 155, 156, 157, 158, 159

150, 151

Programmable. Communication Interface
CMOS

20~pin DIP

A. Karygiannis



TAELE II. Radiation Schedule for MDBZ51

EVENTS DATE

1) Initial Electrical Measurements 10/28/92
2) 5 KRAD IRRADIATION (0.285 krads/hour) 10/29/92
POST-5 KRAD FLECTRICAL MEASUREMENT 10/30/792
3) 10 KRAD IRRADIATION (0.25 krads/hour) 10/30/92
POST-10 KRAD ELECTRICAL MEASUREMENT 11 /02792
4) 20 KRAD IRRADIATION (0.51 krads/hour) 11/02/92
POST-20 KRAD ELECTRICAL MEASUREMENT 11/03/92
5) 40 KRAD IRRADIATION (1.00 KRADS/HOUR) 11/03/92
POST=40 KRAD ELECTRICAL MEASUREMENT 11704792
6) 60 KRAD IRRADIATION (1.00 KRADS/HOUR) 11/04/92
POST-60 KRAD ELECTRICAL MEASUEREMENT -11/05/92
7} 168 HOUR ANNEALING @25°¢ 11/05/92
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 11712792
8} 100 KRAD IRRADIATION (2.05 KRADS/HOUR) 11/12/92
POST=100 KRAD ELECTRICAL MEASUREMENT 11/313/92
9) 168 HOUR ANNEALING @100°C* 11/13/92
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT i11/20/92

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.

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

*High temperature annealing is performed to accelerate long term
time dependent effects (TDE), namely, the "rebound" effect due to
the growth of interface states after the radiation exposure. For
nmore information on the need to perform this test, refer to MIL-
STD-883D, Method 1019, Para. 3.10.1.



Table III. Electrical Characteristics of MDB251 /1

| |-
i |
| |
| |
| PARMMETER vCC WVIL  VIH CONDITIONS MODE LIMITS KT +15C |
| EFrAEEEWEN === EokRE EE=d ExsrildSsEESENE FPECFE Fldrmmph =SSR S===S220R l
| FUNCT # 1 4.5V 0.0V 4.5V FREQ =1.n00MHz ADVNC VOLLL1.SV . VOHXL.5¢ |
1 FUNCT # 2 5.0V 0,.BY 2.0V FRED =1.000MHz RSYVNC VOL{L. 5V , WOHD1.5V |
{ TUNCT # 23 5.5V 0.0V 5.5V FREQ =1.000MHzZ KEYHC VOLL1.5V , VOH?1.5V |

I

| FURCT # 4 4.5V 0.0V 4.5¢ FREQ =1.000MHz  SYHC VOT.(1.50 , VOH?1.5V i
| FUNCT # & 5,00 0.8y 2.0V FRED =1.000MHz aYRe vaL{l.5¢ , VOHML.GV |
| FUNCT # & S.5V 0,0V 5.5V FRED =1.000MHz SY¥RC YoLC1.5V , WOH»1.5W |
| i
| FUNCT # T 5.0V 0.45V 2.4V FREQ =1.000MHz  ASYHC VOLC1.59 , VOH}L1.5V |
] FUNCT # B 5.0V 0,45V 2.4V FREQ =3.125MHz S¥NC VOL¢1.5V , VOHX1.5V |
| FINCT & 9 5.0V 0,45V 2.4V FHEQ ~3.1325MH2 REYNC WOLC1,. 5V , VOHX1.5V |
| FUNCT % 10 5.0V 0.45V 2.4V FRED «]1.000MHz  ASYNC VOL{1.5V , VOHX1.5W |
| FUNCT # 11 5.0V ¢,45V 2.4V FREQ =3.128MHz  ASYRC VOLLL, BV, VOHD1.5V |
I 1
____________ h-—p——-————————--.l.----!--n-—-—————————————————————-——————-—----——.———1
] DC PARAMETERS §
!. ————————————————————————————————————————————————— e e e e e —————— ]
|
{ PRRAMETER WCOC WIL VIH CONDITIONS PINS LIMITS AT +38C |
i REEEREIRTEE BEEN FEEXE === EEEZsIEsEREm mE AR R SRS ESrTECEEEEE=IENCNEEAR I
| WOH1 4.5¥ 0.0V 4.5V LOAD=-400UA QUTs 2.4V, {455V |
| VOHZ 4.5V 0.8Y 2.9V LORD=-400U3 QUTE 2.4V, 45,5V |
I I
| VoLl 4.5V 0.0V 4.5V LOAD=+2.2HMA oUT3 00U, (D457 |
T VOLZ 4,5V 0,8V 2.2V LOAD=+1.2Mh oUTs 0.0, (+0.45V |
] i
i IIH §,5¥ 0.0V 5.59 VISTa 5.50V IN3 0.0 , {+10.DUM i
{\ IIL 5.5V 0,0V 5.5V VIST= 0.00V Ins »=10.0UR, <+0.03 j
] ' I
| IGZH 5.%¢ 0,0V 5.5V VOUT= 5.50V omrrs y-10UA , &+10UA |
| ICZL .59 4.0V 5.5V WOUT= 0,00V auTa y-10UA  , (+10UA |
I |
| Iec 5.5V 0.0V 5.5V VIN = S.50V voe PH0.0R . S4120MA |
! I
t ------------------------ e A . o o AP A B e - P !
| AC PARAMETERE |
':-.-- ——————————————————————————————————————————————————————————————————————————— l
i
| PARAMETER WCC VIL V CONDITIONS PINS . LIMITS AT +25C I
| =x=szms== =HT BEEE === SEETRSAARES ELL L EEmaTEEEEAAENCRERRRE SRS |
| ‘TRDZIL 4.5V 0.45V 2.4V VIEET= 0.8V DATA ¥»+0.0NS , (+200.0HS ]
| TRDEH 4.5V 0.45V 2.4V VIEST» 2.0V DRATA >+0,0N5 |, (+200.0H5 |
1 |
| TRFLZ 4.5V 0.45V 2.4Y VTEST= 1.3W DATHA 3+10.0N3 , - {+250.0H5 |
| TDFHZ 4,5 0,45V 2.4% VTEST= 0.BY DATA »+l0.0HS , (+250.0N8 |
| 1
| I

1/ After 40 krads, SN 154 failed VOH1l and VOH2. In order to
perform the VOH tests, a functional test patern iz executed and
then VOH 18 measured on each output pin. The output did not
transition in this case, although it did during the functional
test. It is not clear from the data what is actually causing the
VOH failures. This type of failure occurs on other serial
nunbers as the radiation exposure continues. The VCH test :
results may be affacted by shifts in the input threshold values,
timing characteristics, loading conditions, and/or increased
eensitivity to the test conditions. After 168 hours annealing at
25°C, there was also a VOL failure. The VOL test is performed
the same way as the VOH test.
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Table TTI. Electrical Characteristics of MD8251 {cont.)

|_-_-....... -------- b o 7 P — e — R LML A P e e e e e e e e |

1 G0/NOGO PARAMETFRS [

____________________________ Ak ——————— . a m e m e — = ——— |
{1} Address Stanle hefore Head Tar 0.0 ns.
{2) address Hold Time to Read Tra G.0ns.
(31 Read Pulse Width Trr 250.0ma.
l4i MAddres=s Etable before Write Taw U.0ns.
{5) hddregg Hold Time Lo Hrite Twa 2Z0.0ns.

{R) Hrite Pulse Width Twy 25¢.0ns.

{
|
1
|
]
|
|
I
|
1
|
|
{7) Data Sctup Tims for Wrilte Tdw 150.0ns. !
|
t8! Data Hold Timc for Write Twd 20.0ns. i
1

(8) Recovery Time Latesn Hrites Trv for Mede Instruction & CloCk Cycles. 1

: ]
{10y Minimum Clack Pariad Tey 2:0.0ns. I
i

{11} Minimum Clock High Fulse Width 140.0ns. i
: |

{12) HMininum Clock Low Pul=s Width 90.90ns. |
|

113) Transmitter Input Clock Pulse Width Ttpe lx Baud Rate =« 12 Clock Cycles|
{14) Receiver Input Clock Pulse Width Tepw lx Baud Rake = 12 Clock Cyeles., |

t
(15) Moximus Clock Freguency = 3.125MHz. ] 1

{11 Functional Test #1,2.3 testx the device in the Asynchronous Mode.
(2} Punctlonal Test #4,5,6 tests the device in the Synchronous Mode.
{3) Functional Tast #7 teatsn Ga/HoGo parameters in the Asyndhrenous Hade;

(4) Funetional Test #B is perfurmed at maxioum fregquency in the Synchronous
Hewde . '

{51 Functional Test #9 tests Go/HoGo parameters at maximum frequency.

{6} Functicnal Test ¥10 tests the device at 16x Baud Rakte in the Asynch.
Hode.

{7} Functional Test #1) tests the device at 16x Bawl Rata in the Asynch.
Mode at paximm fregquency of 1.12SMHz.

{8) Functiomal Teatz 7 - 11 test Vol and Voh go/nogo.

R A ——— ———— S L ——————t . — - —

t
]
]
I
1
1
1
1
1
1
1
r
1
]
¥
1]
[]
]
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
3
3
]
]
]
]
[]
L)
1
]
1
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
1
L]
|
|
i
1
1
|
|
|
|
1

I
COMMENTS /EXCEPTIONS !

o o i T e i A AT M e e e e ma s e ——]

{1) VIL ant VIH tests were performed go/nego during FUNCTIONAL and
" WOL and VOH tests.

{2} VOH Test not performad on THRDY and RXMIY pins because PMU
cannnot measurs the valuz of a momentarily high output,

{4) THRDY delay feom center of last LIt Ttxrdy 12 clock cycles not tested.
{537 TARDY from leading edge of Hrite Ttxrdy Clear 400ns maximum pok tested.

]
i
i
|
|
I
{3) THD delay from falling edge of TXC Tdtxr 1.0us maximum nat tested. {
1
|
|
I
'6} Thir program doee not teet the device In the 64x Baud Rate Mode. |

1

N ]



TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for MD8251 1/

Total Dose Exposure (TDE) (krads) Anneal

Anneal
Tnitial 5 10 20 40 60 168 hrs 168 hrs
) Spec. Lim. /2 ' @25°C @100°g
Paramekbers min max fmean &4 |mean sd 5d : mean £d [mean =4 mean sd
FUNC1l, 1 MHz, 4.5 Vv/3 PASE FASS phes guriget PARSS] DRSS 3 RETE
FINCZ2, 1 MHz, 5.0 V¥ PRIE PSS ¥: ;
FUNZ3, 1 MHz, 5.3 V
FUNC4, 1 MHz, 4.5 V¥
FUNCS5, 1 MHz, 5.0 ¥
FUNCE&, 1 MHz, 5.5 V¥
FONC?, 1 MHz, 4.5 V
FUONCS8, 3.125 MH=z, 5.
FUNCS, 3,125 MEzZ, 5.

FINCLl0, 1 MHz, 5.0 V

FUNC1ll, 3.125 ME=z,

YOH1 v 2.4 11 E
YOH2 Vi 2.4 : | IE .04
vOL1 m¥ O 43 50
vOL2 m ¥ 53 43 43
IIH udl @

IIL udl -10

I0ZH udl -10

I0ZL udl -10

100 md 0 L2 | 2.

TRDZL nal L9 2.

TROZE/4 ng 0 .6 | 1.

TDFLZ na 10 L0 1.

TDFHZ/4 ng 10 .1 B

HNotes: i .-
1/ The mean and standard deviatlon values were calculated over the eight parts lrradiated
in this testing. The control samples remalned constant throughout the testing and are not
included in this table. . ' .
2/ These are manufacturers’ non-irradiated data sheet specification limitz, No post-
irradiaticon limlts were provlded by the manufacturer at the time the tests were performed,
3/ "nPmF" indicates that n parts passed and m parts falled this test at this radiation or
annealing level, ' )
47 After 168 hours of annealing at 100%C, TRDZH and TDFHZ increased to more than 1 ms.,
the maximum value that the ATE could measure for thls parameter.

S :




Figure 1.

Radiation Bias Circuit for MD8251 1/,
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1/ vee

= 5,0V + 0.5V,

veef2 = 2,5 vV £ 0,25 V.

2/ all resistor values R = 1.0Kohm + 10%, 1/4W.



