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A radistion evaluation was perfermed on CDS4HCA051/3A [Anslog Multiplexer/Demultiplexer) to determine the
total dosa tolerance of these parts. A brief summary ef the tast results is provided below. For detailed
infarmation, refer to Tables [ through IV snd Figure 1.

The total dose testing was performed using a cobalt-60 gemma ray source. Puring the radiation teeting, twe
parts were irradiated under bias (see Flgure 1 for bies esntiguration), snd ore part was used as a eontrol
sample. The total dose radiation levels were 2, 5, 10, 15, 20 and 50 krads. The dose rate was betueen .O0S
and 1.50 krads/hour, depending on the total dase level (see Table I1 for radiation schegulel. After the 50
krad irradiation, parte were annealed at 25°C for 148 hours, after which the parte werg annealed at 100°C
for 168 hours. After each ragdiation expasure mnd annealing treatment, parts were electricelly tested
according to the test conditions amd the spesification Llimits Listed in Table I1[. Eleetrical tests
included four funetional tests at 1.0 MHz; one at Vg = 2.0 V,, two at Yec = 4.5 V and one at Voo = 6.0 v,

All parts passed initial clectrical measurements, At the %0 krad irradistion level, bBoth irradiated parts
exceeded the maximum specification Limit of 8.0 uA for ICCY, with readings of 9.0 and 12.0 LUA. At the 15
krad level, both parts read zera for these parsmeters. Both irradiated part: continued to read zere for
these parameters at the Z0 krad level. At the 50 krad level, both parts exceceded the maximum specificatien
Limit ¢f 8 UA for ICCL1 and ICCHY, with readings of 431 A snd 391 uA, and aiso the maximun specification
limit of 16 ur for ICCLZ amd ICCH2, with readinge of 399 ud and 359 uA. Ar the 50 krad tevel, both parts
alse failed the 2v functional test and exceeded the maximum gpecification limit of 1.5V for VIH1, with
readings of 2.01V and the minimun specification Limit of 0.5v fer VIL1, with resdings of -0.01v. @ath parts
also exceeded the maximm specification limit of 0.2uA for 1120N1 and 1020NZ ard the maximum specification
limit of 0.4uA for IZZON? and 1ZZON4 with maximm readings of 90.JuA, 0,376ut, 134.3uA and 63,004,
respectively. After annealing for 168 haurs at 25%C, some recovery was seen In 122 and 1CC, kIt the
reacings were still outside the specification limits. At this level, hoth parts alsa failed the 2y
functional test. After annealing fer 188 hours at 100°C, all ealectrical messuremants were wWithin
specification limits, However, both parts atill eontinued to fail the 2y functional test.

Both parts passed all other clectrical tests, including the fumctional teats at 4.5 and &V, throughout zil
irradiation ard anncaling steps.

Table [V provides a gummary of the tumetionsl test results, as well Bs the mean and standard deviation
values fur each parsmeter after different irradiation expoeures and annealing steps.

*The term rads, as used in this doeument, means rads(silicon). all radiation levels cited are cumulative.
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Any further derails sbout this evaluation con be obtmined upon reguest. If you have any questiona, plemse
call me at (301) 731-8954,

ADYISORY ON THE USE DF THIS DOCUMENT

The infermation contained in this document has been developed solely for the purpose of providing general
guidahce to employees of the Goddard Space Flight Center (GSFC), This document may be distributed outzide
BSFC only @3 a courtesy to ather government agencies and contractors. Any distribution of this document, or
application or use of the infermation contained herein, is wrpressly conditional wpen, and ig sublect te,
the following urderstandings and Limitations:

{a) The informaticn was developed for gemeral guidamce only and is subject to change at any time;

{(b) The information wae developed under unigue GSFC lsboratory conditions which may differ substantiaily
from outside conditions;

{c) GSFC does pet warrant the aceuracy of the information when applied or used under other than unigue GSFC
laboratory corditions;

(d) The information should not Be construed as a representation of product performonce by either GSFC or
the manufacturer;

(e} Nefther the Unfted Stetes government nor any person acting on kehalf of the United States gover rment
assumes 2ny liability resulting from the application or use of the information.



TABLE 1. Part Information

Generfc Part Number:

ISTPFSOHQ/CELIAS
Part Humber:

15TR/SOHO/CELIAS
Control Humber:

Charge Humber:
Hanufacturer:
Lot Dale Code:
Buant ity Texted:

Serial Number of
Control Sepple:

Serial Wumbers of
Radiation Samples:

Part Function:
Part Technology:
Package Style:
Test Equipment:

Test Engineer:

S4HCA051

COSAHCATS 1R/ 5A

BY59
C33706
Harris

3A9314

2, 3
Dacillator
CMO&
1&-pin DIP
Fentry S-50

T. Scharer



TABLE 11,

EVENTS

1) [NITIAL ELECTRICAL MEASUREMENTS

2) 2 KRAD [RRADIATION (0.003 KRADS/HOUR)
PUST-2 KRAD ELECTRICAL MEASUREMENT

3) 5 KRAD IRRADIATION ¢£0.15 KRADS/HOUR)
POST-3 KRAD ELECTRICAL MEASLIREMENT

&) 10 KRAD [RRADIATION ({[1.25 KRADS/HOUR)
FOST-10 KRAD ELECTRIGAL MEASUREMENT

5) 15 KRAD IRRADIATION {0.25 KRADS/HOURY
FOST-15 KRAD ELECTRICAL MEASUREMENT

&) 20 KRAD IRRADIATION {0.073 KRARS/HOUR)
POET-Z0 KRAD ELECTRICAL MEASUREMENT

7> 50 KRAD 1RRADIATION {1.50 KRADS/HOUR)
FOST-50 KRAD ELECTRICAL MEASUREMENT

&) 168-HOUR ANNEALING @25°C
POST-168 HOUR ANHEAL ELECTRICAL MEASUREMENT

9) 1568-HOUR AMNEALING @100®C¥=
POST- 158 HOUR ANNEAL ELECTRICAL MEASUREMENT

Radiation Schedule for S4HCA051

PARTS WERE ITRRADIATED AND AWHMEALED UNDER BIAS; SEE FIGURE 1.

DATE

10/15/93

10715/%3
1071893

10418793
10419793

10719793
10/20/93

" 10/20/9%
10/21/93

1071593
10/25/93

10/25/95
10720/93

16720795
11702793

1170293
11712793

*High temperature annesling is performed to accelerate long term time dependent effacts {TDE), namely, the

"rebound" effeet dus to the growth of interface states after the radiation #xposure.
on the need ta perform this test, refer to MIL-STD-883D, Methed 101%, pPara. 3.10.1.
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Table 111 {Cont.} Electrical Characteristics of S4HCADS!

e

FARAMETER YCC VEE vI[ VIH YISL WVISH PINS LIMITS AT =55C TOD 1250
ES===ozrEs r=s == === AREw EET= L a&=== A EEEC =S ooT=XpERATE=
FUNET 2OV OV QL0V  Z2.0Y D.0v 2.0V ALL YOSLLT.,.5Y YOSH> ¥
FUNCT F:00 1% LBy 29y ghBY 2eQv ALt nsrcarav o vasmdlEy
FUNLCT 3% G5V —4.5¥ 0.0V 4.5V -4 .0V g.ﬂv ALL YOSL<=%,5V, WOSH» 3,5V
FUNCT & 8.0V 0.0V 0.0V 6.0V 9.0y 8.0V ALy VOSLES.0¥ 5 VOSHS5.0¥
FREQ=1.000MHZ
{ I0H a=m4a
570 Load <= i VREF= (,5+(VLC+VEE)
IOL =+1ma
T AL PARAMETRIC TESTS PERFORMED L
PARAMETER ¥CC VEE YIL vIH VISL VISR CONDITIDNS PINS LIMITS AT 25¢C
EEEETnEEoS === aEE L} ] AEDE =hems sasd SaZoDE=Zsos =;;E :::B:a;.;:;"
TFLH o 3Y QaB0V Qa0V 4.5V 0V 4,5¥ FREQ=7.0MHx
TRFHL 2. v 8.88? 8.0? §.3% B.EV La5y FHEQ=].BHH2 /0 1%N5 HAX
PARAMETER  ¥CC VEE vIL vid VISL VISH CONDITIONS PINS LIMITS AT 25C
IEpEnEsEnES === =EN AR EEEN EISS Sass seosZZD=oms S=SET AN TETOOTOENE
TFLHE = 425V =4.SV 0.0V 4uSY =4.0V 4.5Y FREQ=1.0MHz 1/0 gug MA X
TFHLZ » 4 5Y =4.5v 0.0V A.SE -k:[]\‘ o5V FREﬁ_}fl:EEHz I{E _____ NS MAX
COMMENTS/EXCEPTIONE -
(1) Thi=z Program detects improper Daeavice insertion.-
(2} AC PARAMETRIC TEST PERFORMED AT YCC = &4.5%¥, VEE = 0.0¥ AND AT
VOO =&.0Y, YEE =+4.5Y ONLY.
(3) UDELTA ON_RESISTYANCE IS CALCULATED EOR INFORMATION OWLY.
* {4) DUE_TO_T ATE LIMITATION LDWEST VOLTAGE DRIVED (ON ¥I R 5
HE.DV IN?%EAB GF ¥EE AE SPECIFIED IN THE SPECIFIchIDHs(g-3¥?-}za§.
$53) DH-RESISTANCE TEST AT VCC=4,5Y, VEE = =4.5Y ANO WIS = =4.5V TEST IS
HOT PERFORMED
(6 40 gHHS ARE ADODED TO ALL ON-RESISTANCE TEST LIMITS -
TO COMPEMSATE FOR MEASUREMENT ERROR, CONTALT RESISTANCE, ECT..
K7 TPLI+ TPIH, TPHI., AKD TPIL ARE NOT TESTED




TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for CD54HC4051 /1

- Total Dose Exposure (krads) Annezling
Initials 2 5 10 15 20 50 168 hrs|168 hrs
@250 @1 00@’
Parameters/2 mean =d [mean &4 |mean =sd |mear sd ad sd |mepan &5d |mean =d
FUNCL, 2.0V, pres 4 : S od PRBG : FRAT i
FUNC2, 4.5V, S5
FUNC3, 4.5V, |
FUNC4, 6.0V, ?
vini 0 |
VIHZ 0
VIH3 g
VIL1 V2B |
VIL2 .46 {2 5
VIL3 N
RONZ Ohrs | © f4.6
RDEL1 mohris ] [
ROK2 Okrms c 5 .
ROELZ rohms C Q 5
RONZ Chons C 0 Q
;RDEL] mohms | 0 0 4]
RONY Ohms| 0 5 5
RDEL4 mohms | Q 4] 4]
EONA Ohms Q S 5
RDEZS mChms 0 ¥ 5
RON7 Ohms O 5 5
REELT mohms | [ 0 0
RONE Chms | 2 5 5
RDZELAB mChms | O 0 0
RONG ghms 8] S 5
RDELS mOhms | 0O 0 0
ITZ0oM1 nk [-200 ] g
IIZ0N2 ni4|-200 o 4
I1IZ0N3 ni |-400 23 a3
IIZ0ON4 nd [-40C| 4c0 B C 0

)




TABLE IV (Cont.): Summary of Electrical Measurements after
Total Dose Exposures and Annealing for CD54HC4051 /1

Tctal Deose Exposure [(krads) Annealing

Initials z2 5 10 15 20 50 168 hrs (168 hrs

@255C @100’

PRréma-ers min max |mean sd |mean sd |mean =4 imean s& mearn sd
TIZOFF1 ra -200i 230 F o [ 0 0 baias 14.3
1{20FF2 A -200 0 4 ) {2.7
ITZOFT3 na [-402 o C 0 0
ILIZOFF4 ni [-407 0 C 0 o
II4 na| 92 g G 0 G
I-L nh| 0 4 4] ¢ 2
IceLl pA| 0 G 0 0 2
ICCHL ph| 0 C 0 G 0
ICCL2 RA| O q 0 ] 0
TOCHS ual ¢ oy 0 J 0
TPLHI ns| € 12 .19 <48
TPHL1 ns| © 1z 18 15
TPIHZ as| © 8 .16 : 23
T?HL2 as| 0 B 15 i 17

1/ The mean and stardard deviazion values were calculated over the two parts irradiated in this testing.
The zontzol semple remained constant througkout the testing and is not included in this tzble,

2/ In the Functional tests, "PASS" means that a-l gsarples pessed this functional test at this radlatior or
annealing leve’, "FAIL" means that all samples fa'led this test at this radiation or annealing lewvsal, anc
"n?/mF* means that n zamples passed at this lewvwel and m csamples falled &t this level.



Figure 3. Radiation Bias Circuit for S4HCLDSY
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1) Vb€ = +5.0 VDO + 400 mv

2) ALR=6.2 k{22 10%, 1/4 W (minimum).



