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rhe information contained in this dogument has been developed solely for the

. purpose of providing general guldance to employees of the Goddard space Flight

center (GSFC}. Thie document may ba distributed outside GSFC pnly as a
courtesy to other gevernment agencies and contractord. Any distribution of
rhip document, or applicatien or uee of the information contained Hezein, is
axpressly conditiened upen, and is subject to, the follewing understandings
and limitaticons:

{a) The informaticn was developed for general guidance only and ia
subjest to change at any time;

{b} The informatlon was daveloped under unicue GSFC laboratory conditions
which may differ substantially from cutside eonditiens;

{c) cSFC does not warrant the ascuracy of the infermation when applied oz
used under sther than unigue GEFC laboratory cenditlons;

{d} Tha information should not he eonstrued as a representation of
product performance by eithey GSFC ex the manufactures;

{&) Keither the United States government por any person acting on behalf
of the United States government aSsumes any lisbility resulting from
the applicatien or use of the infermaticn.
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A radiation evaluation was performed on CD54HC4053F3A to
determine the total dose tolcrance of these parts. A brief
summary of the test results is provided below. For detailed
information, refer tc Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, four parts were irradiated
under bias (see Figure 1 for bias configuration), and one part
was used as a control sample. The total dose radiation steps
were 5, 10, 15 and 20 krads {(In this report, the term rad mcans
rad (si)). After 20 krads, parts were annealed at +25°C for 168
hours and then at +100°C for 168 hours. The dose rate was
petween 0.05 and 0.12 krads/hour, depending on the total dose
level {sec Table 1I for radiation schedule). After each
radiation exposure and annealing treatment, parts were
electrically tested according to the test conditicons and the
specification limits listed in Table III. These tests lncluded
six functional tests (1 MHz) at 2.0, 4.5 and 6.0V.

a1l four irradiated parts exceeded the maximum specification
limits for LIZON2, ICCH and ICCL after the first radiation
exposure to 5 krads. The readings for IIZONZ were in the range of
1000 - 4000 nA, against the maximum specification limit of 100
nA. The ICCH readings ranged from 30 - 40 uA against a maximum
gpecification limitL of 16 wA, while the ICCL readings ranged from
18 - 20 uA against a maximum specification limit of 8 wA. After
10 krads exposure, parts showed increasing degradation for all of
these parameters. Additienally, all four parts exceeded maximuin
specification limits for ITZONI, IIZOFF1l and IIZOFF2 after 10
krads exposure. All parts centinued to show increasing
degradation for all six parameters at 15 and 20 krads exposure.
Also, all parts failed functional test #4 after 15 krads exposure
and functional tests #'s 4, 5 and 6 after 20 krads exposure. No

significant recovery occurred after annealing for 168 hours at
25°C and 1268 hours at 100°C.

table IV provides 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. I1f you have any questions, please call mec at (301) 731-
8954.
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TABLE I. DPart Informalion

Generic Part Numbker:

GGS/WIND/WAVES
Part Humber:

GGES5/WIND/WAVES
Control Number:

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

Serial Numbers of
Radiation Samples:

Serial MNumbers of
Control Sample:

Part Function:
Part Technology:
Package Style:

Test Engineer:

54HC4053
CD54HC4053F3A

5733
C232418
RCA
BEO5SB

o
84, 85, B6, 87

83

multiplexer/demultiplexer

CMOS
16-1lead DIP

Ted Scharer



TABLE II. Radiation Schedule for S4HC4053

EVENTS

1) Initial Electrical Measurements

2) 5 KRAD IRRADIATION (0.12 krads/hour)
POST-5 KRAD ELECTRICAT, MEASUREMENT

3) 10 KRAD IRRADTIATION {0.l2 krads/hour)
POST-10 KRAD ELECTRICAL MEASUREMENT*

4) 15 KRAD IRRADIATION {(0.12 krads/hour)
POST-15 KRAD ELECTRICAL MEASURFMENT

5y 20 XRAD IRRADIATION (0.05 KRADS/HCUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

6) 168 HOUR ANNEALING @ 25°C
POST-168 HOUR 25°C ANNEAL ELECTRICAL MEASUREMENT

7} 168 HOUR ANNEALING @ 100°C
POST-168 HOUR 100°C ANNEAL ELECTRICAL MEASUREMENT

*Testing was delayed five days due to down time on automatic
equipment. FParts were annealed at 25°C while delayed.

all electrical measurements performed at 25°C.
All parts irradiated under bias, see Figure 1.

All annealings performed under bias, see Figure 1.

DATE

02/03/92

02/03/92
02/05/92

0z2/058/92
02/12/92

N2/12/92
nz2/f14/92

D2/14/92
02/18/92

02/18/92
03/03/92

03/03/92
03/10/92

test



rable ITI. Electrical Characterlstics of S4HC4053
DEvVITE AT FEPe : AVALOG MULTIPLcXcR/DEAJLTIPLEXER l PECN = ST104928
Pasl Nd. ;oL DoLHTuns
TEST PROGRAM LIGATLON | TgST SPEE[FIEATIDNS L
DiSE LAREL 3 LIG_.e?2 l BCA DATA BNUK
DIRECTORY AuaTeCPROGRAVS. 4¥2] e
FUSCTIGNAL TESTS PERFORMED 1
CPARAMETER  wiC  ¥IL  ¥1d4  CONDLTLONS PLHS Te & < *25¢
'_‘=:===::.'."‘.= =a= == === czmR===Exkas =u== :=F=====£=:==2‘.=::==:::::=
CFUNCT 1 ZoU0¥ 0.5¥ 1.5V FREG=T.DJTHMHz ALL I/D VIL<1.0Y . vOHR2TL OV
SFUNCT ¢ LoSY 1.35¢ 3,15¢ FRed&1.UJUMHZ ali 170 VOL<Z.2av¥, vOH>2. 25V
}FUNCT ] b 0¥ T.5V 4.eY  FReSsT.OSUMHE ALL 1Fu VOL<3 UV » vOH?5.0%
TPUNCT 4 2.0Y 9.5v  1.3¥  FREQ=7,0uliHz ALL LT vaL<1.0v » ¥OH2T.0V
FUNCT 5 HG.5Y 1,3%¢ FL.13%5¢ FREI=1.020mHz ALL /4 YOLE?,.25V, YORP2.25Y
FUNCT & 5.0Y 1.0¢ a.év  FREQ=1.002MHz ALL 17U YOLCI, OV » VYOH> 5.4V
n: FARAAETRIC TESTS PERFORMED '
PARAMCTCH VoL Wik ¥ I CONNLTLONS PIH3 -3%5L < 7e & +133¢C
B e rr T i EEE =0z == = zLa== :==;::=====k#=====£=:==:=
11K ALY Q.0V  S.0V7 vI = 5.06Y IhE s-C.T1la » "<+0.7UA
IIL S,0Y T.0V HalW¥W ¥Tw = G.0V INE = 1U0s , <+0.1LA
PARAMCTER  YIC Vs IDaDLTiOns PING 550 € Te € +123C
HA 1 L Lk o E= mENE=ZIT IS & mSn====uxed ] mecsTz=s==0 e EEEE T EIREEERE=E=
R_ON_1 L.SW OY to 4,5V Im = Jwé DuTs ¥+ 00AMS, S+HTBO0HMS
R2OBn_e 4.0y ¥ 13 6.0V I = Tm BLF5 0. uld4s, <*1oQJHMS
BRRAMETER YOG IS v3s  LONDQTLONS PIME 350 € Te € *123€C
a==EEEXIC === -== - caggtEE====% = - =====.‘!=======:==::==E==
ILICGHY K.0v BH.OY  &.0V Yo Loatl s =y, lda s <+J.1ul
IITONZ H.0¢V o.uy  §.0V Ha Load InSs - 1UA # <r0.1UA
II7UFFT 5.0V B0V -0y Shanneis atf  THS PRI <+, Tur
ILI0FF2 CHLOY JauV LY Zhann=ls #te INS s=0.Ua »  <+DLTUA
ICCH A 0V .0V 8.0V WOUT= o.uv 0uTs FHULUNG - crl1&6UA
IZCL A UY S.0Y  HLIY WOUT=E wldY ObnTSs e OME »  <HBUA
UBMH:HTS!EICEPTIUHS
" (1) ffu % ¥4 are testsd during Functignal tasts as GafHoGo.
(2) 10J Jbhms were suwirszted fraa thy “asistancs Measvramenis tao compansato
tor the contact nna fixturs reslatance.
32 Thne Dalta R Jn manaasugremant was not sertormead bacduse tne ditteranca
setseen the cante: resfatunces sotwean aach channal was greater thman
tha velta R QOn Linmsit, ,
£43 Mo AL paramatars =ar® Y25T34 10 tnls program
[5) VE& = U.J¥ for mil tests In thils program
(&) Jests ICo test Ls not parforsid. | emmmmmmmmeamem oo oo
-q_.
- - SR R o e et st e = 5 .
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TABLE IV: Summary of Electrical Measure

ments After

Total Dose Exposures and Annealing Steps for 54HC4053 1/
Total Dose Expoguza {(TDE) {(krads) Anneal Anneal
a 5 10 15 20 166 hras 168 hrs
spec. Limits |{(pre-Rad.) g25°C 2+100°C
parameters min mazxz sd |mean =sd |mean sd |mean sd Imean 2d
FUNC1 SRS i
FUNC2
FITNC3
FUNC4
FUNC3S
FUNCE AR
IIH na| ~100 100 H/A E N/A HN/R
I1L n&l -100 100 M/R HE N/A N/A
R ON 1 ohma] © 180 6.9 ESre 7.2 gl 7.1
F ON 2 ohms| 0 f 160 6.9 B8 4] 7.2 |32:38] 7.1
TIZ0NL nf -100 | 100 2374 Ed[3 . 254 312 . 6E4
IIZO0NZ oAl ~100 | 100 9464 &1 3E4 A2 _4E4
ITZCFF1 oAl 100 | 100 1942 2 pEA[2 . cEAlZL1ES(2 . 1ES
I1ZOSF2 nAl -100 | 100 2032 [Elas 4 1. B4 1E4
TCCH uhAl 0 16 43 A 217 |3 171
TCCL up] D g 335 ] 218 167
Note:
~radiated in tais

1/ The mean and

teating.

The control samnple

standard deviation values ware calculate

remained constant throughout the test

-5

d over the four parts i

ing and is not included in this table.




Figqure 1. Radiation Bias Circuit for S4RC4053
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