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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpese of providing general guidance to employees of the Goddard Space Flight
center (GSFC). This dooument may be distributed outglde GSFC only ae a
courtesy to other government agencies and contracters. Any dimtribution of
this document, or application or use of the information contajined hereln, le
expressly conditloned upcn, and is subject to, the following underatandings
and limitatione:

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

{b) The information was develaped under unique GSFC laboratory conditlions
which may differ substantially from outside conditions}

{c}) GSFC does not warrant the accuracy of the information when applied or
used under other than unigque GSFC laboratory canditlions;

{d) The information should not be construed as a representation of
product performance by gither GSFC or the manufacturer)

(e} Nelther the United States government nor any peraon acting on behalf
of the United States government asgumes any liabkility rescliing from
the application or use of the information.
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A radiation evaluation wWas performed on 54ACT245 Lo deternine the
total dose tolerance of these parts. A hrief summary of the test
results is provided below. For detailed information, refer to
Taples I through Iv and Figure 1.

The tatal dose testing was performed using a cobalt-G0 gamma Iray
source. buring the radiation testing, eight parts were irradiated
ander bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total dose radiation steps were
5, 10, 15, 20, 30, 50, 75 and 100 xrads. After 100 krads, parts
were annealed at 25°C for 24 and 168 hours, and then jrradiation
was continued to 200 and 300 krads (cumulative) . The dose rate
was between 0.06 - 5.0 krads/hour, depending on the total dose
jevel (see Table TII for radiation cchedule) . Aftex each radiaticn
exposure and annealing treatment, parts were plectrically tested
according to the tect conditions and the specification limits
1isted iln Table ITTI. These tests included 2a functional test (a2t
10 MHz) after each radiation and apnealing step.

All paris passed all tests on irradiation up to 75 ¥rads. At 100
¥rads, pin 16 of SNs 7 and 9 failed parametric test IIH with
readings of 1.99uh and 1.04uA, respectively, against the
specification 1imit of 1.0uUA, while all other parts passed all
parametric tests. After 168 hours of annealing, all parts passed
all tests. At 200 kxrads, seven of the eight parts failed wvarious
parametric tests, but all parts passed the functional test (see
Table IV). However, at the next radiation step of 30C krads, four
parts failed the functional test while all (8) parts failed
Humerous parametric tests. Table IV provides the meai and
standard deviation values for each parameter atter different
radiation exposSures and annealing treatments. It also provides &

summary of functional test results after each radiation/annealing
step.

Any further details about this cvaluation can be optalned upon
request. 1f you have any guestions, plense call me at 731-8954.



TABLE

Generic Part Number:

SMEX Common Buy
Part Number:

SMEX Common Buy
control Number:

Manufacturer:
Quantity Procured:
Lot Date Codet
Quantity Tested:

Serial Numbkers of
Radiation Samples:

gerial Numbers of
control Samples:

Part Function:

Part Technology:

Package Style:

I.

part Information

S54ACT245

5962—-87663012A

1414

National Semiconductor Corp

800

90346

10

3, 4, 5, 8

7, 8, 9, 10

1, 2

Octal Bidirectional Transceiver

CMO3S

20-Pin LCC



TABLE IT. Radiation Schedule

EVENTS3 DATFE

1) Initial Electrical Measurements 02/07/91
2} 5 krads irradiation @ 250 rads/hr 02/11/91
post 5 krads Electrical Measurements 02/13/91
3} 10 krads irradiation @ 250 rads/hr 02/13/91
Post 10 krads Electrical Measurements 02/14/91
4) 15 krads irradiation @ 250 rads/hr 02/14/91
Post 15 krads Electrical Measuremecnts 02/15/91
5y 20 krads irradiation @ 55 rads/hr 02/15/91
Post 20 krads Electrical Measurements 02/19/%1
5) 30 krads irradiation @ 500 rads/hr 02/19/91
post 30 krads Electrical Measurenents 02720791
7) 50 krads irradiation @ 1000 rads/hr 02/20/51
Post 50 krads Electrical Meazmurenents oz/f21/91
8) 75 krads irradiation @ 125¢ rads/hr 02/21/91
Post 75 krads Electrical Measurements p2/22/%1
8} 100 krads irradiation & 368 rads/hr 02/22/91
Post 100 krads Electrical Measurements 02/25/91
10} 48 hrs annealing 02/25/91
Post 48 hr Electrical Measurements 02/27/91
11} 168 hrs annealing Qz/27/91
Post 168 hr Electrical Measurements 03/04/91
12) 200 krads irradiation @ 5000 rads/hr 03/04/91
Post 200 krads Electrical Measurements 03/05/91
13) 300 krads irradiation @ 5000 rads/hr 03/05/91
Post 300 krads Electrical Measurements 03/06/91

Notes:

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

fzeility at GSFC.

- All electrical measurements were performed off-site at 25°C.
- Annealing was performed at 25°C under bias.



TABLE III. Electrical characteristics of 54ACT245
k..
_______________________________________________________________________________ I
TESTS3 PERFDPMED |
__________________________________________________________________________________ |
PARAMETER -~ VCC VIL VIH CONDITIONS FINS LIMITS @ +25C |
Zoo=szoR=E= === == —=== EE=ESmoSESTZ=E=S= _=a EE T F R 1
FUNCT #1 5.50 D.0V 5.5V TREQ = 1MH=z ALL 1/0 YOLC¢Q .83V, VOH>4 .7V |
|.
PAFRAMETER VCC VIL VIH COMDTITIONS FINS LIMITS @ +25C i
EE—-———i- =y === =EE=E== _-—==== e e === g I
VOH1 4.5V 0,80V 2.00V LOAD = ~50UA QUTE 4,80V, (5.50V |
VOH?Z2 5.5V 0.80V 2.00V LOAD = -5U0UA QuTs »8.,40V , (5.50V |
VOH3 4.5¢ 0,80V 2.00V LGCAD = ~24MA ouTs »3.70V , {5.50V 4
VQOH4 5.5V (.80V 2.00V LOAD = -2Z24MA QUTS »4.70V . {5.860V |
VOHSB 5.5V 0.80V 2.00Y¥ LOAD = -LDOMA oUrs 3,887 , (5.BQV |
|
PARAMETER VCC VIL VIH CONDITIONE PINS LIMITS @& +25C I
EENMITIE==ES _————= —===3 =L EE= e ——— I D == == A _—_—_— e I DS == |
VOL1 4.5V 0.80V Z.00V LOAD = +50UA QUTS Y0.00V , <0.10V i
VOL2 5.5V 0.80V 2.00V LOAD = +30UA OUTS >0.00V , <0.10V 1
VOL3 4.5V 0.BOV 2.00V LOAD = +24MA OUTS 0,060V , (8.54V i
VOL4 ¥,5y 0.80V 2.00V LOAD = +24MA QuLs 0,00, {0.50V i
L5 5,87 0.80V 2.00V LORD = +R80MA QuUTs >0.00V , (L.BSV i
I
PARAMETER VCC VIL VIH CONDITTONS PING LIMITS @ +25C i
o= B === —==== —=o==2 oSS E=T TR == i EE TS ES NS T oD S e===2Z !
I1H 5.8y 0.00V 5,506V VIN = 5.5V INS > 0.00A , <+4+1.0U0A i
IIL §.%% 0.00V 5.50V VIN = 0.0V INS > 1.0U0A , < 0.0UA |
I0EH R.5V 0.00V 5.50V VOQUT = 5.5V guTs > ¢.ouAa . £+10.0UA |
IOZL 5.8V 0.00V 5.30V VOUOT = 0.0V QuTS » -10.0U0a , < C.O0A ]
ICCH 5.5V 0.00V 5.50V VIN = 3.0V Ve > 0.00a , <leC.0oUA |
ICCL 5.5V 0.00V 5,50V VWVIN = Z.5V o >0 0UA ,  <1IE0.0UA !
ICCZ 5.5V 0.042V S.80V VIN = .5V VCC yoG.oua {1eid.0Ua i
DLT_TCCH 5,5V 0.00V §.850V VIN = 2.4V yeC > 0.0U0A , ¢ 1.060MA !
DLT_ICCL 5.8V 0.00V 8.850V ViN = D.4U VCC >o0.omAa 4 1,eUMA i
T COMMENTS /EMCERTIONS :
(13 THE FUNCTIONAL TEST WAF FIZFIRMNIC WILE IO 224 CGnml AND I0L-2z5A
foy YTLOL VIO { FOR THE BTDIRECTIONAL ©iNc ) VAT TEZT=D CURING ‘-z
ot L You TEZTS AN o7 MND OO
{3, 0FE  &0T DI INSFUTS RIRE ToT LT OOV OAND VII O ZURINT THET OTLE TZECC
10 M0 AT TARAMITING WEIET O TELLL

i-



TABLE IV: Summary of Elecirical Measurements

after Total Dose Exposures and Annealing for S4ACT245 1/, 2/
Total Dose Exposure (krads) : Anneal Total Dolse {krads)
Initials 10 20 50 100 168 hrs 200 300
spec., Limits

Parameters min max mean sd |mean sd |mean &d mear sd |mean a8d | mean  sd
Fune¢ g 10MHz ‘PABS Cpass’” SpaBE L PABS" LPaBE: F4BJAT|
VORL vl 4.4 4.5 fa.so| o |[dide| © as| 0 LN favges | Lore |G202 | 0449
lvouz vl 5.4 5.5 [s.50| o |[sis0i{ o |siser]| o L §,80¢ 0.91 [i2.76] 1.56
VO3 vl 3.7 2.5 | a.:6] o0 | aiaei} (o0 iefier .ol T4l 1E 1.07 [Fi0e9, 0.32
vOH4 vl 2.9 5.5 | 5.23| .00 |'s.227] o1 [:5:220] .01 i 0.83 [.2:63 | 1.54
'voHs vl 2.85 5.5 | ¢.91| .01 |aien| oL |éimos| .ol 0.80 | .2.23. | 1.52
voL1 v 0 100 0 0 ol o Lo e o [ -1a8 | 187
VDL2 m¥| 0 100 o 0 0 o [0 o 0 L2 o
VoL 3 mv| 0 500 § 193 5 195 5 [v1e4 5 g |[. 378 326
vOL4 mv| o0 560 | 165 l 166 1 167. | 4 g | 245 354
VL5 vl o 1.660| 0.35 | .eL }0.36] .01 }U6.36.] .01 387 02 | c.45 | 9,38
IIH nal 0 1000f 5.5 | 14 L 0.2 | 2.3 BV 12E6 ' - 2E6 | 14%§
I7L nal-1000 0 ~3.2 | 12 [ ¢ g BES © 3.9 | 17.0
1024 ubk| C 10 a3 e | oo 0 T as.9 | 80 | 2%
ICZL aa| -10 D o 01 | D D e o [ivdr| .02 | -.02 | .08
ICCH ua| 0 160 D g v o L7 s.6 [rs2s:] 183 | 283 1E3
1CCL udl o 160 o a b 0 0. o w957 | 1z3 |33 | sE3
ICCT ukt O 160 o o (. - 0 o0 485 | L33 3£3 3ED
SLr_tocn el 0 1.6 po.z4foaljo.23 )9l 922 | 0.1 0,18 .08 |1.d1§1.14 ) 3.3 ] 2.9
DLT_ICCL ma| O 1.6 0 0 0 0 [+fa 0 3 0 o 1,00} 1.2 | 3.4 3.1
qotes:
1/ The mean and standard deviation values wore calculated over the eight parts srraéiated in thls testing. The

sontrol samples remalned constant threughout the test

2/ Table 1V provides radiatior characterist

ing and are not included In this tabhle.

ics of parts a: selected total dose exposures and annealing

treacments. 'The data at other radiatlon exposures and annealing treatments igs available ané c¢an be cbtained upon

Feeuesi.
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Figure 1., Radiation Bias Circuit for 54ACT245
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