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ADVISORY ON THE ysp OF THIS DOCUMENT

The informatian contained in this document has been devaloped sclely for the
purposas of providing genaral guidance o employees of thg Goddard Space Flight
Center (GSFC). Thig document may be distributed cutside Gsro cnly as a
courtesy to othar gavernment agencies and contractora. Any distribution of
this document, oy applircation or use af the information contained herein, jig
expresaly conditioned upon, and is subject te, the fnllowing understandinga

{a) The information was develeped for gereral guidapce cnly and in
supject to change at any time;

(b) The information was developed under uhigque GSFC laboratory conditiong
which may differ Bubstantially from cutgide conditions;

(e} GSFC does not warrant the accuracy of the informatipn when applied or
uged under other than unique gsFo laboratory conditions;

(d) The information should not be construed 88 a representation of
ie) Neither the United States gevernment nor any person acting on behalf

of the United Stateg government assumes any liability resulting from
the application eor uee of the information,
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A radiation evaluation was performed on 54aC1g1 to determine the
total dose tolerance or these parts. A prier Summary of the tesgt
results is provided below. For detaileq information, refer to
Tables I through IV ang Figure 1.

The total dose testing was performed using a cobalt-gg gamma ray
Source., During the radiation Lesting, eight Farts were irradiated
under biag (see Figure 1 for bias configuration), ang two parts
were used as control samples. The total dose radlation Bteps were
5, 10, 15, 20, 30, 50, 75 and 100 krads. After 100 krads, parts
vere annealed at 25°C for 24 and 1es hours, and then irradiatien
was continued to 260 and 300 krads (cumulative}. The dose rate
was between 0.1 -~ 5. Xrads/hour, depending on the total dose
level (see Table IT for radiation Schedule). After each radiation
eXposure and annealing treatment, parts were electrically tested
according to the test conditions and the specification 1imits
listed in Tablie IIT. These tests included twe functional tests
{at 1 MHz) after each radiation and annealing step.

All parts passed all tests up to 30 krads. After 50 krads
eéxposure, five parts (SNs 6, 7, 8, 9 ana 10) exceaded the
specification limits on ICCH and Icer (readings were in the range
of 271 wA to 2.5 ma) . However, the barts passeg alx other tegts.
AL the next radiation steps of 75 and 100 krads, most of the
Parts showed a large number of failures in the pParametric (bC and
AC) tests {typically parts were falling 40 out or a total of 60

up to 100 krads. On annealing the parts fer 24 and 162 hours,
parts showed partiaj recovery in DC and aAC tests. On continued
irradiation to 200 and 300 krads, parts began to fai:
functionally alsc. Table IV provides the mean and standard
deviation values for each parameter after different radiation
exposures and annealing treatments, Tt also provides a summary of
functional test results after each radiationfannealing step.

Any further details about thig evaluation can be obtained upon
request., If you have any gquestions, please call me at 731-g954,



TABLE T.

Generls Part Number:

SMEX Common Buy
Part Mumber:

SMEX 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:

Package Style:

Part Information

54ACl61
5962-8956101EA

1655

National Semiconductor Corp
100

S036A

10

3,

oo
H

fea B L
-

1, 2

Synchronous Presettable Binary
Counter

CMOS

l16-pPin DIP



TABLE II. Radiation Schedule’

EVENTS DATE

1) Initial Electrical Measurements 0L/25/91
2) 5 Krads irradiation @ 256 rads/hr 0r/2z8/91
Post 5 krads Electrical Measurements 01/29/91
3} 10 krads irradiation @ 250 rads/hr 01/29/91
Post 10 krads Electrical Measurements 01/30/91,
4) 15 Xrads irradiation @ 250 rads/hr 0l/30/91
Past 15 krads Electrical Measurements 01/31/91
5) 20 krads irradiation @ 250 rads/hr C1f31/91
Post 20 krads Electrical Measurements 02/01/51
6} 30 krads irradiation @ 147 rads/hr 02/01/91
Post 30 krads Electrical Measurements 02704 /a1
7) 50 krads irradiation @ 1000 rads/hr 02/04/91
Post 50 krads Electrical Measurements 02/05/51
8) 75 krads irradiation f 1250 rads/hr 02/05/91
Post 75 Xrads Electrical Measurements 02/06/91
8) 100 krads irradiation @ 1250 rads/hr D2/06/91
Post 100 krads Electrical Measurements 62/07/91
10) 24 hrs annealing 02/07/91
Post 24 hr Electrical Measurements 02/08/91
11} 168 hrs annealing 0z/08/91
Post 168 hr Electrical Measurements 02/14/91
12) 200 krads irradiation @ 5000 rads/hr 02/14/91
Post 200 Krads Electrical Measurements 02715791
13) 300 krads irradiation @ 1087 rads/hr 02/15/91
Post 300 krads Electrical Measurements 02/19/91

Notes:

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

- All electrical measurements woere performed off=-site at 25°C.

- Annealing was performed at 25°C under bias.



TABLE IIT.
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Elecltrical Characteristics of S4AC161

—.---...__-.-.H.___..___—...‘._‘____.___—_._.__—......._____._.__—---.-____.__—.-.__,_________..__ o —— —

FUNCTTONAL TESTS PERFURMED
ARAMETER VCC VIL VIH CONDITIONS PINS LIMITE AT +25C,~55C,+125C
T == === b——i— == S =S ===E=m=s -_-—="= :::.‘-“.:=========:::::::====
UNCT 1 2.0V 0.0V 2.0V FREQ=1.000MHz ALL I/O VOL{1.50V , VOH>»1.50V
TUNCT 2 2.5V 0.0V 5.5V FREQ=1.000MHz ALL I/0 VOLC2.76V , VOB»2, 75V
{ ICH =-6.0ma
S LOAD USED (= [ VREF= VC(C/Z
{ I0L =+&6.0ma
DC PARAMETRIC TESTS PERFORMED
PARAMETER Voo VIL VIH CONDITIONS PINS LIMITS AT -+25C,~B55C,+125C
TEsSEE=E=w= == ==z =-== - -5 s == ==========:=:::=E========
VOHY 3.0V 0.9V 2.1V LOAD=-50UA OuTs Y¥2.9V  , <(+3.0V
VOHZ 2.5V 1.35V 3,15V LOAD=-50UA 0UTSs 2+4,4V  , <+4 .8V
varee 5.5V 1.85V 2,85V LOAD=-30UA auTs 2+53.4V  , {+5H.5V
v 2.0V 0.8V 2.1v LOAD=-04MA QUTs 204V, L+32.0V
Vi, 4.5V 1.325V 3.13V LOAD=-24M3 QUTS PFILTIV, (+4,5V
VOHG 5.5V 1.85V 2.8%V LOAD=-24MA o013 >+4.7V , (45.5V
VOH? 2.5V 1.685V 3.28V LOAD=-50MA ours 2+2.85V , {(+5.5V
VOL1 2.0V 0.8V 2.1V LOAD=+50UR QUTS »+0.0V , (+0.1V
VOL2Z 4.5V 1.38BV 3.15V LOAD=+5QUA QuTs *+0.0V (40, 1V
VOL3 5.8V 1.65V 3.85V LOAD=+50U4 CuUTs >4+0.0V , {+40.1V
VOL4 3.0V 0.5V 2.1V LOAD=+13MA ouTs »+0.0V  , {+0.EV
VOLS 4,58V 1.35V 2.15V LOAD=+u4MA OUTS 0.0V, (+0.3V
VaLs 5.5V 1.65V 3.25V LOAD=+24MA GUTs 212,00V, {+0.3V
VOL7 5.5V 1.5V 3.85V LOAD=+50M2 CUTsS 0.0V, {+1.B5V
IIL 5.8V 0.0V 5.5V VIN = 0.0V INS 2=1.GUA , {+0.0UA
ITH 5.5V 0.0V 5.5V VIN = 5,57 INE 00008, (21004
ICCTH 5.8V 0.0V 3.5V VIN = 5,5V VCC P40 QUR , (1B0UR
ICCL 5BV 0.0V 5.5V VIN = 0.4V VCC 0,00, (FISGL
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ARAMETER VL VIL  VIH

H_CP 0N 2.0V 0.0V 3.0V
H_CP_TC 3.0V 0.0V 3. 0V
LCP ON ~ 3.0V 0.0V 3.0V
L_CP_TC 3.0V 0.0V 3.0V
H_ET TC 2.0V 0.0V 2.0V
it BT TC 2.0V 0.0V 2.0V
IL_MR_ON 3.0V 0.0V 3.0V
IL_MR_TC 2.0V 0.0V 2.0V
M CP QN 4.5V 0.0V 4.5V
H CP_TC 4.5V 0.0V 4.8V
AL, 0N 4.5V 0.0V 4.8V
iL,, _7TC 4.5V 0.0V 4,5y
LH_ET TC 4.5V 0.0V 4.8V
4L._ET TC 4.5V 0.0V 4.5V
HL_MR_QON 4.5V 0.0V 4,5V
HL. MR TC 4.5V 0.0V 4,5V

LOATY U3SED (=

r

TABLE III. (continueqd)

CONDITIQONS
CP TO ON
cr 7O 1T
CP TQ QN
cr TG TC
CET TQ TC
CET TO TC
MR TO O
MR TC TC
CP TO ON
CP TO TC
CP TO ON
CP TO TC
CET TO TC
CET TO TC
MR TO ON
MR TO TC

{f I0H =-6.0ma
f VREF= VCC/2
{ IOL =+5.0ma
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1M3
LIRS
1M3
1INE
1NS
1NE
1NZ
1INS

1NS
1HS
1NS
1M5
15
iNS
1NS
1NS
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12ZNE
1485
12NS
14NT
LONS
1Ll.5NS
11.5N5
15NS

8§.5N3
10ONB
d.5NS8
10.8NS
&.68N3
8.5NE
E.SMNE
11.5NE
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TABLE IV: Summary of Electrical Measurements |
after Total Dose Exposures and Annealing for 544C161 1/, 2/

Total Dose Exposure (krads) Anneal ‘ Total Dase {krads)
Initials 10 [ 20 50 100 168 hrs 200 3400
Epec. Limies
Parameters min  max mean sd [mean ad mear  sd ! mean =d
Funci @ iIMliz Pass’ “pasz" L3p/57 ]
Funi:3 & IMHz Papp’ Pass 3B/SF
VOl vi 2.9 3.0 | 20| a [|aiee o
@2 V4.4 4.5 1 ¢49 ] o [aiqe] o
VEil3 V] 5.4 5.5 I si8 0 [sigsil B
VOIi4 VI 2.4 3.0 [-z.93| o |2.93] o
YOS VIiDT 4.5 ) e.20| o2 |alz0
voits Y 4.r 5.5 (osoass] Lo1 [7s.24
VO ¥[13.35 5.5 | 4.94;
VYO MY 0 100 | o
VCLEZ m¥i 0 100 | ..o
:E‘J [.3 ) Y 0 104 9
VoL my|] @ 506 ) 136
oLS av| ¢ sg0 {T1ss-
vOL6 mv| 0 500 [ .1927
YOy nvji o 1650 | as7
1TL nA[-10G0 0 0
(LIt na ] 1000 ‘o
'TUCH uAl 0 60 0
|zceL vAl 0 150 0w 382 [HUELY 1pa




TABLE IV. (continued)

Total Dose Exposure {krads) Anneal | Total Dose (krads)
Initlala 10 20 5Q 100 168 hrs 200 300
Spec. Limits

Parameters min  max mean nean sd sd

LIl TP ON ns| i i2 | 6.2v 600 0.7 143

LH CP ¢ na| 1 14 | 928 1 237 |
HL CF QN ns; 1 12 | 7.5 244

HL €P TC ns| 1 14 | w117 . 237

L ET TC na| = 10 fray 450

L KT TC ns| 1 L1.5] '6)8d; . a0

HL MR ON ns) 1 11.5] 957 0. 250 ?
'HL HE& TC ns| 1 15 11.4° 0.6 131

NGres:

1/ The mean and standard deviacien values were calculatad over the elght parts irradiated in this
testing. The control samples remained constant throughout the testing and are not included ir this
calile,

2/ Table I¥ provides radiation characteristics of parts a- selected total dese exposures ang
bubealling treztmenta. The data at other radlation exposures and annealing treatments is avillable
and cen be obtained upon request,
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Figure 1. Radiation Bias Circuit for 54AC161
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