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purpose of providing genecal guidance to employees of the Goddard Spaca Flight
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thia dpocument, or application or use of the informatien contained Merein, is
expressly conditioned upon, and is sukject to, tha following understandings
and limitations:

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

{b) The information was developed under unigue GSFC laboratery conditionse
which may differ cubgtantially from cuiside conditicns;

{c) GETC does mot warrant the accuracy of the information when applied or
voed under other than unigue GSFC labpratery cenditions;

(d) The informatien should not ke sonstrugd as a representation of
product performanco by either GSFC or the manufacturer;

{e) }oithexr the Unitad States govarnment nOr any persen acting on behalf
of the United States gevernment assumes any liability resulting from
the application or use cf the infermation.
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2 radiation evaluation was performcd on SAACT3I73LMQB to determine
the total dose tolerance of these parts. & brief summary of the
test results is provided bhelow. For detailed information, refer
to Tables I through IV 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 (see Figure 1 for kias configuration), and
two parts were used as control samples. The total dose radiation
steps were 5, 10, 20, 30, 50, 75 and 100 krads*. After 100
krads, parts were annealed under bias at +259C for 168 hours.
After this annealing, the parts were irradinted to 200 and 200
krads (cumulative). Finally, the parts were annealed under hias
for 240 hours at 100°9C. The dose rate was between 250 and 5,200
rads/hour, depending on the total dose level (see Table II for
radiation schedule). After each radiation exposure and annealing
treatment, the parts were electrically tested at +25°C according
to the test conditions and the specification limits listed in
Table IIf. These tests included two functional tests at 1 MHz
after each radiation and annealing step.

a1l parts passed both functicnal tests on irradiation up to 300
krads and on subseguent high temperature annealing for 240 hours.
Also, no significant degradation was observed in any of the
electrical parameters throughout this evaluation. Table IV
provides the mean and standard deviation values for each
parameter after each radiation exposure and annealing treatment.
It also provides a summary of the functional test results after
each radiation/fannealing step. -

any further details about this evaluatlon can be obtained upon
request. If you have any questions, please call me at (301) 731-
B9b4.

*In this report, the term rads is used as an abbreviation fer
rads (Si).



TARLE I. Part Information

Generic Part Number: S4ACT3I73ILMQB

SMEX Common Buy

Part Number: 5062-87556012A

SMEX Conmeon Buy

Control Number: 1423

Charge Number: C5%02952

Manufacturer: National Semicenducteor Corp.
Lot Date Code: 9010D

Quantity Tested: g

Serial Numbers of a2, 33, 34, 35,
Radiatioen Samples: 36, 37, 38, 39

Serial Number of

Control Samples: e, 31

Part Functien: Ootal Transparent Latch

with Tri-State oOutputs

Part Technology: cMOoSs
Package Style: 20-Pin LCC
Test Engineer: C. Nguyen



TABLE IL. Radialtion Schedule for FAACT373LMOB

EVENTS

1) Initial {Pre=Irradiation) Elecctrical Measurements

2)

3)

4)

5}

6)

7)

8)

#)

10)

11)

12)

13)

5 krads irradiation @ 250 rads/hour
Post 5 krads Electrical Measurements

Note: Post & krads EM delayed by 5-30 problems

10 krads irradiation @ 240 rads/hour
Post 10 krads Electrical Measuraments

20 krads irradiation @ 490 rads/hour
post 20 krads Electrical Measurements

30 krads irradiation @ 500 rads/hour
Post 30 krads Electrical Measurements

50 krads irradiation € 1,000 rads/hour
Post 50 krads Electrical Measurements

75 krads irradiation @ 370 rads/hour
past 75 krads Electrical Measurements

100 krads irradiation @ 1,250 rads/hour
Post 100 krads Electrical Measuremenits

54 hours annealing @ +259C under bias
Post 24 hours Electrical Measurements

168 hours annealing @ +25°9C under bias
pPost 168 hours Electrical Measurements

200 krads irradiation @ 2,220 rads/hour
Poat 200 krads Electrical Measurements

700 krads irradiation @ 5,130 rads/hour
Poat 300 krads Electrical Measurements

240 hours annealing @ +1009C under bias
Post 240 hours Electrical Mecasurements

Annealing time increased due to 5-50 problems

Nates:

DATE

09/13/91
12/06/91
12/09/91
12/09/91
12/10/91

12710791
12/11/91

12/11/91
12/12/91

12712791
12/13/91

12/13/91
12/16/91

12/16/91
12/17/91

12/17/91
12/18/91

12/17/91
12/24/91

12/24/91
12/25/91

12/26/91
12/27/91

12/27/91
01/06/92

- All parts were radiated under bkias at the cobalt=-60 gamma ray
facility at GSFC.
21l electrical measurements were performed off-site at 25°C,
unless otherwise noted.

- The parts were annealed under bias at 25°C.
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Table III. Electrical Characteristics of 54ACIL373LMQB

FUNCT1ONAL TESTS PERFORMED

PARAMETER VCC VIL VIH CONDITIONS PINS LIMITS OVER TEMP.

FUNCl 1 4.5V 0.0V 4.5V FREQ=1.00MHz 1/0O VoL<2.268V; VOH>2.25V
FUNCT 2 5.5V 0,0V 5.5V FREQ=1.00MHz I/C VOL<2.76V; VOH=»2.75V
IOH = -5.0 mA
LoAD USED <= VREF = 1.5 V
10L = +5.0 mh

..__.____..._-_--..____..__-___-.-___..--..-_.—-—____u__————__--n———————_—._u——.——-.-

DC PARAMETRIC TESTS PERFORMED

PARAMETER VOO Vil VIH CONDITIONS PINS LIMITS @ 25°C
VOH1 4.5V 0.8V 2.0V LOAD=-50ui QUTS > 4.4V ; <4.5V
VOH2 4.5V 0.8V 2.0V LOAD=-24mh QUITSs > 3.7V ; <4.5V
VOH3 5.8V 0.8V 2,0V LOAD=-50ul ouUTs > 5.4V ; <5.5V
VOH4 5.5V 0.8V 2.0V LOAD=-24mA ouUTsS > 4.7V <5.5V
VOH5 5.5V 0.8V 2.0V LOAD=-50mA QUTS >3.85V ; <5.5V
VOL1 4.5V 0.8V 2.0V TLOAD=+50ui oUTs 0.0V ; < 0.1V
VL2 4.5V 0.8V 2.0V LOAD=+24mA QUTs 0.0V ; < 0.5V
VOL3 5.6V 0.3V 2.0V LOAD=+500A QUTS >0.0V ; < 0.1V
VOL4 5.6V 0.8V 2.0V LOAD=+24na QuUTs >0.0V ; < 0.5V
VOLS 5.5V 0.8V 2.0V LOAD=+O0UmA ouUTs 0.0V ; <1.65V
IIH 5.5V 0.0V 5.5V VIN = 5.5V INS > 0.0ul; <1.0uA
IIL 5.5¥ 0.0V 5.5V VIN = 0.0V INS »>-~1,0ud; <0.0ul
I10ZH 5.7 0.0V 5.5V VIN = 5.5V INS > 0.0ulA; < 10uA
I0ZL 5.8 0.0V 5,5V VIN = 5.5V ING > —10uh; <0.0ui
ICCH 5.5¥ 0.0V 5.5V VIN = 5.5V vee >0.0ul ; <1i60uA
ICCL 5,5V 0.0V 5.5V VIN = 0.0V Voo >0.0ud ; <160ua
ICCZ .5V 0.0V 5.5V VIN = 0.0V Voo >0.0ul ; <1G0UA
DEL ICC 5.5V 0.0V 5.5V VIN = 3.4V vCC >0.0ub ; <1.6mki
AC PARAMETRIC TESTS PERFORMED
PARAMETER VCC VIiL VIH PINS LIMITS @ 259C
TPHL1 DQ 4.5V 0.0v 3.0V DM TO QN »1.0nS; <10.5ns
TPLH1 D¢ 4.5V 0.0V 3.0V DN TGO QN >1.0n5; <10.8nS8
TPHLZ LQ 4.5V 0.0V 3.0V LE TO QN »1.0n5; <10.0ns
TPLH2 _LQ 4.5V 0.0V 3.0V LE TO ON »>1.0nS; <10.5n8
TPHZ_COQ 4.5V 0.0V 3.0V GE TO QN »>1.0n%; <11.0n3
TPLZ 00 4.5V 0.0V 3.0V OE TO OH »>1.0n5; < 9.0nS
TPZH 00 4.8V 0.0V 3.0V OE TO ON >1.0n8; < 2.5n3
TPZL_OQ 4.5V 0,0V 3.0V OE TO QN >1.0n5; < 2.0n5



TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54ACT373LMQB 1/ 2/ 3/

Totzl Dose Expcaure (TDE} {krads) anneal {TDE) {(krads) Anneal
Spes Lixits 0 5 10 20 50 100 |18 hour 200 a0qQ 240 hour
@ 3259C [Pre-Rad)

parameters min max |mean s8d |mean sd |mea sd ‘mean £4 |mean sd |mean &4 |mean :d [mean =d |mean 34 |mean s5G
Eiég; @ 1 MHZ pi ' : i
FONCZ 1 MHz
voHEl 4.5V ¥ 1.4 4.5 ] f
woHZ 4.5V ¥ 1.7 4.5 0.01 0.03
voE3_S5.5Y W 5.4 5.5 Q 4
voHd_5.5¥ ¥ L. 7 5.5 0.0l a.01
voHS 5.5¥v V| 3.Bf 5.5 0.02 0.04
VoLl 2.5V ¥ ] 0.10 o 0|
voL2 4.B%¥ ¥ 1] 0.5 1] 0.01 0
voLd_5.5Y ¥ ) 0.10 0 2
YoL4_5.5V ¥ 4 9.5 0 L0l o
vyolLs 5.5V ¥ U 1.65 §0.0% 5.01 0.01
TTH un 4 1.0 1 o 0.01 0
IIL ux | -1.0 o 0 ] 0
TGEH uA 0 10 o 1.87 0.04
IC%L ul -0 ] a a
I0CH uh 0 160 ¢ B.64 i]0.26
IC0CL un; @ 160 i 4.55 50,26
I1CCT A o 160 0 L33 0.16
DEL/CA 1CC ma 0 1.6 0.05 D.14 a.16
TPHL1_DO nS 1.0 19.5 2.88 0.73 2.70
TPLHL DX 1S 1.0 10.5 D.64 1.08 1.47
TPEL2 LG RS 1.0 10.0 0.90 0.75 0.7L
TPLHZ LG nSs 1.0 10.5 0.66 1.48 1.35
TEHEZ 00 nS L.0 11.0 0.11 0.42 0.13
TPLEZ_Of B3 1.0 9.0 0.24 I | 6.15
TEZH_OC hd 1.0 3.5 0,28 [ .29 0.30
TFIL_QQ 108 1.0 $.0 40,27 9.15 {o.14

1/ These statistics dc not include the control samples which
2/ Tha statistics for the post 2

3/ The statistical data for TFHZ_0Q
S/N 34, 36, 28, and 3% due to Eluctuaticnz

0 krads, 75 krads, and 24 hour annealing steps are avaliable upo

at the

in Auromated Test Equipment {(ATE].
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romained cornstant throughout testirg.

n recuest.

post 200 kradé and post 240 annealing steps were célculated withouz
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Fiqure 1. Radiation Bias circuit for 54ACT373LMQORE
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