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ADVISCORY ON THE USE OF THIS DOCUMENT

—

The information contained in this decument has been davelgped polely for the

- purpese of previding general guidance to employees of the Goddard Space Flight
Center [GSFC). This document may be distributed outside GSFC only as a
courteay to other government agencies and coentractors. Any distribution of
this document, or application or use of the information contained herein, ig
expressly conditicned upen, and is subdect to, the fellowing understandings
and limitaticns:

(a) The information was develeped for general guidance enly and is
subject to change at any time;

{b) The infermation was develbped under upigue GSFC laboratery conditions
which may differ substantially from cutside conditions;

{c) GSFC does not warrant the acguracy of the information when applied or
used under ether than unigue GSFC laboratory conditions;

(d} The infermation should not be construesd zaz a rapresentation of
product performance by either ¢&FC or the menufacturer;

{e) Neither the United States government nor ATy TEerson acting on behalf
of tha United States government assumes any liability resulting from
the application or use of the infeormaticn.
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Radiation Report on CDS4HC74F3 E. Werner/406
GGS/WIND/WAVES Control No. 5732 M. Kailser/695

G. Robinson/303

A radiation evaluation was performed on the CDS54HC74F3 to determine
the total dose tolerance of these parts. A brierf summary of the test

results is provided below. 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, four parts were irradiatead
under bias (sec Figure 1 for bias canfiguration), and one part was
used as a control sample. The total dose radiation steps were 5, 8.5,
15, and 20 krads. After 20 krads, the parts were annealed at +25°C
for 168 hours and at 1009C for 168. The dose rate was between 50 and
150 rads/hour, depending on the total dose level (see Table IT for
radiation schedule). Aafter each radiation exposure and annealing
treatment, the parts were electrically tested at +250C according to
the test conditions and the specification limits listed in Table III.
These tests included three functional tests at 1 MHz after each
radiation and annealing step.

All parts passed all three functional tests on irradiation to 25 krads
and on the smubsequent annealing treatment under bias for 168 hours at
25°C followed by 168 hours at 1009C. However, after % krads of
eéxposure, all four irradiated parts exceeded the specification limit
of 4 uA maximum for ICCH and ICCL. The readings were as high as 20 ua
for each of these parameters. The ICCH and ICCL rarameters continued
to degrade throughout the testing to 20 krads. After 20 krads of
exposure these parameters had readings up to 2 ma. Also, after 20
Krads of exposure all of the parts were unable to switch their outputs
to the appropriate state during the VOH1 and VOL1 tests. The test
conditions for these two tests were Veec = 2.0 V with a load of 20 ua.
Hewever, all of the parts passged the VOH and VOL testsz at Voo = 4.8 V
and 6.0 V throughout testing to 20 krads and on the subseguent
annealing.

The parts showed slight recovery on annealing at 259C for 168 hours
and at 1009C for 168 hours; however, all of the parts were still well
in excess of the specified limits for ICCH and ICCL. Also the
switching problem at Veoe = 2.0 V continued throughout the annealing
steps.



Table IV provides the mean and standard deviation valucs for each
parameter after cach radiation exposure and annealing treatment. It
also provides a summary of the functional test results after each
radiation/annealing step. Any further detaijls about this evaluation

can be obtained upon reguest. If You have any questions, please call
me at (301)731-8954,

In this report, the term "rads" is used as an abbreviation for rads
{s8i}.



Generic Part Number:
GGS/WIND/WAVES

Fart Humber:

Control Number:
Charge Number:
Manufacturer:

Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Number of
Control Sample:

Part Functicon:
Part Technology:

Package Style;

TABLE I. Part Information

54HC74

CD54HC74F3

5732
Cc23417
RCA
8619

4

502, 503, 504, 505

501

DUAL D-TYPE POSITIVE EDGE TRIGGERED FLIP FLOP
CMOS

14-pin DIP



TABLE II, Radiation Schedule lor CDB4HC74F3

EVENTS

1) Initial (Pre-Trradiation) Electrical Measurements

2) 5 KRAD 1RRADIATION (0.10 krads/hour)
POST 5 KRAD ELECTRICAL MEASUREMENT

3) 2.6 KRAD IRRADIATION * (0.05 krads/hour)
POST 8.6 KRAD ELECTRICAL MEASUREMENT

3) 15 KRAD IRRADIATION (0.15 krads/hour)
POST 15 KRAD ELECTRICAL MEASUREMENT

4) 20 KRAD TRRADIATION (0.12 krads/hour)
POST 20 KRAD ELECTRICAL MFASUREMENT

5) 168 HOURS ANNEALING AT 259¢
POST 168 HOURS ELECTRICAL MEASUREMENT

6) 168 HOURS ANNEALING Al 100°C
POST 168 HOURS ELECTRICAL MEASUREMENT

Ancmolous Event:

Due to a power failure in the radiatien lak, the
8.6 krads of exposure instead of the 10 krads as

Notes:

- All parts were radiated under bias at the cobalt-60
facility at GSFC.

~ All electrical mcasurements were performed off-site

- All annealing steps were performed under bias,

DATE

0l/07/92

01/07/92
01/05/92

01/09/92
01713792

01/13/92
01/15/92

01715792
01/17/92

01/17/92
01/24/92

01/29/92
02/05/92

parts received
planned.

gamma ray

at +2500,



Table ITTY. ZILlectrical Characteristjcs of CDS4HC74F3
FUNCTIONAL TESTS PERFORMED
PARAMETER VCC VIL VIH CONDITIONS PINS LIMITS OVLR TEMP.
FUNCT 1 2,0V 0.0V 2.0V FREQ=1.0 MHz I/0 VOL<1.00V; VOH>1.0Q0V

FUNCT 2 4.5V 0.0V 4.5V FREQ=1,0 MHz I/0 VOL<2,25V; VOH>2.25V
FUNCT 3 6.0V 0.0V 6,0V FREO=1.0 MHz I/0 VOL<3.00V; VOH>3.00V

DC PARAMETRIC TESTS PERFORMLD
PARAMETER VCC VIL VIH CONDITIONS PINS LIMITS @ 259

VOH1 2.0V 0,50V 1.50V LOAD= -20uA CcuTs

> 1.90V ; <2.0V
VOH2 4.5V 1.35V  3.15V LOAD= -20uA OUTS > 4.40V  ; <4.5V
VOH3 6.0V 1.80V 4.20¥V LOAD= -20uA OUTS > 5.90V ; <6.0V
VOH4 4.5V 1.35¥ 3,15V LOAD= —-4mA OUTE - 3.98V ; <4,5v
VOHE .0V 1.80V 4,20V LOAD=-5.2mA OQUTS = .48V  ; <5.0V
VoL 2.0V 0.50V  1.50V LOAD= +20uh OUTS > 0.0V ; <0.10V
VOL2 4.5V 1.35V 3.15V LOAD= +20uh oOUTS = 0.0V ; <0.10V
VOL3 6.0V 1.80V 4.20V LCAD= +20uk OUTS > 0.0V 7 o<0.10V
VOLA4 4.5V 1,35V 3.15V LOAD= +4mA OUTS > 0.0V ; <0,26V
VOLS 6.0V 1.80V 4.20V LOAD=+5.2mA OUTS > 0.0V ; <0.26V
IIH 6.0V 0,0V 6.0V VIN = 6.0V INS »=0.1uA ; <0,1ul
IIL 6.0V G.0OV 6.0V VIN = 0.0V INS ==0.1uA ; <0.1uA
ICCH 6.0V 0.0V 6.0V  VIN = 6,0V  VCO > 0.0ul ; <4,0ua
I1cCL 6.0V 0.0V 6.0V VIN = 9,0V VOO > 0.0uld ; <4.0ua

AC PARAMETRIC TESTS PERFGRMED

PARAMETER VCC  VIL,  VIH CONDITIONS LIMITS @ 259C
TPLH1 CP>Q,0Q 4,5V 0.0V 4.5V FREQ=1MHz »1.0nS ; <35.0nS
TPHL1 CP>Q,Q 4,5V 0.0V 4.5V FREQ=1MHzZ »1.0n8 ; <35.0nS
TPLH1 CD_>Q = 4.5V 0.0V 4.5V FREQ—=1MHzZ »1.0n8 ; <40.0nsS
TPHL1 CD_>Q 4.5V 0.0V 4.5V FREQ=1MHzZ >1.0n8 ; <40.0ns
TPLH1 SD >0 4.5V 0.0V 4,5V FREQ—=1MHZ »L.0nS8 ;7 <40.0ns
TPHL1 sn:bq_ 4.5V 0.0V 4.5V FREQ=1MHz »1.0n8 ; <40.0nS



TABLE IV: Summary of Electrical Measurcments After
Total Dose Exposures and Annealing for CD54HC74F3 1/ 2/

Total Dgse ExXpnoure (TDE} (krads) Anneal
D 5 10 15 20 168 hrs ( 168 hras

Spec Limita | (Pre-rad) B25°C @lofec
Parametars min mux Jmean 84 jmean sd cd mean mean sd mean ad
FUNC] @ 1 MHz Eass ragsa a: - 5!
FUNCZ @ 1 Mz ‘Pams :
FUNC3 @ 1 MHz _
YOUL_ 2.0V vii1.90| 2.00 o 0 0 Araa
VOH2_4.5V V| 2.40 | 4.50 0 0 o 0
VOHI_§.0v ¥ 5.90] .60 o 0 ) 0
VORd_4.5Y v[3.30] 4.50 0.01 ) ) 0
VOH5_6.0V V| 5.40| 6.00 0 0 o 0
VOLL_2.0¥  mv] 0 | 160 0 0 0 asnn
VoL2 4.5V my] © 100 o ) 0 o
VOL3 6.0V mW ¢ 100 ) o 0 9
voLd 4.5V mv @ 260 ) v 0 0
VOLS 6.0V v o 26D o o 0 0
ITH un -0.1| 0.3 0 0 0 )
TIL up/ 0.1 0.1 0 0 0 o |
IccH uh 0 4.0 0 186 .25 333. 6}
ICCL ual 0 3.0 ¢ i BJa6 . 50j! 300.
TPLH CP>Q2  ns 1.0 | 35.0 2.28 | 2.93 413,50 b
TPHL CP>@ ns| 1.0 | 25.0 | 3. 25 i {3.35 42,30 |

MNatces:

i/ The mean and standard deviation values were caleulated over the four parts
irradiated in this teeting. f“he control samplea remained constant chroughout
the testing and are not included in this table.

2/ Rfter 20 krads of exposure and the anneallng astepa, all four samplea were
unable to switch their outputs to the appropriate state for VOH1 and VOLL, The
Etatistics for these two parameters at Lhese stops are default readinga which
indicate the lpability tg switeh 3tates properly.
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Figurc 1.

Radiation Bias Circuit for CNS4HCTAT2
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