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A radiation evaluation was performed on 54ACll2 (Dual J-K Flip-
Flop) to determine the total dose tolerance of these parts. A
brief 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, eight parts were
-irradiated under bias (see Fiqure 1 for bias configuration), and
two parts were used as control samples. The total dese radiation
levels were 5, 10, 20, 40 and 60 Krads#*, After 60 krads; parts
were annealed at 25°C for 168 hours. The irradiation was then
continued to 100 krads {cumulative). The dose rate was between
0.07 and 2.0 krads/hour, depending on the total dose level (see
Table IT for radiation schedule). Finally the parts were
annealed for 168 hours at 100°C. After each radiation exposure
and annealing treatment, parts were electrically tested according
to the test conditions and the specification limits** listed in
Takle III. These tests included four functional tests at 1.0 MHz
with vcc = 1.5, 4.5, 5.0 and 5.5 V.

All ten parts passed initial (pre~rad) electrical tests. After
the 5-Krad irradiation, two parts (SN 21 and 24) exceeded the
maximum specification limit of 4.0 uA for ICC, with readings of
4.3 and 16.7 wA, respectively. After the 10=krad irradiation,
twe additional parts (SN 20 and 22) failed ICC, with readings of
19.1 and 4.4 uA, respectively.. At the 10-krad level, SN 21 and

*The term radsg, as used in this document, means rads(silicon).
All radiation levels cited are cumulative.
k*These are manufacturers’ non-irradiated data specification
limits. No post-irradiation limits were provided by the
manufacturer at the time these tests were performed.
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24 had readings for TCC around 200 wA. At the 20-krad level, SN
17 failed TCC with a reading of 6.9 uA. ICC readings continued
to increase in SN 20, 21 and 24, while SN 22 measured within
specification 11m1ts. After the 40=-krad irradiation, all
irradiated parts exceeded the maximum specificaion limit for ICC,
with readings ranging from 14.6 uA to 3.8 mA. In addition, three
parts (SN 20, 21 and 24) failed functional test #1 {(VCC = 1.5 V).
All irradiated parts continued to fail ICC throughout all
subsequent irradiation lewvels and annealing steps with the
exception of SN 138, which recovered to within specification
linits after annealing for 168 hours at 100°C. Failures in
functional test #1 (VCC = 1.5 V) also continued throughout all
subsequent irradiation levels and annealing steps. After the 60-
krad irradiatien, SN 20, 21 and 24 failed the VOH1 and VOL1 tests
with V¢ = 1.5 V. Some reduction was observed in ICC readings
after annealing at 25°C for 168 hours, although all irradiated
parts continued to fail all the same parameters as they failed at
40 krads. After 100 krads cumulative irradiation, all irradiated
parts except SN 18 failed VOH1 and VOL1. No VOH, VOL or
functional failures were cbhserved at . VOC = 3.0, 4.5, 5.0 or 5.8
v.

After a final annealing at 100°C, no rebound effects were
observed.

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. If you have any questionsa, please call me at (301) 731~
8954,
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TABLE I. Part Information

Generic Part Number: 54AC112

Part Number: CD54AC112F3A
FAST/MUE

Control Number: 6002

Charge Number: Cl3076
Manufacturer: Harris cCorp.

Lot Date Code: 9221

Quantity Tested: 10

Serial Numbers of

Radliation Samples: : 17, 18, 1%, 20, 21, 22, 23, 24
Serial Numbers of .

Controcl Samples: . 15, 16

Part Function: Dual J-K Flip-Flop
Part Technology: : CMOS

Package Style: l6=pin DIP

Teat Engineex: T. Scharer



TABLE IT. Radiation Schedule for S54AC112

EVENTS DATE

1) Initial Electrical Measurements 11/13/92
2) 5 KRAD IRRADIATION (0.07 krads/hour) 11 /26 /92
POST-% KRAD ELECTRICAL MEASUREMENT i1/23/92
3) 10 KRAD IRRADIATION (0.25 krads/hour) 11/23/92
POST-10 KRAD ELECTRICAL MEASUREMENT 11/24/92
4) 20 KRAD IRRADIATION (0.50 krads/hour) 11724792
POST-20 KRAD ELECTRICAL MEASUREMENT 11/25/92
5) 40 KRAD IRRADIATION (0.47 KRADS/HOUR) 11/25/492
POST~40 KRAD ELECTRICAL MEASUREMENT 11/27/92
6) 60 KRAD IRRADIATION (0.30 KRADS/HOUR) 11/27 /92
POST~60 KRAD ELECTRICAL MEASUREMENT 11/30/92
7) 168 HOUR ANNEALING @25°C 11/30/92
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 12707 /92
8) 100 KRAD TRRADTATION (2.00 KRADS/HOUR) 12/07/92
POST~100 KRAD ELECTRICAL MEASUREMENT 12/08/92
8) 168 HOUR ANNEALING @100°CH 12/08/92
POET-168 HOUR ANNEAL ELECTRICAL MEASUREMENT

12715792

| ALL ELECTRICAL MEASUREMENTS WERE PERFOEMED AT 25°C.

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long term
time dependent effects (TDE), namely, the "rebound" effect due to
the growth of interface states after the radiation exposure. For
more information on the need to perform this test, refer to MIL-
STD-883D, Methed 10193, Para. 3.10.1.



- ———— il Y o — o kil P My M g M M e LA A e AR B i

Table IIT.

Electrical Characteristics of 54AC112

FUNCTIONAL TESTS

PERFTORMED
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TPLH_CP_{
TPLKE_CP 0

TPHL_CP_0Q

TPHL_CP_Q_

TPLH_S_{
TPLH_R_Q_

TPHL_R_D
TPHL_S 0

1.5V 0.30V
3.0V 0,90V
4.5V 0.00V
3.0V 0,90V
4.5V D.00V
B.EV 1.65V
0.5V 1.85V

1.5V
i.0V
4,5V
Y
. 5V
.oV
. BV

Q.30V
0,950V
0,00V
0.90Qv
0.00V
1.65V
1.65V

m L e )

0.ov
o.ov

5.0V
5.0V 0.0V

5.0V 0.0V
5.0V 0.0V

o, 0V
5.0V

CONDITIONS

1.5V FREQ=]1.000MHz
4.5V FREQ=1.000MH=
5.5V FREQ=1.000MHz
£.0V FREQ=1.000MHz

—=========

LOAD=-500A
LopD=-50UA
LOAD=-50UA
LOAD=- 4MA
LOAD=-24Ma
LOAD=-75MA
LOAD=-50MA

LOAD=+D50UA
LOAD=+50UA
LOAD=+50UA
LOAD=+]12MA

LOAD=+75MA
LOATY=+50MA

5.8V
0.0V

<

H

=
o

VIN

VIH  COMMENTS
5.0V CP_ -» §
5.0V CP_ -> 0
5.0V CP_ -> 0
.oV CE_ -> O_
5.0 S_ - D
5.0 R_ -> 0_

LOAD=+Z4MA

PINS

ALL I1/0
ALL T/0
ALL I/0
ALL 1/0

VOL<O. 75V
VOL<{Z.2E5V
VOL{2.75V
VOL{Z.50V

Y4140V
Y+2.50V ,
Y4, 40V ,
»+2.58V ,
»+3,.94V .,
»+3,85V ,
»+3.85V ,

s+0,00V
240,00V
»+0.00V
»+0.00V |
>+0.00V ,
>40.00V
*+0.00V ,

»=0.1UA ,
>_001UA r

»+0.0UA ,

LTMITE AT —ESC TO +125C

VOH> 0. 75V
VOH> 2. 25V
VOH» 2, 75V
VOH>2. 50V

TS T ErCrSIODoEoTmEEETmEEEESESTEE

{+1.50V
{+3.00V
{44,500
{+3.00V
44,50V
{+5.50V

“{+5.50V

+9.,10V
{+0.10V
+3. 10V
{+) .36V
{+0. 36V
{+1.65V
{+1.68V

¢+0.1UA
<+0.1UA

{+4 . 0UA
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54AC112 1/

Total Dose Exposure (TDE) (krads) Anneal TLE Anneal

Spec. Initial 5 1qd 20 40 &80 168 hrs 190 168 hrs
Lim. /2 . @L5°C krads &LOD°C

Farameters min max 5d mean sd mean ad

FUNC1, 1 MKz, 1.5 V/2 (35 = 2 PA 5 : 5PAF JELE,

FUNC2, 1 MEz, 4.5 V¥ HEds e :

FUNC3, 1 MHz, 5.5 V¥

FUNC4, 1 MHz=, 5.0 V

VOE1l fd4 vl 1.4 ] 1.5

VOH3 V] 4.4 5.5

YOHS ¥l 3.941 4.&

YOHT ¥l3.BA5| 5.&

YOL1 myl 0 100

VOL7 mvy; 0 1657

ITH naf -100 | 1040

IIL nd -100 | 1049

ICC (57 4.0

ITPLH_CQ ng 2.6 [10.3]

TPLH_CQ ns| 2.6 |10.3

TPHL_CQ nd 2.6 |10.3

TPHL CQ ns| 2.6 |10.3

TPLH_S2 ns 3.1 |12.2

TPLH RQ_ ns 3.1 |12.2

TPEL_RQ na 3.1 |12.2

TPEL_SQ_ ns| 3.1 |12.2

1/ The mean and standard deviation wvalues were calculated over the eight parts lrradlated

in this testing. The contrel samples remained constant throuchout the tesgting and are nct
includad in this table,

2/These are manufacturers” non-irradiated datz sheet specification limits. Ho post-
irradiation limits were provided by the manufacturer at the time the tests were performed.

3/ "nPmF" indicates that n parts passed and m parts falled this test at this radiation or
annealing level.

4/ No significant varlatlon wag obsarved in ¥0H2-5 cr VvOL2-7 during irradiation and annealing.
Additional data are available on request.



Figure 1. Radiation Bias Circuit for 54AcC11z
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