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ADVISORY ON THE USE OF THIS DOCUMERNT

The information contained in this document has been developed sslely for the
purpose of providing general guldance to employees of the Goddard Space Flight
Center (GSFC). This document may ke distributed outmide GSTC only as= a
courtesy to other government agencies and contractors. Any diatribution of
thig document, or application or use of the information contained herein, 18
expressly conditioned upon, and is subject to, the following understandings
and limitationsa:

(a)

{b}

{c)

{4}

()

The information wae developed for general guidance only and im
subject te change at any time;

The information was developed under unique GSFC laboratory conditions
which may differ substantially from outgide conditions;

G5FC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditiens;

The informaticn should not be construed as a representation of
product performance by either GSFC or the manufacturer;

Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on S4ACT74 to determine the
total dose tolerance of these parts. A brief summary of the test
resulte 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
gsource. During the radiation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 30, 506, 75 and 100 krads . After 100 krads,
parts were annealed at 25°C for 24 and 168 hours, and then
irradiation was continued tc 200 and 300 krads {cumulative).
Parts were then annealed at high temperature (100°C) for 168
hours. The dose rate was between 0.5 - 5.4 krads/hour, depending
on the total dose level {sec Table II for radiation schedule).
After each radlation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
specification limits listed in Table III. These tests included
two functional tests (1MHz, at VCC voltages of 4.5V and 5.5V)
after each radiation and anncaling step.

All eight parts passed both functional tests on irradiation up tao
300 krads and after high tempcrature {100°C) annealing for 168
hours. Also, all parts passed all parametric tests to 10 krads.
At 20 krads, three parts excceded the maximum speclfication limit
of BOUA for ICCH and two parts exceeded the same limit for TCCL
(maximum ICCH reading was 450uA, maximum ICCL reading was 180ud).
At 30 krads, five parts failed to meet the specification limit
for ICCH/L and one part cxceeded the maximum specification limit
of 1.6ma for DICC. DIcC, ICCH and ICCL continued to degrade on
continued exposures to 50 and 75 krads, at which point all parts
failed to meet specification limits for one or more of the abave
tests. Average ICCH/L readings increased to 8.1mA/6.7mA at 100
krads, and only a slight decrease was observed in these
parameters after annealing the parts for 24 and 168 hours at
25°C,



At 200 and 300 krads, mest parts had ICCH/L values above 1oma,
which is the upper limit that the test equipment could measure.
In addition, VOH failures were observed on some parts. Upon
annealing the parts for 168 hours at 100°C, one part, SN 218, .
recoveread to pass all tests, and average ICCH/L readings
decreased to 2mh. Table IV provides the mean and standard
deviation values far each parameter after each radiation exposure
and annealing treatment. It also provides a summary of the
functional test results after each radiation/anncaling step.

Any further details about this evaluation ¢an be cobtained upon

request. If you have any questions, please call me at 301-731-
g954.

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



TABLE I. Part Information

Generic Fart Number: 54ACT74 '

SMEX Common Buy

Part Number: 5962-87525012A

SMEX Common Buy

Control Number: 2303

Charge Number: C90275

Manufacturer: National Semiconductor Corp.

Quantity Procured: 100

Lot Date Code: 9030A

Quantity Tested: 10

Serial Numbers of 213, 214, 215, 2146,

Radiation Samples: 217, 218, 219, 220

Serial Nunmbers of

Control Samples: 211, 212

Part Function: Dual D-type positive edge triggered
Flip-Flop

Part Technology: CMOS

Package Style: 20-pin LCC

Test Engineer: R. Tosh



TARLE IT. Radiation Schedule

EVENTS

1) Initial Electrical Measurements

2) 10 krads irradiation @ 530 rads/hr
Post 10 krads Electrical Measurements

3) 20 krads irradiation @ 500 rads/hr
Post 20 krads Electrical Measurements

4} 30 krads irradiation @ 1110 rads/hr
Post 20 krads Electrical Mcasurements

5) 50 krads irradiation €@ 1110 rads/hr
Post 50 krads Electrical Measurements

6) 75 krads irradiation € 1250 rads/hr
Post 785 kradsz Electrical Measurements

7) 100 krads irradiation @ 570 rads/hr
Post 100 krads Electrical Measurements

8) 24 hrs annealing at 25°C
Post 24 hr Electrical Measurements

9) 168 hrs annealing at 25°C
Post 168 hr Electrical Measurements

10) 200 krads irradiation # 5260 rads/hr
Past 200 krads Electrical Measurenents

11) 300 krads irradiation @ 5400 rads/hr
Post 300 krads Electrical Measurements

12) 168 hrs annealing at 100°C
Post 168 hr Electrical Measurements

Notes:

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

facility at GSFC.

~ All electrical measurements were performed coff-site at 25°C.

- All annealing performed under bias.

DATE

07/25/91,

11/08/91
11/09/91

11/11/91
11/12/91

11/13/91
11/14/91

11714791
11/15/91

11/15/91
11716791

11/16/91
11/18/91

11/18/91
11/19/91

11/18/91
11/25/91

11/25/91
11/26/91

11/26/91
11/27/91

11/27/91
12/05/91



Table TIIT.

Electrical Characteristics of R4ACT74

1,2,3

Tests Performed

Limits -55°C to 125°C

Parameter Voo VIL VIH Conditians Pins

Funct #1 4.5V 0.0V 4.5V Freq = 1lMHz All I/0 VOL<2.25V , VOH>2.25V

Funct #2 5.5V 0.0V 5.5V Freq = 1MHz All I/0 VOL«<2.75V , VOH>2.76V

VOH1 4.5V 0.8V 2.0V Load = -50uA Cuts =4, 4V , <4.5V

VOH2 4.5V 0.8V 2.0V Load = -24ma outs =>3,.7V ; <4.5V

VOH3 5.5V 0.8V 2.0V Load = -50ma outs >3.85V , <5.5V

VCoL1 4.5V 0.8V 2.0V ILoad = +4+50uA Outs =>0.,0V g 20,1V

VOoL2 4.5V 0,8V 2.0V Load = +24mA outs »>0.0V , =0.5V

VOL3 5.5V 0.8V 2.0V Load — +50mA outs >0.0V , <l1,65V

ITH 5.5V 0.0V 5,5V VIN = 5.5V INS >0.0ua , <+1.0ud

ITI. 5.5V 0.0V 5.5V VIN = 0.0V TNS >=1.0uA , <« C.0uA

DICS 5.5V 0.0V 3.4V VIN = 3.4V oo >0Aa , < l.6mA

ICCH 5.5V 0.0V 5.5V VIN = 5.5V VCC >04 s < 8B0ouaA

ICCL 5.8V 0.0V 5.8V VIN = 0.0V YCC >0A s < S30uA
Timing Tests Performed

Parameter Voo VIL VIH Conditions Limits at 25°C

TPLH CP=>Q,Q
TPEL CP=»Q,0

4.5V 0.0V 4.5V Freg=1MHz, RL=500 Ohms
4.5V 0.0V 4.5V TFreg=1MHz, RL=500 Ohms

>1ns
>1ns

; <1llns
; <lins

Comments/Exceptions

1} Functional tests performed with output loading of IOH=~2.0mA,TOT~=2.0mA.

2) VIL & VIH were tested during VOL & VOH tests as GO/NOGO.

3) AC tesis were performed with VMEASURE

VCC/2 per specs.




TABLE IV: Summary of Electrical Measurements

after Total Dose Exposures and Annealing for 5S4 ACT74 L/, 2/
Total Dose Exposure (krads)
Pre-Rad 19 20 30 50 75 100
Spec. Limits
Parameters min max mean ad sd maan sd mesan ed megan ad mean ad mean 84
Funcl @VCC=4. 5V : :
Func2 &vCC=5,5v
VOHL v Q 0
VOH2 v .01 .Q2 .01 .01
VOH3 v 02 .03 42 .02
VOL1 mv ] 0 0.8
VOL2 mv g 12
YOL3 mny 10 25 5 12
IIH na 0 ]
IIL na 0 0
aIZC ma 0.1 0.4 1 3.5
1CCH mh 0 W57 .0 4.3
ICCL ma 0 .34 .7 3.3
TPLE ns 1.4 1.4 A 1.4
TEHL ns 1.1 1.1 .1 1.1

<Table IV cantlnued con next page>




Table IV. (continued)

Anneal
Anneal @25°C TDE (krads) 100°C
Fre-Rad 24 hrs 168 hrs 200 300 168 hrs
Spec. Limits

Paramaters min max Tr©ean 5d meEAan sd sd mean sd sd
Funcl @VCC=4,5V : : S
Func2 @vCC=5,5Y
VOEI Yl 4. 4] 0 .01 y
VOBZ v . . 02 .01 .02 0L
YOH3 ¥| 3.85 . .04 .03 1.5 02
VOL1 m¥| 0O 1.0 0.9 5.0 C
VOLZ mv| 6 £4Q 10 9.3 ]
VOL 3 v 0 37 20 18 18
IIH na @ 0 0 0 ¢
IIL nk-14¢ 0 0 0 G
DICC mai 0 4.6 4.0 1,7
ICCH ma| 0 £.5 4.8 2.0
ICCL mhk| D 4.5 3.9 1.7
TPLH nsl 1 1.4 1.4 1.4 1.4
T?HL ns| 1 1.2 1,2 1.4 1.4
Motes:

i/ 'The mean and standard deviation valuves were calculated over the eight parts irradiated "in thiz testing.
The comntrol samples remalned constant throughcou:s the testing and are not included ir this tabls,

2/ 7315° indicates that some or all parts were exceeding 1SmA Eor ICC, the upper limit that the test
equiprment could measure.



Figure 1., Radiation Bilas Circuit for S4ACT74
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