PP - 9t 7

ADVISORY ON THE USE OF THIS DOCUMENT

The informaticn contained in this document hae bean developed solely for the
purpose of providing general guldance to employees of the Goddard Space Flight
Center {(GSFC). This document may be dismtributed cutside GSFC only as a
courtasy to other government agencies and contractears. Any distribution of
this document, or applicaticn or use of the information contained herein, is
expressly conditioned upon, and is subject to, the follewing understandings
and limitations:

{a) The information was developed for general guidance only and is
subiect ta change at any time;

{b) The information was develaped under unigque GSFC laboratory conditions
which may differ subatantially from outaide conditions;

{c) GSFC does not warrant the accuracy of the information when applied or
usad under other than unique GEFC laboratory conditions;

{d} The information should not ba construsd as a representation of
product performance by aither 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 54ACTQ08 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 V and Figure 1.

The total dose testing was performed using a cobalt-60 gampa ray
source. During the radiation testing, four parts were irradlated
under bias (see Figure 1 for bias configuraticon}, and tweo parts
were used as control samples. The total dose radiation steps
were 5, 10, 15, 20, 50, 80 and 100 krads*. After 100 krads,
parts were annealed without blas at +259C for 168 hours. The
dose rate was between 55 - 1,500 rads/hour, depending on the
+rotal dose level (see Table IT for radiation schedule). After
each radiation exposure and annealing treatment, parts were
electrically tested @ +25°9C according to the test conditions and
the specification limits listed in Table III. These tests
included two functional tests (1MHz, at VOO voltages of 4.5V and
5.5V) after each radiation and annealing step.

A1)l four parts passed initial electrical measurements at testing
temperatures of -55°9C, 250¢ and 125°C. All parts passed
functionally throughout the radiatiecn testing to 100 krads and
the subsequent 168 hours of annealing at a testing temperature of
250¢, In addition, all parts passed all parametric tests to 100
krads. No significant degradation was cbserved in any of the
test parameters throughout the testing. Table IV provides the
mean and standard deviation values for each parameter after
different radiation exposures and annealing treatments. Table V
provides this data at high/low temperature pre-irradiation
electrical measurements. TableB' IV & V also previde a summary of
the functional test results after each radiation/annealing step.

Any further details about this evaluation can be obtained upon
request., Tf you have any gquestions, please call me at (301) 731-
8954.

*In this report, the term rads ig used as an abbreviation for
rads (S5i).
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TABLE I. Part Information

Generic Part Number: h4ACTQOS

GPEP Part Number: 54ACTQOS

GPEP Control Number: 4656

Charge Humber: 14343

Manufacturer: Naticnal Semiconducter Corp.
Lot Date Code: 9107A

Quantity Tested: 6

Serial Numbers of

Radiation Sanples: 171, 172, 173, 174
Serial Number of

Contrpl Samples: 169, 170

Part Function: guad 2 Input AND Gate
Part Technology: CMOS

Package Style: 14-Pin DIP

Test Engineer: C. Nguyen
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TABLE II. Radiation Schedule for 54ACTQOS8

EVENTS

1)

2)

3}

4)

5)

6}

7

8)

2)

Tnitial (Pre-Ifradiation} Electrical Measurements
at 25°9C, =559C and 125°C

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

10 krads irradiation @ 250 rads/hour
Post 10 krads Electrical Mcasurements

15 krads irradiation @ 55 rads/hour
Post 15 kKrads Electrical Measurements

20 krads irradiation @ 250 rads/hour
Post 20 krads Electrical Measurements

50 krads irradiation @ 1,500 rads/hour
Poat 50 krads Electrical Measurements®

80 Xrads irradiation @ 440 rads/hour
Post 80 krads Electrical Measurements®

100 krads irradiation @ 1,000 rads/hour
Post 100 krads Electrical Mcasurements

168 hours annealing @ +25°C without bias
Post 168 hourg Electrical Measurements

DATE

10/01/91

10/07/91

10/09/91

10/10/91
10411791

10/11/91
10/15/91

10/15/91
10/16/91

10/16/91
10/18/91

10718791
10723791

10/24/91
10/25/91

10/25/91
11/07/91

* These electrical measurements were not performed according to
the planned schedule because the ATE (5~50) was under repair,

Notes:

*y
- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC.

- 2All electrical measurements

unless ctherwise noted.
- The parts were annealed without bias at 25¢C,

were perforned off-site at 25°C,



Table III.

Electrical Characteristics of 54ACTQOS

FUNCLIONAL TESTS PERFORMED

PARMMETER VCC VIL VIH CONDITIONS

FUNCT 1
FUNCT 2

PARAMETER

VOH1
VOH2
VOH3
VOH4
VOHS

VOL1
VOL2
VoL3
VOL4
VOLS

ITH
I1L

ICCH
1CCL
DEL_ICC

4.0V
5.5V

0.0V
0.0V

vCcCc VIL

4.5V
4,5V
5.5V
5.5V
5.5V

4.5V
4.5V
5.5V
5.5V
5.5V

5.5V
5.5V

5.5V
5.5V
5.5V

0.4V
0.0V
0.4V
0.0V
0.0V

0.4V
c.ov
0.4V
0.0V
0.0V

g.0v
Q.0V

0.0V
a.ov
0.0V

PINS

1.5V FREQ=1.COMHz I/O
b.5V FREQ=1.C0MHz TI/0

USED

ICH

<= VREF

IOL

LTMITS @

250¢C

VOL<2.25V; VCH>2.25V
VOoL<2.75V; VCH>»2.,75V

= -5.0 mA
= 1.5V
= +5.0 mA

DC PARAMETRIC TESTS PERFORMED

VIH

2.4V
4,5V
2.4V
2.5V
5.5V

2.4V
4.5V
2.4%
5.5V
5.5V

CONDITIONS
LOAD=-500A
LOAD==24maA
LOAD==-50ul

LOAD=~24mA
10AD=~50mA

LOAD=+50uA
LOAD=+24mA
LOAD=+50up
LOAD=+24mhb
LOAD=+S0mA

VIN = 5,5V
VIN C.Oov

VIN = 5.5V
VIN = 0.0V
VIN = 3.4V

PINS

ouTs
CcUTs
ouTSs
auTs
ouTs

QuUTs
ouTs
ouUTs
ouTs
onuTs

INS
INS

vCC
vce
vce

o

LIMITS

~4.4V
»3.86V
»5.4V
>4.86V
»>3.,88V

Ty Ty g wg Swy

>0.0V
>0,0V
>0.0V
>0, 0V
>0, 0V

e My mp e hy

> 0.0uA;
=0, 1u4;

>0.0uA ;
>0.00A ;
>0.0ud ;

259C

<4 .5V
<4 .5V
<5 .8V
<5 .8V
<85.5V

<0.1V
<0,36V
<Q.1V
<0.36V
<L.65V

<¢.1lua
<0.0ul

<8.0uA
<B.0uA
<1l.,6mA
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AC PARAMETRIC TESTS PERFORMED

VIHE

PINS

DN TO oN
DN TO ON

LIMITS @ 25°C

>1.5n8; <7.0ns

>1.5n8S;

<7.0ns



Table TIII {Continued).

PARAMETER V{C

FUNCT 1 4.5V
FUNCT 2 5.5V
PARMMETER VCC

VOH2 4.5V
VOH2 4.5V
VOH3 5.5V
VOH4 5.5V
VOHS 5.5V
VOLLl 4.5V
VOL2 4.5V
VOL3 5.5V
VOL4 5.5V
VOLS 5.5V
1IH 5.5V
ITL 5.5V
IceH 5.5V
ICCL 5,5V

DEL ICC 5.5V

VIL

Electrical Characteristics of H4ACTQOS

FIINCTIONAL TESTS PERFORMED

VIH

CONDITIONS

PINS

4.5V FREQ=1.00MH« T/O
5.5V FREQ=1.00MHz I/C

USED

JOH

<= VREF

I0L

LIMITS ®

-550C, 125CC

VOL<2.25V; VOH>2.25V
VOL<2.75V; VOH>2.75V

= -5.0 mi
= 1.5 V
= +5,0 ma

v ———————————— o st T Y —————— ————————— ——— ——— ——— ————————— ——————

DC PARAMETRIC TESTS PERFORMED

VIH

2.4V
4.5V
2.4V
5.5V
5.5V

2.4V
4,5V
2.4V
5.5V
5.5V

CONDITIONS

LOAD==-50ul
LOAD==24ma
LOAD==50uA

LOAD==24mA
LOAD==-50mA
LOAD=+50ul
LOAD=+24mA
LOAD=+50u3
LOAD=+24mA
LOAD=+S0mA
VIN = 5.5V
VIN = 0.0V
VIN = 5.5V
VIN = 0.0V
VIN = 3.4V

PINS

QuTs
cuUTs
ouTs
CUTS
OUTS

ouTs
QUTS
QUTS
QUTs
OuUTS

INS
INS

VCC
VCC
VCo

LIMITS d

>4.4V
=3.7V
=5.4V
~4.7V
~3.8BV

ey wy wn twe

»>0.0V
>0.0V
>0, 0V
>0,0V
>0,0V

™A YA MA "R i ws

> 0.,0uA;
>_lc O'I.'LPL;

»0.0uA ;
=0.0un ;
>0.0uan ;

-550¢, 1259C

<4,5V
<4.5V
<5.5V
<5.5V
<5.5V

<0.1V
<0.5V
<{.1V
<0,5V
<1l.65V

<1,0uk
<0.0uA

<1l&60uA
<160uA
<1.6mi
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PARAMETER VOO
TPHL 4.0V
TPLH 4.5V

AC PARAMETRIC TESTS PERFORMED

VIH PINS LIMITS @ -559C, 12509C
4.5V DN TO QN >1.5nS; <7.5nS

4.5V DN TO QN >1.5nS; <7.5nS
COMMENTS / EXCEPTICNS

VIL & VIH tested during VOL & VOH tests as GO/NO GO.

VIL=0.4v and VTH=2.4V were used to compensate for veltage
forcing probklems on the S-50.
TOLD & TOHD are tested in VCOL5 & VOHS,.
Tests not performed:
TPHL & TPLE limits were given by the manufacturer.

VOLP, VOLV,

—-h=-

VIHD,

VILD



TABLE [V: Summary of Elecirical Measurements After
Total Dose Exposures and Annealing for S4ACTQO08 1/ 2/

Total Dose Exposure (TDE] {(krads) I Anneal
Spac Limits qQ 5 10 15 20 50 80 100 i 168 hours
® 25°C (Pre~Rad)
Parameters min max jmean s34 mean sd mean sd mean s5d |mean 5¢ |mean s5E
FONCL @ 1 MEZ g it T g L Sp
FUNC2 @ 1 MHZ o T aip B
Hl 4.5V VY [ il ok I 5 : o
voH2 4-5v Vv | 3.88 LR G A
VOH3_5.5v V| 5.4 e : '
VOH4 5.5V V| 4.85
VOHS 5.5¥ V| 3.85
VoLl 4.5v ¥ 0
VoL2_4.5%Y ¥V 0
VoL3d_5.5¥ V 0
VOLd_5.5v ¥ 0
VOLS_5.5¥ ¥ 0
IIH nA 0
IIL na | -120
ICCH uA a
ICCL T
DELTR ICC mA
TPHL ns| 1.5
TPLH ns| 1.5
Notes:

1/ The mean and standard deviation values were calculated over the four parts irradiated in this testing.
The control samples remained constant throughout the testing and are not included in this table.

2/ Prior to irradiation the two contrcl samples and four radlation samples were elechkrically tested
akt 2597, -559C and 125°C. Thia test data, as well as data collected at 25°C after all of the
radiation steps., 18 available upon request.
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Tablc V. Summary of Low and High Temperature
Pre-Rad Electrical Mcasurcments for 54ACTQO8

Low Temp. High Temp.

spec. -55°C 125°C
Limits

Parameters min max mean . ad mesn 5d

Funcl @vCC=4 5V L —

Func2 @VCCa5,5V

VOK1 vl 4.4

VOH2 N

VOH3 v

VOH4 vl 4.

VORS v| 3.85

VOLL ny 0

VOL2 avl o

VOL3 vl 0

YOL4 B

VOLS N

IIH nal o

I1L niA{-100¢

ICCH ual o

ICCL unl o

DEL_ICC wal o

TPHL ns| 1.5

TPLH ns| 1.5

NHote: rr

1/ The mean and standard deviation walues were calculated ovar
the four parts irradiated in this testing. The control samples
remained constant throughout the testing and are notk included in
this table.
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Figure 1. . Radiation Bias Circuit for 54ACTQU8DMQR

Yee.

28
G B NN = A

4+—ﬁg
Neo NNRI 4, —

el 5]
2 Y = 0, — A
2 NNy B2 l_m _
&L W

SN S
W0,

D~

Th= 25% =T |0O°

ML Rz 2.2Ka x 10% g AN

Nee = 5V iosy -



