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The information contained in thisg document has been developed golely for the
purpese of providing general guidance to employees of the Goddard Space Flight
Center (GSFC)., This document may be distyibuted outside GSFC only aa a
courtesy to other government agencies and contractars. Any distribution of
thia document, or application or use of the information contalned herein, ie
exprassly conditioned upon, and im subject to, the following understandings
and limitationa:

{a} The information was developed for genaral guidanee only angd is
subject to change at any time;

{b) The information was developed under unique GSFC laboratory conditions
which may differ Bubptantially from outglde conditions;

{e) GEFC does not warrant the accuracy of the ilnformation when applied ar
used under other than unique GSFC lakoratory eonditions;

{d) The information should not be construed ag a repragentation of
product performance by either GSFC or the manufacturer;

(e} Heither the United States government nor any persen acting on behalf
of the United States government agsumes any liability resulting from
the application or use of the information.
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A radiation ecvaluation was performed on TSC426 to determine the
total dose tolerance of these parts. A bricf summary of the Lest

results is provided below., For detailed information, refer to
Tables I through IV and Figure I,

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiatlion testing, eight paris were
irradiated under bias (sec Fiqure 1 for bias configuration), and
two parts were used as conkrol samples. The total dose radiation
steps were 95, 10, 15, 20, 30, 40, and 50 krads., After 50 krads,
parts were annealed at 25°C for 24 and 168 hours, The dose rare
was between 0.3 - 0.5 krads/hour, depending on the total dose
level {see Table II for radiation schedule). After each
radiation exposure and annealing treatment, parts were
electrically tested according te the Lest conditions and the
specification limits listed in Table IIT. These tests ineluded
two functional trests at 1IMHz with Vg = 4.5V and vg = 18v,

All (8) parts passed all AC, DC and functional tests to 15 krads.
After 20 krads irradiation, three parts {SNs 24, 28 and 29)
marginally excecded the maximum specification limit of 0.4ma for
ICCO (readings werc .47mA, .49mA and ,54ma, respectively). Some
continued ICCO degradation was observed in these three parts
after cumulative exposures of 30 and 40 krads, while all other
parts passed all tests. After 50 krads, four parts (SNs 24, 26,
Z7 and 29) marginally exceeded the maximum specification limit of
40ns for IDL (failed readings ranged from 40.4ns {o 41 .3ns3).

Upon annealing the parts for 24 hours, all parts, CcHCcept SN 28,
marginally exceedod the maximum specification limit for TD1, and
Shs 24, 28 and 29 continued to exceed the specification limit fer
ICCO. Alse, t{wo parts, SNs 28 and 29, showed an increased
sensitivity to VIH in the functional tests, and in VOLZ and ROUTO
\see note 3 in Table IV). Upon annealing the parts for 168
hours, the same post 24 hour anncaling failures were chserved, in

addition to further degradatlion in SN 28 and 297s sensitivity to
VTH.



Table IV provides the mean and standard deviation values for each
parameier after wach radiation!annealing sLep.  Table V provides
the same information on tests performed at high and low
temperaturcs for initial and final clectrical measurements.

Any further details about this evalualion can be obtained upon

request.  If you have any questions, pleasc call me at 301-731-
8954, :
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Generic Parl Number:
Manufacturer:

Lot Date Code:
Quantily Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Siyle:

Test Engineer:

I-I

Part Informat.ion

TSCA26
Toledyne

9pzZe

10

22, 23, 24, 25,
26, 27, 28, 29
20, 21

MOSFET Driver
CMOS

8-Pin DIP

T. Mondy



TABLE II. Radiation Schedule

EVENTS

1) Tnitial Electriecal Maasurements

2} S5 krads irradialion @ 250 rads/hr
Post: 5 krads Electrical Measurements

3) 10 krads irradiation @ 250 rads/hr
Post 10 krads Electrical Measurements

4) 15 krads irradiation @ 250 rads/hr
Paost 15 krads Electrical Measurements

5) 20 krads irradiation & 250 rads/hr
Post 20 krads Elcctrical Measurements

6} 30 krads irradiation @ 500 rads/hr
Post 30 krads Electrical Measuremeni s

7} 40 krads irradiation € 500 rads/hr
Post 40 krads Electrical Measurements

8) 50 krads irradiation @ 500 rads/hr
Posl. 50 krads Electrical Measuremeni s

8) 24 hrs annealing
Post 24 hr Electriczal Measurements

10) 168 hrs annealing
Post 168 hr Electrical Measurements

Notesg:

- All parts werc radiated under bias at the cobalt-60 gamma ray

facility at GSFC.

- Annealing was performed at 25°C under bias,

DATR

06/28/91

07/10/91
07/11/81

07/11/91
07/12/701

07/12/91
07/15/91

07/15/01
07/16/91

07/16/91
07/17/91

07/17/91
07/18/91

07/18/91
07/158/91

07/19/91
07/20/91

07/16/91
07/26/91



Table IJI. Eloctrical Characteristics of T8cC42¢ 1/,

-55°¢C +259C +125°C
TEST NaME | TEST CDNI)ITIDNS MIN MAX MIN HMAX MIN MAX UNITS |
ITNHI VIN=0Q,1.5 vngC ~10 10 -1 1 -10 10 ukh
V3=-4.5 VDo
[ IINAZ ViNe=(, 18 VDG 10 10 -1 1 ~10 10 wh |
Vs=18 vDC _
TINLL VIN=0,4.5 vDC | -10 10 -1 1 -10 10 uA |
VE=4.5 v
IINT.Z VIN=0,18 viiC -10 11 -1 1 -10 10 Y
VS=18§ VDO
VOH1 VIN=0,8 vDC 4475 - 4.475 = 4475 - VDG
V5=4.5 VDC
VOHZ VIN=CG.B vDC 17.875 - [7.975 - [[7 995 — VDo
V5=18 vDC
VOLL VIN—-2.4 vDC - 25 | - 25 - 25 mvDe
vS=4.5 vpC
VoL VIN=2.4 VDC - 75 - 25 - 25 mvDC |
V5=18 vDC _
ROUIT] VIN=0.8 vDC W 20 g 15 1] 20 OHMS
I0=-10 mn
V3«18 VDC )
" RQUTO VIN=2.4 VDC D 15 a 19 0 15 QHMS
I0O=10 ma
V=18 VD
[ ICCD VIN=0 VDC ) 0.6 0 0.4 0 0.6 A
VE=4 5,18 VDC
- IcCL VIN=3.0 VDC 0 12 0 8 0 12 mA,
V5=4,5,18 VDC _
VIL VS=~4,5,18 VDC 0 0.8 0 0.8 0 0.8 VDG
1/
VIH VE=4.5,18 VDC 7.4 - Z.4 - 2.4 - VDG
1/
D1 VIN=0.4,5.0 WOe 0 60 G 49 ) &0 ns
VS=18 VDC
CLel000 pF .
TDZ VIN=0.4,5,.0 vDC i 120 0 75 0 120 ns |
v5=18 vpo
CL=1000 pF B

1/ VIL and VIH are tasted during functional testing at 1 MHz with

Vi = 4.5 and 18 VDC. A 10kOhu load is placed on the outputs during
funcrional testing.

2/ The initial and final elactricals were performed at -85, 25 and

123%C. at all cther radiation and annealing steps, parts ware measured
at 25°C only,



TABLE IV: Summary of Elect.

. Measurements after

Total Dose Exposures and Annealing for TSC426MIA

1/, 2/

“otal Dose Exposure (krads) Annealling
Initials 10 i5 | 20 30 40 50 24 hrs 1€8 nrs
3pec. Limics 4/ 4/
Paramatars min max mean =d rean ad [mzan sc mean  ad ad
‘Funal, Pass Pags]
Froa? 3/
159E] uh C a a a
ITHLL ah { 0 ] 1
VOHL v 0 C 0 C
WOE2 V 0 | 1] 0 Gl
VoL v .1 0.1 j0.2 1
VoL2 v -1 C.1 0,3 okt
RCUTL Chm .1 0.3 10.6 .3
2SUTO Chm .1 .06 0.3 L
I2C0 ma L08 | 4 .10 ] .27 .25
1001 ma 0.6 291.1 1.2 20
TD1 ng 7 3| 0.8 1.8 .3
b2 ns 2 2 3 pa
Netes:

1/ Tre mearn and standard deviation values were caleulated over the aighz
Tae control semples remalned constant throughout the testing and ar
2/ The walues in Table IV reflact only those measuremer
3¢ Afzter anrsaling the parts for 2¢ heurs,
focr SNs 28 and 29 wasz shserved,
end 18V resdings for VOL? wera re
—o 3.0V, SN Z8, the eone parxt which had failed functioral tast &2
After annealing the parts fer 163 hotrs,

passed VOLZ and ROUTQ.

observed and 5SNs 28 and 29 did not pass VOLZ and ROUTO until vIA

a significant increase in WOLZ anc ROUT
in addition <o 3N 28 failing funsticnal test #2.
zcrded for these parts dua to a degraded VIH sens
r Passed furcticnal test #2, and 3was 22 and 29
the same pest 24 hour arneal fzlluras were
was Increased to 4.0v.

gix percs did net show this degradaticn in VIH sensitivity at 25°C.

4/ The data for VILZ and ROUTH ir
a3t data from SKs 25 and 25,

-6-

it i"."ity '

pazts irradia+ed in this testing.
e not included in this takle.
ts made at 23°C and a VIH testing ievel of 2.4v.
Q0 on one of the testing pins
-.8x0hn readings for ROUTG

Upon increasing VIH

However, the remaining

Table IV for Post 24 znd 168 hour annealing reasurements does ot include the




Table V. Summary of Init,

«d Finzi Electrical Measurements

1/ The mean and standard deviation values ware ca

testing. The control samples remained constant t

this table.

2/ Parts exceeded the testing range limit of 102 ns for

elegctrical measurerentcs.

3/ ALl parts falled VOL? and BOUTC daring -£5°
dowever, when VIH was ircreased to 3.0v,

problem discuszed in note 3 of Tabkle IV,
crents made with VIH = 2, ¢v,

passed thesas parametric taskbs.

All values ir Takle V reflact megsur

at Low and High Temperatures for TSC426 1/, 2/
-55°C 125°C
Initials 50 krads Initials 50 krads
Spec. lLimits

Parameters min max maan sd Tean sd mean sd mean sd
Furcl

Func?

11NH1 wA | -10 10 C Q C ]

IINL] uk| -10 10 0 Q 0 {

VOH1 V| 4.48 - J 0 0 1.8
TOHZ V|17.98 - 0 0 0 0

VoLl mv - ZE 0.1 .2 0.1 .J8
viLz 3/ mv - 25 .1 7E3 Q.. .08
ROUTL Ohm 0 23 0.1 0.3 0.4 0.5
RQUTO 3/ Ckm 0 15 2.1 826 0.1 C..
Icee bt a 0.6 .03 .33 L33 L17
platen ma C 12 1.C 1.8 C.2 .45
o1 ns - 60 0.8 1.7 1.0 2.7
TD2 ns - 1Z¢ 2.0 1.5 4 -

Hotes:

iculated over the eight parts irradiated in this
hroughout the testing arnd are not included 1in

D2 during high tempeazature, peost 50 krad

Cr pOst 50 krad electrical m2asuremerts, due ts <he
ail parts
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Figure 1. Radiation Bias Circuil: for Ts5C42g
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