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A radiation ¢valuation was performed on TC4420 (MOSFET Buffer) to determine the total dose tolerance of these
parts. A brief summary of the lest results is provided helow. For detailed information, refar te Tables [ throuph IV
and Figure |.

The total dose testing was perflurmed using a cobal-60 pamma rav source. During the radiation tesling, [our parts
were irradiated under bias {se¢ Figure 1 for bias configuration), and one part was used as a control sample. The
total dose radiation levels were 2.5, 5, 7.5, 10, 13, 20 and 30 krads*. The dose rate was between 0.04 and 0.59
krads/hour, depending on the tolal dose level (see Table II for radiation schedule). After the 30 krad uradistion,
the parts were annealed at 25°C for 168 hours, afier which the parts were annealed at 100°C for 168 hours. Afer
each radiation exposure and anmealing treatmenr, parts were cloctrically tested according to the iesl conditions and
the specification limits** listed in Tabla TIT,

All parts passed iuiliul electrical measurements. All irradiated parts passed all electrical fests np ta and including
the 7.5 krad irradiation level. At the 10 krad irradiation level, 5/N ¢, 8 and 9 exceeded [he maximmm specification
Lot of L5 mA for Iec 3V_18V, with readings of 1.73 mA, 1.88 mA and 1.61 A, respectively, and S/N §
exceeded the maximmum Specification limit of 1.5 mA. for Iec_3V_4.5V, with a reading of 1.56 mA. §/N 10 passcd
all electrical tests at Lhis radiation level.

At the 15 krad level, /N 6, 8, 9 and 10 cxceeded the maximmm specification limits for hoth Iee 3V 4.5V and
lec 3V_18V, with readings in the range of 2,04 to 3.20 mA.,

Alibe 20 krad level, /N 6, 8, 9 and 10 continued to exceed he maximnm specification limit for Icc 3V 4.5V and
Tec_3V_18V, with rcadings in the range of 2.77 to 4.65 mA. In addition, S/N 8 marginally exceeded the
maximum specification. limit of 2.8 11 for ROUT_1, wilh a reading of 2.81 Q.

At the 30 krad level, S/N 6, 8, 9 and 10 continued to exceed the maximum specification limit for Iec_3V_4.5V aud
Tec_ 3V 18V, with readings in the range of 3.91 io 7.39 mA. The same parts also exceeded the maximum
specification limit of 2.8 0 for ROUT_1, with readings in the range of 2.95 to 3.31 £2. S/N 6 and 8 also 6]l below
the minimum specification limit of 4.475 V for VOH_4.5V, with rcadings of 4 4742 and 4.4723 V, respectively.

«.  After annealing for 168 hours at 25°C, all irradiated parts read within specification limils for VOH 4.5V, No
recovery was observed in other lest parameters.

*The term rads, as used in this doenment, means rads(silicon), All radiation levels cited are crmmulative.
**These arc manulacturer's nen-irradiation data specification limits. No posl-irmudiation Hmits were provided by
the manufacturer at the time these tests were performed. No radiation tolerance/hardnass was puaranteed by the
manutacturer [or this part.
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Afier anneuling (or 168 hours al 100°C, no rehaund effects were observed.
All purts pnssed all other elecirical tesis thronghout all irradiation and anncaling steps.

Table 1V provides & sununary of the resulis for each parameter after differcnt irradiation exposures and annealing
steps.

Any further details about this ¢valuativn cun be abtained upon request. If you have any questions, please call me at
{301) 731.8Y54,

ADVESORY CON THE LR OF T8 DOCUMENT

The infarmation contadned in this document has boen developied snlely for the purpose of providing
general guidance to emplovess of the Goddard Space Flight Conter (GSFLL  Thie document may be
distributed outside GSFC only as a sourtesy to other govermment agsncies and comtractors. Aoy
distribulivn of this dosument, or application or wse of the information contained herein, iv cxprossly
vondilivnat upon, and is subfest to, the following understandings and limitations:

(1} The information was developed for general guidance only and is subject to change at any fime;

(1) The information was developad under unique GSFC laboratory conditions which may differ
wubstuntially from guigide conditions;

{) GSFC does not warrant tha aceummoy of the information when applied or Used vnder other than
unique FSFC laboratory conditions;

(d) The infarmation should not be construcd as a rapresentation of product pecfonmance by vither GSFC
or the manufacticer

(g} Neither the United Stmiss povernment nor any person acting on behalf of the Uniled States
Fovernmerit sasumes any linbility resulting from the application or use of the Lifoemaation,



TABLE I. Part Information

Generic Part Number;

GORS/SXT
Part Mumher:

GOES/SXT
Control Nnmher:

Charge Mumber:
Munufacturer:
Lot Dale Code:
Quaniity Tested:

Serial Numher of
Conitrol Sample:

Serial Numnbers of

Radiation Samples:

Parl Function:
Pant Technology:
Package Siyle;
Test Equipment

Test Bngineer:

)_3_

TC4420

TC4420*

95754
444607
Teledyne Corp.
49325

5

6,8, 9, 10
MOSFET Buffer
CMOS

8pin DIP
AS40

T. Mondy

* No radiation tolerance/hardness was guaranieed by the manufacturer for this part.



TABLE lI. Radiation Schedule for TC4420

EVFNTS DATE
1) INITIAL FLECTRICAL MEASUREMENTS 09/07/94
2) 2.5 KRAD IRRADIATION (0,13 KRADS/ROUR) 09/07/94
POST-2.5 KRAD ELECTRICAL MEASUREMENT 09/08/94
3) 5 KRAD TRRADIATION (0,13 KRADS/HOUR) 09/08/94
POST-5 KRAT} ELECTRICAL MEASUREMENT 09/09/94
4} 7.5 KRAD IRRADIATION (0.04 KRADS/HOUR) 09/09/94
POST-7.5 KRAD ELECTRICAL MEASUREMEONT 09/12/94
5) 10 KRAD [RRADIATION (0.15 KRADS/AIOUR) 09/12/94
POST-10 KRAD ELECTRICAL MEASUREMENT 09/13/94
6 15 KRAD IRRADIATION (0.25 KRADSAIOUR) 09/13/94
POST-15KRAD ELECTRICAL MEASUREMENT 09/14/94
7) 20 KRAD IRRADTATION (0.25 KRADS/HOUR) 09/14/94
POST-20KRAD ELECTRICAL MEASUREMENT 09/15/94
8) 30 KRAD TRRATATION (0.50 KRADS/HOUR) 09/15/94
POST-30 KRAD ELECTRICAL MEASURLEMENT 09/16/94
9} 168-HOUIR ANNBALING @&25°C 09/16/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 09726/94
10) 168-HOUR ANNEALING @100°C* 09/26/94
POST-16% HOUR ANNEAL ELECTRICAL MEASUREMENT 10/03/94

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

*High temperalure annealing is performed to accelerate lenp ierm time depéndcnt effects (TDE), namely, the
"rebound” effect due to the growth of interface states after the radiation exposurc.  For more information on the
need to pertorin this test, refer to MIL-STD-883D, Method 1019, Pura. 3.10.1.
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Table 111. Electrical Characteristics of TC4420

Unless Otherwise Specilied: 14 =258°C, VCC = +{4.5, 18)Vdc, V1 =0.8Vde, VIg=2.4Vdc

TEST NAME | SYMBOL | CONDITIONS LIMITS
B SUPPLY CURRENT -
Icc Icc OV 4.5V Vee = 4.5Vde, Viy=0Vdc 0.0uA 150,00uA
Ire Ice 3V 4.5V Vee = 4.5Vde, Vyy=3Vde 0.0uA 1.50mA
Ioe Iec 0V 18V Vee =18Vde, Vin=0Vdc 0.0uA 150,00uA,
Icc Icc 3V 18V Veo = 18Vde, Vyp=3Vde 0.0uA 1.500mA
INPUT LOGIC THREASIIOLDS
Vi VIH 4.5V Vee = 4.5V, Vout > 2.5V 2.4V
V11, VIL 4.5V Vee = 4.5V, Youl < 0.025V 0.8V
Vi VIH 18V Vee = 18V, Vout > 16,5V 2.4V
Y11, VIL 18V Vee = 18V, Vout < 0,025V 0.8V
| OQUTPUT TESTS .
VOL VOIL. 4.5V Vee = 4.5Vde, Vin=0,8Vde 0.025V
VOH VOH 4.5V Yeo =4.5Vde, Vin = 2.4Vde 4,475V
YOL VOIL18V Yoo = 18Vde, Vir = 0.8Vde ' 0.025V
VOH VOH18V Vee = 18Vde, Vin = 2.4Vdc 17.975V
OQUTPUT RESISTANCE
R OUT ROUT 1 Vee =18Vde, Vin = 2.4Vde, lout = 10mA 2.80
R OUT ROUT 0 Vee = 18Vde, Vin = 0.8Vdc, Iout = -10mA 2.50)
INPUT LEAKAGE CURRENT
ny M1, 4.5V Vee = 4.5Vde, Vin = 0.0Vde ~10.00uA 10.00uA
[T IH 4.5V Vee = 4,5Vde, Vin = 4.5Vde -10.00uA, 10.00uA
Iyy, ML 18V Vee = 18Vde, Vin = 0,0Vde -10.00uA 10.00uA
Iy I 18V Vee = 18Vde, Vin = 18Vdc <10.00uA 10.00uA




UCTIeTERII -130d o

*Jutod STY} 3E pSUTEAqD s PTNCD Sbutpesd 8TgEITEI CN .

‘ASY HOA PU% [ LOOW ‘AST A€ 1 ‘AS'P Af 99 294 s1a13weied 2ANISUIS UOHEIPEL 2y,

‘pournIisd axsm B9ES] SU) BWTT Syz

3B Ianioesraed sul Aq pepTacId sIém SITWTY
TEITWIT UCTIBTTIToAdE 198US BIRD POIRTPRIIT-UOL §, ISINISEITUDL IIE SEIYL /Z

"S14R3 STUl UT PSRpNTI0T OU $T pue BUTIS] 83 Inoybnolul JUelSUoD PSUTewaz sTdLES TOI3uoD suL
TEUTISEY 8Ty uT poalRTpeaIr s3Jed INOF 9YJ ISAC PSIBIRI[EBL SISM SSnTEA UCTI2TASD PABRPURIS PUD UEBW Syl /T
0 a g 0 o o o o o1 oT- |wrl LART HII| et
0 o g 9 o 0 o [ ot g1- [ ABT T3 1
) 0 g o ! o 0 0 oL a1- vl AS b HIT] O
o o a o 0 o D 0 L 01- lvm AG v TrI] st
1o zo- Ia" To 10" 0 VN 10° i - |sunip 9 Locd| st
so- | e b1- BT T ] are s0° £0° 10" TO- 10" ne"g - |suo T ooy et
o ET R ] F] EUES L1 o 0 o o a t - DSEEEL | A AaT Bonl
o 100" o 0 0 Q 0 o g G200 - A ABT Teal 1T
o sEBY T [ o ¢ 0 B a a i LTS .Y AS F BQA| o1
o 3 ) [ 0 0 o o oszol - |a ASF TAM| &
yoo |ve 1| wo- 90" c0- gg- ED" £0° go” - oetq |a AST TIAl 3
g0 |: 2] et Lo- 8g- so- go” 5 8 oy Z - la L ABT HTAl &
£0° 50° ik E0" zo* To- 10° 10° - 0270 |a AS P TTA| S
zo Fo- £0° zo" 10" Io- 10" 10° oy Z - la AS'F HIA| 5
P5° ZE" L1 8O- ro" I 005" T 0 |wm AsT Af =oT| E

0 0 o o o 0 0 0 0s1°0| o lww asy ag oop| &
ar- LE" FZ" B1° £a- 10° 10 005" 1 o |wvue 5 p Af ooT| 2
o |'sEn’ 0 | sgarl. [ o a a Kf 45 o 0 05T o |wvw g F AgooT| T
pa  uUEsd| pPF uEsw ps Tuesm| ps reg ps  useu| ps ps PY UESW| XPW UTWM wirmn  JagsweIeg 4
D.00T® 3.57® g/ wv1 oeds =eeg

519 39T 8iq goT g Dg ST 0T A [ HIBIITUI

BurTesuuy (SpEIY) @aNfAodxyg osod Te3l0L

I/ 0ZFFDL 10} Sulfesuuy pue saInsodxs aso(] [B10].
IoJe SJUWRINSeS[A] [EOLIOd[H JO ATBUIUNG AT T IEV.L




Figure |. Radiation Bias Circuit for TC4420
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