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ADVISORY ON THE USE OF THTS DOCUMENT

The information contained in this document has been developed sclely for the
purpase of providing general guidance to employees of the Goddard Space Flight
Center (GsSFC). Thie document may be distributed outaide G3FC only as a
courtesy ta other government agencies and contractora. any dietribution of
this document, or application or use of the information contained herein, is
expressly conditioned upon, and ig subject to, the following understandings
and limitations:

{a) The information wasa developed” for general guidance only and is
subject to change at any time;

ib} The information was daveloped under unique GSFC laboratory conditisns
which may differ substantially from outeide conditions;

{c) GSFC does not warrant the accuracy of the information when applied or
used under other than unigque GSFC laboratory conditiona;

{d) The information should not be conatrued as a representation of
product performance by either GSFC of the manufacturer;

(e} Neither the United States government nor any person acting on behalf
of the United Statea government asgumes any liability ragulting from
the applicaticn or use of the information,
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Radiation Report on ISTP/WAVES ®. Sharma

Fart No. FRLY9130QR3 5. Esmacher

A radiation cvaluation was performed on FRLO13Q 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 TV and FPigure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. Parts were separated into two test groups of five parts
each. In each group, four parts were irradiated and one part was
used as a control sample. During the radiation testing, Tesi:
Group A (TGA) parts were irradiated without bias, while Test
Group B (TGB) parts weore irradiated under bias {see Figure 1 for
bias configuration). The total dose radiation steps were 2.5, 5,
7.5, 10, 15, 20, 30 and 50 krads. After 50 krads, Parts wern
anncaled at 25°C for 24 and 168 hours (cumulative), and then
irradiation was continued to 100, 200 and 300 krads. The douo
rate was between 0.1 - 5.0 Krads/hour, depending on the total
dose lcvel (see Table IT for radialion schedule). After each
radiation exposure and annealing treatment, barts wera
electrically tested according to the test conditions and the
specification limits listed in Table TTIX.

All {4) parts in Tesl Group A and Lhree parts in Test Group B
pPassed all tests on irradiation up Lo 300 krads. However, SN 221
from Test Group B did not initially pass the AC tests {Tbon,
Thoff, Tr and TFf) after 7.5 krads, bul passed these tests on
retest, twenty minutes later. The same part was also observed to
momentarily fail the AC lests after S0 krads, but again passed on
retest. The control samples passed all tests at all radiation
and annealing steps. Tables IVA and IVB provide the mcan and
standard deviation values for each pParamcter after different
radiation exposures and anncaling treatments for Test Group A and
Test Group B, respectively.

Any further details about this evalual ion can be obtained upon

request.. If you have any questions, please call me at {301y 731-
B954.



TABLE I.

Generic Part Numbors

ISTP/VIRVES
Parl. Number:

I3TP /WAVES
Control Number:

Charge Numbor:
Manufacturer:
Lot Date Code:
Cuantity Tested:

Serial Numbers of
Radiation Samples;

Serial Numbers of
Control Samples;

Part Function:
Fart Technology:
FPackage Style:

Test Engineer:

Part Information

FRL91 30

FRLYLI30R3

4578

C14433
Harris Corp.
9029

10

203, 205, 211, 212 (7TGA)
220, 221, 222, 223 {TGB)

200 (TGA)
219 (IGB)

P-Channel Powor MOSFET
MOSFET
To-205

Anh Phung



TABLE II. Radiation Schedule for TGA and TGH

FVENTS

1) Initial Electrical Measuremeint

2} 2.5 krads irradialion @ 125 rads/hr
Post 2.5 krads Electrical Measuremant. g

3) 5 krads irradiation @ 125 rads/hr
Post 5 krads Electrieal Measurements

4) 1.5 krads irradiation @ 125 rads/hr
Post 7.5 krads Electrical Measurement s

5) 10 krads irradiation @ 125 rads/hr
Post 10 krads Electrical Measurements

6) 15 krads irradiation @ 75 rads/hr
Post 1S krads Elcctrical Measurements

1) 20 krads irradistion @ 250 rads/hr
Post 20 krads Electrical Measurements

8} 30 krads irradiation @ 500 rads/hr
Post 30 krads Electrical Measurements

9} 50 krads irradiation @ 1000 rads/hr
Post 50 krads Electrical Measurements

10) 24 hour annealing
Fost 24 hr Electrical Measurements

i1) 188 hour annealing
FPost 168 hr Electrical Measurements

12) 100 krads irradiation R 2500 rads/hr
Post 100 krads Electrical Measurement s

13} 200 krads irradialion @ 1470 rads/hr
Pest 200 krads Electrical Measurements

14} 300 krads irradiation @ 5000 rads/hr
Post 300 krads Electrical Measurements

Motes:
N 1B

DATE

07/09/91

07/15/91
07/16/91

07/16/91
07/17/91

07/11/91
07/18/91

07/18/81
07/19/91

07/19/921
07/22/91

07/22/91
07/23/91

07/23/91
07/24/91

07/24/91
07/25/91

07/25/91
07/26/91

071/25/91
08/01/91

08/01/91
08/02/91

08/02/91
08/05/91

08/05/91
08/06/91

~ All partsawere radiated under bias at the cobalt-60 gamma r

facility at GspC,

- All electrical measurements were performed off-s

- Annealing(performnd at 25°C under hiasg.

of ,ﬂ"f'jf'.i fa TG
-3-

ite at 25°(.
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TII. ©Blecltrical Characteristics of FRLA130Q
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TABLEIVA: Summary of Electrical Measurements
after Total Dose Exposures and Annealing for FRL9130 1/

Group A - Paris irradiated without bias

Total Dose Exposure {krads)
Initials 2.5 5 7.5 10 15 20 ap
Spec. Limits
Parameters fin  max mean sd |mean 3d [mean sd [rean sd |mean sd ad
VIC35(-) vl 160 - a4H. ‘ Pass
'GSThi-) vl 2 4 .03 02 | .02
“GS&E na| - 100 Q3 .06 .04 .03
IG3SR nal - 100 .04 .06
IC5S1 mhi - i ) 0
ID352 wal - 25 G ]
FDS ¢n mOkm{ - 550 2 3
VDE eni-) vl - 2.89 .01 L2
V&L =) vi .6 1.8 . .02 A2
Tdan ns; - 56 3, .7 0.8
Tdoff ns| - 126 1. 0.8 i 1.5
T as| - 124 2. 2.2 1.5
Td ng; - FE 1. 1.3 1.5

<Tablz IVA zeatinued or next pagad




TABLE IVA. (continued)

Group A - Parts irradiated without bias

TDE (krads) Annaaling Total Dose (xrads)
Initials 50 24 hrs | 168 hrs 100 | 200 300
Spac. Limits

Parameters min max sd |mean mean  sd |mean  sd |mean sd [mean  ad ad
YV3L3X~) Vvl 1490 - Fass; 5 3 : B 1 : N
VGSTh{-) vl 2 4 .02 o .03 .03
IGSER nad| - 100 .03 G .1 .1
IE55R ndl - GO .03 .06 .03 .04
icssl mal - 1 0 0 0 0
IDssz ubf - 25 { 4] d 0
FDE on mChm| - 550 4 2 z 3
Vo8 ¢a(-) vl - 2.89} .06 | .01 02 | 23
V3L~ vl & 1.8 03 02 .02 .03
Tdon ns| - =1 0.4 4] C
Tdoff as| - 276 1.1 .3 1 L7
T= ns; -— 124 1.7 Ny 1.6 .6
Td sl - 78 0.4 LG 0. .4
Naote:

1/ The mean and standard deviation wvalues were calculated over the four parts lrradiated in this testing.
The control sample remained constant throughout the testing and is not included in this tabla.



TABLE IVB: Summary of Electrical Measurements
after Total Dose Exposures and Annealing for FRL9130

17, Zr

Group B - Parts irradiated under bias

Total Dose Expcsure (krads)
Initials 2.5 5 7.5 10 15 2C 20
Epee. Limits

Farameters min mwax mean mean sd =d sd
VEDSS (-} v

VESth (-} v .03 .03 .03
IGESF LA . 03 -03
IGS3R ni .03 .04 .03
IDSSL ua 1.0 1.0 1.0
IL5s2 uA .6 b
RL3 on mhm Z: : 2 10
VDS onf-) Vi B9 | : .05 .02 .04
VSD{-) v | 63 .02
Tdan 2/ ns .4 0.4
2doff 2/ ns .9 1.6
T= 2/ ns .4 2.4
Td 2/ ns . B 0.8

<Tabla IV3 continued or next page>




TABLE IVB. (continued) 1, 2/

Group B - Parls irradiated under bias

TCE ikrada) Annealing Tctal Dose (krads)
1
Tnitials 50 24 hrs 168 Lxrs 100 200 300
Spec. Limlts
Parame-—ers minn max mesn sd mean  5d mean sd |mean s |mean sd msan  sd
VBDSS (—; v o0 - [ ' : J : BiaE :
V3ESth =) vl Z 4 .03 03 .03 .43 .03 03
IGSSF ak| - 100 .08 .1 .1 .4 .2 .03
IGSSR nal - 100 .03 .05 .05 .03 .03 .03
IDssl B[ - 1020 .7 1.0 1.0 1.0 . 1.0
Ic3s2 udi = 25 -3 . B .6 6 B .6
DS ¢n mokm| - 550 i 1 4 2 2 1
VDS cnafd) vl - Z2.89 .01 gl .05 .23 .03 02
VED{=) Vvl .5 1.8 .Gl .01 .04 L2 .03 .C2
Tdor r ns| - Zé6 i 0.4 0.5 3] 6.5 0.4
TdoffE 2/ ns| - 126 .8 1.& 1.1 0.3 0.5 3.9
Tr 2/ ns - 124 .2 1 2.3 2.2 1 1.3
T 2/ ns| - 18 -] 0 0.5 1 ] t
Notes:

1/ The mean and standard daviacion valuss ware caleoulated over the four parts irradiated in this testing.
The control szample remained corstant throughout the testing and is not included in thisz kable,

2/ 5w 221 did mot initially pass ths AC timing measurements {Idon, Tdoff, Tr and TF) after 7.5 krads, bat
passed twenty ninutes later on retest, Alsa, SN 221 momentarily falled these tests after 50 krads, bat
again passed on retest. The values in Table IVE for these AC parameters after 7.5 ard 50 krads reflect the

passing, retested measurements.

- -



Figure 1., Radiation Bias Circuit for FRLY130

{Test Group B only)
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