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center (GSFC}. This document may be digtributed outside GSFC only as a
courtesy to other govarnment agencies and contractore. Any distribution of
thie document, or application or use of the information contained Hereln, ia
expressly conditioned upen, and is subject to, the following understandings
and limitations:

{2) The information was developed f{or genexal guidance only and ie
subject to change at any time;

{b) The information was developed under unique GSFC laboratery conditions
which may differ substantially from outside conditions;

{c) GSFC does not warrant the accuracy of the informatien when applied cr
used under other than unigue GSFC laboratory conditiens;

(d} The informatioen sheuld not be construed as a reprasentation of
product perfermance by either GEFC or Lhe manufacturer;

{e) Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the applicatien or uwse of the information.
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2 radiation evaluation was performed on JTXVZN6788 to determine

the total dose tolerance of these parts., A brief summary of the
test results is provided below., For detailed informaticn, refer
to Tables I through IV and Figure 1,

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, twe parts were irradiated
under bias (see Figure 1 for bilas ceonfiguration), and two parts
were used as control samples. The total dose radiation steps
were 5,10, 15 and 20 krads*. After 20 krads, parte were
annealed at +25°'C for 168 hours and then at +100°C for 168 hours.
The dose rate was between 0.07 and 0.12 krads/heur, depending on
the total dose level (see Table II for radiation schedule).

After esach radiation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
specification limits listed in Table IIL. -

All parts passed all tests on irradiation to 10 krads. However,
at 15 and 20 krads, both parts failed t£¢ meet the minimum
specification limit of 2V for VGSthl. No significant recovery
was obgerved after annealing at 25°C for 148 heurs. However,
both parts recovered to within specification limits after
annealing for 168 hours at 100°C. No significant degradation was
observed in any other parameters.

Table IV provides a summary of the functional test results in the
form of mean and standard deviation values for each parameter
initially and after each irradiation exposure and annealing step.
Any further details about this evaluatien can be obtalned upon

request., If you have any questions, please call me at {301) 731~
8954,

*In this report, the term krads means krads {31i).

EHE R HELLY



TARLE T, Part Informaticn

Generic Part Number: ZN67838
GG3/WIND/WAVES

Part Number: JTXVZNGT88
GGS/WIND/WAVES

Control Number: 5735

Charge Number: C234240
Manufacturer: Silicenix

Lot Date Code: 8706

Quantity Tested: 4

Serial Numbers of

Radiation Samples: 05, 06

Serial Numbers of

Contrel Samples: 03, 04

Part Function: N-Channel Power MOSFET
Part Technology: CMOS

Package Style: 3-lead TO-E can
Test Engineer: A. Phung



TABLE II. Radiatien Schedule for ZN&788

EVENTS

1} Initial Electrical Measurements

2}y 5 KRAD IRRADIATICN (0.11 krads/hour)
POST-> KRAD ELECTRICAL MEASUREMENT

3) 10 KRAD IRRADIATION (0.07 krads/hour)
POST-10 KRAD ELECTRICAL MEASUREMENT

4) 15 KRAD IRRADIATION (0.12 krads/hour)
POST-15 KRAD ELECTRICAL MEASUREMENT

5) 20 XKRAD TRRADTATION (0.12 KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

6) 168 HOUR ANNEALING & 25°C
POST-168 HOUR 25°C ANNEAL ELECTRICAL MEASUREMENT

7) 168 HOUR ANNEALING & 100°C
POST-168 HOUR 100°C ANNEAL ELECTRICAL MEASUREMENT

All parts irradiated under bias (See Fig.l),.

All electrical tests performed at 2Z5°C,

DATE

01/16/92

02/05/92
p2/07/92

02/07/92
02/10/792

02/10/92
0z/12/82

02/12/92
02/14/92

D2/14/82
02/21/92

02/21/92
03/02/92



Takle ITI. Electrical Characteristics of 2ZNG788

b3 VBRJdss ; 4

2 Vgs (th)? Vds > Vgs ; Id = 0.25 mh 2 4. s 3403
3 lgsst Vda = 0 ; Vgs = = «+/-20 V ; COND. C_ +7/—-100 _lnA 3411
4 IdssT Vds = 80 v ,‘vgs =0 ; _ 25 uA 3413
s Rds fon)t Vgs = 10 v 7 I4d = 3.5 0.30.. Ohms ﬁ&l_
6 |Vdsfon) | vas = 10V : 1d - § & 2.10 v | 3405
7 Vsdg Is = & A ; ” 0.30“ 1.80 '4 4011
8 {Gfs Id = 3.5 & 1.50 4.50 5 | a47s
9 Td {on) I¢ = 3.5 A ; vgs - 10 Vv ; vdd --.35 v 40 nS 3472
10 )\ 7r o 70 ns 472 |
11 ) Td{off) Hidd LHECBENCH =iy 40 nS 3472
12 | 7f 1 7 nS | 1472

5 Pulse width = 800 1S
Duty cycle =2 %




TABLE IV: Summary of Electrical Measurements After

Total Dose Exposures and Annealing Steps for 2N6788 1/

Total Dase Exposure {(TDE) (kracds)

Anneal Apneal
0 S 10 15 24 168 hrs 168 hrs

Spec. Limits J{(Pre-Rad.) B25°: @+100C°C
Parameters min max Jmean sSd3 |mean sd sd |mean mean sd
VEDSS v ] 100 - EAEs P45 PASS:
V&E3thl v 2 .03 EFag : 02
X255 na 0 07 B E: A7
FE55e na 0 21 B .14
INSS (1 Q 6.1 ; g.2
EDS on mohm 0 4.2 o] 3.8
VDS on V| 0.80 .01 o5 01
VSD v 0 .21 .20
gfs mhc 1.5 .07 i 04
Td {on) ns - 0 e {J
Tr ns = 4 ; 0
Td{off) ns - Q.7 EhiE ¥
Tf ns - 0 EEES .4
Hote:

1/ The mean and standard deviation walues were calculated over the two parts irradiated in this

testing.

The control samples remained censtant throughout the testing and are not included in this table.




Figure 1. Radiation Bias Circuilt for 2N6788

B =10Kohm+/-5%, @ 1/4W
Vds =80 V

Vgs =10



