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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been devalcoped solely for the
purpose of providing genaral guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed cutside GSFC only asm a
courtesy to other government agencies and gontractors. Any distzibution of
thie document, or application or use of the information econtained herein, is
expressly conditioned wpon, and is subject to, the following understandings
and limitationms;

{a) The information was developed® for general guidance only and ie
subject to change at any time;

{r) The information wag developed uader unique GSFC laboratory conditions
which may differ suwbutantially from outslide conditions;

{e} GSFC does not warrant the accuracy of the information when applied or
used under other than unigque G5FC laboratory conditions;

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

{a) Naither the United States government nor any persch acting on behalf
ef the United States govarnment assumes any liability resulting from
the application or use of the information.
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DATE: June z2, 1992 PPM-92-191
TO: 8. Pszcocolka/311 kﬁ
FROM: K. Sahu/7809

SUBJECT: Radiation Report CDS/CS2 Project
Part No. JFTX2N6786 (Control No. 5109)

cc: €. Eveland/300.1
R. Woodward/300.1
A, Sharma/3ll
V/LibrarnyGD.l

A radiation evaluation was performed con the JTX2ZN6786 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 IV and Figure 1.

The total doze testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, five parts were irradiated under
bilas (see Figure 1 for bias configuraticon}, and two parts were used as
control samples. Thc total deose radlation steps were 5, 10, 16, 20,
30, 40 and 5¢ krads* After S0 krads, the parts were annealed at 250C
for 168 hours. The dcse rate was ketween 53 and 500 rads/hour,
depending on the total dose level (see Table II for radiation
schedule). After each radiation cxposure and annealing treatment, the
parts were electrically tested at 259C according to the test Cﬁndltlnns
and the specification limits listed in Table III.

All parts passed all initial electrical measurements. However, the
data for the 'Turn Off Delay Time (TAoff) were very close to the maximum
l1imit of 35 nS for each part. After S krads of exposure, one part
failed catastrophically and was removed from further testing. The
remaining four parts all marginally exceeded the specified limits for
the Tdoff parameter with readings as high as 37.7 nS. Radiation
testing continued with these four parts. The Tdoff parameter continued
to degrade throughout the testing with the post 50 krads readings as
high as 54.5 nS. Also, all parts showed significant degradation in the
Vgs(th)1 test. Tnitial Vgs(th)l readings averaged 3.22 V¥ against the
specification limits of 2 V minimum and 4 V maximum. After 5 krads the
average decreased to 2.52 V. After 15 krads one part was marginally
below the specificatien limit of 2 V while the other three were
marginally above this limit. After 20 krads all four parts were below
the specified 2z Vv limit (averagc — 1.86 V). The Vgs({th)l parameter
continued to deqrade throughout exposure to 50 krads (average = 1.07
¥). The Tdoff and Vgs({th})l parameters showed no signiticant recovery
after the 168 hour annealing step.



Table IV provides the mean and standard deviation values for each
parameter after each radiation exposure and annealing treatment. Any
further details about this evaluation can be c¢btained upon request. If
you have any questions, please call me at (301} 731-8954,

* In this report, the term "rads" is used as an abbreviation for rads
(1) .



Generic Part Number:

CDS/C52
FPart Number:

Control Rumber:
Charge Number:
Manufacturer:
Lot Date Code:
guantity Tested:

Serial Numbers of
Radiation Samples:

Serial Number of
Control Samples:

Part Function:
Part Technoloqgy:
Package Style:

Teast Engineer:

TABLE 1. Part Information

2ZN&786

JTH2NG786
5109

21796
Harris Corp.
9202

7

253, 254, 255, 256, 257

251, 252

N=Channel Power MOSIET
N-Channel Power MOSFET
TO=205AF (formerly T0O-39)

C. HNguyen



TABLE I1I. Radilaticn Schedule far JTX2NE786

EVENTS DATE
1) INITIAL (PRE~IRRADIATION) ELECTRICAL MEASUREMENT 04/28/92
2) 8§ KRAD IRRADIATION (53 rads/hour)?* 05722792
POST 5 KRAD ELECTRICAL MEASUREMENT 05/26/92
3) 10 KRAD IRRADIATTON (250 rads/hour) 05/26/92
POST 10 KRAD ELECTRICAL MEASUREMENT 05/27/92
4) 15 KRAD IRRADIATION (250 rads/hour) 05/27/92
POST 15 KRAD ELECTRICAL MEASUREMENT 05728792
5) 20 KRAD IRRADIATION {250 rads/hour) 05/28/92
POST 20 KRAD ELECTRICAL MEASUREMENT 05/29/92
6) 30 KRAD TRRADTATION {138 rads/hour) 05/29/92
POST 30 KRAD ELECTRICAL MEASUREMENT 06/01/92
7) 40 KRAD IRRADIATION ({500 rads/hour) 06/01/92
POST 40 KRAD ELECTRICAL MEASUREMENT 06/02/92
8) 50 KRAD TRRADIATION (500 rads/hour) 06/02/92
POST 50 XRAD ELECTRICAL MEASUREMENT 06/03/92
9) 168 HOURS ANNEALING AT 250C 06/03/92
POST 168 HOURS ELECTRICAL MEASUREMENT 06/10/92

*  Anomalous Event: After 5 krads of exposure, S5/N 256 failed

catastrophically and was removed from further testing. No failure
analysis was performed to determine the cause of failure.

HNotaes:

= All parts were radiated under blas at the cobalt-60 gamma ray
facility at GSFC.

- All electrical measurements were performed off-=zite at +2L0C.

~ All anncaling steps were performed under bias.



Talrle ITI. Electrical Characteristice of JTXEZNG7HE

Ta = 25°C, Unlgss otherwise specified.

1 VERss Id = 1 wmh ; ¥Ygs = 0 ; COND. U 4001 V TA07

2 Vgs {th)1 vds » Ygs ;7 Id = 0.20 mA. o 2 4 V3403

2 igsst vds = 0 ; Ygs = ; +:/-2l} v ; COND. € /=100 A |; 3411

& ldsst vds = 3206 ¥V ; Vgs — U .r(.L‘-'\uJ e 25 l. L -5 3413

5 Ads (onji Vgs = 10 vV ; Id = UB A, 260 i |_J‘;.:r§ 4321
_6 Vds fori} Vgs = 10 ﬁ_g--zd = 1.25 &; 4.50 L 3405 |
? Vsd Is = 1.25 & ; .60 1.40 { v 4011 |
s |afs Id - 0.60 A 0.70 210 | 5 | 3475

8 Tctfon) Id = U.EU-A:_ vags = 10 v; ¥ad = 170 V is ) : ”3 3472

10 ir Gake drive impedance = 7.5 Ghm beEy ““‘) 2472 [
11 | Td (off} TEST #9,10, 11,12 ON THE BENCH é'u“” | 3 3472

12 | 7frf _‘ T - )

PUL; Pulse wigth = 800 uS

Duty cycle =2 %%




TABLE IV: Summary of Electrical Measurerents After
Total Dose Exposures and Annealing for ITTX2N6786 1/, 2/

Tctal Doge Exposure {TDE} (krads) idnneal ® 25°C

Spec Limits O LY 10 15 20 a0 40 50 168 hours ;

@ 252 |{?re-Rad) i

Pargneters min max jmean s¢ |mean  sd |mean sd |[mear 53 {mear sd |mear sd |mean sd |mean =d mear &d

YBRdss Vo400 Pass Pass PasE Paks BaEs _Pasb.’ Pass Pags Fass ‘
vgsithyl v o2 4 3.22 | 0.06 ; 2.52 ) 0.06 | 2.28 | 0.06 | z.06 | 0.06| 1.86| .05 . v.50 fo.05 | 1.26 [0.03 | 1.67 | 0.04 1.08 g.04

Igssl na 106 | 0.5¢ | 0.08 ° 0,70 | ¢.14 1 a.75| 0.31} d.63| z.:0| 0.63} c.06| o.53 0.10 | 0.78 [0.22 | 0.70 | 0.00 0.6C g.12
Igsslr na, 100 f 0.82 ) 0.13 | 0,90 ' ¢.12[ 0.66 | 0.13 [ 0.96 | c.08 | ©.93 | c.22 A.75 10,13 | 0.5 |0.21 ] 0.83| 0.05 0.95 | 0.05
Icesl P © 25 O.45 |1 0.01 | 6.0¢  0.03 | 0.03 ) 0.02} 0.13 ] 0.06f 2.12] ¢.06}.0.030.¢3: 0.07 l0.09 ¢ v.02]| C.o0¢ q.11 9.11

Rés(on)l Ohns 3.6 p 300 0.1C | 2.97 | 0.¢8 | 2.99 ) 0.06 | 3.00| 0.08{ 3.09 | 0.06 2.99.10,.35 ; 3.05 6.06 | 3.00-| c.0d |- 3,02 0.04 '
Vislon) v ,4.5§ 4.02]10.14)3.99) 0.06 | 4.0 | 0,39 | 4.02| 0.10| 4.11 | 0.07| s.02f0,06 ; 4.06 0.08] g.02] c.07|  ¢.00| 0.07
ved M o6 | 1.4 ) o.88 [ 0.00 | 0.868) 0.01 | 0.87 | 0.¢0 | 0.87 | o.00 | 0.87 | a.c0 | w.87fo.00 | 6.87 [0.01 0.8T| G.00 | 0.87 0.00
GEs 5 e .l ) 1.14 | G.0l | t.149) 0,01 1.13 | ¢.02 - 0.97¢ 0.12 ) 093t 003 092 o.01| 1.65 [1.50] c.a7 | v.0.| . 0.88 0.02
Té!on! L5 15 J1G.74 3 1.41( 7.80 | 0,90 7.36 | 1.21, 6.20] 0,81 | 7.28 | 1.30 [:5.03 0,25 [ 7.38 |1.45 .75 ove | 7,60 0.72
T LS <0 f13.24 1 1.59 |112.78 | 2.25 j12.56 ! 2.60 [13.23 | 1.49 [12.10 | 2.62 Fra 33 |0.8¢ [10.20 (1.35 | 9.58 | 1L.48 | 9.63] 1.07
mdioff]  ns i5 }33.66 | 0.83 |36.03 | 1.1E |40.63  0.90 |42.50 | £.55 [44.95 | 0.34 [46.85 |2.06 |51.70 |0.75 |53.65 | 0.61 52.63 5,78
o= nsd it f14.08 } 1.46 {23.93 | 2 4% [J4.00; 1,57 [12.43 | 2.F4 [12.50 | 0.81 [14.80 !3.2¢C 11.95 |0.°7 |13.20 | 1.76 13.60.] 1.85

2f These statistics do not include the contrel samrples which remained constant throughout testing.

2/ The srtatistics for the irnitial electrical measurements are computed using all five radiation samples. All othker
Gtarlstics are computed using serizl numbers 253, 254, 255, apnd 257. Serial Nurber 256 was remcved after the
5 krad step because iz Failed catastrophically at this pcint cf the evaluaticen.



Figure 1. Radiaticn Bias Circuil for JTXZN6786
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