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DATE: December 15, 1994 PPM-97-003
TO: J. Lehr/311.1

FROM:  K.Sahu300.1 K-

SUBJECT: Radiation Repert on: DG201

Projeet: ASTRO-E/XDS
Control #: 15404
Job #: EEH2006

cet A, Sharma/311
OFA Library/300.1

A radiation evaluation was performed on NDG201 (Quad Analug Switch} to determine the. total dose tolerance of
these parts. A brief summary of the test resulis is provided below. For detailed information, refer to Figure 1 and
Tables T through IV,

The total dose testing was performed using a Co® gamma ray source. During the radiation testing, four parts were
irradiated under bias (see Figure | for bias configuration) and one part was used as a control samplc. The 1onal dase
radiation levels were 1, 3, 5, 10, 20, 50 and 100 krads’ The duse rate was between 60 and 1760 rads/hour,
depending on the total dose level (see Table II for radiation schedule), After each radiation exposure, parts were
electrically tested according to the test conditions and the specification limits™ listed in Table IIL.

All parts passed all initial electrical tests. All parts passed all electrical tests after the | krad irradiation.

After the 3 krad irradiation, S/N 196 exceeded the maximum specification limit of 500 ns for Dl toff, D2 toff,
D3 _teff and D4_toff, with readings of 537.0, 550.7, 556.1 and 554.1 ns, respectively. All itradiated parts continued
to pass all other electrical tests at this level.

After the § krad irradiation, the same degradation continued to be observed in S/N 196, with readings ranging from
703.7 to 741.5 ns. All irradiated parts continued to pass all other electrical tests at this level,

After the 10 krad irradiation, the same degradation continued to be observed in /N 196, with readings ranging from
1230.9 to 1347.7 ns. In addition, /N 197also exceeded the maximum specification limit for D1_tofl, D2_toft,
D3_toff and D4 _toff, with readings of 598.1, 592.5, 575.0 and 576.3 ns, respectively. All irradiated parts continued
to pass all other electrical tests at this level.

Alter the 10 krad irradiation, the parts were annealed for 96 hours at 25°C, After this anneal no sighificant recovery
was found it any of the Imadialed parts

After the 20 krad irradiation, all parts showed very significant increase in degradation for the all switching time
parameters. The readings for switching times vatied from 500 to 8000 ns . parts All irradiated parts continued to
pass all .iher electrical tests at this laval.

On continued irradiation to 50 and 100 krads ,parts failed to switch on and off appropriately , indicating functional
failures of the parts. Parts also showed significant increases in Rds.

* The term rads, as used in this documenl, means rads(S8i0,). All consecutive annealing times at the same

temperature and all radiation levels cited are cumulative,
** These are manufacturer’s pre-irradiation data specification limits. No post-irradiation Jimits werc provided by the

manufacturer at the titme these tests were performed.
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Cn annealing the parts at 25°C for 336 hours, parts showed some recovery but most paris continued to fail most of
the {iming parameters very significantly.

No rebounds effects were observed on antiealing the parts for 168 hours at 106°C.,
No significant degradation was observed in any other parameter throughout ail irradiation steps.

Table 1V provides mean and standard deviation values for each parameter initiaily and after ¢ach irradiation
EKPDSU[E.

Any further delails about this evaluation can be obtained upen request. if you have any questions, please call me at
(301) 731-8954,
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ADVISORY ON THE USE OF THIS DOCUMENT

The infarmation contained in this document has been developed selely for the
purposc of providing general guidance to employees of the Guddard Space
Flight Center (GSFC). This document may be distributed outside GSFC ouly as
a courtesy ta other government agencies and conmtractors. Any dislribution of
this document, ar application or use of the information contained berzin, is
expressly conditional upon, and is subject to, the foilowing understandings and
limitations:

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

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

{t) GSFC does not wartant the accuracy of the information when applied ot
used under other than unique GSFC laboratory conditions;

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

{e) Neither the United Siates government nor any person acting on behalf of the
United States government assumes any liability resulting from the application ot
use of the information.
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Figure |. Radiation Bias Circuit for DG201
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TABLE 1. Part Information
Generic Part Numbers, G201
ASTRO-E/XDS Part Number  5962-7705301FA
ASTRO-E/XDS Contrel Number: 15404
Charge Number:  EE62006
Manufacturer: Phillips
Lot Date Code (T.DC): 9514
Quantity Teated: 6
Serial Number of Control Samplc: 195
Serial Numbers of Radiation Samples: 196, 167, 198, 199
Part Function:  Quad Analog Switch
Part Technology:  Bipolar
Package Style: 16-pin DIP
Test Equiprment: As40

Engineer:  A. Duvalsaint

* No radiation tolerance/hardness was guaranieed by the manufacturer for this part.
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TARLE II. Radiation Schedule for DG201

12872 -1 1o LU PO O RTE DATE

1) INITIAL ELEC TRICAL MEASUREMENTS 0 coovevositnnicrms s rirsm sttt 11/02/06
2) | KRAD IRRADIATION (0.06 KRADSHOURY ..ccooiictsismrsrms st isssimsnsm s s s et e 11/04/96
POST-1 KRAD ELECTRICAL MEASUREMENT ..o ot oo 11/05/96
3} 3 KRAD IRRADIATION (0.12 KRADS/HOUR) 11/05/96
POST-3 KRAD ELECTRICAL MEASUREMENT ..ottt st msson s 11/06/96
4) 5 KRAD IRRADIATION (0.12 KRADSHOURY ..oovireeresrermsssssersiserms s s soomses st sssssndbtiapas s s st e 11/06/96
POST-% KRAD ELECTRICAL MEASIIREMENT.....oooiiimimnire ottty 11/07/96
5) 10 KRAD TRRADIATION (0,29 KRADSHOUR) ..ot s TP 1 1/07/9%
POST-10 KRAD ELECTRICAL MEASTUREMENT ..ot st s 11/08/96
6) 96-HOUR ANNEALING @I25°C cronoomoiiiis s s s b s st 11/08/96
POST-96 HIOUR ANNEAL ELECTRICAL MEASUREMENT ..ooocitinimtemimmmnne vttt LL/12/96
7) 20 KRAD IRRADIATION {C.59 KRADSHOUR) | ooeioeecinmssbiis s sesrss s e sttt 11/12/96
POST-20 KRAD ELECTRICAL MEASUREMENT ... s 11/13496
£) 50 KRAD [RRADIATION (1,76 KRADSHOUR) ooioieeocecnnetmis s ot s s biatess 11/13/%6
POST-50 KRAD ELECTRICAL MEASUREMENT...ocoimiinnstsmmsmismmnsns s sess s sttt 1314496
) 100 KRAD IRRADIATION (0.56 KRADS/HIOUR) .ocoovuicsccineamsismismresssirermserss s st s 11/14/96
POST-100 KRAD ELECTRICAL MEASUREMENT.....ccooisrmimmmesisnmmastiss ey ettt 11/18/96
10) 336 HOURS ANNEALING e o e 11/19/96
POST 336 HOURS ANNEALING ELECTRICAL MEASUREMENT 12/03/96
113 168 HOURS ANNEALING @I00°C ....nirmrinirreessrsarsrsssssrraes e sty SO OPRPRAON 12/03/96
POST 168 HOURS ANNEALING ELECTRICAL MEASUREMENT . oo eercmiriinirens SRS 12/10/96

* PARTS WERE I[RRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE .



Table I11. Electrical Characteristics of DG20}
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Electrical Spec. Lim.,
# Parameters Units min mAL
1 [1DD_vil mA. 0 4
2 [IDD_vih mA 0 3
3 [ISS_vil mA -4 0
4 |ISS_vih mai -3 0
5 |A1 iih/2 HA -1 1
13 [S1_isoffl /3 nA -2 2
21 |D1_idoifl /3 nA -1 1
29 |D1_idonl /3 nA -1 1
37 |[Rds_1p Q . 175
38 |Rds 2p 0 - 175
39 |Rds_Jp Q - 175
40 |Rds_4p Q - 175
41 [Rds_In Q - 175
42 |Rds_2n Q - 175
43 (Rds_3n Q - 175
44 ([Rds_4n Q - 175
45 |D1_ton ns . 1000
46 (D2_ton ns - 1060
47 |D3_ton —hs - 1000
48 [D4_ton- " ms 1000
49 |D1_toff ns - 500
50 (D2_toff ns - 500
51 |D3_toff ns - 500
52 |D4_toff ns - 500
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TABLE IV: Summary of Electrical Measurements after Tatal Dese Exposures and Annealing for D201
Tatal Dose Exposure (urad<) Annealing Total Dose Exposnre (oads} Annealing Anncaling

Flectrical Spee. Lim i1 Tnidial 3} 5 [ st hra @IPC 10 0 100 3ehrL @IFC L6 hes @ 10MC
# Parameters Usils mim  maX | mean sd mean | sd e sd mean mean | ad mean 4 mein sd mern 1] moat ] mean ad
1 |Db_vl ma| 0 [ 4 Jom] o 6] 0s .« ' 05 [o%8| o |use| 08 | 1| a5 |8 | @ | S0 @2
2 |MD_vih mal 0| 3 fots] a2l & | 05 Y] 05 | -aes Y .17 ;::z';n'f_:_ 10 | &% | 36 Ces | 24
3 |iss _vil wa| 4| o | s 20 02 ' AR A
ahissvin ma] 3| a | azs 2 EXE 24| 28
S AL ik 2 pal -1 0 B N I
13|51 ke 3 nal 2 . ] R
21 |[DiidoM/  na| -1 e o v o ER R
10ID1 idoml /5 4] -1 S a N 0 KR I )
37[Rds_Lp 5 175 | 18 11 L1413 1490 | 2444 205:] s
38 |Rds_1p o| - LR LY 15 3o | 212 4448 | 2050 | 203 | 42 10 | 42
35|Ri: 30 al - 115 - 106 | 19 14 1z | 131| 3.5 [T1382 | 2094 | 1656 | 1987 Cdas| a6 | 308 | 48
40 |Rds_dp Q) - RED 13 Bl TS 1365" 56 | 208 | 56
41 |Rds_In al - 23 1.3 71 71
42 |Rds In ol - S138 15 6 6
43 {Rds_dn al - L4 63 £S5
44 |Rds_4n ol - 3 19 82 f:213 | B2
D tmd m| - 17 25
45102 _von 4/ ns| - 370 167
4703 _tom 4 I 155
45 (D4 _ton 4 m| - 174
49D oy s - 34T - 553 4R
50 D2 tofT 4 os| - | sou |i3si] 17 Y 315 4F
A N EAERRE S0 | 152 jU9e2 602 AR
s2|Da_setr 4 w| - | se0 Y 3e] 74 [ame) ss2 | s03:| 163 [ 968 636 AF,
Nates: -

1/ These are mannlscturer's pre-iradiation dada sheet speciBeation limits. No post-irradiation limits were
provided by the manufactarer at the time these lests were performed.

13/ All parts passed all test after 1krad cxposures. That data is evailable on regquest.

2/ Readings for all iib end il measurements were 2 thronghout all irradlation and annealing steps.

3/ Readings for all foff, idoff and idon measurem
4/ After radintion exposures to 50 and 100 Krads , The switch on /ofT tamings could
they were failing these tests fanctivnally. ©On annealing at 25 ¢ and 100 ¢, parts s

enis were mever greater than .16 nA throughout sl irradistian sl snmealing steps.
nof be messured as the parts had degraded so much that
howed some recovery , but most parts contimued to fail,




