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A radiation evaluation was performed on W48C20-02G to determine the total duse tolerance of these parts, A brief
summary of the tesi results is provided below. For delailed information, refer to Tables T through [V and Figure 1.

The total dose testing was performed using a Co™ gamma ray source. During the radiation testing, four parts were
irradiated under bias (see Figure 1 for bias configuration) and one part was used as a control sample. The total dose
radiation levels were 5.0, 10,0, 20.0, 25.0, 50.0, 75.Q, L00.0, and 150.0 kRads.” The dose rate was between 0.125 and
0.625 kRads/hour (see Table II for radiation schedule). Afer each tadiation exposure the pants were elecrically
tested according to the (est conditions and the specificalion limits™" listed in Table 151

Initial electrical measurements were made an 5 sarmples. Four samples (SN’s 2, 3, 4, and 5) were used as radiation
samples while SN 1 was used as a control sample. All parts passed all tests during initial electrical measurements
except for some duty factor readings that were very slightly (€2.9%) above the maximum specification limit.

All parts passed all tests upon irradiation to 150.0 kRads. No significant degradation was noted in any parameter for
any of the parts. No duty factor exceeded the maximum specification limit of 55.0% by more than 2.9%.

Table [V provides a summary of the test results with the nean and standard devialion values for each parameter after
each irradiation exposure and annealing step.

~ Any further details abuut this evaluation can he obtained upon request. 1f you have any questions, please call me at
{301) 731-8954,

' The term Rads, as used in this document, means Rads(silicon). All radiation levels cited arc cumulative,
** These are maufaciurer’s pre-irradiation data specification limits. The manufacturer provided no posi-irradiation
lirnits at the time these tests were performed.
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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely lor the
purpose ol providing general guidance to employees of the Gnddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only us
a courtesy Lo other government agencies and contractors. Any distribution of
this document, or application ar use of (he information contained herein, 15
expressly conditional upon, and is subject W, the following understandings and
limitations:

(2} The information was develaped for weperal guidanee only and is subject to
change ul any time;

(b} The information was developed under unique GSFC laboratory conditions
which inay differ substantially from vutside conditions:

{c) (SFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditions,

(d} The information shauld not be construed as a representalion of product
perfurmance by either GSFC or the manufacturer;

(¢} Neither the Unitcd States government nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use uf the information,

=]
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Figure 1, Radiation Bias Cirenit for W43C20
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Notes:

1. Resistors are all 2k £3%, 4 W.

2. Vpp =50V 0.5V

3. Use & pin LCC to 14 pin DIP socket adapters with 14 pin DIP radiation bias boards.

4. The frequency at Pin #7 is 45.158MHz [or part 4 W48C20-02G and 14.318MHz for part # W48C20-01G. For

further information on this parameter, call {CWorks (408) 992-0202 exl, 1179 (Dave Christianberry, App. Engr.)
Only part # W4BC20-02G was tested for this report.

Pin Configuration List per Manufacturer’s Data Sheet:
1:X1 2:Vg 3:GND 4:16934MHz  5:24.576MlHz & 33 868MHz 7:45.158MHz  8:X2
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TABLE 1. Part Information

Generic Part Number: W4sC20
Advanced Interconnect Technology Part Number WARL20-020
Charge Number: EV7ELT5
Manufactorer: 1 WORKS
Lot Date Code (1.DC): None Given
Quantity Tested: 3
Serial Number of Control Samples: ]
Serial Numbers of Radiation Samples: 2,3,4,5
Part Function: Audio Subsysrem Clock Generator
Part Technology: Clock Gencrator
Package Style: $§ Pin SOIC
Test Equipment: AS40
Test Engineer: J. Fogle

e Nu radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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EVENT ..o

TABLE 1. Radiation Schedule for WA8C20

... DATE

1} INITIAL ELECTRICAL MEASUREMENTS i e e

2} 5.0 KRAD IRRADIATION (0.125 KRADSHOURY e ros s g sn s

POST-5.0 KRAD ELCCTRICAL MEASUREMEMNT oo

33 10.0 KRAD [RRADIATION (0.125 KRATIEHOURD citeeesvrrveesaesr o oooras s csais s sanrens s ms s s s
POST-10.0 KRAD ELECTRICAL MEASUREMEMT .o e

4)720.0 KRAD IRRADIATION (0.25 KRADSHOURY oo rmarseme raaasms e o
POST-20.0 KRAD ELECTRICAL MEASUREMENT .covvinc s st s

5)25.0 KRAD IRRADIATION (0,25 KRADSHOUR) ..o i e
POST-25.0 KRAD ELECTRICAL MEASUREMENT ..o s ey

6) 50.0 KRAD IRRADIATION (0.500 KRADS/HOUR) oo ecvsrsisrrcr

POST-50.0 KRAD ELECTRICAL MEASUREMENT

7)75.0 KRAD IRRADIATION (0.625 KRADS/HOUR) oot s
POST-75.0 KRAD ELECTRICAT. MEASUREMENT (vt

§) 100.0 KRAD IRRADIATION (0.625 KRATISHOURY wrveeersrmisessnsesne oo soss s e i
POST-100.0 KRAD ELECTRICAL MEASUREMENT ocooiiciinc s

9) 44 DAY ANNEALING @253°C, UNBIASED ...

Q51 airy

(15/18/97
516/a7

051997
05/20/97

015/20097
(0572197

e D37Z1797
L 05/22/97

. 05227

.. 05/23197

. 0523/97

05287

e 0527197
e 05128197

e Q20281497

POST.44 DAY ANNEAL ELRCTRICAL MEASUREMENT e st
011197

103 150.0 KRAD IRRADIATION (0.625 KRADSHOURY coev v ereroeorsrme s s s sasttmns s e,
POST-150.0 KRAT ELECTRICAL MEASUREMENT oot e

Fffective Dose Rate = 100,000 RADS/10 DAYS = 416.7 RADS/HOUR=(.1 16 RADS/SEC
Effactive Dose Rate does not include the 150 kRad run due to the len gih of Lime between runs.

PARTS WERE IRRADJATED AND ANNEALED (UNDER B1AS, SEE FIGURE 1.

071197

0771307
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Tahle [1{. Flectrical Characteristics of W43C20 /]

Test Spec. Lim,
4  Parameters Units __ Test Conditions min Inax
1 e ma | Voo =3V 0.5V 0.0 30.0
2 | Fl 1693MHZ Milz 16.89 | 16.96
3 [ AFi target 2 % 0.20 | 0.20
4 F2 24.58MHZ MHz 2453 | 21.63
5 | AF2 target /2 Yo -3.20 | 0.20
6 3_33.87MHZ MHz 33.80 | 3394
7 | AF3 target 72 % -0.20 | 020
§ | K4 45.16MHZ MHz 45.07 | 4325
9 | AFY rarget /2 Yo -0.20 | 0.20
1o |. D 16MHZ % | Time above 1.5V 40.0 §0.0
11 | D 24MHZ % | Time above 1.5¥ 45.0 | 55.0
12 | B 33MHZ % | Time above 1.5V 450 | 35.0
13 | D 43MHZ % | Time above 1.3V 45.0 55.0

Nates:

|/ These are the manufacturer’s non-irradiated data sheet specification limits. No post-irradiation limits were
provided by the manufacturer at the time the fests were performed

3/ These measurements give the variance from the expected exact frequency specified by the manufacturer.
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures for W48C20 /1

Total Dose Exposare (kRads) Annealing TDE (kRads)
Initial 5.0 10.0 240 250 S0.0 350 100.0 d4days unbizsed 1500
Test Spec. Lim. 12 @25
¥ Paramelers Units  min max | 1ean &d mEexn sd mean | sd mean sd Imean sd mean sd niean sd mean ul | mein sl mean sd
1 |ICC mA| 0.0 508 1nz 1.2 112 0.2 113 0.3 113 0.3 1.5 A 116 a1 12.1 [ X} 128 | 0.6 L8.7 13 19.4 D.&
2 (FL_1693%HZ MHz| 1685 | 1296 16.92 0 16.92 I a 16.92 i} 16.92 1 16.52 1] 15.92 0 1692 0 fe92 q 16,92 G 16.92 @
3 |AFI_tavget i3 vl 920 020 | 00s| o | oo8| 0 |-008| o |-0es| o |-0os| 0 j-008]| ¢ ) -008| 9 ga8| 0 |-008} o | -008]| &
4 |F2 24 38MHL  MHz; 24.53 | 24.63 .55 L 24.55 0 2455 [ 24.55 a 2455 0 24.55 [} 24.55 g 24.55 il .55 0 2455 a
5 |aF2 target /3 wl 020 [ 020 [ 03| o | 03| o |3l 0 | 013 0 oa13| o {013 ¢ |OB| 0 |[-w3| 0 |43 @ 031 a
6 |F3 3387MHZ MH:| 33.90 3394 3384 a 331384 1] 33.84 0 33Bd i 3184 0 3384 [} 3384 0 35.84 (] 33.44 L] 1384 ]
7 |AF3_target 3 o 220 | oo | 0o08| o | o8| o [-0e8| o |o0s| 0o |-008] o ;Dug| 0 | 008 ¢ |-00s| o | co& 0 | D0&| 0D
& |F4 4506MHZ  Milz| 15.87 4325 1 45112 0 45.12 0 4512 1] 4512 |- QO 4512 0 45.12 ] 4512 L[] 45,12 L 4512 ] 45.12 1]
§ |AF4_targes A3 vl 0201 o2 l008| o0 |008| o | 008 | 0 |-bos| o |-Dos| 0 |-008) 0 [-008) O 08| 0 008 O | -wp3| 0
1t |D_16MHZ M %| 40.0 o0.04 572 0.9 523 , o8 513 B 524 03 528 (153 £2.0 03 5.5 0.7 522 | b 57.2 1.9 2.0 IR
11 |D_J4MHZ A | 450 55.0 538 0.4 S1.6 a 3.0 0.6 530 0.5 52.7 Lo 53.1 0.7 523 ¢ 0.3 53.0 0.6 527 L0 527 (W]
12 | 3IMHE H4 %] 45.0 550 552 0.3 53.9 a 52.0 1.0 533 1.8 533 L2 552 0.7 538 1.3 55.8 L3 51.8 09 531.% Q0
L3 |B_45MIZ /4 2| 450 _ 55.0 539 : 13 389 22 55.7 2.3 572 23 55.9 1.2 506 P 57.9 ] 572 L3 57.2 1.3 56.4 | 23
Nates:
It “The mean and standard deviation values were calculated gver the four parts irradiaed in this testing. The control samplw resiianed censtant and is not included in this thle.
¥ These are manulpclureds pré-iceadiation data sheet specification limits. e post-irradiation Linits were provided by the manuacturer 21 th: Lime the tesis were perfonnad,
3 These parameters show Uie variance from the expected excact frequeney specified by the manufacrurer.
4/ These parameters show Lhe dudy factor for cach frequency.

Radiatien-sensilive parameters: None,




