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FROM: K. Saha/300. 1 fgé,f
SUDBJECT: Radiation Report on LANDSAT
Parl Mo, IBMD11640003C
Control No. 13121 o A Sharma/311.0

QOF A Library/300.1

A radiarion evaluation was performed en IBMUI 16400]3C (DRAM) to determine the total dose tolerance of these
parts, A brief summary of the test results is provided below. For detziled information, refer to Tables § through LV
and Figure 1.

The total Jose testing was performed using a Co® gamma ray source. During the radiation testing, [our parts were
srradiated under bias (see Figure 1 for bias configuration}, and one part was used as a control sample. The total dose
radintion levels were 2.5, 5, 7.5, 10, 15, 20, 30, 50 and 100 krads*. The dose rate was between 0.12 and 1.2
krads/hour, depending on the total dose level (see Table Ii for radiation schedule). After cach radiation exposure
and annealing treatment, pats were electrically tested according to the test conditions and the specificalion limits**
tisted in Table U1, These tests included six functional tests at 5.0 Mhz, with Vee = 5.0 V. For detalls of the
functiona] 1ests, refer to Table IT1L

All parts pussed initial electrical measurements. All irradiated parts passed atl electrical tests upta and including the
20 krad level. At the 30 kead irradiation level, /N304 exceeded the maximum specification limit of +10uA jor [H
and TOZH wilh a reading of 11pA.

At the 50 krad irradiation level, all parts exceeded the maximum specification limit for IIH and YOZH with readings
in the range of 14pA to 100pA. In addition SN304 exceeded the maximum specification limit of +10pA for [1L
with a reading of 100mA, all parts except SN303 exceeded the maximum specification limit of 2mA for 1CC7 with
readings in the range of 2.1mA to 3.1mA, and SN302 marginally exceaded the maximum specification limit of ImA
far ICCS with 4 reading of 1.05mA.

At the 75 krad irradiation level, all parts continued to exceed the maximum specification limit for {IH, ilL and
JOZH. 1n addition alt parts exceoded the maximum specification of 75mA for [CClwith readings in the range of
9amA o 128mA, ZinA for 1CC2 with readings in the range of 12mA t© 16mA, 1mA for ICCS with readings in the
range of 12mA to 16oma, 7o5mA for ICCH with readings in the range of $5mA to T28mA, 2mA for 1CCT with
readings in the range of 3mA to 3ImA respectively. 1n addition S/N304 failed five functional tests, and exceeded
the maximuam specitication limit of 75mA for ICC3 with a reading of 128mA, £10uA for 10ZL with a reading af -
HpA.

At the 100 krad irradialion level, all parts continued b exceed the maximum specification limit for [1H, [IL, 10ZH,
1CCL, ICC2, 1663, 1CCS, and 1CCT. Tn addition all parts except S/N305 exceeded the maximuom specification limit
of 65mA for ICC4 with readings in the range of G8mA to 116mA, and $/N303, S/N304 continued to excead the
maximum specification limit of 1CC6 with a reading of 128mA. In addition $/N302 and 8/M303 failed one

functionalb est,

*The term rads, as vsed in this docurment, means radsisilicen). All radiation levels cited arc cumulative.
#*These are manufacturer's pre-irradiation data specification limits. No post-irradiation limits were provided by the
manuiucturer at the Gme these tesps were performed.
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After annealing for 168 hours at 25°C, all parts continued to exceed the maximuom specification limit for 1[H, 1IL.,
10Z11, ICCI, 1CC2, 1CC3, ICCS, ICC6 and ICC7.  All parts failed the functional tests. In addition S/M303
exceeded the maximum specilicalion of 35n8 for TAA_HL with a reading of 1m3.

After annealing for 168 hours at 100°C, no rebound cffects were observed in the parts.

Table 1V provides a summary of the mean and standard devialion values for each paramecter after different
irradintion exposures and annezling step.

Any further details about this evaluation can be obtained upon request. 1f you have any questions, please call me al
{301) 731-89>4.

ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (GSFC). This decument may be distributed outside GSFC only as
a courtcsy to ather goverament agencies and contractors. Any distribution of
this document, ar application or use of the information contained herein, is
expressly conditional upon, und is subject to, the following understandings and
limitations:

(a) The information was developed for general guidanee only and i subjecl to
change at any time;

(b) The infarmation was developed under unique GSFC laboratary conditions
which may differ substantially from outside conditions;

{¢) GSFC does not warrant the accuracy of the information when epplied or
used under ather than unique GSFC laboratory conditions;

{(d) The information should nut be construed as a representation of product
performance by either GSFC or the manufacturer,

{c) Neither the UUnited Slales povernment nor any person acting on behalf ol the
United States government assumes any Hability resulting from the application or
use of the information.
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TABLE I. Part Information

Geperic Part Number: (11640073C
LANDSAT-7

Part Number: 011640073C
LANDSAT-?

Control Number: 13191

Charge Numbet: ER»2821
Manufacturer: IBM

Lot Daie Code; 9314
Quantity Tested: 5

Seriul Mumber of

Control Samples: 301

Reria} Numbers of

Radiation Samples: 302, 303, 304, 305
Pait Function: DRAM

Part Technology: CMOS
Package Style: 24 pin SCJ
Test Equipment: 5-50

Test Enginect: A. Duvalsaini

* No radialion tolerance/hardness was guarantecd by the manufaclurer for this part.
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TABLE I1. Radiation Schedule for 01 L640013C
EVENTS

{7 INITIAL ELECCTRICAL MEASUREMENTS

2)2.5 KRAD IRRADIATION {0.125 KRADS/HOUR)
POS1-2.5 KRAD ELECTRICAL MCASUREMENT

3) 5 KRAT [RRADIATION (0.125 KRADSHOUR)
POST-5 KRAD ELECTRICAL MCASUREMENT

43 7.5 KRADT [RRADIATION (0.125 KRATDS/HOUR)
POST-7.5 KRAD ELECTRICAL MEASUUREMENT

53 10 KRAD IRRADIATION {0.125 KRADSHOUR)
POST-10 KRAD ELECTRICAL MEASUREMENT

6) 15 KRAD IRRADIATION {020 KRADS/HOUR)
POST-15 KRAD ELECTRICAL MEASUREMENT

7320 KRAD IRRADIATION (0.25 KRADSHOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

g} 30 KRAD IRRADIATION (0.50 KRADS/HOUR)
POST-301 MRAD ELECTRICAL MEASUREMENT

9} 50 KRAD IRRADIATION (1.0 KRADS/HOUR)
POST-50 KRAD ELECTRICAL MEASUREMENT

10} 75 KRAD IRRADIATION {1.25 KRADS/HOUR)
POST-75 KRAD ELECTRICAT. MEASUREMENT

11) 100 KRAD IRRADIATION (1.25 K.RADSAIOUR)
POST-100 KRAL ELCCTRICAL MEASUREMENT

12) 168-HOUR ANNEALING r5eC
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT

13} 168-HOUR ANNEALING 1n0eC _
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT

PARTS WERE IRRADIATED AN ANNEALED UNDER BIAS; SEE FIGURE L.

DATE
05/19/93

05/22/95
05/23/95

05/23/95
05/24/95

05/24/95
(5/25/95

05/25/95
05/26/95

05/30/95
05/31/95

05/31/95
06/01/95

06/01/95
06/02/95

06/02/95
06/08/95

06/05/95
D&/06/95

06/06/95
06/ HS

(6/07/95
06/15/95

06/15/95
06/22/95
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Table IIL Glactrical Characleristics of IBMO116400A)3
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are a measucement of the minimum value ef VIH necessary to pr-:}ducT: the co

MIN_4.5V and VIH_MIN_5.5V,

L MAX 4.5V and VIL_MAX_5.5V, respectively, to

- respectlvely, to indicate that they

output. Simitarly,

VIL_4.5V and VIL_5.5V are shown as V1

* VIH_ 4.5V and VIH_5.5¥ are shown in the text and in Teble [V as VIH_

indicatc that they are a measurement of the maximum value of VIL above which the correct cutput is not seen.



TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for 0116400J3C /1

Tatal Dess Esposa re fkrads) Annecalieg
Imitinl X3 1%
Tesl Spec, LimJ2
#  Parmreister Qule  min L]
1 |viH 42V vl @ a0
I |YIH 55V vl @ 0.4
1 |VIL A2V v| 0k 0
4 |VvIL 53V Y| OB &0l
4 1M wAl 1T a0
& JIIL wh| -I 0.8
T |OzH wAl| 10 [L
& TQIL uh| =10 a0
o |ICCL mA| € 144
e |iCCL mA| @ L5
t1 1003 mA| ¥ .35
1 ICC4 mh| # 143
13 | IKCS mA 0 ik
14 (ICCE ma| 4 144
15 |LCCy mi| 0 i
1& 1TAA LIl nS] 0 - 021
17 |TA4 HL = 3.16
16 |RLIC veems v, sHak, V=5V, SMAC
17 TREC Voo, VI, Yl i, SHHE
21 [FUNG, Wy, Vi, Vi3, SAIHR
21 |FUNG vemd, Ve, Ve, S
213 [INNC. VeIV, YIA, P, MHL
1 lruhm-u-w.m-n'.vn-n'.samz

Notes:

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

97 These are manufacturer’s pre-irradiation data sheet specification limits. No post-irradiation limits were provided by
the manufacturer at the time the tests were performed.

3¢ All parts passed all tests at 2.5 krads and 7.5 krads. Data for these radiation levels are availabie on request.

4/ Inthe Functional Tests, *P" means that all parts passed this test at this irradiation or annealing level, "F" means that all
parts failed this test at this irradiation or annealing fevel and, "nPmF" means that n parts passed at this level and m parts
at this level.

Radiation-sensitive parameters: ITH, IIL, I0ZH, 10ZL, 1CC1, ICC2, ICC3, 1CCA4, 1CC5
ICC6 and ICCT.
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Figure 1. Radiation Bias Circuit for 011640013C
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