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FROM: K. Sahu/300.1 .\5:3—
SUBJECT: Radiation Report on: 64 Mbit DRAMSs, 5.0V & 3.3V

Project: EO-]

Job #: EE71402

Project part #s: KM48C8000AS5-6, KM48VE000AS-6

cc: JMcCabe/735
J.Shaw /312

A. Sharma/311
OFA Library/300.1

A radiation evaluation was performed on KM48C8000AS-6{64 Mbit DRAMs, 5.0 Volt) and KM48V8000AS-6(64
Mbit DRAMS, 3.3 Volt) to determine the total dose tolerance of these parts. A brief summary of the test results is
provided below. For detailed information, refer to Figures | and 2, and Tables I through IV.

The total dose testing was performed using a Co® gamma ray source. During the radiation testing, three 5.0V parts
(SN’s 205, 206, and 207) and two 3.3V parts (SN’s 208 and 209) were irradiated under bias (see Figure 1 for bias
configuration) and one 5.0V part (SN 204) was used as a control sample. The total dose radiation levels were 2.3, 5,
7.5, 10, 15, 20, 30, 50, 75, and 100 kRads'. The dose rate was between 0.06 and 0.50 kRads/hour (see Table II for
radiation schedule). After the 50 kRad irradiation, the parts were annealed under bias for 168 hours at 25°C. After
each radiation exposure and the annealing step, the parts were electrically tested according to the test conditions and
the specification limits" listed in Table I1I. The electrical tests included six functional tests. These were as follows:
1. SIMPLE FUNCTIONAL TEST (which consists of randomly accessing two addresses without using the
algorithmic pattern generator), 2. COL_ADDRESS, 3. ALL_ONES, 4. ALL ZEROS, 5. CHECKERBOARD &
INVERSE CHECKERBOARD, 6. SURROUND.

KM48C8000AS-6 (64 Mbit DRAMsS, 5.0-Volt)

All irradiated parts (SN’s 205, 206 and 207) passed all functional and electrical tests initially and on irradiation up
to 7.5 kRads. No significant degradation was observed in any DC or AC parameter.

After the 10 kRad irradiation, SN 207 failed functional test #1, a number of VIH and VIL tests, and timing
parameters. The parts also showed significant increases in ICC1, 1CC2, ICC3, ICC4, ICCS5, ICCS, 1IH, IIL, IOZH,
and [OZL; however, SN’s 205 and 206 passed all functional tests and showed no significant degradatien in any DC
or AC parameter.

After the 15 and 20 kRad irradiations, SN 207 continued to fail the same tests as after 10 kRads. SN’s 205 and 206
continued to pass all tests after 15 and 20 kRads.

After the 30 kRad irradiation, SN 207 continued to fail as before. SN’s 205 and 206 passed all functional tests but
parts showed significant increases in ICC2 and ICCS. Both parts exceeded the specification limit of 1.0mA for
ICC5 with readings of 1.69 and 1.79mA respectively.

" The term Rads, as used in this document, means Rads (Si0O;). All radiation levels cited are cumulative,
" These are manufacturer’s pre-irradiation data specification limits. No post-irradiation limits were provided by the
manufacturer at the time these tests were performed.
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After the 50 kRad irradiation, SN 207 continued to fail as before. SN’s 205 and 206 passed all functional tests but
parts showed similar readings in ICC2 and ICC5 as at 30 kRads.

The parts were annealed (@ 25°C for 168 hours and showed no effective change in any parameter. SN 207 was
removed from testing at this time due to its complete failure and lack of recovery.

After the 75 kRad irradiation, SN 206 continued to pass all functional tests but exceed the specification limit for
ICC5 as before. SN 205 passed all functional tests except the first one and catastrophically failed all other
parameter tests. SN 2035 was removed from further testing at this time.

After the 100 kRad irradiation, SN 206 continued to pass all functional tests but exceed the specification limit for
ICCS as before.

KM48V8000AS-6 (64 Mbit DRAMsS, 3.3-Volt)

Two parts (SN’s 208 and 209) were tested. Both parts passed all tests initially and on irradiation up to 30 kRads.
No significant degradation was observed in any DC or AC parameter.

After the 50 kRad irradiation, both parts passed all functional tests. Both parts showed significant increases in
[CC2, ICC4 and ICC5. SN208 exceeded the specification limits of 1mA for [CC2, 70mA for ICC4 and 0.5mA for
ICCS with readings of 1.73mA, 90.6mA, and 1.72mA respectively. SN 209 exceeded the specification limits of
ICC2 and ICC5 with readings of 1.80mA and 1.81mA respectively.

The parts were annealed @ 25°C for 168 hours and showed no significant change and in one case, increased
degradation. SN208 exceeded the specification limits for ICC2, ICC4 and ICCS5 with similar readings to those at 50
kRads. SN 209 failed the first functional test, exceeded the specification limits of ICC2 and [CC5, and failed one
TAA_LH test with a specification limit of 30.0ns, with readings of 1.80mA, 1.81mA, and 42.5ns respectively.

After the 75 kRad irradiation, SN 208 failed functional test 1 and SN 209 failed functional tests 1, 5 and 6. SN 208
failed all parameter tests except for three out of twenty four IIL tests. SN 209 failed all parameter tests except eight
out of twenty four IIL tests.

After the 100 kRad irradiation, SN 208 passed all functional tests but exceeded the specification limits for ICC2,
ICC4 and ICC5 with readings similar to those after 50 kRads. SN 209 failed all functional tests except #6 and all
parameter tests.

Table IV provides a summary of the mean and standard deviation values for each parameter after each irradiation
exposure and annealing step.

Any further details about this evaluation can be obtained upon 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 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 document may be distributed outside GSFC only as
a courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
expressly conditional upon, and is subject to, the following understandings and
limitations:

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

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

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

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

(e) Neither the United States government nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the information.
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Figure 1. Radiation Bias Circuit for KM48C8000AS-6(64 Mbit DRAMs, 5.0 Volt)
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Figure 2. Radiation Bias Circuit for KM48V8000AS-6(64 Mbit DRAMs, 3.3 Volt)
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TABLE . Part Information

Generic Part Numbers: KM48C8100AS-6, KM48VE100AS-6
Part Numbers KM48C8100AS-6 (5.0V), KM48VE100AS-6 (3.3V)
Charge Number: M71402
Manufacturer: Samsung
Lot Date Codes (LDC): none given
Quantities Tested: 4,2
Serial Numbers of Control Samples: 204 (5.0V)
Serial Numbers of Radiation Samples: 205, 206, 207 {5.0V); 208, 209 (3.3V)
Part Function: 16 Mbit DRAM
Part Technology: CMOS
Package Style: 32 PIN SOIC
Test Equipment: S-50
Engineer: A. Duvalsaint

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE 1. Radiation Schedule for KM48C8100AS-6, KM48VE100AS-6

VN T e e e ettt et e et a e ee e bt ae 3 e bttt en e n e m e e DATE

1) INITIAL ELECTRICAL MEASUREMENTS L s ettt e ee e e 04/03/97
2) 2.5 KRAD IRRADIATION (0.06 KRADS/HOURYJ ...cooiiiiiiiiiiiccc e 04/07/97
POST-2.5 KRAD ELECTRICAL MEASUREMENT ...ttt e e 04/09/97
3) 5.0 KRAD IRRADIATION {0.06 KRADS/HOUR) ...c.cooiiiiriiiiinint e vt ses e ree et sees e nnsene s saeee 04/09/97
POST-5.0 KRAD ELECTRICAL MEASUREMENT L. et 04/11/97
4)7.5 KRAD IRRADIATION {0.06 KRADSHOUR) c....iiiiiiee e e er e s 04/14/97
POST-7.5 KRAD ELECTRICAL MEASUREMENT ...ttt 04/16/97
5) 10.0 KRAD IRRADIATION (0.12 KRADS/HOURY ....ooriiiieece ettt e eeven s sen e 04/17/97
POST-10.0 KRAD ELECTRICAL MEASUREMENT ..ot et e 04/21/97
6) 15.0 KRAD IRRADIATION (0.12 KRADS/HOUR) ..ottt e e e 04/21/97
POST-15.0 KRAD ELECTRICAL MEASUREMENT L. et e 04/25/97
7)20.0 KRAD IRRADIATION (0.12 KRADS/HOUR) ..ottt snss e s 04/25/97
POST-20.0 KRAD ELECTRICAL MEASUREMENT .....cooiiiiiiitiiiiicerct s rssrses s sressvass e sses s 04/28/97
8) 30.0 KRAD IRRADIATION (0.25 KRADS/HOUR) ...ttt st nee e 04/28/97
POST-30.0 KRAD ELECTRICAL MEASUREMENT ..ot s e creen s e 04/30/97
9) 50.0 KRAD IRRADIATION (0.50 KRADS/HOUR) ..o et seenens 04/30/97
POST-50.0 KRAD ELECTRICAL MEASUREMENT it e e e 05/05/97
10) 168-HOUR ANNEALING @25°C ..o oo rectenec st e st e st ansbe st st ese et sb et s rae et b s s cerenaens 05/05/97
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ...t nee s 05/12/97
11) 75.0 KRAD IRRADIATION (0.50 KRADS/HOURY ..ottt nee s atn e nneans 05/15/97
POST-75.0 KRAD ELECTRICAL MEASUREMENT ......cooiiiiiiiiiieeii ettt sec ettt sbe e eaest e e 05/19/97
12) 100.0 KRAD IRRADIATION (0.50 KRADS/HOUR) .....ovvt ittt e et ee e 05/19/97
POST-100.0 KRAD ELECTRICAL MEASUREMENT ...ttt et e 05/23/97

Effective dose rate = 100,000 RADS/47 DAYS = 88.7 RADS/HOUR = 0.025 RADS/SEC.

All parts were irradiated and annealed under bias. See Figure 1
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