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A radiation evaluation was performed on MTSC1008 {CMOS SRAM) to determing (he total dose tolerance of thesg
parts. A brief summary of the test results is provided below. Tor detailed information, refer to Tables I through TV
and Figure 1.

The total dose testing was performed using a €o®® gamma ray source. During the radiation testing, four parts wera
irradiated under hias (see Figure | for bias configuration) and one part was used as a conlrol sample. The total dose
radiation levels were 2.5, 5, 7.5, 10 and 13 krads . The-dose rate was between 0.15 and 0.29 krads/hour (see Table
Il for tadiation scheduls}, After the 15 krad sxposure, Lhe parts were anncaled for 24 hours at 25°C after which
electrical mensurements were made. After this, the parls were annealed for an additional 72 hours at 25°C, for a
cumulative total of 96 hours annealing, after which electrical measurements were again made. After each radiation
exposure, parts were electrically tested according to the test conditions and the specification limits  listed in Table
Il The electrical measurements included four funcrional tests at 10 MHz: one with Voo = 4.5V, two with Vee =
5.0V and one with Vee — 5.5 V.

All parls passed all initial clecirical parametric and functional tests.

All irradiated parts passed all electrical parametric and functional tesis up to and including the 10 krad irradiation
level,

After the 15 krad jrradiation, all four irradiated parts failed all four functional tests. All ireadiated parts conlinued to
pass ail other electrical parametric rests.

After annealing for 24 hours at 25°C, all irradiated paris continued to fail all four {unctional tests, while continuing
10 pass all electrical parametric tests. After annealing fora total of 96 hours at 25°C, ne recovery was observed.

Table TV provides a summary of the functional test results and the mcan and standarg deviation values for each
parameter after cach irradiation exposure and annealing step.

Any further details aboul (his evaluation can be ebtained upon request. If you have any questions, please call me at
{(301) 731-8954.

* The term rads, as used in this document, meuns rads(silicon). All consecutive annealing times at the same
temperature and ali radiation levels cited are cumulative.

These are manufacturer’s pre-irradiation data specilication limits. No post-irradiation limils wergprovided by the
manufacturer al 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 tor the
purpnge of providing general guidance to employces of the Goddard Space
Flight Center (GSFC). This document may be disrributed outside GS3FC only as
a courtesy to other govemment agencies and conactars.  Any disiribution of
this document, or application or use of the information contained herein, is
expressly condilivnal upon, and is subject to, the following understandings and
limitations;

{a) The information was developed for general guidance only and is subject 10
change ul any time;

(b) The information was developed under unique GSFC laboratory conditions
which may difler substantially from omside 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 Tepresentation of product
performance by either GSFC or the manufacturer,

() Neither the United States government nor any person acling on behalf of the
United States government assumes any lighility resulting fromn the application or
use of the information,
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Figure {, Radiation Bias Circuit for MTSC1008

m : 5_!-1152_;;&5&3:!'7 ' r| |F- ! ‘ ESSiGAGU
BADIATION BIAS CIRCUIT CHNTL#13743
l | - WCG
GND | — - o - —-| VC&
GND | — — — —| VCC
GND |- aaoee — ——] vEC
VCC | — — [ e e R —:| vee ]
BE GND | — — [ —| anb
VGG | — — — —| VCG
GND | — — - —| Vee
VGG | — — - —| GND
GND | — — — —| GND.
VCC | — — —| GND
GND |- — — — | VCCI2
veci2| — — — —Iveecrl
vecz| W —- | gifves 0 . 0 o] - —|veerz]”
VCC/2 e | |veernz
~|” | GND |- — — I VCEI2
(1}[VEC = 5.0V £ 0.6V, -
VCG/2 = 2.5V +0.25V.
(21{A1 = |[10K mgm_lmw Min, + 10%
{31 [Operation perfc‘me]d-. REAln fulsm ALdress OAAAA HEXI, -
1 Hwe i
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VABLL 1. Part Information

Generic Part Number:
AXAYF/Gulton Part Number
AXAF/Gulton Control Numbcr:
Charge Mumber:

Manufacturer:

Lot Date Code (LDCY:

Quantity Tested:

Serial Number of Control Samples:
Serial Numbers of Radiation Samples:
Tart Function:

Part Technalogy:

Package Style:

Test Equipment:

Engincer:

MTSC1008*
5062-205981TMTA
13743

EFRa1737

Micron Techoology
5421, 9515

5

1

150, 151, 152, 153
CMOS SRAM
CMO3

32-pin Flatpack
8-50

K. Kim

* No radiation ralerance/hardness was guaranteed by the manufacturer for this part,
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TABLE Il, Radiation Schedule for MT5C 1008
13} INITIAL ELECTRICAL MEASUREMENTS oo oo et o

23 2.5 KRAD IRRADIATION {015 KRADS/HOURY (it e e i
POST-2.5 KRAD ELECTRICAL MEASUREMENT ... s e v o s e

DIRRATYIRRADNATION (1R KRADS/HOUR) (..ot i e s s s
POST-5 KRAT: ELECTRICAL MEASTUREMENT .. e

4) 7.5 KRAD IRRADIATION (0,15 KRADS/HQUERY w...ococoooeeeveees e sosenssoessmaers coreeores e snessa s
POST-7.5 KRAD ELECTRICAL MEASUREMEN L .......oouunvvuueasunsssssssnsssrssssrsss seessseees s seeesssesssseessssas sesssreeses

)10 KRAD IRRADIATION {0.16 KRADS/HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENT

0} 15 KRAD IRRADIATION (0.29 KRADSATOUR) ..o oo e
POST-15 KRAD ELECTRICAL MEASUREMENT 11ivirries sttt e e

73 28-HOUR ANNEALING @25°C ..ooeooooeooees oo eseeesssoeeesoeeeesssest 4881455588858 A 8RR s st peE S5 8RS SRR
POST-24 HOUR ANNEAL ELECTRICAT MEASITREMENT .....ooooiieoeooommeseeeeoesseeess oot sssesssssasssssssress o

POST-96 HOUR ANNEAL ELECTRICAL MEASUREMENT ..o s

PARTS WERE IRRADIATED AND ANNEALED {INDER BIAS; SEE FIGIRE 1. -

. DATE
. DB/O3/95

QR/17/65
O8/18/95

08/20/95
08/21/95

08/21/95
08/22/05

08/22/95
08/23/95

08:23/935
08/24/95

08/24/95
U4/25/95

.. 087231935

08728195
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Table 11, Electrical Characteristics of MTSC1008
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for MT5C1008 /1

CARFPORTTUSENLS

Total Dose Exposure (krads) Annealing
I[nitial 2.5 5 7.5 149 15 24 hrs 96 brs
Test!2 Spec. LimJ/3 &25C 2P Y
# Paramett Unit min  max | mean sd sd sd mean  sd sd | mean sd mean sd
1 |vin v[ oo | 22 01 01 o ' : 0 | 1] 02 AR
2 |viL vl 08 | 25 01 ] X 01 | 144 | 01 0
3 |vOn ¥l 24 4.5 01 301 0
4 |voL mv] 0.0 | 400 18 1.8
5 |IIH wAl 0.0 10 05 qa
6 [IIL uAl -10 0.0 0
7 |IOZH uA| 0.0 1¢ a
8 [I07ZL ua| 10 | 00 = 1
5 licc wa| 00 | 115 684 15
11 (1CC2 mA| 0.0 25 .49 .03
1l |ICC3 mi| 0.0 19 1.78 A
12 |10 mi| 00 | 10 D.04 03
13 [TAVQVH ns| 0.1 55 16N 1
14 |TAVQVYL ns| 0.1 55 S0
15 |FUNGCE, vermssv, v=00v, Vin=5 2V, 10MH:
16 [FINE2, Vor=5.0V, Va-0.0V, Yikes 0V, 10MEHz P L
17 [FUNC3, Vermd sV, va=0.0V, ¥ih=d 57, 10MH: :
LR |FUNCH, Vor=50v, va-0.0V, ¥ik=507, 1NNz L

Notes;

1/ The mean and standard deviation values 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.

-,r
Fa

/ In the 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 level, and "nPmF" means that
n parts passed this test and m parts failed this test at this irradiation or annealing level.
3/ 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.

Radiation-sensitive parameters: FUNC1, FUNC2, FUNC3, FUNC4
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