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A radiation evaluation was performed on CJ28C256 (32Kx8 EEPROM)
to determine the total dose tolerance of these parts. A brief
summary of the test results is provided below. For detailed
information, refer to Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 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 parts were programmed with a
checkerboard pattern during irradiation. The total dose
radiation levels were 2.5, 5, 7.5, and 10 krads*. After 10
krads, parts were annealed at 25°C for 168 hours. The
irradiation was then continued to 15 krads (cumulative). The
dose rate was between 0.07 and 0.13 krads/hour, depending on the
total dose level (see Table II for radiation schedule). Finally
the parts were annealed for 168 hours at 100°C. After each
radiation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
specification limits** listed in Table III. These tests included
eight functional tests at 1.0 MHz, four at Vcc = 4.5 V and four
at Vec = 5.5 V.

All five parts passed initial (pre-rad) electrical tests. All
four irradiated parts passed all electrical tests at each
irradiation and annealing level up to and including the 10-krad
irradiation and subsequent 168-hour anneal at 25°C. After the
15-krad irradiation, one part (S/N 180) failed two functional
tests. These tests were FUNC5 (Writing/Reading Checkerboard at
Vcec = 4.5 V) and FUNC8 (Writing/Reading Checkerboard at Vcc = 5.5
V). No other failures were observed. :

*The term rads, as used in this document, means rads(silicon).
All radiation levels cited are cumulatlve.
**These are manufacturers’ non-irradiated data specification
limits. No post-irradiation limits were provided by the
manufacturer at the time these tests were performed.
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During the testing, some sensitivity to radiation was observed in
ICCL3 and ICCH3, but the specification limits were never
exceeded. All irradiated parts passed all other functional and
electrical tests throughout all irradiation and annealing steps.

After a final annealing at 100°C, a slight rebound effect was
observed in all irradiated samples in VOL (approximately 2-3 mV
within a mean of 87.5 mv).

Table IV provides a summary of the functional test results, as
well as the mean and standard deviation values for each parameter
after different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon
request. If you have any questions, please call me at (301) 731-
8954,

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:

() 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;

(¢) 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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TABLE I. Part Information

Generic Part Number: CJ28C256

Part Number: M38510/26104BZC*

BCMS (GCMS) N
Control Number: 7732 A -
Charge Number: C33299

Manufacturer: SEEQ Technologies

Lot Date Code: 9136

Quantity Tested: 5

Serial Numbers of

Radiation Samples: 177, 178, 179, 180

Serial Numbers of

Control Samples: 176

Part Function: 32Kx8 EEPROM

Part Technology: CMOS

Package Style: 28-pin DIP

Test Equipment: S-50

Test Engineer: A. Karygiannis

* No radiation tolerance/hardness was guaranteed by the
manufacturer for this part.



TABLE II. Radiation Schedule for €J28C256

EVENTS DATE
1) INITIAL ELECTRICAL MEASUREMENTS 03/25/93
2) 2.5 KRAD IRRADIATION (0.13 KRADS/HOUR) 03/30/93

POST-2.5 KRAD ELECTRICAL MEASUREMENT 03/17/93
3) 5 KRAD IRRADIATION (0.12 KRADS/HOUR) 03/30/93
POST-5 KRAD ELECTRICAL MEASUREMENT 03/31/93
4) 7.5 KRAD IRRADIATION (0.13 KRADS/HOUR) 03/31/93
POST-7.5 KRAD ELECTRICAL MEASUREMENT 04/01/93
5) 10 KRAD IRRADIATION (0.13 KRADS/HOUR) 04/01/93
POST-10 KRAD ELECTRICAL MEASUREMENT 04/02/93
6)168 HOUR ANNEALING @25°C 04/02/93
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 04/09/93
8) 15 KRAD IRRADIATION (0.07 KRADS/HOUR) 04/12/93
POST-15 KRAD ELECTRICAL MEASUREMENT 04/12/93
9) 168 HOUR ANNEALING @100°C* 04/12/93
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 04/19/93

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.
PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long term
time dependent effects (TDE), namely, the "rebound" effect due to
the growth of interface states after the radiation exposure. For
more information on the need to perform this test, refer to MIL-
STD-883D, Method 1019, Para. 3.10.1.



Electrical Characteristics of CJ28C256

.Table III.

S AR S D D D R G G s - e - D R R D GE . S Gn R G AR W R AR S AR G GG D A D R P G W S W e WD G G MR WS S S . AR G P S B - WS S Cn G @S S

POST RADIATION/ANNEALING EM’

S FUNCTIONAL TESTS PERFORMED /1

O G m S e AL L M WS G D GRS G D G SR SR G WS e EE W SR D SR e R ST D W G D R R D W G T SR R WA R G W 4G D G 6O D WD BN W G G SR e E = =

US>
HOoOO0OOO0O
il oo s es oo
I I ININI N
" >>>>>>>m,u

"“ > >
I AR NN
1]

13> 20 20 20 20 D0 20 O
TOOOO0OO0O
i e e e eanse
LU o el 2 2k el 2t o ol
HVvVvvVVVVVV
LIPS T o Do B e s el |
Noo00o0O0oD
N>

7]
-
-
X
L]
o

I vnununnunuvunvm
DUS & 8 v 86y
[ Jaelanfomfer] o Yoo T )Y
S S Y |

PIN

I el ol o T T N
I NNNNNNNN
| CLTLIXXLX
“MMMMMMM

]
U
i
i
¥
]
I NNy
]
]
[}
|
[}

5 MH

OC PARAMETRIC TESTS PERFORMEQn . e

| OO0000000 |
BN EE]
| FPGTIITT I
| Wivwuwhwuwius
Il Cecoxicacococoe )
fu i uiL

CONDITIONS

]

nann oun ol
I OOVAaOVO i
Z o §
Xl T TWZITwaZxl
W OLVOLNOULVNOO
- ]
[l ] Q00000
<l oQxordoeoce |
O AN
Nwwiecodococee |
HiXoezzXx2XX]

1

HO>>D>>>>>1
AL TaN
il 8 a e v 0 w0 ol
> NN |
1

0> >>5>>>> |
~“ANODO0O0DOOO |
HIil o o 6 s 0 0 ¢ o
>HOCOOUONO !

}

N>>>>>>>> |
O U niinnninnenn §
LN ¢ a0 v o 9000}
> 0 ng-r.rinnn
|

o o= NN QN
wn ]
““ ™ALk |
1

N o e S e Y e |
HOOLLLLLLO I
HZZZZ22ZZ2Z0
HDDODIDDDDD
IR0 SR UG VUV J Oy I TS T |

PARAMET

__V.AAAAA A
tin>ccCccog J

Q_.<<<<<<<<<<<<"
n
N N N N N N O N NN |
wn
-n L L
Hil>>CcCcoC
ENOIT0000 Jqq XX
il s :OO0ODOEEEI
1 I O =N~ D 0000
1] [ ]
UAAAAAANAANAANANAN
il

[l Rl %] (2 1%

ZN == OV0VV
HIDOZZIIDWOOLLL
Al COHMHOOO>>D>> >

n nuJx
VNlgg > N |
ZINEI>>>>OL00>>|
Ol O ine=tn «Zo3 W U1
Il oQ o v o O N
=il NIONONe 1> |
HU 4+l +4++4+4+N - [}
on N> NN\
L U OO (R TI TR T T e ol [ e e = |
on (el lalell]
Ol OO>>>>>F>0>> |

RS ad al ad ad VYR UK R U (3N ]

N QO W-WIY §

I ddp =l O>00 !t

] [}

)

N2> >>> |
I QDN INnAD NN |
il o a s s v a0 o a o » i
ol [N A TRV T T Ve (7 XV YV o XV o VN TN TV ¥ ]

1

US> >>>>
~ 0 VN ~O~O0O00RNOO §
il * ¢ ¢ s s s s s e 0 0]

> 1 O00000ODDOAO |

[}

> > > > |
O I LUV IAALA
O o v a a0 a0 e v aay
> I ST It |

ol
wn
-1 NN
w ~ L AT JaX |
TN ST AL NNUOVOLOY
LI OOHHOOOLOLLOOVY
= e e I I T T
<
ol

the parts were programmed with

After each radiation exposure, read
were performed to determine if the

parts

ing the radiation exposure.

1/ Before each radiation exposure,
retained the checkerboard pattern dur

a checkerboard pattern.
tests (FUNC1 and FUNC2)
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Figure 1. Radiation Bias Circuit for CJ28C256
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Vee = +5.0 VDC + 0.5 VDC, Vcec/2 = 2.5 VDC + 0.25 VDC

All resistors R = 2.0K Ohms + 10%, 1/4 W
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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 Merein, is
expressly conditioned upon, and is subject to, the following understandings
;and limitations:

(2)

(b)

{c)

{d)

(e}

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

The information was developed under unigue GSFC laboratory conditions
which may differ substantially from outside conditions;

Al
GSTC does not warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratory conditions;

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

Neither the United States government nor any person acting on behzlf
of the United States government assumes any liability resulting from
the application or use of the informaticn.



