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A radiation evaluation was performed on IBMO116400AJ3 (4M X 4 16Mb DRAM) to determine the tolal dose
tolerance of these parts. A brief summary of the test results is provided below. For detailed information, refer o
Tables I through TV and Figure 1.

The total dose testing was performed using a “Co gamma ray source. During the radiation testing, four parts wers
irradiated under bias (see Figure 1 for bias configuration) and two parts were used as conirol samples. The total
dose radiation levels were 1.5, 3, 4.5, 6, 9, 12, 15, 20, 30, 50, 75 and 100 krads’ . The dose rate was between 0.02
and 1,47 krads/hour (see Table 11 far mdmt:on schbdulc) After each radiation ex; posure and annealing step, parts
were elcctrically tested according to the test conditions and the specification limits  listed in Table III. These fests
included six functional tests at 5.0 Mhz, with Vec = 5.0V, For details of the functional tests, refer to Table 1L

All parts passed all initial functional tests and electrical measurements.

After the 1.5 krad irradiation, 8/N 155 exceeded the maximum specification linit of 2.0 mA for ICC7, with a
reading of 2.2 mA, All irradiated parts passed all other electricai tests up to and including the 30 krud irradiation.

After the 50 krad irradiation, S/N 152, 154 and 155 exceeded the maximwn specification limit of 2.4 V for
VIH_MIN_4.5V and VIH MIN 5.5V with readings of 4.6 and 5.6 V, respectively, The sam¢ parts also fell below
the minimum specifieation limit of 0 V for VIL_MAX _4.5V and VIL_MAX_5.5V, with readings of -100 mV. §/N
152 and 154 also exceeded the maximum specification limit of 2.0 mA for ICC7, with readings of 3.04 and 2.84
mA, respeetively. All irradiated parts continued to pass all other functional and parametric tests.

At the 75 krad irradiation level, 5/N 152, 153, 154 and 155 exceeded the specification limits for VIH_MIN_$5.5V,
VIL_MAX 4.5V and VIL_MAX_5.5V, with readings of 5.6 V, -100 mV and -100 mV, respectively and exceeded
the specification timit for ICCY, with readings ranging from 2.4 to 2.5 mA for 5/N 153, 154 and 153, and a reading
of 8.6 mA for S/N 152, In addition, $/N 152 also exceeded the maximum specification limit of 2.4 V for
VIH_MIN_4.5¥, with a reading of 4.6 V, and exceeded the maximum specification limit of 10.0 pA for TEL IIL
and 10ZH, with readings of >100 mA, >100 mA and 3.1 mA, respectively. S/N 152 also marginally exceeded the
maximum specification limit of 1.0 mA for ICCS, with a reading of 1.01 mA. All irradiated parts continued to pass
all other functional and parametric tesis,

At the 100 krad irvadiation level, all irradiated parts excecded the maximum specification limits for
VIH_MIN_4.5V, VIH_MIN_5.5V, VIL_MAX 4.5V and VII, MAX 5.5V, with readings of 4.6 V, 5,6 V, -100 mV
and ~-10¢ mV, respectively. All imrndiated parts also exceeded the specification limits for IIH and IQZH, with
readings of =100 mA, and all irradiated parts exceeded the maximum specification limits of 2.0 mA for ICC2, 1.0
mA for ICCS and 2.0 mA for ICC?, with readings ranging from 4.6 to 11.9 mA for 1CCZ, 4.5 to 119. mA for ICCS

The term rads, as used in this document, means rads{silicon). All radiation Jevels cited are cumulative.
" These are manufacturer's pre-irmadiation data specification limits, No post-irradiation. limits were pro\rlded by the
7 manufacturer at the time these lesls were performed.



CAREPGRTS\Z63. DO

and 2.9 to 11.8 mA for ICC7. S/N 152, 153 and 154 also exceeded the specification limit for L, with a reading of
>100 mA. 5/N 152 exceeded the maximum specification limit of 35.0 ns for TAA LH and TAA_HL, with a
reading of 1.0 ms. All irradtated parts vontinued ¢o pass al! ather functional and parametric tests,

After annealing for 168 hours at 25°C, S/N 152 failed Functional Test # 2, 3, 4 and 5. All imadiated parts recovered
to within specification limits for YIH_MIN_ 4.5V, VIH_MIN_3.5V, VIL_MAX_4.5V, VIL. MAX 5.5V, TAA_LII
and TAA_HL. All irradiated parts except $/N 152 also recovered to within specification limits for 1T, IIL and
iOZH, as well as ICC2 and ICC5.

After annealing for 168 hours at 100°C, S/N 152 passed all six fimctional tests, however, S/N 155 failed Functional
Tests # 3, 4 and 6. Mo rebound effects were gbserved.

Table IV provides a summary of the functional tesi results and 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. Ff you have any questions, plesse call me at
(301)731-8954.

ADVISORY ON THE USE OF THIS DOCUMENT

The information centained in (his 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 {o other govemmeni agencies and contractors. Any distribution of
this docutnent, 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 al any time;

{b} The information was developed under unique GSFC laboratery conditions
which may differ substantially from outside conditions; -

(€) GSFC decs not warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratory conditions;

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

(¢) Neither the United Stales government nor any person acting on behalf of the

United States government assumes any liability resulting from the application or
use of the information.

3.
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Figure 1. Radiation Bias Circuit for IBM0116400AT3
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TABLE [. Pard Information

Generic Part Number:

LANDSAT Part Number
LANDSAT Control Number:
Charge Number:

Manufacturey

Lot Date Code (LDC):

Quantity Testad:

Serial Number of Control Samples:
Serial Numbers of Radiatinn Samples:
Part Function:

Part Technology:

Package Style:

Test Equipment:

Engineer:

IBMO116400A 3%
TPO116400AJ3B-70
12327

EE56129

IBM

9314

6

150, 151

152, 153, 154, (55
4M X 4 16Mb DRAM
CMOS

28-pin S0J

S-30

I. Lender

* No radiation lolerance/hardness was puaranteed by the manufacturer for this part.
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TABLEL 1. Radiation Schedule for [BM0116500A13
L} INITIAL ELECTRICAL MEASUREMENTS.......coomcrrurarasnsssssssssssmmmeessesmmassisasssssssssssesasesssosseesemeee e 03701795

2) 1.5 KRAD IRRADIATION (0.02 KRADS/HOURY cooroeoseecsease e cammessssmassssssssssssssisssssosseemeseeeesesseeeeeeeenss. A3/ 1 1793
POST-1.5 KRAD ELECTRICAL MEASUREMENT......ocuuuscrsemmesssssmmssssssnsssssssssssasssismmeseeacmssssnseeesseeseess, (13/20/05

3)3 KRAD IRRADIATION {0.09 KRADSHOURY w.....vcvnsrrssssrmsersessssmssssssmesssssssessassssssssssestensesseemeeeeeasens (13/20/05
POST-3 KRAD ELECTRICAT. MEASUREMENT......ooooriemmmsemssssssesssssssssssonsmsssssmsesssssnmssssssssssesseeessaeensr. 02 1705

4)4.5 KRAD IRRADIATION {0.09 KRADSHOURY ..vvooremee oo seommssessscsssessmmsessassssmenessssssssessssssssssssrsmnnn 0382 1/95
POST-4.5 KRAD ELECTRICAL MEASUREMENT..........cooocoouseercommsessomssssessinsestssiomrressssssssessssssssssoss oo 03732005

5) 6 KRAD IRRADIATION (0.35 KRADS/HOURY ......oooocecooecrmressssssssssssssssssssssonesseessessssosmseeeenes oo, 03132/98
POST-6 KRAD ELECTRICAL MEASUREMENT..........ccovr oo ceesemasarsssssssresssmsssssseessessssseseseeesneeeeooe. 3123198

6) @ KRAD IRRADIATION (0.12 KRADS/HOUR) ... sssssssssssmssssssssssassasseoseeessossmeeessoseessosmesessenns.. 1 3423/05
POST-9 KRAD ELECTRICAL MEASUREMENT ... oooeeeovoresssresssemssssssssmsssssstssssssossmmesssssessesesseessenenr. (24005

7) 12 KRAD IRRADIATION (0.47 KRADS/HOUR) oo o sercencenssssanssssommisssssssssensssmmsssssssssteneereemeenesersrs 0328195
POST-12 KRAD EEECTRICAL MEASUREMENT .....oceooooucsasssessssssssssssmmmssssssssssssssssssseseenmessseseeeeesmeeemsnnnes 032 T3S

8) 15 KRAD IRRADIATION (0.19 KRADSTHOURY sovvvccrmsecrcssrissssmmsssssssssssssssasieesemeeseeeeeeeeseceoreesseressseeeeesses 032 TS
POST-15 KRAD ELECTRICAL MEASUREMENT.......cccovsmuismmumssmmsssssssssssassemeeseoesmsmmmsseeeeesessosreeesssoeeeesesones (13128795

9) 20 KRAD IRRADIATION (.29 KRADSAIOUR) cevcoverentrrsssivmssssssmsssssssssseneesceessmsesamessscssmmmsessessmessssssresss 03428795
POST-20 KRAD ELECTRICAL MEASUREMENT......... SOV UV | . 174" /i L

10) 30 KRAD IRRADIATION (0.61 KRADSHOUR] cvuesssassisssncresenmcrsenassssssssssssernsenssssssssssssssressmeeessemseeneees O3 29195
POST-30 KRAD ELECTRICAL MEASUREMEN T svccusmaussssseraummrsmensssssonsssssssssssmsessssconeeresesssomeeesesssssenss 03730195

11} 50 KRAD IRRADIATION (1.25 KRADS/HOUR) covooomeerecr oo cereneesssssiseeeeeesssoeeeeesssssesseseoneeons 0350795
POST-50 KRAD ELECTRICAL MEASUREMENT ..c.oocv.comrvverrrerrecrrre oo ceeeeeesorsessoreeesssemesemermesssnsssmessens D33 1785

12} 75 KRAD IRRADIATION (0.39 KRADSHOUR) -ccvvvutvenneeeeeeereceoeeeeoeeeesersesemssmmrsssssessesscssesecsenneenn. 0373 1195
POST-75 KRAD ELECTRICAL MEASUREMENT ....cuuvu....ooooocecertsoessseeeeeeesreressorssssssessessees s sosmssseessseeeseenes 04/03/95

13) 100 KRAD IRRADIATION (1.47 KRADS/HOUR) ..ol sessssessesssssossomesssessesseneneeeeesoee oo, O4 03495
POST-100 KRAD ELECTRICAL MEASUREMENT ..ot e ssermesemseseasosateesses sttt et steeeeseseeeees e 04/04/05

14) 168-1HHOUR AN'NI:ALING @23°C... - U OO PPN 1| 1, | - 11" 1
POST-168 HOUR ANNEAL ELECTRICAL MEASUREML‘NT SOOI | 1 B ¥

15) 168-HQUR ANNEALING @ 100°C ... PPN PO PPOUYR "1 B £ 1
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT OO ¢ . F1

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE RIGURE 1.

-5-
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Table III. Electrical Characteristics of IBMU116400AJ3
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in the {exl and in Table TV as VIH MIN 4.5V and VIH MIN 5.5V

T

¥ VIH 4.5V and VIH 5.5V are shown

- respectively, to indicate that they are a measurement of the minimum value of VIH necessary to produce the correct

output. Similarly, VI

-

, respectively, to

L MAX 4.5V and VIL MAX 55V

L_4.5V and VIL_5.5Y are shown as VI

indicate that they are a measurement of the maximum value of VIL above which the eorrcet output is not seen.



TABLE IV: Summary of Functional Tests after Total Dose Exposures and Annealing for
IBMO116400AT3 /1

Total Doae Exposurs (krnds)

¥ Functional Tests 23 60
1|V ecB 0¥, VB-0.0¥ VIrs. 0V, Pre=WHs B o il
2 [Veom SOV, Virl IV, Vi S0V, Freq=3D4 Hiz
3 Voo L0V, YE=00V, Vi §Y Fraq="0He
4 | VeomB 0¥, Vaw0.0V, V=50V, FroamihHz
5 | VeomS00 Vil=0. 0V, YIStV Frog=aM Hx
6 {VaonS. 00 V=0 AV, ¥Thnt Y Freq=Sv Hi

Spec. Lim M
N Parameters Unith min  msg
1 [VIH MIN 45V | v 0 id
2 |VIH MIN 55V | ¥ 4 14
3 [VIL MAX 43V ¥ D& 4.5
4 |VIL MAX 55V ¥ O0E | A%
5 NIH pA | -10.0] 100
& [iIL ay | -10.0
T |M3ZEH pA | -100
8 oz, uA ] 100
® [ICCL wA ] 4
16 [ICC2 mA| @
1110C3 mA | ©
12 |[1I0C4 mA o
13| HCCE A L]
14| IETCE ik ’
18110077 A n
16{TAL TH ns 1
17|TAA HL ns L) 16
Notes;

I/ The mean and standard deviation values were calculated over the four parts jrradiated in this testing.
The control samples remained constant throughout the testing are are not included in this table.

2f "P" indicates that all perts passed this test at this irrediation or annealing fevel. "F" indicates that all parts
failed this test at this irradiation or annealing level. “nPmF* indicales that n parts passed and m parts
failed this test at this irradiation or annealing level,

3/ No reliable measurzments could be obtained for this test at this level.

4/ These are manufacturer's pre-irradiation data sheet specification limits. No posi-irradiation limits
were provided by the manufacturer at the time these tests were performed.



TABLE IV (Cont'd.): Summary of Functional Tests after Total Doge Exposures
and Annealing for IBMO1164004AJ3 /1

Tuta] Doze Exposure (krad) Amnealing

# Fuacticm! Tests 2 43 b1 5 18 hra@ 29T 16 Ars@tor
1 [Weent v, Vi 0w VieS.6V, Prngmsbiitz P :
2 |Vecm80¥ V=00V, Vib=S.0¥, Rreq=h Rz
3 VS o VE=8.0V, VIn=5.2Y, Preqmah{11z
4 Vom0V VU=0.0V, Vot IV Freq=aH =
£ Ver=S.0V,Vil=0.8%, Vir=Z_ TV, FreqsShiiz
B |VeemSaV ¥ii=g #V,¥Th=2¥ Frop=S1Fx

Soxe. Lim i
¥ Parameters Unils mls  max "] ad
EIVIHMN G5V | v | o | 24 F s .
tlvinminesv| v | o | 14 D4 o
IpviL Max amv] v | os | as a2 o4 |
AT Max s5v] v | o | xs .0y a8 |
5 juu pA | -10.8 o 0 £
s L pa | -10.0 0 0
7 [ozn pd | 100 0 0
& [rozL pd | -10.0 0 !
3 [1cca mA | 1 70 28
1 |EC2 mA a 0% 08
11 JECC3 mA a 4 i
11 |rccs ‘ma | 0 1) 08
13 [1ccs ma] o .09 )
14|rcce mA | 0 [ 7se : 25
15[1CCT maf oo | 20 37 3
15|TAA LK ns | o | a%e 14 141 99 [P s9E8)
17 |TAA_RL ws | o | ase 11 e q0s] 23 |13 3aEs At
Notas:

1/ The mean and standard deviation values were calewlated over the four parts irradiated in this testing.
The control samples remained constant throughout the testing are are not included in this table.

2/ "P" indicates that all paris passed this test at this irradiation or annealing level. "F" indicates that all parts
failed this test at this iradiation or annealing level. "nPmF" indicates that n parts passed and m parts
failed this test at this irradiation or annealing level.

3/ Mo reliable measurements could bz obtained for this best at this level,

4/ These are manufacturer’s pre-irradiation datz sheet specification limits. No post-irradiation limits
were provided by the manufacturer at the time these tests were performed.



