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DATE: November 15, 1994 PPM-95-101
TO: B, Fafaul/311.1
FROM: K. Sahy/300.1 «.5&—
SUBJECT: Radiation Report on
Part No. IDT7204
Control No. 11007 e A. Sharma/311
Library/300.1

A radiation evaluation was performed on TDT7204 (2K x Y-Bit Parallel FIFO) to determine the total dose tolerance
of these paris. A brief summary of the test resulis is provided below. For detailed information, refer to Tables [
through IV and Figurs I.

The total dose testing was performed using 8 °Co gamma ray source. During the radiation testing, seven paris
were irradiated under bias (see Fipure 1 for bias canfiguration), and two parts were used as control samples. The
total dose radiation levels were 2.5, 5, 10, 15, 20, and 30 krads*, The dose rate was between 0.04 and 0.59
kmds/hour, depending on the total dose level (see Table I for radiation schedule). After the 30 kmad irradiation,
parts were armealed at 25°C for 168 hours, after which the parts were annealed at 100°C for 168 hours. After each
radiation exposure and annealing treatment, parts were electrically tested according to the test conditions and the
specification limits** listed in Table IIL These tests included six funclional tests, four at 1 MHz and two at 20
MEz.

All pasts passed initial electrical measurements. All irradiated parts passed ali electrical and functional tests up to
and including the 30 krad irmadiation level, '

After annealing for 168 hours at 25°C, all parts passed all electrical and functional tests.

After annealing for 168 hours at 100°C, no rebound effects were observed on all paris exvept one. 'This part (S/N
57) exceeded the maximum specification limit of 4 mA for ICC3, with a reading of 10065 mA,

Table IV provides a summary of the mean snd standard deviation valves for cach parameter after different
jrradiation exposures and annealing steps.

Any further detaits about this evaluation can be obtained upon request. If you have any questions, please call me at
(301) 731.8954.

*The term tads, as used in this document, means rads{silicon). All radiation levels cited are cumslative.
*+These are manufacturer's non-irradiation data specification limits. No post-irradiation limits were provided by
the manufacturcr at the time these tesls were performed.
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ADVISORY ON THE USE OF THIS DOCUMENT

The informalion cootsined in this document hay besn developed solely for the purpose of providing
genera! guidanve (o employees of the Guddand Space Flighl Conier {G3FC). Tlis document may be
distributed outside GSFC only as 4 courlesy to ol govermoenl agervics and countractors.  Any
Sistribution of this documsnl, or application or use of the mimmation wontamed herein, is expressly
conditional wpom, snd is subject to, the following undersiandiogy and Limitations:

(v} The inforoalivn was developed for generyl goiduocs oaly ad is sulbject to change at any time;,

{b) The informalion was developed under unique QSFC laboratory comditions which may differ
substantially from owiside conditions;

{c) GSFC does ot warmeat the aocuracy of the information when wpplied or used under other than
uniqus GSFC laboratory conditions;

(d) The information chould nol be vonsirucd &s a representation of product performance by either GSFC
or the manuiaciurer, :

{¢) Neither the United State=s povernment por sny petson acting on behalf of the United Btafes
povernment assumes amy liability resulling fiom the application o uge of the information



CAREPORTS232.1¥0C

TABLE 1. Part Information

Generic Part Number, IDT7204

HST/BASE

Part Mumber: [DT7204L40D8
HST/BASE

Contecl Number: L1007

Charge Nuymber: Ca4617

Manufaciurer: Integrated Devies Technology Ina
Lot Date Code: 9410, 9403

Quantity Tested: 9

Serial Number of

Control Samples: . 50, 51

Serial Numbers of

Radiation Sampls; ' 52, 53, 54, 55, 56, 57, 58
Part Function; CMOS Asynchonouys FIFQ
Part Teclnology; CMOS

Package Style: | 23 PINDIP

Test Equif;nenl: Sentry 5-50

Test Engineer: P, Srioudom

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TARLE I, Radiation Schedule for IDT7204

EVENTS DATHE

1) INITIAL ELECTRICAL MEASUREMENTS 0%9/29/94
2) .5 KRAD IRRADTATION (0.15 KRADSHOUR) 09/29/94
POBT-2.5 KRAD ELBCTRICAL MEASUREMENT 09/30/94
3) 5 RAD IRRADIATION (.04 KRADS/HOUR) 09/30/94
POST-5 KRAD ELECTRICAT. MEASUREMENT [0/03/94

(5-50 was down for repair on 10/03/94. Paris annealed 24 hours at 25°C
prior to testing on 10/04/94)

4) 10 KRAD IRRADIATION (0,29 KRADS/HOUR) 10/04/94
POST-10 KRAD ELECTRICATL MEASUREMENT 10/05/94
(5-30 was down for repair on 10/04/94. Parts annealed 24 hours at 25°C

prior (o esting on 10/05/94)

5) 15 KRAD IRRADIATION (0125 KRADS/HOUR) : 16/06/94
POST-15 KRAD ELECTRICAT. MEASUREMENT : 16/07/94
6) 20 KRAD TRRADIATION {0.06 KRADSHOUR) 104/07/94
POST-20 KRAD ELECTRICAT MEASUREMENT 10/11/94
73 30 KRAD IRRADIATION {0.59 KRADS/AIOUK) 10/11/94
POST-30 KRAD ELECTRICAL MEASUREMENT 10/12/94
£) 168-HOUR ANNEALING @25°C 10/13/94
POST-168 HOUR ANNEAIL ELECTRICAL MEASUREMENT 10/19/94
9 168-HOUR ANNEALING @100°C* 10/19/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 10/27/94

PARTS WERE IRRADIATED AND ANNLALED UNDER BIAS; SEE FIGURE 1,

*High temperature annealing is performed lo accelerate long term time dependent effects (TDE}, namely, the
"rebound” effect due to the growth of inlerface stales after the radiulion exposure. For mare information on the
need to perform this test, reler to MIL-STD-883D, Meihod 1619, Para. 3.10.1.
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Table 100. Elecirical Characteristics of IDT7204
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for IDT7204 /1

Total Dose Exposure (krads) Anpezaling
Initials 2.5 5 10 15 20 30 168 hra 168 hrs
Teat Spac, Lim. /2 B25°cC gido°c
# Parameters Tnits min max | mean wd sd mean sd sd =4
1 |[voBE1 v|z.4 [4.5 E 3 .03 03 % i o2 .0z
2 [wvoRn2 V2.4 5.5 .03 .02 .02
3 VoLl mv| 0O 400 23 57 34
1 oLz mv| 0O 400 22 a8 40
5 |TIRB paA| O 10 ¢ 0 a
§ |IIL na| -10 0 o a aQ
7 |IOEZH nA|l ¢ 10 [} 0 o
& |I0ZL k| ~10 0 [¢] o [i]
8 jIccl ma| © 150 3.5 2.7 7.1
e |ICC2 mA| O 25 11 .10 .14
11 |Icc3a mik| € 4 .02 ] =14
1z [TA ILH ns| o 40 .29 .29 .20
13 |TERFF ns| 0 35 21 .30 .25
14 |TRHF nos| 0 50 AL .43 .46
15 |[TA HL ns| O 40 1.4 1.4 1.4
16 |THHF ng| ¢ 50 -AT7 3T .39
17 |TREF ng; 0 as .3z -1 .45
18 |TWEF ns| ¢ 35 g 24 K ¥ .28
1% |EUNC1,Veo=4,5V, Vih=4,5V, 1MHz/ |
20 |FUHC2 ,Vecom=b . 5¥ Viheb. 57, 1MH=
21 |FUMC3 ,Vecosd, 5V, Vih«3.0V, 1MH=
(22 |FUNCA ,Voo=5, 57, Vik=3 .0V, IMH=
23 |FUNCE,Vcosd. 5V, Vih=3 .0V, 20MH= L L LR
24 |FUNCE,Voo=5, 57, Vih=3. .0V, 20MH= B i3 TP

1/ The mean and standard deviation valuea were calculated over the eight parts irradiated in this testing.
The contzol sarples remained constant throughout the testing and i3 not included in this table.

2/ The=e are manufasturer's non-irradiated data sheet specificatiom limits. No post-irradiation
limits were provided by the manufacturer at the time the tests were performed.

3/ In the Functiopnal Tests, "P" means that all parts pasased this Functional Teat at this irradiation or
annsaling level, "F" means that all parts fajiled this test at this irradiation or annealing level, and
"nPMF" means that n parts passed at this level and m parts failed at this lewvel.

4/ Radiation-sensitive parameters: none.




NOTES:

VCC =
VCCI2 =
GND =
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Figure 1. Radiation Bias Circuit for IDT7204
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500V +05V. R= Z2ZK410% (14 W),
250V +05V,
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