Government Systems Group Linisys Corporation Telephone
4700 Buston Way 301 /31 BeOb
Lanham MO 20706

UNISYS

DATE: October 3, 1994 PPM-94-020
T, V. Patel/4006.0
FROM: K. Sahu/300.1
SUBJECT: Radiation Report on EGS/AM
Part No. S4AC299
Control No. 8431 [olon P. Dudek/300.1
A, Sharmas3ll
Lihrary/300.1

A radiation evaluation was performed on 54AC299 (B-input Universal Shift/Storage Register, 3-state) to determine
the total dose tolerance of these parts. A brief summary of the test results is provided below. For detailed
information, refer 10 Tables | through IV and Figure 1.

The totat dose testing was performed using a cobali-60 gamma 1ay source, During the radiation testing, eight parts
were irradiated under bias (see Figure 1 for bias configuration), and two parts were used as control samples, The
total dosa radiation levels were 5, 10, 20, 30, 30, 75 and 100 krads*. The dose rate was between 0.15 and 1.47
kradg/hour, depending on the total dose level (see Table 1L for radiation schedule). After the 100 krad irradiation,
the parts wers annealed 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

All parts passed initial coctrical measurements. All irradiated paris passed all electrical tests wp to the 10 krad
irradiation level.

At the 20 krad irradiation level, all irradiated parts exceeded the maximum specification limit of 2.0 pA for ICCH,
ICCL and ICCZ, with readings ranging from 2.3 10 3.7 pA.

At the 30 krad level, all irradiated pars recovered to within specification limits for &l1 tests.

At the 50 krad level, all irradiated parts exceeded the maximum specification limit of 2.0 pA for [CCH, ICCL and
ICCZ, wilh readings ranging from 3.9 10 7.4 pA.

At the 73 krad level, the same parts exceeded the maximuom specification limit of 2.0 na for ICCH, ICCL and
ICCZ, with readings tanging from 5.8 t¢ 7.8 pA. In addition, S/N 62 exceeded the maximum specification limit of
14.0 ns for TPHZ1, witl a reading of MO0 ps and S/N 64 and 69 marginally exceeded the maximum specification
Timit of 0.10 V for VOL3, wilh readings of 0,101 and 0.105 'V,

At the 100 krad level, the same paris exceeded the maximum specification limit of 2.0 pA for ICCH, ICCL and
ICCZ, with rcadings ranging from 4.4 to 6.8 uA. In addition, 3/N 64 failed VOH tests #3, 4 and 6. The 1¢adings

w..  were 0 Vin each casc. S/ 57 also marginally exceedad the maximum specification limit for VOL3, with a
reading of 0.111 V.

*The term rads, as used in this document, means rads(silicon). All radiation levels Ciled are cunnulalive.
*+*Thege are manufacturer's non-irradiation data specification limits. No posl-irradiation limits were provided by
the manufacturer at the time these tests were performed.  No radiation lolermmce/hardness was guaranieed by the
manufacturer for this part

-1-



All parls passed all finctional tests throughout alt irradiation steps up to 100 krads and through both annealing
steps,

After annealing for 168 hours ut 25°C, $/N G4 passed all VOH tests. No significant recovery was obscrved in
ICCH, 1CCL ot ICCZ.

After annealing for 168 hours at 100°°C, no rebound effects were observed.

Table IV provides a summary of the results for cach parameter after different irradiation cxposures and annealing
steps.

Any further details about this evaluation can be obtained upon request. If you have any questions, please cali me at
{301) T31-8954.

ADVISORY GN THE USE OF THIS DOCUMENT

The infornation costained in this document has besn developed solely for the pupose of providing
genecal guidance to employses of fle Goddard Space Flight Center (GSFC). This document ray be
distnbuled outside GBFC waly ay a courtssy to other govettunant agencies and contractors.  Any
disiribulion of thiv documenl, or applicativn or usz of tho infommation woininsd berehy, 19 sxpeessly
vondilional upon, und ix subject o, the following undersiandings and limitalions:

{a) The informalion was developed [or gemersd guidao: ooly and 1 suljed to dmags at wry s,

(b The informalion waa developed wnder unique GSFC labomlory wondilions whivh may Jiffix
substamially from ouisids conditions;

(e} OSFC does not warrant the accuracy of the information when applied or used under other than
uniqua GSFC Jaboratory conditions,

(d) The information should not be constraed as a represantation of product performance by either GSFC
or the mantfactursr:

(s) Neither the United States goveenment nor any person ecting on behalf of the United States
government assimes any Liabality roxutting fivum the application o 1ss of the information.
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TABLE 1. Part Information

Generic Part Number:

EOS/AM
Part Nurnber:

EOS/AM
Control Nuruber:

Charge Mummber:
Manulaciures:
Lot Date Code:
Cuantity Tested:

Serial Number of
Control Samples:

Serial Nambers of
Radiatior Sample;

Part Function;

Fart Technolopy:
Package Style:
Test Equipment:

Test Engineer:

-3-

S4AC200
54AC200*

3431

C44406

Nulional Semiconductor
9420

10
60, 61

62, 63, 64, 63, 66, &7, 68, &9

g-input Universal Shifl/Storage Regisler,
3-state

CMOS
20-pin BIP
5-50

A Karygiannis

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE Il. Radiation Schedule for 54AC299

EVENTS DATE

Ly INITIAL ELECTRICAL MEASUREMENTS (18/23/04
2) 5 KRAD [RERADIATION (0,21 KRADSHOUR) 08723794
POST-5 KRAD ELECTRICAL MEASUREMENT 08/24/94
3) 10 KRAD IRRADIATION (0.28 KRADS/HOUR) 08724794
POST-10 KRAD CLECTRICAL MEASUREMENT 08/25/94
4) 20 KRAD IRRADIATION (0.56 KRADS/HOUR) 08/25/94
POST-10 KRAD ELECTRICAL MEASUREMENT 02/26/94
5330 KRAD IRRADIATION (0,15 KRADS/HOUR) 08/26/94
POST-30 KRAD ELECTRICAL MEASUREMENT 08/29/94
6} 50 KRAT IRRATHATION (1,05 KRADS/HOUR) 08/29/94
POST-30KRAD FLECTRICAL MEASUREMENT 08/30/94
7) 75 KRAD IRRADIATION (1.47 KRADS/HOUR) 08/30/94
POST-75 KRAD ELECTRICAL MEASUREMENT 08/31/94
8) 100 KRAD IRRADIATION {0.57 KRADS/HOUR) 08/31/04
POST-100 KRAD ELECTRICAL MEASUREMENT 09/01/94
9) 168-HOUR ANNEALING @25°C 09/02/094
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 09/09/94
10} 168-HOUR ANNEALING @100°C* 09/09/94

POST-168 HOUR. ANNEAL ELECIRICAL MEASUREMENT** 09/15/94

PARTS WERE IRRADIATED AND ANNEALED UNDER RIAS; SEE FIGURE 1.

*High temperature anncaling 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 1o MIL-STD-883D, Method 1019, Para. 3.10.1.

**Duc to a power failure, the annealing at 100°C was interrupted for three days.
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DL PARAMETRIC TESTS PERFORMED

Table III. Electrical Characteristics of 54 AC299
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for 54AC299 /1

Total Dose Exposure {(krads) | Annealing
Initials 5 1D 20 30 al 15 146 128 hxrs 188 hrs

Tant Spac=. Lim. /2 @25°C ®I00°C
# paramater tnits min max ad ad =d maam ad xmAn ad

1 _[FURCL, Vao=3.0V, Freq.= 1 MHz

2 FUNC2, Voc=d.E5V, Freq.= 1 MHx

1 |FUNC3, Voo=d.5V, Freq.=i0 HHz

4 [woH1 V[ 2. %0 | 3.00 o To1 01 ot

5§ |VOHZ Vi{4.40 | 4.50 0 0 o B

£ [VOH3/ 2 W 5.40 | 5.50 7 0 [ D

7 |vOH4 V[ 2.40 | 3.00 o 0 o1 .0l

3 |VCHS V[ 3.70 ! 4.50 o1 T FF] F]

3 |VOHB/3 V270 | §.50 o1 0z .63 D2
.10 [VGRT/3 V| 3.85 [ 5 .50 .03 .06 07 .DE

11 VoLl V| 6.00 | 100 1.9 2.5 5.0 5.5

iz |[vOLZ mY| ©.00 | 100 z.8 3.6 13 1t

17 |[VOL3 V| 0.00 | 100 3.7 4.9 18 14

14 |[VOL4 /| 0.00 | 400 7.2 9.5 17 iz

15 |[VOLE mY| 0.00 | 400 1% 1B Y 22

1€ |[VOLB mv| .00 | 400 14 25 43 24

1T |[VOL7 mv| 0.0 | 1650 Z5 62 3] Y]

18 |IIH nh| 0.7 | 100 1.4 1.2 7.5 .6

18 1IIT, na| -100 | 0.0 T B o 0

70 |IOZH nA| ©.0 | 600 Z.0 1.9 5.2 7.8

21 |IOZL nA| -800 | 0.0 G T T ]

2z |ICCH pil 0.0 | z.0 0 07 .37 N

2% |1CGL A} 0.0 | 2.0 o 0% .38 L]

21 |I0CZ PA[ G.0 | 2.0 D .07 T %

25 |TPALL ne| 1.0 | 156.0 27 T .28 T

2e |TPHL2 na| 1.0 i4.5 .22 .20 21 .21




TABLE 1V: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for 54AC299 /1

\ Total Dose Exposure {krads) Aonealing
Initials 5 1o Z0 ib {1 Th 104 168 hrs Lo hrs
Tast azas*C @100°*C
¥  Pacamatar Unita ad ad MBRD ad ad sd AT ad maan sd ad
27 TPLHL na .34 Las B .35 .34 EY I HCR .34 .35
28 |TPLHZ ns .28 .24 .24 .22 .24 2.0 .30
2y |TPHL3 na A4 .35 =13 .37 L3B .33 L3
an  |TPHL4 na .19 .1a .20 .20 .24 2.3 .27
a1 |TPEHL ns .18 .18 .19 ) .18 .16 .18
iz |TPEZL1 [iT) .18 .16 LLE T .17 .15 .17
as TPHZ1 ns 1.0 AR 1.0 1.0 1.2E3 .91 .57
a4 |TPLEL ns .17 .19 .13 .1a .17 19 18
Notes:

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

2/ Thesge are manufacturer's non-irradiated data sheet specification Limits, No post-irradiation limits were provided
by the manufacturer at the time the tests were performed.

3/ One pa~t (8/N ¢€4) failed thesge tests at this irradiation level, cherefore, the resul.s for thiz level ars ¢lver as
"nPmF, wherm n is the number of parts pasgsing the tesgt and m is the number of parts failing the test.

The radiation sensiﬁve parameters were [CCH, ICCL, ICCZ, TPHZ1, VOL3, VOH3, VOHG and VOH?7.



Figure 1. Radiation Bias Circuit for S4AC299

p

\j:.l

£

po

i
IR

19}ms, —=—AWWK

18 |05y ——

T

16 |—ifo,

15f1/0g

141704

13170, 4

12 — W

105 ——— W

DVee=350V£05V, Vool =2.5 V£0.25 V.

2} All resistars 2k + 10%, 1/4 W.



