Government Systems Group Linisys Comoration Telephone

A730 Buston Wy 301 731 8&ON
I srham w0 20706

UNISYS

DATE: September 16, 1994 PPM-94-027
TO: V. Patel/40%. 0
FROM: K. Sahu/300.1 K~
SUBJECT: Radiation Report on EQS/AM
Part No. 54AC374
Control No. 8439 cc: P. Dudek/300.1
A, Sharma/3 11
Library/300.1

A radiation evalualion was performed on $4AC374 (Octal D-type Flip-Flop) to determine the total dass 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 tay source, Puring the radiution testing, eight parts
were irradiated under bias (see Figure 1 for bias configuration), and two paits were used as control samples. The
lotal dose radiation levels weze 5, 10, 20, 30, 50, 75 and 100 krads*. The dose rate was between 0.15 and 1,39
krads/honr, depending on the total dose level (see Table H for radiation schedule), After (he 100 krad irradiation,
the parts were anncaled at 25°C for 168 houis, after which the parts were annealed at 100°C for 168 hours. After
each radiation exposure and annealing treatment, parts were clectrically tested according 1o the test conditions and
the specification limits** listed in "['able I11.

All parts passed initial elactrical measurements. All irradiated paris passed all ¢lecirical tests up to the 30 krad
irradiation level,

At the 30 krad level, S/N 92, 3, 94, 95, 96 and 98 excecded the maximur specification limit of 2.0 pA for ICCH,
with readings ranging from 2.16 10 3.00 pA. In addition, S/N 93, 95 and 96 exceeded the maximum specification
Limit of 2.0 A for ICCL, with readings ranging from 2.03 to 2,94 WA and 8/N 93 and 96 exceeded the maximum
specification Limit of 2.0 pA for ICCZ, with readings of 2,20 and 2.30 pA, respectively.

At the 50 krad level, S/N 92, 93, 94, 95, 96 and 98 exceeded the maximum specification limit of 2.0 pA for ICCH,
with readings ranging from 2.03 to 3.98 yA, §/N 92, 93, 94, 95, 96 and 98 excoeded the maximum spacification
limit of 2.0 pA for ICCL, with rcadings ranging from 2.25 to 3.89 pA and S/N 93, 95 and 96 exceeded the
maximum specification limit of 2.0 A for [CCZ, with readings ranging from 2.20 to 3,00 pA.

At the 75 krad level, all irradiated parts exceeded the maximum specification fimit of 2.0 pA for ICCH, with
readings ranging from 2.02 to 4.21 pA, 8/N all irradinted parts except S/N 97 exceeded the maximum specification
limit of 2.0 pA for ICCL, with readings ranging from 2.07 to 4.10 pA and 5/N 92, 93, 04, 95 and 96 exceeded the
maximum specification limit of 2,0 pA for ICCZ, with readings ranging from 2.20 to 3.40

*The term rads, as used in this document, means rads(silicon). All radiation levels cited arc cumulative,

**These arc manufacturer's non-irradiation dain specification limits. No post-irradiation limits were provided hy
the manufacturcr at the time these tests were performed. No radiation tolerance/hardness was guaranteed by the
manitfacturer for this part.
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At the 100 krad level, all irzadiated pars except 5/N 97 exceeded e maximum specification limit of 2.0 pA for
ICCH, ICCL and 1CCZ, wilh readings ranging from 2.12 to 4.54 pA. B/N 97 read 2.00 pA for ICCZ, $/N 92, 95
and 98 had readings ol 0.0 V for VOH1, VOH2 and VOH3, for which (he lower limits arc 2.9 V, 4.4 Vand 5.4V,
respectively,

All irradiated parts passed all functional tests thronghout all iradiation steps up to the 100 krad level and through
bolh annealing steps.

After annealing for 168 hours at 25"C, all irmdiated parts recovered to within specification limits for all test
paramelers.

After annealing far 168 hours at 100°C, ne rebound effects were observed.

Table I'V provides a summary of the failures for cuch parameter after different irradiation exposures and anncaling
steps.

Any further details about this evaluation can be vbtsined wpon recuest, If you have any questions, please call me at
{301) 731-8934,

ADVISORY ON THE s OF THIS DOCUMENT

The intornuation confained in this dooument has heen developer] solely for the purposs of providing
gencral guidunce to smployees of the Goddard Space Flight Cenier {GEFC). This decument may he
distriburted oulside GEFC only as a couriesy to other govanment agenciss and contractors. Any
distribution of this docament, or application ar use of the tdwmation contsined herein, is expressly
canditionel upon, and is sahjact 1o, the Follawing vnderstandings and limitations;

{2} The infurmation was developed for general guidance only snd is subject to change at any time;

() The information was developed under nnique GSFC laboratory conditions which may ditter
substantially from ewiside conditions;

(v} GSFC doss not warrant the accuracy of the information when applied or used under other than
uniqus GSFC laboratory conditions;

{d) The information should not be construed as 5 representation of product performance by sither (F8FC
or the manufacturer;

(g) Neither the United Kintes governmeni nor any person acting off behalt of the United Stares
gavermment assuntes any liability resulling from the application or use of the infurmalion,



TABLE [. Part Information

GCeneric Part Nuuber: S4AC3TY

EOS/AM

Fart Nymber: S4AC3T4*

BEOS/AM

Control Number: B439

Charge Number; C44406

Wanufacturer: Nationzal Semiconductor
Lot Date Code: 24184

Quantity Tested: 10

Serial Number of

Contraol Samplcs: 20,

Serial Numbers of

Radiation Samplc: 92, 93, 94, 93, 96, 97, 98, v9
Pant Function: Ocial D-type Flip-Flop
Part Technalogy: CMOS

Package Style: 20-pin DIF

Test Frquipment: 5-50

Test Engineer: T. Scharer

* No radiation tolcrance/hardness was guaranteed by the manufacturer for this part,
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TABLE Il Radiation Schedulc for 5S4AC374

EVENTS DATE

1) INITTAL ELECTRICAL MEASUREMENTS 08/5/94
1) 5 KRAD [RRADIATION (0.25 KRADS/AICUR) 08/08/94
POST-5 KRAD ELECTRICAL MEASUREMENT 08/09/94
3) 10 KRAD TRRADIATION (0.25 KRADS/HOUR)* 08/18/44
POST-10 KRAD ELECTRICAL MEASUREMENT 08/19/94
4) 20 KRAD TRRADIATION (0.15 KRADS/HOUR) - 08/19/94
POST-10 KRAD ELECTRICAL MEASUREMENT 08/22/94
3) 30 KRAD TRRADIATION (0.56 KRADS/HOUR) 08/22/94
POST-30 KRAD ELECTRICAL MEASUREMENT 08/23/94
6} 50 KRAD IRRADIATION (1.11 KRADS/HOUR) 08/23/94
POST-50KRAD ELECTRICAL MEASUREMENT 08/24/94
7) 75 KRAD IRRADJATION (1.39 KRADS/HOUR) 08/24/94
POST-75 KRAD ELECTRICAL MEASUREMENT 08/25/94
§) 100 KRAD TRRADIATION (1.39 KRADS/HOUR) 08/25/94
FOST-100 KRAD ELECTRICAL MEASUREMENT 08/26/94
9) 168-HOUR. ANNEALING @25°C 08/26/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 09/02/94
10} 168-HOUR ANNEALING @2100°C#+* 09/02/54
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 09/09/94

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

*The paris were stored at room temperature under bias for nine days while the Co-60 irradiator was undergoing
maintenance,

**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 €xposure, For more information on (he
need to perform this test, refer to MIL-STD-883D, Method 1019, Para. 3.10.1
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Table ITI. Electrical Characteristics of 54AC374
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for 54AC374 /1

Total Duse Exposure (krads) Amneal ing
Initials 5 14 AU 30 50 75 104 168 hrs 128 hrs

Test 2. Lim. f2
¥ razamter Tndts min max | mean ad ad sd
1 FINCL, Voo=3. .0V, Freq.= 1 MH=z : i
F FUNC2, Voomd By, Frau].= 1 MHZ
2 FUNCA, Voo=3.5V, Frag.m 1 Mz
4 FUNC4, Veo=3 0V, Freq.=1{ MHz
5 FUNCE, Voeood 57, Frag.=10 MH=z
5 [FUNCE, VoowD 5V, Frog.=10 MHz
T [VOH1 ) o2.sa | 300
B VOHZ Wl 4-4n 4.50
5 WCR3 V|l =40 5 .50
it [VOH4 ¥| .40 2.00
11 [WVOHS V| 3.70 ] 4.50
12 [VOHE V| d4.70 | 5.80
113 WOH7 V| a.a5 S.E0
14 |VOLl1 mY| 0,00 100

15 VOL2 my'| ©.00 Laa

18 [¥CL3 m] 0.40 14a

17 |VCLd my| 0.00 400
18 VaLs my| 0.00 400
18 |VaOL& my| 0.008 404)
20 VOL7? my| o.ca 1650
21 (VIC+ mv| 400 1500

27 [VIC- mv ! -18500 [ -400
2z |IIL, n& | -i00 0.0
zd IIH n&| 0.0 100

25 IOZH nhk( 0.0 500

2E IOEZL nhi -S540 0D.a
27 |ICCH BA| 00 | 2.0

z8  |ICCL BAl 0.0 | Z.0

s |Toce R EXEER

Notes:

1/ The mean and standard deviation values were calculated over the eight parts irradiated in this testing. The concrolL -
gsamples remained constant throughout the testing and are not included in this table.

2/ These are manufacturer's non-irradiated data sheet specification limits. MNo post-irradiation limits were provided
by the manufacturer at the time the tests waere performed.

The radiation sensitive parameters were [CCH, ICCL, ICCZ, VOH1, VOH2 and VOH3,
&



Figure 1. Radiation Bias Circuit tor 54AC374 ’
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BV =50VH03V, Veo/2 =25V +0.25 V.

2) All resistors = 2.0 kO + 10%,



