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A radiation evaluation was performed on 54AC109 to determine tho
total dese 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, eight parts were irradiated
under bias (sec Figure 1 for bias configuratien), and Lwo parts
were used as control samples. The total dosc radiation steps were
16, 20, 30, 50, 75 and 85 krads. After 85 krads, parts were
annealed at 25°C for 24 and 168 hours, and then irradiation wasg
continued to 185 and 285 krads {cumulative}. The dose rate was
between 0.3 - 5.7 krads/hour, depending on the total dose leveol
(see Table 11 for radiation schedule) . 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 & total of three

functional tests (al: 1MHz) after each radiation and annealing
sten,

All (B) parts passed all functicnal tests and parametric tests,
except ICCH/L, up Lo 285 krads. Al] parts exceeded the maximum
specification limit of 80uA for ICCH and ICCL affer the first
radiation step of 10 krads. ICCH readings ranged from 332ua to
ImA and 1TCCL readings ranged from 151ui to 435uA. TCCH/L
continued to degrade throughout the radiation testing to g%
krads, showed very slight recovery after 24 and 168 hours
annealing, and showed continued degradation atter 185 and 28%
krad cxposures, Table TV provides the mean and astandard deviation
valuoes for each parameter after different radialion e2xposures and
anncaling treatment:s. It alse provides a summary of functionatl
test: results after each radiation/annealing step.

Any further details about this evaluation Can be obtained upon

request. If you have any quastions, please call we at 301-731i~
8954,



TABLE I.

Generic Part Numher -

SMEX Common Buy
Part wNumber:

SMEX Common Buy
Control Number:

Charge HNumber:
Manufacturer:
Quantity Procured:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

FPart Function:®

Part Technology:

Package Style:

ParL Tnformation

54AC109
SY62-8955101EA (HA124247)

1651
Ca0101

Natiecnal Semiconductor Corporation
100

9036A

1,2
Dual JK Flip-Flop

CMOS

16-Pin DIE



-

TABLE IT. Radiation Schedule

EVENTS

BATE
1) Initial Flectrical Measurements ca/z22/91
2) 10 krads irradiatien @ 555 rads/hr 0d4/22/91
Post 10 krads Elcotrical Measurementces 04/23/91
3) 20 krads irradiation @ H25 rads/hr 04/23/91
Post 20 krads Electrical Measurcments 02/24/91
4) 30 krads irradiation @ 555 rads/hr gas24/91
Post 30 krads Electrical Measurements 04/25/91
5} 50 krads irradiation @ 1100 rads/hr 04/25/91
Pogt 50 krads Flectrical Measurements 04/26/91
6} 75 krads irradiation @ 1100 rads/hr D4/26/91
Post 75 krads Electrical Measurements g4/27/791
7) 85 krads irradiation @ 580 rads/hp* 04/27/91
Post 85 krads Elecirircal Measurements 04/28/791
8} 24 hrs annealing 04/29/91
Fost 24 hr Electrical Measuremenls 04/30/91
9} 168 hrs annealing 04/23/91
Post 168 hr Electrical Measurements 05/06/91
10) 185 krads irradiation @ 5550 rads/hr 05/06/91
Pest 185 krads Electrical Measurements 057071791
11) 285 krads irradiation @ 5700 rads/hr 05/07/91
Post 285 krads Electrical Measuremants 05/08/91

Hotes:

~ All.parts were radiated nnder bias at the cobalt-60 gamma Ly
facility at GsFcC.

- All electrical measurcments were poerformed off~site at 25°C.

- Annealing was performed at 25°C uyndor bias,

X Anomalous Event: Parts were scheduled to receive a net dose
of 25 krads (cumulative dose of 100 krads) at this radiation
step: however, the timer at the radialion facility was
inadveriently set for 16 hours, instead of 43 hours, and the
parts received a net dose af 10 krads al: this radialion step.
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TABLE IV: Summary of Electrical Measurements
afier Total Dose Exposures and Annealing for 54AC109

Tctal Dese Exposure (krads)
Initizgls 10 20 3¢ 50 75 85
Speo. Limics

Paramzters min Ma® maan, sd rean ad mean sd MEAT sd ad
funcl & 1MH=z : : 1
Func2 & 1MEz
Furai @ 1MHz
VOH1 Vi 2.9 3.0 qd .01 .01
VOHZ V| 2.4 3.0 .03 .01 .01
VOH3 V] 4.4 4.% 0 Q J1
VOHA vl 3.7 4.5 .03 .C1 .62
VOHEA V! £.4 5.5 0 | 91
VZH6 vl 4.7 5.5 L3 .01 .03
WORT V| 3.85 5.5 04 LOZ .04
oL o ] 104 ] 1.3 1.4
VOL1z2 nvw ¥ SO0 0 5 5
VOL3E Y 0 104 0 3.1 _4
VOLA4 m¥| 0 590 22 8 g
VCL5 my Q 100 1.8 3 .1
VOLE mv, D 5C0 21 8 8
VLT my i 1656 40 14 17
IIn nai C 1000 N i}
ZiL nAl-1000Q 4 0 ]
ICCE ua| O 30 51 2E3 2E3
ICCL . ud; 0 80 L 23 1F3 2E3

<Table IV continued on next page>




TABLE IV. (continued)

Annealing Total Dose (krads)
Initials 24 hrs _68 hrs 185 285
Spee. Limits
Paz-zmeters min max mear 1ol mean sd me ad mean asd rean 5d
fFuncl @ 1MH=z £ : - “Pa
Funcgd @ 1MH=z
Func3 @ 1MH=z
VEH1 vl 2. 0 05 .1
VOH2 v 2. Y 04 .02
VOE3 vl 4. 0 .05 .01
VOHS vl 3. .02 .05 .01
VORS 5. ¥ 05 .01
VOHE v 4, .0z .08 .01
VQH7 Vi 3, .06 .07 .C2
VCL1 nv| O C 1.5 5
VOL2 v 0 18 335 q
VOL3 v 0 0 1.4 5
VOLY mv| 0 31 22 6
VOLS nv| 0 0 1.C 5
VOL4 m¥| 1 31 21 &
VCLT nv| ¢ 148 78 10
ITE na| 0 0 0 0
IIL nA[-1000 J ¢ 0
|ICCH HA 0 .02 E3 3E3
|zccs ual 0 .02 E3 ZE3
Note:

1/ The mezn ard stardard deviatior wvalues were czloulatad aver the eight

Tae contrcl samgles remairned ¢onstant threughout the

—-f-

parts irradiated in this
testing z2nd are not included in “his table,




Figure 1,

Radiation Bias Circuit for 54A0109
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