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The information centained in this document has been developed colely fer the

- purpoee of providing general guidance to employees wf the Goddard Epace Flight
center (GSFC). Thim document may be distributed cutside GSFC only as a
courtesy to other government agancies and contractors. Any distribution of
this document, or application or vse of the infeormation contained Merein, is
expresaly conditioned upon, and is subject to, the following understandings
and limitations:
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The information was developed for general guidance only and is
subjert ta change at any time;

The infermation was developed under unique GSFC laboratory conditions
which may differ substantially from ocutside sonditions;

GSFC does not waxrant the accurzcy of the infermation when zpplied or
used under other than unigue GSFC laboratery conditions;

The information should not be construed as a representation of
preduct performance by either GSIC er the manufacturer:

Keither the United States government ner any pexson acting on behalf
of the United States government assumes any Lliability rgsulting from
the application or use of the infermation.
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A radiation evaluation was performed on 54AC299IMQB to determine
the total dose 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 dese testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were
lrradiated under bias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 10, 20, 30, 50, 75, 100 and 200 krads*. After 200
krads, the parts were annealed at +259C for 168 hours with
measurements taken after 24 hours and 168 hours. After this
annealing, parts were irradiated to 300 krads after which they
were annealed under bias at +100°C for 168 hours. The dose rate
was between ©¢.3 and 5.3 krads/hour, depending on the total dose
level (see Table II for radiation schedule). After each
radiation exposure and annealing treatment, the parts were
electrically tested @ +25CC according to the test conditions and
the specification limits listed in Table IIT. fThese testsg
included three functional tests (two at 1 MHz and one at 40 MHz).

All parts passed functionally throughout testing to 300 krads and
upon the subsequent high temperature anncaling for 168 hours.

The partes passed all parametric tests and stayed within the
specification limits up to 100 krads of irradiation. However,
after 200 krads, 2 parts failed to meet the specification limits
for ITH, ITL, TOZH, I0ZL, ICCH, ICCL, and TCCZ. The maximum
readings for these parameters were as follows: TIIH = 94 ua
(limit 1 wa), ITL = -72 uA (limit -1 uwA), IOZH = 94 uA (limit 10
UA), IQZL = -70 uhA (limit ~10 ua), ICCH = 383 ua (limit 160 ud),
ICCL = 382 uA (limit 160 uaA) and ICCZ = 288 uA (limit 160 ud).

In additicon, one other device marginally exceeded the
specification 1imit of 1 uA maximum for IIH. After the 168 hour
annealing at 259C, the parts showed significant recovery and were
within the specified limits for IOZL, ICCH, IcCL and ICCZ.
However, 2 parts were still marginally above the limits for iIH,
LIL, and TOZH. Upon further irradiation to 300 krads the same 2
parts were again exceeding the specification limits for IIH, IIL
10ZH, IGZL, ICCH, ICCL, and ICCZ. The ICCH, ICCL and ICCE
readings for these two parts were in excess of 1 ma. Alzo, one
part was marginally exceeding IIH. On annealing the parts for



168 hours at 1009C, the parts showed significant recovery and all
parts were within the specification limits for all test
parameters. Table IV provides the mean and standard deviation
values for each parameter after different irradiation exposures
and annealing steps. It alseo provides a summary o©f functional
test results after these radiation/annealing steps.

Any further details about this evaluation can be obtained upoen
request. If you have any questions, please call me at (301) 731~
8954.

*In this report, the term "rads" is used as an abbreviation for
rads (Si).



TARBLE T. Part Information

Cecneric Part Number: 54AC299T.MQB

SMEX Common Buy

Part Number: 5962~88754012A

SMEX Common Buy

Contrel Number: 1401

Charge Number: C20351

Manufacturer: National Semiconductor

Lot Date Cocde: 9021

Quantity Tested: 10

Serial Numbers of

Radiation Samples: 82, 83, 84, 85, B6, 87, 83, 89

Serial Numbkers of

Control Samples: 80, 81

Part Function: UNIVERSAL SHIFT/STORACE REGISTLR
WITH TRI-STATE QUTPUTS

Part Technology: CMOs

Package Style: 20 pin LCC

Test Engineer: C. Nguyen



TABLE II. Radiation Schedule for LAACZ299LMQGR

EVENTS DATE

1) Initjial (Pre-Irradiation) Electrical Measurements 11/13/91

2) 10-KRAD TIRRADIATION (500 rads/hour) 12/10/91
POST 10-KRAD ELECTRICAL MEASUREMENT 12711 /81

3) 20-KRAD IRRADIATION (525 rads/hour) 12/11/91
POST Z20-KRAD ELFCTRICAL MEASUREMENT lz/712/91

4) 30-KRAD IRRADTATION (500 rads/hour) 12/12/91
POST 30=-KRAD ELECTRICAL MEASUREMENT 12/13/51

>) S0-KRAD IRRADIATION (3GC rads/hour} 12713791
POST 50-KRAD ELECTRICAI, MEASUREMENT 12/16/91

6) 75-KRAD IRRADIATION (1550 rads/hour) 12/16/91
POST 75-KRAD ELECTRTCAI, MEASUREMENT 1z2/17 /91

7) 100-KRAD IRRADIATION (1315 rads/hour) 12/17/91
POST 100-KRAD ELECTRICAL MEASUREMENT 12/18/91

8} 200-KRAD IRRADIATION (5260 rads/hour) 12/18/921
POST 200-KRAD KLECTRICAL MEASUREMENTS 12/19/f91

9) 24 HOURS ANNEALING AT +28°9C 12/12/91
POST 24-HOURS ELECTRICAL MEASUREMENT 12/20/91
10) 168 HOURS ANNEALTNG AT +28°9C 12/19/91
FOST 168-HCURS ELECTRICAIL MEASUREMENT 12/27/91

11) 300-KRAD IRRADTIATION (1470 rads/hour) 12/27/¢1
POST 300-KRAD ELECTRICAL MEASUREMENTS 12/30/91

12} 1e8 HOURS ANNEALING AT +1009¢ lz2/30/91

POST 168 HOURS AT +1009C ELECTRICAL MEASUREMENTS N1/06/92

Notes: =~ All clectrical measurements were performed off-site at
+259C. ;

- All parts were radiated under bias at the cobalt-&0
gamma ray facility at G3FC.

- Annealing was performed under bias.



Table III. Electrical Characteristics of 54AC2991LMQR
FUNCTIONAL TESTS PERFCEMED
PARAMETER VCC VIL VIH CONDITIONS PINS LIMITS OVER TEMP.

FUNCT 1 3.0V 0.0V 3.0V FREQ=1.00MH= T/Q VOL<1.50V; VOH>1.50V
FUNCT 2 .9V 0.0V 5.5V FREQ-1.00MHz T/O VOL<2.75V; VOII»>2.75V
FUNCT 3 4.5V 0.0V 4.5V FREQ=40,0MHz TI/0 VOT.<2.25V; VOH»2.25V
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DC PARAMEIRIC TESTS PERFORMED

PARAMETER VOO VIL VIH CONDI'P'IOHNS PINS LIMITS @ 25°C
VOH1 3.av 0.50V 2.10V LOAD=-50uA OUTE > 2.9V ;7 <3.0V
VOH2 4.5V 1.35V 3.15V LOAD=-S0uA QUTS > 4.4V ; <4.5V
VOH2 5.5V 1.65V 3.85V LCAD=-50uA OQUTS > 5,4V ; <5.5V
VOH4 3.0V 0,90V 2.10V LOAD= —4mA OUTS > 2.4V ; <31.0V
VOHS 4.5V 1.38V 3,15V LOAD=-24mA OUTS > 3.7V ; <4.5V
VOH6 5.5V 1.65V 3.85V LOAD=-24mA OUTS > 4.7V ; <5.5V
VOQH7 5.5V 1.65V 3.85V LOAD=-50mA OUTS >3.B5V ; <5.5V
VOL1 3.0V 0.90V 2.10V TOAD=+50uA OUTS > 0.0V ; <0.1QV
VOL2 4.5V 1.35V 3.15V LOAD=+50uA OUTS > 0.0V ; <0.,10V
VOL3 5.5V 1.65V 3.85V LOAD=+50uA OUTS > 0.0V ; <0.10V
VOL4 3.0V 0.90V 2.10V LOAD= +4mA OUTS > 0.0V ; <0.50V
VOLS 4.5V  1.35V 3,15V LOAD=+24mA OUTS > 0.0V ; <0.50V
VOL6& §.5V 1.65V 3.85V LOAD=+24mA OUTS > 0.0V ; <0Q.50V
VOL7 5.5V 1.65V 3.85V LOAD=+50mA OUTS > 0.0V ; <1.65V
IIH 5.5V 0,0V 5.5V VIN = 5.5V INS > 0.0uA ; <1.0uA
IIL 5.5V 0.0V 5,5V VIN = 0.0V INS >-1.0uA ; <0.0Qua
I0ZH 5.5V 0.0V 5.5V VOUT= 5.5V OQUTS > 0.0uA ; < 10uA
TOZL .5V 0.0V 5.5V VoUT= 0.0V OUTS > —-1QuA ; <0.0uA
ICCH 5.5V 0.0V 5.5V VIN = 0.0V VCC > 0.0ud ; <160uA
ICCL 5.5V 0.0V 5.5V VIN = S5,5V VCC > 0.0ud ; <160uA
1CCT 5.5V 0.0V 5.5V VIN = 5.5V  VCC > 0.0uA ; <160ud
AC PARAMETRIC TESTS PERFORMED
PARAMETER VCC VIL  VIH PTNS LIMITS @ 259
TPHL C Q 4.5V 0.0V 4.5V CLK TO ON >1.0nS ; <16.0nS
TPLH Q07 4.5V 0.0V 4.5V CLK TO Q0&07 *>1.0nS ; <14.5nS
TPLH C Q 4.5V 0.0V 4.5V CLK TO ON >1.0n8 ; <14.5n8
TPLH Q07 4.5V 0.0V 4.5V CLK TO QO&0D7 >1.0nS ; <14.0nS
MR_QH 4.5V 0.0V 4.8V MR TO QN >1.0ns ; <15.0nsS
MR Q0Q7 4.5V 0.0V 4.5V MR TO QO&07 >1.06S ; <15.5nS
TPZH OQN 4.5V 0.0V 4.5V OE TO QN >1.0nS ; <12.5nS
TPZL OON 4.5V 0.0V 4.5V OE TO ON >1.0nS ; <13.0nS
TPHZ OQN 4.5V 0.0V 4.5V OF TO ON >1.0nS ; <14.0nS
TPLZ OQN 4.5V 0.0V 4.5V OFE TO ON >L.0nsS ; <12.5nS
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54AC299LMQB 1/ 2/

Total Dose Exposure (TDE) (krads) arneal |TDE {(kradsi Anneal
. 0 10 20 50 | 75 100 | 206 168 hes | 300 168 hrs
spec Limits| {Pre-Rad} : & 25°0 & 110°C
Parameters min max Jmean sd imean &4 mean s¢ |mean ad mear mean sd
FONClL @ 1 MH= BHYE : DA Hage f
FUNC2Z & 1 MHe : §
FUNCA @ 40 MHZ :
VoHL 3.0v v | 2.3 | 3.0 q q0.01
voH2 4.5% v | 4.4 | 4.5 0 0
VOHI_5.5v v 5.4 | 5.5 ] 0
VOH4 _3.0v v | 2.4 3,0 1] 0
VOHS 4.5¥ ¥ | 3.7 . 4.5 0.02 0.0L
VOHE_6.5% v | 4.7 | 5.5 0,02 0.0l
YOoET_5.5v Vv | 3.85| 5.5 0.04 G.02
voLl 3.0v ¥ 0 c.16 g o
VOLZ 4.5v ¥ a a,10 a 0
VoLl 5.5V vV ] .10 1] 0 5]
vaLd_3.0v Vv 0 0.50 0,01 {0.01 (6 0.01 |
VOLS 4.5V ¥ ¢ | 0.50 0.0z : fpd2 0. 02
VOLG S.5V ¥ 0 0.50 0.02 T 0.02 |
VOL7_5.5¥ ¥ ¢ | 1.55 0.04 RERTIR
IIE LA g 1.0 0 51,12
ITL us | -1.0f o L 03 3| a.40 [-3.
1078 up 0 10 0 0. 1,57 | 10use
IDZL uA | -1C o 0 glo.55
ICCH 5F 0 150 ] £L.50[133.1
100L uA 0 160 4 V413132, 8127
ICCE us 0 | 1&¢ 0 1324




TABLE IV (Continued): Summary of Electrical Measurements After

Total Dose Exposures and Annealing for S4AC299L.MQB 1/ 2/
Total Dose Exposure (TDE) tkrads) anneal |TDE (krads| anneal
] 1¢ 20 B0 T8 124 200 168 hrs aco 168 hrs
Spes Limitel {Pre-Zad) 259C & 10¢eC
Farameters min max mean ad mean &d mean &4 mean =sd
TPHL_C ¢ ns | 1.0 | 16.0 9E] 0,28 FETE 1024 0.40 i 0. 40
TPHL 07 ns 1.0 | 14.5 ¢.24 |¥ 9 0,29 |1 0.36
TPLE € Qg nS | 1.0 | 14.5 0.15 [; | ¢, 36 4,37
TPLH_ Q07 nSs | 1.0} 14.0 0.34 [ al 0.36 0.38
MR_ON ng | 1.0 | 15.0 10,42 |1 0.47
MR GOR7 n3 | 1.0 | 15.5 0. a0 | 0,33 |1
TPZH_OQN ngf | 1.0 | 12.5 .20 {o0.2219
TPIL OOM g | 1.0 ] 13.0 0.22 0.24 :
PPHZ_OOH ns | 1.0 | 14.0 1.02 | 1.05 g9
TPLE OQN ns | 1.0 | 12,5 Ei0.26 0.28 12511
Notes:

1/ The mean and stancard deviation values were calculated over the eight parts irradizted in this testing,
The control samples remained constant throughout the testing and are not incluced in -his cable.

2/ Post 1) krads and pdst 24 hour annealing measurements at 25°C are not includec in Table IV,

available upon raquest.

-7

This da:a

is



Figure 1.

Radiation Bias Circuit for

54AC299LMQB
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