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ADVISQORY ON THE USE OF THIS DOCUMENT

The information contained in this document haa bean develeped Bolely for the
purposa of providing general guidanee to employses of the Goddard Space Flight
Centar (GSFC). Thig document may be distributed ocutaslde gspc only ag a
courtesy to other government agencies and contractora. Any distribution of
this document, er application or ume of the information contained herein, jig
expressly conditjionad upon, and is subject to, the foellowing undarstandings
and limitaticna:

(a) The information wan deéveloped® for general guidance only and is
subjact to change ae any time;

{k) The information wag developed under unigue GIFC laboratory conditiong
which may differ suhutuntinlly from outeide conditions;

(o) GSFC does not warrant the accuracy of the information when applied or
ueed under other thap unigque GSFC lakoratory conditions;

(d) The information should not be construed am s represontation of
product performance by either GsFC or the manufacturer;

{2} Neither the Unjited Btates government nor any pereon aeting on bahals
of the United Statea government assumag any liability resulting from
the application or use of the information.
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DATE: June 30, 1992 PPM-92-212
TO: C. Bveland/300.1
FROM: K. Bahu/7809 ks |

SUBJECT Radiation Report on CSEFW Preject Part No,
MIC4469AJB (Control No. 5847)

cc¢: AL Sharma/311l
w—Libracy/300. 3

A radiation evaluation was performed on the MICd462AT5 (0o
Quad Driver to determine the total dose tolerance of thiy
part. A brief summary of the test results is provided
below. For detailed information, refer to Tables I throush
IV and Fiqure 1.

The total dose testing was performed using a cobalt-60 i
ray source. During the radiation testing, five parts o
irradiated under bias (see Figure 1 for bias configurat.iun,
and one part was used as a control sample. The total o
radiation steps were 2.5, 5, 7.5, 10, 15 and 20 krads*.
After 20 krads, the parts were annealed at 25°C for 143
hours, followed by a second anneal at 100°¢cC for 168 hous:o.
The dose rate was between .0z and .11 krads/hour, depasiine-
on the total dose level (see Table IT for radiation
schedule). After each radiation exposure and annealing
treatment, the parts were electrically tested at 259
according to the test conditions and the specificaticn
limits listed in Table III.

All parts passed all initial electrical measurcments and e
post-irradiation electrical measurements up to 5 krads.
After 7.5 krads, two parts exceeded the maximum
specification limits for ICC2 and all parts displayed zan
increased in ICC2 and propagation delay times. After v
krads, all parts exceeded specification limits for IcCiLy =zi.:
three parts exceeded specification limits for propagaticn
delay. After 20 krads, four parts exceeded specificatic::
limits for propagatien delay. ICCZ and propagation de.i.;
failures continued throughout both annealing steps, showi:
little or no recovery. Parts remained functional throuuti vt
all irradiation and annealing steps. No siqnificant
deqgradation was cbserved in any other tost paraneter,

Table IV provides the mean and standard deviation wvalu .. o
each parametcer after each radiation exposure and anncallng



treatment. Any further details abont this evaluation can be
obtained upon reguest. If ¥ou have any questions, please
call me at (301) 731-8954.

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



TAELE I.

Generic Part Number:
CSEFW Part Wumber:
Control Number:
Charge Number:
Manufacturer:

Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Number of
Control Sample:

Part Function:
Part Technology:
Package Style:

Test Engineer:

Part Information

MIC4460
MIC44694A5E
5847
C23720
Micrel
9123

&

206, 207, 203,

205

Quad Dirivor
CMOS

l4=pin DT

T. Mondy



TABLE II. Radiation Schedule for MIC4469A5D

EVENTS

1)

INITIAL (PRE-IRRADIATION)
ELECTRICAL MEASUREMENT

2} 2.5 KRAD TRRADIATION (57 rads/hour)
POST 2.5 KRAD ELECTRICAL MEASUREMENT
3) 5 KRAD IRRADTATION (36 rads/hour)
POST 5 KRAD ELECTRICAL MEASUREMENT
4) 7.5 KRAD IRRADIATION (57 rads/hour)
POST 7.5 KRAD ELECTRICAI. MEASUREMENT
5) 10 KRAD TRRADIATION (21.6 rads/hour)
POST 10 KRAD ELECTRICAL MEASUREMENT
6) 15 KRAD IRRADIATION (113.6 rads/hour)
POST 15 KRAD ELECTRICAL MEASUREMENT
7) 20 KRAD IRRADTATION (54.6 rads/hour)
POST 20 KRAD ELECTRICAL MEASUREMENT
8) 168 HOUR ANNEAL AT 25°C
POSR ROOM TEMPERATURE ANNEAL
ELECTRICAL MEASUREMENT
9) 168 HOUR ANNEAL AT 100°C
POST HMIGH TEMPERATURE ANNEAL
ELECTRTCAL MEASUREMENT
Notes:

- All parts were irradiated under b

ray facility at GSFC.

DATE

05/05/92

05/13/92
05/15/¢32

N5/15/%2
05/17 733

05/19/53
05721792

05/21 /32
05/2G/4%

05726 /%2
05/28/92

a5/28 /52
06701792

06701 9
06 /05 5z
QGfoRfaz

GG;’l'f"-‘“'—.:":

ias at the Co-60 gamia-

- All electrical measurements were performed off-gite -*
+259C,

— All annealing steps were performed under bias.



TABLE TIT.

~550C

ELECTRTICAL CHARACTERISTICS OF MIC4469AJTB

+2500 +12500
¥EST 8 . TEST NAME | TEST CONDITIONS | MIN  MAX | MIN  MAX MIN  MAX UNITS
1 ICC1 - VIN=Q, 4.5 vpo 0 g 0 4 0 8 mA
vDD=4.5 vDC
2 VIN=(0, 18 vDC 0 8 ) 4 ) 8 na,
1CCe VDD=18 VDC
3 ROHI VIN=(, 18 vDC 0 30 0 15 ) 30 Ohms
IOUT=-10 ma
YDD=18 VOO
4 ROLC VIN=0,18 vDC 0 30 a 15 0 30 Ohmsa
IOUT=10 ma :
VDD=18 v
5 YOL18 VIN=0_.8,7.4 vDC 0 300 0 150 0 300 mvDC
. ILOAD=1Q0 ma
VDD=18 vDC
3 VOH18 VIN=0.8,2.4 vDC | 17.7 - |17.8% - 17 .7 - VDo
ILOAD=-10 ma
VDD=18 VDo _
7 IIH VIN=0,18 vDC o1 +1 -1 +1 -1 +1 ua
' VDD=18 VDT
IIL VIn=(, 18 YDC -1 +1 Wi +1 -1 +1 Y
VDD=18 vDC
) TD1B VIN=0,5 VDC - - 0.4 75 - - ns
. 2/ VDD=18 VDC
i 10 TDZB VIN=0,5 vDC - - a.4 e - - ns
2/ VDD=18§ VDo
11 ID1A VIN=0,5 vDC - - 0.4 75 - - ns
2/ VDD=18 vDC
12 TD2A VIN=0,5 VO - = 0.4 75 - - ns
2/ VDD=18 Voo
13 T VIN=0, 5 vDC - . 0.4 25 - - ns
2/ 4/ VoD=18 Voo
14 TR VIN=0,5 vDC - - 0.4 25 - - ns
27 4 VLD=18 vDr
13 VI, ] VDC
i/ VDh=18 VDO - 0.8 - 0.8 - 0.8 viXC
16 VIH ) VDG
3/ VD=1 VDO 2.4 - 2.4 - 2.4 - Yo
17 DELTA 5/ SEE TESTS 3 & 4 - - -1.5 +1.% - - Chms
RORI, ROLO
18 DELTA 5/ SEE TESTS 1 & 2 - - -400 +400 - - ua,
N L34P5, I518




1/

2/

3/

1/

5/

TABLE III (cont.) ELECTRICATL CHARACTERISTICS OF MTC4462ATB

Tests in the Micrel data sheet whieh are not performodd:
ipk {(peak cutput current), I {latch—up pratection
withstand ceverse current). Functional tests ars

performed at VDD=4.5, 18V with VIL=0V, VIH=VDD, VOL={.,5,1.%v
and VOH=4.0,17.0V.

A S00pF + system capacitance is Placed on the outputs
during AC testing. The lower limitr for AC tests

is taken as 0.4 n2 to forge readingas of Ons to be failures.

VIL and VIH are tested during YOH and VoL,

These tests arec not performed on the S-3260 singe reliahte . I
results ¢ould not be obtained.ﬂ{u1a«'hufuifh+it : Pt VTR

Deita limits were arbitrarily chosen and are not

aansn for
failure,



TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing Steps for MIC4469ATB 1/

Total Doze Exposurs {TDZ) !xrads) Anneal
] z.5 =) 7.5 io 15 20 24 hrz. | 168 hrs

Spec. Limitsz]iPre-Fzd.) B25°C | 2+1¢0°C
Parameters min max [mean sd |mean sd fmean sd Jmean sd [mean ad mean sd [mean sd
FUNCT - - TR T T = o —r— ~ — g
FLNC2 - - B P P :
Icgl mal g 4 B3] .02 lo.s2] . ¢z 0. 70] a3 1 21 0.
ICC2 mA 0 ¢ J2.25|0.22.7110.27(2.28] 0.3 i 2.
EOHT ohma| 0o 15 12.17/ 0.3 {3.51] 0.3 |9.88 0.5 :
BOHC  ohms| 0§ 15 18:55/1.01(8.52[ 0.8 |B.34 0.4
VOL1& o] 0 150 178.1] 4 [31.5/4.1[32.2 4.1
VOHL& vil7.85 - 17.9]1 0117901 |i7.9 .01
IIH nA-.C00§ 1000 J5,16[ 0.7 [20.4] 8.9 53.7] 26 |2
ITL nal-1000) 1060 |-.08[ 0.4 | -12 | 7.8 -39 22 [ .
TO1B® nsl 0.4 7 43i2) 1.9 ].53, 1.5 [458.4] 2.9 K . il 11
TCZR ns| 1.4 7 41.012.2/42.5812. 3 [44.4f 2.1 .E 1KY
TOLA rEl 0.4 75 (320.zl1.8]31.0 1 9L31.E 1.8 .4 7. 1.
TD25 nsl £.4 | 75 |32.97(276 |34.3[ 2 5136.9]z2.1 .4 Y ER

HNote:

1/ The m=an and standard deviation values were calcuiated over the feur Farts irradiated in
thiz Zesting.

Tie control eawmcle rerma-red Surehant thirsugheur the taziing and iz ot iy oiiedzd in this telie.
FHD el iabla fars weova nentlente S o Rda Do nk
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FIGURE 1. RADIATION BIAS CIRCUIT FOR MIC4469ATB
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