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A radiation evaluation was performed on the M38510/119-06BCA '
{LF147) Quad Op ARpP o determine the rotal dose tolerance of
these parts. A prief summary of the test results is

provided below. For detailed information, refer ta Tables 1
through IV and Figure 1.

The total dose testing was performed using a cobalt-60
gamma-ray source. The total dose radiation steps were 2.5,
g, 10, 15 and 20 krads (the term rad as used here means
vad(si)). The parts were kept under bias during irradiation
and annealing {see Figure 1 for hias configuration) - TwWO
parts were used as a control sample. After 20 krads, parts
were annealed at +26°C for 168 hours. The dose rate was
petween 0.125 and 0.25 krads/hour, depending on the total
dose level (see Table LI for radiation schedule) . After
cach radiation exposure and annealing tyreatment, the parts
were electrically tested at +25°C according to the test
conditions and the specification-limits listed in Table ITT.

All parts passed the initial az well as the post-2.5- and
post=5-krad electrical tests. After the l10-krad
jrradiation, all eight parts exceeded the maximum
specification 1imit of 200 pA for Ib+2 and five of eight
parts exceeded the maximum specification limit of 200 pA for
Tpb-2. After the 1s5-krad and 20-krad jrraadiations, all
eight parts exceeded the naximumn specification limits far
IB+2 and Ib-2, and after the 20-krad iyradiation, all eight
parts also exceeded the naximum specification limit of 200
pA for 1b+l, Th+3 and Ib-3.



After 168 hours of annealing at 25°C, all eight parts showed
partial recovery for Tb+l, Ib+2, Tb+3, Ib-2 and Ib-3. All
other parameters remained within specification limits
throughout all irradiation and annealing steps. HNo
functional failures occcurred during irradiation or
annealing. '

Table IV gives the mean and standard deviation values for
each parameter after different irradiation exposures and
annealing steps.

Any further details about this evaluation can be obtained
upon reguest. If you have any questions, please call ne at
(301} 731-8954.
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TABLE

Generic Part Hunbear :

GGS]WIND]TGRS-
rart Humber:

Control Number:
Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

serial Number of
Radiation Samples:

serial Number of-
control Samples:

part Function:
Part Technology:
package Style:

Test Engineer:

I.

Part Information

L.F147

M38510/116-09BCA
6506

£23924

National seniconductor

904020

10

i, 4, 5, 6, 7, 8

ouad Op Amp
BiFET
14-pin DIP

T. Mondy

9

10



TAELE Il. ‘Radiation cchedule for Lr147

EVENTS

1) INITIAL (PRE—IRRADIATIDN)
ELECTRICAL MEASUREMENT

2} 2.5- KRAD IRRADTATION (0.125 krads/hour)*

POST-2.5—KRAD ELECTRICAL MFEASUREMENT

3) 5-KRAD TRRADIATION (0.12° krads fhour)
5OST-5-KRAD ELECTRICAL MEASUREMENT

4) 10-KRAD IRRADIATION {0.25 krads /hour)
POST-10-KRAD ELECTRICAL MEASUREMENT

§) 15-KRAD IRRADIATION (0.25 KRAD/HOUR)
lPOST—lS-KRLD ELECTRICAL MEASUREMENT

6) 20-XRAD IRRADIATTON (0.125 KRAD/HOUR)
POST-20~KRAD 'ELECTRICAL MEASUREMENT

7} 168 HOURS ANNEALING AT +25°C
POST-168-HOUR ELECTRICAL MEASUREMENTS

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT +25

DATE

07/01/92

07/20/92
07/21/92

07/21/92
07/22/92

07/23/92
07/23/92

07/23/92
07/24/92

07/24/92
07/27/92 .

07/27/92
08/03/92.

ncl

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



Table YIT.

Electrical Characteristics of L¥F147

Test Units|Spec. Lim. Test Conditions

min max
+icc mA 0 14 |vece+=15V, Vec-=-15V, Vo=0
-Ilcc mA 14 0 |Veec+=15V, Vce-=-15V,
Yos1850| nV -5 5 voeot+=26V, Voo-=—4V
Vos2@50| nv -5 5 |Vcoimiv, Vco-=-26V
Vos3@50| mv -5 5 |vec+=18Y, Vce-=-15V
Vos4@50| mV -5 5 Ycc+=5V, Vcc-=-5V
Ios oA - |-100 | 100 |Vec+=15Y, Vec-=-15Y
Ih+1 pA |-200 | 200 |vec+=26V, Vec—=-4V
Ih+2 1. ph -200 200 |veet+=4v, Vecc-=-26V
Ib+3 pa .|-200 | 200 |Vcet+=15V, voc-=-15V
Ib-1 ph |-200 | 200 [Vect=26V, Veo~=-4V
Ib-2 pA  |-200 | 200 |Veet=4v, Vog-=-26V
Ib-3 ph |-200 | 200 |Vec+=15V, Voo-=-15V
Aoll KV/V} 50 - |vo=+10V, R1=2K, Vcc=+15V
Anl2 kv/v; &0 - Vo=+2V, RL=2K, Voo=+1bV
CMRR dB 80 -  |vem=t11Vv
+PSRR dB 80 - |vec+=(+20, +10}, Vec=-15V
-PSRR dB 80 _ |veo+=t+1s5v, vee-=(-20, -10)
+Vol v - 12 |RL=10K |
+Voz v - 10 |RL=2K
-vVol v -12 - |rRL=1CK
-Voz v -10 - |RrRu=2K
L




TARLEIV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for LF147 /1, /2

Total Dose EXpOsure {krads}

Initials 2.5 5 10 15 20 158 hrs

@25°C

Farameters min max |mean 58 lnean =4 |mean sd pmealn sd |mean sd |mean sd fuean sd
+Icc A 0 | 14 |8.€7{0.5|8.52|0.58.48|0.5 s 2210.4 |3.32[0.5(8.13}0.5]8,15]0.5
-Icc o 12 1 o |-&:7lo.5]-8.5/0.51-8:5]0.5 _s.4|0.51-8.3710.5(-8.2[0.5 8.1] 6.5
vos1@s50 mv] -5 | 5 l0:87] 1 (0.88]0.9 v.85lo.alo.0a] 2 jo.87] 1 |0.9%) 1 o.o98] 1
voaz@s0 wvi -5 | 5 |1.05/0.9(1.03)0.8]3.04 o oli.o5lo.e|1.65/0.91.07]0.9 1.07]0.8
Yos3G50 mv] -5 | 5 [i.04]0.911.02)0C.% 1.030.9]1.04[0.9]1.05]0.8]1.07 ¢.8(1.07]0.9
Vosd@50 mv] -5 | 5 [1.0%]0.8]1.03]10.9 1 08l0.91.06{0.9}1.07/0.8]|1.110.8 1,09 0.9
Toc pAl-100} 100 j12.4] 9 112.2] ¥ T2.7]8.5[14.1]8.9l14.9]8,8}26.5|8.9 22.919.1
Ib+l pal-zo0[ 200 J15:4] 11 128.4] 8 38 17.4(67.8)7.8|71.4] 10 | 220 15 [177] 1¢
Ib+2 pAl-200f 200 [s278) 11 180.11 11 r26] 9 |z214) 18 (24689633 26 [482%] 4.6
Ih+3 pal-200] 200 [47.1] 10 [60.6] 10 a7.516.4155]09.3[173]8.11443) 16 2543 20
Ib-1 pal-200] 200 |&:91]¢.6(16.2]3 .2 o5 3] 4.3053.7]6.3[56.4]2.9 (153 | 14 15¢] 12
Ib-2 pAl-200| 200 |50:2]5.3177.8 113 (9.2 [205) 11 (2307 13 603 | 37 lasix 13
Ib-3 phl-200] 200 5% .5|3.9l48.3|4.2[74.8)¢.7 1143} 31 1571 11 |43l 37 |341] 17
2o11 wv/vl 50 | - | 316} 14 j3071 13 [300 12 | 288 | 8.9 1284 13 [264] 14 26719.3
fpeiz_ wvsvi 50 | - |86.5] 10 52 5| & |sz.2]58.680.9]8.7|80.217.8175.7/7.5 76.9| 8.6
CMRE apl so | - |105(3.9]105) 4 |105]4.2 10615.9 107 6.7 111 14 [133) 16
PSRR a8 80 | - J1i2)z2.7]1122.7 113 2.4)1142.8l214]3.21228}5.41118 5.6
“oeRR | dBl 80 | - |13 3 |113)3.3|1l4 5.6 l114]4.1|115|4.2|11715.5]|116]14.8
+Vol W - | 12 |14.1] .03 [14.3] .01 14.2) 0 4.2 o {14.2] 0 [14.2) .01 14.2]- ¢
+Wol W — 10| 24 |.0o3| 14 | .01} 14 | 08| 34 o1t 14 [.01| 14 7.01] 14 1.01
-Vol vi-12| - f-13|.02{-13).02|-13 02| -131.02|-13].02})-13] .02 -134 .02
Vo2 A .10 - | -13|.02]-13{.02]-13].02}-13 oz |-12|.02|-13].c2[-131.02

1/ The mean and standard deviation values were calculated over the sight parts
jrradiated in this testing. he control samples yemained constant throughout the
testing and are not jneluded in this table.

2/ Each part censisted of four asctions. The data presentsd in this table are
for one section of each part. fimilar rosSponses were obtained for all other
cections of each part. Data for all orher sections are available on reguest.

*Ne reliable measurements were ebrained for Ib+2 and Ih-2 afrer 168 hours of
annesling. The parts weré remaasured after 30 davs annealing without bias. The
mean and standard deviation values Ior Th+2 and Ib-2 reflect the measurements

after 720 hours.




kadiatioen Bias Circuit for LF147

Figure 1.
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