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SUBJECT: Radiation Report on 1STP/SOHO/CELLAS

Part Ho. M3B510/107104BGA (LMIDAA)
Contrgl Mo. 8707
oCs A. Sharma/311
Library/300.1

A radiation evaluation was performed on LM108A (Op Amp) to determine the total dose tolerance of these
parts. A brief summary of the test results is provided below. For detailed informstion, reter to Tsbles !
through IV and Figure 1.

The tetal dose testing was performed using a cobelt-50 gamwa ray seurce. buring the radiation testing, two
parts Were irradisted under bies (see Figure 1 for bies ¢onfiguration), and one part was used a5 m coentral
sample, The total dosw radiation levels ware 2, 5, 10, 15, 20 and 50 krads*. The dose rate was betkeen
0.07 and {.5¢ krads/hour, depending on the total dose level (see Table II for radiation schedule}. After
the 50 krad jrradiation, parts were annealed at 25°C for 168 hours, after which the parts were anresled Bt
100°C for 148 hours. After each radiation exposure and annealing trestment, parts were electrically tested
sceording To the test conditions and the specification limits*¥ listed in Table 11L.

ALl parts paased infrial elertricsl messurements. Bath irradiated parts passed all parametric tests up to
and ircluding the 2 krad irradiation level, At the 5 krad level, bath frradiated parts marginally exceeded
the maximum specificarion limit of 2.0 pA for H_IIE P15, with maximum readings of 2.005 and 2.092 nA,
respactivaly. In additfon, S§/H 3 exceeded the maximum specificstien limits of 2.0 na for M_IIB_H15 and
N TIB OV, with readings of 2.045 and 2.130 nk, respectively. At the 10 krad level, both irradiated parts
exceeded the maximum specification limite for YOS_W20v, P_[IB W15, W_IT8_N15, IIDS_N15, ¥Oos_P20v, P_1IB_P13,
N_L1B P15, [10S_P15, vOS_Ov, P_TIB_OV, N_118_0¥, 110S OV, VO3 5V, P_LIB 5V, N_IIBSV, 1105_5v¥, P_AUL =and
AOL 5. In addition, 5/N 3 exceeded the maximam specification limit for W_AOL. At the 15 krad level, §/N 2
alse saceeded the maximum speeificatfen limit for M_AOL. At this level, bath parts also exceeded the
maximum specification Limit for PLUS_SLEW. These failures continued up to the 50 kred level. At this
level, failures for I10S_N15, 110S_P15%, I10S_OV ard 1105_5vremained marginal, while readinga for the ather
pargmeters had increased greatly out of spees. After annealing for 168 hours at 25°C and annesling for 168
hours st 100°C, virtually no recovery wes chaerved.

Table IV provides the mean and stendard devietien values for each parameter after different irradiation
expoaures and anngaling steps.

kny further detsils about this evaluation can be obtained upan request. If you have any questions, please
call me at ¢301) 7%1-8954.

*The term rads, as used in thiz document, means rads(silicony. ALl radiation levels cited are cumulative.
**fhase ore manufacturers’ non-irradisted dsta specificetion limits. MWe post-irradiaticn Limite were
provided by the manufacturer at the time these tests were performed.
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ADVISORY [N THE USE OF THIS DOCUMENT

The informztion contsined in this dacument has been developsd solely for the purpose of providing genersl
quidance to employees of the Goddard Space Fifght Center (GSFC). This document may be distributed cutside
GSFC only as & courtesy to other gaverrment ageneies and contractors. Any distributson of this document, or
application or use of the information conrained herein, ie expressly conditiomal upon, and is subject To,
the follawing understandings amd |imitations:

(a} The informetion was devaloped for general guidance only and is subject to change mt any time:

{t) The information kas dsvaloped under unique GSFC laboratery conditions which may differ substantiakly
from outside conditions;

{c) GSFC does not warrant the accuracy of the information when applied or used under other than unigue GSFL
laboratory conditions;

td) The information should not ba canstrued as a representation of preduct performance by either GSFC of
the manufacturer;

fel Meither the United Statss government nor any person acting on behalf of the United States govermmeht
assumes any liability resulting from the application or use of the information.



TABLE I. Part Infarmation

Generic Part Munber: LMTIAA
ISTRPSSOHO/CELIAS

Part Number: MZ8501/10104BGA%
157P/S0OHO/CELIAS

Control Mumber: groy

Charge Kumber: C338659

Marufacturer: Kational Semiconductor
Lot Date Cotle: B730A

Quantity Tested: 3

Serial Humber of
Control Sample: 1

Serial Numbera of

Radiation Samples: 2, 3

Part Function: Up Amp

Patt Technology: CHOS

Package Style: B-p’n TOx can
Test Equipment: Teradyne AS40
Test Engineer: C. Mguyen

* Yo radiation toleranceshardness was guarantesd by the manufacturer for this part.
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TABLE 11. Radiation Schedule for LHM108A

EYENTS

1} INITIAL ELEGLTRICAL MEASUREMENTS

£} 2 KRAD IRRADIATION (0.11 KRADS/HOUR}
FOST=2 KRAD ELECTRICAL MEASUREMENT

3) 5 KRAD TRRADIATION <{0.07 KRADS/HOUR)
PDST-5 KRAD ELECTRICAL MEASUREMENT

4) 10 KRAD 1RRADIATION ({1.2& KRADS/HOUR)
POST-10 KRAD ELECTRICAL MEASUREMENT

53 15 KPAD IRRADIATION (0.29 KRADS/HOUR)
POST-13 KRAD ELECTRICAL MEASUREMENT

&) 20 KRAD IRRADTATION (0.29 KRADS/HOUR)
POST-20 KRAD ELECTRICAL MEASUREMENT

71 50 KRAD TRRADIATION (1.54 KRADS/HCUR}
POST-50 KRAD ELECTRICAL MEASUREMENT

&) 168-HOUR AMNEALING ®23°¢C
POST=168 HOUR ANMEAL ELECTRICAL MEASUREMEMT

@Y 168-HOUR AMNEALING @10G°{%
POST- 1468 HOUR AMMEAL ELECTRICAL WEASUREMENT

PARTS WERE IRRADIATED AND AMMEALED UNDER BIiAS; SEE FIGURE 1.

DATE

11/23/93

11/25/73
11424793

11/26/93
11/26/93

11426793
11/29/95

11/29/93
11/30/%3

1270193
12702793

12702793
1270575

12/05/93
12/10/93

1271793
12427793

*High tempersture annealing is performed (o accelerate long lerm time dependent effects (TDEY, namely, the

drepound" effect due to the growth of interface states after the radiation exposure,
on the need to perform this test, refar to MIL-STD-8830, Method 1019, Para. 3.%0.1.
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Table 11I.

Electrical Characteristics of LMIDBA

Unless Otherwise Specified: Tp =250C, VOC = +/- 20¥de

R =10KQ

TEST NAMT SYMBOE COMDITIONS LIMITS
MIN MAX
SUPPLY CURRENT
. Plus_lce lec +¥ee = 15V, -Vecm15V, Vo= 0V 600uA
Minus_Tee Iee +¥ee = 15V, -Vee=-15V, Vour =0V il A
NP UT OFFSET TESTS
VOS_N20V VIn (Vem=-15V) -5l Y 500uV
+¥eo =35V, -Vee==5Y, Your=15Y
FP_lIB_N15 +I1g (Vem=15V) . -100pA InA
+Vee =35V, VeV, Varp = 15V
N_IIB_NI15 -Iip {(Vemm15V}) ~100pA oA
+Vee = ISV, -Vor—-5Y, VQ‘QT =15V
TQS_N14 o {Vem15V) =200pA 200pA
+¥ee = J5Y, -Vie=5Y, Vw_-r =15¥
YOS _P2V VIO {(Vem=15V) -500uV S00uV
+Vee = &Y, -Ver=-358¥, Vo= -15V
I IIB P15 Hig (Vem=15V) -100pA ZnA
+Vec = 5V, -Vee=35V, Yoy =-15V
N_IIB_F15 e (Vem=15v) -100pA 2nA
+Vex = 5V, -Vo=35Y, Voyp = -15V
1105 _P15 I1o {(Vem=15V) -200pA 200pA
+Vee =5V, -Vec=-38V, Yoy =-15V
YOS 0V VIO Vem =0V =300nV 500V
F_IIB_OV +IIE Yoy =0V -100pA In4,
N IIB 0V -Ig Yo =0v -100pA InA
II0S_av 1o Ve =0V =200pA 200pA-
YOS_5V Y10 Yom =0V, Yee =+/- 5Y -500uV 500uV
P IIB 5V IR Viong =0V, Vee = He 5v -160pA nA
N_IIBR_SV -IIp Vop =0V, Veo = +- 5V -100pA Tnd
INOS_5v IIQ Yopr =0V, Voo =+~ 5V -200pA. 200pA
CMR 15 CME Yop = +H- 15V 96dB
Plus PSRR +PSRR +Vee = 10V, -Vec =20V BT T 16uV/iY
Minus PSRR -PSRR +Vee =20V, -YVee =10V =16u¥iv 1ouV/v
- OUTPUT TESTS
P _VOUT +Yop Ry, = 10KQ 16Y
N_¥YOUT Yor Ry, = 10KQ2 16V
OPEN T.OOF GAIN TESTS
P=AOL +Avg Rp = WKQ, Voyr =-15V 80V/imV
N_AOL -AVg By, = 10K, Vrp=15v 80VimV
P_AOL S +Ayg Vee=+/-3V, Ry, = 1K, Vopr=+-1V W¥imY
PLUS_SLEW +SR Ay=1, V[N = -5V to +5V, Rp=10K, Cs=30pF, | 0.05V/uS
Ry =10K1t
MINUS_SLEW SR Ay=L, Yy = 75V to -5V, Rps{(}, Us=30pF, 0.05¥ /s




TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for LM108A /]

Total Dose Exposure {krads) Annealing

spec Initials 10 15 20 50 168 hrs (168 hrs

Lim. /2 &25°C @100°C
Parameters min max mean sd 53 8d |mean s5d |mean g£d [mean sd |mean 3d |mean sd |jmean sd
Blus_Icc mA i 0 | 0.6 Fi2%8Y .oz .02 .oz Biggd] .oz (S| .oz [igeed (o2 [Faaset (oz [iessd (o) BaRis .02
Minus Icc m& -=0.6 .02 .03 H .02 16 o2 .02 .02 .62 B!
VoS N2OV uv  -500 70 286 a2 0 a 343
P_IIB _N.5 na -0.1 .11 .06 .63 .51 0.1
N_IIB K.5 nA -0.1 .18 J1¢ 0.6 .49 13
IIDS _N1b na -0.2 .08 .08 E .02 .32
YOS P20V u¥  -500 267 281 55 0 g4
P IIB F13 ne | -0.1 0.1 .06 7 .08 .11
N _ITB_F.L3 nai-o.1 .18 .14 g .06 .09
1108 P16 nh ! -0.2 ] .08 . 0B £ .¢2 .02
vos_ Qv pv | -50C 268 252 C 146
P IIB GV na | -D.1 12 .34 .09
N_IIB_OV nA |-D.1 21 R .08
IID8_0V na |-0.2 .09 e ]
WOS_5V nv | -50C 269 255 o | 356
P _T1IB_5V na [-0.1 0.1 E .09
N_TIB_5V nA [-0.1 .17 . ZE .07
1I0S_5V np |-0.2 o8 .33 .02
CMR__5V dB L 2.3 2.8 . 1.1
21lus_ PSRR  upv/v | -16 .23 a f05
Minevs PSRER uv/v | -1& .01 7 .79
2_VQuT v | 18 .02 .7 .02
N_VOUT v -, .19 11 .01
?_AROL v/mv | 80 i £26 g5 " .08
N_&0OL v/mv | 30 185 413 . .72
AGL_S v/mv | 20 11 11 . .03
PLUS _SLEW Vips 1) + 31 J2 .01
¥_NUS _SLEW v/us - .02 L3 .0l

1/ The mearn and standard devietion values were calculated over the two parts lrradiazed 1in this
the testing and is not incluced

testing. The
in this teakle
27

contrcl sample Temained gconstant

These are manufactursrs’

throughout

non-irradiated cata sheet specification limits,

irradiazion limits were provided by the manufacturer at the time the tests

ware parforme

d.

* MNo reliable readings could be obtained at this level.

NG post-




Figure 1. Radiation Bias Circuit for LM108A




