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A radiation evaluation was performed on QP27 (M3I8510/13503BGA) 10 determine the total dose tolerance of these
parts. A brief summary of the test results is pravided below. For detailed information, refer to Tables [ through [V
and Figure 1.

The total dose testing was performed using a Co* gamma ray source. During the radiation testing, eight parts wers
irradiated under bias (see Figure 1 for bias configuration) and two parts were used as control samples. The tota!
dose radiation levels were 2.5, 5.0, 10.0, 15.0, 20.0, 30.0, and 50.0 kRads.” The dose rate was between 0.06 and
(.50 kRads/hour (see Table IT for radiation schedule). After the 50.0 kRad ¢xposure, the parts were annealed for
168 hours at 25°C. After each radiation exposure and annenling treatment, parts were electrically tested according to
the test conditions and the specification limits" listed in Table [1I.

Initial electrical measurements were made on § samples. Six samples (SN's 182, 183, 184, 185, 186, and 187) wers
used as radiation samples while SN’s 180 and 181 were used as control samples. All parts passed all tests during
initial elcetrical measurements.

All parts passed all tests upon irradiation to 20.0 kRads.

After 30.0 kRads, all parts except SN185 exceeded the specification limits for both P_IIB and N_[IB. Readings
were in the range of 38.3 ro 53.60A for P_IIB and 36.7 to 54 4nA for N_IIB, against a specification limit of 40.0nA.
All parts passed all other tests at this level.

After 50,0 kRads, all parts failed both P_IIB and N_IIB with readings in the range of 112 to 147nA and 110 {o
144nA respectively. All parts passed all other tests,

After annealing the parts for 168 hours at 25°C, the parts showed some recovery in P_IIB and N_IIB, but still failed
to meet the specifications for both parameters, Readings were in the range of 57 to 72nA for P_IIB and 53 t¢ 69nA
for N_IIB. All parts passed all other tests.

Table |V provides a summary of the test results with the mean and standard deviation values for each parameter
after each irradiation exposure and annealing step.

Any further details about this evaluation can be obtained upon request, If you have any questions, please call me at
(301) 731-8054.

* The term Rads, as used in this document, means Rads(silicon), All radiation levels cited are curnulative.
* These are manufacturer’s pre-irradiation data specification limits. The manufacturer provided no post-irradiation
limits at the time these tests were performed.
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ADVISORY ON THE USE OF THIS DOCUMENT

The information cuntained in this dacument has been developed solely fur the
purpose of providing general guidance to employees of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC caly as
a courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
expressly conditional upon, and is subject to, the fallowing understandings and
limitations;

(2} The information was developed for general guidance only and is subject to
change at any time;

{b) The information was developed under unique GSFC labaeatory conditions
which may differ substantially from outside condilivns;

{c) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laberatory cunditions;

(d} The information should oot be construed as a representation of product
petformance by either GSFC or the manufacturar;

{¢) Neither the United States government ner any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the information.
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Figure 1. Radiation Bias Circuit for QP27
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Note: Resistor is 4020 £5%, 4 W.
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TABLE I. Part Information

Generic Part Number: Or27
MIDEX/MAP Part Number M38310/13503BGA
Charge Number: EV78111
Manufacturer: Analog Devices
Lot Date Code (LDC}: 96548A
Quantity Tested: 8
Serial Number of Control Samples: 180, 181
Serial NMumbers of Radiation Samples: 182, 183, 184, 185, 186, 187
Part Function: OPF AMP
Part Technology: Bipolar
Package Style: & Pin Can
Test Equipment: AS40
Test Engincer: A. Naji

» Mo radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE 1I. Radiation Schedule for OP27

TV ENT oo+ oo oo s oeoessseeee 12 sesees2eesseseeeeasees eses aeeees sen£43AER DA RE R b 22 2RSS P SRR S RS EER SO ERR AP R DATE

1) INITIAL ELECTRICAL MEASUREMENTS ........ccccvutttrmaeeeessceescesmsesssessmsanssesmsenessonseneeee e soees oo cressni 04/02/97
2) 2.5 KRAD IRRADIATION (3.062 KRADS/HOUR) _ D4/04/97
BOST-2.5 KRAD ELECTRICAL MEASUREMENT w.ooncveeeeeeesseeeseoeseeeeessssresseeesssssssesseneesesesss recesseseeesesseeeeen 04/07/97
3) 5.0 KRAD [RRADIATION (0.062 KRADS/HOUR) 04/07/97
POST-5.0 KRAD ELECTRICAL MEASUREMENT ...oooorove e sbsvosie s rssesrasissmasssssssssssstssssess seeeeennsssssssossins 04/09/97
4) 7.5 KRAD IRRADIATION (0.062 KRADS/HOURY ...cvcvovscoerreervreses srvesse seneseesssssresssssesseesssnvenee. 0409197
POST-5.0 KRAD ELECTRICAL MEASUREMENT ..co.oooooeeoeeeee oo oo e eeonereeeeassesemeeeeeesmeeeeno 04/11/97
5) 10.0 KRAD I[RRADIATION {0.125 KRADS/HOUR) cicouvoreesseresessesses oneessesssesssesssosssessessssssseses sesstonsons 04/11/97
POST-10.0 KRAD ELECTRICAT. MEASUREMENT .......ooooivvicsmismsssmnssmsisrmnssmmsssssssmsissamssssmssssansssmmsssrasssres 04/14/97
6) 15.0 KRAD IRRADIATION (0.125 KRADSHOURY cvcieremeerece e comnenmreemeeensesssessoascsmseneoneess osessessoss 04/14/97
POST-15.0 KRAD ELECTRICAL MEASUREMENT ooooooooeoooooeooeoe e eee st vssasesss s ess s ssessseess s sassssseeennrans 04/16/97
7)20.0 KRAD IRRADTATION (0.125 KRADS/HOURY) .ovvvvressesssesismmsssmssenmesmmissssssasssontssassssassts tssssssierses 04/16/97
POST-20.0 KRAD ELECTRICAL MEASITREMENT .......ooooosseceesscormsossssesmsesrassasmuesrsssssmsessssssmasosseses seccnnnnns 04718/97
8) 30.0 KRAD IRRADIATION (0.250 KRADSTIOUR) w.....covrursiressceicrsemrremrcsmscssssssosssosscossssssssesssssnisseee 04/18/97

POST-30.0 KRAD ELECTRICAL MEASUREMENT ....ocovvvee et snsnns snnnnn s ssnssens s sensceeeaeeeeone. OH21/97

9} 50.0 KRAD IRRADIATION (0.300 KRADS/HOUR) 04/21/97

POST-50.0 KRAD ELECTRICAL MEASUREMENT ....cvuvvereneee. 04/23/97
10} 168 HOUR ANNEALING B25°C w.ecorocirrarrs ereevcrccasecsasessessasscsssssssosessomens bbb sssbisssisssssssanss o 04/23/97
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT .........ooouoeemeereereoemsersaensceassssmsss s asssssaseas 04/30/97

Effective Dose Rate = 50,000 RADS/26 DAYS = 80.1 RADS/HOUR=0.022 RADS/SEC.,

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



Notes:

I/ These are the manufacturer’s non-irradiated data sheet specification limits.

Table ITI. Electrical Characteristica af QP27 /1

LARDRLY 3003 5 000

Test Spee. Lim. /2

_# Parameters Units  Test Conditions min max
1 ] Plus_leg nA +Vs =[5V 0.000 | 6.000
2 | Minus_lcc_ mA -¥s=-13V -6.000 | 0.000
3 VOSs uv +Vs =15V, -Vg = -15V -23.0 25.0
4 P IID oA 4V, =15V, -V, =-15V -40.0 40.0 |
5 N 1IB nA +¥Y, = 15V -V, =-15¥ -40.0 40.0
6 1108 nA W, = 15V, -V, = -15V =350 350
7 | CMRR dB Vem==% 11V 14
B PSRR dB Vs=+4V lo+ 1BV 109
s P VOUT 2K v Ry = 2kQ2 120
10 | N VOUT 2K v Ry, = 2k<} -12.0
11 { P VOUT 600 L By = 600L2 14.0
12 | ¥ VOUT 600 V | By =600kE1 =10.0
13 | P AOL 2K ViV | Ry =2k0, ¥V, =+10¥ 1000
14 | N _AQL 2K VimV | Ry =2kQ V,=-10V 1000
15 | P AQL &00 v/imV | Ry =2k0, V= +10V ROG
14 | N AOL_&00 Vimy | By =2k V, =-10V 200

provided by the manufacturer at the time the tests were performed

No post-irradiation limits were
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for OP27 /1

Tatal Dose Exposure (kRads) Anncaling
Laitin} 2.5 5.0 75 10.0 150 20.0 .4 £0.0 168 hours
Teat Spec. Lim. /2 @ 25°C

# Parzmeters Units mim mas | mean ad mEam ad mean sd el sd medn sd mean sd med i wd mean s e sd imean wl
1 |Plws_lcc mA| 0000 | 6000 | 3.424 | 00831 3358 0078 | 33621 0080 | 3302 | 0,079 | 1263 | C.8BL ; .161: 0.081 | 3.13L 0077 | 2049 | o.082 | 2880 7 0085 | 3039 | 0.082
2 |Miows_lec ma| €000 | 0800 | 3414 ] 0083 | 3346 | 0078 | 3,349 0079 | -3.2%0 | 1873 3352 | omn | 3471 0080 | 1124 | 0074 | -3.040 | D082 -2.873 | 0.085 | -3.0287 0.081
3 [vas 3 u¥| 258 | I50 18,7 7.0 59 | 39 6.0 pA | .2 51 5.2 1z &5 4.5 o4 41 a4 o0 58 5.1 6.7 5.5
4+ |P_1IB 13 oAl -40,0 | 40.D 14 1.2 16 | 1) 1LE 15 1.0 | B 25 1.1 40 1.6 18.3 19 8.1 57 133 11.8 438 5.1
5 |N_IIB 2 nA| -0 | 400 L5 15 L1 11 |- 14| 09 13 0.8 LY 0.9 59 1.6 159 28 462 55 14 LLE | &1.% 5.0
6 [0S | 3501 50| t4 | 2 | 13 | oz | 1t | ox [ a2z [ o2 [ w2 joz | 2] 02 ] 14| 02] 29 | 03 19 | 03 | 24§ 02
7. (CMRR 4B} 114 1336 5.5 132 6.7 132 7.1 133 &5 132 4.5 131 3 131 4.1 131 11 131 s 132 55

PSRR di{ 1pd 148 [ 1) 145 19 | 14 45 144 i1 144 5.8 143 T4 144 162 147 60 13 | 1Ll 143 12.2
* |PVOUT 2K Y| 110 4.0 ] 14.0 b 1419 o 14.0 0 140 ] 4.8 0 148 ] 140 2 14.0 [} 14.0 0
1% |N_VOUT 2K Y -1x0 § -14.0 i} -14.0 0 -14.0 0 =140 ) A4.0 L -14.0 0 -14.0 2 -14.0 L -140 ¢ -14.0 9
11 |F_YOUT_&6d ¥| 10.8 132 | 0.05 132 | 005 132 | 807 13.2 | 405 13.7 0.05 13.2 | 005 13.1 | 4905 13.1 0.0% 130 0 13.1 0,05
12 |N_VOUT_sod ¥ -100 | -12.9 a2 -134 0.2 | -130 03 -10.8 03 12,7 &l 126 | 805 | -125 | D7 | -125 | 007 | -124 L] -124 | D05
13 |[F_AOL 2K Yim¥| 1080 3355 | 125 1 17 | 1 384 | 125 | 3T 55 1 3125 | 10e | 354 | 156 | 4T as 2380 52 2677 | %6 2570 53
14 |K_AOL 2K VimV| 1000 3203 | 168 | 31| LTL | 24T | 178 3033 97 3048 | 206 | 2863 | 138 | 2827 | 146 ] 2783 | 138 | 2625 | K12 | 2803 | 148
15 [F AOQL_630 VimVv| 8 ‘8371 | 322 461 | 3 | 5371 | 363 | 5288 | d24 | S0de | 37 4868 | 315 | 4700 | 267 | 4378 | 244 | 3791 133 | 4313 ] 12
16 |N_ADL_&i VimV| BO8 2305 | 228 | 2063 | 171 {2921 | 232 | 2048 | 204 | 2045 | 208 [ 1058 245 | 1962 | 223 | 1888 | 172 | 1843 177 | 1948 | M5

Notes:

I/ The mem and standard deviation vatues were caklated over the cight parts irradiated in this testing.

The contro! samples remeined constant throvghout the testing and are nol mcluded in this wehle.
%/ These are manufacturer’s pre-irradintion dals sheet specification limils. No posi-iradiation limils were

provided by (he manufastarer at the time the Lests wers performed.
4 The date analysis for these parameters is bascd on the absolute value of the measurement.

This alfows a much mare meaningful mlerperatation of the data.

Radintion sensitive parameters: P 11B and N_JIB.




