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SUBJECT: Radiation Report on: SMPI1t

Project: CASSINI/CIRS
Control 4: 11823
Ioh #: EE56308

Project part#:  5962-8954101CA
cc: B, Posey/300.1
A. Sharma/311
OFA Library/300._§

A radiation evajuation was performed on SMP11 (Sample and Hold Amplifier) to determiine the total dose tolerance
of these parts, A brief summary of the test results s provided below. For derailed information, refer to Tables 1
through IV and Figure 1.

The 1otai dose testing was performed using a Co™ pamma Ty source. Buring the radiation testing, eight parts were
irradiated under bias {see¢ Figure 1 for bias configuration) and two parts were used as control samples. The total
dose radiation levels were 25,5, 10, 15, 20, 3¢ and 50 krads'. The dose rate was between 0.08 and 1.21 krads/hour
(see Table II for radiation schedula). After the 100 krad eXposure, parts were armealed at 25°C for 168 hours, after
which the parts were annealed at 100°C for 168 hours, After each radiation exposure and annealing step, parts were
electrically tested according tu the test conditions and the specification limits-" listed in Table I

All parts passed initial electrical measurements.
All irradiated parts passed ali electrical measurements up to and including the 20 krad irradiation.

Afier the 30 krad irradiation, 8/N 52 and 53 fall below the minimum specification limit of 82.0 dB for psm, with
readings of 79.6 dB. All other iradiated parts passed all electrical measvrements at this level,

After the 50 krad irradiation, S/N 52 and S3 continued to exceed the specification limit for psrr, with readings of
78.1 and 80.4 dB, respectively. Tn addition, 52, 53, 54, 55, 56, 58 and 59 exceeded the maximum specification limit
of 65.00 nA for +IIB, with readings ranging from 66.19 to 83.30 oA, and S/N 53, 54, 56 and 58 fell helow the
minimum specification limit of -2.00 KA for LL.C, with readings ranging from -3.04 0 -2.07. $/N 56 akso fall below
the minimum specification limit of -15.00 pA for IS/H _1, with a reading of -16.37 pA.

After annealing for 168 hours at 25°C, S/N 52 and 53 read within specilication limits for psrr, but 8/N 58 and 59
fell below the minimum specification litnit for PsT, with readings of 78.6 and 80.2 dB, respectively. S/N 55 sand 53
read within specification limits for +1IB, /N 53, 54 and 58 read within specification limits for ILC and 8/W 56 read
within specification limits for 1S/1_i,

After annealing for 168 haurs at 100°C, no rebound effects were observed.

Table IV provides a summary of the functional test pesults and the mean and standard deviation values for cach
parameter afler each irradiation exposure and annealing step.

* The term tads, as used in this document, means rads(silican). All radiation levels cited are cumulative,
These are manufaciurer's pre-irradiation data specification limits. No post-tradiation limirs were provided by the
manufacturer at the time these tests were performed.
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Any lurther details about this evaluation can be obtained upon request. If you have any questions, please call me at
- {301} 731-8954.

ADVISORY ON TIIE USE OF THIS DOCUMENT

The information contained in this document has besn developed solely for the
purpose of providing general guidance to employess of the Goddard Space
Flight Center (GSFC). This document may be distributed outside GSFC only as
a courtesy te other gevernment agencies and contractors. Any distribution of
this document, or application or vse of the information contained herein, is
expressly conditional upon, and is subject to, the following understandings and
limtitations:

{a) The information was developed for general puidance only and is subject to
change at any time; '

(b) The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

(c) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditions:

{d} The information should not be construed as a representation of produet
performance by either GSFC or the manufacturer;

(e} Neither the United States government nor any persen acting on behalf of the
United States government assumes any Lability resulting from the application or
use of the information.
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Figure . Radiation Bias Circuil for SMP11 g
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TABLE 1. Part Information
Generic Part Number: SMPI1*
CASSINI/CIRS Part Number ~ 5962-8934101CA
CASSINI/CIRS Control Number; 11825
Charge Number:  EE56308
Manufacturer;  PM]
Lot Date Code (LDC): @415
Quantiry Tested: 10
Serial Number of Control Samples: 50, 51
Serial Numbers of Radiation Samples: 52, 53, 54, 55, 56, 57, 58, 59
Part Function:  Sample and Hold Amplifier
Part Technelogy:  Bipolar
Package Style: 14-pin DIP
Test Equipment.  AS540

Engineer:  T. Mondy

* No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE 1I, Radiation Schedule for SMP11{

EVENT ..ot tstsmcser v et 64888 AR o112 et 2011 eeoeoeeeeeeoeeseeeeeeeeee e DATE

1} INITIAL ELECTRICAL MEASUREMENTS ..oouuuu.eesmnsserssassssssssssseesseeeseseeseoeoeeeooeeoeeseoeeeeeeeeeeoes oo 05/31/95
2} 2.5 KRAD IRRADIATION (0.15 KRADSHOURD w.ccovmreeeeseeenssiressess et ssstessssooeeseoesoeeeoeeeeoeeoeooeeseeeee 05/31/95
POST-2.5 KRAD ELECTRICAL MEASUREMENT........cpsuuseceveoneemesesssssesssssesseseemeeeeessessossee oo 06/01/95
3) 5 KRAD IRRADIATION (0,15 KRADS/HOUR) ..o oo 06/01/95
POST-5 KRAD ELECTRICAL MEASUREMENT .. .._...oo.oooooesooeeeoeseeeeseosceserssemsesssssssssstiommmes oo 06/02/95
4) 10 KRAD IRRADIATION (0.08 KRADSHOURY ....._..oooooooooooeeoeeeeee oot eeee e 06/02/95
POST-10 KRAD ELECTRICAL MEASUREMENT. .....oooooooooovoommmmmmoeoeseoeoseesseosss oot t e eoes oo oo 06/05/95
5) 15 KRAD IRRADIATION (0.30 KRADS/HOURY w..ccooororooeo oot s st seseeeeseseseee e 06/05/95
POST-15 KRAD ELECTRICAL MEASUREMENT ...coo.eoooooooo oo 06/06/95
6) 20 KRAD IRRADIATION (0.50 KRADS/HOUR) .ooooooomoooooeoooeeooeeoooooo ermnestoeeeenes 06/06/95
POST-20 KRAD ELECTRICAL MEASUREMENT.... ..o\ 06/07/95
7) 30 KRAD IRRADIATION (€.59 KRADS/HOURY ..o 06/07/9%
POST-30 KRAD ELECTRICAL MEASUREMENT.vvveooooee oo s D6/08/05
8) 50 KRAD IRRADIATION (1.21 KRADS/HOURY 1-vvvortsonseeaeeeeeeseeeesseeeeeemeeoooeoeeeeoes e eeeeeeeeeeeoeoeoes 06/08/95
POST-50 KRAD ELECTRICAL MEASUREMENT covuuveeveaeommussssessormoesoseooeeeosoeeoeeeeeeooooeooooo oo oo 06/09/95
9) 168-HOUR ANNEALING (B 2550 ........o.oovouveomsaemsmssonsssaseessssessessssseeseeese oo eeeeeoeeeeeeeeeeeee oo 06/09/95
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT ..o oo 06/16/95
10) 168-HOUR ANNEALING (@ 100%C ........ouueoummeseoreeomeessssssssssssseesseeesssssseeoesoeooeeeoes oo eeoeeeeooeeeoeeeeeeses o 06/16/95
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT «..o.ooooooeoooeeeoee oo 06/23/95

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.
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Table IN. Electrical Characteristics of SMPlLl

Test Spec, Limits

#  Test Name Units  Test Conditions Min, Max.
I IDD mA 2 L]

2 18s mA -6 -2

3 +IB nA V=0V -65 65

4 +VYSW W By =25k H

5 V5w v R; =2.5kL2 -11

& VIS gV Veu=33V 0 1500
7 +Av_10v VIV Vnp=tI0V,R =5kO 0.99943

8 -Av_IQv VIV V=-10V,R = 5KkQ 0.90963

9 +Av Sv VIV V=45V, R =25k0 (.99963

10 -Av Sv Viv Vin= -5 VR =2.5 k(2 0,99963

1t d¥CH WY/ims 200
12 psr dB Vi=+0Vio+I8Y, V=9V 13V 82

I3 ISH | LA V=08V -15 0

14 ISH h HA Vey=35V -] 1

15 Vih h v 0.8 2

16 Vih = Vv 0.8 2

17 ILC pA V=0V -2 0

s
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TABLE IV: Summary of Electrical Measurements after Total Dose Exposures and Annealing for SMP11 /1

Total Dose Exposure (krads) Amnealing .
Test Spec, Lim.f2 Inicial 15 5 10 15 20 163 hry&10°C
# Parameters Units min max sd mein  5d | meam sl | mean 2 i _=d
1 | mal| 2 | & 04 [ : 04 446! 04 [ 430 436
2 IS8 mA -& -2 04 04 M
3 |+TIB nA 65 65 1.7
4 |+VSW v 11 -
5 |-vsw vI|I - |-n
& VIS gV (1] 1500
7 |+Av_10v VIV |oogeed] - v
8 |-Av_tov ViV foseoes| . D
9 l+Av 5v ViV (09963 - ]
10 {-Av Sv VAV [osssaal - 0
11 |[dVCH mYims| - a1} 5.0
12 [psrr dB | 82 | - 7.8
13 (ISMH_] na | s | o 09
14 1S/ _h pa | a1 | 1 02
: 15 [Vib_h v |og| 2 02
M 16 |¥th s v LI] 2 0
17 JILC pA -2 0 A1
Notes:

1/ The mean and standard deviation values were calculated over the eight parts irradiated in this testing.
The control samples remained constant throu ghout the testing and are not included in this table.

2/ These are manufacturer's pre-irradiation data sheet specification Himits. No post-irradiation fimits
were provided by the manufacturer at the time these tests were performed.
Radiation-sensitive parameters: psrr, +1IB, ILC and IS/H_L




