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SUBJECT: Radiation Report on: AMP 03
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A radiation evaluation was performed on AMP 03 (Unity-Gain Differential Amplifier) to determine the total dose
tolerance of these parts. A briel summary of the test results is provided helow. For detailed information, refer
Figure | and Tables I through 1V.

The twotal dasc testing was performed using a Co™ gamma ray source. During the radiation testing, four parts werg
irradiated vmder bias {see Figure 1 for bias conliguratien) and one part was used as a control sample. The total dose
radiation levels were 1, 3, 5, 10, 20. 50 and 100 krads', The dose ratc was between 30 and 1760 rads'hour,
depending on the tota! duse level (see Table I for radjation schedule). After each radiation SXPOSUre, parts were
elecrricaily tested accurding ro the test conditions and the specilication limits™ listed in Table [IL

During initial electrical tests, S/N 199 exceeded the maximum specification limit of 10.0 1V for PSRR, with a
reading of 68.8 uV/V. All other parts passed ail initial electrical rests.

After the 1 krad irradiation, $/N 196, 198 and 199 ¢xceeded the spec limit for PSRR, with readings ranging from
44.5to 73.4 uV/V. All imadiated parts passed all other electrical tests at this iradiation level.

After the 3 krad irradiation, the same degradation in PSRR in the same parts was abserved, with approximately the
same values. All irradiated parts passed al! other elecirical Tests at this ircadiation level,

After the $ krad irradiation, the same measurements eontinued to be seen for PSRR, with readings ranging from
62.9 1o 77.9 uV/V. In addition, /N 198 marginally excceded the maximuimn specification limit of ¢.0080 % for
Avs 2K, with a reading ol 0.0083 %. Al! iradiaied parts passed ali other electrical tests at this irradiation level,

After the 10 krad irradiation, all four irradiated parts exceeded the spec limits for Avs 2K, with readings ranging
from 0.00%6 to 0.0090 %. The same measurements in PSRR continned to be observed in $/N 196, 198 and 199,
with readings ranging from 65.9 to 72.8 WV/V. Al irradiated parts passed all other electrical tests at this irradiation

leve!,

After the 10 krad irradiation, the parts were annealed for 96 hours at 25°C. Afier this anneal, the same
measurements cottinued to be observed, with approximately the same values.

Alier the 20 krad irradiation, the same measurements continied to be observed, with approximately the same valyes
for PSRR, and slightly increased readings for Avs_2K. All irradiated parts passed all other elecirical iests af this

irradiation lovel,

" The term rads, as used in this document, means rads(Si0).), All consecutive annealing times at ihe same

temperature and all radiation levels cited are cumniative,
" These are manufacturer’s pre-irradiation data specification Timits. Mo post-irradiation limirs were provided by the

manufacturer at the time these tests were performed.
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After the 50 and 100 krad irradiations, the same measurements continued to be observed, with slightly increasing
values for Avs_2K. Allirradiated parts continued to pass all ether electrical tests at these irradiation levels,

Nu significant recovery was observed on annealing rhe parts for 336 hours al 25°C. No rehound effects were
observed on furthet anncaling the parts at 100°C.

In summary no significant degradation was ohserved in these parts up lv 100 krads, except for some degradation in -
PSRR and Avs 2K. Table IV provides mean and standard deviation values for cach parameter nitially and after
each irradiation cxposure.

Any further details about this evalualion can he obtained upoil request. If you have any questions, piease cail me at
(301) 731-8954.
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ADVISORY ON THE USE QF THIS DOCUMENY

The tnlormation contained in this document has been develuped solely for the
purpose of providing general guidance to emplovess ol the Goddard Space
Flight Center {GSFC). This document may be distributed outside GSFC enly as
4 courtesy to other govemment agencies and contraclors. Any distribution of
this document, or application or use of the information contained herein, is
expressty conditional upon, and is subject to, the lollowing understandings and
limitations:

{#) The information was developed tor general gnidance only and is subject to
changc at any time;

{b) The information was developed under unique GSFC laboratory conditions
which may differ substantiaily from vutside conditions:

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

{d) The information should not be construed as a representation of product
performance by either GSFC or the manufacturer:

{e) Neither the United States government nor any person acting on behail ol the
United Stales government assumes any liability resulting from the application vr
usg ol the information.

[}
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Figure !. Radiation Bias Circuit for AMP 03
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TABLE 1. Part Information
Generic Part Numbers: AMP 03
ASTRO-E/XDS Part Numher  AMPO3IBI/ER3C
ASTRO-E/XDS Contral Number: 15406
Charge Number: EEA200%6
Manufacturer: PMI
Lot Date Code {LLHC): 9505
Quantity Tested: &
Serial Number of Control Sample: 195
Serial Numbers of Radiation Samples; 140, 147, 198, 199
Part Function: Unity-Gain Lifferential Amplifier
Part Technology: Bipuolar
Package Style:  8-pin TO-can
Test Fquipment: AS4n

Engincer: A. Duvalsaint

* Mo radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TABLEL 1f. Radiation Schedule for AMP 03

13 INITIAL FLECTRICAL MEASUREMENTS i e

2) | KEAD IRRADIATION” (0.08 KRADS/HOUR) v e
POST-1 KRAD ELECTRICAL MEASUREMENT ..o i

3) 3 KRAD [RRADIATION (0.03 KRADSTIOURY .ot
POST-3 KRAD ELECTRICAL MEASUREMENT oot i

4) 5 KRAD IRRADIATION (0.12 KRADSTHOURY oo s
POST-5 KRAD ELECTRICAL MEASUREMENT .ot

53 10 KRAD IRRADIATION (0.29 KRADS/HOURY ccovveric s s e
POST-10 KRAD ELECTRICAL MEASURBEMENT oo e

69 144-HOUR ANNEALING @25°C ... ocosnssos oot oo s et s s
POST-144 HOUR ANNEAL ELECTRICAL MEASUREMENT cooooovcoiiooc oo

7) 20 KRAD IRRADIATION (059 KRADSHOUR) ..couie ittt cee s oo ot st s s st
POST-20 KRAD ELECTRICAL MEASUREMENT .orire b s e s s e

8) 50 KRAD IRRADIATION {1.76 KRADS/HOUR) sttt
POST-50 KRAD ELEC TRICAL MEASUREMENT o smiiinirms s e

9) 100 KRAD IRRADIATION {0.56 KRADS/HOUR) i
POST-100 KRAD ELECTRICAL MEASUREMENT

10336 HOURS ANNLCALING (E25VC coueueeeeuerareorsseserasds 41 AR e e e R SR S R s
POST 136 HOURS ANNEALING ELECTRICAL MEASUREMENT v e

113168 HOURS ANNEALING @100°C uuomreasrrstrnsreesises oo e sans s e shaasss oo o e
POST 168 HOURS ANNEALING ELECTRICAL MEASUREMENT ..o

* PARTS WERE IRRADIATED AND ANNLCALLED UNDER BIAS; SEE FIGURE 1.
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Table §II. Electricul Characteristics of AMP 03

Electrical Spec. Lim./1
# Parameters Units min max
1 (Idd_15V mAl O 3.3
2 (Iss_L5V mA{ «3.5 0
3 [+Vo 2K V{ 12 -
4 |-Vo_2K vy - | -12
5 |Vie uV|[ -700 | 700
6 ([Avs 2K Er %| - {0.008
12 {CMRR dB| 80 -
13 [+PSRR uV| - 10
14 [-PSRR pv| - 10
15 |+los mA| -100 [ -15
16 |-Ios mA| 0 45
17 [+SR V] 6 -
18 |-SR V| 6 -
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for AMPO3

Total Dese Exposore (kxads) Annesling Total Duse Exposure {krads) Annealing
Electrical Spec Lim 7 Initia’ 1 3 5 10 144 brs € 2P0 20 50 100 3% b1, G350
§# Parameters Inifa mim max | mean sl e 1) mear. | sd mean sl mean | sd fian =d mentr | xd meak sd mean sd mean d
1 J1ad 1sv wmal o [3s | 240} a2 | 240 | a2 | 24 ] a3 p242)| 1 243 a5 ez | a2 [za0) 3 [ 232 a2 230 ) a2 ) 250 a5
7 s 15v  mal 35| 0 |-239[ 13 |zqn] a3 [-24r] a3 | -242] a3 [ Zd2] 13 Zaz| 13 | 39| a2 233 a2 |2 A2 23| 12
3 |+¥Vo 2K viga | - [13s| o2 |38 o2 [138] 2 | 138 02 36| 42 |138] 02 |1a| o2 |138] 02 | 138] @ | 136 | W2
4 |-V 2K v - [z |ass] o [ass] ;| 138] 04 T1asl 0 | 43s| e |Gizal e | A3%) a6 | 938] 05 35| 04 138 | 05
5 [vio wo| 7o0] w00 Fasg] a5 | aze]| 46 | 8| & x25| 46 | 553 49 [-ses| a0 [-104] 52 | 208 ) =% s | 62 |05 | 60
6 lavs 2cer %] . |eoos|owos| o [owos| o |ooos] e esov| o |opig| o [odis) o poip| o [oodd| 0082] @ i | Jbos
12|CMRR asl 50 | - | 123 | 79 ['124 | 94 | 124 | 10 | 124 88 124 | 95 |21 54 |3z |93 |16 2 1| 1| 6] NI
13 [+ PRRR wv[ - 1w |28t | w5 | 3ap | 17 345 | 16 |33z | 17 327 F 20 [awa ] 20 | 327) 13 | 490 | 29 531 | 22 | 41 | 20
14! psRR v - | 10 {Ze | 8 | ess| 26 [es0]) sto | 29 [s24] 20 | ses] 3t | ses| 32 | 5267 33 S| 30 | 565 | s
15 |+1as sl 100] 15 | sza4| g6 |-s22| 68 |:S27) 72 | -S| 7S 526] 69 | 58| &7 [S23] 64 | -S14] 91 |08 99 Si1| 11
16|-Tos orl 0 | 45 fzoa ] es 200 g7 |12 8 pe7l 77 | 9z| 7a | 1esf 4 | 183 | 69 164 | 33 | 153 | &6 152 7
17+sR v 6| - | 81| 27 [saa]| 30 [Raa| 36 [ &AL [ 33 839 | 31 {544 32 | S417] 34 g41] 30 [ 845) 25 | 840 | 23
18|sR vl s | - [sar| 34 | 831 a0 [R2a| 40 ] 827 7 325 39 | B2a| a0 k2| 30 |an | 4 19 | 40 | 820 3%
Nates:

17 These are manufacturer's pre-irradiation data sheet specification limits. No post-irradiation limits were

provided by the mannfacturer at the time these tests were performed.

2/ The test data for all electical parameters after high temperature annealing was very similar ta the measu rements
after BT, annealing and is therefor not included in this table. This data is available on request
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