Federal Systerns _ Lriss Cotoranion Telepoons
CHRDRERIOOIZ0.DOC A 00 Hnstor Way A BFICY I S

o

UNISYS
DATE: June 6, 14997 PPM-3T7-024
T I lohrs1
FROM: K. Sahu/300.1 J{‘J—, _-
— .
SUBJECT: Radiation Report on: AD6245078831
Project: MAP [NSTRUMENT
Jub i EETRI20
Project purt #; ADG2IED/ABESR
co: M. Delmont/303
AL Reyes/DSC
AL Sharma3 11
OFA Library/300.1

A raduation evaluation was perfored on ADGZ4S[/883B to determine the roral dose tolerance of these parts. A
briet summary of the test results 15 provided below.  For detaited information, refer to Tables I through IV and
Figure 1.

{he total dose testing was pertormed usiing a Co®® gamma ray sonrce. NDuring the radiation testing, ten parts werg
wradiated under bias (see Figure | for bias conliguration} and two parts were used as control samples. The total
dose radiation levels wore 5.0, 100, 15.0, 20,0, 30,0, 50.0, and 100.0 kRads.” The dosc rate was between 0.06 and
1.25 kRads/hour (see Table H for 1adiation schedule). After the 100 0 kRad cxposure, the parts were annealed for
168 hours at 25°C, Alter each radialion exposure and annealing treatiment, parts were slectrically tested according to
the test conditions and the specificalion limits™ listed in Table 111

Itial eleclnical measurements were made on 10 samples, Eight samples (SN's 62, 63, 64, 65, 66, 07, 68, and 69)
were used as radiation samples while SN's 60 and 61 were used as the control sample.  All parts passed all tests
during initial electrical measurements.

All parts passed ail tests upon irradiation w 3.0 kRads. No significant degradation was observed in any test
parameter,

Afler the 10.0 kRad irradiation. SN 63 fell marginally below the specification limit for P_cmrr_Ix with a reading of
68 2dB against the specification limit of 704R. Most parts fell marginally below the specification limit ol 1 10UB for
hath P emrer 500 and N emrr S00x with readings in the range of 102 to 109dB. Al parts passed ull olher tests.

Afier the 150 kRad irradiation, SN 65 remained marginally below the specitication limit fer P_cmrr 1x with a
reading of 68.2dB. SN's 62, 64 and 68 fell below the specification limit of 106dB [r both P_cmrr 100x and
N cmrr 100x with readings in the range of 95 to 99dB. SN's 62 and 68 lell marginally below the specification Timit
of 100dB for both T_emrr_200x and N_cmrr_200x with readings within 10% ol the specification limits. Al parts
cxeept SN 65 fell below the specification limit for both P_cinir_500x and N_crarr_500x with readings in the ranges
of 98 to 107dD. SN 68 marginally exceeded the specificativn limnit of 0.5% for ERROR_ x500 % with a reading of
0.519%. All parts passed all other tests.

After the 20.0 kRad kradiation, 3N's 62 and 68 lell marginally below the specification mis for B emrr 1x with a
reading of 67dB for both. SN G2 also fell below the specification limit for N emr Ix with a reading of 63dB.
Most paits fell below the specification Ll tor P_emm_100x and N emrer 100x, P_cmrr_200x, N_cmir_200x,
P_cmrr_581x, und N_ciner_500x with resdings within 10% of the specification limits. Several parts exceeded the

" Ihe term Rads, as used in this document, ingans Ruds(silicen). All radiation levels cited are eumnulative.

Y} . . . - - . R - . . ' .
These are manufacturer’s pre-irradiation data specification limits, The manufacturer provided no post-irradiation

limits at the time these tests wore performed.
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specification imit for ERROR x300 % with readings in the range of 0.632 to 0.821%, All parts passed all other
tests.

After the 30.0 kRad imadiation, SN's 62 and 68 fell below the specilication limit for beth B emrr 1x and
N oemrt Txoand with readings in the range of 65 to 68dB. Most pants Lell marginally below the specification limits
for P emrr 10t Nocmer 106, Poemer 200x, and N_emer_200x witl readings within 10% of the speeification
limirs. All pars el marginally below the specitication Bmit for both *_cmier_500x and N e300y with readings
in the eange of 95 to 105dR for hoth. SN 69 excecded the specification linut of 0.5% [or ERROR xM0 %4 with o
reading of (LE06%. SN's 64, A8 and 6% cxceeded the specification limit for ERROR_ k500 % with readings in the
range of 1504 10 1 2%, SN's 6466 and 69 cxceeded the specification limil o 30nA for hath Diib and Niils wth
readings in the range 53 0 S4nA and 5110 $20A respectively, All paris passed all nther tests.

After the 5000 kRad irradiation, Most parts marginally failed P ummr_Ix, N emm 1x, P emrr HiOx, and
N emtt 100x with readings simitar 1o those ar 30.0 kRads. Al paits fef] slightly below the SpL‘ciﬁcati:m fimit for
Poemrr 2(Hx, N oomer 200k, Poemer S00x and N_emrr_300x with readings much the same as at previous levels.,
SN 63 exceeded the specification Timit of (1.9% for ERROR_xZ00_%s witl & 1eading of 0.793%. All parts cxceeded
the specification limir for ERROR _x300 % with readings in the range of 0.536 v 1.5%. All parts excecded the
specification limit tor hoth Piih and Nith with readings in the range of 74 to 110uA.  All parts passed sl ather
tests.

After the 100.0 kRad irmadiation, SNs 62 and 88 fvll marginally below the specification fimil [or both P_emer 1x
and N emer Txoand with readings within 10% of the specification limit.  Most parts (Il marginally below the
specificarion limir for @ emrr 100x, N emm [00x, P_emer_200x, and N_emim_20Ux with 1eudings much the same
as hefore. All parts fell below the specification limit for both P_emmr_500x and N_cmn 500x with readings in the
range of 93 1o 108dB Most pans oxceeded the speeification limit for ERROR_x500_% with readings in the range
of (1624 10 | 26%. All parts execeded the specification limit for both Fiib and Nitb with readings in the range 132 o
13%nA. All parts passed all ather tests.

After annealing the parts for 168 hours at 23°C, the parts showed some recovery in several parameters. Only SN 68
feil below the specification limit for both P_cmrr_ix and N _cimnr 1x and with readings of 66 and 704B
respeetively.  SN's 64 and 68 fell below the specification lnit tor both P_cimrr_100x and N _cmrr 100x with
readings in the range of 32 to 93dB3 and 23 to 994D respectively, SN’ 64 and 68 (el below the specificarion limir
for both I'_cmir_200x and N_cmurr_200x with readings in the range ol 94 w0 99dB {or bath. SN's 64 o0 62 fell
below the specification limit for both P_cmir_30tx and N_umer_300x with readings in the range of 95 to 107dB and
25 to 109dB respectively. 5Ns 04, 68 and 69 excesded the specification limit for ERROR. %300 %, with readings
in the range of 0.541 to LU3%. All parts continued o exceed the specification limir for both Piib and Niib with
readings in the rangs 118 o 142nA,

lable 1V provides a summary of the test results with the mean and standard deviation valucs for cach parameter
after each wradiation exposure and annealing step.

Any lurdier details about Wnis evaluation can be obtained upon request, If you have any gquestions, please call me at
{301) 731-8951,
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ADVISORY ON THE USE OF THIS NOCUMENT

The information contaned o thiy Jocument has been developed solely for the
purpese of providing geneial guidance o emplovees of the Goddard Space
Flight Center (GSFC). Lhis docwinent may be distributed outside GSFC only as
0 courtesy to other government agencics and contractors.  Any dismibution of
this document, or application or use of the inlurmation contained hercin, s
expressly conditional upon, and is sulyect {u, the [Ullowing understandings and
iimitations:

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

{(b) The informarion was developed under unique GSFC luboratory conditions
which may differ substantially trom outside conditions;

(e} GSFC docs net warrant the accuracy of the infenmulion when applied or
uscd under other than unique SSTC laboratory conditivns;

(d} The information should not be consitued as a representation of product
perfarmance by cither GSFC or the manulacturer;

{2} Meither the United States government 1or any person acling on behalf of the
United States government assumes any liabilily resulling Irom the applicarien or
use of the information,

L)
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Figure 1. Radiation Bids Circair for ADG24508330
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Modes:

1. HResistors 2.0k02 W W, 3%.
2. Gain=100. See manufacturcr’s data hook for aptional hias conditions. Shorting pin 3 {RG-) to pin 13
(=100 results in overall gain of 100 for the device.
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TABLE 1. Part Information

(ieneric Part Number: ADS24508838
MAP INSTRUMENT Part Number ronc given
Churge Number: FEET&120
Manuluclurar: Analoc Devices
Lt Dae Code (LDCY: QA09
Ouantity Tested: 10
Serial Number of Control Samples: 60, 61
Sertal Numbers of Radiation Samples: 62, 63, 64, 63, 66, 67, 68, 69
Fart Function. Instrument Amplificr
Fart | echnology: Bipolar
Packapu Siyle: 16 Pin THP
Test Eguipment: AJdD
Test Engineer A. Naji

«  Ne radiation rolerance/hardness was guaranteed by the manufacturer for this part.
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TABLE IT. Radiutivn Schedule for ATW248TE83T

TYINITTAL BELRCTRICAL MEASUREMEN LS e

2125 KRAD [RRADIATION (0.062 KRADSHOURY ... .
POST-23 KRAD ELECTRICAL MEASUREMENT . .

3) 50 KRATD IREADIATION (0062 KIRADSTIOURY oo e e eeeee oo,

DATE

L DAY

v 1300297
L 050507

POST-20 KRAD ELEC TRICAL MEASUREMENT oo oo

4 10.0 KRAD IRRADIATION (0.125 KRADS/HOURY ...

POST-10.0 KRAD ELECTRICAL MEASUREMENT

531530 KRAD IRRADTATION (0125 KRADSTIOURY oo eees e

POST-15.0 KRAD CLECTRICAL MEASURDMENT (oo

6) 20.0 KRAD IRRADIATION (0.125 KRADS/TIOURY ... e averea e et e bt et o

POST-20.0 KRAD ELECTRICAL MEASUREMENT .

7300 KRAD 1RRADIATION (0250 KRADSTIOURY oot

05105/97
0370897

Q50847

L0581 2097

0571297

0514097

05/ 14/97

- B3 TaT

. DRA6M45T

POST-30.0 KRAD ELECTRICAL MEASUREMENT ... o

8) 30.0 KRAD IRRADIATION (05300 KRADS/HOUR) ...
POST-50.0 KRAD ELECTRICAL MEASUREMENT . ... e e e s

9y 1000 KRAD IRRADTATION (1250 KRADSTIOURY ..o e s eeet et e e e s e
POST-100.0 KRAD FLECTRICAL MEASURLMENT e st e

107 168 HOUR ANNEALING @25°C ...

"

POST-168 HOUR ANNEAL ELECTRICAL MEASUIREMENT . e

Cftective Dose Rate = 100,000 RADSZ20 DAYS = 208.3 RADSTOUR=0.038 RADS/SEC.

PARTS WLRE [IRRADIATED AND ANNCALED UNDCR BIAS, SEE FIGUEE 1.

Ns18/07

05/ 1997
0521097

03/21/97
) REIRE T

.. 05723797

. 0573097



Table (1l Elecirical Characeeristics of AWM TISTEEEADR

CERDBEPINEIZI0 1000

il

Tesr Spec. Lim.
i Parameters Units Test Conditions min max

I e mA | G =100 0 5.0
IR ] mA L o= 100 TTE0 0

3| P_emur_xl B G =1, VUV -0V 70 T
4 | N_emrr X dB | (= |, Voo — OV w - 10V i

3 I"rmrr [0 diz | ey - (00, Vi =0V to +10V 140

6 | N_emm_160x dB [ G =100, V, =0V 10-10V 100

7 P_cnur_200x dB | G -200 Vi, =0V 1o 110V 100

5| B oo 200x dB | G =200, Vi = 0V to - 10V 160 —

g P_cmrr sty dB | G =300, ¥y — UV 0 +10V 110

[0 [N emrmr S00Y AR [ G- 300, Viy = 0V 10 10V 110

(1 | ERRQI <1 % Pemax | G- LV, -0y 0.03

12 | ERROR 100 %% % max | G = 100, V= £10V 005

13 | ERROR xZii % % max | G =00 Vo - 210V 005 |

14 | ERROR_x500_% +9 max | G =500V, - +10V 005

15 | Ppwr sl dB | G = 1, Vg = 112V, +15V 75

16| N psrr x| dB G -1, ve—-12V. ISV 75 ]

17 Vt)s_______ RY | Vi =0V =750 730

1§ P lib nA | G=160 | -30.0 50.0

|5 MN_lib nd | G100 IR 00

0| los nA | G = 100 350 | 350 )
Nuotes:

[/ These are the manufaciurer’s nen-irradisted data sheet specification limits.  Wo posi-irradiarion limits were
provided by the manufacturer at the Lung the lests were performed
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