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A radiation evaluation was performed an ACOS (8-RIT DACY to determine the total dose tolerance aof these parls,
A brief summary of the fes1 resuls is provided below. For detailed information, refer to Tables | through IV and
Figire 1.

The 1o1a] dosc 1esting was performed using s Co™ gamima ray source. During the radiation lesling, five parts were
irradiated under hias (see Figure | for bias configuration) and one part was used as a control sample.  Vhe total dose
radiation levels were 1,73 4,5 6,7, 8 9and 10 krads' The dose rate was between 0,06 and 0.29 kradsihour (see
Tabla Tl for radiation schodule). Alter the 10 krad exposure, the parts were annealed for 168 hours at 2594, after
which the parts were anncaled for 168 hours at 100°C, After cach radiation exposure, parls were electrically tested
aceoriding to the st conditions and the specification limits” listed in Tahle V1.

All parts passed initial clectrical measurements,

All irradiated parts passed all clectrical tests throughout all hradiation steps up o und ocluing the 4 krad
irradiation level.

After the § krad irradiation, /N 2, 3 and 6 fell below the minimum specification linit of <300 pA Tor Irel, wilh
readings of -3.17, -3.14 and -3.11 pA, respectively,  All bradiated paris passed all other glectrical leste ol this
tradiation level,

After the & krad irradiation, all frradiated pants fell Leluw the minimum specilication Hmit for Tref, with readingy
ranging from -3 .03 o -3.41 pA. Al nadiated parls passed all other electrical tesis at this imadiation level,

The same degradation i liel continued W be observed. with pradually inceaasing readings, up to the [0 krad level,
AL E0 krads, readings ranged livmn -3.80 W 148 pAL Al ireadiared parts passed all other cleetrical wsts up o and
ineludmg this nradiation level.

After annealing for 168 hours at 2370, no recovary was observed
Atter annealing fur 168 hours at T00™C. no rebound afitets wore abserved.
A radiation test ol the sume part type, with Lot Dae Cade 9335, manufactured by PMIFAnalog Devices fue., wus

perlonined o December, 1494, for CASSINEITIRS {Report no, PEM-23- 103, The radiation test levels (o this st
were 2.5, 5, 15, 200 30 and 30 krads. and dhe dose rate ranged between 0.04 and .31 keads'hiour, 1o this tes)

+ . -y - I ' l

Ihe term rads, as used in thus document. ovios cads{silicont. Al eadimion lisvels sited are cumulative.

These are manufacturer's pre-lyachatnn Jala specilication limits. No post-irradiarion limits were provided by the
manufuelarer ot the time these tests were po lorned.
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Iref also proved to be the maest sensitive paramaler, with all irradiated pars exceeding specilication limits afier
Krads. In the same test, the pars also showed marginal degradation in +INToafter 10 krads and in [0 after 20 krads,

Table 1V provides a summary of the monn and srandard deviation values for cach parameler atler cach irradintion
cxposure and annealing step.

Any Jurther dedails abour his evaluntion can be obtained upon reguesl 1 you bave any quesions, please call 1oe al
(3013 731-39351,

ADVISORY ON THE USE OF THIS DOCUMENT

The information contgined in this document has been develeped solely for the
purpose of providing pengral guidance e employees b the Guddwd Space
Flight Cemnter (GRFCY This decurnent may be distributed outside GSFC vy as
d courlesy Lo uther gevermment agencies and contiavios, Any distnibution ol
this dovwrnent. v oapplication o1 use of the dmimation cenlaned herem, 15
expressly conditional upon. and s subject W, the Tellowing undestandings and
lrniiadions:

(a) The inlermation was developed lor seneral puidance only wnd s subject w
vhange at any e,

{b} The imformation was developed under uingue GSIFC aboratvy condiiuwns
which oy dilivr substantially trons gulside conditions;

()] GSFC does nel warranl the aecuracy of the mlormation when applisd or
used under other than unique GRFC lahorory conditions;

{d) The information should not he construed as a representation of product
performance by cither GSFC or the manufacturer;

(ey Neither the United States government nor any person acting on hehalf of the
linited Stares government assumes any liability reaulting from the application or
use of the informatinn.
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Figare [ Radiatton Bias Cweul for DALOS

0.01uk

-18V

+18V

(1) R1 2Kto 47K, VaW Min. £ 5% , R2 = 10.0K, I/2W Min. + 5%
() R3 51K, 1/2W Min. + 5%
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TABLE L Part Information
Generic Parl Number: DA
CASSINVCIRS Punt Number MIEITOTI3023EA
CASSINICIRS Control Numbua. 14225
Cliange Mumnbar: EES1741
Manulacter: PMT Analog Devices
Lot Date Code (LDC): Yd3s
Quantily Tested: O
Serial Number of Conlro! Sample; |
Serial Numbers of Radiation Samples; 2,3,4,5. 6
Part Function; 8-bit DAC
Part Technology: Biprelar
Packuape Siyle: 16-pin DIP
Test Cyuipnmient; As4n

Engineer: €. Neuyen

* No radiation tolerancahardness was guaranteed by the iwanulacturer for ihis parl.
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TAM LT Radiation Schedule for DATCOE

THWITIAT. ELECTRICAL MEASUREMENTS e TGS

21 KRAD TREADIATION (008 ERATISHOURY e e TEA793
POST-1 KRAD BELECTRICAL MEASUREMENT . e e 105595

342 KRAD IRRADIATION (0.06 KEADSHOURY e canens. |35
P25 KRAL ELECTRICAL MEASUREMENT oot rensccene e eeinee e L0089

1} 3 KRAD IRRADIATION (0.17 KEADSHOURY ... cen e | HOG9S
POST-3 KRAD BELECTRICAL MEASUREMENT oo e | TEROS

14 KRATYTRRADTATION (006 KEADSHOUR)Y o 1071095
POST-4 KRAD CLECTRICAL MEASURDIMENT e e v aece s enennenseoeeeeeee. LT LSS

615 KEAL IKRADIATION {006 KEADSHOUR) e [T 1YS
POST-3 KRAD BELECTRICAL MEASUREMENT . ...t e cvnnnenvns e enen oo LF 12795

TIe KRATD TRRATHATION (006 KRADSHOVRY 1319595
POST-A KRAD ELECTRICAL MEASUREMENT .o eeeee. TGS

81 KEAD IRRADLA VION (U, 10 RILA LS HULR) PR UPUUTPRRRRRT |1 2 I F b5
POSTE-T KRAD ELECTRICAL MEASUREMENT,, U OO PSPPI 1 1 1456

NERRATDIRRADIATION (1 IO KRABSHOQURY . . L1654
FPOST-8 KRAD ELECTRICAL MEASUREMENT e ennieens v nnnn e e L1793

Y KRAD TRERADIATHON (0,00 KRADSHOUR) e e s L7098
POST-Y9 KRAD ELECTRICAL MEASUREMENT... ... e T893

T T RERATD RRADIATION (029 KRATSMOURY C e e e o MRS
POST-THKRATY ELECTRICAL MEASUREMENT. e TGS

12y TOF-HOUE ANNEALING (R257C . PO TPTUTOTPSIURRTRRR 11 ) . T
POST-108 HOUR ANNEAL ELEC TRILAL 'u1EASLREMET\T ROV P PO TP PTUPUPUTRTPROPRPVPRPRUONRY L1 .0 T4

13) VAR-TIONTR ANNEALING @ 100°C* S UUUDORU PR POUPRPURURPOPPRPRPY £ LIFL 14 i
POST-168 [IOUR ANNEAL L1 TCTRICAL MEASUREMERT oovs oo oo seeseseesssreessee oo ensseenns | LIG3693

Flhigh temperature annealing s pafonned o wceelerale long wrm time dependent effects {TDE), namely the
“rebound” cllect, due Lo the prowth of mierface states after the radiation exposure For mare infarmation oo the
newd 1o perform thiy test, refer to MIL ST 8830, Method 10109, Para 3 10.1.

PARTS WERE IRRAINATED AND ANNEALED UNDILR 3AS, SEL FIGURE Y.
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Table T Tleerrical Charaetoristies of D005

TEST CONDITIONS: Wi = 15V, V&S = 15

Test temperabure . 20aC

Seduencex: wld S

st Tesl pame Min

1 Ice .40 ma

2 IGE] =720 wa
i Tref -3.00ua

i 1 IFS 1_784 ma
5 144 -1.00 wa
[ -1 1.834 ma
7 A -1.00 ua
8 +FPss_ Izl -4.0 ua

o +Pse_Ifg2 -8.0 ua
1t +lEa_lfal ML 0 ua
11 +P== 1tsd 2.0 ua
12 -Fec_I1ful -4.0 ua
12 -Faa_ifaa -0 A
14 -Pazx_Ifs3 -2.0 ua
14 -Pss Ifsd -4.0 ua
le Iih Bl {note) i0.00 ua
17 Iikh B2 -1l0.08 ua
1a Tik Ry =10 04 ua
14 Iih R4 -10.00 ua
20 Iihh BE ~10.00ua
e 38 Iih nB& 10.00ua
22 Iih B7 -1d.00ua
23 Tih W =B ofD0A
24 Iil El -10.00 ua
25 Ir1 B2 -10.80 ua
26 Iil B2 -10.00 ua
27 Iil B4 -10.00 ua
28 (T I -0 00 ua
24 Iif HE -10.00 ua
k] Iil n7 -10.00 ua
3l Iil BY —L3.90 ua
i +H -, 14 %
32 =Ml =01 4
14 dML 030 %
an ronotoniciby 0.00ua
36 Honotonlcley 2. 00un
37 AMonclonicity -4 Udua

Bleckvical parcanetors are basted

Input Veloagse YVIH, VIk

TEry _ dmfd unless otherwise noled;
Max Canditian
3.80 1w all inputs = 15v
-0.80 ma all inputs = 18+
0.00 ua
2.000 ma all inpulw = 1%v
1.00 ua all inputs = 0%
2.000 ma all inputs = Qv
1.00 ua all inputs = 15w
4.0 ua VLA S fa Wby, VES--18v
A0 ua VeO=a412v to +18v, VES=—18v
2.0 ua VE5=-12v to -18v, ViC= 18v
2.0 ua VER= 4.5V to -5 5v,Viu=10v
4.1 ua VCC=d . 0w Lo 5.5y, VES=—_18v
8.0 ua VCC=+12v Lo +18v, Vis= 18v
8.0 ua VEE= 12V to -18v, vii= 18w
2.0 ua VEG=—4.5%v o -5 _Sv, VT _18yr
10.04 ua Vit = 18w, wil - 0.8
0.0 ua Vin — 18w, w1l = 0.8v
10.00 ua . Vin = 18v, wil = 0.Bv
10.00 ua Vin = 18v, vil = 0_8w
10.00 ua Win - 1Rw, wil - 08w
10.00 un Vin — 18w, wid - .8«
101 na Vin = 18w, wil =~ 0,8y
1000 ua Vi = 18v, wil = 0, 8w
0.05% ua Vin = 10v, wih = ¥ . 0w
3.05 ua Wwin = —10v, wih - 2. 0w
4.705 ua Vin — -1ltw, wilh - 2.0w
0.0% na Vin = =10w, wily = 2.0v
0.05 ua Viu = 10w, wvih = 2.0v
.05 ua Vin = 10v, wih = 7.0w
0.05% ua Vin = -10v, wih - 2.0v
1.5 na Vin - 10w, vwili = 2.0v
0.10 & all vodes
0.10 % all codes
0.30 %
16.00ua all endex
| & - {10hA all cadeo=s
4. 00ua all codos

Go/fne GO o:

&



TABLE IV: Summary of Electrical Measurements after

CREPLRTEWR30 XL

Total Dose Exposures and Annealing for DAC0OSA /1

_ Tatal Bose Expescre (V1) (krads)2 Abnnling
Initials 2 4 5 B 11 165 brs 1458 hrs
Test Srec, Lim.s3 R ol cloy
7 Darametery Loits  min max | mean d | inean sd mean sl Imean sd mran sd Inean stf miean 0l ITEL s |
M Tee mal 04 38 | 258 3 [ 257 | o3 7 23 | 05 | 2a7 | 03 0 2. N3 ;238 w3 [ 258 03 | 136 | 05
2 |Iss mA 78 [ 08 | 678 03 | 637 05 7 605 | 03 677 03 | 638 03 | 677 | .63 | 678 03 [0 | 03
3 [irer wA_ -3 ) 0 f 200 | 0% | 3e0F 11 300 | A2 . 300 | .04 | aw0.| 22 | 400 | 28 | 400 2z | 300 1
3 |+IFs mA 1984 [ 2000 | 200 | o | zxae | 0 Zoe | a . o 0 [1e ] 0 [ 19 [0 [i1sa: € | 190 0
R us 0G| 10D | o] GO ) b 8 9 0 o I 0 o @ | 0 0 0 0
B mA 1084, 2000 | 208 ] n | 200 | a0 200 | 0 i8] w | 1% | e [18% 0 |99 | © | 199 0
T s waj L0 [ LOD | 01 | @ a 7| o ] " 7 | 0 i i il a 0] o 0
5 [Peeined /4 ual 400 | 40§ 0 i ) W 0 D i 0 0 [ 1 [] 0 i i 0
15 [1in R uAl LD | W00 F 062 | 13 | 060 F 15 [ -08E | 44 | 063 | a8 | 080 | a2 [ 090 23 | 080 | 14 sl o1
17 [iin Bz vl -T000 | LO00 [ ot ) 15 | 46 [y ] 4 [ oo | 38 | 080 | a3 L 070 .07 | ase ] 08 - woo0 | Lz )
13 [lin 13 wA[ MO0 10400 -B00 05 160 | 33 | 080 24 |10 | .27 | 090 | .24 | 692 | 9 | 083 | 2 0m0 | .05 |
17 [lih B4 UA[ L0 16.00 | 100 | 4 B | 20 [T [ 08 [ | 2% | 074 13 | a0 | 07 | o0 | o5 085 | 27
20 [dib e uAl LGA0] w00 | o100 | K LB | 24 -1 | 33 [0 3w | e 13 | 078 | 12 f 692 | 15 | AR | .19 ]
EIREYT UA| 1000 ) 1000 | SRl | 03 L0 3T T 83| ws 00 20 | 000 a3 | 074 | 07 | 091 | 25 | 06s | 12
32 |Lih 17 uA| 1000 000 | 100 | 05 | 100 | 35 060 | 04 | a0 23 | 090 . 22 | 080 | 4 | ko | a3 | -vAv | .19
25 [lih 15 cA -T000 | W00 | 360 | 09 | 080 | I3 f 09| b6 | tad 15 | AnET .27 | 0801 .00 | amsd 0 | | a1
LBl vAl 1000 [ 005 [ -300 { 0 [3e0 | 4 |30 | ok | 400 07 | mo0. 20 | 600 33 | 600 52 | S0 ie
25 |nInz uAf-10.00°0 005 | 300 F 25 [ -4ne | a7 [ e D IS [ 27 | 00| 26 | .00 | 2% | ohon | 53 | 500 .20
26 ‘LIB3 uAl 1000 005 | -300 | 20 [ AW | 24 [ 490 3% | 400 | 24 | 500 29 | 0 | 31 600 34 1 S99 4]
T ud| 1600 005 § 300 | 25 | 400 36 | 08 26 | <400 | 06 | 300 | 19 | 500 | 05 6o | 33 1 500 23
15 Tl B3 Al 100 @08 | 300 | ki [ e a7 300 0% L o | (2 | A0 | 22 | 680 | 36 00| 23 | a0 7
M DG aA| -10.00 605 | 300 | 24 f 440 32 b4 06 | <o | 17 | 500 | 27 | 600 ] 32 afd | 23 | S00 1%
30 Ll 137 gA] -1 005 =300 N - -4.110 A .00 21 —4.1}{}- 6 =500 18 -6.00 g -G.0m) ¥ =5, 00 23
K wA[-1000] C05 | 300 | 35 | 400 35 | 400 . 21 | <00 | 49 | sa0 | 36 | 600 | 30 a0t 31 | B00 16
31 L %) a0 [ 0w 0020 63 | -eal 04 [ o001 | 4] 062 ] s | 001 | 84 | | 0F 0ot | .65 | ondm
33 |-sL So| UI0 | 010 ) 002 03 [0 a4 [ 001 | 04 | 002 ] 04 | el | 05 | 001 | 0% | 001 | G5 1 08| o
31 |avt. s 030 | 630 [ @ 0 d 0 0 [ i f 0 T o0 0 0 [ o |0
35 |~Monstomicin  uA| 0.0 | 1600 | 017 06 | 048 84 | #30 | 96 | 0.2z | 06 | 024 | 07 0z | 07 | 0 | 15 o3 | 06
3E |-Monelamiviy  wA[ 000 | 1600 | 047 & [ w18 04 | w20 | w6 | 022 | 06 | 024 | 07 . 026 | 07 | 025 ] .05 | %24 | 0%
[ 3% ldteratemicie  wA™ -2.00 [ 100 | @ 0 n [ w ¢ (i 1 ] 0] 1 0 0 B ] 0 f

MNotes:

17 The mean and standard deviation values were calculated over the five parts irradiated tn this testing, The contrel sample remained cznstant

2

3

throughout the testing and is not included in this fable.

Since the parametric test values changed very sluwly during fhe irradiation steps, TDE steps 1,3, 6, 7 and 9 krads are amitted in this table

fur clarity. Data are available en request.

These are manufacturer's nen-ireadiated data sheet specitication limits. Na past-irradiation lumits were provided by the manufacturer

at the time the tests were performed.

Values for mezn and standard deviation for -Dss_Ifs1-4 and -Pss_Ifst-4 were all sern thraughcut all irradiation and anncaling steps,

czaseguently, the values are shown only Tor +Pss_Ifsl,

Radiation-sensitive parameters: lref



