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Abstract

This report contains the following parts:

*

*

E 3

Radiation Verification Test Plan

Certificate of lrradiation

Certificate of Dosimetry

Radiation Verification Test Results including :
= Tables measurements

= Graphs

RVT Plan

RVT Plan includes all test conditions and the parameters to be measured. Parameter limits refer to Electrical

Measurements Table of Detail specification ST-BAS-PS-0961 based on SMD-5962-95632.

RVT Results
irradiation steps have been 10-20-30-50-75-100 kRads.

Dose Rate has been around 9,5Rad/s.

Test temperature has been 25°C.

Two parts have been tested and another has been used as control sample.

After irradiation (100kRad accumulated) the devices have been annealed for 24 hours at 25°C.

Lot Date Code is 9138.

All parameters measured during this test stay within specification limits up to 100kRads.




RADIATION VERIFICATION  |[ISSUEN°. 1 REV. A
124 TEST
TOP Q:: DATE: 19/11/97
PLAN
PAGE: 1/2
TPR/RPT/080
Component Number Component Designation Irradiation Spec n°. SCC/22900
ST-096101B CMPO05BJ Issue 2 Rev.
Specification . Acceptance : Sample : Project / Programme:
: % Size 2 :
Generic:  SCC/9000 Iss. 9B EDiffusion LABEN REQUEST
: ‘ Control
Detail : ST-BAS-PS-0961 Iss. 3 : Lot - (Devices 1 :
Family: Group: : Package:
MICROCIRCUITS . COMPARATOR TO-99
Manufacturer: Test House: . Originator: TOP-REL
Analog Devices TOP-REL
Address: - Address:  Name: V. THOMAI
Santa Clara, CA ' Via Dei Berio,91-00155 ROMA
USA ATALY i Telephone: +39(6)2282279
lrradiation: ‘ Irradiation Measurement Interval i Level of Interest:
Facility: ENEA %Single . D' Biased El Circuit Ref.. N/A |
Source: CO80 Muitiple ? Unbiased Supply Voit.: N/A 50 kRad
PT (°C): Room Duration: 1H max :
Single Irradiation : Multiple lrradiation Steps o1 i 2:3:4:516;7:8
Dose (kRad(S): Dose (kRad(Sh) 070720 30 80 75 100
Dose Rate (Rad(Si)/s): Dose Rate (Rad(Si)/s) ' 1 1010 10 10110 10 .
Exposure Time (H): Exposure Time (min) {16 16 16 ;32 {40 40 !
Irradiation Conditions: Anneal Test
Biased (Remote Test) Bias Circuit Ref: see figure Blased - Bias Circuit Ref:
Unbiased (Remote Test) l:] Supply Voltages: see figure Unbiased D Supply Volt.:
In Situ Test D T (°C): Room T °C) - Duration: 24H
Test Step : Description Requlrement
1 Z§amples Serialisation To be assigned to all devices
':  Per electrical measurement table here
2 “Initial Electrical Measurements : attached (equipment name)
3 . SetUp of Irradiation As required in this plan
L 4 ' Radiation Exposures As described above )
: ' Tests per el. meas. table here attached
5 ‘ Intermediate, End point, Annealing measurements : and accept. limits as specified in that
i table
6 | Annealing 24H at room temperature (25°C)
7 ; Test Report
Flow Name Sugnatu res Company Date
PREPARED V. THOMAI L‘, TOP-REL 19/11/97
APPROVED G. CUCINELLA gj’ [ TOP-REL 19/11/97
Lul b
APPROVED v
APPROVED o o




RADIATION VERIFICATION

Top-QQI TEST

ISSUE N°. 1 REV. A

DATE: 19/11/97
PLAN
PAGE: 22
TPR/RPT/080
Component Number Component Designation Irradiation Spec n°. SCCI22800
ST-096101B CMP05BJ Issue 2 Rev.

TABLE 1: ELECTRICAL MEASUREMENTS AFTER EACH IRRADIATION STEP

N° |CHARACTERISTIC |[SYMBOL {TEST METHOD TEST CONDITIONS LIMITS UNIT
MIL-STD-883 MIN MAX

1 Input Offset Voltage Vg 4001 Vpo= +5V - 10 |mVv
Vssz ‘5V
Rs=50Q

2 input Offset Current Lo 4001 Vo= 5V - 150 |nA
VSS= 'SV

3 Input Bias Current Ia 4001 Vo= +5V - 1.8 |uA
Vss= "SV .

4 Positive Supply leo 3005 Vpp= +8V - 16 |mA

Current Ves= -5V

V, 0.4V

5 Negative Supply Iss 3005 Vo= 5V - 18 |mA

Current ’ Vgs= -5V
V, <04V
FIGURE 1: IRRADIATION BIAS CIRCUIT
_
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Mod 91106

= Sigla di idendificazione : | Daid: Pag./ dl pag.
ENEN INNOVAZIONE  |[——

1/12/97 1/2
SERVIZI TECNOLOGICI —— T Firma Gpersiore

CALLIOPE

IMPIANTO IRRAGGIAMENTO \ 5/97 Pof)“u\h\ O,u;},b

CERTIFICATO DI IRRAGGIAMENTO

Descrizione campione: .. [RRAGGIANENTO DI COMPONENTL ELETTRONICT

2
Numero ident.: ' 3C91C e CMPO5BJ

Richiedente: TOP-REL

Documenti di riferimento: ..5.4X TOR /302197 NEL.13/11/.97

RIFERIMENTI DOSIMETRICI

3 Q
Certificato dl dosimetria : NUM. 3/97 DEL 18/11/97

ORE 08.30 DEL 28/11/97

Inizio irraggiamento :

Fige irraggiamento : OFe. 23:30, PEL 28/11/97

Condizioni ambientali :
temperatura : 209 ....... (°C) pressione: e e (atm)
tipo di atmosfera : ... fBE e BT 5 PG K T A (%)

NomgiSTATO'UTILIZZATO LA MEDIA DEI PUNTI DOSIMETRICI TROVATL.

IL RATEQ UTILIZZATQ.E..CQMPRENSIVO..DEL DECADIMENTO...NATURALE. DELLA SQRGEMIE
[£ DOSIASSORBITE S’INTENDONO CUMULATE SUI SINGOLI COMPONENTLI.

......




Mod. 91107

_ @@ INNOVAZIONE

SERVIZI TECNOLOGICI

IMPIANTO IRRAGGIAMENTO
CALLIOPE

Sigla di identificazione :

Data: Pag./ di pag.
Commessa n': Num.: Firma Operatore:

CERTIFICATO DI IRRAGGIAMENTO

Punto
Identific,

Intensith di doge

Inlzlo lrragg.
(Qy/ )

intensita di dose
Fine lrrngg.

(Gy/+)

Tempo di
lrragglamento
{(hh:mm:ss)

Dose richiosta
(GY)

Dose assorbita
(Gy)

Differenza dalla
dose richlesta

(%)

343.3

343.3 00:17:29 100 100.03

.03

343.3

343.3 00:17:29 100 100.03

©.03

343.3

343.3 00:17:29 100 100.03

343.3 00:34:58 200 200.06

343.3 00:43:42 250.04

00:43:42 250 250.04

10

11

12

13

14

15

16

17

18

19

20




- Mod. 97102

— Sigladiidnl'ft-‘za'onc:» Data: | Pag./ di pay.
[ENZR\ INNOVAZIONE U e

SERVIZI TECNOLOGICI 1/2
Commuersa 8°: Num.? Firma Operaiors:

CALLIOPE . Porquak &MAS

CERTIFICATO DI DOSIMETRIA

19/11/97 09.15

Dosimetria efTettusta in data alle ore:

Strumentazione utilizzata:  Spettrofotometro UVY/Vis Bexman DU-§
Tipo di dosimetro usata:

Soluzione Fricks

(O _ Red Perspex

La dosimersa & stara effstesana ia conformind alle specifiche ripormats nel documeato Eaea TDI 87011A

RISULTATI DOSIMETRICI

Numero Tempa dl Dosa Intansith dl
dosimetro Irragglamento assorbita dose
(hh:mm:szs) {GY) (Gyk)
1 00 :30 00 170.844 341.688
I 2 - 00 :30 : 00 167.808 335.5616
3 00 .30 5 00 173.604 347.208
4 00 ;30 ;00 175.812 351.824
S 00 *30 00 173.052 346.104
6 .
7 : :
8 : :
9 : :
10 : :




Mod.91109

Sigla di dentificatione : | Data: Pag./ dl pag.
E—;@ INNOVAZIONE 1/12/97 2/2
SERVIZI TECNOLOGICI — yrv Ty ro—
IMPIANTOIRRAGGIAMENTO 3/97
CALLIOPE g

CERTIFICATO DI DOSIMETRIA

s L

R
e e L0,

Piséina stoccaggio
Sorgents L L
, Co-80 A B
N "
:: :: e o=
h - R "’,(,_
[N o o
! " -
S Cella irraggiamento
" S S Finesira schermata
;‘ ’: T 1
S oo L___ l
J —— r: :: ' . '.’. i ‘
/TN S lﬂ—tj L
WE .
0STIR0_ —
]’a L2 PANNELLO DI

PANNELLO DI
POLISIROLO

127cm




Part Type :
Manufacturer :

Detail Spec.:

Equipment(s)

CMPO5BJ
AND
SMD-5962-95632

. HP4142B - TF HP16083-OPAMP

Sample size :

Irradiated Samples:
Control Sample:

Date Code :

Irradiation steps

3 {2+1)
sin 3,5
s/in 6
9138

: 10-20-30-50-75-100 kRad

Calibration is : VALID Annealing: 24 h
Test Prg. No.: 187 Dose Rate: 9,5 Rad/s
Temperature for test: +25°C
Operator : D. GAMMONE Test House: TOP-REL
Date : 28/11/97 Test Source : COG60 Calliope / ENEA, Casaccia
1" [DD
OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad |Annealing
Min. {- - - - - - - -
Max. 0.016 - 0.016 0.016 0.016 0.016 0.016 0.018 0.016
3 0.0078294 0.0088702| 0.0088236 0.0087698 0.0087446 0.0087348| 0.0086742| 0.0085774
5 0.0080848 0.00911 0.009043 0.0089754 0.0089558 0.0089864| 0.0089332| 0.0088112
8 0.0081044 0.009166| 0.0091852 0.0091206 0.009215 0.009272| 0.0092352] 0.0081462
0.016 B———-13 £ o 3 2 S e
0014 4 - e m e
0012 F-m e e
001 fommmmm e oo ]
{—H—Max. |
0008 EFZ - - - e = E+3 ;
s |
0006 4~ - - — mm e e e oo | =S
—¥—6
0004 f - mm o oo e
0002 F---mommm e oo
0 ‘
R o T o e b= e o
o] © [0 o [0 o] © c
o 14 14 x o4 o 14 =
< 4 54 ¥ X ¥4 X 3
(e (=] Qo Q Q wn Q c




Part Type :
Manufacturer :

Detail Spec.:

Equipment(s) :

CMPO5BJ
AND
SMD-5862-95632

HP4142B - TF HP16088-OPAMP

Sample size
Irradiated Samples:
Controf Sample:
Date Code

lrradiation steps :

2 3(2+1)
sin3,5
s/in6

. 9138

10-20-30-50-75-100 kRad

Calibration is : VALID Annealing: 24 h
Test Prg. No.: 187 Dose Rate: 9,5 Rad/s
Temperature for test : +25°C
Operator : D. GAMMONE Test House: TOP-REL
Date : 28/11/97 Test Source: COG60 Calliope / ENEA, Casaccia
2- lss
OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad }Annealing
Min. -0.018 -0.018 -0.018 -0.018 -0.018 -0.018 -0.018 -0.018
Max. |- - . - - - - - -
3| -0.0097144| -0.0095816| -0.0094666 -0.0084156| -0.0093182 -0.009276| -0.009259} -0.009264
5 -0.010046 -0.009847] -0.0097004 -0.0096754 -0.009605| -0.0085874| -0.008567| -0.008569
) -0.010148 -0.010178} -0.010156 -0.010192 -0.010096 -0.010152| -0.010108{ -0.010134
0 - -
P =] = T ° o] he] _é’
4 © @ © ] © © .
o002 ---E_E ¢ £ & & 3%
P [e] o Q o wn Qo &
- & ® n ~ e )
0004 F - mm e e [
oo J0 S
0008 F - e e — Y le'
A, 3 A o > +3 i
0.01 S S— S > M o N BA— 1
{ —¥—5
3 X B —%—6
0014 - m o e e e e
0 X0 £
-0.018 4 4 + L 4 \ 4 g




Part Type :
Manufacturer :
Detail Spec.:

Equipment(s

CMPO0OSBJ
AND

)

SMD-5962-95632

HP4142B - TF HP16088-OPAMP

Sample size:

Irradiated Samples:
Controi Sample:

Date Code :

Irradiation steps :

3 (2+1)
s/in3,5
s/n 6
9138

10-20-30-50-75-100 kRad

Calibration is : VALID Annealing: 24 h
Test Prg. No.: 187 Dose Rate: 9,5 Rad/s
Temperature for test: +25°C
Operator : D. GAMMONE Test House: TOP-REL
Date : 28/11/97 Test Source: CO60 Calliope / ENEA, Casaccia
3' V]O
OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad !Annealing
Min. |- - - - -
Max. 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
3| -0.00012332]| -0.00044008| -0.000397 -0.000405{ -0.00040384| -0.00044792| -0.000422] -0.000408
5{ -0.00030508| -0.00053116| -0.0004886| -0.00047468| -0.00049404| -0.00049124| -0.000471] -0.000424
6| 0.00013398] -0.00016116} -0.0001548] -0.00013032} -0.00018158] -0.00017768| -0.000154} -0.00012¢
0.001 &} X 2y £ £1 I £} 2]
00008 f-----m - meemem oo oo oo

0.0006 4 =~ = == == mm e




Part Type :
Manufacturer :

Detail Spec.:

Equipment(s) :

CMPO5BJ
AND
SMD-5962-95632

HP4142B - TF HP16088-OPAMP

Sample size:
Irradiated Samples:

Control Sample:

Date Code:

Irradiation steps :

3 (2+1)
sin3,5
s/in 6
9138

10-20-30-50-75-100 kRad

Calibration is: VALID Annealing: 24 h
Test Prg. No.: 187 Dose Rate: 9,5 Rad/s
Temperature for test: +25°C
Operator : D. GAMMONE Test House: TOP-REL
Date : 28/11/97 Test Source : CO60 Calliope / ENEA, Casaccia
4- g
O0KRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad |Annealing
Min. |- - - - - - - -
Max. 0.00000015{ 0.0C000015] 0.00000015 0.00000015{ 0.00000015] 0.00000015 1.5E-07 1.5E-07
3| -3.2884E-09 -1.234E-08| -1.638E-08| -1.67084E-08| -1.70784E-08| -1.78492E-08| -2.16E-08| -2.19E-08
5! -1.61548E-08] -7.8436E-09 -4.4E-09| -3.5216E-09| -7.6112E-09 -8.666E-09]| -1.16E-08] -1.16E-08
6 -1.318E-09 3.718E-09} 3.2652E-09 2.724E-09| 2.8016E-09| 1.96864E-08| 2.488E-09| 2.294E-08
0.00000016
El: £} £ = 3 I s S e
0.00000014 } -~~~ ---m-— e e e e oo
0.00000012 4 — === == === — e mm e e e m—— == —
0.0000001 4=~ m - s mm e oo o ]
0.00000008 - — — === === = === m o e e o m——— ===
0.00000006 -- | Meax..
e A3
0.00000004 4+ = -~ == m e o e ‘—X—S
—¥%—6 |
0.00000002 4 - === === ==~ — e — -~ == |

-0.00000002 <

-0.00000004 +




Part Type: CMP05BJ Sample size : 3 (2+1)
Manufacturer : AND Irradiated Samples: s/n 3,5
Detail Spec.. SMD-5962-95632 Control Sample: s/n6

Date Code : 9138

Equipment(s) : HP4142B - TF HP16088-OPAMP Irradiation steps : 10-20-30-50-75-100 kRad
Calibration is : VALID Annealing: 24 h ‘
Test Prg. No.: 187 Dose Rate: 9,5 Rad/s

Temperature for test: +25°C

Operator : D. GAMMONE Test House . TOP-REL
Date : 28/11/97 Test Source : COB0 Calliope / ENEA, Casaccia
5‘ llB.
OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad [Annealing
Min. -0.0000018| -0.0000018| -0.0000018] -0.0000018] -0.0000018] -0.0000018} -1.8E-06| -1.8E-08
Max. |- - ’ - - - - - -
3| -1.71859E-07]| -1.68771E-07| -1.693E-07| -1.69282E-07 -1.69314E-07| -1.68901E-07| -1.69E-07| -1.6SE-07
5| -1.70021E8-07] -1.87912E-07| -1.684E-07| -1.68553E-07| -1.6838E-07| -1.68428E-07| -1.69E-07| -1.6SE-07
6] -1.74378E-07| -1.71632E-07| -1.716E-07| -1.71945E-07| -1.71652E-07| -1.71503E-07| -1.72E-07| -1.72=-07

0
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Part Type :
Manufacturer ;
Detail Spec..

Equipment(s) :

CMPO5BJ
AND

SMD-5962-95632

HP4142B - TF HP16088-OPAMP

Sample size :

Irradiated Samples:
Controi Sample:

Date Cede :

Irradiation steps :

3 (2+1)
s/in3,5
s/n B
9138

10-20-30-50-75-100 kRad

Calibration is : VALID Annealing: 24 h
Test Prg. No.. 187 Dose Rate : 9,5 Rad/s
Temperature for test . +25°C
Operater : D. GAMMONE Test House: TOP-REL
Date : 28/11/97 Test Source : CO60 Calliope / ENEA, Casaccia
. 6- lIB+
0KRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad |Annealing
Min. |- - - - - - - -
Max. 0.0000018 0.0000018} 0.0000018 0.0000018 0.0000018 0.0000018] 0.0000018} 0.0000018
3| 1.92481E-07{ 1.95605E-07| 1.9521E-07| 1.95306E-07| 1.95306E-07| 1.95747E-07| 1.954E-07] 1.954E-07
S| 1.94291E-07| 1.66532E-07| 1.9614E-07| 1.95981E-07| 1.96196E-07| 1.96164E-07| 1.98E-07| 1.955E-07
8i 1.89884E-07| 1.9284E-07| 1.9277E-07| 1.92527E-07| 1.92852E-07| 1.93009E-07| 1.S29E-07| 1.926E-07
0.0000018 E¥= £1 O3 £ I —
0.0000018 === == == m - oo
0.0000014 -~ =~ = ==~ e o e .-
0.0000012 f == - == == — - .
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