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Abstract

This report contains the following parts:

* 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 SCC/5401-001.

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

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

Test temperature has been 25°C.

Three 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 has been 9144A.

All parameters measured during this test stay within specification limits up to 75kRads. At 100kRads one
parameter IC has slightly degraded under minimum limit. After 24h annealing the parameter continued to stay
out of specification limit.



RADIATION VERIFICATICON ISSUE N°. 1 REV.
TOP ‘ le TEST DATE: 17111197
PLAN
. PAGE: 1/2.
TPR/RPT/079
Component Number Component Designation Irradiation Spec n®. SCC/22900
5401001028 3C91C Issue 2 ' Rev.
Specification " Acceptance : Sample . Project / Programme:
_ i Size 3 1
Generic: SCC/5000 Iss. 8A  Diffusion LABEN REQUEST
' i Control
Detail : SCC/5401-001 Iss. 3D - Lot | Devices 1
Family: " Group: ' Package:
OPTOELECTRONICS OPTO ISOLATOR : Metal CAN
Manufacturer: Test House: - Originator: TOP-REL
MITEL TOP-REL
Address: i Address: Name: V. THOMAI
Jarfalla, SWEDEN i Via Dei Berio,91-00155 ROMA
: Telephone: +39(6)228227%

: Irradiation:
Facility: ENEA

Source: CO60

;Single D Biased
- Multiple iUnbiased Supply Volt.: NIA

Irradiation Measurement Interval

D Circuit Ref.. N/A

T (°C): Room Duration: 1H max

Level of Interest:

50 kRad

Single Irradiation

. Multiple lrradiation Steps

"1 :.2,3 4,5 6,

7 8

:

Dose (kRad(Si)):
Dose Rate (Rad(Si)/s):
Exposure Time (H):

“Dose (kRad(30)
Dose Rate (Rad(Si)/s)
Exposure Time (min)

0 102030 50 75100

71011010 (1010 10 ;

16116 16 : 32 40| 40 |

Irradiation Conditions:

: Anneal Test:

Biased (Remote Test) Bias Circuit Ref.  see figure Biased Bias Circuiit Ref:
Unbiased (Remote Test) |—_—] Supply Voitages:  see figure | Unbiased D Supply Volt.:
In Situ Test [:| T (CC): Room T(O) Duration: 24H
Test Step : Description : Requirement
1 : Samples Serialisation To be assigned to all devices
: : Per electrical measurement table here
2 "Initial Electrical Measurements - attached
3 Set Up of ___]r@diation As required in this plan
4 ' Radiatigﬂ_Eﬂ)_(_ppsurei_ As described above )
: Tests per el. meas. table here attached
5 - Intermediate, End point, Annealing measurements - and accept. limits as specified in that
: table
. 6 Annealing 1 24H at room temperature (25°C)
7 . Test Report
Flow Name Signatures Company Date
PREPARED V. THOMAI L_T_/Z(U[ TOP-REL 17/11/97
APPROVED G. CUCINELLA U TOP-REL e
APPROVED [ e
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RADIATION VERIFICATION

TEST DATE:
PLAN
PAGE:
TPR/RPT/079

ISSUE N°.

1

17111197

2/2

REV.

Component Number

5401001028

Component Designation

Issue

3C91C

Rev.

irradiation Spec n°. SCCJ/22900

TABLE 1: ELECTRICAL MEASUREMENTS AFTER EACH IRRADIATION STEP

N° CHARACTERISTICS | SYMBOL { MIL-STD-750 TEST LIMITS UNIT
TESTMETHOD | CONDITIONS MIN | MAX
1 Forward Voltage VF 4011 lF=2mA - 1.3 \%
2 8 Forward Voltage Ve 4011 I =50 mA - 18 |V
-
3 Breakdown Voltage Var 4021 lg=0.1 mA 7 - \
4 | {Collector-Emitter- VBRCEO 3011 le=10mA 50 - VvV
..3 Breakdown Voltage
5 | & |Dark Current leso 3036 Vee = 5V - 50. | nA
Q =0mA
6 8 Qutput Current S 3036 Ve = 5V 4 - mA
S ' le =10 mA
o
(]
7 |$ |Collector-Emitter Vegat 3030 le =2 mA - 0.4 Vv
' §' Saturation Voltage I = 50 mA
O
&)
FIGURE 1: RADIATION TEST BIAS CIRCUIT
10K 10K




Mod 91106

= - ;:gladuduaﬁca.;au: Dasa: Pag./ di pag.
_r:_m\_é__& INNOVAZIONE \ 1/12/97 1/2

SERVIZI TECNOLOGICI — —— Ty Fom—
IMPIANTO IRRAGGIAMENTO . !
| \ 5/97 PO/);(’U_WLL O.U\#)QD

CALLIOPE

CERTIFiCATO DI IRRAGGIAMENTO

Descrizione campione: ... .[RRAGGIAMENTO DT COMPONENTI ELETTRONICI

Numero ident.: 3C91C e CMPOSBJ

Richiedente: TOP-REL

Documenti di riferimento: .EAX. . TPR/2021=37 NFEL 13/11/97

RIFERIMENTI DOSIMETRICI

Certiﬂcatodidosimeix'ia: NUM. 3/97 DEL 19/11/87

ORE 08.30 DEL 28/11/97

Inizio irraggiamento :

Floe i iamento: ORE 14.30 DEL 28/11/97

Condizioni ambientall :
temperatura : 409 ....... (°C) pressione: S (atm)
tipo di atmosfera : ARIA um.rel $ 330l (%

E STATO UTILIZZATO LA MEDIA DEI PUNTI DOSIMETRICI TROVATIL.

IL RATEQ. UTILIZZATO.E..CQMPRENSIVO. DEL. PECANIMENTO. NATURALE. DELLA. SOROINTE
[E DOSTASSORBITE S INTENDONO CUMULATE SUI SINGOLI COMPOMENTT.




Mod 91107

| '[ENEXN InnovazionE

SERVIZI TECNOLOGICI

IMPIANTO IRRAGGIAMENTO

CALLIOPE

Sigla di identificazione : {Data: Pag./ dt pag.
1/12/97 1/2
Commessa n': Num.: Firma Operatare:

CERTIFICATO DI IRRAGGIAMENTO

Intensila di dosse

ld}:‘:‘%‘:c Inizio Irragg. ln‘:?:;lﬁ:gt.)" Irt:;;;:r::tl\lo Done(réchlosla Doss asrorbita [gg:;er?::l::t"aa

. (Gy’.) (Gy/+) (hh:mm:ss) v) (Gy) (%)

1 343.3 343.3 00:17:29 100 100.03 0.03

2 343.3 343.3 00:17:29 100 100.03 0.03

3 343.3 343.3 00:17:29 100 100.03 0.03

4 343.3 343.3 00:34:58 200 200.06 0.03

5 343.3 343.3 00:43:42 250 250.04 0.016

6 343.3 343.3 00:43:42 250 250.04 0.018

7

8

9

10

11

12

1 3k

14

15

16

17

18

19

20




__Mnd 91102

1 Sigla di identificazione: | Data: — I.’ng.}dl pag.
SNEN INNOVAZIONE PR

. - 172
SERVIZI TECNOLOGICI Comumessa &°: Nuwr: Zirma Operators:

IMPIANTO IRRAGGIAMENTO - ,
CALLIOPE | POAQ/\L&.L &M s

CERTIFICATO DI DOSIMETRIA

19/11/97 09.15

Dosimetria e{Tettuata in data alle ore:

Strumentazione utilizzata:  Spettrofotemetro UV/Vis Bexman DU-6

Tipo di dosimetro usato:

Soluzione Fricke

3 Red Perspex

Ladesimamia & stara effziata is conformia) alle specifichz riportate nel documeato Ezea TDI 87011A

RISULTATI DOSIMETRICI

Numeco Tempa dl Doss Intsasita di
dosimetre Irragglamento azsorblia dosa
( hhimm:sz) (Gy) (GYh)
1 00 :30 00 170.844 341.688
i 2 CO :30 : 00 167.808 335.616
3 CO 30 s 00 173.604 347.208
4 00 ;30 00 175.812 351.624
S 0 *30 *00 173.052 346.104
6 . .
7 : :
8 : :
9 :
10 : :




Mod. 91109

[ENEN INNOVAZIONE

SERVIZI TECNOLOGICI

IMPIANTOIRRAGGIAMENTO
CALLIOPE

Sigla di idensificazione : | Data: Pag./ di pag.
1/12/97 2/2
Commessa n'; Num. : Firma Operatore:

Piséina stoccaggio

Sorgents L

_ @ Co60 |- . i

Cella irraggiamento

/ Finesira schermata

DOSIMETRO

\

PANNELLO DI ~
POLISTROLO \EPYDOSIMETRO

|
7 Ak
17| L2 PANNELLO DI

!__/_‘_
2 ol




Part Type: 3C91C Sample size : 4 (3+1)
Manufacturer : ABB HAFO Irradiated Samples: s/n 213,217,569
Detail Spec.. SCC/5401-001 Control Sample:  s/n 571
Date Code : 9144A
Equipment(s) : HP4142B [rradiation steps : 10-20-30-50-75-100 kRad
Calibration is : VALID Annealing: 24 h
Test Prg. No.: 01 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

1- Vg (2mA)

OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad |Annealing

Min. |- - - - - -

Max. 1.3 1.3 1.3 1.3 1.3 1.3 1.3 1.3
213 1.07272 1.07148 1.07148 1.07076 1.0664 1.06168 1.05736 1.060638
217 1.06952 1.07224 1.0682 1.07096 1.06684 1.06132 1.06216 1.06256
569 1.06368 1.06712 1.05956 1.08616 1.06232 1.05744 1.05148 1.05648
571 1.0736 1.07756 1.07908 1.0776 1.07548 1.07272 1.07348 1.07376

1.4
é £ £ 3 £ 83— &
12 e
08 b o .. —H&—Max. |
—A—213 |
06 b o —4—217 !
—¥—569 |
04 4 - - - o C e e e —8—571
U i T
0
o T kel T he] ke hel jo)
[ © © [ s o] kel c
o o © @ o © 04 =
2 4 4 X 4 4 4 P
(] Q (=] Q [@] el Q c
- [§}] o) "9 &~ 9 <%




Part Type: 3C91C Sample size : 4 (3+1)
Manufacturer: ABB HAFO Irradiated Samples: s/n 213,217,569
Detail Spec.: SCC/5401-001 Control Sample: s/n §71

Date Code : 9144A

Equipment(s) : HP4142B Irradiation steps : 10-20-30-50-75-100 kRad
Calibration is : VALID Annealing: 24 h
Test Prg. No.. 01 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
Ve (50mA)
OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad |Annealing
1.8 - 1.8 1.8 1.8 1.8 1.8 1.8 1.8
213 1.25958 1.25908 1.25976 1.25984 1.26728 1.2542 1.252 1.258472
217 1.25892 1.26252 1.25936 1.2626 1.2604 1.25668 1.25882 1.2562
3 1.27364 1.278 1.271 1.27848 1.2764 1.27292 1.26872| 1.27552¢
7 1.27352 1.27764 1.27872 1.277186 1.27564 1.27244| 1.27304| 1.27348

{ = Max. -
L S ~A—213 |
08 - c oo —H—217 |
| —H—569 |
0B f-----mmmmmm e e !
—e—571 |
e T
02 --m s
0
T e b= he o T kel [2}
[\ [yl [ ol [o [0 ] [ ©
% o @ © 14 o o =
X X >OC Eé X X X @
e 2 & ) 3 2 3 é




Part Type: 3C91C Sample size : 4 (3+1)
Manufacturer . ABB HAFO Irradiated Samples: s/n 213,217,569
Detail Spec.: SCC/5401-001 Control Sample: s/n 571
Date Code : 9144A
Equipment(s) : HP4142B Irradiation steps : 10-20-30-50-75-100 kRad
Calibration is : VALID Annealing: 24 h
Test Prg. No.: 01 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- Ve
0KRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad |Annealing

Min. |- - - - - -

Max. -7 . -7 -7 -7 -7 -7 -7 -7
213 -8.0104 -8.0024 -8.0032 -8.0008 -8.0012 -8 -8.0008 -8.0132
217 -8.0104 -8.0024 -8.0032 -8.0008 -8.0012 -8.0004 -8.0008 -8.0132
589 -8.0104 -8.0024 -8.0032 -8.0C08 -8.0012 -8 -8.0004 -8.0132
571 -8.0104 -8.0024 -8.0032 -8.0008 -8.0012 -8.0004 -8.0004 -8.0128

- o
o el o] he] o] Il =
o o © I\l © ol 2 o
o] x o e e o X k4l
¢ 5 g S 3 % 8 g
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-7 E} £} £ £l i3 22 83—
{ =8 Max. |
A el ; :
{—A—213 |
e R |—¥—217 ‘
O T e #—569
| —@—571 |
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-3 T % o ) 13t 32t ﬂ*T
-8.2




Part Type: 3C91C Sample size : 4 (3+1)
Manufacturer : ABB HAFO Irradiated Samples: s/n 213,217,569
Detail Spec.: SCC/5401-001 Control Sample: s/n 5§71
Date Code : 9144A
Equipment(s) : HP41428 Irradiation steps : 10-20-30-50-75-100 kRad
Calibration is : VALID Annealing: 24 h
Test Prg. No.: 01 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-  Vagreeo
OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad |Annealing
Min. 5.00E+01 5.00E+01| 5.00E+01 5.00E+01 5.00E+01 5.00E+01| 5.00E+01{ 5.00E+01
Max. |- - - - - - - -
213 52.008 51.984 51.996 51.996 51.986 51.956 51.996 £2.014
217 52.008 51.994 51.996 51.998 51.986 51.968 51.996 52.014
589 52.008 51.994 51.996 51.996 51.966 51.9¢€ 51.866 52.014
571 52.006 51.994 51.986 51.996 51.656 51.998 51.995 52.014
5.25E+01
5.20E+01 B———% 2t 2 Bt Bt H——‘L
SASE+01 fr- - - - - - m e m e e
SA0E+01 - - - - - e e ey
3730 L —A—213 |
5.00E+01 ° > % : * o | —%—569 |
: 1
| 571 |
A95E+01 4~ = = == == e e e e e
4G0E+01 f - === - s e m e e e ]
4.85E+01 -+ - - ‘
3 3 3 3 3 3 3 2
¢ £ £ &£ £ £ £ 3
(=] o Q Q o wn Q <
-~ ~N 38} wn ~ e é(:




Part Type: 3C91C Sample size : 4 (3+1)
Manufacturer : ABB HAFO Irradiated Samples: s/n 213,217,569
Detail Spec.;: SCC/5401-001 Control Sample: s/n 571
Date Code : 9144A
Equipment(s) : HP4142B Irradiation steps : 10-20-30-50-75-100 kRad
Calibration is . VALID Annealing: 24 h
Test Prg. No.: 01 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
5- e
OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad |Annealing

Min. {- - - - - - - -

Max. 5.00E-08 5.00E-08 5.00E-08 5.00E-08 5.00E-08 5.00E-08{ 5.00E-08] 5.00E-08
213 7.27E-11 5.396E-11 6.38E-11 5.632E-11 5.456E-11 5.552E-11 4.5E-11] 7.874E-11
217{ 3.6548E-10 2.24E-10] 2.5846E-10 1.715E-10] 1.2822E-10 1.326E-10| 9.466E-11] 1.298E-10
569 1.3112E-10 8.832E-11] 1.626E-10 9.038E-11 5.952E-11 6.266E-11| 6.756E-11| 1.182E-10
571] 1.5484E-10 9.848E-11| 1.4264E-10| 1.5948E-10f 1.9402E-10| 4.7624E-10| 1.574E-10{ 1.48E-10

5.006-08 Ep——r=£3 g o o s
450E-08 f-----=m == mmm e e oo
400E-08 4~ - - - e m e m e
350E-08 -~ - --- "= m e e mm o m -
BO0E-08 f----mmmm e e —-E—Max.i
250808 4+~~~ — == === —mm e oo —&—213 |
——217 ‘
200E08 +-~---"—""==="“—“"~“—““-~ e - — - — —%—569
150E-08 f-= === == o= o m e e o oo ] —@~—571
1.00E-08 == -----==m oo o e
S.00E-09 - ---mmmmmm e e
0.00E+00 Sl o R £ Bt
¥ % % 3% 3 3 3§ p
& 04 @ 04 14 x 04 =
< < ¥ X ¥ X 4 ]
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Part Type: 3C91C Sample size : 4 (3+1)
Manufacturer : ABB HAFO Irradiated Samples: s/n 213,217,569
Detail Spec.: SCC/5401-001 Control Sample: s/n 571
Date Code : 9144A
Equipment(s) : HP41428 lrradiation steps : 10-20-30-50-75-100 kRad
Calibration is : VALID Annealing: 24 h '
Test Prg. No.. 01 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
7- Veesar
OKRad 10KRad 20KRad 30KRad 50KRad 75KRad 100KRad {Annealing

Min. |- - - - - -

Max. 4.00E-01 4.00E-01 4.00E-01 4.00E-01 4.00E-01 4.00E-01{ 4.00E-01] 4.00E-01
213 0.07472 0.08124 0.0834 0.0852 0.089 0.09304 0.09664 0.10036
217 0.0826 0.08652 0.08948 0.09032 0.09404 0.09836 0.1006 0.10444
569 0.08112 0.08544 0.08956 0.0896 0.09352 0.09784 0.10216 0.105
571 0.07628 0.07528 0.075 0.07528 0.07576 0.07836 0.07818 0.07828

4.00E-01 EZ 2 - 3 £ et 12 3

350E01 4 - - - mm s oo e

300E01 - - - mmm oL

280E01 == - - - m e oo —E—Max.|

2.00E-01 4= == == === m e e __ j—A—213
| —M—217

15001 f === - == - o m oo | —¥—569
| —@—571 |

1.00E-01

S.00E-02 - --------mmm e

0.00E+00

OKRad

10KRad
20KRad
30KRad -
50KRad -
75KRad |}
100KRad
Annealing




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

