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A*JNTOISUBJECT: 54HC LOW DOSE RADIATION TEST RESULTS

Ee, find attached the results of the irradiation tests performed by STM at low

g M 9 SIhEX earia §4HGER A4HRRA RAHGTAR ﬁﬁIHF?iﬁ And

In the case of the VTN and VTP parameters, the resuits presented In the first
rows (SN XX thru CTRL, continuous lihe in the plot) correspond to the resulte of
the measurements at Harwell The reat of the flgures represent the results of the

megsurements at STM (pre and post-irradiation, and post-annealing, SN XX' thru
CTHL’, dashed lines in the plots), whigh were not carried out in exactly the same
con&htlons -This values are presented in the STM tables of rasulte as VTN/VTP
(static)-.

Thox axis of the plots ia not to svale and, in vider v simplily and avuelorale the
process of obtaining the plots, the resuits of irradiation and annealing are put
together.

Apart from the failure of IDD1 for the HCOO and the decrease of IDD after the
firstirradiation step for the HC138, it Is spacially remarkable the rebound of the
parameter VTN for the HC245, making this device to fail after the annealing.

The plots for the rest of the devices will be sent as soon as available (post-
anngaling results not received from STM yet).

Best regards,
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54HCO00

Results of Low Dose Rate Radiation Testing

1,600
1,400

1,200

1,000 - -

0,800
0,600
0,400
0,200

0,000

Parameter VTN

T NS MmE  EER SR G s b WS M ! AN SAS. Al - S e M L MMM MANL Ak s ey wmerm ¢ s -

.......................................

......................................

0 145 286 506 A24H A168H

SN 58
SN 59
SN 60
SN 61
CTRL
SN 58

SN 60
SN 61"
CTRL!

1,030 | 0,901 | 0,771 | 0,563
1,080 | 0,003 | 0,774 | 0,562
1,030 | 0,896 | 0,777 | 0,567
1,030 | 0,890 | 0,774 | 0,558
1,030 | 1,070 | 1,080 | 1,070

~ 8N 58
+ 8N 69
* 8N 60
4 8N 61
> CTRL
=-Min Lim
—-Max Lim
* 8N 58
+ SN &89
* SN 60
- 8N 61

1,079 0,939
Craseer Ty
1,078 0,874
1,083 0,419 0,874
1,085 1,082

crad (Si)

> CTRL!
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Results of Low Dose Rate Radiation Testing

mParameter VTP

YTP {Y)

— 8N 58
+ 8N 59
8N 60
= 8N 61
> CTRL
—-Min Lim
—-Max Lim
© BN by
+ 8N 59'
* SN 60
" SN 61
> CTRL'

Q0,000
COPDOL - -
..0.4.00 @ ¢ emese e i mam M REE - mam  mam) M5 ¢ R WD SRR GMR dmme s - Al W AR e -
-0,800
-1,000
_1 'zbo .....................................
AANOE e _ ....
_1 aoo | i | | | ]
’ 0 145 286 50.6 A24H A168H
SNiB8 | -0,710 | -0,840 | -0,970 | -1,090
SNis9 | -0,710 | -0,860 | -0,980 | -1,100
SNiB0 | -0,700 | -0,860 | -0,970 | -1,100
SNig1 | -0,700 | -0,860 | -0,870 | -1,100
CTAL | -0,700 | -0,700 | -0,700 | -0,700
SNiBa| -0,732 1,067
SNiBg'| -0,734 -1,068
SNi60'| -0,738 -1,064
SMAT' ] oN T27? -1 Nfit
CTAL' | -0,730 -0,729
Krad (Si)
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Rasults of Low Dose Rate Radiation Testing

Parameter IDD1

IDD1 (uA)
1,0E+ 04 :
1,0E+ 03
1,0E+02
{1 0E+01| ===—fp=rm==—m—=-
1,06+ 00 - SN 58
_ -+ SN 59
1,0E-02 \‘ T
* CTRL
1,0E-03 ~~Max Lim
1|E'04
1,0E'05 | ‘ | | | | I
0 145 286 50,6 A24H A1 68H
SN 58| 2,1E-05 [3,0E+02|1,3E+08 [2,9E+03 2 BE+08 | 4,0E-03
SN 59| 2,1€-05 |1,6E+02|8,7E+02|2,1E+03 | 1,9E+03 | 4,0E-03
aN 60| 2,1€-05 |1,2E+02|7,7E+02|1,0E+03 |1,7E+03 | 4,0E.03
_|sN 81| 2,1€-05 |4.4E+013,0E+402 7 BE+02 |8,4E+02 | 4,0E-03




54HMCO00

Results of Low Dose Rate Radiation Testing
Parameter IDD2

krad (Si)

IDD2 (nA)
1,06+05 : : R
1,0B404] ~——=====—"—-—-=-=-==- -
1,08+ 03
1,08+02
- SN 58
1,08 + 01 + SN 59
* SN 60
1,0E+00 < SN 61
> CTRL
1,0E-01 ~-Max Lim
1,0E-02 *
—x-wm*
1,0E-03 1 '
14.5 286 506 A24H A168H
SN 581 1,7E-03 | 1,4E-01 | 5,1E-01 [1,7E+00 |2,0E +00 1,0E.02 |
|sN 59| 1,4E-03 | 1,5E-01 | 5,5E-01 1,86 +00 |2,0E+00 | 1,0E-02
{en 0| 1,66-02 | 1,5€-01 | 5,5E-01 |1,8E+00|2,0E+00} 1,0E-02
1sN 61 1,9E-03 1,6E-01 | 6,0E-01 2,0E+00|2,CE+00 | 1,0E-02
cTAL | 2,0€-08 | 2,5€-03 | 1,8E-03 | 1,7E.03
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54HCO08

Rasults of Low Dose Rate Radiation Testing
Parameter VTN

VTN (V)
1,800 ‘
1,400« - = mim = mrm = —m — = o ———
!
1 ,2@0 ....................... 4| ...............
< | — 8N 38
1,000 - aN a0
* SN 40
- QN 41
> CTRL
—-Min Lim
—-Max Lim
—~- SN 38
+ 8N 39
| — * SN 40
SN®s| 0,928 | 0,813 | 0740 | 0,630 - aN 41
SNBS | 0,920 | 0,796 | 0,736 | 0,630
BN By 0,920 0,801 0, T30 0,014 - & TRL
SNt | 0,927 | 0,815 | 0,748 | 0,631

CTRL | 0,920 | 0,920 | 0,999 | 1,000

SN ige'| 0,096 0,580 | 0,573 | 0,682
SNiBg'| 0,985 0,581 | 0,572 | 0,692
SN 40'| 0,989 0,565 | 0,560 | 0,674
SN i41'| 0,006 0,584 | 0,581 | 0,894
CTRL' | 0,089 0,688

krad (SN



54HCO08

Rasults of Low Dose Rate Radiation Testing

7

Parameter VTP

VTP (V)

N NAN
-O.2®O .......................................
0400} - - = — o, e e e i —— .
'01660
-0,800
-1,000
-1,200
«1,400
-1,60D J ! I i | L

‘ 0 145 286 506 A24H A168H
SN 38 | -0,680 | -0,800 | -0,800 | -1,080

SN 39 | -0,660 | -0,780 | -0,920 | -1,080

SN 40 | -0,670 | -0,790 | -0,900 | -1,080

SN 44 | -0,8600 | -0,810 | -0,920 | -1,070

CTRI- | -0.RAN NAR70 | N, 870 0,670

SN 3% | -0,690 -1,083 | -1,071 | .1,085
SN 391 -0,668 -1,0658 | -1,053 | .1,052
SN 4¢'| -0,679 -1,081 | -1,073 | -1,084
SN 41'| -0,697 -1,089 | -1,078 | .1,087
CTRLY | -0,681 -0,678 | N

~ 8N 38
+ 8N 39
* 8N 40
= 8N 41
> CTRL
—~Min Lim
TTMax Lim
~-8N 38
+ 8N 3¢
* SN 40
=8N 41
> CTRL




54HCO08

Results of Low Dose Rate Radiation Testing
Parameter IDD1

<

=8N 38
-~ 8N 39
* 8N 40
- SN 41
* CTRL
~"Max Lim

IDD1 (nA)
1,0E+05
TOE+04| — = mm e e e oo -
1.08+083
1,0B+02
1,08+ 01
1,0E+ 00
1,0E-01
1,0E-02
e
T N "
1,0E-03 — ‘ ' L ! .
0 146 286 606 A24H Ai68H
#N 98] 2,3E-00 |1.8E+ 02| 2,86 +02 |3 1E 7083 4E 707 |4 0E 55
8N 39| 2,4E-03 |6,2E+01|1,0E+02|1,3E+02 |1,8E+02 |3 0E+00
$N 40) 2,8E-08 [1,2E+02 |1,8E402|2,2E+02 |2,4E + 02 |4,0E + 00
$N 41| 2,5E-08 [1,4E+02 |2,3E+02 |2,6E+02 |2,8E +02 [3.0E + 00
@TRL | 2,8E-03 | 3 3E-08 | 2,3E.03 | 2,2E-08




54HCO08

Results of Low Dose Rate Radiation Testing

.....

n

C7

- 8N 38
+ 8N 39
8N 40
SN 41

> CTRL
~~Max Lim

IDD2 (nA)
1,0B+05
10E+04| - == =—=—=~ - m - -
1,0B+ 08
1,0E+ 02
1,0&+ 01
1,0E~ 00
Lult-ui
1,0k-02
1,08-083 I S | [ | l ]
0 145 286 50.6 A24H A168M
#N 38 5,1E-08 | 1,8E-01 | 8,8E-01 |2,7E+003,0E+00 | 1,0E-02
§N 39} 7 4E-03 | 2,9E-01 | 9,6E-01 |3,4E+00 |4,0E+00 | 1,0E-02
#N 40| 7,1E-03 | 2,3E-01 | 8,3E-01 |3,26E+00|4,0E+00 | 1,0E-02
8N 41| 5 PF.08 | 1 AF.01 | RAF.N1 |2,BE&00 [3,0E+00 | 1,0K-02
GTRL | 6,0E-08 | 5,3E-08 | 5,5£-08 | 3,4E-03




54HCO8

Rasults of Low Dose Rate Radiation Testing

/0

~ 8N 38
—+ SN 39
“* 8N 40
= SN 4|
> CTRL

~-Max Lim

IDD3 (nA)
1,0E+05
1 0E+04] —=--mmm e mm— -
1,08+03
1,06 + 02
1,0 + 01
1,0E | 00 /
1,0E-01
1,0E-02 5 ¥
1,0E-03 ‘ 1 ' L]
0 145 28.6 50.6
SN 38| 4,8E-03 1,8E.01 8,7E-01 2 TE+00
SN 39 6,2E-03 2,96-01 9, 5E-01 A.3E+00
SN 40 54E-04 2,3E-01 8,3E-01 3,2E400
AN 41| 4 9F-03 1,96-01 €,9€-01 2/8E+00
QTHL 5,38E-03 5 3E.03 85 6E-08 5,6E-02
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Reculte of Low Dose Nate Radialivurn Tesling
Parameter VTN

VTN (V)
1,800 p——— oL
1,400} - - = mm e e L
1 Igmo .....................................
o= = — 8N 26
1 'O®O . . o SR VYA 3¢ 1 T T
;\: f* N
0,800 * 8N 28
0,600 8N 29
> CTRL
O,4®O ____________________________ =-Min Lim
0,200 ..................................... _—Max Lim
~- 8N 26
0,000 ] L t 1 [ | . '
0O 145 286 506 A24H A168H +8N 27
8N 28
SN 35| 0,086 | 0,849 | 0,733 | 0,552
SN2F | 0,994 | 0,848 | 0,734 | 0,545 o-SN 29
Qb qﬁn o,6808 8,842 O, ww Y - CTRL
SN2®| 0,906 | 0,852 | 0,738 | 0,553
CTRL | 0,993 | 0,991 | 0,995 | 0,999
SN 28'| 1,050 0,523 | 0,518 | 0,978
SN 27| 1,055 0,508 | 0,508 | 0,963
SN 28'| 1,049 0,508 | 0,507 | 0,068
SN 29| 1,051 0,522 | 0,622 | 0,982
CTRL' | 1,052 1,052
Krad (Si)
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ResLilts of Low Dose Ratg Ragiatinn Tastinn
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54HC138

Parameter VTP

12

VTP (V)

0,000

‘O.%O .....................................
0400} - - —m e e e L
'O.G@O ....................................
-0,800 1
-1,000 \ ..............
-1 '2@;0 ....................................
1,400 - - - -
-1 600 ] | [ ] ! l

0 14.5 286 506 A24H Af 68H

SN 2B | -0,660 | 0,840 | -0,940 | 1650

SN 2r | 0,600 | -0,840 | -0,850 | -1,070

SN 28 | -0,680 | -0,840 | -0,950 -1,070

&N 28 | n.aan 0,090 ©,010 1,880

CTRL | -0,600 | -0,680 | -0,6¢0 | -0,600

SN 28'| -0,731 -1,074 | -1,059 | -1,066
SN 21'| .0,736 -1,080 | 1,065 | -1,073
SN2g! | -0,732 -1,078 | -1,062 | -1,068
SN 2¢| -0,729 -1,074 | -1,058 | .1,082
CTRL! | -0,737 -0,735

8N 26
+ 8N 27

N M A~

=8N 29
= CTRI.
~"Min Lim
~-Max Lim
~-8N 26
+ 8N 27
* SN2g'
=8N 29
> CTRL




54HC138

Rasiilta nf | aw Dese Rate Radiation Testing

A4

Parame_ter“ IDD2

~ SN 26
8N 27
*- 8N 28

- =8N 29

> CTRL
—-Max Lim

\DD2 (;JA)

1,08+ 02

1,08 + 01

1,08 + 00

1,0E-01

11@5_02

1,8E-03

1,0E-04

1,0E-05

e X
1 @E"O6 | [ ! ] | o
’ 0 145 286 50.6 A24H A168H

SN 76 Z;Egg L2E+ 01 4,5E+00 3, 7E+00 S.éE+00 1 4E-01
SN 271 2,7E- JOE+00 14,9 +UU [4,UE+ VU |DUETUU | 1 rGRmwe
SN 28| 2,BE-06 5,6E+00 4,7E+00 3 8E+00|5,7E+00 | 1,4E-01
SN 29 2,6E-08 |5,2E+00 4,5E+00|3,7E+00 |5 5E+00 1,4E-01
CTRL | 2,4E-08 3.05-061 3,1E-06 3,0E-06

crad (Si)
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A3

Nasults of Low Dose NMate Nadiation Testing
Parameter |IDD1

1,08 +02

1,0+ 01

1,08+ 00

1,0E-01

1,0E-02

1,0E-03

1,0E-04

DDA

(1A)

|

J

S

I

!

~ SN 26
+ 8N 27
% 8N 28
=8N 29
= CTRL

—-Max Lim

0

2,005

21E.03
2,0E-05
2,1E-0%

2,2E-05

14.5

4,2E+00
4,8E+00
4,4E£+00
4,1E+00
2,4E-05

28.6

a,7E+00
3,9 +00
3,7E+00
3,6E+00

1,8E-05

50.6 A24H A168H

2,1E+00
3,2E+00
3,1E+00
2,8E+00

t,8E-05

4,5E +00
4,8E +00
4,7E+00
4,4E +00

1,5E-01
1,8E-01
1,7€-01
1,5E-01




54HC245

Results of Low Dose Rate Radiation Testing

Parameter VIN

i

VTN (V)

2,000
1,580}
1 06Nt - -
0.5®0 .....................................
O 000 | | { ] { i

0 14.5 286 506 A24H A168H
SN 6] 0,081 | 0,834 | 0,755 | 0,666
SN 87| 0,977 | 0,829 | 0,734 | 0,637
SN 48 | 0,997 | 0,837 | 0,748 | 0,674
51y J%n n,NoA N fRAA N 7414 N ARY
CTAL | 0,988 | 0,083 | 0,994 | 0,995
SN 46'| 1,061 0,715 | 0,744 | 1,632
SN 47'| 1,053 0,733 | 0,626 | 1,582
SN 48| 1,064 0,715 | 0.762 | 1,765
SN 49'| 1,054 0,698 | 0,709 1,619

1 NRR

~ SN 46
+ 8N 47

* 8N 4f
=8N 49

» CTRL
=~Min Lim
~-Max Lim
=- SN 46
-+ 8N 47
# SN 48'
- SN 49
> CTRL'




54HC245

/6

Hesults of Low Dose Rate Radiation Testing
Paramotor VTP

_1‘600 { i | 1 ] ]
0 145 28.6 506 A24H A168H

'SNi46 | -0,700 | -0,830 | -0,960 | -1,140

SNi47 | -0,690 | -0,830 | -0,070 | 1,158

SNj48 | -0,690 | -0,840 | -0,080 | -1,180

SNidg | -0,680 | -0,830 | -0,060 | -1,160

\'/T‘;*_L. LY ¥T. 1V v, Quy v,y LIV 110

SNi46 | -0,725 -1,146 | -1,130 | -1,024

SN47'| -0,720 1,158 | -1,140 | -1,028

SN4g'| -0,720 -1,185 | -1,160 | -1,022

SNiag'| -0,718 -1,151 | -1,130 | -1,017

CTHL' | -0,719 -0,718

4% Ry

SN 46
-+ 8N 47
> 8N 48

m Q) 18

* CTRL
~=Min Lim
—~Max Lim
~- 8N 4¢'
—+ 8N 47
SN 48
- 8N 49'
- CTRL
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54HC245

TEL. 34--1--638-5@-93

A7

Results of Low Dose Rate Radiation Testing

Parameter R

— 8N 46
—+8N 47

* SN 48
= 8N 49
> CTRL
=-Max Lim

IDD1 (nA)

1,0E+05

1,0€ + 04

1,0E+03

1,0E+02 N

1,08 + 01 \\‘

1,0E+00

1:0E'O1

1,0E*02 | L. | | | b ]

0 145 286 506 A24H Ai168H

&N 46| 5,1E-02 |2,4E+ 01 |4,4E+01|8,1E+01]1,1E+02 |7 OE+ 00
BN 47 RAFN? |RAF+N1 R 7F ANt |1 AR N2 |1 @& N2 |4 NE . N1
SN 48| 5,3E-02 |1,4E+01 (3,1E+01 |8,5E+01 |8,1E+01 |5,0E+00
BN 49| 4,8E-02 |3,4E+01 |6,0E+01 |1,0E+02 [1,4E+02 [1,0E+01
CTRL 4,9E-02 | 5,0E-02 | 4,0£-02 | 4,1E-02

Krad (Si)
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RAH(?245

Results of Low Dose Rate Radiation Testing
Parameter IDD2

%

1,0 . an

1,0E+ 02

1,0E + 01

1,0E + 00

1,0E-01

1,0E-02

1,8 00O

0

X

| l |
145 286 506 A2

—~- SN 46
-+~ SN 47
SN 48
== SN 49
> CTRL

—-Max Lim

4H A168H

CTAL

SN 48
SN 47
SN 48
SN 48

8.7E-03
9,7€-03
8,8E-03
8,8E-08

8,2€-03

1,1E+02
1,BE+02
8,6E+01
1, 4E4 02
8,7E-08

2,2E+02
3,7E+02
1,8E+02
2,8E+02
6.9E-08

4 5E+02
4,7E+03
4 4E+02
8,5E+02
7,8E-03

5,4€ +02
4,7E+03
51E+02
7.2E+02

1,8E+ 01
3 ,8E+01
1,3E+01
2,5E+01

crad (Si)
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Parame‘ter VTN

TEL 34--1--635-6B-99

54HC4050

Results of Low Dose Rate Radiation Testing

A

VTN (V)

1,600 —
1,400
1,200
1,000 -
0.600 ......................................
0,400} - - = = — == = mim e
O‘QO:O .....................................
0 000 i | | | 1 |

’ 0 145 286 50.6 A24H A168H
SN @6 | 1,000 | 0,862 | 0,772 | 0,684
SN 87| 1,000 | 0,859 | 0,761 0,673
SN ée | 1,000 | 0,859 | 0,761 | 0,669
SN @& | 1,010 | 0,863 | 0,771 0,685
CTRL | 1,010 | 1,010 | 1,020 | 1,020

N §6'| 1,044 0,689 | 0,682 | 0,817

N 87'| 1,048 v,0r17 V0% CNCREY
SN 88'| 1,045 0,678 | 0,673 | 0,809
SN §9'| 1,052 0,602 | 0,688 | 0,821
CTRL' | 1,047 1,048

=8N 66
+ SN 67
8N 68
=8N 69
> CTRL
~-Min Lim
—-Max Lim
—=-8N 66'
+ 8N 67
* 8N 68
- 8N 69
< CTRL'




54HC4050

0

Results of Low Dose Rate Radiation Testing

Parameter VTP

VTP (V)

0,000
“O,2®O ....................................
0,400} - —mm e i e
SO0 - -
-0,800
'110@0
-1'2®0 -------------------------------------
A A0} - e
"1,6@0 ] ] { | { }

0 145 286 506 A24H A168M
SN 86 | -0,600 | -0,800 | -0,910 | -1,040
SN 87 | -0,700 | -0,810 | -0,910 | -1,080
SN e8| -0,700 | -0,810 | -0,810 | -1,050
SN d | -0,710 | -0,820 | -0,920 | -1,080
CTRL | -0,700 | -0,700 | -0,700 | -0,700
[wd 1] dﬁ:‘ 0,704 v 1,678 -i,erE -2~
SN a7'| -0,789 -1,089 | -1,080 | -1,088
SN 88'| -0,739 -1,081 | -1,072 | -1,062
SN 8p'| -0,740 -1,008 | -1,083 | -1,073
CTRL' | -0,738 0,734

s L a%y vy

~ 8N 66
-+ 8N 67
SN 68

- 8N 69
ST

—~Min Lim
~-Max Lim
~- 8N 6¢'
+ 8N 67'
* 8N 68
* SN 69
> CTRL!




54HC4050

Results of Low Dose Rate Radiation Testing
Parameter IDD1

2

— 8N 66
-H-SN 67
* SN 68
== 8N 69
*CTRL
~-Max Lim

IDD1 (nA)

1,0E+05

TOB+04| === mm e m e e -

1,08 +03

1,08+ 02

1,0E+ 01

1,0E+ 00

1,0E-01

1 OE_oz ] - J 316 EI: | . ]

0 146 286 6506 A24H Ai68H

$N 68| 2,0E-02 | 3,8E-01 [1,1E+00 |3,3E+00 5.0 +00 |3.0E+ 00
8N 67| 2,1E-02 | 3,9E-01 |1,2E+00 3.5E+00 1 5.0E+00 |3 .0F +0n
WV 20| Z,tk-UZ | W,6E-0T |1, TE+00|3,3E+ 50E+00|3,0E+00
§N 69| 2,0E.02 | 3,8E-01 |1,2E+00 |3,3E+00 [5,0E+00 |3,0E+ 00
STAL | 1,7E-02 | 1,7E-02 | 1,3E£-02 | 1,3E-02

- B s =
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Results of Low Dose Rate Radiation Testing
Parameter IDD2

[
IDD2 (nA)
1,0B+05
1TOE+04| === === = m = r - - -
1,06+ 083
1,0E+02
1,0E+ 01
—~ SN 66
1IOE‘+ 00 anfm ﬁN ﬁ?
I
' -
1,0E-01 SN 68
= 8N 69
1,0E-02 * CTRL
. —-Max Lim
1'OE'03
///x———x\x
1.0E*O4
1,0€-05 1 b, | L. | I
0 146 286 60,6 A24H A168H
BN 66] 5.0E-04 |3.7E4017,26+01 [1,1E402]1,1E+02 | 1,08-02
8N 67| 3,5E-03 |4,5E+01 |8,2E+01|1,2E+02{1,2E+02 | 1,0E.02
?M enl 7T A AA [AEC . Nt |0 Er aq 4,00 B0 |1,02 .00 1,68 ae
8N 69 1,0E-04 |4 6E+01 8, 6E+01(1,2E+02|1,3E+02 | 1,0E.02
|@TRL | 1,0E-04 | 3,0E-04 | 3,0E-04 | 1,0E-04

Krad (Si)



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

