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SUMMARY

" Total dose steady-state irradiation test has been carried out on PRECISION S&H AMPLIFIER SMP11AY
from Analog Devices date code 9411, Diffusion Lot F10112.1 and wafer N° 6. The irradiated parts were labellec
as follows: R2= S/N 27, R3= S/N 30, R4 S/N 31, R6= S/N 32, |rrad|at|on dewces and R1= S/N 54 control
“device.

e

DEVIATIONS TO THE PLAN.

¥

irradiation test has been performed at 5, 10, 15, 20 and 30 Krads. in order to better characterize the lot
First ann'ealing measurements has been done at 96h efter irradiation . K -

. ' leferentlal Loglc Threshold and Acqulsmon Tlme 2 measurements have not been performed due to testel
capabllity .

’

Both Slew Rate (SR+ SR-) have been measured

. nesuus

- The nex; table shows a results resume of the irradiation test: |
w1 | PASS . S IS IR IDFTLTE (R E T e
o FAIL FAIL | . FAIL, _FAIL- .| FAIL | ° FAlL. CUFAIL
g2 | eass | |- .| o ] T B T N
IR CFAIL | FAL- | FARL | CFAL | FAL ) . FALL
w3 | pass | . N A RRRE SHMCIPES BN
: . FAL | FAL | FAL | FALL CFAIL T OFAILT: | CULEARL T
Aavi. | pass | pass.| pass | - | " |-pass1 | pass3
: . . | FAR CFAIL | FAL - | FAIL3 | FARLA
"Av2. | pass PAss: | pass | 7l emss1| pass3.
‘ i ‘ ‘] FAL' |- FAIL FAIL P FAIL3 |- FALL1
PSRR’ PASS PASS pass | .pass | pass | pass | ’PAs_s .| pass
VoS + PASS | Pass | PAss | pass: | pass | Pass pass |  PAsS
VoS- .| PASS PASS PASS | .PASS Pass | Pass. | pass | PAss
IDR+ | PASS | PASS . I BRI
FAIL | - FALL FAIL CFAIL ol FAIL |- FAIL.
IDR- PASS | PASS PASS ' o R
' . FAIL FAIL | fAL | FAL | FAL
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‘00 KRAD | 5KRAD | 10 KRAD | 15 KRAD | 20 KRAD | 30KRAD | ANN1 ANN2
iLc PASS PASS PASS -

FAIL FAIL FAIL FAIL FAIL

IS/H PASS PASS- | PASS PASS PASS PASS ' PASS

FAIL
IS/H2 PASS PASS PASS PASS PASS PASS | PAss PASS
1cc PASS PASS PASS PASS PASS - | PAss PASS PASS
Taq1 PASS PASS PASS PASS2 | PAss3
» FAIL FAIL FALL FAIL 2 FAIL 1
€ L .
SR+ | Pass. . o \ ‘ 3 : o
v . FAIL FAIL FAIL - FAIL FAL . | FAL FAIL
SR- Pass | Pass | Ppass. N R PASS 2 PASS
1 ' FAIL © FAIL FAIL- | FARL2
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CONCLUSION

The results indicates that:

- Input bias current measurements fail at 5 Krads in all devices and recover slightly during annealing.

- Open loop gain measurements fail at 15 Krads in all op amp and recover during annealing.

- Leakage current plus fails at 10 Krads and Ieakage current minus fail at 15 Krads Both recover dunng
anneallng

- Logi_c c’ontrol input current fails at 15 Krads and recover during anneeling.
- Logic input current 1 (sample mode) fails at 30 Krads end recover under spec "during annealing.

S Acqulsmon time 1 pass at 10 Krads but the values change abruptly and fall at 15 Krads 3 devuces
recover under spec “after annealrng ' ' ‘

- SIew rate + falls at 5 Krads and recover slightly dunng anneallng Slew rate - farls at 15 Krads and
: recover under spec after annealmg -

e

- Alt other meesurements remains under spec during all the irradiatien test_,
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SCHEDULE

Test
Step

Description

Resuit or Actual Test Condition

Time Time'
in Out

_Exposure

Sample serialization

CONTROL R1. :

IRR. DEVICES R2,R3,R4,R5.

Initial Electrical
Measurements -

.Parameter Data Tables
Temperature: 20,1°C
Humidity: 40.2%

See 0 krad{Si) values in respecfive

09:20 -
17711

08:45
1711

35 min. .

Set-up of Test

'Flg 1

Blas crrcurt venfled accordmg to ‘

Irradiation Exposure.

~

' Dose 5 145 Krad(SI)

Dose Rate: 10,29 Krad(Sl)Ih
Temperature_, ;2\3 'l °C_ “

. | o095
Cumulative Dose: 5,145 Krad(Sl) S

10:05

. 30'min.

Intermedrate Electrlcal

‘ Measurements

Parameter- Data Tables o

Temperature 21,7°C

Humldrty 36,8% ,

TSee 5 Krad(SI) values in respective:‘

; 1010 i 1031 ,

21 min.

: Set-i_rp; of Test

_Frg 1 -

J Bias crrcurt verufied according to

Irradiation Eiposure

Dose 5 14 Krad(Si)

Temperature 23, 5°C

. Cumulative Dose: 10, 285 Krad(SI)
‘| Dose Rate: 10,28 Krad(Si)/h - ‘

10:40 | 11:10 |

.30 min. |

Intermedia’te‘ Electrical

Meéasurements

-See 10 krad(Si) values in

Temperature: 21,9°C
Humidity: 37,5%

respective Parameter Data Tablee

11:15 | 11:40 |

-2;5 min.

Set-up of Test ;

Fig. 1

Bias circuit veriﬁed -according to

10

Irradiation Exposure

Dose: 5,105 Krad(Si)

Dose Rate: 10,21 Rad(Si)/h
Temperature 23,6°C

Cumulative Dose: 15,39 krad({Si)

11:45 | 12:15

30 min.
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Test

Step

Description

" Result or Actual Test Condition

Time | Time
in Out |

" Exposure

1T

Intermediate Electrical
Measurements

See 15 Krad({Si) values in

Temperature: 22,5°C
Humidity: 35,5%

| respective Parameter Data Tables -

12:20 | 12:35

15 min.

Set-up of Test

_Bias crrc_uit verified accordlng to
Flg 1

-

Irradiation Exposure

Dose: 5,105 Krad(Si)

"Temperature 23 7°C

. | Cumulative Dose: 20,495 Krad(Si) .
Dose Rate: 10, 21 Rad(Sil/h

12:45 | 13:15

30 min.

Intermedlate Electncal. ,
: Measurements

. See20 Krad(Si) values in’ o

o respective Parameter Data Tables
-Temperature: 22 5°C [ NENES

Humrdrty 35.8% s

4

20 min.

1018

Sotup of Test

ARS Bras crrc.uit verrfied accordmg to | IR
{Rer

16 -

Irradiation Exposure

'Dose 10, 24 Krad(Sl)

: Tempereture 23 7°C

| Cumulative Dose: 30, 735 Krad(Si)f
- Dose Rate; 10, 24 Rad(Sl)[h PR I

'| Intérmediate Electrical
Measurements '

See SO'Kred(Sr) Values m :

) 'Temperature 22,1°C
Humidity: 40 6%

R

‘.respective Parameter. Deta Tablas iE

55 min.

18 .

Annealing

| Fig. 1. :
Temperature 19 5°C (average)

Bias circuit venfied accordrng to

16:00 | 08:30

1711 | 2111 |

89:30 h.

19

- Electrical Measurements

See Ann1 values in reepet:tive,'
Parameter Data Tables ‘
Temperature 16,6 °C
Humidity: 43.1%

A

08:30 | 09:20

- 50 min.

20

,Anneal'ing v

Blas crrcmt venfled accordmg to
Fig. 1.
Temperature 18°C (average)

09:20 ‘| 09:20

2111 | 251114

96 h.
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Test Description Resuit or Actual Test Condifion Time | Time Exposure
Step in Out .
21 Electrical Measurements See Ann2 values in respective 60 min.

Parameter Data Tables
Temperature: 20°C
Humidity: 40,6% ‘

09:30 | 10:30

g
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140

Y

120 '
i ioo i
‘60

. 40

‘uB1

S10 1

15 L
20 ;_.'._

'KRADS

| —o—=R2"

| R

-

i1t MAXLIM

ANNT 1
AnN2 L

.,._.‘

118:1

18]

20

30

ANNT |

ANN2:

- R®

61.26

61.65

61.83

6177

61.414.

60.4

59.74

IR

63.19

- 76.64

88.59

-98.94

109.03

.129.64

. 120.3

-120.69

R3

61.46

75.07

87.54{.

. 97.13

.-107.69

127.55

116.68

- 116.92

R4

62.65

75.52]

. 87.31

~. 97.37

106.41

- 125.87

~116.45

- 114.93

R5. . -

62.55]|

75.69

- 87.45]

96.76

107.62

T125.44

- 117.6

116.33

65| -

65|

65]

- 65

65

, MAXQL-IM ;

65

.65

]
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140 -
| 120
: 1 OO' 'h":
80 |

40

B 2

10+

" KRADS

15 |
20 4
30 |

ANN1 L

E *—0—"—”34

b e amee e

MAX LM

B2

5]

- 10}

2ol

~30]ANNT,

TANNZ.

BLEE

60.87|

60.56

61.16

T61.59|

62

.60.27| 62.44

60.38

" JR72.

63.19

76.02

86.27

- 97.65

'106.42]

125.64] 119.32

- 120.16

R:3

60.89

.73.79

85.21

95.46

-103.91

123.11} ~1156.62

115.43

R4

62.07|

'75.34

. 85.9

95.58

104.94|.

12307 114.31

"112.79

R

61.78

- 73.87]

85.71

" 94.98|

“104.91

122,42

115.08]-

113.14

MAX LIM

65

65

' 65

65

65|

65

65}

65|
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140
) 120 |
fjd@-'
‘6¢ °
: 3401
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B 3

ANNT |
CANN2 L

L] |

10}

—35T

20|

. 30

ANN1: -

ANNZ.

61.39

60.36

81.21

61.05] -

61.38

"~ 60.87

- 61.92]

:59.63

62.73

76.36|

- 87.791 -

97.79

106.94|

127.83

. 119.36

.120.23

62.21

74.44} .

-85.94

94.78

105.21

124.68

Foo 0116

" 115.67

61.87

- 75.08|

-86.84

95,73

106.04

'123.89

- 115.61

©114.49

62

- 75.13}

87.05

95.26{

124.92[

114.93|

65

65

65|

65]

1086.1

1156.54

65

.65

85]
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| 7 92996 +

mV/V.

. .999.3 |

999.9
999.8 #

9997 L

' 999.5

1 999.4 4

9991 ¥

.999;? T

AV 1

: + ﬁle..- -
R

Qe MIN LML |

15 1
_20 1
30 -

CANNT L o

CANNZ L

| ]

|AV-1

ol

5|.

10}. - -

15 o

20

30

ANN1

JANN2

R

999.851

999.824

999.832

999.828

999.826

999.817

‘999,783

~999.812

R-2

-999.839

999.756

999.669

999.607

.999.5615

999.369

999.607

.999.617]

R3

.-} 999.813

999.765

999.668

'999.605

.999.531

999.438

999,629

999,651

"[R4

999.809

999.765

999.674

999.622

1 999.533

999.449

'999.651

999.667

R?‘s;;

999.812

999.768

'999.67

999.806

.999.53

999.42

999.623

999.671

:999.63

MIN LiM

.999.63

'999.63

999.63

999.63

' 999.63

- 999.63

"999.63
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AV 2
999.9
1 999.8
. 999.6 TP R2
s ————R3"
S 999.5 R R A S
B —o—R4
19993 | | “eresess MINLIM |
© 999.2" y
©999.1 A E—— RS TR—
o © o 0 o o - o ’
. - - N ™ Tz <
< -
N <. =
KRADS '
AV.2 of & 10[.____15] 20| 30JANN1-_JANN2
R1 999.85| 999.85| 999.847| 999.861] 999.847| 999.809| 999.773] 999.825

Rz 999.853[ 999.78] 999.678] 999.679] _ 999.5| 999.367] 999.612| 999.608
R3 999.849] 999.769| 999.672| ©99.573] 999.513| 999.407| 999.623| 999.635] .
R4 999.83| 999.785| 999.677] 999.596| 999.509| 999.421] 999.63| 999.652|

RE 999.853| 999.769] 999.674| 999.574] 999.507| _ 999.4] 999.62| 999.633|
MINLIM | 999.63] 999.63] 999.63| 999.63| 999.63| 999.63| 999.63) 999.63

&
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TR Y1 PR TN Yy W s B

IR

L

IDR +

e MAX LM |

b

jbv. "_‘

15 4
20 L
30 1

KRADS

{IDR +

01 B[ 20]  30]ANNT _JANNZ

IR

0.459

0.45].

-0.451} 10.459' . 0.455|  0.446] 0.491] - 0.46

- 0.473

0.855

'1.297] 1,767] 2.408] -3.693| 2.781] - 2.72

K3

70.509

-0.904

K3

> 1.394] 1.883] _ 2.667| . 3.805| . 2.86| 2.822

R4

0.4491 .

0.811

1.269] 1.679| 2.319| .3.415 2,533| 2.437

R?ﬁ -

- 0.464

- 0.841]

- R .:'MF _

1.28] 1.721} - 2.39| 3.566 2.64] 2.51|
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P ahel

.

1S

IDR -

TANN2 |

"t MAXLM |

R S

IDR -

10

T

20

30

ANNT

ANN2 . -

R:1

~ 0.361

0.354

0.357

0.361]

0.358

0.351

0.386

-0.364

R:2:

0.369

0.625

0.886

1.194}

1.621

2.422|

1.981

1.848

Ri3.

. .0.397

0.664

 0.959]

1.278] .

1.639

" 2.623

' 2.033

- 1.914

~0.354

0.592

0.872

1.139]

1.478

2.554]

1,821

- 1.68

RiB_

0.366

0.618

0.895

1.165

'1.519

2.341]

1.891

1.729

MAX.LIM




TOTAL DOSE RAULA.ION

TEQT orEnno—

No. HU& .

7

|§ssue; i

Rev..

!Date: 28/11/94 -
Page: 15/19

I3

\

e

ILC

oo MINLIM |

~—#—R1
| =—=0—R2

[—RE

s

—&—RE

10 1

ANNT |

ILC

- 10}

15|

- 20

30]ANNT

“TANNZ

R

-0.25

-0.25

-0.25

-0.25

-0.23]

-0.22

-0.23

-0.23

R2

-0.25

-0.95

-1.75} -

-2.5

-3.241

-4.11]

--2.56

-2.47

R3

-0.25

-0.98

- -1.78

~7.53

~-3.32

2.40]

253

-2.46

R4

-0.24

-0.941 .

-1.74

-2.49]

-3.24

-4.05|

. =2.45

-2.34

|RB

-0.25

-1

-1.8

-2.56

‘ -3.36

-2.68) .

-2.41

{MIN LIM

-2

-2

-2

-2

=21
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(3

ISH (S) - L :

—o—R2

R4 L

- 18

. ANN1 |
CANN2 1 .

~ KRADS

{ISH (S) ol ~ 20f = 30JANN1 JANN2 - ]
m1 | 4211 " -4.43]. -4.37f-  -48] . -4.97

RrR2 -3.97] . -13.73] -16.7] - -11.93] . -11.4]"
R3 | . -421]. -14.03 . -16) 0 -12.13] 0 -11.87]
|R& -4.23] -14]. -16.2) © -11.83] -11.43}..
R6 1. -412} -13.83] © -16.23]  -11.77] -11.03}
MIN LIM ~ 18] -15] -15] 6| . -15]
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T TAQ 1

15 1 -

20 L
30 1

KRADS

ANNT 1

ANN2 ~— . [

| —=*—R1
C | —o—R2
| T R3

| ormeees Maxum

TAQ 1

KT

15}

© .20 -:k

R

2.7

2.7

2.7

2.7

2.7

“30[ANNT .
27 2.7

ANNZ.
— 2.7

R2..

2.7

2.8

9.9

10.4

11.3] . 3.1

R3 .

2.7]|.

2.9

3.1

10.2

-10.9]

113|108

101

Ra

2.71

. 2.8

9.9|

10.56{

- 11.2].

3.11

RG

2.7

- 2.9

-3.2

10.6

- 10.7{

11.2]

0.4

3.1

MAX LIM

3.5

3.5

~3.b

3.5

3.5] -

3.5].

35|

- 3.5
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s

SR +

Ls0 L

Az Lo

SR +

C10) -

A8

-20

— 30

ANNT

S RE

5.566

-5.56

556

"5.56

-5.56

ANNZ.

. 5.66

R2.

5.56

3.45

- 2.94

.2.38]

3.23]

- 3.57

RSB

5.88|

3.85

"3.33

'2.86].

02,27

3.45

R?g,t:“ -

"~ 5.56

3.85

~ . 3.33 ".'

,:2.78

c02:27)0

3.23

2 3.33

RB:

5.56

- 3.7{ .

3.13 B

2.63]

" 2.13

T 3,03

- 3.23

) 5 [
. ¢LIM

5.3

5.3

. 6.3]

- 5.3

‘ R

5.3|

. 5.3]
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SR -

0
5
10-1
‘15,“f_u
20 1
30 1
_‘ ANNT L
ANN2 L

'KRADS

SR'- ‘ ol . B . 10| - - 15]. 20{: . 30JANN1.  |ANN2 ..

Ir1 ' - 6.26] 6.2 6.25) 6.25] 6.25| - 6,25{ . 6.25|  6.25

R°2 - 6.67| 6.67 5.88] - 5.26] 5| - .4.655] .- 5.56| - 5.88
R:3 " . 6.25 6.25 - 5.56 -5 4,76] 4.35] - '5.26] - 5.88
R4 . 6.67] 6.67] 5.88]  5.26] 5] 455] 5566] 5.88
Lig:) S - 6.67|.  6.67 588/ 526f - 5| .4.35] 526] 5.56|
MIN-LIM: © .- 5.3} 5.3 - 5.3 5.3 53] . .63l = 5653/ -~ 5.3




