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Trolagics -

suumnv

Total dose steady-state |rrad|atlon test has been carried out on 5 QUAD OPERAHONAL AMPLIFIER froi
- AD-PMI, date code 9232A {except the control device which has the same lot date code 9148 as the evaluatio
samples) The irradiated parts were labelled as Iollows R1= S/N 58, R2= SIN 59, R3-— SIN 60, R4- 61,
“R5= S/N 1 CONTROL..
" R1to R4 were previously employed as LAT3 destructive samples

These irradlated devices has been blased with two different circunts R3 and R4 use the first oircuit of Fig.
- (dinamyc bias, one to one) and R1; R2 use the second circuit of Fig.1 (static blas, two to two) These circuui
v ;slmulates the application blasing eondltlons provided by the customer (MMS) '

Measurement were manually performed uslng oscilloscope - ' '
meas at this | ‘rarneter was. meaeure‘

’according to the user requirements i.e. the input voltage silmull (tsvma not aceording to the applicabl
. speciﬂcation (115\!) 'lherefore, the epeciﬂcatio“n llmlt for this parameter is,pro ded: « ,nly as a reference

The resulte indicate that R ., e : L ; S
o ', .‘-lnput bias current oversteps speciﬁcation limit (given as a reference) between 4 and 6 KRad Recoverml
: effects are observed after 24h of annealing. .. _

' v-'-Power supply rejection ratio oversteps speclflcetlon around 10 KRad

' ".-l“.arge slgnal voltage gain wrth RL= 10K, overstep speciﬂcetion around 4 KRad while a load resistor of 2,
 improves, limit up to 6 KRad.. - Dot S ey LT B
| f-'l‘he rislng slew rate with A,,= 1 decreased linearly with radiatlon expoeure Speelﬁea on limlt is provide«
~ for informative . proposes -Falling slew rate shows a better behaviour and overstepsf out ofspeccrficatrox
between 10 and. 15 KRad : : SR L

' -Anneallng date and time inlout evente wlll be provided in a new revlslon ST o v
Pneummuw coucl.usms e '_ v |
0P400AY is not suiteble for using in SILEX project with FPSCE blaelng conditlons accordlng to th

, speclf' ication limits. The most critical parameter for user equimentent is slew rate which is very damage
.under madration exposure : ;
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o P400AY P400AY
input Offset »Voltage (#1) |nput Offset Voltage (#2)
Vos V) Vos V) ,
180T “ e spoo bt Anealing 180T “ ik spog it '~ Aaholing
1404 - e mmm i IR 140+ - - - - - - B SERIEETRI
| \ |
' 1204 ---------°"°~"°° e RS I i
) | , |
o} SRR oo 100 - c T R
; { 0 . i
60- T B0 - - - SRR
‘60;'-' - R ! e e
404+ - - - s T T
- "207' ' '
S i i e Co—
“WRad 0. 2 4 6 10 .15 Oh 24h , kfed - 0.
comnouaee FTT1719168[8le}|7 Voonmomsc- 14 |13 [ 157 14
At |49 | 56| 59 |61 | 59| 67 | 67 | 72 At o202 |18 112]
‘A2 sl 10|13 |12 {13 |1 {17 1T 20 A2 w13 a8 {17 4t
1 R3 . ~{11. |10} 8 |10} 489 ‘9 | 14 ‘A ~{ 55 |60 | 57156
A4 +|52 {safs7 |65 )61 165]65]68 A4 +{10 |18 _.13-13"'
~ P40OAY K OP400AY
- Input Offset Voltage (#3) |nput Offset Voltage (#4)
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Teenologien \ .
OP400AY - = o OP400AY
Input Offset Current (#1) o Input Offset Current (#2)

Max. fimit spec. 1nA’ ’ Max limit spec. 1nA

los (pA}
400 ------------------- P

300

200 -

0 -———t ! - —-4 } } o o 0 —t- 1= Pt
Rad O 2 4 6.10 15 Oh 24h ‘o kRed 0 2 481015 0h 24h -
CONTROLRE w21 |19 ] 2626 (27 [26 [ 26 ] 17 CONTROL ARG = 38 | 32 | 36 | 40 140 |37 | 37 133 |
RI " - w2475 | 72159 148133 (183{339] | A1 . - 41|73 |100| 23] 74 282381201 |
R2 17 | 75 |101 | 67 [243 | 179 179|368 A2 .| 52 1147129211144 1158 | 33|
“R3 |37 | 54 24120 153 [166{166|298| - ¢ R3 " © e 37 |30 1102]104, 95 11 394 .
A4 +]50 | 66 {141 42 | 22 |154 | 154|308 Re - . +1\35]31 |98 ]109{133)251° 4481
- OP400AY . . - . OP400AY . . _ .-
. - Input Offset Current (#3) ' - Input Offset Current (#4)
M. speo tmit thA o Co L Min. spec. Imit 1RA ' Co
| : - los (A " Annesling
3001 A0 « » = = = = = = = =« & S
S |
250 -
300 -
200
150 god_ -
1001
’ 1004 - - -
50-
0 { : ’I R 1 1 il 1 - 7 c LA B 1
, kRed 0 2 4 "6 10 15 Oh 24h . kRad '10 15 0h 24h
CONTROLR6 =17 [19 1914 [16 [19 |19 ] 19 CONTROLR6 & 50 [ 54 [54 |55
RI | 59 [128) 87 | 27 |100{191 191 [142{ | A1 ol 56 { 290|290 (270
R2 | 63 | 90 [200| 95 | 29 {131 |131 {203 A2 *| 213203 {203 |332
A3 - = 76 |148|240(-66 | 11 | 91 | 91 |244 R3 - 41 ot |26 |312
A4 +] 29 [125] 91 {117] 86 |102]102] 158 R4 + 50 102188360

€
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- ‘ C * No. TL-SIL-RR-077 age: :
OP400AY a | ~ OP400AY -
input Bias Current + (#1) _ L input Bias Current -+ (#2)
\
: b+ (nA)
1_2'\ """""" ST 'Am'\oilmg
10 : : L. -
8-
6_
.‘4-
.2+
: 7°»'  v t
oF Mlnupoo.nml S
S L R I
4 e
. uu 0 2 4 810 15 Oh 24h
iRz - -*027 1,562,689,8536,3290,7749,7748,661 '
R4 -+|0a7]145825049,79 82410 8
OP400AY
Input Bias Current + (#3)
, ,10;__‘. e - ‘!.A .-. '.»-. v e -‘-‘--x-‘— . :
lad 0 2 4 6 .10 15 Oh 24h - kd 0 2 4 6
comnoms ~+103690.3790.369037 10.3680.3610:3640.994 CONTROL R6_0,2530,2440.26 .g,
Rt 05361 ,6042,7443,7336.13¢9.37 937(8:231 Rt ~043 1444242903 4385
A2 . 105071 .6242,85%3,9656.4640,6070.681 8.7 R2 «|0,2741.4992.61.7346.
A3 -=-10,3481,4042,5063. 11242 10,2410,240,574 A3 - -+0,3911,3692.3443.35¢
R4 +[0,2961,3742.3618.49 9.5449.5448.204 R4 +|0,28d1,3962.4343.563
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o No. TL. R-077 ,
OP400AY ) | OP400AY

Input Bias Current - (#1)

Input Bias Current - (#2)’

1b- (nA) ) Annealing

. OP4OOAY - : OP400AY
" Input Blas Curtent_'- (#3) - FAR

1

. ] - " y L )

Gad. 0 2 4 6 15 .0h. 24h, . “kRad 0 2 4 10 15 0h 24h’
CONTROL R6 #[0.37]0.3640,3630.36 CONTROL R6 #]0,2270,22¢ 5.2 o 0,2190:2150,247
R1 ©w1032]1.5442,711, R1 | 05 [1.417%2,3633 3915 5350 4246,4247,429
R2 = “#103811,58/2,7533,9216 8 R2 . 10,341,466 2,55 {3.6646,1249.5749.5748,267
A3 +0211133¢2::3§64 1 2410,248,7 A3 -=-10,4141,3442,28113,3335,61€06,8418,04 77,769
R4 -+]0,2561,3142.3113,4335.97 eoceeoc, R4 . ~+|0.26891,3692.4293.5595,9539.5549.5578.32
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No. TL-SIL-RR-077

OP400AY

Power Supply Rejection Ratio + (#1)

PSRR+ (dB)

OP400AY

Power Supply Rejection Ratio + (#2)

PSRR + (dB) - Annesling
120 AR Aniealing Lt N S
, o 1
120 w 120 ”

1 i spec. Wit 7 ] o ..Mln.spec. it DR
1004 - - - - - - - - s e 1004 - - - - - - -=--- L
. - S : . . B

' U eod L

s S I P eo-—-------------.'-_I
604 - - - - e e s r---- . 60w—4~----"":_"'f'. """""
A I '
L N Fo---
L I

P % T T l.. e
. : '

L oH—4—

CONTROL A6 #[i19, TO41194116;

{118 11741175116,

- =H1741174116

= i17,3117.4116411

118, 17. 117,, 7,

: _ OP400AY ~
Power Supply Re]ection Ratio + (#3)

OP4OOAY . \

._'Power Supply Re]ection Ratio + (#4)

N

S
PSRAR+ (cB) ' . Mn,d,,,g PSHH+ dB) Annealing
oot IR a5
1204 NN CIE e
Min, spec. kmit | ;
1004 - --<----"-----4:--- s
, | o
804 - - = =~ = - e e-a 1.... .
60f - - - -mr s s 60F - - - st e mpe s
| - . < |
40+ - -- s e e _'|---- 40+ - - - - - e s ae e R
T |
' v
ks I e -t B R
\ | o ‘ [
O O e s e S o e e
kRd 0 2 4 6 10 15 Oh 24h "kRsd 0 2 4 6. .10..15 Oh 24h
CONTROL Ré #[118,41183116,4116,4118,4116,2118,4118,3 OONTROLRG =J118f1174118d118{117.4117,117.6116,4 .
AT . w~f11931194119,G116411731159115.8117d - . | Rt *[1178117.61173116,4115, 114411451153
R2 *[117,1174117411691159114.1114,5114.9 R2 *1118,4118,4117.7116.4115,4114,114,4115,1
A3 . =t1931184 118 }117.411531135(13.9114.4 A3 ~-{1183118,1117.6116,1115,4113.4113,4114.4
R4 +117.8117.117.411641154114 311431153 R4 +[117,4117.0116.7116,4115.4113,91 13,9114 9
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Power Supply Rejection Ratio - (#1)

TOTAL DOSE RADIATION  'swue: 1 Rev.:
TEST REPORT ’;;;»; 3;:'1124193 Date:
- » No. TL-SIL-RR-077 - O
OP400AY OPdOOAY

Power Supply Re]ectlon Ratio (#2)

PSRR- (dB) Annealing - PSAR- (QB) : o Anne almg -
160 - = = - = - - s e 1607—--,------,-1-~7-i----
| .
HoT W 140 rasparent— =~
1204 - - < - s e ).l 1204 - - - - - - R I
MIN. spec. mit ‘ L MIN, mpec. St I
1004 ------- -« S- - ) T« T o
‘ | I L o
BOF - s e {---- L R i e
604 -----<-- - I LIS
|
B R I AT ITI 1----
: |
L R Tl R
ol :" -
o kRd 0 -2 4 8 0 15 on_,zui :
“CONTROLR6 =[140[140[140]140]140
Ri- .. «h39813941394 140|140
‘R2 +[135,6136,1135.4 140 | 140
R3 . =13241324134.1135,4 140
R4 +|140 140 140 14o1ae.c
g *
¥
‘ S OP400AY \ e OP400AY
Power Supply Re]ecﬂon Ratio (#3) Power Supply Re]ectlon Ratio (#4)
PSRR- gqa) Annealing PSAR- @)
180-1 : ,
o |
‘ ,-1'40f
120F- - - - e el
1004 - - - Min po ime_ : .....
B - < -t
60;-' ........ . P, !' ......
404 - - ----- f’ff»‘! """
| g o
204 -t ... - J. .....
. v ’ »
: — ol 4—tp—+ zJ,“ —t—
ke O 2 4 6 10 15 Oh 24h . KR O 2 4 1015 0h 24h
CONTROL A6 =[ia2.1324132.413241324132§132.4133, CONTROL R6 ]133,7133.§133. 1% 132.41324132,1304
At - {140 | 140 | 140 | 140 }137,4133,d133.135.6 A1 . = 140|140 | 140 | 140 | 140 [134,1134.7130.4
R2. *{140 {140 | 140 | 140 [136.4130,6130,4134,1 A2 - - 140 {140 | 140 140 | 140 {130,1130,7134.
R3 -=-[139,5139,4138,9135.4131,4126,9126.41303 R3 +|138,1138.1/137.5137.4131,4127,4127.4130.4
R4 +1140 1394 140140 ]140 {139.4139.4 140 R4 -+1139,4137.94140 {1401 140 1_40 140

140
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~ OP400AY ) | " opaooay
Large Signal Vpltage Gain (RL=10K) {(#1) Large Signal Voltage Gain (RL—TOK) (#2)
Avo (dB) o . ‘ " Avo (dB)’ N Ann“lmg
1601 “Min spes. limit. -. '''' qﬂﬁﬁ-ﬂlfﬂé _ 1601 _
140+

Large Slgnal Voltage Galn (RL-10K) (#3) R Large Slgnal Voltage Galn (RL==1OK) (#4) S

~1 I g hARRE B ™
. <6 10 1 h 24n CkAed 0. 2 4
CONTROL R6 1139,3138.9 140 136,4139,1139 §139.4138.7 139.1136,4130,4139,1
A *1399137.0134, 4131 q127§123 1234126, = - “wh137.4137,0132,4130126.4
R2 *1140 [137.4133,1130,3126 4121 4121,4124.4 : - %{138,4137,4133,5130,3126.1 21,312
R3 . ~=-1137,6134,4131,3126,4123.4119,0119,d121 § R3 +{137.4134.4131.4120,]1 24 411941194122,
R4 ~+|139 137 8136.132,41 26,1/t 24,4124, 4126 4 R4 +138,4136.6135,4132.4127.9124,41 24,4126 4
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. OP400AY o
Large Signal Voltage Gain (RL=2K) (#1).

Avo {dB)

Annealing

0

P400AY

Large Signal Voltage Gain (RL=2K) (#2)

Avo (dB)

Avo (dB)

Annnling ;o

;‘40"'?' .- .-‘-"r_ T :_'.‘j""-,"'-‘,]-‘{'.' o

. . LI T s | ANEEI R B ¥ L

, _ 6 10 15 0Oh 24h . kRad. 0 2 4 810 15 Oh 24h
-CONTROL R6 =-{131,4131,6131,1/131.4130,4131,9131.4131.4 CONTROL R6 #-[130,4131,4130,7 131 [130.§131,131,4130,6
A1 ={130,7129,6128.§127,4125.4121 4121 4123 4 R #*1130,4129,1126,4126.4124.4121, 4121, 41231
R2 %1131,4130,0128,1127,4123,4119,6119,61 22,2 A2 ~ #-1130,6130,4128,4127,4123,1110,6119,61 22,1
R3 =130,3128.9126,6125,%121,4118,118,0120.9 A3 =1 130 [129,1127.3125,4122,4118,4118,61 20,7
R4 +1130.9129.6129.4127,4124,1122,4122.d1 23 5 R4 +]130,6129.6129.1128 |125 §122.4122,41249 -
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"TEST REPORT Date: 3/12/93  Date:
S No. TL-SIL-RR-077 Page: 11/14
OP400AY . - "~ OP400AY
Output Voltage Swing (RL=10K) (#1) * Output Voltage Swing - (#2)
Vo ) ) Vo) Anniding
() . o g S -
- ..... Ameaing g
- [} . N
A ————— W i el
| ‘ ‘ X .
12894 - - - - - - - - - - - R IR _ 1_‘2" Min, spec. tmt : T
Min. spec. Hmit J S
. T $onn.
121 I - 10 |
|
_ . : |

MEF e t----
. : " l‘ ‘. ‘ : ‘ L o
;.'11..--., R '.._.‘.‘ .. <. l ..

OP400AY . | R OP400AY Sni
. Output Voitage Swing (#3) SR o ,Output Voltage Swing (#4)
) VO(V)‘ " Annesling : - Vo v e Amuding :
M i i e R D
12l . ) : : “ \v. . | | t 12_7 ‘ - ’ ,|‘ _
| ‘ Min. spec. imi ' i
10F = eemea 17" 1R S {----
| ‘ ‘
B - s - - e e e s e f---- R R I IR SR 1---.
R I 4---- Bt - - hoees
B4 o - - - - e e e e o ,].‘._, 4__.._......---.-.’.'-..--
| ]
- 1
af- - 2 T R
!
-t 0
v KRed O 2 3 55 85 15 Oh 24h 7 kRd .0 2 3 5585 15 Oh 24h
CONTROL R6 -#[12,7912,7412,7912,7412,7d12,7d12.7d1274 CONTROL A6 #{12,7 12.7612.75127 12,7 127712.7 12,79
R1 o 276127912, 71 2,7612,7412,7612,7d12,76 A1 o+ 12,7612,7912,7412,7912,7 12,7612,7612,76
R2 *12,7T82,7412,7612,7412,7412,7612,7d12.75 1 R2 *12,7912,7612,712,7d12,7812,7H2,1112,79 .
R3 =N2,7612,7412, 78 2,7612,7412,7112,7{12.76 R3 - [12,7412,7912,77112,7912,7412,7412,7412,79
R4 ~+[12 1M 2 7612,7412,7d1 2,712,781 2. 711 2.76 R4 ~+|12.74t2.7612, 712,712,712, 7412, 741279 -
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Rev.:
Date:

-OP400AY :
Output Voltage Swing (RL=2K) (#1)

Vo (V)

OP400AY
Output Voltage Swing (RL=2K) (#2)

OP4OOAY
Output Voltage Swing (RL=2K) (#a)

bt S Aniealing _
L ] »
BT R e TR AT SR B
1
'10--.”"‘”-'“.“ ........ F----
' P . I
[ T Fe--- ;. I IR R J;'."
, | s
Bt e bowo Y S
. i 1
U, ‘_ ..... B
| N |
1 | . |
S SRR P A 1- 7
-0 A—t—t—tt—tt—q- . 04—ttt
kRed 0 2 3 55 85 15 Oh 24h - kRed 0 2 3 55 85 15 Oh 24h
CONTROL R6 w[12,3d12.3412.3112,3312,3312,32123312.31 CONTROL A6 =[123412.33123312:37123912.3412.34123
A1 «112,3512,3¢12,341 2,3412:331 2301 2301 2.3 A1 =123412,3912,3412,3912341230123¢123¢
A2 +(12.3912.3912,331 2,331 2,291 2,21 2,241 2.2¢ R2 #{12,3412,3912.3312.3412:3¢12.2412,2412,2
A3 ~112,3412,3412,3312,3312,3012,281 2,2612,2¢ R3 ~[123912,39123412.34123912.2912.24123 .
R4 -+112,3512,3612,3912,3612,3512,3412,3412 34 R4 ~+[12.3612,3612,3912,3512,3412,3d12,3412,33
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~ OP400AY S e OP400AY
Slew Rate+ (AVCL=+1(#1) " . Slew Rate+ ' (AVCL=+1) (#2)
SR (mV/ys)' _ SR (mV/us)
130 1304 - - s
‘ - N a- g
110 MO -A N T -
04+ g0t ' mn.mnuop’c, .
E 704 » 704 - - N NN N ¢ vt m e
50 - B0 RN\ -
g0 e - 80
b 3 AT
fad: 0. 2 .4 8 10 15
CONTROL & 719 [ 119 | 118 | 119 | 119 | 119 15
Bt w315 85 | 74 |55 | 32 |17 1181
A2 - %407 165 | . 65 | 46 | 24 | 13 100 |.
R3 " 417192 | 73| s3] 3t | 18 ERLES
R4 o7 |76 | 59 | 44 | 26 | 14 98}
Slew Rate+ (AVCL—-+1) (#3) , » o ‘SIew Rata+ (AVCL=+1‘ (#4).
1304 - At ';16_;;{ e .".“‘- ' . ;
e ’ ‘ B \l . - Mh 'i'.“f .Ip:c. - I .. l‘l L .
MO+ N - IR ' N
, Min. umiup.c C Ca 80T TR
I e
_ 70
04 - - N
. | : : ' 504
504~ - - - - R N ‘
30_-.;’..-.......»...’ _______ ; ’ ‘ ‘3(’)-»
e - —t- : C10H—
kKad 0 2 4. 6 -10 15 .. . kAd 0 . 2 10 1S
CONTROL & 132. }'132 | 132 | 132 | 132 [ 132 | [CONTROL @] 116 | 116 | 118 | 116 | 116 | 116
RY 117 98 | 74165 | 31 | 14 | A ~[ 101 | 82 | 63 | 46 | 28 | 13 -
A2 « 116.| 69 | 68 | 48 | 26 | 12 R2 = 92| 70 | 54 | 37 | 21 |13
A3 «l 116 |82 | 70 | 49 | 5 | 12 £3 - o7 | 77 | 's7. (.40 | 21 | 10
R4 +| 100 | 84 | es | 50 30 [ 17 |~ |ne +| 90 | 72 | 57 | 44 | o7 | 15
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- No. TL-SIL-RR-077 -
. , OP4OOAY OP4OOAY ~
Slew Rate- (AVCL—+1) (#1) Slew Rate- (AVCL=+1)(#2)
SR (mV/us) SR (mV/us)
2104 - AT T T . A0 - g i g e g -
160 - 160+
1O - - - - - - , 110+ SRRSO
. Min. lintit spec. |  Min. limit fp.é, L |
e R elialeooil B R R R
L LN FNLIL ML 10—y e
ke 0 2 4 6 10 Wad 0 2 4 10
'CONTROL & 214 | 214 | 214 | 214 [ 214 CONTROL =] 206 | 200 [ 208 ] 200 |. 208
At | 104 | 192 180 | 172 | 152 Al w108 o181 170 | 184 | Yaa:
“1A2 ;x| 190 | 187 | 175 | 168 | 145 A2 w173 |o1e8{o157.] 149 126"
R3- =| 194°[ 187 | 174 | 168 |- 148 R3 caf 100 | A75 |- 163 |-156°1 133 | 79
A4 +l 167 | o1 | 175 | 1er | 151 | ¢ R4 + 175§ 171 | 1ee ] 184 | ,‘1393:1 102 |
OP400AY | ~ OP400AY Ve
Slew Rate- (AVCL=+1) (#3) = SIew the- (AVCL*--H) (#4). .
S Vi), sh Vigs)
210;-. 2104 - B e t P ‘-ﬂ"-
160t 160
: _‘1"10-‘ 110

10-—4 } { } } } 104———t e ————

. kRad O 2 4 6 10 15 Red 0 2 4 .8 10 15
CONTROL =] 219 | 219 | 219 | 219 | 219 | %18, CONTROL @] 209 | 200 | 209 | 209 | 209 | 209
Al - | 203 | 198-| 187 | 181 | 158 | 118 A . ~| 181 | 176 | 168 | 159 | 141 | 109
A2 *| 191 | 185 | 172 | 165 .| 142 | 97 R2 | 175 | 111|161 | 153 | 130 | 80
A3 «| 191 [ 1686 | 474 | 168 | 141 | 75 A3 «| 177 | 172 161 | 152 | 134 | 51
R4 +{ 187 | 185 | 176 | 169 | 152 | 101 A4 +| 178 | 172 | 166-| 153 | 140.| o6




