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Page 1 of 7 RIR’s IN:- 77594/76277

RIR OUT:- 77594

PARTS HISTORY LOG

Radiation Testing

PROGRAMME: - XMM
PART TYPE:- LM111
RADIATION REPORT:- RD 236

IGG TASK NUMBER:- 1500

SUMMARY OF TEST RESULTS

All samples failed I, I, and V,, after 10KRad(Si).
7 samples also failed I,,, at this test stage. After
the subsequent radiation exposures various failures of

Tioar Irozr Ior Vigs Vo, and Vy,; occurred (see failure
list for full details).
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Radiation Report Number:- RD 236

Project:- XMM

Part Type:- LM11l1l Date Code:- 9649

Manufacturer:- NSC/U IGG Task No:- 1500

Project Approval of Lot Traveller:-

Signed... M “ee pate. ! 9.7 L\-"\'\
Position.. M- 24???““*”‘

Serial Number Range:-

01 through 11 (inclusive)

I certify that the subject component has been tested in accordance with the
following radiation specifications:-~
Test Method - ESA/SCC22900 ISSUE- 4 DATE- Jan ’95

Irradiation Test Plan- XM-~PL-IGG-0026 ISSUE- 2 DATE- Nov ‘96

Closed/Approved NCR No:- N L

Approved Waiver No:- WAR N/A

Signed..... /?é Q/M Date..élu/q7

Upscreening Engineer

Signed...l?g%ﬁélrr?v... Date.?.pl¢7

Upscreening Manager
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RADIATION REPORT NUMBER:- RD 236 DATE:- 28.10.97

PROJECT: - XMM RIR’s IN:- 72957 (RAD Samples) /76277 (Flight Die)

PART NUMBER:- LM1ll MANUFACTURER: - NSC/U

PROCUREMENT LEVEL:- Die Procurement DATE CODE:- 9649
TEST METHOD:- ESA/SCC22900 ISSUE- 4 DATE- Jan ‘95
TEST PLAN:- XM-PL-IGG-0026 ISSUE- 2 DATE- Nov ‘96
START QUANTITY:- 11
Test XM-PL-IGG-0026 Date Qty Date Qty SIGNED
No. Test Method and in in out out
(Sample Size) Conditions
1 | Serialisation {|Control Sample= .
and Selection SN 01
of Comtrol 13/9/97 T 13/9]97
Sample
(100%)
2 ||Initial Table A
Electrical
Measurements l3/°1/‘f7 ‘0 13/9 /97
(100% read and|Testing at IGG
record) °
3 |[Initial Table A
Electrical
Measurements 17297 10 i7/a(q7
(100% read and|Testing at ERA
record)
4 ||Set-up and Verify Bias
apply Bias per|Circuit and
Figure 1 conditions
(in-situ) for l8/ﬁ/W7 10 ‘8/9177
all 10 test
samples
5 |[[Irradiation 1 |[[Dose= 10kRAD(Si)
(10 samples) Rate= 10RAD(Si)
per second iglafa7|l 1o 18/ala7(| 1o 16
Time= 1000secs cT
6 [[Interim 1 Table A.
Electrical Bias to be / .
Measurements maintained until
(100% read and||testing is l3h}q7 10 lSﬁHQ7 0
record) performed.
Tdwell=10mins
maximum
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Report No: RD 236 Part Type: LM111 Date: 28.10.97
Test XM-PL-IGG-0026 Date Qty Date Qty SIGNED
No. Test Method and in in out out
(sample Size) Conditions Op/QA
7 ||Irradiation 2 ||As Test 5
1 i -
(10 samples) wwlafazll o fhiglala7] 0 !
18
CcT
8 l|[Interim 2 As Test 6 /
Electrical / / '
Measurements 18/a/97 10 iglalat IGG
(100% read and s/l O 16
record) ‘ cT
9 [[Irradiation 3 ||As Test 5
(10 samples) ‘8,‘"(” 6 lg/q(q‘] o
10||Interim 3 As Test 6
Electrical
Measurements gfal17 | o (37| ©
(100% read and
record)
ll|iIrradiation 4 ||Dose= 20kRAD(Si)
(10 samples) Rate= 10RAD (Si)
per second 18/q(97 1o |g/q/¢7 1o
Time=2000s8ecs
12(Interim 4 As Test 6 / /?
Electrical .
Measurements ig/q(q7 10 IS/W/97 (3] GG
(100% read and
record)
13||Irradiation 5 |[Dose= 25kRAD(Si)
(10 samples) Rate= 10RAD(Si)
per second 18/‘7/97 10 ig/ala7|| 10
Time=2500secs
14|Interim 5 As Test 6 //'éf
Electrical 198
Measurements ‘gﬁﬁqj 10 l?FMQ7 0 /e
(100% read and K 15
record) 15¢
15||Irradiation 6 |[[As Test 13
(10 samples) 18/afa7 || 10 18/9(a7 1o
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Report No: RD 236

Part Type:

LM111

Date:

28.10.97

No.

Test

(sample Size)

XM-PL-IGG-0026
Test Method and
Conditions

Date
in

Qty
in

Date
out

Qty
out

SIGNED

16

Final
Electrical
Measurements
(100% read and
record)

As Test 6
At ERA

18/9/97

10

18//a7

17

Annealing
Test
(10 samples)

Bias for 24hrs
min at +25°C
(record exact
time)

|3/ﬂ[ﬂ7

ajala7

10

18

Post Annealing
Electrical
Measurements
(100% read and
record)

Table A

qfaja7

19

Accelerated
Aging under
bias

(4 samples)

168 hours bias
at +100+5°C

24 /a7

11097

20

Post Aging
Electrical
Measurements
(100% read and
record)

Table A

z/vo/‘ﬂ

zlofa7

21

Test Report
Collation

6fnla7

22

Test Report
Approval

6/l|h7

23

NOTES: -
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Report No: RD 236 Part Type: LM11ll Date:

28.10.97
FAILURE LIST AND APPLICABLE NCR
Test Serial Failed Parameter and Applicable
No. Number (s8) Failure Mode NCR
6 34,5689, 10| FaiL Liei Ligz lioz and Nov
2_'7, N FAVL Ing. , Tigz AND \/cu_
3 3,4'4, FAIL  ligg
g Tt FhiLs 1oz |
10 2 FAILS 1103
S FaiLs  tiog |
FAILS 'lQ( AND ‘IOS .
12 2,10 FAIL  liog .
3,4,6,7 FAlL . lo.
i2 1,49 FAiL  Vioz |
7 FAILS Vipoz and Vo3 .
m 2, 4 FAIL  Viol Anbd Vioz
3,5/ 6/ ] FAIL Vgoz .
10 FAILS  Vipz aND Vioz
2,5,8,9,10 FAIL o, :
16 1L FAILS o .

> 3 FHLS  Vior Vies and lior,
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Report No: RD 236

Part Type: LM11l1l

TEST EQUIPMENT LIST

IEG

Date: 28.10.87

Item, Type Number and
Serial Number

CT Inventory
Number

Function

Calibration
Due

Type No: Cobalt 60
Serial No: N/A

Item: Radiation Source

ERA’s
Facility

Irradiation

1/ 1 /1998

Item: 5T
Type No: M3000
Serial No: gg4749

T 329

ATE

23 /3 /1993

THARLBY
PL320
26003632

Item:

Type No:

Serial No:

cCregs

PSS

22/ M /1997

THWNRLRBY
1503
#4713

Item:
Type No:
Serial No:

¢7T2019

P MM

/ /199

Item: KETHLEY
Type No: 225
Serial No: |pp70¢

CTO%if

CWRARENT Sond(E

2 /U /1992

Item: DAN BRIDGE
Type No: DdRS”
Serial No: y50445

(Tolo

DECADE REJUSTANCE BOK

8 /1o /1997

Item: D AN BIDOE

Type No: 0es
Serial No: pey 55

crToul

DECADE RER(STANCGE BOX

% / to /1997

Item:

Type No:

Serial No:

THWZLBY
PLE2.0
2600246

€T246

Psu

i /9 /1997

THAAZL8Y
PLz2D
260062 |

Item:

Type No:

Serial No:

7287

PSS

24 [/ 10 /1997

Item: P
Type No: Q0%Z4
Serial No: (gz2z¢02983

¢T3%03%

PALSE GENERATOR

23 / 3 /1998

YoKoshAW 4
DLISHO
2TWNY 0060

Item:

Type No:

Serial No:

CTL4l3

0SC{ LLOSCOPE

206 / 2z [/199%

Item:

Type No:

Serial No:

/ /199
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RADIATION TEST SUMMARY

PART TYPE : LM111
DESCRIPTION : VOLTAGE COMPARATOR
REPORT NO. : RD 236

PARAMETERS PLOTTED :
VIO1
\Vile))
VIO3
1-1B1+
{-iB1-
I-1B2+
I-1B2-
1101
1-103
AVD
VOL1
CMRR
lo
fi

NOTE : The results for the remaining parameters showed no significant change
and hence plots were not considered necessary.



VIO1 {mV)

Radiation Resulits for VIO1

—&— Control 01
—#— Mean
—h—  Max
—¢— Min
~¥— Upper Limit
Total Dose {Krad{si])
Dose (kRad)| Control 01 | Mean Max Min Upper Limit {Lower Limit Std.Dev.
(mV) (mV) (mV) (mV) (mV) (mV)
Initial 0.003 0.397 0.749 -0.050 2.0 - 0.23
0 0.003 0.402 0.736 0.067 2.0 - 0.21
10 0.011 0.710 1.076 0.364 2.0 - 0.22
201 -0.011 0.811 1.190 0.536 2.0 - 0.21
30f -0.003 1.097 1.527 0.877 2.0 - 0.22
50| -0.019 1.314 1.706 1.025 2.0 - 0.24
751 -0.013 1.785 2.269 1.356 2.0 - 0.29
100] -0.026 1.646 2.327 0.821 2.0 - 0.47
Anneal -0.014 1.907 2.398 1.415 2.0 - 0.31
Final -0.017 1.317 1.661 1.000 2.0 - 0.22
Lot size for statistics :10 devices RD 236




Radiation Results far VIO2
3500 -
3.000 +
2500 +
< 2.000 :
3 X
N
o
5 1500 +
1.000 +
—&— Controi 01
0.500 —&— Mean
—Ah—  Max
—é— Min
0.000 % t ; f -+ - ~—3%— Upper Limit
S © e 8 8 3 g
E - 5 i
<C
Total Dose (Krad[si])
Dose (kRad)] Control 01 | Mean Max Min Upper Limit {Lower Limit Std.Dev.
(mV) (mV) (mV) (mV) (mV) (mV)
Initial 0.179 0.530 0.847 0.069 2.0 - 0.23
0 0.176 0.517 0.829 0.048 2.0 - 0.23
10 0.180 0.935 1.270 0.609 2.0 - 0.21
20 0.155 1.117 1.471 0.883 2.0 - 0.21
30 0.164 1.501 1.917 1.220 2.0 - 0.24
50 0.152 1.856 2.280 1.469 2.0 - 0.29
75 0.160 2472 2.950 1.891 2.0 - 0.35
100 0.147 2.362 3.195 1.292 2.0 - 0.58
Anneal 0.159 2.651 3.234 1.995 2.0 - 0.38
Final 0.161 1.678 1.990 1.356 2.0 - 0.22
Lot size for statistics :10 devices RD 238




IG&

Radiation Resuits for VIO3

3.000 +

VIO3 (mV)
g

—&— Control O1
~—— Mean
—&— Max
—— Min
—3l6— Upper Limit
Total Dose (Kradsi])
Dose (kRad)] Control 01 { Mean Max Min Upper Limit {Lower Limit Std.Dev.
(mV) (mV) (mV) (mV) (mv) (mV)
Initial -0.051 0.826 1.820 -0.814 2.0 - 0.74
0] -0.062 0.823 1.856 -0.837 2.0 - 0.76
10] -0.058 1.073 1.944 -0.410 2.0 - 0.69
20f -0.085 1.128 1.855 -0.245 2.0 - 0.65
30f -0.079 1.354 1.956 0.072 2.0 - 0.61
501 -0.087 1.462 2.101 0.295 2.0 - 0.58
75| -0.072 1.836 2.538 0.749 2.0 - 0.57
100] -0.080 1.714 2.460 0.548 2.0 - 0.64
Anneal -0.087 1.925 2.565 0.875 2.0 - 0.56
Final -0.067 1.515 2.344 0.093 2.0 - 0.66
Lot size for statistics :10 devices RD 236
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Radiation Results for i-iIB1+

14B1+ (nA)

—&— Control 01
—&— Mean
—A—  Max
—¥—  Min
0.00 T t + t t } + + i j‘_ —3— Upper Limit
= e e 5] 8 B3 2 8 3 g
= - € w
<€
Total Dose (Krad{si])
Dose (kRad)| Control 01 | Mean Max Min Upper Limit {Lower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 40.10 36.00 39.32 31.45 100.0 - 2.20
0 40.25 35.40 39.50 28.55 100.0 - 3.25
10 40.28 172.10 213.54 132.86 100.0 - 27.21
20 40.41 255.97 293.52 205.45 100.0 - 33.34
30 40.37 282.81 295.15 254 .39 100.0 _ - 13.77
50 40.13 285.71 293.84 266.22 100.0 - 8.31
75 39.94 283.77 292,94 253.21 100.0 - 11.64
100 39.92 282.81 292.77 245.55 100.0 - 13.84
Anneal 39.93 286.53 292 .41 276.62 100.0 - 4.63
Final 39.62 253.68 259.52 246.43 100.0 - 4.25
Lot size for statistics :10 devices RD 236



Radiation Results for I-1B1-

z
2
—&— Control 01
—&— Mean
—&— Max
—— Min
0.00 -+ f t t f t t Al a —3¥~— Upper Limit
s ° e 8 B8 © 8 3 2
£ - g @
<€
Total Dose (Krad]si])
Dose (kRad)| Control 01 | Mean Max Min Upper Limit jLower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 40.64 37.16 39.19 34.86 100.0 - 1.29
0 40.83 37.37 39.37 35.01 100.0 - 1.28
10 40.92 176.68 219.38 135.34 100.0 - 28.15
20 41.00 249.57 275.99 211.10 100.0 - 22.86
30 40.93 265.01 276.50 259.52 100.0 - 5.18
50 40.68 266.68 276.99 260.53 100.0 - 473
75 40.52 266.65 277.58 256.44 100.0 ~ 5.75
100 40.42 265.88 276.86 251.50 100.0 - 6.74
Anneal 40.47 268.25 278.12 262.34 100.0 - 462
Final 40.12 266.56 271.57 260.46 100.0 - 5.23
Lot size for statistics :10 devices RD 236
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Radiation Results for |-IB2-

200.00 -+
180.00 +
160.00
140.00
~
< 12000
&:‘ 100.00
80.00 +
60.00 +
4000 X —&— Control 01
~i— Mean
20.00 + © |~ Max
—¥— Min
000 + t f f + : + f =+ il ~—¥— Upper Limit
s ° e 8 8 ! © 8 g g
£ - S i
<
Total Dose (Kradjsi])
Dose (kRad)] Control 01 | Mean Max Min Upper Limit |Lower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 51.56 47.08 49.93 43.93 100.0 - 1.61
0 51.80 47.34 50.15 44.15 100.0 - 1.60
10] 51.89 142.57 146.09 135.03 100.0 - 3.14
20 51.97 171.15 184.10 142.86 100.0 - 17.58
30 51.92 182.84 189.95 179.59 100.0 - 3.23
50 51.63 178.94 187.07 175.03 100.0 - 3.63
75 51.43 177.69 186.39 173.32 100.0 - 3.83
100 51.31 177.10 186.31 172.25 100.0 - 4.10
Anneal 51.38 177.62 186.16 173.24 100.0 - 3.88
Final 51.10 184.55 190.75 181.86 100.0 - 2.9
Lot size for statistics :10 devices RD 236
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Radiation Results for I-IB2+

—

300.00 +
+—————#
250.00 +
20000 +
<
£
+ 15000 1
o
2
100.00 % * * * * * % * X
—&— Controi 01
50.00 g < L L 4 L o ¢ - Mean
—h— Max
=¥ Min
0.00 + ? ; t ’ : =+ 1 |——Upper Limit
s © e 8 8 [ 8 3 g
= - £ i
<
Total Dose (Krad[si])
Dose (kRad)l Control 01 | Mean Max Min Upper Limit lLower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 51.46 46.90 50.66 43.66 100.0 - 1.87
0 51.70 47.17 50.91 43.92 100.0 - 1.87
10 51.74 221.66 275.70 171.48 100.0 - 35.19
20 51.86 285.80 296.05 266.80 100.0 - 10.16
30 51.80 289.62 296.06 279.08 100.0 - 4.88
50 51.55 288.49 294.77 278.25 100.0 - 4.69
75 51.30 288.07 294 .11 278.52 100.0 - 4.47
100 51.23 287.92 293.87 278.52 100.0 - 4.46
Anneal 51.26 287.68 293.67 277.89 100.0 - 4.57
Final 50.93 289.12 295.40 27812 100.0 - 5.18
Lot size for statistics :10 devices RD 236
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Radiation Results for I-101

30.000 +
20.000 +
<
=
-« 15.000 +
2
10.000 ¥ " - —% « e 3 2 " X
—&— Control 01
S.000 + —l— Mean
—h—  Max
o . . —%— Min
0.000 - + * —¥— Upper Limit
g ° e & 8 3 0 8 | T
£ h e i
<C
Total Dose (Krad[si])
Dose (kRad)] Control 01 | Mean Max Min Upper Limit {Lower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 0.235 0.362 0.886 0.039 10.0 - 0.27
0 0.228 0.362 0.893 0.047 10.0 - 0.27
10 0.235 4322 6.931 2.160 10.0 - 1.52
20 0.237 7.908 12.977 4.224 10.0 - 3.06
30 0.215 11.106 20.772 5.110 10.0 - 5.45
50 0.212 18.686 26.957 5.301 10.0 - 8.24
75 0.220 18.412 27.104 3.158 10.0 - 8.79
100 0.191 18.206 27.099 5.738 10.0 - 7.83
Anneal 0.192 23.113 27.497 6.793 10.0 - 6.76
Final 0.259 26.654 27.756 26.044 10.0 - 0.52
Lot size for statistics :10 devices RD 236
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Radiation Results for [-103

30.000
20.000 +
g
=
- 15000 +
2
10.000 % 2
-~&— Control 01
5.000 A ~—— Mean
—h— Max
—¢— Min
0.000 ® * * * * ¢ * * hd ~—¥-— Upper Limit
s o e S 8 3 . 8 3 g
k= = £ (T
<
Total Dose {Krad[si}])
Dose (kRad)} Control 01 | Mean Max Min Upper Limit |Lower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 0.182 2.299 4.341 0.018 10.0 - 1.49
0 0.180 2.338 4.391 0.083 10.0 - 1.52
10 0.146 13.475 26.843 2.377 10.0 - 7.48
20 0.153 19.854 26.818 9.690 10.0 - 6.80
30 0.245 21.949 26.857 14.189 10.0 - 4.94
50 0.217 25.887 26.838 20.651 10.0 - 2.10
75 0.229 25.532 26.872 13.619 10.0 - 4.19
100 0.346 25.963 26.851 18.143 10.0 - . 2.75
Anneal 0.237 26.553 26.875 23.841 10.0 - 0.95
Final 0.088 26.851 26.855 26.845 10.0 - 0.00
Lot size for statistics :10 devices RD 236

10
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Radiation Results for AVD

96.00
0400 | ~&— Control 01
—— Mean
92.00 + —&— Max
—¥—  Min
90.00 { } t } 1 } } | —3— Lower Limit
] °© e & 8 3 2 8 S ®
5 - £ i
<
Total Dose (Kradjsi])
Dose (kRad)| Control 01 | Mean Max Min Lower Limit {Upper Limit Std.Dev.
(dB) (dB) (dB) (dB) (dB) (dB)
Initial 108.83 109.31 110.61 107.91 98.0 - 0.88
0} 108.97 109.46 110.71 108.02 98.0 - 0.89
101  108.98 106.79 108.25 105.15 98.0 - 0.96
20| 108.90 105.27 106.88 103.53 98.0 - 1.04
301 109.00 104.14 105.98 102.37 98.0 - 1.11
50 108.93 102.64 104.52 100.73 98.0 - 1.15
75| 108.90 101.44 103.34 99.39 98.0 - 1.19
100| 108.87 100.71 102.71 98.56 98.0 - 1.23
Anneal 108.70 101.35 103.10 99.33 98.0 - 1.12
Final 108.55 105.36 106.73 103.69 98.0 - 0.94
Lot size for statistics :10 devices RD 236

11




Radiation Results for VOL1
1.800 -
= - = - -
¥ ¥ ¥ —F
—&— Control O1
0.000 : } f } } ; 4 —— Mean
g ° @ 8 8 kB 8 I E |- Mx
= - € - —»— Min
<
Total Dose (Krad{si]) —¥— Upper Limit
Dose (kRad){ Control 01 | Mean Max Min Upper Limit |Lower Limit Std.Dev.
%] ) M) \%)] \2] A\
Initial 0.371 0.374 0.398 0.347 0.4 - 0.02
0 0.365 0.370 0.390 0.344 04 - 0.02
10 0.365 0.813 1.638 0.402 04 - 0.57
20 0.363 1.186 1.638 0.462 0.4 - 0.59
30 0.364 1.638 1.638 1.638 0.4 - 0.00
50 0.366 1.638 1.638 1.638 0.4 - 0.00
75 0.368 1.638 1.638 1.638 0.4 - 0.00
100 0.369 1.638 1.638 1.638 0.4 - 0.00
Anneal 0.369 1.638 1.638 1.638 0.4 - 0.00
Final 0.364 1.638 1.638 1.638 0.4 - 0.00
Lot size for statistics :10 devices RD 236

12




Radiation Results for CMRR

@‘ 80.00 % e e % 2 - — 3 - 3 -X
E
3 0.0
4000 +
—&— Control 1
2000 + ~—#—- Mean
—h—  Max
—>— Min
0.00 + = = = = * f f -+ 1 |—M—Lower Limit
s o =] & 8 3 © 8 2 2
i - £ i
<
Total Dose (Krad{si])
Dose (kRad)l Control 01 | Mean Max Min Lower Limit |Upper Limit Std.Dev.
(dB) (dB) (dB) (dB) (dB) (dB)
Initial 110.27 114.89 136.93 102.61 80.0 - 9.47
0f 110.10 115.16 140.00 102.51 80.0 - 10.29
10f 110.24 114.40 134.26 102.10 80.0 - 9.27
201 110.22 112.62 128.90 101.28 80.0 - 8.35
301 110.18 111.55 140.00 100.34 80.0 - 10.91
501 11017 106.21 115.02 98.99 80.0 - 4.36
75 110.27 103.43 109.58 97.80 80.0 - 3.19
100 110.12 102.83 109.51 96.76 80.0 - 3.58
Anneal 110.35 102.03 106.50 97.07 80.0 - 2.65
Final 109.76 108.64 120.52 100.20 80.0 - 6.08
Lot size for statistics :10 devices RD 236

13
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Radiation Resulits for o

140 1
120 +
e ¥ : 4
<
5
L
—4&— Control 01
—&— Mean
—&—  Max
. -+ ——  Min
: + il —¥~— Upper Limit
8 $ g
= g £
<
Total Dose {Krad[si])
Dose (kRad)] Control 01 | Mean Max Min Upper Limit jLower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 0.9 0.8 0.9 0.5 10.0 - 0.15
0 0.9 0.8 0.9 0.5 10.0 - 0.15
10 0.9 0.9 1.1 0.6 10.0 - 0.18
20 0.9 1.2 1.5 0.9 10.0 - 0.23
30 0.9 1.6 2.2 1.1 10.0 - 0.42
50 0.9 7.9 13.6 2.0 10.0 - 5.21
75 0.9 12.8 13.6 5.6 10.0 - 2.53
100 0.9 13.6 13.6 13.6 10.0 - 0.00
Anneal 0.9 2.8 3.2 2.2 10.0 - 0.40
Final 0.9 0.9 1.0 0.5 10.0 - 0.17
Lot size for statistics :10 devices RD 236

14
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Radiation Results for Ii

200 % - ¥ - Wt —30 3 % -X
180 +
160 +
140 +
120 1
E 10.0
80+
60 1
40 L —&— Control 01
—&— Mean
20+ © |—h— Max
- —— Min
00 Me=——ifieeife —¥— Upper Limit
K] e e R 8 8 © 8 3 g
= = < i
<
Total Dose (Krad[si])
Dose (kRad)| Control 01 | Mean Max Min Upper Limit {Lower Limit Std.Dev.
(nA) (nA) (nA) (nA) (nA) (nA)
Initial 0.3 0.2 0.3 0.2 20.0 - 0.05
0 0.3 0.3 0.3 0.2 20.0 - 0.05
10 0.3 0.3 0.3 0.2 20.0 - 0.05
20 0.3 0.3 0.3 0.2 20.0 - 0.04
30 0.3 0.3 0.4 0.2 20.0 - 0.05
50 0.3 0.5 0.7 0.3 20.0 - 0.13
75 0.3 1.0 2.0 0.4 20.0 - 0.54
100 0.3 2.9 9.3 0.1 20.0 - 3.22
Anneal 0.3 0.5 0.5 0.4 20.0 - 0.05
Final 0.3 0.3 0.3 0.2 20.0 - 0.05
Lot size for statistics :10 devices RD 236
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S7-TESTSYSTEME Statistics @3 Vers. 2.15 for TARS

RD236. M1 INIT EMS _@_IGG / VUt.@ JKI/IR @1AUGSY

Resulis file RDZ38 LM _INIT EMS 8 _I6G6 from: 13.9038.97 / 14:53:48
Qperatar : PAUL RUSSELL

FPart number HER R

Lot number : RDZ36

Ordar number

Vender

COMTROL @t 5 RAD @2-11
IMITIAL EMS @ IG6
LMTTIN XM-PL-IGG6-B@26 IS ROOM / V1.9 IKJ/IR Q1AUGSY

3]
3

1. Uos -2.000 mb}
2. Yos ~Z2.000 mi
3. Vos ~2.000 mif
4. +1Is 2.500 mA
5. -~Is 2.508 mA
. Ib+ ( 2.0 nA
7. Ih~- { g.88¢ né
2. Is+ { 2.28 b3 nd
3. b~ Q.28 24 nf
12, ios ¢ Q.23 20 nf
11, los { 2.288 28 nh
12. Ava 98.00 132.86  dB
13. -Yo { -15.00@ ) ~-13.5868 U

14, -Vag { @.202 ) @.4008 v

15, CMRR 80.020 { 112.886 dB
15, CMRR 8@.80 { 1.0 HdB
17. Isc -200.28 ?.09 A
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S7-TESTSYSTEME Statistics @3 Vers., 2.15 for TABS

ROZIE LMUVY INIT EMS _B_ERA / VUl.@ JKJ/IR 21AUGYT

Rasults file : ROZZ6_LMIIT_INIT EMS @8 ERA from: 17.@9.37 / 13:23:18
Operator v PAUL RUSSELL

Part number LMY

Lot number : RDZ36

Order number

Vendor

CONTRCOL @t 5 RAD @2-11
INITIAL EMS ® ERA
EMUTIN XM-PL~-IGG-0026 IS5 2 ROOM / V1.8 JKI/IR @1AUGT7

1, Yos ~-2.200 2.000 my
2. Vos ~2.000 2.202 my
3. Yos -Z.900 2.008 my
4, +Is 0.500 4,008 mA
5. -~-Is ¢.508 4.000 mA
6. Ih+ { .02 190.9¢ nA
7. ih- ( .20 100.28 nA
8. Ih+ { .20 100,08 nA
9. Ibg- ag.aa 19@.08 sta
18, Tos { 2.08a 12.082 nA
it ias 2.899 ) 19.9222 nA
12. fvo 98.0% { 138.22  dB
13, Vo { ~15.028 -13.528 V
14, ~Uo @.208 P40 U
15, CMRR 30.208 { 11@3.82  1dB
16, OMRR 20.00 118.08 dB
17. Isc -2@80.22 @.7a #
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SZ-TESTSYSTEME Siatistics 83 Vars., 2.15 for TADT
ROZ3B_LMITYT _EME 6 10 _KRAD U8 JRJAIR B1AUBTY
Results fils : RDZ3E LMU11 EMS 8 1@ _KRAD from: 18.09.27 /7 1@:42:03
Operator : PAUL RUSSELL
Fart number LM
ot numbear : RDZEE
Ordar numbear
Vandor
EMS ® 1@ KRAD

1 Vos -2.000 2.800 mV
2 Uas ~2.800 2.008 wmy
3 Uos -2.009 2.0600 wmy
4 +Is 2.500@ 4.008 mA
5 -Is 9.500 4.089 mA
B Ib+ { .90 180.00 nA
7. o~ { @.20 1906.0e nA
8. b+ 2.00 100,00 nA
9. Ib- { 2.98 128.86°  nA
1. Ios { 7,200 ) 18.802 nA
11, las 2.208 12,088 nA
12, Avo 9g.20 { 130.0¢ dB
13. ~Vo { ~-15.009 ) -13.58@ V
14, -Ug { 2.020 ) Q.40 v
15 CMRR 20,80 { 112,88 dB
16 CHMRR £0.82 112.80  1dB
17 Isc ~209.09 D.02 mA
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SZ-TESTSYSTEME Statistics 23 Vers., 2.15% for TAQ3
RD236 _LMI11_EMS @ 2@ _KRAD /ML JKI/IR @1AUGSY

Results file T RD236 LMY EMS © 20 KRAD frem: 18.89.97 / 11:14:2

Operator : PAUL RUSSELL
Part number LM

Lot number : RD236

Order number

Vendor

EMS @ 2@ KRAD

1. Vos ~2.000 . 2.288 wy
2. Vos -2.086¢ ... 2.800
3. Uos -2.808 ... 2.020 my
4. +Is 2.562 ... 4.800 mA
5. -Is 2.562 ... 4.900 mA
6. Ib+ ( 2.20 . 102.00 nA
7. Ih- ( .29 ... 100,20 n
3. Ih+ { a.e0 . 133,20 nd
3. Ih- { 2.28 . 199.82°  nA
1. Ios { 0,282 . 12.2808 nA
i1, ios { 2.280 . 12,028 nA
12 Ao 98.30 { 12¢.68 4B
13 -Ug { ~-15.200 ... -13.502 V
T4,  ~Uo { 2.802 ) D.460 W
15 CMRR 20.09 { 112.2¢ dB
i5. CMRR a0 .80 { P1e.ea B
17 isc ~209.89 .08 mf
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STIYSTEME Statistics 83 Uers., 2.189 for TAG3

11_EMS _R@_30_KRAD /.8 JKIZIR @1AUGe7T
Results file : RDZ36_LMIIYT _EMS @ _30_KRAD from: 18.85.87 / 11:22:53
Operator » PAUL RUSSELL

Part number LMY
Lot numbar : RDZ36
Order number

Uendor

1. Yas -2.090 2.088 my
2. Vos ~2.006 2.008 wmy
3. Vas ~2 .00 2.0080 my
4. +Is 2.500 4.289 mA
5. -Is 2.500 4,000 mA
6. ib+ ( g.02¢ 100.08 nA
7. ib- { a.20 10¢.028 nA
2. Ib+ { p.2@8 108,00 nA
3. ib- { .22 128.886 nA
13. los { p.oee ) 12,288 nA
i, los { D.226 19.882 nA
2. Avo 55.26 { 130.8¢ )dB
13. -Veo { -15.820 -13.582

14, -Uo ( 2.00@ @.490 U

15. CMRR g .80 { 10,02  dB
15. CMRR 30 .28 { 112.82 4B
17. Isc ~220.2@ 7.08 mA



‘Ol/

ot . | AL W I F S L !
R I B A3 | w oM 0 1
P O -~ 0SS U~ —n; |
5“a3nluu@@_..,..r:@?uﬂ/__nd@?u_.b—.uﬁ(cl "
| & = @O NN W st <t e B - |
i e~ - NS S| 1
l Cd 0d N - - i
t !
{ !
I i i T T T e Jooem s e e e e - v - e —— e
} | I ¥ W o W T £ 1 L | K ¥ R N S W i 4
I e e m o D I~ o [ I ST e 0 B o4 an [ es]
o Mm-Mm= -0 MSaM ey - m ol & @@ o< P~ 0w S MO Wi
L W M WM MmE < O~ W— W — — " 2 =f =p vk ek O ) P 1D L O Y U0 BT s e
P& — ™ mW oW st o~ 0k - [ Sl SV wt St B e SRR R DI B s G 5 B
i WMo — S — [N I t L ORD O3 0o R -
i SRS IS AR — 1 - i Cf o O e -t —
; |
¢ —— e — | e e e e e e
i b 1 R E
4 m <o P03 0~ WM
i M oM a P st - 0
<t M MYy MY GOl = W M ot 0 w3 e L)
] Tt - 0@ — L I e TRt B ) B e
! - — { o oin
i ! —— i [ad I o A 4
1 i
1 i
Pomm s e o s s e e e —e mm e s e e e e {
t (SO T IR U S K T ¥ ] Li. |
[ R s G E o m - <t 03 1
Py o ot et D~ YT~ ] i
) 1 R v e o k= 0 ) 4O D D e — o3
| . . . . « e . |
Pore v e e 04 O I 00 O3 0 W8t = Y e t
¥ WS — R S RS I !
1 3 od el o— -1 — i
§ i
f i
I i il e Ll et i
} NS T U Li. Li. i
bt~ o D =t 13 !
P = 3 omf et (O - ) T 0D O M OO }
SO N~ - - e MW MM - el "
! L
o o e 0 & s o & ot ) e &) - |
i [soRNdsRap el — R - [ AR | f
1 LS o BN A MRS Ll o I
i i
| i
e i L T L T )
| t
P <t 003 1 & =t f
|l Sw-nn-Mme et — @My Oi-m i
— " & o~ & NI O] SN e e |l “
| e MMS S — - 0B 8@ <t -— !
[ t < <t iy in 3 JI. — @ | “
i — —
! '
{ |
! !
i i
1 !
“ Famnie S wns TR acuss TN cut T s Y mote S v BN e SR ot TS o SN 2t SN e | T o™ “ Caan B mat B st B s B it O N ot O e B 2t S avns SN wih SRR w4 [t IR e B mn
§ 02 D D <L <D L eC <C <L L a3 7o 0 <C b2 3 D O oL D o < oL LD AL ) oo () 0 <D
P E £ E £ £ O C 08 8 mTT U PoE R OE E B KOO 0 0 T D I T T3 E
ot 0 el L ted bt At et leed Ld et bt ed L L L3 bed f ot et fed bed L) bed Bt b L) bed hed Lol et hed Gl At Rt
{ !
w1.1.l.1.l ]]]]]]]]]] R ST “«’1\1111!I1)1l1l.‘:1)‘11(.1x1|.1\
[ R B R B SR W O IS 4n Al o WRN A LS B S S A B S €0 BN 6 B __ LR S T i e B o B el e B e » N RS A I 8 B S B B S n S
{ T N e S USORA
i i



SZ-TESTSYSTEME Statistics @3 Vers. 2.15 for TARY

RDZ36B IMI11_EMS @ _50_KRAD / U1.0 JKIZIR B1AUGS

Results file ROZ36_LM1Y WENS ,,,,,, 8 5@ _KRAD from: 18.09.37 /7 12:208:25

Operator PAUL RUSSELL

Fart number EMite

Lot number RDZ3E6

Order number

Vendor

EME @ S8 KRAD

Test steps
1. Vos -2.008 2.900 my
2. Vos -2.000 2.000 my
Z. Vos ~-2.008 2.002 wy
4., +1Is 2.500 4.000 mA
5. -Is 2.500 . 4.0020 mA
5. Ib+ ( .08 . 100.00 nA
7. Ih- { .98 . 109.20 nA
8. Ib+ { @. ol 3. 100,929 nA
3. Ib- { 2.62 . 109.99 nA
19. Ios { D.208 . 19.002 nA
i1, los { 2.202 ;. 12,008 nA
12, Avo 98.90 { 120.988 dB
12, -VYo { -15.000 ). ~13.5086 VU
14, =Up { 2.200 ). 2.482 V
15. OMRR 20 .00 { 112.886 dB
15, CHMRR 80.00 ! 112.20 )dB
17, Isc ~202.20 7.9 mA
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TESTSYSTEME Statistics B3 Vers. 2.15  for TAD3
: _KRAD L@ JKJI/IR 0iAUGS7

AR

file

RD23G. LMY ]
PAUL RUSSELL
LMt

RDZ36

Results
Qperator

Part number
Lot numbsar
Order number
Vendor
Test steps
1. Yos
Z2. Yos
3. Vas
4, +Is
5. -Is
B. Ib+
7. Ib~-
a. Ih+
3. Ih-
19, los
1. los
1. Avo
3. -~Vo
ta,.  ~Uo
15. CHMRR
15. CMRR
17. Isc

o
4

,
S I

{

[ BRGSO VR o

&S]

. @909
.009
.08
.5ae
.58
.09
.20
.02
.20
.Bo0
.692
8.00
280

et e St
w . . *

2.000
2.000
2.0006
4.000
4,009
100,00
120.2¢
1900.82
198.88
10.880

119.00
115,08

my
mb
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S7-TESTSYSTEME Statistics @3 Yars. 2.15 for TART

RDZ26 LM111_EMS @ 109 KRAD /UL D JKJI/ZIR BTAUEST

Results file : RDZ3B_LM1I1Y _EMS 2 168 _KRAD from: 18.88.87 / 14:@0:55

Operator P PAUL RUSSELL

Fart number LMt

Lot number : RDZ36

Order number

Yendor

EMS B 123 KRAD

Test steps
t. Vos -2.002 2.0086 my
2. Vaos -7.08008 2.8000 mV
3. Vos ~2.008 2.000 my
4, +Is 0.500 4.000 mA
5. -Is 2.50@2 4.200 mA
5. Ib+ ( .28 ... 189.008 nA
7. Ib- { @.96 100.29 nA
2. Ih+ { 2.0 109.29 rnA
3. 15~ { .00 12a.32 nif
19. Ios { 2608 12.9882 A
it los { 2.828 1@2.0e8 nA
12, Avo 95.00 132.00 4B
13, ~Vo { -15.9@8 ~-13.5980 VU
t4, =Yo ( @.202 0.400 Y
i5, CMRR 50.928 11@.00 dB
15, OMRR 80.02 112.88  dB
17, Isc ~-200.68 &.29 mf
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L YSTEME Statistics @3 Vars. 2.15% for TAR23
111_POST _ANMEAL _EMS / VU1.0 JKJ/IR @1AULGS7

T T N R N T T R N N N R R O N T T T R T I N T S N S N R N TR S T T N L N N N N S N N IS T T Sy T s av o o or o e e

236 _LMU11_POST_ANNEAL _EMS from: 13.09.97 /7 13:08:43

‘g

Rasi D236 _ .
Operator PAUL RUSSELL
Part number LMY
Lot number RD23E
Order numbher
Yandor
CONTRCL @1 3 RAD 82-11
POST ANNEAL EMS
LMITIN XM-PL-I1G66-0026 1SS 2 ROGM ¢ V1.2 JKJ/IR @1AUGYY

1. Vos -2.000 2,008 mny
2. Vos -Z.000 2.206 my
3. Vos -2.200 2.0082 mV
4. +ls 2.509 4,000 mA
5. -Is 9.589 4.829 mA
5. Ibh+ ( 2.0 108.06 neA
7. b~ { @.22 182,060 nA
3. ib+ ( @.09 100.02 nA
3. Ib- { @.98 182.92  nA
13, los @.280 12.20@8 nd
1. Ios ( 7.89¢ 12.282 nA
12, Avao 38.99 { 132.628 )dB
13. -V £ -15.2690 -13.568 U

4. -Uo { 2.2800 .42 v

15. CMRR 2@.00 ( 119.2¢ dB
6. CHMRER 8¢.0@ { 119.22 dE
7. Isc -220.00 - 2.688 mA



18

L Lo b e e i
— Ul =t LN B~ v tn o)
M- D - e m
Sepysafyssi s RRapiNd o BRI o B <A RS S S BN oW S BT I s £ P 75 B
Cd & v = D0~ 0 D o o &) e
Dl a B A @ gr |
o Cd 04— — —-—

i
I
!
|
{
{
I
t
!
f
—_— - 1 ——
1. | S R NN & N X T N (5 | [N | TR W O S NV O T
w2 W = <t [t ERen] [ I SN Ao RS 2] moE
S~ WO~ M= WO e 0 =k Do 1) 0] 00 04 LD W o e
(SRR g~ < R v lRs o BNV RNy SRS W o BN SV I 5 BN T N oV I i IS - " (AR N SRS BN S NS A B AN T 0 B CO R AU A & @ om
Cd = 3 O 0y — =k 00 D (00 =t - 0 UT | ISR S I Bk B o B o W e B 3 N A o B B 3
[o s IR ¥ % I o A B o A e @ m | i O3 (g D I~ e ) 8 ©3 M
O 0d 0 - - - ! N O T e e -
{
i
o e ey e v e ne e e et o e o o i (- [P e
(SN T Loobe b b Li t Li, Li.
=5 — ™~ & m N0 o=t U} W el
Ml st — == 3 MM~ (@i~ — 1R ~m b= oo 4 Q2
CELT T - QD S A P ) e O e [ R N s | QY ol -
P e e e e e e e e e e s —_— ] s e e e «  a
POOCY e e D00 O W W) ot - M) L) - Bl o BN e A | - 10
[sa B N e I WS E A o Il G @ m | =M
st B N A S - - “ -
i
K [ W WA KW VR NV i Pl . U
3 o<t 1) N om I e RN o I
W 03 MO0 M O < 0O D Y OO ) e I 1R | o=k & OF =N
QD> = = MW QWM W W o3 “ £ o e a8 i3 e~
O e 00 s @AW 0t — D [ SV I SN S a3 | oy 0
0~ Q0 M~ o4 rd N o— m o ! =
e g od o ! 1 -
|
1
e e e o e e e e o o o e o e e ] mm e mm e w mm m e mn  mo e e e e e
(R L [ L t
DN Ul = 3 — O Py m
4 e~ 0 W N - 3 WD gm { ~— 01N fme e
St D =t WYY R D 0 D 6 e [eo BN RS s PRR 5] —
A e s s w2 w s a m e ww e e 1 A s .
eIt M (D0 < — -0 fo— o — I
COUY S0 M~ 0t & mm ot i oy m
odord g -1 i -
]
t
e o s s e e e e e e e e e e m | e = e — -
1 |9 W
0~ 0w [ N = m b o— w3
Mol —  — M~ mMmEe M m f W omw 03
b B ak B o B u s B i o B 02 IR R WA S s BN AS T CO NS B et i~ “ o - W o~ =
QSR D) E -~ QR Mt <t — Poe— ) d
! RS N ] ] 1_1 - & l [ any)
e — t —
i
t
§
I
i
!
Lo S et T umne SN e R s TR e A et BN s B A e S e | Lant IR uane S nane ] * Lot TR e T s N s N 5 T s TR 2t BN i TS s SR vt B mos S Sl 3 ~1om
2 AL L L AL g L [ R S i R o G MR N B I B w2
£ E EE LD CECCDTDDTTE i - B FXME "3 O o o o G e o s - B 5 S
Bt Led L d e L beed e e Lt hed eed Lt bed ek bed Tttt nd ed bt el e e e fed LD G e Lld Lt
!
e I i e e I T [ i T ——
L T . 1 e x e e s PR
OIS - S I S s R uc v s B VU I cNNE ol o B 0 T R K5 B i I “ LR G NS0 B S € N S A [l

4

<k



Results file

RDZ36_LMI 11 _FINAL_EMS
PALL RUSSELL

OQperator
Part number LM
Lot number RO23

faor
(J/IR @1AUGY7Y

Order number
Vendor
CONTROL 1 5 RAD 2-11
FINAL EMS
LMITTIN KM-PL-IG6-2026 155 2 ROOM 7/ V1.@ JKJ/IR @1AUGS?

1. Vos -2.009 2.8 my
2. Vos -2.002 ... 2,000 my
3. Yos -2.000 ... 2.098 my
4. +1s 2.500 ... 4.008 A
5. -Is 2.500 ... 4.000 mA
G. ib+ £ .00 106.00 nf
7. Ib- { .09 100.06 nA
2. Ib+ { 2.2 192.02 nA
9. ih- { .22 ... 132.88° pA
18. Ios { 0.028 ... 12.008 nA
11, Iss { 2.000 ... 192.882 nd
12. Avo 95.09 eeo 4 158,00 dE
13. -Vo { ~-15.880 )... -13.5060 VU
4. -io ( 2.20% ... @.400 U

15. CMRR 80.00 baea 112.88 dB
16. CMRR 2@.00 ee. o 112.08 dB
17. isc ~202.20 . 2.00 mA

M em n e n it e e ke e e e i A S ap At e e e e e it ok e A o ey o o e e e o e e T o S oy o S S S Tt . om e Tt o e e ot o e b e mm en o A o
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SZ-TESTSYSTEME Statistics @3 Yers., 2.15 for UTE3 )
ROZIB_LMITT _INIT_EMS_@_I66 / U1.2 IR @7RUGY7 ROCM TEMP
Results file : RDZ236_IMITT_INIT_EMS_B_IGGH from: 13.09.97 / {4:44:54
Operator 1 PAUL RUSSELL
Fart number LM
Lot number : RD236
Order number
Vander
CONTROL 1 5 RAD 2-11

INITIAL EMS 8 166G
LMIT1H SCCS123/882 155U 3D ROOM / Yi.2 IR @7AUGS7 ROGOMTEMP

5

Tast steps

1. I ~ Quiput Leakags -10.2 e 19.
2. 1 - Input Leakaqge -20.0 SN 20.0 nA
3. Ios? -1@.ee@ ... 10.228 nA
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ST-TESTSYSTEME &Statistics @3 Vers. 2.15 for UTS3 .
RO236_LM1 Y1 _INIT_EMS_@_ERA / Ui.2 IR @7AUGS7 ROOM TEMP
Results file t ROZ3E_LMITY _INIT_EMS_@_ERA from: 17.89.97 / 12:58:56
Qperator : PAUL RUSSELL
Fart number LM
Lot number : RDZ3E
Order number
Yendaor
CONTROL 21 5 RAD B82-11

INITIAL EMS & ERA
LMIT1H SCCS1@3/882 ISSUE 30 RCOOM / V1.2 IR @7AUGI7 ROOMTEMP

1., I - Qutput Leakage -1@.@ 12.0 A
2. 1 - Input Leakage -20.8@ 8.0 nA
3. Ios2 -19.0002 18.200 nA
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SZ-TESTSYSTEME Statistics @3 Vers., Z.15  for
ROZZBE_AMITT_EMS_@_1@_KRAD AL 2 IR @7/UG

RDZ36E_LMITT_EMS 8 1@ _KRAD fro
PAUL RUSSELL

Results file
Oparator

m: 18.89.97 / 12:48:48

Part number LMi

Lot numbsar ROZ36

Order number

Vendor

EMS 8 12 KRAD

Test steps
1. I ~ Qutput Leakage -12.8 19.0 nf
2. 1 -~ Input Leakage -20.9 2e.0 nd
3. Ios? -19.202 1@2.288 nA
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Results file
Operator
Part number
tot number
Order number
Yander

3 Vers., 2.19 for

Lo

2 U
{_EME_@_20_KRAD / U1.2 IR @7AUGS

PAUL RUSSELL
LMIT1
RD236

27/

I - Dutput Leakags -16.9

1.
2. I - Input Leakaqe ~-2@.

/ 10:53:1%
1.9 nA
20.8 nA
12.2828 nA
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1
57-TEST3YSTEME Statistics @3 VYers. 2.15 for UTS3 | :
ROZ3E _LMIT1_EMS 8 _39_KRAD JU1.2 IR B7AUGY7 ROOM TEMP
Results file : RD23I6_ILMITY_EMS_8_30 _KRAD from: 18.89.97 / 11:38:43
Operator : PAUL RUSSELL
Fart number HEWERE
Lot number 3 RD236
Crdar number
Yendor

EMs 8 36 KRAD

1. I - QOutpul Leakage -18.9 . 1@.9 nf
2. I - Input Leakaqs -28.0 . 20.90 nA
3. Ilos? -10.009 10.800 nA



j£a]

Ln

i)

o

D
", ﬂ.«h

i

[na&
(nA
[nA

’.‘l

o

2.

t
1

- B.004

i
t

?.004

%
t

L2024

@

1
1

?.004

H
i

2.604

1

[&]

[nA
{nA
InA

e

. L

S S

]
]

2.1

@.0e2 |

1
t

8.004

1
i

@.083

As}



SZ-TESTSYSTEME Gtatistics @3 Vers., 2.1 for UTS3 .
RDZ3E_IMIVI_EMS_@ 50 _KRAD /01,2 IR 87AUGS7 ROOM TEMP
Results file 1 RDO236_LMI11_EMS_B_58_KRAD from: 18.93.87 / 11:42:206
Operator : PAUL RUSSELL
Part number LM
Lot number : RDZ36
Order number
Vandor
EMS @ 5@ KRAD
Teat steps
1. 1 - Qutput Leakage -190.0@ v 10.0 nf
I - Input Leakage ~-20.0 i 20.0 nA

3. Ios? -1g.000 ... 19.292 nh

21
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23 /

IR P7AUGS7 ROOM TEMP

S7-TESTSYSTEME
RDZ3E_IMITT_EMS_
Resu file

Part number
Lot number
Jrder numbar
Vendor

FAUL RUSSELL
LMt
RDZ36

EMS @ 75 KRAD

Statistics @3 Yers, 2.19 for UT33Z
B8_75_KRAD fuLL2
ROZ36_LMIT1_FEMS_R 75 _KRAD from:

t., 1 - Qutput Leakage -19.9
2, I - Input Leakage ~20.2
3. Ios? -19.209

19.0 nA
. 20.0 nA
10.888 nA
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SI-TESTSYSTEME Statistics @3 Vers. 2.15 for UTSE .
RDZ36 IMI1Y_EMS _@_100_KRAD /Ut 2 IR @7AUGS7 ROOM TEMP
Results file : RDZZE_LMI11_EMS_@_120_KRAD from: 18.09.97 / {3:25:04
Operator : PAUL RUSSELL
Part rumber LMY
Lot number : RDZ236
Order numbsar
Vendor
EMS @ 108 KRAD

t. I - Qutput Leakage -12.8 e i9.a nh
2. I = Input Leakags ~20.9 . 290.0 nA
3. Ios2 -12.806@¢ ... 12.800 nA
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SZ-TESTSYSTEME Statistics @3 Yers, 2.15 for UTS3 -

RDO2Z6_LMI 11 _POST_ANNEAL _EMS /A UTL2 IR 87AUGY7 ROOM TEMP

Results file i ROZ236_LMIT1_POST_ANNEAL _EMS from: 139.99.87 /7 13:15:13
Operatar ¢ PAUL RUSSELL

Fart number LM

Lot number : RDZ38

Order number

Vendor

CONTRGL @1 3 RAD @2-11
PFCST ANNEAL EMS
LMI11H SCC3103/002 ISSUE 3D ROOM /7 U1.2Z IR @7AUGYY ROCMTEMP

1. I - Qutput Lesakage -19.9 - 1.8
2. I - Input Leakage -20.8 e e 20.9 ney
3. Tos? 18.0 f
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S57-TESTSYS TE Statistiocs 03 Yars. 2.1%  for UT53
RDZ36_LMIY FIN%L _EMS / V1.2 IR @7AUGSY ROOM TEMD
Results fils : RDZ3B_LMITT_FINAL_EMS fram: 2.10.97 7/ 10:55:57
Gperator : PAUL RUSSELL
Part number DoLMI
Lot number  RDESH
Qrder number
Vendor
CONTROL 1 5 RAD Z-11

FINAL EM5
LMtYiH SCC31@3/002 ISSUE 3D ROOM /7 V1.2 IR 97AUGI7 ROOMTEMP

1. I - Qutput Leakange -19.2 12.9 nA
2. I - Input Leakage ~20.2 20.¢ nA
3. las2 -10.2020 12.29% néA
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.G.G. COMPONENT TECHNOLOGY LTD.

REPORT NO. RD 234

PART TYPE LM /)

OPTION

ELECTRICAL MEASUREMENTS w.rt_XHM-PL-T6-¢-- 6026

INITIAL EMS

SHEET /

Parameter 14 te Vo(sts)
Serial No’s Q" D (ins @2
R (385 |I36-R 4976
R 2 138v {250 149476
R3 lwoo |[32-4 |4 976
Ry 38 s |IAT2 |ly 974
RS 135-5 |127-8& |4 4978
R.& i39-0 |131-2 |14476
2 137-8 |]|3lo |lg 474
R [37-2 1135 0 |14 976
g 1366 l,c-2. |I4-9776
R 1O /368 1i38-2 |14 474
A1l 137-0 | 1292 {1976
Limit
" Nee =215y Nees £ 15T Nee=xisv
Condition VoD = ~Smv [vop = simy WH':P&
AN 2 1oo AV = foomy] ZV ‘;1):;; =2wma
Measured by /% Date 13 / c’/ 17
Test Equipment used:- EQUIPMENT ‘ CT NUMBER
THurebY Pr3zo PSaL cT296
2X FARNELL ¢T-32-2 PSw e T 210, Ty O
m/mac‘y 225 CMKRENTSOU/(ZC"E c—r—o3(,r
Yo ko ¢awh DL(S40 oScitto scofE T w3
HP S0 FA PulLSE GERERATOR cT 308
KEITHLEY 2000 DHH

eT 338Y4%
QA/4002/1001 Issue 2 '



.G.G. COMPONENT TECHNOLOGY LTD.

REPORT NO.  RD234
PART TYPE LM OPTION ' ~ sHeer ! o |
ELECTRICAL MEASUREMENTS w.rt. XM-PL-166--002¢4 Table A

PosT ANNEAL EMS

Parameter \/o(srs)

Serial No’s gvz . |
Rl - 189
R (4189
R3 14 - 188
Ry 4 - 489
RS 4988
Ré 14139
7 14-989
RE - 198
R9 149488
R10 14988
Rl 4988

Limit

Condition

Measured by %

pate  4/9/37

Test Equipment used:-

QA/4/02/001 [ssue 2

EQUIPMENT CT NUMBER

THWRLBY  PL320 PRIA 7296
UEITHLEY? 225 CARLENT <00R(E CTO3H

THWLLBY 503 DMM Tz o9



.G.G. COMPONENT TECHNOLOGY LTD.

REPORT NO. RD23¢
LM OPTION ' ' SHEeT |  oF |

PART TYPE
XM-PL-14 - 0026 Table A

ELECTRICAL MEASUREMENTS w.r.t.

POST AGING Ea LS
Parameter Er ¢t Vo (578) l
Serial No'’s (n5) (r5) (V) .
R 137 130 | 1499
R |13 "3 i-A93
R3 147 \25 | i+ 992
Rk RIS 1220 | 14-99%
RS 140 13 14993
R iH6 i27 | 14993
£7 s 125 i -3
es I 125 | 14993
R4 | 145 7 iy .493
RO A |2 1 494
Rl 47 119 14993
Henit L3000 | £ 30008 | 3 1V
Condition gcﬁ f;;w\\/v' Vi,f_ oo gt.::;’sg\/v
A 2 100V LAV 2 100wV | Torg = “2mA

Measured by /}5/4%4}('/{/( Date 7/“’3/37

Test Equipment used:- EQUIPMENT CT NUMBER
THURLBY (503 DMM cT209
KETHLEY 225 <vRAENT SowR(E CT O3
Z X DECADE RERISTAAKE B2x ¢Tow, ¢cTot!
THnRLBY PLBZD PSU crede
Thui gy PLBZO VN CTZE87
¢cT208

QA/02/001 Issue 2 e GOBLA  PALSE GENELATOR
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‘ e RIR 7754 | |IRRADIATION TEST PLAN NO. Issue No. 2
"IL‘@G XMM CM-PLIGG Date: November 1996
-PL-IGG-0026 Page: 1
RD236 | 6 ]
%
Component No. Component Designation: Il;radiation Spec No. "N/A
LM111 (Screening Samples) Integrated Circuit Voltage
8 | Comparator, Type LM111 4 | lss. Rev. 5
Specification Acceptance Electrical Meas. Project/Programme
Evaluation -
Detail ESA/SCC 9103/002 Iss. 3D | Element In-situ  ___
Diffusion - Remote _X XMM
& | Lot X
7
9
Manufacturer: NSC Test Facility: ERA Originator: IGGCT
Address: Arlington Address: Leatherhead Name: S. Thacker
TX, USA Surrey
ENGLAND
10 11 12
Radiation Source: Sample Size: 10 Exposure: Annealing Test: Radiation Level:
Single - TOkRAD(Si), 50kRAD(Si)
COBALT 60 Control Devices: 1 Multiple X YES _X_ NO _ | 20kRAD(Si), 75kRAD(Si)
30kRAD(Si), 100kRAD(SI)
13 14 15 16 17
Single Exposure: Muitiple Exposure:
Dose [kRAD(Si)]
Dose Rate [RAD(Si)/s] Irradiation Steps 1 2 3 4 5 6
Exposure Time
Dose [kRAD(Si)] 10 10 10 20 25 25
Maximum Dose Rate 10 10 10 10 10 10
[RAD(Si}/s]
Not Applicable 18 | Mini 19
Minimum Exposure 1000 | 1000 | 1000 | 2000 | 2500 2500
’ Time[s]

Bias Conditions:
Test Circuits:

Shielding:

The Electrical Bias circuit is given in Figure 1 herein.

Bias Requirements: During and after Exposure (for remote electrical measurements): YES

Shielding is required to minimize dose enhancement effects caused by low energy, scattered
radiation. The test specimens shall be enclosed in a Pb/Al container of Pb 1.5mm minimum,
surrounding an inner shield of Al 0.7 to 1.0mm.

Irradiation Test Sequence

QA/4/02/011 Issue 1

Test Description Requirements
Step
1 Irradiation Test Samples Quantity 11 devices shall be selected from the lot delivered to IGG.
2 Serialisation Serialisation - (if the devices are not serialised). Test units shall be
serialised 1 to 10 and the control unit shall be 11.
3 Initial Electrical Measurements Per Table A herein - (Read and Record) - on all 11 parts at IGG.
(at IGG) (See Remarks 1 and 2).
4 Initial Electrical Measurements Per Table A herein - (Read and Record) - on all 11 parts at ERA.
(at ERA) {See Remarks 1 and 2).
ST —
T et s




' == IRRADIATION TEST PLAN NO. Issue No. 2
"“@6' XMM Date: November 1996
XM-PL-1GG-0026 Page: 2/6
\4] 2

Irradiation Test Sequence {Cont.) 29

Test Step Description Requirements

5 Set-up Test Verify Bias Circuit and Voltages {In-situ) for 10 test units.

{See Remark 3). :

6 {rradiation Exposure Verify radiation dose rate and position in the chamber to achieve
required dose. Verify and witness duration of exposure to achieve
required dose. (See Remark 4). '

7 Intermediate Electrical Bias to be maintained until test is performed. Test per Table A

Measurement (at ERA) herein - (Read and Record) - on all 11 parts. Test to be performed
immediately upon removal from chamber (less than 10 mins
interval). Upon completion of test 10 test units shall be replaced in
bias circuit and returned to chamber. Maximum interval between
two consecutive exposures to be 30 mins. (See Remark 2).

8 Repeat Set-up/Exposure/Test Repeat Steps 5, 6, 7 for a total of 6 cycles as per muitiple exposure

to sequence up to a Final Total in Box No. 19. (See Remark 5).

22 Dose of 100kRAD(SI)

23 Annealing Bias shall be maintained during Annealing for 10 test units.
Annealing shall be at room temperature for 24 hours.

(See Remark 3).

24 Post Annealing Electrical Per Table A herein - {(Read and Record) - on all 11 parts at IGG.

Measurements (at IGG) {See Remark 2).

25 Accelerated Aging under Bias Bias shall be maintained during Aging for 10 test units. Aging shall
beatT,, = +100£5°C for 168 hours. {See Remark 3).

26 Final Electrical Measurements Per Table A herein - (Read and Record) - on all 11 parts at IGG

(at IGG) (See Remark 2).

27 Total Dose Irradiation Test ESA/SCC No. 22900.

Report

Remarks 22

1. The initial electrical measurements performed at IGG (Test Step 3) shall be performed within 24 hours of the
initial electrical measurements at ERA (Test Step 4).

2. All electrical testing shall be performed on the same set of equipment in order to achieve correlation of
results both at IGG and ERA.

3. The control unit shall not be biased during testing.

4, The dose rates and exposure times given above, may be adjusted during irradiation testing to achieve
convenient test points but shall not exceed the limits specified in Box No. 19. The dose rates and exposure
times used during the testing shall be recorded for each test step.

5. The set up/exposure/test sequence shall be stopped for any device that exhibits repeated functlonal failure.

QA/4/02/011 Issue 1
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IRRADIATION TEST PLAN NO.
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Issue No. 2
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TABLE A - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE - Top=_+25 +£5°C

BEFORE, AT INTERMEDIATE POINTS AND ON COMPLETION OF IRRADIATION

No. | Characteristics Symbol

MIL-STD-883
Test Method

Test
Fig.

Meas’ed
Value

Test Limits

Conditions

Min. Max.

Unit

1 VIO1

2 / Vio2

Input Offset
Voltage

4001

4(a)

E,

Q
o
]
H
-—
[$]]
<

- | 2

EES
oy
go
0

<<

58
H
N
o
<
N

pos ]
@
o1
OO
o

<<
5 8
oy 0
H
[¢]]
<
N

Py
@

mvVv

4 ho

e

5 ho2

Input Offset
Current

6 hos

4001

4(b)

nA

7 lig1

-

v
Input Bias

Current
8 lis2

4001

4(c)

+15V - 100

nA

Vv
3 | Collector OIsTBI

Output Voltage (2
{Strobed)

4001

4(d)

Vee = 215V 14 | -

QA/4/02/011 Issue 1
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IRRADIATION TEST PLAN NO.

1

Issue No. 2
Date:
Page: 4/6

November 1996

TABLE A - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE - Toon= +25 +5°C

BEFORE, AT INTERMEDIATE POINTS AND ON COMPLETION OF IRRADIATION

No. Characteristics Symbol | MIL-STD-883 | Test | Meas’ed Test Limits Unit
Test Method | Fig. Value Conditions R
Min. | Max.
10 | Output Leakage lo 4001 4(e) Io Vee = =18V - 10 nA
Current Vour = 32V
’L_ Vip = 5mV
R, = 5KQ
11 | Input Leakage I - 4(f) E,, Vee = £18V - 20 nA
Current Vour = 32V
T Vs = 17V
Vinz = =12V
12 | Positive Supply // lect 3005 4(g) +lee Vee = =15V 0.5 4 mA
Current '
13 | Negative Supply lecz 3005 4(q) lee Vee = £15V -4 -0.5 mA
Current Ve
14 | Short Circuit los 3011 4(h) Eis Ve = £15V 0 200 mA
Output Current Vour = 5V
/ Vi = 125mV
Vine = 0
Duration: 10ms
15 Vou Eis +Vee = 4.5V - 0.4 .
Vee = 0 5
e Vi = 0.506V
- Vi = 0.5V
IN2 .
Saturation 3007 Ai) lour = 8mMA v
Voltage
16 Voo Vee = 215V - 1.5
Vi = -14V
Vi = -14.005V
lour = BOMA
17 Eis Vee = 215V
Vin = -3CV
Differential mode R, = 1KQ V/m
voltage gain Ao 4004 4(j) 80 - \"
(Collector output) Eis Vee = £15V
o Ve = 10V
R, = 1KQ
18 Eig Ve = £15V
Vi = -10V
Differential mode R, = 600Q v/m
voltage gain Avp ']_ 4004 4(k) 10 . Vv
{Emitter output) Ei Vee = £18V
: Vi = 10V
R, = 600Q

QA/4/02/011 Issue 1
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1
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Date:
Page: 5/6

November 1996

TABLE A - ELECTRICAL MEASUREMENTS AT ROOM TEMPEj‘_ATURE ~Temp=_+25 +5°C _

BEFORE, AT INTERMEDIATE POINTS AND ON COMPLETION OF IRRADIATION

1.

All test figures and measured values per Table 2 of ESA/SCC 9103/002 shall apply.

No. Characteristics Symbol | MIL-STD-883 | Test | Meas‘ed Test Limits Unit
Test Method | Fig. Value Conditions .
Min. | Max.
Ezo +VCC = 29-5V ‘
/ “Vee = -0.5V
Vi = -14.5V
19 | Commonmode |\ ypp 4003 4() n 8o | - | a8
Rejection Ratio E +V.. = 2V
21 - cc
-Vee = -28V
VlN = 13V
20 | Response time t, - 4(m - Vee = £16V - 300 ns
(low to high) 2 ) Vo = -5mV
{Collector output) ) AV, = 100mV
21 | Response time t - 4{m - Vee = 215V - 300 ns
{high to low) 2 ) Voo = 5mV
{Coliector output) : AV, = 100mV
NOTES:-

QA/4/02/011 Issue 1
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FIGURE 1 - ELECTRICAL CIRCUIT FOR IRRADIATION TESTING

10KQ % watt
1MQ % watt
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QA/4/02/011 Issue 1




