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TOTAL DGSE RADIATION ilssue:1  Rev.:
RO TEST REPORT Date: ‘1’%10’99
No. RO-TLG-RR-0007 ge:
SCC Component No Component Designation: Irradiation Spec. No.:
N.A. OP27A SCC22900 Iss.4
- Gen. $pec.: MIL-PRF-38535 Evaluation: - Project/Programme:
Det. Spec.: MIL-M-38510/135 Acceptance Diffusion: - RO
Amend.: N.A. Acceptance Lot X
Family/Group: Techology: Functional Assignment: Package:
(8109 BIPOLAR LOW NOISE PRECISION OP. AMP. TO-99
Manui.Name: ANALOG DEVICES Test House: TECNOLOGICA Orig.house: TECNOLOGICA
Addrisss: USA Address: MADRID (SPAIN) Address: SEVILLA (SPAIN)
Radiaion Test Plan No.: Sample Size: 6 Date Code: 9826A
RO-TLG-RP-0007 frradiation Devices: 5 Diffusion LOT: --
Control Devices: 1 Wafer No.: —

Radiation Source: Cobalt-60 Energy: 1.33/1.17 MeV Date of Test:
Facilizy Name: CIEMAT Dose Rate: 10,64 K rad(Si)fh 01/10/99
Address: MADRID (SPAIN) ‘
Irradiation Conditions: Irradiation Measurements Intervai: Annealing Tests: 24h/25°C
Biased: X Remote test: - 163h/100°C
Unbiased: - insituTest: X Biased: X
Test ¢ ircuit: Figure 1 Unbiased: -

Test Circuit: Figure 1

Electrical Measurements. Parameters Tested:

leer Vior hov hos+ Avss+ CMRR, PSRR= ,PSRR, SR+, Vop.., loss

Prepired by.: EUGENIO MUNOZ PLAZA
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Signature: / 5
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SUVMIMARY

Total dose steady-state irradiation test has been carried out on a LOW NOISE PRECISION OPERATIONAL
AMPLIFIER from ANALOG DEVICES with date code 9828A. The irradiated parts were labelled as follows: R1,S/N 672 as
vontrol device, R2 s/n 874, R3 s/ 375, R4 s/n 376 , RS s/n 377 and R6 s/n 379.

RESULTS

The next table shows a resuits resume of the irradiation test:
0 5 1 20 30 ANN | ANN
KRAD | KRAD | KRAD | KRAD | KRAD | 24 168

icc PASS | PASS | PASS | PASS | PASS | PASS | PASS
vio PASS | PASS | PASS | FAIL1 | FAIL1 | FAIL1 | PASS
o PASS | PASS | PASS | PASS | PASS | PASS | PASS
B+ PASS | PASS | PASS | FAIL3 | FAIL5 | FAIL4 | PASS
ns- PASS | PASS | PASS | FAIL3 | FAILS | FAIL4 | PASS
AVS+ PASS | PASS | PASS | PASS | PASS | PASS | PASS
AVS- PASS | PASS | PASS | PASS | PASS | PASS | PASS
CMRR PASS | PASS | PASS | PASS | PASS | PASS | PASS
PSRR PASS | PASS | PASS | PASS | PASS | PASS | PASS
PSRR+ PASS | PASS | PASS | PASS | PASS | PASS | PASS
PSRR- PASS | PASS | PASS | PASS | PASS | PASS | PASS
SR+ PASS | PASS | PASS | PASS | PASS | PASS | PASS
SR- PASS | PASS | PASS | PASS | PASS | PASS | PASS
VOP+ PASS | PASS | PASS | PASS | PASS | PASS | PASS -
VOP- PASS | PASS | PASS | PASS | PASS | PASS | PASS
108+ PASS | PASS | PASS | PASS | PASS | PASS | PASS
10S- PASS | PASS | PASS | PASS | PASS | PASS | PASS
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“ SONCLUSION

‘The results indicate that:

The VIO parameter fail at 20 and 30 Krad in one device. The liB+ and 1IB- fail at 20 Krad in three device, and
at 30Krad in four device, but trend to recover during the annealing steps

The rest of parameters pass according to radiation plan during the ifradiation test.

In the PSRR+,PSRR- PSRR and CMRR parameters some measures are 140 dB due to the equipment
maximum limit for this parameters (140 dB). ’
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SCHEDULE
Test Description Resuit or Actual Test Condition Time | Time | Exposure
Step in Out
1 Samples serialization CONTROL R1
IRR. DEVICES R2,.., R6.
2 fnitial Electrical See 0 krad(Si) values in respective | 10:18 | 10:45 30 min.
Measurements Parameter Data Tables 23/00 | 23/00
3 Set-up of Test Bias circuit verified according to
Fig. 1
4 irradiation Exposure Total Dose: 4.96 Krad(Si) 11:06 | 11:34 28 min
Cumulative Dose: 4.96 Krad(Si) 23109 | 23/09
Dose Rate: 10.64 KRad(Si)/h
Temperature: 23.6 °C (average)
5 Intermediate Electrical See 5 Krad(Si) values in respective | 11:40 | 12:00 20 min.
NMeasurements Parameter Data Tables 23109 23109
6 Set-up of Test Bias circuit verified according to
Fig. 1
7 jrradiation Exposure Total Dose: 4.61 Krad(Si) 12:06 | 12:32 26 min
Cumulative Dose: 9.57 Krad(Si) 23/09 | 23/09
Dose Rate: 10.84Krad(Si}/h
Temperature: 24.6°C (average)
¢ . lectri See 10 krad(Si) values in . 4o . .
8 'M easuer:::;; ical respective Parameter Data Tables 12.3.133 = ;i,g’: A5 min.
9 Set-up of Test Bias circuit verified according to
Fig. 1
10 irradiation Exposure Total Dose: 9.93 krad(Si) 13:02 | 13:59 56 min.
Cumutative Dose: 19.5 Krad(Si) 23/09 | 23/06
Dose Rate: 10.64 Krad(Si)/h
Temperature: 25.7°C (average)
11 intermediate Electrical See 20 krad(Si) values in 14:05 | 14:20 20 min
Measurements respective Parameter Data Tables 23109 | 23/09
12 Set-up of Test Bias circuit verified according to

Fig. 1

TLF-1418




TOTAL DOSE RADIATION
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Test Description Resuit or Actual Test Condition Time | Time | Exposure
Step In Out
13 Irradiation Exposure Total Dose: 9.93 Krad(Si) 14:26 | 15:22 56 min
Cumulative Dose: 29.4 Krad(Si) 23/09 | 23/09
Dose Rate: 10.64 Krad(Si)fh
Temperature: 26.7°C (average)
R . See 30 krad(Si} values in ap .
14 intermediate Electrical . 15:30 | 15:50 40 min.
Measu nts respective Parameter Data Tables 2309 | 23109
15 Annealing 24h Bias circuit verified according to 16:00 | 16:00 24 H
Fig. 1 23/109 | 2409
Temperature: 25 °C (average)
See ANN24h values in respective : .
16 Electrical Measurements - 46:10 | 16:30 20 min.
, parameter Data Tables 24109 24109
17 Annealing 168h Bias circuit verified according to 16:45 | 16:45 168 H
Fig. 1 24/09 | 01110
Temperature: 100°C
18 Final Electrical See ANN168h values in respective 16:50 17:20 -30 min.
Measurements parameter Data Tables o110 | 01110
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TABLE 1 - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE AT INTERMEDIATE POINTS AND

e e e e e e e e st et

ON COMPLETION OF IRRADIATION AT 25°C

LIMITS
No | CHARACTERISTICS SYMBOL | TEST CONDITION UNIT
MIN | MAX
1 | Supply Current e | Veo=15Y, Vec=-15V - | s mA
5 Voe=15Y, V=15V
Input Offset Voltage Vio Vem=0V 25 25 nY
Vcc=1 5v, -Vcc=‘1 SV
3 | Input Offset Current ho Vem=ov -35 35 nA
. V=15V, V=15V
4 | Input (Plus) Bias Current g V::=0V ce 40 | 40 nA
Input (Minus) Bias 1 VCCf1 5V, Vee=-15V 4
5 Current B V=0V 0 40 nA
Open Loop Voitage Gain V=18V, Vec=-16V
7 | (plus) Am | veriovR=2Kke | 1000 - | VMY
Open Loop Voitage Gain V=15V, V=18V
6 | (minus) A | y=10VR=2KQ 1000 | - | VimV
Common Mode V=15V, V=13V,
7 | Rejection Ratio CMRR | vg=11V 14 ¢ - dB
Power Supply Rejection
o | patio Y PSRR | tVec=t4sVTO%18V | 10 | 10 | wwwv
Power Supply Rejection +Ve=5V TO 18V i
8 | Ratio (plus) PSRR+ | .y "= 15v 10 | 10 | pwv
Power Supply Rejection ] Vo= 18V i
9 Ratio (minus) PSRR Nc=-5V to -18V 10 10 HVN
+VCC=15VI ’Voc=‘1 5V. -
10 | Slew Rate (pius) SR+ Open loop AV 1.7 Vius
H - +Vcc=15V, 'Vcc='1 5V. - _1 7
11 | Slew Rate (minus) SR Open loop AV . Vius
Output Voltage Swing +Vee= 15V, Vc=-15V .
12 (plus) Vop+ R=2kQ 115 \Y
Output Voitage Swing +Vee=156v, Ve=-15V _ .
13 (minus) Vop- R=2kQ 11.5 \'
Output Short-Circuit _ _
14| GCurrent (plus) lose | P18V, Vee=-15V | - 70 | mA
Output Short-Circuit _ _
5| Current (minus) los= | +Vec=15V, Vec=-18V | 70 - mA
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OP27SA.J ELECTRICAL MEASUREMENTS RESULTS RO-TLG-RP-0007

wio
0.04
e R
—F=—=R2
i R3
~34=R4
it RS
==-RE
-
e M
0,02
— A A A |
0,03 4 } s ] ;
Q [a] () <
s 2 g 8 g & ¢
4 ¥ ¥ ¥ ¥ 5 2
© 0 2 ] 8 < Z
Test Steps
Vi OHRAD SKRAD | 10KRAD | 20KRAD | 30KRAD ANNZS ANNIGE |
R1 -0,002 0,008] 0,004 0,004 0,600 0,001 0,009]
R2 0,003} " 0,015} 0,012 0,024 0,024 0,020| 0,021
RS 0,002 0,008 0,003 0,010 0,008 0,009] 0,013
R4 0,00 0011} 0,010} 0,020 0,022} 0,015 0,017
RS 0,014 0,023 0,023] 0,028 0,026] 0,027 0,024
RE 0,010 0,018] 0,019 0,022 0,024 0,021 0,019}
tiin 0,025 0,025] 0,025 0,025 0,025 0,025 0,025
B 0,025, 0,025 0025 0,025 0,025 0,025 0,025
Unit mv |mv |mv fmv imv | fmy
JiT: 2
200
180 ' .
- .\ o
a0 / i\ —g-R2
/AN R
120 : ~=t==R4
< 100 ' iR
80 oreiPm RE
€0 -»-ﬁw-::;in
cmefimen RN
40 ......
20 e LA H =
O & & @ &
[a) [ Q [m] b4 [-e}
s § § § § £ &
S 5 3 3 5 2
) ) 8 2
Taost Steps
fige OKRAD SKRAD 10KRAD | Z0KRAD | 30KRAD ANNZ4 ANN168
Re 1,31 1,31 1,12 1,22 1,01 1,20 1,30
]2 9,70 16,17 15,28 26,44 103,85 44,85 6,12
R3 7,381 13,30 5,31 59,37 157,01 73,93 2,32
R4 7,33} 253| 8,77 61,08 132,67 73,52 16,52
RS 208 822 7,51 18,75} 7357 33,80, 0,58
RG 1,92 255 4,90 75,94 172,64 86,51 9,65
Aiin 0 0 0 0 0 0 0
Insax 40 40 40 40 40 40 40
Tunie Ina ina Ina inA Ina Ina Tna
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OP273A4 ELECTRICAL MEASUREMENTS RESULTS RO-TLG-RP-0007

He-
180
160
140 / \ =R
20 /AN ~E—R2
V74 W\ RO
; i 3 =—=R4
=if==R5
P RE
)
e BllEDX
11B- GKRAD | GKRAD | 10KRAD | 20KRAD | 30KRAD ANNZS ANNIES
R1 2,95¢ - 3,05] 294 3,02 2,81 3,00 3,01
R2 8,32 9,02 7,54 3135 109,92 48,95] 394
RS 857 925 0,47 61,21 156,91 7244 341
R4 7.65 851 14,22 65,33 136,78 74,85) 16,11
RS 0,62 0,40 0,90 2555 £0,38] 38,86] 2,89
6 352 378 12,82 79,62 171,33] 8523 10,12
f%n 0 0 0 0 0 0 0
Max 40 40 40 40 40 40 40
Unit 1y inA n& nA jnA | L) inA
)
20
18
16 f=—=R1
14 —E—R2
i R3
~tt=—R4
—=i%=R5
s RE
cofpean iR
B
4o OKRAD SKRAD 1OKRAD | Z0KRAD | 3J0KRAD ANN24 ANNIGS |
Rt 1,64 1,77 1,834 1,85 1,85 1,80 1,68
R2Z 1,30 7,16 7,78l 8,13 6,60 4,30 219
RS 1,14 421 4,84 2,02 0,02 1,12 1,03
R4 0,33} 6,08 5,431 4,56 451 1,62 0.41
RS 1,491 8,63 852 524 7,20 5,29 243
RG 1,63 6,38 792 392 0,88 1,06 058
2in 0 0 0 0 Q 0 0
Biax 35 35 35 35 35 35 35
Unit ind {nA 1ol inA L% inf inA
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PSRR+
145 : ;
140 & & =& PR 1
435 ‘. —g--R2
% & . R3
130 £ e 45 —=R4
i | i , —i=R5
L e s ; nfpen RO
! ’ _ = BT
120 4 i ; .
fa} Q o o < @
g 2 8 8 8 g2 ¢
¥ ¥ ¥ 4 ¥ Z Z
o [ =] =1 g Z
Test Steps
PSRR+ OKRAD SKRAD 10KRAD | 20MRAD | 30KRAD ANN2S ANN16S
R1 133,2 133,0 132,92 1327 1332 137,7 1375
R2 130,1 1296 130,1 1299 1296 131,90 1317
®S 1245 124,61 1245 1249 1255 124,1 1240
R4 1297 130,2 1315 1335 1346 1364 1313
RS 140,0 1400 1400 1400 140,0 1400 1400
Re 1400 1400 140,0 1400 1400 139,2 1400
tin 100 100 100 100 100 100 100
Max - - - - - - -
Unit ¢B a8 dB 4B 4B 4B 4B
PSRR-
—g—R1
—-R2
—=$¢—~R4
N {  |=#—=R5
195 == RE
L]
120
e g2 3 2 3 § ¢
5 &5 S 5 § Z % =
- 1]
Test Steps
IpSRA- DKRAD SKRAD | 10KRAD | Z0KRAD | 3DKRAD ANNZ4 | ANNIGS
R1 140,0 140,04 140,0 140,0 1400 128,61 1298
R2 140,0 140,0 140,0 1400 1354 128,4 1316}
R3 1389 140,0 140,0 140,0 1366 1286 1328
R4 1287 132,3 1368 140,0 138,3] 134,2] 140,0
RS 140,0 140,0 140,0] 1350 1326 126,8} 1292
"6 140,0 1400 140,0 1379 1330 127.9] 1304
Foin 100 100 100 100 100 100 100
ftasx . - . = - - -
Fumit 4B ¢8 B a8 ¢B a8 d8
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PSRR
e R
e R2
- R3
2 ~%¢=R4
<35~ R5
—©—~R6
12 g i
120 < o
(] Q ja)
S ] g ) g < Z
Test Stops
iPSRR OKRAD SKRAD | 10KRAD | Z20KRAD | 30KRAD ARNZ4 ANN16S
Rt 140,0 140,05 140,0 140,0 140,01 137.2 138,14
]2 133,8] 1357 1394 140,0 140,0 140,0 140,0
]S 132,1 1303 128,9 1284 1212 1254 127,1
R4 1295 133,0 138,2 1400 137,1 138,7 138,81
RS 140,0 140,0 1400 138,8] 134,8] 130,1 1332
16 140,0 140,0 138,8 137,4 1328 1302 1333
Jesiin 100 100 100 100 100 100) 100
Jeaax - - - - - -
fumit 48 4B dB 4B a8 4B dB
CMRR
—o—RA
~@=R2
% R3
wPlen R4
~3%=R5
~=R6E
]
0 Q o] A
2 § 2 § 3 § ¢
5 5 S S S z Z
= 13 & <
Test Steps
CHMRR OKRAD SKRAD | 10KRAD | 20KRAD | 30KRAD ANN24 ANN1ES
RY 1400 140,04 1400 1400 1400 1345 1352
RZ 140,0 140,0 1400 1400 140,0 1339] 1345
RS 1205 120,81 12091 121,1 1215 1235 1229]
8 1302 131,2 1316} 1323} 133,8] 1400 140,0
RS 1308 1315 1318} 132,08 1331 1400 1400
RS 1289 1295] 12961 1303} 131,1 1392 1365
Nin 114 114 114 114 114 114 114
Rax - P - - - —
Uit a8 d8 ¢8 48 98 I} dis
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icC

=@=oR1

i R2

-R3
——R4

=3=—R5

—Bece RG
= Max

OKRAD

SKRAD

10KRAD
% 20KRAD

30KRAD
ANNZ4

ANN{E8

RO-TLG-RP-0007

lice OKRAD | SKRAD 10KRAD | Z20KRAD | 3OKRAD | ANN24 | Anmies |
R1 358} 3,57, 3,59 358 3,60 3.50] 3,59]
R2 3,61 334 310 278 2,52 2,77 327
R3 3,55 324 2,97 263 2,39 2,65 348
R4 3,44 3,13] 2,87 2,53 2,30 2,56} 3,08}
RS 375 3,48] 326 292 268 2,92 3,42
RE 354 326 2,98 2,61 2,38 2,64 3,20
tin 0 0 of 0 0 Q 0
fiax 5 5 5 5 5 5 5
Unit HGLY A mA jmA Ly mA imA
AVS+
135
134
133 R
~=F=R2
132
2 -
131
it RE
130 G RE
~ , e i
129 ->§(
128 i
2 3 3
: 2 8 § 8§ £ °
5 & g g 8 < z
Tost Stops
AVS+ OKRAD | SKRAD 10KRAD | Z0KRAD | SOKRAD | ANN2A ANN16S
Ri 133,26 13281 13344 132,47 132,79 133,87 133,51
R2 133,73 133,14 132,59 131,52 130,51 131,03 132,55
R3 132,72 132,69 131,20 129,85 129,18} 130,79 131,54
R4 132,87 132,261 131,35 129,83 123,72 130,61 132,23
RS 132,47 131,950 131,90 129,82 129,25 129,95 131,22
R6 13345 132,23 131,47 130,40 129,48 129,94 131,38
BN 120 120 120 120 120 120 120
ithar - — ~ - —~ — -
fumit 48 dB ) dB I a8 4B
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OP275AJ ELECTRICAL MEASUREMENTS RESULTS RO-TL.G-RP-0007
AVS.
e R
B=—R2
e RB
——R4
woifRE
P RE
et i
125
o Q [a} Q x %
s 8 § § & 2 3
¥ 4 Z Z s
o o = b=} ] <
Tesgt Steps
AVS- OKRAD | SKRAD 10KRAD | 20KRAD | 3JOKRAD ANNZ2E | ANNiSS |
R 131,89 131,14 130,89 130,72 131,10 129,98} 130,25)
R2 135,82 134,51 133,46} 131,80 131,48} 131,26 134,11
R3S 132,05 130,07 129,94 128,69 128,20 128,21 130,03
R4 131,71 129,80 129,67 12858 127,89 127,57 128,88}
)6 130,69 129,19} 128,94 128,35 127 44 127,50 128,51
RS 131,51 130,07 130,24 129,14 128,11 129,10 12961
8in 120) 120 120 120 120 120 120
pfax - - - —~ - - —~
Unit 48 B dB B dB 48 4B
SR+
&
= %
TR LY S S e T = Min
1,50 ; ; i j =
o Q o o = 8
g g & & g & ¢
¥ X X X ¥ Z Z
e o e & 8 2
Test Staps
SR+ OKRAD SKRAD | 10KRAD | 20KRAD | 30KRAD ANNZS ANNTES
R1 2,41 2,39} 242 2,40 2,44 2,42 241
Rz 2,37 227 2,19 2,08} 1,97 2,08} 227
R3 2,35 2.7 2,15 2,02} 191 2,04 223
R4 222 2,09} 2,03 1,89 1,81 192 2,10!
RS 2,49 2,381 232 2,20 2,10, 2,22 2,39
RG 2,401 2,30 2,20 2,08 1,961 2,09 2,200
Bin 17 17 17 1,7 17 17 17
ja%ax - ~ - - —~ — -
|Unie Vius Vius Vius Vs Vius e Viue
8/9 ANNEX
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SR-
=G R1
ol R2
R3
—3—R4
i RS
=©=—R6
170 s U, e . ﬁT = Min
1,50 ,
X oD
e 2 9 2 9 § 8
& 3 g g g Z Z
s ® 2 g 88 < z
Test Stops
SR- SKRAD SKRAD 10KRAD | 20KRAD | SOKRAD ANN2G | ANNIGE |
R1 2,55 2,54 2,56 2,55 2,57 2,58] 255]
R2 2,51 2,42 2,37 2,27 2,19 2,28] 2,42
RS 251 241 2,34 225 2,16} 2,28| 2,41
R4 2,37 2,27 2,22 2,10 2,03 2,13] 227
RS 2,60 2,52 247 2,37 230 2,39 252
R6 255 247 2,40 228 2,20 2,30 245
fin 17 1.7 1.7 1,7 17 1,7 17
Mot - - — —~ — —~ —~
Uit Vius Vius Vius Wius Viug Wigs Vius
VO+
145 : ] ! : ;
14.oé e e sL
ey R
135 i R2
> 130 R3
=3R4
125 =i%=—RE
=@=RE
120 -
15
Q Q [0} o] Q g 8
s & £ & & £ ¢
X N X % 4 <
s v 2 g 8 2
Teost Steps
Vo OKRAD SKRAD | 10KRAD | Z0KRAD | SOKRAD | ANN24 | AMNIGE |
Ri 14,03 14,08 14,03] 14,03 14,03, 14,03] 14,03]
R2 14,08] 14,03} 14,02 14,02 14,01 14,01 14,02
R3 14,02 14,02 14,01 14,01 14,00 14,00 14,01
R4 14,02 14,02 14,02 14,01 14,00 14,00 14,01
RS 14,03] 14,03 14,03} 14,02 14,01 1401 14,02
) 14,03} 14,03} 14,03} 14,02 14,01 14,01 14,02
i 11.5) 11,5} 11,5¢ 115 115 11,51 11,5
|nMax — —~ ~ ~ — - ~
junit v v v v v v v
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RO-TLG-RP-0007

vo-
A5 @ fir St . Y
-120
= @e=R1
125 —~5—R2
R3
> -130 3 e=RE
ol RS
135 wmeRE
140 8 s eg] [~ Max
145 i
2 2 2 g2 3§ 8
& g & & =
e 7
<} i [} =) § £ %
Tost 8teps
VO- OKRAD SKRAD 10KRAD | Z20KRAD | 3OKRAD | AMN24 | AnNiGe
R -13,98) 1324 13,94/ 13,94 13854 13,951 1395
[ 13,92 13,94 -13.85] 13,95 1397 1398 1394
R3 -13,93] -13.94 1395 -13,97 -1388 -1397 4394
R4 1395 13,95 1397 1398 14,00 -13.98 -13,95]
RS -13,92 1393} 13,94 13,95 13,97 1388] . -1394
R6 1393 1394 4385 1397 13,98} 1397 1394
Min - — - - - - -
fhax 115 11,5 115 11,5 115 11,5 -115
Unit v v v v v v v
108+
=== R2
R3
—3¢=R4
1
==i®-=RE
800 e
65,0
-70,0
e 3 § g g 3§ ¢
5 % £ 2 ¥ = z
- & & <
Test Stops
liog+ BKRAD SKRAD 4O0KRAD | 20KRAD | 30KRAD ANK24 ANN16S
[ 4252 4247 4257 42,51 42,50 4251 4255
Rz 43,281 42,97 42,56 4233 41,97 4231 42,75
RS -40,15} -39.50 39,14 38,87 3851 -39,01 -39,83}
R4 4255/ 42,15} 41,87 41,57 -41,02 41,97 42,00
RS 4275 -42,19} 4174 4151 41,12 41,68 -42.76]
R 4285 42,42 41,85 41,45 41,10 41,81 4276
Wiin - - - - - -~ -
Biax -70) -70 70 -70 70 70 70|
Unit fmA JmA |mA imA {mA imA imA
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108-
700 & r 4r r r )
650
60,0 ——R1
550 R2
- R3
> 500 : ; — —¢—R4
45’0 L H ‘“‘{§Z""R5
o P RE
40, e MEX
350
30,0
Q [} Q [a) :{; 8
s £ 8 § 3 ¢ ¢
¥4 4 4 4 ¥ Z s
s ® g R B8 2
Test Steps
108 OKRAD SKRAD | 10KRAD | Z20KRAD | SOKRAD | ANN24 |  ANN1GS
R 50,27 49,65} 49,97 50,16 50,081 49561 50,01
R2 50,73 50,35 49,82 48,91 4766 4806/ 49,95
R3 46,73 46,42 4565 44,84 43,49 43,49 46,03
R4 50,45 49,97 4953 48,71 4757 47.99] 49,61
RS 50,68} 50,23 4977 4855 47,10 4753 50,34
1S 50,64 50,18 49,42 48,39 47,04 47,52 4994
iin - - - - - - - .
Bax 70 70/ 70 70 70 70} 70 )
Ui imA mA mA ima mA |ma ima

9/¢ ANNEX



RO

TOTAL DOSE RADIATION
TEST REPORT
No. RO-TLG-RR-0007

issue: 1

Rev.:

Date: 06/10/99

ANNEX

DOSIMETRY

TLF-1418




TOTAL DOSE RADIATION Issue: 1 Rev.:
RO TEST REPORT vt
No. RO-TLG-RR-0007
User:Tecnoldgica S.A.
Ref.: Tecnolégica 3.3.99
Date: 2:1/09/99
REQUIREMENTS
Krad(Si)/h Rad(Si)/min R/min
10.00 166.67 192.68
CORRECTIONS
Presiot (mm) 703
Tempeiature (°C) 25.1
Final Ejuip. reading (R/min) 173.20
FRICK!: DOSIMETRY
frradistion time (h) 1.25
Spectrometer temp.(°C) 24.7
Coeficiente de ex. molar 2181
Factor de conversion 27613.24
Dosimeter Fricke Rad (Fricke) Rad R/min Rad(Siy/ -~ Krad(Si)/h
Reading (Fricke)/min min
D-1 0.472 13033.45 173.78 17915 154.96 9.30
D-2 0.511 14110.37 188.14 193.96 167.78 10.07
D-3 0.544 15021.60 200.29 206.48 178.61 10.72
FROBE 200.53 173.46 10.41
D4 0.563 15546.25 207.28 213.69 184.84 11.09
D5 0.553 15270.12 203.60 209.90 181.56 10.89
D-6 0.524 14469.34 192.92 198.89 172.04 10.32

DOSE RATE (AVERAGE): D2-D5

Rad(S )/min 177.25
Krad($i)/h 10.64
Non Uniformity (%) 9.62

TWF-1418
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