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RO-TLG-RP-0008 Irradiation Devices: 5 Diffusion LOT: —
Control Davices: 1 Wafer No.: —
Radiation Source: Cobait-60 Energy: 1.33/1.17 NMeV Date of Test:
Facility Name: CIEMAT Dose Rate: 10,64 K rad(Si)/h 01/10/99
Address: MADRID (SPAIN)
Irradiation Conditions: Irvadiation Measurements Interval: Annealing Tests: 24h/25°C
Biased; X Remote test: - 168h/100°C
Unbiaged: - InsituTest: X Biased: X
Test Circuit: Figure 1 Unbiased: -

Test Circuit: Figure 1

Electrical Measurements. Parameters Tested:
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FIGURE 1.-TEST CIRCUIT

18K g
10V

GND

TLF-1418




TOTAL DOSE RADIATION lssue:1  Rev.:
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No. RO-TLG-RR-0006 Page: 3/5
SUMMARY

Total dose steady-state irradiation test has been carried out on a P-CHANNEL FET from INTERNATIONAL
FECTIFIER with date code 9728. The imadiated parts were labelled as follows: R1, S/N 408 as control device, R2
£/n 410, R3 s/n 413, R4 s/n 415, R5 s/n 417 and R6 s/n 418.

HESULTS
“"he next table shows a results resume of the irradiation test:
0 [ 10 20 30 ANN_ | ANN
KRAD | KRAD | KRAD | KRAD | KRAD 24 168
Vs PASS | PASS | PASS | PASS | PASS | PASS | PASS
Vasme PASS | PASS | FAIL5 | FAILS | FAIL5 | FAILS | FAILS
[T PASS | PASS | PASS | PASS | PASS | PASS | PASS
lass 71 PASS | PASS | PASS | PASS | PASS | PASS | PASS
Ipas PASS | PASS | PAss | PASS | PASS | PASS | PASS
Rosonn PASS | PASS | PASS | PASS | FAILS | FAILS | FAILS
Rosiome PASS | PASS | PASS | FAIL3 | FAILS | FAIL5 | FAILS
Veo PASS | PASS | PASS | PASS | PASS | PASS | PASS

>ONCLUSION

The gate to source voltage (theshold) fail at 10 krad. The RDS(on)1 fail at 30 Krad, and the RDS(on)2 fail in
three devices at 20 Krad and over all devices at 30 Krad.

The rest of parameters pass according to radiation plan during the irradiation test.
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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 initial Electrical See 0 krad(Si) values in respective | 10:15 | 10:45 30 min.
Measurements Parameter Data Tables 23/09 | 23109
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) 23/09 | 23/09
Dose Rate: 10.64 KRad(Si)/h
Temperature: 23.6 °C (average)
5 Intermediate Electrical See 5 Krad(Sl) values in respective | 11:40 | 12:00 20 min.
Measurements Parameter Data Tables 23/09 | 23109
6 Set-up of Test Bias circuit verified according to
Fig. 1
7 Irradiation Exposure Total Dose: 4.61 Krad(Si) 12:06 | 12:32 26 min
Cumulative Dose: 9.57 Krad(Si) 23109 | 23/09
Dose Rate: 10.64Krad(Si}h
Temperature: 24.6°C (average)
. . See 10 krad(Si) values in . . .
8 Inteml:edlate glecmul respective Parameter Data Tables ; g;:g glg;: 15 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.
Cumulative Dose: 19.5 Krad(Si) 23/09 | 23/08
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 23/09 | 23/09
12 Set-up of Test Bias circuit verified according to
Fig. 1
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RO TEST REPORT | pate: ooriome
No. RO-TL.G-RR-0006 age:
Test Descﬁpﬁon Result 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) 23109 | 23109
Dose Rate: 10.64 Krad(Si)h
Temperature: 26.7°C (average)
' . See 30 krad(Si) valuesin ,
14 intermediate Electrical 15:30 15:50 40 min.
M ¢ respective Parameter Data Tables 23109 | 23109
15 Annealing 24h Bias circuit verified according to 16:00 | 16:00 24H
Fig. 1 23/09 | 24/09
Temperature: 25 °C {(average)
- See ANN24h values in respective
16 Electrical Measurements 16:10 | 16:30 20 min.
parameter Data Tables 24109 | 24/00
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 01110 { 01110
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TABLE 1 - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE AT INTERMEDIATE POINTS AND
_—_m‘_—"——mwm—-__—_——_-“

ON COMPLETION OF IRRADIATION AT 25°C

LIMITS

No | CHARACTERISTICS SYMBOL |  TEST CONDITION UNIT
MIN | MAX
1| Breckdown Voltage Viempss | lo=-1mA - | 00 | v
2 3;‘;; Source Threshol Vosmy | Vos=Ves: lo=-0.25mA 4 | 2 v
3_| Gate Reverse Current loss__| Ves=220 v —_ | 100 | nA
4 | Drain Current loss | Voe= 80V 25| o0 | uA
5 | Static ON Resistance 1 Rosom | Vos=-10V, Ip =-11A - | 020 | omm
6 | Static ON Resistance 2 Rosome | Vos= 10V, Iy =18A - | 022 | omm
7| Forward Voitage (diode) Vo | l=-18A 42 | o0 v
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2N7236 ELECTRICAL MEASUREMENTS RESULTS RO-TLG-RR-0006

130
125 =R
- )
= 115 —¥#—R4
«3ft-R5
110 g ~B=R6
105 i iin

100 A A v e b Y W

fo) Q [a] <t

2 2 2 S 8

@ = by

i ¢ 0§ ¢ ¢ & 2

Test Steps

[ViBR)DSS  JOKRAD SKRAD T0KRAD FOKRAD BOKRAD [ANN24 __ JANN168
Ri 117,59 117,97 117,68 117,74 117, 117,71 ﬁﬁ_’g
R2 100,60 110,70| 111,16 112,42 113,43 113,56 113,72
R3 118,65 119,02 118,92 119,13 118,70 119,15 119,38
R4 119,93 156_,36 120,33 120,27 120,18 120,35 12‘6‘,2_3"‘
RG 123,20 123,45 123,84 123,75 123,7_§ 123,69 124,07
TRé 122,38 122,60 122,54 122,81 122,70 122,73 122,54
Wn 100 100 1 100 100 100 100
Max - — = - — - =
o A v v v v v v
VGS(TH)1
5000
5500 aceen R
5000 =f3-R2
4500 R3
% 4000 4 R4
3500 i RS
3000 ;(.5
2500 4 3 —‘-—M:‘x
2000 —hr T SR Y Y A ’y
[=] 2 Q la} 2 3 ]
e & & & g g 2
s © =] 8 g z
Test Steps
Vi3S(TH)T  [OKRAD 5KRAD TOKRAD 20KRAD SOKRAD ANN2G ANN168
3] 2602,44 279563 ""‘"zf_s___'m.?"'s 280344 3769,00 2810,38 2813,56
T R2 254588 326381 2026,81 5317,31 4390,58 763,56 5232,88|
R3 7810,60 3510,38 3231,44 5281,31 4360,13]  4706,13 5444,06
=) 569,50 332556 4043,88 5340,00 4428,81 4768.63] 519475
RS 2837,88 3502,00 4167,31 5391 06 4376,60]  4801.94] 5367.56
% R6 219325 350344 419483 5239,13 422444 4621,44 5434,63
n 2000 2600 2000 2000 2000 2600 2000
Wiax 4000 3000 4000 4000 4000 3000 3000
Uhait mY mY {mV¥ imV mY mVY mY
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2N7236 ELECTRICAL MEASUREMENTS RESULTS RO-TLG-RR-0008

IGSSR1
0,30
0,25 -t
020 el R2
# R3
<
= 0,15 Y & y— R4
XY N it RE
0.05 3 N - - } wPece RE
’ " P | e—le—Rax
0,00
9 9 Q Q g g 3
g 2 :  z
° 0 Qe ] < <
Test Steps
fiGSSRi TOKRAD __ |SKRAD F0KRAD F0KRAD __ |30KRAD ANNZ4 ANNTEE |
T Ri 0,067 0,084 0,085 0,075 0,000 0,058 0,058
R2 0,107 0,072 0,050 0,119 0,101 6,030 0,069
B 0,219 0,057 0,105 0,117 0,147} 0,005 0,060
R4 0,195 0,092 0,101 0,129 0,135 0,004 0,045
R5 0,189 0,086 0,136 0,127 0,111 0,012 0,006
R 6,120} 0,052 0,115 0.130 6,142 0,003 0,016
Win [ 0 0 0 0 ) )
Wiax 100 100 100 100 100 100 700
it inA {nA nA nA InA inA inA
IGSSF1
0,60
0,50 -
0,40 —=R2
< -~ R3
e 030 {- e R
0,20 =$%=—R5
1 oo RE
. | «f— Max
0,00 4
[m] Q (o =~ 8
i § § & & 2 ¢
5 & 8 8 3 Z
Test Steps
[ic SSF1 TOKRAD BRKRAD T0KRAD OKRAD FOKRAD ANNZA ANN16S
R 0,112 0,135 0,035 0,042 0,092 0,031 0,001
R 0,160 0,134 0,021 0,022 0,620 0,020 0,053
GE 0,335 0,154 6,033 0,000 0,055 0,024 0,034
T R4 0,238 0.114 0,022 0,038 0,012 0,025 0,054
RS 0,246 0,136 0,019 0,034 0,028 0,127 0,120
R 0,174 0,207 0,001 0,027 0,011 0,045 0,012
[En 0 0 0 0 0 0 0
[ ax 160 100 100 100 100 100 100
D nA inA inA |nA InA A inA
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2N7238 ELECTRICAL MEASUREMENTS RESULTS RO-TLG-RR-0008

DSS1
14
=§=—R1
el R2
“R3
—=2¢—R4
«=f=R5
=@=R6
: L ~—a— Max
< S B~
2 < g 2 g S 8
-4
i 8 0§ § §F f ¢
Test Steps
fio5s1 [oKRAD SKRAD TO0KRAD _ J20KRAD __ [SOKRAD ANNZA ANN168
Ri 0,990 0,001 0,000 0,006 0,001 0,002 0,001
R2 2,116 2,083 3,080 5,451 8,187 7,864 7,375
R3 3,565 1,048 1,924 4,037 4,668 4773 5,088
TTRA 10,354 2,180 3,850 6,025 8,228 7.818 5,623!
RS 2,255 1173 2, 4273 5,871 5173 5421
) 1,858 0,566 1,327 2,455 3,316 3,150 2,814
Mn 0 0 0 0 0 0 0
W 25 25 25 25 25 25 25
Unit Jui fud fuA Ul ud juA fuA
RDS(ON)1
1,40
1,20 o—Ri
1,00 e R
g 080 ‘R3
£
G o060 —H—=R4
0,40 RS
! = =R6
0,20 g $ e Max
0,00 4 i
o €T
g 2
é 4
[RIIS{ON)T _ JOKRAD BKRAD _ [10KRAD  |20KRAD DKRAD ANN2A ANN168
R1 0,124 0,126 0,124 0,125 0,125 0,124 0,123
R2 0,126 0,133 0,137 0,167 0,539 0,995 0,333
LS 0,132 0,140 0,145 0,194 1,168 1,172 0,540
R4 0,133 0,141 0,147 0,181 1,008 1137 0,349
RS 0,128 0,136 0,144 0,181 1115 1,154 0,440
"R6 0,128 0,135 0,142 0,189 1171 1174 0,620
®im = - - — = - —
Wiax 02" 02 02 02 02 02 02
Uit Ohm Ohm Ohm Ohm Ohm Ohm Ohm
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2N7236 ELECTRICAL MEASUREMENTS RESULTS RO-TLG-RR-0006

RDS(ON)2
—@=—R1
~fH—-R2
R3
=36=R4
~if=RS
e A - g ~@—R6
. 4= %*—@ ]i =tr—Max
! 4 ) 1
: & & & § & ¢
& B E B 5§ % %
Test Steps
[RIIS{ON)2__[OKRAD BKRAD __[10KRAD _ J20KRAD _ JSOKRAD _ JANNZA ANNT6S |
T Ri 0,126 0,128 0,128 0,126 0,127 0,125 0,125
R2 0,128 0,134 0,140 0,189 0,710 0,708 0,681
LS 0,134 0,143 0,149 0,255 0,716 0,718 0,607
) 0,1% 0,143 0,152 0,210 0,712 0.714 0,887
RS 0,130 0,136 0,149 0,225 0,714 0,715 0,691
3 0,130 0,137 0,146 0,272 0,718 0,715 0,700}
M 0 0 0 0 0 0 0}
%«m 0.2 0.22] 022 0.2 0.2 0221 029
Unit Ohm Ohm Otim Ghm Ohm Ohm Ohm

3200 —h—Max
3000
=] o Q Q pa $
: 38 § & § 2 ¢
5 & & g § < 3
Test Steps
Vb [oKRAD BRKRAD TOKRAD zm(ﬁAg S0KRAD ANN24 ANN1GE
R1 3626,56 3616,69 3636,38 3620,69 3612,38 361344 3628,25
—TR2 34956,94 3560,44 3606,63 3634,19 3634,69 3661,13 3708,68]
"3 3441,00 349513 3540,00 3562,88 3574,50 3563,31 3649,19
T R4 3605,44 3664,31 3699,44 3732,06]  3738,35]  575344|  3804,25]
RS 3414,19 347888]  3504,38]  3558,/5 3554,06 3584,38 3637,55
3 3674,81 373844 3778,56 3811,04 3820,38 384719 3512 60}
mn 0 0 0 0 [} 0 0
B X 4200 4200 4200 7200 4200 4200 4200
Uit JmV mY fmVY imV my fmV fmV
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‘TOTAL DOSE RADIATION lssue:1  Rev.:
R O TEST REPORT Date: 06/10/99
No. RO-TLG-RR-0006 ANNEX
User:Tocnolégica S.A.
Ref.: Técnolégica 3.3.99
Date: 21/09/99
REQUIREMENTS
Krad(Si)/h Rad(Si)/min R/min
10.00 166.67 192.68
CORRECTIONS
Presior: (mm) 703
Temperature (°C) 251
Final Equip. reading (R/min) 173.20
FRICKE: DOSIMETRY
iradiation time (h) 1.25
Spectiometer temp.(°C) 24.7
Coeficiente de ex. molar 2181
Factor de conversiéon 27613.24
Dosimeter Fricke Rad (Fricke) Rad R/min Rad(Si)/ Krad(Si)/h
- Reading (Fricke)/min min
D-1 0.472 13033.45 173.78 179.45 164.96 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
PROBE 20053 17346 10.41
D4 0.563 16546.25 207.28 213.69 184.84 11.09
D-&6 0.553 1527012 203.60 209.90 181.56 10.39
D-§ 0.524 14469.34 192.92 198.89 172.04 10.32

DOSE RATE (AVERAGE): D2-D6

Rad(Si /min 1

Krad(Sy/h
Non Uniformity (%)

77.25
10.64
9.62
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TEMPERATURE °C
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TLF-1418




