ESA-QCAUSHT-C T
R RIR IN:- 78799

RIR OUT:- 78799

PARTS HISTORY LOG

Radiation Testing

PROGRAMME: - XMM
PART TYPE:- 2N4392
RADIATION REPORT:- RD 234

IGG TASK NUMBER:- 1500

SUMMARY OF TEST RESULTS

The only parameter to be affected by irradiation was
IG which was marginally within the specified minimum
limit after 100KRad(Si) and failed this at the anneal
measurement stage 24 hours later. The parts were
measured again after 24 hours aging under bias where
all samples had recovered to within the specfied
limit. Similar values of Iggs Were recorded at the
end of 168 hours aging.
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Radiation Report Number:- RD 234

Project:- XMM
Part Type:- 2N4392 Date Code:- 9044
Manufacturer:- SIL/U IGG Task No:- 1500

Project Approval of Lot Traveller:-

Signed...M........ Date.d-1-%71..

Serial Number Range:-

185 through 193 (non 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-0052 ISSUE- 1 DATE- June ‘96

Closed/Approved NCR No:- N n[A

Approved Waiver No:- WAR N/A

Signed.... //%AUMUX . pate.2/7/27. .

Upscreening Engineer

Signed...fxské;}TTT:... pate.2J2)20, .

Upscreening Manager
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RADIATION REPORT NUMBER: -
PROJECT: -

PART NUMBER:-~- 2N4392

XXMM

RD 234

DATE:_ 2.7a97

RIR IN:- 78799

[

MANUFACTURER:- SIL/U -

PROCUREMENT LEVEL:- ESA/SCC5205/003 DATE CODE:- 9044
TEST METHOD:- ESA/SCC22900 ISSUE- 4 DATE- Jan ‘S5
TEST PLAN:- XM-PL-IGG-0052 ISSUE- 1 DATE- June ‘96
START QUANTITY:- 5
Test XM-PL-IGG-0052 Date Qty Date Qty
No. Test Method and in in out out
(Sample Size) Conditions
1 |[[Serialisation |[Control Sample= I
and Selection SN 185 ‘ i
of Control 2»/6/aT | 5 23[6 A7 ¥
Sample (ONTROL
(100%) SAMPLE
2 ||[Initial Table A Due to time comstraints this
Electrical test stage had to be omitted
Measurements
(100% read and|Testing at IGG
record)
3 ||Initial Table A
Electrical ]
Measurements 23/6/a7 s 23/6 /97 Y
(100% read and|jTesting at ERA
record)
4 ||Set-up and Verify Bias
apply Bias per|Circuit and
Figure 1 conditions . ,
(in-situ) for 23/6/‘17 + 23/6/517 t
all 4 test
samples
5 |Irradiation 1 ||[Dose= 10kRAD(S8i)
(4 samples) Rate= 10RAD(Si)
per second 23/6/‘17 4+ 25}6/‘” L
Time= 1000secs '
6 ||Interim 1 Table A.
Electrical Bias to be
Measurements maintained until ,
(100% read and|testing is 23le/a7 | 4 [23)6/AT| 4
record) performed.
Tdwell=10mins
maximum




166

Page 4 of 7

Report No: RD 234 Part Type: 2N4392 Date: 2.7.97 “
Test XM-PL-IGG-0052 Date Qty Date Qty SIGNED

Op/QA

No. Test Method and in ~in out out
(sample Size)J Conditions “ : u

7 liIrradiation 2 |{|As Test 5
(4 samples) 23/ Ja7 I 23 [6/a7 L

8 ||Interim 2 Asgs Test 6
Electrical
Measurements . M23/6 /a7 L 23/6[97 [
(100% read and| .

record)

9 ||Irradiation 3 |[|As Test 5

10(Interim 3 As Test 6>
Electrical
Measurements 2306 /97 236 (97 ||
(100% read and { / * / 't
record)

l11l|jIrradiation 4 |[Dose= 20kRAD(Si)

4 gamples Rate= 10RAD(Si A
(4 samp ) per secgnd( ) 23/6/37 it 23/6/q7 t
Time=2000s8ecs
12||Interim 4 Asg Test 6
Electrical
Measurements zsﬂ/T7 W 23647 i
(100% read and
record)

13|iIrradiation 5 ||Dose= 25kRAD(Si)
(4 samples) Rate= 10RAD(Si) .

per second 23)6[a7 || 4 23fela7)|

Time=2500secs

14||Interim 5 As Test 6

Electrical / /

Measurements . 5 /97
2316197 23/6/9

(100% read and / + / “

record)

15||Irradiation 6 ||As Test 13
(4 samples)

® a6/ w  |BfaT| v |/
T8
T
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Report No: RD 234

"Part Type: 2N4392

Date:

2.7.97

No .

Test

(Sample Size)

XM-PL-IGG-0052
Test Method and
Conditions

Date

N in

Qty
in

Date Qty

out

out

SIGNED

16

Final
Electrical
Measurements
(100% read and
record)

Ags Test 6
At ERA

23[6[7

17

Annealing
Test
(4 samples)

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

2]6/97

18

Post Annealing
Electrical
Measurements
(100% read and
record)

Table A

2506 /a7

25/6 /47

19

Accelerated
Aging under
bias-1st Test
(4 samples)

24 hours bias
at +10045°C

25 f6 a7

26/6 /47

20

Interim Aging
Electrical
Measurements
(100% read and
record)

Table A

2 )6 /47

26047

21

Accelerated
Aging under
bias-2nd Test
(2 samples)

144 hours bias
at +10045°C

2 [¢[a7

2/1/47

22

Post Aging
Electrical
Measurements
(100% read and
record)

Table A

2)1 /97

)

2]7 /97

23

Test Report
Collation

2[1[‘%7

24

Test Report
Approval

2[4

25

NOTES: -
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Report No: RD 234 Part Type: 2N4392 Date: 2.7.97

FAILURE LIST AND APPLICABLE NCR

Test Serial Failed Parameter and Applicablé
No. Number (8) Failure Mode NCR

(8 186,191,192,193 FAILED 16SS . -
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&<

Report No: RD 234 Part Type: 2N4392 Date: 2.7.97
TEST EQUIPMENT LIST

Item, Type Number and |CT Inventory Function Calibration
Serial Number Number Due

Item: Radiation Source ERA’S Irradiation 1/ 1 /1998

Type No: Cobalt 60 Facility

Serial No: N/A

Item: 5Z 27 /9 /1997

Type No: m3000 ¢339 ATE

Serial No: @g4749

Item: TEKTRONIX 12/ 2 /1998

Type No: 370 cray CUWRVE TRACER

Serial No: 200553

Item: FARNELL -/ - /199-

Type No: LT30 CT 40 PSR

Serial No: o00%94% N A

Item: FARMNOELL _— / - /199 -

Type No: .LT3%0 1028 PSS

Serial No: 008280 M/A

Item: KEITHLEY i2 /12 /1997

Type No: ;p00 CT38Y DM M

Serial No: (0690

ITtem: / /199

Type No:

Serial No:

Item: / /199

Type No:

Serial No:

Item: / /199

Type No:

Serial No:

Item: / /199

Type No:

Serial No:

Item: / /199

Type No: .

Serial No:

Item: / /199

Type No:

Serial No:




RADIATION TEST SUMMARY

PART TYPE : 2N4392
DESCRIPTION : N-CHANNEL FET
REPORT NO. : RD 234

PARAMETERS PLOTTED :
IGSS

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



800 +

Radiation Results for IGSS

IGSS (pA)

—&— Conttol 185
—&— Mean
—A—  Max
500 —¥—  Min
o i ! ' ' - ' 2 —3%— [ ower Limit
g = v 8 F 5 F g 2
Q@ < <
£ g
Total Dose (Krad[si])
Dose (kRad)} Control 185] Mean Max Min Lower Limit [Upper Limit Std.Dev.
(PA) (PA) (PA) (PA) (PA) (PA)
Init.@ ERA -2.0 -4.5 -2.0 -6.0 -100 - 1.91
10 -2.0 -13.5 -12.0 -16.0 -100 - 1.91
20 -2.0 -15.5 -14.0 -18.0 -100 - 1.91
30 -2.0 -21.5 -20.0 -22.0 -100 - 1.00
50 -2.0 -38.5 -36.0 -42.0 -100 - 3.00
75 -2.0 -60.0 -54.0 -68.0 -100 - 7.12
100 -2.0 -89.5 -82.0 -98.0 -100 - 7.72
Anneal -26.0 -191.0 -176.0 -206.0 -100 - 14.28
24Hr Ageing 6.0 -31.0 -26.0 -36.0 -100 - 5.66
Final - -41.0 -40.0 -42.0 -100 - 1.41

Note: The control sample and s/nos 186 & 191 were removed for DPA after 24 hr ageing. Hence the
final points on the graph use the results from s/nos 192 &193 only.

Lot size for statistics : 4 devices

RD 234 Date code 9044




S7Z-TESTSYSTEME Statistics 03 Yerz., 2.15 for TADT7F

RAD ZN4392_INIT_EMS_8_ERA /1.8 MM 1@-7-91

Resultis file : RAD_ZMAZ92_INIT_EMS_B_ERA from: 23.86.87 / 11:12:38
Operator : PAUL RUSSELL :
Part number : Z2N4392

Lot number :
Order number : D/C 9044
Uendor ™ e '

1 1855 (REV) ( 2.2 } 1.2 nhA
2 ROS on { 19.e2 ) £2.22 Ohm
3 vsh - 2.0 s 428.2 mi)



1.1 InAl 2.1 i 2.2 ! B.1 d 2.2 ! 3.0 |
2.1 [0hm] 2762 25.12 27.19 27.25 25.69 1
3.1 [mV] 179.0 i 1B8.5 v 179.6 P18z i 169.8 !




Q7-TESTSYSTEME Statistics 03 Yers. 2.15 for TABRTF
RAD_2N4382_EMS_@_12_XRAD /1.8 MM 1@-7-91

Results file RAD_Z2N4392_EMS_8_12_KRAD from: 23.26.37
Operator PAUL RUSSELL

Part number
Lat number
Order number
‘Yendor

2N4352

D/C 3044

-~
jop]

N

on

Langpes]
w2

i
.y ]
n

50.20
400.@



. - I e
at L . . O e LN, 0 VI,

185 186 191 192 183
1.1 [nAld 2.1 ! @.1 ! 2.1 ! 2.1 ! 2. !
2.1 [0Ohml 27.13 24.31 26.7% | 25.59 25.69
3.1 [myl 179.2 o 167.9 bo178.2 { 181.3 i 188.3 d



SZMTESTSYSTEﬂE Statistics 23 Vers., 2.15 for TABVF

RAD_2N4392 EMS_@ _Z28_KRAD /1.0 MM 1@-7-91

Results file : RAD_Z2N4392_EMS_B_20_KRAD from: 23.66.97 / 11:58:23
Operator 1 PAUL RUSSELL

Part number 1 ZN4392

Lot numher
Order number : 0/C 9044

UYendor : - ST e
CONTROL RAD 128 ,181-133
Tast steps
1 1G58 (REV? { 2.9 ) .2 nA
2 RDS on { 19.02 £0.22  Ohm
3.0 98D 2.0 426.2 mi



185 186 a1 192 193
1.1 InAl 2.1 ! 2.1 i 2.1 i 2.1 g 2.1 !
2.1 [0hml 27.8a 26.84 | 23.08 28.37 25.00
3.1 [mV] 18@.8 i 16B.5 [ - v 181.5 i 187.9 i




SZ-TESTSYSTEME Statistics 23 U

)

U

r3. 2.15  for TAQTF
t.

RAD_2N4392_EMS_@8_30_KRAD / 2 MM 18-7-91
Results file : RAD_2N4392_EMS_@_30_KRAD  from: 23.26.97 / 12:17:2
Operator + PAUL RUSSELL

Part numbear : ZN438Z
Lot number :

Order number : D/C 9844
Vendor - : T

1. 1638 (REV m 2.0 1o nA
2 ROS on ( 19.9¢ ED.00 Ghim
3 Ush 2.0 492 .0 my



I R L e
DR N e A R e, 3

7

1.1 [nAl 2.1 i a.t ! 2.1 i 2.1 i 2.1 1
2.1 [0hm] 27.37 22.56 ! 25.55 i 27.12 24,856 i
3.1 e} 177.8 i 167.8 i 178.9 bo1gra i 1B68.3 i



S7~TESTSYSTEME Statistics 03 Vers., 2.18 for TAQYF
/1

RAD_2ZN4392_EMS_@ _58_KRAD L0OMM 1B-7-91
Resulis file : RAD_ZN4392_EMS_@_58_KRAD from: 23.06.97 / 12:41:29
Operator : PAUL RUSSELL
Fart number 1 2N4352
Lot number
Order number : D/7C 9044 .
" Vendor ° R R et
135 1&
Test steps
] 1688 (REY { 2.0 ) .2 nA
2 ROS on { 1.0 £@.0@ Ok
3 ush - 2.0 400.9 mbJ



191 192 193

186

185

2.

InAl

a

[Sa)
L
e
[}

&3

g
.

176.7 i 173.9 i 187.8

166.1

]
i

178.8

{mi]

1

3.



sen 4 ¥ L e, S AR, N g e

41,
My

SZ-TESTSYSTEME Statistics @3 Vers., 2,15 for TRQ7F
/

RAD_ZNA439Z_EMS_@_75 KRAD /1.0 MM O 19-7-91

Results file : RAD_ZN439Z_EMS_@8 _75_KRAD from: 23.86.97 / 13:24: 01
Qperator : PAUL RUSSELL

Fart number ¢ 2N4382

l.ot number
Order number : B/C 9844
“Vendor R T e

/ \ FEPEEN .@ nA
2. RDS on ( 19.00 ... 52.08 Ohm
3 yeD -92.8 ce ARR .3 mt)



185 185 191 192 183
1.t InAl 0.1 i 2.1 ! Q.1 i 2.0 i @.0 !
2 [Ohml 268,45 24.75 27.44 29.86 23.56
3.1 [mV] 178.4 it 165.1 ¢ 176.8 P 179.3 i 1B7.0 i



SZ-TESTSYSTEME
RAD_ZN4392_EMS_

Results file
Qparator
FPart number
Lot number
Order number
Vendor '

Statistics O3
©_128_KRAD

RAD_2N4397_EMS
PAUL RUSSELL
ZN4392

¢ D/C 50644

2,15 for TRBTF

MM 18-7-51

2.2 Yo 1.2 nA
10.8a8 ... Q.20 Ohm
-0.0 “ e 422.9 mb



193

186 191

185

1

Q.

[nAl
[Ohm]

A
.

1

03
3

[}

[xp]

e}
4

L3

o~
€d

A=
=

ed
rd

177.9 i 179.8 i 1B7.5

H
t

166.2

1
!

179.1

{my]

1

- i
Y



S7-TESTSYSTEME Statistics 03 Vers., .15 for TABTF

RAD_2N4392_POST_AMNEAL_EMS /1.8 MM O 10-7-91
Results file : RAD_Z2N439Z2_POST_ANNEAL_EMS from: 25.906.897 / 1{:37:41
Operator :+ PAUL RUSSELL
Part number i ZN4392
Lot number : RDZ34
Order number : D/7C 9044 . .
"“Yendor 7 : SILICONIX o s Ee - L e N G
H v 02 2 [ T S e

1. IESS (REV) { 2.2 ) t.@ nA
2. RD% on { 18.20 E@.oe Ohm
3. VRO 0.2 408 .8@ miJ



186 191

185

ey}

o
4

T~
8]
)
a8

1759.4

174.3 185.9 v 187.9

188.5

[mU1

1



SZ-TESTSYSTEME Statistics 83

=11

RD234_2N4392_POST_Z4HRS_AGE_EMS g MM 18-7-91
Resultis file RUOZ34_2N439Z_POST_Z4HRS_ABE_EMS from: Z6.86.%7 19:15:55
Operator PAUL RUSSELL
Part number ZN4 3892
Lot number RD234
Order number D/7C 9044
Vendor T 1 TSILICONIX =
i 1.8 MM 1-7-491
Tast steps
1 1G58 (REYY { G.2 ) 1.9 nA
2 RDS on { 1¢.66 ) EQ.20 Ohm
3 Yshn 2.9 425 .8 mbi



1.1 InAl 2.2 ! ?.1 i 2.2 ! A i @.1 i
2.1 [Ohml 28.38 | 26.75 28.84 | 27.44 27.58 1
3.1 [mV] 186.2 174, i 185.5 i 133.8 ¢ 17501 i

5 e



SZ-TESTSYSTEME - Statistics @3- Vers. 7.15 “for TAB?F

. . . R b e
" . 0 ity SE

.l?./

RDZ34_2N4332_FINAL_EMS /1.8 MM o 18-7-91

Fesults file
Operataor
Fart number
Lot number
Grder number
Vandor

: RDZ34_ZN439Z_FINAL_EMS from: @2.97.97 7/ 18:51:52

PAUL RUSSELL
2N4392

: RDZ34
: D/C 9044

SILICONIX
S/NoS 192 & 193 (S/NoS 185,186 & 191 REWOUED FOR OPA) _

B Py o

[ Y2

153 2 0% Bl
- e I o
[ R we ey

m

W
)
A

2.2 ' L@ ala
1@.0@ Q.20 Chm
a.e 402.9 my



[Ohmi
[mV]




INITIAL  EAAS @ E£RA

.G.G. COMPONENT TECHNOLOGY LTD. S Ty
REPORT NO.  RDZ34 | S
PART TYPE 28312 OPTION SHEET ! OF 10
ELECTRICAL MEASUREMENTS w.r.t. XM -PL-166 —00S2 Table_ A
Parameter T osx Vg oere | 1655
Serial No’s
f conTRoL Y85 c-021 -3.80 -2
186 0-C26 440 -2
191 0.02% -3.8% -6
192 0.-02% -z-76 -¢
193 o-cid -4-3) -4
Limit » "S5V
€0.1nh < -2v 2 ~0-IaA
Condition Vbs 220V | Vpg 720V | Vs = ©
Ves ="TV | Tp = Inh [Ves = -20V
Measured by /)A{ %{A}UM pate23/6 /37
Test Equipment used:- EQUIPMENT CT NUMBER
Q a
TELTRONIX 37D e

LN E TRACER

QAV4/C2/001 issue 2



EMS @ 10 LZAD

1.G.G. COMPONENT TECHNOLOGY LTD.
24%12

ELECTRICAL MEASUREMENTS w.r.t_XM-PL-166 —00S2

REPORT NO.

PART TYPE OPTION SHEET 2 OF 10

Tabie A

Parameter
Serial No's
r
conTRoL Y85 0-023% I RO - 2
t8¢ c- 024 -4 -HC -12
191 0-02| | -2-83| -1é
192 o 023 | -3.-76 - &
(93 0-02_5 -4-3 | e
Limit 5 SV _
£0.0wh < -2V 7 -D-i aA
Condition Vis 220V | Vpg =20V | Vps =0
Vos ==TV | Tp = Inh | Vg 2 20V
Measured by / )é /(W Q/L( Date 25/ 6 / 97
Test Equipment used:- EQUIPMENT CT NUMBER
TEKTRONIX 370 21T

CARVE TRACER

QA//C001T ssue 2



EMS (¥ 2C KRAD

1.G.G. COMPONENT TECHNOLOGY LTD. -

REPORT_NO. RD224
PART TYPE __ 2N4312 OPTION SHEET 3 OF iD
ELECTRICAL MEASUREMENTS w.r.t. XM -PL-166 —0052 Table A
Parameter I osx Vs ore 1 6sS
Serial No's
186 0-05¢%t -4-40 -19%
1 Q1 0-02j -3.23 -1y
192 | o026 ~% .76 =14
(93 0.023% | -4-3| -1y
Limit » SV .
£0.1aR < -2v % G-l kA
Condition Vbs 220V | wpg 720V | Vg =©
V&& =7V Io H N \/&31"20\/
Measured by /%MU,’( " Date 23[6 197
Test Equipment used:- EQUIPMENT CT NUMBER
TEKTRONIX 370 T2

CURVE TRACER

QAV/U02001 Issua 2



EMS @ 30 WRAD
LG.G. COMPONENT TECHNOLOGY LTD. - '
o e
204312

ELECTRICAL MEASUREMENTS w.rt._XM-PL-166 —0052

REPORT NO.

PART TYPE OPTION SHEET Y ofF 1\0

Table__A

Parameter Tsx
Serial No’s
conTROL 185 6.023 | -2-80
186 c-023% | -4-40 | -zZ
191 0023 | -3-g3 | -20O
192 0-022 | -3-15 | -22
193 0-020 | “4&-3%| -22
Limit 5 “5V
(mi £€0.1ah 5/-ZV 7 TO-1AA
Condition Vb3 220V | Vpg 720V | Vo = ©
Ves =TV | Ipz laA | Ves =20V
Measured by /ﬁ/é\ww Date 2-3/6/°’7
Test Equipment used:- EQUIPMENT CT NUMBER
Tz

TEKTRONIX 37D curVE TRACER

QAJ4/02/001 Issue 2



EMS (@ 50 KRAD
1.G.G. COMPONENT TECHNOLOGY LTD. = -

REPORT NO.  RAD234
284392

ELECTRICAL MEASUREMENTS w.r.t_XM-PL-166 —0052

PART TYPE OPTION SHEET S OF 10

Table__A

Parameter
Serial No's |
conTROL Y85 .
186 ©-02| -4-40 -4
191 0-0t7 |-3-@3 | -36
192 o-0t7 -2-76 “4D
93 O-O\S -u-3 | ~2(
Limit v -5V
£0.1nR < -2v 7, -0 144
Condition Vbs 220V | Wps 20V | Vo= ©
Vb’-S =7V IO = IncA V(J’S = -20Y
Measured by / 7(/6/{/” el Date 22 /¢ /47
Test Equipment used:- EQUIPMENT CT NUMBER
TEUTRONIX 370 CURVE TRA CER ct217

QAJ4/02/001 Issue 2



EMs @ 715 «Rrad
1.G.G. COMPONENT TECHNOLOGY LTD. - . ... ’

REPORT NC.

Rb23 4
PART TYPE 284312 OPTION SHEET 6§ OF 10
ELECTRICAL MEASUREMENTS w.r.t. XM=-PL~1&6 — 0052 Table A
Pérameter
Serial No's
f conTROL V85
186 c-ot6 | 4-39 “6%
191 o.016 -2-83 | “54
192 Jo.01z | -27¢ | -6%
193 c -0k 432 -5 4
. v, -5V
Limit <0 1uA ;_ZV 7 0.1 nk
Condition Vbs 220V | vpg 720V | Vg 2 O
v&s :"7 v ID z l&“ \/(rs = 'ZO\/
Measured by /}é/éz\/"/‘u/( Date 23 (6 (97
Test Equipment used:- EQUIPMENT CT NUMBER
TEKTRONIX 370 CARVE TRATER cTZ17y

QA/402/001 issue 2



EMS & 100 KRAD
1.G.G. COMPONENT TECHNOLOGY LTD. - -
g T a e
204%12

ELECTRICAL MEASUREMENTS w.rt_XM-PL-166 —00S2

REPORT NO.

PART TYPE OPTION SHEET ( oOF !0

Table A

Parameter
Serial No's |
186 C-Otl -39 -9%
191 0-0t2 -3-83% -2
192 | o-01D | -3.7¢6 | -94
193 o -0\t -2 -3y
Limit » SV
€0.1nA < -2V % ~C-taA
Condition Vb5 220V | vps 720V | Vis =0
Ves =TV | Tp = Inh | Vs =-20V
Measured by /ié /(\M’/’Q/M‘ Date 23/6/17

Test Equipment used:- EQUIPMENT

CT NUMBER

TEKTRoNIX 3TO CWRUE TRACER foaw AN

QA/4/02/001 issue 2



FOST ANNEAL Eant

.G.G. COMPONENT TECHNOLOGY LTD.

REPORT NO. R b 234

PART TYPE __ 2N4%12 OPTION SHEET 8 oF 10
ELECTRICAL MEASUREMENTS w.rt._XM -PL-1&6 —O052 Table A
Parameter
Serial No’s |
conTRoL 185 o- :
186 0-0135 ~ 10 -2007‘ FALL
191! 0 -00% -3-]4 -182 ¥ FRIL
*
192 6.0t -3-71 -206 EAIL
(93 0.008 | 432 | ~176 7| e
Limit » SV )
0.1 < -2V 7701 A
Condition Vbs 220V | vpg m20V | \ps= ©
Vs =-TV | Tp =z laf |Vos = -20V
Measured by //g/lwwe/u Date 25/6/617
Test Equipment used:- EQUIPMENT CT NUMBER

TEKTRONIX 370 ¢ VE TRATCER T2

QA/4/02/001 Issue 2



fOST 24 nRS AGEING EMS
1.G.G. COMPONENT TECHNOLOGY LTD. .

g pt
P e

AR

2h234
28432

REPORT NOG.

PART TYPE OPTION SHEET 2 OF 10

ELECTRICAL MEASUREMENTS w.rt._XM-PL-166 —00S2

Table A

Parameter Vs oce { 653
Serial No's A)
contRoL V85 o-o18 | -3-2| A W5 ok BPA
186 oci3 | ~4+-#0 | -34 ——]
191 O-O\Y -383 ~28 —_—
192 ools | -2-76 -34-
193 L0013 | -4B2 ~26
Limi v -SV
it Sodan | 7,y |70
Condition Vis 220V | vpg 720V | Vps =0
Ves =TV | TpzIah | Ves : 20V
Measured by /Yg /{LLM U/( Date 26vy TUNE 1497
Test Equipment used:- EQUIPMENT CT NUMBER
TELTRON(X 370 cuVUE TRATES T2t

QA/4/02/001 Issue 2



FINAL EMS
1.G.G. COMPONENT TECHNOLOGY LTD.

REPORT NG.  RN2314

PART TYPE 2846312 OPTION SHEET

0 OF
ELECTRICAL MEASUREMENTS w.rt_XM-PL~166 —0052 Table_ A
Parameter
Serial No's
1
conTRoL V85 - - -
186 - - -
191 - - -
192 {002 | “375 | -42
193 0-021 | -4-3) 40
Limit v “SV )
£0.1af < -2v > 0.1 aA
Condition Vs 220V | vpg 220V | V5= 0
Ves =TV | Ty z Inh | Ves = 20V
LA,
Measured by / JUUAI e/t( Date Zw~d Jury 1997
Test Equipment used:- EQUIPMENT CT NUMBER

TEKTRONiX 370 CWRNVE TRACER CT 207

QA/L02/001 issue 2
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Component No. Component Designation: Irradiation Spec No. N/A
2N4392 . Transistor FET N Channei
3 | TYPE: 2N4392 4 | lIss. Rev. 5]
Specifications Acceptance Electrical Meas Project/Programme
Evaluation -
Generic ESA/SCC 5000 Iss.7D | Element . in-situ XXMM
Detail ESA/SCC 5205/003 I1ss.2B | Diffusion . Remote _X
Lot X
® 7 8 9
Manufacturer: Name: SEMELAB PLC Test Facility: Name: ERA Originator: IGG CT
Address: Coventry Road Address: Leatherhead | Name: M. A. PORTER
Lutterworth Surrey
Leicestershire 11 | Telephone: 01329 829311
" 10 12
Radiation Source Sample Size: 10 Exposure Annealing Test 'Radiation Level:
Single — 10 KRad(Si}, 50 KRad{(Si)
COBALT 60 Control Devices: 1 Multiple _X YES X NO __ 20 KRad(Si), 76 KRad(Si)
30 KRad(Si}), 100 KRad{Si)
13 14 15 16 ' 17
Single Exposure Multipie Exposure:
Dose [KRad(Si)]
Dose Rate [Rad(Si)/s] Irradiation Steps 1 2 3 4 5 6
NOT APPLICABLE
Exposure Time Dose [KRad(Si)] 10 10 10 20 25 25 ’
Dose Rate [Rad(Si)/s] 10 10 10 10 10 10
98 | Exposure Time(s) 1000 { 1000 | 1000 | 2000 | 2500 | 2500 19

Bias Requirements:

During Exposure (for in-situ elec. measure): N/A

During and after Exposure {for remote elec. measure): YES

Bias Conditions:

Shielding:

Test Circuits:

The Electrical Bias circuit is given in Figure 1 herein.
Voltages: See Figure 1

Tolerance: See Figure 1

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 on inner shield of 0.7 to 1.0mm Al.

R

»)
o

Irradiation Test Sequence

41
)

(e

Test Step Description Requirements
T{A) Serialisation If parts are not serialised, serialise them (permanently) sequentially
Goods Receiving Inspection from 1 to 11 inclusive. Goods Receiving Inspection shall consist of
100% Travel Visual, Visual Inspection and Electrical Measurements
per ESA/SCC 5205/003 Iss. 2B.
1(B} initial Electrical Measurements Per Table A herein - Read and Record - 11 parts minimum at IGG.
(at IGG)
2 Initial Electrical Measurements Per Table A herein - Read and Record - 11 parts minimum at ERA.
Set-up of Test Verify Bias circuit and Voltages (In-situ) for all 10 test samples.
4 Irradiation Exposure Verify Radiation dose rate and position in the chamber to achieve
required dose. Verify and witness duration of exposure to achieve
required dose.

QA/4/02/011

Issue 1
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Irradiation Test Sequence (Cont.)

Test Step ‘ Description Requirements
5 intermediate Electrical Bias to be maintained until test is performed. Test per Table A
Measurements herein - Read and Record 11 parts. Test to be performed
immediately upon removal from chamber (less than 10 mins
interval). Upon completion of test devices to be replaced in bias
circuit (10 parts) and returned to chamber. Maximum interval
between two consecutive exposures to be {30 mins).
6 Repeat Set-up/Exposure/Test Repeat Step 3, 4, 5 for a total of 6 cycles up to the total dose of
to sequence up to Total Dose of 100 KRad({Si) at accumulated dose of 10,20,30,50,75, and
21 100 Krad(Si) as per Plan above | 100 KRad(Si)
22 Annealing To be 24 hours at 25°C under Figure 1 Bias conditions.
23 Post Anneal Electrical Per Table A herein - Read and Record - 11 parts.
Measurements
24 Accelerated ageing under Bias Bake at +100°C under Figure 1 Bias conditions for 168 hours.
25 Final Electrical Measurements Per Table A herein - Read and Record - 11 parts.
26 Total Dose irradiation Report ESA/SCC 22900.
Remarks 22
1. Performed for the purposes of correlation.
2. The set-up/exposure/test sequence shall be stopped for any device that exhibits repeated functional failure.
3. Electrical testing shall be performed on the same test equipment from test step 1 to step 25. ”

QA/4/02/011 Issue 1

[




IEG xm

IRRADIATION TEST PLAN NO.

XM-PL-IGG-0052 -

Issue No.
Date:
Page:

1 Rev.

June 1996
-3/4

22
1
TABLE A - ELECTRICAL MEASUREMENTS AT ROOM TEMPERATURE T, . +25 +5°C
BEFORE, AT INTERMEDIATE POINTS, AND ON COMPLETION OF IRRADIATION
No. Characteristics Symbol Spec. and Test Conditions Limits Unit
Test Method ’ s
Min. Max.
1 Total gate leakage lass MIL-STD-750 Vo = 0 - -0.1 nA
current Method 3411 Vgs = -20V
3 Drain cut-off current losx MIL-STD-750 Vps = 20V - 0.1 nA
Method 3413 Vgs = -7V
5 Gate source cut-off Vgsort MIL-STD-750 Vps = 20V -2 -5 \
voltage Method 3403 Ib = 1nA
6 Drain source ' Vosat MIL-STD-750 Vgs = O - 0.4 \)
| saturation voltage Method 3405 lpb = 6mA . :
7 ON-state drain source Toson MIL-STD-750 Vgs = 0 - 60 Q
resistance Method 3421 Ib = TmA
NOTES:-
1. Pulse measurement: Pulse length <300us; Duty Cycle <2%.

QA/4/02/011 Issue 1




’ IRRADIATION TEST PLAN NO. Issue No.
IGE xwm

XM-PL-1GG-0052 Page:

1

1
June 1996
4/4

.Rev.

FIGURE 1 - ELECTRICAL BIAS CIRCUIT FOR IRRADIATION

32V
22K L
3K
T 13— Monitoxr
C—1+— —-18V
1006
22K
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