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RIR OUT:- 79598

PARTS HISTORY LOG

Radiation Testing

PROGRAMME: - XMM
PART TYPE:- 54HC86
RADIATION REPORT:- RD 250

IGG TASK NUMBER:- 1500

SUMMARY OF TEST RESULTS

All test samples failed all measured parameters after

100KRad (Si) but fully recovered after the 168 hours
annealing.
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Radiation Report Number:- RD 250

Project:- XMM

Part Type:- 54HC86 Date Code:- 9642A

Manufacturer:- STM/F IGG Task No:- 1500

Project Approval of Lot Traveller:-

Serial Number Range:-

036 through 039 (inclusive)

I certify that the subject component has been tested in accordance with the
following radiation specifications:-

Test Method - ESA/SCC22900 ISSUE- 4 DATE- Apr ‘95

Irradiation Test Plan- XM-PL-IGG-0031 Appendix B ISSUE- 2A DATE- Jun ‘96

Closed/Approved NCR No:- N N/A

Approved Waiver No:- WAR N/A

Signed...gfgﬂégqqqé%... Date w1 IZ/Q7

Upscreening Engineer

.

Upscreening Manager
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RADIATION REPORT NUMBER:- RD 250 DATE:- 16.12.97
PROJECT: - XMM RIR IN:- 79598

PART NUMBER: - 54H086 MANUFACTURER: - STM/F
PROCUREMENT LEVEL:- ESA/SCC9201/119-04BF DATE CODE:- 9642A

TEST METHOD:- ESA/SCC22900 . ISSUE:- 4 DATE:- Apr’9

IRRADIATION TEST PLAN:-XM-PL-IGG-0031 Appendix B ISSUE:- 2A DATE:- Jun’96

START QUANTITY:- 4

Test XM-PL-IGG-0031 ||Date Qty Date Qty SIGNED
No. Test Method and in in out out
(Sample Size) Conditions Op/QA
1l ||Serialisation {|Control Samples= 2 /
and Selection [|SN 36 (Unbiased)| + il
of Control 3ﬁdq7 4 3futfa7
(100%) SAMALE
2 {{Initial Table 2dc of
Electrical Detail Spec.
Measurements 31 (47 3 2fitfa7 3
(100% read and{|Testing at IGG
record)
3 [[Initial Table 7 of
Electrical Detail Spec.
Measurements 22 (97 k3 zfizfa7 3
(100% read and|Testing at ERA
record)
4 ||Set-up and Verify Bias
apply Bias per|/Circuit and
Figure 1 conditions

(in-gitu) for zfi2/at 3 21z/a7 3
all 3 test
samples

5 | Irradiation 1 {{Dose=100kRAD (Si)

(3 samples) Rate=36KRAD (8i)
per hour /|97 3 zfizfa7 3
Time=2.78 hours
6 ||[Final As Test 3
Electrical At ERA
Measurements 2 2112 Tee
(100% read and 2 /cﬂ > / /q'[ o 15

record) cT by
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Report No: RD 250 Part Type: 54HC86 Date: 16.12.97
Test XM-PL-IGG-0031 |iDate Qty Date Qty SIGNED
No. Test Method and in in out out
(Sample Size) Conditions
7 lAnnealing After 168 hours
Electrical bias at +100°C
Measurements |Perform Table 2 lOllZ/"l7 5 lO/lZ{‘W 3
(100% read and|/dec and Table 7
record)
8 ||Test Report 2
Collation %(2127
9 ||Test Report {247 &G
Approval 2
CcT
sy

10

NOTES: -
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Report No: RD 250

Part Type:

54HC86

TEST EQUIPMENT LIST

I&&

Date: 16.12.97

Item, Type Number and
Serial Number

CT Inventory

Number

Function

Calibration
Due

Item: Radiation Source
Type No: Cobalt 60
Serial No: N/A

ERA’s
‘Facility

Irradiation

1/ 1 /1998

Item: YA
Type No: mM3000

cT 339

ATE

28 /3% /1998

Item: TEKTROANIX

Type No: 370
Serial No: 200553

CT 217

CWRNE TRACER

12/ 2 /1993

Item:
Type No:
Serial No:

THWRLRY
PLB20O
26P02 44

PSS A

20/ % /1998

Item:
Type No:
Serial No:

/ /199

Item:

Type No:

Serial No:

/ /199

Item:

Type No:

Serial No:

/ /199

Item:

Type No:

Serial No:

/ /199

Item:

Type No:

Serial No:

/ /199

Item:

Type No:

Serial No:

/ /199

Item:

Type No:

Serial No:

/ /199

Item:

Type No:

Serial No:

/ /199
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1.G.G. COMPONENT TECHNOLOGY LTD.
REPORT NO. D250
PART TYPE SHHC &Y OPTION sHEeT | oF 3
ELECTRICAL MEASUREMENTS w.rt. XM ~PL-1t6 0032 | Table
INITTHRL EMS
Parameter VTN \rup Top (a) oo (at) | top (at) | lop (AkD
Serial No's (V) (V)  leren 1 | thTTERN 2 | paTTERN 3 | PATTERN B
2¢ - - 01 0-67 24 26 2¢ SO
3 102 | 067 | 23 25 27 %9
38 ~1-02 | 0-68 24 25 27 49
29 ~1-01 0638 24 25 26 49
Limit DSV | oHS YV
{-0.45V |4 1 35V <1004 Siooad | < toowa I lslelV.|
Condition Vin = Vop =5 “'”:“55=‘5;" Vpp =6V -
Vos = - A : . ] P
Lo Lang | ves o
I
Measured by Y. 3 W'\M/(/( Date Z~Nb DEC 'q7
Test Equipment used:- EQUIPMENT CT NUMBER
TEKTRON Y 370
T27

QA/4/02/001 Issua 2

CNRVE TRACEE




.G.G. COMPONENT TECHNOCLOGY LTD.

REPORT NO. _ RDZS50O

SHEET < OF 3

PART TYPE __ S4HC 26 OPTION
ELECTRICAL MEASUREMENTS w.rt.  XM-Pi-l&6 - 005 Table
postT RAD ©EMS
Parameter Vru N Nrup Iy (as) | ton (nd Y tao at) | toodan)
Serial No’s V) v) parTeRN | | tATTERN 2 | paTTERN 3| thTTERN 2
24 -1-02 0-67| -6 -6 -6 - 6
27 eae |*1-3 # -083x BmA | 8-OumA|500uA | 4 -t-mA
28 emr |+1V-T ¥ 084 | T TMA|9-BmA[626mA | 5-TmA
29 cen |+2-°0 #-0-835 w|[124mA 2T mA |T2I A | T-4mh
Limit P, -2-00N |7 040V _
< —
§¢-o-z2ov |{ 190V < S0MA | < S0mA {S0MmA | <SOMA
s Viw=Vap 28V Ny=Vss =BV v, 2gv
Condition Yo 1'910/«4\& oo = 10mA h1N } -
ik zenb i 1B =énp | Vss 2OV

Measured by /(f{/AA/UQ/{/( Date Zwnh DEC 1497

Test Equipment used:- EQUIPMENT CT NUMBER
TEAKTRADON 1X v awi

270 CURVUE TRATER

QA/4/02/001 issue 2



.G.G. COMPONENT TECHNOLOGY LTD.

QA/4/02/C01 issue 2

AR VE TRACEAR

REPORT NO. Rd25C
PART TYPE  S4HC 36 QPTION SHEET 3 oF 3
ELECTRICAL MEASUREMENTS w.rt._ XM -PL~166 - C03 | Table
POST ANNEAL EMS
Parameter Vrun e Voo (AA) | Vap (nAD] Ton (ARD| top (ad)
Serial No's V) (V) |earTERN U | pArTeRN 2 | PATTERN 2 | pATTERN Y
kYA -1.02 | 0-67 3 8 3 14
27 -0-99| 0-95 13 ' B 25
23 ~0-97 | 0-a6 1 1 1§ 25
29 -0-477 | 098 | 24 13 24 54
. 7 -lusSV | > o4&V
Limit c-ousy |€ 138V L1wonaf [g100wf | clooah| < i00aR
N Vs TVop =SV [z Vss s "SYT Xy s gV
Condition too :qu,m s ':D ;9’10,4 \ » } -
1A = 6N a8 TeND Vss = oV
/}g/éw dEC 97
Measured by giok U(/( Date 10+
Test Equipment used:- EQUIPMENT CT NUMBER
TEXTRONIY 370 CT217
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Item, Type Number and
Serial Number

CT Inventory

Nunmbker

Calibration
Due

Item: DELTES T
Type No: 3300
Serial No:g, .,

CTiso

4 /1071994

Item:

Type No:
Serial No:

/

/199

Items

Type No:
Serial No:

- /19s

Iten:
Type No:
Serial No:

/199_
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IS

} TRAVEL VISUAL INSPECTION

Mo
RIR No. —ﬂm TASK: _| 5™ PART TYPE: c‘t&Curr'

N
ACTUAL PART MARKING: 4201\ o4 R & @> AG42A 7=

——

DATE CODE/LOT IDENTITY:  AbW2 A
202724220 Wwemno : —

0‘2-0\ - W4« oy v v \th\
PACKAGE MARKING: S6%: THoMSON MSHHCBED S |r e ooy A6z A

LEAD FINISH: __Sax  PART CONDITION: _ *Spcr PACKAGE CONDITION: M

COMMENTS: ‘{,E§/NO MECHANICAL DIMENSIONS: Sk

INSPECTED BY: - Cireeee

DATE: _ \a- a—e

COMMENTS/OBSERVATIONS

QA/402,001 gsue



"y — IRRADIATION TEST PLAN NO. Issue No. 2 Rev. A
m 166 XMM Date: June 1996
_ XM-PL-IGG-0031 Page: 1/8
‘ QiR 79598 d
Rbd 250 1 2
Component No. Component Designation:Integrated Irradiation Spec No. N/A
54HCXXX Circuit, Silicon Monolithic, High
3 | Speed CMOS 4 | Iss. Rev. 5
Specifications Acceptance Electrical Meas Project/Programme
Evaluation X
Generic ESA/SCC 9000 Iss.8 Rev. E | Element — in-situ_  ___ XXMM
Detail As Applicable. Diffusion _ Remote _X
Lot X
® 7 8 9
Manufacturer: Name:SGS Thomson Test Facility: Name:  Oris-Labra - Qriginator: IGG CT
Address: 3 Rue de Suisse Address: CEA Name: J. Guymer
BP 4199 Saclay
35041 Rennes-Cedex FRANCE Telephone: 01329 829311
FRANCE
10 11 12
Radiation Source Sample Size: 4 Exposure Annealing Test Radiation Level:
Single . 50KRad(Si)
Control Devices: 1 Multiple X YES _X NO __ | 75KRad(Si)
COBALT 60 100KRad(Si)
13 14 15 16 17
Single Exposure Multiple Exposure:
Dose [KRad(Si)]
Dose Rate [Rad(Si)/s] Irradiation Steps 1 2 3
Not Applicable
Dose Rate [rad(Si)/hr] | 200 200 200
qg | Exposure Time(hours) 250 125 125 19

Bias Conditions:
Test Circuits:

Bias Requirements: During Exposure (for in-situ elec. measure): N/A
During and after Exposure (for remote elec. measure): YES

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

Tolerance: See Figure 1

Shielding: 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. 20
Irradiation Test Sequence 21
Test Step Description Requirements
1 Initial Radiation Test per If parts fail, a further 5 pieces will be submitted for RVT Plan
Appendix B XM-PL-IGG-0031, tested from test steps No 2 of the irradiation test
sequence. :
2 Serialisation If parts are not serialised, serialise them (permanently} sequentially
Goods Receiving Inspection from 1 to 5 inclusive.
3 Initial Electrical Measurements Table 2 of applicable detail specification (see Appendix A herein)
at Room Temperature only
4 Set-up of Test Verify Figure 1 Bias Circuit and Voitages (In-situ) for all 4 test
samples.

QA/4/02/011 Issue 1




IRRADIATION TEST PLAN NO.

Issue No. 2 Rev. A
{ f—
l"L(@(GEI XMM Date: June 1996
' XM-PL-IGG-0031 Page: 2/8
] 2
Irradiation Test Sequence (Cont.) 29
Test Step Description Requirements
<] 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
6 Intermediate Electrical Bias to be maintained until test is performed. Test per Table 7 of
Measurements applicable detail specification (see Appendix A herein) - Read and
Record - 5 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 (4 parts) and returned to
chamber. Maximum interval between two consecutive exposures to
be {30 mins).
7 Repeat Set-up/Exposure/Test Repeat Step 4, 5, 6 for a total of 3 cycles up to the total dose of
to sequence up to Total Dose of 100KRad(Si) at accumulated dose of 50, 75, and 100KRad(Si).
12 100KRad(Si) as per Plan above | (See Remark 1).
13 Annealing To be 24 hours at +25°C under Figure 1 bias.
14 Post Annealing Electrical As per Step 6.
Measurements
15 Accelerated ageing under bias Bake at +100°C under Figure 1 bias for 168 hours.
16 Final Electrical Measurements Per Table A herein - Read and Record - 5 parts.
17 Total Dose Irradiation Test ESA/SCC No. 22900.
Report
Remarks 22
1. The set-up/exposure/test sequence shall be stopped for any device that exhibits repeated functional failure.
2. Elecirical testing shall be performed on the same test equipment from test steps 2 to step 16.

QA/4/02/011 issue 1
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IRRADIATION TEST PLAN NO. Issue No. 2
XMM Date: June 1996
XM-PL-IGG-0031 Page: 3/8

1

Rev. A

FIGURE 1 - ELECTRICAL CIRCUIT FOR IRRADIATION

As per applicable detail specification
(see Appendix A herein)

QA/4/02/011 tssue 1




tHRADIATION TEST PLAN NO. Issue No. 2 Rev. A
(
m [@G XMM Date: June 1996
XM-PL-IGG-0031 Page: 4/8
1
APPENDIX A
. DEVICE TYPE ESA/SCC DETAIL ISSUE REV USER UNIT
SPECIFICATION
54HCO0 - 9201/105 1 C AEQ DBU
' LABEN RTU, CDMU, 1750 uPR
54HCO02 9201/113 1 A LABEN RTU, CDMU, 1750 uPR
TERMA PDU
EKU EXP
MSSL . EXP
54HCO3 9201/114 1 A LABEN RTU, CDMU, 1750 uPR
54HC04 9401/033 1 A LABEN RTU, CDMU, 1750 u4PR

GALILEO STR
TERMA PDU

EKU EXP
EPIC EXP
MSSL EXP
54HCO8 9201/106 1 A | MssL EXP
EPIC EXP
LABEN RTU, CDMU, 1750 PR
EKU EXP
ETCA MRU

GALILEO STR
TERMA PDU

54HC11 9201/117 1 A MSSL EXP
EKU EXP

54HC14 9409/007 1 A MSSL EXP
EPIC EXP
EKU EXP
ETCA MRU

GALILEO STR
TERMA PDU

AEO DBU
LABEN RTU, CDMU, 1750 uPR
54HC21 9201/108 1 A EPIC EXP
LABEN RTU, CDMU, 1750 uPR
MSSL EXP
54HC32 9201111 1 A MSSL EXP
EPIC EXP
EKU EXP
LABEN RTU, CDMU, 1750 uPR
ETCA MRU

GALILEO STR
TERMA PDU

QA/4/02/011 Issue 1



" p— IRRADIATION TEST PLAN NO. Issue No. 2 Rev. A
""'66' XMM Date: June 1996

XM-PL-1GG-0031 Page: 5/8

1

APPENDIX A
DEVICE TYPE ESA/SCC DETAIL ISSUE REV USER UNIT
SPECIFICATION
54HC74 . 9203/050 1 C EKU EXP
‘ ETCA MRU
GALILEO STR
TERMA PDU
LABEN RTU, CDMU, 1750 uPR
EPIC EXP
MSSL EXP
54HC85 9209/004 1 B EKU EXP
LABEN RTU, CDMU, 1750 uPR
EPIC EXP
54HC123 9207/006 1 B ETCA MRU
54HC125 9401/039 1 B MSSL EXP
EPIC EXP
LABEN RTU, CDMU, 1750 »PR
54HC137 9205/013 1 B LABEN RTU, CDMU, 1750 yPR
54HC138 9408/046 1 B MSSL EXP
EPIC EXP
GALILEO STR
EKU EXP
LABEN RTU, CDMU, 1750 uPR
54HC139 9205/017 1 B LABEN RTU, CDMU, 1750 uPR
EKU EXP
54HC148 9410/017 1 B TERMA PDU
54HC151 9408/054 1 B MSSL EXP
EKU EXP
54HC157 9408/057 1 B MSSL EXP
EPIC EXP
54HC163 9204/073 1 B MSSL EXP
TERMA PDU
54HC164 9306/041 1 A MSSL EXP
EPIC EXP
ETCA MRU
GALILEO STR
TERMA PDU
EKU EXP
LABEN RTU, CDMU, 1750 uPR
54HC165 9306/042 1 B MSSL EXP
TERMA PDU
EKU EXP
54HC166 9306/043 1 B LABEN RTU, CDMU, 1750 uPR

QA/4/02/011 Issue 1



IRRADIATION TEST PLAN NO.

Issue No. 2 Rev. A
l“h@“@] XMM Date: June 1996
. XM-PL-IGG-0031 Page: 6/8
: 2
APPENDIX A
DEVICE TYPE | ESA/SCC DETAIL ISSUE REV USER UNIT
SPECIFICATION
54HC175 9203/052 1 B EPIC EXP
~ _ LABEN RTU, CDMU, 1750 uPR

54HC191 9204/066 1 B LABEN RTU, CDMU, 1750 uPR
54HC193 9204/065 1 B MSSL EXP

GALILEO STR

EKU EXP

LABEN RTU, CDMU, 1750 uPR
54HC240 9401/034 1 A GALILEO STR

LABEN RTU, CDMU, 1750 uPR
54HC242 9405/011 1 LABEN RTU, CDMU, 1750 uPR
54HC243 9405/012 1 A LABEN RTU, CDMU, 1750 uPR
54HC244 9401/048 1 A MSSL EXP

EKU EXP

ETCA MRU

GALILEO STR

TERMA PDU

LABEN RTU, CDMU, 1750 uPR

AEQ DBU
54HC245 9405/013 1 A MSSL EXP

GALILEO STR

LABEN RTU, CDMU, 1750 uPR

EKU EXP
54HC253 9408/058 1 B MSSL EXP

TERMA PDU
54HC257 9408/047 1 B LABEN .RTU, CDMU, 1750 uPR
54HC273 9203/053 1 A MSSL EXP

ETCA MRU

EKU EXP

LABEN RTU, CDMU, 1750 uPR
54HC280 9208/003 1 A ETCA MRU

TERMA PDU
54HC283 9202/075 1 B MSSL EXP
54HC373 9203/059 1 A GALILEO STR

LABEN RTU, COMU, 1750 u4PR

EKU EXP '
54HC374 9203/060 1 C MSSL EXP

EPIC EXP

LABEN RTU, CDMU, 1750 uPR

QA/4/02/011 Issue 1




IRRADIATION TEST PLAN NO.

Issue No. 2 Rev. A
i 7
' “I l@@ XMM Date: June 1996
XM-PL-IGG-0031 Page: 7/8
1
APPENDIX A
DEVICE TYPE | ESA/SCC DETAIL ISSUE REV USER UNIT
SPECIFICATION
54HC386 9201/121 1 A LABEN RTU, CDMU, 1750 uPR
54HC393 9204/074 1 EKU EXP
54HC541 9401/047 1 C MSSL EXP
TERMA PDU
54HC574 9203/054 1 C EKU . EXP
TERMA PDU
54HC688 9209/005 1 A LABEN RTU, CDMU, 1750 uPR
EPIC EXP
54HC4002 9201/130 1 A LABEN RTU, CDMU, 1750 uPR
54HC4040 9204/069 1 B MSSL EXP
EKU EXP
LABEN RTU, CDMU, 1750 uPR
54HC4049 9401/037 1 B LABEN RTU, CDMU, 1750 uPR
54HC4050 9401/038 1 B LABEN RTU, CDMU, 1750 uPR
54HC4075 9201/129 1 A LABEN RTU, CDMU, 1750 uPR
54HCT240 9401/045 1 A LABEN CDMU

QA/4/02/011 Issue 1
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IRRADIATION TEST PLAN NO. | Issue No. 2 Rev. A

Sample Size:

Conditions:

Source Location:

Operating Mode:

Parameters guaranteed
by Design:

Measurement tables:

Date: June 1996
XM-PL-IGG-0031 Page: 8/8
1
APPENDIX B
UDCS#0109648

54HCMOS 100KRad RAD Method Issue C Dec 95

4 + 1 Control device

Dose Rate = 3.6KRad to 36KRad hr' per ESA/SCC 22900 Issue 4, Para 3.3,
Window 1.

6V @ Room temperature worst case bias conditions fig 6 ESA/SCC Relevant Detail
Specification. ‘

ORIS-LABRA, CEA, SACLAY, FRANCE

If parts not serialised, serialise them (permanently) sequentially from 1 to 5 inclusive.
Pre-rad Table 2 - GO-NO-GO.

Table 7 - Read & Record

Non-stop irradiation

4 hours under worst case bias transportation

168 hours 6V 100°C annealing

Table 2 - GO-NO-GO, including 2.5V function test

Table 7 - Read & record

Switching times <1.50x pre-rad individual value.

Per Table 2 of relevant detail spec.

Characteristic Symbol Pre-Rad 100KRad Delta
Quiescent Current boo 100nA 50uA -
Threshold Voitage N-Channel Viun -0.45/1.45V -0.20/-2.00V 1.5V
Threshold Voitage P-Channel Vi +0.45/+1.35V +0.40/+1.9V 1.5V
Remarks: If no part exhibits a failure then accept the lot.
Report: A total dose irradiation test report shall be submitted including a summary of pre and

post Table 2 Go-no-Go and pre and post results for Table 7 - Read and Record.
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