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RECORD MC
TITLE GENERAL BUILD STANDARD - SAW DEVICES
BOND STRENGTH TEST ) L
SCOPE To provide standard quality audit procedure for the momtoring of
wire bonding. .
PARTS Bonded devices.
EQUIPMENT 1. Bond strength microtester MCT 20 fittei! with stereo zi:om' '
microscope X14 thru X60 magnification. For use refer to
El YRIO. ' L e
2. Stereo zoom microscope - X20 thru X140, S
3. Bond strength record sheet. . ,
ca e e - -{ -

PRECAUT | ONS 1. Use static lead when handling static sensitive dev:ces.

PROCEDURE BOND STRENGTH TEST

- 1. Reset printer to Zero and load device in the appropriate chuck.
2. Set load rate knob and set machine to destruct mode.

3. Check lo0ad setting on machine is set to the required specification
as shown in Table 1.

Adjust the microscope to focus on the centre of the device.
5. Determine the first wire to be tested.

Carefully lower test hook until it Is in focus,’ but stiii
above the wire to be tested. : . .

6. Lock chuck into:-position and using extreme care lower hook
underneath wire by mampuiating the paddle controi and s
lower limit, : :

7. Press test button and observe reading. 4 Q

8. Repeat 5-7 on the specified number of wires to b, pulledt\\
(See frequency) : S Y\
9. Press print header switch to record detaii c@evk&
Batch number, Date, bonder machine numbe o@ &@W\t;iaof
print-out obtained from machine. $ : g
D S0
wi

18. Inform Engineer/Technician if one ), A
" below the load figure specified. a\Q\ NN :
o\ .\’.‘.. *
AN - o8 4
St
oo Va
[ S
lasue No: 1 2 3 e s\ <X e |y s s ¥
Date . . W . A T~ N
- — 3;“” . o
Prep. by 4 . : .~.* \.:,/ :
e ha
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.83
Approv.C.I. : . ‘




()

N
o
m

MEDL; LINCOLN — Confidential — for Information of employees only.

)

L%
ras

Litho No: 454

COPIES TO:
ENGINEER ACTS

ENGINEERING IN

EXTRA COPIES TO:

FOREMAN us JH JT SHEETNO ...............
CHIEFINSPECTOR W.J.A.
RECORD HC
TITLE GENERAL BUILD STANDARD - SAW.DEVICES
BOND STRENGTH TEST
PROCEDURE CONTINUED: -
11. Following re-setting or adjustments to bonding machine.
Engineer to take further sample and re-test device with machine
set to the destructive testing mode. -
12. Repeat steps 5 - 9 and record details on record sheet.
13. When testing is complete remove device from chuck and reset
machine to top limit.
14. Attach Bond Strength Record Sheet to PR Sheet.
NOTE:- |If there is insufficient clearance under a wire to
enable a pull test to be done a wire may be bonded
with a loop on the same metalisation for a pull test.
DESTRUCTIVE TESTING ~ ’
FREQUENCY ‘a) 102 of devices per batch are to be tested unless specified
differently in the appropriate device El.
(N.B. this test can be performed on electrical reject devices.)
b) In addition destructive testing to be carried out following
any re-setting of bonding machine by engineer/technician.
PROCEDURE VISUAL INSPECTION )
i
1. For visual acceptance of wire bonding refer to El A iy
2. Samples must be taken on change of device numbar apd foliﬁwing
any re-setting or adjustments to bonding machine. 2PN
TABLE 1
WIRE MATERIAL | WIRE DIAMETER | MINIMUM LOAD
ALUMINIUM- .00 2.5 GRAMS
GOLD 0.001" 2.5 GRAMS
GOLD 0.o0007 1.0 GRAM
GOLD 0.0005" 0.6 GRAM
GOLD 0.0003" 0.2 GRAM -3
~.
Issue No: 1 2 3 4 3 s 1
- Date
pron b O O s ) ) N "2
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GEC RESEARCH LABORATORIES Laboratory Report No: 17029/MS

HIRST RESEARCH CENTRE Author: B R Brown

WEMBLEY MIDDLESEX HA9 TPP For : Piezoelectric Technology
Date : 19 April 1984

MATERIALS SCIENCE LABORATORY
MATERIALS CHARACTERISATION DIVISION

ORIENTATION DETERMINATION OF TWO LITHIUM NIOBATE SLICES

Abstract

Orientation measurements on lithium niobate substrate slices for SAW devices
confirmed that the samples were Y-cut £1070%. A Hilger and Watts Y130 Quartz
Crystal Goniometer was used. ‘

Measurements on the edge perpendicular to the Z <0001> direction gave
deviations within 20' for one slice and 1 25' for the other slice. Accuracy
would be limited by the flatness of the edge measured. A special stage could
be constructed for the edge determination if required.
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MATERIALS SCIENCE LABORATORY
MATERIALS CHARACTERISATION DIVISION

Laboratory Report No: 17029/MS ) B R Brown
.Date : 19 April 1984

For : Piezoelectric Technology Approved by:
C Dineen

ORIENTATION DETERMINATION OF TWO LITHIUM NIOBATE SLICES

1 Introduction

Lithium Niobate of suitable quality is being assessed as a substrate material

for SAW.devices. Criteria affecting the electrical performance of the

completed devices are being established. Samples are being characterised

in order to study the influence of substrate quality and orientation on electrical
parameters (Report to be issued).

Two lithium niobate slices were received;. nominally Y-cut, with a flat edge cut
perpendicular to the Z axis. The slices were later sectioned into rectangles :-
with the long edge parallel to the Z axis.

It was required to check the orientation of the slice surface and the
perpendicular to the flat.

2 Method and Results

Orientation measurements were made using a Hilger and Watts Y130 Quartz Crystal
Goniometer calibrated to read to 1°'. A standard stage was used to check the
Y-cut orientation. Device material was then cut from the slices and the off-
cuts used to determine the direction of the Z-axis relative to the appropriate
edge. For this measurement the slice was supported on the standard stage by
accurately right angled (+ 2') glass blocks. This measurement could only be
made perpendicular to the long direction of the apBropriate edge. Two further
measurements perpendicular to each other and at 45 to the long direction

of the edge were made using a glass V-groove. Difficulties were encountered
due to the shape of the slice.. The results are tabulated.

3 Conclusions and Diacussion

The samples were Y-cut {10T0} (+ 127).

The accuracy of the measurement of the Z direction is dependent on having a flat
edge setperpendicular to the face of the slice and the Z direction. For slgce A
no deviation >12' was recorded, but for sample B a deviation greater than 1

was obtained. It should be borne in mind that this could relate to the

flatness of the edge. '
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A special stage has been designed (Report No: 15511/MS) for the measurement
of trapezium-shaped Saw o{~-quartz plates. A similar special mount could be
constructed for measurements on standard size lithium niobate Plate edges
if required.

Head of Division: B P RICHARDS

Copy to:

Mr D H Roberts
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Sample

Measured deviation from
nominal orientation (#5')

Circular Slice (No 3)

Circular Slice (No 4)

Cut
Cut

Cut
Cut
Cut
Cut

Cut
Cut

Cut
Cut
Cut
Cut

piece

piece

piece
plece
plece

piece

plece

piece

piece
plece
piece

plece

(a)
(a)

(a)
(1)
(A)
(a)

(B)
(B)

(B)
(B)
(B)
(B)

'Nominal Orientation

of face/edge
Y-cut §10703
Y-cut £1070%

Pos 1 2 <0001>

Pos 2 "

Pos 3 n

Pos U "

Pos 5 .

Pos 6 "

Pos 1 "

Pos 2 "

Pos 3 "

Pos U "

Pos 5 "

Pos 6 n

OO

51
T

4 0° 8¢
4+ 0% 70

[o]

2
10
51

12!

| ]
o O O O
o o o

o

1 R
0!

14
8!
9'
16

JT O
o o0 O o

4~ Measurement

L g

Measurement

2 to long direction of edge

45° to long direction of edge

N A
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ORIENTATION MEASUREMENTS OF LITHIUM NIOBATE (LiNbO_,) AND & QUARTZ (S:OZ)
-
SLICES FOR SAW DEVICES

Lithium Niobate Slices

The above Y-cut either rectangular or circular in shape. The long direction '
of the rectangle defines the Z-axis for the rectangular slices and the direction
perpendicular to the flat for the circular slices. The requirement is to

check the cut of the slice and the Z-axis direction.
. N

o Quartz Slices '

The slices were ST-cut. The requirement is to check the cut and the X-axis
direction nominally parallel to one edge.

Orientation Measurements

Angular deviations from the nominal orientation measured usinga Hilger & Watts

Y130 Quartz Crystal Goniometer calibrated to read to one minute of arc. Determina-
tions are made using a standard stage. For measurements on the edges the

sample is supported by accurately right angled (<2!) glass bloeks or a glass
V-groove. Where the geometry of the slice allows measurements are made

in two directions at right angles. The accuracy is dependant on the flatness

7

and positioning of the edge. (Ref Report Numbers: I7v'2-7/u5 anel 170t

If required a special stage could be constructed similar to that designed for
trapezium shaped ST-quarter SAW plates {Report No: 15511/MS).

The side of the cut (ie AT ST or BT) for of-quartz samples and correctness of
the cut in relation to angular distance from the Z-axis (c-axis) are checked
using a standard X-ray Diffraction back reflection Laue technique.

3. prew .
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CHIEF INSPECTOR W.J.A.

'RECORD  MC : | MAIXTAINZD CCPY

TITLE
RICROWAVE DIVISION - FLOV DIAGRAM - SAW DEVICES
. AND BOMDED STORE
> .
[ SUBSTRATES soxxs TN * t
nTS
» 8 '
; e B P om e
> ORIENTATION CHECK PREPARAT 1OM
o. :
(u.'») TUNING SOARDS
[ J] INTO BONES
L )
3
€
K]
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[ )
E
B
]
L
£
[
©
[~
I
K]
-
€
®
°
e
€
o
O
I
4
-d
(o]
LN
1)
'é. '
- : ) P
"NOTES -
1) AEFER TO MICROVAVE BIVISION FLOV CHART QAX 061 SECTION §
2) QC/0A GATIS ARE SET O THE INDIVIDUAL LINE BATCH TRAVELLER.
0\'\
| BT
L
A\
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EXTRA COPIES TO:
MGB JH DG

THERMOCOMPRESSION BONDING

ELNO . YM 1L .. ........-
SHEET NO . Sheet. lof.3..

Electrical connections are made between the summing bars of the
transducers a2nd the gold plated circuit board pads by means of triple
0.001" diz.gold wires (a suitable gold wire is MK goldwire 25my available
The positions and points of contacts of the
required bonds are to be found in the device Engineering Instructions.

from Dage Intersem Ltd.).

FIRST (BALL-TYPE)

SECOND AND THIRD

BOND (STICH-TYPE)
BONDS
4 [ 4
| \ |
GOLD PLATED ALUMINIUM PLATED
SURFACE E.G. SURFACE - E.G.
P.C.B. PAD TRANSDUCER
SUMMING BAR
' - A\ N
SCHEMATIC DIAGRAM NO.2. A
0 QD?\{O\,\S'O P:\?.o'
MY i uwor
‘\?\Q “GO 0
““Q’Q“oc \5\.) B .
WS c;,c‘ Rt
issue No: 1 2 3 4 \ W' ? s ] 0
Date 1¢/3/22 \ S
Prep. by \ =
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' FOREMAN JMS MGB JH DG SHEET NO 2.af 3........
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RECORD MC . s / ﬂﬂ:—

R

TITLE GENRAL BUILD STANDARD - SAW DEVICES
THERMOCOMPRESSION BONDING

PROCEDURE (Using Precima TCB21)

1) Switch on power supply at mains and press POWER ON button
on machine.

2) Open nitrogen, hydrogen and vacuum supplies at taps, and
press HYDROGEN and TOOL HEAT buttons on machine.

3) Set up the operating conditions as follows:-

a) Hydrogen flowmeter between 30 and 35 (no units indicated)
b) "Temperature" between 8 & 9 for both channels.

NB A tip temperature of 800 - 900°C as indicated by the
panel meter should be obtained when bonding with
these conditions.

c) "Power" between 8 and 9 for both channels. (No units are
indicated)

d) "Time" between 5 and 9 for both channels. (No units are
indicated).

e) "Vibration" on for channel 1 only . (See Note 3).

f) "Flame-Off Speed" to give a flame-off cycle time of
about 1 second.

4) Ignite the hydrogen gas jet using suitable ignition (e.g. a
- peizoelectronic gas lighter). It may be useful to activate
the flame-off control (the right hand lever) and press
MOTOR STOP to make the jet nozzle more accessible.
S5) Press NITROGEN button.

6) . Place device to be bonded on a suitable mount on the supporting
platform below the bonding tip. Ensure that the bonding tip has
sufficient freedom of movement to make contact to the points to be
connected by suitable adjustment of the left hand joystick control.
(Coarse adjustment is achieved by releasing the vacuum to the
Joystick mount "using the microswitch on the mount). Adjus
binocular microscope for optimum viewing conditions of
points to be connected.

ﬁ[.;‘\.. LlhiCOLN — Confidential — for lnformatlogi) employees only.

issue No: 1 2 3 4
Date 16/2 /%3
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RECORD M
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THERMOCOMPRESSION BONDING

PROCEDURE

7) Ensure that the bonding tip is threaded, and that there is a ball
of the correct size (about 3 times the diameter of the wire) at
the end of the wire. If not, pull a length of wire through the
tip using tweezers and flame-off so that the flame cuts the wire
at about 3mm from the tip. Keep fingers well away from the flame
and the tip.

8) When a suitable ball has been obtained, lower the bonding tip using
the right hand lever, so that it comes into contact with the area to be
connected. N.B. The first bond, or ball bond, is usually made to the
gold plated connecting point. Sandwich the ball between the tip and
the relevant area of the filter, and fully lower the right hand lever.
The tip will now heat automatically, and the workstage illumination
will dim for the duration of the bonding cycle. When the cycle is
complete, raise the tip a few mm and move the device using the left
hand joystick so that a second "stich" bond can be made to the
relevant area on the relevant transducer. Again lower the right hand
jever and sandwich the wire itself between the tip and the bonding
point, allowing the bonding cycle to be completed as before. Raise
the bonding tip by a few mm and after suitable manipulation of the
joystick, make a second stich bond adjacent to the first. Finally,
raise the bonding tip completely and flame-off the trailing gold wire
by suitable manipulation of the right hand lever. The flame-off
operation activates the "tail puller” which automatically removes the
trailing lead emerging from the final stich bond. If this is not
operating properly the tails may be carefully pulled manually using
tweezers. If at any point in operation 8 the gold wire does not
adhere to the relevant surface after the bonding cycle, carefully
remove any wire remnants from the area and recommence at operation 7.

9) Repeat operation 8 as required for each electrical connection using
new contact points on the relevant gold pad or transducer summing bar.
NB (i) It may be necessary to gently abraid the relevant gold plat
surface prior to bonding using a suitable sharp implem , £lais
brush, or cleaning with an acetone impregnated t e.
(1i) It may be necessary to periodically adjust
outlined in operation3. E.g. tip tem
to be adjusted according to surf

.o
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BRITISH STANDARD REFERENCE : BS9450 APPENDIX E, MIC-CQC 8

CERTIFICATE NUMBER
MANUFACTURER

GEC LTD, HIRST RESEARCH CENTRE, EAST LANE,

N WEMBLEY, MIDDLESEX, HA9 7PP

TEL: 01-904-1262

BASIC TECHNOLOGY
SUBSTRATES
PATTERN FORMATION
CONDUCTORS
ASSEMBLY

ENCAPSULATION
PACKAGE

RATINGS

Thin Film deposition and delineation

Alumina and spinel

Photolighography and etching

Gold

Delay line fitted into metal enclosure with
suitable clamps, thin film tuning circuit included
in required position and connected and tuned.

Gasket sealed lidded metal case

Precision metal container fitted with microwave

connector.

Max. power input

Operating temperature range
Storage temperature range
vibration (Operating)

+20 dBM for 0.5 sec
-40°C to +85°C
-50°C to +90°C
10g 30 Hz to 2 kHz

INSPECTION AND TESTS

SCREENING
TENVIRONMENTAL
B59450 REFERENCES

Reference 1.2.9 of BS59450

TEST

Rapid change of temperature
Damp heat, cyclic

Acceleration, steady state
Vibration, swept frequency

Shock
Sealing
Endurance
Bump

TEST CONDITIONS

-26°C to +80°C

12 cycles, 12 hours
each

196 m/s2

20 to 2000 Hz,

98 m/s?

490 m/s2, 11 ms

+80°C

+85°C (non-operating)
4000 bumps of 40g 6 ms

TYPICAL PERFORMANCE

LEVEL OR STAGE OF CUSTOMER
PARTICIPATION IN DESIGN

GUIDANCE TO CUSTOMER
DOCUMENT

Delay of 30 us at reference frequency of 3 GHz with
bandwidth of +300 MHz and insertion loss of 26 dB.

To be publiished
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TITLE GENERAL BUILD STANDARD - SAW DEVICES
DIMENSION AND ORIENTATION .

e

A sample check (10%) must be carried out on external dimenslons.'§6i¥shéé'*
surface quality and crystallographic orientation against relevant drawlngs.

See device Ef.

1. DIMENSIONS s T

Check each slice !n the sample uslng an Etalon mcro~hptd chrometor :
(or equivalent), .resolution 1 micron, the thickness dimension being:
checked to be within the speccfied tolerances. Check the Ieng h and :
. width dlmensions using a standard micrometor, .

el e c% . s

2. ORIENTATION
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= - The orientation is checked using a sultable crystal X-rly‘gonlomeur et
5 using standard procedures to meet the specified requirements; (see devlce
"' El) these measurements are comparative about a mean figure and on that '
= basis are self checking. Any possible discrepancies can-be checked by .
£ reference to HRC's (Hirst Research Centre). Crystalography Departmont
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who have apparatus traceable to HPL standards. :
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HIRST RESEARCH CENTRE

DRAFT INSTRUCTION
OCTOBER 1983
A J BYRNE

OPERATION OF DAGE PRECIMA MASK'DEEP UV. ALIGNER

The UV lamp power supply operates independently of the aligner controls.

The power supply is located under the main aligner table on a separate

stand. The aligner controls are situated on RH side of the table.

To

switch the lamp on:-

DO

NOT alter the variable power controls on the power supply front panel.

Switch on the power, using the front panel "power" switch.

Press in the red “"ignition" button and release. The lamp will light.
If it does not, call for help.

Allow the lamp to warm up for 15 mins.

Switch the meter to measure thé voltage and then the current.  Now
adjust the variable power control carefully, using the fine control
pdrt, so that the product of the voltage and current readings is
‘350 watts or slightly less.

NB: The adjustment required should be very small, if any.

The lamp is now ready for use. The adjustment should be repeated
every hour or sd of operation.

operate the aligner:-

Switch on the aligner controls by pressing the RED button marked "POWER".

With the "Mask Hold" off and the BLACK chuck control knob in the "OFF"
position, ensure that there is a least 20 ins. (Hg) of vacuum reading
on the gauge. DO _NOT operate the aligner if this is not satisfied.
Fit a mask holding plate. A plate with a suitable aperture for the
mask to be used must be chosen. The plate is removed by undoing the

thumb screw at the front and the 2 Allen screws on the hinge piece at

¥ |
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the rear of the plate. Refitting is the reverse. Note that the
small rubber tube must be refitted carefully to the plate tube.

Fit a substrate chuck. A chuck of suitable diameter must be chosen

- such that the rubber sealing ring of the chuck does not overlap the

mask edges. However, the smallest chuck which just accommodates the
substrate size, is most suitable.

To remove the chuck - rotate the chuck control knob to "level®, lift
out the chuck with spherical bearing and vacuum and nitrogen lines
attached. Carefully remove the lines, noting the position of the
line with the red marker (nitrogen) ie. attached to the off-centred
pipe. Clip the pipes into the guide pin location pins at the rear
of the spherical bearing base'£o ensure that they do not fall into

the central hole. Unscrew the spherical bearing from the chuck.

Refitting of the new chuck is the reverse of the removal procedure.
Ensure that the pipes are fitted the correct way round, and that the
guide pin is located correctly. Also ensure that the spherical
bearing moves freely. Adjust the air supply control on the main
control panel to suit.

Note that the chuck centre must be adjusted io give the correct sub-
strate surface height, ie. 1mm approximately above the outer metal
rim. This is adjusted by slackening the 3 small Allen screws in the
centre part of the chuck and rotating the centre with the special
adjustable peg spanner. Then tighten the 3 Allen screws.

Load the mask. Ensure that the mask has been suitable cleaned.

Position the mask, chrome side down, on the underside of the mask

8]
w




DRAFT INSTRUCTION

EXHIBITNe. S (D)

OCTOBER 1983
SHEET 3

11.

12.

13.

14.

holding plate, so that the vacuum groové is covered all round. Hold

the mask in position with one hand and switch on the "mask hold" button.

" Ensure that the mask is.held securely before removing the supporting

-

hand.

Load the substrate.

Move the control knob to "load". Place the resist coated, pre-baked
substrate in the centre of the chuck. If the substrate does not

cover all the vacuum- hold down grooves - then they must all be covered
with insulating tape (sticky side down); however, no vacuum hold for
the substrate will then be available. Similarly, if the substrate is
‘back cut', the vacuum groove myst be covered.

The substrate must have its pfbpagation direction aligned approximately
with the direction of the mask pattern. (SAW only)

Screw up the mask holder support screw (located at the front LH side of
centre of the table) so that the ball bearing is well proud of the
support pillar. .

Lower the mask holder(it is held on an automatic catch and must be
raised first). Thé orange indicator light (next to the chuck control
knob) will come on, indicating that the mask is not in contact with the
substrate.

IF the pattern to be printed is the first or only layer, proceed as
follows:-

Using the coarse X,Y and e micrometer controls, and observing with the
naked eye, position the substrate carefully so that the propagation
direction of the substrate material is lined up pregisely with the

propagation direction of the mask pattern (SAW only) and so that the pattern is
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15.

16.

17.

18.

19.

suitably placed on the substrate, usually centred. (This is usually
achieved by lining up a 'bus' bar of the mask pattern with one of

the substrate edges which has been kept carefully oriented with the

material propagation direction during previous substrate machining.
Then move the pattern to the chosen position on the substrate).
Lower the mask holder steadily by screwing down the support screw.
When the rubber ring of the chuck just comes into contact with the
mask, move the chuck control knob to the 'level' position. - Lower
the mask holder a little more so that the rubber makes good contact
with the mask, but ensure that the orange light is still on - ie.
the mask is not in contact giih the substrate. Check that the
pattern is still correctly aligned on the substrate. Lower the
mask completely so that the orange light goes 6ut.

Observe the contact fringe pattern and, with light finger pressure,
load the mask holder to note the fringé pattern changing. The
fringe pattern indicates the quality of contact.

Move the chuck control knob to "Align". The fringe pattern should
show no more than 6 fringes across the main pattern area.

More fringes than this inidcate very poor contact and advice should
be sort.

Move the chuck control to "Expose". The fringe pattern should show
no more than 4 fringes across the mask pattern area.

Swing the lamp housing over the mask holder, using the red handle

attached to the lamp housing arm.
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20. Adjust the exposure timer to a suitable time for the resist coating
on the substrate.

21. Press the RED button next to the chuck control knob. The shutter
will open for the preset time.

22. After the shutter closes swing the lamp away.
Rotate the chuck control knob to "Align“.

23. Screw up the mask holder support screw so that the mask is clear
of the substrate (orange light on). If the substrate sticks to the
mask, raise the holder slightly and gently tap it down onto the
support pillar. If the mask still sticks, carefully pull the
substrate off the mask ....
DO NOT: Push the substraté:along the surface of the mask.

Dig tweezers between mask and substrate

24. Raise the mask holder onto the automatic catch.

25. Remove the substrate from the chuck. If the substrate is held down
by vacuum, rotate the chuck control to "LOAD".

26. Develop the substrate immediately - referring to the suitable
process schedule. |

" 27. Repeat from 11. for next substrate.

28. After the final device has been printed, remove the mask, remembering
to support mask before switching off “MASK HOLD" vacuum.

29. Switch off lamp power supply but do not alter the variable controls.

30. Switch off the aligner power. Leave the mask holder and chuck in

place with the mask holder in the raised position.
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4 ABSTRACT FOR INCLUSION IN PD 9002

British Standard Reference : B9450 Appendix E, full assessment level

Certificate Number

Manufacturers .+ GEC Research Laboratories,
Hirst Research Centre, East Lane,
Wembley, Middlesex, HA9 7PP

Tel No: 01-904-1262

Basic technology . Thin film using Rayleigh mode theory

Substrate :  Quartz or lithium niobate

Pattern formation . Photolithography and etching

Conductors : Interdigitated transducers, aluminium

Assembly . SAW element flexibly fitted in metal enclosure with a

suitable adhesive. Add-on components such as printed
circuit boards and inductors included in box where
required by design

Encapsulation ¢ Lidded box, compression or seam welded (hermetic)
Package . Precision metal enclosure (welded sealed)
Ratings . Maximum power dissipation : 10 mW
Maximum operating temperature range -26°C to +80°C
Operating temperature : +40°C
Storage temperature : -40°C to +85°C

Inspection and tests

Screening :  Reference 1.2.9 of BS9450

Environmental -+ Tests, inspection levels as for full assessment level
in 1.3.3.1 of BS9450

BS9450 reference Test Test condition

1.2.6.1.3 Rapid change of temperature -26°C to +80°C

1.2.6.5 Damp heat cyclic 6 cycles

1.2.6.9 Acceleration, steady state 196 m/s?

1.2.6.8.1 vibration, swept frequency 55 to 2000 Hz, 98 m/s2

1.2.6.6 Shock 490 m/s2, 11 ms

1.2.6.1.4 Sealing As in BS2011, test K

1.2.7 Endurance +85°C (non-operating)

Typical performance : Fast cut-off SAW bandpass filter up to 200 MHz centre
frequency. Fractional bandwidth: Quartz : 0.3%
Lithium: 10%
niobate approx

Level or stage of customer participation in design: 103 ,

Guidance to customer document: To be published




CERTIFIED TEST RECORDS

Component manufacturer

Place of manufacture

petail specification and issue number:

Description of component :

Current five month period

Date of commencement of current
3 year period

EXHIBIT No. 2 (CTD.)

GEC Research Laboratories

Hirst Research Centre, East lane,
Wembley, Middlesex HA9 7PP

TEL NO: 01-904-1262

BS9450 - SAW-CQC5 - Issue 1
Wideband surface acoustic wave
filter on lithium-niobate substrate
in hermetic seal metal case. Centre
frequency 120 MHz. Full assessment.

30th September 1983 to
28th February 1984

30th September 1983

This certified test record is a
carried out on accepted lots in

CHIEF INSPECTOR :
SUPERVISING INSPECTOR:

complete and accurate record of the tests
cordancgwith the specified procedures.

PN

Similar devices during
current five months

SUBGROUP OR TEST Tested - Defective
A2 (i) Reference frequency 3 0
(ii) Bandwidth 3 0
(ii1) Insertion loss 3 0
(iv) Ripple 3 0
B2 (i) Rapid change of temperature 3 0
(i1) Fine leak test 3 0
(iii) Damp heat cyclic 3 0
B4 (i) Acceleration, steady state 3 0
BS Eﬁdurance - 200 hours 3 0
€1 (i) vibration 3 0
Shock 3 0
(i) Damp heat, steady state 3 0
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THE GENERAL ELECTRIC COMPANY LIMITED EXHIBIT No
: (CTD.
HIRST RESEARCH CENTRE ﬁl )

WEMBLEY, MIDDLESEX

HA9 PP
MATERIALS SCIENCE DIVISION
MATERIALS CHARACTERISATION DEPARTMENT
Department Report No. 1511/MS C. Dineen
Date: Approved by:
. B.J. Isherwood
For: . D.A.S.

Orientation Measurements on large ST-CutetQuartz plates
for Surface Acoustic Wave Device Application

1. Introduction

A requirement has arisen for a facility to be established which
will permit orientation measurements to be made on large single crystal
plates of ST-cutw~—quarts. The plates, which are 2.5am thick and 15mxm
wide have a 7.6° bevel at each end (trapezim shaped) and a maxisum length
of 205am.

These measurements are required for quality assurance purposes
in connection with the manufacture of Surface Acoustic Wave Dispersive Delay
Lines. The orientation specifications for these plates are as shown in
the figure.

The standard procedures which would normally be employed to
determine the orientation of large blocks of single crystal material
cannot be applied directly in this instance becaunse of the sizse and shape
of the crystal plates. A modification to the basic procedure has therefore
been devised to facilitate the determination of the ST-cut, whilst a new
specimen-mounting jig has been designed and manufectured to permit measurement
of the position of the x-axis. .

This report describes the revised neaaurenént procedures and
illustrates the methods empleyed with results obtained on a large ST-cut
o~quarts plate (Z140SE413254, Serial No. 145).

2. Equipment

The equipment used to make the orientation measurements was a
Hilger and Watts Y130 quarts crystal orienter, calibrated to read to one
minute of arc. The ST-cut determination was made using a standard specimen-
mounting stage whilst to facilitate the determination of the angular position
of the x-axis a nev specimen stage was designed and manufactured. The new
specimen stage supports the erystal in a horizontal position and allows
the crystal to be rotated abeut an axis parallel to the long edge of the
erystal. Measurements carried out by the Inspection and Calibration Service
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st H.R.C. indicate that the angular errors introduced into the orientation
determination by a rotation of the plate through 180 are less than 0.3'

(minutes) of are.

3. Orientation Determination

3.1 General Considerations

A nuber of problems exist with the panufacture and preparation

of large single crystal plates. Amongst the more jmportant, from the point
of view of the orientation specification are those associated with the
distortion of the plate which oecurs during the manufacturing process.

The effect of this distortion may be illustrated by the consideration of the
two extremes which may occur in practice. These are

1. The crystal lattice is undistorted, but the reference
. gurface and edges of the plate do pot conform to the
{latness rpeeificationl. :

9. The surface and edge flatness speciﬁcations are satisfied,
but the crystal lattice is distorted. : :

.

The nature of the distortion may vary from a simple uniform
deviation of the surface from the desired orientation to a uniform curvature
of the crystal lattice or reference surface and edge. The possibility that
both forms of distortion may be present must also be considered. The effect
of these distortions range in complexity from a simple misorientation angle,
which is characteristic of the whole plate, to an angular orientation function
which describes the local relationship of adjacent parts of the crystal

lattice to the reference surfaces.

. This latter measurement is, since it pecessitates a detailed

study of the entire surface of the crystal, & lengthy procedure. In the
context of the present requirement is is proposed that the orientation deter—
mination- be confined to measurement of the misorientation of the crystal
lattice with respect to the reference surface at each end 6f the plate.
Local variations in the orientation of the plate will not be observed,
however this procedure should detect excessive curvature or twist, the

most likely problems to occur in practice. It should be noted that the
orientation error associated with the maximum permissible deviation from
flatness npeciﬁed for these plates would be of the order of 0.5' (ninutes)

of arc.

In view of the size of these plates and the requirements listed
jn item 2.1 (1) of the quality assurance specifications it is strongly
recommended that an X-ray topographical or other such technique, capable of
revealing twinning and other lattice defects, be used to examine these
crystals. _

3.2 Proposed Bgerimental Procedure

It will be assumed in the gections which follow that the basic
orientation of the plate is correct i.e. that the sense of rotation of the
cut is correct and that the angle of rotetion is approximtely correct.
The Laue X-ray diffraction technique may be used to establish the basic
orientation of the plate. '

fThe
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The proposed procedure is illustrated in the sections which follow
by a description of an orientation determination made on crystal
No. Z1405M413254 Serial No. 143.

8.2.1. Determination of the ST-cut orientation

The basic calibration of the crystal orienter, equipped with the
standard specimen stage was first established with the aid of a reference block
of el—quarts with a lmown orientation. The orientation of the ST-cut in the
plate was then determined us‘:i’.ng both the 011 (Bragg angle 13° 19' - Cuka
and the 0323 (Bragg angle 34" 4' - CuEx ) reflections as described below.

1. The plate was mounted vertically with the polished surface
in contact with the reference surface on the specimen stage.

2. The X-ray detector was then positioned to receive the diffracted
beam-and the orientation of the plate adjusted until a diffracted
beam was detected.

3. The angular position of the crystal was then noted and used to
calculate the orientation of the polished surface.

4. Steps 1-3 were then repeated at the other end of the rod.

The measurements made were as shown below.

End Or_:i_.enta.tion of Plate l(isorie_gtation w.r.t. the rgflector
(See figure) 0111 0233 0111 0223

A 8° a5’ 40° 58’ e 4% v -6° 54°

B 18° 6 27° 19 + 4° 47 ~6° 45

The theore}ically calculated angles between the 0111 and 0223 planes
and the ST-cut are 4° 32' and 7° O respectively. ' The 0111 and 0233 plsnes
are ef.i)'ec'tively rotated Y cuts in which the angles of rotation are - 38 13'
and 49 45' respectively. The angle of the cut at each end of the rod is
therefore : )

End A 42° 57' (0111) & 42° 51+ (0233)
End B 43° o' (0111) &43° o+  (0233).

The accuracy-of each determination is estimated o be 23'. The
digfercnge in. the orintat%on 01 the eut at each end of the rod (nean at A
42° 54! 3',.mean ¢4 B 43" 0' ~ 3') {s therefore ngt significant so that we

may calculate on average for the four results of 42 57' * g¢,
o
3.2.2. QOrientation of the x-axis

The new crystal mounting stage was fitted to the goniometer and
the basic calibration again established using a block of x-quartz of lkmown
orientation. The orientation of the x-axis was then determined in the plane
of the plate and at right angles to it, at both ends of the plate as indicated

below. 107
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. 1. The orystal was mounted in the plate holder with the polished
surface uppermost and horisontal.

2. The position of the detector was adjusted to receive the
1010 reflection and the orientation of the plate adjusted
until a reflection was observed. .

3. The crystal was then rotated in 90° steps and at each step
the orientation of the crystal at which a reflection occurred
noted.

. 4. The crystal was then remounted with the other end of the rod
in a position to diffract and the measurements repeated. The
results obtained are shown below.

Position 1 Position 2 Position 3 Position 4
End A 17° 50° 18° 18.5° 18° 45 18° 15°
Bd B 17° s0.5° 18° 18’ 18° 44 18° 1s°

- The means of the values at positions 1 & 3 and 2 & 4 give the Bragg
angle for the reflection employed. :

Positions ‘ Positions

143 24 4
BndA - 18° 17.5° - 18° 16.8°
End B 18° 17.3" 18° 16.5'

. Since there is no significant difference betvogn thig group of
angles, we may calenhts a mean value from the set as 18 17' 2 0.2'. The
theoretical value is 18° 17',

The differences in the results obtained at positions 1 & 3 and
2 & 4 give an angle which is twice the orientation error of the x-axis with
respect to the major edges of the plate. At end A the axis lies in the plane of
the plate to within 2' however in the plane it makes an angle of 27.5' with the
major edge. Essentially the same result is obtained at end B. The accuracy
of the determination is estimated to be & 2' of are.

4. Smmmpry and Conclnsionl_

Procedures have been devised and equipment developed to facilitate
orientation measurements on large single crystal, ST-cut plates of «~quarts.
The procedures and equipment have been exployed to determine the orientation
of a typieal erystal plate {No. Z140SE413254 Serial No. 145).

The orientation of the ST—cut was found to be 42° 57' % 4' just
within the specification of 42° 45! 3 16'.  The x-axis was found to lie in_
the plane of the plate to within 2' X 2', but to subtend an angle of 27.5' & 2°
with the long edge of the crygtal. The erientation of the x-axis is therefore
outside the specification of = 15°.

/Beference 19 8 !
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FIGURE

Orientation Requirements

r N G

thickness 2.5 d 0.3

Orientation of the Polished Face.

ST-cut axis 7 ' rotated + 42° 45' = 15' from Y
Each long edges with axis = 15°

All dimensions in millimetres.
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Ik DRILLING AND SAWING OF QUARTZ AND ALUMINA SUBSTRATES
FOR SAW APPLI1CATIONS
ORILLING (ALUMINA ONLY)

A. For Round Holes

1. Refer to the E.!. for the circuit concerned, to determine the
size of hole required and its position on the substrate.

2. Noting this information, the correct drilling machine and type
of drill may now be chosen. .
Use the meddings MB10 for holes needing accuracy in position, or
for particularly delicate jobs, up to a maximum size of 3.5mm for
_normal use.
Use the Micromeccanica for all general drilling up to 3.5mm
Use the Meddings for holes greater in diameter than 2.5mm,

Note that the drill used may be chosen to suit the job undertaken,
and may not be as the above guidelines suggest. This is acceptable
if the drill chosen is the one to suit the needs of the job,
provided non standard tube or solid drills are available.
3. Use a wax to fix the substrate firmly onto a glass base, with the
" datum edges of the substrate overhanging slightly and parallel to
the edges of this base, when necessary for accurate alignment.

k. Fix the glass plate to the X-Y table (with the edges parallel to
the travel of the table, and the datum at a known point, when
necessary) and then position the table to allow drilling of the
substrate in the required position. )

5. Apply coolant to the area to be drilled, either via a wash bottle or
through the waterfeed system on the meddings drill. :

6. Drill by applying light pressure over short periods to allow
adequate flow of coolant over the position being drilled.

7. After drilling, separate the substrate and the glass by ng\ the
wax, and clean the substrate in a suitable solvent.

\’ AT '
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e DRILLING AND SAWING OF QUARTZ AND ALUMINA SUBSTRATES

FOR SAW APPLICATIONS
DRILLING (ALUMINA ONLY)

B. To Remove Large Areas from the Substrate (Alumina Only)

1. As A No. 1

2. Use a wax to fix the substrate firmly to a glass base.

3. Use an old bit and move the substrate while drilling so that a
continuous hole is drilled all round the edge of the area to be
removed.

4. As A No. 7

5. Use a diamond file to smooth the drilled edgeS

- 6. Clean with acetone.

C. For Square and All Other Holes (Alumina Only)
1. As B No. 2 |
2. As A No. 1

3. Fix the glass plate to the X-Y table and then position the table
to allow drilling of the substrate in the required position.

4. Use the ultrasonic drill and a slurrey of carborundum to drill the
hole.

5. As A No. 7 
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F S McCLEMONT
22 JUNE 1983

TECHNICAL NOTE .
BS9450 CAPABILITY - CALIBRATION OF HEWLETT PACKARD 8507B
NETWORK ANALYSER SYSTEM

"There has recently been some uncertainty associated with the calibration
procedure for the Piezoelectric Departments HP 8507B network analyser.
Calibration is essential for maintenance of BS9450 capability for SAW
devices and other (Def Stan 0521) contracts. The current procedure

is as follows; a number of coaxial reflection and transmission standards
are measured annually be EQD (Aquila) at appropriate frequences. The
calibrated standards are then re-measured using the Piezoelectric
Departments HP 8507B and the results recorded. This is all relatively
straight forward. The uncertainty arises in deciding what ariteria
determine whether the instrument is within calibration. In an effort
to clarify this point I have spoken py telephone with Mr Barry Colville
of Aquila, who is responsible for the calibration of Aquila's own

HP 8507B. A summary of the discussion is given as follows:-

i. the Aquila analyser is also calibrated using a set of traceable
standards. ] .
ii. measurements from the analyser are recorded weekly, allowing
a statistical model of the variations and discrepancies to be
established.
iii. EQD rely on automatic measurements employing error correction
software.

The following recomendations were made:-

i. HRC should measure standard more frequently, eg. weekly or
monthly.
i1. The method of measurement (ie. manual or automatic) should

reflect the normal method of use of the instrument. In our
case, thia is usually a manual only method, although some
error corrected measurements could be made for, for example,
small return losses.

i14. Whether the instrument is within calibration for a certain
measurement or not could be decided by imposing sensible max-
imum allowed deviations of the HRC measurements from a true
(EQD) measurements of the standards, these being determined by |
reference to what is actually called up by customers/specifications
for the devices in question. 113 -
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It was agreed that it would be very difficult to decide calibration
in terms of the published performance specification of the instrument,
since this is only given for each section of the system individually.

In view of the above comments I suggest the following criteria are
employed as & provisional starting point:

1. (Measurements at 10, 30, 100 500, 1000 MHz)
50 Okm Termination

VSWR to be within ¥0.01 of the EQD value on both parts.
Reference - open circuit APCT.

2. 2dB, and 6dB Reflection Standards

Return Loss to be within %0.1dB of the EQD value on both
parts, using AIM if necessary. .
Reference - open circuit APC7 for manual measurement.

3. 12dB Reflection Standard
As (2) but tolerance = ¥0.24dB.

4. 1dB, 3dB, 6dB, and 10dB Alternators

Alternation to be within %0.1dB of the EQD value for S,; and
S., , referenced to 2 off APCT cables. '
Reference - HP 8120-2291.

5. 20, 30, 50dB Alternators
As (4) but tolerance = ¥0.2dB

6. 80dB Alternator
As (4) but tolerance = 20.5dB.

7. 30cm Airline Fleckrical (0}7“ i [erm
To be determined f EQD vulue & 30 /IDO A

Wik Olem @ 502/ 10TD At
FREQUENCY CALIBRATION

A procedure for the frequency calibration of the 8507B has not yet
evolved. The requirement is to ensure that the market gives valid
readings, since this 1is the normal method of device frequency measure-
ment. The Piezoelectric Department has a frequency standard (rubiduim)
traceable to a Primary (Droitwich). There appears to be no convenient
method of using this to calibrate the market directly. However, &
method has been proposed by which passive frequency standards, eg-. quartz
crystal or SAW resonators with moderately high Q values. The resonart
frequencies of these components could be geasured on the Resonator
Parameter Measurements System, which has frequency sources traceable to
the off - air standard, and then re-measured on the 8507B using the
frequency marker. A comparison would determine whether the figures
obtained were within a sensibly prescribed tolerance band.

14 .




EXHIBIT No.

2

 (CTD.)

F S McCLEMONT
22 JUNE 1983
SHEET 3

-

CIRCULATION: A J Dyer

"E Read

A J Byrne

J B Patrick
D T Lewis

G Barradell
J Parker

FEFEETF FIF

1154




—

’//\_

HIRST RESEARCH CENTRE

EXHIBIT No. 2 (D)

S.A.H.s
Maintenance of NS 9450 Capability Approval

Discussion Held on Monday 23 May 1983

D T Lewis
25 May 1983
Present: Mr F S McClemont

Mr A L Haston
Mr D T Lewis

Introduction

The original BS9450 Capability Approval for the production of SAW devices

was granted on the 11th November 1981, consequently to comply with the
requirements of BS9450, a programme of work should have been completed

12 months later to maintain the approval. However this maintenance

exercise has not occurred, and EQD have intimated that the approval certificate
will be withdrawn if a maintenance undertaking is not completed by the
beginning of November.

fn an endeavour to retain our BS 9450 Capability Approval Status for SAMW
devices, D T Lewis has been requested to organise and supervise an _.exercise,
and will 1iaise with Dr Tim Reynoldson of EQD and Mr A Dyer of HRC.

To assess the present situation, and make an early start, a discussion has
-taken place.and some of the main topics are now reported.

SO Original qualification

The CQCs which were produced to obtain the original Capability Approval were

the 63.5 MHz Mc Michael filter on quartz, and the 60 MHz DPSK on 1ithium niobate -
LiNbO,. These two devices are no longer being produced at HRC, consequently the
capab?lity maintenance exercise will be conducted with a 200 MHz quartz narrow
band filter (CQC-SAW 4) and a 120 MHz 1ithium niobate wide-band filter (CQC-SAW 5)

2 Test samples

A number of devices of each of the two categories will be constructed and
three samples of each type will be selected and fully tested for the purpose
of Capability Approval. '

3 Material and components

None of the components or material for the production of the quartz devices is
available at HRC. However production of these filters is about to commence
at MEDL, Lincoln, and components will be available from that source.

A1l components for the LiNb03 filter are stocked in HRC bonded store. 116
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4 Test equipment

The equipment which will be used to test the electrical parameters of the
filters will be a Hewlett Packard automatic analyser - Type 85078.

It is checked periodically against standard attenuators which, in turn,

are calibrated at EQD, Aquila, Bromley. The present calibration period
expires in July 1983, hence re-calibration must be carried out inathe

near future. G Barradell - who is responsible for the standard attenuators,
has been informed. The calibration frequencies are at 30 MHz, 100 MHz and
500 MHz.

5 Device sealing

The quartz device-saw 4 - is hermetically sealed by ‘seam' sealing. This
operation is performed at MSDS Portsmouth.

The lithium-niobate filter is sealed by resistance welding which is conducted
at MEDL - Lincoln.

6 Process manual and drawings

Only limited data manuals and drawings exist at HRC; MEDL-Lincoln will be
approached to try and obtain copies for HRC of production instructions for
SAW-4. The build standard for CQC-2 will be used as a basis for SAW-5.

7 General comments

SAW-4 packages and 1ids are obtainable from Misco Ltd.Quartz substrates
are obtainable from ITT Harlow. Alumina substrates with 'thick film’
circuits are available from MEDL. Chip inductors and trimmer capacitors

. are usually stocked at MEDL Lincoln, but may also be purchased from Stanwyck

Inc. U.S.A.

SAW-5 packages are purchased from Misco Ltd. Lithium-niobate bases are
purchased as 'SAW' grade, from Messrs. Barr and Stroud, who are working in
conjunction with RSRE to generate a more definitive specification.

The substrates are tested and qualified at HRC at present.

8 Masks

A mask for SAW-5 1is available, but a mask for SAW-4 will have to be borrowed
from MEDL or generated at HRC. This would be an urgent priority, but even
so, is not likely to be available before mid-June.

9 Test specifications

Permission will be sought if necessary to use the MSDS specification for the
narrow-band, SAW-4 device, and from Stanmore to use the 120 MHz-SAW-5 filter.

10 Time scale
Figure 1 shows an estimation of the time required to complete the major

parts of the exercise provided no unforseen delays are encountered. These
time forcasts will be constantly reviewed and delays reported.
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N Summary

Required:
1
2

w

00 N O n b

Process instructions
Materials and components from MEDL

Confirm, check and qualify components and parts for
the LiN_0. device.

b3
Obtain test specifications
Check qualification of test equipment
Generate PERT diagram
Obtain drawings from Lincoln

Discuss minor details with Dr Tim Reynoldson

Circulation

Dr
Mr
Mr
Mr

E Read
A
F
A
Mr N
J
J
D
D

Dyer
cClemont

Mr
Mr
Mr -
Dr

atrick

Mr T H Oxley
Mr J Anderson
Mr S Neylon "

MEDL Lincoln
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EXHIBITNo. D  (cTD)

GEC RESEARCH LABORATORIES
HIRST RESEARCH CENTRE

WEMBLEY . 18 May 1983
\ ) .

TO: MR A J DYER

1

Copies to:
Dr D V McCaughan
Dr E Read
Mr D E Hooper
Mr A L Haston
Mr F S McClemont
Mr A J Dyer
Mr J H Holliday
VMr DT Lewis
Mr T H Oxley MEDL, Lincoln
Mr S I Neylon MEDL, Lincoln
Mr J Anderson MEDL, Lincoln

Ref BS9450 Capability Maintenance - SAW Devices

Thank you for your note of the 17th May. Now we have at last established

a funding method, it is important to get the work started and completed

as .soon as possible. I have asked Dewi Lewis to liaise with you on this
work and I expect he has already started. Presumably we shall cover

the lithium niobate substrate capability as well as the quartz substrate
for the £10K. I note your last paragraph and in these unusual circumstances
I think we can fund the QA costs ourselves.

I shall now write to Dr Reynoldson assuring him that we are putting the
work in hand.

J B PATRICK

JBP/1S
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1.

Description

This draving defines the characteristics and test requirements of a
quartz substrate for Surface Acoustic Wave applications. Dimensions and
tolerances shall be as shown on Sheet 3,

Materials

2.1. The material shall be single-crystal «-quartz, shoving no evidence
of twinning or other lattice defects, nor shall it include any part
of the seed crystal or interface region.

2.2. The orientation, which may be determined by the use of x-ray
diffraction techniques, will be as shown on Shegt 3. Each long
edge shall be parallel with the X axis to - 0.1,

Surface Finish

3.1. The substrate shall be polished on one major face, using the
'SYTON' or similar machano-chemical process. Other faces_
shall show a fine ground finish (Unless othervise specified)

3.2. Scratches
The polished surface shall show no scratches visible under a
microscope at x50 magnification. Scratches may be permitted
vithin lmm of the edges.

3.3. Pits and Dimples

The polished surface shall exhibit no pits nor dimples of latersl
dimension greater than lym except within lmm of any edge.
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M\ EV.]APPO. “YNCONTROLLED COPY DRG. £/6929 /A4
DATE JHIS COPY 1S UNCONTROLLED AND WILL || N SHEET 2 cF4
OT BE AUTOMATICALLY UPDATED. ALL DIMENSIONS IN MILLIMETRES
I$SUED 10 'UN 1983 UNLESS OTHERWISE STATED
LEASE DESTROY ALL PRINTS ©1983 MEDL
HEARING A PREVIOUS DATE. DRAWN TO B.5. 308

3.4. Occlusions

No solid or fluid occlusions shall be observable under 50x
magnification that either break the polished surface or
occur within 0.25mm of it.

3.5. Cracks

There shall be no visible cracks when viewed in strong incandescent
light.

3.6. Flatness

The polished surface of the substrate shall be checked for

flatness with the substrate supported on its ground surface

at the Airey points, that is supports approximately 22mm

apart for 40mm substrates and 17mm apart for 3dmm substrates.

The surface shall lie between two planes 10um apart except

that an oversll bow of 30um along the length of the substrate

is ellowed. These criteria shall not apply within 2mm of any -

edge.

4. Identity

The polished substrate shall be knownby it's MEDL identity with the
appropriate part number.

UNLESS OTHERWISE STATED THE
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DRG. 15622/ A4

Sheet 1

UNLESS OTMERWISE STATED

ALL DIAENSIONS IN MILLIMETRES

 ©1s 8!

AElI SEMICONDUCTORS

- 279

Operating Temperature .
Current Rating 8

(1]

Yeight Maximum

Maximum Power Dissipation @

Insulation Resistance
Dielectric ¥ithstanding Voltage

Load Life 8 s
Mechanical Configuration

Tolerance

. Resistance at 200MHz less than 20

:
1.91
. |

— 279 _

© 70K £t

D IMENS IONS
NOT TO BE INSPECTED

-55°C to 125°C |

90°C amb. (as specified “
0.03 grams Tol®vant data sheet)
909C « 175mVW

1000MA min @ 100V DC .

200V rms
80V rms

sea lavel

909C - 2000hrs @ rated curreat
1) Epoxy Overcoat '

2) Solder pads are gold plated
per MI1G4520¢ type 1 grade A

M= 20%
K s 10%

ohms,
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.‘A APFR y, . L m- IS‘ZI/AC
Inmn No Sheet 2

ALL DIMENSIONS IN MILLIMETRES
UNLESS OTHERWISE STATED

 ©O19 e

AE!l SEMICONDUCTORS

Pt. No. Value (uH) Manufacturer and Serial No.
1 0.15 Stanwick Inc.
Suppler: Inductor Supply Inc.

15206 Transistor Lane
Huntingdon Beach
California 92649

U.S.A.
iiggm r DESCRIPTION T DRG NR/MATL

EI R =, —22IpEI SEMICONDUCTORS LTD
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< § oo ISSUE TO TITLE
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o
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W
€ lener 194 ACOED 197

AE! SEMICONDUCTORS

Pt. 20 Dow Corning Gel Q3-6527 A& B

PT. 17  JUNCTION COATING RESIN TYPE DC643 IN 1 PINT CONTAINERS.  SUPPLIER
DOW CORNING.(SEE NOTE WHEET 1)

PT.18 Silastic 731 RTV Adhesive/Sealant in 30z/85gms. tubes
Store below 90°F. Supplier Dow Corning.

Pt. 19 Silastic 738 R'gV Adhesive/Sealant

Store below 90 F, Supplier DTV Group Ltd.,

:
L]
i
§
1

g 'é § 0 farv | pr DESCRIPTION DRG N2 / MATL
BIgF BY - < DoO.
b3} " e e 2 AEI SEMICONDUCTORS LTD
8@ cHeckeD | KO Drhessev LINCOLN ENGLAND| .
< e 2o 1SSUE TO TITLE
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- come. 2
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 v.|arrn =0 Se A, so |DRG.  K2699909
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- er 27 Suresutans UNLESS OTHERWISE STATED
2 'OVIS TLUX :
Y © 19 80
AEl SEMICONDUCTORS
Pt. c . a: Grad Si s
No. omposition srade ize upplier.
1 1% &+ 25% Tin/Lead 99.99% Purity 16SWG
2 65% Tin 35% Lead TA! 8oz Rods
3 60% Tin 3% Silver Supempeed Resin 215WG
Cored Activated 1lb.Reel Enthoven
4 60% Tin 40% Lead Resin Cored 18SWG
Flux 362 to
DTD 599
5 39% Tin 59% Lead 'C' Solid 16S¥WG
2% Antimony Solder 71b.Reels
6 Reesin Flux 1 Pint Enthoven

7 Easy Flow No. 2

Brazing Wire
.010" dia

l‘b.R.‘l' J.u. COQ

8 Ersin Multicore Five
Core Solder

LMP Silver
Alloy Flux 362

245%G Mylticore Solders
{1b.Reels Ltd

To DTD 599
9 60% Tin 40% Lead Resin Cored 18SWG Multicore
Arax Flux 11b.Reels :
10 Ses K2699909 AMB Savbit Type 1 -
11 See K2699909C Pure Tin 99.9%
12 See Kk2699909D 65/35% Tin Lead
Alloy
13 99.75% Pure Tin 3 Cores 'N' Flux 18SWG Multicore
DTD 599A 71b.Reels
i 52?_ arvy| rr DESCRIPTION . DRG NR / MATL
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o © 19 82 MEDL
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Pt. 10 Gold Wire. 99.99% Pure Diameter 0.00lins. 4 0.0000%in.
Elongationaﬁo4%. Fully annealed on TS1 lighweight spool.
Single layer 20 metres long. Free end to be clesarly
indicated.
Pt. 11 Gold Wire 99.99% Pure diameter 0.0015ins. + 0.0002ins.
Elongation 10-15%. Appearance Continuous, Clean with
no kinks and no loose turns.
2 % §2 oty | PT DESCRIPTION DRG N2 /MATL
3K
I LR e MARCONI ELECTRONIC
S T — DEVICES LIMITED :
w = - LINCOLN . ENGLAND
R A=) o0 ISSUE TO
AL TITLE
welQS Purchasing specifications
0 ™ O+l
Eg o Pure gold wire
£p |
Eg () (-1 0K - 4 DEVICE 130 ;
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gg &+ 8y x 11" THIRD ANGLE SCALE manTae |DRG. 2627256
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S.A.¥. Masks Based on N200-5 Design, Desi : »
- sign information
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82

Standard Style le

.

o

cr__lﬁl___}_ 0.13

S IFICATIONS
Dielectric withstanding voltage

Operating Temper Range

\—________ Square Adjusting Socket

Rating 250VYDC Test 500VDC

- 20° to 85%

Insulation Resistance " >10* Megohms
Yibration 15g's @ 10 - 2000H=
Shock 100 g's @ bms
Capitance Drift <1% .. - pODY
' 70 L‘{}?{
LD TDOLLED AND WILL
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g ALL DIMENSIONS IN MILLIMETRES
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PT.TekelegCapacit [Temp Q.Factor |Size |Torque Dimensions
art ange |coef{ @ 100MHz |mm, cN.cm.
°. [pF ppa/"C A lp|c|p|e|F
1}9401-3 «6-2.51-4004200 > 500 3 3.6-36 3.5&?.171.023.940.512.25
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: : A WING NUMBER <
' auTLINg & DIMENSIONAL DATR é——@‘—mﬁ '3 e
Y5 PIN 1 INDICATED BY CONTRASTING ' ;’z‘- : \}, %
Apved \comuz DOT ON TOP SURFACE. h
¢L= Zn ba) B T o
=588% (%00 000 ) & MICROCIRCUIT: , FILTER Lol
=2050 ! B e 'BANDPASS .(NARROW .BAND) T /'~ -3}
=“dw S
ow I3 |- M —1 %
$5¢°y 2 71 @ - MANUFACTURER'S. TYPE Mo e '
£85%z | c00 coo | "D A 9200 e — }
88222 4 i —1
§z§§§ 17,78 o HIGH RELIABILITY' APPLICATION -z
39nix . _ = 'HYBRID' FILM CIRCUIT.ON. 1S
S0 PITCHES 254 TF . ‘QUARTZ -SUBSTRATE -USINI e
2508L - * SURFACE ACOUSTIGC:WAVE: A7
. . (S . i MAX- - . .' '.." ' .’- o s .. Q‘
) T T 1 ) X £
o 0. 60 . 8o - (00f!
‘| DIMENSIONS IN mm . *  3rd ANGLE PROJECTION f
MANL;FAGURERS Marconi Electronic. Devices Ltd“""
- Carholme Road, 7 u
SUPPLIERS Linzoln.
1. Limi‘in&l:onditions of Use (Not 'For inspection-
- » purposes) 3
Absolute Maximum Values:- S
R.F. Input Power '
Operating Temperature ‘range -
l\ g storege Temperature range
: V> - “vibration (operating) 5 i3
| ,'; " Shock (non-operating) =
Nl Hemidity a .
~ ["_ . Lead Temparature (Soldering o 10Asacondsi A i
' W oSN 3
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- v EXHIBITNo. .5 (D) ;
~ 7. Insoestion Recuirements : . %
Py
i<y, . : o if
3. 57Y[ INSFECTION OR TEST BS9450 Referance and Requirements &y |
BiEel Conditions of test - ~JLimits Units 1% 1
§;§§= ‘ o [ Min T TMax S
_zziu; _ - Yol
ouz=3| cRouP A : > 1
2z el— o , Nl
s£5°21'Subgroun A1 . R R ) — ;
9329%1 Visual - Inspecticn Inspection level I 1.5% AQL . D i
Zn%t ‘ 1.2.2 - SR -
23523 . ] X .. . S - . |
£2. 25| Subgroup A2 ] [ Inspection level 100% e 1. )
§'g§'"= - _ .- Tamb = 25°C - _ , T _
L Lol PPN e bat Sttt RCRRRRE B F: b e
. Referenge Frequency . . ) A - Y : z '

' - vswR's SULRRURERS § DTG ST I kN T
ol Insertion Loss - Conditions and limits as  ~-.* ' E
o? nsertion Loss . \para. 2 unless. otherwise " ° -
&) = | Amplitude Response stated:- as sheet 05 i jes.
a Amplitucda Tracking _attat_:’hed. (gain-adqutgc!)-_..
Phase Tracking
{lu % Group Delay 1) ‘
A
¥ subgrous 31 Inspection level S2 AQL 5.5%
| x| i) Dimensions ka 1.2.3
0 o) wWeight ' - SR
5:-\" Subgrouo 82 Inspection level S4 AQL:4% 7
Solgerability » 1.2.6.15.1 on at least two lsad
-D> on any one specimen .idds
S E.M.Breakthrough/from S
3 envelops catum line as
U ; | Sheet G5 ' ‘ L
® | subzrous 83 " Inspection level S4 AQL:4%.

v Performance et : B O S it
" | _] temperature Tamb = +B85°C and -40°C-Te:
on c? o : _and conditions as subgroup}
~ o lorowe € * - ‘ 2

Subgroup C1 . Inspection level S3 AQL*4%.1000}
~]Life ) "hrs life at Tpp, = +85°C..
«|® Post test as sub-group A2
~N - - R .
A jVibreticn - .{ 8 hours 0.05 gzm_;--.zo;znn
o “mounted by pins. R

; ' Post test as subgroup A2: s
s *-May be omitted on MSDSagreement of CTR's ‘on structurally’simil¥riOQL P
2 E BS9450 para. 2.3. refers. T e T S A R
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oy 2. Characteristics (Not for inspection purposed) oL T,

i:Cfo:.' 1ne followfng characteristics apply over the temperature range of ..4ro to i

E§§§S 859C and throughout the env1:anrenual conditions to pera. 1.'4)\ 585 . }1 ;

=>82= o . Lo IR e e

f%gzj Nominal Impedance e T 50 ohms TR Sf‘a , ;

£<<u? . . o S e 3

;g-(n:-i, P Reference Frequency ('FR)C:ZCCC o 200 NHz + SO kHz _,‘; R

£22,0 S . .

5g92z “Ins ertion Loss-Catum /(See sheet 05) : QG &8s + 2.008 e L

233.5| T > 0.cC S e
 YosZo VSWR ' Input . B a 5.0.,j'mp;: LE el
8233z Output . - - : > =

=O=

ggggf Amolltude Charecter1stic . i

igggé Amplztude Tracking (galn adjusted over~'

§;33§ - - frequency range FR-+ ZSDkHz) :

Variation of Phase Tracking -
. (over the frequency ‘range e Fo + 250kHz -+
N between any two filters “and shall not S
W “') .include any relative phase displecement o
| " between those filters). - e T
23 Group Delay (90% amplitude,’ 1nput and output)

E.M. Breakthrough (Pulse brsa«thmugh input
to output pinsJ Rejection measured from
envelope datum as sheet 05, over the
frequency _renge 10 - 1200 MHz

Pin Connections and Schematic Diagram

/12-6-8¢ \730-&-81|24-9-8)

0 RF Input o Pin 12
Case ’ o Pin 1
by RF Dutput - D Pin 3 2
Case A - Pin 7 : :
J Case - - A1l remaining ‘p:l.li'ns"
- Weight L 40.75‘sf§msf¢¢gﬁ;"
|9 B
t 7 -
«,\' .
* Insert 7. Temperahue vanaj_
2 T lasert t la hon Loce yamaks
(3] T st lnserhon Loss yangf
| The maxy pK-eK: yanah
i,(;; MARCONI SPACE AND B m

;5 | DEFENCE SYSTEMS LTD.
VL | WARREN LANE, STANMORE, MIDDLESEX.

JVED| TrTLE ;. - . R B
’ nxcaocracuxr FILTER BANDPASS -
N .7 .~ (NARROW BAND)
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g 3. Marking ) - : :
Talay . e P :
sbzzs 3.1 Terminal Icentificaticn ez cn Sheet 01. ,‘5‘ ;
:’::’UE,‘ - - . . . . R . .- 9y -
i 3.2 . M30S drawing Referance Numper as below. T : -
Z<lus . s -7 1z -
cugr2 3.3 taxerc Identification. . 2
%3 - B N - -
TR, - A . i . ~ :
<agzs 3.4 Serial dumber or Date Cede. - S 1y
=7 x - ~ . . Ve e P |
28,0 ‘ . . .
.882_239 , . . o - s e U . o:
zoL 58 4. Releted Documsnts - S T e
.9_“‘;55 o : e- = co '—:_f E i Te ) : - A )
<cFLyQ . ol . : - T e .
£1z8% This specificaticon shall se rr:.:c! in cenju 'v.:t '.'ith-- TR R ‘Z
23%:5 . : o B E L. Cem e .'..'-:'.‘..'.'.' il Tl D
-;255; BS.BOQD "Gsneral requirements -For electmnlc components of "’ essessedf~ - .)
Feoz3 RS quallty o sl ..'_’ _’ ‘_..:_ _- : *'.-“,_',..;.--.": R < k
- - BS 8400 _"Integrated electronic circults of‘ assessed quaIity D
'BS 9450 *Custom Build integrated eIectronic circuits of assessed . u
C quality , B AL A Nl
. - - e e . -f-._ ‘ .'" ) l
s5. Drderinz Informetion -

. .. .

f - . .’

l‘licrocircuit filter, Narrow band Type to I‘BDS Specificaticn number:
1065-31340- 32-% and the current issue from sheet 01

6. Quality Assursm.e Prov:.sions - SR

6.1 Certified Test Records

te
‘17»\"0‘4‘_},‘, d

during sc"eening and batch/sample tasting 5 ’hall*b
“to the MSCS QA Department on request. Fb

|
21-8- 927
. v -

o shown. They shall then meet the reqa:iremént T

<l - before shipment and C following:-. tBS°4OD*pgD s23)
mis rofers internal pre seal. inspection BS: 9450"1-"51‘
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YISIT TO GEC HEIRST RTSEARCH LARCRATCRIES, WFMBLEY 24 JUNE 108%

Purpesne irick Film tnd Honclit?.iq Integ—ated Circuits to BS9450.
Continuation of BS9000 Audit of silicon on sapphire facility.
Maintenance of approval testing of MIC's and SAW's,

Miscellaneous pointe. ;

Present: Mr J Patrick, Quality Manages -

Mr D lewis, !

Mr J Eoliday, Deputy Quality Manager
Dr T Reynoldsor, EQD SQO/AC1

Mr D Bush, EQD Q0/Tla

During the visit Mr Bush performed ‘t;he ?ilicon on sapphire work.
Dr Reynoldson attended to other points. '

Silicon on Savphire. See separate notes pi'oduced by Mr Bush.

Maintenance of MIC's. CQC's 2-6 are either x‘:anufactured or nearly marufactured.

Some re-work cf CQC 6 (Quartz) it required due to a metallization prcbler.

The replacement circuit for CQC 1, nov designated CQC 8, is a spinel delay
line. See earlier vieit reports. Initial environmental testing has proved
catisfactory, although the temperature rangeiwa.s not as wide as that required by
the capability approval. However work will now progress. This requires
finalisation of the specification and of the process irstructions ete. \Jotal
timescale for manufacture is likely to be 2 months.

1

CGC's 2-6 will be sent to EMI for environmental conditions in approxirately
one week's time. Firm must ensure the correct paperwork is issued.

Maintenance of SAW's. A programre for mamfacture and test has been issued.
Work is on sctedule despite there being a slight delay in tke qualificaiion of
tke lithiur niobate crystals. Internal paperwork such as test specificatiors,
build standard, definition and ccnversion of MEDL Lincoln drawings into Hirst
Research drawings has yet to be completed. !

{
The network analyser calibration period expires in approximately the time
that the test exercise is to commence. It is hoped to extend the calibration date
by performing measurements on stability of the instrument and obtaining a satisfactory
kistory. The results to date are very encouraging. ‘

The calibration procedure for the netwci‘k analyser is to be modified so thrat
the instruments does not require to be sent away. Interral ctandards will be used
instead. In additiocn the calibratior pericdicity for these standards, currently
12 months, is *o be reviewed. i

The FPirm must ensure that the envircnmental conditioning levels are comparable

to those of the claimed capability. ’

Certificate of Corformity. The Pirm had notfed that they had produced 18 C of C's
ir the last 12 months, and B ir the last 6 months. These are all for MIC's.
Eowever several similac devices were released to Defence Standard 05-21.
Dr Reynoldscn suggested that the Pirm, in these cases, give a dual release.

, .

- o

i




+ EXHIBIT No. 3 (CTD.)

Furopean Space Afency. The Firm noted that they are teing acsecsed by Marceni
Portsmouth to supply silicon cn sapphire and possibly SAW devices. Dr Reynoldsen
noted that he hoped that the exercise could be treated as a BS9000 approval with
additional customer requirements. This would enable the Pirm to maintain their
approval when releasing circuits to the ESA requirements. The Firm will consider

this point.

BS9000 Defective Components. Refer earlier visit reports concerning alleged
defective due in line components purchased from National Semiconductor via a '
distributor. Dr Reynoldson noted that he had received a report from his colleague
who supervises the original manufacturer. The repo.rt indicated that it was not
necessary to reclaim all devices which had been incorporated into equipment.

Su_mz of Actiors

1. MIC's. Tirm prcgress maintenance of approval.
Pirm ensure correct paperwork and company's devices.

2. IMI. Firm ensu~e that adequate environmental conditioning levels are
applied.

3. SAW's, Firm continue maintenance of approval schedule,

Not'e. There is little breathing space in the timescale programme if the Pirm are
to complete this exercise in the time defined by Dr Reynoldson. See earlier
correspondence,

Firm ensure that adequate environmental conditioring levels are
applied to the devices.

Firm complete paperwork.
4. ESA., The Firm ccnsider use of the BS9000 requirements for this work.
5 C of C's. The Firm consider dual release.

6. A further visit by Dr Reynoldson was arranged for Wednesday 3 August.
Review of progress of maintenance will te the main topic.

7. Mr Dave Bush, Q0/Tla, to write separate notes on silicon on sapphire
circuits. ,

Distribution
ESB Filee (General, MIC, SAW, and SOS Files)

EO/C

Q0/Tla
Mr J Patrick, Hirst Research
Spare ’

4}\:\;\ V@*T/"MM "‘

T REYNOLDSON

143
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VISTT TO GIC HIRST RWSTARCT TARCRATORIES, WIMBLEY, 11 AUGIUST 1983

Purrtose Thick Film and Monolithic Integrated Circuits to BS9450

Dosimeters and other poimts . S\
Present  Mr J Patrick - Tse (MDE
Mr J Bolliday Thu
Mr D Lewis
Dr T Reynoldson BQD/S00/AC1

SAV Maintenance

Refer the prograzme provided by the firm at the last meeting of 24 June 1983.

Manufacture of both CQC (ie. C2C4, Quartz and 03C5, lithium niotate) is prog-essing.
The niobate CQC substrate was metallised, printed and etched during the course

of the visit. If initial electrical tests are satisfactory the device will »e
btoxed next week., Likewise the Quartz device will be boxed next week unless any
setbacks cccur. A csmall delay was incurzed for both devices éue to problems in
the crystal polishing operation. The hot weather prevented a secure anchorarce

of the crystals to the poliching machire (obtained by usirg pitch, which scfiencd
in the hot weather) which czused uneven polishing, scretiching etc. This was
resolved by performing the poliching operation in temperature controlled
environment.,

CQC specifications have been érafted for both devices, together with a test programce.

A build stardard will be defined. This will include both HRC and MEDL Lincoln '
Crawings. It was agreed that the MZDL drawings need not be converted intc BRC ’
drawings.

Package sealing will not te perforzed at Wexmbley. CQC4 will be sealed at Lirncoln
and COCS5 at M=DL Poxrtsmouth. In bhoil instances MrTewis will withecs L€ operation.
Both sub-cortractcrs are within the MZDL organisation and are BS9000 zprrcved.
(Subscouent noe: If this eituzticn is to re-occur in preduction cenditions then

a foranl rrocedure tmet be written even thorgh it is not a schere of surveillance
required for sub-contraciing to non-approved source.)

The final test report nced not be 2 formal BS9000 report witk the BS9000 front paze.
Eowever it wes agreed that a normal BS9000 report weuld be raiced in this cese,

and ccuntersigned by Dr Reynoldson., The report will not incliude tre procecs
insiructions. .

hivever 9 ; eseaxrch which will recuire congsidersble handlinz

of the devicep between the two sides.

A tour of the SAV producticn facility was underiaken. The follcwing notes are.cade.

Operaticns are performed in 2 clean room. This is not formally clacsified
eg as Class 100, Hewever operatcrs are required to éxess up and there ic 2
formzl sirlcck/charcing area. The a2irflow is through the rcom from the end
furthest from the cntry door tcvaxds that door. Operations rzeguiring the
cleaneszt conditicns are perfermed at the far cnd of the room. OSeveral fuce
cupbcaris are required.

144 ,
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EXHIBITNo. B (CT0.)

FIGURE

Orientation Requirements

Orientation of the Polished Face.

ST-cut axis ¥ ' rotated + 42° 45' X 15°
Each long edge/ with axis - 15'

All dimensions in millimetres.

\ _I__»s:a.s

thickness 2.5 ¥ 0.3

from )’
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VISIT TO GEC HIRST RTSEARCH LABCEATCRIES, WFEMBIEY 24 JUNE 1083

Purpose Trick Film znd Monclithic Integmated Circuits to 35’3450.
Contiruation of BS9000 Audit of silicon on sapphire facility.
Maintenance of approval testing of MIC's and SAW!s.

Miscellaneovs points.

Preeent: Mr J Patrick, Quality Manager

Mr D Lewis,

Mr J Eoliday, Deputy Quality Manager
Dr T Reynoldsor, EQD SQO/AC1

Mr D Bush, EQD Q0/Tla

During the visit Mr Bush performed the silicon on sapphire work.
Dr Reynoldson attended to other points.

Silicon on Sapphire. See separate notes produced by Mr Bush,

Maintenance of MIC's. CQC's 2-6 are either ranufactured or nearly marufactured.

Some re-work of CeC 6 (Quartz) is= required due to a metallization prcbler.

The replacement circuit for CQC 1, now designated CQC B, is a spinel delay
line. See earlier vieit reports. Initial environmental testing has proved
catisfactory, although the temperature range was not as wide as that required by
the capability approval. However work will now progress. This requires
finalisation of the svecificatidn and of the process instructions etc. \Total
timescale for manufacture ic likely to be 2 months.

CQC's 2-6 will be sent to TMI for environmental conditicns in approxirately
one week's time. Pirm must ensure the correct paperwork is issued.

Maintenance of SAW!s. A programme for mamufacture and test has been issued.

Work is on schedule despite there beirg a slight delay in the qualification of

tke lithium niobate crystals. Internal paperwork such as test specifications,
build standard, definition and ccnversion of MEDL Lincoln drawings into Hirst
Research drawings has yet to be completed.

The 1 etwork analyser calibration period expires in approximately the time
that the test exercise is to commence. It is hoped to extend the calibration date
ty performing mecsurements on stability of the instrument and obtaining a satisfactory
kistory. The results to date are very encouraging. ’

The calibration procedure for the netwerk analyser is to be modified so that
the instruments does not require to be sent away. Internal ctandards will be used
irstead. In addition the calibratior pericdicity for these stendards, currently
12 months, is to be reviewed.

The Pirm muct enesure that the envircnmental conditicning levels are comparable
to those of the claimed capability.

Certificate of Conformity. The Pirm had noted that they had produced 18 C of C's
ir the last 12 months, and 8 ir ithe last 6 months. These are all for MIC's.
Fowever several similar devices were released to Defence Standard 05-21.

Dr Reynoléson suggested that the Pirm, in these cases, give a dual release,.

! U,
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EXHIBITNo, .2 (©TD

The lithium niobate wafers are norzally of 3" in diametcr. However due to
flatness prcblems (moocimum .Szm) the wafers are often cut to smaller sizes
for printing. For this job the substrate was approximciely 1 x 3".

Positive rhotoresist was used.” The resist is spun over the substrate,

As the sulstraie was rot circular an even spread to all 4 corners of the
substrate ic not ackieveatle. However cach subsirate contained apnroxirmately
8 éevice p_q\:\'m)\y froo a much larger stepped and repeated screen. Pattieins
vhich are not zdeguately formed either due to etching or other problems are
discarded, YPor this job 2 substrates were employed giving a2 total of
approxiwately 1€ patterns. _

Points noted by Dr Reynoldson for consicderation by the Pirm are noted below:

1., Visuel inspection: Currently this is performed to the satisfaction of

the operator. Certzir devices mzy tolerate far greater pattern ®ews than
others eg skort circuits, missing or broken fingers etc. However although this
approach is ideal with respect to the application of each device} circuits

which are to be released to BS9450 must also comply with the visual inspection -
requirements of ES9450,

2, Process inctructions were defined when the original test programme

was performed . .for BS9450 eg for CQCs 1, 2 and 3 etc. These instructions
are still in use. Hewever minor ckanges are reguired for the new device

eg COC5 and will be incorporated in the build standard for that éevice.

Dr Reynoldson noted that although these instructions were aveilable they were
not in the clean roor area. His prefcrence was always for information to be
available a2t the processing site. '

3, It was noticed that several ccreens did not contain idertification on
the screen itself. Currently this may be of little consequence éue to the
nurber of screens involved in the total operation of the facility. In additien
the screen container is identified. Fowever it is likely that tke throughput
in the facility will increase and thus the potential fcr mixing screens will
increase. The Firm noted that screens precduced on the latest electron beam
mechine do pow always carry identification.

4. The history of jobs is recorded in operator "blue books". It was not
possible to locate the blue book for the BS9450 CQCs. The gentleman vas on

holiday. Dr Reynoldson noted that he would like to see this information at
the next visit.

Cuality Orgenisation

The quality mernual revision is now complete. The document will centain the latest
organisation charts. Copies of these ckarts were separately handed to Dr Re:rnoldscni
during the visit. The revised guality manuzal will be issued in approximately !
one month.

Dr Reymoldson agreed to send to Mr Patrick a copy of~the latest EQD family tree.

MIC Mzintenance - .

Testing ies continuing for 211 devices cxcept the delay line. Refer previous
visit revort. Assembly on the delay line will start tomorrow. As x_:omal,only one
device will be assembled initially in order to ckeck that the delay line electrical
charecteristics are raintained afier assembly. The remaining devices will be
asserbled in approximaiely 1 to 2 weeks time. Initial testis at the full claims
temperature range have proved satisfactory. Mr Lewie noted that there have been ro
failures on testing of the other CQCs to date. 148
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CEXHIBITNo. 3% (cTD)

S0S

Progress on this approval will be reviewed by Dr Reymoldscn and Mr Pulley
on their next visit of 26 Cctcber 1983. Due to a slippage in the original
test programme it is likely that wafer fabrication and/or testing may be in
progress at that visit.

Dosimeters

The Firm have not yet issued the quali'ty plan as they are ewaiting comzents from
Fisher Controls Limited. : .

EQD Cteck Test

Dr Reynoldson noted that he wiched to arrange a check test programme on MIC!s.
This would likely involve a member of the test labecratories visiting the Hirst
Researck Iaboratories to witness testing rather than selecting samples to be
tested at Aquila. Timescale approximately November 1983. Dr Reynoldson will

organise the programme with Aquila.

Surmary of Actions
1. Dr Reynoldson to organise check test.

2. Dr Reynoldson to send Mr Patrick a copy of faxxily tree.
3. Mr Patrick to re-issue quality mamual.
4. Dr Reynoldson to comment on SAW CQC 'specifications.

§. The Firm to corsider points noted by Dr Reynoldson in his audit of the SAW
facility and to provide the blue took for the nexti visit.

6. Firm to continue maintenance programme for SAW and MIC devices.
7. 7Firm to continue SOS programme.
8. Pirm to issue quality plan for dosimeters on receipt of comments from custczer.

Date of Next Meeting. Wednesday 26 October 1963. Dr Reynoldson and Mr Pulley
will attend. ,

Distribution

ESB Files (BS9450 General Pile ie XW/1175/M; FW1175/CA001, XW/1175/CA002, c/4/1/079;
16/1/0197)

EO/C
SQo/T1 N
Mr J Patrick, Hirst Research — <% FW\Q‘:) (g -

Spare for Dr Reynoldson
/(/" \/&'M‘y\v&aj\/\a
NN Vi

T REYNOLDEON
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EXHIBITNo. 3 ©TD)

GEC RESEARCH LABORATORIES
HIRST RESEARCH CENTRE
'WEMBLEY 17th May 1983

To: Mr J B Patrick

Copies t&:

Dr D V McCaughan

Dr E Read

Mr D E Hooper

Mr A L Haston

Mr F S McClemont

Mr A J Dyer

Mr J H Holliday

Mr T H Oxley MEDL, Lincoln
Mr S I Neylon MEDL, Lincoln
Mr J Anderson MEDL, Lincoln

\.\ \
Ref BSQ>50 Capability - SAW Devices

The contents of the letter from DCVD Ref XW/1175/CA002 were discussed during
a technical liaison meeting at MEDL yesterday. The importance of -
maintaining our capability for SAW filters was recognised but MEDL were
unable to allocate specific funds to underwrite this exercise.

Following discussion, Mr Oxley indicated that it would be acceptable to use
a proportion of the current SAW filter research budget in support of the
work. In the.absence of any other source of funding I propose to
re-allocate a proportion of the cost against GEC supported contracts within
the Piezoelectric Department which would benefit from the exercise.

Please note that the proposed approval exercise has been costed for

approximately £10K; this does not include QA support or test house
expenditure which I trust you canAfund from your own resources.

!
Arthur Dyer
Piezoelect ric Department
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 EXHIBITNo. 3

(CTD)

N~ COC =Skw &
Tuseecrion o TosT
PRE = poSSErBLY : ,00 Y TEST - 8s 94 50 /:x-10.1
! SURBETRATE LENGTH
2 - WTH
3 . NE1gUT
< - CincKs fe2.10:1:.40)
s CHIP=OVTS 12+ 49 +1+7(6)
é Unirér /ov8k  cTcymmg
e 4 SiorTCieIT FINGER PAIRS I X, 10.1. 0. {)
1 4 OP&nN -CIRCHT EINGERS 1.2. 0. 4.4. (d)
9 SUBSTRATE SwlFAsd BLEmISHES : :
1o PATTERN LocaTron on Su3sTRATES 1.2.10.1.1 (<)
i ConpueTol THiIe&kNESS
Posr - ASSSMBLY 700 7, Tesr BS94¢SO }).2. 410, A
- 1R Socrcamg L2.10., 2.3 .
3 Wike BowdiNg )
'y Pacicase condition (Fre<erd visoar)
Iy R.F. vesr (F2E~4sp)
“ Pacuace cowpirien. (l'z»sr-u) VisSuas)
VisuA L ¢ BS G450 Garove Al
" CoaRCCTNESS OF MARKING
T4 0 o TERMNAL |PENTIFICA TION
19 o ENCAFSOLATION
Lo UnBRoxken Bodvy
ErecrdicAL (fzoon TEKPERATURE) Bs9¢s0 GaovlP A2,
A Rererence AREQUENCY.
22 Bandwidru
2d | - Inschm10/ Loss
A GAOLS DELAY
25 Qut of Ban) aevectioN (Rewvie vo Passdawd ) .
26 1PPLE
gy | SOLDERABILITY.. BS q4¥0 Grove Bi @
DiIHENSIONS ¢ BS 9459 Grov?  Bi (b)
2y Casc irencri
29 “ Wiprw
30 ‘o Heérgw T
3! wWeign T .
32 | Teauinas RogusTweEss | BSqus 0  Grove B3
ENVIRONMENT AL
33 | RAPID cHaNGE OF TEMIrERA TURE
3¢ | DAMP MHEAT - CYCLIC
3i" | AccGLéRATION STEADY STATE
3¢ | SHoek
N ViBRATION = STEAD STATE .
3¢ VisrRATION - SwuePT
39 | Homo ity
4o | EnduranctC
T | FrecTrican (AT MaxiMun APD Hibisda TERPERATOLGS)
&§! ReredercE FACQUENET
4v BALPDUDNTH
Ghews JEcay
33"’ Ovy oPBAVY RETécTran (R‘wwdc T 'ﬁ“d‘”’)
&6 R!gzu.'
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* EXHIBIT No. <3 (©TD)

TAI171SH STANIARDS ;ﬂ:r/rar/oy R o cac
2 PARK STREET LonNIoN WIA 2BS
: Tssve Avsusr /783

SPECIPICATION AVAILA 8LE fRomt
§E.C. WRST RESEARCH Co&aTAC, ;
= MOLE 1DI)LESEX, :

FasT Aave, WEHOLEY L0 Pase | of PAFES

HAQ TPP

Frceraontc ComttancnTs of ASSEsscd  |Haworncroneas Trre  wvsneR
Quarity, DETAIL SPECIFICATION IN SAW 4

AcCOoRIANCE WITH BS 9570 APPENIIX £.
‘ Fo 0RPERING suFenmATION S€& Pa.

QuTLINg § DiriNSionss, Tig) ANGLE PROTECTION. Suaface Acous rie Wave
’ : NARROW=RAND FRTER ,FOVt

TERMINAL PASS/vE DEVICE,
METAL ROR , WELIED SEALCD
LD, QUARTZ SUBSTRA <.

-

ALi Dimgnsions o mm. HESHT gms .
FULL ASSESSMEMT |

foa DeTain Dimcnstens SE€ IRRAUING Puge
MiRciwé wpopmaTion sée Fase 2.

— ’ ‘
ne C@‘C’JA\"/‘F IS A svarace WAVE ST- cuT QuUARTZ

NARROW BAND FILTEL JITH A cEWTRE Fageuedey of 200 HI{.‘_.

M1S FILTER Forms PaxT 0¢ AS I Qec&iver, Av) REovinss AW

luTefoZA; A 'rc.(,‘); NETWORK TO OPTINMIST CLAIMED RAEsSPOVIE

Tis CQC  Demow sTRATES THE CAIRbICITY oF ASSE~TBLIrY,
TUNING AN) ENCAPSULATING A MNARROW BAMD .SA\.J O,

WHICH cAW B€ SVUTECTEP T0 TESTWE 70 SATISrs COSTONCR'S

NERUIREME P Ty ~

-
-
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l EXHIEIT Ho. X (CTD.)

Lrrts 7'/)-/;' CowPr7roys OF USE ( MoT folk InSPECT 10N PURPOSES )

ABSOLuTE MALIMUM VALVES . 3

RF Inpvr Power + 20 dBM ror 0'§5 sccends
OPERATING TEMPERRATURE RANTE -~ 40%c T + ¥s5'c
STORACE TENVPSRATURE RANEE -s0%C ro + Go0°c
Visration (0negATING) ; % loq 30Hz re 2000 Hax.
Suock  (NON- 0PERATING) | 30gq 1l ms

Howpiry i BS 2011  S¢ Oavs

LE»U, TEMHPERATURE (Soc_peemf - /0 :e:coupk) ,zlco ‘e

Recom MENIED CONDIT70NS OF USE AMP ASSOCATED CHARACTER/ST7CS .

Tue roccouing CHARACTERISTICS APPLy OVER TNE TempedAToRe RANSe OF
—40°¢ 710 + ¥5°% AND THEKOVEMOUTr :rmc ENVIRORHELSTRE cOPN) ITIONS
TO PARA,|. yNLeESs OTHERWISE STATED .

Sovzes IHMNAEDANCE ‘ i 50 onwms
KoAp inl’e_onucc ' ) SO  owwms
Rereaence Frequemck () ar zo% 200 MHz T ¢o Khz
BanpuwipTu ' ' 600 KHx
TEMPERATURE VARIATION oF FR ¥ €o KH= .
Tnservion loss 26 48 ¥ 1.0 48
Maximon Pc 70 P vaRiATION OF |NsERTION cass

OVER Futl OVPERATING TEMVEIATURSE RAMSE 2 €3
Crove Decay 3o ousas.
Finisu Gotp PLaTEd

154 - K

Qalsozr - o N ! : PAsER cr & prses

PR )




CEXHIBITNo. 3 (CTD.)

Fin (oNNEET 10NS AND SCHEHETIC Jrnagean.

RF  Iwnrur P12

Case Pin 1

RF Oyrevr Pin 6

Case Pin 7

Casec ALL REMAINING P13 .

'WE'Q'IIT 1078~ Gonrs sax.
4. MARKING

4.1. Facu S.A-W. Dévice SHALL BEAR THE FoLLowNg mARNINGS -
(8)  Termmwan 1D enT sFrc ATION
b)Y Miavoracroeees Tree wsumsen.

©) Seriaa NUNFER
é() fAcTory 1)enTimicATron

4.2, Lach PaHARY PACKASE corramilg one o woRe oF TwESe
DEVICES SHACL BEAR ALe THE ABOVE AMARICING S ExceP T (o)
AND IN ADDITION ;-
The BrmisH Staspar) Detaie SeccieicATION NOKBER.

5. Onpeaing InroeaTioN

0@}:&5 FOR Twe SAVW DEVICES. SHALL CONTAIN THE FOLLOING
INFORMATION
(o) QuawnTITY
(8) Tree w~Nomacn
(c\ Cewrre fFrReQuescy
@) Tue BaiTisu Sranpat) SPeciFicaTion noHBER

6, Reeated Docomenrs.
VKIS SPECIFIeATION SwALe BE Rexp /A7 CoN ToNC TrenN piTH [
BS 2011 McETHeDS For EFoviRONMENTAL TESTING ©OF EoLdciniosic

COMMNEDTS AMND ELEcTHomie EQLIPMEN T

B3 3138 ~Dipccuvsions OF SE€MCOMPUCTOR IDEVICCS .

7
4
85 2¥5O SéarrcorIoc ot DEmCes OF ASSECSE€D QuaciTY 155

s 9@o0 g‘iﬁ-’ful. REQUINE™ENTS Fon EceCTilamIc COMIPONCNTS

OF AJSCSSE) QuAauTY
(.pﬂ ,501 - 0 .. ’AqE .5 DF f P W R




EXHIBITNo. 3 (CTD)

Bs 7400 Iwrecguarep £eceTRoPIC CIRCOITS OF ASSCESED QUALITYT .

Gevwdilic Dara AMD METHNOPS oF TES

BS Gus8© Custom BuiLr INTEQUATED CiRcu s OF ASSESSED QPUALI T,
(L“ue 2) Ceneilic DATA APD METHADS ©F TEsT.

§-€.c. HIST Reéseancu (emwme SAW CAmMGIUTY HANUA .

BS Y600

Plezoe‘ctcrﬂl< CRYSTAC FILTSS OF ASSESSED QuALiTY.-
CENERIC DATA AND METHOHDS O0F TEST

'T . INSﬁé‘crloN ‘? SQUIRERENTS .

KN

7.2.

7 £

WHERC A SUBSRO0P COPTAINS MoRE TRAN oNE TEST TWCE orpEr
OF TESTS (S MAada+oay.

Amusicor TEMPERATURE TO B€C
OTHELW:iSE STATE)

+i15% 1o + 35'c uvweess
Sﬂocu’ Vidzaree s And AcctcnaTive TeESTS Ante CARR 6D oUT

WAEREVER Possine WiThH SAVY DeweEs cecaAMPED Hecusety
BY ITS WMNORMAC wovlTrn's ARRAVGEMES T,

SAHPES S0BTScre) To IESTRVETIVE TESTS tonamed 'D° suacc
NOT BE RécEAgsed vHDen RS G000 GEE 2¢.5 oF 859000 par.. ).

Cenmiricd Tesr Recoads Swace BE KEPr By Twe MANIFACT UREM
FoLLoWwiN§ THE PRicPLés oF BS Y000, luese wice BE
RETAINED BY THE IMANIFACTVRCER BUT SHALC BE AVA/ARLE Fett

SCRUTINY BY THE CUSTANER'S AUTHORISED (A HEPRESEWTATVE

THE FORMAT For THC TESr RECOIDPS SwAce BE MUTVALLY AFKEED,
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INSPECTION REQUIREMENTS

|

|  EXHIBJT.No.

SPECIFICATION

ISSUE 1

ALL TESTS SHALL BE CARRIED OUT AT Tpyp = 25°C + 5% UNLESS OTHERWISE SPECIFIED.

EXAMINATION REFSRENCE f LINITS
OR - N - CONDITIONS OF TEST SYM. UNIT
TEST 7480 | an L |
. GRovp A
Al ,
i JIH‘NS'OMJ /-2 3 CA:‘-‘ ‘e")rr” L M
CAsE  pioTH w “ "y
CASE  NEIgNT H -
!
2. '
L’_‘lfL- . @) Coruccrness oF marwking
IngVYEcTion ~2-2. :
(6) Conacermess o TERMINAL
{1 DENTIRIEATION
(€Y ConrecraneEss 0F ¢NCA vdviaTIoN
(d) Unoiccn " Bosy
J AR MATor sTATIC [pYNAMC
£LECTAIICAL EHARACTERISTICS AT Reort TEnP,
1. RereReme <
FréEQuéEscY Fr 11§ 2o | Hi2
2-BAD.DUIJTH AT JdB FaRosa masimor
TIEA NS ssION §ov KHz
3. Tusearron
Loss 2¢ |ag |dD
4. Guoor Jecay 275 | 3oa | s
s~ Our oF Bamp ,
| RegeeTon Fiose (0 Mlz 4o Fr - 7SO KHz 44 AB.
(.ze‘ufue TO _ .
£a3532wp) Frowt Fr+7s0KH2 To 700 Miz 49 o8
FRos J00 Mi{z T0 1200 NH2 29 a3
¢ Hrree 17.“.,:;.4.»1- Dan)d |5~ |dide
Bl @)
SoLDERABILITY 1-2.4- 1S 1. | ON AT LEAST TwWo cEads oF
- OME TEST SilecmEs.
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- EXHIBIT No,

3

(CTD.)

INSPECTION REQUIREMENTS
ALL TESTS SHALL BE CARRIED OUT AT Ty = 25°C 3 5°C UNLESS OTHERWISE SPECIFIED.

BS 9450
SPECIFICATION ISSUE

WA /sozx -
/

" LIMITS
EXAMINATION | REFRRENCE | conniTroNs OF TEST SYM. UNITS] -
GRoofF B (Covt)
Bi (o) .
Waers#T /-2-3 we- 1075 [geans .
oz
Ranp cuanse oF 1.2.6.13 3 CYells ~CACH CYcLé ConsRISMmS
, o ww AT + ¥I°c
| TRANSEER TINC § MIV- MAX,
. CoNDITIsNS AS SuBsCev? AZ .
Damer Hear
L¥ewic r2.6-§$. ¢ creces
(Bs o . <5 ‘C
7esr M QPPER TEmr, +
B3
-'—Mﬁ ,. 1. & - /‘
ROBOSTHNESS
B4
AcceceraTrn | 1. 2.6.9- |1, Accecenaron 1960 k/‘;
(wa* srar€) [Bs zoul 2y JuRECTION ALONS Y AXIS
N Test Ga) |
' 3. Mouwring ~ NORNAC F(RING
- 4. Time = Nor 4LESS TWAN [0 S .
Bs o
Erdoearvce 10 MoRS, TesreraTird + BSC
Bl , ) .
Pomsrs FoR . : .
B1,86,85
Br -
~0
CTR TwipawAriow | ~~ AT TRIBOTES 1MFoRuATION — SUgstou
BiI Bz, B«, b5,
. ) ©% ’
“
o« ‘;

LAs& ¢ or § pases
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© EXHIBITNo. im\;il

INSPECTION REQUIREMENTS

(CTD.)

SPECIFICA'TION ISSUE

!

ALL TESTS SHALL BE CARRIED OUT AT Tyyp = 25°C & 5°C UNLESS OTHERWISE SPECIFIED.

Dduastion '+ A HovaS iN EACH OF
3 HUTVALLY PRPGHD=
1e VAR AXES.

MOURTING  \ LonmMAL .

LIMITS
EXAMINATION | REFERENCE | conortions oF TEST SYM, UNITS
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EXMIBITN0, & (CTD)
) BS 9450 :

~ SPECIFICATION ISSUE
INSPECTION REQUIREMENTS

ALL TESTS SHALL BE CARRIED OUT AT Tpyp = 25°C % 5°C UNLESS OTHERWISE SPECIFIED.
LIMITS

MIN | MAX

UNITS|

EXAMINATION | REFERENCE
XMINATION | RETRRENCC | CONDITIONS OF TEST SYM.

! Cont
Diw) Con B3s 204!
ausr Ca §5°C 56 IArs

HosmniTIiTY

D3
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Socder HEAT
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EXHIBIT No. B ‘ (CTD)

¥
t

BRITISH S7HARARIS LST77 T 70N BS 9450 SAvw Cdc
7 PRk STREET , Lomjon/ W/A ZBS.

A Issoe AVGosT 1993
BPEC/F1c AT70N AVAILABc& [FROM & :
G.EC WMsT FPiscaRew CEVTAE, PAGe 1 or [0 Pases.
EAST fane, WENBLEY , MIDLESEX . - A . ;
HA? TFP,

LLECTHOVIC COMPOIENTS OF ASSESSED MAN UFAC TORERS TIPE NONEER
QUALITY. DETAIL - SPECIF I1EATI0N SAVY §

IN ACCORDPANCE WITH BS9450 APINPX E .| FOR ORPERING /A//‘o/?/mr/w See P2

OUTLING 4 DIHENSIONS . ThiRD ANSEE PRoTET r0n . Sugsned Acoustic Wave wipe-BAND
' BAND FILTER

Foug TeRm/MAL PASSive Dévice

Paccision merae Box . Wewred
SCAL 6D A . . LITHIVH MIOBA TE

SUOBSTRATE .

Al Wwenswns /v mn, Wergnr NS .
I70R DETAIC DIMCLSIINS SEE PRANING PASE
Hakuing 1micokmasion SEE PAase 2 .

fute Assessrcepni.

-~
-

Descrrorronn or Crensirity Famw sampance GoatiFass Creerr ((0 ¢)

Tue CQEC - SAW S 15 A Sorrace , wave LITHIVH NIOBATE WS~
BaN) FlLTER W&iTH A CéNTRE FREQuewcy oF [0 f1H= . Turs
FILTER |S INTEND&D To FORA PART OF AN LF - Recerwez AN
THE FILTER DETERMINGES TRE SYSTcr BANIWITH .

Bocavse oF Twe Now-CRiTieAlL EffEcr OF MWAAT AD oVTEYT

IMPEDANCE MATCHING ON THE PERFORMANCE OF 7HS FILTCR , ~Jo

MATcHInGg NETwoRicE ARE REQUILS. i
Turs C @C quom.:'rz/rrf: THE CAPABILITY OF A:.semu,mz A
ENCAPSULATING A WIDE-BAND SVIZFACE Accoustre WAVE Device wiTH

= -7 ' WHICH CAW BE¢ suggccrer 7o YF TEsTS

0 SATISEY CVSTOomMERS HREQUIREHENTS.

h Y

QAl/so.z - o¥# 1»61

Pass I or /O paces
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LIMITING CONDI TroNS oI yse& ( NOT 10k INSPECTION PdA’f‘UJ(-‘S) N

Tomg CPERATING TEMPERATURE RANGE
'T"-‘ TEMPEQATUAE [LANEE

TwPuT AT THE RCFEREMEC FREQUEWCY
SHoc

VisiaTioN

Moow Ting

POStITION

Reconwmen DED CONJITIONS OF USE AN) ASSOCATED

Py L]

=-24°C To + ®O K

- 4o c 7o - '
A0 dBH | mAax.

490 u/:‘ ; Il ms .
10 Az

ANY

70 2000 Hz

CHANAC T EAAISTIeS +

RC'F;—‘I‘(L‘-NCC' FREQUENETY
Insenrion Loss '

Bandwd7H (= 3d8)

ATTENJUATION AT 110 Mz 4a9 130 MHz
PeAK SUE€ code Levées

FiINAC ATFrENVATION AND SPURIGUE OUTAUTS
BAandpass RIPPLE

GROV? Deeay

SovaceE IMPEDANCGE

Leap imMresDAVCCE

Finisn

Marxing

Fney S-A Y pevice sivane Beanrt

Y

«) TerminAaL IDENTIFICATION

b) MawvencTuzer's TYPE NVMBER .
c) SeRinr NUHMBER

d) Ffacroay r1penviFicaTION .

e) Nomwu._ CENTRE FREQUENCY,

120 MH=
21 di3
1o MHz
20 43

- %0 ;143
So dgd

FLaT 7o wetHin 2 10548

THROV §HOUT
€. b
LY)
So

Gotp

BAanND
ctl .

oHMS

o ~S

PLAreDd .

THE [FOLLOWING MARIINGS .
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EXHIGIT He. A (CTD.)

i
b
|
!

|

[AC/‘/ PR sArn LY l"{'ﬂ&ﬂ{‘( Coul Tarnial§ ONE o ArOLE OF TWCESC

DEviers SHALA BEaAR ALL THE ABevE jacxivgs Exccrr (@)

A#) IHW  ADDITON =
THe BRUTSa STANgARY DETAIL IPEciricaTIoN PUHZER

5. Owppering TInrForuaTion

OrdeRs For Twe SAV Daviess IwALL ConNTAIN THE B

FoLLowING INFORNATION .

(@) QuANTiTY

¢) . TyPE  NumBER

<) Centre FReguewcY

d) Tae Bairisn | STANDARY SPEC preATION NUHBER,

i

(. Recared V_DOC.UMENT:;_

7;;: SPEC/FreaTION SHMLL BE BeAD /N CONIVCTION L/ITH .

35 200 MeTHaos FoR EwviRonHENTAL TESTING OF ECEC TRNIC
COWPONENTS B/ ELECTRopIC EQUIFMELT .

Bs 393¢ J/anlxloﬂl.r; OF SeHrcorpocrod JI&vices

i

Bs Y000 (ENCRAL REQUIREHENTS Fok ELECTROMIC COMPOMNENTS
OF ASSESsE) @UALITY.

BS 9300  Semrcowpucrors PLVICES OF AssEcss) QUALITY,

BS 9400 JINTECRATED ELECTROMC ClReUITS OF ASSESSED
QuALITY . (GENERIC DATA AN) METHO)S OF TEST,

Bs 9450 (Cosrow BUIT IPrEFARTED CIRCUITS OF ASSELSED
(Iss06 2)  QuauTy . Gewcare DATA AND wEPfo)s OF TEsT.

C.EC. fiesr Rescarch Cwrme SAvy CurnsniTy [HavoAL

Bs 9¢o0 Prezoce t."Cﬁ\’lC CRYSras FILTERS OF ASSESSED Quau/ry -
GenNeERic DATA AnD wuerHops oF wresT.

7. Insrecrion Répviecmeovrs

" 4. Wrere A SuBSROOP CONTAINS MOLE THAN ONE 7TES5T
‘CHE T ORDER OF TESTS /S AMALMPATORY .

L1}

163
QAS0R - O 4

FAGE 3. -0rF /0 finseES
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T3

T4

75

|
EXHIBIT No. \3 (CTD.)

AHBIENT TempsraTore To 3¢ +1Sc To +35C UNLESS

OTHERWISE STATED . |

!

‘

SHOCK, VIBRATION AN) ACCELERATION TESTS ARE CARRIED

OUT WHEREVER PossmLe wiru S A.VW. pevicaes g:.qum_-‘p

SCCURELY BY THEIR NORMAL MOUNTING ARRAN $&MENT, -
SAHPLES SUBTECTED TO DPESTRUCTIVE TESrS IARKED ‘D'
. i
SHALL NOT B& RELEASED InIPER BS ‘)ooa(:;e.z.‘l.s‘ oF BS 9000)
, 1 PART (.

i

CsRTIFIC) TEST RECORDS SHALL BE KEFS BY THE AANGACTRER
FOLLOWING THE PRINCG 1PLES OF BS 9000, Jucs€' Wice B&

i
RETAINGCD BY THE MAMIFACTURER BYT SHALL BS AvareAses
i
FOR SCRUTINY BY 7WE CUSTONER'S AUTHOK/sED @A

RECRESENTATIVE, THE FORNAT FOR THE TEST RECORDS Witt
B6 HUTVALLY AGHR&ED. :
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EXHIRIT No.

——————

\Q_) (CTD.)

INSPECTION REQUIREMENTS

BS 9450
SPECIFICATION

ISSUE

ALL TESTS SHALL BE CARRIED OUT AT Tpyp = 25%C % 59C UNLESS OTHERWISE SPECIFIED.

EXAMINAT ION REFERENCE LINITS
OR - = - CONDITIONS OF TEST SYM. UNITS
TEST 9480 ' MIN | MAX
GRoup A
.&; A *
pDimENs 1ons /% 3. CaSS AENGTH L "o
Case wWRTH w ~ -
CAse HEISHT H -
x. VISDJL
Iysecrion | 1+2-2 o) CoRRECTNESS OF MARKING
| ' b) CoqrecTness ofF Term~AL
(DENTIFICATION
c)Conneer NESS OF ENCAPSULATION
4) Unsroxen Body
Az
Lrecraicas Mazoa staTic/dymaric
CHARACTERISTICS AT ROOK TEMP,
1. Rerexencs IneoT LevelL + 10dBM Re | s | 125 | MHx
FREQUENCY
2. TAss BANDWDTH 3 dB powTs (FROV Marrom 9.5 1005 | MHz
3..- LuserTion '
. Aoss Twnovr cevee + 10 B 20.-7|21-7] 48
e 'R'PP"G_. Tireo suovr Band 15 |48
= O0uT OF BAND .
’ RETECTION. Q) ATTenvaToN AT 1o iz anp 1300F; 20 B3
- (RewaTve 7O K Sidd L08& LEVELS -s0
T PASS BAND) ‘)P” 15 ¢ $0 148
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ouTPUrs -
31
SOtDERARILITY | 1:R.6.48.7 Mernop ¢. 8. .
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- EXHIBIT

No.

2

(eTD.)

INSPECTION REQUIREMENTS

0. = 20
ALL TESTS SHALL BE CARRIED OUT AT Tpyp = 25°C % 5°C UNLESS

BS 9450

SPECIFICATION ISSUE

OTHERWISE SPECIFIED.

iR LIMITS .
EXAMINATION | REFRRENCE | conprTrons OF TEST SYM. UNITS|
OR TEST N° 9450 MIN | MAX

Bz
RA'fIQ cHavge of | [ X1 k14321 S CYecls =~ EACH QYELE CONMBAN.
TERPRNATVRE 16 pm AT -35°c
10 purw AT ¥+ F0°c
ToTAL TRAMVSFER Frrme® PR
~35% 70 +90C oR Reverse 1o
Gé 6 ”’”l A?MS/
. PR fa
‘cAK TeeT [+ 2 ¥ 16 ) |Sx10 [C= /s
s P pEkT 1-2. ¢.'5 6 cyeces
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—7esr D6
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Tésr U)
B4 7
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| ALL TESTS SHALL BE CARRIED OUT AT Tpyn = 25°C 3 5°C UNLESS OTHERWISE SPECIFIED.

. EXHIBIT No.

2

v _(CTD.

INSPECTION REQUIREMENTS

BS 9450
SPECIFICATION ISSUE

; : LIMITS »
'EXAMINATION | REFRRENCE | conpITIONS OF TEST SYM. UNITS|
. OR TEST N"9ys70 MIN | MAX
Be6
Posy TeST e~D )
Loiwrs FoR Tyccvpes ALt TESTS In SuBsovs Al
82, Be, Bs. (AT Rosm TewA. )
1. (ewTiie '
L',T_f PHCGUEREY INPYT LevEe + 10dBM. 1150 | 128 | M2
2- Pass BarpuibTh 3dB potuTS Q.5 |te-s | HHa
iusi:t?loﬂ
v Tueor cevee + 1048 20-7 (207 | 4B 4
i . .
OvT OF BAND I W
G- - A NUATronN 1O To (30 2 AB
AETECTIoN (AATE / 7'; 20
o PSS BAND) Pealc Swé ro&€ Levees -so |48
i FINAL ATTERJIATION AMVD SPUKI®VS
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s K1 PPLE THROUSHOUT BAMD /s | da
87
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H - N ¥ T‘RP - :so‘
STE€ADY STATE
‘ érfff Ca) Juaation: & )Iavs,
; LY
!
!
' QA [S02 - o4

167

PAce 7 ©oF /bﬂ'f‘"




l
|
|
I

-+ EXHIBIT No.

2

(CTD.)

BS 9450
SPECIFICATION ISSUE

NSPECTION REQUIREMENTS
ALL TESTS SHALL BE CARRIED OUT AT TAMB = 25°¢ + 5°C UNLESS OTHERNISE SPECIFIED
LIMITS :
EXAMINATION RE RENCE S OF YM UNITS |
OR TEST e q“f_o CONDITIU{:S OF TEST SYM. o v
i ;
: _ . N
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1 T :
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— ) HIBIT No. ‘ CTD.
EXH !\ ! | (CTD.)
) |  SPECIFICATION! ISSUE
. e
INSPECTION REQUIREMENTS : ;
- ‘ i
ALL TESTS SHALL BE CARRIED OUT AT Tpyn = 25°C # 5°C UNLESS OTHERWISE SPECIFIED.
LIMITS :
EXAMINATION | REFERENCE [ conprTIONS OF TEST SYM. — uNITS
OR TEST N=9¢s0 MIN | MAX:
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- - EXHIBIT No.

3

(CTD.)

INSPECTION REQUIREMENTS

BS 9450
SPECIFICATION ISSUE

ALL TESTS SHALL BE CARRIED OUT AT Tpyo = 25°C + 5°C UNLESS OTHERWISE SPECIFIED.

FRor sossqoors D3 , D4,

LIMITS .
EXAMINATION RENCE | conpITIONS OF TEST SYM. UNITS
OR TEST Ng4s0 MIN | MAX
_36- Tuceupés ALe Tésrs, FRom
SuBcaove AX (ﬂm{ Ten AELATURE)
Post resT cwd :
PowrTs FOR
D
D3 ) 4
1) Ceorrc Jwror Levee +10ABH ns | 1zs | Hi=
./\ {Y.equeucr
1) fass 3 dB PoivTs Q-5 |lo-5 |MA=
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3) Toscrtion quv-r AEvEL +10 dB 20-T|217 |dB
z‘."
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- Confidential — for information of en@yeos only.
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Litho No: 454

COPIES TO:

ENGINEER NEP
FOREMAN JMS

CHIEF INSPECTOR W.J.A.
RECORD MC

r

EXHIBIT No. .3 ©TD.)

ENGINEERING INSTRUCTTONS

EXTRA COPIES TO: Ed. NO . ... inienrenans
MGB JH DG yT SHEETNO ... . cciceiernnn.

MAINTAINED COPY

TmnE DRILLING AND SAWING OF QUARTZ AND ALUMINA SUBSTRATES

FOR SAW-APPLICATIONS.

INDEX

1) Index

2) ‘Flowchart

3) Parts, Materials, Chemicals, Equipment

4) bprilling
§) Sawing
issus No: 1 2 4
Date 1«/4/5,,
Prep. by n o ‘;h’.
Approv. by '."4";:
Eng. Dept.
Approv.C.1. f},«'gm 1 7 1
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TITLE DRILLING AND SAWING OF QUARTZ AND ALUMINA SUBSTRATES

FOR SAW APPLICATIONS

FLOWCHART
From In Line Control
orill < > Saw
Q.A. Inspection (If required by device El)
) v
Completed Substrate °
' v
To in Line Control
. 0
ssve No: 1 3 . VUL g™ 1 ’ 10
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EXHIBITNo, .3

. " ENGINEERING INSTROCTIONS ™ = (CTD.)
EXTRA COPIES TO: E.l. NO ... YEB ............
MGB JH DG JT sweerno .0

MAINTAINED COPY

TITLE DRILLING AND SAWING OF QUARTZ AND ALUMINA SUBSTRATES

FOR SAW APPLICATIONS

PARTS, MATERIALS, CHEMICALS, EQUIPMENT

l.

Parts: .

Alumina substrates as supplied. Nominally 4in x 2in or smaller .
quartz substrates, size dependant upon usage.

2. .Materials:
Glass blocks
Carbon blocks
.Alumina plates
3. Chemicals:
Bees wax A piezon Wax W,
De khortinski wax
Methylated spirits
Trichloroethylene
. Chlorothene
Acetone
'Virtol' cutting oil
4. Equipment:
Small bench drills: Meddings MB10 with research instruments
DM50 positioning table.
and: Micromecannica with uncalibrated positioning
table. ) . :
Diamond Saw, Semitron 2000
Diamond saw blades
- Diamond Tube drills _ :
Solid shank diamond drills
Mondo vero check optical measuring system
Hotplate .
Coldplate
Scalpels
Wash bottle
issue No: 1 2 3 4
Date A/
Prep. by Nm.j“\
Approv. by &"‘s{-\
€ng. Dept. - 1 7 3
Approv.C.1. pm
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ENGINEERING INSTRU

- r

COPIES TO:

ENGINEER NEP : EXTRA COPIES TO: ELNO..... LU T
FOREMAN  JMS MGB JH DG JT. SHEET NO ..1.0f .1........

CHIEF INSPECTOR W.J.A.

RECORD  He MAINTAINED COPY

TITLE  DRILLING AND SAWING OF QUARTZ AND ALUMINA SUBSTRATES
FOR SAW APPLICATIONS
SAWING

Alumina substrates may be sawn individually or in stacks, the number in the
stack being decided by the number of substrates needed, up to a maximum allowec
by the depth of cut of the saw blade.

Quartz substrates are sawn individually.

A. To Saw Singlz

1. The substrate is waxed to a carbon block using any of the waxes
ment ioned. ?For quartz substrate see device El

2. The substrate may be cut to the size required by the use of cutting
marks on the substrate itself, or by using the optical alignment
system and dial gauge indicator (or digital readout system) on the saw.
(See relevant cutting diagram ref: device El)

- 3. The sawn substrate is removed from its mount by melting the wax and
is then cleaned in a suitable solvent. (See device El)

B. To Saw Stacked

1. The substrates are scribed and snapped from the nominal 4in x 2in

plates to a suitable size for mounting on to the blocks and to be
slightly larger than the required final size.

2. They are stacked using any wax ment:oned and aligned in the steel corne
jig.

3. The stack is then mounted onto a block or blocks suitable for use on

"4, They are then cut using the instruments on the saw to measure the
correct size of substrate. -

5. The substrates are separated by melting the wax and
suitable solvent.

i ap .
tssue No: 1 2 3 A '\ i EﬁiFéﬁfk'“' q{jf_gy——”i:;i—";’:‘r,' ©

Date /3 / 3% "1‘ “U‘_ " _ =
. Prep. by A m}J Lf

Approv. by #..f - - 174

Eng. Dept.

Approv.C.1. @
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