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T.007: 5.f Brochure

The Ocean Signal PLB1 brochures images follow. The brochure is an A6
fan fold document with six sides. The pages are presented in the order
they are intended to be read.

—_—
oeean PLB1

Your worldwide link to
emergency services.

rescueME PLB 1 the world’s
smallest Personal Locator Beacon®

*Compared to other products approved to recognised standaros [0ct 2012)
Subject to warranty statemant

oceansI I GNAL



Communication and Safety at Sea

@ Walarprn of to 15m Wherever you are at sea or on land, the
rescueME PLB 1 provides the reassurance that
B emergency services can be alerted by the press
@ Easily deployed antenna Rt

rescueME PLB 1 works with the only officia lly
@ Flotation lanyard included* recognised worldwide dedicated search and

rescue satellite network [operated by Cospas
Sarsat). As this is funded by governments there

Inan emergency rescueME PLB 1 provides are NO CHARGES to use this service.
3 method s of communicating your location ; ;
ensuring maximum chance of survival. When activated, the rescue ME PLB 1 transmits
e ! your position and your unigue |0 to a Rescue
@ Link via satellite to Coordination Centre via satellite Link. Rescua
Emergency Services services are promptly notified of your emergency

Homing Beacon to aid final location and regularly advised of your current location.
by Search and Rescue craft To assist with search and rescue, a homing

@ High intensity signal is transmitted on 121.5MHz, which is

[1 candela) strobe received by equipment fitked to both sea and
airborne rescue craft. -
* Notintended to operste with the PLB loating in water

ocaans  GMNAL

rescueME PLB1 can be easily stowed in your
jacket or fitted onto a belt taking up minimal
space and ensuring it is easily accessible.

Antenna deployment could not be easier, with
a gentle pull the aerial is released.

www.oceansignal com



Features and Specifications

PLgy

moulded lens enhances
light output [one candela)

One handed operation

The rescueME PLB 1 can be operated with

a single hand in even the most challenging
situations. A simple spring loaded flap covers
the activation button preventing inadvertent use.

The integrated strobe light ensures maximum
visibility with an incredible 1 candela output.

Ocean Signal Ltd.
Unit 4, Ocivan Way
Margate

CT? 4NN

United Kingdom

rescueME PLB1 can be used
on land as well as at sea.

Specifications
Satellite transmission 406.040MHz, BWatts
121.5MHz, 50mW nominal

>24hrs at -20°C (-4°F)

Homing transmission
Operation life

Operating

temperature range -20°C to +55°C [-4°F to +131°F)

Weight 11ég [4.10z)

Standards Cospas Sarsat T.001/T.007,
ETSI EN302 152,
RTCM SC11010,

PLB1 NSS-PLB11,

- . IC RSS287
dimensions

. '
32.5mm
75mm ‘ ’—'~
51mm

v oceansignal com

info@oceansignal.com
www.oceansignal.com
+44 1843 282930

"Wrilst eva~y 2ifort has Jeen made to ensJre the
infrraticn in this brachurs is Acclrate, pradieis and
specihiczt ons may be changed wiibout rotice.

eceancICNAL
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The technical data sheet for the battery cells used in the beacon and the
electric diagram of the beacon’s battery pack
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T.007: 5.g Cell and Battery Data

The data sheet for the cells used in the rescueME PLB1 and the
configuration drawing are attached.

The battery consists of three Energizer Lithium 123 cells connected in
series

o[

Figure 1: Schematic of rescueME PLB1 Battery Pack



PRODUCT DATASHEET

ENERGIZER 123

=~

Industry Standard Dimensions

(millimeters)
17.00
15.00
9.60 1.00
Maxirmum il - Minimurm
—
c+3 |1
33.s0 34.50
Minimurm Maximurm
)
1 e -
0.90 ]_J
Maximum
11.00
Mini murm

This battery contains a Positive Temperature
Coefficient (PTC) safety device to limit current

during short circuit conditions.

Classification:
Chemical System:
Designation:
Nominal Voltage:
Storage Temp:
Operating Temp:
Typical Capacity:

Typical Weight:
Typical Volume:
Max Discharge:
Max Rev Charge:
Typical Li Content:
Shipping:

Energizer

+ 44 (0) 208 920 2306
www.energizer.eu

Specifications

“Lithium"

Lithium / Manganese Dioxide (Li/Mn05)
IEC-CR17345

3.0 Volts

-40°C to 60°C

-40°C to 60°C

1500 mAh (to 2.0 volts)

(rated at 100 ohms at 21°C)

17 grams

7.0 cubic centimeters

1500 mA continuous (3500 mA pulse)
2 UM

0.55 grams

For complete details, please reference:

Global (except US): Special Provision A45 of the International

Air Transport Association Dangerous
Goods Regulations

Simulated Application Tests

Typical Use Performance

Cutoff Voltage
Type Drain Load 2.0V (21°C) 1.8V (21°C) 1.55V (217T)
(time) {ma) {ohms) { hours) {pulses) {pulses)
Capaity — 100 58 — —
{ continuous)
Photoflash
900 - - — 2000
(3 /27 sec)
Phatoflash 1200 _ . 1370 .
(3/7 sec)
Phaotoflash
1800 - - 860 -—
(377 sec)

©Energizer Holding

Typical Discharge Characteristics

Rated Capacity
100 ohms continuous at 21°C

Important Notice
This data sheet contains typical information specific to products manufactured at the time of its publication.

Inc - C

Form No. EBC - BE18EU-B

35

ol -
5 2.5 \
&
2 |
S 20 |

15

0 20 40 &0
Hours
Photoflash
1200 mA (3 sec on / 7 sec off)

30
E 2.5
S o \
g 15

-20°C 21°C
1.0
0 300 &00 900 1200 1500
Pulses
herein do not constitute a warranty
Page 1 of 1

Figure 2: Energizer 123 Photo Lithium Cell Data Sheet used in rescueME

PLB1.



PRODUCT TECHNICAL SUPPQRY

Date:  May 7, 2009

Subjert:  Battery Shelf Life, Temperature Storage and Date Coding

The Following will expiain the above mentioned subijert mattes a5 it relates to Energizer | Eveready prodiscts you

purchass Tnom us. The percentage of capacity retained will vary depending on the chemical systermn and storge
conditions. Typacally Lithiurn batteres will retain approimately 0% capacity for the number of years specified.

Al other chemistries will retain approximately B0-BS% capacity.

Battery Shelf Life {at 7O°F)
Chemical Systent Cell Sirefs) Shelf L ife
Energizer Alaline (Hi-Tech): AR, AAR 7 Years
9 woit 5 Years
Energizer Alaline [Litra +): AR, AAA, C, D, B 6 voit 7 Years
9 woit 5 Years
Enesgizes Abaline [(assic): AR, AR, C, B D 7 Years
9 vt 5 Years
Heavy — Duty: AR, AAR, C, D 3 Years
Carbon ZinC (muiticell batteres) : All spediatty types L5 Years
[V, HE14136, HSEST0, 346, 776, 411, oir)
Lithium (UItimate): AR, AAA 15¥Years
Lithivm Phobo: Al sires 10 Years
Lithium Coin Calls: M| sines 10 Years
Mickel Metal Hydride: A, Ao, C, D& 9 wolt 3 Years
Hearing Aid (Zinc Air): All sizes 4 Years
Walch Batteries: All sizeg 7 Years

Note: The same shell e pesiod would apply to the approgriate battery chemmical system packerd with
Mashlights and lanterms,

L2009 Erirgltsr

Figure 3: Additional Cell Data, showing manufacturer declared shelf life and
capacity at end of shelf life.



Typical Temperature Effects
Energizer / Eveready Batteries

Battery systems vary in their ability to provide service and shelf life ak various temperatures.
Make sure you choose the right battery for the right job

Lithium Manganese Dioxide

" Typical Service {%%:) )
125
_ 100
# '_._.--"'-._--_-_-_
= ¥5
'E 50
- EXAMPLE: ]
30,000 ohim 24 hrsfday
il T T 1
-2 il 20 &0
\ Temperature [C) y
"'- Projected Service Maintznance ™
100 4
-E_:- Oi=T
= 90
£ "‘\\ 0
B0
E "'-\-
B o
B 40°C
L 1
50 T T T T T 1
il . 4 b a 10 13
\ Storage Time (yrs) J

D2004 Energleer - All Rights REsarwed

Figure 4: Additional Cell Data, showing manufacturer declared self discharge
over time(Projected Service maintenance) at various temperatures. Data Taken
from Typical Temperature Effects Energizer / Eveready Batteries Reference

Manual.



From the above information we can see that over a 10 year period the
discharge is 10% of the cell original capacity. The industry standard
equation for self discharge is

Number of years

Cell Capacity =(1-self discharge_per_year)

Where self discharge_per_year and cell capacity is a percentage
From this we can calculate the percentage loss of capacity per year as
1-(0.90)°=1.0%

We can then calculate the capacity loss per year according to the following
table

Years % Capacity of Original Cell Capacity
0 100%

1 99%

2 98%

4 95.9%

5 94.9%

8 91.9%

10 90%

12 88.1%

15 85.4%




PE TC «Omega» Test Report 12/1410 Volume 2 Issue 2 Page 48 of 115

A copy of the beacon label
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T.007: 5.h Beacon Labelling

rescueME PLB Labels

WARNING:
Use on y during
situation cf grave and
imminent danger

-

Figure 1: PLB1 Front Label with flap closed and removed

WARNING:
Use only during
situation of grave and
imminent danger

Figure 2: PLB2 Front label: similar to PLB1, but with product code changed and
GPS warning removed



-

[ Information will either be laser
/ etched or indelibly computer
C/S TAC No. XXX printed on waterproof label.

FCC ID: XYEPLB1
CE 0168 !

ON / OFF:
TEST

Press
for
1 sec

Figure 4: PLB1/PLB2 Operating instructions

ATTACH PROOF OF REGISTRATION HERE

Owner must register unit with the relevant
national authority
For USA: the owner of this PLE must register
the ID code contained on this label with NOAA:
NOAA /SARSAT, NSOF, E/SP3, 4231 Suitland Road,
Suitland, MD 20746
www.beaconregistration.noaa.gov

UID: X2000000000XXX X

Figure 5: PLB1/PLB2 UIN label and USA registration information label

Compass safe distance:
Class 2 -20 / +559C
(-4 / +1319F) Category 2 Compass safe distance to be

WILL NOT FLOAT shown here following testing.

Figure 6: PLB1/PLB2 Operating conditions label

Battery
Expires

Minimum Operation 24 hrs

Figure 7: PLB1/PLB2 Battery expiry date (on top of unit)

Lithium Battery 9V WARNING: Do not
Store below 70°C, Do not  move if found, report
short circui erate position fo authorities.

orrechargz. Check
Lravel reshricliuns.

LG0E-158-002-1
ual laaues ysn

Figure 8: PLB1/PLB2 Warning label
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Technical data sheet of the reference oscillator
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T.007: 5.1 TCXO Data Sheets

The reference oscillator crystal for the 406MHz transmitter in the
rescueME PLB1 and PLB2 is made by RAKON Ltd. The following data
sheets and sample data are attached.

Figure 1: Reference Crystal Data Sheet - Sheet 1 of 2......cviiviiiiiinnnn. 2
Figure 2: Reference Crystal Data Sheet - Sheet 2 of 2....ccovvviiiiinnnnnne. 3
Figure 3: Frequency stability plot for crystal used in rescueME PLB1 - Unit

1 Rakon Serial N9LS1679 (PCB5)...ccviiiiiiiii it iii i enie e naaee s 4

Figure 4: Frequency stability plot for crystal used in rescueME PLB2 - Unit
4 Rakon Serial N°LS1626 (PCB6 — NON-GPS) ....ciiiiviiiiiiiiiiiiiinenns 4



ralkon

Oscillator Specification: E5344LF(T)
Issue 1, 24" February 2010

Designed for use in “Cospas-Sarsat” Emergency Beacon Applications

QOutline in mm

Pad Connections

. Do not connect
NC

. Do not connect

. Tri-State Control (Enable)*
. Supply, +Vs
10. Do not connect
* leave unconnected if not required

CENDOA BN
)
M
o
=
o
=

Weight 170mg (typical)

Marking includes
Manufacturers ID (R)
Manufacturing identifier (X XX)

Pad 1/ Static sensitivity identifier ( A)

Abbreviated P/N (5344)
Device date code (YW)
Serial number (nnnn)

Electrical
MNominal Frequency, Fo
Supply Voltage, Vs
Input Cumrent
Output:
Type
Load
Vol
Voh
Duty cycle @ 50%
Rise time, 10% to 90%
Fall time, 90% to 10%
Frequency Stability
Calibration Tolerance at 25°C
Temperature, -20°C to 55°C
Supply Voltage, + 10%
Load, + 5pF
Allan Variance (tau=100ms)

7.00x0.15
220 MAX 0.60

100x0.20 (9K

!

0.60 (BX»
1.50£0.20 ‘_‘ 0.80 (4X)
ﬁ' I ! 3
i W ‘y —*—
d s g
254 @

3
2y

5.000.15

R X XX
A 5344YWnnnn

12.688750 MHz
33V+10%
<4.0mA

HCMOS

15 pF
<0.1*Vs
=209*Vs
45% to 55%
<8ns
<8ns

<+ 0.5 ppm

=+ 0.2 ppm reference to (FumctFrn)/2

=+ 0.1 ppm reference to frequency at 3.3V
=+ 0.1 ppm reference to frequency at 15 pF
< 1.0 ppb

Page 1 of 2

Figure 1: Reference Crystal Data Sheet - Sheet 1 of 2




rakon

Oscillator Specification: E5344LF(T)
Issue 1, 24" February 2010

Designed for use in “Cospas-Sarsat” Emergency Beacon Applications

Medium Term Stability specified and measured according to C/S T.001 & T.007* (averaged
over 18 measurements in 15 minute period, and following 15 minute power up period)
Mean Slope dF/dt
Steady state conditions <+ 0.7 ppb/min
During and 15 minutes after variable temperature conditions
<+ 1.7 ppb/min (dT/dt < + 5°C / hour)

Residual dF from slope <+ 2.0 ppb (dT/dt < + 5°C / hour)
Test results shipped with each device, identified by date and serial number, retained for 10 years.
Reflow soldering <+ 1.0 ppm
Ageing, first year <+ 1.0 ppm
Ageing, 10 years <+ 3.0 ppm
Tri-State

Pad 8 open circuit or = 0.6Vs Output Enabled

Pad 8 £0.2Vs Output High impedance

In Tri-state mode, the output stage is disabled but the oscillator and compensation circuit are still active
(current consumption TmA typ.).
Phase Noise (typical values) -90 dBc/Hz at 10 Hz
-115 dBe/Hz at 100 Hz
-127 dBc/Hz at 1 kHz
-137 dBc/Hz at 10 kHz
-143 dBc/Hz at 100 kHz

Environmental

Operating Temperature Range -20 to +55°C

Storage Temperature Range -55 to +125°C

Vibration |IEC 60068-2-6 Test Fc, 10-60Hz 1.5mm displacement, at 98.1 msZ, 30 minutes in
each of three mutually perpendicular axes at 1 octave per minute

Shock IEC 60068-2-27 Test Ea, 980ms™ acceleration for 6ms duration, 3 shocks in each
direction along three mutually perpendicular axes

Soldering SMD product suitable for Convection Reflow soldering. Peak temperature 260°C.
Maximum time above 220°C, 60 secs.

Solderability MIL-STD-202, Method 208, Category 3

RoHS Parts are fully compliant with the European Union directive 2002/95/EC on the
restriction of the use of certain hazardous substances in electrical and electronic
equipment. Note these RoHS compliant parts are suitable for assembly using both
Lead-free solders and Tin/Lead solders.

Marking Laser Marked

Packaging Parts ordered with suffix ‘T' are supplied on Tape-and-Reel.

* COSPAS SARSAT 406MHz distress beacons specification C/S T.001 (Issue 3, Revision 9, OCT 2008)
and C/S T.007 (Issue 4, Revision 3, OCT 2008)

Page 2 of 2

Figure 2: Reference Crystal Data Sheet - Sheet 2 of 2
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Figure 3: Frequency stability plot for crystal used in rescueME PLB1 - Unit 1 Rakon
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Ramp Data: ES344 2404 VFY: 23/00/2012 23:42:34 (Litmits: Static/Gradient 3lope=07/17 pphbimin Residual=2 ppb) Pos 170 Date code: L3
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Figure 4: Frequency stability plot for crystal used in rescueME PLB2 - Unit 4 Rakon
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Ramp Data: E5344 2404 VFY : 23/090/2012 23:42:34 (Limnite: Static/Gradient 3lope=07/17 pphimin Residual=2 pph) Pos: 117 Date code: L3
Serial no: 1626

Medium Term Stability
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Freq Stability: +-0.03% ppm PASS
Ilin Gradient Slope: -0.284 ppbfmin~ Iin Static Slope: -0.068 ppbfran

Ilax Gradient Slope: 0338 pph/imin Tvlax Static Slope: 0.091 pphimin

Serial N2LS1626 (PCB6 - non-GPS)
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T.007; 5.) Compliance statements

The following statements justify that the design of the rescueME PLB1 and
rescueME PLB2 meets the following criteria.

I. provides protection against continuous transmission
(see section A.3.4),
406MHz Transmit Time Out

The precise timing control of a 406MHz transmission is performed by the
micro controller, 1C4, which controls the application of PA supply voltage.
To ensure that a transmission can last no longer than 45 seconds, due to
a fault; when the PA supply voltage is switched on, C42 is charged
through R25. The time constant of this network is much shorter that the
45seconds limit. This charging voltage is compared to the input threshold
of TR3A. When the threshold has been exceeded TR3A switches on,
turning TR3B off, this in turn switches TR4 off thus removing the supply
voltage from the PA and ending any further transmission.

Figure 1: TX Timeout circuitry

Ii. meets the frequency stability requirements over 5
years (see section A.3.5),

Statements from Rakon Limited providing evidence of both five and ten
year stability for the TCXO can be found in Annex 1 of this section.



lii. provides protection from repetitive self-test mode
transmissions
a. Beacon Self Test

The self-test function of the PLB is implemented in the following sequence
of in-line steps; there is no looping or repetition of any step:

e The 121.5MHz homing beacon is started, the modulation is
monitored and after three sweeps of the modulation frequency the
beacon is turned off.

e The 406MHz message transmitter is activated and monitored; after
one test message has been transmitted the transmitter is turned off.

e The strobe LED light is activated and after one flash it is turned off.
e The indicator LEDs are flashed to indicate pass / fail status.

e The PLB then enters a shutdown mode in which it switches off power
from the battery to all parts of the circuit except the micro. It is not
possible to start another self-test if the test switch is held down.

To prevent inadvertent lockup of the test mode, during the self-test
procedure the switch is continuously monitored by sampling its condition
every 10 milliseconds by interrupt under the control of a hardware timer.
The operation of the hardware timer and the operational software are
continually monitored for integrity by the use of a hardware watchdog
timer.

In summary, it is not possible to perform repeated self-tests unless by
deliberate action on the part of the user to re-initiate the test.

b. GNSS Receiver Self Test (rescueME PLB1 Only)

The GNSS self-test is limited to checking operation of the internal GPS
receiver only; there are no test transmissions of either 121.5MHz or
406MHz systems.

The test involves turning on the internal GPS receiver and waiting for a
position fix to be obtained, once this condition is met then the PLB will
report the status by use of the LEDs and then switch off. At the time that
the GPS receiver is turned on a timer is also started, this timer is
implemented by counting interrupts generated from a hardware timer
which in turn is monitored by the system watchdog. This timer will run for
5 minutes or be stopped by a position fix being obtained, whichever
occurs first. If the timer completes its run then the PLB will report a
failure by the use of the LEDs. It is not possible to repeat the test or
perform any other function if the switch is held down.



In summary the GNSS self-test mode is limited to a maximum duration of
5 minutes and cannot be repeated unless a deliberate action is taken to
reinitiate the test.

Iv. Self test contains only default position

During the self test, the transmission is coded with the default position
data listed in T.007 Annex D. The GPS receiver in the PLB1 is not
activated during a self test.

No test transmission is transmitted during a a GPS receiver test.

v. Protection against transmitting erroneous position
data for rescueME PLB1

The navigation information provided by the GPS receiver is checked to
ensure a 2D position is available and that the HDOP value is less than 50,
before the position is added to the transmitted message. Otherwise the
default values are inserted. (With the quoted accuracy of the Quectel L70
GPS receiver and an HDOP of 50 this equates to a position error of
approximately 125m)

In addition to checking the HDOP value the PLB microprocessor also
parses the format of the received messages from the GNSS receiver and
verifies that the checksum sent from the GNSS receiver is correct before
using the data. So the format of the data is checked and the content is
checked by validating the checksum preventing corrupted data from being
encoded into the burst data.



Annex 1: Rakon statement on MTS of five and ten year period

Five year Rakon data

ralkkon

TEST REPORT
Report number 2010-029
Date of issue 6th July 2010
Product description Temperature Compensated Crystal
Oscillator (TCXO)
Product type CFPT-9000
Rakon Part number ES344LFT
Construction Surface mount; 7.0x5.0mm, 10-pad
Output Frequency 12.688750 MHz
Class [}
Number tested 20

TESTS PERFORMED
Mid Term Frequency stability (MTS) over a 6-month period. Data is used to predict the performance of the device
over a 5-year period.
Test sequence 1) Measure MTS over the temperature range -20°C to +55°C to -20°C
2) Store for 1-month at room temperature (+20°C + 5°C)
3) Measure MTS over the temperature range -20°C to +55°C to -20°C
4) Store for 1-month at room temperature (+20°C + 5°C)
5) Repeat testing & storage sequence for a further 4 months

Applicable standard Cospas-Sarsat T.007, issue 4, revision 3

SUMMARY OF TEST RESULTS

TEST PASS FAIL REMARKS
Residual (5-year prediction) 20 0 Minimum Cpk = 1.488
Minimum Slati’c Slope (5-year 20 0 Minirmum Cpk = 5.704
prediction)
Mgmnim St ShapeiS:pee 20 0 Minimum Cpk = 12.391
prediction
Minimum Gradtgn? Slope (5-year 20 0 Minimum Cpk = 1.431
prediction)
Maximum Gradse'mlt Slope (5-year 20 0 Minimum Cpk = 1.428
prediction
Aging Mid Frequency (S-year 20 0 Minimum Cpk = 28 250
prediction)
CONCLUSIONS

The conclusion reached following the analysis of the data contained within this report indicates that the failure rate
for this product after 5-years operation will be less than 3000 ppm.

Testing conducted by lan Payne
Report prepared by David Lowrie
Report approved by David R W oodall

THE COPYRIGHT IN THIS DOCUMENT IS THE PROPERTY OF RAKON UK LIMITED AND THE DOCUMENT IS ISSUED ON CONDITION
THATIT IS NOT COPIED. REPRINTED OR REPRODUCED, NOR ITS CONTENTS DISCLOSED EITHER WHOLLY OR IN PART TO ANY
THIRD PARTY WITHOUT EITHER THE CONSENT IN WRITING OF, OR IN ACCORDANCE WITH THE CONDITIONS OF A CONTRACT
WITH RAKON UK LTD. @

Rakon UK Limited
T +44(0)1522 883 500, F +44(0) 1522 883 535, Email: info @rakon.co.uk
Dowsett House, Sadler Road, Lincoln, LN6 3RS, England

Office: Mitre House, 160 Aldersgate Street, London EC1A 40D
Registered Number: 05128090




ralkon

MEDIUM TERM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION
Device: Frequency: Class: [Package: Date:
E5344LFT 12.688750 MHz 1l SM (7x5.0mm),10-pad 06-July-2010

RESIDUAL (ppb)
Serial Number / Predicted Residual
Time (Days) 1 30 60 a0 150 180 Slope Intercept after 5 years
1 1.07 1.04 061 045 0.53 0.55 -0.268 1.138 0.267
3 1.06 1.53 107 1.00 10 1.10 -0.024 1.166 1.089
7 0.64 0.64 0863 0.62 0.65 0.62 -0.005 0.641 0.626
9 0.38 0.4 021 0.3 0.54 0.67 0.063 0.318 0.525
1" 043 0.43 021 0.39 0.56 0.60 0.038 0.376 0.499
13 0.59 0.70 0.61 0.80 0.82 0F7 0.089 0.573 0.861
17 1.34 1.36 1.38 0.56 0.89 1.39 -0.140 1.379 0.922
19 059 0.53 048 0.53 0.52 0.54 -0.030 0.580 0.483
21 162 1.36 073 113 0.89 089 -0.319 1.632 0.595
27 127 1.21 0.80 098 1.24 1.66 0.018 1.165 1.223
29 072 0.80 0.62 0.86 0.83 074 0.028 0.717 0.807
3 073 0.91 0.64 062 0.74 0.93 0.017 0.735 0.789
33 0.89 0.95 0.82 0.96 1.00 145 0.123 0.814 1.215
a7 057 0.59 029 1.09 0.82 0.76 0.113 0.505 0.873
44 0.63 0.60 0.55 0.68 0.74 0.74 0.041 0.592 0.723
46 0.90 0.95 0.69 0.85 0.82 0.87 -0.026 0.922 0.837
52 043 0.39 047 0.38 0.48 0.67 0.051 0.388 0.554
54 077 0.76 0.68 078 0.82 073 -0.002 0.760 0.753
56 053 0.53 0.35 049 0.63 0.56 0.009 0.500 0.530
60 082 oF7 0.65 0.65 0.63 0497 -0.073 0.882 0.645
Maaimum 1.223
Minimum 0.267
Mean 0.741
Standard Deviation 0.249
Upper Spec. Limit 3.000
2 Sigma (95% Conf.) 3 Sigma (99% Conf.)
Calc. Max. value 1.239 1.488

Cpk (Upper) nla 3.023
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
ES344LFT 12.688750 MHz Il SM (7x5.0mm),10-pad 06-July-2010
MINIMUM STATIC SLOPE (ppb/min)
Predicted Minimum
Serial Number / Static Slope after 5
Tima (Days) 1 30 60 90 150 180 Slope Intercept years
1 -0.03 =0.01 0.01 =0.01 =003 £.03 0.002 =0.024 -0.016
3 =011 -0.10 0.13 -0.12 -0.14 £.13 0.011 <0104 -0.140
7 <017 -0.15 0.25 =017 -0.15 40.16 0.000 -0.176 -0.174
9 -0.08 -0.08 0.09 -0.07 -0.08 .08 0.001 -0.081 -0.079
1 -0.15 -0.14 0.14 <014 -0.13 .14 0.006 -0.150 -0.130
13 -0.08 -0.08 <0.08 -0.07 -0.08 £.07 0.003 -0.081 -0.072
17 -0.19 -0.13 0.01 -0.01 -0.02 4£.03 0.082 -0.197 0.070
19 -0.08 =0.11 0.14 =0.10 =0.09 .09 0.007 =0.090 =0.114
21 =011 012 -0.08 -0.08 -0.09 .08 0.014 0115 -0.071
27 -0.08 -0.08 0.03 =0.05 =0.04 0.07 0.014 =0.081 -0.036
23 -0.05 -0.05 0.1 -0.06 -0.07 .08 £.013 <0.048 -0.091
k3l -0.08 -0.09 0.08 -0.08 -0.07 £.09 0.000 -0.082 -0.081
33 -0.02 -0.06 0.09 <0.02 -0.05 <0.08 .018 -0.024 -0.083
ar =010 -0.09 0.13 =010 -0.10 0.1 <D.004 -0.089 -0.111
44 -0.05 -0.06 0.05 -0.05 -0.06 .06 <{.003 -0.050 -0.060
46 -0.08 -0.09 0.07 -0.07 -0.07 0.07 0.005 -0.084 -0.066
52 -0.06 010 £.12 <011 <012 .11 <.025 -0.062 -0.145
54 -0.06 -0.08 0.11 -0.07 -0.08 £.10 £.013 -0.062 -0.105
56 -0.08 =0.11 -0.09 =0.11 =011 .11 £.013 =0.081 «0.123
60 -0.04 -0.06 0.07 -0.08 -0.06 007 0.014 -0.042 -0.086
Mazximum 0.070
Minimum -0.174
Mean -0.086
Standard Deviation 0.053
Upper Spec. Limit 1.000
Lower Spec. Limit -1.000
Cale. Max. valua 0.020
Cale. Min. valug -0.191
Cpk (Upper] nia
Cpk (Lower) nia

2 Sigma (95% Cenf.) jigma (39% Cenf.)

0.072
-0.243
6.680
5.794
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2 Sigma (95% Conf) 3 Sigma (39% Conf)

MEDIUM TERM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
ES344LFT 12.688750 MHz I} SM (7x5.0mmj},10-pad 06-July-2010
MAXIMUM STATIC SLOPE (ppbi/min)
Predicted Maximum
Serial Number / Static Slope after 5
Time (Days) 1 30 60 90 150 180 Slope Intercept years
1 0.10 0.08 0.19 0.08 0.12 0.09 0.005 0.103 0.118
3 0.12 0.06 0.11 0.07 0.06 0.10 -0.017 0.114 0.059
T 0.05 0.06 0.05 0.06 0.05 0.07 0.004 0.050 0.064
9 0.04 0.05 0.02 0.02 0.05 0.07 0.004 0.035 0.048
11 0.08 0.08 0.05 0.07 0.07 0.11 0.001 0.074 0.079
13 0.06 0.04 0.05 0.08 0.05 0.08 0.004 0.053 0.067
17 0.23 0.21 0.14 013 0.1 0.10 -0.057 0.245 0.059
19 0.06 0.09 0.03 017 0.05 0.06 0.007 0.066 0.088
21 0.08 0.10 0.06 0.09 0.07 0.08 -0.002 0.084 0.076
27 0.12 0.07 0407 010 0.16 0.12 0.004 0.100 0.113
20 0.02 0.07 0.05 0.08 0.09 0.08 -0.004 0.083 0.070
AN 0.06 0.06 0.05 0.05 0.06 0.1 0.008 0.052 0.078
3 0.1 0.07 0.12 012 0.13 0.12 0.008 0.099 0.125
kTS 007 0.07 0.04 0.11 0.10 0.08 0.009 0.063 0.084
44 0.01 0.04 0.02 0.03 0.02 0.05 0010 0.012 0.046
46 0.06 0.05 0.05 0.08 0.05 0.06 0.000 0.058 0.059
52 0.05 0.05 0.08 0.07 0.05 0.08 0.009 0.049 0.078
54 0.05 0.07 0.03 0.06 0.05 0.09 0.007 0.048 0.069
56 0.04 0.05 0.03 0.04 0.06 0.04 0.002 0.039 0.047
&0 017 0.14 0.19 013 0.15 0.1 -0.016 0.174 0121
Maximum 0.125
Minimum 0.046
Mean 0.078
Standard Deviation 0.025
Upper Spec. Limit 1.000
Lower Spec. Limit -1.000
Cale. Max. value 0.127
Calc. Min. value 0.028
Cpk (Upper) na
Cpk (Lower) n'a

0,152

0.003

12.391
14.484
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION

Device:
E5344LFT

Frequency:

12.688750 MHz

Class:
1}

Package:

SM (7x5.0mm),10-pad

Date:
06-July-2010

MINIMUM GRADIENT SLOPE (ppb/min)

Serial Number /
Time (Days)

BHEEBS YLD

1
=1.01
=1.01
-0.73
-0.52
-0.20
-0.33
-0.48
-0.68
-1.18
-0.97
-0.99
-0.83
=1.01
-0.26
-0.47
-0.84
-0.42
-0.97
-0.35
-0.35

60
=0.80
=1.07
-0.78
-0.49
-0.22
-0.25
-0.60
-0.84
=116
-0.83
=084
-0.83
-0.88
-0.25
=0.54
-0.79
=0.44
=1.01
-0.35
-0.29

a0
-0.82
=1.00
-0.72
-0.50
-0.18
-0.25
-0.45
-D.65
-1.15
-0.80
-0.86
-0.84
-1.00
-0.26
-0.58
-0.76
-0.46
=1.01
-0.37
-0.27

180
-0.85
-1.04
-0.74
-0.49
-0.22
-0.23
-0.55
-0.65
-1.18
-1.08
-0.84
-0.79
-1.05
-0.34
-0.55
-0.75
-0.48
-1.04
-0.39
-0.30

Slope Intercept
0.035 -0.993
-0.005 =1.011
-0.002 -0.732
0012 -0.519
-0.004 -0.192
0.043 -0.333
-0.019 -0.480
0.018 -0.6B7
0.003 -1.173
-0.023 -0.927
0.020 -0.987
0.019 -0.843
-0.007 -1.005
-0.018 -0.248
-0.038 <0465
0.048 -0.857
-0.028 -0.407
-0.028 -0.966
-0.010 <0340
0.034 -0.342
Maximum
Minimum
Mean
Standard Deviation
Upper Spec. Limit

Lowar Spec. Limit

Cale, Max. value
Cale. Min. value
Cpk (Upper)
Cpk (Lower)

Predicted MInimum
Gradient Slope after
Syears

-D.879

=1.026

-0.738

-0.481

-0.205

-0.192

-0.541

-2.000

2 Sigma (95% Conf) 3 Sigma (99% Conf )

-0.046
-1.288
n'a
ma

0.265
-1.599
2862
1431
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
E5344LFT 12.688750 MHz Il SM (7x5.0mm).,10-pad  |06-July-2010
MAXIMUM GRADIENT SLOPE (ppb/min}

Fredicted Maximum

Serial Number | Gradient Slope after
Time (Days) 1 30 &0 90 150 180 Slope Intercept 5 years
1 1.26 0492 0.97 1.00 1.02 1.02 <0111 1.210 0.848
3 1.06 1.04 1.01 1.04 1.06 1.05 -0.006 1.052 1.034
T 0.55 057 0.60 0.63 0.66 068 0.052 0.532 0.700
9 0.45 044 0.45 044 0.43 043 -0.008 0.452 0.427
1 0.19 0.19 0.18 019 0.20 0.20 0.003 0.187 0.197
13 0.19 0.19 0.17 017 0.17 0.18 -0.008 0.191 0.165
17 1.05 1.08 0.39 048 0.52 0.54 -0.270 1.108 0.227
19 0.69 068 0.69 074 0.69 0.70 0.007 0.687 0.710
21 1.14 147 1.16 115 1.16 1.18 0012 1.141 1178
27 0.69 087 0.49 045 0.45 0.49 -0.109 0715 0.360
28 0499 0495 0.92 082 083 0493 -0.030 0.988 0.891
" 0.86 0.85 0.86 0.91 0.78 077 -0.024 0.878 0.798
3 1.08 1.05 1.06 1.06 1.07 1.09 -0.002 1.071 1.066
k14 0.28 0.26 0.23 0.24 0.24 024 -0.020 0.280 0.216
44 0.44 046 0.49 0.51 0.52 0.55 0.042 0.427 0.564
46 097 087 0.60 0.62 0.62 0.65 -0.166 0.988 0.448
52 0.38 0.39 0.38 0.40 0.41 042 0.014 0.374 0.420
54 0.95 0495 0.95 0.85 0.96 0497 0.005 0.946 0.984
56 033 033 0.37 0.37 0.39 0.40 0.029 0.319 0412
60 0.25 0.26 0.23 022 0.22 0.21 -0.017 0.258 0.204
Maximum 1179
Minimum 0.165
Mean 0.592
Standard Deviation 0.329
Upper Spec. Limit 2.000
Lower Spec. Limit -2.000
2 Sigma (95% Conf) 3 Sigma (99% Conf.)

Cale. Max. value 1.249 1.578

Cale. Min. value -0.066 -0.395

Cpk (Upper) n'a 1.428

Cpk (Lower) na 2.628
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 5-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
ES5344LFT 12.688750 MHz 1l SM (7x5.0mm),10-pad 06-July-2010

AGING - MID FREQUENCY (ppm)
Predicted Aging-mid_
Sarial Number | Freguency after 5

Time (Days) 1 30 60 90 150 180 Slope Intercept years
1 =019 0.20 -0.18 -0.19 £.20 -0.20 -0.003 -0.189 -0.138
3 =0.09 0.09 =012 =014 415 =0.16 =0.029 -0.078 =0.173
T 0.07 0.06 0.01 0.00 0.0 =0.01 =0.037 0.080 =0.042
a -0.03 £.03 <012 -0.14 £.15 <015 -0.057 -0.011 -0.188
11 0.00 .04 -0.07 -0.08 0.09 -0.09 -0.041 0.005 -0.130
13 0.00 0.01 =0.06 =0.07 .08 =0.08 -0.038 0.015 =0.110
17 -0.06 0.06 <012 -0.15 £.15 <015 -0.048 -0.018 -0.174
19 0.02 0.00 -0.05 -0.06 .07 -0.07 0,042 0.029 -0.108
Pl 0.03 0.03 =0.03 =0.04 .05 =0.05 -0.038 0.042 =0.081
27 =0.03 0.03 =0.09 =0.10 12 =012 =0.041 0.015 =0.150
29 0.03 £.03 -0.03 -0.04 .04 <0.04 -0.032 0.027 -0.078
R -0.04 £H.05 -0 -0.12 .05 -0.05 0015 -0.047 =0.084
33 =0.05 .05 =017 =0.18 .19 =0.20 -0.069 -0.028 -0.255
a7 0.08 0.06 0.01 0.00 0,01 -0.01 -0.042 0.089 -0.048
44 =0.03 .04 =0.10 =0.11 £.12 =0.13 0044 0017 =0.161
46 0.07 0.07 0.01 0.00 .02 =0.02 =0.041 0.085 =0.050
52 0.00 0.01 -0.07 -0.09 £.09 -0.10 -0.045 0.013 -0.135
54 0.03 0.03 -0.02 -0.03 .03 -0.03 -0.029 0.039 -0.057
56 0.00 4.0 =0.05 =0.06 .06 =0.06 =0.029 0.007 -0.088
60 0.03 0.03 -0.02 -0.03 .04 -0.04 -0.033 0.041 -0.066
Maximum -0.042

Minimum -0.255

Mean 0.120

Standard Deviation 0.060

Upper Spec. Limit 4,925
Lower Spec. Limit 12.315

2 Sigma (95% Conf) 3 Sig
Cale. Max. value 0.000
Cale. Min. value -0.239
Cpk (Upper) nia
Cpk (Lower) nia

ma (39% Conf.)
0.059
-0.298
28.250
68.296



Ten year Rakon data
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TEST REPORT
Report number 2012137
Date of issue 26th November 2012
Product description Temperature Compensated Crystal
Oscillator {TCXO)

Product type CFPT-9000
Rakon Part number ES344LFT
Construction Surface mount; 7.0x5.0mm, 10-pad
Output Frequency 12.688750 MHz
Class 1]
Number tested 20

TESTS PERFORMED

Mid Term Frequency siability {MT 5) measurements are made over a -month pariod. This dala is used lo predict
the pedarmance of the device over a 10-year panod.
Tasl sequence 1) Measure MTS over the lemperalura range -20°C to +55°C ta-20°C
2) Stare for 1-maonth at roam lempearatune (+20°C £5°C)
3) Measume MTS aver the temparature range -20°C to +55°C 10 -20°C
4) Store for 1-month at room lempearature (+20°C £ 5°C)
5) Repeal lesting & slorage sequence for a further 4 manths
This data was collected betwean February & July 2010,

Applicable slandard Cospas-Sarsal T.007, issue 4, revision 6

SUMMARY OF TEST RESULTS

TEST PASS FAIL REMARKS
Residual (10-year prediction) 20 1] Minimurm Cpk = 2.85
Minimurm Static Stope (10-year . -
arediction) 20 0 Minimum Cpk = 5.26
Maximum Static Slope (10-year - =
prediction 20 a Minimum Cpk = 11.89
Minimum Gradient Slape {(10- Ze =
year praciction) 20 L1 Minimurm Cpk = 1.42
Maximum Gradienl Slope (10- 20 0 Minimum Cpk = 1.40
year predicton :
Aging Mid Frequency {10-year . -
prediction] 20 L} Minimum Cpk = 27 .62

CONCLUSIONS
The conclusion reached following the analysis of the dala contained within this repart indicales thal the failure rate
for this product alter 10-years apamation will be lass than 3500 ppm.

Tesling conducted by lan Payne
Repor preparad by David R Waoadall
Repor approved by David R Woadall

THE COPYRIGHT I8 THIS DOCUMEST IS THE PROPERTY OF RAKON UK LIMITED AN B THE DOCUMENT 1S ISSUED O CONDITION
THATIT IS RO T OOPIED, REFRINTED OR REPRODUCE D, NOR ITS CORTENTS DISCLOSE D EITHER WHOLLY OR TN PART TO ARY
THIRD PARTY WITHOUT EITHER THE CONSENT IN WRITING OF, OR 1N ACCORDANCE WITH THE CONDITIONS OF A OORTRACT
WITH RAKON UK LTD. @
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T =1400)0502 312 600, F +4400)1522 312 60, Emailinde® ravom ook
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g anarad Ofog: Oowidtt Housd, Satlar Roas, Likccls, LNE IRS, Eaglind
g ot i E gl Wk Rugisaorad Numbar 06123090
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 10-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
E5344LFT 12.688750 MHz 1l SM (7x5.0mm),10-pad 26-Nov-2012

RESIDUAL (ppb)

Serial Number / Predicted Residual
Time (Days) 1 30 60 20 150 180 Siope Intercept after 10 years
1 107 1.04 0.61 045 0.53 0.55 -0.268 1.138 0.185
3 1.08 1.53 1.07 1.00 1.01 1.10 -0.024 1.166 1.082
7 0.64 0.64 0.63 0.62 0.65 0.62 -0.005 0641 0.624
9 0.38 04 0.21 0.31 0.54 067 0.063 0.318 0.544
1" 0.43 0.43 0.21 0.39 0.56 0.60 0.038 0.376 0.511
13 0.59 0.70 0.61 0.80 0.82 0.77 0.089 0.573 0.888
17 1.34 1.36 1.38 0.56 0.89 1.39 -0.140 1.379 0.879
19 0.59 0.53 0.48 0.53 0.52 0.54 -0.030 0.580 0.473
21 162 1.36 0.73 1.13 0.89 0.89 -0.319 1632 0.497
7 127 1.21 0.80 0.88 1.24 166 0.018 1.165 1.228
29 0.72 0.80 0.62 0.86 0.83 0.74 0.028 0.717 0.816
3 0.73 0.8 0.64 0.62 0.74 0.83 0.017 0.735 0.794
33 0.89 0.95 0.82 0.96 1.00 145 0123 0.814 1.253
a7 0.57 0.59 0.29 1.09 0.82 0.76 0.113 0.505 0.908
44 063 0.60 0.55 0.68 0.74 0.74 0.041 0.582 0.736
46 0.90 0.85 0.89 0.85 0.82 0.87 -0.026 0.922 0.829
52 0.43 0.39 0.47 0.38 0.48 0.67 0.051 0.388 0.570
54 077 0.78 0.68 0.78 0.82 0.73 -0.002 0.760 0.752
56 0.53 0.53 0.35 0.49 0.63 0.56 0.009 0.500 0.533
&0 0.92 0.77 0.65 0.65 0.63 0.97 -0.073 0.882 0.623

Maximum 1.253
Minimum 0.185
Mean 0.736
Standard Deviation 0.265
Upper Spec. Limit 3.000
2 Sigma (95% Conf) 3 Sigma (9% Conf.)
Calc. Max. value 1.266 1.531

Cpk (Upper) nla 2.850
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 10-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
ES344LFT 12.688750 MHz I SM (7x5.0mm),10-pad 26-Nov-2012
MINIMUM STATIC SLOPE (ppb/min)
Predicted Minimum
Sarial Number | Static Slope after 10
Time (Days) 1 30 60 80 150 180 Slope Intercept years
1 £.03 -0.01 £0.01 £.01 -0.03 £0.03 0.002 £0.024 -0.016
3 £.11 -0.10 £0.13 £.12 -0.14 013 -0.011 £0.104 -0.143
7 £17 -0.15 £0.25 £17 -0.15 016 0.000 £.176 -0.174
9 £.08 -0.08 0.09 £0.07 -0.08 .08 0.001 40.081 -0.079
1 £.15 -0.14 4014 £0.14 -0.13 014 0.006 £0.150 -0.128
13 .08 -0.08 .08 £.07 -0.08 £.07 0.003 40.081 -0.071
17 .18 013 0. £.01 -0.02 .03 0.082 40197 0.095
19 £.08 -0.11 £.14 £.10 -0.09 0.09 -0.007 0.080 -0.116
21 £.11 012 £.08 £.08 -0.09 0.08 0.014 £0.115 -0.0687
27 £.08 -0.08 £.03 £.05 -0.04 £0.07 0.014 0.081 -0.031
29 £.05 -0.05 £0.11 £.08 -0.07 0.08 -0.013 £0.049 -0.085
A .08 -0.08 .08 .08 -0.07 .08 0.000 40.082 -0.081
33 .02 -0.06 .08 £.02 -0.05 .08 -0.018 0024 -0.088
a7 £0.10 -0.08 £0.13 £.10 -0.10 011 -0.004 £0.089 -0.112
44 £.05 -0.06 £0.05 £.05 -0.06 0.06 -0.003 0.050 -0.061
46 £.08 -0.09 £.07 £.07 -0.07 £0.07 0.005 0.084 -0.065
g2 £.06 010 £.12 011 -0.12 011 -0.025 £0.062 -0.153
54 £.06 -0.08 011 £.07 -0.08 010 -0.013 0.062 -0.110
56 .08 011 .08 4.1 -0.11 a1 -0.013 0.081 -0.127
60 004 -0.06 £.07 £.08 -0.06 £0.07 -0.014 0042 -0.080
Masdmum 0.095
Minimurm -0.174
Mean -0.086
Standard Deviation 0.058
Upper Spec. Limit 1.000
Lower Spec. Limit -1.000
Cale. Max. value 0.030
Cale. Min. valua -0.201
Cpk (Upper) nfa
Cpk {Lower) nfa

2 Sigma (85% Cont.) Higma (89% Cont )

0.088
-0.259
6.250
5.265
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MEDIUM TERM FREQUENCY STABILITY (MTS) - 10-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
ES344LFT 12.688750 MHz Il SM (7x5.0mm),10-pad  |26-Nov-2012
MAXIMUM STATIC SLOPE (ppb/min}

Predicted Maximum

Serial Number | Static Slope after 10
Time (Days) 1 30 60 90 150 180 Slope Intercept years
1 010 0.08 0.19 0.08 012 0.09 0.005 0103 0.119
3 0.12 0.06 0.11 0.07 0.08 0.10 -0.017 0114 0.054
7 0.05 0.06 0.05 0.06 0.05 0.07 0.004 0050 0.065
9 0.04 0.05 0.02 0.02 0.05 0.07 0.004 0035 0.049
11 0.08 0.08 0.05 0.07 0.07 011 0.001 0074 0.080
13 0.06 0.04 0.05 0.08 0.05 0.08 0.004 0053 0.068
17 0.23 0.21 0.14 0.13 01 010 -0.057 0245 0.041
19 0.06 0.09 0.03 0.17 0.05 0.06 0.007 0066 0.080
21 0.08 0.10 0.06 0.09 0.07 0.08 -0.002 0084 0.075
27 012 0.07 0.07 0.10 016 012 0.004 0100 0114
29 0.09 0.07 0.05 0.08 0.09 0.08 -0.004 0083 0.069
3 0.06 0.06 0.05 0.05 0.06 011 0.008 0052 0.080
33 011 0.07 0.12 0.12 013 012 0.008 0099 0127
a7 0.07 0.07 0.04 0.1 010 0.08 0.009 0063 0.0896
44 001 0.04 0.02 0.03 0.02 0.05 0.010 0012 0.049
46 0.06 0.05 0.05 0.08 0.05 0.06 0.000 0058 0.059
52 0.05 0.05 0.08 0.07 0.05 0.08 0.009 0049 0.081
54 0.05 0.07 0.03 0.06 0.05 0.09 0.007 0048 0.071
56 004 0.05 0.03 0.04 0.06 0.04 0.002 0039 0.048
60 0.17 0.14 0.19 0.13 0.15 011 -0.016 0174 0116
Maximum 0.127
Minimum 0.041
Mean 0.078
Standard Daviation 0.026
Upper Spec. Limit 1.000
Lower Spec. Limit -1.000
2 Sigma (95% Conf.) 3 Sigma (99% Conf)

Calc. Max. value 0.129 0.155

Calc, Min. value 0.026 0.000

Cpk (Upper) nfa 11.894

Cpk (Lower) nfa 13.897
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2 Sigma (95% Conf.) 3 Sigma (39% Cont.)

MEDIUM TERM FREQUENCY STABILITY (MTS) - 10-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
E5344LFT 12 688750 MHz ] SM (7x5.0mm),10-pad 26-Nov-2012

MINIMUM GRADIENT SLOPE (ppb/min)
Predicted Minimum
Serial Number | Gradient Slope after
Time (Days) 1 a0 60 a0 150 180 Slopa Intercept 10 years
1 -1 -0.M 0.90 -0.92 0.93 £0.95 0.035 0.993 -0.869
3 -1.01 -1.00 -1.07 -1.00 0.99 -1.04 <0006 -1.011 -1.027
T -0.73 -0.72 0.78 -0.72 £0.72 0.74 -0.002 £0.732 -0.739
L] -0.52 -0.50 0.49 -0.50 0.50 £0.49 0.012 £.518 -0.477
11 -0.20 -0.17 022 -0.18 0.20 £.22 -0.004 0.192 -0.206
13 -0.33 -0.28 £0.25 -0.25 £0.24 £0.23 0.043 £0.333 -0.179
17 -0.49 -0.45 -0.60 -0.45 £0.52 40.55 -0.019  D.480 -0.547
19 -0.69 -0.66 -0.64 -0.65 066 £.65 0.018 0.687 -0.624
21 -1.18 -1.18 -1.16 -1.15 117 -1.19 0.003 -1.173 -1.162
27 -0.97 -0.94 0.83 -0.90 -1.06 -1.08 <0023 0927 -1.008
29 -0.99 -0.85 0.94 -0.96 £0.95 0.94 0.020 0.987 -0.916
K| -0.83 -0.83 -0.83 -0.84 £0.75 £0.79 0.019 0.843 -0.774
33 -1.01 -1.03 0.98 -1.00 -1.03 -1.05 -0.007 -1.005 -1.031
ar -0.26 -0.26 £0.25 -0.26 £0.27 .34 <0016 0.248 -0.305
44 -047 -0.49 -0.54 -0.58 453 0.55 -0.038 0465 -0.601
46 -0.84 -0.83 0.79 -0.76 £0.71 £0.75 0.048 0.857 -0.686
52 -0.42 -0.42 0.44 -0.46 .49 .48 -0.028 0407 -0.505
54 -0.97 -1.00 =101 =101 -1.03 -1.04 -0.028  0.966 -1.064
56 -0.35 -0.33 0.35 -0.37 £0.35 £0.39 -0.010 0340 -0.377
60 -0.35 -0.27 0.29 -0.27 £0.25 0.30 0.034 0.342 -0.223
Maximum -0.179
Minimum -1.162
Mean -0.666
Standard Deviation 0.312
Upper Spec. Limit 2.000
Lower Spec. Limit -2.000
Cale. Max. value -0.042
Cale. Min. value -1.290
Cpk (Uppar) nfa
Cpk (Lower) nfa

0.270

-1.602
2.849
1.426



ralkon

MEDIUM TERM FREQUENCY STABILITY (MTS) - 10-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
E5344LFT 12 688750 MHz ] SM (7x5.0mm),10-pad 26-Nov-2012

MAXIMUM GRADIENT SLOPE (ppb/min)
Predicted Maximum
Sarial Number / Gradient Slope after
Time (Days) 1 30 &0 90 150 180 Slopa Intercept 10 years
1 1.26 0.92 047 1.00 1.02 1.02 -0.111 1210 0.6814
3 1.06 1.04 1.01 1.04 1.06 1.05 -0.006 1.052 1.032
T 0.55 0.57 0.60 0.63 0.66 0.68 0.052 0532 0716
a 0.45 0.44 045 0.44 0.43 043 -0.008 0452 0.425
11 0.19 0.19 0.18 0.19 0.20 0.20 0.003 0.187 0.198
13 0.19 0.19 017 017 0.17 0.18 -0.008 0191 0.163
17 1.05 1.06 0.39 0.48 0.52 0.54 -0.270 1.108 0.144
19 0.69 0.68 069 0.74 0.69 1% 1] 0.007 0687 0.712
1 1.14 1.7 1.16 115 1.18 1.18 0012 1141 1.183
27 0.69 067 049 045 045 0.49 -0.108 0715 0.327
29 0.99 0.495 0.92 0.92 093 0.93 -0.030 09488 0.842
3 0.86 0.845 0.86 0.91 0.78 077 -0.024 0ATA 0.73
33 1.08 1.05 1.06 1.06 1.07 1.09 -0.002 1071 1.065
a7 0.28 0.26 023 0.24 0.24 0.24 -0.020 0280 0.210
44 0.44 0.46 0.49 0.51 0.52 0.55 0.042 0427 0.577
46 0.97 0.47 0.60 0.62 0.62 0.65 -0.166 0948 0.398
52 0.38 0.39 0.38 0.40 0.41 0.42 0.014 0374 0.424
54 0.95 0.95 0.95 0.95 0.96 0.97 0.005 0946 0.965
56 0.33 0.33 0.37 0.37 0.39 0.40 0.028 0319 0.421
&0 0.25 0.26 023 0.22 022 0.21 -0.017 0258 0.199
Maximum 1.183
Minirmum 0.144
Mean 0.582
Standard Dawiation 0.336
Upper Spec. Limit 2,000
Lower Spec. Limit -2.000
2 Sigma (95% Conf.) 3 Sigm
Calc, Max. value 1.254
Calc. Min. value -0.089
Cpk (Upper) nia
Cpk (Lower) nfa

a(99% Cenf)
1,589
0.425
1.408
2.564



ralkon

2 Sigma (95% Conf.) 3 Sigma(99% Conf.)

MEDIUM TERM FREQUENCY STABILITY (MTS) - 10-YEAR PREDICTION
Device: Frequency: Class: |Package: Date:
ES5344LFT 12 688750 MHz ] SM (7x5.0mm),10-pad 26-Nov-2012

AGING - MID FREQUENCY (ppm)
Predicted Aging-Mid
Sarial Number / Frequency after 10

Time [Days) 1 30 60 a0 150 180 Slopa Intercept yoars
1 -0.1% -0.20 £.18 -0.19 £.20 £0.20 -0.003 0189 -0.198
3 -0.09 -0.08 £12 -0.14 £.15 .16 -0.029 0.078 -0.182
T 0.07 .06 0.0 0.00 0.1 0.01 -0.037 0.080 -0.053
9 -0.03 -0.03 012 =014 015 015 -0.057 .01 -0.215
11 0.00 004 .07 -0.08 £.08 0.09 -0.041 0.005 -0.142
13 0.00 .01 .06 -0.07 £.08 -0.08 -0.038 0015 <0121
17 -0.06 0.06 412 -0.15 £.15 £.15 -0.048 0018 -0.188
19 0.02 0.00 0.05 -0.06 £.07 0.07 -0.042 0029 0121
e | 0.03 0.03 £.03 -0.04 .06 41.05 -0.038 0042 -0.082
27 -0.03 -0.03 0.09 =-0.10 £H.12 012 -0.041 0015 -0.162
29 0.03 -0.03 0.03 -0.04 .04 A01.04 -0.032 0027 -0.088
iy -004 -0.05 011 -0.12 0.05 .05 -0.015 0.047 -0.098
33 -0.05 -0.05 017 -0.18 £.18 .20 -0.069 0.028 -0.278
37 0.08 0.06 0.0 0.00 .01 .01 -0.042 0089 -0.061
44 -0.03 <004 410 <011 £.12 013 -0.044 0.017 -0.175
46 0.07 0.a7 0.01 0.00 £.02 .02 -0.041 0.0485 -0.062
52 0.00 <00 £.07 -0.08 £.08 4010 -0.045 0013 -0.148
54 0.03 0.03 £.02 -0.03 £.03 0.03 -0.029 0039 -0.066
56 0.00 =0.M 005 -0.06 £.06 0106 -0.029 0007 -0.097
60 0.03 0.03 0H.02 -0.03 .04 A01.04 -0.033 0041 -0.076
Mairmum -0.053

Minimum -0.276

Mean -0.131

Standard Dewiation 0.061

Upper Spec. Limit 4925
Lower Spec. Limit -12.315

Cale, Max. value -0.009

Calc. Min. value -0.253

Cpk (Upper) nia
Cpk (Lower) nia

0.052
0.314
27 624
66.566
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Information that confirms that the nominal output impedance of the
beacon power amplifier is 50 Ohms

D.1110.16-194



T.007: 5.k Antenna Matching Analysis

The output impedance of the 406MHz power amplifier on the units with
the test connector is nominally 50 Ohms. The antenna VSWR has been
established by modelling.

(The output impedance of the 121.5MHz power amplifier is 50 Ohms.)

The antenna return loss resulting from the computer model is shown
below.

A-DB(S(L.1)])

O A Ren o 406MHz AMU Input Return Loss
0

-10

-15 406 MHz

-17.96 dB

-20

100 200 300 400 500
Frequency (MHz)

Figure 1: Antenna return loss including matching components.

The measured return loss at 406.040MHz is indicated as -17.96dB.

This gives a calculated VSWR of 1.29:1.
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Beacon quality assurance plan
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