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1. TEST PROGRAM

e References

Standards: ETSI EN 300328 V1.7.1
ERC Recommendation 70-03
ARIB STD-T66 V2.1
FCC RULES PART 15
IC RADIO STANDARDS RSS-210

e Transmitter requirement:

Clause (ETSI EN 300 328)
Test Description

TEST RESULT - Comments

4.2.1 — FHSS modulation

N/A (Receiver Equipment)

5.7.2 — Equivalent Isotropic Radiated Power

N/A (Receiver Equipment)

5.7.3 — Maximum EIRP spectral density

N/A (Receiver Equipment)

5.7.4 — Frequency Range

N/A (Receiver Equipment)

5.7.5 — Transmitter Spurious Emissions

N/A (Receiver Equipment)

Clause (ARIB STD-T66)
Test Description

TEST RESULT - Comments

3.1 (1) - Communication method PASS
3.1 (2) — Contents of communication PASS
3.1 (3) — Frequency band PASS
3.1 (4) — Environmental operating conditions PASS

3.2 (1) — Modulation system

N/A (Receiver Equipment)

3.2 (2) — Antenna power

N/A (Receiver Equipment)

3.2 (4) — Frequency tolerance

N/A (Receiver Equipment)

3.2 (6) — Spurious emissions intensity

N/A (Receiver Equipment)

3.2 (7) — Occupied bandwidth

N/A (Receiver Equipment)

3.2 (8) — Spread bandwidth

N/A (Receiver Equipment)

3.2 (9) — Process gain

N/A (Receiver Equipment)

3.2 (10) — Number of carrier within 1MHz bandwidth in OFDM

N/A (Receiver Equipment)

3.2 (11) — Dwell time

N/A (Receiver Equipment)

3.6 (2) — Antenna Characteristics

N/A (Receiver Equipment)

Clause (FCC PART 15)
Test Description

TEST RESULT - Comments

Power line conducted emissions

N/A (Receiver Equipment)

Channel separation

N/A (Receiver Equipment)

Time of Occupancy

N/A (Receiver Equipment)

20dB Occupied bandwidth

N/A (Receiver Equipment)

Peak Power Output

N/A (Receiver Equipment)

Radiated emissions

N/A (Receiver Equipment)
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Clause (RSS 210)
Test Description

TEST RESULT - Comments

Power line conducted emissions

N/A (Receiver Equipment)

Channel separation

N/A (Receiver Equipment)

Time of Occupancy

N/A (Receiver Equipment)

20dB Occupied bandwidth

N/A (Receiver Equipment)

Peak Power Output

N/A (Receiver Equipment)

Radiated emissions

N/A (Receiver Equipment)

e Receiver requirement:

Clause (ETSI EN 300 328)
Test Description

TEST RESULT - Comments

8.6 —Receiver Spurious Emissions

PASS

Clause (ARIB STD-T66)
Test Description

TEST RESULT - Comments

3.3 (1) — Receiver spurious radiation

PASS

Clause (FCC 15.109)
Test Description

TEST RESULT - Comments

Radiated emissions

PASS

Clause (RSS 210)
Test Description

TEST RESULT - Comments

Radiated emissions

PASS

PASS: EUT complies with standard’s requirement
FAIL: EUT does not comply with standard’s requirement

N/A: Not Applicable
N/P: Test Not Performed




o H
L C | E
TEST REPORT N° 112624-622708-G-Cr2012-09-24 Page 5

2. EQUIPMENT DESCRIPTION

2.1 HARDWARE IDENTIFICATION

e Equipment under test (EUT):

The EUT is housed in a single cabinet that cannot be readily opened because the enclosure is hermetically sealed.

e |nput/output:

-Human torso simulator

-Fluid corresponding to human tissue characteristics at that frequency.
-Lead IS-1 LV

-Lead IS-1 A

-Lead IS-1 RV

-Lead DF-1 SVC

-Lead DF-1 RV

e Equipment information:
- Modulation technology: FHSS modulation
- Modulation type: OOK
- Operating frequency range: 2400MHz to 2483,5MHz
- Type of the equipment: stand-alone equipment
- Extreme temperature range: -Tmin: 25°C
-Tnom: 37°C
-Tmax: 45°C
- Extreme test source voltage: -Vnom: BOL: 3.25 V. ERI: 2.66 V. EOL: 2.5 V (Internal Battery)
- Antenna type: Integrated
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2.2. RUNNING MODE

Permanent reception
2.1. EQUIPEMENT SET UP AND TESTING CONFIGURATION

Equipment (ULP-AMIS) intended to be implanted in a human body shall be tested in a simulated man constructed as
follows in order to simulate operation of the ULP-AMI under actual operation conditions as shown in figure A.2 of EN
301 489-1.

An appropriate simulator for testing ULP-AMI consists of a cylindrical acrylic container with an outside diameter of 300
mm, a sidewall thickness of 6 mm, and a fluid-filled height of 760 mm. It shall be filled with a material that is sufficiently
fluid that it will flow around the AIMD without any voids. The dielectric and conductivity properties of this material shall
match the dielectric and conductivity properties of human muscle tissue at 403,5 MHz (conductivity = 0,93 and relative
permittivity = 57,2). Simple saline solutions do not meet the dielectric and conductivity requirements for use as a
substitute for human tissue. All emissions measurements will be made using the above specification with the tissue
substitute material at a nominal temperature between 22 °C and 38 °C.

3 { }
T AIMD with
antenna and leads
380 mm fixed to gnd

= Cylinder fillad with
tizue substituie
material

For the testing, the equipment under test (EUT) was suspended in a Plexiglas torso simulator as specified above.
The simulator used was constructed in accordance with FCC 95.627(g)(3)(i), EN 301 839-1 (A.113) and EN 301 489-27
annex B.

During the test, the EUT was centred vertically in Plexiglas cylinder. The torso simulator was filled with a fluid formulated
is in accordance with the specification by using tissue material corresponding to human tissue characteristics at that
frequency. The fluid temperature was maintained between 20° to 25° C. There are also the reference for simulator fluid
(see annex 2).
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2.2. EQUIPEMENT LABELLING

2.3. EQUIPMENT MODIFICATIONS

No equipment modification has been necessary during testing.
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3. RECEIVER SPURIOUS EMISSIONS

3.1 TEST CONDITIONS

Test performed by . Stéphane PHOUDIAH
Date of test : 2012/03/26

Ambient temperature : 23°C

Relative humidity : 30%

3.2. TEST SETUP

ETSI EN 300 328 §8.6
ARIB STD-T66 §3.3 (1)

e Method of measurement
[ ] Effective Radiated Power, cabinet radiation
X Effective Radiated Power, cabinet and antenna radiation

e Qualification measurements on an open test site (30MHz to 200MHz):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 10 meters for frequency 30MHz to 200MHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna. Measurement bandwidth was
100kHz.Continuous linear turntable azimuth search was performed with 360 degrees range. Vertical search was
performed between 1m and 4m with the measuring antenna.

The Substitution Method is applied on the maximum values observed during the azimuth and vertical search in order to
obtain the spurious radiated emission.

e Qualification measurements in full anechoic chamber (200MHz to 12,75GHz):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 3meters for frequency 200MHz to 12,75GHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna below 1GHz and with a horn
antenna above 1GHz. Measurement bandwidth was 100kHz.Continuous linear turntable azimuth search was performed
with 360 degrees range.

The Normalized Site Attenuation (NSA) is added to the maximum values observed during the azimuth search in order to
obtain the spurious radiated emission.




3.3. RESULTS

e Characterization on open test site chamber (30MHz to 200MHz):
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Vertical antenna

Receiver Mode

Frequency Measure Limit

(MHz) (dBm) (dBm)
32.2 -64 -57
33.3 -65 -57
34.5 -65 -57
35.3 -66 -57
36.1 -65 -57
37.4 -67 -57
39 -66 -57
40 -65 -57
41.3 -70 -57
44.7 -67 -57
48 -65 -57
49.9 -68 -57
52.9 -67 -57
60 -62 -57
64 -65 -57
67.1 -67 -57
72 -66 -57
77.1 -68 -57
80 -65 -57
116 -64 -57
120 -64 -57
144.4 -66 -57
156.4 -67 -57
166.6 -69 -57
175.9 -65 -57
199.8 -65 -57
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Horizontal antenna

Receiver Mode

Frequency Measure Limit

(MHz) (dBm) (dBm)
32.9 -65 -57
40 -64 -57
50.3 -68 -57
59.3 -69 -57
67.1 -65 -57
74.5 -69 -57
133 -64 -57
144 -64 -57
166 -69 -57
200.3 -64 -57

e Characterization in a full anechoic chamber (200MHz to 12,75GHz):

Receiver Mode
Frequency Measure Limit
(MHz) (dBm) (dBm)
984,3 -68,56 -57
4989,1 -54,42 -47
5929,3 -53,18 -47

Result:
Limit: > 30MHz to 1GHz: -57dBm
1GHz to 12,75GHz: -47dBm

See annex 1 for graphics
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4, RADIATION EMISSIONS

4.1. TEST CONDITIONS

Test performed by : Laurent DENEUX
Date of test : 2012/03/19
Ambient temperature : 21°C

Relative humidity : 48%

4.2. TEST SETUP

FCC 15.109 (a)
RSS 210 §2.6

The test is performed on EUT in reception mode.
e Method of measurement

[ ] Effective Radiated Power, cabinet radiation
X Effective Radiated Power, cabinet and antenna radiation

e Qualification measurements on an open test site (30MHz to 25GHz):

The setup is 1.5m above the ground reference plane.

Distance between measuring antenna and the EUT is 10 meters for frequency 30MHz to 25GHz.

Test is performed in horizontal (H) and vertical (V) polarization with a bilog antenna below 1GHz and with 2 horns
antenna above 1GHz . Measurement bandwidth was 100kHz and 1MHz for measurement above 1GHz.Continuous
linear turntable azimuth search was performed with 360 degrees range. Vertical and horizontal search was performed
between 1m and 4m with the measuring antenna.
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4.3. RESULTS

Fcc Part.15 CLASS B

SORIN

IMPLANT

MODEL : PARADYM RF CRT D 9750
2.4 Rx mode

Quasi peak measurement

70
dBuv/m

60

50

40

30

20

10

-10

-20

30MHz 100M 1GHz
Fréquence (MHz)

Limit level

Remark: During the Scan, no radiated emission has been detected in the frequency range 1 GHz to 25 GHz.
Result: PASS

Limit: > 30MHz to 88MHz: 29.5BuV/m or 100uV/m
88MHz to 216MHz: 33dBuV/m or 150uVv/m
216MHz to 960MHz: 35.5dBuV/m or 200pV/m
Above 960MHz: 43.5dBpV/m or 500pV/m
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\ 5. TEST EQUIPMENT LIST
Testl Apparatus | Trade Mark Type |Registration number
Receiver Spurious Emissions
X Full anechoic chamber SIEPEL S36 D3044019
X EMI Test Receiver ROHDE & SCHWARZ ESMI A2642009
X EMI Test Receiver ROHDE & SCHWARZ ESIB26 A2642021
X Preamplier BONN Elektronik BLNA 3018-8F30S A7080053
X Horn Antenna A.H. SYSTEMS SAS-571 C2042041
X Logperiodic antenna AMPLIFIER RESEARCH ATR80OM6G C2040149
X Signal Generator ROHDE & SCHWARZ SMR A5444002
X Signal Generator ROHDE & SCHWARZ SMIQ03b A5442039
X Bilog Antenna CHASE CBL 6111C C2040124
X Dipole Antenna SCHWARZBECK VHAP C2040020
X Dipole Antenna SCHWARZBECK UHAP C2040022
X Semi anechoic chamber SIEPEL Co1 D3044008
X EMI Test receiver RHODE & SCHWARZ ESI40 A2642010
X Bilog Antenna SCHWARZBECK VULB9160 C2040150
X Horn Antenna EMCO 3115 C2042018
X Signal Generator RHODE & SCHWARZ SMP02 B2163020
X Signal Generator RHODE & SCHWARZ SMT02 A5442018
X Preamplier LCIE - A7080012
X Dipole Antenna SCHWARZBECK VHAP C2040020
X Dipole Antenna SCHWARZBECK UHAP C2040022
X Open test site LCIE - F2000400
X EMI Test Receiver ROHDE & SCHWARZ ESU A2642018
X AnSpectrum analyseur HEWLETT PACKARD 8566B A4060004
X Preselector HEWLETT PACKARD 85685A A4069001
X Quas-Peak adaptator HEWLETT PACKARD 85650A A4069003
X Preamplifier HEWLETT PACKARD 8449B A4069002
X Bilog antenna CHASE CBL 6112A C2040040
X Bilog antenna AH SYSTEM SAS-2001251 C2040025
X Dipole ROHDE & SCHWARZ HUF-Z1 C2040011
X Logperiodic antenna ROHDE & SCHWARZ HL 023 A2 C2040001
X Horn antenna EMV 3115 C2040023
X Horn antenna AH SYSTEMS SAS-572 C2042026 ,C2042025
X Horn antenna EMCO .3115 C2042016
X Signal Generator ROHDE & SCHWARZ SMP02 B2163019
X Signal Generator ROHDE & SCHWARZ SMY02 A5442014




TEST REPORT N° 112624-622708-G-Cr2012-09-24

Page 14
6. UNCERTAINTIES CHART
Measurement Limit for
ETSI ,EN 300 328 uncertainties uncertainties
NI Qe (k=2) 4x(dB) / (H2) +y(dB)

Temperature +0.5°C +1°C
Humidity +2.5% +5 %
RECEIVER REQUIREMENTS
Spurious emissions

e Frequency < 1000 MHz +3.9dB +6 dB

e Frequency > 1000 MHz +3.1dB
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7. ANNEX 1 (GRAPHICS)

Receiver Spurious Emission
Horizontal polarisation
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Receiver Spurious Emission
Vertical polarisation
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8. ANNEX 2 (FLUID DATA SHEET MSL 450)

Echim idl & Famnes Enginearing &G

|en
o
o
@
la

Toughausaimsss &3, B0 Zurch, Syicra rand
Phore +41 44 385 B0, Fas +4 44 245 BT75
micakssasg com, hp vessra apasg com

Material Safety Data Sheet

1 Ildentification of the substance and of the manufacturer ! origin

HEm Erain Tissue Elmulaton Lquids B300
Heasd Tisses Simulalion Liquids HSL 175, H3L300, H3L45D, HALTSD,
H3L500
MuscCie Tissu=s Bimulation Liguids RBEL4ST ML 750, M3LS00

Type N GL AAE D50

EL AAH D17, 3L A&H 030, 5L AAH 045, BL AAR O7S, SL ANH 050
SL AMAM D45 SL AAN O7S, 3L ASMM 0SO

Series Mo HiA

Kanufachures | Srign Sonmind & Parrer Enginesricg AG
Taughaussirasse 43
BO04 Zarkch
Swliz=rand

Fhone +41 £4 385 5700, Fax =21 44 245 5773, supporiffspeag com

Use of e sunstance:
Liquid simuating piysical parameters of Brain, Head or Musde Tissue In fhe BF range bedow 2GHE.

2 Composition | Information on ingredients

The H=m |5 compos=d of the following Ingradi=nts:

HaZ Waker, 35 — 58%

Sucrose Supar, white, refined, 43 — 50%

Had Seaium Chiaride, [ —E%

Hydroxyefyi-celluicss Bedlem Viscosky (CASE SO -62-0], <0 3%

Frewenbol-07 Freszrabve: aguecus preparabon, (CASE S5385-84-3), coniaiming
S-chlono-Z-mebnyd -3 2H Hsofhlazniore and 2-methyy 302 H Hsofhlazolone,
01-0.7%

Smlweart for sately; Rafer bo fne respectye Safety Data Shest

3 Hazards identification

Eyminal k| reitant
R-phrases: IEEE rritabng o =y=s and skin
43 May cause sEnsEization by skin conbact

4 First aid measures

After skin conback Waash off with plerky of wabsr and soap
ATher mpe contact: Rins= gut wEh pl=nty of waler wiih the eysdd Redd open, call an op@ina imobogist
Afer swalowing Makz victim drink plenty of water, the mouwth should be rnsed oul several Hmes.

Do ot Indupe womling.

3 Fire-fighting measures
Mot required

& Accidental releass measures
Cio mart allow o srrber sewerage sysiem in large quantbes, ciean up a®ecied area, forsand for dsposal. The
presersaive can b= desiroyed whinh sodlumbydrogernsuiflis. Add plenty of waisr IF spllied.

T Handling and storage

Har@ing: Keep inopen contaner only for minimwer reguired Hme in oeder io avold waier evaparation.
Sloraps: Ko sp=clal measur=s agalnst fire or expiosion requined.

DoeMa T72=51 K Oyy=F Mugpn 103
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& Exposure controls { personal proteciion

Eye prof=cfion: poggles

Hardl profescon: &g, nebiber or plastic gloves

Aol copksct win skin and eyes. Wash hands afer working with susiancs.

8 Physical and chemical properiies

Fiorm: Iquid

Calour yellowl=s o light brown, ransoanent
Cedonar: odouri=ss

pH-alu= neutral, whh bemdency bo lower pH values.
Eaoling point 100°C

Capesiy: 1.2 - 1.4 piom*3

10 Stability and reactivity

Hio hazandows decomposbon products expeci=d.

11 Toxicological information
Irrfiation 1o skin and eyes: Erndency o corroshee reschon.
In suscepiible peopke, senglization is poss bis

12 Ecological information

Co mot allow bo =nier wabters, wasis walsr, or sol

In order o avold adverse eMecks on the degradation actviy of o sewsge plant ous o e preservathie contaimed,
thee preseratve concenirsticn must not excesd 3mpil, wiich up 1o 1000 tmes lwer than the amount conlained.

Corsiderabls amounts of water muest therefone e addesd 1o amouns soilzd Inlo sEwers or waste waker,

13 Disposal considerations
Froduch: Chemicals musi be disposed of In compllance wiih the respeciive nadionasl regueiadons.
Facking: Frodwct packing muest bie disposed of In compllancs with respect nafioral regulabdons.

14 Transport information

Hof subfect o trarsport regubatkon s
Mo UN mamiter s appdlcabde
Aol iemperatunes Debow 070, Keep separabed from foodshuffs.

13 Regulatory information

Labeling according io EC Dirschves

Symioal X rrfiand
R-phrases: 36MES rrilating o =yes anad =kin
a3 May carse seraiiizaiion by skin conkact

MAK value for the presersafve Is D.0Smi'n*3, corresponding io a concenfration of <28mgim*3 of the final
product.

16 Other information

" Safety refevvant Informaticn bases on:
[1] MIZDE Tor Presenbzl OF (ArLHr.: 32504878 by Sayer AG, Leverkusen, Semmamy |

Rejzase dabe 11.05.2005
Responsbie: FB

Doz fs 772 < Bl Ay Oww=F P 203
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Measurement Certificate / Material Test

Item Name
Product No,

Manu!acturer SPEAG

Body Tissue Simulating Liquid (IASL 450)
SL AAM 045 BC-A (Charga: 120206-1)

Measurement Method

TSL dielectric parsmeters measured using calibrated OCP peobe (lype DAK),

T Parametors
Target parameters as defined In the IEEE 1528 and /EC 62208 complisnce standards.

Test Condition
Ambient Condtion 22°C ; 30% humidity
TSL Temperature 22°C
Test Date B8-Feb-12
Additional Information
TSL Density 1.226 glom”
TSL Heat-capacity 3.001 ki{kg*K)
Results -
[Maasured Tramet [Difiio Yarge! (%]
1 via]| HP-o | HP-o dops asgmal | "7’2 I il .
00 | 566 [5100] 0es | ss2 osz| o7 73 >
225 | 561 |4saa| 087 | 560 vez| 02 55 2 2
a0 | 676 | <581 088 f 577 083 | 0.9 3.8 E 00 P
205 | o7a |<amr)| 0go| 576 085 | 05 28 28
ars | o7 |sam| oo | 525 oasa| -0 20 x 50
cee | u6o [4201|ou2| s7a opsa| -0 a2 75
awo | s66 |anzfoga|arz vea]| a0 08 ~100
413 | 504 |©r00] 0sa| s nga| a0 v o 00 40 W0 S50 B0
azs | 862 |eo3s] 0gs | 570 vae 1.0 s
438 | 500 | 39.60] 096 | 568 094 X
4z3 | 556 |aazs)| o098 | sar nas| a ah 00 |
475 | 554 |a7.70) 099 | 558 oss| 20 58 # 75 | /
488 | 552 |a711| 101 | 568 osa| 23 65 50 &
500 | 550 9853|102 | sas pae | 2s 7.7 25 ’
s1a | 549 | 3504 103 | 555 o0ma| 28 87 gg
225 | 547 | 3556] 106 | 556 nos| 3 27 2
g% | 545 |3507| to5| s8¢ 09| a3 108 i 75
s90 | 543 |sasef 108|583 ves| 38 118 RET R
863 | 540 | 3420|107 ) 563 nas | A8 77 200 e 450 500 550 800
675 | 540 |s3s2f 108|582 095| 40 38 Frequancy MHa
eo0 | 530 |3305] 110 561 pos| ws 150

TS Orlectric Pasamuiery
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