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CERTIFICATION

The Radio Frequency Interference (RFI} testing, data evaluation and this report have been prepared by
Memko EESL, Inc., an independent eleciromagnetic compatibility consulting and test laboratory.

The testing and data collection were accomplished in accordance with the requirements of the ANSI, C63.4-
1992 standard and the applicable scctions of FOC, Part 13, Subpart C for intentionally radiating equipment
Refer to the Administrative Summary for a description of the test sample.

[ certify the data, data evalustion and equipment configuration herein to be a truc and accurate
representation of the sample's radio frequency interference emission characteristics, as of the test date(s),

and for the design of the test sample wilized vo compile this report.

Director of Laboratory Operations
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1. ADMINISTRATIVE DATA AND TEST SUMMARY

1.1 Administrative Data

CLIENT:

CONTACT:

DATE(S) OF TEST:

TEST SPECIFICATION:

EQUIPMENT UNDER TEST (EUT):

Medica Research Group
12744 Sen Fernando Road
Sylmar, CA 91342

(818) 362-8084

(818) 364-2647 —fax

Wayne Morgan (ext. 3310)

September 22 - October 1, 1999

FCC, Part 15, Subpart C, for interntiond radiators
(low-power trangmitters)

Persond Pump Communicator (Transcaver)

Modd Number: MMT-313x
FCC ID Number (pending): 0OSU3132
EUT tranamitter fundamentd frequency: 262.144 kHz
Specification Frequency Range Compliance
Status
FCC, CFR 47, §15.209
Radiated Emissions for Intentional Radiators Silehlz =AM H PASS
FCC, CFR 47, §15.209, Class “B” 30.00 MHz - 1000 MHz PASS
Spurnious Hadiated Emissiong
Fod i

J. L. Griffin,

Fleage refer to the Tese Results section of this report for further details.

ko EESI, Tnc.




Nemko EESI, Inc.

11696 Sorrento Valley Road, Suite. F, San Diego, CA 92121
Phone (858) 793-9911 Fax (858) 259-7170

DATE DOCUMENT NAME SUBMITTAL # FCCID PAGE
11/01/99 Medical Research Group MMT-313x 99-207 0OSU3132 2 0of 25
FCC ‘C’ Certification Report

2. SYSTEM DESCRIPTION AND CONFIGURATION

2.1 Description of EUT's System

The Persond Pump Communicator (PPC) is part of an Implantable Insulin Ddivery Sysem (11DS), which is a long-
term, implantable medicd device that ddivers inaulin to digbetic patients The 1IDS provides inqulin ddivery deta that
the patient and hedlthcare professonas can useto intensdy manage disbetes.

A detailed description of the system can be found as an attachment to thisreport.
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2.1.1 Personal Pump Communicator (PPC) Description

A detailed description of the system can be found as an attachment to thisreport.
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2.1.2 Implant Unit (1U) Description

A detailed description of the system can be found as an attachment to this report.
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2.2 System Components and Power Cables

MANUFACTURER
DEVICE MODEL # POWER CABLE
SERIAL #
EUT - Parsond Pump Medicd Reseerch Group N/A (Batery only)
Communicator MMT-313x
(Transcaiver) UNK

Implant Unit Medicd Reseerch Group N/A (Batery only)
MMT2007
UNK

Computer Medica Research Group 2m, unshidded, 18 AWG, 3wire, IEC
Windows-basad Clone connector
N/A

Monitor KDS 2m, unshidded, 18 AWG, 3wire, IEC
VS550 connector
0495627935

Keyboard Keytronic N/A
K280W
H904061714

Infrared Adapter IR Reedy N/A
Adisys
N/A

2.3 System Components and Power Cables
CONNECTION I/0 CABLE

EUT to IR Adapter (x2) 12 fiber optic cables

IR Adapter to Computer 2m, unshidded, 26 AWG, 9-wire, DB9 connectors

Computer to Keyboard 2m, unshieded, 26 AWG, 6-wire, PS/2 connector to hardwired

Computer to Monitor 1.5m, shidded, 24 AWG, 15-wire, DB15 connector to hardwired




11696 Sorrento Valley Road, Suite. F, San Diego, CA 92121

Nemko EESI, Inc. Phone (858) 793-9911 Fax (858) 259-7170
DATE DOCUMENT NAME SUBMITTAL # FCCID PAGE
11/01/99 Medical Research Group MMT-313x 99-207 0OSU3132 6 of 25
FCC ‘C’ Certification Report

3. DESIGN MODIFICATIONS FOR COMPLIANCE

Device: Persond Pump Communicator (Transoeiver)
Model: MMT-313x

No desgn modifications were made to the EUT during teding.

4. DESCRIPTION OF TEST SITE AND EQUIPMENT

4.1 Description of Open Area Test Site

Theted dteislocated a 11696 Sorrento Valey Road, Suite F, San Diego, CA 92121. The steis physcdly located
18 miles Northwest of downtown San Diego.  The generd areais avdley 1.5 miles eedt of the Pedific Oceen. This
paticular part of the vdley tends to minimize ambient leves, i.e radio and TV broadcagt dations and land mobile
communications  The tenrmeer Ste is located behind the officelab building. 1t conforms to the normdized dte
atenuation limits and congtruction specifications as st in the EN 55022 (1987), CISPR 16 and 22 (1985) and ANS
C634-1992 documents. The Ste atenuation characteridics are verified for compliance every year and was lagt
regigtered with the Federd Communications Commission on October 21, 1996, FCC Document Number 31040/SIT
(1300B3).

4.2 Test Equipment

The following test equipment was used to collect data for this report.  All devices used were of current cdibration and
of the type required in the gpplicable documents section of thisreport.

DEVICE TYPE MANUFACTURE M ODEL ASSET | CAL. | CAL.
R # DATE DUE
Antenna, Biconica EMCO 3104 128 6/23/99 6/23/00
Antenna, Loop Electro-Metrics ALR-25M 134 3/18/99 3/18/00
Quasi-Peak Adapter Hewlett Packard 85650A 538 9/17/99 9/17/00
Spectrum Analyzer Display Hewlett Packard 85662A 537 9/17/99 9/17/00
Spectrum Analyzer Hewlett Packard 8566B 711 9/17/99 9/17/00
RF Preselector Hewlett Packard 85685A 673 7/22/99 7/22/00




Nemko EESI, Inc.

11696 Sorrento Valley Road, Suite. F, San Diego, CA 92121
Phone (858) 793-9911 Fax (858) 259-7170

DATE

DOCUMENT NAME

SUBMITTAL #

FCCID

PAGE

11/01/99

Medical Research Group MMT-313x 99-207

FCC ‘C’ Certification Report

0OSuU3132

70of 25

5. DESCRIPTION OF TESTING METHODS

5.1 Introduction

As required in 47 CFR, Parts 2 and 15, the methods employed to test the radiated and conducted emissions (as
applicable) of the EUT are thase contained within the American Nationad Standards Ingtitute (ANS!) document C63.4-
1992, titled "Methods of Messurement of Radio-Noise Emissons from Low-Voltage Electricd and Electronic
Equipment in the Range of 9 kHz to 40 GHz"” All gpplicable FCC Rule Sections thet provide further guidance for
performance of such testing are dso observed.

For Generd Test Configuration please refer to Figure 1 on the following page.
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Figurel. General Test Setup Drawing of EUT and Associated System
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5.2 Configuration and Methods of M easurementsfor Radiated Emissions

Saction 8 of ANS C63.4 determines the generd configuration and procedures for measuring the radiated emissions of
equipment under tet.  Initidly, the primary emission frequendes are identified ingde the test lab by podtioning a
broadband receive antenna one meter from the EUT to locate frequendies of significant radiation. Normally thisis done
ingde a shidded chamber to diminate ambients. Next, the EUT and associated system are placed on aturntable on an
10 meter open area test Ste (registered with the FCC in accord with its Rules and ANS C63.4) and the receive
antennaiis located & adistance of ten or three metersfrom the EUT.

The EUT and associated sysem are configured to operate with a series of periodic transmissions, representing a
“normdly operaing” mode. To ensure thet the maximum emisson a each discrete frequency of interest is obsarved,
the recaive antennalis varied in height from one to four meters and rotated to produce horizontd and verticd polarities,
and the turntable is <o rotated to determine the worgt emitting configuration.

For Frequency |D and Radiated Emissionstest configurations plesse refer to Figures 2 and 3 on the following pages.
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Figure2. Frequency ID of Radiated Emissions Test Setup Drawing
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Figure 3. Radiated Emissions Test Setup Drawing
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5.3 Radiated Emission Field Strength

47 CFR sections §15.201, §15.203, §15.205, §15.209 pecify the generd emisson specification limits and severd
ecific parameter measures for low power tranamitters operating in the frequency ranges. Compliance to the specific
sections are liged bdow.

§15.203: The device under test has no externd antenna. The user has no practicd meansto attach an externd antenna

§15.205, 8§15.209: These sections goedify the radiated emissions limits and redtricted bands of operation. Please refer
to the data shedts atached to this report for atabulated lig of the emisson frequencdies and their compliance Satus.
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6. TEST RESULTS
6.1 Radiated Emissions Test Data
MNembko EESI, Ine,

FCC, Part 15C, 15.209 Radiated Emissions Data Sheet
(10m Open Area Test Site)

. — =
Client: Medical Research Group Conducted by 272 £ .- ——’/
EUT: Tranceivers Dhare af Test; 10-01-99
Model #: MMT-2007 & MMT-312X Test Diistance, Amp. gain: 10 m, 5% dB
Spectrum | Antenna Amp. Gain & Cable
Analyzer Polori- Loss, Distance & Tuotal
Reading at zation Antenna Factor Interference | Emission Spec.
Freguency 1hm {vertical or Corrcetion for 10 m|  Level at 10m Limit at 10m Difference
{MHz) (dBpY) horizontal) iy (dBu%im) (dBpVim) (dBpYim) Margin {dB})
[ oze] a0 1 v T ] 424 IETEE T T

Nofe; Vo additional wemonics (< ) of the fendmmental frequency were observed within 1048 of the Hmir,

Test Conditions: Standard radiated emissions test set up on FCC registered open field site. The highest emissions for all
antenna heizhts, polarities, and table orientations are the only emissions recorded.
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6.2 Spurious Radiated Emissions Test Data

Memko EESI, Inc.
FCC, Part 15C, Section 15.209 Spurious Radiated Emissions Data Sheet
(10m Cipen Area Test Site)

Client; Medical Research Group Condeected ty:
EUT: Implantable Insulin Delivery System Crate of Test: 092299
Model #: MMT-2007 & MMT-313X (Boot Loader Mode) Fregrency Range: 30-1000MHz
Amp. Gain & Cable Total
Hpectmim Loss, DHstance & | Interferemce | Emission
Analyzer| Antenna Antenna Factor | Level Corvected |Spec. Limit
Frequency | Reading | Polarization| Correction for 1(m for 10 m at1dm | Difference
iMHz) | (dBuV) | (VorH) (el Byfim) (dBpVm) (dBuV/m) |Margin (dE)|
126800 97 h 143 24.0 135 4.5
127 980 20 v 13.7 207 ] -12.8
135.700] 9.8 v 129 27 3.5 108
134 24800 2.4 W 13.0 2 15 -11.9
139.880] B8 v 1300 218 135 -11.7
146, 100 79 v 14.01 21.9 333 -11.6

Test Comditions: Standard radiated emissions test set up on FOU registered open field site. The highest
emssions for all antenna heighls, polarities, and table orientations are the only emissions recorded.
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Medical Research Group - Implantable Insulin Delivery System: MMT.
2007 & MMT-313X (Boot Loader Mode)
Radiated Emissions Profile (09/22/99) - Nemko EESI
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Figure4. Radiated Emissons Test Configuration Photograph
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APPENDIX A
Conducted & Radiated Emissions M easurement Uncertainties
1. Introduction

SO Guide 25(1990) and ANSI/NCSL Z540-1(1994) require that al measurements contained in a test report be
“traceable’. “Tracedbility” is defined in the International Vocabulary of Basic and General Terms in
Metrology (ISO: 1993) as  “the property of the result of a messurement... whereby it can be rdaed to dated
references, usudly naiond or internationd sandards, through an unbroken chain of comparisons, all having stated

uncertainties”.

The purposes of this Appendix are to “dae the Measurement Uncertainties’ of the conducted emissons and
radiated emissons messurements contained in Section 5 of this Test Report, and to provide a practicd explanation of

the meaning of these measurement uncartainties

2. Statement Of The Worst-Case M easurement Uncertainties For The Conducted
And Radiated Emissions M easurements Contained In This Test Report

Table 1. Worg-Case Expanded Uncertainty " U" of Measurement for a k=2 Coverage Factor

Conducted Emissions M easurement Detection Systems Freﬁfgiwlfjjlglgnge " lé"ofvoerr:glzzz Appl(lﬁable
Factor checked)
HP8568B Spectrum Anayzer with QPA and HP8447F Preamplifier 150 kHz - 30 MHz +/-3.0dB
HP8566B Spectrum Analyzer with QPA and Preselector 9kHz - 30 MHz +/-2.9dB
Radiated Emissions M easurement Detection Systems Freﬁfgiwlfjjlglgnge C"OS; eftgrelazla(;tir Appl(lﬁable
checked)
HP8568B Spectrum Analyzer with QPA & HP8447F Preamplifier 30 MHz - 200 MHz +4.0dB, -4.1dB
HP8568B Spectrum Analyzer with QPA & HP8447F Preamplifier 200 MHz-1000 MHz +/-3.5dB
HP8566B Spectrum Analyzer with QPA & Preselector 30 MHz - 200 MHz +3.9dB, -4.0dB v
HP8566B Spectrum Analyzer with QPA & Preselector 200 MHz-1000 MHz +/- 3.4dB v
HP8566B Spectrum Analyzer with QPA & HP 8449A Preamplifier 1GHz- 18GHz +2.5dB, -2.6dB
HP8566B Spectrum Analyzer with QPA & HP8449A Preamplifier 18 GHz - 40 GHz +/-3.4dB

NOTES:
1. Appliesto 3 and 10 meter measurement distances

2. Appliesto all valid combinations of Transducers (i.e. LISNs, Line Voltage Probes, and Antennas, as appropriate)

3. Excludes the Repeatability of the EUT
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3. Practical Explanation Of The Meaning Of The Conducted And Radiated
Emissions M easur ement Uncertainties

In generd, a" Statement of Measurement Uncertainty” means that with a certain (specified) confidence levd, the “trug’
vaue of ameasurand will be between a (Sated) upper bound and a (Sated) lower bound.

In the spedific case of EMC Measurementsin this test report, the measurement uncertainties of the conducted emissions
messurements and the radiated emissons messurements have been caculated in accordance with the method detailed in
the following documents

I SO Guide to the Expression of Uncertainty in Measurement (1SO, 1993)

NIS 81:1994, The Treatment of Uncertainty in EMC Measurements (NAMAS, 1994)

NIST Technica Note 1297(1994), Guidelines for Evaluating and Expressing the Uncertainty of NIST
Measurement Results (NIST, 1994)

The cdculation method used in these documents requires that the sated uncertainty of the messurements be expressed
asan “ expanded uncertainty” , U, with a k=2 coverage factor. The practicd interpretation of this method of
expressng measuremeant uncertainty is shown in the fallowing example

EXAMPLE
Asaume that a 39.51 MHz, the (measured) radiated emissions levd was equd to +26.5 dBmV/m, and that
the +/- 2s (i.e. 95% confidence level) measurement uncartainty was +- 3.4 dB.

In the example above, the phrase “k = 2 Coverage Factor” smply means that the meesurement uncertainty is sated to
cover +-2 sandard deviaions (i.e. a 95% confidence interva) about the meassurand. The measurand is the radiated
emissions messurement of +26.5 dBm/m at 39.51 MHz, and the 95% bounds for the uncertainty are—3.4 dB to + 34
dB. One can thus be 95% confident thet the “true’ value of the radiated emissons measurement is between +231
dBm//m and +29.5 dBnV//m. In effect, this means that in the above example there is only a 2.5% chance

that the “ true” radiated emissions value exceeds +29.5 dBm//m.
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APPENDIX B
Nemko EESI, Inc.’s Test Equipment & Facilities Calibration Program

Nemko EES, Inc. operaes a comprehensve Periodic Cdlibration Program in order to ensure the vdidity of dl test deta
Nemko EES’s Periodic Cdibration Program is fully compliant to the requirements of NVLAP Policy Guide PG-1-1988,
ANSI/NCSL Z540-1 (1994), 1SO 10012-1 (1993-05-01), ISO Guide 25 (1990), 1S0-9000 and EN 45001. Nemko
EES, Inc.’s cdibration program therefore meets or exceed the US nationd commercid and military reguirements [N.B.
ANSI/NCSL Z540-1 (1994) replaces MIL-STD-45662A].

Foedificdly, dl of Nemko EES’sprimary reference standard devices (eg. vector voltmeters, multimeers, attenuators
and terminations, RF power meters and their detector heads, oscilloscope mainframes and plug-ins, spectrum andyzers, RF
presdectors, qued-pesk adapters, intaference andyzers, impulse generaors, Sgnd generators and  pulsefunction
generaors, fidd-drength meters and ther detector heads, etc.) and certain secondary standard devices (eg. RF
Preamplifiers used in CISPR 11/22 and FCC Part 15/18 tests) are periodicaly recdibrated by:

A Nemko EESI-gpproved independent (third party) metrology laboratory that uses NIST-tracesble sandards and that
is SO Guide 25-accredited as a cdibration laboratories by NIST; or,

A Nemko EESI-gpproved independent (third party) metrology laboratory that uses NIST-tracegble sandards and thet
is 1S90 Guide 25-accredited as a cdibration laboratory by another accreditation body (such as A2LA) that is mutudly
recognized by NIST; or,

A manufecturer of Messurement and Test Equipment (M& TE), if the manufacturer uses NIST-tracegble dandards and
is1S0 Guide 25-accredited as cdibration laboratory either by NIST or by ancther accreditation body (such as A2LA)
thet is mutudly recognized by NIST; or

A manufacturer of M&TE (or by a Nemko EESI-gpproved independent third party metrology laboratory) that is not
SO Guide 25-accredited.  (In these cases, Nemko EESI conducts an annud audit of the manufacturer or metrology
laboratory for the purposes of proving tracegbilty to NIST, ensuring that adequate and repeatable cdibration
procedures are being gpplied, and verifying conformity with the other requirements of 1SO Guide 25).

In dl cases, the ettty performing the Cdibration is reguired to furnish Nemko EES with a cdibration test report and/or
certificate of cdibration, and a“ cdibration sicker” on each item of M& TE that is successfully cdibrated.

Cdibraion intervas are normaly one yeer, except when the manufacture advises a shorter intervad (eg. the HP 8563B
Soectrum Andyzer isrecdibrated every sx months) or if US Government directives or dient requirements demand a shorter
interva. Items of ingrumentation/rdated equipment which fall during routine use, or which suffer vishle mechanicd damage
(during use or while in trangt), are Sddined pending repar and recdibration. (Repairs are carried out dther in-house [if
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minor] or by aNemko EES-gpproved independent [third party] metrology laboratory, or by the manufacturer of the item of
M&TE).

Each antenna usad for CISPR 11 and CISPR 22 and FCC Part 15 and Part 18 radiated emissions testing (and for tegting to
the equivdent European Norms) is cdibrated annudly by ether a NIST (or A2LA) 1SO Guide 25-Accredited third-party
Antenna Cdibration Laboratory or by the antennds OEM if the OEM is NIST or A2LA 1S0 Guide 25-accredited as an
antenna cdibration laboratory. The antenna cdibrations are performed using the methods spedified in Annex G5 of CISPR
16-1(1993) or ANSI C63.5-1991, including the “Three-Antenna Method”. Certain other kinds of antennas (eg. magnetic-
shidded loop antennas) are cdibrated annudly by ether aNIST (or A2LA) 1S0 Guide 25-accredited third-party antenna
cdibration laboratory, or by the antennds OEM if the OEM is NIST or A2LA 1S0 Guide 25-accredited as an antenna
cdibration laboratory using the procedures spedified in the latest verson of SAE ARP-958.

In accordance with FCC and other regulations, Nemko EES recdibrates its suite of antennas used for rediated emissons
tests on an annud bads. These cdibrations are parformed as a precursor to the FCC-required annud revaidation of the
Normdized Site Attenuation properties of Nemko EES’s Open Area Test Site. Nemko EES, Inc. uses the procedures
gven in bath Subdause 16.6 and Annex G.2 of CISPR 16-1 (1993), and, ANS C63.4-1992 when performing the
normalized Ste attenuation messurements




