TELEDYNE INSTRUMENTS
_ Analytical Instruments
Risk Analysis

Concern Level & Definifions

The table lists the established concern levels and their corresponding definitions for hardware
and software risk hazards. The risk analysis elements were generated using EN/IEC 60601-
1, EN 60601-4, EN 1441 and Center for Devices and Radiological Health (CDRH) FDA

Guidance for the Content of Premarket Submissions for Software Contained in Medical

Devices as guidance.

Concern| Concern
Level | Category

Definition

1 Minor
2 Moderate
3 Major

Failures or latent design flaws that would not be expected to result
in any injury to the patient and/or operator.

Operation of the hardware/software associated with device
functions directly affects the patient and/or operator so that failures
or latent flaws could result in non-serious injury to the patient or
operator, or if it indirectly affects the patient and/or operator (e.g.
through the action of a care provider) where incorrect or delayed
information could result in non-serious injury of the patient and/or
operator.

Operation of the hardware/software associated with device
function directly affects the patient and/or operator so that failures
or latent flaws could result in death or serious injury to the patient
and/or operator, or if it indirectly affects the patient and/or
operator (e.g. through the action of a care provider) where
incorrect or delayed information could result in serious injury of
the patient and/or operator. '
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TELEDYNE

INSTRUMENTS
Analytical Instruments
MEMORANDUM A Teledyne Technoiogies Company
DATE: 12/4/02
TO: MX300 / AX 300 Technical File .
FROM: Steve Broy, Director of Engineering P
cc:

SUBJECT: Risk of Degradation

Regarding the Risk of Degradation on the materials within the analyzer, which might eventually cause a risk due o bio incompatibility

one, can say the folloiwing:
¥ The product is made up of the following matetials

a} ABSplastic case

b} Glass Epoxy Circuit Board

c) Lexan Viewing Window

dy  Metal Contacts

e} Cff the Shelf AA Alkaline Batteries

fy  Packaged Integrated Circuits and Passive Electronic components
g) Coiled rubberized cable

h)  Microfuel Cell Oxygen Sensor

Of these components, a) through ¢) have excelient long term siabifity and are inert with regard to the possibility of degrading into a
forrn which: exhibits bio-incompatibility

ltem h), the micro fuel cell sensor, which are manufactured by Teledyne for the O2 concentration measurement, contain an

electrolyte and a lead anode, which is later oxidized for a lead oxide.
The lead and electrolyte solution is encapsulated in a cylindrical two layer (inner polyethylene and outer polypropylene) plastic
material assembly. This material is inert and provides rebust and sound structural integrity for its intended applications and is

resistant to routine mechanical stresses and not general susceptible be to material fracture.

The electrolyte, Potassiurn hydroxide (KOH), and lead oxide formed cannot permeate through the celt body; therstore, it does not
allow the opportunity for lead exposure,

Therefore, the risk associated with this is negligible as well,

Reference #: SHB-12-05-02-1



TELEDYNE INSTRUMENTS

Analytical Instruments
Performance Standards

There are no performance standards set by the Food and Drug Administration. This medical
device 1s designed to meet and has been tested to meet the following voluntary standards:

Standard Description
ISO 7767 Oxygen Monitors for monitoring patient breathing mixtures —
Safety requirements
EN 55011, Class B Conducted RF Interference

EN 61000-4-2/[EC1000-4-2
EN 61000-4-3/ TEC1000-4-3
EN 61000-4-4/ IEC1000-4-4
EN 61000-4-6/ TEC1000-4-6
EN 61000-4-8/ [EC1000-4-8

EN/IEC 60601-1/CSA 601.1/
UL2601-1

EN/EC 60601-1-2

Electrostatic Discharge Test

Radiated RF Field

Electrical Fast Transient

Conducted Susceptibility

Magnetic Eield Immunity

Medical Electrical Equipment (General requirements for safety)

Medical Electrical Equipment General requirements for safety) —
Electromagnetic Compatibility
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TELEDYNE INSTRUMENTS
Analytical Instruments
Qualification Test Reports

This section contains the significant test reports that demonstrate the product has
successfully passed all of the following voluntary safety and performance standards.
Approved independent test laboratories conducted the tests and produced the Qualification
Test reports. The test reports are as follows:

Test Laboratory Test Report Number | Performance Standards
Intertek Testing Service (ITS) | 3026020-001] EN/IEC 60601-1
CSA 601-1
UL2601-1
DNB Engineering RV28108 EN/IEC 60601-1-2
EN 55011

EN 61000-4-2/IEC1000-4-2
EN 61000-4-3/IEC1000-4-3
EN 61000-4-4/IEC1000-4-4
EN 61000-4-6/IEC1000-4-6
EN 61000-4-8/IEC1000-4-8

Wyle Laboratory D47885 ISO 7767 (Shock)




Intertek Testing Services -
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TEST REPORT
IEC 60601-1

Medical electric equipment
Part 1: General requirements for safety

Report

Reference No. ....ccoveeivievinivnneennn. 1 3026020-001
Compiled by (+ signature) ..........: Sayeed Abassi
Approved by {+ signature)..........: Nathan Shivers
Date of isstUe...oicvvieiiiiiviiinininns : 06-30-02
ComtentsS......o.coviiiviieiieneanneneee.. t Pages:; 42

................................................

This report is based on a blank test report that was prepared by KEMA using information obtained
from the TRF originator (see beiow].

Testing laboratory

NEME i e e e : intertek Testing Services
Address....ooccviiiiiiiniiiieiiiivnne. . 27611 La Paz Road, Suite C, Laguna Niguel, CA 92677
Testing location ..cocvveivierinini Same as above

Client

Name ... : Teledyne Analytical Instrument
Address....cvcviiciiiiiiiiirinneenina. 16830 Chestnut 5t.

rermrrerrriresrneienniineeninsanniensaenad . Pu0 Box 1880

City of Industry, CA 91749

Test specification

Standard.....coeiiiiiicreici e, : [EC 60601-1:1988 + A1:1991 + A2:1995
Test procedure ..........cveevevereer.e: CB-scheme

Procedure deviation..........ceeveueent NLA.

Non—sténdard test method........... : N.A.

Test Report Form/blank test report

Test Report Form No. .................t 1601-1_C/97-07
TRF originator....ocoviviviieininnnnnan, : UL
Master TRF .o : dated 97-04

Copyright reserved to the bodies participating in the Committee of Certification Bodies {CCB) and/or
the bodies participating in the CENELEC Certification Agreement (CCA).

{ Test item

Description....c.ccoiviviiiriicciinecnnnnn. : Oxygen Monitor
Trademark ....cocoeciviviecrsieiiiniannn, D NONE

Mode! and/or type reference........ : MX300 and AX 300
Manufacturer.......oceevsceeeernnnnnnn.: Teledyne
Rating(s) e iviiiieiiieiciiiecieeanena s 4.5 V pC
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page 2 3026020-001
1EC 801-1
Clause Reguirement - Test Result - Remark Verdict
Particulars: test item vs. test requirements
Classification of instaliation and use....... revsvansese s Hand-held
Supply CONNECTION . iiiiiiiiire i isinicrareieirn e eas : internally powered

Test case verdicts

Test case does not apply to the test object........ ¢ N{.A.)
Test item does meet the requirement....oocveiinenee. 1 Plass)
Test item does not meet the reduirement ........... : F(ail)
Testing

Date of receipt of testitem ...oooviiiiviiiiiicinennnns : 05-20-02
Datels) of performance of test..civviiniiiinicniiniens o 06—30—02

....................................................................

General remarks

laboratory,

The test results presented in this report relate only to the item tested.
"{see remark #)" refers to a remark appended to the report.
"(see appended table)” refers to a table appended to the report.

Throughout this report a comrma is used as the decimal separator.

This test report shall not be reproduced except in full without the written approval of the testing

Copy of marking plate

- 3
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TRF No,: 1601-1_C
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page 3 3026020-001
IEC 801-1
Clause Requirement — Test Result - Remark Verdict
GENERAL REQUIREMENTS
3.1 Equipment when transported, stored, instalied, |Equipment will not cause P
operated in normal use and maintained safety hazards when used
according to the instructions of the according to manufacturer
manufacturer, causes no safety hazard which instruction.
could reasonably be foreseen and which is not
connected with its intended application in
normal condition {N.C.} and in single fault
condition (S.F.C.}
3.4 An alternative means of construction is used to | No alternative construction N
that detailed in this standard and it can be
demonstrated that an equivalent degree of
safety is obtained :
B. CLASSIFICATION
5.1 Type of protection against electric shock
Class | equipment Not a class | N
Class il equipment Not a ciass li
Internally powered equipment |Powered by 3 x 1.3 V" P
: batteries
Degree of protection against electric shock Ordinary P
5.2 Type B applied part Type B Applied parts P
Type BF applied part No a BF N
Type CF applied part Not a CF N
Not classified, no applied parts ‘ Type B applied parts N
5.3 Classification according to the degree of IPX0 P
protection against ingress of water as detailed
in the current edition of IEC 528 (see 6.1.1} ...:
5.4 Methods of sterilization or disinfection Instruction Provided p
5.5 Equipment not suitable for use in the presence | Marking provided to warn the P
of flammable mixtures user against the use if the
equipment in the presence of
flammable gas mixtures
Category AP equipment Not an AP type N
Category APG eguipment Not an APG type N
5.6 Mode of operation:
continuous operation Continuous P

TRF No.: I601-1_C

TRF originafor: UL

R Rt M T i B i e o T
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page 4

3026020-001

IEC601-1

Ciause

Requirement -~ Test

Resuit - Remark

Verdict

short-time operation, specified operation;

=11 L+ PR

No short-time operation

intermittent operation, specified operation; rest

POl coirieieceei ittt nae paan |

No intermittent operation

continuous operation with short-time, stated
permissible loading time .....ccirierviiniiceeeen.e.

No short-time operation

continuous operation with intermittent, stated
permissible loading/rest TIMe ..voivvvvivveiinrernens .t

No intermittent operation

Tabie: insutation diagram

Protection against electric shock - Block diagram

irle T e - it -

i

Main Bactronioe

i

e

input awlichss '

Sensor Connactor
snd cable .

SRR

gt

A e

TRF No.:

1601-1_C

TRF oriqir?ator: UL
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page 5 3026020-001

IEC 601-1

Clause Requirement —~ Test Result - Remark Verdict

Table: to insulation diagram

R TR T v e ra s

2 N
A |Aa2 4,5 3.4 1.8 > 3.4 3.01
B |A-az 4.5 34 1.8 > 3.4 3.01
c {Aa2 4.5 3.4 1.8 > 3.4 3.01
D |A-a2 4.5 3.4 1.8 >34  |3.01
E |Aa2 - 4.5 3.4 1.8 > 3.4 3.01
F
G
H

2igirixic

O

1with an arrow,

INSULATION DIAGRAM CONVENTIONS

Insulation diagram is a graphical representation of equipment insulation barriers, protective impedance
and protective earthing. If feasible, use the following conventions to generate the diagram:

1. All isolation barriers are identified by letters between separate parts of diagram, for example separate
transformer windings, optocouplers, wire insulation, creepage and clearance distances.

v

2. Parts connected to earth with large dots are protectively earthed. Other connections to earth are
functional. ‘ '

3. Applied parts are extended beyond the equipment enclosure and terminated with an arrow.

4. Parts accessible to the operator only are extended outside of the enclosure, but are not terminated

5. Blocks containing the letter "2" indicate protective impedance.

6. Operational Insulation {OP) - indicates insulation that may be required for function of the equipment,

but is not required or relied on for compliance with requirements of Cl. 17., 20. and 57.

TRF No.: 1601-1_C | : | TRF originater: UL
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page 6 3026020-001
IEC 601-1

Clause Requirement ~ Test Result - Remark Verdict

8. IDENTIFICATION, MARKING AND DOCUMENTS

6.1 Marking on the outside of equipment or equipment parts
¢} Markings of the specific power supply are No specific Power Supply N
affixed ‘
d} If marking is not practicable due to size or Marking is on the enclosure P
nature of enclosure, information is included in of the unit
accompanying documents _
e} Name and/or trademark of the manufacturer | Teledyne Analytical P
or supplier ....... benrerreesesiereniesessrnnesasnserseaaes | | INSTFUMENt
f} Model or type reference ...... ettt H{AX300 / MX 300 P
g} Rated supply voltages or voltage range(s) Internaily powered equipment N
Number of pPhases .cccvvvereirie i ceseren 1| Internally powered equipment N
Type of current ..oooevvrviveiviciierennanns beeereranneny : fntema!ly powered equipment N
h} Rated frequency or rated frequency range(s) Internally powered equipment N
1§ = 7-4 OO UON feereteraeerareetsenen :
i) Rated power input (VA, W or A} coivvrviinnnnns | Internally powered equipment N
k) Power output of auxiliary mains Internally powered equipment
socket-outlets
I} Class It symbol Not a class It unit N
Symbol for degree of protection against ingress |IPX0
of water provided ...cecviiiiiiiniiinin e, :
Symbol for protection against electric shock ...:|Type B N
If equipment has more than one applied part N
with different degrees of protection, the
relevant symbois are clearly marked on such
applied parts, or on or near relevant outlets
Symbol for protection of defibrillation-proof - N
apphied Pars .ociciiiiiiiiec e :
Symbol 14 from Table Di for defibrillation-proof N
with protection partly in patient cable
m) Mode of operation (if no marking, suitable N
for continuous operation
n} Types and rating of external accessible fuses | No fuses provided N
p) Ratings of external output ...ccovvvveeiierinnnnn, : i No external output N
q} Symbol for physiological effect{s): N

TRF No.: I1601-1_¢C TRF origirfator: UL
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page 7 3026020-001
IEC 6011
Ciause Requirement — Test Resuit - Remark Verdict
attention, consult accompanying documents Symbol 14 of table D1 is : P
provided
non-ionizing radiation, or symbols as adopted by | No radiation provided N
IS0 or iEC 417
11} Anaesthetic-proof symbol: AP or APG .........:|Not an AP or APG
s} Dangerous voltage symbol Internally power equipment
t} Special cooling requirements No special cooling
requirement
u) Limited mechanical stability No fimited mechanical N
stability
v} Protective packing reguirement(s) No protective packing
Marking(s) for unpacking safety hazard{s) No such hazard
Equipment or accessories supplied sterile, Non Sterile type of unit
marked as sterile
v} Potential equalization terminal Ne¢ potential equalisation N
. provided
SR Functional earth terminal No Functional earth N
e z) Removable protective means No alternative applications
Durability of marking test - . (see apfaended table) P
6.2 Marking on the inside of equipment or equipment parts
a} Nominal voltage of permanently installed Not a permanently installed N
equipment unit
b) Maximum power loading for heating elements | No heating element N
or holders for heating lamps '
¢} Dangerous voltage symbol : No hazardous voitages - N
d) Type of battery and mode of insertion - Symbol 14 of table D1is . P
- 1 provided in the unit which
instructs the user of the type
of the battery that needs 1o
be used
Mérking referring to accompanying documents * | Marking is provided P
used for battery not intended to be changed by
the operator
e) Fuses accessible with a tool identified either |No fuses in the unit N
by type and rating or by a reference to diagram
f) Protective earth terrinal No protective earth terminal N
g} Functional earth terminal No Functional earth N

TRF No.: 1601-1 C | - TRF originator: UL

e
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page 8 3026020-001
IEC 601-1
Clause Requirement - Test . Resuit - Remark Verdict
h} Supply neutral conductor in permanently Internally power eguipment N
installed equipment (N}
i} Markings required in 6.2 f), h}, k) ,and I} internally powered equipment N

remain visible after connection and are not
affixed to parts which have to be removed

Markings comply with [EC 445 N

k) For permanently connected devices the Not permanently connected N
supply connections are clearly marked adjacent |unit
to the terminals {or in accompanying documents
for small equipment)

1) Statement for suitable wiring materials at Internally powered equipment N
termperatures over 75 °C
n) Capacitors and/or circuit parts are marked as |No caps N
required in Cl. 15, ¢}

6.3 Marking of controls and instruments
a) Mains switch clearly identified P
ON and OFF positions marked according to ON and OFF positions are
Symbois 15 and 16 of Table D1 or indicated by marked _
an adjacent indicator light ' ;
b} indications of different positions of control All different position controls P
devices and switches - have been marked '
¢} Indication of the direction in which the Marked : P

magnitude of the function changes, or an
indicting device

f} The functions of operator controls and All operator control indicators P
indicators are identified have been identified.
g) Nurneric indications of parameters are in Sl No parameters N
units except for units listed in A2
- 6.4 Symbols
Symbols used comply with Appendix D or All symbols conform to P
IEC 417 and/or IEC 878 or ISO publications {if {appendix D ‘
. {applicable)
6.5 Colours of insuletion of conductors
a} Protective earth conductor has greenfyellow |internally powered equipment N
insulation ‘
b} All insulations of internal protective earth internally powered eguipment N

conductors are green/yeliow at least at their
terminations

¢} Only protective or functional earthing, or No Functional earth N

TRF No.: 1601-1_C “TRF originator: UL
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Clause Requirement - Test Result - Remark Verdict
potential equalization conductors are
green/yellow
d} Colour of neutral conductor ....ivvvevveviininnnees :{ Internaily powered equipment N
e} Colours of phase conductors ......cvceevvvviennnn :tinternally powered equipment N
Compliance with IEC 227 and {EC 245 internally powered equipment N
f} Additional protective earthing in multi- internally powered equipment N
conductor, cords are rarked green/vellow at
the ends of the additional conductors
6.6 Medical gas cvlinders and connections N
a) In accordance with ISO/R 32 No gas connections
b} Identification of connection point No gas connections N
6.7 indicator lights and push-buttons
a} Red indicator lights used exclusively to No indicator lights on the unit N
indicate a warning of danger and/or a need for
urgent action
Yellow used to indicate caution or attention No indicator lights on the unit N
required
Green used to indicate ready for action No indicator lights on the unit N
b) Colour red used only for pushnbuttons'by No such push buttons
which a function is interrupted in case of :
emergency
6.8 Accompanying documents
6.8.1 Equiprnent is accompanied by documents Provided P
containing at least instructions for use, a
technical description and an address to which
the user can refer
Classifications specified in Cl. 5. are included in | Provided P
both the instructions for use and the technical :
description
Markings specified in 8.1 included in the Provided P
accompanying documents if they have not been
permanently affixed to equipment
Warning statements and the explanation of Provided in the unit P
warning symbols provided in the accompanying
documents
5.8.2 Instructions for use
a) General information provided in instructions for use:
Provided P

- state the function and intended application of

TRF No.: 1601-1_C

TRF originater: UL
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IEC 601-1

Clause Requirement — Test Result - Remark Verdict
the equipment
- include an explanation of: the function of Provided P
controls, displays and signals
- the sequence of operation Provided P
~ the connection and disconnection of Provided P
detachabie parts and accessories
- the replacement of material which is Provided P
consumed during operation
- information regarding potential Provided P

electromagnetic or other interference and advice
regarding avoidance

- include: indications of recognized accessories, | A list of spare parts have P
detachable parts and materials, if the use of provided

other parts or materials can degrade minimum

safety

- instructions concerning cleaning, preventive Provided p

inspection and maintenance to be performed
including the frequency of such maintenance

General information provided in instructions: P

- information for the safe performance or Provided P
routine maintenance )

- parts on which preventive inspection and Provided P.
maintenance shall be performed by other .
persons inciuding the periods to be applied

- explanation of figures, symbols, warning Provided ' p
statements and abbreviations on the equipment
c) Signal output or signal input parts intended Input out marking provided P
only for connection to specified equipment
described

B d) Details about acceptable cleaning, Provided N P

disinfection or sterilization methods included

e} Warning statement for mains operated Internalty powered equipment P
equipment with additional power source

f) A warning to remove primary batteries if ProVided p
gquipment is not likely to be used for some time ‘

gl instructions to ensure safe use and adequate |[No rechargeable batteries P
maintenance of rechargeable batteries

h} Identification of specified external power No such components N
supplies or battery chargers necessary to ensure
compliance with the requirements of IEC 601-1

TRF No.: 1601-1_C | | . TRF originator: UL

.



T AT A S e w ey Y R

page 11 3026020-001

IEC 601-1
Clause Requirement ~ Test Resuit - Remark Verdict
i} lIdentification of any risks associated with the |No such residue _ N
disposal of waste products, residues, etc.
Advice in minimizing these risks Provided P
6.8.3 Technical description
a} All characteristics essential for safe operation { Provided P
provided
b) Required type and rating of fuses utilized in | Internally powered unit P

the mains supply circuit external to permanently
installed equipment

Instructions for replacement of interchangeable |Provided P
and/or detachable parts which are subject to
deterioration during normal use

¢} Instructions or reference information for Provided P
repair of equipment parts designated by the
manufacturer as repairable provided

d} Environmental conditions for transport and Provided P
storage specified in accompanying documents
and marked on packaging

7. POWER INPUT

Power input measurements ’ ‘ (see appended table) N
10. ENVIRONMENTAL CONDITIONS
10.1 Equiprent is capabie while packed for transport { The unit is capable of storage P

or storage of being exposed to the conditions for ~40 to 70 °C
stated by the manufacturer

10.2.2 a} Rated voltage not exceeding 250 V for hand- |internally powered rated at N
held equipment 4.5V :
- Rated voliage not exceeding 250 V d.c. or internally powered N

single-phase a.c. or 500 V polyphase a.c. for
equipment up 1o 4 kVA

Rated voltage not exceeding 500 V for all other |interally powered N
equiprment

Rated input frequency not more than 1 kHz Internally powered

b) Internal replaceable electric power source 3 AA batteries P
specified '

14. REQUIREMENTS RELATED TO CLASSIFICATION

TRF No.: 1601-1_C TRF originator: UL
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d} Parts with voltage exceeding 25 V a.c. or
60 V d.c. which cannot be disconnected by
external mains switch or plug protected against
contact

page 12 3026020-001
IEC 601-1
Clause Requirement - Test Result - Remark Verdict
14.4 a} Class | and Class Il equipment in addition to | Internally powered equipment N
basic insulation provided with an additional
protection
b} Equipment supplied from external d.c. source | Internally powered equipment N
of reverse polarity results in no safety hazard
14.5 b} Internaily powered equipment complies with | Can not be connected to N
requirements for Class | or Class il equipment supply mains
while connected to supply mains, and with
requirements for internally powered equiprment
when not connected
14.6 ¢} Applied parts intended for direct cardiac Not for direct cardiac N
application are of type CF application
15. LIMITATION OF VOLTAGE AND/OR ENERGY
b} Voltage measured one sec after (see appended tabie} N
disconnection of the mains plug does not
exceed 60 V
¢} For live parts accessible after equipment has |{see appended table) N
been de-energized the residual voltage does not
exceed B0 V nor residual energy exceeds 2 mJ
Marking provided for manual discharging N
186. ENCLOSURES AND PROTECTIVE COVERS
a) Equipment enclosed to protect against No hazardous live parts N
contact with live parts, and with parts which
can become live {finger, pin, hook test)
Insertion or removal of lamps: protection against| No hazardous live parts N
contact with live parts provided
b) Opening in a top cover so positioned that No hazardous live parts. N
accessibility of live parts by a test rod is :
prevented
¢} Conductive parts accessible after the removal of handles, knobs, levers: N -
- have a resistance of not more than 0,2 Q {see appended table 18)
- separated from live parts by one of the means | No hazardous live parts
described in Cl. 17. g) ‘
No voltages of 25V ac N

TRF No.: 1601-1_C

TRF originater: UL
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Verdict

e) Removable enclosures protecting against
contact with live parts

No hazardous live parts

Removal possible only with the aid of a tool

Enclosure is secured by
screws that needs to be
opened

Use of automatic device making parts not live
when the enclosure is opened or removed

No automatic devices used

Exception 16 e) applied to the following parts .:

No openings in the
equipment

f} Openings for the adjustment of controls using
a tool. The tool not able to touch basic
insulation or any live parts

No openings

17.

SEPARATION

a} Separation method of the applied part from live parts:

1} basic insulation: applied part earthed

2} by protectively earthed conductive part (e.g.
screeny

3) by separate earthed intermediate circuit
limiting leakage current to applied part in event
of insulation failure ’

4} by double or reinforced insulation

Provided.

5} by protective impedances limiting current to
applied part

Additional leakage current test in single fauit
conditions

(see appended table 19}

c} There is no conductive connection between
applied parts and accessible conductive parts,
which are not protectively earthed

d) Suppiementary insulation between hand-held

flexible shafts and motor shafts {Class |}

g} Separation method of accessible parts other than applied parts from live

parts:

1) basic insulation: accessible part earthed

2} by protectively earthed conductive part {e.g.
screen)

3) by separate earthed intermediate circuit
limiting leakage current to enciosure in event of

TRF No.: 1601-1 C

TRF originator: UL
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IEC 6011

Clause Requirement — Test Result - Remark Verdict

= insulation failure

e 4) by double or reinforced insulation

B} by protective impedances limiting current to

‘L accessible part
o Additiona! leakage current test in single fault {see appended table 19) N
- conditions
h} Arrangements used to isolate defibrillation-proof applied parts so designed N
that:
- no hazardous electrical energies appear during | {see appended table 17h1} N
a discharge of a cardiac defibrillator
- - after exposure to the defibrillation voltage, the i (see appehded table 17h2) N
: equipment continues to perform its intended
function
18. PROTECTIVE EARTHING, FUNCTIONAL EARTHING AND POTENTIAL
- EQUALIZATION
a) Accessible parts of Class | equipment No protective earthing. The N
separated from live parts by basic insulation unit is internally powered

connected to the protective earth terminal

b) Protective earth terminals suitable for N
connection to the protective earth conductor

g e) Potential equalization conductor:

- readily accessible

- accidental disconnection prevented in normal

use
- - conductor detachabie without the use of a N
™ tool
"-w - power supply cord does not incorporate a N
potential equalization conductor :
- connection means marked with Symbol 8, N
= Table DI
f} For equipment without power supply cord, (see appended table) N
. impedance between protective earth terminal -
= ‘ and accessible metal part £ 0,1 Q
T : For equipment with an appliance inlet, {see appended table) N

impedance between protective earth contact
and any accessible metal part £ 0,1 Q

For equipment with a non-detachable power {see appended table) N
supply cord, impedance between protective

TRF No.: Is01-1_¢C ' TRF oriinator: UL
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earth pin in mains plug and accessible metal
part £0,2Q
g} if the impedance of protective earth {see appended table 19) N
connections other than in Cl. 18, f} exceeds
0.1 0, the allowable value of the enclosure
ieakage current is not exceeded in single fault
condition
k} Functional earth terminal not used to provide N
protective earthing
1} Class Il equipment with isolated internal screens
- insulation of screens and all internal wiring
connected to them is double insulation or -
reinforced insutation
- functional earth terminal ciearly marked N
- explanation of functional earth terminal N
provided in the accompanying documents
19. CONTINUOUS LEAKAGE CURRENTS AND PATIENT AUXILIARY CURRENTS
19.1 b} Leakage currents {see appended table)
Earth leakage current No earth Leakage N
Enclosure leakage current Refer to the test data sheet P
Patient leakage current No patient leakage test N
Patient auxiliary current No patient auxiliary current N
20. DIELECTRIC STRENGTH AT OPERATING TEMPERATURE
Overall compliance with ClI. 20. {see appended table) P
21. MECHANICAL STRENGTH
a) Sufficient rigidity of enclosure tested by: The equipment is powered by N
force of 4B N three 1.8V batteries. No
hazardous live parts
b} Sufficient strength of an enclosure tested by: N
impact hammer
¢} Portable equipment carrying handles or grips | {see appended table) . N
withstand the requirements of the loading test
21.3 No damage to parts of patient support and/or {see appended table 21) N
immobilization system after the loading test

TRF No.: I601~1_C

TRF originator: UL
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Reguirement - Test

Result - Remark

Verdict

Hand-heid equipment or equipment parts are
safe after drop test

{see appended table 21)

21.6

Portable and mobile equipment is able to

withstand rough handling

(see appended table 21)

22,

MOVING PARTS

22.2

a) Moving parts of a transportable equipment
are provided with guards which form an integral
part of the equipment

No moving parts

b} Moving parts of a stationary equipment are
provided with similar guards as above, unless it
is evident that eguivalent protection is
separately provided during installation

No moving parts

22.3

Cords (ropes), chains and bands are provided
with guides to prevent them from running off or
from jumping out of their guiding devices

No moving parts

Guides or other safeguards are removable only
with a tool

No moving parts

22.4

Dangerous movements of equipment parts,
which may cause physical injury to the patient,
are possible only by the continuous activation
of the contral by the operator

No moving parts

22.6

Parts of equipment subject to mechanical wear
are accessible for inspection

No moving parts

[22.7

Means provided for emergency switching of an
electrically produced mechanical movement
which could cause a safety hazard

No moving parts

The means for emergency switching is readily
identifiable and accessible and does not
introduce a further safety hazard

No moving paris

Devices for emergency stopping able to break
the full load current of the relevant circuit,
taken into account possible stalled motor

currents

No moving parts

Means for stopping of movernents operate as a

result of one single action

No moving parts

23.

SURFACES, CORNERS AND EDGES

Rough surfaces, sharp corners and edges which
may cause injury-or damage avoided or covered

No sharp edges or corners P

- TRF No.: Ie01-1_C

TRF originator: UL
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Requirement - Test

Result - Remark Verdict

24,

STABILITY IN NORMAL USE (see appended table)

24.1

Equipment does not overbalance during normal | The equipment is handheld N

use when tilted trough an angle of 10°

24.3

Equipment overbalances when tilted through an angle of 10°:

- does not overbalance when tiited through an
angle of 5° in any position excluding transport

- carry a warning notice stating that transport
should only be undertaken in a certain position

- in the position specified for transport does not
overbalance when tilted to an angle of 10°

24.6

a) Equipment or its parts with a mass of more tha

n 20 kg is provided with: N

- suitable handling devices {grips etc.}, or Not more than 20Kg

- instructions for lifting and handiing during
assembly

b} On portable equipment with a mass of more
than 20 kg carrying handle(s) is (are) so situated
that eguiprment may be carried by 2 or more
persons

25,

EXPELLED PARTS

25.1

Protective means are provided where expelled
parts of the equipment could be a hazard

No expelled parts - N

26.2

Display vacuum tubes with a face dimension
exceeding 16 cm are provided with adequate
protection against implosion

28.

SUSPENDED MASSES

28.3

Suspension system with safety device:

Safety device provided where the integrity of a
suspension depends on parts which may have
hidden defects, or on parts having safety
factors not complying with 28.4

No suspended masses N

Safety device has safety factors complying with
28.4.2

Clear indication to the operator that the safety
device has been activated after failure of
suspension means

TRF No.: 1601-1_C

TRF originator: UL
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28.4

Suspension systems of metal without safety devices:

1} the total load does not exceed the safe

"t working load

No such metals in the unit N

2) safety factors not less than 4 where it is
unlikely that supporting characteristics will be
impaired

3} safety factors not less than 8 where
impairment is expected

4) safety factors multiplied by 1,5 for metal
having an elongation at break of less than 5%

5} sheaves, sprockets, bandwheels and guides
so constructed that the safety factors shall be
maintained tili replacement

29,

X-RADIATION

28.2

Equipment not intended 1o produce X-radiation
produces an exposure < 130 nC/kg (0,5 mR)

{see appénded table)

36.

ELECTROMAGNETIC COMPATIBILITY

Equipment complies wit IEC 601-1-2

EMC reports provided

37.

EQUIPMENT

COMMON REQUIREMENTS FOR CATEGORY AP AND CATEGORY APG

Requirements for category AP and APG
equipment {CL. 37. - 41.)

Not an APG type of
equipment

42,

EXCESSIVE TEMPERATURES

42.1

Equipment does not attain temperatures
exceeding the values given in Table Xa over the
range of ambient temperatures specified in
10.2.1

(see appended table)

42.2

Equipment does not attain temperatures
exceeding the values given in Table Xb at 25 °C

ambient

Refer to the test data sheet P

42.3

Applied parts not intended to supply heat have
surface temperatures not exceeding 41 °C

Refer to the test temp.

42.5

Guards to prevent contact with hot surfaces
removable only with a tool

No such hot surfaces

TRF No.: 1601-1_C

TRF originator: UL
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43. FIRE PREVENTION
Strength and rigidity necessary to avoid a fire The enclosure has a P
hazard Hammability of UL94HB.
44, OVERFLOW, SPILLAGE, LEAKAGE, HUMIDITY, INGRESS OF LIQUIDS,
CLEANING, STERILIZATION, DISINFECTION (see appended table)
44.2 If equipment contains a liquid reservoir:
- the equipment is electrically safe after 15% No liquids used with the N
overfill steadily over a period of 1 min equipment
- transportable equipment is electrically safe Handheld equipment N
after additionalty having been tilted through an
angle of 15° in the least favourable direction(s)
{if necessary with refilling)
44.3 Electrical properties of the equipment do not No liquids used with the N
change in connection of spillage test {200 ml of |equipment
water)
44.4 Liquid which might escape in a single fault No liguids used with the N
condition does not wet parts which may cause |equipment
a safety hazard
44.5 Equipment sufficiently protected against the No liquids used with the N
effects of humidity equipment
44.6 Enclosures designed to give a protection against { No liquids used with the N
- .{ harmful ingress of water classified according to | equipment
|IEC Publication 529
44.7 Equipment capable of withstanding cleaning, Equipment is capable of P
sterilization or disinfection without deterioration |cleaning and sterilization.
of safety provisions
45, PRESSURE VESSELS AND PARTS SUBJECT TO PRESSURE
45.2 Pressure vessel with pressure volume greater {see appended table) N
than 200 kPa x | and pressure greater than -
50 kPa withstand the hydrauiic test pressure
45.3 The maximum pressure does not exceed the No pressure parts or vessels N
maximum permissible working pressure for
individual parts
45.7 Unless excessive pressure cannot ocour, No pressure parts or vessels N
pressure-relief device provided

TRF No.:

1601-1_C

TRF originator: UL
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a) Pressure-relief device connected as close as
possible to the pressure vessel

No pressure parts or vessels

b} Readily accessible for inspection

No pressure parts or vessels

¢} Not capable of being adjusted or rendered
inoperative without a tool

No pressure parts or vessels

d) Discharge opening so located that the
released material is not directed towards any
person '

No pressure parts or vessels

e} Discharge opening so located that operation
will not deposit material which may cause a
safety hazard

No pressure parts or vessels

f) Adequate discharge capacity to ensure that
pressure does not exceed the maximum
permissible working pressure

No pressure parts or vessels

g} No shut-off valve between the pressure-relief
device and the parts intended to be protected

No pressure parts or vessels

h} Minimum number of cycles of operation is
100 000

{see appended table 45)

48.

BIOCOMPATIBILITY

Parts of equipment and accessories intended to
come into contact with biological tissues, cells
or body fluids are evaluated in accordance with
IS0 10293-1

No such parts

48,

INTERRUPTION OF THE POWER SUPPLY

49.1

Thermal cut-outs and over-current releases with
automatic resetting not used if they may give a
safety hazard

internally powered unit

48.2

interruption and restoration of the power supply
shall not result in a safety hazard other than
interruption of its intended function

Internally po‘bvered unit

49.3

Means are provided for removal of mechanical
constraints on a patient in case of a supply
mains failure

Internally powered unit

51.

PROTECTION AGAINST HAZARDOUS OUTPUT

51.4

Equipment providing both low-intensity and
high-intensity outputs provided with means
minimizing the possibility of a high-intensity

No hazardous outputs

TRF No.: 1601-1_C

TRF originator: UL
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] output being selected accidentally
52. ABNORMAL OPERATION AND FAULT CONDITHONS {see appended table)
52.1 Equipment is so designed and manufactured The equipment meet the P
that even in single fault condition no safety requirernent of section 3 of
hazard as described under 52.4 exists (see 3.1 |the standard
and Cl. 13.)
The safety of eguipment incorporating No such parts N
programmable electronic systems is checked by
applying IEC 601-1-4
52.5.2 Failure of thermostat presents no safety hazard |No thermostat
52.5.3 Short-circuiting of either constituent part of {see appended table 19) N
double insulation presents no safety hazard
52.5.5 impairment of cooling: tempefatures not No cooling system N
exceeding 1,7 times the values of Cl. 42, minus
17,5 °C
52.5.6 Locking of moving parts presents no safety No locking or moving parts N
hazard
52.5,7 interruption and short-circuiting of motor No caps N
capacitors presents no safety hazard
52.5.8 Duration of motors locked rotor test in No motors - N
compliance with 52.5.8 '
52.5.9 Faitlure of one component at a time presents no |No hazardous component N
safety hazard
52.5710 Overload of heating elements presents no safety| No heating elements N
hazard
f} Motors intended to be remotely controlled, No motors N
automatically controlled, or liable to be operated
continuously provided with running overioad
protection
h} Equipment with three-phase motors can No motors N
safely operate with one phase disconnected
56, COMPONENTS AND GENERAL ASSEMBLY
‘ List of critical components {see appended table)
B&.1 b) Ratings of components not in conflict with Rating of components does P
the conditions of use in equipment not conflict with the use of
the equipment
Ratings of mains components are identified No mains components N

TRF No.: IeCi-1_C

TRF originator: UL
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= d) Components, movements of which could No moving components ' N
result in a safety hazard mounted securely
f) Conductors and connectors are secured Ali connectors secured P
'm and/or insulated to prevent accidental appropriately
i detachment resulting in a safety hazard
. 56.3 a} Connectors provide separation required by Seperation is appropriate P
Ci. 17. g}
Plugs for connection of patient circuit leads can |Plugs for connection of the P
- not be connected to other outlets on the same | patient can not be connected
equipment to other outlets

Medical gas connections not interchangeabie Ne medical gas connections

b} Accessible metal parts cannot become live No accessible metal parts
when detachable interconnection cord between
different parts of equipment is ioosened or
R broken

: ¢} Leads with conductive connection to a No hazardous voltages can P
) patient are constructed such that no conductive |be contacted
connection remote from the patient can contact :

earth or hazardous voltages

56.4 Connections of capacitors

Not connected between live parts and No such caps. - N
non-protectively earthed accessibie parts ‘

g If connected between mains part and No such caps. N
- protectively earthed metal parts, comply with
iEC 3B4-14

5 ' Enclosure of capacitors connected to mains part | No such caps. N
and providing only basic insulation is not :
secured to non-protectively earthed metal parts

Capacitors or other spark-suppression devices  {No such caps. N
are not connected between the contacts of
thermal cut-outs

o 56.5 Protective devices which cause disconnection | Not mains supplied unit N
= ' from the suppiy mains by producing a :
short-circuit not provided in equipment

56.6 Temperature and overload control devices

: a} Thermal cut-outs which have to be reset by a | No thermal cut-out in the unit | N
= soldering not fitted in equipment
i Thermal safety devices provided where No thermal safety devices N

necessary to prevent operating temperatures
exceeding the limits

TRF No.: 1601-1_C TRF ori@inator: UL
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N Independent non-self-resetting therma!l cut-out | No thermal cut-outs N
o provided where a failure of a thermostat could
constitute a safety hazard
T Audible warning provided where the loss of No thermal cut-outs N
: function caused by operation of a thermal
cut-out presents a safety hazard
i Self-resetting thermal cut-outs and self-resetting | No thermal cut-outs N
‘ over-current releases operated 200 times
— Non-self-resetting over-current releases No thermal cut-outs N
. operated 10 times :
b) Thermostats with varying temperature No thermal cut-outs N
settings ciearly indicated
Operating temperature of cut-outs is clearly No thermal cut-outs N
indicated
- 56.7 Batteries
- a) Battery compartments are:
- adequately ventilated The unit uses 3 AA alkline N
- accidentally short-circuiting is prevented Refer to the test data P
b} Incorrect polarity of connection prevented Refer to the test data P
1 58.8 Indicatars, unless indication is provided by other means (from the normal N
operation position), indicator lights are used {colour see 6.7)
- to indicate that equipment is energized No indicator lights N
- to indicate the operation of non-lJuminous No heaters provided
A heaters if a safety hazard could result
o - to indicate when output exists if a safety No hazardous output N
hazard could resuit
- charging mode indicator is provided No charging mode
b6.10 Actuating parts of controls {see appended table)
b) Actuating parts are adequately secured to Actuating parts secured
B prevent them from working loose during normal
use
Controls are secured to prevent the movement | All the push buttons secured p
= relative to scale marking {safety related only) appropriatety
= Detachable indicating devices are prevented No detachable connections - N
S from incorrect connection without the use of a
- tool
c} Stops are provided on rotating controis:

TRF No.: 1601-1_C

TRF originator: UL
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Clause Requirement —~ Test Result - Remnark Verdict
- to prevent an unexpected change from No moving parts N
maximum to minimum or vice versa where this
could preduce a safety hazard
- to prevent damage to wiring No moving parts N.
56.11 Cord-connected hand-heild and foot-operated control devices
a} Contain voltages not exceeding 25 V a.c. or |Not cord connected. N
60 V d.c. and isolated from the mains part by Handheld contro! device.
Cl 17. g}
b} Hand-held devices comply with the Not cord connected, N
requirement and test of 21.5 Handheld control device.
Foot-operated control devices designed to Not cord connected. N
support the weight of an aduit human being Handheld control device.
c¢) Devices shall not change their setting when | Not cord connected. N
inadvertently placed Handheld control device.
d) Foot-operated control devices are at least Not cord connected. N
tPX1 Handheld control device.
For surgical use, electrical switching parts are Not cord connected. N
IPX8 Handheld control device.
e) Adequate strain relief at the cord entry Not cord connected. N
provided Handheid control device.
57. MAINS PARTS, COMPONENTS AND LAYOUT
57.1 isolation from supply mains
a} Equipment provides means to isolate its internally powered equipment N
circuits electrically from the supply mains on all
poles simultaneously
Means for isolation incorporated in equipment internally powered equipment N
or, if external, specified in the accompanying
documents
d} Switches used to comply with 57.1 a) Internally powered equipment N
comply with the creepage distances and air
clearances as specified in [EC 328
f} Mains switches not incorporated in a power | internally powered equipment N
supply cord
h) Appliance couplers and flexible cords with internally powered equipment N
mains plugs provide compliance with 57.1 a}
m) Fuses and semiconductor devices are not Internaily powered equipment N
used as isolating devices

TRF No.: 1601-1_¢C

TRF originater: UL
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Result - Remark

Verdict

57.2

Mains connectors and appliance inlets

e} Auxiliary mains socket-outiets on
non-permanently installed equipment of a type
that cannot accept a mains plug

internally powered equipment

g} Unless functional earth needs to be provided,
Class | appliance inlet is not used in Class I} -
equipment

Internally powered equipment

57.3

Power supply cords

a} Not more than one connection to a particular
supply mains

Internaliy powered equipment

If alternative supply allowed, no safety hazards
when more than one connection is made
simultaneously

Internally powered equipment

The mains plug has only one power supply cord

internally powered equipment

Non-permanently connected eqguipment
provided with power supply cord or appliance
inlet

Internally powered equipment

b} Power supply cords sufficiently robust to
comply with the requirements of IEC 227,
designation 53 and IEC 245, designation 53

internally powered equipment

i Polyvinyi chloride insulated power supply cords

not used for equipment having external metal
parts with a temperature exceeding 75 °C

internaily powered equipment

¢) Nominal cross-sectional area of conductors of
power supply cords not less than in Table XV

Internally powered equipment

d) Stranded conductors not soldered if fixed by

any clamping means

Internally powered equipment

57.4

Connection of power supply cords

a) Cord anchorages:

Equipment provided with power supply cords
has cord anchorages such that the conductors
are relieved from strain, including twisting

{see appended table)

Tying the cord into a knot or tying the ends
with string not used

internally powered equipment

Cord anchorages made of insulating material or
metal insulated from unearthed accessible metal
parts by supplementary insulation

Internally powered equipment

Cord anchorages made of metal provided with

an insulating lining

internally powered equipment

TRF No.: 1601-1_C

TRF originator: UL
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Requirement ~ Test

Resuit - Remark

Verdict

Clamping screws do not bear directly on the
cord insulation

internally powered equipment

Screws associated with cable repiacement are
not used to secure other components

Internally powered equipment

Conductors of the power supply cord so
arranged that the protective earth conductor is
not subject to strain as long as the phase
conductors are in contact with their terminals

Internally powered equipment

b} Power supply cord protected against
excessive bending

(see appended table 57.4 b))

¢} Adequate space inside equipment to aliow
the supply cable conductors to be introduced
and connected

Internally powered equipment

57.5

Mains terminal devices and wiring of mains part

a) Mains connected equipment other than those
with a detachable supply cord is provided with
mains terminals, where connections are made
with screws, nuts or equally effective methods

internally powered equipment

If a conductor breaks away, barriers are
provided such that creepage distances and air
clearances cannot be reduced

internally powered equipment

Screws and nuts which clamp external
conductors shall not serve to fix any other
component

Internally powered equipment

b} Terminals closely grouped with any
protective earth terminal

internally powered equipment

Mains terminal devices accessible only with use
of a tool

internally powered equipment

Mains terminal devices located or shielded so
that, should a wire of a stranded conductor
escape when the conductors are fitted, there is
no risk of accidental contact

internally powered equipment

c} Internal Wiring not subjected to stress when
the means for clamping the conductors are
tightened or loosened

internally powered equipment

d) Cord terminals shall not require special
preparation of the conductor

internally powered equipment

57.6

Mains fuses and over-current releases

Fuses or over-current releases provided
accordingly for Class | and Class il

No fuses in the unit

TRF No.: I801-1_C

TRF originator: UL
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Clause Requirement - Test Result - Remark Verdict

Current rating of mains fuses and over-current | No fuses in the unit N
releases such that they reliably carry the normal
operating current

Protective earth conductor not fused No fuses in the unit N

Neutral conductor not fused for permanently No fuses in the unit N
instalied equipment

57.8 Wiring of mains part

a) Individual conductors in the mains part with | internally powered N
insulation not at least electrically equivalent to | equipment.
that of the individua!l conductors of flexible
supply cords complying with IEC 227 or

IEC 245, treated as bare conductor ......coeee..... :

b) Cross-sectional area of conductors up to Internally powered N
protective device not fess than the minimum equipment,

required for the power supply

Cross-sectional area of other wiring and the Internally powered N
sizes of tracks on printed wiring circuits are equipment,

sufficient to prevent any fire hazard

57.9 Mains supply transformers

57.9.1 Overheating

External to the transformer protective devices No mains transformers.

connected in such a way that failure of any
component cannot render the protective devices

inoperative

a) Short-circuit of secondary windings not No mains transformers, N
caused excessive temperature

b) Overload of secondary windings not caused |No mains transformers. N
excessive temperature

57.9.2 The dielectric strength of the electrical No mains transformers. . N
- insulation of @ mains supply transforrmer such :
that it passes tests ‘

b7.9.4 Construction N
a) Separation of primary and secondary windings: N
- separate bobbins or formers No mains transformers. N
- one bobbin with insulating partition No mains transformers. N
- one bobbin with concentric windings and No mains transformers. N
having copper screen with a thickness of not
less than 0,13 mm
- concentrically wound on one bobbin with No mains transformers. _ N

TRF No.: 1I601-1_C . ~ TRF originatdr: UL

ram
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Clause Requirement - Test Result - Remark Verdict
windings separated by double insulation
¢) Means provided to prevent displacement of | No mains transformers. N
end turns
d} Insulated overlap of not less than 3mm if a | No mains transformers. N
protective earth screen has only one turmn :
e} Insulation between the primary and secondary winding in transformers with N
double insulation:
- 1 insulation layer having a thickness of at least| No mains transformers. N
T mm
- at least 2 insulation layers with a total No mains transformers. N
thickness of at least 0,3 mm
- 3 layers provided that each combination of No mains transformers, N
2 layers can withstand the dielectric strength
test for reinforced insulation
g) Exit of the wires of toroidal transformers No mains transformers. N
provided with double sleeving complying with
requirements for double insulation and having a
total thickness at least 0,3 mm extending at
teast 20 mm outside the winding
57.10 Creepage distances and air clearances

a) Values: compliance with at least the values | (see table for insulation P
of Table XVI , diagram)
Creepage distances for slot insulation of motors | No motors N
are at ieast 50% of the specified values
b) Minimum creepage distances and air (see appended table 52) N
clearances in the mains part between parts of
opposite polarity not required if short-circuiting
does not produce a safety hazard

N

¢) Creepage distances or clearances of at least
4 mrm are maintained between defibrillation-
proof applied parts and other parts

No defibrillation proof appflied
parts., .

TRF No.: 1601-1_C

TRF originator: UL
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58. PROTECTIVE EARTHING - TERMINALS AND CONNECTIONS
58.1 Clamping means of the protective earth terminal | No protective earth terminal. N
Iinternally powered.
Not be able to loosen without the aid of a tool | No protective earth terminal. N
internally powered. '
Screws for internal earth connections are No protective earth terminal. N
covered or protected against loosening from internally powered.
outside
58.7 Earth pin of the appliance inlet regarded as the |No protective earth terminal, N
protective earth terminal Internally powered.
58.8 The protective earth terminal is not used for the | No protective earth terminal. N
rmechanical connection or the fixing of any Internally powered.
component not related 1o earthing
58.9 Where the protective earth connections are No protective earth terminal. N
N made via a plug or socket device the protective |internally powered,
earth connection is made before and interrupted
after the supply connections during connection
and interrupting
59. CONSTRUCTION AND LAYOUT
59.1 Internal wiring
a} Cables and wiring protected against contact | No moving parts or cables N
with a moving part
Wiring having basic insulation only protected b\} Double insulation N
additional fixed sleeving
Components are not likely to be damaged in the | No assembly reqguired N
normal assembly or replacement of covers
- b) Movabie leads are not bent around a radius No movable leads N
of less than five times the outer diameter of the : '
lead
¢} Insulating sleeving adequately secured No sleeving N

i the sheath of a flexible cable or cord is used {(see appended table 20)
as supplementary insulation it complies with
-[requirements of {EC 227 and IEC 245 and
dielectric strength test

Conductors subjected to temperatures The unit does not obtain N
exceeding 70 °C, have an insulation of heat- such a high temperature

resistant material

TRF No.: Is01-1_C TRF originator: UL

ron
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Clause Requirement - Test Result - Rernark Verdict
d) Aluminium wires of less than 16 mm? cross- | No aluminium wires have N
section not used been used
) Connecting cords between equipment parts | Connecting cabling do belong P
considered as belonging to the equipment - to the equipment.,
b8.2 Insulation
b} Mechanical strength and resistance to heat | Wires insulation are P
and fires retained by all types of insulation appropriate
¢} Insuiation not likely to be impaired by Insulation will not be P
deposition of dirt or dust resulting from wear of |impaired by dirt or
parts decompaosition
Parts of rubber resistant to ageing No rubber used parts N
59.3 Excessive current and voltage protection
Internal electrical power source provided with Suitably sized traces N
device for protection against fire hazard provided.
Fuse elements replaceable without opening the |No fuses used. N

enclosure fully enclosed in a fuseholder

Protective devices between an isolated applied |Not an F type applied part N
part and the body of the equipment do not
operate below 500 V r.m.s.

58.4 Oil containers

Ol containers adequately sealed No oil containers in the unit

Container design shali allow for the expansion {No ol containers in the unit N
of the oil

Oil containers in mobile equipment sealed to - | No oil containers in the unit N
prevent the loss of oil during transport

Partially sealed oil-filled equipment or equipment { No oil containers in the unit N
parts provided with means for checking the oil
level

ANNEX |, NATIONAL DIFFERENCES

AUSTRALIA: see CB Bulletin 89A {, December
1996

CANADA: see CB Bulletin 89A !, December
1986 .

UNITED STATES: see CB Bulletin B8A i, December 1996

2.4.1 UNITED STATES: see CB Bulletin 88A |,
December 1296

TRF No.: I601-1_¢C TRF originater: UL
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Clause Requirement — Test’ Result - Remark Verdict

2.10.100 {UNITED STATES: see CB Bulletin 89A 1,
December 1996

2.10.101 JUNITED STATES: see CB Bulletin 8SA |,
December 1996

10.2.2 UNITED STATES: see CB Bulietin 89A |,
December 1996

6.21 UNITED STATES: see CB Bulletin 829A i,

: December 1986

14. UNITED STATES: see CB Bulietin 89A |,
December 1996

18. UNITED STATES: see CB Bulletin BSA I,
December 1996 :

57. UNITED STATES: see CB Bulletin 8SA |,
December 1996

57.2 UNITED STATES: see CB Builetin B9A 1,
December 1896

57.3 UNITED STATES: see CB Bulletin BSA |,
December 1996

59.1 UNITED STATES: see CB Bulletin 88A |,

UNITED STATES:

see CB Bulletin 89A [, December 1996

1.1 UNITED STATES:
December 1996

see CB Bulletin 8BA |,

December 1996

2.12.100 [UNITED STATES: see CB Bulletin 83A I,
December 1996 . .

2.12.101 jUNITED STATES: see CB Bulletin 89A |,
December 1986

19. UNITED STATES: see CB Bulletin 89A 1,
December 1996

3. UNITED STATES: see CB Bulletin 89A §,
December 19986 |

3.100 UNITED STATES: see CB Bulletin 89A 1,

: December 1996 .

3.100.1 UNITED STATES: see CB Bulletin 88A t,

3.101 UNITED STATES:
December 1996

see CB Bulletin 88A |,

3.101.1 UNITED STATES:

see CB Bulletin 88A |,

TRF No.: 1601-1_C

TRF originator: UL
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Reguirement ~ Test

Result - Remark

Verdict

December 1996

3.101.2

December 1996

UNITED STATES:

see CB Bulletin 88A I,

3.102

December 1996

UNITED STATES:

see CB Bulletin 89A 1,

57.5

December 1296

UNITED STATES:

see CB Bulletin 89A |,

December 1996

UNITED STATES:

see CB Bulletin 89A |,

22.

December 1896

UNITED STATES:

see CB Bulletin 83A I,

28.

December 1996

UNITED STATES:

see CB Bulletin 88A |,

42.

December 1996

UNITED STATES:

see CB Bu_!ietin 89A I,

55,

December 1926

UNITED STATES:

see CB Builetin 88A I,

56.3

December 1996

UNITED STATES:

see CB Bulletin 89A |,

58.2

December 1998

UNITED STATES:

see CB B}J[Eetin BSA I,

400

December 1996

UNITED STATES:

see CR Builetin BSA |,

800

December 1996

UNITED STATES:

see CB Bulletin B9A |,

6.1

TABLE: marking durability

TRF No.: 1601-1 ¢

TRF orifinator: UL
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Clause Regquirement ~ Test Resuit - Remark Verdict

TABLE; power input N

Internally Powered unit

15. b} TABLE: residual voltage in attachment plugs _ N

Not cord connected

TRF No.: 1801-1_C : TRF originater: UL
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Clause Reguirement ~ Test Result - Remark Verdict

TABLE: defibriliation-proof recovery time N

18. TABLE: protective earthing | N -‘f‘

L

2
oy i
oAy

TRF No.: 1601-1 ¢ TRF originator: UL
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Clause Reguirement — Test Result - Rernark

Verdict

Refer to test data sheet

conditions of the test circuit and eqguipment).

(Record at least maximum measured value for each test réquired by Cl._19. and the specific

Abbreviations used:

ER - Earth leakage current

EN - Enclosure leakage current

P - Patient leakage current

PM - Patient leakage current with mains on the the applied parts
PA - Patient auxiliary current

Fig. 15 - refers to Fig. 15 in IEC 801-1

MD - Measuring device

A - After humidity conditioning

B - Before humidity condtioning

1 - Switch closed or set to normal polarity

10 - Switch open or set to reversed polarity

NC - Normal condition

SFC - Singie fault condition

TRF No.: 1601-1_C

TRF originator: UL
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20, TABLE: dielectric strength P

Sivsupplementaryib oublé/

sheet

Refer to test data

TABLE: mechanical strength

TABLE: stability

TRF No.: 1601-1_C

TRF orfginator: UL
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Clause

Reguirement ~ Test

Result - Remark

Verdict

TABLE: X-radiatio

No X-radiation

42.

TABLE: normal temperature

SUPPIY VOHAGE v e e enrerneas |

Refer to test data sheet

ambient temperature °C ....civvevvinivenienenninen,

heet

COR - indicates measurements taken using change-of-resitance method

1601-1_C

TRF ori&inator: UL
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£ 44, TABLE: overflow, spillage, ieakage, humidity, ingress of liquids, cleaning, N
5 sterilization, disinfection

e Y A e nd

. 45, TABLE: hydrostatic pressure and pressure-relief device cycling test N

TABLE: abnormal operation

11 1y
Enclosure Boedeker ABS 94HB, max. UL
material plastics inc. Acrylonitrile operating temp.
Butadiene of 140/60
Styrene *F/°C

= TRF No.: 1601-1 C TRF originator: UL
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PWE Teledyne 73880 24v-0 UL

Analytical

instrument
Oxygen Sensor | Sensor C43680- 7-13mv output

Technologies R17med
insulating BPl $4HB UL
plastic above

the battery

Contacts

'} an asterisk indicates a mark which assures the agreed level of surveillance

TABLE: actuating parts and controls

i

TABLE: foot-operated control devices loading . N

ey o i w-

56.71 b)

WAL
feiyeria

57.4 TABLE: cord anchorages N

TRF No.: 1601-1_C | TRF or?ginator: UL
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Result - Remark

Verdict

cord bending

5 L

TABLE: transformers short-circuit

57.9.1 b)

TABLE: overload

i

TRF No.: 1601-1 C

TRF originator: UL
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Verdict

TABLE: additional te

sts

i

TRF No.: I601-1_C

TRF or?ginator: UL
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N géesréﬁll((gestmg Services

Page 1 of 5
DATA SHEETS
Company: Teledyne Analytical Project Engineer: | Sayeed Abassi
Project #: 3026020-108 Tested By: Sayeed Abassi
Model: AX/MX 300 Date: 6/30/02
Product Name: | OXYGEN MONITOR SYSTEM Sample Condition: | prototype
Standard: TEC60601-1

Leakage Current Before Humidity

Dielectric Withstand Test Before Humidity

Temperatures- Fire Prevention

Nain
=
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N lmnlt‘esrgtf{li{(;i“esimg Services Page 2 of 5
DATA SHEETS
Company: Teledyne Analytical Project Engineer: | Sayeed Abassi
Project #: 3026020-108 Tested By: Sayeed Abassi
Model: AX/MX 300 Date: 6/30/02
Product Name: | OXYGEN MONITOR SYSTEM Sample Condition: | prototype
Standard: 1EC60601-1

de -Cal: Date

230425 07/23/01

Fluke 87 ETL34 08/31/01
Tegam 819 ETL156 07-10-01

rm



N giegéﬁlﬁgestmg Services Page 3 of 5
DATA.SHEETS
Company: Teledyne Analytical Project Engineer: | Sayeed Abassi
Project #: 3026020-108 Tested By: Sayeed Abassi
Model: AX/MX 300 Date: 6/30/02
Product Name: | OXYGEN MONITOR SYSTEM Sample Condition: | prototype
Standard: IEC60601-1

PATIENT LEAKAGE CURRENT A.C. OF INTERNALLY POWERED EQUIPMENT WITH AN F-TYPE
APPLIED PART (19.4.h, Fig. 24, as shown below):

Appiied part measured:

Operating Conditions: Normal

OFF

OluA

Remarks:
* o

1) and 2) before and after humidity preconditioning treatment

Describe additional SFC according to 17.a

J@

o e e e rn mt e mmm e e ey et s

L M)

T

Risaay
Maing

Ml

P
5
e
®

EQUIPMENT USED: 1{3/3 4 5 6 7 8 9 10

11 12 13 14 15 orN/A




N imniegéﬁll((gesung Services Page 4 of 5
DATA SHEETS
Company: Teledyne Analytical Project Engineer: | Sayeed Abassi
Project #: 3026020-108 Tested By: Sayeed Abassi
Model: AX/MX 300 Date: 6/30/02
Product Name: | OXYGEN MONITOR SYSTEM Sample Condition: | prototype
Standard: TIEC60601-1

DIELECTRIC WITHSTAND TEST (Section 20):

Method

A dielectric withstand potential was applied between the points indicated below. For this test, all switches were set so that all
circuits were energized. In each case, the test potential was gradually achieved starting from zero and held at the indicated

value for a period of one minute.

Results:

20 TABLE: Dielectric done at operating temperature.

Live parts to
enclosure

500 VAC

EQUIPMENT USED {1)2 3 4 56 78 9 10 11 12 13 14 15 or N/A

o




s SR

Iglflie;é;l}cq’)festing Services Page 5 of 5
DATA SHEETS
Company: Teledyne Analytical Project Engineer: | Sayeed Abass;
Project #: 3026020108 Tested By: Sayeed Abassi
Model: AX/MX 300 Date: 6/30/02
Product Name: [ OXYGEN MONITOR SYSTEM Sample Condition: prototype
Standard: IEC60601-1

NORMAL TEMPERATURE TEST (Section 42):

Method

The sample was operated at the conditions described below to represent a maximum normal Joad, The temperature test shall be
terminated upon thermal stabilization.

TEST# [TEST CONDITION VOLTAGE (V) FREQUENCY
(Hz)
1 Nornmal Condition 4.5V DC N
Test A
Thermocouple Measured Complies
# Locations Temperature C
1 Ambient 25.1
2 Oxygen Sensor 25.1
3 PWB 26 .5

678091011 12 13 14 15 or N/A =

EQUIPMENT USED : 1 23 4 5

=



Teledyne was considering switching vendors of cables used in the MX300 to System
Connection and also using a slightly different cable construction from Wing Tat

In order to validate the EMC testing was not affected by the change, we subjected the
cables to EMC testing per the attached.

Based on this it is okay to use the cable in production units

Steve Broy

T4



Date 3/29/07 Purchase Order Inquiry Inquiry AM61A4 EI
' ‘ : Order Addresses

Order PO57815 Status 40 Revision 2

“endor name SYSTEM CONNECTION
«dress 441 EASY BAY BLVD
“'PROVO UT 84606 <

UNITED STATES:

Ship to name TELEDYNE ANALYTICAL INSTRUMENTS
Address 16830 CHESTNUT STREET
CITY OF INDUSTRY CA 91748
UNITED STATES

Bill to name TELEDYNE ANALYTICAL INSTRUMENTS
Address P.C. BOX 1580
CITY OF INDUSTRY CA 91749-1580
UNITED STATES
F13 Order summary
F19 Reselect options
F24 End of job



Date 3/29/07 Purchase Order History Inquiry Ingquiry AM61A4 EI
‘ ' ‘ Order Addresses

Crder P(0b2388 Status 60 Revision

vandor name . WING TAT DEVELOPMENT LTD
«dress “UNIT D, . 23/F,.- INFOTECH CENTRE
21 HUNG TO ROAD .
©KWUN TONG, KOWLOON, HONG KONG
"HONG KONG o

Ship to name TELEDYNE ANALYTICAL INSTRUMENTS
Address 16830 CHESTNUT STREET
CITY OF INDUSTRY CA 91748
UNITED STATES

Bill to name TELEDYNE ANALYTICAL INSTRUMENTS
Address P.O. BOX 1580
CITY OF INDUSTRY CA 91749-1580
UNITED STATES
F13 Order summary
F19 Reselect options
F24 End of job
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| Certificatgd:of -Test |

5969 Robingon Avenue
Riverside, CA 92503
{951) 637-2630
FAX (951) 637-2704

Application of )
Council Directive: Customer Requirements
Standards by which | Radiated Susceptibility Evaluation
conformity has been Radiated RE S ibili
established: fatec RY Susceptibriity
: The EUT was subjected to a radiated E-field while being monitored for signs of
susceptibility. To generate the required level of ficld strength in the appropriate
frequency range a Kahnus 100W Power Amplifier M/N 757LCB-CE and aTEM
Cell were used. The required figld strength was monitored with an Amplifier
Research Isotropic Field Probe model # FP1000 along with an Amplifier Research
1sotropic Field Monitor model # EM 1000,
Maximum allowable deviation per customer is +/~ 2%
f
|| Customer Teledyne Instruments
16830 Chestnut Street
City of industry, CA 91748
Equipment
Description Portable Oxygen Ana]yger
Type / Model No: AX300

The equipment as listed above was tested 1o the stated standards and directives and was found to be

COMPLIANT with the applicable standards

TestFacilty | DNB Enginesring Inc -NEMKO ELA:115
5969 Robinson Avenue ' p
. Riverside, CA 82503-8620 . DNB Joby; 78082
Test Engineer ‘ Thomas Elders - Date: | 26 Feb 2007 .
Sr Engineering Manager | C [, Payne 1T ‘53'55‘:;"* ﬁf " Date: 26 Feb 2007 "

————" r——
et

R

Received Time Mar. 5. 9:24AM
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5969 Robinson Avenus. . _
Riverside, CA 92503
C(951)637-2630 . 7 _ e
FAX (951) 637-2704 Radiated Susceptibility Evaluation
DNB Job Number: | 78092 Date: 26 Feb 2007 Conformance Standard
Customer: Teledyne Instruments EN60601-1-2
Model Number: AX300
Description: Portable Oxygen Analyzer ' Basic Standard
Cable # 1 EN61000-4-3
X or_'A During testing, normal performance within specification limits, A
B During testing, temporary degradation or loss of {unction or
performance which is self-recoverable. 20
C During testing, temporary degradation or loss of function or
performance which requires operalor intervention or system 19
Teset,
D Degradation or loss of function which is not recoverable duc to 98.8
damage of the equipment, components, software, or loss of data. )
EN61000-4-3 using TEM Cell " | Notes:
Axis Level 1 | "Level2 Levegl 3 | Special
! 1viM | 3vm | tove |
X | X | 80MHz2-2.5Ghz 80%AM 1K1z Sine wave
Y X 80MH2-2.5Ghz 80%AM 1KHz Sine wave
Z b¢ T 80MHz-2 5Ghz 80%AM 1KHz Sinc wave
" EN61000-4-3 using Antenna ' Notes: o
Antc Level 1 Level 2 Level 3 Special | ™ Required only if accessible during normal operation,
nTd -
faces 1ViM 3VIM 10V/M
I : ; ¥
HiV|H{VIHIV | HI!IV
Front ' |
Right
Rear
Left
Top 1))
Bottom ;
Maxirmum sllowable deviation is 2% per customer requirements
- BUT performed within the requirements of the applic.ab‘lle Standard(s) X |YES NO | Signed |™* Thomas Elders

Received Time Mar. 5 §:24AM
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5969 Robinson Avenue ————
Riverside, CA 92503
. (951)637-2630 L e
FAX (951) 6372704 Radiated Suscepiibility Evaludtion
DNB Job Number: 78092 ' Date: 25 Feb 2007 Conformance Standard ]
Custormer: Teledyne tnstuments EN60601-]-2
Model Number: AX300
Description: Partable Oxygen Analyzer Basic Standard
Cable#2 EN61000-4-3
Xor A During tésting, normal performance within specification limits. A
B During testing, temporary degradation or loss of function or
performance which is self-recoverable. 20
C During testing, temporary degradation or loss of function or
performance which requires operator intervention or system 30
reset.
D Degradation or loss of function which is not recoverable due to 98.8
damage of the equipment, components, sofiware, or loss of data. '
EN61000-4-3 using TEM Cell Notes:
l Am 1 Level1 | Level 2 “Level 3 Special
L 1VM | 3VM | 10VM -
X 1. x 80MHz-2.5Ghz 80%AM 1KHz Sine wave
Y X 80MTHz-2.5Ghz 80%AM 1Kz Sine wave
Z X 80MIz-2.5Ghz 80%AM 1KHz Sine wave
- © " EN61000-4-3 using Antenna Notes;
Antenna Level 1 Level2 | Lovel3 Special | O Requiréd only if accessible during normal operation.
faces 1V/IM 3VIM 10 VIM
I : 7 : .
H:v i H!V | HIV|HivV
Front {
Right
e | 1
Let
Top i
Bottom ™ '
'M&ximum allowable deviation is 2% per customer reguirements
Note: Cable # 2 is more susceptible than cable # 1 at the following frequencies 84 MHz, 93MEz, and 117MI1z where levels of 5%
¢an cause a deviation gréater than 2% on the outpur,

- EUT

YES

NO

Siimed Thomas Eldérs

performed within the réquirsments of the applicable Standard(s)

Received Time Mar. 5. 0:04AM



ENGINEERING, INC,

“"One World, One EMC Sofution”

DNB ENGINEERING, INC.

ENMI CONSULTANTS-FCC RFI TESTING
3535 W. COMMONWEALTH AVEMUE
FULLERTON, CALIFORNIA 92833

{714) 870-7781

Teledyne Analytical Instruments
16830 Chestnut Street

City Of Industry, CA 91748
ATT: Jeff Burks

ted:
da

3 fashaet

d amount will accrue interest

unpai

AR e
i 2

SALANCES SUBJECT TO 1 1/2% MONTHLY
INTEREST & LEGAL/ATTORNEY FEES IF
COLLECTION REQUIRED.

n

xyger
a),

2

2/23/2007

Invoice

17235




ORDER NUMBER B
....... WANNG. | PURCHASE A ey

PURCHASE ORDER No . f}059857

PO REV pATE.

PURCHASE ORDER |

PO REV.

ORIGINAL PO pp ?? $2/13/07 IMPORTANT NOTICE: Tey g, PART NO., AD PURCHASE 0RoER g MUST Appeg i
CONTRACT NUMBER . ON ALL CONTAINERS, LAGELS, papy SHEETS, INVOICE AND CE. |
CONTACT: 714-g7 G6-7781 SEND DUPLICATE INVOICES Tg: AT Ty ACCOUNTS PaYABLE f




' ENGINEERING, INC.

i o0 TN

- ': 1 i
)
"

\ "One World, One EMC Solution"

MW—DNB Engineering, Inc.

Teledyne Analytical Instruments
Electromagnetic Compatibility Report
M/N# MX300 (Inclusive of AX300)

RV28108

/}I e World One EMC Solution

-----------------------



Electromagnetic Compatibility

Test Report
for the
02 Analyzer

Model # MX300 (Inclusive of M/N AX300)
Test Report Number 28108

Prepared For!
Teledyne Analytical Instruments
16830 Chestnut Street
City of Industry, CA 91748

Prepared by:

DNB Engineering, Inc.
5969 Robinson Avenue
Riverside, CA 92503

-

[ 7
Prepared By & 7@:‘2?/ Date | 6 Jun 2002
. g
Test Engineer j,ff/n‘f;,,,,,,@/ Date | 6 Jun 2002
: e )2 ‘ -
Facility Manager J‘@@mé’ 27" |puc |6mm2m



EFN

6 .Jun 24102

RV28108
TABLE OF CONTENTS
TABLE OF CONTENTS ... L2
DOCUMENTHISTORY ... 4
CERTIFICATION OF TESTDATA .. ..o 3
Electromagnetic Compatibility Test Completion Record ............. ... ... ... 6
INTRODUCTION ... . B A
TESTREQUIREMENTS ... ... ... i 7
TESTEQUIPMENT ..o e 7
SUMMARY OF TESTREQUIREMENTS ...... ... ............. ... ... 8
Conducted RF Emissions, ................ .. oo 8
Radiated RF Interference ................. . ... ... ... .. . ... ... ... . 8
Harmonics ... . 8
Flicker T 8
Electrostatic Discharge Test ...................o o o i 9
Radiated RFField ... . ..o i 9
Electrical Fast Transient. . ............ o 0o 10
Surge Susceptibility .. ... . o 11
Conducted Susceptibility ........... .. ... . 12
Magpetic Field Immunity . .. ... ... 13
Voltage Dips & Variations . ..............ooo i 13
5.0 TESTDESCRIPTION .. ... .o 14
Conducted RF Emissions (EN335011) ... ... . .. ... 0 14
Radiated RF Emissions (ENS5011) ... oo 14
Harmonics ........... 14
Flicker ...... e, e e e e e 15
Electrostatic Discharge Test ............... .. ... .. .. . . 13
Radiated RF Susceptibility . ............... ... . 15
Electrical Fast Transient/Burst .. .............. ... . 16
Surge Susceptibility ........ ... 16
Conducted RF Susceptibility . ...... ... 16
Magnetic Field Immunity Test ................... ... ... .. ... ... .. 17
Voltage Dips, Short Interruptions, & Variations ........................ . 17
2



B e e LR G e AN A L i b R s P o n 0

6 Jun 2002

- RNV2E108

- CONCLUSIONS 18

APPENDIX A Al

. Test Equipment Log . . ..o oo Al
I

APPENDIX B oo Bl

E Photographs ... ... . Bl

"APPENDIX C.oooo, P, Cl

E Declaration(s) of Conformity . ......... .. ... . .. Ct

CEMark Information . ........ .. . oo TR C3

APPENDIXN Do D1

TestData ... . DI

L2

.



T

e T L LA R R A RUREES ST AR AR IS T

DOCUMENT HISTORY

6 Jun 2602
RV2§108

Revision | Number of Pagcs

Revised Pases

Description

Date

-001

All

All

Document Release

& Jun 2002

002

All

All

Corrections to original report

7 Jun 2002




o

6 Jun 2002
RV 28108

CERTIFICATION OF TEST DATA

This report, containing electromagnetic immunity and emissions test data and evaluations. has
been prepared by an independent electromagnetic compatibility laboratory, DNB
ENGINEERING, in accordance with the applicable specifications and instructions required per
the Introduction. NEMKO has evaluated DNB Engineering to perform these tests for Laboraton

Accreditation.

NEMKO EMC Laboratery Authorization No.: ELA 115

The data evaluation and equipment configuration presented herein are a true and accurate
representation of the measurements of the test sample’s electromagnetic immunity and emissions
characteristics as of the dates and at the times of the test under the conditions herein specified.

This report shall not be reproduced, except in full, without the written approval of DNB
ENGINEERING, INC. Results contained in this report relate only to the item tested.

Test Engineer 6 Jun 2002

6 Jun 2002

Facility Manager
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Electromagnetic Compatibility Test Completion Record

for :
Teledyne Analytical Instruments

02 Analvzer
Model # MX300

Test Start Date: 21 Mar 2002 Test Completion Date: 15 Apr 2002

Test Completion Record:
The EUT was tested in accordance with the requirements of EN60601-1-2:200] (IECG60601-1-2)

Jor use as [ ] Life Supporting [X] Non-Life Supporting equipment.

Shielded location required in accordance with EN60601-1-2: 7001 Figure 201 Yes[ ] No[X]

Conducted Emissions (ENSﬁOII) Pass[] Fail[] N/A[X]
Radiated Emissions (EN53011): Class B . Pass[X] Fail[] N/A{]
Harmonics: | Pass[] Fail[] N/A[X]
Flicker: _ Pass[] Fail|] N/AI[X]
- Electrostatic Discharge: Pass [X] Fail[]  NAJ]
Radiated RF Susceptibility: Pass [X] Faill[] N/A[]
Electrical Fast Transient: Pass [X] Fail[] N/A]J]
- Conducted Susceptibility: Pass [X] Fail[] N/AJ]
Surge Fmmunity: Pass[] Fail[] N/A[X]
Magnetic Field Immunity: Pass [X] Fail[] N/AJ[]
VYoltage Dips & Variations: Pass[] Fail[] N/A[X]

Note: Items marked N/A were deemed unnecessary because the unit is a low power battery operated
device and has no 1 ong Ime external cables or AC Mains connections.

Ciass A ISM is a category of all other ISM which satisfies the Class A 1SM limits but not the Class B
ISM limits. Such equipment should not be restricted in its sale but the following warning shall be

- included in the instructions for use.

Warning:

This is 2 Class A product in a domestic environment, this product may cause radio
interference in which case, the user may be required to take adequate measures,
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INTRODUCTION

Electromagnetic Compatibility (EMC) tests were performed on a represeniative
sample of Teledyne Analytical Instruments, 02 Analyzer, Model # MX300
{Inclusive of M/N AX300). The purpose of this test was to demonstrate
compliance of the EUT with the applicable limits listed in Section 4.0 of this
report. The test results have been summarized herein, and all data sheets have

been incorporated in Appendix D.

TEST REQUIREMENTS

The test requirements were defined by the applicable boxes checked in each
Section of 4.0 Herein.

TEST EOUIPMENT

The test equipment utilized in-the performance of this test, along with current
calibration information, is listed in the Test Equipment Log of Appendix A.
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SUMMARY OF TEST REQUIREMENTS

4.0
4.] Conducted RF Emissions, Pass[ ] Fail [] N/A [X] .
EN53011[] ClassA{]B[] Group 1{12{]
EN55013 [ ]
EN55014[]
EN55015[ ]
EN55022[]1 ClassA[]B[]
Conducted emissions generated by the EUT's power cables were measured in the
frequency range 0.15 to 30 MHz using the spectrum analyzer and an Artificial
Matins Network. All conducted data was recorded and is included in Appendix D.
4.2 Radiated RF Interference Pass [X] Fail [] N/A ]
EN550111] Class A [ ] B[X] Group 1[X] 2[ ]
EN35013[] FreqRange 30-300MHz[ ] 30-1000MHz] ]
EN33014 ]
ENS35015 ]
EN55022[] Class A[]B[]
Radiated emissions generated by the EUT were measured in the applicable
frequency rangé on a 3 or 10 meter open area test site. All radiated data vas
recorded and is included in Appendix D.
43 Harmonics | | Pass [ ] Fail[] N/A [X]
Basic standard is EN61000-3-2 (IEC 1000-3-2) Class A[] B[] C[] D[]
TESTFREQ 350Hz[] 60H=] ] | VOLT 115[] 230 ]
Data sheets for this test were prepared and are included in Appendix D. |
4.4 Flicker ‘ Pass[ ] Fail[] N/A [X]

Basic standard is EN61000-3-3 (IEC 1000-3-3)
TEST FREQ 50HZ] ] 60Hz] ] VOLT 115[] 230[]

Data sheets for this test were prepared and are included in Appendix D.
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SUMMARY OF TEST REQUIREMENTS continves:

4.6

ram

Electrostatic Discharge Test Pags [X] Fail [] N/A | ]

Basic standard is EN61000-4-2 (IEC 1000-4-2)

Test Values

Used | Environment Port Contact (kV) Air (kV)
2 4 6 8 S 214 8§ 11518
X All Equip Enciosure X [ XX ' X X X
Other * Enclosure X
~*" these levels were used and the appropriate Jjustification has been added to
the report
“S” denotes special value used, refer to data sheet for exact value.
All data from this test was recorded and is included in Appendix D.
Radiated RF Field Pass [X] Fail [] N/A[]
Basic standard is EN61000-4-3 (IEC 1000-4-3)
Test Values
V/im
Used { Enviromment Port Freqg Mhz | AM Mod
1 3 16 1 30 S
Life Support | Enclosure 80-2300 30 % X1 X 1 X
X Non Life Enclosure 80-2500 80 % X1 X
Support
Other* Enclesure 80-2500 80 % X

these levels were used and the appropriate justification has been added to

the report |
“S” denotes special value used, refer to data sheet for exact value.

All data from this test was recorded and is included in Appendix D.
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5 SUMMARY OF TEST REQUIREMENTS cosssoues

4.7 Elcctrical Fast Transicnt Pass [X] Fail[] N/A[]

Basic standard is EN61000-4-4 (IEC 1000-4-4)

' Test Values
- Injected kV
Used | Environment Port
05 (1.0 |20 4.0 S
- AC power 4 X
X All DC Power { { X
_ /0 signal/control ‘ x | x
AC power ' X
- Other* DC Power 4
; /0 signal/contro} X

“¥7  these levels were used and the appropriate justification has been added to

the report
“8” denotes special value used, refer to data sheet for exact vahue.

All data from this test was recorded and is included in Appendix D.

10
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SUMMARY OF TEST REQUIREMENT, S continues:

4.8

Surge Susceptibility Pass[ ] Fail [] NVA[XN] .

Basic standard is EN61000-4-35 (IEC ].OGO~4~5)

Test Values
. injected kV
Used | Environment Port
0.5 1.0 2.0 4.0 s
AC power X L-L } L-G
All
DC Power _ X L-L { L-G
AC power 4
Other
DC Power

“*7  {hese Jevels were used and the appropriate justification has been added to
the report '

Each level is started at Jowest level and then raised to the required level.

L-L denotes Line to Line injection (Differential)

L-G denotes Line to Earth (Ground) injection. (Common Mode)

5% denotes special value used, refer to data sheet for exact value.

All data from this test was recorded and is included in Appendix D.

1]
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SUMMARY OF TEST REQUIREMENTS (continvee:

+.9

Conducted Susceptibility - Pass [X] Fail[ ] N/A[}

Basic standard is EN61000-4-6 (IEC 1000-4-6)

Test Values
Injected V
Used | Environment Port
1 3 10 30 S
“AC power x X ISM
Life Support  { DC Power X X ISM
170 signal/contro] X X 1SM
AC power X X
x | NomLife  popoyer x | x
Support
170 signal/control X x
AC power ‘ X
Other DC Power X
/0 signal/control . X

“ISM” denotes that this level is to be used within the ISM Bands as listed below

6.765 to 6.795 MHz
13.553 to 13.567 MHz
26.957 o 27.283 MHz
40.660 to 40.700 MHz

"7 these levels were used and the appropriate Jusnﬁcatmn has been added to
the report
“S” denotes special value used, refer to data sheet for exact value.
All data from this test was recorded and is included in Appendm D.
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%0 SUMMARY OF TEST REQUIREMENTS worsnucer

410 Magnetic Field Immunity Pass [X] Fail [] N/A{]

Basic standard is EN61000-4-8 (IEC 1000-4-8)

Tesl Values
-~ A/m
Used | Environment Port
1 3 10 | 30 S
- X All Enclosure X X
Other Enclosure ' X
R “¥7 these levels were used and the appropriate justification has been added to
the report

“S” denotes special value used, refer to data sheet for exact value.
All data from this test was recorded and is included in Appendix D

4.11 Voltage Dips & Variations Pass| ] Fail [] N/A [X]

Basic standard is EN61000-4-11 (IEC 1000-4-11)

Test Values

- Used | Environment Port Voltage Dip/Short Interruption

All AC Power <5% Ut for 0.5 cycles
40% Ut for 5 cycles
70% Ut for 23 cycles

<5% Ukt for 5 seconds

Other AC Power . . As specified

“#7 these levels were used and the appropriate justification has been added to

the report
All data from this test was recorded and is included in Appendix D.

LS



O Jun 2¢H12
RN28108

TEST DESCRIPTION

o3
(L9 ]

S)I
L2

lrm

Conducted RF Emissions (EN35011)

To measure conducted emissions, the EUT was set upon a wooden table in the
shielded enclosure. AC power was fed into the EUT from the Artificial Mains
Network. With the Artificial Mains Network connected to an HP 8§568B
Spectrum Analyzer, and using a Computer/Controller and the HP 83864B EMI
Measurernent Software or equivalent, the spectrum was searched from 0.15 - 30
MHz for emissions emanating from the EUT. A list of the equipment used in this
test is included in Appendix A. A photograph of this test set up is included in

Appendix B.

Radiated RF Emissions (EN35011)

To measure radiated emissions, the EUT was set up on the 10 meter open air test
site. The EUT is placed on a wooden Table which rests on a wooden turntable.
The top of the table is one meter above the ground, and the turntable can be
rotated 360 degrees. For each frequency measured, the antenna is raised and
lowered for both horizontal and vertical polarities to obtain the maximum reading
on the analyzer. The turntable is also rotated throughout the 360 degrees in
azimuth to determine the position of the maximum emissions. The applicable
frequency range is searched using the antennas listed below. The respective
antenna and preamplifier were connected to an HP §568B Spectrum Analyzer or
equivalent. Preamplifiers were used for all ranges to achieve the needed dynamic

- range. A list of the equipment used in this test is included in Appendix A.

Photographs of this test set up are included in Appendix B.

Harmonics

The EUT was subjected to Power Supply Harmonics testing. Harmonics
measurements were taken using the Combinova 300 Power Measurement System
(or equivalent) and tabulated on the data sheet in Appendix C. A list of the
equipment used in this test is included in Appendix B.

14
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TEST DESCRIPTION (continues)

54

5.5

Flicker

The EUT was subjected to a Flicker in Low ~ Voltage testing. Flicker
measurements were taken and converted to percentages using the Combinova 300
Power Measurement System or equivalent. They were then recorded on the data
sheet in Appendix C. The Evaluation Results include: Maximum relative voltage
change (dmax), Maximum relative steady state voltage (de), Duration of d(t)> 3%
(1), Short term flicker severity (Pst), and Long term flicker severity (Plt). A list of
the equipment used in this test is included in Appendix A.

Electrostatic Discharge Test

The EUT was placed upon a thin insulator which m tum was placed upon a metal
plane. The plane was connected to Primary Earth through two 470 kohm resistors.
The Haefely ESD Generator discharges from a 150 pfd Capacitor was applied
through a 3K Resistor at the test point with the Haefely Discharge Electrode. The
EUT was pulsed on the test points listed on the data sheets in Appendix D 10
times at each level in both polarities. A list of the equipment used in this test is
included in Appendix A. A photograph of the test setup is included in Appendix
B. J

Radiated RF Susceptibility

The EUT was subjected to a radiated E-field while being monitored for signs of
susceptibility. To generate the required level of field strength i the appropriate
frequency range a Kalmus 100W Power Amplifier M/N 757LCB-CE and a Chase
X-Wing Bilog M/N CBL6140 were used. The required field strength was
monitored with two Amplifier Research Isotropic Field Probes model # FP1000
along with an Amplifier Research Isotropic Field Monitor model # FM1000. A
list of the equipment used in this test is included in Appendix A.

15
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TEST DESCR_[PT]O]\f {Continued)

Electrical Fast Transient/Burst

The Electrical Fast Transient/Burst waveforms injected into the EUT were
supphed by the Haefely 093 204.1 Transient Generator. The pulses were
capacitively injected onto the 1/0. Signal and Control lines using a Coupling
Clamp injection probe. The pulses were directly injected into the power lines. A

- list of the equipment used in this test is included in Appendix A. Photographs of

this test set up are included in Appendix B.

Surge Susceptibility

The Surge Susceptibility Test was performed on the EUT. The Combination
Wave Generator (Differential Mode) delivers a.1.2/50 us voltage surge into an
open circuit and a 8/20 us current surge into a short circuit (i.e. the generator has
an effective output impedance of 2 ohm) are injected into selected pins of the
EUT. Each Pin tested was subjected to 5 pulses each in both the positive and
negative polarities. In addition, the EUT was subjected 1o Voltage phase shifts of
0°, 90°, and 270 in both the positive and negative polarities. The Combination
Wave Generator (Common Mode) delivers a 1.2/50 us voltage surge into an open
circuit and a 8/20 us current surge into a short circuit (i.e. the generator has an
effective output impedance of 12 ohm) are injected into selected pins of the EUT.
Each Pin tested was subjected to 5 pulses each in both the positive and negative
polarities. In addition, the EUT was subjected to Voltage phase shifts of 0°, 90°,
and 270° in both the positive and negative polarities. A list of the equipment used
in this test is included in Appendix A. Photographs of this test set up appear in

Appendix B.
Conducted RF Susceptibility

Conducted susceptibility signals were coupled into the input power leads and
interconnecting cables using a current probe. Calibrated levels from 150 kHz to
80 MHz were injected while using a second probe to monitor the injected current.
The radio frequency signal was supplied by a Marconi 2024 Signal Generator and
a Kalmus 100 W Power Amplifier M/N 757LCB-CE. A Fischer Custom
Communications Bulk Injection Probe M/N F-120-9B was used to inject the test
level and a Solar 6741-1 was used to monitor the injected A list of the equipment
used in this test is included in Appendix A. Photographs of this test set up appear

in Appendm. B.

16
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3.0 TEST DESCRIPTION (cont:nsea

3.10 Magnetic Field Immunity Test

The EUT was placed upon a 0.1m insuiator which in turn was placed upon a metal
plane. The plane was connected 10 Primary Earth. A Im Joop antenna connected
to a current transformer supplied from a 30Hz source was then placed around the
EUT in the three axis. The applicable A/m was determined by monitoring the
loops magnetic field with a Bell 640 Gaussmeter. A list of the equipment used in
this test 1s included in Appendix A. A photograph of the test setup is included in

Appendix B.

-
t
i
1

11

11 Voltage Dips, Short Interruptions, & Variations

i The EUT was placed as close 10 the power source as possible with the
manufacturer’s supplied power cord. 1f no power cord was supplied the EUT was
placed as close 1o the power source as possible, The power source was the

1 controlled via GPIB bus 1o cause the required voltage dips and variations. The

- EUT was monitored after each test level. If required the EUT was reset to the
applicable configuration. A list of the equipment used in this test is included in
Appendix A. A photograph of the test setup is included in Appendix B.

17
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6.0 CONCLUSIONS

The Teledyne Analytical Instruments. O2 Analyzer, Model # MX300 . was tested
in accordance with the requirements listed herein and has been found 1o he
COMPLIANT with the requirements of EN60601-1-2:2000. Pass/Fail status for
each test is listed in Section 4.0. At the completion of testing the EUT and support
equipment were returned 1o represemtatives of Teledyne Analytica) Instruments.

- : In addition Model Number AX300 has also been qualified under this test Teport.
M/n AX300 is similar in design and construction to M/n MX300 with the only

difference being in software.

18
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APPENDIX A~

Test Equipment Log
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tem Description Manutacturer N SN Calibration Test Equip
No: Due Date Used On

1{Push/Pull Scaie Imada MF 70403 6/19/02
2jPower Analyzer Combinpva 300 102 9/25/02 Harm / Flick
3)Digital MuitiMeter Chief Engineer 104 31220125 S10/02
4fDigital MultiMieter Amprobe AM-1250 330224 1118102
SILCR Meter B & K Precision 878 23702237 11802
&fDinital MultiMeter Amprobe AM-1250 330138 822102
7{Dial Caliper General MG MG 6" 958 12118102
BlMicrometer General MG 1050C - 95 12/18/02
9fimpact Hammer ED.&D. F22-50 9606235-3 1146/02
10}Process Meter Newport INFCP-218 4381880 414102
11}Process Meter Newport INFCP-210 6150730 414102 .
12)0scilloscope Tektronix 464 B133241 9/24/02
13)Line Leakage Tester Associated Research 5104 A130511 415102
14}Safety Compl Analyzer Associated Research 75645A A100801 4/5/02
15§ACIDC Current Probe Amprobe CT800 30301828 4/30/02
161Datz Aguisition Unit fHewlett Packard 34870A US3717024 514162
173Data Aguisition Unit Hewlett Packard JA970A - US37016877 514102
180input Multiplexer Hewiet! Packard 34801A US37017773 S/4/02
19]input Multiplexer jHewlett Packard 34901A US37017728 54102
20finput Multiplexer Hewlett Packard J4BA US37015488 514102
21 Weather Station Davis 7400 PC70804AD1 1122102 All Tests
22}Safety Analyzer Dynatech Nevada 431A 431A-1230 511102
23}5A - RF Section Hewlett Packard 856808 2330A02791 8/8/02 CE/RE/CS
241SA - Display Section Hewiett Packard B5662A, 231BAD5282 8/8/02 CE/RE/CS
25)RF Preselector Hewlett Packard B5685A 2724A00B58 9/8/02 CE/RE/ICS
2BIQP Adapter Hewlett Packard BSE50A 2811AD1240 8/8102 CE/RE/CS
274SA - RF Section Hewlett Packard 856808 2B48A01403 6/19/02 CE/RE/CS
2BESA - Display Section Hewlett Packard 856062A 2112A02234 8/19/02 CE/RE/CS
291QP Adapter Hewlett Packard 856504, 2043A00184 6/19/02 CE/RE/CS
30IESD Power Supply/Gun  [Haefaly PSD 258 083 427-05 3128102 ESD
31ESD Contact Finger raefely 093 578-1 083 071-11 3128102 ESD
321Signal Source BKhz-2Ghz IMarconi 2024 1122311034 1202202 RS/CS
33[Scaie 300ib Capacity Hanson 8530 1403 6/18/02
34)Scale 25 Capacity Hanson 40 1402 5117102
353Precision Torque Gauge  1SeeKonik SL-12 957 TIZ7I02
36§Precision Torgue Wrench JHusky 35104 4980656019 7127702
37)Step Attenuator 120dB Hewlett Packard 355D 2522A43808 11/9/02 As Reg'd
383Step Attenuator 12dB Hewlett Packard 355C 2524A42578 119152 As Reg'd
39§0Oscilloscope LeCroy 8400 85584 2126102 Surg / EFT/ ESD
ADPressure Gauge Asheroft 0-30 PSI 1500 8721102
41)Pressure Gauge Asheroft 0-30 PSI 1501 8/21/02
42}Pressure (Gauge Ashcroft 0-30 PSi 1502 8121102
43}Artificial Mains Network Schwarzbeck NNLA 8120 8120288 3118102 CE/CS
445A.C. Leakane Current Tsir }Simpson 228-2 948 11/8/02
A5} eakane Current tester Simpson 228 7087219 148102
46}insulation Tester Amprobe AMB-1A 340055 11/8/02
47§Hypot Tester Beckman P-2B 548598 11/8102
48}Ground Continuity Tester JRod-I M25 12485 11/8102
49)Digitai MulfiMeier Di-log DL-287T 23702237 14/13/02
508Probe Omega HX84V 414102
51 1SN ComPower Com 11-30D 1331 5125102 CE/CS
52ILISN ComPower Com 1.1-300 1373 5/25/02 CE/CS

* When necessary, equivalent calibrated equipment may be substituted Jor the equipment listed here.
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Photos Electro-Static Discharge

No Photograph is available for this set up.
EUT was tested in accordance with the applicable base standard set up.
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Photos : Electrical Fast Transient
Notes:

No Photograph is available for this set up.
EUT was tested in accordance with the applicable base standard set up.
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Photos Conducted Susceptibility
Notes: |

No Photograph is available for this set up.
EUT was tested in accordance with the applicable base standard set up.
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Photos Magnetic Field Immunity

Notes:

No Photograph is available for this set up.
EUT was tested in accordance with the applicable base standard set up.
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Declaration of Conformity

Application of Council Directive: 89/336/EEC

Standards To Which
Conformity Is Declared:

Manufacturer's Name:

Manufacturer's Address:

Equipment Description:

Equipment Class:.

Model Numbers:

EN6G601-1-2:2001
EN355011 Class B Group 1
EN61000-4-2
EN61000-4-3
EN61000-4-4
EN61000-4-6
EN61000-4-8

Teledyre Analytical Instruments

16830 Chestnut Street
City of Industry, CA 91748
{626) 934-1611

O, Analyzer

Medical Electrical Equipment
(Non-Life Supporting

MX300, AX300

1 the undersigned, hereby declare that the equipment specified
above, conforms to the above Directive(s) and Standard(s).

Place:

Signature;

Fuli Name:

Posiiton:

X

c2




_ ’S‘\ . :f"“-ﬂ :4%9'R<:hinson Avenue ¢ ‘mﬁ”“i
: ;{ NI Riverside. CA 92503 USA ~810
TN Y (909) 637-2630
S — FAX (909) 637-2704 | CE Mark Information
DNB Job Number: 28108 Date: 6 Jun 2000 Council Dircctives
Customer: Teledvne Anaiviical Instruments [X] 89/336/EEC (EMC)
- Mode] Number: 02 Analvzer ' Serial Number: ~ N/A [;f] 3352 gjggg (EMCCE"‘::[CHS;
" Description: MX300 | ' (X195 (5 Mar

The following Mark must appear on the body of each product shipped in a visibie location. The only requirement is that it must

have the same shape 25 depicted below and cannot be less than Smm in height. The Mark 1o the left is how it should appear on your
praduct. The Mark 1o right has been provided for your assistance in developing artwork. 1f the CE Mark is reduced or enlareed the
— proportions given in the graduated drawing must be respected,

NOTE: EMC Directive (89/336/EEC) required that the vear that the CE Mark was affixed to the product be put adjacent 1o the CE
Mark. Council Directive (93/68/EEC) no longer requires that the year be placed next to the CE Mark.

In addition to the Mark above the prece&ingDccl_amtimr of Conformiry is to be supplied with each product shipped. This
information can be applied to each unit in the form of a label, or placed in supporting documentation shipped with each product,

{e.g., Owner's Manual, Instruction Manual, etc.)
- | Description of the apparatus to which it refers.
- Reference to the speciﬁcatiﬁns, standards, directives, that it conforms with.
- Identification of the signatory empowered to bind the manufacturer or his authorized representative.

T - Where one or more Directives apply (during a transitional period) only those Directives to which conformity has
been demonstrated may be applied. Failure to list actual Directives implies compliance with al applicable
Directives.

& - Where appropriate, reference to the EC Type-examination certificate issued by a notified body. Not required on
KN most manufacturer self declaration products.

The anached sample Declaration of Conformity has been provided 1o assist you.

- . NOTE: MEDICAL DEVICES MUST ALSO COMPLY WITH THE SAFETY REQUIREMENTS OF THE MEDICAL DEVICES DIRECTIVE

C3
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5969 Robinson Avenue
Riverside. CA 92503
(909} 637-2630
FAX (909} 657-2704 ~
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RV2E108

ESD Datasheet

DNB Job Number: 28108 Date: 4152002 Conformance Standard
Customer: Teledvne Anaiviical . ENG060]-1-2

Model Number: MX300 , Serial Number: N/A

Description: Q2 Analvzer Basic Standard
Notes: Non-Life Supporting - Class | Medical EN61000-4-2

EUT performed within the requirements of the applicable Standard(s) [X] YES

[ INO * Signed Tom Elders

Ambient Temperature ’ 23 °C [ Relative Humidin , 4995 l Atmospheric Pressure ‘ 08.0 kPa
ENS500§2-1:199 EN50082-2 __ENG60601-1-2
Requirements for r& Contact Air Contact Air Contact Air
Enclosure Port 4KV 1Y 4KV SKV KV SNV
PERFORMANCE CRITERION: ENS0082-1 {B} and EN30082-2 (B) Naor{ Nomal performance within specification limits.
The apparatus shali continue to operate as intendsd afier the 1est. No
degradatian of performance or loss of function is allowed helow a performance | ) Temporary degradation or loss of function or performance which is
level specified by the manufacturer, when the apparatus is used as intended, In sclf-recoverabic.
somg cases the performance level may be replaced by 2 permissibic loss of .
performance. During the test, degradation of performance is however allowed, | 2 Temporary degradation or loss of function or performance which
No change of actual operating state or stored datz js allowed. If the minimum requires operaler iniervention or syslem resel.
performance levef or the permissibic performance loss is not specificd by the .
manufacturer then either of these may be derived from the product description | 3 Degradation or loss of function which is not recoverable due 1o
and documentation and what the user may rcasonably expett from the damage of the equipment (components) or software, or loss of data,
apparatus if used as intended.
A minimum of ten discharges
- per injection point is required. ' 5 R S
7 Location of injection points: - o
4 AR
1 3 : ‘ 7 iy : C- ,
[ / i
, / TOo
TOP FRONT P
.
— 8
- 5
27
Iniected Level
Level 1 Level 2 Level 3 Level 4 Special
# 2KV 2KV 4KV O 4KV 6KV 8KV 8KV 15KV
Contact Alr Contact Air Contaet Air Contact Air
- - + - + - + - & - + - + - + - + - + -
1 X X X X X X 1+ X XX 1T X | X X
2 X X X X X 1 X X X | X X 1 X x
3 X X X X 1 X X X XAIX I X1 X1IX
4 X X X A x X X X X X X X
3 X1 X1x X X ' X X X X I X I XX
X X X X X X X 1 X X 1 X1 X X
X X X X | X X X X X X X X
X X X X X X 1 X 1xX A1 X1 X X
X X X X X X | X X X I X I 1 X

D2
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3069 Robinson Avenue
Riverside. CA 92503
(909} 637-2630
FAX (909) 637-2704 ~
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Radiated Susceptibility Datasheet

DNRB .iob‘Numhcr: 28108 Date: 21 Mar 2002 Conformance Standard
Customer: Teledvne Analvtical . ENG0601-1-2
Model Number: MX300 ! Serial Number: “N/A

Description:

Q2 Analvzer

Non-Lifle Supporting - Class | Medical

IX1 TEM Cell

[ 1 Antennas

Basic Standard

ENG1000-4-3

Transducer Tvpe:

performance ievel may
mnimum performance

product description and
expeet from the apparatus if used as

PERFORMANCE CRITERION: ENS0082-1 (A} and ENS00S2
The apparatus shall continue 10 operaic as intended. No degradation of
performance or loss of function is aHowed hel
by the manufacturer, when the apparatus is used as intended, In somc cases
be roplaced by 2 permissible loss of performance. If the
level or the permissible performance loss is not
specificd by the manufacturer then either of these may be derived from the
on and what the user may reasonably
intended,

documentati

o (A}

aw 2 performance fevel specified

the

Nord

Normial performance within speeification Hmits,

Temperary degradation or joss of fukction or performance which is

self-recoverable,

Temporary degradation or Ioss of function or performance which

Tequires

Degradation or loss of fu
damage of the cquipmen

operalor inlervention or Svsiem resel.

netion which is not recoverable due 10
1 (components) or software, or loss of dara,

o IEC 801-3:84 j ] EN61000-4-3 and EN6060]-1-2 . TEM
faces Leve} 1 Levei 2 Level 3 Special l Level ] Level 2 Level 3 Special Cell
oopavm | svim | 0w __Mavm Tsvm T rovm Axis
Hiv  u iv ]|y ‘v Hé\r”}a§v H:iv I[H v [H v :
Front ' 5 ’ X ixX 1x ix B 5 X
Right fx x [x ix Y
Rear J X iX Ix ix z
Left X (X |x ix
Top 7! : :
Bottors O . ,
) Required onlv if accessible during normal operation.
ENV50204 TEM EN30082-1:1998
Antenna ) X .
faces Level ] Level 2 Level 3 Level 4 Special Cell requires compliance to Levei 2
I 1 V/M 3V/M 10 V/M 30 V/M Axis Ist Frequency 900 MHz 23Mhz
7 T : ; [ 2nd Frequency 1.89Ghz = 10Mhz
- H : V H v H v H LA v IKhz unmodulated sine wave
Front X Keyed carrier (200 Hz)
Right Y (50% duty cycle)
Rear 7 2.5ms on / 2.5ms off
Left :
Top
Bottom : i i
Requirements EN30082-1 | EN30082-2 EN60601-1-2
Frequencv MHz 80-1000 ~ 80-87 87-108 108-174 | 174-230 | 230-470 470-790 | 790-1000 80-2500
Level 2 3 2 3 2 3 2 3 2
Modulation f0%AM 0% AM 80% AM
‘Notes:

NO Signed Tom Elders

EUT performed within the requirements of the applicable Standard(s) [X] YES [ ]

D3
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(909) 637-2630
FAX (909) 637-2704 EFT Data sheet
; DNB Jlob Number: 38108 Date: 15 Apr 2002 Conformance Standard
‘ Customer: Teledvne Analvtical ‘ EN60601. 1.2
~~ | Model Number: MX300 Serial Number:
Description: 02 Analvzer ' Basic Standard

Non-Life Supportine - Class 1 Medical

EN61000-4-4

PERFORMANCE CRITERION: ENSO(§2.1 (B} and ENSD0S2-2 (B)
The apparatus shall continue 10 opcrate as intended after the test, No
degradation of performance of Joss of functian is aHowed below a performance

— level specificd by the manufactorer, when ihe apparalus i uscd as infended. I

somc cases the performance level may he replaced by a permissible loss of
performance. During the fest, degradation of performance is however allowed,
Ne change of actuat operating statc or slored data is allowed. 1{the minimum
performance level or the permissible performance Joss is not specificd by the

— manufacturer then cither of these may be derived from the product deseription

apparatus if used as imended.

XorQ Nermal performunce within specification limits,

1 Temporary degradation or lass of function or performance wiich is
self~recoverable.

1]

Temporary degradation or loss of finction or performance which
TCQUITES Opcralor intervention or system rescl.

3 Degradation or loss of function which is not recoversble due 10

and documentation and what the usor may reasonably expeet from the

damagc of the equipment {components) or software, or loss of dats,

Input and Output AC Power Ports

Level | | Level 2 { Level 3 | Level 4 Special

0.5KV { 1KV 2KV 4KV

+ 4 - ]+

o N R I T T

Description {455y | 051y IKV | 2KV

Input and Qumut DC Power Ports
Cable . |Levell | Level 2 Level 3 | Level 4 | Special

S S M I 0 AT T N A B

N

PE

L-N

L-PE

- N-PE

_N.DE Lt 1 T Lt T T '__J__,._..._
=2 s e m.

Process. measurement. control. & lon

- Cable Level 1 | Level2 | Level 3 | Level 4 Special

Pescription 19551y [ 05kv | 1KV | 2Ky

1/Q. sienal. & data buss w/out process contro!l
Cable Level] {Level 2 [ Level 3 | Level4 Special

Description 1o osiv [ 0.5kv | 1RV | 2xcv
ol B A I B I 2 R e Sl R T B I A A e e
..,; [ Q2 Sensor XiXixXix
Reguirements for == ENS0082-1 ENS0082-2 EN60601-1-2
AC Power Ports Level 2 Leve] 3 Plug connected: Level 2
Perm connected: Level 3
DC Power Ports Level 2 Level 4 Leve] 2
‘ Process control Level 2 Leveld Level 2
- I/Q. Sional. & Data Leve] 2 Level 3 Level 2

Notes:

) [ EUT performed within the requirements of the applibable Standard(s) [X] YES [ INO Signed Mike Green

D4
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Conducted Susceptibility Datasheet

Description: 02 Analvzer

DNB Job Number: 28108 Date: 11 Apr 2002 Conformance Standard
Customer: Teledvne Analvtical ‘ EN60601-1-2
Model Number: MX300 l Serial Number:

Basic Standard

Non-Life Supportine - Class | Medica

EN61000-4-6

minimum performance level or the permtssible

- expect from the apparatus if nsed as imended,

speeified by the manufacturcr then cither of these may be derived from the
product description and documentation and what the user may reasonably

PERFORMANCE CRITERION: ENS082-1 (A) and ENSIS2-2 (A) Xorg Nomai performance within specification Hmils,
The apparatus shall continac to operate s intended, No degradation of
performance of loss of function is alowed helow a performance level specified | ) Temporary degradation or loss of function or perfermance which is
hy the manufacturer, when the apparatus is used as intended. 1n some cases the selfrecoverable.
performance fevel may be replaced by a permissible lass of performance, I the
2 Temporary degradation or loss of function or performance which

performance loss is not

L2

requires operalor intervention or system reset,

Degradation or loss of function which is not recoverabie due 1o
damage of the equipment {components) or sofiware. or joss of data,

Input and Qutput AC Power Ports

Input and Qutput DC Power Ports

- Degc?}i);i?ion ' Level1 | Level 2 | Level 3 | Special De&??gﬁm Level 1 ] Level 2 | Level 3 | Special
v | 3v | qov | ‘ v | sv | v
- %l
A |
R N q L ]
i Process, measurement &: control IO, signal. & datamguss
. Cable - ) Cable )
Description Level ] | Level 2 | Level 3 | Special Description Level ] ) Level 2 | Level 3 | Special
N 1V 3v i . 1V 3V igv
3 - L 02 Sensor X X
i
Requirements for &= ENS0082-1 EN30082-2 EN60601-1-2
, 0.15-80Mhz 0.15-47Mhz 47-68Mhz 68-80Mhz 15-80Mhz
AC Power Ports Leve] 2 Level 3 Level 2 Level 3 Level 2
DC Power Ports Level 2 Level 3 Level 2 Level 3 Level 2
Process control N/A Level 3 Level 2 Level 3 Level 2
‘ VO, Sienal. & Data . _Level 2 Level 3 Level 2 Level 3 Level 2

Notes:

2

‘ 1SM denotes frequencies in the ISM bands were tested to 10V requirements

EUT performed within the requirements of the applicable Standard(s) [X]YES [ )

NO  Signed Tom Elders

fran
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6 Jun 2002
RV2§108

Magnetic Field Immunity Datasheet

DNB Job Number: 28108 Dale: 15 Apr 2002 Conformance Standard
Customer: Teledvne Analvtical
L L _ EN60601-1-2
Model Number: MX300 f Serial Number: ‘N/A
Description: 02 Anahvzer Basic Standard
op-Life Supportine - Class | Medical
- Non-Life Supp ¢ EN61000-4-8
PERFORMANCE CRITERION: ENS0G82-1 {A) and EN30082.2 {A) XorQ Normal performance within specification limits,
The apparatus shall continue (o operale as intcnded. No degradation of i
performance or loss of function is allowed below a performance jevel specified | 1 Temporary degradation or loss of function or performance which is
by the manufacturer, when the apparatns is used as intended. In some cases the scll-recoverable,
performanee Jovel may be replaced by 2 permissible loss of performance. 1f the
minimum performance Jevel or the pemissible perfommmance toss is not 2 Temporary degradation or lass of function ar performance which
specificd by the manufacturer then cither of these may be derived from the requires operator intervention or sysiem reset,
product deseription and documentation and what the user may reasonably
cxpeet from the apparatus if nsed g5 iniended, 3 Degredation or loss of funetion which is not recoversbic due (o
damage of the cquipment {(components) or softwarc. or loss of data,

|

Induced maanetic field streneth for continuous fields

; L Level | Leve 2 Level 3 Leve} 4 Level 3 Special
1 A/ 3 A/m 10 A/m 30 A/m 100 A/m
L X Axis X X
LY Axis X X
7L ZAxis X X |
f Induced masgnetic field strenoth for short duration (15 10 3s) ]
| Levell Level 2 Leve] 3 Level 4 Leve] 5 Special
‘ N/A N/A N/A 300 A/m 1000 A/m
L X Axis
Y Axis ' -
Z Axis '
Requirements for &= EN50082-1:1998 . EN50082-2 : EN60601-1-2 . ]
Continuous Short Duration Continuous Short Duration Continuous Short Daration
[ Compliance Jevel no effect Level 2 N/A Level 4 N/A Leve] 2 N/A
—CRT interference allowad Level 2 N/A > Level 2 N/A Level 2 N/A
Notes:
L
l EUT performed within the requirements of the applicable Standard(s) [X]YES [ INO Signed Les Payne

e
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———— FAX (909) 637-2704 EMI Datasheet (1ISM Devices)

DNB Job Number: ~8108 Date: 21 Mar 2002 Specification

Customer: Teledyne Analytical
= SO Anyiica : [X] EN55011 Class B Group |

Model Number: MX300 Serial Number: N/A

Description: Q2 Analvzer

Non-Life Supporting - Class ] Medical

EU}"_pérfonncd within the requirements of the applicable Standard(s) [XiYES [ 1 NO  Siened Tom Elders
Ben = A.H. Systems SAS-200/540 Biconical Antenna Chbl = Cable Loss

S/N 138 (30-200 MHz) Amp = Preamplifier Gain
Log =EMCO 3146 Log-Periodic Antenna Pl = Antenna polarity

S/N 1284 (200-1000 MHz) V = Vertical H = Horizontal
Def = Distance Correction Factor = Het = Antenna height in meters

20*LOG,o(Test Distance/Specification Distance) xxx= 1.00 to 4.00 meters
Typ = Type of reading Thbl = Table Position in degrees

PK = Peak reading xxx = 000 to 360 degrees

QP = Quasi-peak reading " = Readings taken with a res bandwidth of 10KHz

‘ do 1o nearby ambient signal

NOTES:

FREQ. |Meter | Ben | Log | Chl Amp | Def | Corr | Lim | Delta | Corr | Lim | Delta Typ | Thi Pi Hgt
372421 2861 121 0 1.0 { -24.0 ¢ 177 ¢ 30 -12.3 8 32 -24 PK 329 H 226
58.279 1 3161 119 G 1.0 | 240 0 205 ) 30 -9.5 1 32 ~21 PR 328 H 3.70

213.787 1 1661 176 0 2.0} -24.0 0 1221 30 -17.8 4 32 -28 PK. 297 H 239

325965 | 19.3 0 1641 261 -244 ¢ 13.9 { 37 -23.1 3 71 -66 PK 262 H 219

326.630 | 19.1 ¢ 16.4 26| 244 0 13.7 | 37 -23.3 3 71 -56 PR 230 H 3.23

363.781 18.8 0 17.5 27 -24.4 0 146 | 37 ~32.4 5 71 -66 PK 230 H 3.23

4773851 186 0 216 3.1 -247 0 196} 37 ~17.4 - 10 71 «61 PK 247 H 3.47

| 644.477 | 183 0 236 3.6 ] -25.0 0 205 37 -16.3 It 71 -60 PK 58 H 3.91
57.147 | 3391 123 0 1.0 | -24.0 0 23 30 -5 18 32 -14 QP 240 A% 1.40
383671 290 119 0 1.0 | -24.0 0 179 | 30 ~12.1 8 32 -24 PK 263 v 1.12

214172 ) 1921 176 ¢ 20| 240 0 148 1 30 -13.2 3 32 =27 PK 228 AY 1.00

326.600 | 181 0 16.4 26} 244 ¢ 127 | 37 =243 4 71 67 PK | 29 v 1.24

363.770 { 17.7] 0 1751 2.7 {-244 ] 0 135 37 [-235 3 71 | -66 | PK | 277 \Y 1.03

477.386 1 200 0 2161 311247} 0 20 37 §-17 10 71 | -61 | PK 91 v 1.24

644259 | 1721 0 2361 361250 0 184 | 37 [-17.6 £l 71 | -62 | PK 0 \% 1.4}
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. DATA SHEET REPORT NO. 47885

19 November 2002

TELEDYNE ANALYTICAL INSTRUMENTS
16830 Chestnut Street
City of industry, CA 91748-1020

Attention:  Victor Briseno

Test Title:  Shock

References: Your Purchase Order No. 027871
Wyle Laboratories Job No. D47885

Sirs: ‘
This is to certify that the enclosed Test Data Sheets contain true and correct data obtained in the performance
of the test program as set forth in your Purchase Order No. 027871. Instrumentation used in obtaining this
data has been calibrated using standards which are traceable to the National Institute of Standards and

Technology. See the equipment lists included with the attachment.

Test Results:

One Oxygen Analyzer was subjected to a Shock Test in accordance with Teledyne Purchase Order No.
027871. A visual inspection of the specimen, as received, is presented in the Receiving Inspection Data
Sheet of Attachment DYN-A. The specimen was received without pparent damage. The installation on
the test plate is shown in Photograph 1. The test setups are shown in Photographs 2 through 4. The
specimen completed the three shocks in both directions of each axis, for a total of 18 applied
shocks, without apparent damage. The results of the 30 g, 11 millisecond half-sinusoidal Shock
Test are presented in Attachment DYN-A. Acceleration response plots of each shock (time versus
acceleration) are included with the data sheet.

=

Encl: Photographs (4 Pages); Attachment DYN-A (22 Pages)

*

'STATE OF CALIFORNIA } ss
COUNTY OF LOS ANGELES ’ DEPARTMENT Dynamics
R. SMITH. MNGR EL SEGUNDO DYNAMICS, 1ot suiy sworn
depises and says: That the mfonnahon contained in this report is the re.sutt of complete and TEST ENGINEER
i K\‘Von Goeflitz ‘

[SUBSCRIBER and swom 1o gefore ofe s ZO oy of A/ﬂy.zn ) h TEST WITNESS

(Not Applicable)

DCAS-QAR VERIFICATION

QUALITY ASSURANCE 7 /o o L (3,
e Montgomex?/ D)

T 11i5kCF ¢
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RECEIVING INSPECTION DATA SHEET

REPORT NO. 47885
PAGE NC. DYN.A.2

Customer Teledyne Anaiytical Instruments " Date 16/31/02
‘ Specimen 02 Analyzer Job No. 47885
Page No. 1 of 1
No. of Specimens Received: ‘ 1{ One )
Record identification information exactly as it appears on the tag or specimen:
Manufacturer: Teledyne Analytical Instruments
P/N's ‘ NA S/N's NA
How does identification information appear? (e.4., name plate, tag, painted, imprinted, etc.) ' NA
Examination: " '
Inspection Results: | Was there any, visible evidence of da;nage to the specimen(s)? Yes Noe X
Describe any observed damage: T T
Inspected By ' S_taﬁ‘ofd L. Orong
-Sheet Number 1 of 1
Approvedf M Date 0 ="31- o5

W-614, Rev. 7/02
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REPORT NQ. 47885
PAGE NO. DYN.A 4

TEST RECORD DATA SHEET

S S TR bl T e L

TEST TITLE SHOCK Page No. I of ]
Customer TELEDYNE ANALYTICAL INSTRUMENTS Job No. 47885
Specimen 02 ANALYZER Date Started. 11-13-02
Part No. NA Serial No, NA Date Comp. 11-13-02
Spec. Per SOW ‘Par. _ —  Phott YES  Amb. Temp.  75°:1S°F
REQUIREMENTS No of Specimens 1 No. of Axis 3
No. of Impacts 18 No. of Directions 2
Impacts Each Direction 3 Wave Shape  HALF-SINE
Shock Magnitude (G) _ 30 Shock Duration {ms) 11
Examination: Visual, at conclusion of test,
Other
TEST METHOD

The specimen was assembied to a suitable test fixture and mounted on a vibration exciter, or a Wyle Shock Test Machine, pre-
set to provide shock impacts in accordance with above requirements. The following data was obtained:

Axis z oz Y Y X X
Direction NEG. POS. POS. NEG. NEG. POS.
Magnitude (G) 30 30 30 30 30 30
Duration (ms) 1 11 11 11 11 11
Total Impacts 3 3 3 3 3 3
Ref. Shock Plot No. 1.3 46 7-9 10-12 13-15 15-13

At the conclusion of the test, the specimen was removed from the test fixture and visually examined for evidence of damage.

TEST RESULT:
NO APPARENT DAMAGE.

Tested by Rithy Sey , ,

W614A-82 QA Form Approval Engineer M‘é
7 = &



REPORT NOC. 47885

e PAGE NO. DYN.A5
‘mdl el SHOCK PLOT NO. 1

‘Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER Job No. 47885

Part No NA Serial No, NA QOperator RITHY SEY

Test Axis z Accel. C1 & Axis Z - Control { X ) Response ()
Shock No. i of 3  Positive ( ) Negative { X)

47885 Teledyne fAnalytical Instruments

W614B-82 QA Fonn Approval
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SHOCK PLOT NO. 2

1

REPORT NO. 47885
PAGE NO. DYN.AG

Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER Job No. 47885
Part No NA Serial No. NA Operator RITHY SEY
Test Axis Z Accel, Cl & Axis VA - Control { X ) Response ( ')
Shock No. 2 of 3 Positive ( Negative ( X))
a6 47885 Teledyne fnalytical Instruments
36 p
32t
28 b—
24— -
20—
il6—
124
88— T, Jf
\ ]
A / y ¢ '{:ﬁ“/'-
s pE————— /
4k Ty /
-8 ‘ \:\" "'\ i {:l..{
-12F 4 .l"\ _jf / !
5 - ‘\\a, \ /"
20— , \\\\ RN
~24 L %
~28 [— *:\
g
-32 |— o
-3245
~ael | | ! f ! !
—& .81 —am 5] . Om g.e1 8.815 8.82
time, secs

W614B-82 QA Form Approval



REPORT NQ. 47885

“T'YIG PAGE NO. DYN.A.7
i . SHOCK PLOT NO. 3
- .
Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 0z ANALYZER - . Job No. 47883
Part No ' NA Serial No. NA Operator RITHY SEY
Test Axis Z Accel. Ci & Axis Z - Control { X ) Response ()

Positive ( ) Negative (X))

(V>

Shock No. 32 of

47885 Teledune Analytical Instfuments

—-aey | ] | |
-8, 0l -3 15 Sm a8.891 2.81%5 a.82
time, secs

W614B-82 QA Form Approval
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Customer
Specimen
Part No

Test Axis

Shock No.

REPORT NO. 47885
PAGE NO. DYN.A.8

SHOCK PLOT NO. 4

TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
02 ANALYZER Job No. 47885
NA Serial No, NA Operator RITHY SEY
Z Aceel. Cl & Axis z * Control { X ) Response { )
| of 3 Positive { X ) Negative ()

G

47885 Teledyne fimalytical Instruments

" | | I I |
-0 .81 -5 a  Om a.81 a.a15% a.a2
time, secg

W614B-82 QA Form Approval



REPORT NQ. 47885

e PAGE NO. DYN.A.9
ni:P]]-l . SHOCK PLOT NO. 5 '
3

Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER Job No. 47885
Part No | NA Serial No. NA Operator ~ RITHY SEY
Test Axis | z Accel. Ci & Axis Z “Control { X ) Response ()
Shock No. 2 of 3 Positive ( X ) Negative ( )

o 47885 Teledyne fmalytical Instruments

36 [

32 [

28 |

24— 7
20

16—
B 12—

~36
I [

~-ag) | | | | {
@ .81 —~Sm %] . Om a.n1 a.815 a.82
time, secs

W614B-82 QA Form Approval
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W,Yl, ] € SHOCK PLOT NO. 6

Customer
Specimen
Part No

Test Axis

Shock No,

REPORT NO. 47885
PAGE NO. DYN.A.10

TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
02 ANALYZER Job No, 47885
NA lSeria] No. NA Operator RITHY SEY
Z Accel, Cl & Axis Z “Centrol { X ) Response ()
32 o of 3 Positive (X)) Negative ¢ )

47885 Teledune fnalytical Instruments

40 i I l | i
-&.81 ~Sm 0 Sm 8.01 8.815 8.02

|

time, secs

W614B-82 QA Form Approval



REPORT NO. 47885

e PAGE NO. DYN.A.11
‘m! el : SHOCK PLOT NO. 7
U??.‘w )
Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER Job No. 47885
Part No NA Serial No. NA Operator RITHY SEY
Test Axis Y A Accel, Cl & Axis Y “Control { X ) Response ()
Shock No. { of 3 Positive (X 3} Negative {

47885 Teledyne Analytical Instruments

~36 — -
I I I

~aa|_| | ; |
-8a.81 —Sm € om /.81 0.8a15 7.82
‘ time, secs

W614B-82 QA Form Approval
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SHOCK PLOT NO. 8

Customer TELEDYNE ANALYTICAL INSTRUMENTS

Date

Specimen

02 ANALYZER

Job No,

Part No : NA

Serial No.

Test Axis Y
Shock No. 2. of

Accel.

C1

NA

Operator

& Axis

Positive

Y

(X))

~ Control { X )

Negative

REPORT NO. 47885
PAGE NO. DYN.A.12

11-13-02

47885
RITHY SEY

Response ()

( )

Teledyne fAnalytical Instruments

U a

[

i

|
a.82

l
-8.81

~om

.  Sm
time,

FEecs

a

a1

8.815

W614B-82 QA Fonn Approval
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SHOCK PLOT NO. 9

REPORT NO. 47885
PAGE NO. DYN.A.13

Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER Job No. 47885
"Part No NA Serial No. NA Operator RITHY SEY
Test Axis Y Accel, Cl & Axis Y "Control ( X ) Response { )
Shock No. 2 of 3 Positive { X ) Negative ( )
47885 Teleduyne Analytical Instruments
48
36 - .
32 [ 7 '
28 |— 4,
24— S
2o o Ah
" \,] Y
16 [ / AR
i 12 b / N, ".,%
i 8 f— / / Iy \\ \'\.,
i / AN
o 8 - / \ ol
- — - . 'f . Y N
g - \ f' &ll -
-1zt
—2 AL
-
AN | | | | a !
- ] 5w Bel  B8.915  8.62
time, secs

W614B-82 QA Form Approval
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REPORT NOQ. 47885
PAGE NO.DYN.A 14

% - SHOCK PLOT NO. 10

Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER JobNo. 47885
Part No NA Serial No. NA : Operator RITHY SEY
Test Axis Y Accel. Cl ‘& Axis Y “Control ( X ) Response { )
Shock No. [ of 3 Positive { ) Negative (X))

47885 Teledyne fAnalytical Instruments

—8 .11 —9m a . om .61 8.815 a.82
’ time, secs

W§14B-82 QA Form Approvaj



REPORT NQ. 47885
PAGE NO. DYN.A.15

“Tyle SHOGK PLOT NO. 11
Iabamtaries -

Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER ' Job No. 47885
Part No NA ' Serial No. NA Operator ~ RITHY SEY
Test Axis Y Accel, Cl1 & Axis Y ~Control ( X ) Response { )
Shock No. Z of 3 Positive ( ) Negative { X )

47885 Teledyne Analytical Instruments

8

4
g 8=

4

]

|
B.a15 8.8z

9l

l |
-6.81 S

W614B~32 QA Form Approval
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SHOCK PLOT NO. 12

REPORT NQ. 47885
PAGE NO. DYN.A. 16

Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER Job No. 47885
Part No NA Serial No. NA Operator RITHY SEY
Test Axis Y Accel, C1 & Axis Y = Control ( X ) Response ()
Shock No. 2 of 3 Positive { Negative ( X))
a6 47880 Teledyne Analytical Instruments
36— '
32—
28—
24— -
28
16—
12—
8 /“s‘ ) { J
3 [ f/ - \,‘I : / .J‘ oy A@W
. et = 5 .
© o - B S Y '\_ ! .
4 T, £
—8 \\, s x’! i
-12 l‘\s.,' ."\ /-"’ N
rer NN S
- B 4\ . ’ /
241~ CA ey
& d .‘1
-28 | @
",
~agl | l | l ! | [
-8.81 —m a . Om 8.8l 8.8g15 a.82
time, secs

W614B-82 QA Form Approval



REPORT NO. 47885
PAGE NO. DYN.A.17

>

‘Kfyle _ SHOCK PLOT NO. 13

Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 0z ANALYZER Job No, 47885
Part No NA SerialNo. ___ NA Operator _ RITHY SEY
Test Axis X Accel. C1 & Axis X - Cc,m!.rol (X) Response { )
Shock No. | of 3 | Positive ( ) Negative { X )

47885 Teledyne fnalytical Instruments

-apl_| I i I l [
~-8.81 -om a Sm B.81  B.815 9.8z

W614B-82 QA Form Approval
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Customer

SHOCK PLOT NO. 14

TELEDYNE ANALYTICAL INSTRUMENTS

Specimen

02 ANALYZER

Part No NA

Serial No, NA

Test Axis X

Shock No. of

Accel, Cl & Axis X

3 Positive {

-Control ( X )

Negative

REPORT NO. 47885
PAGE NO. DYN.A.18

Date 11-13-02

47885
RITHY SEY

Job No.

Operator

Response { )
(X )

47885

Teledyne finalytical Instruments

\

~Om i a
‘ time, =Zecxs

.A15

W614B-82 QA Form Approval
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SHOCK PLOT NO. 15

REPORT NO. 47885
PAGE NO. DYN.A.19

Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen 02z ANALYZER Job Nao. 47885
Part No NA Serial No. NA Operator RI’I“HY SEY
Test Axis X ~ Accel, Ci & Axis X ~Caontroi { X ) Response { )
Shock No, 3 of 3 Positive { )} Negative (X))

Teledyne fmalytical Instruments

!
-0.681

o] .

. m
time,

Tecs

8.a15 8.8z

W614B-82 QA Form Approval
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REPORT NOC. 47885
PAGE NO. DYN.A.20

SHOCK PLOT NO. 16

Date 11-13-02

TELEDYNE ANALYTICAL INSTRUMENTS

Specimen

JobNo, 47835

02 ANALYZER

Part No

NA Serial No. NA Operator RITHY SEY

Test Axis
Shock No.

! of 3

o} -Control { X ) Response{ )

X Accel. & Axis X

{ X )  Negative { )

Positive

3
3
2
2
“
1
i

47885 Teledyne fmalytical Instruments

6 —
2 /"'n-\\
gL
4 e
[ - ) ——
29 -
2 b

6 b
} | ] ]

a.01 B8.815 v.az2

-~ . om >
time, secs

W614B-82 QA Form Approval
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REPORT NO. 47885

PAGE NO. DYN.A.21
‘ﬁcggéaﬂw SHOCK!ﬂJTTNCL1T
Customer TELEDYNE ANALYTICAL INSTRUMENTS Date 11-13-02
Specimen ' 02 ANALYZER Jab No. 47885
Part No NA Serial No, NA Operator RITHY SEY
Test Axis X Accel. Cl1 & Axis X ~Control ( X ) Resplonse {)
Shock No. 2 of 3 Positive { X )} Negative ( )

47885 Teledyne Analytical Instruments

el a ! ]

- | } ] '
4212!%1 —~5m %] Sm 2.091 B.815 8.2
time, secs '

W614B-82 QA Form Approval



M LAY PR

A

’ REPORT NOY. 47885
“Me PAGE NO, DYN.A 2D
Iabasitories

SHOCK PLOT NoO, 18

Customer TELEDYNE ANALYTICAL, INSTRUMENTS Date 11-13-02
Specimen 02 ANALYZER Job Ne. 47885
—
Part No NA Serial No, NA Operator RITHY SEY
. " . . - r
Test Axis X Accel. C1. & Axis X Control ( X ) Response ( )
Shock No. 2 of 3 Positive (X)) Negative { ]

W614B-82 QA Form Approval




