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Premarket Notification 510(k) Telethermographic Camera

Non-Confidential Summary of Safety and Effectivencess
Pape 1 of 2
December 19, 2003

6.1 510(k) Summary of Safety and Effectiveness

Flir Systems, Inc. Tel (978) 9011-8227

16 Esquirc Road Fax (978) 901-8532

North Bilierica, MA 01862

Official Contact: Tom Scanion

Proprietary or Trade Name: Series AL E, S, and P - IR cameras
Common/Usual Name: Telethermographic system

Classification Name: Telcthermographic system (adjunctive use)
Predicate Devices: Technology

Inlrameirics, Inc.
Infracam-Med — K982327-

Indications of Usc
Dorex, Inc.
Spectrum 9000mb — K023434

Device Description: Flir manufactures a number of IR camera’s, they all include the
same basis temperature measurement and sensing technology.
They are non-contacting and ecmiploy passive infrared ennssions
for sensing temperature variations.

The captured energy 1s processed by sollware 1o produce digial
ouwtput values of the thermal encrgy captured by the camera’s
thermal sensors.

Intended Use: The Flir device is indended for use as an adjunct to other clinical
diagnostic procedures in the diagnosis, quantifying, and screening
of differences in skin surface temperature changes. It can visualize,
document temperature pallerns and changes

Environment of Use: Hospital, Sub-scute [nstitutions, public areas, Le.. airporis
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Premarket Notification 510(k)

Telethermographic Camera

Non-Confidential Summary of Safety and Effectiveness
Page 2 of 2
Deccmber 19, 2003

General Technical Characteristics

Attribute

Proposed devices - Series— A, K, S, P

Indications for usc

The Flir device is intended for use as an adjunct (o
other clinicat diagnostic procedures in the
diagnosis, quantifying, and screentng ol differences
in skin surface temperature changes. 1t can
visualize, document temperature patierns and
changes

Prescription

Na

Intended population

Not applicable

Intended Environment of Use

Hospital, Sub-acule Institutions, public areas, i.e..
airports

Design

Method of data collection

Non-contacting detection of passive infrared
CNHSSIONS

Data processing CPUy

Detector type Focal Plane Amay

Display Monitor or LCD

Temperaturc ranges -40*C o +250°C

Accuracy +2 °C or 4 2% of reading ]
Materials

Net applicabte | Device is non-contacting

Performance Standards

Under Section 514 None N
Complics with varicus 150 standards EMC, EMI

Differences between Other Legally Marketed Predicaie Devices

The data within the submission demonstrates that the proposed device 1s safe, effective, and
substanitally equivalent when compared 1o the predicate devices.

Page 14

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Foed and Drug Administration
8200 Cerporate Boulevard

MAR - & 2004 Rockville MO 20850
Flir Systems, Inc. Re: K033967
% Mr. Paul Dryden Trade/Device Name: Telethermographic camera
President Series A, E, P,and S
ProMedic, Inc. Regulation Number: 21 CFR 884.2980
6329 W. Waterview Ct. Regulation Name: Telethermographic system
MCCORDSVILLE IN 46055-9501 Regulatory Class: |

Product Code: 90 LHQ
Dated: December 19, 2003
Received: December 22, 2003

Dear Mr. Dryden:

We have reviewed your Section 510(k) premarket notification of intent to market the device
referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to
devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).
You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against mishranding and
adulteration.

If your device is classified (see above) into either class IT {Special Controls) or class IIT (PMA), it
may be subject to such additional controls. Existing major regulations affecting your device can
be found in the Code of Federal Regulations, Title 21, Parts 800 to 898, In addition, FDA may
publish further announcements concerning your device in the Federal Register.

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean
that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must comply
with all the Act’s requirements, including, but not limited to: registration and listing (21 CFR Part
807), labeling (2t CFR Part 801); good manufacturing practice requirements as set forth in the
quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic product
radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Page 2

This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at one of the following numbers, based on the regulation
number at the top of the letter:

8xx. 1xxx (301) 594-4591
876.2xxx, 3xxx, 4xxx, Sxxx (301) 594-4616
884 2xxx, 3xxx, 4xxx, Sxxx, 6xxx  (301) 594-4616
892 2xxx, IxxXX, 4%XxX, Sxxx (301) 594-4654
Other (301) 594-4692

Additionally, for questions on the promotion and advertising of your device, please contact the
Office of Compliance at (301) 594-4639. Also, please note the regulation entitled, "Misbranding
by reference to premarket notification” (21CFR Part 807.97) you may obtain. Other general
information on your responsibilities under the Act may be obtained from: the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(301) 443-6597 or at its Internet address http://www fda.gov/cdrh/dsma/dsmamain. html.

Sincerely yours,
) zﬂm cz . g‘%jé{/bh
/ p
Nancy C. Brogdon
Director, Division of Reproductive,
Abdominal and Radiological Devices

Oftice of Device Evaluation
Center for Devices and Radiological Health

Enclosure

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Premarket Notification 510(k) Telethermographic Camera
I 6.3 Indications for Use ?
Page 1 of 1
510(k) Number: LOAD 3‘5’[ (To be assigned)
Device Name: Telethermographic camera

Series A, E, P, and S

Intended Use: The Flir devices are intended for use as an adjunct to other
clinical diagnostic procedures in the diagnosis, quantifying,
and screening of differences in skin surface temperature
changes. It can visualize, document temperature patterns
and changes.

Environment of use: hospital, sub-acute, public areas, i.e.,
alrports

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use l or Over-the-counter use __
{(Per CFR 801.109)

uctive, Abdominal,
and Radiological Devices .~ -
510(k) Number KT )
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Food and Drug Administration
9200 Corporate Boulevard

é DHRIg PRoTeaTe i EAY ST QAR EMUERt 1301feE830; Released by CDRH opiils 18:48: Bervice
Rockvile MD 20860

MAR - 9 2004

Flir Systems, Inc. Re: K033967
% Mr. Paul Dryden Trade/Device Name: Telethermographic c(lsasmf:ra
President Series A, E, P, an
Regulation Number: 21 CFR 884.2980
Regulation Name: Telethermographic system
Regulatory Class: |
Product Code: 90 LHQ

ProMedic, Inc.
6329 W. Waterview Ct,
MCCORDSVILLE IN 46055-9501
Dated: December 19, 2003
Recetved: December 22, 2003

Dear Mr. Dryden:

We have reviewed your Section 510(k) premarket notification of intent to market the device

referenced above and have determined the device is substantially equivalent (for the indications
for use stated in the enclosure) to legally marketed predicate devices marketed in interstate
commerce prior to May 28, 1976, the enactment date of the Medical Device Amendments, or to

devices that have been reclassified in accordance with the provisions of the Federal Food, Drug,
and Cosmetic Act (Act) that do not require approval of a premarket approval application (PMA).

You may, therefore, market the device, subject to the general controls provisions of the Act. The
general controls provisions of the Act include requirements for annual registration, listing of
devices, good manufacturing practice, labeling, and prohibitions against misbranding and

adulteration.

If your device is classified (see above) into either class II (Special Controls) or class ITII (PMA), 1t
be found in the Code of Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may

may be subject to such additional controls. Existing major regulations affecting your device can

publish further announcements concerning your device in the Federal Register.

Please be advised that FDA’s issuance of a substantial equivalence determination does not mean

that FDA has made a determination that your device complies with other requirements of the Act
or any Federal statutes and regulations administered by other Federal agencies. You must comply

with all the Act’s requirements, including, but not limited to: registration and listing (21 CFR Part
807); labeling (21 CFR Part 801); good manufacturing practice requirements as set forth in the
quality systems (QS) regulation (21 CFR Part 820); and if applicable, the electronic product
radiation control provisions (Sections 531-542 of the Act); 21 CFR 1000-1050.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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This letter will allow you to begin marketing your device as described in your Section 510(k)
premarket notification. The FDA finding of substantial equivalence of your device to a legally
marketed predicate device results in a classification for your device and thus, permits your device
to proceed to the market.

If you desire specific advice for your device on our labeling regulation (21 CFR Part 801), please
contact the Office of Compliance at one of the following numbers, based on the regulation
number at the top of the letter:

8xx. 1xxx (301) 594-4591
876.2xxx, 3xxx, 4xxx, 5xxx (301) 594-4616
884 2xxx, 3xxx, 4xxx, Sxxx, 6xxx  (301) 594-4616
892 .2xxx, Ixxx, 4xxx, Ixxx (301) 594-4654
Other (301) 594-4692

Additionally, for questions on the promotion and advertising of your device, please contact the
Office of Compliance at (301) 594-4639. Also, please note the regulation entitled, “Misbranding
by reference to premarket notification” (21CFR Part 807.97) you may obtain. Other general
information on your responsibilities under the Act may be obtained from the Division of Small
Manufacturers, International and Consumer Assistance at its toll-free number (800) 638-2041 or
(301) 443-6597 or at its Internet address http://www.fda.gov/cdrh/dsma/dsmamain.html.

Sincerely yours,

7 ]ﬁ’m 03 L ‘;’Vlj«f&ﬁ

Nancy C. [rogdon

Director, Division of Reproductive,
Abdominal and Radiological Devices

Office of Device Evaluation

Center for Devices and Radiological Health

Enclosure

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Premarket Notification 510(k) Telethermographic Camera
l 6.3  Indications for Use __l
Page | of |
510(k) Number: 'Ki(i‘__ézﬁ Ejé( (To be assigned)
Device Name: Telethermographic camera

Series A,E, P,and 8§

Intended Use: The Flir devices are intended for use as an adjunct to other
clinical diagnostic procedures in the diagnosis, quantifying,
and screening of differences in skin surface temperature
changes. It can visualize, document temperature patterns
and changes.

Environment of use: hosputal, sub-acute, public areas, t.e.,
airports

Concurrence of CDRH, Office of Device Evaluation (ODE)

Prescription Use _IK or Over-the-counter use
(Per CFR 801.109)

(Division| Sign-
Division of Reproductive, Abdominal,
and Radiological Devices . ., - ~ -

510(k) Number KCDDG6 ]

Page 10

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Public Health Service

Food and Drug Administration
Center for Devices and
Radiolegical Health

Office of Device Evaluation
Document Mail Center (BFZ—401)
9200 Corporate Blvd.

December 22, 2003 Rockville, Maryland 20850
FLIR SYSTEMS 510{(k) Number: K033967

C/0 PROMEDIC, INC. Received: 22-DEGC-2003

6329 W. WATERVIEW CT. Product: TELETHERMOGRAPHIC
MCCORDSVILLE, IN 46055 CAMERA, SERIES A, E,
ATTN: PAUL DRYDEN S AND P

The Food and Drug Administration (FDA), Center for Devices and Radiological
Health (CDRH), has received the Premarket Notification you submitted in
accordance with Section 510(k) of the Federal Food, Drug, and Cosmetic Act
(Act) for the above referenced product. We have assigned your submission a
unique 510(k) number that is cited above. Please refer prominently to this
510(k) number in any future correspondence that relates to this submission.

We will notify you when the processing of your premarket notification has been
completed or if any additional information is required. YOU MAY NOT PLACE
THIS DEVICE INTO COMMERCIAL DISTRIBUTION UNTIL YOU RECEIVE A LETTER FROM FDA
ALLOWING YQU TO DO SO.

The Act, as amended by the Medical Device User Fee and Modernization Act of 2002
(MDUFMA) (Public Law 107-250), authorizes FDA to collect user fees for premarket
notification submissions. (For more information on MDUFMA, you may refer to our
website at http://www.fda.gov/oc/mdufma).

Please remember that all correspondence concerning your submission MUST be

sent to the Document Mail Center (DMC)(HFZ-401) at the above letterhead address.
Correspondence sent to any address other than the one above will not be considered
as part of your official premarket notification submission. Also, please note

the new Blue Book Memorandum regarding Fax and E-mail Policy entitled,

"Fax and E-Mail Communication with Industry about Premarket Files Under Review" .
Please refer to this guidance for information on current fax and e-mail

practices at www.fda.gov/cdrh/ode/a02-01.html.

You should be familiar with the manual entitled, "Premarket Notification 510(k)
Regulatory Requirements for Medical Devices" available from DSMICA. If you
have other procedural or policy questions, or want information on how to check
on the status of your submission, please contact DSMICA at (301) 443-6597 or
its toll-free number (800) 638-2041, or at their Internet address
http://www.fda.gov/cdrh/dsmamain.html or me at (301)594-11990.

Sincerely yours,

Marjorie Shulman

Supervisory Consumer Safety Officer

Office of Device Evaluation

Center for Devices and Radiological Health

S

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Premarket Notification 510(k) Telethermographic Camera

ProMedic, hl_l}(__ ?

-

6329 W Waterview Ct. ~ McCordsville, TN 46055-9501
Tel (317) 335-3780 Fax - (317) 335-9270

E-muil - drydenpdsipromedic.ce Web - www promedic oo

December 19, 2003 ~ —
A
s T
Food and Drug Administration 2 ‘_\73_
Center for Devices and Radiological Health ;; R
Document Mail Center (HFZ - 401) I =z
9200 Corporate Boulevard P T
Rockville, MD 20850
-0
=
Ly o

RE:  510(k) Premarket Notification
PIN # 012379-956733
Telethermographic camera (adjunctive use)

ATTN: Document Control Clerk

Flir Systems, Inc. intends to market an Infra-red camera for measuring skin temperature

as an adjunctive screening and diagnostic tool.

This Premarket Notification 510(k) submission has been prepared in accordance with the
Draft Guidance for Format and Content for Premarket Notification 5 10(k) and

MDUFMA. We have provided:

* User Fee cover sheet
Premarket Notification Submission Cover Sheet,

s 510(k) Safety and Effectiveness Summary,
e Truthful and Accurate Statement, and
» Indications for Use.

ProMedic, Inc. has been retained as the official correspondent for this submission or

contact details can be found within.

Please feel free to contact me should you have any questions.

Sincerely, é
Pau(D den (1[( ’
President }

Regulatory Consultant for Flir Systems, Inc. K g

L

Page |

[

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Medical Device User Fee Cover Sheet - FDA Form 3601 Page 1 of i

Form Approued OMB No 09100511 Fxpiration Date August 31 2008 See instruchions tor OME Sialement

DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION

PAYMENT IDENTIFICATION NUMBER:
MEDICAL DEVICE USER FEE COVER SHEET

Miite the Payment Identification Number on your check.

A ccmpleted Cover Sheet must accompany each original application or supplement subject to fess. The following actions must be taken to
properly submit your application and fee payment:

i Electronically submit the completed Cover Sheet to the Food and Drug Administration (FDA} before payment is sent

Include a printed copy of this completed Cover Sheet with a check made payabie to the Food and Drug Administration. Rermember

that the Payment ldentification Number must be written on the check.

3. Mail Check and Cover Sheet to the US Bank Lock Box, FDA Account, P.O. Box 956733, St. Louis, MO 63195-6733. (Note: i ino
case shouid payment be submitled with the application.)

4. Myou prefer to send a check by a courier, the courier may deliver the check and Cover Sheet to: US Bank, Attn. Government
Lockbox 956733, 10C5 Convention Plaza, St Louis, MO 63101. (Nole: This address 's for courier delivery only. Contact the US
Bank at 314-418-4821 if you have any questions concerning courier delivery.)

3. For Wire Transfer Payment Procedures, please refer to the MDUFMA Fee Payment Instructions at the foltowing URL:
hitp J/www fda gov/edrh/mdufma/faqs htmi#3a. You are responsible for paying all fees associated with wire transfers.

6. Include a copy of the completed Cover Sheet in volume one of the applicalicn when submitting to the FDA at either the CBER or
CDRH Document Mail Center.

]

1. COMPANY NAME AND ADDRESS (Include name, street
address, city, state, country, and post office code)

FLIR SYSTEMS, INC.
18 ESQUIRE ROAD

2. CONTACT NAME
PAUL DRYDEN

2.1 E-MAIL ADDRESS
drydenp@promedic cc

NORTH BILLERICA. MA 01862

2 2 TELEPHONE NUMBER (Include Area Code)
317-335-3780

1.1 EMPLOYER IDENTIFICATION NUMBER {E.IN)
930708501 2.3 FACSIMILE {FAX} NUMBER (Include Area Code)
317-335-9270

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if you are unsure, please refer 1o the application
descriptions at the following web site: htlp./iwww.fda gov/ccimdufma

Select an application type: 3.1 Select one of the types below;

Premarket notification (510(k}); except for third party reviews MO”Q""B' Application

O Biolegics License Application (BLA)
Premarket Approval Application {PMA)

D Modular PMA

D Product Development Protoco! (PDP)

[ premarket Report (PMR)

Supplement Types:

Efficacy (BLA)

Pane! Track (PMA, PMR, PDP)
{7 Real-Time (PMA, PMR. PDP)
(] 180-day (PMA. PMR, PDP)

4. ARE YOU A SMALL BUSINESS? (See the instructions for more informatioa on determining this status )

D YES., | meet the small business criteria and have submitted the MNO, I am not a small business

required gualifying documents to FDA

4.11f Yes, please enter your Small Business Decision Number

5.18 THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? iF SO, CHECK THE
APPLICABLE EXCEPTION

D This application is the first PMA submitted by a qualified small
business, including any affiliates, parents, and partner firms

] This biclogics application is submitted under section 351 of the
Public Health Service Act for a product licensed for further
manufacturing use only

[:l The sole purpose of the appiicalion is to suppert
conditions cf use for a pedialric population

L‘] The application is submitted by a state or federal
government entity for a device that is not to be distributed
commercially

ves Mo

5.15 THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHiICH FEES WERE WAIVED DUE TQ SOLE USE IN A
PEDIATRIC POPULATION THAT NOW PROPOSES CONDITION OF USE FOR ANY ADULT POPULATION? {If so, the application is
subject to the fee that applies for an original premarket approval application (PMA).)

7. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATION (FOR FISCAL YEAR 2004)

Foren FDA 3607 {08/2003)

17

o i
Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 " l}j



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

Document Mail Center
Federal Food and Drug Administration
Center for Devices and Radiological Health

9200 Corporate Blvd. HFZ 401
Rockville, MD 20850

310(k) Premarket Notification

Flir Systems, Inc.

ThermaCAM Cameras

Telethermographic camera (adjunctive use)

December 19, 2003

&b v oz MBI

|2

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Premarket Notification 510(k) Telethermographic Camera

ProMedic. l;}g& ?

6329 W_ Watcrview Ct. ~ McCordsville, IN 46055-9501
Tel (317) 335-3780 Fax - (317) 3359270

E-mail - drydenptaipromediv.cc Web - www promedic.ce

December 19, 2003

Food and Drug Administration

Center for Devices and Radiological Health
Document Mail Center (HFZ - 401)

9200 Corporate Boulevard

Rockville, MD 20850 <

RE:  510(k) Premarket Notification
PIN #012379-956733 Is
Telethermographic camera (adjunctive use)

ATTN: Document Control Clerk

Flir Systems, Inc. intends to market an Infra-red camera for measuring skin temperature
as an adjunctive screening and diagnostic tool.

This Premarket Notification 510(k) submission has been prepared in accordance with the
Draft Guidance for Format and Content for Premarket Notification $10(k) and
MDUFMA. We have provided:

s User Fee cover sheet

* Premarket Notification Submission Cover Sheet,

* 510(k) Safety and Effectiveness Summary,

e Truthful and Accurate Statement, and

e Indications for Use.

ProMedic, Inc. has been retained as the official correspondent for this submission or
contact details can be found within.

Please feel free to contact me should you have any questions.

Sincergly,
\c; )
Paul D¥vden

President
Regulatory Consultant for Flir Systems, Inc.

Page |
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Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

Premarket Notification 510(k)

Telethermographic Camera

Section
1 introductory Letter
2 Table of Contents
3 MDUFMA User Fee cover sheet
4 FDA Premarket Submission Coversheet
5 General Information
5.1 Establishment Name
52 Establishment Number
53 Official Correspondent
54 Device Name
5.5 Classification
5.6 Classification reference
5.7 FDA Classification code
58 Classification panel
59 Classification name
5.10 Reason for submission
5.11 Predicate devices
512 Performance Standards
5.13 Intended use
5.14 Intended population
5.15 Environments of use
6 Certifications and Summaries
6.1 Summary of Safety and Effectiveness
6.2 Truthful and Accurate Statement
6.3 Indications for Use Statement
7 Labeling
7.1 Proposed Labeling General Content
8 Device Description
8.1 Background
8.2 Device Description
8.3 Intended Use
8.4 Patient Population

Section 2 — Table of Contents

Page Number

10
10
10
10
1o
10
10
10
10
10
11
11
I
i
11

12
13-14
15
16

18
18
18-19
20
20

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

Page 2
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Premarket Notification 510(k)

Telethermographic Camera

Section

10

H

12

13

14

8.5 Environments of Use
8.6 Materials
87 Performance Testing

Comparison to Legally Marketed Predicates

9.1 Comparison

9.2 Differences

93 Substantial Equivalency
G4 Predicate Information

Biocompatibility and Materials
10.1 Biocompatibility

Sterilization Information
11.1 Sterilization information

Hazard Analysis and Software
12.1 Hazard Analysis
12.2 Software

Hazard Plan

Specific Standards
13.1 Performance standards

Certificates

Predicate Information

[4.1 Inframetrics — Infracam-MED — K982327
14.2 Dorex — Spectrum 9000mb — K023434
User Manual

A20 ThermaCAM

Page Number

20
20
20

21
21
21
22
22

23
23

24
24

25
25
25
26-32

33
33
3447

48
49 - 58
59- 62

63
64-173

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Premarket Notification 510(k) Telethermographic Camera

Section 3 - MDUFMA User Fee Cover Sheet

The required MDUFMA has been filed.

The PIN (I

Page 4 ‘,2’ .

L

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Fosm Approved:OMB No. 09300511 Expration Date: August 312008 _See insiructions for OMB Statement

DEPARTMENT OF HEALTH AND HUMAN SERVICES
FOOD AND DRUG ADMINISTRATION
MEDICAL DEVICE USER FEE COVER SHEET

PAYMENT IDENTIFICATION NUMBER:
Write the Payment Identification Number on your check.

A completed Cover Sheet must accompany each original application or supplement subject to fees. The following actions must be taken to
properly submit your application and fee payment:

Electronically submi the completed Cover Sheet to the Food and Drug Administration (FDA) before payment is sent.

Include a printed copy of this completed Cover Sheet with a check made payable to the Food and Drug Administration. Remember

that the Payment Identification Number must be written on the check.

3. Mail Check and Cover Sheet to the US Bank Lock Box, FDA Account, P.O. Box 856733, St. Louis, MO 63195.6733. (Note: In no
case should payment be submitted with the application.)

4 Ifyou prefer to send a check by a courier, the courier may deliver the check and Cover Sheet to: US Bank, Attn' Government
Leckbox 956733, 1005 Convention Plaza, St. Louis, MO 63101, {Note: This address is for courier delivery onty. Contact the US
Bank at 314-418-4821 if you have any questions concerning courier delivery.)

5. For Wire Transfer Payment Procedures, please refer to the MDUFMA fee Payment Instructions at the following URL -
http/iwww fda govicdrh/mdutmalfags. himi#3a. You are responsible for paying all fees associated with wire transfers.

6. Inciude a copy of the completed Cover Sheet in volume one of the application when submitting to the FDA at either the CBER or

CDRH Document Mail Center.

A -

1. COMPANY NAME AND ADDRESS (Include hame, street 2 CONTACT NAME
address. city, state, country, and post office code) PAUL DRYDEN

FLIR SYSTEMS, INC. 2.1 E-MAIL ADDRESS

16 ESQUIRE ROAD drydenp@promedic cc

NORTH BILLERICA, MA 01862

2.2 TELEPHONE NUMBER (Include Area Code)
317-335-3780

1.1 EMPLOYER IDENTIFICATION NUMBER (EIN)
930708501 2.3 FACSIMILE (FAX} NUMBER (Include Area Code)

317-335-9270

3. TYPE OF PREMARKET APPLICATION (Select one of the following in each column; if you are unsure, please refer to the application
descriptions at the following web site: hitp fwww fda goviec/mduima
Select an appiication type: 3.1 Select one of the types below:

Premarket netification {510(k)); except for third party reviews i Original Application
U Biclogics License Application (BLA) Supplement Types:
D Prermarket Approval Application (PMA) D Efficacy (BLA)
D Modular PMA
D Product Development Protocol (PDP)
D Premarket Report (PMR)

Panel Track (PMA, PMR, PCP)
U] Real-Time (PMA. PMR, PDP)
180-day (PMA, PMR, PDP)

4. ARE YOU A SMALL BUSINESS? (See the instructions for more information on determining this status )

D YES, | meet the smali business critaria and have submiited the ENO, lam not a smalf business
required qualifying doecuments to FDA

4.1 If Yes, please enter your Small Busiress Decision Number:

5. 1S THIS PREMARKET APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCEPTIONS? IF SO, CHECK THE
APPLICABLE EXCEPTION.

[ ] This application is the first PMA submitted by a qualified small [[] The sole purpose of the apptlication is 1o support
business, including any affiliates, parents, and partner firms conditions cf use for a pediatric population

j_:] This biclogics appiicaton is submitted under section 351 of the D The application is submitted by a state or federal )
Public Health Service Act for a product licensed for further government entity for a device that is not to be disinbuted
manufacturing use only commercially

6.1S THIS A SUPPLEMENT TO A PREMARKET APPLICATION FOR WHICH FEES WERE WAIVED DUE TO SOLE USE IN A
PEDIATRIC POPULATION THAT NOW PROPQOSES CONDITION OF USE FOR ANY ADULT POPULATION? {If so. the applicatien is
subject to the fee that applies for an original premarket approval application (PMA).)

Jves Wino

7. USER FEE PAYMENT AMOUNT SUBMITTED FOR THIS PREMARKET APPLICATICN (FOR FISCAL YEAR 2004)

Foirn £Da 2601 (D8/2003)

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796i8118 /i
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Premarket Notification 510(k)

Telethermographic Camera

Section 4 — 510(k) Submission Cover Sheet

CDRH SUBMISSION COVER SHEET

Date of Submission: December 19, 2003

FDPA Document Number:

~ Report Amendment

_ 135-day Supplemem

_ Realtime Review

Notice of Completion
~ Notice of
Complctzon
~ Amcndment to PRP

information
_ Tradinionat

~ Special
Abbreviated

Section A Type of Submission
PMA PMA Supplement FDP 510¢k) Meeting

__ Onginal submission __ Regular __ Presubnussion XX Original _ Pre-IDE imecting,
summary submission

__Modules submussion | Special __ Original PDP XX Traditional __ Pre-PMA mecting

__ Amcadment _ Pancl Track __Notice of intent to __ Special _ Pre-PDP meeting
start clinical nals

_ Repont __ 30-day Supplement _ Intention 1o submn __Additional _ PBO-day mecting

__ Crther (specily)

IDE

Humanitarian
Device Exemption

Class II Exemption

Evaluation of
Automatic Class 111

QOther Submission

__ Original submission
__ Amendiment

~ Supplement

_ Orniginat submission
~Amcndmoent

__ Supplement
Report

__ Origimal su
__ Additional
information

Designation
_ Original submission
__ Additional
information

iboission Describe submission:

Section B

Applicant or Sponsor

Company / [nstitution name:
Flir Systems, Inc.

Establishment registration number:
Filed not yvet received

Dhvision name {if applicable):
Thermography

Phene number {include area code):

(978) 901-8227

Street address:

FAX number (include area code):

16 Esquire Road (978) 901-8532
City: State / Province: Country: ZIP / Postal Code:
North Billerica MA USA 01862

Contact name: Tom Scanion

Contact title:

Thermography

Vice President Americas

Contact e-mail address:
tom.scanlon@flir.com

' Section C

Submission corres

ondent {if different from above)

Company / Institution name:
ProMedic, Inc.

Establishment registration number:

Division name (if applicabie):

Phone number {include arca code):

(317) 335-3780

Street address:

6329 W. Waterview Ct.

FAX number (include area code):

(317) 335-9270

City:
McCordsville

State / Province:

IN

ZIP  Postal Code:

46055-9501

Country:

Contuct name: Paul Drvden

Contact title: President

I

Contact e-mail address: (lrydenp@prnmedic.cc

Page 6
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Telethermographic Camera

FDA Document Number:

Section D1

Reason for Submission - PMA, PDP, or HDE

_ New device

__ Withdrawal

__ Additienal or expanded
indications

__ Licensing agreement

__ Process Change:
__ Manufacturing
__Steritization
__packaging
__ Other (specify betow)

__Response to FDA
correspondence:
_ Request for applicant hold
__ Request for removal of
applicant held
_ Request for extension
__ Request to remove or add
manufacturing site

Other reason {specify):

__ Change design, component
or spectfications:
__ Seftwarc
__ Color Additive
_ Material

_ Specifications
_ Other (specity helow)

__ Labeling Change:
_Indications
__ Instructions
__ Performance characteristics
__ Shelf Life
Trade Name
__ Other (specify below)

__ Location change

___Manufacturer
_ Stenlizer
_ Packager

_ Distributer

__ Report submissions:
__ Annual or periodic
__ Post-approval study
_ Adverse reaction
. Device defect
_ Amendment

_ Change in owaership

__ Change in correspondent

Section D2

Reason for Submission - IDE

__ New device

__Addition of institution

. Expansion / extension of study
__ IRB certification

__ Reguest hearing

 Request waiver

__ Terminatien of Study

_ Withdrawual of application

__ Unanticipated adverse effect
__ Notification of emmergency use
_.. Compassionate use request

_ Treatment [DE

_. Continuing availability request
__ Other reason (specify):

___Change in:

Correspendent
__ Design
_ Informed Consent
.. Manufacturer
___ Manufacturing process
Protocol - feasibility
__ Protocol - other

_ Sponsor

___ Report Submission;
__ Current investigator
_ Annual progress
___ Site waiver limit reached
Final

__ Response 10 FDA letter
cancerning:
_ Conditional approval
_ Deemed approval
__ Deticient final report
_ Deficient progress report
_.. Deficient investigator report
__ Dusapproval
_ Request extension of time
to respond to FDA
_ Request meeting

Section D3

Reason for Submission - 510(k)

XX New device

Addition or expanded indications

Other reasons {specity):

__ Change in technology

_. Change in design

._ Change in materials

_ Change in manufacturing process

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Premarket Notification 510(k)

Telethermographic Camcra

FDA Document Number:

Section E

Additional Information on 510(k) Submission

Product codes of devices to which substantial equivalence

Sumimary ef, or statement concerning, safety and

15 claimed: effectiveness data:

1 2 3 4 XX 510¢k) Summary attached
LHQ

5 6 7 8 _.510(k) Statement

Information on devices to which substantial equivalence is claimed:

S10(k) Number

Trade or Proprietary or Model Name

Manufacturer

1 K982327 1 Infracam-Med I Inframetrics, Inc. Purchased by
Flir Systems, Inc.

2 K023434 2 Spectrum 9000mhb 2 Dorex, Inc.

3 3 3

4 4 4

Section F Product Information - Applicable to ALL Applications

Common or usual or classification name:

System, Telethermographic (adjunctive use)

Trade or Preprietary or Model Name

Model Number

i A, E, S, and P series

)

ey

FIDA document numbers of all prior related submissions (regardiess of outcome):

! 2

K982327

2
2

Data included in submission: XX Laboratory testing

— Animal trials

__ Human trials

| Section G

Product Classification - Applicable to ALL Applications

Preduct code:

LHQ

C.F.R. section:

884.2980

Device class:
XX Class 1
Class 111

o Class il

~ bnelassified

Classification panel: Obstetries / Gynecology

Indications {From labeling):

The Flir device is intended for use as an adjunct to other clinical diagnostic procedures in
the diagnosis, quantifying, and screening of differences in skin surface temperature
changes. It can visnalize, document temperature patterns and chanues

Page 8
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Premarket Notification 510(k)

Telethermographic Camera

Note: Submission of this information does not affect the
nced to submit a 2891 or 289 1a Device Establishment
Registration form.

FDA Document Number:

Section H Manufacturing / Packaging / Sterilization Sites

XX Original FDA Establishment XXManufacturer __ Contract Sterilizer

_ Add __ Delete Registration Number: _. Contract Manufacturer __ Repackager / relabeler
Not yet filed

Company / Institution name:
Flir Systems AB

Establishment registraticn number:
Not yet filed

Division name (1t applicable):

Phone number {include arca code):

011-46-8 753 2755

Street address:

Rinkebyvagen 19, PO Box 3

FAX number (include area code):

011-46-8 755 0752

City: State / Provinee:

Danderyd

Country: ZIP / Postal Code:
Sweden SE-182 t1

Contact name: Olof Gawell

Contact title:

Contact e-mail address:

Director, Quality Assurance ogawell@flir.se
__ Original FDA Establishment . Manufacturer _ Contract Sterilizer
Add Delete Registration Number: Contract Manufacturer _ Repackager / relabeler

Cempany / Institution name:

Establishment registration number:

Division name (if applicable):

Phone number (include area code):

()
Street address: FAX number (include area code):
)
City: State / Provinee: Country: ZIP / Postal Code:

Contact name;

Contact title:

I Contact c-mait address:

Page 9
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Premarket Notification 510(k)

Teiethermographic Camera

5.3

5.6

Section 5 — General Information

Establishment name

Establishment Number

Official Correspondent

Device Name

Classification

Classification Reference

FDA Classitication code

Classification panel

Classification name

Reason for Submission

Predicate devices

Flir Systems, Inc.

Filed, to be assigned

Paul Dryden
ProMedic, Inc.
0329 W. Waterview Ct.

McCordsville, IN 46055-9501

Telethermographic camera
Series (A E, S, and P)

Class |

21 CFR 884.29%0

LHQ

Obstetrics / Gynecology

Telethermographic system (adjunctive use)

New device

Technology
Inframetrics, Inc.
[nfracam-Med - K982327

Indicattons of Usc
Dorex, Inc.

Spectrum 9000mb - K023434

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

Page 10
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Premarket Notification 510(k) Telethermographic Camera
5.12  Performance standards None applicable under Section 514
5.13  Intended use The Flir device 1s intended for use as an adjunct to

other clinical diagnostic procedures in the
diagnosis, quantitying, and screeming of differences
in skin surface temperature changes. [t can
visualize, document temperature patterns and

changes.
5.14 Intended Population Not applicable
5.15 Environments of use Hospital

Sub-acute mstitutions
Public areas, such as airports

Page 11 - C{

P

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

Premarket Notification 510(k) Telethermographic Camera

Section 6 - Certifications and Summaries

Section Description
6.1 S10¢k) Summary of Safety and Effectiveness
6.2 Truthful and Accurate Statement
| 6.3 Indications for Use o

Page 12
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Premarket Notification 510(k)

Telethermographic Camera

Lﬁ.l 510(k) Summary of Safety and Effectiveness 1

Non-Confidential Summary of Safety and Effectiveness

Fhr Systems, Inc.
16 Esquire Road
North Billerica, MA 01862

Official Contact:

Proprietary or Trade Name:

Common/Usual Name:
Classification Name:

Predicate Devices:

Device Description:

Intended Use:

Environment of Use:

Page | of 2
December 19, 2003

Tel (978) 91-8227
Fax {978) 901-8532

Tom Scanlon

Series A, I, S, and P - IR cameras
Telethemmographic system
Telethermographic system (adjunctive use)

Technology
Inframetrics, Inc.
Infracam-Med — K982327

Indications of Use
Dorex, Inc.
Spectrum 000mb - K023434

Flir manufactures a number of IR camera’s, they all include the
same basis temperature measurement and sensing technology.
They arc non-contacting and employ passive infrared emissions
for sensing temperature variations,

The captured encrgy is processed by software to produce digital
output values of the thermal energy captured by the camera’s
thermat sensors.,

The Flir device is intended for use as an adjunet to other clinical
diagnostic procedures in the diagnosis, quantifying, and screening
of differences in skin surface temperature changes. It can visualize,
document temperature patterns and changes

Hospital, Sub-acute Instititions, public arcas, i.c.. airports

Page 13
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Premarket Notificatton 510(k) Telethermographic Camera

Non-Confidential Summary of Safety and Effectiveness
Page 2 of 2
December 19, 2003

L General Technical Characteristics J
’Kttribute Proposed devices — Series - A, E,S, P ]
Indications for use The Flir device is intended for usc as an adjunct 1o
other clinical diagnostic procedures in the
diagnosis, quantifying, and screening of differences
in skin surface temperature changes. 1t can
visualize, document temperature patterns and
changes |
Prescription No ]
Intended population Not apphicable
Intended Environment of Use Hospital, Sub-acute Institutions, public arcas. i.c..
AIrports |
Design |
Method of data collection Non-contacting detection of passive infrared
CImssions
Data processing CPU
Detector type Focal Plane Array
Display Monitor or 1.CD
Temperature ranges -40°C to + 250 °C
Accuracy +2°C or + 2% of reading
Materials
Not applicable | Device is non-contacting
Performance Standards
Under Section 514 None
Complies with various ISO standards EMC. EM] B
[[)ifferences between Other Legally Marketed Predicate Devices :’

The data within the submission demonstrates that the proposed deviee is safe, effective, and
substantiafly equivalent when compared to the predicate devices.

Page 14
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Premarket Notification 510(k) Telethermographic Camera

D62 I're narket Notification - Truthful aml Accurate Statemcnt

1 certily the 1, In my capacity as Vice President Americas Thermagraphy lor Flir Sysiems.

e, | belic ve to the best o0 imy knowledze. that all data and information submitted in e

/,ps:eqmcs:‘:i FotiBeatian are truiful and accurate st that o material (201 has been ot icd

s

< /f// f -

Vice Presic ent Americas Vhermuography
I°lir Systear s, Inc.
December 9, 2003

Page 15
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Premarket Notification 510(k) Telethermographic Camera
BJ Indications for Use *]
Page 1 of |
510(k) Number: KA “]é( (To be assigned)
Device Name: Telethermographic camera

Series A, E, P, and §

Initended Use: The Flir devices are intended for use as an adjunct to other
clinical diagnostic procedures in the diagnosis, quantifying,
and screening of differences in skin surface temperature
changes. It can visualize, document lemperature patterns
and changes.

Environment of use: hospital, sub-acute, public areas, i.c..
airports

Concurrence of CDRH, Office of Device Evaluation (OBE)

Prescription Use or Over-the-counter use
{Per CFR 801.109)

Page 16 .
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Premarket Notification 510{k) Telethermographic Camera

Section 7 - Labeling

7.1 General Labeling Content

The labeling will inciude this basic content.

Part / reorder number

Lot/ control number placed on the label or device
Description and contents

Intended use

s (autions, Warnings

» Directions for Use

e Manufacturer’s name

Section 15 contains a sample of a typical User Manual.

Page 17 —
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Premarket Notification 510(k) Telethermographic Camera

Section 8 — Device Description

8.1 Backgreund ]

Using Infrared technology to measure temperature variation of the surface of the body is
common place.

These devices use self-emanating infrared radiation technology to detect, measure and
quantify patient skin temperatures. They are battery or AC power and do not touch the
patient.

Some devices use the technique as an adjunctive diagnostic screening tooling for a
number of procedures including:

» Skin temperature variation,

* Viewing heat patterns of heart tissue and vessels during coronary artery bypass

surgery.

The Flir Systems’ IR cameras are intended for skin temperature only,

fs.z Device Description

FLIR manufactures a number of IR cameras; they all include the same basic temperature
measurement and sensing technology. They are non-contacting and employ passive

infrared emissions for sensing temperature variations.

The captured energy is processed by software to produce digital output values of the

thermal energy captured by the camera’s thermal sensors.

Table 1 lists the basic technological feature and characteristics for the different cameras

and Table 2 discusses the differences.

Page 18
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Telethermographic

Camera

Table 1 — General Features and Specifications

Feature

Specifications

Imaging performance

Field of view

24° 10 25°

Means of focusing

‘| Manual, automatic or motor drive

_Thermal sensitivity

0.08°C 10 0.12°C and 80-120 mK

Detector

Focal Plane Array

160 x 120 pixel or 320 x 240 pixel

Spectral range

7.5 - 13 um

Temperature range

Temperature ranges

-40 °C to + 250 °C

Accuracy

+2 °C or + 2% of reading

Power and operating conditions

Power Input

Battery or AC

Operating temperature range

-15°%Cto+45-55°C

Storage temperature range

-40°Cto+70°C

Humidity

20-95% non-condensing

Physical specifications

Weight range

0.70kg to 1.40 kg

Size (LxWxH)

Typically - 207 mm x 92 mm x 109 mm or

265 mm x 80 mm x 105 mm

 Video display and interface

Video Built-in LCD
Interface RS 232 port to monitor
UBS to computer monitor
| Mounting Handheld / portable and fixed mounted

Table 2 — Differences of the various series

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

mature A series E series P series S series
Mounting Fixed Fixed / portable | Portable Portable
Method of Manual Manual Automatic or Automatic or
| focusing Motor manual manual
Focal Plane 160 x 120 160 x 120 320 x 240 320 x 240
| Array 320 x 240 7
Imaging External LCD LCD LCD
viewing monitor
Weight 0.8to14kg 0.7 kg 1.4 kg 1.4 kg
Thermal 0.08 - 0.12°C 0.12°C 0.08 °C 0.08 °C
sensitivity
Page 19
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Premarket Notification 510(k) Telethermographic Camera
I — - - )
8.3 Intended Use - o ]

The Flir device is intended for use as an adjunct to other clinical diagnostic procedures in
the diagnosis, quantifying, and screening of differences in skin surface temperature
changes. It can visualize, document temperature patierns and changes

[8.4 Patient Population B ~ _ . ]

As indicated by the clinician.

I 8.5 Environments of use

Hospital, Sub-acute Institutions, public areas, i.e.. airports.

8.6 Materials | . - ]

There are no materials which come in contact the patient.

8.7 Performance Testing

There are no performance standards for these devices under Section 514,

Flir Systems as part of their ISO 9001 certification and requirements for CE marking in
the European Union have had the devices tested to a number of international standards.

The standards to which the various models and their components have been tested and
comply are listed below.

Emdard jes

Page 20
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Telethermographic Camera

Section 9 — Comparison to Predicates the Establishment of
Substantial Equivalence

KX

Comparison to Other Legally Marketed Predicate Devices

The following comparison table details the primary attributes of the intended device and
tegally marketed predicate devices. The most significant attributes have been listed.

Attribute Proposed Device Predicates Dorex
Inframetrics Speetrum 9060mb
K982327 K023434

Indications for use — Yes Yes but for cardiac Yes
Adjunctive diagnosis for measuring applications
temperature patterns and changes
Method of data collection Yes Yes Yes
Nen-contacting, passive infrared
Collection instrument — IR camera Yes Yes Yes
Data Processing — CPU and software Yes Yes Yes

- Deteclor iype Yes Yes Yes
Focal Plane Array
Temperature ranges -40'C 1o + 250 °C Not stated + 15"Clo40°C
Accuracy +2°C or+ 2% of Not stated Not stated

reading

Display Monitor / LCD Monitor Monitor
None applicable under Section 514 Yes ~ Yes Yes

9.2

There are no significant differences between the proposed devices and the predicates.

|

Differences between Other Legally Marketed Predicate Devices

|9.3 Substantial Equivalency J

The Flir IR cameras are viewed as substantially equivalent to the predicate devices since
they:

* Have the same intended uses —
o Dorex Spectnun 9000mb - K023434
e Have the same environments for use —
o No Disted restrictions on the environments of use

Page 21t
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* Arc of the same design -
o Dorex and Inframetrics

» They utilize the same technologies —
o Inframetrics

* No materials come in contact with the patient skin.
o Dorex and Inframetrics

’9.4 Predicate Information ]

Section 14 includes predicate information for the Inframetrics — Infracam-Med, K982327
and Dorex — Spectrum 9000mb — K023434.

Page 22 ,
He
Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

Premarket Notification 510(k) Telethermographic Camera

Section 10 - Biocompatibility

10.1  Biocompatibility ]

The proposed device and its components never come in contact with the patient’s skin;
therefore no biocompatibility testing is required.

Page 23
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Section 11- Sterilization Information

ul.l Sterilization

The device is not provided sterile.

Page 24
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Section 12- Hazard Analysis and Software

m.l Hazard Analysis —l

We have included a hazard analysis for the basic E series camera as an example. The
Hazard Analysis follows this section.

L12.2 Software

The software incorporated in the ThermaCAM cameras captures and records the
temperatures from the internal temperature sensors and then store and displays the data.

The software is considered a low level of concern.

Page 25
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FLIR Systems

Thermography, Danderyd

Product Name: ThermaCAM E Series
Document Title: Hazard Analysis Plan

Document Number:
Document Filename:

OTHER
STAMP HERE

| CONTROLLED COPY/ MASTER COPY |
: STAMP HERE :

COMPANY PROPRIETARY AND CONFIDENTIAL

O ¥ o DCO O
Da be D ptio
111/05 | GEERE| Drar | |
19/11/03 DEEE | izl Release N
cSYSTEMS'
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Premarket Notification 510(k) Telethermographic Camera

Section 13 - Performance Standards

13.1 P_ejjfgljma!jé_e Standards

There is no performance standards established under Section 314.

As patt of Flir's compliance with CE marking for the Eurepean Union and 1SO 9001
certification the devices have been tested to a number of international standards.

Page 33
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SFLIR
¥ E—

Calibration and traceability of the measurement accuracy of
Thermal Imaging Systems manufactured by FLIR Systems AB
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4 Camera calibration
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Premarket Notification 510(k) Telethermographic Camera

Section 14 — Predicate Information

Section Description
14.1 Inframetrics — Infracam-Med — K982327
14.2 Dorex, Inc. — Spectrum 9000mb — K023434

Page 48
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Ki%2327
AUG 18 1998
510¢k) Summary
for
Inframetrics InfraICAM-MED

1. COMPANY NAME AND ADDRESS

Applicant Name and Address

Inframetrics, Inc.

16 Esquire Road

North Billerica, MA 01862-2598

Contact Person

Michael Paulding, Medical Products Manager

781-670-5555

Date of Summary Preparation

July 1, 1998
2. DEVICE NAME

Proprietary Name: Inframetrics InfraCAM-MED

Commorn/Usual Name; Thermographic Camera System

Classification Name: Telethermographic System

Surgical Camera and Accessories

3. IDENTIFICATION OF THE PREDICATE OR LEGALLY MARKETED DEVICE(S) TO
WHICH EQUIVALENCE IS BEING CLAIMED

The Inframetrics InfraCAM-MED is substantially equivalent to several legally
marketed infrared thermography systems, such as the Opgal IVA-2000 distributed
by OPGAL (K951806), and the Inframetrics Model 535 Infrared Medical

Thermography System (K822729).

Inframetrics, Inc. 510(k) 7/1/98
Inframetrics InfraCAM-MED Page E-1

i
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4. DEVICE DESCRIPTION

The InfraCAM-MED is a small infrared camera with integral high-resolution CRT
viewfinder. It is a battery operated thermal imaging system that is completely self
contained with integral TV compatible display. The InfraCAM-MED is qualified
to MIL STD 810E. The camera head houses the thermal image camera. During
surgﬁry_, the camera is situated outside the steriie field therefore it is not covered

by a sterile drape.

5. INTENDED USE

The InfraCAM-MED is a non-contact, non-invasive, non-radiating, thermal
(infrared) imaging video camera intended as an adjunctive diagnostic device for
viewing heat patterns generated by the relative surface temperature of human heart
tissue and vessels during coronary artery bypass graft surgery. Images of the
exposed heart may be captured as a black/white video image using VHS/SVHS
videotape, or a black/white still image using a thermal image printer. The
InfraCAM-MED Thermal Coronary Angiography imaging camera may be used to
perform the following:

» Viewing and documenting temperature differences between myocardium, graft
and vessels distal to the anastomeotic site generated by the injection of cold or
warm fluid into the proximal end of a vein graft.

» Viewing and documenting temperature differences between myocardium, graft
and vessels distal to the anastomotic site generated by blood flow after release

of the cross clamp(s) on a arterial graft.

* Viewing and documenting temperature changes to the myocardium during the
retrograde or antegrade perfusion of warm or cold cardioplegia.

6. A Statement of How the Technological Characteristics of the Device Compare
to Those of the Predicate or Legally Marketed Device{s) Cited

The Inframetrics InfraCAM-MED is substantially equivalent to the Opgal IVA-
2000 and the Inframetrics Model 535 Infrared Medical Thermography System in
intended use in that they all are intended to visualize and document temperature

Inframetrics, Inc. 510(k) 711198
Inframetrics InfraCAM-MED Page E-2 &7 q
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patterns and temperature changes in tissue temperature during coronary artery
bypass surgeries. In addition, the InfraCAM-MED is intended to view and
document temperature differences between myocardium, graft and vessels distal to
the anastomotic site generated by the injection of cold or warm fluid into the
proximal end of a vein graft, view and document temperature differences between
myocardium, graft and vessels distal to the anastomotic site generated by blood
flow after release of the cross clamp(s) on an arteriat graft, and view and document
temperature changes to the myocardium during the retrograde or antegrade

perfusion of warm or cold cardioplegia.

All three systems have various design features in common. Neither the InfraCAM-
MED, the Model 535 Infrared Medical Thermography System nor the [VA-2000
is in direct contact with the patient. The systems vary in components and
accessories. All three include a thermal image camera. The IVA-2000 and Model
535 include a CCD camera, videeccassette recorder, and thermal printer while the

InfraCAM-MED includes only the camera.

Unlike the IVA-2000 and the Model 535, the Inframetrics InfraCAM-MED does
not allow image capture and storage for subsequent retention and/or review. The
Inframetrics InfraCAM-MED and both predicate devices display images in real
time with the capability for printing and recording. The IVA-2000 and the Model
535 use keyboard eniry of relevant procedural data, such as patient identifiers.
The Inframetrics InfraCAM-MED does not provide for data entry or overlay of
information on the image whereas both the Model 535 and the IVA-2000 do both.

The InfraCAM-MED displays the thermal image in 256 shades of Black and
White, whereas the IVA 2000 uses 256 shades of Black/White or Red/White. No
color bar is utilized. The Model 535 is color selectable in 6, 10, 14, or 20 colors.
Neither the proposed InfraCAM-MED nor the IVA-2000 displays the temperature
of the target whereas the Model 535 displays temperature in degrees. The IVA-
2000 is software controlled. The Inframetrics InfraCAM-MED and the Model 535
do not utilize a microprocessor for any function.

Additionally, both animal and clinical testing were performed using the InfraCAM-
MED which showed that the InfraCAM-MED performs as intended.

Inframetrics, Inc. 510(k) 7/1/98
Inframetrics InfraCAM-MED Page E-3 _7
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l _/C DEPARTMENT OF HEALTH & HUMAN SERVICES

Public Health Service

Lo MALTE,
o

AUG |8 1998

Inframetrics, inc.

c/0 Mary McNamara-Cullinane
Medieal Device Consultants
49 Plain Street

North Attleboro, MA 02760

Dear Ms. McNamara-Cullinane:

Re:

Food and Drug Administration
9200 Corporate Boulevard
Rockville MD 20850

K982327

Inframetrics InfraCAM-MED
Dated: July 1, 1998

Received: July 2, 1998

Regulatory class: [

21 CFR 884.2980/Procode: 90 LQH

We have reviewed your Section 510(k) notification of intent to market the device referenced above and we have determined the
device is substantially equivatent (for the indications for use stated in the enclosure) to devices marketed in interstate '
commerce priot to May 28, 1976, the enactment date of the Medical Device Amendments, or to devices that have been
reclassified in accordance with the provisions of the Federal.Food, Drug, and Cosmetic Act (Act). You may, therefore, market
the device, subject to the general controls provisions of the Act. The general controls provisions of the Act include
requirements for annual registration, listing of devices, good manufacturing practice, labeling, and prohibitions against

misbranding and adulteration.

If your device is classified (sce above) into either class Il (Special Controls) or class [ (Premarket Approval), it may be subject

to such additional controls. Existing major regulations affecting your device can be found in the Code of Federal Regulations,

Title 21, Parts 800 to 895. A substantially equivalent determination assumes compliance with the Current Good Manufacturing
Practice requirements, as sct forth in the Quality Systemn Regulation (QS) for Medical Devices: Genera! regulation (21 CFR

Part 820) and that, through periodic QS inspections, the Food and Drug Administration (FDA) will verify such assumptions.

Failure to comply with the GMP regulation may result in regulatory action. In addition, FDA may publish further

announcements concerning your device in the Federal Repister. Please note: this response to your premarket notification

submission does not affect any obligation you might have under sections 534 through 542 of the Act for devicas ufiderthe ™~

Electronic Product Radiation Centrol provisions, or other Federal laws or regulations.

This letter will allow you to begin marketing your device as described in your 510(k) premarket notification. The FDA finding
of substantial equivalence of your device to a legally marketed predicate device results in a classification for your device and

thus, permits your device to proceed to the market.

Ifyou desire specific advice for your device on our labeling regulation (21 CFR Part 8¢ and additionally 809.10 for in vitro
diagnostic devices), please contacl the Office of Compliance at (301) 5944613, Additionally, for questions on the promotion
and advertising of your device, please contact the Office of Compliance at (301) 594-4639. Also, please note the regulation
entitled, “Misbranding by reference to premarket notification® (21 CFR 807.97). Other general information on your
responsibilities under the Act may be obtained from the Division of Small Manufacturers Assistance at its toll-free number
(800) 638-2041 or (301) 443-6597 or at its Intemet address *hitp/fwrarw. fda. govicdrh/dsma/dsmamain. himl ™,

Enclosure

Sinccrcly'yours,

SN o }/L .

Lillian Yin, Ph.D.

Director, Division of chrodl‘lctiv 3
Abdominal, Ear, Nose and Throa[l
and Radiological Devices :

OfTice of Device Evaluation

Center for Devices and
Radiological Health

l
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51 0(]:) Number (1{ iznown):

Device Name: __Inframetrics InfaCAM-MED |

Indications For Use:

The InfraCAM—MED 1s a nen-contact, non-invasive, non-radiating, thermal (in{:rared)
imaging video camera intended for viewing heat patterns geuerated lny the relative surface
temperature of human heart tissue and vessels during coronary artery bypass surgery. [mages
of the exposed heart may be captured as black/white video images using VHS/SVHS
videotape, or black/white still images using a thermal image printer. The InfraCAM-MED

may be used to perform the foHow-ing:

»  Viewing and c]ocumenting temperature differences between myocarc]ium, gra[t and
vessels distal to the anastomotic site generaiec] l)y the injection of cold or warm fuid

into the proximal end of a vein graft.

»  Viewing and documenting temperature differences between myocardium, graft and
vessels distal to the anastomotic site generated IJy blood flow after release of the

- cross clamp(s) on an arterial graft.

*  Viewing and documenting temperature cl’:anges to the myocardium during the

- retrogracfe or antegrade perﬁtsion of warm or cold car&iop]egia.

{PLEASE DO NOT WRITE BELOW THIS LINE . CONTINUE ON ANOTHER PAGE IF NECESSARY)

(. 'i\.rision Sign-0ff)
D:ws:on. of Reproducrivc, Abdom|
and Radiological Devices

510¢k) Number%

Prescription Use / CR Over-The-Counter Use _
(Per 21 CFR 801.109)

nal, ENT,

(Optional Format §-2-96}

Inframetrics, Inc.  516(k) 7/1/98 CONFIDENTIAL
Inframetrics InfraRCAM-MED Page vi

T2
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Infrumetrics Focal Plane Array
Thermal Imagers allow clear
visvalization of both SV and I7A
grofts. Occlusions, particularly
anatomic sites, ore seen instantly,
Leaks ars visible as well. TCA is
performed in under two minutes
without disroption to the surgical
procedure. Inframetrics” superb
image quality allows even retro-
grade venous flow fo be seen,

Thermal Coronary Angiography (FCAY is the use of an infra-
red thermal imaging camera 1o obtain a real-time “heat pic-
ture”of the heart. All objects emit photons at various ¢x-
cited states in accordance with their temperature. As an
infrared detector ts impacted by these photons. it converts
their energy into electrical impulses that are assembled into
a video image.

TCA can help the surgeon immediately identify and docu
ment problems during bypass surgery. and can produce real-
time video of blood [Tow at, and distal to. the anastomotic
stte without the use of contrast agents or tonizing radiation.
InTCA, as tissue warms it appears brighter (whiter). and as
it cools it appears darker. The tempermuure differences pro-
duced by warmer blood flowing through an internal tho-
racic arrery (ITA) graft or by injecting cold cardioplegic
solution into the proximal end of a vein graft produce a

black and white contrast video imagc.

Leipzig Germany,

Afl thernal coronary angiograpy lmages from Therpal
Coronary Angiography: A Method For Assessing Grafl
Patency And Covonary Anatomy In Coronary Bypass
Surgery Volkmar Fatk M.D.. Fricdrich W Mohr M.D.. Ann Thorac
surg 1997 May 0315 1506-7, Drs. Mohr and Falk are located at
Universitaet Leipzig. Herzzentrumr, Klinik fuer Herzchirurgic.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 5 6 m
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show progression of

cardioplegia which to '
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LARG Applications

Pre-Graft Placement: ¢ Immediate documentation of the
success or failure of
revuscularization prios 1o
wound closure.

+ Requires no contact swith the

¢ Helps locate native coronary
ATTETICS.

+ Visualizes and documents
perfusion of cardioplegia and

[rtiernt,
ensures myocardial protection ¢ No ionizing radiation.
¢ Helps locate intramuscutar + No need for contrast AgeNLs.
coronary arteries in re-operation *+ No interference with the surgica
patients. procedure,
LPost-Graft Placement: ¢ Ceiling-mounted configuration

¢ Verifics and documents grafi for space optimization.

patency.

* Verifies and documents
myocardial perfusion,

+ Visualizes and documents blool
flow distal to the anastomotic
site to check for distal
occlusions,

The Inframctrics InfraCAM - MED TCA video cunera wses u focal plane arrav
deteetor to produce high-roolution images of the heart during CABG
procedures. Tt can be connected to standard Openiting room video recording,
cquipment and monitors ot a video cable. The InfradAM - MED is designed to
be ceiling-mounted Clett iy, 2e) or wallmounted on a camera arni, and
positioned above and perpondiculir to the chest cavity. Additionadly. its
lightweight constraction wnd smalf size B2 375" N LV L W s ID allow o
hand-held nse option if (e < stem is placed ina sterile bag

”~

Ff .
F 57
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ABOUY
g J § R&MEI@KS Inframetrics is a world leader in the design and mdii-

Suacture of infrared thernal IRaging and medasurenent systems. Sivice O JOLerd-
g in 1975 we bave introduced a broad scope of new products based 1upon cori-
Inuing innovation dand proven performarice. We continue to pioneer: cdraice.
dird vefine IR technology Today, an drrd) of Inframetrics’ userfriendfy IR SPSterns
dre being applied in such diverse fields ds: predictive maintendaice. product re-
sedrch and devetopnient, aerospace research. nondestructive COAUAtion. process
sonitoring and control/ Q. electronics desien and THATIfd CLITTNg, et fgelion,
sedrch and vescue, sureeillance, luau enforcement, and the military: Throwgh ooy
bternational sales network, Inframetrics serves o worldwide customer bese thet
tncludes Fortune SO0 compenies, siall 1o modinn sized HATIUfdClirers, 01eersi-
tivs and research OraAnizations, electric utilities. wyed LOUernment dgencies. A
Jocus on Creal world researeh., dpplications erigineering. custonier retinine uiidd
DIghly responsive onesite field dpfications support hes biilt o clistonier lenyertiy
Jor Inframetrics tonmatched in the imifrared friedusty:

imframetric

The Infraveed .SpccialisiS

European Headguarters inframetrics Infrared Svsierns Lig, Inframeirics France 1.z .n)
VB R Inframeincs Riversicie Stutlio torug Mare Seguain
tdechelse Steenwey 277 Lunmord Ml BEEY

-1 800 vikvoorde Buxton Road E974% Genas Cedex
Bakewell Derbyshire France
United Kingdom Tui
Tel' +{39) 18598133 00 Ba

Faw: «{44) 1622 514 00

A%

i
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Regulation Number
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Date Received
Decision Date
Decision

Classification Advisory
Committee

Review Advisory Committee

Statement/Summary/Purged
Status

Statement

Type

Reviewed By Third Party
Expedited Review

System, Telethermographic
(Adjunctive Use)

884.2980
K023434

Dorex Spectrum 9000mb
Thermography System

Dorex, Inc.
954 North Lemon St.
Orange, CA 92867

Mel Kutas

LHQ

10/15/2002

11/14/2002

Substantially Equivalent (SE)

Obstetrics/Gynecology
Radiology
Statement Only

Statement
Special
No

No
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]DOREX

DIGITAL INFRARED IMAGING

Spectrum 9000MB Medical Specifications
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The Dorex Advantage

Dorex has made dramatic advances in imaging speed and quality
through the use of state-of-the-art, focal plan “staring” technology. Using
VOx resistive microbolometer technology, Dorex is able to capture
exceptionally precise images in real-time, while trimming equipment bulk

http://wowestioresd Cantapt 600 GRIRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-?3‘,11%/03
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and limiting moving parts to a singie unit. The inherent simplicity of the
staring focal plane architecture makes true IR portability a reality.
Room-temperature operation eliminates the need for cryocooling, which
improves sensor reliability while reducing sensor power and cost.

System Architecture:

Versatile software that puts control in your hands with Dorex ™,
Windows ™ software. All the imaging power of focal plane technoiogy is
at your command through a simple interface. In moments you can open
several windows for comparison views, develop databases
automatically, create instant charts and make 3D graphs to highlight
areas of special interest. Dorex aiso develops customized software for

specialized applications.

Flexible Data Output

Dorex Spectrum 9000 camera offers digital output, allowing direct
interface with a computer. This allows easy archiving of data for future
retrieval and analysis.

Compact Camera Components
Dorex has streamlined components within the camera. The Image
Processor is the heart of the system, operating the FPA, providing
calibration, gain and offset control, and output to a computer using
proprietary Dorex Digital Output Board.

nSn?(r:lrso%'olii:;t;tegncooled Specifications ,

[Focus Distance —“3 - Inf. j

|Lens f# Jlo.s N

[Number of detectors (Az) ] 320

[Number of detectors (Ei) J[240 |

FOV (deg), Az [24.86

FOV (deg), El 18.65

[IFOV (mrad) (1.02 |

Spectral band (microns) [8—14 I

Frame rate (Hz) —]@ (Real-time) |

Number of samples “76,800 j
|

[

1
i 1

htp-// Wit i SRR csompdRr el GIRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8948/03



DOREXR$pertupiosesoriBInNedicell SReqestifni) 15-6830; Released by CDRH on 11-1 8—2011§ge 30f3

lTemperature range ”15—40°C J
|Sensor ambient temperature calibration ”Internal / automatic <|
[Output 1[100% digital output |
[Software:

[Continuous Imaging & Image Capture 3D Topography w/rotation ]
,Real Time Image Comparison Image Magnifier |
[Thermal Density {Histogram) Text Mode

!Sefectable Area Temperature - Single/Multiple | Patient Data Base

’Multiple Image Display Video Reverse Polarity
2D, 3D, or Line Temperature Graphing 256 Colors

* Optional Network Capability JL J

|Isotherm/Subtherm Display —“Color/Monochrome Displzﬂl
|
|

Spectrum 9000MB|  DTI-6UTA

Designed and Maintained by Net Service, Inc.
Send mail to infe@netsrvs.com with questions or comments about this web site.
Copyright © 1999 DOREX INC.

RO 62

hitp://v@uesiione 2 i€ontadgpeAICRRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-§%184/03



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

Premarket Notification 510(k) Telethermographic Camera

Section 15 — User Manual

Page 63

1

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

ThermoVision™ A20 V

Operator’s manual

SFLIR

SYSTEMS’

HRIRIANG

Publ. Na. V557 736
Revision a24

Language | English (EN)
| ssue date | November 17, 2003

A2

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-81 1;}? 6 4

oy



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

ThermoVision™ A20V

Operator’s manual

SFLIR

Y SYSTEMS

Publ. No. 1 557 736 Rev. a24 — ENGLISH {(EN) - November 17, 2003

\

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118'  § § 111,



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

Legal disclaimer

All products manufactured by FLIR Systems AB are warranted against defective materials and workmanship for a peried of one (1) year from
the delivery date of the originat purchase, provided such products have been under normal storage, use and service, and in accardance with
FLIR Systermns AB's instruction.

All products not manufactured by FLIR Systems AB inciuded in systems delivered by FLIR Systems AB to the original purchaser carry the
warranty, if any, of the particutar supplier onty and FLIR Systems AB has no responsibitity whatsoever for such products,

The warranty extends only to the original purchaser and is not transferable. It is not applicable to any product which has been subjected to
misuse, neglect, accident or abnarmal canditions of operation. Expendable parts are excluded from the warranty.

In the case of a defect in a product covered by this warranty the product must net be further used in order to prevent additional damage.
The purchaser shall promptly report any defect to FLIR Systems AB or this warranty will not apply.

FLIR Systems AB wifl, at its option, repair o replace any such defective product free of charge if, upon inspection, it proves to be defective in
material or workmanship and provided that it is returned to FLIR Systems AB within the said one-year period,

FLIR Systems AB has no other obligation or liability for defects than those set forth above.

No cther warranty is expressed or implied. FLIR Systems A8 specifically disclaims the implied warranties of merchantability and fitness for a
particular purpose.

FLIR Systems AB shall not be liable for any direct, indirect, special, incidental or consequential lass or damage, whether based on contract,
tort or any other legal theory.
Copyright

© FLIR Systems A8, 2003. All rights reserved worldwide. No parts of the software including source code may be reproduced, transmitted,
transcribed or translated into any language or computer language in any form or by any means, electronic, magnetic, optical, manual or
othenwise, without the prior written permission of FLIR Systems AB.

This manual must nat, in whole or pant, be copied, photocepied, reproduced, translated or transmitted to any electronic medium or machine
readable form without prior consent, in writing, from FLIR Systerns AB.

Names and marks appearing on the preducts herein are either registered trademarks or trademarks of FLIR Systems AB and/orits subsidiaries.
Altother trademarks, trade names or company names referenced herein are used for identification only and are the property of their respective
OWRNers_

Quality assurance

The Quality Management System under which these products are developed and manufactured has been certified in accordance with the
150 9601 standard.

FLIR Systems AB is committed to a policy of cantinuous development; therefore we reserve the right to make changes and improvements
on any of the products described in this manual without prior notice.

Patents
This product is protected by patents, design patents, patenis pending, or design patents pending.
Swedish Pat. Pend. No. 0200628-6; US Pat. Pend. No. 09/849524; Swedish Pat. Pend. No. 810 1577-5, PCT Pat. Pend. No. PCT/SE02/00857.

Postal address FLIR Systems AB ™ P.O Box 3 ® SE-182 11 Danderyd ® Sweden
Teleph;r;; +46 (018 753 25 00

Telefax +46 (0)8 753 23 64 -

Web site www.flirthermography.com

E-mait sales@flir.se
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2 Welcome!

Thank you for choosing ThermoVision™ A20 Vi

ThermoVision™ A20 V is the obvious choice for custamers looking for a small and
reliable infrared camera for security applications where a higher resolution than 160
x 120 pixelsis not necessary. ThermoVision™ A20V has an integral keypad for control
and set-up of the camera, and CVBS output (composite video) for viewing and ana-
lyzing the infrared image on an external videc monitor.

For customers who want to develop their own applications, FLIR Systems offers
ThermoVision SDK (software developer's kit).

2.1 About FLIR Systems

With over 30 years experience in IR systerns and applications development, and over
30000 infrared cameras in use worldwide, FLIR is the undisputed global commercial
IR industry leader.

AP . il

Figure 2.1 FLIR Systems, Baston, USA, FLIR Systems, Danderyd, Sweden, and FLIR Systems, Portland, USA.

As pioneers in the IR industry, FLIR Systems has a fong list of ‘firsts’ in the world of
infrared thermography:

= 1965: 1st thermal imaging system for predictive maintenance (Model 650).

¥ 1973: 1stbattery-operated portable IR scanner for industrial applications predictive
maintenance (Model 750).

s 1975: 1st TV compatible system {(Model 525).

» 1978: 1stdual-wavelength scanning system capable of real-time analog recording
of thermal events (Model 780). Instrumental in R & D market development.

» 1983: 1st thermal imaging and measurement system with on-screen temperature
measurement.

» 1986: 1st TE {thermo-electrically) cocled system.

= 1989 Istsingle-pieceinfrared camera system for PM (predictive maintenance) and
R & D (research & development} with on-board digital storage.

= 1991: 15t Windows-based thermographic analysis and reporting system.

» 1993: Tst Focal Plane Array (FPA) system for PM and R & D applications.

2 Publ Na. 1557 736 Rev. a24 - ENGLISH (EN) - Novemmber 17, 2003
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2.1 — About FLIR Systems

s 1995: 1st full-featured camcorder style FPA infrared system (ThermaCAM).

= 1997: 1st uncooled microbolometer-based PM/R & D system.

» 2000: 15t thermography system with both thermal and visual imaging.

» 2000: 1st thermography system to incorporate thermal/visual/voice and text data
logging.

s 2002: 1stautomated thermography system (model P60) to feature detachable re-
motely controllable LCD, JPEG image storage, enhanced connectivity inctuding
USB and IrDA wireless, thermal/visual/voice and text data logging.

= 2002: 1st low-cost ultra-compact hand-held thermography camera (E series). Rev-
olutionary, ergonomic design, lightest IR measurement camera available.

HAD1603

Figure 2.2 LEFT: FLIR Systems’ Thermovision” Model 661. The photo is taken on May 30th, 1969 at the
distribution plant near Beckomberga, in Stockholm, Sweden. The camera weighed approx. 25 kg (55 Ib),
the oscilloscope 20 kg (44 Ib), the tripoed 15 kg (33 Ih). The operator also needed a 220 VAC generator set,
and a 10 L {2.6 US gallon) jar with liquid nitrogen. To the left of the oscilloscope the Polaroid attachment
{6 kg/13 Ib) can be seen. RIGHT: FLIR Systems’ ThermaCAM Model E2 from 2002 - weight: 0.7 kg (1.54 Ib),
including battery.

With this tradition of unparalleled technical excellence and innovative achievements,
FLIR continues to develop new infrared products, educational venues and applications
expertise to meet the diverse demands of thermographers worldwide.

Publ. Na. 1 557 736 Rev. a24 — ENGLISH (EN) - November 17, 2003 3
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2.1~ About FLIR Systems

211 A few images from our facilities

104013031

Figure 2.3 LEFT: Development of system electronics; RIGHT: Testing of an FPA detectar

104014037
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2.2 - Comments & questions

1401503;1

Figure 2.5 LEFT: Testing of IR cameras in the dlimatic chamber; RIGHT: Robot for camera testing and
calibration

2.2 Comments & questions

FLIR Systems is committed to a policy of continuous development, and although we
have tested and verified the information in this manual to the best of our ability, you
may find that features and specifications have changed since the time of printing.
Please let us know about any errors you find, as well as your suggestions for future
editions, by sending an e-mail to:

documentation@fiir.se

NOTE: Do not use this e-mail address for technical support questions. Technical support is handled by
FLIR Systems local sales offices.

Publ. No. 1 557 736 Rev. 324 — ENGLISH (EN) - November 17, 2003 5
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3 Key features

104041031

Figure 3.1 ThermoVision™ A20V

3.1 Typical applications

w Security & surveillance

32 Main features & functions

= Rugged

» Affordable

= CVBS output (composite video)

» Externally mounted motor focus (extra option)
= Changed settings are automatically saved

33 Analysis functions

= Isotherm signal (above, below, interval)
3.4 Image storage

= By using menu system and/or keypad
3.5 Image out

= CVBS (composite video)

3.6 Camera control

» Keypad
w RS-232

6 Publ. No. ¥ 557 736 Rev. a24 - ENGLISH (EN} - November 17, 2003
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4

Packing list

The ThermoVision™ A20 V and its accessories are delivered in a box which typically
contains the items below. On receipt of the box, inspect all items and check them
against the delivery note. Any damaged items must be reported to the local FLIR
Systems representative immediately.

No. Description Part number Qty
1 Video cable 908 929 1
2 Power supply 1909528 1 B
3 Installation CD for ThermaCAM Con- | 1 195850 1
nect 3
4 Operator's manual 1557736 1
5 ThermoVision™ A20V Configuration-dependent 3

NOTE: The packing list is, to some degree, subject to customer configuration and may contain mare or

less items.

NOTE: FLIR Systems reserves the right to discontinue models, parts and accessories, and other items, or
change specifications at any time without prior notice,
SEE: For information about installing ThermaCAM Connect 3, see section 6 - Installation & operation of
ThermaCAM Caonnect 3 on page 5.
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5 List of accessories

No. Description

1195642 Hard case

1195271 25° IR lens with case
1195272 12°1R lens with case
1195273 45° IR lens with case
1122048 Spring for 25° IR lens
1122059 Spring for 12° IR lens
11220860 Spring for 45° IR lens
1195027 25" IR lens without case
1195 269 12° IR lens without case
1195270 45° IR lens without case
1909528 Power supply, incl. cable
I“ 1-95“;1"36 7 B Hugh t-e;npe.rature optiorn to +96b° C (+1.6-52-" F)

Figure 5.1 When exposed to severe vibrations, the focus ring on the camera may show a tendency to
maove. To prevent this, FLIR Systems AB has developed a spring which locks the focus ring on the infrared
lens. The spring is mounted on top of the camera housing by using a metric M3 screw, See table above
for part numbers and sizes.
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6 Installation & operation of
ThermaCAM Connect 3

6.1 Introduction

FLIR Systems AB's software ThermaCAM Connect 3 lets you download images from
your infrared camera to your desktop or laptop computer,

6.2 Installation

NQTE: This installation tutorial applies to ThermaCAM Connect 3 only,

6.2.1 Software requirements
6.2.1.1 Camera

ThermaCAM Connect 3 will only work with these camera configurations:

= A series cameras: boot2 version 1.0.2.1 (or higher)
» A series cameras: appl version 1.0.2.1 {or higher)

To check the version of boot2/appl, select Setup — Camera Info in the camera. Make
sure the version number of the module ‘boot2'/appl' is as stated above.

6.2.1.2 PC

Serial communication (R5-232) between PCand camera is supported on the following
operating systems:

s Windows 98 Second Edition
» Windows Me

= Windows NT 4, Service Pack 6
Windows 2000

Windows XP

USB and connections between PC and camera is supported on the following operating
systems:

= Windows 98 Second Edition
s Windows Me

= Windows 2000

» Windows XP

NOTE: Before you install the application, please close all other programs on the computer. Make sure
ThermaCAM Connect 3 is installed before connecting the camera to the USB or port,
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6.2 - Instailation

6.2.2 Installing ThermaCAM Connect 3
Step Action
1 Make sure the iR camera is switched off and the cable between the IR camera and

the computer is not connected.

2 Insert the ThermaCAM Connect 3 installation CD into the CD-ROM drive.

3 Select the preferred language and follow the on screen instructions.

NOTE: If the installation program doesn’t start when you insert the installation CD, please start the program
manually by following the steps below.

Step Action

1 Double-click My Computer on the Desktop.

2 Right-click on your CD-ROM drive and click Explore.

3 Double-click SETUP.EXE

4 | Select the preferred language and follow the an screen instructions.
6.2.3 Installing drivers

When the ThermaCAM Connect 3 installation is finished, you have to install the drivers
depending on how you connect the infrared camera to your computer. If you are
using serial communication, you can skip this part and continue with section 6.3.1 -
Transferring the images from the camera to the computer on page 14. Before you
continue with the installation, have your Windows installation CDs available. Make
sure that the ThermaCAM Connect 3 installation CD is inserted into your CD-ROM
drive.

You find the appropriate installations procedure on the following pages, matching
your Windows operating system and communication protocols.

6.2.3.1 FireWire/1394 Driver Installation Procedure for Microsoft Windows XP

Step Action

1 When the system has detected the ThermaCAM, the Welcome to the Found New
Hardware Wizard window appears. The wizard asks: What do you want the wizard
to do?

Select Install from a list or specific location.

2 Click Next.

10 Publ. No. | 557 736 Rev. a24 - ENGLISH (EN) - November 17, 2003
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6.2 - Instalfation

Step Action

3 The next wizard window is displayed: Please choose your search and installation
options.
= Select Search for the best driver in these locations
» Clear Search removable media
= Select Include this Jocation in the search
= Click Browse and locate folder "C:\Program Files\FLIR Systems\Device drivers”
= Click Ok

4 Click Next.

5 The next wizard window is displayed: The driver has not passed Windows Logo
testing to verify its compatibility with Windows XP.

Click Continue Anyway.
6 The wizard copies the necessary driver files to your system.
7 The first driver installation procedure is completed.
Click Finish.
8 Welcome to the Found New Hardware Wizard window appears again.
Repeat step 1 to 7. After that the driver installation is complete.
9 Reboot your computer if prompted to do so.
6.2.3.2 FireWire/1394 Driver Installation Procedure for Microsoft Windows 2000

Step Action

1 When the system has detected the ThermalAM, the Welcome to the Found New
Hardware Wizard window appears.

Click Next.

2 The next wizard window is displayed: This wizard will complete the installation
for this device: FLIR 1394 Network Adapter. The wizard asks: What do you want
the wizard to do?

Select Search for a suitable driver for my device.

3 Click Next.

4 The wizard asks: Where do you want Windows to search for driver files?
Select Specify a location, dear all other options.

5 Click Next.

[ « (Click Browse and locate folder “C:\Program Files\FLIR Systems\Device drivers”
= Chick Ok.
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Step Action

7 The wizard has now found a driver for the device.
Click Next,

8 The next wizard window is displayed; Microsoft has not digitally signed the driver,
Click Yes to continue

9 The wizard copies the necessary driver files to your system,

10 The first driver installation procedure is completed,
Click Finish.

1 Welcome to the Found New Hardware Wizard window appears again.

Repeat step 1 to 10. After that the driver installation is complete.

6.2.3.3 FireWire/1394 Driver Installation Procedure for Microsoft Windows ME

Step Action

1 When the system has detected the ThermaCAM, the Windows has found the
following new hardware: FLIR ThermaCAM_R3. What would you like to do?
window appears.
Select Specify the location of the driver.

2 Click Next,

3 = Select Search for the best driver for your device
= Clear Removable media
= Select Specify a location
= Click Browse and Jocate folder “C:\Program Files\FLIR Systems\Device drivers”
= Click Ok

4 Click Next

5 Click Next

6 If you get version conflict questions, click Yes.

7 Click Finish.

8 Windows has found the following new hardware: FLIR ThermaNET_R2 window
appears.

9 Repeat Step 1-4, 6-7

10 Reboot your computer if prompted to do so.
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6.2 - Installation

6.2.3.4

Windows 98 doesn't support Plug and Play for FireWire. After you have connected
the camera follow the instructions below.

FireWire/1394 Driver Installation Procedure for Microsoft Windows 98

Step Action

1 Click Start — Settings — Control Panel in order to display the Control Panel

2 BPouble-click Add New Hardware.

I 3 Click Next.
4 Click Next.
‘75 Select Yes, the device is in the list and select the FLIR ThermaCAM_R3 device.

Click Next.

6 Click Finish.

7 Click Reinstall Driver.

8 Click Next.

9 Select Search for a better drive than the cne your device is using now.
Click Next.

10 Select Specify a location. Clear all other options. B

1 Click Browse and select folder C:\Program Files\FLIR Systems\Device drivers.
Click Ok.

12 Click Next. i

13 Click Next.

14 insert Windows 98 CD-ROM if prompted to do so.

15 i you get version conflict questions, click Yes.

16 Click Finish.

17 o Click Close.

18 Repeat Step 1-17 for the FLIR ThermaNET_R2 devi-ce.

19 Reboot your computer if prompted to do so.
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6.3 - Operation

6.3 Operation

6.3.1 Transferring the images from the camera to the computer

ThermaCAM Connect 3 transfer application is started automatically when you connect
the infrared camera using USB or FireWire. If you connect the infrared camera using
serial communication (RS-232), you have to start ThermaCAM Connect 3 transfer ap-
plication manually. You will find ThermaCAM Connect 2 in the Start menu.

M43

=lzix

csvsﬁms e e

Copy mages
Erom:
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EH

@—b !C:'Docxme“:s a0 Leltmgs Ac~rmistator My Dotumente’ My D hres JO0 30405 E(_mw...__l ": ( : )

Figure 6.1 Image transfer application

The ThermaCAM Connect 3 transfer application makes it possible to transfer allimages
from the camera by clicking on the Transfer button. Below is a more detailed descrip-
tion of the different controls.

Callout Explanation

1 Where the images are copied from in the camera. By default all images in the in-
ternal camera memory will be copied.

2 Folder on your computer to which the images will be transferred.
3 Click here to select images you want to transfer,
4 Click here to browse for a folder on your computer where the transferred images

will be stored.

5 Click here to transfer images from the infrared camera to your computer.

6 Click here to close the application.
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6.3 - Operation

Callout Explanation

7 Click hereto open an Options dialog where different options, controlling how the
application operates, can be chosen.

6.3.2 Transferring all images from the internal camera memory

When the application starts all images in the internal camera memory (but not sub-
folders) are selected for transfer.

» If you want to transfer all images, the only thing you have to do is to click the
Transfer button and the transfer of images from the infrared camera will begin.

= [f you want te change folder on your computer to which the images are copied,
click the Browse button.

= When you click the Transfer button, a new window will open indicating the transfer
process and show a preview of the transferred images.

1434203
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Figure 6.2 Image transfer
Calfout Explanation
1 Preview of images transferred to your computer.
2 Progress indicator for current image.
3 Progress indicator for all images.
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6.3 - Operation

Callout Explanation

4 Click here to start Windows Explorer showing images transferred to your computer.
This button will be enabled when image transfer is completed.

5 Click here interrupt the image transfer.,

If you click the Open Folder button, the application will terminate and a Windows
Explorer window will open showing you all files in the folder you transferred your
images.

633 Transferring a selection of images or images from another folder

If you want to transfer only a selection of images or images from another folder, you
can click Browse and selectimages.

10434803, 1

| ThermaCartimages!
Fukders
=i Images

R
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1]
; !
3
Figure 6.3 Browse for images
Callout Explanation
1 Folders in the camera memory.
2 Images in the selected folder,
3 Click here to select all images in the fist,
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6.3 — Operation

Callout Explanation

4 Click here close this window and return to the application main window. The im-
ages you selected will be marked for transfer and copied to your computer when
you click the Transfer-button.

5 Click here to close this window without selecting any images.

Inthe Browse For Images window you can see all the folders in the camera and select
the images you want to transfer. It is possible to click on the Name, Size and Date
columns to sort the images.

. To sefect more than one image do the following:

s Pressing SHIFT and clicking the mouse, or pressing SHIFT and one of the arrow
keys, extends the selection from the previously selected item to the current item.
» Pressing CTRL and clicking the mouse selects or deselects an item,

When you finished setecting images click OK to close the Browse for images dialog.
You can click the Transfer button to start transferring the selected images.

6.3.4 Program options

There are a few options in ThermaCAM Connect 3 that you can change. Click on the
Options button in the main window to open the Options dialog box.

104349011

(D= @ e v mages o camerd
Defadt mage folder on computer

H
@—b . !C’.‘Do:..mm!s and Setangsddroustraion My Documents My Potres Bronse... E w
Lo
i

@—7- | R Create nes subfolder baged on curcent date

Figure 6.4 Opticns

Callout Explanation
1 if this option is selected transferred images will be deleted from the infrared
camera.
2 Default folder on your computer to which the images will be transferred.
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6.3 - Operation

Callout Explanation

3 If this option is selected a subfelder to the default image folder will be created.
The subfolder will have the same name as the current date and your images will
be transferred to that subfolder.

4 Click here to browse for a new destination folder.
5 Click here to expand the dialog and show serial communication settings.
N 6 Click here to close the dialog and save the options. ‘
7 R .Cliék hereto clége the dialc;g and discard all changes you have r;nade in the dialog.

If you are using serial communication (RS-232) click the RS-232 button in order to
expand the Options dialog box and set options for serial communication {RS-232).

704330031 . . R S
X
¥ Delete transferied wmages from camers
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¥ Create new subfoider based on turrent date”
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{ — g i
i
i
i
Figure 6.5 RS-232 options
Callout Explanation
1 Select Auto if you want the program to automatically search COM port 1to 9 for
an infrared camera.
2 Select this to manually enter a fixed COM port number. The automatic search is
! now disabled.
i
Click the RS 232 button again to contract the dialog.
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6.3 — Operation

6.3.5 Auto detect

When a camerais plugged in to the computer it is automatically detected by Therma-
CAM Connect 3. The auto detect does not work when using serial communications
(RS-232) - only for USB or FireWire.

6.3.5.1 Howto connect

botigiing ThemaChs.
Please War- 5 -

§ @, mam £ Ao sin

1 When a connection is in the process of being established between the camera
and the computer, a notification window pops up.

2 A few seconds after the connection has been established, a new notification win-
dow pops up.
6.3.5.2 How to disconnect

Dizceeras: e IRCAM }

f g mpaam [ B2 T

!
3 |1
3 When the camera is disconnected from the computer, a notification window pops
up.
4 A few seconds after the camera has been disconnected, the notification window
disappears.
6.3.6 Starting Transfer application

The ThermaCAM Connect 3 Transfer application starts as soon as a infrared camera
is connected to the computer. This applies to USB or FireWire, not serial communication
{R5-232). tf ThermaCAM Connect 3 Transfer application is closed, you can easily bring
it back up again by right clicking the small camera icon.

SEE ALSO: For more information about the transfer application, see section 6.3.1 - Transferring the images
from the camera to the computer on page 14.
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6.4 - Support

355031

Figure 6.6 Transfer application

Callout Explanation

1 Click here to bring up the ThermaCAM Connect 3 Transfer application

Or, you can start the transfer application from Windows Start menu.

104356031
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Figure 6.7 Starting the transfer application from Windows Start menu

Callout Explanation

1 Click here to bring up the ThermaCAM Connect 3 Transfer application
6.4 Support
6.4.1 Information

You can access up-to-date FAQ (Frequently Asked Questions) and software updates
at FLIR website:

20 Pubt No. 1 557 736 Rev. 224 — ENGLISH (EN) - Novernber 17, 2003

109

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 ! 9 1 i |



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

6.4 - Support

http://www flirthermography.com
6.4.2 Troubleshooting
6.4.2.1 General

Befare you start troubleshooting:

= Make sure you have the latest drivers, download them from the website.
= Verify that the problem is possible to repeat by rebooting the camera and the PC.

To reboot the camera, follow this procedure:

Step Action

1 Disconnect the camera from the PC by unplegging the cable.

2 Restart the camera.

3 Restart the PC

4 Connect the camera to the PC by plugging in the cable
If the problem persists, check if any of the procedures below or at the website re-
solves your problem.

6.4.2.2 Problems when trying to communicate with the camera

If ThermaCAM Connect 3 is not successfully communicating with the camera using
serial, USB or FireWire communication, the following things may happen:

= The transfer application displays the error message Cannot connect to camera.
Make sure the camera is connected ta your computer. If you are using serial com-
munication make sure the COM port is available.

= The different notification windows, mentioned in section 6.3.5 - Auto detect on
page 19, will not be displayed.

if the software in the camera does not meet the software requirements stated in
section 6,2.1 — Software requirements on page 9, the problems above will be expe-
rienced. Resolve the problem by upgrading the camera.

6.4.2.3 Problems when connecting the IR camera using serial communication

Ifthere are one or more applications using the same serial communication port (COM
1-9} as the camera which is connected to the PC, ThermaCAM Connect 3 fails to set
up a successful connection.

If the transfer application fails to setup a serial connection it will display the error
message: Cannot connect to camera. Make sure the camera is connected to your
computer. If you are using serial communication make sure the COM port is available.

Publ. No. 1 557 736 Rev. a24 - ENGLISH {EN) - November 17, 2003 21

L0

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 g 2 A



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

6.4 - Support

If this error message is encountered, you have to find an application that uses the
COM port and disable it.

ActiveSync, used for synchronizing data between a PDA (Personal Digital Assistant)
and Windows, is an example of such an application that may cause the problem
mentioned above.
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7 System overview

104061032

1
5
VIDEG
Figure 7.1 Typical system overview
Figure 7.2 Explanation of caliouts
Callout Explanation
1 Infrared camera
2 RS-232 connection to desktop or laptop computer
3 DIN rail mounted power supply. Either the camera can be powered by using this
power supply, or by using power supply no. 4.
NOTE: Power connector on camera is polasity protected.
4 Power supply. Either the camera can be powered by using this power supply, or
by using power supply no. 3.
5 Connection to external video monitor
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8 Connecting system components

10405703:2

Figure 8.1 How to connect system components

Figure 8.2 Explanations of callouts

Callout Explanation
1 RS-232 cable
2 Power supply. 12/24 ¥, minimum 15 W

Recommended fuses (fast): 1 A (12 V); 500 mA (24 V!

Jackable screw terminal

Vendor: Phoenix Contact {www.phoenixcontact.com)
P/N: 1757019 MSTB 2,5/2-5T-5,08

Camera only needs one power supply source

NOTE: Power connector on camerais polarity protected.

3 Video cable (CVBS, i.e. composite video)

8 Power supply provided with the camera
FLIR P/N: 1909 528
Camera only needs one power supply source,

NOTE: Power connector on camera is polarity protected.
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9 Mechanical installation

The camera unit has been designed to allow it to be mounted in any position. It has
a mounting interface on the bottom side where there is one standard tripod mount,
accepting any commercial off-the-shelf tripod head (UNC %4™-20). By removing the
tripod mount from the camera, you can also mount the camera by using the two M4
threaded holes.

if the camera unit is to be permanently mounted on the application site, certain steps
have to be taken. The camera unit might need to be enclosed in a protective housing
and, depending on the ambient conditions (e.g. temperature), the housing may need
to be cooled by means of water or air. In very dusty conditions the installation might
also need to have a stream of pressurized air directed to the lens, in order to prevent
dust build-up.

When mounting the camera unitin harsh environments, every precaution should be
taken whenit comes to securing the unit. If the environment exposes the unit to severe
vibrations, there may arise a need to secure the mounting screws by means of Loctite™
or any otherindustrial brand of thread-locking liquid, as well as dampen the vibrations
by mounting the camera unit on a specially designed mounting base.

For further information regarding mounting recommendations and environmental
enclosures, contact FLIR Systems.

NOTE: To minimize image interference the camera chassis needs to be grounded.
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Figure 9.1 Mounting plate on the bottom side of the camera
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10  Mounting an external motor focus
unit

10473403;1

Figure 10.1 Parts for the external motor focus unit

AThermoVision™ A20V camera may be ordered in an external motor focus configu-
ration. The motor focus unit works by means of two cog wheels, of which one is
mounted on the axle of a small enclosed focus motor, and the other factory-mounted
on the infrared lens. To prevent that dangerously high torques develop at the end
positions of the focus range, the small cog wheel is mounted on the motor axle using
a friction safety clutch. Both cogwheels are protected by an aluminum protective
cover. The motor focus unit is connected to a factory-mounted side connector on the
camera housing.
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The external motor focus unit is shipped as two separate assemblies — the focus motor
{2) mounted on the camera mounting plate (5), and the protective cover for the cog
wheels (6).

Step Action

1 Put the camera upside down on a working table.

Remaove the existing camera mounting plate by unscrewing the two M4 TORX
screws, using a 720 TORX screwdriver.

Mount the new camera mounting plate (2 + 5, assembled at factory) by using the
two MATORX screws (4)and a T20 TORX screwdriver, The tighening torque shouid
be closeto 130 Ncm / 115 1bin.

2 Holding the camera in your left hand, carefully slide the protective cover (6) over
the lens and make sure the teeth on the two cog wheels align, and that the small
flat-milled surface on the focus motor mates with the flat-milled surface inside
the protective cover.

Lock the protective cover using the M2 TORX screw (3} and a T6 TORX screwdriver.
The tightening torque should be close to 25 Nemn / 0.22 thin.,

3 Make sure it is possible to turn the lens by hand. If not, the two serews (2) holding
the mounting plate can be loosened and the piate slightly moved crosswise to
decrease or increase the distance between the two cog wheels.

Connect the externat motor focus unit to the camera by using the LEMO connector.

SEE ALSO: For information about how to use LEMO connectors, see section 11 -
A note on LEMO connectors on page 30
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Figure 10.2 Camera with a mounted external motor focus unit
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11

11.1

A note on LEMO connectors

How to connect & disconnect LEMO connectors

The male LEMO connectors used on the camera cables are designed to lock securely
to the female connectors on the camera body. A connector consists of a fixed inner
tube and a sliding outer tube. The outer tube controls the locking teeth. To unlock
the connector, pull the outer tube in the indicated direction. See the figure below

NOTE: Never pull the cable.

10062403:2

o

Figure 11.1 Straight body LEMO connector.

Callout

Description

1

Locking teeth

2

3

Sliding outer tube

Fixed inner tube

30
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11.1 - How to connect & disconnect LEMO connectors

10430031

Figure 11.2 Unlocking a LEMO connector
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12  Camera overview

12.1 Camera parts

10405803, 4

Figure 12.1 Camera parts - front view

Figure 12.2 Explanation of callouts

Callout Description of part
1 Focus ring
2 Locking ring for the IR lens
3 Keypad
32 Publ. No. 1 557 736 Rev. 224 - ENGLISH (EN) - November 17, 2003
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12.1 - Camera parts

IDAUEADS, 1
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Figure 12.3 Camera parts - view frem below

Figure 12.4 Explanation of callouts

Callout Description of part

1 Tripod mount
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12.1-Camera parts

104067031
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—

Figure 12.5 Camera parts - keypad

Figure 12.6 Explanation of callouts

Callout

Description of part

1

SEL button

SEE ALS0Q: For more information about the functionality of this button, see section
12.2 - Keypad buttons & functions on page 36

FRZ button

SEE ALSO: For more information about the functionality of this button, see section
12.2 - Keypad buttons & functions on page 36

| see section 12.2 - Keypad buttons & functions on page 36

Navigation pad

SEE ALSO: For more information about the functionality of the navigation pad,

34
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12.1 — Camera parts

Callout Description of part

q YES button

SEE ALSO: For more information about the functionality of this button, see section
12.2 - Keypad buttons & functions on page 36

5 NGO button

SEE ALSO: For more information about the functionality of this button, see section
12.2 - Keypad buttons & functions on page 36

10407003,1

Figure 12.7 Camera parts — rear end connectors

Figure 12.8 Explanation of callouts

Caliout ! Description of part
1 RS-232 connector
2 Connector for power input (10-30 VDC}

NOTE: Power connector on camera is polarity protected.

3 BNC connector for CVBS output (composite video)

4 Additional connector for power input (10-30 VDC)

NOTE: Power connector an camera is polarity protected.
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12.2 - Keypad buttons & functions

12.2 Keypad buttons & functions

Button Description

FRZ button In normal mode:

» Briefly press FRZ to freeze/unfreeze the current image
= Press and hold down FRZ for more than one second to save the
current image

SEL button In normal mode:

= Pressand hold down SEL for mare than one second to autoadjust
the camera

= Press SEL when the camera s in manual adjust mode to select
the scale {for changing level and span}

In edit mode:

» Press SEL repeatedly to switch between different screen abjects

YES button in normal mode:

» Press YES to display the vertical menu bar
= Press YES o select a menu entry
* Press YES to confirm selections in dialog boxes

NO button In normal mode:

= Press NO to leave freeze and recall mode

s Press NO to leave menus and submenus

* Press NO to leave dialog boxes without confirming (and restare
settings to previous values)

In edit mode:

= Press NO to [eave edit mode

Navigation pad In normal mode:

= Press left/right or up/down to navigate menus and dialog boxes

= Press up/down to change the level

= Press left/right to change the span

» If your camerais supplied with motor focus; Press up/down to
focus the camera using mator focus,

In edit mode:

= Press left/right or up/down to change or move a screen object
previously selected by using SEL
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13 Menu system overviews

10470102,

1 Palette defayit

2 Auto adjust QOn
Adjustmethod  Histogram

‘e Force linear off

mntging At reboot Reinlt ange/scale

Set isotherm Isotherm Setup

Type Off

Boundary -273 L'
e Lower boundary -t oC

Color Is0 color 1

Style Contrast

File S+

L |

Figure 13.1 Menu overview: image, Set Isotherrm, and File commands
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104703031

: Camera label Off
Logo On
1 Scale On
Filis - i Info bar Cn
Settings — (T Dateftime 0
Camera ID labet e : Range On
Local settings iy Lens On
P
Date/tim ey 3
|} e [ EE—
Camera info i d
H 1
Factory default Lo
R | ool settings _
Language English )
Video output NTSC
Date format YYYY-MM-0D
Time format 24 Hour
Year 2003
Month 4
Day 9
Hour 10
Minute - 36
Secand 19
L
Figure 13.2 Menu overview: Settings command
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14  Tutorials

NOTE: Controlling the camera using the camera's graphical user interface (i.e. the camera program) requires
that you connect a video monitor to the CYBS video output connector and use the keypad on the camera
to navigate the menu system.

14.1 Working with images

14.1.1 Freezing an image (graphical user interface}
Step Action
1 Adjust focus by turning the focus ring at the front of the lens.

NOTE: Please note what is the locking ring and what is the focus ring in the figure
on page 43. Trying to adjust focus by rotating the locking ring will remove the
tens.

2 lf the camera is in manual adjust mode, press and hold down SEL for more than
one second to autoadjust the camera.

3 Press FRZ to freeze the image.
14.1.2 Saving an image (graphical user interface)
Step Action
1 Adjust focus by turning the focus ring at the front of the tens.

! NOTE: Please note what is the locking ring and what is the focus ring in the figure
on page 43. Trying to adjust focus by rotating the locking ring will remove the
lens.

2 If the camera is in manual adjust mode, press and hold down SEL for more than
one second to autoadjust the camera.
3 To save the image, do one of the following:

= Press and hold down FRZ for more than one second
» Point to Save on the File menu

14.1.3 Opening an image (graphical user interface)
Step Action
1 Press YES to display the vertical menu bar.
2 Point to Fite on the vertical menu bar and press YES.
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14.2 - Changing level & span (graphical user interface)

Step

Action

3

Point 1o Open and press YES to open the most recently saved or viewed image.
To view another image, use the navigation pad to select the image.

14.1.4

Setting an isotherm (graphical user interface)

Step

Action

1

Press YES to display the vertical menu bar.

2

Paint to Set isotherm on the vertical menu bar and press YES.

Press the navigation pad left/right to specify the isctherm type {Above, Below,
Interval). Move to next.

Press the navigation pad left/right to specify the high temperature level (Bound-
ary). Move to next.

Press the navigation pad left/right to specify the low temperature level {Lower
boundary). Move to next.

NOTE: Lower boundary only applies to interval isotherms.

Press the navigation pad left/right to specify the isotherm colar. Move to next.

Press the navigation pad left/right to specify the isotherm style (Contrast, Solid).
Move 10 next.

Press YES to leave the dialog box.

14.2

103921633

Changing level & span (graphical user interface)

Figure 14.3 Symbols in the temperature scale, indicating {1) increasing span; {2} decreasing span; (3} in-
creasing level, and {4) decreasing level

40
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14.3 - Changing system settings

Step

Action

To change the level {indicated by arrows pointing upwards and downwards in
the temperature scale), press the navigation pad up/down. The level command
corresponds to brightness.

Tochange the span {indicated by arrows pointing left and right in the temperature
scale), press the navigation pad left/right, The span command corresponds to
contrast.

NOTE: You can also change level and span by changing scale limits in the Image dialog box. For information
about how to do this, see section 15.2.2 - Image on page 47

14.3
14.3.1

Changing system settings

Specifying how camera settings will be saved (graphicat user interface)

Step

Action

1

Press YES to display the vertical menu bar.

2

Point to Image and press YES.

Press the navigation pad up/down ta select At reboot.

Select one of the following:

* Reinit range/scale: The camera will use the default range and scale settings
when the camera is restarted.

= Keep range/scale: The camera will keep the latest range and scale settings
when the camera is restarted.

Press YES to confirm your changes and leave the dialog box.

NOTE: Changed settings apart from camera settings are saved automatically,

14.3.2 Changing temperature unit (graphical user interface)
Step Action -
1 Press YES to display the vertical menu bar.
2 Paoint to Local Settings onlthe Settings menu and press YES. ]
3 Press the navigation pad up/ciown to ;elect Temp unit.

74 Press the navigation pad left/right to change the temperature unit. T
5 Press YES to confirﬁ your changes and leave the dialog box, -
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14.3 - Changing system settings

1433

Changing date format (graphical user interface)

Step

Action

1

Press YES to display the vertical menu bar.

2

Point to Local Settings on the Settings menu and press YES.

3

Press the navigation pad up/down to select Date format.

4

5

Press YES to confirm your changes and leave the dialog box.

Press the navigation pad left/right ta change the date format.

14.3.4

Changing time format (graphical user interface}

Step

Action

1

Press YES to display the vertical menu bar.

Point to Local Settings on the Settings menu and press YES.

Press the navigation pad up/down to select Time format.

Press the navigation pad left/right to change the time format.

Press ¥ES to confirm your changes and leave the dialog box.

14.3.5

Changing date & time (graphical user interface)

Step

Action

1

Press YES to display the vertical menu bar.

2

Point to Date/time on the Settings menu and press YES.

Press the navigation pad up/down to seiect year, month, day, hour, minute and
secand.

Press the navigation pad left/right to change each parameter.

Press YES to confirm your changes and leave the dialog box.

42
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14.4 - Working with the camera

14.4 Working with the camera

14.4.1 Removing the lens

NOTE: Before trying to remove fingerprints or other marks on the lens elements, see section 16.2 — Lenses

on page 55.
NOTE: Removing an IR lens will expose very sensitive camera parts. Do not touch any exposed parts.
NOTE:Please note what s the locking ring and what is the focus ring in the figure befow. Trying to remove

the lens by rotating the focus ring may damage the lens,

104131031

Figure 14.2 Remaving a lens. 1: Locking ring; 2: Focus ring

43
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14.4 - Working with the camera

104132037

Figure 14.3 Removing a lens

Step Action

1 Rotate the locking ring on the camera 30° counterclockwise until the index mark
is in twelve o'clock position.

2 Carefully pull out the lens. Do not use excessive force.

14.4.2 Adjusting the focus

NOTE: Please note what is the locking ring and what is the focus ring in the figure on page 43 Trying to
adjust the focus by rotating the focking ring will remave the lens.

Step Action
1 To adjust the focus, rotate the focus ring clockwise or counterclockwise.
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15 Controlling the camera using the
graphical user interface

NOTE: Controlling the camera using the camera program requires that you connect a video monitor to
the CVBS video output connector and use the keypad on the camera ta navigate the menu system

15.1 Screen objects

15.1.1 Result tabie

10432003

Figure 15.1 Result table, showing the icons for an isatherm below

Icons for isotherm etc. are displayed in a resuit table in the top right-hand corner of
the screen.

Figure 15.2 Explanation of signs in the result table

Signin result table Explanation

F:5) Isotherm above

NOTE: You can change the color of the isotherm sign by changing
the color of the isotherm.

% Isotherm below

NOTE: You can change the color of the isotherm sign by changing
the color of the isotherm,

Isotherm intervat

NOTE: You can change the color of the isotherm sign by changing
the color of the isotherm.

(4] Isotherm

15.1.2 Info bar

14121031

2003-04-10 17:50:43 10 - BOFOV 25

Figure 15.3 Info bar, showing date & time, temperature range, and lens info

Information about an image and the current conditions appear on thefirst and second
bottom lines of the screen.
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15.2 - Menu system

15.1.3 Scale

104122031

Figure 15.4 Scale

The scale is displayed on the right-hand side of the screen. The scale shows how the
colors are distributed along the various intensities in the image, with high intensities
at the upper end and low intensities at the lower end.

15.1.4 Status messages

Status messages are displayed at the bottom of the screen, or in the top left part of
the screen. Here you will find information about the current status of the camera, eic,

Figure 15.5 Status messages - a few examples

Message Explanation

Frozen The image is frozen.

Manual The camera is currently in manual adjust mode.
Te—s“tarting The software is restarting, i.e. after selecting Factory default.
7Saving as An image is being saved.

Edit mode The camera is currently in edit mode.

IR‘L092;jpg N -- An imagé wi-th this nameis recalled an& currently displayed.

15.2 Menu system

104124033

Image... |
One-shot adjust |
Setisotherm. . |

Hide graphics
File
Settings

Figure 15.6 Vertical menu bar
15.2.1 Navigating the menu system

= Press YES to enter the menu system (i.e. display the vertical menu bar)
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15.2— Menu system

= Press YES to confirm selections in menus and dialog boxes, and closes menus and
dialog boxes

= Press NO to exit the most recently selected submenu, or to exit the menu system

®» Press NO to cancel selections in menus and dialog boxes

» Press the navigation pad up/down to move up/down in menus, submenus and
dialog boxes

= Press the navigation pad right/left to move right/left in menus and submenus, and
to change values in dialog boxes

15.2.2 Image
image settings 7
Palette

Auto adjust Qn

Adjust method Histogram
Force linear  Gff

At reboot

Figure 15.7 Image settings dialog box

Figure 15.8 Explanation of the Image settings dialog box

Label Vaiue Explanation

Palette = Rainbow Press the navigation pad
= Gray left/right to select a different
« lron palette.
= Rainbow HC

The most suitable patette for a
certain application depends on
many different factors, such as
target temperature and emissiv-
ity, ambient temperature, dis-
tance to target etc, You will need
totestdifferent palettesin order
to find one that suits your appli-
cation the best.

Autoadjust = On Press the navigation pad

= Off left/right to specify whether tey-
el/span of the image should be
automatically adjusted or not.
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15.2 - Menu system

Label

Value

Explanation

Adjust method

* Histogram
= Brightness
= Contrast-brightness

Press the navigation pad
left/right to specify the type of
algorithm the camera should use
when adjusting the image,

The maost suitable algorithm for
a certain imaging situation de-
pends on many different factors,
such as target temperature and
emissivity, ambient temperature,
distance to target etc. You will
need to test different afgorithms
in order to find one that suits
your imaging situation the best,

Force kinear

At reboot

« Off

» Reinitrange/scale
= Keeprange/scale

Press the navigation pad
left/right to specify whether the
temperature scale should be
forced to a linear mode or not.
Press the navigation pad
teft/right to specify how the
camera should deal with range
and scale when it is restarted:

= IfReinitrange/scaleis select-
ed, the carmera will use the
default range and scale set-
tings.

= IfKeep range/scale is select-
ed, the camera will keep the
latest range and scale set-
tings.

15.2.3 One-shot adjust

Point to One-shot adjust on the vertical menu bar and press YES to auto-adjust the

camera for best contrast and brightness.

15.2.4 Setisotherm
Isotherm Setup
Type

Boundary
Lower boundary:
Color

Style

Figure 15.9 Isotherm setup dial

og box
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15.2-Menu system

Figure 15.10 Explanation of the Isotherm setup dialog box

Label Value Comments

Type = Above » Above: All pixels with a tem-
= Below perature higher than a set
= |Interval temperature will be colored
» Off with the same preset

isotherm color.

» Below: All pixels with a tem-
perature lower than a set
temperature will be colored
with the same preset
isotherm color.

= Interval: All pixels with a
temperature within the set
interval will be colored with
the same preset isptherm
celor,

Boundary Numeric value The upper temperature level.

An arrow pointing upwards will
be displayed in the scale when
you change this value,

Lower boundary Numeric value The lower temperature level.

An arrow pointing downwards
will be displayed in the scale
when you change this value.

i NOTE: This setting applies to
I interval isotherms only.

Color Configuration-dependent The colors used fos the isotherm.
Attribute = Contrast Selecting Contrastwill add some
= Solid | transparency to an isotherm

color, making it easier for you to
see objects through the color.

To make the isotherm colors ap-
pear solid, select Solid.

15.2.5 Range

10486031

Figure 15.11 Range dialog box

NOTE: Range is an extra option.
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15.2 — Menu system

Point to Range on the vertical menu bar and press YES to display the Range dialog
box.

» To select another temperature range, press the navigation pad left/right
» To confirm the choice, press YES
= To cancel any changes, press NO

15.2.6 Hide graphics

Point to Hide graphics on the vertical menu bar and press YES to hide all graphics
currently displayed on the screen. To display the graphics again, press any key on the
keypad.

15.2.7 File
Open

Save

Delete image...
Delete all images

Figure 15.12 File menu

Figure 15.13 File format used in the camera

Designation Explanation

JPEG A widely used image format that is compatible
with the majority of all image softwares on the
market. lttakes advantage of a powerful compres-
sion algarithm named after the committee that
defined it (Joint Photographic Experts Group), The
overlay will be saved by default.

Figure 15.14 Explanation of the File menu

Command Explanation

Open Point to Open and press YES to open the most recently saved or
viewed image,

To view another image, use the navigation pad to select the image.

Save Point to Save and press YES to save the current image to the cam-
era's internal memory.

Delete image Point to Delete image and press YES to display a confirmation box
where you can either confirm or cancel the deletion. To select an-
other image, press the navigation pad up/down.
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15.2 - Menu system

Command Explanation

Delete all images Point to Delete all images and press YES to delete all images.

This choice will display a confirmation box where you can either
confirm or cancel the deletion.

15.2.8 Settings
View... ;
Camera |D label... !
Local settings...
Dateftime...
Camerainfo...

Factory default

Figure 15.15 Settings menu

15.2.8.1 View

104128091

View settings
Camera ?abel-@ﬂ}
Logo '
Scale

info bar
Dateftime

Figure 15.16 View settings dialog box

Figure 15.17 Explanation of the View settings dialog box

Label Value Comments
Camera label = On Press the navigation pad
= Off left/right and select On if you

want to display the camera's ID
label on the screen.

Logo = On Press the navigation pad

= Off left/right and select Onif you
want to display the company lo-
gotype on the screen,
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15.2 - Menu system

Label Value Comments
Scale * On Press the navigation pad
= Off left/right and select Onif you
want to display the scale on the
screen.
Info bar = On Press the navigation pad
= Off left/right and select Onif you
want to display the info bar on
the screen,
Date/time " On Press the navigation pad
= Off left/right to enable/disable this
labef on the info bar.
Range * On Press the navigation pad
= Off left/right to enable/disable this
label on the info bar.
Lens = On Press the navigation pad
= Off left/right to enable/disable this

label on the info bar.

15.2.8.2 Camera D label

10409203

Camera Labe%_Setup |

Figure 15.18 Settings dialog box

Figure 15.19 Explanation of the Settings dialog box

Label Explanation

Id Press the navigation pad left/right to specify the identity for this
particular camera (display purposes only),

SEE ALSO: The label is by default switched off. To switch it on, see
the following section:

» 15.2.8.1- View on page 51
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15.2 - Menu system

15.2.8.3  Local settings

V04130031

Local settings

Time format -4'Hour

Figure 15.20 Local settings dialog box

Figure 15.21 Explanation of the Local settings dialog box

Label ! Value Explanation
Language N/A The number of languages you
can choose from depends on
your camera configuration.
Press the navigation pad
left/right to change the lan-
guage.
Video output = NTSC Press the navigation pad
= PAL left/right to change the video
output format.
Date format * YYYY-MM-DD Press the navigation pad
= YY-MM-DD left/right to change the date
= MM/DDYY format,
» DD/MM/YY
Time format * 24 hour Press the navigation pad
= AM/PM left/right ta change the time

format,

15.2.8.4 Date/time

Dateftimeﬁ
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15.2 — Menu system

Figure 15.23 Explanation of the Date/time dialog box

Label Value Explanation

Year 1970-2036 Press the navigation pad
left/right to set the year.

Month 1-12 Press the navigation pad
left/right to set the month.

Day 1-31 Press the navigation pad
left/right ta set the day.

Hour = 12am.-12pm, Press the navigation pad
= 1-24 left/right to set the hour.

NOTE: The format depends on
the settings in the Local Settings
dialog box,

Minute 00-59 Press the navigation pad
left/right to set the minute.

Second 00-59 Press the navigation pad
teft/right to set the second.

15.2.8.5 Camera info

The camera info panel shows information about memory usage, serial numbers,
software revisions, etc,

No changes can be made.
15.2.8.6 Factory default

Point to Factory default and press YES to reset all camera settings to factory settings.
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16 Maintenance & cleaning

16.1 Camera body, cables & accessories

The camera body, cables and accessories may be cleaned by wiping with a soft cloth.
To remove stains, wipe with a soft cloth moistened with a mild detergent solution
and wrung dry, then wipe with a dry soft cloth.

NOTE: Do not use benzene, thinner, or any other chemical product on the camera, the cables or the
accessories, as this may cause deterioration.

16.2 Lenses

All lenses are coated with an anti-reflective coating and care must be taken when
cieaning them. Cotton wool soaked in 96 % ethyl alcohal {C,HsOH} may be used to
clean the lenses. The lenses should be wiped once with the solution, then the cotton
wool should be discarded.

If ethyl atcohol is unavailable, DEE (i.e. 'ether’ = diethylether, C4H,50) may be used
for cleaning.

Sometimes drying marks may appear on the lenses. To prevent this, a cleaning solution
of 50 % acetone (i.e. dimethylketone, (CH;),CO)} and 50 % ethyl alcohol {C,H;0H)
may be used.

NOTE: Please note the following:

= Excessive cleaning of the lenses may wear down the coating.
= The chemical substances described in this section may be dangerous. Carefully read all warning labels
on containers before using the substances, as well as applicable MSDS (Material Safety Data Sheets).
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17 Technical specifications

NOTE: FLIR Systems reserves the right to discontinue models, parts and accessories, and other items, or
change specifications at any time without prior notice.

17.1 Imaging performance

Field of view (standard IR fens)

25°

Close focus

<03 m/0.98ft.

IFOV

2.7 mrad

Means of focusing

Manual, or externally mounted focus motor (extra
option)

Thermal sensitivity

90120 mK @ +25°C/ +77°F

F-number

1.2 (standard 25° lens)

17.2 Detector

Type

Focal Plane Array (FPA), uncooled microbolometer
160 % 120 pixels

Spectral range

7.5-13 pm

17.3 Ranges

Range, standard

~20~+250 °C (-4-+482 °F)

o od

Range, extra option

+120-+900°C {-248-+1652 °F)

17.4 Power input

Vohage !

10-3GVDC

Power consumption

Typically 6 W, maximum 10 W

17.5 Environmental specifica

tions

Cperating temperature range

-15-+50°C(+5-+122 °F}

T
1
Storage temperature range !

. I

-40- +70 °C {-40- +158 °F}

Encapsulation

Depending on connector type: IP 40 {IEC 60529)

56

Publ No. 1557 736 Rev. a24 - ENGLISH (EN) - Novembar 17, 2003

(Y8

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-81 11 2 7

il



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

17.6 - Physical specifications

Bump 25 g, IEC 68-2-29
Vibration 29, IEC68-2-6
EMC EN 500871-2 (Generic emission)
EN 50082-2 (Generic immunity)
Humidity Operating & storage: 20-95 %, non-condensing
(IEC 60068-2-30, Test 0B)

17.6 Physical specifications

Weight

0.80 kg / 3.76 Ib.

Size {L x Wx H}

With 25° [ens; 161 x 72 x 84 mm (6.34 x 2.83 x
3.31M
Without lens: 146 x 72 x 84 mm (5,75 % 2.83 x
3.31")

Tripod mounting

Standard, UNC %"-20

17.7 Interfaces

Computer interfaces

1
. RS-232

I Standard BNC connector for composite video CVBS

CVBS
‘ {(ITU-R BT.470 PAL/SMPTE 170M NTSC)
17.8 Pin configurations & specifications
17.8.1 Supplier of male power connectors
Male connector i Supplier Phoenix P/N Type
2 pole power connec- | www.phoenixcon- 1757019 MSTB 2.5/2-5T-5.08
tor tact.com
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17.8 - Pin configurations & specifications

17.8.2 RS-232 connector

TO404403;1

Figure 17.1 Pin configuration for RS-232 {(on camera — operatar's side)

10405603;1

C O 00 <

O(?O

Figure 17.2 Loops between pin 1, 4,6, and 8. See the text.

Figure 17.3 Explanation of figure

T
Pin No. i Direction Description

T
1 i Out Carrier detect

NOTE: Pin 4 is looped back to
pin 1,6,and 8 in the camera. See

figure.
2 QOut Transmit data
3 In Receive data
4 In Data terminal ready

NOQTE: Pin 4 is looped back to
pin 1,6, and 8 in the camera. See
figure.
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17.8 - Pin configurations & specifications

Pin No. Direction Description
5 Ground
6 Out Data set ready

NOQTE: Pin 4 is looped back to
pin 1,6, and 8 in the camera. See

figure.
7 N/C
8 Out Clear to send

NOQTE: Pin 4 is looped back to
pin 1,6,and 8 in the camera. See

figure.
9 N/C
17.8.3 Power connector {jackable, with screw terminals)

10404503:2

[]

Figure 17.4 Pin configuration for pawer connector 1 (on camera - operator's side). 1: Right pin; 2: Left
pin

NCTE: Power cannector is polarity protected.

Figure 17.5 Expianation of figure

Pin No. Description

1 Nom.: 12V or 24V {(+10 to +30 V), typically 7.5 W,
maximum 10 W }
Recornmended fuses (fast): 1 A {12 V); 500 mA (24
V)

2 Ground
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17.8 - Pin configurations & specifications

NOTE: High power loads other than ThermoVision™ A20 V can not be supplied using the same power
supply. Low power loads, such as solid state i/0O modules or isolation amplifiers, can be connected. Inductive
loads are not recommended.

17.84 Power connector

104049031

Figure 17.6 Pin configuration for power connector 2 (on camera - operator's side). 1: Center pin; 2;
Chassis

NOTE: Power connector is polarity protected.

Figure 17.7 Explanation of figure

Pin No. Description

1 Nom.: 12 Vor 24 V (+10 to +30 V), typically 6 W,
maximum 10 W

2 Ground

17.85 CVBS connector

104048051

Figure 17.8 Pin configuration for CVBS connector (on camera - operator’s side) 1: Cemer pin; 2: Chassis
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17.8~ Pin configurations & specifications

Figure 17.9 Explanation of figure

Pin No. Description
1 Videa
2 Ground
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17.9 - Relationship between fields of view and distance

17.9 Relationship between fields of view and distance
1 ]
=S
%¢

[4]

Figure 17.10 Relationship between fields of view and distance. 1: Distance to target; 2: VFOV = vertical
field of view; 3: HFOV = horizantal field of view, 4: IFOV = instantaneous field of view (spot size).

Figure 17.11 Horizontal, vertical and instantaneous fields of view for certain distances to targets. D=
distance to target.

D- 1.20 5.00 | 10.00 25.00 50.00 100.00 m
D- 3.90 ;|6.40 32.80 B2.00 164.00 327.90 ft.
25° HFOV 053 2.22 4.43 11.08 22.17 44.34 im
25° HFOV 1.74 727 14.54 36.34 72.69 145.37 ft.
25° VFOV 0.40 1.66 3.33 831 16.63 3325 - m
25° VFOV 1.31 5.45 10.90 27.26 54.52' 109.03 ft.
25° IFOV 3.337 13.86 2771 69.28 138.56 27712 mm
25° IFOV 013 0.55 1.09 2.73 546 10.91 in.
12° HFOV 0.25 1.05 2.190 5.26 B 10.51 21.02 m |
12° HFOV 0.83 3.45 6.89 1 7.2;3 34.;16_- 68.92 V ft. 7
12° VFOV 019 0.79 1,58 3.94 7.88 15.77 m
12° VFOV 0.62 2.58 5.17 1292 25.85 51.69 ft. |
12° IFOV 1.58 6.57 13.14 32.85 65.69 131.38 mm
12° IFOV 0.06 0.26 0.52 1.29 2.59 517 in.
45° HFOV 0.99 4,14 . 8.28 20.71 41.4.2 8284 im |
45° HFOV 326 13.58 ‘ 27.16 67.90 i135.81 27162 ft.
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17.9 - Relationship between fields of view and distance

D- 1.20 5.00 10.00 25.00 50.00 100.00 I m
D 3".9.0 16.40 32.80 82.00 164.00 327.90 ft.
45° VFOV 0.75 3in 6.21 15.53 31.07 62.13 m
45° VFOV 2.44 1019 20.37 5093 101.86 203.71 ft.
45° IFOV 6.21 25.89 51.78 126.44 258.88 517.77 mm
s wov o2 |1m  |208 |sw0 |1019 2038 | in
Figure 17.12 F-number and close focus limits for various lenses
Lens - 12° 25° 45°
Close focus limit (m) 0.70 0.30 0.01
Close focus limit (ft.) 230 0.98 0.03
f-r.llr.n;ber 1.2 1.2 1.2
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18 Dimensional drawings

10465503:2

~
=1
+

Figure 18.1 Overall dimensions of the camera, without lens ~ front view
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Figure 18.2 Overall dimensions of the carmera, without lens —

bottom & side view
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10472 3031

Figure 18.3 Dimensions of the camera, including external motor focus unit
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Figure 18.4 Overall dimensions of the camera, with 12° IR lens
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Figure 18.5 Overall dimensions of the camera, with 25° IR lens
68 Publ. No. 1 557 736 Rev. a24 - ENGLISH [EN; - November 17, 2003

(57

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 1 3 g
+ 1l



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

104052031

o M () UHCHE-20
=g ]
| £ \l L
=iye
LA
1

ey @W..__ =Y = I

\

+ IHn

[RE7 ]

\

HARNNANAY

SEHR R0

Ma 178

Figure 18.6 Overall dimensions of the camera, with 45° R lens

Publ. No. 1 557 736 Rev. 324 - ENGLISH (EN) - November 17, 2003 69

[S¥

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-81 1q 4 0 i ;}m



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

10464505,

2 69
7 69.8

-433

263
408

Figure 18.7 12°IR lens

70 Publ. No. 1 557 736 Rev. a24 - ENGLISH (EN} - Navemnber 17, 2003

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

15
1

;:"



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

104646033

=] ™~
i p o]
e
=
=
Fomr e 4
J
— N >
( o0
0 o~
' " - »
b
AR o &
AR I IR R RIS I I IRt T
Figure 18.8 25° IR lens
Publ. No. 1 557 736 Rev. a24 — ENGLISH (EN) - November 17, 2603 71

L0

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-81 181 4 2 ”
: A



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

104A4 703,27

5 e
Ly
2 =
| i
L‘Jﬁ TI === == =t
== =
"
Vo)
106 6 o @ ? ¥
’\\\\ ‘\\ e\ \Q\ \ {’\\ < *\\\\ Q\w -
IERATANRN AR o3
\\\\ \\\\ \\\\\ \\\\\ \\;\ \\ \\\ \\‘\\ \\\\ Q\\\\l\ % ¢
B 0 Y N N MY '

Figure 18.9 45° IR lens
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19  Glossary

Figure 19.1 Glossary of common infrared terms & expressions

Term or expression

Explanation

absarption {absorption factor)

The amount of radiation absorbed by an object relative to the
received radiation. A number between O and 1,

Objects and gases that emit radiation towards the object being

ambient
measured.

atmosphere The gases between the object being measured andthe camera,
normatly air.

autoadjust Afunction making a camera perform an internal image correc-

tion.

autopalette

The IR image is shown with an uneven spread of colors, display-
ing cold objects as well as hot ones at the same time.

blackbody Totally non-reflective object. Allits radiation is due to its own
r temperature.
] . . . i
blackbody radiator An IR radiating equipment with blackbody properties used to

calibrate IR cameras.

calculated atmaspheric transmission

Atransmission value computed from the termperature, the rel-
ative humidity of air and the distance to the object.

cavity radiator

© A bottle shaped radiator with an absorbing inside, viewed
through the battleneck.

color temperature

The temperature for which the color of a blackbody matches a
specific color.

canduction

The process that makes heat spread into a materiaf,

continuous adjust

Afunction that adjusts the image. The function works all the
| time, centinucusly adjusting brightness and contrast according

to the image content.

convection

| The process that makes hot air or liquid rise.

difference temperature

A value which is the result of a subtraction between two tem-
perature values.

dual isotherm

Anisatherm with twe color bands, instead of cne.

emissivity lemissivity factor)

The amount of radiation coming from an object, compared to

that of a blackbody. A number between 0 and 1.
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Term or expression Explanation
emittance Amount of energy emitted from an object per unit of time and
area (W/m?2)

estimated atmospheric transmission | A transmission value, supplied by a user, replacinga calculated
one

external optics Extra lenses, filters, heat shields etc. that can be put between
i the camera and the object being measured.

filter A material transparent only to some of the infrared wavelengths.
“FOV 7 Field of view: Tk‘l‘e hotizontal angle that can be viewed through
i an IR lens.
_;I;A 7 _ I;ocal plane array: A type of IR detector.
graybody 7 An ob;;t that emits; fi_x;d fraction of the amount of energy |

of a blackbody for each wavelength.

IFOV Instantanecus field of view: A measure of the geametrical reso-
lution of an IR carmera.

image correction {internal or exter- | A way of compensating for sensitivity differences in various

nal) parts of live images and also of stabilizing the camera.

infrared Non-visible radiation, having a wavelength from about 2-13
pm.

. IR ingréred

-i—s“c;therm - V A fun;tion highlighting those parts of an image that fall above,

. below or between one or more temperature intervals.

A bottle-shaped radiator with a uniform temperature viewed
through the bottleneck.

isothermal cavity

Laser LocatlR - Anelectrically powered light source on the camera that emits
} laser radiation in a thin, concentrated beam to point at certain
© parts of the object in front of the camera.

laser pointer [ An electrically powered light source on the camera that emits
laser radiation in a thin, concentrated beam to point at certain
parts of the object in front of the camera,

level The center value of the temperature scale, usually expressed as
asignal value.

manual adjust Away to adjust the image by manually changing certain para-

i meters,
|
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Term or expression

Explanation

NETD Noise equivalent temperature difference. A measure of the im-
age noise level of an IR camera.
noise Undesired small disturbance in the infrared image

object parameters

A set of values describing the circumstances under which the

measurement of an object was made, and the object itself (such
as emissivity, ambient temperature, distance etc.)

object signal

A non-calibrated value related to the amount of radiation re-
ceived by the camera from the object.

The set of colors used to display an IR image.

palette
pixel Stands for picture element. One single spot in an image.
radiance Amount of energy emitted from an object per unit of time, area

and angte {W/m?2/sr)

radiant power

Amount of energy emitted from an object per unit of time (W)

The process by which electromagnetic energy, is emitted by an

radiation
object or a gas.
radiator A piece of IR radiating equipment.
range ! The current overall temperature measurement limitation of an

IR camera. Cameras can have several ranges. Expressed as two
blackbody temperatures that limit the current calibration.

reference temperature

Atemperature which the ordinary measured values can he
compared with.

reflection

The amount of radiation reflected by an object relative to the
received radiation. A number between 0 and 1.

relative humidity

Percentage of water in the air, relative to what is physically
possible. Alr temperature dependent.

saturation color

The areas that contain temperatures cutside the present lev-
el/span settings are colored with the saturation colors. The
saturation colors contain an ‘overflow’ color and an 'underflow’

! color.

: There js also a third red saturation color that marks everything

saturated by the detector indicating that the range should
probably be changed.

The interval of the temperature scale, usually expressed as a

span
! signal vafue.
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Term or expression

Explanation

spectral (radiant) emittance

i Amount of energy emitted from an object per unit of time, area
i and wavelength (W/m2/pm)

temperature range

The current overall temperature measurement limitation of an
IR camera, Cameras can have several ranges. Expressed as two
blackbody temperaturses that limit the current calibration.

temperature scale

The way in which an IR image currently is displayed. Expressed
as two temperature values limiting the colors.

thermogram

infrared image

transmission (or transmittance) factor

Gases and materials can be more or less transparent. Transmis-
sion is the amount of IR radiation passing through them. A
number between 0 and 1.

transparent isotherm

Anisotherm showing a linear spread of colors, instead of cover-
ing the highlighted parts of the image.

visual Refers to the video mode of a IR camera, as opposed to the
* normal, thermographic mode. When a cameraisin video mode
it captures ordinary video images, while thermographicimages
are captured when the camera is in IR mode.
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20 History of infrared technology

Less than 200 years ago the existence of the infrared portion of the electromagnetic
spectrum wasn't even suspected. The original significance of the infrared spectrum,
or simply ‘the infrared’ as it is often called, as a form of heat radiation is perhaps less
obvious today than it was at the time of its discovery by Herschetin 1800.

1639B703;1

Figure 20.1 Sir William Herschel (1738-1822)

The discovery was made accidentally during the search for a new optical material. Sir
William Herschel — Royal Astronomer ta King George Ill of England, and already famous
for his discovery of the planet Uranus — was searching for an opticai filter material to
reduce the brightness of the sun's image in telescopes during solar observations.
While testing different samples of colored glass which gave similar reductions in
brightness he was intrigued to find that some of the samples passed very little of the
sun’s heat, while others passed so much heat that he risked eye damage after only a
few seconds’ observation,

Herschel was soon convinced of the necessity of setting up a systematic experiment,
with the objective of finding a single material that would give the desired reduction
in brightness as well as the maximum reduction in heat. He began the experiment
by actually repeating Newton’s prism experiment, but looking for the heating effect
rather than the visual distribution of intensity in the spectrum. He first blackened the
bulb of a sensitive mercury-in-glass thermometer with ink, and with this as his radiation
detector he proceeded to test the heating effect of the various colors of the spectrum
formed on the top of a table by passing sunlight through a glass prism. Other ther-
mometers, placed outside the sun’s rays, served as controls.

As the blackened thermometer was moved slowly along the colors of the spectrum,
the temperature readings showed a steady increase from the violet end to the red
end, This was not entirely unexpected, since the Italian researcher, Landriani, in a
similar experiment in 1777 had observed much the same effect. It was Herschel,
however, who was the first to recognize that there must be a point where the heating
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effect reaches a maximum, and that measurements confined to the visible portion
of the spectrum failed to locate this point.

103989031

Figure 20.2 Marsilio Landriani (1746-1815)

Moving the thermometer into the dark region beyond the red end of the spectrum,
Herschel confirmed that the heating continued to increase. The maximum point,
when he found it, lay welt beyond the red end - in what is known today as the ‘infrared
wavelengths'.

When Herschel revealed his discovery, he referred to this new portion of the electro-
magnetic spectrum as the ‘thermometrical spectrum’. The radiation itself he sometimes
referred to as ‘dark heat', or simply ‘the invisible rays’. Ironically, and contrary to
popular opinion, it wasn't Herschel who originated the term 'infrared’. The word only
began to appear in printaround 75 years later, and it is still unclear who should receive
credit as the originator.

Herschel's use of glass in the prism of his original experiment led to some early con-
troversies with his contemporaries about the actual existence of the infrared wave-
lengths. Different investigators, in attempting to confirm his work, used various types
of glass indiscriminately, having different transparencies in the infrared. Through his
later experiments, Herschel was aware of the limited transparency of glass to the
newly-discovered thermal radiation, and he was forced to conclude that optics for
the infrared would probably be doomed to the use of reflective elements exclusively
(i.e. plane and curved mirrors). Fortunately, this proved to be true only until 1830,
when the ltalian investigator, Meloni, made his great discovery that naturally occurring
rock satt(NaCl) - which was available in large enough natural crystals to be made into
lenses and prisms — is remarkably transparent to the infrared. The resutt was that rock
salt became the principal infrared optical material, and remained so for the next
hundred years, until the art of synthetic crystal growing was mastered in the 1930's.
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Figure 20.3 Macedonio Melloni (1798-1854)

Thermometers, as radiation detectors, remained unchallenged until 1829, the year
Nobili invented the thermocouple. (Herschel's own thermometer could be read to
0.2 °C {0.036 °F}, and later models were able to be read to 0.05 °C (0.09 °F)). Then a
breakthrough occurred; Melloni connected a number of thermocouples in series to
form the first thermopile. The new device was at least 40 times as sensitive as the
best thermometer of the day for detecting heat radiation - capable of detecting the
heat from a person standing three meters away.

The first so-called ‘heat-picture’ became possible in 1840, the result of work by Sir
John Herschel, son of the discoverer of the infrared and a famous astronomer in his
own right. Based upon the differential evaporation of a thin film of oil when exposed
to a heat pattern focused upon it, the thermal image could be seen by reflected light
where the interference effects of the oil film made the image visible to the eye. Sir
John also managed to obtain a primitive record of the thermal image on paper, which
he called a ‘thermograph’,

163590031

Figure 20.4 Samuel P. Langley {1834--1506)

The improvement of infrared-detector sensitivity progressed slowly. Another major
breakthrough, made by Langley in 1880, was the invention of the bolometer. This
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consisted of a thin blackened strip of platinum connected in one arm of a Wheatstone
bridge circuit upon which the infrared radiation was focused and to which a sensitive
galvanometer responded. This instrument is said to have been able to detect the
heat from a cow at a distance of 400 meters.

An English scientist, Sir James Dewar, first introduced the use of liquefied gases as
cooling agents (such as liquid nitrogen with a temperature of -196 °C (-320.8 °F)) in
low temperature research. in 1892 heinvented a unique vacuum insulating container
in which itis possible to store liquefied gases for entire days. The common ‘thermos
bottle’, used for storing hot and cold drinks, is based upon his invention.

Between theyears 1900 and 1920, the inventors of the world 'discovered’ the infrared.
Many patents were issued for devices to detect personnel, artillery, aircraft, ships -
and even icebergs. The first operating systems, in the modern sense, began to be
developed during the 1914~18 war, when both sides had research programs devoted
to the military exploitation of the infrared. These programs included experimental
systems for enemy intrusion/detection, remote temperature sensing, secure commu-
nications, and 'flying torpedo’ gquidance. An infrared search system tested during this
period was able to detectan approaching airplane at a distance of 1.5 km (0.94 miles),
or a person more than 300 meters (984 ft.) away.

The most sensitive systems up to this time were all based upon variations of the
bolometer idea, but the period between the two wars saw the development of two
revolutionary new infrared detectors: the image converter and the photon detector,
At first, the image converter received the greatest attention by the military, because
itenabled an observer for the first time in history to literally ‘see in the dark’, However,
the sensitivity of the image converter was fimited to the near infrared wavelengths,
and the most interesting military targets (i.e. enemy soldiers) had to be illuminated
by infrared search beams. Since this involved the risk of giving away the observer’s
position to a similarly-equipped enemy observer, it is understandable that military
interest in the image converter eventually faded.

The tactical miiitary disadvantages of so-called ‘active’ (i.e. search beam-equipped)
thermal imaging systems provided impetus following the 1939-45 war for extensive
secret military infrared-research programs into the possibilities of developing ‘passive’
(no search beam) systems around the extremely sensitive photon detector. During
this period, military secrecy regulations completely prevented disclosure of the status
of infrared-imaging technology. This secrecy only began to be lifted in the middle of
the 1950's, and from that time adequate thermal-imaging devices finally began to
be available to civilian science and industry.
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21 Theory of thermography

211 Introduction

The subjects of infrared radiation and the related technique of thermography are still
new to many who will use a infrared camera. In this section the theory behind ther-
mography will be given,

21.2 The electromagnetic spectrum

The electromagnetic spectrum is divided arbitrarily into a number of wavelength re-
gions, called bands, distinguished by the methods used to produce and detect the
radiation. There is no fundamental difference between radiation in the different bands
of the electromagnetic spectrum. They are all governed by the same laws and the
only differences are those due to differences in wavelength.

10047803; 1

E
10nm 108nm  1dm  0am; 100pmy Tmm  10mm 100 mm

2um 13 um

Figure 21.1 The electromagnetic spectrum. 1: X-ray; 2: UV; 3:Visible; 4: IR; §: Microwaves: 6: Radiowaves.

Thermography makes use of the infrared spectral band. At the short-wavelength end
the boundary lies at the limit of visual perception, in the deep red. At the long-
wavelength end it merges with the microwave radio wavelengths, in the millimeter
range.

The infrared band is often further subdivided into four smaller bands, the boundaries
of which are also arbitrarily chosen. They include: the near infrared (0.75-3 Hm), the
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21.3 - Blackbody radiation

middle infrared (3-6 pm), the far infrared (615 ym) and the extreme infrared (15-100
pm). Although the wavelengths are given in im (micrometers), other units are often
still used to measure wavelength in this spectral region, e.g. nanometer {nm) and
Angstrom (A),

The relationships between the different wavelength measurements is:

10000 A =1000mm =1u=1pm

21.3 Blackbody radiation

A blackbody is defined as an object which absorbs all radiation that impinges on it
atany wavelength. The apparent misnomer black relating to an object emitting radi-
ation is explained by Kirchhoff's Law (after Gustav Robert Kirchhoff, 1824-1887), which
states that a body capable of absorbing all radiation at any wavelength is equafly
capable in the emission of radiation.

103348031

Figure 21.2 Gustav Robert Kirchhoff (1824-1887)

The construction of a blackbody source is, in principle, very simple. The radiation
characteristics of an aperture in an isotherm cavity made of an opaque absorbing
material represents almost exactly the properties of a blackbody. A practical appiica-
tion of the principle to the construction of a perfect absorber of radiation consists of
abox thatis lighttight except for an aperture in one of the sides. Any radiation which
then enters the hole is scattered and absorbed by repeated reflections so only an in-
finitesimal fraction can possibly escape. The blackness which is obtained at the
aperture is nearly equal to a blackbody and almaost perfect for all wavelengths,

By providing such an isothermal cavity with a suitable heater it becomes what is
termed a cavity radiator. An isothermal cavity heated to a uniform temperature gen-
erates blackbody radiation, the characteristics of which are determined solely by the
temperature of the cavity. Such cavity radiators are commonly used as sources of ra-
diation in temperature reference standards in the laboratory for calibrating thermo-
graphic instruments, such as a FLIR Systems AB camera for example.
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21.3 - Blackbody radiation

If the temperature of blackbody radiation increases to more than 525 °C (977 °F), the
source begins to be visible so that it appears to the eye no longer black. This is the
incipient red heat temperature of the radiator, which then becomes ora nge or yeliow
as the temperature increases further. In fact, the definition of the so-called color
temperature of an object is the temperature to which a blackbody would have to be
heated to have the same appearance.

Now consider three expressions that describe the radiation emitted from a blackbody.

21.3. Planck’s faw

103892031

Figure 21.3 Max Planck {1858-1947)

MaxPlanck (1858-1947) was able to describe the spectral distribution of the radiation
from a blackbody by means of the following formula:

2rhe’

W, = \—(7—”“—1) x 107" [I’l/'n..’.‘,/m";:m}

where:
W Blackbody spectral radiant emittance at wavelength A.
c Velocity of light =3 x 108 m/s
h Planck’s constant = 6.6 x 10-¥ Joule sec.
k Boltzmann's constant = 1.4 x 1023 Joule/K.
T Absolute temperature (K) of a blackbody.
A Wavelength (um).
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21.3 - Blackbody radiation

NOTE: The factor 10%is used since spectral emittance in the curves is expressed in Watt/m2m. If the factor
is excluded, the dimension will be Watt/m2um.

Planck’s formula, when plotted graphically for various temperatures, produces a
family of curves. Following any particular Planck curve, the spectral emittance is zero
at A= 0, thenincreases rapidly to a maximum at a wavelength A, and after passing
it approaches zero again at very long wavelengths. The higher the temperature, the
shorter the wavelength at which maximum occurs.

103271033

m

/

Figure 21.4 Blackbody spectral radiant emittance according to Planck’s law, plotted for various absolute
temperatures. ¥: Spectral radiant emittance (W/cm? x 103(um)); 2: Wavelength (um;)

21.3.2 Wien's displacement law

By differentiating Planck'’s formula with respect to A, and finding the maximum, we
have:

2898

iy —]—— [l‘-‘f”»]

This is Wien's formula {(after Withefm Wien, 1864-1928), which expresses mathemati-
cally the common observation that colors vary from red to orange or yellow as the
temperature of a thermal radiator increases. The wavelength of the color is the same
as the wavelength calculated for Ay,,,.. A good approximation of the value of A, for
a given blackbody temperature is obtained by applying the rule-of-thumb 3 000/T
pm. Thus, a very hot star such as Sirius (17 000 K), emitting bluish-white light, radiates
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21.2 - Blackbody radiation

with the peak of spectral radiant emittance occurring within the invisible ultraviolet
spectrum, at wavelength 0.27 pm.

105954051

Figure 21.5 Withelm Wien (1864-1928)

The sun (approx. 6 000 K) emits yellow light, peaking at about 0.5 pm in the middle
of the visible light spectrum.,

At room temperature (300 K) the peak of radiant emittance lies at 9.7 pm, in the far
infrared, while at the temperature of liquid nitrogen (77 K) the maximum of the almost
insignificant amount of radiant emittance occurs at 38 ym, in the extreme infrared
wavelengths,
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21.3 - Blackbody radiation

103273013

10°

Figure 21.6 Planckian curves plotted on semi-lag scales from 100 K to 1000 K. The dotted fine represents
the locus of maximum radiant emittance at each temperature as described by Wien's displacement law.
1: Spectral radiant emittance {W/cm? {um)); 2: Wavelength {pm).

2133 Stefan-Boltzmann's law

By integrating Planck’s formula from A = 0to A = », we obtain the total radiant emit-
tance (W) of a blackbody:

W, =oT* {Watt/m?]

This is the Stefan-Boltzmann formula (after Josef Stefan, 1835~1893, and Ludwig
Boltzmann, 1844-1906), which states that the total emissive power of a blackbody is
proportional to the fourth power of its absolute temperature. Graphically, Wy, repre-
sents the area below the Planck curve for a particular temperature. It can be shown
that the radiant emittance in the interval A = 0 to A, is only 25 % of the total, which
represents about the amount of the sun'’s radiation which lies inside the visible light
spectrum.
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21.3 - Blackbody radiation

10399303}

Figure 21.7 Josef Stefan (1835-1893), and Ludwig Boltzmann (1844-1906)

Using the Stefan-Boltzmann formula to calculate the power radiated by the human
body, at atemperature of 300 K and an external surface area of approx. 2 m2, we obtain
1 kW. This power loss could not be sustained if it were not for the compensating ab-
sorption of radiation from surrounding surfaces, at room temperatures which do not
vary too drastically from the temperature of the body - or, of course, the addition of
clothing.

2134 Non-blackbody emitters

Sofar, only blackbody radiaters and blackbody radiation have been discussed. How-
ever, real objects almost never comply with these laws over an extended wavelength
region — aithough they may approach the biackbody behavior in certain spectral in-
tervals. For example, a certain type of white paint may appear perfectly white in the
visible light spectrum, but becomes distinctly gray at about 2 pm, and beyond 3 pm
it is almost black.

There are three processes which can occur that prevent a real object from acting like
a blackbody: a fraction of the incident radiation a may be absorbed, a fraction p may
be reflected, and a fraction T may be transmitted. Since all of these factors are more
or less wavelength dependent, the subscript A is used to imply the spectral depen-
dence of their definitions, Thus:

* The spectral absorptance a,= the ratio of the spectral radiant power absorbed by
an object to that incident upon it.

* The spectral reflectance p) = the ratio of the spectral radiant power reflected by
an object to that incident upon it.

" The spectral transmittance 1, = the ratio of the spectral radiant power transmitted
through an object to that incident upon it.

The sum of these three factors must always add up to the whole at any wavelength,
so we have the relation:

oy +p, +7, =1
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21.3 - Blackbody radiation

For opaque materials ¥, = 0 and the relation simplifies to:
a,+p, =1

Another factor, called the emissivity, is required to describe the fraction € of the radiant
emittance of a blackbody produced by an object at a specific temperature. Thus, we
have the definition:

The spectral emissivity £,= the ratio of the spectral radiant power from an object to
that from a blackbody at the same temperature and wavelength.

Expressed mathematically, this can be written as the ratio of the spectral emittance
of the object to that of a blackbody as follows:

. _W,

o I/V\h

Generally speaking, there are three types of radiation source, distinguished by the
ways in which the spectral emittance of each varies with wavelength.

" Ablackbody, for whichg, =¢=1

® Agraybody, for which €, = € = constant less than 1
v A selective radiator, for which £ varies with wavelength

According to Kirchhoff's law, for any material the spectral emissivity and spectral ab-
sorptance of a body are equal at any specified temperature and wavelength. That is:

oy =y
From this we obtain, for an opaque material (since a, + p, = 1):

Lot p =1

For highly polished materials ¢, approaches zero, so that for a perfectly reflecting
material (i.e. a perfect mirror) we have:

=1
For a graybody radiator, the Stefan-Boltzmann formula becomes:
W = 20T [Watt/m?]

This states that the total emissive power of a graybody is the same as a blackbody at
the same temperature reduced in proportion to the value of € from the graybody.
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21.4 - Infrared semi-transparent materials

104013031

]

Figure 21.8 Spectral radiant emittance of three types of radiaters. 1: Spectral radiant emittance; 2:
Wavelength; 3: Blackbody; 4: Selective radiator; 5: Graybody.
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Figure 21.9 Spectral emissivity of three types of radiators. 1: Spectral emissivity; 2: Wavelength; 3: Black-
body; 4: Graybody; 5: Selective radiator,

214 Infrared semi-transparent materials

Consider now anon-metallic, serni-transparent body - let us say, inthe form of a thick
flat plate of plastic material. When the plate is heated, radiation generated within its
volume must work its way toward the surfaces through the material in which it is
partially absorbed. Moreover, when it arrives at the surface, some of it is reflected
back into the interior. The back-reflected radiation is again partially absorbed, but
some of it arrives at the other surface, through which most of it escapes; part of it is
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21.4 - Infrared semi-transparent materials

reflected back again. Although the progressive reflections become weaker and
weaker they must all be added up when the total emittance of the plate is sought.
When the resulting geometrical series is summed, the effective emissivity of a semi-
transparent plate is obtained as:

(1- I’_\JU - T,\}
1-p7,

B

When the plate becomes opaque this formula is reduced to the single formula:

s=1-p,

This last relation is a particularly convenient one, because it is often easier to measure
reflectance than to measure emissivity directly.
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menu system, 46 first thermo-electrically cooled, 2
driver instaltation medel 525, 2
ThermaCAM Connect 3, 10 maodel 650, 2
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Index -G
model 750, 2 H
model 780, 2 hard case
model P63, 3 accessories, 8

thermo-electrically cooled, first, 2
requests for enhancement, 5
RFE, 5

FLIR Systems AB
contact details, ii
copyright, ii
e-mail, i
IS0 9001, ii
legal disclaimer, ii
patents, ii
patents pending, ii
postal address, ii
product warranty, ii
quality assurance, ii
quality management system, ii
telefax number, ii
telephone number, i
trademarks, i
warfranty, ii
website, i

F-number, 56

focus
adjusting, 44

focusing
means of, 56

facus motor
mounting, 27

focusring, vi, 43, 44
camera parts, 32

Force linear
label, 48

formulas
Planck's law, 83
Stefan Boltzmann's formula, 86
Wien's displacement law, 84

FOV, vii, 56, 62

freezing image
using GUI, 39

FRZ
function, 36
location, 34

G

gfossary, 76

graybody, 88

grounding camera housing, 25
Gustav Robert Kirchhoff, 82

heat picture, 79
Herschel, William, 77
HFQV, vii, 62
Hide graphics
command, 50
high temperature option to +900° C {+1652°F)
option, 8
history, 2
E series, 3
first thermo-electrically cooled, 2
infrared technology, 77
model 525, 2
model 650, 2
mode] 750, 2
mode! 780, 2
model P60, 3
thermo-electrically cooted, first, 2
Heur
label, 54
housing, camera
grounding, 25
housing, protective, 25
humidity, 57

I
Id
label, 52
IFOV, vii, 56, 62
image
freezing
uisng GUI, 39
opening
using GUI, 40
saving
using GUI, 39
Image
command, 48
Image settings
dialog box, 48
imaging performance, 56
info bar
screen object, 45
Info bar
label, 52
infrared camera
system overview, 23
infrared semi-transparent bady, 89
infrared technology
history, 77
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Index - J
instatlation Infa bar, 52
mechanical, 25 Language, 53
ThermaCAM Connect 3,9, 10 Lens, 52
1S0 8001, ii Logo, 51
isotherm Lower boundary, 49
setting Minute, 54
using GUI, 40 Month, 54
Isotherm Palette, 47
dialog box, 49 Range, 52
isotherm above Scale, 52
symbol, 45 Second, 54
isotherm below Time format, 53
symbol, 45 Type, 49
isotherm interval Video output, 53
symbol, 45 Year, 54
Landriani, Marsilio, 77
] Langley, Samuef P, 79
James Dewar, 80 Language
Josef Stefan, 86 label, 53
laws
K Planck's law, 83
Stefan-Baltzmann's formula, 86
keypad Wien's displacement faw, 84
camers parts, 32 LCD protection, 1
keys . legal disclaimer, ii
functions LEMO
FRZ, 36 connector, 28
NO, 36 LEMO connectors, 30
SEL, 36 lens
YE_S' 36 changing, 44
location cleaning, 55
FRZ, 34 focus ring, 43, 44
navigation pad, 34 locking ring, 43, 44
NO, 35 remaoving, 44
SEL, 34 Lens
_ YES35 label, 52
Kirchhoff, Gustav Robert, 82 Leopoldo Nobili, 79
level & span
L changing
labels using GUI, 41
AdeSt method, 48 Local se“ings
At reboot, 48 command, 53
Attribute, 49 dialog box, 53
Autoadjust, 47 locking ring, vi, 43, 44
Boundary, 49 camera parts, 32
Camera label, 51 Logo
Color, 49 label, 51
Date/time, 52 Lower boundary
Date format, 53 label, 49
Day, 54 Ludwig Boltzmann, 86
Force linear, 48
Hour, 54 M
Id, 52 Macedonio Melloni, 78
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Marsilio Landriani, 77

Material Safety Data Sheets, 55

Max Planck, 83
mechanical instalation, 25
Mellont, Macedanio, 78
meanus
File, 50
Settings, vit, 51
menu system
canceling
selections, 47
confirming
selections, 47
displaying, 46
extting, 47
navigating, 47
messages, 46
middle infrared band, 81
minimum focus distance, 56
Minute
label, 54
maonitor, external
system overview, 23
Manth
label, 54
motor focus
mounting, 27
maotor focus unit
mounting, 28
mounting
motor focus, 27
motor focus unit, 28
mounting plate, vi, 26
MSDS, 55

N
navigating
menu system, 47
navigation pad
function, 36
lecation, 34
near infrared band, 81
NO
function, 36
location, 35
Nobili, Lecpoldo, 79
non-blackbedy emitters, 87

0

One-shot adjust
command, 48

Open
command, 50

opening
file
using GUI, 40
image
using GUI, 40
operating temperature range, 56
operation
ThermaCAM Connect 3, 14, 15, 16
operator's manual
packing list, 7
options
high temperature option to +900° C (+1652°
Fh.8
ThermaCAM Connect 3,17

P

packing fist, 7
operator's manual, 7
paower supply, 7
ThermaCAM Connect 3 installation €D, 7
videc cable, 7

Palette
label, 47

part numbers

122048, 8

122059,8

122 060, 8

165027, 8

195 269, 8

195 270, 8

195 271, 8

195272, 8

195273, 8

195434, 8

195642, 8

195 850, 7
1939528,7,8
908 929, 7

patents, ii

patents pending, ii

physical specifications
size, 57
tripod mount, 57
weight, 57

pin configuration
power connector, 59, 60
RS-232,59

pin configuration CVBS, 61

Planck, Max, 83

postal address, ii

power connector
connector, 59, 60
pin corfiguration, 59, 60

m e e e o
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index - Q
power consumption, 56 removing
power input, 56 lens, 44
connector, 35 requests for enhancement, 5
power supply result table
connector, 24 screen object, 45
packing list, 7 signs in, 45
system overview, 23 symbois
power supply, DiN rail isaotherm, 45
system overview, 23 isotherm above, 45
power supply, incl. cable isotherm below, 45
accessory, 8 isatherm interval, 45
procedures result table symbols
changing date & time isotherm, 45
using GUI, 42 isotherm above, 45
changing date format isotherm below, 45
using GUI, 42 isotherm interval, 45
changing level & span RFE, 5
using GUI, 41 rings
changing temperature unit focus, vi, 43
using GUI, 41 locking, vi, 43
changing time format RS-232
using GUI, 42 connector, 35, 59
freezing image connectors, 24
using GUI, 39 pin configuration, 59
opening image specifications, 57
using GUI, 40 R5-232 conmection
saving image system overview, 23
using GUI, 39
setting isotherm s
using GUl, 40 Samuel P. Langley, 79
product warranty, ii Save
program options command, 50
ThermaCAM Connect 3,17 saving
protective housing, 25 file
using GUI, 39
Q image
quality assurance, ii using GiJl, 39
quality management system, it scale
screen object, 46
R Scale
radiators label, 52.
cavity radiator, 82 screen objacts
graybody radiators, 88 info bar, 45
selective radiators, 88 result table, 45
range temperature scale, 46
changing, 50 Second
Range label, 54
command, 50 SEL
dialog box, 50 function, 36
label, 52 location, 34
range, extra option, 56 selections
range, standard, 56 canceling, 47
recommended torque, 28 canfirming, 47
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semi-transparent body, 89
sensitivity
thermal, 56
setting
isotherm
using GUI, 40
Settings
command, vii, 51
menu, vii, 51
Sir James Dewar, 80
Sir Witliam Herschel, 77
size, 57
software requirements
camera
ThermaCAM Connect 3, 9
PC
ThermaCAM Cannect 3,9
ThermaCAM Connect 3
camera, 9
PC, 9
span & level
changing
using GUI, 41
specifications
environmental
bump, 57
EMC, 57
encapsulation, 56
humidity, 57
operating temperature range, 56
storage temperature range, 56
vibration, 57
physical
size, 57
tripod mount, 57
weight, 57
technical, 56
spectral range, 56
spectrum
thermometrical, 78
spring for 12°IR lens
accessary, 8
spring for 25° IR lens
accessory, 8
spring for 45° IR lens
accessory, 8
standard range, 56
status area, 46
status messages, 46
Stefan, Josef, 86
storage temperature range, 56
support
ThermaCAM Connect 3, 20

system overview
DIN rail power supply, 23
external monitor, 23
infrared camera, 23
power supply, 23
R5-232 conpection, 23

T

technical specifications, 56
technical support, 5
telefax number, ii
telephone numbes, ii
temperature range
aperating, 56
storage, 56
temperature scale
screen object, 46
temperature unit
changing
using GUI, 41
theory of thermography, 81
ThermaCAM Connect 3
auto detect, 19
camera
software requirements, 9
connecting, 19
disconnecting, 19
driver installation, 10
FAQ, 20
FireWire/1394 driver installation
Windows® 98, 13
Windows® 2000, 12
Windows® ME, 12
Windows® XP, 11
installation, 8, 10
operation, 14, 15, 16
options, 17
PC
software requirements, 9
program options, 17
software requirements
camera, 9
PC,9
suppaort, 20
transfer application, 19
troubleshooting, 21
communication, 21
connections R5-232, 21
ThermaCAM Connect 3 instalfation CD
in packing list, 7
thermal sensitivity, 56
thermograph, 79
thermaographic theory, 81
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Index - U
thermometrical spectrum, 78 Vv
thermos bottle, 80 VFOV, vii, 62
t'mhe &date vibration, 57
changing video
~ usingGUI, 42 connector, 24, 35, 61
time forrﬂat pin configuration, 61
changing specifications, 57
using GUI, 42 video cable
Time format packing list, 7
. label, 53 Video output
orgue |
recommended, 28 V;:‘:EL >3
trademarks, ii command, 52
transfer application dialog box, 52
ThermaCAM Connect 3,19 voltage, 56
transferring images
all images from memaory, 15 w
camera to computer, 14 .
selection of images, 16 Warning messages, 48
tripod mount, vi, 25, 26, 57 w.arnlng.s
camera parts, 33 !ntenslve energy sources, 1
troubteshooting |nte.rference, !
ThermaCAM Connect 3, 21 radio fre.guency energy. 1
communication, 21 warra_miju
connections RS-232, 21 We.bSIte' !
tutorials W?'ght' 57
changing date & time W!en' W'Fh.EIm’ 84
using GUI, 42 Wflf‘)efm Wien, 84
changing date format W|I||a.m He.rschel, 77
using GUI, 42 worklng.wnh camera
changing level & span removing
using GUI, 41 fens, 44
changing temperature unit
using GUI, 41 Y
changing time format Year
using GUI, 42 label. 54
freezing image YES
using GUI, 39 function, 36
opening image locatian, 35
using GUI, 40
removing
lens, 44
saving image
using GUI, 39
setting isotherm
using GUI, 40
Type
label, 49
U
unpacking, 7
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This manuat was produced using XML - Extensible Markup Language. For more information about XML, paint your browser to:

httpi/fwww w3c.org/ XML
Description Software Supplier URL
Version control ExcoConf Excosoft http:tfwenw excoscit sefewebissitefexc_pdhiml
Editing environment XML Client Excosoft http:/fwww.excosoft.se/eweb/site/excoconf_pd html
Preformatting ExeoFarm Excosoft http:/Awww.excasoft se/eweb/site/bome.htmi
XML parser Xerces Apache http/xml.apache.org/xerces-j
XSLT processor Xalan Apache hitp://xmi.apache.orgixalan-j
XSL;%;J re‘r;de.ring e;\(;ne- 77777 XEP ’ Re;uaeirxr . htt;;:;;;w;w,ré;ciérx.tort;-_ o

Fhe following file identities and versions were used in this manual:

3120235203 xml;7
{3}20239503 xml,5
{2}20233603.xml;3
(2)20239703.xmi3
{2)20239803.xmk5
{a}20239903xml;9
{al20240003.xml;3
(a)24240103.xmkS
(2120240203 xml;?
{3)20240403xml;7
{a)20248003.xml;4
(2)20248103.xml;4
{a)20248203.xml;3
{2}20248303 xml;2
(2)20248403 xml:3
(2)20248603.xml;1
{a)RO021.rcp;3

(manbase)20234503.xmf; 15

fmanbase)20234903.xml;9

{manbase)20235203.xm;15
{manbasel20236703.xmi;15

{manbase)20238503.xml;3
(P120236103xmi01
()20237103.xm%5
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FL

SYSTEMS

FLIR Systems AB

World Wide Thermography Center
F.O,Box 3

SE-182 11 Danderyd

Sweden

Tel: +46 (0}8 75325 00

Fax: +46 (0}8 753 23 64

E-mail: sales@flir.se

Web: www.flir.com

FLIR Systemsinc,
Corporate headquarters
16505 SW 72Znd Avenue

Portland, OR. 97224
Usa

Tel.: 41 503 684 3731
Fax: +1 503 684 5452
Web: www flir.com

FLIR Systems Sar}

18 rue Hoche BP 81
F-92134 155y les Moulineaux
Cedex

France

Tel. +33(0)¥ 41339797
Fax: +33 (0)1 47 36 18 32
E-mail; info®flir.fr

Web: www flir.fr

FLIR Systems GmbH
Berner Strasse 81

D-60437 Frankfurt am Main
Germany

Tel.: +49 (D169 95 00 900
Fax: +49 (0}69 95 00 9040
E-mail: info@Rir.de

Web: www flir.de

FLIR Systems Ltd.,

2 Kings Hill Aveniue - Kings Hill
West Malling

Kent, ME19 4AQ

United Kingdom

Tel:+44 {0)1732 220011

Fax: +44 (0)1732 843 707
E-mail: sales@flir.uk com

Web: www.flir.com

FLIR Systems S.r. ).
Via G. Stephenson 33
1-20157 Milano

Italy

Tel:+3902 3909127
Fax; +39 02 39 00 5185
E-mail: info@ftir.it
Web: www flirit

FLIR Systems Co. Ltd.

Room 1613-15, Tower 2

Grand Central Plaza

138 Shatin Rural Committee Rd
Shatin, N.T.

Hong Kong

Tel.. +852 27 9289 55

Fax: +852 217 92 89 52

E-mail: flir@flir.com.hk

Web: www flir.com hk

FLIR Systems AB
Uitbreidingstraat 60-62
B-2600 Berchem
Belgium

Tel:+32(0}3 287 87 N
Fax: +32{(013 287 87 29
E-mail: info@flir be
Web: www.flirbe

FLIR Systems Inc.

USA Thermography Center
16 Esquire Road

North Billerica, MA. D1862
USA

Tel.:+1 978 901 8000

Fax: +1 978 901 8887
E-mail: marketing@flir com
Web: www flir.com

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service
Food and Drug Administration
Memorandum

—

pral T4 C RS A

From: Reviewer(s) - Name(s)
] 2
Subject:  510(k) Number L O S g C/G 7
To: The Record - It is my recommendation that the subject 510(k) Notification:
[ Refused to accept.

[IRequires additional information (other than refuse to accept). -
s substantially equivalent to marketed devices.

CINOT substantially equivalent to marketed devices.

Clother (e.g., exempt by regulation, not a device, duplicate, etc.)

Is this device subject to Section 522 I"ostma:ket Surveillance? LIYES ™ No
Is this device subject to the Tracking Regulation? OvEs K No
Was clinical data necessary to support the review of this 510(k)? NYEs CInNo
Is this a prescription device? MYES 0 No
Was this 510(k) reviewed by a Third Party? {Ldves B no
Special 510(k)? OvEs D nNo
Abbreviafcd 510(k)? Please fill out form on H Drive 510k/boilers OvEs M No

Truthful and Accurate Statement [JRrequested E(Enclosed

E&\ 510(k) summary OR [ A 510(k) statement

(3 The required certification and summary for class III devices N'/.’-)—

P4 The indication for use form -

. P e ‘“l T
Combination Product Category (Please see algorithm on H drive 5 10kaoiler€) ?\ )

Animal Tissue Source (0 vEs &NO Material of Biological Origin O vES &dNe

The submitter requests under 21 CFR 807.95 (doesn’t apply for SEs).
£ No Confidentiality [ Confidentiality for 90 days {1 Continued Confidentiality exceeding 90 d:
Prcdicatc‘P;odyc;...Code with class: Additional Product Code(s) with panel (optional):
Gem UMYy ¥RY 9L i MG

%ﬁ*é%); ST ] G2 B }%L’f / ckem )
R_@ ~Co M ( amds 3l fj_di/

(Branch Chief) Branch Code) (Date)

Final Review: ) ]mﬂﬂ/f/i/n'/ C WW /%Mg /Li/'

Questions? Coﬁﬁidtiﬁgy\m% V& Date
Reviseq 42103 CE/DIb at CDRH-EDISTATUS@fda hihs. gov or 303-796-8118
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510(k}) Review

Page 1
510(k) Review
K033967
Company Name: Flir Systems, Inc.
Address: 16 Esquire Road
North Billerica, MA 01862
DPated: December 19, 2003
Received: December 22, 2003
Contact: Tom Scanlon
Manufacturing Address Flir Systems AB
Rinkebyvagen 19, PO Box 3
Danderyd, Sweden
Tradename: Series A, E, 8, and P —-IR cameras
Common Name: Telethermographic system
Product Code: 90LHQ Class: 1 FR Classification No.: 884.2980C
Intended Use: The Flir device is intended for use as an adjunct to other
clinical diagnostic procedures in the diagnosis, quantifying, and screening of
differences in skin surface temperature changes. It can visualize, document

temperature patterns and changes.

Device (s) to which Eguivalence is Claimed and Manufacturer:

Manufacturer: Inframedtrics, Inc.
Tradename: Infracam-Med
Document Control: Ka82327
Manufacturer: Dorex, Inc.
Tradename: Spectrum 2000mb
Document Control: K023434

Previous Submissions: N/A

Applicable Guidance: software

lp

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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510(k) Review

Page 2
YES NO
1. Is Product A Device b If NO = 3top
2. Is Device Subject Toc 510(k)7 X If NO = Stop
3. Same Indication Statement? b4 If YES = Go To 5
4. Do Differences Alter The Effect Or Raise If YES = Stop NE
New Issues of Safety Or
Effectiveness?
5. Same Technological Characteristics? X If YES = Go To 7
6. Could The New Characteristics Affect If YES = Go To 8
Safety Or Effectiveness?
7. Descriptive Characteristics Precise ® If NO = Go To 10
Encugh? If YES = Stop SE
8. New Types Of Safety Or Effectiveness I1f YE§ = S5top NE
Questions?
9. Accepted Scientific Methods Exist? If NO = Stop NE
10. Performance Data Available? If NO = Reguest
Data
11. Data Demonstrate Equivalence? Final Decision:
SE
Note: Tn addition to completing the form on the LAN, "yes" responses to
quastions 4, 6, 8, and 11, and every "nc" response reguires an

explanation.

]

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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510(k) Review
Page 3

Standard Questions:
Normal, Simplified, Tier T Review? (circle appropriate item)
Is the device subject to postmarket survelllance? yes

Is a summary or certification of safety and effectiveness included? (Which?)
yes, summary

Is the device life-supporting or life-sustaining? no
Is the device implanted (short-term or long-term)? no
Does the device contact tissue or skin? (Biocompatibility and

cleaning/disinfection} no

Does the device use software? (guidance) yes

Is the device disposable (single use)? no

Is the device sterile? (bluebook) no

Is the device fcor single, home or prescription use?

Does the device contain or use drug or biologilcal products? no
Is the device subject to the Radiation Control Act? no

Other standards? EMC emissions, Emission radiated and conducted, lmmunity,
class B conducted and radiated emissions power lines.

Device Description: Flir manufactures a number of IR camera'’s, they all
include the same basis temperature measurement and sensing technology. They

are non-contacting and employ passive infrared emissions for sensing
temperature variations.

The captured energy is processed by software to produce digital output values
of the thermal energy captured by the camera’s thermal sensors.
Laboratory and Clinical Data: performance testing according to standards

Labeling: attached

Software: The software records the temperatures. It is considered a
low level of concern.

Substantial Equivalence: The device is substantialy equivalent to Inframetrix
Infracam-Med, K982327 and to Dorex, Inc., Spectrum 9000mb, K023434

Conclusion: SE
Recommendation: Approve

I believe that this device 1s equivalent to: Infracam-Med and Spectrum 2000mb

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118



Records processed under FOIA Request # 2015-6830; Released by CDRH on 11-18-2015

510(k) Review
Page 4

Classification should ke based on: Radiological Device Classificaticn

Class: 1

C{

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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SCREENING CHECKLIST
FOR ALL PREMARKET NOTIFICATION [510(k)] SUBMISSIONS

510(k) Number: o (5 Y Cj

The cover letter clearly identifies the type of 510(k) submission as (Check the
appropratebox): .. L o ,

o ‘Special 510(k) -, DoSeaionsiand2
O - Abbreviaed 5100 - - - Do Séctions; 3and 4
){ * Traditional 510(k) or no ‘identification provideci - Do Sections 1 and 4

Section 1: Required Elements for All Types of 510(k) submissions:

Present or | Missing or
Adequate | Inadequate

Cover letter, containing the elements listed on page 3-2 of the

Premarket Notification [510)) Manual. L
Table of Contents. v
Truchful and Accurate Statement. %
Device’s Trade Name, Device’s Classification Name and ,
Establishment Regjstration Number. L
Device Classification Regulation Number and Regulatory Status

(Class 1, Class 11, Class HI or Unaclassified). V
Proposed Labeling including the material isted on page 3-4 of the -
Premarket Notification [510)] Manual. 12
Statement of Indications for Use that is on a separate’page in the .

premarket submission.

Substantial Equivalence Gompan.son, including comparisons of

the new device with the predicate in areas that are listed on page %
3.4 of the Premarket Notification [510)} Manual.
510(k) Summary or 510(k) Statement. L

Description of the device (or modification of the device) including

diagrams, engineering drawings, photographs or service manuals. L
Identification of legally marketed predicate device. * L
Compliance with performance standards.  [See Section 514 of

the Act and 21 CFR 807.87 (d).} 1 v

Class I{ Certification and Summary. *¥ 4 it
Financial Certilication or Disclosuce Statement for 510(k)

notifications with a clinical study. * {See 21 CFR 807.87 (1)] LV

510(k) Kit Certification %% NG

- May not be applicable for Special 510(K)s.

- Required for Class HT devices, only. 7

= . Sec pages 3-12 and 3-13 in the Premarker Notification [510)] Manual and the
_ Convenience Kits Interim Regulatory Guidance. '
Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 l

nonon
"

A
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Scction 2: chl.lil'(.'(] Elements for a SPECIAL 510(k) submussion:

Present Inadequate

_ S - or Missing
Name and 510(k) number of the submitter’s own, um_n'o'd_jf_icd R
predicate device. ' - :

A description of the modified device and a comparson O the | U
| sponsor’s predicate device. '

A statement that the intended use(s) and indications of the .
modified device, as described in its labeling arc the same as the L/
| intended usés and indications for the submitter’s unmodified -
predicate device. _ L S
Reviewer's confirmation that the maodification has not altered the
fundamental scientific technology of the submitter's predicate
device. - ‘ .

A Design Control Activities Summary that includes the following
clements (a-c): ‘
~ Identification of Risk Analysis method(s) used to assess the
impact of the modification on the device and its components, and K
the results of the analysis. ,

b. Based on the Risk Analysis, 20 identification of the required
vedfication and validation activities, including the methods ot
tests used and the acceptance criteria to be applied.

< A Declaration of Conformity with design controls that includes
the following statements:

A statement that, as required by the osk analysis, all
verification and validation acavities wete pcrformcd by the
designated individual(s) and the results of the activities
demonstrated that the predetermined acceptance criteria were
met. This statement is signed by the individual responsible
for those particular actvites.

A statement that the manufacturing facility is in conformance
with the design control procedure requirements as specified
in 21 CFR 820.30 and the records are available for review.
This statement is signed by the individual responsible for
those particular actvities.

L

Section 3: Required Elements for an ABBREVIATED 510(k)* submission:

Prescnt Inadequate
] or Missing

| For z submission, which relies on a gutdance document and/or
special control(s), a2 summary report that describes how the
guidance and/or special control(s) was used to address the risks
associated with the particular device type. (Ifa manufacturer
clects to use an alternate approach to address 2 paruculac risk,
sufficient detail should be provided to justify that approach.)

For a submission, which relies on 2 recognized standard, a
declaration of conformity [For a lisung of the required clements
of a declacation of conformity, SEE Required Elements for a
Declacation of Conformity to a Recognized Standard, which

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118 [ l
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is posted with the SIOQT—boj-cr;OII the 11 drive.}
For a submission, which relies on a recognized standard without-a
declaration of conformity, a statement that the manufacturer .
“ntends to conform to a recognized standard and that supporting
data will be available before marketing the device. - .

For a submission, which relies on 2 non-recognized standard that
has been historically accepted by FDA, a statement that the
manufacturer intends to conform'to a recognized standard and
that supporting data will be available before marketing the device.

For 2 submission, which relies on a non-fecognized standard that - |-
has iot béen historically accepted by FDA, a statement that the
‘manufacturer inténds to conformto a recognized standard and
thit supporting data will be available before marketing the device .
and any additional information requested by the reviewer in order
to détermine substantial equivalence. -

Any additional information, which is not covered by the guidance
document, special control, recognized standard and/or non-
recogrized standard, in order to determine substantial
equivalence.

* - When completing the review of an abbreviated 510(k), please fill out an
Abbreviated Standards Data Form (located on the H drive) and list all the guidance
documents, special controls, recognized standards and/or non-recognized
standards, which were noted by the sponsor.

Section 4: Additional Requirements for ABBREVIATED and TRADITIONAL
510(k) submissions (If Applicable):

Present Inadequate
or Missing

a) Biocompatibility data for all patient-contacting materials, OR N
certification of identical matenial/formulation: F

b) Stenlization and expiration dating information: N/ T
1} _sterlization process .

i validation methad of sterilization process

1) SAI

iv)_nackasmng
7 LY - or

specify pyrogen free

v _ETO residues

»d - -
i radiation dose

it Traditional Method or Non-Traditional Methad

d) Software Documentation: ) \

[tems with checks in the “Present or Adequate” column do not require ¢ additional
information from the sponsor. Items with checks in the “ Missing or Inadequate”
columu must be submitted before substantive review of the document.

Passed Screening \/ Yes No
Reviewer:  Ehu& (:ML//\A)“JC/

Concurrence by Review Branch:

'z

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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I);lc: 752, / ib/ CL(

' The deficiencies identified above represent theissues that we believe need to be resolved
before our review of your 510(k) submission can be successfully completed. In developing
the deficiendies, we carefully considered the statutory criteria as defined in Section 513(1) of,
the Federal Food, Drug; and Cosmetic Act fqr détemg jst.xb,stant_nl, equp}aler_me of your -
device. We also considered the burden that may be incurred in your attempt to Tespond to
the deficiendies. We believe that we have considered the least burdensome approach to .

resolvirig these issues. If, however, you believe that information is being requested that is

" not relévant to the regulatory decision or that ther?, is a less burdensome way to resolve the. .
isstes, you should follow the procedures outlined in the “A Suggested Approach to -
Resolving Least Burdensome Issues” document. It1s available on our Center web page at:

hetp://wrerw fda.gov/ cdrh/modact/leastburdensome.huml

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118
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Internal Administrative Form

[ YEsS

N =

Did the firm request expedited review?
Did we grant expedited review? ' '

w

Have you verified that the Document is labeled Class Nl] for GMP
purposes?
If, not, has POS been notified?

Is the product a device?
Is the device exempt from 510(k) by regulation or policy?
Is the device subject to review by CDRH?

\/1

XN o

9.

Are you aware that this device has been the subject of a previous NSE
decision?

If yes, does this new 510(k) address the NSE issue(s), (e.g.,
performance data)?

10. Are you aware of the submitter being the subject of an integrity

investigation?

11.1f, yes, consult the ODE Integrity Officer.
12.Has the ODE Integrity Officer given permission to proceed with the

review? (Blue Book Memo #191-2 and Federal Register 90N0332,
September 10, 1991.

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118

4

"N'-,____‘."",
. hadam
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S10(k) “SUBSTANTIAL EQUIVALENCE™
DECISION-MAKING PROCESS

New Device is Compared to
Marketed Device *

| ()

Does New Deviee Have Same NO3 Do the Diflerences Alter the Intended
{ndication Statement” *  Therapentic/Diagnostic/etc. Ellect

Deseriptive nfermatzon
about New or Marketed
Device Requested as Needed

l YES

New Devige Has Same Intended
Use and May be “Substaatially Equivalent”™

&) ®

Dues New Device Have Same
Technological Characteristics.  NO

ONl

NO Are the Descriptive NO

Characteristics Precise Enough

to Ensure Equivalence?
Are Performance Data
Available to Asses Equivalence? YES

NO

YES

v

Performance
Data Required

ORE
k4

» Performance Data Demonstrate

{in Deciding. May Consider Impact on
Safety and Effectiveness)?**

‘

Could the New
¢ Design. Materials. ete? ® Characteristics
Aﬂ:ccl.Sal'ely or — Raise New Types of Safety YES @)
Effectiveness?

Not Substantialky
YES Lquivakent Determination

NO

New Device Has O
New Intended Use

(»)

Do the New Characteristics

or Eftectiveness Questions?

NO

@

Do Accepted Scientific
Methods Exist for

Assessing Ctfects of NO
the New Characteristics?

@ YES

Are Performance Data Available  NO
To Assess Effects of New
Characteristics? ***

YES

G

Performance Data Demonstrate

Equivalence? ————) Equivalence? — 4———
YES YES NO
NQO
“Substantially Equivalent” @

To Determination To

* S1HK) Subemissions compare new devices to marketed devices. FDA requests additional information if {he relationship between
marketed and “predicate” (pre-Amendments or reclassified post-Amendiments) devices is unciear.

*y This decision s normally based on descriptive information atone, but limited testing information is somcetimes required.
b Data maybe in the 510¢k). other S10¢k)s, the Center’s classification files, or the literature. )

Questions? Contact FDA/CDRH/OCE/DID at CDRH-FOISTATUS@fda.hhs.gov or 301-796-8118





