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Subject 444 October 14, 2010

TO: Subscribers to UL's Performaiexzification Services for:

Communications Cable (DUZX)
Data Transmission Cable Verified in Accordance ViNttional or International
Specifications (DVBI)

SUBJECT: Revised Testing and Follow-Up ServiceRegnents for UL's LAN Performance Verification
Programs

This bulletin will serve as the testing and Follblp-Service reference document for all of UL's LAMrfdrmance
Verification Programs. It will provide Subscribewith policy information related to the followingsses:

A. Consolidation of all UL cable-related LAN Penfoance Verification Programs and bulletins into this
reference document;

B. The incorporation of the Industry File Reviewu@ements related to Bi-Directional, Screening
Attenuation and Coupling Attenuation Testing andsmidation of LAN Performance Verification product
categories (Effective Date of January 31, 2012);

C. The New Work Testing and Follow-Up Service reguoients applicable to all of UL’s LAN Performance
Verification Programs, including the above Effeetivate requirements;

D. Labeling and Surface Marking Requirements aediétw Holographic Labeling requirement (Effective
Date of October 1, 2010).

This bulletin will be updated as needed, when nevewised requirements are introduced into UL's LAN
Performance Verification Programs. This bulletim €& accessed atvw.ul.com/standards

A. CONSOLIDATED REFERENCE DOCUMENT

UL presently offers LAN Performance Verificationdgrams to the Performance Standards shown below:

1. ANSI/TIA-568C.2, “Balanced Twisted-Pair Teleconmications Cabling and Components Standards”
(otherwise known as the “UL Performance CategopgRam”);

2. ISO/IEC 11801, "Information Technology - Genetiabling for Customer Premises”. Cables that thear
surface mark for this standard, have had the gadtermance evaluated to requirements as statdtln



61156-5, “Multi-Core and Symmetrical Pair/Quad @albilor Digital Communications — Part
5:Symmetrical Pair Quad Cables with Transmissioar&tteristics up to 1,000 MHz-Horizontal Floor
wiring — Sectional Specification.”
3. NEMA WC 66, "Performance Standard for Categoan@ 7 100 Ohm Shielded and Unshielded Twisted
Pair Cables”.
4. NEMA WC63.1, "Performance Standard for Twistedr Premise Voice and Data Communications
Cables". (For Category 3, 5 and 5E Cables)
5. BS EN 50173-1, "Information Technology — Gen&abling Systems — Part 1: General Requirements”.
Cables that bear this surface mark for this stahydave had the cable performance evaluated to
requirements as stated in EN 50288-1, “Multi-Eletidptallic Cables Used in Analogue and Digital
Communication and Control - Part 1: Generic Speaifon”.
6. Any other Industry or Proprietary Performancang@tard requested by Subscribers and within thingest
capabilities of UL's Performance Verification Labtory.

The testing and Follow-Up Service requirementsetiech of the above Programs are defined in ltemtBisf
bulletin. It is the responsibility of the Subscritte purchase and maintain subscription servicethiapplicable
Performance Standard(s) that their product wasuated.

Since these testing and Follow-Up Service requirdmkave been incorporated into this documentiai@wving
UL Bulletins are now considered obsolete and regalduy this bulletin:

UL LAN Performance Verification

Standard for Category 6 and 7 100-Ohm Shieldednshielded Twisted-Pair
Cables, NEMA Standard No. WC 66-1999

Bulletin Date Subject Service Covered by the Bulletin
Test and Follow-Up Service Requirements for theiddall Qualification of Products that are “Listed and
100-Ohm Twisted-Pair Constructions of Listed Comivation Cable Types for] Verified” as well as productthat are

July 28, 2008 Data-Transmission Performance-Category Markings “Verified-Only” to the “UL

Performance Category Program”
(ANSI/TIA-568C.2)
Test and Follow-Up Service Requirements for theiddall Qualification of Products that are “Listed and

June 9, 1999 Data-Transmission Cables Verified in Accordancéwlite Performance Verified” as well as productthat are

“Verified-Only” to the “NEMA WC
66" Program

January 6, 1997

Test and Follow-Up Service Requirements for Da@a$mission Cables
VERIFIED (CLASSIFIED) ONLY to the Data-Transmissi®erformance
Requirements in a National Specification such asi@ercial Building
Telecommunications Category Standard (TIA/EIA-568eAin an International
Specification such as Information Technology — Gien@abling for Customer
Premises (ISO/IEC 11801)

Products that are “Verified-Only” to
an applicable Performance Standar

October 9, 1996

Test and Follow-Up Service Requirements for Da@a$mission Cables
Classified (Verified) in Accordance With Informatidechnology — Generic
Cabling for Customer Premises ISO/IEC 11801 Spetifin

Products that are “Listed and
Verified” as well as productthat are
“Verified-Only” to the
“ISO/IEC11801” Program

B. INDUSTRY FILE REVIEW — JANUARY 31, 2012 EFFECTIV E DATE

The following will summarize the Testing and Folkbp Service changes being introduced into UL’s LAN
Performance Verification Programs, as part of sreudry 31, 2012 Industry File Review. The requineisigvere
announced in UL’s Subject 444 Bulletin dated Ma3dh 2010UL’s Performance Verification Laboratory is
presently capable of conducting all tests associatevith this Industry File Review.



1. Screening Attenuation, Coupling Attenuation &mdDirectional Testing requirements have been
introduced, as applicable, into the Standards sHtems Al — A5 above. These revised testing
requirements prompted the need for the Industey Réview. lllustration 1 provides a summary of niegv
testing requirements associated with this Industie/ Review, the applicable Performance Standands a
Standard clauses. These requirements have alsarimaded in Appendix A of this document sinceythe
will become permanent testing requirements folthePerformance Category / ANSI/TIA-568C.2
Program after the January 31, 2012 Effective Date.

2. All UL LAN Verification content in our Subscribg Communications Cable (DUZX) and / or Data
Transmission Cable (DVBI) Follow-Up Service Procesfuwill be merged into one Follow-Up Service
Procedure, under the DVBI category. This will allaw all UL Verified cable products to be under dsie
category. For those Subscribers that already h&@Bl File, UL will transfer the descriptive repsrtor
cables that are covered under the DUZX Listing dedfication Program into the DVBI File. For those
Subscribers that that do not have a DVBI File, & Rége Number will be established for the DVBI
category. UL will release updated Guide InformatRages for the DUZX and DVBI categories
incorporating these changes after January 31, 20E#t DVBI Guide text is attached for your refecerin
lllustration 2.

3. Subscribers will be requested to confirm théndiiawal of LAN Verification content from their F{i® now
considered obsolete by Industry (e.g. — IBM, Thowmnad Betts ALL LAN, UL Performance Categories 1,2
and 4, etc.).

4. Bi-Directional Testing will be required for gderformance categories described in this bulletipat of
the Manufacturer’s Test Program portion of the &wHUp Program (Item C.4.c of this bulletin). As a
result, during the sample submittal phase of tideigtry File Review (Phase 2), Subscribers will alsed
to provide an updated (written) Proprietary Testgeam (PIP), which confirms their ability to cond&s-
Directional Testing on a production-line basis, thee affected Performance Standard. Products wilbe
considered in compliance with the new and reviseglirements under the Industry File Review untl th
updated PIP is reviewed and approved by UL. Thikalgo include verification of the test capabildtthe
factory. The UL Representative will verify compl@nwith this plan during their routine Follow-Up
Inspection visits

5. Category 5 cables cannot reference the ANSIH88C.2 Standard. Category 5 cables intended todear
UL Verification Mark (label) and Verification suida markings can only be Verified under the “UL
Performance Category Program”. Any surface prifagrence to TIA/EIA-568B or ANSI/TIA-568C.2 is
prohibited.

It is the responsibility of the Subscriber to faanize themselves with the new testing requiremantkese
Standards.

As part of Phase 1 of the Industry File ReviewSalbscribers have been contacted by UL and inforased
whether or not their products are affected or wwéd by the Industry File Review. Subscribers hheeoption of
submitting products for qualification under exigtirequirements or the new requirements, which gmeéffect on
January 31, 2012. Subscribers who choose to quaiifgucts to current requirements must eventualbyst their
products for evaluation to the new requirementsamdplete the product evaluation process by Jarear012,
or in order to have continued authorization to theeUL Mark.
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C. NEW WORK TESTING AND FOLLOW -UP SERVICE REQUIREMENTS

1. Purpose and Scope

The purpose of UL’s LAN Verification Program ispoovide a third-party evaluation of data cablesdtegories of
performance that are useful to system-design ctargs| cable distributors, system users, cable faatwrers, and
equipment manufacturers. The program covers detation of the performance category of cables agesin
components of data-transmission systems. The dicaptability of a particular cable for a specifata system
needs to be determined by the system designegtakio account variables such as installation [est cable
length, connected equipment, and the operating@mwvient. The applicable “performance category” &kad on
the cable.

The number of categories and the criteria for eatbgory are based on established and developigtity
Performance Standards and are subject to revisioacuirements change.

UL Listed Cables Also Verified for Performance

Listed cables, which have been investigated foriusecordance with ANSI/NFPA 70, "National Elecéii
Code”, can also be evaluated for transmission padace to the applicable LAN Performance Verifigati
Programs described in Iltems Al — A5 above. Thesetlicables are covered under the Communicatiobke Ca
(DUZzX) category. LAN Performance Verification is aptionalservice available for UL Listed Communication
Cables.

A UL Listing for the cable is mandatofgr participating in the “UL Performance Categ&sogram” (Item Al
above).

Non-Listed Cables Verified for Performance

Non-Listed cables are for use where ANSI/NFPA Rational Electrical Code” code does not apply. Thsy
intended for installation / use in countries ottien the United States where the National Ele@dde (NEC) is
not applicable. These cables can be evaluateddiosmission performance. These products will bexunder
the Data Transmission Cable Verified in Accordawéith National or International Specifications (DV)BI
category.

DUZX and DVBI Guide Information Pages

After January 31, 2012, the DVBI Guide Informati®age will identify both the “Listing and Verificath” Service
as well as the “Verification-Only” Service. In atldn, the DUZX Guide Information Page will no longeference
these LAN Verification Services after January 3112 Prior to this date, the Listing Informatiar DUZX will
be revised to indicate the cables that comply withnew requirements.

2. Cable Construction

UL’s LAN Performance Verification Programs applyt00-ohm twisted pairs that are cabled and therejad as
data cables.

UL Listed Communications Cables and non-Listed Datmsmission Cables are eligible if they consisire of
the following:

a. A jacketed unshielded and shielded (ScTP/FTPy$&Ble assembly of one (1) or more 100-ohm twisted
pairs of 24 through 22 AWG solid copper metal cdaieare not metal coated.

b. A jacketed unshielded and shielded (ScTP/FTPY8&Ble patch cable containing 24 through 26 AWG
stranded copper conductors that are metal coatatearot metal coated.
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c. Patch cables containing 24 AWG strdnzigpper conductors that are untinned or tinned or
otherwise metal-coated or are not metal-abate

d. HYBRID CABLES- Two or more jacketed members that are cabledhiegand then covered by an
overall jacket.

e. BUNDLED CABLES- Two (2) or more jacketed members bound by adsitapeor thread, or laid flat and
parallel joined by an interconnecting web.

BUNDLED CONSTRUCTION A — This construction consististwo (2) or more jacketed members, laid
parallel and joined by a web. Each member functemna separate cable and is assigned a separate
performance category, which may or may not be #imeesperformance category as the other members of
the cable.

BUNDLED CONSTRUCTION B — This construction consisfswo (2) or more fully surface printed,
finished jacketed members that are cabled togethetthen held with a binder tape applied helically
around the cable. This bundled construction ism@bntain any “Bundled Construction A” members.

Each member is assigned a separate performangmpateshich may or may not be the same performance
category as the other members of the cable.

f. BACKBONE CABLES- Two (2) or more non-jacketed members that abdedatogether and then covered
by an overall jacket. Each non-jacketed membesistsof four(4) or more twisted insulated condtgto
24 through 22 AWG solid copper metal coated omatemetal coated, optionally bound by a thread/tape

3. Testing Requirements and Methods

It is the responsibility of the Subscriber to puask and maintain subscription services for theiegipke
Performance Standard(s) and to assure that the matdésigned to meet the requirement of the agpkcstandard.

In order for a manufacturer to apply the UL Perfante Verification Mark (label) and Verification are
markings, their UL cables must be qualified to dpplicable Performance Standard.

a. For products evaluated to the UL Performancedoay Program (ANSI/TIA-568C.2), all testing
requirements are shown in Appendix A. All testieguirements are currently in effect, except fostho
items annotated as ‘Effective Date January 31, 2012

The UL Performance Category Program (ANSI/TIA-568CGesting requirements for Hybrid and Bundled
Cables are as follows:

HYBRID CONSTRUCTION A — Performance requirements defined on page 9.
BUNDLED CONSTRUCTION A — Performance requiremernts defined on page 9.
BUNDLED CONSTRUCTION B — Performance requirements @efined on page 9.

b. For products evaluated it8O/IEC 11801, NEMA WC66, NEMA WC63.1, and BSEN 50173-1, UL will test
to the requirements currently specified in thesm&ards. All testing requirements are currentlgffect,
except for those items shownlitustration 1, which are effective January 31, 2012. Illustnatioprovides

a summary of these Industry File Review requiremehie applicable Performance Standards and Standar
clauses.

UL'’s test methods are performed in accordance thighapplicable Performance Standard and the AmeSc&iety
for Testing and Materials Standard Test Method<fectrical Performance Properties of Insulatiomsd dackets for
Telecommunications Wire and Cable, ASTM D 4566 ¢saRevision).
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One sample length, consisting of one (1) or mor® airs, at least 100 meters (328 feet, 1 inchy mm110
meters (360.89 feet) long for SCTP/FTP/STP cahbi€ategory 3, 5, 5E, 6 and 6A cables, is to beesibfl to each
of the tests indicated below for the category. Aiddally, for category 6A cables, another severrég)s of cable
each containing at least 100 meters will need tseupplied in order to perform alien test measuré¢meBample
lengths are to be tested off-reel at room tempegdar Categories 3, 5, 5E, 6 and 6A and additigretielevated
temperatures for Categories 3, 5, 5E, 6 and 6A.

At a room temperature of 20°C + 3°C and a relativenidity of 50 + 5%, the lengths are to be suspdndéhe air
in long, very narrow loops without crossovers. Théle in the loops is to be at least 4 inches faompartition or
other room surface. Adjacent turns of the loopst@aitee at least 1 inch apart.

For testing at elevated temperatures, a 100 mateplg, loosely coiled off-reel, is to be placediairculating-air
oven at 40°C and 60°C. A portion of the cable natceed 2 meters in length (6 feet, 6 inches) etbrought out
of the oven and connected to the measuring aparatu

During the New Work Investigation, the Subscritseraquired to submit their internal inspection pewg, known
as the Proprietary Inspection Program (PIP), feueng compliance of various parameters (for examdear-End
Crosstalk, Insertion Loss, Return Loss, and StiratfReturn Loss) with the specifications for e@atiegory. The
PIP shall also include an identification of the amgtus used for conducting these tests, the ctibbranterval of
this equipment, and the internal procedures (dooumambers) used by the manufacturer to conduahttieidual
tests. If acceptable, the manufacturer's inspegtiogram shall be incorporated into the Follow-Upv&e
Procedure. Compliance with this plan will be chetkg the UL Representative during Follow-Up Inspatwisits.

During the New Work Investigation, each manufactgriocation authorized for a given Subscriber ialifjed
individually, through a submittal of initial prodiien samples selected by the UL Representativeigiisas a
review and approval of the manufacturer’'s PIP.

4. Follow-Up Program Elements

The Follow-Up Program for UL’s LAN Verification Séces is documented in the form of Follow-Up and
Inspection Instructions (FUII) or Procedure Appeedi as applicable for each LAN Verification Pragrafter
January 31, 2012, one consolidated Follow-Up Prognawill be issued by UL covering all LAN Verification
Services.

The Follow-Up Program elements include:

a. Unannounced factory inspection visits and veatfon that the product complies with constructiowl
transmission performance requirements;

b. Verification that the Subscriber is in compliangith their Proprietary Inspection Program (PIR) &
conducting production-line testing in accordancthwequirements (Item c);

c. A minimum production-line sampling program ofal) reel for every twenty (20) master reels diflea
produced, with the footage of the master reelssroteding 300,000 feet.

d. Quarterly sample selections for Follow-Up Tegtin UL;

e. Market Surveillance Program;

f.  Procedure in the event of continued nonconforreaand Increased Monitoring Program.

D. LABELING AND SURFACE MARKING REQUIREMENTS (OCTOB ER 1, 2010
EFFECTIVE DATE)

UL’s June 1, 2010 Subscriber Bulletirlgstration 3) introduces a new Holographic Labeling requirenfentll of
UL’s LAN Performance Verification Services, effaaiOctober 1, 2010. Please refer to this bulletirafl label
ordering information.
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At least one label shall be furnished with eacth @oreel. The footage represented by the VerificaMark (Label)
shall be approximately the same as the numberedfofiecable + /- 5 percent on the reel or coil. Suibers may not
use the Verification Mark until UL has authorizesl iise.

The specific performance category (e.g. Categoyppetc.) is not required to appear in the Veatfien Mark
(Label) text. This applies to all LAN Performancerification Programs. Subscribers will be requitedeference
the specific Performance Category in the EngingeMarkings supplied with each reel (the tags, ¢atetc.). In
addition, the specific Performance Category wilkeguired to appear in the cable surface printddge

It is acceptable to use the draft Guide InformaBage for DVBI [llustration 2) as a reference for the Verification
Mark (Label) and surface printing requirements.

1. UL Listed Cables Also Verified for Performancéabeling and Surface Printing

At their option, Subscribers may reference the fiGaiion authorization in text form, as shown i thbel format
on the left, or also include the UL Verification¢®, as shown in the label format on the right. Thbel on the left
side may be purchased as a Standard Holographa (@bo see below). Orders for Standard Labels lneapnade
directly to a UL Label Center or through an on-lfrem available through the following website
http://www.ul.com/global/eng/pages/corporate/abulinarks/labelorders/

@ O ®

LISTED LISTED VERIFIED

COMMUNICATIONS CABLE COMMUNICATIONS CABLE
ALSO VERIFIED TO 1) ALSO VERIFIED TO (1)

(2) FEET ISSUE NO. __(3) 4).C0 (2) FEET ISSUENO. _(3).. (4 CO

Note 1- The applicable Performance Standard (e.g. “UfoR@ance Category Program”, “ISO/IEC11801",
“NEMA WC 667, etc.) authorized for the SubscribArreference to “ANSI/TIA-568C.2" may also be inckdlin the label artwork for the UL
Performance Category Program for all Categoriegg€ategory 5.

Note 2— The supporting UL Label Center can provide infation related to the available denominations. Moedninational Label
authorization is also available to Subscribers whm®duction record controls have been evaluatdd’aocedure authorized as a means for UL
Service Charge billing.

Note 3— The unique issue or serial number assignedéithLabel Center for the purpose of controlling thL. Mark.
Note 4— The company name, logo, trademark, or othettiiitsation acceptable to UL, which relates to tHeritity of the Verified company

must be provided if Combination (custom) labelsarered. The requirement for identifying “The \ied Co.” does not apply for Standard
labels purchased through UL.
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For UL’s Performance Verification Category Progré&tandard Labels are available as shown below:

0 @ U
LISTED LISTED
COMMUNICATIONS CABLE COMMUNICATIONS CABLE
ALSO VERIFIED TO UL PERFORMANCE CATEGORY PROGRAM ALSO VERIFIED TO UL PERFORMANCE CATEGORY PROGRAM
NO. XX 000000 NO. XX000000
1000 FEET
L000000X0 @ Underwriters Laboratories Inc. 2008 LOOOOOOXG © Underwriters Laboratories Inc. 2008

The surface printing information required as pdithe UL Listing (including the Listee and manuiaer
identification) shall be provided in the surfacenptegend. In addition, as part of the applicableLAN
Verification Program, the following information dhalso be included in the surface print legend:

“Verified (UL) Category X [PERFORMANCE STANDARD]"

» The word “Category” may be abbreviated to “Cat”;

» For stranded conductors, the words “Patch Cablall ghmediately follow the performance category ramn
(e.g. — Category 6 Patch Cable);

» For Backbone Cable, the words “Backbone Cable’l stmhediately follow the performance category numbe
(e.g. — Category 5E Backbone Cable);

+ X'is the performance category that the particatdsle complies with (e.g. — Cat 5e, 6, etc.);

« [PERFORMANCE STANDARD] is the applicable Performarttandard the product was evaluated against.
Examples include “UL Performance Category ProgrddNSI/TIA-568C.2", “ISO/IEC11801", “NEMA WC
66”, etc. or another Procedure authorized Standard;

« Under the UL Performance Category Program, theeates to “UL Performance Category Program” as the
Performance Standard are not required in the sugeat legend;

e Under the UL Performance Category Program, refa®te “ANSI/TIA-586C.2" may be added in the surface
print, to further indicate the applicable test s@ml. The reference to “ANSI/TIA-568C.2" is prohéd,
however, for Category 5 products.

The UL logo in parentheses must appear twice irstiniace print (once for the Listing Service withiface print
legend in accordance to UL444d once for the Verification Service, surface priatshown above), to show that
the product was both Listed and Verified by UL amgrevent any product acceptance issues in thk fie

In the past, the practice has been to describe istied. products, which are also “Verified” for parftance, under
the File Number for Communications Cable CCN DUZX.the Communications Cable CCN DUZX File nhumber,
multiple volumes would exist. Typically, Volume @described cables that have been Listed to ULAd4 a
subsequent volume numbers would describe produmti§iad to performance standards. With the consdidon of

all Listed/Verified products under the CCN DVBIgthse of only one “E” number to identify the Applit is
required on the surface print. The “E” number ¢oused for Listed/Verified products must be thathef
corresponding Listing under Communications CableN@TLJZX.

2. Non-Listed Cables Verified for Performance —élaig and Surface Printing

The UL Logo (UL in a circle with the two letters ofset at a 30 angle from one another) will no longebne
permitted in the label artwork.



DATA TRANSMISSION CABLE
VERIFIED BY UNDERWRITERS LABORATORIES INC.
IN ACCORDANCE WITH (1) ONLY

(2) FEET ISSUE NO. __{3) #.C0

Note 1— The applicable Performance Standard (e.g. “UfoPaance Category Program”, “ISO/IEC11801",
“NEMA WC 66", etc.) authorized for the SubscribArreference to “ANSI/TIA-568C.2" may also be inckdlin the label artwork for the UL
Performance Category Program for all Categoriesgb@ategory 5.

Note 2— The supporting UL Label Center can provide infation related to the available denominations. Nowdninational Label
authorization is also available to Subscribers whweduction record controls have been evaluatddPaocedure authorized as a means for UL
Service Charge billing.

Note 3— The unique issue or serial number assignedéthLabel Center for the purpose of controlling thL Mark.

Note 4— The company name, logo, trademark, or othettifitsation acceptable to UL, which relates to tHeritity of the Verified company
must be provided if Combination (custom) labelsamdered. The requirement for identifying “The \ied Co.” does not apply for Standard
labels purchased through UL.

In addition to the Listee and manufacturer idecdifion, these cables shall bear the following lelgen the shorter
version in the examples below:

" XYZ CO VERIFIED BY UNDERWRITERS LABORATORIES INC IN ACCORDANCE WITH
CATEGORY X [Patch Cable, if applicable] ONLY" where 'X' is the performance category that the
particular cable complies with (e.g. — Cat 5e, 6{&)

" XYZ CO VERIFIED BY UNDERWRITERS LABORATORIES INC IN ACCORDANCE WITH
CATEGORY X [Backbone Cable, if applicable] ONLY" where 'X' is the performance category that the
particular cable complies with (e.g. — Cat 5e, 6{&)

* These cables are prohibitétdm bearing the UL Logo [(UL) or UL — in a cirdlen the surface-print legend

*  "UNDERWRITERS LABORATORIES INC" may be shortened'tdND LAB INC' but shall not be
abbreviated as "UL" or shown as "(UL)"

e The word “Category” may be abbreviated to “Cat”

« [PERFORMANCE STANDARD] is “UL Performance Categd?Pyogram”, “ANSI/TIA-568C.2",
“ISO/IEC11801", “NEMA WC 66", etc. or another Prahlge authorized Standard.

Examples of the abbreviated surface-print legeness follows:

“XYZ CO VERIFIED BY UND LAB INC IN ACCORDANCE WITH CAT X [PERFORMANCE
STANDARD] ONLY”

“XYZ CO VERIFIED BY UND LAB INC ONLY TO [PERFORMANC E STANDARD] CAT X"
These cables are prohibitédm bearing any reference to a National Electi@ade cable type designation (e.g.

CMP, CMR, CM, CMX, etc.) in the entire length okthurface print legend (in both the UL and non-Wktijons of
the surface print).

3. Labeling and Surface Marking of Hybrid and BwwCables

HYBRID CONSTRUCTION - This construction consiststab or more jacketed members that are cabled lieget
and then covered by an overall jacket. Each meistassigned a separate performance category, wiaghor may
not be the same performance category as the otlmbers of the cable. The jacket of each membdnrisn t



10

construction shall be surface printed with the penfance category marking for the appropriate catedo
addition, the overall jacket shall have a perforogaoategory marking for each member containeddrcéble.
However, the quantity of each performance categompt required to appear in the overall jacketsm@ print.
Each category is to be identified on the tag/resikimgs along with its associated construction.(é@ategory 3 -
2pr 24 AWG CMP"). It is not necessary to provide tjuantity of each category contained within thigsed-
category construction.

BUNDLED CONSTRUCTION A - This construction consiststwo or more jacketed members, laid parallel and
joined by a web. Each member functions as a sepeadle and is assigned a separate performangoogtevhich
may or may not be the same performance categdheasther members of the cable. The jacket of ezsmber in
this construction shall be surface printed with pleeformance category marking for the appropriategory. If
each member within this parallel construction s $ame performance category, the surface markigéeds to
be applied to only one member. Each category letwlentified on the tag/reel markings along withassociated
construction (e.g., "Category 3 - 2pr 24 AWG CMRt')js not necessary to provide the quantity ofheeategory
contained within this mixed-category construction.

BUNDLED CONSTRUCTION B - This construction consisfstwo (2) or more fully surface printed, finished
jacketed members that are cabled together andhisldrwith a binder tape applied helically around ¢tlable. A
Construction C cable is not to contain Construcflomembers. Each member is assigned a separatamparfce
category, which may or may not be the same perfocena@ategory as the other members of the cablejatket of
each member in this construction shall be surfaicegal with the performance category marking fa dippropriate
category. It is intended that the verification magk(label) applied to the reel/tag will account foe total footage
of cable (members) within the assembly, and notdte length of the assembly - that is, in a cataletaining three
1000-foot lengths, 3000 feet of verification magsnlabels) are to be applied to the reel/tag. Eathgory is to be
identified on the tag/reel markings along withatsociated construction (e.g., "Category 3 - 2pAR45 CMP"). It
is not necessary to provide the quantity of eatbgmay contained within this mixed-category constin.

BACKBONE CABLE CONSTRUCTION — This construction csts of two (2) or more non-jacketed members
that are cabled together and then covered by amalbjecket. Each non-jacketed member consisfewnf{(4) or
more twisted insulated conductors, 24 through 22@\8élid copper metal coated or are not metal coated
optionally bound by a thread/tape. There are mezigplabelling requirements for this constructid®tandard labels
shall be applied as those that are applied torgigloketed uunshielded and shielded (ScTP/FTP/$abBlp
assembly of one (1) or more 100-ohm twisted pdiahrough 22 AWG solid copper untinned or tinred
otherwise metal-coated conductors or jacketed ueligd and shielded (ScTP/FTP/STP) cable patctecabl
containing 24 through 26 AWG stranded copper cotadachat are metal coated or are not metal coated.

Any questions regarding this bulletin can be reféno either of the undersigned. Thank you for ymarticipation
in UL’s Performance Verification Programs.

Robert Bellassai, RCDD Anthony Tassone

Staff Engineer Principal Engineer
Conformity Assessment Services Wire and Cable

Phone: INT+1 631 546 2871 Phone: 4631 546 2943

E-mail: robert.w.bellassai@us.ul.com E-mail: Anthony.T.Tassone@us.ul.com
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APPENDIX A - UNDERWRITERS LABORATORIES INC TECHNICA L REQUIREMENTS

TEST PROGRAM FOR QUALIFYING 100-OHM UNSHIELDED (UTP ) & SHIELDED (ScTP/FTP/STP)

TWISTED-PAIR CABLES

FOR DATA-TRANSMISSION PERFORMANCE-CATEGORY MARKINGEBN ACCORDANCE TO ANSI/TIA

568-C.2

CATEGORY 3

Solid Conductor 24 through 22 AWG Unshielded (UTPgand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MAXIMUM D-C RESISTANCE
Ohms/100m at 20°C

Solid metal coated or non metal coated

The resistance of any conductor shall not exceg8l @hms per 100
meters

See ASTM D 4566 regarding adjustment of the vabfessistance
read at temperatures other than 20°C.

MAXIMUM D-C RESISTANCE
ohms/100m at 20°C

The resistance of any conductor shall not excee@His per 100
meters

Stranded metal coated or non metal coated See ASTM D 4566 regarding adjustment of the vabfessistance

read at temperatures other than 20°C.

MAXIMUM D-C RESISTANCE
UNBALANCE

5
Percent
MAXIMUM PR-TO-GND
CAPACITANCE UNBALANCE 330
pF/100m
MAXIMUM MUTUAL CAPACITANCE
at 1 KHz 6.6
nF/100m
CHARACTERISTIC (Fitted) 100
1.0-16.0 MHz Maximum: 115
ohms
MINIMUM STRUCTURAL RETURN 1.0< fyn; £10.0: 12
LOSS (SRL) 10.0< fyn, < 16.0: 12— 10 log, (f/10.0)

dB




12

Solid Conductor 24 through 22 AWG Unshielded (UTPgand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

CATEGORY 3

MAXIMUM INSERTION LOSS FOR

0.772< fym, < 16.0: 1L < 2.32(fF2 + 0.238(f)

ANY PAIR (IL)

<

Solid 24  Stranded 22 AWG
dB/100m at 20°C through  through 26 AWG
. . . 22 AWG These discrete
. De—ra;tlng f?ctog of 1+2 is applief77o kHz 2.2 2.7 values are only for
to IL formula above for 24 formula cross-
through 22 AWG stranded 1LOMHz 2.6 31 reference checking.
conductor cables. 4.0 5.6 6.7
) Use swept frequenc
«  Elevated temperature testing fgr8.0 8.5 10.2 for limit calculation
UTP/ScTP/FTP/STP not 10.0 9.7 11.7
required. 16.0 13.1 15.7
CATEGORY 3

Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MINIMUM WORST-PAIR NEAR-END
CROSSTALK (NEXT)

0.772< fuuz < 16.0: NEXT < 23.2 - 15 logy(f/16)

dB at 20°C for a minimum length of 100772 kHz

meters of any pair combination

Per ASTM D 4566 — For cables
employing 5 or more pairs, the Power
Sum Near-End Crosstalk (PSNEXT)
limits are also to be calculated for
uncorrelated disturbing pairs using the
individual pair-to-pair crosstalk

1.0 MHz
4.0

8.0

10.0
16.0

measurements at all of the measurement

frequencies. Use the NEXT formula
shown here.

43.0
41.3
32.3
27.8
26.3
23.2

These discrete values are
only for formula cross-
reference checking.

Use swept frequency for
limit calculation.

Hybrid/bundled cables are to comply with the Posem NEXT loss requirements stated for Category Baiye

Al13.

MAXIMUM PROPAGATION DELAY
(PD) — 4-pair cables only
ns/100m at 20°C, 40°C, 60°C

1.0< fyn, < 16.0: PD< 534 + 36/(ff =

570 max at 1.0 MHz
545 max at 10.0 MHz
543 max at 16.0 MHz
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MAXIMUM PROPAGATION DELAY
SKEW (PDS) — 4-pair cables only

ns/100m at 20°C, 40°C, 60°C

Propagation delay skew between all pa
combinations is not to vary more than
+10 ns from the 20°C results when
measured at 40°C and 60°C.

1.0 through 16.0 MHz: 45

lir

MAXIMUM SURFACE TRANSFER
IMPEDANCE (STI)

1.0< fyy < 16.0: Zeape< 10f

mQ/meter

(For shielded cable only)

1.0 MHz: 50
10.0 100
16.0 160

These discrete values are only for formula
cross-reference checking. Use swept
frequency for limit calculation

Calculations that result in STI values less th
50 mQ/meter shall revert to a requirement o
50 nQ/meter minimum.

an
f

Table Continued

Solid Conductor 24 through 22 AWG Unshielded (UTPgand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

CATEGORY 5

MAXIMUM D-C RESISTANCE
ohms/100m at 20°C

solid bare or

metal-coated or non metal-coated

The resistance of any conductor shall not exce@8 Ohms per

100 meters

See ASTM D 4566 regarding adjustment of the vadfes
resistance read at temperatures other than 20°C.

MAXIMUM D-C RESISTANCE
ohms/100m at 20°C

Stranded bare or metal-coated or non metal-

coated

The resistance of any conductor shall not excee@ts per 100

meters

See ASTM D 4566 regarding adjustment of the vadfes
resistance read at temperatures other than 20°C.

MAXIMUM D-C RESISTANCE

UNBALANCE 5
Percent

MAXIMUM PR-TO-GND CAPACITANCE

UNBALANCE 330

pF/100m
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CHARACTERISTIC (Fitted) IMPEDANCE 100

AT Minimum: 85

1.0 - 100 MHz Maximum: 115

ohms

MINIMUM STRUCTURAL RETURN 1.0< fup, £ 20.0: 23

LOSS (SRL) 20.0< fyu, < 100.0: SRE< 23 — 10 logg (f/20.0)

dB 25.0 MHz: 22 These discrete values are only for
31.25 21 [(J)rmula crtofss referen?e (:lhefiking.

se swept frequency for limi

62.5 18 calculation
100.0 16

Table Continued

CATEGORY 5
Solid Conductor 24 through 22 AWG Unshielded (UTPgand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MAXIMUM INSERTION LOSS FOR 0.772< fy, < 100.0: 1L < 1.967(f)2 + 0.023(f) + 0.050(ff? (Solid

ANY PAIR (IL) conductor)
dB/100m at 20°C Solid  Stranded (For engineering
24 22 AWG through 26 | Purposes only)
e De-rating factor of 1.2 is applied through  AwG
to solid conductor IL formula 22 These discrete
above for 24 through 22 AWG AWG values are only for
stranded conductor cables. formula cross-
+ For solid conductor UTP cable | 772 kHz 18 29 reference checking.

elevated temperature testing:

Use swept
Limit is to be increased by 1.0 MHz 2.0 24 y

frequency for limit

8 percent for measurements of | 4.0 4.1 4.9 calculation
40°C and 24 percent for 8.0 5.8 6.9
measurements at 60°C. 10.0 6.5 7.8

» Elevated temperature testing is nojg g 8.2 99

required for ScTP/FTP/ST-P cf';\bl 250.0 93 111
e Elevated temperature testing is noﬁ5 0

required for Category 5 stranded 10.4 12.5
conductor cable. 31.25 11.7 14.1
62.5 17.0 20.4

100.0 22.0 26.4
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MINIMUM WORST-PAIR NEAR-END
CROSSTALK (NEXT)

0.772< fuz < 100.0: NEXT < 32 - 15 log(f/100)

dB at 20°C for a minimum length of 100
meters of any pair combination

Per ASTM D 4566 — For cables employi
5 or more pairs, the Power Sum Near-En
Crosstalk (PSNEXT) limits are also to be
calculated for uncorrelated disturbing pai
using the individual pair-to-pair crosstalk
measurements at all of the measurement
frequencies. Use the NEXT formula
shown here.

772 kHz
1.0 MHz
4.0

8.0

10.0

nd.6.0
d20.0

1 25.0

31.25
62.5
100.0

64
62
53
48
47
44
42
41
39
35
32

These discrete values af
only for formula cross
reference checking.

Use swept frequency for
limit calculation.

Hybrid/bundled cables are to comply with the Po®em NEXT loss requirements stated for Category pame

Al13.

MAXIMUM PROPAGATION
DELAY

(PD) — 4-pair cables only
ns/100m at 20°C

1.0< fy, < 100.0: PD< 534 + 36/(f}2 = 570 max at 1.0 MHz

545 max at 10.0 MHz
538 max at 100.0 MHz

Table Continued

CATEGORY 5
Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MAXIMUM PROPAGATION DELAY
SKEW (PDS) — 4-pair cables only

ns/100m at 20°, C40°C and 60°C

Propagation delay skew between all pair
combinations is not to vary more than
%10 ns from the 20°C results when
measured at 40°C and 60°C.

1.0 through 100.0 MHz: 45

MAXIMUM SURFACE TRANSFER 1.0< fypy < 100 Zeape< 10f

IMPEDANCE (STI)

mQ/meter 1.0 MHz: 50
4.0 50

(For shielded cable only) 8.0 80
10.0 100
16.0 160
20.0 200
25.0 250
31.25 312.5
62.5 625

100.0 1000

These discrete values are only fo

formula cross-reference checking|

Use swept frequency for limit
calculation

Calculations that result in STI
values less than 50®imeter shall
revert to a requirement of 50
mQ/meter minimum.

D
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CATEGORY 5E
Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MAXIMUM D-C RESISTANCE The resistance of any conductor shall not exceg8l @hms per
ohms/100m at 20°C 100 meters
solid bare or See ASTM D 4566 regarding adjustment of the vatfes
metal-coated or non metal-coated resistance read at temperatures other than 20°C.
MAXIMUM D-C RESISTANCE The resistance of any conductor shall not exceeQHmis per
ohms/100m at 20°C 100 meters
Stranded bare or metal-coated or non metal- See ASTM D 4566 regarding adjustment of the vabfes
coated resistance read at temperatures other than 20°C.
MAXIMUM D-C RESISTANCE UNBALANCE 5
Percent
MAXIMUM PR-TO-GND CAPACITANCE
UNBALANCE 330
pF/100m
MAXIMUM MUTUAL CAPACITANCE at 1
KHz 5.6
nF/100m
MINIMUM RETURN LOSS (RL) (SOLID CONDUCTOR)
dB 10< fMHZ < 10.0: RL=>20+5.0 |Oglo(f)
10.0<fyy,<20.0: RL=25
20.0< fMHZ <100.0: RL=25-7.0 |Oglo(f/20)
(STRANDED CONDUCTOR)
1.0 < fyn, < 10.0: RL =20 + 5.0 log;q(f)
10.0 < fyy,<20.0: RL=25
20.0 < fyy, £100.0: RL = 25 — 8.6 logy(f/20)
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Table Continued

CATEGORY 5E

Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MAXIMUM INSERTION LOSS FOR ANY
PAIR (IL)

dB/100m at 20°C

1.0< fy, < 100.0: 1L < 1.967(f}2 + 0.023(f) + 0.050(f}? (Solid

De-rating factor of 1.2 is applied to
solid conductor IL formula above fg
26 through 22 AWG stranded
conductor cables.

For solid conductor UTP cable
elevated temperature testing: Limit
is to be increased by 8 percent for
measurements of 40°C and 24
percent for measurements at 60°C
applied to the solid conductor IL
formula.

For solid conductor ScTP/FTP/STH
cable elevated temperature testing
Limit is to be increased by 4 perce
for measurements of 40°C and 8
percent for measurements at 60°C
applied to the solid conductor IL
formula.

Elevated temperature testing is not
required for Category 5E stranded
conductor cable.

conductor)
Solid 24 Stranded
through 22 AWG through 26 | These discrete
r 22 AWG  aweG values are only for
formula cross
1.0MHz 2.0 2.4 reference checking|.
4.0 4.1 4.9
8.0 5.8 6.9 Use swept
10.0 6.5 7.8 frequency for limit
aJs6'0 8.2 9.9 calculation
20.0 9.3 11.1
25.0 10.4 12.5
31.25 11.7 14.1
t62.5 17.0 20.4
000 22,0 26.4
as

MINIMUM WORST-PAIR NEAR-END
CROSSTALK (NEXT)

dB at 20°C for a minimum length of 100
meters of any pair combination

1.0< fMHZ <100.0: NEXT;=35.3-15 |Oglo(f/100)

1.0 MHz 65.3
4.0 56.3
8.0 51.8
10.0 50.3
16.0 47.3
20.0 45.8
25.0 44.3
31.25 42.9
62.5 36.4
100.0 35.3

These discrete
values are only for
formula cross
reference checking.

Use swept frequenc
for limit calculation.

Hybrid/bundled cables are to comply with the Po®em NEXT loss requirements stated for Category bhage

Al4.
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Table Continued

CATEGORY 5E

Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MINIMUM POWER SUM NEAR-END
CROSSTALK (PSNEXT)

dB

Per ASTM D 4566 FEXT Measuremen
Procedure — The Power Sum Near-En
Crosstalk (PSNEXT) limits are to be
calculated for uncorrelated disturbing
pairs using the individual pair-to-pair
crosstalk measurements at all of the
measurement frequencies

These discrete values ar¢

only for formula cross
reference checking.

Use swept frequency for

limit calculation.

D

MINIMUM ATTENUATION-TO-
CROSSTALK RATIO FAR (ACRF)
[Formally designated EQUAL LEVEL
FAR-END CROSSTALK (ELFEXT)]

dB

Per ASTM D 4566 FEXT Measuremen
Procedure — ACREF is the difference
between the measured FAR-END
Crosstalk (FEXT) and the attenuation ¢
the disturbed pair at all of the
measurement frequencies

These discrete values arg

only for formula cross
reference checking.

Use swept frequency for

limit calculation.

1.0 < fynz £ 100.0: PSNEXT; = 32.3 - 15 logy,(f/100)
1.0 MHz 62.3
4.0 53.3
; 8.0 48.8
10.0 47.3
16.0 44.2
20.0 42.8
25.0 41.3
31.25 39.9
62.5 35.4
100.0 32.3
1.0 <fyy, <100.0: ACRR = 23.8 - 20
log,0(f/100)
1.0 MHz 63.8
4.0 51.8
8.0 45.7
t 10.0 43.8
16.0 39.7
f20.0 37.8
25.0 35.8
31.25 33.9
62.5 27.9
100.0 23.8
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Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
h 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

Stranded Conductor 26 throu

CATEGORY 5E

MINIMUM POWER SUM
ATTENUATION-TO-CROSSTALK
RATIO FAR (PSACRF) [Formally
designated POWER SUM EQUAL
LEVEL FAR-END CROSSTALK
(PSELFEXT)]

dB

Per ASTM D 4566 FEXT Measuremen
Procedure — ACRF is the difference
between the calculated Power Sum FA
END Crosstalk (FEXT) and the
attenuation of the disturbed pair at all ¢
the measurement frequencies

1.0 < fyp, < 100.0: PSACRF; < 20.8 -

1.0 MHz 60.8
4.0 48.8
8.0 427
10.0 40.8
| 16.0 36.7
20.0 34.8
Rrs.0 32.8
£31.25 30.9
62.5 24.9
100.0 20.8

These discrete values are
only for formula cross
reference checking.

Use swept frequency for
limit calculation.

MAXIMUM PROPAGATION DELAY
(PD) — 4-pair cables only
ns/100m at 20C

1.0 < fyy, < 100.0: PD = 534 + 36/(f)*% =

570 max at 1.0 MHz
545 max at 10.0 MHz
538 max at 100.0 MHz

MAXIMUM PROPAGATION DELAY
SKEW (PDS) — 4-pair cables only

ns/100m at 20C, 40C and 60C

Propagation delay skew between all
pair combinations is not to vary more
than 10 ns from the 20 results
when measured at 40C and 60<C.

1.0 through 100.0 MHz: 45

MAXIMUM
PROPAGATION
DELAY SKEW (PDS) —
4-pair cables only

ns/100m at 20C, 40C
and 60C

Propagation delay skew
between all pair
combinations is not to
vary more than £10 ns
from the 20C results
when measured at
40T and 60C.
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Solid Conductor 24 through 22 AWG Unshielded (UTPgand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

CATEGORY 5E

MINIMUM COUPLING
ATTENUATION

DB

(For shielded cable only)

1.0< fMHZ <30.0: n/s

30.0< fyy, < 100.0: CA> 55 - 20

|Oglo(f/100)

1.0 MHz
4.0
8.0
10.0
16.0
20.0
25.0
30.0
31.25
62.5
100.0

n/s
n/s
n/s
n/s
n/s
n/s

n/s
55
55
55
55

These discrete values are
only for formula cross-
reference checking.

Use swept frequency for
limit calculation.

N/s = Not Specified

MAXIMUM SURFACE TRANSFER
IMPEDANCE (STI)

mQ/meter

(For shielded cable only)

1.0< fynz < 100.0: Feapie= 10f

1.0 MHz: 50
4.0 50
8.0 80
10.0 100
16.0 160
20.0 200
25.0 250
31.25 3125
62.5 625

100.0 1000

These discrete values are only
for formula cross-reference
checking.

Use swept frequency for limit
calculation.
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CATEGORY 6

Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MAXIMUM D-C RESISTANCE
Ohms/100m at 20°C

Solid metal coated or non metal coated

The resistance of any conductor shall not exce@8l @hms per 100
meters

See ASTM D 4566 regarding adjustment of the vatfessistance read
at temperatures other than 20°C.

MAXIMUM D-C RESISTANCE
ohms/100m at 20°C
Stranded metal coated or non metal coated

The resistance of any conductor shall not excee@Hs per 100
meters

See ASTM D 4566 regarding adjustment of the vatfessistance read
at temperatures other than 20°C.

MAXIMUM D-C RESISTANCE
UNBALANCE

Percent

MAXIMUM PR-TO-GND CAPACITANCE
UNBALANCE

pF/100m

330

MAXIMUM MUTUAL CAPACITANCE at
1 KHz

nF/100m

5.6
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CATEGORY 6
Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MAXIMUM INSERTION
(ATTENTUATION) LOSS FOR ANY PAIR

(L)

dB/100m at 20°C

1.0 < fyu, < 250.0: 1L < 1.808(f)? + 0.017(f) + 0.200/(f) ? (Solid

conductor)

1.0 < fyuz < 250.0: ILs < 1.2 x Insertion loss for solid conductor
(stranded conductor)

De-rating factor of 1.2 is applied to
solid conductor IL formula above fo
26 through 22 AWG stranded
conductor cables.

For solid conductor UTP cable
elevated temperature testing: Limit
to be increased by 8 percent for
measurements at 40°C and

24 percent for measurements at 60
as applied to the solid conductor IL
formula.

For solid conductor ScTP/FTP/STH
cable elevated temperature testing;
Limit is to be increased by 4 percer
for measurements at 40°C and

8 percent for measurements at 60°
as applied to the solid conductor IL
formula.

For UTP stranded conductor cable
elevated temperature testing: Limit
to be increased by 8 percent for
measurements at 40°C and

24 percent for measurements at 60
as applied to the stranded conductq
IL formula.

For SCTP/FTP/STP stranded
conductor cable elevated temperat
testing: Limit is to be increased by 4
percent for measurements at 40°C
and 8 percent for measurements at]
60°C as applied to the stranded
conductor IL formula.

' Solid 24  Stranded
through -~ 2 through
22 AWG 26 AWG
iS1.0 MHz 2.0 2.4
4.0 3.8 4.5
-8.0 5.3 6.4
10.0 6.0 7.1
16.0 7.6 9.1
20.0 8.5 10.2
t25.0 9.5 11.4
31.25 10.7 12.8
£62.5 154 18.5
100.0 19.8 23.8
200.0 29.0 34.8
iS250.0 32.9 394
°C

=

ire

These discrete
values are only
for formula cross-
reference
checking.

Use swept
frequency for
limit calculation
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Table Continued

Solid Conductor 24 through 22 AWG Unshielded (UTPgand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

CATEGORY 6

MINIMUM WORST-PAIR NEAR-END
CROSSTALK (NEXT)

dB at 20°C for a minimum length of 10
meters of any pair combination

1.0 < fupz < 250.0: NEXT; = 44.3 - 15 log;(f/100)

1.0 MHz
n4.0
8.0
10.0
16.0
20.0
25.0
31.25
62.5
100.0
200.0
250.0

74.3
65.3
60.8
59.3
56.2
54.8
53.3
51.9
47.4
44.3
39.8
38.3

These discrete values ar¢

only for formula cross
reference checking.

Use swept frequency for
limit calculation.

D

Hybrid/bundled cables are to comply with the Posem NEXT loss requirements stated for Category paiye

Al4.

MINIMUM POWER SUM NEAR-END
CROSSTALK (PSNEXT)

dB

Per ASTM D 4566 FEXT Measuremen
Procedure — The Power Sum Near-En
Crosstalk (PSNEXT) limits are to be
calculated for uncorrelated disturbing
pairs using the individual pair-to-pair
crosstalk measurements at all of the
measurement frequencies

1.0 < fumz < 250.0: PSNEXT; = 42.3 - 15 log:(f/100)

1.0 MHz
4.0

| 8.0
110.0
16.0
20.0
25.0
31.25
62.5
100.0
200.0
250.0

72.3
63.3
58.8
57.3
54.2
52.8
51.3
49.9
45.4
42.3
37.8
36.3

These discrete values ar¢

only for formula cross
reference checking.

Use swept frequency for
limit calculation.

D
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Table Continued

Solid Conductor 24 through 22 AWG Unshielded (UTP) and Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

CATEGORY 6

MINIMUM ATTENUATION-TO-
CROSSTALK RATIO FAR (ACRF)
[Formally designated EQUAL LEVEL
FAR-END CROSSTALK (ELFEXT)]
dB

Per ASTM D 4566 FEXT
Measurement Procedure — ELFEXT is
the difference between the measured
Far-End Crosstalk (FEXT) and the
measured attentuation of the disturbed
pair at all of the measurement
frequencies

1.0< fynz < 250.0: ACRF2 27.8 - 20 logy(f/100)

1.0 MHz 67.8
4.0 55.8
8.0 49.7
10.0 47.8
16.0 43.7
20.0 41.8
25.0 39.8
31.25 37.9
62.5 31.9
100.0 27.8
200.0 21.8
250.0 19.8

These discrete values are
only for formula cross-
reference checking.

Use swept frequency for
limit calculation.

MINIMUM POWER SUM
ATTENUATION-TO-CROSSTALK
RATIO FAR (PSACRF) [Formally
designated POWER SUM EQUAL
LEVEL FAR-END CROSSTALK
(PSELFEXT)]

dB/100m

Measurement Precaution — For accura
and consistent results, use a 100-mete
unreeled length and maintain wire
polarity (tip and ring).

1.0< fym, < 250.0: PSACRF 24.8 - 20 logy(f/100)

1.0 MHz 64.8
4.0 52.8
8.0 46.7
10.0 448

16.0 40.7

+20.0 38.8
25.0 36.8
31.25 34.9
62.5 28.9
100.0 24.8
200.0 18.8
250.0 16.8

These discrete values are
only for formula cross-
reference checking.

Use swept frequency for
limit calculation.

MINIMUM RETURN LOSS (RL)
dB

1.0< fMHZ <10.0:RL=20+5.0 |Oglo(f)
10.0 < fyp, < 20.0: RL > 25

20.0< fMHZ <250.0:RL=25-7.0 |Oglo(f/20)

(SOLID CONDUCTOR)

1.0< fMHZ <10.0:RL=20+5.0 |Oglo(f)
10.0 < fyp, < 20.0: RL > 25

(STRANDED CONDUCTOR)
20.0 < fyp, < 250.0: RL = 25 — 8.6 logs(f/20)
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Table Continued

CATEGORY 6

Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MAXIMUM PROPAGATION DELAY
(PD) — 4-pair cables only
ns/100m at 20°C

1.0< fyu, < 250.0: PDx< 534 + 36/(f}? =

570 max at 1.0 MHz
545 max at 10.0 MHz
538 max at 100.0 MHz
536 max at 250.0 MHz

MAXIMUM PROPAGATION DELAY
SKEW (PDS) — 4-pair cables only

ns/100m at 20°C, 40°C and 60°C.

Propagation delay skew between all pa
combinations is not to vary more than
+10 ns from the 20°C results when
measured at 40°C and 60°C.

1.0 through 250.0 MHz: 45
ir

MINIMUM TRANSVERSE
CONVERSATION LOSS (TCL)

1.0< fyus < 250
TCL < 30 - 10 log(f/100)

[Formally Designated Longitudinal
Conversation Loss (LCL)]

dB

1.0 MHz 40
4.0 40
8.0 40
10.0 40
16.0 38
20.0 37
25.0 36
31.25 35.1
62.5 32.0
100.0 30.0
200.0 27.0
250.0 26.0
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Table Continued

Solid Conductor 24 through 22 AWG Unshielded (UTPgand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

CATEGORY 6

MINIMUM EQUAL LEVEL
TRANSVERSE CONVERSATION
LOSS (ELTCTL)

1.0 < fMHZ < 30.0:
ELTCTL > 35 - 20.0 logs(f)
30.0 < fynz < 250.0:

dB
ELTCTL = Not Specified
1.0 MHz 35.0 These discrete values are only
4.0 23.0 for formula cross-reference
8.0 16.9 checking.
10.0 15.0 U o ‘or limit
se swept frequency for limi
16.0 10.9 calculation.
20.0 9.0
25.0 7.0
30.0 55
CATEGORY 6

Solid Conductor 24 through 22 AWG Unshielded (UTPand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP)

MINIMUM COUPLING
ATTENUATION

dB

(For shielded cable only)

1.0 < fynz <30.0: n/s

30.0 < fyn, <250.0: CA=255-20
l0g10(f/100)

1.0 MHz n/s
4.0 n/s
8.0 n/s
10.0 n/s
16.0 n/s
20.0 n/s
26.0 n/s

30.0 55
31.25 55
62.5 55

100 55
200 49

250 47

These discrete values are only
for formula cross-reference
checking.

Use swept frequency for limit
calculation. Calculations that
result in values greater than 55
dB, shall revert to a requirement
of 55 dB.
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MAXIMUM SURFACE TRANSFER
IMPEDANCE (STI)

mQ/meter

(For shielded cable only)

1.0< fypz < 100.0: Zeape< 10f

1.0 MHz: 50
4.0 50
8.0 80
10.0 100
16.0 160
20.0 200
25.0 250
31.25 3125
62.5 625

100.0 1000

These discrete values are only
for formula cross-reference
checking.

Use swept frequency for limit
calculation.
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Category 6A

Solid Conductor 24 through 22 AWG Unshielded (UTPpand Shielded (ScTP/FTP/STP)
Stranded Conductor 26 through 22 AWG Unshielded (UP) and Shielded (ScTP/FTP/STP

Insertion Loss 1.82Vf + 0.0091f + 0.25/f dB (Solid conductor)
Insertion Loss 1.2 x Insertion loss for solid conductor (strandedductor)
1) For elevated temperature testing of UTP s&lgtranded conductor cable the Limit is to be
increased hyda8cent for measurements at 40°C and 24 percemdasurements at 60°C ag
applied to tdgove applicable IL formula;

For elevated temperature testing of SCTP/BTP solid & stranded conductor cable the Limi

is to be increased by 4 percent for measants at 40°C and 8 percent for measurements g
60°C as appliedhe above applicable IL formula;

Pair to Pair Near End Crosstalk Loss (NEXT34.3-15log(f/100) dB

Power Sum NEXT (PSNEX®)-42.3-15log(f/100) dB

Attenuation to Crosstalk Ratio Far (ACR&Xk[a ELFEXT]> -27.8-20log(f/100) dB

Power Sum Attenuation to Crosstalk Ratio (PSACRF) [a.k.a PSELFEXTH -24.8-20log(f/100) dB
Return Loss (Solid Conductor Cable¥ fi< 10 = 20+5log(f) dB, 1k f <20 =25 dB, 20< f <500 =
25-7Log(f/20) dB
Return Loss (Stranded Conductor Cabledfk 10 > 20+5log(f) dB, 1G< f < 20
>25 dB, 20< f < 500 = 25-8.6Log(f/20) dB

MHz Insertion Loss| NEXT PSNEXT ACRF PSACRF RL RL (Stranded Conductor
dB dB dB dB dB dB Cable)
dB

1 2.1 74.3 72.3 67.8 64.8 20.( 20.0
4 3.8 65.3 63.3 55.8 52.8 23.( 23.0
8 5.3 60.8 58.8 49.7 46.7 24.4 24.5
10 5.9 59.3 57.3 47.8 44.8 25.0 25.0
16 7.5 56.2 54.2 43.7 40.7 25.0 25.0
20 8.4 54.8 52.8 41.8 38.8 25.0 25.0
25 9.4 53.3 51.3 39.8 36.8 24.3 24.2
31.25 10.5 51.9 49.9 37.9 34.9 23.p 23.3
62.5 15.0 47.4 45.4 31.9 28.9 21.5 20.7
100 19.1 44.3 42.3 27.8 24.8 20.1 19.0
200 27.6 39.8 37.8 21.8 18.8 18.0 16.4
250 31.1 38.3 36.3 19.8 16.8 17.8 15.6
300 34.3 37.1 35.1 18.3 15.3 16.8 14.9
400 40.1 35.3 33.3 15.8 12.8 15.9 13.8
500 45.3 33.8 31.8 13.8 10.8 15.2 13.0

D

1




29

Category 6A Con't

. Propagation Delay: 534 + 36#/f ns/100m

. Propagation Delay Skew — For all frequesdrom 1 to 500 MHz shall not exceed 45 ns at 20C, and
60C. Propagation Delay Skew betwadepairs shall not vary more than +10 ns

. Transverse Conversion Loss (TCE):30-10log(f/100) dB

. Equal Level Transverse Conversion Transfess (ELTCTL): 1< f < 30= -35-20log(f/100) dB

. DC Resistance Unbalance — The resistanibelanced between the two conductors of any cédalk isot

exceed 4 %.
DC Resistance (solid metal-coatedon metal-coated) - The resistance of any cadshall
not exceed 9.38 Ohms per 100 meters
DC Resistance (stranded metal-cbatenon metal-coated) - The resistance of any woted shall
not exceed 14 Ohms per 100 meters.
Mutual Capacitance (Maximum) — SF6per 100 meter
e Capacitance Unbalanced (Maximum) — 330 nF per 16&@m
»  Coupling Attenuation (Maximum — for shielded cabtdy) 1.0< fyy, < 30.0: n/s 30.& fyy, <
500.0: CA 55 - 20 log(f/100)
e Surface Transfer Impedance (STI) (Minimum) - .4, < 100.0: Z¢ape= 10f
(Calculations that result in STI vaduess than 50 @'m shall revert to a requirement of 5@¥m

minimum)
. Power Sum Alien NEXT (PSANEXTB)-62.5-15log(f/100) dB
. Power Sum Alien Attenuation to Crosstalki®&tar (PSAACRF) -38.2-20log(f/100) dB

n/s = Not Specified

MHz | Propagation| Propagation| TCL | ELTCL Coupling STI PSANEXT PSAACRF
Delay Delay Skew| dB dB Attenuation | mQ/m dB dB
ns ns dB

0.772 n/s n/s n/s n/s n/s n/s n/s n/s
1 570 45 40.0 35.0 n/s 50 67.0 67.0

4 552 45 40.0 23.0 n/s 50 67.0 66.2

8 547 45 40.0 16.9 n/s 50 67.0 60.1
10 545 45 40.0 15.0 n/s 100 67.0 58.2
16 543 45 38.0 10.9 n/s 160 67.0 54.1
20 542 45 37.0 9.0 n/s 200 67.0 52.2
25 541 45 36.0 7.0 n/s 250 67.0 50.2
31.25 540 45 35.1 5.5 55.0 312.5 67.0 48.3
62.5 539 45 32.0 n/s 55.0 625 65.6 42.3
100 538 45 30.0 n/s 55.0 1000 62.5 38.2
200 537 45 27.0 n/s 49.0 n/s 58.0 32.2
250 536 45 26.0 n/s 47.0 n/s 56.5 30.2
300 536 45 25.2 n/s 455 n/s 55.3 28.7
400 536 45 24.0 n/s 43.0 n/s 53.5 26.2
500 536 45 23.0 n/s 41.0 n/s 52.0 24.2
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HYBRID CABLE CONSTRUCTION (see construction & marki ng requirements on Page 9

These cables consist of two or more jacketed mesnbéthe same or different categories, coveretl ait overall
jacket. Specified for Category 3, 5, 5E and 6 esiloinly.

BUNDLED CABLE CONSTRUCTIONS (see construction & marking requirements on Page 9
(Constructions A and B)

These cables consist of two or more jacketed mesnbéthe same or different categories, boundttegeby a
binder tape or thread, or laid flat and parall@h¢al by an interconnecting web. Specified for Catg@, 5, 5E and
6 cables only.

Category 3, 5 & 5E hybrid/bundled cables shall clymyth the Power Sum NEXT loss requirements foy an
disturbed pair and all pairs external to that paatket within the cable. In addition, each jaekletnember shall
comply with the specified performance requireméotghat individual member, in addition to the fmMing:

NEXT; = NEXT (0.772) - 15 log(f/0.772) [Category 3 hybrid/bundled cables]
NEXT; = NEXT (100) - 15 logy(f/100) [Category 5 hybrid/bundled cables]
NEXT; = NEXT (100) - 15 log(f/100) [Category 5E hybrid/bundled cables]

Using the above formula, the hybrid/bundled PowenSNEXT loss shall be 3 dB better than the spetifiair-to-
pair NEXT loss throughout the range of frequencieted below for the Category. Calculated Power Salmes
that are greater than 65 dB shall not be usedtermee power sum compliance.

Category 3 Cables (772 kHz through 16.0 MHz)

The PSNEXT value shall be 26.2-15 J¢ff0.772) dB.

Category 5 Cables (772 kHz through 100.0 MHZz)

The PSNEXT value shall be 35-15 lg0.772) dB

Category 5E Cables (1.0 MHz through 100.0 MHZz)

The PSNEXT value shall be 26.2-15 {¢(§0.772) dB

Category 6 hybrid/bundled cables shall comply \lig Category 6 transmission requirements spedifi¢his
bulletin. Additionally, hybrid/bundled cables shetimply with the total power sum NEXT loss for afigturbed
pair from all pairs internal and external to thairjs jacket within the hybrid/bundled cable, trgbuhe range of
frequencies noted below for the category, shallexaeed the values using the following formula:

PSNEXT hybrigibundied, all paire 41.1 - 15 log (f/100)
Near-end crosstalk (NEXT) measurements shall berahited using the following formula:
NEXT = 44.3 - 15 log (f/100)
Category 6 cables (1.0 through 250.0 MHz)

Calculated PSNEXT loss limit that exceeds 65 dBlshaert to a limit of 65 dB.
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BACKBONE CABLE CONSTRUCTION (see construction & marking requirements on Page 10

Backbone cables shall meet the transmission pegfocerequirements a specified for 100-Ohm unshile{dd P)
& shielded (ScTP/FTP/STP) twisted pair horizontatégory 3, 5, 5E, 6 and 6A CABLES with the excaptio the
requirements as specified below.

In cases where backbone cables consist of 25-paiipg, PSNEXT shall be deterermined for each A&mter
group. PSNEXT loss requiremets shall not be aggletween 25 pair binder groups.

Inseration Loss (IL) — Elevated temperature tesisngpt required.

Near End Crosstalk (Next) Loss — As shown below:

Performance Frequency Minimum Near End Crosstalk, NEXT
Category (MHz) (dB)
3 1.0 < fyu, < 16.0 Not Specified
S 1.0 < fuw, < 100.0 32 - 15 log (f/100)
SE 1.0 < fuw, < 100.0 35.3 - 15 log (f/100)
6 1.0 < fuw, < 250.0 44.3 - 15 log (f/100)
6A 1.0 < fuy, £500.0 44.3 - 15 log (f/100)

Near End Crosstalk (NEXT) Loss shall be measurealfadjacent 4 pair combinations in accordandd wi
ASTMDA4566 for all frequencies as shown above. Malt backbone cables are evaluated in 4 pair grotor 25
pair and multiple of 25 pair binder groups, th& p&ir shall comply with all other test parametetew used within
any 4 pair group. In the case of multiple 25 p#mder groups, NEXT Loss shall be tested for edcpdr binder
group only without NEXT Loss requirements betweardbr groups.

Power Sum Near End Crosstalk (PSNext) Loss — As siva below:

Performance Frequency Minimum Near End Crosstalk, NEXT
Category (MHz) (dB)
3 1.0 <fun, <16.0 23 - 15 log (f/16)
S 1.0 < fuw, < 100.0 32 - 15 log(f/100)
SE 1.0 < fuw, < 100.0 32.3 - 15 log (f/100)
6 1.0 < fun, < 250.0 42.3 - 15 log (f/100)
(For four (4) pr.
Cables only)
6A (For four (4) 1.0 < fyu, < 500.0 42.3 - 15 log (f/100)
pr. Cables only)

In the case of multiple 25 pair binder groups, PENWEo0ss shall be tested for each 25 pair bindeugronly
without PSNEXT Loss requirements between bindeugso
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Attenuation to Crosstalk Far (ACRF) — As shown belor:

Performance Frequency Minimum Near End Crosstalk, NEXT
Category (MHz) (dB)

3 1.0 < fyu, < 16.0 Not Specified

5 1.0 < fyu, < 100.0 Not Specified

SE 1.0 < fuw, < 100.0 23.8 — 20log (f/100)

6 1.0 < fuw, < 250.0 27.8 — 20log (f/100)

6A 1.0 < fuy, £500.0 27.8 - 20log (f/100)

Far End Crosstalk (FEXT) Loss shall be measuredlifadjacent 4 pair combinations in accordancé wit
ASTMDA4566 for all frequencies as shown above. Mdir backbone cables are evaluated in 4 pairggoudror 25
pair and multiple of 25 pair binder groups, th& p&ir shall comply with all other test parametetew used within
any 4 pair group. In the case of multiple 25 pander groups, FEXT Loss shall be tested for edchdr binder
group only without FEXT Loss requirements betwegrdér groups and ACRF shall be calculated subtrgdtie

insertion loss of the disturbed pair of the backboable form the FEXT Loss.

Power Sum Attenuation to Crosstalk Far (ACRF) — Asshown below:

Performance Frequency Minimum Near End Crosstalk, NEXT
Category (MHz) (dB)
3 1.0 < fyu, < 16.0 Not Specified
5 1.0 < fyu, < 100.0 Not Specified
SE 1.0 < fuw, < 100.0 20.8 — 20log (f/100)
6 1.0 < fuw, < 250.0 24.8 — 20log (f/100)
(For four (4) pr.
Cables only)

6A (For four (4)
pr. Cables only)

1.0 < fun, < 500.0

24.8 - 20log (f/100)

In the case of multiple 25 pair binder groups, PSFEoss shall be tested for each 25 pair bindeugronly
without PSFEXT Loss requirements between bindengo

Propagation Delay — As shown Below:

Performance Frequency Propagation Delay
Category (MHz) (dB)
3 1.0 < fyp, < 16.0 Not Specified
5 1.0 < fyu, < 100.0 Not Specified
5E 1.0 < fuy, < 100.0 534 + 36if
6 1.0 < fyy, < 250.0 534 + 36i/f
(For four (4) pr.
Cables only)
6A (For four (4) 1.0 < fyy, < 500.0 534 + 36if

pr. Cables only)




Propagation Delay Skew — As shown Below:
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Performance Frequency Propagation Delay Skew,
Category (MHz) (ns)
3 1.0 < fyu, < 16.0 Not Specified
5 1.0 < fyu, < 100.0 Not Specified
5E 1.0 < fyu, < 100.0 45
6 1.0 < fyy, < 250.0 45
(For four (4) pr.
Cables only)
6A (For four (4)| 1.0 < fyy, < 500.0 45

pr. Cables only)
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lllustration 1 - SUMMARY OF REQUIREMENTS

5t

Verification Program Testing Requirement(s) AppiileaStandard
Clause
1. Are products Verified by UL to UL a. Shielded and Unshieldedoducts require Bi- a.568C.2 - Annex C
Performance Category Program / directional Testing for the Return Loss, internaliN
ANSI/TIA-568? End CrossTalk (NEXT), internal Power Sum Near End
Crosstalk (PSNEXT), Transverse Conversion Loss
(TCL) and Equal Level Transverse Conversion Transfe
Loss (ELTCTL) tests.
b.  Shieldedroducts require Coupling Attenuation b. 568C.2 - Paragraph
Testing. 6.4.17
2. Are products Verified by UL to UL a. Considered by Industry to be an obsolete Pedbom | N/A
Performance Categories 1, 2 or 4? Verification testing service. If the Subscriber has
published UL Verifications for these products, the
Subscriber will be required to confirm their intient to
withdraw UL Verification for these products in vinig.
3. Are products Verified by UL to a. Shielded and Unshieldedoducts require Coupling a. 1SO11801 — Cable test
ISO/IEC 11801, Standard for Information Attenuation Testing and Bi-directional Testing &dir method standard
Technology - Generic Cabling for performance tests specified in the Standard. IEC61156-1, paragraph
Customer Premises dated 6.3.4.3; cable test
09/2002, and Amendment 1 dated requirement standard
04/2008? IEC61156-5
4. Are products Verified by UL to a. Shieldegroducts require Coupling Attenuation, a. BSEN50173 — Cable te
BSEN50173-1 Standard for Information Screening Attenuation Testing and Bi-directional method standard
Technology — Generic Cabling Systems|— Testing for the Return Loss, internal Near End BSEN50289-1-6 through
Part 1: General Requirements dated CrossTalk (NEXT), internal Power Sum Near End 11; cable test requirement
01/2007? Crosstalk (PSNEXT), Transverse Conversion Loss | standard BSEN50288-2-1
(TCL) and Equal Level Transverse. Conversion (Cat 5E/5), 50288-5-1 (Ca
Transfer Loss (ELTCTL) tests. 6) & 50288-4-1 (Cat 7)
b.  Unshieldegroducts require Coupling Attenuation b. BSEN50173 — Cable
Testing and Bi-directional Testing for the Retuwst, | test method standard
internal Near End CrossTalk (NEXT), internal Power] BSEN50289-1-6 through
Sum Near End Crosstalk (PSNEXT), Transverse 11; cable test requirement
Conversion Loss (TCL) and Equal Level Transverse| standard BSEN50288-3-1
Conversion Transfer Loss (ELTCTL) tests. (Cat 5E/5), 50288-6-1 (Ca
. 6)
5. Are products Verified by UL to IBM a. Considered by Industry to be an obsolete Pegoce | N/A
Cabling System Technical Interface Verification testing service. If the Subscriber has
Specification (Standard and Extended “A” published UL Verifications for these products, the
Types 1,2,6,8&9) Subscriber will be required to confirm their intiemnt to
withdraw UL Verification for these products in vinig.
6. Are products Verified by UL to the a. Considered by Industry to be an obsolete Pegoca | N/A
Thomas & Betts 100-Ohm ALLLAN Verification testing service. If the Subscriber has
Cable Interconnection System published UL Verifications for these products, the
Specification? Subscriber will be required to confirm their intiemnt to
withdraw UL Verification for these products in vinig.
7. Are products Verified by UL to NEMA| a. _Shielded and Unshieldptbducts require Bi- NEMA WC66
WC66, Performance Standard for directional Testing for all performance tests sfiediin the
Category 6 and Category 7 100 Ohm Standard.
Shielded and Unshielded Twisted Pair
Cables dated 01/01/2001, and Errata dated
1/28/2003?
8. Are products Verified by UL to NEMA| a. _Shielded and Unshieldpctbducts require Bi- NEMA WC63.1

WC63.1, Performance Standard for
Twisted Pair Premise Voice and Data
Communications Cable dated 01/01/200

directional Testing for all performance tests sfiediin the
Standard.

57
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lllustration 2 — DRAFT DBVI GUIDE TEXT

DVBI.Guide Info
Local Area Network (LAN) Cable Verified for Transmi ssion
| I Performance in Accordance with National or Internaional
Specifications

View Listings Page Bottom LIS Home Page Corporate Home Page

Local Area Network (LAN) Cable Verified for Transssion Performance in Accordance with National or
International Specifications

See General Information for Local Area Network (LDASkble Verified for Transmission Performance in
Accordance with National or International Specificas

Date
GENERAL
This category covers local area network cable wisagal transmission characteristics have beenmeted to be
in accordance with one of the specifications shbefow or other national or international data traission
performance specifications.
Both “Listed” and “Non-Listed” local area networklzles can be evaluated for data transmission peéaioce.
Listed Cables Listed cables have also been investigated inrdance with the Standard for Communications
Cables, UL444 (e.g. — as Type CMP, CMR, CM, CMX, )e&ind for use in accordance with ANSI/NFPA 70,
"National Electrical Code". For additional inforrimat, see Communications Cab@UZX).
Non-Listed Cables Non-Listed cables have not been investigatett@ordance with the Standard for
Communications Cables, UL444 and are for use wABI8I/NFPA 70, "National Electrical Code" does nppdy.
These cables have only been evaluated for datsniiasion performance.
ADDITIONAL INFORMATION
For additional information, see Electrical Equiprnfam Use in Ordinary Locationd@ALZ).

REQUIREMENTS AND SURFACE PRINT MARKINGS
Listed and Verified Cables

Listed cable, employing a solid conductor, thatdslitionally marked "Verified (UL) Category 3, 556 or 6A
[including latest draft number if applicable]" Hasen evaluated in accordance with ANSI/TIA-568CBalanced
Twisted-Pair Telecommunications Cabling and Compts&tandards”. Listed cable, employing a stranded
conductor, is marked "Verified (UL) Category 35%, 6 or 6A [including latest draft number if amalble] Patch
Cable".

Listed cable, employing a solid conductor, thadslitionally marked “Verified (UL) Category 5e, ®A or 7
ISO/IEC 11801 has been evaluated in accordande BD/IEC 11801, "Information Technology - Generic
Cabling for Customer Premises”. Cables that baarsiirface mark have had the cable performanceiateal to
requirements as stated in IEC 61156-5, “Multi-Canel Symmetrical Pair/Quad Cables for Digital Comications
- Part 5: Symmetrical Pair/Quad Cables with Trassion Characteristics up to 1,000 MHz-HorizontaldFl
Wiring - Sectional Specification”. Listed cablenploying a stranded conductor, is marked “Verif{ed.)
Category 5e, 6, 6A or 7 Patch Cable ISO/IEC 11801".

Listed cable, employing a solid conductor, thadslitionally marked "Verified (UL) Category 6 oNEMA
WC66" has been evaluated in accordance with NEMA6B/CPerformance Standard for Category 6 and 7 100
Ohm Shielded and Unshielded Twisted Pair Cablasted cable, employing a stranded conductor, ikethr
"Verified (UL) Category 6 or 7 Patch Cable NEMA W&6
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Listed cable, employing a solid conductor, thadslitionally marked "Verified (UL) Category 3, 55E NEMA
WC63.1" has been evaluated in accordance with NBM263.1, "Performance Standard for Twisted Pair Fsem
Voice and Data Communications Cables." Listedeadinploying a stranded conductor, is marked "éstifUL)
Category 3, 5 or 5E Patch Cable NEMA WC63.1.

Listed cable, employing a solid conductor, thadslitionally marked “Verified (UL) Category 5, 6 8BS EN
50173-1" has been evaluated in accordance with BSEIN 3-1, "Information Technology — Generic Cabling
Systems — Part 1: General Requirements”. Cabédtrar this surface mark have had the cable pesface
evaluated to requirements as stated in EN 5028BHdlfi-Element Metallic Cables Used in Analogue abiital
Communication and Control - Part 1: Generic Speaifon”. Listed cable, employing a stranded conolyds
marked “Verified (UL) Category 5, 6 or 7 Patch GaBIS EN 50173-1

Listed cable that is additionally marked "VerifildL) In Accordance With [Specification name andfiaimber]"
complies with the requirements of the transmisgierformance specification referenced in this magkin
Verified Only (Non-Listed) Cables

This cable is marked as noted below to indicateptimmce to the referenced specification. The UL Bghfeither
the "UL in a circle symbol" or "(UL)") cannot beagin place of "Underwriters Laboratories Inc.'the statement.
Non-Listed cable employing a solid conductor anasiigated to ANSI/TIA-568.C.2 "Balanced TwistedfPa
Telecommunications Cabling and Components Stantardsarked "Verified by Underwriters Laboratories. in
Accordance with Category 3, 5E, 6 or 6A ANSI/TIA&E.2 [including latest draft number, if applicab@nly".
This print legend may be abbreviated as “Verifigddnd Lab Inc. Only to ANSI/TIA-568.C.2 Cat 3, 5&pr 6A".
Non-Listed cable employing a stranded conductanasked "Verified by Underwriters Laboratories lirc.
Accordance with Category 3, 5E, 6 or 6A Patch CANSI/TIA-568.C.2 [including latest draft numbef, i
applicable] Only". This print legend may be abliméd as “Verified by Und Lab Inc. Only to ANSI/T4868.C.2
Cat 3, 5E, 6 or 6A Patch Cable”.

Non-Listed cable employing a solid conductor angstigated to ISO/IEC 11801, "Information Techngieg
Generic Cabling for Customer Premises" is markeerified by Underwriters Laboratories Inc. in Accartte with
Category 5e, 6, 6A or 7 ISO/IEC 11801 Only". Thigwplegend may be abbreviated as “Verified by Uiadb Inc
Only to ISO/IEC 11801 Category 5e, 6, 6A7" Cables that bear this surface mark have had tHe pabformance
evaluated to requirements as stated in IEC 61156H3ti-Core and Symmetrical Pair/Quad Cables fagikal
Communications - Part 5: Symmetrical Pair/Quad €zablith Transmission Characteristics up to 1,000zMH
Horizontal Floor Wiring - Sectional SpecificationNon-Listed cable employing a stranded conductonarked
"Verified by Underwriters Laboratories Inc. in Aodance with Category 5e, 6, 6A or 7 Patch CableIBD
11801 Only”. This print legend may be abbreviate@rified by Und Lab Inc Only to ISO/IEC 11801 Cabeg 5e,
6, 6Aor 7 Patch Cabfe

Non-Listed cable employing a solid conductor anasiigated to NEMA WC 66, "Performance Standard for
Category 6 and 7 100 Ohm Shielded and Unshieldadt@avPair Cables," is marked "Verified by Undetens
Laboratories Inc. in Accordance with Category & EMA WC 66 Only". This print legend may be abbated
as “Verified by Und Lab Inc Only to NEMA WC 66 Cgtary 6 or 77 Non-Listed cable employing a stranded
conductor is marked "Verified by Underwriters Lasimries Inc. in Accordance with Category 6 or 7cRaable
NEMA WC 66 Only". This print legend may be abbregthas “Verified by Und Lab Inc Only to NEMA WC 66
Category 6 or 7 Patch Cable”

Non-Listed cable employing a solid conductor anggtigated to NEMA WC63.1, "Performance Standard fo
Twisted Pair Premise Voice and Data Communicatosisles” is marked "Verified by Underwriters Laborés
Inc. in Accordance with Category 3, 5 or 5E NEMA VB8.1 Only”. This print legend may be abbreviated a
"Verified by Und Lab Inc. Only to NEMA WC 63.1 Cafery 3, 5 or 5E”.

Non-Listed cable employing a stranded conductanasked "Verified by Underwriters Laboratories Iint.
Accordance with Category 3, 5 or 5E Patch Cable MBMC 63.1 Only”. This print legend may be abbregthtis
"Verified by Und Lab Inc. Only to NEMA WC 63.1 Cagery 3, 5 or 5E Patch Cable”.

Non-Listed cable employing a solid conductor anggtigated to BS EN 50173-1, "Information Techngleg
Generic Cabling Systems — Part 1: General Requineshes marked “Verified by Underwriters Laboratsilnc. in
Accordance with Category 5, 6 or 7 BS EN 50173-1yOiT his print legend may be abbreviated as “Viedfby
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Und Lab Inc. Only to BS EN 50173-1 Category 5, §'br Cables that bear this surface mark have haaable
performance evaluated to requirements as statetllif0288-1, “Multi-Element Metallic Cables UsedAnalogue
and Digital Communication and Control - Part 1: &énSpecification”. Non-Listed cable employingteanded
conductor is marked “Verified by Underwriters Lasatmries Inc. in Accordance with Category 5, 6 dtatch
Cable BS EN 50173-1 Only”. This print legend mayabbreviated “Verified by Und Lab Inc. Only to BSIE
50173-1 Category 5, 6 or 7 Patch Cable”.

Non-Listed cable that is marked "Verified by Undaters Laboratories Inc. in Accordance with [Speafion
name and/or number & category performance numbel}"@omplies with the requirements of the transite
performance specification referenced in this magkirhis print legend may be abbreviated as “Veditiyy Und Lab
Inc Only to [Specification name and/or number &ecpiry performance number]”

UL MARK

Listed and Verified Cables

The required surface markings on the product, asriteed above and the Listing Mark of Underwriters
Laboratories Inc. on the attached tag, the regh@smallest unit container in which the prodsqgiackaged is the
only method provided by UL to identify products méactured under its Listing and Follow-Up ServiS@ce
these cables are Listed under the Communicatioble@RUZX) product category, the Communications IEab
Listing Mark is used and this Mark will also inckithe text "Verified in Accordance with [Specifiat name
and/or number]".

Verified Only (Non-Listed) Cables

The required surface markings on the product, asriteed above and the Verification Mark of Undetens
Laboratories Inc. on the attached tag, the regh@smallest unit container in which the prodsqiackaged is the
only method provided by UL to identify products méactured under its Verification and Follow-Up Seer The
Verification Mark for these products includes thie §/mbol (as illustrated in the Introduction ofgtidirectory)
together with the word "VERIFIED," a control numb#re product name "Data Transmission Cable" aad th
Specification name and/or number.

khkkkhkhhdhkhkxkkkkkkhkkkkkxxkx

UL, in performing its functions in accordance wiithobjectives, does not assume or undertake thaige any
responsibility of the manufacturer or any othertypddL shall not incur any obligation or liabilifipr any loss,
expense or damages, including incidental or coresgtépl damages, arising out of or in connectiorlie use,
interpretation of, or reliance upon this Guide hnfation.

Cutoff

LOOK FOR VERIFICATION MARK

UL Cutoff

Directory: ELECCONST
______________________________________________________________________________________________________________________________________|

Page Top LIS Home Page DMS
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UL Listed and Classified Products UL Recognized Components Products Certified for Canada

This page and all contents are Copyright © 201Qhbglerwriters Laboratories Inc.®

The appearance of a company's name or producisiddtabase does not in itself assure that produocigentified
have been manufactured under UL's Follow-Up Sendedy those products bearing the UL Verificatiomud
should be considered to be Verified and covere@gubd.'s Follow-Up Service. Always look for the Maok the
product.

UL permits the reproduction of the material conggiiin the Online Certification Directory subjectthe following
conditions: 1. The Guide Information, Designs andistings (files) must be presented in their ezitirand in a
non-misleading manner, without any manipulatiothef data (or drawings). 2. The statement "Reprifitad the
Online Certifications Directory with permission fmoUnderwriters Laboratories Inc." must appear agljato the
extracted material. In addition, the reprinted matenust include a copyright notice in the followgiformat:
"Copyright © 2010 Underwriters Laboratories Inc.®"

This database is fdNTERNAL USE ONLY .
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lllustration 3 — UL’s June 1, 2010 Holographic Labding Subscribers Bulletin

Subjects 13, 444, 1424, 1425, 1655, 1651, 1690, 2250 and 2261
Page 1 of 5
June 1, 2010

TO: Subscribers to UL'’s Certification Services for:

Communications Cable (DUZX / DUZX7)

Communications Cable Verified to UL Performance Category Program (DUZX)
Data Transmission Cable Verified in Accordance With National or International
Specifications (DVBI)

Community Antenna Television Cable (DVCS)

Data Processing Cable (EMRB)

Non-Power-Limited Fire-Alarm Cable (HNHT)

Power-Limited Fire-Alarm Cable (HNIR / HNIR7)

Instrumentation Tray Cable (NYTT)

Network Powered Broadband Communications Cable (PWIP)

Optical Fiber Cable (QAYK / QAYK?7)

Power Limited Circuit Cable (QPTZ)

Plenum Cable Compounds (QMTM2) — For Information Only

SUBJECT: UL’s Mark Integrity Program for Telecommunications Cables

The purpose of this bulletin is to inform UL Subscribers of the revisions made to the proposed
requirements affecting the Mark Integrity (Follow-Up) Programs for the above product categories based
on Industry’s response. The program elements proposed in our January 4, 2010 Bulletin were discussed
during Industry Forums which were held in the US and China. Comments were received at the forum and
from individual subscribers. The revised program described in this Bulletin incorporates some of the
suggested changes requested by Industry.

The implementation timeframe for each new requirement is provided in the details below.

I. Holographic Listing Marks and October 1, 2010 Ef _ fective Date

To further enhance the integrity of the UL Mark, UL is introducing a holographic label requirement for the
product categories shown above. This requirement will become effective October 1, 2010. The use of
these special holographic labels has proven to be an effective tool in deterring counterfeit products from
entering the marketplace. The number of labels, format, and effective date were revised based on
comments received from Industry.

On and after October 1, 2010 all UL Marks for the above product categories (except for Plenum Cable
Compounds (QMTM2)) will be printed on special UL holographic material. Of course, you may order and
begin using UL holographic labels prior to the October 1, 2010 effective date, if you so choose. To
ensure delivery of custom hologram labels by October 1, orders should be placed by Aug 15, 2010.
Standard label orders should be placed by September 15 to ensure arrival by October 1, 2010.

There will be unique holographic labels for each of the product categories (CCN’s) noted above. UL
Label Centers will stock Standard hologram labels in several of the categories in the more popular
denominations. Subscribers will also be able to order Combination (custom) labels printed on
holographic label material, through UL’s vendor of holographic labels after a successful review and
approval of the label artwork by one of UL’s Label Centers.
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Subjects 13, 444, 1424, 1425, 1655, 1651, 1690 and 2261
Page 2 of 5
June 1, 2010

The requirements for engineering marking information on the tag or reel and the methods for applying
these markings remain unchanged. UL will be working with the user community such as Distributors, and
authorities having jurisdiction (AHJ’s) to assist in the understanding of the holographic label and the
importance of looking for the UL Label.

The introduction of a holographic label requirement will mean that Subscribers who have been authorized
by UL to print their own UL Listing Marks at their factory or order them from any UL authorized label
supplier must discontinue this practice of obtaining UL Marks. As a convenience to Subscribers, UL will
make Standard holographic labels available in several of the above product categories. Any Subscribers
who are currently authorized by UL to use nondenominational labels will continue to be authorized to use
holographic nondenominational labels and Standard holographic nondenominational labels will also be
made available. Subscribers who are interested in using nondenominational labels will need to contact
their local UL Label Center to arrange for an assessment of their production record keeping system and
their process for control of the UL Mark. These requests will be evaluated on a case-by-case basis.

The LAN Performance Verification Services under DUZX and DVBI will also be included in this
Holographic Labeling requirement due to the intended end-use of these products, the construction
similarities and the fact that Listing and Verification Follow-Up Service Procedures cross-reference each
other.

The label usage will continually be monitored and future enhancements may be made to the requirements
where determined necessary.

Ordering Hologram Labels

UL will stock Standard hologram labels in several of the categories in the more popular denominations.
You may visit UL's website at http://www.ul.com/global/eng/pages/corporate/aboutul/ulmarks/labelorders/
to see the types and denominations available. Orders for UL Standard labels may be made directly to a
UL Label Center or through an on-line form at the above website. Standard labels will take the form as
shown below.

UL
LISTED
COMMUNICATIONS CABLE

NO. XX 000000

1000 FEET
LOO0000X0 & Lndenvriters Laberatories Ine. 2008

Combination (custom) hologram labels can be ordered in any of the above product categories in the
denomination needed for your production. Combination labels will contain in addition to the Listing Mark,
Company specific information such as your Company name, file number, type designation, etc.
Combination labels must be purchased through UL’s designated printer of holographic labels. The
attached Appendix details how to order Combination holographic labels. Payment for the printing and
shipping costs associated with the Labels will be made directly to the printer. This is separate from the
cost associated with UL’s Follow-Up fees that are invoiced directly by UL.
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Destruction of Obsolete Labels

In order to effectively transition by October 1, 2010, to the UL Marks printed on hologram material, all
unused UL Marks that will become obsolete as the result of the introduction of the new hologram label will
need to be destroyed on or before October 1, 2010. UL field representatives will be monitoring the
destruction of these labels. There will be no refunds or replacements for labels destroyed as a result of
this policy. Manufacturers can eliminate the need for the destruction of current UL Marks by minimizing
current inventories and converting as soon as possible to the new holographic UL labels.

Questions relating to the ordering of UL holographic labels may be directed to any UL Label Center.
Contact information may be found at the above mentioned website.

Il. Establishment of “Compound Material Groupings” and Analytical Program — Effective Date to
be Determined

a) Establishment of “Compound Material Groupings”

“Compound Material Groupings” will be established on an ongoing basis, based upon identified
combinations of jacket and individual conductor insulation compound designations, by grade and
manufacturer (i.e. jacket material grade X from Mfr A and insulation material grade Y from Mfr. B). For
Follow-Up testing purposes, a construction made from a particular combination (family grouping) will be
considered to represent all constructions made with the same jacket and individual conductor insulation
compound materials (same family). This list will be maintained in the UL File with the reference dates of
the analytical data described below.

b) Analytical Program

All authorized Plenum, Riser, and Vertical Tray cable constructions will be subjected to an analytical
program on an ongoing basis. The analytical program will consist of the Infrared Analysis (IR) and
Elemental Analysis of the jacket and individual conductor insulation taken from extruded cable as well as
a Cone Calorimeter on the finished cable. This information will be used to predict the performance of the
finished cable in Large Scale Flame test (LSFT) scenarios and will be a contributing factor for future
verification of cables. Optical Fiber Cables will only need to have their jacket materials subjected to the
analytical program.

If a jacket/insulation material had not been subjected to an analytical program either during the new work
submittal or under UL’s FUS program within three years from the date of this Bulletin, the authorization for
the use of UL's Certification Marks will be suspended for the entire compound material grouping of cables
until samples are selected.

A separate UL Standards communication will be released by UL providing Subscribers with details related
to the above.

New Work Project Submittals

Any new Plenum, Riser or Vertical Tray cable New Work Projects, the finished cable will need to be
subjected to the analytical program described in item Ilb above. The reference data will be identified in
the cable’s UL File and will serve as the basis for comparison under the UL FUS Program.
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Follow-Up Sample Selections

To create and maintain the compound material grouping and to conduct the analytical program, the
following samples shall be selected. These samples are in addition to the sample selections currently
required and described in the FUII pages,

A ten-foot (approximately three meters) sample of extruded riser, plenum or vertical tray cable will be
selected during routine visits by the UL Field Representative. The sample selections tested will not
exceed a maximum of eight samples a year. The samples will be subjected to the analytical test program
noted in Item IIb above. The sample selections will be rotated such that samples from each compound
material grouping are selected over a three-year period. If a particular compound material grouping is not
selected within this timeframe, authorization for the use of UL’s Certification Marks may be suspended
for the entire compound material grouping until samples can be selected. The Subscribers should feel
free to contact the UL Representative when there is a production run of a particular compound material
grouping so that there will be no delays in production.

a) Should the results of the analytical testing indicate a failure to comply with the Large Scale
Flame test, the authorization for the use of UL’s Certification Marks will be suspended for the
entire compound material grouping. A sample of a representative cable will be required for the
large-scale flame testing as well as any other FUS tests deemed necessary. If acceptable
results are obtained on these samples, the use of the UL Certification Marks may again be
authorized, an analytical program will be conducted on these samples and the results will be
placed in your UL File as indicated above.

b) Should the results of the analytical testing support compliance with the Large Scale Flame test,
no further testing would be required. The results of the analytical program will be documented for
future reference.

Ill. UL Market Survey Program

Market Surveys are currently an integral part of UL’'s Follow-Up Programs for Safety Certification and LAN
Verification Services. UL staff purchase UL labeled products from Retailers or Distributors to assure the
ongoing compliance of UL Labeled products in the field. The Market Survey will become a permanent
element of the Follow-Up Programs for the above categories and is contingent upon the ability to
purchase UL Listed cables from a cross-section of the client base.

Effective upon the date of this Bulletin, when requested , subscribers will be expected to provide the
names of their distributor(s) to UL. You will be contacted by UL for this information by a separate
communication. Please note that as part of your continued certification, it will be mandatory to provide this
information and failure to cooperate may result in further action on your File.

Subscribers at the forums had indicated that they were concerned with the confidentiality of the
information. As discussed at the forums, this information will remain proprietary just as any other
information provided to UL.

Once this distributor / customer information is provided, UL will have access to telecom cable products
manufactured by all Listees in these categories. The Market Survey will be conducted by UL on an
ongoing basis (as opposed to a fixed frequency). Each of our purchases from distribution will sample a
much broader cross-section of the client base and rely primarily on analytical testing to predict the fire /
smoke performance of finished cables.
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The jacket and insulation materials of purchased cables would be subject to analytical testing described in Ilb
above, to identify material composition consistent with cable fire / smoke performance requirements. If the
results of the analytical testing indicate a failure to comply with the Large Scale Flame test, another sample of
the same cable of sufficient length will be purchased from the distributor as part of a Product Incident Report
(PIR) (previously know as a Field Report) and subjected to large scale fire testing, as well as any other Follow-
Up Tests determined necessary. If acceptable test results are obtained, no further action would be required.

If unacceptable results are obtained, the authorization for the use of UL’s Certification Marks will be suspended
for the entire compound material grouping of cables. Depending on the significance of the nonconformance,
additional action will need to be taken which may result in the withdrawal of the File. At a minimum, a suitable
root cause analysis and corrective action will be needed. After the appropriate corrective action plan is put into
place, the manufacturer will need to provide samples for the large-scale flame testing as well as any other tests
deemed necessary including analytical testing. If acceptable results are obtained, the use of UL’s Certification
Marks for the compound material grouping may again be authorized. The costs for the tests due to a
nonconformance will be billed back to the Applicant.

As described in Item | of this Bulletin, the evidence of UL Listing is the UL Holographic Listing Mark (Label) and
the UL Logo “(UL)” in the surface print, which is mandatory. If a Subscriber’s cables are purchased from
distribution and found to bear the UL Logo in the surface print, without the Holographic Listing Mark on the reel
/ package, immediate action will be taken by UL, which may include taking possession of the UL Mark
inventory, withdrawal of the Listing and consideration of a Public Notice.

IV. Minimum Inspection Frequency — Effective Octobe ri1, 2010

The minimum inspection frequency for the subject categories will be four times a year regardless of the
production level or the number of Labels used.

V. UL Marking on the Cable

As indicated in the published Guide Card for these products, “The UL symbol on the product and the Listing
Mark of Underwriters Laboratories Inc. on the attached tag, the reel, or the smallest unit container in which the
product is packaged is the only method provided by UL to identify products manufactured under its Listing and
Follow-Up Service.” On the product means that the UL symbol shall appear on the surface print of the cable.
The UL symbol can be either the complete UL in a circle, or can be the letters “UL” in parenthesis “(UL)". Based
on the above, it is important to remind subscribers that the surface printing of the UL Certification Mark on the
wire insulation or jacketed material is only permissible when the accompanying reel or smallest unit container
is also provided with the UL Listing Mark. Should it be determined (either as a result of a UL FUS inspection
visit or through the manufacturer’s own control procedures), that the cable is no longer eligible to have the UL
Certification Mark applied to the product, then it will be necessary to ensure that any surface printing
referencing UL is removed. Even in situations where the manufacturer may claim the product complies with the
requirements yet they wish to ship the product without the UL Certification Markings applied, then any surface
printing referencing UL must be removed.

Any questions regarding the above can be directed to the undersigned. Thank you for your cooperation with

our Follow-Up Services Program.
)Aﬂvw’(\v /&L/OJ”“/

UNDERWRITERS LABORATORIES INC.

J—
Ci/’ R T —

Anthony Tassone

Principal Engineer — Telecommunications Cable
Primary Designated Engineer Organization
Phone: (631) 546-2943

Email: anthony.t.tassone@us.ul.com

Steven Galan

General Manager
Wire and Cable
Phone: (631) 546-2435

Emabiteven.a.galan@us.ul.com
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APPENDIX

ORDERING UL COMBINATION (CUSTOM) HOLOGRAPHIC LABELS

UL holographic labels may only be ordered throudghslwendor identified below. This is
necessary so that proper controls are in placbdtr the manufacture and release of all UL
holographic labels and to assure that these csrdrel maintained.

To order your custom UL holographic labels sendryabel order directly to:

The Label Printers
1710 N. Landmark Rd.
Aurora, IL 60506-1148

Phone: (630) 897-6970
(800) 229-9549

Fax: (630) 897-2801

www.thelabelprinters.com

Please include your telephone, fax and email addres/our order. An invoice will be sent to
you from The Label Printers to cover the printimgl @hipping charges. You may be required to
pay prior to the production of your order. Pleesptact The Label Printers directly for more
information.

A copy of your label order must also be sent corenly to a UL Label Center for the
authorization and assignment of the serials thitappear on the finished labels. Contact

information for UL’s Label Centers may be founddb’'s website located at:
http://www.ul.com/global/eng/pages/corporate/aboutul/ulmarks/?set-cookie=true

Your order to The Label Printers must include aldayout design, the quantity of labels being
ordered, your label Part number, the type of Ma&irdd (i.e. UL symbol for the USA
certification or the c-UL-us symbol for both Canaal the USA), the UL File No., factory
location where the labels will be used and othfarmation as required, such as the label
denomination, i.e. 500 FT, 1000 FT, etc.

If you wish to view the translated version in lotaiguage, please visit the following website
after June 10, 201tp://www.ul.com/global/eng/pages/offerings/industries/wireandcable/techcorner/.
Please note that the translated version is for y@ference only, in the event of discrepancy, the
English version shall be used.




