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These specifications describe the requirements for a Liebert SmartSwitch™
point-of-use automatic transfer switch. The specified system shall be a dual-
position transfer switch designed to automatically and manually switch
between two synchronized AC power sources without an interruption of power
to the load longer than 6 milliseconds. The input power shall be supplied from
two different AC power sources, which are nominally of the same voltage
level, phase rotation, and frequency. The primary purpose of the SmartSwitch
shall be to allow virtually uninterrupted transfer from one source to the other
in case of failure of one source or by manual initiation for test or maintenance.
The switching action shall switch all phases and neutral conductors of the
sources and shall not connect together the two sources of power which would
allow back-feeding one source to the other. The Smart Switch shall allow for
either source to be designated as the "preferred source" to which the switch
will automatically transfer to and remain transferred to until manually initiated
to transfer or until the selected source fails, at which time, the Smart Switch
shall transfer without interruption greater than 6 milliseconds to the other
source. The Smart Switch shall be furnished with an integral isolation and
bypass switch which allows uninterrupted manual transfer to and from either

source for maintenance or replacement of the Smart Switch electronics module

without de-energizing the load equipment.

STANDARDS

The specified system shall be designed, manufactured, tested, and installed in
accordance with:
American National Standards Institute (ANSI)
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Canadian Standards Association (CSA)

Electrical Testing Laboratories (ETL)

Institute of Electrical and Electronics Engineers (IEEE)
National Electrical Code (NEC - NFPA 70)

National Electrical Manufacturers Association (NEMA)
National Fire Protection Association (NFPA)
Underwriters Laboratories (UL)

EEC 89/336

IEC 146-4

IEC 364/Cenelec HD 384

The system shall be ETL listed under UL 1008 Standard for Automatic
Transfer Switches or UL 1778 Standard for Uninterruptible Power Supply
Equipment. 50 Hz units shall be CE marked in compliance with EEC 89/336
and EN50091-2.

The system shall comply with the latest FCC Part 15 EMI emission limits for
Class A computing devices and the emission limits of EN50081-2/EN550022
Class A.

The system shall safely withstand without disoperation or damage:

Transient voltage surges on either AC power input as defined by ANSI/IEEE
C62.41 for Category A3 locations (high surge exposure branch circuits in
industrial and commercial facilities),

Electrostatic discharges (ESD) up to 10 kV at any point on the exterior of the
unit, and

Electromagnetic fields from portable transmitters within 3 feet of the unit.

The system shall comply with the immunity requirements of EN50082-1.

SYSTEM DESCRIPTION
Modes of Operation

The specified system shall be a two, three, or four-pole, double-throw,
automatic transfer switch that switches all branch circuit conductors, including
phase and neutral conductors, that are supplied from the two AC power
sources. One source shall be designated as the preferred source while the
other is the alternate source. Selection of which input source is preferred shall
be user selectable without de-energizing the load equipment or reconnecting
the input power sources. All transfers shall be a fast break-before-make with
no overlap in conduction from one source to the other. All transfers, including
sense and transfer times, shall have less than a 6 millisecond interruption in
power to the load.
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Normal Mode. In normal operation, the load shall be connected to the
preferred source as long as all phases of the preferred source are within the
acceptable limits. Upon failure of the preferred source, the load shall be
transferred to the alternate source until such time as the preferred source
returns to within the acceptable limits. Transfer voltage limits shall be +/-
10% of the nominal input voltage for steady state conditions, with low voltage
transfer limits having an inverse time relationship that is within the IEEE Std.
446 computer voltage tolerance envelope. After the preferred source returns
to within the acceptable voltage limits for at least the user-adjustable retransfer
time delay (1 to 60 seconds, 3 seconds typical) and is in phase with the
alternate source within the adjustable phase synchronization window (1 to 15
or 20 degrees, 10 degrees typical), the load shall be retransferred automatically
to the preferred source. The automatic retransfer to the preferred source can
be disabled if so selected by the user from the service port. When the
automatic retransfer is disabled, emergency transfers from the alternate source
to the preferred source shall not be disabled upon alternate source failure.

Load Current Inhibit. The system shall sense the load current and, if the load
current exceeds an adjustable preset level deemed to represent a load inrush or fault
condition, the system shall disable the automatic transfer even if the voltage on the
selected source exceeds the transfer limits to keep from transferring the load inrush
or fault current between the two input sources. The load current transfer inhibit
reset shall be user-selectable from the service port for manual or automatic reset. In
the automatic reset mode, the transfer inhibit shall be automatically reset after the
current returns to normal to allow for continued protection against a source failure.
In the manual reset mode, the transfer inhibit shall require that the unit be
transferred to maintenance bypass or the unit powered off to reset the transfer
inhibit and restore normal operation.

Manual Transfer. The system shall allow manually initiated transfers between the
two sources, provided that the alternate source is within acceptable voltage limits
and phase tolerances with the preferred source. Allowable phase differences
between the sources for manually initiated transfers shall be user-adjustable from
the service port. The user-adjustable phase synchronization window shall be
limited to +/- 15 or 20 degrees. If the transfer is manually initiated, the system shall
transfer between the two sources without interruption of power to the load greater
than 2.5 milliseconds provided that both sources are available and synchronized
within the user-adjustable phase synchronization window. For sources where the
two frequencies are not exactly the same (as would be the case between a utility and
standby generator source), manually initiated transfers shall be delayed by the
system until the two sources are within the user-adjustable phase synchronization
window.

Maintenance Bypass. The system shall be furnished with key-locked maintenance
bypass switch, which allows the system electronics to be bypassed to either input
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source for maintenance without interruption of power to the load greater than 2.5
milliseconds. The packaging of the system shall have all electronics isolated from
the input, output, and bypass connections to allow the electronics module to be
removed and replaced while the unit is in maintenance bypass without interruption
of power to the load.

Electrical Requirements

Nominal input voltage: [(120) (208) (208/120) (230)] volts single phase
(208) (208/120) (400) (400/230) three phase], [(50)

(60)] Hz.

Branch circuit breaker rating: [(15) (20) (30) (60)] or [(16) (25) (50)] amps.
Maximum continuous current: [(12) (16) (24) (48)]or [(16) (25) (50)] amps.
Load power factor range: 0.5 to 1.0, leading or lagging.

Load crest factor: up to 3.5.

Source voltage distortion: up to 10% THD.

Overload capability: 125% of continuous current for 2 hours, 1000% for 2
cycles minimum.

Overcurrent Protection: Protection provided by the supply branch circuit
breakers.

Short circuit withstand capability: up to 20,000 symmetrical amps, protected
by internal fusing.

Environmental Requirements

Storage temperature range- -40 to +60C

Operating temperature range- 0 to 40C.

Relative Humidity- 0 to 95% without condensation

Operating Altitude- up to 5000 feet (1500 meters) above sea level without
derating.

Storage/Transport Altitude- up to 40,000 feet (12,000 meters) above sea
level.

Audible Noise- less than 45 dBA at 5 feet (1.5 meters).

Reliability

The system shall be designed to provide high reliability and high availability of
power to the connected load. The system shall have an MTBF of the system output
voltage exceeding 1,000,000 hours, assuming at least one input source is available.
To the fullest extent practical, redundant circuits and components shall be used to
eliminate single points of failure. Redundant power supplies shall be provided.
Convection cooling shall be utilized. Forced air (fan) cooling shall not be used. All
electronic components shall be “hot-swappable”, that is replaceable without de-
energizing the load, assuming that at least one source is available.

DOCUMENTATION 1.4
Equipment Manual
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The manufacturer shall furnish an installation manual with installation, start-up,
operation, and maintenance instructions for the specified system.

Submittal Drawings

As a minimum, drawings shall include a system one-line diagram and outline
drawing of system showing size, weight, heat output, and location of input and
output power and control connections.

Users List

An in-service user's list shall be furnished upon request.

WARRANTY

The manufacturer shall provide a warranty against defects in material and
workmanship for 12 months after system start-up or 18 months after ship date,
whichever occurs first. (Refer to the Warranty Statement for details.)

QUALITY ASSURANCE

The specified system shall be completely factory-tested before shipment. Testing
shall include, but shall not be limited to: quality control checks, "Hi-Pot" test (two
times rated voltage plus 1000 volts, per UL requirements), transfer tests, and
metering calibration tests. The system shall be designed, manufactured, and tested
according to world-class quality standards. The manufacturer shall be ISO 9001
certified.

2.0 PRODUCT
COMPONENTS

Enclosure

The specified system shall be housed in a plated steel enclosure consisting of two
sections. One section shall house all input/output connections and the bypass
switch, while the other section shall contain all of the electronics and power
supplies. Connectors shall be provided between the two sections to allow the
electronics section to be removed and replaced without disturbing the input and
output connections and power to the load equipment. A keylock shall be provided
to prevent unauthorized or accidental removal of the electronics section or operation
of the bypass switch.

The system shall utilize convection air cooling for all components. No fans shall be
used. Conduit termination plates shall be provided for termination of the two
source input conduits or cables. The complete system shall [(have maximum
dimensions of 20 in. (503mm) by 20 in. (503mm) by 11 in. (279mm) high to allow
placement under a raised floor) (be suitable for mounting in a standard 19 in.
(483mm) rack)].
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Input Connections

The system shall include input terminal blocks and ground terminals for connection
of the two input power sources.

Output Connection

The system shall include [(515R2) (515R4) (520R2) (520R4) (530R1) (615R2)
(620R2) (630R1) (1420R1) (1430R1) (1520R1) (L515R1) (L520R2) (L530R1)
(L615R1) (L620R1) (L630R1) (L1420R1) (L1430R1) (L1520R1) (L1530R1)
(L2120R1) (L2130R1) (RS3743) (RS3744) (RS3753) (RS3754) (RS7324) (420R9)
(430R9) (460R9) ( ) output receptacle mounted on the enclosure] or [(output
terminal blocks for field-wired connection)].

Bypass Switch

The system shall include an integral bypass switch to allow the system to be
bypassed to either input source for maintenance or repair. The bypass switch shall
be key locked to prevent unauthorized operation. All transfers to and from bypass
shall be make-before-break transitions for continuity of power to the load
equipment.

Surge Suppression

The system shall include transient voltage surge suppression for each input source.
The surge suppression shall exceed the requirements of ANSI/IEEE C62.41 for
Category A3 surge environments. Each input surge suppression shall include
multiple metal oxide varistors and filter components to protect against damaging
overvoltage and disruptive electrical noise.

Operator Controls

The system shall be provided with long-life LEDs to indicate which source is
connected to the load, the status of each source, transfer inhibit conditions, power
supply fault, and summary alarm condition. In addition, the system shall indicate
which input source has been selected as the preferred and alternate source.

A transfer control switch shall be provided to allow initiation of a manual transfer to
either source. The transfer from one source to the other shall be controlled by the
system logic to ensure that the source is available and synchronized to within the
selected transfer limits before transfer occurs.

A means shall be provided to allow the operator to select either input source to be
the preferred source to which the switch will transfer to and remain transferred as
long as the designated preferred source is available. Changing the preferred source
shall not require the load to be de-energized or the input sources to be rewired.
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Output Relay Contacts

Normally open, isolated relay output contacts shall be provided for remote
indication or alarm of the following conditions. Relay contacts shall be rated for 1
amp at 125 VAC or 30 VDC. The connections to the contacts shall be located in
the same enclosure section (fixed) as the input/output connections.

Transfer Inhibited Preferred Source available
On Bypass Alternate Source available

Power Supply Fault On Preferred Source
Summary Alarm On Alternate Source

Communication/Service Port

For remote monitoring, diagnostics, and setup, an isolated serial RS-232 port shall
be provided. All user adjustable parameters shall be adjustable by way of the
RS232 port using a terminal emulator mode. User adjustable parameters shall be
password protected and include:

Phase synchronization window (1 to 15 or 20 degrees, default of 10 degrees)
Auto Retransfer On/Off

Auto Retransfer Time Delay (1 to 60 seconds, default of 3 seconds)

Load Current Inhibit (1 to 10 times full load peak current, default of 4 times)
Load Current Inhibit Manual/Auto Reset

Time and Date Setting [Rack mount Unit Only]

Auto Test On/Off [Rack mount Unit Only]

Auto Test Schedule [Rack mount Unit Only]

In addition to the user setups, in the terminal emulator mode, the RS232 port shall
provide present switch status information and [for Rackmount Unit Only] the last
256 time-stamped alarms/events. Available information shall include:

Output Overload/Load Normal Preferred Source Fail/Available
Peak Overload (Transfer Inhibit) Alternate Source Fail/Available
Logic Fail Switch on Preferred Source

Transfer Test Pass/Fail [Rackmount Unit Switch on Alternate Source
Only]

Power Supply Fault [Rackmount Unit Sources out of sync
Only]

OK to Transfer Transfer Inhibit

Switch in Normal Mode Bypass to Source 1

Manual Transfer to Source 1 Bypass to Source 2

Manual Transfer to Source 2 Auto Retransfer Disabled

3.0 EXECUTION

- W07 K7 A7 7201



SNRRANT WY BTN —
2I15Y 215N — 4 — 2010 - 2727 5109% 0N
125 73nn 53 7y

Factory start-up, preventive maintenance, and full service for the specified system
shall be available and included upon request. The manufacturer shall directly
employ a nationwide service organization of factory-trained field service personnel
dedicated to the start-up, maintenance, and repair of the manufacturer's power
equipment. The manufacturer shall maintain a national dispatch center 24 hours per
day, 365 days per year, to minimize service response time and to maximize
availability of replacement parts and qualified service personnel.

NOTE: These Guide Specifications comply with the outlines of the Construction
Specifications Institute per CSI MP-2-1 and MP-2-2.
3000VA poona S.T.S
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SU043 and
sU044-1

Item Specification
Power
Nomunal mput voltage | 230VAC
Input voltage range 0-325VAC
Frequency range 47 -63 Hz

Normal sensitivity
transfer times

4 ms typical, 8 ms maximum at 60 Hz
5 ms typical, 10 ms maximum at 50 Hz

Reduced sensitivity
transfer times

& ms typical, 16 ms maximum at 60 Hz
10 ms typical, 20 ms maximum at 50 Hz

Maximumn current
draw

6A (SU043 model)
13 A (5U044-1 model)

Physical

Size: L75x17.0x75m
4453 %432 x 19 cm

Net weight 101b (4.5 keg)

Shipping weight 151b (6.8 kg)

Environmental

Elevation (above
MSL):

* Operating

* Storage

0 to 10,000 £ (0 to 3000 m)
0 to 50.000 £t (0 to 1500 m)

Temperature:

* Operating
* Storage

32° to 122° F (0 to 30° C)
510 122° F (— 15° to 50° C)

Relative Humdity
(Operating and
Storage)

0 to 95%, non-condensing

Approvals/Standards

CE, VDE, EN35022  EN33024
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Model sU044-1

Front panel
programmable
settings

® ] @
s,
fascc L LR B B et
Voltage Source (Input) Load (Output)
3000 VA : 1IEC 320 C19
230V 21EC 320 €20 2TEC 320 C13

The following programmable settings are accessible using
controls located on the Redundant Switch front panel.

Function Select LED Indicator. The three green Function
Select LEDs indicate which user programmable parameter is
selected for status display or modification. Use the left
selection button to cycle through the five configurable items
defined in “Controls. LEDs, and ports on the front panel” on
page 15.

Function Status LED Indicator. The green Function Status
LED indicates the state of the selected user programumable
function. Use the Select button to cycle among the choices.

AC Source LED Indicator. The green online LED indicates
the line quality and selection status of each source:

BOLOA

I

LED Display Status of Source
Bright Source 1s selected.

. Source 1s OK, but not
Dim

selected.

Off Source 1s not OK.
One LED 1s flashing once per Both AC sources are out of
second, and the other LED 1s off tolerance.

Source Sensitivity and Transfer Voltage. APC recommends
that you do not change these settings, which are correct for
most conditions. See “Controls, LEDs, and ports on the front
panel” on page 15.
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Operation

Controls, LEDs,
and ports on the
front panel

,0-5 HQO TUMOR :ﬂﬁ-. TaUMOA T e
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D Bt Redunidant Saitch
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38
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APC recommends the factory default settings
among the settings shown below.

Note
Function LED Display Description
Source A Bright= Normal
Sensifivit : Sets transfer
Y | Dim (the factory e :
default) = Re du:: ed sensitivity to line
Source B conditions

Sensitivity | Off = low

Bright = Source A
(the factory default)

Source Selects the preferred
Preference Dim = Source B AC source
Off = none
Source A
Bright = Narrow
fzf;r = Sets the transfer
offage Dim = Medium (the | voltage window (the
' factory default range of acceptable
Source B d l;
. voltage
Xfer Off = Wide ge)
Voltage
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,RACKMOUNT nm12n2 BYPASS 2y 172192 19257 ONLINE nizapnb et vasn

1KVA : poon

maps |/ peoonm T e
mavnnn

abY]

1KVA KVA 2 poon

700W W -1 01m°1°n poon

3 D1°1°1 0°72%N NN

12V\7AH V/AH 231 %5 5713

TPNNN XY DMK 021D 0°72%77 201 2PN

21 AH nowynb AH >"o

7% MR A1%7 + UROBATT Q1287 YW arpn

w7l D°RN / XN N9°ow "'V 0°728n NoYNn

POD-9RIT 2W NP PN

2U 720

,W-2po01 LCD - no%u307 73N

,NMPT2 M12%3 37
Rap oAb Al olnialivg

nwaT POD-HRT MINVX2 7TVOW 110N
nwom holvahlrisiaBaiiisRabBakiavs el miniivieh]
Snwn NP INRY

oW 17+ UMLIR AP
< 1.1A | BATT 28n2 poo-9X71 5w nongy mo7%
nwaTl DPUMIIR NOPRY 1773
nwaTa DPUMIIR O12%M NPT
RS-232 nWwpn "ann
RS-232 SNMP arnn
an NT 2°n7w n7172 730N

qun 3 Sikon 92>
m7yn 90 snor

107102 O>7M° 002N

90 >n>111 7vn 1.8 Sikon 925
movn

D°107%Y AROX2 DR 20NN

0°2%M1 AP MUPYR 201w 3

PrNA 77172 DY NYPNR
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2KVA :poon

maps |/ peoain TwaNT 27D
nasshnm

037

2KVA KVA 2 poon

1400W W -2 owmn poon

6 01°2°7 0°72871 NN

12V\7AH V/AH 1231 95 571

IPNNN RO DMK 01710

0°72¥77 101 0Pn

42 AH no>wn? AH 2"10

MR 7% + UROBATT 02877 YW 7PN
7%

7l 2°RN / XN noYhw "y 0°a%n Noonn

POD-DRI W MTPn PN

2U 720

,W-2 pooi LCD - n*woa7 man

,MP72 "M% a1

LDPVIR N9 NN

Ny POD-HRT NINYX A TVHW NION
nwom NWI7 INM DA OV NMEY DNMYNa
Snwn Npod;T INRY

jaRiye! 17 + UMLK AP
<I1.1A | BATT 2313 pon-H8;1 YW nongy 75°7%
nwom MOLAIR NNV 77772
o UMVIR 0°728D NPT
RS-232 NMWpN AN
RS-232 SNMP axrnn
an NT o°nw n7Ma° 790

qun 3 Sikon 92>

moyn 90 snnt

10°122 D711 002N

sn7 Twn 1.8 Sikon 923
mbyn 90

0°157%7 AR°X°2 D7D 2NN

0°712¥M) APPINUPOR 2w 3

PR 77170 DR NPINR
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3KVA :poon

mapn |/ poo ain: oY %D
ma»nnn
aby
3KVA KVA2 oo
2100W - Waoworn oo
6 fa)}athg/aNatalnkvalahfals!
12V\8.5AH AH/V7287 93 97113
Ririrlalia)leh flakuraghta) D2X7M7 M0 2P
iralighy
51 AH n>yn? AH "7
n7%% + UROBATT 0°72%77 YW AP
7% WO
v / XN n9¥Hw "y 0°128H NOYIN
POD-DRIT 2w TP PO OORN
2U 720
,W-2 poon - LCDR o037 731N

, P72 21203 T
,OOV1R N2 DY

hali7a b PDD-PRT NIRX2 70°HW 111N
nwam nnK NI QY NOMRY MNMWNa
Snwn NPT NRY WA

al7k 5170 + SUMIVIR AP
<1.1A 2XN2 POD-HRI SW NAXY 797X
BATT

nwaT MUAMIR DAY P72
nwaT DPUMLIR 02X NPYT2
RS-232 nMWpn Nann
RS-232 SNMP2oxn»
ppmaiy] NT2°nWw N71372 710N

Tvn 3 Sikon 925
mvyn 90 snar

710°102 0711 0°M2N

qun 1.8 Sikon 923
m>yn 90 snr

0°157%7 IR°X°2 DTN 22NN

PINUPYR DI 3
D™

T°MnA 77193 NP MINR
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JPUDIN

"bhs — 2YVDIR 2Yvad

77 MPUDIR 719°20 NN DW NPIDVI NMIWOITA DR IAIY 7397 1270 21007 01917 NIuA
D1MIPR DWRN MDY DRT 22 XPY A% N2YK 0237 171 0°7°72 0°2°37 020
JIINRT QNDA2 2IPNT 1 QYOPNT Q°IPNT ,0°IPNY NI0N1NT DY PR 92

SW) 79K MWOITLIPNT MWIT2 HYn 1300 MUTIONT MW 002 AT 0I9KR2 NMINPHI
.PD0IT DR 12 (VDA

JEEE 802.3ae (10 GbE) 7¥ 2»1pni7 22m1w 2 TIN? 729X jpMNw NPU9ING 727207
ma1? OM1,0M2,0M3,0M4 1pn2 v upny R (Multi-Mode) MM-11 9920
DWW 797200

¥925,92077 LYNY) QWA DOYPY ,0MRNM ,0272MN ,0°010 — DOVOINRT O°IPART 7
;MR MMM NIRINA W7 L,(ADPWIA 0°2°0 NIPNAY OOIIARY DWW

.CORNING
/ADC
R&M
.PANDUIT
MW T 02PN DNIRY AT XN 9 IR
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DYIPN2 779RY — 2YOUDIR BYhad
IS0 9001:2000 320> 19PN 77on0:7 H¥a N1 0v%2073 17X Yy
:0°K27T 02PN TAYY NOUDIRT NIWAT YW 2277127 22203700 Y

D°1°°12% M99 119°23 NV — MPRI PR Pra mnwa 1 P51 1907 258w 1PN
JSO/IEC 11801 3pn H¥ oo1an 1P .0°non
:0°%277 Normative References-1 1pnmn 0°20mn 00 172

IEC 60793-1 Optical fibers-Part 1: Generic Specifications
IEC 60793-2 Optical fibers-Part 2 :Product Specifications
IEC 60794-1 Fiber cables-Part 1: Generic Specifications
IEC 60794-2 Fiber cables -Part 2: Product Specifications

ANSI/EIA/TIA 492 AAAA Detail Specification for 62.5/125um Class 1A Multi
Mode Graded Index Optical Waveguide Fibers

ITU-T Rec. G.651 Characteristics of a 50/125 pm MM graded index Fiber
Characteristics of a SM Optical fiber cable. ITU-T Rec G652E water peek
IEC 60874-1 Connectors for optical fibers and cables-part 1: Generic specification

IEC 60874-10 Connectors for optical fibers and cables-part 10: sectional
specification for fiber optic connector — Type BFOC/2,5

IEC 60874-14 Connectors for optical fibers and cables-part 14: sectional
specification for fiber optic connector — Type SC

IEC 60874-1 Connectors for optical fibers and cables-part 1: Generic specification
Hardware and accessories

IEEE 802.3z (1 GbE).
IEEE 802.3ae (10 GbE).
IEEE 802.3ba (40 GbE).

INCITS T11.2

2YNWIR — 2YVDIN avhas

JSO 9001:2000 jpn2a A7°nY %Y 17X N0 WK 82 po0T Y

:0°R27T 2°2°77 YW 017 221pN2 a7°RY DY IR0 MWOR 109 PHon DY
MAD7 22022 WATOW 0D DINW N SYRARY D0YA ,0°2°0 D912 0UOIR 00720

5.2
5.2.1
522

5221

5222

5.3
5.3.1
532
533
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17292 O°R277 O°N07 12 0°2°0 12°0 WK 0°923 PO’

Non-dispersion shifted Single mode per ITU-T G.652B and IEC 60793-2-50
Characteristics of a SM Optical fiber cable. ITU-T G.652E water peak

o 1own IEC 60793-2-10 type Ala JTU-T G.651 5"y Multimode 50/125

Y1V 77X °1na R OFL *5% 77217 (MHzekm) *2R71% 110 2mM1 HWw 2°nna

. IEEE 802.3z 5"y 1 Gigabit Ethernet jpn2 ww? *oxn0pn

amn S omna o°r0own IEC 60793-2-10 type Alb 9"y Multimode 62.5/125
TPN2 WIRWH O9RNI0PN IV TR a2 W OFL °9% 71137 (MHzekm) 9871 ©10
IEEE 802.3z 5"y Gigabit Ethernet

10 Gigabit -2 7wn? 2279100 717w XA ey OM-3 Mon Multimode 50/125
TIA/EIA-492AAAC, ISO/IEC 11801 -2 mn7aam IEEE 802.3ae 2"y Ethernet
.type OM-3, IEC 60793-2-10 type Ala.2

40 Gigabit -2 Tvn% 227Y1R TR XY wnw? OM-4 2on Multimode 50/125
TIA/EIA-492AAAC, ISO/IEC JTC -2 mn7anm IEEE 802.3ba 2"y Ethernet
1/SC 25/WG 2

:NPIRIMY NP0 M7 — Indoor 52>

JEC 60794-2 1pn7 8.4.¢c - 8.5.c o°9°vo,1 pom 1907 *5xw° 207 axnna
NPIRIM N1°N2°20 MW7 — Outdoor Y923

JEC 60794-3 1071 8.4.c — 8.5.¢c o°9°vo,1 P5m1 1907 >8> 0% axNna
112°22 N27YA NN 9% PR AXP NOYn IR

7.3 9vo,1 Pon 1907 R PN axRNn2
"7¥PY 7P NTAn

5 P9 1 P51 1907 SHRw» 1pN2 071917 aRN2
;NN 2N

MW 15-5 299207 HY 17307 YW NPAnKR 2N 7wnb 702y poos
:NIDR NMYAR

27X *1w2 M1 v OTDR np 72 NN 971180 2°°09IR 29920 2w A1 IR 710 9
.2222W 2°0 92 T2V MIRXINT R .07

29U DPVINDIT D°IPNT 9D DY NPT YIX0A DY MITYAT NN X7 009207 PO0 Y
P°727 PWIR LT 09I DV JPNA 11X L0720 NMIRYIN 1072 1992 79K Mo
2721V 9257 TN

T2V 22377 2721 27°97 13P°727 2IPN/IPN W52 17187 12 920 HW A0 92 2V DR PO
WA 1MW NDORDDT MO

FLUKE NETWORKS FO-500-02 nna72 7°7° OTDR-Y 017 nipe72? °wonni
FLUKE nna7a 2°071 020 wine?) 117201 np 72 aaben 9219 OPTI FIBER
NETWORKS OFTM 5352 FIBER INSPECTOR

2PUVDIN 2Y920% NPT MY

MDA 2T R 03) AYYIT WO DR 1277 WK NPT MYSIT MINON WD Twnta
(2 2y 01 K? X 1PN DWW 2O MY
11RO AN52 ¥ON? RN 0°2°0 2727 52D 9D

SA0PYRT I 7070 (0127n 73) Central Strength Member
Babaii7galyhbly
Tight Buffer 900 micron e

534

534.1
5342
5343

5344

5.3.4.5

5.3.4.6

535

5.3.5.1
5.3.6

5.3.6.1
5.3.7

5.3.7.1
5.3.8

5.3.8.1
5.3.9

5.3.9.1
5.3.10

5.3.10.1

5.3.10.2

5.3.10.3

5.3.10.4

5.3.11
53.11.1

53.11.2
53.11.3
53.11.4
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Loose Tube e

1A AN VNDW IR A0 @

[ J
.7791 vax "y 237019 1001 71070 2°0 93
NP7 nwaT7 9"V 031207 1PN 2°0 92 NNEP CIwa
%195 VI 25w Paran X1 MWORY DI 920 92 K°279 2°°10° 779117 P01 IR P00
922 92 W RANT PATAT AXIY RO27T7 29107 7191 POOT R L,PO0T .IIPNT 21971 PR
%07 S 2pn 203103 97 + "o 30 71IR2
TPDOR IR/ PN 010D AV 25W2 Pt MWORY X227 2°°00° 39117 PO0T IR POON
X7 SW 27pn 2001997 + (WA, MY ,ORNMD 72 (1130) PUDIR 2237 9

:MULTIMODE 62.5/125 2°% %>» nwa71 n1ien
Silica / Silica : 2°07 10
.Graded Index Multimode : 72°% 7120
.62.5um/125um +/- 2um 270
.1300nm -1 850nm :73 >27IR2 7712V 1310107
:9202 "ORPIDPA NNl

.@ 850 nm : 3.5dB/km e

.@ 1300nm : 1.0dB/km e

:OFL *9% 771377 "5R1°1°n 110 2nn
300 MHz*km @ 850 nm e
1000 MHz*km @1300 nm e

Dual Layer Urethane acrylate : (primary coating) N W17 FIAT0 732121 00
.coating

245 + 10 um ¥12% XD 290 M2V NPUNWRIT TINTT 0P

> 100 Kpsi: Proof Test

:Multimode 50/125pum 20 %52 nw=71 N1BN
Silica/Silica : 2°077 0
Graded Index Multimode : 72°% 7121
50/125 um + 2um : 72°% 0
1300nm -1850nm : 23 °27IX2 7712V7 110107
DHRNOPN NI

850nm : 3.2dB/km e

1300 nm 1.0 dB/km e

: OFL nuwa 77137 "981°1°1 U110 20
600 MHz*km @ 850 nm e
1200 MHz*km @1300 nm e

Dual Layer Urethane acrylate : (primary coating) N 1 WXIT 7IA70 73221 10
.coating

53.11.5
53.11.6
5.3.11.7

5.3.11.8

5.3.12

5.3.12.1
53.12.2
5.3.12.3
53.12.4
5.3.12.5

5.3.12.6

5.3.12.7

5.3.12.8
5.3.12.9

5.3.13

5.3.13.1
5.3.13.2
5.3.13.3
53.134
5.3.13.5

5.3.13.6

5.3.13.7
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245 + 10 um  ¥12% XY 2°0 MY NONWRIT 737 0P
> 100 Kpsi : Proof Test
:Single mode 2°0 %% nwa71 nIIoN

Silica/Silica : 2°07 10
Matched Cladding Step Index Non-dispersion : 2°077 7121
shifted Mode Field Diameter :

@1310nm 93+0S5um e

@1550 nm 10.5+ 1.0 ym e

Dual Layer Urethane acrylate :(primary coating) N NWXI7 71370 71221 M0
coating
245 + 10 um  ¥12% X% 2°0 MY NPNWKRIT TITT 0P
:9202 °HRPO0PA Ml
@1310nm : 0.35 dB/km e
@1550nm : 0.22 dB/km e

> 100 Kpsi : Proof Test

Zero Dispersion Wavelength 1310 £10 nm

.("om po") water peak ITU-T G.652E x0n 777 2207
1P NDINED IR SWDIN DA

.N1°12277 2N22 10719 923 0929077 1DON

7°77° 9222 51270 T

V07 X CIWn MD-1p M8 oY (corrugated steel) NoYa 779D YW W N2OW HYa
1.0 5w nooRmn 1901 oyt (Reynolds 262 3 Dow n0an YW Zetabon S262 nnxT)
omernn"n 0.15 7799 2w n'n

mTny Y3, non-recycled Nnw 1220910 Mwy 1w v JHEFFR "Wy on1o nuyn
9507 ,17%°7 ©"Pn 10T O 11°X 1900 1097an 1325 avavn nooT av UV niph
77 UM T70IRN LTI

.1600N quw Wi w21 2670N 73pnab 28101 72°Wn M

Y 7122w MINNA R¥MAI R? 92277 WRD 7207 0P X20 A0 wInowa SHRn 1M 719 0170
J19°Wn INNA R¥AI 92377 AWK 7IpNT NYa 9207 up X20 -

IEC °5 %y (Water blocking) 0°» 22 n°27R NWATpNT N0 MdN 9192 9200

.0°n7 NN avn 15w prwa mvw 24-5 520 qon 1097 ,60794-1-F5

800 N/cm :noR7°1°7) 719°V °192 MITRY

-40°C / +75°C 7mu09nn "minn

NRT NP3 12°NR°219 NDLYNA LY MIRIAVIR KW 2°0 9°2° NONLOT 717907 79107 220
L5 PN MW MIPNaY TV 20920 vvnb

IEC- -1pn 5"y (HFFR) Halogen Free Flame Retardant 7377 n2awni 73330

. IEC-60332-1/3 - JEC-61034 -1 60754-1/2

12715 NDYIEY WDIN b2

N7 2n2 v K237 032907 Do
(2> nann ®Y) 0°°0poRT 170 9207 929570 9

5.3.13.8
5.3.13.9
5.3.14

5.3.14.1
53.14.2

5.3.143

53.14.4
5.3.145

5.3.14.6
5.3.14.7
5.3.14.8

5.3.15

5.3.15.1
53.15.2
5.3.15.3

53.15.4

5.3.15.5

5.3.15.6

5.3.15.7

5.3.15.8

5.3.15.9

5.3.15.10

5.3.15.11

5.3.16

5.3.16.1
5.3.16.2
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Yax 112%1,900+£50um 7w 1% 0P (secondary coating) NPIwn M2 P 090 5.3.16.3
Halogen Free Flame Retardant 797> noIwnm mIaam I DT 715 »1n»
. IEC-60332-1/3 ,IEC-61034 -1 IEC-60754-1/2 -1pn 8"v(HFFR)

71981 ,Single Mode °2°0 oy 925% 7m0 o guven vag JHFFR »wy snxon nuyn - 5.3.16.4
L1007 0" 00 L1X0T Q1Y 91997 N 97 709777 vax Multimode 9270 ay 9235
. 770 TOIRN LTI 1907

JEC 60332-3C 7wanp 722 ey 2200 5.3.16.5

900N 1w w1»way 1500N m1pna? oHxmern awn ma - 5.3.16.6

92077 0P X201 79°Wn 1NN R¥AI K WRD 2207 0P X10 oHR0n 90 070 5.3.16.7
JTIPNA2 72w NN R¥AI WK

300 N/cm :nooRmon 72°vn 212 mny 5.3.16.8

-40°C / +75°C amuonv "min 5.3.16.9

:MUDIN 2925 N3aKn MMEN 5.3.17

Breakout Cable 5.3.17.1

17 .900£50pum 2w 120 0IPA (secondary coating) NPawn 772 P 0 53 5.3.17.1.1
.Halogen Free Flame Retardant 7°7° n*awni 7100

P 5ya HFFR uvn >7 9y 1AM (D’DDT ,'f’?ﬂN) 2110 0N 0T 5y 77912 i?T1° 2°0 55 5.3.17.1.2
=097 AT A A" 0.1 500 xenn AWPT MIXPER L7701 07D W7 %D Sy XN
."Mini Cable"

SAUPYRYT PR A2 20207 0°9120 17 Mini Cables-i7,0°2°0 4-n 20y 9°on7 202 5.3.17.1.3

N°1M°191 NINXOR 70°9% 0°H23% QYA O°DIY0 ORNNA NID0II MM P00 uvn 5.3.17.1.4
abiiiivg

Distribution Cable 5.3.17.2

ya¥ ¥12%1,9004£50um Hw *11%°1 701P2 (secondary coating) N°wn mIxTa 13 200 9 5.3.17.2.1
JEC-60754-1/2 >3pn 0"y Halogen Free 7o moawni 7wt aIm o1mr 7187 s1m
JEC-60332-1/3 -1 ,IEC-61034

170°79% 0°925% D°YAIT 2°9°V0L aRNA M1XN T0YA 270 DY 133 oMW Wi 222000 5.3.17.2.2
295w 1o NPIRon

Loose Tube (Single-Fiber and Multi-Fiber)  5.3.17.3
.7292 NP1 7IPnaR 179 Loose Tube 712m2 00920 5.3.17.3.1

"o oy amrwe DX — Loose Tube 210 noiwn 7137 07 oY 1A 0°2°077 5.3.17.3.2
.Thixotropic gel

SAUPRRYT T PN TOA? 20201 MP12D 1T NPNNNT ,NAR NTIRA N Hya m1ana 5.3.17.3.3

. DWHY NAIROT 700199 0°920% 2°YAIIT 0Y9°Y0Y aRNI NIDO MM 9200 qvvn 5.3.17.3.4
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(Fusion Splicing) 0°2°0 7101

B9

Q12 AWIRM 1I°R 02107 DPYEARD TINOX .0 TN MYRARD P IR Y¥IAN JIN°A0 DAy
il

aPnm Q»YNYn-0°°1on 221N

I 250 S uIp oy NOIWRA AT 9V 002700 T WRana TN YIXn

1w 40 Mo - I 00 TR

.(dB 0.1 -n j0p 77 707 RS M)

.dB 60—n 19p 7°7° (Reflection) 7717 N

N1 79 - 1217 <Ml 1w 8HY 2100 00w

C75+ 7y C25- -n 'onva Tny 100

.dB 0.5 -n 20 &7 5w M1 w2 +C75 7v C25- -1 'onu M1w2 Ty’ 7N

.1 7p>72 287 ,EIA FOTP 11 9" 73°%72°0 P02 Ty° 7Iin00

DR DY WR STV OO YIIDNA DN TN 132 1Y TN YIXA XY ,2°0 92

JIPR ORNT2 2000

TNV WAR .2°2°0 12/24 5w NV IWORAT N WAN2 1Y 00107 IRY 032007 9
DA DR AWIRW SW TIRD N9 ,R¥1 9231 03191 92D 0°2°0 TIW NIRWT IWORY

.N1°12977 2022 VORI DIWIR 729 WA JPNY NOIIXOT 7IpN02

%7 17912 DY OIMY 5 (101 DONLR ,0°A02) DOIIART 23 DR 5910 RITWD P10 D3N
T2 -5 -1 920 N2ARA" 2°A% TRY !PWA 09I DR 1207 AT

oo

MPO to 12xL.C 25 vap»

20

7y ,°2°2pn M2°na (Indoor) n°man 77°90% Wi Multimode 50/125um °2°0 12 920

.100Gbps

7327

T107°1% Nany %9 L7712 Nanna 2°2°07 12 M2nh (MPO) 0°2°0-27 7207 TR %P2

.0°712°17 NO*9% RN ,0OWITTI NMNXPA 1P

LC »mann 12 ommixgpaw ,(mar 6 18) 2 wan 12-7 (Fan-Out nxn) 71300 »awi nxp

.Duplex

5.3.18
5.3.18.1

5.3.18.2

5.3.18.2.1

5.3.19

5.3.19.1

5.3.20
5.3.20.1

5.3.20.2
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2915 2IDNRA
:920% DPWIT71 2V MDD 190

T

a0

525 939 MPY72 A7 177X IMNOWA 7723 9207 X

17%° NP>72 + 772V 7R

(Bend Insensitive) 92577 07 5 °0 7v,5-25mm w2

(2°¥1%°22 73730 X99) 1970 0PN

WA DOWNONT DOIORNT N

EIA/TIA 568 C.3 1pna 77y

(-10°C) — (+70°C)

[°C] 7Mu15nt My

40°C 5w 77119702 ,90-95%

[%] minba n7ny

TR O3 1PN M3 1w (MM M27Y) 2207 31X
0°nyd 500 12M1 N2 PN

MMTmA] 92Mn PRP2 — OO TNy
[M2°n

TI2Y 1PNY 127 9237 WRD 45 kg

[kg] 72 wna MmNy

(Insertion Loss) 0.35 dB

MPO 1ann% nin

(Insertion Loss) 0.15 dB

LC 72015 mima

(Insertion Loss) 0.5 dB

7292 oMamn RPR X MM

850nm 93 71X MK M2y 3 dB/km

[dB/km] 2°077 7K? 277 M3

OM3 11772 2°0 712y 2000 MHz-km
OM4 317°72 2°0 712y 4700 MHz-km

EMB *51°2°1 *2°0pdR 110 21
(Minimum Effective Modal Bandwidth)

(OM4-2 7ny ,0M3-2 01 781 7v) 100G 731 40G ,10G

72PN M2 AXPY NIAORN

0.75 ns

'n 300-2 °91°0pn Optical Skew

,21%°977 NTIP1 7¥2 03 MPO-17 782 92577 11907
LC-11 7¥2 1%p 922 Wi M50n + 2257 1901 ,H0113

Q°wA71 0°1°0

IEC 61754-7 + EIA/TIA-604-5 FOCIS 5

MPO >12m7 712y 2°w171 2°3P0

IEC 61754-20

LC »ann 712y o°w171 2°3P0

OM-4 ISO/IEC 11801 Am2 + TIA/EIA 472.AAAD

OM4 >2°0 712y 2°WI71 02PN

,MIM11 ,72°20 11130 O°501 0AIN 2°1PN% NMARN vEH W
('79) NFPA 262 nna72) 191 7212 ,50wn ,wN

0°90% 0°1pha A7y
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7V ,°2°2pn M2°na (Indoor) n°man 77°90% Wi Multimode 50/125um °2°0 12 520
.100Gbps

.72 12mma 0020077 12 2 (MPO) 0°2°0-27 7ann IR 7¥p2

No>5% RN ,0°WINTT MNEPA PDIDY 11D7MY NONKM °1°D 37T Nann "wn nXpa
.0"Mama
Q%1210 Q3IDRR

:920% QW71 222 MDD 190

MPO to MPO %2> vap»

T

a0

925 909 MP>72 A7 MR IMALWA 772912 D237 X

1% NPYTA + ATaYna MY

(Bend Insensitive) 92577 701 5 °0 7v ,5-25mm w3

(D°31%°22 Y730 KHD) 719°0 01T

WA 00N 03IORNT MY

EIA/TIA 568 C.3 1pna a7°ny

(-10°C) — (+70°C)

[°C] 7Mu1ont My

40°C 5w 77119702 ,90-95%

[%] minha n7ny

TR O3 1PN M3 1w (MM M27Y) 2207 31X
0°nyd 500 1217 N2 PN

MMTmA] 92Mn PRP2 — OO TRy
[n2n

TV 102 92 9207 WK 45 kg

[kg] A°wna mTny

(Insertion Loss) 0.35 dB

MPO 1ann% nin

(Insertion Loss) 0.5 dB

7292 oMamn FRPR ¥R MM

850nm 23 71X MK M2y 3 dB/km

[dB/km] 2°077 7K? 277 M3

OM3 11772 2°0 712y 2000 MHz-km
OM4 317°72 2°0 712y 4700 MHz-km

EMB *51°2°1 *2°0pdR 110 21
(Minimum Effective Modal Bandwidth)

(OM4-2 7ny ,0M3-2 01 781 7v) 100G 731 40G ,10G

72PN M3 AXPY NIAORN

0.75 ns

'n 300-2 °91n°0pn Optical Skew

,21%°977 NTIPA 782 03 MPO-17 782 92577 11907
LC-11 7¥2 17Xp 922 Wi M50n + 2257 1901 ,H0113

Q°wA71 0’10

IEC 61754-7 + EIA/TIA-604-5 FOCIS 5

MPO >12m7 712y 2°w71 2°3PN

OM-4 ISO/IEC 11801 Am2 + TIA/EIA 472.AAAD

OM4 >23°0 712y 2°WI71 02PN

,MIM12 ,712°20 11130 O°501 0AINN 2°1PN% NMARN v9H W
("191 NFPA 262 nnaTd) o1 79312 ,50wn ,wR

0°90% 0°1pha ATy

5.3.22
5.3.22.1

5.3.23

5.3.23.1
5.3.23.2

5.3.24
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STPOVDIN — TN
TR 1T N2VAY MW7 23101 7VA LIIXN NP N2IYR W 13T MR MweITa
P12 mpwa — 3 271 1907 >"n21y ANSI EIA/TIA-606 1993 3P0 1173 2% 1701

PN 207, 7NV T 1OR 0°1pN OX .02N0R 0°12% NN 101 — mph Cxna

VYT DWAT YA 197900

:(TWPNA PID DR D0 PR T APY0) DY AL 719 TN

PR, 02,0720 ,0°92 [NITVAT 22377 TR 707 17807 D 00 pn 003N 9T
ST ApTa

.OTDR -7 7w 5w 3 191 qwnna v11ons OTDR 7 1vn

'R %P 2PN

'2 3P OpPOn

TXP NTIPI N0

Link Attenuation

¥R DT 9% 920 TR

.O¥192 71PN %99 197N NIMRD and

Excel mx2ava 77> 1vonn

.As Made 0w

N701 9100 ,m7n 9710 71 nInaR 5w AUTOCAD R Visio — 2 220w
NMUPIIPM 2°07 WIS 11°RI7 AnPn MPYTa SW MoDT

.CD-1 2opnw 3— 2 70%» 73071

5.3.25
5.3.25.1

53252
5.3.253

53254
5.3.255
5.3.25.6
5.3.25.7
5.3.25.8
5.3.25.9
5.3.25.10
5.3.25.11
5.3.25.12
5.3.25.13
5.3.25.14
5.3.25.15
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QYUDIN 2YANRNNY 2YNaAnn 5.4
"HH5 54.1
S imbini

2017 PR Y35 W npn 250 pa(S.M MM ) 2°0 S 20 937
.SPLICE 711721 PIGTAIL 207 12172 NIvsnRa
JUPC w0 Hy2 7570 1anni

S.M 20 My 54.2

w2 av SPLICE 73001 M2y PIGTAIL 5715 791 1117 2002 005w 01 N2ann 5421
.UPC

2099 2202w MWTa DY 1PN nR 1y UPC v *%v2 1970 S.M 11 00ann 93 5422

MM 20 May 54.3

UPC vw*h Hva 70 "anna, SPLICE 102y PIGTAIL Mon 7ann nwsnka 5.4.3.1
.2°U9 772202w MW7 DY AIPNTT NRY 719

PC w0°% 292 70 — 2°0 HY W M20MY T — DRI 2002 00w Mon Nann 5.4.3.2
MR MW AT 2V IPNAT KRG 71V nInet
05dBvIL e
20dB-n M TaR.L e

DNPN 5.4.4

:0°R27 0°32N0 DR IRW? O°PDI017 O°I1°2ART NIA0N2 P10 T1PX[ 72707 e
e [EC 60874-1 Connectors for optical fibers and cables-part 1: Generic specification
e [EC 60874-10 Connectors for optical fibers and cables-part 10: sectional
specification for fiber optic connector — Type BFOC/2,5
e [EC 60874-14 Connectors for optical fibers and cables-part 14: sectional
specification for fiber optic connector — Type SC IEC 60874-1 Connectors for
optical fibers and cables-part 1: Generic specification Hardware and accessories

Keying 5.4.5

1PN? oXN72 Simplex *72nm32 79°257 782 Duplex *N2amma winsw qwy whanwni 733
Annex H 1 951 1907 »5xw»

DWIN] 54.6

:(Cabling Subsystem) 12725 N37wn NN 932 DWW AXPY 78R NIV S¥IX
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,1907 *5Rw° 1PN2 01970 1PN ORNA2 730 "ARPY 3R CvIXah nwaTI PR MnNa
5 p,1 pon

IPN% ORNI2 737 792°20 NOTYH NN 227 AXPY ¥R N2IvA SYIXAY NWOTI PO NI2NNA
7.3 9°vo,1 PP 1907 “Hxw»

2°°YDIN 2101 nImb
) SC\LC\FC »non 0»09N DMINNN 24 MPNND NINND MUY 7P YO9IN 1IN0 NY

. ST »on 12

D>2>0 48 Ty NMPNNY) 21N MY MNIY 00195 ©NIXRNNI 1PN’ SC\LC\FC »nxnn
(1U-2

(TN 599 NYOY) NN MIDYN 45 -2 191 1NN MY odxNNN ST »ann 913y

NOVP YWIAND PADN HY TN NN NININND 1IN MY WNND MININD NNNY POIDD
23501 MIYNI

TNINA,OPVNND DXDON 9TIY NONNXD DNPNM WIN D197 5397 DY Y NNNN IPON
12y DMIVIND TNN 9TV NAY WD 7P DI9N DY HONTPN IPHNL .20 53D TNNX 0N

.Cable Management

N 1U N212) 0TIV 719 PNINA MPNND ORMN 719 DY AN 7117 2INNN NID
30MU yavond

PNINRD NDTPY NOPON YPWY DMVINN DIINNNN NX HDI19N 2NN MY DY IPON
.NINAS ©VYIVID 7 DY PNV ,DMINRNNI NYN NYIND

ST »ann v NIPN) NN TP 55N MNSY Ul v PNana NINI JpNY 23000 MY
.DYNDN MINAD NN DY IWIRD YT ,00D1 NYD (1292

1- DYAPW D90 NPINNY 1N YN DTN PIIDN 2INNN MY T8I ON MY
MDD PYDI VNN 97Y 121D 1IN NID PNDY TID GOV . POY ONNPWN 12/24
RUG)pl)

NN MDN PHND ,PON D12INNN D2X0N 190N DNINNN NPN 1NN NP

AP ITO 97y DOVAIND DXDON NMINPAY DMVIIND DIIINNT 1IN OMINNN DN
INNN 951 DYvaN by

54.6.1

5.4.6.2

5.5
5.5.1

55.2

5.5.3

554

5.5.5

5.5.6

5.5.7

5.5.8

5.5.9

5.5.10

5.5.11
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NN DMV DMIWIN NIV NIVD DMOTIY DINND PN NN NI ITINA
DATON

NPooNNn PoND SPLICE -5 ,0mn /van /NNy 1pnn N8N NN 5195 23100 ND

.21 Pigtails mpnn May) 13m0 M2

PN OPOPIAN YN 7Y 7P NN D7) 152192 99N NS NVY 7P 2NN MO

PON M) MPON N T 97y IN RAL 7032GREY

STNNN 97Y DYDY NI IR NVY DI PNID? TINNY

High Density 77723 ni29532 2%°¥3IR 21071 nimib
IN AVNN TN DX2X0 M NNPNN IPIYA DIVNYNI NN MDA N1 MM
MOIWNM DN NNSN NN INNND PND VIND .NNYPN TN

DOVINDNN NN VDD DYDADN MPNND NNYWIN NN I DIDITIND DIDIN
: DONAN

.219% ono°1o "19% 0920 PUIN

JT123 MIDDY SO DORNYY D°D°0w DTN

.2°17IM7 N2 290107 NPIAR 1PN

.0°7°7 072072 W ARYS NI

%0 09

.0°2°077 7Yn DV 7137 19T

: DYWYTN DXOVINDNNND THN DD MYITN PnD

MMXN2 7R 95 0°2°0 24 /12 5w 77IXN2 20 202170 NIPNT WHORDT AR 1IN

MR FIPNAT

%20 6
%20 12
0°2°0 24
0°2°0 36
0°2°0 48
0°2°0 72
0°2°0 96

°2°0 144

5.5.12

5.5.13

5.5.14

5.5.15

5.6
5.6.1

5.6.2

5.6.2.1
5.6.2.2
5.6.23
5.6.24
5.6.2.5
5.6.2.6

5.6.3

5.6.3.1
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21 MNEN SNW TWHRN® DO 2°TINY 2NN 5.63.2

922 217,072 DR D10 RITW PO 1T 1D 77PN ,920 237 MYVEARD N0 WX
L1101 N WA
IEC-61754-7 and TIA-604-5 (FOCIS MPO 3107 °1pn 7ama av 2nn 20 .
5)

NPUDINTT 71272077 2221 .NMWRNT PNIR 2RY 21977 TINA NPUDIN 172720 9921 WAT1,10 M 5.6.3.3

ANMPND NMIWORY D237 7127 NTIXN D HY 1 2°37IR2 PO

DYOYTINAY DYXONN DIYITIN DMIDV DM 5.6.4
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Attenuation, max | OM3 Multi-Mode G.652.E Single-Mode
850 nm 3.5 dB/km N/A
1310 nm 1.5 dB/km 0.5 dB/km
1550 nm N/A 0.5 dB/km
Minimum Bandwidth, MHz-KM
1500 @ 850 nm
Overfilled 500 @ 1300 nm N/A
2000 @ 850 nm
Laser N/A
500 @ 1300 nm

:0°R277 OORIN2 O 7MY D°ITINAY 0°2°07

70°C 7y 0°C —7muionw

20X Cable OD During Installation 10X Cable OD After - 2°071 5w 719°0 0170

Installation

4U o°7191 1U 22195 271K 10 2°17m0

123 M9oxa LC 9720 DIpni 1woR 27

:MIR2T MTIZN2 IPDID® DPITNA2W DA

SC Single-Mode
SC Multi-Mode
LC Single-Mode

LC Multi-Mode

TIA-568-B.1-7-2006, Part 1, Addendum -n1w°772 TnYN 0°72017 TV NIDKR

: MR MIRXINAN INND° RD 2°1IWA 0°9712 0°1aman MR NPT

Insertion Loss Type

Loss

OM3 Multimode

<1.15dB

5.6.4.1

5.6.4.2

5.6.4.2.1

56422

5.64.3
5.6.44
5.6.4.5

5.645.1
5.6.4.5.2
56453

56454

5.6.4.6
5.6.4.7
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Insertion Loss Type Loss

LC connectors

OM3 Multimode <1.3dB
SC connectors

G.652.E Single mode <1.15dB
LC connectors

G.652.E Single mode <13dB
SC connectors

Return Loss Type Loss

OM3 Multimode <20dB
(G.652.E Single mode <55dB

DR POPAY 2°77 217N MIVEARI IXPY AR SN2 729X SN0 1WOR® DTN
IDIN MYXNARA WRIAN 729X 00K 20w IR 222981 D°IWan2 Wiadwa T8 kDY

JAIRNT TIN2 TN OW 73PN

MPO to 12xLC »09Ix 215 9979 V491

7V ,0°2°0 HWw *2°2pn M2°12 Multimode °2°0 24 21377 (7H0R) 77W1 PUDIR 2170
.100Gbps

MAan
.0°2°0 24 2"10 ,72n1 %02 0°2°0 12 M2°n% (MPO) 2°0-21 *1ann Sypw 2 IR pona
.0°02m1 RN 9910 ,winows 00121 LC »1ann 24 "n1pn pona

4U-2 minob 20 288 5"170 ,4U 172132 n730n T2 mng? M 12 nipna® ooxknn

-2 Md? 2°0 72 2"70,1U 72132 11307 TIN2 Mo 299171 3 NIpnah ooRNn 19 193
10

0700 D)”9NN

:D°WITI 2OYIX°2) NINON 12AY 009200 NIPNTY NARWIA TN P9I DO

Y 731N
"M 3% NP2 7 NN 772902 NR 7% NPY7a + 772V XY
TWNI2 DOVNONT D°IDNAT MIAT? EIA/TIA 568 C.3 jpna n7ny
(-10°C) — (+70°C) [°C] amv9nn M

40°C 5w 71119112 ,90-95% [%] minha n7ny

5.6.4.8

5.6.5

5.6.5.1

5.6.6
5.6.6.1
5.6.6.2
5.6.6.3
5.6.6.4

5.6.7
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IARY O3 JPNIT M3 1AW (MM NM272) Naman ¥Iea
0°nyd 500 7217 N2 PN

1Tmn] N2mna 2RP2 — NOTD MTRY
[

(Insertion Loss) 0.35 dB

MPO "ann% ninm

(Insertion Loss) 0.15 dB

LC 72015 nimm

(Insertion Loss) 0.5 dB

7292 oMamn FRPR X MM

850nm 23 71X MK M2y 3 dB/km

[dB/km] 2°071 7R 2% Mol

OM3 11772 2°0 M2y 2000 MHz-km
OM4 317°72 2°0 712y 4700 MHz-km

EMB *21°1°1 *2°0p5K 170 210
(Minimum Effective Modal Bandwidth)

(OM4-2 907 ,0M3-2 Wn axn? Tv) 100G 791 40G ,10G

"992pPn M2 7123 2XPY MIARN

0.75 ns

'n 300-2 °91°0pn Optical Skew

PRTAT NYARY MDoR ,0°72nn 297 11 PVC 117w

Q°WA71 0°11°0

IEC 61754-7 + EIA/TIA-604-5 FOCIS 5

MPO °72m72 712y 2°Wwn71 2°1pn

IEC 61754-20

LC >72amn 712y o°wn71 2°3pn

OM-4 ISO/IEC 11801 Am?2 + TIA/EIA 472.AAAD

OM4 52°0 712y 2°W171 2°3PN

LMY ,772°20 1130 05011 2AIMN2 O°IPN% NIWRN 1ok v
("791 NFPA 262 nna17a) 121 77032 70w ,wx

0°901 0°1PN2a A7y
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DVIIN 21N Y1 1INY (9I9) NINDN VYON

07912 WATIT M0an (NVOP) 0°9°%W 0VOIN 2IN°1 PNTIM NIPNY NIADN

Nian

10730 I QWA
.Mn9% (2°0 288 2"A0) 2 12 nIpna anvxnna 4U 72133 non

.97 (2°0 72 2"70) 21 3 napna anvknan 1U 72132 nnaon
MIPON NN DRNNL IPNID? ND DI NN
02350 0INN

: DYNAN DOXVININD NN DIV 0D MPNND NNYWIN NNXNL PNHD?
.219% ono10 °19% (Y *1pNi) 0°922 PN
M0 09

.0°2°071 TV DV 7337 N7

24xMPO 295 My

MPO "ann oy 0°%25 M2°07 72P3-17 RN 24 00PN 121 1U 72132 209 2001 m»
.(701)
TIWOHR NN TR DOVOAT 222207 HW (191 ypn) MPO-1 2ama DR IPTT 2RI

TR0 %2 (701 ypn) MPO Mann oy 0°%2> M2°n

NPHOR N30 IPDID° 11T 2 171 MPO *¥pn 11977% NaNn 19 17
POOY YXNI NN .OTANR 92w IR 1321 PonD ,MPO-11 *92
TORNMI AN NPAVIPA NONK 10 aY¥ MPO Manmt 0°923 PRna)
207912 WATID L0 DOYIXTA NRYAAYY 797237 No 9% aRNa

0700 D”9NN

0757 WIAT? WO N 123 MIDYOX NYXIA .0%RNN 24 71907 1U 7202 00 mva
STV 19" PR AIPNA? aRMAL'POR 19 amn21 n"n 1522 nonn "y 07 Mo
(D1 MR M2 AW NPAR W) MPLa NT°I2% RN A LPYT 0PI Y2 0
NY1% NIRT DRTR? N0 YWY DOV D7ARNNT DR 921077 210017 MY SW p0n
TIPNT WORY MW RTND ¥OXA7 DY .NITDY 22010 7 W prIvy ,20RNNA YD

A7 5y DOVEINg 099207 HW 19°377 019777 RN 1DINA

5.6.8
5.6.8.1

50609

5.6.9.1
5.6.9.2

5.6.10

5.6.11

5.6.12

5.6.12.1
5.6.12.2
5.6.12.3

5.6.13

5.6.13.1

5.6.13.2

5.6.14

5.6.14.1
5.6.14.2

5.6.14.3
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MPY2°W 19IR T27 YpN M0n MPO »12nn »1w 5w 92n 001X 12000 1R M2 aRnng
.DO9IX°277 NMAOKRY 7792 NPT YXI2N 77012 .0°12mAT BI51Y ORNTA NI SYIXea
N2VXT? 22T (AR MATR) DOTTXT 1WA PIAR 152 7IAT? °HRIN 0°001 19900 DNRNNT
(77X T¥2 P 00727 IR) 2°920 012 KD WK

(O7INRT 787 092 M2y Mno?) MPO-7 9525 M2y 2o aRIN POV 21PN 21900 001 MY
V1?0 WIT1,10 1D ,2°ARNAT 20 M2y v1n PVC 09w npaTti apooR 71920 Mo
QRN WX N0 AT 2037 (201N 20 TY) 1MRY MY aw/7501 107 110 NN

QA1 DT

QY9%VDIN 2" wan

9251 LYNY) DIVIN DIYPY ,DIIRNN ,D>I2NN D939 — DOVAINN DIVANA I
: MININ MI2ND NININD DOWIT ,(NOWIA DXDD MPNNY DXIVIANY DIWINM *Had
CORNING

ADC

PANDUIT

R&M

MW T 02PN DNIRY 1T %I 9 IR

NNXNA NTIOND ONINI DMVIIN DI I NN 2N MM YVNIN IWIN
YOYA NYOIITN 97y D195 DMVAIN DIIANHD NN MY DMMNP Nwavd ZIPCORD
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5.6.14.4

5.6.14.5

5.6.14.6

5.6.14.7
5.6.14.8

5.7
5.7.1

5.7.1.1
5.7.1.2
5.7.1.3
5.7.14
5.7.1.5

5.7.2

5.7.3
5.7.3.1
5.73.2
5.7.33
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0D DD VIAN ATY ,DTPMEP 2IWA YT NADNI NIMD> D1VIIN DIWINN 9

22NN NI IDNNR,IVIND NO PO DD

MPIN YT 97y DOYINI IPND? DIWIND

LC/ST/FC/SC/MTRI 15 D2My1 012010 M0 DY DXIWIN PADY 2»NN> PADN

M%) TN NY9ION ,NIAVNINND MPPN NPT DTN DY PAID> WHN 9

DXIVHNNN DIYITIN D901 OOV DI

X2 Ve 'Y 1 ST/FC/SC 307 2%unIN 2 wans

5.7.4

5.7.5

5.7.6

57.7

5.7.8

Single-Mode (S.M) Multi-Mode (M.M) N2
9/125 50/125 ,62.5/125
<0.2db <0.2db VDI MM
0.3 db omopn 0.5 db omopn
-35db pc 20db om1n DPUDIN a7TA
-45 db spc
-55 db upc
-65 db apc

Tmm-25mm

Tmm-25mm

(Ferrule)1?2179 wnh 0170
Jalebai

< 50 mm < 50 mm 2°071 WI0°H 19772 P2 7100
791997 191

-10nm-200nm -10nm-200nm 21797 D2 29077 A0
Onm-50nm Onm-50nm 2°02 WYY 220 I NN

-20° to 80°

-20° to 80°

7707920 2N

<0.1db nowoR NI
< 5db PPvOIR 77N

<0.1db nowoR NIl
< 5db PPvOIR 77N

M7y

>80LB

>80LB

TR LRI PV D2
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TUMNDIRT PWINI NONATA [PT2 PT DOIWNAT 2D Y

SN2 RANT2 IRINAD ,10OD 201 MP TR MTI MRHNT WINTY ORWI PRing WK

1 =

Sarmple Type: (PC)
Physical Contact
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NNrwepn *9r°aN — II 73)2ap 0I5~

xR YpPw 6.1

DIV IN NI 79101 RI45 9van-ypw 6.1.1

11801 ISO/IEC: D*Nan DM)PNA D190 YTNY IR N¥PN YPY 6.1.2

.CISPR22 >3 5y 1001 190PON NIINN 6.1.3

TRY PMION PPODYI NALYN ,NNPN 7/ YPYD PP PPY NN — YPY NOOIN 6.1.4
NHINTI 1IN WK TNY, 070N DMININD DIMPY MLV
.POLYCARBONATE

. PPN NPNIN /NANN VININ 6.1.5

YPYN VIV PO 6.1.6

Sya CAT-6A W CAT-6 W CAT-5E RJ45 »0n 1717 90aRN N N8P Ypv 6.1.7

:N21 M2na TOTALLY —SHIELDED &5 >nonn 7120

e Housing- polyester (wave solder compatible)

¢ Shielded- tin lead plate cooper alloy.

e Contact- 0.014 phosphor bronze plated 50 microns.
e Gold in contact area 150 microns.

e Tin lead on solder tails over 50 microns.

¢ Nickel under-plate.

e Shielded- 20 db min. effectiveness @ 30-400MHz.

SO0 55 MNXDANPA ,NOWNY NNNK DIPY IN NOWN 9 DY MPNNY DIRT TN 6.1.8
CIMA,ADA 113N NONT NPLINNKAIN I DY TV NP
NN NPVITIVO PVC mbyn 5y mpnn 191 3 Jpnn 951w/ PLAST,GEWISS
.OPEN SPACE mx>nna

, NN M, OOPTNN = MY IMPNND DIWITIN DIVIAND DI NN DIV Ypwn 6.1.9
STIWYOLOYY NN ,DINON PIVAN
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- 11252 DONIN DTN NININD DX YN I 6.1.10
Simone  6.1.10.1

Rit  6.1.10.2

Amp 6.1.10.3

R&M 6.1.104

Systimax  6.1.10.5

HCS 6.1.10.6

3m  6.1.10.7

MW" YT 2°1pN OMIR? AT XM PR 6.1.10.8

NWINI 2IN°1 namy 6.2

48 7 24 Cat 6A »1anm Cat 6 ) CaSE Ho>ypw nipnnd »My> M 7> 1m0 MY 6.2.1
Rulpkiplal

. DN 8w D155 DN 6.2.2

DD NPAIRD NN TINA YPY DD MPIND DO 6.2.3

.DMVNNIVPIN DOWYIN NNND MNINN NINN NN 7DD 6.2.4

DTV D520 NN NMY OYNNIN 53> NN MO 6.2.5

.197 7012 MpNNY DX MON 6.2.6

TOTALLY — n91n 0500 71200 9¥aCAT-6A w CAT-6 RJI45 non mind ypwn 6.2.7
:N2n Mana SHIELDED

e Housing- polyester (wave solder compatible)

e Shielded- tin lead plate cooper alloy.

e Contact- 0.014 phosphor bronze plated 50 microns.
e Gold in contact area 150 microns.

e Tin lead on solder tails over 50 microns.

e Nickel under plate.

MR D DY DR ,MInT TRAN AT W AWPL WINTY 1OV THR DY A0 DMIAR DN wINTY 1UNYn poow aTna !
1917 TR ano2
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e Shielded- 20 db min. effectiveness @ 30-400MHz.

.UTP Cat5 0>3ann 50 Sv 1M 11 nP)95010 DINNA 1IN NIND 6.2.8

10K 0°727A7 °AI10 T2V 2I0°1 MM? O3 PH0? WO 6.2.8.1

BT o

Type 213

RG 58

RG 59

RG 214

Coax

BNC

VGA

MW T 22PN aNIRG 715 %M 70 N

CAT-6 RJ-45/RJ45 @poawan 6.3
: MINIAN MIANN NININD P> DIWIND

RIT
SYSTEMAX
AMP

SIEMON

MWI7) 02PN DNIRY 1T %I 95 IR

: DNPNI MOLNINN MYITITN DI IR NVININ IVIN 6.3.1
.2076/20021 Category6 ypn — ANSI/TIA/EIA-568-B.2-1

N8P NN IPIAN IX PN - TSB40-A,

.(JPN% Mnown) 177°2571 7Tt — TSB36

- FCC Part 68

- FCC Part 15

A4/11/2003 — 07w (o wan) 2 pon - ISO/IEC 11801 2nd Edition
VDE 0878/85 PART 1

: CAT6 Mmay RJ45 »anm 71200 »pna nmny 6.3.2

IEC 60603 —7-4
IEC 60603-7-5

: DYNIN MHNVIN PN NTNIY 6.3.3
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- UL 1863 (Wire and Jacks)
- NEC 1993, Article 800-4

:TIYY NN ONPNA NTNIYN NMIVNIYN 6.3.4
.CAT 6 STP CONNECTING HARDWARE COMPONENT APPROVED-2 6.3.4.1
.070INTIT 2°ITND MON0IAT NPAYT MTIYN 270 5¥ NIPOT2) DR 1P IR0 6.3.4.2
.CAT6 STP 250 MHZ 5w 23p% ¥ qwIRA 7"2% 70 5Y NP 72 3132 6.3.4.3
: MINAN MOLOWIA TN 25N 6.3.5
IEEE 802.3 6.3.5.1
IEEE 802.5 6.3.5.2
ISDN-BASIC & 30 CH 6.3.5.3
RS232, 423, 422 6.3.5.4
ANSI xT9.5 FDDI ON COPPER 6.3.5.5
TSB-95 ADDENDUM 5 GIGA ON COPPER 6.3.5.6
IEEE 802.3ab 6.3.5.7
TELEPHONE ANALOG LINES 6.3.5.8
TELEPHONE DIGITAL LINES 6.3.5.9
VIV 6.3.6
(99 4) DonPw 02307 YDA 021NN PPN 92 7Y 1207 0D XA 6.3.6.1
o°o00n (Halogen Free Flame Retardant) 7192 20911 021390 22101 22w na 0°922 6.3.6.2
26 AWG 2w 9201 q0Ip2 110 22999117 .99107 2T 92 ,2%INRN NIAT 4 2090000
.2"¥97 K202 MYDAT NN0ANT MWIT? IR 222207
A" 5Ty honaw 6.3.6.3
Hateiplalizylabiyigh 6.3.6.4
C°@20 94 Ohm/Km Ohm/Km  DC Resistance 6.3.6.5
@1MHz 55 Pf/M P/M  Capacitance 6.3.6.6
100 +/- 15% @1 - 100 MHz Ohm  ZO Impedance 6.3.6.7
Attenuation DB/KM
@4 MHZ 43 db/KM
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@10 MHZ 66 db/KM
@16 MHZ 82 db/KM
@62.5 MHZ 170 db/KM
@100 MHZ 220 db/KM
NEAR END CROSSTALK NEXT DB

@4 MHZ 33 db
@10 MHZ 47 db
@16 MHZ 44 db
@62.5 MHZ 35 db
@100 MHZ 32 db

"CAT6 1pn? RJ45 (hann) ypn" -7°m1na 010nd 2072070 1pNY Iwaan ML *awa

.13/400/08/05-11 "on

JPATAT NWIT D DY 0°27IR2) 2OYAX 12 IPOI0Y 09200

13/400/08/02- '"on "@>102R) MDY R0 1YW 70013 0"'DY 070 D0IWwNAn 10

.03

DA 2 'on 79202 MW7 20 MIoN AR

Q%"annh

YPNY 132-06-882-2 "prar vPY 97y P 525 DY MPNNY RIT1 RPN ypn

AMP oy oy 4wy 6 FCC 68.500

PPYAY YPI NPT YPNN DT 4 INY DTN 6 MLV NAYL 925 DY MPNND V11 YPN

.560.2 7Py VY9N 97y 533-07-116-6

asnbvol
(2 X220) MVYITI D25 TINON

29K MR Has M2y vapn :Table No. 2

6.3.6.8

6.3.6.9
6.3.6.10

6.3.6.11

6.4
6.4.1

6.4.2

6.5
6.5.1
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100 Ohm - Transmission characteristics acc. to Category 6 (at 20 °C)
Referenced by ISO/IEC 11801 2" Edition

2581 D2 + WD VPN NN IN

WPV INIY MY YDA PYDIINTITIN 29 DY N D23 DY DXODIAN P DIVIND
N CAT SE 1pna mnTinn 29 Sy DMIRIN 012010 DY) Do¥0W 72310 NIND/NSP
.CAT6A
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D700 NIIVIND NISTIVOS INNIND DIipw YT
(DECS)

(DECS - Datacom Equipment Cooling System)

"o

MI1IRA X DT NID? IV WR NPTY NP M 07 DY P 2wnng 1IN
WA TR Yw 0v7ond

172 mIpnmna Side Cooling Units 019°07 T°MR2 219°0 MM 1107 NP0 M7
WA 7Y YW 07017 MR

DRI F7MT MR D MOM NP NWAI MY 2NpR 20n 1IN NPT M
(Cold Aisle) Tpi 71192 %7 npnoY (HOT AISLE) anm 77m1oan 1R
.(Hot Aisle) anm 771197 "MP1 77030 1PPNa2 WIT1 17°R0 M7 NIpna? qona
1R 997XY AN MINDT 1PN ana ITIN9T SW 770300 M2

TPRW N30 122pN° KD 077017 1IX° 2w 027191 17 (MPPY 77PN) 7703017 10
JOX07 DAXINKA NYPn

nIn HY 037017 11X NIXIN 1P 2210 ,MNPTI N0 ,MIP L0070, R0 T
AAWAT T2 NITI0M TN NI 2P0

.M N0IN K97 ,0°7077 NI N2 N+1 — MnR NaNT2 2w M7mn nind

Libert ,APC ,Knur ,Rittal n7x1n namT 717700 M

;DTN MIAN

PTIT MP02NY NPT 200 NYIW IR NONIA 2°2°917D NIADAN 732N 7700
JNPIWD TAT2 MITOYT IR MPY VIR WK MOWP 00 T 7321 AT 200 1000p
JINVTA 339 0702 ,7IP WA 9990 R 7010

— 02707 177 MR DT 2277 297191 NMINDTY 272N 2PN 1070 01NN 00010
SR N2vn 85%

1°77° 7°77°7 02097 2aW T ,NINRGT 191721 NOTA2 MW 037%Y AwtA NINDT 919N a7
1990 MW, 219005 2wl

7 9 MW 32,702 PAR DMK DRI VAR WA 229197 71an ,A7N00
Raltah

,2"0 30 77°1°7 2mM0 , 23NN 719X 27027 (PRIWY 7121) 1PMITNA QRN 77000 7120
.1"0 120 %9 73590 XY apnIn

7.1.1

7.1.1.1

7.1.1.2

7.1.1.3

7.1.1.4

7.1.1.5

7.1.1.6

7.1.1.7

7.1.1.8
7.1.1.9

7.1.2

7.1.2.1

7.1.2.2

7.1.2.3

7.1.2.4

7.1.2.5
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TR 0707 QY WA 7R TIPNA WORY 012991 771 0931 290N 1700

: DN
P12°0% NI121NM7T PNRT NP°D0 IPUOW 0»HAIDI0IX WX O°°°K DOION QY PN 710
2WIAN TR WATIT 00

772°N0 DWATIT PNRT NPPO0Y N0 Whawn TR MIONY 70 ,2°M5On 1901 7190 n7mn
ST Mdn NS RO

,60% ,30%) Mo% NN WD HW NINTTN NT°72 YRID T TMDn oY 7o
T vInna o3 WwnRw WK L(30%-100%) 009387 N11n Cawn o7 By R (100%

P 199217 7A072 770N DYDIN 39°%0 XYY NANTA 2MDn NYYDT DW 7PN .0omon?
0777 N2°I¥2 AX°OR ¥IIAY NIN ¥ NRM TNXY ORNA2 MR 0230 70w InRY

i sisial

1N M2°07 L7121 AP0 TIMT MDY oY PoI0Y men 9

mM9R 21991 NOYAT AWORNNT ,2°MdN 21997 IR MDA 72PN 7IPR2 ,2WD% Twnan 1700

T NIWD NPODI IR KDY ,00MON IR

: A-B nnn npoaon

*mann oy (DUAL A-B) 0°7701 Pnwn mmpn »awn 72192 7°a0 3772 nnnd npoos
Onwim 2w vxyy nma 9"y IEC Wk NEMA

TP7 DD QYW T ,7ANTN PR N°AY NODIALIR DPUAIIR N DT 19N 700 9
TIN2 N30 PN NI DT VDT I PRt NUMLIR AN TR ST
SR PIma DR 7MY R A7

WK MDY MTM NW 21990 SN [NA 2771 IR M PO0 22PN NIV 7702

DW 772 0IPO0 T2 SUMILIR PTTT 772V DIAYR 19707 NYDaRR 71182 2010787 DR T
ST MR AR 1901

WANWRT NURMT 997 191N (MW WD

:2AUMNN P2

DV ATI2Y 1IN DAXNY TR AX 21700 772 71121 P9A0IR P2 QY PO10N A7NR

ST

7.1.2.6

7.1.3

7.1.3.1

7.1.3.2

7.1.3.3

7.1.3.4
7.1.3.5

7.1.4

7.1.4.1

7.1.4.2

7.14.3

7.1.4.4

7.1.5

7.1.5.1
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TN IPW MIWOR L7270 2D SN T 28 DRIP WORY 7717 DTN A 7.1.5.2
DT 9P 77X ATy TPl

DP2IP APYIR DYAWS TN ST A% 2V NIPPN 20XN 57920 N0 7.1.5.3

772 MPDI0KT MPPNT DR VD7 YN DY) AT ANXN? MW7 N9PN 1 1707 7.1.5.4

- (Y7 Y nvxnan

Dnwpnnopn 7.1.5.4.1

.9 PO NOYDT R Ynwn nyor 7.1.5.4.2

oo Pn 7.1.5.4.3

T1PX 7017 07102 7R IR 'onw 7.1.5.4.4

.0IN0 PR WD 7.1.5.4.5

(MTIP1onw Mnk) 37D IR N 'y 7.1.5.4.6
(MTIP1 5w MINDY) A7 MR NPOOR 'onu 7.1.5.4.7
SNROT AM0I0RY WA apn 7.1.5.4.8

.0°pn oo PWRI IR0 DNow vona avpn 7.1.5.4.9
.mema aopn 7.1.5.4.10

172 77937 1% novna nopn 7.1.5.4.11

TP narwna avpn 7.1.5.4.12

7T 9w 2o npeoo T2 aopn 7.1.5.4.13

70 pDoR2 Imas oo 'onw 7.1.5.4.14

1T PDORA 0O NWIENL waNa avpn 7.1.5.4.15
ST AKX 0% NN waa aopn 7.1.5.4.16
TP NP1 NO°M22 oo maB nopn 7.1.5.4.17

.17°m% N npooR nopn 7.1.5.4.18

SR OMI9NY fnn Npoor nopn 7.1.5.4.19

303N MYW 19017 12V W AR 1301 nobna? avang 7.1.5.4.20

.07 TNTON2 NIYAT TN MA IR ¥R 7.1.5.4.21
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.M23 APOOR NMIDNY 7.1.5.4.22

M3 771 nwvnony 7.1.5.4.23

2wk TR TR M7 P2 nwpn Yws 7.1.5.4.24

SR 730 w2 a9pn 7.1.5.4.25

.0 PN70MA N2YAT TIN2 AP wana Topn 7.1.5.4.26

TARDY M7PN NP0 Y212 "awan" APRNY AT X DY 9PN 20 130X 7700 P2
J7°°2 0PY 0°2°071 HW ATy Myw 2w ,an2

DMWPH oXRNMY 0°072

7127 NP2 NTYRY MND nMwRn Mpwnoa TCP/IP nwpn 0°v12 oy po0on 77
nManna waxnt SNMP 2911791 MODBUS & ,BACnet” (BMS) n°un71u0
(7mIM 73910) 71207 YW NAWMHRT AP0 N2IYRA 0YPT ,0°AWNN NP N2TYRY
STTTR 9979 92 9w 11101 ARIP 1IWORY NIWRN aRNMY 07010

R Nl

WAnn DDY XOW PP P7aN,aPPNIPR MYYX oy DY MNEEA 7120 NP e
SR DWW 90377 75V00 v 2onvs

19910 0% 9% MP°1 N2 OV 12132 2w NPT 9910 RO 1PRTan NoTYa

SOFT v awys 8D 17000 1w 219 9y 92707 i 991
:TIP°D 12

LX) 9377 19N IR °377-17 019°02 0O TIPYD N0 1PN 2NIPRT 291 NI Y
7V Y172 7Y ,0N0WT 237 DY 2170 20w oY a7 DWATI 2% NP0 DY anwS
.600psig

19P2 19°%m% 19 IN°IW 70 NOIXA PNY TIPET 12

.0°M7 NNIXM DINDW A1 P79 TN XYY TR DY 1999037 7070 1001 1120 von

NP1 NARWN

.92 15m 5w 7215 151/h n°930°KR 1P NARWNHA T°°180 77100
.N°2977 72ARWR NPT 707 MDYTY 1N PRt

PN 1101

7.1.5.5

7.1.5.6

7.1.5.7

7.1.5.7.1

7.1.5.7.2

7.1.5.7.3

7.1.5.8

7.1.5.8.1

7.1.5.8.2

7.1.5.8.3

7.1.5.9

7.1.5.10
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172" 52192 720m7% Snank 7O 77002 IR 1301
52.1,2 ASHREA 3pn °5% 30% m17°%32 2" 52192 1307 9°077 70 1001 7m0
STANDARD

TP D oM 7.1.5.11

TR D LY R INANA PYN2 WwRan 3707 N oan 7.1.5.11.1
JPWRIT NOIXY MY 27ORNM 2%RNA oy poon A 7.1.5.11.2

1T N2MY 2ORORNNT QOTNIWR DOWIA MY av povon a7nn 7.1.5.11.3
% Y awenw T 7.1.5.12

MTIPI WIHW) 71X TON? 70102 1N D10 N7 AR 7M0I0RY WA oy pown nma 7.1.5.12.1
(72132

o npeo T 7.1.5.13

WM 7T SW NAWMANT TP NITYAY 20 WK 0°M NPYD0 TH aY PoIdNn T
JTTTR NP1

(Pa) nxwa 7.1.5.14

JIPYIR DOUDM 7O AX2 79PN °AY 72011 719932 WK (920) 79°% WA oY PN 3700
Y N nppork - 7.1.5.15

,132m N2 W Mvear2 R CEE 2107 M2 ¥pn MyEaRa yan 37m°h N0
SORIWOT JPNY aRMIAa

:wpn i 7.1.5.16

nWwpn vpw nyxnka 10/100 BaseT 220 mMyxnaRa awy® 7712 Nwpn 200
.RJ45 xon "v77100

STOTINN NPPN DTN NIRNNY YT NOIV 7.1.6

(M2 1907) AW 1N AN QY DAY D°IRMA WOATY ORWA 9907 12apn 7.1.6.1

Y7 DY VYT IRA 79907 NP°09Y 21730 ROW NIn DY RPN NIRYALT 237V K91 po0n 7.1.6.2
o0 afaln B hioistallvl e MR IRA o Ty

.52 %N YO U7 DY WIRDY LYIR2 T8 1910 07 DY XN 17200 7.1.6.3

0w "2 1x07 "y WwIRD (M1 910 WD ,NIR NPPDD ,R19N) 0°°1IN 0OIN) 7.1.6.4
L1977 2190 702 W/ 1197 'Y DPIWIRAY DONNRIRG

.0MDR DWW PPNA N 100 TOMT IR/ 1O MWK 7.1.6.5
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(DECS) 101 3P NN »m 7.1.7
X e
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35 7° 2
38 7° 3
40 7° 4
33 5.5 10° 5
35 10° 6
38 10° 7
40 10° 8
33 5.5 12° 9
35 12° 10
38 12° 11
40 5.5 12° 25| 12
33 5.5 15° 13
35 15° 14
38 15° 15
40 15° 16
(°C) onn MImva aMweny (1)
nayn PEON MY PEOT TIYR TWONTT NN | 'on
M0AT AW 70 0T
a7 " 2
Q7AW 21PN DR VI9H W 5"'1°2 Mnwa MIpna TNy
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DI2W 0°3PN7 DR 97 WO DMK QORI 0°IPN1 PRy 5
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77°1°7 P 0w MTBF 6
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