o5 N2 oloiY W ES D0 RHEE EAAE Ho| 2| OIS ALSHE 0|97t UBLICH BHE BY WBYULICE FS LHYS 0/c{Y MBS HESH o
S3h ol S0l U0iM S8 2010/0, EEA Hoje] £ =H| 7hel FHL Ho|Ho| L HSS HFE AES BLICL FYL E5t A 0|20l A
STy g M9 UBLICH R2I7hCf £ R U Cf HE Cl0JE| SE2 0ISHEA, A 0|2 ES0 OIS BILHA T YW FY 23

ERIAE Hof Ao|E2] B2 Z0[E2 ©

rc
12
n
pa}

10| =0| SYSHX| 420 A|Soll= B2 JtH ol U

A Fol & HEtet M=E Soll O|FOEL|Ct 2Lt 25 7 2 e ! H
Sl 2E HEHAEES Soff ERIAE H 02| d¥ S E&St=s A2 =2 Tt 01EZ2|A|0|Me] AZAEF(AXT)E ZE6Ho 2 WS EoF= E2 X
FEUCHL 2L 2E HEHAE= O|H HAEE e = U= EEHAE ZH|2l EF2 2 Qs &ixf A &0 e 2= HAE 220| ot ch 2=
Of MXIXt A =B AEX= 0™ S BRlE = U= ot HE SLITH- X ZTHK] =
off ol 27t
TS ALES= 7|2 VHE 2, Bt == YN 2 ST 22, = 0] (out of phase)O|2t11 Sh= 0|2 &HEHL|, H|019| &= =AM 0 EH St RtES 2 =0 HEE LIt
A RENM FAHE= MEZE 7|E2E LT O|A2 M E7F S&f(in phase)2 2 LIEILID HX| 7| E5= 88 2=2t= HHELICH
S8 REMUS=H0|H I ME ARE ME RENCZ X5 RE2 HEE = o] 11 B2 ZR = JtsEitth 2E HEto 2 M g f, o2 dd
2 |0 ALOOf| A m|Of LHOI| A aliel 4~ QU=H|, £2 42 ot E30| 38 ZE2| oS0 U2 mf I3 S 1HMEI Xts ZEZ HaErE = QU
oof oYl dlEo| URTILE 4= JGLICE 0| HZ0| Yod|= EX Y2 2T Hoje Ms SUSHXA| @A ¢HE10, HIE 27 7ts40| U= xS IE 0|H
U HES MSHAIF M, E S L2l HERS ds2 RIS 2 of7| & ct 2= HEk2 2HZ0] &Z0| B ch7| AjZto] Z25 A4 & oSl & Hf| 0B MIE] Of
E2|7|0| Mol M E3| X7t BEELICE
Ty 70|52 MutHQl C|Atel L HEEHAMZ, & A2 SUst F7(2 2tH SHEE Sof {2 EI0|ESt ] A2E W0 EQAEE TS0 Ho =M HME
T &L ZEol H HEl Ao|=2 B U2 &2 W2 MBSt 0|2 A0|=2 2 EE HooM S8 2 E30| SYUSHAHLE 2| ST HUS HA
Sto] Y= =8 REgfLCt
ol O 10M= E2 08 23 % = o™ 3 At0|2 X}0|E BEOo{ELCH E2 o™ Y30, FUE ZE= SYUSH BEo|M At 2= MEItEF 9| o}
EZ N SUSHHEULE RX|S= A2 EQL|Ch 2 o™ Z30M, FUE ZE= F =HM0f 25 S5 E0[X| gf20] t Z2f SYUSHK| P2 Ats 2
E MUS 2 LIEFfLCt
noise spike
Differential mode +0.5V Differential mode
signal injected at 2V +1V signal remains at 2V
+15V
+2.0V JL i +2.0V
+0.5V A 0.5V
-1V
Mode Conversion Testing Prevents Your Network from Hanging in the Balance Page 1 of 6



ze @y a3

noise spike

0.5 V spike of

Differential mode differential noise

signal injected at 2V +10V

added to the signal
+1V
_|_|:2'0v n A +20V  #25V
g ! g ' Py
av +0.5V 0.5V

To 7Y Y3 Y EYFH Y3 At0[o] XH0|E HUFLICL B2 BE YA0|M, FUE 2L SUsHH 2o|0f XS B MBI Y0 o)
2% o0 SYUS MYOE RAITE HOZ HLICH B FH YI0IM, FUH DEL T SH O oJs) SUSHH 20|x| YO0 M B SUSH| YL XS 2
|

Connected to shield if present

Connected to shield if present
Figure 2 TCL Testing
7t2 Het dE SA(TCTL) giofH Z0f U= Hof LS| 2= HEtelL| o T8 30M & 5= U= WX, 0| A2 ER]IAE Hof L Xt& 2= &1E =0 2
off, D20 SYet EQAE Hojel Bt 23 22| 38 2= & EH0| ol SYELICEL 38 2= ME9| U2 Zolof w2t HEX B2, SS37F 072
Soi| 4 242 F3Hs ool HZ=ofof BiLIch w2t & o 20| Y= ZHS SE5 & TCTL (ELTCTL)LICE TCLE} OFEDIX| 2, 8 Bo| B8 2= A5

Mode Conversion Testing Prevents Your Network from Hanging in the Balance

Page 2 of 6



Mode Conversion Testing Prevents Your Network from Hanging in the Balance

= e ForaLct

JXE, ELTCTL= Al &4 S0t vl Lok d2{Lt &) &4 2 2 HoM2] XS 2= M5 E S35,
7

Hol= Al
SE SYeHE(TCTL), & 242 5to ELTCTL £T & P&LIch

500000000000
A -
={200000000000K 1=

= 3000CCOOCCOSK 1=

T
10
Hu
omn
on
or
Uy o
il
0l

Connected to shield if present Connected to shield if present
Figure 3 ELTCTL Testing

TCL 2 ELTCTLOW7H B = EQ|AE Hof A[0| 22| FHS B0iF= 245t X|Z0|L}, #AH 1 0{ =Z = ANTI/TIA-568.C.2 5}0i[A{ ZE E|AE Q0| OFlL]
Ot JO0|Re iR 22 ZEHAE FH|7I Xt&S RE SHUE =S = A7 S| ot 2t TCL % ELTCTLHIAE = MEXHS2| MM sS4 2 2 N|&t
sigon MEAIES F2 Ho| T S48 20| TIA L ISO/EC A1 &5 EES 430k BiLICH

=)

JhE10| UBLICH EBL B2 MZUMEO MBS A% BN EHAEE SHHM
2 £ 2SRl 9= ALt

TCLH ELTCTL2 Z &l 22 ds5& Foldts, A2 HE s Foldt= SR8 5017 W20, HEA T 2 7AH2 XIS Ao M= 0| = oi7HEH =0l
Cif et 2&0] S5t USLICH MEYR 2| FE| MAH 22 2|ESH= thdl, X|= DSX CableAnalyzerE 7HX| 1 HEUM o2& S HAME o USLICHATO[=HE
Ex). DSX=TCL L ELTCTLE Sofl & EIAEE X|5H7| ok, Ats 22 2 S8 2= £ & CHolM 2ZE HAETL 7Hs 6 2 =2 B A LT

ANEXTE 0|85| Z&E R

10GBASE-TO{| M X2 10Gb/s2| H|0|Ef H=E X|&5t= o 228 500MHze| =2 Fut0M, 0|2 70| & Ato|o] AX| = &3 W2l AXT= &S ds
Mgt 22l0] =1 JUELIEE 1 0| R= 10Gb/sE X|A3H7| ?Is 228t 14 s HF 6AA0|=0| Ho] Zt2[ Hf LI2 2 ¥ S 7HA| 1 HA &

=
cHet £ dg M35 | mELc

]
0
rn
ita)

>
>

L
N

, 0| = six disturber 7{|0| £ 2 A2l #H|0| =01 Z[2f2]

a1

I>
2m

lo 1r

muUEm
T”(—] iniS
It
= o
i
o
_O'E
rr

£
fr 0
o o
oo
°
O

2
Im
ol
o Ir
iy

Ef(six-around-one) #|0| 2 A Z AI235|0
EMSE = USLICH 0| A2 0 ZHEISER|2F AXTO]| CHSH 2 = |
HECHe MRS BE IS0l & 213 2] 1% £ ChAY

E F.oLtSHH ol & 37 £ 10 AXT &
|3 M =LA 7t 278X = &Lt

>
ooy
o x
»
=)
iz
%
B
IS
é
rr
2
2l
AN}

[>
X
3
ol mlm

U lo M
=3
S
o
T
jo

m
nr«

)
if]

I

[H
Hu
=
[>
e
r
o
ne
02
[
Rt
~
njo
b
o
ofr
3
(i
£

L !

=

Z—\|o| E%FEII__l[:[._ a

zZotE A g
X 2 LIct MEY WA= 75+, AXT

r
N
rlo
A
re
T
i
10
N

= S

C oo

MY
o
$

In o3
i3]
Mo m
o
ul]
1
>

om
[>
_\-2

il
1o
N
UK
In
2
x
4>
0L
n
i
M
Hu
ro
ol
ljo
4o 0O

0GBASE-T7} Ati%I 2] Z7tof ZIS&
ol H|= 0i 5| M|0|0 S5 £Ho| YIS 7

°
X

SeH1

Hr
rr

Clo|E{MiEf Bt 0]29] R0iAM 10Gh/s SEE THSIUCH, &= #

HT
0
HT
n
ani
]
P
=)
of
0]
o
Ral
=
30
mly
T
il
I
i)
s
>
b %
_|
]
Ho
o
131
In
>
(m
m g

i
o
i
>
:l"|:
=1
iy
nx
Rall
2
x
o
Ho

=
2{5t= BE7F ELICE o™ of| X[E H = 6A 70| =2 T FE2 0] AXTO| CH3H

LI=XIE & 2Ol Abd AELIEt

o 4o oir

A

| = TCL 2 ELTCTLOl| chEt E| AE S S3) ZHE PHS S #0/:20| 10GBASE-TE x| U5H= H28H AXT 452 MBE 107t 02 E U 5 AUBL

i
&
ol

Page 3 of 6



Mode Conversion Testing Prevents Your Network from Hanging in the Balance

Ch. TCL 2 ELTCTLE B AESH: 22 AXTO| CiEt Bl ASHCHEN 42 OS24, CHE B4 AU 45 o7 s chst X BE gl AS9t 37 28
8+ QUSLICHNEXT, PSNEXT, el 4, 518t A41). AR, TIAE TSB-11978 S5 Z83 &2 Afo|<] AFE 2718 VHBILICH o= JE Afole] of2ielel 2
SAESD UMY e FED DS WE OPES Afo|2] A5 B2 MTBLICH

a4
S I3 0l e Sl AXT 50| 52 Z8 90| 248 % RUCHS AR OFRE 0[2)E K7 |SHA| BraLIch o g2let 22 A& S0 chsf AlZE X0l

815 7|E2| B2 HFE 6A A|AH D B N ZAUH 2| AXTE|IAE QT2 HE01, 0| MX|=l H0|£0| 10GBASE-TE X|25l= E2%t 28 Ms2 Zd=X &
giHO| A& LICH [Ch2tA] TCL & ELTCTLO|| CHSHE|AE = MR|XL2} &[5 AFSA = CHE flsH ™ 0| 2 Ml S &l Ct.
TCL OWZHEH =Tt EE0| 2|5 2 F=[=7t0f &t2el0] FX[E LICH SAH ANSI/TIA-56-C.2 &7} 2= OfL|X| 2, DSX CabIeAnalyzerE Atgsto{ TCL &
ELTCTLE Bl ASsHs 582 &7| 5ol BE HASE Saf 10GBASE-T 22 12 0fB2/3H0|Me| X| 27 FHE Sielgt 4 i BLICh 0| H2 W=D 45
= =02 X FX| ed= 7ta &0 S0t ol B S2| stutl L.
Ath| AO|E2L| €S o SL|7t?
LAN A 0| E2 FZ H|AH 2lH|, BF &S LHAE MS THZ2M Xt AHO|ES B2 SHHUAM AIZotH T {EE2|AH0|Me O LI2 M52 EXGtE AXEH M
MELICE o2 I RAE Tt RtH| A 0| E2| A0 Se{AE0] Ol 70| CHEt B2 =70 JUELICE otX|2F T {EEZ[AH0|MAHIM E2 0|PE2|H I 2=
E3 ds2 E&6H| /o= AN MEAM X|SE o2 R 7F FX| =00 gLl Rtm| A0S0 & 2 H|AHH 2.t &€ MO E[= Ao J=H|, o|l= &
Fzle| =I0]| #H0|E Al Hofof| CHSt 2|8 &S AAE EU = U7 M EQL|CH TCL L ELTCTL o7 <~ Xt 70| £0i| CHoll & S X|= 9tH, A3 21 X}
Mol RFZM2 Xth A o229 M50 o SLELICH
Aty FZ2H 2 B&ste 56 22 DSX CableAnalyzero| M Ath| £ 28 M2 &80ct= AQULICH XH ASMH2 MEXMCE KRETH Z 0 cis H2|7F el
£ TR(0) LIk AoleS| 2 ol (280l TXI) FOIL EI0IE (S| D201, DO SIS AEoks 22 AN A7} SAUSOf UBS 01

L|Ct. DSX CableAnalyzer= Z|=2| ZE HIAEZM Rt He| £Z2M M E 210510 o[ifof] £5 7|&02 W7 MF(AC) SH 7|HE AIE5t0d 28 HX|of &
Algio| Atm|e| EH=tE LIEHLH O] THete| M5 (X[ E & oL Tt

=gl O =2o A7y SHEF & Ol A

DSXE o|Z2e | TCLE ELTCTLHIAEE HI W20 &AH e = USLICt
TCL 9! ELTCTLL DSX CableAnalyzers} ZA|S|7| M7IX|= EE E|AE 220] OFLICH SfLESHE O EE BAE RH|E TCL HE HASS 238 5 I3
SLICHL 07 S = M H ZE0| Cet 2ZA HAENM 2HeE = U2, CHE HAE ZH| SZYME TCLEE SHS M3E & JSLICHL AISe 222 2
S EHAEC XIS DE ZH0IS 288 2 QALIC) DSX CableAnalyzer= 2= 2 ZE 2E =5 £ ClojA 20| 7153l0 A TCL 2 ELTCTL 28 = 7}
SeLct

TCL H ELTCTL= ._§3 =8 IEPI'_ £2|= DSX °| ﬂ 6%01I BIAE SHAE MEISH of2 ZAIEl Z4AME TCLO| &0jofl 22 HIAE BHAIE HS22M EE
I=

TEST LIMIT

Limit Groups Balance Measurements Balance Measurements

Last Used 15011801 PL2 Class Ea (+TCL) TIA Cat Se Perm. Link (+TCL)

TIA 1SO11801 PL3 Class Ea (+TCL) TIA Cat 64 Channel (+7CL)

15011801 PL Class E (+#TCL) TIA Cat 6 Channel (+TCL)

150
Bal Meas T

i 15011801 Channel Class F (+TCL) TIA 1005 Cat 6A Channel E1 (+TCL)
N T

China 15011801 Channel Class Ea (+TCL) TIA 1005 Cat 6A Channel E2 (+TCL)

o 15011801 Charnel Class E (+TCL)

TIA 1005 Cat 6A Channel E3 (+TCL)

JIS 15011801 Channel Class D |4-TCL|

TCL ™O|Ab= TCLL} ELTCTL ™0 7}510] == ANSI/TIA EE= ISO/IEC HIAE E LIEFHL|CH ANSI/TIA-568-C.2 2! ISO/IEC 11801:2010 SxHf XD
Bi7lEle M BELICH Y7 YT B AS B8 Mests 22, TCLBHELTCTL SHo| 85| x|2t 5124/5 512 7|20 MB=XL aLct

— o1

(el V!

e o0x
=2

0t

ANE
O|ull == TIA 1005 2! E1, E2, E3, 84 TCLR} ELTCTL StA = =t M ZEIL|ICH TCLOF ELTCTLEIAE = YUEE DSX 'AMS H|AE' A|Z2H0]| 2F 6.6 202 57

—_

Page 4 of 6



SLICH AXT HIAE2 H[W5H0] Of 2 Zf2 AlZH0[0] O] A |22 & B0 = M2 AL E LT

S =

Mode Conversion Testing Prevents Your Network from Hanging in the Balance Page 5 of 6



Fluke Networks0i| CH&}0d

|3 915, 27 317 U MX| =T 2OROlIA Al

[e]
°
Ol M= 7|b.9=. IC. #1113 Cl0JEf ME{S /8t MXIRE| SE5 7|5 51| ST MH| A0 0|27|7kR|, DAt MM A2
Mo ses Moo A 129 DE Mjo| B8XHOR HNEE US

BEeLEh 7[H e =8 MEZ2 SXf7HX] 1,40024
4

olete| 2ot AZEE SAMH Ol MA Mol 2etR= HE 70| 215 £F Ml LinkWare™ LiveE Z a5t JU&ELIC,

1-800-283-5853 (US & Canada)
1-425-446-5500 (2|

http://www.flukenetworks.com
Descriptions, information, and viability of the information contained in this document are subject to change without notice.

Revised: 2023 102 92! 6:49 PM
Literature ID: 6004005B

© Fluke Networks 2018

Mode Conversion Testing Prevents Your Network from Hanging in the Balance Page 6 of 6



