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A) o TV220E DF+ VU — )\ Zicid, EEBOO@MICH 2 KEED U 2 ZICED i
BNZHEMDY g3V A= ATy TEMHBLTVET,

&N 7ot —

TV220E Il 2 A—RVD T4y T8k FRAT A A -A A8y F a— R AffJgL
TVWET, BNCAR-FAA T AZXTRT R~ FRAT AZX-AX INL)V] TESZ—
(122=y FOF A K= RMHOMFFEN, 5 1D FH)x2. BNC XA -TU=[1
VP TRTR=X2, FEALT ARX- TKS] TAF R—k T7ETZ,

ML =3 mEi
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~r
3B TS
R—LEEH,S FRE) ZFINT 5 L, TV220E ZXFICSCTRETEES, 1 ~ f4
F—FRZFOLOT7AaVEFALT, RETHHEHHZIRLES, 5 CHREMEE
BTLU, "—LHEMWEIRD £9,

ROWHZRETEET,

LANE/A = 0 N ZaV)V
NV ISANDEALT Y
¢ AV =T RZALT T (47)
e NT—=R TV EALT T b
e JAY L R IBEHERE>

s St

* I I RER S &

~(97)
(H)

Ny 754 L)V

Ny 754 OIS EE 1%~ 100% TRAETE XY, BHEIREHIZITDL, HZ0H
HDORTELHLBEHNTEET, L. TOHBZEDNNY I T A FIKINTREZ L
DI F—ZHE T 27, BHOFFEN R ED T LICHELTIEE, EEAL
DKW TR, P AT ReRE MR EZ RRBRICTEH I 5 e DICHTIOME 2 NF5 L2k
BHLET, BNDIEEALDEFRITI0 ~ 20% OEENEYI T,

NV T TANDREALT T b

WHZHR T B7cDIc, RMFBHREMERS Nzttt d L, Ny 751 - O
DHBNCTAD £9, HEHifiZ Xy 7T R2 0 2MdLdic. Ny 7 T1 FHER
L7z SICRD £,

AV —=TRZA LTk

REWEIREEN AT TR &, TV220E & TR —IREE) ICAD T, Chl@EHFED
AR INA | IREET, BIFRZ U ZK 0SB &BINTEET, RAU—TIRET
&, TV220E 1% 24 BFI T LIS/ Ny 7 —REOR 1% ZHE L E T, AU —IREEDH,
BRI 24 R &IcF = v 7 &N, BUREDKI10% 2 a5 &, #esld 3T —4
TV REE (AT ICADET,

IRT =BGV RALT T b

BHONHER W STz, SEINU 72 ABE 2B bz > THRBZ S LW A (ki
FROVERFE), TV220E 13527 ST —RY ) (F7)RBEIick b £, 47 JKHE
T, Ny T U —OHENRNRICHZ SN, My HEMH LT 2 ENTEES,
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b b TV220E OFEFEEHIPNCTER2ICYBIcE. LIESSFEHLUEWES. EBlHRx Y
DEVNY IS4 bWHZZE T, BERZVE 20 BULEMUGTET, Z0O%, B
DOBEPFNERICATICEDET,

SEREBIRA T H 5 OHEENIZH 3 ~ 50D ETH, RAX A5 OFRENIEH
s THELET,

7 A ¥ L A ifErRE

rﬂ(‘ V) ZiHRT B EWIFFBEDNENCR D £3, %ibd Tempo Report Writer] ZZ R L
TLIEEW,

=L
LD BHRLTL 2TV, Thick b, REVDOAEE T~V BEOWNE

AL

FEIRIEH:

MEASUREMENT SETTINGS

P LI
o« VplHDEK
_ « TDR 7 A  OFfifHE
o o — 7 URKE R HY
o JEH OFNEHIPH

e B
TOR WIEAET /B (15), A— b (m), ¥/ 4= (f) LLTFL—R LI &R 3
KOCHEIRNTEET, WEBINICIZ T RTD R =AY )L e LCadiE N, FHEE

(/8] TITENET, LEeh>T, FESNIZEL—RACHDTEEZIBINT 5T &
TR ZZHTEET,

VPIEDRE
F A RO —T L0 Vp (EHEHENE) ZROIWRICT % &5 ITRINTE LT,

* YEROBAERE T0.x) FFAHIF 0.3 ~1.0 lcl
 SEEDEE Tel D 30%~ 100%

e A=WV A7uk (m/ ps)

e T 4—h/RATTR(ft/ps)

Vp Z ASIS 285G —TN 5475V X7EEOMDIGHT) | HELNEAHRT S —7%
BHF B 7e®ic, Wi 03 ~ 1.0 OBEFRBOEXTALENE T, WENICE, Th
I RTOFFIMHAE N BT,
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TDR 7 A b OFE%H

CTTE, IEHETDR E— R & THiki)) TDRE— RO EE OB TEEJ, EHEE—R
W ISR N L—ADH LR ETH, Wik ©— RO s & &I
=7V OREREMETEE T, TN, WP ETHEE RS N OE L & I kT
B — T IVDIREE (HERDRA TWAE) B b AIEEICRI B E T,

I — 7 )V ks

THUT XD, TV220E HVr — 7 VDA #] 2km (6kft) OHIBRE THEIMICHMH TES K 51ICT
BZHhESIHEBEBRTEET, E2hya—bEREIA—T0%2ET X7 —)UH% 0dB ERL D
BEEAANY MR LET, CTOBEEE. BB XY MRIBEEE L Rk, 7 A R0

=T BT % — T IV E A TIERE N AICOBEINCIE L E T, /35 A—
EMELL RN, or—T LORIA S TRk & N5 nHEEA B b £ 90

M OFHEREFA

COKBERHHT 2 &, WHMEHT 27— 7 )VOFEEIC &1 T TV220E Ok OFh/EHIFH
ERETEET, KL kmBZHBZZ 527 7r—T NV EEHMER LTV 355
Z. TNEDEVWEIERFEINTCEEIMN, BIFE. B [INAT Uy R 77 AN [ali ]
(HFC) %y R T—=F7TIEELTWBEA. Ray ' r—7)VG@EE. chE FE>THE
T, ETH 300 A—FLVOEAE, THEEEORKIERHEE U CGERLED,

REHH:
30/08/2022 SET TIME 11:12:51 e fEHOAR
® « ERIOH
, _ * 2 HiDAE
D iy T o AM/PME 7z 1% 245 X
@ ) L
o« RALY—V

BEZHOHIBIC A DY T TV220E DRI E HZ8E LTSV, Thid, % T
M¥F % L&, RFEESNTERERA 7Y —2 gy MEAMT EICBEEMN TS T &
WAL bET,
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VERSION INFORMATION
Model Name Tv220E  WiFiSSID
Serial Number Prp—

Application 1.2.0.89

1.2.8.121

1.2.0.14

river

[ B8]
WEICERD T ENERRENET,

o ETINHEIUTINES, BIEDY T MU 7 /3= 3 >, WiFiSSID (%1f) &3
AT — R (B85 E). BRURHOFHEH R E ORRICET 5 1EH,

o VINIITDEHAMEY T NI LT EHT 7 AINPMREENTNSUSB KT
AT =T B L. TTSRT LI VT by 7 OEH R
AUPEN@EICEVET, VI NI T7EEFT BRI, TOREXVEHL,
O RICHES TLIZE W,

o TIHHGRHCY Ly b T OMIRZ INEROIREICY £y I ER0END BI5G
. TOREVEZYTULES, FTI20ESIMEmRbNET, IXTOD
A=Y= T 7 ANV NRAZIA XDEIRENE T,
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$AZE r—T VDT A b

WIDEDS . HEk 7z Uz, £72013 TOR OHEAFHICOWTE SICEREMD -
WITIE, 103 TFIRME TDR T A FDfcdD > ke ZBRLTIEEY, C
g%@%%;—ﬁ—4y9—7142&\chﬁTmMi®%ﬁt8®;5m%§?éﬁ

3T

TOR WIEZTTS BUCIRG EEA T LD 1Dk, 7 X MRSROT — Tl DEFEMED
BOERZITS T8 T T—TIAOERMEFETEEVGS, EREINIHRE—E
MWz BEZBLTREEDH O ET, TAMT B — TN T B0, HHLT
WENRYF U—REeT7 TP WHERICENET 5 C L2 ERT24I1C. FF7XT 20
TOROHHICIEL S RUAFNTVR T L 2R LET (LoD EEESNTVER T &%
MR L F 90N ﬁbﬁ%&wioh&sbf<tém)/\ﬁ%:—h%%%b I8y F
=7V DENENT NS T e EHERALE T, AREThNEZNEE L. FL—XME
HFTH2T LEMRLTLIEE N, T A MRROERRANOHRI# Y72/ F- 30— Rl
HUGRWHERIEH D £E A

TORIT, RwF I—RORKIC ta] x—h—ERELET, ZO®K, NvFa—
b@ﬁﬁ%@ﬁ«f@ﬂiﬁ%ﬁﬁﬁé;k@f% Ny FaA—RETAMRNEDr—T )V
DN Vp DEND ZI5E. TOEFEBRICEDET, ChER—H— A= a2—TITVE
T N Fr—TNOMICTREND AR MThH—Y )V EEEZ, TBOC (o)) KX (f1)
ZAyTLTERMEERELE T,

000 Belden RG-6/U

Name Dimensioned

C][1] (CURSOR) (@]
()] (2] (BOC) O

Name Dimensioned

[C] (1] (CURSOR) (@)
0] (2] (BOC) O

@ @

r—7NDhEk 0] <x—h—%=Uty M3icd. BOCKI 2%y LT/VTLET,

TV220E Instruction 30 January 2023 31



r—T IV OfEsE

K= LBEOr—7) 4TSV ERE TR 77V r—2aYWOr—7V 54751
REAUNE, TANTBT—TNDERATEERTEET, T—TIVIA4 75V OEIEN
HEOFFIC OV T, 5 EEBIMLTLIZEY,

T A M
=T VEF AR BHICE, FICHBE— R EFHE— KO 2004 NG D ET, U

E—R2MAT 550, BaZIELAEDF i%ﬁi‘}_\’bi‘é‘o FE— FRIFML—Y—
T, INTOREF TP —DRETE

[F—L] EHT, XOT7AAVEZYTE tci&a‘ﬂbf\ TORHHEZ N L £ 9

H#j TDR E— K

HEITDRE—F Tid, BENELALOREZHMWLE T, T MREICHIRDLE LY
A3, BE TOR ZMHLEY, HITDR T, HEISC T, TA MY A VRE.

PEUZY) /7 T=TIWRREHTEET, EL. 7OVAENEREE 2T 5 C
LIITEELA

TANT BT — 7)b@f§£ﬁ%‘§“’(k1§#\‘b PRAEICEY U CRIBEMED B 5 HiPH 2 R E L T

BEMRELT, KT AT Br—T)Vekkid L. r—7IVERENTWIRWEgEE

T=TNEED N L—ANBKRRENE T, TLT, EHZHL» G =T V] A
RAEY,

The Auto Test Screen
EE%‘D uFU

000 Belden R6-54/6/11/U; Trilogy 59/

e - ALY DDA TA +
67 Tin Em Bln © Esl‘la Som adin » m i " m Liﬁ,;;b a ?SI 5 |'7 { ‘\/ F |'7
oo BRLET

a7
(N TA P ENTBIY)

S— A £3m am
L K =7 VDR E TD

v;.s:: : ﬂli B b L—RE i

Fo— B

h

T7ARE—F ANV
(HB/F8h) FA R 4 P— R
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T — FE— FHD7

VPfE
(FHE— RDHK)

RIRORZ N, Wl ETNASA FERENFZIEAD A g MR Rxv e
UCHBRELZ A, [TDRI T AL W YR cld, TEE IR E T B0 T
INASA ] ZYDBEXEST, [ BIEERE T WENEREE. 4 D0
=V F—3 R SRRt L E T

FEIETED 2 — Y JL-F—

FFREF—2 RT3, BIBERENTVEISSA—XEFERTEET (HFIE—RTIR
FAVERZT VA VY, EHICFHE— R TR VVARE VpliE#¥TEEd)
THHEDNTA—RE, BIFATZV—VTNRGA—RERZY T L, FRaNBZ A7 H
TERMALTHETEET,

EADI—VINVF—Th—=INVEBHLET, ZvFATV—=22MEHLTH25E; 1
B2y TSBEFT. H—VIVDF B LET,

W oI 2 — b F—

EFF—2{iHTZ L., GcEEEA—-LTEET (TEVFLTA—L] ZFHALT
Ry F ATV —UHTINETSICTLETEEY), LAF—hAF—CHVGEEER
FLET (BYFAZIV—VETCRSFLTINZITHI LB TEED),

HEIA > MMa

TV220E %Z HE) TDR E— R CHEMEL T3 L&, VI FF—RBIC [TFA MY 2P =K R
RUNKRENET, TOBREERENCT DL, W DHhDA T a VEBRTEET,

1. RGEHEZDEF, ANV 2RI B (A—FL, To—k, 3T /B)
ZRETEBHLTY,
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R, ANV MRHE—FZBIRLET, CNBATICRETEET (AN B
TITMTOENERA) AV (T VT4 THEHTARNY MCT T T THENE
9). HE (LR TRES N7 A MMIRE T, £l a—¥—HlENMREE Ty
EWVIGEIRH 2kmE TOFEIHTA XY MWFIENTT Z 7 (FF SN ET)

ARV A =)L) Z— A RL) £REARYEVEZ=—2OADELELT
FRT BN ZERUET(ERL), ERLIZ. A2 DD —T NV OFERLZ
EET 50, b RNICHEHETNZRETT,

ZRTHARYEOEE 1, 3. FF [IXRTY hHEIRULET, 1DFKRIF3
OMBREN TV BHE. (AT 5 LEWVE U TEZSR) A 2 RKDA Y
FEZBRRIDDARY MIARNY ER=H—DTFTMITONET, I—
N—OEESEE . ARV N OBFNTRAT —H—72BHT % RIS DN T,
BIEEHLIHHLES,

RZIC. TNULTDARY POFRENEL RS LEWEZZR L X9 (BUEL K
FEWVFE, ARV EDVNENTEEERLETD),

[ 5 B0l Betden R6-59/6/11/u; Trilogy 59/

U7 YHAFRZ

34

TI7%NTS
ARV b O

UR—2uAXRE
ANV R Z—rnm X
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FHTDRE—FR

H AR I UTACKEEE DORER R 27OV AROMFR L, TDR DI NT DR Z5es
WCH L 720iEid, TREITOR) Z3ERLE T, HIIE— ROLAR, f1( THED &
8gzggg§m¢a\mb§M>MJt&D\Eﬁ%—Pﬁ%?ﬁ%—Pt%D%b%

|§1 000 Belden Re-6/u

FoOmEX, 2V AREFHTRET B DIHHATE8MOR A 70y ERLTH
F9, BE, KOEBWT—7 BRI DOEERDH S 3 DD [FY %)) (CHEkE iz
FH) 7OV ADFIHRIRE T,

] =

LEXIEFE) Mo VpERE®E T T, VpEZEBEANT I, Eif LoF— Sy
K%&E%Zw U lEnter] F—%2MLUET, VpEEFIHEEELTANENETS, Tz 2
W, YEHD 91.2% ZE X 0912 BMEHINE T, COEANIT B, g 912 2
LT, & RENT [Enter] F—%Z v T TB5EFTT,

YIEN A — 72 U CiE T % Icid, REREDNFERENZ ETEERIITOF—EMHL
BIEI,
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VoP 4 fif

EREE ., EZe YO E OB RS (0.300 ~ 1.000) L LTEI T ENTEET, &
fzld, Za—b/=A 70k, A=t/ Arak, £kE—trr—ITcERLET, &
2L, VoP ZEEASIT 2 E1E. HWISEED 0.3 ~ 1.0 DR E L TANT 308 H O F

I
T oD 2 e
VoP D& 2 KBIH B RIDRBUC AT 5 BN H 2HUEEIRD LB D TT,
€=299,792,458 m -s~!
c=299.79m-us~?!
c=983.57ft- us!
1ft=03048m

W 74 AT LA LOBHENE LTH/ BEHEHLTWSEE, 2R, 7OVAN
ARY MFET ZDITHh DB TH S EESNHEVTL I, ZDH, FEOMH
i, RREDT—T7 IV TTRENEEEDEDCEEEIICHZIET,

(TV220E ld T Nz BBifc 2R L £9),
REIDH > TOFITD, VoPHOWSZE T 2 27?
TAaAY T 2 DOR—H—WMIWiz 4 F—2FRATBE. A=V IV —T)IVDiRICH
DERELT, BT —TINWEEZANTEET, r—7)V I—HhH—DIHE D HBRHEICIS
Ui E N, ERERREE (Vp) METRENE T,

+—rE—RICRS
72T GBI, FAMBIT (9 F—&%7 7L, M>A) ZERL

FHTHEEL TVB L ZICNRTA—ZDNWTNIDLEEN, AT —Z XTI THAZL
TN ERRENTVAREER. SATI) NS —7 )V 2ERT 2080850 £9
(TS5 LawnE, HEAANY Mg EDEIRF EB DICHfE LW ATREMDNH D 9),
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TARRALT
(VA Y AZa—] b, TRT7 TV =2 a YNTHRENE T A 21

TEBRINTEET, i

OB ENAEVICTE—RENT
WEWIEE, EIRT X1,
[SA4T7 FL—X1 E—F& T
B E— RO Ty g ORD
FTREINET,

FA4 T FL—XA
ZHhUEEFE O TDR E— KT, i
ICERENSNAEIZEF)Y 7L A
A LD —T VKT, 1EEA
PO —TIE T OHHETT A B
TEEY,

FIRE—F

ZOE— R, 7 A MHIcZE
£9d %~ L— AR AL RS
BN D 2D N L—A%TS
AITHERELE T, FHlE LT, &8
WMO%AICH B ax7 ZHIELL
O snTuhianizdic,

=T )VEEDWIREINC IR o TV
BDHEOBENFEELTVBEE.

Wit E— FTIE, ZEAREL T3 —7)0 Loz SRR 5 TS BIEH
HRINET,

B REN TV X S AWk s iE o
Y7 LiEORATEOMmEIZ. WD
Mg ZRLTVWETD,

ThUE. 83.9 A— I LDHEAIC BRI % *
IR RS K DO—H T,

TAVEIGFDOMDINTG A—RI2ZEHT
5. bL—ADOEMEIHTIICHG SN
BT LICERLTLIEY,  [Hifil £—
RTHREENE N L—RIE, &K FL—X
DTF—=RZDHEMRELET, W7, HBHV
I & DT — X 27 S 5 T L IdBIE
FITlEdH D A, Wikt E— FTIUR
L7z MEHR) Z %7 BIcid. —_—
HEHORA Y M AEERMNFITI—h—%

REL, BFICRA )=y 3y Feg

7352 ZBEIDLET,

82m 83m 85m 86m

83.89 m
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RIFENTBIE

T7AN AZa—Fid THR =7
TVIr— a3 Uh S LENCRFEL T B
L—AZERLIGERE, 71497 X
Za— | KERENZT A 214 TDi1E
ATy a vhERENES,

o~ 2y 94%D @

el (0 s
A ENEEEEE
™ NN

VP

o fRIE E NPT

TFE NTBIE DFHNER,

« T4 T OWI LARTFE NI,
BT 5720 T 1 THE & iR
« 47 DY L MFEE NI &L DS
(TS 2DFHEICHREE N, FHEHE
ERRENET),

RIFENTIEZ28EST B 568, IXTD
INT A—RIGPITE DIRIERHC ROGE E N Tl
ICEEENE T,

CNSDRFENI N L—A ATV a3 Vg, REDNERICBEENTNE S 2L
0. BRI =TT AN LTS —T )VOIRENZL UTeh E S 2 LTz
DIBDIEILBET, [ED] E—FiE. ThHDHETRICRIBET,

i2m 83m 3m 85m 36m
MOBNE, Thiki) T— REMHAL TR
JORE NIz CREE O 17 & NI ik % *
METRLUTVET, HFWVIERIE (51
7 WETY, ThHDHEIRTNT,
=TT F— V ADWI 2L
HROFB DI TEET,

83.839 m
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ind
W5 =T NTA TS

TV220E 1213, — M7 —7 )V TV Er — TV —7)0 SA TS UMR TV A VA h—)b
ENTVET, L. TANTCELZ T —T)IVOMBEICNEETTIEH O FA, K
TS RME IR E FXEREHOr — T ICHATES T E2BATHL T EHERET
T, FEALIND T —T IV ET A BT BHEICONTIE. BT EBBELTLLEEY, EE
Wbz, Z2LOTFEITERI—Y =D Tempo D TDRERD K S BRI FIER XA TD
T—7WIGERLTEE Lz, -

o r—"7)V TV 75 A4 —LEHhr—7 )V

¢ I5F—LE 50 A —LDESDT VTS T4 —&

 WEBXUHEEMFIEHDOY A A W7 r—"7)

RISV = a vy =), e 2

0 Mg/ A TS F U FITHDIAE NZIRNBRH T A Y —.

o IRER =B — T b,

0 IR —7 )V (ZEITHL D #4 LTZIREET)
r—TIr—X&
SATSYTEBENTVBT—T IV XA TT LI, DO RT VT EACIRREZ AT
TEET, HAEMICIE, FRC TV220E D FHBA N2 MiBREZ L T7 X M9 2 E M
HEr — TV DAIZ, 500 MHz TOHMEH 20 DBBXZDHEEEANTZ0EHRH D
%9,
475 OkEE
T—TIW FA4T IV JSON (Java A7V T b ATV 17 bERD) 77 AIICRIFENE
T, THREMEILTFAS 774NV EDT, HEIPBPETINIAVEa—X L THRETE
£9, TOHETOREZ. BITHEBO TV220E Icav¥—3 37— IVORBERS AT
FVERET HHE. TV20E L—Y— AV Z—T 2 A AEMFHITZ L0 LTI,

DR —7EL0RTY:
(

"name": "Belden RG-59/6/11/U; Trilogy 59/",
"vp": 0.82,
"loss": 15.12,
"userdefined": false,
"FontWeight": "Normal"
by

785 XA—2% [luserdefine & true £7213 false DWITNHTI, TV220E Hh S FH THIRRTE
50, T2—YP—EE| true L=V ENTT—TINVDHTT, LizH>T, IXRTD
A—YP—IMEHTEZTr—TNVD [t 4TIV ZERT . TS OEEK ) —
TN Ta——E#K | :false DX T ZfHFET,

r—TIIVDFER

BIC —7 VD) A MMERENTVBIRET, BX Yy TI5h, A—V)V F—7%ffiH
LT, TR =70 24 @iz R LET, Kic, [Fura—FR] K&V ()%
LT, MAEREN 2 —T I EGNcLET,
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MO —TIVINERENS ), TFH)) E— FTRIA—XDFH THBEENSE T,
CDT—=TNWDINT A=ZNT A MAEFHENE T,

— (00 Belden RG-6/u

e 24% I :

Custom Name Loss VP D.x Type

Belden RG-59/6/11/U; Trilogy 59/ 1
Comm/Scope 59/6/7/11 15.000 0.850
Comm/Scope 6 Series 15.090 0.850
Comm/Scope Quantum Reach (QR) 15.000 0.880
Comm/Scope(QR) 540 Series 4.890 0.880
Comm/Scope(QR) 715 Series 3900 0.880
@ Custom one 15.000 0.820 Coax PE-Foam
@ Custom two 18.000 0.815 Coax PE-Foam
@ Speciall@ 32.000 0.650 Coax PE-Solid
Times Fiber T10 500 Series 5.680 0.870
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—7 VOB
LW —7)Vz8hn (fyzxy TEiiEs )y 7 Lkt
IE\ 000 selden RG-5/U [S ] |

Add New Cable

(1] Ry IR =2y FI 50 A=V )VF—Z AL TERZRLTANT S &
T=TNVOYHTZATITEERT,

AUtz ffs 5icid, 2 7ray (1) 2z y 7ULEd,
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0.820

Save CANCEL

T—=T0WD HMekkEE] Vpz ATLE T, ThUd, YEERE0.xxx DIENTTT 5 BENH D
9, BT ox ZANTRZREFTEL, EuldBERNICEENET, BRULTANTS
. MMEl 22y TLET,

15.480

oaa
o]

Save CANCEL

r—79V0 T500MHzIC BT 5100mB 7z b DK ZATILET, TOERIZA—H—D
F—R—NTCHERTEET, chid. ARV N UE—raX] ZIFHECGEHEL, B8
AR MR EERED YN HEEE S B 1 DICHETT,

B T ~N)VENTAN U CERT 20, T7 22y T LET,
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IE'\ i) Belden RG-6/U (S l [

Add New Cable

[\ EY51 -0 New cable 1

VP 0.820 Quk3

Loss (dB)100m at SO0MHz
Type Coax PE-Foam Coax PE-Solid Coax PE-Air

FTNTOFMEAN LD, =TI 2L TOREZFERTEEITH, gt T a v
THh., ZROAZHNE L TVET,

FTRTCOFEHNEASI LIS, TV R—F—BdhEET A av e Ry TLET,

BE, TV220E B{ACREFED T — T NV fitET 2 C LIETEET A,
T=TNWIFATIIVRLIAR—FLT, PCETCIATITVRRELTIAT I 2T
AVR=FTBCTLE, BT —7 NV EHIBRUTEEKT 2 b TE, THUTIZRRA
D FERA, HIRTEZDRI—F—IMER LIz —TIVDRTT, ,
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H6F BIEORFEL 1—F

CableScout TV220E ODifi /17 BERED 1 D&, HWIIE & # LW ORI THHIE 2 (7T %
52 ETY, T, F—JIBHLVEE, FRELENCT A M ENZEEIC RREST
NeEE0) WERREL., ch2r—7IVOBEORE L HIRT 52 LT, MEIFEAEL
TeATREME D B BT RWIKMEDME BN B ATREMENH O £9, Rk, DEGICF Y TF v
EINREOHZr—TIVOWEMEE SN, ThE HEIE] 95 X3k 5N znEE
WHHOET, ZATPEWICTE T LT ERAHT %7201

M&kE% ) OWEZEIS TE X,

APY—rvgw b

TOREFID AT Y DEEEAZ ) —> v aw b % Tpngl (R—ZT)V 2wy vU—2o
T4 TR T7AINVELTHELET, [AZa—] F— @ ARDIKFE =) ZH#
WEOA EBICHZ 7 AV EZY TTHEITT, RS, ME7AAVEZY T3
M. =)V F— Tenter] ZHHLTRY T T I N XZa—h56 THAS] 7A4aV%
B, SN USB RSA TICAZ Y=gy b 2RELET,

[ﬁ] 000 Belden RG-59/6/11/U; Trilogy 59/

ATV —=rvay Mo, RELEANERZZTT 7 A VAEINTENET,

WEOREEZIda—F

B 2MFT 5 L. TAFOHK, BIROT D T IVES, BIRLUIr—70) 214 TOF
M. B EICEES S ARV b == BED [EED| Fv TFv 7T—2MREE
nxd, FHTEMENEY—H—LHHARY M ((EHENTOE5E) Ic&>T
HEMICERRENZ Y —A—OmFICA. FL—REROT Y Z)ULE NS T IVvE
FNFET, BFL—RA% [ TAXDT 7 A)VEUTREL, BHICERENTVS
T—RDMDIHEREST ST LZBINTEET,

Frid, TRKI UAZXDT7A)VE LT, V2ENEEEE LT A VBIT UV AR
ETEIEDINY T 7 ERIKCD o TTF—2ZIEE L. T A MREROT —7 )LVOAHEEIRD
FERITEGZMEEEL £, U, Wi LICBER RSN TV AR ONiRICH 2T —T
WeryaryhgEngd,
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RESNE TIRK) BOML—RE, &T T340 TELIHHTEERT,

B aEERIEO—RT3ICE, £9 T7avy =T R 7 7A4ay (5 %Ry
TLET, )

iﬁ] 000 Belden RG-59/6/11/U; Trilogy 59/

82.40 m

g Zzc |
[

Location
50ohmCoupler 2022-09-09
Barrell 2022-09-09

85-5-RGBU 2022-09-09

e & [ | [ | [ B

CCTTR BUET 7R AABER T 7 A VDY A MHERENET, NS, TV220E Fiz
3R E NIz USB RS A Tl — AR EEN TV A LS ITRENTVET,
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BHEOPIE % TV220E DA EVICA— RT3, HWiIREE 54 T ORIER KT % 128
2, YA AT LB ZMFZoR LT Ta—R) K&V (f2) Z#LE S, TDR TR
FENPIE. FETA4 T WE LR ESNERIER ERERT 5 T AR EEGEA,
COWHEMERENE T,

BUEDWHZRIFS 213, [Tuvy¥— TR T 7Aayzeish, ) 2xy 75
&L RDESBEATUITHNERENET,

Name 50ohmCoupler

Notes

Size

Location

TTT, I7ANVICAHTIEMNT B K IRDENET, Va THBSREMEEDAEE
T7AVICBINTEE T, RS, BRENTVBIHIEDH (/) ZRFET 2h . Kk
YA X TR (%K) ZIRIET B, FHZNkE TV220E IfR1FET B h . i S iz USB
RIA TINRET B EEIR L E T,

TV220E 55 USBIC 7 7 A V2 IE—T 3

CHUE, LIMISRT & 51E, TR—L]) WENST 72X TES [Results] M5HETT
EX- 3
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TV220E

&)

RESULTS

SETTINGS CABLE LIBRARY

lresults] WHZERT S, TO—A)b] FIATL TUSB] FIA TICBIERREN
TV 77 AV AT HHEATRRENET,

ﬁ Results < 010

J
Locatian

SDohmCoupler 2022-09-09
Barrell 2022-09-09
85-5-RGEU 2022-09-08
ZeroRef 2022-09-09

Tes135 2022-07-19

SplitterCable 2022-06-23

TraceFile 2022-05-12

TThH, A=YV F— (EF) ZHEHT2hMEHEEER Y T35 LEETR T 7 AV
INATANERRTEET, RS, TNEDKT 7 A% Ta—R] . THIER . £z
[USBICOAKE—] T34 TvarvhbbEd, RENZAFHOA T a ik, TOMH
mh5D &Y TT,

PR ENIZUSB RS AT T 7 AN AE—F 3 e EEINT L L, RDEXAT7ATHE
IRENFET,

Copu Results to USB?

Barrell
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—
Ug
FTIBAVTF VA
TV220E DT, BEOT7 SV r— g VIcBT 280, /239 — XD 7dIc s

NS BB OVTI, = a7)bd NETHIT) T a >0 ML IC#En
TVBEFFSZBIMLTITIEE N,

ITo5—RAvb—Y

FEALDITT— Avb—Jid, N"—RUxT7EREIVT b2 T7ONEEEDREET
T, ITT— Avb—IWERINTHER. T57— XAvb—I B IO T, EFHELT
Zh. BEEAEHICHT EIICEDTLLIEET Y,

pRREeIV—=T

BESITIS U T, TV220E ZRE L TR L TLZE W, BATHEAT S HE. i
1000 BERE DM 1 FIRREIC /A ZATREMD S D 9, BN CHITT 256, BHILORMIC
Ko TR B AREMEN S D F£9H5, 500 BERILAN O HZICRE B X OTERT %4
EWHRHOET,

=

* TV220E DAVEEITEERE, SMDRE. X EROBANTONE S
MAELET, RMEODZHMIIZIML T I,

o AR ZOMRRADBZ, ¥ IVOIHE, BEOEF., ax 7 ZNDEN
ZMBELES, LB THERERESBMLUTIZI N,

e FANT—IICT S F 17V TORD O RBHE. H B WM EkOBED
IR a2 Z T, BB U TRIL TL/ZE 0,

gV—=27

o BEERICKINRAT B ORI B 2. HIZIESEBREIC LT EEL,
< IR 52 2 AR B B 25, BIEEKIAD D4 1) —F —HID
S PSSR, (7L a— L7 1 k275 B) R LA TL B E W,

1. HWTR LT OBV LTI NE R T TV TR T, BEROsMIlh S ax s 20

ETHZMOREET,
2. 5o T, HIEORATEA L KDBRICIR LIRS T OHBRWITREE T,

i 7K

TV220E 35 K T TV220EX EBHWV 72 IREE TIXI/KIEN D © £8 A, MKDBRANTHHT 255
E. KU SREREPELLESHRWVESICLTIEE Y, 22, TV TV )LE
FIHT %72 ETT, TV220EX iZBA/KEMRITHBAE N TV D728, AROEGADRH
MO EATRET Y, RN RmM AR S & CTREO/K S ZI D RE £ T,
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SHeE B{lkk

- wNIIRES
FL—Z\y T 7:
SEANE G
IKEARGE (ns):
L

AV 5

7V AT
EERE (Vp) P

6] [ PR -

DE- S Ay §
Ty aRRrR:
Ry FATY—:
AJTEIT AR

SAVARAVIZ &1l 7

HhA v E—&V A

ARV b=
7 A N T
FARE—E:

LR—=FZAFL—
LR—MEKT 7V

Sk

£

i

R
VEBIRER:

TV220E Instruction

5.58 km (Vpfid=0.93)

0 ~ 20,000ns

0.01% +300ps

0.05 ~ 20 ns (HiPHIC & > THRE D £9)
3~90dB 3dB 27 v 7

1,5, 25, 125, 250, 500 ns.

LARR as> (1, 5, 25ns), AL—Z AZT7(125, 250, 500 ns)

0.300 ~ 1.000 (BUERE) % THEI T L TEET
A—PMRA7aB 7 o —v/xA 70

A—MRA7aBERE T — A 70

1024 x 600 7)VH5— (HAK800 nits EHEE/NY 751 1)
— R — T WD R A — LK 4em/1.5 1 T, 2F
FNE T A /S>3 %) 14m (48ns), Vp=0.93

HBNHE., RS — 7 )RRk, 7 fi#HE 1dB

1BHD A =)V —, F43% Uk FHRMETRE
HERNBXZ Y F AT Y=

+400V ¥ —7 (AC + ©—7 DC) £ K440Hz, 1 MHz T
K30 FM., RAACI0VICEKLET,

4V ~ 6V

750

>6

SHATREIR ) TS5 — & A A F NV TNy R A% 7 &

RRAET 2 b Witz S mitt, 7 AN ERfE, 7A ML
RfE. BRUEWL

>100 3

Tempo Report Writer for PC (Android 35 & T i0S (& BAFEH)
TV220E, 27 x 16 x 5¢cm, (10.3 x 6.4 x 2.2 in)

TV220EX 32x23x11cm (12.6 x9x 4.3 in)

TV220E 1200g, (2.6 Ibs)

TV220EX 2109g, (4.6 Ibs) {}j&@ iz Bk <

4V, VFULAF Y, 60Wh

8 IR (BEMEM RN 7 T 1 )
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gt A OB A5 LC k> TEIEN, BEIC
bleo THATES XS ICRFIENTOET.

A B 12VDC (11~ 15V), fK 2.5A, 5.5/2.1 I %7 &,
U R—TT R

BfFIRE

IRERE: 20~ +60C

VEBIR -10 ~ 450 C

Battery charging 0 ~ +50 C (BEMAFEEN OB HEINICA 712732 D £9)

TV220E IP50

TV220EX IP67 (25:FH), IP50 (35:54)

A=Y

WA EY 7 7 A JVAIC1GBAFI I Al BE

USB FZ1 7 A 32GBD RS 1 7 & F

Wi-Fi 802.11B/G 2.4GHz (R DTitE T AF Al HE)

Bluetooth BT

KD KT A 713 TV220E & HEEN IR WA[REMEDH B T LICHEE L TLEEW
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Fv FAE

Z T TIE. E7 V4 TV220E 38 X T TV220EX T Tempo Communications > 5 A Tl HE7x F2HE

F MTOWTHALET,

TV220E Kit

TV220ERY g )V E—n\w J
PENZ v 8 WA -

TV220E Atk
TV220E[iY 3 V&E—
ArSv7S

7YV —R—F

601C

12V-ACT BT % —

RG6U 71 7 AR b
FAba—F

F-F IRLV] axs X
F-BNCT XS &—

BNC-7=HZVvy 7/
TESE—

SV-03 aLARa—7
FAMR=+T RS 55—

HWifA12V DCEFI— 1’

A IHAE

TV220EX Kit

TV220EX Ak
TV20ERY a VA—RA Sy S

7 7YV —K—F 601C

TV220E Instruction

601C*

AGC-PWR

PA9675

PA9751

See CommScope

174173401

30 January 2023
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12V-ACT S T 5 —

RGOU Z Ay 7 a7+ FALa—R

F-F IRV azxs i

F-BNCT X7 %—

BNC-DU =7V 7 HT 2—

SV-03 ALRIA—TF FRAMR—bTHTR—
Hifgfi12vV DCEFEI—F

IA4y IALR

62
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R9E R

AC

R B E 7213 — T VN DBEROTN D2 AN A Z 5 T Llc k> TERT 3V
F—Had 2 41, HR OC) ZUHET 2 &S ICRHEN-BREETH-TE, EHIZ
AC A ZETIEE T RICETLE T,

Gr— T DI

MEgRias ) SR LTLIIEE WY,

o= T ILEE

=TI DELRTIRIVF—DOMEEIERME R 2R, (AN 5 OKFN., a7 2Dl
BEARE. BRARTENr— 7 VEEOMBIN R 2 A T T,

Al — 7L

HufgiE L Al E Nz — )L RCHENZRLERN SR E Nz —T )b, chb

. NE a7 oEE N — )V RIS LTy YAV Y REEREELET, Y—ILR

E. SHBOBAMELEENZEZICTH T 20EFEET,

A(TI%)

FILR: TOFEREMOEERLES, Y—h—HWEER LIciiEE ., WESERNC
BBE, BIIZOS—H—ABREUHENENC IR - BT 2~ —H— % TOEER
FELED,

dB (7= NIL)

TNV BHEREEELERT ik, TNV —)VEIHTT, Thid, BEV X
TLCBRAINDZ TR F -2 AT LC k> THIGEN D (Faic k> Tidkbhnd) T
WE—THS BTSN, B X T LONREETHREHETHD, Va—r 1
AERPELET,

KT~V ER

825 (RL ZZ8) 13D & 30D 9 LR(DB) = 20 log10 Vi/Vl, Vild AGH/VADERE, VIZE
i & > TIREE Nz (BK) BIE. log 1& 10 EEN—ZADREEIETT,

A EBILTRE,
e

B — /T O—EDEROWNZHMRT 5 T LI X > TEATL IV F—2 69 5 fik.
i (AC) DA ZLINT B K S ICiRGET ENTZHIEETE . 2 < DA DCIRADFENET T,
ERL

ANV FRGHER (AN ) E—r mR) BGETEE LT — 7 VR ZEMEN 5
AZLGIKTET, AINVIDEDEREZMELET,
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AL X

TDRICE > TEEETNBHBBR LIV E—D/YV A, TDRICK > TRENBEFIL.
TOINNVAE, TAMHRO =TIV 5R>TL BV ADKE THRKENE T,

iz ez

=W EREEROBER NS BT RIVF—DAZITHRE LA NK 51095, HEk
LoR#EI—T 2 2T, MREIFEARLETEINE T, F—T IR E NS FERORE
HIC Ko T, BT — 7))@ d 2 BUENRE D T ( MsfhdE ] 220),

LCh

TR : C ORI SN TV Al O—FfE, Lizh> T, TORIKFHHEZE T, LCD &
TFTARATLA LW HFENRICERTHHAINZ AKX HDET,

[l
EBENTr—TNVANEGHET 3 LIy —TNVNTRINENEESDE, 77— 7 IVOREI B
. REBEETIRHEL . REABERTREL AL ET, Tk, —E0 TORE THIET %4
EWHH D ET (ERL ZBM), 7 —7IVOREILEE. 1 DEIEROREEICET S
FIR)(dB) TEENZE T, TN L TR, [dB) ZBRLTLIEEL,

14X

EESRUEET B AREREBL LI F—, FEALED /A X, HERITS 28I TRIC
Ko TEEEINEEBICBMUTIVELTHY ., WENT 1+ AL A EThIhic L TicH
WTWBEIICRAET, RBICTVALEGE, 70vZ VU7 (FEE) ZEHT 3 &,
FL—ZED /A AZWET T ENTEET,

=Tk
r—TIVNTERIYING &, BRIXNVF—DHNEEDET, TNSDOEIBKIE.,
WHARIENEE & 72 (3B IPIRIES & & FHENE 3, BIEKIEZESICH LT TA—=T>] Ic&-> T
B0, WA ETRIFEICENA V=RV ZADX S IR RENE T,

AT

[LEEEER) 2B U T E L,

PW (X)L )

7OV RNE: EAZ7 SVADIKES A X, @IS/ B THEESNE T,

A

PEHRE, A VE— R Y ADREBR TR ENS TRV F—DEHETY,
i,

ThE, F—7 VADIREEEICHEET B2 5 X 2 AR AORETT .
RL(VUX—>11%)

VE=2ORAE, A VE—XVADEEH SR ENZE TX)VF—TT, KRR,
ANV FOEREZRELET, RLTREICET 57 —TIHEEIZEEEN TV E LA,
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TDR

HE IR S TRV F— DYV ARIKE L, Kt E COMMEHIT 2888 (r—7
L—X— I ET), 7r—7IEELTIVF—DHEN D> TS, r—T7 I
NOREE TORBAHE LU TERTEET, Wi, TXVF—DPEHOETDr —T )
FEOTIEbAHELHETEET, TXIVF—ORTHEE RNV —D&EIE,
r—7IVOIREERLET,

VA RXINNT =TI

2 RDOPEATRE A ZHTE L, R0 DR TERENTr —T b, KRB L S OHR AT
HEINH» A= T4 Y —] OBEF7T—TIVTEZ, TAY—DHIN 5~ 6 DM
EICANEDL BTz, YA AT Tl TNEDVAZARNE, RTDETAY TR
S OMME THFIRE I N EHESH, T—TIVOEIIChzo Tl ns iz
VSR THERZT 3 EEHRGFET 2DICEIBEET,

(1 (Vp)

BEXWTr—TIWVARIEDZHER, £ O5E, EEEEL LTRENEY, O

. =T IVNDEE L HDOFED TS, THEHIC0 & 1 DOIBIETT , (EREHEHE
0.50 i3, BRILIIVF—DZDRGEDT — T )V NDOP ORETHE TS L2nL X

‘6—-0
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RZTRT A FD=zbDy e ay
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E10EZNRNE TR TR FDzdDL Y M ay
R B = HE L (Time Domain Reflectometry )

R RIREIR ST (TDR) &, L—X—D & 5 AFEMAEMH LT, KN Tr— 7> Tsb
BOICHD B EEMZRIES 3T /8 AT, TDRIFIRIVF—E7r—THUED, 7—T )b
DEEIC->T 4RV (A VE=FVADZL) hHY—RICRS> TL B RET 3V
F—AIFLET, TDREMHMTZ L. KENR->TL 2 TORMAZEMICHETE, T
NEr—7 WS> IREHC 2t E £ 9,

PEAS S, mm EICRIERFEOIIE L LTERENET, T4V ORIER.,
V=R ADECDRBE R E T B0 fHTE, TVA—nX) & LTERI LD
TEET,

TORICK > THITES ARV &, By ATV R— hTSF5— Ya—h,

F =T Vi EDO—RMEEDTT, TDRIZ, 7r— 7»@&%% O BRI E D 1E i 7 7
b ENEEEOKRENHEEMHEE R L E T (BN550 %8 5 GG B A RE S
31, XOIEMICT 3T LIZIFZIERAEETT)r — 7 IVNOKDEIZ, FEFISDRNED
MOIFFITENTVBLDETEIEITETY) »

BRI o

000 Belden RG-59/6/11/u; Trilagy 59/

anll a,
=4 6 0.820

TDR &, 7}<$()EHJLJGO’CB#FEEJEZ:%LLTXl\?fi’tt’f TNVDTSTRERLET, &
T a U CHBICEMTEE T,

B EDA—Y VG, T—T WV EDRETOF /B, Tr—b, Tl@A—-F2ERT S
DI HBET,

757 Ok (y) &, T4V OFEEEREERLET, TOANY b
=TI LT MEW) A Y E—F 2V ARBO FICEREN B - SR EZEY
WER) « TEW] A Y E—RE TV ADARY MERRE O FicERENEST W] a LS
By aAr bERRYK SN GIni) 7—701)

r—T IV DEREE

TR 292 &, r—T7 VDRt —N27 A TEXT, LEN>T, y—I7H
EDEDICHERET 202 E 5D LHET 5 LIFRWT ETY, 7r—7IVA A & B &8kt
LTWBEWS HAARTIE, HEVICLHMIEL NI DHOET, T TREM
TSN 2 X512 FETH, T THIATENEE, TOR TN TEZDH,
N TERCODZEMICERL TW/ET 2 2 ED—cA 5 fz2ifi>TVnET,
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EE 10 e (O OEN

r—TViE—Hc Dk LIEENASROMMTHRENTED, ChbOMIMEHIC
SEEXN. TG ICkoT ) ShET. MBAERICES TV E X, B0
BT DUE CRAEBEREHA DNE L, b, (w70 LNLTE, SR
VLT, 2L, TOR CEAE B EEND. 7 —7VIME%ES 5 & 5 IcdEhEnie
(FBICOVTHET A, X020 HT] ZIEHT2RENHD X T, NZy ZIchbA
VT EEV, SIS LTBE EIA, A UMRLTHL IR B XY,

Bk, BRI, MR TRICEZ <0 THH) EF23TWHETY. INTORFEAL
WEL IR RENTHD, AN EFHTEFZ ) LI, BFE. REhR—b
M TR—=)VEY b ICHAERLNZHTLIZERLCTHE LBBETEET, cNbDR—
VO DI E AN DD, EFEPRILICLE T, Thb ORISR ZIEES,
BFHNOFRFROMBZBE TEXd,

Lk (T4 Y OlisaOEMZ L) ICEMZHNT 5 &, ZOBEMEIEZTOMDPEN 5D
BLEML OEFIC 8] 252, 72505 RFELET Lz DIZFEL,
RIDEDIFFEMNTD) o TNCKDBFEHEOBEN HkEl S, wbds KU 7
b DRI ODET, 2L, TORYT FOEERIY A—MU/BTY, &k k-
TIebBDIE, BFHZGHTHELERT SO 8] T, THRICK > THIZN
%, DFD MHHMNZ | DIFENRTY, NZHET 5T ENEETY,

WIUE, ROK S BB REA ICK > TIEEENZ T EEHDET,

e TIXX, BT EERTEDDEHEE NI OIREE,

o HEEL, BRICHT BTSN ROBEEBI TR T I v Z{LAWTT,
o &) & BB M O M E A O F R OFE ST T B B B A,

s RF WIS T 7A N T T T 2 VDIEHE

o HKSRVEGYK IR & DA F V1RIR

COFATIE, ANV T —TIICEREYTTVET,
HEFRIE

BELUADIE LA EDOEDIEY Tkl T, LHL, W<ONRMOEDED L#
NTHBD, IR ESXETELRFEND D 9, BINICELWHARIE TFEEE] T,
ZOMME, [EX2UE SR 5 BBIZR>TWE25TY, ERZINAS L
BRSO ZRATBEMD S B 72D, TNMTbNET,  THikk) FEAKIIERDEAKD
SHZOEWIFZEDTIENT LZRH#T 5 ENEETT,

HHEIC B2 KIE L, AMEN/cBEORE TR TO-K DL MER] $5Z LN TEHHE
FIERIRRD THH) 7269 25k 35RED, FEEKIIITEDAMBIC L > D LG
ENTEDFNFTENTORIN, ZLOHEA, YERICHEEEE 2I3BEIdT 5 TREEDH D |
TFEATED DO IMCTNTNE T, FEEDGE HE LI FTRENTO 54,
ZNSDRFRAMWY 2723 Th L ZOXMEDSE L —BT 2 LS5 ICHEMT S L
TEXIT(INZTIENTELHTFORWEIIKTY, Lieh>T, EFL VI
ENZHEEIRDELD TT), KIZDWTRBIFEFHLIFHLE T,

TV220E Instruction 30 January 2023 73



Electric Susceptibility

C Udxe EIHEN, FBAAEINIC & > T BRI ARICOEE N3 MRS RIET
T. CHUCKD, HEORFIER et E D, BEARN SEOREE T, ZORKN
DMOBGIIEE TR ET,

b=

=T ig, BB BROBRICTENE X 5 REEA TS NTHD, TA50
MRS B BRI CAEN, BRENTOET, FERMIE, BS570
OWEARE, Dt BRI Hr—7 MIcii-> TIalid 2 B e L E T 5
(D) EEHBRTHD. AIzBOETRAZEDIEART MLD A #Bricd &
EUA) I BIE. HERETH Y TRICEZET)

COHIDOFFICOVTIE, BIEEFHLIFHHLETDOT, HEISC TRATLREE
o

(RS

I — T VOACEREE (VoP E7213) fEkEIE. HITESHr — 7 IVARIGD 2 EEDORETT,
B, HONR—byTF—T L L TEINET,

T Z1Z. Vp fED 0.85 D —T )ik, EENEZERTHOEED 85% T — 7 )V E{tb-o

TWbZ R UET, TDRIFEBICIIRFBFE THIERTTS 72, TDR DA IZIEL
WVp lEZEFOMNE I MICIRIELE T,

« VAR E B ik 2 R 2 2L TRIT 2D LUK S I, BRIV A
BREZT7—7)Cih> TRESHEETHEHL X,

Vp 3T —TWORHH, YA X, A—A—IlcX>THED, FiHiksi o
?%gﬁ%@&%ﬂﬁ%ﬂﬂﬁ\%@%\ik@%ﬁ%ﬂciof%“

o IEREZRRBENIE 21T 5 123, 7 A MRRDT—TIVDIEL W Vp ZRET %
T EMAAIRTY,

r—=TIWVDAE=R A

r—TIVORHEA VE— 2 Al =T IVORSEICEE DR, A VXV R VA, BLU
F XY RV ADHAEDOE THERINE T, Fifie LTO TR, A E—F U ANE
(LT 2MEEDORTITIINF—DEHEND LWV FREDITVET, TDRIF. HE
F—LhSBA—LETOEYA VY E—Z VA, BEXURKEEA—L BARICE>TEZ
NWAE) DYy b A V=R VA ) IS K> THIERCENZ KM EMETEET,
G — 7 LR LA

=TIV TR, IXRTDT—T )b, R/ KT 75 4 — LA EHEL LTV E T,
TOAVE=R VR, TF—7IVNDEBHEIZEKIET 3 -0l EINsizH, 9ok
ANCEINENE Lz, IRTOR—IDPELLKHEINS &, r—TIVOMEZEHBAIT %
BENDKRIEICH ELE T, 75 4 —LOKIZ TR TOARN T IIVF—ZIRINT B8, K
FHIECERAD, A=V ERBRER/IER LT —T IV TR IR TOAH T IV F—H
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A V=RV ALY |k

WIB D Seki = A= VALY b
AV FDUEE D

ANV P DS, ZTDARNYEDENLHENZRLET, ETyIid, LOFRVET
RENTOBESIT, WL OV ATHERRD 73 T T Tz 5 E#ER T,

TOR DT A V2T B L, RRENDIIEOEENRIGF (5 &) ISHELET, L,
TAVE LFTEBL LAY v EV T ENTHIEABATLES OTHERL TS
W,

V=2 — DI

( Q 000 Belden RG-59/6/11/u; Trilogy 59/

0 = Bl 0

21791 m

HEjA N2 M MHEEREZ T LAY b sfididon Lic b, T~y —h—2zBhnliz
DTEEXT, INHDFEARNY NI, Db—F—] REVZFEHLUCHEEZESTZ L
MTEET,

BARY P TAE] ZIBMTEHLETEET, INSRANVPELBIREFEEIND
e, BT ZINT 2 L ZICHAMB T ENTEET,

AN P
Tnbid, THEE] ki Iv—h—) LREN52LEHoET, Ll THIILEC L
BEEHLELE S,
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FL—Z EOERED S DOMEBIE., —T VDA =R ADZERLET, AV b
MEFOr —7 kbt MENA Y E—R Y RA] THBEITAVD R, r—7)IL&bd 5
WA YE=REVRA] DARY IDTA VKD E RO EERIETO/NINBEARE (5X)
B, A VE—EVADECTELRHILET

( TREHMEEL 2DV TiEEd) .

FIHT, TENXEHBHTEBMUIZAXRY EFHLT, =7V ETREEOAXRY M)
Wi, BEOWMRICT BT ENTEET, CATVEME, E8HLkD S\—tbrF5—v] £
7z1& TdBERL] TEREINBHmMAANY k A R T 2 HERFIEEF > TV R HEH O F
T, Fion V=R EBEDOBOBRABRANY MEALHERL TV BIFANH L T,
HRIOSTHEMA T RHHED N—)V) BHH, ThED L EWERTEET S 20IC
TV220EDY T T 2 7B AARIA XA LTZWEER. BHISELIEEW,

BN TORLBHZMBN R, V—CRCEERE52 % BEZ. AFIrXY Mt
BEBEIC TV A —>m X ) OLEWVHEERELET,

D —TINEALTDT A

TV220EZ TDR TH D, FICISA—L CATVB XU T VT F r—7TNVDF AR EHNE LT
WETH, INSDT—TINCDOIMERTZHNEIH D FA, AV E—X VAN
BN TAXRY b BERENZAEEMEND S T L EFTRL TONE, e 2150 4—
LT VT F r—=T IRk A T T A VICHBAENERAURE T A Y DT X M
TV220E 7Z{#FH Ui WEIfEH D FH8 A,

e ZiE, RO —T) ZALTOWTNhET AR TEET, TV220 BXTZ Do Tempo
TORIFZ. TNEIARTOT SV =y a VICEAESNTVET (2L T, Az BERKRONT
WiEWT T = a UIMIC BT EADH B EEE L TVETD): -

«I5Q CATVE LG T T+ r—7)v
«S0Q[RENT > T —T I

o VA RXNRTr—"7)b (Bib. LAN, FEEEHTIE— 7Lk &)
o JEEMIMER T — TV

o IREERE 7 — 7V

s HiggE NI SA TS A4 VDRI T A ¥ —

TV220E DA V=RV AN IS A—LTHB Lo T eld. thozx1L7D
F—=TIWICHRT % &, BEOKS (BAEK) DbIMCHETE T EEERL
F£9, ez S0A—LOT7 VT HEEICENT S &, MABKEIDITN 0.2
dBEA&D, UE—2aAM14dB DAY FELTERENET, MEEKE
ISR T % r—J D v F o7&, KT KB /A XzEhiET 3 - DICEE
TIH, FHTTARTREHIE. FRATEEZENTRHENDIGHICWIEET
BHoFEVA, A E—E Y ZABFHDFIFIARTOT—TIVETF X
TEEd,
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r—7 ) AR E

o— I DREE

fEHEN TR, 7—71V0 TR . BROMWERERD NEE ) 52 282803

T OTHTT, FRROMBITIES N2y A XA MRT R RENIFRIC Mg 25 %
ERANNEH 2 NS e € VAR 2

LI
T—=TWIENE A S BITIEA £ T, 7 —TIVORHITH Ok ( TFEEREK) LTS
TEETEE) D, =7 NVOREZMET HH LT T,

. L}:%CCT\479D7@%%%%$&mﬁf%b\MT®éi§i&%%¢
¢ BN — 7V O— R DliEr | 25RLET,

FRESME FEEH ¢,  HERE (R
AV TF L (PE) 2.3 0.659 65.9%

ARV ZF LV 13-16 0.79-0.88 79% to 88%
Air Spaced Polyethylene 1.3-1.4 0.84-0.88 84% to 88%
Fay 2.07 0.695 69.5%

Air Spaced 77 11/ 12-14 0.85-0.90 85% t0 90%
HR) oLy 1.03-1.18 0.90-0.95 90% to 95%
FRY AF LV 1.02 - 1.05 0.97 - 0.99 97% to 99%

AEAMEDEATIE AL, THE) E—E0 17250 Z2aTREICERE
NTVB5E, EREEMEML, 2 05E K MR LTI,

JAZ2—1a A

ZThE. =TI ED TRV R ILE>TENTZTOTIIVF =D ENE D RTHR
ETT, Fhebids. 9Tk THUEmc) Hfd 208050 £9, [HH) ZMD 7k
WA, DEELEVWTLIZEV, HFERZIZDTHET 2581, COMnEE > &
FATLTEE W,

T E. EEMMEIET A (R 5D, RO, S DB, IRBOREN S D) D
AVE=RUANET B L, TXIVF—D TR ShzElRE LR, TTTR.
—fRINCEE IR TH—A V=RV AR — 7 IS 2 S T TV E T,
ZDAVE—R Y RIT, TOIREFFERE (Hefth) OFERMLEHEINET,
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TF—TNDAVE—=E VA

F—LTEHTES NP IOV TRBZLLTTICTHEATLE D, THUE, EED
BHRERTTENTEDLD, HEINVETERVCEZEKRLET, D Ehil ) H
ERICHIME NS &, BiR ) BN, BE V) AYE=X2AH [HEEa] Ths e
) MR KICRE LY,

V=RXI

TTT, RIFEAD TEH T, LHL, DCASEEEE L, TEERF (50 £z
60 Hz), WEDA—T 1 4 (20kHz) Z#FT. EOD [RF FHEICES LA ZTL X 5D

[Ell A — 7 )V

_ 2mEgEy

. P ln(D/d)

dielectric Insulator - = = ¢ cig7 75 K/ xA— bl TS
N DY —L ROAE, dida7 ot
. e0 I HMZEROFEER, er FFAHERE
(WK 1) D HEFEHTY

L= %ln([}/d)

T, LNV —/A—=PMIVTERZE

N, DF M—ILFR] ONEE dix Ta
71 DIE. 0 2R DB,
Rdx Ldx BurAERD THIRE SRR, [ELAED
AEARTIE. CchiE 19,

Series resistance R in “ohms per metre” is
the resistance of the inner core and outer

de —|— Cd}{ shield at DC and low frequencies. At higher

plastic jacket

|
/

metallic shield
centre core

frequencies, skin effect increases this as
the conduction is restricted to a thin layer

o . —0
on the surface of each conductor.
z Shunt conductance G in “siemens per
v 0 metre” is normally very low because good
5

Zp dielectric insulators are used. However, at

high frequencies a dielectric can have significant resistive loss, hence why foam or air cores
are used to minimise losses. Contaminated water such as from rain or groundwater can have
significant conductivity, whilst “distilled water” perhaps from condensation of humidity or a
leak from district heating systems has a high “dielectric constant” (up to 88 as water is a
highly “polar” molecule). So, “water” present in a cable can also be seen with a TDR; but the
effects can be hugely variable depending upon temperature and contamination of that water.
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At higher frequencies:

ZO = L/C
With some re-arranging:
1 [w. D 5990

D
ZO—Z Elnd~ \/alnz

Foam Dielectrics

When working with “foam” dielectrics the proportion of “air” to “dielectric” determines the
effective relative permittivity. But foam is less tough and must be treated carefully when
manipulated. Some super low loss and super high frequency cables will have construction
more like concentric pipes with very little dielectric material, just spacers keeping the core in
the centre of the “tube” of the shield.

Steel Wires

You will equally note that many CATV coax cables use a steel core with copper plating as it
is only that thin “skin” of copper that conducts at the high frequencies of concern. This
minimises cost, improves robustness and damages wire cutters (contact Tempo for
precision COAX cable cutters that are specifically designed to cut this cable). However,
copper cores and multiple layers of screens are essential if “power” is carried otherwise
resistance and therefore voltage drop too high to supply remote amplifiers and splitters.

Impedance - Final Notes

In the end, impedance of the cable is almost entirely down to the relative permittivity of the
dielectric and the dimensions of the core relative to the shield. We can spot damage or other
changes to the cables such as increased loss and change of speed due to water ingress etc.
These all manifest themselves as wiggles in the line of the TDR’s trace.

It should also be fairly clear by now that there are so many variables involved in setting both
the cable impedance and its velocity of propagation that relying upon the manufacturer’s
data on their cable as “absolute” is not to be recommended. The figures offered in most
cable data sheets for VoP, impedance and loss per unit length are rarely offered with any
gauge of accuracy such as 75+3 ohm or VoP=0.82 to 0.83 or loss per 100m at 500MHz is
14.510 15.3dB. So, all figures used and entered must be treated as a starting point when
wanting to make “precision” measurements; particularly of length as a small change in foam
density or polymer type can change the VoP more than 1%.

Reflection

Reflection co-efficient is a measure of the amplitude of the reflected energy relative to the
“incident energy”. This can be expressed using the following formula where Z, is the source
impedance and Z; is the “load” impedance.
Zy —Z
r= L 0
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When Z, = Z, then reflection is zero. When Z, is less than Z, then the co-efficient is
negative and with Z, greater than Z, then the co-efficient is positive. This is sometimes
expressed as a percentage “loss”:

I'(%) =T x 100

But in the realm of TDRs we commonly concern ourselves with the relative loss of power that
doesn’t reach the destination, because it has been reflected. The equation for “return loss”
(RL) gives larger positive values for “low” reflection and tends to zero as the reflected energy
approaches 100% of the incident energy (short circuit or open circuit).

RL = -20 10g10 r

Return Loss is a measure of the severity of a fault at a particular location on a cable. But
between the TDR and the “event” there is also normal signal loss in the cable due to resistive
and dielectric losses that are unavoidable. Let us account for that...

Event Return Loss

When an event is spotted with a TDR - a wiggle on the trace - then we can apply our
knowledge of the loss per unit length of that cable type (this figure must be measured and is
often input to the cable library from the cable manufacturer's datasheet) to “correct” for this
“loss” in the signal “there and back” to the event.

When we do this, we can express the result as “event return loss” or ERL. This allows us to
“normalize” for the losses along the cable and then be able to better compare the true
“severity” of different events along a cable whether they are near to the tester or closer to the
far end of the cable.

By using ERL, the technician can quickly identify the worst service affecting faults and
correct these first.

ERL is in effect a convenient way of displaying the normalized impedance of the cable at an
event. Here the “normalization” is correction for the approximate signal loss between the
event itself and the measured reflected energy.
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Percentage Return Loss

Some people like the simplicity of expressing the return loss as a percentage. When simply
working with the reflection co-efficient in this way, rather than in decibel form allows for

simpler “fault arithmetic” (adding up of reflections). The following table shows the

calculated reflection co-efficient based upon the mismatch between source and load

impedance. The colour grading used here is arbitrary and provides a guide as to what may be
acceptable. Individual companies or applications may apply or require different thresholds. It
is common for companies to require RL to exceed 49 dB (0.75%) for individual events in new

cable.
ZI.
85 133 126 11.8 11.1

TV220E Instruction

fl co-efficient exp
90 83 76 69 63 56
84 77 70 63 57 50
78 71 64 57 51 44
72 65 58 51 45 38
66 59 52 45 38 32
60 53 46 39 32 26
53 46 39 33 26 19
47 40 33 26 20 13
41 34 27 20 13 07
34 27 20 13 07 00
27 20 14 07 00 07
21 14 07 00 07 13
14 07 00 07 14 20
07 00 07 14 20 27
00 07 14 21 27 34
07 14 21 28 34 41
14 21 28 35 42 48
22 29 35 42 49 56
29 36 43 50 56 63
36 43 50 57 64 70
44 51 58 65 71 78
71 72 73 74 75 76
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d as a percentage

3.7
31
2.5
19
i3
0.6
0.0
0.6
13
19

06 00
00 06
06 12
12 18
18 24
24 30
31 37
37 43
43 49
50 5.6
57 63
63 69
70 7.6
77 83
84 9.0
91 97
9.8 104
105 111
113 11.8
120 126
128 133
8 8 Z
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Decibel Return Loss

Remember that when working in decibels, the “log” function returns an “indeterminate” result
for zero. Therefore, where the impedances match, the “ERL” is a “big number”. Faults need
repair when return loss is less than about 40 dB or so (you company's threshold may differ).
Adding event losses in decibels is tricky; better to use percentages.

N

Reflection co-efficient expressed as dB (E)RL

FRL8BINNETEAAIBEERREER

37
33
31
31 29
36 29 27
65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 Z,
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Index

amplitude, 59, 62, 63, 66

capacitance, 61

Coaxial, 5, 53, 65

Conductors, 4, 60

Dielectric, 53, 64

electromagnetic fields, 61

event, 10, 13, 14, 35, 38, 53, 55, 59, 62,
63, 64, 66, 67, 68

Impedance, 4, 5, 47, 61, 65, 66

Insulators, 4, 60

permittivity, 60, 65, 66
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reflection, 14, 54, 59, 61, 63, 66, 67

Return Loss, 5, 14, 47, 53, 55, 64, 66, 67,
68

speed of light, 26, 37, 55, 60, 61

Susceptibility, 60

termination, 61

Termination, 61

time domain reflectometer, 59

Velocity of Propagation, 4, 26, 54, 55, 61,
64

waveform, 53, 54, 62
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