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'INTRODUCTION

Proterial offers value-added
services in system con-
struction to our customers,
based on its strong techni-
cal expertise in broadcast-
ing and information commu-
nications.

Our company gained entry to the TV broadcasting market
in 1961, at the opportunity to begin construction of UHF TV
repeater station. The company has since established a
solid track record in the development and delivery of pas-
sive parts such as antenna, duplexer , and coaxial cable,
etc. and in the construction of transmission stations.
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. From 1990, Our company started supplying antenna and
RICIIBFT,

low loss coaxial cable to base stations for mobile phones,
by leveraging on its technical expertise acquired in the
television broadcast domain.

Backed by our strong technical expertise and high reliabili-
ty, Our company offers value-added services in system
construction to customers in the broadcast and information
communications domain which is expected to continue to

expand.
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WA ZFE#E © Delivery track record
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Qur conpany has extensive experience and a long deliv-

ery track record in the broadcasting and information com
nuni cations domain, for the design, manufacturing and ser-
vicing of antenna and cable system

Coaxial Cables and Connectors
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Low Loss Coaxial Cables
Type: LHPX(AN)

Connectors for LHPX(AN)
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Super Flexible Coaxial Cables
Type: TFPX
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Connectors for TFPX

FHZE : Applications

- BENABIEREES

- YA 7 ORRER
- BOENERY

- Z OB ERERE

» Mobile telecommunication system.
» Microwave transmission system.

» Broadcast Transmission line.

+ Other communication systems.

( BEETE : Quality Management following I1SO 9001
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Quality management system to fulfill the high
reliability of broadcast and information commu-
nications system products.

In preserving our high reliability, all our conpany prod-
ucts spanning fromantenna systemto coaxial cable trans-
mssion system are nanufactured in accordance to the
IS®001 international standard under a quality nanagenent
systemthat is inplenented consistently across hardvare,
software and system engineering.
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'COAXIAL CABLES

Ao — )L DiEzE

HRIARY) T F L Uik Rk R — 7 vz, KBS — 70 (8% LHPX (AN))., 7L ¥ Y7 Vigsr—
T (B :TFPX) #d 0 ¥9, WINOMHE 7 — 70 SHEARICEMED Y 7Ly 72 22 LTEBY T3,

7Ly REKR)TO T T IV OBEREEETT,

)

LHPX (AN) 7 — 7 Vid, M6l 5du A 5 R 5 w58
RYLF LV afifghe LTBOREROBBD L) A A
BT DARETT,

) 4R & AOuter conductor

T BASZY =V FRE R Z RS0, Efgﬁﬁductor %71y XCorrugated outer conductor

AHREAZ RAM LS TE) £75

[ELEER]
CEEESNEIN
- V.SW.R. B/hZ

FhRE
Protective covering

cEBEHIMES RO HEARIE outer sheath
« HZREFEHARE Dielectric BERYTFL
< IM PEL SRARIIFL Black polyethylene

Highly foamed Polyethylene

TFPX 7 —7Vi&, OB A X — 2 DT O FEEHMESE JULFEVIIFEESR—T)
ERHT LD, EREEE R TV E T, Flexible Coaxial Cable TFPX

PEREAME T 45 2 & 2 K /MS 2 PRICHT 5 2 LT &

4}Ep:E AOuter conductor

> =73 ZE R4 . ER R
B 59 SHERHISROBEN ML AL T3y Inne:%conductor 271y XCorrugated outer conductor
(G 5EER]

- EREME RS TR !

CBRED /NPT

- V.SW.R. BS/hZ hRE

Protective covering

- HARFHDARER A outer sheath
. . Dielectric BERIIFLY
M 2R S3ERYTFL Black polyethylene

Highly foamed Polyethylene

( PRODUCT SPECTRUM

The hi ghly foaned pol yethylene dielectric high frequency coaxial cables are available as the lowloss cable
(type: LFPX AN), the flexible cable (type: TFPX). Every type of coaxial cable consists of an originally engineered

Toughl ex® outer conductor.
TOUGHEX is a registered trademark of Proterial, Ltd. in Japan.

)

LHPX(AN): Foamed PE Dielectric
Low Loss Coaxial Cable
LHPX-10D(AN) (1/5”) to 39D(AN) (1-25”)

The IHPX AN cable enploys a dielectric insulation that
consists of polyethylene highly foaned wth cellular nicro
gas bubbles, and this elimnates the need for gas mainte-
nance required in conventional products.

M annul arly corrugated outer conductor provide excel-
lent shielding and flexibility. m g

Special Features: 0 m 1 B

» Low Attenuation

* Low V.S.W.R.

+ Flexible

* No pressurization required
» Low IM production

FLEXIBLE COAXIAL CABLES
(Type : TFPX)

The TFPX cables are designed to be highly flexible for
ease of installation in tight wring space. THPX cables are
nmanufactured wth deep helical corrugations in the outer
conductor that permats it to be bent at very tight radivs wth
out any degradation in performnce.

TFPX : Foamed PE Dielectric
Flexible Coaxial Cable
TFPX-5D(14”) to 8D(3g")

Special Features: ﬁ

- Excellent Flexibility | ﬂ

» Low attenuation ‘

- Low V.S.W.R. _

+ No pressurigation required ' '

* Low IM production i

\




LHPX-39D(AN) LHPX-20D(AN)-CWT LHPX-10D(AN)-CCA
B E (Detail) P-8 P-10 P-12
~Fi%-#8& ( DIMENSIONS AND CONSTRUCTION )
ZHH(X Size 1-5g" 74" 1o
R 2442 (mm) 17.3mm 9.0mm 4.8mm
Inner Conductor e SHARINGT —MRAE BIERE SR T7ILIAR
Helical corrugated copper tube Copper welded tube Copper clad aluminum wire
e 544% (mm) 46.5mm 24.9mm 13.9mm
Outer Conductor e BRIV — MRS
Annular corrugated copper tube
e 2442 (mm) 50mm 28mm 16mm
Jacket RIIFL>
RE Polyethylene
EXM4E ( ELECTRICAL CHARACTERISTICS )
M E—4> X  Characteristic impedance 50+10Q
FERFEMEE  Velocity of propagation 88%
#EIFIEM  Insulation resistance 1000MQ-kmEl_E ( More than 1000MQ-km )
% E (A.C.50Hz) Dielectric strength 6000V 3000V 2000V
- IR EE  Jacket spark 8000V RMS 8000V RMS 8000V RMS
{EMH_EBRE#KE  Maximum operating frequency 2700MHz 5000MHz 8800MHz
10MHz 0.21 0.37 0.70
100MHz 0.68 1.20 217
REARE 500MHz 1.64 2.75 5.02
Attenuation
(dB/100m) 1000MHz 2.43 4.00 7.28
2000MHz 3.71 5.85 10.7
3000MHz - 7.50 13.4
10MHz 57 26.9 13.1
100MHz 16.8 8.22 4.07
ENEE 500MHz 6.74 3.45 176
Average power rating
(KW) 1000MHz 4.41 2.33 1.21
2000MHz 2.83 1.55 0.83
3000MHz - 1.21 0.66
A4 ( MECHANICAL CHARACTERISTICS )
BT EE in_g}é‘?é ond 250mm 120mm 70mm
Minimum bending PPy
radius Repeated bend 500mm 240mm 125mm
HFARES Tensile strength 3300N 1440N 1100N
FFAIEHE  Flat plate crush strength 20N/mm 14N/mm 20N/mm
r—7IVEE Approx. cable weight 1.38kg/m 0.36kg/m 0.20kg/m

TFPX-8D

TFPX-5D

SFRIBHE (Detail)

P-14

P-16

=4 .27 Size 3/8n 1/4"
R #1442 (mm) 2.9mm 1.9mm
Inner Conductor HE SEE T ILIAG $Fs
Copper clad aluminum wire Copper wire
g H44Z (mm) 9.5mm 6.5mm
Outer Conductor - SEARIIVY MRS
Helical corrugated copper tube

e 2442 (mm) 11.8mm 8.3mm
Jacket R)IFL>

ME Polyethylene

M1 E—42 X Characteristic impedance

50+1Q

EESEME  Velocity of propagation

84%

BRI HT  Insulation resistance

1000MQ-kmEl_E ( More than 1000MQ-km )

fHEE (A.C.50Hz) Dielectric strength 1500V 1000V
—ZIERMEE  Jacket spark 8000V RMS 7000V RMS
{EH_EBREKEL  Maximum operating frequency 13700MHz 21500MHz
10MHz 1.22 1.89
100MHz 3.97 6.04
REARE 500MHz 9.23 1358
Attenuation
(dB/1 Oom) 1000MHz 13.3 19.8
2000MHz 19.7 28.6
3000MHz 24.8 35.5
10MHz 7.01 3.99
100MHz 2.19 1.25
BhEE 500MHz 0.96 0.55
Average power rating
(kW) 1000MHz 0.67 0.39
2000MHz 0.46 0.27
3000MHz 0.37 0.22
B/t R e bend 30mm 25mm
Minimum bending EEL
radius 'Repeated bend 60mm 45mm
HRIRS  Tensile strength 600N
HFRIEHE  Flat plate crush strength 18N/mm
—7IVEE Approx. cable weight 0.16kg/m 0.12kg/m




) (V.S.W.R. SPECIFICATION)
Z¥E{LHk Standard type

V.S.W.R. : Maximum

1. #5& : CONSTRUCTION

Length 1~5m 5~30m 30~60m | 60~150m foove L

EE ITEM 91.&_:1-;;; e - ﬁ?ﬁlk Frequency Band (MHz) (Item.No)
Outer diameter Material hif Medium wave 04— 17 1.10 1.10 1.10 1.15 1.15
- el 17.3mn S ARIILY — MRE 48 Short wave 17— 41 1.10 1.10 1.10 1.15 1.15
“ '5’7119( ;;ductor He“Cai'mC”O;fU)gfrd i;’pp:f tube VHE. M (51) 41 — 230 1.10 1.10 1.10 1.15 1.15
Oucilfe?conductor 46.5m Annula/rﬂcor:rlugated c‘ol?;er tube : 230 — 470 110 110 110 115 115

prees FUIFL UHF (%1) 470 — 960 1.10 1.10 1.10 115 1.15 11

Jacket 50mn Polyethylene GSM800/900 818 — 960 115 115 115 115 1.15
PDC 1429 — 1513 115 115 115 115 1.15
2. 454 : CHARACTERISTICS GSM1800/1900 1710 — 1910 115 115 115 1.15 1.15
UMTS 1920 — 2170 115 115 115 115 1.15
EE ITEM | #1#& SPECIFICATION fis= REMARKS <4~8 MICRO 960 — 2500 (*2) 115 115 115 1.20 1.20

BRI (ELECTRICAL CHARACTERISTICS) (1) /N F (60MHZELP) F7213 5% VAV O E AW Ad, RIS BV TL200L FEd 5,

e . (#1) Specify frequency band within 60MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.20.
% - + Jlath.
IR 275 2 Characteristic impedance 5010 AL1OMHz (52) 51 (00MHZBLP) DI D7 i, TR S50 T LBOBL FE4
EEFEHEE Velocity of propagation 88% A¥5ME Nominal value (%2) Specify frequency band within 200MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.30.
FREDA O D EUX oW T BRI A2 728 v, Pl tact h ther f band i lied.
#IFIEH Insulation resistance more than 1000MQ-km DC 500V RSO BBES LA case contact us when oter frequency banc 1s appie
#ERE Capacitance 75pF/m /A¥5iE Nominal value ] )
— _ {E V.S.W.R. {t#% Low V.S.W.R. type V.8.W.R. : Maximum
1249742 X Inductance 0.188uH/m /AF5iE Nominal value
= ; ; : Connector
FE&E Dielectric strength 6000V A.C.50Hz for 1min Length 1~Bm 5~30m 30~60m 60~150m ,:«ggr\:a type
o —Z AR EE Jacket spark 8000V RMS Frequency Band (MHz) (Item.No)
BRI AEEE 90m0y 100m 5748 Norinal value GSM800 818 — 960 1.10 1.10 1.10 1.13 113
Dlr(_%Ct current FETBIE EFEEBE 20T i PDC 1429 — 1513 1.10 1.10 1.10 1.13 1.13
resistance Outer Conductor 40mQ/100m At ambient temperature of 20°C GSM1800/1900 1710 — 1910 110 110 110 113 113 1~11
{8 _EBRE K EL Maximum operating frequency 2700MHz UMTS 1920 — 2170 110 110 110 113 113
E—~87 Peak power rating 302kW FOUR BAND 1710 1950, 1920 — 2770 1.10 1.10 1.10 1.13 1.13
ZAEHRTE (dB/100m)(*) Nominal attenuation.”EHE=E (kW) Average power rating RV O WX IOV TIE B A {7280, Please contact us when other frequency band is applied.
E& %L Frequency (MHz) Attenuation (dB/100m) | Average power (kW)
10 MHz 021 57.0 (%4 Condition) 3. Jx2% Connectors
100 MHz 0.68 16.8 1 Z#% = 8 Nominal attenuation
200 MHz 0.98 114 EFEEBE 20C
500 MHz 1.64 6.74 At ambient temperature of 20°C
800 MHz 213 507 V.SWR.=1.0
900 MHz 209 471 2.BHRE Average power rating
1000 MHz 243 4.41 BERE 40C
- . AEEAFEE 100C
1500 MHz 3.11 3.41 At ambient temperature of 40°C and
1700 MHz 3.35 3.09 inner conductor temperature of 100°C; AN-39DH-NJ AN-39DH-DJ AN-39DH-WF(G)
1800 MHz 3.47 3.00 no solar loading
1900 MHz 3.58 2.92 VSWR.=1.0 T — R 4 ROL/IE | ABEERE [ g | @ B
2000 MHz 3.71 2.83 i Inner Contact uter Contact Plating Max.Length | Max.Dia.| Weight
5100 MHz 380 576 No. Interface type Description Type Number Attachment Attachment Body/Pin (mm) (mm) (2)
2200 MHz 3.90 269 1 N female Straight AN-39DH-NJ Self-Tapping Self-Flare White bronze/Silver | 137 63 980
2500 MHz 4.07 243 2 | S female Straight AN-39DH-SJ Self-Tapping Self-Flare Silver/Silver 137 63 980
#4945 (MECHANICAL CHARACTERISTICS) 3 | EIAJ20D Flange female Straight AN-39DH-WF(G) | Self-Tapping Self-Flare Silver/Silver 152 63 1230
S/0HF 42 Minimum bending radius
B—U=F Single bend 250mm
##EL Repeated bend 500mm 15[ 15 times
filFE— 4>k Bending Moment 55N*m
FA3R Tensile strength 3300N
FFAREHE Flat plate crush strength 20N/mm
r—JIVEE Approx. cable weight 1.38kg/m

() F AL, AEHEAED110%&E 9 %o (%) Maximum value is 110% of the nominal value.



1. #5& : CONSTRUCTION

SHEETIE ME - K
H ITEM Outer diameter Material
AEBB A 9.0 mm BERE
E Inner conductor ) Copper welded tube
S ERE (R 24.9 mn RRIWST — MREE
Outer conductor . Annular corrugated copper tube
i RYIFL >
Jacket 28 m Polyethylene
2. ¥5% : CHARACTERISTICS
I5H ITEM | #1& SPECIFICATION fis® REMARKS
TRV (ELECTRICAL CHARACTERISTICS)
441 E—4 > X Characteristic impedance 50+10Q At 10MHz
KEFEHER Velocity of propagation 88% AFME Nominal value

#EIFIEH Insulation resistance

more than 1000MQ-kmd_E

DC 500V

#ERE Capacitance 76pF/m /AF5iE Nominal value
124942 X Inductance 0.19uH/m /AF5iE Nominal value

fEE /£ Dielectric strength 3000V A.C. 50Hz for 1min
I —RHERMEE Jacket spark 8000V RMS
'Dlﬁiféﬁgfb . E‘!;”:‘*EZ?}E“‘” 220mQ/100m %Efgorgg% value °
resistance Outer conductor 130mQ/100m At ambient temperature of 20°C
&£ L BRE K% Maximum operating frequency 5000MHz
E—7E 7 Peak power rating 90kW

ZHEFFE (dB/100m)(*) Nominal attenuation.EHRE (kW) Average power rating

&% Frequency (MHz) Attenuation (dB/100m) | Average power (KW)
10 MHz 0.37 26.9 (%1% Condition)
100 MHz 1.20 8.22 1245 8 Nominal attenuation
200 MHz 1.72 5.69 EFEEE 20C
500 MHz 275 3.45 At ambient temperature of 20°C
800 MHz 3.50 2,65 V.SWR. =10
900 MHz 375 248 2.ZEHRE Average power rating
1000 MHz 4.00 233 RERE 40C
. : AEEHEE 100C
1500 MHz 5.00 1.84 At ambient temperature of 40°C and
1700 MHz 5.44 1.69 inner conductor temperature of 100°C;
1800 MHz 5.60 1.64 no solar loading
1900 MHz 5.75 1.60 V.SWR.=10
2000 MHz 5.85 1.55
2100 MHz 5.99 1.51
2200 MHz 6.13 1.48
2500 MHz 6.75 1.36
3000 MHz 7.50 1.21
3400 MHz 8.12 1.11
4000 MHz 8.95 1.01
5000 MHz 10.3 0.881
a5 (MECHANICAL CHARACTERISTICS)
B/ $4Z Minimum bending radius
B —UZ Single bend 120mm
#RL Repeated bend 240mm 15H 15 times
Bh(FE—*>b Bending Moment 25N'm
AR/ Tensile strength 1440N
FFREHE Flat plate crush strength 14N/mm
r—7IVEE Approx. cable weight 0.36kg/m

() BRI L, AEHEAED110%& 9 5o (%) Maximum value is 110% of the nominal value.
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(V.S.W.R. SPECIFICATION)
Z¥E{LHk Standard type

V.S.W.R. : Maximum

Length 1~5m 5~30m 30~60m | 60~150m | Above el

Frequency Band (MHz) 150m (Item.No)
F7% Medium wave 0.4 — 1.7 1.10 1.10 1.10 1.15 1.15
%2 Short wave 1.7 — 41 1.10 1.10 1.10 1.15 1.15
41 — 230 1.10 1.10 1.10 1.15 1.15
VHF, FM (1) 230 — 470 1.10 1.10 1.10 1.15 1.15
UHF (1) 470 — 960 1.10 1.10 1.10 1.15 1.15

GSM800 818 — 960 1.15 1.15 1.15 1.15 1.15 1~11

PDC 1429 — 1513 1.15 1.15 1.15 1.15 1.15
GSM1800/1900 1710 — 1910 1.15 1.15 1.15 1.15 1.15
UMTS 1920 — 2170 1.15 1.15 1.15 1.15 1.15
960 — 2700 (*2) 1.15 1.15 1.15 1.20 1.20
YA7R MICRO 2700 — 3000 1.20 1.20 1.20 1.20 1.20

(k1) XUF (60MHZEAN) E7213F v AV OIFE AR W Ad, X 5BV TL20M T Ed 2,

(#1) Specify frequency band within 60MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.20.
(2) /N F (200MHzBAN) DFR E A&, MBI BN TL30L FET %,

(#2) Specify frequency band within 200MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.30.
RSO EIX oW TIEB I A 8{728, Please contact us when other frequency band is applied.

{E V.S.W.R. t# Low V.S.W.R. type V.S.W.R. : Maximum
] Length 1~5m 5~30m 30~60m | 60~150m faove Cot';'r:)?tor
requency Band (MHz) (Iltem.No)
GSM800 818 — 960 1.10 1.10 1.10 1.13 1.13
PDC 1429 — 1513 1.10 1.10 1.10 1.13 1.13
GSM1800/1900 1710 —1910 1.10 1.10 1.10 1.13 1.13 1~11
UMTS 1920 — 2170 1.10 1.10 1.10 1.13 1.13
FOUR BAND (818~ 300 Taze —1o1% 1.10 110 1.10 113 113

UMD W R X oW TIE BRI A 8728\, Please contact us when other frequency band is applied.

3. 3x2% Connectors

NP-20DH-CWT NJ-20DH-CWT WF-20DH-CWT
HE 5 ,
tom|  EEE | ARME | & |0 Coact | Outr Contact | Plating | Narlagh MaxDia,| Woight
Attachment Attachment Body/Pin (mm) (mm) (g)

1 N male Straight NP-20DH-CWT Spring finger Self-Flare White bronze/Silver 49 35 130
2 | N female Straight NJ-20DH-CWT Spring finger Self-Flare White bronze/Silver 51 35 140
3 | S male Straight SP-20DH-CWT Spring finger Self-Flare White bronze/Silver 49 35 130
4 | S female Straight SJ-20DH-CWT Spring finger Self-Flare White bronze/Silver 51 35 140
5 | EIAJ20D female Straight WF-20DH-CWT Spring finger Self-Flare White bronze/Silver 72 58 400

11
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1. #5& : CONSTRUCTION

SETiE ME - K
H ITEM Outer diameter Material
R A8 ST LT AR
= Inner conductor ' Copper clad aluminum wire
NEREE 13.9 mn BRRRaT — MEE
Outer conductor . Annular corrugated copper tube
i RYUIFL >
Jacket 16 m Polyethylene
2. 1% : CHARACTERISTICS
I5H ITEM | #1& SPECIFICATION fis®& REMARKS
EXREYHE M (ELECTRICAL CHARACTERISTICS)
41> E—4 > X Characteristic impedance 50£1Q At 10MHz
KEFEHER Velocity of propagation 88% AFME Nominal value

#EIFIEH Insulation resistance

more than 1000MQ-km

DC 500V

E#ERE Capacitance 76pF/m A& Nominal value
124742 Z Inductance 0.19uH/m /AF5iE Nominal value

&£ Dielectric strength 2000V A.C. 50Hz for 1min
S —XMARMIEE Jacket spark 8000V RMS
'Dlﬁi?éﬁiitﬁfltmem E‘!;”:‘*EZ?}E“‘” 150mQ/100m %Efgoggﬂ value °
resistance Outer conductor 220mQ/100m At ambient temperature of 20°C
&£ L BRE K% Maximum operating frequency 8800MHz
E—28&7) Peak power rating 40kW

ZEEFFE (dB/100m)(*) Nominal attenuation”EHRE (kW) Average power rating

(V.S.W.R. SPECIFICATION)
Z¥E{LHk Standard type

V.S.W.R. : Maximum

Length 1~5m 5~30m 30~60m | 60~150m e Cotr:;:)?tor
Frequency Band (MHz) 150m (Iltem.No)
3% Medium wave 0.4 — 17 1.10 1.10 1.10 1.15 1.15
£23% Short wave 17— 41 1.10 1.10 1.10 1.15 1.15
41 — 230 1.10 1.10 1.10 1.15 1.15
VHF, FM (1) 230 — 470 1.10 1.10 1.10 1.15 1.15
UHF (1) 470 — 960 1.10 1.10 1.10 1.15 1.15 1~10
GSMB800 818 — 960 1.15 1.15 1.15 1.15 1.15
PDC 1429 — 1513 1.15 1.15 1.15 1.15 1.15
GSM1800/1900 1710 — 1910 1.15 1.15 1.15 1.15 1.15
UMTS 1920 — 2170 1.15 1.15 1.15 1.15 1.15
960 — 2700 (*2) 1.15 1.15 1.15 1.20 1.20 1~2
=40 MICRO 2700 — 3000 1.20 1.20 1.20 1.20 1.20 4~10
3625 — 4200 1.25 1.25 1.30 1.30 1.35 >
5800 — 6500 1.30 1.30 1.35 1.35 1.40

(1) NUF (60MHZEL) F7213F v RVDIRE D R Wi Arid, RIEEIX 5328V TL20D T ET %,
(1) Specify frequency band within 60MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.20.
(32) 7N F (200MHzELN) DFR E A5, AW BIX M BNTL30 FEd 5,
(%2) Specify frequency band within 200MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.30.
FREUS DT D ELIX oW TIEBRA 758, Please contact us when other frequency band is applied.

{& V.S.W.R. £ Low V.S.W.R. type

V.S.W.R. : Maximum

Length 1~5m 5~30m 30~60m | 60~150m foove oL
Frequency Band (MHz) o (Item.No)
GSM800 818 — 960 1.10 1.10 1.10 1.13 1.13
PDC 1429 — 1513 1.10 1.10 1.10 1.13 1.13
GSM1800/1900 1710 — 1910 1.10 1.10 1.10 1.13 1.13 1~10
UMTS 1920 — 2170 1.10 1.10 1.10 1.13 1.13
FOUR BAND (B18 T 900. 1822 T 191 1.10 1.10 1.10 1.13 1.13
R PSS BIX 2o W TIE B A {728, Please contact us when other frequency band is applied.
3. Jx%%J% Connectors
NP-10DH-CCA NJ-10DH-CCA WF-10DH-CCA
oy DES L S P =
':f:‘ Intefﬁf‘iype Dﬁtﬁﬁt‘; . Type%ﬁ'mber sl | s P)l(aii:g_ Maﬁeéngih o Weight
Attachment Attachment Body/Pin (mm) (mm) (g)
1 N male Straight NP-10DH-CCA Spring finger Self-Flare White bronze/Silver 45 24 80
2 | N female Straight NJ-10DH-CCA Spring finger Self-Flare White bronze/Silver 46 24 70
3 | S male Straight SP-10DH-CCA Spring finger Self-Flare White bronze/Silver 45 24 80
4 | S female Straight SJ-10DH-CCA Spring finger Self-Flare White bronze/Silver 46 24 70
5 | EIAJ20D female Straight WF-10DH-CCA Spring finger Self-Flare White bronze/Silver 71 58 350

E& %L Frequency (MHz) Attenuation (dB/100m) | Average power (KW)
10 MHz 0.70 13.1 (%t Condition)
100 MHz 2.17 4.07 1.12#5% %= 8 Nominal attenuation
200 MHz 3.10 2.85 EEEE 20C
500 MHz 5.02 1.76 At ambient temperature of 20°C
800 MHz 6.46 137 V-S-v"l’-: =10 .
900 MHz 6.87 1.28 2-%%%; i\“(f)eogge power rating
1000 MHz 7.28 1.21 REREAERE 100°C
1500 MHz 9.09 0976 At ambient temperature of 40°C and
1700 MHz 9.74 0.906 inner conductor temperature of 100°C;
1800 MHz 10.1 0.882 no solar loading
1900 MHz 10.4 0.857 V.SWR.=10
2000 MHz 10.7 0.833
2100 MHz 11.0 0.810
2200 MHz 11.2 0.796
2500 MHz 121 0.735
3000 MHz 134 0.664
5000 MHz 18.0 0.495
6000 MHz 20.1 0.445
8000 MHz 23.8 0.375
8800 MHz 25.2 0.355
Ay 451 (MECHANICAL CHARACTERISTICS)
/N T 34Z Minimum bending radius
B —UZ Single bend 70mm
& RL Repeated bend 125mm 15[ 15 times
#f E— x> Bending Moment 3.8N'm
FFR5RS Tensile strength 1100N
FFREHE Flat plate crush strength 20N/mm
r—7IVEE Approx. cable weight 0.20kg/m

() B R LE, FEHEfED110%E 9 5o (%) Maximum value is 110% of the nominal value.
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CABLE DATA : TFPX-8D(3/8") (V.S.W.R. SPECIFICATION)

Z¥EMH  Standard type V.S.W.R. : Maximum
1. #&i& : CONSTRUCTION o — P—
1~5m 5~30m 30~60m 60 type
T STk HE - ik Frequency Band (MHz) m (Item.No)
Outer diameter Material ik Medium wave 04— 17 1.10 1.10 1.10 1.20
- AIER & A 29mm AT IV AR %2 Short wave 1.7 — 41 1.10 1.10 1.10 1.20
_— Inner conductor : Copper clad aluminum wire 21— 230 110 110 110 120
FEIECRES S ARG — MRS VHF, FM (*1) - . - .
A 9.5m . & ’ 230 — 470 110 110 110 120
Outer conductor Helical corrugated copper tube
. N UHF (1) 470 — 960 1.10 1.10 1.10 1.20 1~3
A% 118 RUYIFL>
Jacket 8mn Polyethylene GSM800 818 — 960 1.15 1.15 1.15 1.25
PDC 1429 — 1513 1.15 1.15 1.15 1.25
2. 454 : CHARACTERISTICS GSM1800/1900 1710 — 1910 115 115 115 1.25
UMTS 1920 — 2170 1.15 1.15 1.15 1.25
IgH ITEM | #i1& SPECIFICATION fis®& REMARKS 960 — 2700 (*2) 1.20 1.20 1.25 1.30 1~p
Z 5 M4 (ELECTRICAL CHARACTERISTICS) 2700 — 3000 120 1:20 1.25 1.30
T — " <4%0 MICRO 3625 — 4200 1.25 1.25 1.30
M4 2 E'—4 > X Characteristic impedance 50+10Q At 10MHz 5800 — 6500 130 130 135 1D
KRFEHEE Velocity of propagation 84% AFE Nominal value 7900 — 8050 1.35 1.35 1.40
#EFIEHL Insulation resistance More than 1000MQ-km DC 500V (%1) 3R (60MHZEL) F7213F v VAV DI E D W Arld, I IX /0 C BWTL20L FET 5,
I . - (#1) Specify frequency band within 60MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.20.
Sl /N
HERE Capacitance 77pF/m ‘A% Nominal value (%2) /3 F (200MHZLL) OFFE DR\ trid, R RIX B CTL30 M T Ed %,
12549452 Inductance 0.185uH/m A¥FFME Nominal value (#2) Specify frequency band within 200MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.30.
FREUAN DS B EIX 2DV TIE B A EL{723 W, Pl tact h ther f band i lied.
fHELE Dielectric strength 1500V AC. 50Hz for 1min AL LAY O JET e 41X 4 fEE<7es ease contact us when other frequency band is applie |
&~ ZHERTHBE Jacket spark 8000V RMS {K VS.W.R. ¥ Low V.S.W.R. type V.S.W.R. : Maximum
E A PIEBEIE 420mQ/100m “AFfiE Nominal value Connector
Direct current et BERE 20C Length 1~5m 5~30m 30~60m A(;’(;"’e type
resistance QIR tor 330mQ/100m At ambient temperature of 20°C Frequency Band (MHz) (] (ltem.No)
&£ L BRE K% Maximum operating frequency 13700MHz GSM800 818 — 960 1.10 1.13 1.15 1.20
E—4E7H Peak power rating 13.9kW PDC 1429 — 1513 1.10 1.13 1.15 1.20
5 e b ; ; e - GSM1800/1900 1710 — 1910 1.10 1.13 1.15 1.20 1~3
Z# = E (dB/100m)(*) Nominal attenuation ”EHAEE (kW) Average power rating UMTS 1920 — 2170 110 113 115 120
B % Frequency (MHZ) Attenuation (dB/100m) | Average power (kW) FOUR BAND 818 13?& 1429 — 1513, 1.10 113 115 120
10 MHz 1.22 7.01 (%% Condition) FREUS DT D ELIX oW T BRA 728, Please contact us when other frequency band is applied.
100 MHz 3.97 219 1 2% = 8 Nominal attenuation
200 MHz 5.69 1.54 EERE 20°C
500 MHz 9.23 0.957 At ambient temperature of 20°C 3.3 *7 9 Connectors
800 MHz 1.9 0.748 VSWR.=1.0
900 MHz 127 0.703 2. FEIBE Average power rating
1000 MHz 133 0.665 BEIRE 40C
: : AEBEFEE 100C
1500 MHz 16.8 0.536 At ambient temperature of 40°C and
1700 MHz 18.2 0.502 inner conductor temperature of 100°C;
1800 MHz 18.7 0.486 no solar loading
1900 MHz 19.2 0.472 VSWR. =10 NP-TF-8D NJ-TF-8D NLP-TF-8D
2000 MHz 19.7 0.460
2100 MHz 20.2 0.448 . " VR S ER SR Xy¥ R& 253 gE
2200 MHz 207 0.437 I:f m Int fﬁ‘-ﬂi Dﬂﬁﬁ’f‘ T g;f' b Inner Contact | Outer Contact Plating Max.Length | Max.Dia.| Weight
5200 MH 5 2' o 0'4 07 & EEIaCCRVDE ESCDEON Y2E WEEEr Attachment Attachment Body/Pin (mm) | (mm) (g)
z . . - -
3000 MHz 248 0.369 ; N ;nale :tra!ght NP—TF—:D Basket Flare Nlckel/:old 2; 22 :8
5000 MHz 334 0278 N female Tralght NJ-TF-8D Basket Flare N!ckel/ !Iver 1
6000 MHz 365 0.251 3 | Nmale Right angle | NLP-TF-8D Basket Flare Nickel/Silver | 38/66 23 120
7000 MHz 39.4 0.230
8000 MHz 43.4 0.213
10000 MHz 50.9 0.187
12000 MHz 571 0.169
A 451 (MECHANICAL CHARACTERISTICS)
B/N\#F$4Z Minimum bending radius
B —U= Single bend 30mm
&L Repeated bend 60mm 15[ 15 times
#hlfE— %> b Bending Moment 2N'm
AR Tensile strength 600N
FFAREAE Flat plate crush strength 18N/mm
r—7IVEE Approx. cable weight 0.16kg/m

() Fe AL, AEHEAED110%E T %o (%) Maximum value is 110% of the nominal value.
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CABLE DATA : TFPX-5D(1/4")

(V.S.W.R. SPECIFICATION)
Z¥E{LHk Standard type

V.S.W.R. : Maximum

e .
1. #%i& : CONSTRUCTION po— — E—
1~5m 5~30m 30 type
HE ITEM &k ME - Bk Frequency Band (MHz) m (Item.No)
Outer diameter Material il Medium wave 0.4 — 1.7 1.10 1.10 1.10
AEBB A 1.9m SHAR %8% Short wave 1.7 — 41 1.10 1.10 1.10
—— W Inrler\éconductor ) _ Cc?pper vyire _ VHE 1) 41 — 230 110 110 110
A& 6.5m SEARILG - PRE ’ 230 — 470 110 110 110
Outer conductor Helical corrugated copper tube qmd
e 63 FUIFLS UHF (1) 470 — 960 1.10 1.10 1.10
Jacket - P0|yethy|ene GSM800 818 - 960 1.15 1.15 1.15
PDC 1429 — 1513 1.15 1.15 1.15
2. 454 : CHARACTERISTICS GSM1800/1900 1710 — 1910 115 115 115
UMTS 1920 — 2170 1.15 1.15 1.15
I5H ITEM | #1& SPECIFICATION fiE®& REMARKS 960 — 2700 (*2) 1.20 1.20 1.25
EXEEE (ELECTRICAL CHARACTERISTICS) 2700 — 3000 1.20 1.20 1.25
441 E—4 > X Characteristic impedance 50+10Q At 10MHz 3625 — 4200 1.25 1.25 1.40
- E— - - o ey - <40 MICRO 5800 — 6500 1.30 1.30 1.40 1~3
K RIEHEER Velocity of propagation 84% A% fE Nominal value 7900 — 8050 135 135 1.40
HEAFIEH Insulation resistance More than 1000MQ-km DC 500V 10950 — 12750 1.40 1.50 -
B ERE Capacitance 80pF/m /AFME Nominal value 14000 — 14500 1.40 1.50 -
12449422 Inductance 0.205uH/m AFFE Nominal value (1) 732K (60MHZEAN) E7213F v Y ANV DIEE AL I EIX 502 BV TL20BL FEd 5,
(#1) Specify frequency band within 60MHz bandwidth. If not specified, maximum V.S.W.R. in this range is 1.20.
f&[E Dielectric strength 1000V A.C. 50Hz for 1min (2) 31 (200MHZBAN) D@ A&, B BIX BV TLI0M LT 5,
S — ZMASTHEE Jacket K 7000V RMS (*2) Specify fr‘eq’uency band within ZOOMH; bandwidth. If not specified, maximum V.SW.R. in this range is 1.30.
Y~ AMERTELE Jao eﬁ s\zar EREUADJE I B X DWW TIE B A {728, Please contact us when other frequency band is applied.
=Rk iie puEsgs 650mQ/100m /AF5fE Nominal value
Direct current ey BEEREE 20T ]
resistance Outer conductor 480mQ/100m At ambient temperature of 20°C {E V.S.W.R. 11:1.% Low V.S.W.R. type V.S.W.R. : Maximum
&£ L BRE K% Maximum operating frequency 21500MHz
E—8hH l; K 6.4kW s 1~5m 5~30m Above Cotr;rl::eector
— Y& ti . =~ a
7] Peak power rating Frequency Band (MHz) 30m (Item.No)
& f : P =] :
ZHHZE (dB/100m)(*) Nominal attenuation,”E1AE (kW) Average power rating GSMB00 818 — 960 110 113 115
E&# Frequency (MHz) Attenuation (dB/100m)| Average power (kW) PDC 1429 — 1513 110 113 115
10 MHz 1.89 3.99 (%% Condition) GSM1800/1900 1710 — 1910 1.10 1.13 1.15 1~4
100 MHz 6.04 1.25 125 =& Nominal attenuation UMTS 1920 — 2170 1.10 1.13 1.15
200 MHz 8.59 0.880 BB 20C . FOUR BAND JB18- S0 1z e 1.10 113 1.15
500 MHz 138 0.551 At ambient temperature of 20C - A N - 3 )
VSWR.=1.0 EREPS D WX IOV TUE B G728\, Please contact us when other frequency band is applied.
800 MHz 17.7 0.432 s
900 MHz 188 0.406 2.8 ﬁi Aveorage power rating
EIE:SE 40°C 3. 30x&% Connectors
1000 MHz 19.8 0.385 s 2 .
AEBEFEE 100C
1500 MHz 24.5 0.311 At ambient temperature of 40°C and
1700 MHz 26.4 0.291 inner conductor temperature of 100°C;
1800 MHz 27.2 0.283 no solar loading
1900 MHz 27.9 0.275 V.SWR. =10
2000 MHz 28.6 0.267
2100 MHz 29.3 0.261
2200 MHz 30.0 0.254
2500 MHz 32.4 0.238 NP-TF-5D NJ-TF-5D
3000 MHz 35.5 0.216
5000 MHz 47.6 0.164 b 3 “ 4 =
. 4 DEERS SHERE (R Xy% R & =
6000 MHz 52.8 0.148 I:f m Int fﬁﬁi Dﬂﬁﬁf T g;f' b Inner Contact | Outer Contact Plating Max.Length | Max.Dia.| Weight
7000 MHz 585 0136 © MEREED 1322 E=sunion YLt NIy Attachment Attachment Body/Pin (mm) (mm) (g)
8000 MHz 62.5 0.126 1 | N male Straight NP-TF-5D Solder Flare Nickel/Silver 47 21 60
10000 MHz 71.4 0.112 2 N female Straight NJ-TF-5D Solder Flare Nickel/Silver 49 16 50
12000 MHz 79.8 0.101 3 | N male Right angle NLP-TF-5D Solder Flare Nickel/Silver | 37/56 23 80
15000 MHz 90.6 0.089
20000 MHz 109 0.075
9451 (MECHANICAL CHARACTERISTICS)
/LT ¥4E Minimum bending radius
B —UZ Single bend 25mm
&=L Repeated bend 45mm 15[ 15 times
fhlfE—%>b Bending Moment 1.5N'm
FFA3R Tensile strength 600N
FFAEAE Flat plate crush strength 18N/mm
r—7IVEE Approx. cable weight 0.12kg/m

() F AL, AEHEAED110%E T %o (%) Maximum value is 110% of the nominal value.
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Ao — Z )i T—2% - TECHNICAL DATA ON COAXIAL CABLES

EIRE — B=REFE : ATTENUATION-FREQUENCY CHARACTERISTICS

[E#—Z )Lk —% : TECHNICAL DATA ON COAXIAL CABLES

B — 9B HEEEY - AVERAGE POWER RATING-FREQUENCY CHARACTERISTICS

{Ki8XR.EE o — )L : Low Loss Coaxial Cables LHPX(AN)

(dB.~100m)

BB —RE R

Attenuation—Frequency Characteristics

100

10

NN

\

B RE
Nominal Attenuation

0.1

10

100 1000
EEEL  Frequency

10000
(MHz)

r—JIEIZ (BEHAX)

Cable Type, (Nominal Size)

‘LHPX-10D(AN)-CCA,(1/2")
-LHPX-20D(AN)-CWT,(7/8")
‘LHPX-39D(AN),(1-5/8")

Z1$:Conditions

-EEEE20C
At ambient temperature
of 20°C

AREE(E
Nominal value

JULxY IV EE 4 — ) : Flexible Coaxial Cables TFPX

RRE—m=ERE

BEEL  Frequency

(dB.~100m) Attenuation—Frequency Characteristics
1000
5
= 100 =
[} A
= E —
#%t § L]
£ 10 Tl
2 =
I e
A
_~ LA
= | A
=l
1
10 100 1000 10000 100000
(MHz)
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T—JNEZ (IBEHY/X)

Cable Type, (Nominal Size)

‘TFPX-5D,(1/4")
‘TFPX-8D,(3/8")

Zf4:Conditions
-BEEBE20C
At ambient temperature
of 20°C
ARHE(E
Nominal value

{KiELH-BE o — )L : Low Loss Coaxial Cables LHPX(AN)

BHEE

ARH-BAREH

Zf4:Conditions

10E)KW) Average Power Rating—Frequency Characteristics EFEEEA0C
At ambient temperature
of 40°C
I~ L -REEFEE100C
_g 10 \\\\ \ Inner conductor temperature
S of 100°C
S i =~ :
g ~ T ~ T=JINEZ (IZEHIX)
% NN \\\ || Cable Type, (Nominal Size)
o ! 1 | -LHPX-39D(AN),(1-5/8")
< I +-LHPX-20D(AN)-CWT,(7/8")
T -LHPX-1 OD(AN)-CCA,(1/2"
0.1
10 100 1000 10000
(MHz)

BEEL  Frequency

JU*YJIVH.EE 4 — ) : Flexible Coaxial Cables TFPX

BHEE

ARB-BHTRNHE

Z1{$:Conditions

100-0(|SW) Average Power Rating—Frequency Characteristics EBEA0C
At ambient temperature
of 40°C
10.00 -REBEABE100°C
.fgn Inner conductor temperature
i of 100C
o \\n
IJc;_> 1.00 T~
§ i T=7INEZ BESIX)
o ™ \::‘ . Cable Type,(Nominal Size)
< o010 et -TFPX-8D,(3/8")
=& — -TFPX-5D,(1/4")
0.01
10 100 1000 10000 100000
(MHz)

FEEEL  Frequency
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&
ACCESSORIES

BEEF7>H—I%2% . ANCHOR CONNECTORS AS A COUPLING ELEMENT

72 Hh—aAxI DA% : Applications of Anchor Connector

75U e 75 vVl (EIAEIA] BK) 247 ¥ MY iFohiyr— = .
; . v / S LIST OF ACCESSORIES
o e TNERAET B0, ZORLEEOBRT L LTT ¥ 5 — fIPEaE Y X ~
C t IR I % LE9, .
onnestor BHLzy oy —JLEESS : @it -
Cable Clamps Earthing Kit
® For joining tvo cables attached with the flange type (HAHA N r’@
g standard) connectors, an anchor connector is used to bridge the @ \“-‘«
/ L connection between the inner conductors. q ~
%74 A %
Anchor 1l
Connector
ﬁéﬂn: “
| E @5 AOEE ! ORAATAVT
; 7 Wall Glands ARvFIT:
=4 ; TSI H0|st|_ng
i Ixv4 Stockings
Flange Type
Connector
ESB7 > Hh—1xo%5—& : Overview of Anchor Connectors
mEY 2SS Th—a3T8HE Ay 4NEB O__E& -
Connector Type Anchor Connector Type Plating % /‘j/:%nn = - 0 VER VlE W OF AC CESSOR/ES
EIAZg" ACX-7g-S(AG) Silver ' 4r—F)V:Cable 3B &:Accessories
5. 5 ) r—JIEZ 12 EE£E8 AR 5 AO0£E KAZRTF12T Jx 72t H
EIA1938 ACX-198-S(AG) Silver Cable Type H4X Cable Clamps Earthing Kits Wall Glands PASE BT E
Nominal Hoisting Special tool
Size Stockings for attaching
ACX-20D Copper (inch) connector
IZI:n/gg ’Eype EIAJ-20D
B - i x _5 " O O O O O
ACX-20D-S(AG) Silver LHEXCSIDIAN) 1-98 Available Available Available Available Available
EOXH
ACX-39D Copper = :
[R#h4r—7 )b o O O O O O
EIAJ-39D Low Loss LAl P22 OB AT "8 Available Available Available Available Available
ACX-39D-S(AG) Silver (Cezitel] 2l
- Y 1 " O O O O O
(BB s fh 7 SR ‘Tnsulator : PTFE LAl AR REE 72 Available Available Available Available Available
B R AT -Conductor : phosphor bronze
ACXIZ. Anchor connector for coaxial waveguide®H& 340 0)
. TLES T UF=2E D 8 — — — — Available
A7 IRBEZDRA Y FUAONEICEI ST, Ty h—2 Bléhs—J I
7 FMYHIPE SN T, EIAJ-20D. EIAJ-39D i3 - X Flexible
mlﬁlﬁ:if:&iﬁﬂ&)o g%ﬁ%%iﬁﬁb‘f:ffcfij_o Coaxial Cables TFPX- 5 D 1/4“ — —_— _— —_— A O|b|
vallaple

20

The anchor connector nodel nane is derived fromthe con-
nector nodel nane and the type of plating naterials. The HAI-
20D and HAI-39D connectors are available as the silver-plated
type or the copper-plated type.
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BORIZT

it - EARTHING KITS

VoA NS, KRN — 7V & LT
LTwWEd,

G THIE UCid, SRR R/ sk R o 7
V== VU E L, T30 & LAY
Va2 AEREAD RIS EAMT. 20 RICETFA T — A
MO N FEPST T, 51T, &k 20T —
7 (HE@AE T —7 - PVC 5T —7) TEWVAKWLHZ 1T
wEF,

OFTH-E|A v 2
TINNED COPPER MESH
QTN T — X%
GROUNDING WIRE
O TAVAN
TIGHTENING CLAMP (COPPER)

@ECHET -7

®PVCT—7
ADHESIVE PVC TAPE

Qr conpany nanufactures earthing kits for use wth the
lowloss coaxial cable. For the grounding vork, after a
preparation step that invol ves the outer jacket renoval and
outer conductor surface cleaning, a tinned copper nesh is
wapped around the outer conductor, and a tightening clanp
with a termnal-attached grounding wre is then nounted on
top. Two types of tapes (self bonding rubber tape, PMC
tape) are then applied over the surface as a vaterproofing
neasure.

SELF-BONDING RUBBER TAPE

@ TINNED COPPER MESH

@ GROUNDING WIRE

(INNER CONDUCTOR:COPPER)
JACKET=PVC

(3 TIGHTENING CLAMP (COPPER)
(4) SELF-BONDING RUBBER TAPE
(5) ADHESIVE PVC TAPE

N\

N
N\

Approx,1000

4r—7JV:Cables AR HEmEE Q'ty of Parts
itk
r—JIEZ B REtE 8 TIHox rhE BhzKT L
YA Earthing Kit (iR ft) SRS 2T Ezir—7 F—7
Cable Type Nominal Type Copper Tightening [ Tinned Copper Adhesive Self-bonding
Size(inch) Clamp with wire Braided Mesh PVC Tape Rubber Tape
e, LHPX-39D(AN) 1-%“ GB-39DAN-N 1set 1ea. 2ea. 3ea.
ﬁﬁﬁm“
s~ LHPX-20D(AN)-CWT 74" GB-20DAN-N 1set 1ea. 2ea. 2ea.
Low Loss
Coaxial Cables || oy 1opnycoa| 15" | GB-10DANN 1set lea. lea. tea.

22

SAOFE : WALL GLANDS

FLAOGBIZRENICr — 7V & BER A 5] & A te
B. BiAKRZHMICHA L9, UttosAO4RIZ, T4
T—=UHAry by LEBEO2HEO T -V 7Hh 5
SN TBY., BTAFESTT,

@5 AOFE : Wall Glands

The vall gland is used for vaterproofing purposes, vhen
drawng the cable fromthe vall surface to the inside of the
station building. The vall gland fromour conpany consists
of a rubber boot gasket, a holder plate and tvo kinds of tap-
ing, vwhich makes it easy for installation works.

Out door :

Wall

\ ] —
Self-bonding tape Wz_ :I

(

Vi

Cable

Adhesive PVC tape

i i
Holder plate / / i

Rubber boot gasket

r—7)V:Cables 5hAO£EAE EBmEEQ'ty of Parts
T-TNEE | BESAZ | \ya)l Gland Type | TLT—YARTI AR WEELTF—7 | BkdLF—7
Cable Type Nominal Rubber Boot Gasket Holder Plate Adhesive PVC Tape Self-bonding
Size Rubber Tape
%Qfﬁg LHPX-39D(AN) | 1-58" | WMS-39DAN-1C lea. 2ea. 2ea.
E
—JI B
T | exaomiowt | 7' | wivs200AN-1C fea fea tea
ial
Qoaxial | | ox 100ANKCCA | 14" | WMS-10DAN-1C Tea. e 1ea.
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( TR SEfFFHIFHTE : Special tool for attaching connector

WHOEIRIRY TF L Vg — 7 v LHPX(AN),
TFPX @ 3 % 7 & B3 455k % TR LE T,

A RT 12X hvF+22  HOISTING STOCKINGS

FAAFAVTANYF U AIE F—T NV THEME, 94
YFTOMVEF. BY FFRCr =T ViCh b h %
ST BB L,

Special tool is needed for attaching connector to our
LHPX(AN) and TFPX cable.

The hoisting stocking is used in cable installation verks,
to distribute the stresses that occur during lifting and lover-
ing by a wnch. The wre nash is a standard structure, supe-
rior in tensile strength and allovs installation at any arbi-

BORIZT

24

w o~ M ¥ 2 z . . N N R
TAXA Y 2 iR R Lfk? » BRFP R, trary point along the full length of the cable (a S0minstalla- #r—7 LA Cable Type =%+ X:Nominal Size(inch) #%%% T B:Special Tool
T NVEROLEO KIS AR T (ERINY tion interval is recommended). :
. LHPX-39D(AN) 1-5/8” Y4 —> Cutting gauge
k& 50m)
LHPX-20D(AN)-CWT 7/8" Y4 —> Cutting gauge
LHPX-10D(AN)-CCA 1/2” Y4 —> Cutting gauge
TFPX-8D 3/8” JL7IE  Flaring tool
TFPX-5D 1/4” JL7IE Flaring tool
MR T EIZK IR IO =T VES RO L, T TS0,
Please prepare the general tools shown in manual of each connector.
TIERRAATAVITARYF T B FEERRKA AT AV IARyF T
Hoisting stocking for Installation Hoisting stocking for hanging/fixing
/r—7J)l:Cables KA T 129 ZhyF 2% Hoisting Stockings
r—JIEZ i TERKRRTT mrEERKR T2 IR
HAX ZhyF L GEIZ ZhyF L JEIZ
Cable Type Nominal Type of Hoisting Type of Hoisting Stocking Recommended
Size (inch) Stocking for installation for hanging/fixing Hoisting Interval
EOXF LHPX-39D(AN) 1 -5/8" HSC—39DAN HSF—39DAN 50m
F#Er—7Iv 7
Lov lLess LHPX-20D(AN)-CWT 8 HSC—20DAN HSF—20DAN 50m
Coaxial cables | | 1px.10D(AN)-CCA 15" HSC—10DAN HSF—10DAN 50m
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INSTALLATION AND ENGINEERING

( =TI H : TYPICAL INSTALLATION OF CABLE

7=
Pulley

RART 12T ANy F YT

e O WA
Antenna

Hoisting grip

RART AT ANy F T
BT EIRR

Recommended pulling
length per hoisting stocking
D2=Nom.50m on cable
D1=Nom.49.5m on wire

l«—— D2(on cable)
l«———— D1 (on wire)

SRIE

Tower

My EF71v —
Hoisting wire

T1F
Winch

PN

ax74
Connector

RESE (Vv ME)

Protective cover

[ =-—— T1v—5yy7

Wire grip

- KRAZRT1LT ANy FLY
Hoisting stocking
(for installation)

<— R—ZNRHBEHR
Band or rope

LHPX(AN) =71
LHPX(AN)Cable

<~ J—TJIRTL

Cable real

T—TJIVDOBESH - BHPRFEEHET D, ROR[REBTFO LS
Lo

QN LHIFBELEVNTLEEL,

T—JIVOFEHEUTICHIFD E. T—TIVHEREICRELE T,

O —JVICEBWEEZSZFNTLIEE L,
T—TIVCTERERDIFENEL S TERL T,
O —JIURARZRBM LI EFRBELIFENTLIEE L,

T—JIVEYIM LIS, KRBT LD CERZET I D himR
ZRKIE L TLIEZE L,

O —JILEERAISHFBRMEUATE LTLEE L,

TERIHOT—J)EEZER <) TY,

O —JIVEHH< EN D TMFED LEZSIE T SHEVNTLEE L,

T—=JIIMEDIBEZR )T, BULIBENGDE. r—T)LEm
CREEMFLET,

@ — VISR - BOBIFIFICIE. ORI IBEEHICERELE
WTLEEL,

RART A VIAYFIITT—TIVBZEELTLEE WV, IR
FIFAN—ZDIFTIRELTLEELY,

Bk ED;F= Caution of handling

Please pay attention to the following points in order to keep
the electrical and mechanical characteristics of LHPX(AN)
and TFPX cables in optimum working condition.

@® Do not bend less than the minimum bending radius
specified in CABLE DATA.

Bending less than minimum bending radius (CABLE DATE)
can cause serious damage to the cable.

@ Avoid putting undue pressure and shock on the cable.
Do not drop tools or other objects on the cable.
@ Do not leave a cut cable unattached.

After cutting cable, please attach the connector or
waterproof to it as soon as possible.

@® Maximum pulling tension for the cable must be
especially kept within the permissible limit.

To prevent damages during cable laying, hoisting and
installation.

@ Don't drag the cable on sharp edged objects.

To avoid damages of cable jacket. If damaged, will have
influence upon the life of cable.

@ When laying/hoisting cable, do not grip the connector
portion.

To grip the cable portion with hoisting stocking.
To protect the connector with protection cover.

CEF=W)

L A—7NV50miEIlHRA AT 4 v 7 A My F o7 1MERAHTTL 2R

W,

2WMETFIAYE =7V ED 05m BN LT 77— 7 VRN

B 0nIHicL T 28w,

(fE#E 05m=D2(7r —7VEE) - DI(HY LIF7 A4 Y EX))

<Caution>

1. Recommended hoisting interval: 50m on cable

2. In order to avoid adding tension to the cable, the difference

Nominal 0.5m. (=D2-D1)

between hoisting wire length (D1) and cable length (D2) should be

=T IEEZ (Y1)

TAXNDRAZRT 127
ZbhyFx T R
Interval of Hoisting

T—TIWADKRAZRT 4>
ZbyFx T R
Interval of Hoisting

EE £ ERTER
Clamping Interval

=700
RAFRERN

Max.Permissible Tension

Cable Type(Nominal Size) Stocking on Wire Stocking on Cable of Cable
LHPX-39D(AN) (1 -%“) D1=49.2~49.7m D2=50m 1.0m 3300N
LHPX-20D(AN)-CWT (7/8“) D1=49.2~49.7m D2=50m 1.0m 1440N
LHPX-10D(AN)-CCA (1/2“) D1=49.2~49.7m D2=50m 0.6m 1100N

& LDER

ERARNY IF LU VgERET —JIVIE. REICLTH (YUR—ILFE
TFARE), FEARRSLAETHELET. RSLEET—TJIUE
REY— MO BFEHEF N EMRTHRELTCVE T, BROBWVICETE
DEERENET,

@ RS AREBUIRFPEEFRICE TS EID., 7S5V IVEZEE
[CUIEDRUTULIBVWTL &L BL. T4—JU T RSE
ARFICIE. REANDIEEZERIET S, FTER RS LIEZ
EZEBULRET+—IU T FEERALTLIEEL.

OFERTIFP RS L WHEZHET DHICIE. BWiXlCKDIBEDR
BHEVD. MBS KUT— TV PREZEEEENE T .

Box

W
& Width

Caution of packing

The highly foamed polyethylene dielectric coaxial cables are
delivered in bundled rolls packaged in a box (made of either
carton or wood) or as a wooden drum reel. The drum reel is
protected by a protective sheet or wooden lagging in case of
export. Sufficient caution is to be exercised during handling.

@® Do not drop the box or drum during handling or
transportation, or have the flange surface lying on its
side. If forklift is to be used, prior considerations have
to be made in regards to the box dimension and drum
diameter, in order to prevent any damage to the
product.

@® At the time of goods arrival or during unpacking,
check to see any signs of damage to the wrapping,
cable or products due to the transportation.

Reel

(e
D

Diameter

I
L] Width
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#ZingER [1EEZ5# - TECHNICAL ENGINEERING “INTER MODULATION”

MHEZERTE IM* (X, BBORBERERIMEDbI, B2E
LARVAEDPKREVCEEFEFRLLET 7 2 X 5 LRI
HERBEICBWTHEIC R > TVE T,

Ltk Tk, A EFSENOPHAD LA S, IM FBED
AAZALEWMEL, TOREEZRMICET L& F LA
Filir—7ntaxz 22 2oz lErLl,. EbdT
T IM LAV ZERLE L, BEIM X, SEEMO
WELHHOO DL LTHEHLTVE T,

% : IM (Inter Modulation/ #HEZM) Z4 L. W
121X PIM (Passive Inter Modulation/ 5284 H.
BREAR) EBTIEN S,

Inter nodulation (IM becones an issue vhen multiple
transmssion frequencies are used, or in nobile phones
vhere a large difference exists in the transmtted and
received signal level, or in bi-directional wreless conmuni-
cations such as wireless access.

Qur conpany has been researching into the IMoccur-
rence nechani smsince the onset of its nobile telephone ini-
tiative, and apply the findings on its products. (axial cable
and connector also benefits fromthis technology, and an
extrenely small IMsignature is realized. Grrently, IMis
being nonitored as one of the inportant paraneter in quali-
ty managenent .

*IMrefers to inter nodulation and is nere accurate-
ly known as passive inter nodul ation.

IM #&£DEH : Causes of IM Generation

[Fifir —7 VR at s 713, BRSNS LRI R
BARKHO DT HIEEMEC I > TIMABRAELET,

IMoccurs in coaxial cable and the connector due to a
snall non-linear characteristic vhen electric current flovs

IM XR)LDZFRT: : Expression of IM Level

Case 1:IM Level =BEDBE IO 2L > TAELIM
DHxHiE (dBm)
(1) IM level = — 123dBm (43dBmx2 % A JJ i)
Case 2:2%DH) B 1HEDOEINHLT, BELZLZIMO
HAxHiE (dBc)
(B1)IM level = — 123dBm (J84:) — 43dBm (2 #
NIHH1#EDOEN) = - 166dBc

o —Ipx

|

f
SG(f) : PA

<Note> SG: Signal Generator

IM fu

Gase 1: IMlevel = Asolute pover (dBm) of IMproduced

by tvwo tones with specified pover.

e.g.: IMlevel = -123dBmat 43dBnx2
(Case 2: IM= Relative pover (dBc) of IMproduced to only

one power of two test tones.

e.g.: IMlevel = -123dBm(IMproduced) -43dBm
(one pover of two tones) = -166dBc

IM DEIER : IM Measuring System

Test Sample }—{ Load |

PA: Power Amplifier
BPF: Band pass Filter
REC: Receiver (Spectrum analyzer or processor)

LNA: Low Noise Amplifier

SR H

IM D146 : Example of IM Specification

LHPX DO Wi cDIN7/16 % 7213EIA7/8" a2 % 7 % % KA
72 OIMALRRIZ — R ICIZ L T o2 w72 LE 9,

IM 3rd= < —100dBm (800MHzi5 ) (40dBm x 29% A JJHE)

IM 5t = < —123dBm (2GMHz¥) (43dBm X 2i% A JJ )

in the netallic connection parts or conductor surface. This
non-linear characteristic is categorized into the followng 3
causes. It is necessary to mtigate these causes at the design
or manufacturing stage. Favironnental conditions such as
vibration, tenperature fluctuation and humdity, etc. also
have an effect on the non-linear characteristic.

FEHEID T oO=2o0KRIZHpFHENTET, Ch b
% @%alds X OREB RTINS 5 Z L AWLE T,

F 7o, WE). WAL, BEL EORBGM. FEEMR
PR BE 5 2 2 Z MR Y 9,

The IMspecifications of the IHPX with OON// 16 or
HAJ/ 8" connectors attached on both ends generally falls
within the follow ng specifications.

IM 3ra= =-100dBm (800MH range) at 40dBmx 2
IM 5= =-123dBm (2@% range) at 43dBmx2

(DFe.Ni,Cr EDR A &S TR AR AHOEHE IM LX)V @ Input Power vs. IM Level

Magnetic materials containning Fe, Ni, Cr etc.

FAETHIML ANV E ANEOBRITFEIC—E L IEH
5%, FEMEOHIMD 2V IZHBRBOREIZEL > T
BeAc T3 o HBibT— % Tl 2EERDOATTEIIH41dB
BN$ 5 EIMLNViZ2~3dBEIN L £ 3.

The relationship betveen the generated IMlevel and the
input pover level is not alvays constant and varies depend-
ing on the status of the non-linear behavior and reflection
coefficient. Qur data show that the IMlevel increases 2 to
3dB vhen the input pover of each of the tvo frequencies
increases by 1dB.

O EeEM (EMERE . AT2/ >4 1fFT)

Poor mechanical junction(Low pressure, poor soldering)

@EFRRADBN (LB, 77V XF%E)
Contaminated surface (Metallic particles & flux)

IM EEE & 822 © IM Frequencies and their Effect

E&Eho — )L DiEEE IM : Structure of Coaxial Cable vs. IM

2 D DME TSR ML 2 A9 B AR5 M % il B BRISHED
W IM BB T ORI L o TROLM, KRBT LI
R B ABBNIH Y 9,

o7 A DR DRERED S BB D WA 5 72 B 3%
BWRBEMSINBEE. TRICRT LI RIMBFREEL
To b LINDZEROMBEEAN & —3 200, UiEk
L, ZEMEBICEEZRIZLET,

3 IM fsra =f1 - Af, £2 + Af
5t IM fsm =f1 -2Af fo + 2Af h £ f2, fi: Test two tones
7t IM fin =fi -3Af, f2 + 3Af Af=f—fi

f5th

7th T ?h {7th

28 29

The IMfrequencies produced by two signals travelling on
a transmssion line wth non-linear characteristics can be
calculated fromthe followng equations, and take on differ-
ent values depending on the order.

Wien signals wth miltiple frequencies are emtted from
the transmtter of a nobile phone base station, IMsignals as
shown beloware produced. If they fall wthin the frequency
range of the receiver, they appear as interference and
inpede the receiving perfornance.

il — 7V DIML NV IE, BROREICE->TED
DET, Wy A4 FREMELTOMEM - 724, IM

The IMlevel of a coaxial cable varies depending on the
structure of the conductor. Athough a conductor of the
LARAUDBEL Y 325, YiOLHPXRTFPXIE ik braided-type or nade fromsteel naterial creates a hi gher

REIMBEAERE AR LB Y BN AREEE LTBY IMlevel, the IHPX and TFPX manufactured by Qur com
I pany have an ideal structure because the IMcauses stated

above have been elimnated.

fsrd fsrd




=inlgE [ReTm=EE V.S.W.R DIREZK] -
TECHNICAL INFORMATION "RETURN LOSS vs. V.S.W.R TABLES"
REtR=E REHRE REHRE REtR=Z
Return Loss Reflection Factor VSR VSR Reflection Factor Return Loss
10.0 dB 31.6 % 1.924 1.01 0.5 % 46.0 dB
11.0dB 28.2 % 1.786 1.02 1.0 % 40.0 dB
12.0 dB 251 % 1.670 1.03 1.5% 36.5 dB ®:|*79 Connector
13.0 dB 224 % 1.577 1.04 2.0 % 34.0 dB
14.0 dB 20.0 % 1.500 1.05 2.4 % 32.4 dB
15.0 dB 17.8 % 1.433 1.06 2.9 % 30.8 dB
16.0 dB 158 % 1.375 1.07 3.4 % 29.4 dB
17.0 dB 141 % 1.328 1.08 3.8 % 28.4 dB
18.0 dB 126 % 1.288 1.09 4.3 % 27.3dB Dr—J )
19.0 dB 11.2 % 1.252 1.10 4.8 % 26.4 dB Cable(Feeder)
20.0 dB 10.0 % 1.222 1.1 52 % 25.7 dB
21.0 dB 8.9 % 1.195 1.12 57 % 24.9 dB
22.0dB 79% 1172 1.13 6.1 % 243 dB 4 ’
23.0dB 71 % 1.153 1.14 6.5 % 23.7 dB
24.0 dB 6.3 % 1.134 1.15 7.0 % 23.1 dB
25.0 dB 56 % 1.119 1.16 7.4 % 22.6 dB
26.0 dB 5.0 % 1.105 117 7.8 % 22.2 dB
27.0 dB 4.5 % 1.094 1.18 8.3 % 21.6 dB
28.0 dB 4.0 % 1.083 1.19 8.7 % 21.2dB
29.0 dB 35% 1.073 1.20 9.1 % 20.8 dB
30.0 dB 3.2 % 1.066 1.21 9.5 % 20.4 dB
31.0dB 28 % 1.058 1.22 9.9 % 20.1 dB
32.0 dB 25 % 1.051 1.23 10.3 % 19.7 dB
33.0 dB 22 % 1.045 1.24 10.7 % 19.4 dB
34.0 dB 2.0 % 1.041 1.25 111 % 19.1 dB
i 35.0 dB 1.8 % 1.037 1.26 11.5% 18.8 dB i
T 36.0 dB 1.6 % 1.033 1.27 11.9% 18.5 dB T
& 37.0 0B 1.4 % 1.028 1.28 123 % 18.2 dB <
% 38.0 dB 1.3 % 1.026 1.29 12.7 % 17.9 dB %
39.0 dB 11 % 1.022 1.30 13.0 % 17.7 dB @Al Earth kit
®5A0%E Wall Gland
BESRE Za
B&= =R ES Contents of a code
AN | Annular type BEIRE!) DB AN is the code which shows AN of the LHPX (AN) cable. {H#%RECA ¥ — b Specification Sheet
LH Low loss Highly foamed Polyethylene coaxial cableDB& . .
TF | TRIZTFPX (Thickness Flexible Highly foamed Polyethylene coaxial cable) (B 5 ":-rgfi ?gfiﬁﬁd@ -
DAN Did. R — T I DA E—F > 2ETR T, D of DAN shows the characteristic impedance of the coaxial cable. “ﬁﬁﬁﬁ_iﬁ -
AN(E, LHPX (AN) 7 —J )L DB AN is the code which shows AN of the LHPX (AN) cable. Information SHE - T4 -t
ACX Anchor connector for coaxial waveguide MBS ACX is the code of Anchor connector for coaxial waveguide. Project
NJ NJIEN type jack DB
NP__| NPiN tyape plug®li oE HH NRE HE e
NLP | N L angle type plug connector D& NLP is the code of N L angle type plug connector. Station Name Description Product name Quantity Notify
WMS | Wall entry gland(single run) D& WMS is the code of Wall entrygland (single run). No.1 D@4 — 7 JL Cable (Feeder, Jumper) ( Ymx( )& Pieces
HSC Hoisting stocking (construction type) DB HSC is the code of Hoisting stocking (construction type). . ( )1A Pieces
HSF | Hoisting stocking (Fix type) D& HSF is the code of Hoisting stocking (Fix type). @3 %7 % Connector ()@ Pieces
CCA Copper clad aluminum wireDBE
CWT | Copper welded tubeDE& @ETEEE Cable Clamp E ;E E:Zg:
®57204 & Wall Gland ()& Pieces
@A Earth kit ()& Pieces
% Ot Etc. ( ){8 Pieces
No.2 ®®4 — 7L Cable (Feeder, Jumper) ( )mx( )7 Pieces
. ()18 Pieces
@3 %7 % Connector ()18 Pieces
. ()& Pieces
@EEZE Cable Clamp ()18 Pioces
®57A04 2 Wall Gland ()& Pieces
©®#EHA# Earth kit ()& Pieces
% Dfth Etc. ()& Pieces
=]
'fo:; #5% T B Special Tool E ;E E:Zzzz

30 31



