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Tipi di cavi
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Misure a Microonde

Tipi di cavi

flessibili

Il conduttore esterno € costituito da una
maglia metallica che gli conferisce
flessibilita.

'isolamento verso il mondo esterno non &
totale e [I'attenuazione del conduttore a
maglia € superiore a quella di un conduttore
continuo.

(semi)rigidi

Inne

[ Conductor

‘\ Sohid

Shisld

Diske dric

I conduttore esterno & costituito da una
conduttore continuo che puo essere curvato
entro certi limiti € un numero limitato di volte.

L’isolamento verso il mondo esterno e totale
e l'attenuazione e generalmente inferiore a
quella di un cavo flessibile di pari dimensioni
e materiali.
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Misure a Microonde

Materiale i1solante

Time Delay

Propagation

Dielectric Type (ns/ft) 2{)2'%?2;
Solid Polyethylene (PE) 1.54 65.9
Foam Polyethylene (FE) 1.27 80.0
Foam Polystyrene (FS) 1.12 91.0
Air Space Polyethylene (ASP) 1.15-1.21 84-88
Solid Teflon (ST) 1.46 69.4
Air Space Teflon (AST) 1.13-1.20 85-90
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Impedenza caratteristica
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Misure a Microonde

Attenuazione

'::'::-:-:d'.'.:-:-r:.'. = I::':: =

11'39*.,;?* M e . P dB
Z d D m

Cogintnnie = gy = F0.90+ ...,'E *#tan|d | %

100 MH=x 1 QHzx 10 QH=z
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d = outside diameter of inner
conductor in mm

D = inside diameter of outer
conductor in mm

er = relative dielectric constant
f=frequency in GHz

Prq = INner conductor material
resistivity relative to copper

oo = outer conductor material
resistivity relative to copper

d = loss angle
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Misure a Microonde

Attenuazione: esempio pratico

SFT Attenuation -vs- Frequency

Attenuation vs Frequency
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Perche 50Q2 di impedenza caratteristica?

Standardizzato intorno al 1930, rappresenta un buon compromesso tra perdite e potenza massima
trasmissibile (per cavo in aria): € una via di mezzo tra la media aritmetica (53.3 Q) e quella
geometrica (48 Q) tra 30 Q2 (massima potenza) e 77 Q2 (perdite minime)

Loss wersus impedance
10 mm diameter copper coax
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Misure a Microonde

Impedance (ohms)

Mlaximum power handling of 10 mm coax

Voltage breakdown at 100 000 volts/meter

ks xzirum at 30 ohms
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Characteristic impedance (Ohms)

Prof. Luca Perregrini

Cavo in aria, diametro conduttore esterno 10 mm, f = 10 GHz.
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Perche 75Q di impedenza caratteristica?

Per uso commerciale (bassa potenza), I'impedenza caratteristica standard & tipicamente 75 Q.
Sembrerebbe naturale poiché abbiamo visto che un’impedenza di 77 Q2 minimizza le perdite. Ma non
é cosi! Se il cavo non € in aria, il valore di Z, che minimizza le perdite cambia con ¢, e, nel caso tipico
di ¢, = 1.5, il valore ottimo sarebbe intorno ai 60 Q.

Loss versus impedance

Allora perché 75 Q7 10 mm diameter copper coax

11 | y
Il conduttore centrale di cavi a basso 09 +4——]=——FEr=22
costo € spesso realizzato in acciaio e 08 Er=143 /
ricoperto in rame. Poiché impedenze 07 —Fr=1 /
caratteristiche basse richiedono 06 /
conduttori interni di sezione maggiore, E 05 i
la scelta dei 75 Q2 e probabilmente stata 0 0.4 I A
un buon compromesso fra basse 0'3 » /
perdite e flessibilita del cavo. > e

0.1
0
0 50 100 150 200

Impedance (ohms)
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Standard

Dielectric Capacitance O.D. dB/100 ft Vmax

Type (ZU) MIL-W-17 Z,(Q) Type (pF/ft) (in.) @400 MHz (rms) Shield
RG-4 50.0 PE 30.8 0.226 11.7 1,900 Braid
RG-5 52.5 PE 28.5 0.332 7.0 3,000 Braid
RG-5A/B 50.0 PE 30.8 0.328 6.5 3,000 Braid
RG-6 /2-RG6 76.0 PE 20.0 0.332 7.4 2,700 Braid
RG-6A /2-RG6 75.0 PE 20.6 0.332 6.5 2,700 Braid
RG-8 52.0 PE 29.6 0.405 6.0 4,000 Braid
RG-8A 52.0 PE 29.6 0.405 6.0 5,000 Braid
RG-9 51.0 PE 30.2 0.420 5.9 4,000 Braid
RG-9A 51.0 PE 30.2 0.420 6.1 4,000 Braid
RG-9B 50.0 PE 30.8 0.420 6.1 5,000 Braid
RG-10 52.0 PE 29.6 0.463 6.0 4,000 Braid
RG-10A 52.0 PE 29.6 0.463 6.0 5,000 Braid
RG-11 /6-RG11 75.0 PE 20.6 0.405 5.7 4,000 Braid
RG-11A /6-RG11 75.0 PE 20.6 0.405 5.2 5,000 Braid
RG-12 /6-RG12 75.0 PE 20.6 0.463 5.7 4,000 Braid
RG-12A /6-RG12 75.0 PE 20.6 0.463 5.2 5,000 Braid
RG-17A 52.0 PE 29.6 0.870 2.8 11,000 Braid
RG-22 /15-RG22 95.0 PE 16.3 0.405 10.5 1,000 Braid
RG-22A/B /15-RG22 95.0 PE 16.3 0.420 10.5 1,000 Braid
RG-23/A /16-RG23 125.0 PE 12.0 0.650 5.2 3,000 Braid
RG-24/A /16-RG24 125.0 PE 12.0 0.708 5.2 3,000 Braid
RG-34 /24-RG34 71.0 PE 21.7 0.625 5.3 5,200 Braid
RG-34A /24-RG34 75.0 PE 20.6 0.630 5.3 6,500 Braid
RG-35 /64-RG35 71.0 PE 21.7 0.928 2.8 10,000 Braid
RG-35A/B /64-RG35 75.0 PE 20.6 0.928 2.8 10,000 Braid
RG-55B 53.5 PE 28.8 0.200 11.7 1,900 Braid
RG-58 /28-RG58 53.5 PE 28.8 0.195 11.7 1,900 Braid
RG-58A /28-RG58 52.0 PE 29.6 0.195 13.2 1,900 Braid
RG-58B 53.5 PE 28.8 0.195 14.0 1,900 Braid
RG-58C /28-RG58 50.0 PE 30.8 0.195 14.0 1,900 Braid
RG-59/A /29-RG59 73.0 PE 21.1 0.242 10.5 2,300 Braid
RG-59B /29-RG59 75.0 PE 20.6 0.242 9.0 2,300 Braid
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Standard

Dielectric Capacitance O.D. dB/100 ft Vmax

Type (ZU) MIL-W-17 Z,(Q) Type (pF/ft) (in.) @400 MHz (rms) Shield
RG-62/A/B /30-RG62 93.0 ASP 13.5 0.242 8.0 750 Braid
RG-63/A/B /31-RG63 125.0 ASP 10.0 0.405 5.5 1,000 Braid
RG-65/A /34-RG65 950.0 ASP 44.0 0.405 16 @5MHz 1,000 Braid
RG-71/A/B /90-RG71 93.0 ASP 13.5 0.245 8.0 750 Braid
RG-79/A/B /31-RG79 125.0 ASP 10.0 0.436 55 1,000 Braid
RG-83 35.0 PE 44.0 0.405 9.0 2,000 Braid
RG-88 48.0 50.0 0.515 0.7 @1MHz 10,000 Braid
RG-108/A /45-RG108 78.0 PE 19.7 0.235 2.8 @10MHz 1,000 Braid
RG-111/A /15-RG111 95.0 PE 16.3 0.478 10.5 1,000 Braid
RG-114/A /47-RG114 185.0 ASP 6.5 0.405 8.5 1,000 Braid
RG-119 /52-RG119 50.0 ST 29.4 0.465 3.8 6,000 Braid
RG-120 /52-RG120 50.0 ST 29.4 0.523 3.8 6,000 Braid
RG-122 /54-RG122 50.0 PE 30.8 0.160 18.0 1,900 Braid
RG-130 /56-RG130 95.0 PE 17.0 0.625 8.8 3,000 Braid
RG-131 /56-RG131 95.0 PE 17.0 0.683 8.8 3,000 Braid
RG-133/A /100-RG133 95.0 PE 16.3 0.405 5.7 4,000 Braid
RG-141/A 50.0 ST 29.4 0.190 9.0 1,900 Braid
RG-142/A/B /60-RG142 50.0 ST 29.4 0.195 9.0 1,900 Braid
RG-144 /62-RG144 75.0 ST 19.5 0.410 4.5 5,000 Braid
RG-164 /64-RG164 75.0 PE 20.6 0.870 2.8 10,000 Braid
RG-165 /65-RG165 50.0 ST 29.4 0.410 5.0 5,000 Braid
RG-166 /65-RG166 50.0 ST 29.4 0.460 5.0 5,000 Braid
RG-177 /67-RG177 50.0 PE 30.8 0.895 2.8 11,000 Braid
RG-178/A/B /93-RG178 50.0 ST 29.4 0.072 29.0 1,000 Braid
RG-179 /94-RG179 70.0 ST 20.9 0.100 21.0 1,200 Braid
RG-179A/B /94-RG179 75.0 ST 19.5 0.100 21.0 1,200 Braid
RG-180 /95-RG180 93.0 ST 15.4 0.140 17.0 1,500 Braid
RG-180A/B /95-RG180 95.0 ST 15.4 0.140 17.0 1,500 Braid
RG-210 /97-RG210 93.0 ASP 13.5 0.242 8.0 750 Braid
RG-211/A /72-RG211 50.0 ST 29.4 0.730 2.3 7,000 Braid
RG-212 /73-RG212 50.0 PE 29.4 0.332 6.5 3,000 Braid
RG-213 /74-RG213 50.0 PE 30.8 0.405 5.5 5,000 Braid
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Standard

Dielectric Capacitance O.D. dB/100 ft Vmax

Type (ZU) MIL-W-17 Z,(Q) Type (pF/ft) (in.) @400 MHz (rms) Shield
RG-214 /75-RG214 50.0 PE 30.8 0.425 5.5 5,000 Braid
RG-215 /74-RG215 50.0 PE 30.8 0.463 55 5,000 Braid
RG-216 /77-RG216 75.0 PE 20.6 0.425 5.2 5,000 Braid
RG-217 /78-RG217 50.0 PE 30.8 0.545 4.3 7,000 Braid
RG-218 /79-RG218 50.0 PE 30.8 0.870 2.5 11,000 Braid
RG-219 /79-RG219 50.0 PE 30.8 0.928 2.5 11,000 Braid
RG-223 /84-RG223 50.0 PE 19.8 0.211 8.8 1,900 Dbl Braid
RG-302 /110-RG302 75.0 ST 19.5 0.201 8.0 2,300 Braid
RG-303 /111-RG303 50.0 ST 29.4 0.170 9.0 1,900 Braid
RG-304 /112-RG304 50.0 ST 29.4 0.280 6.0 3,000 Braid
RG-307/A /116-RG307 75.0 80 16.9 0.270 7.5 1,000 Braid
RG-316 /113-RG316 50.0 ST 29.4 0.102 20.0 1,200 Braid
RG-391 /126-RG391 72.0 23.0 0.405 15.0 5,000 Braid
RG-392 /126-RG392 72.0 23.0 0.475 15.0 5,000 Braid
RG-393 /127-RG393 50.0 ST 29.4 0.390 5.0 5,000 Braid
RG-400 /128-RG400 50.0 ST 29.4 0.195 9.6 1,900 Braid
RG-401 /129-RG401 50.0 ST 29.4 0.250 4.6 3,000 Cu. S-R
RG-402 /130-RG402 50.0 ST 29.4 0.141 7.2 2,500 Cu. S-R
RG-403 /131-RG403 50.0 ST 29.4 0.116 29.0 2,500 Braid
RG-405 /133-RG405 50.0 ST 29.4 0.086 13.0 1,500 Cu. S-R
(E¥7dén) 50.0 26.0 0.405 100 | @ -

Misure a Microonde

B
Prof. Luca Perregrini

Cavi coassiali, pag. 13



| parametri da considerare sono molteplici:

Misure a Microonde

Come scegliere?

Electrical Mechanical Environmental

Frequency Range Length Operaing temp
range

Attenuation (loss) Flexibility Operaiing

(bend moment) altitude

Heturn loss (VoaWHR)  Flex Lite Moisture
resistance

Fassive [M Bend radius UV resistance

Shielding (isclation)  Outer Jacket or armor

RF Stability Connector

(with temp or flex) series

Fhase lengh Affachment method

Fower handling Mating life cycle

|mpedance

Prof. Luca Perregrini
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Esempio di struttura reale
ﬁ:csmrm CABLE SERIES T l O'Tx '|0

Application: Recommended for aefal installations in a non-comosive
environment, unjacketed semiflex cable features bonding of the
center conductor to the dislectric and dielectric to the outer
conductor. This bonding prevents moisture ingress and facilitates
connactorization since it leaves no harmful residua.

Ll Lt

Application: For aerial applications in urban and coastal
environments, Jacketed semiflex cable is recommended where
highly corrasive conditions may exist. This cable features a triple
bonding of the center conductor to the dielectric, dielectric to the
outer conductar and outer conductor to the jacket and is designed
to withetand mora abrasion and mechanical abuse than an
unjacketad wvarsion. With an extra thick jacket, this cable wil
withstand more abrasion and mechanical abuse than the standard
jacketed burial cable.

Application: Messengerad semiflex cable is recommandad forazrial
feeder installations where strand installation is not practical. T1041 2
and T10s00 semiflex cable is designed with a strong, integral,
galvanized solid steel wire which supports the cable in aerial
installations. TX10625 and TX10565 semiflex cable features a
jacketed galvanized stranded steel wire which also acts as a support,
relieving the cable from undue tension. Resting ladders on
messengerad cable is not recommended.

JACKETED BURIAL

Application: Jacketed Burial semiflex cable is recommended for
underground applications in conduit or diract burial installations.
Thig version features a cold lowing, self-healing flooding compound
for underground applications, providing an additional layer of
corrosion protection. For aerial applications, non-dripping flooding
compound is used which also serves as an additional layer of
corrosion protection.

ARMORED

Application: Where cable is exposad to extensive mechanical abuse
and rodent attack, armored semiflex cable is recommended. Used far
direct burial applications, Armored semiflex cable features a flooded
steel tape and jacket which are layered over the standand flooded
jacketed cable to increase mechanical strength.

B
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Misure a Microonde

Esempio di struttura reale

ﬁcsmmx (BLE SERIEST I O'Tx |0

DETAILS OF CONSTRUCTION AND MATERIAL

CENTER CONDUCTOR DIELECTRIC ADHESIVE COATING
Copper-clad aluminum or solid copper Proprietary polymer adhesive coating to bond core to
outer conductor for improved handling and strenath
CONDUCTOR COATING charactanistics in cold weather,

Propriatary pobymer adhesive coating to
provide moisture blocking, bonding the
dielectric and enhancing foam structura
stability.

OUTER CONDUCTOR
gamlass high purity electrical grade aluminum
tube. (ASTM B-221).

JACKET ADHESIVE
Proprietary non-residue polymeradhesive (Mot
used on cables with flooding compounds).

ARMOR
A 0.010inch thick steel tape per SAESAISI 1040
for steal.

DIELECTRIC
Foamed polyethylene produced Sy gas
injection in combination with prop fetany
nucleating agents and enhanced
dimensional uniformity to meet 1 GHz
requirements. Federal specifications LP-
390 and ASTM D-1242 are applicable
to the palyethylena prior to the

foaming.
JACKET*
Abrasion resistant, low coefficient of friction
medium density black polyethylene (Fedaral
FLOODING COMPOUNDS Specification LP-390 and ASTM D-1242
+ SELF-HEALING jacketing material).

* Sequential footage marking on outer jacket

available upon request. Standard on
undarground, flooded cables.

Cold flowing, low molecular weight
flooding compound for sefi-healing of
jacket damage. Intended for

underground installations.

« HON-FLOWING Extra thick jacket is also available.

Intended for aerial applications, nan-
dripping flooding compound.

Prof. Luca Perregrini
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TIMES FIBER COMMUMNICATIONS, INC™*

1-800-677-2288

lFc

412 SERIES SEMIFLEX CABLE

110

PHYSICAL SPECIFICATIONS

Esempio di struttura reale

Momiral DG Resistance @ 68 F [20°C) Ohing per 1000
Copper-Glad &luminum Center Conductor feat maters
Camtar Conductar 206 6.7
Ouer Conductor 044 1.44
Laop 250 a.20
Momiral Capacitanes 156 pRFt (51.2 pRim)
Imped ance T8+ 2 Ohms
Valocity of Propagation 87 % nominal

EXTRA THICK JACKETED | EXTRATHICK

NOMIMAL DIMEMSIONS UNJACKETED* | JACKETED JACKET  [MESSEMGERED| BURIAL _ [JACKETED BURIAL| ARPORED

inchas | (mm) | inches | (mm) | inchas | imm) | inches | {mm) [inches | (mm) | inchas| imm) |inches | (mm)
Gonductor 0.0808 | 2.24) | 0083 | (224) | 0088 | (2.24) | 0088 | (2.24) | 0,088 | (2.24) | 0.088 | (2.24) | 0082 | (L24)
Dl esctric 0362 | 9490 | 0362 | (979 | Q.32 | (@09 | 0362 | (909) [ 0362 ) (010) [ 0362 | (9.19) | 0362 | (8.19)
Dutar Canductor Thicknass 0025 | (064 | 0025 | (0&6d) | 0025 | (0.64) | 0025 | (06d) [ 0.025 | (06d) [ 0025 | (D.64) | 0025 | (0.64)
Outar Canductor Diamatar 02 | (05 012 | (105) | 0412 | (105) | 0412 | (10.5) [ 0.412 ) (108) [ 0472 | (10.5) | 0.2 | (10.5)
Firet Jackat — — | 047D [ {1150 | 0542 ) (138) | 0420 | (12.2) | 0.480 | (12.2) | Q552 [ (14.0) | 0480 | {12.2)
Masgangar — — — — — — | DA | (2T — — — — — —
Armor — — — — — — — — — — — — | 050 [ {127
Second Jacket — — — — — — — — — — — — | DaEmD | (152)
Nominal Weight (BAGND ) kgkm)) 52 (98 FEOL (M) | @@ | (de) | 126 | (188 T (1ey | 102 | 182y [ 160 | (237)
Nominal Waight (per rasl) Ib kgl 82 | MmMdy | 307 | 13T | AR | 1Ry | 47 | (2T |0 | (1) | 32O (TR | EFT | (262)
Noeninal Length {per resl) feak (m) | 3000  @14) | 3000 [ (914) | 3000 | (994) | 3000 | @14) | 3000 [ (S14) | 3000 [ @14y | 3000 | {514)
Mainum Pull Forcs I6F (M) B0 |2y 250 | (1A2) | 280 [ (1712 900 | (4003 2500 | (112 250 | (192§ 250 [(1112)
Minimumn Band Radive in {mm) A0 (7B 25 | (B4 2.5 f@d) | 30 (vE) | 30 {76) a0 (7l | 84 [(213)
Maszanger Braak Strangth [bf (H) — — — — — — 1800 | (2007 — — — — — —
Resd Size (inches)

{Flanigs x Width)* 6w 22 a2l =22 4222 Wx A6 = 22 A2 22
el Size (ontimstars)
{Flange x Width)! 1 = 56 1 x5 &l x B5 107 = B 1 x 5o 916 107 = 56

* AlIT10 Un jacketed Gable is availabls rated psr HEG Article 820 - CATY @
"Width = outeide flange to outside flange

Misure a Microonde

Frequency MHz | dE per 100 feet | dB per 100 meters
& 0.20 Ok
=] 0.5 2.4
M 1.3 4.44
250 1.44 4.86
a7 1.55 E.0g
A 1.64 £.as
R 1.73 Lk
A50 1,78 £.0d
i) 1.4 B.27
450 203 o6
5] 215 7.8
550 2.5 74
G 2.3 -]
TE0 2.8 a7a
I 2.4 652
1000 313 10.27

Atbanuation increasas with increasing temperaurs and decrassss
with decreasing tem peraturs at the rats of 01% £ =F (018% /=0

B
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Specifiche fornite dai costruttori

RG-17T7  RG-217T 218 RG220 RG220 RG220 83 AA-B0D7 LMA®-400- LMR™-500- LMIR™-G00- LMA®-300 LMR™-1200- FBT-400 FOT-600 LMA®-G00 LMA®900 LME®-1200
Singe Shiild  Doube Sheld  Triphe Shiskd MT-660 LLA*® LIPL* LIA* LLM*  LIPL*

07 ] [E] 20 1 072 ] 03 48 037 [IE]] (K] 016 [ [ ] [ [X1]
{11880} (0650 U] {11660 , . (.45 [ (1202 .04 {1567 {.218) {0.20) {06280 (0E2) . . . {0.458
055 042 042 042 ] ! 7 J ; ] 160 0.9 .7 058 .4 [iE] ) I 27
{81 ! {157 1.7 (2 (2.44) [ i1.98) {3000 {2350 i.38) .00 ! IR
082 [ [IG] I ; [ 08 13 102 [E] [iT) 038
L7 : 124) 24) [ (26 (L8 Lk (33 | iR 14 | iy
TH ] (3] 3] . l 7 } TH T R ; Tm [E] ; ] T
{13 24) (24) 1 { (9.1) (a0 (7 0.3 {138 {10.9) (6.5 (4 . 44
56 [I3] [IG] L] ] 350 523 KT ] [ [
{15.0) 124) 24) : ! (184 ! {116 {174} {135 ] [L3] (B2 | ; {550
10.05000 005000 | 005000 ] 6T I D08HD | 092004 [ 040026 005722 | 0072 . ] 003737
(0206300 | o [46408) | (046d08) | (0. Dags) | (04452 |0222031 (02768 | (042370 | (032008} (04877d) | {04 e . ; {0.42084)
TIE | Wi LLIGES 7 ] U007 | OMME | OA0NE | 000ms TWEAE | 0o | I [0 1 T I TS
000413 {0.00413) [ I \ ) | 00006} | (000D | (DOOCS) | {00004 I 0.00062)

citer Fraquencies = [K1 x o ]+ [K2 xF] F « Fraqueney in MHz

E
12
183

49
KL

2

5

0Ed3 .7 . 0,656
2410 { [ 2452
1440 028 0647
(740 7l (2.247)

Hotes:
I1|m|rh||d on1:1 vewr, s |l

PG ombientt
! ] i lj ! ! 2) ahitid i pnlislfor Ado

3) powar vakes om 1ppro nation,
J 103 ! # ;mnlu mmm‘g:u and st
mite mhh 's het tranwhr

5 5 5 50
g E 245 254 ;T
A § { (3.8 .4 (8.3 ) ET8)
] ] - [ m T ¥ =
T . : . (3 . . (EEEERE i = i i i i . .
Fit FEF ALKFINNY | FEFTY FRFIC s dﬁﬂ.ﬁ#mm
TERRL ; . W | 060 . 150
f284) ! . e | ' if7s | d6s) 7 | s

Y = poliryl hicridn

TP = flunrineied et ylere propylere
40" b H7E -E?;’m%° 7% g 4300 850 by B0 BT 10 43027 2P 6 : FPIC  fm PG
(s5°to ¢ 657 1o 4200F) 55 1o +250P| 1657 10 42007} 6% 10 +78¥) :EFPE“\S“_

] 5 | 5 5 .s K ] I5 3 ] 5 33 K m g
e (27 ] ) ) i) §) - Equivtent (opper) AWG bomed
017 024 [ [E] [ [ o [ Rt
025 03 | 0 o8 | nsd 038)
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pecifiche fornite dai costruttori

SFT™ Specifications

Physical & Mechanical Specifications

Misure a Microonde
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Oimensions nehes mm incnes nenes mm nches mm inches. mm inches inches mm
Center Conduchor 0.0228 [0.57) 0.0403 0.0508 (1.29) 0.082 (1.57) 0.088 (2.44) 0131 0.163 (145
Dielestric 0.088 {1.75) 0121 0154 381} 0.185 (4.70) 0285 (724 0.370 0.455 {11.58)
Inrer Shiekd 0.078 (1.88) 0.131 0164 (447) 0155 (4.95) 0285 [7.48) 0.380 0.465 (11.81)
Interayer 0.DE3 (1.85) 0.138 R (4.29) 0.200 (5.08) 0.300 (7.62) 0.385 0.470 (11.94)
Cuter Shigld 0.086 (2.44) 0.158 0187 (4.75) 0.227 (5.77) 0319 {5.10) 0.398 o.488 {12.67)
Jacket 0.120 {3.05) 0.180 L5T) 0205 (5.21) 0.250 (6.35) 0380 (8.81) 0.485 0.565 (14.35)

Eendl Sacius: minimum 0.500 {12.7) 0.75C 119.1) 1.000 (25.4) 1.250 (31.8) 2000 (50.8) 2.500 3.000 (762}

Weight 0.018 bsift {0.D3 KG/m) 0UD3E Ibsft {005 KE/m) 0.042 st {0.06: KGIm) QU067 Ibsfi (0,10 kGim) 0.126 st (0,18 KGimi) 0U235 st i ) 0.285 Ibs/it (0.3 KiG/m)

Temperatune Range -677/+382°F 67 I+3E2°F (-55°/+200°0)

Electrical Specifications

Impedance 50 ohms 50 ohms 50 chms 50 ohms 50 ohms S0 ohms 50 onms.

veiocty of Propagation TE % 78 % 76 % TE % 76 % 76 % 76 %

Diefectric Constant 1.73 1.73 173 173 173 173 1.73

Shieiding Effectiveness >100 dE =100 d8 >100 d& =100 d8 >100 9B =100 aB =100 dB

Time Delay 1.34 nSift {4.38 nS/m) 1.34 nSift {4.38 nSim) 1.34 nSit {4.38 nSim) 1.34 niSt (438 nSim) 1.34 nSit (4.38 nS/m) 1.34 n5k (4.38 nSimy) 1.34 n5t {4.39 nSimj)

Capaciance 26.7 pFf (87.7 pFim) 28.7 pFif (87.7 pFimy 26.7 pRit (67.7 pFim) 26.7 prh (87.7 peim) 26.7 pift (87.7 pFim) 26.7 pFAt 187.7 pFim) 26.7 priit (877 pFim)

Induciance 0.067 uHh (022 uH/m) 0.DBT uHAt {022 uH/m) 0087 uHt (0.22 uHim) 0.067 utif (0.22 ukim) 0.067 urit [0.22 urimj QuDST uhiht (0.22 uHim) 0067 uHft  0.22 udim)

cusef Frequency 83 GHz 35 GHz 28 GHz 23GHz 15 GHz 11 GHz 8.2 GHz

willarge Wil abang 000 DG 1000 DG 1300 DG 2000 DG 2500 0C 3000 0O 4000 OG

Pean Power 0.6 KW 2.5 KW 5.6 KW 10 KW 18 KW 22 kW 40 kW

CC Resisiance - ovms ohms1000f {ohms/m) ohims 10000 (ohmeHmi} ohms/1000f {ohmawm} ohms#1 000 fonma/mj) ohms/ 000ft {chrshkm) ohms/ 1 D00 {onmakmj chmsHocof {ohms&m)

riner Conducior 20.3 [86.5) EES) (21.0) 402 (13.2) 270 (8.8) 1.13 3.7} 063 (21} 052 7
Duter Gonducior 5.54 (18.2) 310 {10.2) 243 {8.0) .oz [8.6) 1.3 4.3 104 {34} [\T:) {2.8)
Attenuation & Power Handling Atenuation (+25°C Amoent) & Power Handing (+40°C Ambient; Sea Level, VIWR 1:1) Atenuation (+25°C Ambient) & Power Hanaling (+40°C Ambiens; Sea Leval; VSWR 1:1)
Frequency (MEz) dBM0CR  dBMOOm KW dBA0ck  aBA00m KW GB/100ft  dBMOCm KW UE100ft  BM0om Y dE/00f  OB/100m W deroof dsA100m KW oBMOoch dBM0DmM KW
13.38 20 7 4.044 12 EF) 5.040 10 3.2 5.848 CE 25 2.057 o5 17 18.417 05 1.5 20571 0.4 12 26.138
Y] 30 10 2713 17 57 3.382 14 47 4481 1.1 3.8 6.076 o7 2.5 11.007 0.7 2.2 13768 0.6 18 17512
100 55 18 1,476 32 104 1.843 28 8.6 0,431 21 6.9 3.310 1.4 4.5 5887 1.2 a1 7486 1.0 3.4 9,508
150 7 22 1.20% EY) 12.6 1.501 32 108 1.880 26 B.5 2685 1.7 58 4871 1.5 5.0 5087 1.3 42 7.731
400 11 36 0.730 6.4 208 0.812 53 17.4 1.202 42 138 1.635 8 8.2 2848 25 82 3.666 21 68 4,665
900 7T 55 0261 o8 36 C.EC1 20 282 0.792 a4 21.0 1077 42 13.8 1836 38 12.5 2418 3.2 10.5 3.052
1000 18 S8 0.455 i0.2 333 0.588 84 277 0.750 -] 222 1.020 4.5 4.7 1.632 40 132 2268 3.4 1.1 2.BBT
1500 22 71 0.366 125 41.0 0481 104 340 0808 a3 273 0826 5.8 18.2 1480 20 168.4 1.648 4.2 13.8 2326
2 25 a2 0316 125 aTa 0.397 120 395 0523 9.7 31.7 0.710 6.4 21.1 1270 58 19.1 1.564 4.9 16.1 1952
3000 3 1 0.255 i7.8 584 0320 146 487 D422 e 3|2 0.573 8.0 282 1.022 7.2 23.7 1272 8.1 200 1.587
4000 36 17 GEIL] 207 678 0275 72 565 0.382 138 455 0.481 2.3 30.6 0,874 84 27.8 1.087 74 234 1.382
5000 40 131 018 232 8.1 0.244 194 835 0.3 156 512 0.435 10.5 45 0773 a5 2 0.861 81 265 1202
S000 44 144 0175 25.5 B3.7 0.221 213 9.9 0.291 172 56.4 Q.384 1.6 21 CEse s 345 0.B6E 8.9 28.3 1.084
2000 B 167 0148 288 973 0.189 248 E] 0.248 201 65.3 0.336 136 448 0.584 12.3 40.5 0.738 105 345 CEIE]
10000 57 187 0.132 33.3 109.4 C.167 278 a5 0.220 26 742 0.287 154 s0.5 0524 140 458 0648
12000 83 205 0.118 36.7 1204 FRED] 307 1008 0198 250 81.9 0.268 171 55.8 071
135 &7 218 0111 381 1282 0121 =8 1075 0.188 246 &7.3 0.251 122 s8.8 0440
15000 70 23 0.105 4.3 1356 0.133 347 137 0.175 @2 82.5 0.238 193 83.5 014
18000 77 253 0.084 455 1484 0.120 383 1255 0157 512  n2a 0.213
24000 90 255 0.078 53.2 174.5 c.101 448 148.8 0.133 66 i1es Q.180
28000 EH 319 o072 57.8 183.7 0.092 487 159.8 [RES
35000 110 S 0.063 853 2142 0.081
63000 150 482 0.043
Attenuation a1 Frequency (A=t FIMHZ + K2 FMHZ) (A=H1 W FMHzZ + K2 FMHz)
W 0.551660 0315330 T 0.260880 0.208100 0.135930 [ 0.121830 0101373
W2 0000180 0000180 | 0.000180 0.000180 [ 0000180 [ 0000180 0.000180
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®* Low Loss Cables — Series 1 & 2
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Serles 1 & 2 Electrical Data

& 120 238 120 230
E z Maximum Fraguency 18.0 GHz 18.0 SHz 320 GHz &5 CHz
z L5 130 mpadancs 500 nominal 50 G nominal 56063 norminal 50 £ nominal
El — Fropagation Vil ky 807 nomina B0 nominal iR nominal &0 naminal
E 1 TI0 | ] = T Tims Dalay 120 et (397 nafm) | 120 redft (357 redm) | 127 resft (4017 nafm) | 127 naffela07 rend
o Capackance 26.7 pRiTt (576 pFim) | 267 pFTt (87,6 pFim) | 2.7 pRifi (87.6 pFimi | 26.7 pRilt(87.6 pfim)
o 5 1 15 @ 25 30 3% shislding Effactivan s o 50 dB 50 B o 50l S0
Fracy Ency (GHzy Diskdric Cansant 143 143 157 157
Dhkark withstdg, woltage 15 kv at &0 Hz 15 kv at 60 Hz 10 kv at 60 He 10k & S0 Hz
Series 1 & 2 Cable Construction
Iner Condudor s:?d&’aﬁﬁ.'ﬁ“»ﬁ"cﬂ?i’ﬁﬂ r Serles 1 & 2 Mechanical Data
el L ALz Cutar Conductor Diam. 0,207 ||:?:s mml | 0307 |$s mm [T |:-1':3 mm) | 0.207 :?:Brnm'l
Cuater Condrior Cu Groowba® Banid Radus 10N -;v_sncmj- | =T -f)_gcmji 050N l:ll.zi'cm:; | 00N 127 an'u.
Facprane ower Bral o F (130 & 230) : :
Cuter Jackat nos (120 & 220) Opsmating Temp. Ranga 76 b AT (S0t 4175C) 76 o BTF (50 Lo +175C)
(Ot jacket s avalable Upon requsst) Uy skt WWasight 08 bat 012 kgfmi | 0008 kel o012 kgim) | oo Ik (o0os kafm) | coos et (000 by
Was. Azzsmbly Langih 25 fiiFEzm) 25 fi (g2 i 35 [t i7.62 2Efiire m
Standard Connectors Flan. Raling — Highast = 5.0 4.0 50 4.0 5.0

T30 & 230 Tmm, F-16, SMA THC, Typa N

120 & 220 2Amm, 252mm, 3.5mm, Fmm, Sha
THE, Typa M

D her connaciors aalabk upon request

B
Prof. Luca Perregrini
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Misure a Microonde

VM Serles Insertion

Loss,,

= {tberustion{Langth + A Connector Los)

Juan-cy Fart | Ath conn. | g
CHz | Band | Me. |deift | deim | Loss dB
o2l 0B | 027 | 002 | 1040
3 0800 CANN ICETH ICT-
i Lo 012 | 038 | 002
1.500 wH4 | @17 | 056 | 003
rom| 017 [ es7 [ 003 | Lie
‘ | 3000 .22 073 Q04
L I 4,000 026 | 086 | QU4
k “ &.000 c i o34 | 110 | 008 1.26e1
= .00 o4n [ 1.31 [ 007
ﬁ o | x 046 | 150 | 008 | 1250
mﬁi“‘ 12.400 wig 253 | 174 | oo
Eﬁ L] ose | 188 [ 00w
18,000 0sf | 226 | 0 [, o0
20,000 074 | 244 [ 002
2000 K| WN2E [ o7e [ ze1 | 003
Avallable Connectors T ae1 2w | a5 |
1.ESmm, Z4rmm, Z93mm, 2.5mm, Tmm, Shaa, 20,000 s [ 211 | 0as
THE, Typa N 30000 v (327 [aar |
32000 | Ka | VN4D [ 105 [ 343 | 008 |
38,000 A EETRICETN P
40000 1.24 | 406 | 025
50000 | mm | VNS0 | 147 | 482 | 037 | 1500

Specifiche fornite dai costru

L]
Typlcal Phase vs. Flaxura
12
c ¢ e
E o ] 1
: i
& HH""--.,,
-1z
] L] 20 ] 449 50
Fraquency (SHz)

Typical Amplitude vs. Flexure
0z

bacolery ||

g e == ]

-0z
! ]
Hor Febrvarment \"

-0.4

a 1] 20 30 40 50
Fraquency (GHz)

Cable Attenuation @ STP

VH Series Electrical Data 15 ]
telanimurm Fraquency S0GHL LT
Impsdas 50 L2 nominal L =
Fropagatian Vi by £5% nomiral ” #__...-r"'
Tims D by 1.47 nsft (4.82 nsim E 0.5 [
Capadtance 90 PRI (85,0 pRimi "l

I = 04—

2]

VH Series Mechanical Data -
|erchsted Cutsr Ci amadar 0,625 In (1588 mm) o L 20 0 449 50
Band Radius 12500 i (28,10 mm) Fraquency (GH)
Oparating Temps raturs Fangs t_ﬁb?j’ﬁ.f:j
Waight 0175 bt (0,26 bgimi)
Fluibility Rating — Highsst = 50 4.0

VH Serles Cable Construction

Innar Conductor Solid &g-platad Cu
Cakeciric FTFE
Cuter Conductor o rooaTubs®
Ruggedization -:vare'llﬂzalﬁlEmr
Cutar |acket PET Brakl

Prof. Luca Perregrini
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