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VSWR:

The reflec tive property of each port o f a fe rrite c ircu la tor o r iso la to r is usua lly specified in te rm s of VSW R

For critica l app lica tions a Sm ith Cha rt, w ith an im pedance plo t reco rded a t a specified re fe rence plane ,

can be p rov ided. A typ ica l specifica tion fo r VSW R is 1.25 . H owever, a va lue o f 1 .10 can be provided fo r

narrow band applica tions.

INSERTION LOSS:

This param eter is used to specify the fo rward loss characte ris tics of a c ircu la to r o r iso la to r. M ost ca ta log

m odels have an insertion loss specifica tion of 0 .4dB to 0 .5dB . M any low no ise system s requ ire an

isola to r w ith as low an insertion loss as possib le . For these applica tions the insertion loss can be

m in im ized by us ing low loss fe rrite and die lectric m ateria ls . Losses as low as 0 .1dB have bee n p rov ided

in la rge produc tion quan tities.

ISOLAT ION :

This param eter is used to specify the reverse loss characteris tics o f an isola tor. The paramete rs iso la tion,

VSW R , and inse rtion loss a re requ ired to specify an iso la to r whereas a c ircu la to r is com ple te ly defined

by on ly the VSW R of the three ports and insertion loss. A lthough a circu la to r can be m ade in to an

isola to r by te rm ina ting one port, it does no t have an in trinsic iso la tion va lue . The iso la tion m easured

wou ld be dependen t on the VSW R of both the te rm ination and the circula to r port. M ost iso la to rs a re

specified a t 20dB bu t va lue o f 26dB can be obta ined fo r narrow band applica tions.

Examp le : A circu la to r has a m easured VSW R of 1.22 fo r a ll th ree ports . If a pe rfect test te rm ina tion w ith

a VSW R equal to 1 .00 were ava ilab le to p lace on Port 3 , the resu lting iso la tion from Port 2 to Port 1

wou ld be 20dB . If a test te rm ina tion w ith a VSW R equal to 1 .05 were p laced on Port 3 , the resu lting

isola tion from Port 2 to Port 1 wou ld vary be tween 18 .2 and 22 .5dB depending on the phasing between

the two VSW R ’s. The resu lting iso la tion va lue is a func tion of the VSW R of the tes t te rm ina tion and how

it m ay phase w ith the VSW R of the c ircu la to r po rt.

TEMPERATURE RANGE:

The opera ting tem pera ture range of a c ircu la tor o r iso la to r is lim ited by the fe rrite m ate ria ls ava ilab le . In

gene ra l the lower the opera ting frequency the grea te r the tempera tu re sensitiv ity an iso la to r w ill have .

Tem pera ture com pensa tion can be used a t som e opera ting frequencies . Ca ta log units m ake u se of

tem pera tu re compensa tion where possib le . O pera ting tempera tu res from -20°C to +85°C are common

although som e mode ls a re lim ited to 0 to 50°C . The s to rage tem pe ratu re is genera lly the m ilita ry range

of -20°C to +85°C . A lthough tem peratures of -40°C to +85°C ; can also be prov ided .

INSERTION PHASE :

Many app lica tions requ ire c ircu la to rs and iso la to rs to be supplied as phase matched se ts. A lthough the

ca ta log c ircu la tor and iso la tors a re no t phase matched, th is featu re can be provided on a specified bas is .
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The to lerance in phase match ing w ill depend on the pa rticu lar c ircu la to r and isola to r model and size o f

the lo t to be matched . Phase ma tched pairs can usually be provided to w ith in ±5 degrees .

MAGNETIC SH IELD ING :

Cata log c ircu la to r and iso la tors a ll have su fficien t m agne tic shie ld ing for genera l handling and m ounting.

These units can usually be mounted to w ith in ½ inch of one another o r from other m agnetic m ate ria ls

w ithou t deg rading e lec trica l perfo rm ance . For m ore s tringen t app lica tions (m ounting in d ire ct contact

w ith a magne tic pla te ) additiona l sh ie ld ing may be requ ired and necessita te a la rger package size.

RF I SH IELD ING : Standard c ircu la tors and isola to rs have an RF I leakage m easured at prox im ity of 30 to

40dB . Specia l packag ing and sealing m ethods can im prove the RF I sh ie ld ing. Leakage va lues in excess

of 60dB can be provided bu t requ ire additiona l sh ie ld ing to be incorporated during the in itia l design .

TERM INATION RATING :

The te rm ination ra ting on iso la tors must be su ffic ient to safe ly d issipate the reverse power tha t is

expected to occur under norma l o r an tic ipa ted fau lt cond itions . The reverse power w ill be de te rm ined by

the power applied to the inpu t port o f the iso la tor and the m ism a tch on the outpu t port. Th is reve rse

power w ill be dissipa ted by the in te rna l te rm ination .

A ll units, except the drop -in and surface m ount iso la to rs have term ina tions ra tes a t 100 watts peak and 2

watts average power. If frequency, bandw idth and size perm it, h ighe r peak and average power va lues

can be specified . Average power ra tings of less than 50 watts fo r the lower frequency standard iso la to rs

usually do no t require cooling o the r than m ounting to a hea t s ink . H igher power leve ls may requ ire the

te rm ina tion be m ounted d irectly to a hea t s ink or the use of o the r form s of cooling . A llowances must be

m ade fo r som e degrada tion in iso la tion fo r the h igher power ra ted te rm inations.

POWER RAT ING :

The input power to a c ircula to r o r iso la tor can be supp lied from a CW or a pulsed source. In the case o f a

pu lsed source both the peak and ave rage power com ponen ts of the pulse tra in should be specified in

order to determ ine an adequate safe ty m arg in for a particu lar circu la tor o r iso la to r.

The peak power can be at a h igh enough leve l to cause breakdown or arcing. Th is generally resu lts in

perm anent degradation of e lec trica l perform ance . A proper connecto r selection and an optim ized in terna l

geom e try a re required to m axim ize the peak power capab ility o f a particu la r circu la tor or iso la tor.

C on tingent on the peak power level and other pa ram e te rs, c ircu la tors or iso la tors can be provided that

w ill opera te to a ltitudes in excess o f 100 ,000 feet.

The peak power leve l can a lso cause an increase in the insertion loss in a be low resonance des ign , due

to non-linearity e ffec ts of the ferrite m a teria l. Th is increase can occur at peak powe r leve ls considerab ly

lowe r than tha t requ ired for b reakdown or arcing. The increased insertion loss w ill cause more power to
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be d iss ipated in the fe rrite reg ion o f the device wh ich w ill resu lt in overhea ting . H igher peak power leve ls

can be ob ta ined by using a special fe rrite m ate ria l.

Non-L inea rity e ffec ts of the insertion loss do not occur in the above resonance circu la to rs or isola to rs . A ll

standard c ircu la to rs and iso la to rs tha t a re above resonance w ill have the le tte r “A ” as part o f the

assigned m odel number. M ost c ircu la tors and iso la to rs be low 2 GHz center frequency are a lso above

resonance.

The average power ra ting o f a circu la to r o r isola to r is de te rm ined by the inse rtion loss, the in te rnal

geom e try o f the ferrite reg ion, and the type of coo ling ava ilable . The insertion loss of a c ircu la tor o r

iso la to r w ill cause som e of the average power to be absorbed and dissipa ted in the fe rrite region as heat.

Adequate coo ling is necessary to ensure the fe rrite m ateria l does no t reach an excessive tem pera tu re.

Mounting to a hea t sink for coo ling is su ffic ien t in m any cases if the average power is m odera te .

In h igh power applica tions, a com ponent w ith a h igh VSW R connected to the ou tpu t port o f an iso la to r

w ill refle ct a substan tia l am oun t o f power. The temperature o f the fe rrite reg ion as we ll as the in te rnal

vo ltage w ill increase causing the perfo rm ance to deteriora te o r arcing to occur before fu ll ra ted input

power can be rea lized .

C ircu la to rs and iso la tors that m ust m eet s tringen t peak and average power leve ls require des ign

considera tions of m any parameters. The norm al and worst case load VSW R conditions and the

ava ilab le coo ling must be specified when ordering h igh powe r iso la tors o r c ircu la tors.

CONNECTORS:

The connec to rs used on the s tandard SMA Coaxia l Iso la to rs and C ircu la to rs and N Type Coaxia l

Iso la to rs and C ircula to rs a re fem ale . O ther connectors can be provided based on opera ting frequency

and package s ize . H oweve r, ce rta in types m ay cause elec trica l degradat ion . M ost versions of SMA ,

Type N connectors can be supplied fo r specia l app lica tions .


