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YI G FILTER OPERATING INSTRUCTIONS

Watkins-Johnson Company YIG filters ar e carefully manufactured , inspected and
te st ed to the specification for each mode l type. Data are incl uded with each unit
showin g it s performance at several discrete freq uencies acros s the specified
t uning r ange . The followin g comments , proce d ur es and precautions are offered
to aid t he user in obtaining the same perform ance. Once proper ly installed a YIG
filter will perform almos t indefin itely.

INSTALLAT ION
DC Connections

The p roper de connections are given on the outline drawing packed with t he
units .

Tuning Coil

On units supplie d without a dr iver . care s hould be taken to observe the correct
tunin g cai! polarity on each un it since e ither coil terminal may be marked po sitive .
If t he polarit y is reversed from that on t he label , a de graded passb and may result ;
but the unit will not be d amaged .

Dr ive r

Some unit s ar e s upplie d with Driver s for the tunin g coil , The following circuit
is r ecommended to separate bias vo lt age from cont rol voltage ci r cuit s .
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The control voltage ret ur n must be connected directly to the control voltage
supply . Do not co mbine the control return and t he bi as r eturn at t he driver .
lf a separate lead is not used for the control r eturn, rrequency set ting with
t he control vo lt age will be in accur at e because of the IR drop in t he common
return le ad .

Maxi mu m bias current required is given in the specification for each type
of unit .

Heaters

Heaters are often included in the filt er to minimize sueh temperature dependent
effects as fr equency drift and power output variation. Two t ypes of heaters
are u sed dependîng on the applicat ion . A passive semiconduetor chip heater
guar ant eed to maintain the YIG spher e assembly with in ±3DoC over the military
t emper-atur -e range ( -54°C - +850 C) is u sed for s tandard applications . An
active hybrid IC heater guaranteed to maintain the YIG sphere assembly within
±I Do C over the milit ar y t emperatur e range is used in devices where control
of temperature dependent eharacteristics is cr it ical.

Both types of heaters are self r e gulatin g and may be operated from an unre ­
gula t ed voltage within 22 to 30 volts . The semi conductor chip heater may be
oper at ed DC (either polarity) or AC. T he hybrid heat er must be op erated from
a DC voltage and in the polarity indieated on the inter face control drawin g or
marked on t he unit . Accidental r eversal of the !! -l-" and " - n leads , nowevcr-,
will not damage the heater. Hybrid heaters are scr eened to MIL-STD - 883B.

RF Connec tions

The YIG filter is normally a reciprocal devic e . ho wever specified bandpass
performance is guaranteed only for RF energy flo w into tbe po rt labeled
" IN" or "INPUT " .

CAUTION should be u sed in matin g to to the filter connectors . The filter
jack ce nter pins are capt u red . A properly ali gned plug that conform s to
MIL-C -3 9D12 will not dama ge the filt er. However- , it is possible to dislod ge
this pin if an extra long or misaligned plug center contact is foreed against
it.

In this event t he damage to the filter RF str uctu re is not r epairabie.

Mounting

T he filter may be mounted in any orient ation . T be filter (particularly units
that tune abo ve 4 GHz) sho uld be mounted to a heat s ink eapable of di ssipating
up to 5 wat ts wit hout raising t be temperature at t he base of the unit adjacent
to t he heat sink above t be speci fied opar-ating tem per at ure ran ge .
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OPE RATION

Tuning t hc e ail

The YI G fil te r assembly is current tuned device whic h conforms closely
to t he li near relation f = A + SI where

f is t he pas sban d center frequency

A is a s mall cons t ant that va ries from unit to unit
and t ypicall y r an ges betwee n 100 and 200 MHz

S is the sensitivity s hown ap proximat ely in the
sp ecification

I is t he c urrent p as s in g t hrou gh the tunin g coil

T he t est dat a provided with each unit gives the cur ren t required to tune
the device over t he oper ating r ange . T he poin t to note is that the
filter mus t be dr iven from a curren t re gulat ed sou ree so t hat changes
in t he con resistance do not effec t t he control current.

Dr iv e r Tuni n g
(

when properly biased , t h e driver co nver ts t he YIG filter to a voltage
t uned device where a cen t rol voltage of 0 to 10 volts tunes t he filter
over the s pecified output fr eq uency r ange . Les a than one milli amp is
required erom t he con t r o1 power s u p p ly . At 0 and 10 volts t he b andpas s
frequency is nor mally set to be a few MH z outside t he guaran teed
tuning r ange so t h at It will alway a be poss ib1e to cover t he guar -an t eed
r ange.
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Fo r further in formation on the "Dynamic (S wept) T u ning Character istics
of YIG Devicee'' see Ap plication Not e 100328 or 100343 availab le from
Wat ki n s -Johnson .

RF Match ing

The YIG filter is mat ebed to 50 ohm s at the center of the pass band and is
nearly a s hor t circuit out of t he passband r e gion . The effec t of t his mismatch
on system performan ce shou ld be cons idered .

The filter pas s band char acteristics are s trongly effec t ed b y mtsmat ches .
The VSWR of the input load s hould be less t han 1. 3 : 1 in cr itical ap p lications
and les s t han 1.5 :1 for any ap p lication where a weIl shaped pas sband is
needed .

See Ap plicat ion Note 100360 "ElectronicaIly T unable YIG Filter for Wideband
Microwave Sy atems " for further details on the theory and application of YIG
filters.

\

4

WJ·1747·4A



1

I--

'7

I.-

3 dB
Dand­
wtdth

J

21

J.1)

) .~

1.f
21.
'U..
'2:.

'2.
~

1."

3 .:!,

11.-

3~

1..~

J.$"

2'l
3U

w
3<)'

:JL

73
\0

1.1l

3~

OI\TE sh~~fU~_,.....,r;­
:n :STED BY Ç);;,,'1'- <4Ç

21..
)...'1

l 'b

11"

31.­
36'

1.\0
2:[
..~
21

-
S1

G"

63
.5\

-

"'0
....11:-
'7'1

..21

..IS1

.JU
Co'!

3 dB
Band­
wldth

q OHHt
M(I)(

'2:1­

7-.'1-.

2:L
7.)'
1 .)'
)5'

:).0

3 0
2·1

1.,
'1 .'(..

"1 013
roA)(.

3J

Iq

2.3
1.\l

~
3\'

3\

'1.1
~

, 1.' ,
"1..'\ I

.:: 1.5 MHZ
fv'\ 11'J .

• dBI+ 2 dO
I Point Pomt

.J
FlNAL nAT" SHE ET

YrG fILTER

SER lAL Nl:MDE R • • m:z~-c--
WJ q A..:..."'i6ii=- _

i I ~ 250C

3 dB r--:alliiU Ilns er .
Band- I ~ T n .. ",

. .
wldth

••

I I ~

' l..1.
~

Ol i2 ~ :I-l l l Î - 0 02.

,,1 I 31.-.

-~d

I Po int

- 4-00C

"1 [ IMlltl

S~2"1-3

3 . 20

ST I'IRT
C\J~Rf:t>Jl'

lob-120 I'1A.

ti
(, .80 l ...- . - 7~.:rÖ" -- '-_.,.,- , . . '

't-')G.I;~ g.OO - '

\. I '11

=(,8 0
1-+_3J..9r s: , , , -, , ) · 1 ' r_"'u.., '<:1

5 .001 ..... ...... r ..... ..... I _ _ I _ r ~

15. bO

WJ TYPE

'"~~

~
~
~
;>::Ez

o; lil
o ,

: .% L,00
o ~
" I" ......­0:; ... ..L.
p?' Z0=
:: ;; ij}
;. 0o': ~ z, ;;

: n
= 0
~3:

~
Z
-<

-2
01:0:;:

~
01:0 ë

- -'"< "'" Z....
~ ..., z

o

........,,
'"

...,,... ~,.
;;;I I

~

mA3')mA1 0I \ IS'

NDrE : Ins ertIon Los s s hown in mi nimum value wllhln pas s band .

si OF f - ll ESO;ol ANCE lSOLAT ION OEF - ll ESONANCE SPURIOUS colllles i s tan cc~Omls(.c 10 Ci1MS)
At Eh .310 Mll z > 7 0 an ('Zsoc (:>. 70) Al Fh .so Mll z >..,0 dB ( +2 50C)~' colllnductance 10 m H « 12. 5 ", \1)
At f h ·310 MHz 2"10 dO ( -400 ç(> 70) At Eh -ec ~r H z > - IÇ dB ( _400qGroundlng lso lation as fail
At Eh . 3 10 ~mz ">1S\ dB (+700c (> 70) At f h -so MHz >-\l) 'dB (+70°G) (>-IO c!l» :I
Limiting L evel greate r than > 0 dDm(O) (For cngfneer'Ing inro .~o~y. ) Tun ing SenSiti \·ity..!7,i MH z/mAQ10ÛS/
Limiting Level gr en tbe than "0 dBm(O@- 40(tC) . '", Hyatereal s 8 MHz (~12MW:) '.
End Point Tuning Cor rec tIe n Facto r FL -\f-§" I\fllz, Fh -,.5' ~~Hz(IF~r ,~ngln eer[ng info. only .)

~S\','R \.')."1..~\ (\V~rstCas c.. _ .c 2 . 0 :..t__. \ . , ,, ",

c
>;

'"

"

'"'"<

-w
~

<;;.. ­:>: ~

'"'"....
w-



,.

Af COHNECTOR
TYPE SMA JACK
(FEMALEI
2. PL ACES

. r . _. ," " ...
." "' ,CO'·"b " .•. . ..- '" ." ....... ... "
• REV PER ECD 1163 2237 ~ .:.:.....:..

PAODUCT LABEL ARE A I e AE MOVEO DATE COOE LABEL IREV
7'149 .n '~J.F~PRODU CT LABEL

I ' """ CI-lA"-J~
, . .~ '1" I./p• 1:""'

tj:~J1 J~ ~"'".. '0"","'''''OOIL CONNECTION :---... ~ ~ (sOLOER TERMINALS)
(SOLDER TERMINAL) ------- aOIflf: »>: 'S'2 PLACES __ va
SEE NOTE " _

...

r---t- .32' TYP

.roo

,_ I

I
1.4 0 0..

I. 1.40 0 - - n J

MOUNTING HOI..E
6 -~2 UNC-2B )( . 26 t:.02 ' 0EEP
4 PL,ACES

1·"
' (.

. Ml I ' l or i

295973

. , . ,~ <0• •• "~.

.....- "

WATKINS , JOHNSON COMPANY

YIG TUNED FILT ER

c
"'0" '2)(

l!!I!l

••

NOTES - (UNLESS OTHERWISE SPECIFIEOl

L UNIT WEIGHT ' 12 OUNCES MAX l3402 GRAMS).

2 . f iNISH' PAINT . BLUE (COLOR ,..0 . 2!l IOi I PER
FEO-SfO-59' .

3 , DIMf NSIONS ARE EXPRESSEO IN INCHES WITH
TOLERANtES OF :l: ,DIS

4 POSITI IIE TERMINAL IS MARKEn '4'
NEGATIV[ TERMINAL IS MARKED 'e'
LOCATION OF 'A'B'EI' loIAY BE REVERsEn .
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[1]I1EATERS ARE 28VOl.TS .
POSITIVE T[RMINAl IS " " !lCED "2"
NEGATIVE TERt.lIHAL IS MAF,~ f C "~


