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CERAMIC FILTERS /larcBerg.an I.P-C2A NTK

Alas the lowly cera.ic filter. Poor stepchild lo the exalted
mechanical filler. Unable to cope with Ihe narrow bandwidth needs

of todays rpceivers. Bul wail. What-s this? So.eone leaping lo
their defense? Ar.ed with thousands 01 dollars of specialized test
equip.enl and co.puters. gitted with an unco..on flair for progra.-
ing. I present .y case for their defense.

CI'J4f>f>Kf> /lurata

---------------------------------------------------------------------

Cera.i c Filters CPS4f>f>J /lurata

Advantages - s.all size and low cost

Disadvantages - relative frequency instability with te.perature
change

"aterial - cera.ic co.positions - lead zirconale-titanate or lead
.etaniobate

/lanufacturing Process - aix cera.ic paste with water - fora into
disc shape - dry discs - bake in oven'- while in oven apply high

voltage "poling" tield to give .aterial piezoelectric property -
deposit silver electrodes on each side of disc - attach discs in
a ladder arrangeaent - seal in aetal case. Presto. You have one
quality ceraaic ladder tilter.

---------------------------------------------------------------------
One of the big proble.s in deciding which filter to use has been

getting accurate inforaation as to filter specification. /lost cer-
a_ic filters are specified like this: 4KHz .iniau. at -6dB and 10KHz
maxi.u. al -60dB. What this Deans in the real world is that the fil-
ter will be about f>KHz wide at -6dB and about 9KHz wide at -60dB. The

measured stopband attenuation of ceraaic tilters can also vary widely
tro- the specifications.

With the help of several club .eabers. 1 have gathered together
a good nu_ber of cera.ic filters. 1 feel the tests that J have run
will provide us with an accurate picture of the current state 01 the
art with regards to this type 01 tilter. 1 have looked for dil-
ferent sources of the filters. A list 01 suppliers is provided at
the end of the article. 1 have also charted the case and lead di-
.ensions and have provided case drawings.

. The tests I conducted are si.ilar to .y tests 01 .echanical
lilters. The same test equip.ent was used. The filters were
Daunted on a printed circuit board. I.pedances were .alched to
the filter characteristics. I wrote a second progra. that shows
a wider view of the filters response. 1 wrote a third pr09ra.
that tests two tilters and plots their response on one graph.
The filters are listed by their response al -6 dB. This doesn"t
mean that they are listed best to worse. The best filter isn-t
necessarily the narrowest one at the -6dB point. Didn-t J tell
you this in .y .echanical filter article? The best filter for
your use wJll depend on your particular application.

The first graph for each tiller shows their response fru.
445KHz lo 465KHz. The graph is divided hor120ntally in 1KHz
divisions. The graph is divided vprtically in 10 dB divisions.
This gives a .easurement range 01 100 dB. heasuremenls are
taken and plotted every .2KHz.

The secondgraph show the responsefro. 430KHzto 46DKHt.
The graph is dividedhorizontallyin 2KHz divisions. The graph
is dividedverllcallyin 10 dB divisions. /leasure.enls are
taken and plotted every .4KHz.

G T /lad

This filter is part of a Gilfers .od for a
Yaesu I'R-7700. It was the narrowest filter
tested. II Day be a better choice for SSB
than A/I reception.

This is the narrow filter out 01 the ICO/l
R-70 and R-71A. It's a very good pertor.er.
Jt has an excellent shape factor. This al-
lows il lo have beltpr audio responsethan
the 1.I'-C2A while it has the sa.e ability to
reject adjacent stations.

Gerry Thoaas carries this filter. 1 can see
why he likes it so auch. It"s wide enough
tor good audio responsebut is only 7.2KHz
wide at -70dB. It had the best stopband. A
good choice tor over all pertor.ance.

This is the tilter that Gerry Tho.as used
tor his tilter Bod on the R-7D. It not only
is a very good perfor.er. it is also very
saall. A good choice tor portables.

1 bought a nu.ber ot these several years ago.
It has good audio response and a good stopband
but is huge coapared with the CPG4f>5J.

This is part of a Gilters .od tor a PR-7700.
It has good audio response. The stopband Day
have been degraded because the filter ca.e
with extenders tor .ounting.

Gerry Thoaas aaY'still have soae of these. I
used this filter originally in ay PRG-7. Jt-s

a tairly good pertoraer.

I bought tbis tiller at /1Hz Electronics tor
$2.90. It's the kind ot tilter that gives
cera.ic tillers a bad naae.

1 also bougbt this tilter at /1Hz. It cost
$5.00. At least it has a good stopband. Jt
wouldn"t be bad tor casual listening.

Another /1Hz62.90 wonder.

We hav!' two ex-The PRG-7 original tilter.
a.ples bere.

Original wide filter tor the JCOn R-70. Well
il is wide. This filter does have a .ucb bet-

stopband than it-s specs show.

J bougbt this tiller tor 67.00 at /1Hz. Pan-
asonic does Bake soae very good tilters such
the EPC-1.4f>5KIIAC or the EPC-1.455KI2AA. But
1 don't tnow wbo bas tbea in saall quantities.

These grapbs show a betore and atter picture
ot the Gerry ThoaasR-70 .od. Tbe replace.ent
filter. CPG45SJ. is auch narrower. The ori-
ginal tiller. CPW455BT. is .ucb too wide tor
any DX purposes. 1 plan to .ake tbis Bod when
1 buy a R-71A later tbis year.

CPG4f>5J Case not Grounded I wanted to show the eftects of not

grounding tbe case. It worsens the stopband
by about 20dB. Ground those cases!

CPG4551 ?

VTD-5-1 Vernitron

CPS4551' /lurata

VTD-3-1 Vernitron

1.I'-86A Nippon

CP455A Tokin

1.1'-84 Nippon

I.P-C6 NTK

CPW4f>5HT /lurata

EPC-1.455K Panasonic
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T'bO~S-4
CERMIC FILTERS .. u.- !i1'ECIFICATION!i

NAI1E ..6dB STOPBAND- 4DdB -60dB ..70dll !i I'
-- -- --- --------

4.5 KHz

7.2 KHz

8.6 Kllz

9.8 Kllz

15 KHz

14.2KHz

12.9KHz

16.3KHz

The Shape Pactor (SF) is the ratio ot the -6dB to -bUdS .easure-
8ents. This ti1ter does not co.pute.

-- -- -- - -------

CERA"IC FILTERS -------- DI"ENSlONS
--------------------------------.------------------------------------

--. -. u --- ---------------------

14

CERA"IC FILTERS -------- CASE DRAIlINGS

-- --

CI'S455 J

CPS 455 I

CPJ 455 KS

LP-C2A

LP-C6A

CP 4SSA

CPII 455 BT

LP-B6A

LP-B4A

"-.-1:-..::.

f--~

~' ::". T
~
~
1-'"'-1

-l~ ~:
i~fN... .", ._.,.....

~~
'~J--

...~~:
VTD-S-l

~&"O_~'.CA- T......

. ~
i 1.12 ~
I~B.45 MH)-I .

=4= [:' =] ,RI.- -L;:.~ 1.00 --.J'(25.40 MH)I

......,..--

EFC-L4S5 K

mlr

q
""f§

o. Y'l.j
. '1/: 0 ~

I !! . .. ~
i: ""

oO.t 1.5
lmo"'.1 .0581 ]'

~,- o-=rl.-
H' :~ ',.?,;f~
I ,... i;~
~1"'1---1 -

CFG 455 I

10m..

Q
'~'~I"

t}]

1.2911

iiii ;i!
00 I~~

0 ,,- i:i!
I ~':~

J L. oO~ ~~
I~' 1.0200'0"1.~1~1 -

~
I.~I

I2J I2J

Q. I (!)I"'"
{VG'."'"
<i>0."",

VTO-3-1

h&no, ,- T......

~..--.--'--

15

LF-C2A 2.5 Kllz 3.9 KHz 4.2 KHz

CI'J455K5 3.0 KHZ 3.8 KHz 4.'1 KHz

CPS4S!>J 4.2SKHZ 6.5 KHz 6.9 KHz

CFG4!:1S1 !:I.1 KHz 7.0 KHz 8.0 KHz

VTU-!:I- I 5.1 KHz 7.7 KHz 8.2 KHz

CpS4SSI 5.3 KHz 6.9 KHz 8.0 KHz

VTO-3-1 6.2 KHz 8.6 KHz 9.1 KHz

LP-B6A 6.7 Kllz 12 KHz

CP4SSA 7.0 KHz 11 .SKHz 13.9Kllz

I.P-B4 7.7 KHz 12.SKHz 13.9KHz

LP-C6 liB 7.8 Kllz 11. 2KHz 12.SKHz

LP-C6 OK 8.2 KHz 12.5KHz 14.3KHz

CPW45SHT 8.6 KHz 12 KHz 14. 9KHz

EPC-4SSK 10.7KHz 13.4KHz IS KHz

1.68 S9dll

I. 40 64dli

1.62 72dll

1.57 63dB

1. 61 69dll

1. 51 63dB

1. 47 52dB. 33dB

1.99 67dB

1. 81 30dB'

1.60 S2dB

1. 74 SOdS

1. 73 67dB

1. 40 S4dB

CASE LEADS

NAIIE LENGTH IIIDTH LENGTH WID'IH CASE

LF-C2A .79 in .29 In .66 in .16 in "eta1

CI'J4SSKS .92 in .30 In .79 in .16 in "etal

CPS4SSJ 1.14in .30 in 1.0 in .1b in "E-ta1

CFG4SS1 .43 in .27Sln .37 in .17 In "eta1

VTO-S-I 1.111n . 41 in 1.0 In .30 In Plastic

CFS4SS1 1.14in .3U in 1.0 in .16 in "etal

VTO-3" I .81 in . 41 in .70 In .30 in Plastic

LF-B6A .32 in .28 in .16 in .17 in Plastic

CF4S5A .43 In .27Sin .33 In .17 in Plastic

LI'-B4 .32 in .28 in .16 in .17 in Pldstic

LF-Cb .79 in .29 In .66 in . J6 in Plastic

CPW4SSH'f .43 In .27S1n .33 in .17 in Plastic

t:PC-L45SK .65 in .l9 in .56 In .17 in "etal
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The graphs show that it is possible lo gel very good perfor.ance

Ir08 cera.icfilters, Bul il is aiso possible lo gcl exlre.ely poor
perforftance. Soae aanufaclures have suppiied poor perforaing filters
in otherwise good receivers. Cost is the aost iaportant factor in
their choice 01 filters.

Your choice of filter depends on your use. for do.estic stations
J would look tor a filter about 5KHz wide at -ode and less than 10KHz

wide at -60dB. These are aeasured spccs froa ay tests not .anufac-
Lure's specs. for foreign or split Irequency stations these speci-
ficationsshouid be narrower. The CP.J455K5 and CPS455J would be good
choices. Narrower tilters than theseaay require aodificationsto
the audio section of the receiver. If your receiver has only one
lilter position your bel bet aay be the CPG455I. This is the saallest
quality filler I tested. Il has good audio response and stopband. is
narrow at -60dB. and is physically saall.

If ceraaic filters have a weakness it is in their stopband. The
stopband on aechanical and crystal filters can be 20 lo 30 dB lower.
This advantage can be lost if the aechanical or crystal filters are
not aounted using good engineering practices.

Most of the filters tested are available for under S30 froa the

various suppliers. Spending a great deal aore lor aechanical filters
or a lilter aod aay give you better selectivity but aay also point
out other probleas in your receiver and put a big dent in your wal-
let. Refer to the different club publications for reviews of filter
aods before spending any aoney.

Several questions reaain unanswered concerning filter choice, How
narrow is too narrow? Are there noticable benefits in a stopband be-
low 60-70dB down? Are there proble8s with the sharp passband edges
of .echanical filters? Do crystal filters have better strong signal
handling capabilities? 1 plan to run so.e further tests to try and
answer so.e of these questions.

I would like to thank Gerry Tho.as. Dennis Kibbe. and ~ike HarIa

for the use of their filters and their valuable coa.ents in helping
.e prepare this article. 1 welco.e any questions or co..ents concer-
ning this article.

~arc Berg.an
P.O. Box 6286
Oxnard. CA 93031

---------------------------------------------------------------------
Suppliers of Cera.ic fillers

Cirkit Holdings PLC
Park Lane. Broxbourne.
Hertfordshire ENIO 7NQ

Gilfers Shortwave
52 Park Ave.
Park Ridge.. NJ 07656

Gerry Tho.as
POB2036
Pensacola. PL 32513

CPS4S5J CPG45S1
VTO-3-1 CPM45SJl not tested
Cera.ic filter Mod

MHZ Electronics
3802 North 27th Ave.
Phoenix. AZ 85017

LP-B6 CP4SSA
LP-B4 CPII4SSHT
EPC-L455K

Radio lIest
3417 Purer Rd.
Escondido. CA 92027

Cera.ic Piller ~od
~echanical Piller ~od

Shortwave Horizons
6815 12 Ave.
Ed.onton. AD T6K 3J6

Cera.ic Piller Mod

tiancy Hardy WESTERN
2301 Pacific Avenue DX ROUNDUP All times areAberdeen,WA 98520 Eastern Local
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REPORTERS FOR THI3 ISSUE,

(AD) Alan Davidson-8121 E. Balrour Dr.-Tucson, AZ 85710
(BH) Bill Hardy-2)01 Paciric Ave.-Aberdeen, WA 98520

FRG-7, Radio West loop
(NH) Nancy Hardy-2)01 PacHic Ave.-Aberdeen, WA 98520

PRG-7. Radio West loop
(TRH) Tim Hall-)50 G St. P-l-Chula Vista, CA 92010

ICF-2010, Radio West loop
(TRH-CA1) DX'ing rrom El Cajon, GA (15 mi. rrom home) w/Kenwood
car rx

(RUM) Roy H. Millar-l)714 )Oth Ave. N.~.-Marysville, WA 98270
Airline )980 w/Shot~un, Grundig 5077 w/SM-2

(SP) Dale Park-225) Kanealii Ave.-Honolulu, HI 9681)
Sony ICF-6700~ .

(5P-HI1) DX'ing at Kailua Beach Park, Kailua, HI w/Sony
ICF-6700\j

(bp) Bruce Fortzer-6S46 19 Ave. ME-Seattle, ~A 98115
HQ-180A, Racal RA-17, RCA R-8516, Radio West loop
(bp-WAl) DX'ing at O'Hare's GTG 10/19 w/Kenwood R-l000/SM-l

Pete Taylor-2614 Jackson St.-San Francisco, CA 94115
Rich Toebe-2)88 American Ave. -Hayward, CA 94545

Grundig )400, Radio West loop
Robert Wien-l)09 Dentwood Dr.-San Jose, CA 95118

GF Superadio, GE long-range portable, SM-2
John Wilkins-4)85 Hoyt St. #205-Wheat Ridge, CO 800))

R-l000, 4' box loop
*********************...*********************************.***.************

OF SPFCIALINTERFST. .
900 KSGA WA, Wenatchee 10/171017 call heard, but not much else thru

dIUicult-to-null CJVI, Ex-KUEN. (RHM-\~A)
1080 ~~AI HI, Honolulu 10/2 070) back on air w/British-accented DJ

"Prince or Wales," airing new wave/top 40 mx, Per later phone
call, they returned 10/1 at 4.1Opm local time (2210EDT), arter
three months or being orr due to vandalization & replacement or
xmtr equip. They added a new slogan "Hitradio K-Wai." (SP-HI)

1210 KQTL AZ, Sahuarita new stn noted on the air 10/1) w/ss nx rormat.
GOod signal daye, fair si~ nights, easily nulled. Ment.
that they will carry World Series in ss. Slogan is "Radio
Que Tal," (AD-AZ)

+New stn is on. Heard w/rair si~ MM 10/14 0250 w/SS program,
Mexican mx, promo tor School Lunch Week. EE ID by accented OM
0)00. Slogan "Radio Que Tal" (Que tal? means "What's new?"),
"La superpotencia Hispana con 10,000 w. serviendo al sur de
Arizona y al norte de Sonora," "Mas musica en su vida" (SS ror
MYL, maybe, hi.) New, AZ ,4), stn #418. (TRH-CA)

+10/140)24-0400+ good thru irritating "TT" on treq. (is KASY
orr treq?), olu KRSV/KASY w/numerous IDs as "Radio Que Tal,
legal ID on hour "This is KQTL, 1210, Sahuarita, Arizona,"
then back in SS. Not noted on 10/1J, so probably 1st day or
broadcast, Took me by surprisel Lively SS mx rormat. Sahuarita
is a suburb or Tucson. 1210 is beginning to sound like 880,
hi. (RloJ-CA)

1)10 KDIA CA, Oakland 10/15 0900 ~ to hear these guys back on
againl Just si~ed on ror the first time, said that they were
getting their act together but that things would sound better
in the next rew days, and vowed that "The Boss or the Bay is
Back to Stayl" Too bad, there goes 1)00-1)20, hi. (RT-GA)

+Back on the air 10/1S. 24 hours, same rormat .Urban Contemporary."
(PT-CA) ,

**********.**.*************..**.*************** ** *...**.....

540 KNAK !!I. Delta 10/12 2100 s/orr annct, annc'd lkw. Poor in QRM. (pw)
570 (KLAC) £A, Los Angeles oU again :.u.~ 10/140604, TT's later. This SP

seems to be getting regular. (TRH-GA)
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(PT)
(RT)

(RW)

(JiW)

Piller Type

CPS455J CPG4551
LP-B6A LP-84
LP-C6 CPII4SSHT

LP-C21. CPS4SS1
LP-C6
Cera.lc filter Mod


