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Introduction

TAV/AS

HIGH-REL EMI FILTERS

Noise is the enemy of good engineering design. Properly
installed EMI filters suppress such electromagnetic interfer-
ence on power and signal lines, while allowing desired sig-
nals to pass. For critical EMI filter applications, high reliability
is of the utmost importance.

High reliability applications have diverse requirements, rang-
ing from a need for a long operating life in medical or military
systems to avoiding the prohibitive cost of replacing a faulty
component in a satellite, undersea cable, or other inaccessi-
ble system. High-rel filters satisfy application-critical require-
ments in many environments:

e Space/Satellite Systems

e Military Aircraft

e Guidance Systems

e Command, Control & Communications (C°)
e Missile Systems

¢ Weapon Systems

e Radar Systems

e Electro Optical Systems

e Electronic Countermeasures
e Electronic Warfare

e Pacemakers

¢ Medication Monitors

HIGH-REL STANDARDS

Reliability must be designed into an EMI filter. Every step in
its manufacture from material selection through testing and
characterization must be considered. To assure confor-
mance to clearly-defined product and performance parame-
ters, specifications have evolved for electrical performance,
mechanical configurations, test methods, screening and
qualification procedures.

AVX Filters delivers high quality EMI filters which meet appli-
cable portions of these high-reliability standards:

e MIL-F-15733 e MIL-STD-220
* MIL-F-28861 * MIL-Q-9858
e MIL-STD-202 o MIL-I-45208A
* MIL-STD-790 ¢ ISO 9000

e MIL-C-123 * EIA-RS-469

AVX FILTERS AT THE LEADING EDGE

AVX Filters Corporation continues to provide innovative
solutions to the high performance needs of its customers. It
has pioneered many breakthroughs which have advanced
the state-of-the-art in this demanding discipline, including:

e The first to qualify to the new High-Reliability Filter Spec,
MIL-F-28861.

e Facility qualified to MIL-STD-790 during first round of
audits for filter manufacturers.

e The first solder-in filter line to offer 400°C installation
temperature.

e The first filter line designed to meet the new MIL-Spec
requirements for heat rise/reactive current in 125 VAC
and 230 VAC 400 Hz applications.

e The first to offer a filter line of hermetically sealed bolt
style filters.

CUSTOM AND SEMI-CUSTOM

In addition to standard catalog and QPL EMI filters, AVX
Filters produces two classes of these special products:
Semi-custom and Custom. Semi-custom involves variations
in electrical parameters, testing, and limited mechanical
changes from standard product designs. Delivery is slightly
longer and price is slightly higher than standard products

Custom products require longer lead time for design and
manufacturing, but give designers freedom to specify non-
standard mechanical and electrical filter designs.

AVX Filters dedicates a unique internal part number to every
semi-custom and custom component. This insures contin-
ued configuration control for each part, allows future
changes to be easily implemented, and provides assurance
that the design always matches the customer requirements.

ENGINEER TO ENGINEER

Our application engineering staff will assist in defining
your filter requirements, while recommending advantages,
reliability, quality assurance levels, and filter performance at
the lowest practical cost. They will help in filter selection and
specification, including meeting DESC requirements. SCD
models are available to assist you in the design process.
A custom filter part number will be assigned exclusively to
your SCD. To obtain prompt, professional assistance, call
(818) 767-6770.

QUALITY ASSURANCE

Quality assurance is built into every stage of manufacturing
and testing. AVX Filters controls the entire process, from
the capacitor's dielectric formulation through final filter
test. This results in absolute traceability by lot number to a
specific dielectric batch, as well as the subsequent materials,
equipment and employees involved in the tightly-controlled
manufacturing and testing process. In addition, critical
processes are monitored using SQC, SPC techniques.

1S0 965
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Filter Product Selector

Application Notes

TAV/AS

)

Hermetically sealed on one end. This
solder-in series provides both C & L cir-
cuit configurations with effective filtering
in the microwave frequency spectrum
from 10 MHz to 26 GHz and beyond.

Unique construction provides 300°C
installation protection against internal
solder reflow. Ideal for assembly into
filter arrays.

—gam))-

Most commonly used bolt-style filter pro-
vides improved filtering in the HF through

microwave frequency spectrum from 1
MHz - 10 GHz.

=P

Highest cap values available in small size
— 1.4 MFD. Lowest profile configuration
in cylindrical style best suited for low

moisture environments where hermetic
seal is not required. Provides effective
fitering from 500 KHz to 10 GHz.

JP-

This hermetically sealed filter series
provides the longest cases and most
space available in a .375/.410 diameter
cylindrical style. It also offers the greatest
number of circuit options.

The MIL-F-28861/2, 3, 4, 5 are the QPL
equivalents of this series. This series
offers effective filtering from 30 KHz to 10
GHz.

This series of custom assemblies utilizes
AVX Filters' line of high temperature sol-
der-in filters capable of 300°C installation
temperature and can be designed and
fabricated to your specified requirements
or spec control drawings. They can be
furnished 100% tested and burned-in
prior to shipment. To satisfy your require-
ments for military QPL product and to
preclude the need for non-standard parts

approval, these filter arrays may be
supplied with MIL-F-28861/12,/14 or /15
filters installed as available (see QPL
Listings). If no QPL sources available, the
arrays could be supplied with filters
approved to DESC drawings 88010,
84080, 84081, or 84082, respectively, or
to the AVX Filters catalog equivalents
designed to the requirements of the
MIL-F-28861 slash sheets.

/‘\VAV() US microtek
"N A filters corp.
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Filter Design Guide
High Reliability

TAV/AS

INSTALLATION, HANDLING, HARDWARE OPTIONS

GENERAL

Proper Electrical Operation Requires:
e Good filter/case ground.

e Design layout where filter is installed directly into
conductive shield or enclosure.

e Minimizing holes, slots, or other penetrations of the
shield near the filter.

Installation Precautions
e Although EMI/RFI filters can withstand temperature
extremes, rapid heat-up or cool-down can crack the
internal ceramic capacitor.

— Pre-heating of the filter prior to soldering should be
performed whenever possible.

— Forced-air cooling after soldering is not recommended.
Avoid Mechanical Stress

e Do not use pliers or other gripping tools capable of
exerting excessive pressure on filter case.

e Do not alter the lead or terminal flag either before or
after soldering.

SPECIFIC RECOMMENDATIONS

Hi-Temp Solder-In Style Filter
e Small case design sensitive to excessive heating.

e 150°C preheat prior to solder installation using supplied
solder preform highly recommended.

e Vapor phase reflow (VPR) soldering with integral preheat
is preferred.

e Infrared (IR) and hot plate soldering may also be used.

e Temperature should be increased to solder temperature
(300°C, max.) at a controlled rate of 2°C per second.

e Time at max. temperature should be kept at a minimum
and should never exceed 30 seconds.

¢ \When soldering leads using an iron:

— Iron tip temperature should not exceed 460°F (60/40
solder recommended).

— Use a small iron, 15-20 watts, and do not apply heat
for longer than 10 seconds.

— Use of heat sink clip when lead length permits is
recommended.

¢ Do not expose leads to torque stresses by moving wires
after soldering to lead. The glass hermetic seal may be
damaged.

e Do not cut or form filter leads.

— Mechanical stress may be transmitted to the
discoidal capacitor.

— The glass hermetic seal may be damaged.

— Contact AVX Filters regarding custom lead lengths
to accommodate your requirements.

Bolt-Style Filters
e Do not exceed recommended nut mounting torques
listed on next page. NOTE: it is preferable to keep to the
low side of torque range when installing filters into
threaded mounting holes.

e On epoxy sealed bolt-style units AVX Filters recom-
mends conformal coating of the units after installation to
improve moisture resistance.

e Observe same precautions listed for hi-temp filter when
soldering to filter center pin.

¢ Do not bend filter center pin.

Cylindrical-Style Filters
e Observe recommended nut mounting torque as per the
table on next page.

— BK, CK, GK - series filters (1/4-28 UNF-2A) require
44 + 4 oz-in.

— JD series (5/16-24 UNF-2A) require 60 + 4 oz-in.

¢ The terminal flags should not be subjected to mechanical
stress during or after leadwire installation. The glass
hermetic seal may be adversely affected.

e Use care in soldering to the terminal flags. An 18-30
watt soldering iron is recommended. CAUTION: the use
of a large wattage iron without temperature control may
cause reflow of the high-temperature solder used to seal
the terminal. This could result in the loss of hermeticity
for the filter.

HARDWARE OPTIONS

General
e Necessary mounting hardware is supplied with all filters.

* Hex nut and lockwasher plating will be as per filter case
specified.

e Refer to table for hardware selection. Standard hard-
ware (“STD”) will be supplied unless otherwise requested.
MIL-F-28861 filters will be shipped with MIL-F-28861
hardware.

TAV/ NS 3
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Screw & Locking Washer Table

TAV/AS

HEX NUT AND INTERNAL TOOTH LOCKWASHER

THREAD
—>‘ B ‘4— - C—> —>‘D‘<—
HEX NUT WASHER
Size Thread Hex Nut Lockwasher
A B c D

4-40 UNC-2B 187" 067" 225 020
(112-40) (STD) 180 057 215 010
257 1083 265 018
(AL 241 073 255 012
8-32 UNC-2B 250" 083" 285" 025"
(.164-32) (STD) 241 073 275 015
313 114 336 025
(ALT) 307 104 325 015
10-32 UNF-2B 250 1080 311 1023
(.190-32) (STD) 241 070 300 013
345 130 381 027
(AL 336 120 370 017
12-32 UNEF-2B 250 083 383 023
(216-32) (STD) 241 073 372 013
250 073 383 023
(AL 241 063 372 013
1/4-28 UNF-2B 311" 1096 408" 021"
(.250-28) .308 091 396 015
5/16-24 UNF-2B il 096 435 027"
(.312-24) .365 091 425 017

*Used for MIL-F-28861 units.

Thread Recommended Mounting Torque
(414153[(\)])02A 32 0z-in. + 4 oz-in.
gTSS 'S’,%)C_QA 64 0z-in. = 4 oz-in.
ﬁ'é?gésﬁhC_QA 64 oz-in. £ 4 oz-in.
(1'31362_852\1EF_2A 64 oz-in. + 4 oz-in.
ﬂ'?f_%'g?_]NF_gA 44 oz-in. + 4 oz-in.
(31224 60 oz-in. + 4 oz-in.

5/16-24 UNF-2A

/‘\VA'() US microtek
"N A filters corp.
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Filter Types

TAV/AS

A feedthru is a low inductance device, acting as a bypass
feedthru capacitor to ground. It works well with a high imped-
ance load and source. For assured contact, it should be sol-
dered directly to a bulkhead or a connector base.

This adds a series-inductive element to the bypass feedthru
capacitor connected to ground. Because of the inductor, it can
be connected to a low impedance source or load. This filter
may be used to link a low impedance source to a high imped-
ance load, or vice versa, with the feedthru capacitor facing the
high impedance circuit.

This filter contains two feedthru capacitors connected to
ground with an inductor in-between. It presents a low imped-
ance to both the source and load, and has a sharper roll-off
than either the feed-thru or L-section designs. With feedthru
capacitors as outer elements, this filter is best suited for high
impedance load and source applications.

FEED-
C THRU T
FILTER c
T
L FILTER o
T
O_fWV\_O
7 FILTER T _ =
O_IWV\_W\_O
T FILTER %

This filter forms a 'T" with two inductors and a feedthru capac-
itor connected to ground. Like the = Filter, it has a sharper roll-
off than a feedthru or an L-section design. With inductors as
outer elements, the T-section is intended for applications with
a low impedance load and source. It also finds application
where transient conditions may occur (EMP, lighting, etc).

INSERTION LOSS

The insertion loss values specified throughout
this catalog are based upon an industry standard
of full load and balanced 50 ohm system in
accordance with MIL-STD-220A (at +25°C). The
actual attenuation performance in other circuits
will vary significantly with different values of
source and load impedance.

The insertion loss values in this catalog may
appear to be significantly lower than that of
comparable filters in certain other competitor cat-
alogs. The reason for this is that AVX Filters takes
into account both component and circuit reso-
nances and adjusts the table values such
that the insertion loss will not drop below straight
lines drawn between each data point in a
semilog graph.

B)

INSERTION LOSS (d
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Filter Design Guide

High Reliability

TAV/AS

M28861 SCREENING

The Group A sequence as outlined in MIL-F-28861 is
performed on a 100% basis whenever Reliability Codes for

between Class S and Class B screening are shown in the
descriptions.

Class S or Class B are specified by the customer. Differences

S-CLASS, B-CLASS TESTING

MIL-STD-202
Test (method) Description
Thermal Shock 107, cond. A S-class: 5 cycles from -55°C to +125°C. Through-hole mounting required.
B-class: as above except mounting not required.
Burn-in 108 S-class: 168 hours minimum at 2.0X rated voltage, 125°C polarity reversal for the
first 24-72 hours; fused B/I circuit for each filter.
B-class: 164 + 4 hours at 2.0X rated voltage.
Dielectric 301 S-class, B-class: 2.5X rated DC voltage for 5 seconds minimum,
Withstanding Voltage 1 minute maximum, 50 mA charging current.
Insulation 302, cond. A S-class: test at 100 VDC or rated, V, whichever is less. Pass/fail limits are
Resistance also based upon 125°C reading from first 50 pieces.
B-class: same as above, except omit pass/fail as per 50 piece calculation.
Capacitance and D.F. | 305 S-class, B-class: test 1000 + 100 Hz, 0.1 to 1.2 VRMS
Insertion Loss — S-class, B-class: per MIL-STD 220 at load, no-load as specified.
DC Resistance 3083 S-class, B-class: test is optional if DC Voltage Drop Test performed.
Voltage Drop — S-class, B-class: M28861 para. 4.6.6.1 (AC rated), para 4.6.6.2 (DC rated)
Radiographic Inspect. | 209 S-class, B-class: 2 views required with 10X examination images.
Seal Test 112 S-class: condition C, B-class: condition A or D
Visual and — S-class: M28861 para 4.6.1.2 which includes element, subassembly,
Mechanical and pre-cap inspections, B-class: M28861 para 4.6.3 for external visual only.
Solderability 208 S-class, B-class: 5 samples.
R-LEVEL SCREENING

The test sequence outlined below is performed whenever
AVX Filters R-level screening is specified. Each filter lot is

Summary data is provided for R-level Screening and is
included with shipment.

subjected to the tests in the order shown on a 100% basis.

R-LEVEL TESTING

MIL-STD-202
Test (method) Description
Thermal Shock 107, cond. A 5 cycles from -55°C to +125°C.
Burn-in 108, cond. A 100 hours at 1.4 times rated voltage, +125°C.
Dielectric 301 Twice (2X) rated DC voltage for 5 + 1 sec at 25°C,
Withstanding Voltage 50 mA maximum charging current.
Insulation 302, cond. A Testing performed at rated DC voltage.
Resistance The 125°C value shall be 10% of the specified IR at 25°C.
Seal Test 112, cond. A Gross leak test. Not applicable to epoxy-sealed units.
Depolarization — 1 hour at 150°C. No voltage applied.
Capacitance 305 Test signal 1KHz, 1.0 VRMS.
and D.F.
DC Resistance 3083 DCR measured in lieu of voltage drop.
Insertion Loss — Per MIL-F-15733 para 4.6.9.1 (check test)
Visual and — Per MIL-F-15733 para. 4.6.1
Mechanical
A \ US microtek
6 /n\VA‘() filters corp.

A SUBSIDIARY OF AVX CORPORATION


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

Solder-In Style High Temp EMI Filters / \V/)(

ZZ Series - .118 Dia. - Circuits Available - C

SPECIFICATIONS

1. Finish: Gold standard —
Silver and solder coat available

2. Material:

Case: Cold rolled steel

Leads: Alloy 52 steel

3. Operating Temperature Range:

-55°C to +125°C
4. Insulation Resistance:

APPLICATIONS

The ZZ series is intended for use as a
high reliability alternative to a commonly
available commercial filter type. Due to its
smaller body diameter, capacitance is
limited. It does provide effective filtering in
the MICROWAVE frequency spectrum
from 100 MHz through 26 GHz. Designed
to be soldered into a package, bracket or
bulkhead (and maintain hermeticity),

CHARACTERISTICS

e High temperature construction with-
stands 300°C installation temperatures.

¢ Features rugged monolithic discoidal
capacitor construction.

it is ideal for high impedance circuits
where large capacitance values are
not practical.

Alternate lead lengths or special capaci-
tance values are available upon request.

Custom packages or bracket assemblies
utilizing this feedthru can be furnished to
your specifications.

e Glass hermetic seal on one end with
epoxy seal on the opposite end.

e High purity gold plating provides excel-
lent solderability or compatibility with
thermal and ultrasonic wire bonding.

.030
+.002

STANDARD CONFIGURATION
(See Note 1)

.020

+005 _’I l‘_
_ GLASS SEAL

10.

At 25°C: 1,000 megohm-microfarad
min., or 100,000 megohms
min., whichever is less

At 125°C: 100 megohm-microfarad
min., or 10,000 megohms
min., whichever is less

. Dielectric Withstanding Voltage (DWV):

R-level designs:
2.0 times rated DC voltage
Class B, Class S designs:
2.5 times rated DC voltage

. DC Resistance (DCR): .01 ohm,

maximum

. Dissipation Factor (DF): 3% maximum
. Rated DC Current: 5 Amps, maximum
. Maximum Installation Temperature:

300°C
Supplied with 60/40 solder preform for
easy installation

.140
1 +005 ™

110 140
0 +.005 +.020

+.020

CIRCUIT DIAGRAMS

O——0
T
C
771
millimeters (inches)
0.05 (.002) 3.05 (.120) Notes:
0.13 (.005) 3.43 (.135) 1. Glass seal on end opposite flange.
0.51 (.020) 3.56 (.140) 2. Metric equivalent dimensions given
for information only.

1.02 (.040) 3.68 (.145)
2.79 (.110) 10.16 (.400)
2.95 (.116) — —

(See Note 2)

/‘\VA'() US microtek
"N A filters corp.
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Solder-In Style High Temp EMI Filters /.\V/'(

A
o
ZZ Series - .118 Dia. - Circuits Available - C

SPECIFICATIONS
Insertion Loss? Per MIL-STD-220, +25°C

AVX Current DC CAP! 1 10 100 1000 10

P/N AMP CKT Voltage Min. MHz MHz MHz MHz GHz
Z71C3-250H 5 C 50 25 - - - 10 15
ZZ1C3-500H 5 C 50 50 - - 1 15 25
ZZ1C3-101H 5 C 50 100 - - 3 20 30
ZZ1C3-102H B C 50 1000 - 4 20 31 58]
Z71C3-152H 5 C 50 1500 - 5 21 42 55
Z71A3-250H © C 100 25 - - - 10 15
ZZ1A3-500H 5 C 100 50 - - 1 15 25
ZZ1A3-101H 5 C 100 100 - - 8 20 30
ZZ1A3-102H 5 C 100 1000 - 4 18 36 55
ZZ1A3-152H B C 100 1500 - 5 21 42 58]
Z71B3-250H 5 C 200 25 - - - 10 15
Z71B3-500H S C 200 50 - - 1 15 25
Z71B3-101H 5 C 200 100 - - 3 20 30
ZZ1B3-102H 5 C 200 1000 - 4 18 36 58]

1 Decimal point values indicate capacitance in microfarads.
Non-decimal point values indicate capacitance in picofarads.

2 Insertion loss limits are based on theoretical values.
Actual measurements may vary due to internal capacitor
resonances and other design constraints.

For special multi-unit assemblies see Multi-Component Filter Brackets section.

8 TAV/ NS
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Solder-In Style High Temp EMI Filters / \V/)(

ZS/ZR Series - .128 Dia. — Circuits Available - C & L

SPECIFICATIONS

1

10.

11.

. Plating: Gold standard —
Silver and solder coat available

. Material:

Case: Cold rolled steel
Leads: Alloy 52 steel

. Operating Temperature Range:

-55°C to +125°C

. Insulation Resistance:

APPLICATIONS

The ZS series provides effective filtering
in the MICROWAVE frequency spectrum
from 10 MHz through 26 GHz. Designed
to be soldered into a package, bracket or
bulkhead (and maintain hermeticity), it is
ideal for high impedance circuits where
large capacitance values are not practical.
In the “L” section version an internal fer-
rite bead element provides both induc-

CHARACTERISTICS

e Meets or exceeds the applicable portions
of MIL-F-28861/12. See QPL listings.

e High temperature construction with-
stands 300°C installation temperatures.

e Features rugged monolithic discoidal
capacitor construction.

tance and series resistance (lossy charac-
teristic) which improves insertion loss and
provides superior transient performance.

Alternate lead lengths or special capaci-
tance values may be ordered.

Custom packages or bracket assemblies
utilizing this feedthru can be furnished to
your specifications.

e Glass hermetic seal on one end with
epoxy seal on the opposite end.

e High purity gold plating provides excel-
lent solderability or compatibility with
thermal and ultrasonic wire bonding.

.030

STANDARD CONFIGURATION

+.002

N

.020

=000 _>| | _ GLASS SEAL

B 25
_’I A *—403
B

A SUBSIDIARY OF AVX CORPORATION

At 25°C: 1,000 megohm-microfarad — +10%% -~
min., or 100,000 megohms
min., whichever .IS less CIRCUIT DIAGRAMS
At 125°C: 100 megohm-microfarad
min., or 10,000 megohms E'NAE‘)NGE
min., whichever is less oO——0 OEM_O o—"""—0
. Dielectric Withstanding Voltage (DWV): T GLASS = FLANGE GLASS L
: ) - SEAL END SEAL -~
R-level designs: c END END
2.0 times rated DC voltage
Class B, Class S designs: Z51, ZR1 (See Note 3) ZR2
2.5 times rated DC voltage
. DC Resistance (DCR): .01 ohm, millimeters (inches) Notes:
maximum 0.05 (.002) | 3.25 (.128) 1. Outline drawing shows stan- 3. For ZS2 or ZR2 L-Section
_— . ’ dard ZS configuration. Also Filters inductor always posi-
. DISSIpaTIOﬂ Factor (DF): 3% maximum 0.13 (005) | 3.96 (156) available with glass seal at tioned at epoxy-filled end.
. Rated DC Current: 5 Amps, maximum 0.51 (020) | 5.08 (200 the ?p’”f.”e end, ZRreverse  , \1otric equivalent dimensions
. ) . 0.76 (.030) | 6.4 (.25 configuration. given for information only.
. Maximum Installation Temperature. 08 (03 |1588 (629 2. MIL-F-28861/12 style FS70
300°C : : equivalent to standard ZS
. . 2.79 (.110) | 18.16 (.715) configuration. Style FS71 is
Supplied with 60/40 solder preform for (See Note ) reverse ZR configuration.
easy installation MIL-F-28861/12 (See Note 2)
Insertion Loss for the “C” and “L” circuits Dimensions Dash No. Style
are equivalent due to the saturation Circuit A B 001 through 016, | FS70
characteristic of the ferrite bead element ~ [Piagram| +.005 | Nom. 033 and 034
at full rated current. At lower currents the L 200 | 718 017 through 032, |  FST71
“L” becomes much more effective. c 110 | 625 085 and 036
A v US microtek
/I\\VAA() filters corp. 9
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Solder-In Style High Temp EMI Filters /.\V/'(

A
fa
ZS/ZR Series - .128 Dia. — Circuits Available - C & L

SPECIFICATIONS
Insertion Loss? Per MIL-STD-220, +25°C

AVX Current DC CAP' 500 1 10 100 1000 10

P/N AMP CKT Voltage Min. KHz MHz MHz MHz MHz GHz
Z51C2-501H 5 C 50 500 - - - 15 30 50
ZS1C2-102H & C 50 1000 = = 4 20 Sil 88
ZS1C2-122H 5 C 50 1200 - - 5 20 35 55
ZS1C2-272H 5 C 50 2700 - - 10 25 40 60
ZS1C2-502H 5 C 50 5000 - - 15 30 45 60
ZS1C2-103H 5 C 50 .010 = 4 20 35 48 60
ZS1C2-153H 5 C 50 .015 - 7 25 40 50 60
ZS2C2-501H 5 L 50 500 = = = 15 30 50
Z82C2-102H 5 L 50 1000 - - 4 20 33 55
ZS2C2-122H 5 L 50 1200 - - 5 20 37 68
Z7S2C2-272H 5 L 50 2700 - - 10 25 40 60
ZS2C2-502H 5 L 50 5000 = = 15 30 45 60
Z52C2-103H 5 L 50 .010 - 4 20 38 50 60
ZS2C2-153H 8 L 50 .015 = 7 25 42 50 60
ZS1A2-101H 5 C 100 100 - - - 3 20 30
ZS1A2-501H 5 C 100 500 - - - 15 30 50
ZS1A2-102H 5 C 100 1000 - - 4 20 31 55
ZS1A2-122H 8 C 100 1200 = = 5 20 35 85
ZS1A2-272H 5 C 100 2700 - - 10 25 40 60
ZS1A2-502H & C 100 5000 = = 15 30 45 60
ZS1A2-108H 5 C 100 .010 - 4 20 35 48 60
ZS1A2-153H 5 C 100 .015 - 7 25 40 50 60
ZS2A2-100H 5 L 100 10 - - - - 5 10
ZS2A2-250H 8 L 100 25 - - - - 10 15
ZS2A2-101H 5 L 100 100 - - - 3 20 30
ZS2A2-501H & L 100 500 = = = 15 30 50
ZS2A2-102H 5 L 100 1000 - - 4 20 33 55
ZS2A2-122H 5 L 100 1200 - - 5 20 37 68
ZS2A2-272H 5 L 100 2700 - - 10 25 40 60
ZS2A2-502H 8 L 100 5000 = = 15 30 45 60
ZS2A2-108H 5 L 100 .010 - 4 20 38 50 60
ZS2A2-153H & L 100 .015 - 7 25 42 50 60

) ) o ) o continued
1 Decimal point values indicate capacitance in microfarads.
Non-decimal point values indicate capacitance in picofarads.

2 Insertion loss limits are based on theoretical values.
Actual measurements may vary due to internal capacitor
resonances and other design constraints.

NOTE: AVX Filters' Standard configurations (e.g. ZS, YS, XS, WS) have the hermetic glass seal
opposite the flange end. All parts are capable of the reverse configuration with the glass
seal at the flange end. All parameters are otherwise identical. The part number changes
from “S” to “R” (e.g., standard = ZS1C2-153H; reverse = ZR1C2-153H).

For special multi-unit assemblies see Multi-Component Filter Brackets section.
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A
fa
ZS/ZR Series - .128 Dia. — Circuits Available - C & L

SPECIFICATIONS
Insertion Loss? Per MIL-STD-220, +25°C

AVX Current DC CAP! 500 1 10 100 1000 10

P/N AMP CKT Voltage Min. KHz MHz MHz MHz MHz GHz
ZS1B2-100H 5 C 200 10 - - - - 4 10
ZS1B2-250H 5 C 200 25 - - - - 10 15
ZS1B2-101H 5 C 200 100 - - - 3 20 30
ZS1B2-501H 5 C 200 500 - — = 15 30 50
ZS1B2-102H 5 C 200 1000 - - 4 20 31 55
ZS1B2-122H 5 C 200 1200 - - 5 20 35 615
ZS1B2-272H 5 C 200 2700 - - 10 25 40 60
ZS2B2-100H 5 L 200 10 - - - - 5 10
ZS2B2-250H 5 L 200 25 - - - - 10 15
ZS2B2-101H 5 L 200 100 - — = 8 20 30
ZS2B2-501H 5 L 200 500 - - - 15 30 50
ZS2B2-102H 5 L 200 1000 - - 4 20 &3 615
ZS2B2-122H 5 L 200 1200 - - 5 20 37 55
ZS2B2-272H 5 L 200 2700 - - 10 25 40 60

1 Decimal point values indicate capacitance in microfarads.
Non-decimal point values indicate capacitance in picofarads.

2 |nsertion loss limits are based on theoretical values.
Actual measurements may vary due to internal capacitor
resonances and other design constraints.

NOTE: AVX Filters' Standard configurations (e.g. ZS, YS, XS, WS) have the hermetic glass seal
opposite the flange end. All parts are capable of the reverse configuration with the glass
seal at the flange end. All parameters are otherwise identical. The part number changes
from “S” to “R” (e.g., standard = ZS1C2-153H; reverse = ZR1C2-153H).

For special multi-unit assemblies see Multi-Component Filter Brackets section.
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YS/YR Series - .165 Dia. — Circuits Available - C & L

A
N

APPLICATIONS

The YS series provides increased filtering
in the MICROWAVE frequency spectrum
from 1 MHz through 10 GHz. Previously
unavailable in the industry as a solder-in
device, this unique design offers higher
values of capacitance than were previ-
ously available. Designed to be soldered
into a package, bracket or bulkhead (and
maintain hermeticity), it is ideal for high
impedance circuits where large capaci-
tance values are not practical. In the “L”

CHARACTERISTICS

* Meets or exceeds the applicable portions
of MIL-F-28861/15. See QPL listings.

e High temperature construction with-
stands 300°C installation temperatures.

e Features rugged monolithic discoidal
capacitor construction.

section version an internal ferrite bead
element provides both inductance and
series resistance (lossy characteristic)
which improves insertion loss and pro-
vides superior transient performance.

Alternate lead lengths or special capaci-
tance values may be ordered.

Custom packages or bracket assemblies
utilizing this feedthru can be furnished to
your specifications.

e Glass hermetic seal on one end with
epoxy seal on the opposite end.

¢ High purity gold plating provides excel-

lent solderability or compatibility with
thermal and ultrasonic wire bonding.

SPECIFICATIONS
1. Plating: Gold standard — Silver available STANDARD CONFIGURATION
2. Material: .025
Case: Cold rolled steel .032 +.005
+.002 _>| r_

10.

11.

12

Leads: Alloy 52 steel

. Operating Temperature Range:

-55°C to +125°C

. Insulation Resistance:

At 25°C: 1,000 megohm-microfarad
min., or 100,000 megohms

min., whichever is less

At 125°C: 100 megohm-microfarad
min., or 10,000 megohms
min., whichever is less

. Dielectric Withstanding Voltage (DWV):

R-level designs:
2.0 times rated DC voltage

Class B, Class S designs:
2.5 times rated DC voltage

. DC Resistance (DCR): .01 ohm,

maximum

. Dissipation Factor (DF): 3% maximum
. Rated DC Current: 5 Amps, maximum
. Maximum Installation Temperature:

300°C

Supplied with 60/40 solder preform for
easy installation

Insertion Loss for the “C” and “L” circuits
are equivalent due to the saturation
characteristic of the ferrite bead element
at full rated current. At lower currents the
“L” becomes much more effective.

4

/ GLASS SEAL

/‘\VA'() US microtek
"N A filters corp.
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N .25
—| A [—<03 —+
.200 (2 PLC)
1 +005 ™ - B
CIRCUIT DIAGRAMS
FLANGE
END
O_NYY\_O O_NYY\_O
O T © gLass T FLANGE GLASS L
- SEAL - END SEAL -
C END END
YS1, YR1 YS2 (See Note 3) YR2
millimeters (inches) Notes:
0.05 (.002) | 4.19 (.165) 1. Outline drawing shows stan- 3. For YS2 or YR2 L-Section
dard YS configuration. Also Filters inductor always posi-
0.13 (005) | 5.08 (.200) available \_Nith glass seal at tioned at epoxy-filled end.
064 (025) | 6.35 (250) the fcl)ppoilte end, YR reverse 4. Metric equivalent dimensions
0.8 (.03) [16.51 (.650) contiguration. given for information only.
2. MIL-F-28861/15 style A
081 (032) |19.05 (750) equivalent to standard YS
381 (160) | — — configuration. Style B is
(See Note 4) reverse YR configuration. MIL-F-28861/15 (See Note 2)
Dash No. Config.
Dimensions 001 through 004 A
Circuit A B 005 through 008 B
Diagram| +.005| Ref.
L .250 .750
Cc 150 .650
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YS/YR Series - .165 Dia. — Circuits Available-C & L

A
N

SPECIFICATIONS
Insertion Loss? Per MIL-STD-220, +25°C
AVX Current DC CAP' 500 1 10 100 1000 10
P/N AMP CKT Voltage Min. KHz MHz MHz MHz MHz GHz
YS1C2-152H 5 C 50 1500 - - 5 21 42 55
YS1C2-502H 5 C 50 5000 = 15 34 50 60
YS1C2-103H 5 C 50 .010 - 4 20 35 53 60
YS1C2-153H 5 C 50 .015 = 7 28 40 55 60
YS1C2-203H 5 C 50 .020 - 8 27 41 60 65
YS1C2-273H S C 50 .027 4 10 30 42 65 70
YS1C2-503H 5 C 50 .050 9 15 35 44 70 70
YS1C2-753H 5) C 50 .075 12 18 37 46 70 70
YS1C2-104H 5 C 50 A 14 20 38 48 70 70
YS2C2-152H 5 L 50 1500 = = 6 22 48 58]
YS2C2-502H 5 L 50 5000 - - 15 35 55 60
YS2C2-103H S L 50 .010 - 4 20 36 57 60
YS2C2-153H 5 L 50 .015 - 7 25 45 60 60
YS2C2-203H 9) L 50 .020 = 8 27 46 62 65
YS2C2-273H 5 L 50 .027 4 10 30 48 65 70
YS2C2-503H 5 L 50 .050 9 i5 36 50 70 70
YS2C2-753H 5 L 50 .075 12 18 37 51 70 70
YS2C2-104H 5 L 50 A 14 20 39 52 70 70
YS1A2-152H 5 C 100 1500 - - 5 21 42 55
YS1A2-502H 9) C 100 5000 = = 15 34 50 60
YS1A2-103H 5 C 100 .010 - 4 20 35 53 60
YS1A2-153H 5 C 100 .015 = 7 28 40 55 60
YS1A2-203H 5 C 100 .020 - 8 27 41 60 65
YS1A2-273H S C 100 .027 - 10 30 42 65 70
YS1A2-503H 5 C 100 .050 9 15 35 44 70 70
YS1A2-753H 9) C 100 .075 12 18 37 46 70 70
YS2A2-152H 5 L 100 1500 - - 6 22 48 55
YS2A2-502H 5 L 100 5000 = = I8 35 55 60
YS2A2-103H 5 L 100 .010 - 4 20 36 57 60
YS2A2-153H S L 100 .015 - 7 25 45 60 60
YS2A2-203H 5 L 100 .020 - 8 27 46 62 65
YS2A2-273H 5 L 100 .027 = 10 30 48 65 70
YS2A2-503H 5 L 100 .050 9 15 36 50 70 70
YS2A2-753H 5 L 100 .075 12 18 37 &1 70 70
1 Decimal point values indicate capacitance in microfarads. continued
Non-decimal point values indicate capacitance in picofarads.
2 Insertion loss limits are based on theoretical values.
Actual measurements may vary due to internal capacitor
resonances and other design constraints.
NOTE: AVX Filters' Standard configurations (e.g. ZS, YS, XS, WS) have the hermetic glass seal
opposite the flange end. All parts are capable of the reverse configuration with the glass
seal at the flange end. All parameters are otherwise identical. The part number changes
from “S” to “R” (e.g., standard = ZS1C2-153H; reverse = ZR1C2-153H).
For special multi-unit assemblies see Multi-Component Filter Brackets section.
v .
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A
o
YS/YR Series - .165 Dia. — Circuits Available-C & L

SPECIFICATIONS
Insertion Loss? Per MIL-STD-220, +25°C

AVX Current DC CAP! 500 1 10 100 1000 10

P/N AMP CKT Voltage Min. KHz MHz MHz MHz MHz GHz
YS1B2-152H 5 C 200 1500 - - 5 21 42 55
YS1B2-502H B C 200 5000 - - 15 34 50 60
YS1B2-103H 5 C 200 .010 - 4 20 35 53 60
YS1B2-153H B C 200 .015 - 7 25 40 56 60
YS1B2-203H 5 C 200 .020 - 8 27 41 60 65
YS1B2-273H 5 C 200 .027 4 10 30 42 65 70
YS2B2-152H 5 L 200 1500 - - 6 22 48 55
YS2B2-502H B L 200 5000 - - 15 85 58 60
YS2B2-103H 5 L 200 .010 - 4 20 36 57 60
YS2B2-153H B L 200 .015 - 7 25 45 60 60
YS2B2-203H 5 L 200 .020 - 8 27 46 62 65
YS2B2-273H 5 L 200 .027 4 10 30 48 65 70

1 Decimal point values indicate capacitance in microfarads.
Non-decimal point values indicate capacitance in picofarads.

2 Insertion loss limits are based on theoretical values.
Actual measurements may vary due to internal capacitor
resonances and other design constraints.

NOTE: AVX Filters' Standard configurations (e.g. ZS, YS, XS, WS) have the hermetic glass seal
opposite the flange end. All parts are capable of the reverse configuration with the glass
seal at the flange end. All parameters are otherwise identical. The part number changes
from “S” to “R” (e.g., standard = ZS1C2-153H; reverse = ZR1C2-153H).

For special multi-unit assemblies see Multi-Component Filter Brackets section.
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XS/XR Series - .250 Dia. — Circuits Available - C & L

A
N

SPECIFICATIONS

1. Plating: Gold standard — Silver available

2. Material:

Case: Cold rolled steel

Leads: Alloy 52 steel

3. Operating Temperature Range:

-565°C to +125°C
4. Insulation Resistance:

APPLICATIONS

The XS series expands upon the YS
offering by providing additional filtering in
the HF through MICROWAVE frequency
spectrum from 500 KHz up to 10 GHz.
The larger diameter of the XS series
means that even higher values of capaci-
tance and a rated DC current of 10 Amps
are available. Designed to be soldered
into a package, bracket or bulkhead
(and maintain hermeticity), it is ideal for
medium to high impedance circuits
where significant amounts of capacitance

CHARACTERISTICS

e Meets or exceeds the applicable portions
of MIL-F-28861/14. See QPL listings.

e High temperature construction with-
stands 300°C installation temperatures.

e Features rugged monolithic discoidal
capacitor construction.

to ground can be tolerated. In the “L”
section version an internal ferrite bead
element provides both inductance and
series resistance (lossy characteristic)
which improves insertion loss and pro-
vides superior transient performance.

Alternate lead lengths or special capaci-
tance values may be ordered.

Custom packages or bracket assemblies
utilizing this feedthru can be furnished to
your specifications.

e Glass hermetic seal on one end with
epoxy seal on the opposite end.

e High purity gold plating provides excel-
lent solderability or compatibility with
thermal and ultrasonic wire bonding.

STANDARD CONFIGURATION

.025

+.005 _’I_l‘_

/— GLASS SEAL

= 25
——| A |« +03
5 (2 PLC)

At 25°C: 1,000 megohm-microfarad
min., or 100,000 megohms
min., whichever is less

At 125°C: 100 megohm-microfarad
min., or 10,000 megohms
min., whichever is less

. Dielectric Withstanding Voltage (DWV):

R-level designs:
2.0 times rated DC voltage

Class B, Class S designs:
2.5 times rated DC voltage

. DC Resistance (DCR): .01 ohm,

1 1005 ™

290 ‘

REF

CIRCUIT DIAGRAMS

O———O O O
T aLass LT FLANGE
= SEAL -~ END
C END
XS1, XR1 XS2 (See Note 3)

FLANGE
END

aLass L
SEAL =
END

XR2

. millimeters (inches) Notes:
maximurm 0.05 (.002) | 3.81 (.150) 1. Outline drawing shows stan-
iaqj i . 20 i dard XS configuration. Also
7. Dissipation Factor (DF): 3% maximum 0.13 (005) | 6.35 (250) availablo with glass seal at
8. Rated DC Current: 10 Amps, maximum 0.64 (.025) | 7.37 (.290) the opposite end, XR reverse
. X configuration.
9. Maximum Installation Temperature: 08 (03 |16.51 (.650) o
o 2. MIL-F-28861/14 configuration
300°C 0.81 (082) | 19.05 (.750) A'is equivalent to standard XS
i ; configuration. B is reverse XR
10. Supp]led W|th 60/40 solder preform for  (See Note 4) configuration.
easy installation
11. Insertion Loss for the “C” and “L” circuits Dimensions
are equivalent due to the saturation Circuit A B
characteristic of the ferrite bead element Diagram | +.005| Ref.
at full rated current. At lower currents the L 250 | .750
“L” becomes much more effective. c 150 | .650

/‘\VA'() US microtek
"N A filters corp.

A SUBSIDIARY OF AVX CORPORATION

3. For XS2 or XR2 L-Section
Filters inductor always posi-
tioned at epoxy-filled end.

4. Metric equivalent dimensions
given for information only.

MIL-F-28861/14 (See Note 2)

Dash No. Config.
001 through 006 | A STD
007 through 012 | B REV

15
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A
o
XS/XR Series - .250 Dia. - Circuits Available-C & L

SPECIFICATIONS
Insertion Loss? Per MIL-STD-220, +25°C

AVX Current DC CAP! 500 1 10 100 1000 10

P/N AMP CKT Voltage Min. KHz MHz MHz MHz MHz GHz
XS1C2-503H 5 C 50 .050 9 15 35 44 70 70
XS1C2-753H 5 C 50 .075 12 18 37 46 70 70
XS1C2-104H 5 C 50 A 14 20 38 48 70 70
XS1C2-154H 5 C 50 15 17 24 38 50 70 70
XS1C2-254H 5 C 50 .25 21 31 40 55 70 70
XS2C2-5038H 5 L 50 .050 9 15 36 50 70 70
XS2C2-753H 5 L 50 .075 12 18 37 51 70 70
XS2C2-104H B L 50 N 14 20 39 52 70 70
XS2C2-154H 5 L 50 15 17 26 40 53 70 70
XS2C2-254H 5 L 50 .25 21 31 40 56 70 70
XS1A2-503H 5 C 100 .050 9 15 35 44 70 70
XS1A2-753H 5 C 100 .075 12 18 37 46 70 70
XS1A2-104H 5 C 100 N 14 20 38 48 70 70
XS2A2-503H 5 L 100 .050 9 15 36 50 70 70
XS2A2-753H 5 L 100 .075 12 18 37 51 70 70
XS2A2-104H 5 L 100 1 14 20 39 52 70 70
XS1B2-153H 5 C 200 .015 - 5 25 40 55 60
XS1B2-223H 5 C 200 .022 2 8 26 40 58 70
XS2B2-153H 5 L 200 .015 - 5 25 45 60 60
XS2B2-223H 5 L 200 .022 2 8 27 45 65 70
XS1L2-103H 5 C 300 .010 - 3 20 35 52 60
XS2L.2-103H 5 L 300 .010 - 3 20 38 55 60

1 Decimal point values indicate capacitance in microfarads.
Non-decimal point values indicate capacitance in picofarads.

2 Insertion loss limits are based on theoretical values.
Actual measurements may vary due to internal capacitor
resonances and other design constraints.

NOTE: AVX Filters' Standard configurations (e.g. ZS, YS, XS, WS) have the hermetic glass seal
opposite the flange end. All parts are capable of the reverse configuration with the glass
seal at the flange end. All parameters are otherwise identical. The part number changes
from “S” to “R” (e.g., standard = ZS1C2-153H; reverse = ZR1C2-153H).

For special multi-unit assemblies see Multi-Component Filter Brackets section.
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WS/WR Series - .400 Dia. - Circuits Available - C & L

A
N

vy

SPECIFICATIONS

1. Plating: Gold standard — Silver available

2. Material:
Case: Cold rolled steel
Leads: Alloy 52 steel

3. Operating Temperature Range:

-565°C to +125°C
4. Insulation Resistance:
At 25°C:

1,000 megohm-microfarad
min., or 100,000 megohms

APPLICATIONS

The WS series expands greatly upon the
XS and YS offerings by providing
increased filtering in the HF through
MICROWAVE frequency spectrum from
500 KHz up to 10 GHz. The larger diam-
eter of the WS series means even higher
values of capacitance, a rated DC current
of 15 Amps, plus 125 VAC/400 Hz rat-
ings are available. Designed to be sol-
dered into a package, bracket or bulk-
head (and maintain hermeticity), it is ideal
for low to medium impedance circuits
where large amounts of capacitance to

CHARACTERISTICS

e Meets or exceeds the applicable portions
of MIL-F-28861/13. See QPL listings.

e High temperature construction with-
stands 300°C installation temperatures.

e Features rugged monolithic discoidal
capacitor construction.

ground can be tolerated. In the “L”
section version an internal ferrite bead
element provides both inductance and
series resistance (lossy characteristic)
which improves insertion loss and pro-
vides superior transient performance.

Alternate lead lengths or special capaci-
tance values may be ordered.

Custom packages or bracket assemblies
utilizing this feedthru can be furnished to
your specifications.

e Glass hermetic seal on one end with
epoxy seal on the opposite end.

e High purity gold plating provides excel-
lent solderability or compatibility with
thermal and ultrasonic wire bonding.

STANDARD CONFIGURATION

025
.050 +.005 _’| |‘_
+.002 T GLASS SEAL
= 25
——| A | +03 —»]
B @ PLC)
' REF

min., whichever is less

At 125°C: 100 megohm-microfarad
min., or 10,000 megohms
min., whichever