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Precision Composite Video Output with Sound Trap and

Group Delay Compensation

Features

" 7.6MHz 5th-Order Composite Video Filter

®  14dB Notch at 4.425MHz to 4.6MHz for Sound Trap
Capable of Handling Stereo

®  50dB Stopband Attenuation at 27MHz on
CV Output

® > (0.5dB Flatness to 4.2MHz on CV Output

®  Equalizer and Notch Filter for Driving RF Modulator
with Group Delay of -180ns

®  No External Frequency Selection Components
or Clocks

® < 5ns Group Delay on CV Output
®  AC-Coupled Input

® AC- or DC-Coupled Output

®  Capable of PAL Frequency for CV
®  Continuous Time Low-Pass Filters

B <1.4% Differential Gain with 0.7° Differential Phase
on CV Channel

®  |Integrated DC Restore Circuitry with Low Tilt

Applications

®  Cable Set-Top Boxes
" Satellite Set-Top Boxes
= DVD Players

Description

The FMS6404 is a single composite video 5th-order
Butterworth low-pass video filter optimized for minimum
overshoot and flat group delay. The device contains an
audio trap that removes video information in a spectral
location of the subsequent RF audio carrier. The group
delay compensation circuit pre-distorts the signal to
compensate for the inherent receiver intermediate
frequency (IF) filter's group delay distortion.

In a typical application, the composite video from the
DAC is AC coupled into the filter. The CV input has DC-
restore circuitry to clamp the DC input levels during
video synchronization. The clamp pulse is derived from
the CV channel.

All outputs are capable of driving 2Vpp, AC- or DC-
coupled, into either a single or dual video load. A single
video load consists of a series 75Q impedance
matching resistor connected to a terminated 75Q line.
This presents a total of 150Q of loading to the part. A
dual load would be two of these in parallel, which
presents a total of 75Q to the part. The gain of the CV
signal is 6dB with 1Vpp input levels. All video channels
are clamped during synchronization to establish the
appropriate output voltage reference levels.

Related Resources

"  AN-6024 — FMS6xxx Product Series Understanding
Analog Video Signal Clamps, Bias, DC Restore,
and AC or DC coupling Methods

" AN-6041 — PCB Layout Considerations for Video
Filter / Drivers

Ordering Information

Operating

Part Number Temperature Range

FMS6404CSX -40°C to +70°C

Package Packing Method
8-Lead, Small-Outline Integrated Circuit (SOIC), 2500 Units
JEDEC MS-012, .150" Narrow Body per Reel

© 2011 Fairchild Semiconductor Corporation
FMS6404 - Rev. 1.0.0

www.fairchildsemi.com
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Block Diagram

Pin Definitions

Pin Configuration

Figure 1. Block Diagram
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Figure 2. Pin Assignments (Top View)
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Pin# Name Type Description
1 CVin Input Composite video input
2 EQ_Notch Output | Composite video output to RF modulator
3 GND Power | Device ground connection
4 NC NA No connection
5 NC NA No connection
6 NC NA No connection
7 Vce Power | Device power connection
8 CV Out Output | Composite video output

© 2011 Fairchild Semiconductor Corporation

FMS6404 - Rev.

1.0.0

www.fairchildsemi.com



Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.
The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. | Unit
Vce DC Supply Voltage -0.3 6.0 \%
Vio Analog and Digital I/O -0.3 | Vcct0.3 \%
Vout Maximum Output Current, Do Not Exceed 100 mA

Electrostatic Discharge Information

Symbol Parameter Min. Unit
Human Body Model, JESD22-A114 8
ESD - kv
Charged Device Model, JESD22-C101 2

Reliability Information

Symbol Parameter Min. | Typ. | Max. | Unit
Ty Junction Temperature +150 °C
Tstc Storage Temperature Range -65 +150 °C
TL Lead Temperature (Soldering, 10 Seconds) +300 °C

A X::ermal Resistance, JEDEC Standard, Multilayer Test Board, Still 90 /W

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. | Typ. | Max. | Unit
Ta Operating Temperature Range 0 +70 °C
Vce Supply Voltage Range 4.75 5.00 5.25 \%

DC Electrical Characteristics

Ta=25°C, Vcc=5.0V, Rs=37.5Q, all inputs are AC-coupled with 0.1uF, and all outputs are AC coupled with 220uF into
150Q load; unless otherwise noted.
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Symbol Parameter Condition Min. | Typ. | Max. | Unit
Vee Supply Voltage Range Vs Range 4.75 5.00 5.25 \Y,
lec Quiescent Supply Current Vs=+5.0V, No Load 50 70 90 mA
Vin Video Input Voltage Range Referenced to GND if DC Coupled 1.4 Vpp
PSRR | Power Supply Rejection Ratio |DC -50 dB
Isc Output Short Circuit Current CV, EQ_NOTCH to GND 85 mA
© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com

FMS6404 - Rev. 1.0.0 3
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&
AC Electrical Characteristics >
Ta=25°C, Vcc=5.0V, Rs=37.5Q, all inputs are AC-coupled with 0.1uF, and all outputs are AC coupled with 220uF into g
150Q load, unless otherwise noted. |
Symbol Parameter Condition Min. | Typ. | Max. | Unit U
D
AVcy | Low Frequency Gain CVour | at 400kHz 5.8 6.0 6.2 dB o
. )
Low Frequency Gain =
AVEq (EQ_NOTCH) at 400kHz 5.7 6.0 6.4 dB g
CVour Output Level . @)
CVsyne (During Sync) Sync Present on CVy (After 6dB Gain) 0.35 | 0.50 \Y, g
EQ_NOTCH Output Level . ©
EQsync (During Sync) Sync Present on CVy (After 6dB Gain) 0.35 | 0.50 \Y, 8
toawe | S13MP Response Time Settled to within 10mV 5 ms ®
CVour <
. Gain Flatness to 4.2MHz 05 0 05 dB %
CVour o
fc -3dB Bandwidth CVour Channel 6.7 7.6 MHz @)
c
fse Stopband Attenuation CVoyr |at 27MHz 40 50 dB =
dG Differential Gain CVour 14 3.0 % =
dq Differential Phase CVour 07 | 15 ° =3
=
THD Output Distortion Vour=1.4Vy, at 3.58MHz 0.3 % =3
XTALK Crosstalk Vout=1.4Vy, at 3.58MHz -50 dB g)
o c
NTC-7 Weighting 4.2MHz Low-Pass S
SNR | SNR GVour Channel V=T14mV, Vour=1.428Vep/1.010Vrms | 70 | 7° dB o
NTC-7 Weighting 4.2MHz Low-Pass Vi —
SNR EQ_NOTCH Channel =714mV Vour=1.428Vpp/1.010Vrms 65 70 dB %
tpd Propagation Delay at 400kHz 112 ns %
GD Group Delay CVour at 3.58MHz (Reference to 400KHz) -5 0 5 ns Q
tcecv | Chroma-Luma Gain CVour f=3.58MHz (Reference to 400kHz) 98 100 102 % Q
tcLocv Chroma-Luma Delay CVour |f=3.58MHz (Reference to 400kHz) -10 0 10 ns 8
©
tepea Group Delay EQ_NOTCH f=3.58MHz (Reference to 400kHz) -195 | -180 | -165 ns o
Chroma-Luma Gain _ @
tcLeeQ EQ_NOTCH f=3.58MHz (Reference to 400kHz) 95 100 105 % %
Chroma-Luma Delay _ @)
tcLpeq EQ_NOTCH f=3.58MHz (Reference to 400kHz) -195 | -180 | -165 ns g
dGgq Differential Gain EQ_NOTCH Channel 0.3 1.0 % o©
(0]
dgea Differential Phase EQ_NOTCH Channel 0.30 | 0.75 % a
MCF | Modulator Channel Flatness | EQ_NOTCH from 400kHz to 3.75MHz -0.5 0 0.5 dB Q
AVpk Gain Peaking EQ_NOTCH from >3.75MHz to 4.2MHz -0.5 0 0.5 dB 8
Atten1 | Notch Attenuation 1 EQ_NOTCH at 4.425MHz 14 dB
Atten2 | Notch Attenuation 2 EQ_NOTCH at 4.5MHz 20 dB
Atten3 | Notch Attenuation 3 EQ_NOTCH at 4.6MHz 14 dB
Passband Group Delay _ _
tpass EQ_NOTCH f=400kHz to f=3MHz -35 35 ns

© 2011 Fairchild Semiconductor Corporation
FMS6404 - Rev. 1.0.0

www.fairchildsemi.com



Typical Performance Characteristics
Unless otherwise noted, Ta = 25°C, Vcc = 5.0V, Rs = 37.5Q, and AC-coupled output into 150Q load, CVour.
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© 2011 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Typical Performance Characteristics
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Figure 12. Noise vs. Frequency Modulator Channel

Unless otherwise noted, Ta = 25°C, Vcc = 5.0V, Rs = 37.5Q, and AC-coupled output into 150Q load, CVour.
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Applications Information

Layout Considerations

General layout and supply bypassing play a major role
in  high-frequency  performance and  thermal
characteristics. Fairchild offers a four-layer board with
full power and ground planes board to guide layout and
aid device evaluation. Following this layout configuration
provides  optimum  performance and thermal
characteristics for the device. For best results, follow the
steps and recommended routing rules below.

Recommended Routing / Layout Rules

® Do not run analog and digital signals in parallel.

® Use separate analog and digital power planes to
supply power.

®  Traces must run on top of the ground plane.
®"  No trace should run over ground/power splits.
®  Avoid routing at 90-degree angles.

®  Minimize clock and video data trace length
differences.

®  Include 10pF and 0.1yF ceramic power supply
bypass capacitors.

"  Place the 0.1uF capacitor within 2.54mm (0.1in)
of the device power pin.

" Place the 10pF capacitor within 19.05mm (0.75in)
of the device power pin.

®  For multi-layer boards, use a large ground plane to
help dissipate heat.

"  For two-layer boards, use a ground plane that
extends beyond the device body at least 12.7mm
(0.5in) on all sides. Include a metal paddle under
the device on the top layer.

®  Minimize all trace lengths to reduce series
inductance.

Output Considerations

The outputs are DC offset from the input by 150mV;
therefore, Vour = 2 * Vix DC + 150mV. This offset is
required for optimal performance from the output driver
and is held at the minimum value to decrease the
standing DC current into the load. Since the FMS6404
has a 2 x (6dB) gain, the output is typically connected
via a 75Q-series back-matching resistor, followed by the
75Q video cable. Due to the inherent divide-by-two of
this configuration, the blanking level at the load of the
video signal is always less than 1V. When AC-coupling
the output, ensure that the coupling capacitor passes
the lowest frequency content in the video signal and that
line time distortion (video tilt) is kept as low as possible.

The selection of the coupling capacitor is a function of
the subsequent circuit input impedance and the leakage
current of the input being driven. To obtain the highest
quality output video signal, the series termination
resistor must be placed as close to the device output pin
as possible. This greatly reduces the parasitic
capacitance and inductance effect on the output driver.
The distance from the device pin to the series termination
resistor should be no greater than 2.54mm (0.1in).
75-Ohm Series

Termination Resistor
|€—— < 2.54mm Pad for
Resistor

Figure 14. Termination Resistor Placement

Pad

Thermal Considerations

Since the interior of most systems, such as set-top
boxes, TVs, and DVD players; is at +70°C;
consideration must be given to providing an adequate
heat sink for the device package for maximum heat
dissipation. When designing a system board, determine
how much power each device dissipates. Ensure that
devices of high power are not placed in the same
location, such as directly above (top plane) or below
(bottom plane) each other on the PCB.

PCB Thermal Layout Considerations

® Understand the system power requirements and
environmental conditions.

®  Maximize thermal performance of the PCB.

®  Consider using 70um of copper for high-power
designs.

®  Make the PCB as thin as possible by reducing
FR4 thickness.

®  Use vias in power pad to tie adjacent layers
together.

®  Remember that baseline temperature is a function
of board area, not copper thickness.

®  Modeling techniques provide a first-order
approximation.

© 2011 Fairchild Semiconductor Corporation
FMS6404 - Rev. 1.0.0
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Physical Dimensions
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Figure 15. 8-Lead, Small-Outline Integrated Circuit (SOIC), JEDEC MS-012, .150" Narrow Body

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or
obtain the most recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the
warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Aww.fairchildsemi.com/packaging/.
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TRADEMARKS

The following includes registered and unregistered tradermanks and service marks, owned by Fairchild Sermiconductor andfor its global subsidiaries, and is not

intended to be an exhaustive list of all such radermarks.

2Cooi™ FPzm™
AccuPower™ F-PFST™M
Auto-SEMT™ FRFET®
AN-CAPTHE Global Power Resource™
BitSicm™ Green FPS™
Build it Mawm™ Green FPS™ e-Serips™
CarePLUS™ Grmax™
CorePCWERT STOm™
CROSSVOLT™ Intellitd Ax
CTL™ ISOPLANART
Current Transfer Logic™ Waking Small Speakers Sound Louder
DEUXPEED® and Better™
Dual Cool™ W egaBuck™
EcoSPARK® MICROCCUPLER™
Efficienthd axm™ WicraFET™
ESBC™ MicroPak™
® MicroPak2m™

- WillerDrive™

Fairchild

Fairchild Serniconductor®
FACT Quiet Series™

W otianh axm™
Motign-SPM™

& mASaver™
Ei g% OptoHiT™
Faatvc i OPTOLOGIC®
ngEeﬁgim OPTOPLANAR®
Flashiiriter® ®

POF SP™

Power-SPMT™
PowerTrench®

Powerxs™

Programmahle Active Droop™
QFET®

I

Quiet Serigs™

Rapid Configure™

I\-)TM

Saving ourwordd, TrmWAANKW at a time™
Signalvvise™

Smarthd ax™

SMART START™

Solutions for Your Success™
SPM®

STEALTH™

SuperFET®

SupersaTTeg

SuperSOT™E
SupersoT™g

SupreM os®

SyncFET™

Sync-Lock™

SYSTEM
GENERAL®:

* Tradermarks of System General Corpaoration, used under license by Fairchild Semiconductor

70¥9SINA

The Pawer Franchise®

the w
pfnrlchiae
TinyBoost™
TinyBuck™
TinyCalc™
TinyLogic®

TIMY QFTO™
TinyPowerm™

Tiny PR T
TiryWsire™
Tran3iC™

TriFault Detect™
TRUECURRENT®
uSerDes™

V4

es
UHC®

Ultra FRFET™
LINIFET™
WITHTH
Wisualhd ax™
VoltagePlus™
XSTM

DISCLAIMER

FAIRCHILD SEMICONDUCT OR RESERVES THERIGHT TO MAKE CHANGES WITHCUT FURTHER NCTICE TO ANY PRODUCT S HEREIN TO IMPRCVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUME ANY UABIUTY ARISING OUT OF THE APFLICATION CR USE OF ANY PRCDOUCT
OR CIRCUIT DESCRIBEDHEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER TS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NCT EXPAND THE TERMS OF FAIRCHILD'S WIORLDWDE TERMS AND CONDITIONS, SPECIFICALLY THE VWARRANTY THEREIN,

WWHICH COWVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FORUSE AS CRITICAL COMPONENTS IM LIFE SUPPORT DEVICES OR SYSTEMS WTHOUT THE

EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATICON.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the bocdy or (b) support or sustain
life, and (c) whose failure to pedform when properly used
accordance with instructions for use provided in the labeling, can be
reasonably expected to result in a significant injury of the user.

in

2. A critical component in any component of a life support, device, or
system whose failure to perform can be reasonahbly expected to
cause the failure of the life support device or system, or to affect its

safety or effectiveness.

ANTI-COUNTERFEITING POLICY

Fairchild Sermiconductor Carporation's Anti-Counterfeiing Palicy. Fairchild's Anti-Counterfeiing Poalicy is also stated on our extemal website, v fairchildsemi.com,

under Sales Support.

Counterfeiting of semconductor parts is a growing problem in the industry. Al manufaciurers of semiconductor produds are expenencing counterfeiing of their
parts. Custorrers who inadvertently purchase counterfet parts experience many problems such asloss of brand reputation, substandard performance, failed
applications, and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers fram the
proliferaton of counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts etther directly from Fairchild or from Authorized Fairchild
Distributors who are listed by courtry on our web page cited ahove. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors
are genuine parts, have full traceabiity, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical
and product information. Fairchild and our Authonzed Disributarswill stand behind all wiaranties and will appropriately address any warranty issues that may arise
Fairchild will not provide any warranty coverage or other assistance for parts bought from Unauthorized Sources. Fairchild is committed to corrbat this global

problern and encourage our customers ta da their partin stopping this practice by buying direct or from authorized distributars.

PRODUCT STATUS DEFINITIONS
Definition of Terms
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Datasheet Identification

Product Status

Definition

Advance Information

Formative / In Design

Diatasheet contains the design specifications for product development. Specifications may change
in any mannerwithout natice.

Preliminary

First Production

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductor reserves the right to make changes at any time without notice to improve design.

Na Identification Needed

Full Production

Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make
changes at any time without notice to improve the design.

Ohsolete

Mat In Production

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.

lattis % A g nncen TP intessil, Panasons (T U170 ATEL AMDIN EEEs

0KI ﬂ_[ [ SANYD Quaoww RENESAS  SIEMENS SHARP _ ’[:E”"—:,l
g Sy, [IE moxm s U AT €N [qaL

BOURNME

NS 7, Citwbond DALLAS Meare  Gllegns (inteD e | ™ RONM
International . . — .
..-nﬂm.n._,,.,_ w@ TosHiga ZETEX 'niemalofa Amphenol élantec uichicon FU]ITSU

Viccn 5, e Y Sice . @ su@ N [BTOKO

Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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