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FMS6400-1
Dual-Channel Video Driver with Integrated Filters and
Composite Video Summer

Features Description
* 5.0 MHz 5"-Order Y, C filters with Composite The FMS6400-1 is a dual Y/C 5"-order Butterworth low-
Summer pass video filter optimized for minimum overshoot and
) flat group delay. The device contains a summing circuit
" Selectable 0dB or 6dB Gain to generate filtered composite video. In a typical
=  50dB Stop-Band Attenuation at 27MHz on Y, C, application, the Y and C input signals from DACs are
and CV Outputs AC coupl'ed '|nto the filters. Both qhannels have Dp—
restore circuitry to clamp the DC input levels during
® No External Frequency Selection Components or video sync. The Y and C channels use separate
Clocks feedback clamps. The clamp pulse is derived from the

= AC-Coupled Inputs Y channel.

= AC-or DC-Coupled Outputs All outputs are capable of driving 2Vep, AC or DC
. ] ] coupled, into either a single or dual video load. A single
" Continuous Time Low-Pass Filters video load consists of a series-75Q impedance-
= 0.4% / 0.4° Differential Gain/Phase on Y, C, and matching resistor connected to a terminated 75Q line.
CV Channels This presents a total of 150Q of loading to the part. A
. L . . dual load is two of these in parallel, which presents a
Integrated DC-Restore Circuitry with Low Tilt total of 75Q to the part. The gain of the Y, C, and CV
"  |ead (Pb) Free SOIC-8 Package signals can be selected for 0dB or 6dB with 1Vpp input

levels. All video channels are clamped during sync to
establish the appropriate output voltage reference

levels.
Applications Related Applications Notes
®  Cable Set-Top Boxes ®  AN-6041 PCB Layout Considerations for Video

®  Satellite Set-Top Boxes Filter / Drivers

= DVD Players
®  Personal Video Recorders (PVR)
®  Video On Demand (VOD)
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Ordering Information

Operating @ Eco Packing
Part Number Temperature Range| Status PR Method
FMS64001CS1X 0°C to +70°C RoHS 8-Lead, Small-Outline Integrated Circuit (SOIC) [2500 Reel
@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.
© 2004 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Figure 1. Block Diagram

Typical Application Diagram

FMS6400 may also
be DC-Coupled
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Figure 2. AC-or DC-Coupled Application Diagram
© 2004 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Pin Configurations

FAIRCHILD
YIN 8 YOUT
FMS6400-1
ASEL 7 VCC
8L SOIC
GND 6 CvouT
CIN 5 couT
Figure 3. FMS6400 SOIC-8
Pin Definitions
Pin # Name Type Description
1 YIN Input Liminance (Luma!) input. Ina typic;l system, this pin is gonnected to the
Luma or composite video output pin from the external video encoder.
2 ASEL Input Channel gain select. “0” = -0dB, “1” = 6dB.
3 GND Input Must be tied to ground.
4 CIN Input Chrominance (Chroma) input. In a typical §ystem, this pin is connected to
the Chroma output pin from the external video encoder.
o) COouT Output Filtered chrominance video output from the Ciy channel.
6 CVvOouT Output Composite video output. This pin is the sum of Your and Cour.
7 VCC Inputs +5V Supply
8 YOUT Output Filtered luminance output from the Yy channel.
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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
Vee DC Supply Voltage -0.3 6.0 \%
Vio Analog and Digital 1/0 -0.3 Vee +0.3 \Y,
lout Output Current Any One Channel, Do Not Exceed 40 mA
Recommended Operating Conditions
Symbol Parameter Min. Typ. Max. Unit
Ta Operating Temperature Range 0 +70 °C
Vee Supply Voltage Range 4.75 5.00 5.25 \Y
ESD Information
Symbol Parameter Value Unit
Human Body Model, JESD22-A114 8
ESD - kV
Charged Device Model, JESD22-C101 2
Reliability Information
Symbol Parameter Min. Typ. Max. Unit
T, Junction Temperature +150 °C
Tstc Storage Temperature Range -65 +150 °C
TL Lead Temperature (Soldering, 10 seconds) 300 °C
Thermal Resistance 2
©ua (JEDEC Standard Multi-Layer Test Boards, Still Air) 1o g

© 2004 Fairchild Semiconductor Corporation

FMS6400-1 < Rev. 1.0.1
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DC Specifications

Ta = 25°C, Vcc = 5.0V, Vin = 1Vpp, ASEL = 1 (6dB gain); all input is AC coupled with 0.1uF; all output is AC coupled
with 220uF into a 150Q load; referenced to 400kHz, unless otherwise noted.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
lcc Supply Current™ No Load 50 65 mA
VIN Input Voltage Maximum 1.4 Vep
PSRR Power Supply Rejection Ratio All Channels DC 50 dB
Note:

1. 100% tested at 25°C.

AC Electrical Specifications

Ta =25°C, Vcc = 5.0V, Vin = 1Vpp, ASEL = 1 (6dB gain); all input is AC coupled with 0.1uF; all output is AC coupled
with 220pF into a 150Q load; referenced to 400kHz, unless otherwise noted.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
AVose | Channel Gain® All Channel, ASEL =0 -0.25 0 025 | dB
AVess | Channel Gain® All Channel, ASEL = 1 575 | 6.00 | 625 | dB
Csyne Cour Output Level (During Sync)(z) 0.80 1.00 1.30
Yswe | Your Output Level (During Sync)® ny?; Z:jeBseGnat\i;); Yin 020 | 035 | 050 | v
CVsyne | CVour Output Level (During Sync)(z) 0.20 0.35 0.50
tcLamp Clamp Response Time (Y Channel) Settled to within 10mV 10 ms

friat Gain Flatness to 2.4MHz All Channels -0.05 dB
fc -3dB Bandwidth® All Channels 4.1 5.1 MHz
fse Stopband Attenuation®® All Channels at 27MHz 37 52 dB
dG Differential Gain All Channels 0.4 %
dP Differential Phase All Channels 0.4 °
THD Output Distortion Vourt = 1.4Vpp, 3.58MHz 0.3 %
XTALK Crosstalk At 3.58MHz -45 dB
Y, C Channel _ ighting: 75
SNR | Signal-o-Noise Ratio [~ " Egﬂ L oveigriing: 4.2MHz — dB
tpd Propagation Delay All Channels 136 ns
GD Group Delay Deviation All Channels at 3.58MHz 10 ns
tskew Skew Between Your and Cour At 1MHz 0 ns
tceov | Chroma-Luma Gain CVour? f = 3.58MHz (referenced to 94 100 104 %
tciocy | Chroma-Luma Delay CVour Yin at 400KHz) 10 ns
Note:

2. 100% tested at 25°C,

© 2004 Fairchild Semiconductor Corporation
FMS6400-1 * Rev. 1.0.1
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Application Information

Functional Description

This product is a two-channel monolithic, continuous-
time, video filter designed for reconstructing the
luminance and chrominance signals from an S-Video
D/A source. Composite video output is generated by
summing the Y and C outputs. The chip is designed to
have AC-coupled inputs and works equally well with
AC- or DC-coupled outputs.

The reconstruction filters provide a 5™-order Butterworth
response with group delay equalization. This provides a
maximally flat response in terms of delay and
amplitude. Each of the three outputs is capable of
driving 2Vpp into a 75Q load.

All channels are clamped during the sync interval to set
the appropriate minimum output DC level. With this
operation, the effective input time constant is greatly
reduced, which allows for the use of small low-cost
coupling capacitors. The net effect is that the input
settles to 10mV in 10ms for any DC shifts present in the
input video signal.

In most applications, the input coupling capacitors are
0.1yF. The Y and C inputs typically sink 1A of current
during active video, which normally tilts a horizontal line
by 2mV at the Y output. During sync, the clamp restores
this leakage current by sourcing an average of 20pA
over the clamp interval. Any change in the coupling
capacitor values affects the amount of tilt per line. Any
reduction in tilt comes with an increase in settling time.

Luminance (Y) I/O

The typical Luma input is driven by either a low-
impedance source of 1Vpp or the output of a 75Q-
terminated line driven by the output of a current DAC. In
either case, the input must be capacitively coupled to
allow the sync detect and DC restore circuitry to operate
properly.

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 is two of these in parallel, which presents a
total of 75Q to the part.

Channel gain of 0dB on all channels is selected by tying
pin 2 to ground. Channel gain of 6dB on all channels is
selected by tying pin 2 to Vcc. Both gain settings
assume standard input video levels of 1Vpp.

Chrominance (C) I/O

The chrominance input can be driven in the same
manner as the luminance input, but is typically only a
0.7Vpp signal. Since the chrominance signal doesn't
contain any DC content, the output signal can be AC
coupled using as small as a 0.1uF capacitor if DC
coupling is not desired.

Composite Video (CV) Output

The composite video output driver is same as the other
outputs.

Layout Considerations

General layout and supply bypassing play major roles in
high-frequency performance and thermal
characteristics. Fairchild offers a demonstration board,
FMS6400DEMO, to use as a guide for layout and to aid
in device testing and characterization. The
FMS6400DEMO is a four-layer board with a full power
and ground plane. For optimum results, follow the steps
below as a basis for high frequency layout:

"  Include 10uyF and 0.1uF ceramic bypass
capacitors.

®  Place the 10uyF capacitor within 0.75 inches of the
power pin.

®  Place the 0.1uF capacitor within 0.1 inches of the
power pin.

®  |f using DC-coupled outputs, use a large ground
plane to help dissipate heat.

®  Minimize all trace lengths to reduce series
inductances.

Output Considerations

The FMS6400-1 outputs are DC offset from the input by
150mV. Therefore, Vout = 2*Viyn DC+150mV. This offset
is required to obtain optimal performance from the
output driver and is held at the minimum value to
decrease the standing DC current into the load. Since
the FMS6400-1 has a 2x (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 then
1V. When AC-coupling the output, ensure that the
coupling capacitor of choice passes the Ilowest
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 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 0.1 inches.

1
ey
| (W
1o

Figure 4. Distance from Device Pin to Series
Termination Resistor

75 Ohm series

© 2004 Fairchild Semiconductor Corporation
FMS6400-1 * Rev. 1.0.1

JaWWINS 08pIA a11s0dwoD pue Sivl|i4 parelBaiu] Yim JaALqQ 03pIA [BUURYD-eNd — T-00v9SN4

www.fairchildsemi.com



Physical Dimensions
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO JEDEC
MS-012, VARIATION AA, ISSUE C,

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS.

D) LANDPATTERN STANDARD: SOIC127P600X175-8M.

E) DRAWING FILENAME: MO8BAREV13

Figure 5. 8- Lead Small Outline Integrated Circuit (SOIC) Package

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:/Awww.fairchildsemi.com/packaging/.

© 2004 Fairchild Semiconductor Corporation
FMS6400-1 * Rev. 1.0.1 7
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TRADEMARKS

The following includes registered and unregistered trademarks and senice marks, owned by Fairchild Sermiconductor andfor its global subsidianes, and is not
intended to be an exhaustve list of all such rademarks.

KB S Pawer-SEM™ SYSTEM ®*
Auto-SPA™ L Eovert e CENERAL
Build it N v FpFaTH PowErdST™ ;r;e Power Franchise
CarePLUS™ FRFETY FProgrammahble Active Doop™ p wer’
CarePOWER™ Global Power Resource™ QFET® Tranchisa
CROSSVCLT™ Green FPS™ cism™ TinyBoost™
EIRIEL Green FPS™ e-Serigs™ Cuigt Serigs™ TinyBuck™
Current Tragsfer Logic™ Grax™ RapidConfigure™ TinyCa I_ch
EcoSPARK -4 Gom ’;)m TinyLogic
Efficienth ax Intellip A ; TINY OFTO™
E7 ST CH ™ ISOPLANAR™ Saving our warld, 1TrWWANAWY at a time™ TinyPawerm
M* MegaBuck™ g‘gnawsg\z"“ TirmyP Y
marttdax ;

= MICROCOUPLER™ Tirdvirg™
DEU%’:EEDTM MicroFETm™ ggh’jET ashl TriFault Detect™
-F MicroPak™ TRUECURRENT™*
Fairchild® Mil\grDriveT'“‘ SIEQL:E#: pwsees™
Fairchild Semiconductor® MutmnMaxT":M SupersCTM.3
FACT GQuiet Series™ Moo SUpErSOTT-R Pes
FACT® QOPFTOLCGIC o UHC®

® SupersOT™-8
EAST® OF’T%F'LANAR SupreMos™ Ultra FRFET™
FETBenti L Ve
ench™ Sunc-Laock™
POP SPT™ i Visualhdax™
){STM

* Trademarks of System General Corporation, used under license hy Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICCHNDUCT OR RESERVES THE RIGHT TG MAKE CHANGES WITHOUT FURTHER NCTICE TQ ANY PRODUCTS HEREIM TO IMPROVE
RELIABILITY, FUNCTION, OR DESIGN. FAIRCHILD DOES NOT ASSUMEANY LIABILITY ARISING OUT OF THE APPUCATICH OR USE CF ANY PRODUCT OR
CIRCUIT DESCRIBED HEREIN; NEITHER DCES [T CONYEY ANY LICENSE UNDER TS PATENT RIGHTS, MOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DG NOT EXPAND THE TERMS OF FAIRCHILD'S YWORLDWIDE TERMS AND CCNDITIONS, SPECIFICALLY THE WARRANTY THEREIN,
WHICH CCWERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE
EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION

Az used herein:

1. Life support devices or systems are devices or systerns which, (a) are
intended for surgical implant into the body or (D) support or sustain life,
and (c] whose failure to perform when properly used in accordance
with instructions for use provided in the labeling, can he reasonahly

expected to result in a significant injury of the user

safety or effectiveness

2. A crtical companent in any component of a life support, device, ar
systermn whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its

ANTI-COUNTERFEITING POLICY

Fairchild Semiconductor Comparation's Ant-Counterfeiing Policy. Fairchild's Anti-Counterfeiting Folicy is also stated on our extemal website, wwe fairchild semi.com,
under Sales Support.

Courterfeiing of semiconductor partsis a growing problemin the industry. All manufacturers of semiconductor products are experiendng counterfeiting of their parts.
Custormers who inadvertently purchase counterfeit parts expenence many problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of produdion and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages customers to purchase Fairchild parts either directy from Fairchild or from Authorized Fairchild Distributors wha are
listed by courtry on ourweh page dted ahove. Products customers buy either from Fairchild directhy or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's quality standards for handling and storage and provide accessto Fairchid's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all waranties and wil appropriately address any warranty issues that may arise. Fairchild wall not provide
amy warranty coverage or other assistance for parts bought from Unauthonzed Sources. Fairchild is committed to combat this global problem and encourage our
customers to do their part in stopping this practice by buying direct or from authorized distributors.

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet |dentification | Product Status
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Definition

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice.

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

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.

The datasheet is for reference information anly.

Advance Information Formative / In Design

Preliminary First Production

Mo ldentification Meeded | Full Production

Obsolete Mot In Production

Rev. |43
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