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Features

B Three 4th-order 8MHz (SD) filters

B Drives single, AC- or DC-coupled, video loads (2Vpp, 150Q)
B Drives dual, AC- or DC-coupled, video loads (2Vpp, 75Q)
B Transparent input clamping

B AC- or DC-coupled inputs

B AC- or DC-coupled outputs

B DC-coupled outputs eliminate AC-coupling capacitors
H 5V only

B Robust 8kV ESD protection

B Lead-free SOIC-8 package

Applications

H Cable set-top boxes

B Satellite set-top boxes

B DVD players

m HDTV

B Personal Video Recorders (PVR)
B Video On Demand (VOD)

Description

The FMS6143 Low-Cost Video Filter (LCVF) is intended
to replace passive LC filters and drivers with a low-cost
integrated device. Three 4th-order filters provide improved
image quality compared to typical 2nd or 3rd-order
passive solutions.

The FMS6143 may be directly driven by a DC-coupled
DAC output or an AC-coupled signal. Internal diode
clamps and bias circuitry may be used if AC-coupled
inputs are required (see Applications section for details).

The outputs can drive AC- or DC-coupled single (150Q) or
dual (75Q) loads. DC-coupling the outputs removes the
need for output coupling capacitors. The input DC-levels
are offset approximately +280mV at the output (see the
Applications section for details).

Related Application Notes
AN-8002 — FMS6418B 4:2:2 Application Note
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

Functional Block Diagram

IN1 —>| Transparent Clamp |—>| \ l—bedB OUTA1

IN2 —>| Transparent Clamp |—>| T\ l—bedB ouT2
IN3 —>| Transparent Clamp |—>| N\ l—b}—» OuT3
8MHz, 4th-order
Figure 1. AC-Coupled Inputs and Outputs
Ordering Information
Operating Packaging
Part Number Package Pb-Free Temperture Range Method

FMS6143CS SOIC-8 Yes -40°C to +85°C Tube
FMS6143CSX SOIC-8 Yes -40°C to +85°C Tape and Reel
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Pin Configuration

Pin Assignments

Nt 1] (8] our
N2 [2] FNEISS:I43 [7] our2
N3 [3] Solc (6] outs
Ve E E GND

Figure 2. AC-Coupled Inputs and Outputs

Pin#| Name Type Description
1 IN1 Input Video input, Channel 1
2 IN2 Input Video input, Channel 2
3 IN3 Input Video input, Channel 3
4 Vee Input +5V supply, do not float
5 GND Output | Must be tied to ground, do not float
6 ouT3 Output | Filtered output, Channel 3
7 ouT2 Output | Filtered output, Channel 2
8 OouT1 Output | Filtered output, Channel 1
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Absolute Maximum Ratings

The “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. The
device should not be operated at these limits. The parametric values defined in the Electrical Characteristics tables are
not guaranteed at the absolute maximum ratings. The “Recommended Operating Conditions” table defines the conditions
for actual device operation.

Symbol Parameter Min. Max. Unit
Vee DC Supply Voltage -0.3 6.0 \Y,
Analog and Digital 1/0 -0.3 Ve +0.3 V
Output Channel - Any One Channel (Do Not Exceed) 50 mA
Note:

1. Functional operation under any of these conditions is NOT implied. Performance and reliability are guaranteed only if
operating conditions are not exceeded.

Reliability Information

Symbols Parameter Min. Typ. Max. Unit
T, Junction Temperature 150 °C
Tste Storage Temperature Range -65 +150 °C
T, Lead Temperature (Soldering, 10s) 300 °C
0,n Thermal Resistance, JEDEC Standard Multi-layer 115 °C/W
Test Boards, Still Air

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended ope-
rating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not recom-
mend exceeding them or designing to absolute maximum ratings.

Symbols Parameter Min. Typ. Max. Unit
Ta Operating Temperature Range -40 +85 °C
Vee Ve Range +4.75 +5.00 +5.25 %
© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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DC Electrical Characteristics

Ta=25°C, Ve =5V, Rgpource = 37.5Q; all inputs are AC-coupled with 0.1uF; all outputs are AC-coupled with 220uF into
150Q loads; unless otherwise noted.

Symbol | Parameter Conditions Min. | Typ. | Max. | Units
lee Supply Current® FMS6143 (No Load) 19 27 mA
Vin Video Input Voltage Range | Referenced to GND if DC-coupled 1.4 Vop

PSRR | Power Supply Rejection DC (All Channels) -50 dB

AC Electrical Characteristics

Ta = 25°C, Viy = 1Vpp, Vec = 5V, Rsource = 37.5Q; all inputs are AC-coupled with 0.1uF; all outputs are
AC-coupled with 220uF into 150Q loads; unless otherwise noted.

Symbol | Parameter Conditions Min. | Typ. | Max. | Units
AV Channel Gain® All Channels 56 | 6.0 6.6 dB
fias -1dB Bandwidth® All Channels 45 | 6.5 MHz

fc -3dB Bandwidth All Channels 7.7 MHz

fsg Attenuation (Stopband Reject) | All Channels at f=27MHz 48 dB

DG Differential Gain All Channels 0.3 %

DP Differential Phase All Channels 0.6 °
THD Output Distortion (All Channels) | Vgyr = 1.8V, 1MHz 0.4 %
Xyark Crosstalk (Channel-to-Channel) | at 1MHz -60 dB
SNR Signal-to-Noise Ratio All Channels, NTC-7 Weighting: 75 dB

100kHz to 4.2MHz
tog Propagation Delay Delay from Input-to-Output, 4.5MHz 59 ns
Note:

1.100% tested at 25°C.
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Typical Performance Characteristics

Ta=25°C, Ve =5V, Rgoyrce = 37.5Q; all inputs AC-coupled with 0.1uF; all outputs are AC-coupled with 220uF into 150Q
loads; unless otherwise noted.
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Figure 3. Frequency Response
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DVD Player or STB

Typical Application Diagrams

Rout
Gour
Video
SoC
Bour

IN1

IN2

IN3

DAC Load Resistors
per SoC specs

FMS6143
8L SOIC

ouT1

ouT2

ouT3

GND

1
750  220WF : 75Q Video Cables

W =) )

I
I
750  2200F |

The following circuit may be used for direct DC-coupled drive by DACs with an output voltage range of OV to 1.4V.
AC-coupled or DC-coupled outputs may be used with AC-coupled outputs, offering slightly lower power dissipation.

R
.
75Q

:

Yo

!
!
750  220uF
!
T

AC-Coupling Caps
are Optional

75Q

:

Vo

Figure 8. Typical Application Diagram

75Q

3

© 2006 Fairchild Semiconductor Corporation

FMS6143 Rev. 4.0.5

www.fairchildsemi.com

JBALIQ J3}|I4 03PIA UOIIUYSQ PIePUEIS JSPIO-Yly [SUUBYD-931YL }S0D-MOT E7TISINS



Application Information

Application Circuits

The FMS6143 Low Cost Video Filter (LCVF) provides
6dB gain from input to output. In addition, the input is
slightly offset to optimize the output driver performance.
The offset is held to the minimum required value to
decrease the standing DC current into the load. Typical
voltage levels are shown in the diagram below:

1.0 ->1.02V

0.65->0.67V

0.3 ->0.32V

0.0 -> 0.02V VIN

2.28V

Driven by:
1.58V DC-Coupled DAC Outputs
0.88V AC-Coupled and Clamped
0.28V Vout Y.CV.R.G,B

There is a 280mV offset from the DC input level to the
DC output level. Voyt =2 * V| + 280mV.

0.85V I_I_I_F
0.5V |
0.15V
VIN
1.98V .
I_I_l_r Driven by:
1.28V AC-Coupled and Biased
I—|_|—L U,V, Pb, Pr,C
0.58V

Vout

Figure 9. Typical Voltage Levels

The FMS6143 provides an internal diode clamp to sup-
port AC-coupled input signals. If the input signal does not
go below ground, the input clamp does not operate. This
allows DAC outputs to directly drive the FMS6143 without
an AC coupling capacitor. When the input is AC-coupled,
the diode clamp sets the sync tip (or lowest voltage) just
below ground. The worst-case sync tip compression due
to the clamp can not exceed 7mV. The input level set by
the clamp, combined with the internal DC offset, keeps
the output within its acceptable range.

For symmetric signals like Chroma, U, V, Pb, and Pr, the
average DC bias is fairly constant and the inputs can be
AC-coupled with the addition of a pull-up resistor to set
the DC input voltage. DAC outputs can also drive these
same signals without the AC coupling capacitor. A conceptual
illustration of the input clamp circuit is shown in Figure 10:

Figure 10. Input Clamp Circuit

I/O Configurations
For a DC-coupled DAC drive with DC-coupled outputs,

use this configuration:

oV -1.4v
DVD or \ LCVF 75Q
STB » Clamp |—AMM——o0
SoC Inactive
DAC
Output

!

X

Figure 11. DC-Coupled Inputs and Outputs

Alternatively, if the DAC’s average DC output level causes
the signal to exceed the range of 0V to 1.4V, it can be AC

coupled as follows:
oV - 1.4V

DVD or 0.1u LCVF 75Q
STB Clamp p—MW+——o0
SoC Active
DAC

Output

!

S o=

Figure 12. AC-Coupled Inputs,
DC-Coupled Outputs

When the FMS6143 is driven by an unknown external
source or a SCART switch with its own clamping circuitry,
the inputs should be AC coupled like this:

oV -1.4vV

. 0.1 E LCVF 750
External video AAA
source must il(i:cg
be AC coupled
75Q
T

Figure 13. SCART with DC-Coupled Outputs
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The.s.,ame method can t?e used for biased signals, with the  External video ov- 1-4V_T_
addition of a pull-up resistor to make sure the clamp never ~ source must 01y 220
operates. The internal pull-down resistance is 800kQ °° ACCCOUPIefj " \ égﬁ; 750
+20%, so the external resistance should be 7.5MQ to set 1 oY

Active
the DC level to 500mV:

75Q
External video
source must 7.5MQ !
be AC coupled 0-1¢ LCVF 75Q =
o o H . Bias |—/\\—o Figure 17. Biased SCART with
/ Input AC-Coupled Outputs
75Q 500mV +/-350mV NOTE: The video tilt or line time distortion is dominated by
the AC-coupling capacitor. The value may need to be incre-
. I ased beyond 220uF to obtain satisfactory operation in
—L— some applications.
Figure 14. Biased SCART with Power Dissipation
DC-Coupled Outputs The FMS6143 output drive configuration must be considered

when calculating overall power dissipation. Care must be

The same circuits can be used with AC-coupled outputs if ) = )
taken not to exceed the maximum die junction temperature.

desired.
The following example can be used to calculate the power
ov-1.4v dissipation and internal temperature rise.
DVD or 0-1u E LCVF 750 220M = .
STB Clamp ~ —\W—] Ti=Ta*Pq* 0 EQ.1
SoC Active where: Py =Pcpq + Pcpa + Pcys and EQ.2
DAC
Output Pchx = Vee ¢ Ien - (Vo/RL) EQ.3
T where: Vg = 2V,\ + 0.280V EQ. 4
L lcn = (Icc/3) + (Vo/RL) EQ.5
VN = RMS value of input signal
Figure 15. DC-Coupled Inputs, lcc = 19mA
AC-Coupled Outputs Vee=5V
ov- 1.4V_T_ R_ = channel load resistance
DVD or 0.1p LCVF 750 2204 Board layout can also affect thermal characteristics. Refer
STB Clamp —\/\/\/‘—| |—° to the Layout Considerations section for details.
SoC Active
DAC The FMS6143 is specified to operate with output currents
Output typically less than 50mA, more than sufficient for a dual
1 (75Q) video load. Internal amplifiers are current limited to a
L maximum of 100mA and should withstand brief-duration

short-circuit conditions. This capability is not guaranteed.
Figure 16. AC-Coupled Inputs and Outputs

© 2006 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Layout Considerations

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

Recommended Routing/Layout Rules
B Do not run analog and digital signals in parallel.

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

B Traces should run on top of the ground plane at all times.
| No trace should run over ground/power splits.

B Avoid routing at 90-degree angles.

B Minimize clock and video data trace length differences.

B Include 10pF and 0.1pF ceramic power supply bypass
capacitors.

B Place the 0.1uF capacitor within 0.1 inches of the device
power pin.

B Place the 10uF capacitor within 0.75 inches of the device
power pin.

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

B For two-layer boards, use a ground plane that extends
beyond the device body at least 0.5 inches on all sides.
Include a metal paddle under the device on the top layer.

B Minimize all trace lengths to reduce series inductance.

Thermal Considerations

Since the interior of most systems, such as set-top boxes,
TVs, and DVD players, are at +70°C; consideration must be
given to providing an adequate heat sink for the device pac-
kage for maximum heat dissipation. When designing a sys-
tem board, determine how much power each device dissipa-
tes. 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

B Understand the system power requirements and
environmental conditions.

B Maximize thermal performance of the PCB.
B Consider using 70um of copper for high-power designs.

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

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

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

B Modeling techniques provide a first-order approximation.
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Mechanical Dimensions

Dimensions are in millimeters unless otherwise noted.
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/SEE DETAIL A
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NOTES: UNLESS OTHERWISE SPECIFIED

A) THIS PACKAGE CONFORMS TO JEDEC
MS—012, VARIATION AA, ISSUE C,
DATED MAY 1990.

B) ALL DIMENSIONS ARE IN MILLIMETERS.

C) DIMENSIONS DO NOT INCLUDE MOLD
FLASH OR BURRS.

D) STANDARD LEAD FINISH:

200 MICROINCHES/5.08 MICRONS MIN.
LEAD/TIN (SOLDER) ON COPPER.

Figure 18. SOIC-8 Package
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I
FAIRCHILD

SEMICONDUCTOR*

TRADEMARKS

The follawing are registered and unregistered trademarks Fairchild Semiconductor owns oris authonzed to use and is not intended to be an

exhaustive list of all such trademarks.

ACER® HiSeC™ PowerTrench® TinyLogic®
Acrossthe board. Around the world™ oo™ Programmable Active Droop™ TINYOPTO™
Activedrray™ ImpliedDisconnect™ QFET® TinyPower™
Bottomlegs™ Intallibd £ Qas™ TinyWiire™
Build it Now™ ISOPLANAR™ QT Optoelectronics™ TruTranslation™
CoolFET™ MICROCOURPLER™ Quiet Series™ wserDes™
CROSSVOLT™ MicroPak™ RapidConfigure™ UHC®
CTL™ MICROWIRE™ RapidConnect™ UniFET™
Current Transfer Logic™ WS HT™ ScalarPump™ VO™
DOME™ MSKPro™ SMART START™ Wirg™
E*CMOS™ QX SP®

EcoSPARK® OCKPro™ SuperFET™

Ensigna™ OPTOLOGIC® SuperSOT™ 3

FACT Quiet Series™ OPTOPLANAR® SuperSOT™6

FACT: PACIMAN™ SupersoT™3

FAST PO PTM TCMTM

FASTI™ Power220® The Power Franchise®

FES™ Power247° ™

FRFET FowerEdge™ TinyBoost™

GlobalOptoisolator™ FowerSay er™ TinyBuck™

GTO™

DISCLAIMER

FARCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO ANY FRODUCTS
HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGH. FAIRCHILD DOES MOT ASSUME ANY LIABILITY ARISING OUT OF THE
APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT COMVEY ANY LICENSE UNDER
[TSPATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE SPECIFICATIONS DO MOT EXPAND THE TERMS OF FAIRCHILD'S
WORLDWIDE TERMS AND COMDITIONS, SPECIFICALLY THEWARRANTY THEREN, WHICH COVER S THESE PRODUCTS.

LIFE SUPPORT POLICY

FARCHILD'S FRODUCTS ARENOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IMN LIFE SUPFORT DEVICES OR
SYSTEMS WWTHOUT THE EXPRESSWRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

A5 used herein:
1. Life support dewices or systems are devices or systems
which, {a) are intended for surgical implant into the body or
() support or sustain life, and {c) whose failure to perform
wihen properly Used in accordance with instructions for use
provided in the labeling, can be reasonably expected to
result in a significant injury of the user.

2 A ontical component inoany component of a life support,
device, or system whose failure to perform can be
reasonably expected to cause the failure of the life support
device or system, orto affect its safety or effectivensss

PRODUCT STATUS DEFINITIONS
Definition of Terms

Datasheet Identification Product Status

Definition

Advance Information Formative or In Design

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

Preliminary First Froduction

This datasheet contains preliminary data, supplementary data will be
published at alater date. Fairchild Semiconductor reserves the right to
malke changes at any time without notice to improve design.

Mo ldentification Needed Full Production

design.

This datashest contains final specifications. Fairchild Semiconductor
reserves the right to make changes at any ime without notice to improve

Obsolete Mot In Production

This datasheet contains specifications on a product that has been
discontinued by Fairchild Semiconductor. The datasheet is printed for
reference information anly.

Rev. 123
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