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ON Semiconductor”

FMS6141

Features
®  Single 4th-Order 8

(2 Vpp, 150 Q)

75Q)

Capacitors
®  Single Supply

Applications

u Cable Se TOF

u VD Players
"  HDTVs

4 Video On Demand

MHz (SD) Filter

"  Drives Single, AC- or DC-coupled, Video Loads

®  Transparent Input Clamping

®  AC- or DC-Coupled Input

®  AC- or DC-Coupled Output

®  DC-Coupled Output Himinates AC-Couplil

®  Robust 8 kV ESD Proiection
®  Lead-Free Packages: SOIC-8§ or SC70-5

.es

K Sateliie Sel-Top Boxes

" Persondl Video Recorders(FVR)

(VOD)

Low-Cost, Single-Channel 4™-Order
Standard Definition Video Filter Driver

Description

The FMS6141 Low -Cost Video Filter is interided to replace
passive LC filters @nd d S with a low-cost iniegrated
device. The 4th-order filier provides. irproved image
quality compared to lypical 2nd or 3rd-order passive

®  Drives Dual, AC- or DC-coupled, Video Loads (2V, solutions.

The FMS6141 may be directly driven by a DC-coupled
DAC ouiput oi an AC-coupled signal.internal diode clamps
and bias circuitry may be used if eri AC-coupled input is
required (see Anplication Inforination for details).

Fhe FMS6141's output can drive an AC- or DC-coupled
single (150 Q) .or dual (75 Q) load. DC-coupling the output
removes the need for output coupling capacitors. The
input DC. level is_oifset approximately +280 mV at the
output (see Applicatiori Information for details).

Related Applications Notes

x http://ww w .onsemi.com/pub/Collateral/AN-
6041.pdf.pdf

= http://w w w .onsemi.com/pub/Collateral/AN-
6024.pdf .pdf

Functional Block Diagram

Transparent Clamp

> \ VIDEOOUT

8MHz, 4t -order

Figure 1. Block Diagram
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Ordering Information

Part Number

Operating
Temperature Range

Package

Packing
Method
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FMS6141CSX -40°Cto +85°C 8-Lead, Small Outline Integrated Circuit (SOIC) Tape and Reel
FMS6141S5X -40°Cto +85°C 5- Lead SC70 Package Tape and Reel
Pin Configurations
Vinl L 8 |Vour
2 7 1 I 5 ~
N/C EMS6141 Vce GND Veeo
SOIC-8 r FMS6141
GND| 3 6 |Nic GND[ 2 | scios
: [ -1
N/C| 4 5 |N/C vl 3 | A Vour
Figure 2. SOIC-8 Figure 3." SC70
Pin Definitions
|} N € \/N R B
SOIC Pin # s SC70 Pin# Name | Description
1 3 1 Vi | Videb iaput
N/C | No Connect
3 | 4,2 } GND Must Be Connected to Ground
i NC No Connect
5 N —Il- N/C No Connect
6 N/C No Connect
| 7 5 Vee +5V Supply, Do Not Float
| | 8 4 Vour Filtered Video Output
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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 Vv
Vio Analog and Digital /O -0.3 Ve +0.3 \%
lout Output Current, Do Not Exceed 50 mA
Recommended Operating Conditions A A\
Symbol Parameter Min j_ Tyr | Max Unit
Ta Operating Temperature Range ‘— T_ 85 °C
Vee Ve Range _4:__ | . 20__ | _:. 'L’)_ MY
ESD Information A ‘ a ,
Symbol Yarameter Value Unit
ESD Human F dy—M@, Jl_:Z-A"_.]A g K ) X - 8.0 kv
“harged Device Model, JESD22-C101 1.5 kv
Reliabilily Infoirmation - 2N
Symibol | Yarameter Min. | Typ. | Max. | Unit
T, __-_Junction T-emperatl're—_- +150 °C
- TDT; Storage T';mp;;ture Range -65 +150 °C
T, Lead 1\';7;,e_rature (Soldering, 10 s) 300 °C
O Thermal Resistance . o SOIC-8 115 *CW
(JEDEC Standard Multi-Layer Test Boards, Still Air) SC70-5 332 /W
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DC Specifications
Ta = 25°C, Ve =5.0V, Rs =37.5 Q; input is AC coupled with 0.1 pF; output is AC coupled w ith 220 pF into a 150 Q load;
unless otherw ise noted.

Symbol Parameter Conditions Min. | Typ. | Max. | Unit
lec Supply Current® No Load 7 12 mA
Vin Video Input Voltage Range Referenced to GND if DC-Coupled 1.4 Voo
PSRR Pow er Supply Rejection Ratio DC 40 dB
Note:

1. 100% tested at 25°C

AC Electrical Specifications
Tp = 25°C, Ve =5.0V, Rs =37.5 Q; input is AC coupled with 0.1 pF; output is AC ¢
unless otherw ise noted.

woled with 220 pF.inia a 150 Q load;

Symbol Parameter Conditions _Ir Min. | Typ.. | Max. | Unit
AV Channel Gain® A @ i 56 6.0 6.4 dB
fids -1dB Bandw idth® N 40 65 o | vz

fe -3dB Bandw idth \ 2 N> T 7—r MHz
fsg Attenuation (Stopband Roinnt)_ |—_ MHz i—__: ___ | ~\ i _4_2 dB
dG Differential Gain ! 0.4 %

do Differential & B \\) T 0.4 °
THD QOutput DE rtion (a!! ‘hannels:\’;_w ;_JE‘J?O, ¥ MI—E_ ~ 0.4 %
SNR SianaktoEnoiseiBatio Z‘I;’T';;/H\Z/\lcighting; 100 kHz to 75 dB
G J_‘Opc.wuon Delay [I?-esla\)/; :;om input to output, 55 ns

L —_— -

No

2. 100% tested at 25°C

JAALIQ 19|14 03PIA UOIHULRA PIepURIS JBPIO- b [PULRYD:3{BUIS ‘1S0D-MOT — THTISINS

WWW.onsemi.com
4



Application Information

Input Considerations

The FMS6141 Low-Cost Video Filter provides 6 dB (2X)
gain from input to output. The device provides an internal
diode clamp to support AC-coupled input signals. In this
configuration, a 0.1 uF ceramic capacitor is used to AC
couple the input signal. If the input signal does not go
below ground, the clamp is inactive; but if the input signal
goes below ground, the clamp circuitry sets the bottom of
the sync tip (or low est voltage) to just below ground. The
input level set by the clamp, combined w ith the internal DC
offset, keeps the output signal within an acceptable
range. This clamp feature also allow s the FMS6141’s input
to be directly driven (DC-coupled) by a ground referenced
DAC output. Figure 4 show s typical DC voltage levels for
the input and output signals w hen driven by a DC-coupled
DAC output or an AC-coupled and clamped Y, CV signal.

1.0->1.02v 2.28V
0.65->0.67V 1.58V
0.3->0.32v 0.88v
0.0->0.02v Vin 0.28v Vout

Figure 4. Typical DC Voltage Levels

Output Considerations

The FMS6141 outputs will be DC offset from the input by
150 mv therefore Vgyr = 2*Vy DC+150 mv. This offset is
required to obtain optimal performance from the output
driver and is held at the minimum value in order to
decrease the standing DC current into the load. Since the
FMS6141 has a 2x (6 dB) gain, the output is typically
connected via a 75Q series back-matching resistor
follow ed by the 75 Q video cable. Because of the inherent
divide by two of this configuration, the blanking level at
the load of the video signal is alw ays less then 1 V. When
AC-coupling the output ensure that the coupling capacitor
of choice will pass the low est frequency content in the
video signal and that lirie time distortion (video tilt) iskept
as low as possible.

The selection
subsequeiil  circ

the ccupling capacitor-is a function of the
it input impedarice and the leakage

curi Of the input being driven. In order to obtain the
thest quality output video signal the series terrnination
resistor must be placed as close to thie device cutput pin

as possible.~ This greatly -~ reduces the parasitic
capacitance. and inductarice effect on the FMS6141
output._ariver. Recornmend distance. from device pin to
place series termination resistor should be no greater than
0.1 inches.

—

b TS Ohm series
termination

|:| resistor
| (W
——

Figure 5. Distance from Device Pin to Series
Termination Resistor
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I/O Configurations

Figure 6 shows a typical AC-coupled input configuration
for driving the filter/driver. Using this configuration, a
0.1 uF ceramic capacitor is used to AC couple the input

signal. The coupling capacitor and the input termination
resistor at the input of the filter/driver should be placed
close to the input pin for optimal signal integrity.

0.1pF

Input 1

| Clamp /
Bias

Buf

LPF

RTERM

Termination &
coupling close
to device input

Figure 6. Typical Input Configuratiot

0.65V

YouTt

| 7= a\
YIN __ \_’ ! Dnver_' ——-—$.‘/ ,’\v/‘_ A@-

A __I_

8\ -\}\ >..nS =

75 75 Video Cables
N R LOAD2
|‘\/\/\/“"' N\ _‘n\- 75 (optional)
- LOADI1
757

Figure 7. Conceptuallliustration — Input Clamp Circuit and Output Driver
corinected to Drive Single or Dual Video Loads

75
LCVF

oV - 1.4V
N\

DVD

SoC §

Clamp Mode

L

Figure 8. DC-Coupled Input and DC-Coupled Output
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L

Figure 9. AC-Coupled Input and DC-Coupled Outpui

ov- 1.4V
o AR LCTZVF N
| — AMN—o
L 2

I
DVD Clamp Mode
SoC

RrerMm

oV - 1.4V & y
" aam W I
LCVE
\ C *npl\,.ode_l__ W= =
DVD ‘ le- |
SoC

Figure 10. DC-Coupied Input.and AC-Coupled Output

ov-1av |

—— 0.1 75
||Ll N\ LCVF AAA -
L 4
I Clamp Mode

DVD

SoC §

L

Figure 11. AC-Coupled Input and AC-Coupled Output

220uF
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Layout Considerations

General layout and supply bypassing play a major role in
high-frequency performance and thermal characteristics.
ON Semiconductor offers a demonstration board for the
FMS6141 to guide layout and aid device evaluation. The
demo board is a four-layer board with full power and
ground planes. Following this layout configuration
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

® Do not run analog and digital signals in parallel.

® Use separate analog and digital pow er planes to supply
pow er.

® Traces should run on top of the ground plane at all
times.

® No trace should run over ground/pow er splits.
® Avoid routing at 90-degree angles.
® Minimize clock and video data trace length differences.

® Jnclude 10 pF and 0.1 pF ceramic pow er supply bypass
capacitors.

® Place the 0.1 pF capacitor within 0.1 inches of the

device pow er pin.

® Place the 10 pF capacitor within 0.75 inches. of the

device pow er pi

® For multilayer | oS
dissipate heat.

Ise a large-ground plane to help

-or two-layer hoards, use-a ground plene that extends

'vond he device boay by at least 0.5 inches on all
sides. Include -a mietal paddie-under the device on the
top layer.

® Miniitize ail trace lengths to reduce series inductance.

Thermal Considarations

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 package for maximum heat dissipation. When
designing a system board, determine how much pow er

each device dissipates. Ensure that devices of high
power are not placed in the same location, such as
directly above (top plane) and below (bottom plane) each
other on the PCB.

PCB Thermal Layout Considerations

® Understand the system pow er
environmental conditions.

requirements and

® Maximize thermal performance of the PCB.

® Consider
designs.

using 70 um of cor for high-pow er

® Make the PCB as thi le b

thickness.

as noss reducino. FR4

® Use vias in pow er pad to Jjacent layers together.

" Remember that basecline temperature is a function of
b I'area, not copper thickriess.
¥ Modeling techniques ~can provide a-lirst-order

approximation:

Power Dissipation

Cansider the-FiMSE141’'s ouiput drive configuration w hen
calculating averall pov er dissipation. Care must be taken
not to exceed the maxirnum die junction temperature. The
following example can be used to -calculate the
FMS6141's power dissipation and internal temperature
rise.

T5=Ta + Pcpanner ©sa

where Pepyanner = Ve * len + (Vo /R)
Vo =2V, + 0.280V

len = lec + (VI/R)

Vn = RMS value of input signal

lec = 7MA

Vg =5V

R, = channel load resistance

The FMS6141 is specified to operate w ith output currents
typically less than 50 mA, which is more than sufficient
for a dual (75 Q) video load. The internal amplifiers of the
FMS6141 are current limited to a maximum of 100 mA and
can withstand a brief-duration short-circuit condition, but
this capability is not guaranteed.
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Physical Dimensions

_ 500 _
4.80
‘«3.81»‘
8 5
1 HHH TF
6.20
4.00
5.80 /Q 3.80

‘ —

o HHH

PIN ONE
INDICATOR _L ‘
(0.33) -

\$m%@mmm

o i@@ SN

u3°
i (‘L)J o
T 025X

—GAGE PLANE

ok — SEATING PLANE
Tl=(1.04)

DETAIL A

SCALE: 2:1

0.406 -

[ ‘j ﬁ‘
A "f
Ry

ND PATTERN RECOMMENDATION

7]

[

¥ SEE DETAIL A

7 RN 0.25
Lfo.lg

OPTION A - BEVEL EDGE

SR

OPTION B - NO BEVEL EDGE

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: MOSAREV13

Figure 12. SOIC-8 Package

Package drawings are provided as a service to customers considering ON Semiconductor components. Drawings may change

in any manner without notice. Please note the revision and/or date on the drawing and contact an ON Semiconductor
representative to verify or obtain the most recent revision. Package specifications do not expand the terms of ON
Semiconductor's worldwide terms and conditions, specifically the warranty therein, which covers ON Semiconductor

products.

JAALIQ 19|14 03PIA UOIHULRA PIepURIS JBPIO- b [PULRYD:3{BUIS ‘1S0D-MOT — THTISINS

WWW.onsemi.com

9



Physical Dimensions (Continued)

SYMM
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i 0. ~ 21(b.45)
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BANE w 82.10) NOTES: UNLESS OTHERWISE SPECIFIED
/ \ /) A) THIS PACKAGE CONFORMS TO EIAJ
| / 025 SC—88A, 1996.
BTN e {00 B) ALL DIMENSIONS ARE IN MILLIMETERS.
[0.20] /] NN i B C) DIMENSIONS DO NOT INCLUDE BURRS
0.20] » DN e y OR MOLD FLASH.
! ‘ | \/ﬁ
o%p}k 30
026 o
DETAIL A

SCALE: 2X

MAAOSAREVS

Figure 13. SC70-5 Package

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