radioSPARKS.com:Schematics Index:Filters:2/2/2012

10of9

http://www.radiosparks.com/schematics.asp?UID=Filters

Logbook
Radios
Schematics
RadioSparks
Bibliotaphe
Laboratory
About

Search radioSPARKS

)] ~}
Cievens (Hvrphey
By Pages

about
bibliotaphe
DXnewsletter
errorlog

index

laboratory

logbook

privacy
radios

schematics
sitemap

By Searching

SPACE WAR GUN

7535
9310
9430
NE602 OSCILLATOR CIRCUITS
9730
9435
9755
4855
5009
5320
4965
5295
3912
5835

By Schematics

FILTERS
HF TO AM
FRQUENCY
CONVERTER

ANTENNA LOOP VHF

Schematics and Circuits Index

DATE:2/2/2012
Index|Filters

t Top

Antenna Filters

1 c2 C3

IN
cHi1I

L1 L2 L3

S

C4 purt

| ®

Figure 1165 :

1 Top

Butterworth
Filters

1-kHz 4TH-ORDER BUTTERWORTH FILTER
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The filter is 2 simplified state variable architecture consisting of two cascaded 2nd-order sec-
tions. Each section uses the 360° phase shift around the two op-amp loop to create a negative suni-
ming junction at Al’s positive input. The circuit has low sensifivities for center frequency and Q,
which are set with the following equations:

where,

R and R,

S | W -9
1T (@0xQxC)) (@0%C,)
The de bias applied to AZ and A4, kalf supply, is not needed when split supplies are available
The circuit swings rail-to-rail in the passhand making it an excellent anti-aliasing filter for ADs. The
amplitude response is flat to 1 kHz then rolls off at 80 dB/decade.

Figure 859 : 1 kHz 4th Order Butterworth Filter
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1-kHz 4TH-ORDER BUTTERWORTH FILTER
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The filter is a simplified state variable architecture consisting of two cascaded 2nd-order sec-
tions. Each section uses the 360° phase shift around the two op-amp loop to create a negative sunt-
ning junction at Al positive input. The circuit has low sensitivities for center frequency and Q,
which are set with the following equations:

e
T R, xC,x RyxCy)

‘where,

R, and R,

| S— .9
17 (@0xQxC)) 27 (@0%C,)
The de bias applied to A2 and A4, half supply, is not needed when split supplies are available.
The circuit swings rail-to-rail in the passband making it an excellent anti-aliasing filter for A/Ds. The
amplitude response is flat to 1 kHz then rolls off at 80 dB/decade.

Figure 864 : 120kHz 4th Order Butterworth Filter

20-kHz BUTTERWORTH ACTIVE FILTER
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Filter Frequency Response

This filter will be useful for anti-aliasing or band limiting in an audio system. The op amp is a Lin-
ear Technology, LT1124, LT1355, or LT1169.

Figure 874 : 20 kHz Butterworth Active Filter
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Figure 899 : Active Band-Pass Filter Circuit
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. The audio flter shown has a bandpass of 200 Hz centered on 700 Hz. Resistors are 1% tolerance and capacitors should be 5%
tolerance.

Figure 900 : Active CW Audio Filter

o t+ Top
High-pass
Filters
ACTIVE HIGH-PASS FILTER
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Figure 901 : Active High-Pass Filter
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Filters
ACTIVE LOW-PASS FILTER
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In this circuit, R, = 2
R,=R,
Ry=2R,
€, =0,
fe 1
~2nRC
This circuit has a rolloff of 6 dB/Octave.
Figure 902 : Active Low-Pass Filter
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ADJUSTABLE-Q NOTCH FILTER

R 2 ! Vour
10MEG  10MEG 5

3
540 pF'

o1 c2
270pF  270pF

A4
s0¢
fo=60Hz :

This figure shows a circuit where the Q can be varied from 0.3 to 50. A fraction of the output is
fed back to R3 and C3 by a second voltage follower, and the notch @ is dependent on the amount of
signal fed back. A second follower is necessary to drive the twin “T” from a low-resistance source so
that the notch frequency and depth will not change with the potentiometer setting.

Figure 903 : Adjustable Q Notch Filter
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Figure 925 : Band-Pass Filter
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The classic “state variable” two-integrator filter is known for its insensitivity to component varia-
tions, and its ability to provide three separate simultaneous outputs—low pass, high pass, and bandpass.
Typically, a quad op amp is used to implement the state-variable filter. The classic configuration
uses two integrating amplifiers, a filter input amplifier, and a filter feedback amplifier.
The design described here combines both input and feedback amplifiers into one adder/subtrac-
tor amplifier, achieving a three op-amp filter design (see the figure).
Figure 934 : Combination Filter
Comb Filters e
DIGITAL COMB FILTER
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This circuit uses an eight-step switching sequence, so n=8.
This makes the center frequency equal to:
A
o= @Ry Suggested parts list
2 for the digital comb filter
= 2x8RC 1 CD4040 ipple counter
1 2 CD4051 BCD-to-decimal decoder
Using the component values suggested in the parts list, the C9,C10 0.1 F capacitor
circuit has a main center frequency of: R R s
; .
F+= {15 %1000 % 0.00000001)
;
= 0.00016
= 6250 Hz.
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Figure 950 : Digital Comb Filter
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This shows a twin “T” network connected to an LM102 to form a high @, 60-Hz notch filter. The
junction of R3 and C3, which is normally connected to ground, is bootstrapped to the output of the
follower. Because the output of the follower is a very low impedance, neither the depth nor the fre-
quency of the notch change; however, the Q is raised in proportion to the amount of signal fed back
to R3 and C3.

Figure 976 : High Q Notch Filter
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HIGH-PASS ACTIVE FILTER
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Figure 975 : High-Pass Active Filter
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Highpass Amplifer Gain vs. frequency

Figure 979 : High-Pass Amplifier

HIGH-PASS FILTER
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This high-pass filter will attenuate AM stations by 40 dB. Tts low-frequency cutoff is about 2.2
MHz. This filter is useful for SW listening in areas of high AM radio signal strength.

Figure 978 : High-Pass Filter
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Figure 988 : Low-Pass Amplifier
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PROGRAMMABLE ANALOG FILTER
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The circuit in the figure shows how an analog, digitally programmable filter can be built using a
UAF42. This monolithic, state-variable active filter chip provides a two-pole filter building block with
low sensitivity to external component variations. It eliminates aliasing errors and clock feed though
noise common to switched-capacitor filters. Low-pass, high-pass, bandpass, and notch (band-reject)
outputs are available.

Figure 1022 : Programmable Analog Filter
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Figure 1034 : RC Notch Filter
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SALLEN-KEY LOW-PASS FILTER

el R3 and R4 set the circuit gain
PN S
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Figure 1053 : Sallen KEY Low-Pass Filter
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R3 and R4 set the circuit gain
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Figure 1054 : Sallen-KEY High-Pass Filter
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This circuit matches a saw filter to an IF am-
plifier.

Figure 1055 : SAW Filter Impedance Matching Preamplifier
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SECOND-ORDER VOLTAGE-CONTROLLED FILTER
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Design equatons forsecond-order lowpass
filter:
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Desirable second-order voltage-controlled low-pass filter response can be achieved with this
voltage-controlled filter (A). By using low-distortion, wid i it achieves higher
cutoff frequencies than switched-capacitor filters. If the circuit’s RC network has a time constant less
than 200 ns, it should be replaced by a lag compensator network (B)

Figure 1057 : Second-Order Voltage-Controlled Filter

State Variable 1 Top
Filters

SINGLE 3.3-V SUPPLY 4-POLE STATE VARIABLE FILTER
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Figure 1066 : Single 3.3V Supply 4 Pole State Variable Filter
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The state variable filter shown consists of only three op amps and a few passive components. It
provides several key features. These include the ability to simultaneously provide low-pass, high-
pass, and bandpass filter functions, and adjust bandwidth in a wide range by changing the values of
C,and R,, The device also s easy to tune and simple to construct, while the quality factor (@) of each
filter is independent of each other.

Figure 1067 : State Variable Filter
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TWO OP-AMP BANDPASS FILTER
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This circuit uses only two capacitors. The amplifier on the right supplies a controlled amount of
positive feedback for improved response characteristics. Resistors R5 and RS are used o bias the
outvoltage of the amplifiers at V+/2.

Figure 1080 : Two OP-AMP Band-Pass Filter
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The voltage at Output A, which should be unloaded by a follower, responds as though £, were di-
rected to the RC filter, but the filter’s break frequency were proportional to £, [i.e,. = E/(20nRC)]
The frequency response has a break at f, and the 6-dB/octave rolloff. The voltage at Output B has the
same response, up to [, (f; = 1/(2nRC)), then levels off at a constant attenuation of f,/f, = E,/10.
For example, if R = 8 k€, C = 0.002 uF, Output A has a pole at 100 Hz to 10 kHz and can be loaded
The circuit can be converted to high-pass by interchanging C and R.

Figure 1105 : Voltage Coltrolled Low-Pass Filter

p

Top

VSB

VSB FILTER FOR LM2889

v

e 3
10
0
w00 o ‘
s s
=
125 )
Woucroes
G5 » @ @
II

This filter is for CH3, in order to get a vestigial sideband TV signal. It is designed for 75-Q im-
pedance levels.

Figure 1106 : VSB Filter for Lm2889
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