HP4F

PRECISION
FILTERS, INC.

4-POLE, 4-ZERO FLAT HIGH-PASS FILTER

DESCRIPTION

The HP4F 4-pole, 4-zero High-Pass filter has a flat pass-
band with no ripple and 80 dB stop-band attenuation at
0.1682 times the cutoff frequency (Fc). The HP4F can be
used to reject low-frequency interfering signals that are
close to the pass-band.

Of all filters of similar complexity (number of poles and
zeros) and minimum stop-band attenuation, the HP4F
achieves the flattest pass-band and sharpest transition
from pass-band to stop-band than any other filter. The
result is a very selective filter with pass-band flatness
exceeding the Butterworth yet with much sharper roll-off.

Cascade an HP4F with an LP4F to form a band-pass filter.
If the filters are set with the —0.1 dB frequencies overlap-
ping, the resulting band-pass filter will have 0.2 dB of
insertion loss and will provide more than 80 dB of attenu-
ation below 0.107 F¢ and above 9.364 F¢. If they are set to
the same cutoff frequency, the band-pass filter will have
6.02 dB insertion loss and will provide more than 80 dB
attenuation below 0.168F¢ and 5.94F with a Q of 2.32.
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SPECIFICATIONS

Filter Type: 4-pole, 4-zero
Flat High-Pass

Cutoff Frequency Amplitude: -3.01 dB

Pass-Band Ripple: 0dB

High Frequency Gain: 0dB

Stop-Band Frequency: 0.1682 F¢

Stop-Band Attenuation: 80 dB minimum

Cutoff Frequency Phase 180° (Lead)

10% Settling Time (SEC): 0.784/F;

5% Settling Time (SEC): 1.257/F¢

2% Settling Time (SEC): 1.387/F¢

1% Settling Time (SEC): 1.860/F¢

0.1 % Settling Time (SEC): 2.917/F¢

—0.1 dB Frequency: 1575 F¢

—0.2 dB Frequency: 1.448 F¢

—0.5 dB Frequency: 1.291 F¢

-1 dB Frequency: 1178 F¢

—2 dB Frequency: 1.067 F¢

-3.01 dB Frequency: 1.000 F

—20 dB Frequency: 0.5743 F¢

—40 dB Frequency: 0.3384 F¢

—60 dB Frequency: 0.2175 F¢

—80 dB Frequency; 0.1682 F¢
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BANDPASS AMPLITUDE RESPONSE HP4F & LP4F CASCADED
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HP4F TRANSITION REGION AMPLITUDE RESPONSE

0
-5 ]
_ dB f/Fc |
i _~~ =4 09510
= 15 P -5 0.9106 |
Q- / -6 0.8757
= / —7 0.8447
z 20 -8 0.8165
3 -9 0.7905
-25 -10 0.7660
-15 0.6609
-30 —20 0.5743
/ —-25 0.5008
_35 / -30 0.4380 |
/ -35 0.3842
40 —40 0.3384
02 03 04 05 06 07 08 09 1.0
NORMALIZED FREQUENCY (f/F¢)
HP4F PHASE DELAY
4.0 \
N 35
x
% 3.0 \
: 2.5 \
w
X 20
215
a
w 1.0
2 \
T os
0.0
0.1 1 10 100

NORMALIZED FREQUENCY (f/Fc)

HP4F SETTLING TIME

-80

T T T
ERROR  txFc
(%) (SEC - Hz)
10 0.784
5 1.257
\ 2 1.387
\ 1 1.860
0.5 1.936
N\ 0.2 2436 -
. 0.1 2.917
/\\
\
TAVAN

MAGNITUDE OF SETTLING ERROR (dB)
A
S

00 05 10 15 20 25 3.0 35 40 45 50

SETTLING TIME X F¢ (SEC - Hz)

HP4F TRANSITION REGION AMPLITUDE RESPONSE

-40 \ w
dB  flFc /
-45 45  0.2995
50  0.2668 /
_50 55  0.2397
60 02175 /
@ -55 65  0.1997 /
o 70  0.1858 /
= 75  0.1755
z -60 -80  0.1682
O _65
-70 /
-75 /
-80

0.00 005 0.10 0.15 020 025 0.30 0.35 0.40

0.8
0.7
0.6
0.5
0.4
0.3
0.2

GROUP DELAY x Fc (SEC x Hz)

0.1

1.0
0.8
0.6
0.4
0.2
0.0

RESPONSE (PER UNIT)

-0.2
-0.4

-0.6
0

0.0
1

NORMALIZED FREQUENCY (f/F¢)

HP4F GROUP DELAY

10 100
NORMALIZED FREQUENCY (f/F¢)

HP4F STEP RESPONSE

JAN

.0 05 10 15 20 25 3.0 35 40 45 50
SETTLING TIME X F¢ (SEC - Hz)

P8530 Rev. -

Copyright © 2020 by Precision Filters, Inc.

PRECISION FILTERS, INC.

240 Cherry Street, Ithaca, New York 14850
607-277-3550 Fax: 607-277-4466 www.pfinc.com



