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FILTER

0.001 Hz to 89.9 kHz
HIGH-PASS, LOW-PASS,
BAND-PASS, BAND-REJECT
VARIABLE FILTER
models 3320 and 3322

* frequency range: 0.001 Hz to 99.9 kHz

¢ Frequency accuracy: + 207

® Pass Band Gain: (¢ db or 20 db
 Attenuation slope: 24 db/oct. (each channel)
¢ Battery operation

¢ Maximum atfenvation: 80 db

* Floating {(ungrounded) operation

The Krohn-Hite Models 3320 and 3322 are all solid state,
‘variable electronic Filters that are digitally tuned over the range
from 0.001 Hz t0 99.9 kHz. The Models 3320 (single channei}
and 3322 (dual channel) have siopes of 24db per octave. Each
channel can be operated in either the High-Pass or Low-Pass
mode providing versatility never before available over this
frequency range. When the two channels in the Model 3322 are
operated in the same mode, set at the same cutoff frequency,
and cascaded, an attenuation slope of 48 db per octave is
obtained,

The frequency response characteristic of the Model 3320 and
3322 is a fourth-order Butterworth with maximal flatness for
cieanest filtering in the frequency domain. For pulse or
transient signal filtering, a front panel switch is provided to
change the frequency response to RC optimum for transient-
free filtering (see photo). Digital tuning permits cutoff
frequency calibration accuracy of % 2% and excellent
resettability enabling good repeatability of filter charac-
teristics.

Front panel switch selects cither 0 db or 20 db of passband
gain for each channel. The 20 db gain position is extremely
useful for improving the signal to noise ratio of low level

MODEL 3320

MODEL 3322 -w

|

signals. The 10 megohm input impedance minimizes loading,
and the 50 ohm output impedance improves high frequency
performance.

All filters are designed to operate from either AC line or from -
rechargeable, nickel cadmium batteries. The battery
operation in the Models 3320 and 3322 is ideal for either
remote applications, or when isolation from the AC line is
required. Filters initially ordered without batteries may be
easily converted to battery. operation at any later date, by
purchasing a battery kit from Krohn-Hite,

These filters are designed primarily for applications in the
ultra-low frequency range. Their excellent cutoff frequency
accuracy and resettability, coupled with stable dc output level
and low distortion, results in a significant contribution to
filter technology.

The 3300 Filter Series also includes the Models 3321, 3323,
3340, 3341, 3342 and 3343. Refer to separaie bulletins for
detailed specifications.

Response (in Low-Pass mode) to
! Mz sguare wave, with cut-off at

1 kHz in Butterworth position.

www.valuetronics.com

Response to same squave wave in
Low Q position.
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FILTERS

Function:
MODEL 3320 (single channel):
HIGH-PASS — 24 db per octave attenuation slope,
LOW-PASS — 24 db per octave attenuation slope.
MODEL 3322 (dual channel):
Channels cascaded:
HIGH-PASS — 48 db per octave attenuation slope.
LOW-PASS — 48 db per octave attenuation slope.
BAND-PASS - 24 db per octave attenuation slopes.
Channels connected in parallel:
BAND-REJECT ~ 24 db per octave attenuation slopes.

Cutoff Frequency Range:
0.0601 Hz to 99.9 kHz

BAND MULTIPLIER

Freouency (Hz) Resorution {Hz)

i 0.001 0.001-0.999 0.001
2 0.01 0.01-9.99 0.01
3 0.1 10-99.9 0.1
4 1 106-999 1

5 10 1,000-5,990 16
6 100 10,600-99 900 100

Frequency control {each channel}: Three rotary decade
switches for frequency digits and a six position rotary multiplier
switch.

Cutoff frequency calibration accuracy: =2% from 0.05Hz
to 9.99 kHz, rising to £ 10% at 0.001 Hz (less accurate in High-
Pass mode at 0.001 Hz), + 10% from 10 kHz to 99.9 kHz (Band
6). Relative to pass-band level, the filter output is down 3 db at
cutoffi in the Butterworth (maximally flat) position and ap-
proximately 15 db down when operated as & Low-Pass filier in
RC (transient free) position.

Bandwidth:
LOW-PASS MODE: DC to cutoff frequency setting within the
range from 0.001 Hz to 99.9 kHz.

HIGH-PASS MODE: Cutoff frequency setting between the range
of 0.001 Hz and 99.9 kHz to the upper 3 db point of approx-
imately 1 MHz.

BAND-PASS OPERATION (Model 3322): Variable within the
cutoff frequency limits of 0.001 Hz to 999 kHz. For minimum
band-width, the high-pass and low-pass cutoff frequencies are set
equal. This produces an insértion loss of 6 db, with the —3 db points
at 0.8 and 1.2 times the midband frequency.

BAND-REJECT OPERATION (Model 3322); Variable within
the cutoff frequency limits of 0.001 Hz and 99.9 kHz. The low-
pass band extends to DC. The high-pass band hasitsupper3 db
point at approximately | MHz,

Response Choracteristics:

BUTTERWORTH: Maximally flat, four pole Butterworth response
for optimum performarnce in frequency domain.

RC: Four pole damped response for transient-free time domain
performance.

Attenvation Slope: Nominal 24 db per octave per channel in
high-pass or low-pass modes.

Maximum AMenvation: Greater than 80db for input fre-
quencies to 1 MHz.

Puass-Band Gain {selected by front panel confrol}:
O0=.5dbor 20 = .5 db for Bands I thru 5,01 db or 20 =1 db
for Band 6.

Specifications are subject to change without notice.

www.valuetronics.com

SPECIFICATIONS

models 3320/3322

input Characteristics:

MAXIMUM VOLTAGE: *7 volts peak in the 0 db gain posi-
tion £ 0.7 volts peak in the 20 db gain position to 500 kHz, de-
creasing to * 3 volts peak (+0.3 volts peak in the 20.db gain posi-
tion) at 1 MHz,

MAXIMUM DC COMPONENT:
LOW-PASS MODE: Combined AC plus PC should not
exceed 7 voits peak in the 0 db gain position and 0.7 volts
peak in the 20 db gain position.
HIGH-PASS MODE: + 100 volts.

IMPEDANCE: 10 megohms in paraliel with 100 pF.

Output Characleristics:

MAXIMUM VOLTAGE: £7 volis peak to 500 kHz, decreasing
to 13 volts peak at | MHz, open circuit,

MAXIMUM.CURRENT: £70 ma peak to 500 kHz, decreasing
to +30 ma peak at 1] MHz,

IMPEDANCE: 50 ohms.

Distortion: Typically less than 0.1% over most of the Tange.
Hum and Noise (0 db or 20 db gain pesition): Less than
0.5 millivolts RMS for a detector bandwidth of 100 kHz, rising
to 2 millivolts RMS for a detector bandwidth of 10 M Hz. Band 6,
High-Pass mode only, 2 miltivolts RMS for a detector bandwidth
of 100kHz, rising 1o 5 millivolts RMS for a detector bandwidth
of 10MHz.

Cutput BC Level Stability: = | millivolt per hour, *®] mﬂﬁ'.ri"

volt per degree C,

Operating Temperature Range: -10° to 45°C,

Floating {ungrounded) Operation: A switch is provided on
rear of chassis Lo disconnect signal ground from chassis.

Terminals: Front panel and rear of chassis, ene BNC connector
for Input, one for Output, each channel. One rear terminal for

chassis ground.

Power Requirements: 105-125 or 210-250 volts, single phase,
50-400Hz, 5 watts for Model 3320, 10 watts for Model 3322.
Optional Battery Kits:

MODEL 3320: Order Part No. BK-332. MODEL 3322: Order
Part No. BK-334. Battery will operate 10 hours without re-

charging. JR—

Optional Rack-Mounting Kiis:

Part No. RK-58; permits ° o
instaliation of the 3320 into
a standard 19” rack spacing. (U

Part No. RK-519; permits _
installation of the 3322 into
a standard 19” rack spacing.

Optional Band Reject Kit:

Part No. BR-30; connectors and cable to adapt two channels
for series or paraile! operation.

Dimensions and Weights:

MobrL H. w. D. NET WGT.,  SHIPPING WaT,
3320 5y B3R 13 121bs/ 5.5 kgs 14 lbs/ 6.4 kgs
3322 51a" 16367 13%” 24 Tbs/10.9 kegs 31 ibs/14.1 kgs

m
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FILTER

0.001 Hz to 99.9 kHz
HIGH-PASS, LOW-PASS,
BAND-PASS, BAND-REJECT

VARIABLE FILTER ‘
models 3340 and 3342

® Frequency range: 0.001 Hz to 99.9 kHz

® frequency accuracy: 2%

® Pass Band Gain: O0db or 20db

* Astenvation slope: 48db/oct, {each channel)
* Baftery operation

¢ Maximum aftenvation: §0db

® Floating (ungrounded) operation

The Krohn-Hite Models 3340 and 3342 are all solid state,
variable electronic Filters that are digitally tuned over the range
from 0.001 Hz to 99.9 kHz. The Mbdels 3340 (single channel)
and 3342 (dual channel) have slopes of 48 db per octave. Each
channel can be operated in either the High-Pass or Low-Pass
mode providing versatility never before available over this
frequency range, When the two channels in the Model 3342 are
operated in the same mode, set at the same cutoff frequency,
and cascaded, an attenuation slope of 96 db per octave is
obtained.

The frequency response characteristic of the Model 3340 and
3342 is an eighth-order Butterworth with maximal flatness
for cleanest filtering in the frequency domain. For pulse or
transient signal filtering, a front panel switch is provided to
change the frequency response to RC optimum for transient-
free filtering (see photo). Digital tuning permits cutoff
frequency cafibration accuracy of +2% and excellent
resettability enabling good repeatabiiity of filter character-
istics.

Front panel] switch selects either 0 db or 20 db of passband gain
for each channel. The 20db gain position is extremely useful
for improving the signal to noise ratio of low level signals. The
1} megohm input impedance minimizes loading, and the 50

MODEL 3340 )

MODEL 3342 W&

chm  output
performance.

impedance

improves high

frequency

Al filters are designed to operate from either AC line or from
rechargeable, nickel cadmium batteries. The battery operation
in the Models 3340 and 3342 is ideal for either remote
applications, or when isolation from the AC line is required.
Filters initially ordered without batteries may be casily
converted to battery operation at any later date, by purchasing
& battery kit from Krohn-Hite,

These filters are designed primarily for applications in the
ultra~tow frequency range. Their excellent cutoff frequency
accuracy and resettability, coupled with stable dc output level
and low distortion, results in a significant contribufion to filter
technology.

The 3300 Filter Series also includes the Models 3320, 3321,
3322, 3323, 3341 and 3343. Refer to separate builetins for
detailed specifications.

Response (in Low-Pass mode) to
1 Hz squuare wave, with cut-off of

1 kHz in Butterworth position.

www.valuetronics.com

Response to same square wave in
Low Q position.




FILTERS

Function:

MODEL 3340 (single channel): .
HIGH-PASS — 48 db per octave attenuation slope.
LOW-PASS - 48 db per octave attenuation slope.
MOBDEL 3342 (dual channel):
Channels cascaded:
HIGH-PASS - 96 db per octave attenuation slope.
LOW-PASS — 96 db per octave attenuation slope.
BAND-PASS - 48 db per octave attenuation slopes.
Channels connected in paraliel:
BAND-REJECT —— 48 db per octave attenuation slopes.

Cutoff Frequency Range:
0.001 Hz to 99.9 kHz.

Banp  MULTIPLIER

FrReEQUENCY (HZz) REsorution (Hz)

1 0.001 0.601-0.999 0.001
2 .01 (.01-9.99 0.01
3 0.1 10-95.9 0.1
4 i 100-999 i

3 10 1,000-9,990 0
] 160 10,600-99 900 100

Frequency control (each chonnel): Three rotary decade
switches for frequency digits and a six position rotary muitiplier
switch.

Cutoff frequency calibration aceuracy:=2% from 0.05Hz
t0 9.99 kHz, rising to «/110% at (.001 Hz (less accarate in High-
Pass mode at 0.001 Hz), =109 from 10 kHz to 99.9 kHz {Band
6). Relative to pass-band level, the filter output is down 3 db at
cutoff in the Butterworth (maximally flat) position and ap-
proximately 18.5db down when coperated as a Low-Pass filter in
RC (transient free) position.

Bandwidth:

LOW-PASS MODE: DC to cutoff frequency setiing within the
range from 0.001 Hz to0 99,9 kHz,

HIGH-PASS MODE: Cutoff frequency setting between the range
of .00} Hz and 99.9 kHz to the upper 3 db point of approximately
1 MHz.

BAND-PASS OPERATION (Model 3342): Variable within the
cutoff frequency limits of 0.001 Hz to 99.9 kHz. For minimum
band-width, the high-pass and low-pass cutoff frequencies are set
equal. This produces an insertion loss of 6 db, with the —3 db points
at 0.9 ard 1,12 times the midband frequency.

BAND-REJECT OPERATION (Model 3342): Variable within the
cutoff frequency limits of 0.001 Hz and 99.9 kHz. The low-pass
band extends to DC. The high-pass band has its upper 3 db point
at approximatety | MHz.

Response Characteristics:
" BUTTERWORTH: Maximally flat, eight pols Butterworth re-
sponse for optimum performance in frequency domain.

RC: Eight pole damped response for transient-free time do-
main performance.

Attenvation Slope: Nominal 48 db per octave per channpel in
high-pass or low-pass modes.

Maximum Attenuation: Greater than 80db for input fre-
quencies 1o ] MHz.

Pass-Band Gain {selected by front panel control }:
0.5 db or 20+ .5 db for Bands ] thru 5, 0= 1 db or 20 =} db
for Band 6.

Specifications are sulbject lo change without notice.

wwavaluetranics com

SPECIFICATIONS

models 3340/3342

Input Charocteristics:
MAXIMUM VOLTAGE: 7 valts peak in the0 db gain position
£0.7 volts peak in the 20 db gain position to 500kHz, decreasing
to £ 3 volts peak (0.3 volts peak in the 20 db gain position) at | MHz.
MAXIMUM DC COMPONENT:
LOW-PASS MODE: Combined AC phus DC should not ex-
ceed 7 volts peak in the 0 db gain position and 0.7 volts peak
in the 20 db gain position.
HIGH-PASS MODE: 100 volts.

IMPEDANCE: 10 megohms in parailel with 1060pF.

Output Characteristics: :
MAXIMUM VOLTAGE: *7 volts peak to 500 kHz, decreas-
ing to = 3 volts peak at | MHz, open circuit.

MAXIMUM CURRENT: +70 ma peak to 500 kHz, decreasing
to 230 ma peak at | MHz.

IMPEDANCE: 50 ohms.
Distortion: Typically less than 0.1% over most of the range.

Hum and Noise (0 db or 20 db gain position)}: Less than
0.5 miliivolts RMS for a detector bandwidth of 100 kHz, rising
to 2 millivolts RMS for a detector bandwidth of 10 MHz, Band
6, High-Pass mode only, 2 millivolts RMS for a detector band-
width of 100 kHz, rising to 5 millivolts RMS for a detector band-
width of 10 MHz.

Qutput DC Level Stability: =i millivolt per hour, =1 milli-
volt per degree C. :

Operating Temperature Range: -10° to 45°C.

Fioating {ungrounded) Operation: A switch is provided on
rear of chassis 1o disconnect signal ground from chassis.

Ferminals: Front panel and rear of chassis, one BNC connector
for Input, one for Outpul, each channel. One rear terminal for
chassis ground.

Power Requirements: [05-125 or 210-250 valts, singie phase,
50-400 Hz, 5 watts for Model 3340, 10 watts for Model 3342,

Optional Battery Kits:

MODEL 3340: Order Part No. BK-332. MODEL 3342: Oxzder
Part No. BK-334. Battery will operate 10 hours without re-
charging,

Optional Rack-Mounting Kits:

Part No.. RK-58; permits o o
installation of the 3340 into
a standard 19” rack spacing. | || j
Part No. RK-519; permits A L
installation of the 3342 into
a standard 19” rack spacing, [ ¥

Optionol Band Reject Kit:

Part No. BR-30: connectors and cabie to adapt two channels
for series or parallel operation.

Dimensions and Weights:

MoniiL H. W, D, NET WoT,  SHIPPING WGT.
3340 SAT 8% 177 14 tbsf 6.4 kegs 16 ths/7.3 kgs
3342 SR T6%R 77 28 ths/12.8 kgs 35 lbs/ 16 kgs
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