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5th Order, Zero DC Error, Lowpass Filter

General Description Features
The MAX2B0/MXL1062 are Sth-order all-pole instrumen- # Lowpass Filter with No DC Error
tation lowpass filters with no DC error. The filter uses an & Low Passband Noise
external resistor and capacitor to isolate the integrated
circuit from the DC signal path, thus providing excellent # DC to 20kHz Cutoff Frequency
DC accuracy. # 5th Order All Pole Filter
The resistor and capacitor, along with the on-chip d4th- # Internal or External Clock
arder switched capacitor filter, form a Sth-order low-
pass filter, Two MAX2B0/MXL1062s can be cascaded @ Cascadable for Higher Order Rolloff
1o form a 10th-order lowpass filter. 4 Buffered Output Available
The filter cutoff frequency is set by an internal clock # B-Pin DIP or 16-Pin S0IC
which can be externally driven. The clock to cutoff-
frequency ratio is 100:1, allowing clock ripple to be Ordering Information
easily removed
The MAX280 is an enhanced version of the MXL10&2
Enchancements include tighter specifications on the [_ PART TE:IP. HAHDGE PIN-PACKAGE
internal clock oscillator frequency and the buffer ampli- MAX2B0CPA 0°C to +70°C 8 Lead Plastic DIP
fier offsel voltage. MAX2BOCWE 0°C 1o +70°C 16 Lead-Wide SO
Applications MAX2BOEPA -40°C 1o +85°C 8 Lead Plastic DIP
Anti-Aliasing Filter MAXZ2BOEWE -40°C 1o +85°C 16 Lead Wide SO
Data Lnggm hMAXZBOM.A -55°C 1o +125°C B Lead CERDIP
Digital Voltmet i MXL1062CNB -40°C to +85°C B Lead Plastic DIP
ik meters MXLI0B2CJ8 ___ -40°Cto +85°C___ B Lead CERDIP
Weigh Scales MXL1062CS -40°C 10 +85°C 16 Lead Wide SO
Strain Gauges MXL 1062MJ8 -55°C to +125°C B Lead CERDIP
__ Typical Operating Circuit Pin Configurations
Top View
F8 1] S ] Bour

DC ACCURATE
INPUT ’—Wﬁ"—h OUTPUT
-[—' FB ouT —

Byt p—b

BUFFERED
ouUTPUT

MAX280
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B — ¥ Cosc
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2

Lowpass Filter

AGND [T]|mAXILA[T] our
v @] MAX280 @ w
Wﬁ'ﬁg = %] Cosc
B-Pin 0.300" DIP
NC [f = 8] N/iC
NE [T] &) W/C

J%mnxlmgﬂ
v ] MAX280 [\,

DIVIDER RATIO [T] 7] Cosc
NG [T 8] M/C
we [ 5] N/C

16-Pin 0.300" SO

MAXIM

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX280/MXL1062

5th Order, Zero DC Error, Lowpass Filter
ABSOLUTE MAXIMUM RATINGS

Total Supply Voltage (V+ 10 V=) 18v Storage Temperature Range...................... -65°C to +160°C
Input Violtage at Any Pin...o  N--03V Vi 2 V4 0.3V Lead Temperature Range (Soldering, 10sec)............, +300°C
Operating Temperature Power Dissipation
MAXZBOCHMYMELIDE2C ... i 0°C to +70°C Plastic DIP (derate 6.25mW/™C above T0°C) ... S00mw
MAXZBOEXX . .......rirmiimisnssisssiisbmns st rmerssraea o perand -40°C to +85°C CERDIP (derate B.00mW/C above TOPC) .o, B40mwW
MAEBOMICOMXLI0EEM. ... 2B5%C 10 +125°C 50 (derate 9.52mW/SC above 70°C) . ... TE2MW
Stresses above thoss listed under “Absolute Maximum Ratings” may cause permanent damage fo the device. These are siress ratings only and
functional operation of the device al these or any other above those indicated in the operational sections of the specification is not

implied. Exposure to absoiute maximum rating conditions for extended periods may affect device rellability.

ELECTRICAL CHARACTERISTICS
(V* = 45V, V" = -5V, Ty, = 25°C, unless otherwise specified, AC output measured al pin 7, Figure 1.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Operating Supply Voltage
Dual Supply 12375 8.0 v
Single Supply 475 16.0
Cosc (Pin 5 to V) = 100pF
Power Supply Current Ta = 25°C 50 70 maA
Ta = Thin 10 Thanx 50 10.0
Input Frequency Range 0-20 kHz
Filter Gain at fouk = 100kHz, Pin 4 at v
C = 0.0MuF, R = 25.78k0
fm=0 1]
fm = 0.5fc (Note 1) -0.02 -03
i = fc Ta = T 10 Tuaax -2 -3 dB
fin = 2He Ta = T 10 Tigax -28 =30
fiy = g Ta = Trin t0 Thaax -54 60
Clock to Cutoff Frequency Ratio foue = 100kHz, Pin 4 at v* 100 + 1
fewn/lc C = 0.01uF, R = 25.78k(}
Filter Gain at fiy = 16kHz foux = 400kHz, Fin 4 at V*
C = 0.0uF, R = 6.5k0 -46 -52 dB
Ta = Taan 10 Thaax
feuwte Tempeo Same as above 10 ppm/°C
. Pin 7 buffered with an ext op
Filter Qutput (Pin 7) DC Swing amp Ta = Tum 10 Thaax +3.5 +3.8 "
Clock Feadthrough 10 Mipe
INTERNAL BUFFER
Bias Current Ta = 25°C 2 50 oA
Ta = T 10 Timax 170 1000
mw“ﬂm . . S ; ™% .._‘_-.. = mv
MEL1062 2 20
Voltage Swing R1 = 20k0); Ta = T 10 Tuaax +35 +38 v
Short Circuit Current Source/Sink ans2 ma,
CLOCK {NOTE 2)
Cosc (Pin 5 to
V') = 100pF
Internal Oscillator Frequenc kHz
¢ Ta = Toum 10 Thgax :
Cosc (Pin 5 to
V) < 100pF MXL 1062
Max Clock Frequency 4 MHz
Cosc Input Sink/Source Current Ta = Toaws 10 Tuax 25 80 A

Mote 1: g is the frequency where the gain is -3dB with respect to the input signal.

Mote 22 The external or driven clock frequency is divided by either 1, 2, or 4 depending upon the voltage at pin 4. When pin 4 =
V*, leweflc = 100; when pin 4 = GND, feuee = 200; pin 4 =V, fo/tc = 400
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5th Order, Zero DC Error, Lowpass Filter

Pin Description
PIN # NAME FUNCTION PIN # NAME FUNCTION
1 FB External capacitor couples to the 5 Cosc Clock input pin for external clock
chip through this pin, applications. For internal clock
operation connect an external
2 AGND Ground. Connect to system : ;
ground for dual supply operation E:WTDF between this pin and
or mid-supply for single operation. .
This pin should be well bypassed 6 W Positive supply voltage
using a large capacitor for single .
supply operation. 7 ouT Inpul to on-chip buffer amplifier
3 v Negative supply voltage 8 Bour Output of butfer amplifier
4 DIVIDER | The oscillator frequency is divided
RATIO by either 1, 2, or 4 depending
upon the voltage on this pin. This
in turn gives a clock to cutoff
frequency ratio when tied to V* of
100:1; when tied to GND of 200:1;
and when tied to V- of 400:1.

GAIN NORMALIZED
TO CUTOFF FREQUENCY

TO CUTOFF FREQUENCY

Typical Operating Characteristics

GAIN NORMALIZED

PASSBAND GAIN
vs. INPUT FREQUENCY
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MAX280/MXL1062

5th Order, Zero DC Error, Lowpass Filter

Typical Operating Characteristics (continued)

NORMALIZED OSCILLATOR FREQUENCY, POWER SUPPLY
OSCILLATOR FREQUENCY fosc vs. CURRENT vs. POWER
_ losc vs. SUPPLY VOLTAGE AMBIENT TEMPERATURE SUPPLY VOLTAGE
ﬁ v I i 8 M P Ta = 125°C
= Vin = AGND
AN LT YD 2
E 180 £ '] 1 - ! !
11 o - \ 1 g e =r 5y E f Ta = 25°C
§ \, 3 M V= -5 - . ]
3 N\ % 0 [T £ .
§ \ - “'--..____' =
0.8 N o E 3
=] \\ll 120 Ve o= 25V 2 2 —
0.8 = Vo= =25V
I[N 3 :
o7 100 0
5 7 8% M 13 1B oW 50 -25 0 25 50 75 100 125 4 6 8 10 12 W B W
Vsueeyy (V) AMBIENT TEMPERATURE {"C) POWER SUPPLY (V)
VARIATION OF
PASSBAND GAIN PASSBAND GAIN
WITH TEMPERATURE vs. INPUT FREQUENCY
+0.4 —T—T +0.4
o) B
'I? +0.2
‘-‘-‘-‘-‘-""h-.__
Vg = 5V i !
‘ F ey = 100kHz JI ¢
L . b i
[ 2nRC 182 [
-10
o1 10 0.100 03 05 070811
hw'fe e
Introduction  chopper stabilized op amp) to obtain a buffered DC

Figure 1 illustrates the architecture of the circuit. The
output voltage is sensed through an internal buffer,
then applied to an internal switched capacitor network
which drives the bottom plate of an external capacitor
to form a 5th order lowpass filter. The input and
output appear across an external resistor and the IC
part of the overall filter handles only the AC path of
the signal. The DC offsets of the buffer and the
switched capacitor network are blocked by the capa-
citor and do not appear at the zero offset cutput pin,

Use of this external resistor and capacitor also auto-
matically provides the required anti-aliasing filtering
for the sampled filter. Further, low frequency noise in
the filter IC is attenuated by the external capacitor
since any noise at the FB pin goes through a highpass
path to the filter output. The filter output pin is
unbuffered. This signal can be buffered by the on-chip
buffer or by a high accuracy op amp (such as a

accurate system. The on-chip buffer has an offset
voltage of 2mV for the MAX280 and 20mV for the
MxXL1062. The offset voltage for both devices have a
typical tempco of 1u\VFC.

Detailed Description

Clock Requirements
Using Divider Ratio

DIVIDER RATIO sets the ratio between the internal
foLx (supplied to the MAX2B0/MXL1062) and faee (the
output at the DIVIDER RATIO pin). Connect DIVIDER
RATIO to V* fora 1/1, to GND fora 1/2, and to V- for a
1!"4 ’Gu{u‘rfﬂsc ratio.

Using Internal Oscillator

The internal 140kHz (nominal) oscillator frequency
can be modified by connecting an external capacitor

MAXIV




S5th Order, Zero DC Error, Lowpass Filter

in parallel with the on-chip 33pF capacitor; from the
Cose pin to GND (or to V- if the capacitor is
polarized).

The clock frequency can be calculated by:

fosc = 140kHz (33pF/(33pF+Coge)) (1)

Due to process tolerances, f n vary by +625%
in the MXL1062. In the MAXS80, on-chip trimming
reduces the fgec tolerance to +£19.5%. The oscillator
frequency uanﬁ adjusted by adding a series poten-
tiometer between the capacitor and the Cggc pin as
shown in Figure 2. The new frequency can be
computed as:

Posc = fosc/(1-4RCosclosc) (2)
where fog- is the value of the oscillator frequenc
when R =58. When an external potentiometer is 1
the new value of the oscillator frequency is alwa
higher than the one calculated in (equation 1). To
achieve a wide tuning range, calculate (eguation 1)
the ideal foge. G pair, then double the value of
Cosc and use a potentiometer to adjust f'gg. For
example: to obtain a 1kHz oscillator frequency,
is 3900pF. By using 6800pF for Cpgc and a
potentiometer, the clock frequency can be adjusted
from 500Hz to 1.56kHz. The internal oscillation fre-
quency can be measured directly at the Cpge pin
using a low capacitance probe.

MAX280 DC ACCURATE LOWPASS
R
N ity o TERQ
OFFSET
g g M=
SWITCHED-
“riEE
NETWORK
= Pl
- [} . m&mnm
(+2) | 4]+ CLK Cosc |5 (2mV MAX Vog)
A L cou
N I
40z
=l —-1
Cosc o ]aapr
Figure 1. Block Diggram
cmm A,
[ l
E800pF
L

Figure 2. External Oscillator Trim

VIAXI/V

Using an External Clock
The internal switched capacitor filter requires a clock
100 times higher than the desired cutoff frequency. If

an external clock is used the input on the Cgse pin
must swing close to the power rails (V*,V-). ARRGugh
standard 74HCOO0 series CMOS gates do not guarantee
EMDS IH'JBI% with trlmla suume* amﬁi sink ::#rmnts of the

pin, they will in reality drive the Cgge pin.
cﬁf’&s gates conforming to standard B series output
drive have the appropriate voltage levels and current
to simultanecusly drive several chips. The typical trip
levels of the internal Schmitt trigger sensing Cgge pin
are:

POWER SUPPLY TRIP LEVEL
VT =+258V V= -25V Vig = 0.9V ViL = -1.15V
Vr=s+500 V- =-50V Vim = 1.4Y Vi = -2aV
Vr=+80V V-=-60V Vi = 1.7V Vi = -2.5V
Ve=+50V V=0V Vin = 3.4V Vi = 1.35V
Ve=40v V=0V Vin = 6.4V Wy = 28V
V' = +15V V- =0V Wik = 9.5V Vie = 41V
External Resistor
and Capaciior Values

The external resistor and capacitor is used as part of
a feedback loop for the filter and also forms one pole.
The internal 4 pole switched capacitor filter is driven
by a clock which also determines the filter cutoff
frequency. For a maximally flat amplitude response,
the clock should be 100 times the desired cutoff
frequency and the resistor and capacitor should be
chosen such that:
fc i

1.62 2mRC
where fr = filter cutoff frequency, (-3dB point)

For example to implement a 10Hz cutoff filter, a 1TkHz
clock is required with 1/2wRC = 10HzM1.62 = 6.17Hz.

Typically R is chosen to be around 20k(l. The mini-
mum value of R depends upon the maximum input
signal, and the current sinking capability of the FB pin
(typically 1mA). So for a 1V peak-to-peak signal, the
minimum value of the resistor is 1k{}.

The passband response for values of 1/(2wRC) around
{f=/1.62) can be seen on the Passband Gain vs. Input
Frequency plot (see Typical Operating Characteris-
tics). If maximum flatness is required (as in Butter-
worth filters), the RC product should be well con-
trolled. When the input resistor and capacitor cutoff
haquannx approaches the cutoff frequency of the
on-chip 4th order filter, response peaking becomes
severe as can be seen in the response plots. However
the attenuation slope is virtually unaffected by the
resistor and capacitor since it is set by internal cir-
cuitry. This can be seen in the Gain vs. Input
Frequency plot.

For wide temperature range applications NPO ceramic
capacitors are recommended. Their tempcos are
around +20ppm and values are available to 0.1uF.
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5th Order, Zero DC Error, Lowpass Filter

Other ceramic capacitors are not recommended due
to their large tempcos. Mylar, polystyrene and poly-
propylene capacitors all provide acceptable perfor-
mance. Solid tantalum capacitors connected back-to-
back and disc ceramic capacitors introduce additional
passband errors (0.05-01dB).

. Applications Information

Filter Input Voltage Range

Every node of the filter typically swings within 1V of
both supplies. With the appropriate external resistor
and capacitor values, the amplitude response of all the
internal and external nodes should not exceed a gain
of 0dB with the exception of the FB pin. The amplitude
response of the FB pin, where some peaking may
occur, is shown in Figure 3. For an input frequency
around 0.Bi., the gain is 1.7WV and, with £5V sup-
plies, the peak-to-peak input voltage should not
exceed 4.7V. If the input voltage goes beyond this
value, clipping and distortion of the output waveform
may occur, however, the filter will not be damaged.
The absolute maximum input voltage to any pin
should not exceed the power supplies.

Iinternal Buifer

The internal output butter of the FB pin and the QUT
pin is part of the AC signal path. Hence capacitive
loading greater than 30pF may cause gain errors in
the passband around the cutoff frequency. The
internal buffer can also be used as the filter output,
however, there will be a few millivolts of output offset.

Filter Attenuation

The rolloff is 30dB/octave. When the clock rate is
increased and hence the cutoff frequency is increased,
the filter's maximum attenuation decreases as shown
in the Typical Operating Characteristics. This decrease
is caused by rolloff at higher frequencies of the loop
gains of the various internal feedback paths and is not
due to any increase in noise floor.

. [T ve==sv T
; )’ 1k
5 ”r \ 2mRAC 1.62
= -2 4 \ ';
;E' -4 1..,..!... - 1
§ 5 — SEEEL
+ 8 it
-12 -
-14 :

61 0203 05 1 ]

hw'te

Figure 3. Amplitude Response of FB Pin

Filter Noise

The filter wideband noise is typically 90uVgys with
+5V supplies and typically 80uVgys for £2.5V supplies
or a +5V single supply. This value is nearly independent
of the cutoff frequency. The noise spectral density,
unlike conventional active filters, is nearly zero for
frequencies below 01 f.. Roughly 2/3 of the entire
wideband noise is in the band gDC to fe

Transient Response

Figure 4A shows the step response of the filter. This
response approximates that of an ideal 5th order
maximally flat (Butterworth) filter. The ringing in the
transient response can be reduced by using a Bessel
filter. The Bessel filter response can be approximated
by setting 1/2wRC to 1-/2 instead of f/1.62. Figure 4B
shows the step response of the Bessel approximation.

Figure 4A. Step Response of Butterworth Approximation

1 _ __fg o
e 1k , (1mE/div, 0.5Wdiv)

Figure 48. Step Response of Bessel Approximation

! fo
2rRC 2

, (1mS/div, 0.5V/div.)
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5th Order, Zero DC Error, Lowpass Filter

Anti-Aliasing

The internal 4th order switched capacitor filter is a
sampled device and as such will alias unless preceded
hr a band limited signal, or a continuous non-sam

filter. The external resistor and capacitor used to form
the 5th filter pole also automatically provides this
function. Attenuation is greater than 43dB at the

Nyquist frequency.
Single Supply Operation

Figure 5 shows a schematic for single supply opera-
tion. The AGND pin and the OUT pin should be
biased at 1/2 supply. The value of the resistors R1 and
R2 should be chosen to conduct 100uA or more. R’
DC biases the buffer and C’ isolates the buffer from
the DC value of the output. Under these conditions
the external resistor and capacitor should be adjusted
such that (1/2oRC) = 1‘8/1.54. This accounts for the
extra loading of the R',C' combination. R' and C' are
not requi if the input voltage has a DC value
around 1/2 supply. If an external capacitor is used to
activate the internal oscillator, its bottom plate should
be tied to system ground. The AGND pin should also
be bypassed by a decoupling capacitor.

Clock Feedthrough

Clock feedthrough can be reduced by using a resistor
and capacitor at the buffered output pin provided that
this pin is used as an output. If an external op amp is

used to buffer the DC accurate output, an input
resistor and capacitor can be used to eliminate clock
feedthrough (see Figure 6) and further reduce the
attenuation floor of the filter.

10F T
e 5 -L: S BUFFERED

"y Lémamm: o )

c MAX280 'i,l o '

25k L_ﬂ:

Az +5v [T} H[=11

- R = 12R

FOR A Mz FILTER R = 204k, C = 1, foux = ThHz
THE FILTER IS MAXIMALLY FLAT FOR — e

2rfAC 1.84

Figure 5. Single 5V Supply 5th Order LP Filter

WIDEBAND NOISE (REFERRED TO A DC GAIN OF
UNIT) = 80u/'Vams

Figure 6. 7th Order 100Hz Lowpass Filter with Continuous Ouiput Filtering, Output Bulfering and Gain Adjustment

MNAXIMN

C90}TXN/08CXVIN



MAX280/MXL1062

5th Order, Zero DC Error, Lowpass Filter

Cascading for Higher Order Filters

Two chips can be cascaded with or without inter-
mediate buffers. Figure 7A shows a DC accurate 10th
order lowpass filter. The unbuffered output of the first
chip directly drives the next stage input. To minimize
loading the first resistor and capacitor, the next stage
R’ should be much larger. The recommended ratio of
R/R’ is 117:1. The values chosen were 1/(20RC) =
1-/1.57 and 1/(2wR'C’) = f-/1.6. For example, for {
4.16kHz, f LK = 416kHz, R = 90902, R’ = 107k0,
0.066uF, = 574pF. For this example the maximum
Eﬂssband error occurs around 0.5f: and is -0.6dB.
igure 6B corrects for loading me buffered output
when the first stage is used to drive the input of the
next stage. This introduces a maximum DC error of
2mV over temperature using the MAX280. Now R and
R’ can be similar in value and the passband gain error
is reduced typically -015dB. The RC values used were
1/(2mRC) = 1./1.59 and 1/(27R'C’) = 1-/1.64.

Creating Noich Filters

The MAX280MXL1062 can be used to create a notch
because the frequency, where it exhibits -180° phase

shift, is inside its passband as shown in Figure 8A. It
is repeatable and predictable from part-to-part. An
input S|?nal can be summed with the output of the
filter to form a notch as shown in Figure 8B. The 18{}“
phase shift of the MAX2B0MXL1062 occurs at f
118.3 or 0.85 times the lowpass cutoff frequency.
instance, to obtain a 60Hz notch, the clock frﬁquanl:y
should be 7.098kHz and the input {1!211'HGI) should be
approximately 70.98Hz/1.63. The optional (R2C2) at
the output filters the clock feedthrough. The 1/2rR2C2
should be 12-15 times the notch frequency. The major
advantage of this notch is its wide bandwidth. The
input frequency range is not limited by the clock
frequency because the MAX2BOMXL10EZ by itself
does not alias.

The circuit of Figure 8C is an extension of the pre-
vious notch filter. The input signal is summed with the
lowpass filter output through A1, as previously
described, then, the output of A1 is again summed
with the input voltage through A2,

A6 = A2 = R3 = AT and R4 = RS = 0.5R7, the output of
A2, at least theoretically, should look like the output
of MAX280MXL1062, the Bgyy pin. If the ratio of

B0dB/0

10Hz, 10th ORDER DC ACCURATE LOW PASS FILTER
CTAVE ROLLOFF

25.8k 12k DC ACCURATE
Vin r—w»—l——w 1 g O AT
mFI Nif-l: — —
l M:IMB ‘r o b o |I]
2 T Fa 1A=
sy MAX260 :"II B ﬂE MAX280 [
1 FI B | T O o
= " = 45y

b ok = TkHz

0.5d8 PASSBAND ERROR, 0dB DC GAIN
MAXIMUM ATTENUATION 190d8 (fcyx = 10kHz)

mh.,,-lh"";d]

Figure 7A. Simple Cascading Technigue

b
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“H ’—Mﬁ b - vﬂu‘r
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Figure 7B. Cascading Two MAXZBOMXL 1062s. The 2nd Stage is Driven by the Buifered Oufput of the First Stage.
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5th Order, Zero DC Error, Lowpass Filter

(R6/R5) is slightly less than 2, a notch is introduced
in the stopband of the filter as shown in Figure 8D.

pass. The frequency of the notch is at f, /47.3 and
the value of the resistor ratio (R6/R5) should

be equal

Z90}TXN/08CXVIN

The overall filter response looks pseudoelliptic low- to 1.935.
o 18 (e I
2 ok 0
m !
g o * l
£ ¥ "+
5w F®
w =14 = an
4 -160 § N
E -180 50 — -
2 -0 60 i
= 220 ZvAC 1562 I
-240 —— 70
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il tiny (Hz)
Figure 8A. Phase Response of the MAX280/MXL 1062 for Figure BD. Amplifude Response of the Filter
Various Input (R, C)s
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Figure BB. Using the MAXZ80/MXL 1062 to Create a Notch
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Figure 8C. A Lowpass Filter with a 60Hz Nolch
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Application Circuits

Octave Tuning with a Single Input Clock

TO PIN 5 OF CD406

BY CONNECTING PIN 4 OF THE MAXZ80 HIGH/
GROUN

D/LOW THE FILTER CUTOFF FREQUENCY

s

CONTROL
(HiGH, _ | 100K
GROUND,
-5V
5y
00k
100k
-5V

TO PIN 13 OF CD4a016

100Hz, 50Hz, 25Hz 5th Order DC Accurate LP Filter

Amplitude Response for the Octave Tuning Circuit

10

= 0

S— -10
-20 H
-30

E -40

H -50 Vaum
=60 Vourz 4

: Yous
=70

3 m
-50

01 1 2 4 10 20 40 100

linifkHz)
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5th Order, Zero DC Error, Lowpass Filter
Chip Topography

Chaac)

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

i go% A
LEAD #1

%I i

m"" f’ﬁ‘{ﬁ Im

i 5
=%

8 Lead Plastic DIP (PA)
8,5 = 160°C/W
B¢ = 75°C/W
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MAX280/MXL1062

5th Order, Zero DC Error, Lowpass Filter

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)
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16 Lead Small Outline, Wide (WE)
8 = 105°C/W
6,c = 60° C/W

Maxirn cannol assume responsibilly for use of any cirewiry other than circuilry enliredy embodied in a Maxim product Na circuif palent hcenses are
imphied. Maxim reserves fhe nghl to change the circuitry and specifications without nolice al any fime.
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