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MAX274/MAX27513. # R4 — Falem T L2k 7« QEFBE 7« LY o0y IR E(sny s /1 XEL)
o aERARLL, ERFREE7Z ST 771 ILF QNF TR FEL T Ay BTN T FIRE
TY, BEFsaid, NyT—R Ry, FzE . e

T 7DEANBNEBDER—IN/IN KRR, HBHWIAO—/N 0 /XA N FINREHT
AT ALY L AR A EAROHBIERIICL > THETS OHEEREIL : +5VE—, F/(E25VEIR
9. MAX274/MAX2T5(E BinRERBEI DI, A1 v F I - Y YT THY

F NI T AN LIYVES AT, BT T1 I = .

HEEFLTWEST, T 7O 7405 ZiFr0y 2 OVAXZTAEH+ 7 b

EEAPELr LA WED, #0vs /1Ty Ty OBRTANT 12RX4E 27 a2 (MAX274)

EEWREL A, ART 4T 1 2RX2E 7 L a i (MAX2T5)
MAX27812 R X445 > = > TR S h, 8Kk Ly sx  OHUEIRMIE : 150kHz(MAX274)

L THY, POREEEILIISOkHzE TTEHDOBEIEEE 300kHz (MAX275)
ESHIZPH > T 1% LIATY ., &aTREE (THD) (4. .‘f&/ A X : —86dB THD typ (MAX274)
—89dB{typ) LA LT,

—89dB THD typ (MAX275)

—7F MAX2T5132R X227 > a3 > THERAE N 4RT7 15 S R REEE 4 1O
IS - | MAX274), *£0.9% (MAX
ERILTHY) . OMBMEIONE TT. £ OO PRRnE | £ 1% (MXET). £0.9% (MAXZTS)

DI A3 /94emMyos /SLSXVIN/PLEXVIN

S B BERE bl » T £0.9%LATT, *BARE (iR EEHBE THRIE)
(THD) (&, —86dB{typ) LA =T, L
AL E & +VE—ER, £/ 3FaFILEVEERELSHE)
LT PART TEMP. RANGE PIN-PACKAGE
MAX274ACNG 0°Cto +70°C 24 Narrow Plastic DiP
PV r—ar MAX274BCNG 0°C 1o +70°C 24 Narrow Plastic DIP
EEF>F - TUPLo o q s MAX274ACWI ooc to +70°C 28 W!de SO
DACH T R L—S T F MAX274BCWI 0°Cto+70°C 28 Wide SO
EF LA MAX2748C/D 0°Cto +70°C Dice*
Fd—F 1A/ F—/TFEF o ABBEET LY Ordering Information continued on last page
IR * Contact factory for dice specifications.
iR ZEBED R
TOPVIEW O
. +5Y -5V
LPOA E EI LPOD 5 2 8 |17
N 2] 23] IND out
BPIA [3] /MAXLM BPID
E MAX274 E
BPOA E ZJ BPOD
v+ [ 5] 20] GND
P 6] 1g] LPID MAXIN
LPIB E E LPIC MAX274
FC [8] [17] V-
BPOB 16| BPOC 16 195k
E :' 14 35.8k
8e8 [10)] [15] BPIC
INB ll_l E‘ INC
10kHz 8TH-ORDER
LpoB [12] 13] PO BUTTERWORTH LOWPASS FILTER
DIP PIN NUMBERS ARE FOR DiP.
Pin Configurations continued on iast page Typical Operating Circuits continued on last page
ViZAX 12V

WXV is aregistered trademark of Maxim Integrated Products.
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ABSOLUTE MAXIMUM RATINGS

VetoV- -0.3V, 12v Operating Temperature Ranges:
Input Voltage to GND (any input) ....... V--0.3V, V+ + 0.3V MAX27__C__ .. 0°Cto +70°C
Continuous Power Dissipation {Ta = +70°C) MAX27__E__ ... . -40°C to +85°C
MAX274 MAX27__MRG ............ .. ... ...... -55°C to +125°C
24-Pin Narrow Plastic DIP Storage Temperature Range .. ... .........-65°Cto +165°C
(derate 13.33mW/°C above +70°C) ... 1087mW Lead Temperature (soldering, 10sec) ... ...........+300°C

28-Pin Wide SO (derate 12.50mW/°C above +70°) . 1000mW

24-Pin CERDIP (derate 12.50mW/'C above +70°C) . 1000mW
MAX275

20-Pin Plastic DIP(derate 11.11mW/"C above +70°C) 889mwW

20-Pin Wide SO (derate 10.00mW/°C above +70°) .. 800mW

20-Pin CERDIP (derate 11.11mW/°C above +70°C) . . 889mW

Stresses beyond those listed under "Absolute Maximumn Ratings" may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure lo
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS - MAX274

(V+ =5V, V- = -5V, test circuit A of Figure 1a, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | MIN _ TYP  MAX | UNITS
FILTER CHARACTERISTICS
Maximum Operating Frequency 10 MHz
Center-Frequency Range Fo (Note 1} 1%8&0 Hz
MAX274A -1.0 1.0
Center-Frequency Accuracy Fa %
MAX2748 -1.4 1.4
. MAX274A -10 10
Q Accuracy - Unadjusted %
MAX274B -15 15
Q Accuracy - Adjusted Scaled for bandwidth compensation 2.8 %
Fo Temperature Coefficient AFo/AT {Note 2} -28 ppm/°C
Q Temperature Coefficient AQYAT {Note 2) 160 ppm/"C
) ] LPO_, Figure 1a, 1Hz to 10Hz 23
Wideband Noise VNOISE = v
o test circuit B 10Hz to 10kHz 120 HYRMS
DC CHARACTERISTICS
: Assume ideal MAXZ74A -2 2
DC Lowpass Gain Accuracy HoLp resistors MAXZ746 3 3 %
MAX274A -200 200
LPO_
MAX274B -300 300
Offset Voltage at Outputs Vos mv
MAX274A -40 40
BPO_
_ MAX274B -80 80
Offset Voltage Drift AVOS/AT 20 puvi’c
Leakage Current at FC Pin IFC -10 10 UA
DYNAMIC FILTER CHARACTERISTICS
FTEST = 1kHz,
Figure fa, -86
Signal-to-Naise plus Distort SINAD [ eSteireut B LPQ B
ignal-to-Noise plus Distorticn ol
9 P FresT= 10kHz, | VLPO =8Vp-p
Figure 12, -82
test circuit C

VAKXV
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ELECTRICAL CHARACTERISTICS (continued) - MAX274

(V+ = 5V, V- = -5V, test circuit A of Figure 1a, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Output Voltage Swing Vout LPO_, BPO_, RLOAD = 5k&2 +3.25 1450 v
Siew Rate SR 10 Vius
Gain-Bandwidth Product GBW 7.5 MHz
POWER REQUIREMENTS

Supply Voltage Range Vsupp (Note 3) +2.37 15.50 v
Supply Current Ic For V+, V- 20 30 mA
Power-Supply Rejection Ratio PSRR V+ = 5V + 100mVp-p at 1kHz, V- = -5V -30 dB

Note 1: Center frequencies (Fos) below 100Hz are possible at reduced dynamic range.
Note 2: Assume no drift for external resistcrs.
Note 3: See Figure 9 for single-supply operation.

ELECTRICAL CHARACTERISTICS — MAX275

(V+ = 5V, V- = -5V, test circuit A of Figure 1b, TA = TMIN to Tmax, unless otherwise noted.}

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
FILTER CHARACTERISTICS
Maximum Operating Frequency 10 MHz
100to
Center-Frequency Range Fo (Note 1) 300k Hz
MAX275A 09 0.9
Center-Frequency Accuracy Fo %
MAX2758 -1.4 1.4
. MAX275A -8 8
Q Accuracy - Unadjusted %
MAX275B -12 12
Q Accuracy - Adjusted Scaled for bandwidth compensation +1 %
Fo Temperature Coeffictent AFo/AT (Note 2} -24 ppm/°C
Q Temperature Coefficient AQJAT (Note 2) 38 ppm/°C
: - LPO_, test circuit B |_THz to 10Hz 6
Wideband Noise V) — V
| NOISE | of Figure 1, 10Hz to 10kHz 42 HIRMS
DC CHARACTERISTICS
. Assume ideal MAX275A -1 1
DC Lowpass Gain Accuracy HoLp resisiors MAX2758 = > %
MAX275A -125 125
LPO_
MAX275B -250 250
Offset Voltage at Outputs Vos mvV
MAX275A -50 50
BPO_
MAX275B -100 100
Offset Voltage Drift AVOS/AT 20 uv/°’c
Leakage Current at FC Pin lkC -10 10 nA
DYNAMIC FILTER CHARACTERISTICS
FTEST = 1kHz,
test circuit B of -89
Signal-to-Noise plus Distorti SiNaD | ure I LPO dB
ignal-to-Noise plus Distortion —
9 P FTEST = 10kHzZ, VLPO = 8Vp-p
test circuit C of -83
Figure 1b,

W A1V
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ELECTRICAL CHARACTERISTICS (continued) — MAX275

(V+ =5V, V- = -5V, test circuit A of Figure 1b, TA = TMiN 10 TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP UNITS
Output Voltage Swing VouTt LPO_, BPO_, RLOAD = 5kQ 325 1450 v
Internal Amplifier Slew Rate SR 10 Vius
Gain-Bandwidth Product GBW 15 MHz
POWER REQUIREMENTS
Supply Voltage Range Vsupp (Note 3) +2.37 15.50 Y
Supply Current Ic For V+, V- 10 mA
Power-Supply Rejection Ratio PSRR V+ =5V + 100mVp-p at 1kHz, V- = -5V -35 dB
Note 1: Center frequencies (Fos) below 100Hz are possible at reduced dynamic range.
Note 2: Assume no drift for external resistors.
Note 3: See Figure 9 for single-supply operation,
= EEEIFIE— MAX274
FILTER WIDEBAND RESPONSE USING FILTER RESPONSE USING
TYPICAL OPERATING CIRGUIT TYPICAL OPERATING CIRCUIT
5
0 N
LPO
\ Ta=1257C 15 \
20 \ \
& &
g S 3 \
g \ z
60
-55
-80
-100 -75
1k 10k 100k ™ 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY {Hz)
Fo ERROR vs. FREQUENCY Q ERROR vs. FREQUENCY
0 50 ‘
FC=V
05 \ 40— TA=+2+5=C /
> /
-1.0 | 30
2,1/ N : e
g 19 a-25 N g 0-06 -
& &
20 NAEA 10
| ‘\\\ N
Fo=te \\\\ ] T ]
25 TA=+ —
AN "= 1 A4
-30 -10
10 100 150 10 150

FREQUENCY (kHz)

FREQUENCY (kHz)

VI AKXV
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S EBERE —MAX274(FE &)

Fo ERROR vs. FREQUENCY Q ERROR vs. FREQUENCY
2
03 01 11 01 1
‘-n_h T 0 P
0.2 o Q=5 44 p e
TR T8 o eS|
01 ” iy % F0=06 /—-"5<“nﬂ'/7 NS
= L \: b = 4 LY % bu
= 0 e N N = T ¥ :?;
g \ % i Q=1
& \ & / Q=06
0.1 I Q=25
$C =Vis°c ’ A 8= ?o
A=+ = X
FC=V-
02 10 // Ta=+25°C H
03 12 L
100 1 10 100 100 1 10 100
FREGUENCY (kHz) FREQUENCY (kHz)
Fo ERROR vs. FREQUENCY Q ERROR vs. FREQUENCY
02 T . IQ T 5|0| 50 T 1
Q= FC=GND
0 v "‘\“"’ Q=30 050
——wl [ _A_ 40 |- Ta=+25°C
2= ‘:h‘ :% Q=20 .
AN, | BN
04 30 = }
z i : s SN T/
£ 06— - " = =
S 08 8;867;5 //// \\ \ = 2 Q=5 “NIh / 1/
2 08— oo Eall N\ = Q=25 ) T/
= » AN & Q=1 N / P
10— 8:%5 \\\:J 10 Q:U%\ N /] d /
4-10 N\ Q=06 S=gjiiizg
12— ;c = GNDC \\ L =TT
=425° e
14 A \ 0 —
o L] I o T
1 10 100 150 1 10 100 150
FREQUENCY {kHz) FREQUENCY (kHz)
TYPICAL DISTRIBUTION OF CENTER-FREQUENCY ERRORS TYPICAL DISTRIBUTION OF Q ERRORS
| 30 — o
L ] Ta=+%°C ] Ta=+25°C
& 10 — | Fo=10kHz Q=10 ~ Fo=10kHz 0 =10
) &
g B 20
= =
3 ] @
2 &
S 5+ 2
S S 10—
(= [~
[ e
o L S ; -
-505 -101 0.500 2.100 5175
Fo ERROR (%) QO ERROR (%)

NAXIVI
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80
-"—"
10

o at1kHz
tho
+25°C

8V

20

+25°C

FFT PLOT OF 10kHz TEST SIGNAL
Vi =
LPO_
ViN=
RLOAD
Ta=
S A
40 60
FREQUENCY (kHz)
SUPPLY CURRENT vs. SUPPLY VOLTAGE
8
SUPPLY VOLTAGE (V+to V-) (V)

Ta

V1 AKXV

100k

o

40

=3 f=1 = [ ==} [T} (=] ) =1 [*2) =

-120

(9P} TYNDIS LOdNI 04 ALY 13U NIYD (YW) INIHYNI A1ddNS

|
+25°C
!
0_
|
‘
‘
|
!
.

10k

1k
FREQUENCY (kHz)

10
10

11111111111

SPECTRAL NOISE DENSITY vs. FREQUENCY
)
'II'A l=
(P

f

5kQ

l

5V, V-=-5V

|

8

n
5

+25°C
TkHz
+25°C

8y,
RLOAD
RLoap

RLoaD

ZHMAT ZHMM
ALISNIQ ISION ALISNIQ 3SION

LPO
FIN

=5V, V-= -5V
LPO_
VIN= EgngHz
Vs
Ta

Vi
Ta

vs, OUTPUT SWING
\
QUTPUT SWING, (Vp-p)

FFT PLOT OF 1kHz TEST SIGNAL
|
FREQUENGY (kHz)

Pd

L~

=}
<

SIGNAL TO NOISE + DISTORTION (SINAD)

=} =} [
&~ <

20
40

o a =l =l
T T -

-50

= =
$ 2

(8P) TYNDIS LNdNI 0L IAILY T3 NIYD (80) Q¥NIS

ID] AT /341eM)j0S /SLEXVIN/VLEXVIN
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BEBFIFME—MAX275

FILTER WIDEBAND RESPONSE USING TYPICAL

OPERATING GIRCUIT 0 FILTER RESPONSE
0
10 i N BPO
-20 d \\ 10 f \\ TA=+25°C
o B N 2
8 40 7 \
= 50 A/ N\ -3
3 60 / = \
¥ = \
70 P 100kHz 0.1dB L =z 4 %
L~ CHEBYSHEV BANDPASS z p \
80 £ BPO_ 50
TA=+25°C /
—_ I\ L 11 ! y
2 -180 70 N
5 -0 N Ve S
T a0 100k ™ 80,1 100k ™
FREQUENCY (Hz) FREQUENCY (Hz)
CENTER-FREQUENCY ERROR vs. PROGRAMMED Q ERROR vs. PROGRAMMED
CENTER FREQUENCY CENTER FREQUENCY
0 T f 50
- FC- Ve
8 - [1)'6 Ta=+25'C /7 /
05 “/u=2.5 0 Q=20 - 8:10\
g — s = /| ///\
= ~—r~ ™ = 20 / /]
o Q = 5 \\ fe] /,
g 1« a-10 e R 2 / e o-te /
LY 0 = & = =
Q=20 “ \ 10 / R . LA f {
\ e L A o
20 FC=V4+ T =2
Ta=+25C 0 ¥ N
| ] Y5 8=25 | T
25 -10
10 100 300 10 160 300
FREQUENCY (kHz) FREQUENCY (kHz)

MNAXIV
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= B {E4S I — MAX275(#E &)

CENTER-FREQUENCY ERROR vs. PROGRAMMED Q ERROR vs. PROGRAMMED
CENTER FREQUENCY 5 CENTER FREQUENCY
10 0= ] il Uil
Q=06
FC = GNO 0=50 B
82(1”5 40 -Ta=4257C 0=30", / 8 ;}8\
05 0-25 T N7
—I—pdr]o-5 30 7 / »
- 0 x ""-Su. é‘; ¥ =T 0w /\\/
= > $§: \::m. = Q=25 / ’/
S RN 2 Q=1 / 7
£ g5 0-50 | | IR £ 10 Q-075 e
. 8 - gg \.\ \\\ (i] =06 / /A //"
= 0 s '\025
R 0-10 k - \w\*:y\O:Qﬁ
1.0 ‘ 10 ¥ 0=5 ™. . Q=075
Th=s25C o T [0=%00-5 az20 Q-06
_1 5 - .
1 10 100 300 1 10 100 300
FREQUENCY (kHz) FREQUENCY (kHz)
CENTER-FREQUENCY ERROR vs. Q ERROR vs. PROGRAMMED
PROGRAMMED CENTER FREQUENCY CENTER FREQUENCY
03 0-5 50 T
Q=25 FC=V- K
0.2 B o H a0 Ta=+25°C 1
01 ] :’;"'\\\:“} M 20\//
// AL D=1 T % .
F 0 1 Q=06 - = /’
s K £ ‘ 5
R A S Q=10 & / 1
M~ 4 - 10 d 11
02 all \QQ:ZO T JQ:U.B 0=10—7055
- FC=V- I~ =y |t
g | _TA \\':\ 0 el - L | 4
Q-1 Q=25
04 -10
100 1k 10k 30k 100 1k 10k 100k
FREQUENCY (Hz) FREQUENCY (Hz)
TYPICAL DISTRIBUTION OF CENTER-
FREQUENCY ERRORS TYPICAL DISTRIBUTION OF Q ERRORS
20— — _
| Ta=+425°C " ] Ta=425C
] Fo = 10kHz, Q=10 m Fg = 10kHz, G=10
£ 15 FC=GND F FC =GND
z [ =
2 ] 2 ]
2 =2 10— )
% 10 —| %
= =
2 2
& & 5
S =
] 0
-257 0 4 -2.8%3 -4.635
Fo ERROR (%) Q ERROR (%)
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FFT PLOT OF 10kHz TEST SIGNAL

FFT PLOT OF 1kiz TEST SIGNAL

_Est 1kHz
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FREQUENCY (kHz)

SIGNAL-TO-NOISE + DISTORTION (SINAD)
vs. OUTPUT SWING

SUPPLY CURRENT vs. SUPPLY VOLTAGE

MAX274/MAX275/Software/EV Kit
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NOISE-SPECTRAL DENSITY vs. FREQUENCY
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GND

RIA i E o
" 17 al 5

2| v GNDFC ey,
INA LPOD
R3A 4 72 R2D
oA BPon P SECTIOND
R4A
6 LPia /MAAXAM | PID 19
SECTIONA 3
BPIA BPD
R2A 1
LPOA IND
R1B
INB IND
11
INB LPOC
R3B g 15 ReC
BPB BPOB BPIC
R4B 7 18 SECTIONC
LPIB LPIC
SECTIONB 10
BPiB BPOC
R2B
LPOB INC
PINNUMBERS ARE FOR DIP.

SECTIONA SECTIONB
RIA R1B
INA INB
81 na e 4
R3A
BPOA . ¥ 8pon gpop |12 RsB BPOB
R4A 6 MAXIN 16 R4B
LPiA MAX275 LPIB
Y gria BPIB is i/_\]
LPOA LPOA LPOB LPOB
9 12
FCA FCB
L L
= v a0 w] =
) )
10,17
S GND 45V
PIN NUMBERS ARE FOR DIP.

TEST Fo Q RiX R2X R3X R4X FCPIN
(k2)

Fo Q@ A1X R2X R3X R4X FC

TEST
CIRCUIT (kHz)

CIRCUIT (kHz) kQ) (kQ) (kQ) kQ) (kQ) (kQ) (kQ) PIN
A 10 10 80 200 400 195 GND A 10 10 80 200 400 195 GND
B 10 0707 40 200 28 195 GND B 10 0707 40 200 28 195 GND
C 100 0.707 40 20 48 16 V+ o} 100 0707 40 20 48 14 V+

la, MAX2TAOERRIE 7 2 +[EB B1b. MAX275#ERE & 7 R BB

g 7 A NF DOERETFIR

MAX274 (3 4B D, F FMAX2T5(I2fENIRIL L F2R 7 4 L% FBIZ. 7 1 LI RETOFIEC>LWTaFmimhsiL £

oL g hLBRANTUWET . R2IC& 71582
aPICRAZATUARREER I RSS 70 —%RL &

T, ZOBEIZCLY., BleodHDiIcEWTHEIZO—/YR
BUNY F/NZBEEAIEEIC L £,
MAX274/MAX275(24D O 7 > 7R LTH Y, 54

BEEGE/ FIBICHL THENRBETEDY ZEA. A
BT LB e T T RUNSRERICE > T7 0 — N
v AN HRr— FESSEREAL. BECO—/1R,
N FPNRNATZANIHAWEBRZZIEHATEET, /Y2 NiE
HEBERIZTDEHIZ, NTNAHP)/ — FIZF7 7 2TH
BETT, SKQOIER A BRENDT - 7OADICERIZES
THZIET, 74IL50OR—IBELE(LIE IH8TE
BEHILESIACFLHELBLET,

JuFHAE TR FBAH. ADENS FNRRHEDSE
MEBET B ICL>TE—IBERT/ v FE2ESZZED
EETT, /vy FHAORR OEAESRBLTTFE W,

TH, THFLLHOTAUIERHRBY I V2T ERIED
FIRFTaWL, ZOVZIIxzTicdl, AABD 71 L7 4F
HIZEIS 714 L FORE. R~ Q5 BSMIZETETE
50T, FHERBFRETT, xZa—EEmELXZY—2L
TEBLNB7ANLILRARCADT S 7H 6, EH{EDIE
RHE8, MAX2TA/MAX2TS T 7 1 L AT 2 - H D5

SUNFHTOEREBLZIEHNTEZT . "VEF LMD
LI PHRHV T I T OBEESE,

V7 L7z T7ELTHRATEIHS. ZOT—FL— o
bUE%#MTU674w9aﬁﬁ®iﬁ%*%LTTé
W ZOXRMCIEFTEN 7 1 L7 [BESES L, XE. K
-ﬂkQ%%%tbﬁ%%@ﬁﬁﬁtﬂﬁﬁoTbiTu—
B, Zho32onnSx—9H5RENIH, ROEAD 5
B TR B NIF /QR T DMAX2T4/MAX2T5/ N — F 7 = 7
(AL DBIR) ~NEIR ZFBLTTF a0,

10
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CONNECT RY/RX*
FC TO: (k)
v+ 13/52
GND 65/13 LOWPASS
oUTPUT
V- 325/13 R2
AAvY
Ry Ry
l [ | 79.575pF 50k 79.575pF |
I o 50k W sk | |
AN e A
INPUT | ' :
| +
NODE |
= NOT AGCESSIBLE L L |
T T T T T T T T T T T T owmM L
AN A
" R BANDPASS OUTPUT
mw,:[ 5D ](2’““9) Hopp =8P GANATFo =27 EQUATIONS DO NOT INCLUDE GOMPENSATION FACTORS
THAT CORRECT SMALL ERRORS IN Fo AND Q DUE T0

AMPLIFIER BANDWIDTH LIMITATIONS. SEE TYPICAL

; RY R\ OPERATING CHARACTERISTICSFOR CORRECTION FACTORS.
[V mwrss () *"”’=”’“““°°=(‘ﬁ][ﬁ)

* WHILE THE RATIO RY/RX IS ACCURATELY CONTROLLED, PROCESS VARIATIONS AND TEMPERATURE DRIFT
RESULT N UP T0 £30% VARIATION OF ACTUAL VALUES OF RX AND R

LOWPASS OUTPUT BANDPASS OUTPUT
A A
Hop Hogp
HoLp }
0.707 HoLp _ 0.707 Hosp
g s
- =
3 S
P o o Fu Fek Fu "
2 F{LOG SCALE) F{LOG SCALE)
%
GES)=Holp 57— HoLp = LOWPASS QUTPUT GAIN AT DC
52+ S(ant)) + o 2 G(S) = Hogp — Stovt) o
Fo = wo/2x = POLE FREQUENCY 5% + S(aty) + ax
Hogp = BP GAIN AT @ = o
Fo = wef2m = THE CENTER FREQUENCY OF THE COMPLEX POLE PAIR. INPUT-OUTPUT
2 PHASE SHIFT IS - 1807 AT Fo.
Fo=F (1 - ﬁ) +1 $PKF= )THE FREQUENCY AT WHICH BPO_ GAIN IS THE GREATEST (MAY NOT BE £EQUAL
a).
Q = THE QUALITY FACTOR OF THE COMPLEX POLE PAIR. ALSO THE RATIO OF Fo, TO
1 1 -3dB (9.707) BANDWIDTH OF THE SECOND-ORDER BANDPASS RESPONSE.
=Fo -0z Hop = Hom Fhk
A - O=FF
a a2 HoTL

DI AT /94eMYOS /SLEXVIN /PLEXVYIN

2, v ZN2RTAILSETS 3
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LOWPASS BANDPASS HIGHPASS NOTCH ALLPASS
dB dB dB dB [1]:7 —
[ IS
f f f 1 f
NONSTANDARD "CLASSIC" TYPE *CLASSIC" TYPE NONSTANDARD IDENTICAL
DESIGN (standard, simplest WITH ZEROS DESIGN CASCADED SEE MAX260
o Have one or to design} (when absoiute * |ncludes zeros SECTIONS FILTER
more poles to * Butterworth steepest filter is in fransfer  Sharp bang for FAMILY
be implemented, « Chebyshev required) function assing a single
N Zer0s in * Elliptic Tequency
transfer ® Bessel
function
f f f f f
SEE MAX293, GO T’ggc}sjgﬁfwe 60 TO
MAX294, MAX297, BANDPASS CREATING A
OR MAX260 SECTIONSIN NOTCHOUTPUT
FILTER FAMILY DATA SHEET SECTION
BUTTERWORTH CHEBYSHEV BESSEL

¢ Flat passband

L

* Steeper rolloff

* Passhand ripple
m)ssband not

il

® | east steep rolloff

* (Constant delay from input to
oup, ess of frequency

= Fastest settling time response
to step input-"no overshoot

A
pEsR=y

OUT -

TIME

' '

USE TABLE, EQUATIONS MAXIM FILTER DESIGN SOF TWARE

,@SEE gﬁfg‘wﬂ TOCALGULATE e Calculates order, Fo/Q pairs based on desired filter shape for Butierworth, Chebyshev,
o/Q essel types

}  Selects gains for individual sections to provide desired overall filter gain while
maximiZing dynamic range

o Selects resistors for each filter section
* Plots filter respanse, phase, and delay

FOLLOW INSTRUCTIONS IN DATA SHEET
FOR RESISTOR SELECTION

t

BUILD
FILTER

F3., ABRZ7 4 LoEt70—F v —

VAKXV

12
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M & RT-F/QRTF DMAX274/MAX275
N—=F P ~OEH
(B3R

R OBRIR AR & F3ICHE - T 7 1 L7 DEHFIES
BTLELROATF Y TERETLTTAEL,

1. Fo/QR7PDOF w2

MAX274/MAX275(Z(Z, Fo/QOERBEICHIEAH Y 2T, =
iz, BROT L TN51 R FIREERD K51 THE
D P REAERF/EEOEFIRT ) RUT 7D
/ARy T w7, BEERBIIL>TETSTS— I
THAREHCGCR—ILOEVEREBTOFR) ICL->THRE Y
7, 4% BT, BF/QRTHAY S 7OERETREL HHH
IZHDZ AL TT IV, Z1L7NQNFEYIZEL
BETANINRBEREL L{(ThbL7 1 LT &I
BT AR—NLEEERLT), QA TIFET,

F -RANEFIRDHAITH 3. B&VEAREF, (RS400kHz) /
BOLEHITELTH, BEASSIENHATHWED
T7OrSA 7THEVIEMELAEL T IR,

Fo® |00HZEATIZT 2 (23 "SEMAETR NIE4 5/
LTF&auw,

2. B2y 3 (F/QRT)ICHT ZEHENEHE
ZOEORTFYTAGSLRFYy IDETHIT S 7R EE
STEMMBEEZSTELTFEVL, 27, 77 712> TRE
fEEBIEY., thh b5l bhi:REeE> TERLES
ROHTTF &L,

USABLE CENTER-FREQUENCY, O RANGE

%0 MAX274
40
\ MAX275
Usable "
s ¥ Fo.Q
E Range \
|
-2
\
10
100 1 10 100 300
Fo {kHZ)

X4, FATRELF/QNERE, Fo/QRFON—F 72T ~D
T EPLOER) # B8,

BVWERETETEBEICL >TERS Yy &N, B
EOFR/QIS—HEF 20T, EHERIMOEZBIN WL
FIZLTF&EWw, 277 OHA RS FTEDA SRS
NBZEH S, RRERIUZIISKQLLT OEWEERL L
TFaV SWMELEH I3 5F/LVESRAKSBIIE T
34&90). "BEMEER OBEESZELTTaEV,

LREEOS M EQER B3 o, AEMHERT
(FCY V., GND, HB\MIV_ITEERRL, £ L TRIERI AR
HET. BRI alTEIB o FCHERAREETT, “FC
WFER OEESRE,

ERECHER T v THUTICRLET

A7y 7TA R2ZOEH

_ (@xi0)
Fo

R2

RESISTOR R2 vs. DESIRED CENTER FREQUENCY
10M

™M

R2 ()

100k

i

10k
100 1k

Wk 100k

DESIRED Fo (Hz)

 » o USERESISTOR "T-NETWORK" 70 REDUCE VALUE
(SEE HIGH-VALUE RESISTOR TRANSFORMATION SECTION)

EMR2ERAZ L » THOEARBNREEINE T,

AT v 7B.RANEH
R4=R2—5k(2

RAIZAOSKQDEINEIIC & ) BPOATTAFIRI N 2 D
T, SKQLTIZHBZebHY ET,

13
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XFw7C.RICEH

RILEL-TEZarnQhrtEl) 39, 75 7ORIDE
F0=I12fRELT/ 0y bE3NTWET, RIIFQIZHEIT
5NT, 73 T7DEIZHABOQOEA#H T £ T,

QP EZLh3E FCELDOEREIZL - TRIUZIFIDDER
A T, BLLIEPEGK<KRIKIMO) AB LN L
IRRETEATTEL, & LEERGEE, AMOLALD
ERAEF-TLEOEVA, “TE” ERICOWTEHAL T
H5 "BIEETR OEASRBLTTF&EL,

RESISTOR R3 vs. CENTER FREQUENCY

T =g ==
% 0=1,FC=V+ —H]
™ N
= =0- 1, FC - GND
A % S 11 P
— 14
=]
el K N y N |
- 0-1,FC=V- 3
‘ r—4
10k L
100 1 W 100k 300k
Fo(Hz)

o o USE RESISTOR "T-NETWORK" TO REDUCE VALUE
(SEE HIGH-VALUE RESISTOR TRANSFORMATION SECTION)

A5 v 7D.RINEH

RUZE-THFAMARENZT, B4Dtra Dy A
PHFEREHENTWEWGS S h Ry — FiERahi-7
1ILETLDBEILE RIS 3 ORY DEESBL
TTFau,

RUILPF A ICREBILET, 5 713451 =1, 1005
SORIGESATOY PENTVWET, ABOF 1 IZEL
TRIZFRDHTT AL,

G—/NNAT7 1% .

2Ty 7T b bEINENETELA L) TFCE > OB EA

ER&EhF L1,
LP GAIN
RESISTOR R1 vs. FREQUENCY
. Thor=1,FC-Vs ]
HTH Hotp= 10, FC = Vs
1M Hotp =1, FC =GND 4
T Hotp=1,FC=V- 3
Howp= 10, FC=GND
% Hotp = 10, FC=V- ]
BT . all) !
& 1
100k <
T = ALY
~
10 .
10 I 10K 00k 300k

Fo (Hz2)

* « o |SE RESISTOR "T-NETWORK" TO REDUCE VALUE
(SEE RIGH-VALUE RESISTOR TRANSFORMATIONSECTION)

FEEQQ[:*‘TL’RS%X'?-HU 77‘Li3—0 (2) (109) X RX
R = (Q (2x10°%) | (RX " (Fo) HoLp) (RYJ
N Fo RY T
CONNECT
CONNlCT FcTo: | RXRY
FCTO: | RAXRY v+ 4
Ve 41 GND 1/5
GND 15 V- 1/25
v 1125 = 2 THoelEDCTOLPH 1 >
VI X1V

14
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INVNINXT 44 .

BP GAIN
RESISTOR R1 vs. RESISTOR R3
L I LTI L1l
=TT
”II.iOB; TOTSIFII i
10M H s
M Hosp =1.0
] Hoep =10.0
‘ ¥
™
=3
>
"
100k
H Y
]| y
10k /
10k 100k M 10M
R3 ()

* « « USE RESISTOR "T-NETWORK" TO REDUCE VALUE
(SEE HIGH-VALUE RESISTOR TRANSFORMATION SECTION)

R3

R1=
Hosp

Z Z THoppld Folo BT 3BPO 7 1 2y,

3.7ANET TN PRI —5FBET 5 -0 DOEHR
ENBEHE

“EEBFREME OWDHANT S T7E, AT TN
10— iA7IC&3d, BFELENEREQDT AR
LTwgd, LELSIFRI~RIGEEZHAET 2 £I0 4
STIZINTHhAERELET,

4, 7240507051 T8IE

ETH7 1 Ny EEEIREEYFR N ET, ZOTF—7F
—to NFabrsaToT) b EBLATI RN DIR
EHZELTTAEV,

BULWEBEAERENZTIUr—2 a3 BIZEEI0UED
QEZFL 71407 aktdbO6M), HBdWIITS5>
F7L— &EIBECE. RREETTO Y1 7%
BLTTFaWL, gF70L217D7 10554, ¥
oGBS IBEHNBONDIETEES > aDEHE
HHEELET,

=IEIEE R
MAX2T4/MAX2757 1 L5 BB AICSEBIEAFER I NS
& FAMQLELL), BEOF,. QT>—2EL T, &7«
— PRy IBRERDLEDL L, ZOT7 11— /Ny 7 ERD
A E—F 225N 3 T HDICE.FH0L S IZERSY
TE ERLTTE W,

I00HZLA T DF ol Z 0 TREFRAAWTEERTEET, 20
TEFRIZL > TEAR 7 « V7 IZ0EL BIEROR2, R3, R4
ICEMERBATTERETT S, ADBESLRILERRESILES
0. F1Fiv I L PHETLET, i) I OFERM
NHFEBBIZLHTHEARBRTH 7 1 L7 [CEREIFHE S
ZTEIT . REOERE2BLHICETO T 1 THEY,
FOFEEBMENICF v LTF&WL,

HH¥E—L

HHEA—NLEFCO—NARTFNHE. REZT LD
e rDEEIZRCO—NAT s LZEMLZTTF &L, RCH
BlIIRDAXTRENE T,

RC=1/2xaF,

ZITFRIERDA—IAREKETYT, DEIZE U TRCEE
EART LT Ty 7P LTTEL,

FREDBEEIFI 71 I DOREAIFZITHIZEP L, 2Rt
YaraEBIMLTIAEETTEIONLVTL LS,

FCi FHEH

@ THOF TV r—aiisnwT. EHEHI KT (&
Fo. EQIZEWVWT) THWHSICEFCHFTIL T 7 > NIZHER
L. SkQULTOBEIIVLICERELTTIWL, EF, TEQNE
{3, FCImF &V I L, BRI E RID(E & AMQLLT (2R
B i 3_0

FCoFAV 2 LAVIICEREINh TUR E & FokQT >
—R@BIFBICHE LY 3T ( BESERE 2R, oz
S—R@EFETFRTONIYFE oW, BIELZRETD
ZETINLDRIS—EZWMEL T, HFCHRFHVACE
MENTWDBIHE, /A X 33FCWINL £,

BLHEREE Y FR2DEOD

it arDhAr— FESR

HAEHE @R IRVEROBEHF BB 5N
YRRRT 4L EHHEHT HHEE. RUFLQEH2HEK
M2RETavEDAT—FEHELET. 715 DQI3
BemtsarNQEHhRAy—FERIANZEZI a3 >
HOBPATRO LS IZRHENET,

Q
YR
IIZTQEART—FERINEZ7 1LY 2ENQ
Q:&t2>3rn0
N: o a3

Q¢=

15
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NORMAL FEEDBACK RESISTOR

T-NETWORK FEEDBACK
ALLOWS REDUCED VALUE FOR R

R<4MQ
r- T T T T T r—- - - ---
| |
POI Vo | LPO_I Vg /]
| T
BPO_, | BR0_, |
[ |
R : |
{R2. R3, R4) : ;
LL : |
" |
LRI |
, -
BPI_| ‘
| f
[ \
L[|t maxam ! MAXLAM
Vo = MAX274 p— | = MAX274
R= ;o MAX275 - L MAX275
L - - - - - - - = L
Rea= YF
LETR < 4MQ
RA
USE THE T-NETWORK FEEDBACK METHOD WHENEVER THE CALCULATED Rea=R'+ 0o (RB + Ry
VALUE FOR R2, R3, OR R4 IS GREATER THAN 4MQ.
Ler EAED o0
AVOLTAGE PIVIDER CONSISTING OF RA AND RB DROPS THE VOLTAGE ACROSS RA+RB
RESISTOR R, PERMITTING A LOWER VALUE FOR R’ WHILE MAINTAINING AN
EQUIVALENT CURRENT INTO THE SUMMING NODE (1. SOLVE FOR RA AND RB
5. TRERIC & B EEROFA
N X1V

16



V1 AXI1V

4/BREWHFEET T 1771/

RG

RiN

NOTCH

R1

— N_ LPL_
SIGNAL maxim
MAX274 | po
MAX275 -

% R2
BPI_

’ 1
2402 Fo=FnoToH = m @x10h

B 7 Sty + o
WHERE o0 - 2 Fo az\/m (Rs)(%)
M:GNN:%
Xea, /v FHAHER
/v FH A0

oy F(EO)IANBART > T HFEN, BPOLE AHES%
MELT2BI¢HTEEY (K6a), /v FldR—ILAE
BEICEVWTHEOAEL, Lhdb2rEsaranf—Lk
QM AL 2 T (Kealc/REN B EERBE) . Hosr (FaTD
BPZ - ) #BPO_E MBI N ANESHR—ILEARKT
BEIZxr a3 nBL 2T ICERICEREEZN
WL TEGY FHA, 2T/ vy FORKEREEIIRI R3,
Rivi RerIEEDOBME LY 29,

Sy FIRSERAERRERETHIO—/INAT LT DINAN
YIFRATRILEDLDESIEI AR TEET CF7FY
r—ia’ OIETE),

-20

GAIN {dB)

-30 =

-40

100 10k

FREQUENCY (Hz)

Feb, /v FIDEHME

ARy —FEHRaNEZZ7 L7451 OBELE

o aDRY
JAILIANMBAD L a DT E, 715 DA
HhreHBETH =271 o HIELWIRY ERIZERE
TEFT, BRI MBI 3 BTELISETELN
AL HUETH, THIEBRRBFREQIL-TEE
22arNELLBBEFBETT 1 OE—7 28 ELRN
56 TY,

X4 UBREQENIE LR COANEEAFEIMEATY
5. €223 HAAE3.25V(+VEENES) DRI
HEEEBARLWEIIZTRHRIETT, —A, EZ2>ard
FAHENIZHECHAL > SHENE &G/ 1 XE
EAEmMLET, 2o a oy ndEi,. LHE
OEREEARATTEDRET. BE22a DR IH
F3.25VISEDC & S EEIEL £,

ED/—FIZBITB 20 v ELFIZd > THAILERDE
T2, BEEICHTIRERHEH(BPO_. H 5 0iF
LPO) ¥ MEBHP/ — F & F w2 LT & W, HP/ —F
F70—-E> 7 TEFHAN(K2)., tD5 1 IIRX/RIT
T, RUTEBIEH A H W, FCE Y &V, IZEHETRITRX %
BAKQICERTE). 2D/ —FH 7Yy TIHTLEVET,

PEIVLUDNTANLIRHBY 7 b0 T HABVT, A
J—FEEL, B4DERN A — FEHREANI 7L 5
o2 a OHAFIETOy T EI T, BEY T
YHBLNET, XA ETIATILTHETE, SED
P—P T2y L o EBEELRIEDIZEEI VT
vAHEEELTEET,

ZOVI N IITEELTICSA A BEET IS, B
BENQAMLBANQE TS 3 VIZIEFEEDITZ e,
S, 2 alBosrSs 5% L BE L, RNLIH
ICEEL T,

Ho = AW

Th—=FNDRT IS

Ho 1 /¥ F/YRERET D Hoee (FOTD 71 >)
Ho : A~=/YREFETMHoLr (DCTH 4 1 )
N :b—FltorarH

I ITA

IOFERIBYVOELI L 3L (EQDF A o A E(RED D
FIiZE-T, BQEsraryTos)wELSHEARR
LT, ¥LThrF—2NF1FT2vo L PhmaKIZITS
BIIN—F2 27T 5R/ELET,
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®7b. MAX275332 7 1) » F EARL- 1 77 b (DIP)

18
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VI AKXV
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B

FEEORMBEEMNE LT, B BRTA2LTRVEEN
C IR OBTERETT, ZOBREIT EEMNIZIZIpFLLT
Thlithifh vy F HA, SHEESRERIE. FEL1 5
TR, BpFOBREB ODOTHERALLEWVWTTE L,
BREBIZL > TEEAK S -BERELE - 1258) THERA
BETFTL., 74— FNNyZIL—7HIZEEIL2E 0 ET,
FRLEREVTS Y MIEELAZVTTE W, BIIZMma
havVry bOBERLIELIEEFEAY, Fok QTS
—&XK&{LTLEVET, SEHEEROEAD—HRL
FATLN /AR NI RYET,

Fat g4 7n7) o P EELLT I}

BEHEQC7 L2 {558, BEEROERIZTES
FPIHEVWRTLLI PO Li7abd 1707 1 L5 ER
BT PEREICE-STLHEEL, 5 FFL—r %
EESTLAT7Y T 284 WBLTTOrs 1707
AIEEESTLIEZEY, FH70 M54 712, FHARY
1T 7ORRERIGHFEORBFPRKET EL -6, FHL
BMOTTEW, BBERBEOLHIZT) Y P ERAFTENT
WAMAXTAFEMF v P& ERATAIE. S WR(TD b5 o
THMENnE T,

FNARZE BNV HREHNEIFHAL. LITT MO
FHiZL-2TRERAT7—(d, EROEE. NF—Dn5IEL.
LTS FTL—2@DLATIRZLEBLOTT, B
SEEABA-HICE,. MlakFiblciRS N HEL (7
DhPEFESTLIEEIN, Flz2ToNy— 2, $HILPILE
BPILIZTEBITELLAPIPLTFEW, LPILEBPLLIZ
BHIZTSY FRARBIZEETHY . QT 5—%4 L&
B_ehHNET, IS oFTL—RB(BE. ST
FRABSEICL > TETITZ—%Fr 2T 50HITK
HEAFEA. 7AMFAI 707N EAELET.

iR FRINOBERS L T 23 L, BPILL BPO_[E
DEEIZL > TR Iz 7 =A% L, IN.BPO_R(R3), BPLL
& LPO_fE(R2). BPO_& LPI_E(RA) MIEIEDBREIZ L »
TFRXQIIT—ARELET, "1 (BENF—)N
LA 77 bEFTRL, ZABDIS—58/MILTFE WL,

Fo& QMiIzE

REOSZWNT 1 LT TlE, FEQHAFIELLHE ) A EHERT
B 0IZh Ry — FEFT3TIC& 22> a5 E3IICHE
ELTFEWL, REBOBREBIZDIZARI ML FTF5
1Y TBPO_EBIEL 23, Fold AF EBPO_AI80° AR A
THTWUBRICBITZEAEHRTS, F/-QldFxXBPO_D
—3dBsY FigE tETY (E2), I Z ThexldBPO_D &1 >
PRANDEIZETBERETTF.EAL TlEH Y EFHA),

ZANTDF QDB

SRR OBEICNT BFOREEL  1TY, BlAIER2E
RUZI%DIBE S b DB EED &, Flll3 21 %D T 5 —
Al ¥ (£REGE TR S 1TV D MAXT4/
MAXZTSEBN T 1%BEICMEZNET), QT F—ER
ERIRPL A EERE (FCHFIc & » THIE) BB TH Y. R3B
BRI B3I KENFBFERERYET, QDT F—
IZ2VWTORHA (typ) & BEBFRFE (RLET, £
IR O E IZBFRT 2Qofihn T > —(2R2, R3, RAMEIEL
THY), FHINATVLBIERICL >THEEShE T,

DC#* 27w gL

X8a, 8bIZLPO_IZI PN BDCAH 7y t BEEERETZH
EFERLET . RYUOHELBPILHZWVE 71 LT AND
EBLMNI, ATy FRBODLRSOBEEAEANTTEXRY
FTE, LPOLODCA 7t FA¥OIZAH D L I Reem%k B
% |, %9 (X8a), H8bld A DA HLREFL TDC/SR EEY),
LPO_HA%EACHY JU L, DCH 7Y  2BET 3
B—/SR 7 A LS EORERELFETYT, DCRUVERE
EETE,. HARB 7105 FRIRESADERLTT
AY(RAS) . BEEMEE TRCHER L, HHOBLPO_DEE L
RULIZ4h 0 3, HERCE—IIE, DL 7L S
BEOFD I/ IO TIZERE L TFS W BB T EA 7
Ly bDT T EFETHAESENNy 77 LET, /N>
FNZ T 2 WF DA, BAICHEHR L ZEBARC/ M/
TANTENRy T PP Lr7iI2d-TDCE 7y b 2fEE
LY,

JAXEE

A XARS MIVEBEL MEEEBEFE IIREATLE
T, /A XEREREITE7 L8551 e (L BN
oL IR —IIVEBREHNE T, KAL) KEL S/
A AE—25EBEET) . RUPLTDI/ 1D/ A ZI2L >
TRENFT, FCHVACERT S L. GNDH D WM IV ITH
RLEBEL b/ A XIMERES LY FFT KT/ A
RIZBMBELT )5 —o 3> Tl ZOERFRIZETTTE
U, MEEBERMS o/ A XEES S TS, EEL /A
AL RNNEXRDDIZDIZERDITA 2, QL TR —
o oT&FET,

MAX274/MAX27515 . SkQD BT 5. ¥t DEIIBEBHETE B L~
NT, BEETHEEO E500mV(typ) AR £ TERETE &
T, FHHAI00pF 2 THREITE £ T, BVFRbQ%E
DT AP TR T FAREIY 2T (Fo=100kHz, Q=
023> TI30pF%E K54 79 3 100kHzHJETI® ),

19
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+5V 15V
xis TRIM AT INPUT OFFSET TRIM AT BPI_
RTRIM RTRIM »
R R R2
-5y 5V
LPO_ — BPI_ LPO_
senal A
IN IN_
MAXIM AAAXLMN
MAX274 MAX?74
MAX275 MAX275
signaL - B
BPO_ IN IN_ BPO_ }—
AN
3 GAIN OF APPLIED TRIM VOLTAGE
ATLPO_ < (B2 (EX ATLPO_ =2
TR \RY / 4
WHERE R’ = Rtam // R
®8a. # 7w b EAEEBE
LOWPASS FILTER
R +5V
W ! . BUFFERED
MAX4 —— OUTPUT
C _ Vos = 15uV
MNAXIMN DG &y
iy Rt 7 UNBUFFER
ZERQ OFFSET
BANDPASS FILTER
+5V
AMAXIM
MAX274 BUFFERED
R1 MAX275 485 >—8— SUTE’% v
SGNAL a1 PO ¢ 08 = 1541
10 R = UNBUFFERED
prdilt QUTPUT
2af 76RO OFFSET
X8b, AERESF 7t v FEEOR
W1 X120

20



4/8REFEETF 71771

8TH-ORDER BUTTERWORTHLP
0
MAaM
MAX274 HIGH- 20
FREQUENCY
Rl 27k ROLLOFF @
SIGNAL —AAA— I LPo_. BP0 ——/\/\/\/—r g \
560pF Z 60
T ® \
— _80 \
100
3k 10k 100k ™ 10M
FREQUENCY (Hz)
X0, 2AFEO—NLF 7N OHAEMRCO —/Y 2 AR
SIGNAL V= +5Y
IN 40k 17w (8 5
V- GNDFC Ve |,
A poss FILTER RESPONSE
22 ™
BPOA 8PID 0
19 10k 10k
LPIA LPID 0 \
MAXIMN \
BPIA MAXZ274 BPOD 20 \
LPOA IND QUTPUT

GAIN (dB)
E &
/

INB LPOC -50
15 200k ‘
BPOB BPIC -60

18
LPIB LPIC -70
195k 100 1k 10k 100k
BPIB BPOC
200k 4y 14 78k FREQUENCY (Hz)
LPOB INC
40k
AN
PIN NUMBERS ARE FOR DIP.

IDI A3 /31eMyoS /SLEXVIN /VLEXVIN

X1, 2kHz@ / < F% & D 10kHz, 6:R/NFT—RAOQ—NNR 7 1%
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MAX274/MAX275/Software/EV Kit
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P77 —a (&)

Q=258
P a0 301k U | a7
SIGNAL ANA-
N § IR ST
A
1/2MAX2TS b S )
3
172 MAX412 ) RFBA VREFA WHERE
47k ) C [.L:O“TA Fo = BANDPASS CENTER FREQUENCY
CODE = DIGITAL CODE PROGRAMMED
INTO BOTH DACS,
AN————— J6 6
TN 26 256
-/ Q TRACKS WITH Fo TO MAINTAIN
AAEAN
LT CONSTANT 500Hz BANDWIDTH
115
1/2 MAXETS
SkHz T0 20kHz
ADJUSTABLE S
BANDPASSFILTER 19 4 4 @
i | 7
AN
[ P RE !
arek | | 301 301k |
PIN NUMBERS AREFOR DIP 0=258
12, 752 7N FISZAT 1% (MAX275)
F v TSR
BPOA BPIA BPIN
V+
LPOA—| : i L LPOB
BPOA— — BPOB
[] [T
LPIA— —LPIB
0.105"
o 2.670 mm)
BPIA—] —BPIB
INA—] L INB
FCA V- FCB
GND
0.070" MAX275
BPOC {780 mm) ' SUBSTRATE
CONNECTED TO ¥+
MAX274
SUBSTRATE
CONNECTED TO V+
W 212X 12V

22



4/8BREGHEET 77177105

100kHz 4TH-ORDER 0.1dB CHEBYSHEV BANDPASS FILTER
PIN NUMBERS ARE FOR DIP

V1 /A1 X 12V

BEMWE) ErEE(#E)
PART TEMP. RANGE  PIN-PACKAGE
MAX274AENG -40°C 1o +85°C 24 Narrow Plastic DIP TOPVIEW
MAX274BENG -40°C 1o +85°C 24 Narrow Plastic DIP
MAX274AEW|I  -40°Cto +85°C 28 Wide SO Loa [1] * 28] LPOD
MAX274BEW!  -40°Cto +86°C 28 Wide SO INA 27] N0
MAX274AMRG  -65°C lo +125°C 24 CERDIP™” BPIA ANAXLA E] BPID
MAX274BMRG  -55°C lo +125°C 24 CERDIP”” NG [o]  MAX274  [as) N
MAX274EVKT-  6'Cto +70°C  Plastic DIP - Through Hole BPOA [5] 24] BPOD
MAX274_SOFT " MAX274/MAX275 Design Software LPT; % f:;
MAX275ACPP 0'Clo +70°C 20 Plastic DIP . 5 e
MAX275BCPP 0'C10+70°C 20 Plastic DIP
MAX275ACWP  0'C10+70°'C 20 Wide SO Fo (o] 20 v
MAX278BCWP __ 0Clo+70°C 20 Wide SO BPOB o] eeoc
MAX275BC/D 0'Clo +70°C  Dice" NE. 18] NG
MAX275AEPP  -40°Cto +85°C 20 Plastic DIP BPIB 17] P
MAX27SBEPP  -40°C lo +85'C 20 Plastic DIP INB 18] e
MAX275AEWP  -40°Cto +85°C 20 Wide SO LPOB 1] Lpoc
MAX275BEWP  -40°Clo +85°C 20 Wide SO WIDESO
MAX275AMJP  -55°C to +125°C 20 CERDIP**
MAX275BMJP  -55°C to +126°C 20 CERDIP™"
MAX274_SOFT  — MAX274/MAX275 Design Software wile = v
* Contact factory for dice specifications. LPOA [2] E LPOB
** Contact factory for availability and processing to MIL-STD-883. N0 3] maxraa [ig 808
Broa [  MAX7S Ti7) awo
EEEFER (R S) GND [5 | [16] LPiB
LPIA [6 | 15] 8PiB
31.5 BPIA [7 | [14] 1B
36.4k W 5] ERT
i m 5 v | 316k WA
mﬁ ; - Foa [9] [12] ros
162k o| MAAXIM 7 136¢ ouT ao g 1] v
, MAXar5 - DIP/SO
21.2k 2 19 18.6k
g 12
L] L
1] 1 03157] 20}
-V GND 45V
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MAX274/MAX275/Software/EV Kit

4/8RERIEEP OT 12715

TR
MAX274/MAX2TSIZ H—EBE T H2ERTHEEL £ 7 (K
9. VIRUV_ F(E, 4.7 FOBHEI TS (573
FEHOAERBRW ED IFRES iy sarF b Ee
WHZ LT, T84 ZADBRHFICTED LAV ED S
TET 2 FATETIC/NA 82 LT &L,

EBEHEDSE. 75 KV, ¥V OFREECEE
L. ESHABF L 7HOIAELE—FL O PHICAD LS
ZLzd.

SINGLE SUPPLY
+Y
Vit ° a P
MAXAMN
MAX274 4.7k
MAX275 O1uF| 470
GND L
4
4.7k
THuF 4.7uF
V- A d A d A hd _T_
DUAL SUPPLY
Vs . » +5V
MAX274
MAX275 TlmF T4.7p.F
GND _ 1
1 L=
0.uF 47pF
Ve _.f - — s

X9. EEEER

e N3 {/))
ZANIEHETRYVZ b7

TELALAROTANTAY 7 bI T TICL UL MAX274/
MAX27S BB O — /X2 7 A L F £ f- 3/ F/XR 7
1L ORETEBAERT LA TEEST, ZOVTH
TIPS FATDT LT UFT—RA, Fz
Bz, Rotl)ORE. K-, Q. 1. FAED7
ANFEEEFERTHDICLBRIREAETETHZ &
ATEET,

FfoMAXZTAO 7O L ZA T LT PCR—FEEHh
T-MAX2T4EFE+ v &R L T,

B&

@7 IVEERFHIGER, R, K-, QDEH

Q@7 1 ILFHITTHDT LY ISE (41 > At BEEE)
x7Ow b

QOMAX274 % - ZMAX2T5 5 {E > THORRED 7 + LI B %
BAOILFERASWAIRENHE

BE
PART DISK TYPE
MAX274SOFT 574" Floppy
MAX275SOFT 5V4" Floppy

inthe USA and Canada, order directly from Maxim (1-800-998-8800).
in other countries, call your local Maxim representative.

V7 bz 7EME

EFCEERTHEICEALTE,. 77104 “README.DOC”
EFxvo

141X b=N

IBM3 > /$FDPC, /8¥—53 22,00 ELNS5T > FD0S7 A
YE=YTFARIRNFAT R AT LA T 571
v, CGA, EGA, VGABH B W I hear XFnF( R 7
L—hETYT, $l2. N—FTF1RIFS17, HB0E
WEHZ7AYE—F LRI FSATOEELAIBETT,

TAFSLEA A P=LTBIZE, FrRZFSA4 7S
7AyE—& A, “A:INSTALL” (& 7-{3B: INSTALL) &
AFL, UKTFRZ2 = ERIRRIZHESTTEWL, 122
b—JiLiE, “FILTER” & AHL, 705 LRy —EE
TF&W, FSAF/Fa4L 2 b )—DEEN, V7LD
FALRAP—ILBATHHIEEHERLTTAL,

~N7

Y7 bbYzTAEAL R F—N LI, DOSET, “TYPE
FILTER.HLP>PRN” & ADNTH I &4, 77113
“FILTER.HLP” (o/v— FaAE—%ZEIRIL TF &Ly, ZH~
N7EEOIE—E, Y7 LIz TEBENA RS0
A RZaTNELTEIZEHNTEET., Zhif. FI
F—5¥L, 27U —EDIERIZEIZEIZE-TY T
P T ABESEAASERITE T,

BETH
7OV REETL) ETROBLBEREMIHY 27

Carson,Chen. Active Filter Design, Hayden, | 982.

Tedeschi, Franck. Active Fiiter Cookbook, Tab Books No 1133, 1979.
Hilburn, Johnson. Manual of Active Filter Design, McGraw Hill, 1973.
German Langusge:

U. Tietze; Ch. Schenk. Halbleiter-Schaltungstecknik Springer-Verlag, Berlin
Heidelberg, New York/Tokyo 1991.
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VI XK1V

4/8BREGREEF 27177105

FHE v P EER

MAX2745F( % v b (EVE v M) IS, 8XEMRBER T 1 L7
MAX274, SR¥StAV 7 ¢z 7, $1-70 F 7 1 7PCR—F
AEEINTEY . IS EMTEERER O —/ Y2/
SRR Z T NIHERTEETT, YFLAHDT 1L
SEXEBYZ bz 7Tl 71 NI FEHINELERN
HBEELEBRD, 7539w o854 TNT 1Ly (INFT—2Z,
FrbEL 7, Ryt)DRE, K-, Q0 BRU, L
D7 NI EELAZERTH0ICLELEESHET 2
—eHTEET, FLT. ZOEHAPCR— FIZEEL,
MAX274(Z B 7 L a »EIZdHh Ay — FiEGL T
RTINS EEYVET, Zhicd VERBROERNTE,
TOrEA THEVICHASD IR, BEEECILHTE
2T, 7OLSATEEEBEGTORRI2(FLICINLS L
5. BERKOPCE—FOL A 77 M, ZOMAX274 PCR
—FOLIT7IrERELIZLTTEL,

i S

&

QO —/XR/INL FRR - T 1 LF ORREEBEOER
@B —VEEE(F) @ 100Hz~150kHz
QNI —2, Fxad, NvILOEEEYER—b
OREHBY 7 I A
s T4 NTRE, K-, Q%ETE
T A LIEA ., i BEE) OOy M (T
WP EEDTIDRER)
c T A NTERIZLBERIREOSTE
QT OPCHE— F{F % :
« 74T VERL & BRI TAIREIC T BPCAR— F (EE A
ENIEE S K — F EICHBAT 1)
2XARB I AL EART—FERTIZLIZLEN,
SR AING HMEE T, TALFTNT 17 AIC
Bk arERLICER
s +EVE—, I F a2 FIEVERENE

BE

BOARD TYPE
Plastic DIP — Through Hole

PART TEMP. RANGE
MAX274EVKIT 0°Cto +70°C

B X b

QUANTITY COMPONENT SYMBOL
1 MAX274ACNG Filter IC None
1 MAX274 Filter Circuit PC Board None
2 BNC Screw-In Connectors None
3 Banana Jacks None
4 Standoffs, 4-40 Screws None
2 10uF/16V Dipped Tantalum C1,C4o0r

Capacitors CS1

2 0.1uF Ceramic Capacitors C2,C3
1 FlerDesign Softuare None

& MAX2TAEREF v MZIX. 71 WV ZEHETRA VY 7 b7 7,
PCAR— K, MAX2T4, LW EFa A FAEENRTL
7,

M AT /94eMYOS /SLEXVIN/PLEXVIN
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4/8REwIFRETF 2717 71N

FANFEFAYZ b7

i CEELTEECEAL TR, 77 1/% *README.DOC”
EFryo

AAbF=0

IBM2 > /$FPOPC, /N— 3 2.0l ERD5( > FD0S7 0
YE—E TR EZA4T7 RU, ~FP LR TFT 1
v . CGA., EGA, VGAHDWEZAEALNRFOF 1 AT
L—HBEBTT, 1. N—FFARZ 3147, 30
W7 AV E—F 122 FS47DELLANLETT,

TASSLEA A P—ILTBIZE., F1RAZ ST
7Oy E—%AN, “A:INSTALL” (& 7z(3B : INSTALL) &
AAL, UMTFRZY =2 EDIGRIZE-STTFEWL, 1202
b—IL#E, SFILTER” & AHL, 707546525 — 3
TFaWw, FSA47/F4L o b —DEBH, V7 0z
TAAP—=ILHATHEZZ L H#ERLTT I,

~N7

Y7 P9z T HEAA =L L%, DOSLE T, “TYPE
FILTER.HLP>PRN” & AH$2Z xicLY, Z7 1%
“FILTER.HLP” ¢y/v— FaE—%#EIRL TF& v, 2o~
L7EEOGIE—E, VZFPIZTEEOAI R FZ7
ar e ?2aFNELTEIZENTEETT, Ihid, FI
F—H|L, A7 =2 LDIERIZEIZ &L TV
PO T T S LA LERITEZ T,

REHE

H2i27r T L IS BNCOAR 2P RUNF T vy 2 &
FELEFT, Vo GNDL V- vy 2 S EREIZVS,
GND, V_ERENHFICERAERL 7, MAX2T4
DIC(XIE, BEASEICY &y M ERREINSLD
IZBALET,

. 74 NI AT 0 — Fsyy Z3R (RIA~R4A, RIB~R4B,

RIC~R4C, RID~RAD} % E#EL 27, Zh5DEHRD
iz, BRTB7ALFIZL-TERY, F—FL—
PRETFL LD T ALTZHE V79T ERV
THRDHBZEHTEET, RSIRURSZEE (£ THIE
i3, A—R o 2HIEEEWRES 1 TRV RS
A FIIMEALALOVTLCEE N,

T8z y b T—2 (F—4% > — | OBIERELTHRNEA
BE&2MBL, 7405V 7 b7 z7 TIER_~RIO_T
RENTLET)ERAVIBESICIIUATOFETIT-
TLEEw,

PCRE—FLERTS o F L= bENEBL IR
b & HIBET B (F2), POR— FOREIZT, TRZ v b
D= DTS FaP v N—gaBUTPCR— F
EDTF PP —RIZERT D224 - T(H3I).
BEOEERERAIENTRER2Y F7—Z7ICE
BB ET,

STAITDOFF WI;IES

STAPIJ DOFF

MAX274 8TH-ORDER
CONTINUOUS FILTER

4 BPOR

SEC A [ NP LT

<
!
I
I
y

/

BANANA/ BNC
L~ JACKS
E
OUTRUT
\/ p—
? REV C ?
| [
STANDOFF GROUND STANDOFF
TRACE
2., MAX2745Ffi+ v + OERRECER
VI 212Vl
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4/BRERIFEEF 0T 17 1Y

VIEW FROM BOARD
UNDERSIDE
(TRACE SIDE)

3, T8Iy b T—2 &#BWLEPCR— FOESR
WRIER A —H
B ®E 5 14 7 P -
1%, 0.1%, . Dale
Others ';,"TeFtaé;':;“S 402-371-0800
5-100ppm/°C FAX: 402-644-4206
Surface Mount |KOA Speer
1%, 0.1% RN73H2B 814-362-5536
RN73E2B FAX: 814-362-8883
o o Precision Resistive Products
; /O’r?{/‘jcﬁj 0 |pR RL Series  |319-394-9131
ppi FAX: 319-304-9280

3. BEAIRATAWNIC WTICEEREL T I, +5Y
XF+HIWVOE—EESHENES
FHEHA. 7)) HEHEFT B, CI,

{243 RSI R URS2 (&
C2, CSI&=FELEL, C3,

WV AKXV

CA5HIfEdT 5, EOBREVLIZ, BRI Z 2 FEV-IC
MAFT.GNDICIFAHER LA OTLZEW, Fa7
JEEEME(+5Y) T, RSIZURS2IIEIE L, BED
F. B 73> F&¥th¥Fh, Vi, V-, GNDIBFIZED
mLET,

BB arEBEMN(H RS- R)ERT SN &7

1NBrZ 5 (A B, C D) TOF/QBESHERT
Bzl AEBICET A M EERLTTa W, &%
EORERRELERTZHEICIE, 27207+ 5
A1 HF5BVCTEARBCESAEL £9, F 2 QEE
FHEIZOWTE, F—F>—bD ‘Fo QOAIE" OIF
BH#ZRELTLFEaWL, ZhosnlEAFEE, A—N
RELUNL PN TEETE LT,

TANTEIL a3 ATHOREQEBIET BIZIE. T2

P R4 —7ESHINAIZEDI L, BPOAEBIE L 9, Fo
(3. INAE BPOATOHARZEA BN ADEREETT., Q
FRAUZL>TRHONET,

Q=FPK/—3dB/ss> K 1E

Z I T, FPKIZBPOA TS 1 A BRKICH 2 ERET

(For B ). —3dB/v> FIBIIBPOAD E—2 &
A BIBRET DL IL2OOABENELETL
(29, ZOLIWBIFERB, C. DIZOWTEBLETS,
HMIC LTI, F—v S — b2 N F/RRH
H BEERBLTTEW,

BE—EBRET7A L 52HE2HEIHEEHIZE. 71iL7
ICEDMME M BERIE. ABT7 7R3 ET— VEE
IZEETHL51Z0 VeV RIT YhaofE” LT
Ly,

. O 7 A NS IEEEBRT B0, 7140517

arEART—F(FEFHEHEFNC)ERLET,
BIZIE, 8RO FNAT A IILZ EBRT B2,
BPOA & INB, BPOB & INC, BPOC & INDFSJIZ & + 2 /x—i§
AL ET, ANESEINAIZEIIL, 715 HA
(FOUTDA /SN ET, & LELSE, INPUTRUY
OUTPUTMBNCa®R 2 # %, h AT —FENhT7 1%
ODAHDIZS vy o —BEROCTERLET, O—
A7 1 DFEIZIE, HOIZLPORAWTE LS &
AEART—FLET, BROT L5 T, EH
LWt a®EIBRL.SRULEDBR7 1L %
HBRT 5B EICIEMAX2TANOPCRE— F 5B X T35 ¢
T a i A—FLTLEE N,
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circiut patent licenses are implied.
Maxim reserves the righyt to change the circuitry and specifications without notice at any time.
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