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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o, -0.3V to +6V
IN, OUT, COM, OS, CLK, SHDN ................ -0.3V to (Vpp + 0.3V)
OUT Short-Circuit Duration.............cooovviiieiiiiiieiieeeee 1sec
Continuous Power Dissipation (Ta = +70°C)
8-Pin DIP (derate 9.09mW/°C above +70°C)............... 727TmW
8-Pin uMAX (derate 4.1mW/°C above +70°C)............. 330mw

Operating Temperature Ranges
MAX74 _ _C_A
MAX74 _ _E_A

Storage Temperature Range ...................

Lead Temperature (soldering, 10sec)

Stresses beyond those listed under “Absolute Maximum 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 to

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS—MAX7409/MAX7410

(VpD = +5V, filter output measured at OUTOIIDBOpF load to GND at OUT, OS = COM, & lcapacitor from COM to GND,
SHDN = \bp, fcLk = 100kHz, K = TMINto Tuax unless otherwise noted. Typical values arest ¥25C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
FILTER CHARACTERISTICS
Corner Frequency fc (Note 1) 0.001to 15 kHz
Clock-to-Corner Ratio foLk / fe 100:1
Clock-to-Corner Tempco 10 ppm/°C
Output Voltage Range 0.25 Vpp-0.25 \
Output Offset Voltage VOFFSET | VIN =Vcom = VpDp/ 2 +4 +25 mV
S e e Voo =Yoo/ 2 (e 2 02 o 02| a
Total Harmonic Distortion THDsN | fIN=200Hz, VN = 4Vp-p, MAX7409 -85 4B
plus Noise measurement bandwidth = 22kHz | MAX7410 -78
Offset Voltage Gain Aos OS to OUT 1 VIV

Input, COM externally driven 2.0 2.5 3.0
COM Voltage Range Vcom Vv
Output, COM unconnected 2.3 25 2.7

Input Voltage Range at OS Vos Input, OS externally driven Vcom 0.1 Vv
Input Resistance at COM Rcom 110 180 kQ
Clock Feedthrough 5 mVp-p
Resistive Output Load Drive RL 10 1 kQ
lli/loa;émsjrriceCapacmve Output cL 50 500 oF
Input Leakage Current at COM SHDN = GND, Vcom = 0 to Vpp A 10 bA
Input Leakage Current at OS Vos = 0to Vpp +0.1 +10 pA
CLOCK
Internal Oscillator Frequency fosc Cosc = 1000pF (Note 3) 21 30 38 kHz
(Intermal Gacillator Mode) oLk | VoLk=0orsv £135 220 | A
Clock Input High VIH 45 Vv
Clock Input Low ViL 0.5 Vv
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ELECTRICAL CHARACTERISTICS—MAX7409/MAX7410

(Vpp = +5V, filter output measured at OUTQIDEOpF load to GND at OUT, OS = COM, & lcapacitor from COM to GND,
SHDN = \bp, fcLk = 100kHz, A = TMINto TuAx unless otherwise noted. Typical values aresp: #23C.)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS |
POWER REQUIREMENTS
Supply Voltage VbD 4.5 55 \
Supply Current IDD Operating mode, no load 1.2 1.5 mA
Shutdown Current lsmon | SHDN = GND 0.2 1 A
Power-Supply Rejection Ratio PSRR IN = COM (Note 4) 70 dB
SHUTDOWN
SHDN Input High VSDH 4.5 v
SHDN Input Low VspL 05 v
SHDN Input Leakage Current VSHDN = 0 to VpbD +0.2 +10 PA

ELECTRICAL CHARACTERISTICS—MAX7413/MAX7414

(Vpbp = +3V, filter output measured at OUT piQ 1@OpF load to GND at OUT, OS = COM, & Icapacitor from COM to GND,
SHDN = \bp, fcLk = 100kHz, A = TviNto TMAX unless otherwise noted. Typical values arespt #25C.)

PARAMETER | SYMBOL | CONDITIONS | MIN TYP  MAX | UNITS
FILTER CHARACTERISTICS
Corner Frequency fc (Note 1) 0.001 to 15 kHz
Clock-to-Corner Ratio foLk / fc 100:1
Clock-to-Corner Tempco 10 ppm/°C
Output Voltage Range 0.25 Vpp-0.25 \
Output Offset Voltage VorrseT | VIN=Vcom =Vbpp/2 +4 +25 mV
g&é”jfgﬂ'f;f;;ﬂg'&g | Vcom =Vop/ 2 (Note 2) 02 0 402 | dB
Total Harmonic Distortion THDaN | fIN=200Hz, ViN = 2.5Vp-p, MAX7413 -83 4B
plus Noise measurement bandwidth = 22kHz | MAX7414 -81
Offset Voltage Gain Aos OS to OUT 1 VIV
Input, COM externally driven 1.4 1.5 1.6 \
COM Voltage Range Vcom
Output, COM unconnected 1.4 1.5 1.6 \
Input Voltage Range at OS Vos Input, OS externally driven Vcowm £0.1 \Y
Input Resistance at COM Rcom 110 180 kQ
Clock Feedthrough 3 mVp-p
Resistance Output Load Drive RL 10 1 kQ
E/IO?C;mE;JrriUeCapacmve Output cL 50 500 oF
Input Leakage Current at COM SHDN = GND, Vcowm = 0 to Vpp +0.1 +10 pA
Input Leakage Current at OS Vos = 0to Vpp +0.1 +10 HA
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ELECTRICAL CHARACTERISTICS—MAX7413/MAX7414 (continued)

(Vpbp = +3V, filter output measured at OUT piQ 1@OpF load to GND at OUT, OS = COM, i lcapacitor from COM to GND,
SHDN = \pbp, fcLk = 100kHz, A = TMINto TvAX unless otherwise noted. Typical values arept #25C.)

PARAMETER | sYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
CLOCK
Internal Oscillator Frequency fosc Cosc = 1000pF (Note 3) 21 30 38 kHz
(nternal Gocilltor Mode) lok | VoLk =0or 3V 2135 +20 | pA
Clock Input High VIH 25 Vv
Clock Input Low ViL 0.5 Vv
POWER REQUIREMENTS
Supply Voltage VbD 2.7 3.6 \
Supply Current IDD Operating mode, no load 1.2 15 mA
Shutdown Current ISFbN | SHDN = GND 0.2 1 UA
Power-Supply Rejection Ratio PSRR IN = COM (Note 4) 70 dB
SHUTDOWN
SHDN Input High VSDH 25 v
SHDN Input Low VspL 0.5 %
SHDN Input Leakage Current V3ADN= 0 to Vpp 0.2 +10 HA

MAX7409/MAX7410/MAX7413/MAX7414

FILTER CHARACTERISTICS

(VpD = +5V for MAX7409/MAX74Hp ¥ +3V for MAX7413/MAX7414, filter output measured at @QUIT50PK load to GND at
OUT, SHDN = \pp, fcLk = 100kHz, A= TmINto TwAX unless otherwise noted.)

PARAMETER \ CONDITIONS MIN TYP  MAX \ UNITS \
BESSEL FILTERS—MAX7409/MAX7413
fin = 0.5 A 0.74
Insertion Gain Relative to fin=fc -3.6 -3.0 2.4
) dB
DC Gain fin = 4fc -41.0 -35
fin = 7fc 64.3 -58
BUTTERWORTH FILTERS —MAX7410/MAX7414
fin = 0.5fc -0.3 0
Insertion Gain Relative to fiN=fc -3.6 -3.0 2.4
) dB
DC Gain fin = 3fc -47.5 -43
fiN = 5fc -70 65

Note 1: The maximum fc is defined as the clock frequency fcLk = 100 x fc at which the peak S/ (THD+N) drops to 68dB with a
sinusoidal input at 0.2fc.

Note 2: DC insertion gain is defined as AVoyt/ AV|N.

Note 3: fosc (kHz) = 30 x 103/ Cosc (pF).

Note 4: PSRR is the change in output voltage from a Vpp of 4.5V and a Vpp of 5.5V.
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RIS
(Vpp = +5V for MAX7409/MAX7410, Vpp = +3V for MAX7413/MAX7414, fcLk = 100kHz, SHDN = Vpp, COM = OS = Vpp/2, Ta = +25°C,
unless otherwise noted.)

MAX7409/MAX7413 MAX7410/MAX7414 MAX7409/MAX7413
FREQUENCY RESPONSE FREQUENCY RESPONSE PASSBAND FREQUENCY RESPONSE
(BESSEL) (BUTTERWORTH) (BESSEL)
8 T T |z 10 T T2 0 T T2
fo=TkHz |2 fo=1kHz |3 SN fo=TkHz |2
0 £ 0 g 0.4 N :
™ 2 \ g N g
8 -10 -08 \
N, \\ N
= -16 N = 0 = 12 N
= u \\ = W = 16 \
[da} \ (&) (s}
3 N 40 20
40 50 AN 24 \
-48 \\ -60 -3.0 \
-56 -70 IS -32
0 05 10 15 20 25 30 35 40 45 50 0 05 10 15 20 25 30 35 40 45 50 0 102 204 306 408 510 612 714 816 9181.02
INPUT FREQUENCY (kHz) INPUT FREQUENCY (kHz) INPUT FREQUENCY (Hz)
MAX7410/MAX7414 MAX7409/MAX7413 MAX7410/MAX7414
PASSBAND FREQUENCY RESPONSE PHASE RESPONSE PHASE RESPONSE
(BUTTERWORTH) (BESSEL) (BUTTERWORTH)
» o=tk |2 ' e I : e |
Cc= Z é fo = 1kH ; fC=1kHZ é
0 N T 0 TN
AN =50 N = _ N =
-05 \ @ \ & -100 N
10 = N i N\
g S-100 N S 150
= = \ = \\
= 15 = L
3 2 150 N 2 N
20 \ & \\ 2 N
= a -250
25 \ 200 NG \\
N
30 -300 ~
35 250 -350
0 102 204 306 408 510 612 714 816 918102k 0 02 04 06 08 10 12 14 16 0 02 04 06 08 10 12 14 16
INPUT FREQUENCY (H2) INPUT FREQUENCY (kHz) INPUT FREQUENCY (kHz)

SUPPLY CURRENT

¥s. SUPPLY VOLTAGE Table A. THD+N vs. Input Signal

119 5
s A Amplitude Plot Characteristics
= 117 / . LABEL fiN fc fcLk MEASUREMENT
g / (Hz2) | (kHz) | (kHz) | BANDWIDTH (kHz)
z /’ A 200 1 100 22
3 1.15 v
S % B 1K 5 500 80
% 114 7
113 /,/
112

—

25 30 35 40 45 50 55
SUPPLY VOLTAGE (V)
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REBFRE (RE)

(Vpp = +5V for MAX7409/MAX7410, Vpp = +3V for MAX7413/MAX7414, fcLk = 100kHz, SHDN = Vpp, COM = OS = Vpp/2, Ta = +25°C,
unless otherwise noted.)

THD + NOISE (dB) THD + NOISE (dB)

OSCILLATOR PERIOD (ms)

MAX7409

TOTAL HARMONIC DISTORTION PLUS NOISE

vs. INPUT SIGNAL AMPLITUDE

éEE fABLE A

B
[ L
A S A

0 05 10 15 20 25 30 35 40 45 50

AMPLITUDE (Vp-p)
MAX7414

TOTAL HARMONIC DISTORTION PLUS NOISE

0
-10

vs. INPUT SIGNAL AMPLITUDE

SEE TABLE A
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AMPLITUDE (Vp-p)

SUPPLY CURRENT vs. TEMPERATURE

N~ Vpp =+5V
X
~—_
\\\
/ \\\
Vbp ‘: +3V

TEMPERATURE (°C)

INTERNAL OSCILLATOR FREQUENCY
vs. SUPPLY VOLTAGE

l I
Cosc = 1000pF

AN

N

AN

N\

N

N\

N

25 30 35 40 45 50 5.

SUPPLY VOLTAGE (V)

0

MAX7409 toc12

100

MAX7409 toc15

5

MAX7413

TOTAL HARMONIC DISTORTION PLUS NOISE

vs. INPUT SIGNAL AMPLITUDE

0 ‘ o
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o
> 305 \\ Vpp=+3V —
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FEBFRE (RE)

(VDD = +5V for MAX7409/MAX7410, Vpp = +3V for MAX7413/MAX7414, fcLk = 100kHz, SHDN = Vpp, COM = OS =Vpp/ 2, Ta = +25°C,

unless otherwise noted.)

OUTPUT OFFSET VOLTAGE OUTPUT OFFSET VOLTAGE
vs. TEMPERATURE vs. SUPPLY VOLTAGE
-3.00 . -20 .
-3.25 % _ 25 %
€ 450 Vop =+3V = 20 \\
= Y 5 \ /
§ -3.75 \\ > Yl E -35 /
b Vp = +5V \\ £ \ —
& 400 S 40 A
i \ i \ [/
-425 45 \N%
-450 50
40 20 0 20 4 60 80 100 25 30 35 40 45 50 55
TEMPERATURE (°C) SUPPLY VOLTAGE (V)
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= 2w

v+ QV/div

- 2V/div

U

200us/div

A: 1kHz INPUT SIGNAL
B: MAX7409 BESSEL FILTER RESPONSE; fc = 5kHz
C: MAX7410 BUTTERWORTH FILTER RESPONSE; f¢ = 5kHz

X1. Ny BT I ENTT—IE
T1ILY DS

BifE =R
FREDAAYFRNEv /KT T4 )LY(SCF) &, 2DD
2ROEADSERINETT, EMWAE2DDT7 1LY
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MAX7409/MAX7410/MAX7413/MAX741®D XA v F
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v IES
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T 74O —FARE¥EEFEI DIciE. TRD
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fc = fck/100

REoOy o
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D FHIRBEEISRD K SITRED X,

fosc (kHz)= 30 % 103/Cosc (pF)
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EZZBZCEICE->T, 100:ToryOy 7 d—+F
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Bl Z X, NEBRIRERED100kHzDHBE, NI —F
BREIETkHzE R D £,

70 7BEBHRANLI 2 E=T VR
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5 Z (X, fo kD 100KHzDIHE . ABA VY E=FVRE
48MQEEDET,

BEAY>YYMNYIOVE—R
INSDTFNARICFEIY Yy RN TVE—REHD.,
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VsuppLy

It
0.1uF —L
I Voo Srow
- OUT b—— OUTPUT
INPUT ——IN coMm
MAX7409 U*M]_F 50k
MAX7410 T
MAX7413 1
MAX7414 =
CLOCK —— CLK 0S 50k
0.1uF
GND 50k

3. A7t v REEEK

V+

Vop SHDN j

OUT J— OuTPUT

INPUT —]IN

1

COM [—o—»
MAX7409
MAX7410
MAX7413
V+
V- - _l | | CLOCK —] CLK MAX7414 0S
0.1uF _U.MJ.F

GND T B

V-

*DRIVE SHDN TO V- FOR LOW-POWER SHUTDOWN MODE.
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F#1. MAX7410/MAXMNERREH(typ)

FLTER foLk fin Vin TYPICAL HARMONIC DISTORTION (dB)
(kHz) (Hz) (Vp-p) 2nd 3rd 4th 5th
500 1k -85 67 -86.7 -82
MAX7410 4
100 200 -84 78 -88.7 -88.5
500 1k -85.3 74 871 876
MAX7414 2
100 200 -86.1 -85.5 -85.8 -86.4

&®2. MAX7409/MAXTANERBEEMHtyp)

foLk fin Vin TYPICAL HARMONIC DISTORTION (dB)
FILTER
(kHz) (Hz) (Vp-p) 2nd 3rd 4th 5th
500 1k 825 79 -88.8 91.1
MAX7409 4
100 200 835 -85.4 -88.4 -88.8
500 1k -86 -81 -87.3 -87.9
MAX7413 2
100 200 -86.4 -86.9 87.9 -88.3
B (5 X) F v 715
PART TEMP. RANGE  PIN-PACKAGE TRANSISTOR COUNT: 1457
MAX7413CUA 0°C to +70°C 8 LMAX
MAX7413CPA 0°C to +70°C 8 Plastic DIP
MAX7413EUA ~40°C to +85°C 8 LMAX
MAX7413EPA -40°C to +85°C 8 Plastic DIP
MAX7414CUA 0°C to +70°C 8 PMAX
MAX7414CPA 0°C to +70°C 8 Plastic DIP
MAX7414EUA -40°C to +85°C 8 UMAX
MAX7414EPA -40°C to +85°C 8 Plastic DIP
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ARAYFRNFEF/IZ T 1)L
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NOTES:

1 1 [

B R

1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15mm<.006">.
3. CONTROLLING DIMENSION: INCHES

ER/a

INCHES MILLIMETERS

MIN MAX MIN MAX
A 0036 |0.044 |0.91 111
Al |0.004 |0.008 |0.10 0.20
B [0.010 [0.014 [0.25 0.36
C |0.005 |0.007 [0.13 0.18
D |0l1t6 |0.420 [2.95 3.05
e 0.0256 0.65
E [o116 [0.120 [2.95 3.05
H |0188 [0.198 [4.78 5.03
L [0.016 |0.026 |0.41 0.66
a | 0° 6° 0° 6°

+

bl

8LUMAXD.EPS

PROPRIETARY INFORMATION

TITLE:

8LD uMAX PACKAGE OUTLINE DWG.

APPROVAL DOCUMENT CONTROL NO

21-0036

REV

D

A

Maxim Integrated
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5k, O0—/(X,
ARAYFRFF/IYT )Y

Ny 7r—I(RE)

PDIPN.EPS

E

Bl \EGACALU
eB—=

INCHES MILLIMETERS INCHES MILLIMETERS

MIN MAX | MIN MAX MIN MAX | MIN MAX | N Moot
Al -—— 0200 -—- |5.08 D 0348|0390 | 8.84| 991 |8 |AB
A110.015 |-—- 10.38 - D |0.735|0.7651]18.67 [19.43 |14 |AC
A20.125 [0.175 [3.18 14,45 D |0.745|0765|18.92 |19.43 |16 |AA
A3]10.055 [0.080 |1.40 2.03 D |0.885|0915 |22.48|23.24|18 |AD
B 10016 0022|041 0.56 D |1.015S [1.045 |25.78|26.54|20 |AE
B1/0.045 |0.065 (114 1.65 D114 1265 |28.96|32.13 |24 |AF
C 10,008 |0.012 |0.20 ]0.30 D |1.360 |1.380 |34.54|35.05|28[*5
D1]0.005 [0.080 |0.13 2.03
E |0.300 |0.325|7.62 |8.26 NOTES:
£100.240[0.310 [6.10 |7.87 5 MOLD FLASH Lk PROTROSIONG NOn
=3 0100 - 854 - TO EXCEED .15mm (006"
eA[0.300 | ——— [7.62 & VERTe EDEL Metar e A SN

10.16 IN ABOVE TABLE

L [0.115 |0.150 [2.92 |3.81 e nen o h e oBaE

[“W“;f;gzkwsz:‘gmw][%ECKAGE ALY DUTLINE: PDIP 300}%

ou
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