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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o -0.3V to +6V
IN, OUT, COM, OS, CLK, SHDN ................ -0.3Vto (Vpp + 0.3V)
OUT Short-Circuit Duration.............coooeiiiiiiiiiiieee 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)............. 330mwW

Operating Temperature Ranges

MAX74 _ _C_A

MAX74 _ _E_A
Storage Temperature Range ...........ccccceeovinn, -65°C to +160°C
Lead Temperature (soldering, 10S€C) .......cccccovvvvverrinnn. +300°C

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

(Vbp = +5V, filter output measured at OUT, 10kQ2 Il 50pF load to GND at OUT, OS = COM, 0.1puF capacitor from COM to GND,
SHDN = Vpp, fcLk = 100kHz, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
FILTER CHARACTERISTICS
Corner Frequency fe (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 V
Output Offset Voltage VOFFSET | VIN =Vcom = Vpp/ 2 +4 +25 mV
S e, Voo =Yoo, 2 (N 02 o o2 | o
Total Harmonic Distortion THDsN | fIN=200Hz, Vi = 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 V
Output, COM unconnected 2.3 2.5 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
It/loa;émsjrriceCapacmve Output cL 50 500 oF
Input Leakage Current at COM SHDN = GND, Vcom = 0to Vpp A 10 pA
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
(nternal Gscilltor Mode) oLk | Vouk =0 or sV £135 520 | pA
Clock Input High VIH 4.5 \
Clock Input Low ViL 0.5 V

2 MAXIV
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ELECTRICAL CHARACTERISTICS—MAX7409/MAX7410

(Vpp = +5V, filter output measured at OUT, 10kQ Il 50pF load to GND at OUT, OS = COM, 0.1pF capacitor from COM to GND,
SHDN = Vpp, fcLk = 100kHz, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

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

(Vpp = +3V, filter output measured at OUT pin, 10kQ Il 50pF load to GND at OUT, OS = COM, 0.1uF capacitor from COM to GND,
SHDN = Vpp, fcLk = 100kHz, Ta = TmIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

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, Vcom = 0 to Vpp +0.1 +10 pA
Input Leakage Current at OS Vos = 0to Vpp +0.1 +10 HA

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—MAX7413/MAX7414 (continued)

(Vpp = +3V, filter output measured at OUT pin, 10kQ Il 50pF load to GND at OUT, OS = COM, 0.1uF capacitor from COM to GND,
SHDN = Vpp, fcLk = 100kHz, Ta = TmIN to TmaXx, unless otherwise noted. Typical values are at Ta = +25°C.)

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

(VDD = +5V for MAX7409/MAX7410, Vpp = +3V for MAX7413/MAX7414, filter output measured at OUT, 10kQ |l 50pF load to GND at
OUT, SHDN = Vpp, fcLk = 100kHz, Ta = TmIN to TmAX, 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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(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 T~ % 0 ~ % -0.4 \\ %
8 -10 \ -08 \
| N
-16 N -20 \\ 12 N
g N g g N
= u \\ = W = 16 N\
[da} \ (&) (s}
3 N 40 20
40 50 AN 24 \
-48 N -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 (H2)
MAX7410/MAX7414 MAX7409/MAX7413 MAX7410/MAX7414
PASSBAND FREQUENCY RESPONSE PHASE RESPONSE PHASE RESPONSE
(BUTTERWORTH) (BESSEL) (BUTTERWORTH)
05 e — 0 T 12 0 —T s
fo=TkHz |2 i} : fo=1kHz |3
0 c : N f = 1kHz : 0 o o =1kHz :
N\ = 50 N : N =
05 \ 2 \ @ -100 \\
g ! \ & -100 \\ £ 150 AN
) = \ = \\
= 15 = o
& 2 150 \\ & 200 N
2.0 [77) 177]
N \ 0 ™S 300 AN
-3.0 B ~
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
vs. SUPPLY VOLTAGE .
119 . Table A. THD+N vs. Input Signal
- // Amplitude Plot Characteristics
= 117 LABEL fiN fc fcLk MEASUREMENT
= / (Hz) | (kHz) | (kHz) | BANDWIDTH (kHz)
. v
2 /] A 200 1 100 22
3 115 v B
~ / 1k 5 500 80
2 114 v
? 113 ,/
A

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

unless otherwise noted.)
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V/div
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B: MAX7409 BESSEL FILTER RESPONSE; fc = 5kHz
C: MAX7410 BUTTERWORTH FILTER RESPONSE; f¢ = 5kHz
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01. MAX7410/MAX7414000 000 (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

00. MAX7409/MAX74130 000 00 (typ)

TYPICAL HARMONIC DISTORTION (dB
FILTER fcLk fin VIN (dB)
(kHz) (H2) (Vp-p) 2nd 3rd 4th 5th
500 1k -82.5 -79 -88.8 -91.1
MAX7409 4
100 200 -83.5 -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
gmgoad googono
PART TEMP. RANGE PIN-PACKAGE TRANSISTOR COUNT: 1457
MAX7413CUA 0°C to +70°C 8 PMAX
MAX7413CPA 0°C to +70°C 8 Plastic DIP
MAX7413EUA -40°C to +85°C 8 UMAX
MAX7413EPA -40°C to +85°C 8 Plastic DIP
MAX7414CUA 0°C to +70°C 8 UMAX
MAX7414CPA 0°C to +70°C 8 Plastic DIP
MAX7414EUA -40°C to +85°C 8 PMAX
MAX7414EPA -40°C to +85°C 8 Plastic DIP
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EoH INCHES MILLIMETERS
MIN MAX MIN MAX
A [0.036 [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 [0.007 013 018
D |o116 0120 [2.95 3.05
B 0.0256 0.65
E |o16 [ote0 [295 3.05
H [o1s88 [0198 [4.78 5.03
L [o016 [0.026 |0.41 0.66
- D — o DO 60 OO 60
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NOTES
1. D&E DO NOT INCLUDE MOLD FLASH. :i”:z‘m‘” INFORMATION
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1SmmC.006">.
8LD uUMAX PACKAGE OUTLINE DWG.
3. CONTROLLING DIMENSION: INCHES ARGV BOERENT VTR G v
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MAX7409/MAX7410/MAX7413/MAX7414
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INCHES _ [MILLIMETERS INCHES _ [MILLIMETERS
MIN [ MAX | MIN | MAX MIN [ MAX | MIN | MAX | N [isul

Al-—- [0.o00| ——— |5.08 | [D]0.348(0.390 | 8.84| 991 |8 |AB
A1[0.015 |-—- [0.38 | -—— | [D]0.735]0.765|18.67 [19.43 |14 |AC
£2[0.125 0175 |318 445 | [D[0.745]0.765|18.92 [19.43 |16 |AA
A3[0.055 0,080 |1.40 |2.03 | D [0.885]0.915 |p2.48|23.24]18 |AD
B [0.016 0.022 [0.41  0.56 | |D|L015 |1.045 |25./78|26.54]20 |AE
B1[0.045]0.065 |1.14 [1.65 | [D |14 [1.265 |28.96|32.13 |24|AF
C [0.008 [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

£1[0.240[0.310 [6.10 [7.87 5. WD PLASH TR BRATRUSIONS MO

e 10100 | === 1254 — 3 ggNgéEEE?NGBSIT{(NOSOISDE: MILLIMETER
eA|0.300 | ——=- |/62 | ——— 4. MEETS JEDEC MSO0I-XX AS SHOWN

eB _—— 0‘400 _—— 10‘16 IN ABOVE TABLE

L [0.115 |0.150 [2.92 |3.81 RIS
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