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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 6.90mW/°C above +70°C)............... 552mwW
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—MAX7408/MAX7411

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

PARAMETER | SYMBOL | CONDITIONS | MIN TYP MAX | UNITS
FILTER
Corner-Frequency Range fc (Note 1) 0.001 to 15 kHz
Clock-to-Corner Ratio feLk/fc 100:1
Clock-to-Corner Tempco 10 ppm/°C
Output Voltage Range 0.25 Vpp - 0.25 \
Output Offset Voltage VOFFSET | VIN = Vcom = VbDp/ 2 +4 +25 mV
DC Insertion Gain with Output B
Offset Removed Vcom = Vbp/ 2 (Note 2) 0 0.2 0.4 dB
Total Harmonic Distortion plus fiN = 200Hz, VIN = 4Vp-p,
Noise THD+N measurement bandwidth = 22kHz 81 dB
Offset Voltage Gain Aos OS to OUT 1 VIV
Input, COM externally driven \% -0.5 \% %) +0.5
COM Voltage Range Vcom V
Output, COM internally driven \% -0.2 \% %’ +0.2

Input Voltage Range at OS Vos Measured with respect to COM +0.1 Vv
Input Resistance at COM Rcom 110 180 kQ
Clock Feedthrough Ta = +25°C 5 mVp-p
Resistive Output Load Drive RL 10 1 kQ
Maximum Capacitive Load
at OUT CL 50 500 pF
Input Leakage Current at COM SHDN = GND, Vcom = 0to Vpp +0.2 +10 pA
Input Leakage Current at OS Vos =0to Vpp +0.2 +10 pA
CLOCK
Internal Oscillator Frequency fosc Cosc = 1000pF (Note 3) 19 27 34 kHz
Clock Output Current
(Internal Oscillator Mode) lcLK =12 =20 WA
Clock Input High ViH 4.5 Vv
Clock Input Low ViL 0.5 Vv

2 MAXIMV
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ELECTRICAL CHARACTERISTICS—MAX7408/MAX7411 (continued)

(Vpp = +5V; filter output measured at OUT, 10kQ || 50pF load to GND at OUT, SHDN = Vpp, OS = COM, 0.1uF from COM to GND,
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 1.16 1.5 mA
Shutdown Current lsion | SHDN = GND 0.2 1 HA
Power-Supply Rejection Ratio PSRR Measured at DC 70 dB
SHUTDOWN
SHDN Input High VSDH 45 v
SHDN Input Low VspL 05 v
SHDN Input Leakage Current VsrpN = 0'to Vpp +0.2 10 pA

ELECTRICAL CHARACTERISTICS—MAX7412/MAX7415

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

PARAMETER \ SYMBOL \ CONDITIONS \ MIN TYP MAX | UNITS
FILTER CHARACTERISTICS
Corner-Frequency Range 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 Vpbp - 0.25 \
Output Offset Voltage VoFrseT | VIN = Vcom = VbD/ 2 +4 +25 mV
DC Insertion Gain with Output B
Offset Removed Vcom =Vpp/ 2 (Note 2) 0 0.2 0.4 dB
Total Harmonic Distortion plus fiIN = 200Hz, V|N = 2.5Vp-p,
Noise THD+N measurement bandwidth = 22kHz 79 dB
Offset Voltage Gain Aos OS to OUT 1 VIV
COM Voltage Range Vcom \%— 0.1 vng \% + 0.1 Vv
Input Voltage Range at OS Vos Measured with respect to COM +0.1 \
Input Resistance at COM Rcom 110 180 kQ
Clock Feedthrough Ta = +25°C 3 mVp-p
Resistance Output Load Drive RL 10 1 kQ
Maximum Capacitive Load
at OUT CL 50 500 pF
Input Leakage Current at COM SHDN = GND, Vcom = 0 to Vpp +0.2 +10 pA
Input Leakage Current at OS Vos = 0to Vpp +0.2 +10 pA

MAXIMN 3
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ELECTRICAL CHARACTERISTICS—MAX7412/MAX7415 (continued)

(Vpp = +3V, filter output measured at OUT pin, 10kQ || 50pF load to GND at OUT, SHDN = Vpp, OS = COM, 0.1uF from COM to
GND, fcLk = 100kHz; Ta = TmIN to Tmax, 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) 19 27 34 kHz
(Clrlwct)gfnguct)ps%ti&grel\?lgde) oK | Vowk=0or3v =e =20 KA
Clock Input High ViH 25 Vv
Clock Input Low ViL 0.5 V
POWER REQUIREMENTS
Supply Voltage VbD 2.7 3.6 \
Supply Current IDD Operating mode, no load 1.13 1.5 mA
Shutdown Current IsSHDN | SHDN = GND 0.2 1 PA
Power-Supply Rejection Ratio PSRR Measured at DC 70 dB
SHUTDOWN
SHDN Input High VSDH 2.5 V
SHDN Input Low VspL 0.5 v
SHDN Input Leakage Current V SHDN = 0 to Vpp +0.2 +10 LA

ELLIPTIC FILTER (r = 1.6) CHARACTERISTICS —MAX7408/MAX7412

(Vpp = +5V for MAX7408, Vpp = +3V for MAX7412; filter output measured at OUT; 10kQ | 50pF load to GND at OUT; SHDN = Vpp;
Vcom = Vos = Vpp/ 2; fcLk = 100kHz; Ta = TmiN to Tmax; unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
fin = 0.34fc -0.4 -0.2 0.4
fin = 0.63fc -0.4 0.2 0.4
. . fin = 0.84f¢c -0.4 -0.2 0.4
\l/c;r?g%nGGa?rlwnError Removed fin = 0.96fc 0.4 0-2 04 dB
(Note 4) fin = fc 07 02 02
fiN = 1.60fc -53.4 -50
fin = 1.90fc -53.4 -50
fin = 4.62fc -53.4 -50

4 MAXIMN
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ELLIPTIC FILTER (r = 1.25) CHARACTERISTICS —MAX7411/MAX7415

(Vpp = +5V for MAX7411, Vpp = +3V for MAX7415; filter output measured at OUT; 10kQ || 50pF load to GND at OUT; SHDN = VDD,
Vcom = Vos = Vpp/ 2; fcLk = 100kHz; Ta = TmiN to Tmax; unless otherwise noted. Typical values are at Ta = +25°C.) (Note 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS
fin = 0.38fc -0.4 -0.2 0.4
fin = 0.68fc -0.4 0.2 0.4
. _ fin = 0.87fc -0.4 -0.2 0.4
wifsrg%nci?:&ror Removed fin = 0.97fc 0.4 0.2 04 dB
(Note 4) fin = fc -0.7 -0.2 0.2
fiIN = 1.25fc -38.5 -34
fin = 1.43fc -37.2 -35
fiN = 3.25fc -37.2 -35

Note 1: The maximum fc is defined as the clock frequency fcLk = 100 - fc at which the peak SINAD 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) = 27 - 103/ Cosc (Cosc in pF).

Note 4: The input frequencies, fiN, are selected at the peaks and troughs of the ideal elliptic frequency responses.

goodgdgd

(Vpp = +5V for MAX7408/MAX7411, Vpp = +3V for MAX7412/MAX7415; fcLk = 100kHz; SHDN = Vpp; Vcom = Vos = Vpp / 2;
Ta = +25°C; unless otherwise noted.)

MAX7408/MAX7412 MAX7411/MAX7415 MAX7408/MAX7412
FREQUENCY RESPONSE FREQUENCY RESPONSE PASSBAND FREQUENCY RESPONSE
20 —T = 20 —T = 02 N g
fc=1kHz |2 fo=1kHz |2 z
0 r=16 —§ 0 r=1.25 —§ 0 \ ,/ A §
-20 20 02 N // /
N \V}
8 -0 8 -4 {" e g 04
= = =
3 0 N 3 %0 3 06
-80 -80 -08
-100 -100 A0 }io=1kHz
r=16
-120 -120 12 L |
0 1 2 3 4 5 0 1 2 3 4 5 0 204 408 612 816 10%
INPUT FREQUENCY (kHz) INPUT FREQUENCY (kHz) INPUT FREQUENCY (Hz)
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(VDD = +5V for MAX7408/MAX7411, Vpp = +3V for MAX7412/MAX7415; fcLk = 100kHz; SHDN = Vpp; Vcom = Vos = Vpp / 2;
Ta = +25°C; unless otherwise noted.)

MAX7411/MAX7415 MAX7408/MAX7412 MAX7411/MAX7415
PASSBAND FREQUENCY RESPONSE PHASE RESPONSE PHASE RESPONSE
0.2 = 0 o 0 s
g ‘ b ‘ ‘ I
™\ PanN g N fo=1kHz_|& ™~ fo=1kHz |5
TN / : 0 N ~16 |5 00 ™~ =125
-02 N / & -100 ™N 7 \
- N 2 N Z N
™ = N\ & -200
. -04 S -150 \ S N
= =) =) \
= 06 £ 200 A £ -300
08 2 250 S0 \
10 & 300 = \
fo=1kHz -500
42 Frioios 350 \
| | — N—]
14 -400 -600
0 204 408 612 816 1.0 0 02 04 06 08 10 12 14 16 0 02 04 06 08 10 12 14 16
INPUT FREQUENCY (Hz) INPUT FREQUENCY (kHz) INPUT FREQUENCY (kHz)
MAX7408
SUPPLY CURRENT TOTAL HARMONIC DISTORTION PLUS NOISE
vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. TEMPERATURE vs. INPUT SIGNAL AMPLITUDE
117 5 1.20 ~ 0 .
z g N E
5 119 F—INY g 10 See TABLE A [
116 : 118 \\ z 20 :
= = Vpp = +5V
E s ERAL bp=* \\ _
= - o -30
& / = 116 \\ =
& N < @ -40
S 7 S 115 N \\ 2
- Y AN N g \
a & Vpp = +3V =
= 113 S DD =+ N -60 \
1 112 \. -70 N B
' » \\ 80 e /|
N
m 1.10 -90
25 30 35 40 45 50 55 60 -40 20 0 20 40 60 80 100 0 1 2 3 4 5
SUPPLY VOLTAGE (V) TEMPERATURE (°C) AMPLITUDE (Vp-p)
MAX7411

TOTAL HARMONIC DISTORTION PLUS NOISE
vs. INPUT SIGNAL AMPLITUDE

0 -
I =
10 SEE TABLE A % . ags
2 Table A. THD + Noise Test Conditions
g -3 LABEL| TN fc | fc.k | MEASUREMENT
5 w0 (Hz) | (kHz) | (kHz) | BANDWIDTH (kHz)
2 . A 200 1 100 22
= B 1K 5 500 80
\\
70 S~ T B
-80 -.‘EVL‘_"
% A
-90
0 1 2 3 4 5

AMPLITUDE (Vp-p)
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(VoD = +5V for MAX7408/MAX7411, Vpp = +3V for MAX7412/MAX7415; fcLk = 100kHz; SHDN = Vpp; Vcom = Vos = Vpp / 2;
Ta = +25°C; unless otherwise noted.)

MAX7412 MAX7415
TOTAL HARMONIC DISTORTION PLUS NOISE TOTAL HARMONIC DISTORTION PLUS NOISE
vs. INPUT SIGNAL AMPLITUDE vs. INPUT SIGNAL AMPLITUDE
0 - 0 .
\ T \ i
10 SEETABLEA |5 10 SEETABLEA |2
Z 2
-20 = -20 =
Z -3 Z -0
+ -5 +
o o
= 60 \\ = 60 NE
70 N B 70 N B
~ 3=
80 T \J 80 p 7 "~
. >
90 -90
0 05 10 15 20 25 30 0 05 10 15 20 25 30
AMPLITUDE (Vp-p) AMPLITUDE (Vp-p)
INTERNAL OSCILLATOR PERIOD INTERNAL OSCILLATOR PERIOD INTERNAL OSCILLATOR FREQUENCY
vs. SMALL CAPACITANGE (in pF) vs. LARGE CAPACITANCE (in nF) vs. SUPPLY VOLTAGE
120 e 12 - 274 o
) A :
Vpp = +5V / g Vpp =+8V / g 27.3 g
100 \Y% S 10 | iz =T :
2 z =972 ™
S 80 - = 3 _ S \\
% // Vpp =+3V % /7 Vpp = +3V é 271 \
§ 60 / § 6 / E 270 \\
5 . / 5 / £ 269
8 / r g f 228
o
20 2 267 |~ Cosc = 1000pF N
0 0 26.6 |
0 500 1000 1500 2000 2500 3000 3500 0 50 100 150 200 250 300 350 20 25 30 35 40 45 50 55
CAPACITANGE (pF) CAPACITANCE (nF) SUPPLY VOLTAGE
INTERNAL OSCILLATOR FREQUENCY DC OFFSET VOLTAGE DC OFFSET VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE vs. SUPPLY VOLTAGE
28.0 o 0 . 0 -
= NG \\ % | 05 % 05 %
£75 PN Y Vs | = R -
~ AN \\DD’ E 10 Vop =43V e
z N & S 5
3210 N = A5 v Gl AN
S 25 N V- | 32 e ™.
2 26. N o -’ v 225 N
: N s | ~
3 N e L~ Vpp=+5V S 30
S 260 L
30 = 35
Cosc = 1000pF — ’
255 L | 35 40
50 -30 -10 10 30 50 70 90 110 40 20 0 20 40 60 8 100 25 30 35 40 45 50 55
TEMPERATURE (°C) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
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FLTER foLk fin Vin TYPICAL HARMONIC DISTORTION (dB)
(kHz2) (Hz) (Vp-p) 2nd 3rd 4th 5th
500 1k -85.5 -78.4 92.8 -86.9
MAX7408 4
100 200 -88.2 -83.1 93 -89.5
500 1k -90 -80 92 -88
MAX7411 4
100 200 -88 -86 92 88
500 1k -86.6 93.1 90 -85.6
MAX7412 2
100 200 -88.2 -85.1 -88.9 -85.7
500 1k -87 -86 -90 90
MAX7415 2
100 200 -90 -87 -90 -90
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JEDEC %‘
-1 INCHES MILLIMETERS | [INCHES MILLIME TERS =
MIN | MAXx | MIN | MAX | MIN | MAX | MIN | MAX
A [0.037 [0.043 [0.94 110 |--- [0043 [--- [110
Al [0.002 [0.006 [0.05 015 [0.002 [0.006 [005 015
B 0010 [0014 [025 036 [0010 [0016 [025 [040
E H c_[0.005 [0.007 [0.13 018 [0.005 [0.009 [013 023
D o116 [0120 [2.95 305 0114 |0122 [29 31
e [ 00256 BSC 0.65 BSC 0.0256 BSC 0.64 BSC
E [ou6 Joaeo [2.95 305 [om4 0122 [29 |31
H [0188 [0.198 [4.78 503 | 0193 BSC 4.9 BSC
L [0.016 [0.026 [0.41 0.66 [0.016 | 0.027 [0.40 070
« | 0° 6° 0° 6 0° 6° 0° 6°
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NOTES: /VI /J x I /VI

1. D&E DO NOT INCLUDE MOLD FLASH. PAGPRIETARY INF DR

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15nmC.0067. =

3. CONTROLLING DIMENSION: INCHES. 8LD uMAX PACKAGE OUTLINE DWG.

4. MEETS JEDEC MO-187. APPROVAL DOCUHENT CONTROL NG REV L
21-0036 [ !

MAXIMN "

SIVLXVIN/CIVLXVIN/L LVLXVIN/SOVLXVIN



MAX7408/MAX7411/MAX7412/MAX7415

ogoooonooonoonnnn
gooooooonononnn

0oo0oo@o)

PDIPNEPS

E
D * ~—FE1—
|
B | I |
A3 i !

i \

\
\

~ailla 0°-15°

\
\
\

Bl EechL

eB—

£z=%

INCHES MILLIMETERS INCHES MILLIMETERS

MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N [KS00!
Al-—- 10200 | --— |508 D 10.348]0.390 | 884 | 991 |8 |AB
AL[001S |-—- 1038 | ——-— D 10.735(0.765|18.67 [19.43 |14 |AC
A2|0.125 10175 |3.18 [4.45 D 10.745]0.765|18.92 [19.43 |16 |AA
A3]0.055 10,080 |1.40 [2.03 D 10.885(0.915 |22.48|23.24|18 |AD
B |0.016 0022|041 056 D 1015 [1045 |25.78|26.54|20|AE
B1]0.045 0065 |1.14 |1.65 D114 1265 |2896|32.13 |24|AF
C |0.008 |0.0le |0.20 |0.30 D |1.360 [1.380 |34.54|35.05|28|*5

D1/0.005 |0.080 |013 |2.03

F 10,300 |0.325|7.62 |8.26 NOTES:
£1[0.240[0.310 [6.10 |7.87 L NDLD FLASH DR PROTRUSTENS NOT
e [0.100 —-——— |2.54 R TO EXCEED .1S5mm (006"

3. CONTROLLING DIMENSION: MILLIMETER
eA|0.300 | - /.62 | == 4, MEETS JEDEC MSO01-XX AS SHOWN
— — 5
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B 0.400 10.16 IN ABOVE TABLE

L [0.115 [0.150 |2.92 |3.81 N NseR pEPEn n0g8AE

AAAXNAM pacioce FaHILY IUTLING POIP 200 || L [ 21-0043 A
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