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HEN
PART TEMP. RANGE PIN-PACKAGE
MAX7400CSA 0°C to +70°C 8 SO
MAX7400CPA 0°C to +70°C 8 Plastic DIP
MAX7400ESA -40°C to +85°C 8 SO
MAX7400EPA -40°C to +85°C 8 Plastic DIP

Ordering Information continued at end of data sheet.
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Ctz2000 PART FILTER RESPONSE \?gf&‘gg‘ﬁ)
MAX7400 Elliptic (r = 1.5) +5
Oo0o00o0no MAX7403 Elliptic (r = 1.2) +5
MAX7404 Elliptic (r = 1.5) +3
MAX7407 Elliptic (r = 1.2) +3
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ABSOLUTE MAXIMUM RATINGS

Vpp to GND
MAXT7400/MAXTA03 ... -0.3V to +6V
MAXT7404/MAXTAQT .o -0.3V to +4V
IN, OUT, COM, OS, CLK ........cccoooeiiiii -0.3Vto (Vpbp + 0.3V)
SHDN ..o -0.3V to +6V
OUT Short-Circuit Duration.............cccooooiiiiciiee 1sec

Continuous Power Dissipation (Ta = +70°C)
SO (derate 5.88mW/°C above +70°C)......cccccccccvvvnennn. 471mW
DIP (derate 9. 1mW/°C above +70°C) .......coceeviiirannns 727TmW
Operating Temperature Ranges
MAXT740_C_A i
MAX740_E_A oo,
Storage Temperature Range
Lead Temperature (soldering, 10S€C) ........ccccevvvvverrrrnnn. +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 —MAX7400/MAX7403

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

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
FILTER CHARACTERISTICS
Corner Frequency fc (Note 1) 0.001 to 10 kHz
Clock-to-Corner Ratio fcLk/fc 100:1
Clock-to-Corner Tempco 10 ppm/°C
Output Voltage Range 0.25 Vpp - 0.25 \
Output Offset Voltage VorrseT | VIN= Vcom =VpD/2 +5 +25 mV
8&;}“39(;'%2?;6'?“"!52 . VoM = Vo / 2 (Note 2) 01 015 03 | dB
Total Ha}rmonic Distortion THD+N fi = 200Hz, ViN = 4Vp-p, MAX7400 -82 dB
plus Noise measurement bandwidth = 22kHz | MAX7403 -80
OS Voltage Gain to OUT A0S 1 VIV
Input Voltage Range at OS Vos Vcowm £0.1 \

Input, COM externally driven V_Dg /52 Vpp/2 VE%/52
COM Voltage Range Vcom V
Output, COM internally biased V_Dg_/; Vpp/2 VE%_/;

Input Resistance at COM Rcowm 75 125 kQ
Clock Feedthrough 10 mVp-p
Resistive Output Load Drive RL 10 1 kQ
El\a/ltaC>)<|LGTum Capacitive Load cL 50 500 oF
Input Leakage Current at COM SHDN = GND, Vcowm = 0 to Vpp +0.1 +10 HA
Input Leakage Current at OS Vos = 0to (Vpp - 1V) (Note 3) +0.1 +10 pA
CLOCK
Internal Oscillator Frequency fosc Cosc = 1000pF (Note 4) 29 38 48 kHz
Clock Input Current IcLK Vcik =0 or 5V +15 +30 pA
Clock Input High VIH Vpbp-0.5 \
Clock Input Low ViL 0.5 V
2 AKXV
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ELECTRICAL CHARACTERISTICS —MAX7400/MAX7403 (continued)

(Vbp = +5V, filter output measured at OUT, 10kQ Il 50pF load to GND at OUT, SHDN = Vpp, OS = COM, 0.1pF 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, IN = OS = COM 2 3.5 mA
Shutdown Current ISHDN | SHDN = GND, CLK driven from 0 to Vpp 0.2 1 PA
Power-Supply Rejection Ratio PSRR Measured at DC 60 dB
SHUTDOWN
SHDN Input High VSDH VpD - 0.5 %
SHDN Input Low VspL 0.5 v
SHDN Input Leakage Current VSHDN = 0 to Vpp +0.1 +10 PA

ELECTRICAL CHARACTERISTICS —MAX7404/MAX7407

(Vbp = +3V, filter output measured at OUT, 10kQ Il 50pF load to GND at OUT, SHDN = Vpp, OS = COM, 0.1pF 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
FILTER CHARACTERISTICS
Corner Frequency fc (Note 1) 0.001 to 10 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 VOFFSeT | VIN=Vcom =VpD/2 +5 +25 mV
(E;?f)slerfsretﬁgvcgzm with Output Veom = Voo / 2 (Note 2) 01 01 03 I
Total ngmonic Distortion THD+N fiIN = 200Hz, VIN = 2.§Vp-p, MAX7404 -79 B
plus Noise measurement bandwidth = 22kHz | MAX7407 77
OS Voltage Gain to OUT Aos 1 VIV
Input Voltage Range at OS Vos Vcowm =0.1 \
COM Voltage Range Vcom COM internally biased or externally driven Vqu2 Vpp/2 VE%/12 V
Input Resistance at COM Rcowm 75 125 kQ
Clock Feedthrough 10 mVp-p
Resistive Output Load Drive RL 10 1 kQ
él;/tlaémum Capacitive Load 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 - 1V) (Note 3) +0.1 +10 pA

MAXIMN
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ELECTRICAL CHARACTERISTICS —MAX7404/MAX7407 (continued)

(Vbp = +3V, filter output measured at OUT, 10kQ Il 50pF load to GND at OUT, SHDN = Vpp, OS = COM, 0.1pF 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 4) 26 34 43 kHz
Clock Input Current IcLK VeoLk = 0 or 3V +15 +30 pA
Clock Input High VIH Vpbp-0.5 \
Clock Input Low ViL 0.5 Vv
POWER REQUIREMENTS
Supply Voltage VDD 2.7 3.6 Vv
Supply Current IDD Operating mode, no load, IN = OS = COM 2 3.5 mA
Shutdown Current ISHDN | SHDN = GND, CLK driven from 0 to Vpp 0.2 1 PA
Power-Supply Rejection Ratio PSRR Measured at DC 60 dB
SHUTDOWN
SHDN Input High VSpH Vpp - 0.5 v
SHDN Input Low VspL 0.5 v
SHDN Input Leakage Current VSHDN = 0 to Vpp +0.1 +10 PA

ELLIPTIC (r = 1.5) FILTER CHARACTERISTICS —MAX7400/MAX7404

(VDD = +5V for MAX7400, Vpp = +3V for MAX7404; filter output measured at OUT; 10kQ |l 50pF load to GND at OUT; SHDN = Vpp;
VcoMm = Vos = VpD/ 2; fcLk = 100kHz; Ta = TMmIN to TmAX; unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
fin = 0.371fc -0.20 -0.10 0.20
fin = 0.587fc -0.20 0.02 0.20
fin = 0.737fc -0.20 -0.08 0.20
fiN = 0.868fc -0.20 0.06 0.20
. ) . . fin = 0.940fc -0.20 -0.03 0.20
zr,lls(ﬁzg; Gain Relative to DC Gain fin = 008810 020 0.09 025 dB
fin = 1.000fc -0.20 0.02 0.25
fiIN = 1.500fc -82 -75
fiIN = 1.601fc -84 -78
fiN = 2.020fc -83 -78
fiIN = 4.020fc -85 -78

4 MAXI N




sULOOOOoonoononnnn
gooooooononnonn

ELLIPTIC (r = 1.2) FILTER CHARACTERISTICS —MAX7403/MAX7407

(VDD = +5V for MAX7403, Vpp = +3V for MAX7407; filter output measured at OUT; 10kQ |l 50pF load to GND at OUT; SHDN = Vpp;
Vcom = Vos = Vpp/ 2; fcLk = 100kHz; Ta = TMIN to Timax; unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
fiN = 0.408fc -0.20 -0.11 0.20
fiN = 0.640fc -0.20 0.02 0.20
fiN = 0.784fc -0.20 -0.06 0.20
fin = 0.902fc -0.20 0.10 0.20
. ) . . fin = 0.956fc -0.20 0.02 0.20
lr’l‘soeire’ug; Gain Relative to DC Gain fiN = 0.092fC 020 014 030 dB
fin = 1.000fc -0.20 0.09 0.30
fin = 1.200fc -58 -50
fiIN = 1.261fc -59 -54
fin = 1.533fc -60 -54
fin = 2.875fc -60 -54

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 AVouT / AVIN.

Note 3: OS voltages above Vpp - 1V saturate the input and result in a 75pA typical input leakage current.

Note 4: For MAX7400/MAX7403, fosc (kHz) = 38 - 103/ Cosc (pF). For MAX7404/MAX7407, fosc (kHz) = 34 - 103/ Cosc (pF).

Note 5: The input frequencies, fIN, are selected at the peaks and troughs of the frequency responses.

goodadd

(VDD = +5V for MAX7400/MAX7403, Vpp = +3V for MAX7404/MAX7407; Vcom = Vos = Vpp / 2; SHDN = Vpp; fcLk = 100kHz;
Ta = +25°C; unless otherwise noted.)

MAX7400/MAX7404 (r = 1.5) MAX7400/MAX7404 (r = 1.5) MAX7400/MAX7404 (r = 1.5)
FREQUENCY RESPONSE PASSBAND FREQUENCY RESPONSE PHASE RESPONSE
20 —_— 0.24 — 5 0 —
fo=1kHz |2 fc = 1kHz g fo=1kHz |2
0 ¢ :i( 0.20 M\ g 80 \\ g
- 0.16 I - & -160 \\ -
20 R [ i N
\ 012 |1\ / & 240 ™
= = N ] N
S EAN [ - \
= \ = 008 £ -320 \
3 60 3 \\// & \
\ 0.04 &3 -400
0 : \
N-—\ L 0 -480 \
-100 I \/ 0.04 -560 \\
| ~
-120 -0.08 640
0 1 2 3 4 5 0 202 404 606 808 1010 0 300 600 900 1200 1500
INPUT FREQUENCY (kHz) INPUT FREQUENCY (Hz) INPUT FREQUENCY (Hz)
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(VpD = +5V for MAX7400/MAX7403, Vpp = +3V for MAX7404/MAX7407; Vcom = Vos = VbD / 2; SHDN = Vpp; fcLk = 100kHz;

Ta = +25°C; unless otherwise noted.)

MAX7403/MAX7407 (r = 1.2)

MAX7403/MAX7407 (r = 1.2)

MAX7403/MAX7407 (r = 1.2)

FREQUENCY RESPONSE PASSBAND FREQUENCY RESPONSE PHASE RESPONSE
40 = 0.32 s 0 I
fo=1kHz |2 fo=1kHz |2 N fo=1kHz |2
20 g 0.24 g -80 ™ 5
g g \\ g
0 0.16 I @ -160 N
-20 008 A \ & 240 AN
S \ g’ N 2 N
= - =z 0 ™ A\ £ -320 N
= = N 7 A\ v
s | z % 5 \
60 e — -0.08 % -400 \
-80 ] -0.16 = 480 \
-100 -0.24 -560 N
120 -0.32 -640
0 1 2 3 4 5 0 202 404 606 808 1010 0 240 480 720 960 1200
INPUT FREQUENCY (kHz) INPUT FREQUENCY (Hz) INPUT FREQUENCY (Hz)
SUPPLY CURRENT SUPPLY CURRENT OFFSET VOLTAGE
vs. SUPPLY VOLTAGE vs. TEMPERATURE vs. SUPPLY VOLTAGE
20 NO LOAD 5 203 —= 20 ‘ ‘ .
24 § L noLoan e " Vin=Vcom = Vop/2 g
23 Z 202 \ g g
= = = 10
E 22 E o0 N E
= 21 |- MAX7404 MAXra00 | = N MAXT400 G5 [ MAXT404 T MAX74001
& MAX7407 MAX7403 & N MAX7403 = MAX7407 [T T~ MAX7403
S 20 — = =200 SE ]
> — ol > \ jut /\ I~
= 19 = = \ 8 5 L
% - % 1.99 N [
» 18 A \ S
17 MAX7404 [N . 10
1.98 |~ MAX7407 AN N 5
16 ‘ \ L
15 197 20
25 30 35 40 45 50 55 40 20 0 20 40 60 80 100 25 30 35 40 45 50 55
SUPPLY VOLTAGE (V) TEMPERATURE (°C) SUPPLY VOLTAGE (V)
THD PLUS NOISE vs. INPUT SIGNAL THD PLUS NOISE vs. INPUT SIGNAL
OFFSET VOLTAGE vs. TEMPERATURE AMPLITUDE (MAX7400) AMPLITUDE AND RESISTIVE LOAD (MAX7400)
20 N 0 N E ’ =200z | | | 5
Vin =Veou =Voo/2. |£ 0 NOLOAD —|2 A0 F ooty ——— g
15 2 2 (SEETABLEA) |2 o0 | MEASUREMENT BW = 22kHz e
=
E g -3 g -3
S 10 prrg o
= S 40 B 40
3 2 E RL=500Q
& R & 0 1
g 05 = \ 5 E \\ RL=the d
; 70 N 0 ¢ 70— RL =10k |
/ \\ — t 80 \\
|~ 80 T )
05 -90 -90
40 20 0 20 40 60 80 100 0 1 2 3 4 5 0 1 2 3 4 5
TEMPERATURE (°C) AMPLITUDE (Vp-p) AMPLITUDE (Vp-p)
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(VbD = +5V for MAX7400/MAX7403, Vpp = +3V for MAX7404/MAX7407; Vcom = Vos = Vpp / 2; SHDN = Vpp; fcLk = 100kHz;
Ta = +25°C; unless otherwise noted.)

THD PLUS NOISE vs. INPUT SIGNAL THD PLUS NOISE vs. INPUT SIGNAL
AMPLITUDE (MAX7403) AMPLITUDE AND RESISTIVE LOAD (MAX7403) TABLE A. THD PLUS NOISE vs. INPUT SIGNAL
’ Y B - Z AMPLITUDE TEST CONDITIONS
0 seEmaen (s 0 bR :
g it = TkHz g {
] | _ E IN fc | fc,k | MEASUREMENT
2 20 [ MEACUREMIENT BN = 234k TRACE| (12) | (kHz) | (kHz) | BANDWIDTH (kHz)
g -3 g 3
5 1 5 1 R = 5000 A |2800 | 14 | 1400 80
= = ||
- & \ R Tke B |2000 | 10 |1000 Y
S Bl ] % w0 I
A C ‘\ 1
20 7%777D 70 - RL= 10k ﬂ C |1000| 5 | 500 80
S [
-80 -80 D |20 | 1 | 100 22
-90 -90
0 1 2 3 4 5 0 1 2 3 4 5
AMPLITUDE (Vp-p) AMPLITUDE (Vp-p)
THD PLUS NOISE vs. INPUT SIGNAL THD PLUS NOISE vs. INPUT SIGNAL
AMPLITUDE (MAX7404) AMPLITUDE AND RESISTIVE LOAD (MAX7404)
0 . 0 ‘ .
— T | .
g fiy = 200H E
0 NoLOAD ] 0 ffg“ﬂksz s
20 (SEETABLEA) |= o | MEASUREMENT B = 224tz E
g g
3 40 8 40
2 2 RL=500Q
2 -50 A 2 -50
£ \ B = \ |
E ¢ = 60 AL=10k2
-70 \ -70 R =1k
\ ‘\ L Q
-80 ‘ -80
-90 -90
0 05 10 15 20 25 30 0 05 10 15 20 25 30
AMPLITUDE (Vp-p) AMPLITUDE (Vp-p)
THD PLUS NOISE vs. INPUT SIGNAL THD PLUS NOISE vs. INPUT SIGNAL
AMPLITUDE (MAX7407) AMPLITUDE AND RESISTIVE LOAD (MAX7407)
0 - 0 ‘ .
0L0MD E fin = 200Hz 5
-10 NOLOAD 8 10 |io— 1tz ‘ ‘ ‘ g
(SEETABLEA) |z MEASUREMENT BW = 22ktHz g
220 -20
g -30 g -3
& 40 B 40
o o
< 50 < 50
= \L A 2 \ RL = 5000
= 60 c-B = 60 i
N 0 \ Wi
-70 -70 RL=1@
\
-80 e 80
-90 D ‘ -90 ‘
0 05 10 15 20 25 30 0 05 10 15 20 25 30
AMPLITUDE (Vp-p) AMPLITUDE (Vp-p)
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(VbD = +5V for MAX7400/MAX7403, Vpp = +3V for MAX7404/MAX7407; Vcom = Vos = Vpp / 2; SHDN = Vpp; fcLk = 100kHz;
Ta = +25°C; unless otherwise noted.)

INTERNAL OSCILLATOR FREQUENCY NORMALIZED OSCILLATOR FREQUENCY NORMALIZED OSCILLATOR FREQUENCY
vs. Cosc CAPACITANCE vs. SUPPLY VOLTAGE vs. TEMPERATURE
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Voo SHON J

OUT J— OUuTPUT
INPUT —]IN COM[—o—
MAXIN

MAX7400
MAX7403
0.1uF | 0.1uF

Vi MAX7404
v - LI Letock —foi gy o

GND T B

1

V-

*DRIVE SHDN TO V- FOR LOW-POWER SHUTDOWN MODE.
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0000000000000000000000000
0000000000000000000000010
To=+250 0000 0 10kQ 00 0 O 0 4Vp-p(MAX7400/
MAX7403)0 O 4Vp-p(MAX7404/MAX7407)0 O O
0000000000000000

01. 00000 (typ)

TYPICAL
o | te | i | vin HARMONIC
FILTER DISTORTION (dB)
(kHz) | (kHz) | (Hz) | (Vp-p)
2nd | 3rd | 4th | 5th
100 1| 200 -89 | -82 | -89 | -86
MAX7400 4
500 | 5 | 1000 -89 |-77|-93| -88
100 1| 200 -88|-81|-91|-87
MAX7403 4
500 | 5 | 1000 -84 |-80 | -90 | -91
100 1| 200 -85 |-82| -85 | -86
MAX7404 2
500 | 5 |1000 -85 |-81|-86|-84
100 1| 200 -85 |-82 | -85 | -86
MAX7407 2
500 | 5 | 1000 -86 | -84 | -85 | -86
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MAX7400/MAX7403/MAX7404/MAX7407

oo@ao) ooood
PART TEMP. RANGE  PIN-PACKAGE
MAX7403CSA 0°C 10 +70°C 830 TRANSISTOR COUNT: 1116
MAX7403CPA 0°C to +70°C 8 Plastic DIP
MAX7403ESA -40°C to +85°C 8 SO
MAX7403EPA -40°C to +85°C 8 Plastic DIP
MAX7404CSA 0°C to +70°C 8 SO
MAX7404CPA 0°C to +70°C 8 Plastic DIP
MAX7404ESA -40°C to +85°C 8SO
MAX7404EPA -40°C to +85°C 8 Plastic DIP
MAX7407CSA 0°C to +70°C 8 SO
MAX7407CPA 0°C to +70°C 8 Plastic DIP
MAX7407ESA -40°C to +85°C 8 S0
MAX7407EPA -40°C to +85°C 8 Plastic DIP
ooood
HEH HEH QT
N f
O B
BHE BB HJ
1A LJ%&%
ek sl b [ IV
INCHES MILLIMETERS INCHES MILLIMETERS
MIN MAX | MIN | MAX MIN MAX | MIN | MAX | N |MS012
A10.053|0.069|1.35]1.75 D|0.189]0.197]4.80/5.00 |8 A
A1/0.004 |0.010 | 0.10 |0.25 D]0.337|0344| 85587514 B
B10.014 |0.019 ] 0.35]0.49 D|0.386]0.394| 9.80,10.00]16] C
C|0.007]0.010 | 0.19]0.25
e 0.050 127 NOTES:
E 10,150 |0.157 | 3.80|4.00 L. D&E DO NOT INCLUDE MOLD FLASH
H10228[0.2441580[620]  ® Yo ucre usmm choen
i |0.010 |0.020| 0.22]0.50 3. LEADS TO BE COPLANAR WITHIN
L 0016 |0.050| 0.40(1.27 4 é%ﬁ%gﬂ%é DIMENSION: MILLIMETER
5. MEETS JEDEC MS012-XX AS SHOWN
IN ABOVE TABLE
6. N = NUMBER OF PINS
[,{wm(@;ﬁ!@l{nﬂ! [PACKAGE FAMILY DUTLINE: SOIC ‘150”} L |e1-0041 A
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