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ABSOLUTE MAXIMUM RATINGS

Vpp to GND
MAXTAOL ... -0.3V to +6V
MAXTA05 ... -0.3V to +4V
IN, OUT, COM, OS, CLK .... -0.3Vto (Vpp + 0.3V)
SHDN .. -0.3V to +6V
QOUT Short-Circuit DUration............ceeeeeeeeieeiiiiiiiiiiieeeeeeeeeeeen. 1sec

Continuous Power Dissipation (Ta = +70°C)
8-Pin SO (derate 5.88mW/°C above +70°C)................ 471mwW
8-Pin DIP (derate 9.09mW/°C above +70°C)............... 727mwW
Operating Temperature Ranges
MAX740 _C_A
MAX740 _E_A
Storage Temperature Range
Lead Temperature (soldering, 10S€C) ........ccceervrereerennen. +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—MAX7401

(Vpp = +5V, filter output measured at OUT, 10kQ || 50pF load to GND at OUT, OS = COM, 0.1puF 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) 0.001to5 kHz
Clock-to-Corner Ratio fck / fc 100:1
Clock-to-Corner Tempco 10 ppm/°C
Output Voltage Range 0.25 Vpp - 0.25 \Y
Output Offset Voltage VOreseT | VIN=Vcom =VpDp/ 2 +5 +25 mV
gﬁtgrl‘ftegf'f"sr;&a;%";’\'fg | Vcom = Vop / 2 (Note 2) 01 015 03 | dB
pliaNose TN ement bendwidth = 22Ktz 82 a3
OS Voltage Gain to OUT Aos 1 VIV
Input Voltage Range at OS Vos Vcom 0.1 Vv
Input, COM externally driven V?%./SZ Vpp/2 VEB./52
COM Voltage Range Vcom Vv
Output, COM internally biased V'?%./ZZ Vpp/ 2 V+Dg./22

Input Resistance at COM Rcom 75 125 kQ
Clock Feedthrough 10 mVp-p
Resistive Output Load Drive RL 10 1 kQ
l\élf?_(rlmum Capacitive Load at cL 50 500 bF
Input Leakage Current at COM SHDN = GND, Vcom = 0to 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 lcLK VcLk =0 or 5V +15 +30 pA
Clock Input High VIH Vpp-0.5 Vv
Clock Input Low ViL 0.5 \Y
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ELECTRICAL CHARACTERISTICS—MAX7401 (continued)
(Vpp = +5V, filter output measured at OUT, 10kQ || 50pF load to GND at OUT, OS = COM, 0.1pF 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 Vv
Supply Current IbD Operating mode, no load, IN = OS = COM 2 35 mA
Shutdown Current Ispon | SHDN = GND, CLK driven from 0 to Vpp 0.2 1 HA
Power-Supply Rejection Ratio PSRR Measured at DC 60 dB
SHUTDOWN
SHDN Input High VSDH Vpbp- 0.5 %
SHDN Input Low VspL 0.5 v
SHDN Input Leakage Current VSHDN = 0 to VpbD +0.1 +10 [IAN
ELECTRICAL CHARACTERISTICS—MAX7405
(Vpp = +3V, filter output measured at OUT, 10kQ || 50pF load to GND at OUT, OS = COM, 0.1pF 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) 0.001to 5 kHz
Clock-to-Corner Ratio fcLk/fc 100:1
Clock-to-Corner Tempco 10 ppm/°C
Output Voltage Range 0.25 Vpp - 0.25 \Y
Output Offset Voltage VorrseT | VIN=Vcom =Vbpp/ 2 +5 +25 mV
8&:}1?6&';;;@‘%%‘;('}2 | Vcom = Vop/ 2 (Note 2) 01 003 03 dB
pliaNase TN ement bandwidt & 22kt 84 a3
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 VP([)) 12 Vbp /2 V_Pg /12 Vv
Input Resistance at COM Rcom 75 125 kQ
Clock Feedthrough 10 mVp-p
Resistance Output Load Drive RL 10 1 kQ
e Gapaive 3 0 o o
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 HA
M AXIW 3
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ELECTRICAL CHARACTERISTICS—MAX7405 (continued)

(Vpp = +3V, filter output measured at OUT, 10kQ || 50pF load to GND at OUT, OS = COM, 0.1uF 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
CLOCK
Internal Oscillator Frequency fosc Cosc = 1000pF (Note 4) 26 34 43 kHz
Clock Input Current lcLk VciLk =0 or 3V +15 +30 HA
Clock Input High VIH Vpp-0.5 \%
Clock Input Low VL 0.5 \%
POWER REQUIREMENTS
Supply Voltage VbD 2.7 3.6 \
Supply Current IbD Operating mode, no load, IN = OS = COM 2 35 mA
Shutdown Current ISFbN | SHDN = GND, CLK driven from 0 to Vpp 0.2 1 HA
Power-Supply Rejection Ratio PSRR Measured at DC 60 dB
SHUTDOWN
SHDN Input High VSDH Vpp - 0.5 \Y
SHDN Input Low VspL 0.5 \Y;
SHDN Input Leakage Current VSHDN = 0 to Vpp +0.1 +10 HA

FILTER CHARACTERISTICS—MAX7401/MAX7405

(Vpp = +5V for MAX7401, Vpp = +3V for MAX7405; filter output measured at OUT; 10kQ || 50pF load to GND at OUT; SHDN = Vpp;
Vcowm = Vos = Vbp/2; fcLk = 100kHz; Ta = TmiN to Tmax; unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
fin = 0.5fc -1.0 -0.8 -0.6
Insertion Gain Relative to fin=fc -3.3 -3.0 2.7 dB
DC Gain fin = 3fc -33 -29
fin = 6fc -79 -74

Note 1: The maximum fc is defined as the clock frequency, fcLk = 100 - fc, at which the peak SINAD drops to 68dB with a sinu-

soidal input at 0.2fc.

Note 2: DC insertion gain is defined as AVout / AV|N.
Note 3: OS voltages above Vpp - 1V saturate the input and result in a 75pA typical input leakage current.
Note 4: For MAX7401, fosc (kHz) 038 - 103 / Cosc (pF). For MAX7405, fosc (kHz) 034 - 103 / Cosc (pF).
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(Vpp = +5V for MAX7401, Vpp = +3V for MAX7405; fcLk = 100kHz; SHDN = Vpp; Vcom = Vos = Vpp/ 2; Ta = +25°C; unless otherwise

noted.)
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(Vpp = +5V for MAX7401, Vpp = +3V for MAX7405; fcLk = 100kHz; SHDN = Vpp; Vcom = Vos = Vpp/ 2; Ta = +25°C; unless otherwise
noted.)

MAX7401 MAX7401
NORMALIZED OSCILLATOR FREQUENCY THD PLUS NOISE vs. THD PLUS NOISE vs. INPUT SIGNAL
vs. TEMPERATURE INPUT SIGNAL AMPLITUDE AMPLITUDE AND RESISTIVE LOAD
1.04 ‘ T T < 0 —— o 0 f éoo r
= g E IN = 200Hz
g 108 S 10 (SEIEOT;(EJ}/I-.\EA) Bk 10 I fe=1k
g ‘ ] 2 MEASUREMENT BW = 22kHz
3 102 MAX7401 2 |
E 1.01 \L g -3 g -0
3 100 7\L\\\ 2 40 2 -0 -
o™ MAX7405 ~ = = RL =500Q
3 ~—_ x50 5 50 —
& 0.99 = E \ E !'L RL= o
; 098 N A R [
sV 70 ~ A -70 RL = 10kQ
= N B \4:/ '-q.‘“_.‘_
g 0.97 -80 B ga -80
0.96 -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)
MAX7405 MAX7405
THD PLUS NOISE vs. THD PLUS NOISE vs. INPUT SIGNAL
INPUT SIGNAL AMPLITUDE AMPLITUDE AND RESISTIVE LOAD
0 T T o 0 T T T 3
NO LOAD : fin = 200Hz :
-10 (SEETABLEA) TS 10 ko= 1kH: g
20 z 20 | MEASUREMENT BW = 22kH: =
g - g -3
w Ll
§ -40 § -40
+ .50 + 50
o o
E 0 \ F RL:‘ 500Q
A \ RL =1kQ \
-70 —B— -70 ;
~ \ \ | RL= 10kQ
-80 - X -80 I |
-90 -90
0 05 10 15 20 25 30 0 05 10 15 20 25 30
AMPLITUDE (Vp-p) AMPLITUDE (Vp-p)

Table A. THD Plus Noise vs. Input
Signal Amplitude Test Conditions

fIN fc fcLk MEASUREMENT
TRACE! 17) | (kH2) | (kH2) | BANDWIDTH (kHz)
A | 1000 | 5 500 80
B 200 1 100 22
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