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MAX1401

+3V, 18EYy MEBAVINFF ¥ .
A=Y TYH(2 57 - FF)ADC

ABSOLUTE MAXIMUM RATINGS
V410 AGND, DGND ... -0.3V to +6V

Vpp to AGND, DGND

-0.3V to +6V

AGND 10 DGND.......oooveoeeeeeeeeeeeeeee e -0.3V to +0.3V
............... 0.3V to (V+ + 0.3V)

Analog Inputs to AGND..................
Analog Outputs to AGND .......

Reference Inputs to AGND
CLKIN and CLKOUT to DGND.......

All Digital Outputs to DGND...........

-0.3Vto (V+ + 0.3V)
-0.3V to (V+ + 0.3V)

............. -0.3Vto (Vpbp + 0.3V)
All Other Digital Inputs to DGND............ccocoeeviinne. -0.3V to +6V
............. -0.3V to (Vpp + 0.3V)

Maximum Current Input into Any Pin ... 50mA
Continuous Power Dissipation (Ta = +70°C)
28-Pin SSOP (derate 9.52mW/°C above +70°C) ........ 524mW

Operating Temperature Ranges
MAX1401CAI
MAXT401EAL ..o

Storage Temperature Range

Lead Temperature (soldering, 10S) ..........coccooviiviiiiennn. +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

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VREFIN+ = +1.25V, REFIN- = AGND, fcLKIN = 2.4576MHz, Ta = TMmIN to TMAX, unless
otherwise noted. Typical values are at T = +25°C.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
. ) No missing codes guaranteed by design; .
Noise-Free Resolution for filter settings with FS1 = 0 16 Bits
Output Noise Depends on filter setting and selected gain (Table 16)
Integral Nonlinearity Bipolar mode; FS1 = 0; MF1, MFO = 0 -0.0015 0.0015
INL %FSR
(Notes 1, 2) FS1=0;MF1,MFO=1,2,3 +0.001
Nominal Gain (Note 3) 0.98
Unipolar Offset Error Relative to nominal offset of 1% FSR -1 2 %FSR
) ) For gainsof 1, 2, 4 0.5
Unipolar Offset Drift - uv/eC
For gains of 8, 16, 32, 64, 128 0.3
Bipolar Zero Error -2.0 2.0 %FSR
) ) For gainsof 1, 2, 4 0.8
Bipolar Zero Drift - pv/eC
For gains of 8, 16, 32, 64, 128 0.3
Positive Full-Scale Error For gainsof 1,2, 4, 8, 16, 32, 64 -2.5 2.5
: %FSR
(Note 4) For gain of 128 -35 35
. For gainsof 1, 2, 4 0.8
Full-Scale Drift (Note 5) - pv/eC
For gains of 8, 16, 32, 64, 128 0.3
) For gains of 1, 2, 4, 8, 16, 32, 64 -2 2
Gain Error (Note 6) - %FSR
For gain of 128 -3 3
) i For gains of 1, 2, 4, 8, 16, 32, 64 1
Gain-Error Drift (Note 7) - ppm/°C
For gain of 128 5
} ) For gains of 1, 2, 4, 8, 16, 32, 64 -2.5 2.5
Bipolar Negative Full-Scale Error - %FSR
For gain of 128 -3.5 35
} ) ) For gains of 1, 2, 4 0.8
Bipolar Negative Full-Scale Drift - uv/eC
For gains of 8, 16, 32, 64, 128 0.3
2 MAXIM




+3V, 18EY FEEBHAVINFF ¥ 4N,
A=Y T7YT(T7 - FIVFZ)ADC

ELECTRICAL CHARACTERISTICS (continued)

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VREFIN+ = +1.25V, REFIN- = AGND, fcLKIN = 2.4576MHz, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ‘ SYMBOL ’ CONDITIONS MIN TYP MAX | UNITS
OFFSET DAC
Unipolar mode -116.7 116.7
Offset DAC Range (Note 8) - %FSR
Bipolar mode -58.35 58.35
) Unipolar mode 16.7
Offset DAC Resolution - %FSR
Bipolar mode 8.35
Gain=1,2,4,8, 16, 32, 64 -2.5 2.5
Offset DAC Full-Scale Error Input referred - %FSR
Gain = 128 -3.5 35
Offset DAC Zero-Scale Error 0 %FSR
Additional Noise from Offset
DAC (Note 9) DAC code = 0000 0 UVRMS
ANALOG INPUTS/REFERENCE INPUTS (Specifications for AIN and REFIN, unless otherwise noted.)
At DC 90
For filter notch 50Hz, +0.02 « fNOTCH, 150
Common-Mode Rejection CMR MF1 =0, MFO =0, fcLKIN = 2.4576MHz (Note 10) daB
For filter notch 60Hz, +£0.02 « fNOTCH, 150
MF1 =0, MFO = 0, fcLkIN = 2.4576MHz (Note 10)
Normal-Mode 50Hz Rejection NMR For filter notch 50Hz, +0.02 - fNOTCH, 100 dB
(Note 10) MF1 =0, MFO = 0, fcLKIN = 2.4576MHz
Normal-Mode 60Hz Rejection NMR For filter notch 60Hz, +0.02 - fNOTCH, 100 dB
(Note 10) MF1 =0, MFO = 0, fcLKIN = 2.4576MHz
Common-Mode Voltage Range REFIN and AIN for BUFF = 0 VAGND V+ v
(Note 11)
_ VAGND V+
Absolute Input Voltage Range REFIN and AIN for BUFF =0 - 30mv +30mV \
Absolute and Common-Mode BUFF = 1 VAGND V+ v
AIN Voltage Range B +200mV -15
DC Input Leakage Current REFIN and AIN for Ta=+25°C 40 PA
(Note 12) BUFF =0 Ta = TMIN to TMmAX 10 nA
AIN Input Current (Note 12) BUFF = 1 10 nA
Gain =1 34
AN c BUEF = 0 Gain=2 38
nput Capacitance = —
(Note 13) Gain =4 45 pF
Gain = 8, 16, 32, 64, 128 60
BUFF = 1, all gains 30
AIN Differential Voltage Range Unipolar input range (U/B bit = 1) 0 to VRer / gain y
(Note 14) Bipolar input range (U/B bit = 0) +VREF / gain
MNAXIW 3
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+3V, 18y FBEBAVIFF ¥ &N,
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VREFIN+ = +1.25V, REFIN- = AGND, fcLKIN = 2.4576MHz, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
éIN and REFIN Input Sampling fs (Table 15) Hy
requency

REFIN+ - REFIN- Voltage +5% for specified performance; functional 105 v

(Note 15) with lower VREF '

LOGIC INPUTS

Input Current N -10 +10 pA
All inputs except CLKIN 0.4

Input Low Voltage ViL \
CLKIN only 0.4

. All inputs except CLKIN 2

Input High Voltage VIH \
CLKIN only 2.4

Input Hysteresis VHYS All inputs except CLKIN 200 mV

LOGIC OUTPUTS
DOUT and INT, ISINK = T00pA 0.4

Output Low Voltage (Note 16) VoL \
CLKOUT, IsiNnk = 10pA 0.4
DOUT and INT, ISoURCE = 100pA Vpp - 0.3

Output High Voltage (Note 16) VoH SOURC H Vv
CLKOUT, IsouRrce = 10pA Vpp - 0.3

Floating-State Leakage Current IL -10 10 PA

Floating-State Output

Capacitance Co 9 pF

TRANSDUCER BURN-OUT (Note 17)

Current IBO 0.1 PA

Initial Tolerance +10 %

Drift +0.05 %[°C

POWER REQUIREMENTS

V+ Voltage V+ For specified performance 2.7 3.6 Y

Vpp Voltage VbD 2.7 3.6 \

Power-Supply Rejection V+

(Note 18) PSR (Note 19) dB

MAXIMN




+3V, 18EY FEEBHAVINFF ¥ 4N,
A=Y T7YT(T7 - FIVFZ)ADC

ELECTRICAL CHARACTERISTICS (continued)

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VREFIN+ = +1.25V, REFIN- = AGND, fcLKIN = 2.4576MHz, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS

ANALOG POWER-SUPPLY CURRENT (Measured with digital inputs at either DGND or Vpp, external CLKIN, burn-out currents
disabled, X2CLK = 0, CLK = 0 for 1.024MHz, CLK = 1 for 2.4576MHz.)

V+ Standby Current (Note 20) PD bit = 1, external clock stopped 1 10 uA
1.024MH Buffers off 175 210
. z
,\N/”cir1mfllomode, Buffers on 370 420
0 Buffers off 250 300
MFO =0 2.4576MHz VA
Buffers on 610 700
1 024MH Buffers off 245
. z
2X mode, Buffers on 610
v =0 Buffers off 042 055
_ uffers o . .
MFO = 1 2.4576MHz
Buffers on 1.2 15
V+ Current v+
1 024MH Buffers off 0.42
. z
4X mode, Buffers on 1.2
M= Buffers off 18 22
_ uffers o . .
MFO =0 2.4576MHz mA
Buffers on 4.8 6
1 024MH Buffers off 1.8
. z
8X'mode, Buffers on 4.8
NI Buffers off 18 22
uffers o . .
MFO = 1 2.4576MHz
Buffers on 4.8 6

DIGITAL POWER-SUPPLY CURRENT (Measured with digital inputs at either DGND or Vpp, external CLKIN, burn-out currents
disabled, X2CLK = 0, CLK = 0 for 1.024MHz, CLK = 1 for 2.4576MHz.)

Vpp Standby Current (Note 20) PD bit = 1, external clock stopped 1 10 uA
Normal mode’ 1.024MHz 70 200
MF1 =0, MFO =0 2.4576MHz 150 300 WA
2X mode, 1.024MHz 0.08

Digital Supply Current IDD MP1 =0 MFo=1 2.4576MHz 0.7 0.35
4X mode, 1.024MHz 0.11
MF1 =1, MFO=0 2.4576MHz 0.22 0.40 mA
8X mode, 1.024MHz 0.15
MF1 =1, MFO =1 2.4576MHz 0.32 0.50

MAXIN 5
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+3V, 18EYy MEBAVINFF ¥ .
A=Y TYH(2 57 - FF)ADC

ELECTRICAL CHARACTERISTICS (continued)

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VREFIN+ = +1.25V, REFIN- = AGND, fcLKIN = 2.4576MHz, Ta = TMIN to TMAX, unless
otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER ’ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS

POWER DISSIPATION (V+ = Vpp = +3.3V, digital inputs = 0 or Vpp, external CLKIN, burn-out currents disabled, X2CLK = 0,
CLK = 0 for 1.024MHz, CLK = 1 for 2.4576MHz.)

1 024MH Buffers off 0.81 1.36

. z

orma mode. Buffers on 145 205

S Buffers off 1.32 1.98
MFO =0 2.4576MHz
Buffers on 2.51 3.30
1 024MHz Buffers off 1.08
2X mode, ' Buffers on 2.28
MPI =0, Buffers off 195 297
Mro =1 24576MHz g rers on 253 61
u . .
P Dissipati PD W
ower Dissipation o B0ffors off 175 m
. z
ﬁ/f'(::ngdf' Buffers on 4.32
-0 Buffers off 6.67 858
MFO = 0 2.4576MHz |—
Buffers on 16.6 21.2
Buffers off 6.44
1.024MH
&XFTEdf’ z Buffers on 16.4
) Buffers off 7.0 8.91
MFO = 1 2.4576MHz
Buffers on 16.9 21.45
Standby Power Dissipation (Note 20) 7 70 uwW

Note 1: Contact factory for INL limits applicable with FS1 = 0 and MF1, MFO = 1, 2, or 3.

Note 2: To achieve optimum INL performance with the MAX1401, ensure that the PCB layout carefully shields the MUXOUT and
ADCIN pins from any digital noise source. The MAX1401’s INL is production tested with 150pF connected between
MUXOUT+ and MUXOUT- to minimize the effect of differential coupling from the CLKIN and CLKOUT pins.

Note 3: Nominal gain is 0.98. This ensures a full-scale input voltage may be applied to the part under all conditions without caus-
ing saturation of the digital output data.

Note 4: Positive Full-Scale Error includes zero-scale errors (unipolar offset error or bipolar zero error) and applies to both unipolar
and bipolar input ranges. This error does not include the nominal gain of 0.98.

Note 5: Full-Scale Drift includes zero-scale drift (unipolar offset drift or bipolar zero drift) and applies to both unipolar and bipolar
input ranges.

Note 6: Gain Error does not include zero-scale errors. It is calculated as (full-scale error - unipolar offset error) for unipolar ranges
and as (full-scale error - bipolar zero error) for bipolar ranges. This error does not include the nominal gain of 0.98.

Note 7: Gain-Error Drift does not include unipolar offset drift or bipolar zero drift. It is effectively the drift of the part if zero-scale
error is removed.

Note 8: Use of the offset DAC does not imply that any input may be taken below AGND.

Note 9: Additional noise added by the offset DAC is dependent on the filter cutoff, gain, and DAC setting. No noise is added for a
DAC code of 0000.

Note 10: Guaranteed by design or characterization; not production tested.

Note 11: The input voltage must be within the Absolute Input Voltage Range specification.

Note 12: All AIN and REFIN pins have identical input structures. Leakage is production tested only for the AIN3, AIN4, AIN5,
CALGAIN, and CALOFF inputs.

Note 13: The dynamic load presented by the MAX1401 analog inputs for each gain setting is discussed in detail in the Switching
Network section. Values are provided for the maximum allowable external series resistance. Note that this value does not
include any additional capacitance added by the user to the MUXOUT_ or ADCIN_ pins.

Note 14: The input voltage range for the analog inputs is with respect to the voltage on the negative input of its respective differen-
tial or pseudo-differential pair. Table 5 shows which inputs form differential pairs.

Note 15: VReF = VREFIN+ - VREFIN-.
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+3V, 18EY FEEBHAVINFF ¥ 4N,
A=Y T7YT(T7 - FIVFZ)ADC

Note 16: These specifications apply to CLKOUT only when driving a single CMOS load.

Note 17: The burn-out currents require a 500mV overhead between the analog input voltage and both V+ and AGND to operate
correctly.

Note 18: Measured at DC in the selected passband. PSR at 50Hz will exceed 120dB with filter notches of 25Hz or 50Hz and FAST
bit = 0. PSR at 60Hz will exceed 120dB with filter notches of 20Hz or 60Hz and FAST bit = 0.

Note 19: PSR depends on gain. For a gain of +1V/V, PSR is 70dB typical. For a gain of +2V/V, PSR is 75dB typical. For a gain of
+4V/V, PSR is 80dB typical. For gains of +8V/V to +128V/V, PSR is 85dB typical.

Note 20: Standby power-dissipation and current specifications are valid only with CLKIN driven by an external clock and with the
external clock stopped. If the clock continues to run in standby mode, the power dissipation will be considerably higher.
When used with a resonator or crystal between CLKIN and CLKOUT, the actual power dissipation and Ipp in standby
mode will depend on the resonator or crystal type.

TIMING CHARACTERISTICS

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, AGND = DGND, fcLKIN = 2.4576MHz, input logic 0 = OV, logic 1 = Vpp, TA = TMIN to
TwmAX, unless otherwise noted.) (Notes 21, 22, 23)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Cr%/stal I(fscillatolr %rfclock X2CLK = 0 0.4 o5

Master Clock Frequency fCLKIN externally Ssupplieq for MHz
specified performance

Master Clock Input Low Time fCLKIN LO | tCLKIN = 1/ fcLKIN, X2CLK =0 t(?LiIN ns

Master Clock Input High Time fCLKIN HI | tcLkIN = 1/ fcLkIN, X2CLK = 0 tgLilN ns
X2CLK = 0, N = 2(2 - MF1 + MFO) 280/N

. , ’ + tCLKIN

INT High Time fINT ns
Y2CLK = 1 N = 2(2 + MF1 + MFO) 560/N

' - tICLKIN

RESET Pulse Width Low to 100 ns

SERIAL-INTERFACE READ OPERATION

INT to CS Setup Time (Note 10) t3 0 ns

SCLK Setup to Falling Edge CS t4 30 ns

CS Falling Edge to SCLK Falling

Edge Setup Time 6 30 ns

SCLK Falling Edge to Data Valid

Delay (Notes 26, 27) 6 0 100 ns

SCLK High Pulse Width t7 100 ns

SCLK Low Pulse Width tg 100 ns

CS Rising Edge to SCLK Rising i 0 ns

Edge Hold Time (Note 23) o

Bus-Relinquish Time After SCLK

Rising Edge (Note 28) to 10 100 ns

SCLK Rising Edge to INT High

(Note 29) 11 200 ns

MAXIN 7
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MAX1401

+3V, 18EYy MEBAVINFF ¥ .
A=Y TYH(2 57 - FF)ADC

TIMING CHARACTERISTICS (continued)

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, AGND = DGND, fcLkIN = 2.4576MHz, input logic 0 = 0V, logic 1 = Vpp, TA = TMIN to
TwmAX, unless otherwise noted.) (Notes 21, 22, 23)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS

SERIAL-INTERFACE WRITE OPERATION

SCLK Setup to Falling Edge CS t12 30 ns
CS Falling Edge to SCLK Falling

Edge Setup Time t13 30 ns
Data Valid to SCLK Rising Edge

Setup Time t14 80 ns
Data Valid to SCLK Rising Edge

Hold Time 15 0 ns
SCLK High Pulse Width t16 100 ns
SCLK Low Pulse Width t17 100 ns
CS Rising Edge to SCLK Rising

Edge Hold Time t18 0 ns

Note 21:
Note 22:
Note 23:

Note 24:

Note 25:
Note 26:
Note 27:
Note 28:

Note 29:

All input signals are specified with tr = tF = 5ns (10% to 90% of Vpp) and timed from a voltage level of 1.6V.

See Figure 4.

Timings shown in tables are for the case where SCLK idles high between accesses. The part may also be used with
SCLK idling low between accesses, provided CS is toggled. In this case, SCLK in the timing diagrams should be inverted
and the terms “SCLK Falling Edge” and “SCLK Rising Edge” exchanged in the specification tables. If CS is permanently
tied low, the part should only be operated with SCLK idling high between accesses.

CLKIN duty cycle range is 45% to 55%. CLKIN must be supplied whenever the MAX1401 is not in standby mode. If no
clock is present, the device can draw higher current than specified.

The MAX1401 is production tested with fcLkIN at 2.5MHz (1MHz for some Ipp tests).

Measured with the load circuit of Figure 1 and defined as the time required for the output to cross the VoL or VoH limits.
For read operations, SCLK active edge is falling edge of SCLK.

Derived from the time taken by the data output to change 0.5V when loaded with the circuit of Figure 1. The number is then
extrapolated back to remove effects of charging or discharging the 50pF capacitor. This ensures that the times quoted in
the timing characteristics are true bus-relinquish times and are independent of external bus loading capacitances.

INT returns high after the first read after an output update. The same data can be read again while INT is high, but be
careful not to allow subsequent reads to occur close to the next output update.

* 100uA
at Vpp = +3.3V
T0
OUTPUT * e
PIN l
50pF
§ 100w
at Vpp = +3.3V

1. N2AWMERBREOVo EVouLNILDT=8H?D
B[Ok
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+3V, 18EY MEBAVNFF+ M.
A=/ TY2I(2 D7 - FI$)ADC

IREBERE

(V+ =43V, Vpp = +3V, VREFIN+ = +1.25V, REFIN- = AGND, fcLkIN = 2.4576MHz, Ta = +25°C, unless otherwise noted.)

DIFFERENTIAL NONLINEARITY INTEGRAL NONLINEARITY
15 480sps z 15 480sps g
GAIN = +1V/ Z GAIN = 1V z
10 |262, 144 pts = 10 {262, 144 pis z
5 5
E il - €
=0 =
3 m =
5 : 5
10 10
15 15
40 05 0 05 10 40 05 0 05 10
DIFFERENTIAL INPUT VOLTAGE (V) DIFFERENTIAL INPUT VOLTAGE (V)
Vpp SUPPLY CURRENT vs. TEMPERATURE Vpp SUPPLY CURRENT vs. TEMPERATURE Vpp SUPPLY CURRENT vs. TEMPERATURE
(20sps OUTPUT DATA RATE UNBUFFERED) (60sps OUTPUT DATA RATE UNBUFFERED) (120sps OUTPUT DATA RATE UNBUFFERED)
350 8 350 5 350 8
300 g 300 z 300 g
= =z =z
= 250 = 250 = 250
= = =
g & 2
S 200 & 200 = 200
i~ S — =
= 150 £ 150 —— & 150
> =} >
w n w
2 100 2 100 2 100
= = =
50 |—Vop=+36V 50 |-Vpp=+36V 50 |—Voo=+36V
(NOTE 30) (NOTE 30) (NOTE 30)
0 L 0 ! 0 |
50 25 0 25 50 75 100 S0 25 0 25 5 75 100 50 25 0 %5 50 75 100
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
V+ SUPPLY CURRENT vs. TEMPERATURE V+ SUPPLY CURRENT vs. TEMPERATURE V+ SUPPLY CURRENT vs. TEMPERATURE
(20sps OUTPUT DATA RATE) (60sps OUTPUT DATA RATE) (120sps OUTPUT DATA RATE)
400 . . 1200 -
x R D
350 z N = 1000 X :
Z 30 BUFFERED | = 500 BUFFERED | = BUFFERED
= = = 800
g 250 & a0 &
oD pun} oD
3 200 = S 600
= > 300 =
o \ [N o
5 150 =] % 5
3 B 900 3 400
= 100 UNBUFFERED__| = S
1 UNBUFFERED 200 UNBUFFERED_]
50 0
0 0 0
50 25 0 25 5 75 100 50 25 0 2% 50 75 100 S0 25 0 25 50 75 100
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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REIERIEEEE)

(V+ =43V, Vpp = +3V, VREFIN+ = +1.25V, REFIN- = AGND, fcLkIN = 2.4576MHz, Ta = +25°C, unless otherwise noted.)

Note 30:

10

Vpp SUPPLY CURRENT vs. TEMPERATURE
(240sps OUTPUT DATA RATE UNBUFFERED)

450 2
400 z
=
Z 0
= 300
oc
S 250
(&)
=200
5
@ 150
=~ 100
50 | Vbop=+3.6V
(NOTE 30)
0
50 25 0 25 5 75 100
TEMPERATURE (°C)
V+ SUPPLY CURRENT vs. TEMPERATURE
(240sps OUTPUT DATA RATE)
5000 —:
= 4000 \
= BUFFERED
=
£ 3000
jun )
(]
>
o-
ézooo
E: \
1000
UNBUFFERED
) |
50 25 0 25 5 75 100
TEMPERATURE (°C)

Minimize capacitive loading at CLKOUT for lowest Vpp supply current. Typical Operating Characteristics show Vpp

current with CLKOUT loaded by 120pF.
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BOT—FZAM)—=LIZIFLUTSINCT 7 1)L 5 #eE

RELFET, COTAINIHEEEICI D TGERSNDES
MELEIISINCIDIBE LW ENE LB FETHL SINC3IZ
TR TICDBLEEIHAY TIVEBZET DD
IZ3F LT, SINCHUSE—DHAT > TILEABHICE b
J>2L&Ed, SINCTE—RASSINC3E— RIZHIW
WMz, 74N R2ICEN) T LE%ETDRDY
TZ2U0DRENLEFY, BUEELELETY, 2OE—K
TEICIIDELLEE3 TV TILEELET,

Ja—-nNtey b7y TLIR52

SCAN: (FT7#Ib=0)2F v+ EY h, 2OEY b
H1ICEBETDE. DIFF. MIRUMODEREIZHRST
ANF P RIVDIERZF v b iThbnET([RFv+
(SCANE— K)|A#28), SCAN=0MD. MAX1401(Z
A1, AO. DIFF. M1RUMOTCEIRENIZHEBEDF +
PIVERBRUAEL T (RS,

M1, MO : (7 #J)L KO, O)E—REIHIEY b NS
DEY MIF+ I TL—23 > F v RIILCALOFFRUD
CALGAINND 7 7z R %I L &£ 9. SCAN = 0MDE.
M1=0RUMO =1I23%E J © ECALOFFANANEIRE 1.

=ADEY (MSB) (LSB)
MODULATOR
FUNCTION CHANNEL SELECTION FREQUENCY FILTER SELECTION
Name A1 A0 MF1 MFO CLK FSA FSO FAST
Defaults 0 0 0 0 1 0 1 0
JO—Nvey b7y TLIR52
=ADEY (MSB) (LSB)
FUNCTION MODE CONTROL
Name SCAN M1 MO BUFF DIFF BOUT RESERVED | X2CLK
Defaults 0 0 0 0 0 0 0 0
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+3V, 18y FMBEBAVIFF LN,

A=Y 7Y - FNVF)ADC

M1=1KRUMO =0(Z%ET D ECALGAINA I HYSEIR
TNF9(E3), SCAN=1TM1=MODIFE. XF v
— /7/7\L_LJCALOFFc‘:CALGAIN)\ﬁU)TﬁH?‘J‘ Fn
F9(X4), SCANHTICEHRESN. /N1 AN ER
HEEBANTF v RILEZF 7 LTNWBEICEESHD
Fr)TL—2a3 2 E—ROIXII10)ABIREND &
2F4 2 —4 2 ZHhhsk & 11 TCALGAIN+/CALGAIN-
AR RO CALOFF+/CALOFF-AARTOEAD
TMEZZCELDICKYUET, IEHER D —T > XIIDIFF
EY MDOREICHKEFL X T (RL) XFV AR 41
TL—=23 > 0FvxIUS. mEBMLOIY3ORABI
KDOTCEESINDBPCGARIE., 74 —v Y hRUDACEETE
ZFERALET,

BUFF : (7 #J)L b=0)BUFFEY MNMIAA/NY T 7
TOoTDEEESIELET, ZOEY MOICEDT
WBE AANYTFIINAIRZS N, INT—=F T
LET, 2OEY MANAIZERESNDE. NV TT7H
ANS T A F oY EEE L CEINANETR
EE/NEICHZET,

DIFF : (7 #IL b=0)Z8)/RWEEE"Y b, DIFF =
ODBF, T/\A RUIERMZEENE— RIZ78Y) . AINT~AINS

lE7+0O7 3 VigFAINGEE#RE LTRAESNE T,
DIFF = 1DIE&EITT/NNA AN EET— NIZHKY ., 77r-0O7
ASIZAINT/AINZ. AIN3/AINAZTAINS/AINGE LT
EEINET, SE— RTERAELANDTF ¥RV,
KROEICEHNTLE T, DIFFIE. 7/N1 ZXH'SCAN
E—RICBEDTLWBBORAF v o= RAEEE
THZEITEFRELTTRE(RS),
BOUT: (7 #IE=0)N\=2T D REREY b
BOUT=1IC%EdTDE. ERSN/=7FOTANF+
FIVICTOONADER Y —AHWEHRSNEd, ZOE—R
IE. NS URF1—HEESINEYBEERICKEDT
WEWNWAESHETFITVITHEHICERINE T,
BOEFREZERILT DICIE. BEDHIC/N—2T T K
BR—RBEY—2AT7BOUT=0)T2RENHYFT,
RESERVED : (F7#)L h=0)FMEY bo ZZITIF0
HEEZIRACRELNHIFT,
X2CLK : (ZF7#)Ib=0)2EoOvoEY b, 2D
EvhE1RETDE. JOVIESKREAD2SE
TURT—ZHBRENET, ZhicEW. BEMOD
SWIUZZIRITOOY D) —A=EFERBTESH.
WMo OY T —ZAADWEIRESNE T,

®R2. F—=HHEHAL— PWCLK, T IVFERRUZERBRARKEY b

CLKIN FREQUENCY, AVAILABLE OUTPUT DATA RATES
fcLkin (MHz) (sps)
CLK MF1 MFo FS1, FSO* FS1, FSO* FS1, FSO FS1, FSO

X2CLK =0 X2CLK =1 (0, 0) ©, 1) (1. 0) (,1)
1.024 2.048 0 0 0 20 25 100 200
1.024 2.048 0 0 1 40 50 200 400
1.024 2.048 0 1 0 80 100 400 800
1.024 2.048 0 1 1 160 200 800 1600
2.4576 4.9152 1 0 0 50 60 300 600
2.4576 4.9152 1 0 1 100 120 600 1200
2.4576 4.9152 1 1 0 200 240 1200 2400
2.4576 4.9152 1 1 1 400 480 2400 4800

* Data rates offering noise-free 16-bit resolution.

Note: When FAST = 0, -3¢4B = 0.262 - Data Rate. When FAST = 1, f-3gB = 0.443 « Data Rate.

Note: Default condition is in bold print.

&3. M1, MOIC&K>THIHE N D% E— F(SCAN = 0)

M1 Mo DESCRIPTION

0 0 Normal Mode: The device operates normally.
Calibrate Offset: In this mode the MAX1401 converts the voltage applied across CALOFF+

0 1 and CALOFF-. The PGA gain, DAC, and format settings of the selected channel (defined by
DIFF, A1, AO) are used.
Calibrate Gain: In this mode the MAX1401 converts the voltage applied across CALGAIN+

1 0 and CALGAIN-. The PGA gain, DAC, and format settings of the selected channel (defined by

DIFF, A1, AO) are used.

1 1 Reserved: Do not use.

MAXIN
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MAX1401

+3V, 18EYy MEBAVINFF ¥ .
A=Y TYH(2 57 - FF)ADC

®R4. SCANE—FDRFv =72 R
(SCAN = 1)

DIFF

M1

Mo

SEQUENCE

0

0

AIN1-AING, AIN2-AING, AIN3-AING,
AIN4-AING, AINS-AING

AIN1T-AING, AIN2-AING, AIN3-AING,
AIN4-AING, AIN5-AING, CALOFF,
CALGAIN

AIN1T-AING, AIN2-AING, AIN3-AING,
AIN4-AING, AIN5S-AING, CALOFF,
CALGAIN

AIN1-AIN2, AIN3-AIN4, AIN5-AING

AINT-AIN2, AIN3-AIN4, AIN5-AING,
CALOFF, CALGAIN

1

1

0

AINT-AIN2, AIN3-AIN4, AIN5-AING,
CALOFF, CALGAIN

Note: All other combinations reserved.

&5. EARIEERZANF+ RIV(SCAN = 0)

DIFF | M1 Mo AVAILABLE CHANNELS
0 0 0 AINT-AING, AIN2-AING, AIN3-AING,
AIN4-AING

0 0 1 CALOFF

0 1 0 CALGAIN

1 0 0 AIN1-AIN2, AIN3-AIN4, AIN5-AING
1 0 1 CALOFF

1 1 0 CALGAIN

BHEBL 25 (BrAHER)

BHEANL DR Y (BAHER)

MDOUT : (7 #)L h=0)Z5REEHE Y ~o MDOUT=
0D, DOUTENIBIFTBDT—FFAH LA *—T I
INFET, NI TIA T TIT—IADBEIRRET
9, MDOUT=1DIZDOUTRUVINTE > DEEN
ZEIN, BEOITINTF—5A4 0571 —IABHND
KbUICED I EY NERBENZREBLET,
NICEY . RETA DI Ty ERBETIC.
TRHBENICEBHRYLTAINY ) T ERT ZEN
TEF9Y, INTEVIEZ, DOUTICRITZERET—5%
WD T TddBEREN(INTOILTA Y T Y D) A
MO0V 0ERHLET, ZOE—RIZBNTEH.
RET A I TAITISBEBUEET DI EIER
LTTFEl. MDOUTHOICERDE. BED IV
AV TIT—AGWMUEMEICE DT, BMEBET—HI(C
TFOBATEDLDIIKIFET,

FULLPD : (7 #IL b=0)RE/NND—=F T EY K,
FULLPD =18, T/\A RIS OV I RIRBEEHT
BHIWICTENT—F IR ET, U7
AT IT—AIBIEHMEEBELT T, ZDRENS
BEICEETDICIE. N—Roz 77Uty hEaREE
L9,

S BB R YDFMmE Y NEE2TODT T+
WM OEETDE, FHE— RDIDAREIREI N,
TINA ZUISTFERBY ICBMEL BB ET, TDLIRY
IIERAAERAL 5T, LAL. BE>TCZDL D
A HFATLEDIEBEIE. TN ZINB24E Y b
DTF—5EEHENTRZIEICEY. BEDA VY
TI—7A4 RIVIREEICEEIETT S0,

EERHML RS
ANBEZHADI-—RIIVYEYITTDROICHER
SNDHAEEF. 3IDDEEBBL DX ZICLD>THIH
SNEd, INGOLURYIE £ECEALTA—V Y b
ZRFOTCWET, HHL X YN EET DF v 1ILIC
EDLDIIvvEYTEndhld. BfFE— RICIREL.
M1. MO. DIFFRUSCANDKRREICEE SN F T (K8
9KV 10).

RMDOEY (MSB) (LSB)
FUNCTION RESERVED BITS RESERVED BITS
Name 0 0 MDOUT 0 0 0 0 FULLPD
Defaults 0 0 0 0 0 0 0 0
ERHL RS
®RMOEY ~(MSB) (LSB)
FUNCTION PGA GAIN CONTROL OFFSET CORRECTION
Name G2 G1 GO uB D3 D2 D1 DO
Defaults 0 0 0 0 0 0 0 0
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+3V, 18y FEBAVINFF+ &N,

A=Y 7Y - FNVF)ADC

7+ 0% AHAIN1~AING

ABDAINTROAIN2IE. ZF+F—R(SCAN=1)*
oI REEE(DIFF)®E— RDBICHA DV
<, EEBEL O VvEYTLEY, BiEKIC.
AIN3RUAINAANISE ICEERBIL 25217 v E Y
JLFd. BEIC. AINDIFEICEEBKL X 53IC
YYEYILEIAINGII7ZFOTIEVIHEFTY ).

CALGAINX U'CALOFF

2AF - RTIFEVEE(SCAN =0). ATRUAOILE
W NOEEBE A CAGAINR U'CALOFFIZ BRSNS
MEBIRLET, ZF+¥2E— R(SCAN=DIZHT
I3, CALGAINRUCALOFFIZE ICmEB#L 22431
TYEYIENET, MI=EMODKRETZF+ LT
(BB, CALGAINRUCALOFFO™EF + RILA 2+ >
=T URIBENDTEITIELTTENERL), mAD
Fr2IUCEDTRALF v RIUDY I HEESNE T
CALOFFAYEIZCALGAINE W E5ICHE F9(R11)
EBEDT7 T4 THBF v RIEEE Y NOREAZTE
92E. INTHESBICN\AICBRLTCERE/ 71 ILIH
ey handZEITSEELTTRS INTIE. BEHE
FATIINTAIINETERN) VIBENIEE LIEBICEY
RELFT, AT IT74TBFvRILOFIHEES
BRICZEELTE. INTOREEICEELE W, T10IL5/
ZTHRBEN Y NTDIEEHIFEA

PGADFIF
Ew bG2~GOld. KOICHREDTPCGADHEEHIEL 9,

AZR—=S/INNAKR—FF—R

U/BEY Ma. FYRILENAR—SNIZIZR—=
E—RICHRELZT T, ODBFIC/NAR—FF— RAYEIR
SN, TOFICIZR—2F—RA&IREnExd, 20D
EvMNI7ZFOJESHEEBICIIFELFTA. ZHREES
BICNAR—ZANZEZFFT. BIRESNZADABEL
BN CTHDIEFICIDBENSONTHDEY N MN)—LA

®6. PGAFIEI—F

ZERLE T, COEY MI. BRAELEAEY M
BIEGHABEICY Y EYTESNDELDIC. TA2F)
TAINESHENOREESELFT, ZBiEdDHIICU/B
ZREITORENHDIEITFELTC TN (BAL Y
AFICITTICRBFSNTNDT—FICIEEZEX
Ao

INAR=ZF—RFEBRLTEH. AGNDKUENASDA
HFBEINDDIITRBI I EA. T/NAZADFFE
ATV MO EDDEITTT, ETOANIE. LERBIE
BEHFERNICNEOTNHORENHI T,

Z7+t v FHEIEDAC

Ev hD3~DOWIA 7ty MAHIEDACZHIMEL £9,
DACOEEH IIPCGADRBEHREICKEL . ERARER
TIVAT—=IVANERICT T D/ hERELT
KENFI (7).

D3ldF=E Y b D2~DOISDACIEDAE=ZR L &7,
DACfEE L TO000(FT 7 #IL M)HFEESNDE. DAC
SEBRADDOPIBESNDZEITEEL TS0,
INICE>T. A7y MEENRELLBFICDACIC
LOT/ A XMEEN ST DDZEES I ENTERT,

LERKBLRIDYVE ST
£8. IRV0IC. BRALBEMEE— RICHBITDF 2RI
BELoRyDYVvEYTIHERLE T,

&®7. DACO— F¥DACTE

G2 G1 GO PGA GAIN

0 0 0 x1

0 0 1 x2

0 1 0 x4

0 1 1 x8

1 0 0 x16

1 0 1 x32

1 1 0 x64

1 1 1 x128

BIPOLAR UNIPOLAR
D3 | D2 | D1 | DO DAC VALUE DAC VALUE
(% of FSR) (% of FSR)
0 0 0 0 DAC not connected
0 0 0 1 +8.3 +16.7
0 0 1 0 +16.7 +33.3
0 0 1 1 +25 +50
0 1 0 0 +33.3 +66.7
0 1 0 1 +41.6 +83.3
0 1 1 0 +50 +100
0 1 1 1 +58.3 +116.7
1 0 0 0 DAC not connected
1 0 0 1 -8.3 -16.7
1 0 1 0 -16.7 -33.3
1 0 1 1 -25 -50
1 1 0 0 -33.3 -66.7
1 1 0 1 -41.6 -83.3
1 1 1 0 -50 -100
1 1 1 1 -58.3 -116.7

MAXIN
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MAX1401

+3V, 18EYy MEBHVINFF .
A=Y TYH(2 57 - FF)ADC

8. GEMBLRIDYYEVI—EEE—FM1 =0, MO =0)

SCAN

DIFF

Al

A0

CHANNEL

TRANSFER-

FUNCTION REGISTER

o

o

AIN1-AING

AIN2-AING

AIN3-AING

AIN4-AING

AIN1-AIN2

AIN3-AIN4

AIN5-AING

WIN =[N =] —

Do Not Use

AIN1-AING

AIN2-AING

AIN3-AING

AIN4-AING

AINS-AING

AIN1-AIN2

AIN3-AIN4

AINS-AING

W= [N = —

Y Y Y iy iy iy gy parg g Feo el Kol el el el Ne)

| oo a|lo|lo|lo|lolo 4| = w|w|lololo

| X| X[ X[ X| X| X[ X|X|=+|=2O|lO|=+|=2|O|O

=S|I X[ X| X| X[ X[ X|X|X|=+|O|=+|O|=|O|=2|O

Do Not Use

X =Don't care

K. GEPBLORIDYVYEYIT—FTEY b ITL—23E—F
(M1 =0, MO=1)

SCAN

DIFF

i

>
=]

CHANNEL

TRANSFER-

FUNCTION REGISTER

(@)

(@)

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

QWIN =[N =] =

Do Not Use

AIN1-AING

AIN2-AING

AIN3-AING

AIN4-AING

AINS5-AING

CALOFF+-CALOFF-

CALGAIN+-CALGAIN-

AIN1-AIN2

AIN3-AIN4

AINS5-AING

CALOFF+-CALOFF-

CALGAIN+-CALGAIN-

WIW[WIN| =W W WINN| = —

Al alalalalalalalalal a4l ol O

|| al ool a|o|olo|lo|olo|lo|w| === |o|lo|o

=X X[ X[ X| X[ X|X| X[ X|X[|X|X|=2=|Oo|lOo|=|=|O|O

| X[ X X X[ X| X| X|X|X|X|X|X|=|O|=|O|l=|O|—=|O

Do Not Use

X =Don't care
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+3V, 18y FEBAVINFF+ &N,

A=Y 7Y - FNVF)ADC

#£10. GEEBL>ZRIDYVEYI—HEFTITL—2a 2 E—F

(M1 =1, MO =0)

SCAN DIFF

>
-

>
=]

TRANSFER-

CHANNEL FUNCTION REGISTER

o
o

CALGAIN+-CALGAIN-

CALGAIN+-CALGAIN-

CALGAIN+-CALGAIN-

CALGAIN+-CALGAIN-

CALGAIN+-CALGAIN-

CALGAIN+-CALGAIN-

WIN =[N = =

CALGAIN+-CALGAIN-

Do Not Use

AIN1-AING

AIN2-AING

AIN3-AING

AIN4-AING

AINS5-AING

CALOFF+-CALOFF-

CALGAIN+-CALGAIN-

AIN1-AIN2

AIN3-AIN4

AIN5-AING

CALOFF+-CALOFF-

WIWWIN|=[W[W[WIN|N| =] =

CALGAIN+-CALGAIN-

aAlalalalalalajlalalalalala|lOo|lo|lo|lOo|lOo|lOol O

Al ool 2ol a|lo|lolo|o|lo|lo|o|=|=|w|a|lololo
x| x| x| x| x| x| x| x| x| x| x| x|=|=|o|o|=|=|o|o

| X| X X[ X| X[ X|X| X|X|X|X|X|=*|O|=2|Oo|=+O|—|OC

Do Not Use

X=fF=

T LI 5(EHRYER)

T LIRFII24EY FERBRWERL XY TY,
T —92ETREDELTELENTYT, SrH
BENHAONIBE. TNAANBELIZXIAD
BRAZFOBET7 A FILE—FIZHEDETIC, 8EY b
DT—5=BPANT 2BENDHIIT,
T—ZIIMSBZFEFRICL THAS N, IRICFHRDOEY b
m3D. ZELTCT—F =X dlcF v I ard3EY bD
Fr2IUDF T hREE T,

T—FLIR5 (G ER)
B|AOE v h(Data MSB)

D17~DO0 : Z##ER, D17HAMSBTY ., ZD#ERIE
A7V MNAF )T H =Y MIBEDOTVET, 00
0000 0000 0000 0000A'&w/MEZZRL. 11 1111
111 1111 1T1IhEKEEZRL I T, ERTER
ANEEZEBZDANIE. WIET DERNXIIEREE
ICHIRSNE 9,

0: InoFiwEY bMIEICOTT,
CID2~0 : Fv+xIIDFZ T (F11),

DATA BITS
D17 \ D16 \ D15 \ D14 ] D13 \ D12 \ D11 ] D10
DATA BITS
D9 \ D8 \ D7 \ D6 ] D5 \ D4 \ D3 ] D2
(Data LSB) (LSB)
DATA BITS RESERVED BITS CHANNEL ID TAG
D1 \ DO ‘o \ ‘o ] ‘0 CID2 \ CID1 ] CIDO

MAXIN
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MAX1401

+3V, 18y FBEBAVIFF ¥ &N,

A=Y TYT (T -

TFN¥)ADC

#11. F¥RXVIDHII—F

CID2 CID1 CIDO CHANNEL
0 0 0 AIN1-AING
0 0 1 AIN2-AING
0 1 0 AIN3-AING
0 1 1 AIN4-AING
1 0 0 AIN1-AIN2
1 0 1 AIN3-AIN4
1 1 0 AIN5-AING
1 1 1 Calibration

RAYFTRY NI—D
ZAYFTHRY NT=TICK . 3DOREEFAN
F v RIVRIIEDDERUEENF + +ILAINGZHEE T
HFELTHER)DESSNERSAZENTEET,
2AVF TRy N D=2, DRTFLFV)TL—
A VEAD2ODNMPRBREEZEANF v IV &R
LEd. Ihold. FNDOREEMEETF v RILELT
FAIDZEHETEFT, X121, BADEBEE— R
ICBNTHERATRERF v R IIERERLE T,

2F+ 2 (SCANE—FK)
FRAREBANTF v RV EIBEICH T ) T, Bt
I3I2E. JO—NIbtey b7y TR EZDSCAN
HlEHEY fEEY MLTTREL, =TI, DIFF
(REEFBXITBRUEHAOE— RHIEEY RMTRD
MOICEKDTRESNE T (RS, 9. 10) SCANAzY k
ENdE. TN RIERARBLREF v IV EIBERER
LTIDDEBREREZXELZERT. ROF v R
EAET, REDDEREEERIITD/H. MAX140113
BBMAREICEN) VT TBEOICTREEEET
BEMICE>THOST—YLTAEESEREEL. RO
FERAEERTF v RILICEARAE T, ZDH. ZAF v
EE3oOvoEY MMCLK)., 71 I)LZHIEE Y M(FST.
FSO)RUZRBEREEIRE Y M(MF1. MFO)ICfRkTE
LEd,

N=270 MER

ANERIS2DODN=2T D hERORHELET. IS
DNSBERIS. BRSNS VAT 1—TOEREM
ZETANTDIEHOICFBATEZT, 2noldoyo—/Nb
Yy b7y TLIZEZDBOUTE Y MMIKDT. EIRK
ICA7—TIRIETAE—TILTDHIENTEET,

x12. TERUBRUEBT— FICBITDIADF+ RIVEER(SCAN = 0)

M1 Mo DIFF A1 A0 MODE HIGH INPUT LOW INPUT

0 0 0 0 0 AINT AING

0 0 0 0 1 AIN2 AING

0 0 0 1 0 AIN3 AING

0 0 0 1 1 Pseudo- AIN4 AING
Differential

0 0 X X X AIN5* AING*

0 1 X X X CALOFF+** CALOFF-

1 0 X X X CALGAIN+"* CALGAIN-"*

0 0 1 0 0 AINT AIN2

0 0 1 0 1 AIN3 AIN4

0 0 1 1 0 Fully AIN5 AING
Differential

0 1 X X X CALOFF+** CALOFF-

1 0 X X X CALGAIN+" CALGAIN-"

X =Don't care

* This combination is available only in pseudo-differential mode when using the internal scanning logic.

** These combinations are only available in the calibration modes.
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+3V, 18y FMBEBAVIFF LN,

A=Y 7Y - FNVF)ADC

YIVFTLOHHANOABT o2
MAX1401DMUXOUTRUADCINE . XAy F2T
Y NI =D RUOERZADND T VA2 RHELE T,
CHICEY, I—HIE—-DEMET7 > TaHALT
ETCOADF P RIVICHMNBEESHBZRT N
T=E9,

F RIVERRY FO—0I2B1F3
BHAOAE—F R

m/N\y T 7E— RBUFF=0)TERLEBS. 700
ABDIIEREEEA O R CENEFTELY) £, EREOE
oREEgNaR. Y IdIF o0 14X
ROADY T D TREBB(RB)ICE D TREUET,
MAX140113. £ETORBEEICBWNWT—ERET
YT LET, ZhilKkY, FEF—FL—KIC
BPNWTAADEN) VITTDEHDOERBENESN
F9, ANICBIT2BNAETIINEREICEIO>TED
FEd, FEHL+2VN. +AVNEREU+8V/NDIEE. AN
YT AT UOTISEIRSIS N=REAEBMT D&
HiZEMLUFd, MEHL+16V/V. +32V/V. +64V/V
RO+128V/NDIBE. FEHREHNXBDEFER U AN AT
ERRYUFET,
EDZAYFRFV/INOHIADCAATEEAZKTT A
MAX1401 %2 ERB L TERET 21T D155, BIIAEROD
EARROUOEFAZZEBLTCTIIL, BIIERITHABSERE)
FUOINDODINZ VTV NBREBZBRBLE I,

F13a.

Rext

|
I
I
b Ruucmuxour  apcin Rew
NV e WV ‘%j
I
Cext I Cpin Cst Cpin CsampLE Ce
- I L
== —

M5. #/NY T 7E-RICHEITD7FTOTAD
(BUFF = 0)

NET7TDMBEY - EREL. UFIITD
HJeEMEERBELET. COERIG. Y T5—hoD
hZoPTr hEaEERZEBORCEBEMICHEDT
RE#LEICATE T, LrL. BIERDERZRD E
SRE16EY NAVN=5DMEENSILT BN HY
E9. RCXYMIT—=oDEMNIVITHEDIZHIC.
AVN—FHWBEEICEECEDERENFR= N,
YIS0 N VIBEMER TSI EN B ET,
ZDlzH. ERDOKRISRCHBEHNZFEDRBEICE b
209 BedIcTRIERETNE LTTREWN(RCERE
TR, B —XDA 2 E—F X EMAXT1401D
ANROZDMONSEEZSCBEDIFCTREVE ),
F13a~13dIZ. MAX1401DERBHREICESINT,
B/INY T 7E-RTI6EY MEREZRELT D7
TEHBEIEBNYNBSEENT EHONTIE T,

/Ny 77 (BUFF = 0)E— FICHIVTI6EY FIBREZTESHD
RexT CEXTE—1XE§H%E'U'“/7 )2 JRIBEE(MF1.

MFO = 00) ;

X2CLK =0 ; feLkiy = 2.4576MHz
EXTERNAL RESISTANCE, RexT (kQ)
PGA GAIN
CexT = OpF CEexT = 50pF CexT=100pF | CgxT=500pF | CEXT =1000pF | CEXT = 5000pF

1 29 14 9.4 2.9 1.6 0.43
2 29 14 9.4 2.9 1.6 0.43
4 22 12 8.4 2.7 15 0.40

8, 16, 32,
64, 128 15 9.6 7.0 2.4 1.4 0.37

#&13b. #/NY 77 (BUFF = 0)E—FICBEWWTI6EY FIRREZTED/=HD
Rext CexrflE—2xZHRBFH > 7 V IRAKBH(MF1,. MFO = 01) ;
X2CLK =0 ; fc kN = 2.4576MHz
EXTERNAL RESISTANCE, RexT (kQ)
PGA GAIN
Cext = OpF CexT = 50pF CexT = 100pF CEXT =500pF | Cext =1000pF | CEXT = 5000pF
1 14 6.9 4.7 1.4 0.81 0.22
2 14 6.9 4.7 1.4 0.81 0.22
4 11 6.0 4.2 1.3 0.76 0.20
8, 16, 32,
64, 128 7.7 4.8 3.5 1.2 0.70 0.18

MAXIN
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MAX1401

+3V, 18y FEBHAVINFF+ XN,
A=Y 7Yoo - FINVF)ADC

&z13c. B/NY T 7(BUFF = 0)E— RFICHTI16EY MIBERREETEDSf=6HD

Rexte CexTlE—AxZiAR[Y > TV JRAKE(MF1.

MFO = 10) ;

X2CLK =0; fCLKIN = 2.4576MHz
EXTERNAL RESISTANCE, RexT (kQ)
PGA GAIN
CEeXT = OpF CEXT = 50pF CexT = 100pF CExT =500pF | CexTt =1000pF | CEXT = 5000pF

1 7.0 3.4 2.3 0.71 0.40 0.11
2 7.0 3.4 2.3 0.71 0.40 0.11
4 55 3.0 2.1 0.66 0.38 0.10

8, 16, 32,
64. 108 3.8 2.4 1.7 0.60 0.34 0.09

#13d. #/NY 77 (BUFF = 0)E—FICEWTI6EY MIREREZTOS7/-6HD

Rext. CexTE—8xZiAZY > 7T VJAEE(MF1.

MFO = 11) ;

X2CLK =0 ; fCLKIN = 2.4576MHz
EXTERNAL RESISTANCE, RexT (kQ)
PGA GAIN
CEexT = OpF CEeXT = 50pF CexT = 100pF CexT =500pF | CexTt=1000pF | CexT = 5000pF

1 3.4 1.7 1.1 0.35 0.20 0.05
2 3.4 1.7 1.1 0.35 0.20 0.05
4 2.7 1.4 1.0 0.32 0.18 0.05

8, 16, 32,
64. 128 1.8 1.2 0.85 0.29 0.17 0.04

ANV D7 BIInEESBENT7ZTUr—2a i Tlid, hd

MAX140113. AH%EPGA/ZRABICLDBEHET
DNORBET DIHDAN/NY T7DRTEREL T
F9(®B), chhom/NyT7IE. DCATEY NRU
BERE . A ADFEEEF T DIHICTF I V/INRE(L
SNTWNET, NV T 7327 OJBIEEDS0%
AEZBEET D=0, BITEEZ/NSLKTI2RELDHY.
Lt BERANBEIBEICESBNWT T r—
AVIIBNTIEINY T F7E Y NI D UTEDLD
ICHE>TWET, AAHDAGNDXIZV+DEL TEITEL

DINY T 7ETFAE—TILLTFE0,

INY TP E—RTERLEBSE. 2hoh/Ny T 71
AADEG T dAVF oSN LET, 2D
E—RIZHBNTIE, T JICBERTDRERED
EZLLERLEZT, FavNLELICKD/NSLEEHN
BEHNEIET, VILFTLIHYIZRKRIONADNS
U—O8RMV’HET, V—AEMHISWNEEICIT.
D) —=OERDIEDHIZDCA 7Y MHELDZEN
HYET,

Rmux Muxout

ADCIN

CSAMPLE% I Ce

X6.
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+3V, 18y FEBAVINFF+ &N,

A=Y 7Y - FNVF)ADC

&14. Ny T 7H(BUFF = 1)E—FICHENWTI6EY MIBREZTEDS/-HD
RexT- CEXTfﬁ—iggﬁﬁﬂ'yj)U VOREREHMF1, MFO = XX) ;
X2CLK =0 ; fCLKIN = 2.4576MHz
EXTERNAL RESISTANCE, RexT (kQ)
PGA GAIN
CEexT = OpF CEXT = 50pF CexT = 100pF CexT =500pF | CexTt=1000pF | CexT = 5000pF
1 10 10 10 10 10 10
2 10 10 10 10 10 10
4 10 10 10 10 10 10
8 10 10 10 10 10 10
16 10 10 10 10 10 10
32 10 10 10 10 10 10
64 10 10 10 10 10 10
128 10 10 10 10 10 10
DI27L2AAN 7o TPGANHYET, RBIRDI— REFEALE

MAXT401ISLERAER ICERBELSNTEHS Y. TEES
DI7 L2 ZAANZRATNE T, UT7L 2 RABEZE
REFIN+&EREFIN-ORICEIANL T F = LV (REFIN+D 75
AREFIN-EWE TSI RIZHEDEDICLTFE),
REFIN+X&UREFIN-IFAGND EV+DRE TREITNILAY
FEA. MAX1401(d. +1.25V) T 7 L 2V X THEFRA
AESNTNET,

ZERes

MAX14011d. 2> JILEY RD2IRZA Yy F RF/\
DHBRAREFERLTCTI IO T4 DY IINEIRETT(N
9, THEBAOE—OIOAV/NL—5H, BirEnsd
EE0®mEEIVEEIDIMNISGNT Y TILL—RNT
ANESZHEHELET. ZOTFTFAHFITRICTEOD
NoBB2ANI—LETATOIILTAIVFIZEDT,
BEE T E TSN EL /A X &EBRELET,

MAX1401DZHRERIS. o TILEY M TFOFAMTRS
HELDHBEL/ A ZXD2RERE TAE T ZRMH
LET., COZRHIT. EEHESLEZREARICSO.
BR/ AT 5MEERS TDHICKREEHR
([CIEDTWET,

THBEIL, YRY—o0OY IERM(fean). X2CLK
Ewv k. CLKEY NRUZBEERMEHE Y NMF1
RUMFOIC& > TREDBEHBDORE DY LTV
L— R DSED1DTEELET, ZNSDEE— R
ICHITDEAHEEIE. THBO/NAPILNILEHE
Tz ElcLUBELEINET, R1510. ANRD
JIPLYRY T — R ERLET,

PGA

ZERBRORIIC. I—THRIBZEXT. x2. x4, x8. x16.
Xx32. x64XIx128(RO)DHNSENDHAEFE

MAXIN

BEDT I AN SNAR-—SmEBBRERLIT !
1) PGA=0. DAC=0. 2) PGA=3. DAC=0.
3) PGA= 3. DAC=3,

HH/ 14X

£16aR016blC. MAX1401%fc k= 2.4576MHz
TEFSBBEDRELNERE(/ Vv F)ICHITD
rmsiERHMRO-3dBEARBZRLE T, NAMKR—3>
AR, VRep=+1.25V. &/ 7 7BF(BUFF =0)
BRU/Ny 7 7EARBUFF=1)ICHITEHENES X
SNTNFET. ThoDMER. ZB7FOJANEBE
ODRETEONIIREBETY, M7IC. XD EREN
NERU/ VFERBDIZT72RLET. RMIARAE
DETRA N S/ TINET,

EDEEEE = (SNRgg - 1.76dB)/6.02

TEELBADERE T /A 2D/ A Z(SNRyp) TEIo 7
B, AP TR —IVEBEDEH. 2 - Vrern/GAIN)
DEArms/ A ZXICW T DEELTERSNE T, Ih
3. E-OBEH/ A XDBEZEOTHENDD
TlIBENWZEISEFBLTTFS WY, E=OB/ 4D
BBIZ. mMSHIEDG.6EICETETDIEAHUET,
E—08/ A XICB DS EMAMEDKIEBIL. RICEKH
Snferms/ A XCE DS R eSS £2.5EY b
BB ENHIET,
F16aRUDICRT /A X3, TINA R/ A ZRUEEL
JAZNDIEOTNE T, T/ X/ A ZFLHEBAME <
BOTWETH, FIBRENSIMESICIIEEL /11X
VRSB F T BEL/ A XE S/ y FRIREIC
KEL. /UTFERBNVEADETELR /A1 AR E
EEd,
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MAX1401

+3V, 18y FBEBAVIFF ¥ &N,

A=Y 7Yoo - FINVF)ADC

#15. ZRJ|OBERRYK. B> T) IBREBRUTI16EY hF—FHAL— b

CLKIN FREQUENCY, AVAILABLE
SavpLnG | MODULATOR | outeuT
I CLK MF1 MFo FREQ:JSENCY, ey o
DEFAULT X2CLK =1 (kHz) (kHz) AC((:::;’;\CY
1,004 2.048 0 0 0 16 8 20, 25
1,024 2.048 0 0 1 32 16 40, 50
1.024 2.048 0 1 0 64 32 80, 100
1,004 2.048 0 1 i 128 64 160, 200
2.4576 49152 1 0 0 384 192 50, 60
24576 49152 i 0 i 76.8 384 100, 120
24576 49152 i 1 0 153.6 76.8 200, 240
24576 49152 1 1 1 307.2 1536 400, 480
SR T A NIRRT KE,
F16a. MAX1401DHSWHMERUEHNDT—IL——BNY T 7E—F.
VREF =1 25\/\ fCLKIN = 2.4576MHz
OI‘)JZ.':KT -3dB TYPICAL OUTPUT NOISE (uVRws) BIT
DATe | FREQ. FOR VARIOUS PROGRAMMABLE GAINS STATUS
(sps) (Hz) xi X2 x4 8 x16 32 x64 x128 | MF1:MFO=0
50 13 1 5.42 3.03 170 111 1.06 105 105 104 FST-FS0 =0
60 157 591 3.20 1.90 125 113 118 115 115 FS1-FS0 = 1
300 786 805 386 206 103 573 362 284 267 FSTFS0 =2
600 1572 | 441 236 112 548 290 145 761 513 FST-FS0 = 3
MF1:MFO = 1
100 26.2 553 296 173 113 1.06 1.06 1,08 1.05 FS1:FSO = 0
120 314 6.06 3.8 1.90 1205 117 111 112 111 FS1:FSO = 1
600 572 | 815 399 196 102 5.45 3.49 272 259 FST-FS0 =2
1200 | 3144 | 450 232 115 534 278 147 8.00 5.08 FST-FS0 = 3
MF1:MFO = 2
200 52.4 5.39 202 170 1.09 1,06 102 102 103 FST-FS0= 0
240 62.9 627 328 189 1.20 118 112 117 111 FS1-FS0 = 1
1200 | 3144 | 778 40.1 20.1 100 553 356 274 259 FS1FS0 =2
2400 | 6288 | 431 232 109 54.0 8.2 141 8.08 4.99 FST.FS0 = 3
MF1:MF0 = 3
400 1048 | 536 3.00 182 117 110 106 110 'RE FS1:FSO = 0
480 1257 | 588 325 194 128 126 116 117 115 FS1-FS0 = 1
2400 | 6288 | 797 396 202 105 574 363 3.02 276 FS1:FSO = 2
4800 1258 441 207 111 555 297 146 773 5.43 FST-FS0 = 3
26 y. V4V,




+3V, 18EY MEBAVINFF+ N,
A—IY2TY (257 - FI)ADC

F16b. MAX1401D#EWRFEROCBENTF—FL—b—NY T 7HE—F.
VREF = 1.25V\ fCLKIN = 2.4576MHz

ng-li_’:T -3dB TYPICAL OUTPUT NOISE (uVRMS) BIT
RATE FREQ. FOR VARIOUS PROGRAMMABLE GAINS STATUS
(sps) (Hz) x1 x2 x4 x8 x16 x32 x64 x128 MF1:MF0 =0
50 13.1 572 3.21 2.10 1.41 1.42 1.44 1.38 1.34 FS1:FS0O =0
60 15.7 6.29 3.57 2.30 1.55 1.61 1.56 1.49 1.56 FS1:FSO = 1
300 78.6 80.6 39.8 19.3 10.2 6.14 4.25 3.03 3.52 FS1:FSO =2
600 157.2 436 225 116 571 28.8 15.0 8.70 5.99 FS1:FSO =3
MF1:MF0 =1
100 26.2 5.82 3.35 2.08 1.43 1.37 1.36 1.35 1.31 FS1:FSO =0
120 314 6.01 3.65 2.27 1.51 1.51 1.50 1.50 1.47 FS1:FSO = 1
600 157.2 77.7 40.1 20.2 10.6 5.93 4.19 3.54 3.23 FS1:FSO = 2
1200 314.4 434 222 111 57.0 28.3 14.8 8.37 5.81 FS1:FSO = 3
MF1:MF0 = 2
200 52.4 5.82 3.07 1.87 1.26 1.20 1.18 1.15 1.17 FS1:FSO =0
240 62.9 6.17 3.54 2.09 1.45 1.30 1.27 1.31 1.29 FS1:FSO = 1
1200 314.4 79.0 411 19.8 10.5 5.68 3.68 3.14 2.99 FS1:FSO =2
2400 628.8 439 226 111 57.9 28.7 15.4 8.26 5.32 FS1:FSO = 3
MF1:MF0 =3
400 104.8 5.60 3.10 1.85 1.32 1.24 1.25 1.19 1.21 FS1:FSO =0
480 125.7 6.18 3.47 2.02 1.38 1.37 1.29 1.33 1.33 FS1:FSO = 1
2400 628.8 76.3 39.3 20.8 9.83 5.92 3.92 3.92 3.07 FS1:FSO =2
4800 1258 455 225 114 57.1 29.9 145 8.13 5.55 FS1:FSO = 3
20 T 20 T
19 CLK=1_] 19 CLK =1
z - AN
‘S’ 17 FS1:FSO=0o0r 1 — %’ 17 N FST:FS0=00r1—
'é 16 E 16 SN
% 15 |— FS1:FS0=2 % 15 f— o1 fsp- 2 \\
L 4 N L 4 N \\
= N =
2 13 N e 13
E 1 FS1:FS0 =3 E 12 FS1: FS0 =
~N N
1A 1
10 10
1 2 4 8 16 32 64 128 256 1 2 4 8 16 32 64 128 256
GAIN (V/V) GAIN (V/V)
a) BUFF=0 b) BUFF =1

4
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MAX1401

+3V. 18y FMEBAVIFF £,

A=Y 7Y D07 -

TFN¥)ADC

ZF7tw F#EIEDAC

MAX140113. ZHRBADICENTHEBEY b TS X
§3)7 7ty FEEDACZBATN& T, JDDACZ
ERLCANESOATEY MRDZERET DI EIC
S, ADCZ LW BREESHEECERI DI ENTE
F9. IZR—FF—RIZBNT. DACITER= NI
BED£116.7%(x16.7%ESH)ETHAIEY T D
ZENTE. NAR=ZF—RIZBNTIZE. BRI
#HED+58.3%(+8.3%ESH I THATI Y T DI L
NCEEJ, DACDEE LTOAEIREND &L, DACIE
ZRBANDOREICPIBEISND D, /A XTHE
LELSBIET, H8RUIIC. ANBEBEKRUTERER
ICX 9 DDACO— FDREERLE T,

o0y o RIRSE
0w o RKReEId. CLKINRUCLKOUTD B IC#E
SNIEAB D) R Y ) (RISHIRER) EHITERT DD
HDNICLKINTHERFERERICK D TEZRERE L.
CLKOUTZRERICHEKT ZEICEI>2THESEI I,
BEEBEE— FICHBNT. MAX1401(3CLKINA
1.024MHz(CLK=0)X132.4576MHz(CLK =1,
T HIV M) TEET DARICHEOTNE T, oD
BIREBTE}ET D, XT/N\AIZDFROZ A >
ERE(60HzX I50HZ) RUMTHE Y © S K T ERE
REDXIVEO)ZERT DL DICRETEE T,

A
MAX CODE 262144
FULL-SCALE 259522

CODE

MIDSCALE 131072

! | NEGATIVE DAG !
| STEPSHIFTS |
71| | THE TRANSFER |
‘i FUNCTION
11 TOWARD THE 1

¢ |11 POSITIVE RAIL.!
ZERO-SCALE 2621--} -+ T !

AGND

(VaIN-)-VReF

(VAIN-) - VREF/8 - VRer/16-
(Va) )

(VAIN-) - VREr/8 - VRer/16-" |

(VaN-) + Vrer/8---:
(VaIN-) + VReF ---]-

V-

INPUT VOLTAGE RANGE

8. /XA R—
N7

ZEERRICN I DPCGARUDACI—

28

25 VINAE—R(STBY =DIZHBNTIE. U7
A UFTI—IARVIOY IREREER 2 TOREBH
IND—=592LF T, SCLKAEEMAER, 1Y T71—2X
DHEBEBHIEIEB/NMIBEYEYT, NT—FT2EF—R
(RIFBEZSO)ICADITIS. BHEHL 225 DFULLPD
EvhEtY NULTTRE W, ZIWIND—=249y NI
ERBRTDICIE. RENRIESNL 29N T
ENDEDIC. YRY—IOVIEENEITDET
AoV RN EFEDEHNBRIRSBDISEGICITESR
10ms)fFo>Tho. N—KRIoxT7 )Yy hXIZVTH
DIy METOTTRE 0,

ZLDBE. ARBOSWNI U X ZIILXITHIRES
FEOBAIENTYT, FICKARET7 TV r—23 /L_
BT, ThicE>TTY Y NEREBZEREL .
ZMEAFLBEBRDEBRITBEICAE Y FT, F/e.
F1—F A HAIIHB0%IEL BN\ OY Y —2T
FTINA ZBEHES BB EHWMBEICKEDIEEEH I FT,
WTNDEESE. MAX140113v254—20Y 20
R E L TCRASMHZE THER T2 ENTE. NS
2B T 2 —SIC KD T2 5MHzE COEE TTF1—
TATAOILHB0%DREoOY VEARMZEDZ &
NTEFXT, TOTURT—SHEEHTDICIE. HH0
LS 2MX2CLKE Y hEtE Y NLTTFE0, CLKINIC
2.5MHzE W5 0WERMZFER L. X2CLKE— K%
EoE. FAUTIVEBERND LAELLKDZEIC
SEELTTFSE,

(VRep =1.25V
PGA =000)
2.708V 13/6 VRgr/2PGA
2,50V 2 VRgr/2PGA
2292V 11/6 VRer/2PGA
2.083V 10/6 Ver/2PGA
1.875V 9/6 ViRgr/2PGA
1.667V 8/6 VRer/2PGA
1458V 7/6 Vg /2PGA
1.25V VRgF/2PGA
1,042V 5/6 Vg /2PGA
0.833V 4/6 VRgr/2PGA
0.625V 3/6 VRer/2°P6A 2
0.416V 2/6 VRgp/2PGA =
0.208V 1/6 Vpgr/2PGA 5
ov 0 =
-0.208V -1/6 Vpgp/2PGA =
0416V -2/6 VRer/2P6A =
-0.625V -3/6 VRer/2PGA 2
-0.833V -4/6 VRgp/2PGA =
1,042V -5/6 Ve /2P6A
-1.25V -VRgF/2PGA
1,458V ~7/6 Vg /2P6A
1667V -8/6 VRer/2P6A
1875V -0/6 VRer/2P6A
2,083V 10/6 Vipge/2PGA
-2.292V -11/6 VRer/2PGA
-2.50V -2 VRer/2PGA
2708V ~13/6 Vpgr/2PGA
-7 -6-5-4-3-2-10+1 +2+3+4 4546 +7
D311 1111100000000
D2111100000001111
D110011100110011
D01 010100010101 01
DAC CODE

X9. ANEEEENDACI— K

MAXIMN




+3V, 18y FMBEBAVIFF LN,

A=Y 7Y - FNVF)ADC

TATINT1IVE

WET 2517 1 ILZIE. SINC3RIFSINCT T 1 )L%
ZEALCZRARIODIEY bT—F AN —LZN
BLEXY, SINCTAILZIZFEENMNEET. MENREL.
FEBICRBUNS N OICHEBREDT—F L — b %
AZICTDIRENHDBEIHFICTELTINE T, .
TNy Sy TFuEE. HAT-YL—b/T=F
T— RE)ICEEBRL TLDLHICHIEAEETY,

SINC'#gElZ. 774 FDSINC3T 1 )LY EBEUER
IS/ vFERFBLTWETA. =HU /ﬁFE\Ah‘“
<IEDI2TWET, TnICKY, TA0ILYDDEREER
BB/ A Z&EHICLT, BNV IEERST DT t
HTcEZd, SINC' T4 ILZIETF—5T— REABRIC
Th)IOLEY, /YTFHE0HzOEE(F—F L — K
60Hz). =MD JE”EIE1/60Hz, BIB516.7mslZ
B FEd, SINC3T 1 ILZDIEEIE3/60Hz. BIB550ms
TENIJILET, ChoD T4 ILYIEBDA
. JO-="Nbty 7Y TLIOIZDFASTE Y MC
KXDOTHITNE T, tl\U VIR I BIBEIESINCT
T-Rz2EAL. BEOBENDERFIISINCIZF
BLTRFELY, FASTI:“J FeO—ICUYy hgDE.
SINCTE— KRH'5SINC3E— RIZHIWE Y 9, DRDY
ESIBICKEY . PELLEE3DDTF—5T— REHIE
ICBWET—hERMINDEBUEICRU LT,
JO—-N)btey b7y TL T ZZOMDOUTE Y b &
TYNTBZEICKI, TADOTINTAINEITE/INAINRZ
TEZX9d, MDOUT=1D184E. ZRAB[OEDEAN
DOUTCE#HEONE T,

7415 DFE

MAX1401D7 « &I T 1 ILZIE. SINCT (sinx/x) R T*
SINC3(sinx/x)3O—/XZ2 T 1 LI HEEEER L £ T,
SINC3HEEDTIEREIS. RATRASIND3IDDAHR
T—REBHEDSINCI 74 I)LITT, zRAAUIZEIITD
KIBIS.

1
N q_z-1
BRE R A A NZBITHDRIBII.
Sir{anf)
H = | M)
sin nL\
L fMJ

N
ERWET, TIT. TUA- I VFEHBNIIERRR
ERE DD BRI NS T D TY

MAXIN

BI10IC 7 1LY BRMICEZRLE T, SINCIDHIE
Y NATEREIS. |RAOD/ v TFREKEDO.2621:&
TY, 2&FWU. RNDT ALY /v FREKREH60HzD
ma. 1Y M TREREIEN5. 72HzE I £, K101
RIWWBEIT A TN T IS DY TIVERE () D
M. 2L CEEY K2y, 3fy. ... )OEMAIT
Bl nEd,

SINC3 7 4 LY DISEIISINCI(FE 74 ILE) T4 1LY
DIEEEMUTNETH. O=IFTHEURIBIZHEDT
WEd, TN TAaIVIOEDT—5 L — bE.
T AW DEBEICEDRMDD /Y FDABEICXTIH LT
WEd, DFWU. TA4IL5DTRIOD ./ v FH60HZIC
HKOTWBARI10DIJZ7Tld. HAF—5L—bIlE
BOHzICHEYW E T, ZD(Sinx/x)3T4ILEZD ./ vFId.
B0/ FERMOBEHDEZATRYEBRENET,
SINC3T 4 )LFIE. ZhHd ./ wFICHLT100dBIA
LORBEREZRHBLET,

JO—Nbty b7y T LU FZDCLK, X2CLK,
MF1. MFO. FST1RUFSOICO—REN/=EICLDT.
TADIINTAIWNETDHY S A TEREZEKRKDTTI 0,
FSOEFS1A2ZATERRDHY M TEREEZEREL
TH. 714N REDOEIIHIHUZTEA. BEHDDIT
JYUTFDEKETY, flzld. K113y A TBRE
ELTI3 THZRURBHMD /v FREKREE L TH0Hz %
RLTWET,
ABICBNTRFTY T HO-18EI1F. EME
F—IEFAIRNDEZTICE N VIBBRNRETT,
TN IBBIE. ZOT74ILTDIEHITEIRS N
HAT—FL—MIKELET, TWRT—IVRTY T
ABNITTBSINCI T4 I)ILyDE N o JEBISHEAD

\ foLkin = 2.4576MHz
-20 \ MF1,0=0
\ FS1,0=1

-40 fy = 60Hz
_ 60 \ N\ |
g [ HEAVVARANY,
= -80
3

-100
440 F+—t—t+—+—F++—"1+-

-160

0 20 40 60 80 100 120 140 160 180 200
FREQUENCY (Hz)

®10. SINC3T 45 DER¥IGE(/ v FI360HZ)
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MAX1401

+3V, 18y FBEBAVIFF ¥ &N,

A=Y TYT (T -

TFN¥)ADC

F— S ABOAMEISET DT ErB YU ET. (FSYNCHEAE
RSB R -+ VO S FIE &2 QRSN R T Y
APITHT B UV IRBIE, HHT— 5 BBO3ME
T

7radgo4 vy oo

TADIINTAIVEIE, ERET T IVERBOSHER
DELIFFELEEA. LAL. MAXT401137 —/N
YT IRAE WD, InoO®EEIFRRY ML
RONERRZEHDITBET . SMEDLFE /1 X3
TANWT ) TEnNET, ZDH. BT 115
2 DB IEVMERD I /IN—5 ELENT. MAX1401
DFROT7FTOTTAINT ) 2 TDRBEFREIHEY
BRESNTWE T, =510 XT/NA XUIHMkHZE T
90dBOOEYE— FBRELZEF >TWDH. ZD
BURMERICHSITEIEE— R/ A INDREZ M
MEWUERSNTINE T,

TT)T=23 v Il&koTE. MAXT401DREIICT «
WE I I%BLT, TA2FILT AT HBRELE
EFLLBNWERBZRETDREN DT T, Fc.
7TV r—=avilEoTE. AERREFEONMID
Z8 /A XESH7IOJERBZRNLENELDIC
TAIE) T ZBMT 2BENHIET,
/Ny T 7E—RFOMAXT401 DFRICEEN B mZIcE
IHEaIF. FIBRENELBNELDICY - E—
TR %+nMEe< LTFEV(FR13a~13d)e 2D
e, B/INY T 7E— RIZESNVTMAXT401DFREIT
BEDRB 7 FIAVT T TAINE ) ITH
MEUBIBRESNE T, L L. BT/NAX%Z/NY T 71+
E-RTEATDIHEEIE. KEB/ XA E-F R
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/* Assumptions:

* % The MAX140X's CS pin is tied to ground

* % The MAX140X's INT pin drives a falling-edge-triggered interrupt

*x MAX140X's DIN is driven by MOSI, DOUT drives MISO, and SCLK drives SCLK
*/

/* Low-level function to write 8 bits using 68HC11 SPI */
void WriteByte (BYTE x)

{
/* System-dependent: write to SPI hardware and wait until it is finished */
HC11l SPDR = X;
while (HC11 SPSR & HC11l SPSR_SPIF) { /* idle loop */ }

}

/* Low-level function to read 8 bits using 68HC1ll SPI */
BYTE ReadByte (void)

{
/* System-dependent: use SPI hardware to clock in 8 bits */
HC11l SPDR = OXFF;
while (HC11l SPSR & HC1ll SPSR_SPIF) { /* idle loop */ }
return HC1l1l_SPDR;

}

/* Low-level interrupt handler called whenever the MAX140X's INT pin goes low.
** This function reads new data from the MAX140X and feeds it into a
** user-defined function Process_Data().

*/
void HandleDRDY (void)
{
BYTE data H bits, data_M bits, data L bits; /* storage for data register */
WriteByte(0x78); /* read the latest data regsiter value */
data H bits = ReadByte();
data M bits = ReadByte();
data L bits = ReadByte();
Process Data(data H bits, data M bits, data L bits);
/* System-dependent: re-enable the interrupt service routine */
}

/* High-level function to configure the MAX140X's registers

** Refer to data sheet for custom setup values.

*/

void Initialize (void)

{
/* System-dependent: configure the SPI hardware (CPOL=1,CPHA=1) */
/* write to all of configuration registers */
MY GS1 = 0x0A; MY GS2 = 0x00; MY GS3 = 0x00;
MY TF1 = 0x00; MY TF2 = 0x00; MY TF3 = 0x00;
WriteByte(0x10); WriteByte(MY GS1); /* write Global Setup 1 */
WriteByte(0x20); WriteByte(MY GS2); /* write Global Setup 2 */
WriteByte(0x30); WriteByte(MY GS3); /* write Global Setup 3 */
WriteByte(0x40); WriteByte(MY TF1l); /* write Transfer Function 1 */
WriteByte(0x50); WriteByte(MY TF2); /* write Transfer Function 2 */
WriteByte(0x60); WriteByte(MY TF3); /* write Transfer Function 3 */
/* System-dependent: enable the data-ready (DRDY) interrupt handler */

JZ 1. SPIM2 57 —ZDB)
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/* Low=level function to write 8 bits
#+ The example shown here is for a bit-banging system with {CPOL=]1, CPHA=]1)

void WriteByte (BYTE x|}
I
drive SCK pin high
count = 0;
vhile (cout <= 7}

if (bit 7 of x is 1)
drive DIN pin high
alae
deive DIN pin low
drive SCK pin low
®=8* 2
drive S5CK pin high
count = count + 1;

* Low-level functicon to read § bits ; : .
++ The example shown here is for a bit-banging system with {CPOL=1,CPHA=1}
SYTE ReacByte (wvoid)

{

= 0;
drive SCK pin high
count = 0;

while {(cout <= 7}
[
X wx * 2;
drive 3CK pin low
if (DOUT pin is high)
= x + 1:
drive SCK pin high
count = count + 1;

return X;
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NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006").
3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC MO150.

5. LEADS TO BE COPLANAR WITHIN 0.10 MM.

| S

[DDALLAS Sl AIXI/VI

PROPRIETARY INFORMATION

TITLE

PACKAGE OUTLINE, SSOP, 5.3 MM

APPROVAL DOCUMENT CONTROL NO.

21-0056

REV.

Cc

/i

<FIN IV RASH

VFILARREICYFVARBICEHRAINZBBUADOEROERICDOVWC—tIEEZENIRE T, BBRFH S XEEEchTHhEEA,

VEILSHERTELEBRUOMEZEE T OHEMNZBRLET,

36 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2002 Maxim Integrated Products, Inc. All rights reserved. MAXIM s a registered trademark of Maxim Integrated Products.

SSOP.EPS

7169 -0051 RRHHMBEXFHRHEE3-30-16 (KUY 1E))
TEL. (03)3232-6141 FAX. (03)3232-6149



