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ABSOLUTE MAXIMUM RATINGS

V+ 10 AGND, DGND .....cooviiiiiiiiiiiieciceie e -0.3V to +6V
VpD to AGND, DGND.... ....-.0.3V to +6V
AGND t0 DGND......coiiiiiiiiiiiicrieee e -0.3Vto +0.3V
Analog Inputs to AGND........ccceeveiiiiiieeenns -0.3Vto (V+ + 0.3V)

Analog Outputs to AGND
Reference Inputs to AGND............
CLKIN and CLKOUT to DGND...... ...-0.3Vto (Vpp + 0.3V)
All Other Digital Inputs to DGND..........cccevvvverieranns -0.3V to +6V
All Digital Outputs to DGND.............ccceueee. -0.3Vto (Vpp + 0.3V)

..... -0.3V to (V+ + 0.3V)
..... -0.3V to (V+ + 0.3V)

Maximum Current Input into ANy Pin ........cccceeiiiiiieinineen. 50mA
Continuous Power Dissipation (Ta = +70°C)

28-Pin SSOP (derate 9.52mW/°C above +70°C) ........ 524mwW
Operating Temperature Ranges

MAXLA03CAL ..ot 0°Cto +70°C

MAX1403EAl......cccoviiierans ..-40°C to +85°C
Storage Temperature Range ...-60°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoeverivverreeennenn. +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, VRerIN+ = +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

STATIC PERFORMANCE

e . 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 (Tables 16a, 16b)

Integral Nonlinearity Bipolar mode; FS1 = 0; MF1, MFO =0 -0.0015 0.0015
INL %FSR
(Note 1) FS1=0; MF1,MFO =1, 2, 3 +0.001
Nominal Gain (Note 2) 0.98
Unipolar Offset Error Relative to nominal of 1% FSR -1 2 %FSR
) ) Forgainsofl, 2,4 0.5
Unipolar Offset Drift - pv/eC
For gains of 8, 16, 32, 64, 128 0.3
Bipolar Zero Error -2.0 2.0 %FSR
) ) Forgainsof1, 2,4 0.8
Bipolar Zero Drift - pv/ec
For gains of 8, 16, 32, 64, 128 0.3
Positive Full-Scale Error For gains of 1, 2, 4, 8, 16, 32, 64 -2.5 2.5
- %FSR
(Note 3) For gain of 128 35 35
. For gainsof 1, 2, 4 0.8
Full-Scale Drift (Note 4) - uv/°C
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 5) - %FSR
For gain of 128 -3
. . For gains of 1, 2, 4, 8, 16, 32, 64
Gain-Error Drift (Note 6) - 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 3.5
. . ) For gainsof1, 2, 4 0.8
Bipolar Negative Full-Scale Drift - uv/eC
For gains of 8, 16, 32, 64, 128 0.3
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VRerIN+ = +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 7) - %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 +3.5
Offset DAC Zero-Scale Error 0 %FSR
Additional Noise from Offset _
DAC (Note 8) DAC code = 0000 0 UVRMS
ANALOG INPUTS/REFERENCE INPUTS (Specifications for AIN and REFIN, unless otherwise noted.)
AtDC 90
For filter notch 50Hz, +0.02 - fNOTCH, 150
Common-Mode Rejection CMR MF1 =0, MFO = 0, fcLKIN = 2.4576MHz (Note 9) dB
For filter notch 60Hz, +£0.02 - fNOTCH, 150
MF1 =0, MFO =0, fcLkIN = 2.4576MHz (Note 9)
Normal Mode 50Hz Rejection NMR For filter notch 50Hz, +0.02 - fNOTCH, 100 dB
(Note 9) MF1 =0, MFO = 0, fcLkIN = 2.4576MHz
Normal Mode 60Hz Rejection NMR For filter notch 60Hz, £0.02 - fNOTCH, 100 dB
(Note 9) MF1 =0, MFO = 0, fcLkIN = 2.4576MHz
Common-Mode Voltage Range _
(Note 10) REFIN and AIN for BUFF =0 VAGND V+ \Y
Absolute Input Voltage Range REFIN and AIN for BUFF =0 VAGND Vi \Y
-30mVv + 30mV
Absolute and Common-Mode BUEF = 1 VAGND V+ v
AIN Voltage Range - +200mV -15
DC Input Leakage Current REFIN and AIN for Ta =+25°C 40 pA
(Note ll) BUFF =0 TA = TMlN to TMAX 10 nA
AIN Input Current (Note 11) BUFF=1 10 nA
Gain=1 34
BUFF = 0 Gain=2 38
AIN Input Capacitance = —
(Notes 12) 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 v
(Note 13) Bipolar input range (U/B bit = 0) +VRer / gain

MAXIN
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VRerIN+ = +1.25V, REFIN- = AGND, fcLkIN = 2.4576MHz, Ta = TmIN to TmAX, unless
otherwise noted. Typical values are at Ta = +25°C.)

MAX1403

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
?:lglqir;cri]gEFlN Input Sampling s (Table 15) Hyz
REFIN+ - REFIN- Voltage 15% for specified performance; functional 125 v
(Note 14) with lower VRer
LOGIC INPUTS
Input Current IIN -10 +10 HA

All inputs except CLKIN 0.4
Input Low Voltage ViL \Y
CLKIN only 0.4
. All inputs except CLKIN 2
Input High Voltage VIH \Y
CLKIN only 2.4
Input Hysteresis VHYS All inputs except CLKIN 200 mV
LOGIC OUTPUTS
DOUT and TNT, Igink = 100pA 0.4
Output Low Voltage (Note 15) VoL \Y
CLKOUT, Isink = 10pA 0.4
Output High Voltage (Note 15) VoH DOUT and INT, IsouRrce = 100pA Vbp - 0.3 \Y
CLKOUT, Isource = 10pA Vpp - 0.3
Floating-State Leakage Current IL -10 10 HA
fontng S co : o
TRANSDUCER BURN-OUT (Note 16)
Current IBO 0.1 A
Initial Tolerance +10 %
Drift +0.05 %/°C
TRANSDUCER EXCITATION CURRENTS
Current IEXC 200 UA
Initial Tolerance 15 %
Drift 100 ppm/°C
Match OUT1 to OUT2 +1 %
Drift Match 5 ppm/°C
Compliance Voltage Range VAGND V+-1.0 \Y
POWER REQUIREMENTS
V+ Voltage V+ For specified performance 2.7 3.6 \Y
Vpp Voltage VpD 2.7 3.6 \Y
Z\?(‘;‘{:r'l%‘pp'y Rejection V+ PSR (Note 18) dB
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ELECTRICAL CHARACTERISTICS (continued)

(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VRerIN+ = +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 and
transducer excitation currents disabled, X2CLK = 0, CLK = 0 for 1.024MHz, CLK = 1 for 2.4576MHz.)

V+ Standby Current (Note 19) PD bit = 1, external clock stopped 1 10 HA
1.024MH Buffers off 175 210
. z
Normal mode, Buffers on 370 420
MF1. =0, Buffers off 250 300
_ uffers o
MFO =0 2.4576MHz A
Buffers on 610 700
1.024MH Buffers off 245
. z
2X mode, Buffers on 610
ML =0, Buffers off 042 055
_ uffers o ) .
MFO =1 2.4576MHz
Buffers on 1.2 1.5
V+ Current v+
1 024MH Buffers off 0.42
. z
4X mode, Buffers on 1.2
ML =1, Buffers off 18 22
_ uffers o : :
MF0 =0 2.4576MHz mA
Buffers on 4.8 6
1.024MH Buffers off 1.8
. z
8X mode, Buffers on 438
MFL =1, 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 and
transducer excitation currents disabled, X2CLK = 0, CLK = 0 for 1.024MHz, CLK = 1 for 2.4576MHz.)

Vpp Standby Current (Note 19) PD bit = 1, external clock stopped 1 10 HA
Normal mode, 1.024MHz 70 200
MF1 =0, MFO =0 2.4576MHz 150 300 hA
2X mode, 1.024MHz 0.08

Digital Supply Current IDD MF1=0 MFO=1 2.4576MHz 0.17 0.35
4X mode, 1.024MHz 0.11
MF1=1,MFO=0 2.4576MHz 022 oa0 | ™
8X mode, 1.024MHz 0.15
MF1=1, MFO =1 2.4576MHz 032 050

MAXIN 5
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ELECTRICAL CHARACTERISTICS (continued)
(V+ = +2.7V to +3.6V, Vpp = +2.7V to +3.6V, VRerIN+ = +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 and transducer excitation currents
disabled, X2CLK = 0, CLK = 0 for 1.024MHz, CLK = 1 for 2.4576MHz.)

1.024MH Buffers off 0.81 1.36
. z
’\Nﬂiflm_a"om"de' Buffers on 145  2.05
o Buffers off 1.32 1.98
MF0 =0 2.4576MHz
Buffers on 2.51 3.30
1 024MH Buffers off 1.08
. z
ﬁ/l>l(:r1ngd0e’ Buffers on 2.28
_q Buffers off 1.95  2.97
MFO =1 2.4576MHz
o Buffers on 4,53 6.11
Power Dissipation PD Buft = 175 mw
uffers o .
24X mode 1.024MHz
J Buffers on 4.32
MFL =1, Buff ff 6.67 8.58
_ uffers o . .
MF0 =0 2.4576MHz
Buffers on 16.6 21.2
1.024MH Buffers off 6.44
. z
8X mode, Buffers on 16.4
MPL=1, Buffers off 70 891
— uffers o . .
MFO =1 2.4576MHz
Buffers on 16.9 21.45
Standby Power Dissipation (Note 19) 7 70 pw

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

Note 2:  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 3: 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 4: Full-Scale Drift includes zero-scale drift (unipolar offset drift or bipolar zero drift) and applies to both unipolar and bipolar
input ranges.

Note 5: 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 6: 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 7: Use of the offset DAC does not imply that any input may be taken below AGND.

Note 8: 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 9: Guaranteed by design or characterization; not production tested.

Note 10: The absolute input voltage must be within the input voltage range specification.

Note 11: All AIN and REFIN pins have identical input structures. Leakage is production tested only for the AIN3, AIN4, AINS5,
CALGAIN, and CALOFF inputs.

Note 12: The dynamic load presented by the MAX1403 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 13: 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 14: VReF = VREFIN+ - VREFIN--

Note 15: These specifications apply to CLKOUT only when driving a single CMOS load.
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Note 16:
correctly.
Note 17:

bit = 0. PSR at 60Hz will exceed 120dB with filter notches of 20Hz or 60Hz and FAST bit = 0.

Note 18:

+4V/V, PSR is 80dB typical. For gains of +8V/V to +128V/V, PSR is 85dB typical.

Note 19:

The burn-out currents require a 500mV overhead between the analog input voltage and both V+ and AGND to operate
Measured at DC in the selected passband. PSR at 50Hz will exceed 120dB with filter notches of 25Hz or 50Hz and FAST
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

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 = 0V, logic 1 = Vpp, TA = TmIN to

TmAXx, unless otherwise noted.) (Notes 20, 21, 22)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

Crystal oscillator or clock exter- X2CLK =0 0.4 25

Master Clock Frequency fCLKIN nally supplied for specified perfor- MHz
mance (Notes 23, 24) X2CLK =1 0.8 5.0

Master Clock Input Low Time fcLKIN LO | tcLkIN = 1/ feLkiN, X2CLK =0 tgL?(IN ns

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

— . * {CLKIN

INT High Time fINT ns
X2CLK = 1, N = 22 * MFL+ MFO) 560/N

* ICLKIN

RESET Pulse Width Low to 100 ns

SERIAL-INTERFACE READ OPERATION

INT to CS Setup Time (Note 9) t3 0 ns

SCLK Setup to Falling Edge CS tg 30 ns

CS Falling Edge to SCLK Falling

Edge Setup Time 5 30 ns

SCLK Falling Edge to Data Valid

Delay (Notes 25, 26) 6 0 100 ns

SCLK High Pulse Width t7 100 ns

SCLK Low Pulse Width tg 100 ns

CS Rising Edge to SCLK Rising ‘ 0 ns

Edge Hold Time (Note 22) 9

Bus Relinquish Time After SCLK

Rising Edge (Note 27) t10 10 100 ns

SCLK Rising Edge to INT High

(Note 28) 1 200 ns

SERIAL-INTERFACE WRITE OPERATION

SCLK Setup to Falling Edge CS t12 30 ns

NAXIW 7
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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
TmAX, unless otherwise noted.) (Notes 20, 21, 22)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
CS Falling Edge to SCLK Falling

Edge Setup Time 13 30 ns
Data Valid to SCLK Rising Edge

Setup Time t14 30 ns
Data Valid to SCLK Rising Edge

Hold Time ts 0 ns
SCLK High Pulse Width t16 100 ns
SCLK Low Pulse Width t17 100 ns
CS Rising Edge to SCLK Rising t1g 0 ns

Edge Hold Time
AUXILIARY DIGITAL INPUTS (DS0 and DS1)

DS0/DS1 to SCLK Falling Edge
Setup Time (Notes 21, 29)

t19 40 ns

DS0/DS1 to SCLK Falling Edge

Hold Time (Notes 21, 29) t20 0 ns

Note 20: All input signals are specified with tr = tf = 5ns (10% to 90% of Vpp) and timed from a voltage level of 1.6V.

Note 21: See Figure 4.

Note 22: 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.

Note 23: CLKIN duty cycle range is 45% to 55%. CLKIN must be supplied whenever the MAX1403 is not in standby mode. If no
clock is present, the device can draw higher current than specified.

Note 24: The MAX1403 is production tested with fcLkiNn at 2.5MHz (1MHz for some Ipp tests).

Note 25: Measured with the load circuit of Figure 1 and defined as the time required for the output to cross the VoL or VoH limits.

Note 26: For read operations, SCLK active edge is falling edge of SCLK.

Note 27: 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 quot-
ed in the timing characteristics are true bus-relinquish times and are independent of external bus loading capacitances.

Note 28: 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.

Note 29: Auxiliary inputs DSO and DS1 are latched on the first falling edge of SCLK during a data-read cycle.

100pA +
at Vpp = +3.3V
T0
OUTPUT 4
PIN
50pF 100pA +
at Vpp = +3.3V
1. Vo Vou
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(V+ = +3V, Vpp = +3V, VREFIN+ = +1.25V, REFIN- = AGND, fcLkIN = 2.4576MHz, transducer excitation currents disabled, Ta =
+25°C, unless otherwise noted.)

OUT1 AND OUT2 COMPLIANCE DIFFERENTIAL NONLINEARITY INTEGRAL NONLINEARITY
250 - 15 \ g 15 ‘ o
H 480sps g Sps g
: 1o |-GAIN= vV g 10 JCAIN= AV E
200 H 262, 144 pts 262, 144 pts
£
= \ =5 -
g 150 \ E £
o = =
3 | = 0 .
> 100 e
o
5 5 5
o
50 10 -10
V=433V
o +=+3.3V " 1
0 05 10 15 20 25 30 35 00 050 05 10 A0 05 0 05 10
COMPLIANCE VOLTAGE (V) 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 3 350 g 350 5
300 : 300 : 300 :
— = = = = =
% 250 2 250 2 250
] & Z
E 200 € 200 & 200
S S — 3
T 150 Z 150 E— & 150
5 — g 3
w (%] [}
8 100 3 100 S 100
= = =
50 |-Vop=+3.6V 50 |Vop=+3.6V 50 |Vop=+3.6V
(NOTE 30) (NOTE 30) (NOTE 30)
0 ‘ 0 ‘ 0 ‘
50 25 0 25 50 75 100 50 25 0 25 50 75 100 50 25 0 25 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 5 - 1200 o
H 600 * H H
350 LY § g §
E \ E 1000 \ g
< 300 BUFFERED __|* < 500 BUFFERED — g BUFFERED
= : =
% 250 8 400 % -
o o o
3 200 3 3 600
> > 300 >
& 150 L\ g g
a (2] 200 \ % 400
£ 100 UNBUFFERED__| % z \
UNBUFFERED
% 100 200 UNBUFFERED_|
0 0 0
50 25 0 25 50 75 100 50 25 0 25 50 75 100 50 25 0 25 50 75 100
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
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(V+ = +3V, Vpp = +3V, VREFIN+ = +1.25V, REFIN- = AGND, fcLkIN = 2.4576MHz, transducer excitation currents disabled, Ta =
+25°C, unless otherwise noted.)

Vpp SUPPLY CURRENT vs. TEMPERATURE Vpp SUPPLY CURRENT vs. TEMPERATURE
(240sps OUTPUT DATA RATE UNBUFFERED) (480sps OUTPUT DATA RATE UNBUFFERED)
450 5 -
o 0
z S
T 350 < 500
= 300 =
& & 400
5 250 5
[&) (&)
Z 200 z 30
o o
3 2
"é 150 2 200
= 100 =
50 | Vpp =+3.6V 100 | Vpp=+3.6V
(NOTE 30) (NOTE 30)
0 0 !
50 <25 0 25 5 75 100 50 -5 0 25 50 75 100
TEMPERATURE (°C) TEMPERATURE (°C)
V+ SUPPLY CURRENT vs. TEMPERATURE V+ SUPPLY CURRENT vs. TEMPERATURE
(240sps OUTPUT DATA RATE) (480sps OUTPUT DATA RATE)

5000 i 5000 3
< 4000 BUFFERED Z 4000 BUFFERED —|
= =
& &

& 3000 & 3000
D =}
(&) (&)
> >
[= [aN
g 2000 g 2000
: X ? N
1000 UNBUFFERED —— 1000 UNBUFFERED |
0 0
50 2% 0 25 50 75 100 50 25 0 25 5 75 100
TEMPERATURE (°C) TEMPERATURE (°C)

Note 30: Minimize capacitive loading at CLKOUT for lowest Vpp supply current. Typical Operating Characteristics show Vpp
supply current with CLKOUT loaded by 120pF.
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CLKIN CLKOUT 2.4576MHz
1 CLKIN 1.024MHz CMOS CLKIN CLKOUT
X2CLK 1 49152MHz ~ 2.048MHz
CLKIN CLKOUT
2 CLKOUT CLKOUT
CLKIN CLKOUT
CcS
= MAX1403 3 SCLK DN  DOUT
3 CS _
CS 2
SCLK MAX1403
4 RESET RESET CLKIN
1 D4
5 DS1 Ds1
0 D3
6 DSO DO
7 OUT2 >
8 ouT1 1
9 AGND AGND IC
10 V+ (#2.7 +36V)
11 AIN1 1 ANN6 AINL/AIN2
( )
12 AIN2 2 AN6 AINL/AIN2
( )
13 AIN3 3 AIN6 AIN3/AIN4
( )
14 AINA 4 AIN6G AIN3/AINA
( )
15 AIN5 5 AIN6 ( )
16 AIN6 6 AIN1 AIN5 AINS/AING
( )
17 | CALGAIN- | (CALGAIN+ )
CALGAIN+/CALGAIN-
18 | CALGAIN+ | (CALGAIN- )
CALGAIN+/CALGAIN-

MAXIN
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00 00 0
19 REFIN. REFIN- V4+ AGND (REFIN+ REFIN-
)
20 REFINA REFIN+ V+ AGND (REFIN+ REFIN-
)
21 CALOFF- (CALOFF+ )
CALOFF+/CALOFF-
22 | CALOFF+ (CALOFF- )
CALOFF+/CALOFF-
23 DGND
24 VbD 2.7V +3.6V)
- NT TNT
25 INT ) _
INT
DOUT (MDOUT = 1)
DOUT
26 DOUT DOUT  s-A
(MDOUT = 1)
DIN
27 DIN (
)
MAX1403
_ ( )
28 SCLK s SCLK o
CS ( )y CS
SCLK
12 W AXIW
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HEN PGA
2
googno 3 DAC
MAX1403 DC
- (
ADC 2 )
PGA 2
2 16
3 2.4576MHz 1.024MHz
+1V/V
+128V/NV
3 5
2
MAX1403
V+ MNAXI /W
MAX1403
<€ CLKIN
OUT1 < — DIVIDER [« C(LB(;EK
OUT? - B CLKOUT
CALOFF+ B> | +
CALGAIN+ p ® »{ BUFFER : +
]
AINL B> I
AIN2 p»- f ’ | [—< Vpp
- 1
AINZ - SWITCHING » A i : DIGITAL < DGND
AINA B NETWORK VA PGA MODULATOR : FLTER | <V
\
AINS > \ O A— i 7 ! [ AGND
AING P \ | , ! i
CALOFF- B> PRI W Py= ! | y |
CALGAIN- p»- \ \/‘/ |
\
ry \ 1 <q SCLK
! + \\ N \ : DAC | ----- < DN
\
: \\ \ : !_ ______________ » DOUT
i — R INTERFACE > N7
| AGND N AND CONTROL <«
! [
———————————————————————————————————————————— <€ RESET
REFIN+ — - DS1
REFIN- o -« DSO

MAXIN 13
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gooboooboooboboon

8
« 3
(COMM)
COMM
o} COMM
R/W
(RS2 RS1 RS0)
COMM
DIN
(D
CS SCLK DIN DOUT
INT 5 SCLK
DIN DOUT
INT
CS
(9
CS SPI
SCLK DIN DOUT I/0
CS SCLK DIN
DOUT
CPOL=1 CPHA=1
3
MAX1403
DOUT
(PIC16C54  80C51 ) I/O
DIN DOUT
( )

1. boggoooboooobboo

Py}
%]
N
Py}
(%]
uty
Py}
[%2]
o

TARGET REGISTER

Communications Register

Global Setup Register 1

Global Setup Register 2

Special Function Register

Transfer Function Register 1

Transfer Function Register 2

Transfer Function Register 3

RPlRPr|P|RPROlOC|lO|O

PP O|O|FR|FL,|O| O
RPO|FRP| O|FR,|O|FL| O

Data Register

14

COMMUNICATIONS REGISTER
D'N——>| [rs2 [rs1|rso] |
I ———

-

™| GLOBAL SETUP REGISTER 1 |#—
<[] GLOBAL SETUP REGISTER 2 [<—
™™ SPECIAL FUNCTION REGISTER |+—
™| XFER FUNCTION REGISTER 1 |[+—
<[] XFER FUNCTION REGISTER 2 [—

< XFER FUNCTION REGISTER 3 |<—

REGISTER
SELECT
DECODER

A

DOUT - y DATA REGISTER D17-D10 |
DATA REGISTER D9-D2
DATA REGISTER D1-D0/CID
3.
t1
INT \
-»{ f1
3 ’4—
cs \

t12

Ee e >

(CPOL = 1)

SCLK
DN R TR R TR SR TR TR TR E
114-»{

DIN }"‘15

(DURING (wseX 06 ¥ 05 X 04 X 03 X D2} D1 ) Do)

WRITE)*
il

DOUT H }4-
(DURING (mse) D6 ¥ D5 X D4 X D3 ¥ D2 X D1 X DO )
READ)*
) tlQM }4-120
[\
7/

DS1, DSO

*DOUT IS HIGH IMPEDANCE DURING THE WRITE CYCLE; DIN IS IGNORED
DURING THE READ CYCLE.

4.
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ODooooooO0
COMM
(01111000) 24
SPI CPOL=1 CPHA=1 24 (DIN= )
CPOL=0 CPHA=1
[ 24 (OIN= )
SCLK COMM
t4/t12_
t5/t13 o CS
CS
SCLK 00000000 (MDOUT = 1)
(CPOL=1 CPHA=1) MDOUT =1
L o DOUT
0000000 O(RDYDOOODOOOOINT=00) INT
24 INT
MDOUT O
oooooo
MAX1403 o 2 Oooooog
INT ( 0/DRDYI ( =0)
) 0
COMM DRDY
( ) (O/DRDY) 1
O/DRDY
RS20 RS10 RSO ( =0 0 0)
(D
R/WO ( =0) /
000000000000 R/ =0
32 1
RESETO ( =0)
8 O (RESET=0)
32 1 o]
STDBYO ( =0)
o 1 STDBY
ODOoooOooooon CLK
(SCAN=1) FSYNCO ( =0)
COMM FSYNC=0 CLK FS1 FSO MF1
ooooog
000000 (MSB) (LSB)
FUNCTION DATA REGISTER SELECT BITS
RDY
Name 0/DRDY RS2 RS1 RSO RIW RESET STDBY FSYNC
Defaults 0 0 0 0 0 0 0 0

MAXIN

15

COVIXVIN



MAX1403

+3Vv 18

( JADC
MFO
FSYNC =1
( 2
FASTO ( 0) FAST=0
SINC3
MAX1403 CLK FS1 FSO MF1  MFO
FSYNC ( 2 SINCS3
O/DRDY FSYNC 3 [1/( )] SINCS
O/DRDY MAX1403 ( )
DRDY
0000000000000001 FAST=1 SiNCL
A10 AOD ( =0 0)
89 10 ( DFF ML SING3
MO ) SINC3 3
SCAN SINC1
SINC1 SINC3
MF10 MFOO ( =0 0)
MFL MFO CLKIN DRDY
3
MF1=0 MFO=0 ooooOooooooooooo2
SCANT ( 0)
11 1 DIFF M1 MO
(2 (
CLKO ( =1)CLK CLK ( ) ) SCAN=0 MAX1403
X2CLK MAX1403 CLKIN Al A0 DFF M1 MO
CLK=0 CLKIN ()
1.024MHz(X2CLK =1 M10 MOT ( =0 0)
2.048MH?2) CcLK=1 CLKIN
2.4576MHz(X2CLK =1 CALOFF  CALGAIN
4.9152MHz) SCAN=0 M1=0 MO=1
CALOFF M1=1 MO=0
( 2 CALGAIN ( 3) SCAN=1
( CLK ) CALGAIN ( 4) SCAN
1
D000000000000001
000000 (MSB) (LSB)
MODULATOR
FUNCTION CHANNEL SELECTION FREQUENCY FILTER SELECTION
Name Al A0 MF1 MFO CLK FS1 FSO FAST
Defaults 0 0 0 0 1 0 1 0

0000000000000002
000000 (MSB)

(LSB)

FUNCTION MODE CONTROL
Name SCAN M1 MO BUFF DIFF BOUT I0UT X2CLK
Defaults 0 0 0 0 0 0 0 0

16
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JADC

BOUTO ( =0)
o1 10) BOUT =1
CALGAIN+/CALGAIN- 100nA
CALOFF+/CALOFF-
DIFF
(D)
3 (BOUT =0)
PGA DAC
BUFFO ( =0)BUFF IouTd ( =0)IoUT
(0] (0]
ouTl ouT2
1 IOUT1 IoUT2
200pA
DIFFO ( =0) / DIFF=0 X2CLKO ( =0)2
AIN1 AINS5 1 2
AING6
DIFF=1
AINL/AIN2 AIN3/AIN4 AINS/AING
5 DIFF oooooooo@ooog)
MDOUTDO ( =0)
( 9 MDOUT =0 DOUT
2. 0ddooooooclkKUooooooooooooooooo
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) ©,1) (1. 0) (1.1)
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 49152 1 0 0 50 60 300 600
2.4576 49152 1 0 1 100 120 600 1200
2.4576 49152 1 1 0 200 240 1200 2400
2.4576 49152 1 1 1 400 480 2400 4800
* Data rates offering noise-free 16-bit resolution.
Note: When FAST =0, f.3dg = 0.262 - Data Rate. When FAST = 1, f.3gB = 0.443 - Data Rate.
Note: Default condition is in bold print.
O03. MIOMOOOOOOOOOOOOOOO(SCAN =0)
M1 MO DESCRIPTION
0 0 Normal Mode: The device operates normally.
Calibrate Offset: In this mode, the MAX1403 converts the voltage applied across CALOFF+
0 1 and CALOFF-. The PGA gain, DAC, and format settings of the selected channel (defined by
DIFF, Al, AO) are used.
Calibrate Gain: In this mode, the MAX1403 converts the voltage applied across CALGAIN+
1 0 and CALGAIN-. The PGA gain, DAC, and format settings of the selected channel (defined by
DIFF, Al, AO) are used.
1 1 Reserved: Do not use.

MAXIN
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(

JADC

4. SCANOUUOOODDUOOOoDoOood

(SCAN — 1) - MDOUT =1 DOUT
DIFF | M1 | Mo SEQUENCE
0 0 o | AINI-AING, AIN2-AIN6, AIN3-AING,
AIN4-AING, AIN5-AING
AIN1-AING, AIN2-AING, AIN3-AING, INT bout
0 0 1 | AIN4-AING, AINS-AING, CALOFF,
CALGAIN (INT )
AIN1-AING, AIN2-AING, AIN3-AING,
0 1 0 | AIN4-AING, AIN5-AIN6, CALOFF, MDOUT O
CALGAIN
1 0 0 | AINI-AIN2, AIN3-AIN4, AIN5-AIN6
L 0 L | AINI-AIN2, AIN3-AIN4, AIN5-AINS, FULLPDU ( =0)
CALOFF, CALGAIN FULLPD=1
1 1 o | AINL-AIN2, AIN3-AIN4, AIN5-AING,
CALOFF, CALGAIN
Note: All other combinations reserved.
good (@]
1
O05. OD0OO0OO0OO0DOODOOO(SCAN =0)
DIFF | M1 | Mo AVAILABLE CHANNELS
AIN1-AING, AIN2-AING, AIN3-AING,
0 0 0 AIN4-AING 24
0 0 1 CALOFF
gopooogogno
0 1 0 CALGAIN 3
1 0 0 AIN1-AIN2, AIN3-AIN4, AIN5-AING
1 0 1 CALOFF
1 1 0 CALGAIN ML MO
DIFF  SCAN ( 8 9 10
0o0o0o0oooo@ooog)
000000 (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
gooooooo
000000 (MSB) (LSB)
FUNCTION PGA GAIN CONTROL OFFSET CORRECTION
Name G2 Gl GO uB D3 D2 D1 DO
Defaults 0 0 0 0 0 0 0 0

18
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O000000AIN1OAING

AIN1  AIN2 (SCAN=1)
(DIFF)
1 AIN3
AIN4 2
AIN5S 3
(AING )

CALGAIND O CALOFF
(SCAN=0) Al A0

CALGAIN CALOFF
(SCAN=1)
CALGAIN CALOFF 3
M1# MO
CALGAIN CALOFF
()
D
CALOFF CALGAIN ( 11
ooooo
INT /
NT
INT /
PGAO OO
&2 G0 6 PGA
ooooo/oo00oooog
u/B
(0]
1
1 50%
06. PGAUODOOO
G2 Gl 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

MAXIN

u/B
(
)
AGND
0000000DAC
D3 DO DAC
DAC PGA
(G
D3 D2 DO DAC
DAC 0000( )
DAC
DAC

ooooooooooooao
8 9 10

0 7. DACLO O OO DACU

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

19
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08. JOoboooooobobbo —obooooM1=00MO =0)

SCAN

DIFF

>
[

>
o

CHANNEL

TRANSFER-
FUNCTION REGISTER

o

o

AIN1-AING6

AIN2-AING

AIN3-AING

AIN4-AIN6

AIN1-AIN2

AIN3-AIN4

AIN5-AING

WINIFPININ|FP|F-

Do Not Use

AIN1-AIN6

AIN2-AING6

AIN3-AING

AIN4-AIN6

AIN5-AING

AIN1-AIN2

AIN3-AIN4

AIN5-AING

WINIFRP|IWIN|IN| P[P

RlRr|R|Pr P R|R|P|r|o|lo|lo|lo|o|o|o

PIRPIRP P OOIOCOIO|IR|IRPIFRPIFLHOClOlO

R X|X| X[ X|X|X|X|X|r|r|lO|lO|r|lr| OO

P X| X[ X[ X|X|X|X|X|Rr|O|Rr|lO|Rr|O|lR|O

Do Not Use

X

09. 0000ODOD0OO0O0DOOO
(M1 = 00 MO = 1)

O

—ooobobobbbbbboboood

SCAN

DIFF

>
[N

>
o

CHANNEL

TRANSFER-
FUNCTION REGISTER

o

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

CALOFF+-CALOFF-

WINIFRP|INN| PP

Do Not Use

AIN1-AIN6

AIN2-AING6

AIN3-AING6

AIN4-AING6

AIN5-AING

CALOFF+-CALOFF-

CALGAIN+-CALGAIN

AIN1-AIN2

AIN3-AIN4

AIN5-AING

CALOFF+-CALOFF-

CALGAIN+-CALGAIN-

WIWWINRPWWWNNRPP

RlRrlRr|RrRr R PR R|P| R R|Ir|lolo|lolo|lo|lo|lo|o

RPIRP PP PRPPOOOIOCOOIO|FR|IFIFRFLP OO O

P X XXX X|X|X[|X|X|X|X|X|Rr Rl OOl LR OO

RPIXIX| X[ X|X|X[|X|X[|X|X|X|X|RPO|lR Ol O|lr|O

Do Not Use

20
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010. 0000000000000 0 —O0O00O0O00O000O000OO0
(M1 =10MO0 = 0)
TRANSFER-
SCAN DIFF Al A0 CHANNEL FUNCTION REGISTER
0 0 0 0 CALGAIN+-CALGAIN- 1
0 0 0 1 CALGAIN+-CALGAIN- 1
0 0 1 0 CALGAIN+-CALGAIN- 2
0 0 1 1 CALGAIN+-CALGAIN- 2
0 1 0 0 CALGAIN-+—CALGAIN- 1
0 1 0 1 CALGAIN-+—CALGAIN- 2
0 1 1 0 CALGAIN-+—CALGAIN- 3
0 1 1 1 Do Not Use
1 0 X X AIN1-AING 1
1 0 X X AIN2-AING 1
1 0 X X AIN3-AING 2
1 0 X X AIN4-AING 2
1 0 X X AIN5-AING 3
1 0 X X CALOFF+—CALOFF- 3
1 0 X X CALGAIN-+—CALGAIN- 3
1 1 X X AIN1-AIN2 1
1 1 X X AIN3-AIN4 2
1 1 X X AIN5-AING 3
1 1 X X CALOFF+-CALOFF- 3
1 1 X X CALGAIN-+-CALGAIN- 3
1 1 1 1 Do Not Use
X =
ooooooo@ooaon) 3 ID
24
D170 DOO D17 MSB
00
8 0000 0000 0000 0000 11 1111
1111 1111 1111
MB (0]
1 2
o (0]
goooooo@ooon)
000000 00MSB)
DATA BITS
D17 \ D16 \ D15 \ D14 ] D13 \ D12 \ D11 ] D10
DATA BITS
D9 \ D8 \ D7 \ D6 ] D5 \ D4 \ D3 ] D2
(00 0LSB) (LSB)
DATA BITS RESERVED AUXILIARY DATA CHANNEL ID TAG
D1 \ DO ‘0 DS1 | DSO CID2 \ ciD1 | CIDO

MAXIN 21
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011. 0OoO0OO0IIboOoogdg 12
CID2 CID1 CIDO CHANNEL
0 0 0 AINI-AING O0O0O0(SCANOOO)
0 0 1 AIN2-AING
0 1 0 AIN3-AING SCAN
0 1 1 AIN4-AING DIEF
1 0 0 AIN1-AIN2 ( ) ML
1 0 1 AIN3-AIN4 MO ( 8 9 10) SCAN
1 1 0 AIN5-AING
1 1 1 Calibration 1
MAX1403
DS10 DSOO
SCLK
CID20 00 D ( 11 (CLK)
(FS1 FS0) (MF1 MFO)
O00ooooooooon
Ooooooooo
5 (AIN6
2
)
BOUT
012. 00000000 0O00O0O0O0O0O0O0O0OOOOOO0((SCAN =0)
M1 MO DIFF Al A0 MODE HIGH INPUT LOW INPUT
0 0 0 0 0 AIN1 AING
0 0 0 0 1 AIN2 AING
0 0 0 1 0 AIN3 AING
Pseudo-
0 0 0 1 1 Differential AIN4 AING
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 AIN1 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 =
22 MMAXIMN




+3v 18

( - JADC

gbogooooboboon

MAX1403 OUT1 OUT2
200pA 2
TC

(I0UT)

ooooooooooooooog
ooooooooogoo

(BUFF=0)
( 9
MAX1403
+2VIN  +4AV/N +8V/NV
+16V/V +32V/V
+64V/N +128V/NV x8
ADC
MAX1403

I
I
I
I
Rext ! Rmux Rsw
J\%
I
Cext | CpN Cst CsamPLE Cc
I
! 1
I

5.
(BUFF = 0)

16

RC

(RC
MAX1403
) 13a 13d
MAX1403
16

013a. JO0OO(BUFF=0)00000001600000000000000
Rextl Cextld —1x0 00000000000 (MFLO MFO = 00)0

X2CLK = OU CLKIN = 2.4576MHz

EXTERNAL RESISTANCE, RexT (kQ)

PGA GAIN
CexT = OpF CexT = 50pF CexT = 100pF CexT = 500pF CexT = 1000pF | CgxT = 5000pF
1 34 15 9.8 29 1.6 0.43
2 34 15 9.8 2.9 1.6 0.43
4 25 13 8.7 2.7 15 0.40
8, 16, 32,
64,128 17 10 7.3 2.4 14 0.37

0D13b. JOOO0OOMUFF=0)00000001600000000000000
Rextd Cextd —2x0 00000000000 (MF1OMFO = 01)0

X2CLK = OU CLKIN = 2.4576MHz

PGA GAIN EXTERNAL RESISTANCE, RexT (kQ)
CexT = OpF CexT = 50pF CexT = 100pF CexT = 500pF CexT = 1000pF | CgxT = 5000pF
1 17 7.5 4.9 1.4 0.81 0.22
2 17 7.5 4.9 14 0.81 0.22
4 13 6.4 4.4 1.3 0.76 0.20
8, 16, 32,
64, 128 8.4 5.0 3.7 1.2 0.70 0.18

23
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(
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0D13c. OOOOO(BUFEF=0)00000001600000000000000
Rextd Cextd —4x0 00000000000 (MF1OMFO = 10)0

X2CLK = OU CLKIN = 2.4576MHz

PGA GAIN

EXTERNAL RESISTANCE, RexT (KQ)

CexT = OpF CexT = 50pF CexT = 100pF CexT = 500pF CexT = 1000pF | CgxT = 5000pF
1 8.3 3.7 2.4 0.72 0.40 0.11
2 8.3 3.7 2.4 0.72 0.40 0.11
4 6.2 3.2 2.2 0.67 0.38 0.10
8, 16, 32,
64, 128 4.1 2.5 1.8 0.60 0.35 0.09

013d. JOO0OO@UFF=0)00000001600000000000000
Rextd Cextd —8xO0 00000000000 (MFLOMFO = 11)0

X2CLK = 00 CLKIN = 2.4576MHz

PGA GAIN EXTERNAL RESISTANCE, RexT (kQ)
CexTt = OpF CexT = 50pF CexT = 100pF CexT = 500pF CexTt = 1000pF | CgxTt = 5000pF
1 4.1 1.8 1.2 0.35 0.20 0.05
2 4.1 1.8 1.2 0.35 0.20 0.05
4 3.0 1.5 1.1 0.32 0.18 0.05
8, 16, 32,
64, 128 2.0 1.2 0.88 0.29 0.17 0.04
oooooOoao
MAX1403 PGA/
( 6 DC
50%
10nA
DC
AGND V+
|
|
|
|
Rext : Rmux RiN
I
Cext ! Cpin
1 L 1 ’ %
- = — CsAMPLE Cc
| L L
6. (BUFF = 1)

24 MAXIMN
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0D14. DODOO(BUFF=0)00000001600000000000000
Rextd Cext0 — 0000000000000 (MF1OMFO = XX)O

X2CLK = OU CLKIN = 2.4576MHz

PGA GAIN EXTERNAL RESISTANCE, RexT (KQ)
CexT = OpF CexT = 50pF Cext =100pF | Cext=500pF | Cegxt=1000pF | CgxT =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
00000000 (PGA) 8
MAX1403
1) PGA=0 DAC=0 2)PGA=3 DAC=0
REFIN+ REFIN- (REFIN+ 3)PGA=3 DAC=3
REFIN- ) qoooo
REFIN+ REFIN- AGND V+
MAX1403 +1.25V 16a 16b MAX1403 fo xn=2.4576MHz
( )
rms -3dB
ogogd VREF= +1.25V
MAX1403 2 (BUFF=0) (BUFF =1)
0 7
10 = (SNRgg - 1.76dB)/6.02
(SNRgg)
( 2 VRE|:|N/GA|N)
MAX1403 ms
2
rms 6.6
(fcLkin)  X2CLK rms 25
CLK MF1
MFO 8 16a 16b
(fm) 1
15
PGA

X1 X2 x4 x8
x16 x32 x64 x128( 6)

MAXIN 25
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Ui1s. goobooooboooogbboooobbtdledobbogooood

CLKIN FREQUENCY, AVAILABLE
v i SaPLNG | MOBULATOR | SUTRUT
s CLK MF1 MFO FREQ;JSENCY, kf,'f AACTC t?;\; igY
DEFAULT X2CLK =1 (kH2) ) (sps)
1.024 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
1.024 2.048 0 1 1 128 64 160, 200
2.4576 4.9152 1 0 0 38.4 19.2 50, 60
2.4576 4.9152 1 0 1 76.8 38.4 100, 120
2.4576 4.9152 1 1 0 153.6 76.8 200, 240
2.4576 4.9152 1 1 1 307.2 153.6 400, 480
ooo
016a. MAX1403U OO UO4OoOoooooouooono —ooogogooooo
VREF = 1.25Vvl fCLKIN = 2.4576MHz
OUTPUT | 5im TYPICAL OUTPUT NOISE (LVRMS) BIT
gﬂé FREQ. FOR VARIOUS PROGRAMMABLE GAINS STATUS
(sps) ") x1 x2 x4 x8 x16 x32 X64 x128 | MFLMF0=0
50 13.1 5.42 3.03 1.70 111 1.06 1.05 1.05 1.04 FSL1:FSO =0
60 15.7 5.91 3.20 1.90 1.25 113 118 115 115 FS1:FSO =1
300 78.6 80.5 38.6 20.6 10.3 5.73 3.62 2.84 2.67 FS1:FSO =2
600 157.2 441 236 112 54.8 29.2 145 7.61 5.13 FS1:FSO =3
MFL:MFO = 1
100 26.2 553 2.96 173 113 1.06 1.06 1.08 1.05 FS1:FSO =0
120 31.4 6.06 3.28 1.90 1.25 117 111 112 111 FS1:FSO =1
600 157.2 815 39.9 196 10.2 5.45 3.49 2.72 2.59 FS1FSO =2
1200 314.4 450 232 115 53.4 27.8 14.7 8.00 5.08 FS1:FSO =3
MF1:MFO = 2
200 52.4 5.39 2.92 1.70 1.09 1.06 1.02 1.02 1.03 FS1:FS0 =0
240 62.9 6.27 3.28 1.89 1.20 1.18 114 117 111 FS1:FSO =1
1200 314.4 77.8 40.1 20.1 10.0 553 3.56 2.74 2.59 FS1:FSO =2
2400 628.8 431 232 109 54.9 28.2 14.1 8.08 4.99 FS1:FSO =3
MF1:MFO = 3
400 104.8 5.36 3.00 1.82 1.17 1.10 1.06 1.10 111 FS1:FSO=0
480 1257 5.88 3.25 1.94 1.28 1.26 1.16 117 115 FS1:FSO =1
2400 628.8 79.7 39.6 20.2 105 5.74 3.63 3.02 2.76 FS1:FSO =2
4800 1258 441 227 111 555 29.7 14.6 7.73 5.43 FS1:FSO =3
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016b. MAX1403U OOOOOOOOODOOOOOO0 —O00O0DOODOOO
ViRerp = 1.25V0 fCLKIN = 2.4576MHz

OUTPUT | .im TYPICAL OUTPUT NOISE (LVRMS) BIT
gﬂé FREQ. FOR VARIOUS PROGRAMMABLE GAINS STATUS
(H2)

(sps) x1 x2 x4 x8 x16 x32 x64 x128 | MFLMFO=0
50 13.1 5.72 3.21 2.10 1.41 1.42 1.44 1.38 1.34 FS1:FSO =0
60 15.7 6.29 357 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 57.1 28.8 15.0 8.70 5.99 FS1:FSO =3

MF1:MFO = 1
100 26.2 5.82 335 2.08 1.43 1.37 1.36 1.35 131 FS1:FSO=0
120 31.4 6.01 3.65 2.27 1.51 151 1.50 1.50 1.47 FS1:FSO = 1
600 157.2 777 40.1 20.2 10.6 5.93 4.19 354 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:MFO = 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 19.8 105 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:MFO = 3
400 104.8 5.60 3.10 1.85 1.32 1.24 1.25 1.19 1.21 FS1:FSO =0
480 1257 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 : 20
19 Cik=1 19
_ AN
o 18 FS1:FSO=00R 1] N NLFSL FS0=00R 1]
=Y S v AN
8 z AN
'é 16 FS1:FS0=2 5 FS1:FS0=2 N
3 15 - 3 15 —— \\
oc \ o
g 14 AN w 14
9 13 |—FsLFs0=3 5 13 FS1:FSO=3
o1 =)
1 Clk=1__| " Clk=1__ |
BUFF= 0 BUFF=1
10 — 10 il
1 2 4 8 16 32 64 128 256 1 2 4 8 16 32 64 128 256
a) BUFF =0 GAIN (VIV) b) BUFF =1 GAIN (V/V)
7.
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0000000 DAC (STBY =1)
MAX1403 (€]
) DAC DAC SCLK
ADC ( )
DAC FULLPD
+116.7%(+16.7% )
+58.3%(+8.3% ) (
DAC 0 DAC 10ms)
8 9
DAC
ooooooo
CLKIN  CLKOUT 50%
CLKIN MAX1403
CLKOUT SMHz 2
MAX1403 CLKIN 2.5MHz
0,
1.024MHz(CLK=0) 2.4576MHz(CLK=1 S0%
X2CLK CLKIN 2.5MHz
(60Hz  50HZ) X2CLK
(VRep=1.25V
PGA = 000)
A 2.708V 13/6 Vpgr/2PGA
MAX CODE 262144 2.50V 2 VRgr/2PGA
FULL-SCALE 259522 }-----—----dqp oo 2292V 11/6 Vigge/2PGA
2,083V 10/6 Vpgr/2PGA
1.875V 9/6 Vper/2PGA
1667V 8/6 Vper/2PGA
1.458v 716 VRep/2PGA
1.25V VRer/2PGA
w PGA=3 1.042v 5/6 Vper/2PGA
g DAC=+31 0.833V 416 Veerl2POA g
S MIDSCALE 131072 £ ‘ 0.625V w 6 Veer/ 2P0k 2
NEGATIVE DAC STEP 0.416v & 216 VRer/2PGA o=
," ; | | SHIFTS THE TRASNSFER 020% %@% . 116 Vier/2°64 3
#1111 FUNCTION TOWARD 0208V Za 116 VRge/2PGA 3
v1|! I THE POSITIVE RAIL. -0.416V 1, <5 216 Vgr/2POA =
I ! -0.625V & <4 -3/6 VRgr/2PGA 2
I | 0833V 4, 7 -4/6 VRgp/2PGA Z
ZERO-SCALE 2621-- -+ et ! -1.042V Y, -5/6 Vpg/2PGA
g — ‘ : 125V G ~VRer/2PGA
zz ST T 8 o 2 -1.458V é’\\o -7/6 Vpgg/2PGA
<I g% z 3 [ & -1.667V J -8/6 V/Rer/2PGA
Z - IS -1.875V -0/6 V/pgr/2PGA
= ®© 7 = Tz -2.083V ~10/6 Vger/2PGA
3T » T = 2292V ~11/6 Vgep/2PGA
= = L £ = -2.50V -2 ViRee/2PGA
~ < £ = -2.708V -13/6 Vgr/2PGA
E BN -7 -6 -5-4-3-2-10+1 +2 +3+4 +5 46 +7
S z D31 111111000000°00
g D221 111000000011 11
D11 0011100110011
INPUT VOLTAGE RANGE D10 1010001010101
DAC CODE
8. PGA DAC
O. DAC
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000000000 10 SINC3
SINC3  SINC 0.262
1 60HZz
SINC 15.72Hz
10
{9 @fm 3fm ..)
s
) SINC3 SINC 4 ( )
SINC? SINC3
60Hz
SINC1 1 10
60HzZ ( 60Hz (sinx/x)3
60H2) 1/60Hz 16.7ms
SINC3 3/60Hz 50ms SINC3 100dB
FAST CLK X2CLK MF1
MFO FS1  FSO
SINC1 SINC3
FAST FSO Fsi1
SINC1 SINC3 DRDY
3 11
13.1Hz 50Hz
MDOUT
MDOUT =1
DOUT
MAX1403 SINC1(sinx/x) 4 (FSYNC
SINC3(sinx/x)3 )
SINC3 3 3
SINC1 z
0 <y ——T
i =2.4576MHz
|:"]__ 1 z N D’g 220 \ l\ﬁlL:TO:O ]
H(z) = H =) O \ FS1,0=1
EN -z § 40 \ ~ = 60Hz
60 \ /N
g . U /TN
<T
(&}
- . (A
O sméﬂnf—gm
H() = o M E -120
S“ g fo -140
smH'[—E O
B imMOg -160
0 20 40 60 80 100 120 140 160 180 200
N FREQUENCY (Hz)
fm LN
10. SINC3 ( 60Hz)
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gooooobooboo

ooboooboooboo
2

MAX1403
CALOFF ov CALGAIN
CALOFF CALGAIN
MAX1403
kHz
90dB
RC
MAX1403 )
Oooooooood
SPIOOODOOOO(68HC11OPIC16CT73)
SPI( )
3
MAX1403 MAX1403 ( 12
SPI SCLK 8
( 13a 13d) 1
MAX1403
INT
DC
( 1kQ 10pVv
) FSYNC
1 68HC11 MAX1403
0 T T T T Voo Voo
feLkin = 2.4576MHz
-20 \ IaIIET,I\IOZO —
o o
/ /TN < i
g 60 \ / \ ] /‘\ INTERRUPT | N AL
=z .80 MAX1403
3 \ gsHc1 oK i R
-100
MISO | DOUT
-120
MOS! »{DIN
-140
-160 cs
0 20 40 60 80 100 120 140 160 180 200 J_—_
FREQUENCY (Hz) -
11. SINC3 ( 50Hz) 12. MAX1403 68HC11
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/* Assunptions:

** 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 M SO, and SCLK drives SCLK
*/

/* Lowlevel function to wite 8 bits using 68HC11 SPI */
void WiteByte (BYTE x)

{
/* Systemdependent: wite to SPI hardware and wait until it is finished */
HC11 SPDR = x;
while (HCL1_SPSR & HC11_SPSR SPIF) { /* idle loop */ }

}

/* Lowlevel function to read 8 bits using 68HC11 SPI */
BYTE ReadByte (void)

{
/* System dependent: use SPI hardware to clock in 8 bits */
HC11_SPDR = OxFF;
while (HC11_SPSR & HC11_SPSR SPIF) { /* idle loop */ }
return HC11l_ SPDR;

}

/* Lowlevel interrupt handler called whenever the MAX140X s | NT pin goes | ow.
** This function reads new data fromthe MAX140X and feeds it into a
** user-defined function Process_Data().

*/
voi d Handl eDRDY (voi d)
{
BYTE data H bits, data_Mbits, data L_bits; /* storage for data register */
WiteByte(0x78); /* read the |atest data regsiter value */
data_H bits = ReadByte();
data_Mbits = ReadByte();
data_L_bits = ReadByte();
Process_Data(data H bits, data_Mbits, data L bits);
/* Systemdependent: re-enable the interrupt service routine */
}

/* H gh-level function to configure the MAX140X' s registers
** Refer to data sheet for custom setup val ues.

*/

void Initialize (void)

{
/* Systemdependent: configure the SPI hardware (CPOL=1, CPHA=1) */
/* wite to all of configuration registers */
MY_GS1 = Ox0A; MY_GS2 = 0x00; MY_GS3 = 0xO00;
MY_TF1 = 0x00; MY_TF2 = 0x00; MY_TF3 = 0x00;
WiteByte(0x10); WiteByte(MyY_GS1); /* wite dobal Setup 1 */
WiteByte(0x20); WiteByte(MY_GS2); /* wite Aobal Setup 2 */
WiteByte(0x30); WiteByte(MY_GS3); /* wite dobal Setup 3 */
WiteByte(0x40); WiteByte(MY_TFl); /* wite Transfer Function 1 */
WiteByte(0x50); WiteByte(MY_TF2); /* wite Transfer Function 2 */
WiteByte(0x60); WiteByte(MY_TF3); /* wite Transfer Function 3 */
/* System dependent: enabl e the data-ready (DRDY) interrupt handl er */

}

1. SPI
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0o00o0o0o0oooooooooo
Vop (80C510 PIC16C54)
I/O
RESET MAX1403
MAXAM VO
P MAX1403 DIN DOUT
8051 P3.0 [ ouT
»{DIN ( 13) 2 SPI
P3.1 1 SCLK 1
,_—53
= INT
13. MAX1403 8051
FSYNC

/* Lowlevel function to wite 8 hits
** The exanple shown here is for a bit-banging systemw th (CPOL=1, CPHA=1)
*/
void WiteByte (BYTE x)
{
drive SCK pin high
count = O;
while (cout <= 7)

if (bit 7 of x is 1)
drive DIN pin high

el se
drive DIN pin | ow

drive SCK pin | ow

X =X * 2

drive SCK pin high

count = count + 1;

}
}

/* Lowlevel function to read 8 bits

** The exanpl e shown here is for a bit-banging systemw th (CPOL=1, CPHA=1)
*/

BYTE ReadByte (void)

{

X =0
drive SCK pin high
count = O;
while (cout <= 7)
{

X =X * 2

drive SCK pin | ow
if (DQUT pin is high)
X =X + 1;
drive SCK pin high
count = count + 1;
}
}

return x;
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Oo0oooo o000
MAX1403 15 MAX1403
14 MAX1403
MAX1403 MAX1403
PGA
MAX1403 10mv
MAX1403
AGND V+
MAX1403 AIN2
+1.25V
ANALOG SUPPLY
REFIN+ " Voo
V+
RREF% MAXIMN DIVIDER l—] CLOCK H—CLKIN
MAX1403 [ GEN 3 CLKOUT
REFIN-
ACTIVE
GAUGE R A Y
ANL SWITCHING >
AN NETWORK A | MODULATOR [~ DFllGLlTTSQL
DUMMY . ADDITIONAL __| A I
GAUGE ANALOG ( | A :
AND < | <« SCLK
CALIBRATION ~<4DIN
CHANNELS ~ | DAC 'NT%EACE » DOUT
CONTROL ilcﬂsT
<@ RESET
ouT1 < Ds1
OUT2 0s0
AGND DGND
0—'
14. MAX1403
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4 20mA
4mA
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MAX1400 3.52;0 N MAX1403
u
THERMOCOUPLE 3.25mA 16
JUNCTION 3—’\/R\/\/ AINL 4 20mA
SWITCHING
R NETWORK
_ lan2
1 300040RTDOD
c_— c
sy 1T 3 4 RID
v — = | 200pA X 3 ( 17
REFIN- 200uA Ry1
ACND DG|ND AIN1 AIN2 1
R
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15. MAX1403 Ru=Riz) OUTL
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R
40 20mAO 0 O00O0O00O0O00O0O0O0OO ANL A|N2L3
1
MAX1403 4 20mA
ISOLATION
v+ BARRIER v+ _ VOLTAGE o Vi
b REGULATOR N+
3 3 Rorst Rx
o ReaN
SENSOR $x Do - Ry
(:ﬁiimim o
SZspi| 1+ 1 |spl SPI INTERFACE
= [
N\ o +
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GND Do GND
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@ VIN-
16. 4 20mA
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-
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MODULATOR

N AXI
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+
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ADC
10pF
0.1uF HF
AGND
MAX1403
ogooon
TRANSISTOR COUNT: 34,648
SUBSTRATE CONNECTED TO AGND
goggnd
(
http://japan.maxim-ic.com/packages )
2 1 . g
H H H H H H H INCHES MILLIMETERS
- 1 DIM MIN MAX MIN MAX INCHES MILLIMETERS
A 0.068 | 0.078 1.73 1.99 MIN MAX MIN | MAX N
+ A1 ] 0.002 | 0.008 0.05 0.21 D | 0.239 | 0.249 6.07 | 6.33 | 14L
B | 0.010 |0.015 | 0.25 | 0.38 D | 0.239 [0.249 | 6.07 [ 6.33 [16L
C | 0004 | 0.008 | 008 | 020 D o278 |0.289 | 7.07 | 7.33 | 20L
- - ———-— E H ) SEE VARIATIONS D]0.317 | 0.328 | 8.07 | 833 |24L
E 0.205 | 0.212 5.20 5.38 D | 0.397 | 0.407 | 10.07 | 10.33 | 28L
e 0.0256 BSC 0.65 BSC
H 0.301 0.311 | 7.65 7.90
L 0.025 | 0.037 | 0.63 0.95
HUU UUUU__ e
1
|
[ /] _()()_ 1 % 1 / \I
= T 1. -y ___‘L J\ ! jL \ ‘C
—~| t—8 | F
e |- i | a '
[ D
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. DALLAS ~,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006"). @“mmmﬂ VIAXIVI
3. CONTROLLING DIMENSION: MILLIMETERS. e s
4. MEETS JEDEC MO150. PACKAGE OUTLINE, SSOP, 5.3 MM
5. LEADS TO BE COPLANAR WITHIN 0.10 MM. =TT
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