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ABSOLUTE MAXIMUM RATINGS

Vpp to GND -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)

AIN to GND ..-0.3V to (Vpp + 0.3V) 8-Pin SO (derate 5.88mW/°C above +70°C) .............. 471mwW
REF t0 GND ...ooeiiiiiieiiiiine e -0.3Vto (Vpp + 0.3V) Operating Temperature Ranges

Digital Inputs to GND -0.3V to +6V MAX1084_CSA/MAX1085_CSA.....cccoevirveerrnenns 0°C to +70°C
DOUT to GND ..-0.3Vto (Vpp + 0.3V) MAX1084_ESA/MAX1085_ESA ..... ....-40°C to +85°C
DOUT CUIMENE...ciiiiiiiiie ittt +25mA Storage Temperature Range............ ..-60°C to +150°C

Lead Temperature (soldering, 10S)........ccccovvvveeeeniinneen. +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—MAX1084

(Vpp = +4.5V to +5.5V, fscLk = 6.4MHz, 50% duty cycle, 16 clocks/conversion cycle (400ksps), 4.7uF capacitor at REF, Ta = TmiN to
TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | SYmBOL | CONDITIONS | MIN  TYP  MAX | UNITS
DC ACCURACY (Note 1)
Resolution 10 Bits
. MAX1084A +0.5
Relative Accuracy (Note 2) INL LSB
MAX1084B +1.0
Differential Nonlinearity DNL No missing codes over temperature +1.0 LSB
Offset Error +4.0 LSB
Gain Error (Note 3) +3.0 LSB
ggler;ﬁl‘i:;c:tTemperature +0.8 ppM/I°C
DYNAMIC SPECIFICATIONS (100kHz sine wave, 2.5Vp-p, clock = 6.4MHz)
;;gt?oal-to-Noise Plus Distortion SINAD 60 dB
Total Harmonic Distortion THD Up to the 5th harmonic -70 dB
Spurious-Free Dynamic Range SFDR 70 dB
Intermodulation Distortion IMD fint = 99kHz, fin2 =102kHz 76 dB
Full-Power Bandwidth -3dB point 6 MHz
Full-Linear Bandwidth SINAD > 58dB 350 kHz
CONVERSION RATE
Conversion Time (Note 4) tconv 25 ps
Track/Hold Acquisition Time tacQ 468 ns
Aperture Delay 10 ns
Aperture Jitter <50 ps
Serial Clock Frequency fscLk 0.5 6.4 MHz
Duty Cycle 40 60 %
ANALOG INPUT (AIN)
Input Voltage Range VAIN 0 25 Vv
Input Capacitance 18 pF

2 MAXIN
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ELECTRICAL CHARACTERISTICS—MAX1084 (continued)

(Vpp = +4.5V to +5.5V, fscLk = 6.4MHz, 50% duty cycle, 16 clocks/conversion cycle (400ksps), 4.7uF capacitor at REF, Ta = TmIN to
TMmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | sYmBOL | CONDITIONS | MIN  TYP  MAX | UNITS
INTERNAL REFERENCE
REF Output Voltage VREF Ta =+25°C 2.48 2.50 2.52 \Y
REF Short-Circuit Current 30 mA
REF Output Tempco TC VREF +15 ppm/°C
Load Regulation (Note 5) 0 to 1.0mA output load 0.1 2.0 mV/mA
Capacitive Bypass at REF 4.7 10 uF
DIGITAL INPUTS (SCLK, CS, SHDN)
Input High Voltage VINH 3.0 \%
Input Low Voltage VINL 0.8 \Y
Input Hysteresis VHYST 0.2 Y
Input Leakage IIN ViN =0 or Vpp +1 HA
Input Capacitance CIN 15 pF
DIGITAL OUTPUT (DOUT)
Output Voltage Low VoL ISINK = 5mA 0.4 \Y
Output Voltage High VOoH ISOURCE = 1mA 4 Vv
Three-State Leakage Current IL CS=5v +10 MA
Three-State Output Capacitance| Cout CS=5V 15 pF
POWER SUPPLY
Positive Supply Voltage (Note 6) VbD 4.5 55 \Y
Positive Supply Current (Note 7) IbD Vpp = 5.5V 25 4.0 mA
Shutdown Supply Current ISHDN | SCLK = Vpp, SHDN = GND 2 10 HA
Power-Supply Rejection PSR Vpp = 5V +£10%, midscale input +0.5 +2.0 mV

ELECTRICAL CHARACTERISTICS—MAX1085

(Vpbp = +2.7V to +3.6V, fscLk = 4.8MHz, 50% duty cycle, 16 clocks/conversion cycle (300ksps), 4.7uF capacitor at REF, Ta = TmiN to
Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | symBOL | CONDITIONS | MIN  TYP  MAX [ UNITS |
DC ACCURACY (Note 1)
Resolution 10 Bits
. MAX1085A +0.5
Relative Accuracy (Note 2) INL LSB
MAX1085B +1.0
Differential Nonlinearity DNL No missing codes over temperature +1.0 LSB
Offset Error +3.0 LSB
Gain Error (Note 3) +3.0 LSB
gsler;fgrec;:tTemperature +16 pPM/°C
AXIMN 3
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ELECTRICAL CHARACTERISTICS—MAX1085 (continued)

(Vpp = +2.7V to +3.6V, fscLk = 4.8MHz, 50% duty cycle, 16 clocks/conversion cycle (300ksps), 4.7uF capacitor at REF, Ta = TmIN to
TMmAX, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER | sYmBOL | CONDITIONS | MIN  TYP  MAX | UNITS
DYNAMIC SPECIFICATIONS (75kHz sinewave, 2.5Vp-p, fsampLE = 300ksps, fscLk = 4.8MHz)
gigtirloal-to-Noise Plus Distortion SINAD 60 dB
Total Harmonic Distortion THD Up to the 5th harmonic -70 dB
Spurious-Free Dynamic Range SFDR 70 dB
Intermodulation Distortion IMD fin1 = 99kHz, fin2 =102kHz 76 dB
Full-Power Bandwidth -3dB point 3 MHz
Full-Linear Bandwidth SINAD > 58dB 250 kHz
CONVERSION RATE
Conversion Time (Note 4) tconv 3.3 us
Track/Hold Acquisition Time tacQ 625 ns
Aperture Delay 10 ns
Aperture Jitter <50 ps
Serial Clock Frequency fscLk 0.5 4.8 MHz
Duty Cycle 40 60 %
ANALOG INPUT
Input Voltage Range VAIN 0 25 \
Input Capacitance CIN 18 pF
INTERNAL REFERENCE
REF Output Voltage VREE Ta =+25°C 2.48 2.50 2.52 \
REF Short Circuit Current 15 mA
REF Output Tempco TC VREF +15 ppm/°C
Load Regulation (Note 5) 0 to 0.75mA output load 0.1 2.0 mV/mA
Capacitive Bypass at REF 4.7 10 uF
DIGITAL INPUTS (SCLK,CS, SHDN)
Input High Voltage VINH 2.0 \
Input Low Voltage VINL 0.8 \%
Input Hysteresis VHYST 0.2 \Y
Input Leakage lIN VIN =0 or Vpp +1 HA
Input Capacitance CIN 15 pF
DIGITAL OUTPUTS (DOUT)
Output Voltage Low VoL ISINK = BmA 0.4 \%
Output Voltage High VoH IsourRce = 0.5mA Vpp - 0.5V Y
Three-State Leakage Current IL CS=3v +10 HA
Three-State Output Capacitance| Court CS=3Vv 15 pF
POWER SUPPLY
Positive Supply Voltage (Note 6) Vpp 2.7 3.6 \
Positive Supply Current (Note 7) IbD Vpp = 3.6V 2.5 3.5 mA
Shutdown Supply Current ISHFDN | SCLK = Vpp, SHDN = GND 2 10 PA
Power-Supply Rejection PSR Vbp = 2.7V to 3.6V, midscale input +0.5 +2.0 mV
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TIMING CHARACTERISTICS—MAX1084

(Figures 1, 2, 8, 9; Vpp = +4.5V to +5.5V, Ta = TmIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCLK Period tcp 156 ns
SCLK Pulse Width High tcH 62 ns
SCLK Pulse Width Low tcL 62 ns
CS Fall to SCLK Rise Setup tcss 35 ns
SCLK Rise to CS Rise Hold tcsH 0 ns
SCLK Rise to CS Fall Ignore tcso 35 ns
CS Rise to SCLK Rise Ignore tcs1 35 ns
SCLK Rise to DOUT Hold tDOH CLoaD = 20pF 10 ns
SCLK Rise to DOUT Valid toov CLoAD = 20pF 80 ns
CS Rise to DOUT Disable tbob CLOAD = 20pF 10 65 ns
CS Fall to DOUT Enable tpoE CLOAD = 20pF 65 ns
CS Pulse Width High tcsw 100 ns

TIMING CHARACTERISTICS—MAX1085

(Figures 1, 2, 8, 9; Vpp = +2.7V to +3.6V, Ta = TmIN to TMmAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
SCLK Period tcp 208 ns
SCLK Pulse Width High tcH 83 ns
SCLK Pulse Width Low tcL 83 ns
CS Fall to SCLK Rise Setup tcss 45 ns
SCLK Rise to CS Rise Hold tcsH 0 ns
SCLK Rise to CS Fall Ignore tcso 45 ns
CS Rise to SCLK Rise Ignore tcs1 45 ns
SCLK Rise to DOUT Hold tDOH CLoAD = 20pF 13 ns
SCLK Rise to DOUT Valid tbov CLoAD = 20pF 100 ns
CS Rise to DOUT Disable tpoD CLOAD = 20pF 13 85 ns
CS Fall to DOUT Enable tboE CLoAD = 20pF 85 ns
CS Pulse Width High tcsw CLoAD = 20pF 100 ns

Note 1: Tested at Vpp = VpD,MIN.

Note 2: Relative accuracy is the deviation of the analog value at any code from its theoretical value after the full-scale range has
been calibrated.

Note 3: Internal reference, offset, and reference errors nulled.

Note 4: Conversion time is defined as the number of clock cycles multiplied by the clock period; clock has 50% duty cycle.

Note 5: External load should not change during conversion for specified accuracy. Guaranteed specification limit of 2mV/mA due to
production test limitation.

Note 6: Electrical characteristics are guaranteed from Vpp MIN to Vpp,mAx. For operations beyond this range, see Typical Operating
Characteristics.

Note 7: MAX1084 tested with 20pF on DOUT and fscLk = 6.4MHz, 0 to 5V. MAX1085 tested with same loads, fsc .k = 4.8MHz, 0 to
3V. DOUT = full scale.

MAXIMN 5
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(MAX1084: Vpp = +5.0V, fscLk = 6.4MHz; MAX1055: Vpp = +3.0V, fscLk = 4.8MHz; CLoaD = 20pF, 4.7uF capacitor at REF,

Ta = +25°C, unless otherwise noted.)
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(MAX1084: Vpp = +5.0V, fscLk = 6.4MHz; MAX1085: Vpp = +3.0V, fscLk = 4.8MHz; CLoaD = 20pF, 4.7uF capacitor at REF,

Ta = +25°C, unless otherwise noted.)
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