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ABSOLUTE MAXIMUM

RATINGS

.................................. 0°C to +70°C

-40°C to +85°C

............................. -65°C to +150°C

VDD 10 GND ..o -0.3V to +6V Operating Temperature Ranges
CHo, CH1, COM, REF, DOUT to GND........ -0.3V to (Vpp + 0.3V) MAX110_CUB ........cccov.
DIN, SCLK, CS1t0 GND ....ooiiiiiiiiiiiiece -0.3Vto +6V MAX110_EUB
Continuous Power Dissipation (TA = +70°C) Storage Temperature Range
10-pin uMAX (derate 5.6mW/°C above +70°C)............ 444mW Lead Temperature (soldering, 10sec)

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—MAX1108

(VDD = +2.7V to +3.6V; unipolar input mode; COM = GND, fscLk = 500kHz, external clock mode (50% duty cycle); 10 clocks/conver-
sion cycle (50ksps); 1uF capacitor at REF, external +2.048V reference 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
Resolution 8 bits
) Vpbp = 2.7V to 3.6V +0.15 +0.5
Relative Accuracy (Note 1) INL LSB
VpD = 5.5V (Note 2) +0.2
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Vpbp = 2.7V to 3.6V 2 +1
Offset Error LSB
VpD = 5.5V (Note 2) +0.5
Gain Error (Note 3) +1 LSB
Gain Temperature Coefficient +0.8 ppm/°C
) Ta = +25°C +1
Total Unadjusted Error TUE LSB
TA = TMIN to TMAX +0.5
VpD / 2 Sampling Accuracy 50 mV
DYNAMIC PERFORMANCE (10kHz sine-wave input, 2.048Vp-p, 50ksps, 500kHz external clock)
Signal-to-Noise Plus Distortion SINAD 49 dB
Total Harmonic Distortion
(up to the 5th harmonic) THD 70 dB
Spurious-Free Dynamic Range SFDR 68 dB
Small-Signal Bandwidth BW_3dB | -3dB rolloff 1.5 MHz
Full-Power Bandwidth 0.8 MHz
ANALOG INPUTS
Unipolar input, Vcom = 0 0 VREF
Input Voltage Range (Note 4) VCH_ Bipolar input, Vcom or VeH1 = VREF/ 2, Vrge /2 Vv
referenced to COM or CH1
Multiplexer Leakage Current \?géol\;f-clii/ksgi%ugfc;D +0.01 +1 pA
Input Capacitance CIN 18 pF
2 W AXI/W
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ELECTRICAL CHARACTERISTICS—MAX1108 (continued)

(VDD = +2.7V to +3.6V; unipolar input mode; COM = GND, fscLk = 500kHz, external clock mode (50% duty cycle); 10 clocks/conver-
sion cycle (50ksps); 1uF capacitor at REF, external +2.048V reference at REF; Ta = TMIN to TMAX; unless otherwise noted. Typical

values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS
TRACK/HOLD
) ) Internal clock 35
Conversion Time (Note 5) tCoNvV Hs
External clock, 500kHz, 10 sclks/conv 20
Track/Hold Acquisition Time tACQ External clock, 2MHz 1 us
Aperture Delay 10 ns
Aperture Jitter <50 ps
Internal Clock Frequency 400 kHz
50 500 kHz
External Clock Frequency Range
For data transfer only 2 MHz
INTERNAL REFERENCE
Output Voltage VREF 1968 2048 2.128 \
REF Short-Circuit Current IREFsc | (Note 6) 150 PA
REF Tempco +50 ppm/°C
Load Regulation 0to 0.5mA (Note 7) 25 mV
Capacitive Bypass at REF 1 uF
EXTERNAL REFERENCE
Input Voltage Range 1.0 Vpp + 0.05 Y
L e D |
POWER REQUIREMENTS
Supply Voltage VDD 2.7 3 55 \
Vpp = 2.7V to 3.6V, Internal reference 105 250
CL = 10pF External reference 70
Supply Current (Notes 2, 8) IDD Vpp = 5.5V, Internal reference 130 pA
CL = 10pF External reference 95
Power down, Vpp = 2.7V to 3.6V 0.5 2.5
Power-Supply Rejection (Note 9) PSR Full-scale input, Vpp = 2.7V to 3.6V +0.4 +4 mV
DIGITAL INPUTS (DIN, SCLK, and CS)
) VpD < 3.6V V
Threshold Voltage High VIH
VoD > 3.6V Vv
Threshold Voltage Low ViL 0.8 Vv
Input Hysteresis VHYST 0.2 Y
Input Current High IIH +1 PA
Input Current Low liL +1 pA
Input Capacitance CIN 15 pF
W AXIW 3

60} L XVIN/8OLIXVIN



MAX1108/MAX1109

oooooooonon
2000000000800 0ADC

ELECTRICAL CHARACTERISTICS—MAX1108 (continued)

(VDD = +2.7V to +3.6V; unipolar input mode; COM = GND, fscLk = 500kHz, external clock mode (50% duty cycle); 10 clocks/conver-
sion cycle (50ksps); 1uF capacitor at REF, external +2.048V reference at REF; Ta = TMIN to TMAX; unless otherwise noted. Typical
values are at Ta = +25°C.)

PARAMETER | SYMBOL | CONDITIONS | MIN  TYP  MAX | UNITS

DIGITAL OUTPUT (DOUT)
Output High Voltage VoH ISOURCE = 0.5mA Vbp-0.5 \

ISINK = 5BmA 0.4 V
Output Low Voltage VoL

ISINK = 16mA 0.8 V
Three-State Leakage Current IL CS = Vpb +0.01 +10 pA
Three-State Output Capacitance Cour |CS=Vpp 15 pF
TIMING CHARACTERISTICS (Figures 8, 9, and 10)
Acquisition Time tacQ 1.0 ys
DIN to SCLK Setup Time tDs 100 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Fall to Output Data Valid tDo Figure 1, CLoaD = 100pF 20 200 ns
CS Fall to Output Enable tbv Figure 1, CLoAD = 100pF 240 ns
CS Rise to Output Disable tTR Figure 2, CLoaD = 100pF 240 ns
CS to SCLK Rise Setup tcss 100 ns
CS to SCLK Rise Hold tcsH 0 ns
SCLK Pulse Width High tCH 200 ns
SCLK Pulse Width Low tcL 200 ns

) External reference 20 ys

Wake-Up Time tWAKE

Internal reference (Note 10) 12 ms

ELECTRICAL CHARACTERISTICS—MAX1109

(VDD = +4.5V to +5.5V; unipolar input mode; COM = GND, fscLk = 500kHz, external clock (50% duty cycle); 10 clocks/conversion
cycle (50ksps); 1uF capacitor at REF, external +4.096V reference 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
Resolution 8 bits
Relative Accuracy (Note 1) INL VpD = 4.5V to 5.5V +0.15 +0.5 LSB
Differential Nonlinearity DNL No missing codes over temperature +1 LSB
Offset Error Vpp = 4.5V to 5.5V +0.2 +1 LSB
Gain Error (Note 3) +1 LSB
Gain Temperature Coefficient +0.8 ppm/°C

. Ta = +25°C 1
Total Unadjusted Error TUE LSB
TA = TMIN to TMAX +0.5

VpD / 2 Sampling Accuracy 50 mV

4 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX1109 (continued)

(VbD = +4.5V to +5.5V; unipolar input mode; COM = GND, fscLk = 500kHz, external clock (50% duty cycle); 10 clocks/conversion
cycle (50ksps); 1uF capacitor at REF, external +4.096V reference at REF; Ta = TMIN to TMAX; unless otherwise noted. Typical values
are at TaA = +25°C.)

PARAMETER ‘ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
DYNAMIC PERFORMANCE (10kHz sine-wave input, 4.096Vp-p, 50ksps, 500kHz external clock)
Signal-to-Noise Plus Distortion SINAD 49 dB
Total Harmonic Distortion
(up to the 5th harmonic) THD 70 dB
Spurious Free Dynamic Range SFDR 68 dB
Small-Signal Bandwidth BW.3dB | -3dB rolloff 1.5 MHz
Full-Power Bandwidth 0.8 MHz
ANALOG INPUTS
Unipolar input, Vcom = 0 0 VREF
Input Voltage Range (Note 4) VCH_ | Bipolar input, Vcom or VcH1 = VREF/ 2, VREr /2 v
referenced to COM or CH1
. On/off-leakage current,
Multiplexer Leakage Current VeH = 0 or VgDD +0.01 +1 pA
Input Capacitance CIN 18 pF
TRACK/HOLD
) : Internal clock 35
Conversion Time (Note 5) tCONV us
External clock, 500kHz, 10 sclks/conv 20
Track/Hold Acquisition Time tACQ External clock, 2MHz 1 ys
Aperture Delay 10 ns
Aperture Jitter <50 ps
Internal Clock Frequency 400 kHz
50 500 kHz
External Clock Frequency Range
For data transfer only 2 MHz
INTERNAL REFERENCE
Output Voltage VREF 3936 4.096  4.256 V
REF Short-Circuit Current IREFSC 5 mA
REF Tempco 0 to 0.5mA (Note 7) +50 ppm/°C
Load Regulation 2.5 mV
Capacitive Bypass at REF 1 uF
EXTERNAL REFERENCE
Input Voltage Range 1.0 VpD + 0.05 Vv
input Curren 00K overnal ook R

MAXIMN 5
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ELECTRICAL CHARACTERISTICS—MAX1109 (continued)

(VDD = +4.5V to +5.5V; unipolar input mode; COM = GND, fscLk = 500kHz, external clock (50% duty cycle); 10 clocks/conversion
cycle (50ksps); 1uF capacitor at REF, external +4.096V reference at REF; Ta = TMIN to TMAX; unless otherwise noted. Typical values
are at TA = +25°C.)

MAX1108/MAX1109

PARAMETER ‘ SYMBOL ’ CONDITIONS ‘ MIN TYP MAX | UNITS
POWER REQUIREMENTS
Supply Voltage VDD 4.5 5 55 \
VDD = 4.5V t0 5.5V, Internal reference 130 250
CL = 10pF,
Supply Current (Notes 2, 8) Ibb full-scale input External reference 95 WA
Power down, Vpp = 4.5V to 5.5V 0.5 2.5
Power-Supply Rejection (Note 9) PSR Eﬁi?;ler?rfiﬁn\c/(;; :jg?ﬁ\é 5 5V +0.4 +4 mV
DIGITAL INPUTS (DIN, SCLK, and CS)
Threshold Voltage High VIH 3 \
Threshold Voltage Low ViL 0.8 \
Input Hysteresis VHYST 0.2 \
Input Current High lIH +1 pA
Input Current Low IiL +1 bA
Input Capacitance CIN 15 pF
DIGITAL OUTPUT (DOUT)
Output High Voltage VOH ISOURCE = 0.6mA Vpp - 0.5 vV
Output Low Voltage VoL ISINK = SmA 04 %
ISINK = 16mA 0.8
Three-State Leakage Current IL CS =Vpb +0.01 +10 pA
Three-State Output Capacitance Cour |CS=Vpp 15 pF
TIMING CHARACTERISTICS (Figures 8, 9, and 10)
Acquisition Time tacQ 1.0 us
DIN to SCLK Setup Time tDs 100 ns
DIN to SCLK Hold Time tDH 0 ns
SCLK Fall to Output Data Valid tDo Figure 1, CLoaD = 100pF 20 200 ns
CS Fall to Output Enable tov Figure 1, CLOAD = 100pF 240 ns
CS Rise to Output Disable tTR Figure 2, CLoaD = 100pF 240 ns

6 MAXIMN
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ELECTRICAL CHARACTERISTICS—MAX1109 (continued)

(VbD = +4.5V to +5.5V; unipolar input mode; COM = GND, fscLk = 500kHz, external clock (50% duty cycle); 10 clocks/conversion
cycle (50ksps); 1uF capacitor at REF, external +4.096V reference at REF; Ta = TMIN to TMAX; unless otherwise noted. Typical values
are at TaA = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

CS to SCLK Rise Setup tcss 100 ns
CS to SCLK Rise Hold tcsH 0 ns
SCLK Pulse Width High tCH 200 ns
SCLK Pulse Width Low tcL 200 ns
: External reference 20 us

Wake-Up Time tWAKE
Internal reference (Note 10) 12 ms

Note 1: 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 2: See Typical Operating Characteristics.

Note 3: VREF = +2.048V (MAX1108), VREF = +4.096V (MAX1109), offset nulled.

Note 4: Common-mode range (CHO, CH1, COM) GND to Vpp.

Note 5: Conversion time defined as the number of clock cycles times the clock period; clock has 50% duty cycle (Figures 6 and 8).

Note 6: REF supplies typically 2.5mA under normal operating conditions.

Note 7: External load should not change during the conversion for specified accuracy.

Note 8: Power consumption with CMOS levels.

Note 9: Measured as | VFs(2.7V) - VFs(3.6V) | for MAX1108, and measured as | VFs(4.5V) - VFs(5.5V) | for MAX1109.

Note 10: 1pF at REF, internal reference settling to 0.5LSB.

gooodad

(Vbp = +3.0V (MAX1108), VpD = +5.0V (MAX1109); external conversion mode; fscLk = 500kHz; 50ksps; external reference; 1uF at
REF; Ta = +25°C; unless otherwise noted.)

SHUTDOWN SUPPLY CURRENT

SUPPLY CURRENT vs. SUPPLY VOLTAGE SUPPLY CURRENT vs. TEMPERATURE vs. SUPPLY VOLTAGE
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(Vpp = +3.0V (MAX1108), VpD = +5.0V (MAX1109); external conversion mode; fscLk = 500kHz; 50ksps; external reference; 1uF at
REF; Ta = +25°C; unless otherwise noted.)
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(Vpp = +3.0V (MAX1108), VpD = +5.0V (MAX1109); external conversion mode; fscLk = 500kHz; 50ksps; external reference; 1uF at
REF; Ta = +25°C; unless otherwise noted.)
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