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ABSOLUTE MAXIMUM RATINGS

VDD IO GND ..o
AIN, OUT, DOUT to GND .. ..-0.3V
DIN, SCLK, CSt0 GND .....covieiieiieiieiie e
Continuous Power Dissipation (Ta = +70°C)
8-Pin uMAX (derate 4.1mW/°C above +70°C)...

..... -0.3V to +6V Operating Temperature Range
to (Vpp + 0.3V) Maximum Junction Temperature ....
..... -0.3V to +6V Storage Temperature Range

Lead Temperature (soldering,10s)
.............. 330mwW

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

(VDD = +2.7V to +3.6V (MAX1102), Vpp = +4.5V to +5.5V (MAX1103), Vpp = +2.7V to +5.5V (MAX1104), fscLk = 6.0MHz (50% duty
cycle), Rout = 10kQ, CouT = 100pF, Ta = TMIN to Tmax. Typical values are at Ta = +25°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS

ADC DC ACCURACY (Note 1)

Resolution 8 Bits
l(?[\iljitelvze) Accuracy INL | All codes +1/4 1 LSB
Differential Nonlinearity DNL Guaranteed monotonic +1/4 *1 LSB
Offset Error *1 LSB
Gain Error MAX1102/MAX1103 +5 %
(Note 3) MAX1104 +1 LSB
ADC DYNAMIC SPECIFICATIONS (fain = 10kHz SINE WAVE. VAN = 0.9 O VREFp-p)

;Lgtinoal to Noise and Distortion SINAD 48 dB
Spurious-Free Dynamic Range SFDR 59 daB
Total Harmonic Distortion THD 58 dB
Full-Power Bandwidth 2.5 MHz
égg dvgjke'Up Time from Reference enabled (MAX1102/MAX1103) 3 us
ADC Wake-Up Time from Full MAX1102/MAX11103 200

Shutdown MAX1104 3 He
ANALOG INPUT

Analog Input Voltage VAIN 0 VREF \Y
Input Resistance RIN 10 MQ
Input Capacitance CIN 20 pF
VOLTAGE REFERENCE

Reference Voltage VREF MAX1102 2 Vv

MAX1103 4

Temperature Coefficient MAX1102/MAX1103 100 ppm/°C
CONVERSION RATE

Conversion Time tCcoNvV 24 36 us
Track/Hold Acquisition Time tACQ 3.5 us
Internal Clock Frequency 375 kHz
2 M AXI/W
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = +2.7V to +3.6V (MAX1102), Vpp = +4.5V to +5.5V (MAX1103), Vpp = +2.7V to +5.5V (MAX1104), fscLk = 6.0MHz (50% duty
cycle), Rout = 10kQ, CouT = 100pF, Ta = TmIN to Tmax. Typical values are at Ta = +25°C unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Throughput Rate ADC in continuous conversion mode 25 ksps
DAC DC ACCURACY
Resolution 8 Bits
Relative Accuracy

+ +
(Note 2) INL +1/4 +1 LSB
Differential Nonlinearity DNL Guaranteed monotonic +1/4 +1 LSB
Offset Error +30 mvV
Gain Error MAX1102/MAX1103 +5 %
(Note 3) MAX1104 +30 mv
DAC DYNAMIC SPECIFICATIONS (fout = 1kHz SINE WAVE, Vout = 0.9 O VREFp-p)
Spurious-Free Dynamic Range SFDR 55 daB
Total Harmonic Distortion THD 53 dB
Small-Signal Bandwidth 1 MHz
Full-Power Bandwidth 72 kHz
DAC Wake-Up Time from
Standby (Note 4) Reference enabled (MAX1102/MAX1103) 10 us
DAC Wake-Up Time from Full MAX1102/MAX1103 200 s
Shutdown (Note 4) H
MAX1104 10
DAC OUTPUT
Full-Scale Swing MAX1104 0 Vg'i ) v
Settling Time (Note 5) Settle to within £1/2 LSB 11 us
Slew Rate 1.2 Vius
. R open to 10kQ

L R | . LSB

oad Regulation 0 < Vour < Vop - 0.1V 0.05 S
LOGIC INPUTS AND OUTPUTS (DIN, SLCK, CS)

0
Input High Voltage VIH V'(D)D7 \
O
Input Low Voltage ViL V'(D)D3 \Y
Input Current VLocic = GND or Vpp +0.1 +5 MA
Digital Input Hysteresis 0.5 \Y
Digital Input Capacitance 15 pF
O
Output High Voltage VOH Isource = 1.0mA V'(D)Dg \
— Vpp O

Output Low Voltage VoL Isink = 1.0mA 01 \Y
Three-State Leakage ILEAK +5.0 MA
AXIW 3
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ELECTRICAL CHARACTERISTICS (continued)

(VDD = +2.7V to +3.6V (MAX1102), Vpp = +4.5V to +5.5V (MAX1103), Vpp = +2.7V to +5.5V (MAX1104), fscLk = 6.0MHz (50% duty
cycle), Rout = 10kQ, CouTt = 100pF, Ta = TmIN to Tmax. Typical values are at Ta = +25°C unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | MIN  TYP  MAX | UNITS
POWER SUPPLY REQUIREMENTS
MAX1102 2.7 3.6
Supply Voltage VbD MAX1103 4.5 5.5 \Y
MAX1104 2.7 5.5
ADC on (25ksps), DAC off 0.25 0.5
Supply Current Icc mA
ADC off, DAC on (Vpp = +5.5V) 0.4 0.66
Standby Current ADC off, DAC off, clock off, reference on 18 35 HA
Full Shutdown Current ADC off, DAC off, clock off 1 HA

TIMING CHARACTERISTICS (Figures 4a and 4b)

(VDD = +2.7V to +3.6V (MAX1102), Vpp = +4.5V to +5.5V (MAX1103), Vpp = +2.7V to +5.5V (MAX1104), fscLk = 6.0MHz (50% duty
cycle), Rout = 10kQ, Cout = 100pF, Ta = TMIN to Tmax. Typical values are at Ta = +25°C unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Power Up to Reset Complete t9 40 Hs
CS Rise-to-DOUT = High-Z t10 40 ns
CS Fall-to-DOUT Valid t11 RpouT = 3kQ, CpouT = 50pF 60 ns
CS Fall-to-SCLK Rise t3 15 ns
SCLK Fall-to-CS Rise t8 25 ns
DIN-to-SCLK Setup Time t4 10 ns
DIN-to-SCLK Hold Time t5 15 ns
SCLK Fall to DOUT Valid t6 Rpout = 3kQ, Cpourt = 50pF 70 ns
SCLK Maximum Frequency fscLk 6 MHz
SCLK Pulse Width High tcH 60 ns
SCLK Pulse Width Low tcL 70 ns

Note 1: MAX1102/MAX1104 tested with Vpp = +3V. MAX1103 tested with Vpp = +5V.

Note 2: Relative accuracy is the deviation of the analog value at any code from its theoretical value after the gain error and offset

error have been nulled.

Note 3: Gain error calculation is referenced to the ideal FS output. Gain error for the MAX1102/MAX1103 also includes reference ini-

tial accuracy error.

Note 4: Wake-up time is the time it takes for the DAC output to settle to within £1/2 LSB of the FS value after a power-up command.

Note 5: Output settling time is measured by taking the DAC from code 00hex to FFhex.

MAXI N
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Oooo0ooo
(VDD = +3.0V (MAX1102), Vpp = +5V (MAX1103), fscLk = 6.0MHz (50% duty cycle), RouT = 10kQ, CouT = 100pF, Ta = +25°C,

unless
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(VDD = +3.0V (MAX1102), Vpp = +5V (MAX1103), fscLk = 6.0MHz (50% duty cycle), RouT = 10kQ, CouT = 100pF, Ta = +25°C,

unless otherwise noted.)
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(Vpbp = +3.0V (MAX1102), Vpp = +5V (MAX1103), fscLk = 6.0MHz (50% duty cycle), Rout = 10kQ, CouT = 100pF, Ta = +25°C,
unless otherwise noted.)
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BIT NAME DESCRIPTION
7 (MSB) START 1 = designates a new control word. 0 = control word ignored, unless byte is DAC data.
6 Al 1 = DAC addressed. Current byte configures DAC, the following byte is DAC data.
0 = DAC not addressed.
1 = ADC addressed. Current byte configures ADC. After the 36ps conversion time, the next eight
5 A0 clock cycles clock out the conversion result.
0 = ADC not addressed.
4 C1* 1 = ADC input to Vpp/2.
0 = ADC input to AIN.
3 co 1 = Continuous conversion. Control word not required unless the device is reconfigured.
0 = Single conversion. New control word required before next conversion.
2 E2 1 = Reference enabled. 0 = Reference disabled. Don't care for MAX1104.
El 1 = ADC enabled. 0 = ADC disabled.
EO 1 = DAC enabled. 0 = DAC disabled.

* Leave C1 = 0 for MAX1104.
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SUPPLY
BIT CURRENT OPERATING SECTIONS

E2 El E0 REF ADC DAC
0 0 0 1pA Off Off Off
L 0 0 18uA On Off off
= ! 0 250pA On on off
1 0 1 400uA On Off on
! ! 1 520pA On On on
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NOTES:
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1. D&E DO NOT INCLUDE MOLD FLASH.
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006).
MILLIMETERS.
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INCHES MILLIMETERS
DIM| MIN MAX MIN MAX
A - 0.043 - 1.10
A1 | 0.002 | 0.006 0.05 0.15
A2 | 0.030 | 0.037 0.75 0.95
b 0.010 | 0.014 0.25 0.36
[ 0.005 | 0.007 0.13 0.18
D 0.116 | 0.120 2.95 3.05
e 0.0256 BSC 0.65BSC
E 0.116 | 0.120 2.95 3.05
H 0.188 | 0.198 4.78 5.03
L 0.016 | 0.026 0.41 0.66
¢ 0 6 0 6
S 0.0207 BSC 0.5250 BSC
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