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PART TEMP. RANGE PIN-PACKAGE

MAX113CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX113CAG 0°Cto +70°C 24 SSOP
MAX113C/D 0°Cto +70°C Dice*
MAX113ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX113EAG -40°C to +85°C 24 SSOP
MAX113MRG  -55°Cto +125°C 24 Narrow CERDIP**

Ordering Information continued at end of data sheet.
*Dice are specified at Ta = +25°C, DC parameters only.
**Contact factory for availability.
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ABSOLUTE MAXIMUM RATINGS

Vbbp to GND -0.3Vto +7V
Digital Input Voltage to GND .. -0.3Vto (Vpp + 0.3V)
Digital Output Voltage to GND ................... -0.3V to (Vpp + 0.3V)
REF+ to GND -0.3Vto (Vpp + 0.3V)

REF-to GND..

-0.3V to (Vpp + 0.3V)
_tOGND ..o -0.3V to (Vpp + 0.3V)
Continuous Power Dissipation (Ta = +70°C)
24 Narrow Plastic DIP
(derate 13.33mW/°C above +70°C)
24 SSOP (derate 8.00mW/°C above +70°C)....
24 Narrow CERDIP (derate 12.50mW/°C above +70°C) .....1W

........ 1.08W

28 Wide Plastic DIP

(derate 14.29mW/°C above +70°C)

28 SSOP (derate 9.52mW/°C above +70°C)..

28 Wide CERDIP (derate 16.67mW/°C above +70°C)....1.33W
Operating Temperature Ranges

MAX113C_G/MAX117C_|

MAX113E_G/MAX117E_]..

MAX113MRG/MAX117MJI
Storage Temperature Range ..
Lead Temperature (soldering, 10sec)

0°C to +70°C
-40°C to +85°C
.-55°C to +125°C
.-65°C to +150°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

(Vbp = +3V to +3.6V, REF+ = 3V, REF- = GND, Read Mode (MODE = GND), Ta = TmIN to TMAX, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS MIN  TYP  MAX [ UNITS
ACCURACY (Note 1)
Resolution N 8 Bits
Total Unadjusted Error TUE +1 LSB
Differential Nonlinearity DNL No-missing-codes guaranteed +1 LSB
Zero-Code Error *1 LSB
Full-Scale Error +1 LSB
Channel-to-Channel Mismatch +1/4 LSB
DYNAMIC PERFORMANCE
Si.gnal-_to-Nois.e Plus SINAD MAX11_C/E, fsampLE = 400kHz, fiN = 30.273kHz 45 B
Distortion Ratio MAX11_M, fsampLE = 340kHz, fin = 30.725kHz 45
Total Harmonic Distortion THD MAX11_CIE, fsampLE = 400kH?, firy = 30.273kHz -0 dB

MAX11_M, fsampLE = 340kHz, fin = 30.725kHz -50

Spurious_Free Dynamic SEDR MAX11_C/E, fsampLE = 400kHz, fiN = 30.273kHz 50 dB
Range MAX11_M, fsampLE = 340kHz, fin = 30.725kHz 50
Input Full-Power Bandwidth VIN_ = 3Vp-p 0.3 MHz
Input Slew Rate, Tracking 0.28 0.5 Vipus
ANALOG INPUT
Input Voltage Range VIN_ VREE- VREF+ \
Input Leakage Current lIN_ GND < VIN_< VDD +3 HA
Input Capacitance CIN_ 32 pF
REFERENCE INPUT
Reference Resistance RREF 1 2 4 kQ
REF+ Input Voltage Range VREE- VbD \%
REF- Input Voltage Range GND VREF+ \Y

MAXIM
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ELECTRICAL CHARACTERISTICS (continued)
(Vbp = +3V to +3.6V, REF+ = 3V, REF- = GND, Read Mode (MODE = GND), Ta = TmIN to TMAX, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX ‘ UNITS
LOGIC INPUTS
Input High Voltage VINH CS, WR, D, PWRDN, A0, AL A2 2 v
MODE 2.4
CS, WR, RD, PWRDN, A0, A1, A2 0.66
Input Low Voltage VINL Vv
MODE 0.8
CS, RD, PWRDN, A0, A1, A2 +1
Input High Current lINH WR +3 PA
MODE 15 100
Input Low Current IINL CS, WR, RD, PWRDN, MODE, A0, Al, A2 +1 WA
Input Capacitance (Note 2) CIN CS, WR, RD, PWRDN, MODE, A0, Al, A2 5 8 pF
LOGIC OUTPUTS
ISINK = 20pA, INT, DO-D7 0.1
Output Low Voltage VoL ISINK = 400pA, INT, DO-D7 0.4 \Y
RDY, IsiNk = 1mA 0.4
Output High Voltage VOH IsouRcE = 20UA, WLDO_D7 Vop - 0.1 \Y
ISOURCE = 400pA, INT, DO-D7 Vpp - 0.4
Three-State Current ILKG DO0-D7, RDY, digital outputs = 0V to Vpp +3 HA
;I'S(r;:—zs)tate Capacitance Cout DO-D7, RDY 5 8 bF
POWER REQUIREMENTS
Supply Voltage VbD 3.0 3.6 \
Vpp =3.6V,CS=RD=0v, | MAX11 C 2.5
Vpb Supply Current IDD FWRDN = Voo MAX11_E/M 25 6 mA
Vpp = 3.0V, CS=RD =0V, | MAX11_C 15 3
PWRDN = Vpp MAX11_E/M 1.5 35
Power-Down Vpp Current CS =RD = Vpp, PWRDN = 0V (Note 3) 1 10 PA
Power-Supply Rejection PSR Vpp = 3.0V to 3.6V, VRer = 3.0V +1/16 +1/4 LSB

Note 1: Accuracy measurements performed at Vpp = +3.0V. Operation over supply range is guaranteed by power-supply rejection test.

Note 2: Guaranteed by design.
Note 3: Power-down current increases if logic inputs are not driven to GND or Vpp.

MAXIMN
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TIMING CHARACTERISTICS

(Vpbp = +3V, Ta = +25°C, unless otherwise noted.) (Note 4)

Ta = +25°C TA = TMIN to TMAX
PARAMETER SYMBOL CONDITIONS ALL GRADES MAX117C/E MAX117M UNITS
MIN TYP MAX | MIN MAX | MIN MAX

Conversion Time tRD < tiNTL, CL = 100pF

(WR-RD Mode) CWR | (Note 5) 18 2.06 24 | ws
Conversion Time

(RD Mode) {crD 2.0 2.4 2.6 us
Power-Up Time tup 0.9 1.2 1.4 us
CStoRD, WR

Setup Time tcss 0 0 0 ns
CStoRD, WR

Hold Time tesH 0 0 0 ns
~— CL = 50pF,

CS to RDY Delay tRDY RL = 5.1kQ to Vbp 100 120 140 ns
Data Access Time _ tcrD + tcrp + tcrp +

(RD Mode) tacco | CL=100pF (Note 5) 100 130 150 | S
RD to INT Delay _

(RD Mode) tINTH CL = 50pF 100 160 170 180 ns
Data Hold Time tDH (Note 6) 100 130 150 ns
Minimum

Acquisition Time tACQ (Note 7) 450 600 700 ns
WR Pulse Width twRr 0.6 10 0.66 10 0.8 10 us
Delay Between WR

and RD Pulses tRD 0.8 0.9 1.0 Hs
RD Pulse Width tRD < tiNTL, determined by

(WR-RD Mode) tREAD1 tacct 400 500 600 ns
Data Access Time tRD < tiINTL, CL = 100pF

(WR-RD Mode) TACCL | (Note 5) 400 500 600 | ns
RD to INT Delay tRI 300 340 400 ns
WR to INT Delay tINTL CL = 50pF 0.7 145 1.6 1.8 us
RD Pulse Width trRD > tiNTL, determined by

(WR-RD Mode) tREAD2 tacc? 180 220 250 ns
Data Access Time tRD > tiNTL, CL = 100pF

(WR-RD Mode) tACC2 | (Note 5) 180 220 250 | ns
WR to INT Delay tiHwr | Pipelined mode, CL = 50pF 180 200 240 ns
Data Access Time — _

After INT tip Pipelined mode, CL = 100pF 100 130 150 ns
Multiplexer Address

Hold Time tAH 50 60 70 ns
Note 4: Input control signals are specified with tr = tf = 5ns, 10% to 90% of 3V, and timed from a voltage level of 1.3V. Timing

delays get shorter at higher supply voltages. See the Conversion Time vs. Supply Voltage graph in the Typical Operating
Characteristics to extrapolate timing delays at other power-supply voltages.

Note 5:
Note 6:
Note 7:

See Figure 1 for load circuit. Parameter defined as the time required for the output to cross 0.66V or 2.0V.
See Figure 2 for load circuit. Parameter defined as the time required for the data lines to change 0.5V.
Also defined as the Minimum Address-Valid to Convert-Start Time.
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(VoD = +3V, Ta = +25°C, unless otherwise noted.)
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PART TEMP. RANGE PIN-PACKAGE
MAX117CPI 0°C to +70°C 28 Wide Plastic DIP
MAX117CAI 0°C to +70°C 28 SSOP
MAX117C/D 0°C to +70°C Dice*

MAX117EPI -40°C to +85°C 28 Wide Plastic DIP
MAX117EAI -40°C to +85°C 28 SSOP
MAX117MJI -55°C to +125°C 28 Wide CERDIP**

*Dice are specified at Ta = +25°C, DC parameters only.
**Contact factory for availability.
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