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PART TEMP. RANGE PIN-PACKAGE
MAX503CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX503CWG 0°C to +70°C 24 Wide SO
MAX503CAG 0°C to +70°C 24 SSOP
MAX503ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX503EWG -40°C to +85°C 24 Wide SO
MAX503EAG -40°C to +85°C 24 SSOP

Refer to the MAX530 for military temperature or die equivalents.
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ABSOLUTE MAXIMUM RATINGS

Vpp to DGND and Vpp to AGND
Vss to DGND and Vss to AGND
Vbp to Vss
AGND to DGND
REFGND to AGND
Digital Input Voltage to DGND
REFIN..
REFOUT ...........

REFOUT to REFGND..

-0. 3V +0 3v
-0.3V, (Vpp + 0.3V)
..-0.3V, (Vpbp + 0.3V)
...(Vss - 0.3V), (Vpp + 0.3V)
...(Vss - 0.3V), (Vpp + 0.3V)
............ -0.3V, (Vpp + 0.3V)
(Vss - 0.3V), (Vpp + 0.3V)
(Vss - 0.3V), (Vpp + 0.3V)

VOUT to AGND (Note 1)
Continuous Current, Any Input ..
Continuous Power Dissipation (Ta = +70 C)

Narrow Plastic DIP (derate 13.33mW/°C above +70°C)...1067mW

Wide SO (derate 11.76mW/°C above +70°C)............... 941mW

SSOP (derate 8.00mW/°C above +70°C) ............coeeenee. 640mwW
Operating Temperature Ranges

MAX503C_G .. 0°C to +70°C

-40°C to +85°C
65°C to +165°C

MAXS503E_G
Storage Temperature Range
Lead Temperature (soldering, losec)

Note 1: The output may be shorted to Vpp, Vss, DGND, or AGND if the continuous package power dissipation and current ratings

are not exceeded. Typical short-circuit currents are 20mA.

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—Single +5V Supply

(Vbp =5V, Vss = 0V, AGND = DGND = REFGND = 0V, REFIN = 2.048V (external), RFB = ROFS = VOUT, CrerouT = 33uF,
RL = 10kQ, CL = 100pF, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 10 Bits
Relative Accuracy INL (Note 2) +0.5 LSB
Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Unipolar Offset Error Vos 0 0.25 3 LSB
?gr:qug;g?; %toefficient TCVos 3 ppm/°C
gS")’;‘I’;aéggzggf"m PSRR | 4.5V <Vpp <55V 0.1 LSBV
Gain Error (Note 2) GE \?SSTIaLC\?D:Da}”o.lj\’/ (Note 2) +1 LSB
Gain-Error Temperature Coefficient 1 ppm/°C
Gain-Error Power-Supply Rejection| PSRR 4.5V <Vpp £5.5V 0.1 LSB/V
DAC VOLTAGE OUTPUT (VOUT)
Output Voltage Range Vpp - 0.4 \Y
Resistive Load VOUT = 2V, load regulation < +0.5LSB 2 kQ
DC Output Impedance 0.2 Q
Short-Circuit Current Isc 12 mA
REFERENCE INPUT (REFIN)
Reference Input Range 0 Vpp - 2 \%
Reference Input Resistance Code dependent, minimum at code 0101... 40 kQ
Reference Input Capacitance Code dependent (Note 3) 10 50 pF
AC Feedthrough (Note 4) -80 dB
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ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)

(Vbp =5V, Vss = 0V, AGND = DGND = REFGND = 0V, REFIN = 2.048V (external), RFB = ROFS = VOUT, CrerouT = 33uF,
RL = 10kQ, CL = 100pF, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS ‘ MIN TYP MAX | UNITS

REFERENCE OUTPUT (REFOUT)
Ta =+25°C 2.024 2.048 2.072
Reference Tolerance VREFOUT | MAX503C 2.015 2.081 \%
MAXS503E 2.011 2.085
Reference Output Resistance RRerouTt | (Note 5) 2 Q
Power-Supply Rejection Ratio PSRR 4.5V <Vpp £5.5V 200 uVIvV
Noise Voltage en 0.1Hz to 10kHz 400 uvp-p
Temperature Coefficient 30 ppm/°C
Required External Capacitor CREFOUT 3.3 uF
DYNAMIC PERFORMANCE
Voltage Output Slew Rate Ta = +25°C 0.15 0.25 Vlius
Voltage Output Settling Time To £0.5LSB, VOUT = 2V 25 us
Digital Feedthrough WR = Vpp, digital inputs all 1s to all Os 5 nv-s
i -to-Noi Unity gain (Note 4; 68

gligsapoarltigon ’\Fli(;lltsig e SINAD Gai: 3 2 ([\(jote 4) ) 68 dB
DIGITAL INPUTS (S0, S1, DO-D9, LDAC, CLR, CS, WR, A0, Al)
Logic High Input VIH 2.4 \Y
Logic Low Input ViL 0.8 \%
Digital Leakage Current ViN =0V or Vpp +1 HA
Digital Input Capacitance 8 pF
POWER SUPPLIES
Positive Supply-Voltage Range Vbb 4.5 55 \"
Positive Supply Current IbD Outputs unloaded, all digital inputs = 0V or Vpp 250 400 uA
SWITCHING CHARACTERISTICS
Address to WR Setup taws 5 ns
Address to WR Hold tAWH 5 ns
CS to WR Setup tcws 0 ns
CS to WR Hold tcwH 0 ns
Data to WR Setup tbs 45 ns
Data to WR Hold toy 0 ns
WR Pulse Width twr 45 ns
LDAC Pulse Width tLDAC 45 ns
CLR Pulse Width tcLr 45 ns
niorna) Power-On Reset tor | (Note 3) 13 10 us

MAXIN 3
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ELECTRICAL CHARACTERISTICS—Dual £5V Supplies

(Vbp =5V, Vss = -5V, AGND = DGND = REFGND = 0V, REFIN = 2.048V (external), RFB = ROFS = VOUT, CrerouT = 33yF,
RL = 10kQ, CL = 100pF, Ta = TMIN to TmAX, unless otherwise noted.)

PARAMETER ‘ SYMBOL ‘ CONDITIONS MIN TYP MAX | UNITS
STATIC PERFORMANCE
Resolution N 10 Bits
Relative Accuracy INL +0.5 LSB
Differential Nonlinearity DNL Guaranteed monotonic +1 LSB
Bipolar Offset Error Vos +3 LSB
?:amaérgtﬁf: tCoefﬁcient TCVos 8 ppm/°C
E:)'ﬂ?_’s?lg;‘f;gggcﬁon PSRR | 4.5V <Vpp <5.5V, -5.5V < Vss < -4.5V 01 LSBNV
Gain Error +1 LSB
Gain-Error Temperature Coefficient TC 1 ppm/°C
Gain-Error Power-Supply Rejection PSRR 45V <Vpp £5.5V, -5.5V £ Vss < -4.5V 0.1 LSB/V
DAC VOLTAGE OUTPUT (VOUT)
Output Voltage Range Vss + 0.4 Vpp - 0.4 \%
Resistive Load VOUT = 2V, load regulation < +0.5LSB 2 kQ
DC Output Impedance 0.2 Q
Short-Circuit Current Isc 20 mA
REFERENCE INPUT (REFIN)
Reference Input Range Vss + 2 Vpp - 2 \%
Reference Input Resistance Code dependent, minimum at code 0101... 40 kQ
Reference Input Capacitance Code dependent (Note 3) 10 50 pF
AC Feedthrough (Note 4) -80 dB

REFERENCE OUTPUT (REFOUT)—Specifications are identical to those under Single +5V Supply

DYNAMIC PERFORMANCE—Specifications are identical to those under Single +5V Supply

DIGITAL INPUTS (S0, S1, DO-D9, LDAC, CLR, CS, WR, A0, Al)—Specifications are identical to those under Single +5V Supply

POWER SUPPLIES

Positive Supply Voltage VbD 4.5 5.5 \Y
Negative Supply Voltage Vss -5.5 0 \Y
Positive Supply Current Ibb Outputs unloaded, all digital inputs = 0V or Vpp 250 400 HA
Negative Supply Current Iss Outputs unloaded, all digital inputs = OV or Vpp 150 200 HA

SWITCHING CHARACTERISTICS—Specifications are identical to those under Single +5V Supply

Note 2: In single supply, INL and GE are calculated from code 3 to code 1023 (code excludes SO and S1).

Note 3: Guaranteed by design.

Note 4: REFIN = 1kHz, 2.0Vp-p.

Note 5: Tested at Iyt = 100pA. The reference can typically source up to 5mA (see Typical Operating Characteristics).
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(Single +5V supply, unity gain, code = all 1s, Ta = +25°C, unless otherwise noted.)

OUTPUT SINK CAPABILITY vs. OUTPUT SOURCE CAPABILITY vs. ANALOG FEEDTHROUGH vs.
OUTPUT PULL-DOWN VOLTAGE OUTPUT PULL-UP VOLTAGE FREQUENCY
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(Single +5V supply, unity gain, code = all 1s, Ta = +25°C, unless otherwise noted.)

SUPPLY GURRENT vs. REFIN
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EXTERNAL REFERENCE
L S — 2.0450
0 50 100 150 200 250 300 350 400 450 500
REFIN (mV)
DIGITAL FEEDTHROUGH

SETTLING TIME (FALLING)

Sps/div

A: DIGITAL INPUTS FALLING EDGE, 5V/div
B: VOUT, NO LOAD, 1V/div
DUAL SUPPLY (£5V)

LDAC = LOW

BIPOLAR CONFIGURATION

VRerin =2V

2us/div

A: S0, 1, D0-DO = 100kHz, 4Vp-p
B: VOUT, 10mV/div

LDAC = CS = HIGH

REFERENCE OUTPUT VOLTAGE
vs. REFERENCE LOAD CURRENT

N

N

N

N

REFERENCE LOAD CURRENT (mA)

SETTLING TIME (RISING)

MAX03-10

0 051.015 202530 354045 50

/

Sus/div

A: DIGITAL INPUTS RISING EDGE,
B: VOUT, NO LOAD, 1V/div

DUAL SUPPLY (£5V)

[DAC = LowW

BIPOLAR CONFIGURATION
VRerin = 2V
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