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● 5V Single Supply Operation
● 3-Wire Serial Interface
● High-Impedance Reference Inputs
● Internal Power-On Reset
● Low Power Consumption: 1.75mW Max
● Update Rate of 1.21MHz
● Settling Time to 0.5LSB: 12.5µs Typ
● Monotonic Over Temperature
● 10-Bit CMOS Voltage Output DAC in 
     an8-Terminal Package
● Voltage Output Range: 2 Times the 
     Reference Input Voltage
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Features

● Battery-Powered Test Instruments
● Digital Offset and Gain Adjustment
● Battery Operated/Remote Industrial Controls
● Machine and Motion Control Devices
● Cellular Telephones

Applications

The  MAX515 is a 10-bit voltage output digital-to-analog converter  (DAC)  with  a  buffered 
reference input (high impedance). The DAC has an output voltage range that is two times the 
reference voltage, and the  DAC  is  monotonic. The device  is simple to use, running from a 
single supply of 5V. A power-on-reset  function  is  incorporated  to  ensure repeatable start-
up conditions.
Digital control of the MAX515 is over a three-wire serial  bus  that  is  CMOS  compatible  and  
easily interfaced to  industry standard  microprocessor and microcontroller devices. The device 
receives a 16-bit data word to produce the analog output. The digital inputs feature Schmitt   
triggers for high noise immunity.  Digital communication protocols  include the SPI ™, QSPI ™, 
and Microwire ™ standards.The 8-terminal small-outline D package allows digital control of 
analog functions in space-critical applications.  The MAX515C  is  characterized  for operation  
from  0°C  to  +70°C.  The  MAX515E is characterized for operation from –40°C to +85°C.
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Pin description

Functional block diagram
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(1)   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 under Recommended Operating Conditions is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

Recommended Operating Conditions

 

 

 

Absolute Maximum Ratings over operating free-air temperature range (unless otherwise noted)
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(1)

UNIT

Supply voltage (VoD to AGND) 7V

Digital input voltage range to AGND -0.3V to VDD+0.3V

Reference input voltage range to AGND -0.3V to VDD+0.3V

Output voltage at OUT from external source VDD+0.3V

Continuous current at any terminal ±20mA

MAX515Operating free-air temperature 
range,TA

C 0℃ to+70

Min

℃

Nom

-40℃ to +85MAX515E

  Max

℃

Unit

Storage temperature range,Tstg -65℃ to+150℃

Supply voltage,VoD 4.5

Lead temperature 1,6mm(1/16 inch)from case for 10 seconds +260

5

℃

5.5 V

High-level digital input voltage,VH 2.4 V

Low-level digital input voltage,VL 0.8 V

Reference voltage,Vref to REFIN terminal 2 2.048 VDD-2 V

Load resistance,RL 2 kΩ

MAX515
Operating free-air temperature,TA

C 0 70 ℃
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Parameter Measurement Information
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Figure 1. Timing Diagram

Digital Input Timing Requirements (See Figure 1)
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(1)   The relative accuracy or integral nonlinearity (INL), sometimes referred to as linearity error, is 
the maximum deviation of the output from the line between zero and full scale excluding the 
effects of zero code and full-scale errors (see text). Tested from code 3 to code 1024.
(2)   The differential nonlinearity (DNL), sometimes referred to as differential error, is the 
difference between the measured and ideal 1LSB amplitude change of any two adjacent codes. 
Monotonic means the output voltage changes in the same direction (or remains constant) as a 
change in the digital input code. Tested from code 3 to code 1024.(3)   Zero-scale error is the 
deviation from zero-voltage output when the digital input code is zero (see text).
(4)   Zero-scale-error temperature coefficient is given by: EZSTC = [EZS(T )–max EZS(Tmin)]/Vref× 106

 
/(Tmax–Tmin).
(5)   Gain error is the deviation from the ideal output(V – 1LSB) with an output load of 10kref Ω
excluding the effects of the zero-scale error.
(6)   Gain temperature coefficient is given by: EGTC = [EG(T )–max EG(Tmin)]/Vref× 10 /(Tmax–6 Tmin).
(7)   Zero-scale-error rejection ratio (EZS-RR) is measured by varying theVDDfrom 4.5V to 5.5V dc 
and measuring the proportion of this signal imposed on the zero-code output voltage.
(8)   Gain-error rejection ratio (EG-RR) is measured by varying theVDDfrom 4.5V to 5.5V dc and 
measuring the proportion of this signal imposed on the full-scale output voltage after subtracting
 the zero-scale change.
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Electrical Characteristics
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over recommended operating free-air temperature range, VDD= 5V ± 5%, V

TUDI-

ref= 2.048V (unless otherwise noted)
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Voltage Output (Out)
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(1)   The limiting frequency value at 1V

TUDI-

PPis determined by the output-amplifier slew rate.

MAX515



(1)   Settling time is the time for the output signal to remain within ±0.5LSB of the final measured value for a digital input code 
change of 000 hex to 3FF hex or 3FF hex to 000 hex.
(2)   Reference feedthrough is measured at the DAC output with an input code = 000 hex and aVrefinput = 2.048Vdc + 1Vppat 
1kHz.
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Output Switching Characteristics

Operating Characteristics
over recommended operating free-air temperature range, VDD= 5V ±5%, Vref= 2.048V (unless otherwise noted)

TUDI-MAX515

Order information
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Package SOP8
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Package DIP8
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Important statement:
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●TUDI Semiconductor reserves the right to modify the product manual without prior notice! 
Before placing an order, customers need to confirm whether the obtained information is the 
latest version and verify the completeness of the relevant information.

●Any semi-guide product is subject to failure or malfunction under specified conditions. It is 
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor 
products for system design and whole machine manufacturing.And take the appropriate 
safety measures to avoid the potential in the risk of loss of personal injury or loss of property 
situation!

●TUDI Semiconductor products have not been licensed for life support, military, and 
aerospace applications,and therefore TUDI Semiconductor is not responsible for any 
consequences arising from the use of this product in these areas.

●If any or all TUDI Semiconductor products (including technical data, services) described or 
contained in this document are subject to any applicable local export control laws and 
regulations, they may not be exported without an export license from the relevant authorities 
in accordance with such laws.

●The specifications of any and all TUDI Semiconductor products described or contained in 
this document specify the performance, characteristics, and functionality of said products in 
their standalone state, but do not guarantee the performance, characteristics, and 
functionality of said products installed in Customer's products or equipment. In order to verify
 symptoms and conditions that cannot be evaluated in a standalone device, the Customer 
should ultimately evaluate and test the device installed in the Customer's product device.

●TUDI Semiconductor documentation is only allowed to be copied without any alteration of 
the content and with the relevant authorization.TUDI Semiconductor assumes no 
responsibility or liability for altered documents.

●TUDI Semiconductor is committed to becoming the preferred semiconductor brand for 
customers, and TUDI Semiconductor will strive to provide customers with better performance 
and better quallity products.

TUDI-
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