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(https://www.dfrobot.com/product-

1721.html)

Introduction

DFRobot Gravity 12-Bit 12C DAC is a small and easy-to-use 12-bit digital-to-analog
converter with EEPROM. It can accurately convert the digital value to corresponding
analog voltage signal, which is useful in may creative projects and automatic control
systems. Although an analog voltage signal can be generated by PWM with
traditional controllers such as Arduino and Raspberry Pi, such signal is ROUGH and
NOT ACCURATE. To obtain a steady and nice analog voltage signal, the DAC is the
best candidate. In addition to be applied in automatic control systems, the DAC
module can be use to serve as a function generator to generate sine wave, triangular
wave and even arbitrary waveform (we provide a library to generate low frequency
sin and triangular wave with just a few parameters).

The module employs a 12-bit DAC MCP4725. It requires no external reference
voltage (DAC reference is driven from VCC directly), supports 3.3V~5V wide input
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available, which support maximum two modules in cascade). The EEPROM can retain
the DAC input while power-off and resume the DAC output upon power-on.

Features

e 12-bit High Accuracy DAC

On-Board EEPROM, Retain DAC Input While Power-Off

Gravity 12C Interface, Plug and Play. XH2.54 4P Reserved for Expansion
Wide Voltage Input, Compatible with 3.3V and 5V Controller

Small Size and Easy to Install

Applications

e Sensor Calibration
e Automatic Control Systems

e Function Generator

Specifications

¢ |nput Voltage (VCQC): 3.3V~5.0V

e Qutput Voltage: 0 ~ VCC

e Resolution: 12-bit

e Working Current: <0.2 mA

¢ Interface: Gravity 12C (logic level: 0-3.3V)

e Dimension:; 27.0mm*22.0mm
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Board Overview
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Label Name Description

+ VCC Power VCC(3.3~5.0V)
- GND Power GND

C SCL I2C Clock Signal

D SDA I2C Data Signal

ADDR  [2C address [2C address selection switch(0x60 or 0x61)

VOUT  VOUT DAC analog voltage output(0~VCC)

Arduino Tutorial

Requirements

e Hardware
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©)

DFRduino UNO R3 (https://www.dfrobot.com/product-838.html) (or similar)
X 1

DFRobot Gravity: 12-Bit 12C DAC Module x 1

(@]

(@]

Gravity 4P sensor wire (or Dupont wires) x 1

©)

Digital multimeter (optional) x 1

o

Oscilloscope (optional) x 1
e Software

o Arduino IDE (V1.0.x or V1.8.x), Click to Download Arduino IDE from
Arduino® (https://www.arduino.cc/en/software)

o Download and install the MCP4725 Library
(https://github.com/DFRobot/DFRobot_MCP4725). How to install the
library? (https://docs.arduino.cc/software/ide-v1/tutorials/installing-
libraries#.UxU8mdzFI9HO)

Connection Diagram
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Calibration and adjustable analog voltage output

Although the DAC's voltage output accuracy is affected by several factors that cause
the actual output voltage to deviate from the user-specified voltage values, the DAC
reference voltage, Vref, of the MCP4725 is the same as the supply voltage VCC, and
the supply voltage is usually not accurate (the actual voltage is not exactly 5.000 V or
3.300V), which results in large output error. Here, we provide a simple calibration
method to eliminate the error caused by the inaccurate reference voltage. If
calibration is not carried out, users can still simply set REF_VOLTAGE to 5000 in the
code below (for a 5V controller such as an Arduino) or 3300 (for a 3.3V controller
such as Raspberry Pi, FireBeetle) depending on the controller used.

Users are required an additional high-precision digital multimeter to complete the
calibration, the specific steps are as follows:

1. Connect the module to the Arduino according to the connection diagram above
and set 12C address to 0x60 by ADDR switch on the module. If I2C address 0x61
is preferred, you need to modify the first parameter of the function DAC.init() in
the code below.

2. Install the MCP4725 library
3. Open Arduino IDE and upload the following code to Arduino UNO

4. Use the multimeter to measure the output voltage of VOUT and change the
value of REF_VOLTAGE accordingly. For example, VOUT = 4950mV, the "#define
REF_VOLTAGE 5000" should be revised to "#define REF_VOLTAGE 4950".
Calibration completed.

e Change the value of OUTPUT_VOLTAGE (unit in mV) to your desired analog
output voltage. This value should be smaller than REF_VOLTAGE or the
maximum output voltage will be limited to REF_VOLTAGE. Before using the
sample code below, write the calibration value to REF_VOLTAGE first to get a
more accurate output voltage.
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/*
* file OutputVoltage.ino

* @ https://github.com/DFRobot/DFRobot_MCP4725

* connect MCP4725 I2C interface with your board (please reference board comp:

* Qutput a constant voltage value and print through the serial port.

* Copyright [DFRobot ] (https://www.dfrobot.com), 2016
* Copyright GNU Lesser General Public License

* version V1.0

* date 2018-1-15

*/
#include "DFRobot_MCP4725.h"
#define REF_VOLTAGE 5000

DFRobot_MCP4725 DAC;
uintl6_t OUTPUT VOLTAGE = 5000; // Input DAC output voltage (O~REF_VOLT
void setup(void) {

Serial.begin(115200);

/* MCP4725A0_address is Ox60 or 0x61

* MCP4725A@_IIC_Address@ -->0x60
* MCP4725A0 IIC_Addressl -->0x61

*/
DAC.init(MCP4725A0 IIC_Address®, REF_VOLTAGE);

void loop(void) {

Serial.print("DFRobot_MCP4725 output: ");
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Serial.print(OUTPUT_VOLTAGE);
Serial.println(" mv");

DAC.outputVoltage (OUTPUT_VOLTAGE);

delay(500);

Store the DAC Value in EEPROM

e Set the I2C address to 0x60 with the ADDR switch. For 12C address 0x61, you
need to modify the first parameter of the function DAC.init () in the code below.

e Open Arduino IDE, upload the following sample code to the Arduino UNO, and
use a digital multimeter to measure the output voltage of VOUT.

e The user can change the value of OUTPUT_VOLTAGE to change the analog
voltage output. REF_VOLTAGE can be set to the value used in the Calibration
section. If not calibrated, simply set it to 5000 (for 5V controllers such as
Arduino) or 3300 (for 3.3V controller such as Raspberry Pi, FireBeetle etc.) .
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/*
* file OutputVoltageEEPROM.ino

* @ https://github.com/DFRobot/DFRobot_MCP4725

* connect MCP4725 I2C interface with your board (please reference board comp:

* Qutput a constant voltage value and write to the internal EEPROM.

* Copyright [DFRobot ] (https://www.dfrobot.com), 2016
* Copyright GNU Lesser General Public License

* version V1.0

* date 2018-1-15

*/
#include "DFRobot_MCP4725.h"
#define REF_VOLTAGE 5000

DFRobot_MCP4725 DAC;
uint16_t OUTPUT _VOLTAGE = 1000; // Input DAC output voltage (O~REF_VOLT
void setup(void) {

Serial.begin(115200);

/* MCP4725A0_address is Ox60 or 0x61

* MCP4725A@_IIC_Address@ -->0x60
* MCP4725A0 IIC_Addressl -->0x61

*/
DAC.init(MCP4725A0 IIC_Address®, REF_VOLTAGE);

void loop(void) {

Serial.print("DFRobot_MCP4725 write to EEPROM and output: ");
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Serial.print(OUTPUT VOLTAGE);

Serial.println(" mv");

DAC.outputVoltageEEPROM(OUTPUT_VOLTAGE);

delay(200);

Results

e A 1V voltage signal can be measured at VOUT. Disconnect the module from the
Arduino. Repower the module, by connecting oinly the VCC and GND pins of
the module to 5V and GND on the Arduino, respectively. The user can still read
1V at VOUT. The function DAC.outputVoltageEEPROM () stores the DAC value
in the EEPROM while it outputs a specified analog voltage signal. The module
recalls the DAC value in the EEPROM upon power-up and restores the analog
output at VOUT.

Output a Sine Wave

e Set the 12C address to 0x60 with the ADDR switch. For 12C address 0x61, you
need to modify the first parameter of the DAC.init () function in the code below.

e Open Arduino IDE, upload the following sample code to the Arduino UNO, and
use a oscilloscope to measure the output voltage of VOUT.

e The user can modify the parameters in the function DAC.outputSin () to change
the amplitude, frequency and DC offset of the sine wave.
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/*
* file OutputVoltage.ino

* @ https://github.com/DFRobot/DFRobot_MCP4725

* connect MCP4725 I2C interface with your board (please reference board comp:

* Qutput a constant voltage value and print through the serial port.

* Copyright [DFRobot ] (https://www.dfrobot.com), 2016
* Copyright GNU Lesser General Public License

* version V1.0

* date 2018-1-25

*/
#include "DFRobot_MCP4725.h"
#define REF_VOLTAGE 5000

DFRobot_MCP4725 DAC;

void setup(void) {
Serial.begin(115200);
/* MCP4725A0 address 1is ©x60 or 0x61
* MCP4725A0_IIC_Address@ -->0x60
* MCP4725A0 IIC Addressl -->0x61
*/
DAC.init(MCP4725A0 IIC Address®, REF_VOLTAGE);

void loop(void) {
/*Output a magnitude of 2500mv, the frequency of 10HZ, DC offset 2500mv sine
DAC.outputSin(2500,10,2500);
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Results

e A full sine wave of 2.5V in amplitude (5V peak to peak), 10Hz and 2.5V DC bias
can be observed.
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void outputSin(uintl6_t amp, uintl6_t freq, uintl6_t offset)

e Function description: generate a Vo=Voffset Vp*sin(2*pi*f*t) sine waveform.
When Vo>REF_VOLTAGE, Vo=REF_VOLTAGE; When Vo<0, Vo=0.

o amp: unit in mV. Set the amplitude Vp of the sine wave. The value range 0
~ REF_VOLTAGE. When this value is larger than REF_VOLTAGE,
amp=REF_VOLTAGE. When amp is set to O, the function return a DC signal
with amplitude determined by offset.

o freq: unit in Hz. Set the frequency of the sine wave. The value ranges 0 ~
100. When this value is larger than 100, it takes 100; when it is equal to 0,
the function returns a DC signal.

o offset: unit in mV. Set the DC offset Voffset of the sine wave. The value
ranges 0 ~ REF_VOLTAGE. When this value is larger than REF_VOLTAGE,
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amp=REF_VOLTAGE.
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Output a Triangle Wave

e Set the I2C address to 0x60 with the ADDR switch. For 12C address 0x61, you
need to modify the first parameter of the DAC.init () function in the code below.

e Open Arduino IDE, upload the following sample code to the Arduino UNO, and
use a oscilloscope to measure the output voltage of VOUT.

e The user can modify the parameter in DAC.outputTriangle () to change the
amplitude, frequency, DC offset and duty cycle of the triangular wave.
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/*
* file OutputVoltage.ino

* @ https://github.com/DFRobot/DFRobot_MCP4725

* connect MCP4725 I2C interface with your board (please reference board comp:

* Qutput a constant voltage value and print through the serial port.

* Copyright [DFRobot ] (https://www.dfrobot.com), 2016
* Copyright GNU Lesser General Public License

* version V1.0

* date 2018-1-25

*/
#include "DFRobot_MCP4725.h"
#define REF_VOLTAGE 5000

DFRobot_MCP4725 DAC;

void setup(void) {
Serial.begin(115200);
/* MCP4725A0 address 1is ©x60 or 0x61
* MCP4725A0_IIC_Address@ -->0x60
* MCP4725A0 IIC Addressl -->0x61
*/
DAC.init(MCP4725A0 IIC _Address®, REF_VOLTAGE);

void loop(void) {
/*Output amplitude 5000mv, frequency 10HZ,
*the rise of the entire cycle accounted for 50% of the DC offset Omv triang
*/
DAC.outputTriangle(5000,10,0,50);
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Results

e A full triangular wave of 5V (peak-to-peak), 10Hz, duty cycle of 50% without DC

bias can be observed
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void outputTriangle(uintl6_t amp, uintl6_t freq, uintl6_t offset, uint8_t dut)

»

e function description: generate a triangle wave Vo. When Vo>REF_VOLTAGE,
Vo=REF_VOLTAGE; When Vo<0, Vo=0.
o amp: unit in mV. Set the amplitude of the triangle (sawtooth) wave. Value
ranges 0 ~ REF_VOLTAGE. When this value is larger than REF_VOLTAGE,
amp=REF_VOLTAGE.

o freq: unit in Hz. Set the frequency of the triangle (sawtooth) wave. Value
ranges 0 ~ 100. When this value is larger than 100, freq=100; When this

valiia talkac N tha mMmaAdiila Anitniite a rFAanctant N\/
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o offset: unit in mV. Set the DC offset of the triangle (sawtooth) wave. Value
ranges 0 ~ REF_VOLTAGE. When this value is larger than REF_VOLTAGE,
offset=REF_VOLTAGE.

o dutyCycle: unit in percentage (%). Set the duty cycle of the triangle
(sawtooth) wave. This value ranges 0 ~ 100. When dutyCycle equals 0 or
100, it becomes a sawtooth wave.

offset

| dutycycle=Ta/T ! >'l:

0

e Change the dutyCycle to 0 while the other parameters remain the same. That is
"DAC.outputTriangle (5000,10,0,0)", which can generate a 10Hz sawtooth wave
of 5V in amplitude.
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Raspberry Pi Tutorial

Requirements

e Hardware
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o Raspberry Pi 3 Model B (https://www.dfrobot.com/product-1419.html) (or

similar) x 1

o DFRobot Gravity: 12-Bit [2C DAC Module x 1
o Gravity 4-pin sensor wire (or Dupont wires) x 1
o Digital multimeter (optional) x 1

o Oscilloscope (optional) x 1

e Software
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o Download and install the Gravity 12-Bit I2C DAC RaspberryPi library
(https://github.com/DFRobot/DFRobot_MCP4725/tree/master/RaspberryPi/
python)

o RASPBIAN (https://www.raspberrypi.com/software/)
Connection Diagram

=4 o+ [ePio =
g Raspberry Pi 3 Model B V1.2 o
(©) Rospberry Pi 2015 2
SRR (-

Installation

1.Start the 12C interface of the Raspberry Pi. If it is already open, skip this step. Open
Terminal, type the following command, and press Enter:

pi@raspberrypi:~ $ sudo raspi-config

Then use the up and down keys to select “5 Interfacing Options” -> “P5 12C" and
press Enter to confirm “"YES". Reboot the Raspberry Pi.

2.Installing Python libraries and git (networking required). If it is already installed,
skip this step. In the Terminal, type the following commands, and press Enter:

pi@raspberrypi:~ $ sudo apt-get update
pi@raspberrypi:~ $ sudo apt-get install build-essential python-dev python-smbt

A
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3.Download the driver library and run it.In the Terminal, type the following
commands, and press Enter:

pi@raspberrypi:~ $ git clone https://github.com/DFRobot/DFRobot_MCP4725.git
pi@raspberrypi:~ $ cd /home/pi/DFRobot MCP4725/RaspberryPi/python
pi@raspberrypi:~/DFRobot MCP4725/RaspbeeryPi/python $ sudo python DFRobot MCP/

»

Calibration and Adjustable Analog Voltage Output

Users are required an additional high-precision digital multimeter to complete the
calibration, the specific steps are as follows:

e Connect the module to the Raspberry Pi according to the connection diagram
above and set 12C address to 0x60 by ADDR switch on the module. If 12C
address 0x61 is preferred, you need to modify the parameter of the function
mcp4725.setAddr_MCP4725() to MCP4725A0_IIC_Address]1.

e Open Python codes OutputVoltage.py and change both REF_VOLTAGE and
OUTPUT_VOLTAGE to 5000 (if the module uses 3.3V, change to 3300).

¢ In the Terminal, type in the following commands and press Enter to run the
sample code:

pi@raspberrypi:~/DFRobot_MCP4725/RaspbeeryPi/python $ cd OutputVoltage
pi@raspberrypi:~/DFRobot_MCP4725/RaspbeeryPi/python/OutputVoltage $ sudo pytt

»

e Use the multimeter to measure the output voltage of VOUT and change the
value of REF_VOLTAGE accordingly. For example, VOUT = 4950mV, the "#define
REF_VOLTAGE 5000" should be revised to "REF_VOLTAGE 4950". Calibration
completed.

e Change the value of OUTPUT VOLTAGE (unit in mV) to your desired analog
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output voltage. This value should be smaller than REF_VOLTAGE or the
maximum output voltage will be limited to REF_VOLTAGE. Before using the
sample code below, write the calibration value to REF_VOLTAGE first to get a
more accurate output voltage.

e There are two ways to open and modify Python programs:

1.Use the IDLE integrated development environment to modify Python programs in
a graphical environment. Click "File Manager" in the menu bar, and then type the
following address in the address bar

/home/pi/DFRobot_MCP4725/RaspberryPi/Python/OutputVoltage

Right click on the Python source code "OutputVoltage.py" in the directory. Select
“Python 3 (IDLE)” from the menu and edit the Python program in the pop-up
window. After editing, use the shortcut “Ctrl S” to save and closed window.

V2 pi's X desktop (raspberrypi:1) - VNC Viewer - m} *

.\j\. f/:i\g ‘ @ Epi@raspberrypi:»« DOutputVoltage | )B ”—z-"“ 13:49

OutputVoltage
File Edit View Sort Go Tools

F | BE @EE =— € 4p | /home/pi/DFRobot_ MCP4725/RaspberryPi/python/OutputVoltage | 2 |v

- [Thome
-l [] pi
+ [E Desktop
+ [ DFRobot_ADS1115

OutputVolta
ge.py

-/ [ DFRobot_MCP4725 Python 3 (IDLE)
+ [ examples Thonny Python IDE
- [ RaspbermyPi Thonny (Simple Mode)
Text Edit
- S python @-: itor |
G Ad LibreOffice Writer
AdjustableQutput Open With._
2 M QutputVoltage
Compress...
<No subfolders>
+ [ QutputVoltageEEPRC cut
C
+ [@] Documents opy
- Move to Wastebasket
Downloads Copy Path(s)
+ [&] Music
i Rename...
+ &l Pictures
+ [# Public Properties

+ [ python_games
+ [E Templates

W
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< ———— ]

"OutputVoltage py" (660 bytes) Python script Free space: 23.8 GiB (Total: 29.2 GIB)

OutputVoltage.py - /home/pi/DFRo..utVoltage/OutputVoltage.py (3.5.3) - O X

Eile Edit Format Run Options Window Help

{Emport sys
sys.path.append(’../")
import time
MCP4725A0_IIC_Address@
MCP4725A0_IIC_Addressl
from DFRobot_MCP4725 import MCP4T25
mcpd725 = MCP4725()
REF_VOLTAGE = 5000
COUTPUT_VOLTAGE = 25008
#5et the MCP225's iZc address
mcp4725.setAddr_MCP4725(MCP4725A0_IIC_ Addressd)
#5etting the base wvoltage of DAC must equal the power supply wvoltage, and the un
mcpd725.set_refVoltage(REF_VOLTAGE)
while True :
#0utput voltage wvalue OUTPUT_WVOLTAGE mV
mcp4725.outputvoltage (OUTPUT_VOLTAGE)
time.sleep(8.1)
print "DFRobot_MCP4725 output: %d mV"%0OUTPUT_VOLTAGE

pr-int H axffigdddrdsrgddasrdsdsasddasrdsasasdasdasdasdaad N

time.sleep(0.8)

BxE0
BxE1

Ln: 1 Col:

2.Use the nano editor to modify Python programs in the Terminal. In the Terminal,
enter the following commands:

[ |

¥
0

pi@raspberrypi:~/DFRobot MCP4725/RaspbeervPi/pvthon/OutputVoltage $ nano Outpt
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After entering the commands, a Python program is opened using the nano editor.
After completing the code modification, use the shortcut “Ctrl O” to save, press Enter
to confirm, and then use the shortcut “Ctrl X" to close the nano editor.

File Edit Tabs Help
GNU nano 2.7.4

File: OutputVoltage.py

MCP4 [IC AddressE
MCP4 : e

REF_VOL
OUTPUT
. L

: ITC_Addressa)

gual the power supply wvoltage, and the u%

JTPUT_VOLTAGE mV
(OUTPUT_VOLTAGE)
time.sleep(0.1)
print "DFRobot_MCP4725 output: %d mV"%0UTPUT_VOLTAGE

|]T.i.l‘|t n o R o o R o o R R R R R R o o R o ol ol R R R R R R R R R n

time.sleep(0.8)

W Get Help W Writ Is [@d Cut Text Justify W Cur Pos
W Exit i Rea ace Wl Uncut Tex To Linter @Ml Go To Line

Store the DAC Value in EEPROM

e Connect the module to the Raspberry Pi according to the connection diagram
above and set 12C address to 0x60 by ADDR switch on the module. If 12C
address 0x61 is preferred, you need to modify the parameter of the function
mcp4725.setAddr_MCP4725() to MCP4725A0_IIC_Address1.
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e The user can modify the OUTPUT_VOLTAGE in the OutputVoltageEEPROM.py to
change the output value of the analog voltage. REF_VOLTAGE can be changed
according to the calibration section. If no calibration is done, enter 5000 (5V) or
3300 (3.3V) depending on the VCC power supply.

¢ In the Terminal, type in the following commands and press Enter to run the
sample code:

pi@raspberrypi:~ $ cd ~/DFRobot_MCP4725/RaspberryPi/Python/OutputVoltageEEPROM
pi@raspberrypi:~/DFRobot MCP4725/RaspbeeryPi/python/OutputVoltageEEPROM $ sudc

»

Results

e A 1V voltage signal can be measured at VOUT. Disconnect the module from the
Raspberry Pi. Repower the module, by connecting only the VCC and GND pins
of the module to 5V and GND on the Raspberry Pi, respectively. A 1V can still be
read at VOUT. The function mcp4725.outputVoltageEEPROM() stores the DAC
value in the EEPROM while it outputs a specified analog voltage signal. The
module recalls the DAC value in the EEPROM upon power-up and restores the
analog output at VOUT.

Generate a Sine Wave

e Connect the module to the Raspberry Pi according to the connection diagram
above and set 12C address to 0x60 by ADDR switch on the module. If 12C
address 0x61 is preferred, you need to modify the parameter of the function
mcp4725.setAddr_ MCP4725() to MCP4725A0_IIC_Address]1.

e REF_VOLTAGE can be changed according to the calibration section. If no
calibration is done, enter 5000 (5V) or 3300 (3.3V) depending on the VCC power
supply.

¢ |n the Terminal, type in the following commands and press Enter to run the
sample code:
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pi@raspberrypi:~ $ cd ~/DFRobot_MCP4725/RaspberryPi/Python/OutputSin
pi@raspberrypi:~/DFRobot MCP4725/RaspbeeryPi/python/OutputSin $ sudo python Ot

e Use an oscilloscope to observe the VOUT output voltage waveform.

e The user can modify the parameters in the function mcp4725.outputSin() to
change the amplitude, frequency and DC offset of the sine wave.

Results

e A full sine wave of 2.5V in amplitude (5V peak to peak), 10Hz and 2.5V DC bias
can be observed.
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outputSin(amp,freq,offset)

e Function description: Generate a Vo=Voffset Vp*sin(2*pi*f*t) sine waveform.
When Vo>REF_VOLTAGE, Vo=REF_VOLTAGE; When Vo<0, Vo=0.

o amn- i1init in m\/ Set the amnlitiide \/n af the cine wava The valite ranne N
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~ REF_VOLTAGE. When this value is larger than REF_VOLTAGE,
amp=REF_VOLTAGE. When amp is set to O, the function return a DC signal
with amplitude determined by offset.

o freq: unit in Hz. Set the frequency of the sine wave . The value ranges 0 ~
40. When this value is larger than 40, it takes 100; when it is equal to 0, the
function returns a DC signal.

o offset: unit in mV. Set the DC offset Voffset of the sine wave. The value
ranges 0 ~ REF_VOLTAGE. When this value is larger than REF_VOLTAGE,
amp=REF_VOLTAGE.

Vv
i T
< >
| freq=1/T |

:_‘L_______ _— - -\l

offset

Generate a Triangle Wave

e Connect the module to the Raspberry Pi according to the connection diagram
above and set 12C address to 0x60 by ADDR switch on the module. If 12C
address 0x61 is preferred, you need to modify the parameter of the function
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mcp4725.setAddr_MCP4725() to MCP4725A0_IIC_Address]1.

e REF_VOLTAGE can be changed according to the calibration section. If no
calibration is done, enter 5000 (5V) or 3300 (3.3V) depending on the VCC power

supply.

¢ In the Terminal, type in the following commands and press Enter to run the

sample code:

pi@raspberrypi:~ $ cd ~/DFRobot_MCP4725/RaspberryPi/Python/OutputTriangle
pi@raspberrypi:~/DFRobot_MCP4725/RaspbeeryPi/python/OutputTriangle $ sudo pytt

>

e Use an oscilloscope to observe the VOUT output voltage waveform.

e The user can modify the parameters in the function mcp4725.outputTriangle()
to change the amplitude, frequency, DC offset and duty cycle of the Triangle
wave.

Results

e A full triangular wave of 5V (peak-to-peak), 10Hz, duty cycle of 50% without DC
bias can be observed.
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outputTriangle(amp,freq,offset,dutyCycle)

e function description: Generate a triangle wave Vo. When Vo>REF_VOLTAGE,
Vo=REF_VOLTAGE; When Vo<0, Vo=0.
o amp: unit in mV. Set the amplitude of the triangle (sawtooth) wave. Value
ranges 0 ~ REF_VOLTAGE. When this value is larger than REF_VOLTAGE,
amp=REF_VOLTAGE.

o freq: unit in Hz. Set the frequency of the triangle (sawtooth) wave. Value
ranges 0 ~ 40. When this value is larger than 40, freq=40; When this value
takes 0, the module outputs a constant OV.

o offset: unit in mV. Set the DC offset of the triangle (sawtooth) wave. Value
ranges 0 ~ REF_VOLTAGE. When this value is larger than REF_VOLTAGE,
offset=REF_VOLTAGE.
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o dutyCycle: unit in percentage (%). Set the duty cycle of the triangle
(sawtooth) wave. This value ranges 0 ~ 100. When dutyCycle equals 0 or

100, it becomes a sawtooth wave.

. AN V A L _ _

Ta |
offset l¢ >
1 ! dutycycle=Ta/T ! t

>

0

e Change the dutyCycle to 0 while the other parameters remain unchanged. That
is "DAC.outputTriangle (5000,10,0,0)", which can generate a sawtooth wave of
5V in amplitude and 10Hz.
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FAQ

¢ Q1. Why the highest frequency of the waveform provided by the MCP4725
library is only as high as 100Hz? Is it possible the frequency can be set higher?

A. The MCP4725 uses I2C to communicate with the controller. When using
traditional controllers such as the Arduino, the fastest mode, Fast (400kbps), can
only be used. Under such transfer speed, DAC module can barely reached 100
Hz. The MCP4725's 12C supports high-speed mode, High-speed (3.4Mbps), but
most of the mainstream controllers does not support this [2C mode. In sum,
limited by the communication interface, the output frequency is difficult to be

further improved.

For more auestions. advice or cool ideas to share. nlease visit the
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DFRobot Forum (https://www.dfrobot.com/forumy/).

More Documents

e Schematic
(https://github.com/Arduinolibrary/DFRobot_Gravity_I2C_12_Bit_DAC_Module/ra
w/master/DFR0552%20Gravity%2012-
Bit%2012C%20DAC%20Module%20(V1.0)%20Layout%20with%20dimension.pdf)

e Dimension
(https://github.com/Arduinolibrary/DFRobot_Gravity_|2C_12_Bit_DAC_Module/ra
w/master/DFR0552%20Gravity%2012-
Bit%2012C%20DAC%20Module%20(V1.0)%20Layout%20with%20dimension.pdf)

e MCP4725 Datasheet
(https://github.com/Arduinolibrary/DFRobot_Gravity_I2C_12_Bit_DAC_Module/ra
w/master/MCP4725.pdf)

FAQ

For any questions, advice or cool ideas to share, please visit the DFRobot Forum
(https://www.dfrobot.com/forumy/).
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