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Abstract 

This application note is a user guide on DA9212 and is delivered along with the Dialog evaluation 
box. It provides the basic information on how to configure the PCB, how to install and use the Power 
Commander evaluation software.  
The practical tutorial introduces the not experienced user to first basic measurements on DA9212. 
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1. Revision History 

Version Date Description 

1.0 August 2014 Initial revision 

   

2. Terms and definitions 

BGA Ball Grid Array 

CPU Central Processing Unit 

DDR Double Data Rate SDRAM (Synchronous Dynamic Random Access Memory) 

DUT Device Under Test 

GPU Graphic Processing Unit 

PCB Printed Circuit Board 

POL Point Of Load 

PSU Power Supply Unit 

USB Universal Serial Bus 

3. References 

1. DA9211(2) Data sheet, Dialog Semiconductor 
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4. Introduction 

DA9212 extends the Dialog PMIC family with multi-phase buck converters for the supply of CPUs, 
GPUs, DDR memory rails in smartphones, tablets and other handhelds applications. 

The output voltage is configurable in the range 0.3 - 1.57 V. The input voltage range of 2.8 ï 5.5 V 
makes DA9212 suited for a wide variety of low voltage systems, including all Li-Ion battery supplied 
applications. 

DA9212 integrates two dual-phase buck converters, each capable of delivering up to 6 A continuous 
output current. 

 
The evaluation kit includes:  
 

1) a performance board, which has been designed to allow the measurement, evaluation and 
programming of DA9212 (212-04-C).  

2) a USB stick with the software to be installed on your computer. The Power Commander 
software is the same for both DA921 and DA9212. It uses a simple graphical interface, 
allowing the ICs to be controlled via USB port. The mini USB connection is visible on the 
bottom side of the motherboard. As long as the cable is connected to the USB port of the 
laptop, thus delivering 5 V supply to the motherboard, a green LED is on. 

3) a USB cable 
 

DA9212 performance board is based upon the PCB hardware numbered 212-04-C.  

Board includes an USB-I2C bridge for communication with the device and a few external active 
components to reduce the requirement for external equipment.  

The performance boards have some jumper links to provide access to different configuration and 
measurement test points. Altering the jumper positions should be done only after a complete 
understanding of the links description and may need a supplemental configuration of some registers 
of DA9212. 

The performance boards have soldered devices (itôs not possible to exchange devices on a socket) 
and are intended to be supplied by a single 3.6 V supply (nominal) plugged into the 4 mm sockets 
VSYS and GND. A Lithium Ion battery may be used for the same purpose, or a ñsource meterò 
instrument, e.g. Keithley 2400, Hameg 8142 or similar. 

The software allows the configuration of the device by write and read operations to all control 
registers, and provides monitoring of device status. Make sure you have an operating system 
Windows 2000/XP/Vista/Windows 7 with a USB1.1 or USB2.0 interface on your machine. 

For questions and clarification please refer to your local Dialog support team. 
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Figure 1: Performance board 212-04-C (for DA9212) 
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5. Links Description 

Table 1: Performance Board 212-04-C. Links description 

Link Position 1 

(pin 1-2) 

Position 2 

(pin 2-3) 

Function 

J1 to VSYS  
enables the diode D1 when VSYS supply is 

connected 

J2 Buck_A local GND  
additional probe of Buck_A VSS local for load 

jumps measurements 

J5 to GND  short VSYS to GND 

J10 to clock input  
connects GPIO1 to plug for external clock input 

signal 

J13 to VOUT 
 

connects the LX_A2 to the output of the buck 

converter (needed for Buck_A phase2)                                 

J14 to VOUT 
 

connects the LX_A1 to the output of the buck 
converter (needed forBuck_A  phase1)                                 

J15   probe I/Os and main signals 

J17 to VOUT  
connects the LX_B2 to the output of the buck 

converter (needed for Buck_B  phase2)                                 

J18 to VOUT  
connects the LX_B1 to the output of the buck 
converter (needed for Buck_B phase1)                                 

J20 to VDDIO  
connections for GPIOs (via 100 kÝ  pull up 
resistors) 

J21 Buck_A local VOUT  
additional probe of Buck_A VOUT local for load 
jumps measurements 

J22   high side connection of GPIOs 

J23 to VDDIO  
connections for nIRQ (via 100 kÝ  pull up 
resistors) 

J24   sense connection of GPIOs 

J25   low side connection of GPIOs 

J26 to VDDIO  
connection for I2C interface pull up (via 2.2kÝ 

resistors) 

J29 to VDDIO 

(via 100kÝ  resistor) 

to GND 

(via 1kÝ resistor) 

connection for IC_EN 

J30   connection of GPIOs to ATSAM3U 

J31 to  ATSAM3U port to J29 connection for IC_EN 

J32 to SPI_SCLK to SCL_0 selection of SPI or I2C clock 

J33 to SPI_MOSI to SDA_0 selection of SPI or I2C data 

J38 to VDDIO_OUT 
 

connect to VDDIO to the VDDIO_OUT rail 

generated from USB  

J39 to VDDIO_OUT  connection of VDDIO_USB used by ATSAM3U 
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Link Position 1 

(pin 1-2) 

Position 2 

(pin 2-3) 

Function 

J40 low voltage VDDIO 

 

selection of VDDIO_OUT voltage:  

open => 3.3 V  

short => 1.8 V  

J44 to VSYS 
 

connection of the clean analogue supply to the 
VSYS rail 

J101 Buck_B local VOUT  
additional probe of Buck_B VOUT local for load 
jumps measurements 

J103 Buck_B local GND  
additional probe of Buck_B VSS local for load 
jumps measurements 
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Figure 2: Performance board 212-04-C. Links location 
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6. Performance board features 

 USB-I2C bridge 6.1

 

Figure 3: ATSAM3U µ-Controller for USB-I2C bridge 

The USB-I2C bridge is used here mainly for two purposes:  

1) as a source of I2C and SPI control signals 

2) to provide the discrete signals for the GPIOs 

The USB-I2C bridge is powered through the externally plugged USB bus cable via a fixed 3.3 V 
regulator. 

The jumper links J32 / J33 on the performance boards are used to select between I2C and SPI 
communication to DA9212. This has to be configured together with the IF_TYPE register field. 
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 I/O and supply regulators 6.2

 

Figure 4: Mini USB input and internal rails generation 

The U3 and U4 LDO regulators included in the performance boards generate the internal supply for 
ATSAM3U and the I/O voltage needed by DA92112. 

A voltage of 3.3 V or 1.8 V can be selected as supply for the I/O (see jumper link J40). 

 Control and I/O signals 6.3

All of the Control and IO signals of DA9212 appear on the headers pins shown in Figure 5. These are 
the most useful monitor points for debug purposes. 

 

Figure 5: Main probe signals of DA9212 

If required, a suitable connector can bring these signals to the system board for integrated 
development. If used in this way, the other links which also control these pins should be removed to 
avoid logic or voltage clash. 
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The arrangement of the jumper links to the GPIO pins is shown in Figure 6. The jumpers may be 
inserted in the links J30 for USB control and monitor. The jumpers can also be placed in the headers 
J22, J24, J25 as follows. 

1) Between J22 and J24, connecting to VDD_IO vis 100 kÝ pull up resistor, 

2) Between J24 and J25, connecting down to ground via 100 kÝ pull down resistor, 

3) Left open for external connections. 

 

 

Figure 6: GPIOs control jumpers 

 

Figure 7: GPIOs control schematics 
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7. Software 

 Installation 7.1

Plug the USB stick in one of the free ports of your computer and run the program ósetup.exeô. This 
will be found in the directory óSoftwareô. An automated script will start. 

By default, the directory C:\Dialog Semiconductor\Power Management\DA9211_vxx will be used. 

 

 

Press ñNextò and accept the software agreements twice. 

Then start the installation. 
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After the installation has been completed you need to restart your computer.  
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When you plug in the USB cable Windows will detect the USB device. It will prompt for the drivers, 
which should be automatically located in the ñDriver_PID-1011ò directory of the USB stick. If this 
does not happen automatically you should open the Device Manager and get a list similar to the 
following: 

 
 
After double click on the unknown Dialog device, you should update the Driver like the following: 
 

 
 
By selecting the right directory the Driver should be found. 
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If installed correctly, Dialog USB Driver should be listed on Device Manager. 

To uninstall the software please use the Windows óAdd/Remove Programsô function that can be 
found under óStartô->ôSettingsô->ôControl Panelô. 
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 Configuration panel 7.2

Run the software by clicking the shortcut on the appropriate item in the Start menu.  

The best setting for the PC display size is 1024x768 pixels or above. Font size on the PC display 
should be Normal (95dpi). It is important to note that a display size other than the recommended 
setting may affect the way in which the panels appear. 

A window will pop up for selecting a configuration file. If you donôt have any to load, just click on 
ñCancelò. 

The following screen appears, with the ñUSB OK?ò LED lit if the USB cable is correctly plugged and 
the interface is functioning. 

 

Figure 8: Initial screen 

Youôll find three tabs on the top:  

1) a ñControlò tab for the main settings of I/Os, the interface and the status/event registers 

2) a ñConfigurationò tab for advanced DA9211(2) configuration 

3) a ñBuckò tab including all the buck settings like output voltages, operating modes, etc. 

As the software has been developed to evaluate DA921X and DA9063 (main PMIC) separately or 
together on the same PCB, you can configure the specific DUT in the window at the bottom left. By 
default this is only DA921X. 




































