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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 7 5.5V
makes DA9212 suited for a wide variety of low voltage systems, including all Li-lon 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) aUSB cable

DA9212 performance board is based upon the PCB hardware humbered 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 (itds nc
and are intended to be supplied by a single 3.6 V supply (nhominal) plugged into the 4 mm sockets

VSYSandGND.A Lithium | on battery may be used for the san
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

Company Confidential

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

Link | Position 1 Position 2 Function
(pin 1-2) (pin 2-3)

I to VSYS enables the diode D1 when VSYS supply is
connected

12 Buck_A local GND gddltlonal probe of Buck_A VSS local for load
jumps measurements

J5 to GND short VSYS to GND

310 to clock input c_onnects GPIOL1 to plug for external clock input
signal

J13 to VOUT connects the LX_AZ2 to the output of the buck
converter (needed for Buck_A phase?2)

J14 to VOUT connects the LX_A1 to the output of the buck
converter (needed forBuck_A phasel)

J15 probe 1/0Os and main signals
connects the LX_B2 to the output of the buck

7 to VOUT converter (needed for Buck_B phase2)
connects the LX_B1 to the output of the buck

J18 to VOUT converter (needed for Buck_B phasel)

320 to VDDIO con_nectlons forGPIOs(via 100 kY
resistors)

121 Buck_A local VOUT _addltlonal probe of Buck_A VOUT local for load
jumps measurements

J22 high side connection of GPIOs

123 to VDDIO connections fornRQ(via 100 kY
resistors)

J24 sense connection of GPIOs

J25 low side connection of GPIOs

126 to VDDIO co_nnectlon for 1'2C inte
resistors)

J29 to VDDIO to GND connection for IC_EN

(via 100kY (via 1kY res

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 12C clock

J33 to SPI_MOSI to SDA O 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 Position 2 Function
(pin 1-2) (pin 2-3)
J40 low voltage VDDIO selection of VDDIO_OUT voltage:
open =>3.3V
short=>1.8V
Jaa to VSYS connection of the clean analogue supply to the
VSYS rail

additional probe of Buck_B VOUT local for load

J101 | Buck_B local VOUT .
jumps measurements

additional probe of Buck_B VSS local for load

J103 | Buck B local GND ;
jumps measurements
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Figure 2: Performance board 212-04-C. Links location
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6. Performance board features

6.1 USB-12C bridge
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Figure 3: ATSAM3U p-Controller for USB-12C bridge

The USB-12C 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-12C 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 12C and SPI
communication to DA9212. This has to be configured together with the IF_TYPE register field.
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6.2 1/0 and supply regulators
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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 1/O (see jumper link J40).

6.3 Control and I/O signals

All of the Control and 10 signals of DA9212 appear on the headers pins shown in Figure 5. These are
the most useful monitor points for debug purposes.
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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, 324, 325 as follows.

1) Between J22 and J24, connecting to VDD_IOvis1 0 0

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

kY pull up resistor
k Y pdown Fesistor,

3) Left open for external connections.

catatasas GPI0 SIGNALS

12(0 0 © @ M GPi00/ TRK

P oo

reeeem |
) GPI03/S0
“aceca-e-® 6PI04,/ TS

130 0000 NR
000000

[L4578  voDlo [

3%5 Header

. s . GPIO PULL-DOWNS
,,_ i i
Figure 7: GPIOs control schematics
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7. Software

7.1 Installation

Plug the USB stick in one of the free ports of your computerandr un t he program &6setup. e
wi || be found in the directwisat.6Softwared. An aut omat

By default, the directory C:\Dialog Semiconductor\Power Management\DA9211 vxx will be used.

IR

(53 DA9211_2v81 == &/ |

e el T|
Destination Directory
Select the primary installation directory.

All software will be installed in the following locations. Ta install software into a
different locations, click the Browse button and select another directory.

Directory for DAS211_2v81
{C:\Dialog Semiconductor\Power Managemert\DA9211_2v8\ I [ - ]

Directory for National Instruments products
1C:\ngram Files (x86)\National Instruments\ | [ Browse... ]

[ << Back ][ Next >> ][ Cancel ]

Press fiNexto and accept the software agreements t wicCeé
Then start the installation.
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15 DA9211_2v81 =B 3’

License Agreement
You must accept the licenses displayed below to proceed.

Power Management Controller and Power Commander
Software License Agreement

BY CLICKING “AGREE” TO THIS LICENSE AGREEMENT, YOU
(HEREINAFTER, “CUSTOMER”) ACKNOWLEDGE THAT YOU HAVE
READ, UNDERSTOOD AND AGREE TO BE BOUND BY THE TERMS OF
THIS LICENSE AGREEMENT IN RELATION TO YOUR USE OF THE
POWER MANAGEMENT CONTROLLER AND POWER COMMANDER
SOFTWARE SUPPLIED BY DIALOG SEMICONDUCTOR Ltd. _

XTI TRTTRT 4 TVTT TR SEWRT AT s

@ | accept the License Agreement.

) | do not accept the License Agreement.

[ << Back ][ Mext >> J[ Cancel

7 DA9211_2v81 | = 54

]
Start Installation
Review the following summary before continuing.

Adding or Changing
* DA9211_2v81 Files

Click the Next button to begin installation. Click the Back button to change the installation settings.

[SaveFiIe...J[ << Back ][ Next >> ][ Cancel ]

. A
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r |
(¥ DA9211 2v81 =B & ]

Installation Complete

The installer has finished updating your system.

<< Back Next 5>

After the installation has been completed you need to restart your computer.

Application Note Version 1.0 19-Mar-2014

© 2014 Dialog Semiconductor GmbH 14 of 36 www.dialog-semiconductor.com



AN-PM-044

d. I
SEMICONDUCTOR g

DA9212 Multi-phase buck converters and Power

Commander software

Company Confidential

When you plug in the USB cable Windows will detect the USB device. It will prompt for the drivers,

which should be automatically located i n

Driiver_PfD-10110directory of the USB stick. If this

does not happen automatically you should open the Device Manager and get a list similar to the

following:

|:> -+ Disk drives
‘A Display adapters

- Keyboards

'_51. Monitors

-EF Network adapters

-\l Other devices

- *|[}n Dialog USB-LabI0|
5 T3 Ports (COM & LPT)

B 2} Processors

o il SD host adapters

-4 Security Devices

|5 sensors

LI:; Smart card readers

-& Sound, video and game

M| Systern devices

Eﬁ Human Interface Devices
g IDE ATA/ATAPI controllers
. i IEEE 1394 Bus host controllers

--8 Mice and other pointing devices

controllers

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

P22l Device Manager

Search Control Panel

File Action View Help

€= @B =

Dialog USB-Lab IO Properties

-2 MN-ENG-LT-MK
b 43 Batteries

Gereral | Driver | Detais

€} Bluetooth Radios

&

|| Update Driver Software - Dialog USB-Lab IO

©--{8 Computer

-8 Credential Vault Devic
[ g Disk drives

»- B, Display adapters
- Human Interface Devi
b -C IDE ATAZATAPI contrd
- @ IEEE1394 Bus host con
2= Keyboards

&4 Mice and other pointi
&I Monitors

i -®F Network adapters
a-[l3) Other devices

i i.[[y Dialog USB-Lab IO
& T Ports (COM & LPT)

b n Processors

» B SD host adapters
&-[1® Security Devices
7% Sensors

b+ Smart card readers

W ! Dialog USB-Lab 10

Device type Other devices
Manufacturer: Unknown
Location Port_#0001 Hub_#0008

Device status

The drivers for this device are not installed. (Code 28) .

There is no driver selected for the device information set or
element

Tofind a driver for this device, click Update Driver.

How do you want to search for driver software?

% Search automatically for updated driver software

Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation

settings.

% Browse my computer for driver software
Locate and install driver software manually.

5% Sound, video and gam Concel
> -y System devices -
‘IA- ; Uyl"uversal Serial Bus controllers
B Generic ISR Hub = { ”
By selecting the right directory the Driver should be found.
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© 2014 Dialog Semiconductor GmbH 15 of 36 www.dialog-semiconductor.com




dialog

AN-PM-044 SEMICONDUCTOR

DA9212 Multi-phase buck converters and Power Company Confidential
Commander software

. Il
Browse For Folder u

Select the folder that contains drivers for your hardware.

> Computer &
[ 'r! Metwork
" | 4}, DAS0S3_CD

. Docmentation

| 4| | Driver_PID-1011 B
. arndid ]
i Iﬁﬁd- - ]

Folder: Driver_PID-1011

ok || cancel

h — T — =\
r - v  —
Dialog USB-Lab IO Properties [ T
= ‘. ‘ . -
General |Driver | Details u I Update Driver Software - Dialog USB-Lab IO
Dialog USB-Lab 10 . ’
Windows has successfully updated your driver software
Device type: Other devices
Manufacturer: Dialog Semiconductor Windows has finished installing the driver software for this device:
Location: Port_#0001.Hub_#0008
Dialog USB-Lab IO
Device status
This device is working properly. -
[ Conedl]
|
ntrollers ‘I

If installed correctly, Dialog USB Driver should be listed on Device Manager.

To uninstall the software please use the Windows 06Adc
found undeorSettStbaargiaédbr ol Panel 6.
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7.2 Configuration panel
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 wil/ pop up for selecting a configuration fi
iCancel 0.
The following screen appear s, USBvdalilehs corfeatly plugg&dBndOK? 6 L ED
the interface is functioning.
Figure 8: Initial screen
Youdll find three tabs on the top:
1) a icontrol 0o tab for the main settings of I/ Os, th
2) afnConfigurationo tab for advanced DA9211(2) confi
3) a ABucko tab including all the buck settings 1|ike

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.
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