
ADP1043A 100 Watt Evaluation Kit 

ADP1043AFB100EVALZ PRD1266   

Rev. 1.3 
Reference designs are as supplied ñas isò and without warranties of any kind, express, implied, or 
statutory including, but not limited to, any implied warranty of merchantability or fitness for a 
particular purpose. No license is granted by implication or otherwise under any patents or other 
intellectual property by application or use of reference designs. Information furnished by Analog 
Devices is believed to be accurate and reliable. However, no responsibility is assumed by Analog 
Devices for its use, nor for any infringements of patents or other rights of third parties that may 
result from its use. Analog Devices reserves the right to change devices or specifications at any 
time without notice. Trademarks and registered trademarks are the property of their respective 
owners. Reference designs are not authorized to be used in life support devices or systems. 

 

 
 
One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A. 

Tel: 781.329.4700   
Fax: 781.461.3113 ©2009 Analog Devices, Inc. All rights reserved. 

FEATURES 
100W Full Bridge Topology 

Advanced Voltage mode Control with integrated Volt-Second Balance  

I2C serial interface to PC 

Software GUI 

Programmable digital filters  

7 PWM outputs including Auxiliary PWM 

Digital Trimming  

OrFET Control for Hot swap and Redundancy  

Current, voltage, and temperature sense through GUI 

Calibration and trimming 

Analog/Digital current sharing 

CAUTION 
This evaluation board uses high voltages and currents. Extreme caution must be taken especially on the primary 
side, to ensure safety for the user. It is strongly advised to power down the evaluation board when not in use. A 
current limited power supply is recommended as input as no fuse is present on the board. 

ADP1043A EVALUATION BOARD OVERVIEW 

This evaluation board features the ADP1043A in a switching power supply application. With the evaluation board and 
software, the ADP1043A can be interfaced to any PC running Windows 2000/XP/Vista/NT via the computer's USB port. The 
software allows control and monitoring of the ADP1043A internal registers. The board is set up for the ADP1043A to act as an 
isolated switching power supply with a rated load of 12V/8A from an input voltage ranging from a 36 to 60VDC. 

 

EVALUATION SYSTEM CONTENTS 
The evaluation system package contains the following items: 
 
Å Application note EVAL-ADP1043AEB (order code: ADP1043AFB100EVALZ) 
Å ADP1043A evaluation board 
 
The USB/I2C dongle for serial communication and software CD need to be ordered separately.  
Order code: ADP1043A-USB-Z. 
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DEMO BOARD SPECIFICATIONS 

 

Specification MIN TYP MAX Units Notes 

VIN 36 48 60 V  

VOUT  12  V  

IOUT 0.0 8.0 10 A  

TAMBIENT 0 30 65 ºC  

Efficiency  87.25 89.4 % Typical reading at 
48V/8A load 

Switching frequency  80 100.8 200 KHz  

Output Voltage Ripple   1.0 V At 8A load 
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TOPOLOGY AND CIRCUIT DESCRIPTION 
This evaluation board features the ADP1043A in a typical DC/DC switching power supply in a full bridge topology with 
synchronous rectification.  Figure 1 gives a block diagram of the main components on the board. The circuit is designed to 
provide a rated load of 12V/8A from an input voltage source of 36 to 60VDC. The ADP1043A provides functions such as the 
output voltage regulation, over current protection, load current sharing with multiple power supplies over the share bus, over 
temperature protection, and power supply shutdown. 

Please refer to the appendix for the detailed schematic. The primary side consists of the input terminals, full bridge switches 
(QA to QD), the current sense transformer (T4) and the main transformer (T2). The ADP1043A (U1, on daughter card) resides 
on the secondary side and is powered via the USB 5V via an ADP3303 LDO (U2, on daughter card) present on the same 
daughter card. The gate signal for the primary switches comes from the ADP1043A through the iCouplers ADuM5230 (U14, 
U16) that provide isolation and power. The output of the iCoupler is connected to a buffer as it can source only 10mA of 
current. This buffer (network consisting of Q5 and Q6, Q7 and Q8, Q9 and Q10, Q11 and Q12) is used to drive the full bridge 
switches. 

The secondary side power stage consists of the synchronous rectifiers (Q2 and Q3) and their respective drivers ADP3624 
(U1), output inductor (L1), output capacitor (C4, C7), sense resistor (R17), and ORFET (Q1). Diode (D2) and capacitor (C6) 
form a peak detector that drives the ORFET. Capacitors (C23, C64, C67) provide high frequency decoupling to lower EMI. 

Diodes (D15-D18) rectify the input current signal to sense the primary current and resistor (R10) converts the current into a 
voltage. The over current flag trips at 1.2V. Thermistor (RT1) is placed close to the ORFET on the board allowing over 
temperature protection functionality to be implemented.  

Also present on the secondary is the current sharing circuitry, flag LEDs (D11-D12), communications port to the software 
through the I2C bus.  

CONNECTORS 
The connections to the evaluation board are shown below. 

 

Connector Evaluation Board Function 

J3 48V DC Input 

J2 Ground Return for 48V DC Input 

J4 12V DC Voltage Output 

J5 Ground Return for 12V DC Voltage Output 

J8, J9 I2C Connector 

J10 Share Bus 

J1 Daughter card 

 

There is a 4 pin connector for I2C communication. This allows the software to communicate with the evaluation board  through 
the USB port of the PC. Instead of using an auxiliary supply, the board uses the 5V input from the USB port, and generates 
3.3V using an LDO for the ADP1043A. The synchronous rectifier drivers (ADP3624) are also powered by the 5V USB, but are 
powered from the main 12V output after the output is in regulation. 

 

Connectors (J8 and J9) are identical and are connected in parallel to each other to allow multiple boards to be connected to 
the same I2C bus in a daisy chain configuration. Each board consumes between 150mA and 250mA depending on the 
conditions. Particular care must be taken not to overload the USB 5V rail. Some USB ports are especially those connected at 
a hub may shut down if overloaded, causing communication problems. In such cases an external 5V power supply is 
recommended to power the board between test point TP44(+) and TP21(-).  
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Pin  Evaluation Board Function 

1 5V 

2 SCL 

3 SDA 

4 Ground 
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SETTING FILES AND EEPROM 
The ADP1043A communicates with the GUI software using the I2C bus.  

 

 

 

 

The register settings (having extension .43r) and the board settings (having extension .43b) are two files that are associated 
with the ADP1043A software. The register settings file contains information that govern the functionality of the part such as the 
over voltage and over current limits, softstart timing, PWM settings etc. The ADP1043A stores all its settings in the EEPROM. 
When the ADP1043A is connected to the USB dongle the LDO powers the I.C. and the GUI downloads the settings from the 
registers of the ADP1043A so that the state of the part is known. It is possible to save these settings in a file for later use. 
Older register settings are overwritten when new files are loaded.  

The EEPROM on the ADP1043A does not contain any information about the board, such as current sense resistor, output 
inductor and capacitor values. This information is stored in board setup file (extension .43b) and is necessary for the GUI to 
display the correct information in the óMonitorô tab as well as óFilter Settingsô window. The ADP1043A does not need this 
information in order to operate, but the GUI will need it in order to show the values correctly in the óFlags and Settingsô window. 
The entire status of the power supply such as the ORFET and synchronous rectifiers enable/disable, primary current, output 
voltage and current can be thus digitally monitored and controlled using software only. Always make sure that the correct 
board file has been loaded for the board currently in use. 

 
Each ADP1043A chip has trim registers for the temperature, input current and the output voltage and current. These can be 
configured during production and are not overwritten whenever a new register settings file is loaded. This is done in order to 
retain the trimming of all the ADCs for that corresponding environmental and circuit condition (component tolerances, thermal 
drift, etc.). A guided wizard called the óAuto Trimô is started which trims the above mentioned quantities so that the 
measurement value matches the valued displayed in the GUI to allow ease of control through software. 

 

In the following pages it will be shown that the ADP1043A can be easily programmed to modify the behavior of the PSU under 
different fault and load conditions without any hardware changes. All the changes are purely through software and do not 
require desoldering components and replacing them with new values to specify a different operating condition 








































































































