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1. INTRODUCTION 

The purpose of this document is to provide some basic guidelines for getting started using 
the SAFEPOWER PCB.  

First of all, a general description of the board is given in order to familiarize with the main 
features of the SAFEPOWER PCB. Then, information about boot modes or switch and jumper 
default positions is provided. A use case example is also presented, showing how to run the 
built-in-self test application. Finally, there is a section oriented to power management which 
describes how to measure and control the power system using hardware and software 
resources. 
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2. BOARD GENERAL DESCRIPTION 

In this section, a general description of the SAFEPOWER PCB is given, highlighting its main 
features and providing information about the required material for interacting with it.  

2.1. Board Features 

The SAFEPOWER board main features are listed in here.  

§ Zynq-7000 XC7Z045-2FFG900E AP SoC 

§ 1 GB DDR3L component memory (two [256 Mb x 16] devices) on the processing 
system (PS) side 

§ 1 GB DDR3 memory SODIMM on the programmable logic (PL) side 

§ 256 Mb Quad-SPI (QSPI) flash memory 

§ Micro Secure Digital (µSD) connector 

§ Clock sources:  

Á I2C programmable 200 MHz LVDS oscillator (differential) 

Á I2C programmable 33 MHz LVCMOS oscillator (single) 

§ I2C programmable Real Time Clock with external battery 

§ Two Ethernet PHY RGMII interfaces with RJ-45 connectors 

§ USB 2.0 ULPI (UTMI+ low pin interface) transceiver with micro-B USB connector 

§ USB JTAG interface via Digilent module with micro-B USB connector 

§ USB-to-UART bridge with mini-B USB connector 

§ Another UART interface (PL) with a 3 pin connector 

§ One external SPI and two external I2C interfaces 

§ 8 Analog Inputs and 8 Analog Outputs with their corresponding ADC and DAC 

§ Isolated Digital I/Os, 25 Inputs and 20 Outputs 

§ 1 Mb Quad SPI MRAM 

§ Security Crypto ATSHA module 

§ MAX6730A Watchdog  

§ Eight (PL) user LEDs 

§ Status LEDs: 

Á 12V Input Power ON 

Á VCC_3V3 Power Good 
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Á FPGA DONE 

§ SRST_B PS reset and Program_B pushbuttons 

§ Three monitors for power and temperature management via PMBus interface 

2.2. Block Diagram 

The SAFEPOWER PCB block diagram is shown in Figure 1. 
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Figure 1: General Block Diagram 

 

2.3. Board Layout 

Figure 2 shows the SAFEPOWER PCB. Each numbered feature that is referenced in Figure 2 is 
described in Table 1. 
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Figure 2: SAFEPOWER PCB Component Locations 

 

Table 1: SAFEPOWER PCB Component Descriptions 

Callout Feature Notes 

1 Zynq-7000 XC7Z045 AP SoC XC7Z045-2FFG900E 

2 
DDR3L Component Memory (PS), 1 Gb (2x256M 
U63-U64) 

Micron MT41K256M16HA-125E 

3 DDR3 SODIMM Memory (PL) with Socket (J9) Micron MT4KTF12864HZ 

4 Quad-SPI Flash Memory (256Mb) (U70) Cypress S25FL256SAGMFIR01 

5 Micro SD Card Interface with connector (J15) Molex 502570-0893 
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Callout Feature Notes 

6 
USB JTAG Interface with Micro-B Connector 
(Q15) 

Digilent USB JTAG Module 

7 I2C Programmable User Clock, 1.8V LVDS (U27) 
Silicon Labs SI570KAC000221DG, 
default 156.250 MHz 

8 I2C Programmable PS Clock, 1.8V single (U28) 
Silicon Labs SI570JAC001711DG, 
default 33.33 MHz 

9 
10/100/1000 Mb/s Tri-Speed Ethernet PHY (PS, 
PL) with RJ45 (U13_EHT1, U13_ETH2, J5_EHT1, 
J5_EHT2) 

Micrel KSZ9031RNXIA 

10 
USB-to-UART Bridge with Mini-B Connector 
(U56, J11) 

Silicon Labs CP2104-F03-GM 

11 
USB 2.0 ULPI Transceiver  with Micro-B 
Connector (U53, J10) 

Microchip USB3320C-EZK 

12 1 Mb High Speed Quad SPI MRAM (U61) Everspin MR10Q010SC 

13 User LEDs (D9-D16) GPIO LEDs, AMBAR 0603 

14 Real Time Clock and External battery (U29, BT1) EPSON RX8130CE 

15 ADC and Analog Inputs connector (U73, J14) Analog Devices AD7091R-8BCPZ 

16 DAC and Analog Outputs connector (U32, J8) Analog Devices AD5672RBRUZ 

17 Digital Inputs/Outputs connectors 
Phoenix Contact 1953855, 
1953813 

18 PL External UART connector (J17) JST B3B-EH-A (LF) (SN) 

19 PS and PL External I2C connector (J13, J12) JST B3B-EH-A (LF) (SN) 

20 PL External SPI connector (J16) Sullins PPPC061LFBN-RC 

21 Power Management System 
TI UCD90120A and LT LTC2975 in 
conjunction with various 
regulators 

22 2x5 shrouded PMBus connector (J4) ASSMANN AWHW10G-0202-T 

23 12V power input 2x3 connector (J1) MOLEX 39-30-1060 

24 Power On/Off Slide Switch (S1) C&K 1201M2S3AQE2 
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2.4. Required Material 

If the user wants to interact with the board and its peripherals, there are some features that 
should be taken into account about the required material. 

2.4.1. Hardware 

§ For powering the board, 12 VDC power supply is required.  

§ For Ethernet communication, CAT5 cable is required. 

§ For USB-UART and Digilent JTAG module, communication USB A to micro B cable is 
required. 

§ For USB 2.0 interface, USB A to micro B shielded cable is required. 

§ For UCD90120A-PMBUS external interface, USB-to-GPIO Adapter EVM (Texas 
Instruments) is required. For additional information see Section 6.2.1. 

§ For LTC2975-PMBUS external interface, DC1613A USB-to-PMBus Controller (Linear 
Technology) is required together with a specific connector adapter. For additional 
information see Section 5. 

 

Figure 3: Required Hardware 

 

2.4.2. Software 

§ For configuring the programmable logic and the processing system parts of the 
Zynq-7000 SoC, Xilinx Vivado Design Suite is required, which includes Vivado 
Integrated Development Environment (IDE) and Xilinx Software Development Kit 
(SDK) as the main tools. The tools are available in Xilinx official webpage. 
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§ USB-UART drivers1 from Silicon Labs.  

§ For testing the different interfaces and peripherals of the PCB, the BIST software 
application can be downloaded from the SAFEPOWER official webpage2 along with 
the required bitstream file or BOOT images. For additional information see Chapter 
4.  

§ For accessing UCD90120A device through the USB-to-GPIO Adapter, Fusion Digital 
Power Designer software is required. For additional information see Section 6.2.1. 

§ For accessing LTC2975 device through the DC1613A controller, LTpowerPlay 
software is required. For additional information see Section 0. 

  

                                                      

 

1
 https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers  

2
 http://safepower-project.eu/login/?redirect_to=http%3A%2F%2Fsafepower-project.eu%2Fdownloads%2F 

https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers


Page 14 of 33 
 

 

D3.4 PCB User Guide 

Version 1.0 

3. SWITCH ON AND BOOTING CONSIDERATIONS 

This section provides some characteristics that should be taken into consideration when 
switching on and booting the SAFEPOWER PCB. 

3.1. Default Switch and Jumper Settings 

Figure 4 shows all the switches and jumpers located on the SAFEPOWER PCB. The function of 
each switch and jumper is described in Table 2 and Table 3 respectively, along with the 
position in which they will be by default in the delivered PCB.  

 

 
Figure 4: SAFEPOWER PCB Switch and Jumper Locations 
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Table 2: SAFEPOWER PCB Switch Default Positions 

Switch Function 
Default 
Position 

Option Selected 

S1 Board main power Slide Switch (ON/OFF) OFF Delivered in OFF position 

S2 PMBUS Select (Connector/SoC) OFF Connector 

S3 PS_SRST_B Pushbutton Released System Reset not commanded 

S4 Watchdog (Active/Inactive)  ΨлΩ Watchdog inactive 

S5 JTAG Select (PS JTAG/PL  JTAG) ON PL JTAG  

S6 PROGRAM_B Pushbutton Released Config. Reset not commanded 

S7 MIO5 ς Boot switch ΨлΩ 
Boot from JTAG (see Table 4) 

S8 MIO4 ς Boot switch ΨлΩ 

S9 MIO2 ς Boot switch (JTAG Cascade / 
Independent mode) 

ΨлΩ JTAG Cascade mode 

S10 MIO6 ς Boot switch (PLL enabled / 
bypassed) 

ΨлΩ PLL enabled 

 
Table 3: SAFEPOWER PCB Jumper Default Positions 

Jumper Function 
Default 
Position 

Option Selected 

JP1 RX8130 RTC VDD (VCCO_1V8 / VCC_3V3) 2 - 3 VCC_3V3 

JP2 DAC output span (0 - 5V / 0 - 2.5V) 2 - 3 0 - 2.5V 

JP3 DAC scale (midscale / zero scale ) 2 - 3 Zero scale 

JP4 USB 2.0 Mode select (Host or OTG / Device) 1 - 2 Host or OTG mode 

JP5 USB 2.0 Mode select (Device or OTG / Host) 1 - 2 Device or OTG mode 

JP6 USB 2.0 Mode select (OTG / Host or Device) 1 - 2 OTG mode 

JP7 USB 2.0 cable ID (cable ID / not using ID ) 1 - 2 Detect ID from cable 

JP8 USB Reset OPEN USB Reset not commanded 
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3.2. Switch on 

For switching on the SAFEPOWER PCB you just need to connect the 12 VDC power supply 
cable to connector J1 (callout 23 in Figure 2) and change the S1 power switch to ON position. 
Before switching it on, it is important to configure the MIO-BOOT switches in the 
appropriate position as described in Section 3.3.   

3.3. Boot modes 

At power up, the Zynq straps the MIO-BOOT pins for knowing in which way it has to boot. 
Table 4 shows which boot configurations can be selected using S7 to S10 switches.  

 
Table 4: MIO-BOOT pins configuration 

BOOT MODE 
S7 

(MIO5) 

S8 

(MIO4) 

S9 

(MIO2) 

S10 

(MIO6) 

JTAG mode 0 0 0 0 

Independent JTAG mode 0 0 1 0 

QSPI mode 1 0 0 0 

µSD mode 1 1 0 0 
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4. BUILT-IN-SELF TEST EXAMPLE 

In this section, a use case example is described. Information about how to run the Built-In-
Self Test (BIST) application is provided.  

The BIST application is a software application developed for testing the SAFEPOWER PCB 
interfaces and peripherals. It shows up in a terminal program, in which a main menu appears 
showing the different tests that can be executed over the board. The software is able to test 
the following features: 

§ MEMORY INTERFACES: 

Á PS DDR3L Memory Test 

Á PL MRAM Memory Test 

§ INTEGRATED COMPONENTS: 

Á PS PMBUS Monitors Test 

Á PS ATSHA I2C Test 

Á PL RTC I2C Test 

Á PL LEDs Test 

§ DIGITAL INPUTS/OUTPUTS: 

Á PL Digital Inputs Test 

Á PL Digital Outputs Test 

§ ANALOG INPUTS/OUTPUTS: 

Á PL Analog Inputs Test 

Á PL Analog Outputs Test 

§ HIGH SPEED INTERFACES: 

Á PS USB Test 

Á PS ETHERNET Test 

Á PL ETHERNET Test 

§ EXTERNAL INTERFACES: 

Á PS External I2C Test 

Á PL External I2C Test 

Á PL External SPI Test 

Á PL External UART Test  
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4.1. Built-In-Self Test Setup Requirements 

The minimum prerequisites for testing the design in hardware are: 

§ SAFEPOWER PCB with the Zynq-7000 XC7Z045 FFG900-2 AP SoC part 

§ 12 VDC power supply 

§ USB Type-A to micro-B cable (for UART communication) 

§ TeraTerm Pro3 terminal program or equivalent 

§ USB-UART drivers from Silicon Labs. 

If we are programming the BIST_APP through JTAG interface it is also required: 

§ Xilinx SDK 2015.2 (for programming the BIST_APP through JTAG interface) 

§ USB Type-A to micro-B cable (for JTAG interface) 

Some of the tests require additional hardware elements in order to carry them out 
successfully. Those extra requirements are: 

§ For PS USB Test: 

Á Another USB A to micro-B cable 

§ For PS and PL Ethernet Tests: 

Á At least one CAT5 Ethernet cable 

§ For External I2C and SPI Tests: 

Á SPARKFUN LIS3DH Breakout Module4  

§ For External UART Test: 

Á USB to Serial cable (recommended USB-Serial-Cable-F from Olimex5) 

4.2. Hardware Test Board Setup 

This section details the hardware setup and use of the terminal program for running the BIST 
application. It contains step-by-step instructions for board bring-up.  

                                                      

 

3
 http://www.ayera.com/teraterm/ 

4
 https://www.sparkfun.com/products/13963 

5
 https://www.olimex.com/Products/Components/Cables/USB-Serial-Cable/USB-Serial-Cable-F/ 
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4.2.1. SAFEPOWER PCB Setup 

First of all, verify that the switch and jumper settings are set as listed in Table 4. This 
example shows how to run the application through the JTAG interface, therefore MIO-BOOT 
switches must be set as shown in Figure 5. Anyway, the SAFEPOWER PCB is delivered with 
the BIST application stored in the flash memory, so setting the MIO-BOOT switches in QSPI 
mode will also load and run the test example. 

 

 
Figure 5: Boot switches in JTAG mode 

4.2.2. Hardware Bring-Up 

1. With the board switched off, plug a USB Type A to Micro-B cable into the Digilent 
JTAG module port of the SAFEPOWER PCB and your control PC.  

2. With the board switched off, USB Type A to Micro-B cable into the UART port of the 
SAFEPOWER PCB and your control PC.  

3. Plug the 12 VDC power supply cable. 

4. Switch the SAFEPOWER PCB power to ON. 

4.2.3. Install the Silicon Labs Drivers 

1. Run the downloaded executable UART-USB driver file, listed in Built-In Self-Test 
Setup Requirements. This enables UART-USB communications with a control PC (see 
Figure 6). 



Page 20 of 33 
 

 

D3.4 PCB User Guide 

Version 1.0 

 

Figure 6: UART cable driver installation 

2. Right-click My Computer and select Properties.  

3. Select the Hardware tab. Click the Device Manager button (Windows 7).  

4. Click PORTS (Windows 7).  

5. Find the Silicon Labs device in the list and see COM port number (see Figure 7). 

 

Figure 7: Silicon Labs device COM port 
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4.2.4. Unzip the Application Folder 

1. Go to the SAFEPOWER webpage6 and download the latest version of the SAFEPOWER 
BIST design files.  

2. Unzip the folder to the C:/ drive. The folder contains the following files: 

 

Figure 8: BIST_APP folder organization 

4.3. Run the BIST Application 

1. Start the installed terminal program and select the COM port that corresponds to the 
Silicon Labs device. 

2. Click Setup > Serial Port... and set Baud rate to 115200, parity to none, data bits to 8, 
and stop bits to 1.  

3. Run the script file in BIST_APP\ready_for_download\safepower_bist.bat for 
launching the test application (see Figure 9). Xilinx SDK 2015.2 is required. Otherwise, 
the application can be launched following the readme.txt located in BIST_APP\JTAG. 

4. Go on running the tests by inserting the corresponding number/letter. 

                                                      

 

6
 http://safepower-project.eu/login/?redirect_to=http%3A%2F%2Fsafepower-project.eu%2Fdownloads%2F 
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Figure 9: BIST application main menu 

bh¢9Υ Ψt[ 9¢I9wb9¢ ¢ŜǎǘΩ ƛǎ ƴƻǘ ǿƻǊƪƛƴƎ ŎƻǊǊŜŎǘƭȅ ƛƴ ǘƘƛǎ ŀǇǇƭƛŎŀǘƛƻƴ ŘŜǎƛƎƴΦ CƻǊ ǘŜǎǘƛƴƎ t[ 
Ethernet interface, download PL_ETH_APP from SAFEPOWER official webpage7. 

 

  

                                                      

 

7
 http://safepower-project.eu/login/?redirect_to=http%3A%2F%2Fsafepower-project.eu%2Fdownloads%2F 
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5. HOW TO CREATE OWN APPLICATION 

With the aim of facilitating the Zynq design process in Vivado, some key files have been 
provided, which can be found in the Zynq_Basic_Config folder available in the SAFEPOWER 
official webpage8. Those files are: 

§ safepower_preset.tcl  For customizing automatically the Processing System part 
of the Zynq with all the peripherals and interfaces that contains the SAFEPOWER 
Zynq PS design. 

§ safepower_master.xdc   It provides the constraints template for the 
programmable logic part of the SAFEPOWER Zynq. 

 
The following lines describe how to use these files when generating a new project in Vivado 
for the SAFEPOWER PCB. 

The first step when creating a new Vivado project is to select the part or device that will be 
configured. As shown in Figure 10, the part used in this board is the xc7z045ffg900-2. 

 

 

Figure 10: Vivado New Project window, xc7z045ffg900-2 part selection 

                                                      

 

8
 http://safepower-project.eu/login/?redirect_to=http%3A%2F%2Fsafepower-project.eu%2Fdownloads%2F 
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When creating the Block Design and adding the  ZYNQ7 Processing System IP to the design, it 
is necessary to open it for costumization. Instead of configuring all the peripherals one by 
one, safepower_preset.tcl configuration file can be imported. For that just select the Presets 
button and using the Apply Configuration option import the safepower_preset.tcl file (Figure 
11). This will automatically configure the whole processing system of the Zynq.  

 

                                                                     

 

Figure 11: Power rail monitoring with LTpowerPlay GUI 

If the block design integrates parts using the programmable logic peripherals, the 
safepower_master.xdc template can ease the pinout assignation. Just add the .xdc file to the 
constraints folder in Vivado and uncomment the lines corresponding to the used pins (Figure 
12).  Surely, the .xdc signals will have to be renamed according to the names used in the 
project. 
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Figure 12: ΨǎŀŦŜǇƻǿŜǊψƳŀǎǘŜǊΦȄŘŎΩ ŦƛƭŜ 
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6. POWER MANAGEMENT  

The SAFEPOWER PCB provides several ways of measuring and monitoring the power system.  

6.1. Measuring through HW 

The SAFEPOWER PCB contains several test points ŀƴŘ л Ҡ ǊŜǎƛǎǘŀƴŎŜǎ ŀƭƻƴƎ the board which 
facilitate the measuring of current and voltage of the power system. Table 5 shows the main 
test points aimed to measure and control the different power rails. The resistances that 
appear in column 0R are located between the two corresponding test points. 

Table 5: tƻǿŜǊ Ǌŀƛƭ ǘŜǎǘ Ǉƻƛƴǘǎ ŀƴŘ лҠ ǊŜǎƛǎǘŀƴŎŜǎ 

Test 
Point 

Power Rail 0R  
Test 
Point 

Power Rail 0R 

TP1 12V 
R2 

 TP32 VCCPLL_1V8  

TP2 12V  TP45 3V3_MON 
R261 

TP3 DGND_12V   TP46 3V3_MON 

TP17 VCC_3V3_SODIMM_DDR3 
R42 

 TP47 VCCPINT_1V0_MON 
R457 

TP18 VCC_3V3_SODIMM_DDR3  TP48 VCCPINT_1V0_MON 

TP19 VCCO_1V35_SODIMM_DDR3 
R44 

 TP49 VCCINT_1V0_MON 
R455 

TP130 VCCO_1V35_SODIMM_DDR3  TP50 VCCINT_1V0_MON 

TP20 VTT_0V675_SODIMM_DDR3 
R52 

 TP51 1V35_MON 
R279 

TP21 VTT_0V675_SODIMM_DDR3  TP52 1V35_MON 

TP22 VREF_0V675_SODIMM_DDR3   TP53 3V3_MON2 
R283 

TP23 VCC_5V0 
R58 

 TP54 3V3_MON2 

TP24 VCC_5V0  TP59 3V3_MON3 
R315 

TP25 VCC_EXT_3V3 
R62 

 TP60 3V3_MON3 

TP26 VCC_EXT_3V3  TP65 VCCPAUX_1V8_MON 
R456 

TP27 VTT_0V675_DDR3 
R65 

 TP66 VCCPAUX_1V8_MON 

TP28 VTT_0V675_DDR3  TP67 VCCAUX_1V8_MON R267 
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Test 
Point 

Power Rail 0R  
Test 
Point 

Power Rail 0R 

TP29 VREF_0V675_DDR3   TP68 VCCAUX_1V8_MON 

TP30 3V3_MON1 
R70 

 TP129 DGND  

TP31 3V3_MON1  TP131 EXT_DGND  

 

6.2. Measuring through SW 

Power system measuring can also be carried out using the monitors located on the board. 
These components can analyze the temperature, voltage and current with high resolution, 
helping to control the power consumption. They also provide control logic to stop a process 
if the power supplies step out of the proper operating conditions. It is also possible to enable 
or disable any power rail, which is very useful for implementing low-power modes, e.g. 
disabling parts of the system when they are not needed. 

The SAFEPOWER PCB contains two programmable devices for sequencing and monitoring 
power rails: the Texas Instruments UCD12090A and the Linear Technology LTC2975. Both are 
accessible through PMBUS (Power Management Bus) interface, which is based on the I2C 
communication standard. The SAFEPOWER PCB provides a PMBus connector (J4) to access 
ǘƘŜ ƳƻƴƛǘƻǊƛƴƎ ŘŜǾƛŎŜǎ ŦǊƻƳ ǘƘŜ ŎƻƴǘǊƻƭ t/Φ {ǿƛǘŎƘ {н Ƴǳǎǘ ōŜ ǎŜǘ ƛƴ ΨhbΩ Ǉƻǎƛǘƛƻƴ ǘƻ ŜƴŀōƭŜ 
communication between the PC and the target devices (see Figure 13). 

  

Figure 13: PMBUS connector and switch S2 

6.2.1. Monitor 1 ς UCD12090A 

The UCD90120A of Texas Instruments is able to sequence and monitor up to 12 power rails. 
The rails are sampled every 400 µs by a 12-bit ADC. It can configure thresholds and faults 
and contains various programmable input/output pins, such as power good, watchdog or 
system reset. 

ΨONΩ 
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For configuring the UCD90120A from the control PC, the Fusion Digital Power Designer 
software is required, which can be downloaded from Texas Instruments webpage9. In order 
to connect the Fusion GUI to the PMBUS interface of the SAFEPOWER PCB the Texas 
Instruments USB-to-GPIO Adapter EVM is required (Figure 14). 

 

     

Figure 14: USB-to-GPIO Adapter EVM of Texas Instruments 

 

The SAFEPOWER PCB is delivered with the UCD90120A programmed. The device is 
configured to provide the appropriate power-on sequence, and to shut down the power rails 
if thresholds or margins are exceeded. The power good signal is also configured, but the 
watchdog signal is deactivated, so the user should configure it depending on the final 
application. 

Once the device is programmed, it can be used for monitoring the voltages, currents and 
temperatures of the power rails. Figure 15 shows the System Monitor window of the Fusion 
Digital Power Designer GUI in which the SAFEPOWER PCB power rails are monitored. 

 

                                                      

 

9
 http://www.ti.com/tool/FUSION_DIGITAL_POWER_DESIGNER 

http://www.ti.com/tool/FUSION_DIGITAL_POWER_DESIGNER
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Figure 15: System Monitor window of Fusion Digital Power Designer GUI 

 

6.2.2. Monitor 2 ς LTC2975 

The LTC2975 of Linear Technology can sequence and monitor up to 4 power rails. It uses a 
16-bit ADC and accepts an input range of 0 to 6 V. This monitor also allows configuring 
thresholds such as over- and undervoltage, and contains DAC outputs, faults, and power 
good and watchdog signals. 

For configuring the device from the control PC, the LTpowerPlay software is required, which 
can be downloaded from Linear Technology webpage10. In order to connect the LTpowerPlay 
GUI to the onboard LTC2975 device, the Linear Technology DC1613A ς USB-to-PMBus 
Controller is required.  

                                                      

 

10
 http://www.ltpowerplay.com/download/ 

http://www.ltpowerplay.com/download/
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The LTC2975 device of the SAFEPOWER PCB is programmed with the appropriate power-on 
and power-off sequences and with all the required parameters configured at delivery. If the 
user wants to access the SAFEPOWER LTC2975 from the control PC, an additional connector 
adapter is needed between the DC1613A controller and the onboard PMBus connector. This 
adapter can be made using just 4 wires and connecting them as shown in Figure 16. 

  

Figure 16: DC1613A USB-to-PMBus Controller of Linear Technology and required connector adapter 

Using the adapter and launching the LTpowerPlay software, communication with the 
LTC2975 is enabled, and the user is able to monitor the voltage, current and temperature 
values of the power rails (see Figure 17). 

 

Figure 17: Power rail monitoring with LTpowerPlay GUI 

 

SAFEPOWER PCB 

PMBUS connector 

top view 

DC1613A PMBUS 

connector top view 

2x6 2x5 
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6.3. Measuring through the Zynq 

It is also possible to communicate with the mentioned monitors through the onboard Zynq 
device. The SoC contains an I2C interface in the PS part, which is used for communicating via 
PMBus with the two power monitors and also with a third one that is aimed to measure 
temperature (TMP512).  

It is important to configure the monitor addresses correctly in the Zynq software in order to 
be able to establish communication with each monitor. The addresses of the SAFEPOWER 
PCB Monitors are the following ones: 

§ Monitor 1 (UCD90120A)  0x41 

§ Monitor 2 (LTC2975)  0x5C 

§ Monitor 3 (TMP512)  0x5D 

The user will have to develop its own software code depending on which monitors and 
which registers wants to read or write. 
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7. ACRONYMS 

 

ADC Analog to Digital Converter 

DAC Digital to Analog Converter 

DDR3L Double Data Rate type three LowPower 

FPGA Field Programmable Gate Array 

HW Hardware 

I2C Inter-Integrated Circuit 

IP Intellectual Property 

JTAG Joint Test Action Group 

LED Light Emitting Diode 

MIO Multiplexed Input/Output 

PCB Printed Circuit Board 

PL Programmable Logic 

PMBus Power Management Bus 

PS Processing System 

QSPI Quad Serial Peripheral Interface 

SPI Serial Peripheral Interface 

SoC System On Chip 

SODIMM Small Outline DIMM 

SW Software 

µSD Micro Secure Digital 

UART Universal Asynchronous Receiver-Transmitter 

USB Universal Serial Bus 
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8. ADDITIONAL RESOURCES 

[1] SAFEPOWER official webpage 
http://safepower-project.eu/ 

[2] SAFEPOWER project deliverables     
https://www.uni-siegen.de/nt/safepower/deliverables/ 

[3] Zynq-7000 All Programmable SoC 
https://www.xilinx.com/products/silicon-devices/soc/zynq-7000.html 

[4]  UG585 - Zynq-7000 AP SoC Technical Reference Manual 
https://www.xilinx.com/support/documentation/user_guides/ug585-Zynq-7000-

TRM.pdf 

[5] Vivado Design Suite 
https://www.xilinx.com/products/design-tools/vivado.html 

[6] CP2104 USB-to-UART Bridge  
https://www.silabs.com/documents/public/data-sheets/cp2104.pdf 

[7] PMBus Power System Management Protocol Specification 
http://pmbus.org/Assets/PDFS/Public/PMBus_Specification_Part_II_Rev_1-
1_20070205.pdf 

[8] UCD90120A  
http://www.ti.com/product/UCD90120A 

[9] Fusion 5ƛƎƛǘŀƭ tƻǿŜǊ 5ŜǎƛƎƴŜǊ ¦ǎŜǊΩǎ DǳƛŘŜ 
http://www.ti.com/lit/ug/slvub51/slvub51.pdf 

[10]  LTC2975 
 http://cds.linear.com/docs/en/datasheet/2975f.pdf 

[11] LTpowerPlay webpage  
http://www.ltpowerplay.com/ 

[12] SAFEPOWER official download webpage  
http://safepower-project.eu/login/?redirect_to=http%3A%2F%2Fsafepower-

project.eu%2Fdownloads%2F 
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