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’I User manual
User manual for the USB to PMBus bridge

demonstration board

Introduction

The power management bus (PMBus) is a variant of the system management bus (SMBus)
which is targeted at digital management of power supplies. Like the SMBus, it is a relatively
slow speed two-wire communications protocol based on I°C. The PMBus protocol helps to
establish the first truly open communications standard for the digital control of power
systems facilitating the programming, control, and real-time monitoring of compliant power
conversion products.

This document describes how to set up and use the USB to PMBus bridge board for PMBus
communication. The objective of this demonstration board is to show the features and
capabilities of the PMBus using the ST7 1°C peripheral, to support the standard PMBus
commands. This demonstration board has an ST72651AR6 microcontroller (MCU) which
has an 12C peripheral. This microcontroller acts as the PMBus master. The demonstration
board works with a PC GUI and controls one or more PMBus compatible slaves connected
on the shared bus. The main purpose of this board is to interface with any compatible
PMBus devices making use of the supported set of commands.

The firmware of this application performs the PMBus bus protocols mentioned in PMBus
power system management protocol specification v1.1. The firmware is in C language.

Figure 1 shows the block diagram of this demonstration board.

Figure 1. USB to PMBus bridge - block diagram
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Getting started UMO0718
1 Getting started
1.1 Package contents

The USB to PMBus bridge package includes the following items:

Packaged hardware board (mechanical size: 79 mm x 39 mm x 20 mm) with a USB
connector

User friendly graphical user interface (GUI) to:

— identify the connected PMBus slaves (up to four)

— configure, control, and monitor the connected slaves
—  write/read different PMBus commands

—  poll the alert response

1.2 Hardware setup

Figure 2 shows an image of the demonstration board.

Figure 2. Packaged board image, STEVAL-ISQ006V1
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UMO0718 Getting started

1.2.1 Configuring the hardware

The connectors must be configured correctly, as described in Table 1.

Table 1. Connectors
Connector o
Description
name
USB . .
USB type B connector to communicate with the PC GUI
Connector

ICC connector pins to re-program the MCU if needed. The connection is shown in the following

diagram:
J3
J3
ICC = i
Note: This 6-pin connection is a customized ICC connector from the normal
connector. This modification is performed to achieve the low-form factor of
the board.

The following is the 10-pin PMBus interface connector description:
— Pin 1: Control signal 5

— Pin 2: Control signal 4

— Pin 3: Control signal 3

— Pin 4: Control signal 2

— Pin 5: VDD_OUT. Refers to slide switch position.

J8 (PMBus) |— Pin 6: Ground

— Pin 7: Control signal 1

— Pin 8: PMBus alert signal coming from the slave device.

— Pin 9: PMBus clock signal. This signal is always driven by the MCU in this demonstration board.
— Pin 10: PMBus data signal. This signal is bi-directional.

Note: The voltage on the control lines is either 5 V or 0 V depending on the
selection made through the GUI.

The user must connect the USB port of the PC or notebook to connect the demonstration
board. The demonstration board should also be connected with the compatible slave
module using the PMBus connector pins.

Table 2. Switches

Switch name Description

SW1(Reset) The reset switch restarts the application

The voltage on VDD_OUT can be varied (5 V/ 3.3 V/NC) by varying the slide
switch positions.

JO(EG1313)
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1.2.2

Note:

1.3

1.3.1

8/31

LED status indication

This demonstration board has 2 LEDs. Their operations are described in Table 3.

Table 3. LED indication

LED Description
ON: PMBus communication is ongoing.
P2 OFF: no PMBus communication.
D3 ON: board is powered and MCU is running

OFF: no power to board

The connector (J3), switch (SW1), and LEDs (D2 and D3) are visible only when the casing is
removed. For normal operation the user need not worry about these. These are needed only
when the board is used for debugging purpose.

Software setup

This section explains how to install and set up the PC GUI for PMBus communication.

PC GUI installation

To install the PC GUI software, follow the steps as mentioned below:

Step 1:

As soon as the user clicks the PC GUI setup icon, the following window appears. Please
click on the “Next” button.

Figure 3. PMBus GUI installation step 1 — welcome window

InstallShield Wizard E x|

Welcome to the InstallShield Wizard for
Advanced PMBus GUI

The InstallShield® Wizard will install Advanced PMBus
GUI on your computer. To continue, click Nest.

< Back

Cancel
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UMO0718 Getting started

Step 2:

Read the license file and click the “Yes” button to accept.

Figure 4. GUI installation step 2 - license agreement window

InstallShield Wizard

License Agreement

Please read the following license agreement carefully.

Press the PAGE DOWHN key to see the rest of the agreement.

advanced PMBus GUI (the "'Software"), Copyright SThicroelectronics M., (ST") 2008. il
Notice:

Thiig S oftware (including software in binary form, documentation such as README s, and
ather related items) is provided by ST under the following license. By downloading this
Software, you [the licensee] agres that you have read, understood, and will comply with
the following terms and conditions. &ll rights not expressly aranted under this icense are

reserved.
Do you accept all the terms of the preceding License Agreement? [ you choose No, the
setup will close. To ingtall Advanced PMBus GUI, you must accept this agreement,
Inetal|Shield
< Back Yes No I

Step 3:

Select one of the following options in Figure 5:

Figure 5. PMBus GUI installation step 3 - customer information window

Customer Information

Please enter your information.

User Mame:

STMicroelectionics

Company Mame:

[S TMicroelectionics

Install this application for:

' Anwone who uses this computer (all users)

" Only for me (5 TMicroelectionics)

|rstal Shield

< Back i Neut » I Cancel
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Step 4:

Please select the folder in which to install the software. By default it installs the software in
the following path: C:\Program Files\STMicroelectronics\.

Figure 6. PMBus GUI installation step 4 - installation path window
x
Choose Destination Location
Select folder where Setup will install files, ‘y I " =~
S, |
Setup will install Advanced PMBus GUI in the following folder.
To install to this folder, click Next. To install to a different folder, click Browse and select
anhather folder.
— Destination Folder
C:AL S TMicroelectronics\&dvanced PMBush Browse... |
IrstallShield
Step 5:

After selecting the folder and clicking the “Next” button, the software starts installing.

Figure 7.

PMBus GUI installation step 5 - setup status window

InstallsShield Wizard ﬁl
Setup Status
‘YI T

—

Advanced PMBus GUI Setup is performing the requested operations.

Irstal| S hield
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1.4

1.4.1

Step 6:

After installation is complete, the following window appears to indicate that the installation
has successfully completed.

Figure 8. PMBus GUI installation step 6 - setup finish window

InstallShield Wizard

InstallShield Wizard Complete

Setup has finished instaling Advanced PMBus GUI on your
computer.

2 Catcel I

After clicking the “Finish” button, the software has installed in the directory selected or in the
default directory. A shortcut of this software is also available in the START menu as well as
on the desktop.

Quick start

Hardware configuration

® Connect the demonstration board to the PC through a USB type B connector
® Select the supply voltage for the slave, using the EG1313 switch (5 V/3.3 V/ NC)
® Connect the PMBus slave, (See Figure 4 below).

Figure 9. PMBus connector configuration

Top

ZEpnnmn
"WMEAAN
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Table 4. PMBus connector

Pin Description
1 Control 5
2 Control 4
3 Control 3
4 Control 2
5 VDD_OUT
6 GND

7 Control 1

8 PMBus Alert
9 PMBus Clock
10 PMBus Data

1.4.2 Software configuration

@ Install the GUI provided with the package

® Open the GUI (by clicking on Start -> Programs -> STMicroelectronics -> Advanced
PMBus -> Advanced PMBus Software Application) or simply click on the shortcut of
Advanced PMBus Software Application available on the desktop

® Click on File -> Connect option or on Connect icon
Press the polling button to identify the connected slaves
® The user can now control/monitor the desired slave by clicking on the slave address.

12/31 Doc ID 15846 Rev 1 KYI
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How to connect the demonstration board with the GUI

2

2.1

How to connect the demonstration board with the
GUI

The hardware and software must be set up as mentioned in Section 1.2 and Section 1.3.
Any PMBus compatible module that acts as the slave must be connected. Refer to the
relevant datasheets and development kit documents of the slave device.

Once the hardware board is connected to the PC, LED D3 lights up to indicate the MCU is in
USB powered state. If there is any problem in getting the LED to light up, press the reset
switch provided in the demonstration board. This switch restarts the application.

Connecting the PC GUI with the demonstration board

To connect the PC GUI with the demonstration board, the following steps, as mentioned

below, should be followed:

@ Step 1: Click on Start -> Programs -> STMicroelectronics -> Advanced PMBus ->
Advanced PMBus Software Application, as shown below, or simply click on the shortcut
of Advanced PMBus Software Application available on the desktop

Figure 10. Launching the GUI

Aocessories

(= catc

@ I4F 5 pstems

@ Microsoft Visud Sources afe

[ SofTec Mirsysters

ST7 Saftware Library

(=} 577 Taolset

STMicmekconics

2 ReaPlayer

(=} OiCAD 105Demo b
¥

Miciosaft Olfics Excel 2003
|@] Miciosaft Olfics PowePoint 2003
W] Miciossft Olfies Werd 2003

Ei‘.d Set Program Accsss aid Defaults
% Wirdows Update

E. Frograms
ﬁ Docunents
B Setings
(ﬁ Search
@ Help

ﬁ Fun...

& Log Oif anend swami. .
Shut Down..
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® Step 2: Click on the File -> Connect option or click on the “Open Connection” button on

the tool bar

Figure 11. Connecting the board

File “ew Help

1=

Lonneck
Disconnect * Jod “ l

Exit

Disconneded

4

If the demonstration board is connected to the PC GUI, it shows 'Connected' in the status
bar (on the bottom right-hand of the GUI screen) and the device selection window appears.

Figure 12. GUI connected to board

Fle Operztion Yiew Window Help

& AdvancedPMbusGUI - Device Seleckion IDIiI
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i

If there is any problem in the connection, the status bar shows '‘Not connected' and the
following error message appears (Figure 13).
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UM0718
Figure 13. Error in connection
- .n.rlann: dPMbusUT o w4 |
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Ready [Disconnected
2.2 Identification of PMBus slaves and options configuration
2.21 Polling the connected slaves

J

After connecting the interface board, the GUI should poll the bus to identify the connected

slaves.

In the polling procedure the GUI scans the entire slave address range except 0x18 which is
the alert response address. As soon as the polling completes, the GUI lists the connected
slave addresses in the device selection window. The GUI can support four simultaneous

PMBus slaves.

Figure 14. List of connected slaves
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As soon as the polling procedure completes, a slave must be selected, as shown in
Figure 15. The selected slave is highlighted in the device selection window and the
parameters corresponding to the selected slave are read from the slave device.

222 Enabling the slave
Figure 15. Selection of connected slave
5 AdvancedPMbusGUI - Device Selection ‘Jm_)g
Flle Operation View ‘Window Help
P S L e A o X
Z5 Device Selection =01 x|
— Device Selection
PolBus |  BusSeting | .L?f
| Addess NVou 0V Fauk OC Faul 0T Faul MFR Id :
: _ Owa |: 0061 ¥ [oss v [20.38 A |20838 € ooooooo |~ Memory ——
'—ll I I : : : Restore N I
= | | ! | )
~ Device Control ~ Monitoring
— Dperation - Status SMOUT ————————— —|0UT Phase|
On Nominal Vou [FUsmetEy | | [o000 || [0 & et
OnMargin Low | = Ignore Four || | N NEN Update Update |_--|
._l' =]
D Margin High I I |grore Fault _ -
_|DUT Fh ] 1 _\"lml
Irmediae Of [lout Over Cusent” e ||
sotoff__| Vi Unr Vohage. ;l'
. || e [ 2l e |—_T|g
Contral Slﬂ’ld 1
% HiGH Cow || [N
~Tempetature———Efficlency———————————
~ON/OFF Cordg (N o ot s [ - |
Use CONTROL and OPERATION Update
I = . _I Update j: Update | j
| Cantrol active LOW =l e |- i |
&l
IEOﬂthl Irnmediats OFF ;I Cloar Fodks Evport Measiee | Graphicsl Yiew |
Ready Connected 4
If the user clicks on the parameters without selecting the slave, an error message appears
on the screen and it may cause undesired behavior.
Note: 1  Ensure that there is no faulty slave connected. If a faulty slave is selected through the GUI, it

may cause damage.

After polling, the connected slaves appear below the address block. Then, select the slave

address and start PMBus operation. Otherwise the GUI displays an error message.

16/31
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UMO0718 How to connect the demonstration board with the GUI

Figure 16. Error message returned from the slave device
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After selecting the slave, the bus setting and memory buttons are available. Now, any of the
windows can be selected to configure the PMBus slave device.

J
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3.1

3.1.1
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Advanced PMBus GUI description

The PMBus GUI consists of 8 different windows where the device selection is the parent
window:

Device selection window
Device setup window

Loop comp. window

Fault management window
Device information window
Device status window
Manual command window
Advanced setup window

© N ok~ N~

Device selection window

The device selection window is the parent window of the GUI and opens automatically as
soon as the demonstration board is connected, irrespective of whether the slave is
connected or not. This window has the following options:

1. Device selection
2. Memory

3. Device control

4. Device monitoring

Device selection window

As soon as the demonstration board is connected, the user must perform polling to identify
the connected PMBus slave devices. After polling the bus, the GUI shows the list of
connected slaves which can be selected, one at a time, for configuration or monitoring. As
soon as the slave is selected, and the bus setting window is clicked, the CAPABILITY
command is sent. The CAPABILITY command reads the supported features of the slave
device.

Based on the data received from the slave, the buttons on the GUI are enabled or disabled.
For example, if the slave does not support the PEC, the PEC enable button is disabled.
Similarly, the alert and 400 kHz buttons are disabled if not supported by the slave.

Figure 17. Slave not supporting alert feature

P Bus Property ]
=Rt S A=
™ FEC Erzhlz |—I' ??NE‘.?!Q
% FEL Disable
Speed

00 k= dUUI{Hz{ |

Once PEC is enabled, this interface board communicates the PEC value after the last byte,
in case it is a transmitter. The receiver returns a NACK for the PEC value, if the PEC value of
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Advanced PMBus GUI description

3.1.2

Note:

3.1.3

the transmitter is different to that of the receiver. In this case, the GUI displays the error
message ‘PEC failure’. In the case of the receiver, the PEC value is received after the last
byte by this board and compared with a calculated PEC value. The GUI displays the error
message ‘PEC failure’, if the PEC value of the transmitter is different to the calculated value.

The speed of the PMBus communication can be configured by checking the corresponding
box against 100 kHz or 400 kHz.

Memory selection

This section has two buttons to move the PMBus related data from operating memory to
non-volatile memory or vice-versa. At the conceptual level, the PMBus slave operates from
the values stored in the volatile memory while a non-volatile memory (if supported by the
PMBus slave) is called default store. The restore button instructs the PMBus slave device to
copy the entire contents of the non-volatile user store memory to the matching locations in
the operating memory. The values of the operating memory are overwritten by the values
read from the non-volatile memory. Any item in the user store, not having a matching
location in the operating memory, is simply ignored.

The user must confirm the behavior of store and restore commands with the manufacturer.
Sometimes, use of the above commands while the device is operating, may lead to
undesirable or damaging behavior.

Figure 18. Memory section

—Memory ——

Fizstors Myvh |
Staore WAH |

Device control section

This section can be subdivided into four blocks:

1. Operation

2. Control signal

3. ON/OFF configuration

4, Status

As soon as the PMBus slave is selected, all the parameters are read automatically from the
device. They can then be modified by the user. In the control signal section, the checked box
indicates the signal value to turn ON the selected slave. This may be low (if the slave is
active low enabled) or high (if the slave is active high enabled). The user can switch off the

device by reversing this signal. It must be switched on with the correct control signal value
(high or low) to restart the operation.

Figure 19. Control signal section

Contral Signal

" HIGH L

The status section indicates the PMBus status of the selected slave and can be periodically
monitored by putting the update interval value. When the clear faults button is pressed, all
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3.14

20/31

the faults are cleared and the GUI updates the values of the flags by reading the status. If

there is still a fault present, shown in the GUI, the user must resolve the problem.

Figure 20. Status section

— Status

U pdats
=1
—=1
St

Clear Faults I

Monitoring section

In this section the current and voltage related parameters are read at the time of slave

selection and can be periodically updated by changing the update interval value.

Figure 21.

Monitoring section
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3.2

Device setup window

Figure 22. Device setup window

The device setup window can be opened by either clicking on the device setup icon or by
following Operation ->Device Setup Window.

=101 x|
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At the time of opening the window, all the parameters are read from the device, and they can
then be increased or decreased by the user. Here, the resolution for voltage related
commands is equal to 15.625 mV * VOUT_SCALE_LOOP, while for output current fault and
warn limits the resolution equals IOUT_SCALE_MFR / 64. For input voltage related
commands the resolution is 62.5 mV.
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3.3

3.4
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Loop comp. window

The loop comp. window can be opened by either clicking on the loop comp. icon or by
following Operation-> Loop Comp. Window.

At the time of opening the window all the parameters are read from the device and they can
then be modified by increasing/decreasing or by checking/un-checking the boxes.

Figure 23. Loop comp. window
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Fault management window

The fault management window can be opened by either clicking on the fault management
window icon or by following Operation->Fault Management Window.

As soon as the fault management window is opened, the parameters are read from the
PMBus slave and updated in the corresponding fields. These parameters can then be
configured by the user.

Figure 24. Fault management window
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3.5 Device information window
The device information window can be opened by either clicking on the device information
window icon or by following Operation-> Device Information Window.
This window consists of three sections:
1. ST data
2. MFR data
3. PMBus revision
The MFR data section is also manufacturer specific. For details, please refer to the relevant
datasheets for PMBus products (e.g. Point-of-load (POL) converters) which act as PMBus
slaves.
The PMBus section shows the PMBus spec revision supported by the slave.
3.6 Device status window

The device status window can be opened by either clicking on the device status window icon
or by following Operation-> Device Status Window.

This window shows the status information retrieved from the PMBus slave. The status Byte
shows the most critical fault conditions. The red colored box indicates that a fault has
occurred.

Figure 25. Device status window
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3.7

3.7.1

3.7.2
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Manual command window

The manual command window can be opened by either clicking on the manual command
window icon or by following Operation-> Manual Command Window.

Manual commands can be classified in two types:

1. Single command (Receive/Send Byte, Read/ Write Byte, Read/ Write Word, Read/
Write Block)

2.  Group command

The Device address allows the user to enter the slave address. This field must be filled with
the address of the selected slave.

The command ID field allows the user to write any PMBus command. To know the PMBus
command code, please refer to the relevant datasheets for PMBus specifications or PMBus
compatible products. As soon as the command ID is entered, the command type field and
command description are automatically selected by the GUI.

The data field allows the user to enter the data in the case of write commands and shows
the data received from the board in the case of read commands. This field automatically
selects the length in accordance to the command ID entered and doesn’t allow the user to
enter data beyond the data length mentioned in the PMBus specification.

The read/write button allows the user to read/write the command accordingly.

The command description field describes the command and is read only. In the case of an
unsupported command, it shows the unknown command in the box and is read only.

Single command

In the case of a single command, the user is able to read and write PMBus commands. The
command is sent to the PMBus slave as soon as the user selects the read/write button. If
the command is read only, the write button is disabled.

Group command

In the case of a group command, the user is only allowed to write the PMBus commands.
The send group command button allows the group command to be sent, as mentioned in
the PMBus specification. The group command protocol is used to send commands to more
than one PMBus device. The commands are sent in one transmission. To terminate the
group command, it is necessary to check the box against the last group command and press
the send group command with the last command and data filled. If this box is not checked,
the data is treated as either single command or group command. During group command,
the received slave addresses, command codes, and data from the GUI are buffered by the
MCU firmware. After the last command of the group command is sent from the GUI, all
buffered data are transmitted from master to slave.
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Figure 26. Manual command window
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Figure 27. Error in case of no slave address
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Figure 28 shows an example of the data writing process through the PMBus.

Figure 28. Write operation
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In the case of an error occurring in PMBus communication, such as the slave device is busy
or doesn’t respond within the time limit mentioned in PMBus 1.1 specs, the GUI then shows

the error message ‘Time-Out Error’.

Figure 29. Time-out error message
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Advanced setup window

The advanced setup window can be opened by either clicking on the advanced setup
window icon or by following Operation-> Advanced Setup Window.

Figure 30. Advanced setup window
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Hardware details

The following section provides the hardware schematics, the BOM list, and layout views.

Schematics

Microcontroller and PMBus section
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Note: This version of the board supports 5 V on the control and alert line and 3.3 to 5 V operation
on the clock and data lines, so the level translator (U4) and diodes (D4 and D5), are not
mounted.

4.2 BOM list

Table 5. BOM list

Reference \sa::teﬁﬁ:;z: Package Manufacturer x::::‘a;?;:; Supplier
C1,Cc2 33 pF SMD 805 Any
C3,C5,C7,C9,
C10, C12, C13, 100 n SMD 805 Any
C14
C4 10 pF SMD 1210 Any
C6 10n SMD 805 Any
Cs8 4.7 uyF SMD 1210 Any
C11 2.2 uF SMD 1206 Any
C15 1puF SMD 1206 Any
D2 LED1 Green LED 3 mm Any
D3 LED2 Yellow LED 3 mm Any
D4, D5 STPS1L30A DO-214AC STMicroelectronics STPS1L30A
D6 1N4148 DO-35 Fairchild
J3 ICC SIP-6 Any
J8 PMBus Con Header 5X2 Any
J9 EG 1313 E-Switch EG2485-ND Digi-Key
R1, R2, R4, R7 4.7 kQ SMD 805 Any
R3, R5 100 SMD 805 Any
R6 1.5 kQ SMD 805 Any
R8, R9 470 E SMD 805 Any
R11 10 kQ SMD 805 Any
SW1 SW-PB Any
TP1 Test point1 SIP-1 Any
U1 ST72F651AR6T1 TQFP 64-N STMicroelectronics | ST72F651AR6T1
u2 KF33BD SO-8 STMicroelectronics KF33BD
u4 ST2378ETTR TSSOP20 STMicroelectronics ST2378ETTR
us USB CONN USB-B Any
XT1 12 MHz HC49U Any
Casing Casing HM380-ND Hammond HM380-ND Digi-Key
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4.3 Physical dimensions

Figure 32. Top layer
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