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Abstract

Ericsson developed the signal processing methods to be used in the digital 
power to increase the performance and the functionality of the converter. In 
the continuation of  that  the method of  identifying the load of  the DC/DC 
converter was developed in this project.

The aim was to develop the algorithm that controls and communicate with 
the DC/DC converter “BMR450”. A current sensing circuit was been made for 
the voltage measurement in the DC/DC converter across the “inductor” in one 
part of this project. In this research a program was made in LabView for the 
communication between the DC/DC converter and LabView via PMBus.

This thesis work was based on the “National Instrument Data Acquisition 
PC-6111 (NI DAQ PCI-6111)” hardware and the “3E CMM” evaluation kit 
from the Ericsson. A “Point of Load (POL)” was also included with the 3E 
CMM evaluation board. Both these hardware’s could be controlled from their 
own  software’s  shipped  with  them.  We  use  the  LabView  to  control  and 
communicate  with  these  hardware’s  in  order  to  do  the  “real  time” 
communication.  In  this  report  the  method  of  communication  with  these 
hardware’s  is  explained  in  detail.  How  to  use  the  PMBus  protocol  to 
communicate  with  the  DC/DC  converter  by  using  the  LabView  is  also 
explained.

The problem during this work was "to be able to communicate with (two) 
different hardware's in the same GUI". The LabView was used to control and 
communicate with these (two) different hardware's. The idea behind using 
the LabView was that the LabView works very well with the NI hardware’s. 
We developed a GUI in LabView which was able to communicate with the 
second  hardware  (3E  CMM  with  POL)  also.  So  it  became  possible  to 
communicate with these different hardware's we are using, in the same GUI 
using LabView.

This study report proposes a solution in LabView which communicate with 
hardware's PCI 6111 and POL in a same GUI. The GUI which is made in 
LabView  can  perform  calculations  in  the  computer  and  then  send 
instructions to the dedicated converter BMR 450 via PMBus. 

As  the  LabView  provides  a  very  good  GUI,  it  was  very  interesting  and 
efficient to deal with these hardware's (we were using in this project) in the 
same GUI created in LabView. 
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Abbreviations

DAQ Data Acquisition
PCI Peripheral Component Interconnection
NI National Instrument
MS/s Mega Samples / second
SE Single Ended
NRSE Non Referenced Single Ended
RSE Referenced Single Ended
DIFF Differential Single Ended
GND Ground
DC Digital Current
AC Alternating Current
SCB Shielded I/O Connector Block
AI Analog Input
POL Point Of Load
PMBus Power Management Bus
SMBus System Management Bus
PEC Packet Error Checking
MSB Most Significant Bit
LSB Least Significant Bit
kHz Kilo Hz
V Volts
.h Header File 
VI Virtual Instrument
HTML Hyper Text Markup Language
MCU Micro Controller Unit
SS Screen Shot
GUI Graphical User Interface
3E E= Enhanced Performance, E = Energy 

Management, E = End-User Value.
IC Integrated Circuit
SS Snap Shot
CLF Call Library Function 
NLR Non Linear Response
MAX Measurement and Automation
PGIA Programmable Gain Instrumentation 

Amplifier
GUI Graphical User Interface
MITE MXI Interface to everyone
AIGND Analog Input Ground
AI Analog Input
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API Application programming interface
DLL Dynamic Link Library
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Chapter 1

1 Introduction
DC/DC converters are used to deliver the proper voltage and current for all 
electronic equipment, like computers and household electronics of all kinds. 
The power delivered world wide of these DC/DC converters is huge. If the 
DC/DC  converter  efficiency  increases  with  a  single  percent,  this  also 
represents very much energy.

Today the  DC/DC converter  functionality  is  quickly  developed.  The  latest 
step is to computerize the control of the DC/DC converter, i.e. "digital power".

Ericsson has developed computerized DC/DC converters. In this project an 
experimental  setup  is  developed,  based  on  software  and  hardware  from 
National  Instruments.  The  experimental  setup  is  aimed  for  performing 
student projects with developing the functionality of the DC/DC converter.

The main objectives are first  to  establish communication with the DC/DC 
converter  within  the  software  Labview  and  establish  the  possibility  of 
measuring  analog  electrical  values  with  high  sampling  frequency.  In  this 
report  the  description  and  the  functionality  of  the  electrical  and  the 
mechanical aspects of the NI PCI-6111 device, 3E-CMM evaluation board by 
Ericsson with 3E point of load DC/DC Converter will be explained. The device 
we  will  use  in  this  project  is  the  National  Instruments  PCI-6111.  These 
national instrument 6111 devices are high performance multifunction digital, 
analog and timing I/O devices for the PCI bus computers. We will also use the 
SCB-68 for connecting the signals as inputs to the NI-PCI 6111. 

1.1 Problem Definition

The scope of this project was to develop an algorithm to communicate with 
the DC/DC converter on the experimental evaluation board. This algorithm 
should  be  able  to  control  and  communicate  with  the  DC/DC  converter 
BMR450.  Design  an  electronic  board  and  it  will  be  the  measurement 
interface between the NI-DAQ device and BMR450. The board will be used 
for measuring the inductor current of the converter from the NI DAQ device. 
These calculations based on the measurement should be sent via PMBus to 
the BMR450. The task of this project is to develop a real time connection in 
LabView  to  perform  the  measurement  and  calculations  to  the  BMR  450 
through the PMBus. 

The GUI will be developed in the LabView. By using this GUI we will be able 
to do the real time communication with the POL (point of load) mounted on 
the 3E Evaluation kit. 
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1.2 Thesis Report Outline

The rest  of  the report  is  organized as  follows.  Chapter 2 provides a brief 
introduction of the NI-DAQ device, PCI-6111, looking briefly into the features 
of the NI PCI-6111 and the different input modes the device can use. In this 
chapter the sampling issues of  the NI DAQ boards will  also be discussed. 
Chapter 3 describes  the functionality of  the POL which is  the 20 ampere 
point of load (20A POL) module. The digital power management of the POL, 
the  key  features  of  the  PMBus  is  discussed.  PMBus  commands  and 
communication with PMBus through LabView will also be explained in this 
chapter. Chapter 4 describes the programming information of the ZL_PMBus 
API  (application  programming  interface).  The  function  made  in  LabView 
which  performs  the communication with  this  PMBus  is  also  explained in 
detail in this chapter. Chapter 5 explains the software made by Ericsson for 
the communication with PMBus. The features of the software configuration 
and  the  specific  configuration  pane  are  also  explained  in  this  chapter. 
Chapter 6 will gives brief introduction about the hardware NI-PCI 6111 and 
gives some explanation of the block diagram of this hardware.
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Chapter 2

2 DAQ Multifunction I/O Device for PCI 
Bus Computers

2.1 Introduction

In our project we will  use the 6111 family of digital acquisition device by 
National Instrument. The acquisition device is within S series PCI-6111 and 
typically it is named as NI PCI-6111 12-Bit, 5 MS/s/channel, Simultaneous-
Sampling  Multifunction  DAQ.  The  device  is  a  high  performance 
multifunction analog, digital and timing I/O device for PCI bus computers. 
Supported  functions  include  analog  input,  analog  output,  Digital  input 
output and timing input output. These channels are software selectable.

The  6111  device  is  a  completely  switch  and  jumper  free  data  acquisition 
(DAQ) device for the PCI bus. See [10] [9]

2.2 Features

In the NI-PCI 6111 device  there are  2 pseudo differential  simultaneously 
sampled  analog  input  channels.  These  devices  also  feature  software-
selectable AC/DC input coupling to maximize measurement resolution. [11]

Two 16 bits analog outputs 4MS/s single channel and 2.5MS/s dual channel, 8 
digital I/O lines are available. Some other features are given in the Table 2-1 
as under,
 Triggers

Family Bus Analog 
Inputs

Input 
Resolution

Sampling 
Rate

Input 
Range

Analog 
Outputs

Output 
Resolution 

Max 
Output
Rate

Output range Digital 
I/O

Counter 
Timer

Triggers

NI 
6111

PCI 2 12 BITS 5MS/s ±0.2 
to ±42 
V

2 16 bits 4 
MS/s*

±10 V 8 2, 24-bit Analog 
and 
Digital

4 MS/s single channel; 2.5 MS/s on two channels.

Table 2-1: Features of NI-PCI 6111. [11]

2.3 Input Modes

We can configure the DAQ device for one of two input modes.

2.3.1 SE (Single Ended input mode)

NRSE (Non referenced single ended)

RSE (Referenced single ended)
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2.3.2 DIFF input mode (Differential)

Before we will discuss the input modes we will have a look on what is floating 
signal  source  and grounded  signal  source.  The floating  signal  source  is  a 
source  which  is  not  connected  to  the  building  ground  system but  has  an 
isolated ground-referenced point. The example of floating signal sources are 
battery powered devices. [7] [9] [10]

The grounded  signal  source is  connected to the building ground.  The non 
isolated  outputs  of  the  devices  that  are  plugged  into  the  building  power 
system belong to this category.

Differential Inputs for Floating signal sources

When  measuring  the  differential  floating  sources  the  board  should  be 
configured for DIFF input mode. In differential input mode there is a path for 
the instrumentational amplifier bias currents.  Differential  floating sources 
have  the  resistor  connected  to  the  AIGND  on  one  input  if  they  are  DC 
coupled and on both if they are AC coupled, as shown in the figure 2-1 below, 
[7] [9] [10]

Figure 2-1: Differential input mode for floating signal source. [7]

Single Ended Inputs for Floating signals sources

When measuring the single ended floating signal sources the board should be 
configured for RSE input mode to provide the ground reference to the signal, 
as  shown in the figure  2-2.  To use the SCB-68 with single  ended inputs, 
configure the SCB-68 in its factory default configuration. [7] 

Figure 2-2: Single ended input for floating signal source. [7]
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Differential Input mode for grounded signals sources

When the DAQ device  is  configured  for  the  DIFF input  mode,  two input 
channels are used as a single differential channel pair as shown in the figure 
2-3 [7]. 

The ground referenced signal  source connected to SCB-68 need no special 
components.  We  can  leave  the  input  of  the  SCB-68  in  the  factory 
configuration. [7] 

Figure 2-1: Differential input mode for grounded signal source. 

Single ended inputs for grounded signals sources

When the DAQ device is configured for the ground referenced single ended 
signal,  NRSE input  mode will  be  adjusted on  the  board as  shown in the 
Figure  2-4.  RSE signal  sources  are  not  recommended for  grounded  signal 
sources. [7] 

In this configuration we will leave the SCB-68 in the factory configuration. 
Some basic  concept  about  “Differential”  and “Single”  ended  modes  are  as 
follows for more understanding, 

Figure 2-2: Single ended inputs for grounded signal sources. 

Differential input mode

A differential connection is one in which the DAQ device AI signal has its 
own reference signal, or signal return path. These connections are available 
when the selected channel is configured in DIFF input modes. [7]

7
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We  can  use  differential  inputs  for  any  channel  that  meets  following 
conditions 

The input signal is low level (less than 1V).

The leads connecting the signal to the DQA device are longer then 10ft (3m).

The input signals require a separate ground reference point to return signal.

The signal leads travel through noisy environment. [7] 

Single ended input mode

A  single  ended  connection  is  one  in  which  the  DAQ  device  AI  signal  is 
referenced to a ground that can be shared with other input signals. We can 
use  the  Single  ended  input  connection  for  input  signals  that  meet  the 
following conditions 

The input signal is high level (greater then 1 V).

The leads connecting the signal to the DAQ device are less then 10ft(3 m).

The input signal can share a common reference point with other signals.

DIFF input connections are recommended for the greater signal integrity for 
any input signal that does not meet the preceding conditions. [7]

2.3.3 Specific Input mode used by our NI-PCI 6111 Device

The channels on these S-series devices are pseudo differential inputs. The 
input signal of each channel A1 <0.x> + is connected to the positive input of 
instrumentational amplifier and each reference signal A1 <0.x> - is connected 
to the negative input of the instrumentational amplifier. [7]

A pseudo differential measurement system combine some characteristics of 
differential input channel and referenced single ended (RSE) input channel. 
In  the  differential  input  channel,  the  pseudo  differential  measurement 
system exposes  both  the  positive  and  negative  sides  of  the  channel.  The 
pseudo  differential  input  configurations  are  common  in  simultaneous 
sampling  and  dynamic  signal  acquisition  devices  that  do  not  employ 
multiplexed signal architecture. A pseudo differential measurement system is 
well suited for measuring the output of floating devices and also for reference 
signals. [7]

8
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2.4 Sampling

The 6111 device features two simultaneously sampling analog inputs. The 
sampling  rate  or  sampling  frequency  defines  the  number  of  samples  per 
second taken from the continuous signal to make a discrete signal. For time 
domain signal it can be measured in samples per second. The 6111 national 
instrument DAQ device acquire the data very fast. The sampling rate of the 
national instrument DAQ device is 5MS/s/channel. [7]

2.5 Software programming choices

We have several options to choose to programme our “National Instrument” 
DAQ hardware.  For  example  we  can use  national  instrument  application 
software, LabView, Matlab, C/C++ etc.

We  will  use  LabView  in  our  project.  The  LabView  features  interactive 
graphics, a state-of-art user interface and a powerful graphical programming 
language [7]. LabView data Acquisition VI Library includes a series of VI’s for 
using  LabView  with  national  Instruments  DAQ  hardware.  The  most 
important is that the LabView Data Acquisition VI Library is functionally 
equivalent to NI-DAQ software. [7]

9
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Chapter 3

3 A Point of Load Module
3.1 Introduction

In this chapter the 20 A point of load, PMBus and most importantly the 
specification of the PMBus and calling the PMBus from LabView will 
described and explained in detail. Different methods of calling the different 
kinds of DLLs will also be explained in section 3.4 of this chapter.

In Figure 3-1 the picture of the 20 A DC/DC converter, BMR 450, can be seen.

Figure 3-1: 20A point of load. [12]

Digital  power  management,  as  introduced  by  the  3E POL (point  of  load) 
regulator. All of these functions are implemented with digital techniques in 
the 3E POL. The key features of “20 A” point of load is given as follows, [12]

“20 A” out put current.

3.0v – 5.5 v input voltage range.

0.6 V – 5.5 V out put voltage range.

High efficiency, up to 96% at 5V in. 

PMBus complaint. [12]

Similarly the key features of power management is given as follows,

Digital start/stop. 

11
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Precision delay and ramp-up.

Voltage sequencing and margining. 

Voltage/Current/Temperature monitoring.

Configurable out put voltage. [12]

3.2 What is PMBus 

The  Power  Management  Bus  (PMBus)  is  an  open  standard  power 
management protocol Figure 3-2 [5]. This protocol is a fully defined command 
language  that  facilitates  communication  with  power  converters  and  other 
devices  in power systems.  The protocol  is  implemented over the industry-
standard SMBus serial interface and enables programming control and real 
time monitoring of complaint power conversion products. 

Figure 3-2: Standard way of PMBus communication. 

The Basic requirements for PMBus equipped device are as follows, [5]

Must start safely without bus communication.

PMBus  device  can  be  used  with  or  without  a  power  system 
manager/controller.

PMBus devise support set and forget.

Default from either non volatile memory and pin configuration.

There are two parts of the PMBus specifications are explained as follows, [5]

12
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First part of the PMBus specification is transport 

SMBus version 1.1 plus extensions

Addressing 

Hard wired signal e.g. Control signal (on/off functions) 

And the second part is command languages which includes,

Configurations 

Control

Status monitoring 

Fault management 

Information storage. 

The PMBus connections are hereby shown in the Figure 3-3 [5],

Figure 3-3: PMBus standard for devise communication. 

13
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PMBus is  a two wire serial  bus that  is  based upon the SMBus command 
language  layer.  That  defines  data  formats  and  commands.  Every 
implementation of PMBus will have two main signals or lines called data and 
clock, which connects the host with each control devise. There are optional 
extensions to the PMBus in addition as well. The CONTROL line is used to 
extend from the host to other controlled devices, which can be more than one. 
Another signal which is optional is SMBALERT; this signal is an interrupt 
that goes from control device to host. [5]

The  typical  packet  structure  of  the  PMBus  consists  of  an  Address  Byte, 
Command Byte, Data Bytes and finally PEC Byte which is optional. At the 
start of the Address byte there is a start signal from the host system and at 
the  end  there  is  a  read/write  bit.  Similarly  at  the  start  and  end  of  the 
command  byte  there  is  an  acknowledgement  signal  from  the  converter. 
Communication  ends  with  a  P  bit  which  is  a  stop  signal  from the  Host 
system. [5]

3.3 PMBus Specifications

In  this  section,  the  focus  is  on  Power  System  Management  Protocol 
specification.

3.3.1 Introduction

The Power Management Bus is the open standard protocol which defines the 
way  of  communication  with  the  other  devices.  In  our  case  we  used  this 
communication protocol for the communication with BMR450. This BMR450 
is  on  the  3E  CMM  evaluation  board.  This  communication  is  done  via 
LabView using  the  PMBus  to  communicate  with  the  power  converter.  In 
order  to  do  this  communication  we  need  to  know  about  the  PMBus 
commands, Electrical and timing information. This information is explained 
in the section 3.3.2 and 3.3.3.

14
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3.3.2 Timing requirements, transport and electrical interface

3.3.2.1 Information about the reference

The signal names parameters and commands are given in capital letters. The 
underscores will be used to separate the words e.g. SIGNAL_NAME. All the 
numbers will  be Decimal,  if  not  then it  will  be mentioned.  The suffix  “d” 
identifies as the decimal, the suffix “b” will indicate the binary numbers and 
the suffix “h” indicates the hexadecimal format e.g. 456d – FFh – 1011011b. 
When data is transmitted the highest order byte is sent last and the lower 
order byte is sent first. In the same way the least significant bit (LSB) is sent 
last and the most significant bit (MSB) is sent first. The least significant bit 
will be the zero bit in all cases and the most significant will be seventh bit 
always, as shown in the figure 3-4 [2] below. 

Figure 3-4: Bit Order within a Byte. 

The  PMBus  protocol  covers  a  big  range  of  converters  and  power  system 
architectures.  The  PMBus  devices  must  begin  and  start  up  operation  as 
programmed externally or internally without requiring the communication 
from the serial bus. The PMBus devices use the System Management Bus 
(SMBus) with extensions as given below, [2]

3.3.2.2 Extension to the SMBus

Block Write-Block Read Process Call 

To support commands of the PMBus Command Language the PMBus device 
must support the “Block Write-Read process call”. [2] 

3.3.2.3 Host Notify Protocol

PMBus device support the Host Notify protocol of the PMBus specification. [2]

3.3.2.4 Group Command Protocol

A PMBus device supports the Group Command Protocol. This protocol is used 
to send to the more then one PMBus devices. [2]
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3.3.2.5 Extended Command: Read/Write Byte

The extended command protocol allows extra 256 command codes this is done 
by making the command code two byte. The first byte is the reserved value 
and the second byte is the command to be executed. [2]

3.3.2.6 Bus Speed

All the PMBus devices must support operation at the 100 kHz. The PMBus 
devices  use  a  seven bit  address.  The  physical  addresses  are  programmed 
through  the  pins.  PMBus  devices  are  not  able  to  support  the  seven  bit 
address  space  through  the  pin  programming.  The  PMBus  device 
manufacturer decides the available address through the pin- programming. 
To know how to set an address of the device you have to concern the device 
documentation. [2]

3.3.2.7 Writing and reading PMBus devices

The start condition which is followed by the device’s address has always the 
value of zero with bit zero. Every command use to write parameters into a 
PMBus  device  always  support  the  host  reading  the  parameters  from the 
PMBus device. For example the command VOUT_OV_FAULT_LIMIT is used 
to set  the output over  voltage threshold value.  The host  uses  the SMBus 
write  word  protocol  to  send  the  command  code  for  the 
VOUT_OV_FAULT_LIMIT command.  Two data  bytes  are  used  to  set  the 
output over voltage threshold of PMBus device. [2]

All commands do not support to write parameters into the PMBus. PMBus 
device manufacturers make some commands not for writing but for reading 
e.g.   VOUT_MODE command which sets the format of  the output voltage 
command. [2]

3.3.2.8 Data formats for input voltage and input voltage related parameters

The PMBus devices report and receive data in two formats except for the 
output voltage. Any given device supports only one of the two formats which 
are,

1. Literal data format.

2. Direct data format.

The  Literal  format  transmits  and  receives  values  in  volts,  milliseconds, 
amperes, or degree Celsius. In this format there is the least burden on host at 
the expense of data manipulation in the PMBus device. [2]
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The literal Data Format is used for reporting and commanding parameters 
like output current, input voltage, input current, operating temperature etc. 
This data format is a two byte values with 11bits two’s complement mantissa 
and a 5 bit two’s complement exponent. The format of the two data bytes are 
shown in Figure 3-5 [2].

Figure 3-5: Linear data format data byte. 

The relation between the Y, N and the “real world” is X = Y.2 N  where X is a 
“real world” value that means the voltage on the output or input. Y and N are 
the values which we receive from the DC/DC converter through PMBus. The 
values in Y and N are used to calculate the voltage. Y is an 11 bit, two’s 
complement integer and N is a 5bit two’s complement integer. The device use 
the linear format and is able to process any value of N. [2] In order to explain 
that real time value “X” there is an example as follows, 

Example

This example explains the method for the calculation of 3.3 volts. 

Figure 3-6 describes the Literal Mode as LSB Size & Number of LSBs.

Figure 3-6:  Literal data format calculation. [5]

We can calculate 3.3 volts as follows,
– The LSB Size (

n2 )
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The Number of LSBs (Y)

The LSB = 
n2  = 

82−

= 0.00390625

Y = Number of LSBs

= 845

And

X = 845 × 0.00390625
= 3.30078125 [5]

The “Direct Data Format” transmits and receives data as a two byte two’s 
complement binary integer. To interrupt or command a value received from 
the PMBus device, by this format the least burden on the PMBus device is 
provided.  [2] The  product  documentation  for  the  each  PMBus  device  shall 
describe which format is used for each PMBus command the device support.

This is a two byte, two’s complement binary integer, and this data format can 
also be used with any command that reads or sends a parameter value. If the 
device is using the “Direct Data Format” then it must be clearly mentioned in 
the product documentation.

3.3.2.9 Data formats for the output voltage and output voltage related parameters

The voltage data for commanding the output voltage can be in one of the 
different formats which depend on the type of the device.

A  linear  scale that  is  reported using a two byte  unsigned binary integer. 
Format that supports transmitting the VID codes via the PMBus. Finally the 
direct format which uses the equation and the device supplied coefficient. 

For reading an output voltage requires the two steps. The first step is to set 
which one of  the three formats the device uses  for  output voltage related 
data.

The VOUT_MODE command is issued when ever the format of the output 
voltage data changes. After the VOUT_MODE command is used to read the 
format of the output voltage data then the other commands are used to set or 
read related information e.g. VOUT_COMMAND is used to set the voltage to 
which the device set the output. [2]
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3.3.2.10 Data bytes for output voltage related commands

There are several commands that can be used to adjust the output voltage 
e.g.  VOUT_COMMAND,  VOUT_TRIM,  VOUT_OV_FAULT_LIMIT.  All  the 
output voltage commands use the two data bytes and the contents of these 
data bytes depends on the data format of the voltage in use and they are 
described below,

1. Linear Mode 

2. VID format

3. Direct format

In Linear Mode the data bytes for the VOUT_COMMAND and VOUT_MODE 
when using the linear voltage data format is shown in the figure 3-7 below [2],

Note that the “VOUT_Mode” command is  separately sent from the output 
voltage  commands  and  when  the  output  voltage  format  changes. 
VOUT_MODE is not sent every time an output voltage command is sent. [2]

Figure 3-7: Linear Format Data Byte. 

Similarly  in  VID  Format, the  data  byte  for  the  VOUT_COMMAND  and 
VOUT_MODE when using the VID voltage data format is shown in the figure 
3-8  below.  The  VOUT_MODE  command  is  sent  separately  from  output 
voltage related commands. The mode bits are set to 001b. VID code type is an 
unsigned binary integer. The values of the VID code is given in the table 3-1 
as under, [2]

Table 3-1: VID Types Supported By PMBus. 

VID Code Type Microprocessor Family
00h Not Used
01h Reserved For A Future Generation Intel 

Microprocessor
02h Reserved For A Future Generation Intel 

Microprocessor
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03h Reserved For A Future Generation Intel 
Microprocessor

04h Reserved For A Future Generation Intel 
Microprocessor

10h Reserved For A Future Generation AMD 
Microprocessor

11h Reserved For A Future Generation AMD 
Microprocessor

1Ch Reserved For Future Use
1Dh Reserved For Future Use
1Eh PMBus Device Manufacturer
1Fh PMBus Device Manufacturer

Figure 3-8: VID format Data Byte. 

Finally the direct format can be used to read output voltage related values. 
When  this  format  is  used  to  set  the  output  voltage  the  coefficients  are 
generally chosen by the PMBus device manufacturer. The minimum voltage 
to be commanded, results in a value of 0 for Y. The result of the equation for 
the  maximum value  to  be  commanded results  is  the  value of  2 16 -1.  The 
result of the calculation is converted to a 16 bit unsigned integer as shown in 
Figure 3-9 and transmitted as data bytes of a VOUT_COMMAND command. 
[2]

Figure 3-9: Direct Format Mode Data Bytes. 
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For setting and monitoring the output voltage and current, there are many 
commands that affect how a PMBus device responds to output voltage related 
commands.  The conceptual  description  about  these  commands is  given as 
follows but the PMBus device manufacturer do the actual implementation. [2]

3.3.2.11 VOUT_SCALE_LOOP and VOUT_SCALE_MONITOR

Usually in the device the output voltage is sensed through a resistive voltage 
divider as shown in the figure 3-10 [2] below. This resistive divider scales the 
output  voltage.  Most  of  the  devices  using  the  PMBus  device’s  protocol 
normally have this resistive voltage divider between the input and the output 
of the device control circuit. To allow the PMBus device to map between the 
commanded voltage such as 3.3 V and the voltage on the control circuit input, 
the VOUT_SCALE_LOOP command is used. The conceptual view of how the 
VOUT_SCALE_LOOP command is shown in the figure 3-11 below.

VOUT  (output  voltage)  is  processed  through  a  resistive  divider  with  Rk  
which is the ratio of the output to input, e.g. 3.3 is the output voltage but the 
desired voltage is 1.2 by the PMBus device so the  Rk  will be calculated as 
follows, [2]

3636.0
V3.3

V2.1 ==RK

Figure 3-10: Output Voltage Sensing In A Typical Power Converter. 
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Figure 3-11: Conceptual View of the Application of the VOUT_SCALE_LOOP Command. 

3.3.3 PMBus Command set for communication with “Point Of Load” 
(POL)

The  digital  power  design  is  made  for  parameter  monitoring,  optimal 
configuration, and increase in the efficiency with the reduce number of power 
supply components. 

The PMBus command specification is in two parts. Part 1 is the specification 
part.  This  part  describes  the  general  requirement  like  electrical  and 
transport interface. Part 2 describes the command language of the PMBus.

The PMBus commands which we will use to control/communicate with our 
POL are of 11 types which are Control Commands, Output Commands, Fault 
Limit  Commands,  Fault  response  commands,  Time  setting  Commands, 
Status  Commands,  Monitor  commands,  Identification  commands,  Other 
configuration commands, Group commands and Supervisory Commands

3.3.3.1 Control Commands

Operation

This command is normally used to turn on and off the unit. This is done with 
the conjunction of the control pins which is located physically located on the 
evaluation board 3E-CMM. This can be also used to set the output voltage to 
the  lower  or  the  upper  margin  limit  voltages.  Until  another  “operation” 
command is sent to the device the first command stays in operating mode. 
Table 3-2 [2] show the contents of the data byte.

Table 3-2: Data byte contents of OPERATION 
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Devices: ZL 2004

Command code: 0x01

Type: R/W Byte (Read/Write Byte)

Data length: one byte [2] [4]

ON_OFF_CONFIG

The ON_OFF_CONFIG command is used to configure the combination of the 
serial bus command and the CONTROL pin input needed to turn the unit on 
and off.  By using this combination we can observe how the unit responds 
after power is  applied.  The detail  of  the ON_OFF_CONFIG data bytes  is 
shown in the Table 3-3 [2] as under.
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Table 3-3: ON_OFF_CONFIG data bytes.

Devices: ZL2004

Command Code: 0x02

Type: R/W byte 

Data Length: one byte [2] [4]
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3.3.3.2 Output Commands (Voltage related)

VOUT_MODE

The data byte for  the VOUT_MODE command is  one byte.  This one byte 
consists of a three bit mode and a five bit parameter, as shown in the figure 
3-12. The three bit mode tells which data format the device is using among 
Linear, VID or Direct modes for the output voltage related command. The 
five  bit  parameter  tells  about  the  selected  mode,  for  example  which 
manufacturers VID codes are being used.

Figure 3-12: VOUT_MODE Command Data Byte Structure. [2]

When the  device  accepts  the  VOUT_MODE command,  the  mode  and  the 
parameters remains same until another VOUT_MODE is sent. When we send 
the VOUT_MODE command by using the SMBus Read Byte protocol, we get 
one byte in return with the mode and parameter as shown in the figure 3-12 
above.

Device: ZL2004

Command Code: 0x20

Type: Read byte

Data Length: One byte

Factory Value: Linear mode (exponent = -13). [2] [4]

VOUT_COMMAND

25



MEE10:32

The data bytes for the VOUT_COMMAND and VOUT_MODE when we use 
the  Linear  Voltage  Data  format  are  shown  in  the  figure  3-13.  The 
VOUT_COMMAND is not sent with the output voltage related commands 
and  if  the  output  voltage  format  is  changing.  VOUT_MODE  is  not  sent 
always when the output voltage command is sent.

 
Figure 3-13: Linear format data bytes. [2]

The mode bits are 000b that means this is the “Linear Mode”. So the voltage 
can be calculated from the formula:

Voltage = V.2N (by using this formula we can set the nominal value of the 
voltage).

Where Voltage will be in volts, V is a 16 bit unsigned binary integer and N is 
the 5 bit two’s complement binary integer.

Device: ZL2004

Command code: 0x21 

Type: R/W word 

Data length: 2 bytes

Data format: Linear mode. [2] [4]

VOUT_TRIM

The VOUT_TRIM is  used to set the fixed offset  voltage to output voltage 
command value. The end user uses this command to trim the output voltage. 
This command has two data bytes. The use of this command depends on the 
setting of the VOUT_MODE command. This command can not be used when 
using the VID format for the output voltage.

Device: ZL2004

Command code: 0x22
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Type: R/W word 

Data length: two bytes

Data format: Linear data format. [2] [4]

 VOUT_CAL_OFFSET

This command is used to apply the voltage of fixed offset to the command 
value of the output voltage. Normally the PMBus device manufacturers use 
this  command  to  calibrate  the  device  in  the  factory.  The 
VOUT_CAL_OFFSET command is consist of two data bytes. This command 
will not be used when using the device is working with the VID format for the 
output voltage. This command was also named as VOUT_CAL. [2]

Devices: ZL2004

Command: 0x23

Type: R/W word

Data length: two bytes

Data format: Linear mode. [4]

VOUT_MAX

This command is used to set the upper limit of the output voltage. When the 
PMBus supports this command, then it detects if there are any changes of 
output voltage larger then the value set by the VOUT_MAX command. This 
will be a warning condition not a fault condition. When the output voltage is 
tried to set more then the limit set by this command, the unit shall response 
as follows, 

The output voltage must be set to the VOUT_MAX.

The other bit will be set in t he status byte.

The VOUT bit will be set in STATUS_WORD.

The device must notify the host. [2] 

Devices: ZL2004

Command code: 0x24

27



MEE10:32

Type: R/W word

Data length: two bytes

Data format: Linear mode [4]

VOUT_MARGIN_HIGH

This command is used to load the units with the voltage to which the output 
can be changed when the OPERATION command is set to the “Margin High”. 
The data byte of this command is of two bytes. Which is formatted same as 
the setting of the VOUT_MODE command.

Device: ZL2004

Command code: 0x25

Type: R/W word

Data length: two bytes

Data format: Linear mode. [2] [4]

VOUT_MARGIN_LOW

This command is used to load the unit with the voltage on which the output 
will be changed when the OPERATION command is on / set to the “Margin 
Low”. This command is of two data bytes. These bytes are set according to the 
VOUT_MODE command. [2]

Device: ZL2004

Command: 0x26

Type: R/W word

Data length: two bytes

Data format: Linear mode

Unit: Volts. [4]
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VOUT_TRANSITION_RATE

When the PMBus gets the command “OPERATION” or “VOUT_COMMAND” 
that makes the output voltage to change. This command is then used to set 
the rate in “mV/ µ s” on which the output changes the voltage. This command 
has two data bytes. In our case this is formatted in the “Linear Data Format”. 

Devices: ZL2004

Command code: 0x27

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

VOUT_DROOP

This command is use to set the rate in mV/A. on this the voltage on output 
decreases with the increase in the current.  This is  used for the “Adaptive 
Voltage Positioning”  requirement.  Every device  uses  the  droop calculation 
based on the current with the programmed value.  It  does not depends on 
weather  any  other  unit  is  operating  in  parallel  with  there  outputs.  This 
command consists of the two bytes formatted in the “Linear Data Format”. [2]

Devices: ZL2004

Command code: 0x28

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]

MAX_DUTY

This command is usually used to set the maximum allowable duty cycle of the 
switching frequency. This command has two data bytes. The data format for 
this command is the “Linear Data Format”. This command must not be used 
to set the output voltage of the device. We always use the VOUT_COMMAND 
to set the output voltage.

Devices: ZL2004

Command code: 0x32
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Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

FREQUENCY_SWITCH

This  is  typically  used  to  set  the  switching  frequency.  This  switching 
frequency is in KHz. This command is composed of the two data bytes. The 
data bytes will be formatted in the Linear Data Format. [2]

Devices: ZL2004

Command code: 0x33

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]

IOUT_CAL_GAIN

This command was previously named as “IOUT_SCALE”. This command is 
normally used to set the ratio between the voltage and the current sense pins 
to the sensed current. Some devices used the fix current sense resistors. For 
this kind of devices it has the same value as the resistance of the resistors. 
This  command  can  also  be  used  to  calibrate  the  device  current  sensing 
circuit. 

Example: Automatic  test  equipment  can set  the  device  to  the  previously 
known output current.  The READ_IOUT command is  used to check what 
current the device have on output. Another measurement can also be taken 
from a different load current. “By using the known current drawn by the test 
device/equipment and the different current restored by the device, the test 
equipment  can  calculate  the  values  of  the  IOUT_SCALE  and 
IOUT_CALL_OFFSET to minimize the error in the current sensing circuit”.

Device: ZL2004

Command code: 0x38

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]
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IOUT_CAL_OFFSET

This command is used to set an offset to the IOUT reading. This command 
also uses to null out the offset in the circuit of the output current sensing. We 
can use  this  command with the  IOUT_SCALE command to  minimize  the 
error of the “current sensing circuit”.

Devices: ZL2004

Command code: 0x39

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

XTEMP_SCALE

This command is use to sets the scalar value which is used for calibrating the 
external temperature. The constants are used which are given in equation 
one  to  read  the  XTEMP  by  using  the  PMBus  command 
READ_TEMPERATURE_2. We can see the formula in equation 1.

READ_TEMPRATURE_2= 





×

SCALEXTEMP
mpratureExternalte

_

1
+

TXTEMPOFFSE ---------------- (1)

Device: ZL2004

Command code: 0xD9

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

XTEMP_OFFSET
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This command is used to set the scalar value that is used for calibrating the 
external temperature. The same equation is used as in XTEMP_SCALE to 
read the value of XTEMP via PMBus command READ_TEMPERATURE_2. 
This value must be zero.

Device: ZL2004

Command code: 0xDA

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

3.3.3.3 Fault Limit Commands

POWER_GOOD_ON

This command is used to set the voltage threshold for the indication of the 
Power-Good. This Power-Good is use when the output voltage increases then 
the POWER_GOOD_ON and is not asserted when the output voltage is less 
then the VOUT_UV_FAULT_LIMIT. This command is composed of two data 
bytes. These bytes are formatted according to the VOUT_MODE command 
setting. [2]

Device: ZL2004

Command code: 0x5E

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]

VOUT_OV_FAULT_LIMIT
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This command sets the VOUT over voltage fault thresh hold. This command 
composed  of  two  bytes  which  are  made  according  to  the  VOUT_MODE 
command setting. 

Device: ZL2004

Command code: 0x40

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]

VOUT_UV_FAULT_LIMITB

This command sets the value at the sense pin of the output voltage. The fault 
is masked until the device reaches the programmed output voltage. 

Device: ZL2004

Command code: 0x44

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

IOUT_OC_FAULT_LIMIT

This command is used to set the IOUT over current fault threshold. This is 
also used to set the value of the output current. The two data bytes of this 
command are formatted in the “Linear Data Format”.

Device: ZL2004

Command code: 0x46

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

IOUT_AVG_OC_FAULT_LIMIT
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This command sets the average output current/over current fault thresh hold. 
This command also shares the fault bit operation and the over current fault 
response with IOUT_OC_FAULT_LIMIT.

Device: ZL2004

Command code: 0XE7

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

IOUT_UC_FAULT_LIMIT

This command sets the amount of the sink current on the maximum. This is 
allowed  before  action  is  taken.  For  the  devices  having  the  synchronous 
rectifier in the output, the current can flow from the load into the output. 
This will be the case when the current will be said the sink current. When 
the current will flow from the unit to the output/load the current will be the 
sourcing current. [2]

Device: ZL2004

Command code: 0X4B

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]

IOUT_AVG_UC_FAULT_LIMIT

This command sets the output current undercurrent fault thresh hold. This 
will also share the fault bit operation and undercurrent (UC) fault response 
with IOUT_UC_FAULT_LIMIT. [2]

Device: ZL2004

Command code: 0XE8

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]
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OT_FAULT_LIMIT

This command set temperature in degree Celsius. By this temperature the 
device indicates the over temperature fault. This command is composed of the 
two data bytes. These bytes are formatted in the “Literal Data Format”.

Device: ZL2004

Command code: 0X4F

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

OT_WARN_LIMIT

This  command  also  set  temperature  in  degree  Celsius.  This  is  the 
temperature  on  which  the  device  should  indicate  the  over  temperature 
warning alarm. This command consist of the two data bytes. These bytes are 
formatted in the “Literal Data Format”. 

Device: ZL2004

Command code: 0X51

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

UT_WARN_LIMIT

This  command  sets  the  under  temperature  warning  threshold.  The 
temperature which is being set is in degree Celsius. This will indicate the 
under temperature warning alarm. The two data bytes of this command are 
formatted in the Linear Data Format. 

Device: ZL2004

Command code: 0X52

Type: R/W word
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Data length: two bytes

Data format: Linear data format. [4]

UT_FAULT_LIMIT

This  command  sets  the  temperature  in  degree  Celsius.  This  is  the 
temperature of the device on which it indicates the under temperature fault. 
The  two  data  bytes  of  this  command  are  formatted  in  the  “Linear  Data 
Format”.

Device: ZL2004

Command code: 0X53

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]

VIN_OV_FAULT_LIMIT

This  command is  use  to  set  the input voltage  that  causes  the  input  over 
voltage  fault.  The  two  data  bytes  of  this  command  are  formatted  in  the 
“Literal Data Format”. 

Device: ZL2004

Command code: 0X55

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]

VIN_OV_WARN_LIMIT

This  command sets  the  input  voltage  value.  This  value  causes  the  input 
voltage high warning. The data bytes of this command are formatted in the 
“Linear Data Format”. 

Device: ZL2004

Command code: 0X57

Type: R/W word

Data length: two bytes
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Data format: Linear data format. [2] [4]

VIN_UV_WARN_LIMIT

This command sets the input voltage (VIN) under voltage threshold warning. 
This value is typically greater then the input under voltage fault threshold. 
The  two  data  bytes  of  this  command  are  formatted  in  the  “Literal  Data 
Format”.  

Device: ZL2004

Command code: 0X58

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

VIN_UV_FAULT_LIMIT

This command sets the value of the voltage on input that causes an input 
under voltage fault. The two data bytes of this command are formatted in the 
“Linear Data Format”.

Device: ZL2004

Command code: 0X59

Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

MFR_VMON_OV_FAULT_LIMIT

This command sets the VMON over voltage fault threshold. This parameter 
(VMON) is equal to the 16 times the voltage which is applied to the VMON 
pin. The VMON over voltage warn limit is set automatically to the 90 % of 
this fault value. 

Device: ZL2004

Command code: 0XF5
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Type: R/W word

Data length: two bytes

Data format: Linear data format. [2] [4]

MFR_VMON_UV_FAULT_LIMIT

This voltage sets the undervoltage of the VMON fault threshold. This VMON 
parameter is equal to the 16x to the voltage which is applied to the VMON 
pin. The VMON under voltage warn limit is set to the 110% of this fault 
value automatically. 

Device: ZL2004

Command code: 0XF6

Type: R/W word

Data length: two bytes

Data format: Linear data format. [4]

3.3.3.4 Fault response commands

VOUT_OV_FAULT_RESPONSE

This command is used to configure the VOUT (output voltage) over voltage 
fault response. The two MSB (most significant bits) can be written as 01 or 
00. When the over voltage fault occurs these two bits will be set to 1:0 that 
will be bits 7:6 = 1:0. This means that the over voltage fault cannot be adjust 
to be ignore. The data bytes are in the format which is given in the section 
10.5.1 in the “PMBus specification part 2”. 

Device: ZL2004

Command code: 0X41

Type: R/W word

Data length: one bytes
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Data format: Custom. [2] [4]

VOUT_UV_FAULT_RESPONSE

This command tells the device that what action to take in response when the 
output under voltage fault occurs. This device also sets the “OTHER” bit in 
the STATUS_BYTE. VOUT bit in the STATUS_WORD. VOUT under voltage 
fault bit in the STATUS_VOUT register. [2]

Device: ZL2004

Command code: 0X45

Type: R/W word

Data length: one byte

Data format: custom. [4]

MFR_IOUT_OC_FAULT_RESPONSE

This  command  configures  the  output  current  (IOUT)  over  current  fault 
response. The command format will be the same like the PMBus standard 
response  for  temperature  and  voltage  faults.  The  delay  time  is  the  time 
between the resets.

Device: ZL2004

Command code: 0XE5

Type: R/W word

Data length: one byte

Data format: Custom. [2] [4]

MFR_IOUT_UC_FAULT_RESPONSE

This command is used to configure the IOUT under current fault response. 
The command format will be the same as the PMBus standard response for 
the temperature and voltage faults but not for that it sets the undercurrent 
status bit. The delay time is the time between the delay sets. 
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Device: ZL2004

Command code: 0XE6

Type: R/W word

Data length: one byte

Data format: Custom. [2] [4]

OT_FAULT_RESPONSE

This command gives the instruction to the device that what action to take 
when  the  over  temperature  fault  occur.  This  device  can  also  sets  the 
TEMPERATURE bit in the STATUS_BYTE. Over temperature fault bit in 
the STATUS_TEMPERATURE register.

Device: ZL2004

Command code: 0X50

Type: R/W word

Data length: one byte

Data format: Custom. [2] [4]

UT_FAULT_RESPONSE

This command gives the instruction to the device that what to do in response 
in  the  case  of  under  temperature  fault.  The  device  can  also  sets  the 
TEMPERATURE bit in the STATUS_BYTE. . Under temperature fault bit in 
the STATUS_TEMPERATURE register. [2]

Device: ZL2004

Command code: 0X54

Type: R/W word

Data length: one byte

Data format: Custom. [4]

VIN_OV_FAULT_RESPONSE

This command instructs the device what action can be taken in the case of 
input over voltage fault. 
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Device: ZL2004

Command code: 0X56

Type: R/W word

Data length: one byte

Data format: Custom. [2] [4]

VIN_UV_FAULT_RESPONSE

The  VIN_UV_FAULT_RESPONSE  command  gives  the  instruction  to  the 
device  about  the  actions  to  be  taken when  the  input  under  voltage  fault 
happens. [2]

Device: ZL2004

Command code: 0X5A

Type: R/W word

Data length: one byte

Data format: Custom. [4]

VMON_OV_FAULT_RESPONSE

This command configures the VMON over voltage fault response. Here the 
delay time will be the time between the reset attempts. 

Device: ZL2004

Command code: 0XFB

Type: R/W word

Data length: one byte

Data format: Custom. [4]

VMON_UV_FAULT_RESPONSE

This command configures the VMON under voltage fault response. The delay 
time will be the time between the reset attempts. 

Device: ZL2004

Command code: 0XF9
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Type: R/W word

Data length: one byte

Data format: Custom. [4]

OVUV_CONFIG

This  command  configures  the  output  voltage  and  the  UV  fault  detection 
feature as shown in the Table 3-4 as under.

Table 3-4: OV and UV fault detection feature configuration [2]

Device: ZL2004

Command code: 0XD8

Type: R/W word

Data length: one byte

Data format: Custom. [4]

3.3.3.5 Time setting Commands

TON_DELAY

This command sets the time in ms. This time will be from the instant when 
the start condition is received until the time when the output voltage starts 
to rise. The two data bytes of this command are formatted in the “Literal 
Data Format”. 

Device: ZL2004

Command code: 0X60
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Type: R/W word

Data length: two byte

Data format: Linear Data Format. [2] [4]

TON_RISE

This command sets the rise time of the VOUT after the TON_DELAY and 
ENABLE. The delay time is from the 0ms to 200ms. This will take place in 
the steps of 12.5 µ s.

Device: ZL2004

Command code: 0X61

Type: R/W word

Data length: two byte

Data format: Linear Data Format. [4]

 
TOFF_DELAY

This command is used to set the time in ms. This is between when the stop 
condition occurs and until the device stops transferring power to the output. 
The  two  data  bytes  of  this  command  are  formatted  in  the  “Literal  Data 
Format”.

Device: ZL2004

Command code: 0X64

Type: R/W word

Data length: two byte

Data format: Linear Data Format. [4]

TOFF_FALL

This command sets the time in the ms, from the end of the delay time turn-off 
until the zero is commanded for the voltage. This command can only be used 
with the  unit  which  can sink  the  enough  current  on  output  to  cause  the 
output voltage to decrease at the controlled rate. 

A 00h means the device ramps the output voltage down as fast as it has the 
capability. The two data bytes of this command are formatted in the “Literal 
Data Format”. [2]
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Device: ZL2004

Command code: 0X65

Type: R/W word

Data length: two byte

Data format: Linear Data Format. [4]

POWER_GOOD_DELAY

This command is use to set the delay applied between the asserting the PG 
pin and output exceeding the PG thresh hold. Here the delay time can be 
ranged from 0ms to 500s. This can happen in the step of 125ns. [2]

Device: ZL2004

Command code: 0XD4

Type: R/W word

Data length: two byte

Data format: Linear Data Format. [4]

3.3.3.6 Status Commands

CLEAR_FAULTS

This command is used to clear the fault bits. This command clears all the bits 
in all the status registers simultaneously. This command do not cause the 
device to restart because of the latched off for fault condition. If the fault is 
still present after the bits were cleared the fault bit will be set again and the 
host will be notified. This command is write only. [2]

Device: ZL2004

Command code: 0X03

Type: Send byte

Data length: 0

Data format: n/a. [4]

STATUS_BYTE
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This command returns the information in one byte. This one byte information 
contains the summary of the most critical faults. 

Device: ZL2004

Command code: 0X78

Type: Read byte

Data length: 1

Data format: Custom. [4]

STATUS_WORD

This command returns the information of the general status which is used to 
indicate subsequent status to be read for the more details. 

Device: ZL2004

Command code: 0X79

Type: Read Word

Data length: two bytes

Data format: Custom. [4]

STATUS_VOUT

This command sent the specific status of the output voltage.

Device: ZL2004

Command code: 0X7A

Type: Read byte

Data length: one byte

Data format: Custom. [4]

STATUS_IOUT

This command is use to get the output current (IOUT) specific status. 

Device: ZL2004

Command code: 0X7B
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Type: Read Byte

Data length: One byte

Data format: Custom. [4]

STATUS_INPUT

This command returns the status which is specific to the input.

Device: ZL2004

Command code: 0X7C

Type: Read Byte

Data length: One byte

Data format: Custom. [4]

STATUS_TEMPERATURE

This command returns the specific status of the temperature. 

Device: ZL2004

Command code: 0X7D

Type: Read Byte

Data length: One bytes

Data format: Custom. [4]

STATUS_CML

This command returns the memory, Logic and Communication status. 

Device: ZL2004

Command code: 0X7E

Type: Read Byte

Data length: One byte

Data format: Custom. [4]

STATUS_MFR
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This command is use to get the memory, Logic and Communication status. 
VMON fault and warning bits only apply to the ZL2004. The VMON warn 
threshold are set according to the equations given as under, [2]

VMON_UV Warn Limit = 110% x VMON_UV_FAULT_LIMIT ---------------- (2)

VMON_OV Warn Limit = 90% x VMON_OV_FAULT_LIMIT ------------------ (3)

Device: ZL2004

Command code: 0X80

Type: Read Byte

Data length: One byte

Data format: Custom. [4]

3.3.3.7 Monitor commands
READ_VIN

This command returns the input voltage of the device. The device will not 
acknowledge  this  command  if  USER_CONFIG  monitor  mode  will  not  be 
enabled.

Device: ZL2004

Command code: 0X88

Type: Read Word

Data length: Two bytes

Data format: Linear Data Format. [4]

READ_VOUT

This command returns the output voltage reading of the POL.  The device 
will not acknowledge this command if USER_CONFIG monitor mode will not 
be enabled.

Device: ZL2004

Command code: 0X8B

Type: Read Word

Data length: Two bytes
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Data format: Linear Mode. [4]

READ_IOUT

This command is use to get the output current reading. . The device will not 
acknowledge  this  command  if  USER_CONFIG  monitor  mode  will  not  be 
enabled.

 Device: ZL2004

Command code: 0X8C

Type: Read Word

Data length: Two bytes

Data format: Linear Mode. [4]

READ_TEMPERATURE_1

This  command  returns  the  reading  of  the  internal  temperature  of  the 
device/unit.  The  device  will  not  acknowledge  this  command  if 
USER_CONFIG monitor mode will not be enabled.

Device: ZL2004

Command code: 0X8D

Type: Read Word

Data length: Two bytes

Data format: Linear Data Format.

Units: Degree Celsius. [4]

READ_TEMPERATURE_2

This  command returns  the  reading  from the  external  temperature  device 
connected  to  XTEMP.  The  device  will  not  acknowledge  this  command  if 
USER_CONFIG monitor mode will not be enabled.

Device: ZL2004

Command code: 0X8E

Type: Read Word

Data length: Two bytes
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Data format: Linear Data Format.

Units: Degree Celsius. [2] [4]

READ_DUTY_CYCLE

This command returns the duty cycle during the ENABLE state. The device 
will not acknowledge this command if USER_CONFIG monitor mode will not 
be enabled.

Device: ZL2004

Command code: 0X94

Type: Read Word

Data length: Two bytes

Data format: Linear Data Format. 

Units: %. [2] [4]

READ_FREQUENCY

This command returns the measured operating frequency of the switch. The 
device will not acknowledge this command if USER_CONFIG monitor mode 
will not be enabled.

Device: ZL2004

Command code: 0X95

Type: Read Word

Data length: Two bytes

Data format: Linear Data Format.

Units:kHz. [2] [4]

MFR_READ_VMON

This command returns the value which is equal to the 16x the voltage applied 
to  the  VMON  pin.  The  device  will  not  acknowledge  this  command  if 
USER_CONFIG monitor mode will not be enabled.

Device: ZL2004

Command code: 0XF7
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Type: Read Word

Data length: Two bytes

Data format: Linear Data Format.

Units: V. [2] [4]

SNAPSHOT_CONTROL

By using this command if we will write one to the device, the device will copy 
the  SNAPSHOT  values  from  flash  to  the  32-byte  SNAPSHOT  command 
parameter. When we will write two to the device, the device will write the 
current SNAPSHOT values to the set location in flash. All the other values 
must be ignored. [2]

Device: ZL2004

Command code: 0XF3

Type: Read/Write Byte

Data length: one byte

Data format: Custom. [4]

SNAPSHOT

This command is composed of the 32-byte read-back of parametric and status 
values. 

Device: ZL2004

Command code: 0XEA

Type: Block Read

Data length: 32 bytes

Data format: Custom. [4]
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3.3.3.8 Identification commands

The PMBus protocol provides different commands to store and retrieve the 
manufacturer’s  inventory  information  of  the  device.  This  is  typically  a 
manufacturer  of  an  assembly  power  supply  or  dc-dc  converter.  The  data 
length  for  the  inventory  information  varies  from  the  manufacturer  to 
manufacturer. The data length for every type is not specified. Normally the 
device  product  documentation  has  the  device  inventory  information.  The 
SMBus  block  read  and  block  write  commands  are  used  to  retrieve  the 
inventory information. The blocks read and write commands require the first 
data byte be the number of the bytes to follow. 

Example: if  the  MFR_ID  is  six  bytes.  The  number  six  is  sent  by  the 
manufacturer plus the six bytes of the data, for the total of seven bytes. If the 
128 bytes memory is available before the MFR_ID is loaded, then 121 bytes 
are available after.

The manufacturer’s inventory information is always loaded by using the one 
byte ASCII characters.  Some of  the identification commands are listed as 
follows, [2]

DEVICE_ID

PMBUS_REVISION

MFR_ID

MFR_MODEL

MFR_REVISION

MFR_LOCATION 

MFR_DATE

MFR_SERIAL

USER_DATA_00

3.3.3.9 Other configuration commands

Some of the other configuration commands are given as under, 

MFR_CONFIG

USER_CONFIG

MISC_CONFIG
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PID_TAPS

PID_TAPS_ADAPT

INDUCTOR

NLR_CONFIG

TEMPCO_CONFIG

DEADTIME

DEADTIME_CONFIG

3.3.3.10 Group commands

Some of the group commands are given as follows, 

SEQUENSE 

TRACK_CONFIG

DDC_CONFIG

DDC_GROUP

ISHARE_CONFIG

INTERLEAVE

PHASE_CONTROL

3.3.3.11 Supervisory Commands

STORE_DEFAULT_ALL

This  command tells  the  PMBus  device  to  copy  the  whole  contents  of  the 
operating memory to the non-volatile default store memory. This command 
must not be use when the device is running/operating. [2]

RESTORE_DEFAULT_ALL

This  command  restores  PMBus  setting  that  were  stored  using  the 
STORE_DEFAULT_ALL command.  

STORE_USER_ALL
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This  command  instructs  the  PMBus  device  to  copy  the  contents  of  the 
operating  memory  to  the  non-volatile  user  store  memory.  This  command 
must not be used when the device is operating. This command is write only 
and have no data bytes. 

RESTORE_USER_ALL

Restores  the  PMBus  setting  that  were  stored  using  STORE_USER_ALL 
command.  Any  item  in  the  user  store  that  does  not  have  the  matching 
location in the operating memory is ignored.  

Some other supervisory commands are given as follows, 

RESTORE_FACTORY

PRIVATE_PASSWORD

PUBLIC_PASSWORD

UNPROTECT

SECURITY_LEVEL

3.4 Calling the PMBus from LabView

To call PMBus functions from the LabView, we must have a particular DLL 
in which the functions of the PMBus resides. Then we can call the functions 
which we want to perform the DLL of that PMBus. So in order to call the 
DLL from LabView we have to know what type of DLL it is. Normally there 
are two kinds of DLLs, C/C++ DLL and a Microsoft.NET DLL. A C/C++ DLL 
is a DLL which is generated from C, C++, java, FORTRAN, or the Visual 
Basic 6.0. The .NET DLL can be called as .NET assembly or in some cases 
just the assembly. In our case we must know that these two DLLs don’t work 
in  the  same  way.  For  example  the  .NET  DLL  uses  common  language 
Runtime (CLR) and .NET framework in order to manage the functions with 
in the DLL.

3.4.1 Calling the C/C++ DLL from LabView

As in our case the DLL we want to call in the LabView is the C/C++ DLL so 
we have to know the following information about that DLL,

We have to know the header file. In the case we don’t have the header file we 
have to know the function prototype definitions.
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We have to identify the function we want to call from the DLL. We have to 
see what kind of parameters the function contains, if the function contains 
primitive data type like int, char, double, or if the function contains complex 
data type like structs, arrays, or the vectors.

In our case the function we want to call does not contain any complex data 
type. We have the header file so we use the “shared library (.dll)” wizard 
because this is good tool in LabView from which we can import the DLL. It 
can  also  help  to  create  the  entire  library  for  the  DLL.  We can  find  this 
“shared  library  (.dll)”  in  LabView  under  Tools>>Import>>Shared  Library 
(.dll). After calling this node we have to continue with this wizard to call the 
function from the DLL which we called.

If we want to call the functions which don’t have any complex data types or 
header file, we first have to be sure that if the DLL we are using is actually 
the C/C++ DLL. Most of the programming environment generates the header 
file (*.h) with the DLL. If we want to call the C/C++ DLL with out the header 
(*.h) file then we will need the documentation for the functions we want to 
call. We have to identify the parameters for the functions we will call from 
inside  the  DLL.  After  identifying  the  parameters  we  can  use  the  “Call 
Library Function” node in the LabView to manually call the function.

If  we  want  to  call  the  function  in  LabView which  contains  complex  data 
types,  we  will  manually  use  the  Call  Library  Function  node  function  in 
LabView. With in configuration dialog we need to define the prototype of the 
function. If our complex data type is a structure and have more primitive 
data types like int., double, char, it is better to create a wrapper DLL from 
the C-Based language. 

3.4.2 Shared library Import wizard

The shared libraries are the section of the precompiled code that is linked 
with the main program dynamically at the run time. The DLLs is an example 
of the shared libraries which we can access in the LabView by using the Call 
Library Function Node. By the help of this node we can create the interface 
in LabView to call the preexisting or even the new libraries. The LabView 
2009 which we are using includes the Import Shared Library wizard. This is 
really a helpful Virtual Instrument generation tool from which we can save 
development time and a lot of effort. 
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The  Import  Shared  Library  wizard  automates  the  process  of  creating 
LabView  VIs  that  call  third  party  shared  libraries.  The  generated  VIs 
contains  the  “Call  Library  Function  Node”  which  accesses  the  selected 
function  from the Shared Library.  This  feature  accelerates  the  process  of 
integrating  the  shared  library  functions.  Most  importantly  this  feature 
minimizes  the  common  user  errors  when  configuring  the  setting.  These 
settings are data formats, wiring and the error handling etc. As this wizard is 
very user friendly and guides you to the process of setting the “Call Library 
Function Node”.

The Import Shared Library wizard normally requires the .DLL file and the 
corresponding header file after the wizard creates a LabView project library. 
This project library contains the set of the rapper virtual instruments and 
also the error report on the success of the VI generation.

Figure 3-14: Input and Output for the Shared Library Function Node.

3.4.3 Create a Wrapper for the Shared Library

To create a wrapper for the shared library we will first identify the shared 
library  we  want  to  access,  the  related  header  file  (*.h)  then our  “Import 
Shared Library” wizard.  Import Shared Library wizard uses these files to 
create a LabView project library (.lvlib) file.  This library contains the VIs 
that are used to call the shared library function like we did and is shown in 
the figure 3-15 below, 
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Figure 3-15: Creating VI wrappers for shared library.

We will select Tools>>Import>>Shared Library to launch the “Import Shared 
Library” wizard as shown in figure  3-16.

Figure 3-16: Shared Library opening wizard.

After selecting “Create VI’s” from the shared Library to create new LabView 
project library we can Update VI’s for a shared library to update an existing 
project library. After doing all this, click next as shown in figures 3-17.
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Figure 3-17: creating a VI for shared library.

Enter the path for the shared library file in the test box named as “Shared 
Library (.dll) File”. We can also use the browse property to find the file which 
we want to select. Normally the header file resides in the same folder as the 
shared library. The “Import Shared Library” wizard automatically takes the 
header file (*.h), if it’s not the case then we can always use the browse option 
as shown in Figure 3-18.

Figure 3-18: Importing the required DLL and related header file (*.h).
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In our case there is no need to enter any values in the next page (figure 3-18) 
because we are using the header file for that DLL we are using. If this is not 
the case then we can enter the other additional files in the “include paths” 
field. We can enter the predefined symbols as well.

The “import shared Library” wizard lists all the functions from the header 
file. We can select the function which we want to use or even we can use all 
the listed function and create the wrapper VI’s as shown in figure 3-19.

Figure 3-19: Selecting the functions to be used.

On the next page we can enter the name for the project library file and select 
the location in which we want to save the file. After this we can be able to 
select the “Error Handling Mode” which will be then used in the VI’s. “Error 
Handling Mode” shows how the errors are shown when the Error sub VI is 
called. We have the different Error Handling methods to select. In the next 
step the wizard shows the configuration of the “function calls” to the shared 
library. We can select the function name and browse the tabs to change or in 
order to add some documentation. We can expand the function and view the 
function  parameters  configuration,  make  modifications  or  even  add  the 
documentation to the data types.
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 The  wizard  automatically  determines  the  suitable  data  type  for  each 
parameter. Some times we could change the settings like the values which 
are passed by the pointers cannot be identified only as an input or as an 
output. It can be defined as both by clicking next button we can continue. We 
can also view the HTML report that LabView creates and it will be in the 
same folder where the project library file resides. As a last step we have to 
examine  the  generated  VI’s.  The  utility  automatically  creates  the  most 
appropriate  icons  for  every  function  and  document  the  VI(s)  using  the 
information we entered in the wizard. If we want to update the VI’s what we 
have to do is to run the wizard again and select the “Update VI’s for a shared 
library”. An example is shown in the figure 3-20.

Figure 3-20: Front panel and the block diagram.

Chapter 4

4 Programming Information about 
ZL_PMBus API

In this  session the API (application programming interface)  of  the “Zilker 
Lab”  will  be  explained  that  how the  “Zilker  Lab”  API  interacts  with  the 
computer through the USB port. It also explains how the functions reside 
inside of that API, works. How I used the API of the ZL_PMBus in LabView 
2009 will also be explained in this chapter.
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4.1 Overview for the Zilker Labs API

The ZL API helps us to develop the applications by the help of the ZilkerLabs 
PMBus interface. This interface is a PMBus to USB converter available on 
our evaluation board which is 3E-CMM. The figure 4-1  [4] explains how the 
data flows from the PMBus device to the computer.

Figure 4-1: Zilker Lab PMBus Interface Data Flow Diagram. 

The  application  which  we  are  developing  will  need  this  ZL_PMBus  API 
shown in Figure 4-2  [4]. It will be defined how the LabView application will 
need  to  link  ZL_PMBus.dll,  by  using  the  ZL_PMBus  header  file 
(ZL_PMBus.h).  After calling the function which resides in that header file 
(ZL_PMBus.h)  through  LabView  it  must  be  verified  that  the  application 
using the Zilker Lab API (ZL_PMBus API) must have the FTDI FTD2XX 
driver  (FTD2XX.dll).  This  is  due  to  the  reason because the  “Zilker  Labs” 
PMBus interface uses the FT232BQ USB-to-UART converter. 

Figure 4-2: Application Hierarchy and driver calls. 

4.2 Functions Simulations in Labview

Here I will explain all the functions which we developed in the LabView after 
calling the ZL_PMBus dll. 
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4.2.1 ZL_DLLVersion

This function gets the version of the dll which we are using. The function 
prototype is “ZL_VERSION ZL_DLLVERSION (void)”. There is no parameter 
in this function and the return value will  be numeric  as it  will  store the 
numbers for the revision.

Block Diagram

This is the block diagram of the function in LabView 2009. As we know from 
the function prototype/definition, we will need just the function return. So we 
will get the DLL version of the DLL which we are using. This function return 
must be numeric. We will define this in the next step is how we can adjust 
the parameters in the “Call Library Function Node“in LabView according to 
the function definition.

In the block diagram of the ZL_DLLVersion we have a “Call Library Function 
Node”. This node has an error input to the “Call Library Function Node” an 
error output from the “Call Library Function Node“ and as we can see (figure 
4-3) we have the “sub VI” in this VI. This sub VI is the “Error Converter VI”; 
This VI is used to check the possible errors in the Virtual Instrument (VI).

Figure 4-3: ZL_DLL Version Block Diagram.

Front Panel
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As in the figure  4-4 below,  the front  panel  of  the “ZL_DLL_Version.vi”  is 
shown. After we make the block diagram in the LabView we can control that 
“Block Diagram” from the “Front Panel”. The controls are the Inputs and the 
Indicators are the Outputs in the LabView. That means as we create the 
controls and the indicators in the block diagram we can see them as the input 
and the output in the front panel. We can see there is only one output in the 
block diagram as shown in Figure 4-4 as we defined it that way in the block 
diagram.

Figure 4-4: ZL_DLL Version Front panel.

Call Library Function Node

Here I will explain what is the call library function node and how we can set 
the parameters in the call library function node. In order to call a DLL file of 
some programming language, as in our case this is the C++ DLL, we have to 
know the function prototype of the particular function we want to call from 
our desired DLL. After having the information about that function we can 
use  the  “Call  Library Function”  node  to  get  that  function  to  work  in  the 
LabView. In order to do that we have to configure the call library function 
node according to the function definition. As we can see in the figure 4-5 
below, there are four parameters in the “Call Library Function” node we can 
adjust. These are Function, Parameters, Callbacks, and Error Checking.
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In the “Function” we have to define the function or the path of the DLL from 
which  we  want  to  call  the  particular  function.  Then we  have  to  give  the 
function name of the function we wish to use from the DLL and in this case 
the function name is ZL_DLLVersion. We already defined that path of the 
DLL so the prototype of our desired function will  automatically be chosen 
from the LabView. In the end we have to set the thread from “Run in UI 
thread” and “Run in any thread”.  Calling convention is “C” in our case.

Figure 4-5: Call Library Function Node of ZL_DLL version (Finction)

The second and the most important part of the “Call Library Function” node 
is  the  “Parameter”.  In  the  parameter  we  have  set  the  parameter  of  the 
function we want to call. For this we have the information of the function 
prototype of the function resides in the DLL. As in this case we just have one 
function return type, this we can see in the program (figure 4-6) as well. That 
is the “return type” and this must be the numeric and unsigned 32-bit integer 
according to the function definition. So we adjust the parameter according to 
the function information in this “Call Library Function” node.

Figure 4-6: Call Library Function Node of ZL_DLL version (Parameters).
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The third parameter is the callbacks which we will explain in section 4.2.2. 
The fourth and the last parameter we need to adjust is the Error Checking. 
We  can  select  one  out  of  three  which  are  “Maximum”,  “Default”,  and 
“Disable”. It’s good to have the default condition always.

Figure 4-7: Call Library Function Node of ZL_DLL version (Error Checking).

Error converter

As we mentioned above there is a sub VI that also exist in the main VI which 
is ZL_DLLVersion. The name of this sub VI is error converter sub VI. This 
explains the error handling of the function.

Block Diagram 

Here I will explain the block diagram (figure 4-8) of the sub VI. There are two 
possibilities  which  can  occur  during  the  function  execution.  Which  are  if 
there is no error and the condition is true, In this case no error will be sent to 
the output and the function will give the output properly. If error will occur 
then the condition will become false and the error will be sent to the output of 
the error converter VI.
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Figure 4-8: Error Converter Sub VI of ZL_DLL version (Block Diagram).

Front Panel

As we can see under (figure 4-9), this is the front panel of the sub VI of the 
ZL_DLLVersion. According to the block diagram we can see the error code 
output in the front panel, and a string.

                        Figure 4-9: Error Converter Sub VI of ZL_DLL version (Front Pannel).
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4.2.2 ZL_FWVersion

This function extracts the version of the firmware running on the MCU and 
this command only runs for the firmware of  revision 02 and greater.  The 
function  prototype  is  “ZL_STATUS  ZL_FWVersion  (const  ZL_HANDEL 
deviceHandel, ZL_FW_Version *version);”. There are two parameters in this 
function which are “DeviceHandel” and the “*Version”. And the return value 
will be 0 for the ZL_STATUS if successful and if not then it will return error 
code.

Block Diagram

This  is  the  block  diagram  (figure  4-10)  of  the  function  ZL_FWVersion. 
According to the function definition we have the total of three parameters in 
this function. That means we will define the “Call Library Function” node 
according  to  the  function  prototype.  That  is  shown  in  the  block  diagram 
(figure 4-10). We have the two inputs and the one out put and the error in 
and error out. The inputs are “deviceHandle” and the output will be forward 
version of the “DLL” and the function return in case of error. We will also 
have the sub VI which is error converter as well in this main VI. 

Figure 4-10: Block Diagram of function ZL_FWVersion.
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After developing the block diagram in the LabView, according to the function 
definition we will  be able to control this block diagram by using the front 
panel. The front panel is shown in figure 4-11. As we can see in the front 
panel (figure 4-11) there is only one input and two outputs in the front panel. 
The input which we can give in the front panel is device handle in this case 
and the possible output is the version of the DLL and the function returns in 
case of error. The function returns the definition of the error if it occurs. We 
can also consult the documentation in order to know about the error.  For 
example if the value return by the function return is “-1” that means this is 
the generic PMBus error.

Figure 4-11: Front Panel of function ZL_FWVersion.

Call Library Function node

Now we will set the required parameters in the call library function node. In 
this case the function we want to call from the DLL is the “ZL_FWVersion”.

67



MEE10:32

Figure 4-12: Call Library function Node of function ZL_FWVersion (Function).

For this function we have the three parameters to be explained as shown in 
Figure 4-13. These are return type, device handle, and version. The return 
type will be the same as before and the device handle will be the same as 
return type.

Figure 4-13: Call Library function Node of function ZL_FWVersion (Parameters).

In the third parameter which is “callbacks” we can reserve a function from 
the DLL. We can unreserved a function from the DLL during the execution of 
all the function from the DLL. We can abort a function during the execution. 
For example if we set the abort to the ZL_DetectDevice then during execution 
when the device will be detected the whole function will be aborted. 
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Figure 4-14: Call Library function Node of function ZL_FWVersion (Callbacks).

The last  parameter which is  Error Checking will  be set on default  as we 
explained in the text above this can be seen in the figure 4-15.

Figure 4-15: Call Library function Node of function ZL_FWVersion (ErrorChecking).

Error Converter Sub VI

Here I will explain the error converter VI of the ZL_FWVersion DLL; this will 
work  same  as  the  ZL_DLLVersion.  In  this  section  I  will  explain  the 
programming information of the block diagram. 

Case structure
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The green border we can see in the diagram below is  the case structure. 
There  can be  one  or  more  cases  or  the  sub  diagrams,  only  one  of  which 
executes  when  the  structure  executes.  The  value  which  is  wired  to  the 
selector terminal determines which case to execute and that can be integer, 
Boolean, or a string type. The black boarder under the green one is also the 
case structure and that executes in the same way as the green one and the 
value wired to this case structure is “true” or “False”. We can also add or 
delete the case by right clicking the border of the structure. We can use the 
labeling tools for entering the values in the case selector label and then we 
can configure the values handled by each case.

Error code

                                                                                                                                 SS: 4-1

This is the data type of the wire and can be given as error code [32-bit integer 
(-214783648 to 2147483647)]).

Error in (no error)

                                                                                                                        SS: 4-2

This can accept the information about the error wired from the previously 
called  VI’s.  By  using  this  information  it  decides  if  any  functionality  is 
bypassed in the event of errors from other VI’s. We can also check the details 
of the error by right clicking the error in on the front panel and by selecting 
“Explain warning by that short cut menu”. The more information about the 
error is as under, 

 : Status (Boolean (true or false))                                                                                     SS: 4-
3

: Source (string)                                                                                                              SS: 4-
4        

: Code (long[32-bit integer (-214748348 to 2147483647 )])                                   SS: 4-
5

: This is the cluster of three elements.                                                            SS: 4-6
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Error cluster from error code.vi

Figure 4-16: Error Cluster.

That is used to convert an error or the warning code to an error cluster. This 
VI is useful when we receive the return value from the shared library call or 
when we return the user defined error codes.

Figure 4-17: Error Converter Sub VI of function ZL_FWVersion (Block Diagram).

In the front panel of the error converter block diagram we can see the inputs 
and the outputs like usual. 
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Figure 4-18: Error Converter Sub VI of function ZL_FWVersion (Front Panel).

4.2.3 ZL_DeviceScan

This will  give us all  the interfaces of  the ZilkerLab PMBus which will  be 
attached with the computer. We can also get the serial numbers for all  of 
these devices, so we will be able to choose the required device by the serial 
number.  For  example  we  can  open  the  device  by  the  serial  number 
(ZL_openDeviceBySerial).  There  will  be  three  parameters  which  are 
“numDevice”,  “deviceSerials”,  “deviceName”  in  this  function.  The  return 
value will be 0 for ZL_STATUS if successful, if not then the error code will be 
returned.

Block Diagram

This is the block diagram (figure 4-19) of the function ZL_DeviceScan. As we 
can see in the diagram below, we have a “Call Library Function” node. We 
have one input and two outputs. There is a function return, “Error in”, “Error 
out” and a “sub VI” in this “Block Diagram”. We also defined the function 
definition  under  the  heading  “Zl_DeviceScan”.  According  to  this  function 
definition we will set the parameters of the “Call Library Function” node as 
well. We will also see the description of this function later in the text. 
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Figure 4-19: Block Diagram of Function ZL_DeviceScan.

Front Panel

This is the front panel of the block diagram (figure 4-20) which we made in 
the LabView 2009. From this front panel we will control the block diagram 
and we will be able to see the inputs and the outputs. We will be able to give 
the  required  values  in  these  inputs  and  outputs  in  this  front  panel.  For 
example here the inputs are the device name, the out puts are the device 
serial number and the number of devices.

Figure 4-20: Front Panel of Function ZL_DeviceScan.
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Call Library Function

                                                                                                                                      SS: 4-
7

The figure 4-12 below shoes the “Call Library Function” node of the function 
ZL_DeviceScan. Here we will give the required parameters. In the Function 
name dialog box we will define or set the function we want to call from the 
DLL. In this case this is ZL_DeviceScan. 

Figure 4-21: Call Library Function Node of function ZL_DeviceScan (Function).

In  the  “Parameters”  we  have  to  define  the  parameters  according  to  the 
function we are calling. In this function we have to define four parameters 
which are returntype,  numDevices,  deviceSerials,  and deviceName. In the 
parameter the numDevices will be the numeric unsigned 32-bit integer and it 
pass pointer to value. The data format of the device serials will be “Handles 
by value” and type is “adapt to type”. In the device name the type is string 
and the string format is C-string pointer.
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Figure 4-22: Call Library Function Node of function ZL_DeviceScan (Parameters).

In call backs we will not adjust any parameter like we will not reserve or 
abort any function during execution. “Prototype for these procedures” will be 
selected automatically by the LabView.

Figure 4-23: Call Library Function Node of function ZL_DeviceScan (Callbacks).

In the error checking box we will adjust it on the default. We can change this 
if we want to from default to maximum or disable as shown in the figure 4-24.
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Figure 4-24: Call Library Function Node of function ZL_DeviceScan (Error Checking).

4.2.4 ZL_DetectDevice

This function will be used to confirm if the device handle is open, and is used 
to show the error if the individual handle is passed. The function prototype is 
“ZL_STATUS ZL_DetectDevice (const ZL_HANDEL deviceHandel, const char 
*devicename)”.  There  are two parameters  in this  function,  “deviceHandle” 
and “*deviceName”.  The return value will be 0 for ZL_STATUS if the device 
handle exist, if not then the error will be generated.

Block Diagram

The diagram given as under (figure 4-25) is the block diagram of the function 
“ZL_DetectDevice”. In this block diagram we have a “Call Library Function” 
node, one input and the two outputs. The input is the device name and the 
out put is the devices handle.

Figure 4-25: Block Diagram of Function ZL_DetectDevice.
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Front Panel

As we can observe in the front panel of this block diagram (figure 4-26), that 
if we will give the name of the device as the input then we will get the device 
handle as the out put and the function return in case if there is any error 
occur. 

Figure 4-26: Front Panel of Function ZL_DetectDevice.

Call Library Function

As we know this is the most important node in order to call any third party 
“DLL” from LabView. We have to have the information about the function 
prototype if we ever want to use this node of the LabView. In the function box 
the most important thing we have to do is to adjust the function name of the 
function we want to use and give the path of the library or the required DLL 
file.
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Figure 4-27: Call Library Function Node of Function ZL_DetectDevice (Functions).

In the “parameter” box we will adjust the parameters of the device handle 
which are “passed by value” and they are numeric unsigned 32-bit integer. 
The device name will be the string and the string pointer is C string pointer.

Figure 4-28: Call Library Function Node of Function ZL_DetectDevice (Parameters).

The call backs will be the same in which the “prototype for these procedures” 
and “function prototype” will be defined. We can see these parameters in the 
figure 4-29 below as well.
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Figure 4-29: Call Library Function Node of Function ZL_DetectDevice (Callbacks).

Error Converter or ZL_STATUS

In this section I will describe how the block diagram will look like if some 
error will be occurred and how it looks when there will be no error. As this 
“error converter VI’s” are the sub VI’s and these are ZL_STATUS VI’s. What 
is ZL_STATUS? the ZL_STATUS is the signed long variable that is mostly 
used to return if the command will be successful or not. The point to be noted 
here is only the DLL version 0.4 or the greater includes the following status 
codes. 

API-Wide Error Codes

ZL_PMBUS_OK                                                              0 // no error

ZL_PMBUS_ERR_GENERIC                                               -1

ZL_PMBUS_ERR_DEVHANDLE                                        -2

ZL_PMBUS_ERR_TRANS_DATA_INV                              -3

ZL_PMBUS_ERR_TRANS_DATA_UNDERRUN               -4

ZL_PMBUS_ERR_TRANS_DATA_OVERRUN                  -5

ZL_PMBUS_ERR_TRANS_TIMEOUT                               -6 [4]

Error codes related to sending PMBus data

ZL_PMBUS_ERR_SEND_START                                      -100

ZL_PMBUS_ERR_SEND_REP_START                             -101

ZL_PMBUS_ERR_SEND_ADR                                          -102

ZL_PMBUS_ERR_SEND_REP_ADR                                 -103

ZL_PMBUS_ERR_SEND_CMD                                         -104
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ZL_PMBUS_ERR_SEND_PARAMLEN                            -105

ZL_PMBUS_ERR_SEND_PARAM                                    -106

ZL_PMBUS_ERR_SEND_PEC                                          -107

ZL_PMBUS_ERR_SEND_STOP                                        -108 [4]

Error codes related to receiving PMBus data

ZL_PMBUS_ERR_RECV_PARAMLEN                              -140

ZL_PMBUS_ERR_RECV_PARAM                                      -141

ZL_PMBUS_ERR_RECV_PEC                                            -142 [4]

 

PMBus- specific user input errors

ZL_PMBUS_ERR_BAD_TTYPE                                         -170

ZL_PMBUS_ERR_BAD_CMDLEN                                     -171

ZL_PMBUS_ERR_NUMDEVICES_IS_ZERO                    -172 [4]

If there will be error then the block diagram of the sub VI will be same like 
the one given as under in figure 4-30.
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Figure 4-30: Error Converter Sub VI of function ZL_DetectDevice (Block Diagram with Error).

 If there will be no error then the block diagram of the error converter sub VI 
will be the same as the block diagram shown in the figure 4-31 as under and 
the condition is true in this case.

Figure 4-31: Error Converter Sub VI of function ZL_DetectDevice (Block Diagram with no error).

The front panel will be the same for both of these block diagrams (Figure 4-
30, Figure 4-31) with error and without error. As it is shown in the block 
diagrams (Figure 4-30, Figure 4-31) the out put will be the error code.
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Figure 4-32: Error Converter Sub VI of function ZL_DetectDevice (front pannel).

4.2.5 ZL_NumberOfDevices

This function just returns the number of the devices which will be connected 
to  the  computer.  The  function  prototype  will  be  “ZL_STATUS 
ZL_NumberOfDevices  (unsigned  long  *numberDevices,  const  char 
*deviceName)”.  The  parameters  in  this  function  are  two  which  are 
“numDevices”  and  “deviceName”.  The  return  type  will  be  zero  for 
ZL_STATUS if successful if not then the error will be returned.

Block Diagram

This is the block diagram (Figure 4-33) of the function ZL_NumberofDevices. 
In this block diagram there is a call library function node. We will fist adjust 
or give the parameters to this “Call Library Function” node and then we will 
put the controls and the indicators to the “Call Library Function” node. In 
this block diagram we have the one input and the two outputs. The input is 
the name of the device and the confirm output is the number of devices. In 
the case lf the error occur the “function return” will be the second out put of 
the function. There is also a sub VI in this ZL_NumberofDevices and which is 
the error converter sub VI.

82



MEE10:32

Figure 4-33: Block Diagram of Function ZL_NumberOfDevice.

Front Panel

In the front panel of the block diagram figure 4-33 we can see the controls 
and  the  indicators  as  the  input  and  the  output.  The  front  panel  of  this 
function (Figure 4-34) looks like as in the diagram we can see as under.

Figure 4-34: Front Panel of Function ZL_NumberOf Devices.

Call Library Function

Now we will give the right parameters in the call library function node. As 
the function we want to call is the ZL_NumberofDevices so we will give this 
function name in the “Function Name” tab.
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Figure 4-35: Call Library Function Node of Function ZL_NumberOf Devices (Functions).

In the second tab which is the “parameter” tab we will define the parameters 
according  to  the  function  definition  we  want  to  call.  There  are  three 
parameters  according  to  the  function  definition,  which  are  returntype, 
numdevice, devicename. In “numDevice”.

The data will be numeric and unsigned 32-bit integer. The device name will 
be a string and with the c-string pointer string format.

Figure 4-36: Call Library Function Node of Function ZL_NumberOf Devices (Parameters).
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There will be no reserve, unreserved or abort functions in the callbacks, and 
the rest will  be defined automatically from the LabView, e.g.  the function 
prototype.

Figure 4-37: Call Library Function Node of Function ZL_NumberOf Devices (Callbacks).

The error checking will be the same as before which is the “default” out of 
maximum and disable.

Figure 4-38: Call Library Function Node of Function ZL_NumberOf Devices (Error Checking).

Error converter

The  sub  VI  is  the  error  converter  sub  VI  in  the  main  VI  of  the 
ZL_NumberofDevices. The block diagram of this sub VI is shown in figure 4-
39 as follows. The structure will be the same as it was defined in the text 
above.
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Figure 4-39: Error Converter Sub VI of Function ZL_NumberOf Devices (Block Diagram).

The  front  panel  of  this  sub  VI  block  diagram  includes  only  the  two 
parameters that are the error code and the string. The error code will give 
the error if the function will return any error.

Figure 4-40: Error Converter Sub VI of Function ZL_NumberOf Devices (Front Panel).

4.2.6 ZL_OpenDevice by Name

This function will open the device, which will have the required device name. 
The  function  prototype  is  “ZL_STATUS  ZL_OpenDeviceByName 
(ZL_HANDLE *deviceHandle  char  *deviceName)”.  The  parameters  of  this 
function will be “deviceHandle” and “deviceName”. The return value will be 0 
for the ZL_STATUS if successful otherwise the error code will be returned.
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Block diagram

In the block diagram of the function ZL_OpenDeviceByName there are two 
inputs and the two outputs. The one of the output will occur in the case of the 
error. There is one sub VI in this main VI and the “error in” and “error out”.

Figure 4-41: Block Diagram of Function ZL_OpenDeviceByName.

Front panel

In the front panel of this block diagram shown in figure 4-42, there are seven 
boxes  which  are  deviceHandle,  deviceHandleout,  deviceName, 
deviceNameout, function return, error in and the last is error out. The control 
or the input will be the deviceName and the deviceHandle. 
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Figure 4-42: Front Panel of Function ZL_OpenDeviceByName.

Call Library Function

As we know one of the four tabs in the “Call Library Function” node is the 
“Function” tab and which is mostly configured when we call the DLL file. At 
that time the parameters are adjusted for this tab. 

Figure 4-43: Call Library Function Node of Function ZL_OpenDeviceByName. (Functions)

As in the figure 4-44 below we can see the parameters of the one function 
which is return type. For the other two parameters device handle and the 
device name it will be type numeric signed 32-bit integer for device handle 
and type string c- string pointer string type for the device name.
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Figure 4-44: Call Library Function Node of Function ZL_OpenDeviceByName. (Parameters)

The call backs will be the same as before that means it will be adjusted when 
we first call the function through “Call Library Function” node, 

Figure 4-45: Call Library Function Node of Function ZL_OpenDeviceByName. (Callbacks)

The error checking will be default like it was in the function described before 
this.
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Figure 4-46: Call Library Function Node of Function ZL_OpenDeviceByName. (Error Checking)

Error Converter sub VI

This  is  the  block  diagram of  the  sub  VI  (figure  4-47)  which  is  the  error 
converter  sub  VI.  It  converters  the  error  code  to  the  error  cluster.  It  is 
beneficial when the user defined error codes will be returned.

Figure 4-47: Error Converter Sub VI of Function ZL_OpenDeviceByName (Block Diagram).

As in the figure 4-48 below, we can see the front panel of the block diagram of 
the sub VI. If we notice we can see the sub VI as well over the top of the front 
panel. There will be only one output in this front panel which is the error 
code. This error code is the user defined error code as it was defined in the 
text above.
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Figure 4-48: Error Converter Sub VI of Function ZL_OpenDeviceByName (Front Panel).

4.2.7 ZL_OpenDeviceBySerial

This function opens the device by the serial  number.  In order to use this 
function  we  have  to  use  the  ZL_DeviceScan  function  first.  The  function 
prototype  is  as  “ZL_STATUS  ZL_OpenDeviceBySerial  (ZL_HANDEL 
*deviceHandel,  ZL_SERIAL  *deviceSerial)”.  The  parameters  will  be 
“*deviceHandel”  and  “*deviceSerial”.  The  return  value  will  be  0  for 
ZL_STATUS in the case of success otherwise the error code will be returned.

Block Diagram

This is the block diagram for the function ZL_openDeviceBySerial.  In this 
block diagram we have a “Call Library Function” node which is the main part 
when we call the function from the dll.  We will configure this call library 
function node in the text under the definition of the “Call Library Function”. 
We have a sub VI in this block diagram and here the input can be changed 
according to the output we want to have.
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Figure 4-49: Block Diagram of Function ZL_openDeviceBySerial.

Front Panel

This is the front panel of the block diagram (figure 4-50) explained above. In 
this front panel we give the values as an input according to the outputs we 
want to have. As here we are using the function ZL_OpenDeviceBySerial that 
means on this stage we have to have the serial number of the device which 
we want to open. We can get the serial number of the attached devices by 
using the function “ZL_DeviceScan”. After having the serial number we can 
give the serial number as an input. The “device handle” as an input.
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Figure 4-50: Front Panel of Function ZL_openDeviceBySerial.

Call Library Function

In the call library function node we will again set the parameters but it can 
never be the same because it alters according to the function definition. The 
function we want to use we have to configure this according to that. In the 
function tab we will give the path of dll in which our desired function resides. 
After giving the path we will give the name of the specific function we want 
to use and the function prototype. We can also check the box which is “specify 
path on diagram” by doing this we will be able to see path on the front panel 
of our function as well. The calling convention will always be C because we 
are calling C dll. 

Figure 4-51: Call Library Function Node of Function ZL_openDeviceBySerial. (Functions)

In the parameter tab we have to define the three parameters. We can take 
information about how many parameters we can define in order to make this 
function  active.  We have  to  define  the  three  parameters  and  we  get  this 
information about the parameters from the programming information of the 
DLL we are calling.  The three parameters we will  define here will  be the 
returntype,  deviceHandle,  deviceSerial.  The  device  handle  will  be  the 
numeric type unsigned 32-bit integer. The deviceSerial will be Adopt to type 
and handle by value.
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Figure 4-52: Call Library Function Node of Function ZL_openDeviceBySerial. (Parameters)

In callbacks the “prototype for the procedure” and the “function prototype” 
will be defined.

Figure 4-53: Call Library Function Node of Function ZL_openDeviceBySerial. (Callbacks)

The  error  checking  criteria  will  be  same as  before  that  is  “Default”.  The 
function prototype will be according to function we are using.
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Figure 4-54: Call Library Function Node of Function ZL_openDeviceBySerial. (Error Checking)

Error converter

This is the sub VI of main VI which is  ZL_OpenDeviceBySerial. There are 
two  case  structures  in  this  block  diagram.  The  “condition  error”  and  “no 
error” are wired with upper case structure and the condition true or false is 
wired with the inner case structure.

Figure 4-55: Error Converter Sub VI of Function ZL_OpenDeviceBySerial (Block Diagram).

In the figure 4-56 below we can see the front panel of the sub VI, and on the 
top of the front panel we can see the sub VI as well. There is the out put error 
code and the string is present on this front panel.
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Figure 4-56: Error Converter Sub VI of Function ZL_OpenDeviceBySerial (Front Panel).

4.2.8 ZL_CloseDevice

This function closes the device and the function prototype for this function 
will  be  “ZL_STATUS ZL_CloseDevice  (const  ZL_HANDEL deviceHandel)”. 
There will be one parameter “deviceHandel” and return value will be 0 for 
ZL_STATUS in the case of success otherwise will return error code.

Block diagram

As  shown  in  Figure  4-57  this  is  the  block  diagram  of  the  function 
ZL_CloseDevice. In this block diagram we have only the one input and one 
output. The input is the device handle; this is the pointer to the device we 
want to close. The out put will be the function return in the case of the error.

Figure 4-57: Block Diagram of Function ZL_CloseDevice.
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Front panel

The Figure 4-58 below is the front panel of the block diagram of  function 
ZL_CloseDevice. As we can give the input to this device handle in the format 
we defined in call  library function node.  In this  case we can give it  as  a 
numeric value. 

Figure 4-58: Front Panel of Function ZL_CloseDevice.

Call Library Function

In this node we will define the function which we want to use in the “function 
name” tab, and the path to library. This path will always be the same for 
every function because this is the path of DLL in which all function resides. 
We can give only the name of function we want to use, and then LabView will 
extract the attributes of that particular function from that dll. 
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Figure 4-59: Call Library Function Node of Function ZL_CloseDevice (Functions).

There  are  only  two  parameters  we  will  define  in  this  tab  which  are 
returntype,  and  device  handle,  this  is  because we  only  want  to  close  the 
desired device. We just need to give the pointer to the device which we will 
want to close. This pointer will be information of the device handle. So the 
device handle will be the numeric unsigned 32-bit integer. The return type 
we can see in Figure 4-60 that what parameters are adjusted for that.

Figure 4-60: Call Library Function Node of Function ZL_CloseDevice (Parameters).

Error checking will be the default as shown in the Figure 4-61. 
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Figure 4-61: Call Library Function Node of Function ZL_CloseDevice (Callbacks).

4.2.9 ZL_PMBUS_Write

The command given for the PMBus transmission can be Write Byte, Send 
Byte,  or  Block  write  transfer.  The  function  prototype  for  this  function  is 
“ZL_STATUS  ZL_PMBUS_Write  (const  ZL_HANDEL  deviceHandle,  const 
unsigned  char  numDevices,  PMBUS_RW_TRANSFER  *pmTrans);”.  The 
parameters  for  these  functions  are  “deviceHandle”,  “numDevices”  and 
“pmTrans”.  The  return  value  will  be  0  for  the  ZL_STATUS  if  successful 
otherwise an error code will be returned.

Block Diagram

There are different inputs and different outputs in the block diagram. For 
this function there is extended command protocol. The extended command 
protocol allows for an extra 256 command codes. This is done by making the 
command code two bytes. The first byte which is low data byte is the reversed 
value indicating that extended command format is being used. The second 
byte which is high order byte is the command to be executed.
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Figure 4-62: Block Diagram of Function ZL_PMBUS_Write.

Front panel

As we can see in the front panel below in figure 4-63 there are just first six 
places are shown. There are total of 256 places. By using this front panel we 
can write to PMBus so we can give the different inputs which depend on the 
output we want to get. That means we have to set the parameters in a way 
that we can get our desired address. We get the related parameters from the 
programming information. 

Example

Const unsigned char operation = 0x01; //PMBus Command Definition 

ZL_STATUS myStatus; 

PMBUS_RW_TRANSFER pmTrans; 

//Setup PMBus transfer struct for a Write Byte transmission 

pmTrans.address = 0x20; 

pmTrans.transferType = TTYPE_PMBUS_WRITE_BYTE; 

pmTrans.cmdLength = 1; 

pmTrans.cmdBytes[0] = operation; 
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pmTrans.paramLength = 1; 

pmTrans.paramBytes[0] = 0x40; //Perform a "Soft-Off" 

myStatus = ZL_PMBUS_Write( deviceHandle, 

1, //numDevices 

&pmTrans); [4]

 In this example we have a PMBus command. By this command we can get 
our required output, as “OPERATION” command is used in C code above. In 
order to get the “OPERATION” command to work we will need parameter, 
pmTrans.address,  pmTrans.transferType,  pmTrans.cmdLength, 
pmTranscmdBytes[0]  pmTrans.paramLength,  and  pmTrans.paramBytes[0]. 
This example is used to write a byte to the PMBus. 

Figure 4-63: Front Panel of Function ZL_PMBUS_Write.

Call Library Function

In the function tab we will declare the name of the function we want to use 
and the path of the dll file. 
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Figure 4-64: Call Library Function Node of Function ZL_PMBUS_Write (Functions).

There are four parameters we will  define here,  returnType,  deviceHandle, 
numDevice,  pmTrans.  As  we  got  this  information  from the  programming 
information of the dll file we are using. We can see the example above under 
the heading of front panel of the ZL_PMBus_Write. The device handle will be 
the type numeric and datatype unsigned 32-bit integer pass by value. The 
numDevice will be the numeric unsigned 8-bit integer. The pmTrans will be 
Type adapt to type and data format will be handles by value.

Figure 4-65: Call Library Function Node of Function ZL_PMBUS_Write (Parameters).
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The callbacks will consist of the function prototype and the prototype of these 
procedures.

Figure 4-66: Call Library Function Node of Function ZL_PMBUS_Write (Callbacks).

Error checking will be “default”.

Figure 4-67: Call Library Function Node of Function ZL_PMBUS_Write (Error Checking).

Error Converter

This is the sub VI block diagram which is shown in figure 4-68.
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Figure 4-68: Error Converter Sub VI of Function ZL_PMBUS_Write (Block Diagram).

This is the front panel of the block diagram of the sub VI which is shown in 
figure 4-69. We can see the sub VI on the top of the front panel as well.

Figure 4-69: Error Converter Sub VI of Function ZL_PMBUS_Write (Front Panel).

The  timing  diagram of  this  function  is  also  shown  and  explained  in  the 
“Appendix - 1”.
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4.2.10 ZL_PMBUS_READ

Through this function PMBus transmission is performed in the form of Read 
Word, Receive Byte, or Read Byte type. There are two parameters for this 
function “deviceHandel”, “pmTrans”. The function prototype for this function 
will be “ZL_STATUS ZL_PMBUS*_READ (const ZL_HANDLE deviceHandel, 
PMBUS_RW_TRANSFER *pmTrans)”.  The  return  value  will  be  0  for  the 
ZL_STATUS if successful otherwise an error code will be returned.

Block Diagram

This is the block diagram (Figure 4-70) of the function ZL_PMBus_Read. The 
way  of  working  of  this  block  diagram  is  more  or  less  same  like  the 
ZL_PMBus_Write. That means there is an extended command protocol for an 
extra 256 command codes. There is a sub VI of “error converter” a call library 
function  node,  the  controls  and the indicators  are  presented in this  block 
diagram (figure 4-70) given below.

Figure 4-70: Block Diagram of Function ZL_PMBus_Read.

Front Panel

In the front panel we can give the different inputs in order to get the different 
outputs same as we can do in the PMBus_Write function. There are 256 input 
command codes excluding the input of device handle. How we can be able to 
give the input to the pmTrans will be explained in the example below,

Example

#define ALERT_RESPONSE_ADDRESS 0x0C 

ZL_STATUS myStatus; 

PMBUS_RW_TRANSFER pmTrans; 
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//Setup PMBus transfer struct for Receive Byte transmission 

pmTrans.address = ALERT_RESPONSE_ADDRESS; 

pmTrans.transferType = TTYPE_PMBUS_RECV_BYTE; 

myStatus = ZL_PMBUS_Read( deviceHandle, 

&pmTrans ); 

if(myStatus) { //Exit if error occured 

printf("Error in Receive Byte Example.\n"); 

printf("(This is likely due to no faults\ 

present on any devices)\n\n"); 

return; 

} 

//Otherwise, Print byte contents 

printf("Receive Byte Contents: %#02x,\ 

meaning a device at address %#02x has a fault.\n", 

pmTrans.paramBytes[0], 

(pmTrans.paramBytes[0]>>1) & ~(0x80) ); [4]

In  this  example  code  the  “ALERT_RESPONSE_ADDRES”  command  of 
PMBus is used. In order to use this command properly we will need different 
parameters which we will  give as an input in the front panel. The inputs 
which we will give to the front panel in this case will be pmTrans.address, 
pmTrans.transferType. We will get the output on pmTrans.paramBytes[0] as 
shown in Figure 4-17.
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Figure 4-71: Front Panel of Function ZL_PMBus_Read.

The  timing  diagram of  this  function  is  also  shown  and  explained  in  the 
“Appendix - 1”.

Call Library Function

In this call library function node which is for the function ZL_PMBus_Read, 
we can give the function name we want to use and the path of the dll we are 
using. Function prototype will be selected automatically.

Figure 4-72: Call Library Function Node of Function ZL_PMBus_Read. (Functions)
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There are three parameters we have to set in order to get this function to 
work.  The parameters are returntype,  deviceHandle, pmTrans. The device 
handle will be numeric and 32-bit integer. The type of pmTrans will be Adapt 
to type and data format will be handles by value.

Figure 4-73: Call Library Function Node of Function ZL_PMBus_Read.  (Parameters)

The  callbacks  will  be  the  same  as  before  but  depending  on  the  function 
requirements we are using.
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Figure 4-74: Call Library Function Node of Function ZL_PMBus_Read. (Callbacks)

Error checking will be default. 

Figure 4-75: Call Library Function Node of Function ZL_PMBus_Read.  (Error Checking)

Error Converter

The error converter is the sub VI for the main VI which is ZL_PMBus_Read. 
The figure 4-76 below is the block diagram of the error converter vi.

Figure 4-76: Error Converter Sub VI of Function ZL_PMBus_Read (Block Diagram).
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To control the block diagram as we always have the front panel. This front 
panel is automatically generated when we make the block diagram in the 
LabView. The front panel of the sub VI is shown as under in Figure 4-77.

Figure 4-77: Error Converter Sub VI of Function ZL_PMBus_Read (Front Panel).

4.2.11 ZL_PMBUS_SetPEC

This function disables or enables the Packet Error Checking (PEC) for the 
device.  The  function  prototype  for  this  function  is  “ZL_STATUS 
ZL_PMBUS_SetPEC (const ZL_HANDLE deviceHanle, const unsigned char 
PECFlagIn);”.  There  are  two  parameters  for  this  function  which  are 
“deviceHandle” and PECFlagIn.  The ZL_STATUS is 0 (ZL_PMBUS_OK) if 
successful, if not then a defined error will be returned.

Block Diagram

In the block diagram of the function ZL_PMBus_SetPEC we have two inputs 
and one output. There is a call library function node and a sun VI of the error 
converter, the error in and the error out.
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Figure 4-78: Block Diagram of Function ZL_PMBus_SetPEC.

Front Panel

In the front panel of this functions block diagram we can give the inputs to 
the PMBus in order to get our required mean.

Figure 4-79: Front Panel of Function ZL_PMBus_SetPEC.

Call Library Function Node
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In the “call library function” (CLF) node for the function ZL_PMBus_SetPEC 
in “function” tab we can declare the function name of the function we want to 
use from the dll.

Figure 4-80: Call Library Function Node of Function ZL_PMBus_SetPEC.  (Functions)

There are three parameters we have to declare in order to use the function 
correctly  as  given  in  Figure  4-81.  The  three  parameters  are  returntype, 
deviceHandle, PECFlag. The device handle we will declare as numeric 32-bit 
unsigned integer. The PECFlag will be the numeric signed 8-bit interger.

Figure 4-81: Call Library Function Node of Function ZL_PMBus_SetPEC.  (Parameters)

The callbacks will  be set automatically from the LabView as per function 
which is to be used.
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Figure 4-82: Call Library Function Node of Function ZL_PMBus_SetPEC. (Callbacks)

The error checking will be default like it will be the same for the setting we 
adjust.

Figure 4-83: Call Library Function Node of Function ZL_PMBus_SetPEC. (Error Checking)

Error Converter

This is the sub VI which deals with the error if some error occurs. The block 
diagram of this VI is given as under in the figure 4-84.
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Figure 4-84: Error Converter Sub VI of Function ZL_PMBus_SetPEC (Block Diagram).

The front panel of this block diagram of sub VI will look like the one which is 
given as under in the figure 4-85.

Figure 4-85: Error Converter Sub VI of Function ZL_PMBus_SetPEC (Front Panel).

4.2.12 ZL_PMBUS_GetPEC

If we will wish to see whether the Packet Error Checking (PEC) is disabled or 
enabled we will use this function. There are two parameters in this function 
“deviceHandle”, “PECFlagOut” and the ZL_STATUS is 0 (ZL_PMBUS_OK) if 
successful, if not then a defined error will be returned.

Block Diagram
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There is the block diagram of the function ZL_PMBUS_GetPEC is shown in 
the figure 4-86 below. In this block diagram we have the call library function 
node, the controls, the indicators and the error converter sub VI.

‘
Figure 4-86: Block Diagram of Function ZL_PMBUS_GetPEC.

Front Panel

The front panel of this VI is shown in the figure 4-87 below. We can give the 
device handle as an input to this front panel.

Figure 4-87: Front Panel of Function ZL_PMBUS_GetPEC.

Call Library Function Node
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In  the  “Function”  tab  of  CLF  node  we  can  set  the  function  name  as 
ZL_PMBUS_GetPEC. It is normally adjusted when we call the dll from the 
call library function node first time.

Figure 4-88: Call Library Function Node of Function ZL_PMBUS_GetPEC (Functions).

There are total of three parameters we will  adjust which are return type, 
device  handle,  and PECFlagOut.   The  device  handle  will  be  the  numeric 
unsigned 32-bit integer. The PECFlagOut will be string with a string format 
C-string pointer.

Figure 4-89: Call Library Function Node of Function ZL_PMBUS_GetPEC (Parameters).
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The callbacks will be adjusted according to the function we called.

Figure 4-90: Call Library Function Node of Function ZL_PMBUS_GetPEC (Callbacks).

The error checking will be default as shown in Figure 4-91.

Figure 4-91: Call Library Function Node of Function ZL_PMBUS_GetPEC (Error Checking).

Error Converter

The  error  converter  is  the  sub  VI  in  main  VI  of  the  function 
ZL_PMBUS_GetPEC.  This  will  be  the  same  as  all  other  sub  VI’s  of  the 
functions and it executes in the same manner as well. 
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Figure 4-92: Error Converter Sub VI of Function ZL_PMBUS_GetPEC (Block Diagram).

The front panel of this VI is given as under in Figure 4-39, 

Figure 4-93: Error Converter Sub VI of Function ZL_PMBUS_GetPEC (Front Panel).
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Chapter 5

5 Evaluation kit connection with 
computer

The 3E evaluation kit  is  developed to present number of  opportunities by 
using digital control in power devices. This kit provides information needed 
in order to perform experiment the features of Ericsson’s solution for digital 
POL regulators. We will see how a network of point of load devices can be 
adapted to suit the specific of logic devices. [8]

5.1 Features of Evaluation Kit

Some of the important features of the 3E Evaluation kit is given as under

The 3E evaluation board is a prototyping board form which makes it possible 
to test and experiment with the features of bus complaint Ericsson digital 
POL regulator and DC-DC converters.

20A  POL  regulator-  engineering  prototypes  of  PM  Bus  complaint  POL 
regulator.

The Graphical user Interface (GUI) allows you to process memory read and 
write transactions to the POL regulator. [8]

5.2 Configuration of the Kit

GUI Component

We have the advance license level.

When we scan and refresh the device we got the model name, address, input 
and output voltage in the device bar.

Our detail window provides four tabs which are as under.

Standard PMBus configuration

Specific Configuration

Device Monitoring

File Input Output View
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The help and transaction log windows shows help text and        transaction 
between the 3ECMM software and device connected to the application. [8]

5.2.1 Standard PMBus Configuration Pane

This part shows the parameters which we can deal with and we can also 
change  the  values  of  these  parameters  in  this  pane.  There  are  eight  sub 
panes in the configuration pane. These sub panes are as under, 

Device Information

Device Control and Margining

Output Voltage

Save and Setting form EEPROM

Input Voltage

Turn on and Turn off Configuration

Output Current

Temperature

The  device  information  is  normally  set  by  manufacturer  of  the  power 
converter. It has the information like “device ID”, “model” and “revision” etc. 
By the device control we can on and off the device by the PMBus and CTRL 
pins. In the Output voltage panel, the output voltage related parameters can 
be set that is output voltage, over voltage setting, under voltage setting etc. 
In the save setting from EEPROM we can save desired setting. The PMBus 
device operates from the values e.g. the commanded output value is stored in 
the volatile  memory.  This  volatile  memory is  the operating memory.  This 
phenomenon can be explained in Figure 5-1 below, 
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Figure 5-1: Configuration setting saving procedure description. 

The GUI of the standard PMBus communication pane is shown in the Figure 
5-2 below,
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Figure 5-2: The 3E CMM Standard PMBus configuration.

5.2.2 Specific Configuration Pane

This pane opens for users with advance license. The ‘specific configuration’ 
view tab contains specific parameters to control IC of the devise. This panel 
also allows setting and viewing of these parameters, these parameters are 
not  part  of  the  standard PMBus protocol.  In  this  pane we can deal  with 
setting and operating different parameters. These parameters are mentioned 
as under, 

Manufacturer Configuration

User Configuration

Non-Linear response configuration

PID coefficient

Dead time Configuration

Average current setting

Interleave
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In the manufacture configuration panel we can deal with the parameters like 
current  sense  blanking  delay,  temperature  sensor  control,  current  sense 
control  etc.  In  the  part  of  the  user  configuration  we  normally  deals  with 
adjusting and setting the parameters like SMBus master clock rate, SMBus 
timeout  inhibit  etc.  Due  to  the  nonlinear  response  function  it  becomes 
possible to implement the transient recovery improvement for the large load 
steps. In this panel we are also able to deal with the parameters like the NLR 
Enable, Hi side threshold etc. 

The GUI of the specific configuration panel is shown in the figure 5-3 below,

Figure 5-3: Specific configuration panel.

5.2.3 Device Monitoring View Panel

This window has two different parts, one screen with devise status and other 
for  plotted.  In  The  device  monitoring  screens  the  input  voltage,  output 
current, output voltage and temperature is plotted for the power converter. 
The following parameters are monitored,

Output current
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Input voltage 

Temperature at the internal temperature sensor

Output voltage 

Device status

In the device status panel the warning and the fault status of the input and 
output  voltage  is  shown.  In  this  panel  we  can also  see  the  status  of  the 
communication.  The communication status can be shown in the ways like 
communication faults, auto clear faults etc. the figure 5-4 shows the GUI of 
the device monitoring panel. 

Figure 5-4: Device Monitoring View panel.
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Chapter 6

6 Hardware Architecture and the Block 
Diagram of NI PCI-6111 12-Bit, 5 
MS/s/channel

The hardware architecture and the block diagram of the NI PCI 6111 will 
briefly be explained in this chapter. 

6.1 NI PC I- 6111

The NI PCI devices are the jumper and switch less multi input and output 
device for the PCI bus. This devise is a multifunction analog digital device for 
the PCI bus computers. This device features “analog to digital converter” of 
12- bits per channel with two sampling analog inputs. As the 6111 devices 
are switch less and jumper less DAQ device, this can make it possible for 
National Instrument MITE bus interface chip that connects the device to the 
PCI I/O bus. 

With  DAQ  devices  this  is  not  easy  to  synchronize  several  measurement 
functions to the common timing event. The PCI-6111 device has the real time 
system  Integration  (RTSI).  By  using  this  RTSI  we  can  synchronize  the 
different measurement functions to a common trigger. [10] [9]

6.1.1 NI – DAQ Software

The device we are using in our project is the S-Series multifunction I/O DAQ 
device. The NI DAQ driver software has an “application program interface” 
MAX. We can call  this “application program interface” from the LabView, 
which we are using to handle the NI-DAQ device. The DAQ assistant is used 
to configure the virtual channels and the measurement tasks for our device. 
This DAQ assistant is the graphical way to configure the virtual channels. 

6.1.2 NI – DAQ Hardware

The hardware of  PCI 6111 is shown in Figure 6-3 below. We have to install 
this hardware in to the applicable PCI system slot. Insert in device in the 
place, do it gently don’t force. We must secure the device mounting brackets 
on the back of the computer panel rail. The NI PCI DAQ devices with the 
universal PCI connector are supported in the PCI buses. 
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Our device also has the test panel for testing the device functionality like the 
ability to generate and acquire the signal. 

6.1.3 Attach signal lines to PCI 6111

We can attach the sensors and the signal lines to the terminal block for our 
installed device. Open the device name in MAX and see pin assignments of 
the device. We can also be able to view the connection diagram of NI DAQ 
mx. The physical channel of NI-DAQmx is the pin on which we can generate 
or  measure  the  analog  or  the  digital  signals.  The  virtual  channel  of  NI 
DAQmx puts the name to the physical channel and its setting, e.g. the input 
terminal connections and scaling information. With in NI DAQmx we can use 
the DAQ assistant to configure virtual channels and task in our application 
software (LabView) and also in MAX. [9]

6.1.4 NI DAQ device and LabView Signal Express

As the NI devices can be controlled by the LabView. There is also software 
called MAX which is used to test the specific functionality of the NI DAQ 
device. By using MAX we can acquire and generate the signal. As shown in 
the figure below. 

Figure 6-1: MAX View panel for controlling DAQ PCI device.
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When we take the measurement by the software MAX it look likes Figure 6-
1.  We  can  do  the  same  process  even  more  good  and  graphically  more 
elaborately  by  using  the  LabView.  LabView consist  of  views  that  display 
various types of the information. The primary view will appear in center of 
the screen (application window). This application window contains the tabs 
such as the data view tabs.  LabView can display both the graph and the 
legend table in order to display the scalar measurement from the DC output 
as shown in the figure 6-2 below, 

 

Figure 6-2: LabView control panel for controlling DAQ PCI device.
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Figure 6-3: NI PCI-6111 hardware chip.

6.2 Block Diagram of PCI – 6111 

Some important  parts  of  block  diagram will  be  explained  in  the  sections 
below, 

6.2.1 Analog Input

This section of NI-6111 device can be configured via software. By using the 
application  software  we  can  select  different  analog  input  configurations. 
Some of  analog input categories are explained below,

6.2.2 Input Mode

The NI-6111 devices  support  the  differential  input  mode only.  This  input 
mode provides two channels. These channels use the two analog input lines. 
One  line  is  connected  with  the  positive  input  of  programmable  gain 
instrumentation amplifier  (PGIA),  the second line  connect  to  the negative 
input of the PGIA. [9]

6.2.3 Input Coupling

The NI 6111 devices can be configured for the AC or DC input coupling. We 
have  to  use  AC coupling  when the signal  contains  large  DC components. 
When we use AC coupling we remove DC offset for the input amplifier and 
amplify only AC component. [9]

6.2.4 Analog Output

Our 6111 device supplies two channels for the analog output voltage on the 
Input Output connector. The range is fixed on bipolar -10v to +10v. 
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6.2.5 Analog Input Signal Connection

The  analog  input  signals  for  NI  6111  device  are  ACH <0..3>+  and  ACH 
<0..3>-. The ACH <0..3>+ signals are routed to positive input of the PGIA 
and the signal connected to ACH <0..3>- are routed to negative input of the 
PGIA.  The  PGIA can be  used  differently  by  different  configurations.  The 
figure 6-4 of PGIA of NI-6111 is shown as under, 

Figure 6-4: NI-6111 device PGIA. [10]

The  PGIA  applies  common  mode  voltage  rejection  and  gain.  PGIA  also 
presents the high input impudence to the input signal (analog) connected to 
NI-6111. The signals are routed to positive and negative terminal of PGIA on 
the  input.  The PGIA converts  these  two input signals  to  a  signal  that  is 
difference between these two input signals multiplied by the gain setting of 
amplifier. The output voltage of amplifier is the ground for the device. The NI 
6111 device A/D converter measures the output voltage when it does the A/D 
conversion. The block diagram of the NI-6111 device is shown in the figure 
below. [9]
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Figure 6-5: Block diagram for the PCI 6111 device. 
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CHAPTER 7 

7 Conclusions 
The following conclusions can be made on bases of the research and results 
we got in this project. 

I achieved the real time communication with the BMR450 DC/DC converter. 
By doing this we will be able to give the alternative voltages on the output of 
the  DC/DC  converter.  We  can  also  use  our  own  application  development 
software to program our NI devices. Our application development software 
which we used in our project was NI LabView.  I also designed a test bench 
for the development of the functionality of BMR450.

It is also concluded that it is better to use the LabView because we can then 
do the real time communication with our NI hardware’s. 

The communication between the two different hardware’s in the same GUI, 
by using the LabView. 
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7.1 Future study

This study was limited to the communication with 3E evaluation board. The 
LabView GUI was developed to communicate with BMR 450 by using the 
PMBus standard protocol.  In this study, few commands were tested by using 
the LabView GUI. The most of the work done was related to reading and 
writing the out voltage related commands. 

An open issue is to use other commands of PMBus to set the parameters of 
BMR450. These commands can be monitoring commands, status commands, 
different voltage and current related commands. As in this study the VI for 
reading and writing the input and output voltage is designed same as it is the 
VI’s for other parameters can be designed. The other parameters can be the 
temperature of the board. The filters can also be implemented on the output 
voltage from the POL. The method of how to implement the filter  is  also 
shown in  this  research.  The  smoothing  filter*  is  also  implemented.  More 
guide line how to implement the filter can be taken from the “Appendix 1” 
“ZL_PMBus_Write” block diagram.

It should also be very interesting to get the data from the DAQ device and 
give the same data to the BMR 450. We can also do the calculations on the 
data which is received on computer by the BMR450 and give that data to the 
PCI 6111. This is possible to do all this work by using the LabView. 

So,  it  should  be  very  interesting  to  investigate  all  above  possible  further 
improvement for PMBus with LabView features in next studies.

______________________________________________________________________

*Smoothing Filter: Smoothing filters are also called low-pass filters because they let low frequency components pass and reduce the 

high frequency components.
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Chapter 8 

8 Summary
The main objective of  this  thesis  project  was to find out  how the PMBus 
communication can be done. To understand the PMBus communication and 
the commands which are to be used to instruct the PMBus. Then to be able to 
do  this  communication  through  LabView  it  was  must  to  understand  the 
LabView software.  In  LabView the  GUI was  developed  which  can do  the 
communication with the POL (BMR450). That means we were able to give 
the  commands  to  the  POL  via  PMBus  through  the  LabView.  To  set  the 
output voltage, output current, input voltage, input current, are some of the 
parameters  we were able to  adjust  by using the PMBus in LabView. The 
main problem in doing all this process was to understand the data format 
which is to be used to handle the different parameters. For output voltage 
related commands different data format was used and for the input voltage 
related commands different data format was suppose to be used. 
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As in this project we were using the NI DAQ devices as well, so we did some 
research  on these  devices.  How these  devices  work,  the  features  of  these 
devices, input output modes to be used to deal with NI PCI DAQ devices. We 
used  the  PCI  6111  DAQ  device  in  our  project.  There  were  different 
programming  choices  which  could  be  used  to  deal  with  the  NI  PCI  6111 
device out of then we used the LabView. 

Second most important work was to understand the working of the DC/DC 
converter,  the POL, BMR450. In order to do the communication with this 
POL we did a brief research on the PMBus communication. As it is explained 
in the chapter 3 how the PMBus command set can be used. There were many 
commands which could be used to send the instruction to the PMBus each of 
them were explained briefly in chapter 3. 

After doing all this research the main goal of the project was to develop a 
GUI  in  the  LabView.  This  GUI  which  is  developed  is  able  to  send  the 
instruction to the PMBus in the form of command set and we can also use the 
LabView to deal with our second hard ware which is PCI 6111. So that was a 
good  achievement  to  make  this  PMBus  communication  to  perform  in 
LabView.  There  are  a  total  of  12  functions  that  was  made  to  do  the 
communication with the POL via PMBus. All these function are explained 
with the schematics in the chapter 4. The brief introduction of the GUI which 
was shipped with the BMR450 is also explained in this research for better 
understanding of how the PMBus command can work and how we can adjust 
the different parameters. 

This study has also proposed the way to communicate with the PCI 6111 in 
the LabView. In the beginning of the research the LabView Signal Express 
was used for this communication but then we switched to the LabView for 
better  results.  The  hardware  related  information  of  NI  board  is  also 
explained in chapter 6. 
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APPENDIX І. Timing Diagrams
ZL_FW_VERSION

In this function there is one input. The input is “Device Handle”. When we 
give the device handle in the input we get the forward version of the device. 
The device handle is 63383416 and the output which is the forward version is 
48, 52, and 32. We can see that in the timing diagram in the figure 1. 
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Figure 1. Front panel of function ZL_FWVERSION

ZL_DEVICE_SCAN
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In this function there is one input. The input is the name of the device which 
is “Zilker Labs PMBus Interface”. When we give input to this function we get 
the two outputs which are number of devices attached to the computer and 
the  serial  number  of  the  device  attached.  We can see  the  outputs  in  the 
timing diagram in Figure 2 as under, 

Figure 2. Front panel of function ZL_Device_Scan
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ZL_Number_Of_Devices 

In this function there is only one input to the function. The input is the name 
of the device. The output is the number of devices attached to the computer. 

Figure 3. Front panel of function ZL_NumberOfDevices

ZL_OpenDeviceByName

In this function there is one input. The input to the function is name of the 
device. The output of this function is the “number of devices attached to the 
computer”. As we can see in the figure 4 below the number of devices in this 
case is “one”.
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Figure 4. Front panel of the function ZL_OpenDeviceByName

ZL_OpenDeviceBySerial

 There are two inputs for this function. The inputs are the “Device Handle” 
and the “Device Serial”. The device which we will give here we got it from the 
function  “ZL_DeviceScan”.  We can see  the  inputs  and  the  outputs  in  the 
timing diagram as under. 
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Figure 5. front panel of function ZL_OpenDeviceBySerial

ZL_PMBus_Read

This function is used to read the different parameters from the PMBus. The 
Input to this function depends on the parameter we want to read. 
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Figure 6. Front panel of function ZL_PMBus_Read

Example  

This example expresses reading the input voltage. By reading input voltage 
means  that  the  data  we  will  get  will  be  in  the  two  bytes.  So  we  will 
follow/implement the following C++ code in LabView, 
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[4]

According  to  this  code the inputs  to  the  function  will  be  “Device  Handle” 
which is “63390256”. The pmTrans address will be 0x20. This address will be 
same  always  because  our  point  of  load  (POL)  is  on  this  address  of  the 
evaluation  board.  The  pmTrans  transferType  will  be 
“TTYPE_PMBus_READ_WORD” which  will  be  “6”  according  to  the  Zilker 
Labs programming information. The input pmTrans cmdLength will be “1”. 
The pmTrans cmdByte[0] will be the command we want to give to PMBus. In 
this  case  our  command  will  be  “READ_VIN”.  We  will  give  input  on 
cmdBytes[0] in decimal format. The hexadecimal of the command READ_VIN 
is  0x88 and the decimal  value is  “136”.  We can see these inputs  and the 
output in the timing diagram as under. 
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Figure 7. front panel of function ZL_PMBus_Read (for input voltage).

In the figure 7 we can see the output voltage of the unit. The two bytes value 
from PMBus and the binary and decimal values of the input voltage. The 
output voltage is on the parameter bytes 0 and 1. 

When we will read the output voltage of the POL we will just change the 
input  on  cmdByte[0]  from 136  to  139.  As  the  command  code  for  reading 
output voltage is 0x8B and the decimal of 8B is 139. We can see the output 
voltage in the timing diagram as under. 
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Figure 8. Front panel of function ZL_PMBus_Read (for output voltage).

In the “Block Diagram” of the LabView function ZL_PMBus_READ we get 
the data in two bytes. This two byte data is the voltage which we are reading 
on the output or on input. When we give the input on the front panel in order 
to read the output/input voltage, we get the reading in two bytes and these 
two bytes are “paramBytes[0] and paramBytes[1]”. That means we have to 
separate these two bytes  from the other bytes  and do the calculations on 
these two bytes to get the voltage floating point value. 

So as the calculation is explained in the “data format” section previous in the 
report. We will implement that calculation in the LabView to get the voltage 
in the floating point. We can see that in the block diagram as under as well, 
that  how  that  calculation  is  implemented  in  the  LabView.  In  the  block 
diagram we can see that we get the voltage readings in the floating point and 
then plot that voltage on the graph. After plotting the voltage readings even 
if  they  are  input/output  voltage  readings  we  can  also  do  the  different 
calculations on that signal. We can filter the signal, means we can implement 
the “low pass” or “high pass” filters. In this case we did not implement any 
filter but just the smoothing filter which is the casual filter.
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 We converted that data into the hexadecimal and decimal format as well in 
the block diagram under, because we need these values. As till now we know 
that we can just give the input in the decimal format and get the output in 
the decimal format. We have the command code in the hexadecimal format so 
we have to convert the hexadecimal into the decimal and in binary.  
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Figure 9. Block diagram of function ZL_PMBus_Read.

ZL_PMBus_Write

This function is used to read the different parameters from the PMBus. The 
Input to this function depends on the parameter we want to write. We have 
also the extended command protocol. This extended command protocol allows 
using the 256 extra command codes. As we see in the figure 10 below, we did 
not write anything on the output of the device so we have the “0” volts on the 
output. 

 

Figure 10. Front panel of function ZL_PMBus_Write.

Example  

If we will want to write 3.3 volts on the output of the POL. “By writing output 
voltage means that the data we will give to the PMBus will be in two bytes”. 
So we will follow/implement the following C++ code in LabView, 
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[4]

We can see the inputs and the outputs in the timing diagram (figure 11) as 
under. The output is on the parameter bytes “0” and on the parameter byte 
“1”. These two bytes we can see separately in the front panel as well with the 
names “paramBytes[1]_Hex” and “paramBytes[0]_Hex”. 

Figure 11. Front panel of function ZL_PMBus_Write (writing 3.3 volts on output).
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The inputs to the front panel of the function ZL_PMBus read will  be  the 
“Device  Handle”,  “numDevice”,  “transType”,  “address”,  “cmdLength”, 
“cmdByte[0]”,  “paramLength”,  “paramByte[0]”  and  “paramByte[1]”.  As  the 
output the 3.3 volts will be written on the output of the POL. The sign wave 
just shows the amplitude and frequency of the output voltage.

In the block diagram of the function ZL_PMBus_WRITE, we can see that how 
we can see the voltage which we write to the PMBus. When we write the 
parameter on to the PMBus via LabView it  is  just done by the command 
(PMBus) command.  To confirm that what we wrote on the output we made 
some calculations on the block diagram. With the help of this GUI we could 
see that what voltage precisely and exactly we are writing on the output.

Example

If we want to write the 3.3 volts on the output we just have to use the “Zilker 
lab” write function. In order to see if we really wrote the desired voltage on 
the output we have to see it some how. So the GUI was made in order to see 
that voltage in a graphical form as well as the decimal value of that value. In 
the GUI we see the sign wave that is just showing the amplitude of the signal 
and just because of that we can know the frequency as well.   We put the 
while loop on some of the function as shown in the figure 12 as under this is 
because we just want to have the continuous data from the device we are 
dealing with.  

Figure 12. Block Diagram of function ZL_PMBus_Write.
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APPENDIX І І. Command Codes 
Summary [2]
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