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Abstract: There are some different opinions about realizing network measurement by PPT (Precise pressure
transmitter) sensors through the computer serial ports. In this paper, the writer has introduced how to make use
of the PPT sensors and the type of RS485, RS232 serial ports of computers. At the same time, the methods of
network measurement of PPT sensors have also been analyzed so that the writer hoped can provide some
references to the practitioners. In this paper, the specific concept and its applications of PPT sensors, the address
setup and the corresponding order have been introduced. Especially, we analyzed the order, as well as the

protocols among the serial ports. Copyright © 2013 IFSA
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1. Introduction

The PPT (precise pressure transmitter) sensor was
developed by the famous company Honeywell. Its
center component is the silicon piezoresistive sensor,
which includes the temperature and pressure
sensitive elements, and it must have stability and
high accuracy. For Pressure Compensation, it can
provide a whole temperature range from minus 40
Celsius degree to 85 Celsius degree and it has two
kinds of output ways: Digital and analog to realize
the accuracy of 0.05 % of the full scale.

2. Specific Applications of PPT Sensor

2.1. Concept and Application of the PPT
Sensor

In PPT sensor, through some specific
instructions, the user can through the PPT to read
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configuration information, or to the PPT [1], any
configuration parameters of a PPT can be done
through the corresponding instructions to the
corresponding modification, such as for sensor ID
change, threshold, sampling window, output rate and
so on [2]. In digital output mode, the PPT via a serial
port to connect to the computer works very
straightforward, as shown in Fig. 1.

2.2. Address Setup of PPT

It is a perfect digital sensor with addresses, and
can be conducted on RS485 and RS232 bus multiple
sensor network measurement, this is the PPT of real
utility. By RS485 and RS232 serial port on the host
computer, and thus for the corresponding data signal
communication, in the same on a bus and can at the
same time will be a maximum of 89 a PPT attached
to it [3].
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Fig. 1. Diagram of connection between PPT sensor
and computer serial ports.

Here, the PPT have 3 address in order to provide:
ID number or personal address, is the lowest, the
lowest stage from 01-89, for each unit of instruction
in the corresponding response; From 90-98 is the
second set of addresses, can be grouped to cope with
different PPT, and according to the group address for
the corresponding instruction response; Broadcast
address number is 99, this is the highest address,
whole address of instructions for all the PPT has the
highest effect, all the PPT should be according to the
instruction in the corresponding response [4-6]. In
the process of using a set of commands, unit will
respond in the same group; While the different
groups of unit will not send will only listen to, such
flexible control provides a greatly convenient for the
users.

2.3. Introduction and Analysis of PPT
Instruction

At the time of testing, through the serial port of
the computer, will give PPT first commonly a
corresponding instruction command, and then
through the PPT after reading and processing of the
reaction, then a corresponding response back to the
computer, is this the computer again according to the
relevant information and return back to ID number,
of any PPT accordingly to distinguish [7].

For the PPT, it has the typical format.
Specifically, *DDCC <cr> is the typical command
format, in the midst of this, starting operator
command is "*", decimal ID address is "dd", the
command is "CC", and a carriage return is "<cr>". To
say ID, for example, 01 to pressure for continuous
measurement of sensor, you can through
the public expressed as: *01 p2 <cr>. Actually,
DDNN=# NNN <cr> is the typical representation,
PPT response format and in this among them, from
the representation of a specified address response is
"#", read the data with "NNN" said [8]. Want to ID,
for example, 01 sensor, for temperature
compensation of the pressure value to return, and it is
14.450 Ib/ft square pressure value, you can use
"# 01 cp = 14.450 <cr>" for specific said.
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3. Analysis of Basic Principle
of Communications Between
Serial Ports

CPU code conversion between serial devices is
the basic function of the serial port. In the process of
code transformation, if it is receiving data, serial bits
will be converted into a byte of data; If is the data
from the CPU through the serial port to send out,
then bytes of data will be converted to a serial. In
order to realize serial communication, the PC is
generally equipped with corresponding universal
asynchronous receiver transmitter (commonly
referred to as "UART) [9]. In this universal
asynchronous receiver transmitter, there is a series of
internal register, in order to achieve communication
function, it must be conducted for these internal
register corresponding to implement and complete
the operation.

In asynchronous UART serial communication
chip, for programmable parts must be according to
the requirements of agreement, the initialization of
the first to them accordingly. When to send a data
character, be sure to check the UART send keep
registers for null, if it is, may need to be done by
CPU command output, and the data output to the
corresponding UART send keep register; At the same
time, according to the corresponding standards of
initialization Settings, the UART parity bit, start bit
and stop bit is added to the above 8 bits of data from
the CPU, and the binary string through the
corresponding baud rate Settings, sent to the
corresponding serial communication line. So down,
UART serial data communication line from receiving
can automatically, and for effective data bits can be
taken out, and then will convert successful data
character, deposit to the appropriate receiving
data register.

In this universal asynchronous receiver
transmitter, there is a series of internal register, in
order to achieve communication function, it must be
conducted for these internal register corresponding to
implement and complete the operation. In
asynchronous UART serial communication chip, for
programmable parts must be according to the
requirements of agreement, the initialization of the
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first to them accordingly. When to send a data
character, be sure to check the UART send keep
registers for null, if it is, may need to be done by
CPU command output, and the data output to the
corresponding UART send keep register; At the same
time, according to the corresponding standards of
initialization Settings, the UART parity bit, start bit
and stop bit is added to the above 8 bits of data from
the CPU, and the binary string through the
corresponding baud rate Settings, sent to the
corresponding serial communication line. So down,
UART serial data communication line from receiving
can automatically, and for effective data bits can be
taken out, and then will convert successful data
character, deposit to the appropriate receiving data
register, only will be implemented, all of this is the
basic principle of the communication between the
serial ports.

4. Network Measurement for RS485

RS485 interface technology is developed on
RS232  technical standards. RS485 interface
technology, through to the differential signal
transmission, and there are A, B two signal lines
(also useful RS485 and RS485 said two reduction
approach to representation). Want to because of the
mismatch resistance causes the phenomenon of
reflection transmission signal to moderately reduce,
will have to be the initial end of a transmission line
and the end of RS485 network, their butt matching a
120 Ohm resistance, to as a host computer at the
same time, each hung on the RS485 bus PPT as its
extension or from the machine. In general, the data
will be based on the RS485 mouth of host, hang on
the RS485 bus each PPT, also through the induction
and produce the corresponding response of the data,
and will these PPT response information, then send
to RS485 bus.

In general, the network in a single PPT named
measurement methods, for its ID number whether
continuous did not make very strict requirements
[10]. However, if you want to adapt to the group
address and broadcast address instruction, the PPT of
the network, usually it's ID number starting from 01
for continuous. And RS232 ring network is different
also, RS485 network of branches in the PPT can
generally don't have to in the order ID, at the time of
response for the broadcast address instruction, mostly
according to the ID number, since the childhood to
respond in the order; At the same time, under the
group address will also have a address, such as an ID
for 02 in the sensor, the group address is 91 words,
then 01 is the address. At the time of response for the
group address instruction, this process also is to have
the order, the arrangement is generally carried out in
accordance with the deputy address since the
childhood and response, and should begin from 01,
deputy address also requires continuous.

Signal transmission can be achieved as far as
2 kilometers, the distance is relatively far, and have

stronger anti-interference ability, these are the
advantages of RS485 network model. Also, for any
one PPT for disconnected operation, will not impact
to other PPT testing. However, half duplex mode
works, need for control of data flow direction and
general host RS485 interface, need to use RS232 to
RS485 converting circuit, to the corresponding
transformation, these are the RS485 existing
deficiencies. People should pay high attention to this
in the operating processing.

5. Analysis of Network Measurement
for RS232

Through RS485 and RS232 interface forms,
respectively for the PPT of the digital quantity of
output. In among them, the most commonly used
serial communication interface RS232. If not in the
need of signal connection, usually only need to use
3 threads, namely receive wire RXD, TXD signal
ground GND and send line, for the full-duplex
asynchronous serial communication by can fully
implemented. For PPT of RS232 ring network
measurement, this paper can be through the
following specific graphic image, the host of the
RS232 serial port is the starting point of data, and
come out from TD, and after the PPT accordingly,
after a complete loop, and then back to the host a
serial port RD, as shown in Fig. 2:

RD| |TD RD[ |'ru RDI ITD

ID=01 D=02| [ID=03
Gp=91 Gp9l| | Gp=93
D
HOST GND
RD

"ml IRD TDI |R[}

ID=05 ID=04
Gp=91 Gp=93

Fig. 2. Diagram of loop network measurements
for PPT with RS232.

Using an interactive platform for the C language
development is the Lab Windows/CVI, host test
software development and can be written. Among
this, C language development platform comes with
RS232 function library, and mainly consists of a
serial port, serial port control function, a serial port
input/output function on/off function, serial ports, the
event handler that four categories. In the process of
initialization for a serial port function, for a serial
port in addition to its starting position, baud rate, stop
bits, data bits, and parity, should also pay attention to
the loading of the serial port for receiving callback
function. If there is a corresponding event, such as
serial port might receive a specified number of
character or a particular character, to receive the
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callback function should be invoked, then through
the host processing, on the soft panel display.

Specific operation process can be said that
through the following steps to believe would be
more intuitive:

Start—initialized for the RS232 port, and then
loading and receives a callback function to send
instructions, receiving callback function, process the
data after sending the soft panel displays— end—if
"no", then return to send the instruction steps;
If "yes", then to initialized for the RS232 port, and
load receives a callback function to end

Hosts are equipped with RS232 serial port, and
can be directly connected to the Internet, this is the
biggest advantage place of the RS232 connected
mode. However, it also exists obvious shortcomings
and weaknesses, such as only 15 meters of the signal
transmission distance, the transmission distance is
shorter, and easy for the interface signal to produce a
certain degree of crosstalk, and if any one PPT sensor
is accidentally disconnected, can cause the
consequences of failure of communication.

6. Analysis of Virtual Device Software
Development Based on Lab
Windows/CVI

With the rapid development of computer
technology, computer also began to traditional
instrument field and computerized direction and
trend of development. Modern computing technology
and the product of perfect combination of instrument
technology, virtual instrument is. Through all kinds
of computer as the core of hardware platform, are
defined by the user and design, and for the virtual
panel and test function one by one, again through the
corresponding testing software finally reached and
the implementation of computer instrument system,
is the concrete application of virtual instrument.
In general, the virtual instrument hardware platform
mainly covers various kinds of interfaces such as
parallel ports, serial ports, and network interface, and
including PCI, VXI and PXI bus, etc., of various
types, such as software platform in the United States
national  instruments Lab View and Lab
Windows/CVI. In the world of computer aided
testing (CAT), a prominent and important technology
in virtual instrument, it not only represents the main
trend of development of instrument in the future, but
also a new concept and new structure of a new
generation of instrument.

The NI company in the United States through for
the use of virtual instrument technology, developed a
computer measurement and control software
development platform of virtual instrument oriented
that is virtual instrument programming language Lab
Windows/CVI.  This  programming language
platform, in most operating systems such as
Windows/NT, Unix and Mac OS, can be a very
smooth running. For its development, the first is as a
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instrument  oriented, interactive  development
platform of the C language function, and the user
interface editor, project file editor, function panel
editor and the source code editor of four parts, as
well as each kind of instrument driver libraries and
library provides powerful function. It is at the heart
of the ANSI C, the biggest advantage is to use the
data expression, data collection and analysis of
measurement and control professional tools and
flexible to use and has a powerful platform for the
C language, very organic unifies in together, and set
the interactive programming methods, development
platform, rich function library and function panel at
an organic whole, thus greatly strengthened for
C language function, and for developers who are
very familiar with C programming language, through
the establishment of a set of very complete detection
system, data acquisition system, automatic test
systems, and process monitoring system, and gives
them a very ideal software development and
design environment.

General need to general computer as well as the
necessary hardware support, the core of the virtual
instrument design lies in: through the design of the
software, can be very good for all instrument
functions. Popular speaking, software is the
instrument that is for on of the most essential
characteristics of the virtual instrument, and for the
design of virtual instrument software in which play
the important role of, also very focus on emphasis.

Lab Windows/CVI is an integrated platform for
the development environment, it is flexible and
convenient and has strong function, with the
development of virtual instrument system, the system
development time is greatly shortened, thus greatly
improving the efficiency of production. Instrument
industry development important direction and vane,
is the design and implementation of virtual
instrument system. In this respect, standardization
and high cost performance and network development
direction of virtual instrument technology, the future
development of more, is for the test automation and
electronic measurement instrument technology
development direction of penetration, believe the
future potential is also very broad.

7. Conclusions about Network
Measurement

According to the analysis of PPT, the working
principle, this paper found that for the host a serial
port, to receive general requirements it will also be
able to send. Such as with RS485 bus to construct
half duplex communication system as an example, in
which the whole network, at any time only one node,
can always in the sending state, and towards the bus
send out data, and all the other nodes at the same
time, must be and can only be in a state of
acceptance. Measured, also found that if there are
two or more than two nodes, at the same time send
data to the bus at the same time, this will cause all



Sensors & Transducers, Vol. 23, Special Issue, July 2013, pp. 27-31

data can't send, send failure, the result shows the
importance of the direction of data flow must
be controlled.

Control the direction of the data receiving and
sending, generally use the RTS (English full called
Request to Send) approach: for host UART internal
registers, setting the RTS generally allow sending
data, and reset of the RTS is allowed to receive data.
The host a serial port, ready to receive normally, if
the need for instructions to send, you need to first
setting for RTS, after sending the data again after
reset for RTS, it back into the receiving state. If it is
in the RS485 half-duplex serial working mode, after
the write data to the serial port, can't immediately for
RS485 data flow direction change, but need to wait
for, wait until all the data from the transmit shift
register sent to the data line, can be reset for the RTS
UART, if not operation, the blocks of instructions
information cannot be properly sent. So that the
appropriate software delay not only really need, but
also very necessary.

Current common RS232 and RS485 serial port of
the converter, the interface of conversion can be
achieved completely, and hardware circuit in the
converter also can undertake automatically for the
direction of data flow and very correct judgment,
without delay and control software, it has very good
practicability and value.

8. Conclusions

For its good stability and high accuracy, the
network measurement by PPT sensors is very
convenient for users to control, and the applications
in pressure and temperature measurement are very
wide. In a detective device of a certain type of plane,
the network measurement practice has fully proved
that: network measurement of PPT sensor through

computer serial ports is very stable and also has a
very good quality of signal transmission to meet the
requirements from the users.
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