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INTRODUCTION

LabVIEW™ is a graphical programming tool that is used in the lab to interface with hardware and lab
equipment. The graphical LabVIEW program replaces traditional code, which reduces development time by
using the pre-made modules, called Virtual Instruments (VIs). LabVIEW has serial VIs that communicate to
the serial port on a PC. These serial VIs can be used to communicate with a 2-wire device using a DS3900
that accepts data and commands from the serial port and converts the information to 2-wire protocol.

This application note provides an example showing how LabVIEW can be used to communicate with 2-wire
devices. The LabVIEW example VI can be downloaded from the Dallas Semiconductor FTP site. The
LabVIEW software package is required in order to run the LabVIEW example VI.

HARDWARE REQUIREMENTS

The only hardware that is required to use the LabVIEW example VI is a DS3900. Although, if a customer
application board has a means to communicate 2-wire, the DS3900 is not needed but the LabVIEW example
VI may need to be modified.

The DS3900 provides a way to communicate 2-wire using a PC’s serial port. The DS3900 utilizes a
MAX3223 RS232 transceiver to translate the serial port signal levels from £12V to voltage levels for a
microprocessor. The microprocessor is then able to communicate to the PC by using its universal
asynchronous receiver transmitter (UART). The functional diagram for the DS3900 is shown in Figure 1. For
more information, refer to the DS3900 data sheet.

Figure 1. Functional Diagram
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2-WIRE PROTOCOL

The LabVIEW example VI (communicate 2wire.vi) communicates over the serial port using DS3900 2-wire
commands. When writing to a device, the following commands need to be sent: start, control, register
address, data, and stop. When reading from a device, the following commands need to be sent: start, control,
register address, start (repeated), control, data, and stop. All commands are in hexadecimal. See the DS1086
2-Wire Example section.

DS1086 2-WIRE EXAMPLE

The DS1086 is a programmable frequency synthesizer that has a 2-wire interface. An example of the bytes
sent and received during 2-wire communication for the DS1086 is shown in Tables 1 and 2. In this example,
the VI will write and read FOh to register 02h in the DS1086. Although the DS1086 is used in this application
note, any 2-wire device can be used with the LabVIEW example VI.

Each 2-wire command consists of two bytes. The first byte in each command determines the type of operation
to be performed. The second byte will vary except for the start and stop commands. The second control byte
consists of the device identifier, device address, and R/W bit. When the R/W bit is set to 0, data is written to
the device. To read from a device, the R/W bit in the first control command should be set to 0 and the R/W bit
in the second control command should be set to 1. The second register address byte is the register that is
being written or read and the data to send or receive is in the second data byte. After each command is sent to
the device, an acknowledge byte or bytes is received.

Table 1. Example of Writing to Register 0x02h in the DS1086

Command | 1* Byte Sent | 2" Byte Sent | 1° Byte Received Notes
Start 0xA0 0x00 0xB0O 2-Wire Start
ack
Control 0xA1 0xB0 0xB1 Device Identifier = 1011,
ack Device Address = 000, R/'W =0
Register 0xA1l 0x02 0xBl1 Send Register Address (0x02)
Address ack
Data 0xA1l 0xFO 0xB1 Send Data to Write (0xFO0)
ack
Stop 0xA3 0x00 0xB3 2-Wire Stop
ack
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Table 2. Example of Reading from Register 0x02h in the DS1086

Command | 1* Byte Sent 2" Byte Sent 1* Byte 2" Byte Notes
Received Received
Start 0xA0 0x00 0xB0 2-Wire Start
ack
Control 0xA1 0xB0 0xB1 Device Identifier = 1011,
ack Device Address = 000,
R/W=0
Register 0xAl 0x02 0xB1 Send Register Address
Address ack (0x02)
Repeated 0xA0 0x00 0xB0O 2-Wire Start
Start ack
Control 0xA1 0xB1 0xB1 Device Identifier = 1011,
ack Device Address = 000,
R/W=1
Data 0xA2 0x00 0xFO0 0xB2 Read Data (0xF0)
ack ack
Stop 0xA3 0x00 0xB3 2-Wire Stop
ack

The following hardware components were used to communicate to a DS1086 with the LabVIEW VI: PC with
a serial port, DS3900, and a DS1086. Figure 2 shows how to connect the DS1086 to the DS3900.

Figure 2. Typical Operating Circuit
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LabVIEW

The LabVIEW program (communicate 2wire.vi) allows the user to enter serial port settings and either read
or write to the 2-wire device.

The communicate 2wire.vi performs the following actions (also see Figure 3):
= Prompts user for serial port settings

= Configures serial port

= Determines whether to read or write to a register by user input

= Writes or reads register entered by user

= Returns acknowledge bytes

= Returns value in register during a read

Figure 3. Communicate_2wire.vi Flow Chart
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To use the LabVIEW program:

* Download 2wire.zip from Dallas Semiconductor’s FTP site

=  Unzip the files and double-click on communicate 2wire.vi

= Enter serial port settings and click Continue (see Figure 4)

= Enter register (see Figure 5)

= Enter data, if writing

= (Click on RUN

* Click on STOP when finished running program and close application

Figure 4. Enter Serial Port Settings Front Panel
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The internal structure of the VI follows the sequence shown below (also shown in more detail in Figure 3).
First, the VI reads in the serial port settings provided by the user and displays the chosen settings on the front
panel. Figure 6 shows the section of the LabVIEW VI diagram that configures the serial port settings.

Figure 6. Enter Serial Port Information
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When the RUN button is clicked, the program sends the data entered on the front panel through the serial port

to the DS3900 and finally to the 2-wire device. If the user chooses to write data, the write loop completes (see
Figure 7).

Figure 7. Serial Write
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In Figures 7 and 8 the start command has already been completed. Next, the control command is sent to the
DS3900 and the acknowledge byte is returned. An acknowledge byte is always read after a command byte is
sent. After the data command is complete the stop command is sent.
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If the user chooses to read data, the read loop will complete (see Figure 8).

Figure 8. Serial Read
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After the write or read is completed, the program waits for the user to write or read another register or stop
the program. If the STOP button is clicked, the program will stop even if it is not finished writing to the 2-
wire device.

CONCLUSIONS

This application note shows how to communicate with a 2-wire device using a LabVIEW VI. There are many
advantages to using the LabVIEW 2-wire program. The LabVIEW program helps to reduce development
time in two ways: no software needs to be written and no additional hardware except for the DS3900 is
needed. LabVIEW can also be used to automate device testing by interfacing LabVIEW with GPIB
equipment.

The DS1086 was shown as an example in this application note of how to read and write from one-byte
registers, but any 2-wire device can be used with the LabVIEW VI.

The LabVIEW VI can be found in a zip file (2wire.zip) at: ftp:/ftp.dalsemi.com/pub/silicon_timed. There are
two Vs in the zip file: communicate 2wire.vi and Get COM Port Settings2.vi. Get COM Port Settings2.vi is
a VI that communicate 2wire.vi references.

For any questions please contact MixedSignal. Apps@dalsemi.com.

NOTE: The software is provided "as is", without warranty of any kind, express or implied, including but not
limited to the warranties of merchantability, fitness for a particular purpose and noninfringement. In no event
shall Dallas Semiconductor be liable for any claim, damages or other liability, whether in an action of
contract, tort, or otherwise, arising from, out of, or in connection with the software or the use or other
dealings in the software.
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Maxim Integrated Products / Dallas Semiconductor Contact Information

Company Addresses:

Maxim Integrated Products, Inc.
120 San Gabriel Drive
Sunnyvale, CA 94086

Tel: 408-737-7600

Fax: 408-737-7194

Dallas Semiconductor
4401 S. Beltwood Parkway
Dallas, TX 75244

Tel: 972-371-4448

Fax: 972-371-4799

Product Literature / Samples Requests:

(800) 998-8800

Sales and Customer Service:
(408) 737-7600

World Wide Website:
Wwww.maxim-ic.com

Product Information:
http://www.maxim-ic.com/MaximProducts/products.htm

Ordering Information:
http://www.maxim-ic.com/BuyMaxim/Sales.htm

FTP Site:
ftp://ftp.dalsemi.com
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