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Section 1: Objectives

Section 1: Objectives

This guide demonstrates how to set up a wireless link using the XBee ZB SMT RF
Module, allowing the user to evaluate the hardware over varying ranges and
conditions. It covers these tasks:

* Installing software

» Setting up the network

» Establishing over the air communications
» Setting up a range test

» Performing a range test

» Exploring advanced configurations

Create a long range wireless link in minutes!
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Section 2: Installing and Using Software

Installing USB Drivers

The USB interface board is a “plug-and-play” device that should be detected by the
PC automatically. If you are using Windows 7, driver installation is not required, and
the USB interface board can be connected to the computer immediately. If you are
using Windows XP, Vista, or 2000, download and install the driver as per the
directions below.

To install the USB driver:

1. Download the driver setup file at:
http://ftp1.digi.com/support/driver/FTDI_Windows_Driver_Setup.exe.

2. Double-click on the setup file. A window will pop up during installation and
automatically close when the process is complete.

The USB interface board may now be connected to the computer.

Installing X-CTU Software

The software needed to use this kit is called X-CTU. Please download it at
http://ftp1.digi.com/support/utilities/40003002_a.exe.

X-CTU is a stand-alone tool for configuring XBee modules and running a range test.
To install X-CTU:

1. Browse to the folder to which you saved the above install file.

2. Double click on the installer file and follow the X-CTU Setup Wizard.

3. When asked if you would like to check Digi’'s website for firmware updates, click
Yes.

4. After the firmware updates are complete, click Close.

5. Start X-CTU by double clicking on the X-CTU icon placed on your desktop, or by
selecting Start > Programs > Digi > X-CTU.

The X-CTU software is now ready to be used.

Setting Up the Network

Each network requires one and only one coordinator. For more information on the
function of the coordinator, see the Product Manual for the XBee ZB SMT RF Module,
available online at http://www.digi.com/products/wireless/zigbee-mesh/xbee-
smt.jsp#docs.

Running the X-CTU Software
1. Under the PC Settings tab, select the PC serial COM port that will be used. The
standard COM port for the 9-pin serial port is COM 1. The USB ports will be
labeled as USB Serial Port and are assigned a number based on your PC’s
settings.
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About

PC Settings | Range Test | Teminal | Modem Configuration |

Com Port Setup
Select Com Port
Communications Part [COR1] Baud 3E00

-

Flows Contral |MOME -

IISE Serial Port [COR14]

D ata Bits d :I'
Parity MOME :]"
Stop Bitz 1 -

Test / Query ‘

Host Setup | User Com Ports | Metwork Interface

APl Feponze Timeout
[ Enable &P

Ti i 1000
= ; : imeoul

AT command Setup
ASCI Hew

Command Character [CC] | <B
Guard Time Before (BT) 1000

Modem Flazh Update
[~ Mo baud change

The X-CTU baud rate must match the module’s BD parameter for proper
communication. The module default is 9600 baud.

2. Verify that the baud rate and data settings match the internal settings of the
modules. The default settings for the modules are Baud Rate: 9600, Flow Control:
HARDWARE, Data Bits: 8, Parity: None, and Stop Bits: 1.
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3. Inthe X-CTU Modem Configuration tab, click Read.

I !
131 ] A-LIU

: .,,,,‘,._':_:-. !

WE

PC Settingz 1 Range Test ] Terminal  Modem Configuration

i~ Modem Parameter and Firmware ——— Parameter View - — Profile 1 Mersions
| FRead | Write I Restore ] Clear Screen Save Ere s i
[ Abways pdate Firnware Show Defaults Load WEISIONS...
. .i'ndluu_illem: KBEE Func.t.i;:n.-élet : ."-.fersicun
|xB24C ~| |ZIGBEE | |s00E ~|
=3 Nebworking ~
B 01D -Pan 1D

B [7FFF15C - Sean Channels
B (315D - Scan Duration
B (0125 - ZigBee Stack Profile
B [FFIMJ - Made Join Time ==
B (0.0 - Jain Matification
B [3F10) OP - Dperating Pad 10
B (1F18) 0l - Operating 16-bit PAM 1D
B (15 CH - Operating Channel
B (14] ML - Number of Remaining Children
B (0] CE - Coardinatar Enable
-4 Addreszsing
B [134200) 5H - Serial Mumber High
B [4055164B) 5L - Serial Mumber Low
B (E2Da) MY - 16-bit Network Address
B (0] DH - Destination Address High
B (0] DL - Destination Address Low
B [ 1M - Mode Identifier

B1 (1E1 RIH - kd swiren s Heans
Read parameters. O

[COM31 | 5600 8-N-1 FLOW-HONE +BZ24C Wer:400E

X-CTU displays the available settings for the module.

4. Every network must start with a coordinator. The following procedure will set one
device as the coordinator.

a. Click on CE - Coordinator Enable and select 1-Enabled.
b. Then click the Write button.
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e s | |
PLC Settings | Fange Test | Teminal Modem Configuration
Modem Parameter and Firmware Parameter Yiew Frofile Wersions

Read | Write | Restore | Clear Scraen Save B R B
[ Adways Update Firmware Show Defaults Load versions...
Modem: XEEE Function Set ersian
|%B24C ~| |21GBEE | 400~
—1-£3 Metwarking ~

B 0D -FaN 1D

B [FFFF)5C - Scan Channels

B (3150 - Scan Duration

B (025 - ZigBee Stack Profile

B [FF)MJ - Mode Jain Time

B [0).JM - Jain Matification

B [3F10) 0P - Operating P&M 1D

B (1F181 01 - Operating 16-bit PAN 1D

B 151 CH - Operating Channel

B (141 MC - Mumber of Remaining Children

B (1) CE - Coordinator Enable [1 - ENABLED =
-3 Addressing

B (1342000 5H - Serial MNumber High

B [40531648] 5L - Serial Mumber Low

B [E2Da] MY - 16-bit Network Address

B [0) OH - Destination Address High

B [0 DL - Destination &ddress Low

B (NI - Node [dentifier
BY (11 hIH - kd suira i Hoee

[Set/read if this device is a coordinator [1] or not ['EI]

COMZ1 | 9600 8-M-1 FLOW:NONE *B24C Ver400E

Use the parameter window shown above to designate one device as the coordinator.

5. (Optional) If you are working in an area where other ZigBee networks are running,
it is possible for non-coordinator modules to join an unintended network. To avoid
this situation, you can set a unique PAN ID for all of the modules you need to be
on the same network. To set the PAN ID:

a. Click on ID - PAN ID and enter a hex number (for example, A3 in the figure

below) from 0x00 to OxFF.
b. Then click the Write button.
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" icounnxc CER

| PC Settings | Flange Test | Terminal Modem Configuration

|~ Modern Parameter and Firmwsare Fararneter Wiew - — Profile Yersions
Read | Write | Restare | Clear Screen Save B e
[ Adhway: Update Firmware Show Defaults Load WEISIONS...
' Modem: XBEE Function Set Yerzion
|%B24C | |ZIGREE w| j400E ¥
|[= £ Metworking ~

B30 -ran D a3
B [FFFF] 5C - Scan Channels
B (3150 - Scan Duration
B (0125 - Zighes Stack Prafile
B [FFIMJ - Made Jain Time
B (078 - Jain Motification
B [3F10) OPF - Dperating P&k 1D
B (1F18) 01 - Operating 16-bit PAM 1D
B (15 CH - Operating Channel
B 141 MC - Humber of Remaining Children
B 111 CE - Coordinatar Enable

-9 Addressing
B (134200) 5H - Serial Humber High
B (40551648 5L - Serial Mumber Low
B [E2Da] kY - 16-bit Network Address
B (0] DH - Destination &ddrezz High
B (0] DL - Destination Addrezs Low
B [ 1M - Hode Identifier

B3 i(1F 1M - ki swic i Hone

| 5et/Read the ZigBee extended PAM 1D. Walid range is 0 - 0xFFFFFFFFFFFFFFFF. For a

| router ar end device, |0 determines the netwark to join, but 0 allowes it to join a network with

|lany extended PAMN 1D, For a coordinator, (D zelects extended PAM 1D, but & value of O
causes coordinator to randomly select the extended PAN (D

b

(COM31 3600 8N-1 FLOW:NONE  =<B24C ‘Yer400E

Note: You can set multiple parameters at once and then click the Write button to save them in
the module.

7. Once the modules are configured, a network can be established. To establish
network connections, do the following:

a. Connect non-coordinator modules in the network to the computer using the
USB cable (two are included in the kit). The modules will form a network within
a few seconds. In order to interact with the module, you will need to connect it
to the computer using a USB cable. Once the network is established, the red
LED near the USB connector on the USB interface board will flash. Coordina-
tors will flash at a rate of about once per second, and routers will flash at a rate
of about twice per second.

b. Open an X-CTU window for each module connected to the computer, select
the appropriate COM port, and go to the Terminal tab. USB interface boards
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can be connected one by one to the network and computer so you can identify
which module goes with which COM port.

Note: X-CTU only looks for available COM ports on start-up. If you plug in a USB interface board
after starting X-CTU, it will not be detected unless you close and re-start X-CTU.

8. In this configuration, the modules are set up to communicate with the coordinator.
Using the Terminal tab as shown below, any text entered in the window of a non-
coordinator module’s window will show up in the window of the coordinator. Text

entered in the coordinator window will show up in the coordinator window as a

repeat of the character. This is because the default destination address is the
coordinator address (0x00). Text transmitted is shown in blue while text received

is shown in red.

" comsxc EERC

| FC Settings | Range Test Teminal | Maodem Configuration |

Line Status Azzert
= = Cloze Azsemble
R OO | DTR v |[RTSIv (Break | | ComPort| Packet

(TThhiiss 1iss tthhee CCoocoorrddiinnaattoorr fﬂ

Show
Hex

Clear
Screen

Digi Making Wireless M2M Easy

| PCSettings | Range Test Teminal | Modem Canfiguration |

| -~ Line Status Azgert

loze

Sl : o
EEEEEE | 0TR ¥ [RTS W [Break ™ | Com Pt

Azzemble
Packet

‘ang

Clear
Screen

Show
Hex

Digi Making wWireless M2M Easy

3

([COM3 | 9500 8-H1 FLOW:NOME R 54 bytes

COM33

3600 8-N-1 FLOW:NONE

9. Unicast transmission is also possible. More information on unicast transmissions

is available in the Product Manual.
10. The other form of communication is broadcast transmission, where one module

transmits to all the other modules in the network. More information on broadcast
communication is available in the Product Manual.

Note: Examples of different transmission modes are in the Product Manual under Data

Transmission Examples.

10
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Performing a Range Test

What Is a Range Test?

A range test demonstrates the real-world RF range of the XBee embedded modules
in the Development Kit.

This range information is useful when planning for and deploying an actual network.

Setting Up the Modules for the Range Test
Select two modules to use in the range test, and do the following:

Section 3: Performing a Range Test

1. Connect them to the computer using USB cables. (You should have already done
this in the previous section.) On the Modem Configuration tab, click Read to
view the configuration on each module.

2. Enter the SH - Serial Number High from the first module into the DH -

4. Click the Write button to save the addresses into the first module.
5. Repeat this process for the second module. (See figure below)

Note: The default destination address is 0x00 (the coordinator). If you are using the coordinator
as one of the range test modules, then only the coordinator’s DH and DL parameters need
to be configured with the SH and SL values of the non-coordinator.

- [COM32} X.C FEXE apg
ERE Setlingsl Range Test| Teiminal  Maoder Configuration | EE: Settings| Fange Tastl Teminal  Modem Configuration ]
-~ Modem Parameter and Firmware Parameter View— — Profile Wersions |~ Modem Parameter and Firmware Parameter View - -~ Profile Wersiong
Read | write ‘ Hestore| CIearScreen‘ Save Batvloac He Read | “frite: | Hestore| CIearScreen| Save ‘ Homhloag e
™ Ahwaps Update Fimware Show Defaults‘ Load VEISIoNs... ™ Always Update Firmware Show Dafaults| Load ‘ wersion..
|| Moderm: XBEE Function Set Version || Moden: XBEE Function Set Wersion
|xB24C ~| [ZIGBEE v| Jao0E  ~| ||} [B24C ~| |z1GBEE vl [s00E ¥
=19 Metwarking ~ =13 Metworking -~
B 191D -FaN D B (B1)1D -Fan D

Destination Address High of the second module.

Enter the SL - Serial Number Low from the first module into the DL -
Destination Address Low of the second module.

B [7FFF) 5C - Scan Channels
B () 5D - Scan Duration
B (0)25 - ZigBes Stack Profile
B (FFI M - Made Jain Time
B (0).N - Join Natification
B (B110P - Operating P&M 1D
[ (5CE4) 01 - Dperating 15+t PAN 1D
B [(14) CH - Operating Charinel
B [(14) MNC - Mumber of Remaining Children
B (0] CE - Coordinator Enable
—149 Addressing

B (134200] 5H - Serial Mumber High
B (40551640 5L - Serial Number Law
B (B3EF] MY - 16-bit Metwork Address
B 134200] DH - Destination Address High
B (4058164E] DL - Destination Address Low [4058168E
B (1M - Hode Identifier

1 B (1K . b e inn Hons

| Getting moden type....OK

' Modem's firmware not updated

| Setting AT parameters. OK

| |write Parameters... Complete

B [FFFF) 5C - Scan Channels
B (3150 - Scan Duration
B (0125 - Zighes Stack Profile
B (FFINJ - Made Jain Time
B (0N - Join Motification
B (B1) 0P - Operating P&M 1D
B (5CE4) 01 - Dperating 16-bit PAN ID
B (14) CH - Operating Charnel
B (14) ME - Number of Femaining Children
B (0] CE - Coordinator Enable
=142 Addiessing
B (134200) 5H - Serial Number High
B (4058164E) 5L - Serial Mumber Law
B (F175) MY - 16-hit Network Address
B (134200 DH - Destination Addiess High [T35200
B (40521640 DL - Destination Address Law

B (1M1 - Nade Identifier

B 1F1 KU . b mvine e Here Bt

Setdread the upper 32 bits of the B4 bit destination extended address. Ox000000000000FFFF

iz the: broadcast address for the PAN. 0x0000000000000000 can be used to address the

Fan Coordinator

FANGE: D-0XFFFFFFFF

|COM32 | 9600 8-M-1 FLOW:NONE

| COM33 | 9600 8-N-1 FLOW:NOME

Note:

This process can be done one module at a time, by recording the address from one
module to enter into the other module.

11
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Select one module to be the loopback module, and install the jumper as shown
below:

Remove the USB cable.

For the other modules, the jumper can either be removed or placed so it is only on
one pin, as shown below.

12
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Running the Range Test
1. In X-CTU, select the Range Test tab.

PC Settings  Range Test ] Terminal] Madem Configuration

: | Percent |40
top 100.0
o 100 | e—

a
Clear Statz S
e
Advanced > T
- Test :
- t

Tranzmit || Receive

[COMEZ | 9800 8-M-1 FLOW:MOME

Clicking the Advanced>>> button displays several more options. If you run the range

test with several more mesh radios acting as intermediaries, you will want to increase

the Data receive timeout value to compensate for the additional latency.

2. (Optional) Check the RSSI box to enable the Received Signal Strength Indicator.
The RSSI value indicates the signal strength of the last packet that the module
received.

3. Click Start to begin the range test.

4. Monitor the link quality by reading the Percent section of the Range Test tab.
This section displays the running percentage of good packets sent to the receiving
radio and looped back to the base.

5. Leave the loopback module in place as the remote loopback radio.

13
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6. To increase the range, move to a position where you are receiving packets. Put
another module from the kit in this position and connect it to a power supply.
Within ten seconds, your roving module should be able to receive packets at a
longer range as the mesh network transmits the packets from radio to radio.

7. Click Stop to end the range test.

14
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Section 4: Exploring Advanced Configurations

Embedding the RF Module

XBee modules are designed for embedding into systems. They are designed for both
UART and SPI capability for ease of communication with other parts of the system.
Information on UART and SPI communication can be found in the Product Manual
online at http://www.digi.com/products/wireless/zigbee-mesh/xbee-smt.jsp#docs.

The Product Manual also contains information on manufacturing considerations,
antenna keepout areas, design considerations, programming commands, etc. This is
a useful reference for including the XBee in your system.

Configuring the RF Module
In the X-CTU Modem Configuration tab, click Read (see Setting Up the Network in
Section 2). Select any module parameters you want to change (e.g. Destination
Address, Encryption, etc.) and type in or select the desired value. Then click Write to
save the changes to non-volatile memory.

Parameters shown in green are still set to default values. Parameters in blue have
been changed. Parameters in black are read-only, with the exception of the
encryption key, KY.

This is one of several configuration methods. Refer to the Product Manual for more
information. To restore the module back to default settings, click Restore.

15



Configuring Remote Modules
XBee modules can also be configured “over-the-air” using X-CTU. In order to use this

feature, your base device must be configured for APl mode.

Section 4: Exploring Advanced Configurations

By

| PC Settings | Flange Test | Teminal Modem Configuration

|~ Modem Parameter and Firmware Parameter View - — Profile
Read | rite | Restare | Clear Screen Save

I~ Abwayps Update Firmware Show Defaults Load

- x|

Wersiohs

Download new
wersions. ..

|| Modem: XBEE Furction 5et

Version

| |xB24c ~| |21GEEE
B (0] EE - Enciyption Enable
B (0] EO - Encryption Options
B kY - Encroption Key

=149 Serial Interfacing
B 3)BD - Baud Rate
B (0] NE - Parity
B (0] 5E - Stop Bits
B 3RO - Packetization Timeaut
B 1107 - DIO7 Configuration
B 0] D6 - D106 Configuration

| |400€

B (1) 4F - 2P Enable [1 - 4PI ENABLED
B (040 - AP Output Mods
=14=4 AT Command Options
B (E4] CT - 4T Command Mode Timeout
B [3E9) GT - Guard Times
B (2B CC - Command Sequence Character
<144 Sleep Modes
B 120) 5P - Cyclic Sleep Period

B (115N - Humber of Cyclic Sleep Periods
B2 i1 Ch . Slaan b ads
Enables AP mode.

=

A

COM31 | 3600 8-N-1 FLOW:NOME <B24C Ver400E

To configure parameters on a remote module, set AP-API Enable =1 API ENABLED
on your base module and then click Write to save to non-volitle memory. For more
information on the different API settings, see the API section of the Product Manual.

To send “over-the-air” commands:

1. Click the Remote Configuration option at the top of the window.

2. Click Open COM Port and Discover from the menu bar at the top of the Network
window. A list of all the nodes in the network will appear.

3. Select a node from the list to configure. You can interact with it as though it were
connected to your computer directly.

4. Click Read, Write, or Restore parameters on the main X-CTU window, and those
changes will occur over the air on the remote module selected in the Network

window.

16
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L I[COM31] X-CTU

»| |zGEEE
B IPL - T Power Leval
B [11PH - Powss Mode

B [01PP - Power at PL4

| =2 Secuity

B (0EE - Enciyption Ensbls

B Metwork [COM31]

Fode List MNetwork Settngs

| = {24 AT Command Options
B [64] CT - AT Command Mode Timeout
B [ERIGT - Gused Tines

______ B 00 T P e & et st Phisr minbins &
Geltng modem bype...OF. i
Modam's fimwane

Sdng AT pasameters Ok

wite Parametsss...Complote:
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Setting Module as End Device
1. In the Modem Configuration tab, click Read.

2. Scroll through the list of displayed parameters and find the Sleep Modes section.
3. Click on SM-Sleep Mode and select 4-Cyclic Sleep from the drop-down box.

21 [COM59] X-CTU_XMODEM

pabout  Parameter  Profile  Remate Configuration...  Wersions...

PC Settings ] Range Test] Teminal  Modem Canfiguration

Modem Parameter and Firnveare Parameter View Profile Yersions
Read | Wirite: | Restore | Clear Screen Save Dienrleermiees
[ Always Update Firmware Show Defaults Load VEIsions...
tadem: XBEE Function Set Wersion
|<B24C _~| |ziGBEE | a0 ~|
B (0] AP - &P Enable A

B (040 - 4P Output Mode
=14 AT Command Options
B (F4)CT - AT Command Mode Timeout
B (ZEBIGT - Guard Times
B [2B) CC - Command Sequence Character
-9 Sleep Modes
B (20) 5P - Cyclic Sleep Period
B (115M - Mumber of Cyclic Sleep Periods
= WEVE L e o 4 - CCLIC S
B (1388) 5T - Time before Slesp
B 0150 - Sleep Options
-3 140 Settings
B (11 00- 4000100 Configuration
B (01D1 - 4071/0101 Configuration
B 01Dz - 402/D102 Configuration
B (003 - AD3/010 3 Configuration
B (01 D4 - DI04 Configuration

B 1105 - DI0S/ssoc Configuration

B3 011 B0 . D0 PR T Do e sbins
Setfread sleep mode: Pin Hibermate is lowest power, Cyclic Sleep wakes on timer expiration,
Cyclic Sleep Pin‘w'ake wakes on timer expiration or when Sleep_Rq [module pin 3)
tranzitions from a high to a low state, 1 S5M iz set to 0, the XBee is a router, otherwize it is an
end device.

W

COMS3 | 3600 8-N-1 FLOW:NOMNE  XB24C Ver 400E

4. Click Write. Again, a progress bar will be displayed in the Network window as the
new parameter is written into memory.

5. Using the other default sleep settings the remote module will sleep for 320 ms at a
time. To illustrate, the Associate LED should be flashing approximately 3 times per
second as the radio alternately sleeps and checks for input.

6. You may close the Network window when finished.

18
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Managing the Network

Using Gateways

Now that you have an RF network running, it is important to know how to manage the
network. X-CTU software and the various RF module features provide good tools for
on-site XBee configuration, firmware upgrades, and network diagnostics. However, in
many cases it is necessary for the end user to be able to perform these functions
from a remote location via the Internet. Digi has solved this problem by creating RF-
to-Internet gateways to allow monitoring and control of your RF network through the
Internet.

WAN

Cellular

appicaron |G o'

¥ @ python

-

(;

RF J SnrialJ use J Other |

Wired
Sensor
Wireless USB-based

Module Sensor

ConnectPort® ‘

In the diagram above, a Digi ConnectPort gateway is used to connect an RF network
(plus other peripherals) to the Internet via either the Ethernet port or a cellular WAN
connection. Note that gateways are programmable and can also be used to run local
monitoring/control of the RF network, with or without Internet connectivity. See
www.digi.com/products/wirelessdropinnetworking/gateways for an overview of Digi
gateways.

Understanding Cloud Connectivity
On a larger scale, the next task is to manage several gateways with multiple RF
networks. Challenges with managing gateways include knowledge of IP addresses,
access through firewalls, security and reliability of servers, scalability as the number
of gateways grows, and ongoing maintenance for each of these functions. iDigi™
Manager Pro is Digi’'s device management solution.

iDigi Manager Pro is a subscription-based solution that offers robust network
management capability and on-demand scalability hosted on a high-availability,
commercial-class cloud platform. iDigi is monitored by Digi’s operations organization
continuously and provides both Tier 1 and Tier 2 support.
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Medule Typs
XBes ZB
XBee IB
¥Bea IB
XBea IB
XEea IB
XBaa ZB
XBes INat 2.5
XBee ZB
XBee ZB

XBee ZB

Product Type
X8 Gateway
X2 CGataway
X8 CGateway
X8 CGateway
Wall Router
Smart Flug
X8 Gataway
K& Gateway
K& Getewsy

Sman Plug

The image above shows the secure connection to your gateway or end device after
logging on to your iDigi account. Learn more about managing your remote devices at
www.idigi.com. Digi provides end-to-end products and services in order to make

wireless M2M easy.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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