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Introduction

The CC1050 single chip transmitter includes many features and great flexibility, which makes
the chip suitable for a very large number of applications and system requirements. The
CC1050DK Development Kit is designed to make it very easy for the user to evaluate
transmitter performance and in short time develop his own applications.

The Development Kit includes one evaluation board with a complete CC1050 transmitter,
voltage regulator and PC interface circuitry. Using the evaluation board connected to a PC
running the SmartRF® Studio software, various system parameters can be changed and
tested by keystrokes.

Technical features:
- RF power up to 12/8 dBm (433/868 MHz) programmable in 1 dB steps
- Logic level data input (Manchester coded or NRZ)
- Logic level synchronisation clock output
- All set-up controlled by PC
- Selectable 3 V or 4-10 Vunregulated voltage supply inputs

This user manual describes how to get started with the Development Kit. You will also find
detailed description of the evaluation board and advice how to develop your own applications.
For details on how to use the SmartRF® Studio software please refer to the SmartRF® Studio
User Manual.

Your SmartRF® CC1050DK Development Kit should contain the following items:

Kit contents

Item Number of articles

Evaluation Board (CC5000EB) 1
PC parallel port extension cable (25-pin D-sub, male-female, 3m) 1
Adapter(SMA male-BNC female) 3
Antenna (50Q2, A/4 monopole, SMA male) 1
Quick Start User Manual
CC1050 sample kit 1

—_

The evaluation board includes a significant number of components for great flexibility.
However, only a minor part of these components are required in an actual application. Check
the datasheet for a typical application circuit.
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Evaluation Board
The kit includes an Evaluation Board (CC1050EB) with the following items:

e A SmartRF® CC1050 chip.

o Necessary external surface mounted devices, SMDs, for the chip.

o Voltage regulator 4 —10 V to 3V regulated voltage.

e Possibilities to apply a 3 V voltage source directly (chosen by the switch on the board).

e Voltage-level interface circuits between the CC1050 chip (3 V) and the parallel port of
the computer (5 V).

e Connector for a PC parallel port cable.
e Connector for antenna, modulation data in and synchronisation clock out.

e Pin connector for interfacing to MCU

This board is designed for great flexibility so that you can evaluate the circuit performance for
several circuit configurations, and in development of your own applications. The evaluation
board is distributed in two versions, and the difference is the frequency band of operation.
The two versions are optimised for 433 MHz and 868 MHz to cover the two licence free band
in Europe. The operating frequency band is marked on the Evaluation Board.

Description

The evaluation circuit board constitutes of three main parts. These are the RF-section, the
voltage supply and the PC-interface. The PC-interface contains voltage level shift circuit,
which buffers the control lines.

Voltage supply

You can chose between applying a 4-10 V non-regulated supply voltage or a 3 V regulated
supply voltage by setting a switch on the board (SPDT). If a non-regulated supply voltage is
applied, an on board regulator generates a regulated 3 V supply. A diode prevents damage if
wrong polarity is used for the non-regulated input. The connector has five contacts, which is
shown below. In addition to the three supply voltage contacts, there are two contacts, which
can be used to measure the DC current to the CC1050 chip. A short jumper is placed
between these two contacts for the circuit to work. If you want to measure the DC current,
replace the jumper with an amperemeter (as shown in the figure below). The current range is
from 0 to 26 mA.
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4-10V

(SISO

Figure 1: The power connector with an amperemeter attached.

RF-section

The RF section consists of a CC1050 chip with external components. The different
components are explained below.

The loop filter

The CC1050 has integrated the loop-filter and shaping features on-chip. For flexibility it is
also possible to use an external loop-filter. The PLL loop filter contains the components C5-
C6 and R2. However, in most cases the internal filter will give the optimum performance. The
loop filter is connected to the same pin as the monitoring of the lock indicator. When external
loop-filter is added, the R80 must be removed to avoid conflict with the lock line connected to
the parallel port.

The LOCK signal

A LOCK signal is connected to the parallel port interface to be monitored by the software. The
signal tells you if the synthesiser frequency is in lock. It is also available at P4, and is active
high.

This digital output can also be configured to other functions, as control signal for external PA.
Please see the data sheet for details.

Note: To monitor this signal CC1050 must be configured to take out this signal on CHP_OUT.
This is the default setting of SmartRF Studio. If external loop filter is added the lock signal
cannot be used due to the loop filter is connected to the same pin.

DI and DCLK

The modulation input (DI) and the synchronisation output (DCLK) is connected to separate
connectors. The connectors are of SMA female type. The data to be sent can be of either
Manchester or NRZ. The Manchester code ensures that the signal has no DC component.
The Manchester code is based on transitions; a “0” is encoded as a low-to-high transition, a
“1” is encoded as a high-to-low transition. See figure below. Maximum data-rate is 38.4 kbit/s
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giving a baud rate of 76.8 kbaud that is chosen in the software. For NRZ the baud rate is
equal to the bit rate and is maximum 76.8 kbit/s.

Please have in mind that the DI line must be of NRZ format even for Manchester mode
selection. The encoding to Manchester is in this mode done internally by CC1050.

IManchester

Time

Y

The CC1050 has an internal clock synchronisation circuit that can be monitored on DCLK.
The relationship between DI and DCLK is given in the CC1050 data sheet.

PA matching

The output-matching network is optimised for either 433 MHz or 868 MHz operation. The
component values are calculated in the software program, and consist of L2, C1 and C2.
Using the specified component values for the output match will give an optimum match at the
specified operating frequency. Minor tuning of the component values may be necessary to
compensate for layout parasitics at other frequencies or other layouts. A T-type LC-filter is
used for reducing the harmonics. See Application note AN028 Improved LC-filter for details.

The crystal oscillator

The crystal frequency, X1, is set to 14.7456 MHz. The crystal oscillator circuit has a trimmer
capacitor, CT52, which reduces the initial tolerance of the crystal to zero by careful
adjustment using a precision frequency counter. The crystal used at this board has +10 ppm
accuracy and £10 ppm over the —10 to +70 °C temperature range. The crystal oscillator has
an AC coupled (C51) test pin for external clock injection, TP1. Be sure to remove the crystal
when an external clock is used. The external clock should have amplitude of 1-3 V.. The
loading capacitors are designed for a 16 pF crystal load.

SWRUO053 Page 6 of 20
TEXAS
INSTRUMENTS



@ ‘ Chipcon Products
from Texas Instruments

Layout sketches

” SWRUO053 Page 7 of 20
TeEXAS
INSTRUMENTS



@ ‘ Chipcon Products
from Texas Instruments

SWRUO053 Page 8 of 20
TeEXAS
INSTRUMENTS



Products

ipcon

from Texas Instruments

Ch

C ’

Assembly drawing

ENd
YH o zyn g | ]
zHN 888 | |
zZHN EE¥ | 1 SV _uoadiyg (2
ZHW SIE | ] @2 B839S@130
ooUiy9
Ed
LNV
EH

INd

8d &d

Ia

Lﬂnu: 4-37
NPE
NIZT 24T

1Nl 4

1 T U7B m

el __1d

amaadll _w_
<

- ¥ :

-

=g

zg° O

L

a]
d
Js0X

CT62

1@ 37vd
J3A M73a@  aNg 1

A73a A73d
¥Un_n_<._.<nﬁn_ aNg

N4

1812 (-
goig _H_m
[}
zn s
! +0) eaid
gea il IS aiy
4"}
=T o
+
€@ ABI-¥ <--> A el
zaJ
zd veld
Sig
H
4-18V @V 3V 10UT LIN

Page 9 of 20

SWRUO053

INSTRUMENTS

‘v’? TEXAS



Products

ipcon

from Texas Instruments

Ch

C '

\}

(%1} 133ns] I 37vos
Iz 7 EY
e ‘ON_ama on wasd | zig]
pJeog uoriyeneay psplld]

ama

SV NOJdIHIJ
INYN_ANYLNOD

iagram

td

J307-@1 J3A-B
v1ivad-8 1a-4
V.ivad-8 A7100-9

A0d-+ 3vd-E

aN9-2Z aNO-1

SXZ“MDHNId

YHTVNS
9d

f
YHTVYNS
Gd

VNS
Ed

%2019 44

4474190

BTy s

2474001

IV

SHVLVQd

7N

SJ8uJ0D

End nd
FHVAT VI VAT TVIINLS yayA=viona 4

BININ®

Z'+~370B % 31CE ¥ 310E ¥ 310H

sy} Ul wwp-g
Uoryewao Ul

“sad p)
A707
1noTvivad

47307
ECRERIE] 3vd
ECRT ] NITV1VId
ECRp gt} A13d

soejasju g

AS
AE+
anay
AE AG+
YojeinBau abe}) A

yndul ebejjon

ABI-% © st yndu

STWHIL"MITS
zd

Alddns pejenbad-un
8yl ‘830N

14

sajoy
ynoAen

NITT
1NoTI
AE+
AD
NG+

ircui

Cc

Page 10 of 20

SWRUO053

INSTRUMENTS

‘v’? TeEXAS




Products

ipcon

from Texas Instruments

Ch

C ’

() Z 133ms] I 37v3s qanss
1z 7 ev qasa] FR T p—,
e oN ama on wasd | 3715y ]
NMYHQ
(@gL) J8yjyiwsuedy 4y
ama SI¥AQHddY| enoeg ==
SV NO3JdIHD 625z LH]
INYN_ANVANDD ON_133rodd I
caspy .
28 €a9071
] %
z |
- —
20T A
cdop ey
@8y
BNIHL a1 £~ S BS-9- dN-ERD~dSI~) =059 BN E9E BT i SZOMBOCERGTNEE 2 ENVLTENE S TS
2613 [ M, a7y | b
r-ER907BHI Y
_:_
LN HAE
I 91/81/81/81795+ L 41X
0575 H/X ED38 BN i3
18 M, |
TeBseize Y a5
Id1 u
NdL53L H
52O HLXE808NEE "] = =% b5 redNEegedzed
AN w1y 3
o D~3S0 zianav[zt 1
SZNTH/XTER30NEED BSHLXERIEENID W 107J3S0X  NAdAVE ]
W g 0§ S siaNgy  BIANSV[g
S jelanaa  SVIETHIE ]
- 2 n jaaara 1no—aro
WA SzaviNg & ]BlaNaa £AAAV[Z
v 10 z 3
2 By e ! 85-9-dN"£030"daZZ
=3 PANDV[ caop o
7 |vivad eanav 1 & )
[E2 |37vd zanavf7—
W |Lno~ 3 \aanv[ :
in 250100
e
£0982 case3
(75 12
! ! 1
v T ™ 1
S08271 5080°1 €ase_]
121 ze1 o o o o
' a8 =5 55
_ 8d=k B4=% Od
£090°2 s080
3 z1 { d q
TV
e TVIVaY
apm ww/'Z S pH4 wwg| }e AU wyg @G e
8g |]eys 3indino je saull 44 |1V EEpERaIy
iUoljewdoyu jnoAeq S

Page 11 of 20

SWRUO053

INSTRUMENTS

‘v’? TeEXAS



Products

ipcon

() € 133ms] I 37v3s qanss
1’2 7 EV ENRE]
A3 ON ama ON Wosd | 3715
@oejJ8) Ul Od NMYHQ]
ama STVADHddY|
SV NO3JdIHD 625z
INYN_ANVENDD ON_133roNd
—
73307 —
9 EpgE-EaY
blg
avang Sao
[ 2
]
2
A& S
15
9 €98 ™ga Y
6814
; IO VIvad
©2
58
fo
£ 2
e
b
@ AS
o3
=R
o =
GND aan 2
a1 @ f o
cosn ey ar it ELZ)
VLV 3 T g g
€8007a =
T g B NVIvId
I i A - 0 Gl
€980y B
L] | ' ' ' | | ¢ PR

gpiy
spid
vBId
EBiY
zoiy

Y]

} T
SO0HYL
en

=
&,
=

97EB98 N0
97E898 N0
9°EB9E DI
9°EB9E DI
97E8987 01
9°EBIE DY

S27NHZXERBRNEE]

from Texas Instruments

Ch

%

C ’

Page 12 of 20

SWRUO053

INSTRUMENTS

‘v’? TEXAS



Products

ipcon

from Texas Instruments

Ch

C ’

(%) ¥ 159ns]

i 37v3as a3nsst

I'c
A3 ON_ama

ey 333313

7 ON W3sd | 3215 ]

Jojyelnbad abejjopa NAYBT
ama SIVAOHdAY|

SV NO3JdIHD 625sZ0
TJNYN_ANYNOD ON_133r0Hd

ETNYLTENED

1
il

1y

1QdSTHILIMS
15

ETNYLTENE"D
]

AES

v

b

ry
h

Page 13 of 20

SWRUO053

INSTRUMENTS

‘v’? TeEXAS



from Texas Instruments

@ ’ Chipcon Products

Bill of materials

RF Part 433 MHz

Reference | Description Value Part

C1 Capacitor 0603 12 pF C_12P_0603_NPO_G_50

c10 Capacitor 0603 220 pF C_220P_0603_NP0_G_50

C103 Capacitor, tantal 3.3 uF C 3U3 TAN B

C106 Capacitor 0603 33 nF C_33N_0603_X7R_K_25

C11 Capacitor 0603 82 pF C_82P_0603_NPO_G_50

C12 Capacitor 0603 33 nF C_33N_0603_X7R_K_25

C13 Capacitor 0603 1nF C_1NO_0603_X7R_K 50

C14 Capacitor 0603 33 nF C_33N_0603_X7R_K 25

Cc2 Capacitor 0603 6.8 pF C_6P8_0603_NPO_C_50

C3 Capacitor 0603 18 pF C_18P_0603_NPO_G_50

C4 Capacitor 0603 15 pF C_15P_0603_NPO_G 50

C5 Not Used

C51 Capacitor 0603 1nF C_1NO_0603_X7R_K 50

C6 Not Used

c7 Not Used

Cc8 Not Used

C9 Not Used

C71 Capacitor 0603 3.9 pF C_3P9_0603_NPO_G 50

C72 Not Used

CT52 Trimmer Capacitor C_3-10P_TRIM_NPO

L1 Inductor, 0603 33 nH L _33N_0603_KL73

L2 Inductor, 0805 6.2 nH L_6N2_0805_J

L4 EMI filter bead BLM18HG102SN1D

L71 Inductor 0805 47 nH L _47N_0805_J

L72 Inductor 0805 47 nH L _47N_0805_J

R1 Resistor 0603 82 kQ R_82K_0603_F

R2 Not Used

R51 Not Used

R80 Resistor 0603 00 R_0_0603

TP1 Testpoint TESTPIN

U1 Single chip transmitter CC1050

X1 Crystal, HC-49-SMD X14.7456/10/10/10/16
SWRU053 Page 14 of 20
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RF Part 868 MHz

Reference | Description Value Part

C1 Capacitor 0603 4.7 pF C_4P7_0603_NP0_C_50

C10 Capacitor 0603 220 pF C_220P_0603_NPO_G_50

C103 Capacitor, tantal 3.3uF C 3U3 TAN B

C106 Capacitor 0603 33 nF C_33N_0603_X7R_K_25

C11 Capacitor 0603 82 pF C_82P_0603_NP0_G_50

C12 Capacitor 0603 33 nF C_33N_0603_X7R_K_25

C13 Capacitor 0603 1nF C_1NO_0603_X7R_K_50

C14 Capacitor 0603 33 nF C_33N_0603_X7R_K_25

C2 Capacitor 0603 5.6 pF C_5P6_0603_NP0_C_50

C3 Capacitor 0603 18 pF C_18P_0603_NP0_G_50

C4 Capacitor 0603 15 pF C_15P_0603_NP0_G_50

C5 Not Used

C51 Capacitor 0603 1nF C_1NO_0603_X7R_K_50

C6 Not Used

C7 Capacitor 0603 6.8 pF C_6P8_0603_NP0_C_50

Cs8 Capacitor 0603 6.8 pF C_6P8_0603_NP0_C_50

C9 Not Used

C71 Capacitor 0603 2.2 pF C_2P2_0603_NP0_C_50

C72 Capacitor 0603 2.2 pF C_2P2_0603_NP0_C_50

CT52 Trimmer Capacitor C_3-10P_TRIM_NPO

L1 Inductor, 0603 5.6 nH L_5N6_0603_KL73

L2 Inductor, 0805 25nH L_2N5 0805_J

L4 EMI filter bead BLM18HG102SN1D

L71 Inductor 0805 15 nH L_15N_0805_J

L72 Inductor 0805 15 nH L_15N_0805_J

R1 Resistor 0603 82 kQ R_82K_0603_F

R2 Not Used

R51 Not Used

R80 Resistor 0603 00 R_0_0603

TP1 Testpoint TESTPIN

U1 Single chip transmitter CC1050

X1 Crystal, HC-49-SMD X14.7456/10/10/10/16
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Voltage Regulator

Reference | Description Value Part
C101 Capacitor, tantal 3.3 uF C_3U3_TAN_B
C102 Capacitor, tantal 3.3 uF C_3U3_TAN_B
D1 Diode, Si BAT254
S1 SPDT switch SWITCH_SPDT
uz2 Voltage regulator LP2981
PC Interface
Reference | Description Value Part
C104 Capacitor 0603 33 nF C_33N_0603_X7R_K_25
Q1 BJT, Si, NPN, small signal BC846
Q2 BJT, Si, NPN, small signal BC846
R101 Resistor 0603 10 kQ R_10K_0603_G
R102 Resistor 0603 10 kQ R_10K_0603_G
R103 Resistor 0603 10 kQ R_10K_0603_G
R104 Resistor 0603 10 kQ R_10K_0603_G
R105 Resistor 0603 10 kQ R_10K_0603_G
R106 Resistor 0603 10 kQ R_10K_0603_G
R107 Resistor 0603 10 kQ R_10K_0603_G
R108 Resistor 0603 10 kQ R_10K_0603_G
R109 Resistor 0603 100 kQ R_100K_0603_G
R110 Resistor 0603 10 kQ R_10K_0603_G
R111 Resistor 0603 0 kQ R_0_0603
R112 Resistor 0603 0 kQ R_0_0603
R113 Resistor 0603 0 kQ R_0_0603
R114 Resistor 0603 100 kQ R_100K_0603_G
R115 Not Used
U3 Hex inverter, oc 74HCO05
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Evaluation board

Reference | Description Value Part

H1 Circuit Board Support Distance 12.5mm

H2 Circuit Board Support Distance 12.5mm

H3 Circuit Board Support Distance 12.5mm

H4 Circuit Board Support Distance 12.5mm

P1 D-Sub, 25 pin DSUB_25

P2 5 pin terminal, screw SCREW_TERM 5

P3 SMA connector SMA (Straight)

P4 Pinrow, 2x5 PINROW_2X5

P5 SMA connector SMA RA (Right angle)
P6 SMA connector SMA_RA (Right angle)

Note: Items shaded are different for different frequencies

Using the Development Kit

The purpose of the Development Kit is to give users of the integrated transmitter CC1050
hands-on experience with the chip. A typical set-up of the evaluation board is shown below.
The evaluation board is connected to a PC to be programmed by the SmartRF Studio
software. You can also easily connect your MCU to the 10-pin connector P4, and implement
prototype software without doing hardware design. R111-R113 should be removed when
connecting your MCU to P4.

The data signal that you want to send in transmit mode can be of either Manchester or NRZ
code. A square wave from a function generator can be used to generate this data. The signal
source shall be connected to the Data I/O port (DI) at the evaluation board. The signal must
be a square wave from 0 to 3V as shown. Do not apply a 5V signal because it can damage
the CC1050 chip. The signal from the function generator will represent either zeroes or ones,
and the bit rate in Manchester coded will be 1/T, where T is the period time. For the NRZ
case, the bit rate is given by 2/T due to the fact that the bit rate is equal to the baud rate in
NRZ.

3V

ov |<_,|
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The transmitted signal can be studied on a spectrum analyser, sent out on the antenna (see
note below).

Antenta
4-10°%
.
oo
e ) () | —— CC1OSOEB
PC
D DCLE
Spectrum analyser
. I
Y o oo
oo
e Do o oo

Function generator  gscilloscope

Figure 2: Equipment set-up in transmit mode.

Important: The use of radio transmitters is regulated by international and national rules.
Before transmitting a RF signal out on the antenna, please contact your local
telecommunication authorities to check if you are licensed to operate the transmitter.
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Address Information

Web site: http://www.chipcon.com

E-mail: wireless@chipcon.com
Technical Support Email: support@chipcon.com
Technical Support Hotline: +47 22 95 85 45

Headquarters:

Chipcon AS

Gaustadalléen 21

NO-0349 Oslo

NORWAY

Tel: +47 22 95 85 44

Fax: +47 22 95 85 46

E-mail: wireless@chipcon.com

US Offices: _ .
Chipcon Inc., Eastern US Sales Office

Chipcon Inc., Western US Sales Office 35 Pinehurst Avenue

19925 Stevens Creek Blvd. Nashua, New Hampshire, 03062

Cupertino, CA 95014-2358 USA

USA Tel: +1 603 888 1326

Tel: +1 408 973 7845 Fax: +1 603 888 4239

Fax: +1408 973 7257 Email: eastUSsales@chipcon.com

Email: USsales@chipcon.com

Sales Office Germany:

Chipcon AS

Riedberghof 3

D-74379 Ingersheim

GERMANY

Tel: +49 7142 9156815

Fax: +49 7142 9156818

Email: Germanysales@chipcon.com

Sales Office Asia :

Chipcon Asia Pasific

37F, Asem Tower

159-1 Samsung-dong, Kangnam-ku
Seoul 135-798 Korea

Tel: +82 2 6001 3888

Fax: +82 2 6001 3711

Email: Asiasales@chipcon.com
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Disclaimer

Chipcon AS believes that the information contained herein is correct and accurate at the time of this printing.
However, Chipcon AS reserves the right to make changes to this product without notice. Chipcon AS does not
assume any responsibility for the use of the described product, neither does it convey any license under its patent
rights, or the rights of others. The latest updates are available at the Chipcon website or by contacting Chipcon
directly.

As far as possible, major changes of product specifications and functionality will be stated in product specific Errata
Notes published at the Chipcon website. Customers are encouraged to sign up for the Developer's Newsletter in
order to receive the most recent updates on products and support tools.

When a product is discontinued this will be done according to Chipcon’s procedure for obsolete products as
described in Chipcon’s Quality Manual. This includes informing about last-time-buy options. The Quality Manual can
be downloaded from Chipcon’s website.

Trademarks

SmartRF® is a registered trademark of Chipcon AS. SmartRF® is Chipcon's RF technology platform with RF library
cells, modules and design expertise. Based on SmartRF® technology Chipcon develops standard component RF
circuits as well as full custom ASICs based on customer requirements and this technology.

All other trademarks, registered trademarks and product names are the sole property of their respective owners.

© 2003, Chipcon AS. All rights reserved.
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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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