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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




LENESAS
HA1630D01/02/03 Series

Ultra-Small Low Voltage Operation CMOS Dual Operational
Amplifier

REJO3D0800-0200
Rev.2.00
Feb 07, 2007

Description

The HA1630D01/02/03 are dual CMOS Operational Amplifiers realizing low voltage operation, low input offset
voltage and low supply current. In addition to a low operating voltage from 1.8V, these device output can achieve full
swing output voltage capability extending to either supply. Available in an ultra-small TSSOP-8 and MMPAK-8
package that occupy more small area against the SOP-8.

Features

e Low power and single supply operation Vpp=1.8t055V

e Low input offset voltage Vo = 4.0 mV Max

e Low supply current (per channel) Ipp =15 pA Typ (HA1630D01)
Iop = 50 pA Typ (HA1630D02)
Iop = 100 w/A Typ (HA1630D03)

e Maximum output voltage Von=2.9V Min (at Vpp =3.0V)

e Low input bias current g =1pATyp

Ordering Information

Type No. Package Name Package Code
HA1630D01T
HA1630D02T TTP-8DA PTSP0008JC-B
HA1630D03T
HA1630D01MM
HA1630D02MM MMPAK-8 PLSP0008JC-A
HA1630D03MM
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HA1630D01/02/03 Series

Pin Arrangement

Vourti [1] 18] Vop
ViNiE) E% |71 Vour2
ViNL(+) (3] &E ViNz()

Vss [4] 5] ViNa(+)

Equivalent Circuit (per one channel)

TR EIRaC:
Ving O——+— W I F‘ﬂ Vour
Vine O .
, VOE !
e @ AT B
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HA1630D01/02/03 Series

Absolute Maximum Ratings

(Ta=25°C)
Items Symbol Ratings Unit Note

Supply voltage Vb 7 \%

Differential input voltage ViN(diff) —Vpp t0 +Vpp \

Input voltage Vin —0.3t0 +Vpp v +

Power dissipation Pr 240/145 mw TTP-8DA/MMPAK-8 *
Operating temp. Range Topr —40 to +85 °C

Storage temp. Range Tstg -55to +125 °C

Notes: 1. Do not apply Input Voltage exceeding Vpp or 7 V.

2. The value of PTSP0008JC-B (TTP-8DAV) / PLSP0008JC-A (MMPAK-8). It computes from heat resistance
0ja = 520°C/W, and 690°C/W each other.

Electrical Characteristics

(VDD =30V, Ta= 25°C)

Iltems Symbol Min Typ Max Unit Test Condition

Input offset voltage Vio — — 4.0 mV | Vin=15V

Input offset current lio — (1.0) — pA Vin=15V

Input bias current Iis — (2.0) — pA Vin=15V

Output high voltage Von 29 — — \% RL=1MQ

Output source current lo souRce 6 12 — pA Von = 2.5V (HA1630D01)
25 50 — Voun = 2.5V (HA1630D02)
50 100 — Von = 2.5V (HA1630D03)

Output low voltage Vou — — 0.1 \% RL=1MQ

Output sink current lo sink — (0.8) — mA | VoL =0.5V (HA1630D01)
— (1.0) — VoL = 0.5V (HA1630D02)
— (1.2) — VoL = 0.5V (HA1630D03)

Common mode input voltage Vewm -0.1t0 2.1 — — \%

range

Slew rate SR — (0.125) — Vius | C. =20 pF (HA1630D01)
— (0.50) — CL = 20 pF (HA1630D02)
— (1.00) — CL = 20 pF (HA1630D03)

Voltage gain Ay 60 80 — dB

Gain bandwidth product BW — (200) — kHz | C. =20 pF (HA1630D01)
— (680) — CL = 20 pF (HA1630D02)
— (1200) — CL = 20 pF (HA1630D03)

Power supply rejection ratio PSRR 60 80 — dB

Common mode rejection ratio CMRR 60 80 — dB

Supply current Iob — 30 60 JIVAN RL = o (HA1630D01)
— 100 200 RL = (HA1630D02)
— 200 400 RL =« (HA1630D03)

Note: 1. ( ): Design specification
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HA1630D01/02/03 Series

Table of Graphs

HA1630D01 | HA1630D02 | HA1630D03 Test
Electrical Characteristics Figure Figure Figure Circuit
Supply current Iob vs Supply voltage 1-1 2-1 3-1 2
vs Ambient temperature 1-2 2-2 3-2
Output high voltage Vou vs Output source current 1-3 2-3 3-3 4
vs Supply voltage 1-4 2-4 34
Output source current lo source vs Ambient temperature 1-5 2-5 3-5 6
Output low voltage VoL vs Output sink current 1-6 2-6 3-6 5
Output sink current lo siNk vs Ambient temperature 1-7 2-7 3-7 6
Input offset voltage Vio Distribution 1-8 2-8 3-8 1
vs Supply voltage 1-9 2-9 3-9
vs Ambient temperature 1-10 2-10 3-10
Common mode input Vewm vs Ambient temperature 1-11 2-11 3-11 7
voltage range
Power supply rejection PSRR vs Frequency 1-12 2-12 3-12 1
ratio
Common mode rejection CMRR vs Frequency 1-13 2-13 3-13 7
ratio
Voltage gain & phase Ay vs Frequency 1-14 2-14 3-14 10
angle
Input bias current lis vs Ambient temperature 1-15 2-15 3-15 3
vs Input voltage 1-16 2-16 3-16
Slew Rate (rising) SRr vs Ambient temperature 1-17 2-17 3-17 9
Slew Rate (falling) SRf vs Ambient temperature 1-18 2-18 3-18
Slew rate Large signal transient 1-19 2-19 3-19
response
Small signal transient 1-20 2-20 3-20
response
Total harmonic distortion + (0 dB) vs. Output voltage p-p — 2-21 3-21 8
noise (40 dB) vs. Output voltage p-p — 2-22 3-22
Maximum p-p output vs Frequency 1-21 2-23 3-23
voltage
Voltage noise density vs Frequency 1-22 2-24 3-24
Channel separation vs Frequency 1-23 2-25 3-25
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HA1630D01/02/03 Series

Main Characteristics (HA1630D01)

Figure 1-1. HA1630D01
Supply Current vs. Supply Voltage

Supply Current vs. Ambient Temperature

Figure 1-2. HA1630D01
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Figure 1-3. HA1630D01 Figure 1-4. HA1630D01
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Figure 1-5. HA1630D01
Output Source Current vs. Ambient Temperature
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HA1630D01/02/03 Series
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Figure 1-6. HA1630D01
Output Low Voltage vs. Output Sink Current
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Figure 1-8. HA1630D01
Input Offset Voltage Distribution
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Vpp = 3.0V -
-4 -3 -2 -1 0 1 2 3 4

Input Offset Voltage Vo (mV)

Figure 1-10. HA1630D01
Input Offset Voltage vs. Ambient Temperature
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Figure 1-7. HA1630D01
Output Sink Current vs. Ambient Temperature
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Figure 1-9. HA1630D01
Input Offset Voltage vs. Supply Voltage
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Figure 1-11. HA1630D01
Common Mode Input Voltage vs.
Ambient Temperature
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HA1630D01/02/03 Series

Figure 1-12. HA1630D01

Power Supply Rejection Ratio vs. Frequency
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Figure 1-13. HA1630D01
Common Mode Rejection Ratio vs. Frequency
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Figure 1-14. HA1630D01
Open Loop Voltage Gain and Phase Angle vs. Frequency
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HA1630D01/02/03 Series

Figure 1-15. HA1630D01 Figure 1-16. HA1630D01
Input Bias Current vs. Ambient Temperature Input Bias Current vs. Input Voltage
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Figure 1-17. HA1630D01 Figure 1-18. HA1630D01
Slew Rate (rising) vs. Ambient Temperature Slew Rate (falling) vs. Ambient Temperature
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Figure 1-19. HA1630D01 Figure 1-20. HA1630D01
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HA1630D01/02/03 Series

Figure 1-21. HA1630D01
Voltage Output p-p vs. Frequency
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Figure 1-22. HA1630D01
Voltage Noise Density vs. Frequency
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Figure 1-23. HA1630D01
Channel Separation vs. Frequency
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HA1630D01/02/03 Series

Main Characteristics (HA1630D02)
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Figure 2-1. HA1630D02
Supply Current vs. Supply Voltage
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Figure 2-3. HA1630D02
Output High Voltage vs. Output Source Current
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Figure 2-5. HA1630D02

Output Source Current vs. Ambient Temperature
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Figure 2-2. HA1630D02
Supply Current vs. Ambient Temperature
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HA1630D01/02/03 Series

Figure 2-6. HA1630D02
Output Low Voltage vs. Output Sink Current
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Figure 2-8. HA1630D02
Input Offset Voltage Distribution
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Figure 2-10. HA1630D02
Input Offset Voltage vs. Ambient Temperature
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Figure 2-7. HA1630D02
Output Sink Current vs. Ambient Temperature
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HA1630D01/02/03 Series

Figure 2-12. HA1630D02

Power Supply Rejection Ratio vs. Frequency
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Figure 2-13. HA1630D02
Common Mode Rejection Ratio vs. Frequency
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Figure 2-14. HA1630D02
Open Loop Voltage Gain and Phase Angle vs. Frequency
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HA1630D01/02/03 Series

Figure 2-15. HA1630D02
Input Bias Current vs. Ambient Temperature
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Figure 2-17. HA1630D02
Slew Rate (rising) vs. Ambient Temperature
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Figure 2-19. HA1630D02
Large Signal Transient Response
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Figure 2-16. HA1630D02
Input Bias Current vs. Input Voltage
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Figure 2-18. HA1630D02
Slew Rate (falling) vs. Ambient Temperature
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Small Signal Transient Response
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HA1630D01/02/03 Series

Figure 2-21. HA1630D02
Total Harmonic Distortion + Noise vs.
Output Voltage p-p

Figure 2-22. HA1630D02
Total Harmonic Distortion + Noise vs.
Output Voltage p-p
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Figure 2-23. HA1630D02
Voltage Output p-p vs. Frequency
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Figure 2-24. HA1630D02
Voltage Noise Density vs. Frequency
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HA1630D01/02/03 Series

140

Figure 2-25. HA1630D02
Channel Separation vs. Frequency
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HA1630D01/02/03 Series

Main Characteristics (HA1630D03)

Figure 3-1. HA1630D03
Supply Current vs. Supply Voltage
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Figure 3-3. HA1630D03
Output High Voltage vs. Output Source Current
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Figure 3-5. HA1630D03
Output Source Current vs. Ambient Temperature
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Figure 3-2. HA1630D03
Supply Current vs. Ambient Temperature
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Figure 3-4. HA1630D03
Output High Voltage vs. Supply Voltage
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HA1630D01/02/03 Series
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Figure 3-6. HA1630D03
Output Low Voltage vs. Output Sink Current
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Figure 3-8. HA1630D03
Input Offset Voltage Distribution
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Figure 3-10. HA1630D03
Input Offset Voltage vs. Ambient Temperature
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Figure 3-7. HA1630D03
Output Sink Current vs. Ambient Temperature
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Figure 3-9. HA1630D03
Input Offset Voltage vs. Supply Voltage
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Figure 3-11. HA1630D03
Common Mode Input Voltage vs.
Ambient Temperature
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HA1630D01/02/03 Series

Figure 3-12. HA1630D03
Power Supply Rejection Ratio vs. Frequency
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Figure 3-13. HA1630D03
Common Mode Rejection Ratio vs. Frequency
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Figure 3-14. HA1630D03
Open Loop Voltage Gain and Phase Angle vs. Frequency
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Input Bias Current ljg (pA)

Slew Rate SRr (V/us)

Figure 3-15. HA1630D03
Input Bias Current vs. Ambient Temperature
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Figure 3-17. HA1630D03
Slew Rate (rising) vs. Ambient Temperature
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Figure 3-19. HA1630D03
Large Signal Transient Response
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Figure 3-16. HA1630D03
Input Bias Current vs. Input Voltage
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Figure 3-18. HA1630D03
Slew Rate (falling) vs. Ambient Temperature
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Figure 3-20. HA1630D03
Small Signal Transient Response
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HA1630D01/02/03 Series

Figure 3-21. HA1630D03
Total Harmonic Distortion + Noise vs.
Output Voltage p-p

Figure 3-22. HA1630D03
Total Harmonic Distortion + Noise vs.
Output Voltage p-p
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Figure 3-23. HA1630D03
Voltage Output p-p vs. Frequency
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Figure 3-24. HA1630D03

Voltage Noise Density vs. Frequency
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HA1630D01/02/03 Series

Figure 3-25. HA1630D03
Channel Separation vs. Frequency
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HA1630D01/02/03 Series

Test Circuits

2. Supply Current, Ipp

VDD

5

S 0o

Voo |
gl
TIT

4. Output High Voltage, Von

VDD

®)

+ Vo
B
Ving| Vinz
71-7 71-7 a

5. Output Low Voltage, Vo,

Voo

I

1. Power Supply Rejection Ratio, PSRP & Voltage Offset, V|o

Vio
Vbp -
Vv
RFQ Vio=|Vo - —P|x — =
2 | Rs+Rep
R
3 < PSRR
3 ——0— Vo
R
Vbp s PSRR = —20log U
gt
TIT

Vpp1 — Vop2

Rs
X
RS + RF

Measure Vg corresponding to Vpp; = 1.8 Vand Vppy, =5.5V

3. Input Bias Current, lg

Vou.
R =1MQ
VlNl = VDD /2-0.05V
V|N2 = VDD /2+0.05V

Vo
R, =1MQ
V|N1 = VDD /2+0.05V
V|N2 = VDD /2-0.05V

w®
7

VDD

®)

7T
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HA1630D01/02/03 Series

6. Output Source Current, losource & Output Sink Current, lggnk

Voo |

O OSOURCE

VO = VDD -05V

VlNl = VDD /2-0.05V
V|N2 = VDD /2+0.05V

+ losink
Vini| Vinz Vo=+05V
VO V|N1 = VDD /2+0.05V
V|N2 = VDD /2-0.05V
7T

7. Common Mode Input Voltage, Ve & Common Mode Rejection Ratio, CMRR

CMRR

Vo1 - Vo2

CMRR = —20log U T

Rs
X
RS + RF

Measure Vg corresponding to Vi =0V and Vi, = 2.1V

8. Total Harmonic Distortion, THD

Vop Vob THD
Gain Variable  Rr Q Gan=+1 O Gain Variable
1+ RF/ RS =100
Rs freq = 100 Hz, 1 kHz, 10 kHz
k —
>0 >0,
Vin Vi A1
5\3
O O
VSS VSS

9. Slew Rate, SR 10. Gain, Ay & Phase, GBW

Vop Vb
@) Re O
Rs
L Vo L Vo
2 B2
1MQ 20 pF R 1MQ 20 pF
S
O O
Vss Vss
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Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code | MASS[Typ] |
P-TSSOP8-4.4x3-0.65 | PTSP0008JC-B | TTP-8DAV | 0034g |
1 .
8 5
M J NOTE
H H H e
1T 2. DIMENSION™3"DOES NOT
INCLUDE TRIM OFFSET.
N
by
w T o
/@ Terminal cross section
Ni/Pd/Au platin Dimension in Millimeters
( plating ) Symbol [ Min [ Nom| Max
Index mark |l D _ 3.00 | 3.30
E | — [4.40] —
= L A | — | — | —
A1 | 0.03]0.07]0.10
1 4 Al —]—]110
[ . b
e - " G @) po 215,020,025
€ 10.10|0.15] 0.20
/ \ — 7\‘0 C1 —_
nimininis i T Higoe
S He | 6.20 | 6.40 | 6.60
Detail F e | — 065 —
= X — | — ] 0.13
y — | — |0.10
Z | — | — ]0.805
L 10.40] 0.50 | 0.60
Li | — ]1.00 —
Package Name| JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ] | ]
MMPAK-8 | P-LSOP8-2.8x2.95-0.65 | PLSP0008JC-A | — | 002g | Unit: mm
295+0.2
0.13 §5%
\ ol \ J
| I |
T NI
\ [ \
| [ |
S| 3 I N
+ + - — -1 —A—tt——-1
o « T 17717 T
I | o \ [ \
\ [ \
1 1 1 1 1 0to 0.1
o ]
\ Lo \
— T ——
| o | ©
IR —
0.65 ‘ ‘ 0.2 3¢
| 01@ | 0.05
1.95

1.1+0.1
/Fﬁ
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Taping & Reel Specification

[Taping]

Package Code | W P Ao Bo Ko E F D1 | Maximum Storage No.
TSSOP-8 12 8 6.9 3.6 17 | 175 ] 55 1.5 3,000 pcs/reel
MMPAK-8 12 40 (315|435 | — — 55 11.05 3,000 pcs/reel

- 4.0 . ﬁ Unit: mm
. 015 _2.0_| i
Cover A i
Tape N 1N 4
/ e U |
- LL
| =
™ Ko O @ © - \% —
~ P — D:1
\
-
Tape withdraw direction
WL

[Reel]

Package Tape width W1 W2 A LS
TSSOP-8 12 17.4 | 13.4 | 330 I §
MMPAK-8 12 17.0 | 13.0 | 178 :I <

[Ordering Information] @ O ||

Ordering Unit
3,000 pcs

2.0»;——1«2.0

Mark Indication

1001

e
0DO1

Product Name
0DO01: HA1630D01
0D02: HA1630D02
0D03: HA1630D03

I
[/

I

Trace Code

MMPAK-8

[1 {1 ]

Clltig

Ul

O

Product Name
DO01: HA1630D01
D02: HA1630D02
D03: HA1630D03

Trace Code
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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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