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Product Profile

8-bit PIC® Microcontrollers

Microchip’s PIC® family of microcontrollers combine high-performance, low cost and small package size to offer the best price/
performance ratio in the industry. Based on a powerful RISC core, these 8-bit PIC® microcontrollers fall into three product architecture
categories, providing a variety of options for any application requirement:

e Baseline 8-bit architecture: 12-bit instruction set, 6-44 pin count, 384-3.5 Kbytes program memory, up to 5 MIPS

e Mid-Range 8-bit architecture: 14-bit instruction set, 868 pin count, 896-14 Kbytes program memory, up to 5 MIPS

e High-Performance (PIC18) 8-bit architecture: 16-bit instruction set, 18-100 pin count, 8K-128 Kbytes program memory, up to 16 MIPS

The common architecture provides users with an easy migration path from 6 to 100 pins among all families with little or no code

change required. Advanced features available are:

e Sophisticated timing peripherals

e Embedded analog peripherals including A/D and D/A converters, comparators, PBOR, PLVD, DAC, Vrer, Op Amps and PSMC

e Communications peripherals (I12C™/SPI/USB/CAN and USARTSs)

e Low-power, single-chip RF solutions targeting RF connectivity for high-volume embedded control applications

e Battery management solutions

e Flexible programming options including In-Circuit Serial Programming™ (ICSP™) technology, self-programming (Enhanced Flash),
One-Time-Programmable (OTP), QTR SQTP and ROM

16-bit PIC® Microcontrollers

The PIC24 microcontrollers build upon the high performance, wide selection of peripherals, Flash memory sizes and packaging
choices found in the 8-bit PIC18 family. The PIC24 architecture, paired with the optimized MPLAB® C30 C Compiler, provides the high
throughput and C code density needed to achieve system performance goals and product launch schedules.

e |eadership 16-bit microcontroller performance and C code efficiency

e Extension of the 8-bit PIC18 microcontroller performance, memory and peripherals

e Easy migration path to dsPIC® digital signal controllers with over 40 MIPS, DSP capability and MPLAB® IDE compatibility

Microchip’s 16-bit high-performance digital signal controllers combine in a single core the best features of microcontrollers with the
best features of DSPs. These dsPIC DSC devices reach speeds of up to 40 MIPS, are very efficient for C programming, and have Flash,
data EEPROM, powerful peripherals and a variety of software libraries that allow high performance embedded solutions to be designed
effortlessly and rapidly. With a familiar microcontroller “feel”, tools and design environment, these dsPIC DSCs target applications,
such as motor control and power conversion, speech and audio, internet and modem connectivity, telecom, encryption, high-speed
sensing and automotive applications.

Stand-Alone Analog & Interface Products

Microchip offers a broad portfolio of analog and related products:

e Linear and Mixed-Signal. ADCs/DACs, digital potentiometers, op amps and comparators.

e Power Management. LDO and switching regulators, charge pumps, voltage references, CPU/system supervisors and voltage
detectors, battery chargers and power MOSFET drivers.

e Thermal Management. Temperature sensors (logic output, voltage output, and serial output), brushless DC fan controllers and
fan fault detectors.

e Interface. Peripheral products supporting industry-standard networking protocols like CAN, LIN and infrared (including IrDA® Standard
infrared), as well as products that provide embedded system input/output expansion capability.

Secure Data Products

Microchip’s KeeLoq® code hopping algorithm combines high security, a small package outline and a very low cost to make this an ideal
solution for unidirectional RKE systems. The KeeLoq code hopping technology creates a high degree of security using a long code word
length together with encryption and synchronization techniques.

Memory Products

Microchip offers one of the broadest selections of serial EEPROMSs in densities from 128 bits to 1 Mbit, with operating voltages down
to 1.8V, in all popular bus protocols (I2C™, Microwire and SPI compatible). They are available in all standard temperature ranges from
-40°C to +125°C, up to 16 Kbits in 5-lead SOT-23 and up to 256 Kbits in 8-lead MSOR

Development Systems

Microchip offers a full range of microcontroller development systems, including the MPLAB® ICE 2000 and ICE 4000 in-circuit
emulators; MPLAB Integrated Development Environment; MPLAB C18 and C30 Compiler; the MPLAB ICD In-Circuit Debugger,
MPLAB PM3 full-featured device programmer; PICSTART® low-cost development system; the PICkit™ 2 Flash Starter Kit, SEEVAL®
Serial EEPROM Evaluation Kit and various demonstration boards. Microchip has shipped more than 432,000 development systems
worldwide.
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Part Number Suffix Designations

Ordering Information for all Microchip PICmicro®, dsPIC®, KEeLoQ®, RFID, rfHCS and Memory Products

XXXXXXXXXX - XX XIXX XXX

— QTP, SQTP or ROM Code; Special Requirements

Package:

CB = Chip on Board (COB)

CL =  Windowed CERQUAD

G = Lead Free

Jw =  Windowed CERDIP

L =  Plastic Leaded Chip Carrier (PLCC)

LQ =  Plastic Low Quad Flatpack (LQFP)

MC = Dual Flat-No Leads (DFN) 2x3 mm

MF =  Dual Flat-No Leads (DFN) 5x6 mm

ML = Quad Flat-No Leads (QFN) 6x6 mm, 8x8 mm
MM = Quad Flat-No Leads (QFN) 6x6 mm

MS = Micro Small Outline (MSOP)

oT = b5-Lead or 6-Lead SOT-23

P = Plastic DIP

PF = Plastic Thin Quad Flatpack (TQFP) 14x14 mm
PQ = Plastic Quad Flatpack (PQFP)

PT = Plastic Thin Quad Flatpack (TQFP)

10x10 mm, 12x12 mm

Process Temperature:

Blank = 0°C to +70°C

I (Industrial) = -40°C to +85°C
E (Extended = -40°C to +125°C

Speed: OR
-90 = 90ns

-10 = 100ns

-12 = 120ns

-15 = 150ns

-17 = 170ns

-20 = 200 nsor 20 MIPS
-25 = 250ns

-30 = 300 nsor 30 MIPS
Option:

T = Tape and Reel Shipments
X = Rotated Pinout

Device Type: (Up to 10 digits)

AA = 1.8V Serial EEPROM

Cc = CMOS EPROM/ROMIless MCU

C = 5V Serial EEPROM

CE = CMOS EPROM/EEPROM MCU
CR = CMOS ROM MCU

F = Flash MCU

FC = High-Speed Serial EEPROM

HC = High Speed

HV = High Voltage

LC = Low-Voltage CMOS EPROM MCU
LC = Low-Voltage (2.5V) Serial EEPROM

Crystal Frequency Designator for PICmicro® MCUs

LP
RC
XT

HS

02
04

LCE
LCR
LCS
Lv
24

93

Die in Waffle Pack

14-lead Small Outline (150 mil)

8-lead Small Outline (207 mil)

8-lead Small Outline (150 mil)

Plastic Small Outline (SOIC) (300 mil)
Plastic Skinny DIP

Plastic Shrink Small Outline (SSOP)

Thin Shrink Small Outline (TSSOP) 4.4 mm
14-lead Thin Shrink Small Outline (TSSOP-14)
Transistor Outline

Thin Small Outline (8 mm x 20 mm)
SOT-23-3 Small Outline Transistor

Very Small Outline (8 mm x 12 mm)

Uncut Wafer

Sawed Wafer on Frame

SOT385 Leadless Module

DC to 40 kHz, Low-Power Crystal Oscillator
DC to 4 MHz, Resistor/Capacitor Oscillator
DC to 4 MHz, Standard Crystal Resonator
Oscillator

DC to 20 MHz, High-Speed Crystal Oscillator
DC to 2 MHz, XT and RC Oscillator Support
DC to 4 MHz Internal, XT and RC Oscillator
Support

DC to 200 kHz, LP Oscillator Support

DC to 8 MHz, HS Oscillator Support

DC to 10 MHz, HS Oscillator Support

DC to 16 MHz, XT Oscillator Support

DC to 20 MHz, HS Oscillator Support

DC to 25 MHz, XT Oscillator Support

DC to 30 MHz, HS Oscillator Support

DC to 33 MHz, XT Oscillator Support

DC to 40 MHz, HS Oscillator Support
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Low-Voltage CMOS EPROM/EEPROM MCU
Low-Voltage CMOS ROM MCU

Low-Voltage Security

Low-Voltage Flash MCU

Low Voltage

CMOS ROM MCU (PIC18)

2-Wire (12C™)

SPI

3-Wire (Microwire)
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Part Number Suffix Designations

Ordering Information for all Microchip Analog Products beginning with “TC” (formerly TelCom Semiconductor
Products)
TC 7106 A-601CP L 713

L Taping Direction:

TR or 713: Standard Taping, blank: no tape and reel
Number of Package Pins (See specific data sheet)
LPackage Type
Operatlng Temperature Range:
Commercial Range (0°C to +70°C)
Extended Industrial Range (-40°C to +85°C)
Industrial Range (-25°C to +85°C)
Military Range (-55°C to +125°C)
See Data Sheet for Specific Temperature Range

<z=mo.c

(Extra Feature Code and/or Tolerance)* (See specific data sheet)

(Output Voltage or Detect Voltage)* (If applicable, see specific data sheet)

Electrical Performance Grade Option (Variation/Option)* (If applicable, see specific data sheet)
A:  Test Selection Criteria (See specific data sheet)

B:

R:  Reversed Pin Layout

Product Part Number (2 to 6 characters, see specific data sheet)
Product Prefix

NOTE: ()* Used for voltage regulators and detectors.

S
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Package Description # of Pins Package Description # of Pins
AB TO-220 3 MB SOT-89 3
AK TO-220 7 MF DFN (3x3) 8
AT TO-220 5 MT SOT-89 5
AV TO-220 (Formed) 5 NB SOT-23B 3
BB TO-220B 3 OA SOIC (N) 8
CB SOT-23A 3 oD SOIC (N) 14
CH SOT-23A 6 OE SOIC (W) 16
CT SOT-23A 5 oG SOIC (W) 24
DB SOT-223 3 Ol SOIC (W) 28
EB DDPAK 3 OR SOIC (N) 16
EK DDPAK 7 PA PDIP (N) 8
ET DDPAK 5 PD PDIP (N) 14
HA SOP 8 PE PDIP (N) 16
JA CDIP (N) 8 PF PDIP (N) 24
JD CDIP (N) 14 PG PDIP (W) 24
JE CDIP (N) 16 Pl PDIP (W) 28
JG CDIP (W) 24 PJ PDIP (W) 28
Ji CDIP (W) 28 PL PDIP (W) 40
JL CDIP (W) 40 QR QSOP (N) 16
KU MQFP 64 RC SOT-143 4
KW MQFP 44 Sl SSOP (W) 28
LB SC-70 3 UA MSOP 8
LI PLCC 28 UN MSOP 10
LS PLCC 68 VB DPAK 3
LT SC-70 5 ZB TO-92 3
LW PLCC 44 ZM TO-92 2
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Part Number Suffix Designations
Ordering Information for all Microchip Analog Products beginning with “MCP” Prefix Parts

MCP xxxxx T -yyyzh/qq
L IPackage (see table below)
Operating Temperature Range:
- blank: Commercial Range (0°C to +70°C)

I: Industrial (-40°C to +85°C)
E: Extended Industrial Range (-40°C to +125°C)

Supervisor Bond Options:
D:

F:

H:

blank:  Not Applicable

Reset Voltage Thresholds or Performance Grade Options (1-3 characters, see specific data sheets)
270: 2.7V reset threshold

300: 3.0V reset threshold

315: 3.15V reset threshold

450: 4.5V reset threshold

460: 4.6V reset threshold

475: 4.7V reset threshold
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485: 4.85V reset threshold

or

B: Grade (see specific data sheet)
C: Grade (see specific data sheet)

or
blank:  not applicable

Tape and Reel
T: Tape and Reel
blank:  no Tape and Reel

Product Part Number (3-6 characters, see specific data sheet)

Product Prefix

Package Description # of Pins |Tube/Bag Qty. Reel Qty.
TO TO-92 3 1000 n/a
TT SOT-23 3 n/a 3000
oT SOT-23 5 n/a 3000

P PDIP 8 60 n/a
SN SOoIC 8 100 3300
ST TSSOP 8 100 2500
MS MSOP 8 100 2500
MF DFN (2x3) 8 n/a 3300
MF DFN (3x3) 8 50 3300
MF DFN (3x3, 10-Pin) 10 120 3300
ST TSSOP 14 96 2500

P PDIP 14 30 n/a
SL SoIC 14 57 2600

P PDIP 18 25 n/a
SO SOIC 18 42 1100
ST TSSOP 20 74 2500
SS SSOP 20 67 1600
ML QFN (6x6) 28 50 1600
ML QFN (4x4) 16 91 3300
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Base Quantities

Pin Count Package T/IR Tube
5 SOT-23 3000
6 SOT-23 3000 100
8 DFN (2x3) 3300 60
8 DFN (6x5) 3300 60
8 MSOP 2500 100
8 PDIP 1000 60
8 soIC 3300 100
8 son 2100 90
8 TSSOP 2500 100
14 PDIP 30
14 soIC 2600 57
14 TSSOP 2500 96
= 16 QFN 3300 91
ot 18 PDIP 25
2 18 Soic 1100 42
%2 20 PDIP 22
S 20 QFN 3000 92
= 20 SoIC 1600 38
£ 20 SSOP 1600 67
5 28 PDIP 15
= 28 QFN 1600 61
- 28 QFN-S 1600 61
g 28 soIC 1600 27
S 28 SPDIP 15
° 28 Ssop 2100 47
0 40 PDIP 10
a4 MQFP 900
44 PLCC 500 27
a4 QFN 1600 45
44 TQFP 1200 45
64 TQFP 1200
68 PLCC 300 19
80 TQFP 1200 100
84 PLCC 300 16
100 TQFP
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ABBREVIATIONS

ADC Analog-to-Digital Converter

ASK Amplitude Shift Key

AUSART Addressable USART (RS-232, RS-485)
BOR Brown-Out Detection/Reset

CAN Controller Area Network

CAP Capture

CCP Capture/Compare/1 PWM output

CRC Cyclic Redundancy Check

DAC Digital-to-Analog Converter

DMA Direct MemoryAccess

30 3 Phase PWMs

4¢ 4 Phase PWMs

E2 EEPROM (Reprogrammable)

ECAN Enhanced Controller Area Network
ECCP Enhanced Capture/Compare/4 PWM outputs with program dead time
EMA External Memory Addressing

EUSART Enhanced USART (RS232, RS485, LIN)
Flash Reprogrammable memory that holds contents without power
FSK Frequency Shift Key

12Cc™ Inter-integrated Circuit Bus

ICsSp™ In-Circuit Serial Programming™

ICD # of In-Circuit Debug Breakpoints
IntOSC Internal Oscillator

JTAG Joint Test Action Group

LNA Low Noise Amplifier

LVD Low Voltage Detection

LIN XCVR Local Interconnection Network Transceiver
MI2C/SPI Master 12C/SPI

nw nanoWatt

OTP One-Time Programmable

PBOR Programmable Brown-Out Detection/Reset
PLVD Programmable Low-Voltage Detection
PMP Parallel Master Port

PSMC Programmable Switch Mode Controller
PSP Parallel Slave Port

PSMC Programmable Switch Mode Controller
PWM Pulse Width Modulator

ROM-less External ROM necessary

RSSI Received Signal Strength Indicator
RTCC Real Time Clock with Calendar

SLAC Slope A/D Converter, up to 16 bits

SMB System Management Bus

SPI Serial Peripheral Interface

ULPW Ultra Low Power Wake-up

USART Universal Synchronous/Asynchronous Receiver/Transmitter
UsSB Universal Serial Bus

VREF Voltage Reference

WDT Watchdog Timer

WUR Wake-up Reset

P Programmable

x12 12-bit Instruction Width

x14 14-bit Instruction Width

x16 16-bit Instruction Width
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Microchip Technology’s Quality Policy

In order to meet or exceed customer expectations at a reduced cost, we encourage our employees to support
continuous improvement, anticipate problems and implement root cause solutions.

Aggregate Approach

Microchip has instituted an “aggregate” approach to understand, align, integrate and unite all company resources.
Microchip consciously designed the enterprise as an aggregate system in which company culture, systems,
practices, policies and employees work in unison to achieve Microchip’s mission and goals. This aggregate
system and culture is taught in the Microchip Culture class required for all new hires and taught by Executive Staff
members.

The Quality Culture of Microchip is that every organization, business unit and individual owns the quality of their
output, whether it is product, process, software or service.

A company must aggressively pursue continuous improvement, employee development, team deployment and
statistical techniques to successfully achieve individual accountability of quality.

Continuous Improvement

Microchip promotes a culture of continuous improvement. As stated above, each employee is measured on how
they contribute to improvement. Continuous improvement teams are constantly looking to solve problems, allowing
us to maximize our value to our customers.

Employee Development and Team Deployment

Every employee has access to a full suite of training. Each employee is measured on Quality and Quantity of work,
Teamwork, Continuous Improvement and Customer Satisfaction. Supervisors are measured on how their employees
improve and learn. Employees have regular One-on-Ones with their supervisors and an open door is a policy that is
really practiced.

Statistical Techniques

Microchip uses statistical process techniques in all aspects of our business. Decision-making, experiment
definition and process control are a few areas where these techniques are applied. Every manufacturing employee
is trained in SPC before they start their job, since they are the people closest to the product quality.

QS-9000 Certification

Microchip Technology’s Quality System is based on QS-9000 requirements. QS-9000 is rapidly becoming the
standard Quality System for many industries including Semiconductors. All Microchip product facilities and major
subcontractors are QS registered. Development Systems and Mountain View products are designed, manufactured
and certified to 1ISO-9001 requirements.

Quality Systems and Reliability Information
Visit www.microchip.com for detailed Quality Systems and Reliability information.

Microchip’s Quality System is fully described in the Microchip Overview, Quality Systems and Customer
Interface Systems Handbook (DS00169) available on the Microchip web site.



Support

Microchip is committed to supporting its customers

in developing products faster and more efficiently. We
maintain a worldwide network of field applications
engineers and technical support ready to provide product
and system assistance. In addition, the following service
areas are available at www.microchip.com:

® Support link provides a way to get questions
answered fast.

® Sample link offers free evaluation samples of any
Microchip device.

® Training link offers webinars, registration for local
seminars/workshops and information on annual
MASTERSs events held throughout the world.

Sales Office Listing
Technical Support: http://support.microchip.com

AMERICAS ASIA/PACIFIC
Atlanta Australia - Sydney
Tel: 770-640-0034 Tel: 61-2-9868-6733
Boston China - Beijing

Tel: 774-760-0087 Tel: 86-10-8528-2100
Chicago China - Chengdu

Tel: 630-285-0071 Tel: 86-28-8676-6200

Dallas China - Fuzhou

Tel: 972-818-7423 Tel: 86-591-8750-3506
Detroit China - Hong Kong SAR
Tel: 248-538-2250 Tel: 852-2401-1200

Kokomo China - Qingdao

Tel: 765-864-8360 Tel: 86-532-8502-7355
Los Angeles China - Shanghai

Tel: 949-462-9523 Tel: 86-21-5407-5533
San Jose China - Shenyang

Tel: 650-215-1444 Tel: 86-24-2334-2829

Toronto China - Shenzhen
Mississauga, Ontario Tel: 86-755-8203-2660
Tel: 905-673-0699 China - Shunde
Tel: 86-757-2839-5507
China - Wuhan
Tel: 86-27-5980-5300
China - Xian
Tel: 86-29-8833-7250

Purchase
= - microchipDIRECT
microchip e b baced
E’EEREP purchasing site

that gives you
24-hour-a-day
access to all Microchip devices and tools, including
pricing, ordering, inventory and support. You can buy the
products you need on an easily opened Microchip line of
credit.

www.microchipdirect.com

ASIA/PACIFIC

India - Bangalore

Tel: 91-80-4182-8400
India - New Delhi

Tel: 91-11-5160-8631
India - Pune

Tel: 91-20-2566-1512
Japan - Yokohama
Tel: 81-45-471- 6166
Korea - Gumi

Tel: 82-54-473-4301
Korea - Seoul

Tel: 82-2-554-7200
Malaysia - Penang
Tel: 60-4-646-8870
Philippines - Manila
Tel: 63-2-634-9065
Singapore

Tel: 65-6334-8870
Taiwan - Hsin Chu
Tel: 886-3-572-9526
Taiwan - Kaohsiung
Tel: 886-7-536-4818
Taiwan - Taipei

Tel: 886-2-2500-6610
Thailand - Bangkok
Tel: 66-2-694-1351

MICROCHIP

www.microchip.com

Microchip Technology Inc. + 2355 W. Chandler Blvd. -+ Chandler, AZ 85224-6199

EUROPE

Austria - Wels
Tel: 43-7242-2244-399

Denmark - Copenhagen
Tel: 45-4450-2828
France - Paris

Tel: 33-1-69-53-63-20
Germany - Munich

Tel: 49-89-627-144-0
Italy - Milan

Tel: 39-0331-742611

Netherlands - Drunen
Tel: 31-416-690399

Spain - Madrid

Tel: 34-91-708-08-90
UK - Wokingham

Tel: 44-118-921-5869
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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