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Specification of Piezoelectric Microblower
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1. ®EA
Scope

LIMALEHRERL. —REFRBARIFERTIEEY/OTO7LUT. FAP)IDVTHRELET .
CORAZRUMNMCHEADISEICIEBATC L AT ERZEY,

This product specification is applied to the piezoelectric microblower intended to be used for

a general electric product. Please contact us before using any of the products in the applications
not described above.

2. suAE.REE RU SHEERE

Part Number, Product Origin and other information

2-1 HHEE : MZB1001TO02
Murata Part Number

2-2 [REE . BAq
Product Origin Thailand

2-3 BHIHAES
Customer's Part Number

2-4 BHUHKREES
Customer's Drawing Number

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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3. EH
Rating
I B Item 8 #%&  Specification
3-1 | BEEKREEEEE
Operating Sinusoidal Voltage Range 10 to 20 Vp-p
32 | #ABRRERHEE 30 Vp-p
Absolute maximum rating voltage
- N=Nd
33 | B RERE 010470 C
Operating Temperature Range
4. BRI
Electrical Characteristics
(381% Table 1)
IH H R EJ0S
Item Specification Condition
- H iE FE Sy #
41| SHRERS 24.0 to 27.0kHz [5-1-1, 5-1-2, 5-2
Resonant Frequency
4-2 | RE 5-1-1, 5-1-2, 5-2
Flow Rate - ;
>=0.70L/min. e & & 57 0.05kPa B
in Background pressure 0.05kPa
4-
3 ﬁE >=1.42kPa |5-1-1, 5-1-2, 5-2
Static Pressure
4-4 | RERE

Temperature Characteristics

MEEL (FHAEIZ®L)
Flow Rate(from initial value)

+20%
(Typ) 5-1-1, 5-1-2, 5-2

A & B ® F AR
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4-5

POt (BE1FHR)

PQ Characteristic(Reference information)

Pressure
[ HkPa)

2420707 P-QiEtE (K RE)
Micro blower PQ Characteristic
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5 BIEAZE
Measuring method

5-1 AIEHEME  Measuring cross-line figure

5-1-1 BR#-HEEH-P-QAE

Frequency / Power consumption / P-Q measuring

CA—5— ZFFIkBESYE
C Meter Signal change of C/IR/Z/Driver
by scanner
IRA—Z— ® REvF
IR meter Scanner
E=H— ZArA—H—
Monitor (Z Meter L i%'l'E%ﬁ ' e E
Network Amplifier ' N
287
PC GPIB Analyzer ) : Blower
/0 4 :
A/D RS232C EAHst
- —— Pressure Meter ¢
ER | F3AN ,
Power Supply Driver H
: EEAB ) 150
: Control valve
1 I
1 =
1 REEt
H Flow meter
i I
. NILT
H Valve

A & B ® F AR
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5-1-2 P-QAIEAP—T/4RX P-Q measuring interface

ulx

INILT

Valve

] |

Pt o
Flow meter

[ [
EefmI il fEn 5
Control valve

T 1

PC

¥ EHEt 0~5kPa
Coupling Pressure meter
T4IL3
Filter
— :
AV
Pad
ZJO7 Blower INYRICHERRT D

Blower is connected to pad

5-2 BIESZH Measuring Condition

ERE)E T : 15Vp-p

BIZIREMNZORY ., BIE LR GBE15~35°C) . EiE (25~85%) [IZTITHRLET,
=20, ¥R E £ L5 8 (X BE25+1°C BE63~67%ICTITHWVET,
Driving voltage: 15Vp-p

Unless otherwise specified, the standard range of atmospheric conditions for making
measurements and tests is as follows:

Ambient temperature : 15°C to 35°C
Relative humidity : 25% to 85%
If there is any doubt about the results, measurement shall be made within the following limits:
Ambient temperature :25 = 1°C
Relative humidity 1 63% to 67%

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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6. EE
Weight
1.4%0.2 [g]

7. HEMEIIERE

Physical Characteristics

Solder-ability

AERIEH AR EH HEBRROHE
Item Test Condition Specification
7-1 &% IRENE R EL 10~500H2/10G, = AHRME 1.5mm D
RE%E XYZ D 3 ARIZE 2 BREENMLET.
Vibration
Applying the vibration of maximum amplitude
1.5mm and vibration frequency 10 to 500Hz/10G
in each of 3 perpendicular directions for 2 hours.
7-2 | EE 6 m.%& 1@, 30G DEBEMAFET,
— ShocK T Appl):ijr:lg%the erllock of 30G once for six aspect. LR = B A
- Zimnt FREICTEE+105°C, /EE 100%R.H. e )
[FAZFN PCT &£ &(-TRE+105°C. /EE 100%R.H.825 1D SEEELET

EHT ABBOI—C % L% ZEIRLEDE
BEDZEOTY 25Wt%, IPA75Wt%ARIZ 5 #3L
f=1%. 245+5°CDARILAT: (Sn-3Ag-0.5Cu) (2
3+0.5 MERERLI-E ERLEBD 95% L EIZIF
AEDBFELET,

After being kept in pressure cooker at +105°C
and 100%R.H. for 4 hours, electrodes of speaker
shall be placed in a solution of rosin 25wt% and
IPA75wt% for 5 seconds, and

then immersed in a solder bath of +245+5°C

for 3+0.5 seconds. Only terminal board shall

be tested.

No visible damage and
the measured value
shall meet Table 1.

A & B ® F AR
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—8—THElERE
Environmental Characteristics
HERIER AR EH HEREROHE
ltem Test Condition Specification
8-1 |mENE JRE+85+2°CIZ 500 K fRFFL . BIRICERHL 1 Bk
BRICAELEY,
Dry Heat
(Storage) Blower shall be left in a chamber (Temperature: +85 =
2°C) for 500 hours, then measured after leaving in
natural condition for 1 hour.
8-2 |EiRAf 20V ZENMNLADS, JRE+85+2°COTEREFIC 500 BFE 1 REFBEL
(BREE FREFL. BREICMYEL 1 BREKRERICAELET . |F7.
Dry Heat, Power |20V is applied to blower and blower shall be left in a|The measured
Supplied Test chamber (Temperature: +85=+2°C) for 500 hours, then|value shall meet
measured after leaving in natural condition for 1 hour. |[Table 1.
8-3 |{EEWE JRE-40£2°CIZ 500 RefER#EFL. BIRICHH L1 KRR
BRICAELEFY,
Cold
(Storage) Blower shall be left in a chamber (Temperature: -40=+
2°C) for 500 hours, then measured after leaving in natu-
ral condition for 1 hour.
8-4 iZPIRE BE+85+2°C, B 85%R.H.OIEREEMEFIZ 500 B
F&ERFL. BRICRYVEL 1 BRKRERBELET.
Humidity Blower shall be left in a chamber (85% R.H. at +85=+
2°C) for 500 hours, then measured after leaving in
natural condition for 1 hour.
8-5 (B & 20V ZENALAGEM S, SBE+60+2°C, iBE 93%R.H.O1E
(EHFEE) R fEEAE (< 500 FeEREFL. BIiRICHRY U1 KEKRE
®AELFEY,
Humidity, Power
Supplied Test |20V is applied to blower and blower shall be left in a|.. .
chamber (93% R.H. at +60+2°C) for 500 hours, then ;_dl_ REBEL
measured after leaving in natural condition for 1 hour. °
8-6 |BMEE BE-A0°CHIERFEFIC 30 HHEREFR 2~3 FHEDAIC The measured
mE+85 CHERIERIC 30 HERFLET . ChE 1 Y a1ue shall meet
Thermal Shock  |f4)L&L, 500 HA2)LITLVERIZERVEL 1 BERIMKE|Table 1.
®AELFEYT,
After being kept at room temperature, blower shall be
placed at temperature of -40°C. After 30 minutes at this
temperature, blower shall be within a few minutes
placed at temperature of +85°C. After 30 minutes at this
temperature, and blower shall be returned to -40°C
again.
After 500 above cycles, blower shall be returned to
room temperature. And blower shall be measured after
being placed in natural condition for 1 hour.

A & B ® F AR
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9. SE~TiEE
Dimensions

0
¥ogos
Y65
o
&
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16.5

B.25

=

{\5‘

% L
175
06
4,75
675
9.75
11.75
16. 5
18,25

BREE A-A
I5H g & #H
Item Specification Condition
9-1 NinE 20£0.15mm
Outside dimension
/tolerance
9-2 E#rnE 1.85+0.2mm I ZIVERRL
thickness tolerance except the nozzle
9-3 JRIEEINE 1.60+0.15mm J RIS BRIRET
nozzle/tolerance from top of the nozzle to top plate

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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10. &HI
Printing
i EN=45 Example
ok
=1 —MZB1001
'
2= ©1105
\ H
LE: - MB
Upper Line:Product name

TE&:FBE(T 247 &BHE S
Middle Line:Year & Week

5 example

Mz || B1 || oo1 || TO2
© @ ® @

@ A% Packaging (TO:kLA Tray)

@ HFMHk Representative characteristic

@ Si&-ETJ/L Category-Model (B:7O7 Blower)
@ WRHAES 1D Mark

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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11. PRSI
Tray Packaging

11-1 FLAMEETESLVTOTRER
Dimensions of Tray
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11-2 WREfFER
Packaging Form
mas i, i
Packagebag -~ 7 | ST T T 7 ZrLA
Pl L L — L Tray without Part
Y i i el iy, 4 kLA Tray

BAR—IL 5
/ 7 Corrugated Carton

260mm

108mm I

325mm

11-3 #FEEEOMEE  The Quantity per a box

RAEEHE  700{8 (=50fE/IM1 x 14E% )
Maximum Packaging Quantity: 700 pieces max. (= 50 pieces /tray x 14 trays)

LA —BLEICRESNSD T, M A BIEISEELGYFETS,
However, total number of tray is 15 pieces because empty tray is set on top of other tray.

11-4 SESKRJLKHZE  Content of Outer Label

1fEZER/MIBEMEL TR, "HEKRTINIVERY, Hit4 . EHBRES.

L mE. EFREOEARFLRLALET,

The minimum packaging unit shall be a box. Each minimum package unit of blowers
shall be in a carton box and it shall be clearly marked with your company name,
customer’s and Murata’s part numbers, quantity and so on.

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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12. [FAFEFIT &S
Condition for soldering

ATHEEICEY . [FAER FTEITESTZEN, [FAFZITIE T ROFERAFHICTIERATEL,
Please solder the component by using the soldering iron.
Please use the soldering iron on the following conditions.

& FH %44 (Conditions)
OTERE 350°CLL T
Temperature of iron Max350°C
HEfih B RE 3P LA
Contact time Within 3 second

[FAEFTOREATENEERRREKICHNZOERIZLTTSL,
Please do not touch the component with the soldering iron directly.

LRFBIFERAEH LN TERASNDES. BRIBEE5AEENITEVET,
FREAFHLUNTTHERIZGSIGEE. HohLOBEEICTERL TSI,

The component may be damaged if the component is used except the above conditions.
Please contact us if you use except the above conditions.

(&%)

(Reference material)

LHBILUTOEHTHEZITE>THEYET
The condition for measuring is following.

I5H eSS

Item Condition

INFRIRE 345+5°C

Iron head temperature

F i B Rl 3WLUN

Contact time Within 3 second

INFE SRR 2C

Iron head shape

FAT $h')—IXA T2 (SN:96.5%, Ag:3%. Cu:0.5%)
Solder Lead-free solder (Sn: 96.5%, Ag: 3%, Cu: 0.5%)

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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13. ﬁiré

Cautions
13-1 FA#ORRE Limitation of Applications

BRROVT, ZOHECRBENAREFHEICREEREIENLHLHFED
HRICLY, SERENERSNIUTOAETOIERAZIHREFDIGEE(E.
DT ERNICERFETTER TSI,
OmMZE#T OFEHE OBREHKSS
@R EFTHIEHKSR COEEMR
©@#iE R (BBIE, JIE, MARE)
DX BERIESHE GHKXFHILHE
OFHAEKIE DT DM LEEMRERFEDHR
Please contact us before using our products for the applications listed below which require
especially high reliability for the prevention of defects which might directly cause damage
to the third party’s life, body or property.
@Aircraft equipment
@Aerospace equipment
@Undersea equipment
@Power plant control equipment
(B Medical equipment
®Transportation equipment(vehicles, trains, ships, etc.)
@ Traffic signal equipment
(®Disaster prevention / crime prevention equipment
@Data-processing equipment
(0Applications of similar complexity and /or with reliability requirements
to the applications listed In the above.

13-2 Jx—)Lt—7J#EED I Fail-safe

HRGICAN—EEOTEESINLELIGETYHL. ZRKEMH LD -OIZFTERMIE YA
J1—)LE—DHREZ LT ML TTSLY,

Be sure to provide an appropriate fail-safe function on your product to prevent a second
damage that may be caused by the abnormal function or the failure of our product.

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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14. FRLELDFE
Cautions for Use

14-1 KK/ XV BEHRFEL)ERFTHROLBVTTEL,
YRS X ERE FICLTELTTEL,
Please do not touch the component (included nozzle, wiring etc.) with bare hands.
Please set bottom plate on the downside.

14-2 RAERBIOEBEELFIVINDERRIZIETHNLZNTTEL,
Please do not touch a wiring to the piezoelectric ceramic of the component inside.

14-3 KEPREIZFHEENTDE. EIIVIIIIVIEELDIEAHYET
ERYROEFICIE KRDIRE RSO TR EWN, T/ XIILEEEFDOIED,
BOAZMFENTTSULY,
Applying load on the central area of the product may cause crack in the ceramic element.
Please handle only edge. Don’t hold nozzle directly and stress to nozzle.

14-4 KK, BEV/ZX)VICHREULEOBELNEIMENTIGE . FESGEELAIELHYFET DT,
BRYBNMZFHITEETEL,
The component may be damaged if mechanical stress over this specification is applied
to the part’s body and/or nozzle.

14-5 FTEHEZE, BREEICKYI—DFEELNREELFET OT, BBEFRFCEHI2TITETEL,
MYTSFFIFERZ TICLTELTTELY,
Please pay attention to protect operating circuit from surge voltage provided
by something of force such as falling, shock and temperature changing.

14-6 RERICEREBEEZMMSN-G5E . FEEZELHIEAHBYFET DT,
BB ERETICIE+RITERELTT LY,
Please pay attention never to apply DC voltage to the product.

14-7 KKFERABETEHYELADTRFTEEE A,
Washing of the component is not acceptable, because it is not sealed.

14-8 EFRADRTOEYAFFEZIZDONTIX, 5eN-mD LI TO#EDF T EHERBLFET
Recommend screw torque value : 5¢cN-m.

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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15. HRRELDEE
Notice on Product Storage

15-1 JRE-10~+40°C. #xEE10~85% T, RFHREELILDLVENTRE T,
Please store the products in room where the temperature / humidity is stable.
And avoid such places where there are large temperature changes.
Please store the products under the following conditions :
Temperature : -10to +40 °C
Humidity : 10to 85% R.H.

15-2 SRS HRITRERE. REAFIKEIZT, AR, ABTY . MIAKZ6LALURNT
CHEATIWN, 67y AxBA DB EXIFAFITHSFEEIHED L, SHEATIL,
Expire date (Shelf life) of the products is 6 months after delivery under the conditions
of a sealed and an unopened package. Please use the products within 6 months
after delivery. If you store the products for a long time (more than 6months),
use carefully because the products may be degraded in the solder-ability and/or rusty.
Please confirm solder-ability and characteristics for the products regularly.

15-3 B 7ILA) B ARAR  BREZOLENFEARPTRESNET LIFALRITHED
FSEFRFORAICEYET DT, LZHNFERP TOREEEITTTSL,
Please do not store the products in a chemical atmosphere
(Acids, Alkali, Bases, Organic gas, Sulfides and so on),
because the characteristics may be reduced in quality, and/or be degraded
in the solder-ability due to the storage in a chemical atmosphere.

15-4 BR.BEOZEZTEHITEH-H. RADEESZ(TE#ITTRE TSI,
Please do not put the products directly on the floor without anything under them
to avoid damp places and/or dusty places.

15-5 BB, B, RBFHNMH LS TOREILE T TTE,
Please do not store the products in the places such as : in a damp heated place,
in a place where direct sunlight comes in, in place applying vibrations.

15-6 BItE. B &R, RBRESNHE . RERRICEOTIE, FALEFTHEFENSIET D
AIREHEHYE T B, A RITFONTERATEL,
Please use the products immediately after the package is opened,
because the characteristics may be reduced in quality, and/or be degraded
in the solder-ability due to storage under the poor condition.

15-6 HEETICEY . BRRHOEIIVIRFOENFDOREELLYEIT DT,
BHIETLEWVAETOREESMYBRNESENELET .
Please do not drop the products to avoid cracking of ceramic element.

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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16. #EEL/N\
Note

16-1 CHEAIKRLEL T BHERITEESNRETRTFHEL TTSL,
Please make sure that your product has been evaluated in view of your specifications
with our device being mounted to your product.

16-2 HERZTHMALHREDLHNBTERMEL TEALLGVLTTELY,
You are requested not to use our product deviating from this product specification.

16-3 BFHTI M, HMALZREZICELZREANZHEANO L 1IBEHEAANTRE TS0,
3y ALURIZTRATRITREWMES . XIE, BMALHREL SRATAEHICT EXETAL:
BRIE. SMALHRERX. EORATERINLDESETHEEES .
Please return one duplicate of this product specification to us with your signature to
acknowledge your receipt. In case of no return within three months from submission date,
or if we receive order before the duplicate is returned, this product specification will
be deemed to have been received by you.

16-4 B3t (IHHE. HE. TOMOEMERZT, REIIETIRNEEERHIT H&lF
B TIFEBOVLDEFELTEYET o T ALEHAMERESN o DRITE R,
MEREL. PL. TXRABHEFICHDNDEMOFRIHEICET HEBNAHHEEIE.
LEZEHIENESETEEFT . ChoDFIEITDNTIE, Bk, REIERZHEFIC
BWT, BHAABLEIBRENELET,

We consider it not appropriate to include any terms and conditions with regard to
the business transaction in the product specifications, drawings or other technical
documents. Therefore, if your technical documents as above include such terms and
conditions such as warranty clause, product liability clause, or intellectual property
infringement liability clause, they will be deemed to be invalid.

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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(8%) BHEREERE LU RXEIHEE

(Reference material) Recommended circuit diagram and Maximum driving voltage

[BRENHELZ[EIERE] Recommended circuit diagram for microblower

DC #j11~20V

R9

Micro Blower

OUT1 OUT2
o o

A
0
R4§ 100K - SL:S R6§ . QL/A
V1 3 +\ u2 R8
11 to 20 Vdc g 5 6 AN
P LM7321MA 100
¥ R7 Ql/B
R5 < 1.5K &
R3 g 100K - c4 % {
1u 270K
C6
100p
NA
[#R&:3]) Bill of materials
&= SLES B A—hH—
code Name P/N Manufacturer
oP7yT .
. . National
u2 GBW=20MHz Rail to Rail LM7321MA Semiconductor
OP amp
;522 X4 (PNP/NPN) Rz twIa 4894
Q1 Ic=500mA Transistor HN1BO4F Toshiba
T Fou +
R3,R4 ﬁ:.':azj?o*&h 100k 1W RK73B1JTTD104J KOA
Chip resistance
1] —
R5 ﬁg_;,j’;&h 1.5kQ 1W RK73B1JTTD152J KOA
Chip resistance
1] —
R6 ﬁg_a‘u ?o*gh 15Q1W RK73B1JTTD150J KOA
Chip resistance
1] —
R7 % i-_*t?- J?O*mﬂ‘ 270KQ 1W RK73B1JTTD274J KOA
Chip resistance
1] —
R8 ﬁg_%;j;gh 100Q 1W RK73B1JTTD101J KOA
Chip resistance
R9 va—bFvI RK73Z1JTTD KOA
Short-chip
W 5w S ) o 'y 1] Al
cacs | TYZEIIVIAVTUY LF | so\1eer71E105KAL2D | T EEERT
Ceramic capacitor Murata
W 5w S ) oEs 'y 1] Al
Ccé FYTRIIVIAVTUH WF | cov1eeociHI01IA0LD | I EEIERT
Ceramic capacitor Murata

A & B ® F AR
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[XKEREIEE] Maximum driving voltage

JOF7EFEDES
Driving /Qltage efinition

=

ﬁ‘ 0

. 0§ 1Bo Y w2 F 1w Y30 5

A B g B

L Y S S E— B Y (B S S—
d“'v— —————————————————————
_____________________ A -f-—mmmmm e
_____________________ S

B ffi[us] Time

ITROEBIZEWNT, REFOEENTEEDELTICHGLEFE TR DL

(ACHLE TAC20VIZHHE T HEE)

On above wave form, please set each voltage up as the less value than described below.
@ 19.0Vpp
@ 19.0Vpp
® 18.5vpp

(#exi R KEH] Absolute maximum rating voltage

LEROOP7UTERADIGZEE. OPFUITADEREEIEDCIOVUL T THEAT LI L,
(BEMIZTL, COEZBA TR T HEMETEIBNAHYET,)

Please set the power-supply voltage for OP amp up as less value than 30V.

There is a possibility that microblower breaks if you supply the voltage over than this value
momentarily.

) Vpp 2 DC(# 11~20V)EANT BE. LERDFERAE AEhET,
DC ANEBEICHFILTIRIBEELEDLYET O T, HHEICTEROHEANTEREETZHAELT
FEALTTEL,
Caution) The wave form is outputted if you supply the DC (from 11V to 20V) to Vpp.
The amplitude voltage depends on the input voltage,
and please adjust the power-supply voltage over the range of rated voltage.

Mt & B ® %5 RR Murata Manufacturing Co.,Ltd.
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REERER (Revised List)

EFE (Number)

HES (Page)

MZB1001T02 1/1
B | REES | rEém | £ E RN F & F E Em | BEE | B4E
(Date) RevsionNo) (Revision (Revised contents and reason) (Rep. (Mgr)) | (Prepared by)
item)
20111011 Rev2.0 STD Version
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru

www.lifeelectronics.ru


mailto:org@lifeelectronics.ru
http://lifeelectronics.ru/

