SST-20-W Product Datasheet
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SST-20-W
Specialty White LED

Features:

Table of Contents e High Brightness Cool White LED with maximum output in excess of 900 Im@3A

General Considerations ....2 « Available in 5000K, 5700K and 6500K, 70 CRI (typical) color points

Binning Structure .......... 3 o Compact monolithic emitter ideal for directional lighting applications with high
uniformity

Chromaticity Bin Kit Codes .5 « Binned at 85 °C

Ordering Information...... 7  Typical efficacy 180 Im/W at 350 mA, Tj 85 °C

. . e Maximum drive current: 3 A
Optical and Electrical

Characteristics . . . .......... 8 « Available with 2 industry standard soldering footprint configurations

 High thermal conductivity package - junction thermal resistance of only 1.6 ° C/W
Soldering Profile ......... 12 ) ] o

« Available with 120° viewing angle
Precautions forUse....... 13 o 8000V HBM ESD rating per JEDEC/ESDA STANDARD JS-001
e Electrically isolated thermal path

e RoHS and REACH compliant

Mechanical Dimensions .. 14

Reel &Box Packaging .... 16

ChangeHistory .......... 19
Applications
e Horticulture grow light e Flashlight
e Automotive light bar, spotlightac- ¢ Torch
cessory, headlight « Portable lighting
» Bicyclelight
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General Considerations

Environmental Considerations:

As a leading provider of solid-state Lighting solutions, Luminus implements strict substance control policies to ensure all of its products
are environmentally friendly. As all Luminus LEDs, the SST-20-W series are compliant with the Restriction of Hazardous Substances
Directive (RoHS) and REACH directives from the European Community.

Product Testing:

Every SST-20-W LED is fully production tested to ensure it meets the high quality standards customers have come to expect from
Luminus products. Devices are binned to correlated values at 1500 mA, 20 msec pulse condition at Tj=85°C. Current and temperature
curves are provided in this document allowing users to predict the LED performance and characteristics under their own driving and
thermal conditions.

Reliability:

Luminus SST-20-W LED series are required to pass a rigorous suite of environmental and mechanical stress tests, including mechanical
shock, vibration, temperature cycling and humidity. These tests ensure that the devices deliver high performance and achieve reliable
long term operation in the automotive and other demanding environments. Please contact Luminus for further information.
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g: L U M I N U s SST-20-W Product Datasheet

Flux Binning Structure

SST-20-W LEDs are binned for luminous flux based on |, = 1500 mA and 85 °C junction temperature (Tj) conditions.

Flux Bin (FFY Min. Flux (Im) Max. Flux (Im) | Min. Flux (Im) Correlated Minimum Luminous Flux (Im) @ 85 °C?
1500 mA, 85°C | 1500 mA, 85°C [ 350 mA, 25°C 350 mA 700 mA 2000 mA 3000 mA
M3 705 745 228 207 381 876 1137
M2 665 705 215 195 359 827 1073
L5 620 665 200 182 335 771 1000
L4 585 620 189 172 316 727 944
L3 560 585 180 164 302 696 903
L2 530 560 172 155 286 659 855
K5 505 530 163 148 272 628 814
K4 475 505 153 139 256 591 766
K3 445 475 143 130 240 553 718
K2 415 445 134 122 224 516 669
J5 390 415 125 114 210 485 629

Note 1: Luminus maintains a +/- 6% tolerance on flux measurement.
Note 2: Correlated flux values at 350 mA, 700 mA, 2000 mA and 3000 mA are for reference only.

Forward Voltage Binning Structure
SST-20-W LEDs are binned for forward voltage based on I, = 1500 mA and 85 °C junction temperature (Tj) .conditions.

Voltage Bin? Minimum Voltage (V) Maximim Voltage (V)
VH 25 2.7
V) 2.7 2.9
VK 2.9 3.1
VL 3.1 3.3

Note 3: Individual voltage bins are not orderable.
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g: LUMINUS SST-20-W Product Datasheet

Chromaticity Bin Definitions

ccT B cex | cey | B | cex | aey | B™ | cex | aev | B | cEex | ey
code code code code
0.295 0.297 0.292 0.306 0.2984 | 0.3133 0.2984 | 0.3133
0.292 0.306 0.2895 | 0.3135 0.2962 0.322 0.3048 | 0.3207
AA AB AC AD
0.2984 | 0.3133 0.2962 0.322 0.3028 | 0.3304 0.3068 | 0.3113
2500 0.3009 | 0.3042 0.2984 | 0.3133 0.3048 | 0.3207 0.3009 | 0.3042
0.298 0.288 0.2895 | 0.3135 0.2962 0.322 0.3037 | 0.2937
0.295 0.297 0.287 0.321 0.2937 | 0.3312 0.3009 | 0.3042
AH AE AF AG
0.3009 | 0.3042 0.2937 | 0.3312 0.3005 | 0.3415 0.3068 | 0.3113
0.3037 | 0.2937 0.2962 0.322 0.3028 | 0.3304 0.3093 | 0.2993
0.3048 | 0.3207 0.3028 | 0.3304 0.3115 | 0.3391 0.313 0.329
0.313 0.329 0.3115 | 0.3391 0.3205 | 0.3481 0.3213 | 0.3373
BA BB BC BD

0.3144 | 0.3186 0.313 0.329 0.3213 | 0.3373 0.3221 | 0.3261
6500 0.3068 | 0.3113 0.3048 | 0.3207 0.313 0.329 0.3144 | 0.3186
0.3068 | 0.3113 0.3005 | 0.3415 0.3099 | 0.3509 0.3144 | 0.3186

BH 0.3144 | 0.3186 BE 0.3099 | 0.3509 BE 0.3196 | 0.3602 BG 0.3221 | 0.3261

0.3161 | 0.3059 0.3115 | 0.3391 0.3205 | 0.3481 0.3231 0.312
0.3093 | 0.2993 0.3028 | 0.3304 0.3115 | 0.3391 0.3161 | 0.3059
0.3215 0.335 0.3207 | 0.3462 0.329 0.3538 0.329 0.3417

0.329 0.3417 0.329 0.3538 0.3376 | 0.3616 0.3371 0.349

CA CB CcC cD
0.329 0.33 0.329 0.3417 0.3371 0.349 0.3366 | 0.3369
5700 0.3222 | 0.3243 0.3215 0.335 0.329 0.3417 0.3290 | 0.3300
0.3222 | 0.3243 0.3196 | 0.3602 0.329 0.369 0.329 0.33
0.329 0.33 0.329 0.369 0.3381 | 0.3762 0.3366 | 0.3369
CH CE CF CG

0.329 0.318 0.329 0.3538 0.3376 | 0.3616 0.3361 | 0.3245
0.3231 0.312 0.3207 | 0.3462 0.329 0.3538 0.3290 | 0.3180
0.3371 0.349 0.3376 | 0.3616 0.3463 | 0.3687 0.3451 | 0.3554

0.3451 | 0.3554 0.3463 | 0.3687 0.3551 0.376 0.3533 0.362

DA DB DC DD
0.344 0.3427 0.3451 | 0.3554 0.3533 0.362 0.3515 | 0.3487
5000 0.3366 | 0.3369 0.3371 0.349 0.3451 | 0.3554 0.3440 | 0.3427
0.3366 | 0.3369 0.3381 | 0.3762 0.348 0.384 0.344 0.3428
0.3366 | 0.3428 0.348 0.384 0.3571 | 0.3907 0.3515 | 0.3487
DH DE DF DG
0.3366 | 0.3307 0.3463 | 0.3687 0.3551 0.376 0.3495 | 0.3339
0.3366 | 0.3245 0.3376 | 0.3616 0.3463 | 0.3687 0.3429 | 0.3307
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SST-20-W Cool White Color Space
Plotted on the ANSI 1931 Curve
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Chromaticity Bin Kit Codes
CCT Bin Kit Chromaticity Bins
501 DA, DB, DC, DD, DE, DF, DG, DH
5000K
502 DA, DB, DC, DD
571 CA,CB,CC,CD, CE, CF,CG,CH
5700K
572 CA, CB,CC,CD
6000K 600 AA, AB, AC, AD, AE, AF, AG, BH, BA, BB, BC, BD, BE, BF, BG, BH, CA, CB, CC, CD, CE, CF, CG, CH
651 BA, BB, BC, BD, BE, BF, BG, BH
6500K
652 BA, BB, BC, BD
7500K 751 AA, AB, AC, AD, AE, AF, AG, AH
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CRI Code Definitions
CRI Code Min. CRI
S 65
E 70
F 80
G 90
H 95
Part Numbering Nomenclature
SST — 20 —  <WXY> — <PAA(A)> — <FFCCC>
Product Family LED Emission Area Color Package Configuration Bin Kit
W: White
S: Surface mount X:Temperatgre P: Soldering pad configuration SeeTables
C: Cool White A type - see page 14 L .
S:Lensed 20=2.0 mm? . . FF = minimum flux bin
T: Single monolithic emitter D: Daylight White B type - see page 15 CCC: Chromaticity bin kit
' Y: CRI Code AA(A): Viewing angle 120° '
see page 5
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Ordering Part Numbers
. , . Chromaticity Bin| Solder Pad Viewing ,
1

ccT Min. Flux Bin Min. Flux (Im) Kit Code? Config: Angle Ordering Part Numbers
501 A 120 SST-20-WDS-A120-L2501
501 B 120 SST-20-WDS-B120-L2501

L2 530
502 A 120 SST-20-WDS-A120-L2502
5000K 502 B 120 SST-20-WDS-B120-L2502
501 A 120 SST-20-WDS-A120-L3501
13 560 501 B 120 SST-20-WDS-B120-L3501
502 A 120 SST-20-WDS-A120-L3502
502 B 120 SST-20-WDS-B120-L3502
571 A 120 SST-20-WDS-A120-L2571
L9 530 571 B 120 SST-20-WDS-B120-L2571
572 A 120 SST-20-WDS-A120-L2572
572 B 120 SST-20-WDS-B120-L2572

5700K
571 A 120 SST-20-WDS-A120-L3571
L3 560 571 B 120 SST-20-WDS-B120-L3571
572 A 120 SST-20-WDS-A120-L3572
572 B 120 SST-20-WDS-B120-L3572
L3 560 600 A 120 SST-20-WCS-A120-L3600
6000K 600 B 120 SST-20-WCS-B120-L3600
La sgs 600 A 120 SST-20-WCS-A120-L4600
600 B 120 SST-20-WCS-B120-L4600
651 A 120 SST-20-WCS-A120-L3651
L3 560 651 B 120 SST-20-WCS-B120-1L3651
652 A 120 SST-20-WCS-A120-L3652
652 B 120 SST-20-WCS-B120-L3652
6500K

651 A 120 SST-20-WCS-A120-L4651
L4 sgs 651 B 120 SST-20-WCS-B120-L4651
652 A 120 SST-20-WCS-A120-L4652
652 B 120 SST-20-WCS-B120-L4652
751 A 120 SST-20-WCS-A120-L2751

7500K L2 560
751 B 120 SST-20-WCS-B120-L2751

Note 1: The minimum flux of each bin kit is determined by the minimum flux bin as defined on page 3. Higher flux bins are eligible to ship against
shown bin kits and part numbers.

Note 2: See page 5 for chromaticity bin kit definitions.
Note3: AandBversions correspond to soldering pad configurations. All product mechanical, electrical and optical specifications are otherwise identical.
Example: he part number SST-20-WCS-A120-L3651 refers to a part with type A package configuration, 120 degree viewing angle, flux greater than 560.
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SST-20-W Product Characteristics'’

Typical
Parameter Symbol | Minimum Maximum Unit
5000K | 5700K | 6500K | 7500K

Forward Current at test I, 1500 mA
Forward Voltage V. 2.7 3.0 33 v
Luminous Flux o, 540 560 585 590 Im
Radiometric Flux* 0, 533 548 559 565 mW
Photosynthetic Photon Flux
(400nm to 700nm window)* PPF 237 | 243 244 | 245 pmol/s
Photosynthetic Photon Flux Efficacy® PPF/W 242 | 248 | 249 | 25 umol/J
Viewing Angle A120,B120 20, , 120 Degrees
Color Rendering Index CRI 65 70
Forward Current (CW)? P 0.2 3 A
Maximum Surge Current o 4 A
Maximum Reverse Current? |, N.A.
LED Junction Temperature T 150 °C
ESD withstand Voltage
HBM Per JEDEC/ESDA STANDARD JS-001 Ve 8000 v
ESD withstand Voltage v 1000 v
CDM Per JEDEC/ESDA STANDARD JS-002 com
Operating Temperature Ton -40 100 °C
Thermal resistance junction to case R 16 oC/W
(electrical) O

Note 1:  Values are at 85°C unless otherwise noted
Note 2: Sustained operation at maximum current will result in shortened lifetime.
Note 3: Not designed for reverse voltage operation.

Note4: Valuesareat350mA,Tj25°C
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Optical & Electrical Characteristics

Relative Luminous Flux vs. Forward Curent
@v/@v(1.5A) Single Pulse 20ms Tj =85 °C
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Optical & Electrical Characteristics

Typical Relative Radiant Power (%)’
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Typical Angular Pattern of Radiant Power
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Note 1: Relative radiant power measurements were made at 1.5 A, 85 °C,

Note 2: Angular pattern measurements were made at 1.5 A, 25 °C,
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Thermal Resistance

Typical Thermal Resistance

| Dome |
J
| Die Junction |
1 o
- 1.60 °C/W
Die Substrate 1 °
I | R, 2.54°C/W
| Core Board |
Ths
. Note 1: Thermal resistance values are based
Heat Sink on rapid thermal transient testing
results.
Note 2: Thermal resistance is measured using
a SAC305 solder and a Cu-pedestal
MCPCB.
Note 3: The values represent the electrical
thermal resistance @2A operation
@25deg.
Drive Current (A) vs. T case (deg C) Drive Current (A) vs. T board (deg C)
3 \ 3
25 \ 25
\
<2 <2
= E
v o
515 515
0 o
51 c ! \
05 05
R.-=1.60C/W R.g=2.54C/W \
0 0
50 60 70 80 90 100 110 120 130 140 150 50 60 70 80 90 100 110 120 130 140 150
T case (deg) T board (deg)
—— @Tj=90C — @Tj=110C —— @Tj=130C @Tj=150¢ — @Tj=90 — @Tj=110C —— @Tj=130C @Tj =150C
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Soldering Profile

5AC 305 Reflow Profile Window For Low Density Boards

Temperature

ﬂ T T T

0 30 60 90 120

150 180
Time (sec)

210 240 270 300

Lead free solder guideline for low density boards

Solder Profile Stage

Lead-Free Solder

Lead-based Solder

Profile length, Ambient to Peak

2.75 - 3.5 minutes

2.75- 3.5 minutes

Time Maintained Above: Temperature

217 =C 183 oC
Time Maintained Above: Time 30 - 60 seconds 30- 60 seconds
Cooldown Rate =4 Cfsec =49 C/sec
Cooldown Duration 45 +15 sec 45 £15sec

Mote 1:  Temperatures are taken and monitored at the component copper layer.

Note2:  Optimum profile may differ due to oven type, circuit board or assembly layout.

Mote3: Recommended lead free, no-clean solder: Al NC254-5AC305.

Moted: Refer to APN-001473 soldering and handling application note for additional solder profiles and details.

MNote5:  MSL- Level 2A (Glass Lens); MSL Level 1 {Over Molded Design)
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Precautions for Use

Storage:
SST-20-W LEDs have an MSL 3 moisture sensitivity rating and should be handled per JEDEC J-STD-020. In addition, Luminus recom-
mends the following storage guidelines.

1. The recommended storage condition is between 5 °C and 30 °C and relative humidity less than or equal to 85% RH in its original
package.

The LED’s electrode and leadframe are a silver plated copper alloy. The silver surface may be affected by its environment. Please avoid
conditions which may cause the LEDs to corrode or become discolored. The corrosion or discoloration might lower the solderability or
affect the optical characteristics of the device.

Please avoid rapid transitions in ambient temperature, especially in high humidity environments where condensation can occur.
Static Electricity:

1.The products are sensitive to static electricity and care should be taken when handling them.

2. Static electricity or surge voltage will damage the LEDs. It is recommended to wear an anti-electrostatic wristband or anti-electro-
static gloves when handling the LEDs.

3. All devices, equipment and machinery must be properly grounded. It is recommended that measures be taken against surge volt-
age to the equipment that mounts the LEDs.

Vision Advisory
WARNING: Looking at an exposed LED during operation can result in eye injury. This LED products has been classified as Risk Group 2
for blue light hazard according to the IEC 62471.
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Mechanical Dimensions'
A120 Package Configuration

3.45
ANDDE—\ 325
T R1.30
S N |
. 1
2%0.50
{
345 —- - |- —t- -—— 325 230
1.30
Yy
a1 1
R 2%0.48
o {
OPTICAL
REFEREMCE
FRONT VIEW SIDE VIEW BACK VIEW
Recommended PCB Solder Pad and Stencil Pattern’
A120 Package Configuration
325
| | |
0.50 0.58
1 1
3325 j‘!j 325 230 115
i i
‘ I 0.48 V A 0.48
‘ | f o -
r 3.25 i - 075 =
Recommended PCB Solder Pad Recommended Stencil Pattern
Note 1: Dimensions are in millimeters +/-0.13 mm
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Mechanical Dimensions'
B120 Package Configuration
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Note 1: Dimensions are in millimeters +/-0.13 mm
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Tape and Reel - A120 and B120 Package Configurations’
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3.60+0'10 . L NOTES:
0.00 1. FIANL TAPE ANR REEL PACKAGING MUST MEET THE
i REQUIREMENTS OF JEDEC-STD-033, LEVEL 2A.

= 2. LEAVE 304.8 mm([12.00 in] OF TYPE EMPTY FOR LEAD IN

£040 - (38 EMPTY POCKETS)
2487500 ~.”./ 3. LEAVE 457.2 mm[18.00 in] OF TYPE EMPTY FOR TRAILER

(57 EMPTY POCKETS)

SECTION B-B 4. MUST COMPLY TO EIA-481-C-2003

5. EACH REEL CONTAINS 1,000 UNITS
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Note 1: Dimensions are in millimeters
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Reel Packaging

Van Dessicant (bag)

Vacuum sealed
anti-static bag

Label contains the type, lot number,
quantity and product parameters

SST-20-W Product Datasheet

Reel Label

E=LuMINUS |

RoHS Compliant

|
(113308 Rev.01)  [XX-XX-XX-

ATV R

(SST-20-WCS-A120

LT TIRNAR R

Label Fields:
MPN e CPN: Luminus ordering part number
Bin e MPN: For Luminusinternal use
o Qty: Onreel
CPN .
e Flux: Bin as defned on page 3

 Voltage: Bin as defined on page 3
 Color:Bin as defined on page 4

e Mfg Info: For Luminus internal use

Lot ID

Flux: XX Color: XX

Voltage: XX CRI: XX

XXXXXXXXX .
XXXXXXXXXXXXX \

(TR

Reel ID
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PDS-002946 Rev 08 ©2020 Luminus Devices, Inc. - All Rights Reserved

Luminus Devices, Inc. « T 408.708.7000 - www.luminus.com
1145 Sonora Ct., Sunnyvale, CA 94086 USA



@ I— U M I N U S SST-20-W Product Datasheet

Shipping Label
Label Fields:
@ LUMINUS RoHS Compliant o CPN: Luminus ordering part number
(SST-20-WCS-A120-XXXXX Rev.01 | | Bin | « CID: Customer ID
NI W D _@ « Qty: Onreel
JE— v

Flux: Bin as defned on page 3

Flux: XX Color: XX

Voltage: Bin as defined on page 3

Color: Bin as defined on page 4

Voltage: XX CRI: XX

XXXXXXXXX ) ot
XXXXOOXXXXXXX ) QT : 1000 —
LR D ARRE AT Reel D

Box Packaging Information

Label contains the type, lot number,
/if ? quantity and product parameters

Label contains the type, lot number,

i o quantity and product parameters

18 Luminus Devices, Inc. « T 408.708.7000 - www.luminus.com
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Size: 22.5*24.5%6.5 cm
Capacity: 5 reels per box

Size: 22.5*24.5*13 cm
Capacity: 10 reels per box




g: L U M I N U S SST-20-W Product Datasheet

History of Changes
Revision Date Description of Change
01 9/17/2017 Initial data sheet. Includes SST-20-WCS-A130 and SST-20-WCS-B130 products.

- Change binning current to 1.5 A. Updated calculated values and characterization plot accordingly.
02 1/8/2018 - Added Photosynthetic Photon Flux and Photosynthetic Photon Flux Efficacy at 350 mA.
- Editorial and general parametric updates.

- Remove “Preliminary”.

0 3/2/2018 - Editorial corrections across the document.
- Updated typical flux , Vf and Im/W.
04 5/4/2018 - Added new color points: 5000K and 5700K (Preliminary status).

- Added CRI code definitions.
- Added shipping label & label description.

- Updated 5000K, 5700K, 7500K min. flux bin, Radiometric Flux, Photosynthetic Photon Flux,
05 6/4/2018 Photosynthetic Photon Flux Efficacy.
- Remove the mark of "Optical Reference".

06 3/25/2019 - Updated the graph of typical relative radiant power.
07 3/23/2020 - Updated ordering code and other information.
08 3/26/2020 - Added flux bin.

The products, their specifications and other information appearing in this document are subject to change by Luminus Devices without notice. Luminus
Devices assumes no liability for errors that may appear in this document, and no liability otherwise arising from the application or use of the product or
information contained herein. None of the information provided herein should be considered to be a representation of the fitness or suitability of the
product for any particular application or as any other form of warranty. Luminus Devices’ product warranties are limited to only such warranties as
accompany a purchase contract or purchase order for such products. Nothing herein is to be construed as constituting an additional warranty. No
information contained in this publication may be considered as a waiver by Luminus Devices of any intellectual property rights that Luminus Devices
may have in such information.

This product is protected by U.S. Patents 6,831,302; 7,074,631; 7,083,993; 7,084,434; 7,098,589; 7,105,861; 7,138,666; 7,166,870; 7,166,871; 7,170,100;
7,196,354;7,211,831;7,262,550; 7,274,043, 7,301,271, 7,341,880; 7,344,903; 7,345,416; 7,348,603, 7,388,233; 7,391,059 Patents Pending in the U.S. and
other countries.
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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
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