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RGBW Color Sensor with I2C Interface

DESCRIPTION

VEMLG6040 color sensor senses red, green, blue, and white
light and incorporates photodiodes, amplifiers, and analog /
digital circuits into a single chip using CMOS process. With
the color sensor applied, the brightness, and color
temperature of backlight can be adjusted base on ambient
light source that makes panel looks more comfortable for
end user's eyes. VEML6040’s adoption of Filtron™
technology achieves the closest ambient light spectral
sensitivity to real human eye responses.

VEML6040 provides excellent temperature compensation
capability for keeping the output stable under changing
temperature. VEML6040’s function are easily operated
via the simple command format of I2C (SMBus compatible)
interface protocol. VEML6040’s operating voltage ranges
from 25 V to 3.6 V. VEML6040 is packaged in a
lead (Pb)-free 4 pin OPLGA package which offers the
best market-proven reliability.

FEATURES
e Package type: surface mount
e Dimensions (L x W x H in mm): 2.0 x 1.25 x 1.0 Zofee

e Integrated modules: color sensor (RGBW) and
signal conditioning IC

e Filtron™ technology provides a spectrum ROHS

matching real human eye responses COMPLIANT
HALOGEN

e Supports low transmittance (dark) lens design FREE

GREEN
(5-2008)

e Fluorescent light flicker immunity

e Provides 16-bit resolution for each channel
(R, G,B,W)

e Selectable maximum detection range (360, 721, 1442,
2883, 5767, or 11796) lux with highest sensitivity
0.0056 lux/step

¢ Package: OPLGA
e Temperature compensation: -40 °C to +85 °C

e Low power consumption 12C (SMBus compatible)
interface

e Floor life: 168 h, MSL 3, according to J-STD-020
e QOutput type: 12C bus
e Operation voltage: 2.5V 1t0 3.6 V

e Material categorization: for definitions of compliance
please see www.vishay.com/doc?99912

APPLICATIONS

¢ Handheld device

¢ Notebook

e Consumer device

¢ |ndustrial and mechanical application

PRODUCT SUMMARY
OPERATING I2C BUS RANGE OF SPECTRAL
PART NUMBER | VOLTAGE RANGE | VOLTAGE RANGE | PEAK S('f"r"n‘j""v'w BANDWIDTH Aq 5 OUTPUT CODE
(v) (V) (nm)

VEML6040 251036 171036 650, 550, 450 (R, G, B) | = 35, = 35, = 40 (R, G, B) 16 bit, I2C
Note
() Adjustable through I2C interface

ORDERING INFORMATION

ORDERING CODE PACKAGING VOLUME () REMARKS

VEML6040A30G

Tape and reel

MOQ: 2500 pcs 2.0mmx 1.25mm x 1.0 mm

Note
(M MOQ: minimum order quantity

ABSOLUTE MAXIMUM RATINGS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. MAX. UNIT
Supply voltage Vbp 0 3.6 \Y
Operation temperature range Tamb -40 +85 °C
Storage temperature range Tstg -40 +85 °C
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RECOMMENDED OPERATING CONDITIONS (T, = 25 °C, unless otherwise specified)

PARAMETER TEST CONDITION SYMBOL MIN. MAX. UNIT
Supply voltage Vbp 2.5 3.6 Vv
Operation temperature range Tamb -40 +85 °C
I2C bus operating frequency fioceLk) 10 400 kHz

PIN DESCRIPTIONS

PIN ASSIGNMENT SYMBOL TYPE FUNCTION

1 GND | Ground

2 SDAT I/ O (open drain) 12C data bus data input / output
3 SCLK | I2C digital bus clock input

4 Vbp | Power supply input

BLOCK DIAGRAM

VDD
\K Control
Logic
State machine SDAT
PC bus interface SCLK
(slave) -«
GND
BASIC CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
PARAMETER TEST CONDITION SYMBOL MIN. TYP. MAX. UNIT
Supply voltage Vbp 2.5 3.6 Vv
Supply current Ibp 200 pA
Logic high V 1.5
_oge N Vop =33V - v
. . Logic low ViL 0.8
I2C signal input —
Logic high ViH 1.4
T — Vpp=26V \
Logic low ViL 0.6
APR 650 nm
Peak sensitivity wavelength ApG 550 nm
}\PB 450 nm
Apr = 630 nm 180
Irradiance responsivity Apg = 530 nm 144 LSB/(uW/cm?)
}‘-PB =467 nm 52
, ) Minimum G channel, It = 1280 ms (1@ 0.0056
Detectable intensity - Ix
Maximum G channel, It = 40 ms (W@ 11796
Dark offset G channel, It =80 ms (" 0 3
Operating temperature range Tamb -40 +85 °C
Shutdown current Light condition = dark, Vpp =3.6 V Iop 800 nA
Notes
(1) Test condition: Vpp = 3.3 V, temperature: 25°C
@ Light source: white LED
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I2C BUS TIMING CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
STANDARD MODE FAST MODE
PARAMETER SYMBOL UNIT
MIN. MAX. MIN. MAX.
Clock frequency fismBCLK) 10 100 10 400 kHz
Bus free time between start and stop condition tBuUR) 4.7 1.3 us
Hold time after (repeated) start condition;
after this period, the first clock is generated tHpsTA) 40 06 Hs
Repeated start condition setup time tsusTA) 4.7 0.6 ps
Stop condition setup time tsusTo) 4.0 0.6 us
Data hold time tHDDAT) 200 90 ns
Data setup time tsubam 250 100 ns
I2C clock (SCK) low period tLow) 4.7 1.3 us
I2C clock (SCK) high period tHigH) 4.0 0.6 us
Detect clock / data low timeout tmimeouT 25 35 ms
Clock / data fall time P 300 300 ns
Clock / data rise time tR) 1000 300 ns
tLow) =e—nt —tR 4,; — )
12CBus Vit
CLOCK ‘ | i\
(SCLK) Vi 1 L —
—> — {(HDSTA) i — L, tHIGH) § tisusTa) 4": ?‘" |
: E t(susto) —P‘: %—-
tBuF) ] ' ' ! i i
H(HDDAT) —1 — —N} +— t(supaT) i E
12CBus Vi ‘ — — \ - g
DATA i
(SDAT) — Vi
e —t (S
P S S P
Stop Condition Star Condition
Start Stop
| |
< tiosex >
| SOLKck SDAxcq
| | | |
}‘7tr_LOWMEXT_|4“ﬂ7tr_LOWMEXTJ"“‘—’% by owmexn
12CBus 1 1
CLOCK
[SCLK}
12CBus t
DATA
Fig. 1 - I2C Bus Timing Diagram
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PARAMETER TIMING INFORMATION

12CBus
CLOCK
{SCLK}

E AV '0/000CatING 0000000

Start by ACK by ACK by
Master VEML6040 VEML6040

}<7|2caus Slave Address Byte;»{ }47Ccmmand c:m;ﬁ

12CBus
CLOCK
{SCLK} I I

CBus IR A
/= Ko X X X X Ko X\ o Koo Ko Ko X X X X\
(SDAT)

ACK by ACK by  Stop by
VEML6040 VEML6040 Master

e DataByte Low———————————»| e DataByte e ——

Fig. 2 - I2C Bus Timing for Sending Word Command Format

12CBus
CLOCK
(SCLK}

12CBus 0 R T W s U N N U S W A N N NN N SO NN SN N A A N
DATA
(SDAT) A@@QQ@A E@@@@@@“

Start by ACK by ACK by
Master VEML6040 VEML6040

FiIZCBus Slave Address Byte—»‘ }47()0mmand Code4>{

12CBus
CLOCK
(SCLK}

CBus O O U T O O T O T O O O O A AR NN e
(SDAT)

Start by ACK by ACK hy
Master VEML6040 Master

}<7I2CBus Slave Address Byte—»{ }<7Data Byte Low4>{

12CBus
CLOCK
(SCLK}

12CBus A T R S W T N S W T N N N O
9000000
(SDAT)

ACK by Stop by
Master Master

}diData Byte High4>‘

Fig. 3 - I2C Bus Timing for Receiving Word Command Format
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TYPICAL PERFORMANCE CHARACTERISTICS (T, = 25 °C, unless otherwise specified)
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Fig. 4 - Normalized Spectral Response

APPLICATION INFORMATION

Pin Connection with the Host

VEML6040 integrates R, G, B, and W sensor together with I12C interface. It is very easy for the baseband (CPU) to access
VEML6040 output data via I12C interface without extra software algorithms. The hardware schematic is shown in the following

diagram.

Normalized Output code

OPLCAPackage View Angle Vs ideal Cosine response

‘e
- -‘)9 ti
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o R ey e B

Ideal Casni(Q)

Fig. 5 - Normalized Output vs. View Angle

The 0.1 pyF capacitor near the Vpp pin is used for power supply noise rejection. The 2.2 kQs are suitable for the pull-up resistors

of I2C.

2.2KQ.

2.2KQ

VDD
o

Oﬁ|_4

SCK

A

SDA

Baseband

P-(scLk

P-SDAT

VEML6040

o
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Fig. 6 - Hardware Pin Connection Diagram
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Digital Interface

VEMLG6040 apply slave address 0x10 of 7 bit addressing protocol for 12C. VEML6040 contains an 8-bit command register
following each of slave address as shown in figure 7. All operations can be controlled by the command register. The simple
command structure helps users easily program the operation setting and latch the light data from VEML6040. Following I2C
command format is simple for read and write operations between VEML6040 and the host as shown in figure 7. The white
sections indicate host activity and the gray sections indicate VEML6040’s acknowledgement of the host access activity. Based
on write word protocol, 8-bit command codes can be written by the host under the same slave address. For data reading,
VEML6040 apply read word protocol.

Send Byte — Write Command to VEML6040

1 7 1 1 8 1 8 1 8 1 1

Wr Command code Data byte low Data byte high P ‘

Receive Byte — Read Data from VEML6040

1 7 1 1 8 1 1 7 1 1 8 1 8 1 1

S Slave address Wr Command code S ‘ Slave address

S = start condition
P = stop condition
A = acknowledge
Shaded area = VEML6040 acknowledge

‘ S ‘ Slave address

Fig. 7 - Command Protocol Format

Slave Address and Function Description

VEML6040 uses 0x10 slave address for 7-bit [2C addressing protocol. VEML6040 has 16-bit resolution for each channel (R, G,
B, and W) that provides sensitivity up to 0.0056 lux/step for G, which is advantageous under a low transmittance lens design
(dark lens).

TABLE 1 - SLAVE ADDRESS AND COMMAND CODE DESCRIPTION
SLAVE ADDRESS 0x10
COMMAND | REGISTER |/ \v BIT
CODE NAME 7 6 | 5 | 4 3 2 1 0
00H_L CONF R/W 0 IT@2:0) 0 TRIG AF SD
00H_H Reserved |R/W| Reserved
01H to O7H Reserved |R/W| Reserved
08H_L R_DATA_L R R_Data (7 : 0)
08H_H R_DATA_M R R_Data (15: 8)
09H_L G_DATA_L R G_Data (7 : 0)
09H_H G_DATA_M R G_Data (15: 8)
O0AH_L B_DATA_L R B_Data (7 : 0)
0AH_H B_DATA_M R B_Data (15: 8)
0BH_L W_DATA_L R W_Data (7 : 0)
O0BH_H W_DATA_M R W_Data (15: 8)
Note

e Slave address is 7-bit addressing protocol
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Command Register Format

VEML6040 provides an 8-bit command register for controlling. The description of each command format is shown in the
following tables. Color sensor is function compatible with ambient light sensor when apply color sensor at green channel.

Color Sensor Command

TABLE 2-1 - COMMAND CODE O0OH BITS DESCRIPTION
SLAVE ADDRESS: 0x10; REGISTER NAME: CONF; COMMAND CODE: 00H / DATA BYTE LOW

X IT X TRIG AF SD
BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BITO
0 IT2 IT1 ITO 0 TRIG AF SD
DESCRIPTION

IT Integration time setting

TRIG Proceed one detecting cycle at manual force mode
AF Auto / manual force mode
SD Chip shutdown setting

TABLE 2-2 - COMMAND CODE 00H REGISTER SETTING

BITS SETTING DESCRIPTION BITS SETTING DESCRIPTION
BIT7 Default =0 BIT 3 Default = 0
(0:0:00=40ms BIT 2 0 = no trigger
(0:0:1)=80ms TRIG 1 = trigger one time detect cycle
BIT®6, 5, 4 (0:1:0)=160ms BIT 1 0 = auto mode
IT@2:0) (0:1:1)=320ms AF 1 = force mode
(1:0:0)=640ms BITO 0 = enable color sensor
(1:0:1)=1280ms SD 1 = disable color sensor

TABLE 3-1 - RESERVE COMMAND CODE DESCRIPTION

RESERVED COMMAND CODE: 00H / DATA BYTE HIGH
Command Bit Description
Reserved 7:0 Default = 00H

TABLE 3-2 - RESERVE COMMAND CODE DESCRIPTION

RESERVED COMMAND CODE: 01H TO 07H
Command Bit Description
Reserved 7:0 Default = 00H

TABLE 4 - READ OUT COMMAND CODE DESCRIPTION

COMMAND CODE REGISTER BIT DESCRIPTION

08H_L (08H data byte low) R_DATA_L 7:0 O0H to FFH, R channel LSB output data
08H_H (08H data byte high) R_DATA_M 7:0 00H to FFH, R channel MSB output data
09H_L (09H data byte low) G_DATA_L 7:0 O0H to FFH, G channel LSB output data
09H_H (09H data byte high) G_DATA_M 7:0 00H to FFH, G channel MSB output data
OAH_L (OAH data byte low) B_DATA_L 7:0 00H to FFH, B channel LSB output data
O0AH_H (0AH data byte high) B_DATA_M 7:0 00H to FFH, B channel MSB output data
0BH_L (0OBH data byte low) W_DATA_L 7:0 00H to FFH, W channel LSB output data
0BH_H (0BH data byte high) W_DATA_M 7:0 00H to FFH, W channel MSB output data
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Data Access

VEML6040 has 16-bit high resolution sensitivity for each channel of color sensor (R,G,B, and W). To represent the 16-bit data,
it has to apply two bytes. One byte is for LSB and the other byte is for MSB. The host needs to follow the read word protocol
as shown in figure 7. The data format shows as below.

TABLE 5 - 16-BIT DATA FORMAT

VEML6040 16-BIT DATA FORMAT
Data bit 5 14131211 ]10] 9|87 [6 ] 5|43 ]2]1]o0o
Data byte low | .
Data byte high |- |

Notes

‘ S ‘ Slave address

Rd | A | Data byte low | A | Data byte high |‘ A | P

wr Command code S ‘ Slave address

e Data byte low represents LSB and data byte high represents MSB.

e To read color data, for example, R channel the following should be written: 10H-08H-11H and then the 16 bit result is available. Command
code for R, G, B, and W channel data is 08H, 09H, 0AH, and OBH respectively.

The integration time settings result in the corresponding resolutions that are shown in table 6.

TABLE 6 - G CHANNEL RESOLUTION AND MAXIMUM DETECTION RANGE
IT SETTING
G SENSITIVITY

IT(2:0) INTEGRATION TIME
0:0:0) 40 ms 0.18
0:0:1) 80 ms 0.09
0:1:0) 160 ms 0.045
0:1:1) 320 ms 0.0225
(1:0:0) 640 ms 0.01125
(1:0:1) 1280 ms 0.005625

G integration time = 40 ms 11 796 lux

Data Auto-Memorization

VEML6040 can memorize the last ambient light data before shutting down and keeps this data before waking up again. When
VEML6040 is in shutdown mode, the host can freely read this data directly via read command. When VEML6040 wakes up, the
data is refreshed by a newly acquired detection.
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PACKAGE INFORMATION in millimeters

TOP VIEW 2.00+0.15 045005
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® @\ =) |0 /% %
—1 |7 s 2 : 2
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055+0.05 ‘
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SIDE VIEW
DIE
VEML6040 Pin-out assignment
/ g (@ GND
é | | 1 2 () sDAT
E J () SCLK
I - = _— ° | @ vbD Unit: mm
J k3
Fig. 8 - VEML6040 A30OG Package Dimensions
LAYOUT NOTICE AND REFERENCE CIRCUIT in millimeters
Package Edge to Edge
2+ 0.15mm
_______________ v
0.1
T % 5«/ % [ A mm
0.35mm 0 / / /
iz 7
I : 0.7mm
|
0.5mm 0.6mm 0.4mm
Fig. 9 - VEML6040 PCB Layout Footprint
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APPLICATION CIRCUIT BLOCK REFERENCE

V
Pull_up VDD
o

0.1uF
2.2KQ 2.2KQ
= 4

SCK—@ P-(sCLK
SDA 4—4—;SDAT
Baseband VEML6040

o
=z
o

—

Fig. 10 - VEML6040 Application Circuit

RECOMMENDED STORAGE AND REBAKING CONDITIONS
PARAMETER CONDITIONS MIN. MAX. UNIT
Storage temperature 5 50 °C
Relative humidity 60 %
Open time 168 h
Total time From the date code on the aluminized envelope (unopened) 12 months

. Tape and reel: 60 °C 22 h
Rebaking

Tube: 60 °C 22 h

RECOMMENDED INFRARED REFLOW
Soldering conditions which are based on J-STD-020 C

IR REFLOW PROFILE CONDITION
PARAMETER CONDITIONS TEMPERATURE TIME
Peak temperature 255°C +0°C/-5°C (max.: 260 °C) 10s
Preheat temperature range and timing 150 °C to 200 °C 60sto 180 s
Timing within 5 °C to peak temperature 10st030s
Timing maintained above temperature / time 217 °C 60sto 150 s
Timing from 25 °C to peak temperature 8 min (max.)
Ramp-up rate 3 °C/s (max.)
Ramp-down rate 6 °C/s (max.)
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Recommend Normal Solder Reflow is 235 °C to 255 °C

Max. Temperature
260+0/-5°C / 10 seconds

255
o Raémp-up Rate / \Ramp-down Rate
< L7 3..C f seconds \ 6 "C /saconds
o imax} : i imax;
s [max; ; ; {max}
g i i |max;
©
—
[}
£
o 200 ;
= e Soldering Zone i

Ramp-up Rate " 60-150 seconds
150 3C/seconds

[max}

Pre-Heating Time
—
t, -t =60 - 180 secons

t4 t Time (second)

Fig. 11 - VEML6040 OPLGA Solder Reflow Profile Chart

RECOMMENDED IRON TIP SOLDERING CONDITION AND WARNING HANDLING
1. Solder the device with the following conditions:
1.1. Soldering temperature: 400 °C (max.)
1.2. Soldering time: 3 s (max.)

2. If the temperature of the method portion rises in addition to the residual stress between the leads, the possibility that an
open or short circuit occurs due to the deformation or destruction of the resin increases.

3. The following methods: VPS and wave soldering, have not been suggested for the component assembly.
4. Cleaning method conditions:

4.1. Solvent: methyl alcohol, ethyl alcohol, isopropyl alcohol

4.2. Solvent temperature < 45 °C (max.)

4.3. Time: 3 min (min.)
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TAPE PACKAGING INFORMATION in millimeters
DIMENSION OF CARRIER TAPE
SIDE VIEW
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Fig. 12 - VEML6040 A30OG Package Carrier Tape

Fig. 14 - Reel Dimensions
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Disclaimer

ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE.

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively,
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all
liability arising out of the application or use of any product, (i) any and all liability, including without limitation special,
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay’s knowledge of typical
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements
about the suitability of products for a particular application. It is the customer’s responsibility to validate that a particular
product with the properties described in the product specification is suitable for use in a particular application. Parameters
provided in datasheets and/or specifications may vary in different applications and performance may vary over time. All
operating parameters, including typical parameters, must be validated for each customer application by the customer’s
technical experts. Product specifications do not expand or otherwise modify Vishay’s terms and conditions of purchase,
including but not limited to the warranty expressed therein.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining
applications or for any other application in which the failure of the Vishay product could result in personal injury or death.
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

Material Category Policy

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as RoHS-Compliant fulfill the
definitions and restrictions defined under Directive 2011/65/EU of The European Parliament and of the Council
of June 8, 2011 on the restriction of the use of certain hazardous substances in electrical and electronic equipment
(EEE) - recast, unless otherwise specified as non-compliant.

Please note that some Vishay documentation may still make reference to RoHS Directive 2002/95/EC. We confirm that
all the products identified as being compliant to Directive 2002/95/EC conform to Directive 2011/65/EU.

Vishay Intertechnology, Inc. hereby certifies that all its products that are identified as Halogen-Free follow Halogen-Free
requirements as per JEDEC JS709A standards. Please note that some Vishay documentation may still make reference
to the IEC 61249-2-21 definition. We confirm that all the products identified as being compliant to IEC 61249-2-21
conform to JEDEC JS709A standards.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




