Infineon

130 W 76V CC LED Power Supply Demo
Board using ICL5101 in PFC & LLC Topology

Application Note

About this document

Scope and purpose

This document presents the details about the ICL5101 evaluation board and ICL5101 product feature set. It
illustrates all necessary steps to get the board and related environment up and running, and provides all
information to become familiar with this comprehensive solution.

The ICL5101 is a mixed signal PFC + resonant controller for non-dimmable and dimmable LED light
applications using LLC topology for highest efficiency levels exceeding 90 %, including a PFC stage for
lowest THD < 5% and high power factor correction figures > 95 % @ > 50 % load in a wide line input voltage
range. The ICL5101 LLC CC evaluation board is designed to evaluate the performance and flexibility of the
ICL5101. It supports an output power of 130 W, easily configurable by using only resistor settings without
any user interface tool.

Intended audience

This document is intended for anyone who needs to use the ICL5101 evaluation board, either for their own
application tests or to use it as a reference for a new ICL5101-based development.

1 Revision 1.0,2016-10-28



-
130 W 76V CC LED Power Supply Demo Board using ICL5101 @ﬁ n eon

/

Table of Contents

Table of Contents

1

11
1.2
1.3
14
15

2
3
4

5

5.1
5.1.1
5.1.2
5.1.3
5.14
5.2

6.1
6.2
6.3
6.4
6.5

Order Code [ Board Connection /| Operation SEtUP ....ccccevereereececerieceecencecessocsocsscessossocsecns 3
(0] o [T 0o Yo [PPSR SRRSO 3
CONNECTION DIAZIAM .eiuviiiiieieiieiieereente e srtesstesbe et esatesatesbessse e saessaesssesasesssesssasssaesssesssesssesssesssaenns 3
LiN@ INPUEVOIEAZE ..ottt sttt ettt ettt et e b e st et e s bt et e bt entesbe et essessaens 3
(oY T N O U1 o U ) JU TR 3
0 — 10V DIMMING INEEITACE ..ceutieteeieeeeeteeeeereet et te sttt s st e s e et e s be e s e s e sseessaseeneansennens 3
INErOdUCHION ccvuiiuiiiiciiiiiiiieiiiiininesieiinesieiiaecsesisicaesssssscssssssssesssssasssssssssaesssssassasssnssnessnss 4
Technical SPeCIfiCatioN....cccciiuiiieiieiieiiieecenienrecieceecassestocsecascasssssscsscassesssssscassassssssssscans 5
£l 1 7= 4 T 1 4 N 6
KeY MEaSUIreMENTS . ccuiiiieiisierecescasesescosesessosesessssesessesesessesesessssesssssssssssesssssssssssssssesssseses 7
U - | Characteristic, Dimming Performance, PF and THD.......cccocvvirirenenenenienieeeeeesesesie e 7

L IO o F- - T =Y 4 1) o U PR SRR 7

DiMMING PEIfOIMANCE. ....iiiieiieieerteteee ettt et see et e s te et e se s e s s esseessessesseessassesnsessesssensensens 8

PF vs. Pou‘r ...................................................................................................................................... 9

THD VS, POUT tertrttieriiiiiitttiieeeeeeerettttieeeeeeesratssnneeeseessssssssneseessssssssnnnssssssssssssnnnssessssssssnnnsssesssssssnnne 10
SUIEE PrOTECHION ..ttt ettt ettt e st e st e st e s b e e bt e me e s meeemeeennes 11
Power Magnetic SpPecification .......ccccueiiniineiiniiniiiiiniineiieniniinsieiisesissisecsesssscsessessassesss 12
CommON MOAE ChOKE SPEC LL....uviiiiecieeieeieeteetee et cveete e e e st e sae e be e teestaesabe s besnbaeseesssesnsennns 12
CommON MOdE ChOKE SPEC L2 ....uviiiiiciiecieeiectetcs et svesste e sreste s te s ba e s e e srte e tasbassnessnessnesnees 13
PFC ChOKE SPEC LB c.euviiiiieiiieieiiieiieesitesresresstesstessteestesaessesssaesseessnesssesssesssesssesssesssnesssessesssasssesnns 14
LLC RESONANT ChOKE SPEC LT .couieeieeieectee ettt ettt e te e teeteesbe e beesaesraesabeebaesbeessaesssesnsesnsasnsennns 15
LLC Transformer SPEC TRL.....ciiiicieeieeierieeeete e etesteseertesteetesra et estesraesesseessesseessessesssansessesssensannes 16
BOArd LAYOUL....ccucieieiniieieinireresasreresasrecesassecessssesessssessssssessssssssssassesessssssesasssssssssesesasse 17
Bill of Material (BOM)....ccccieuirrecraesinescrecraesssnscrnssassssssssssssasssssssssssssssssssssssssassssssssnssse 18

Application Note 2 Revision 1.0, 2016-10-28



-
130 W 76V CC LED Power Supply Demo Board using ICL5101 @ﬁ n eon
//

Order Code [ Board Connection / Operation Setup

1 Order Code / Board Connection / Operation Setup

1.1 Order Code
EVALLED5101E2 CC/SA001620102 / SP001619808

1.2 Connection Diagram

0-10V: “+”

0-10V: GND

Load OUT: “+”
Blue: N

ACINPUT

Load OUT: GND
Black: L

1.3 Line Input Voltage

Connect an AC Source at the AC INPUT stage as shown on the right hand side of the board from 90Vac up to
305Vac.

1.4 Load Output

Two ways to connect a load to the board - a LED or electronic load in order to test the performance of the
LED driver power supply.

- Connect a LED in a voltage range of 38VDC up to 76VDC with a nominal current up to 1.7A at the output
stage from Load OUT: GND and Load OUT: “+”

—> Connect an electronic load to Load OUT: GND and Load OUT: “+”, Setup the electronic load to Constant
Voltage (CV) with the values of max Voltage CV1 =76V / min Voltage CV = 38V.

1.5 0 - 10V Dimming Interface

Connect a DC source at 0-10V: GND and 0-10V: “+”. 10V is equal to the max. load current louTmax / minimum
output current loutmin is reached, when the dimming voltage drops to 0V

Application Note 3 Revision 1.0, 2016-10-28
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Introduction

2 Introduction

This application note describes the characteristics and features of a 130 W SMPS LED demonstration board
with constant Current output in a voltage range from 76 V down to 38V Vout. High efficiency, high PF, low
THD and very stable output current during the output voltage rage, makes it very suitable to be used as a
primary power supply for low power systems, such as LED lighting. Its compact design and low BOM cost is
due to Infineon IC ICL5101 (CrCM PFC and resonant block are integrated together), which is used as main
controller here. With this highly integrated smart IC, the circuit design is dramatically simplified, which
results space and BOM cost saving. Furthermore, numerous monitor and protection features ensure highest
reliability.

Key specification measurements and waveforms are also shown in this application note.
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Figure 1 LLC CC Demonstration Board of 130 W/ 76 V to 38V LED Driver
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Technical Specification

3 Technical Specification
This demo board consists of a CrCM PFC and a half-bridge LLC, whith constant current output stable from
38V up to 76 Vbc voltage.

The PFC stage of this demo board is controlled by the PFC block of the ICL5101, which has an integrated
digital PFC control loop and improved compensation for low THD of AC input current. It operates in critical
conduction mode (CrCM) in a load range from 10 % to 100 % to achieve a very good power factor and very
low THD. When the load is smaller than 10 %, in order to limit the PFC switching frequency, the IC controls
the PFC to operate in discontinuous conduction mode (DCM).

The half-bridge LLC stage has a fixed duty cycle of D=0.5 and an adjustable self-adapting dead time from
0.5 ps to 1 ps. The operation frequency starts from typical 135 kHz at start-up and decreases to a range of
between 45 kHz (full load) and 75 kHz (output open loop). The current variation is tested to be smaller than
2 % from full load maximum dimming. In addition, many other protection functions are also implemented,
such as Output Short Circuit Protection of the main output (OSCP), LLC primary winding short circuit
protection (WSCP), Capacitive Mode Protection of the main output (CMP), LLC Over Current Protection
(LOCP), over temperature protection (OTP) at certain hot spot on board and more. These protection
functions are realized by the built-in protection functions of the IC ICL5101.

Features

e Inputvoltage range: 90-305 Vac

e Inputvoltage frequency: 47-63 Hz

e Regulated main output current: 1.7 Ain a output voltage range from 38Vbc up to 76Voc
e Efficiency at nominal load: =92.0 % at 230 Vac

e Inputcurrent THD: <10 % @ > 50% Load at 230 Vac

e Harmonics: According to EN61000-3-2 Class-D

e EMI: According to EN55015

o Safety:Accordingto EN61347-2-13

e Board dimensions: 178 mm (L) x 52 mm (W) x 32 mm (H)

Application Note 5 Revision 1.0, 2016-10-28
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Schematic

4 Schematic

Figure 2 shows the schematic of the ICL5101 demonstration board.

Reference

Res. Tank

Half Bridge Stage with Protection

PFC Stage
Start UP / Chip Supply

AC Line Input Filter

Figure 2 Schematic of 130 W/ 76 V Power Supply Demo Board
Application Note 6 Revision 1.0,2016-10-28
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5 Key Measurements
5.1 U - | Characteristic, Dimming Performance, PF and THD

5.1.1 U - I Characteristic

The output Current of the demo board is tested under nominal load loutnom = 1.7A at 230 Vac in a voltage
range between 38Vpcmin up to 76Vbcmax.

U - | Characteristic @ 230Vacin
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5.1.2 Dimming Performance

The chart below shows the output current versus the 0 - 10V dimming voltage tested at 230 Vac input
voltage.

Dimming Characteristic
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5.1.3 PF vs. Pour

Due to the smart internal digital PFC controller of the ICL5101, a PF of greater than 90 % @ 50% load is
achieved at Viy = 230 Vac.
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5.1.4 THD vs. Pour

Due to the smart THD adjustment at the ZCD pin of the ICL5101, a THD below than 10 % @ 50% load is
achieved at Viy =230 Vac.

130W_76V_38V_LLC CC Board V1.1E ITHD, Vo=76
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THD versus Load in %
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5.2 Surge Protection

Description SURGE Protection

In case of a surge event, the voltage at the BUS capacitors C5 & C8 rises up, the driver stages of the ICL5101
are shut off when Viscs > 0.8V and Vsus > 109% for longer than 500ns. After the surge the controller restarts
automatically when Veus drops below 109% of the rated voltage. This feature allows driving 500V MOSFETs
at the half bridge stage when adequate EMI and DC LINK networking is present.

SURGE Detection

If the bus voltage exceeds:
Vsus > 109%

and the voltage at the low side current sense pin 2 exceeds:

Viscs > 0.8V
for longer than
t=500ns

SURGE Protection
All Gate Drives OFF

Auto Restart:

VBus < 109%

Measurement

Surge Event of 1.7kV WITHOUT Varistor VR1

Figure 3: SURGE 1.7kV / FULL Load / Detail Figure 4: SURGE 1.7kV / FULL Load / Auto Restart
L > N/ Phase: 90° L > N/ Phase: 90°
Ch 1 dark blue: Viscs LS Current Sense to IC GND Ch 1 dark blue: Viscs LS Current Sense to IC GND
Ch 2 blue: Veus to Power GND Ch 2 blue: Vsus to Power GND
Ch 3 magenta: Visos LS Drain to Power GND Ch 3 magenta: Visos LS Drain to Power GND
Ch 4 green: Vercos PFC Drain to Power GND Ch 4 green: Vercos PFC Drain to Power GND
Tek Run | i - 4 Trig? A [Em=) TekRun | | — ; ] Trig? A [E==)
S : : - Surgle Event: Vaus > 109% & Viscs > 800mV
/| AutoRestart:Veus <109%
§ . | ‘ﬁ‘ =
I T Ao T R L TORP o B G T T s A TS R PR Y
EiE 200V [Ch4] 100V | 26 Feb 2015 EiE 2.00V [Ch4[ 1.00V | 26 Feb 2015
1>+ [29.5600us | 17:07:00 W [15.73205 | 17:10:34
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6 Power Magnetic Specification

6.1 Common Mode Choke Spec L1

Common Mode Choke L1
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6.2 Common Mode Choke Spec L2

Common Mode Choke L2
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6.3 PFC Choke Spec L6

PFC Choke
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6.4 LLC Resonant Choke Spec L7

LLC Resonant Choke
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6.5 LLC Transformer Spec TR1

LLC Transformer
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7 Board Layout

Assembly Print (Top View)
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Bill of Material (BOM)

Part Value |Device Package Supplier OrderNr/Link

1-10V Kabel, Spezifikation AWG24, 200mm, abisoliert 10mm, verzinnt, rot manufacturer

BR1 GBU808 or GBU8M,8A/1kV GBUS808 SIP-4Pin Farnell 1611584

Cl 330nF, 305VAC, 10%, LS15mm Epcos: B32922C3334K* CAP-18-9-15 Epcos B32922C3334K

C2 MPP 0.68uF 450V Epcos: B32672P4684K000 FCAP-18-9-15 Farnell 2469037

C3 MPP 0.68uF 450V Epcos: B32672P4684K000 FCAP-18-9-15 Farnell 2469037

C4 100nF/ 50V C0805 0805 Farnell 1414664

(] 68uF/500V 68uF/500V_D18mm*H35mm RUBY(E45-22 Rubycon 500TXW68MEFC18X35

C6 2n2/50V/ X7R C-EUC0805 C0805 Standard

c7 1uF/ 50V/ X7R C1206 1206 Farnell 1301811

Cc8 220uF/25V D6.3*H11mm Wiirth: 860010473011 E2,5-7 Farnell 2465679

Cc9 100nF/ 50V C0805 0805 Farnell 1414664

C10 1uF/50V/ X7R C1206 1206 Farnell 1301811

C11 00hm/ 1% R-EU_R0805 R0805 Standard

C12 1uF/ 50V C0805 0805 Farnell 2094043

C13 100nF/ 50V C0805 0805 Farnell 1414664

C14 100pF/ 50V C0805 0805 Standard

C15 2.2uF/ 25V/ X7R C1206 1206 Standard

C16 220nF/630V CBB C-EUFCAP L18*W6 mm FCAP-18-6-15-2 Standard

C19 12nF/1600V, MPP, L18*W6 C-EUFCAP-18-6-15/10 FCAP-18-6-15/10 EPCOS B32672L1123J000

C20 2.2nF/ 400Vac/ Y5U/Y1 C-EUFCAP-18-6-15/10 FCAP-18-6-15/10 Vishay 440LD22 10PCM

C21 100nF/ 50V C0805 0805 Farnell 1414664

Cc22 1uF/ 50V/ X7R C1206 1206 Farnell 1301811

C23 100nF/ 50V C0805 0805 Farnell 1414664

C24 100nF/ 50V C0805 0805 Farnell 1414664

C25 100pF/ 50V C0805 0805 Standard

C26 100uF/25V D6.3*H11mm 25YXH100MEFC6.3X11 E2,5-5 DigiKey 1189-1898-ND

Cc27 220uF/100V D16*H20 Rubycon YXH|ECAPECAP-16-7.5 ECAP-16-7.5 Farnell

C28 100nF/ 50V C0805 0805 Farnell 1414664

Cc29 100nF/ 50V C-EUC1206 C1206 Standard

C30 100pF/ 50V C0805 0805 Standard

C32 220uF/100V D16*H20 Rubycon YXH|ECAPECAP-16-7.5 ECAP-16-7.5 Farnell

C33 100nF/ 50V C0805 0805 Farnell 1414664

CYl 1nF/400Vac/Y2 1nF/400Vac/Y2 C050-025X075

CY2 1nF/400Vac/Y2 1nF/400Vac/Y2 C050-025X075

D2 USIM DO-214AC DO-214AC Standard

D4 STTHSLO6B-TR DIODE-DPACK-THERMAL D-PAK_TO252AA Farnell 2344054

D5 BZT52C15 Z-DIODE HSOD-80 Farnell 2420637

D6 1N4148W CGRM4001-G SOD-123_MINI-SMA Standard

D7 BZT52C15 Z-DIODE HSOD-80 Farnell 2420637

D8 $100 Schottky Diode 1A/100V/SMA DO214AC Farnell 1611177

D9 USIM DO-214AC DO-214AC Standard

D10 1N4148W CGRM4001-G SOD-123_MINI-SMA Standard

D11 US1IM DO-214AC DO-214AC Standard

D12 1N4148W CGRM4001-G SOD-123_MINI-SMA Standard

D13 1N4148W CGRM4001-G SOD-123_MINI-SMA Standard

D14 BYV32-200 200V, 20A, TO220 mit Heatsink FK 237 SA 220V TO220ABS-HS Farnell 2317407

D17 BZT52C12 Z-DIODE HSOD-80 Farnell 1431257

D18 1N4148W CGRM4001-G SOD-123_MINI-SMA Standard

D20 SS12 DIODE-DO-214AC DO-214AC Standard

F1 3.15A/ FUSES8.5-4 FUSE4-8.5 Standard

GND Kabel, Spezifikation AWG24, 200mm, abisoliert 10mm, verzinnt, schwarz manufacturer

IC1 ICL5101 1CL5101 S016 Infineon ICL5101

IC2 LMV358M LMV358M SO08 Tl LMV358M

L1 2X8700uH Common Mode Choke B2 UMEC TG-UT34R32

L2 2X5900uH Common Mode Choke B2 UMEC TG-UT34R33

L3 Jumper:dia0.8*L4.5+2*3.5mm Wire 11mm R12 manufacturer

L4 1206 jumper WE-CBF_1206 1206 Standard

L5 360uH FERRITE_R16 R12 Wuerth 750315755

L6 750342802 PQ26 PQ26 Wuerth 750342802 rev03

L7 750342805 160uF/ EE13 EE13-20151221 Wuerth 750342805

L8 4.7uH_Wurth P/N:744 772 047 INDUCTOR_MULTICOMP_2.2MH__ |INDUCTOR_MULTICOMP_2.2MH _ |Wuerth 744772047

0O/P+ Kabel, Spezifikation AWG18, 200mm, abisoliert 10mm, verzinnt, violet manufacturer

0O/P- Kabel, Spezifikation AWG18, 200mm, abisoliert 10mm, verzinnt, grau manufacturer

PC1 FOD817A3S SFH617A DIL4-SMD Farnell 2322514

QlA BSS126 NMOSSOT23 SOT23 Infineon BSS126

Q3 MMBT3904 NPN_TRANSITOR_SMD SO0T23 Farnell 9846727

Q4 |PD60R400CE MOSFET N-CH. TO-252 Infineon IPD60R400CE

Q4A |PD60R400CE MOSFET N-CH. TO-252 Infineon IPD60R400CE

Q5 BCX56-16 NPN, 3pin SOT89 Infineon BCX56-16

Q6 |PD60R400CE MOSFET N-CH. TO-252 Infineon IPD60R400CE

Q7 |PD60R400CE MOSFET N-CH. TO-252 Infineon IPD60R400CE

Q8 BCX56-16 NPN, 3pin SOT89 Infineon BCX56-16

R1 1.5M Ohm/ 1% R-EU_R1206W R1206 Standard

R2 1.5M Ohm/ 1% R-EU_R1206W R1206 Standard

R3 2k Ohm/ 1% R1206 1206 Farnell 1469985

R4 2k Ohm/ 1% R1206 1206 Farnell 1469985

R5 2k Ohm/ 1% R1206 1206 Farnell 1469985
Application Note 18
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R6B 0.510hm/ 1% R-EU_R1206W R1206W Standard

R6C 0.510hm/ 1% R-EU_R1206W R1206W Standard

R6D 0.510hm/ 1% R-EU_R1206W R1206W Standard

R6E 0.510hm/ 1% R-EU_R1206W R1206W Standard

R7 20k Ohm/ 1% R-EU_R0805 RO805 Standard

R8 00hm/ 1% R-EU_R0805 RO805 Standard

R9 20k Ohm/ 1% R-EU_R0805 RO805 Standard

R10 1k Ohm/ 1% RO805 0805 Farnell 1469847
R11 100hm/ 1% RO805 RO805 Standard

R11A 10 0hm/ 1% RO805 RO805 Standard

R12 47k Ohm/ 1% RO805 RO805 Standard

R13 00hm/ 1% RO805 RO805 Standard

R14 NTC 5D-9 VDR-SL15 VDR-SL15 Farnell 9751866
R15 510k Ohm/ 1% RO805 RO805 Standard

R16 510k Ohm/ 1% RO805 RO805 Standard

R17 33k Ohm/ 1% R-EU_R0805 RO805 Standard

R18 1.5M Ohm/ 1% R-EU_R1206W R1206 Standard

R19 1.5M Ohm/ 1% R-EU_R1206W R1206 Standard

R20 1.5M Ohm/ 1% R-EU_R1206W R1206 Standard

R21 24.3k Ohm/ 1% R-EU_R0805 RO805 Standard

R22 3.0k Ohm/1206/ 1% R1206W R1206W Standard

R23 1.00hm/ 1% R-EU_R1206 R1206 Standard

R24 00hm/ 1% R-EU_R0805 RO805 Standard

R25 12k Ohm/ 1% RO805 RO805 Standard

R27 5.6k Ohm/ 1% RO805 RO805 Standard

R30 10 0hm/ 1% RO805 RO805 Standard

R31 22 0hm/ 1% R-EU_R0805 RO805 Standard

R32 220hm/ 1% R-EU_R0805 RO805 Standard

R33 1k Ohm/ 1% R0402 0402 Farnell 1469662
R34 0.510hm/ 1% R-EU_R1206W R1206W Standard

R34A 0.510hm/ 1% R-EU_R1206W R1206W Standard

R34B 0.510hm/ 1% R-EU_R1206W R1206W Standard

R34C 0.510hm/ 1% R-EU_R1206W R1206W Standard

R35 47k Ohm/ 1% RO805 RO805 Standard

R36 47k Ohm/ 1% RO805 RO805 Standard

R37 3300hm/ 1% R-EU_R0805 RO805 Standard

R38 1.0k Ohm/ 1% R-EU_R0805 RO805 Standard

R39 3.3k Ohm/ 1% R-EU_R0805 RO805 Standard

R40 10 0hm/ 1% R-EU_R1206 R1206 Standard

R41 10k Ohm/ 1% R-EU_R0805 RO805 Standard

R42 2200hm/ 1% R-EU_R0805 RO805 Standard

R44 20k Ohm/ 1% R-EU_R0805 RO805 Standard

R45 3.3k Ohm/ 1% R-EU_R0805 RO805 Standard

R47 360k Ohm/ 1% R-EU_R0805 RO805 Standard

R48 3.9M0Ohm/ 1% R-EU_R0805 RO805 Standard

R49 3.3k Ohm/ 1% R-EU_R0805 RO805 Standard

R50 0.150hm/ 1% R-EU_R1206W R1206W Standard

R51 0.150hm/ 1% R-EU_R1206W R1206W Standard

R52 0.150hm/ 1% R-EU_R1206W R1206W Standard

R53 2k Ohm/ 1% RO805 0805 Farnell 1469884
R54 100k Ohm/ 1% R-EU_R1206W R1206W Standard

R55 33k Ohm/ 1% R-EU_R0805 RO805 Standard

TR1 750342886 rev03 PQ3220 Ns: 9Ts*2; NP: 60Ts Lr:120| EER35-35 Wuerth 750342886 rev03
VR1 10D561K VDR-VS10 VDR-S10 Wuerth 820415511B
VR2 TL431CDBZR TL431CLP SOT23 Farnell 2095478
X1 CON3P WAGO3P WAGO3P Farnell 1891581
not bled

Cl1A not assembled

C10A not assembled

C17 not assembled

C18 not assembled

C31 not assembled

D1 not assembled

D3 not assembled

D15 not assembled

D16 not assembled

D19 not assembled

HS1 not assembled

Q1 not assembled

R6 not assembled

R6A not assembled

R26 not assembled

R28 not assembled

R29 not assembled

T1A not assembled

PCB Versio|V1.1E/ 31.05.2016 130W-SCH-20160531_V1.1E_01.csv|
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NOTE (INCLUDING BUT NOT LIMITED TO
CONTENTS OF REFERENCED WEBSITES) IS GIVEN
AS A HINT FOR THE IMPLEMENTATION OF THE
INFINEON TECHNOLOGIES COMPONENT ONLY
AND SHALL NOT BE REGARDED AS ANY
DESCRIPTION OR WARRANTY OF A CERTAIN
FUNCTIONALITY, CONDITION OR QUALITY OF THE
INFINEON TECHNOLOGIES COMPONENT. THE
RECIPIENT OF THIS APPLICATION NOTE MUST
VERIFY ANY FUNCTION DESCRIBED HEREIN IN THE
REAL APPLICATION. INFINEON TECHNOLOGIES
HEREBY DISCLAIMS ANY AND ALL WARRANTIES
AND LIABILITIES OF ANY KIND (INCLUDING
WITHOUT LIMITATION WARRANTIES OF NON-
INFRINGEMENT OF INTELLECTUAL PROPERTY
RIGHTS OF ANY THIRD PARTY) WITH RESPECT TO
ANY AND ALL INFORMATION GIVEN IN THIS
APPLICATION NOTE.
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For further information on technology, delivery terms
and conditions and prices, please contact the nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements, components may
contain dangerous substances. For information on
the types in question, please contact the nearest
Infineon Technologies Office. Infineon Technologies
components may be used in life-support devices or
systems only with the express written approval of
Infineon Technologies, if a failure of such components
can reasonably be expected to cause the failure of
that life-support device or system or to affect the
safety or effectiveness of that device or system. Life
support devices or systems are intended to be
implanted in the human body or to support and/or
maintain and sustain and/or protect human life. If
they fail, it is reasonable to assume that the health of
the user or other persons may be endangered.



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




