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EHESEMNAERINERELRE, AR EHIAICMSIS-Pack E 4. BERARTOSF T HE|. A EIRIZHPoERRIE
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o HIBFXZAEHEIEREA
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TEMHEER, TR EREARIPEZRIZE

o PoE-PDIE[3R 28~ NCP1095, NCP1096

+ BIJEMOSFETH- Greenbridge™?2 FDMQ8205A
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o ANFTRIIIEREE

RJ45 BS Termination
DA+ 1
pa-f2 1 IN2
1G2] OUTP -
o+ I3 o[G7|FDMQ8205A ] L
VedA | 18]Gs| b 1 4 F »|ToDCIDC
4 1G4l OUTN VPP AUX | = Controller
DC+—| il I IR T 7| pet PGOM—b_
5
T ‘Lez Iin2 K cosc NeM P2—]
162 ouTP L | =
os-f¢ o[G7| FDMQ8205A X T T ZoaNerTose 16
VedB | |8]a3 > Vport 3 NCLf—— | TouC
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DD+ Ga OUTN . Lo 13
IN1 ]
o le ACS
cBr|"
VPN RTN
|8 L 12
Control Vee Min Vee Max Pda Typ Ron Typ
Device Description Topology Mode (V) (V) (W) () Package
NCP1080 PoE PD Controller and DC-DC Converter Flyback Current 0 57 15 0.6 TSSOP-20
NCP1081 PoE PD Controller and DC-DC Converter Flyback Current 0 57 40 0.6 TSSOP-20
NCP1082 PoE PD Controller and DC-DC Converter, with Auxiliary Supply Support Flyback Current 0 57 15 0.6 TSSOP-20
NCP1083 PoE PD Controller and DC-DC Converter, with Auxiliary Supply Support Flyback Current 0 57 40 0.6 TSSOP-20
NCP1090 PoE PD Interface Controller - - 0 57 15 0.5 S0IC-8, TSSOP-8
NCP1091 PoE PD Interface Controller with Programmable UVLO - - 0 57 15 0.5 S0IC-8, TSSOP-8
NCP1092 PoE PD Interface Controller with Vaux Support - - 0 57 15 0.5 S0IC-8, TSSOP-8
NCP1093 PoE PD Interface Controller - - 0 57 25 0.5 DFN-10
NCP1094 PoE PD Interface Controller with Vaux Support - - 0 57 25 0.5 DFN-10
NCP1095  802.3bt PoE PD Interface Controller with External Hot Swap Transistor - - 0 57 100 - TSSOP-16
NCP1096 802.3bt PoE PD Interface Controller with Internal Hot Swap Transistor - - 0 57 100 0.07 TSSOP-16 EP
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KNXUY & 83

KNX 2 E FOSIFIFREL (EN 50090, ISO/IEC 14543) L& BENE, BT EAEMET. KNXFEIENEE T BB =R
A BUNR ARG E(EHS) . BatiBUS M RUM &2 2 5 4% (EIBEY Instabus) »

KN X FF B 5 £ W FH
« EN 50090: R MR AE s BRI LLEEBENEREENEEERSER
* ISO/IEC 14543-3: [EFRER/E 2 TR HI9600 R AFKNX W R 2% (TP) S 4%

* GB/Z 20965: FHEHRE
« ANSI/ASHRAE 135: S [E

TP bus provides data communication Seamless KNX radio connectivity
and power supply between application and target

Application

AX8052F143 Twisted Pair NCN5121 NCN5110 NCN5130
Multi/Ready 4 Efficiency Increase v v v
High Sensitivity v 10/20 mA Bus Current Consumption v
Ultra Low Receive and Standby Current (4 5 to 40 mA Bus Current Consumption v
PHY + MAC v KNX Bus Current Limitation v v v
PHY + MAC Layer (TPUART Compatible) v v
PHY Layer (Analog Only) v
’ \, <-; 3.3V Fixed DC/DC v 4 v
Adjustable DC/DC v 4 v
20VLDO v 4 v
Analog Monitor Output v v
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AC

Device

PLC i/ I % iF A%/ F8 77 42 IR = 2%

Communication

Application

Function

PLC S-FSK Modem;

Features Package(s)

¢ Hardware embedded MAC + PHY

* ARM Cortex MO

NCN49599 ¢ Baud rate: 4800 Bauds e Embedded 1.2 A, 2-stage power amplifier with QFN-56
Smart Grid A-DBand o S-FSK modulation current limitation and thermal protection
Modem
PLC S-FSK Modem; ¢ ARM Cortex MO ¢ S-FSK modulation
BRI A - D Band ¢ Baud rate: 4800 Bauds ¢ Hardware embedded MAC + PHY QFN-52
o Low distortion power line driver with e Current shutdown minimizes power
Power NCS5651 Power Line Driver; opt|m|_z<_ad mterface for PLC quems co_nsumpt_|on during power dowp state QFN-20 EP
Amplifier Class AB * Capability to drive 2.0 A peak into * Rail-to-Rail Drop of Only +1 V with
reactive loads lout=15A
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BENS MR TTFE LI =FI8F(PIR) - NCS36000
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THEEE3.0 - 575 V YRR BOMBL A LERTAREE IO DAL T T R B R
o EERIARIE A A R =S - MRIERITIZE
© EMFRESENRNER-RER * & PRI UE ST IR0R
« NEMR AR TN PR A (RC) « BRAIDEGIENTZ
o BELNBK TN « WITATEATSEEI S AE RS

s HFIREBATHENESERZRD
o HEIRENLEDR 428

VSS VDD
—7
LDO & 2
VREF Voltage
References
OP1_P MODE
OP1_N " , Digital xLED_EN
Amplifier Window |2 9 -
OP1._0 Circuit [~ Comparator7‘> CQ”"?'
OP2_N Circuit LED
OP2_0
. T ouT - o | i
System . .
0sc oSyciuator 0ld Solution NCS36000 Solution
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%088 EDRGEENOR Flash T L E BT, BUER AT R /W FFE RN .

i
« BREOBUIRES(BX BRI

« BRINFENFENESRN

04RO, TTHIRHRIR

o BEAIRME FHN— BRI B X 2R T/ER (8 (SE)

o 1T ERIRES M BE S AHE FE sl /D DX 330 [E] 4 58 A B RO XUBS:

VCC
0o
[
- ~_vce *
— VCC CS CS - \\
¢— HOLD SCK|= SCK <
Serial Wireless LED A A
Flash SoC Driver \\
— W S| |e—sI - y_\\
P
£ GND SO »| SO
Smart LED Block Diagram
Power Supply Sector Erase Time Page Program Time Read/Write Current
Device Density (V) (ms) (ms) (mA)

LE25520 2 Mb 1.65-1.95 80 3 6 Read; 15 Write
LE25U20A 2 Mb 2.3-36 80 4 6 Read; 15 Write
LE25U40C 4 Mb 2.3-3.6 80 4 6 Read; 15 Write
LE25S40 4 Mb 1.65-1.95 80 6 6 Read; 15 Write
LE25W81 8 Mb 245-3.6 100 0.3 6 Read; 15 Write
LE25S81A 8 Mb 1.65- 1.95 15 0.3 5 Read; 4.5 Erase
LE255161 16 Mb 1.65-1.95 15 0.4 4.5 Read; 4.5 Erase

Package
S0IC-8, VS0IC-8
S0IC-8, VSOIC-8, WDFN-8
S0IC-8, VSON-8, VDFN-8
SO0IC-8, VSOIC-8, VDFN-8, VSON-8
VSON-8, VDFN-8
S0IC-8, VS0IC-8
S0IC-8, VSOIC-8, UDFN-8, WLCSP-8
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A EZSRIAN A ELEDE . R BLEDD My, AHIEN SHENLEDEDHE. FEZNAEKSIE DR

BERHNEHFRHZLEE. LEDAOMBBERE —MEDREHIE, LEDEMNEATMEESE. HATALEDES

FETHE, LD MENRRERBEINERE. —BLEDEEHNE, MBS BERIE/LANH AL HIELD., &2
FEFSMBLED DRI BIRSE B S B B E IR S T A LEDIR NS R A

KBEEK
o ERBIBRAMET, BEMRASHA RS RS S

i

. EBEBIRABTEES

Nt NUD4700
o RESTRER R .
° @MH‘TI\ETJ%EE_HEE : Control | \
Circuit I A\
B el
- BAJEM, EKLEDEN ATAENE AES NUD4700 =
© BEMSTEREIMEBAFTIIE | ——1 i "
. SPWMIESLIER I Cheut | wr | TN
| |
= AT S e -
E&k_—l_ NUD4700
° Fl’ I———I___
° \ E_ | C |
. %Ltgj—,{ihﬁ KT \‘\%ﬁ‘ : Croun \\\‘
s BT [N
o NN MBS TRAT Open
|
NUD4700_ |
=1
Control
I'| Circuit ! \\\\
| |_/! I
[—— L
NUD4700_ |
Current Range Minimum Breakdown : —
@Tp=25°C Voltage Control
?mA) V) Package : Circuit \\\\
NUD4700 70 to 1300 55 POWERMITE® e
HBL5006 50 to 350 6.2 S0D-323, SOD-523, SOD-923
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% LEDN AR B AAC-DCRIR . BB R B MM HAI B F L E=E At Iesh, KEXEKBIR, MHERE
WERERERMR. Fit, FEZEBAERMAR/TEE T TIFEEEREANNEHINEHBR SLEDR FHZKAILED
Pase TR RIBLEDBRMN TIFFHRIAR, XA R B4 e R s XA AR BULEDIK Eh =8 1 == o

/D1
VIN o ‘ <
ﬂFﬁE CIN L
o =WIFERA -
- REENERRRR
« XPHEEHLFEIRRA NCL30160
o« /ZE VIN DRV |—
o NAaZE DIM/Enable
. FRYGRLA ROT  VCC 2
* 12 Vac/Vdc MR16 PWM RoT 'g
« KHLNEBIREA vce Ve 2
° h_—\Hﬁ%j\% CVCCI 1 Rsense 3
o [TERESIF N AR = = = = £
Buck (Step-Down) Topology 3

Power Application Voltage & Regulation ljl(()JoPl;T)GS s
) MBRS140L
’ Low to medium volume
Offline AC ot Common voltages of 12, 24, 36, 48 Vdc, NC SWC
applications, reduces safety h —e +LED
Regulated Adapter requirements regulation to +5% Ik SWE
(Sealed) Automotive, S . VIN Vce Ct +
et o ow| T 1007
Battery marine ' 22(53011\'; 2.2nF 50V
12 Vde Common in interior, track Loose if magnetic ballast, tight to +5% if I —
& lighting, outdoor, landscaping  electronic ballast, minimum load may be = ){
12 Vac applications required; plus cable losses —LED MM3Z36Y
Rsense

Boost (Step-Up) Topology

MRA4003 777
| o o "_"_"_
veaT _E"l .
L I 10 kQ
S NCV7691 ,
VS sl
1kQ
BCP
— AN PWM BASE CPs6
PWM FLTS FB
Control | NTC GND 10
Logic Io.1 uF

Linear Topology
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Device
NCP3065

NCP3066

NCP3163

MC33163

NCP1034

CS5171/3
NCP1294

NCL30105
NCL30160
NCL30161

FHRIBA) AR T 5

Wide Input Voltage
LED Driver Selector

Vin<40V
|
SEPIC/Buck-Boost Step-Up Step-Down
Vout < => Vin (Boost) (Buck)
NCP3065/6 Vout > Vin Vout < Vin
Yes Determine >12A
lout
No
NCP3065/6 NCP3065/6 NCL30105
What Buck Buck Buck
<1.3A Is the Switch >1.3A Converter Controller Controller
Current
NCL30160 NCL30161
Buck Buck
NCP3065/6
Boost Ncggg:ts/e ‘——¢ Converter Controller
Controller Converter NCP3163 NCP3065/6
Boost Converter Boost
CS5171/3 Up to Controller
Boost 3 A Switch
Converter

Switching
Frequency Vin Range | Current
Typ (kHz) Topology
Up to 200 Buck, Boost, 3t0 40 1.5 ** NCV3065
Buck/Boost
250 Buck, Boost, 3t0 40 1.5 ** - NCV3066
Buck/Boost
Up to 200 Buck, Boost, 2.5 to 40 3.4
Buck/Boost
Up to 50 Buck, Boost, 2.5to40 3.4 -
Buck/Boost
Up to 500 Buck 810100 - v -
280 /560 Boostor SEPIC 2.7 to 30 15
1000 Buck, Boost, 4.7 to 100 - (4 -
Buck/Boost
Up to 500 Buck Up to 22 - v -
Up to 1.4 MHz Buck 6.5t0 40 1 -
Up to 2.4 MHz Buck 6.3t0 40 - (4 =

Automotive
Qualified
Device

NCV3163

NCV5171/3

Packages

SO0IC-8,
DFN-8,
PDIP-8

SOIC-8,
DFN-8,
PDIP-8

SOIC-16W,
DFN-18

SOIC-16

SO0IC-16

S0IC-8

TSSOP-16,
SO0IC-16

SOIC-8
S0IC-8
DFN-10

Buck 3A

Resources

Application Evaluation Board

NCP30653ABCKGEV

Buck-Boost 350 mA, 550 mA MR16 LED bulb  NCP3065BBGEVB

SEPIC 350 mA, 700 mA, 1 A MR16 LED bulb
SEPIC 350 mA & 700 mA
SEPIC 700 mA
Buck with external P-channel MOSFET
Boost 1.5A
SEPIC 350 mA, 700 mA, 1A
Buck 3A
Boost <1 A
Boost 700 mA
Buck 3A
Inverter 500 mA

Buck 5 A, 5 Vout

Boost 400 mA, 5 Vout

High Voltage LED Driver
(24 Vin to 110 Vout @ 100 mA)

High Voltage Input, 350 mA Buck LED Driver
Up to 40V, 1 A Buck LED Driver

NCP3065D1SLDGEVB
NCP3065D2SLDGEVB
NCP3065D3SLDGEVB
NCP3065S0BCKGEVB
NCP3065SOBSTGEVB
NCP3066DFSEPGEVB
NCP3066S3BCKGEVB
NCP3066SCBSTGEVB
NCP3163BSTEVB
NCP3163BUCKGEVB
NCP3163INVGEVB

NCP1034BCK5VGEVB

(CS5171BSTGEVB

NCL30105GEVB
NCL30160GEVB

Documentation
Application Note: AND8298/D

Reference Design: TND373/D
Design Note: DN06048/D

Design Note: DN06033/D
Design Note: DN06031/D
Design Note: DN06031/D
Application Note: AND8298/D
Application Note: AND8298/D
Application Note: AND8298/D
Application Note: AND8298/D
Application Note: AND8298/D

Design Note: DN06041/D
Design Note: DNO6047/D

Design Note: DN06062/D

1 For switching regulators, this current is used to calculate LED current based on Vin conditions.

** Can be configured as a controller.
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X BHEE {1t FE LED i} 1

NCL30160 - 1EiiBEELEDIKZN &R, Fl-F KINZFELED

* 30 mQERMOSFET
« 100%E T EIRESRER
HNEEJESEE: 6.3 VE40 V
FFRIREK : 3K1.4 MHz
T HAPWMIEYLS IR ThER Xk ]
TR IR FEAME

o 1.5 ATEHETERE
AR

* JF{A#AR: NCL30160GEVB

(D1
VIN o TS
CIN L <
:l: LEDs Are
- Connected
to Vin
Dedicated NCL30160
Dimming VIN DRV
Input
DIM/Enable
ROT VCC
PWM 'ROT
J_ VCC IVC
R
CVCC:I: Adjustable | sense
= — Off Time = \= .
Control st
MPPT Charge
Controller

Solar Panel

LED Driver
(Buck)
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12 V Ac-DCiZit, AT E4BiLEDAYEE IR

L7 = 3 SR EDN06048/ DR /4B $F1E vz FA

XA B ETEATIRE1Z 42 FLEDIE o IINRST « MR16KTE

B, WMELmini-ZENIGATA™, 12 V Cree o M TIERESERE - =XIERHRR

XLamp® XT-E, MMAKE12 Vac/Vdc S FHH . %’%iﬁiﬁﬁ%}ﬁ o ZEAT

MHTLED. SMERIEBBESHA  ° LEDTHRST AR

BEEELE, FILEET S EEE © MR . R DNOS04SID
FIERE- o BEZIT: TND373/D

o PR NCP3065BBGEVB,
P& E-FHEMR16

LA
)
12Vaco—{~_ + —%——J_—n —
- 12Vd L #
““‘h——-t___- co— o - _—L— = |_
Sharp mini-ZENIGATA NCP3065
LED Module 3 =
-
Compensation
Network é
12V Cree XLamp Reference Design Demo Board Reference Design Block Diagram
XT-ELED 0.457” x 1.148” (11 mm x 29 mm)
0.400 _
0.375 f‘-:'};; =
7 -
< REETT PETTE—. -
< 0350 [ [, —
o e
0.325 %ﬁ'
4‘3 é:;—-::_.
/[ TR\ \
0.300 SEEINY AN\ g
9.8 10.8 11.8 12.8 13.8 SEEERR”
VAC (Volts) s
lout versus Vac Input MR16 LED Module
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{H R i i ag (CCR)ZLELEDIRZIRR, AT ETHEEI SHMXFHIE

it

ﬁEF BB E Max Voltage Constant
o BIAMFEE, TiCIEmEE Anode-to-Cathode | Overhead | Current Ireg Current | Max Junction
g 'f { Voltage (Vak) (Vin - VLEDs) | (@ Vak=7.5V) | Tolerance Over | Temperature
N — y N Device (v) (v) (mA) Voltage (°C) Packages
- TUREZREHFMELRIPLED — :
Fixed: S0D-123,
NSI45xxx 45 1.8 +15%, +10% 150
:'q ;ﬁ 15, 20, 25, 30 S0T-223
o NSI5O0xex 50 1.8 Fie: +10% 175 SMC, DPAK
« HmEMH: CCRKIT/S : 10,350 * '
Fixed: 20, 0
NSIC20xx 120 1.8 30,50 +15% 175 SMB
Adjustable
20t0 40
D1 NSI45xxx) 45 1.8 35t0 70 +15% 150 S%TF;IZ\E'
>l - 60 to 100
NSI45 NSI45 —|NSI45 90 to 160 (L]
Anode =
<+> SO Q NSI50150AD 50 1.8 150 to 350 +10% 175 DPAK =
Cathod (') X NOTE: xxx in the device number represents the current level. g
athode
= - T J 80 Reaches Regdlation :II
—[Vin )
A NSI45025ATIG Quickly P
A\ 2 i
A\ o b
ad 2 7 ,/ S
g // /
% 15 / / / i/
) / / p //
i

I 4 Turns On

Q‘uickly
4.0

0 2.0 6.0 8.0 10 12 14 16 18 20

Vin (V)

NSI45025 vs Competing Devices @ 25 mA

R MLEDIKZNRR AR

SMETRENZIEDRPANBINELRG R, FATNES. 5Tikit, BEEDEEBUSTRAMBEREE], ML

LEDIE [a] BB /R B M N FE IR AN 2510 . FR TLEDIKENZRE 4140, T MILE N RO FEE K.

ZMIERLMLEDIRNEE, ENIMBAEFREI0 mAET ASEE.
EiRiames - EAEBRTRIA.
Input < 23
£
AnodeTNSI45 E o
i
o
® £ =
o Ta =25°C
E 20 // —
Ambient Light Sensor ~ Cathode % o
Control >
V?D Input e )
hv U,J)J 18 Ta=85°C_|
AN iphom S T
Dlode ']/ Output _% " é DC Test Steady State, Still Air
3 4 5 6 7 8 9 10

| |
VSS GB2 GBf

Vak, ANODE-CATHODE VOLTAGE (V)

TR EF BRI
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£ TELEDIR 1 88 75 58 (£R)

Fixed Linear LED Drivers

Package(s)

Features

Operating
Channel Output Operating Temperature
Current Voltage Range | Typical Current | Number of | Dimming Typical Dropout Range
Device (mA) (V) Tolerance Channels Control (V) (°C)

NSI50350AS 350 1.8t0 50 +10% 1 Ext 1.8 -40 to +125
NSI50350AD 350 1.8t0 50 +10% 1 Ext 1.8 -40 to +125
NSIC2050JB 50 1.8t0 120 +15% 1 Ext 1.8 -40 to +125
NSIC2030JB 30 1.8t0120 +15% 1 Ext 1.8 -40 to +125
NSI45030Z 30 1.8t0 45 +15% 1 Ext 1.8 -40 to +125
NSI45030AZ 30 1.8t045 +10% 1 Ext 1.8 -40 to +125
NSI45030A 30 1.8to 45 +10% 1 Ext 1.8 -40 to +125

2 NSI45030 30 1.8t0 45 +15% 1 Ext 1.8 -40 to +125
E NSI45025Z 25 1.8t0 45 +15% 1 Ext 1.8 -40 to +125
;’; NSI45025AZ 25 1.8t045 +10% 1 Ext 1.8 -40 to +125
: NSI45025A 25 1.8t0 45 +10% 1 Ext 1.8 -40 to +125
‘2 NSI45025 25 1.8t045 +15% 1 Ext 1.8 -40 to +125
g NSI45020 20 1.8to 45 +15% 1 Ext 1.8 -40 to +125
2 NSI45020A 20 1.8t0 45 +10% 1 Ext 1.8 -40 to +125
NSIC2020JB 20 1.8t0 120 +15% 1 Ext 1.8 -40 to +125
NSI45015W 15 1.8t045 +20% 1 Ext 1.8 -40 to +125
NSI50010Y 10 1.8t0 50 +30% 1 Ext 1.8 -40 to +125

SMC
DPAK
SMB
SMB
S0T-223
S0T-223
S0D-123
S0D-123
S0T-223
S0T-223
S0D-123
S0D-123
S0D-123
S0D-123
SMB
S0D-123
S0D-123

AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified

Adjustable Linear LED Drivers

Operating
Channel Output Operating Temperature
Current Voltage Range | Typical Current | Number of | Dimming Typical Dropout Range
(mA) (V) Tolerance Channels Control V) (°C)
NSI50150AD 150 to 350 1.8t0o 50 +10% 1 Ext 1.8 -40to +125
NSI45090JD 90 to 160 1.8t045 +15% 1 Ext 1.8 -40to +125
NSI45060.D 60 to 100 1.8t0 45 +15% 1 Ext 1.8 -40to +125
NSI45035JZ 35t070 1.8t045 +15% 1 Ext 1.8 -40to +125
NSI45020JZ 20 to 40 1.8t045 +15% 1 Ext 1.8 -40to +125
NSM4002MR6 10200 1.4t0 45 +3% 1 Ext 14 -40to +125
2.0t0 30 0
NUD4001 500 (60V Surge) +3% 1 Ext 14 -40to +125
NUD4011 70 510200 +3% 1 Ext 5 -40to +125
Constant mode 5to 100 VDD 3.3-12.8 0 PWM
PR Open drain 100 LED 0.7 - 42 7% Y 256 steps b FEIDEE)
Constant mode 5t0 50 VDD 3.3-12.8 0 PWM
W5239TA Opendrain100  LEDO.7- 42 < 2 256steps 07 B8
Constant mode 5t0 100 VDD 4.5-5.5 PWM
o234 Opendrain100  LED 07-42 0% ¥ 256steps 01 BoTs
Constant mode 5t0 50 ~ VDD 4.5-5.5 0 PWM
V5235 Open drain 100 LED 0.7 - 42 £5.5% 16 256 steps 07 Bto+Ts
Constant mode 5to 50 VDD 4.5-5.5 0 PWM
LV5236 Open drain 100 LED 0.7-42 £5.5% % 256 steps 07 Bto+Ts

Package(s)
DPAK
DPAK
DPAK

S0T-223
S0T-223

SC-74

S0IC-8

S0IC-8

SSOP-24

TQFP-48

SSOP-30

SSOP-44)

SSOP-44)

Features
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified
AEC-Q101 qualified

Can be used with an
external transistor

Can be used with an
external transistor

Can be used with an
external transistor

General purpose

General purpose

General purpose

General purpose

General purpose
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Energy Efficient Innovations

R EHEREELEDIE SR IRIME

WRIENAESR (RS BERL. THRREE. REMIIER. WhRMAR, B Z AR BT AR E RIREK
HLED. BRHE, TREFSPRUE HERHNBIRETE, MAILNHAES W LEDIFIEXTEE 150 W LEDEEAT .

Phase-Cut Phase-Cut
Dimmer Dimmer
(Optional) (Optional)
— f ' « ) | ¥
T N v
L R
Single Stage T e DIEEAE x
9 9 A Driver a
BD — Non-Isolation [— N BD — <
PWM Controllers —| N
N ¥
Switchers ~
Single Stage Non-Isolated Topology Direct AC LED Driver
Phase-Cut
Dimmer ]
(Optional) 11
NS
; Ry
— K Power H \\:
” Single Stage PWM Transformer T !
Non-Dim
Phase-Cut Dim —I §
—— Non-Phase-Cut Dim TT A
" AN
BD Switchers
Single Stage Isolated Topology
L
NS
_E) o »| Secondary \\:
MOSFET
BE: PO\fNeI' —L Switches PN
CV PEC _—| ransformer :|‘ “
PWM A AN
T DC-DC AN
— ] CcC
BD t
Opto- . Voltage Controllers
Couplers Reference
LDOs/ mcu —<&K
L Linear || Communication
Regulators Chipset
Multiple Stage Isolated Topology
(X} : .
) > Primary L] al | Secondary 00 A
| J_ NOSEEN a | “MOSFET 1 A
] Switches Power A A | . "N
> A A i
Boost Transformer =~ V\ | Switches
MOSFET 4 ——} | A NS
Switches T }
HSILS Gate I ![\\: : pc-ne <
LS Gate Drivers 11 A AN
Drivers |~ | Opto- Voltage N | Controllers
T Couplers Reference |
PFC H | LDOs/ mcu/ —<KL
Current | Linear || Communication
Controllers PWM/PFM |
BD T~ Controller Reference | Regulators Chipset
PFC/PWM Combo Controllers J |
Switchers Primary Control or Secondary DC-DC

Multiple Stage Isolated Topology
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FHIFEBELEDIED BT

L UL
Category Topology Device Dimming Startup PSR PFC Mode Package Key Notes
FL7701 A/P HV JFET v CCM S0IC-8 Low eBOM counts
Buck FLS0116 A/P HV JFET v CCM SoIC-7 600 V switcher
N NCL30167 PC Cascade v CRM S0IC-10 NB Professional phase-cut dimming
NCL30095 PC Cascade v CRM S0IC-14 400 V switcher
NCL30073 PC v CRM TSOP-6 Low eBOM counts
FL7734 PC cC v DCM S0IC-16 Professional phase-cut dimming
NCL30185 Step cC v QR S0IC-8 Conventional switch dimming
NCL30186 A/P cC v QR S0IC-10 NB Non-phase-cut dimming
NCL30188 cc v/ QR S0IC-8 CC tolerance <+3%
NCL30288 cC v QR TSOP-6 Small form factor
sggfckg;t?;ék FLT733A HV JFET e v DCM 501C-8 CC tolerance <3%, good THD
NCL30060 HV JFET v/ QR S0IC-7 SSR, protections
AC-DC FL7740 HV JFET cv v DCM S0IC-10 CV <+3%/PF, Pstdby <0.3 W, smart lighting
NCL30386 A/P HV JFET cv/ce v QR S0IC-10 NB CC/CV (<+2%), low THD, smart lighting
NCL30388 HV JFET cv/cc v/ QR S0IC-8 CC/CV (<£2%), low THD
NCL30486* A/P HV JFET cv/ce v QR S0IC-10 NB CC/CV (<£2%), low PsTDBY, Smart lighting
NCL30488* HV JFET cv/cc v/ QR S0IC-8 CC/CV (<£2%), low PsTDBY
NCP1622 v CRM TSOP-6 Voltage mode, no ZCD winding
Boost PFC NCL2801 v CRM S0IC-8 Current mode, low THD, frequency foldback
NCP1654 v CCM S0IC-8 Current mode, optional frequency
2SW Forward NCL30125 HV JFET cv/cc DCM S0IC-16 Current mode, integrated high side gate driver
FLS1600
Ell:gg%% Voltage SIP-9 500 V switcher
Half-Bridge ~ FLS2100
NCP1399 HV JFET Current S0IC-16 NB High performance current mode LLC resonant
NCL30059 Current S0IC-8 Wide Vout simple LLC resonant half bridge
2 Stage Combo  Boost + Flyback ~ NCL30030 HV JFET v/ CRM+QR SOIC-16 NB Pstdby <0.3W
Low Side FL3100 P S0T-23 Easy PWM dimming interface
S High Side Only ~ FAN73611 S0IC-8 600 V floating switch driver
HelfBrdge FAN7380/2 S0IC-8 600 V half bridge gate driver
FL73282 S0IC-8 900 V half bridge gate driver
Phase-Cut Back to Back FL5150 50 Hz SOIC-10L NB Self bias universal phase-cut dimmer control
Dimmer Control - AC Switches 5169 60Hz  SOICIOLNB  Self bias universal phase-cut dimmer control

* Pending 1Q20.  A: Analog Dimming. P: PWM Dimming. PC: Phase-Cut Dimming. CC: Constant Current. CV: Constant Voltage. Pstdby: Standby Power.
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FREBHEHEAMALTE

NCL30167 IHFEREEH K IE(PFC)HIEH K [Ess FF Y4818 ¥ LEDEARA IR 5 &%
NCL30095 PFCH [EH K8 [E&S A K FHF IH A LEDET 3

i VR

o ZREX(cascade)ZEHt) s BRIRBINERE, ITHEVdd BIREK
o EREHBRMANZCD) o TLEHAILE
o BRI T o FFASSLTA
s ETTRERBINTORNMRE o JERKER{E AT
« NE400 V MOSFET(X4TXINCL30095) o YRl (BOM)TTHEEL /D>
HEHHE
° Ij]z.ﬂH;L +HVDC o mm -Mug?ml 0 LED+

* IR SEEINCm) BRI SIE I B2

jJE[T’] > NDTO02N40

° %%;ﬁ*%;ﬁ}gﬁ%iZ% - e
o ZEHIPRIA SZMM5Z18V - s
. F¥ LED SHRIP 1L b [
* Vee WEFRIP
- TERESEE-40 & +125°C b3 T :

7 Acc_th NC — <

Com
Tﬁ.iﬁ&mm < l T;CL30167p i

o 1JFEIEYELEDIXEN RS ‘% I I o  SrRCH— ~ )
o 'U]TH‘U%)‘%LEDESI%% = = = = TCSZ o cs1 ?L i é} %SMFS.OA

|||—

Ordering and Package Information

Device Package l
MURA160
NCL30167 S0IC-10 +HVDC o mm bt
NCL30095A SOIC-14 %
J_ 9 - °E|:| CON3
2 T /fmmsm NCL30095 J 3
= = p— Drain Gate MBRO540 ]
Y 1 o+HVDC +— Drain  Source p
AC_L ACA 4 :E L— Drain CS1
* GND|— é
AC_N AC2  -t— Comp  Voc|— |
- - Acc_Th CS2 NN
% T ovP L i i’ % SMF5.0A

Wy
I
el
1WA
Ul
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FLT73418 FHBI N YITE VB T B KR #1 2R i £t i (PSR)1E i 2%

1% L
8 A YIEREY o JEAmANEIT
o AJERAHIRY N f/ME o A SsSLIAMEEEZ 2
o ARSIV AL o TFROEIRISS ERYIRLE ( BOM)TT LD
o <F1% LLEFREPSR EHIES . BRGAIEMN
* RCS %2 AN AR I
HEH - ] 5L
- BIEREL, RSIERKLE: >0.9/<20 J_* E
. BEERN, <03s (@ /INEMA) = 4
* LED FEEEARIF(SCP)
* LED FFEEfRIF(OVP-VS, OVP-VDD) 2 3
- I REE BRI OCP) e T
« WEMHRIA(TSD) M Thee rellL T
:iM — MOD GATE -
Lik72:30%;:] = T = ;I(;ILD Bli:
« YIMEESLED KT i L o W
« A19, PAR30/38, KT ST N % v
o ZERMAT = 1 5
Ordering and Package Information % }
Device Package i 1

FL7734MX SOIC-16

8 ~ 60 W Universal Input Drivers

Evaluation Boards and Design Tools Available
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FHIBEN XSt iE Rz

NCL30185 i#

i

FEERTUAMBE (HAE+2%)

o JEETRIES
« AR E

3 FR[AE(70/25/5%)

* AI4RAEHIIE [EARIF(OVP)

HEHE

« BREGINGRE

| EET ST
Al
FE Vec SBEE(9.4E26 Vdo) ML EM
VF S
i T AR AN IR AR AR
& EEABR AR
FFEELED FN4E &4 H AR
AEVee I JE{RIP
TERESEE-40 & +125°C

35 B Rz A

LED KTAFKTE
LED IXzE%
LED LR

Ordering and Package Information

7 AT IR JE /E & R (QR) PSREE iR TU 1% #1285 F§ FLED SRR
R

o EEPITEIEELED PASSI AR
BERE

TZE%%]:ZJ] Tili

ARG <RIBS R BEN
AP EE ERIPN

Built In OVP

Bl
T

3 NCL30185

%’ﬁhﬁ

Programmable
Thermal Foldback

W W
g g

fiFRamt
|

n
g

%4
” < A\
i A\
~
Accurate
Current
Regulation

No

\
Y

Wall Dimmer
Needed

n
g

Device Protections Package
NCL30185A Latched Fault SOIC-8 100% 70% 25% 5%
NCL30185B Auto Recoverable  SOIC-8 Current Current Current Current
10 Step Dimming Driver
Evaluation Boards and Design Tools Available
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NCL30186 18 R #I2R i £ it B i i =0 125 1) 25 FH A & BE# #U /15 51 BE 1 BILEDBE R

it
« FERRARE (SIEHRET2%)
o JEETRIES
« AR E
o fRHLEL PwMm IS

s FEVee SLH

HEHH
s BREHNZZH EEDERRT R
o B Ve JBE9.4226 Vdo) AT RHIVF
SeE
o I T INE T IR LA RP
o ZEHAR AR
o FFRELED FH4E B4 (R iR
* \cc J\‘T_)JI_{%?F
o 12 VELE IWEKBhEH{L
o THERESEE-40 & +125°C

T 3% B iz A
 JEVIMEIAYELED BRRR
« AI9, PAR30/38, KT
- ERMAT

Ordering and Package Information

VR
o BRI EIEELED IR
RAIKE=ERA S E
IR RERH
S HFEESEELEDIE[R B

: ‘E’H 3 E - N
= A\
§ /;/P[]M_N:LSMSG_ z
1

\\

A\

A

STTIT T

Programmable
Thermal Foldback

Analog/Digital
Dimming

Vbim l

Analog Dimming ] l PWM Dimming

VDIM100 100% lout /"

VDIM(EN) /% lout

Device Protections Package 7
NCL30186A Latched Fault S0IC-8
NCL30186B Auto Recoverable SOIC-8
8 W Smart Light Driver
60 W 0-10 Dimming Driver
Evaluation Boards and Design Tools Available
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RILALBRERE
NCL30386 HV CC/CV PFC PSR PWM#Z#l g8 FHF A E#l/PWMIFHEE RILEDEERH

i VR

« FEERTRARE (EhRET2%) o BRI EIETELEDM SRR A

 FRERTRERE (BEIRE+2%) fm NME B

« ERMIHVERIBRUR PRI FB RFFH TR

« ATRBVESCRIEHFIPWMIE S BN YRR RO B AT
EREC R E
AIIEE Y -2 M e — IR

E et Z
SPF(>0.95). {KTHD(<10%)(@E FHEB /& )
o BTBVCCTBE(9.2E 26Vde) L Y R VE %_:TL{:}\\
t;HB_. AL;IX s \\
o SIABEME, EATZHIELE VabM NCL30386 E” 4
o HEETRIRGISSI SEER g T od | =
. éﬁﬂiﬁ’]{%}ﬂ R JERIF. OVP. RCS. it 1 2 o ¥
TIRE. SRABIRARIPETSD T 3 8
ia R A $ —5_ e X
o IELMEVEYELEDERRA 111 1N, Sgnal
. A9, PAR30/38, AT 1 1 J:l

o ERFERRAT

Ordering and Package Information

Features Package
NCL30386A1 DSS-ON S0IC-10
NCL30386B1 DSS-OFF S0IC-10

60 W 0-10/PWM Dimming Driver
Evaluation Boards Available
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NCL30388 HV CC/CV PFC PSR PWM¥E#IZEFHFLEDEERR

i
o BAERTRTBE (BALRZE+2%)
- BENRERE (HRARZEF2%)
o ERIHVETIERIR
« 7EIB i ) SEE AR EPF(>0.95) fTHD(<10%)

HEHH
o BBVeOSBE(9.22 26Vde) L T HET @E’JVF/BI
- DSEME, EATIOZHIETD
o HEETRIEEISSITFAER
o 2MEAIRIF: KIEFRIP OVPLRCS. Bt =
WE. SRAKBKMARIPSTSD

T 3% K iz
« FEYIHBIESELEDERAA
* A19, PAR30/38, KT
o ERNFERIERAT

Ordering and Package Information

VR

o BRI ETEELEDRASR I AR
- m MRERD
. EER. LT

« B

HETkinE

AUX

NCL30388

M

1 8 —

7
6
5

) 3
e

c # L5A

=

NCL30383 GOW Flyback
Vin 90V e = 277V o

60 W LED Lighting Driver
Evaluation Boards Available

AN

AN
AN

A\}

Device Features Package
NCL30388A1 DSS-ON SOIC-10
NCL30388B1 DSS-OFF SOIC-10

LHREF SN
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BHIFAHE
NCL 30486 & 8¢ A VF A 187 /18 [E #1 2k i 7= it ¥ il 25 FH - LED BA R

i R
o 55700 VEE LN

o RIRBEN, FHLINER
o MEERNTRREEEENREF2%) s EEMN=E
o MBERNTRRERBEEHAENIRE < 1%) o AMCUR AR HAH B R
o JE AR NIEFEE(>0.95) S0 K L H (<10%) o BHEIKIRE
o EEYRIZH . FEAER
o LR o HININE 50 mW
o AIERIHI R umFR AR AR A A AR o WITRIE
o ELELAIVES RS o T IFETRERRIA
LI by ol ES A5 7l By il o AT RS
» EHLEYL(ADIM):  VDCRAERLIOUT o RN
VPWM RPWM 10UT o AEEEREIAMCUIR HVecH R
= PWMIEYE(PDIMY): PWMEZSEE, #E3lIOUT s RFENEMS
» AEASR/INESLEAL(0/1/5/8%)
» [FTHITADIMAIPDIMSEIR B R FE VAT
» [BEERAELR
o {RP
s RJE/EMEE EHRIF(OVP)/VCC OVP ,
= LEDFFE&/4E BE R s “’ﬂ'ﬁmo“f:_
» SR INER KR ) , Low
o IR T , .
i 37 B2 [z 1.
o RINPWMIALLEDIRENZS g v :1 —
1 1 W Signal
T T Ny
Ordering and Package Information = =

Features

NCL30486A1* Standby Mode ON, Line OVP ON SOIC-9
NCL30486B1*  Standby Mode OFF, Line OVP OFF S0IC-9

* Pending 1020.

60 W LED Driver EVB
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FiE
EEJZ?OO VEEER
o MEERNTRREEEENREF2%)
. %H/EE’E%J_FJF BANRE +2%)
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o EETRIZE
o R
o AIERIHI R umFR AR AR A A AR
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» R/ ERIPOVP)/VCC OVP
» LEDFTIE/4E R AR
» GUH | INER IR
o TR

HEEHH
o TEVee SEE(9.3225 VDC), S HFE AAYIE[H]
B EVREE
o ANERIERATEXATE]
o ANERIE AN (ZCD) B P AT E]
T 3% K iz F
o SMAELEDIRTNEE

Ordering and Package Information

Features Package
NCL30488A1* Standby Mode ON, Line OVP ON SOIC-9
NCL30488A2 *  Standby Mode OFF, Line OVP ON S0IC-9
NCL30486B1*  Standby Mode OFF, Line OVP OFF SOIC-9

HEPHE

me
o RIRBEN, FHLINER
s EEMNSE
o AMCUR A BENR At BN IR
o BESIRIRE
s FEAEN
o B NI 150 mW
o FZITRE
o AGAIEMS

AUX

% NCL30488 E”
< A

1 7

|d

2

3 6 |
zg I s
i

e| WCL30488 BOW Flyback

== Eveluation Boerd

* Pending 1020.

60 W LED Driver EVB

A\

A\
A\

A\
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NCL30288IhZFE F K [EF1 2R im 12 #ll 2%

ik 8
o FHERITRREE (AR ZE+3%) o BHEITESTELED PUSEULAREH
o EETRIES . EEREN
- BRIEREHRIE o BHSIRET X IBIRR B IR R ERE
o —ZAFsRERRIPRRE o SFLENM
« 1B HJE©00 £ 305 V) s BI{ELHE
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 JBEIATIE)<500 ms — 1 bl >
I EEH AR 0% 73 3”5”. 117]
. WETFRIP s 7 ¥ 33 Ty T
- PREAAINCE LIS 3 N NCL3ozss | L o,
e FEVee BE.4F26 Vdo) EHEYELN 1T - Tl <
VF SEHE % a
- TERESERE-40 & +125°C B i
AN J_
47 B : IT |

« FEAYELED BERA
o JEYIAEVASELED BRRH

[~] ,H_-e 1540

HDa1 v

Ordering and Package Information
Device Package
NCL30288BSN TSOP-6

20 WT Lamp Driver

Evaluation Boards and Design Tools Available

Page 28 LEDFRAR /7 5



& THE EEE IE (PFo) FE & HR (QR) B B B &Il (PWM)
BB EARERTERAIBAIAS] &

NCL30030E8 7 cRM&E PFC+QR PWMZHEIC

FiE s

. FRIEIRLEM o BUHHIRILR L B (THD) AR

« HFFHE MBI o St} EEEBIRAR IR S RHIIR T HORER
. ATSRIRHIH MR - B ERTR

HEHHE

= ES | BT RER B BRI BE AR

4 ms BEENITHTES

BITRIR 2% B/ T E U R T

PFC WA=l T & e fRAAN

SR ANBRAR FBES-40 &E +125° ¢ TERECH

mink A
« JEIAYELED BRABIKENES
° ‘-l+ N E2 A4 EE I —}, og ) .
@%ﬂﬁ;ﬁéﬁd'pﬂ 2%5 I mation 150 W Analog/PWM Dimmable Driver
Device Package Evaluation Boards and Design Tools Available

NCL30030B1 SOIC-16
NCL30030B2 S0IC-16
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Ordering and Package Information

R
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Input —

Analog Dimming Signal
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GND
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Option for |
Phase- Cut

Dimming | I

L______I

7.,

Lgl]

Bl °
VI E{j VI
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iy
.

W

Features Package
NCL30170A VpimM: 0-3V S0IC-10
NCL30170B Vpim:0-1.5V S0IC-10
20 W Analog/Phase-Cut Dimming Driver
THRELEH

Page 31




Energy Efficient Innovations

PFC FHIEFEHIRR A

NCL2801 B EiE B KA E(THD) B I R EiB R (crM) PFCIEHI#S

ik i 8
s NERITHINERE s BRARWENESEREIEER
o ISR IE TR o JE/NEIH T
o BURELERIP(OVP) o DB/INETHIT
e THD 3R o ETHD AR
o SRMEERSERTIR o B AWMANREINEIE S
o RiP . EARGAIEM

o XJEFRIF
o PRI
o JJEFRIF(OVP)
o AR
o S|BIFFES/4E B AR

E'E"#f-"f'li

s T Vee (105 2 28 V) S/ 3 Vee BEIEF

s BRIREMAI(OTA)

. HE.H:ZKj] : +500 / -800 mA
T 3% K hz F
)TETU\/PWM T'LHJIELED Eﬁ[z_:j] 200 W Boost PFC Driver
o FEENEN MANBREIERKIE
THD| JHIPFC BIUREER !'”l > l Vauik
> U Mé 1
= Vcc.
§ T
AC Line
T T |— FB vce J ]
FEinllr - VCTRL DRV l:. —— | Load
MULT GND
] r CS ZCD §
R EW
I :

Ordering and Package Information

Fast OVP Vcc Start DRE Line Range
(%) (V) (After Start) Detect
NCL2801CDA v 107 12.5 v v v v S0IC-8
NCL2801CDB v 107 12.5 v v v SOIC-8
NCL2801CFA v 107 10.5 v v v v SOIC-8
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SEEMLCCE AR T HEEH H Iz

it
© B/ AEERE3%
« RIEHIN

« 100 ms PFC ¥EIRTATEE

HEHHE
o B TAEBRSBE: 25 kHz & 250 kHz
o AR EARIF
« 50 puA KBFIEA
N E:nETPN

R
o FFEFTIETEIERRIX IS M BT
. BELEEPFC, ZITRIENM
« {f PFC MRS LIERIRAE

R ES
* 90Z277 VAC B\, 0250 VDC i
o IHEREAFPF)>0.95, SR KE(THD) <20%
o RBEX90%
o 2% FEEHICC BE

(& At )

o FRIU
fﬁ'iﬁ&ﬁﬁﬁ Ordering ad Package Information
. EIHRA PSR pr— s
. AT '
o AT
+HV
é g T 1
< Vboot -
Vee Vce * Mupper | : P | »l E'T
° NCL30059 — T e
c PFC - - é
i Front PN Ri Movwer a F” 1 5
o | r'g
AV l\glhl | A 4
A 41
% i T L A
Return T T %

Under preparing 100 W low BOM PFC+LCC half bridge driver
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EReEAITAXSIERRE

FL7740 - BHEZCV PSR Bk E B #I(PWM) + FL7760 - BEADIMFEJEPWM

r—-r—-——=-="-"-""""F—"F ~¥Ff«>F«Ff(F/F T —f"7FFYF—F7T®/"™7FYF7—F7——YF——~—F———— ar----——-——-—"—-—"——-—"——-—-— ar- - - -—"—-——-———-——— A
| |1 — |
| Pt 1 |1 |
_L Ll
| T 1 i N |
= | I 1 |
' T'l v x| v x|
I ac 4 | E7 Il L7 |
: Input FL7740 = : | FL7760 Il FL7760 |
= [ || I || |
: hy VoD : | VIN SEN Ll VIN SEN I
| VDD out |1 VDD ouT |
| —INC GATE | | _| [ _| |
| GO s | | I — DIM GND I I — DIM GND |
: : | = SSOT-6L = [ = SSOT-6L = |
I i LS | | Analog/PWM Signal I Analog/PWM Signal |
| T 3 eno BIAS I SR e Bt N
: = = = S0IC-10 I MCU
| |
I I Ordering and Package Information
| |
| 1 Features Package
b e e e e e e e e e e e e e - FL7740MX S0IC-10
FL7760AM6X Quadratic Dim. SSOT-6
Q 9 o FL7760BM6X Linear Dim SSOT-6
Connectivity
Module
::'i-!’__‘; "' @ Aux Power A
; 0-10 DIM
P PWM DIM
24Ghz o=
Radio [

Evaluation Board & Design Tools available

FL7740 1%
o FEHINAJESEEI80 VACE382 VAC)
o RAERBIHVEINIFET, BRNATE <200 ms
. CVRE (HIE) : <=2%
o BEFSCV TN <10 %
o fFULDIFE: <015 W (FoHEHRT), <0.3 W (F1E(10 mA louTmcu),
<0.4 W (fa%520 mA louTMCU)
o ANERTHEREE(PR LI INEE
o FTPFLLET(PF/THD)
>0.9/<10% @ j#E; M 18 FHER JERT
>0.8/<10% @ % N 18 A [ERT
o BPFLLET
>0.9/<10% @ j#%y [ 18 A ERT
>0.9/<20% @ -%; 7 18 FA e R AT

FLT

760 $51%

FEHISBE(B VDCET0 VDo)
1EmEl T1E

th B ESEH IS
FEANSEE

o FEHUENE: 5 ~ 100 %

o PWMIRYE: 1~ 100% (2 kHzHT)
ST R ENEIR IMHz

1.5 Al25 A BIERIKEER
B EEARR 7

K TAERAT(150 uA)

I

TR

INRSFEZE (SOT-23-6L)
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MEELEDIEREM A AFFEE, EINS BERARRILCDE
ZRsE. REBUN. PAERMARS. ;&ﬁ%ﬁ*[&l:f“lz%\ %o
B, ERFBRREFRE R ERER. SRR R —

{EALED, BRTIEBRK

SH BT,

S ELEDIEZIEE - NCP1294

&SR AR PRI YEKT (CCFL)KT A, 20%E
, BEFRITEAENETR
B IT1RF+ A P I B KL

104

LEDE B CCFL, B AARRSILCOERE AR . IR N BRI B IR A8 24 VI A— KB LED(IE[]
FBESERE A 1902230 VIRHIEEER. XBEEE T ERRERERINGY, MIESEAFAERFAEMZ L

A L - e
A
rs
BACKLIGHTING

MIKENERIERRING Y, BETERARF SN, HBARLEDERBAILE. R TASK, LEDTEM HIRE) IR
HEGT, FEYSEE A EMELLESGCCFLIA Y ER T8I 105, XIRITFRFRFER T I RIFTEE. XigitE
FoE[E K RIERINCP 129412525, B BLEDA K M BRI IIeE, BT 22 BHIELEAF.
L L Lz F
« 1 MHzZBZEK g s EREs
o 1 ARSREIRIINIESS o REBEM
o AIYRIRIZEBKFIE IR o M
I ey =) o EITNEE
& o AMIEAR
« %I FRDN06062/D
o /‘-_‘_/ 0.12
o Eficiency 0.10 / 24 £2 Vdc g
- // v }”i I ¥
60% = 0.08 — I A\
8 0% % NCP1294 % T \\
§ % § 0.06 T H
30% ﬂ 0.04 / PWM ——] Dé?;?;g? |
o0 % 20% 4[|J:;/;ty Cng% 80% 100% 0% 20% 4C"/Bmy CyCIzc% 80% 100%
Efficiency vs Dim Duty Cycle LED PWM Dimming Curve Reference Design Block Diagram
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LEDE LTy
D1
Vin o MMty
L magh AU A
= A\ NN

AN

1

A\ A\

!

Control
NC — IC

_|

2
|
Q1
% % PNP TR% NchFET

Current Balance Switch

| [FT__ ¢

A

i H |

D1 Schottky Barrier Diode for DC-DC Converter

Device

A\

VB (fix)

NPN TR

PNP TR

Package

SB8OWOGT 60 8 0.6@IF=3A

0.1@VR=30V

DPAK, IPAK

Q2 MOSFET for DC-DC Converter

Package
MCH3486 60 2 1 155 mQ 217 mQ 310 MCPH-3
CPH6445 60 Bi5 1.6 4 132 mQ 185 mQ 310 CPH-6
MCH6445 60 4 1.5 4 81 mQ 114 mQ 505 MCPH-6
PCP1403 60 4.5 3.5 4 132 mQ 185 mQ 310 SOT-89
CPH6444 60 4.5 1.6 4 81 mQ 114 mQ 505 CPH-6
CPH6442 60 6 1.6 4 46 mQ 65 mQ 1040 CPH-6
2SK3703 60 30 2 10 20 mQ 26 mQ 1780 TO-220F
ATP212 60 35 40 4.5 25 mQ 37 mQ 1820 ATPAK
BBL4001 60 T4 35 10 4.7 mQ 6.1 mQ 6900 TO-220F
ATP214 60 75 60 4 9.2 mQ 14 mQ 4850 ATPAK
ATP405 100 40 70 10 25 mQ 33 mQ 4000 ATPAK
CPH3461 250 0.35 1 4.5 5Q 6.5Q 140 CPH-3
PCP1405 250 0.6 3.5 45 5Q 6.5Q 140 SOT-89
PCP1402 250 1.2 3.5 10 1.8Q 24Q 210 SOT-89
SFT1452 250 3 26 10 1.8Q 24Q 210 DPAK, IPAK
NDDP010N25AZ 250 10 52 10 320 mQ 420 mQ 980 DPAK, IPAK
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Q1 Bipolar Transistor Current Balance Switch

No of LEDs VCE(sat) Pp @ 25°C
in Series (mV) Polarity SOT-223 DPAK, IPAK (W)
190 NPN 300-800 30C02CH 540 0.7
01 220 PNP 200-500  30A02CH 520 0.7
5 - i 400 NPN 160-320  KSC3265 120 0.2
400 PNP 100-320  KSA1298 120 0.2
225 NPN 200 - 500 PCP1203 500 1.3
L5 375 PNP 200 - 560 PCP1103 450 1.3
100 NPN 300-800 50C02CH 500 0.7
05 120 PNP 200-500  50A02CH 600 0.7
10 50 135 - 190 NPN 200-560 CPH3216 2SC5964 2SC5706 380 - 420 0.8-1.3
-5 230-430 PNP 200-560 CPH3116 2SA2125 390 - 420 09-13
135 - 450 NPN 300 - 600 2SC6094 NZT560 2SC6097 390 0.8-1.3
20 60 30 550 PNP 100 - 300 NZT660 - 1
80 2.5 150 - 165 NPN 300 - 600 2SC6095 25C6098 350 0.8-1.3
400 NPN 140-400  CPH3240 2SC3646 25C4134 120 0.5-0.9
L0 600 PNP 140-400  CPH3140 2SA1416 120 0.5-0.9
25 100 150 NPN 300 - 600 2SC6096 300 1.3
2.0 90 NPN 120-360 NSS1C201L 120 0.71
115 PNP 120-360 NSS1C200L 120 0.71
. 150 e 400 - 450 NPN 140 - 400 2SC3648 2SC4027 120 0.5-15
500 PNP 140 - 400 2SA1418 2SA1552 120 05-15
50 200 0.7-1.0 200 NPN 200 - 560 PCP1208 MJE344 15-120 1.3-20

Q1 MOSFET Current Balance Switch

No of LEDs Vs Ip Vrive . Rsewm

Device in Series Polarity (V) (A) (V) @Vgs = Typ Max Package
MCH6445 14 N-Channel 60 4 4 4 81 mQ 114 mQ MCPH-6
MCH3486 14 N-Channel 60 2 4 4 155 mQ 217 mQ MCPH-3
CPH6442 14 N-Channel 60 4 4 46 mQ 65 mQ CPH-6
CPH6444 14 N-Channel 60 4.5 4 4 81 mQ 114 mQ CPH-6
CPH6445 14 N-Channel 60 3.5 4 4 132 mQ 185 mQ CPH-6
PCP1403 14 N-Channel 60 4.5 4 4 132 mQ 185 mQ SOT-89 g
PCP1405 50 N-Channel 250 0.6 4 45 5Q 6.5 Q SOT-89 =
CPH3461 50 N-Channel 250 0.35 4 45 5Q 6.5Q CPH-3 E
PCP1402 50 N-Channel 250 1.2 10 10 1.8Q 24 Q SOT-89 ;'
SFT1452 50 N-Channel 250 3 10 10 1.8Q 24Q IPAK E
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KEMIELEDIE N B3 3R FM 4549
HYLEDMRGB=LEDI 2 AT /N ELCOER. BEUNIERAIE L. B=ELEDIERREFI L
AN A RIERSEIR . XL N K GENS FR b fs AR Y [BIHE 2 R FHRPCBE AN = B R 2 & /NI UL
FR. THREFBMREMRERLE. BRNBERFINGMIZET BEEAR. BRAFREHEENL
BB, MEBARARSANZENEER/N, HAERARSENEERREAREEZENH . LIRS
wmNEEF BRI N ERENENXNA.

S31avivod

4.7 uH
VIN o mm N
@7~65v)" L, L uF
T IR
= - N AN
SW AT
s IN
TuF LV52207 J2IX
T X YN
= NNR AN
Enable/Disable 1-Wire o—— EN LEDO1 - ~
LEDO2
PWM Dimming o—— PWM

RT
[[FcAP %

330 nF S 63.4 kQ
I 1 <

Inductive Boost Topology

Vbat

Vbat C2N

GND I c1P C2P
1 uF NCP5603
r— CIN Vout

PWM EN/PWM
FSEL Fsel
VSEL Vsel
i GND
GND
Charge Pump Topology GND
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Charge Pump/White and RGB LED Drivers — for LCD Backlight, LED Flash/Torch and Indicator

Input Total LED-LED Operating
Voltage | Number Output Charge Pump | Current Number of Quiescent | Shutdown
Range of Current | Regulation | Operating | Matching, | Dimming | Current Level/ | Current,Typ | Current
(V) Outputs (mA) Mode Mode Typ Method Profile (mA) (uA) Package
200 mA DC, Backlight
NCP5603 25 1 350mA Voltage 1K 15X, 2X - pwy  Dependson 1 25tp  DEN-10 4.5/5V output
: pulse Y Short circuit protection
RGB illumination
3 Backlight
NCP5623B/C 2.7-5.5 (Independent) 90 Current 1X, 2X +0.5% 12C 32/ quasi-log 0.35 0.8 typ LLGA-12  Built-in “gradual illumination”
P B & C versions have different
12C addresses

HEHEEEERINGN

Inductive-Boost White-LED Drivers — for Backlighting and Torch/Flash Applications
Input Operating

Voltage Output Quiescent | Shutdown
Range | Volt, Typ | Current Number of LEDs/ Switching Mode/ | Dimming | Efficiency | Current,Typ | Current, Typ
Device (V) (mA) | Condition Configuration Frequency Method (%) (mA) (uA) Package
Flash/Torch
NCP1422 1.0-5.0 5 gop  Vout3sv, 1 for flash AR PWM 94 1.3 uA 0.05 DFN-10  Internal synchronous
Vin2.5V up to 1.2 MHz e
rectification
Vout 30V, ) 1-wire & Backlight
Lv52204 2.7-5.5 40 30 Vin 3.7V 2 to 10 / Series 600 kHz PWM 90 3 0.1 UDFN-6 lsw = 750 mA
Vout 30V, . 1-wire & Backlight
V52207 2.7-5.5 40 30 Vin 3.7V 2 to 10 / Series 600 kHz/1.2 MHz PWM 90 3 0.1 WLP-9 lsw = 750 mA
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RERAZS

7T7l< = Eiﬁ _J_'f$7'j /_Li ,HD\ i ﬂ }_‘_ )EH EI:E Stepper LED Matrix Xenon || Halogen
Drivers Drivers Beam Drivers Drivers
'f/ \T/T\/E}_L aA EZ,CE%J 1_’_ AE, %ﬁ I_Iu:ll Advanced Front Lighting
S AT KR EEG 25 y
TEE AT AR A A i FaAL IR ————
mhEs T B AT K K iedkifd Matrix || Backlight LED || Drivers || Drivers
%g ’ ZEIIELED&I\ _E,_B ,H‘?\:.j\ Hﬂ H;EQE/‘] /I\ﬁjg’—% Dashboard Intiﬂitlghtlng
> RGB
< LED Body Control
Module
LED
Drivers t
Bulb LED |(Halogen
Drivers Drivers || Drivers
Door Rear Lighting

B B8 4T

RERTERE MO, REFFRGEAIRRE, ZFTE "BIRNSE" |, MAM0%E 10096897 1= o

SERONA—NEEAE, EEENIRBIZSAFS) B EHRIEEMNAUSERRIIE, NEBEENZ I
TR(ADB), FTIRESIRIMESRIARL R, S B AAFSKADBIRHEEERZHI AL

ONILHOIT JALLONOLNY

LREFBURREERITR, TR TIMNIRIIRAT,

p —,ﬁ*/ Headlamp
—> 0 @ Leveling
g _l_ﬂ\ (Up/Down)
p W Headlamp
@ Swiveling
\ (Left/Right)
—> Matrix Beam
—> —> LED
—>!
E_[' D Halogen, Incandescent
Position Sensors (Vertical) —» <t —>. o R » .
Position Sensors (Horizontal) —» '

v LED
CAN @ . N F—> Halogen, | " "
<> . —>{Microcontroller LED
LIN @<—> J —>
+ A Halogen, Incandescent
Ignition Switch
Power
* D Distribution
Relays

> <—>H
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By BB T - A Se it LEDRY R J5 $E % 83 B W LED IR %) 8%

FATRIRRATRINCV 787638871 /7 & BELEDIR B S LR MESRIZFIIZSEAT « JESEAT« BHEATZEKT . REKT . 20
KT\ BRI NELT . NCVT8T63EER M FIRSE. SPIRIRmIRRENAEL KA, REENNERNAE, A
T EHEAIETIRATIE S

% - NcvT8T63 100% 6
s RGERAE, I TTHHED .
. B&SE-THERINER — —°
« LEDFR)M =S | /

80%

IS
)

o [BEFHIER

. SERENEREETX(E

s B—MIHHERAIILI6 A(NC\/78763),
gy1.4 A (NCV78663) 60% 2

o ¥ RENZIEIINEE : N RS e IR EN=E BUE « 500 — ~— ETA SINGLE_CHAN |
S, RFRIP. BLEDETE ° - -= P _LOSS l

ey L,

. :L_QSPHKD}FD/&OTPLXE T, % Iﬁ'EJ 0 5 10 15 20 PLEZDS[W] 30 35 40 45 50

(NCV78663) NCV78763 Demonstration Board Efficiency
 ERENSRHHITEMRAREE
5 /DAY ORMAR R AR A
. EZZ% FIEMCHEME, To/mEn
« {EBthiHEMC
 {LEDER IHmEMC
« DEERE(>90%)

70%

Efficiency (%)
Power Losses (W

\;lu\i)ji

VBAT © mm ;I
(After Rev. —T— —T— _T_
Pol. Prot.) I
1
welE
L]
I TR -
Z Z O = m IBCK1SENSE+ []
[1COMP mooo g 'g 'g IBCK1SENSE- L]
L OBSTSYNC & & [ee VINBCK1 L
- 1] o S S
_|_—||—< L1VBB
5V =
(5V MCU NCV78763
Assumed)
p:
LEDCTRL1
LEDCTRL2
Mcu SPI_SCLK
SPI_SDI
SPI_SDO
TST1 TST2 TST3
(] L] L]

|||—

NCV78763 Application Diagram
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B B AT -7k = K he 45 1A 15

NCV70628 2 — Bk 25 A A PR LUEZNEE, B B HIEIEHSUHED , SHA BT INEYITRB L
£ L — ML TR AR AR R

Vear o > VBB
BAT i T _T_ _T_ J_
100nF] 100 uF] 100 nF] TroonF
SWi 1k Connect
VDD NN i 0-70—o0 to VBAT
1 uF | or GND
u
= HWO 27 nF]_: |
S - |
o
= Ht MOTXP |
= = NCV70628 = |
= =
m Connect 1K e MOTXN
g to VBAT O AN =
or GND =
§ T 27nF MOTYP
= = -
o LIN Bus LIN MOTYN T
T VDR —— EMC Capacitors
L o7y tl—l—’ Ll-l-l-li—' T | 1F Max
= 1 TST1..TST4 GND L

NCV705 142 — KT HEY DS, TE2FERFEREEX, FalEHTEMHEBERTRERNNAH,.
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vbbo % 100 100 L[ 100 L Too 1 t&—oVear
nF T nF T nF T uF T
— > = |vbp = |vBB = |vBB =
L
—A—]
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Rt A A el NV705143R1DBGEVB
S DI MOTXP
VVV c > NCV70514 *
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Page 42 LEDFRAR /7 5



BIEAT-AF18%E (%) EHR/NMESHE

WS HIB BN BT RAT RS (AFLS) R R ERkER . A — PLEDIEFERIA S RIFE N RN F IR E. —FHAFLSTT
= B N RIRLLEDER RUEIR, B RIETIE IRV CE(sa) W BN E A F BINE BRT-RE IR A A E) R
IMES T RIE G K= o

NPNEY F BRI E RIS FEIRE R E T VeE(sat PNP IR E IR, MM EX—AE A& T BRIEMEBEVCEsanE
RIS EAE . B BERERE L IFIX—AE B EEMCUSIPMURITE I HRIKE, MMM REAN RGNS 2R
Ao

Ve

LED

LED

A\

LED

LED%¥1%
* AEC-Q101ILTVAR & TT = PES (MEA) T4

* fVCE(sat) ARLED DA

s BB RO THEE

« KATZAPCBZ BHY2 mm x 2 mmA]EE M EDFNES 3= NPN Digital Transistor (BRT)
Low VCE(sat) PNP Transistor

Vceo Ic VCE(sat)
(V) (A) (V) Description Package(s)

j»%i%?«}
At

LED

A\

NSV60100DMTW -0.35 60V, 1 A Dual PNP Low VcE(sat) BJT

NSV60200DMTW -60 2.0 -0.45 60V, 2 A Dual PNP Low VcE(sat) BJT WDFN-6 WF
NSV20200DMTW -20 20 -0.39 20V, 2 A Dual PNP Low VcE(sat) BJT

NSVMUN5214D 50 0.1 0.25 Dual NPN BRT, R1 = 10k€2, R2 = 47k€2 SC-88 (S0T-363)
NSVBC114YDXV6 50 0.1 0.25 Dual NPN BRT, R1 = 10k€2, R2 = 47k€2 S0T-563
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HEREIT(RCL). HIE{TZEIT(DRL).

£% 14 LED 91 DK = 83

NCV7691AINCVT6922 FOkENZs , AT A MIKEILED, AIESZEEMmARE, BBEANERURIIREIZ NLEDE .

i
« NCV7691 FFE& SN HE BT 9.5
EF, 8.8 Vv TR

Vv

o NCV7692FF I Ta &6 IS B B 5.1 v

EFF, 4.95 VNBE

« BN T LEDER IR BN SN AR AT 4w A2 FE A FE PE

o {E AINERI N ZS 1 BO TR BB S

RS FZELT(CHMSL) —

o ZALEDERIRE

o BKEEEHI (PWM) $Z

s TUREZREINTC) BERIEE
o LEDERFFBE N 5B RS 12 I

o I EEZ IR G

Vs[>
A\Y
A\Y

TN

N TN
N TN
TN TN

AN
A\
TN

N TN TN TN
N TN TN TN
TN TN TN TN

SC

-| Short Circuit Sense Inteface
NCV7691 ‘ Base Drive { _li { _Ii

L L LK

BASE
FB Feedback Circuit

GND—

Reference “Short Circuit Detection with 4 or more channels” Figure for circuit details

MRA4003 ¥
veAT _|__’ L, o '

I I 10 kQ

NCV7691
1 kQ VS SC BCP56

— PWM BASE
PWM FLTS FB
Control | NTC GND 10
Logic 0 1 uF
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NCV 76852 1218 B £ M Al “RAZ (B
ATFLEDERAAFRIMRFIIE 6l o
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B FEE . T8 R
* 33 VSEHRE,
o —RMERIYRAR(OTP) FE ML TIE(FFIEL &)

= i am Bz 1% 6l 58
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HHERSIE mA
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Vsupply
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DC/DC
' !!/ Court
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T Yy Yy
= 7L
e.g. Sensor !_! - y
VS OuT1
VCC
' _-L VDD
CvbD
I NCV7685
OEN
| SCL
<% | SDA
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GND
L
>

Application Diagram

B MR RmIAZERE, ATLEDIRIFRRR . THHEE
EPWM

MBEE N ARESE, A

o EERFZEEBREMI o] @

* FF5ThRE

V| Max lo Max
(\)) (mA) Max LEDs in Series | Max LEDs in Parallel
8 40 200 4 24

60 4

SSOP-24 NB EP

SSOP-24 NB EP
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LED3C N
LED3R
LED2R
LIN Bus o—¢——LIN LED1R
I TST1 TST2 GND GND Rsense
=

10 Q for 30 mA

NCVT7430%F1¥E
RGB LEDIKZfIZE RIPBAS T LA
o 3BRIBIILEDFE TR * XJHB(GND) R VBBEE B844I
o AE AINEBER PR SKIZ ELEDER AT o LEDFFEEHN
o AIPLEY &I\HB%UIL%EE'E.MK%WH%IM% s ERERMN KM
o ANERRLIER BEIHATLED)R EAME o MOMZBEEIRATEILRD
. 3E%I_EDﬁﬁﬁﬁiJ§r&ﬁ[H§%U(ﬁﬁ‘?&?ﬁ)
&H
LIN#EO o PRERIETUALEEEEIAT20 mA
o LINYIIEEFEBLIN 2.1/SAE J2602 o FHR14VIEERS
o AIOTPYRIERSHF TR E M AR
o FEEILEDENZII RS ER EMIZER 1
o ZFEIEI o LINRZLEE R RHE 126

« LEDIFHIRFEREMC

Page 46 LEDERRAAZR



RENBEPASPREMMZELT (cHMsL) -1ERIBER

Wi e B AR AR (CCR) %Téﬁ'%\ 2 R E AR, AN AN SURBILED R IR A Y %’”‘%7‘5%% XA
SN, REAEMBRFRLERIARRAE. XRMEBERRNEITE T HL At TR, Hiit
A URE R, AT RIPLEDTERIR B EN TIERA TR 2R RER M.

i

° % ;REE,;JILY_%:EEE_/'E.W%IEE{ |\EH—|E‘_}# Plaline el e o B e G ey sl g 4T Mmu \ies el

- TURERNASIMNEREZH MRIFLED e =

« RESMEATIERERAMS Vi 50 V120 V),
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> 1 ms, 50 V Pulse
A\ A\ A\
A\ A\ A\
NN NN N\
Nsvas—— Nsvas—— Nsvas <t> Constant Current Supply During Vehicle Battery Load Dump

Max Voltage Constant
Anode-to-Cathode Overhead Current Iyeg Current Max Junction
Voltage (Vak) (Vin - VLEDs) | (@ Vak=7.5V) | Tolerance Over | Temperature
Device (V) (V) (mA) Voltage (°C) Packages
Fixed: S0D-123,
NSV45xxx 45 1.8 15, 20, 25, 30 +15%, +10% 150 S07-223
Fixed:
NSV50xxx 50 2.0 10, 350 +10% 175 SMC, DPAK
Fixed: 20,
NSVC20xx 120 1.8 30,50 +15% 175 SMB
Adjustable
20t0 40
35t0 70 S0T-223,
NSV45xxxJ 45 1.8 60 10 100 +15% 150 DPAK
90 to 160
150 to 350

NOTE: xxx in the device number represents the current level.
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| VIICOND UR INTERNATIONAL SA |
GREATER CHINA Beijing 86-10-6270-1568 Americas & EMEA: www.onsemi.com/sales
Hong Kong 852-2689-0088
Shenzhen 86-755-8436-5500 China: www.onsemi.cn/sales
Shanghai 86-21-6123-8798 ..
Taipei, Taiwan | 886-2-8797-8110 Japan: www.onsemi.jp/sales
FRANCE Paris 33 (0)1 39-26-41-00
GERMANY Munich 49 (0) 89-93-0808-0
INDIA Bangalore 91-80-427-74100
ISRAEL Raanana 972 (0) 9-9609-111 AMERICAS REP FIRMS
ITALY Milan 39029239311 Alabama Huntsville ClearComm (256) 721-0500
JAPAN Tokyo 81-3-6880-1777 Brazil Countrywide Ammon & Rizos (+55)224688-1960
KOREA Seoul 82-31-786-3700 California Bay Area Electec (408) 496-0706
MALAYSIA Penang 60-4-6463877 Canada Eastern Canada Astec (905) 607-1444
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THAILAND Bangkok 66-2-115-0542 Georgia Atlanta ClearComm (256) 721-0500
UNITED KINGDOM Bracknell 44 (0)1344 371988 Ilinois Chicago Matrix Design Technology (630) 780-9124
Indiana Statewide Bear VAI Technology (440) 526-1991
. __— . lowa Cedar Rapids Matrix Design Technology (319) 362-6824
ON Semiconductor Distribution Partners Kansas Olathe Matrix Desiin Technoloiy (913) 998-8852
Arrow Electronics WWW.arrow.com (800) 777-2776 Kentucky Statewide Bear VAl Technology (440) 526-1991
Avnet Inc. www.avnet.com (800) 332-8638 Maine Statewide Paragon Electronic Systems (603) 645-7630
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Digi-Key Corporation www.digikey.com (800) 344-4539 Michigan Statewide Bear VAI Technology (440) 526-1991
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Framos GmbH www.framos.com +49 89 710667-0 Mississippi Statewide ClearComm (256) 721-0500
Future Electronics www.futureelectronics.com  1-800-FUTUREZ (388-8731) Missouri Cedar Rapids Matrix Design Technology (319)-362-6824
Kotech Semicom Co., Ltd. wwyekotechsemi.com +82-2-557-4335 Nebraska Cedar Rapids Matrix Design Technology (319)-362:-6824
Macnica, Inc. T BT (81) 45 470 9870 New Hampshire Statewide Paragon Electronic Systems (603) 645-7630
Mouser Electronics, Inc. WWW.Mmouser.com (800) 346-6873 Renelsey SFatewide SJ Metro - (516) 9423232
MT-Systems wwmt-systems.ru (7)812 325 36 85 New York el o Tultnefer Egmi ;fé gg’gg
Electroni ., Ltd www.oselec.com 1) 332 =
grsemieecr FZrnCeSII(i)(:cY www.farnell.com :zo)()?j-NSES\Nng?(S Rochester TriTech - FullLine Rep (585) 385-6500
O e North Carolina Raleigh ClearComm (256) 721-0500
RS Components Limited . rs-online.com 03457 201201 North Dakota Eden Prairie Matrix Design Technology (952) 400-1070
Ryoden Trading Co., Lid. S (81) 35396 6310 Ohio Statewide Bear VAI Technology (440) 526-1991
SAS Seltech www.seltech-international.com  +33-1-48-92-90-2 Pennsylvania Western PA Bear VAI Technology (440) 526-1991
Serial Microelectronics (HK) Ltd www.serialsystem.com (852) 2790 8220 Eastern PA SJ Mid Atlantic (856) 866-1234
Uniquest Corporation Www.uniquest.co.kr 82-31-7089988 Puerto Rico Countrywide ClearComm (256) 721-0500
World Peace Industries Co. Ltd. (WPI) WWW.Wpi-group.com (886) 2 2788 5200 Rhode Island Statewide Paragon Electronic Systems (603) 645-7630
WT Microelectronics Co., Ltd www.wtmec.com (852) 2950 0820 South Carolina Statewide ClearComm (256) 721-0500
Wuhan P&S Information Technology Co., Ltd www.icbase.com (86) 27 8156 6668 or South Dakota Eden Prairie Matrix Design Technology (952) 400-1070
400-800-8051 T Statewide ClearComm (256) 721-0500
Yosun Industrial Corp www.wpgholdings.com/yosung  (886) 2 2659 8168 Vermont Statewide Paragon Electronic Systems (603) 645-7630
Rochester Electronics www.rocelec.com +1-978-462-9332 Wi i Milwaukee Matrix Design Technology (262) 389-6790
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