www.onsemi.cn

ZEHEEFXEEH

ON Semiconductor”®

LEDBRRAfRR AR




Wiz

« LEDBRRARY S ZE R I

o ZiR-Ei(AC-DC) LEDHIIREN A =
« Hi-Hi(DC-DC) LEDRYIREh A =
o LEDFHEFHERNAR

« Bt

ne»

ZEXESSE N

ON Semiconductor”



LEDERRARY 4 3
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AC-DCHBRRAE

G13/GU10/PAR16/PAR20(1 W-8 W)

PAR30/PAR38/EzKT(8 W-25 W)

4

[X i3 B8 AF (50 W-150 W)

[X i BB R (100 W-300 W)
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1 W-8 WhHz FHE 5k

g

o MINEJE: 90 V~264 Vac g} LL/HL
«  THEEH: 1 W-8W

¢ BER: 80%

o IRIPEHFIE: 2 EG FA T T ZR (R P

o L EIR(IER): 350 mA; 700 mA

Iz FH -

e G13/GU10/PAR16/PAR20/#% T (Downlight)

WIS 30E:

J DNO06027/D; DN0O6051/D; AND8328-D
=& . NCP1015

RHERESH ﬁ"
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NCP1015 - Bt B FHFXiA%EE

NCP101X series offers everything needed to build a rugged and low-cost power supply. It integrates a fixed-frequency
(65-100-130 kHz) current-mode controller and a 700 V. MOSFET

= 22Q & 11Q Rdson = Broad type of
= | peak from 100 to 450 mA applications
= Skip mode = Improved efficiency in
light load iEBSs v
- Internal HV start-up - Clean & loss less start- T
featuring Dynamic Self up sequence, less o
Supply (DSS) components TJ—<

——
i
2x15mH O™
1
‘Schaffner RN’

= Short circuit protection Independent of the aux. winding
when the DSS is used

= Soft start: 1 ms

= Internal switching frequency: 65, 100 and 130 kHz

= Frequency jittering when the DSS is used

L
T ) 5 wins wisf i
= Low power AC-DC LED driver
» Low power AC adapters iTHMEHEES
= Auxiliary / standby PSU for desktop and flat TVs LSRR
= Low Power Open frame (DVD, STB) = SOT223, PDIP7 and SMD PDIP7
= White goods / E meters

RRRESH ﬁ"
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NCP1015(FF&)BI1 W-8 WA R

L1
D2 —— Rl C2 c|1
YY) — o |
R2
e B AE o T Ly
ATEEN  UNE ° y | D4
)
o
NTRL| = . o3 _‘ RSS =4 X, LED
C5 A _ | wua X
D5 D7 N |
N h v D9
EMIER 8 -1 D8 3 LED LEDER
D6 =
N
u2 D10
NCP1015 < e A 4 LED
g R6 R7 N
FB VCC b
] fa) T T1
z c7 N
U1B \.K
N Cc9 D11 Y
— T =
. 215 B E%
= E| op = 1/R3
FNEHALE T
A3 o o5
L PE R TP

NCP1015 8 W @ 85-264 Vac
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NCP1015(3EfRE)AI1 W-8 WA R

NCP1014

D1,2,3,4 ot R
MBA400Tx4 (S0T-223) - FH1 S B Rk
3 |y Ld24mH
AC Input L2, TmH (total) F2
85 - 265Vac —— 15A
R1 L * 3 4 +
1M§ - —-—YV¥ " —o—4—40
05W € C1 _ %tamu;
T I
Igh | 1 e 2to8
; c4 E p— 120 ps .
Hoxvde L7 22 T 4 & & §1thk = L 1EDy)
F 2 2nF 2.2nF x2 3 |0mwF 22F _ osw [ca Ty [co
0.54 " 0y stV | 16V - 2 470uF 0.1uF
120pF2 50V 100V
W =
& & & *+—o g *—o—) -
1N53658
(36Y, 5W)

MNotes:

NCP1015 1-8 W @ 85-265 Vac
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8 W-25 W 2K (FAFEPFC)

K%

o MINHJE: 90~132 VacH180~264Vac(E & A iN)
« DHESLHE: 8 W-25 W

«  BER: 85%

o TINFRREHENK

o IRIPEHFRIE: KRR P B FFERAREP
o  HHEFR(ER):  350mA; 700 mA; 1 A
iz A :

« PAR30/PAR38/#% KT(Downlight)

Wit 3E:

. DN06006/D; DN06040/D; DN06050/D

FEh: NCP1028/NCP1351
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NCP1028 — #&5a Rl B | x5 8%

The NCP1028 offers a new solution targeting output power levels from a few watts up to 15 W in a universal mains
flyback application.

= 5.8 Q Rdson = Broad type of .
| peak: 800 mA applications 1 . -

= Skip mode « Improved efficiency in __ ) l é“ 1s
light load Sr"“—h' ore-| T

= Short circuit protection = Independent of the aux ] l NCP1027 |
winding 7L T .

= Internal HV start-up ] 1Ll L 4 o,

- Soft start: 1 ms TTT T ' %

= Internal switching frequency: 65 & 100 kHz ! v ? -

= Over Power Compensation | 1 TR

= Internal ramp compensation
= Latch input PIN

= Brownout protection against low mains II‘ 15 W/25 WiE F BJE

A3 5 KL -

. _ THEREHEER
= Medium power AC-DC LED driver
= Medium power AC adapters = NCP1028P065G & NCP1028P100G PDIP7
= Auxiliary / standby PSU for desktop and flat TVs
= Low Power Open frame (DVD, STB)

RRRESH nN
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FNCP1028R98 W-15 WA S

R2 C2 C1

D2
Y ~——o
D1 R1 l
BA R3 IDAAER D3 R4
ﬁi}’l‘fjﬁ])\ LINE . N
NTRL| j % y l

1 D4
/T~c3 T 1 R5< _ HBLED

ca ) L C5 =S T~C6 |\

| UlA X

D5 N )
EMIE R 28 D7 ) N4 N D9

! - 1 | & D8 ¥ HBLED

D6 = X

! [ D10

R6 g c V¥ HBLED

R7 BoO 5 RS \\:

u2 VCC NN\"—¢ ® v

Ramp C7 cs BB
R9 o T1 5] B HY
co = % o e | LT T
Rio[__* - °© | = = IR BB
1 1 | NCP1027P100 A D11 B ep = /R4
; T= >|.S; ) | ﬁéﬂ%ﬂﬁﬁﬁ?
c1o = a3 FF IR M R P
BT HIA R E R 4

NCP1028 15W @ 90-264 Vac
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NCP1351 — [ExE & &K 8= Hl 25

The NCP1351 is a current-mode controller targeting low power off-line flyback Switched Mode Power Supplies
(SMPS) where total cost is of utmost importance

= Quasi fixed Ton, variable = Natural frequency
Toff foldback

= Frequency foldback with = Noise free & improved
Peak Current Compression  efficiency in light load

= Short circuit protection = Independent of the aux.
(latched A & C or auto- winding
recovery B & D)

:

= C and D options accommodate large output power
transients (printers)

= Primary or secondary side regulation

= Latch input
= Low start-up current

= Natural frequency jittering PR s _

= Negative current sensing with programmable II o] B R AT
current sense resistor

= Extended Vcc range: 28 V

37 &% M Bz BTS2

. LEI:_) Power Supplies = NCP1351XDR2G: SOIC8
= Offline Adapters = NCP1351XDR2G: PDIP8
= X=AB,C,D

SE
1
SE
1

Y% |

NCP1351

S
1
NS
1
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LINE [

NCP13518) 8 W-25 W /A X

F1

N~

C3 —

L1

D1 D2 C4

Cc2

C
I
I

1

%

%\

\|
/1

[ L

R3

D11

T1

5228 VEyE Vet E

[ ] N ]
i C5 T~

]

] m;
V74

//K

v

NCP1351 25 W @ 90-264 Vac

D4
HBLED

D9
HBLED

D10
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LEDBRIFEERIFHITIRREZ(PF)IG?

e |IEC(EREB)EINZE K F25 WEBRRRIN FI 28 21k K E(THD)
AR REEBIEK, 5% A [EH X5 HHENAERAE

o XEGEIRZCE (ENERGYSTARTM)XTﬁﬁﬁIsz £ 4T B [ 7S B
HFJ (SSL) #HBPFHIEX . X2—IBEMHRIFRAE.
— PF>0.71E=EMN
— PF>0.97 Ml |7 F

e BARTEMBEFREAFREEIEEX, BEERLENHFEEPF
K
— TR AP, MPRREDESEMNEXRURERENNE
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8 W-25 Wi i 23k (FEPFC)

IR E

o MINEJE: 90 V~264 Vac g} LL/HL
o INESEHE: 8 W-25 W

o  INEREFK: >0.9

¢ BER: 80%

o IRIPHFME: F2EG K TR R 1P

o  HHER(ER): 350 mA; 700 mA; 1 A
RZF3:

« PARB30/PAR38/i#% kT(Downlight)

FEEh: NCP1607/8
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NCP1607 — &' #r tLkPFCIZHI 25

The NCP1607 is a Critical conduction Mode (CRM) power factor controller specifically designed for use as a pre-
converter in electronic ballast, ac adapters and other low to mid power off-line converters (typically up to 250 W)

= Pin to pin compatible with = Reduce design efforts

industry standards oo » =
- Adjustable Over Voltage = Design flexibility & i N
Protection with low rugged design, ¥ | | 3w
current level options NCP1607B further : Gn i i v c 47
(OVP) reduces losses m_ne(g éﬁl‘i —{E.:uuwé.':I L =
= Open loop protection = Rugged design R N il
e ) "t QU=
XA $ e
= High Precision Voltage Reference (*1.5% over the T( ‘

VCC and Temp. ranges)
= Built-in OCP with 2 voltage thresholds options
= Inhibition capability
= Less than 50 pA start up current
= Drive capability 500/ 800 mA (source/sink)

3% % B ITHEHEER

= Electronic Light Ballast
= AC adapters
= LED Power Supplies/Drivers

= NCP1607BDR2G: SOIC-8

BEREGH ﬁ"
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http://imagesrvr.onsemi.com/enduser-lr/pages/Dell-bottom-01-01.htm

NCP1607/8898 W-25 WHE

F1 01 D2 4 2 (|31
! |

C
LNE [ Z——7 % o — £-| l I
o3 L1 T R1
R5 ﬂg\ . } = i agLED
— W J—
%_ﬁ
Tifﬂ Dril D8
HBLED
[ —dt— — i
NTRL DE DAL
ca ' c7 :
o — T~ s
‘ = =T \
FE,[R 4 i £ . I f D11 T o1 %;
_1 = | I B Y
LA A4 =
2 i af 7 |E

COM gDR"u" []
II=8 Iz F11 iz
...... - NCP1607/3 R12
9 5 zeo | %csj §R13 1
el e cmm4§ %RH
T Bl

NCP1607/8 25 W @ 85-135 Vac@185-264 Vac

I i5#z 6l B8 JE (Veontrol)

44 EEXESHE M
-p IB EE ON Semiconductor”
24



50 W-200 WhZ FHE 3k

A

«  MINHJE: 90 V~264 Vac g% LL/HL
«  IDIESEHE: 50 W-150 W

o IDNEREH: >0.95

¢ BEX: 85%

o IRIP: 2 B ARIP B i R AR P

o I ER(IER): 350 mA; 700 mA; 1 A
Rz

e fiEBERR
o  KINE[XIH AR

FFE: NCP1652
NCP1607/8 + NCP1377
NCP1607/8 + NCP1396
NCP1901

RERESHS UN
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NCP1652 — ¢iHB BB R X PFC

NCP1652 has drive signals for active clamp or synchronous rectification to achieve optimum efficiency. Protective
features (brownout, OCP, OVP), HV start-up and external ramp compensation enable easy implementation.

= Drive signals with prog. = Allows driving active >
. e A A -4
dead time clamp / synch rectifier o b [ L 33 3 _ o
o] y I ¥ = } * 1
= Voltage Feed Forward = Improved loop response + -
= .ﬁr .U. _:T_
. ¥y
= Over-current, * Rugged design - .
- Over-power limit — ?," Zl\
T mamp came ] * SYNC/CS
— oure [ —1——" | =H TRIG (::'::
HE%'I‘E FE-— | g outa |I: | GQ‘TCHMB?\D:
— 1 Jr— oo :I--WC @D REF[
= Frequency Jittering for reduced EMI sighature — o - =
= Brown-out Protection ] j socoue o= ' T
= Soft-skip below 30% lout reduces noise T3 T {
- CCM/DCM operation T T5
-

= Adj Frequency from 20 kHz to 250 kHz

™% &N A
» High-power Adapters TR FEER

= LED Power Supplies and LED Drivers
= High Powered Battery Chargers

= NCP1652DWR2G: SO-20 WB
= NCP1652DR2G: SO-16

BEREGH ﬁ"
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ac Rl

In 1M
0.aw

L1

c1

NCP16528950 W-150 WAH X

01 -D4
1N5406

w4

(B3]
MRAL00TT

R2
560k

0.5wW

011

R4 MMSD
100 21487

K
R7 RE asov | 3 T
| @ 6 1
hAA hAA : 1§ng o5 |eour MUAS os  ceoczicee | cos
R10 A R& 55V 100,
. R8 § 1607 4 MERBEIG iy
30.1k 332k 965k 1/2W 100
NCP1652 ca R31
1 il jgu A al 3.3k
n
a 15 —
14| nC 4 T :
& 3 470 Jet— @ R26 12w
4 yp 18 "g‘;;. —/ T 2.7k 24 (24V)
* 5 12f—8 MMSZ52528
*—" WA U2 —
_ 8 1 100 s 1
m 10 R22 R27
g Ri12 s ; o 10k EE! 1k
301K ;k 52 g O R29
o
3 o 4%] e M 1024
. - B Rkl ™ R20 24k
W — A=
4 . = 05w o5 =30
- 1nH TL431A 01 == -
] 100V T
R13 ciz Cia ci4 r17 MMSZ o5 o7 Rig |
732k  470pF  33nF  10nF ask S24BB 01 g gak !
z3 : Co7
2.2nF "y

NCP1652 150 W @ 85-135 Vaca,185-264 Vac
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NCP1377 — #iE#R(QR) T{EE

3 AR TSl 25

The NCP1377 combine a true current mode modulator and a demagnetization detector to ensure full Critical
Conduction Mode in any load/line conditions and minimum drain voltage switching (Quasi-Resonant operation).

= Quasi Resonant = Minimize EMI radiation
operation and capacitive losses -
= Improved efficiency in i e
» Adjustable skip mode light load — E T =0
= Clean & loss less start- y
= Internal HV start-up up sequence, less | oveaa  Nep1aTT
components ﬁ{a T e B
Network —2] I
T, = el
] F— s
= Under Voltage Lock-out
- NCP1377:7.6 V10 12.8 V typ _ DR
« Softstart: 1 ms E )
= Latch input T : { %
= Minimum off-time L
- NCP1377 — 8 lJ,S *Please refer to the application information section. \vJ Y1 Type ;-}7

:

= NCP1377DR2G : SOICS8

= LED Power Supplies and LED Drivers = NCP1377PG:

= AC adapters
= Open frame PSU (DVD, STB)
= Auxiliary power supplies

PDIP8

BEREGH ﬁ"
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LE[ "

NCP1607/8 ;NCP13778950 W-150 WA E

F1

R4

L1 ’rz
_'L o b | T |
cz2 — T
1w Wt Rz e
= I;|' o Rl = c3 —
21 T R4
= . BT CSJ_ 05 *
| ' ¥
T2 Somv - — ——
RO 1 5
= = R14 Q2 E
DRY e

L
ci NCRAGOT | | R13 ,
GMI:I8 = Cs— R T- FA
= - U3
] = | = 1| WCPiETTED RG
I “’ 1
A ¢ |5R7
Cs[—— I

! GND§ =
= R13

' | R19
/ u%_cm il “H —l_—
NCP1607/8lis RSB ER,(CrM) PFCEZ Dﬁf m% R2O D10 % iy
= -.é-

NCP1377:#1E#x(QR)#EIXDC-DCE

NCP1607/85 NCP1377 150 W @ 90-264 Vac

BEREGH ﬁ"
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EFEMENLEDHIR

« SWEAILEDEEBRFAFMNE 1
x*fﬁﬁﬁ'ﬂﬂz £ 2% (70<50 W) B BEIR S L >90%
o« EEFHAMAINEHRIEMARA R

. Wii%ﬁzﬁ#ﬁﬂ\éa*’@%rﬂiéﬂ)ﬁﬁé#ﬁ#ﬁﬂ\zam UFRD EIEE
BB KA F NG (ZVS) B EE

o XUEWEKRBIrE TEEGEIEREZE 2.0FXIMNERERBIFRAE
49 WINZ B EF>87%, INZEIA75 WA ZEKPFC

s ZHREFEMNREBEAALERTLEDEIFEMSUEIEIRERX
EFAE
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NCP1396 — 14 eEIEIRIER (LLC)IZHI

On top of integrating the key features of a good resonant controller, the NCP1396 integrates the High voltage Half
Bridge drivers.

= Built-in drivers = Compact design
= Adjustable & accurate = Keeps the converter in
minimum frequency the right region & ease
the design e IH (::*,_fm
= Fast and slow fault = Robust and rugged L ar
detection, Broken FB loop power supply & help to /"""""
detection be compliant with safety
standards ““:,n_g"m’g;m
HEFHE
= Latch PIN, brownout
- Adjustable dead-time 2T
= Adjustable soft start
= Enable capability PN .
= -40to 125 °C junction temperature operation range II‘ 220 WS Eig 1t
NCP1396A (12 V/Z3), NCP1396B (10 V/ia3h)
hinR A
- Flat TVs ITHEHERER

= NCP1396APG, NCP1396BPG: PDIP-16
= NCP1396ADR2G, NCP1396BDR2G: SOIC-16

= High Power LED Power Supplies
= High power AC adapters

\

BRHEREFHE UN
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NCP1607 % NCP1396H9100 W-200 WA X

Resonant Technology

ol 1 for Increased
Efficiency and Lower EMI
EMI frem ) ) /
Fiter | [~ o
NCP1607 J i / J
| - =

85 - 265 Vac

MER40250

]
el T
- L ‘
¥

) G

TLa31 | 3

Discontinuous Conduction Mode
and/or Critical Conduction Mode
for Optimal Topology

n s

NCP1607 A NCP1396 @ 90-264 Vac
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NCP1901 5 ¥iE! By i Hk+PFC
100 W-200 WA=

NCP1901 Efficiency vs Output Power

EMI

|

90.00 -

: — ¢ -

S Filter J;rrrqj; % % o500 //I

I I | A % 80.00
75.00 A
70.00 r

0 20

I

er (W)

Y
I E
)
:

I
;TITE

L

NCP 1901

D

[

S

[l
T [ 1]
B TAEAE B RE 35 2R B Bl E o == b KABRR FF X3
MR imtSE, T RIRIAEE!
AR R RIREAMABEERLIRE.
FNER el B I o
"BIE EMIRFFXRE. NCP1901 @ 90-264 Vac
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LEDBRH{RIP 21

FE iR

&4 LEDF BRI S RIPAEHTIE
[ M EA R > AR
“BPUESLEDRAARI A FE 1

[T 1 F

| -

: : I Control
CHrcuit

| " @ =,

| e -

' _)! ! MT4

i T i NUD47005% F3

| T

- PowerMiteZ}it

exxess [
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AC-DC LEDIREh A ELL

e NCP1015891 W-8 WA E

« NCP1015891 W-8 WA EGERH)

« NCP1028HI8 W-15 WA E

« NCP1351848 W-25 WA E

«  NCP1607/8898 W-25 WHE

« NCP16528950 W-150 WA

« NCP1607/8%NCP1377#950 W-150 WA X
« NCP1607/8%NCP1396#9100 W-200 WA
« NCP1901A9100 W-200 WA E

EE ZEXESSE N
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Wiz

« LEDBERRARY Y ZE R I

o ZiR-Ei(AC-DC) LEDHIIREN A =
o Hi-Hi(DC-DC) LEDRIIREh A %=
o LEDFHEFHERNAR

« Bt

ne»

ZEXESSE N
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DC-DCERRR A E

1 W-3 W MR11/MR16 B&ELEDKT:f
1 W-20 W HJELEDIFZh 2
20 W-60 WKIHZDC-DC LEDIR Zh 28

FHEGLEDIENHER

RHERLEGH UN
ON Semiconductor®



DC-DC 1 W-3 WE 3k

JENE

o IMAB[E: 5 V~28 Vdc

«  BER: = 90%

o ER: 350 mA; 700 mA;

o HE. %500 kHz~2 MHz;
« mE: -40~125 C

Iz

« MR11/MR16

FEih: CAT4201

RERESHS UN
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CAT4201f#ELEDIEBh &%

4201
® U] Lﬁ\g UJ ﬁg *E Hl.: Jfllr: '.Ir:i1.II::;I:=_r : |.|II‘:|I| ::flgl'N
« LED drive current up to 350 mA e
12V and 24 V system compatible Lvewr r T Y
« Handles transients up to 40 V e o
« Enable Pin . Q jf:“‘ _ | Jormecen] =
« Power efficiency up to 94 percent —|F e LU
 Drivesupto 7 LEDs in series (24 V =
systems) ;
@ e [T 5] vear
sho [
- ZHEAFRP % =
» Current limit and thermal protection | fstaiate

* Open LED Protection

Switching Waveforms

Efficiency vs. Input Voltage (2 LEDs)

o RBEEABFREFHIZN
 Reduces system complexity
» Critical Conduction Operation
 Improves efficiency

=i
A\ffeliv

4t Inductor
° id-ZE Gurreqt
e 5-lead thin SOT-23-5 (Imm height) s

100 I
150mA

EFFICIENCY [%]
oo
w

8 10 12 14 16 18 20 22 24

2yssiiv

INPUT VOLTAGE [V]

EEXIEEHB

ON Semiconductor”




CAT4201891 W-3 W DC-DCH=E

. D1 LED
D
-—o ”//
Ul D5
D2 A A CAT4201 [ D4 C1 l !\ LED
— c2 2 — | |
12 VAC —— > sw . |
L > nsET L1 D6 LED
D7 A A | R1 > CTRL
O]
R2
L 4 L 2 |
D8

CAT4201 3W @ 12 Vac

EEXRESH UN
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CAT4201: iFfLR

@) CAT4201-Automntive
e LED DRIVER

Watt

A E
LEDE#HR(1 W)

vEaAT R - é............................;

D—WA— ' pF—=0 [0+ e . 0 LCD-
1 H 0

PPN T ur ;
l n L{whnT | i o
CATAEN g] T EE _
RSET S : LCC
1L é [ LED module
) kSL

FaH

Gk e p] P
22 \J; Hi o
SIS A
1k£L i'.i';é{ H
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1 W-20 WEYDC-DCHJE [z FHE K

HAE
MINHEIE: 5 V~40 Vdc
BER : = 85%
W ER(IER): 350 mA; 700 mA;
SR : 1% 250kHz;
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DC-DC LEDIE =125

FEh: NCP3065/6
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(iR REFE B AT A 77 %

NCP1529 with small-signal transistor to reduce feedback voltage

LED current = VFB x R2 / (R1 x R4). With the chosen value, we get: 1A

R3 is a biasing resistor, it does not directly impact the current. The value has
been chosen to have roughtly the same current in the bipolar transistors.
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