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LC5550LD PWM 

LED IC

IC MOSFET IC 1
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DIP8 

 

 

 

 

 

 

 

 

 

 

 

 

l PWM  

l  

 

l  

l  

Vcc

Vcc

 

l  

l  

l  

(OCP) -------  

(OVP) -------  

(OLP) -------  

(TSD) ----------  

 

 

l LED  

l LED  

 

 

 
MOSFET PWM  

fOSC (TYP) 

 

tON(MAX) (TYP) 

POUT* 

AC230V / Universal VDSS (MIN) RDS(ON) (MAX) 

LC5555LD 650V 3.95Ω 72kHz 9.3µs 13W / 10W 

LC5556LD 650V 1.9Ω 60kHz 11.2µs 20W / 16W 

* 120% 140%
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1.  

·  

· IC (+) (−)  

·  Ta=25°C 

 
 

     

  8 – 1 IDPEAK 
2.5 A LC5555LD 

4.0 A LC5556LD 

 
 

8 – 1 EAS 
47 mJ LC5555LD 

86 mJ LC5556LD 

  2 – 1 VCC 35 V  

O C P   3 – 1 VOCP −2.0 +5.0 V  

C O M P   4 – 1 VCOMP −0.3 +7.0 V  

I S E N S E   6 – 1 VSEN −0.3 +5.0 V  

M O S F E T   8 – 1 PD1 0.97 W 
 

15mm×15mm 

  ― TOP −55 +125 °C  

  ― Tstg −55 +125 °C  

  ― Tch +150 °C  
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2.  

·  

· IC (+) (−)  

 

2.1  

 Ta=25°C VCC=20V 

    
 

  
MIN TYP MAX 

         

  2 – 1 VCC(ON) 13.8 15.1 17.3 V  
 * 2 – 1 VCC(OFF) 8.4 9.4 10.7 V  

  2 – 1 ICC(ON) ― ― 4.7 mA  

  8 – 1 VSTARTUP 18 21 24 V  

  2 – 1 ICC(STARTUP) −8.5 −4.0 −1.5 mA VCC= 13V 

 * 2 – 1 VCC(BIAS) 9.5 11.0 12.5 V  

         

P W M   8 – 1 fOSC 
60 72 84 kHz LC5555LD 

50 60 70 kHz LC5556LD 

  8 – 1 tON(MAX) 
8.0 9.3 11.2 µs LC5555LD 

9.0 11.2 13.4 µs LC5556LD 

C O M P   4 – 1 VCOMP(MIN) 0.30 0.55 0.80 V  

  6 – 1 VSEN(TH) −0.21 −0.2 −0.19 V  

  4 – 1 ISEN(SOURCE) −36 −24 −12 µA  

  4 – 1 ISEN(SINK) 12 24 36 µA  

  3 – 1 tON(LEB) ― 600 ― ns  

1  3 – 1 VBD(TH1) 0.14 0.24 0.34 V  

2  3 – 1 VBD(TH2) 0.11 0.16 0.21 V  

         

  3 – 1 VOCP −0.92 −0.8 −0.68 V  

O C P   3 – 1 IOCP −120 −40 −10 μA  

O C P O V P   3 – 1 VBD(OVP) 2.2 2.6 3.0 V  

O L P   4 – 1 VCOMP(OLP) 4.1 4.5 4.9 V  

V C C O V P   2 – 1 VCC(OVP) 28.5 31.5 34.0 V  

  ― Tj(TSD) 135 ― ― °C  

* VCC(BIAS)> VCC(OFF)  

 

2.2 MOSFET  

 Ta=25°C 

    
 

  
MIN TYP MAX 

  8 – 1 VDSS 650 ― ― V  

 
 

8 – 1 IDSS ― ― 300 μA  

O N   8 – 1 RDS(ON) 
― ― 3.95 Ω LC5555LD 

― ― 1.9 Ω LC5556LD 

  8 – 1 tf 
― ― 250 ns LC5555LD 

― ― 400 ns LC5556LD 

  ― θch-c 
― ― 42 °C/W LC5555LD 

― ― 35.5 °C/W LC5556LD 
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3.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.  

 

   

1 S/GND MOSFET GND 

2 VCC  

3 OCP/BD 
 

 

4 COMP  

5 NF *  

6 ISENSE  

7 ―  

8 D/ST MOSFET  

*NF 5 S/GND  

1  

 

1

5

6

7

8

4

3

2

S/GND

VCC

OCP

COMP NF

ISENSE

D/ST
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5.  

LC5550LD PWM IC

 5-1 PWM “8.3 PWM “  

 5-2 PWM (D7, D8, 

R7, C8) OCP/BD

OCP/BD PWM

“8.4 “  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 5-1 1 PWM  

 5-2 2  

D1 D2

D3 D4

C1

C3 C4 C5

D5

R2

R3 R4

C2

C6

C7

R1 D6

LED

L1

R5

D/ST

ISENSE

NF

OCP/BD

S/GND

COMP
U1

8

6

5 4

3

2

1

C
o

n
tr

o
1

VAC

VCC

LC5550LD

R6

D1 D2

D3 D4

C1
CV

C3 C4 C5

D5

R2

R3 R4

C2

C6 C8

C7

R1

R7

D6

D7 D8

LED

L1

R5

D/ST

ISENSE

NF

OCP/BD

S/GND

COMP
U1

8

6

5 4

3

2

1

C
o
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o
1
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VCC
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6.  

DIP8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

NOTES: 

1) mm 

2) Pb (RoHS )  

 

 

 

 

7.  

 

 

 

 

 

 

 

 

 

 

 

1

8

Part Number
L C 5 5 5 ×

S K Y M D L

Sanken Control Number

Lot Number

Y = Last digit of year (0 to 9)

M = Month (1 to 9,O,N or D)

D = Period of days (1 to 3)

1 : 1st to 10th

2 : 11th to 20th

3 : 21st to 31st
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8.  

IC “+” “−”  

LC5555LD TYP  

 

8.1  

8.1.1  

 8-1 VCC

Vo IC

 IC

D/ST IC

ICC(STARTUP)= −4.0mA VCC

C2 VCC

VCC(ON)= 15.1V IC

IC

 

C2 C2

0.22μF 22μF

1  

 

)STARTUP(CC

)INT(CCCC(ON)

START
I

VV
C2t

-
´   ------------ (1) 

 tSTART   s  

 VCC(INT)  VCC  V  

 

 

8.1.2 UVLO Undervoltage Lockout  

 8-2 VCC ICC VCC VCC(ON)= 15.1V

VCC VCC(OFF)= 9.4V

UVLO Undervoltage Lockout

 

VCC

20V  

 

 

( ) ( )
MIN)OVP(CCCCMAX)BIAS(CC

V)V(5.28VV)V(5.12 <<  

D1 D2

D3 D4

C1 D5

R3 R4

C2

R1 D6

L1

D/ST S/GND
8

2

1

C
o

n
tr

o
1

VAC

VCC

LC5550LD

VO

 8-1  VCC  

ICC

ICC ON = 4.7mA
MAX

9.4V
VCC OFF

15.1V
VCC ON

VCC

 8-2  VCC ICC 
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VO IC

 8-1  

D7 IC  8-3

VCC IC  8-4  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D5

R3 R4

C2

R1 D6

L1

D/ST S/GND
8

2

1

C
o

n
tr

o
1 VCC

LC5550LD

D7

D5

R3 R4

C2

R1 D6

T1

D/ST S/GND
8

2

1

C
o

n
tr

o
1 VCC

LC5550LD

 8-3 VCC VCC > VCC(OVP)MIN  

 8-4 VCC VCC < VCC(BIAS)MAX  VCC > VCC(OVP)MIN  

Not 
Reco

mmen
ded

 fo
r N

ew
 D

esi
gn

s



  LC5550LD  Rev. 1.2              

Copy Right: SANKEN ELECTRIC CO., LTD.  Page.11 

8.1.3  

 8-5 VCC  

VCC VCC(OFF)= 9.4V

VCC VCC(BIAS) = 11.0V

 

VCC VCC(BIAS) VCC

VCC  

C2

VCC  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ICVCC

VCC(ON)= 15.1V

VCC(BIAS)= 11.0V

VCC(OFF)= 9.4V

 8-5 VCC  
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8.1.4  

8-6 COMP

VCOMP(MIN)= 0.55V  

 

· VCC VCC(OFF)  

· OLP  

COMP OLP VCOMP(OLP)= 4.5V  

 

 

8.1.5  

IC COMP VCOMP(MIN)= 0.55V PWM

PWM fOSC 72kHz LC5556LD 60kHz  

OCP 1 VBD(TH1)= 0.24V

QR  8-7 PWM QR

8-6 A OCP  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

COMP

VCC

IOUT

(LED

ID

IC

VCOMP(MIN)= 0.55V

VCC(BIAS)= 11.0V

S/GND

PWM

A

QR

S/GND

GND(IOUT)

S/GND

VBD
PWM QR

S/GND

GND ID

ID

VBD(TH1)

 8-7  OCP  

8-6  
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8.2  

 8-8 LC5550LD COMP  8-9

 

 

 

 8-9 LC5550LD

VSEN(TH)= −0.2V OTA COMP

 

COMP FB

IC OSC

IC OSC PWM

 

COMP C4 1.0 4.7µF

R2 100 220Ω  

 

ISENSE R2 C5

R2 ISENSE

40µA LED

R2 220Ω C5

0.1µF  

 

 

 

· LED  

ISENSE

OTA COMP

 

 

· LED  

COMP

 

 

 

 8-10  

COMP EIN  8-1 C1 Duty

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

C4

ROCP

S/GND

COMP

OCP
D7

R5

1

3

4

LC5550LD

 8-8 COMP  

COMP
LC5550LD

OSC

COMP

S/GND

ISENSE

4

1

6

COMP

OSC

ON

LED

OTA

FB

C4

R2

C5

 8-9  

EIN

S/GND

 8-10  
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8.3 PWM  

 8-11 PWM  8-12

 8-11

PWM  

 

PWM  

MOSFET

MOSFET

 8-12 ION  

 

 

LED R3 R4 ISENSE VISENSE

“8.2 “

VISENSE MOSFET

MOSFET  

 

PWM  

MOSFET L1

D5  

PWM L1

 8-12 IOFF

 

 

 

PWM  (t=1/fOSC) MOSFET

PWM

 

 

 

ISENSE

R3
D/ST

L1

LC5550

VISENSE

MOSFET

IOFF VLED

S/GND

Control

ION

D5

R4

 8-12  

VISENSE

LED

ILED

ION IOFF

OFFON OFF

ION IOFF

ON

MOSFET

1/fosc1/fosc

 8-11  
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8.4  

 8-13 MOSFET

L1 VDS L1

L CV  

VDS MOSFET

 8-14 VDS

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VDS 0

IOFF 0

ID 0

tON

V
CL ´p

ONDLY
t

tONDLY

 8-14  (VDS ) 

D5

R3 R4

C6

L1

D/ST S/GND
8 1

R5

LC5550LD

3OCP/BD

CV

2VCC C8

C4

D7 D8

R1 D6

R7

R6

 8-13 OCP/BD  
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MOSFET D7, D8, R7, C8 OCP/BD

VBD  

MOSFET VBD 1 VBD(TH1)= 0.24V

MOSFET VBD VBD 2 VBD(TH2)= 0.16V

MOSFET VBD VBD(TH2) IC

VBD(TH1) OCP/BD  

 

 8-15  

tONDLY VDS

VBD(PK) tQR R5 R7

VBD(PK)= 1.5 2.0V tQR  ≥ 1.2µs

 

· R5 100 330Ω 

· C6 100pF 470pF 

· R7  

R7 VCC VBD(PK) ≥ VBD(TH1)

VCC VBD(PK)< OVP

VBD(OVP)= 2.6V  

R7 ROCP<< R5 ROCP (3)  

 

( )
B D ( P K )

F)PK(BDCC

V

RVVV
R7

5´2--
=   ---------- (3) 

 

VCC 16V R5= 220Ω VBD(PK)= 1.5V D7 D8

VF= 0.8V R7 1.89kΩ E 1.8kΩ  

 

tQR  

R5  

R7 VBD(PK)  

CV  

CV MOSFET IC

 

 

· D7 D8 

 

 

· C8  

MOSFET tONDLY C8 C8

MOSFET VDS VBD ID

C8  

C8 1000pF  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VBD

VBD(TH1)= 0.34V(MAX)

tQR ≥ 1.2µs

VBD(TH2)= 0.21V(MAX)

VBD(PK)= 1.5 2.0V
2.6V

 8-15  

Not 
Reco

mmen
ded

 fo
r N

ew
 D

esi
gn

s



  LC5550LD  Rev. 1.2              

Copy Right: SANKEN ELECTRIC CO., LTD.  Page.17 

8.5  OVP  

OVP VCC OCP/BD 2 OVP

VCC VCC(BIAS)= 11.0V

VCC

VCC(OFF)= 9.4V  

VCC VCC(OFF)  

 

 

8.6 VCC VCC_OVP  

 8-16 VCC_OVP

VCC VCC OVP VCC(OVP)= 31.5V

VCC_OVP

LED

VCC

VCC_OVP  

 5-1  5-2

VCC_OVP VOUT(OVP)

31.5V VCC

 8-17 D9

VOUT(OVP) 31.5V + VZENOR  

 

VCC_OVP IC

VCC

VCC_OVP

IC

D/ST S/GND IC

VSTARTUP VCC

 

 (  5-1  5-2 R6) 

VSTARTUP

VO(MAX)  0.7mA × R6

 

LED

R6  

VCC

VCC(OFF)  

 

 

 

 

 

 

 

 

COMP

Vo

VO(MAX) = 0.7mA × R6

ID

VCOMP(MIN)= 0.55V

Vcc

VCC(OFF)= 9.4V

VCC(BIAS)= 11.0V

VCC(OVP)= 31.5V

VOUT(OVP)

 8-16 VCC_OVP  

D5

R3 R4

C6

L1

D/ST S/GND
8 1

R5

LC5550LD

3OCP/BD

CV

2VCC
C8

C4

D7 D8

R1 D6

R7

D9

 8-17 VCC  
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8.7 OCP OCP_OVP  

 8-18 OCP_OVP OCP/BD VCC D10

OCP_OVP  

 8-19 OCP_OVP OCP OCP OVP VBD(OVP)= 2.6V

5V OCP_OVP

 

 

VCC VCC(OFF)  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D5

R3 R4

C6

L1

D/ST S/GND
8 1

R5

LC5550LD

3OCP/BD

CV

2VCC C8

C4

D7 D8

R1 D6

R7

D10

 8-18 OCP_OVP  

ID

VCC

VBD(OVP)= 2.6V

OCP

VCC(OFF)= 9.4V
VCC(BIAS)= 11.0V

 8-19 OCP_OVP  
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8.8  OLP  

OLP OCP

 

COMP  8-20 OLP  8-21

VCC VCC

 VCC(BIAS)= 11.0V VCC  

ISENSE ISENSE VSEN(TH)= −0.2V

IC OTA COMP COMP C4

COMP OLP VCOMP(OLP)= 4.5V 8.5 OVP

 

VCC VCC(OFF)  

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

D5

R3 R4

C4

L1

D/ST

S/GND
8

3

1

COMP

LC5550LD

7V Reg

OTA

6
ISEN

 8-20 COMP  

VCOMP(OLP)= 4.5V

COMP

VCC

ID

VCC(BIAS)1= 11.0V
VCC(OFF)= 9.4V

 8-21 OLP  
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8.9 OCP  

OCP MOSFET

 

MOSFET  8-22

OCP/BD S/GND R3

VR3 R5

OCP/BD VR3 5

MOSFET  

 

( )OCPOCPR IRVV ´5+-=3  --------------------- (5) 

 

 VOCP  (−0.8V  

 R5  R5  

 IOCP   OCP/BD −40μA  

 

 

OCP/BD  

· R5  

100 330Ω  

· C6  

C6 100pF 470pF

OCP

 

 

OCP/BD MOSFET

OCP MOSFET  

MOSFET tON(LEB)= 600ns

 

 

 8-23 OCP/BD tON(LEB)

 

tON(LEB)

 

· VDS  

· CV  

 

 

 

D5

R3 R4

C6

L1

D/ST S/GND
8 1

R5

LC5550LD

3
OCP/BD

-0.6V

LOGIC DRIVE

Reg

CV

 8-22 OCP  

VROCP

OCP
tON(LEB)

S/GND

 8-23 OCP ( ROCP ) 
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8.10 (TSD)  

IC Tj(TSD)= 135°C(MIN) 8.5 OVP

 

VCC VCC(OFF)  

 

 

8.11  

MOSFET

tON(MAX)= 9.3μs LC5556LD 11.2μs  8-24  

MOSFET tON(MAX)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

VDS

ID

 8-24  
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9.  

l LED 

IC LED VLED VAC VAC VLED

LED  

VLED= 9 60V  

 

 

l D5 

MOSFET L1 LED  

trr  

trr MOSFET IC

IC

trr 30ns  

 

 

l R3 

R3

R3  
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l  

 

l 

 

l 

 

l 

 

 

 

l 

 

 

IC

 

l 

 

l  

l  

l  
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