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W Description
The LC5581AS and LC5581LS are quasi-resonant LED driver ICs. The ICs can also operate in PWM mode. The ICs provide
the systems that can comply with the harmonics standard (IEC61000-3-2 Class C) in all conditions, including a light load
condition. These systems, moreover, can be achieved by 1 converter system that requires no input electrolytic capacitor.
The ICs employ the average current and quasi-resonant controls: the average current control realizes high power factors,
whereas the quasi-resonant control contributes to high efficiency and low noise.
The ICs have a high voltage (800 V) startup circuit that can use power MOSFETs up to 800 V, achieving a safe power
supply that is hard to be broken even in an area with unstable input voltages. The ICs also have an analog dimming
function that offers dimming by applying external voltages and a standby function.
The ICs can be used for flyback isolated and non-isolated circuits, and non-isolated buck converter circuits, configuring
the optimal circuit according to your application.
We offer two different types of products: the LC5581AS of the auto-restart type and the LC5581LS of the latch type.

m Package W Application ~]

VSOP16 * LED Lighting Equipment

’ such as Base Lighting and Downlight
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Product Overview

H Description m Typical Application

* Built-in 800 V High Voltage Startup Circuit
High Power Factor Achieved by Average Current Control
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Analog Dimming Function

Bias Assist Function that Includes Two Types

that are Activated at Different Voltage Levels
(Smaller capacitor of VCC pin)

Standby Function
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« COMP Pin Fast Charging Function E T %
(Shorter Time from Startup to LED Lighting) = = I S *
. ) . {3? LC5581AS/LS D7 VSOP16
W Specifications .
 Gate Drive Output Voltage, Vpry = 8.2V © T ,
» DRV Pin Output Impedance, Rpgysource = 45 Q ="

DRV Pin Input Impedance, Rppysing = 15 €

B Selection Guide

Overcurrent Overload Protection

Part Number

Operation Mode

Startup Circuit Vst

Protection (OCP)

(OLP)

Overvoltage
Protection (OVP)

LC5581AS

LC5581LS

PWM (60 kHz)
/Quasi-resonant

800 V

Pulse-by-pulse

Auto-restart

Auto-restart

Latched
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Supporting Voltages of up to 800 V Sanlen

The IC has the startup circuit of 800 V. u Pin Configuration Definitions
The VSOP16 package has a body size equivalent to the SOPS. —IsENsEC]T 76— VREF
In order to support voltages of 800 V in a small package, the IC has NCE—2 15 —INC
. . . . . NC/3 141 COMP
NC pins for all the pins between the high-voltage pin (pin 8) and the 5 31mm NC—] 4 o
low-voltage pin (pin 1). (min.) NCC—s 12 INC
. . NCC—le6 11 [—VCC
This keeps enough creepage distance of >2.31 mm. Np— 10— GND
_ v
B Physical Dimensions o STE—# P—IDRV
i oL T :
H H H H H H H F = - Part Pin Description
iy Number Name
Ad 1 ISENSE | Feedback current detection
_________ i IR 2t07 (NC) | No connection
= & o 8 ST Startup current input
O I = 9 DRV | Drive output
H H H H H H H ""ﬁ:‘: 10 GND | Ground
—a L 0-275TYP ' Power supply voltage input for control
- R = E'_'h‘;'; 11 VCC part and overvoltage protection signal
- v input
= 12 (NC) | No connection
» Compact package equivalent to SOP8 . ocp | Input for overcurrent protection and
. Pin 2t in7 NC pi quasi-resonant signal
I Oy 4 alre Al 14 COMP | Feedback phase compensation
= Keeps creepage distance between high 15 (NC) | No connection
to low voItage pins of >2.31 mm 16 VREF :?]irr)r;r:ing signal input and standby signal
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Shorter Time from Startup to LED Lighting

In general, lighting equipment should light up immediately after power-on. W Startup Operation
However, general power supply ICs have the soft start function to reduce <Conventional ICs>

Tek Stop

stresses on components at startup, which causes a delay in lighting the
LEDs at power-on.

To solve this problem, the IC has the COMP fast charging function and the
bias assist function that includes two types that are activated at different

| Startup Time: 430 ms R

T

... 11V-Bias Assist -

Fimes .-5-.-.:) =

voltage levels. This shortens the LED lighting start time at startup while

maintaining the soft start function.
VCC Capacitor 22puF

|

apnt

(Electrolytic capacitor) ¥

B COMP Fast Charging Function

The COMP pin capacitor is rapidly charged at IC startup to allow the

E : %
IR g e ——
SRS T

voltage to rapidly reach the COMP pin voltage during normal operation.

B The Bias Assist Function that Includes Two Types
The IC has the bias assist function that includes two types that are activated
at startup and normal operation. The threshold value of the bias assist
function at startup is set as high as 16 V, which provides a margin for the

<LC5581AS/LS>
T
Startup Time: 180 ms

16V Bias Assist |
1 .

operation stop voltage, Vec o= 9.4 V. This reduces the capacitance of a
capacitor connected to the VCC pin. Though conventional ICs require an

electrolytic capacitor of about 22 uF, a ceramic capacitor of about 4.7 pF BT COMP pin fast charging
i i i i i VCC Capacitor 4.7puF - : - :
can be used for the IC. This results in a shorter VCC pin charging time. (Ceramfii’c capacitoir*) . T L
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Analog Dimming Function and Standby Function

SanKen

The IC uses the analog dimming function and the standby function by applying an external DC voltage to the VREF pin.

Hm Analog Dimming Function
When using the dimming function, change the voltage
applied to the VREF pin. The analog dimming voltage ranges
from 1.4V to 3.8 V.
If the dimming function is not used, no voltage is required to
be applied to the VREF pin.

m Standby Function (Vg < 0.7 V)
When the VREF pin voltage is reduced to < 0.7 V, the IC
enters standby operation, and then stops oscillating.
When the IC recovers from standby operation, the VREF pin
voltage should be set to >1.4 V. The IC starts oscillating in
the soft start mode.

Error Amplifier Reference Voltage, Vigenerhy (V)
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Important Notes

All data, illustrations, graphs, tables and any other information included in this document (the
“Information”) as to Sanken’s products listed herein (the “Sanken Products”) are current as of the date
this document is issued. The Information is subject to any change without notice due to improvement of
the Sanken Products, etc. Please make sure to confirm with a Sanken sales representative that the
contents set forth in this document reflect the latest revisions before use.

The Sanken Products are intended for use as components of general purpose electronic equipment or
apparatus (such as home appliances, office equipment, telecommunication equipment, measuring
equipment, etc.). Prior to use of the Sanken Products, please put your signature, or affix your name and
seal, on the specification documents of the Sanken Products and return them to Sanken. When
considering use of the Sanken Products for any applications that require higher reliability (such as
transportation equipment and its control systems, traffic signal control systems or equipment,
disaster/crime alarm systems, various safety devices, etc.), you must contact a Sanken sales
representative to discuss the suitability of such use and put your signature, or affix your name and seal,
on the specification documents of the Sanken Products and return them to Sanken, prior to the use of the
Sanken Products. The Sanken Products are not intended for use in any applications that require extremely
high reliability such as: aerospace equipment; nuclear power control systems; and medical equipment or
systems, whose failure or malfunction may result in death or serious injury to people, i.e., medical devices
in Class Il or a higher class as defined by relevant laws of Japan (collectively, the “Specific Applications”).
Sanken assumes no liability or responsibility whatsoever for any and all damages and losses that may be
suffered by you, users or any third party, resulting from the use of the Sanken Products in the Specific
Applications or in manner not in compliance with the instructions set forth herein.

In the event of using the Sanken Products by either (i) combining other products or materials or both
therewith or (ii) physically, chemically or otherwise processing or treating or both the same, you must
duly consider all possible risks that may result from all such uses in advance and proceed therewith at
your own responsibility.

Although Sanken is making efforts to enhance the quality and reliability of its products, it is impossible to
completely avoid the occurrence of any failure or defect or both in semiconductor products at a certain
rate. You must take, at your own responsibility, preventative measures including using a sufficient safety
design and confirming safety of any equipment or systems in/for which the Sanken Products are used,
upon due consideration of a failure occurrence rate and derating, etc., in order not to cause any human
injury or death, fire accident or social harm which may result from any failure or malfunction of the
Sanken Products. Please refer to the relevant specification documents and Sanken’s official website in
relation to derating.

No anti-radioactive ray design has been adopted for the Sanken Products.

The circuit constant, operation examples, circuit examples, pattern layout examples, design examples,
recommended examples, all information and evaluation results based thereon, etc., described in this
document are presented for the sole purpose of reference of use of the Sanken Products.

Sanken assumes no responsibility whatsoever for any and all damages and losses that may be suffered by
you, users or any third party, or any possible infringement of any and all property rights including
intellectual property rights and any other rights of you, users or any third party, resulting from the
Information.
No information in this document can be transcribed or copied or both without Sanken’s prior written
consent.
Regarding the Information, no license, express, implied or otherwise, is granted hereby under any
intellectual property rights and any other rights of Sanken.
Unless otherwise agreed in writing between Sanken and you, Sanken makes no warranty of any kind,
whether express or implied, including, without limitation, any warranty (i) as to the quality or
performance of the Sanken Products (such as implied warranty of merchantability, and implied warranty
of fitness for a particular purpose or special environment), (ii) that any Sanken Product is delivered free of
claims of third parties by way of infringement or the like, (iii) that may arise from course of performance,
course of dealing or usage of trade, and (iv) as to the Information (including its accuracy, usefulness, and
reliability).
In the event of using the Sanken Products, you must use the same after carefully examining all applicable
environmental laws and regulations that regulate the inclusion or use or both of any particular controlled
substances, including, but not limited to, the EU RoHS Directive, so as to be in strict compliance with such
applicable laws and regulations.
You must not use the Sanken Products or the Information for the purpose of any military applications or
use, including but not limited to the development of weapons of mass destruction. In the event of
exporting the Sanken Products or the Information, or providing them for non-residents, you must comply
with all applicable export control laws and regulations in each country including the U.S. Export
Administration Regulations (EAR) and the Foreign Exchange and Foreign Trade Act of Japan, and follow
the procedures required by such applicable laws and regulations.
Sanken assumes no responsibility for any troubles, which may occur during the transportation of the
Sanken Products including the falling thereof, out of Sanken’s distribution network.
Although Sanken has prepared this document with its due care to pursue the accuracy thereof, Sanken
does not warrant that it is error free and Sanken assumes no liability whatsoever for any and all damages
and losses which may be suffered by you resulting from any possible errors or omissions in connection
with the Information.
Please refer to our official website in relation to general instructions and directions for using the Sanken
Products, and refer to the relevant specification documents in relation to particular precautions when
using the Sanken Products.
All rights and title in and to any specific trademark or tradename belong to Sanken and such original right
holder(s).
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