LZC821

Active LED Current Ripple Filter Controller

General Description

LZC821
current ripple filter controller optimized for

is a high efficiency active LED

LED general lighting applications.

In order to achieve high input power factor,
small form factor and low bill of material cost,
single stage Power Factor Correction (PFC)
flyback topology is widely adopted in LED
general lighting applications. But this
topology has an intrinsic weakness, it is the
output LED current always has the 100Hz or
120Hz line frequency ripple, which may
cause visible flickering or interference with

video devices.

LZC821
current

is secondary side adaptive LED

regulator
automatically compensate the output voltage
ripple flyback
converter and regulates the forward current

controller which

from single stage PFC
flow through LED string always to be in

regardless
amplitude level of the LED current.

constant level the absolute

With Lozen’s proprietary output voltage
ripple detection and LED current regulation
technology, LZC821 adaptively adjust the on
resistance of the LED current regulation
switch to make the power loss in LED
current regulation circuit always at the

minimum level. Therefore, high power
efficiency is still maintain for LED lighting

system with LED current ripple free.

Under LED string short circuit condition,
LZC821 automatically turns the LED current
regulation switch into fully on condition to
minimize the power consumption on the
switch. It avoid the LED current regulation
switch from overheat damage.
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Features

e Automatic PFC output voltage ripple
compensation

e Removes line frequency ripple from LED
current

e Adaptive LED
resistance control

current  switch on
e High power efficiency

e  Support LED String hot plug in and out
e Very few external components’

e Small SOT23 package

e Protection Features
> Over temperature protection
» VCC voltage clamping function
> LED Short Circuit Protection

Simplified Application circuit

LEDP  CMP
VCC  GND
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Pin Diagram
@)
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— VCC GND 4@

LZC821 Pin Assignment

Absolute Maximum Rating

Symbol Parameter Rating
VCC Maximum supply voltage on VCC pin 28.0V
Viepp Input Voltage to LEDP Pin -0.3V to 6.0V
VLEDN Input Voltage to LEDN Pin -0.3V to 6.0V
Vemp Input Voltage to CMP Pin -0.3V to 6.0V

. HBM Model >2000V
ESD Capability -
Machine Model >200V
Thax Maximum Operating Junction Temperature® 125°C
Tsta Storage Temperature Range -55°C to 150°C
Confidential Page 2 Ver:0.5

Patent Pending



LZC821

Active LED Current Ripple Filter Controller

LOZEM TECHHWOLOGY IMC

Block Diagram

| VCC
Reference
. &Bias
LEDP Ripple
Detection [ GND
! Driver DRV
LEDN -
|
Over
CMVP Temperature
Protection
Figure 1
Pin Functions Description
Pin Q@
Name /0 Description
No.
LEDN I 1 LED string cathode voltage feedback pin.
LEDP 110 2

LED power line ripple voltage and frequency detection input.

VCC Power 3

Power Supply of IC

GND Power 4

GND of IC

CMP I 5 Loop compensation for constant current regulation.
DRV O 6 Driver output for external LED current regulation transistor.
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Electrical Characteristics
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(Ta=25°C and VCC=15V if not otherwise noted)

. Limits .
Symbol Parameter Test Conditions - Unit
Min. | Typ. | Max.
VCC pin
lvee Operating Current 1.5 mA
VCCon Turn-on Threshold Voltage 45 \'%
VCCorr Turn-off Threshold Voltage 3.5 \Y
VCC starts to sink current
VCCCLAMP 13 V
voltage
Clamp current when VCC
IveccLamp X 5 mA
is over 13V
LEDP pin
Low level | Lowest clamping voltage of 0.1 v
clamp LEDP pin ,
High level | Highest clamping voltage 5 v
clamp of LEDP pin
DRYV pin
High level | vee | v
OTP!
Protection threshold when .
TeroTeCT o 124 | 126 | 130 C
temperature rising
Protection threshold when .
TRreLEASE . 107 | 110 | 116 C
temperature rising
Note !: Parameters are guaranteed by design, not tested during production test.
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Detail Functions Description

Refer the block diagram in figure 1, page 3 and reference application circuit in figure 2, page 7. All the
parameters discussed below are typical values.

Startup

When voltage on VCC pin is higher than approximately 4.5V, LZC821 starts operation. When voltage
at VCC pin drops below approximately 3.5V.

Active LED Current Filter Operation

LZC821 is a secondary side LED current filter controller. It drives an external power MOSFET (Q2) to
regulate the the voltage across the LED string always in constant level under all LED current level
conditions.

The ripple voltage and frequency is detected at LEDP pin through capacitor C3 connected between
this pin and Cathode of the LED string. To effectively detect the 100Hz or 120Hz low frequency line
ripple, 1.0uF or higher value capacitor is recommended for C3.

The voltage at cathode of the LED string is detected through LEDN pin. LZC821 automatically adjust
the on resistance of the the external power MOSFET to make the voltage at LEDN always follows it at
LEDP. Therefore, the voltage across the LED string is always in near constant level regardless the
amplitude of the LED. LED current is effectively filtered out by adaptive on resistance of the external
LED current switch. To avoid LEDN pin get over voltage stress under LED string hot plug in and out
condition or short circuit condition, an approximately 100kQ resistor (R8) is recommended connect
between LEDN pin and cathode of the LED string.

LED String Short Circuit Protection

Under LED string short circuit condition , LZC821 turns the LED current regulation switch into fully on
condition to minimize the power consumption on the switch. To speedup the protection response time,
a 10kQ resistor(R12) is recommended connect between gate and drain of the external LED current
switch(Q2). LZC821 will resume normal operation once the short circuit condition is removed.

Over Temperature Protection

When the junction temperature of LZC821 exceeds approximately 126°C, it turns the LED current
regulation switch into fully on condition to minimize the power consumption on the switch. When the
junction temperature drops below approximately 110°C, LZC821 resumes normal operation.

VCC Voltage Clamping Function Protection
To protect VCC pin from over voltage damage, LZC821 feature VCC pin voltage clamping function.
When voltage at VCC pin exceeds approximately 13V, LZC821 starts to sink current into IC in order to
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clamp the voltage at VCC pin. The maximum sink current capability is approximately 5SmA.

To effective clamping the VCC pin voltage at 13V, a current limit resistor R5 should be selected
properly to limit the maximum current into VCC pin. But the resistor value too high will limit the
current supply to maintain the IC normal operation . To have proper operation, the current limit
resistor value can be selected approximately according equation:

VLED+ -8V >R > VLED+ —13V
LsmA ~ M 5mA
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Patent Pending



LZC821

Active LED Current Ripple Filter Controller

A o

LOZEW TECHHOLOGY IHWC

Reference Application Schematic
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Package information

COMMON DIMENSIONS

) o N LH“‘ (UNITS OF MEASURE=MILLIMETER)
SYMBOL MIN NOM MAX
A - - 1.25
Al 0 - 0.15
A2 1.00 70 | 190
t A3 0.80 0.65 0.70
5 0.36 - 0.50
b1 0.36 | 038 | 045
c 0.4 | 0.20
| ci 0.14 | 0.5 6.16
] 2.826 | 2.926 | 5026
E 2.60 2.80 | 3.00
£l 1526 | 1626 | 1728
5 0.0 | 0.5 1.00
] f el 1.80 .80 | 2.00
] L 0.25 | 0.45 | 0.60
L1 0.59REF
/ 1 L2 0.258SC
PN |, R 0.10 -
ol 4{$|3 ZO@ ‘ & Fa'\ JGIT 0 - [],E).L
01 B 5 T
| A7 & - 3
7 T
} NOTES:
ALL DIMENSIONS REFER TO JEDEC STANDARD MO—178 AB
DO NOT INCLUDE MOLD FLASH OR PROTRUSIONS,

/A BODY LENGTH INCLUDING MOLD PRUTRUSIONS SHALL NOT
EXCEED 3.1mm.

Shus

Compliant to JEDEC Standard MS12F
Controlling dimensions are in inches; millimeter dimensions are for reference only
This product is RoHS compliant and Halide free.
Soldering Temperature Resistance:
[a] Package is IPC/JEDEC Std 020D Moisture Sensitivity Level 1
[b] Package exceeds JEDEC Std No. 22-A111 for Solder Immersion Resistance; package can withstand 10 s immersion < 270°C

Dimension D does not include mold flash, protrusions or gate burrs. Mold flash, protrusions or gate burrs shall not exceed 0.15 mm per end.
Dimension E1 does not include inter-lead flash or protrusion. Inter-lead flash or protrusion shall not exceed 0.25 mm per side. D and E1
dimensions are determined at datum H. The package top may be smaller than the package bottom. Dimensions D and E1 are determined at the
outer most extremes of the plastic boxy exclusive of mold flash, tie bar burrs, gate burrs and inter-lead flash, but including any mismatch between
the top and bottom of the plastic body.

Ordering Information

Part Number Package Top Marking Free Air Temperature (Ta)
LzC821 SOT23-6 LzC821 -40°C~+105TC
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IMPORTANT NOTICE

Lozen and its subsidiaries reserve the right to make changes to their datasheets, application notes and/or
products or to discontinue any product or service without notice, and advise customers to obtain the latest
version of relevant information to verify, before placing orders, that information being relied on is current
and complete.

Customer acknowledges that Lozen products are not designed, manufactured or intended for incorporation
into any systems or products intended for use in connection with life support or other hazardous activities
or environments in which the failure of the Lozen products could lead to death, bodily injury, or property
or environmental damage ( “High Risk Activities ” ). Lozen hereby disclaims all warranties, and Lozen will
have no liability to Customer or any third party, relating to the use of Lozen products in connection with
any High Risk Activities.

Lozen warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with Lozen’ s standard warranty. Testing and other quality control techniques are used to the
extent Lozen deems necessary to support this warranty. Except where mandated by government
requirements, testing of all parameters of each product is not necessarily performed.

Lozen assumes no liability for applications assistance or customer product design. Customers are
responsible for their products and applications using Lozen components. To minimize the risks associated
with customer products and applications, customers should provide  adequate design and operating
safeguards.  Any support, assistance, recommendation or information that Lozen may provide to you
(including, without limitation, regarding the design, development or debugging of your circuit board or
other application) is provided “ASIS.” Lozen does not make, and hereby disclaims, any warranties
regarding any such support, including, without limitation, any warranties of merchantability or fitness for a
particular purpose, and any warranty that such Support will be accurate or error free or that your circuit
board or other application will be operational.

No portion of Lozen specifications/datasheets or any of its subparts may be reproduced in any form, or by
any means, without prior written permission from Lozen.

Copyright © 2012-2014, Lozen Technology Inc.
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