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& F R F A Dimmable Non-isolated Buck APFC LED Driver
Description Features

BP2318 is a high precision non-isolated buck APFC B Active-PFC for High PF and Low THD
System Efficiency up to 95%
Dimming interface available

+3% LED Output Current Accuracy
Excellent Line and Load Regulation
Critical Conduction Mode Operation
Ultra Low (33uA) Start Up Current

LED Short/Open Protection

LED driver, specially designed for universal mains
with constant current control. The driver with on-chip
PFC circuit achieves high power factor, low THD
and high efficiency. BP2318 operates in Critical
Conduction Mode. Thanks for the Zero Current
Switching, the switching loss is reduced and the

inductor is fully utilized.
r ion

BP2318 utilizes patented current detection, with few
external components, it achieves high precision
output current, excellent line regulation and load
regulation, also the advanced line regulation from
flex configuration of external components.

BP2318 offers full of protection functions to improve
the system reliability, including LED load open circuit
protection, LED load short protection, VCC under
voltage protection, Current Sense resistor open

LED tube, LED String

circuit protection, and over temperature proteetion - ther LED Lighting

All the protection functions are auto-reco

system reliability is further improved b
regulation function. The output cu
when the driver is in condition of @
interface available for external’setting

Typical Application
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Figure 1 Typical application circuit for BP2318
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BP23138

Dimmable Non-isolated Buck APFC LED Driver

Ordering Information

Part Number Package Teonqgggtnu%e Packing Method Marking
tape BP2318

BP2318 SOP8 -40 °C t0105 °C XXXXXY
4,000 pcs/reel XYY

Pin Configuration and Marking Information

Pin Definition

A

COMP RTH
O o [ & XXXXXY: lot code
vce [ § - | DI X: Year
N YY: Week
FB ] 5 § =X
<X oo
cs[]

/=

Pin No. Name Description

L e@ion Node. This pin connects a capacitor to GND

1 COMP takilization of the control loop, achieving accurate LED current,

m r Factor and low THD.

5 Ve ey Supply Pin. Connect a bypass capacitor from this pin to
GND.

3 FB “Feedback Voltage detection Pin. This pin detects the inductor

/* demagnetization signal and the output voltage.

Current Sense Pin. Connect a resistor to GND to sense the
inductor current.

GATE External MOSFET driving
6 GND Ground.
7 DIM Dimming interface, default offset
8 RTH Thermal regulation setting, connect resistor to GND, default offset

BP2318_EN_DS_Rev.1.1
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Dimmable Non-isolated Buck APFC LED Driver

Absolute Maximum Ratings (notel)

Symbol Parameters Range Units
Vee IC supply -0.3~25 v
lcc_max Max. Clamp current on VCC 5 mA

COMP Compensation pin voltage -0.3~6

FB Feedback Voltage detection Pin -0.3~6

CSs Current sense pin -0.3~

DIM Dimming interface p

RTH Thermal regulation %.& ’ \Y,
GATE MOSFET driving WS ’ \%
Pomax Power dissipation (note2) )%,45 W

B Thermal resistance (Junctiorf to Ambient f 145 °C/W

T; Operating junction t pe% -40 to 150 °C
Tstc Storage tempggatureéntan -55to 150 °C

\ 2 kv

Parameter Range Unit
Vce Power supply voltage 8.5~19 Y
BP2318_EN_DS_Rev.1.1 www.bpsemi.com 3
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Electrical Characteristics (Notes 4, 5) (Unless otherwise specified, Vcc=17V and Ta=25 °C)

Symbol Parameter Conditions Min Typ Max Units
Supply Voltage Section
Vee on Vcc Turn On Threshold Vcc Rising 17.5 V
Vce uvio Vcc Turn Off Threshold Vcc Falling 7.6 \Y
Vce ove Over voltage protection 21 \%
Vee_cLamp Vcc Clamp Voltage 25 V
lcc_uvio Vcc Startup Current 33 S50 uA
lcc Vcc Operating Current 1 2 mA
Feedback
VEB_FALL Falling Edge low FB Falling 0.2 \Y,
VEB_HYS FB Hysteresis Voltage FB Rising 0.15 Y
VEB ovP FB OVP Threshold 1.6 \Y,
Ton_max Maximum On Time 25 us
Torr_miIN Minimum Off.Time 3 us
Torr_max Maximum, Off Time 150 us
Current Sense
Ves_umi CS Peak Voltage Limit 1.5 \Y
TLE cs Blanking Time for CS 350 ns
Toetay Switch off Delay Time 200 ns

€ompgensation

Internal Reference

VREF 0.291 0.3 0.309 \
Voltage

VCOMP_LO COMP Low Voltage 1.5 V

COMP Linear operation

Vcowmp 1.5 3.5 \Y
Range

VCOMP_OVP COMP High Voltage 3.6 V
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Symbol Parameter Conditions Min Typ Max Units
Dimming
VpimM_oN Dimming on DIM rising 0.9 \Y,
VpiM_HYs Hysteresis for Dimming DIM falling 0.2 \Y
VbiM_MIN Min. range of analog 1.0 \
VbiM_MAX Max. range of analog 3.0
VbiM_OPEN DIM open voltage 5
Rpiv_puLL up DIM pull up resistor 0 1 kQ

. \ 7
Driving &
Isource_max Max. sourcing wo mA

N

IsiNk_mAX Max, sinking ) P’ 220 mA
Thermal Regulation
Thermal regulation ’ g
VRTH 1.0 \Y
voltage
Thermal Regulatio .
Trec H pin open 150 °C

Note 5: the maximum and minimum paramete uaranteed by test, the typical value are guaranteed by design, characterization

Temperature N
Note 4: production testing of the chip is perfopme
g al

and statistical analysis
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Dimmable Non-isolated Buck APFC LED Driver

Internal Block Diagram
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Figure 3. BR2318,Internal Block Diagram
Applicati Inf . overshoot. After the output voltage is built up, the
pphication Informatlo VCC power is supplied by auxiliary winding.

BP2318 with dimming fun
non-isolated buck APFC
designed for universal mains wi

recision
driver, specially
onstant current

control. The driver with on-chip PFC circuit
achieves hi ctor, low THD and high
efficien

powered on, the capacitor on VCC
pin is charged up by the startup resistor. When the
VCC pin voltage reaches the turn on threshold, the
internal circuits start working. The COMP pin
voltage is pulled up to 1.5V quickly, then the
system starts switching from 7kHz frequency at the
beginning, the COMP voltage rises up gradually,
and the inductor peak current also rises up. The
LED current hence achieves a soft start without

2 Constant Current Control

BP2318 utilizes patented current detection, with

few external components, it achieves high
precision output current, excellent line regulation

and load regulation.
The LED current can be calculated by:

VR EF
2xRcs

lour

Where,
Vrer: Internal reference voltage
Rcs: Value of the current sensing resistor

3 Feedback Network

BP2318 senses the zero current crossing
information through the feedback network, the FB

BP2318_EN_DS_Rev.1.1
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falling threshold voltage is set to 0.2V with 0.15V
hysteresis. The FB pin is multiple used to detect
output voltage, the OVP threshold voltage is 1.6V.
The ratio of FB upper resistor to lower resistor can
be set as:

Rea, 1.6V

Res. + Reay

Np

Vovp_ FB N A

5 Thermal Regulation

BP2318 integrates thermal regulation function.
When the system is over temperature, the output
current is gradually reduced; the output power and
thermal dissipation are also reduced. The system
temperature is regulated and the system reliability
is improved.

BP2318 has the threshold ,tempetature )of

Where,
thermal regulation as optional lue
RrsL: The lower resistor of the feedback network .g ) P .
_ on RTH pin. The pull hig pin is
Rrsn: The upper resistor of the feedback network . .
i . 1.0V, lower resistor regulation
Vovp: Output over voltage setting point . .
o level, and the rela; hip sho s below
Np: Main winding; P
Na: Auxiliary winding 150
I3y ”
Typical FB upper resistor is 220kQ, and it helps ; 130 //
on the accuracy line regulation. iﬁ
g 110
4 Dimming pe
®
CA g 9
BP2318 is compile with PWM dimming and D o
dimming. The dimming range for DIM pin is g 70
~
1V to 3V, see the dimming curve attdehed & . /
When V_dim <0.7V, the controller is to s 50 10 170 PEN 2an 350
off followed by COMP voltage Value of RTH Resistor (K Ohm)
clamped; when V_dim>3V, the RTH resistor setting for thermal regulation
reach 100% and constant. .
When RTH open, the thermal regulation level
If no dimming request, on\100pF filter capacitor is150°C as default.
is connect to GND as default:
a
100%
80% /
g 0% /
E
0%
20% /
0%
0.5 1.1 1.7 2.3 2.9 3.5
Vdim (V)
Dimming curve of lout vs V_DIM
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Dimmable Non-isolated Buck APFC LED Driver

6 Protection Functions

To improve the system reliability, BP2318 offers
protection functions:

When the LED is open circuit, the output voltage
will gradually rise up. The output voltage is sensed
by the FB pin when power MOSFET is turned off.
When FB voltage reaches the OVP threshold, it will
trigger fault logic and the system stops switching.

In series, the output voltage is sensed by the
reflection voltage on Vcc. When Vcc >21V, it will
trigger OVP protection and the system stops
switching. The Vcc voltage is clamped at 25V.

When the LED is shorted circuit, the switching
frequency will work under 7 kHz. Meanwhile, the
output voltage is low and the VCC pin cannot be
charged up by the output voltage, so the VCC pin

VCC voltage will decrease until it reach
threshold. Then the system will re-sta i
fault condition is removed, the sy

voltage will gradually decrease and finally reaches

the UVLO threshold.

After the system enters into fault condition] th
h

n. ¥ t
res
normal operation.

cycle by cycle current
ting the power MOSFET,

The following guidelines should be followed in
BP2318 PCB layout:

Bypass Capacitor

Put the bypass capacitor close to VCC pin, and
loop compensation capacitor to COMP pin.

Ground Path

Keep a short and wide ground path for current
sense resistor. The IC signal ground for COMP and
FB components should be connected to the IC
GND.

The Area of Power Loop

The area of main current loop should be as small
as possible to reduce EMI radiation.

FB Pin

Put the divider resistor close to in as

possible, and keep the trac

&

way to\the switching
node.

BP2318_EN_DS_Rev.1.1
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Package

SOPB PACKAGE OUTLINE DIMENSIONS

D

1000 i

b =

— — —

4 H 1T I

Dimensions In Millimeters Dimensions In Inches
dymbol Min Max Min Max
A 1. 350 1,750 0.053 0. 069
Al 0. 100 0. 250 0.004 0.010
A2 1. 350 1. 550 0. 0563 0. 061
b 0.330 0.510 0.013 0.020
c 0.170 0.250 0. 006 0.010
D 4.700 5.100 0.185 0. 200
E 3.800 4.000 0.150 0.157
E1 5. 800 6. 200 0.228 0.244
g 1.270(BSC) 0. 050 (BSC)
L 0.400 1.210 0.016 0.050
i 0° 8’ 0° 8°
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