BP3198

High Precision PSR Constant Current LED Driver

With Wall Switch Color dimming

Description

BP3198 is a high precision PSR constant current
LED driver with wall switch color dimming, and is
suitable for 85Vac~265Vac universal input offline
LED lighting.

BP3198 utilizes patent dimming control mode, by
simple peripheral circuit, it can realize 2/3 kinds of
fixed brightness dimming or 3 kinds of adjustable
brightness dimming. In the 3 kinds of fixed
brightness dimming, the output current presents three
status 100%---60%--12%. In the 2 kinds of fixed
brightness dimming, the output current presents 2
status 100%---8%.In the 3 Kkinds of adjustable
brightness dimming, the output current of the second
and the third status can be set by external resistors.

BP3198 work in inductor current discontinuous
conduction mode, when it works in full brightness
condition. Since adopting primary sense and
feedback control technology, the secondary &ense
and feedback circuit is eliminated. The Tleop
compensation components are also remeved while
maintaining stability overall operatipg-eenditions.

Since using the proprietary high “accurate) current
sense method, the BP3198 realizes #5%waceuracy of
LED current along with execellent line and load
regulation.

The BP3198 [(offers rich protection functions
including LEB, open/short circuit protection, CS
resistor $hert circuitsprotection, over-temperature
protection, VCE under voltage protection.

BP3198s available in SOT23-6 package

Feature

Wall Switch Color Dimming
Flexible Brightness Settings
Ultra-low Operating Current
Wide Input Voltage

5% LED Output Current Accuracy
LED Open Protection

LED Short Protection

VCC Under Voltage Protection
VCC Over Voltage Protegtion
Thermal Regulation Function
Available inSQT23:6 Package

Applications

B LED fluerescent lamp
B _~BED Ceiling/Lamp

HY, LEDBulb

®  Other/LED Lighting
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BP3198

High Precision PSR Constant Current LED Driver
With Wall Switch Color dimming
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Figure 1. Typical application,eireuit for, BP3198

Ordering Information

Part Number Package T(e)nesgﬁgtrbgre Packing Method Marking
Tape
BP3198 $0T23-6 -40 ‘C#| 105 C 3000 Pisce/ReeI 3198

Pin Configurationtand Marking Information
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Figure 2. Pin configuration
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High Precision PSR Constant Current LED Driver
With Wall Switch Color dimming

Pin Definition

Pin No. Name Description
1 GATE Gate driver pin. Connect this pin to the gate of external power MOSFET.
2 GND Ground
3 VCC Power supply
4 SEL Dimming brightness selection input pin
5 FB Feedback voltage input pin.
6 CS Current sense. This pin connects a currept sense resistonpto GND
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BP3198

High Precision PSR Constant Current LED Driver

With Wall Switch Color dimming

Absolute Maximum Ratings (note1)

Symbol Parameters Range Units
lcc_max VCC pin maximum sink current 5 mA
CS Current sense pin input voltage -0. 3~6 '
FB Feedback pin input voltage -0. 3~6 v
Pbmax Power dissipation (note2) 0.3 W

01 Thermal resistance (Junction to Ambient) 240 T /AW
T, Operating junction temperature ~40 16, 150 T
Tstc Storage temperature range =bH\to 150 T
ESD (note3) 2 kV

Note 1: Stresses beyond those listed under “absolute maximum ratings” may caidse permanent damagé to the device. Under “recommended operating

conditions” the device operation is assured, but some particular parameter mty not beyachieved, The electrical characteristics table defines the operation

range of the device, the electrical characteristics is assured on DC and AC voltage by testipragram. For the parameters without minimum and maximum

value in the EC table, the typical value defines the operation range,the accuracy is not.guaranteed by spec.

Note 2: The maximum power dissipation decrease if temperature rise, it/s decided by Tivax, f3a, and environment temperature (Ta). The maximum power

dissipation is the lower one between Ppmax = (Tamax - Ta)l0iaand'the number listed in the maximum table.

Note 3: Human Body mode, 100pF capacitor discharge,on 1'okQ resistor
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BP3198

High Precision PSR Constant Current LED Driver
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Electrical Characteristics (Notes 4, 5) (Unless otherwise specified, Vcc=14V and Ta=25 C)

Symbol Parameter Conditions Min. Typ. Max. | Units
Supply Voltage Section
Vee o Turn On Threshold Voltage VCC Rising 20 v
Vee vio Turn Off Threshold Voltage VCC Falling 13 Vv
Vee gst VCC Reset Voltage VCC Falling 7 Vv
Vee o VCC Over Voltage VCC Rising 28 \
Tsr VCC Startup Current Vce=Vcecon- 1V 43 uA
Thon VCC Holding Current Vce=Vce uvio - IV 35 uA
Tor Vcc Operating Current 50kHz 1 mA
Current Sense Section
Ven Threshold Voltaqe For Peak 200 -
Current Limit
T Leading Edge Blanking Time For 530 s
Current Sense
ToeLay Switch Off Delay Time 200 ns
Feedback Section
Ve race FB Falling Edge Threshold Voltage FB,Falling 0.1
Ves nvs FB Hysteresis Voltage FB Rising 0.12
Vs o FB Over Voltage Protegtion A v
Threshold
Dimming control
Vs SEL internal voltage 490 mV
Internal Time Control Section
Torr Minimum OFF Time 4 us
Torr wx Maximum OFF Time 240 us
Tox wnx Maximum On Time 40 us
Driver Sectign
Lefurce GATE pin Maximum Sourcing 60 mA
Current
Tsow wax GATE pin Maximum Sinking 300 mA
Current
Thermal Regulation Section
Treo Thermal Regulation Temperature 150 T

Note 4: production testing of the chip is performed at 25<C.
Note 5: the maximum and minimum parameters specified are guaranteed by test, the typical value are guaranteed by design, characterization and statistical

analysis
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Internal Block Diagram
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Figure 3/BP3198 Internal Block Diagram

Function Description

BP3198 is a high precision PSR'\constant current
LED driver with wall switch coler dimming,
utilizing patent dimming control mode, only very
few external components can “achieve excellent
constant current and*dimming characteristics.

Start Up

After system, powered Up, the VCC pin capacitor is
charged up by“the start-up resistor. When the VCC
pin voltdge reachies the turn on threshold, the internal
circuits stagt“working. BP3198 can work in a wide
VCC voltage from 13V to 28V.

Constant Current Control, Output Current
Setting

Cycle-by-Cycle current sense is adopted in BP3198,
the CS is connected to the current sense comparator,
and the voltage on CS will be compared with the

internal 800mV reference voltage, the MOSFET will
be switched off when the voltage on CS reaches the
threshold. The output of the comparator includes a
530ns leading edge blanking time.

The primary peak current is given by:

800
IPK i (mA)

Res
The current in LED can be calculated by the
equation:
T Ne
LED
4 N
Where,

Np: primary winding turns of transformer
Ns: secondary winding turns of transformer
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High Precision PSR Constant Current LED Driver
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Ip pk: peak current in MOSFET
Operating Switching Frequency

The BP3198 is designed to work in discontinuous
conduction mode at full brightness condition and no
external loop compensation component is required
while maintaining stability. The maximum duty cycle
is limited to 42%. Usually the system center
frequency is set between 40kHz ~ 48kHz.
Recommended maximum operating frequency is less
than 100kHz, the minimum operating frequency is
greater than 20kHz.The system limits the maximum
and the minimum operating frequency to guarantee
the system stability.

The switching frequency can be set by the formula:

3 NF,2 xVLED
8x NS2 x Ly x|

LED

Where, Lp is the primary winding inductance of
transformer.

Switch Dimming

BP3198 can be well compatible with thefinput power
switch (ON / OFF) dimming settings:

When SEL is floating, the systefmpresents 3'kinds of
fixed brightness dimming status. The qutptt current:
100%---60%--12%.

When the SEL piris shorted to ground, the system
presents 2 kinds‘ef fixethbrightness dimming status.
The output’current: 100%---8%.

Wher the)SELin connects to the external resistance
abouths0K-100K; the system presents 3 kinds of
adjustabley, brightness dimming status. By the

. . | .
external resistor, a controlling current SEL  will

adjust the output current of the second and the third
status

<

| _ “SEL
SEL —
I:\)SEL

The external SEL resistor allows the load current to
vary over the range:

100%--- (30%---60%) -- (6%--12%)
Feedback Network

BP3198 senses the output current zero crossing
information through the feedback network, the FB
falling threshold voltage is set to 0.1VAawith 012V
hysteresis. The FB pin is also usedato deteet oltput
OVP, the threshold voltage/is 4V. \Fhe “ratio of FB
upper resistor to lower resistorcan be Set as:

VOVP ® RFBL = 4

RFBL + RFBH

Where,

ReeL: The lower resistor of the feedback network
Reew: The'upper resistor of the feedback network
Vove: Qutput over voltage setting point

[t\is recommended that the FB lower resistor set to
2k@—5kQ.And connect a capacitor about 22pF in
parallel to prevent switching noise from triggering
OVP. The OVP voltage is recommended to be set
about 30% higher than the maximum load voltage.

Protection Function

BP3198 has integrated rich protection functions,
LED open/short protection, CS resistor short circuit
protection, VCC under voltage protection, over
temperature protection, and so on. When the LED is
open circuit, it will trigger over-voltage protection
logic and latch, the system stops switching
immediately.

When the LED short circuit is detected, the system
works at low frequency (Fop=5kHz), so the power
consumption is low.

When the VCC voltage falls down to the UVLO
threshold, the system will re-start again. If the fault
condition is removed, the system will recover to
normal operation.
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High Precision PSR Constant Current LED Driver
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Thermal Regulation

The BP3198 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. The thermal regulation temperature is set
to 150°C internally.

PCB Layout

The following guidelines should be followed in
BP3198 PCB layout:

Bypass Capacitor

The bypass capacitor on VCC pin should be as close
as possible to the VCC and GND pins.

Ground Path

The power ground path for current sense should be
short, and the power ground path should be separated
from small signal ground path before connecting to
the negative node of the bulk capacitor.

The Area of Power Loop

The area of main current loop-sheuld,be as'sniall as
possible to reduce EMI radiation,, stich as the
inductor, the power MOSFET, the output diode and
the bus capacitor logp.

The feedback resistorsdivider should be as close as
possible to'the FB pin, and the trace must keep away
from dynamig/node of the inductor and MOSFET
DRAIN frace, otherwise the FB pin OVP function
might have risk to be mis-triggered by the system
noise.

BP3198_EN_DS_Rev.1.1 www.bpsemi.com

BPS Confidential — Customer Use Only



>

z BP3198
&+ 9 0k F F 4R

High Precision PSR Constant Current LED Driver
With Wall Switch Color dimming

Physical Dimensions

S50T-236L PACKAGE OUTLINE DIMEMSIONS
i
b A~
11
U&——‘\_
T + =+ ::_ _
4 —— . Ir_
— |
R T
| J_ = |
( ]
L |
Svmbo| Dimensions Iln Mill imeters Dimensions In |nehes
ymhe Min Max Hin Hax
A 1.050 1.250 0.041 0.0449
A1 0.000 0.100 (.000 0.004
AZ 1.0510 1.150 0041 0.045
] 0300 0.500 0.012 0.020
[ 0100 0200 0.004 0.003
G 2820 3.020 0111 0.119
E 1.500 1.700 0.055 0.067
E1 2650 2550 0.104 0.116
[+
=) 1.800 2.000 0.071 0.074
L 0300 0.500 0.012 0.024
i) o a° o° a°
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