PAM2841

A . :
1.5A SW Current, 40V Precision WLED Driver
Features Description
B Capable of Driving 10 or more WLEDs The PAM2841 is a white LED driver, capable of
B Chip Enable with Soft-start driving 10 or more WLEDs in series (depending on
B Analogand PWM Dimming forward voltage of the LEDs) with a range of input
B Peak Efficiency up to 90% voltages from 2.7V to 5.5V.
B Low Quiescent Current
B Fixed Frequency of 1MHz The PAM2841 features over current protection, over
B Over Current Protection voltage protection, under voltage lockout and over
B Over Voltage Protection temperature protection, which prevent the device
B Thermal Protection from damage.
m UVLO
B Tiny Pb-Free Packages (RoHS LED dimming can be done by four methods as
Compliant): MSOP-8 and DFN 2X2 described in the Application Information hereinafter.
Applications

B WLED Driver System

Typical Application
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Block Diagram
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Pin Configuration & Marking Information

TOP View
MSOP-8
1 O —18 XXX: Internal Code
< Y: Year
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1710 i 8 EM: Product Code
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....... g = |- Y: Year
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4] 15}
Pin number Name Description
1 PGND Power Ground
2 VIN Input Voltage
3 ENA Chip Enable, Active High
4 Comp Compensation Node
5 GND Chip Ground
6 FB Feedback
7 OvVP Over Voltage
8 SW Drain of Main Switch.
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PAM2841

1.5A SW Current, 40V Precision WLED Driver

A

Absolute Maximum Ratings

These are stress ratings only and functional operation is not implied. Exposure to absolute
maximum ratings for prolonged time periods may affect device reliability. All voltages are with
respect to ground.

Supply Voltage. ..o 6.0V Storage Temperature..................... -40°C to 150°C
Output Current.......oooiiiii, 50mA  Maximum Junction Temperature.................. 150°C
I/0 Pin Voltage Range......... GND-0.3Vto V,,+0.3V  Soldering Temperature....................... 300°C,5sec
Maximum SW Pin Voltage...............ccooeeieiinnnn. 40V

Recommended Operating Conditions

Supply Voltage Range........................ 2.8Vto 5.5V  Junction Temperature Range............. 0°C to 125°C
Operation Temperature Range.......... -40°C to 85°C
Thermal Information
Parameter Symbol Package Maximum Unit
Thermal Resistance 5 MSOP 180 °C/W
(Junction to Ambient) ” DFN 102 °CIW
Thermal Resistance 5 MSOP 40 °C/W
(Junction to Case) ° DFN 20 °C/wW

Electrical Characteristic

V. =V,,=5.0V, 10 LEDs, T,=25°C, unless otherwise noted.

Parameters Symbol Test Conditions MIN. TYP. MAX. | UNITS
Supply Voltage Range Voo 2.7 5.5 V
Quiescent Current la No Switching 200 300 A
Shutdown Current Isb Vena=low 1 MA
R3=5.1Q 40
Output Current lo R326.80) 30 mA
R3=10Q 20
R3=20Q 10
Output Voltage Range Vo Vinx1.1 40 V
Feedback Voltage Ve Vena=high 194 200 206 mV
SW On Resistance Roson) | Isw=100mA 0.35 0.5 Q
SW Current Limit lum Switch On 15 A
SW Frequency fsw 0.7 1.0 1.3 MHz
Maximum Duty Cycle DC 95 %
Over Voltage Protection Threshold OVP | Open Load 1.2 V
Enable Threshold Voltage Ver Chip Shutdown 04 \%
VEn Chip On 1.2
Under Voltage Lockout UVLO | V) falling 2.0 2.2 24 \Y
UVLO Hysterisis Vry 0.2 V
Over Temperature Shutdown OTS 150 °C
Over Temperature Hysterisis OTH 30 °C
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Efficiency

Efficiency

Typical Operating Characteristics
T,=25°C,V,,=5V, unless otherwise noted.
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PAM2841

o 1.5ASW Current, 40V Precision WLED Driver

Vib (V)

Typical Operating Characteristics
T,=25°C,V,,=5V, unless otherwise noted.

5. Feedback Voltage VS Input voltage 6. Feeback Voltage VS Temperature
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1.5A SW Current, 40V Precision WLED Driver

Typical Operating Characteristics

T,=25°C,V,,=5V, unless otherwise noted.
9. Quiescent Current VS Input Voltage
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1.5A SW Current, 40V Precision WLED Driver

Typical Operating Characteristics
T,=25°C,V,,=5V, unless otherwise noted.

13. Start-up Waveform 14. Steady State Waveform
Vin=5V,10LED,lled=20mA Vin=5V,10LED,lled=20mA
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Application Information

Inductor Selection

The selection of the inductor affects steady state
operation as well as transient behavior and loop
stability. These factors make it the most important
component in power regulator design. There are
three important inductor specifications, inductor
value, DC resistance and saturation current.
Considering inductor value alone is not enough.

The inductor value determines the inductor ripple
current. Choose an inductor that can handle the
necessary peak current without saturation, the
inductor DC current given by:

lin_dc=Vout*lout/(Vin*n) n=efficiency.

Inductor values can have +20% tolerance with no
current bias. When the inductor current
approaches saturation level, its inductance can
decrease 20% to 35% from the OA value
depending on how the inductor vendor defines
saturation current. Using an inductor with a
smaller inductance value causes discontinuous
PWM when the inductor current ramps down to
zero before the end of each switching cycle. This
reduces the boost converter's maximum output
current, causes large input voltage ripple and
reduces efficiency. Large inductance value
provides much more output current and higher
conversion efficiency. For these reasons, an
inductor within 4.7uyH to 22pH value range is
recommended.

Schottky Diode Selection

The high switching frequency of the PAM2841
demands a high-speed rectification for optimum
efficiency. Ensure that the diode average and
peak current rating exceeds the average output
current and peak inductor current. In addition, the
diode's reverse breakdown voltage must exceed
the open protection voltage.

Input and Output Capacitor Selection
Input Capacitor

At least a 1yF input capacitor is recommended to
reduce the input ripple and switching noise for
normal operating conditions. Larger value and
lower ESR (Equivalent Series Resistance) may
be needed if the application require very low input
ripple. It follows that ceramic capacitors are a
good choice for applications. Note that the input
capacitor should be located as close as possible

Power Analog Microelectronics, Inc

to the device.
Output Capacitor

The output capacitor is mainly selected to meet
the requirement for the output ripple and loop
stability. This ripple voltage is related to the
capacitor's capacitance and its equivalent series
resistance (ESR). A output capacitor of 1pF
minimum is recommended and maybe need a
larger capacitor. The total output voltage ripple
has two components: the capacitive ripple
caused by the charging and discharging on the
output capacitor, and the ohmic ripple due to the
capacitor's equivalent series resistance (ESR):

VRIPPLE=VRIPPLE(C)+VRIPPLE(ESR)

\ﬁRIPPLE(C)~ 1 /2*(L/(COUT*((VOUT(MAX)-VIN(MIN)))))*(IZPEAK-
I OUT)

- *
VRIPPLE(ESR)_ I PEAK RESR(COUT)

Where l,.. is the peak inductor current.

Multilayer ceramic capacitors are an excellent
choice as they have extremely low ESR and are
available in small footprints. Capacitance and
ESR variation with temperature should be
considered for best performance in applications
with wide operating temperature ranges.

Dimming Control

There are 4 different types of dimming control
methods:

1). Using an External PWM Signal to EN Pin

With the PWM signal applied to the EN pin, the
PAM2841 is alternately turned on or off by the
PWM signal. The LEDs operate at either zero or
full current. The average LED current changes
proportionally with the duty cycle of the PWM
signal. A0% duty cycle turns off the PAM2841 and
leads to zero LED current. A 100% duty cycle
generates full current.Also the recommend
dimming frequency is between 100Hz and 200Hz.

IAVE=ISTATE* (TON _TSTARTUP)/(TON+TOFF)

where T,,: on time of a period
Terarmue: 0.85ms

Tore: Off time of a period

lsrare: ON state current (full current)
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2). Using an External PWM Signal to NMOS
Gate.

When PWM signal is at high level, N MOSFET
turned on, then pull comp pin down, then the
LED current should be zero. When PWM signal
is at low level, N MOSFET turned off. The circuit
uses resistor R1 to set the on state current. The
average LED current changes proportionally
with the duty cycle of the PWM signal. A 100%
duty cycle turns off the PAM2841 and leads to
zero LED current. A 0% duty cycle generates full
current.

IAVE=ISTATE* (TON _TSTARTUP)/(TON+TOFF)

where T,,: on time of a period

Tsrarrue: 0.08ms

T off time of a period

lsrare: ON state current (full current)

Also the recommend frequency is between 100
and 500Hz. Frequency<100Hz can naturally
causes LEDs to blink visibly.
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3). Using a DC Voltage

For some applications, a simple and direct way
to control brightness is use an external variable
DC voltage to vary the voltage drop on feedback
resistor. This will make the PAM2841 adjust the
output current to follow the change of feedback
voltage. The circuit is shown in Figure 3. As the
DC voltage increases, the voltage drop on R4
increases and the voltage drop on R3
decreases. Thus, the LED current decreases.
The selection of R4 and R5 will make the current
from the variable DC source much smaller than
the LED current and much larger than the FB pin
current. For VCC range from 0V to 2V, the
selection of resistors in Figure 3 gives dimming
control of LED current from OmA to 20mA.
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Figure. 3

4).Using a Filtered PWM Signal

The filtered PWM signal can be considered as an
adjustable DC voltage. Such regulated signal is
often with some grade of ripple because of some
simple configuration of circuit. With appropriated
arrangement of PWM frequency and level, and
filter parameters, it can be used to replace the
variable DC voltage source in dimming control.
The circuitis shown in Figure 4.
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Layout Considerations

As for all switching power supplies, especially
those in high frequency and high current ones,
layout is an important design step. If layout is not
carefully done, the regulator could suffer from
instability as well as noise problems.

(1) Use separate traces for power ground and
signal ground. Power ground and signal ground
are connected together to a quite ground (input
connector)

(2) To prevent radiation of high frequency
resonance, proper layout of the high frequency
switching path is essential. Minimize the length
and area of all traces connecting to the SW pin.
The loop including the PWM switch, schottky
diode and output capacitor, contains high current
rising and falling in nanosecond and thus it
should be kept as short as possible.

(3) The input capacitor should be close to both
the VIN pin and the GND pin in order to reduce
the IC supply ripple.

(4) Keep the signal ground traces short and as
close to the IC as possible. Small signal
components should be placed as close as
possible to the IC, thus minimizing control signal
noise interference.

Power Analog Microelectronics, Inc

Layout Example

Top Layer

-~

PAM2841

s

wuW. pouer analog. com ./

EBZCFA

Bottom Layer

www.poweranalog.com

11

08/2008 Rev 1.3



PAM2841

pAM 1.5A SW Current, 40V Precision WLED Driver

Ordering Information

PAM2841 X X
\— Shipping
Package Type
Part Number Marking Package Shipping
PAM2841SR P2841 MSOP-8 3,000 units/Tape & Reel
PAM2841GR EMX DFN 2x2-8 3,000 units/Tape & Reel
YW

Power Analog Microelectronics, Inc
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Outline Dimensions
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Millimeter Millimeter
REF. REF.
Min Max Min Max
A -- 1.10 L 0.40 0.70
A1 0.05 0.15 L1 0.95 BSC
A2 0.78 0.94 B 0.22 0.38
D 2.90 3.10 C 0.08 0.23
E 2.90 3.10 e 0.65 BSC
HE 4.75 5.05
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Outline Dimensions
DFN 2x2
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




