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1.2A Synchronous Buck LED Driver

Features

2.7V~5.5V Input Voltage

0.2V Reference Voltage

1.2A Peak Output Current

Low Dropout Operating at 100%Duty Cycle
Over-Temperature Protection
Over-Current Protection

Fixed 1.5MHz Switching Frequency

<1pA Input Current During Shutdown

DFN 2mmx2mmx0.75mm -6L Package

Applications

IR-LED Driver
NB Camera
VCSEL Driver

Typical Application Circuit

General Description

The AW36612 is a LED driver that designs with
current mode. The AW36612 utilizes a 1.5MHz
frequency synchronous buck converter to provide
power to the 1.2A peak constant current LED
sources. The device also provides hardware RUN
pin to realize ON/OFF dimming function. Input
voltage from 2.7V to 5.5V makes the AW36612
ideally suited for single Li-Lon battery powered
applications.

The device operates over a -40°C to +85°C ambient
temperature range. The fault protection includes
OCP function which ensure the peak of inductor
current is less than 1.7A.The use of synchronous
switches instead of external Schottky diode
improves the efficiency.

The AW36612 is available in DFN 2mmx2mmx
0.75mm -6L package.
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Pin Configuration And Top Mark

AW36612DNR
(Top View)

NC | 1
RUN | 2
VIN| 3

,,,,,,,,,,

Pin Definition

Pin Configuration and Top Mark

FB

GND

SW

AW36612DNR Marking
(Top View)

XXX X
XXX X
/019

BLQ7 - AW36612DNR
XXXXIXXXX - Production Tracing Code

No. NAME DESCRIPTION

1 NC Not connect

2 RUN Enable Control Input. Do not leave RUN pin floating

3 VIN Power supply: 2.7V~5.5V

4 SW Switch Node connected to Inductor

5 GND Ground

6 EB Feedback input pin. The buck regulator senses feedback voltage via FB and
regulates the FB voltage at 0.2V
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Functional Block Diagram
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Ordering Information

Moisture .
Part Number Temperature Package Marking Sensitivity Enwronmgntal Delivery Form
Information
Level
DFN 3000 units/
AW36612DNR -40°C ~85°C 2mmx2mmx0.75m BLQ7 MSLA1 ROHS+HF
m -6L Tape and Reel
Absolute Maximum Ratings®OTED

PARAMETERS RANGE

Supply voltage range VIN -0.3V to 6V
Input voltage range RUN, FB -0.3V to (VIN+0.3)V
Output voltage range SW -0.3V to (VIN+0.3)V

Junction-to-ambient thermal resistance 6.a 105°C /W

Maximum operating junction temperature Timax 150°C

Storage temperature Tstc -65°C to 150°C
Lead temperature (soldering 10 seconds) 260°C
ESD(Including CDM HBM MM)(NOTE 2)
VBUS PIN HBM +2kV
Other PINS HBM +2kV
CDM +1.5kV
Latch-Up
. +IT: 200mA
Test condition: JEDEC STANDARD NO.78F NOVEMBER 2016
-IT: -200mA

NOTET1: Conditions out of those ranges listed in "absolute maximum ratings" may cause permanent damages
to the device. In spite of the limits above, functional operation conditions of the device should within the ranges
listed in "recommended operating conditions”. Exposure to absolute-maximum-rated conditions for prolonged
periods may affect device reliability.

NOTEZ2: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin.
Test method: ANSI/ESDA/JEDEC JS-001-2017. JEDEC EIA/JESD22-C101F(CDM).
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Recommended Operating Conditions

Symbol | Parameter Min. Typ. Max. Unit
ViN Input voltage 2.7 55 \%
CiN Input capacitance 4.7 100 uF

Cour Output capacitance 4.7 10 100 MF
L1 Converter Output Inductor 1 2.2 4.7 puH
Ta Operating free-air temperature range -40 85 °C
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Electrical Characteristics

VIN=5V and Ta=25°C for typical values (unless otherwise noted)

PARAMETER | TESTCONDITION | MIN | TYP | MAX | UNIT
SUPPLY VOLTAGE AMD CURRENT
VIN Input Voltage Range 2.7 5.5 \Y,
Isp Shutdown Input Current RUN=GND 1 LA
POWER-ON-RESET
Vpror Rising POR Threshold 2.05 22 2.6 \Y%
VPOR_HYS POR Hysteresis 100 mV
REFERENCE VOLTAGE
Vrs Voltage of FB 0.19 0.2 0.21 \Y%
IFe FB Input Current Vin=5V -100 100 nA
INTERNAL POWER MOSFETS
Fsw Switching Frequency 1.2 1.5 1.9 MHz
Rerer | poh Side PFETSWICh ON - 1 =10ma 260 mO
RN_FET ;%V;/isstgi:cgl-FET Switch ON Isw=10mA 140 mQ
Ton_MIN Minimum On-Time (note 3) 100 ns
Dmax Maximum Duty Cycle 100 %
PROTECTION
lm Maximum indugtor Current- | 1, cer ViN=5v 13 | 17 | 22 A
Totp Over-Temperature Protection (note 3) 160 °C
Tote Hys E);/Si; r'g—:;’rir;perature Protection 30 °c
START-UP AND SHUTDOWN
VIH RUN Input High Threshold ViN=2.7V~5.5V 1 \%
VIL RUN Input Low Threshold ViN=2.7VV~5.5V 04 Vv
[RUN RUN Leakage Current Vin=5V, VrRun=5V -0.1 0.1 pA

NOTE3:Guarantee by design, not production test.
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Typical Characteristics

VIN=5V and Ta=25°C for typical values (unless otherwise noted)
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Detailed Functional Description

Main Control Loop

The AW36612 is a LED driver that designs with current mode. Input voltage from 2.7V to 5.5V makes the
AW36612 ideally suited for single Li-Lon battery powered applications. In normal operation, the internal P-
channel power MOSFET is turns on each cycle. The P-FET is turned off and the N-FET is turned on for
continuous current by the voltage on the ICMP node, which is controlled by output of the error amplifier(EAMP).
The current output can be set by external Rext resistors. The Rexr resistor connected between Vour and ground
allows the EAMP to receive an output feedback voltage Vrs at FB pin. The voltage on the FB pin is regulated
to the 0.2V typically, The Rexr resistor needs to be placed as close as possible to the FB pin. When the load
current increases, it causes a slightly decrease in Ves relative to the 0.2V reference until the average inductor
current matches the new load current.

Enable/Shutdown

The AW36612 device has an enable pin for RUN. The device starts to operate as long as the RUN voltage is
higher than VIH. When RUN voltage is lower than VIL, the device is in shut down mode, The internal power
MOSFETS turn off, the quiescent current Isp reduces to 1pA maximum.

Slop Compensation

The AW36612 device incorporates a 1.5MHz constant frequency-synchronous peak current mode. To prevent
sub-harmonic oscillations, the AW36612 sense the peak current and add slop compensation to stable the
converter. It is accomplished by adding a compensating ramp to the inductor current.

Over-Temperature Protection(OTP)

The AW36612 device monitors device junction temperature. When the junction temperature reaches thermal
shutdown threshold Tore(TYP:160°C), the device turns off the both power MOSFETS, allowing the junction
temperature to decrease. Once the junction temperature falls below Totp_Hys(TYP:30°C), the device recovers
to normal operation.

Over-Current Protection(OCP)

The current limit is sensed by P-channel MOSFET, when the inductor current limit reaches lum(TYP:1.7A), the
AW36612 device turns off P-channel power MOSFET until the next switching period. If the over-current
condition persists, the device operates continuously in current limit.
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Application Information

Output Current Setting

The current output can be set by external Rexr resistors. The Rexr resistor connected between Vour and ground
allows the EAMP to receive an output feedback voltage Vrs at FB pin. The voltage on the FB pin is regulated
to the 0.2V typically, and the current output on Ves pin can be calculated by using:

Ves

| =
LED
R EXT

Where
e Vr=0.2V (typical)
. Rext=0.2Q recommended

L
2.2uH

VOUT
SwW Y Y Y Y g

A &N
AW36612DNR

FB

External Resistor Configuration

Inductor Selection

For high efficiencies, the inductor should have a low DC resistance to minimize conduction losses. Especially
at high-switching frequencies the core material has a higher impact on efficiency. When using small chip
inductors, the efficiency is reduced mainly due to higher inductor core losses. This needs to be considered
when selecting the appropriate inductor. The inductor value determines the inductor ripple current. The larger
the inductor value, the smaller the inductor ripple current and lower the conduction losses of the converter.
Conversely, lager inductor values cause a slower load transient response. The recommended inductor value
can be calculated as below:
> VOUT(l - D)
fsw- Al

Where D is duty cycle of main switch

V,
p = our
Vin

And fg, =1.5MHz.
1
IL?max = IL + EAIL

To avoid the saturation of the inductor, the inductor should be rated at least for the maximum output current of
the converter plus the inductor ripple current.
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Input Capacitor Selection

Choosing the correct size and type of input capacitor helps minimize the voltage ripple caused by the switching
of the AW36612 buck converter and reduce noise on the buck converter's input pin that can feed through and
disrupt internal analog signals. In the typical application circuit a 4.7-uF ceramic input capacitor works well. It
is important to place the input capacitor as close as possible to the AW36612 input (VIN) pin. This reduces the
series resistance and inductance that can inject noise into the device due to the input switching currents.

Output Capacitor Selection

The AW36612 is designed to operate with a 10uF ceramic output capacitor. When the buck converter is
running, the output capacitor supplies the load current during the buck converter off-time. When the P-channel
power MOSFET turns off, the inductor energy is discharged through the internal NMOS switch, supplying
power to the load and restoring charge to the output capacitor. This causes a sag in the output voltage during
the off-time and a rise in the output voltage during the on-time. The output capacitor is therefore chosen to
limit the output ripple to an acceptable level depending on load current and input/output voltage differentials
and also to ensure the converter remains stable.

Larger capacitors or capacitors in parallel can be used if lower output voltage ripple is desired. The output
ripple is the sum of the voltage across the ESR and the ideal output capacitor:

AV = AL |ESR+ ——7+—
L( +8'fSW'COUT>

Where

Al :VOUTX(l_D)
L fsw-L

Vsw 4

Voltage Vi

Inductor
Current

le(t) ¢ ..................

Current | T~ T Tt
?

Capacitor g

Ve(t)

Capacitor /\ \ 1 AV
Y u A
—>

\ 4

Output Ripple

When choosing the input and output ceramic capacitors, choose the X5R or X7R dielectric formulations. These
dielectrics have the best temperature and voltage characteristics of all the ceramics for a given value and size.
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Thermal Consideration

In most applications, the AW36612 does not dissipate much heat due to its high efficiency. But, in applications
where the AW36612 is running at high ambient temperature with low supply voltage and high duty cycles, the
heat dissipated may exceed the maximum junction temperature reaches approximately 160°C, both power
switches will be turned off and the SW node will become high impedance.

To avoid the AW36612 from exceeding the maximum junction temperature, the user will need to do some
thermal analysis. The goal of the thermal analysis is to determine whether the power dissipated exceeds the
recommended junction temperature of the part. The power dissipated by the part is approximated:

Pp = IOUTZ (RP_FET ‘D + Ry ppr- (1 — D))

The temperature rise is given by:
TR = PD . HIA

Where Pp is the power dissipated by the regulator, The B.a is the thermal resistance from the junction of the
die to the ambient temperature. The junction temperature, T; is given by:

7}=TA+TR

Where Ta is the ambient temperature.
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PCB Layout Consideration

Layout Guidelines

The high switching frequency of the AW36612 makes the design of PCB Layout important. The following steps

give some guidelines to help ensure a proper layout for optimal performance.

1. Place the input capacitors as close to the device as possible. The traces which connect the input
capacitors to both the VIN and GND pins should be short and wide to reduce parasitic inductance and
resistance.

2. The trace between the inductor and the SW pin should be as short as possible to minimize the radiated
noise.

3. Keep the trace of FB as short as possible and away from the switching signal. The FB trace must be
shield with a ground plane.

4. Maximize the area of PCB copper connected to the GND pin for good thermal and noise performance.

AW36612DNR Layout Example
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Tape And Reel Information

REEL DIMENSIONS

TAPE DIMENSIONS

P1

Cavity F—AO0—

: Dimension designed to accommodate the component width

: Dimension designed to accommodate the component length

: Dimension designed to accommodate the component thickness
: Overall width of the carrier tape

: Pitch between successive cavity centers and sprocket hole

: Pitch between successive cavity centers

: Pitch between sprocket hole

: Reel Diameter

: Reel Width

QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

Pin 1

o O O O

Sprocket Holes

Q11 Q2

Q1

Q2

Q11 Q2

o —

Q3
AN

Q4

Q31 Q4

User Direction of Feed

Pocket Quadrants

Note: The above picture is for reference only. Please refer to the value in the table below for the actual size

DIMENSIONS AND PIN1 ORIENTATION

D1 DO AO BO KO PO P1 P2 w Pin1 Quadrant
(mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
178 8.4 2.3 2.3 1 2 4 4 8 Q1
All dimensions are nominal
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Package Description
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Land Pattern Data
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Revision History

Version Date Change Record
V1.0 Apr. 2023 | Officially released

V1.1 Jul. 2023 | Update the range of the maximum inductor current limit.(P6)

1.Update the range of the Isp and Irs.(P6)
V1.2 Aug. 2023 | 2.Update the current limit curve.(P7)
3.Update the Package Description.(P14)

V1.3 Nov.2023 | Update the recommended range of the inductor.(P5)
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Disclaimer

All trademarks are the property of their respective owners. Information in this document is believed to be
accurate and reliable. However, Shanghai AWINIC Technology Co., Ltd (AWINIC Technology) does not give
any representations or warranties, expressed or implied, as to the accuracy or completeness of such
information and shall have no liability for the consequences of use of such information.

AWINIC Technology reserves the right to make changes to information published in this document, including
without limitation specifications and product descriptions, at any time and without notice. Customers shall
obtain the latest relevant information before placing orders and shall verify that such information is current and
complete. This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical,
military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC
Technology makes no representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of
order acknowledgement.

Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other
industrial or intellectual property rights.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction
is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject
to additional restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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