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6-Channel 1-wire Dimming LED Driver with Ultra Low
Dropout Current Source

FEATURES DESCRITION

e Ultra low dropout: 50mV/20mA(typical) The AW9356 is a 6-channel ultra low dropout constant-
e Support up to 6 LEDs source parallel LED driver. With the proprietary Q-
e LED sink current up to 20mA Mirror™ technique, the AW9356 uses an internal resistor
* 1% LED current matching(typical) to set the bias current for four LEDs, which are matched
*  En Pin Deglitch circuit to £1%. The AW9356 incorporates a single wire interface
e Thermal shutdown protection to program the output current at 16 continuous steps. The
»  16-step brightness control AW9356 has an internal deglitch circuit for filtering the
e ESD protection: =8kV(HBM) noise of the EN input. The AW9356 requires only a 40mV
e« No EMI and switch noise dropout voltage at a 20mA load. The feature makes
e Packages: QFN3x3-16L AW9356 ideal for battery-operated systems, such as per-

sonal digital assistants.

APPLICATIONS The AW9356 is specified over the -40°C to +85°C tem-
perature range.

* Mobile phone
* Digital camera
* PDA MP3

PIN CONFIGURATION AND MARKING
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Figure 1 Pin Configuration of AW9356
www.awinic.com.cn 1 Copyright © 2018 SHANGHAI AWINIC TECHNOLOGY CO., LTD

Downloaded From | Oneyac.com


https://www.oneyac.com

AW9356
September 2018 V1.0

TYPICAL APPLICATION CIRCUIT
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Figure 2 AW9356 Typical Application

PIN DEFINITION

PIN Symbol Description
LEDG6 Pin, Connect to the LED cathode, leave it to connect
1 LEDG6 .
GND or open if unused.
LEDS5 Pin, Connect to the LED cathode, leave it to connect
2 LED5 .
GND or open if unused.
LED4 Pin, Connect to the LED cathode, leave it to connect
3 LEDA4 .
GND or open if unused.
LED3 Pin, Connect to the LED cathode, leave it to connect
4 LED3 .
GND or open if unused.
LED2 Pin, Connect to the LED cathode, leave it to connect
5 LED2 .
GND or open if unused.
LED1 Pin, Connect to the LED cathode, leave it to connect
6 LED1 .
GND or open if unused.
7 GND Ground.
8 VIN Supply Input.
9 NC Not connected.
10 NC Not connected.
11 NC Not connected.
12 NC Not connected.
13 VIN Supply Input.
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14 GND Ground.

15 EN Engble Pin. Active high, with an internal 100kQ pull-down
resistor.

16 NC Not connected.

17 GND Exposed pad, should be connected to ground.
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ORDERING INFORMATION

Moisture Environmental Deliver
Part Number | Temperature | Package Marking | sensitivity ; y
level Information Form
6000
AW9356QNR | -40°C ~ 85°C QF{\'63L"3' ALDS56 MSL3 ROHS+HF | units/Tape
and Reel
AW9356[] [ I
\— Shipping
Package Type
Package Type Shipping
QN: QFN3x3-16L R Tape & Reel
ABSOLUTE MAXIMUM RATINGS®
Parameter Range
Supply Voltage VDD -0.3Vto6V
Input Voltage EN -0.3Vto VIN
Power Dissipation, ( Po@ Ta=257C) 1.3W
Maximum Junction Temperature 125°C

Storage Temperature Range

-65°C to 150°C

Lead Temperature (Soldering 10 Seconds) 260°C
Package Thermal Resistance 6;a 52°C/W
ESD Rating®
Human Body Model +2000V
Latch-up®
Latch-up current maximum rating per JEDEC +T:450mA
standard -IT:-450mA

NOTEL: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to
the device. These are stress ratings only and functional operation of the device at these or any other condi-
tions beyond those indicated under "recommended operating conditions" is not implied. Exposure to abso-

lute-maximum-rated conditions for extended periods may affect device reliability.

NOTEZ2: The human body model is a 100pF capacitor discharged through a 1.5kQ resistor into each pin.

NOTES: Test condition: JEDEC STANDARD NO.78A FEBRUARY 2006.
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ELECTRICAL CHARACTERISTICS

Test Condition: Ta=25°C, VIN=3.6V, Cin = 1uF (unless otherwise specified)

Parameter Symbol Condition Min | Typ. | Max | Units
Supply Voltage VIN 2.8 55 V
Output Current ILep All LEDs 100% setting 16.5 | 20 235 mA
Current Matching All LEDs 100% setting -5 5 %
LED Dropout Voltage Vbo ILep=20mA 50 170 mV
Quiescent Current lo ILep=0 330 MA
Shutdown Current Isp Ven=0V, VIN=5.5V 0.1 1 MA
Startup Time Ton 20 V&
Enable High Level Input Voltage ViH 1.3 \%
Enable Low Level Input Voltage ViL 0.3 Vv
EN Low Time for Dimming TLo 0.5 500 us
EN High Time for Dimming Thi 0.5 us
Shutdown Delay Time Torr EN from1to O 800 2500 V&
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TYPICAL OPERATION CHARACTERISTICS

Test condition: Ta=25°C, VIN=3.6V, Cin=1UF unless otherwise specified.
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BLOCK DIAGRAM
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Figure 3 Functional Block Diagram of AW9356
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Figure 4 16-steps brightness control of AW9356
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DETAILED DESCRIPTION

The AW9356 is a high efficiency, no noise LED driver which powering up to 6-channel LED’s at 20mA. Figure
2 shows a typical application circuit for four LEDs. In order to maintain LED constant current, the input voltage
must provide the required LED forward voltage and current source dropout voltage. The AW 9356 requires only
40mV dropout voltage at a 20mA load on each output to match the LED brightness.

Enable Input and 1-wire Dimming Pulse

The EN input is used to enable or disable the AW9356. Pulling the EN pin higher than 1.3V will enable the
device. For producing constant, non-pulsating output current compare to conventional pulse width modulation
(PWM) dimming scheme, the AW9356 incorporates a 4-bit DAC for brightness control to program the output
current at 16 continuous steps: 20mA~1.25mA. Table 1 shows detail for current setting.

Table 1 Current Setting

EN Rise EN Rise
Edge Number Current (mA) Edge Number Current (mA)

! 20 9 10
2 18.75 10 875
3 17.5 11 75
4 16.25 12 6.25
5 15 13 5

6 13.75 14 3.75
7 12.5 15 o5
8 11.25 16 125

The figure 4 shows the detail operation of 16-steps brightness control. When 1-wire pulse counting dimming
is used, the ready time is recommended to be greater than 20us for enabling the device, the pulse high time
THI recommended to be greater than 0.5us, and the pulse low time TLo is recommended to be greater than
0.5ps and less than 500us. A constant current is sourced as long as the EN signal remains high. The shutdown
feature reduces quiescent current to less than 0.1pA.

For decreasing the LED current, the number of the pulses is obtained using the following equation:
N = Nto — Nfrom.

For example, adding 13-9=4 pulses changes the LED current from 10mA (rising edges: 9) to 5mA (rising edges:
13) as shown in Figure 5.

EN
0 1 2 3
10mA

lLeo 8.I5MA7EMA 6 o5mA  ga

OmA OmA OmA OmA

Figure 5 EN pulse dimming from 10mA to 5mA
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Since the data in Table 1 automatically circles around after 16 pulses. For increasing the LED current, the
number of the pulses is obtained using the following equation:

N = Nwo + 16 — Nfrom.

For example, adding 1+16-9=8 pulses changes the LED current from 10mA (rising edges: 9) to 20mA (rising
edges: 1) as shown in Figure 6

OmA OmA OmA OmA OmA OmA OmA OmA

Figure 6 EN pulse dimming from 10mA to 20mA
Deglitch Circuit

The AW9356 has an internal deglitch circuit for filtering the noise of the EN input. For example, the EN pin is
sometimes superimposed with noise, or a so-called glitch, and the glitch may be greater than the enable high
level input voltage Vix. In such a case, the deglitch circuit is used as a filter circuit for removing the glitch.

Efficiency

The AW9356 offers superior efficiency performance. Due to the ultra low-dropout current sinks and direct
connection to the supply, higher average efficiency and higher peak efficiency is obtained.

The system efficiency, defined as the ratio between the LED's power and the input power can be calculated
simply as the following:

Efficiency= (Vr1 X ILepa+ V2 X lLepz+ Vra X lLeps+ VFa X ILepat+ Ves X ILepst+ Ve X ILeps)/(Vin X 1iN)

VF is the LED forward voltage, Vin= VF+Vbo, Vbo is the dropout voltage needed in the current source.
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PACKAGE DESCRIPTION
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TAPE AND REEL INFORMATION

REEL DIMENSIONS

ay,

o

KO~
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D1:
DO:

TAPE DIMENSIONS

P1 ‘ PO ‘ P2 ‘
\ \ i
SHRGERCHERS I
& o |0 |-© [
| | /
Cavity ’HAO*'

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

Sprocket Holes

—

Pint o O O O
QL 'Q2 Q1! Q2 Q2 Q1 ) Q2
Q3 1 Q4| QQ\ Q4 Q4 [,Q3 | Q4

User Direction of Feed

NS

Pocket Quadrants
All Dimensions are nominal
D1 Do A0 BO Ko PO P1 P2 w Pin1 Quadrant
(mm) |(mm)| (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm)
330 | 124 | 3.35 | 3.35 | 1.13 2 8 4 12 a1
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DISCLAIMER

Information in this document is believed to be accurate and reliable. However, Shanghai AWINIC Technol-
ogy 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 prop-
erty 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 cus-
tomer’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 ac-
ceptance or the grant, conveyance or implication of any license under any copyrights, patents or other indus-
trial 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 sub-
ject 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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