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8-Channel 1-wire Dimming Parallel White LED Driver 
with Ultra Low Dropout Current Source 

FEATURES 

 Drive up to 8 LEDs with 20mA maximum 

current 

 Q-MirrorTM technique ensuring LEDs cur-

rent matching accuracy±1%(typical)  

 Ultra low dropout: 50mV/20mA(typical) 

 2.8V to 5.5V operating input voltage 

Range 

 16-step linear scale LED brightness con-

trol 

 Deglitch circuit eliminating interference at 

EN pin 

 No EMI and switch noise 

 Less than 0.1μA quiescent current in 

shutdown mode 

 Thermal shutdown protection 

 Ultra small TQFN3x3-16L packages 

APPLICATIONS 

 Mobile phone 

 Digital camera  

 PDA ,MP3 

 DESCRITION 

The AW9358 is an 8-channel parallel white LED driver 

with ultra low dropout constant-current source. The 

AW9358 can drive 8 LEDs and each LED’s maximum 

current is up to 20mA which is set by the internal resistor. 

The proprietary Q-MirrorTM technique is used in the 

AW9358, which makes the 8 LEDs current matching to 

±1%.  

The AW9358 use 1-Wire Brightness Control, 16-Step 

Linear Scale LED Brightness Control, which effectively 

avoid the interference caused by the PWM dimming 

mode.  

The AW9358 has an internal deglitch circuit can effec-

tively eliminate the influence of the glitch signal for EN 

input. The AW9358 requires only a 50mV (typical) drop-

out voltage at a 20mA load. The feature makes AW9358 

ideal for battery-operated systems, such as personal dig-

ital assistants. The AW9358 only need one ceramic ca-

pacitor making the system design easier, and use less 

PCB. The shutdown current of the AW9358 is less than 

0.1uA. 

The AW9358 is available in a small TQFN3mmx3mm-

16L package and is specified over the -40℃ to +85℃ 

temperature range. 
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Figure 1 AW9358 Typical Application 
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PIN CONFIGURATION AND MARKING 

ALD58

XY

ALD58 - AW9358QNR

XY-Production Tracing Code

AW9358QNR Top View

(TQFN3x3-16L)

VIN

LED1

LED2

L
E

D
6

L
E

D
5

L
E

D
4

L
E

D
3

L
E

D
8

N
C

N
C

N
C

VIN

GND

EN

LED7

GND

13

14

16

15

1
2

1
1

1
0 9

8

6

7

5

1 2 3 4
17

GND

AW9358QNR MARKING

(TQNR3x3-16L)

 

Figure 2 Pin Configuration of AW9358 

PIN DEFINITION 

PIN Symbol Description 

1 LED6 Current sink for LED6 

2 LED5 Current sink for LED5 

3 LED4 Current sink for LED4 

4 LED3 Current sink for LED3 

5 LED2 Current sink for LED2 

6 LED1 Current sink for LED1 

7 GND Ground 

8 VIN Power supply Input 

9-11 NC No connect 

12 LED8 Current sink for LED8 

13 VIN Power supply Input 

14 GND Ground 

15 EN 
Enable pin. Active high, with an internal 100kΩ pull-down 
resistor. 

16 LED7 Current sink for LED7 

17 GND Ground 
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TYPICAL APPLICATION CIRCUITS 
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Figure 3 AW9358 Typical Application 
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ORDERING INFORMATION 

Order Num-
ber 

Temperature 
Range 

Package Marking 
Moisture 

sensitivity 
level 

Environ-
mental  

Information 

Packing 
Type 

AW9358QNR -40℃～85℃ TQFN3x3-16L ALD58 MSL3 RoHS+HF 
6000 

units/Tape 
and Reel 

 

AW9358

R: Tape & Reel

QN:TQFN3X3-16L
 

ABSOLUTE MAXIMUM RATINGS(1) 

Parameter Range 

Supply Voltage VIN -0.3V to 6 V 

Input Voltage EN -0.3V to VIN 

Power Dissipation, ( PDMAX @ TA=25℃） 1.3 W 

Package Thermal Resistance θJA 52℃/W 

Maximum Junction Temperature TJMAX 125℃ 

Storage Temperature Range -65℃ to 150℃ 

Lead Temperature (Soldering 10 Seconds) 260℃ 

ESD Rating(2)  

Human Body Model, All Pins ±2000 V 

Latch-up(3) 

Latch-up current maximum rating per JEDEC 
standard 

+IT:450mA 

-IT:-450mA 

 

Note1: 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 conditions beyond those indi-

cated under "recommended operating conditions" is not implied. Exposure to absolute-maximum-rated conditions for ex-

tended periods may affect device reliability. 

Note2: The human body model is a 100pF capacitor discharged through a 1.5kΩ resistor into each pin. Test method: 

MIL-STD-883G Method 3015.7 

Note3: Test Condition: JEDEC STANDARD NO.78A FEBRUARY 2006. 
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ELECTRICAL CHARACTERISTICS 

Test Condition: TA=25℃, VIN=3.6V, EN = 1 (unless otherwise specified)   

Parameter Conditions Min Typ. Max Units 

SUPPLY VOLTAGE AND CURRENT 

VIN Input voltage range  2.8  5.5 V 

ISD Shutdown current EN=0  0.1 1 μA 

IQ Operating quiescent current 
VIN=3.6V, EN=1, 

LED1~LED8 Floating 
 350  μA 

TON Startup time   20  μs 

CURRENT SINK 

ILED Setting LED current 100% current, LED1~LED8 18 20 22 mA 

ILED_ACC 
Current matching accuracy be-
tween any two LEDs 

  1  % 

Vdrop Voltage at DX to GND ILED=20mA VDX-GND  50  mV 

ENABLE 

VIH High input threshold  1.3   V 

VIL Low input threshold    0.3 V 

REN Internal pull-down resistor   100  kΩ 

TLO EN low time for dimming  0.5  500 μs 

THI_MIN Minimum EN high time for dimming  0.5   μs 

TSHDN Shutdown delay time 
Delay time when EN go to GND 
after which the AW9358 shut-

down completely 
0.8  2.5 ms 
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TYPICAL OPERATION CHARACTERISTICS 

Test condition：TA=25℃，VIN=3.6V, EN=1 unless otherwise specified. 
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BLOCK DIAGRAM 
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Figure 4 Functional Block Diagram of AW9358 
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Figure 5 1-wire brightness control Interface Timing of AW9358 
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DETAILED DESCRIPTION 

The AW9358 is an 8-channel parallel white LED driver with ultra low dropout constant-current 

source. The AW9358 mainly used in new generation mobile phone and portable devices which 

need lower dropout voltage LED. Each LED’s maximum current is up to 20mA which is set by the 

internal resistor. The AW9358 use 1-wire pulse count dimming mode, realizing 16 step linear 

adjustable of LED brightness control. 

Enable Input 

The EN input is used to enable or disable the AW9358. Pulling the EN pin to high voltage will 

enable the device. The AW9358 has an internal shutdown delay circuit, when the EN pin is held 

low for an amount of time longer than 2.5ms (typically), the AW9358 will enter shutdown mode 

and draw less than 0.1μA from the input. 

Deglitch Circuit 

The AW9358 has an internal deglitch circuit for filtering the noise of the EN input. In portable 

applications such as mobile phones, digital cameras and other portable applications, the interfer-

ence between the signal lines on the PCB is inevitable. AW9358 for the particularity of the EN pin, 

the built-in Deglitch circuit, can eliminate the EN pin is less than 80ns high level glitch, effectively 

avoid the interference caused by external circuit led to the false trigger of 1-wire pulse count 

dimming. 

a
w
in
ic
 C

o
n
fid

e
n
tia

l



 

 AW9358  
Mar 2020 V1.0 

 

www.awinic.com                     9       Copyright © 2013 SHANGHAI AWINIC TECHNOLOGY CO., LTD 

 

APPLICATION INFORMATION 

LED Brightness Dimming Control 

The AW9358 incorporates a 1-wire pulse count dimming to eliminate the switch noise. The prin-

ciple of 1-wire pulse count dimming: the AW9358 has 4 internal DAC circuit, which are used to 

count the number of rising edges of the EN pin pulse signal to set the LED current(Figure 5 and 

Table 1). En is AW9358’s enable control PIN. The high level of En pin’s the first pulse (TON) must 

greater than 20μs to make the device startup and LED current reach max, Successive rising 

edges decrease the LED current as shown in Table 1. En keeps high level when led current is 

set. The pulse high time THI is recommended to be greater than 0.5μs, and the pulse low time TLO 

is recommended to be greater than 0.5μs and less than 500μs. When 1-wire pulse count dimming 

is over, the EN signal remains high. 

Table 1 LED Current Setting 

The number of rising edge LED current（mA） 

1 20 

2 18.75 

3 17.5 

4 16.25 

5 15 

6 13.75 

7 12.5 

8 11.25 

9 10 

10 8.75 

11 7.5 

12 6.25 

13 5 

14 3.75 

15 2.5 

16 1.25 

 

1-wire pulse dimming adjust the LED current method: when the present current is more than the 

target current, two corresponding pulse number subtraction can be from the current LED current 

adjustment to the target current:  

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 6. 

Since the AW9358 is a 16 step linear dimming, one cycle per 16 pulse. For the current less than 

the target current, the number of pulses needed to increase is calculated by adding the 16 pulse 

and then the callback method:  
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n = Nto + 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 7. 
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10mA 8.75mA 7.5mA 6.25mA 5mA
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0mA 0mA 0mA 0mA  

Figure 6 Programming Example for LED Current from 10mA to 5mA 
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Figure 7 Programming Example for LED Current from 10mA to 20mA

 

Efficiency 

The AW9358 is a parallel white LED driver with ultra low dropout constant-current source. Based 

on the 20mA current of each LED, the AW9358 only need 50mV (typical) dropout voltage at least. 

Compared with other LED driver device, higher 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: 

η =
𝑃𝑂𝑈𝑇
𝑃𝐼𝑁

=
𝑉𝐹 ∗ 𝐼𝑂𝑈𝑇
𝑉𝐼𝑁 ∗ 𝐼𝐼𝑁

≈
𝑉𝐹 ∗ 𝐼𝑂𝑈𝑇
𝑉𝐼𝑁 ∗ 𝐼𝑂𝑈𝑇

=
𝑉𝐹
𝑉𝐼𝑁

 

Where VF is the LED forward voltage, VIN= VF+VDO, VDO is the dropout voltage needed in the 

current source. For example, when VDO=3.2V (20mA) VIN=3.4V, the η is about 94% --greater 

than other type of LED driver. 
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PCB Layout Consideration 

The AW9358 is a parallel white LED driver with ultra low dropout constant-current source. The 

following guidelines should be strictly followed for the layout of the AW9358: 

1. Place all peripheral components as close to the device as possible. Place CIN close to the VIN. The 
device bonding pad and the chip pin should be directly connected with the same layer of copper 
wire to avoid two layers of copper connection through the through hole. 

2. The power line contact VIN and LED anode must wide，to reduce the influence of parasitic 

inductance and parasitic resistance.  

3. Input capacitor CIN need to near AW9358, At the same time, the line between the IC corre-

sponding pins and capacitor pad as wide as possible, to reduce noise and EMI interference. 

4. In order to obtain a better thermal performance and noise performance, the chip heat sink and 
GND must be connected directly to the PCB of the large area spread formation, and in the heat 
sink below the floor layer through the through hole connected to the PCB of the middle layer of 
ground. 
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TAPE AND REEL INFORMATION 
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QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE

TAPE DIMENSIONS

A0：Dimension designed to accommodate the component width

B0：Dimension designed to accommodate the component length

K0：Dimension designed to accommodate the component thickness

W：Overall width of the carrier tape

P0：Pitch between successive cavity centers and sprocket hole

P1：Pitch between successive cavity centers

P2：Pitch between sprocket hole

D1：Reel Diameter

D0：Reel Width

REEL DIMENSIONS
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PACKAGE DESCRIPTION 
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LAND PATTERN 

0.70±0.05

PACKAGE 

OUTLINE

1.45±0.05

(4 SIDES)2.10±0.05

3.50±0.05

0.25±0.05

0.50 BSC
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REVISION HISTORY 

Date Vision Description 

Mar. 2020 V1.0 Officially released (English vision) 
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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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