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AUR6352

3-CHANNEL LED DRIVER with PWM CONTROLLER

Features

@  Driver output: Maximum of 100mA per channel

with individual external resistor setting

@  Maximum driver port voltage of 17V at OFF state
a  Serial-in clock frequency to 20 MHz
@  Built-in output buffers for cascading clock, data

and strobe

@ PWM luminance control capability (refresh rate of
400+ Hz ) with an internal oscillator ( ~7 MHz )

@  Selectable control modes of PWM output:

B 8-bits luminance data and 5-bits individual
color correction ( 13 bits mode )

B 8-bits luminance data and 6-bits global
brightness data ( 14 bits mode )

B 8-bits luminance data with PWM current
output

Over temperature protection

Under Voltage Lock-out

PWM output polarity inversion function

e © 0o o

Power supply voltage: 3.0V ~5.5V

Applications

LED Decorative Lighting

LED General Lighting

PWM Generator and Controller

Flexible Indoor/Outdoor Video or Sign Displays
LCD Display Backlighting

Torch/Warning Signs

Automotive or Instrument Panel Lighting
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Description

AURG352 is a 3-channel (R, G, B) current-regulated
LED driver

Modulation

with a high-resolution Pulse Width
The chip
enables serial data-in and data-out interface with built-in
data

(PWM) luminance controller.

shift registers, internal latches and storage

registers. It is designed ideally for full-color LED

decorative or general lighting, signs and display

applications.

The output current levels of the low dropout-voltage
drivers are established by the built-in BandGap
reference voltage with external resistors. One external
resistor is used for each channel. Built-in internal
oscillator generates a high frequency clocking signal
and modulation logic to provide PWM light luminance
control with three selectable operation modes. Data,
clock and strobe output buffers can be used for
cascading with next AUR6352. The PWM output
polarity inversion function is designed for controlling
other LED drivers especially in high power LED

applications.

Package Information

SOP16

SSOP16
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AUR6352

Ordering Information

AURG6352[ |[ ][ |

Operation Temp. Range: Shipping Code:
P :Pb free with Commercial standard |« R :tapping and reel
G :Green (halogen free) B :bulk
T :tray
Package Code:
S :SSOP P
L :SOP h

Block Diagram
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AUR6352

Vieo

- POL and SDO are connected to “High”

Vieo

vLE D

AUR6352

vLE D

Controller
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AUR6352

1 DAO DO Serial data output.
2 CKO DO Clock output signal.
3 STBO DO Strobe output signal.

PWM current output polarity for pulse inversion:
4 POL DI “H” for positive polarity,
“L” for negative polarity.
5~7 | R(G-B)OUT AO Open-drain driver current sink.
8 GND GROUND | Ground Pin

Driver output current setting pins for external resistor connections between
(R, G and B)REX and GND

9~11 | R(G+B)REX Al

Serial data output selection:
12 DSL DI “H”: data to be shifted out at the falling edge of CKO,
“L” : data to be shifted out at the rising edge of CKO.

Data-input strobe pulse, latches data into internal registers when /STB is low

13 /STB DI
(level latch).
Clock input pin for serial data transfer. Data is sampled at the rising edge of
14 CKI DI
CKI
15 DAI DI Serial data input
16 VCC POWER | Power supply voltage input
2008/7/30 4
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AUR6352

Equivalent Circuit of Inputs and Outputs

1. CKIl, DAI, and /STB Pins

vcC O

INPUTPIN O—

AN
GND O
2. DSL and POL Pins
vecc O
yAN —
INPUT PIN o—%
yAN =5
GND O
3. CKO, DAO, and STBO Pins
o, O vcc
AN
——O OUTPUTPIN
AN
0, O GND
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Maximum Ratings (1a=25°c , Tjmax) = 140°C)

AUR6352

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage VCC -03~7.0 Vv
Logic Input Voltage VIN -0.3~VCC+0.3 Vv
Driver Output Current IOUT 120 mA
Driver Output Voltage VOUT -0.3~17 Vv
Input Clock Frequency FCKI 25 MHz
GND Pin Current IGND 360 mA
0.82 ( SSOP16 : Ta=25°C)
Power Dissipation PD W
0.86 ( SOP16 : Ta=25°C)
140.2( SSOP16)
Thermal Resistance Rth(j-a) °C/wW
133.7 (SOP16)
Operating Temperature Top -40~85 °C
Storage Temperature Tstg -55~150 °C
Recommended Operating Condition
CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. | UNIT
Supply Voltage VCC 3.0 5.0 55 Vv
Driver ON
(IOUT = 100mA) 1.0
Driver Output Voltage VOUT \%
(see dropout voltage diagram)
Driver Off 17
IOUT (Driver) OUT (R, G, B) 5 100
Output Current IOH 2 mA
(Logic) SERIAL-OUT
IOL -2
VIH 0.8vCC VCC
Logic Input Voltage VCC = 3.0V ~ 5.5V Vv
VIL GND 0.2vVCC
Input Clock Frequency Fcki Single Chip Operation 0 20 MHz
STB Pulse Width twsTB 20
CKI Pulse Width twCLK 20
POL Pulse Width twPOL 100
VCC =3.0V ~ 5.5V ns
Set-up Time of DAI tsetup(D) 25
Hold Time of DAI thold(D) 25
Set-up Time for STB tsetup(L) 20
Ta =25°C
Internal Oscillator Frequency Fosc 5.5 7.0 MHz

VCC =3.0V ~ 5.5V

2008/7/30
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AUR6352

Electrical Characteristics(vcc =5.0v, Ta= 25°C , Tj(max) = 140°C)

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. UNIT
Logic Input Voltage ‘H’ Level VIH CMOS 0.8vCC VCC v
Logic Input Voltage ‘L’ Level VIL logic level GND 0.2vCC
Driver Output Leakage Current IOL VOH =17V 1.0 MA

VOL IOL = 2mA 0.2
Logic Output Voltage (S-OUT) \Y,
VOH IOH = -2mA VCC-0.2
Driver Output Current Skew
IOL1 13 %
(Channel to Channel) VOUT =1.0V
Driver Output Current Skew REX = 120Q
IOL2 16 %
(Chip to Chip)
Driver Current vs. Output REX = 120Q
% / VOUT 0.1 0.5
Voltage Regulation VOUT =1V~3V % |V
(o]
Driver Current vs. Supply REX = 120Q
% I'VCC 2
Voltage Regulation VCC = 3.0V~5.5V
Thermal Shutdown Tsd 140 160 °C
VOUT = 1.0V
Supply Current REXn = 120Q
IDD_A 1.5 mA
(Analog Portion) Driver ON
all DI pins are low
Supply Current CKIl = 20MHz
IbD_D 1.5 mA
(Digital Portion) DAl = 10MHz
Test Diagram
vee Vied
C1 J‘ C2 ‘L C3
I°I I @
- - vce -
DSL OUTn
Logic /STB REXn
Pattern AURG6352 REXTn
Generator DAI STBO
. CKI DAO
POL CKO
J 1 GND
CL CL CL CL CL
L L L N
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/O Timing Diagrams:

a) Timing of CKI, DAI, CKO and DAO

AUR6352

twCLK

AN

toHL(D)

50% \

twCLK
/450% 50%3
CKI
| [_tsetup(@) |, [ thoid(d) |
50% 50%
DAI
tpLH(C) toHL(C)
> —
50%
CKO
%
DAO ”
(DSL=low)
tpLH(D)
DAO
(DSL=high)

b) Timing of CKl and STB

CKi

STB

2008/7/30

tsetup(STB) twsSTB
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/O Timing Diagrams:

c) Timing of STB and OUT

STB

OUTn

(current)

AUR6352

tof

90%

10%

d) Timing of POL and OUT

POL

OUTn

(current)

/

tod

133
=}
=

twPOL \

e) Timing of STB and STBO

STB

STBO
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tpLH(0)

tpLH(S)

tpHL(S)
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AUR6352
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AUR6352

Timing Diagrams of Mode Switching:

AURG6352 can provide three control modes of PWM output:
B 8-bit luminance data with 5-bit individual color correction data ( 13-bit / 5 byte mode )
B 8-bit luminance data with 6-bit global brightness data ( 14-bit / 4 byte mode )
B 8-bit luminance data only ( 8 bit / 3 byte mode )

When power turns on, 8 bit / 3 byte mode is the default. Modes are switched by input (DAI, CKIl, STB) patterns:

; DAI = low ;

DAI
i 2 s .
_._ 1 2 3 4 5 6 7 8 ______

' 2 3 4 5 6 7
st8% || SEREREREEEEE S
______ _._ 1__2__3__4__5__6 N
| CKI ; low % CKI = high t:
*1 switch to 13-bit / 5 byte mode.
*2 switch to 14-bit / 4 byte mode.
*3 switch to 8-bit / 3 byte mode.
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AUR6352

Data Frames and Format

(111 1 Isseupybug X [1°1°1°1°1 11 L ]ooueuUIINT) © S19010 8AROE WNWIXewW 8y} 1o sojdwex]

('sx2012 aAnoE 9 X G6Z ) dwesy NMd |

1 M1 M1 1

No L ybiy =10d
440
fe— ] moj =70d
No $)90]2 8AljOR GGZ S)00[D BAI}OE GGZ SY00]0 JAIOE GGZ
ULyl UL L o o L T UL oo wad

sy20]2 [eusdyul ( K4 ) ¥8€9L

<
9 9oueulwNT J ¥ 9oueulwNT J

g 9sueuiwn

#9 X [0:2]eoueUiWINT = JaqWINU SY20|9 SARIY

as1 SN as1 asw  8s1 asw  as1 asn

[{ alen g @dueuiwinT 9 9dueuIwNT ¥ 9dueulwnT

19A97 [0GO|D)
ssaujybug J,uop :xX

(1 + [0:6]ssauybuig ) x [0:2]edueuiwng = J8qWinu S}90]9 3ARIY

as1 asn 8s1 8SN 8s1 asw 8s1 aswn 8s1 EsSn as1 SN

VO LNOG : X T|VT|VT|VT|4A|4A|VT|4
g uondalod © uol}2aLI0) Y uondaloy g @dueulwnT © adueujwnT ¥ @dueuIwINT

(¢¢ + [0:y]uoneasson ) x [p:2]9oueUIWLINT = Jaquinu SY}20|2 dAOY

apow 93Aqg / sHa-g

apow ajAqy / sHa-v1

apow a3Aqg / sna-¢l
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Output Current and Drop-Out Voltage:

AUR6352

The output current level of individual driver is established by an external resistor REX for each channel. The output

range of each driver is designed from 5mA to 100mA according to the equation below. It is recommended the voltage

at driver output ports should be as low as possible for consideration of power dissipation and constant current

operations. If operating driver over working temperature, AUR6350 will go into shutdown mode automatically and

recover to normal mode until the junction temperature is lower than 140°C. A characteristic curve of output current

levels vs. setting resistor values is displayed in the following diagram.

lout (A) = 0.6 V/REX Q

Output Current vs External Resistor

120

100

lout (mA)

40 T

20 1

0 10 20 30 40 50 60 70 80 90 100 110
REXT (Q)

120

The output current is kept constant for driving multiple LEDs in series with each driver before reaching the dropout

voltage limits. LEDs with various forward voltages (Vg) can be used within usable voltage headroom. Typical output

current characteristic of an output driver is shown below for illustrating driver dropout voltage vs. output current level.

Output Current vs Output Voltage

140
120

100

80

lout (mA)

60
40

20

15 2.0 25
Vout (V)
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AURG6352
AURG6352 Package Specification — SOP16 Outline Drawing
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SYMBOLS MIN. MAX.
A 0.053 0.069
Al 0.002 0.006
A2 0.048 0.065
D 0.386 0.394
E 0.130 Q.157
H 0.228 0.244
L 0.016 0.050
[i] a B

UNT : INGH

THERMALLY ENHANCED DIMENSIDNS

[PAD DIZE |

E1

T DI

| 95X1BE | 0.086 REF [0.162 REF|

NOTES:

1.JEDEC OUTLINE : N/A.

UNIT + INCH

2Z.DIMENSIONS "0 DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRSMOLD FLASH, PROTRUSIONS
AND GATE BURRS SHALL NOT EXCEED .15mm {.006in}

FER SIDE

3.DIMENSIONS "E" DOES NOT INCLUDE INTER—LEAD FLASH,
OR PROTRUSIONS. INTER—LEAD FLASH AND PROTRUSICNS
SHALL NOT EXCEED .25mm (010in) PER SIDE

AURG6352 Package Specification — SSOP16 Outline Drawing
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f < ) SYMBOLS | WMIN. [ MAX.
Py (— A 0.053 | 0.089
— A1 D.004 | 0.010
| A7 = 0.058
b 0.008 | 0.012
b1 0.0058__| 0.017
4 — —1 — — % Ol w ¢ 0.007 0.010
] cl 0.007 | 0.009
. T D 0.189_| 0.197
=+ I o ; ) B[ 0.150 | 0.157
5 1 - 3 E 0.228 0.244
=4 = = L 0.06 | 0.050
j H H H H 2T\ = e 0.075 BASIC
N Nt o N
1 By ,f‘-— - UNIT & INCH
e b N\ B A /
/
o NOTES:
1.JEDEC CUTLINE + MO-137 AB
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= - .
Vs /‘\
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WITH ! g \ \
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S - L ] A e aQ
METAL "~ . L =
DETAIL B L = =
= DETAIL A
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