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NUS508

8 Channel High Power Constant Current LED Driver

Features

20mA~150mA, 8 channels constant current regulator
Output current adjustable by external resistor

3V ~ 12V wide range supply voltage

1MHz OE PWM dimming support

0V ~ 17V output sustain voltage

low output voltage dropout

0.4V @ 40mA/ch (total 320mA output)
0.7V @ 150mA/ch (total 1.2A output)
Minimized Ipp consumption

Low speed Vpp dimming support
160°C half power thermal protect

Less than 4% chip current skew

Less than 4% channel to channel current skew
Less than 0.5%/V line regulation

Less that 1%/V load regulation

25nS channel stagger output

Green package

Product Description

The NUS508 is a dedicated designed constant current
LED driver for general lighting. It can drive 8 channel LEDs
simultaneously and provide each channel sink current up to
150mA.

The wide range of power supply capability makes the
NU508 be driven easily by a simple circuit. For example,
using a zener diode lowers down the V| gp voltage for Vpp or
just routing Vpp pin into the LED loading loop gets popper
voltage for NU508.

In the application of dimming function, the OE pin can
switch all output channels on or off simultaneously with
25nS time stagger between odd and even channels. The fast
transient speed of OE function in NU508 is best for most of
dimming requirements and the stagger function will lower
the EMI generation in fast dimming situation.

While in full current output, the NU508 only need
about 0.6V drop on each output channel. This makes NU508
to be the lowest power lost LED driver that compared with
the other types of LED drivers. The minimized voltage drop
in NUS08 will increase the efficiency of entire lighting
system and lower the heat generation from LED driver.

Applications

® General LED Lighting

® Decoration lighting for architecture
® ].CD back lighting

® Street lamp

Package Type

® TSSOP 173 mil 20 pin
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Terminal Description

Pin # Pin name Function
1 VDD Power supply
2 NC
3 OE Output enable
4 NC
5 OuUTO Output channel 1
6 OUT1 Output channel 2
7 OouT2 Output channel 3
8 OUT3 Output channel 4
9 NC
10 NC
11 NC
12 NC
13 OuUT4 Output channel 5
14 OUTS Output channel 6
15 ouUT6 Output channel 7
16 ouT7 Output channel 8
17 NC
18 REXT R external
19 NC
20 GND Ground
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Characteristic Symbol Rating Unit
Supply voltage Voo 3.0~ 16 Vv
Output sustain voltage (Output off) Vour -0.2~20 \Y
Input voltage Voe -0.2~ Vpp \Y
Output current per channel lout 20~ 200 mA
Ground terminal current leno 1.2 A
Power Dissipation (On PCB) PD 1 w
Thermal Resistance RH(-a) 33.3 °C /W
Operating temperature Torr -40 ~ +130 °C
Storage temperature Tst -55~+150 °C
Electrical Characteristics and Recommended Operating Conditions
Characteristic Symbol Condition Min. | Typ. | Max. | Unit
Supply voltage Vop Room Temp. 3 - 12 \Y
Vop =5V, loyr=20mA * 8 0.3 - 6.3 \Y
Output drop out voltage "
(Due to Pp limitation, drop out Vv Vop =5V, lour= 40mA * 8 0.4 _ 3.2 v
voltage is not sustaining ouT Vpp =5V, loyr=80mA * 8 0.5 - 1.6 \Yj
voltage)
Vpp =5V, loyr=150mA * 8 0.6 - 1 \Y
Output current/channel loutn - 20 - 150 mA
Bit current skew loutn = 20MA - - 14
dlours %
Vpp >=3V loutn = 150mA - - 4
Chip average current skew dl loutn=20mA - 12 14 o
()
Vop >=3V o lourn = 150mA - +2 +4
Leakage L eakage Vour = 10V - - 0.5 uA
VDD < 5V - 0-7*VDD -
VIH
OE Input voltage Vpp >= 5V - 3.5 - \Y
Vi - - 0.3*Vpp | 1.5
Pull down resistor (OE) Rep - 400 500 700 KQ
Line regulation %/Vpo 3V < Vpp <12V - - 0.5 A%/
Load regulation %/Vour 0.5V < Vgur < 8V - - 1 A%V
Operating Temperature Topr Ambient temperature -40 - 85 ‘C
Thgrmal protect Thaite Half current output - 160 - ‘C
(Junction temperature)
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Characteristic Symbol Condition Min. | Typ. | Max. | Unit
Thermal regulation %/10°C - - - 0.5 A%/10C
lop1 Rexr = Open, All output off - 0.3 1 mA
IDDZ REXT = 9OOQ ,; A” output Off - 3 4 mA
Supply current
lDD3 REXT =900Q2 , All output on - 3 4 mA
Iopa Rexr = 600(2, All output on - 5 6 mA
Switching Characteristics (T = 25°C)
Characteristic Symbol Condition Min. | Typ. | Max. | Unit
Propagation Delay Time Vpp=4V, Vour=1V,
t 300 380 440 nS
(OE from “L” to “H”) pLH lour=120mA, OE= 0V => 4V
Output current rising time Vpp=4V, Vour=1V,
toeri 100 120 160 nS
(OE from “L” to “H”) OFRise lour=120mA, OE= 0V - 4V
Propagation Delay Time Vpp=4V, Vour=1V,
t 300 380 440 nS
(OE from “H” to “L”) Pt lour=120mA, OE= 4V > 0V
Output current falling time Vpp=4V, Vour=1V
t ’ ! 100 120 160 nS
(OE from “H” to “L”) OFFall lour=120mA, OE= 4V - 0V
Propagation Delay Time Vour=1V, lour=120maA,
wyn wyyn tPON - 90 - us
( Vpp from “L” to “H”) Vpp=0E= 0V = 3V
Output current rising time ¢ Vour=1V, lour=120maA, 120 S
i - u
( Voo from “L” to “H”) VORI Vpp=OE= 0V > 3V
Propagation Delay Time Vour=1V, lour=120maA,
wyn wy n tPOFF - 70 - nS
( Vpp from “H” to “L”) Vpp=0E=3V > 0V
Output current falling time ¢ Vour=1V, loyr=120mA, 120 S
- n
(Voo from “H” to “L”) voorel Vpp=0E=3V = OV

Timing Waveform

OE

Vour Vour

TVDDRise —>| [ 4" <—TVDDFaI|

OE timing diagram Vpp timing diagram
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NU508

Test Circuit

VD[) VLED VDD VLED
o) o o)
I Iy i) I Iy ]
OUT0  OUTI ouT7 OUTO OUTI oUT7
Function Vo Vo
OE \]l I
Generator 508 OE NU508
Rexr  GND

il i

OE dimming and lgyr test circuit Vpp dimming test circuit

Block Diagram

Vpp 0— LDO j>1nterna1 power

OUTO0 OUT1

OUT6 OUT7
Rigr C Iour | — Y I YRR -
EXT Regulator

0E°$I|b

8 channel output driver

Equivalent Circuits for Inputs

There is only one OE input terminal to which a pull down resistor is connected. While OE is high voltage, all output channels
are turned on.

VDD [}

A |—|E
OE o NN L

13T

-4 -
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Output Current Setting

The output current of each channel of NU508 is set by an external resistor (Rgxt). The relationship between output current and
external resistor is shown in the figure or calculated from the equation following.
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NU508
Typical Application Circuit
®  Dimming application
I N R N RN ENNENN N
A O R e A
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NU508 §R
Go
® General lighting application
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NU308 NU308
1/2 W LEDs driving circuit 1W LEDs driving circuit
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3 W LEDs driving circuit

Note:

1.

For the heat consideration on driver, Vour of NU508 should
be minimized. The power calculation equation is shown as
bellow.

VOUT =VLED - VF *n

= *
PD = VOUT IOUT

Where Voyr is the average voltage on output pins, loyr is
total output current of NU508, V; is voltage drop of LED and
n is the number of LEDs.

In some higher Voyr applications, to series a proper resistor
in output current path can decrease the Vgyr and get less
heat generation from NU508.

For the efficiency consideration, higher VLED voltage and
more LEDs in current path will get higher electrical
efficiency. With the wide range supply voltage design and
self powering structure like the lighting application circuit
on this page, NU508 can be used in high voltage power
system. Even the system power voltage is much higher than
the maximum voltage of NU508, it works well.

More LED in series, the total voltage drop variation on LEDs
will increase. This variation is derived from the different V¢
bins of LEDs and LED temperature increasing while system
is working. That probably increases Pp. So, it is another
trade off to select the proper VLED voltage and the number
of LEDs in system. The more output current is driving, the
less LED in series is better.
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Package Dimensions
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MIN. NOM. | MAX. | MIN. NOM. | MAX.
| K N A - - 1.20 - - 47.0
O I j K 1l <] < al | 000 - 015 | 00 - 59
S O e O e Y e B e I a2 | o080 100 | 105 315 | 394 | 413
x_ b 0.19 - 030 | 75 - 1.8
bt 019 [oe2e [oes |75 8.7 9.8
SEATING PLANE = 0.09 = 020 | 35 - 72
cl | 009 - 016 | 35 - 6.3
<8 D |e40 [650 [ee0 | 2520 | 2560 | 2s00
‘ [T DI | 380 | 400 | 420 |1496 | 1570 | 1650
- E 6,40 BSC 2520 BSC
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|>€__ g g2 260 | 280 [300 [1023 [ 100 |80
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