NXP 2/4/8/16-bit
12C/SMBus LED dimmers
PCA9530/31/32/33

LED dimming with GPIO expansion

These [2C/SMBus-compatible GPIO expanders, optimized for dimming LEDs, support two user-

programmable blink and dimming rates, programmable up to 256 levels of brightness, without

overloading the 1°C-bus or tying up the 1?C-bus master.
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Compatible with I)C-bus and SMBus

Two user-programmable blink rates and duty cycles
— Blink rate: 0.625 to 1.6 sec (160 to 0.656 Hz)

— Duty cycle: 0 to 99.6% allows fade to black

256 programmable brightness levels

Internal oscillator accurate to £10% and requires no
external components

Open-drain outputs can drive LEDs directly (25 mA max
sink per bit)

High maximum device limits (50, 100, or 200 mA)

I/O states readable via I°C/SMBus

Any bit not used to drive an LED can be used as normal
GPIO

Active-low hardware reset saves power and simplifies
design

Low standby current (ISTB): 1.5 pA (max)

Operating voltage: 2.3t0 5.5V

All'l/O tolerant to 5.5V

Temperature range: -40 to +85 °C

12C-bus clock frequency: 0 to 400 kHz

ESD protection exceeds JEDEC standards
High-volume CMOS process

Package options: SO, TSSOP, HVQFN

Applications
» LED backlighting
» LED color mixing
» LED status

The NXP PCA9530, PCA9531, PCA9532, and PCA9533 are
used to dim LEDs in I2C-bus and SMBus applications. Each
LED can be off, on, or set to two different blink or dim settings
(with 256 levels of control), without overloading the I?)C-bus or
tying up the I?°C-bus master.

The blink rate can vary from 0.625 to 1.6 seconds (160 to 0.625
Hz) in 256 steps. The duty cycle is programmable in 256 steps.
To dim the LEDs, change the duty cycle between 0% (dark)
and 99.6% (bright) when the frequency is set to 160 Hz.

Any bits that aren’t used to control LEDs can be used as
general-purpose 1/O (GPIO), for a quick, easy to add sensors,
push-buttons, alarm monitors, LEDs, fans, and more.

On the PCA9531 and PCA9532, three hardware pins (A0, A1,
As) let up to eight identical devices share the same 12C/SMBus.
On the PCA9530, a single hardware pin (A0), supports up to
two devices on the same I?C/SMBus. Due to hardware pin

founded by Philips



limitations, the PCA9533 doesn't have address pins so only one w0 [} \o/ oo il e
is allowed on the bus. wolz] @B [Blwn 2] [75] s0a
Leot [3] g 4] scL I EN - [14] scu
vs[€] & [m]ResE wofa] @B [E]EE
Each device features open-drain outputs that sink 25 mA per o1 [5] 8 [72] e07
bit. The PCA9530 supports a maximum of 50 mA, the PCA9531 STAVEPDRESS ii% - %LE%
LEDS
and PCA9533 a maximum of 100 mA, and the PCA9532 a o oo o IAOIR/W| ves [2] 5] e0
maximum of 200 mA (100 mA per 8-bit group).
FIXED PROGRAMMABLE SLAVE ADDRESS
PCA9530 \
On the PCA9530, PCA9531, and PCA9532, an external active- 1 : 1 : 0 : 0 : AZ: A': Ao: RV
low reset hardware pin (RESET) returns registers to their o] Y Eve . U
default states, without having to cycle power to the equipment, ’“E [z5] soa PCA9S31
A2 |3 22| sCL
if the 12C-bus locks up. 1200 [Z] Blkza
Leot [5] o~ [20] Le1s
™
. Leo2 [6] Ig [79] LeD1a
ESD protection exceeds 2000 V HBM per JESD22-A114, 150 ] 8 [@eos
V MM per JESD22-A115, and 1000 V CDM per JESD22-C101. woe[E] &[]0 "o
. Leos [9] 6] Leo11 eoo [T} o 7] voo
JESDEC Standard JESD78 latch-up testing exceeds 100 mA. - 5] oo o1 [Z] § ] o
Lep7 [11 4] LeDy w02 [3] 5 [74] scu
) . . a 13| LED3
Except for the number of bits and address pins, the functional s ] o0 =0 e
diagram and 1/O schematic are the same for all of the devices. P S
' IololzI |0|/W 1|1lololol1lo|R/TN
More information on NXP LED blinkers and dimmers can be L e e T S
found in application note AN264. FXED PROGRAMMABLE FxeD
PCA9532 PCA9533
Pin configurations
A2 A1 A0 33V
{ J { INPUT
| e
SDA - SDA LEDO
}—‘ scL scL LED1
g 0 ——> RESET LED2
] LED3
\ —_— LEDs
?SDEDTM Pm'&%i?N PRESCALER 0 PwMo  [BLINKO Lot
REGISTER REGISTER A0 LEDS
BLINKT BUS MASTER
OSCILLATOR pescaert | L ewwt A1 LeDs
A2 LED7 GPIO
Vss I MGty G MR s Er sy 2
= PCA9531
Block diagram Typical application

Order information

PCA9530 PCA9531 PCA9532 PCA9533/01

e Tube PCA9530D PCA%531D PCA9532D PCA9533D/01
T&R PCA9530D-T PCA9531D-T PCA9532D-T PCA9533D/01-T
TSSOP Tube PCA9551PW PCA9532PW
T&R PCA9530DP-T PCA9531PW-T PCA9532PW-T PCA9533DP/01-T
HVQFN T&R PCA9531BS-T PCA9532BS-T
WWwWWw.nxp.com
© 2007 NXP N.V.
founded by All rights reserved. Reproduction in whole or in part is prohibited without the prior written consent of the copyright owner. The Date of release: June 2007
information presented in this document does not form part of any quotation or contract, is believed to be accurate and reliable and ~ Document order number: 9397 750 16073
pH I LI ps may be changed without notice. No liability will be accepted by the publisher for any consequence of its use. Publication thereof Printed in the USA
does not convey nor imply any license under patent or other industrial or intellectual property rights.




