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Genera l Descr ipt ion
The AAT2862 is a highly integrated charge pum p-based 
light ing m anagem ent  unit  with four linear regulators 
opt im ized for single-cell lithium - ion/ polym er system s. 
The charge pum p provides power for all LED outputs and 
m ult iple LED configurat ions are available. The LED out-
puts can be program m ed up to 30m A each. I n addit ion 
the two auxiliary LED output  current  levels can be inde-
pendent ly program m ed. An I 2C serial digital interface is 
used to enable, disable, and set  the current  to one of 32 
levels. Current  m atching is bet ter than 3%  for uniform  
display br ightness.

The AAT2862 also offers four high-perform ance low-
noise MicroPower™ low dropout  (LDO)  linear regulators. 
The regulators are enabled and their  output  voltages are 
set  through the I 2C serial interface. Each LDO can supply 
up to 200m A load current  and ground-pin current  is only 
80μA m aking the AAT2862 ideal for bat tery-operated 
applicat ions.

The AAT2862 is available in a Pb- free, space saving 
TQFN34-24 package and operates over the -40°C to 
+ 85°C am bient  tem perature range.

Features
•  I nput  Voltage Range:  2.7V to 5.5V
•  Tri-Mode Charge Pum p
ŀ Drives up to Eight  LEDs
ŀ 32 Program m able Backlight  Current  with Auto- fade
ŀ Set t ings Ranging From  500μA to 30m A
ŀ Two I ndependent ly Cont rolled Auxillary LED 

Outputs
ŀ 1MHz Switching Frequency 
ŀ Autom at ic Soft  Start
ŀ I 2C Selectable Drivers

•  Four Linear Regulators
ŀ 200m A Output  Current
ŀ 200m V Dropout
ŀ I 2C Program m able Output  Voltage from  

1.2V to 3.3V
ŀ Output  Auto-Discharge for Fast  Shutdown 

•  Built - I n Therm al Protect ion
•  Autom at ic Soft  Start
•  -40°C to + 85°C Tem perature Range
•  TQFN34-24 Package

Applicat ions
•  Cam era Enabled Mobile Devices
•  Digital St ill Cam eras 
•  Mult im edia Mobile Phones



AAT2862

Backlight LED Driver and Multiple LDO Lighting Management UnitChargePumpTM

PRODUCT DATASHEET

2 2862.2010.02.1.4w w w . a n a l o g i c t e c h . c o m

Typica l Applicat ion
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Pin Descr ipt ions

Pin # Sym bol Funct ion Descr ipt ion

1 OUT O
Charge pum p output . OUT is the output  of the charge pum p and supplies current  to the backlight  and 
fl ash LEDs. Connect  the backlight  and fl ash LED anodes to OUT. Bypass OUT to PGND with a 2.2ǋF or 
larger ceram ic capacitor as close to the AAT2862 as possible.

2 C2+ I Posit ive term inal of charge pum p capacitor 2. Connect  the 1ǋF charge pum p capacitor 2 from  C2+  to C2- .

3 SDA I I 2C serial data input . SDA is the data input  of the I 2C serial interface. Drive SDA with the I 2C data.

4 SCL I I 2C serial clock input . SCL is the clock input  of the I 2C serial interface. Drive SCL with the I 2C clock.

5 EN I

Program m ing Enable I nput . When EN is st robed high, the backlight  and LDO registers can be pro-
gram m ed via the I 2C serial interface. When EN is st robed low, all backlight  and LDO outputs are turned 
off and the backlight  and LDO registers are reset  to their  default  (POR)  values and forces all LDO outputs 
to 0 (zero)  volts.

6 AGND G Analog ground. Connect  to PGND as close to the AAT2862 as possible.
7 I N PI I nput  power pin for all four LDOs. Connect  Pin 7 to Pin 23 with as short  a PCB t race as pract ical.

8 LDOC O
LDO C regulated voltage output . Bypass LDOC to AGND with a 2.2ǋF or larger ceram ic capacitor as close 
to the AAT2862 as possible.

9 LDOB O
LDO B regulated voltage output . Bypass LDOB to AGND with a 2.2ǋF or larger capacitor as close to the 
AAT2862 as possible.

10 LDOA O
LDO A regulated voltage output . Bypass LDOA to AGND with a 2.2ǋF or larger capacitor as close to the 
AAT2862 as possible.

11 LDOD O
LDO D regulated voltage output . Bypass LDOD to AGND with a 2.2ǋF or larger ceram ic capacitor as close 
to the AAT2862 as possible.

12 BL1 O
Backlight  LED 1 current  sink. BL1 cont rols the current  through backlight  LED 1. Connect  the cathode of 
backlight  LED 1 to BL1. I f not  used, connect  BL1 to OUT.

13 BL2 O
Backlight  LED 2 current  sink. BL2 cont rols the current  through backlight  LED 2. Connect  the cathode of 
backlight  LED 2 to BL2. I f not  used, connect  BL2 to OUT.

14 BL3 O
Backlight  LED 3 current  sink. BL3 cont rols the current  through backlight  LED 3. Connect  the cathode of 
backlight  LED 3 to BL3. I f not  used, connect  BL3 to OUT.

15 BL4 O
Backlight  LED 4 current  sink. BL4 cont rols the current  through backlight  LED 4. Connect  the cathode of 
backlight  LED 4 to BL4. I f not  used, connect  BL4 to OUT.

16
BL8/
AUX2

O
Backlight  or Auxiliary LED 8 current  sink. BL8 cont rols the current  through backlight  LED 8. Connect  the 
cathode of backlight  LED 8 to BL8. I f not  used, connect  BL8 to OUT.

17
BL7/
AUX1

O
Backlight  or Auxiliary LED 7 current  sink. BL7 cont rols the current  through backlight  LED 7. Connect  the 
cathode of backlight  LED 7 to BL7. I f not  used, connect  BL7 to OUT.

18 BL6 O
Backlight  LED 6 current  sink. BL6 cont rols the current  through backlight  LED 6. Connect  the cathode of 
backlight  LED 6 to BL6. I f not  used, connect  BL6 to OUT.

19 BL5 O
Backlight  LED 5 current  sink. BL5 cont rols the current  through backlight  LED 5. Connect  the cathode of 
backlight  LED 5 to BL5. I f not  used, connect  BL5 to OUT.

20 PGND G Power ground. Connect  to AGND as close to the AAT2862 as possible.
21 C2- I Negat ive term inal of charge pum p capacitor 2.
22 C1- I Negat ive term inal of charge pum p capacitor 1.

23 I N PI
Power input  for the charge pum p. Connect  I N to the input  source voltage. Bypass I N to PGND with a 
2.2ǋF or larger ceram ic capacitor as close to the AAT2862 as possible.

24 C1+ I Posit ive term inal of charge pum p capacitor 1. Connect  the 1ǋF charge pum p capacitor 1 from  C1+  to C1- .
EP Exposed paddle (bot tom )  Connect  to PGND/ AGND as close to the AAT2862 as possible.



AAT2862

Backlight LED Driver and Multiple LDO Lighting Management UnitChargePumpTM

PRODUCT DATASHEET

4 2862.2010.02.1.4w w w . a n a l o g i c t e c h . c o m

Pin Configurat ion
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Program m able Opt ions 1

Main Channels Sub Channels I ndependent  AUX Channels
8* 0* 0*
6 2 0
5 3 0
5 2 1
4 4 0
4 3 1
4 2 2

1. "* "  denotes default  values.
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Absolute Maxim um  Rat ings 1

TA =  25OC unless otherwise noted.

Sym bol Descr ipt ion Value Units
I N, OUT, BL1, BL2, BL3, BL4, BL5, BL6, BL7/ AUX1, BL8/ AUX2 Voltage to PGND and AGND -0.3 to 6.0 V
C1+ , C2+  Voltage to PGND and AGND -0.3 to VOUT +  0.3 V
C1- , C2- , LDOA, LDOB, LDOC, LDOD, EN, SDA, SCL Voltage to PGND and AGND -0.3 to VI N +  0.3 V
PGND to AGND -0.3 to +  0.3 V

Therm al I nform at ion 2 , 3

Sym bol Descr ipt ion Value Units
ΘJA Therm al Resistance 50 OC/ W
PD Maxim um  Power Dissipat ion 2 W
TJ Operat ing Junct ion Tem perature Range -40 to 150

°C
TLEAD Maxim um  Soldering Tem perature (at  Leads) 300

1. St resses above those listed in Absolute Maxim um  Rat ings m ay cause perm anent  dam age to the device. Funct ional operat ion at  condit ions other than the operat ing condit ions 
specified is not  im plied. Only one Absolute Maxim um Rat ing should be applied at  any one t im e.

2. Derate 20m W/ °C above 25°C am bient  tem perature.
3. Mounted on a FR4 circuit  board.
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Elect r ica l Character ist ics 1

VI N =  3.6V;  CI N =  COUT =  2.2ǋF;  C1 =  C2 =  1μF;  TA =  -40°C to + 85°C, unless otherwise noted. Typical values are TA =  
25°C.

Sym bol Descr ipt ion Condit ions Min Typ Max Units
VI N I N Operat ing Voltage Range 2.7 5.5 V

I I N(CP)
Charge Pum p I N Operat ing 
Current  (Pin 23)

1x Mode;  3.0 ≤ VI N ≤ 5.5;  LDOs OFF;  No Load 0.15 0.20 m A
1.5x Mode;  3.0 ≤ VI N ≤ 5.5;  LDOs OFF;  No Load 3.0 m A
2x Mode;  3.0 ≤ VI N ≤ 5.5;  LDOs OFF;  No Load 5.0 m A

I I N(LDO)
LDOA, LDOB, LDOC and LDOD I N 
Operat ing Current  (Pin 7)

2.7 ≤ VI N ≤ 5.5;  All LDOs ON;  No Load 225 μA

I I N(LDOx)
LDOA or LDOB or LDOC or LDOD 
I N Operat ing Current  (Pin 7)

2.7 ≤ VI N ≤ 5.5;  Any One LDO ON;  No Load 80 μA

I I N(SHDN) I N Shutdown Current EN =  GND 1.0 μA

TSD
Over-Tem perature Shutdown 
Threshold

140 °C

TSD(HYS)
Over-Tem perature Shutdown 
Hysteresis

15 °C

Charge Pum p Sect ion
VOUT OUT Output  Voltage 5.2 V

I OUT(MAX) OUT Maxim um  Output  Current VI N =  3.0V, VOUT =  4.0V 800 m A

VI N(TH_H, BL)
BL1-BL8 Charge Pum p Mode 
Transit ion Hysteresis

EN/ SET =  I N;  VI N – VF =  1V 300 m V

fOSC Charge Pum p Oscillator Frequency Address 07h Data= 20 (0010 0000) ;  TA =  25°C 1.2 MHz
t CP(SS) Charge Pum p Soft-Start  Tim e TA =  25°C 100 μs

BL1 - BL6 , BL7 / AUX1 , BL8 / AUX2  LED Dr ivers
t LED(SU) LED Output  Current  Startup Tim e OUT:  0V to I N 20 us
I BL_(MAX) BL1-BL8 Maxim um  Current Address 03h Data= E0 (1110 0000) 27 30 33 m A

I BL_(DATA29) BL1-BL8 Current Address 03h Data= FD (1111 1101) 1.75 1.94 2.13 m A

VBL_(TH)
BL1-BL8 Charge Pum p Transit ion 
Threshold

Address 03h Data= E0 (1110 0000) 180 m V

1. The AAT2862 is guaranteed to m eet  perform ance specificat ions over the -40°C to + 85°C operat ing tem p erature range and is assured by design, character izat ion, and correla-
t ion with stat ist ical process cont rols.

2. Current  m atching is defined as the deviat ion of any sink current  from  the average of all act ive channels.
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Elect r ica l Character ist ics 1

VI N =  3.6V;  CI N =  COUT =  2.2ǋF;  C1 =  C2 =  1μF;  TA =  -40°C to + 85°C, unless otherwise noted. Typical values are TA =  
25°C.

Sym bol Descr ipt ion Condit ions Min Typ Max Units
Linear  Regulators

ƩVLDO[ A/ B/ C,D]

/ VLDO[ A/ B/ C,D]

LDOA, LDOB, LDOC, LDOD Output  
Voltage Tolerance

I OUT =  1m A to 200m A;  TA =  25°C -1.5 1.5 %
I OUT =  1m A to 200m A;  TA =  -40°C to + 85°C -3.0 3.0 %

I LDO[ A/ B/ C,D] (MAX)
LDOA, LDOB, LDOC, LDOD Maxim um  
Load Current

200 m A

VLDO[ A/ B/ C,D] (DO)
LDOA, LDOB, LDOC, LDOD Dropout  
Voltage2 VLDO[ A/ B/ C/ D]  ≥ 3.0V;  I OUT =  150m A 75 200 m V

ΔVLDO/
VLDO* ΔVI N

LDOA, LDOB, LDOC, LDOD Line 
Regulat ion

VLDO =  (VOUT[ A/ B/ C/ D]  +  1V)  to 5V 0.09 % / V

PSRR[ A/ B/ C,D]
LDOA, LDOB, LDOC, LDOD Power Supply 
Reject ion Rat io

I LDO[ A/ B/ C/ D]  = 10m A, 1kHz 50 dB

ROUT_(DCHG)
LDOA, LDOB, LDOC, LDOD Auto-
Discharge Resistance

20 ƻ

I 2C Logic and Cont rol I nter face
VI L SDA, SCL, EN I nput  Low Threshold 2.7V ≤ VI N ≤ 5.5V 0.4 V
VI H SDA, SCL, EN I nput  High Threshold 2.7V ≤ VI N ≤ 5.5V 1.4 V
VOL SDA Output  Low Voltage I PULLUP =  3m A 0.4 V
I I N SDA, SCL, EN I nput  Leakage Current VSDA =  VSCL =  VLED_SEL =  VLDO_SEL =  I N =  5V -1 1 μA
fSCL SCL Clock Frequency 0 400 kHz
t LOW SCL Clock Low Period 1.3 μs
t HI GH SCL Clock High Period 0.6 μs

t HD_STA Hold Tim e START Condit ion 0.6 μs
t SU_STA Setup Tim e for Repeat  START 0.6 μs
t SU_DAT SDA Data Setup Tim e 100 ns
t HD_DAT SDA Data HOLD Tim e 0 0.9 μs
t SU_STO Setup Tim e for STOP Condit ion 0.6 μs

t BUF
Bus Free Tim e Between STOP and START 
Condit ions

1.3 μs

1. The AAT2862 is guaranteed to m eet  perform ance specificat ions over the -40°C to + 85°C operat ing tem p erature range and is assured by design, character izat ion, and correla-
t ion with stat ist ical process cont rols.

2. VDO[ A/ B/ C/ D]  is defined as VI N – LDO[ A/ B/ C/ D]  when LDO[ A/ B/ C/ D]  is 98%  of nom inal.
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Typica l Character ist ics

Backlight Efficiency vs. Input Voltage
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Backlight Current Matching vs. Temperature
(VIN = 3.6V; 30mA/ch)
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Typica l Character ist ics
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LDOA/B/C/D Output Voltage vs. Temperature
(VIN = 3.6V; ILDO = 0mA)
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LDO A/B/C/D Line Regulation
(ILDO = 10mA)
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Typica l Character ist ics

LDO A/B/C/D Load Transient Response
(ILDO = 10mA to 200mA; VIN = 3.6V; VOUT = 1.8V; CLDO = 2.2µF)

Time (20µs/div)

LD
O

 O
ut

pu
t C

ur
re

nt
(t

op
) 

(m
A

)

LD
O

 O
utput V

oltage
(bottom

) (V
)

0

100

200

1.60

1.70

1.80

1.90

2.00

 

LDO A/B/C/D Line Transient Response
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LDO A/B/C/D Turn On Characteristic
(VIN = 3.6V; VOUT = 3.3V; CLDO = 2.2µF)
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EN, SDA, SCL Input Low Threshold Voltage
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Funct ional Block Diagram
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Funct ional Descr ipt ion
The AAT2862 is a highly integrated backlight  dr iver with 
four LDO regulators. The charge pump LED driver powers 
the backlight  LEDs from  the 2.7V to 5.5V input  voltage. 
The LDO regulators get  their power from  the same input  
and produce regulated output  voltage between 1.2V and 
3.3V. Cont rol of the LEDs and the LDO output  voltage is 
through an I 2C serial interface for easy programming.

LED Dr ivers

The AAT2862 drives up to eight  backlight  LEDs up to 
30m A each. The LEDs are dr iven from  a charge pum p to 
insure that  constant  current  is m aintained over the 
ent ire bat tery voltage range. The charge pum p auto-
m at ically switches from  1x, to 1.5x, to 2x m odes and 
back to m aintain the LED current  while m inim izing power 
loss for high efficiency. The charge pum p operates at  the 
high 1MHz switching frequency allowing the use of sm all 
1ǋF ceram ic capacitors.

Depending on the bat tery voltage and LED forward volt-
age, the charge pum p drives the LEDs direct ly from  the 
input  voltage (1x or bypass m ode)  or steps up the input  
voltage by a factor of 1.5 (1.5x m ode)  or 2 (2x m ode) . 
The charge pum p requires only two t iny 2.2ǋF ceram ic 
capacitors, m aking a m ore com pact  solut ion than an 
inductor-based step-up converter solut ion. Each indi-
vidual LED is dr iven by a current  sink to GND, allowing 
individual current  cont rol with high accuracy over a wide 
range of input  voltages and LED forward voltages while 
m aintaining high efficiency.

The charge pum p is cont rolled by the voltage across the 
LED current  sinks. When any one of the act ive backlight  
current  sink voltages drops below 180m V, the charge 
pum p goes to the next  higher m ode ( from  1x to 1.5x or 
from  1.5x to 2x m ode)  to m aintain sufficient  LED voltage 
for constant  LED current . The AAT2862 cont inuously 
m onitors the LED forward voltages and uses the input  
voltage to determ ine when to reduce the charge pum p 
m ode for bet ter efficiency. There is also a 300m V m ode-
t ransit ion hysteresis that  prevents the charge pum p 
from  oscillat ing between m odes.

LED Current  Cont rol

The eight  backlight  LED channels are programmed 
through the I 2C serial interface and can be set  between 
0.5 and 30mA in ~ 1mA steps. The currents match to 
within typically 3% . There are fade- in and fade-out  t imers 
that  can be programmed through the interface as well.

See the “ I 2C Serial I nterface”  sect ion for m ore inform a-
t ion on set t ing the LED currents. 

LDO Regulators

The AAT2862 includes four low dropout  (LDO)  linear 
regulators. These regulators are powered from  the bat-
tery and produce a fixed output  voltage set  through the 
I 2C serial interface. The output  voltages can be pro-
gram m ed to one of 16 output  voltages between 1.2V and 
3.3V. The LDOs can also be turned on/ off through the I 2C 
serial interface.

The LDO regulators require only a sm all 2.2ǋF ceram ic 
output  capacitor for stabilit y. I f im proved load t ransient  
response is required, larger-valued capacitors can be 
used without  stabilit y degradat ion.

I 2C Ser ia l I nter face

The AAT2862 uses an I 2C serial interface to set  the LED 
currents, the LDO's output  voltages, and to turn on/ off 
all LDOs, as well as other housekeeping funct ions. The 
I 2C interface takes input  from  a m aster device while the 
AAT2862 acts as a target  to the m aster. 

The I 2C protocol uses two open-drain inputs;  SDA (ser i-
al data line)  and SCL (ser ial clock line) . Both inputs 
require an external pull up resistor, t ypically to the input  
voltage. The I 2C protocol is bidirect ional and allows tar-
get  devices and m asters to both read and write to the 
bus. The AAT2862 only supports the write protocol;  
therefore, the Read/ Write bit  m ust  always be set  to “0”. 
The t im ing diagram  in Figure 1 shows the typical t rans-
m ission protocol.
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AAT2862 Device Address = 60h w ack Addr = 00h ack Data =  06h ack stopstart

SDA

SCL

start msb Chip Address lsb w ack msb Register Add lsb ack msb DATA lsb ack stop

Figure 1 : Typica l I 2C Tim ing Diagram .

I 2C Ser ia l I nter face Protocol

The I 2C serial interface protocol is shown in Figure 1. 
Devices on the bus can be either m aster or target  devic-
es. Both m aster and target  devices can both send and 
receive data over the bus, with the difference being that  
the m aster device cont rols all com m unicat ion on the 
bus. The AAT2862 acts as a target  device on the bus and 
is only capable of receiving data and does not  t ransm it  
data over the bus. 

The I 2C com m unicat ions begin with the m aster m aking a 
START condit ion. Next , the m aster t ransm its the 7-bit  
device address and a Read/ Write bit .  Each target  device 
on the bus has a unique address. The AAT2862 device 
address is 60h.

I f the address t ransm it ted by the m aster m atches the 
dev ice address,  t he t arget  dev ice t ransm it s an 
Acknowledge (ACK)  signal to indicate that  it  is ready to 
receive data. Since the AAT2862 only reads from  the 
m aster, the Read/ Write bit  m ust  be set  to “0”. Next , the 
m aster t ransm its the 8-bit  register address, and the tar-
get  device t ransm its an ACK to indicate that  it  received 
the register address. Next , the m aster t ransm its the 
8-bit  data word, and again the target  device t ransm its 
an ACK indicat ing that  it  received the data. This process 
cont inues unt il the m aster is finished writ ing to the tar-
get  device, at  which t im e the m aster generates a STOP 
condit ion.

START and STOP Condit ions

START and STOP condit ions are always generated by the 
master. Prior to init iat ing a START, both the SDA and SCL 
pin are inact ive and are pulled high through external pull-
up resistors. As shown in Figure 1, a START condit ion is 
when the master pulls the SDA line low and, after the 
start  condit ion hold t ime ( tHT_STA) , the master st robes the 
SCL line low. A START condit ion acts as a signal to devic-
es on the bus that  the device producing the START condi-
t ion is act ive and will be communicat ing on the bus.

A STOP condit ion, as shown in Figure 1, is when SCL 
changes from  low to high followed after the STOP condi-
t ion setup t im e ( t SU_STO) , by an SDA low- to-high t ransi-
t ion. The m aster does not  issue an ACK and releases SCL 
and SDA.

Transferr ing Data

Addresses and data are sent  with the m ost  significant  bit  
first  t ransm it ted and the least  significant  bit  t ransm it ted 
last . After each address or data t ransm ission, the target  
device t ransm its an ACK signal to indicate that  it  has 
received the t ransm ission. The ACK signal is generated 
by the target  after the m aster releases the SDA data line 
by dr iving SDA low.



AAT2862

Backlight LED Driver and Multiple LDO Lighting Management UnitChargePumpTM

PRODUCT DATASHEET

2862.2010.02.1.4 15w w w . a n a l o g i c t e c h . c o m

SDA

SCL

SDA

SCL

START STOP

Figure 2 : I 2C STOP and START Condit ions;
START: A High “1 ” to Low  “0 ” Transit ion on the SDA Line W hile  SCL is H igh “1 ”
STOP: A Low  “0 ” to H igh “1 ” Transit ion on the SDA L ine W hile  SCL is H igh “1 ”.

SCL 1 2 3 4 5 6 7 8 9

SDA A6 A5 A4 A3 A2 A1 A0 R/W ACK

Device Address

LSBMSB

Figure 3 : I 2C Address Bit  Map;
7 - bit  Slave Address ( A6 - A0 ) , 1 - bit  Read/ W rite  ( R/ W ) , 1 - bit  Acknow ledge ( ACK) .

SCL 1 2 3 4 5 6 7 8 9

SDA D7 D6 D5 D4 D3 D2 D1 D0 ACK

Register Address / 
Data

LSBMSB

Figure 4 : I 2C Register  Address and Data Bit  Map;
8 - bit  Data ( D7 - D0 ) , 1 - bit  Acknow ledge ( ACK) .
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Register

Funct ional
Descr ipt ion

Data
Bit7

Data
Bit6

Data
Bit5

Data
Bit4

Data
Bit3

Data
Bit2

Data
Bit1

Data
Bit0Num ber

Hex 
Address

REG0 00h
LDO A & B 

Output  Voltage 
Control

LDOA[ 3] LDOA[ 2] LDOA[ 1] LDOA[ 0] LDOB[ 3] LDOB[ 2] LDOB[ 1] LDOB[ 0]

REG1 01h
LDO C & D 

Output  Voltage 
Control

LDOC[ 3] LDOC[ 2] LDOC[ 1] LDOC[ 0] LDOD[ 3] LDOD[ 2] LDOD[ 1] LDOD[ 0]

REG2 02h LDO EN control X X X X ENLDO_D ENLDO_C ENLDO_B ENLDO_A

REG3 03h
Backlight  

Current  Control 
MAIN

MEQS
DISABLE 

FADE_MAIN
MAIN_ON BLM[ 4] BLM[ 3] BLM[ 2] BLM[ 1] BLM[ 0]

REG4 04h
Backlight  

Current  Control 
SUB

X
DISABLE

FADE_SUB
SUB_ON BLS[ 4] BLS[ 3] BLS[ 2] BLS[ 1] BLS[ 0]

REG5 05h
Backlight  

Current  Control
AUX1

AUX1[ 1] AUX1[ 0] AUX1_ON BLA1[ 4] BLA1[ 3] BLA1[ 2] BLA1[ 1] BLA1[ 0]

REG6 06h
Backlight  

Current  Control
AUX2

AUX2[ 2] AUX2[ 0] AUX2_ON BLA2[ 4] BLA2[ 3] BLA2[ 2] BLA2[ 1] BLA2[ 0]

REG7 07h
Backlight  Fade 

Control
X X FADE_TIME[ 1] FADE_TIME[ 0] FADE_MAIN FADE_SUB FLOOR[ 1] FLOOR[ 0]

Table 1 : AAT2 8 6 2  Configurat ion/ Cont rol Register  All ocat ion ( “X” =  “Reserved”) .

Applicat ions I nform at ion

I 2C Ser ia l Program m ed Registers

The AAT2862 I 2C program m able registers are listed in 
Table 1. There are eight  registers, five for the backlight  
LED cont rol, and three to cont rol the four LDOs. 

All backlight  channels can be easily configured in m any 
different  ways through the I 2C interface. The default  
assignm ent  for the dr ivers is four backlight  for Main, two 
backlight  for Sub, and two ext ra that  can be applied to 
Main, Sub, or Auxiliary. All eight  backlight  channels can 
be driven to the sam e current  level by writ t ing the MEQS 
=  1 bit  in REG3. The Main and Sub backlights can be 
program m ed independent ly to one of 32 levels described 
in Table 2.

Back light  Cont rol Registers

The AAT2862 has five backlight  registers:

•  REG3 ( I 2C address 03h)  cont rols Main backlight . 
•  REG4 ( I 2C address 04h)  cont rols Sub backlight . 
•  REG5 ( I 2C address 05h)  cont rols auxiliary Aux1 

backlight . 
•  REG6 ( I 2C address 06h)  cont rols auxiliary Aux2 

backlight .
•  REG7 ( I 2C address 07h)  cont rols backlight  fade- in 

and fade-out  funct ion.
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Table 3 describes the floor current  per channel for the 
fade- in and fade-out  funct ions. I n fade-out  sequence 
floor will be the final current  that  will cont inue to be 
present  unt il the Main, Sub or Aux1,2 channels are dis-
abled by writ ing MAI N_ON =  0 to REG3, SUB_ON =  0 to 
REG4, A1_ON =  0 to REG5, and/ or A2_ON =  0 to REG6. 
I n fade- in sequence floor is the direct  current  all chan-

nels will be turned on by writ ing MAI N_ON =  1 to REG3, 
SUB_ON =  1 to REG4, A1_ON =  1 to REG5, and/ or A2_
ON =  1 to REG6.

Fade-out  can be init iated only after the fade in sequence 
has been program m ed first  by writ ing FADE_MAI N =  1 
and/ or FADE_SUB =  1 as is shown in Table 4.

Data Bit4 Data Bit3 Data Bit2 Data Bit1 Data Bit0 LED Cu rrent  ( m A)

BLM[ 4 ] BLM[ 3 ] BLM[ 2 ] BLM[ 1 ] BLM[ 0 ] REG3

BLS[ 4 ] BLS[ 3 ] BLS[ 2 ] BLS[ 1 ] BLS[ 0 ] REG4

BLA1 [ 4 ] BLA1 [ 3 ] BLA1 [ 2 ] BLA1 [ 1 ] BLA1 [ 0 ] REG5

BLA2 [ 4 ] BLA2 [ 3 ] BLA2 [ 2 ] BLA2 [ 1 ] BLA2 [ 0 ] REG6

0 0 0 0 0 30*
0 0 0 0 1 29.03
0 0 0 1 0 28.06
0 0 0 1 1 27.10
0 0 1 0 0 26.13
0 0 1 0 1 25.16
0 0 1 1 0 24.19
0 0 1 1 1 23.23
0 1 0 0 0 22.26
0 1 0 0 1 21.29
0 1 0 1 0 20.32
0 1 0 1 1 19.35
0 1 1 0 0 18.38
0 1 1 0 1 17.42
0 1 1 1 0 16.45
0 1 1 1 1 15.48
1 0 0 0 0 14.52
1 0 0 0 1 13.55
1 0 0 1 0 12.58
1 0 0 1 1 11.61
1 0 1 0 0 10.65
1 0 1 0 1 9.68
1 0 1 1 0 8.71
1 0 1 1 1 7.74
1 1 0 0 0 6.77
1 1 0 0 1 5.81
1 1 0 1 0 4.84
1 1 0 1 1 3.87
1 1 1 0 0 2.9
1 1 1 0 1 1.94
1 1 1 1 0 0.97
1 1 1 1 1 0.48

Table 2 : Main/ Sub/ Aux Back light  LED Current  -  BLM/ B LS/ BLA1 ,2 [ 4 :0 ] .

* Denotes default  (power-on- reset )  value.
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Data Bit1 Data Bit0
Fade I n and Out  

Current  Level ( m A)

FLOOR[ 1 ] FLOOR[ 0 ] REG7

0* 0* 0.48*
0 1 0.97
1 0 1.94
1 1 2.90

Table 3 : Main/ Sub LED Current
Fade I n and Out  Level Cont rol.

Data Bit3 Data Bit2

Fade I n and Out  Cont rol 

REG7

FADE_ MAI N FADE_ SUB Main Sub

0* 0* Fade Out* Fade Out*
0 1 Fade Out Fade I n
1 0 Fade I n Fade Out
1 1 Fade I n Fade I n

Table 4 : Main/ Sub LED Current
Fade I n and Out  Cont rol.

Data Bit5 of REG3, REG4, REG5 and REG6 cont rols the 
turn on and off of the Main, Sub, Aux1 and Aux2 chan-
nels according to Table 5. Both Aux1 and Aux2 channels 
are considered part  of the Sub backlight  channels unless 
explicit ly turned on as part  of the Main backlight  or inde-
pendent ly.

Data Bit5 Back light  Channel ON/ OFF

MAI N_ ON REG3

SUB_ ON REG4

AUX1 _ ON REG5

AUX2 _ ON REG6

0* OFF*
1 ON

Table 5 : Main/ Sub/ Aux1 / Aux2  LED Current
ON/ OFF Cont rol.

Data Bit6 of REG3 and REG4 enables the fade in and out  
cont rol of the Main and Sub channels. Fade funct ion is 
enabled by default  and can be explicit ly disabled by writ -
ing DI SABLE FADE_MAI N =  1 and/ or DI SABLE FADE_SUB 
=  1 as shown in Table 6.

Data Bit6
Back light  Channel Fade I n 

and Out  Enable/ Disable

DI SABLE FADE_ MAI N REG3

DI SABLE FADE_ SUB REG4

0* Enable*
1 Disable

Table 6 : Main/ Sub Current  Fade ON/ OFF Cont rol.

Data Bit7= 1 of REG3 program s all Sub channels as Main 
backlight  as described in Table 7. I f the Main fade- in or 
fade-out  funct ion is enabled;  all eight  Main and Sub 
channels will be faded- in or out  sim ultaneously.

Data Bit7 MAI N Equal SUB ( MEQS)

MEQS REG3

0* False*
1 True

Table 7 : Main/ Sub Current  Fade ON/ OFF Cont rol.

Data Bit4 and Data Bit5 of REG7 cont rol the durat ion of 
the fade- in/ out  funct ion. The default  t im ing is 850m s 
with opt ions for 650m s and 425m s according to Table 8. 
The charge pum p oscillator frequency is related to the 
fade- in/ out  t im ing as follows:

For the 850m s fade- in/ out  t im er, typical fOSC =  600kHz
For the 650m s fade- in/ out  t im er, typical fOSC =  800kHz
For the 425m s fade- in/ out  t im er, typical fOSC =  1.2MHz

respect ively.

Data Bit5 Data Bit4 Fade I n and Out  
Tim ing ( m s)FADE_ TI ME[ 1 ] FADE_ TI ME[ 0 ]

0* 0* 850*
0 1 650
1 0 425
1 1 850

Table 8 : Main/ Sub LED Current
Fade I n and Out  Tim ing

* Denotes default  (power-on- reset )  value.
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Main/Sub Backlight
30mA/ch

Main/Sub Backlight
2.90mA/ch

Main/Sub Backlight
Off

REG3 Address 03h, Data 20(0010 0000): Enable fade function
REG7 Address 07h, Data 03(0000 0011): Fade-out is programmed to 2.90mA/ch

REG3 Address 03h Data 00(0000 0000)

Main and Sub Fade Out Only 
Max. 30mA/ch to 2.90mA/ch 

I2C Sequence:
AAT2862 Chip Address 60h

REG3 Address 03h, Data C0(0100 0000): Disable fade function
REG7 Address 07h, Data 0C(0000 1100): Fade-in is programmed
REG3 Address 03h, Data 60(0110 0000): Main/Sub is turned on with 30mA/ch

REG3 Address 03h, Data 20(0010 0000): Enable fade function
REG3 Address 03h, Data 60(0110 0000): Main/Sub is turned on with 30mA/ch
REG7 Address 07h, Data 08(0000 1000): Fade-in is programmed

REG3 Address 03h, Data C0(0100 0000): Disable fade function
REG7 Address 07h, Data 0C(0000 1100): Fade-in is programmed
REG3 Address 03h, Data 60(0110 0000): Main/Sub is turned on with 30mA/ch

Figure 5 : Exam ple of AAT2 8 6 2  Fade Out  Program m ing.

Exam ples of Fade- Out  Program m ing

Main Only ( Sub is OFF) :

Address 03h, Data 40:  Disable fade
Address 07h, Data 08:  Fade- in is program m ed
Address 03h, Data 6F:  Turn on direct ly to 15.48mA/ ch
Address 03h, Data 20:  Re-enable fade
Address 07h, Data 00:  Fade-out  to 0.48m A/ ch

Sub Only ( Main is OFF) :

Address 04h, Data 40:  Disable fade
Address 07h, Data 04:  Fade- in is program m ed
Address 04h, Data 6F:  Turn on direct ly to 15.48mA/ ch
Address 04h, Data 2F:  Enable fade
Address 07h, Data 02:  Fade-out  to 1.94m A/ ch

Main and Sub ( as show n in Figure 5 ) :

Address 03h, Data C0:  Disable fade
Address 07h, Data 0C:  Fade- in is program m ed
Address 03h, Data 60:  Turn on direct ly to 30m A/ ch
Address 03h, Data 20:  Enable fade
Address 07h, Data 03:  Fade-out  to 2.90m A/ ch

Exam ples of Fade- I n/ Out  Program m ing

Main Only ( Sub is OFF) :

Address 03h, Data 20:  Main backlight  is turned on 
with 0.48m A/ ch

Address 07h, Data 08:  Fade- in to 30m A/ ch
Address 07h, Data 03:  Fade-out  to 2.90m A/ ch

Sub Only ( Main is OFF) :

Address 07h, Data 02:  Fade- in is program m ed to 
1.94m A/ ch

Address 04h, Data 2E:  Sub backlight  is turned on with 
1.94m A/ ch

Address 07h, Data 04:  Fade- in to 16.45m A/ ch
Address 07h, Data 02:  Fade-out  to 1.94m A/ ch

Main and Sub ( as show n in Figure 6 ) :

Address 07h, Data 01:  Fade- in is program m ed to 
0.97m A/ ch

Address 03h, Data AA:  Main and Sub backlight  is 
turned on with 0.97m A/ ch

Address 07h, Data 0C:  Fade- in to 20.32m A/ ch 
Address 07h, Data 01:  Fade-out  to 0.97m A/ ch
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Main/Sub Backlight 
20.32mA/ch

Main/Sub Backlight 
0.97mA/ch

Main/Sub Backlight 
Off

REG7 Address 07h, Data 01(0000 0001): Fade-out is programmed to 0.97mA/ch

REG3 Address 03h Data 80(1000 0000)

I2C Sequence:
AAT2862 Chip Address 60h

REG7 Address 07h, Data 01(0000 0001): Fade-in is programmed as 0.97mA/ch
REG3 Address 03h, Data AA(1010 1010): Main/Sub backlight is turned on with 0.97mA/ch
REG7 Address 07h, Data 0C(0000 1100): Fade-in programmed to 20.32mA/ch 

REG7 Address 07h, Data 0C(0000 1100): 
Fade-in is programmed as 20.32mA/ch 

Main and Sub Fade In/Out 
Max. 20.32mA/ch to 0.97mA/ch

REG7 Address 07h, Data 01(0000 0001): Fade-in is programmed as 0.97mA/ch
REG3 Address 03h, Data AA(1010 1010): Main/Sub backlight is turned on with 0.97mA/ch
REG7 Address 07h, Data 0C(0000 1100): Fade-in is programmed to 20.32mA/ch 

Figure 6 : Exam ple of AAT2 8 6 2  Fade I n/ Out  Program m in g.

LDO Cont rol Registers

The four LDO regulators have three dedicated cont rol 
registers:

•  REG0 ( I 2C address 00h)  and REG1 ( I 2C address 01h)  
set  the output  voltages of LDOA/ B/ C/ D to one of 16 
pre-set  values according to Table 9 and Table 10.

•  REG2 ( I 2C address 02h)  cont rols turning on/ off of 
LDOA/ B/ C/ D regulators according to Table 11.
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Data
Bit7

Data
Bit6

Data
Bit5

Data
Bit4

LDO
VLDO[ A/ C]  

( V)

LDOA[ 3 ] LDOA[ 2 ] LDOA[ 1 ] LDOA[ 0 ] REG0

LDOC[ 3 ] LDOC[ 2 ] LDOC[ 1 ] LDOC[ 0 ] REG1

0* 0* 0* 0* 1.2*
0 0 0 1 1.3
0 0 1 0 1.5
0 0 1 1 1.6
0 1 0 0 1.8
0 1 0 1 2.0
0 1 1 0 2.2
0 1 1 1 2.5
1 0 0 0 2.6
1 0 0 1 2.7
1 0 1 0 2.8
1 0 1 1 2.9
1 1 0 0 3.0
1 1 0 1 3.1
1 1 1 0 3.2
1 1 1 1 3.3

Table 9 : LDOA/ LDOC Output  Voltage Cont rol Data.

Data
Bit3

Data
Bit2

Data
Bit1

Data
Bit0

LDO
VLDO[ B/ D]  

( V)

LDOB[ 3 ] LDOB[ 2 ] LDOB[ 1 ] LDOB[ 0 ] REG0

LDOD[ 3 ] LDOD[ 2 ] LDOD[ 1 ] LDOD[ 0 ] REG1

0* 0* 0* 0* 1.2*
0 0 0 1 1.3
0 0 1 0 1.5
0 0 1 1 1.6
0 1 0 0 1.8
0 1 0 1 2.0
0 1 1 0 2.2
0 1 1 1 2.5
1 0 0 0 2.6
1 0 0 1 2.7
1 0 1 0 2.8
1 0 1 1 2.9
1 1 0 0 3.0
1 1 0 1 3.1
1 1 1 0 3.2
1 1 1 1 3.3

Table 1 0 : LDOB/ LDOD Output  Voltage Cont rol Data.

* Denotes default  (power-on- reset )  value.

Data Bit3 Data Bit2 Data Bit1 Data Bit0

LDOD Output LDOC Output LDOB Output LDOA OutputENLDO_ D ENLDO_ C ENLDO_ B ENLDO_ A

0* 0* 0* 0* Off* Off* Off* Off*
0 0 0 1 Off Off Off On
0 0 1 0 Off Off On Off
0 0 1 1 Off Off On On
0 1 0 0 Off On Off Off
0 1 0 1 Off On Off On
0 1 1 0 Off On On Off
0 1 1 1 Off On On On
1 0 0 0 On Off Off Off
1 0 0 1 On Off Off On
1 0 1 0 On Off On Off
1 0 1 1 On Off On On
1 1 0 0 On On Off Off
1 1 0 1 On On Off On
1 1 1 0 On On On Off
1 1 1 1 On On On On

Table 1 1 : LDOA/ LDOB/ LDOC/ LDOD ON/ OFF Cont rol Data.
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Auxilla ry Back light  Select ion

Each of the auxiliary dr ivers (Aux1, Aux2)  can also be 
program m ed to one of the 32 levels described in Table 2. 
The auxiliary dr ivers can be driven independent ly, or 
com bined with the m ain or sub by changing Data Bit6 
and Data Bit7 in REG5 ( I 2C address 05h)  and REG6 ( I 2C 
address 06h)  according to Table 12. 

Data
Bit7

Data
Bit6

Aux illa ry Channel 
Assignm ent

AUX1 [ 1 ] AUX1 [ 0 ] REG5

AUX2 [ 1 ] AUX2 [ 0 ] REG6

0* 0*
I AUX1 =  Sub*
I AUX2 =  Sub*

0 1
I AUX1 =  Main
I AUX2 =  Main

1 0
I AUX1 =  Aux1
I AUX2 =  Aux2

1 1 Reserved

Table 1 2 : Aux ilia ry Channel Assignm ent .

LED Select ion

The AAT2862 is specifically intended for driving white 
LEDs. However, the device design will allow the AAT2862 
to drive most  types of LEDs with forward voltage specifi-
cat ions ranging from 2.0V to 4.7V. LED applicat ions may 
include m ixed arrangements for display backlight ing, 
color (RGB) LEDs, infrared ( IR)  diodes and any other load 
needing a constant  current  source generated from a vary-
ing input  voltage. Since the D1 to D8 constant  current  
sinks are matched with negligible voltage dependence, 
the constant  current  channels will be matched regardless 
of the specific LED forward voltage (VF)  levels. 

The low-dropout  current  sinks in the AAT2862 m axim ize 
perform ance and m ake it  capable of dr iving LEDs with 
high forward voltages. Mult iple channels can be com-
bined to obtain a higher LED drive current  without  com -
plicat ion.

Device Sw itching Noise Per form ance

The AAT2862 operates at  three fixed frequencies, typi-
cally 600kHz, 800kHz, and 1.2MHz, in order to help 
cont rol noise and lim it  harm onics that  can interfere with 
the RF operat ion of cellular telephone handsets or other 
com m unicat ion devices. Back- injected noise appearing 
on the input  pin of the charge pum p is 20m V peak- to-
peak, typically ten t im es less than inductor-based DC/ DC 
boost  converter white LED backlight  solut ions. The 
AAT2862 soft-start  feature prevents noise t ransient  
effects associated with in- rush currents during the start  
up of the charge pum p circuit .

Pow er Eff iciency and Device Evaluat ion

Charge-pum p efficiency discussion in the following sec-
t ions accounts only for the efficiency of the charge pum p 
sect ion itself. Due to the unique circuit  architecture and 
design of the AAT2862, it  is very difficult  to m easure 
efficiency in term s of a percent  value com paring input  
power over output  power.

Since the AAT2862 outputs are pure constant  current  
sinks and typically dr ive individual loads, it  is difficult  to 
m easure the output  voltage for a given output  (BL1 to 
BL8)  to derive an overall output  power m easurem ent . 
For any given applicat ion, white LED forward voltage 
levels can differ, yet  the output  dr ive current  will be 
m aintained as a constant .

This m akes quant ifying output  power a difficult  task 
when taken in the context  of com paring to other white 
LED driver circuit  topologies. A bet ter way to quant ify 
total device efficiency is to observe the total input  power 
to the device for a given LED current  dr ive level. The 
best  White LED driver for a given applicat ion should be 
based on t rade-offs of size, external com ponent  count , 
reliabilit y, operat ing range and total energy usage...not  
just  “%  efficiency” .

* Denotes default  (power-on- reset )  value.
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The AAT2862 efficiency m ay be quant ified under very 
specific condit ions and is dependent  upon the input  volt-
age versus the output  voltage seen across the loads 
applied to outputs D1 through D8 for a given constant  
current  set t ing. Depending on the com binat ion of VI N and 
voltages sensed at  the current  sinks, the device will 
operate in load switch m ode. When any one of the volt-
ages sensed at  the current  sinks nears dropout  the 
device will operate in 1.5x or 2x charge pum p m ode. 
Each of these m odes will y ield different  efficiency values. 
Refer to the following two sect ions for explanat ions of 
each operat ional m ode.

1 x Mode Eff iciency

The AAT2862 1x mode is operat ional at  all t imes and 
funct ions alone to enhance device power conversion effi-
ciency when VI N is greater then the voltage across the 
load. When in 1x mode, the voltage conversion efficiency 
is defined as output  power divided by input  power:

η = 
POUT

PIN

The expression to define the ideal efficiency (η)  can be 
rewrit ten as:

η = 
POUT =

 VOUT · IOUT  =
 VOUT

PIN       VIN · IOUT       VIN

-or-

η(%) = 100
VOUT

VIN

 
 

1 .5 x/ 2 x Charge Pum p Mode Eff iciency

The AAT2862 contains a fract ional charge pum p which 
will boost  the input  supply voltage in the event  where VI N 
is less then the voltage required to supply the output . 
The efficiency (η)  can be sim ply defined as a linear volt-
age regulator with an effect ive output  voltage that  is 
equal to one and a half or two t im es the input  voltage. 
Efficiency (η)  for an ideal 1.5x charge pum p can typi-
cally be expressed as the output  power divided by the 
input  power. 

η = 
POUT

PIN

I n addit ion, with an ideal 1.5x charge pum p, the output  
current  m ay be expressed as 2/ 3 of the input  current . 
The expression to define the ideal efficiency (η)  can be 
rewrit ten as:

η = 
POUT =

   VOUT · IOUT   =
   VOUT

 PIN      VIN · 1.5IOUT      1.5VIN

η(%) = 100
VOUT

1.5VIN

 
 

For a charge pum p with an output  of 5V and a nom inal 
input  of 3.5V, the theoret ical efficiency is 95% . Due to 
internal switching losses and I C quiescent  current  con-
sum pt ion, the actual efficiency can be m easured at  93% . 
These figures are in close agreem ent  for output  load 
condit ions from  1m A to 100m A. Efficiency will decrease 
substant ially as load current  drops below 1m A or when 
level of VI N approaches VOUT.

The sam e calculat ions apply for 2x m ode where the 
output  current  then becom es 1/ 2 of the input  current .

Capacitor  Select ion

Careful select ion of the four external capacitors CI N,  C1,  
C2,  and COUT is im portant  because they will affect  turn on 
t im e, output  r ipple and t ransient  perform ance. Opt im um  
perform ance will be obtained when low ESR (< 100m Ω)  
ceram ic capacitors are used. I n general, low ESR m ay be 
defined as less than 100m Ω.  A capacitor value of 1μF for 
all four capacitors is a good start ing point  when choosing 
capacitors. I f the constant  current  sinks are only pro-
gram m ed for light  current  levels, then the capacitor size 
m ay be decreased.

Capacitor  Character ist ics

Ceram ic com posit ion capacitors are highly recom m ended 
over all other types of capacitors for use with the 
AAT2862. Ceram ic capacitors offer m any advantages 
over their  tantalum  and alum inum  elect rolyt ic counter-
parts. A ceram ic capacitor typically has very low ESR, is 
lowest  cost , has a sm aller PCB footpr int  and is non-
polar ized. Low ESR ceram ic capacitors help m axim ize 
charge pum p t ransient  response. Since ceram ic capaci-
tors are non-polar ized, they are not  prone to incorrect  
connect ion dam age.
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Manufacturer Par t  Num ber Value Voltage Tem p. Co. Case

AVX
0603ZD105K 1ǋF 10

X5R 0603
0603ZD225K 2.2ǋF 10

TDK
C1608X5R1E105K 1ǋF 25

X5R 0603C1608X5R1C225K 2.2ǋF 16
C1608X5R1A475K 4.7ǋF 10

Murata
GRM188R61C105K 1ǋF 16

X5R 0603
GRM188R61A225K 2.2ǋF 10

Taiyo Yuden LMK107BJ475KA 4.7ǋF 10 X5R 0603

Table 1 3 : Sur face Mount  Capacitors.

Equiva lent  Ser ies Resistance ( ESR)

ESR is an im portant  character ist ic to consider when 
select ing a capacitor. ESR is a resistance internal to a 
capacitor, which is caused by the leads, internal connec-
t ions, size or area, m aterial com posit ion and am bient  
tem perature. Capacitor ESR is typically m easured in m il-
liohm s for ceram ic capacitors and can range to m ore 
than several ohm s for tantalum  or alum inum  elect rolyt ic 
capacitors.

Ceram ic Capacitor  Mater ia ls

Ceram ic capacitors less than 0.1μF are typically m ade 
from  NPO or COG m aterials. NPO and COG m aterials 
typically have t ight  tolerance and are stable over tem -
perature. Larger capacitor values are typically composed 
of X7R, X5R, Z5U or Y5V dielect r ic m aterials. Large 
ceram ic capacitors, typically greater than 2.2μF are often 
available in low cost  Y5V and Z5U dielect r ics, but  capac-
itors greater than 1μF are typically not  required for 
AAT2862 applicat ions.

Capacitor area is another cont r ibutor to ESR. Capacitors 
that  are physically large will have a lower ESR when 
com pared to an equivalent  m aterial sm aller capacitor. 
These larger devices can im prove circuit  t ransient  
response when com pared to an equal value capacitor in 
a sm aller package size.

Evaluat ion Board User  I nter face

The user interface for the AAT2862 evaluat ion board is 
provided by three but tons and three connect ion term i-
nals. The board is operated by supplying external power 
and pressing individual but tons or but ton com binat ions. 
Table 14 indicates the funct ion of each but ton or but ton 
com binat ion.

To power-on the evaluat ion board, connect  a power sup-
ply or bat tery to the DC-  and DC+  term inals. Close the 
board’s supply connect ion by posit ioning the J1 jumper 
to the ON posit ion. A red LED indicates that  power is 
applied.

The evaluat ion board is m ade flexible so that  the user 
can disconnect  the data, clock and enable lines from  the 
m icrocont roller and apply external signal sources by 
rem oving the jum pers from  J2, J3 and/ or J4. External 
enable signal m ust  be applied to the ON pin of J4 term i-
nal. External I 2C clock SCL can be applied to J2 pin and 
data SDA to J3 pin.

When applying external enable signals, considerat ion 
m ust  be given to the voltage levels. The externally 
applied voltages should not  exceed the supply voltage 
that  is applied to the I N pins of the device (DC+ ) .

The LDO loads can be connected direct ly to the evalua-
t ion board. For adequate perform ance, be sure to con-
nect  the load between LDOA/ LDOB/ LDOC/ LDOD and 
DC-  as opposed to som e other GND in the system .
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But ton( s)  Pushed Descr ipt ion

SW1 (LDOs)
[ Push/ Release once]  All LDOs will be turned on with default  output  voltage 1.2V. Every push release 
will increm ent  output  voltage according to datasheet  table.

SW2 (Main Backlight )
[ Push/ Release once]  Turning on the Main and Sub backlight  LEDs with default  current  30m A per 
channel. Every push release will decrem ent  the current  according to datasheet  table.

SW3 (Sub Backlight )
[ Push/ Release once]  Turning on only the Sub backlight  LEDs with default  current  30m A. Every push 
release will decrem ent  the current  according to datasheet  table.

SW1 +  SW2
[ Push/ Release once]  Turning on the fade-out  sequence of the backlight  LEDs with default  current  
30m A down to 0.5m A per channel.

SW1 +  SW3
[ Push/ Release once]  Turning on the fade- in sequence of the backlight  LEDs with default  current  
0.5m A up to 30m A per channel.

SW1 +  SW2 +  SW3 [ Push/ Release once]  Reset  all registers to default .

Table 1 4 : AAT2 8 6 2  Evaluat ion Board User  I nter face F unct ionalit y.
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Figure 7 : AAT2 8 6 2  Evaluat ion Board Schem at ic.
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Figure 8 : AAT2 8 6 2  Evaluat ion Board Microcont roller  Schem at ic.

   
 Figure 9 : AAT2 8 6 2  Evaluat ion Board  Figure 1 0 : AAT 2 8 6 2  Evaluat ion Board 
 Top Side Layout .  Bot tom  Side Layout . 
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Com ponent Par t  Num ber Descr ipt ion Manufacturer
U1 AAT2862I MK Backlight  LED driver with 4 LDOs AnalogicTech
U2 PI C12F675 8-bit  CMOS, FLASH-based ǋC;  8-pin PDI P package Microchip

SW1 – SW3 PTS645TL50 Switch Tact , SPST, 5m m I TT I ndust r ies
R1, R2, R3 Chip Resistor 1kΩ,  5% , 1/ 4W;  0603 Vishay

R4, R5 Chip Resistor 10kΩ,  5% , 1/ 4W;  0603 Vishay
R6 Chip Resistor 100kΩ,  5% , 1/ 4W;  0603 Vishay
R7 Chip Resistor 300Ω,  5% , 1/ 4W;  0603 Vishay

C3, C6, C7, C8, C9 GRM188R71A225KE15 2.2μF, 10V, X7R, 0603 Murata
C1, C2 GRM216R61A105KA01 1μF, 10V, X5R, 0603 Murata
C4, C5 GRM18x 4.7μF, 10V,X5R, 0603 Murata
D1-D8 LW M673 Mini TOPLED White LED;  SMT Osram
LED9 CMD15-21SRC/ TR8 Red LED;  1206 Chicago Miniature Lam p

J1, J2, J3, J4 PRPN401PAEN Conn. Header, 2m m  zip Sullins Elect ronics

Table 1 5 : AAT2 8 6 2  Evaluat ion Board Com ponent  List in g.
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©  Advanced Analogic Technologies, I nc.
AnalogicTech cannot  assum e responsibilit y for use of any circuit ry other than circuit ry ent irely em bodied in an AnalogicTech product . No circuit  patent  licenses, copyrights, m ask work r ights, or other intellectual 
property r ights are im plied. AnalogicTech reserves the r ight  to m ake changes to their  products or specifi cat ions or to discont inue any product  or service without  not ice. Except  as provided in AnalogicTech’s term s and 
condit ions of sale, AnalogicTech assum es no liabilit y whatsoever, and AnalogicTech disclaim s any express or im plied warranty relat ing to the sale and/ or use of AnalogicTech products including liabilit y or warrant ies 
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1. XYY =  assem bly and date code.
2.  Sam ple stock is generally held on part  num bers listed in BOLD .
3.  The leadless package fam ily, which includes QFN, TQFN, DFN, TDFN, and STDFN, has exposed copper (unplated)  at  the end of the lead term inals due to the m anufactur ing 

process. A solder fillet  at  the exposed copper edge cannot  be guaranteed and is not  required to ensure a proper bot tom  solder connect ion.

Order ing I nform at ion

Package Part  Mark ing 1 Part  Num ber ( Tape and Reel) 2

TQFN34-24 6RXYY AAT2 8 6 2 I MK- T1

All AnalogicTech products are offered in Pb-free packaging. The term “Pb-free” means semiconductor 
products that are in compliance with current RoHS standards, including the requirement that lead not 
exceed 0.1% by weight in homogeneous materials. For more information, please visit our website at 
http://www.analogictech.com/aboutus/quality.php.

Package I nform at ion
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All dim ensions in m illim eters.


