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Genera l Descr ipt ion
The AAT1272 is a high-efficiency, high-current  boost  
converter capable of 1.5A typical output  current . I t  is an 
ideal power solut ion for LED photo flash applicat ions in 
all single cell Li- ion powered products.

The AAT1272 m aintains output  current  regulat ion by 
switching the internal high-side and low-side switch 
t ransistors. The t ransistor switches are pulse-width 
m odulated at  a fixed frequency of 2MHz. The high 
switching frequency allows the use of a sm all inductor 
and output  capacitor, m aking the AAT1272 ideally suited 
for sm all bat tery-powered applicat ions.

An indust ry-standard I 2C serial digital input  is used to 
enable, disable and set  the m ovie-m ode current  for each 
flash LED with up to 16 m ovie-m ode set t ings. The 
AAT1272 also includes a separate Flash Enable input  to 
init iate both the flash operat ion and the default  t im er, 
which can be used either to term inate a flash event  at  the 
end of a user-program m ed delay or as a safety feature. 
The m axim um  flash and m ovie-m ode current  is set  by one 
external resistor;  the rat io of Flash to Movie-m ode current  
is set  at  approxim ately 7.3: 1. One or two LEDs can be 
connected to the AAT1272;  in the case of two LEDs the 
output  current  is m atched between each diode.

The AAT1272 contains a therm al m anagem ent  system  to 
protect  the device in the event  of an output  short-circuit  
condit ion. Built - in circuit ry prevents excessive inrush 
current  during start-up. The shutdown feature reduces 
quiescent  current  to less than 1.0μA.

The AAT1272 is available in a Pb- free, thermally-enhanced 
14-pin 3x3mm TDFN package.

Features
•  VI N Range:  2.7V to 5.5V
•  Dual Channel Output
•  Up to 1.5A Regulated Output  Current  (750m A per 

channel)
•  Up to 85%  Efficiency with Sm all I nductor (1μH)
•  2 MHz Switching Frequency
•  Separate Flash Enable 
•  User-Program m able Safety Tim er
•  Single Resistor Sets Flash and Movie Mode Current
•  Two Wire, I 2C Com pliant  Serial I nterface
ŀ Fast , 400kHz Serial Transfer Rate
ŀ 16 Level Movie-m ode Current
ŀ Flash/ Movie-m ode
ŀ Current  Output  Channel Cont rol
ŀ Safety Tim er

•  True Load Disconnect
•  I nput  Current  Lim it
•  Over-Voltage (Open LED, Open Circuit ) , Short  Circuit , 

and Over-Tem perature Protect ion
•  Shutdown Current  <  1.0μA
•  14-pin TDFN 3x3 m m  Package
•  -40°C to + 85°C Tem perature Range

Applicat ions
•  Digital St ill Cam eras (DSCs)
•  LED Photo Flash/ Torch
•  Mobile Handsets
•  MP3 Players
•  PDAs and Notebook PCs
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Typica l Applicat ion
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Pin Descr ipt ions

Pin # Sym bol Funct ion

1 CT
Flash t im er cont rol input . Connect  a capacitor between CT and AGND to set  m axim um  durat ion of the fl ash 
pulse. To disable the fl ash t im er, connect  CT to AGND.

2 EN
Enable input . EN is an act ive HI GH asserted input . EN m ust  be st robed low- to-high to enable the AAT1272 to 
accept  I 2C program m ing inst ruct ions.

3 FLEN Flash enable pin. A low- to-high t ransit ion on the FLEN pin init iates a fl ash pulse and starts the fl ash t im er.

4 AGND
Analog ground pin. Connect  AGND to PGND, GND, and FLGND at  a single point  as close to the AAT1272 as 
possible.

5 I N
Power input . Connect  I N to the input  power supply voltage. Connect  a 2.2μF or larger ceram ic capacitor from  
I N to PGND as close as possible to the AAT1272

6 SW Boost  converter switching node. Connect  a 1μH inductor between SW and I N.

7 PGND
Power ground pin. Connect  PGND to AGND, GND, and FLGND at  a single point  as close to the AAT1272 as pos-
sible.

8 OUT
Power output  of the boost  converter. Connect  a 2.2μF or larger ceram ic capacitor from  OUT to PGND as close 
as possible to the AAT1272. Connect  OUT to the anode(s)  of the Flash LED(s) .

9 SCL I 2C interface serial cont rol line.
10 SDA I 2C interface serial data/ address.

11 FLOUTB
Flash Output  B. Connect  cathode of Flash LEDB to FLOUTB. For a single fl ash LED, connect  FLOUTB and 
FLOUTA together. For two fl ash LEDs, each output  will conduct  50%  of the total fl ash output  current .

12 FLGND
Flash ground pin. Connect  FLGND to PGND, GND, and AGND at  a single point  as close to the AAT1272 as 
possible.

13 FLOUTA
Flash Output  A. Connect  cathode of Flash LEDA to FLOUTA. For a single fl ash LED, connect  FLOUTA and 
FLOUTB together. For two fl ash LEDs, each output  will conduct  50%  of the total fl ash output  current .

14 RSET
Flash current  set t ing input . A 107kƻ resistor from  RSET to AGND sets the m axim um  fl ash current  available 
at  FLOUTA and FLOUTB to 1.5A. Each FLOUTA and FLOUTB channel will conduct  50%  of the m axim um  pro-
gram m ed current . The AAT1272’s fl ash- to-m ovie-m ode rat io is fi xed at  7.3: 1.

EP Exposed paddle (bot tom ) ;  Connect  EP to PGND as close as possible to the AAT1272.
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Pin Configurat ion

TDFN3 3 - 1 4
( Top View )
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Absolute Maxim um  Rat ings 1

(TA =  25°C unless otherwise noted.)

Sym bol Descr ipt ion Value Units
I N, SW, OUT Maxim um  Rat ing -0.3 to 6.0 V

RSET, EN/ SET, FLEN, FLI NH, CT, 
FLOUTA, FLOUTB

Maxim um  Rat ing VI N +  0.3 V

TJ Operat ing Tem perature Range -40 to 150 °C
Ts Storage Tem perature Range -65 to 150 °C

TLEAD Maxim um  Soldering Tem perature (at  leads, 10 sec) 300 °C

Recom m ended Operat ing Condit ions

Sym bol Descr ipt ion Value Units
ǇJA Therm al Resistance 50 °C/ W
PD Maxim um  Power Dissipat ion 2 W

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. The AAT1272 is guaranteed to m eet perform ance specificat ions over the -40°C 
to + 85°C operat ing tem perature range and is assured  by design, character izat ion, and correlat ion with stat ist ical process cont rols.
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Elect r ica l Character ist ics 1

VI N =  3.6V;  CI N =  2.2μF;  COUT =  2.2μF;  L =  1μH;  RSET =  107kƻ;  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
Pow er Supply

VI N I nput  Voltage Range 2.7 5.5 V
VOUT(MAX) Maxim um  Output  Voltage 5.5 V

I I N(Q) Supply Current
EN =  FLEN =  I N, Set  FL Load =  1.5A 0.67 1

m A
EN =  I N, FLEN =  AGND 0.23

I SHDN(MAX) VI N Shutdown Current EN =  FLEN =  GND 1 μA
I FL(TOTAL) Total Output  Current , Flash Mode RSET =  107kΩ;  FLOUTA +  FLOUTB 1.2 1.5 A
I FL(MATCH) FLOUTA and FLOUTB Current  Matching 10 %

I MM(LOAD) Total Output  Current , Movie Mode
RSET =  107kΩ ,  Movie Mode Current  Set  =  
100% ;  FLOUTA +  FLOUTB

206 m A

fOSC Switching Frequency TA =  25˚ C 1.5 2.0 2.5 MHz
t DEFAULT Default  ON Tim e CT =  74nF 600 m s

TSD Therm al Shutdown Threshold 140 °C
TSD(HYS) Therm al Shutdown Hysteresis 15 °C

I 2C Cont rol –  SDA, SCL

VI L I nput  Threshold Low 0.4 V

VI H I nput  Threshold High 1.4 V

I I I nput  Current -1.0 1.0 μA
VOL Output  Logic Low (SDA) I PULLUP =  3m A 0.4 V
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  0.9 μs
t SU_STO Setup t im e for STOP Condit ion 0.6 μs

t BUF
Bus Free Tim e between STOP and 
START Condit ion

1.3 μs

EN, FLEN Logic Cont rol
VEN(L),
VFLEN(L)

EN, FLEN I nput  Low Threshold 0.4 V

VEN(H),
VFLEN(H)

EN, FLEN I nput  High Threshold 1.4 V

t FLEN_OND FLEN ON Delay Tim e EN =  AGND 40 μs
t FLEN_OFFD FLEN OFF Delay Tim e EN =  AGND 10 μs

1. The AAT1272 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.
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Typica l Character ist ics

Flash Mode Efficiency vs. Input Voltage
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Movie Mode Efficiency vs. Input Voltage
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Shutdown Current vs. Input Voltage
(VEN/SET = VFLEN = 0V)
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Movie Mode Current vs. Temperature
(IFLOUTX = 103mA/Ch; V IN = 3.6V; L = 1µH)
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Typica l Character ist ics

Movie Mode LED Current Accuracy vs. Input Voltage
(IFLOUTX = 103mA/Channel; L = 1µH)
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Movie Mode Output Ripple
(IFLOUTX = 103mA/ch; V IN = 3.6V; L = 1µH)
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Flash LED Current Matching vs. Temperature
(IFLOUTX = 750mA/Ch; V IN = 4.2V; L = 1µH)
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Flash On Time Delay vs. Input Voltage
(IFLOUTX = 750mA/ch; C OUT = 2.2µF; L = 1µH)
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Flash Timeout Delay vs. C T Capacitor
(IFLOUTX = 750mA/ch; V IN = 3.6V)
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Typica l Character ist ics

Movie Mode Line Transient
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Flash Turn On Characteristic
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Movie Mode Turn On Characteristic
(IFLOUTX = 103mA/ch; V IN = 3.6V; L = 1µH)
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Flash Timeout vs. Temperature
(IFLOUTX = 750mA/ch; V IN = 3.6V; CT = 47nF)
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Typica l Character ist ics
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Funct ional Descr ipt ion
The AAT1272 is a boost  converter with a current- regulat-
ed output  designed to dr ive high current  white LEDs 
used in cam era flash applicat ions. The m axim um  flash 
current  is set  by an external resistor, RSET,  which sets the 
flash current  and the m axim um  m ovie-m ode current . 
The m axim um  m ovie-m ode current  is equal to the m ax-
im um  program m ed flash current  m inus the program m ed 
flash- to-m ovie-m ode rat io whose default  value is 7.3.

A flash pulse is init iated by st robing the FLEN input  pin 
low- to-high, which init iates a flash pulse and also starts 
the internal t im er. The m axim um  flash current  in the 
AAT1272 is set  by an external resistor, RSET,  which sets 
the flash current  and the m axim um  m ovie-m ode current  
reduced by a factor of 2. The flash t im er will term inate 
the flash current  regardless of the status of the FLEN pin. 
This can be either used as a sim ple flash t im ing pulse or 
can be used as a safety t im er in the event  of a cont rol 
logic m alfunct ion to prevent  the LED from  over-heat ing. 

The m axim um  flash t im e is determ ined by an external 
t im ing capacitor connected to the CT pin. The flash dura-
t ion can be set  from  50m s up to a m axim um  of 1s. The 

I 2C-com pliant  interface allows further adjustm ent  of the 
flash t im er durat ion. This allows the flash t im er durat ion 
to be reduced in 16 linear steps from  the m axim um  t im e 
set  by the t im ing capacitor. I f the safety t im er is not  
needed in the applicat ion, it  can be disabled by connect-
ing the CT pin direct ly to AGND. 

The AAT1272 has two LED current  sources which share 
the output  current  equally. For a single white LED appli-
cat ion, the two current  sources can be connected togeth-
er to apply full output  current  into the LED. I n two LED 
applicat ions, each diode can be connected to its corre-
sponding current  source (FLOUTA or FLOUTB)  and the 
output  current  will be shared. I n applicat ions where only 
one LED is connected to either FLOUTA or FLOUTB, the 
unused current  sink m ust  be direct ly connected to OUT, 
thereby disabling that  channel. 

Movie Mode

The m ovie m ode current  level, the flash safety t im er, 
the output  channel enable, and the flash- to-m ovie mode 
current  rat io can be set  using the AAT1272’s I 2C-
com pliant   interface. The m ovie-m ode current  level can 
be adjusted in 16 steps using a logarithm ic scale where 

Funct ional Block Diagram

SW
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FLOUTA
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FLGND
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EN

FLEN

SCL

SDA



AAT1272

1.5A Step-Up Current Regulator for Flash LEDsSwitchRegTM

PRODUCT DATASHEET

1272.2009.04.1.2 11w w w . a n a l o g i c t e c h . c o m

each code is 1dB below the previous code. The flash 
safety delay can be reduced from  the m axim um  value 
program m ed externally by CT  in 16 linear steps. The 
flash current  outputs FLOUTA and FLOUTB can be 
enabled or disabled individually or together. The flash-
to-m ovie-m ode current  rat io can be set  from  1: 2 to 
1: 30 with respect  to the m axim um  program m ed flash 
current . The FLEN signal takes pr ior ity over m ovie-m ode 
operat ion. Last ly, the EN pin m ust  be toggled low- to-
high to enable the AAT1272 to accept  I 2C program m ing 
inst ruct ions.

Over- Tem perature Protect ion

Therm al protect ion disables the AAT1272 when internal 
power dissipat ion becom es excessive, as it  disables both 
MOSFETs. The junct ion over- tem perature threshold is 
140°C with 15°C of tem perature hysteresis. The outp ut  
voltage autom at ically recovers when the over- tem pera-
ture fault  condit ion is rem oved.

Over- Voltage Protect ion
( Open LED, Open Circuit )

The AAT1272’s output  voltage is lim ited by internal over-
voltage protect ion circuit ry, which prevents dam age to 
the AAT1272 from  open LED or open circuit  condit ions. 
During an open circuit , the output  voltage r ises and 
reaches 5.5V ( typical) , and the OVP circuit  disables the 
switching, prevent ing the output  voltage from  r ising 
higher. Once the open circuit  condit ion is rem oved, 
switching will resum e. The cont roller will return to nor-
m al operat ion and m aintain an average output  voltage.

Auto- Disable Feature

The AAT1272 is equipped with an auto-disable feature 
for each LED channel. After the I C is enabled and started 
up, a test  current  of 2-3m A ( typical)  is forced through 
each sink channel. The channel will be disabled if the 
voltage of that  part icular SI NK pin does not  drop to a 
certain threshold. This feature is very convenient  for 
disabling an unused channel or during an LED fail-short  
event . This sm all test  current  should be added to the set  
output  current  in both Flash and MM condit ions.

Applicat ions I nform at ion

LED Select ion

The AAT1272 is specifically designed to dr ive white flash 
LEDs ( typical forward voltage of 2.5V to 4.0V) . Since the 
FLOUTA and FLOUTB input  current  sinks are m atched 
with low voltage dependence;  the LED- to-LED brightness 
will be m atched regardless of the individual LED forward 
voltage (VF)  levels.

Flash Mode LED Current  

The LED current  is cont rolled by the RSET resistor. For 
m axim um  accuracy, a 1%  tolerance resistor is recom -
m ended. FLOUTA and FLOUTB can be program m ed up to 
a m axim um  total flash current  of 1.5A or up to 750m A 
per channel. FLOUTA and FLOUTB output  current  is 
m atched across the program m ing range. A flash event  is 
init iated by assert ing the FLEN pin. A flash event  is auto-
m at ically term inated when FLEN is disabled or if the 
safety t im er term inates before the FLEN pin is disabled. 

The m axim um  flash current  in each FLOUTA and FLOUTB 
is set  by the RSET resistor and can be calculated using the 
following equat ion:

81kΩ · A

RSET

81kΩ · A

107kΩ
IFLOUTA = IFLOUTB = = ~750mA per channel=

To prevent  excessive power dissipat ion during higher 
flash current  operat ion, RSET values sm aller than 107kƻ 
are not  recom m ended. 

Movie Mode LED Current  

The m axim um  m ovie-m ode current  level is set  by the 
m axim um , program m ed flash current  reduced by the 
program m ed flash- to-m ovie-m ode rat io in which the 
default  value is 7.3:

IFLOUT[A/B](MAX)

7.3
IMOVIE-MODE[A/B] = = 103mA=

750mA

7.3

To change the configurat ion or the set t ings, the AAT1272 
can be program m ed via the I 2C interface. Tr iggering the 
FLEN low to high will enable a flash event  with the m ax-
im um  flash current  set  by the RSET resistor or with pro-
gram m ed f lash current  set  v ia the I 2C inter face. 
Concurrent ly, the flash t im er is also init iated. All data 
and register contents are cleared ( reset  to the default  
value)  after each flash event .
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Flash Safety Tim eout

The AAT1272 includes a t im er circuit  that  enables the 
flash current  for a program m ed period of t im e. This fea-
ture elim inates the need for an external, housekeeping 
baseband cont roller to contain a safety delay rout ine. I t  
also serves as a protect ion feature to m inim ize therm al 
issues with the flash LEDs in the event  an external con-
t roller ’s flash software rout ine experiences hang-up or 
freeze. The flash safety t im eout , T can be calculated by 
the following equat ion:

T = 7.98s/μF · CT

Where T is in seconds and CT is the capacitance of the 
t im er capacitor in ǋF.

For exam ple, using a 47nF capacitor for CT sets the flash 
t im eout  to:

Flash Safety Tim eout  = 7.98s/μF · 0.047μF = 375ms

The relat ionship between the flash safety t im eout  and 
the capacitance of the t im er capacitor is illust rated in 
Figure 1.

CT Capacitor (nF)

F
la

sh
 T

im
eo

ut
 (

m
s)

0 20 40 60 80 100 120 140

0

200

400

600

800

1000

1200

Figure 1 : Flash Safety Tim eout
vs. Tim er Capacitor .

I 2C Ser ia l I nter face

The AAT1272 is fully com pliant  with the indust ry-stan-
dard I 2C interface. The I 2C two-wire com m unicat ions bus 
consists of SDA and SCL lines. SDA provides data, while 
SCL provides clock synchronizat ion with speed up to 
400kHz. SDA data t ransfers device address followed by 
a register address and data bits sequence. When using 
the I 2C interface, EN is pulled high to enable the device 
or low to disable the device. The I 2C serial interface 

requires a m aster to init iate all the com m unicat ions with 
target  devices. The AAT1272 is a target  device and only 
supports the write protocol. The AAT1272 is m anufac-
tured with a target  device address of 0x37 (Hex) . See 
Figure 2 for the I 2C interface diagram .

I 2C START and STOP Condit ions

START and STOP condit ions are always generated by the 
m aster. Prior to init iat ing a START, both the SDA and SCL 
pins are in idle m ode ( idle m ode is when there is no 
act ivity on the bus and SDA and SCL are pulled high by 
the external pull-up resistors) . A START condit ion occurs 
when the m aster st robes the SDA line low and after a 
short  period st robes the SCL line low. A START condit ion 
acts as a signal to all I Cs that  t ransm ission act ivity is 
about  to occur on the I 2C bus. A STOP condit ion, as 
shown in Figure 2, is when m aster releases the bus and 
SCL changes from  low to high followed by SDA low- to-
high t ransit ion.  The m aster  does not  issue an 
ACKNOWLEDGE and releases the SCL and SDA pins.

I 2C Address Bit  Map

Figure 4 illust rates the address bit  t ransfer. The 7-bit  
address is t ransferred with the Most  Significant  Bit  
(MSB)  first  and is valid when SCL is high. This is followed 
by the R/ W bit  in the Least  Significant  Bit  (LSB)  locat ion. 
The R/ W bit  on the eighth bit  determ ines the direct ion of 
the t ransfer (a '1' for read or a '0' for write) . The 
AAT1272 is a write-only device and the R/ W bit  m ust  be 
set  low. The Acknowledge bit  (ACK)  is set  to low by the 
AAT1272 to acknowledge receipt  of the address.

I 2C Register  Address/ Data Bit  Map

Figure 5 illust rates the Register Address or the serial data 
bit  t ransfer. The 8-bit  data is always t ransferred m ost  
significant  bit  first  and is valid when SCL is high. The 
Acknowledge bit  (ACK)  is set  low by the AAT1272 to 
acknowledge receipt  of the register address or the data.

I 2C Acknow ledge Bit  ( ACK)

The Acknowledge bit  is the ninth bit  of each t ransfer on 
the SDA line. I t  is used to send back a confirm at ion to 
the m aster that  the data has been received properly by 
the target  device. For each ACK to take place, the m as-
ter m ust  first  release the SDA line, and then the target  
device will pull the SDA line low, as shown in Figures 1, 
4, and 5.
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AAT1272 Device Address = 37h w ack Register Address = 00h ack Data = 06h ack stopstart

SDA

SCL

start MSB          Device  Address LSB w ack MSB Register Address       LSB ack MSB DATA               LSB ack stop

ack from slaveack from slave ack from slave

Figure 2 : I 2C I nter face Diagram .

SDA

SCL

SDA

SCL

START STOP

Figure 3 : 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 4 : 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 5 : I 2C Register  Address and Data Bit  Map; 
8 - bit  Data ( D7 - D0 ) , 1 - bit  Acknow ledge ( ACK) .
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Device Register  I nform at ion

To program  the register through the I 2C interface, the m aster needs to send the AAT1272’s device address, 0x37 (Hex) , 
first , and then sends an 8-bit  register address and 8-bit  data. The AAT1272 has two registers, Register 0 and Register 
1. I f no inst ruct ion is writ ten to the register, the default  value is applied.

Register  0  ( REG0 ) , Register  Address: 0 0 h

Bits [ 7: 4]  Program  the m ovie-m ode current  with 16 different  percentage levels.

Bits [ 3: 0]  Program  the flash safety t im eout  with 16 different  fract ions from  the hardware configurat ion, CT.

7 6 5 4 3 2 1 0

LSBMSB

Flash Safety 
Timeout

0000 = 16/16

0001 = 15/16

0010 = 14/16

0011 = 13/16

0100 = 12/16

0101 = 11/16

0110 = 10/16

0111 = 9/16

1000 = 8/16

1001 = 7/16

1010 = 6/16

1011 = 5/16

 1100 = 4/16

1101 = 3/16

1110 = 2/16

1111 = 1/16

Movie Mode 
Current 

0000 = 100%

0001 = 89.1%

0010 = 79.4%

0011 = 70.8%

0100 = 63.1%

0101 = 56.2%

0110 = 50.1%

0111 = 44.7%

1000 = 39.8%

1001 = 35.5%

1010 = 31.6%

1011 = 28.2%

1100 = 25.1%

1101 = 22.4%

1110 = 20%

1111 = 0%

(default)

(default)

Figure 6 : AAT1 2 7 2  Register  0  Program m ing.
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Select ing the Boost  I nductor

The AAT1272 cont roller ut ilizes PWM cont rol and the 
switching frequency is fixed. To m aintain 2MHz m axim um  
switching frequency and stable operat ion, a 1ǋH inductor 
is recom m ended. Manufacturer ’s specificat ions list  both 
the inductor DC current  rat ing, which is a therm al lim ita-
t ion, and peak inductor current  rat ing, which is deter-
m ined by the saturat ion character ist ics. Measurem ents 
at  full load and high am bient  tem perature should be per-
form ed to ensure that  the inductor does not  saturate or 
exhibit  excessive tem perature r ise.

The inductor (L)  is selected to avoid saturat ion at  m ini-
m um  input  voltage and m axim um  output  load condit ions. 
Worst-case peak current  occurs at  m inim um  input  volt-
age (m axim um  duty cycle)  and m axim um  load. Bench 
m easurem ents are recom m ended to confirm  actual I PEAK 
and to ensure that  the inductor does not  saturate at  
m axim um  LED current  and m inim um  input  supply volt-
age. The RMS current  flowing through the boost  inductor 

is equal to the DC plus AC r ipple com ponents. Under 
worst  case RMS condit ions, the current  waveform  is 
cr it ically cont inuous. The result ing RMS calculat ion yields 
worst  case inductor loss. The RMS current  value should 
be com pared against  the inductor m anufacturer ’s tem-
perature r ise, or therm al derat ing guidelines:

IPEAK

3
RMSI =

For a given inductor type, sm aller inductor size leads to 
an increase in DCR winding resistance and, in m ost  
cases, increased therm al im pedance. Winding resistance 
degrades boost  converter efficiency and increases the 
inductor ’s operat ing tem perature:

PLOSS(INDUCTOR) = I2
RMS · DCR

Register  1  ( REG1 ) ; Register  Address: 0 1 h

Bits [ 5: 4]  Program  the FLOUTA and FLOUTB with four ON/ OFF configurat ions.

Bits [ 3: 0]  Program  the flash- to-m ovie m ode rat io with 16 different  fract ions from  the hardware configurat ion, RSET.

 

X X 5 4 3 2 1 0

LSBMSB

Flash-to-Movie 
Mode Ratio
0000 = 1/2

0001 = 1/3.8

0010 = 1/5.5

0011 = 1/7.3 (default)

0100 = 1/8.9

0101 = 1/10.5

0110 = 1/12.2

0111 = 1/13.8

1000 = 1/14.9

1001 = 1/16.5

1010 = 1/18

1011 = 1/19.6

1100 = 1/21.1

1101 = 1/22.6

1110 = 1/24

1111 = OFF

00

01

10

11 

FLOUTA

OFF

OFF*

ON

ON

FLOUTB

OFF

ON

OFF*

ON

(default)

*with 2-3mA standby current

Figure 7 : AAT1 2 7 2  Register  1  Program m ing.

* Denotes the default  value.
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Select ing the Boost  Capacitors

I n general, it  is good design pract ice to place a decou-
pling capacitor ( input  capacitor)  between the I N and GND 
pins. An input  capacitor in the range of 2.2ǋF to 10ǋF is 
recommended. A larger input  capacitor in this applicat ion 
may be required for stability, t ransient  response, and/ or 
r ipple performance. The high output  r ipple inherent  in 
the boost  converter necessitates the use of low imped-
ance output  filter ing. Mult i- layer ceram ic (MLC)  capaci-
tors provide small size and adequate capacitance, low 
parasit ic equivalent  series resistance (ESR)  and equiva-
lent  series inductance (ESL) , and are well suited for use 
with the AAT1272 boost  regulator. MLC capacitors of type 
X7R or X5R are recommended to ensure good capaci-
tance stability over the full operat ing temperature range. 
The output  capacitor is selected to maintain the output  
load without  significant  voltage droop (∆VOUT)  during the 
power switch ON interval. A 2.2ǋF ceram ic output  capac-
itor is recommended (see Table 7) . Typically, 6.3V or 10V 
rated capacitors are required for this flash LED boost  
output . Ceram ic capacitors selected as small as 0603 are 
available which meet  these requirements. MLC capacitors 
exhibit  significant  capacitance reduct ion with applied 
voltage. Output  r ipple measurements should confirm  
that  output  voltage droop and operat ing stability are 
within acceptable lim its. Voltage derat ing can m inim ize 
this factor, but  results may vary with package size and 
among specific manufacturers. To maintain stable opera-
t ion at  full load, the output  capacitor should be selected 
to maintain ∆VOUT between 100mV and 200mV. The boost  
converter input  current  flows during both ON and OFF 
switching intervals. The input  r ipple current  is less than 

the output  r ipple and, as a result , less input  capacitance 
is required.

PCB Layout  Guidelines

Boost  converter perform ance can be adversely affected 
by poor layout . Possible im pact  includes high input  and 
output  voltage r ipple, poor EMI  perform ance, and 
reduced operat ing efficiency. Every at tem pt  should be 
m ade to opt im ize the layout  in order to m inim ize para-
sit ic PCB effects (st ray resistance, capacitance, and 
inductance)  and EMI  coupling from  the high frequency 
SW node. A suggested PCB layout  for the AAT1272 1.5A 
step-up regulator is shown in Figures 4 and 5. The fol-
lowing PCB layout  guidelines should be considered:

1.  Minim ize the distance from  capacitor CI N and COUT’s 
negat ive term inals to the PGND pins. This is espe-
cially t rue with output  capacitor COUT,  which conducts 
high r ipple current  from  the output  to the PGND pins.

2.  Minim ize the distance under the inductor between I N 
and switching pin SW;  m inim ize the size of the PCB 
area connected to the SW pin.

3.  Maintain a ground plane and connect  to the I C PGND 
pin(s)  as well as the PGND connect ions of CI N and 
COUT.

4.  Consider addit ional PCB exposed area for the flash 
LEDs to m axim ize heatsinking capabilit y. This m ay 
be necessary when using high current  applicat ion 
and long flash durat ion applicat ion.

5.  Connect  the exposed paddle (bot tom  of the die)  to 
either PGND or GND. Connect  AGND, FLGND to GND 
as close as possible to the package.

Manufacturer   Par t  Num ber 
 I nductance 

(μH)  
 Saturated Rated 

Current  ( A)  
DCR 

( mΩ)  
 Size ( m m )  

LxW xH Type
Cooper Bussm ann SD3812-1R0-R 1 2.69 48 4.0x4.0x1.2 Shielded Drum  Core
Cooper Bussm ann SDH3812-1R0-R 1 3 45 3.8x3.8x1.2 Shielded Drum  Core
Cooper Bussm ann SD10-1R0-R 1 2.25 44.8 5.2x5.2x1.0 Shielded Drum  Core

Sum ida CDH38D11/ S 1 2.8 48.8 4.0x4.0x1.2 Shielded Drum  Core
Coilcraft LPS4012-102NLC 1 2.5 60 4.1x4.1x1.2 Shielded Drum  Core

Table 6 : Typica l Suggested Sur face Mount  I nductors.

Manufacturer   Par t  Num ber Capacitance ( ǋF) Voltage Rat ing ( V) Tem p Co.  Case Size

Murata

GRM185R60J225KE26 2.2 6.3 X5R 0603
GRM188R71A225KE15 2.2 10 X7R 0603
GRM21BR70J225KA01 2.2 6.3 X7R 0805
GRM21BR71A225KA01 2.2 10 X7R 0805
GRM219R61A475KE19 4.7 10 X5R 0805

GRM21BR71A106KE51 10 10 X7R 0805

Table 7 : Typica l Suggested Sur face Mount  Capacitors .
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C2

2.2μF

L1      1μH

2.2μF
C1

107k
R1

D1

VOUT

D2

0
JP1

0
JP2

74nF
C3

IN
5

CT
1

SW
6

OUT
8

EN
2

FLEN
3

PGND
7

AGND
4

SCL
9

SDA
10

FLB
11

FLGND
12

FLA
13

RSET
14

AAT1272   TDFN33-14

U1
Enable

JP3

10k

R2

VCC

FLEN SDA

SCL

L1  Cooper Bussmann SD3812-1R0-R, 1μH, 2.69A, 48mΩ

C1, C2   Murata GRM188R71A225KE15, 2.2μF, 0603, X7R, 10V

C3  Murata  GRM155R71A743KA01, 74nF, 0402, X7R, 10V

D1, D2   Lumiled LXCL-PWF4 or equivalent

Figure 8 : AAT1 2 7 2  Evaluat ion Board Schem at ic.

DC+

VDD
1

GP5
2

GP43

GP3
4

GP2
5

GP1 6
GP0

7
VSS

8

PIC12F675

U2
1μF
C4

100k
R9

330

R3 12
34
5

0

FLEN

SW4

RED
LED 1

12
34
5

0Movie Mode Control
SW1

10K

R6

GRN

LED 2

330

R4

DC-

0

JP8

JP4

10 k

R8

SDA

JP6

SCL

JP5

MCU

JP7

12
34
5

0Safety Timer
SW2

10K

R5

10k

R10

10k

R11

10K

R7

12
34
5

0A /B Control
SW3

SCL SDA

FLEN

VCC

Figure 9 : AAT1 2 7 2  Evaluat ion Board MCU Sect ion Sche m at ic.
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 Figure 1 0 : AAT1 2 7 2  Evaluat ion Board Figure 1 1 : AAT 1 2 7 2  Evaluat ion Board 
 Top Side Layout . Bot tom  Side Layout . 

Com ponent Par t  Num ber Descr ipt ion Manufacturer

U1 AAT1272I WO
1.5A Step-Up Current  Regulator for Flash LEDs;  

TDFN33-14 package
AnalogicTech

U2 PI C12F675 8-bit  CMOS, FLASH-based ǋC;  8-pin PDI P package Microchip
SW1 – SW3 PTS645TL50 Switch, SPST, 5m m I TT I ndust r ies

R1 Chip Resistor 107kΩ,  1% , 1/ 4W;  0402 Vishay
R2, R9 Chip Resistor 100kΩ,  1% , 1/ 4W;  0603 Vishay

R5 -  R8, R10, R11 Chip Resistor 10kΩ,  5% , 1/ 4W;  0603 Vishay
R3, R4 Chip Resistor 330Ω,  5% , 1/ 4W;  0603 Vishay

JP1, JP2, JP8 Chip Resistor 0ƻ,  5% Vishay
C1, C2 GRM188R71A225KE15 2.2μF, 10V, X7R, 0603 Murata

C3 GRM155R71A743KA01 74nF, 10V, X7R, 0402 Murata
C4 GRM216R61A105KA01 1μF, 10V, X5R, 0805 Murata
L1 SD3812-1R0-R Drum  Core, 1μH, 2.69A, 48mΩ Cooper Bussm ann

D1-D2 LXCL-PWF4 White Flash LED Lum ileds, Philips
LED1 CMD15-21SRC/ TR8 Red LED;  1206 Chicago Miniature Lam p
LED2 CMD15-21VGC/ TR8 Green LED;  1206 Chicago Miniature Lam p

JP3, JP4, JP5, JP6, JP7 PRPN401PAEN Conn. Header, 2m m zip Sullins Elect ronics

Table 8 : AAT1 2 7 2  Evaluat ion Board Bill of Mater ia ls .
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Order ing I nform at ion

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

TDFN33-14 ZNXYY AAT1 2 7 2 I W O- 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/about/quality.aspx.

Package I nform at ion

TDFN3 3 - 1 4 3

Top View Bottom View

3.000 ± 0.050

Index Area

3
.0

0
0
 ±

 0
.0

5
0

Detail "A"

1.650 ± 0.050
2
.5

0
0
 ±

 0
.0

5
0

0
.2

0
3
 R

E
F

0
.7

5
0
 ±

 0
.0

5
0

0.000 
+ 0.100

- 0.000

Detail "A"

Side View

0.425 ± 0.050

0
.4

0
0
 B

S
C

0
.1

8
0
 ±

 0
.0

5
0

Pin 1 Indicator

(Optional)

All dim ensions in m illim eters.

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.
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