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Genera l Descr ipt ion
The AAT3110 ChargePum p is a m em ber of AnalogicTech’s 
Total Power Managem ent  I C™ (TPMI C™) product  fam ily. 
I t  is a MicroPower switched capacitor voltage converter 
that  delivers a regulated output . No external inductor is 
required for operat ion. Using three sm all capacitors, the 
AAT3110 can deliver up to 100m A to the voltage regu-
lated output . The AAT3110 features very low quiescent  
current  and high efficiency over a large port ion of its load 
range, m aking this device ideal for bat tery-powered 
applicat ions. Further m ore, the com binat ion of few exter-
nal com ponents and sm all package size keeps the total 
converter board area to a m inim um  in space- rest r icted 
applicat ions. The AAT3110 operates in an output  regu-
lated voltage doubling m ode. The regulator uses a pulse 
skipping technique to provide a regulated output  from  a 
varying input  supply. The AAT3110 contains a therm al 
m anagem ent  circuit  to protect  the device under cont inu-
ous output  short-circuit  condit ions.

The AAT3110 is available in a Pb- free, surface-m ount  
6-pin SOT23 or 8-pin SC70JW package and is rated over 
the -40°C to + 85°C tem perature range.

Features
•  Step-Up Voltage Converter
•  I nput  Voltage Range:
y AAT3110-5:  2.7V to 5V
y AAT3110-4.5:  2.7V to 4.5V

•  MicroPower Consum pt ion:  13μA
•  Regulated 5V, 4.5V ± 4%  Output
•  5V Output  Current :

y 100m A with VI N ≥ 3.0V
y 50m A with VI N ≥ 2.7V

•  4.5V Output  Current :
y 100m A with VI N ≥ 3.0V
y 50m A with VI N ≥ 2.7V

•  Peak Current  250m A for 100m s
•  High Frequency 750kHz Operat ion
•  Shutdown Mode Draws Less Than 1μA
•  Short-Circuit / Over-Tem perature Protect ion
•  2kV ESD Rat ing
•  SC70JW-8 or SOT23-6 Package

Applicat ions
•  Cellular Phones
•  Digital Cam eras
•  Handheld Elect ronics
•  LED/ Display Backlight  Driver
•  LEDs for Cam era Flash
•  PDAs
•  Portable Com m unicat ion Devices

Typica l Applicat ion
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Pin Descr ipt ions

Pin Num ber

Sym bol Funct ionSOT2 3 - 6 SC7 0 JW - 8

1 1 VOUT
Regulated output  pin. Bypass this pin to ground with a 6.8μF (m in)  low equivalent  se-
r ies resistance (ESR)  capacitor.

2 2, 3, 4 GND Ground connect ion.
3 5 SHDN Shutdown input . Logic low signal disables the converter.
4 6 C- Flying capacitor negat ive term inal.
5 7 VI N I nput  supply pin. Bypass this pin to ground with a 6.8μF (m in)  low-ESR capacitor.
6 8 C+ Flying capacitor posit ive term inal.

Pin Configurat ion
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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.  Hum an body m odel is a 100pF capacitor discharged through a 1.5kΩ resistor into each pin.
3.  Mounted on an FR4 board.

Absolute Maxim um  Rat ings 1

TA =  25°C, unless otherwise noted.

Sym bol Descr ipt ion Value Units
VI N VI N to GND -0.3 to 6 V

VOUT VOUT to GND -0.3 to 6 V
VSHDN SHDN to GND -0.3 to 6 V

t SC Output  to GND Short-Circuit  Durat ion I ndefi nite s
TJ Operat ing Junct ion Tem perature Range -40 to 150 °C

TLEAD Maxim um  Soldering Tem perature (at  leads, 10 sec) 300 °C
VESD ESD Rat ing2 — HBM 2000 V

Therm al I nform at ion 3

Sym bol Descr ipt ion Rat ing Units
ΘJA Maxim um  Therm al Resistance 150 °C/ W
PD Maxim um  Power Dissipat ion 667 m W
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1.  VOUT is pulled up to 5.5V to prevent  switching.
2.  Under short-circuit  condit ions, the device m ay enter over- tem perature protect ion m ode.
3.  VOUT is pulled up to 5.0V to prevent  switching.

Elect r ica l Character ist ics 
TA =  -40°C to + 85°C, unless otherwise noted. Typical values are at  TA =  25°C, C FLY =  1μF, CI N =  10μF, COUT =  10μF.

Sym bol Descr ipt ion Condit ions Min Typ Max Units
AAT3 1 1 0 - 5

VI N I nput  Voltage VOUT =  5.0V 2.7 VOUT V
I Q No Load Supply Current 1 2.7V <  VI N <  5V, I OUT =  0m A, SHDN =  VI N 13 30 μA

VOUT Output  Voltage
2.7V <  VI N <  5V, I OUT ≤ 50m A 4.8 5.0 5.2

V
3.0V <  VI N <  5V, I OUT ≤ 100m A 4.8 5.0 5.2

I SHDN Shutdown Supply Current
2.7V <  VI N <  3.6V, I OUT =  0m A, VSHDN =  0 0.01 1

μA
3.6V <  VI N <  5V, I OUT =  0m A, VSHDN =  0 2.5

VRI PPLE Ripple Voltage
VI N =  2.7V, I OUT =  50m A 25

m VP-PVI N =  3V, I OUT =  100m A 30
η Effi ciency VI N =  2.7V, I OUT =  50m A 92 %

fOSC Frequency Oscillator Free Running 750 kHz
VI H SHDN I nput  Threshold High 1.4 V
VI L SHDN I nput  Threshold Low 0.3 V
I I H SHDN I nput  Current  High SHDN =  VI N -1 1 μA
I I L SHDN I nput  Current  Low SHDN =  GND -1 1 μA
t ON VOUT Turn-On Tim e VI N =  3V, I OUT =  0m A 0.2 m s
I SC Short-Circuit  Current 2 VI N =  3V, VOUT =  GND, SHDN =  3V 300 m A

AAT3 1 1 0 - 4 .5
VI N I nput  Voltage VOUT =  4.5V 2.7 VOUT V
I Q No Load Supply Current 3 2.7V <  VI N <  4.5V, I OUT =  0m A, SHDN =  VI N 13 30 μA

VOUT Output  Voltage
2.7V <  VI N <  4.5V, I OUT ≤ 50m A 4.32 4.5 4.68

V
3.0V <  VI N <  4.5V, I OUT ≤ 100m A 4.32 4.5 4.68

I SHDN Shutdown Supply Current
2.7V <  VI N <  3.6V, I OUT =  0m A, VSHDN =  0 0.01 1

μA
3.6V <  VI N <  4.5V, I OUT =  0m A, VSHDN =  0 2.5

VRI PPLE Ripple Voltage
VI N =  2.7V, I OUT =  50m A 25

m VP-PVI N =  3V, I OUT =  100m A 30
η Effi ciency VI N =  2.7V, I OUT =  50m A 83 %

fOSC Frequency Oscillator Free Running 750 kHz
VI H SHDN I nput  Threshold High 1.4 V
VI L SHDN I nput  Threshold Low 0.3 V
I I H SHDN I nput  Current  High SHDN =  VI N -1 1 μA
I I L SHDN I nput  Current  Low SHDN =  GND -1 1 μA
t ON VOUT Turn-On Tim e VI N =  3V, I OUT =  0m A 0.2 m s
I SC Short-Circuit  Current 2 VI N =  3V, VOUT =  GND, SHDN =  3V 300 m A
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Typica l Character ist ics—AAT3 1 1 0 - 5 V

Unless otherwise noted, VI N =  3V, CI N =  COUT =  10μF, CFLY =  1μF, TA =  25°C.

Output Voltage vs. Output Current
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Efficiency vs. Supply Voltage
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Oscillator Frequency vs. Supply Voltage
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Typica l Character ist ics—AAT3 1 1 0 - 5 V

Unless otherwise noted, VI N =  3V, CI N =  COUT =  10μF, CFLY =  1μF, TA =  25°C.
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Typica l Character ist ics—AAT3 1 1 0 - 5 V

Unless otherwise noted, VI N =  3V, CI N =  COUT =  10μF, CFLY =  1μF, TA =  25°C.

Output Voltage vs. Input Voltage
(IOUT = 250mA) 
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Typica l Character ist ics—AAT3 1 1 0 - 4 .5 V

Unless otherwise noted, VI N =  3V, CI N =  COUT =  10μF, CFLY =  1μF, TA =  25°C.

Output Voltage vs. Output Current
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Supply Current vs. Supply Voltage

10

11

12

13

14

15

16

17

18

2.5 3 3.5 4 4.5

Supply Voltage (V)

S
up

pl
y 

C
ur

re
nt

 (
µA

)

No Load, Switching

No Load, No Switching

Supply Current vs. V SHDN

0

5

10

15

20

25

30

0 1 2 3 4 5

VSHDN Control Voltage (V)

S
up

pl
y 

C
ur

re
nt

 (
µA

)

VIN = 5.5V

VIN = 3.3VVIN = 2.8V

IOUT = 0mA

 

Efficiency vs. Supply Voltage
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Oscillator Frequency vs. Supply Voltage
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Typica l Character ist ics—AAT3 1 1 0 - 4 .5 V

Unless otherwise noted, VI N =  3V, CI N =  COUT =  10μF, CFLY =  1μF, TA =  25°C.
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Typica l Character ist ics—AAT3 1 1 0 - 4 .5 V

Unless otherwise noted, VI N =  3V, CI N =  COUT =  10μF, CFLY =  1μF, TA =  25°C.
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Typica l Character ist ics—AAT3 1 1 0

Unless otherwise noted, VI N =  3V, CI N =  COUT =  10μF, CFLY =  1μF, TA =  25°C.
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vs. Input Voltage
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Funct ional Block Diagram
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Funct ional Descr ipt ion

Operat ion (Refer to block diagram )

The AAT3110 uses a switched capacitor charge pum p to 
boost  an input  voltage to a regulated output  voltage. 
Regulat ion is achieved by sensing the charge pum p out-
put  voltage through an internal resistor divider network. 
A switched doubling circuit  is enabled when the divided 
output  drops below a preset  t r ip point  cont rolled by an 
internal com parator. 

The charge pum p switch cycling enables four internal 
switches at  two non-overlapping phases. During the first  
phase, switches S1 and S4 are switched on (short )  and 

switches S2 and S3 are off (open) . The fly ing capacitor 
CFLY is charged to a level approxim ately equal to input  
voltage VI N.  During the second phase, switches S1 and 
S4 are turned off (open)  and switches S2 and S3 are 
turned on (short ) . The low side of the fly ing capacitor 
CFLY is connected to GND during the first  phase. During 
the second phase, the fly ing capacitor CFLY is switched so 
that  the low side is connected to VI N.  The voltage at  the 
high side of the fly ing capacitor CFLY is bootst rapped to 2 
× VI N and is connected to output  through a switch. For 
each cycle phase, charge from  input  node VI N is t rans-
ported from  a lower voltage to a higher voltage. This 
cycle repeats itself unt il the output  node voltage is high 
enough to exceed the preset  input  threshold of the con-
t rol com parator. When the output  voltage exceeds the 
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internal t r ip point  level, the switching cycle stops and the 
charge pum p circuit  is tem porarily placed in an idle 
state. When idle, the AAT3110 has a quiescent  current  of 
13μA or less. The closed loop feedback system  contain-
ing the voltage sense circuit  and cont rol com parator 
allows the AAT3110 to provide a regulated output  volt-
age to the lim its of the input  voltage and output  load 
current . The switching signal, which dr ives the charge 
pum p, is created by an integrated oscillator within the 
cont rol circuit  block. The free- running charge pum p 
swit ching frequency is approxim ately 750kHz. The 
switching frequency under an act ive load is a funct ion of 
VI N,  VOUT,  COUT, and I OUT.

For each phase of the switching cycle, the charge t rans-
ported from  VI N to VOUT can be approxim ated by the fol-
lowing form ula:  

VPHASE » CFLY × (2 × VIN - VOUT)

The relat ive average current  that  the charge pum p can 
supply to the output  m ay be approxim ated by the follow-
ing expression:  

IOUT(AVG) Į CFLY × (2 × VIN - VOUT) × FSW

The AAT3110 has com plete output  short-circuit  and ther-
m al protect ion to safeguard the device under ext reme 
operat ing condit ions. An internal therm al protect ion cir-
cuit  senses die tem perature and will shut  down the 
device if the internal junct ion tem perature exceeds 
approxim ately 145°C. The charge pum p will rem ain di s-
abled unt il the fault  condit ion is relieved.

Applicat ions I nform at ion

Externa l Capacitor  Select ion

Careful select ion of the three external capacitors CI N,  
COUT,  and CFLY is very 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 
ceram ic capacitors are used. I n general, low ESR m ay be 
defined as less than 100m Ω.  I f desired for a part icular 
applicat ion, low ESR tantalum  capacitors m ay be subst i-
tuted;  however, opt im um  output  r ipple perform ance may 
not  be realized. Alum inum  elect rolyt ic capacitors are not  
recom m ended for use with the AAT3110 due to their  
inherent  high ESR character ist ic. 

Typically as a start ing point , a capacitor value of 10μF 
should be used for CIN and COUT with 1μF for CFLY when the 
AAT3110 is used under maximum output  load condit ions. 
Lower values for CIN, COUT, and CFLY may be ut ilized for light  
load current  applicat ions. Applicat ions drawing a load cur-
rent  of 10mA or less may use a CIN and COUT capacitor 
value as low as 1μF and a CFLY value of 0.1μF. CIN and COUT 
may range from 1μF for light  loads to 10μF or more for 
heavy output  load condit ions. CFLY may range from 0.01μF 
to 2.2μF or more. I f CFLY is increased, COUT should also be 
increased by the same rat io to m inim ize output  r ipple. As 
a basic rule, the rat io between CIN, COUT, and CFLY should 
be approximately 10 to 1. The compromise for lowering 
the value of CIN, COUT, and the flying capacitor CFLY is that  
the output  r ipple voltage may be increased. I n any case, 
if the external capacitor values deviate great ly from the 
recommendat ion of CIN =  COUT =  10μF and CFLY =  1μF, the 
AAT3110 output  performance should be evaluated to 
assure the device meets applicat ion requirements.

I n applicat ions where the input  voltage source has very 
low im pedance, it  is possible to om it  the CI N capacitor. 
However, if CI N is not  used, circuit  perform ance should be 
evaluated to assure desired operat ion is achieved. Under 
high peak current  operat ing condit ions that  are typically 
experienced during circuit  start-up or when load dem ands 
create a large inrush current , poor output  voltage regu-
lat ion can result  if the input  supply source im pedance is 
high or if the value of CI N is too low. This situat ion can be 
rem edied by increasing the value of CI N.  
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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 
AAT3110. 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 
lower 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.

Equiva lent  Ser ies Resistance:  ESR is a very im portant  
character ist ic to consider when select ing a capacitor. ESR 
is a resistance internal to a capacitor that  is caused by 
the leads, internal connect ions, size or area, m aterial 
com posit ion, and am bient  tem perature. Typically, capac-
itor ESR is m easured in m illiohm s for ceram ic capacitors 
and can range to m ore then 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 made from NPO or C0G materi-
als. NPO and C0G materials typically have t ight  tolerance 
and are very stable over temperature. Large capacitor 
values are typically composed of X7R, X5R, Z5U, or Y5V 
dielect r ic materials. Large ceram ic capacitors, typically 
greater than 2.2μF, are often available in low-cost  Y5V 
and Z5U dielect r ics. I f these types of capacitors are 
selected for use with the charge pump, the nom inal value 
should be doubled to compensate for the capacitor toler-
ance which can vary more than ± 50%  over the operat ing 
temperature range of the device. A 10μF Y5V capacitor 
could be reduced to less than 5μF over temperature;  this 
could cause problems for circuit  operat ion. X7R and X5R 
dielect r ics are much more desirable. The temperature 
tolerance of X7R dielect r ic is bet ter than ± 15% . 

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. 

Charge Pum p Eff iciency

The AAT3110 is a regulated output  voltage doubling 
charge pump. The efficiency (η)  can simply be defined as 
a linear voltage regulator with an effect ive output  voltage 
that  is equal to two t imes the input  voltage. Efficiency (η)  
for an ideal voltage doubler can typically be expressed as 
the output  power divided by the input  power. 

η = 
POUT

PIN

I n addit ion, with an ideal voltage doubling charge pum p, 
the output  current  m ay be expressed as half the input  
current . The expression to define the ideal efficiency (η)  
can be rewrit ten as:

η = 
POUT =

  VOUT × IOUT  =
  VOUT

 PIN       VIN × 2IOUT      2VIN

-or-

η(%) = 100
VOUT

2VIN

⎛ ⎞
⎝ ⎠

For a charge pump with an output  of 5.0V and a nominal 
input  of 3.0V, the theoret ical efficiency is 83.3% . Due to 
internal switching losses and IC quiescent  current  con-
sumpt ion, the actual efficiency can be measured at  
82.7% . These figures are in close agreement for output  
load condit ions from 1mA to 100mA. Efficiency will 
decrease as load current  drops below 0.05mA or when the 
level of VIN approaches VOUT. Refer to the Typical Char-
acterist ics sect ion of this datasheet  for measured plots of 
efficiency versus input  voltage and output  load current  for 
the given charge pump output  voltage opt ions.

Short - Circuit  and Therm al Protect ion

I n the event  of a short-circuit  condit ion, the charge pump 
can draw a much as 100mA to 400mA of current  from VIN.  
This excessive current  consumpt ion due to an output  
short-circuit  condit ion will cause a rise in the internal IC 
junct ion temperature. The AAT3110 has a thermal protec-
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t ion and shutdown circuit  that  cont inuously monitors the 
IC junct ion temperature. I f the thermal protect ion circuit  
senses the die temperature exceeding approximately 
145°C, the thermal shutdown will disable the charge  
pump switching cycle operat ion. The thermal lim it  system  
has 10°C of system hysteresis before the charge pum p 
can reset . Once the over-current  event  is removed from  
the output  and the junct ion temperature drops below 
135°C, the charge pump will become act ive again. Th e 
thermal protect ion system will cycle on and off if an out-
put  short-circuit  condit ion persists. This will allow the 
AAT3110 to operate indefinitely under short-circuit  condi-
t ions without  damaging the device.

Output  Ripple and Ripple Reduct ion 

There are several factors that  determ ine the amplitude 
and frequency of the charge pump output  r ipple, the val-
ues of COUT and CFLY, the load current  I OUT, and the level of 
VIN. Ripple observed at  VOUT is typically a sawtooth wave-
form in shape. The ripple frequency will vary depending 
on the load current  I OUT and the level of VIN. As VIN increas-
es, the ability of the charge pump to t ransfer charge from  
the input  to the output  becomes greater. As it  does, the 
peak- to-peak output  r ipple voltage will also increase.

The size and type of capacitors used for CI N,  COUT,  and CFLY 
have an effect  on output  r ipple. Since output  r ipple is 
associated with the R/ C charge t im e constant  of these 
two capacitors, the capacitor value and ESR will cont r ib-
ute to the result ing charge pum p output  r ipple. This is 
why low ESR capacitors are recom m ended for use in 
charge pum p applicat ions. Typically, output  r ipple is not  
greater than 30m VP-P when VI N =  3.0V, VOUT =  5.0V, COUT 
=  10μF, and CFLY =  1μF.

When the AAT3110 is used in light  output  load applica-
t ions where I OUT <  10mA, the flying capacitor CFLY value 
can be reduced. The reason for this effect  is when the 
charge pump is under very light  load condit ions, the 
t ransfer of charge across CFLY is greater during each phase 
of the switching cycle. The result  is higher ripple seen at  
the charge pump output . This effect  will be reduced by 
decreasing the value of CFLY. Caut ion should be observed 
when decreasing the flying capacitor. I f the output  load 
current  r ises above the nominal level for the reduced CFLY 
value, charge pump efficiency can be compromised.

There are several m ethods that  can be em ployed to 
reduce output  r ipple depending upon the requirem ents 
of a given applicat ion. The m ost  sim ple and st raight for-
ward technique is to increase the value of the COUT 
capacitor. The nom inal 10μF COUT capacitor can be 
increased to 22μF or m ore. Larger values for the COUT 
capacitor (22μF and greater)  will by nature have lower 
ESR and can im prove both high and low frequency com-
ponents of the charge pum p output  r ipple response. I f a 
higher value tantalum  capacitor is used for COUT to reduce 
low frequency r ipple elem ents, a sm all 1μF low ESR 
ceram ic capacitor should be added in parallel to the tan-
talum  capacitor (see Figure 1) . The reason for this is 
tantalum  capacitors typically have higher ESR than 
equivalent  value ceram ic capacitors and are less able to 
reduce high frequency com ponents of the output  r ipple. 
The only disadvantage to using large values for the COUT 
capacitor is the AAT3110 device turn-on t im e and inrush 
current  m ay be increased. 

I f addit ional r ipple reduct ion is desired, an R/ C filter can 
be added to the charge pum p output  in addit ion to the 
COUT capacitor (see Figure 2) . An R/ C filter will reduce 
output  r ipple by pr im arily at tenuat ing high frequency 
com ponents of the output  r ipple waveform . The low fre-
quency break point  for the R/ C filter will significant ly 
depend on the capacitor value selected.  

Layout  Considerat ions

High charge pum p switching frequencies and large peak 
t ransient  currents m andate careful pr inted circuit  board 
layout . As a general rule for charge pum p boost  convert-
ers, all external capacitors should be located as closely 
as possible to the device package with m inim um  length 
t race connect ions. Maxim ize the ground plane around 
the AAT3110 charge pum p and m ake sure all external 
capacitors are connected to the im m ediate ground plane. 
A local com ponent  side ground plane is recom m ended. I f 
this is not  possible due to layout  design lim itat ions, 
assure good ground connect ions by the use of large or 
m ult iple PCB vias. Refer to the AAT3110 evaluat ion 
board for an exam ple of good charge pum p layout  design 
(Figures 3 through 5) . 



AAT3110

MicroPowerTM Regulated Charge PumpChargePumpTM

PRODUCT DATASHEET

16 3110.2010.02.1.5w w w . a n a l o g i c t e c h . c o m

CFLY

1µF

CIN

10µF

COUT1

22µF

VOUT

(5V)

VIN

(2.7V to 5V)

C+VOUT

GND

SHDN

VIN

C-ON/OFF

AAT3110-5COUT2

1µF

+

+

Figure 1 : Applicat ion Using Tanta lum  Capacitor .

1µF

10µF

COUT
CFLY

CIN

10µF

VOUT

VIN

(5V)

(2.7V to 5V)

C+VOUT

GND

SHDN

VIN

C-ON/OFF

AAT3110-5CFILTER

33µF

RFILTER

1.5Ω

Figure 2 : Applicat ion W ith Output  Ripple Reduct ion Filter .

  

 Figure 3 : Evaluat ion Board  Figure 4 : Evaluat ion B oard  
 Top Side Silk  Screen Layout  /   Com ponent  Side Layo ut .
 Assem bly Draw ing.  
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 Figure 5 : Evaluat ion Board Solder  Side Layout .

Typica l Applicat ion Circuit s

1µF

CIN

10µF

COUT CFLY

10µF

VOUT

(5V)

VIN

(2.7V to 5V)

C+VOUT

GND

SHDN

VIN

C-ON/OFF

AAT3110-5

Figure 6 : Typica l Charge Pum p Boost  Conver ter  Circu it .

CFLY

1µF

CIN

10µF
COUT

10µFAAT3110-5

GND

SHDN

VOUTVIN

C+C-
VIN

(USB Port VOUT)

GND
(USB Port Return)

VOUT

5V 
100mA

GND

Figure 7 : 5 V, 1 0 0 m A Supply Pow ered From  a USB Port .
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10µF

ON/OFF SHDN

C+

VOUTVIN

C-

AAT3110-5
1µF

10µF 120 120 120 120
Li-Ion Battery
2.7V to 4.2V

Figure 8 : 5 V LED or  Display Dr iver  from  a Li- I on Ba t tery Source.

VIN

GND

SHDN

VOUT

VIN VOUT

C+

C-

GND

SHDN

C+

C-

CFLY

1µF

CFLY

1µF

COUT

10µF

CIN

10µF
AAT3110-5

AAT3110-5

(A)

(B)

VIN  =
3.0V to 5V

SHDN

VOUT = 5V
IOUT = 200mA

Figure 9 : 5 V, 2 0 0 m A Step- Up Supply from  a 3 V to 5 V Source.



AAT3110

MicroPowerTM Regulated Charge PumpChargePumpTM

PRODUCT DATASHEET

3110.2010.02.1.5 19w w w . a n a l o g i c t e c h . c o m

1. XYY =  assem bly and date code.
2. Sam ple stock is generally held on all part  num bers listed in BOLD .

Order ing I nform at ion

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

4.5V SOT23-6 EEXYY AAT3110I GU-4.5-T1
5.0V SOT23-6 ASXYY AAT3 1 1 0 I GU- 5 .0 - T1
4.5V SC70JW-8 EEXYY AAT3 1 1 0 I JS- 4 .5 - T1
5.0V SC70JW-8 ASXYY AAT3 1 1 0 I JS- 5 .0 - 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

SOT2 3 - 6

1.90 BSC

0.95 BSC
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0
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.2
0

4°
 ±

 4
°

10° ± 5°

0.15 ± 0.07
GAUGE PLANE 

0.60 REF

All dim ensions in m illim eters.



AAT3110

MicroPowerTM Regulated Charge PumpChargePumpTM

PRODUCT DATASHEET

20 3110.2010.02.1.5w w w . a n a l o g i c t e c h . c o m

Ad v a n ce d  An a lo g i c T e ch n o lo g ie s,  I n c.
3 2 3 0  Scot t  Bou lev ar d ,  San t a Clar a,  CA 9 5 0 5 4
Ph on e ( 4 0 8 )  7 3 7 - 4 6 0 0
Fax  ( 4 0 8 )  7 3 7 - 4 6 1 1

©  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 
relat ing to fi tness for a part icular purpose, m erchantabilit y, or infr ingem ent  of any patent , copyright  or other intellectual property r ight.  I n order to m inim ize r isks associated with the custom er ’s applicat ions, adequate 
design and operat ing safeguards m ust  be provided by the custom er to m inim ize inherent  or procedural hazards. Test ing and other quality cont rol techniques are ut ilized to the extent  AnalogicTech deem s necessary to 
support  this warranty. Specifi c test ing of all param eters of each device is not  necessarily perform ed. AnalogicTech and the AnalogicTech logo are t radem arks of Advanced Analogic Technologies I ncorporated. All other 
brand and product  nam es appearing in this docum ent  are registered t radem arks or t radem arks of their  respect ive holders.

SC7 0 JW - 8

0.225 ± 0.075

0.45 ± 0.10

0.
05

 ±
 0

.0
5

2.10 ± 0.30

2.00 ± 0.20

7° ± 3° 4° ± 4°

1.
75

 ±
 0

.1
0

0.
85

 ±
 0

.1
5

0.
15

 ±
 0

.0
5

1.
10

 M
A

X

0.100

2.
20

 ±
 0

.2
0

0.048REF

0.50 BSC 0.50 BSC 0.50 BSC

All dim ensions in m illim eters.


