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General Description

The AAT2606 is a member of AnalogicTech’s Total Power
Management IC™ (TPMIC™) product family. It contains
six fully integrated 300mA low dropout (LDO) regulators
in a small, Pb-free 14-pin 3mmx3mm TDFN package,
making it ideal for space-constraint systems.

The AAT2606 features low power consumption, low drop-
out, and high noise immunity from the input power sup-
ply. Each channel consumes a mere 30upA of current
when enabled and features 250mV of dropout at 250mA
and 68dB of power supply rejection at 10kHz. Each chan-
nel has its own enable pin and uses a small 1uF output
capacitor. Output voltages are factory One Time
Programmable (OTP) between 0.6V and 3.7V with 100mV
increment and typical regulation accuracy is £1%.

The AAT2606 is a safe solution that integrates an over-
current limit for each channel and over-thermal protec-
tion. The device is rated over a temperature range of
-40°C to 85°C.

Typical Application

Six Channel 300mA LDO Regulator

Features

e 2.7V to 5.5V Operating Input Voltage Range

e 6 Outputs with Factory Programmable Voltages from
0.6V to 3.7V

e 300mA Output Current per Channel

3mmx3mm, 14-Pin TDFN Package

+1% Typical Accuracy

Low 30pA Quiescent Current

High PSRR (68dB @10KHZ)

250mV Dropout Voltage at 250mA

Independent Enable

Over-Current Protection

e Over-Thermal Protection

Applications

* Portable Navigation Devices (PND)
® Cellular Application

* Handheld Products

* Media Players (MP4 Players)
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Pin Descriptions

Pin # Symbol Function
1 EN1 LDO1 enable, active high.
2 EN2 LDO2 enable, active high.
3 EN3 LDO3 enable, active high.
4 EN4 LDO4 enable, active high.
5 EN6 LDO6 enable, active high.
6 VIN Input to power control circuit and all LDOs.
7 GND Ground.
8 VO6 LDO6 output voltage.
9 VO5 LDO5 output voltage.
10 V04 LDO4 output voltage.
11 VO3 LDO3 output voltage.
12 V02 LDO2 output voltage.
13 VO1 LDO1 output voltage.
14 EN5 LDO5 enable, active high.

Pin Configuration

TDFN33-14

(Top View)
ENT @1 ~==777
EN2 [z !
EN3 [@ | |
EN4 [ | :
ENG6 [ | |
VIN [@ | :
GND @ ——--—- -
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Absolute Maximum Ratings?

Symbol Description

Vin VIN, EN1, EN2, EN3, EN4, EN5, EN6 to GND -0.3 t0 6.5 vV

Thermal Information?

Symbol Description Value Units
0;a Thermal Resistance 50 °C/W
Py Maximum Power Dissipation 2 W
T, Operating Temperature Range -40 to 150
Ts Storage Temperature Range -65 to 150 °C
Tiean Maximum Soldering Temperature (at leads, 10 sec) 300

1. Stresses above those listed in Absolute Maximum Ratings may cause permanent damage to the device. Functional operation at conditions other than the operating conditions
specified is not implied. Only one Absolute Maximum Rating should be applied at any one time.
2. Mounted on an FR4 board.
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Vv = 5.0V, -40°C < T, £ +85°C, unless noted otherwise. Typical values are T, = 25°C.

Symbol Description Conditions Min Typ Max Units
Logic Control / Protection
v Input High Threshold 1.4 \
B Input Low Threshold 0.3 v
Input Supply
Vin Input Voltage Range 2.7 5.5 V
UVLO Under-Voltage Lockout Threshold Fz.all_lng 2 Vv
Rising 2.2
Low-Dropout Regulator (LDO1:LDO6)
Vioo LDO Output Voltage Iioo = 1mA to 250mA, OTP per requirement | 0.6V \\//IN ) \Y
DO
LDO Accuracy Iipo = 10mMA -3 +3 %
. Vi = 5V, added quiescent current when
I LDO Quiescent Current LDO is enabled 30 55 A
Ishon Shutdown Current Vv = 5.0V, EN = GND 1 HA
Line Regulation Ioo = 10mA 0.1 %/\V
Vo Dropout Voltage Ioo = 250mA 250 500 mV
- . Vi = 5.0V, EN = High, ;o = 100mA,
PSRR Power Supply Rejection Ratio f = 10KHz, Vo, = 1.8V 68 dB
I po(Limy LDO Current Limit 300 mA
Thermal
Tso Over-Temperature Shutdown Threshold Rising 145 °C
Thys Over-Temperature Shutdown Hysteresis 25 °C

1. Specification over the -40°C to +85°C operating temperature range is assured by design, characterization and correlation with statistical process controls.
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Programming Output Voltages via OTP

Regulator Output Voltage Range Resolution
LDO1 0.6V 3.7V 100mV
LDO2 0.6V 3.7V 100mV
LDO3 0.6V 3.7V 100mV
LDO4 0.6V 3.7V 100mV
LDO5 0.6V 3.7V 100mV
LDO6 0.6V 3.7V 100mV

Block Diagram
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Typical Characteristics

Load Regulation Load Regulation
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Typical Characteristics

Supply Current vs. Supply Voltage Load Transient
(Contributed By Each LDO) (Vour = 1.85V; Vi = 3.6V; loyr = 30mA to 300mA)
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Functional Block Diagram

Six Channel 300mA LDO Regulator
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Functional Description

Application Information

The AAT2606 includes six LDO regulators. The regulators
operate from the 2.7V to 5.5V input voltage to a regu-
lated output voltage. Each LDO regulator has its own
independent enable pin. The LDO regulators have a fixed
output programmed during manufacturing. Each LDO
consumes 30pA of quiescent current and is stable with a
small 1.0pF ceramic output capacitor. These LDOs offer
high power supply rejection, over-current protection and
over-temperature protection.

Input Capacitor

Typically, a 2.2uF or larger ceramic capacitor is recom-
mended for Cy;y in most applications. The input capacitor
should be located as close to the input (Vi) of the device
as practically possible. Cyiy values greater than 2.2pF will
offer superior input line transient response and will assist
in maximizing the highest possible power supply ripple
rejection.

(ee]
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Output Capacitor

For proper load voltage regulation and operational stabil-
ity, a capacitor is required between the VOUT and GND
pins. The Coyr capacitor connection to the LDO regulator
ground pin should be made as direct as practically pos-
sible for maximum device performance.

The AAT2606 LDO regulators have been specifically
designed to function with very low ESR ceramic capaci-
tors. Although the device is intended to operate with
these low ESR capacitors, it is stable over a very wide
range of capacitor ESR, thus it will also work with higher
ESR tantalum or aluminum electrolytic capacitors.
However, for best performance, ceramic capacitors are
recommended.

Typical output capacitor values for maximum output cur-
rent conditions range from 1pF to 10pF.

Thermal Calculations

There are two types of losses associated with the
AAT2606 total power management solution [six LDO
regulators]: conduction losses, and quiescent current
losses. Conduction losses are associated with the power
loss of the voltage difference across the pass switch/FET
of the six LDO regulators. At full load, a simplified form
of the losses is given by the following (quiescent losses
are ignored, since conduction losses are so dominant):

Ploot = lipot * (Vin = Von)
Plooz = lipoz * (Vin - Voo)
PLoos = lipos * (Vin - Vos)
PLoos = lipos * (Vin = Vou)
Ploos = lioos * (Vin - Vos)
PLoos = lioos * (Vin = Voe)
Promar = Puoot + Piooz * Pioos * Pioos + Pioos * Pioos

Layout

The suggested PCB layout for the AAT2606 is shown in
Figures 2 and 3. The following guidelines should be used
to help ensure a proper layout.

1. The input capacitors (C1 should connect as closely as
possible to VIN (Pin 6) and GND (Pin 7).

2. The resistance of the trace from the load return to
the GND (Pins 7) should be kept to @ minimum. This
will help to minimize any error in DC regulation due
to differences in the potential of the internal signal
ground and the power ground.

For good thermal coupling, PCB vias are required
from the pad for the TDFN33-14's exposed paddle to
the ground plane.
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Figure 1: AAT2606 Evaluation Board Schematic.
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Figure 2: AAT2606 Evaluation Board Figure 3: AAT2606 Evaluation Board
Top Side Layout. Bottom Side Layout.
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Ordering Information

Package Marking? Part Number (Tape and Reel)?
TDFN33-14 IWXYY AAT2606I WO-1-T1

All AnalogicTech products are offered in Pb-free packaging. The term “Pb-free” means semiconductor

Pb-free 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 Information

TDFN33-143
Index Area - \'/ Detail "A"
707
7 - I

7 g - g |8
///// % b ~ - =]
b - - @

- -

> o=

3.000 +£0.050 | 1.650 + 0.050
Top View Bottom View
0.425+ 0.050
7 - - =~ ~ N

w

w
dononoooit?
= o)

A =3
+0.100 S

o
0.000 _ 0.000

0.750 £ 0.050

0.400 BSC

Side View

10.180£0.050
N
~
~

\

\

Detail "A"

All dimensions in millimeters.

[

. XYY = assembly and date code.

. Sample stock is generally held on part numbers listed in BOLD.

. The leadless package family, which includes QFN, TQFN, DFN, TDFN and STDFN, has exposed copper (unplated) at the end of the lead terminals due to the manufacturing
process. A solder fillet at the exposed copper edge cannot be guaranteed and is not required to ensure a proper bottom solder connection.

w N
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© Advanced Analogic Technologies, Inc.
AnalogicTech cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in an AnalogicTech product. No circuit patent licenses, copyrights, mask work rights, or other intellectual

property rights are implied. AnalogicTech reserves the right to make changes to their products or specifications or to discontinue any product or service without notice. Except as provided in AnalogicTech’s terms and
conditions of sale, AnalogicTech assumes no liability whatsoever, and AnalogicTech disclaims any express or implied warranty relating to the sale and/or use of AnalogicTech products including liability or warranties
relating to fitness for a particular purpose, merchantability, or infringement of any patent, copyright or other intellectual property right. In order to minimize risks associated with the customer’s applications, adequate
design and operating safeguards must be provided by the customer to minimize inherent or procedural hazards. Testing and other quality control techniques are utilized to the extent AnalogicTech deems necessary to
support this warranty. Specific testing of all parameters of each device is not necessarily performed. AnalogicTech and the AnalogicTech logo are trademarks of Advanced Analogic Technologies Incorporated. All other
brand and product names appearing in this document are registered trademarks or trademarks of their respective holders.
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