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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

General Description

Features

The AAT2608 is a member of Skyworks' Total Power
Management IC (TPMIC™) product family. It contains an
800mA switching regulator and eight fully integrated
300mA low dropout (LDO) regulators in a small, Pb-free
28-pin 4mmx4mm TQFN package, making it ideal for
space-constrained systems.

The step-down converter is a monolithic synchronous
converter with an integrated compensation network and
90% efficiency. It operates at 1.5MHz and uses a tiny
2.2pH inductor with a small 10pF output capacitor. At no
load the switching converter quiescent current is 70uA.
The 8 channel 300mA LDO regulator features low power
consumption, low dropout, and high noise immunity
from the input power supply. Each channel consumes a
mere 30pA of current when enabled, features 250mV of
dropout at 250mA, and 68dB of power supply rejection
at 10kHz. Each channel uses a small 1uF output capaci-
tor and 2.2uF input capacitor. All regulators include a
separate enable, providing a convenient solution to
implement any power-up and power-down sequencing.
All output voltages are factory One Time Programmable
(OTP) between 0.6V and 3.7V with 100mV increment
and typical regulation accuracy is £1%. The switcher has
a separate input from the linear regulators, permitting
post-regulation configuration of the LDO channels from
the switcher’s output. Its output is externally program-
mable with external resistors. LDO1 and LDO2 share the
same input voltage, as do LDO3 and LDO4, while LDO5
through LDO8 have their own independent input.

The AAT2608 is a safe solution which 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

e 2.7V to 5.5V Operating Input Voltage Range
Factory Programmable Outputs from 0.6V to 3.7V
800mA Monolithic Switching Converter

1.5MHz Switching Frequency

90% Efficiency

70pA Quiescent Current

Independent Input Power and Ground
Independent Enable

+1% Typical Accuracy

8 Channel 300mA LDO Regulators

250mV Dropout Voltage at 250mA

Low 30uA Quiescent Current

High PSRR (68dB @10KHZ)

Independent Enable

+19% Typical Accuracy

e Over-Current Protection

e Over-Thermal Protection

e 4mmx4mm, 0.4mm Lead Pitch, 28-pin TQFN Package

Applications

® Cellular Application

* Handheld Products

* Media Players (MP4 Players)

* Portable Navigation Devices (PNDs)
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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Pin Descriptions

Pin # Symbol Function
1 ENLD3 LDO3 enable; active high.
2 ENLD2 LDO2 enable; active high.
3 ENLD1 LDO1 enable; active high.
4 AGND Analog ground.
5 VIN34 Input to LDO3 and LDO4.
6 VCC Input to power control circuitry for step-down converter, bias, and LDO1 and LDO2. This pin is also the power input for
LDO1 and LDO2.
7 LDO1 LDO1 output voltage.
8 LDO2 LDO2 output voltage.
9 LDO3 LDO3 output voltage.
10 LDO4 LDO4 output voltage.
11 LDO5 LDOS5 output voltage.
12 LDO6 LDO6 output voltage.
13 LDO7 LDO7 output voltage.
14 LDO8 LDO8 output voltage.
15 VINS8 Input to LDOS.
16 VIN7 Input to LDO7.
17 VING Input to LDO6.
18 VINS Input to LDOS.
19 ENLDS8 LDOS8 enable; active high.
20 ENLD7 LDO7 enable; active high.
21 ENLD6 LDO6 enable; active high.
22 VINBUCK Power input to the step-down converter.
23 LX Switching node for step-down converter.
24 PGND Power ground for step-down converter.
25 ENLD5 LDOS enable; active high.
26 ENLD4 LDO4 enable; active high.
27 ENBUCK Enable for step-down converter; active high.
28 FBBUCK Feedback input for step-down converter.

Pin Configuration
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Absolute Maximum Ratings!

Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Symbol Description \EITS Units
VINBUCK, VCC, VIN34, VIN5, VIN6, VIN7, VIN8, ENBUCK, ENLD1, ENLD2, 0.3t06.5 v
ENLD3, ENLD4, ENLD5, ENLD6, ENLD7, ENLD8, FBBUCK to AGND
LX to PGND -0.3 to Vymeuck + 0.3 V
LDO1, LDO2 to GND -0.3 to Vyec + 0.3
LDO3, LDO4 to GND -0.3 to Vumss + 0.3 \Y
LDOS5 to GND -0.3 to Vyns + 0.3
LDO6 to GND -0.3 to Vue + 0.3
LDO7 to GND -0.3 to Vywy + 0.3
LDO8 to GND -0.3 to Vypg + 0.3 Vv
PGND to AGND -0.3 to +0.3
Thermal Information?
Symbol Description Value Units
05a 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
Tieap 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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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Electrical Characteristics!?

VCC = VINBUCK = VIN34 = VINS = VING = VIN7 = VINg = VINLDO = 5.0V, -40°C < TA < +85°C, un|eSS OtheI‘Wise noted. Typ|ca|
values are T, = 25°C.

Symbol Description Conditions
Logic Control / Protection
Venix Input High Threshold 1.4 \Y
Vensuck Input Low Threshold 0.3 V
Step-Down Converter
Vmeuck, Vec | Input Voltage Range 2.7 5.5 \
) Iour = OmA, device switching, all LDOs
Iq Quiescent Current disabled 70 WA
Isp Shutdown Current ENBUCK = 0V 1 HA
o)
Vo ster-nown | Output Voltage Programmable Range Using external feedback resistors 0.6 08f0V/o \
IN
Vres Output Voltage Accuracy 0°C < T, < 85°C -3 +3 %
Iim P-Channel Current Limit 1000 mA
) From device enable to 90% of nominal
TsmarTup Startup Time output voltage 100 "
i o,

Tosp Ramp-Up Time 'gl(l)'no/oe to ramp output voltage from 10% to 60 us
Ros(onn High-Side Switch On-Resistance 260 mQ
Rops(on)L Low-Side Switch On-Resistance 220 mQ
AVOUT/ f i 0,

(Vour AVin) Line Regulation 0.2 Yo/V
Fosc Oscillator Frequency 1.5 MHz
UVLO Under-Voltage Lockout Threshold F?”_mg 2 \Y
Rising 2.2
Low-Dropout Regulators (LDO1-LDOS8)
VinLbo Input Voltage Range 2.7 5.5 V
Voutx LDO Output Voltage I.oo = 1mA to 300mA, OTP per requirement 0.6 VI{‘/LDO \Y;
- DO
LDO Accuracy Ibo = 10mMA -3 +3 %
. Voo = 5V, added quiescent current when
I LDO Quiescent Current LDO is enabled 30 55 WA
Line Regulation Ibo = 10mA 0.1 %/\V
Load Regulation I,00 = 1mA to 300mA 0.003 %/mA
Vine = 5V, Vourk = 1.8V, EN = HIGH, F =
PSRR 10KHz, Tipo = 100mA 68 dB
Voo Dropout Voltage Ipo = 250mMA 250 500 mV
ILDO(LIM) 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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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Programming Output Voltages

Programmable Output Voltage Range Resolution
Step-down 0.6V 80% of Vi Externally Adjustable with 0.6V Internal Reference
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
LDO7 0.6V 3.7V 100mV
LDO8 0.6V 3.7V 100mV

Block Diagram
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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Typical Characteristics—Step-Down (Buck) Converter

Input Current vs. Input Voltage
(Buck Vour = 1.2V; Switching; All LDOs Disabled)
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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Typical Characteristics—LDO1-LDOS8

Input Current vs. Input Voltage
(Contributed By Each LDO)

Load Regulation
(LDO1 Vour = 1.85V)
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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Typical Characteristics—LDO1-LDO8 (continued)

Output Voltage Error vs. Temperature Output Voltage Error vs. Temperature
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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Functional Block Diagram
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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Functional Description

Application Information

The AAT2608 is a highly integrated voltage regulating
power management unit for mobile handsets or other
portable devices. It includes an 800mA switch-mode
step-down converter and eight low-noise, high-PSRR
low-dropout (LDO) regulators. It operates from an input
voltage between 2.7V and 5.5V making it ideal for lithi-
um-ion or 5V regulated power sources. All nine convert-
ers have separate enable pins for ease of use.

Synchronous Step-
Down (Buck) Converter

The AAT2608 switch-mode step-down converter is a
constant frequency peak current mode PWM converter
with internal compensation. The input voltage range is
2.7V to 5.5V. The output voltage range is 0.6V to 80%
of Vinsuek- The high 1.5MHz switching frequency allows
the use of small external inductor and capacitor.

The step-down converter offers soft-start to limit the
current surge seen at the input and eliminate output
voltage overshoot. The current across the internal
P-channel power switch is sensed and turns off when the
current exceeds the current limit. Also, thermal protec-
tion completely disables switching if internal dissipation
becomes excessive, thus protecting the device from
damage. The junction over-temperature threshold is
145°C with 25°C of hysteresis.

The Buck converter is designed for a peak continuous
output current of 800mA. It was designed to maintain
over 80% efficiency at its maximum rated output cur-
rent load of 800mA with a 1.2V output. Peak efficiency
is above 90%. It also has excellent transient response,
load regulation, and line regulation.

LDO Regulators

The AAT2608 includes eight LDO regulators. The regula-
tors operate from the 2.7V to 5.5V input voltage to a
regulated output voltage. Each LDO regulator has its
own independent enable pin. All LDOs have a fixed out-
put programmed during manufacturing. Each LDO con-
sumes 30pA of quiescent current and is stable with a
small 1.0uF ceramic output capacitor. These LDOs offer
high power supply rejection and provide over-current
and over-temperature protection.

Synchronous Step-
Down (Buck) Converter

The step-down converter uses peak current mode con-
trol with slope compensation to maintain stability for
duty cycles greater than 50%. The output inductor value
must be selected so the inductor current down-slope
meets the internal slope compensation requirements.
Table 1 displays suggested inductor values for various
output voltages.

Manufacturer’s specifications list both the inductor DC
current rating, which is a thermal limitation, and the
peak current rating, which is determined by the satura-
tion characteristics. The inductor should not show any
appreciable saturation under normal load conditions.
Some inductors may meet the peak and average current
ratings yet result in excessive losses due to a high DCR.
Always consider the losses associated with the DCR and
its effect on the total converter efficiency when selecting
an inductor.

Input Capacitor

Select a 4.7uF to 10uF X7R or X5R ceramic capacitor for
the input; see Table 3 for suggested capacitor compo-
nents. To estimate the required input capacitor size,
determine the acceptable input ripple level (Vpp) and solve
for C;y. The calculated value varies with input voltage and
is a maximum when Vc is double the output voltage.

Vo | (1 _h)
VIN VIN

(ﬁ . ESR) Fe

lo

Cn =

Vo ( V)_1 -
G2 [1-G8|=5forVy=2-V
VIN VIN 4 " ©

1
(#-ESR)A-FS

0]

CIN(MIN)

Always examine the ceramic capacitor DC voltage coef-
ficient characteristics when selecting the proper value.
For example, the capacitance of a 10uF, 6.3V, X5R
ceramic capacitor with 5.0V DC applied is actually about
6uF.
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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

The maximum input capacitor RMS current is:

e [ Vo (4 Ve
RMS (0] V|N V|N
The input capacitor RMS ripple current varies with the

input and output voltage and will always be less than or
equal to half of the total DC load current.

Vv Vol- /m i1 o o1
v_ﬁ'(1'v_.c;)_w (1-D)= 05 5

FOI’ VIN =2 * Vo
lo

2

IRMS

Vo . (1. Vo
The term Vw (1 V'N) appears in both the input voltage
ripple and input capacitor RMS current equations and is
a maximum when V; is twice Vec. This is why the input
voltage ripple and the input capacitor RMS current ripple

are a maximum at 50% duty cycle.

The input capacitor provides a low impedance loop for
the edges of pulsed current drawn by the AAT2608 step-
down switching converter. Low ESR/ESL X7R and X5R
ceramic capacitors are ideal for this function. To mini-
mize stray inductance, the capacitor should be placed as
closely as possible to the IC. This keeps the high fre-
quency content of the input current localized, minimizing
EMI and input voltage ripple.

A laboratory test set-up typically consists of two long
wires running from the bench power supply to the evalu-
ation board input voltage pins. The inductance of these
wires, along with the low-ESR ceramic input capacitor,
can create a high-Q network that may affect converter
performance. This problem often becomes apparent in
the form of excessive ringing in the output voltage dur-
ing load transients. Errors in the loop phase and gain
measurements can also result.

Since the inductance of a short PCB trace feeding the
input voltage is significantly lower than the power leads
from the bench power supply, most applications do not
exhibit this problem.

In applications where the input power source lead induc-
tance cannot be reduced to a level that does not affect
the converter performance, a high ESR tantalum or alu-
minum electrolytic should be placed in parallel with the
low ESR, ESL bypass ceramic. This dampens the high Q
network and stabilizes the system.

Output Capacitor

The output capacitor limits the output ripple and pro-
vides holdup during large load transitions. A 10uF to
22uF X5R or X7R ceramic capacitor typically provides
sufficient bulk capacitance to stabilize the output during
large load transitions and has the ESR and ESL charac-
teristics necessary for low output ripple; see Table 2 for
suggested capacitor components

The output voltage droop due to a load transient is
dominated by the capacitance of the ceramic output
capacitor. During a step increase in load current, the
ceramic output capacitor alone supplies the load current
until the loop responds. Within several switching cycles,
the loop responds and the inductor current increases to
match the load current demand. The relationship of the
output voltage droop during the several switching cycles
to the output capacitance can be estimated by:

3 AILOAD

C =
ouT .
VDROOP FS

Once the average inductor current increases to the DC
load level, the output voltage recovers. The above equa-
tion establishes a limit on the minimum value for the
output capacitor with respect to load transients.

The internal voltage loop compensation also limits the
minimum output capacitor value to 10uF. This is due to
its effect on the loop crossover frequency (bandwidth),
phase margin, and gain margin. Increased output capac-
itance will reduce the crossover frequency with greater
phase margin.

The maximum output capacitor RMS ripple current is
given by:

| = 1 . Vour (VIN(MAX) - Vour)
RMS(MAX
S 2 \/:_3 L-Fs- VIN(MAX)

Dissipation due to the RMS current in the ceramic output
capacitor ESR is typically minimal, resulting in less than
a few degrees rise in hot-spot temperature.
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Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

LDO Regulators

Input Capacitor

Typically, a 1.0uF or larger ceramic capacitor is recom-
mended for Cyce, Cumsucks Cuinzar Cuins, Cume, Cuiny, and
Cumvs in most applications. The input capacitor should be
located as close to the inputs of the device as practically
possible. Cyce, Cumsucks Cuinzas Cunss Cuines Cuinz, @nd Cyps
values greater than 1.0pF will offer superior input line
transient response and will assist in maximizing power
supply ripple rejection.

Output Capacitor

For proper load voltage regulation and operational sta-
bility, a capacitor is required between the LDOx and
AGND pins. The Courx capacitor connection to the LDO
regulator ground pin should be made as direct as prac-
tically possible for maximum device performance.

The AAT2608's 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 three types of losses associated with the
AAT2608 total power management solution (one step-
down converter and eight LDO regulators): switching
losses, conduction losses, and quiescent current losses.
Conduction losses are associated with the Rpsony charac-
teristics of the internal power switches/FETs of the step-
down converter and the power loss associated with the
voltage difference across the pass switch/FET of the
eight LDO regulators. Switching losses are dominated by
the gate charge of the power output switching devices.
At full load, assuming continuous conduction mode
(CCM), a simplified form of the losses is given by the
following (quiescent and switching losses are ignored,
since conduction losses are so dominant):

|082 ’ (RDS(ON)H ' VOB + RDS(ON)L ’ [VINBUCK - VOB])
Vin

PLDO1 = ILDO‘l ’ (VCC - VOL1)

Piooz = lipoz * (Vee - Voro)

PB=

Ploos = lioos * (Vinas = Vos)
Ploos = lioos * (Vinas = Vois)
PLoos = lioos * (Vins = Vos)
PLoos = luoos * (Vine = Vos)
PLoor = lipor * (Ving = Vour)
PLoos = loos * (Vins - Vous)

Protac = Ps + Pioot + Piooz + Pioos + Pioos * Pioos * Puoos + Puoor + Ploos

Ps: Power dissipation of the DC-DC regulator

Iog: Output current of the specific DC-DC regulator
Rosonyn: Resistance of the internal high-side switch/FET
Rosony: Resistance of the internal low-side switch/FET
Vog: Output voltage of the DC-DC regulator

Vce: Input voltage of the DC-DC regulator, LDO1, and
LDO2

P.oox: Power dissipation of the specific LDO regulator

I pox: Output current of the specific LDO regulator
Vmeuck: Input voltage of the step-down converter.

Vss: Input voltage of LDO3 and LDO4

Vs: Input voltage of LDO5

Vmes: Input voltage of LDO6

V7t Input voltage of LDO7

Ve: Input voltage of LDO8

Vow: Output voltage of the specific LDO regulator
ProraL: Total power dissipation of the AAT2608

Since Rpsony and conduction losses all vary with input
voltage, the dominant losses should be investigated over
the complete input voltage range. Given the total con-
duction losses, the maximum junction temperature
(125°C) can be derived from the 8;, for the TQFN44-28
package which is 50°C/W.

TJ(MAX) = ProaL " 0ja + Ta

Tymaxy = ProtaL = 634 + Ta

Tymaxy: Maximum junction temperature
ProtaL: Total conduction losses

O Thermal impedance of the package
Ta: Ambient temperature
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Layout

The suggested PCB layout for the AAT2608 is shown in
Figures 2 and 3. The following guidelines should be used
to help ensure a proper layout.

1.

The input capacitors (C1, C2, C3, C4, C5, C6) should
connect as closely as possible to VINBUCK (Pin 22),
VIN34 (Pin 5), VIN5 (Pin 18), VIN6 (Pin 17), VIN7
(Pin 16) VIN8 (Pin 15), VCC (Pin 6), and AGND/
PGND (Pins 4 and 24).

C13 (the step-down converter output capacitor) and
L1 should be connected as closely as possible. The
connection of L1 to the LX pin should be as short as
possible.

The feedback trace or FBBUCK pin (Pin 28) should
be separated from any power trace and connected
as closely as possible to the load point. Sensing
along a high current load trace will degrade DC load
regulation. If external feedback resistors are used,
they should be placed as closely as possible to the
FBBUCK pin (Pin 28) to minimize the length of the
high impedance feedback trace.

The resistance of the trace from the load return to
the PGND (Pin 24) should be kept to a 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 TQFN44-28 exposed paddle to
the ground plane.

Part Number/ Inductance Rated Current DCR (mQ) Size (mm)
Manufacturer Type (uH) (A) (max) LxWxH
1.2 4.3 25
TDK LTF5022 ;g gg 4315 5x5.2x2.2
3.3 2.5 60
1 2.6 30
1.8 2.35 50
WE-TPC Type M 2.7 3.03 0 4.8x4.8x1.8
3.3 1.8 65
Wurth Electronik 1.2 2.8 20
1.8 2.45 25
WE-TPC Type MH 2.2 2.35 28 4.8x4.8x2.8
2.7 1.95 30
3.3 1.8 35
1 4 19 (typ)
1.5 3.7 22 (typ)
Murata LQH55D 5.2 32 29 (typ) 5x5.7x4.7
3.3 2.9 36 (typ)
Table 1: Suggested Inductor Components.
Manufacturer Part Number Value Voltage Temp. Co. (or-1-1-
0603ZD105K 1pF 10
AVX 0603ZD225K 2.2uF 10 X5R 0603
C1608X5R1E105K 1uF 25
C1608X5R1C225K 2.2uF 16 0603
TDK C1608X5R1A475K 4.7uF 10 X5R
C2012X5R1A106K 10uF 10 0805
C3216X5R1A226K 22uF 10 1206
GRM188R61C105K 1pF 16 0603
Murata GRM188R61A225K 2.2uF 10 X5R
GRM219R61A106K 10uF 10 0805
GRM31CR71A226K 22uF 10 X7R 1206
Taiyo Yuden LMK107BJ475KA 4.7uF 10 X5R 0603

Table 2: Suggested Capacitor Components.
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Figure 1: AAT2608 Evaluation Board Schematic.
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Figure 2: AAT2608 Evaluation Board
Top Side PCB Layout.
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Figure 3: AAT2608 Evaluation Board

Bottom Side PCB Layout.
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Ordering Information

Package Marking? Part Number (Tape and Reel)?
TQFN44-28 9QXYY AAT2608INJ-1-T1

all applicable legislation and are halogen-free.
For additional information, refer to Skyworks
Definition of Green™, document number
SQ04-0074.

® Skyworks Green™ products are compliant with
-

Package Information3

TQFN44-28
g \\\
Pin 1 Dot / \
by Marking [ \
@ U U U U U U U | Detail "A"
— \ (e /
g 8 ) \\CO.S _ //
S 2 -] == e
a P T
g = ) —
N ] (@
—_
4.000 £ 0.050 2,600 £ 0.050
Top View Bottom View
-~ - T~ ~
- ~
/0.400+0.050  0.430 £0.050 N
7 | N\
/ | | \
/ \
[ \
0.750 + 0.050 | \
3| 0.203 REF | | 8 ]
=1
0.050 £ 0.050 ( S |
Side View KB /
/
/
/
v
~
-

Detail "A"

All dimensions in millimeters.

1. XYY = assembly and date code.

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

3. 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.

N

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
202206A e Skyworks Proprietary Information e Products and Product Information are Subject to Change Without Notice. e July 25, 2012 15



DATA SHEET

AAT2608

Single 800mA Switching Converter and Eight-Channel 300mA LDO Regulator

Copyright © 2012 Skyworks Solutions, Inc. All Rights Reserved.

Information in this document is provided in connection with Skyworks Solutions, Inc. (“"Skyworks”) products or services. These materials, including the information contained herein, are provided by Skyworks as a
service to its customers and may be used for informational purposes only by the customer. Skyworks assumes no responsibility for errors or omissions in these materials or the information contained herein. Sky-
works may change its documentation, products, services, specifications or product descriptions at any time, without notice. Skyworks makes no commitment to update the materials or information and shall have no
responsibility whatsoever for conflicts, incompatibilities, or other difficulties arising from any future changes.

No license, whether express, implied, by estoppel or otherwise, is granted to any intellectual property rights by this document. Skyworks assumes no liability for any materials, products or information provided here-
under, including the sale, distribution, reproduction or use of Skyworks products, information or materials, except as may be provided in Skyworks Terms and Conditions of Sale.

THE MATERIALS, PRODUCTS AND INFORMATION ARE PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESS, IMPLIED, STATUTORY, OR OTHERWISE, INCLUDING FITNESS FOR A PARTICULAR
PURPOSE OR USE, MERCHANTABILITY, PERFORMANCE, QUALITY OR NON-INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHT; ALL SUCH WARRANTIES ARE HEREBY EXPRESSLY DISCLAIMED. SKYWORKS DOES
NOT WARRANT THE ACCURACY OR COMPLETENESS OF THE INFORMATION, TEXT, GRAPHICS OR OTHER ITEMS CONTAINED WITHIN THESE MATERIALS. SKYWORKS SHALL NOT BE LIABLE FOR ANY DAMAGES, IN-
CLUDING BUT NOT LIMITED TO ANY SPECIAL, INDIRECT, INCIDENTAL, STATUTORY, OR CONSEQUENTIAL DAMAGES, INCLUDING WITHOUT LIMITATION, LOST REVENUES OR LOST PROFITS THAT MAY RESULT FROM
THE USE OF THE MATERIALS OR INFORMATION, WHETHER OR NOT THE RECIPIENT OF MATERIALS HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.

Skyworks products are not intended for use in medical, lifesaving or life-sustaining applications, or other equipment in which the failure of the Skyworks products could lead to personal injury, death, physical or en-
vironmental damage. Skyworks customers using or selling Skyworks products for use in such applications do so at their own risk and agree to fully indemnify Skyworks for any damages resulting from such improper
use or sale.

Customers are responsible for their products and applications using Skyworks products, which may deviate from published specifications as a result of design defects, errors, or operation of products outside of pub-
lished parameters or design specifications. Customers should include design and operating safeguards to minimize these and other risks. Skyworks assumes no liability for applications assistance, customer product
design, or damage to any equipment resulting from the use of Skyworks products outside of stated published specifications or parameters.

Skyworks, the Skyworks symbol, and “Breakthrough Simplicity” are trademarks or registered trademarks of Skyworks Solutions, Inc., in the United States and other countries. Third-party brands and names are for
identification purposes only, and are the property of their respective owners. Additional information, including relevant terms and conditions, posted at www.skyworksinc.com, are incorporated by reference.

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
202206A e Skyworks Proprietary Information e Products and Product Information are Subject to Change Without Notice. e July 25, 2012

16





