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AAT4672

General Description

Power Supply Selector Switch

Features

The AAT4672 SmartSwitch™ is a member of Skyworks'
Application Specific Power Management IC™ family. This
device is a dual input, single output power supply selec-
tor switch, designed to operate from USB ports, AC
adapter inputs, batteries, or any other power supply with
an input voltage up to 6V.

The AAT4672 connects the supply on the MAIN pin to the
OUT pin through a very low on-resistance power MOSFET
when the device is enabled, the MAIN pin voltage is
higher than the under voltage lockout (UVLO) threshold,
and MAIN pin voltage is greater than the AUX pin voltage
plus 200mV. The AUX pin connects to the OUT pin only
when the MAIN pin voltage drops 0.2V below the AUX pin
voltage and the AUX pin voltage is greater than the
UVLO threshold. If both input supplies (MAIN/AUX) are
below the UVLO threshold, then the OUT pin floats.

The two internal power switches are current limited and
the thresholds can be programmed through resistors on
the IMAIN and IAUX pins respectively. A power level
selection pin, PWRSEL, is provided to toggle the AUX
current limit between 100% and 20% of the current limit
setting programmed by the resistor on the IAUX pin. This
is particularly useful for USB applications where the
power supply can be powered by either a 500mA or a
100mA USB port.

The AAT4672 is available in a thermally enhanced,
space-saving, Pb-free 12-pin TSOPJW package and is
specified for operation over the -40°C to +85°C tem-
perature range.

Typical Application

e Input Voltage Supply Range: 2.5V to 6V
e High Level of Integration:

= Reverse Blocking Diode

= Current Sensing

= Programmable Current Limiting

= Automatic Power Supply Switching
e Break-Before-Make Switch-Over

= Minimum Output Voltage Drop During Change-Over
e Shutdown Current < 1pA
e Thermal Protection
e TSOPJW-12 Package

Applications

e Bluetooth™ Headsets

e Cell Phones

¢ Digital Still Cameras

e MP3 Players

e Personal Data Assistants (PDAs)

AC Adapter ———— MAIN
USBPort — AUX
USB H/L select ———— PWRSEL
Enable —— EN

——O— OUT{———p» System Load

IMAIN
IAUX

RIAU)( RIMAIN

GND
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Power Supply Selector Switch

Pin Descriptions

Pin Number Name Type Function
1,2 MAIN I Power supply 1 input.
3,4 AUX I Power supply 2 input.
5 EN I Enable pin, active low.
6, 7 GND 1/0 Ground.
Power level select input for AUX-OUT switch.
8 PWRSEL I Logic "0”: 20% of the current limit programmed by Riayx
Logic “"1”: 100% of the current limit programmed by Riayx
9 TAUX I AUX-OUT switch current limit set input.
10 IMAIN I MAIN-OUT switch current limit set input.
11,12 ouT ) Output pin.

Pin Configuration

TSOPJW-12

(Top View)
MAIN [ [z ] OUT
MAIN =] [ 1OUT
AUX [=] [0 1 IMAIN
AUX [ ] IAUX

EN [=| & 1 PWRSEL

GND [&] 7 1GND
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Power Supply Selector Switch

Absolute Maximum Ratings?

Symbol Description Value Units
Vy [MAIN, AUX] to GND -0.3to 6.5 Vv
Vy [OUT, EN, IMAIN, IAUX, PWRSEL] to GND -0.3to Vy + 0.3 v
Tiean Maximum Soldering Temperature (at Leads) 300 °C
Tour Maximum Output Current 3 A

Thermal Information?

Symbol Description Value Units
05 Maximum Thermal Resistance 160 °C/W
Pp Maximum Power Dissipation 625 mwW
T, Operating Junction Temperature Range -40 to 150 °C

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 a FR4 board.
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Power Supply Selector Switch

Electrical Characteristics?

Vuamsaux = 5V, Ta = -40 to +85°C, unless otherwise noted. Typical values are at T, = 25°C.

Symbol Description Conditions i Max
Operation
Vmain MAIN Operating Voltage Range 2.5 6 \
Vaux AUX Operating Voltage Range 2.5 6 \
MAIN Switch-Over Threshold (Input Voltage Vaux Vaux Vaux
Vis-avx | piterence) MAIN, AUX > 2.5V +0.15 | +0.2 | +0.25
Rising edge 2.3
Vuvio main MAIN Under-Voltage Lockout Hysteresis 01 Vv
Rising edge 2.3
Vuvio_aux AUX Under-Voltage Lockout Hysteresis 0.1 v
Tvan op MAIN Normal Operating Current Vuamn = 5V, Vegxg = OV 10 30 WA
IMAINfSHDN MAIN Shutdown Mode Current VMAIN = Vﬁ - 5V, ouT open 1 IJA
IMAIN?SLP MAIN S|eep Current VMAIN = 2.5V, VAUX = 5V, Vﬁ =0V 1 5 IJA
Taux op AUX Normal Operating Current Vaux = 5V, Vg = OV 10 30 HA
Taux_sHoN AUX Shutdown Mode Current Vaux = Ven = 5V, OUT open 1 HA
IAUX SLP AUX Sleep Current VMAIN = 5V, VAUX = 2.5V, Vﬁ =0V 1 5 IJA
Power Switches
. VMAIN = 5.0V 0.12
—to- - Q
Rpsionymamn | MAIN-to-OUT FET On-Resistance Viany = 3.5V 0.14
Rosony aux | AUX-to-OUT FET On-Resistance Vaux = 5.0V 0.12 o
Vaux = 3.5V 0.14

OUT Voltage Droop from the Lower Volt-
VDROOPfOUT age of MAIN and AUX, When SW|tCh|ng Over IO(OUT) = O.5A, CO(OUT) = 10|JF 150 mV
Between MAIN and AUX

Current Regulation

tsorr sTART Soft-Start Delay Delay of start from EN , or UVLO 100 us

Iiim mamv range | MAIN Current Limit Range 0.2 2.0 A
. PWRSEL = 5V 0.2 2.0

Iim aux_range | AUX Current Limit Range PWRSEL = OV 0.04 0.4 A

ILIM_MAIN MAIN Current Limit ACCUraCy RIAUX = 100kQ 0.8 1 1.2 A
o PWRSEL = 5V 0.8 1 1.2

Tim aux AUX Current Limit Accuracy Rimaiy = 100kQ PWRSEL = OV 0.18 0.2 0.22 A

Logic Control / Protection
VinEn Logic High Threshold 1.6 V
Vien Logic Low Threshold 0.4 \Y,
- Threshold 140 o
Tshon Chip Thermal Shutdown Temperature Hysteresis 15 C

1. The output charge voltage accuracy is specified over the 0° to 70°C ambient temperature range; operation over the -25°C to +85°C temperature range is guaranteed by
design.

Skyworks Solutions, Inc. e Phone [781] 376-3000 e Fax [781] 376-3100 e sales@skyworksinc.com e www.skyworksinc.com
201910A e Skyworks Proprietary Information e Products and Product Information are Subject to Change Without Notice. ¢ April 26, 2012



DATA SHEET

AAT4672

Typical Characteristics

Power Supply Selector Switch

Iyan Shutdown Current vs. Temperature
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Power Supply Selector Switch

Typical Characteristics
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Power Supply Selector Switch

Typical Characteristics
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Functional Block Diagram

Power Supply Selector Switch

| Switch 1 :
MAIND £'l]l'l * DOUT
| |
| |
IMAIN D :
| |
| |
Thermal .
Logic —
PWRSEL Iji and Current Control {:I E

| Sense |
| |
IAUX D :
| |

|

1 [ ] GND

|
|
|
|
|

S U Y

Truth Table

Y = Yes, N = No, X =don't care.

Input Conditions

Vuain = UVLO Vaux = UVLO

Vmain = Vaux + 0.2V

AATA4672
Vour

Floating

VMAIN

VAUX

VMAIN

<|<|<|z|z

<|<|z|<

Z|<|X|X

VAUX

Functional Description

Applications Information

To power the OUT pin, at least one of the two input sup-
plies (MAIN/AUX) must be greater than the UVLO thresh-
old. If only one supply is greater than the UVLO thresh-
old, the load will be connected to that particular supply
when the device is enabled. If both supplies are above
the UVLO threshold, the AAT4672 will connect the supply
from the MAIN pin to the OUT pin when the device is
enabled and the MAIN voltage is greater than the AUX
voltage plus 0.2V (typical); otherwise, the AAT4672 will
connect the supply from the AUX pin to the OUT pin.

The two internal power switches are current limited; the
current limits are programmed by the resistors on the
IMAIN and IAUX pins respectively.

Input Capacitors

A 1pF or greater capacitor is generally recommended
between MAIN and GND (Cuaw), and between AUX and
GND (Caux). An input capacitor is not required for basic
operation; however, it is useful in preventing load tran-
sients from affecting up-stream circuits. Ceramic, tanta-
lum, or aluminum electrolytic capacitors may be selected
for Cuan/Caux- There is no specific capacitor equivalent
series resistance (ESR) requirement for Cuam/Caux-
However, for higher current operation, ceramic capaci-
tors are recommended for Cyan/Caux due to their inher-
ent capability over tantalum capacitors to withstand
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input current surges from low impedance sources such
as batteries in portable devices.

Output Capacitor

A 1uF or greater capacitor is required between OUT and
GND (Cour). As with the input capacitor, there is no spe-
cific capacitor ESR requirement. If desired, Coyr may be
increased to accommodate any load transient condition.

EN Input

The AAT4672 is enabled when Vg is < 0.4V (logic ‘0’);
conversely, the AAT4672 is disabled when Vg is = 1.6V
(logic '17).

PWRSEL Input

When Vppwrser is £ 0.4V (logic '0) the AUX-OUT current
limit is 20% of the current limit value programmed by
Riaux; when Vpwrsee is = 1.6V (logic '17), the AUX-OUT
current limit is 100% of the current limit value pro-
grammed by Ryayx-

Current Limit Resistor Selection

The current limits for power supply 1 and power supply
2 inputs are set by resistors between Iyan/Iaux and GND.
The following equation can be used to select the appro-
priate resistor for a particular current limit:

VIMAIN/IAUX

lcimanaux = (R ) - 200k

IMAIN/IAUX

Icumamvyaux Current limit for MAIN and/or AUX pins
respectively

Vivamymux  Internally Regulated Voltage [0.5V = 20%]
on the IMAIN and IAUX pins respectively

Rimamyiaux  IMAIN and/or IAUX Resistor

200k Internal Gain Factor

Design Example

A particular application requires that the current limit for
MAIN be set to 2A and the current limit for AUX be set
to 0.2A. What value of resistor is required for the IMAIN
and IAUX pins respectively?
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For MAIN (power supply 1 input):

_ Vivan

R = (ICLMAIN 200k
_ 0.5V
=\za )" 200k

= 50kQ (49.9kQ standard value)

For AUX (power supply 2 input):

Vv
Riaux = ( A ) - 200k

ICLAUX

_ (o.5v

= 500kQ (499.9kQ standard value)

Thermal Considerations

Since the AAT4672 has an internal current limit and over-
temperature protection(thermal shutdown), junction tem-
perature is rarely a concern. However, if the application
requires large currents in a high temperature environ-
ment, it is possible that temperature rather than current
limit will be the dominant regulating condition. In these
applications, the maximum current available without risk
of an over-temperature condition must be calculated. The
maximum internal temperature while current limit is not
active can be calculated using Equation 1 (Eq. 1).

Eq. 1: TJ(MAX) = Iuax2 - RDS(ON)(MAX) * Roa + TA(MAX)

In Equation 1, Iya is the maximum current required by
the load. Rpsionymaxy is the maximum rated Rpsony Of the
AAT4672 at high temperatures (consult the “Rpson VS.
Temperature” performance graph in the “Typical
Characteristics” section of this datasheet). For estimat-
ing the Rpsonymaxy Use the data on the “Rpson VS
Temperature” performance graph and increase the value
from the performance graph by 50%. Rg;a is the thermal
resistance between the AAT4672 die and the printed
circuit board (PCB) onto which it is mounted; Ry is the
thermal resistance of the TSOPIJW-12 package. Tamax) iS
the maximum ambient temperature that the PCB under
the AAT4672 would be if the AAT4672 were not dissipat-
ing power. Equation 1 can be rearranged to solve for Iuay,
into Equation 2 (Eq. 2).
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Eq. 2 lya = Tsomm) = Tamax)
T MAX Rosonymax) * Resa

Tspny IS the minimum temperature required to activate
the AAT4672 over-temperature protection (thermal
shutdown). With typical specification of 140°C, 125°C is
a safe minimum value to use.

For example, for a 2.5V input power supply application
that is specified to operate in 50°C environments where
the PCB operates at temperatures as high as 85°C. The
application is sealed and its PCB is small, causing Rg;s to
be approximately 160°C/W. The Rpsionymax) iS estimated
to be 300mQ (from the “Rpsony VS. Temperature” perfor-
mance graph, where Vyy = 2.5V at 85°C plus 50%). To
find the maximum current (Iyax) for this application, use
Equation 2:

_ [ 125°Cc-85Cc
hoax ‘\/ 300m@ - 160°C/W ~ 0-913A

10

Power Supply Selector Switch

PCB Layout Recommendations

For proper thermal management, to minimize PCB trace
resistance, and to take advantage of the low Rpgony val-
ues of the two internal power switches in the AAT4672,
certain circuit board layout rules should be followed:
MAIN, AUX, and OUT should be routed using wider than
normal traces. The two MAIN pins (1 and 2) and two
AUX pins (3 and 4) should be connected to the same
wide PCB trace; and GND should be connected to a
ground plane. For best performance, input capacitors
(Cwmam, Caux) and output capacitor (Coyr) should be placed
as close to the package pins as possible. The AAT4672
evaluation board layout follows the printed circuit board
layout recommendations and can be used as an example
of an optimal board layout.
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Evaluation Board Schematic

Power Supply Selector Switch

C1 U1 C3
4.7yF || MAIN 1 MAIN ouT 12 ouT (| 4-7uF
A IR 2. MAIN ouT ! A
] AUX 3 10 IMAIN

t | g IMAIN =5——7aUx
C2 - AUX IAUX —
1 4.7uF . EN SELECT —
GND GND
2
AAT4672 R3
" EN 499K <R2
Header 2 GND 49.9K
R1
100K
PWRSEL — r
@

Figure 1: AAT4672 Evaluation Board Schematic.

Evaluation Board Layout

AAT4672.,741 TP- I -DB1

PHRSEL O

Figure 2: AAT4672 Evaluation Board
Top Side Layout.

O

Figure 3: AAT4672 Evaluation Board
Bottom Side Layout.
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Ordering Information

Package Marking* Part Number (Tape and Reel)?
TSOPJW-12 ZWXYY AAT46721TP-T1

Skyworks Green™ products are compliant with
all applicable legislation and are halogen-free.

@ For additional information, refer to Skyworks
Definition of Green™, document number
SQ04-0074.

Package Information

TSOPJW-12
+0.10
020 _¢05
pg
o o
-~ N
o o
+ +
o n
I |
N N
T T T T T T —
| | | | | | -
I I I I 1 1
0.50 BSC 0.50 BSC 0.50 BSC 0.50 BSC 0.50 BSC
7° NOM
> 0.04 REF |
| 3.00+0.10 | /‘
I | 5
[ | © Sy \
=] 9§ H 1 T
Bo|se 24
g |s © \ |
v oYe ¢
40540
0.055 + 0,045 |[«—045+0.15

2.75+0.25

All dimensions in millimeters.

1. XYY = assembly and date code.
2. Sample stock is generally held on part numbers listed in BOLD.
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