PRODUCT DATASHEET

B/ NARSIC AAT4292

SmartSwitch™ Seven Channel High-Side 110 Expander

General Description Features

The AAT4292 SmartSwitch™is a member of AnalogicTech’s * Vi, Range: 1.8V - 5.5V

Application Specific Power MOSFET™ (ASPM™) product ¢ 7 Independent Output Channels
family. The AAT4292 has seven P-channel MOSFETs ® 1.10 Rpsony per Channel

configured for use as a high side microprocessor GPIO ® User Programmable AS?Cwire Interface
expander powered from a common supply source. * Low Quiescent Current

Operating over a 1.8V to 5.5V range, the AAT4292 is = 6.3uA Operational

ideal for portable Li-Ion/Polymer powered products. The = 0.1pA in shutdown

state of each output channel is controlled with a single ® -40°C to +85°C Temperature Range
GPIO line via the EN/SET pin using AnalogicTech’s Simple * Available in SC70JW-10 Package

Serial Control™ (AS2Cwire™) interface.

The switch states are controlled by AnalogicTech’s Simple Applications
Serial Control (AS2Cwire) interface which permits ease of
control and efficiency of size. The quiescent supply
current is very low, typically 6.3uA. In shutdown mode,
the supply current is reduced to less than 1pA.

The AAT4292 is offered in a Pb-free, 10-pin SC70JW
package specified over the -40°C to +85°C temperature
range.

* Cell Phone Keypad, Backlight And Fashion Lighting
Control

I/O Expander

Media Players

Multiple Channel Low Power Switching

Portable Electronic Devices

Typical Application

Input Voltage Supply DT VIN OouT1 > Output 1
C

IN

1pF:|: OUT2 > Output 2
= OUT3 > Output3
AAT4292
ouT4 [ Output 4
Control Logic __>——— EN/SET

OouT5 > Output5

OouT6 > Output 6

ouT7 {——> Output 7

GND
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G ARES AAT 4292

L
SmartSwitch™ Seven Channel High-Side 110 Expander

Pin Descriptions

Symbol Pin # Function
ouT4 1 P-channel MOSFET drain; Channel 4 output pin.
OUT5 2 P-channel MOSFET drain; Channel 5 output pin.
ouT6 3 P-channel MOSFET drain; Channel 6 output pin.
ouT?7 4 P-channel MOSFET drain; Channel 7 output pin.
GND 5 Ground connection.
Input control pin using AS2Cwire serial interface. The device records rising edges of the clock, and
EN/SET 6 decodes thgm into 128.s'tates con.troIIing the ON/OFF ;tatgs of the outputs. See Tablg 1 and Table 2 for
output settings. In addition, a logic low forces the device into shutdown mode, reducing the supply cur-
rent to less than 1pA. This pin should not be left floating.
OouT1 7 P-channel MOSFET drain; Channel 1 output pin.
ouT2 8 P-channel MOSFET drain, Channel 2 output pin.
OouT3 9 P-channel MOSFET drain, Channel 3 output pin.
VIN 10 Input supply voltage. VIN is connected to the P-channel MOSFET common sources. Connect a 1pF ce-
ramic capacitor from VIN to GND.

Pin Configuration

SC70JW-10

(Top View)
OouT4 [ o] VIN
OUT5 [=] =] OUT3
OuUT6 [=] l'e] OUT2
OUT7 [4] 71 OUT1
GND [E] 6] EN/SET

N
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B/ NARSIC AAT4292

SmartSwitch™ Seven Channel High-Side 110 Expander

Absolute Maximum Ratings?

Symbol Description Value Units
Vin VIN to GND -0.3 to 6.0 V
Vour OUT to GND -0.3to Vi + 0.3 V

Ven/ser EN/SET to GND -0.3to 6.0 \
Tuax Maximum Continuous Switch Current 250 mA
T Operating Junction Temperature Range -40 to 150 °C
Vesp ESD Rating - HBM? 4000 \Y

Thermal Information

Symbol Description Value Units
Osa Thermal Resistance? 225 °C/W
Py Maximum Power Dissipation* (T, = 25°C) 440 mWwW

=

. 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.

. Human body model is a 100pF capacitor discharged through a 1.5kQ resistor to each pin.

. Mounted on a FR4 board.

. Derate 4.4mW/°C above 25°C.

HwWN
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PRODUCT DATASHEET

G ARES AAT 4292

L
SmartSwitch™ Seven Channel High-Side 110 Expander

Electrical Characteristics?
Vin = 5.0V, To = -40°C to 85°C unless otherwise noted. Typical values are T, = 25°C.

Symbol Description Conditions Min Typ Max Units
Power Supply and MOSFETs
Vin Operation Voltage 1.8 5.5 Vv
Io Quiescent Current gyv/itscizszo\{\i'“ = 5V, Toym = 0, Al 6.3 10 PA
Ispcorm Shutdown Current EN/SET = GND, Viy = 5V, OUTn =0 0.1 1.0 HA
Vin = 5.0V, Ioyr = 100mA, Ty = 25°C 1.1 1.7
R P-Channel High-Side MOSFET Viy = 4.2V, Ioyra = 100mA, Ty = 25°C 1.2 1.8 Q
BSON | On-State Resistance Vin = 3.0V, Ioyr = 100mA, Ty = 25°C 1.5 | 2.2
Viy = 1.8V, Ioyrn = 100mMA, T, = 25°C 2.5 3.8
Tcros On-State Resistance Temperature Coefficient 2800 ppm/°C
Switch Timing
tocony Output Turn-On Delay Time? Viy = 5V, Rioap = 5009, Cour = 100nF 40
tr Turn-On Rise Time Viy = 5V, Rioap = 5009, Cour = 100nF 270 ns
to(orr) Output Turn-Off Delay Time3 Vin = 5V, Rioap = 500Q 40
Control Logic (EN/SET)
Vene Enable Threshold Low Vi = 1.8V 0.4 V
Vene) Enable Threshold High Viy = 5.5V 1.6 \
to EN/SET Low Time Vensser < 0.4V 100 ns
thr Minimum EN/SET High Time xi: i2255\</ ggg ns
torr EN/SET Off Timeout 1.3 4.0 Hs
tiar EN/SET Latch Timeout 1.15 4.0 us
Tsmk EN/SET Input Leakage Current Venser = 5.5V 0.01 1.0 A

1. The AAT4292 is guaranteed to meet performance specification over the -40°C to +85°C operating temperature range, and is assured by design, characterization and correla-
tion with statistical process controls.

2. tpon is the time after latch timeout to 90% of the output voltage.

3. toorm is the time after off timeout to 10% of the output voltage.

N
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Typical Characteristics

Seven Channel High-Side I1/O Expander

Unless otherwise noted, Vi = 5.0V, Cy = 1pF, Courn = 0.1pF, To = 25°C.

Quiescent Current vs. Input Voltage
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PRODUCT DATASHEET

B/ NARSIC AAT4292

SmartSwitch™ Seven Channel High-Side 110 Expander

Typical Characteristics
Unless otherwise noted, Vi = 5.0V, C;y = 14F, Coyrn = 0.1pF, T = 25°C.

EN/SET Latch Timeout vs. Temperature EN/SET Off Timeout vs. Temperature
14 ‘ 1.5 ‘
—_ - Vi=5.0V - Vn=5.0V
s - Vpn=3.3V m — Vn=33V
] 1.3 % 1.4 PN
= &
§ o \ \\ §_ i, \§ —
E \k—\ g \\
£ 11 =2
S £
® o
-l
1 1.1
-40 15 10 35 60 85 -40 -15 10 35 60 85
Temperature (°C) Temperature (°C)
EN/SET Timeout vs. Input Voltage Turn-On Characteristic
(Vin=5V; Rz = Ris = Ri7 = 50Q; Co, = Cos = Co7 = 0.1pF)
1.8 T T
\ = Off Timeout
1.7 — Latch Timeout ] v
16 \ OEJT7
® \ (5V/div)
215 \\ \ v
- 0ouT6
3 14 (5VIdiv)
g 13 \ \\
= \ N Vourz
1.2 (5V/div)
\¥ [
M EN/SET
! 1.5 2 25 3 3.5 4 4.5 5 55 (SVIdIv)
Input Voltage (V) Time (2ps/div)
Turn-On Characteristic Turn-On Characteristic
(Vin = 5V; R, = R = R7 = 50Q; Cp, = Cog = Co7 = 0.11F) (Vin =5V; R, = R = R7 = 50Q; Co, = Cog = Co7 = 0.11F)
vOUT7 VOUT7
(5V/div) (5V/div)
VOUTG VOUTG
(5V/div) (5V/div)
VOUTZ VOUTZ
(5V/div) (5V/div)
EN/SET EN/SET
(5V/div) (5V/div)
Time (10ps/div) Time (10ps/div)
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PRODUCT DATASHEET

B/ NARSIC AAT4292

SmartSwitch™ Seven Channel High-Side 110 Expander

Typical Characteristics
Unless otherwise noted, Vi = 5.0V, C;y = 14F, Coyrn = 0.1pF, T = 25°C.

Turn-On Characteristic Turn-On Characteristic
(Vin = 5V; R, = Rig = R 7 = 50Q; Co, = Cog = Co7 = 0.1uF) (Vin = 5V; R, = Rig = R 7 = 50Q; Co, = Cog = Co7 = 0.1uF)
Vour? Vourz
(5V/div) (5V/div)
Vours Vours
(5V/div) (5V/div)
Vour2 Vour2
(5VIdiv) (5VIdiv)
EN/SET EN/SET
(5V/div) (5V/div)
Time (10ps/div) Time (10ps/div)
Transition of Outputs Turn-Off Characteristic
(Vin = 5V; R, = Rig = R7 = 50Q; Co, = Cog = Co7 = 0.1pF) (Vin =5V; R, = Rig = R = 50Q; Co, = Cog = Co7 = 0.1pF)
Vours V09T7
(5V/div) | (5Vrdiv) e ——
Vours
Vours N (5VIdiv)
(5V/div)
Vour2
Vours (5V/div)
(5V/div)
EN/SET
EN/SET (5V/div)
(5V/div)
Time (10ps/div) Time (10ps/div)
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B/ NARSIC AAT4292

SmartSwitch™ Seven Channel High-Side 110 Expander
Functional Block Diagram
VIN [} I {1 OuUT1
Al [] ouT2
*® T2 E] OouT3
T2 [ { ] OUT4
Al [] ouTs
Tar [] ouTe
L ¢ T2 [ { ] ouT?
Logic Control
UvVLO and Level Shift
ROM
EN/SET E] AS2Cwire Interface
i
L
GND
Functional Description In addition, the TTL-compatible EN/SET pin makes the
_ AAT4292 an ideal level-shifted load switch. An optional
The AAT4292 consists of seven P-channel MOSFET power slew rate controlling feature eliminates inrush current
switches designed for I/O expansion applications. The when a MOSFET is turned on, allowing the AAT4292 to
device operates with input voltages ranging from 1.8V to be implemented with a small input capacitor or no
5.5V which, glc.mg with its extremely low ope.ratl.ng cur- capacitor at all, while maintaining isolation between
rent, makes it ideal for battery-powered applications. In channels. During slewing, the current ramps linearly
cases where the input voltage drops below 1.8V, the until it reaches the level required for the output load
AAT4292 MOSFETs are protected from entering the linear condition. The proprietary control method works by
region of operation by automatically shutting down. careful control and monitoring of the MOSFET gate volt-
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age. When the device is switched ON, the gate voltage
is quickly increased to the threshold level of the MOSFET.
Once at this level, the current begins to slew as the gate
voltage is slowly increased until the MOSFET becomes
fully enhanced. Once it has reached this point, the gate
is quickly increased to the full input voltage and Rps(on) is
minimized.

The ON/OFF states of the seven MOSFET switches are
controlled by the EN/SET serial clock input. An internal
control counter is clocked on the rising edges of the EN/
SET pin and is decoded into 128 possible states of the
MOSFET (see Table 1 and Table 2). The counter can be
clocked at speeds up to 1MHz, but the count value is not
latched until clocking has stopped and the EN/SET pin
has remained high for the tu timeout (approximate
1.15ps typical). The first rising edge of EN/SET enables
the AAT4292 and is counted as the first clock.

There are four address switch bank in AAT4292, which is
selected by the corresponding rising edges 33 to 36,
after remaining the EN/SET high for the t.xr timeout,
then the clock number is latched and the relevant
address switch bank (0 to 3) is asserted. Next, the cor-
responding rising edges of Data from 1 to 32 can be
serial submitted, and closed by the EN/SET remaining
high for t . timeout. After the timeout t ., the outputs
status is updated accordingly.

The AAT4292 is disabled after the EN/SET pin has tran-
sitioned and remained in a logic low for tor timeout, and
the quiescent current drops to 0.1pA typically.

Seven Channel High-Side I1/O Expander

AS2Cwire Serial Interface

The ON/OFF states of the seven output channels are con-
trolled by the EN/SET serial data input. An internal con-
trol counter is clocked on the rising edge of the EN/SET
pin and is decoded into one of 128 possible states using
a short address and data word (see Tables 1 and 2).

AS2Cwire relies on the number of rising edges of the EN/
SET pin to address and load the registers, as illustrated
in Figure 1. AS2Cwire latches data (1 to 32 edges) or
address (33 to 36 edges) after the EN/SET pin has been
held high for time t.ar. The interface records rising edges
of the EN/SET pin and decodes them into one of four
addresses corresponding to the address table (Table 1),
or 1 of 32 data settings corresponding to the switch code
table (Table 2). The combined address and data is used
to decode one of 128 possible switch states. Address and
Data are differentiated by the number of rising edges on
the EN/SET pin. 1 to 32 rising edges signifies Data, and
33 to 36 rising edges signifies Address. The counter can
be clocked at speeds up to 1MHz, such that intermediate
states are not visible. The first rising edge of EN/SET
enables the IC and turns the switches OUT3-OUT7 on.
Once the final clock cycle is received, the EN/SET pin is
held high to maintain the device setting. The device is
disabled after the EN/SET pin transitions to a logic low
state for torr timeout (approximate 1.3ps typical).

Address Code

Address Switch EN/SET
Bank Code Rising Edges
0 33
1 34
2 35
3 36

Table 1: AS2Cwire Address Table.

4292.2008.08.1.0
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)|

Data Code
Address Data OUT1 OUT2 OUT3 OUT4 OUT5 OUT6 OUT7 Address Data OUT1 OUT2 OUT3 OUT4 OUT5 OUT6 OUT7
1 on on on on on on on 1 off on on on on on on
on on on on on on off 2 off on on on on on off
3 on on on on on off on 3 off on on on on off on
4 on on on on on off off 4 off on on on on off off
5 on on on on off on on 5 off on on on off on on
6 on on on on off on off 6 off on on on off on off
7 on on on on off off on 7 off on on on off off on
8 on on on on off off off 8 off on on on off off off
9 on on on off on on on 9 off on on off on on on
10 on on on off on on off 10 off on on off on on off
11 on on on off on off on 11 off on on off on off on
12 on on on off on off off 12 off on on off on off off
13 on on on off off on on 13 off on on off off on on
14 on on on off off on off 14 off on on off off on off
15 on on on off off off on 15 off on on off off off on
0 16 on on on off off off off 2 16 off on on off off off off
17 on on off on on on on 17 off on off on on on on
18 on on off on on on off 18 off on off on on on off
19 on on off on on off on 19 off on off on on off on
20 on on off on on off off 20 off on off on on off off
21 on on off on off on on 21 off on off on off on on
22 on on off on off on off 22 off on off on off on off
23 on on off on off off on 23 off on off on off off on
24 on on off on off off off 24 off on off on off off off
25 on on off off on on on 25 off on off off on on on
26 on on off off on on off 26 off on off off on on off
27 on on off off on off on 27 off on off off on off on
28 on on off off on off off 28 off on off off on off off
29 on on off off off on on 29 off on off off off on on
30 on on off off off on off 30 off on off off off on off
31 on on off off off off on 31 off on off off off off on
32 on on off off off off off 32 off on off off off off off
Address Address
1 on off on on on on on 1 off off on on on on on
2 on off on on on on off 2 off off on on on on off
3 on off on on on off on 3 off off on on on off on
4 on off on on on off off 4 off off on on on off off
5 on off on on off on on 5 off off on on off on on
6 on off on on off on off 6 off off on on off on off
7 on off on on off off on 7 off off on on off off on
8 on off on on off off off 8 off off on on off off off
9 on off on off on on on 9 off off on off on on on
10 on off on off on on off 10 off off on off on on off
11 on off on off on off on 11 off off on off on off on
12 on off on off on off off 12 off off on off on off off
13 on off on off off on on 13 off off on off off on on
14 on off on off off on off 14 off off on off off on off
15 on off on off off off on 15 off off on off off off on
1 16 on off on off off off off 3 16 off off on off off off off
17 on off off on on on on 17 off off off on on on on
18 on off off on on on off 18 off off off on on on off
19 on off off on on off on 19 off off off on on off on
20 on off off on on off off 20 off off off on on off off
21 on off off on off on on 21 off off off on off on on
22 on off off on off on off 22 off off off on off on off
23 on off off on off off on 23 off off off on off off on
24 on off off on off off off 24 off off off on off off off
25 on off off off on on on 25 off off off off on on on
26 on off off off on on off 26 off off off off on on off
27 on off off off on off on 27 off off off off on off on
28 on off off off on off off 28 off off off off on off off
29 on off off off off on on 29 off off off off off on on
30 on off off off off on off 30 off off off off off on off
31 on off off off off off on 31 off off off off off off on
32 on off off off off off off 32 off off off off off off off

Table 2: AS2Cwire Data Code Table.
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Application Information

Thermal Considerations

The AAT4292 is designed to deliver continuous output
load currents. Due to its high integration, care must be
taken in designing for higher load conditions. If greater
loads are required, outputs can be tied together to
deliver higher power to a given load.

For the thermal calculation, assuming that the total cur-
rent capability of the seven channels is I1gra, €ach chan-
nel has the same current which is |OUT='T°7T’*L, then

| 2
ProtaL = 7|OUT2RDS(ON) =7 (TO7TAL) Rosion) = Po - Poerate(Ta - 25)

Where:

Po = 440mW when T, = 25°C
Poerate = 4.4mW/°C
RDS(ON) =1.7Q (maximum) When VIN = SOV

For example, at 25°C ambient, the AAT4292 power capa-
b|||ty |S PTOTAL = 440mW, then ITOTAL = 135A at VIN = 50V
The current capability for each channel is Ioyr = 192mA.

At 85°C ambient, the AAT4292 power capability is ProraL
= 440 - (85 - 25)4.4 = 176mW, then I;gra. = 0.85A at Vi
= 5.0V. The current capability for each channel is Ioyr =
121mA.

Output Sequencing

If output sequencing is not necessary, then a pulse burst
of 33 address clocks followed by 1 data clock will switch
on all of the outputs simultaneously. Alternately, the
OUT3 to OUT7 will be switched on simultaneously on the
first rising edge of the EN/SET pin after the t.,r timeout.

Seven Channel High-Side I1/O Expander

Output sequencing is accomplished via a series of pulses
on the EN/SET pin. Each time a new pulse burst is
asserted on EN/SET, the AAT4292 internal clock counter
starts to count and sends the counted clock number to
the register. After the t. timeout, the internal clock
counter is reset and waits for the next pulse burst. For
example, to sequence the outputs in order from OUT1 to
OUT7, seven clock bursts are input on the EN/SET pin.
From Table 1 and Table 2, the first bust of 34 address
clocks followed by 32 data clocks turns on OUT1. The
next burst of 33 address clocks followed by 32 data
clocks will add OUT2. Then the burst of 33 address
clocks followed by 16 data clocks will add OUT3; the
burst of 33 address clocks followed by 8 data clocks will
add OUT4; the burst of 33 address clocks followed by 4
data clocks will add OUT5; the burst of 33 address clocks
followed by 2 data clocks will add OUT6; the burst of 33
address clocks followed by 1 data clock will add OUT7.
Likewise, the outputs can be turned on/off in any order
by adding the corresponding clock bursts.

Input Capacitor

Normally, the input capacitor value could be ten times
that of the total load capacitors. If the device outputs
OUT1 to OUT7 have capacitor loads, depending on the
load capacitor value, it is recommended that a 1pF to
10pF 0603 or 0805 ceramic capacitor be placed as close
as possible between VIN and GND. For example, if the
capacitor load at each output is 0.1pF, the Murata
GRM21BR61C106K ceramic capacitor (10puF/16V/0805/
X5R) or a similar capacitor could be used. This helps to
provide a low impendence loop to charge the load capac-
itors during the MOSFET switches' turn-on transient and
keep the Vi voltage stable.

4292.2008.08.1.0
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Timing Diagram

1
e Address

Data —l

|9 Tiat

A4
SV

Tu [ |6 Tiat

%
/ el TLO G | /
EN/SET /]W// /]T //

2 32 33(34,35,36) 2 n<32

-

OUT1 To OUT2

00 (or previous state) 11(or 10,01,00 )

><<

S I PN (O

_7 S=====

00000 (or previous state)

-k

Figure 1: AS2Cwire Timing Diagram.

Application Circuits

Vin: 1.8V to 5.5V

&

VIN
AAT4292
OouT1 &b Function 1
1 » EN/SET EN 2
OUT2 ——— » Function 2
System EN3 )
uController OUT3 ——— > Function 3
EN 4 .
GPIO 2 — OUT4 ——  » Function 4
ENS5
GPIO3 — OUT5 ———» Function 5
GPIO4 — OouUT6 &» Function 6
GPIO 5 — EN7
OUT7 ——» Function 7
GPIO 6 —
GPIO7 —  GPIO 2 to GPIO 7 are now
free for other uses

Figure 2: GPIO 1/0 Expander
(condense seven GPIO control lines to one).
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CIN
AAT42921JS
SC70JW-10 2x2mm
o 1uF
Battery + 11 ouTa VIN 19 GND
2louts  outs |2
Battery- >——— 31 ouTe outz -8
41out7 outt|L
L R4 R5 R6 R7 SIGND  ENSET |8 Ri1 R2 R3
LED4 LEDS LED6 LED7 LED1 LED2 LED3
'4 '4 '4 '4 RS I'e I'e I'e
100k J7
GND GND
Clock
Figure 3: Keypad, Backlighting, or Fashion Lighting Control.
Evaluation Board Schematic
Input Voltage J1 vce .
DC+, - T M c9
Tt U1 }j
DC->— FL“F
CON1 f " outa vin 12 GND
P4 | 21 outs outs 2 !
S | 314 oure outz -2 | ™3
TP6 } 41 out7 ouT1 - i P2
R4 R5 R6 TP7 R7 51 eNp EN/SET |2 R1 TP1 R2 R3
| 3300 L 3300 | 3300 3300 3300 3300 3300
ca| Tes c6 c7 c1 c2 cs
01pF 0.1pF 0.1uF:: 0.1pF == AAT4292 ——0.1pF —— 0.1uF —— 0.1uF
¥ Le04 ¥ Le05 ¥ e0s ¥ieo7 LED1 ¥ LED2 Y LED3 ¥
R8
¢ 100kQ ik
GND GND
v
sND L~
JP2
0sC1 u2
i Hvoo  vss FH—— onD
R13 — S GP5  GPO [
3300 | c8 R9 R10 ¢ R11 T s it GP1—¢
fr— 1kQ 1kQ 1kQ _| GP3 GP2
WF GND 20MHz
v sw3 PIC12F675
¥ ks I/c
ez
Sw2
|—. e
TP8_GND | c,
SW1
— T
S
v
GND

Figure 4: AAT4292 Evaluation Board Schematic.

4292.2008.08.1.0
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)

Evaluation Board Layout

:

T ‘ﬁ%‘ﬁ-‘ﬁ-‘ﬁ-
FEEERRE
ooooog

e AT T
el o e e el e ! i
ol
SRR

W £\
N/ N/ \N/\/

Figure 5: AAT4292 Evaluation Board Layout Figure 6: AAT4292 Evaluation Board Layout
Top Layer (not to scale). Bottom Layer (not to scale).
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Ordering Information

Package Marking? Part Number (Tape & Reel)?
SC70JW-10 4WXYY AAT42921JQ-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/about/quality.aspx.

Packaging Information
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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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PRODUCT DATASHEET

B/Ge AAT4292

SmartSwitch™ Seven Channel High-Side 110 Expander

Advanced Analogic Technologies, Inc. ANALOGIC
3230 Scott Boulevard, Santa Clara, CA 95054 ﬁ

Phone (408) 737-4600 TECH
Fax (408) 737-4611 4

© 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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