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Selection Guide

Voltage Regulators ‘

—@ 3V Input 400mA "~ HighSpeed | XC6601
| 55Vinput | 300mA High Speed ] XC6223

—\

—\

____ High Speed ) XC6225

(1. J===(  HighSpeed XC6213

—[[ Low Power Consumption
= Middle Speed (LX)
—['High Speed Low Power Consumption]
—K High Speed ]
[[ Low Power Consumption J
| HighSpeed |

B

(. Wi Speed Low Power Consumption |
(

High Speed J]
@ [[High Speed Low Power Consumption j]
(L Middle Speed Low Power Consumption J
 1ovinput [ E0mAN e e B | XC6205
[( Low Power Consumption j]
( High Speed ]

XC6209
[ 28V Input | {Low Power Consumption ] XC6216

[( Middle Speed j]
[W] ﬁ Low Power Consumption ]
W ( High Speed )
_ HighSpeed |
B I | XC6402
[ 10Vinput | L I ey XC6413
B I e XC6414 )
ﬁ Low Power Consumption ]
[( High Speed Low Power Consumption j]
( High Speed )
O vignspsea
T nseees
ﬂ Middle Speed Low Power Consumption ]
@I —( 0 )—{  Misdespees

 12Vinput | 1500mA [ Highspeed | ==(FCIITID
3000mA [ Highspeed | =e(FCIITD)

* High Speed Type: PSRRZ60dB@1kHz, Middle Speed Type: PSRRZ40dB@1kHz, Low Power Consumption Type: Io=10A

CMOS Single
(with VD)
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DC/DC Converters

Step-Down ]

(" FET Built-in
| (Inductor Built-in)
{ FET Built-in

(Synchronous)

External FET
(Synchronous) |

External FET
(Non-synchronous)

Step-Down (Dual) FET Built-in

External FET 1
| (Non-synchronous) |

(" FET Built-in 1

Step-Down (+VR) (Synchronous)

Step-Down (+Inverter)

External FET
ynchr s) )

External FET
Step-Up&Down {(Synchronous Step-down)J

External FET W
(Non-synchronous) |

\

[ Charge Pum
[‘ (Indugtorless

FET Built 1
(Synchronous) |

" FET Built-in
| (External SD)

[ External FET l
| (Non-synchronous) |

[ External FET W
| (Non-synchronous) |

External FET 1
(Non-synchronous) |

\

[ External FET 1
(Non-synchronous) |

\

External FET |
{ (Non-synchronous)

Step-Up (LED Driver) FET Built-in l

| (External SD) |

* The value of output current is dependent on the performance of external FET.

__1000mA
( 10Vinput |
XC6365
XC6366

6V Input

25V Input ) ]
10V Input 1000mA

16V Input

3000mA] XC9220

XC9221

5.5V Input 800mA XC9515
600mA XCM517

10V Input ) _ [1000mA] XC9503

6Vinput ) 600mA
800mA XC9510
XC9511
__[1000mA] XC9505
800mA(4.2V—3.3V) XC9303
_ [250mA(2.4V—3.3V. XC9301
XC9302
[ 80mA(3.6V—5V) XC9801
XC9802

500mA(1.8V—3.3V

XC9509
XCM519

10V Input )

10V Input
( 6Vinput

6V Input
. 10V Input

s (11 e [8OMA(3.6V—15V)]

400mA(1.8V—3.3V)

XC9104
XC9105
e (T 1100 e [1000mA(3,3V—5V)] XG9101

10V Input
10V Input

_ [30mA(3.3v—20v)]

_[200mA(1.8V—3.3V.

XC9106
XC9107
XC9501

oo S R
10V Input I [20mAB.3V—-7V)] XC9504
[300mA(2.4v—3.3V)]
10V Input [' [1000mA(2.4v—18V)] e

6V Input

20mA XC9133

TOREX SEMICONDUCTOR® 3



Voltage Regulator

High Speed Dual LDO

I Flow of product development

Output Voltage Previous generation Current generation Newest model Features of newest model
150mA XC6401 = = =1
k= = XC6415 High Speed LDO
200 XC6416 Green Operation
300mA XC6419 ch1=300mA/ch2=100mA
700mA XCM406 Multi Chip Module

IPackage and output current of newest models

200mA 300mA 700mA
e & XC6415
(1.3%1.3) @
USP-6C . XC6415 )
(1.8%2.0) Q XC6416 XC6419
USP-12B01 '
(2.3%2.8) Q XCM406
Zords XC6415 X
(2.8%2.9) ~ ~ XC6416 XC6419

High Speed Single LDO

I Flow of product development

* Ch1 of the XC6419 is 300 MA, however, ch2 is 100 mA.

Output Voltage Previous generation Current generation Newest model Features of newest model
150mA XC6213 (XC6224) 3.6V Input, H_igh Speed )
XC6701B 28V Input, Middle and High Speed
XC6221 (XC6226) High Speed LDO
200mA XC6217 Green Operation
XC6501 No Outout Capacitor, Middle and High Speed
XC6204 XC6223 High Speed
Sl XC6209 XC6219
400mA XC6601 Low Voltage (VeiasPin)
700mA XC6210 XC6222 High Speed LDO
1000mA XC6220 Green Operation

* The XC6224 and XC6226 are under development as of December 2009.

IPackage and output current of newest models

150mA 200mA 300mA 400mA 700mA 1000mA
l(J1S.(F;>c<21- i)e).os ,g,. (XC6226) XC6223
l(J1S_§>'<62(_:0) Q. XC6601 XC6222 XC6220
?;s 8;'22_;1) ‘. ~ (XC6224) xcezgéé)égf ® XC6223
?2 s 9) ~ ~ (XC6224) xcez)%égé?;s i° XC6223 XC6601 XC6222 XC6220
D XC6501
?2 ;}3?5_55) ~ XC6223 XC6601 XC6222 XC6220

* The XC6224 and XC6226 are under development as of December 2009.
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3-Terminal Regulators

I Flow of product development

Output Voltage Previous generation Current generation Newest model Features of newest model
XC6202 == == == mm == == == == o oEm oEm o = *X0621 6D 28V Low Power Supply, 5u4A, Thermal
150mA (20V Input, No Thermal XC6701D Shutdown
Shutdown) 28V Middle and High Speed, Thermal
Shutdown
XC6215P Low Power Supply 0.8uA
200mA XC6218 Low Power Supply 1uA
XC6501P No Outout Capacitor
XC6206 Low Power Supply 1uA
b XC6201 10V Input
Lol (No Thermal Shutdown) 1
500mA k= =P XC6214 Thermal Shutdown
1000mA XB1117 Thermal Shutdown
1500mA XB1086 Thermal Shutdown
3000mA XB1085 Thermal Shutdown
I Package and output current of newest models
150mA 200mA 250mA 500mA 1A 1.5A 3A
XC6215P
USP-3
(1.2X1.2) @. XCozy
XC6501P
G o0 O. XC6206 XC6201
SSOT-24
(2.0x2.1) ~ ~ xeeals
SOT-23 ~ “
(2.8%2.9) X
SOT-25 ~ ~
(2.8%2.9) ik e
worey My S| ome oo xcez1a
SOT-223 - XC6216D
(6.6X7.0) 73 XC6701D NS
Ig;zssng 9 e XC6214 XB1086 XB1085

Bipolar High Speed

TOREX SEMICONDUCTOR® 5




Torex---Powerfully Small!

Inductor Built-in micro Step-down DC/DC Converters

XCL205/XCL206 Series

Battery life can be extended by changing an LDO regulator to a DC/DC.
Like an LDO, a micro DC/DC has a simple circuit configuration by just adding two external capacitors.

o) Bl

Digital Camera Portable Gaming Mobile Phone

o p

B Features

Input Voltage Range | 2V~6V

Output Voltage 0.8V~4.0V (0.05V increments)
Maximum Output Current | 600mA

High Efficiency 82%@VN=3.6V—Vout=1.8V

Oscillation Frequency | 3MHz

Head Set Camcorder Package appearance
External capacitor | Cin=4.7uF, C.=10uF
Product |XCL205 |PWM, Oscillation Frequency 3MHz
XCL205A183xx/XCL206A183xx select  |XCL206 | PWM/PFM Auto, Ig=21LA
100 Package Size 2.5X2.0X1.0
E 80
s
® 60
> XCL205 XCL206
3 20 (PWM) (PWM/PFM)
> Vin=4.2V, 3.6V, 2.4V Vin=4.2V
2 | i -Very small output voltage ripple
g = | 5 y p ge ripple.
JE-- ! ___
0.1 0
/).ut/put Current: lout (nrg\
{ - e [ \ { . mares / - 1— . \ / . e \
e T —— :
e T S T Ik e e

Green : Vour 10mV/div, :
Red.: Inductor Curtent H00mA/div

4

Er = Ll - e = == = T T L e

lout=10mA lout=50mA lout=100mA lout=200mA

Vour=1.8V IN2183mA Vour=1.8V

lout=300mA ’ lout=300mA
LDO T micro DC/DC

XC6210 XCL205

An efficiency of 82% enables a substantial reduction
of current drawn from the battery.
Formula:linX3.6X0.82=0.3X1.8

IIN=300mA

—»
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Load Disconnection Function Step-Up DC/DC Converter

XC9131 Series

The XC9131 Series of high-efficiency synchronous step-up DC/DC converters incorporate

a load cut-off function and an internal FET.

Converter can start from a low voltage of 0.9V and operate all the way down to 0.65V
allowing product to use the complete range of useful battery life.

0.65V~5.5V

- HFeatures
Input Voltage Range
&3 . Output Voltage
ereless Mouse  MP3 Player Mobile Phone
Range

1.8V~5.0V (0.1V increments)
(Vre=0.50V£0.01V Set up with external components)

Output Current

500mA@VouTt=3.3V, Vin=1.8V (TYP)

9
S
qw/Q
&
26%0,05
Oscillation Frequency

1.2MHz (Accuracy=®15%)

IC Recorder Digital Camera

USP-10B Package

USP-10B

Thermal shutdown, Over-current limit protection circuits built-in

Soft-start, CL Discharge, Flag-out function

B Efficiency Performance
XC9131x05C (Vour=3.3V) @
L=4.7uH, CL.=20uF*x2 . .
CN=10LF, Coo=0.47LIF -Internal 1 A, 0.2 Q) on-resistance driver
Rre1=560Kk(), Rre2=100k(), Cre=10pF, FO=OPEN transistor
100 : . .
I +1.2 MHz switching frequency allows selection
% A of a small inductor
04
80 Al /
/ K Vin=1.8V /

< 0/ 74
X 7/ 2.4V
= 2
w 60 7
o Y
L // o a
5 %0 -4 Efficiency
c /
£ 10 /- 93% (typ.)
i /

30 7 ‘

20 ) 7 PWM/PFM

//
° V4 - == PWM
0.1 1 10 100 1000

Output Current: lout (mA)

BLoad Disconnection Function

= T
&) -

Battery

-¢--—— \our @

- At a step-up stop, the
Vour line is shut down,
dramatically lowering the
power supply current.

TOREX SEMICONDUCTOR® 7



Torex---Powerfully Small!

300mA High Speed LDO Voltage Regulator

XC6223 Series

The XC6223 Series of high-speed LDO regulators has an output of 300mA. Output voltage accuracy is *1%,
enabling high-accuracy output and high ripple rejection. An improved load transient response substantially reduces
dropping due to sudden load changes and thereby contributes to stable load regulation. The reception area of
communication devices is enlarged, helping to increase the reliability of devices with severe voltage changes.

MFeatures
' @ Maximum Output Current | 300mA (400mA Limit TYP.)
Terrestrial Tuner ~ MP3 Player  Digital Camera Dropout Voltage 200mV@Iloyr=300mA (VOUTZS-OV)
D Operating Voltage Range | 1.6V~5.5V
Output Voltage 1.2~4.0V (0.05V increments)
\ sss
‘ Camcorder CordEs-s;hone USPQ-4B03 ()L“:put VOItage i1 % (2O<VOUT§4OV)
Accuracy £20mV (1.2=Vour=1.95V)
High Ripple Rejection | 80dB@f=1kHz

Stand-by Current

0.01A (TYP)

Protection Circuit

Short Circuit Protection, Thermal Shutdown, Inrush Current Protection

ON/OFF Function

CL High Speed Discharge

External capacitor

1.0F (Ceramic capacitor)

Packages

USPQ-4B03, SSOT-24, SOT-25, SOT-89-5

B Excellent Load Transient Response EBlock Diagram

Ta=25T, tr=tf=0.51us  Cin=1UF, CL=1UF (ceramic)

-Multiple built-in
functions

)

XC6223 Series Load Transient Response
1.86 500
1.84 450 VN Vout
1.82 AN 400
18! Output Voltage l 450
s 178 1 ? \v/ ‘ 300
Y ¥ 40mVp-p(xC6223) £
5 1.76 250 =
(] 2
> 174 200 ©
150mA Output Current
1.72 h 150 o _ ON/OFF
1.7 , 100 E Control
1.68 50
1ma | each
1.66 0 circuit Vss
Time : 10us/div.

Inrush current
protection

Thermal shutdown
function

CL High speed
protection

BUItra small package

An ultra-small 1 mm X 1 mm, 0.6 mm thickness package (USPQ-4B03) helps reduce mounting area by 48% over previous
packages, making these regulators ideal for portable products and modules that require a compact design.Other regular
packages such as the SSOT-24, SOT-25, and SOT-89-5 are also available, allowing selection to match the application.

1.6

S duced by 48%.

Conventional Solution
USP-4

New Package
USPQ-4B03

8 @ToRex semiconDUCTOR



Small 400mA Load Switch with 1.2V Input

XC8102 Series

The XC8102 Series of low-on resistance load switch ICs has an internal Pch MOS FET and
an ON/OFF function.

Load switching can be accomplished by power line distribution switching at the CE pin,
enabling high-efficiency power supply to the device. This product makes a big contribution
to longer battery usage time, the source of power in portable devices.

Digital Camera Mobile Phone

g E

MP3 Player  Portable Gaming

BMFeatures

ON Resistance 0.3500@V|N=2.9V (TYPR)
Input Voltage Range | 1.2V~6.0V
Power Consumption | 3.64A@VN=2.9V

Standby Current 0.1LA

Protection Circuit (Output Current) 480mA (TYP)
Protection Circuit | (1.8=V|N=6.0V)

Short-circuit Protection, Short current 30mA (TYP)

. Active High
ON/OFF Function High-Speed Discharge Function
Packages USP-4, SSOT-24, SOT-25, USPN-4
B Typical Application Circuit
Power Supply Surprising 1.2 V drive!
IC DC/DC
Vour=3.3V
L XC8102
ViN Vout ViN - Vour ——Pp 1 _2v

O
Vss
Ves Signal 7;7
VN=5.0V T __

T XC8102
ViN  Vour ———»
D
Vss

7;7 -Low voltage operation from 1.2V is available, which is
" G difficult to achieve with discrete solutions.
VN Vour——p -Fewer components save space to reduce total solution
@»oE . cost.
7;7 *Internal over-current protection circuit and feedback circuit.

-Small package
BLow cost, saves space

Compared to a switch circuit consisting of discrete components, the TOREX XC8102 enables a reduction of both
mounting space and the number of components, and is ideal for applications where cost and space are restricted.
In addition, a CL discharge function (which is complicated when made from discreet components) and an over-
current protection function are built-in, enabling a simpler and more compact power circuit design.

Discrete Component Solution XC8102 Solution
PowerI C?upply BEBE Powe: CSupply BE/E0 o100
Vour=3.3V Discrete Vour=3.3V
— VN Vour—O—— Pen —p VN Vour—O VIN  Vout »>
R @~~> ce
> Vss
Vss Vss Signal
== = Saves
ViN =5.0V ®—+—| Nch “— ViN=5.0V

space for

Slgd aclean

design
v/ FET FET /2y
Multiple external components are needed Can be configured using the XC8102

TOREX SEMICONDUCTOR® 9



Torex---Powerfully Small!

400mA Low Voltage Input LDO with Bias Power Drive Pin

XC6601 Series

Capable of operation at an ultra-low on-resistance even at low output voltages, the XC6601
Series enables high-efficiency current output. This makes this series ideal for applications
that require a low input voltage and low input/output voltage differential operation.

BFeatures

Maximum Output Current | 400mA (Limit:550mA TYP.)
38mV@Ilout=100mA (TYP.)
(Veias - Vour=2.4V)

Bias Voltage Range | 2.5V~6.0V (Veias - Vout=1.2V)

Input Voltage Range | 1.0V~3.0V (VINSVBIas)

Output Voltage Range | 0.7V~1.8V (0.05V increments)
Soft-Start Time 240us@Vour=1.2V (TYP)
Packages USP-6C, SOT-25, SOT-89-5

L)
Portable Gaming Head Set Mobile Phone 3y DI’OpOUt VoItage

Set Top Box Notebook PC

B Makes it possible to create a circuit with high efficiency
and a good load transient response at low voltages.

Input Voltage: 3.6V Output Voltage: 1.5V

V\N VOUT }
XC9235
XC9236
XC9237
Step-Down 1.5V v, l-rX:‘)(SSG()e‘lec'vOUT Output Voltage: 1.2\L'
DC/DC Converter 'gh Sp
VR
XC6601B121MR
Dropout Voltage vs Output Current Vout=1.2V CiN=Crias=10pF(ceramic), CL=4.7F(ceramic)
VBIas=3.6V, Vin=1.5V, tr=tf=5.0psec, Ta=25°C
400 1.4 500
S 80 Output Voltage )\ _
£ S 12 400 E
£ 300 = \/ £
3 3 5
o> 20 XC6210 > 2
o) » % 1.0 300 g
: — s
= 150 = 08 200mA 200
> =] -
] — XCe601 2 Output Current 2
o 100 — 5 Z
a O o6 100 O
50
10mA|
° 0 50 100 150 200 250 300 350 400 G4 g
Time (45us/div)

Output Current lout(mA)

10 @10REX sEMICONDUCTOR



600mA Step-down DC/DC Converter with 400mA LDO output

XCM519 Series

Internal series connection of a Step-down DC/DC converter followed by a voltage regulator
enables support of low noise, low output votage with high efficiency.

Portable Gaming Head Set

Set Top Box

Notebook PC

Mobile Phone
Y%

S
&

&

2, gi\a ;s

<

B Primary voltage combination

USP-12B01

Small Package
USP-12B01

B Features

<DC/DC Converter Block>

Input Voltage Range | 2.7V~6.0V

Output Voltage Range | 1.5V, 1.8V

High Efficiency 92% (TYP)

Output Current

B00MA (MAX.)

Oscillation Frequency

1.2MHz, 3.0MHz (£15%)

<Regulator Block>

Maximum Output Current

400mA (500mA Limit TYP)

Dropout Voltage 35mV@Iout=100mA (TYP) (Veias-Vrout=2.4V)
DCourt VRout P/N Bias Voltage Range | 2.5V~6.0V (Veias-Vrout=0.9V)
1.8V 1.2V XCM519BD0O1DR-G Input Voltage Range | 1.0V~3.0V (ViNe=VBIas)
1.8V 1.5V XCM519BD02DR-G Output Voltage Range | 1.0V, 1.2V, 1.5V
1.5V 1.2V XCM519BDO3DR-G Package USP-12B01
B Replacing an LDO regulator with the XCM519 (DC/DC + LDO)
enables a substantial increase in battery life.
Processor Mode Off Wait Runi Run2 Full Load
ViN=3.6V Processor Core Current (mA) 0.1 1 10 100 250
Li-ion 770mAh | % time 50 5 10 15 20
LOSIEEY Average Output Current 66.1mA
Core=1.5V
LDO only B .
attery Life
Dual LDO Efficiency (%) 4 2 42 42 4 11 58?:
Average Battery Current 66.49mA - ours
DC/DC+LDO
xCMs1g  LEfficiency (%) o e 8 4 % Battery Life
Battery Current (mA) 0.08 0.63 4.90 44.33 112.01 26.00 hours
Average Battery Current 29.61mA
L
1.8V
ViN1 Lx l{e]
Li-lon Cn DCour oLt
3.6V ; 717
VBias Vin2 on2 System LS|

770mAh
Caias

i

CE1
CE2 Pl

VRour 4I—> core

TOREX SEMICONDUCTOR® 11



Torex---Powerfully Small!

Voltage Detector with Delay Time Adjustable (Separated Sense Pin)

XC6118 Series

The XC6118 Series separates the sense pin from the power input pin, making it possible to
detect the voltage without causing the unstable IC operation that occurs when the voltage
falls in the detected power line.

External resistors can be used to set a wide range of detection voltages as needed for the
conditions of use, and any detection voltage can be supported.

These reset ICs are ideal for applications such as microcontroller rest and logic circuits, as
well as battery voltage monitoring.

Set Top Box Notebook PC

Ideal for microcontroller

reset and battery voltage

monitoring

=

B Application Circuit 1

+33% less supply current during detection
(compared to previous TOREX product)

Consumption

HFeatures

. +2% (Detect Voltage=1.5V)
High Accuracy +30mV (Detect Voltage<1.5V)
Low Power 0.41LA (Detect, Vin=1.0V) (TYP)

0.8UA (Release, Vin=1.0V) (TYP)

Fixed Detect Voltages

0.8V~5.0V (0.1V increments)

Operating Voltage Range

1.0V~6.0V

Temperature Characteristics

+100ppm/C (TYP)

Output
Configuration

CMOS (The High voltage of the output signal
is the same as VIN.)
N-channel open drain (External pull-up resistor)

Operating Temperature Range

-40C~+85T

Sense Pin

Power supply separation

Built-in delay time

Release delay time adjustable

Packages

USP-4, SOT-25

The reset signal high level is the same as the element to which V|n is connected.

Veore O—¢ Vcore
Vio Vi
) O
Vi Vo 98| ceser GND - Built-in delay circuit
Vsen The delay time can be set by external
XC6118C capacitor.
Cd
a5 17
B Application Circuit 2
10.8V &y
Li-ion X3 Step-Down Vear=z
DC/DC Sy Yis
Ol *r

VIN
VsENn

Vour

Signal

RESET

GND

XC6118C

Vss

CdJ__Cd

)

-Adding external resistors enable
setting detect voltages separately
beyond the maximum operation
voltage range.

12 @7OREX SEMICONDUCTOR



Voltage Detector with Delay Time Adjustable (Small Package)

XC6119 Series

The XC6119 Series of voltage detectors with an internal delay circuit achieves low power
consumption. One external capacitor can be used to set any release delay, enabling easy
power circuit design with few peripheral components. This makes it possible to save circuit
space and power.

The XC6119 Series achieves lower power consumption than previous products, and is
further enhanced by the use of a small new package.

HMFeatures
. +2% (Detect Voltage=1.5V)
High Accuracy +30mV (Detect Voltage<1.5V)
Low Power 0.5UA (Detect, Vpr=1.0V ViN=0.9V) (TYP)
Consumption 0.9UA (Release, Vor=1.0V Vin=1.1V) (TYP)
Detect Voltage Range | 0.8V~5.0V (0.1V increments)
SetTop Box  Notebook PG Ultra Small Package Operating Voltage Range | 0.7V~6.0V
USPN-4 Temperature Characteristics | +100ppm/C (TYP)

New Output CMOS (The High voltage of the output signal
Package GanTeiETen is the same as Vin.)

N-channel open drain (External pull-up resistor)
Operating Temperature Range | -40'C~+85T

Built-in delay time | Release delay time adjustable
Packages SSOT-24, USPN-4

-38% less supply current during detection
(compared to previous TOREX product)

M Typical Application Circuit
The high level voltage of the reset signal is determined by the element to which the pull-up resistor is connected.

Step-Up VCORE

DC/DC

Viio
VIN R=100kQ uP

)

Signal
Cd Vout » RESET
XC6119N
Cd /

Vss

V/a
. . . *Built-in delay circuit
@ 0.7V low voltage operation is possible. -The delay time can be set by external
capacitor.

TOREX SEMICONDUCTOR® 13



Torex---Powerfully Small!

200mA Dual LDO Regulator

XC6415 Series

The XC6415 Series of small, high-speed dual LDO regulators have a high continued power
dissipation in a small package.Select from many output voltage combinations.

[yt

MP3 Player  USB Hard Disk %’?/g
&

20¢005

Printer

USP-6C

HIindependent ON/OFF control,
stable output by 1uUF ceramic

Vin1 Vour2

EN1
Signal
EN2 Vout1
Signal

3.6V Vss

750mAh J, I“F

800mA Dual Step-down DC/DC Conve

XC9515 Series

Vour2=2.8V

1uF

Vour1=1.8V

rter

B Features

Maximum Output Current

200mA (250mA Limit TYP)

Operating Voltage Range

1.5V~6.0V

Output Voltage Range

0.8V~5.0V (0.05V increments)

Output Voltage Accuracy

+1%, 2%

Dropout Voltage

90mMVe@Ilout=100mA (VouT=3.0V)

Ripple Rejection

65dB@1kHz

Power Consumption

25UA (TYP)

ON/OFF Function

CL Discharge

Protection Circuit

Current Limit, Short-circuit Protection

Packages

USP-6C, SOT-26

The XC9515 Series of two-channel output step-down DC/D/C converters is capable of an output of
800mA. The input voltage is monitored, and if it falls below the threshold voltage, a reset signal is
output. The reset time can be set using the Cd capacitor.

."'..-35-"'

[yt

MP3 Player ~ USB Hard Disk

Printer

QFN-20
M Typical Application Circuit

VDout

o—() RESET

VIN=5V
PVDD1

EN1

Al

m
Z
N

Vout1 %
E
PVDD2 L —O

Rup
Vour1=3.3V

Vour2=1.8V

CnN1[ Cn2 O—EN2 Lx2
MR —
O—{wR Ve
Vs Pussi PVss2  Avss| cd

Vss

M Features
Output Current 800mA
Input Voltage Range | 2.5V~5.5V

Output Voltage Range

1.2V~4.0V (0.05V increments)

High Efficiency

95% (TYP) @ViN=5.0V, Vour=3.3V

Oscillation Frequency

1.0MHz (Accuracy=*15%)

Internal Switch-on Resistor

0.350Q) (Pch), 0.35Q) (Nch)

Control

PWM control

Power Consumption

7T5UA

Protection Circuit

Current Limit (Latch), Short Protection Circuit, Thermal Shutdown

PVDD1 Detect Voltage

2.0V~5.5V (Accuracy=t2)

Reset Delay Time

173ms (Cd=0.1uF)

Output Configuration

N-channel open drain

Package

QFN-20

B Primary voltage combination

Voutl | Vout2 | PVop1 Detect Voltage P/N
1.2 3.3 4.2 XC9515AA07ZR-G
3.3 1.8 4.5 XC9515AA08ZR-G
1.5 3.3 3.0 XC9515BB10ZR-G

14 @70REX SEMICONDUCTOR



Ultra Small Package Schottky Barrier Diode

XBS013R1DR-G/XBS013V1DR-G

(=)

This is a 100mA Schottky barrier diode that achieves an ultra-small, ultra-thin profile by
means of the newly developed USP-2B01 package (0.6mm X 0.3mm X 0.3mm). Saving
space and allowing high-density mounting, this product satisfies the requirements of any
mobile device. Two types are available, low VF and low IR, to meet your needs.

The diode is housed in the smallest package of the USP series, which enables high heat

dissipation and high-density mounting.

<l

MP3 Player

FLa

Mobile Phone LCD TV

Digital Camera

3%0'05

0

USP-2B01

*XBS013V1DR-G (30V/100mA/Low VF)
B Electrical Characteristics

Ta=25C
TEST LIMITS
PARAMETER SYMBOL UNITS
CONDITIONS MIN. TYP. MAX.
Forward Voltage V4 IrF=10mA - 0.37 \
Reverse Current Ir Vr=10V - 7 LA
*XBS013R1DR-G (30V/100mA/LOW IR)
B Electrical Characteristics
Ta=25C
TEST LIMITS
PARAMETER SYMBOL UNITS
CONDITIONS MIN. TYP. MAX.
Forward Voltage VF1 IF=10mA - - 0.46 Y
Reverse Current IR VR=10V - - 0.3 LA
B Absolute Maximum Ratings
Ta=25C
PARAMETER SYMBOL RATINGS UNITS
Repetitive Peak Voltage VRM 30
Reverse Voltage (DC) VR 30
Forward Current (Average) [Z7\Y) 100 mA
Peak Forward Surge Current *1 Irsm 0.5
Junction Temperature Tj 150
Storage Temperature Range Tstg -40~+150 T
*1) 60Hz Half sine wave, 1 cycle, Non-Repetitive.
yunting area
ced by 75%.
1.1X0.65X0.3X0.65mm 0.6X0.3X0.3X0.4mm

)

-Newly developed 0603 size of the USP-2B01 package
+75% less mounting area than the previous SOD-723!

B Applications of the 100 mA Schottky barrier diode

(Example 1) Input protection

Input Signal O

Vop

B

Y -

CPU,

Microcomputer

etc.

(Example 2) Input short-circuit protection

@

+

GNDQL
S

l v

b

I (O Vour

J@ GND

(Example 3) Reverse-current prevention

AC Adaptor  O——4
Control
L
Battery
Charge IC
Li

ithium Battery

VR,

DC/DC

etc.

|
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Torex---Powerfully Small!

CMOS Low Noise Amplifier

XG2404A816UR-G

The XC2404 is a high-gain, low-noise amplifier (LNA) for GPS applications.

With a third-order intercept point of -14.5dBm, the gain is very high at 26.5dB and a low
noise factor of 0.94dB is attained.

CMOS technology makes possible a minimum operating voltage from 1.2V, and a single
resistor can be added for a self-bias that enables support of 1.8V, 2.85V, and other power

voltages.
HMFeatures
. Noise Figure NF=0.94dB (TYP) (@1.575GH2)
GPS Navigation ,gé'b Low Power Consumption | 12.0mW (TYP.) (Vop=1.2V, Fixed bias)
f)/# High Gain |S21]=26.5dB (TYP) (@1.575GHz)
7

61\0' o

1.14V~1.26V (Fixed bias)
Operation Voltage | 3.0V (Self bias)

USP-8A01

Range 2.85V (Self bias)
1.8V (Self bias)
1.8V, 2.85V, and 3.0V operation can also be Output CMOS Output, 50Q) driver built-in
supported by means of a self bias. Operating Temperature Range | -40'C~+85C
v, Package USP-8A01
ZRbias

B A standard evaluation board is available.

saam wEveELYEY
SFE s e
iy

—o
Chias=10nF

b
Vin[V] Rbias[Q]
3.00 270
2.85 240
1.80 82
* Rbias should be in +1% tolerance and 2200ppm/C temperature stability.
Cbias is 10nF.

A low noise index is attained
with high gain!

Power Gain&NF vs. Frequency GPS Module Block
XC2404A816
Vop=1.2V Ta=25°C

40

35 35 GPS Chipset
o 3 )
<2 521 o
e B s BBIC
% vz . [4— Data
. @ Correlation, etc.
£ 20 2 =
£ 5
o 15 15 &
5 Ol XC2404

= A

o 10 1 ©
= T e ] =

0 0

1.375 1.475 1.575 1.675 1.775

Frequency (GHz)
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High Accuracy Temperature Sensor

XC3101 Series

A temperature sensor function and a thermostat function (detection alarm) are provided as
two outputs with ultra-low consumption in an ultra-small USPN-4 package (1.2mm X 0.9mm
X 0.4mm) to protect and manage board temperature. Output accuracy is guaranteed to be

+2.5°C (max.) over the entire range of operating temperatures.

User Select (1) The factory setting for the alarm temperature: 50°C to 95°C
(increments of 1°C).

Printer

HETwo output types: analog output voltage and

temperature detection alarm

\VET p—

Voo

ReuLL

Voout Logic Output

Vaour ———— P Analog Output

BExcellent linearity

2500

2000

1500

1000

500

Analog Output Voltage [mV]

-40

-20

0

20 40 60 80 100

Ambient Temperature Ta[°C]

BMFeatures

Operating Voltage 2.7V~5.5V
Analog Output Voltage 1.6V@25C
Analo'g'Output Temp. 1. 77mV/C
Coefficient

Analog Output Temp. Range | -40C~+100T

Alarm Trip Point Range

50C~95C (1TC increments)

Trip Point Accuracy

+2.5C

Logic Output Configuration

N-channel Open-Drain

Logic Output Logic

Detect low when temp. rising

Power Consumption

3UA (TYP) @25T

Packages

USPN-4, SSOT-24

B Band gap reference is used to achieve ultra-

low consumption

Voo [} L 2

Temperature
Sensor

Standard
Voltage 1.2V

Vsout

Voout

[l

Vss ’:} L 4
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MCM Product Overview

@The Torex MCM (Multi Chip Module) IC is a system integration IC that makes it possible to mount multiple power ICs and external
discrete components in a special MCM USP (Ultra Small Package).
By freely combining existing TOREX products, we can achieve miniaturization, reduce the number of components, and decrease
mounting area, and can flexibly support increasingly diversified power specifications in individual applications.

@This MCM solution uses our unique high-density mounting technology, making it possible to reduce mounting area compared to
multiple discrete ICs. Responding flexibly to applications that require a reduction of board mounting cost or a short development
period, we provide our customers with the optimum system power solution.

4 )
From multiple chips, a single package!!

s ]

[ |E:
1 E:
L1El:

IC Silicon chip High-density mounting MCM IC

& J

MCM IC Features

Point

Quick product release (about 4 weeks to create a sample)

Existing (mass production) chips are used, so there is no need for electrical testing of individual chips. An evaluation sample based on
the customer’s required specifications can be created in about four weeks (one month), and mass production is possible in about 24
weeks (six months). A regular custom power IC requires about one year (48 weeks) for development, and thus the MCM IC minimizes
the risk of delivery delays and enables a significant shortening of development lead time.

Point

Maintains high reliability

Each chip is mounted in complete isolation from the others, and thus the operation of the chips is stable and there is less probability
that interference between functions and other crosstalk problems frequently found in ASIC development will occur. This contributes to
the stability of power circuit operation.

In addition, the ICs are high-density mounted as chips in a single package, and thus reliability is much higher and yield is more stable
than an HIC (hybrid IC), and a small, thin power IC can be developed.

Point

3 Contributes to design and productivity

Existing mass production chips are used, enabling a sharp reduction of development expenses compared to developing a chip from
scratch. In addition, the number of board-mounted components is reduced, helping to significantly cut mounting costs.

18 @ToREX SEMICONDUCTOR



Mounting Area Comparison Example

44mmX28mm
30mMmX25mm

XC9501 evaluation board XCM514 evaluation board
2 Channel Output Step-up DC/DC Controller IC Schottky barrier diodes (x2) in the XC9501
External components: Schottky barrier diodes (x2) + Internal MOSFETSs (x2)

+ MOSFETSs (x2)

@Integration in an MCM IC enabled a reduction in mounting area on our evaluation board of about 40% compared to discreet ICs, and
thus this product will help accomplish a dramatic reduction in board area.

Product design using USP technology

@Overview of electroformed packages

A general-purpose package is used to easily and quickly create a one-chip solution.

The electroformed package uses the special MCM USP, and as chips are mounted on tabs, mounting can be examined and a sample
created in a short time. This technique allows combinations of two to four chips, and our lineup of packages has tab counts and pin
counts for each function, regardless of the voltage of each device.

Example) USP-12B01

Mold resin

IC Chip 1

.ﬂ*

—

Wire (Au)

IC Chip2

- —
?-:-"-"!'-"--....a-' '. . Rear-side tab 2
ﬂ'-"ql = " Isolati
Rear-side tab 1 SelEWER Rear-side heat radiation tab Plating
Structure drawing Cross-section view
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PACKAGE INFORMATION

SOT-25

Actual Size

Magnified

Magnified Magnified

Magnified Magnified Magnified

1.2+0.08 USP-2BO1 0.3+0.05 1.6+0.05
— —

0.4 MAX.

h
p=0.45

Magpnified - Actual Size Magpnified Magpnified

1.2+0.05 USP-6B 2.0+0.05 USP-6C 2.0+0.05
— —— ——

=0.7 MAX.

h h=0.6 MAX.
p=0.5 p=0.5

( ' n
Magnified Actual Size Magnified Actual Size Magnified

1.3£0.05 25+0.05
— —

Magpnified Magpnified Magpnified

USP'8lA\O.I 1.5+0.08 USP' ] O 2.5+0.05 2.6+0.05
Bzgg MAX.

h=0.6 MAX.
p=0.5

Actual Size

0.6 MAX.
0.65/0.5

Actual Size

Magnified

Magnified Magnified

USP-12B01 234008 MSOP-8A
—

h=1.22 MAX.
p=0.65
uj

Actual Size

h=0.6 MAX.
p=0.4

Actual Size

Magnified Magnified Magnified




Torex provides products in the following packages.

Magnified

Package Code

h=Hight (mm)
p=Pin Pitch(mm)
|

“Actual Size Photo

pe
P
-
-

Magpnified

 Actual Size

45%0.1
—

Magpnified

 Actual Size

Magnified

TO-252

SOD-523

h=0.77 MAX.
L

Magnified

SOD-323

h=1.15 MAX.
I I

Magnified

Magnified

SOD-123A

- Actual Size

Magnified

Magnified

QFN-0601

h=0.7 MAX.
p=0.65
e Do e

+0075
2.0%605

Magnified

 Actual Size

Magnified

SOD-723

h=0.65 MAX.
S TN N

 Actual Size

SOD-323A

Magnified

279 MAX
—

Magnified

Magnified




TOIREX

http://www.torex.co.jp/english/

TOREX SEMICONDUCTOR LTD.
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