XB1117

Series

1A Low Dropout PositivelVoltagelReguiatorn

£ TOREX

Preliminary

@ Bi-polar transistors LDD

#Output Voltage (1.8V, 2.5V, 3.3V, 5.0V, ADJ)
€ Output Voltage Accuracy :+=1%

€ Output Current :Up to 1A

B GENERAL DESCRIPTION

The XB1117 series is a 1A low dropout positive voltage
regulator. Output voltage of the XB1117P series is fixed to
1.8V, 2.5V, 3.3V, and 5.0V. The XB1117K series’ output
voltage is adjustable by the external resistors. Please refer
to the absolute maximum ratings for the difference between
the rated input voltage of the XB1117P50 (VouT=5.0V) and
the XB1117P18 / 25 / 30 (VouTt=1.8V, 2.5V and 3.0V) and
XB1117K type. With the dropout voltage 1.2V (TYP.), output
current can be generated up to 1A.  The built-in overcurrent
circuit and thermal protection circuit start to operate when
either one of output put current reaches the current limit
level or junction temperature reaches the temperature limit.
The XB1117 series provide stable line and load regulation by
using an input capacitor (10 1 F, tantalum) and an output
capacitor. Package is available in SOT-223.

B TYPICAL APPLICATION CIRCUIT

XB1117P25

v XB1117P33,

GND
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— |

BAPPLICATIONS

@Highly efficient linear regulator

@5V ~ 3V DC / DC converter
@Battery charger

@Local power supply inside equipment

@Battery powered equipment

BFEATURES

Low Dropout Voltage 1.2V @ lout = 1A

Adjustable or Fixed Voltages : 1.8V, 2.5V, 3.3V, 5.0V (ADJ)
Line Regulation (TYP.) :0.04% (ADJ)

Load Regulation (TYP.) :0.1% (ADJ)

Adjust pin current less than 120 u A (ADJ)
Overcurrent protection circuit built-in

Thermal protection circuit built-in

Package : SOT-223
B TYPICAL PERFORMANCE
CHARACTERISTICS
XB1117K12B VINS5YV  IOUT=10mA
127 CIN=10 g F(Tantalum), CL=10 y F(Tantalum)
= 1.26
g’ -_-_-_-______________________.
§ 1.25
B 124
¢
1.23
1.22

0 10 20 30 40 50 60 70
Temperature['C]

_5]



XB1117 series

B PIN CONFIGURATION

BPIN ASSIGNMENT

PIN PIN NAME FUNCTION
1 ADJ/GND ADJ/Ground
2 Vout Output
3 VIN Power Input
ADJ/GND Vour Vin
SOT-223
(TOP VIEW)
B PRODUCT CLASSIFICATION
@ Ordering Information
XB11170Q@EO®
DESIGNATOR DESCRIPTION SYMBOL DESCRIPTION
P : Fixed VouT type
@ Type of Regulator
K : Adjustable VourT type
181 : Fixed VouT 1.80V (£1%)
251 : Fixed VouT 2.50V (£1%)
Output Voltage
- Ei + 109
2@ & Accuracy 331 : Fixed VouT 3.30V (+1%)
501 : Fixed VouT 5.00V (£1%)
12B : Adjustable VouTt 1.25V (=1%)
® Package F : SOT-223
R : Embossed tape, Standard feed
® Device Orientation
L : Embossed tape, Reverse feed




XB1117

Series
B PACKAGING INFORMATION
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XB1117 series

BABSOLUTE MAXIMUM RATINGS

XB1117P50
PARAMETER SYMBOL RATINGS UNITS
Input Voltage VIN 10.0 V
Thermalll Resistance 6JC 15
(Junction to Case) C/W
Thermal Resistance 0 JA 160
(Junction to Ambient)
Power Dissipation
(AT=100°C) PD 625 mwW
Operating Temperature Range TOPR 0~+70
Operating Junction Temperature Range TJ 0~+125 °c
Storage Temperature Range TSTG -65 ~+150
Lead Temperature TLEAD 260

*Stress above the listed absolute maximum rating may cause permanent damage to the device.
** Please note that the difference between the rated input voltage of the XB1117P50 (VouT=5.0V)

and the XB1117P18 / 25 / 30 (VouT=1.8V, 2.5V and 3.0V) and XB1117K type.

BELECTRICAL CHARACTERISTICS

XB1117P501 Ta=25°C
STANDARD VALUE
PARAMETER SYMBOL CONDITIONS MIN. VP | MAX. UNITS
VIN=7.0V 4,950 | 5.000 | 5.050
Output Voltage VOUT | 6ut=0A *Over Temp. | 4.900 | 5.000 | 5.100 | "
= =
Line Regulation | Avourt | [ OVSVINS9.0V *Over Temp. | - 1 6
louT=0A "y
. VIN=7.0V - 5.0 15.2
Load Regulation | AVOUT2 | () <15ur<1.0A *OverTemp. | - | 101 | 20.2
] AVout=%x1% - 1.2 1.4
Dropout Voltage Vit | oA<louT=1.0A *Over Temp. | - 13 -
Current Limit llim 7.0V=VINE10.0V *Over Temp. 1.0 1.5 -
VIN=7.0V .
Supply Current Iss 0A<IoUT<1.0A Over Temp. - 6 13 mA
Temperature 7.0V=VIN=10.0V .
Coefficient T¢ | oA<louT=1.0A - 50 - |pPm/C
VIN=7.0V
. . i i 0
Temperature Stability Ts louT=100mA Over Temp. 0.5 %

*Over Temp. = Over Temperature (0~ +70°C)




XB1117

Series
BABSOLUTE MAXIMUM RATINGS (xB1117P18, P25, P33, K)
PARAMETER SYMBOL RATINGS UNITS
Input Voltage VIN 7.0 \%
Thermal Resistance
(Junction to Case) By 15 /W
Thermal Resistance 0a 160
(Junction to Ambient)
Power Dissipation
(AT=100°C) Pp 625 mwW
Operating Temperature Range ToPr 0~70
Operating Temperature Range Ty 0~125 °c
Storage Temperature Range TsTG -65 ~ 150
Lead Temperature TLEAD 260
*Stress above the listed absolute maximum rating may cause permanent damage to the device.
XB1117P181 TJ=25°C
STANDARD VALUE
PARAMETER SYMBOL CONDITIONS UNITS
MIN. TYP. MAX.
VIN=5.0V 1.782 1.800 1.818
Output Voltage Vout \%
lout=0A *QOver Temp. 1.764 1.800 1.836
) . 4.75V=VINST.0V
Line Regulation AVourt1 - 1.0 6.8 mV
lout = 0A
) VIN=5.0V - 1.80 18.2
Load Regulation AVout2 mV
0A=IouT=1.0A *Over Temp. - 3.70 22.0
) AVout=%=1% - 1.2 1.4
Dropout Voltage Vdif \Y
0A=IouT=1.0A *Over Temp. - 1.3 -
Current Limit llim 4 75V=EVINET.0V *Over Temp. 1.0 1.5 - A
Supply Current | ViN=o.0V *Over T 6 13 A
ss . -
upply urren 0A=IouT=1.0A ver emp m
T ture Cosfficient T 4.75V=VINET.0V 5 o
C -
emperature Coefficien OA<IouT<1 0A ppm
. VIN=5.0V
Temperature Stability Ts *Over Temp. - 0.5 - %
louT=100mA
*Over Temp. = Over Temperature (0~ +70°C)
XB1117P251 Ty =25°C
STANDARD VALUE
PARAMETER SYMBOL CONDITIONS UNITS
MIN. TYP. MAX.
VIN=5.0V 2.475 2.500 2.525
Output Voltage Vourt \%
lout=0A *Over Temp. 2.450 2.500 2.550
. . 4.75V=VINET.0V
Line Regulation AVout1 - 1.0 6.8 mV
lout=0A
) VIN=5.0V - 25 253
oad Regulation AVout2 mV
OA=IouT=1.0A *Over Temp. - 5.1 30.3
AVout=%x1% - 1.2 1.4
Dropout Voltage Vdif \
0A=<IouT=1.0A *QOver Temp. - 1.3 -
Current Limit llim 4 75V=EVINET.0V *Over Temp. 1.0 1.5 - A
Supply Current | VNS0V *Over T 6 13 A
u urren ss ver Temp. - m
PP OA=IOUT=1.0A P
T ture Coefficient T 4 75V=EVINET.0V 5 o
emperature Coefficien [ - - m
P 0A=IOUT=1.0A PP
. VIN=5.0V
Temperature Stability Ts *Qver Temp. - 0.5 - %
lout=100mA
*QOver Temp. = Over Temperature (0~ +70°C)
O TOREX




XB1117 series

BELECTRICAL CHARACTERISTICS (Continued)

XB1117P331 Ty =25°C
STANDARD VALUE
PARAMETER SYMBOL CONDITIONS UNITS
MIN. TYP. MAX.
VIN=5.0V 3.267 3.300 3.333
Output Voltage Vout \%
louT=0A *Over Temp. 3.234 3.300 3.366
) ) 4.75V=VINET.0V
Line Regulation AVout1 - 1.0 4.5
lout=0A
mV
. VIN=5.0V - 34 10.0
Load Regulation AVout2
O0A=IlouT=1.0V *Over Temp. - 6.7 134
AVout=%+1% - 1.2 1.4
Dropout Voltage Vdif \%
OA=IouT=1.0A *Over Temp. - 1.3 -
Current Limit llim 4.75V=SVINET.0V *Over Temp. 1.0 1.5 - A
Supply C t | VIN=5.0V *Over Te 6 13 A
u urren ss ver Temp. - m
PP 0A=IoUT=1.0A P
T ture Coefficient T 4. 75V=VINET.0V 50 G
emperature Coefficien [ - - m
P 0A=IoUT=1.0A PP
. VIN=5.0V
Temperature Stability Ts *Over Temp. - 0.5 - %
lout=100mA
*Over Temp. = Over Temperature (0~ +70°C)
XB1117K12B Ta=25°C
STANDARD VALUE
PARAMETER SYMBOL CONDITIONS UNITS
MIN. TYP. MAX.
VIN=5.0V 1.238 1.250 1.262
Reference voltage Vref \
lout=10mA *QOver Temp. 1.225 1.250 1.275
) ) 4.75V=VINST.0V
Line Regulation AVout1 - 0.04 0.20 %
lout=0A
. VIN=5.0V - 0.1 0.3
Load Regulation AVouTt2 %
10mA=IouT=1.0A *Over Temp. - 0.2 0.4
AVout=%=1% - 1.2 1.4
Dropout Voltage Vdif \%
10mA=IouT=1.0A *Over Temp. - 1.3 -
Current Limit liim 2.75A=VINET7.0V *Over Temp. 1.0 1.5 - A
T ture Cosfficient Tc 2.75V=VINET.0V 50 o
emperature Coefficien - - m
P 10mA=IouT=1.0A PP
) ) 2.75V=VINET7.0V 55 -
Adjust Pin Current IADJ uA
10mA=IouT=1.0A *Over Temp. - - 120
Adjust Pin Current 2.75V=VINET.0V
Alapy *Over Temp. - 0.2 5.0 uA
Change 10mA=IlouT=1.0A
. VIN=5.0V
Temperature Stability Ts *Over Temp. - 0.5 - %
lout=100mA
Minimum Load Current lout Vour=5.0V - - 10 mA

*Qver Temp. = Over Temperature (0~ +70°C)




XB1117

Series

B OPERATIONAL EXPLANATION

1. Output voltage adjustment
The XB1117 series provides a stable output by comparing the output voltage to an internal reference voltage. With the
adjustable XB1117K type, a 1.25V reference voltage (VREF) is set between the VouT pin and the ADJ pin and the external
resistors R1 and R2 are used to set the output voltage. The resistance values of R1 and R2 should be set so as to provide a
minimum load current of 10mA. The output voltage is given by the following equation.

VouT=VREF(1+R2/R1)+laDJ x R2
The output voltage of the XB1117P type is internally fixed to 1.8V, 2.5V, 3.3V, and 5.0V so external resistors are not
necessary.

VIN XB1117K Vour
VIN Vout
ADJ
I V/REF R1
= IADJ L}
TYP=55u A
R2

2. Stability and load regulation

The XB1117 series requires a load capacitor between the VouT pin and the GND pin to provide phase compensation thereby
ensuring stability of the output voltage. Either a tantalum capacitor of more than 10 £ F (TYP.) or an aluminum electrolytic
capacitor of more than 50 4 F (TYP.) should be connected.

(Note : The capacitor's ESR value should not exceed 0.5Q.)

The output capacitor does not have a theoretical upper limit so increasing its value will increase stability. CL=100 ¢ F or
more is typical for high current regulator design.

In order to avoid any reductions in output voltage accuracy with the XB1117K type, we recommend that you do not place a
parasitic resistor (Rp) between the VouT pin and the divider resistor R1. The parasitic resistor (Rp) does not influence the
output however if the divider resistor R1 is directly connected to the Vourt pin.

With the XB1117P type, although external resistor (R1) is internally connected to the VouT pin, stability can be maintained by
not wiring a parasitic resistor to the GND pin.

Rp
Parasitic
ViIN XB1117K Line Resistance
O—— VN Vout e—

ADJ

R1
(Connect R1 to case) %

RL

R2

I -

= Connect
R2 to load

3. Thermal protection
XB1117 series has themal protection which limits junction temperature to 150°C. However,device functionally is only
guaranteed to a maximum junction temperture of + 125°C. The power disspation and junction temperture for XB1117 in DPAK
package are given by

Pb=(VIN-VouT) X louT

TJUNCTION=T AMBIENT+ (PD X 6 JA)
NOTE : TJUNCTION must not exceed 125°C.

© TOREX
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XB1117 series

B OPERATIONAL EXPLANATION (Continued)

4. Current limit protection
XB1117 series is protected against overload conditions. Current protection is triggered at 1.5A (TYP.).

5. Thermal consideration

The XB1117 series contain thermal limiting circuitry designed to protect itself from over-temperature conditions. Even for
normal load conditions, maximum junction temperature ratings must not be exceeded. As mentioned in thermal protection
section, we need to consider all sources of thermal resistance between junction and ambient. It includes junction-to-case,
case-to-heat-sink interface and heat sink thermal resistance itself.

Junction-to-case thermal resistance is specified from the IC junction to the bottom of the case directly below the die. Proper
mounting is required to ensure the best possible thermal flow from this area of the package to the heat sink. The case of all
devices in this product series is electrically connected to the output. Therefore, if the case of the device must be electrically
isolated, a thermally conductive spacer is recommended.

BAPPLICATION CIRCUITS
Adjustable Output Voltage

VIN=5V XB1117K *\VouT=1.5-3.45V
O——eo—Vn Vout Y S
ADJ

R1
10uF =/ o —10uF

" 1k Q

10uF R2
T 2kQ
— L J —

Note: *Vout=VREF (1 +E—f)+|ADJ X R2

**Optional for improved ripple rejection

o/



XB1117

Series

BAPPLICATION CIRCUITS (Continued)

Regulator with reference voltage

XB1117

VIN

O—eo— VN

10uF =
T

Vout

GND

*\ouT

VREE

10uF

Note:

R1

11k Q

Zener diode or

voltage reference

— 10uF

*Vout = VReF+Vz(Vz: Breakdown voltage of Zener diode)
** Optional for improved ripple rejection

Regulator with reverse diode protection

VIN

>

10uF 5

VIN

XB1117

GND

Vout

VouTt

— 10uF

& TOREX
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XB1117 series

B TYPICAL PERFORMANCE CHARACTERISTICS

(2) Reference Voltage—Ambient Temperature

(1) Load Stability —Ambient Temperature

Load Regulation[%]

XB117K12B Vin=5V lLoap=1A

Cin=10 ¢ F(tantalum),CL=10 ¢ F(tantalum)
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(3) Output Short Circuit Current—Dropout Voltage

Output Short Circuit Current[A]

XB117P33 Tu=25%
Cin=10 ¢ F(tantalum),CL=10 y F(tantalum)
25
2
15

1 2 3 4 5

6 7

Dropout Voltage[V]

8 g 10

(5) Adjust Pin Current—Ambient Temperature

ADJ Pin Current [u Al

100

80

60

20

XB117K12B ViN=5.0V
Cin=10 i F(tantalum),C.=10 y F(tantalum)
-
-50 -25 0 25 50 75 100

Ambient Temperature[°C]

(7) Load Transient Response

-
Line_trensient_responsc
Vin=d. 8v Vout=3. 33v Cin=lU Cout=

100 (TAN)

Vout

dieeacifasmrnfensaniend

F'm So0omy AnChz 20 0mv
et

M 20} 05 A

P el

+ Vin=5. Bv

Vin=4. 8v

XB117K12B ViN=5V lour=1A
Cin=10 i F(tantalum),CL=10 u F(tantalum)
1.27
S 126
2 125
@
2
S 124
o
o
1.23
1.22
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(4) Dropout Voltage —Output Current

XB117P33

Tu=25°C

Cin=10 ¢ F(tantalum),C.=10 y F(tantalum)

12

11

09

Dropout Voltage[V]

08

07

200 400 600

Load Current[maA]

800 1000

(6) Supply Current—Dropout Voltage

XB117P33 Ti=25%
Cin=10 ¢ F(tantalum),CL=10 ¢ F(tantalum)
5
Z,
=
£
33
g
©
2
(e]
E
3
E1
£
=
0

1 2 3 4 5 6
Dropout Vaoltage[V]

(8) Input Transient Response

load_tronsient_response
Vin=4, 8¢ Vout=3. 33v Cin=Cout=100(TAN)
foreload=0, 14

T TT TT

lo=0, 5A
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