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XC911OIXC9111 Series //

PFM Controlled Step-Up DC/DC Converter / Controller ICs

ETR04006-008a

B GENERAL DESCRIPTION

The XC9110/9111 series is a group of PFM controlled step-up DC/DC converter/controller ICs designed to generate low supply
voltage by the combination of PFM control and CMOS structure. The series is ideal for applications where a longer battery life is
needed such as in portable communication equipment. With a built-in 2.5Q N-channel driver transistor, the XC9110A/C/E and
XC9111A/C/E types provide a step-up operation by using only a coil, a capacitor, and a diode connected externally.

The XC9110/9111B, D and F versions can be used with an external transistor for applications requiring larger currents.
Output voltage is internally programmable in a range from 1.5V to 7.0V in increments of 0.1V (accuracy: = 2.5%).
Maximum oscillation frequency is set to 100kHz for XC9110/9111 series. (At light loads, it is set to 180kHz for the XC9111
series.) Options include products equipped with a CE pin (C and D versions) that allows the IC to be shut down thereby
reducing supply current and with separated Vbb/VouT pins (E and F versions) to separate the power supply block and the
output voltage detect block. With the XC9110 series, maximum duty cycle is set to 75% (Vop=3.3V) making it suitable for use
with large current operations. The XC9111 series automatically switches duty ratio between 56% & 75% (Vop=3.3V) when it
senses changes in load to drop output ripple voltage and can support both large and small currents. The external transistor
types (B/D/F types) can be provided for applications, which require larger currents.

BAPPLICATIONS B FEATURES

@ Smart phones / Mobile phones
@®Note PCs / Tablet PCs

@Digital still cameras / Camcorders
@ Mobile devices / terminals

Input Voltage Range

Output Voltage Range
Output Accuracy
Max Oscillation Frequency

Built-in Switch Types
N-ch FET On-Resistance
External Transistor Types
Lx Limit Voltage

: operating hold voltage 0.7V~10.0V
Start-up voltage 0.9v~10.0V
:1.5V ~ 7.0V in 0.1V increments
1 22.5%
:100 kHz +15%
180 kHz (at 56% duty of XC9111)
:A/C/E type
1 2.50@ Voo=3.0V
: B/D/F type
: E type: more than Vpp=2.0V

: A/C type: more than Vour=2.0V

1 75% (for XC9110)

:56%/75% two steps (for XC9111)

Low Supply Current 204 A@ Vour=3V

Operating Ambient Temperature: -40°C ~ 85°C

Packages :SOT-23, SOT-89 (for XC9111),
SOT-25, USP-6C

Max Duty Cycles

B TYPICAL APPLICATION CIRCUIT

@C type circuit B TYPICAL PERFORMANCE

CHARACTERISTICS

XC9111E331MR
L=100 1 H(CR54), CL47 i F(Tantalum)
SD: XBS104S14R-G
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XC9110/XC9111 series

HBLOCK DIAGRAMS

@®XC9111 A and B series

x E& P VLx limiter VDD
Only A type
Buffer
| X vourt
ves PFM Control OSC

100kHz (180kHz) —DUTY Selector

EXT
PFM Comparator

Note: The XC9110 series, Tr. Built-in type, uses the Lx pin and the XC9111 series, external Tr. Type, uses the EXT pin.
The duty ratio of the XC9111 series automatically varies between 56% (oscillation frequency 180kHz) and 75% (oscillation

frequency (fosc) 100kHz). The Vix limit function only applies to the XC9110/9111 A types.
* The duty ratio depends on power supply. Please refer to the electrical characteristics on duty against output voltage you

use.

@XC9110 /9111 C and D series

. - VLx limiter

Only C type

e ]
VSS
foFoMk |-|Czo(n1ttr3(())|kci)4§;: | DUTY Selector
Only XC9111
EXT
PFM Comparator

CE E{lf Chip Enable

Note: The XC9110 series, Tr. Built-in type, uses the Lx pin and the XC9111 series, external Tr. Type, uses the EXT pin.

The XC9110 series' duty ratio is 75% and oscillation frequency (fosc) is 100kHz. The duty ratio of the XC9111 series
automatically varies between 56% (oscillation frequency 180kHz) and 75% (oscillation frequency (fosc) 100kHz). The Vix
limit function only applies to the XC9110/9111 C versions.

* The duty ratio depends on power supply. Please refer to the electrical characteristics on duty against output voltage you

use.
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XC9110/XC9111

Series
@XC9111 E and F series
VDB~
x X VLx limiter VDD
TEI Only E type
—|  Buffer
H 5 vour
PFM Control OSC DUTY Selector
100kHz(180kHz) —
Only XC9111
vss D<—¢
PFM Comparater
777

EXT[X]

Note: The XC9110 series, Tr. Built-in type, uses the Lx pin and the XC9111 series, external Tr. Type, uses the EXT pin.
The XC9110/ 9111 series E and F series have the Vbp pin. The XC9110 series' duty ratio is 75% and
oscillation frequency (fosc) is 100kHz. The duty ratio of the XC9111 series automatically varies between
56% (oscillation frequency 180kHz) and 75% (oscillation frequency (fosc) 100kHz).

The Vix limit function only applies to the XC9110/9111 C versions.
* The duty ratio depends on power supply.
Please refer to the electrical characteristics on duty against output voltage you use.
TOIREX
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XC9110/XC9111 series

B PRODUCT CLASSIFICATION

@ Ordering Information

XC9110D2R@B®®-@ : PFM control, 75% duty
XC9111D2B@DBE®-D : PFM control, 56% / 75% duty variable

DESIGNATOR ITEM SYMBOL DESCRIPTION
A Vbp / Vour common type (for XC9111series) Built-in Transistor
B Voo / Vour common type (for XC9111series) External Transistor
D CE Function C CE p?n 5 p?n) Built-in Transis'tor
D CE pin (5 pin) External Transistor
E Voo / Vour separated type (5 pin) Built-in Transistor
F Voo / Vour separated type (5 pin) External Transistor
@3 Output Voltage 15~70 ex. 3.5V output — @=3, @=5
@ Maximum Oscillation 1 100KHz
Frequency
MR-G @D=A~B SOT-23 (3,000pcs/Reel)
@@_@(ﬂ) Packages ®=C ~F SOT-25 (3,000pcs/ReeI)
(Order Unit) PR-G @®=A~B SOT-89 (1,000pcs/Reel)
ER-G @=C~F USP-6C (3,000pcs/Reel)

") The “-G” suffix denotes Halogen and Antimony free as well as being fully EU RoHS compliant.

@ Selection Guide

START

Duty Ratio

75%

Duty

56%/75% (2 steps)

Tr. Built-in CE Function — XC9110C
— VDD/VouT Separated Type p— XC9110E

External Tr. CE Function — XC9110D
—1 VDD/VOUT Separated Type p— XC9110F

Tr. Built-in Standard — XC9111A
CE Function —1 XC8111C

Vop/Vout Separated Type = XC9111E

External Tr. Standard — XC9111B
— CE Function — XC9111D

— VDD/VouT Separated Type p— XC9111F
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XC9110/XC9111

Series
B PIN CONFIGURATION
vouT Lx/EXT VSS
Q vss 6 I: 1 vouT/vDD
ne 501 2 ne
1 2 3 wvext 471 3 cevour
Vvss Lx/EXT CEVOUT VOUTVDD NC ves vour e

SOT-23 (TOP VIEW)

SOT-25 (TOP VIEW)

SOT-89 (TOP VIEW) USP-6C (BOTTOM VIEW)

*The dissipation pad for the USP-6C package should be solder-plated in recommended mount pattern
and metal masking so as to enhance mounting strength and heat release. If the pad needs to be
connected to other pins, it should be connected to the pin No.1.

B PIN ASSIGNMENT

@XC9111A/B
PIN NUMBER
SOT-23 SOT-89 PIN NAME FUNCTIONS
A B A B
1 1 1 1 Vss Ground
3 3 2 2 Vout Output Voltage Montior, Internal Power Supply
2 - 3 - LX Switch
- 2 - 3 EXT External Switching transistor drive <N-ch transistor drive)
@XC9110//9111C/D/E/F
PIN NUMBER
SOT-25 USP-6C PIN NAME FUNCTIONS
C|D|E|F|C|D|E]|F
- -1 2] 2 - - 1 1 VDD Internal Power Supply
4 |1 4|4|4|6 |6 |6 |6 Vss Ground
External switching transistor drive
i 51 - 5 -4 -4 EXT <Connect to the gate pin of N-ch Power MOSFET>
5|1 -15|-14)|-1|4 Lx Switch
Chip Enable <Connect to the VouT pin when Active and the
1 1 - -1 313 - - CE .
Vss pin when stand-by>
212 |1 1 1 1 3|3 Vourt Output voltage monitor
3 3 3 3125125(25|25 NC No connection

TOIREX
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XC9110/XC9111 series

B ABSOLUTE MAXIMUM RATINGS

Ta =25°C
PARAMETER SYMBOL RATINGS UNITS
VouT Input Voltage Vout -0.3~12.0 \%
Lx Pin Voltage Vix -0.3~12.0 V
Lx Pin Current ILx 400 mA
EXT Pin Voltage VEXT Vss - 0.3 ~Vout+0.3 \%
EXT Pin Current lEXT +100 mA
CE Input Voltage VCE -0.3~12.0 \%
VDD Input Voltage VDD -0.3~12.0 V
250
SOT-23 500 (40mm x 40mm Standard board) ('
SOT-25 600 (40mm x 40mm Standard board ) ("
760 (JESD51-7 board )"
Power
o Pd 500 mw
Dissipation SOT-89
1000 (40mm x 40mm Standard board ) ¢
120
USP-6C 1000 (40mm x 40mm Standard board) ")
1250 (JESD51-7 board )('"
Operating Ambient .
Topr -40 ~ 85 C
Temperature
Storage Temperature Tstg -55 ~ 125 °C

* Define as Vss with a standard of all the voltage.

") The power dissipation figure shown is PCB mounted and is for reference only.
Please refer to PACKAGING INFORMATION for the mounting condition.
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XC9110/XC9111

Series
XC9111Axx1MR Ta =25C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT |CIRCUIT
Output Voltage Vourt Connected to external components x0.975 | Vourt | x1.025 \% @
Output Voltage Temperature AVout Connected to external components ) +100 ) ppm/ 0
Characteristics AVour + Atopr - 40°C=Topr=85°C = °c
Maximum Input Voltage VIN 10 - - \Y @
. louT=1mA,
Operating Start Voltage VsT1 Connected to external components - 0.8 0.9 \% @
Oscillation Start Voltage VsT12 Applied 0.8V to Vour, Vpull=1.0V - - 0.8 \% @
Operating Hold Voltage VHLD lour=1maA, 0.7 - - \Y @
P 9 9 Connected to external components )
Input Current at No Load IIN louT=0mA (*1) - E1-1 E1-2 uA @
Supply Current 1 (*2) IDD1 Applied (output voltage % 0.95) to Vout - E2-1 E2-2 UA @
Supply Current 2 IbD2 Applied (output voltage+0.5) to Vout - E3-1 E3-2 UA @
Lx Switch ON Resistance RSWON Same as Ipbp1, VLx=0.4V (*3) - E4-1 E4-2 Q @
Lx Leak Current ILxL Same as Ibp2, VLx=7V - - 1 UA ©)
Duty Ratio DTY Same as Ibp1, measure Lx waveform E7-1 E7-2 E7-3 % @)
. lout=1mA, measure Lx ON time.
Duty Ratio 2 DTY2 Connect to external components 48 56 64 % @
Maximum Oscillation foscmax Same as Ipp1 85 100 115 kHz @
Frequency
Maximum Osciliation f Same as Iop1 153 | 180 | 207 | kHz | @
Frequency 2 OSCMAX2
. . Same as Ibp1, VLx when max. oscillation
Lx Limit Voltage (*4) VixLMT frequency is more than double 0.7 - 1.1 \% @
Efficiency (*5) EFFI Connect to external components - E8 - % @

Test condition : Unless otherwise specified, VIN=VouT X 0.6, lout=<C1(*)>, Vpull=5.0V
NOTE:
*1: TOREX SBD, XBS104S14R-G is used, reverse current IR < 1 £ A (when reverse voltage VR = 10V is applied), in case of using selected

*2:

*3:
*4:
*5:
*6:

parts.

Supply Current 1 is the value when the IC is constantly switching.

In actual operation, the oscillator periodically switches, resulting in

lower power consumption. Please refer to Input Current (IIN) under no load condition for the actual current, which is supplied from the

input power supply (VIN).

Lx switch ON resistance can be calculated by (Vix x Rp) / (Vpull - VLx).

The Lx limit voltage function becomes stable when Vour is over 2.0V.

EFFI={[output voltage] x (output current)} / [(input voltage) X (input current)] x 100

Please be aware of the absolute maximum ratings of the external components.

* Change Vpull so that VLx will become 0.4V.

TOIREX
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XC9110/XC9111 series

BELECTRICAL CHARACTERISTICS (Continued)

XC9111Bxx1MR Ta = 25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT |CIRCUIT
Output Voltage Vout Connected to external components x0.975 Vout | x1.025 \% ®
Output Voltage AVout Connected to external components ) +100 ) ppm/ ®

Temperature Characteristics | AVour * Atopr - 40°C=Topr=85°C - °c
Maximum Input Voltage VIN 10 - - V -
Operating Start Voltage VsT1 lour=1mA, Connected to external - 0.8 0.9 \Y ®

components
Oscillation Start Voltage VsT12 Applied 0.8V to Vout - - 0.8 V @
. lout=1mA,
Operation Hold Voltage VHLD Connected to external components 0.7 . ) v ©
Supply Current 1 (*1) IDD1 Applied (output voltage x 0.95) to Vout - E2-1 E2-2 UA @
Supply Current 2 IbD2 Applied (output voltage+0.5) to Vout - E3-1 E3-2 UA @
EXT ‘H’ ON Resistance REXTH Same as Ipp1, VEXT=VouT-0.4V (*2) - E5-1 E5-2 Q @
EXT ‘L’ ON Resistance REXTL Same as Ipp1, VEXT=0.4V (*3) - E6-1 E6-2 Q @)
Duty Ratio DTY Same as Ipb1, measure Lx waveform E7-1 E7-2 E7-3 % @
. lout=1mA, measure Lx ON time.
Duty Ratio 2 DTY2 Connect to external components 48 56 64 % ®
Maximum Oscillation fosemax Same as IpD1 85 100 115 kHz @
Frequency
Maximum Oscillation
foscmax 2 Same as IpD1 153 180 207 kHz @
Frequency 2
Efficiency (*4) EFFI Connect to external components - E9 - % ®

Test condition : Unless otherwise specified, VIN=VouT X 0.6, lout=<C1(*)>

NOTE:

*1: Supply Current 1 is the value when the IC is constantly switching.

lower power consumption.

*2: EXT ‘H’ ON resistance can be calculated by (0.4 x Rp) / ( VEXT — Vpull).
*3: EXT ‘L’ ON resistance can be calculated by (VExT x Rp) / ( Vpull- VEXT).

*4: EFFI={[output voltage] x (output current)} / [(input voltage) X (input current)] X 100

*5: Please be aware of the absolute maximum ratings of the external components.

* Change Vpull so that VexT will become 0.4V.

* Change Vpull so that VexT will become Vout-0.4V.

In actual operation, the oscillator periodically switches, resulting in
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XC9110/XC9111

Series

BELECTRICAL CHARACTERISTICS (Continued)

XC9110Cxx1MR, XC9111Cxx1MR Ta =25C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT | CIRCUIT
Output Voltage Vout Connect to external components x0.975 | Vout %x1.025 \% @
Output Voltage AVout Connect to external components ) +100 ) ppm/ D

Temperature Characteristics |AVour = Atopr - 40°C=Topr=85°C - °c
Maximum Input Voltage VIN 10 - - \Y @
Operation Start Voltage VsT1 lour=1mA, connect to external - 0.8 0.9 \Y Q)

components
Oscillation Start Voltage VsT12 Applied 0.8V to Vour, Vpull=1.0V - - 0.8 \% @
Operation Hold Voltage VHLD lour=1mA, connect to external 0.7 - - \% @
components
Input Current IIN lout=0mA (*1) - E1-1 E1-2 UA @
Supply Current 1 (*2) IDD1 Applied (output voltage x 0.95) to Vout - E2-1 E2-2 uA @
Supply Current 2 IbD2 Applied (output voltage+0.5V) to Vout - E3-1 E3-2 uA @
Lx Switch ON Resistance RswoN Same as Ibbp1, Vix=0.4V (*3) - E4-1 E4-2 Q @
Lx Leak Current ILxL Same as Ibp2, VLx=7V - - 1 UA ©)
Duty Ratio DTY Same as Ipb1, measure Lx waveform E7-1 E7-2 E7-3 % @
. lout=1mA, measure Lx ON time (XC9111
Duty Ratio 2 DTY2 only) Connect to external components 48 56 64 % @
Maximum
Oscillation Frequency foscmax Same as Ipp1 85 100 115 kHz @
Maximum
Oscillation Frequency 2 foscmax 2 Same as Ibp1 (XC9111 only) 153 180 207 kHz @
Stand-by Current ISTB Same as Ibp1, VCE=0V - - 0.50 UA @
CE “High” Voltage VCEH Same as Ibb1, determine Lx oscillation 0.75 - - V @
CE “Low” Voltage VCEL Same as Ibp1, determine Lx shut-down - - 0.20 \% @
CE “High” Current ICEH Same as Ibb1, Vce=Vout X 0.95 - - 0.25 LA ®
CE “Low” Current ICEL Same as Ipb1, VCE=0V - - -0.25 uA ®
. . Same as Ibb1, when max. oscillation
Lx Limit Voltage (*4) VLxLMT frequency is more than double. 0.7 - 1.1 \Y, @
Efficiency (*5) EFFI Connect to external components - E8 - % @

Test condition : Unless otherwise specified, connect CE to Vourt, VIN=VouT X 0.6, lout=<C1(*)>, Vpull=5.0V

NOTE:

*1: TOREX SD, XBS104S14R-G is used, reverse current IR < 1 4 A (when reverse voltage VR = 10V is applied), in case of using selected
parts.

*2: Supply Current 1 is the value when the IC is constantly switching. In actual operation, the oscillator periodically switches, resulting in
lower power consumption. Please refer to Input Current (IIN) under no load condition for the actual current, which is supplied from the
input power supply (VIN).

*3: Lx switch ON resistance can be calculated by (Vix x Rp) / (Vpull - Vix). * Change Vpull so that Vix will become 0.4V.

*4: The Lx. limit voltage function becomes stable when Vout of the XC9110/9111 series is over 2.0V.

*5: EFFI={[output voltage] X (output current)} / [(input voltage) X (input current)] x 100

*6: Please be aware of the absolute maximum ratings of the external components.

TOIREX
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XC9110/XC9111 series

BMELECTRICAL CHARACTERISTICS (Continued)

XC9110Dxx1MR, XC9111Dxx1MR Ta =25C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT |CIRCUIT
Output Voltage Vourt Connect to external components x0.975 Vout | x1.025 \% ®
Output Voltage AVout Connect to external components } +100 ) ppm/ ®

Temperature Characteristics | AVour - Atopr - 40°C=Topr=85C - °c
Maximum Input Voltage VIN 10 - - V -
Operation Start Voltage VsT1 lour=1mA, connect to external - 0.8 0.9 \% ®

components
Oscillation Start Voltage VsT12 Applied 0.8V to Vout - - 0.8 \% @
Operation Hold Voltage VHLD lour=1mA, connect to external 0.7 - - \% ®

components
Supply Current 1 (*1) IDD1 Applied (output voltage x 0.95) to Vout - E2-1 E2-2 uA @
Supply Current 2 IDD2 Applied (output voltage+0.5V) to Vout - E3-1 E3-2 UA @
EXT H ON Resistance REXTH Same as Ibp1, VEXT=VouT-0.4(*2) - E5-1 E5-2 Q @
EXT L ON Resistance REXTL Same as Ipb1, VEXT=0.4V(*3) - E6-1 E6-2 Q @
Duty Ratio DTY Same as Ibb1, measure Lx waveform E7-1 E7-2 E7-3 % @

. lout=1mA, measure Lx ON time (XC9111

Duty Ratio 2 DTY2 only) Connect to external components 48 56 64 % ®
Maximum Oscillation foscmax Same as Ipp1 85 100 115 kHz @
Maximum Oscillation fosomax 2 Same as Ibb1 (XC9111 only) 153 180 207 kHz @
Standby Current ISTB Same as Ipb1, VCE=0V - - 0.50 uA ®
CE “High” Voltage VCEH Same as Ibbp1, determine Lx oscillation 0.75 - - V
CE “Low” Voltage VCEL Same as Ipb1, determine Lx shut-down - - 0.20 \Y
CE “High” Current ICEH Same as Ipb1, Vce=Vout X 0.95 - - 0.25 uA ®
CE “Low” Current ICEL Same as Ipbp1, VCE=0V - - -0.25 UA ®
Efficiency (*4) EFFI Connect to external components - E9 - % ®

Test condition : Unless otherwise specified, connect CE to Vour, VIN=VouT X 0.6, lout=<C1(*)>

NOTE:

*1: "Supply Current 1" is the value when the IC is constantly switching.

power consumption.

*2: EXT H ON resistance can be calculated by (0.4 x Rp) / (VEXT - Vpull).
*3: EXT L ON resistance can be calculated by (VEXT x Rp) / (Vpull - VEXT).

*4: EFFI={[output voltage] x (output current)} / [(input voltage) X (input current)] x 100

*5: Please be aware of the absolute maximum ratings of the external components.

* Change Vpull so that VexT will become VouT-0.4V.
* Change Vpull so that VExT will become 0.4V.

In actual operation, the oscillator periodically switches, resulting in lower
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XC9110/XC9111

Series
BMELECTRICAL CHARACTERISTICS (Continued)
XC9110ExxTMR, XC91M11Exx1MR

Ta = 25°C

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT |CIRCUIT
Output Voltage Vourt Connect to external components x0.975 Vout | x1.025 \% @
Output Voltage AVout Connect to external components ) +100 ) ppm/ D

Temperature Characteristics | AVour - Atopr - 40°C=Topr=85°C - °c
Maximum Input Voltage VIN 10 - - V -
Operation Start Voltage V/sT1 lour=1mA, connect to external - 0.8 0.9 Vv @
components
Oscillation Start Voltage VsT2 Applied 0.8V to Vour, Vpull=1.0V - - 0.8 \% @
Operation Hold Voltage VHLD lour=1mA, connect to external 0.7 - - \% @
components
Input Current IIN lout=0mA (*1) - E1-1 E1-2 UA @
Supply Current 1 (*2) IDD1 Applied (output voltage x 0.95) to Vout - E2-1 E2-2 uA @
Supply Current 2 IbD2 Applied (output voltage+0.5V) to Vout - E3-1 E3-2 UA @
Lx Switch ON Resistance RswoN Same as Ibbp1, Vix=0.4V (*3) - E4-1 E4-2 Q @
Lx Leak Current ILxL Same as Ibb2, VLx=7V - - 1 uA ©)
Duty Ratio DTY Same as Ibb1, measure Lx waveform E7-1 E7-2 E7-3 % @
. lout=1mA, measure Lx ON time
Duty Ratio 2 DTY2 (XC9111 only) Connect to external 48 56 64 % )
Maximum Oscillation foscmax Same as |bD1 85 100 115 kHz @
Maximum Oscillation foscmax 2 Same as Ipb1 (XC9111 only) 153 180 207 kHz @
L . Same as Ibb1, VLx when max. oscillation

Lx Limit Voltage (*4) VLxLMT frequency is more than double. 0.7 - 11 Vv @
Efficiency (*5) EFFI Connect to external components - E8 - % @

Test condition : Unless otherwise specified, connect Vobp to Vour, VIN=VouT X 0.6, lout=<C1(*)>, Vpull=5.0V
NOTE:

*1: TOREX SD, XBS104S14R-G is used; reverse current IR < 1 ¢ A (when reverse voltage VR = 10V is applied), in case of using selected
parts.

*2: "Supply Current 1" is the value when the IC is constantly switching. In actual operation, the oscillator periodically switches, resulting
in lower power consumption. Please refer to Input Current (IIN) under no load condition for the actual current, which is supplied from
the input power supply (VIN).

*3: Lx switch ON resistance can be calculated by (Vixx Rp) / (Vpull - Vix). * Change Vpull so that Vix will become 0.4V.

*4: The Lx limit voltage function becomes stable when Vout of the XC9110/9111 series is over 2.0V.

*5: EFFI={[output voltage] % (output current)} / [(input voltage) X (input current)] x 100

*6: When using Vbb and VouT separately, please set the voltage range of Vbp from 1.5V to 10V.

The IC operates from Vbb=0.8V, but output voltage and oscillation frequency will be stable when Vbb=1.5V or more.

*7: Please be aware of the absolute maximum ratings of the external components.

TOIREX
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XC9110/XC9111 series

BELECTRICAL CHARACTERISTICS (Continued)

XC9110Fxx1MR, XC9111Fxx1MR

Ta =25C

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT [CIRCUIT
Output Voltage Vourt Connect to external components %x0.975 Vout | x1.025 \% ®
Output Voltage AVout Connect to external components ) +100 ) ppm/ ®

Temperature Characteristics | Avour - Atopr - 40°C=Topr=85°C - °Cc
Maximum Input Voltage VIN 10 - - \% -
Operation Start Voltage VsT1 lour=1mA, connect to external - 0.8 0.9 \% ®
components
Oscillation Start Voltage VsT12 Applied 0.8V to Vout - - 0.8 \% @
Operation Hold Voltage VHLD lour=1mA, connect to external 0.7 - - \% ®
components
Supply Current 1 (*1) IDD1 Applied (output voltage x 0.95) to Vout - E2-1 E2-2 uA @
Supply Current 2 IDD2 Applied (output voltage+0.5V) to Vout - E3-1 E3-2 UA @
EXT H ON Resistance REXTH Same as Ibp1, VEXT=VouT=-0.4V (*2) - E5-1 E5-2 Q @
EXT L ON Resistance REXTL Same as Ibb1, VEXT=0.4V (*3) - E6-1 E6-2 Q @
Duty Ratio DTY Same as Ibp1, measure Lx waveform E7-1 E7-2 E7-3 % @
. lout=1mA, measure Lx ON time

Duty Ratio 2 DTY2 (XC9111 only) Connect to external 48 56 64 % ®
Maximum Oscillation foscmax Same as IpD1 85 100 115 kHz @
Maximum Oscillation foscmax 2 Same as Ipb1 (XC9111 only) 153 180 207 kHz @
Efficiency (*4) EFFI Connect to external components - E9 - % ®

Test condition : Unless otherwise specified, connect Vb to Vour, VIN=VouT X 0.6, lout=<C1(*)>

NOTE:

*1: "Supply Current 1" is the value when the IC is constantly switching.

in lower power consumption.

*2: EXT H ON resistance can be calculated by (0.4 x Rp) / (VEXT - Vpull).
*3: EXT L ON resistance can be calculated by (VExT x Rp) / (Vpull - VEXT).

*4: EFFI={[output voltage] X (output current)} / [(input voltage) X (input current)] x 100

*5: When using VbD and VouT separately, please set the voltage range of Vbbp from 1.5V to 10V.

The IC operates from Vbb=0.8V, but output voltage and oscillation frequency will be stable when Vbp=1.5V or more.

*6: Please be aware of the absolute maximum ratings of the external components.

* Change Vpull so that VexT will become VouT-0.4V.
* Change Vpull so that VExT will become 0.4V.

In actual operation, the oscillator periodically switches, resulting
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XC9110/XC9111
Series

BELECTRICAL CHARACTERSTICS (Continued)

@® Ipp2. RExTH. REXTL. DTY Chart

SYMBOL E2-1 | E2-2 E1-1 | E1-2 E3-1 | E3-2 E4-1 | E4-2 | E51 | E5-2 | E6-1 | E6-2
Input Current Lx Switch EXTH EXTL

PRI TR | Sz Sl (F;\lo Load) Sl S 2 ON Resistance | ON Resistance | ON Resistance

UNIT (LA) (1A) (1A) () () ()
SETTING IDD1 IIN IDD2 RswoN REXTH REXTL
VOLTAGE TYP. MAX. TYP. MAX. TYP. MAX. TYP. | MAX. | TYP. | MAX. | TYP. | MAX.

1.5 7.7 15.1

16 80 | 156 42 | 63 | 160 | 240 | 67 | 101

1.7 8.3 16.2 43 86 1.9 3.5

1.8 8.6 16.8 ) ) )

1.9 8.9 17.5

50 93 182 39 3.5 5.3 108 162 52 78

2.1 9.7 18.9

2.2 10.1 19.7 4.4 8.8 4.0

2.3 10.5 20.6 20 3.2 4.8 91 137 45 68

2.4 11.0 21.5 )

25 11.5 22.5 4.5 9.1 4.1

2.6 12.0 23.5

2.7 12.5 24.5

2.8 13.1 25.6

59 137 26.8 4.6 9.3 4.2 2.8 4.2 70 105 38 57

3.0 14.3 28.0 2.1

3.1 15.0 29.3

3.2 15.7 30.6 4.7 9.5 4.3

3.3 16.4 31.9

3.4 171 33.3

3.5 17.8 34.8 4.8 9.7 4.4

3.6 18.6 36.3

3.7 19.4 37.9 2.2

3.8 20.3 39.5

3.9 214 | 414 ] 20 | 100 45

4.0 22.0 42.8

4.1 22.9 44.5

4.2 23.8 46.3 51 10.2 4.6 25 3.8 59 89 33 50

4.3 24.8 48.2 23

4.4 25.7 50.0 )

4.5 26.7 52.0 5.2 10.4 4.7

4.6 27.7 53.9

4.7 28.8 56.0

4.8 29.8 58.0

4.9 30.9 60.1 53 106 48

5.0 31.7 63.4 2.4

5.1 32.3 64.7

5.2 32.9 65.9 5.4 10.8 4.9

5.3 33.5 67.1

5.4 34.1 68.3

5.5 34.7 69.5 55 11.1 5.0

5.6 35.3 70.7

5.7 36.0 72.0 2.5

5.8 36.5 73.1

5.9 37.1 74.3 56 1.3 5.1

6.0 37.7 75.5

6.1 38.4 76.8

6.2 38.9 77.9 5.7 11.5 5.2 21 32 40 60 24 36

6.3 39.5 79.1 26

6.4 40.2 80.4 )

6.5 40.8 81.6 5.8 11.7 5.3

6.6 41.3 82.7

6.7 42.0 84.0

6.8 42.6 85.2

6.9 232 86.4 6.0 12.0 2.7 5.4

7.0 43.7 87.5

TOIREX
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XC9110/XC9111 series

BELECTRICAL CHARACTERSTICS (Continued)

@® lout, DTY, EFFI Chart

SYMBOL C1 E71 | E72 | E73 ES8 | E9
OUTPUT EFFICIENCY

PARAMETER | c)RRENT BN (RAUIS XCO110 | XC9111 | XC9110 | XCO111

UNIT (mA) %) (%)
SETTING oot DTY EFFI
VOLTAGE MIN. TYP. MAX. TYP.

15 75

16 8.0

17 8.5 60 75 60 75

18 9.0

1.9 95

2.0 10.0

21 10.5

22 1.0

23 5

24 12.0

2 129 65 79 61 75

26 13.0

27 135

28 14.0

2.9 125

3.0 30.0

31 31.0

3.2 32.0

33 33.0 70 75 80

3.4 34.0

24 S0 77 82 77 82

36 36.0

37 37.0

3.8 38.0

3.9 39.0

4.0 40.0

41 41.0

4.2 42.0

43 43.0

44 44.0

- a0 80 86 80 83

46 46.0

47 47.0

48 48.0

49 49.0

5.0 50.0

51 51.0

52 52.0

53 53.0

54 54.0

55 55.0

56 56.0

57 57.0

58 58.0

59 59.0

6.0 60.0 82 88 82 85

6.1 61.0 68 73 78

6.2 62.0

63 63.0

6.4 64.0

65 65.0

6.6 66.0

6.7 67.0

6.8 68.0

6.9 69.0

7.0 70.0
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XC9110/XC9111

Series
B TYPICAL APPLICATION CIRCUITS
@A type circuit @B type circuit
nnnn 5D VouT
m, L é ©
(TOP VIEW)
: Ca
. i S0T-23 i o o (TOP VIEW) *
Y = S0T-23
—I7 ] =7 - oI,
VouTt Re rj !il {Tantalum)
. ']
sD II o
(Tantalum}
L: 100 ¢H 777G, CR54, SUMIDA) L: 47 4 H (Coil, CR54, SUMIDAPZ. “"°
SD: XBS104S14R-G (Schottky type, TOREX) SD: XBS104S14R-G (Schottky type, TOREX)
CL: 16V, 47uF (Tantalum) CL: 16V, 47 1 F (Tantalum)
CIN: 16V, 47 uF (Tantalum) CIN: 16V, 47 u F (Tantalum)
RB: 500 Q
CB: 2200pF
Tr: 2SD1628
@C type circuit @D type circuit ¢
SD
VouT
Mm@ M—f s °
(TOP VIEW) cB m
VN + [CN e N + | en (TgOPT\;lsva +
— 17 H B | —Ir L,
| VguT RB L_‘d Tantalum)
Rk
CL
(Tantalum)
o 777 GND e GND
CE
L: 100uH (Coil, CR54,SUMIDA) L: 47uH (Coil, CR54,SUMIDA)
SD: XBS104S14R-G  (Schottky type, TOREX) SD: XBS104S14R-G  (Schottky type, TOREX)
CL: 16V, 47 uF (Tantalum) CL: 16V, 47uF (Tantalum)
CIN: 16V, 47 uF (Tantalum) CIN: 16V, 47 uF (Tantalum)
Re: 500Q
Cs: 2200pF
Tr: 2SD1628 (SANYO)
O type circuit @F type circuit .
Py VouTt
[4] L "JE <
ace vew cs N
VIN + |CN —_—
- H & & 77 S | YL T
| vgu'r RB m (Tantalum)
+ } d 4 ?
CL __VDQ
(Tantalum)
" 777 GND 777" GND
L: 100uH (Coil, CR54,SUMIDA) L: 47uH (Coil, CR54,SUMIDA)
SD: XBS104S14R-G  (Schottky type, TOREX) SD: XBS104S14R-G  (Schottky type, TOREX)
CL: 16V, 47uF (Tantalum) CL: 16V, 47uF (Tantalum)
CIN: 16V, 47 uF (Tantalum) CIN: 16V, 47 uF (Tantalum)
Re: 1kQ
Cs: 3300pF
Tr: 2SD1628 (SANYO)
TOIREX
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XC9110/XC9111 series

B OPERATIONAL EXPLANATION

The XC9110/9111 series are PFM controlled step-up DC/DC converter (A, C and E types) / controller ICs (B, D and F
types), which contain voltage reference source, PFM comparator, duty selector, PFM controlled OSC, VLx Limiter, driver
transistor and so on. With the XC9110 series, maximum duty ratio is set to 75% (maximum oscillation frequency=MAXfosc:
100kHz) making it suitable for use with large current operations. The XC9111 series automatically switches duty ratio
between 56% (MAXfosc: 180kHz) and 75% (MAXfosc: 100kHz) when it senses changes in load and can support both large
and small currents.

<Reference Voltage Source (Vref) >
The reference voltage source provides the reference voltage to ensure stable output voltage of the DC/DC converter.

< PFM Comparator >
The PFM comparator compares the feedback voltage divided by the internal split resistors with the internal reference
voltage. When the feedback voltage is higher than the reference voltage, PFM controlled OSC will be stopped. When the
feedback voltage is lower than the reference voltage, the PFM controlled OSC will be operated so that the output voltage
will be stable by sending a signal to the buffer drive circuit and controlling the internal or external driver transistor.

< Duty Selector >
With the XC9111 series, the duty selector automatically switches duty ratio between 56% and 75% when it senses
changes in load and can support both large and small currents.

< PFM Controlled Oscillator >
The PFM controlled OSC determines maximum oscillation frequency. The circuit generates the oscillation frequency of
100kHz at 75% duty and 180kHz at 56%.

< VLx Limiter>
The VLx circuit of the XC9110/9111 A, C and D types detects in-rush current and overcurrent, which flows from the Vout
pin to the Lx pin during short-circuit. In overcurrent, the driver transistor will be OFF. When the overcurrent state is
eliminated, the IC resumes its normal operation.

<Chip Enable Function>
The chip enable function of the XC9110/9111 C and D types enables the IC to be in shut down mode when a low level
signal is input to the CE pin. During the shutdown mode, the current consumption will be reduced to 0.5 1 A (MAX.).

<Separated Vbb/VouT>
With the separated VDD pin, the XC9110/9111 E and F types can be operated in both low and high voltage.
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XC9110/XC9111
Series

BEXTERNAL COMPONENTS

Tr.: *Using a MOSFET

XP151A13A0MR-G (N-ch Power MOSFET, TOREX)

Note : VGs breakdown voltage of this Transistor is 8V

so please be careful with the power supply voltage.

If the power supply voltage is over 6V, Please use the
XP151A12A2MR-G with a VGs breakdown voltage of 12V.

@®Re value example (when using NPN Transistor)

* Using a NPN Transistor

2SD1628 (SANYO)

Rs: 5002 (Adjust in accordance with load and Tr’s hFE.)
CB.: 2200pF (Ceramic)

CB =1/(2TTxRBxFOSCx 0.7 )

Vourt (V) louT (MA) VIN (V) RB (Q) Vour (V) louT (MA) VIN (V) RB (R)
1.8 10 1.2 4.5 3.3 5 1.2 6.5
1.8 10 1.5 6.0 3.3 5 15 6.5
1.8 30 1.2 2.0 3.3 10 1.2 5.0
1.8 30 1.5 2.0 3.3 10 15 4.5
1.8 50 1.2 1.2 3.3 30 1.2 3.5
1.8 50 1.5 1.5 3.3 30 15 3.5
*Tr.. 2SD1628

SD: XBS104S14R-G  (TOREX)
MA2Q735 (MATSUSHITA)

CL: 16V, 47 uF (Tantalum type, KYOCERA TAJ)

CIN: 16V, 47 uF (Tantalum type, KYOCERA TAJ)
16V, 220 1 F (Electrolytic Capacitor)

L:  <XC9110/9111A, C and E series (Transistor built-in)>

100 4 H
1004 H

(CR54,SUMIDA)
(CDRH6D28,SUMIDA)

BNOTES ON USE

<XC9110/9111B, D and F series(Transistor external)>
22uH, 47 4 H (CR54, SUMIDA)

1. Please do not exceed the value of stated absolute maximum ratings.

2. The DC/DC converter / controller IC's performance is greatly influenced by not only the ICs' characteristics, but also
by those of the external components. Care must be taken when selecting the external components.

3. The Lx limit voltage function becomes stable when VouT of the XC9110/9111C series is over 2.0V and the VDD of the

XC9110/9111E series is over 2.0V.

4. Make sure that the PCB GND traces are as thick as possible, as variations in ground potential caused by high ground
currents at the time of switching may result in instability of the IC.

5. Please mount each external component as close to the IC as possible and use thick, short connecting traces to reduce

the circuit impedance.

TOIREX
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XC9110/XC9111 series

BTEST CIRCUITS

Circuit @ Circuit ®
sD L
1 ]% e S
W""“B: C%u‘r x vout
R | N veE
Cv) + EVOL%D GSB I/I CV) E NC vyss E
me_ [ ne vss ]? —‘Vvou:l_ TUA uF |
| . ‘ : 1
Circuit @ Circuit ®
sD L
E:CE! E';(x"[ E-——l/\':{)/\, K
VOouT CcB n
— o + VPull ] El Sour w C)
4 VDD e osc CIN
<V> fA? | [ef] ne vss é CPEI T- Q) RL+ +—] vout! b +z71
vou?f Tﬂ.mr ]T ﬁzm_ ] ~e vss ]?
Circuit @ Circuit @
T Njwu, — N,
p . 4 &
VOouT | @: NG yss T ‘IV Cv) (‘P @: NC vss @
To.mF —_ To.m;
T vout
Circuit @ Circuit
=] —— I | R

VPull

'l
(]
Ilﬁ
2 Jﬂ

e
<External Combonents>
Circuit @ Circuit @
CIN: 47 1 F, 16V (Tantalum) Cp: 100uF (OS-CON, SANYO)
L: CR54,100uH (SUMIDA)
SD: XBS104S14R-G  (Schottky, TOREX)
CL: 47 uF, 16V (Tantalum) Circuit ®
CIN: 47 4 F, 16V (Tantalum)
Circuit® L: CR54,100uH (SUMIDA)
Rp: 3009 Tr: 2SD1628 (SANYO)
Rp: 10Q (For Lx ON Resistance CB: 2200pF
and measuring Lx Limit Current) RB: 500
Rp: 200Q (For measuring EXT ON Resistance) SD: XBS104S14R-G (Schottky, TOREX)
Cp: 100 F (OS-CON, SANYO) CL: 47 uF, 16V (Tantalum)
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XC9110/XC9111

Series
(1) Output Voltage vs. Output Current “Topr = 25°C
XC9111E181MR XC9110E181MR
L=100uH(CR54),CL:47uF(Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
9 SD:XBS104S14R 5 SD:XBS104S14R
S S
= 19 = 19
2 2
g g i 1_2V 1.5V
S 18— G 1.8 \
kel - 1.2y 8 VIN=0.9V
S 17 VIN=0.9V 1.5V g 17
3 5
[oX
< 16 2 16
o o
1.5 1.5
0 20 40 60 80 100 0 20 40 60 80 100
Output Current:oUT(mA) Output Current:IouT(mA)
XC9111E331MR XC9110E331MR
L=100uH(CR54),CL:47uF (Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
35 SD:XBS104S14R 35 SD:XBS104S14R
. 3.0v
S oV S i (\ ™\
E 3 \ E \ 15V \
S 2.4v S s [\ |12V \ 2.4y
&~ \ 1.5V s '
S s VIN=0.9V
o 1.2V &
g 2 \ S 2
5 5
£ 45 |LVIN=0OV £ 15
(©) @]
1 1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current:louT(mA) Output Current:loUT(mA)
XC9111E501MR XC9110E501MR
L=100uH(CR54),CL:47uF(Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
SD:XBS104S14R SD:XBS104S14R
5.1 51 —
oy
S S N
= 5 = 5 ‘\
3 3 alav
> 49 —_— S 2.7V 3.3V
s & “\\ ~— s 49
;g; \ 7V 23 4.2v §>
S 48 ‘ S 48
*g_ VIN=1.5 *g VINS1.5V
5 47 5 4.7
(@) @]
4.6 4.6
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current:loUT(mA) Output Current:louT(mA)
TOIREX
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XC9110/XC9111 series

BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(1) Output Voltage vs. Output Current (Continued)

*Topr = 25°C
XC9111F181MR XC9111F331MR
L=22uH(CR54),CL:47uF (Tantalum) L=22uH(CR54),CL:47uF(Tantalum)
20 SD:XBS104S14R, Tr:XP151A13A0M 38 SD:XBS104S14R, Tr:XP151A13A0M
g 1.9 —— g 3.6
3 _a—<\ 1.5V 3 3.0V
—
?5 18 VIN=1.2V % 34 <:
2 g T 24V
S 17 3 32 VIN=1/5V
5 =]
=3 g 3.0
8 1.6 8 .
1.5 2.8
0 100 200 300 400 0 100 200 300 400
Output Current:louT(mA) Output Current:louT(mA)
XC9111F501MR XC9111F181MR
L=22uH(CR54),CL:47uF(Tantalum) L=22uH(CR54),CL:47uF (Tantalum),CB:2200pF
5.1 SD:XBS104S14R, Tr:XP151A12A2M 20 SD:XBS104S14R, Tr:2SD1628,RB:100omh
< < ——— 1.5V
< 5.0 < 19
: Jav ==
~ VIN=0.9V 1.2v
> 40 [T > 18
% T~ 2.7 (X
©
g 48 VIN=2.4V g 17
5 =]
i=3 =3
8 4.7 8 1.6
4.6 1.5
0 100 200 300 400 0 100 200 300 400
Output Current:louT(mA) Output Current:louT(mA)
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XC9110/XC9111

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(2) Efficiency vs. Output Current
*Topr = 25°C
XC9111E181MR XC9110E181MR
L=100uH(CR54),CL:47uF (Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
100 SD:XBS104S14R 100 SD:XBS104S14R
< 80 \ 9 80
[} S—] u —~—
> 1.2V — ) NN —
Q VIN=0.9 ) 1.5V c VIN=0.9V TN 1.5V
S 40 g 40 ~
ey (&)
= = 1.2\
20 20
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Output Current:louT(mA) Output Current:louT(mA)
XC9111E331MR XC9110E331MR
L=100uH(CR54),CL:47uF (Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
100 SD:XBS104S14R 100 SD:XBS104S14R
\
< 80 \N \\ iy e & A\* 3.0V
= N—" 2.4y 3.0V m A \\ N
h 60 . b 60 \ \ 2.4V
> \\\ 1.5V > \ \1'5\/
< 40 A Iw [ 40
s | 3 ViN-o.ov
= - 1.2v kS I 1.2V
L 20 VIN=0.9V i} 20
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current:louT(mA) Output Current:louT(mA)
XC9111E501MR XC9110E501MR
L=100uH(CR54),CL:47uF (Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
100 SD:XBS104S14R 100 SD:XBS104S14R
~ 80 —~— —~ 80 ~
9 - 4.2V S ~ 4.2V
= VINEILSV [ a7y Bav < Uhdisy | 27V 33V
b 60 b 60 :
> >
2 2
o 40 & 40
o 3]
5 5
20 20
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current:louT(mA) Output Current:louT(mA)
TOIREX
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XC9110/XC9111 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(2) Efficiency vs. Output Current (Continued)

22/35

Efficiency:EFF1(%)

Efficiency:EFFI(%)

XC9111F181MR

L=22uH(CR54),CL:47uF (Tantalum)

100 SD:XBS104S14R, Tr:XP151A13A0M
80 sy
—_—— 15V
[ VINF1.2V
60 :
40
20
0
0 100 200 300 400
Output Current:louT(mA)
XC9111F501MR
L=22uH(CR54),CL:47uF (Tantalum)
100 SD:XBS104S14R, Tr:XP151A12A2M
2.7V,3.3V
80 VIN=2.4V
60
40
20
0
0 100 200 300 400

Output Current:louT(mA)

Efficiency:EFFI(%)

Efficiency:EFFI(%)

*Topr = 25°C
XC9111F331MR
L=22uH(CR54),CL:47uF (Tantalum)
SD:XBS104S14R, Tr: XP151A13A0M
100
3.0V
80 .
VNt sy 34V
60
40
20
0
0 100 200 300 400

Output Current:louT(mA)

XC9111F181MR
L=22uH(CR54),CL:47uF (Tantalum),CB:2200pF

100 SD:XBS104S14R, Tr:2SD 1628,RB: 1000hm

80
— 1.5V
60 — ~ \\\
VIN=0.9 1.2V

40
20
0

0 100 200 300 400

Output Current:louT(mA)




XC9110/XC9111

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(3) Ripple Voltage vs. Output Current *“Topr = 25°C
XC9111E181MR XC9110E181MR
L=100uH(CR54),CL:47uF (Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
120 SD:XBS104S14R 120 SD:XBS104S14R
S 100 < 100
E £
S 80 S 80 N
o ) // \
g 60 - \ & 60
=) \ o) [\// \
g % g
o 2 \ 1.2 1.5V
X 20 1.5V X 20 r-/v|N=0 Vv
| viN=09v &
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Output Current:loUT(mA) Output Current:loUT(mA)
XC9111E331MR XC9110E331MR
L=100uH(CR54),CL:47uF (Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
120 SD:XBS104S14R 140 SD:XBS104S14R
/
- 100 /| 3.0v — 120 I\
s / = [ N\
£ / £ 100
L. o
o o 80
g 60 A N ~
S - L 60 T
T 40 -// 1.5\ 2.4V 3 L Pl \~ 24V
Q Q
o 2
2 20 1.2V 2, {;//V 1.2V
VINF0.9V s VIN=0.9
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current:louT(mA) Output Current:louT(mA)
XC9111E501MR XC9110E501MR
L=100uH(CR54),CL:47uF (Tantalum) L=100uH(CR54),CL:47uF (Tantalum)
120 SD:XBS104S14R 120 SD:XBS104S14R
< 100 < 100
S
E t _
o o © 7\
g 60 ,/ 4.2V g 60 > 3.3V
o) XS]
> > j 2.7V
o 40 // o 40 /
g 27V g |/
20 o 20
VIN=1.5V V' viN=15
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Output Current:louT(mA) Output Current:louT(mA)
TOIREX
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XC9110/XC9111 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(3) Ripple Voltage vs. Output Current (Continued)

24/35

Ripple Voltage:Vr(mV)

Ripple Voltage:Vr(mV)

250

200

150

100

50

0

250

200

150

100

50

XC9111F181MR

L=22uH(CR54),CL:47uF (Tantalum)
SD:XBS104S14R, Tr:XP151A13A0M

VSTV -

4

>d

0 100 200 300 400
Output Current:louT(mA)
XC9111F501MR
L=22uH(CR54),CL:47uF (Tantalum)
SD:XBS104S14R, Tr:XP151A12A2M
,’_3.3
y/
/
VIN=2.4V
p—
0 100 200 300 400

Output Current:louT(mA)

<

Ripple Voltage:Vr(mV

Ripple Voltage:Vr(mV)

250

200

-
a
o

-
o
o

a
o

350
300
250
200
150
100
50
0

XC9111F331MR

L=22uH(CR54),CL:47uF (Tantalum)
SD:XBS104S14R,Tr:XP151A13A0M

2.4V
74/ 3.0V
/] g
Y VIN=1.5V
0 100 200 300

Output Current:louT(mA)

XC9111F181MR

400

L=22uH(CR54),CL:47uF (Tantalum),CB:2200pF
SD:XBS104S14R, Tr:2SD 1628,RB:1000hm
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~

12V_A
/
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D<>(/v IN=0.9V

/4
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Output Current:louT(mA)

400
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XC9110/XC9111

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
*Topr = 25°C
(4) Supply Current 1 vs. Output Voltage (5) Supply Current 2 vs. Output Voltage
XCO111E**1 XC9111E**1
80 VDD=VouTx0.95 5 VDD=VouT+0.5
< 70 T 45 L5
2 60 Topr=85°C // f‘é 4 Topr-gss C(::
P 25°C 2 ’
2 50 -40°C ,// ; o 3'§ 40°C
— —
5 30 /// 5 2
o e o I ———,
2 20 — — g 19
Q a 1
@ 10 'é B 05
0 0
15 25 35 45 55 65 15 25 35 45 55 65
Output Voltage:VouT(V) Output Voltage:VouT(V)
(6) Stand-by Current vs. Output Voltage (7) No Load Input Current vs. Output Voltage
XC9111C**1 XC9111E**1
L=100uH(CR54),CL:47uF (Tantalum)
05 80 SD:XBS104S14R
_ <
it:/ 0.45 ZD 70
@ 04 = 60
® 0.35 5] 85°C —
2003 & 50
5 o, 3wl
£ 025 = 40
] >
O 02 g 30
2 - L 5£0
3 061? 85°C ] 8§ 20 Topr= 42050 g
c . = _
8 [ Topi= 250_40%C _6| 10 VIN=VOUTX0.6
0 0
15 25 35 45 55 65 15 25 35 45 55 6.5
Output Voltage:VouT(V) Output Voltage:VouT(V)
(8) Lx Limit Voltage vs. Output Voltage (9) Lx Switch-ON Resistance vs. Output Voltage
XCO111E**1 XC9111Ex**1
11 VDD=VouT X 0.95 7 VDD=VouT1x0.95,VLx=0.4V
S ToprF85°C
E 4 — g ° 25°C
E: /// zZ 5 40°C
- — Q= A\
> 0.9 £p 4
o 25 AN
A G2 3 AN O ———
e Topf=85°C x % \\ ——
=2 25°C 5 2
£ o7 o 4
=5 0. -40°C e g
s
0.6 0
2 3 4 5 6 7 15 25 35 45 55 65
Output Voltage:VouT(V) Output Voltage:VOUT(V)
* The reason for the increase in the "no load input current" figure at Ta=85°C in the performance characteristics is
because of an increase in the reverse current of the Schottky diode and not because of abnormalities of the IC itself.
TOIREX
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XC9110/XC9111 series

BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(10) EXT H ON Resistance vs. Output Voltage

(12) Maximum Oscillation Frequency 1. vs. Output Voltage

EXT H ON Resistance:REXTH( Q)

300

250

200

150

100

50

200

175

150

125

100

75

50

25

0

XCO111F**1

VDD=VOUTx*0.95 VEXT=VOUT-0 4V

Topr=85°C
25°C

40°C

N

~——] —

15 2.5

3.5 45 5.5 6.5
Output Voltage:VOUT(V)

XC9111E*™1
VDD=VOUTx0.95
—
85°C
[Topr=259C
-40°C
1.5 25 35 4.5 55 6.5

Qutput Voltage:VOUT(V)

(14) Duty Ratio 1 vs. Output Voltage

26/35

Duty Ratio1:DTY 1(%)

XC9111E**1
VDD=VOUTx0.95
100
95
20 Toprz85°C
25°C
85 Ho°C
80
75 — ——— .
70
65
60
55
50
1.5 25 35 45 5.5 6.5

*Topr = 25°C

(11) EXT L ON Resistance vs. Output Voltage

140

120

-
(=]
o

80

60

40

EXT L ON Resistance:REXTL( Q

20

0

XCO111F**1
VDD=VOUTx0.95 VEXT=0.4V
Topr=85°C
259C
-40°C
\\
\—...
—_

\\._""—'—--'—""'—-—-____.
1.5 2.5 3.5 4.5 5.5 6.5

Oulpui Voltage:VOUT(V)

(13) Maximum Oscillation Frequency 2 vs. Output Voltage
XCO111E**1

300

250

200

150

100

50

VDD=VOUTx0.95

85°C

Topr=25pC

1.5

25 3.5

4.

5 5.5 6.5

Output Voltage:VOUT(V)

(15) Duty Ratio 2 vs. Output Voltage

80
75
70
65
60
86
50
45
40
35
30

Duty Ratio2: DTY2(%)

XC9111E**1
VDD=VOUTx%0.95
Topr=85°C
25°C
-40°C
S —
1.5 2.5 35 4.5 55 6.5




XC9110/XC9111

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued) .
*Topr = 25°C
(16) Output Voltage vs. Ambient Temperature (17) CE “H”, “L” Voltage vs. Output Voltage
XC9111E331 XC9111C#*1
35 0.80 VDD=VouT1x0.95
s S0.70
= 3.4 = -40°C
3 3 0.60
7 33 = 0.50
o J— [} X
o ()]
s & 0.40 Y \
S 32 £030 \
= il Topr=25°C
= 3.1 -~0.20
3 3 T
o VIN=1.98V EIJ 0.10
3 IOUT=30mA O 0.00
-50 -20 10 40 70 100 15 25 35 45 55 65
Ambient Temp:Ta(°C) Output Voltage:VouT(V)
(18) Operation Start Voltage vs. Ambient Temperature (19) Oscillation Start Voltage vs. Ambient Temperature
XC9111E331 XC9111E331
L=100uH(CR54),CL=47uF (Tantalum)
- 1 SD:XBS104S14R 1 VOUT=0.8V
\>-’ 0.9 -~ % 0.9
'Q 0.8 \\\ ® 0.8
> N >
g 07 ~ o 0.7
@ SN &
= 0.6 ~ = 0.6 \\
) SN o N
2 05 > 05 ~
5 0.4 % 0.4 \\
5 0.3 s 0.3 ~
35 02 = g 02
g 0.1 louT=1.0mA = 04
o o © 9
-50 -20 10 40 70 100 -50 -20 10 40 70 100
Ambient Temp:Ta(°C) Ambient Temp:Ta(°C)
(20) Operation Hold Voltage vs. Ambient Temperature
XC9111E331
0.6
0.5
g < —
2 F 04
S % 0.3
5
g < o2
o= louT=1.0mA
0.1
0
-50 -20 10 40 70 100
Ambient Temp:(°C)
TOIREX
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XC9110/XC9111 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(21) Load Transient Response
*Topr = 25°C

XC9111E331 XC9111E331
VIN=2.4V, VDD=VOUT, IOUT=0.1mA <> 50mA VIN 2 4V VDD—VOUT IOUT—O TmA < 50mA

cH1 fhafin 13.3v
CH1 ol | AT
R e 50m : : 150mA
,___,_? ----- EERRREE o g'""' """é """""" it : - 5 = - ] ":F' é
o et L O e [V 1) oY ) SIS S S mnsns J0.1mA

100psec/div 100usec/div
CH1:VOUT AC-COUPLED, 50mV/div CH1:VOUT AC-COUPLED,50mV/div
CH2:10UT,25mA/div CH2:10UT,25mA/div

XCIM111E331 XCOM111E331
VIN= 2 4V VDD VOUT,IOUT=1mA < 100mA VIN=2.4V,VDD=VOUT,IOUT=1mA® 100mA

TTTTTTTTT BRI R R LR AR R RARE LI L e B
i i b H . ' 1 i i . v A

3.3V
CH1 CH1

] | = i
AT RERE R R RN

- Z o 100MA 100mA
P L P :
R e e e R S S R R S R WA 11mA

100usec/div 400usec/div
CH1:VOUT AC-COUPLED,50mV/div CH1:VOUT AC-COUPLED,50mV/div

CH2:10UT,50mA/div CH2:10UT, 50mA/div

XC9111E181 X09111E181
VIN 1 5V VDD VOUT,IOUT=0. 1mA<—>50mA

LB T LR RERR T
F '

J1.8v 1.8v

CH1 CH1

450mA

150mA

cH2 | ~404mA  CH [T s sasasstssd 0. 1A

200psecl‘d|v 400usec/div
CH1:VOUT AC-COUPLED,50mV/div CH1:VOUT AC-COUPLED, 50mV/div
CH2:10UT,25mA/div CH2:10UT,25mA/div
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XC9110/XC9111
Series

BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(22) Input Transient Response

XC9111E181
VIN=0V<1.5V,VDD=VOUT,IOUT=10mA

L LA = L L B R O

1.8V

CH1

1.5V

ov

[ARTENER.ENNL. SRR R (NN AR

CH2 [oes

200usec/div
CH1:VOUT, 1.0V/div
CH2:VIN,1.0V/div
XC9111E331
VIN=0V ¢ 1.5V, VDD=VOUT,IOUT=20mA
___________________ 43.3V

CH1

TTTrErFr T T T T T I T T TTTFrTT
i H H

1.5V

CH2 ov

TTT T T T

1

bl e by

cena b b b g by

400usec/div
CH1:VOUT,1.0V/div
CH2:VIN,1.0V/div

CH1

CH2

CH1

CH2

*Topr = 25°C

XC9111E501

VIN=0V 3.3V, VDD=VOUT IOUT=50mA

e
S O e 23 3
E s/f z P
R =
- . Jov
INNNENNENE NN ‘400vpisvec/‘d‘iv

CH1:VOUT,2.0V/div

CH2:VIN,1.0V/div

XC9111E331

E L et 3 3\/
: LI U fonnd 2.4
20N R B
[l sl L s gt i g oV

200usec/div
CH1:VOUT,1.0V/div

CH2:VIN,

1.0V/div

TOIREX
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XC9110/XC9111 series

BPACKAGING INFORMATION

For the latest package information go to, www.torexsemi.com/technical-support/packages

PACKAGE OUTLINE / LAND PATTERN THERMAL CHARACTERISTICS
SOT-23 SOT-23 PKG SOT-23 Power Dissipation
SOT-25 SOT-25 PKG SOT-25 Power Dissipation
SOT-89 SOT-89 PKG SOT-89 Power Dissipation
USP-6C USP-6C PKG USP-6C Power Dissipation
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https://www.torexsemi.com/technical-support/packages/
https://www.torexsemi.com/file/SOT-23/SOT-23-pkg.pdf
https://www.torexsemi.com/file/SOT-23/SOT-23-pd.pdf
https://www.torexsemi.com/file/SOT-25/SOT-25-pkg.pdf
https://www.torexsemi.com/file/SOT-25/SOT-25-pd.pdf
https://www.torexsemi.com/file/SOT-89/SOT-89-pkg.pdf
https://www.torexsemi.com/file/SOT-89/SOT-89-pd.pdf
https://www.torexsemi.com/file/USP-6C/USP-6C-pkg.pdf
https://www.torexsemi.com/file/USP-6C/USP-6C-pd.pdf

XC9110/XC9111
Series

B MARKING RULE

@SO0T-23

@ represents product series

MARK

FUNCTIONS

PRODUCT SERIES

5

Built-In Transistor

XC9111 AXXXXX

6

External Transistor

XC9111Bxxxxx

EI @ represents integer of output voltage and oscillation frequency

SOT-23 (TOP VIEW) OUTPUT VOLTAGE

MARK

fosc=100kHz

1.xX

2.X

3.x

4.x

5.x

6.x

7.x

N[O |WIN|—~

@ represents decimal point of output voltage and oscillation frequency

OUTPUT VOLTAGE

MARK

fosc=100KHz

x.0

0

x.1

X.2

x.3

x.4

x.5

x.6

x.7

x.8

x.9

O (N[ W|IN|—~

@ represents production lot number
0to 9, Ato Zrepeated (G, I, J, O, Q, W excluded)

TOIREX
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XC9110/XC9111 series

B MARKING RULE (Continued)

@SOT-25

@ represents product series

MARK FUNCTION PRODUCT SERIES
\ CE Tr. Built-in XC9I9110Cxxxxx
X CE External Tr. XC9110Dxxxxx
Y Vbp/Vout Tr. Built-in XCI110Exxxxx
Z Vbp/Vout External Tr. XCI110Fxxxxx
5 CE Tr. Built-in XC9111Cxxxxx
SOT-25 (TOP VIEW) 6 CE External Tr. XC9111Dxxxxx
7 VbD/VouTt Tr. Built-in XC9111Exxxxx
8 Vopp/VouT External Tr. XC9111FXXXXX

@ represents integer of output voltage and oscillation frequency

OUTPUT VOLTAGE

MARK

fosc=100kHz

1.x

2.X

3.x

4.x

5.x

6.x

7.x

N[O |WIN|—~

@ represents decimal point of output voltage and oscillation frequency

OUTPUT VOLTAGE

MARK

fosc=100kHz

x.0

x.1

X.2

x.3

x.4

x.5

X.6

x.7

x.8

x.9

O (NoojO|h[WIN|=|O

@ represents production lot number

0to 9, Ato Zrepeated (G, I, J, O, Q, W excluded)

32/35




XC9110/XC9111
Series

B MARKING RULE (Continued)

@S0T-89

(=]
O

ANARA

SOT-89 (TOP VIEW)

@ represents product series

MARK

FUNCTIONS

PRODUCT SERIES

5

Built-In Transistor

XCI111AXXXXX

6

External Transistor

XC9111Bxxxxx

@ represents integer of output voltage and oscillation frequency

OUTPUT VOLTAGE

MARK

fosc=100kHz

1.x

2.X

3.x

4.x

5.x

6.x

7.x

N[O WIN|~

@ represents decimal point of output voltage and oscillation frequency

OUTPUT VOLTAGE

MARK

fosc=100kHz

x.0

x.1

x.2

x.3

x.4

x.5

x.6

x.7

x.8

x.9

O (Noo|jO|h[WIN|=|O

@ represents production lot number

0to 9,Ato Zrepeated (G, |, J, O, Q, W excluded)

TOIREX

33/35



XC9110/XC9111 series

B MARKING RULE (Continued)

@USP-6C

@ represents product series

MARK PRODUCT SERIES
M XC9110xxx1Dx
N XC9111xxx1Dx

@ represents series type

MARK

FUNCTION

PRODUCT SERIES

USP-6C (TOP VIEW) C

CE

Tr. Built-in

XC911xCxx1Dx

CE

External Tr.

XC911xDxx1Dx

Vbb/VouTt Tr. Built-in

XC911xExx1Dx

D
E
F

Vbb/VouTt External Tr.

XC911xFxx1Dx

@ represents integer of output voltage

MARK

OUTPUT VOLTAGE

1.x

2.X

3.x

4.x

5.x

6.x

N[O |WIN|—~

7.x

@ represents decimal point of output voltage

MARK

OUTPUT VOLTAGE

x.0

x.1

X.2

x.3

x.4

X.5

X.6

x.7

x.8

O o(NoOjO|h[WIN|—|O

x.9

® represents oscillation frequency

MARK

OSCILLATION FREQUENCY

PRODUCT SERIES

1

x.0

XC911xxxx1Dx

® represents production lot number
0to 9, Ato Zrepeated (G, I, J, O, Q, W excluded)
* No character inversion used
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XC9110/XC9111

Series

The product and product specifications contained herein are subject to change without notice to
improve performance characteristics. Consult us, or our representatives before use, to confirm that
the information in this datasheet is up to date.

The information in this datasheet is intended to illustrate the operation and characteristics of our
products. We neither make warranties or representations with respect to the accuracy or
completeness of the information contained in this datasheet nor grant any license to any intellectual
property rights of ours or any third party concerning with the information in this datasheet.

Applicable export control laws and regulations should be complied and the procedures required by
such laws and regulations should also be followed, when the product or any information contained in
this datasheet is exported.

The product is neither intended nor warranted for use in equipment of systems which require
extremely high levels of quality and/or reliability and/or a malfunction or failure which may cause loss
of human life, bodily injury, serious property damage including but not limited to devices or equipment
used in 1) nuclear facilities, 2) aerospace industry, 3) medical facilities, 4) automobile industry and
other transportation industry and 5) safety devices and safety equipment to control combustions and
explosions. Do not use the product for the above use unless agreed by us in writing in advance.

Although we make continuous efforts to improve the quality and reliability of our products;
nevertheless Semiconductors are likely to fail with a certain probability. So in order to prevent personal
injury and/or property damage resulting from such failure, customers are required to incorporate
adequate safety measures in their designs, such as system fail safes, redundancy and fire prevention
features.

Our products are not designed to be Radiation-resistant.

Please use the product listed in this datasheet within the specified ranges.

We assume no responsibility for damage or loss due to abnormal use.

All rights reserved. No part of this datasheet may be copied or reproduced unless agreed by Torex
Semiconductor Ltd in writing in advance.

TOREX SEMICONDUCTOR LTD.

TOIREX
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