XC9143/XC9144 Series is Discontinued. TOIREX
XC91 43IXC91 44 Series //

18V 1.0A Synchronous Step-Up DC/DC Converters

ETR04027-003a

Y Green Operation-compatible

B GENERAL DESCRIPTION

The XC9143/44 series is a synchronous step-up DC/DC converter that incorporates two driver transistors required for switching
operation. The input voltage range can correspond to a wide range from a minimum of 1.3 V to a maximum of 16V.

Built-in low on-resistance driver transistor enable to supply with output current up to 400mA (Vout=12V, Vin=5.0V). Regarding
XC9144, since PFM operation is performed automatically in low output current region, it can support the output power with high
efficiency from light load to heavy load.

Since compensation components required for stable operation are built in, it is unnecessary to select external components or
perform constant design for phase compensation. Additionally, since each protection function, limit value, etc. are adjusted
internally, it is possible to reduce the number of external parts required for operation. Because the on-board package is compact
as USP-6C, it contributes to reducing the occupied area together with a small number of parts.

BAPPLICATIONS BMFEATURES

@Portable equipment Input Voltage Range 1 1.3V ~16.0V

@Beauty & health equipment Operation Start Voltage 2 1.7V (TYP,)

. Output Voltage Range 1 7.0V ~18.0V

®Wearable devices FB Voltage 1 1.0V (21.5%)

®Game & Hobby Oscillation Frequency :1.2MHz, 3.0MHz (£15%)

®PC Peripherals Efficiency :90% @ Vour=7V, Vin=3.3V, lour=200mA

@Devices with 2~10 Alkaline battery, 91% @ Vour=12V, Vin=5.0V, lour=200mA
Nickel Hydride battery, 88% @ Vour=12V, Vin=3.3V, lout=100mA
1~3 Lithium and Li-ion battery Output Current 1 400mA @ Vour=7V, Vin=3.3V@Ta=25°C

400mA @ Vout=12V, Vin=5.0V@Ta=25°C
200mA @ Vout=12V, Vin=3.3V@Ta=25°C

Control Mode : PWM (XC9143 Series)

Auto PWM/PFM (XC9144 Series)
Protection Circuits : Input Current Limit

: Thermal Shutdown
Functions : Inrush Current Prevention
Capacitor : Ceramic Capacitor
Operating Ambient Temperature :-40°C ~ 105°C
Package : USP-6C (1.8 x 2.0 x 0.6mm)
Environmentally Friendly : EU RoHS Compliant, Pb Free

B TYPICAL APPLICATION CIRCUIT B TYPICAL PERFORMANCE
CHARACTERISTICS

XC9143/XC9144 fosc=1.2MHz : Vour=7.0V
L=4.7uH(XGL4030-472ME), C,= 10yF x 4
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XC9143/XC9144 Series is
XC9143/XC9144 scries Discontinued.

BBLOCK DIAGRAM
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* Diodes inside the circuits are ESD protection diodes and parasitic diodes.
* XC9143 series support only PWM control.
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XC9143/XC9144 Series is Discontinued.

XC9143/XC9144

Series

BPRODUCT CLASSIFICATION

@ Ordering Information

XC9143BMD2B3@B-® : PWM control

XC9144BH2OR@®B®)-® : PWM/PFM automatic switching control
DESIGNATOR ITEM SYMBOL DESCRIPTION
00 Output Voltage 10 Output voltage can be adjusted in 7.0V to 18V
o C 1.2MHz
©) Oscillation Frequency D 3. OMHz
@B-@™ Packages (Order Unit) ER-G USP-6C (3,000pcs/Reel)

(") The "-G” suffix indicates that the products are Halogen and Antimony free as well as being fully EU RoHS compliant.
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XC9143/XC9144 Series is
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B PIN CONFIGURATION

GND 6 1 1
EN 5[ 12 Vour
FB 4 11 |2 BsT

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 GND pin.
B PIN ASSIGNMENT

PIN NUMBER PIN NAME FUNCTIONS
1 LX Switching Output
2 Vour Power Output
3 BST Boost for Switching
4 FB Output Voltage Feedback
5 EN Enable
6 GND Ground
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XC9143/XC9144 Series is Discontinued.

XC9143/XC9144

Series

BFUNCTION CHART

PIN NAME SIGNAL STATUS
L Stand-by
EN H Active
OPEN Undefined State(™

* Do not leave the CE pin open.

BABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATINGS UNITS
BST Pin Voltage Vest Vix-0.3~Vix+6.2 Vv
Lx Pin Voltage Vix -0.3 ~Vour + 0.3 0r 20" \%
Vour Pin Voltage Vour -0.3~20 \Y,
FB Pin Voltage Vrs -0.3~6.2 \Y,
EN Pin Voltage VEN -0.3~20 \Y,
Po""(eTraE'zs;g‘?t'o” Pd 1250 (JESD51-7 board) (2 mwW
Junction Temperature Tj -40 ~ 125 °Cc
Storage Temperature Tstg -55 ~ 125 °c
GND are standard voltage for all of the voltage.
" The maximum value should be either Vour+0.3V or 20V in the lowest.
(2 The power dissipation figure shown above is based upon PCB mounted and it is for reference only.
Please refer to PACKAGING INFORMATION for the mounting condition.
BRECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN. TYP. MAX. UNITS
Output Voltage Setting Range (") VouTSET 7.0 - 18.0 \Y
Input Voltage (" ViN 1.3 - 16.0 \Y
Lx Pin Current (2 ILx -5.0 - 5.0 A
EN Pin Voltage VEN 0.0 - 16.0 \Y
Operating Ambient Temperature Topr -40 - 105 °C
Input Capacitor (Effective Value) (2 CiN - 4.7 - uF
Output Capacitor Vourser = 9.0V oL - 9.0 - oF
(Effective Value) Voutser > 9.0V - 7.0 -
fosc = 1.2MHz, - 4.7 -
Inductor L uH
fosc = 3.0MHz - 2.2 -

GND are standard voltage for all the voltage.

() Please refer to NOTE ON USE for the recommended operating range for each product.

(2) Due to the Lx pin current, the junction temperature may cross over the maximum junction temperature.

Please use within the range that does not cross over the maximum junction temperature.
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XC9143/XC9144 Series is

XC9143/XC9144 scries Discontinued.

BELECTRICAL CHARACTERISTICS

Ta=25°C
SYMB
PARAMETER oL CONDITIONS MIN. TYP. MAX. UNITS | CIRCUIT
XC9143B10C 1.3 - 15.3
Input Voltage™" Vin XC9144B10C 1.3 - 16.0 \Y, Q)
XC9143B10D, XC9144B10D 1.3 - 11.7
Operation Start Voltage Vst lour=0mA, Ven>Venn, Reg2=10kQ - 1.7 2.3 \% )
Vour> V %x90%, (Vour-ViLo)/Vour<Duax,
Operation HOld VOItage(”‘) VHLD ouT OUTSET 0o ( ouT HLD) ouT MAX _ 13 _ V ®
lour=0mA, Ven>Venn
| Vee=1.1V, Vour=12V, fosc =1.2MHz - 55 65 pHA
QPFM
Vix=Vour (XC9144) fosc =3.0MHz - 85 110 LA
Quiescent Current ®
| Ves=1.1V, Vour=12V, fosc =1.2MHz - 0.25 0.34 mA
QPWM
Vix=Vour (XC9143) fosc =3.0MHz - 0.45 0.57 mA
Stand-by Current Iste | Ven=0V, Vour=12V - 5.0 10 LA @
FB Voltage Ves Vour=8V 0.985 1.000 1.015 \Y; ®
fosc =1.2MHz 1.02 1.20 1.38 MHz
Oscillation Frequency fosc Vour=8V 3
fosc =3.0MHz 2.55 3.00 3.45 MHz
Minimum Duty Cycle DMIN VFB:1 1V, VOUT=8V - - 0 % @
fosc =1.2MHz 89 95 - %
Maximum Duty Cycle Dwax Vee=0.9V, Vour=8V ©)
fosc =3.0MHz 86 92 - %
LX SW "H" On Resistance Rixn I.x=100mA, Voyr=8V USP-6C - 0.40 0.74 Q -
LX SW "L" On Resistance Rixt I.x=100mA, Voyr=8V USP-6C - 0.25 0.40 Q -
LX"H’ Leakage Current | I [ Ven=0V, Vour=12V, Vix=12V - 0.0 14 HA @
LX"L” Leakage Current ||_x|_|_ VEN=OV, VOUT=1 2V, V|_>(=OV - 0.0 1.6 }/LA @
fosc =1.2MHz
o 260 300 400 mA
PFM Switching Current | Vin=5.0V, Vourser=12V, L=4.7uH @
(XC9144) PM ] fosc =3.0MHz
400 500 700 mA
V|N:5.0V, VOUTSET=12V, L:22HH
fosc =1.2MHz
Vin=5.0V, V =12V, L=4.7uH
Current Limit I - T = 1600 | 2000 [ 3000 | mA ©)
fOSC =3.0MHz
V|N=5.0V, VOUTSET=12V7 L=22IJH
Thermal Shutdown Detect Trsp Vour=8V - 150 - °c Q)
Thermal Shutdown .
. Thvs Vour=8V - 25 - C )
Hysteresis
Ta=25°C
EN “H” Voltage Venn Vour=8V - 1.6 - 16.0 \Y, ®
Ta=-40~105°C"
Ta=25°C
EN “L” Voltage Vene Vour=8V - GND - 0.3 \Y ®
Ta=-40~105°C("
EN “H” Current leni | Vour=12V, Ven=16V - 3.0 4.0 HA @
EN “L” Current IENL VOUT=12V1 VEN=0V - 0.0 0.3 },LA @
FB “H” Current lren | Vour=12V, Veg=2V - 0.0 0.3 HA @
FB “L” Current |FBL VoUT=12V, VFB=0V - 0.0 0.3 },LA @

() Design value
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XC9143/XC9144 Series is Discontinued. XC9143IXC2;I:9:

B TYPICAL APPLICATION CIRCUIT

<Test Circuit @®>

Tout
Ipem, Iiim

1.2MHz : 4.7uH
3.0MHz : 2.2uH

<Test Circuit @>

N\ lopem Iopwi,Iste

BST Vour ®)
ILXLH,ILXLL I
J LX FB @ e
l EN GND
VLX VEN Ves VOUT____
1 ] I

<Test Circuit @>

Waveform Measurement Point

\ BST Vout
LX FB
Rouuvr EN GND
VeuLLue Ves VouTer
777
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B TYPICAL APPLICATION CIRCUIT / PARTS SELECTION GUIDE

XC9143/XC9144

Vout

Ciis
GND [X]
[Typical Examples] fosc = 1.2MHz
MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
Murata DFE322512F-4R7M=P2 4.7uH 3.2x25x1.2mm
L Coilcraft XGL4030-472ME 4.7uH 4.0x4.0x3.1mm
Sunlord SWPA4030S4R7MT 4.7uH 4.0x4.0 x3.0mm
TDK CLF5030NIT-4R7N-D 4.7uH 5.3x5.0 x 3.0mm
[Typical Examples] fosc = 3.0MHz
MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
Murata DFE252012F-2R2M=P2 2.2uH 25x2.0x1.2mm
Coilcraft XGL3520-222ME 2.2uH 3.5x3.2x2.0mm
L Tokyo Caill SHP0420P-F2R2NAP 2.2uH 4.0x4.0x2.0mm
Sunlord SWPA4030S2R2NT 2.2uH 4.0x4.0 x3.0mm
TDK SPM4020T-2R2M-LR 2.2uH 44 x4.1%x2.0mm
[Typical Examples] fosc = 1.2MHz, fosc = 3.0MHz
Conditions MANUFACTURER PRODUCT NUMBER VALUE SIZE(LxWxT)
CiNY - Murata GRM188R61E475KE11 4.7uF/25V 1.6 x 0.8 x 0.8mm
7V =Voutser=9V Murata GRM21BR61E226ME44 22uF/25V x 2
Murat: GRM21BR61E226ME44
9V<Voutser=11V wree 22uF/25V x 2
Murata GRM21BR61E106KA73 10uF/25V x 3 20 x 1.25 x
CL1-52 Murata GRM21BR61E226ME44 22uF/25V x 2 ' ]
11V<V, =14V 1.25mm
<Vourser Murata GRM21BR61E106KA73 10uF/25V x 4
Murat: RM21BR61E226ME44
14V <Vourser <18V urata G 6 6 22uF/25V x 3
Murata GRM21BR61E106KA73 10uF/25V x 5
Cest™ - - - 0.1uF/10V or more -

(*1) For Ci\, use a low ESR capacitor that ensures a capacitance equivalent to or greater than the recommended component.
(*2) For C,, use a low ESR capacitor that ensures a capacitance equivalent to or greater than the recommended component.

Please also note that the IC’s output voltage may become unstable with using such capacitors due to low effective capacitance value.

If using electrolytic capacitor in parallel for the CL, the inrush current may increase at startup and the output voltage may become unstable.
(*3) For Cgsr, Use a low ESR capacitor that ensures a capacitance of about 0.1uF at 5V.

If using capacitors with significantly different effective capacitance, efficiency may decrease and operation may become unstable at startup.
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XC9143/XC9144

Series

XC9143/XC9144 Series is Discontinued.

B TYPICAL APPLICATION CIRCUIT / PARTS SELECTION GUIDE

<Output voltage setting Value Vourser Setting >
The output voltage can be set by adding an external dividing resistor.
The output voltage is determined by the equation below based on the values of Rrs1 and Rrs2.

Voutser = Vrs % (Rre1 + Rrs2) / Rre2
However, Rre2 = 150kQ and Rre1 = 1MQ

Regarding to the available input / output voltage range, please refer to NOTES ON USE.

< Ces setting>
Set the value of the phase compensation capacitor Ces as the following fzfb =1/ (2 x 7w x Ces x Rra1).

fosc = 1.2MHz : fzfb = 1.0kHz ~ 4.0kHz
However, 68pF = Crs

fosc = 3.0MHz : fzfb = 2.0kHz ~ 6.0kHz
However, 47pF = Crs

If an output capacitance value out of the recommended range is used, stable operation may not be possible within the above
fzfb setting range. In that case, set the value referring to the following formula.

fzib=1/(2x 7w x(LxCL)" x 10)
<Recrs, Cis setting>
Depending on the PCB layout, switching noise can reduce load stability.
By inserting a resistor Rcrs in series with the Crs, it is possible to take measures against a decrease in load stability.

Set the resistance value of Rcrs as the following.

1.2MHz : 10MHz <1/(2 x m x Crs * Rcrg)
3.0MHz: 15MHz <1/(2x 71 x Crs % RcrB)

If the decrease in load stability does not improve with adding the Rces, place a ceramic capacitor Cis of about 0.1uF to
1uF near the Rra1.

[Setting Example of XC9143]

fosc = 1.2MHz fosc = 3.0MHz
Voutser Rrp1 RrBs2 Rcrs
Crs fzfb Crs fzfb
7.0V 60kQ (68kQ//510kQ) 10kQ 20Q 680pF 3.9kHz 470pF 5.6kHz
12.0V 110kQ 10kQ 20Q 680pF 2.1kHz 470pF 2.8kHz
15.0V 140kQ (200kQ//470kQ) 10kQ 20Q 680pF 1.6kHz 470pF 2.3kHz
18.0V 170kQ (220kQ//750kQ) 10kQ 20Q 680pF 1.4kHz 470pF 2.0kHz
[Setting Example of XC9144]
fosc = 1.2MHz fosc = 3.0MHz
Voutser ReB1 Rrs2 Rces
Crs fzfb Crs fzfb
7.0V 900kQ (1.2MQ//3.6MQ) 150kQ 100Q 91pF 1.9kHz 62pF 2.9kHz
12.0V 825kQ (1.0MQ//4.7TMQ) 75kQ 100Q 100pF 1.9kHz 68pF 2.8kHz
15.0V 955kQ (1.3MQ//3.6MQ) 68kQ 100Q 82pF 2.0kHz 56pF 3.0kHz
18.0V 955kQ (1.3MQ//3.6MQ) 56kQ 100Q 82pF 2.0kHz 56pF 3.0kHz
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B TYPICAL APPLICATION CIRCUIT/PARTS SELECTION GUIDE

<Load disconnection function>

This IC does not have a load disconnection function. Therefore, in the standard circuit, the input voltage is output to the output
voltage via the parasitic diode even in the standby mode, and the standby current of the IC is consumed.
To take these measures, it is necessary to cut off the input side and output side with FETs.

(1) Input line cutoff (Standby mode: output voltage cutoff, input current cutoff)

BST

Vour S D
BST Vout . 4
SRR
Vin L el 5
LX FB b

FET
l _| Nch
57 FET

N

l EN GND

Vour s D
BST —nr—>

VIN = C l __PCh
—>— LX p L]/: FET

C
IN EN

N

1 or [on

<LED driver circuit>
The LED drive circuit can be configured by inserting an LED between the VOUT pin and FB pin of this IC.

BST VouTt

LX FB

C
" EN GND

l orr o

Itep = Vrs + Reense
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XC9143/XC9144 Series is Discontinued. XCQ143IXC§:&:

B OPERATIONAL EXPLANATION

The XC9143/XC9144 series consists of an internal regulator, reference voltage source, DC / DC control, prebuffer, High side
driver FET, Low side driver FET, etc.

T X Vour
i Internal
Regulator

Current Limit

Phase Start-Up Control

Compensation |
pe Low Side

Driver

¢ BST

(

\ 4 N L :

|

Voltage c " |

Reference urren ° |
Sense T | D X

|

|

|

|

|

|

Pre Buffer

(

|

|

|

|

|

|

|

|

|

I I+

| S—

o L - PWM/PFM

FB | :l>_ Control

F

|

|

|

|

|

|

|

|

rror AMP PWM
Comparator Log ic
Thermal
Ramp Shutdown
Wave
Chip ) Low Input
EN Enable Start-Up Control D GND

—_————— e e — —

The main function of this IC is a current mode control step-up DC / DC converter that supports low ESR ceramic capacitors. By
adopting current mode control and increasing the oscillation frequency to a high frequency, the size of peripheral parts has been
reduced.

In addition, because it is a synchronous with two built-in driver FETs required for switching operation, it is possible to achieve
higher efficiency / miniaturization than the asynchronous with an external diode.

<Driver configuration>

The built-in driver FET is Nch FET for both High Side and Low Side, and there is a parasitic diode whose source is the anode and
the drain is the cathode. In the High Side driver, the diode goes from LX to Vour in the forward direction, so if LX (= Vin)> Vour in
the standby mode, current will flow from Vin to Vour via the parasitic diode.

<Internal regulator / bootstrap circuit (BST terminal)>
This IC has a built-in regulator that inputs the Vour pin for supplying voltage to the internal circuit. This regulator outputs voltage
even in the standby mode.

In addition to the internal circuit, the regulator supplies voltage to the BST pin via a backflow prevention diode. In the active mode,
a voltage of about 5V is output between BST pin and LX pin (Vast = Vix + 5V). In the standby mode, the lower of 5V or the input
voltage is output to the BST pin.

To prevent malfunction, there is a low voltage protection function for the internal regulator output. When the Vour drops below
5V, the internal regulator output drops and the low voltage protection function operates to enter the low voltage detection state.

In the low voltage detection state, the low input start-up circuit starts operating and automatically recovers the Vour to the set
value. For the low input startup circuit, please refer to the "Startup operation" section.

In addition, the current limit and thermal shutdown functions do not operate in the low voltage detection state.
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XC9143/XC9144 Series is
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B OPERATIONAL EXPLANATION

<Normal operation>

The error amplifier compares the internal reference voltage with FB voltage. In order to input a signal to the PWM comparator,
the phase compensation is performed on the resulting error amplifier output. The PWM comparator compares, the signal from the
error amplifier with the ramp wave from the ramp wave circuit, and delivers the resulting output to the buffer driver circuit to control
the duty during PWM control. The output voltage is stabilized by performing these controls continuously.

The current feedback circuit monitors the N-channel driver transistor’s turn-on current for each switching operation, and
modulates the error amplifier output signal to provide multiple feedback signals. This enables a stable feedback loop even when
a low ESR capacitor, such as a ceramic capacitor, is used, ensuring stable output voltage.

The current sense circuit monitors the low side driver transistor’s turn-on current for each switching operation, and modulates
the error amplifier output signal to provide multiple feedback signals (current feedback circuit). This enables a stable feedback
loop even when a low ESR capacitor, such as a ceramic capacitor is used, ensuring stable output voltage.

Regarding to the parts required for operation, select the constants by referring to the part selection section. If a component that
is significantly different from this constant is used, proper phase compensation may not be obtained and DC / DC may operate
unstable. Also, when using a capacitance other than a ceramic capacitor, use a low ESR capacitance. If a capacitor with a high
ESR is used, heat generation of the capacitor and unstable DC / DC operation may occur.

XC9143 Series

The XC9143 Series (PWM control) performs switching at a set switching frequency fosc regardless of the output current. When
the Vour voltage becomes higher than Vourser, the switching operation is stopped (High side / Low side driver is turned off), and
the switching operation is stopped until the Vour voltage drops.

fosc fosc

Lx Lx

PR N — S —— —— ]
Coil
X Current
Coil
Current
lout R .
| XC9143 Seties : Exampleiofight load operation XC9143Series : Exan ple of heavy load ope\éhon
OouT —_ —_—— e ——— —— — ) — o — — —— —— PR S A — OmA —_—— - — e e e D e e e — = — — —
XC9144 Beries

The XC9144 Series (PWM/PFM automatic switching control) lowers the switching frequency during light loads by turning on the
Low side driver FET when the coil current reaches the PFM current (Irem). This operation reduces the loss during light loads and
achieves high efficiency from light to heavy loads. As the output current increases, the switching frequency increases proportional
to the output current, and when the switching frequency increases fosc, the circuit switches from PFM control to PWM control and
the switching frequency becomes fixed. fosc

ton

>

IpFm Coil
Current

Coil
Current

lour

lour _—— - A omA

XCd 1_421 Series : Example of light load operation ~ T TIXCYT44'Series: Example of heavyToad operation
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XC9143/XC9144 Series is Discontinued. XCQ143IXC§:&:

B OPERATIONAL EXPLANATION

<EN function>

When an “L” voltage Ven. (GND~0.3V) is input to the EN pin, the circuit enters the standby mode. The supply current is
suppressed to the standby current Ists (TYP. 5.0pA), boosting operation is stopped.

When the “H” voltage Venn (1.6V716.0V) is input to the EN pin, the circuit enters the active mode. In the active mode, boosting
operation is performed. When the EN voltage changes from the standby mode to the active mode, the startup operation that
gradually increases the Vour voltage to Vourser is started.

< Start Up function : Inrush current limit>

This function gradually starts up the Vour voltage from standby voltage to Voutset to suppress the inrush current.

The startup operation starts when the standby mode changes to the active mode. The startup operation raises the output
voltage while changing to the control method shown in MD~®@) according to the Vour voltage.

@Vour = 5V : Low voltage detection state

When the Vour voltage in the standby state is 5V or less, the start-up circuit for low input voltage starts the boost operation. If
the VOUT voltage in the standby state is 5V or higher, the start-up circuit for low input voltage does not operate and starts from
the operation @ shown below.

The low input start-up circuit boosts the Vout voltage by turn on the low side driver FET for a fixed period (TYP. 2.0 pys) and a
fixed on-time (fosc = 1.2MHz: TYP. 0.5 ps, fosc = 3.0MHz: TYP. 0.3 ps) only.

® 5V < Vour = Vourser X 0.95

When the Vour voltage is higher than 5V, the boost operation shifts from the low input circuit to the PWM / PFM control circuit.

In the startup operation by the PWM / PFM control circuit, the detection value of the current limit function is set to ILIM x 0.5
and the boost operation is performed.

Since the Vour is lower than the set value, the error amplifier controls to lengthen the on-time of the Low Side driver, and the
coil current also increases with this function. When the Low Side driver current reaches ILIM x 0.5, the current limiting function
detects overcurrent and turns off the driver. In this way, the Vour is boosted while keeping the current limit set to luim x 0.5.

@ Vourser X 0.95 < Vour
When the Vout reaches Vourser x 0.95, the current limit detection value is changed from Ium x 0.5 to Ium (TYP. 2A) to switch to
normal operation.

|
Voutser ————T—=

Vourser X0.95 — — —— — — — — — ~

Vour

Coil
Current 1/fosc
|
|
|
| , Fixed toy | :
| .
| I
Ven ! :
Venn — — — — T T T T T T T T T T e e e T T T T e e s s s s s T
| | |
PWM/PFM Control Normal
Stand-by Low Input Start-Up Control Current Limit = Ium x 0.5 Operation
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XC9143/XC9144 Series is
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B OPERATIONAL EXPLANATION

<Current limiting>

The current limiting circuit of the XC9143/XC9144 series monitor the current that flows through the Low side driver transistor
every switching cycle, and when the current value reaches the limiting current lum (TYP. 2.0A), the current limiting function
activates.

When the over-current detection state is reached, the Low side driver transistor is turned off and the detection state is maintained
during the switching cycle. When the next switching cycle begins, the detection state is released and the current limiting function
resumes current monitoring.

If the current limit state (overload state) continues, the Vour will drop below the Voutser. When the Vour is 5V or less, the output
voltage of the internal regulator drops and the low voltage is detected.

The current limit function stops operating in the low voltage detection state, the low input startup circuit starts operating, and the
startup operation starts. If the overload state is resolved, the Vour will automatically return to Voutser. If the overload state is not
resolved, the output voltage will not rise and the startup operation will continue. In addition, there is no latch operation related to
low voltage detection.

Current Limit State Normal operation

A
v
4

Coll
Current

Vour
VlN
——————————————————————————————————————————— ov
lout
—ees e e e e e e e e e e e e e ! e E— E—— E—— E— e e E—— E— E— E— E— —— E— EE—— e e C—— e e e e = e — OA
RLoad
————————————————————————————————————————— 0Q

< Thermal Shutdown Function >

A thermal shutdown (TSD) function is built in for protection from overheating. When the junction temperature reaches the thermal
shutdown detection temperature Ttsp, the overheat protection state is set and the boost operation is stopped. When the junction
temperature drops to Ttsp - THys, the overheat protection is canceled and the Vour is automatically returned to Voutser through
the startup operation.

Vourt is lower than VourtseT in the overheat protection state, but if the Vour is 5V or less before the recovery operation is
performed by releasing the overheat protection, the output voltage of the internal regulator drops and the low voltage is
detected. Since the thermal shutdown function does not operate in the low voltage detection state, the overheat protection state
is canceled and the automatic recovery operation by the low input startup starts.

14/35



XC9143/XC9144 Series is Discontinued.

XC9143/XC9144

Series

BNOTES ON USE

1) Recommended operating range (recommended setting range)

This IC can operate normally, and the recommended operating range differs depending on the product number.
Please make sure that the power supply specifications are within the recommended operating range before using.

Voutser-Vin Recommended operating range (recommended setting range)

XC9143B10C (PWM, fosc=1.2MHz)

19
18
<17
16
15
14
13
12
11
10

9

A

Output Voltage Setting: VOUTSET

8
7
6

Operation Area

Operation Voltage

2.3V (MAX.)
Operation Hold Voltage

V4 1.3V (TYP.)

12345678 91011121314151617

Input Voltage: V, (V)

XC9143B10D, XC9144B10D (fosc=3.0MHz)

19
18
ST

16

— - A o a
[=] N W kO

Output Voltage Setting: Vo1

o ~N o O

—_

Operation Area

Operation Voltage
/" / 2.3V (MAX.)
PE A Operation Hold Voltage
L / 1.3V (TYP.)
1
2 3 4 5 6 7 8 9 10 11 12

Input Voltage: Vi (V)

19
18
=17
716
w
15

ouT
- A A o a
© o = N W b~

Output Voltage Setting: V|

a ~N ™

XC9144B10C (PWM/PFM, fosc=1.2MHz)

Operation Area

P Operation Voltage
3 2.3V (MAX.)
Operation Hold Voltage
V4 1.3V (TYP.)

12345678 91011121314151617
Input Voltage: V) (V)

If it is used out of the recommended operation area, the following operations may occur and the IC may not operate normally.

Out of the recommended operation area

(a) Under a high boost ratio, unstable operation may occur at heavy load.
However, if the output current of XC9144 series is sufficiently small and it operates in discontinuous mode, it may be possible
to use it depending on the power supply conditions, so please contact us separately.

(b) Under a low boost ratio, unstable operation may occur at heavy load.

(c) When used in particularly small boost ratios, skip pulse may occur when the switching frequency becomes fosc or less during

PWM control mode, and the output voltage may become unstable.

(d) If switching operation is performed while Vin voltage is higher than Vour voltage, the coil current may be superimposed.
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XC9143/XC9144 Series is
XC9143/XC9144 scries Discontinued.

BNOTES ON USE

2) For the phenomenon of temporal and transitional voltage decrease or voltage increase, the IC may be damaged or deteriorated
if IC is used beyond the absolute MAX. specifications.
Also, if used under out of the recommended operating range, the IC may not operate normally or may cause deterioration.

3

~

Spike noise and ripple voltage arise in a switching regulator as with a DC/DC converter. These are greatly influenced by
external component selection, such as the coil inductance, capacitance values, and board layout of external components.
Once the design has been completed, verification with actual components should be done.

4) The DC/DC converter 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. Especially for C. load capacitor, it is recommended
to use type B capacitors(JIS regulation) or X7R, X5R capacitors (EIA regulation).

5) Depending on the detection delay time of the current limit circuit, a coil current exceeding the limit current value ILim may flow.
Especially when operating conditions where the difference between the input and output voltage values is small, the required
duty is low and the on-time of the Low side driver becomes short, and if this on-time becomes shorter than the delay time of
the limit circuit, the current limit function will not work.

6) The output may oscillate if the current limit works. When the limiting function oscillates, the output oscillation cannot be
eliminated unless the output current is reduced.

7) If Vout drops to around 5V due to overload, the maximum duty may drop as the power supply voltage of the internal circuit
drops. When the duty increases to this reduced maximum duty, the operation stabilizes while Vout remains reduced, so even
if the overload state is resolved, Vout does not automatically return to Vourser.

&

Do not supply a current of several mA or more to the load through the parasitic diode of the High Side driver transistor.

Even in the protected / standby state, a voltage is generated on the output side through the parasitic diode of the High Side
driver transistor. Also, since the current flowing through the parasitic diode is not limited, if an overcurrent flows constantly
through the parasitic diode, deterioration or destruction may occur due to overcurrent and heat generation.

9) If Vin fluctuates greatly and sharply during standby, an overcurrent will flow to the Ci, so do not fluctuate the Vin suddenly.

10) Torex places an importance on improving our products and their reliability. We request that users incorporate fail safe
designs and post aging protection treatment when using Torex products in their systems.
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XC9143/XC9144 Series is Discontinued. XCQ143IXC§:&:

BNOTES ON USE

11) Instructions of pattern layouts.
Especially noted in the pattern layout are as follows.
Please refer to the reference pattern layout on the next page.

(a) Wire the large current line using thick, short connecting traces.
This makes it possible to reduce the wire impedance, which is expected to reduce noise and improve heat dissipation.
If the wire impedance of the large current line is large, it may cause noise or the IC to not operate normally.

(b) Place the input capacitance Cin, output capacitance CL, inductor L and IC which the large current flows on the same
surface. If they are placed on both sides, a large current will flow through Via, which has high impedance, it may cause
noise and the IC may not operate normally.

(c) Please mount each external component as close to the IC as possible.
Especially place the output capacitance CL near the IC and connect it with as low impedance as possible.
If the output capacity CL and IC are too far apart, it may cause noise or the IC may not operate normally.

(d) The FB line connected to the FB pin is extremely sensitive to noise, so connect it with the shortest possible wire. If the FB
line is long, the IC may not operate normally due to switching noise and external noise.

(e) Depending on the PCB layout, switching noise can reduce load stability.
In that case, take measures to reduce load stability by inserting a resistor Rcrs in series with the Crs.
If the decrease in load stability does not improve with adding the Rcrs, place a ceramic capacitor Crs of about 0.1uF to
1uF near the Rra1.

XC9143/XC9144
BST FB
Casr
L
VIn
—>—e—m X > Vour

LX VOU T

-4 A Cus
Cn == —)Eﬂ EN p—

GND

/

High Current Path @ High Side Driver ON

High Current Path @ Low Side Driver ON
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XC9143/XC9144 Series is
XC9143/XC9144 scries Discontinued.

<Pattern layout>
USP-6C

Layer 1 Layer 2

XC9143/XC9144
B USP-6CREV5.2
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XC9143/XC9144 Series is Discontinued.

XC9143/XC9144

Series

B TYPICAL PERFORMANCE CHARACTERISTICS

(1) Efficiency vs. Output Current
XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C

Vourser=7V, L=4.7uH(XGL4020-472ME)
Cin=4.7uF(GRM188R61E475K),C .=10pF(GRM188R61A106K x4)

Efficiency: EFFI (%)

100
20
80
70
60
50
40
30
20
10

Vin=1.7V
Vin=3.3V
Vin=4.2V
Vin=4.5V

solid line :XC9143
dotted line :XC9144
0.1 1 10 100 1000

Output Current: lo,r (MA)

XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C

Vourser=12V, L=4.7uH(XGL4020-472ME)
Cin=4.7uF(GRM188R61E475K),C =10uF(GRM21BRG1E106K x4)

Efficiency: EFFI (%)

100
90
80
70
60
50
40
30
20
10

V|N=5V
V|N=7V
V|N:1 ov

solid line :XC9143
dotted line :XC9144

10 100
Output Current: I, (MA)

1000

XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C

Vourser=18V, L=4.7uH(XGL4020-472ME)
Cin=4.7uF(GRM188R61E475K),C =10uF(GRM21BR61E106K x5)

Efficiency: EFFI (%)

100
90
80
70
60
50
40
30
20
10

0

V|N=1 ov
V|N=1 2V
V|N=1 5V

solid line :XC9143
dotted line :XC9144
0.1 1 10 100 1000

Output Current: lo,r (MA)

XC9143B10D/XC9144B10D (fosc=3.0MHz), Ta=25°C

Vourser=7V, L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C .=10uF(GRM188R61A106K x4)

Efficiency: EFFI (%)

100
20
80
70
60
50
40
30
20
10

0

0.1 1

Vin=1 .SVX
Vin=3.3V
Vin=4.2V
Vin=4.5V
solid line :XC9143
dotted line :XC9144

10 100
Output Current: lg,r (MA)

1000

XC9143B10D/XC9144B10D (fosc=3.0MHz), Ta=25°C

Vourser=12V, L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C =10uF(GRM21BR61E106K x4)

Efficiency: EFFI (%)

100
90
80
70
60
50
40
30
20
10

V|N:3.3Vf
V|N=5V
V|N=7V

solid line :XC9143
dotted line :XC9144

10 100
Output Current: Iy, (MA)

1000

XC9143B10D/XC9144B10D (fosc=3.0MHz), Ta=25°C

Vourser=18V, L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C .=10uF(GRM21BRG61E106K x5)

Efficiency: EFFI (%)

100
90
80
70
60
50
40
30
20
10

0

s ,:’ -
VR -
A
7, Vin=5v
P V=7V
/, s
47 V=10V
47
solid line :XC9143
dotted line :XC9144
0.1 1 10 100 1000

Output Current: 1, (MA)
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XC9143/XC9144 series

XC9143/XC9144 Series is
Discontinued.

B TYPICAL PERFORMANCE CHARACTERISTICS

(2) Output Voltage vs. Output Current
XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C

Vourser=7V, L=4.7uH(XGL4020-472ME)
Cin=4.7uF(GRM188R61E475K),C =10uF(GRM188R61A106K x4)

8.0

7.8
s 7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2
6.0

Output Voltage: Vo ¢

V|N=1 7V
V|N=3.3V
V|N=4.2V
Vin=4.5V \\‘
solid line  :XC9143
dotted line :XC9144
0.1 1 10 100 1000

Output Current: Iy, (MA)

XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C

Vourser=12V, L=4.7uH(XGL4020-472ME)
Cin=4.7uF(GRM188R61E475K),C.=10uF(GRM21BR61E106K x4)

13.0

12.8
< 126
12.4
12.2
12.0
11.8
11.6
11.4
11.2
11.0

Output Voltage: V- (

V|N=3.3V
V|N=5V
V|N=7V

V|N=1 oV \

solid line :XC9143
dotted line :XC9144

0.1 1 10 100
Output Current: 1,7 (MA)

1000

XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C

Vourser=18V, L=4.7uH(XGL4020-472ME)
Cw=4.7uF(GRM188R61E475K),C.=10uF(GRM21BR61E106K X5)

19.0

18.8
s 18.6
518.4
(=]
-, 18.2
18.0
17.8
17.6
17.4
17.2
17.0

V,

Output Voltage

20/35

solid line :XC9143
dotted line :XC9144

0.1 1 10 100
Output Current: l5,r (MA)

1000

XC9143B10D/XC9144B10D (fosc=3.0MHz), Ta=25°C

Vourser=7V, L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C =10uF(GRM188R61A106K x4)

8.0

7.8
s 7.6
7.4
7.2
7.0
6.8
6.6
6.4
6.2
6.0

Output Voltage: V¢

V|N=1 .8V
V|N=3.3V
V|N=4.2V
Vin=4.5V \\\‘
solid line  :XC9143
dotted line :XC9144
0.1 1 10 100 1000

Output Current: I, (MA)

XC9143B10D/XC9144B10D (fosc=3.0MHz), Ta=25°C

Vourser=12V, L=2.2uH(XFL4020-222ME)
Cin=4.7TuF(GRM188R61E475K),C .=10uF(GRM21BR61E106K x4)

13.0

s}

Output Voltage: V,

XC9143B1

V|N=3.3V
V|N=5V

V|N=7V \

e N N N I

solid line :XC9143
dotted line :XC9144

0.1 1 10 100
Output Current: I, (MA)

1000

0D/XC9144B10D (fosc=3.0MHz), Ta=25°C

Vourser=18V, L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C,=10uF(GRM21BR61E106K x5)

19.0
18.8
18.6
18.4
18.2
18.0
17.8
17.6
17.4
17.2
17.0

Output Voltage: Vo1 (V)

------------- -_--_-_=- \.‘_—: :\
V|N=5V y
V|N=7V
V|N=1 ov
solid line :XC9143
dotted line :XC9144
0.1 1 10 100 1000

Output Current: l,7 (MA)




XC9143/XC9144 Series is Discontinued. XC9143/XC9144

Series
(3) Ripple Voltage vs. Output Current
XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C XC9143B10D/XC9144B10D (fosc=3.0MHz), Ta=25°C
Vourser=7V, L=4.7uH(XGL4020-472ME) Vourser=7V, L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C,=10uF(GRM188R61A106K x4) Cin=4.7uF(GRM188R61E475K),C,=10uF(GRM188R61A106K x4)
100 100
90 solid line :XC9143 90 solid line :XC9143
0 dotted line :XC9144 80 dotted line :XC9144
> >
E 70 E 70
> 60 Vin=4.5V \ > 60
EP 50 V|N=4.2V \ §° 50
S 40 =88V —0 | S 40
§ 30 M LA e %'é 30
< 20 —E==- = 20
10 DTSEEEESL S 10
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current: l5,r (MA) Output Current: 1, (MA)
XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C XC9143B10D/XC9144B10D (fosc=3.0MHz), Ta=25°C
Vourser=12V, L=4.7uH(XGL4020-472ME) Vourser=12V, L=2.2uH(XFL4020-222ME)
Cin=4.7TuF(GRM188R61E475K),C,=10uF(GRM21BR61E106K x4) Cin=4.7uF(GRM188R61E475K),C,=10uF(GRM21BR61E106K x4)
100 100
90 solid line :XC9143 a0 solid line :XC9143
20 dotted line :XC9144 80 dotted line :XC9144
= =
E 70 £ 70
s 60 s 60 Vin=7V
2 5 2 5o Vin=5V
S 10 S 40
[ [}
2 30 2 30
= =
® 20 zzz=z-=o--s =20
10 SN e , 10
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current: lg;; (MA) Output Current: Iy, (MA)
XC9143B10C/XC9144B10C (fosc=1.2MHz), Ta=25°C XC9143B10D/XC9144B10D (fosc=3.0MHz), Ta=25°C
Vourser=18V, L=4.7uH(XGL4020-472ME) Vourser=18V, L=2.2uH(XFL4020-222ME)
Ci=4.7TuF(GRM188R61E475K),C,=10uF(GRM21BR61E106K x5)  C=4.7uF(GRM188R61E475K),C,=10uF(GRM21BR61E106K X5)
100 100
20 solid line :XC9143 90 solid line :XC9143
30 dotted line :XC9144 80 dotted line :XC9144
= >
E 70 E 70
> 60 = 80
(] Q
< 50 g 50 /
S a0 £ 40 -=ss=<:;)/
] [} . ‘\/
o 30 = 30 -
a a S deoos
© 20 = 20 \\‘
10 10 —=
0 0
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current: lo,; (MmA) Output Current: I, (MA)
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XC9143/XC9144 Series is

XC9143/XC9144 series Discontinued.
B TYPICAL PERFORMANCE CHARACTERISTICS

(4) FB Voltage vs Ambient Temperature (5) Stand-by Current vs Ambient Temperature
Vour=7.0V / 12V / 18V
1.020
1.015 20
< 1010 1
£1.005 316 Vour=7V
? E 14 Vour=12V
o] —
an 1.000 /——\ i 12 Vour=18V
S 0.995 £ 10 \
@ 3
% 0.990 > 8
25 //
0.985 2 //
& 4
0.980 2
-50 -25 0 25 50 75 100 125 0

Ambient Temperature: Ta(°C) 50 -25 0 25 50 75 100 125

Ambient Temperature: Ta(°C)

(6) Quiescent Current vs Ambient Temperature
Vour=7.0V/ 12V / 18V

XC9144B10C (PWM/PFM, fosc=1.2MHz) XC9144B10D (PWM/PFM, fosc=3.0MHz)
100 150
90 140
R Vour=7V g 130 Vour=7V
o VOUT=1 2V TU 120 VOUT=1 2V
‘%’ 70 Vour=18V \ g 110 Vour=18V
5 60 3 100
- £ 90
S 50 3
8 S 80
3 2
3% 3 70
30 60
20 50
50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta("C)
XC9143B10C (PWM, fosc=1.2MHz) XC9143B10D (PWM/PFM, fosc=3.0MHz)
0.50 0.80
. 0.45 0.70
< Vour=7V <
£040 o E Vour=7V
ol Vour=12V —0.60 Vour=12V
i 0.35 Vour=18V A our™
@ ouT \ @ Vour=18V
5 0.30 5 0.50 \
] o
€ 0.25 =
g g 0.40
2020 3
3 3 0.30
0.15 ’
0.10 0.20
50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta(°C)
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XC9143/XC9144 Series is Discontinued. XCQ143IXC§;1:

B TYPICAL PERFORMANCE CHARACTERISTICS

(7) EN “H” Voltage vs Ambient Temperature (8) EN “L” Voltage vs Ambient Temperature
1.4 1.4
1.2 1.2
= s
z1.0 21.0
> \ >
¢ 0.8 ©0.8
Sos 306
=V 20
e 0.4 = 0.4
P =
w w
0.2 0.2
0.0 0.0
50 -25 0 25 50 75 100 125 -50  -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta(°C)
(9) EN “H” Current vs Ambient Temperature (10) EN “L” Current vs Ambient Temperature
8 0.10
7 0.09
— 0.08
6
0.07

wu

W
EN "L" Current: lgy, (
o o
o o
®» =

EN "H" Current: I, (UA)
o~

2
0.02
1 0.01
0 0.00

-50  -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta(°C)
(11) FB “H” Current vs Ambient Temperature (12) FB “L” Current vs Ambient Temperature
0.10 0.10
0.09 0.09
;3‘ 0.08 %- 0.08
= 0.07 =0.07
f 0.06 T 0.06
 0.05 $ 0.05
S 0.04 3 0.04
T 0.03 = 0.03
£ 0.02 £ 0.02
0.01 0.01
0.00 0.00
-50 -25 0 25 50 75 100 125 -50  -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Ambient Temperature: Ta(°C)
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XC9143/XC9144 series

B TYPICAL PERFORMANCE CHARACTERISTICS

(13) Lx SW "H" Leakage Current vs Ambient Temperature (14) Lx SW "L" Leakage Current vs Ambient Temperature

Vix=0V, Vour=8V / 12V / 16V /20V

Vix=8V / 12V / 16V /20V

2.0 2.0

E z
=l E

5 =
215 215
310 . 310

@ Vour=8V o -

© 60 V x=8V
™ Vour=12V g
g 8 V|_x=12V
- 0.5 VOUT=16V -4 05
I =
= Vour=20V =
o \ o

0.0
50 -25 0 25 50 75 100 125

Ambient Temperature: Ta(°C)

(15) LX SW "H" On Resistance vs Ambient Temperature
XC9143/XC9144 USP-6C

800

700

600

500

400

300

200

100

LX SW "H" On Resistance: R, (MQ)

0
-50  -25 0 25 50 75 100 125

Ambient Temperature: Ta(°C)
(17) Oscillation Frequency vs Ambient Temperature
Vour=8V

XC9143B10C/XC9144B10C (fosc=1.2MHz)
1.4

13

1.2

11

Oscillation Frequency: foo- (MHz)

1.0
50 -25 0 25 50 75 100 125

Ambient Temperature: Ta(°C)

Vix=16V
VLx=20V \\
0.0 —

-50 -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C)

(16) LX SW "L" On Resistance vs Ambient Temperature
XC9143/XC9144 USP-6C

800

s

Ry (M
a0~
S O
S o

500
400

300 ///"
200

100

LX SW "L" On Resistance:

50 -25 0 25 50 75 100 125

Ambient Temperature: Ta(°C)

XC9143B10D/XC9144B10D (fosc=3.0MHz)
3.4

wooww
[ R

[
N o

Oscillation Frequency: fo- (MHz)
w
o

N
o

-50  -25 0 25 50 75 100 125

Ambient Temperature: Ta(°C)
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XC9143/XC9144 Series is Discontinued. XC9143/XC9144

Series

B TYPICAL PERFORMANCE CHARACTERISTICS

(18) Maximum Duty Cycle vs Ambient Temperature

Vour=8V
XC9143B10C/XC9144B10C (fosc=1.2MHz) XC9143B10D/XC9144B10D (fosc=3.0MHz)
100 100
98 98
o 96 o 96
S, =
g — > 94
& a
g 92 £ 92
£ E
< 90 = 90
= s
88 88
86 86
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta(°C) Amebient Temperature: Ta(°C)
(19) PFM Switching Current vs Input Voltage
Vin=2V~16V Vin=2V~11.7V
XC9144B10C (fosc=1.2MHz), L=4.7uH(XGL4020-472ME) XC9144B10D (fosc=3.0MHz), L=2.2uH(XFL4020-222ME)
600 1000
,é, = 900 Ta=-40C
£ Ta=25°C
= 500 = 200 a=25 ’
k: Z Ta=105C <\
= 400 : 700
c c
2 Ta=-40°C g 600
3 300 o 3 500
o Ta=25°C © -
2 / P 2 400 =
£ 200 Ta=105°C £ /
g g 300
(%] v
= 100 s 200
a & 100
0 0
2 3456 7 8 910111213141516 2 3 4 5 6 7 8 9 10 11 12
Input Voltage: V,,, (V) Input Voltage: V,, (V)
(20) Current Limit vs Input Voltage
V|N=2V"'1 6V V|N=2V"'1 1.7V
XC9143B10C/XC9144B10C (fosc=1.2MHz) XC9143B10D/XC9144B10D (fosc=3.0MHz),
L=4.7uH(XGL4020-472ME) L=2.2uH(XFL4020-222ME)
3.0 3.0
2.8 2.8
Ta=-40°C Ta=-40°C
.26 2.6 .
< Ta=25°C = Ta=25°C
o 2.4 . =24 i
(@) Ta=105°C z Ta=105°C
C 22 < =22
g 2.0 % 2.0
£ 1.8 c 18
£ 16 5 16
a O
1.4 1.4
1.2 1.2
1.0 1.0
2 3456 7 8 91011121314151617 2 3 4 5 6 7 8 9 10 11 12
Input Voltage: V,y (V) Input Voltage: V,, (V)
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XC9143/XC9144 Series is

XC9143/XC9144 series Discontinued.
B TYPICAL PERFORMANCE CHARACTERISTICS

(21) Operation Start Voltage vs Ambient Temperature (22) Operation Hold Voltage vs Ambient Temperature
VOUTSET=7V VOUTSET=1 0V /14V /[ 18V
2.4 1.8
— 2.2 E 1.6 VOUT=1OV
29 2 Vour=14V
1.8 . 1.4 out

T Vour=18V
. 1.2 ouT
- g \a

2
(0]
bo
= 1.4 =
S, \ g 10
£ 2038
g 10 E
c 0.8 c 0.6
L o
£ 06 T 04
T 0.4 @
S o2 5§02
0.0 0.0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta ("C) Ambient Temperature: Ta (°C)
(23) Start-Up Time vs Ambient Temperature
XC9143B10C/XC9144B10C (fosc=1.2MHz) XC9143B10D/XC9144B10D (fosc=3.0MHz)
Voutser=7.0V, Vix=3.3V, lour=0mA, L=4.7uH(XGL4020-472ME) Vourser=7.0V, Vin=3.3V, loyr=0mA, L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K), C,.=10uF(GRM188R61A106K x4)  C\=4.7uF(GRM188R61E475K), C,=10uF(GRM188R61A106K x4)
1.0 2.0
0.9 1.8
0.8 1.6
é 0.7 é 1.4
£ ¢ g
= 0.5 =10
o o
o4 | T 2038
£ 03 g 06
(%3] (%]
0.2 0.4
0.1 0.2
0.0 0.0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
XC9143B10C/XC9144B10C (fosc=1.2MHz) XC9143B10D/XC9144B10D (fosc=3.0MHz)
Voutser=12V, Vin=5.0V, loyr=0mA, L=4.7uH(XGL4020-472ME) Vourser=12V, Vin=5.0V, loyt=0mA, L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K), C,=10uF(GRM21BR61E106K x4) Cn=4.7uF(GRM188R61E475K), C,=10uF(GRM21BR61E106K x4)
1.0 2.0
0.9 1.8
0.8 1.6
é 0.7 é 1.4
g 0.6 /\ g 1.2
= 0.5 =10
[= X o
204 208
203 206
(%] (%]
0.2 o4 | T
0.1 0.2
0.0 0.0
-50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
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XC9143/XC9144 Series is Discontinued. XC9143/XC9144

Series
(24) Load Transient Response
XC9143B10C(PWM, fosc=1.2MHz), Ta=25°C XC9144B10C(PWM/PFM, fosc=1.2MHz), Ta=25°C
VOUTSET=7V, V|N=3.3V, IOUT=1OmAﬁ>220mA (Slew Rate=2.0Alps) VOUTSET=7V; V|N=3.3V, IOUT=OmA<:>200mA (SleW Rate=2.0A/ps)
L=4.7uH(XGL4020-472ME) L=4.7uH(XGL4020-472ME)
Cin=4.7uF(GRM188R61E475K),C,.=10uF(GRM188R61A106K x4) Cin=4.7uF(GRM188R61E475K),C =10uF(GRM188R61A106K x4)
T.20A T.20m
1.00 1.00 =
Vour=500mV/div Vour=500mVidiv. -/ i
_P" 0t 2| 200n =
‘_/
Zim—J L—-— N
lour=200mA/div lour=200mA/div
-200m -200n
Time=500ps/div Time=500ps/div
XC9143B10C(PWM, fosc=1.2MHz), Ta=25°C XC9144B10C(PWM/PFM, fosc=1.2MHz), Ta=25°C
VOUTSET=12V1 V|N=5V, IOUT=1 0mA&220mA (SIeW Rate=20A/us) VOUTSET=12V| V|N=5V, IOUT=OmA(:)200mA (SleW Rate=2.0A/pS)
L=4.7uH(XGL4020-472ME) L=4.7uH(XGL4020-472ME)
Cn=4.7pF(GRM188R61E475K),C.=10pF(GRM21BR61E106K x4) Cn=4.7pF(GRM188R61E475K),C.=10pF(GRM21BR61E106K x4)
1.20A 1.208
1.00 1.00 —
Vour=500mV/div Vour=500mV/div T
_m_ asa ‘
oon s00n ./'_
H
[400n [400n
koon 200n
lour=200mA/div lour=200mA/div
Time=500us/div Time=500us/div
-1.00m 0.0 1.00m 0m 3.00m. -1.00m 0.0 1.00m 2.00n 3.00n
XC9143B10C(PWM, fosc=1.2MHz), Ta=25°C XC9144B10C(PWM/PFM, fosc=1.2MHz), Ta=25°C
VOUTSET=18Vy V|N=7V, IOUT=1 O0mA&180mA (Slew Rate=2.0A/ps) VQUTSET=18V, V|N=7V, IOUT=20mA<:>200mA (Slew Rate=2.0A/pS)
L=4.7uH(XGL4020-472ME) L=4.7uH(XGL4020-472ME)

Cin=4.7uF(GRM188R61E475K),C =10uF(GRM21BR61E106K x5) Cin=4.7uF(GRM188R61E475K),C =10uF(GRM21BR61E106K x5)

T.20A r.208

1.00 1.00

Vour=500mV/div A
L RO Bttt

Vour=500mV/div

B00M [E00n
400w js00m

200m [200m

|0UT=200mA/diV |0UT=200mA/diV

Time=500ps/div Time=500ps/div

-1.00n 0.0 1.00m 2.00n 3.00ms. -1.00n 0.0 1.00m 2.00n 3.00ms
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XC9143/XC9144 series

XC9143/XC9144 Series is
Discontinued.

B TYPICAL PERFORMANCE CHARACTERISTICS

XC9143B10D(PWM, fosc=3.0MHz), Ta=25°C

Vourser=7V, Vin=3.3V, lour=10mA&210mA (Slew Rate=2.0A/ps)
L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C.=10uF(GRM188R61A106K x4)

T.208

1 .00

Vour=500mV/div

16008,

l500m
1400m
l200m

M. —

|0UT=200mA/diV

Time=500ps/div

-1.00n 0.0 1.00m 2.00m 3.00m:

XC9143B10D(PWM, fosc=3.0MHz), Ta=25°C
Vourser=12V, Vin=5V, lour=10mA:190mA (Slew Rate=2.0A/ps)
L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C,=10uF(GRM21BR61E106K x4)

1.20A

VOUT=500mV/div

[400m

l20om

ol | -

lour=200mA/div

Time=500ps/div

=1.00n 0.0 1.00m 2.00m 2.00ms

XC9143B10D(PWM, fosc=3.0MHz), Ta=25°C
Vourser=18V, Vin=7V, lour=10mA&170mA (Slew Rate=2.0A/ps)
L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C.=10uF(GRM21BR61E106K x5)

1.20A

Vour=500mV/div.

E00m
400m

200m

o | —

|0UT=200mA/diV

Time=500ps/div

-1.00mn 0.0 1.00m 2.00m 00m;

XC9144B10D(PWM/PFM, fosc=3.0MHz), Ta=25°C

Vourser=7V, Vin=3.3V, lour=0mA&200mA (Slew Rate=2.0A/us)
L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C.=10uF(GRM188R61A106K x4)

1.208

B Vour=500mV/div 5\-_-“"‘--____-_

E00m

[400m

20om

|0UT=200mA/diV

~200m

~1.00m 0.0 1.008 2.00m 2.00ms

XC9144B10D(PWM/PFM, fosc=3.0MHz), Ta=25°C
Vourser=12V, Vin=5V, lour=0mA&190mA (Slew Rate=2.0A/us)
L=2.2uH(XFL4020-222ME)
Cin=4.7uF(GRM188R61E475K),C,=10uF(GRM21BR61E106K x4)

T.20A

1.00

VOUT=500mV/diV

[LULIE S
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[BO0N

- -

lour=200mA/div
Time=500ps/div

=1.00m 0.0 1.00m 2.00m 2.00ms

XC9144B10D(PWM/PFM, fosc=3.0MHz), Ta=25°C

Vourser=18V, VIN=7V, lout=0mA&170mA (Slew Rate=2.0A/us)
L=2.2uH(XFL4020-222ME)

Cin=4.7uF(GRM188R61E475K),C .=10uF(GRM21BR61E106K x5)

T.20R

.00

Vour=500mV/div \
e |

[F ol
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H00n
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|0UT=200mA/diV
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-1.00m 0.0 1.00m 2.00m 3.00ms
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XC9143/XC9144 Series is Discontinued. X09143lxcg:r1:

B TYPICAL PERFORMANCE CHARACTERISTICS

(25-1) Vourser - Vin Operation Area, Max output current - Vg

XC9143B10C(PWM, fosc=1.2MHz)

Voutser- Vin Operation Area
Ta=-40~105°C

19

18

(
3

16
15
14
13
12
11
10

9

Operation Area

Operation Voltage
2.3V (MAX.)

Operation Hold Voltage
7 1.3V (TYP.)

Output Voltage Setting: VOUTSET (V

8
-
6
1234567 8 91011121314151617
Input Voltage: Vi, (V)

Max output current - Viy

Ta=25°C, 8ja=100°C/W Ta=60°C, 8ja=100°C/W
1,000 1,000
= 900 § 900
% 800 — 800
< <
Z 700 Z 700
3 3
~ 600 ~ 600
= e
g 500 ,\ ¢ 500
S 400 Vour=18V S 400 \
2 1300 Vour=15V E 300 Vour=18V
S 00 Vour=12V S L0 Vour=15V
x —_ >
i Vour=7V g Vour=12V
100 100 Vour=7V
0 0
1234567 8 910111213141516 12345678 910111213141516
Input Voltage: Vi, (V) Input Voltage: Vi (V)
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XC9143/XC9144 Series is

XC9143/XC9144 series Discontinued.
B TYPICAL PERFORMANCE CHARACTERISTICS

(25-2) Vourser - Vin Operation Area, Max output current - Vg

XC9144B10C(PWM/PFM, fosc=1.2MHz)

Vourser - Vin_ Operation Area
Ta=-40~105°C

19

18

=17

Operation Area

T T Y
[N IS R S 6 N e ]

-
-

Operation Voltage
2.3V (MAX.)

r N

Output Voltage Setting: Voyrger (V

Operation Hold Voltage
V4 1.3V (TYP.)

12345678 91011121314151617
Input Voltage: Vyy (V)

-
O N ® © o

Max output current - Viy

Ta=25°C, 8ja=100°C/W Ta=60°C, 8ja=100°C/W
1,000 1,000
=z 900 Z 900
E 500 £ gm0
2 E
2 700 2 700
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= ©
~ 600 ~ 600
€ =
g 500 \ ¢ 500
S 400 Vour=18V S 400 v\
2 300 Vour=15V 2 300 Vour=18V
a Vour=12V 5] Vour=15V
x 200 Vo =7V = 200
g ouT— g VOUT=12V
100 100 VOUT=7V
0 0
1234567 8 910111213141516 123456 7 8 910111213141516
Input Voltage: Viy(V) Input Voltage: Vi (V)
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XC9143/XC9144

Series

XC9143/XC9144 Series is Discontinued.

B TYPICAL PERFORMANCE CHARACTERISTICS

(25-3) Vourser - Vin Operation Area, Max output current - Vg

XC9143B10D(PWM, fosc=3.0MHz)

Vourser.- Vin_Operation Area
Ta=-40~105°C
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Operation Voltage

I
1
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V4 1.3V (TYP.)
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Input Voltage: Vi, (V)

Max output current - Vy
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Input Voltage: Vi, (V) Input Voltage: Vi (V)
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XC9143/XC9144 Series is

XC9143/XC9144 series Discontinued.
B TYPICAL PERFORMANCE CHARACTERISTICS

(25-4) Vourser - Vin Operation Area, Max output current - Viy

XC9144B10D(PWM/PFM, fosc=3.0MHz)

Vourser - Vin OQeration Area
Ta=-40~105°C
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S 17
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215
14
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12
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9

Operation Area
Operation Voltage
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Input Voltage: Vi, (V) Input Voltage: Vi (V)
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XC9143/XC9144 Series is Discontinued. XCQ143IXC§:&:

B PACKAGING INFORMATION

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

PACKAGE OUTLINE / LAND PATTERN THERMAL CHARACTERISTICS

USP-6C USP-6C PKG USP-6C Power Dissipation
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XC9143/XC9144 series

BMARKING RULE

@. @represents product series

XC9143/XC9144 Series is

Discontinued.

USP-6C

MARK PRODUCT SERIES
@ @
3 XC9143B*****-G
: XC9144B*****-G

(Qrepresents Oscillation Frequency

MARK Oselliier PRODUCT SERIES
Frequency
C 1.2MHz XC914*B10C**-G
D 3.0MHz XC914*B10D**-G

@. Grepresents production lot number

01~09.0A~0Z.11---9Z, A1~A9, AA--

(G, 1, J, 0, Q, W excluded)
* No character inversion used.
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XC9143/XC9144 Series is Discontinued. XCQ143IXC§:&:

1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6.  Our products are not designed to be Radiation-resistant.

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

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

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

TOREX SEMICONDUCTOR LTD.
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