TOIREX
XC9519 Series -

/ ETR0710-008

Dual Output Step-Up/Inverting DC/DC Converter
B GENERAL DESCRIPTION

The XC9519 series is a 2 channel (step-up and inverting) DC/DC converter IC. One DC/DC converter is a step-up DC/DC and the other is an
inverting DC/DC converter. The step-up converter compares a built-in reference voltage 1.0V to the FBP voltage (accuracy +1.5%) and a
positive output voltage can be set freely with the external components up to 18V. The inverting DC/DC converter compares a difference
between a reference voltage and the FBN voltage (accuracy +1.5%) to the GND, then a negative output voltage can be set until -15V with the
external components.

With a 1.2MHz frequency, the size of the external components can be reduced. As for operation mode, the device can be selected to use PWM
control or automatic PWM/PFM switching control by the MODE pin. In the automatic PWM/PFM switching control mode, control switches from
PWM to PFM during light loads. The series is highly efficient from light loads through to large output currents. In the PWM control mode,
noise is easily reduced since the frequency is fixed. The control mode can be selected for each application. The soft start and current control
functions are internally optimized. During stand-by, all circuits in the IC are shutdown to reduce current consumption to as low as 1.0 4 A or
less. The device includes a gate control pin for the P-channel MOSFET which is used for a load disconnection at the stand-by mode. The
GAINP and GAINN pins are used for loop compensation in order to optimize load transient response. With the built-in UVLO (Under Voltage
Lock Out) function, the internal driver transistor is forced OFF when input voltage becomes 2.2V or lower.

BAPPLICATIONS BFEATURES

Input Voltage 12,7V ~ 55V
.AMOLED OUtpUt Current : SOOmA @V|N=3.7V, Vou‘rp=5.0V, VOUTN=‘5-0V
- Smartphones Positive Output Voltage : 4.0V ~ 18,0V (accuracy +1.5% @25°C)
- Tablet PCs Negative Output Voltage  : -15.0V ® ~ -4.0V (accuracy +1.5% @25°C)

- Automotive navigation systems

Oscillation Frequency
Soft-Start Circuit Built-In

:1.2MHz
: Step-up DC/DC converter 2.5ms (TYP.)

®CCD im.age sensors : Inverting DC/DC converter 2.2ms (TYP.)
- Surveillance cameras Protection Circuits : Over Current Limit (Integral Latching)
@e-paper Short Protection Latching

UVLO
-e-Books Thermal Shutdown

Over Voltage Protection
Function Addition : Control Pin
Load disconnect Pin
Phase Compensation Pin
Ceramic Capacitor Compatible
Operating Ambient Temperature ~ : -400 ~ +850
Package : QFN-24
Environmentally Friendly : EU RoHS Compliant, Pb Free
0*10 Vourpserd Vi + 0.2V (VOUTPSET :Positive output VO“age range)
0*20 Vin- Vournser* VenD 20V

(Ven: Forward voltage of SBDy, Vournser : Nagative output voltage range)

m TYPICAL PERFORMANCE
m TYPICAL APPLICATION CIRCUIT CHARAGTERISTICS

Voutr=5.0V, Vourn=-5.0V, lourr=lourn
Cip, Cin=4%4.7 1 F, Lp, Ly=3.3 4 H (VLF5014S-3R3M2R0), SBDp, SBDy: CMS03
P-ch MOS: EMH1303, Rp=7.5kQ, Czp=4.7nF, Rx=130kQ, C2x=0.47nF
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XC95109 series

m BLOCK DIAGRAM

GAINP H]

L4 Current
é Over Voltage Limit
Short Protection
Protection
Featmenk o[ JLXP
FBP |: +
f [
: e 3
Error Amp. -
7L oA ] P PGND
Comparator
1 Vv PGND
0SsC
1.2MHz P m :| MODE
Ramp
Wave /\
VREF [ Vi o &
‘ Error Amp. Comparator :l PVIN
o - o 3
f [
FBN |: - p—
Short Fe:df:ck * [:l LXN
Protection Over Voltage
Protection Current
GAINN [] % Limit
Auto C
AVIN I: Y Discharge i[:l VOUTN
Vrer Thermal
R1 for UVLO = Shutdown
AGND }j 5 el vouTp
I: o % Discharg :l
2
ENP[]% - s % [ JENN
SWP I:] % Line Switch Controller % [:l BSW
* Diodes inside the circuit are an ESD protection diode and a parasitic diode.
m PRODUCT CLASSIFICATION
e Ordering Information
XC9519DQR@B®®-D
DESIGNATOR ITEM SYMBOL DESCRIPTION
UVLO Detect Voltage 2.2V
@ UVLO Detect Voltage A UVLO Hysteresis width 0.2V
Q©) Oscillation Frequency 12 1.2 MHz
@ Maximum Current Limit A 2.0A
6~ Package (Order Unit) ZR-G QFN-24 (1,000/Reel) @

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

2 The XC9519 reels are shipped in a moisture-proof packing.
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XC9519

Series
m PIN CONFIGURATION
[a e
X9 %8%%
2 & 3 8 & I
Juuouuu
LXP 18 [ (1 PVIN
VOUTP 17 [] ]2 PVIN
BSW 16 [ ] 13 NC
ENP 15 [ ] 14 LxN
FBP 14 [ ] QFN-24 |5 LxN
GAINP 13 [ (BOTTOM VIEW) 6 VOUTN
ANENINENEED
< & < > 3
*1: The back metal pad, AGND pin and two PGND pins (No. 21 and 22) should be connected outside.
m PIN ASSIGNMENT
PIN NUMBER
PIN NAME FUNCTION
QFN-24
1,2 PVIN Power Supply Input 1
3 NC No Connection
4,5 LXN Switching of Inverting DC/DC Converter
6 VOUTN Detect Monitoring of Inverting DC/DC Output Voltage
7 MODE Selection Pin for Control Mode
8 VREF Reference Output Voltage
9 AVIN Power Supply Input 2
10 FBN Feedback Pin for Inverting DC/DC Converter
1 GAINN Loop Compensation Pin for Inverting DC/DC Converter
12 AGND Analog Ground
13 GAINP Loop Compensation Pin for Step-Up DC/DC Converter
14 FBP Feedback Pin for Step-Up DC/DC Converter
15 ENP Chip Enable Pin for Step-Up DC/DC Converter
16 BSW P-channel MOS FET Gate Control Pin
17 VOUTP Output Voltage Sense for Step-Up DC/DC Converter
18, 19 LXP Switching Output of Step-Up DC/DC Converter
20 NC No Connection
21,22 PGND Power Ground
23 ENN Chip Enable Pin for Inverting DC/DC Converter
24 SWP Detect Monitoring Voltage Pin for P-channel MOS FET Drain
TOIREX
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XC95109 series

BFUNCTION
1. ENP Pin Function

ENP PIN STATUS
H Step-up DC/DC Converter Active
L Step-up DC/DC Converter Stand-by
* Please do not leave the ENP pin open.

Vin
ENP
oV ——
ViN
BSW
ov
2.5ms
Vourp
ViN
oV ——
2. ENN Pin Function
ENN PIN STATUS
H Inverting DC/DC Converter Active
L Inverting DC/DC Converter Stand-by

* Please do not leave the ENP pin open.

Vin
ENN
OV ! 22ms
ov
Vourn
3. MODE Pin Function
MODE PIN STATUS
H Auto PWM/PFM

L PWM Control
* Please do not leave the MODE pin open.
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XC9519

Series
m ABSOLUTE MAXIMUM RATINGS
Ta=25°C
PARAMETER SYMBOL RATINGS UNITS
PVIN Pin Voltage VpviN -0.3~+6.0 \%
AVIN Pin Voltage Vavin -0.3~+6.0 \%
ENP Pin Voltage Venp -0.3~+6.0 \%
ENN Pin Voltage VENN -0.3~+6.0 \%
MODE Pin Voltage VmobE -0.3~+6.0 \Y
LXP Pin Voltage Vixp -0.3 ~+22.0 \%
LXN Pin Voltage V|_)<N VPVIN -22.0 ~ VPVIN +0.3 \
FBP Pin Voltage Vegp -0.3~+6.0 \%
FBN Pin Voltage VeBN -0.3~+6.0 \%
VOUTP Pin Voltage Voutp -0.3 ~+22.0 \%
VOUTN Pin Voltage Voutn Vavin -22.0 ~ Vayin 0.3 \Y
BSW Pin Voltage Vesw -0.3~+6.0 Vv
SWP Pin Voltage Vswp -0.3~+6.0 \Y
VREF Pin Voltage VRer -0.3~+6.0 Vv
GAINP Pin Voltage Veaine -0.3~+6.0 \%
GAINN Pin Voltage VeaINN -0.3~+6.0 Vv
LXP Pin Current Ixp 4000 mA
LXN Pin Current lxn 4000 mA
Power Dissipation Pd 1500 (PCB mounted) * mW
Operating Ambient Temperature Topr -40 ~ +85 °C
Storage Temperature Tstg -55 ~ +125 °C
* All voltages are described based on the AGND and PGND pin.
* The value is an example of data which is taken with the PCB mounted. Please refer to our web site for details.
TOIREX
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XC9519 series
m ELECTRICAL CHARACTERISTICS

o XC9519 Series, Common Characteristics

fosc=1.2MHz ~ Ta=25°C
PARAMETER SYMBOL CONDITIONS " MIN. | TYP. | MAX. | UNITS | CIRCUIT
Input Voltage Vin 27 - 5.5 \Y -
Vene =1.5V, Venn = Vegp = 0V, Veay = 0.1V
UVLO Detect Voltage Vuvio The voltage which Lxpe stops oscillation while 2.0 2.2 2.4 \% ©
Vi is decreasing from 2.4V.
Vene =1.5V, Venn = Vegp = 0V, Vegn = 0.1V
UVLO Release Voltage Vuvior The voltage which Lxp starts oscillation while 2.2 24 2.6 V ©)
Vv is increasing from Vyyio.
UVLO Hysteresis Range Vuvion Vuvion = Vuvior - Vuvio - 0.2 - \ -
Vin =Vene = Venn = Vivooe = 5.5V
Supply Current 1 loor Vegp =5.5V, Vesn = -0.1V, Voure = Vewp = 5.5V 50 170 450 H A ®
Supply Current 2 Ioo2 Vin :_VENN = Vuooe = 5.5V, Vewe = 0V 30 90 250 pA @
VFBN = -01V
Vin =Vene = Vivope = 5.5V, Venn =0V
| 30 110 250 A
Supply Current 3 oD3 Veap = 5.5V, Vours = Vens = 5.5V u @
Stand-by Current Iste Vin =5.5V, Venp =Venn = Vivope = 0V - 0 1.0 pA @
Vin = 5.5V, Venn = Vivope = 0V, Vegp = 0V
ENP "H” Voltage VenpH The voltage which Lxp starts oscillation while 14 - 5.5 \% @
Venp is increasing from 0.3V.
Vin = 5.5V, Venn = Viope = 0V, Vegp = 0V
ENP "L” Voltage VenpL The voltage which Ly stops oscillation while AGND - 0.3 \Y @
Vene Is decreasing from 1.4V.
ENP "H” Current lenpH Vin = Vene = 5.5V 0.1 - 0.1 HA @
ENP "L” Current lenpL Vin = Venp= 0V -0.1 - 0.1 V] A @
V|N = 55\/, VENp = VMODE = OV, VFBN =5.5V
ENN "H” Voltage VENNH The voltage which Lxy starts oscillation while 1.4 - 55 V @
Venn is increasing from 0.3V,
V|N = 55V, VENP = VMODE = OV, VFBN =5.5V
ENN "L” Voltage VENNL The voltage which Lxy stops oscillation while AGND - 0.3 V @
Vennis decreasing from 1.4V.
ENN "H” Current lennn Vin = Venn = 5.5V 0.1 - 0.1 HA @
ENN "L” Current lenne Vin = Venn = 0V -0.1 - 0.1 v A @
Vin = Venp = 5.5V, Venn =0V,
MODE "H” Voltage Vwvopen The voltage which supply current decreases 1.4 - 5.5 \% @
while Vuooe is increasing from 0.3V.
Vin = Venp = 5.5V, Venn =0V,
MODE "L” Voltage VmobEeL The voltage which supply current increases while | AGND - 0.3 \% @
Vwvope is decreasing from 1.4V.
MODE "H” Current ImMopEH Vin = Vmope = 5.5V -0.1 - 0.1 p A @
MODE "L” Current ImopEL Vin = Vmope = 0V -0.1 - 0.1 p A @
FBP "H” Current lrgPH Vin =5.5V, Venp =Venn =Vvooe =0V, Vegp =5.5V -0.1 - 0.1 8 A @
FBP "L” Current lFsPL Vin =5.5V, Vene =Venn =Vmope =0V, VEsp =0V -0.1 - 0.1 U A @
FBN "H" Current IFBNH Vin =5.5V, Vene =Venn =Vimope =0V, Veen=5.5V -0.1 - 0.1 HA @
FBN "L” Current IFBNL V|N =5.5V, VENp =VENN =VMODE =OV, VFBN =0V -0.1 - 0.1 Y] A @
SWP "H” Current Iswen Vin =5.5V, Vene =Venn =Vmooe =0V, Vswp =5.5V -0.1 - 0.1 HA @
SWP ”L” Current |swp|_ V|N :5.5VY VENp :VENN :VMODE :OV, szp =0V -0.1 - 0.1 M A @
Vin =Vene =Venn = 5.5V, Vinope =0V
. VFBP =O.9V, VFBN =0.1V
Integral Latch Time fuar Time to stop operation from the start of maximum 10 20 3.0 ms 2
current limit status.
Thermal Shutdown Treo ) 150 ) °c )
Temperature
Thermal Shutdown Trsor ) 130 ) c )
Release Temperature
Thermal Shutdown o
. Thvs Thvs =Trsor - Trsp - 20 - C -
Hysteresis Range

(*1) If the applied voltage and its pin name are not stated, those pins are left open for measurement.
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XC9519

Series
m ELECTRICAL CHARACTERISTICS (Continued)
e XC9519 Series, Step-up DC/DC Converter Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. | UNITS | CIRCUIT
Output Voltage Range Vouteser 400 - 18.0 \% -
Vin= Venp = 3.6V, Venn = Vvooe = 0V
Voure = Vswe = 3.6V
FBP Voltage Vrer The voltage which Lxp starts oscillation while 0.985 | 1.000 | 1.015 v O
Vegp is decreasing.
Vin=Venp = 3.6V, Venn =V, =0V
Oscillation Frequency foscp VI::UTP =E:‘/:WS=63‘6VEN\'>FBP !g\c}s 0 1020 | 1200 | 1380 kHz O
PFM Switching Current lpEmp Vin =Venp = Viope = 3.6V, Venn =0V 180 350 550 mA 0
Vin= Venp = 3.6V, Venn =V, =0V
Maximum Duty Cycle Duaxp VI;UTP =ET/PSWP3=63,6VENCFBP =M(()D\E;E 0 84 90 97 % O
LXP SW H ON RLXPH V|N = VENp= 36\/, VENN = VMODE = OV, |pr = 100mA - 012 028 Q 0
Resistance
LXP SW “H” Leak I EAkH Vin =5.5V, Venp=0V, V xp=5.5V - 0.01 1.0 uA 0
Current
. Vin =Venp = 5.5V, Venn =V, =0V
. . (3) IN =VENP » VENN MODE _
Maximum Current Limit Iume Vegp = 0.9V, Voure = Vewp = 5.5V 2000 4000 mA ]
FBP Voltage AVewn /
Temperature (VegolD Fgel'opr) -40°C=Topr=85°C - +100 - ppm/°C -
Characteristics
Vin= 3.6V, Venn = Vimooe = 0V
. VOUTP = szp = 36V, VFBP =0.95V
Soft-Start Time tssp Time to start Lyp oscillation from the rise of Venp. 08 25 52 ms O
(0V—3.6V)
Vin =Vene = 5.5V, Venn = Vimooe =0V
Short Protection Verorre Voute = Vswp = ?.SV . . 03 05 07 v 0
Threshold Voltage The voltage which the integral latch time
becomes 200 i s or less while Vegp is decreasing.
Vin= Venp = 3.6V, Venn = Vvooe = 0V
Over Voltage VOVPP Voutp = Vswp = 3.6V, Veane = 3.6V VFBP VFBP VFBP v 0
Protection Limit The voltage which Lxp stops oscillation while +0.03 | +0.07 | +0.10
Vegpis increasing.
BSW Pin Current lpsw x'“ - YEQ/P - 3'_6;/'6\\//5”\’}= Vﬁg“’g; ov 0.2 1.2 3.0 mA 0
OUTP — VSWP — 9. s VBSW —9.
C. Discharge Resistance |  Rocrop x'” - 6_'(2V6\\fE“P:VEN” = Vope = 0V 50 | 200 | 500 Q O
OUTP = 4.

NOTE:

(*1) If the applied voltage and its pin name are not stated, those pins are left open for measurement.
(*2) Input voltage or positive output voltage range should be Voyrpser=Vin + 0.2V.
(*3) Maximum current limit denotes the level of detection at peak of coil current.

TOIREX
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XC9519 series
m ELECTRICAL CHARACTERISTICS (Continued)

e XC9519 Series, Inverting DC/DC Converter

Ta=25°C
PARAMETER SYMBOL CONDITIONS MIN. | TYP. | MAX. | UNITS | CIRCUIT
Output Voltage Range Voutnser -15.0? - -4.0 \Y -
Vin= Venn = 3.6V, Vene = Vinone = 0V
FBN Voltage Vesn The voltage which Lxy starts oscillation while -26 0 26 mV
Vren is increasing.

Reference Voltage Vrer Vin= Venn = 3.6V, Vene = Viooe = 0V, Vean= 0.1V 0.970 1.000 | 1.030 \ @
Output Voltage Accuracy Vourna Voutna =Vrer -Vesn 0.985 1.000 | 1.015 \ -
Oscillation Frequency fOSCN V|N = VENN = 36V, VENp = VMODE = OV, VFBN= 0.1V 1020 1200 1380 kHz ®

PFM Switching Current IpEmN Vin = Venn = Vimooe = 3.6V, Venp = 0V 220 350 550 mA
Maximum Duty Cycle Duaxn Vin= Venn = 3.6V, Vene = Vivope = 0V, Vean= 0.1V 84 90 97 % ®
LXN SW L"ON RLXNL V|N = VENN = 36V, VENP= VMODE = OV, ILXN =100mA - 0.22 0.48 Q @
Resistance
LXN SW “L” Leak
ILEAkL Vin= Venn = 3.6V, Vene = Viooe = 0V, Vean= 0.1V - 0.01 1.0 pu A ®
Current
Maximum Current Limit | Iy Vin = Ve = 5.5V, Vene = Vivone = OV 2000 | - [4000 | mA | ®
VFBN = 01V
Reference Voltage AVeer /
REF
Temperature (Vier) ATopr) -40°C=Topr=85°C - +100 - ppm/°C -
Characteristics
V|N = 36V, VENP= VMODE = OV, VFBN =0.05V
Soft-Start Time tssn Time to start Lxy oscillation from the rise of Veyp. 0.8 2.2 4.0 ms (©)
(0V—3.6V)
: Vin = Venn = 5.5V, Vene = Vimope = 0V
Short Protection Vsiorry | The voltage which the integral latch time 03 | 05 | 07 v ®
Threshold Voltage becomes 200 ¢ s or less while Vegy is increasing.
Vin=Venn = 3.6V, Vene = Viooe = 0V, Veann = 3.6V
Over Voltage ) S ; Vean Vesn Vesn
Protection Limit Voven The Yoltage whlch Lxn stops oscillation while 010 007 003 \% ®
Vegnis decreasing.
C. Discharge Resistance | Rocren Vin'= 6.0V, Vene =Ven = Viwooe = OV 50 200 | 500 Q ®
Vourn = -4.0V
NOTE:

(*1) If the applied voltage and its pin name are not stated, those pins are left open for measurement.
(*2) Input voltage or positive output voltage range should be V- Vournser+ Ven=20V (Vgn: Forward voltage of external schottky barrier diode) .
(*3) Maximum current limit denotes the level of detection at peak of coil current.
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XC9519

Series

m OPERATIONAL EXPLANATION

The XC9519 series consists of a reference voltage source, ramp wave circuit, error amplifier, PWM comparator, phase compensation circuit,
driver transistor, current limiter circuit, short protection circuit, UVLO circuit, thermal shutdown circuit, over voltage protection, load disconnect
control and others. (See the block diagram below.)

By using the error amplifier, the FBP (FBN) pin voltage is compared with the internal reference voltage. The error amplifier output is sent to the
PWM comparator in order to determine the duty cycle of PWM switching. The signal from the error amplifier is compared with the ramp wave from
the ramp wave circuit, and the resulting output is delivered to the buffer driver circuit to provide on-time of the duty cycle at the LXP (LXN) pin.
This process is continuously performed to ensure stable output voltage.

The current feedback circuit monitors the driver transistor 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 using a low ESR capacitor such as ceramic, which results in
ensuring stable output voltage.

GAINP H] ® Current
Over Voltage Limit
Short Protection
Protection
Current r
Feedback * L:l LXP
FBP[ n
+ [
. Buffer
N > Logic — Drive 4{%

Error Amp.
7L Sl PWM JPGND

Comparator
Ramp
T Wave PGND
0sc
| ]MODE
Ramp
Wave /\

VREF I: PVIN
Vrer PWM
‘ Error Amp. L Comparator :l PVIN

Soft . Buffer
Start + > Logic — Drive 4{
+

Current
Feedback

il

FBN [

GAINN[ ] %
AVIN []-;;—« Dieabaree j—[] VOUTN
Vrer . Thermal
R1 for UVLO Shutdown

JLXN

Short
Protection

Over Voltage
Protection

Current
Limit

—(—eo
1

AGND [ ) : eomarse Jvourtp
ENP [ ] 7% : % [ JENN
SWP I:] % Line Switch Controller % [:l BSW

* Diodes inside the circuit are an ESD protection diode and a parasitic diode.
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XC95109 series

B OPERATIONAL EXPLANATION (Continued)

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

<Step-up DC/DC Converter Error Amplifier>

The step-up DC/DC converter error amplifier is an amplifier for output voltage monitoring. The FBP pin voltage is compared to the reference
voltage. When a voltage lower than the reference voltage is feedback to the FBP pin voltage, the output voltage of the error amplifier goes high.
External compensation of the error amplifier frequency characteristic is also possible.

<Inverting DC/DC Converter Error Amplifier>

The inverting DC/DC converter error amplifier is an amplifier for output voltage monitoring. The FBN pin voltage is compared to GND. When a
voltage higher than GND is feedback to the FBN pin voltage, the output voltage of the error amplifier goes high. External compensation of the
error amplifier frequency characteristic is also possible.

<Ramp Wave Circuit>
The ramp wave circuit determines switching frequency. The frequency is fixed 1.2MHz internally. Clock pulses generated in this circuit are
used to produce ramp waveforms needed for PWM operation, and to synchronize all the internal circuits.

<UVLO Circuit>

When the AVIN pin voltage becomes 2.2V or lower, the driver transistor is forced OFF to prevent false pulse output caused by unstable
operation of the internal circuitry. When the AVIN pin voltage becomes 2.4V or higher, switching operation takes place. By releasing the UVLO
function, the IC performs the soft start function to initiate output startup operation. The soft start function operates even when the AVIN pin
voltage falls momentarily below the UVLO detect voltage. The UVLO circuit does not cause a complete shutdown of the IC, but causes pulse
output to be suspended; therefore, the internal circuitry remains in operation.

<Thermal Shutdown>

For protection against heat damage of the ICs, thermal shutdown function monitors chip temperature. The thermal shutdown circuit starts
operating and the driver transistor will be turned off when the chip’s temperature reaches 150 °C. When the temperature drops to 130 °C or less
after shutting of the current flow, the IC performs the soft start function to initiate output startup operation.

<PFM Switch Current>

In PFM control operation, until coil current reaches to a specified level (Ipemp, lremn), the IC keeps the driver transistor on. In this case, time
(ton) that the driver transistor is kept on can be given by the following formula.
ton = L Xlpemp (Iprmn) / Vin ton tan

— —

Vism
lepye Iprmn
: OmA loen OmA
(a). Boost DG/DC Gonverter (b}, Inverting DG/DGC Converter

Fig. PFM Current.
< PFM Duty Limit >
In PFM control operation, the maximum duty cycle (DTYuwmir pru) is set to 50% (TYP.). Therefore, under the condition that the duty increases
(e.g. the condition that the step-up ratio is large), it's possible for the driver transistor to be turned off even when the coil current doesn't reach to lprup
(IPFMN)-

. fose o foso
— —

Viee
v
lc—» DUTY=50% L

e N OmA

(a), Boost DC/DC Converter (b). Inverting DC/DC Converter
Fig. Maximum PFM Current Duty

ILep
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XC9519

Series

B OPERATIONAL EXPLANATION (Continued)

< C_ Auto-Discharge Function >

This function enables high-speed discharge of the charge on the output capacitor (C.) when an L level signal is input to the ENP (ENN) pin by
means of the internal switch between the VOUTP pin and AGND pin (between the VOUTN pin and AVIN pin).

This function makes it possible to prevent malfunctioning of applications caused by charge remaining on C,.

The discharge time is determined by the C, discharge resistance (Rpchc) and Ci. If T ( T = C. % Rpcne) is the time constant of C, and Rpcrg, the
equation for the output voltage discharge time can be obtained from the following CR discharge equation.

=t |nUV0UTSET AYa)

V: Output voltage during discharge
Vourser: Output voltage

t: Discharge time

T : C.*RocHe

[Example]
When the set voltage (Voureser)=5.0V, Cp=18.8 £ F, and the C, discharge resistance (Rpcrer)=200% (TYP.) of the DC/DC Converter, the
discharge time t from the start of C, high-speed discharge until the output voltage falls to 1.0V can be calculated as follows:

=1 In (Vourpser / V )= CLpXRochep In ( Voureser / V) = 18.8 #Fx200 2xIn ( 5.0V / 1.0V ) = 6.05x10°% s = 6.05 ms "
(*1) Calculated with loyr = 0mA

<Internal OSC Timing Chart>

The step-up DC/DC Converter and the Inverting DC/DC Converter are switching synchronously based on one internal clock. The phase of
the step-up driver on timing for the DC/DC Converter is shifted to completely opposite position (180 degrees different) upon the phase of driver
on timing for the Inverting DC/DC Converter.

3 1.2MHz !

Internal OSC |

Inductor Peak Current

Boost I x

Inductor Peak Current

Inverting I x

<Overvoltage Protection>

Overvoltage protection monitors the output voltage Voure (Voutn) using the FBP (FBN) pin voltage, and prevents the output voltage Voure
(Vourn) from rising too far above the set voltage. In particular, fluctuations in the load cause the output voltage to rise, and when the FBP (FBN)
pin voltage reaches the overvoltage protection detection voltage, the driver transistor of the step-up DC/DC converter (inverting DC/DC
converter) is turned off to hold down the rise of output voltage. When the output voltage falls after overvoltage protection detection, normal
DC/DC converter operation resumes.

The output voltage Vour ove that is detected by overvoltage protection is obtained from the following equation:

VOUT_OVP P (VOUT_OVPN)=VOUTPSET (VOUTNSET) x VOVP P (VO\/PN)
Vouteser (Voutnser): Output voltage, Vover(Voven): Detect Overvoltage Protection Voltage

[Example]
In a step-up DC/DC converter with the indicated conditions, the output voltage Vour over that is detected by overvoltage protection can be
calculated as shown below.
Condition: Output Voltage (Vourpser)=5.0V, Vovpp=Veep+0.07V(TYP.) , Vegp=1.0V(TYP.)

Vou'r_o\/pp = Voutpser X Vove = 5.0V x (10 + 007(TYP)) =5.0V x 1.07 = 5.35V
<Load disconnect Control Circuit>

The Load disconnect control circuit makes it possible to break continuity between Viy and Voure by tuming off the external P-ch MOS FET when the
step-up DC/DC converter is in the standby state.
TOIREX
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XC95109 series

B OPERATIONAL EXPLANATION (Continued)

<Current Limit>

The current limiter circuit of the XC9519 series monitors the current flowing through the driver transistor, and features a combination of the

current limit mode and the operation suspension mode.

@ When the driver current is greater than a specific level, the current limit function operates to turn off the pulses from the LXP (LXN) pin at any
given timing.

@ When the driver transistor is turned off, the limiter circuit is then released from the current limit detection state.

@ At the next pulse, the driver transistor is turned on. However, the transistor is immediately turned off in the case of an over current state.

@ When the over current state is eliminated, the IC resumes its normal operation.

The IC waits for the over current state to end by repeating the steps D through @. If an over current state continues for the integral latch time
and the above three steps are repeatedly performed, the IC performs the function of integral latching the OFF state of the driver transistor, and
goes into operation suspension mode.

Once the IC is in suspension mode, operations can be resumed by either turning the IC off via the ENP (ENN) pin, or by restoring power. Care
must be taken when laying out the PC Board, in order to prevent misoperation of the current limit mode. Depending on the state of the PC Board,
latch time may become longer and latch operation may not work. In order to avoid the effect of noise, the board should be laid out so that input
capacitors are placed as close to the IC as possible.

(a) Step-up DC/DC Converter

Limit < 2.0ms(TYP.) Limit > 2.0ms(TYP.)

Current Limit Level

-_—_———— - - —— g y——— — — _—_——————— — -

ENP J__I(— Restart
—_————— e o — AGND,PGND

(b) Inverting DC/DC Converter

Limit < 2.0ms(TYP.) Limit > 2.0ms(TYP.)

Current Limit Level

-_—_———— - - —— g y——— — — _—_——————— — -

we — [JUUTUTULT Uy ——uuu

ENN J__I(— Restart
P U i AGND,PGND

<Short-Circuit Protection>
The short-circuit protection circuit monitors the output voltage from the Voure (Voutn). In case where output is accidentally shorted to the GND
and when the FBP voltage decreases less than short protection threshold voltage or FBN pin voltage becomes larger than short protection
threshold voltage and a current more than the I x flows to the driver transistor, the short-circuit protection quickly operates to turn off and to latch
the driver transistor.
Once the IC is in suspension mode, operations can be resumed by either turning the IC off via the ENP (ENN) pin, or by restoring power.
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BEXTERNAL COMPONENTS

<Step-up DC/DC Converter Output Voltage Setting>

The output voltage Vourp of a step-up DC/DC converter can be set by connecting external dividing resistors Regp1 and Regpe.
The output voltage Voure is determined by the values of Regps and Regp2 as given in the equation below.
Adjust Regp1 and Regpz SO that (Rrgpt + Resp2) < 500k Q.

Voura

Voute = Vrer X (Rrsp1 + Reep2) / Rrerz

Set the output voltage so that Voyurpd Vi + 0.2V is satisfied.

Adjust the value of the phase compensation speed-up capacitor Cegp so that f,=1/ (2 x 7 % Regp1) is about 40kHz, and insert several kQ in
series as Rgp. If a high output voltage is set, inserting a phase compensation speed-up capacitor may cause unstable operation.
Examples of setting Cegp and Rsp are shown in the next section, “Step-up DC/DC Converter Error Amplifier External Compensation”.

[Typical Examples]

Voutp Rrep1 Resp2

4.0V 300k R 100k Q
5.0V 300k Q2 75k Q2
9.0V 240k Q 30k 2
12.0V 330k Q 30k Q2
15.0V 336kQ 24k Q
18.0V 408k Q 24k Q

<Inverting DC/DC Converter Output Voltage Setting>

The output voltage Vourn of an inverting DC/DC converter can be set by connecting external dividing resistors Regnt and Regne.
The output voltage Vourn is determined by the values of Regnt and Resnz @s given in the equation below.
Adjust Regnt and Regnz SO that (Resni + Resnz) < 500k £2.

WREF

Vourn = - (Vrer - Veen) X Reena / Reenz

Set the output voltage so that

Vin- Vournt Ven =20.0V
(Ven: Forward voltage of external diode SBDy) is satisfied.

[Typical Examples]

Voutn Resn+ Reenz
40V | 300kQ | 75kQ
50V | 300kQ | 60kQ
9.0V | 270kQ | 30kQ
12.0V | 360kQ | 30kQ
150V | 360kQ | 24kQ

TOIREX
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XC95109 series

B COMPONENT SELECTION METHOD (Continued)

<Step-up DC/DC Converter Error Amplifier External Compensation>

External compensation of the frequency characteristic of a step-up DC/DC converter error amplifier is possible with Rze and Czp. The values of
Rzr and Cz can be adjusted to obtain the optimum load-transient response (step response). For adjustment using the input voltage and output
voltage, use the setting values below.

VIN Output Voltage Range Lp Cip Rzp Czp Crap Rsp
2x47uF | 51kQ 4.7nF 47pF™ | 4.7kQ
4x47uF | 8.2kQ 4.7nF 47pF" | 4.7kQ
2x47uF | 51kQ 4.7nF - -
4x4T7uF | 7.5kQ 4.7nF - -

46V = Vourp = 5.0V 3.3uH

5.0V < Voutp = 9.0V 3.3uH

Li-ion 9.0V <V < 120V 334H 2x47uF 10k Q 4.7nF - -
0V < =< 12 3u
(2.7~4.4V) oute 4x4TUF | 18kQ 2.2nF - -
2X47uF 16k Q 2.2nF - -
12.0V < Voutp =< 15.0V 3.3uH
4x47uF 27k Q 2.2nF - -
2X47uUF 16k @ 2.2nF - -
15.0V < Voutp = 18.0V 3.3uH
4x4T7uF | 24kQ 4.7nF - -
Vin Output Voltage Range Lp Cip Rzp Czp Crep Rsp
2x47uF | 82kQ 4.7nF 47pF™? | 4.7kQ
4.0V éVoUTP =< 5.0V 3.3uH K P 2
Ax47uF | 13kQ 4.7nF 47pF? | 4.7kQ
2X4.7uF 16k Q 2.2nF - -
5.0V < Voutp =< 9.0V 3.3uH
4x47uF 22k Q 2.2nF - -
2X47uUF 18k Q 2.2nF - -
3.3V+10% 9.0V < Voure =12.0V 3.3uH
4x47uF 30kQ 2.2nF - -
2X4.7uF 24k Q 2.2nF - -
12.0V < Vourp = 15.0V 3.3uH
4x47uF 36k Q2 2.2nF - -
2X47uUF 22k Q 2.2nF - -
15.0V < Voutp = 18.0V 3.3uH
A4X47uF 36k Q 2.2nF - -
Vin Voutp Le Cip Rzp Czp Crrp Rsp

2x47uF | 4.7kQ 4.7nF 68pF™® | 4.7kQ

57V = Voutp < 7.0V 3.3uH 3
4x47uF | 82kQ 4.7nF 68pF® | 4.7kQ

2xX47uF 5.1k Q 4.7nF - -

7.0V < Voutp =< 9.0V 3.3uH
4x47uF 10k Q 4.7nF - -
2xX47uF 8.2k QR 4.7nF - -

5V+10% 9.0V < Vourp = 12.0V 3.3uH
4X47uF 16k Q 2.2nF - -
2xX47uF 13k Q 2.2nF - -

12.0V < Voutp = 15.0V 3.3uH
4x47uUF 24k Q 2.2nF - -
2xX47uF 12k Q 2.2nF - -

15.0V < Vourp = 18.0V 3.3uH
4X47uF 18k Q 4.7nF - -

(*1) Setting value with RFBP1 = 300k Q
(*2) Setting value with RFBP1 = 360k Q2
(*3) Setting value with RFBP1 = 240k Q
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B COMPONENT SELECTION METHOD (Continued)

<Inverting DC/DC Converter Error Amplifier External Compensation>
External compensation of the frequency characteristic of an inverting DC/DC converter error amplifier is possible with Rzy and Czy. The values

of Rzy and Czy can be adjusted to obtain the optimum load-transient response (step response). For adjustment using the input voltage and output
voltage, use the setting values below.

ViN Output Voltage Range Ln CiN Rz Can
2x47uF | 51kQ 1.0nF
40VZVoumZ-50V | 3.3uH K n
4x4T7uF | 110kQ 0.47nF
2x47uF | 68kQ 0.47nF
-5.0V > Vourn=-9.0V 3.3uH
Li-ion 4x47uF | 130kQ 0.47nF
(2.7~4.4V) 2x47uF | 120kQ 0.47nF
-9.0V > VOUTNg-']Z.OV 3.3uH
4x47uF | 200kQ 0.47nF
2Xx4T7uF | 110kQ 1.0nF
-12.0V > Voytn= -15.0V 3.3uH
4x4TuF | 200kQ 0.47nF
Vin Output Voltage Range Ln Cin Rzn Can
2x47uF | 51kQ 1.0nF
4.0VZVourn=-5.0V | 3.3uH a
4x47uF | 110kQ 0.47nF
2x47uF | 68kQ 0.47nF
BOV> Vo200V | 83uH 1 T 13k | 047nF
X4, . n
3.3V+10% a
2x47uF | 120kQ 0.47nF
9.0V > Vourn=-12.0V | 3.3uH
4x47uF | 200kQ 0.47nF
2x47uF | 110kQ 1.0nF
-12.0V > VOUTN;'15-OV 3.3uH
Ax4T7uF | 200kQ 0.47nF
ViN Output Voltage Range Ln CuN Rzn Czn
2x47uF | 51kQ 1.0nF
4.0VZVourn=-50V | 3.3uH K
AXA4TuF | 110kQ 0.47nF
2x47uF | 68kQ 0.47nF
BOV=Voun= 00V | 334K F T 150k | 047nF
X .
5V+10% T n
2x47uF | 120kQ 0.47nF
9.0V > Vourn=-12.0V | 3.3uH
Ax4T7uF | 200kQ 0.47nF
2x47uF | 110kQ 1.0nF
-12.0V > VOUTNg-']S.OV 3.3uH
4x47uF | 200kQ 0.47nF
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XC95109 series

B TYPICAL APPLICATION CIRCUIT
(V|N=3.6V, VOUTP=5-0V: VOUTN='5-0V)

Lp SBDp

Voure

P-ch MOS|

Al
|

XC9519

Vin Cinsw Cm_u Cina

Vourn

Ln

a

<Typical Examples> V|N=3.6V, Voutp=5.0V, Vourn=-5.0V

+ Capacitor
Cinp 1104 F/ 10V (C2012JB1A106M, TDK-EPC)
Cin_sw 14.7 L F/ 10V (C2012JB1A475M, TDK-EPC)
Cin A :0.1 ¢ F/ 10V (C1005JB1A104K, TDK-EPC)
Cip 14x4.7 4 F/ 10V (C2012JB1A475M, TDK-EPC)
Cin 14x4.7 4 F/ 10V (C2012JB1A475M, TDK-EPC)
CLwr :0.22 4 F/ 6.3V (C1005JB0J224M, TDK-EPC)
Czr 1 4.7nF/ 25V (C1005JB1E472K, TDK-EPC)
Can 1 0.47nF/ 50V (C1005JB1H471K, TDK-EPC)
Crap 1 47pF/ 50V (C1005CH1H470J, TDK-EPC)

For Cin_p, Cin_sw, Cin_as CL vk, Cip, and Cyy, use a B characteristic (JIS Standards) or X7R/X5R (EIA Standards), and use a ceramic capacitor with
minimal reduction of capacitance when a DC bias is applied.

+ Coil, Schottky diode, P-ch MOSFET

Lp, Ln : 3.3 H (VLF5014S-3R3M2R0, TDK-EPC)
(MSS5121-332, Coilcraft)
SBDp, SBDy : XBS304S17R-G (TOREX)
CMS03 (TOSHIBA)
P-ch MOS : EMH1303 (SANYO)

When selecting external components, refer to the specifications of each component and select so as not to exceed the ratings.

-Resistor
RFBP1 1 300k @ RFBN1 : 300k Q@ RZP 1 8.2kQ
RFBPZ 175k Q RFBNZ 1 60k Q RZN 110k Q
Rsp 14.7kQ
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Series
B TYPICAL APPLICATION CIRCUIT (Continued)
(V|N=3.6V, VOUTP=1 50V, VOUTN='1 50V)
L SBDe Voutp
Rrgpi
P-ch MOS| Cip
|
il
]
Rrap2
L
XC9519
Ve [Cuusn |[Cwe [Ciua R
p— R, Vourn
SBDy
L
CLN
Ln
777
<Typical Examples> V|n=3.6V, Vourp=15.0V, Vourn=-15.0V
- Capacitor
Cinp 10 F/ 10V (C2012JB1A106M, TDK-EPC)
Cin_sw 147 uF/ 10V (C2012JB1A475M, TDK-EPC)
Cina :0.1uF/ 10V (C1005JB1A104K, TDK-EPC)
Crp 1 4x4.7 u F/ 25V (TMK212BJ475KG, TAIYO YUDEN)
Cin 14x4.7 u F/ 25V (TMK212BJ475KG, TAIYO YUDEN)
CLwr :0.22 4 F/ 6.3V (C1005JB0J224M, TDK-EPC)
Czp 1 2.2nF/ 50V (C1005JB1H222K, TDK-EPC)
Czn : 0.47nF/ 50V (C1005JB1H471K, TDK-EPC)
Crap : OPEN
For Cin_p, Cin_sw, Cin_a, CL vk, Cip, and Cyy, use a B characteristic (JIS Standards) or X7R/X5R (EIA Standards), and
use a ceramic capacitor with minimal reduction of capacitance when a DC bias is applied.
+ Coil, Schottky diode, P-ch MOSFET
Lp, Ln : 3.3 uH (VLF5014S-3R3M2R0, TDK-EPC)
(MSS5121-332, Coilcraft)
SBDp, SBDN : XBS304S17R-G (TOREX)
CMSO03 (TOSHIBA)
P-ch MOS : EMH1303 (SANYO)
When selecting external components, refer to the specifications of each component and select so as not to exceed the ratings.
*Resistor
RFBP1 1 336k QR RFBN1 : 360k Q Rzp 127k Q
RFsz . 24kQ RFBNZ . 24KQ RZN . ZOOKQ
Rsp : OPEN
TOIREX
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XC9519 series
BTEST CIRCUITS

1) Circuit O

o |

1 ENP LXP

12 o ENN VOUTP
o |

| = MODE FBP

*— "~ SWP VREF

—| Bsw FBN

PVIN VOUTN

AVIN LXN

rAs

AGND GAINN

PGND GAINP —

3) Circuit O

Wave Form Measure Point,

ENP LXP

o |
o

) 10 o ENN vouTpP
' o
No—"" |

41Q

r N—
MODE FBP |—o "
9 0224F
" SWP VREF {—]
— BSW FBN ——o o4
P! PVIN VOUTN | Wave Form Measure Point
41Q
] AVN LXN ——"—AAN——@
Y NI
AGND GAINN |——o—
N—1
— PGND GAINP | ——o—
N
100k Q
4) Circuit O

ENP

MODE

y T~ SWP

o

o

{ . _—— ENN VOUTP | —— o
Z‘j\oi

VREF —

LXP E«—@a

PGND
FBP [— o

— BSW FBN |——o o
PVIN VOUTN [—
] AVN LXN »—@—4
AGND GAINN [— PVIN
-1 PGND GAINP [— 1
Vin _

2) Circuit O

ENP

ENN

MODE

SwpP

BSW

PVIN

AVIN

AGND

PGND

LXP

VOUTP

FBP

VREF

FBN

VOUTN

LXN

GAINN |

GAINP
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BTEST CIRCUITS (Continued)

5) Circuit O

Wave Form Measure Point
ENP LXP — P

;f\oi
J S QT VouTP
Yo MODE FBP o ]
SWP VREF |—
—| Bsw FBN ——o—

——— N o

F PVIN VOUTN — ) @
Wave Form Measure Point
Ul AVIN LXN —

o—]
‘HFL 104H 051Q
AGND GAINN [— 1

1 PGND GAINP |— 1 1

6) Circuit O

EN

o

LXP

EN VOUTP —

4

MODE FBP —

— SWI VREF —

T

PVIN VOUTN —

o——1
S| AVIN LXN H

AGND GAINN —

— PGND GAINP — —_—
N

<

o

7) Circuit @

Wave Form Measure Point
: 419
ENP LXP ————

ENN VOUTP
MODE FBP S Ll
swp VREF o =
BSW FBN O e
PVIN VOUTN 1

Wave Form Measure Point

479

AVIN LXN [ e AAA,——
AGND  GAINN S
PGND  GANP [—(A)——" — 1 L L
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XC9519 series
BTEST CIRCUITS (Continued)

8) Circuit

‘N
e ENP LXP
T ot ENN vouTP
T __o— MODE FBP
100k Q 300kQ
swp VREF —
3
I
—1 BSW FBN —e
10nF
PVIN  VOUTN
Wave Form Measure Point
Py V]
sour et AVIN LXN ¢
s AGND  GAINN
71 33uH
—L LA 1raND  GANP e
PGND Vin 300kQ 100kQ 2
2.2nF 22nF
7T
9) Circuit @
Wave Form Measure Point
479
—— |
= ENP LXP
o —{ENN VOUTP "
Y _o— MODE FBP o
+ T~ swp VREF |—
— Bsw FBN |
PVIN  VOUTN |—
471Q
S| AVIN LXN e
AGND  GAINN |—
4 PGND  GAINP [— 4
VIN —_

1. Capacitance between pins

22uF

56kQ

KQ

The capacitances between the following pins are omitted in the circuit diagram.

PVIN pin — PGND pin: 1 £ F

FBP pin - AGND pin: 1« F
FBN pin - AGND pin: 1 ¢ F

VREF pin - AGND pin: 1y F

2. Testing method for on resistance
Testing is executed at 100% DUTY using test mode.
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BNOTES ON USE

1. For temporary, transitional voltage drop or voltage rising phenomenon, the IC is liable to malfunction should the ratings be exceeded.

2. The characteristics of this IC are highly dependent on peripheral circuits.
When selecting external components, refer to the specifications of each component and select so as not to exceed the ratings.
Some peripheral component selections may cause unstable operation.
Before use, sufficiently test operation using the actual equipment.

3. When the input voltage V|y is low and the output voltage Voure/Vourn is high, the input current may be limited by the maximum duty limit and

the set output voltage may not be output.

IS

. If the step-up ratio is high and excessive load current flows, the input current may be limited by the maximum duty limit and maximum current

limit protection and short-circuit protection may not activate.

5. Do not connect a component other than C_ vx to the VREF pin.
If a component other than C_ vr is connected, the output voltage Voury of an inverting DC/DC converter may become unstable.

6. For external components, use the components specified in the standard circuit examples and component selection methods.

7. When the input voltage V\y is high and the output voltage Voure/Voutn is low, intermittent oscillation may occur during PWM control.

8. If the step-up ratio is low in a step-up DC/DC converter, the output voltage Voure may become unstable during PFM/PWM switching control

(Voo = "H").

Step-up DC/DC Converter: PWM/PFM MODE
(Vin=4.4V, Vourp=5.0V, loyrp=200mA
Vene="H", Venn="L", Vmope="H")

VOUTP :50mvV/div

time:20 y s/div

<External Components>
Cp=4x4.7uF

Lp=3.3 u H (VLF5014S-3R3M2R0)
SBD,: CMS03

P-ch MOS: EMH1303
R,p=7.5kQ, C,p=4.7nF

9. During PFM/PWM switching control (Vwope = "H"), the output voltage may become unstable near switching between PFM mode and PWM mode.

Step-up DC/DC Converter: PWM/PFM MODE
(Vin=3.6V, Vourp=5.0V, loytp=120mA
Vene="H", Venn="L", Vmope="H")

VOUTP :20mV/div

time:10  s/div

<External Components>
Cp=4x4.7TuF

Lp=3.3 u H (VLF5014S-3R3M2R0)
SBD,: CMS03

P-ch MOS: EMH1303

R,p=7.5kQ, C,-=4.7nF

TOIREX
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BNOTES ON USE (Continued)

10. During PWM control (Vvope =

"L"), the output voltage may become unstable at light loads

<External Components>
Inverting DC Converter: PWM MODE C\=4x4.7Tu F
(Vin=5.5V, Vourn=-15.0V, loytn=100mA Ly=3.3 uH (VLF5014S-3R3M2R0)
Vene="L", Venn="H", Vmope="L") SBDN: CMS03

Ryn=200KQ, C=0.47nF
Y Y b - alldy

revvevw

time:50 y s/div

11. 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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BNOTES ON USE (Continued)

@Notes on Layout

1. Position external components close to the IC so that the wiring is thick and short.
2. To minimize input voltage fluctuations, place Ciy_» and Ciy_a as close as possible to the IC.

3. Make the GND wiring sufficiently strong. Fluctuations of AGND or PGND voltage due to GND current during switching may cause unstable IC operation.
4. When creating a layout, refer to the circuit diagram and recommended layout pattern below.

5. This product is incorporated into a driver, and thus the driver transistor current and on-resistance may cause heat generation.

L SBDp Voute
p-chmos L]
Crep
Bswl = o
] Rsp
PVIN
VREF Repz
AVIN -
0]
Reanz
ENP
0] XC9519 (3.FBN
J\X]N Cnsw |Cinp CIN,AENN
- MODE
T T T T —F - Rean [Cuve
— V.
AGND VOUTN oum
[ 0] -
PGND LXN SBDy
GAINP GAINN Cuy
R, R
2p 2N .
Czp Czn

@Recommended Pattern Layout

Front

Back side see-through

ToREX @2 OO 00 ‘=

GND
CINSW | o

00000000

o)
-
10
VOUTP o
(@]

%0
Q0 o

o O

O O

00000000

oﬂ

[=1]-]

OOD
000

oo

20 00

;00
= o090

(=]
000
(21}
o0

0 O

000000000
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XC95109 series

B TYPICAL PERFORMANCE CHARACTERISTICS

(1) Efficiency vs. Output Current

Step-up DC/DC Converter (Voutp=5.0V) Inverting DC/DC Converter (Voutn=-5.0V)
Cup=4x4.7y1 F, Lp=3.3u H (VLF5014S-3R3M2R0) Cuv=4x4.7y F, Ly=3.3y H (VLF5014S-3R3M2R0)
100 SBDp: CMS03, P-ch MOS: EMH1303, Ryp=7.5kQ, Czp=4.7nF 100 SBDy: CMS03, R=130kQ, C=0.47nF
Vere="H", Ven="L" Vere="L", Ven="H"
- - A )
L 60 it 60 — 7 o
i i V= 4.4V ,'."(
Y . & 3.6V Nt
& 40 |- 8 40 NN
£ 2.7V £ 27V Ll
w N ] B \ .
20 . 20 - ’-4 'V P s
—— PWM/PFM (Vyope="H") —— PWMIPFM (Vyppe="H")
=== PWM (Vyope="L") === PWM (Vyope="L")
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:loutp (mA) Output Current:loutn (MA)
Step-up DC/DC Converter (Voute=15.0V) Inverting DC/DC Converter (Vourn=-15.0V)
Cip=4x4.7y F, Lp=3.3u H (VLF5014S-3R3M2R0) Cun=4x4.7p F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF SBDy: CMS03, Rzy=200kQ, Czy=0.47nF
100 100 ‘
Vene="H", Ven="L" Vene="L" Veny="H"
,..\\V’
9 g ”/
i i 60
t i S/
§ §~ 3.6V
: 40 :
i} A i} V= 5.5V
20 20 . ,/
S —— PWM/PFM (Vyyope="H") JPELA —— PWM/PFM (Vyope="H")
=TT PWM (Vyope="L") e =77 PWM (Vyope="L")
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:loutp (mA) Output Current:loutn (mA)
(2) Output Voltage vs. Output Current
Step-up DC/DC Converter (Vouter=5.0V) Inverting DC/DC Converter (Vourn=-5.0V)
Cip=4x4.7y F, Lp=3.3u H (VLF5014S-3R3M2R0) Cuv=4x4.7y F, Ly=3.3y H (VLF5014S-3R3M2R0)
52 SBDp: CMS03, P-ch MOS: EMH1303, Rzp=7.5kQ, Czp=4.7nF 48 SBDy: CMS03, Ryy=130kQ, Coy=0.47nF
. T =-4.
Vene="H", Ven="L" Vene="L", Ven="H"
— — Viy=4.4V
S 51 L V) =4.4V,3.6V,2.7V S 49 L 3.6V
& g
2 2
O ]
= = \
(0] (0] . -
E’ 50 + g’ -5.0 I ==
S S
5 5 2.7V
o Q.
5 49 ¢ 5 51 -
(] o]
—— PWM/PFM (Viyope="H") —— PWM/PFM (Vyyope="H")
=== PWM (Vyyope="L") === PWM (Vyope="L")
48 ! 52 ‘ :
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:loute (MA) Output Current:loutn (mA)
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XC9519

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(2) Output Voltage vs. Output Current (Continued)
Step-up DC/DC Converter (Voure=15.0V) Inverting DC/DC Converter (Voutn=-15.0V)
Cp=4x4.7p F, Lp=3.3p H (VLF5014S-3R3M2R0) Cn=4x4.7p F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Cz=2.2nF SBDy: CMS03, Rx=200kQ, Czn=0.47nF
15.4 ‘ -14.6
Vere="H", Ven="L" Vene="L" Ven="H"
2 152 | Z 148 |
5 Viy=5.5V E Viy=5.5V,3.6V
2 2
(] O
> >
g T P ST FPERANIT
E’ 15.0 + I g 150 lesoce::eenen..
o o
2 3.6V 2>
> 3
Qo Q.
S 1438 S5 -15.2
(@] o]
—— PWM/PFM (Vyope="H") —— PWM/PFM (Vyope="H")
T T PWM (VMODE="L“) -~ T PWM (VMODE:"L")
14.6 oY -15.4 TR Y Y
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:loutr (MA) Output Current:loutn (mA)
(3) Ripple Voltage vs. Output Current
Step-up DC/DC Converter (Voutpr=5.0V) Inverting DC/DC Converter (Voutn=-5.0V)
Cp=4x4.7u F, Lp=3.3p H (VLF5014S-3R3M2R0) Cn=4x4.7u F, Ly=3.3p H (VLF5014S-3R3M2R0)
100 SBDp: CMS03, P-ch MOS: EMH1303, Rzp=7.5kQ, Czp=4.7nF 100 SBDy: CMS03, Rzy=130kQ, Cz=0.47nF
Vene="H", Ven="L" —— PWM/PFM (Vyope="H") Vene="L" Ven="H"  PWMPFM (Vaooe="H")
=77 PWM (Vyope="L") =7 T PWM (Vyope="L")
@ 80 @ 80
a a
> >
£ E
= 60 - 44y = 60
3 3.6V \ 2 4.4V
(o] (o)) B
o) " S
5 40 27\ /\ 3 40 /
. V,N=\2.7V,3.6V,4.4V \ \ > V= 2.7V,3.6V,4.4V 27
Q Q.
a oy 3.6V
£ 20F \ Vl £ 20 \ /
o J S Sl Rl R o )
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:loute (mA) Output Current:loutn (mA)
Step-up DC/DC Converter (Voutp=15.0V) Inverting DC/DC Converter (Voutn=-15.0V)
Cp=4x4.7u F, Lp=3.3p H (VLF5014S-3R3M2R0) Cin=4x4.7y F, Ly=3.3p H (VLF5014S-3R3M2R0)
100 SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF 100 SBDy: CMS03, Ran=200kQ, Czy=0.47nF
‘ ‘ \
Vene="H", Venn="L" PWM/PEM (Viyope="H") Vene="L",Ven="H" —— PWM/PFM (Vyope="H")
=7 PWM (Vyope='L") =TT PWM (Vyope="L")
3 80 3 80 |
o o
> >
£ E
S 60 S 60 | Vosey
T T = 5.
S 2.7v 55V 36v S ™ ~_
S 40ty . 5 40t :
S V= 2.7V,3.6V,4.4V l S 27V
2 \ N\ 2 \ /
o o
- B \/} § N >>/
O . o 0 [l
0.1 1 10 100 1000 0.1 1 10 100 1000
Output Current:loutp (MA) Output Current:loutn (mA)
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XC95109 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(4) Oscillation Frequency vs. Ambient Temperature

1.5 1.5
N N
s 14 S 14
5 3.6V V=5.5V % 3.6V V\=5.5V
(%] €N
«© 13 | S 13 |
S l g l
e ——— g —_—
g 12 § 1o L ——r—
o = [
: D D——
L
c M 2.7V N 2.7V
S S
8 5
5 1.0 3 1.0 |
2] (2]
(e} o
0.9 0.9
-0 25 0 25 5% 75 100 50 25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(5) Supply Current 1,2,3 vs. Ambient Temperature
Supply Current 1 Supply Current 2
250 ‘ 200
Vi =5.5V
< <
3 200 l / x 150 + V,\=5.5V
A &
€ 150 € 100 —
o I o —
5 2.7V 5 |
(&) o
> > 2.7V
S 100 S 50
> >
@ (]
50 0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
Supply Current 3
200
z V=5.5V
3 150 | l
8 %
5
g 100 1
£ 2.7V
>
o
>
S 50
>
@
0
-50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C)
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XC9519

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(6) FBP Voltage vs. Ambient Temperature (7) Output Voltage Accuracy vs. Ambient Temperature
1.02 1.02
S
V\=5.5V s V,=5.5V
2
s 101 S o1 ¢
= T
@ >
? | —T § /////-
Q100 —F— | 3 100 —]
E —— § p— I
S 2.7V,3.6V o) 2.7V
o s
@ 099 | S 099 3.6V
=
i3
>
0.98 © o098
-50  -25 0 25 50 75 100 -50  -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(8) UVLO Voltage vs. Ambient Temperature
2.7
26
s
o 25 ¢
S’ UVLO Release Voltage
2 24
] |
D
s 23
(>D UVLO Detect Voltage
o 22t
- "—_—\\
>
2 21 ¢
Vene="H", Venv="L", Viope="L"
20 L L L
-50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C)
(9) ENP "H" Voltage vs. Ambient Temperature (10) ENP "L" Voltage vs. Ambient Temperature
14 1.2
13 F 11 L
S S
F 12 g 10
P4 P4
> 1.1 =
R I B S S s 0.9 \\\
S 10| £ os I ——
s g 087 —
T o009 = 07
: s
z
wu 08 Y06 |
Vin=5.5V, Ven="L", Viooe="L" Vin=5.5V, Ven="L", Vyrope="L"
0.7 ‘ ‘ 0.5 ! ! \
50 -25 0 25 50 75 100 50  -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
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XC95109 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(11) ENN "H" Voltage vs. Ambient Temperature (12) ENN "L" Voltage vs. Ambient Temperature
1.4 1.2
13 | PRIt
= >
z 12 g 1.0
z —
g < —L |
o 11— s 09 | \\
2 I - —
5 10 | 5 08
Z z
£ 09 ;‘ 0.7
z
zZ Z
w08 W06
Vin=5.5V, Vene="L", Viope="L" Vn=5.5V, Venp="L", Vsope="L"
0.7 | | | 05 | | |
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(13) MODE "H" Voltage vs. Ambient Temperature (14) MODE "L" Voltage vs. Ambient Temperature
1.4 1.2
2 1.3 g 1.1
i i
é 12 - g 1.0 +
\
o 11 s 09 | T
- B e — g i —
e | —" -
£ 10 —— 3 08
> >
T =
=09 ¢ 507 ¢
=) [m)
2 o8 Q os
Vin=5.5V, Vigng="H", Ven="L" Vin=5.5V,Vepp="H", Vegpn="L"
0.7 ‘ ‘ \ 0.5 I I I
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(15) LXP SW “H” ON Resistance vs. Ambient Temperature (16) LXN SW "L" ON Resistance vs. Ambient Temperature
0.3 0.5
S} S}
o 2.7V o
S 02 3 l |
C C
03 +
T //////1/ I 2 — | 3.6V V,=5.5V
= 3.6V v, =55V = 041
%) @]
o Z
<
% 0.0 - 00
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
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Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
(17) Output Voltage Rise Wave Form
Step-up DC/DC Converter (Voutp=15.0V) Inverting DC/DC Converter (Voutn=-15.0V)
Cp=4x4.7y F, Lp=3.3p H (VLF5014S-3R3M2R0) Cun=4x4.7p F, Ly=3.3p H (VLF50148-3R3M2R0)
SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF SBDy: CMS03, Rzn=200kQ, Czy=0.47nF
V=3 6V, Veu="L" Vigooe="L" Viu=3.6V,Veur="L" Viope="L"
= — 1ch > — —
Voumn 3
Voute \
1ch P e —
2ch+ | Vene=00 3.6V och > Venn =00 3.6V
1ch:5V/div, 2chSVidiv 1ch:5V/div, 2chVidiv
time:500 4 s/div time:500 4 s/div
(18) Soft Start Time vs. Ambient Temperature
50 Step-up DC/DC Converter 40 Inverting DC/DC Converter
4.5
— 35
[22] (2]
g 40 Vj\=5.5V £
o 3.6V = 3.0 3.6V V,=5.5V
8 35 B
g 30 |‘ g 25 |
e T E I
= = —
S 25 S 2.0 A
n \f— ] I
5 20 I 5 2.7V
2 2.7V D15 ’
15
1.0 1.0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
(19) Maximum Duty Cycle vs. Ambient Temperature
Step-up DC/DC Converter Inverting DC/DC Converter
96 96
= %4 ~ 9%
2 2
= =
2 o Q 9
] )
S S —
3 90 3 90
= ] 2z
pm} >
O 88 O 88
IS 1S
3 =}
>§< 86 E 86
(] ()
= Vin=3.6V, Verp="H",Veny="L", Vyope="L" = Vin=3.6V, Vene="L", Venn="H", Viope="L"
84 L L | L 84 | | L L
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C) Ambient Temperature: Ta (°C)
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XC95109 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(20) Maximum Current Limit vs. Ambient Temperature

Maximum Current Limit : |, (A)

Maximum Current Limit : |, (A)

Step-up DC/DC Converter (Voutpr=5.0V)
CLp=4x4.7y F, Lp=3.3u H (VLF5014S-3R3M2R0)
SBDp: CMS03, P-ch MOS: EMH1303, Rzp=7.5kQ, Czp=4.7nF
5.0

4.5

V=44V |

40 2.7v |

3.5

3.0 3.6V

25

Vene="H"Ven="L", Viooe="L"
20 . . .
-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)

Step-up DC/DC Converter (Voutp=15.0V)
Cip=4x4.7u F, Lp=3.3p H (VLF5014S-3R3M2R0)

SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF
5.0

45

3.6V

3.0

f

25 V=5.5V

Vere="H" Vern="L" Vyrooe="L"

20 \ \ \
-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)

(21) Latch Time vs. Ambient Temperature

Integral Latch Time :f,; (ms)

30/38

3.0
25
2.7V
2.0 l
%
I\
3.6V
1.5 V)=5.5V
1.0

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

Maximum Current Limit : |, (A)

Maximum Current Limit : |, (A)

Inverting DC/DC Converter (Vourn=-5.0V)
Cn=4x4.7p F, Ly=3.3p H (VLF5014S-3R3M2R0)

SBDy: CMS03, Ry =130kQ, Cz=0.47nF
5.0

4.5

40 L Vy=aav

!
I —— 8
20 e

2.|7v /

3.6V

25

VENP=“L"1 VENN="H " VMODE="L"
2.0 I 1 I

-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)

Inverting DC/DC Converter (Vourn=-15.0V)
Cn=4x4.7p F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDy: CMS03, Rzy=200kQ, Czy=0.47nF

5.0

45

V=5.5V

3.5 l

3.0

2.5

Vene="L" Venn="H" Vinope="L"
2.0 1 | 1
-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6234613/XC9519.html

XC9519

Series

BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(22) C. Discharge Resistance vs. Ambient Temperature
Step-up DC/DC Converter

400
S)
. 350
2 2.7V
s
L 300 | l T
8 /
(]
3 250 | ] —
% 200 ///‘/ ]
o
5 = 3.6V V5.5V
S 150 |
fal
O 100

-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)
(23) PFM Switching Current vs. Ambient Temperature

Step-up DC/DC Converter (Vouter=5.0V)
CLp=4x4.7p F, Lp=3.3u H (VLF5014S-3R3M2R0)
SBDp: CMS03, P-ch MOS: EMH1303, Rzp=7.5kQ, Czp=4.7nF

550
<
B 500
E 450 Vi =4.4V
£ 400 ¢
5 —
5 350 - Y
o //I/
£ 300 T
§ 3.6V
s 250
7]
= 200 |
o Vene="H"Venn="L"Viope="H"
150 ‘ ‘ ‘
-50 -25 0 25 50 75 100
Ambient Temperature: Ta (°C)
Step-up DC/DC Converter (Voute=15.0V)
Cip=4x4.7y F, Lp=3.3y H (VLF5014S-3R3M2R0)
SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF
550
< L
B 500
$ 450
-
.'EZ 400 - V\=5.5V
o 1 L —
5 350
O — —
> —
£ a0 ///l//
s 250 3.6V
7
= 200
o Vene="H",Venv="L", Viope="H"
1 50 I I 1

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

C_ Discharge Resistance: Ry, oy (Q)

PFM Switching Current : L, (MA)

PFM Switching Current : |z, (MA)

400 Inverting DC/DC Converter

350
2.7V

300 | l T
/ /
250 | L

/
200 — /I/

3.6V V,=5.5V

150 +

100 ‘ ‘
-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)

Inverting DC/DC Converter (Vourn=-5.0V)
Cn=4%4.7y F, Ly=3.3p H (VLF5014S-3R3M2R0)

SBDy: CMS03, Ry=130kQ, Cz=0.47nF
550

500

450 ——— VAV

400 + '

350 F I
300 +
250

200

Vene="L" Venn="H",Vyope="H"
150 ! : :
-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)

Inverting DC/DC Converter (Vourn=-15.0V)
Cn=4x4.7p F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDy: CMS03, Ryy=200kQ, Cz=0.47nF

550

500 +
V5.5V

450
400 | |

350

300 | |
3.6V
250

200

Vene="H", Venv="L", Viope="H"
150 ‘ ‘ ‘
-50 -25 0 25 50 75 100

Ambient Temperature: Ta (°C)
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XC95109 series

B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

(24) Load Transient Response

32/38

Step-up DC/DC Converter: PWM/PFM MODE
(V|N=3.6V, Voutp=5.0V, loutp=1 =>200mA)
Cip=4x4.7u F, Lp=3.3u H (VLF5014S-3R3M2R0), SBDp: CMS03

P-ch MOS: EMH1303, Rzp=8.2kQ), C2p=4.7nF, Crgp=47pF, Rsp=4.7kQ

Vene="H" Vern="L" Vyope="L"
Voute |

1ch =+ z..—_; ’_ﬁw
Il .
v

2ch -VM

loyre = 10 200mA

1ch:200mV/div, 2ch:200mA/div

time:100 4 s/div

Step-up DC/DC Converter: PWM/PFM MODE
(V|N=3.6V, VOUTP=5.0V, |OUTP=1 =>200mA)
Cp=4x4.7u F, Lp=3.3p H (VLF5014S-3R3M2R0), SBDp: CMS03

P-ch MOS: EMH1303, Rzp=8.2kQ, Czp=4.7nF, Crgp=47pF, Rsp=4.7kQ

Verne="H" Venn="L" Vyope="H"

Voute

1

loyte =10 200mA

2ch -PM

1¢ch:200mV/div, 2ch:200mA/div

time:100 y s/div

Step-up DC/DC Converter: PWM MODE

(V|N=3.6V, Voutp=5.0V, loutp=200=1 mA)
Cip=4x4.7y1 F, Lp=3.3u H (VLF5014S-3R3M2R0), SBDp: CMSO03
P-ch MOS: EMH1303, Rzp=8.2kQ, C=4.7nF, Crap=47pF, Rsp=4.7kQ

Vene="H"Venn="L",Viooe="L"

IN
Voute |

1ch -» Degmmm——s

2¢ch =P e
lourr =200 0 1mA

1ch:200mV/div, 2ch:200mA/div

time: 1ms/div

Step-up DC/DC Converter: PWM/PFM MODE
(V|N=3.6V, VOUTP=5.0V, |0UTP=200ﬁ1mA)
Cp=4x4.7p F, Lp=3.3uy H (VLF5014S-3R3M2R0), SBDp: CMS03

P-ch MOS: EMH1303, Rzp=8.2kQ, Czp=4.7nF, Cgp=47pF, Rgp=4.7kQ

Venr="H" Vo ="L" Vyope="H" ‘ ' '

Voure |

1ch - =ammmnn

2ch + s
loure =200 0 1MA

1ch:200mV/div, 2ch:200mA/div

time: 1ms/div
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XC9519

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
Step-up DC/DC Converter: PWM MODE Step-up DC/DC Converter: PWM MODE
(V|N=3.6V, VOUTP=15.0V, |ou'|'p=1 =>50mA) (V|N=3.6V, VOUTP=15.0V, |OUTP=50=>1 mA)
Cip=4x4.7p F, Lp=3.3u H (VLF5014S-3R3M2R0) Cip=4x4.7y F, Lp=3.3u H (VLF5014S-3R3M2R0)
SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF
Vene="H",Venn="L"Viooe="L" Vene="H" Venn="L"Viope="L"
Voutr Voute
1ch - - — A Al B B e i 1ch = -
.X
2ch »
loure =10 50mA loute =500 1mA
2Ch =P wssmsmmnsetinims
1ch:500mV/div, 2ch:50mA/div 1ch:500mV/‘div, 2ch:50mA/div
time:200 4 s/div time: 1ms/div
Step-up DC/DC Converter: PWM/PFM MODE Step-up DC/DC Converter: PWM/PFM MODE
(V|N=3.6V, Vou'rp=1 5.0V, IOUTP=1 =50mA) (V|N=3.6V, VOUTP=1 5.0V, IOUTP=50$1 mA)
CLp=4x4.7u F, Lp=3.3u H (VLF5014S-3R3M2R0) CLp=4x4.7u F, Lp=3.3u H (VLF5014S-3R3M2R0)
SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF SBDp: CMS03, P-ch MOS: EMH1303, Rzp=27kQ, Czp=2.2nF
Vene="H"Venn="L",Vmope="H" Vene="H"Venn="L",Viooe="H"
Voute Voute
1ch P et P —————————— 1ch = e
2Ch P i
2ch > loyre =10 50mA loure =500 1A
1ch:500mV/11iv, 2ch:50mA/div 1ch:;’>OOmV/‘div, 2cH:50mA/div
time:200 y s/div time: 1ms/div
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XC95109 series

BTYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Inverting DC/DC Converter: PWM MODE
(V|N=3.6V, VOUTN=-5.0V, |OUTN=1 ﬁZOOmA)
Cin=4%4.7p F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDy: CMS03, Rn=130kQ, Cz=0.47nF

Venr="L" Vexw="H" Visope="L" .

Voumn \\¥
1ch d

2ch > loyty = 10 200mA

1ch:200mV/div, 2ch:200mA/div

time: 100 ¢ s/div

Inverting DC/DC Converter: PWM/PFM MODE
(V|N=3.6V, Vourn=-5.0V, loutn=1 =>200mA)
Cn=4x4.7p F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDy: CMS03, Ryny=130kQ, C=0.47nF

Vene="L"Venn="H"Viope="H"

VOUTN k
1ch =

sch > loury = 10 200mA

1ch:200mV/div, 2ch:200mA/div

time:100 y s/div

Inverting DC/DC Converter: PWM MODE
(V|N=3.6V, VOUTN=-5.0V, |OUTN=200:1 mA)
Cn=4x4.7u F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDy: CMS03, Rn=130kQ, C=0.47nF

Vene="L" Vexn="H" Viope="L"

2ch
lourn =200 ] 1mA

1ch:200mV/div, 2ch:200mA/div

time:500  s/div

Inverting DC/DC Converter: PWM/PFM MODE
(V|N=3.6V, Vourn=-5.0V, loutn=200=>1 mA)
Cn=4x4.7p F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDy: CMS03, Ryy=130kQ, Cz=0.47nF

Venr="L" Van="H" Vaope="H" .

Vourn

2ch
loury =200 0 1MA

1ch:200mV/div, 2ch:200mA/div

time:500 y s/div
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XC9519

Series
B TYPICAL PERFORMANCE CHARACTERISTICS (Continued)
Inverting DC/DC Converter: PWM MODE Inverting DC/DC Converter: PWM MODE
(V|N=3.6V, Voutrn=-15.0V, loutn=1 =>50mA) (V|N=3.6V, Vourn=-15.0V, loytn=50=>1 mA)
Cuy=4%4.7u F, Ly=3.3p H (VLF5014S-3R3M2R0) Cuy=4%4.7u F, Ly=3.3p H (VLF5014S-3R3M2R0)
SBDy: CMS03, Ra=200kQ, C2=0.47nF SBDy: CMS03, Ron=200KQ, Czx=0.47nF
Vene="L"Venn="H"Vnope="L" Vene="L"Venn="H"Vuope="L"
VOUTN VOUTN
1ch [ —— Leh Pmme—
2Ch P cmmm——
lourn =10 50mA lourn =500 1mA
20N P emmempipnnmn
1ch:500mV/::|iv, 2ch:50mA/div 1Ch:500mV/‘div, 2ch:50mA/div
time:100 ¢ s/div time:500  s/div
Inverting DC/DC Converter: PWM/PFM MODE Inverting DC/DC Converter: PWM/PFM MODE
(V|N=3.6V, Voutn=-15.0V, loutn=1 =>50mA) (V|N=3.6V, Voutn=-15.0V, loutn=50=>1 mA)
Cuy=4%4.7u F, Ly=3.3p H (VLF5014S-3R3M2R0) Cuy=4%4.7u F, Ly=3.3p H (VLF5014S-3R3M2R0)
) ~ SBDy: CMS03, Ryy=200kQ, Cz=0.47nF . SBDy: CMS03, Ryy=200kQ, Czy=0.47nF
Vene="L"Venn="H"Vuope="H" Venp="L"Venn="H",Visope="H"
VOUTN VOUTN
1ch & S — 1Ch = fee—— B
T 1
2Ch P s
loutn =10 50mA loutn =500 1mA
20h P s s
1ch:500mV/-div, 2ch:50mA/div 1ch:500mV/-div, 2ch:50mA/div
time:100 ,, s/div time:500 y s/div
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XC95109 series

B PACKAGING INFORMATION

@QFN-24 (unit:mm)

1 PIN INDENT
i
- 4.0+0.10
3
A Jo.075
0.40:0. 05
78 9,10 11 12 R
UUUUuUU|| @
6 s BRI 3
5] =il
f 4 s
:’! 3 ] 16;;
2™ 17 f
) 18
(00000
24 23 22721 20 19
2.8£0.05
@QFN-24 Reference Pattern Layout (unit:mm) @QFN-24 Reference Metal Mask Design (unit:mm)
ki » 4.50 N
3 3.30
2 .04 57 171 2 e e
AAAN7N7 0705 NRNRRRRRNAN
VA 77 (| —
72 // wa s 0 =2
g g 44 ViAo sl | T [ .
T A v o =] - <
vzA A g (| e
7 % P77 1 0 E]#
(N7 ZN7NY IR ERERE
E WiIvA A4 ] e > 0 I
2.70 1.10 1.10
2.50
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XC9519

Series
m MARKING RULE
QFN-24 O represent product series.
1pin | O MARK PRODUCT SERIES
D D D D D D 9 XC9519******.G
O represents UVLO detect voltage.
MARK UVLO VOLTAGE PRODUCT SERIES
A Detect: 2.2V, Hysteresis Width: 0.2V XC9519A*****.G
0 O represents oscillation frequency and maximum current limit.
MARK OSCILLATION MAXIMUM
O O FREQUENCY CURRENT LIMIT PRODUCT SERIES
1 2 1.2MHz 2.0A XC9519*12A™*-G
00O represents production lot number.
010 09, 0AT 0Z, 110 92, A10 A9, AAT AZ, and B10 ZZ repeated
(G 1, J, 0, Q, W excluded)
*No character inversion used.
TOIREX
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XC95109 series

1. The products 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. We assume no responsibility for any infringement of patents, patent rights, or other
rights arising from the use of any information and circuitry in this datasheet.

3. Please ensure suitable shipping controls (including fail-safe designs and aging
protection) are in force for equipment employing products listed in this datasheet.

4. The products in this datasheet are not developed, designed, or approved for use with
such equipment whose failure of malfunction can be reasonably expected to directly
endanger the life of, or cause significant injury to, the user.

(e.g. Atomic energy; aerospace; transport; combustion and associated safety
equipment thereof.)

5. Please use the products listed in this datasheet within the specified ranges.

Should you wish to use the products under conditions exceeding the specifications,
please consult us or our representatives.

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 without the
prior permission of TOREX SEMICONDUCTOR LTD.

TOREX SEMICONDUCTOR LTD.
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