TOIREX
XC9135/XC9136 Series /

/ ETR0416-002

1A Driver Transistor Built-In, Multi Functional Step-Up DC/DC Converters

GreenOperation Compatible

mGENERAL DESCRIPTION

XC9135/XC9136 series are synchronous step-up DC/DC converters with a 0.2Q(TYP.) N-channel driver transistor and a 0.2
Q(TYP.) synchronous P-channel switching transistor built-in. A highly efficient and stable current can be supplied up to 1.0A by
reducing ON resistance of the built-in transistors.

The series are able to start operation under the condition which has 0.9V input voltage to generate 3.3V output voltage with a 33
Qload resistor, suitable for mobile equipment using only one Alkaline battery or one Nickel metal hydride battery.

During the operation of a shutdown, the load disconnection function enables to cut the current conduction path from the input to
the output.

The output voltage is selectable in 0.1V increments within 1.8~5.0V (+2.0% accuracy).

The UVLO function of the XC9135 series is capable to reduce leaking potassium hydroxide by stopping IC operation while
battery voltage is declining. The release voltages of UVLO are 0.85V (+6.0% accuracy) and 1.6V (+3.0% accuracy), and
selectable voltages range of 0.9V~3.0V.

mAPPLICATIONS mFEATURES

e Digital audio equipments Input Voltage Range - 0.65V. 5.5V
. . Fixed Output Voltages . i

e Digital still cameras / Camcorders C oup 9 +1.8V 5.0V 0.1V increments
Oscillation Frequency 1 1.2MHz(+=15%

e Computer mouses Input Current 1 1.0A

@ Multi-function power supplies Output Current : 500MA @ Vour=3.3V, Vix=1.8V(TYP.)
Control Mode Selection : PWM or Auto PWM/PFM
Load Transient Response 1 100mV Vour=3.3V,Viy=1.8V,lour=1mA - 200mA
Protection Circuits : Thermal shutdown

Over-current limit

Integral latch method
Functions . Soft-start

Load Disconnection Function

C. Auto Discharge Function

Flag-out Function

UVvLO
Output Capacitor . Ceramic Capacitor
Operating Ambient Temperature : -40 +85
Package . USP-10B
Environmentally Friendly : EU RoHS Compliant, Pb Free

mTYPICAL APPLICATION CIRCUIT mTYPICAL PERFORMANCE
CHARACTERISTICS

e Efficiency vs. Output Current

XC9135C32CDR-G (Voyr=3.2V)

L=4.74H (VLF3014ST-4R7TM1R1), C_=221uF (LMK316ABJ226ML)
Cin=10F (JMK212ABJ106KG), Cpp=0.47uF (TMK107BJ474KA)
fosc=1.2MHz

® XC9135 Series
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XC9135/9136 series

mPIN CONFIGURATION

Fo ¢ 1 6 EN FO 5[ 1 6 EN
MODE 4 [ ] 7 coF MODE 4[] 7 NC
cob 3] ] 8 AGND cob 3 ] 8 AGND
x 2[] []9 pono x 2] ] []o pono
BAT 1 :| - I: 10VOUT BAT 1 :| - I: 10 VOUT
USP-10B USP-10B
(BOTTOM VIEW ) (BOTTOM VIEW )
XC9135 Series XC9136 Series
mPIN ASSIGNMENT
PIN NUMBER
PIN NAME FUNCTIONS
XC9135 series XC9136 series
1 1 BAT Power Input
2 2 Lx Switching
3 3 CDD Bypass Capacitor Connection
4 4 MODE Mode Switching
5 5 FO Flag Output
6 6 EN Enable
7 - CDF UVLO Detect Delay Capacitor Connection
- 7 NC No Connection
8 8 AGND Analog Ground
9 9 PGND Power Ground
10 10 VOUT Output Voltage

* The dissipation pad for the USP-10B 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 AGND (No.8) or PGND (No.9) pin.
*Please short the GND pins (pins 8 and 9).

mFUNCTION CHART

1. EN Pin Function

XC9135/XC9136 series
EN PIN FUNCTIONS
H Operation
L Stop
* Do not leave the EN pin open.
2. MODE Pin Function
XC9135/XC9136 series
MODE PIN FUNCTIONS
H PWM
L PWM/PFM automatic control

* Do not leave the MODE pin open.
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XC9135/XC9136

Series
mPRODUCT CLASSIFICATION
e Ordering Information
XC9135 en Vour product with UVLO integral latch protection
XC9136 - Vour product
DESCRIPTION 2 (o  With the functions >  Without the functions)
UVLO 1.2V | UVLO 1.2V | UVLO C. AUTO
DESIGNATOR ITEM SYMBOL | UVLO UvLO i ) LATCH -
Outside Outside DETECT DISCHARGE
0.85V 1.6V PROTECTION 3)
Standard Standard DELAY
A > o > > o o o
XC9135 series
C > o > > o o >
Output voltage
internally fixed(Vour) B © > o i © ° °
K o >< > > o o >
L > < >< o o o o
XC9135 series M > > > o o o >
Semi custom™ R > > o > o o o
T >< < o >< o o ><
XC9136 series E > >< > >< >< > o
Output voltage
N =< =< > > > > >
internally fixed(Vour)
Output Voltage (Vour) 08 50 Output Voltage™
(XC9135A,C Series) e.g. Vour=5.0V =5, =0
Output Voltage (Vour) 18 50 Output Voltage™
(XC9135B,K/IXC9I136 Series) e.g. Vour=1.8V =1, =8
Output Voltage (V. .
P ge ( OLfT) 01 99 | Semi custom serial numbers starting from 017
(XC9135L,M,R,T Series)
Oscillation Frequency C 1.2MHz
- m Package (Order Unit) DR-G | USP-10B (3,000/Reel)®

" The "-G” suffix indicates that the products are Halogen and Antimony free as well as being fully EU RoHS compliant.
2 The SYMBOL of DESIGNATOR s decided by the combination of with or without “UVLO”, “UVLO DETECT DELAY”, “FO”,

“LATCH PROTECTION”, and “C. DISCHARGE”".

Example: o With the functions >  Without the functions
3 Example: ©  Vourpin can not be connected to the different output pin such as another supply (AC adaptor).

> Vour pin can be connected to the different output pin such as another supply (AC adaptor).

) The XC9135A, XC9135C, XC9135L, XCI135M limit their selection rang in 2.8V to 5V. The other products have the range from 1.8V to 5V.
% The XC9135L, XC9135M, XC9135R, XC9135T are semi-custom products. Please consult with your Torex sales contact.
' The XC9135/XC9136 reels are shipped in a moisture-proof packing. Please consult with your Torex sales contact.

TOIREX
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XC9135/9136 series

mBLOCK DIAGRAMS

@ XC9135A/XC9135B/XCI135L/XC9135R Series

Load disconnect
Controller

T
3

VDD MAX

detect delay
time

UVLO Comparator

vouTt
Phase Current . a l
. 4
Error Amp. Compensation - sense |=£
comparator latch o
— time Discharge
+ PWM/PFM
+ Controller, Logic Buffer
Dri
river
RAMP Wave 0SC MODE |
Generator |

1

VOouT

PGND

MODE

CDF

7J7_|X| AGND

FO

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

@ XC9135C/XC9135K/XCI135M/XC9I135T Series
XC9135C/XCI9135K/XC9135M/XC9I135T series does not have C, discharge function.

® XC9136E Series

EN

Regt

F

Reg!

Load disconnect
Controller

=
z

vouT
Phase Current -
. 4
Error Amp. Compensation s sense |=J
CL
comparator i
- Discharge
+ PWM/PFM
n Controller, Logic Buffer
T N
v Driver
—
Soft Start RAMP Wave 0SG vooe |
Generator |

P vour

PGND

;

EN,
Thermal Shutdown

VOUT

BAT VDD MAX
CbD i i

MODE

3

AGND

FO

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

®XC9136N Series

XC9136N series does not have C, discharge function.
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XC9135/XC9136

Series
mABSOLUTE MAXIMUM RATINGS
Ta=25
PARAMETER SYMBOL RATINGS UNITS
VOUT Pin Voltage Vou‘r -03 7.0 Vv
CDD Pin Voltage VCDD -0.3 7.0 Vv
FO Pin Voltage Vo -0.3 7.0 \%
FO Pin Current IFo 10 mA
Cor Pin Voltage " Veor 03 7.0 v
BAT Pin Voltage VBaT -0.3 7.0 V
MODE Pin Voltage Vmobe -0.3 7.0 \%
EN Pin Voltage VEN -03 7.0 V
Lx Pin Voltage Vix -0.3 Vourt0.3 \%
Lx Pin Current ILx =+2000 mA
Power Dissipation USP-10B Pd 150 mwW
Operating Ambient Temperature Topr -40 +85
Storage Temperature Tstg -55 +125
* AGND and PGND are standard voltage for all of the voltage.
“ For only the XC9135 series. The XC9136 series does not have the Cpr pin.
TOIREX
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XC9135/9136 series

mE| ECTRICAL CHARACTERISTICS

e XC9135A/XC9135C/XC9135B/XCO135K

R.is selected with Voure), Refer to F1 Table

Ta=25
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | CIRCUIT
Input Voltage Vin 5.5 Vv
Vin=Vi +0.1V
Output Voltage Vour 'N_ UVLORE®) . E1 \%
R.is selected with Voure), Refer to F1 Table
Operation Start Voltage R.=1KQ, Vmope=0V Vuvio r
Operation Start Voltage Virone=0V 1)
XC9135A/C Vst MopETET B Viwo s v
- VOUT(E) 3.3V,I0UT—100mA
Operation Start Voltage 09"
XC9135B/K VOUT<E)>3.3V,I0UT=50mA .
Operation Hold Voltage VHLD R|_=1kQ, VMODE=OV VUVLOﬁF \Y
Supply Current Iq E2 MA
o
. IBAT V|N=VOUT(E)-0.2V, VEN=3.3V IJA
Input Pin Current 15 6.0
XC9135B/K ) )
Stand-by Current 0.2 35
XC9135A
Stand-by Current
| Vin=V, 0.2 4.5 A
XC91358 STB IN=VouTE) H
Stand-by Current
1.0 6.0
XC9135C/K
Lx Leakage Current I Vin=Vi=Voure) 0.1 2.0 HA
Oscillation Frequency fosc Vin=Vou=(VourertVuvio re) 12 1.02 1.20 1.38 MHz
Maximum Duty Cycle DMAX VIN=Vpu|l=(VOUT(E)+VUVLO_R(E) 12 86.5 93.0 98.0 %
Vin=V +0.5V,
Minimum Duty Cycle Duin NTTOUTE T 0 %
Ry is selected with Voure), Refer to F1 Table
s Vmope=0V,
PFM Switching Current (= ) . 250 350 mA
R.is selected with Voure), Refer to F1 Table
Efficiency 2 EFFI lour=100mA, Viope=0V,Vro:OPEN 93 %
Lx SW "Pch" ON Resistance Rue lour=200mA ¥ 020 | 035" Q
Lx SW "Nch" ON Resistance Ru “ 020" | 035" Q
Maximum Current Limit Ium E3 A
Vin=(V. /2, time to stop Lx oscillation
Integral Latch Time tiar n=( OUT(E’)_ P 0.5 2.0 4.0 ms
from becoming FO="H"
Vin=Vours(V +V 12, Vour=V x0.95
Soft-Start Tlme tss IN pull ( OUT(E) UVLO_R(.E)) ouT OUT(E) 26 50 85 ms
After Vegy=0V - 3.3V, time to FO=L
Thermal Shut Temperature Trsp 150
Hysteresis Width Thvs 20
C. Discharge Resistance R VimVe =2 0V 9 100 200 400 a
XCg1 35A/B (*8) DCHG IN OouT .
Ven=3.3V, Veo=0.5V,V 3.3v ™ 200 250
FO ON Resistance Rro = = 0 y 100 Q
Ven=3.3V, Veo=0.5V,Vourg 3.3V © 150 200
FO Leakage Current lro_LEAk Veo=5.5V 0 1 HA
EN "H" Voltage Ve | INVourlVouretVimore /2, 0.75 55 v
While Vey=0.20V - 0.75V, Voltage to start oscillation
EN "L" Voltage Vent VIN.=VpuII=(VOUT(E)+VUVL07R(E) 12, o AGND 0.2 vV
While Vey=0.75V - 0.20V, Voltage to stop oscillation
Voltage for PWM Control
MODE "H" Voltage VmooeH . ) 0.75 5.5 \Y
Ry is selected with Voure), Refer to F1 Table
Voltage for PFM Control
MODE "L" Voltage VMopEL AGND 0.2 \Y
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XC9135/XC9136

Series
mELECTRICAL CHARACTERISTICS (Continued)
® XC9135A/XC9135C/XC9135B/XC9135K
Ta=25
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | CIRCUIT
EN "H" Current IENH V|N=VEN=5.5V 0.1 |JA
EN "L" Current lent Vin=5.5V, V=0V -0.1 HA
MODE "H" Current IMODEH VIN=VEN=VMODE=5-5V 0.1 ”A
MODE "L" Current IMODEL V|N=VEN=5.5V,VMODE=OV -0.1 |JA
UVLO Release Voltage
1.552 | 1.600 1.648
XC9135A/C Ri=1 Q,While Vy=0.2V - 3.3V,
Vuvio r . \Y%
UVLO Release Voltage Voltage to start oscillation
0.799 | 0.850 0.901
XC9135B/K
UVLO Hysteresis Width 0.10
XC9135A/C v (.7, ' 014 | o020 v
UVLO Hysteresis Width vvro-rve 0.05 ' '
XC9135B/K '
Output Voltage Drop .
. While Vour=1.7V - 1.3V, Voltage to stop
Protection Vive o 1.4 1.5 1.6 \%
.9 oscillation
XC9135B/K
UVLO After VIN=VPULL=(VOUT(E)+VUVL07R(E) 12 -
tor 0.65V, 0.5 1.0 1.5 ms

Detect Delay

time to stop oscillation

External Components Cin=10p1F(ceramic), L=2.2juH(VLCF4020 TDK), Cpp=0.47 |4 F(ceramic),C =22 uF(ceramic), Cpr=1000pF(ceramic)

Test Conditions

For the Circuit No.1, unless otherwise stated, Vin=(Vourg*Vuvio rE) 2,Ven=Vmope=Veo=3.3V

For the Circuit No.2, unless otherwise stated, Vin=Ven=Vourg) 0.5V, Vmopoe=0V(GND connected),Cpr:OPEN

For the Circuit No.3, unless otherwise stated, Vour=Ven=Vmope=0V(GND connected),Cpr:OPEN

For the Circuit No.4, unless otherwise stated, Vour=Ven=Vmope=0V(GND connected),Cpr:OPEN

For the Circuit No.5, unless otherwise stated, Vin=Vou=1.5V, Vour=Ven=Vmope=Vro=Voure)-0.1V,

For the Circuit No.6, unless otherwise stated, Vour=Vour)+0.5V, Ven=Vmope=0V(GND connected),Cor:OPEN

For the Circuit No.7, unless otherwise stated, Vin=Vourg)*t0.5V, Ven=Vmope=0V(GND connected),Cpr:OPEN

For the Circuit No.8, unless otherwise stated, Vin=V.x=VourE)+0.5,Ven=Vmope=3.3V,Cpr:OPEN

For the Circuit No.9, unless otherwise stated, Vin=1.1V,Vour=1.6V,Ven=3.3V,Vmooe=Ves(Cor)=0V(GND connected)

VourE)= Output Voltage Setting
VUVLO_F=VUVLO_R'VUVLO_HYS
*1  Designed value

Vuwo re=UVLO Voltage Setting

*2  Efficiency =[{(output voltage) X (output current)} + {(input voltage) X (input current)} ] X 100
*3  Lx SW "P-ch" ON resistance= V| s-Vour pin test voltage +200mA
*4  Testing method of Lx SW "N-ch" ON resistance is stated at test circuits.

*5  Cy Discharge resistance = Vour =+ Vour pin measure current

*6  FO ON resistance = Vo = FO pin measure current

) The Voltage is a difference between Vyvo r and the voltage to stop oscillation for Lxpin while Vin=Vywo r - 0.2V.R.=1kQ
(*8) The XC9135C,XC9135K series does not have C, discharge function. For XC9135A, XC9135B.
) The XC9135A,XC9135C series does not have output voltage drop protection. For XC9135B, XC9135K.

TOIREX
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XC9135/9136 series

mE| ECTRICAL CHARACTERISTICS (Continued)

® XC9136E/XC9136N
Ta=25
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | CIRCUIT
Input Voltage Vin 5.5 \%
Output Voltage Vour R.is selected with Voure), Refer to F1 Table E1 \Y
R|_=1 kQ, VMODE=OV 0.85
Operation Start Voltage Vs Viope=0V, “ Y,
VOUT(E) 3.3V,IOUT=100mA 0.9
VOUT(E)>3.3V,|QUT=50mA
Operation Hold Voltage Vo R =1kQ, Vmope=0V 0.65 \%
Supply Current Iq 36 52 A
Input Pin Current IBAT VIN=VOUT(E)‘0-2V, VEN=3.3V 0.65 2.15 HA
Stand-by Current
0.1 2.0
XC9136E | .y LA
Stand-by Current ot NTouT®
0.9 5.0
XC9136N
Lx Leakage Current I Vin=Vi=Voure) 0.1 2.0 MA
Oscillation Frequency fosc Vin=Vour=Voure)y2 1.02 1.20 1.38 MHz
Maximum Duty Cycle Dwmax 86.5 93.0 98.0 %
. Vin=Vourg+0.5V, o
Minimum Duty Cycle Duny Ry is selected with Voure), Refer to F1 Table 0 &
o Vmope=0V,
PFM Switching Current lprm Ry is selected with Voure), Refer to F1 Table 250 350 mA
i i (2) Vin=(Vourg+0.85V /2, .
Efficiency EFFI lour=100MA Viope=0V,Veo:OPEN 9 &
Lx SW "Pch" ON Resistance Rue lour=200mA ¥ 020 | 035" Q
. 4 0.20 “
Lx SW "Nch" ON Resistance Rixn “ 0.35 Q
Maximum Current Limit ILIM V|N=(VOUT(E)+0.85V 12 E3 A
) . Vin=Voui=1.6V, Vour=Voure)><0.95
Soft-Start Time tss Ven=0V - 3.3V, voltage to start oscillation 26 5.0 8.5 ms
Thermal Shut Temperature Trsp 150
Hysteresis Width Thys 20
C. Discharge Resistance R Vi=Ver =2 0V 9 100 200 400 Q
XC9136E *7) DCHG IN OouUT—4-
Ven=3.3V, Veo=0.5V,V. 3.3v @ 200 250
FO ON Resistance Rro EN o OUTE) ) 100 Q
Ven=3.3V, Veo=0.5V Vourg 3.3V 150 200
FO Leakage Current lro_LEAK Veo=5.5V 0 1 HA
T VIN=VpuII=1 .6V,
EN "H" Voltage Venn While Vex=0.20V - 0.75V, Voltage to start oscillation | 077 55 v
w o VIN=VpuII=1 .6V,
ENL" Voltage Ven While Ven=0.75V - 0.20V, Voltage to stop oscillation | ~C1\ 2 0.2 v
- Voltage for PFM Control
MODE "H" Voltage Viwooen | B i selected with Vour, Refer to F1 Table | 072 55 v
" Voltage for PWM Control
MODE "L" Voltage Viooet Ry is selected with Voure), Refer to F1 Table AGND 0.2 v
EN "H" Current lewn | Vin=Ven=5.5V 0.1 HA
EN "L" Current IENL V|N=5.5V,VEN=0V -0.1 IJA
MODE "H" Current IMODEH VIN=VEN=VMODE=5-5V 0.1 [.,IA
MODE "L" Current IMODEL V|N=VEN=5.5V,VMODE=OV -0.1 [JA
8/35
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XC9135/XC9136

Series
mELECTRICAL CHARACTERISTICS (Continued)
® XC9136E/XC9136N
External Components Cin=10p1F(ceramic), L=2.2juH(VLCF4020 TDK), Cpp=0.47juF(ceramic),C =224 F(ceramic)
Test Conditions
For the Circuit No.1, unless otherwise stated, Circuit No.1 Vin=1.6V,Ven=Vmope=3.3V
For the Circuit No.2, unless otherwise stated, Circuit No.2 Vix=Ven=Vourg) 0.5V, Vmope=0V(GND connected)
For the Circuit No.3, unless otherwise stated, Vour=Ven=Vmope=0V(GND connected)
For the Circuit No.4, unless otherwise stated, Vour=Ven=Vmope=0V(GND connected)
For the Circuit No.5, unless otherwise stated, Vin=Vou=1.5V, Vour=Ven=Vmooe=Vro=Vourg).0.1V
For the Circuit No.6, unless otherwise stated, Vour=Vourg+0.5V, Ven=Vmope=0V(GND connected)
For the Circuit No.7, unless otherwise stated, Vin=Vourg)*+0.5V, Ven=Vmope=0V
For the Circuit No.8, unless otherwise stated, Vin=V.x=Vourg)+0.5,Ven=Vmope=3.3V
For the Circuit No.9, unless otherwise stated, Vin=1.1V,Vour=1.6V,Ven=3.3V,Viope=0V(GND connected)
Voure= Output Voltage Setting
*1 Designed value
*2  Efficiency =[{(output voltage) X (output current)} + {(input voltage) X (input current)}] X 100
*3  Lx SW "P-ch" ON resistance= V| ,-Vour pin test voltage +200mA
*4  Testing method of Lx SW "N-ch" ON resistance is stated at test circuits.
*5  Cy Discharge resistance = Vour =+ Vour pin measure current
*6  FO ON resistance = Vo = FO pin measure current
(*7) The XC9136NSeries does not have C, discharge function. For XC9136E.
TOIREX
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XC9135/9136 series

mE| ECTRICAL CHARACTERISTICS (Continued)

@ XC9135L/XC9135M/XC9135R/XCI135T

Ta=25
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS | CIRCUIT
Input Voltage Vin 5.5 \%
. Vin=V +0.1V
Output Voltage Accuracy '” Vour INTHUVLORE T -2 2 %
R.is selected with Voure), Refer to F1 Table
R=1kQ, Vmope=0V VUVLO_R
VMODE=0V,VUVL07R(E) 1.0,
Vourg) 3.3V, lour=100mA VUVLome)
Operation Start Voltage Vst Vourg)>3.3V,lour=50mA \%
Vmooe=0V,Vuvio rE<1.0,
Vourg 3.3V,lour=100mA 09"
VQUT(E)>3.3V,|OUT=50mA
Operation Hold Voltage VHLD R|_=1kQ, VMODE=OV VUVLO_F \Y
Current Limit Iq E2 HA
|npl.|t Pin Current IBAT VIN=VOUT(E)‘0-2Vy VEN=3.3V 11 6.0 |JA
Stand-by Current
0.2 3.5
XC9135L
Stand-by Current
XC9135R Ists Vin=Vourg) 0.2 4.5 HA
Stand-by Current
1.0 6.0
XC9135M/T
Lx Leakage Current lixe Vin=Vi=Voure) 0.1 2.0 HMA
Oscillation Frequency fosc Vin=Vou=(VourertVuvio re) 12 1.02 1.20 1.38 MHz
Maximum Duty Cycle DMAX VIN=Vpu||=(VOUT(E)+VUVL07R(E) 12 86.5 93.0 98.0 %
Vin=V +0.5V
Minimum Duty Cycle Dwin 'N_ OUTE) . 0 %
R.is selected with Voure), Refer to F1 Table
o Vmooe=0V,
PFM Switching Current IpEm ) . 250 350 mA
R.is selected with Voure), Refer to F1 Table
Efficiency EFFI lour=100mMA, Vyope=0V,Vro:OPEN 93 %
Lx SW "Pch" ON Resistance Rue lour=200mA ¥ 0.20 035" Q
. “ 0.20 “
Lx SW "Nch" ON Resistance Rixn . 0.35 Q
Maximum Current Limit ILm E3 A
Vin=(V /2, time to stop Lx oscillation from
Integral Latch Time tiar = ‘,’“T(E’) P 0.5 2.0 4.0 ms
becoming FO="H".
Vin=Vpu=(VoureVuvio re) 12,
Soft-Start Time tss VOUT=VOUT(E)XO-95 2.6 5.0 8.5 ms
After Ven=0V - 3.3V, time to start FO=L.
Thermal Shut Temperature Trsp 150
Hysteresis Width Thys 20
C. Discharge Resistance R Vi=Verr=2 0V 9 100 200 400 Q
XC9135L/R ¥ pere e rourme:
Ven=3.3V, Veo=0.5V,V, 3.3v @ 200 250
FO ON Resistance Rro = & b - 100 Q
Ven=3.3V, Veo=0.5V Vourg 3.3V ° 150 200
FO Leakage Current Iro_Leak VEo=5.5V 0 1 HA
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XC9135/XC9136

Series
mELECTRICAL CHARACTERISTICS (Continued)
® XC9135L/XC9135M/XC9135R/XC9135T
Ta=25
PARAMETER SYMBOL CONDITIONS MIN TYP | MAX | UNITS | CIRCUIT
Vin=Vour=(V. +V 12,
EN "H" Voltage Ve =™ Vourcs;Vinao, me - 0.75 55 | Vv
While Ven=0.20V - 0.75V, Voltage to start oscillation
Vin=Vous(V, +V /2,
EN "L" Voltage Vent N Fpul (Voure+Vimo re) o AGND 0.2 v
While Ven=0.75V - 0.20V, Voltage to stop oscillation
Voltage for PFM Control
MODE "H" Voltage VMopeH . . 0.75 5.5 \%
R.is selected with Voure), Refer to F1 Table
Voltage for PWM Control
MODE "L" Voltage VmopeL ) ) AGND 0.2 \Y
R.is selected with Voure), Refer to F1 Table
EN "H" Current IENH V|N=VEN=5.5V 0.1 |JA
EN "L" Current lene Vin=5.5V,Ven=0V -0.1 HA
MODE "H" Current IMODEH VIN=VEN=VMODE=5-5V 0.1 HA
MODE "L" Current IMODEL V|N=VEN=5.5V,VMODE=OV -0.1 |JA
Ri=1 Q,While Vy=0.2V - 3.3V,
UVLO Release Voltage Vuvio_r o E4 \
- Voltage to start oscillation
UVLO 09 Vv 2.0 0.10
g Vuvio_nvs = MR E 0.14 | 0.20 \
Hysteresis Width - ™ 2.0<Vyvore 3.0 0.05
Output Voltage Drop .
; While Vour=1.7V - 1.3V, Voltage to stop
Protection Vive o 14 1.5 1.6 \%
9 oscillation
XC9135R/T
After Vin=(V, +V /2-0.65V,
UVLO Detect Delay tor _ w=( OUTEITTUVIORE 0.5 10 | 15 | ms
time to stop oscillation

External Components

Test Conditions

For the Circuit NO.1, unless otherwise stated, VIN=(VOUT(E)+VUVL07R(E) 2,VEN=VMODE=VFO=3-3V

For the Circuit No.2, unless otherwise stated, Vin=Vex=Vourg) 0.5V, Vmope=0V(GND connected),Cpr:OPEN

Cin=10p1F(ceramic), L=2.2)uH(VLCF4020 TDK), Cpp=0.47 juF(ceramic),C =224 F(ceramic), Cpr=1000pF(ceramic)

For the Circuit No.3, unless otherwise stated, Vour=Ven=Vmope=0V(GND connected),Cpr:OPEN

For the Circuit No.4, unless otherwise stated, Vour=Ven=Vmope=0V(GND connected),Cpr:OPEN

For the Circuit No.5, unless otherwise stated, Vin=Vou=1.5V, Vour=Ven=Vmooe=Vro=Voure)-0.1V,

For the Circuit No.6, unless otherwise stated, Vour=Vourg+0.5V, Ven=Vmope=0V(GND connected),Cpr:OPEN
For the Circuit No.7, unless otherwise stated, Vin=Vourg)*t0.5V, Ven=Vmope=0V(GND connected),Cpr:OPEN

For the Circuit No.8, unless otherwise stated, Vin=V.x=Vourg)+0.5,Ven=Vmope=3.3V,Cpr:OPEN

For the Circuit No.9, unless otherwise stated, Vin=1.1V,Vour=1.6V,Ven=3.3V,Vmope=Vrs(Cor)=0V(GND connected)

Voure)= Output Voltage Setting

VUVLOﬁF=VUVL07R'VUVL07HYS

*1  Designed value

VU\/LoiR(E)=UVLO Voltage Settlng

*2  Efficiency =[ {(output voltage) X (output current)} + {(input voltage) X (input current)} ] X 100
*3  Lx SW "P-ch" ON resistance= V,-Vour pin test voltage +200mA
*4  Testing method of Lx SW "N-ch" ON resistance is stated at test circuits.

*5  C Discharge resistance = Vour = Vour pin measure current

*6  FO ON resistance = Vgg =+ FO pin measure current

) The Voltage is a difference between Vyyi0 r and the voltage to stop oscillation for Lxpin while Vix=Vyvio r - 0.2V.R.=1kQ
(*8) The XC9135M,XC9135T series does not have C, discharge function. For XC9135L, XC9135R.
) The XC9135L,XC9135M series does not have output voltage drop protection. For XC9135R, XC9135T.

TOIREX
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XC9135/9136 series

m XC9135/XC9136 Series Voltage Chart

SYMBOL E1 E2 E3
Output Voltage . L
PARAMETER . Supply Current Maximum Current Limit
Error margin
Y Vv HA A
Output voltage MIN MAX TYP MAX MIN TYP MAX
1.8 1.764 1.836 35 50 0.98 1.85
19 1.862 1.938 36 50 1.03 1.85
2.0 1.960 2.040 36 50 1.09 1.85
2.1 2.058 2.142 36 50 1.14 1.85
2.2 2.156 2.244 36 50 1.18 1.85
2.3 2.254 2.346 36 50 1.23 1.85
24 2.352 2.448 36 50 1.27 1.85
25 2.450 2.550 36 50 1.31 1.85
2.6 2.548 2.652 36 50 1.34 1.85
2.7 2.646 2.754 36 50 1.37 1.85
2.8 2.744 2.856 37 50 1.40 1.85
2.9 2.842 2.958 37 50 1.42 1.85
3.0 2.940 3.060 37 50 1.15 1.45 1.85
3.1 3.038 3.162 37 51 1.17 1.47 1.85
3.2 3.136 3.264 37 51 1.18 1.49 1.87
3.3 3.234 3.366 37 52 1.19 1.50 1.89
34 3.332 3.468 37 52 1.21 1.52 1.91
3.5 3.430 3.570 37 52 1.22 1.53 1.92
3.6 3.528 3.672 37 53 1.22 1.54 1.94
3.7 3.626 3.774 38 53 1.23 1.55 1.95
3.8 3.724 3.876 38 54 1.24 1.56 1.96
3.9 3.822 3.978 38 54 1.25 1.57 1.97
4.0 3.920 4.080 38 54 1.25 1.57 1.97
4.1 4.018 4.182 38 55 1.26 1.58 1.99
4.2 4116 4.284 38 55 1.26 1.58 1.99
4.3 4.214 4.386 38 56 1.26 1.58 1.99
4.4 4.312 4.488 38 56 1.26 1.58 1.99
4.5 4.410 4.590 39 56 1.26 1.59 2.00
4.6 4.508 4.692 39 57 1.26 1.59 2.00
4.7 4.606 4.794 39 57 1.26 1.59 2.00
48 4.704 4.896 39 58 1.26 1.59 2.00
4.9 4.802 4.998 39 58 1.26 1.59 2.00
5.0 4.900 5.100 39 58 1.26 1.59 2.00

" XC9135A/XC9135C/XC9135L/XCI135M series are excluded.

When output voltage is lower than 2.9V, maximum current limit may happen to decrease.
Please refer to the typical performance characteristics

graph #10 of Maximum Current Limit vs. Ambient Temperature

Table F1 SYMBOL E4

UVLO Release Voltage
Voure) R PARAMETER
Accuracy

\Y Q \Y %
1.8 Voure<2.1 150 UVLO MIN MAX
2.1 Vourg<3.1 220 0.9 Vuwor 1.0 -4.5 4.5
3.1 Vourg<4.3 330 1.0 Vuwor 1.7 -3.0 3.0
43 Vourg 5 470 1.7 Vowor 2.3 -3.5 3.5
23 Vuwor 3.0 -4.5 45
3.0=Vuvio r -5.5 55

12/35

Downloaded From | Oneyac.com



https://www.oneyac.com

XC9135/XC9136

Series

m TYPICAL APPLICATION CIRCUIT

®XC9135 Series @ XC9136 Series
Jﬁw Vour Jﬁm Vour
T B e e s
Co CL
penD[] 7T PaND[ 7T
Lx L.
Vin ) :] AGNDl— Vi - ] " H
]cob = oop AGND ]
MODE
L. P MoDE CDF[:—_L 1 MODEy,  MopE No]
p— p—
*  FeIro ENC—at= _|_Cdf * e Mro eNC—aeEY
77 777

<CDF pin settings, XC9135 series>

A capacitor can be connected to the CDF pin to set the delay time for stopping operation after UVLO is detected. The length of
the delay time depends on the capacitance of the Cdf capacitor. Use a capacitor with a capacitance of 1000pF or higher for the
Cdf capacitor.

The relationship between the capacitance of the Cdf capacitor and the delay time is 1 ms of delay for each 1000pF (3000pF
gives a delay of 3ms).

[External Components]
fosc=1 .2MHz

L: 22uH 4.7pH

VLCF4020 series, LTF5022-LC series
C.:  Should be selected in 20puF or higher

Capacitor JMK212BJ106KG>=<2 LMK212BJ106KG><2 LMK316BJ226ML is recommended.
Ceramic capacitor: B (JIS standard) or X7R, X5R (EIA standard)

Cin: 10|.JF
Capacitor JMK212BJ106KG or LMK212BJ106KG is recommended.
Ceramic capacitor: B (JIS standard) or X7R, X5R (EIA standard)

Cop: 0.47paF (Ceramic capacitor)

Cor:  1000pF

* UVLO detect delay capacitor Cpr and Cpp is constantly applied in the same voltage to Vpp. While selecting a part, please concern about

capacitance reduction and voltage durability.

* For the coil L, please use 2.2juH to 4.7puH.  However, when the input voltage Vi is lower than 1.5V, please use 2.2puH.

* Capacitance C, is recommended 20j4F or higher. (Ceramic capacitor compatible)

When you select the external components, please consider capacitance loss and voltage durability.

* If using tantalum or low ESR electrolytic capacitors please be aware that ripple voltage will be higher due to the larger ESR (Equivalent
Series Resistance) values of those types of capacitors. Please also note that the IC’s operation may become unstable with such capacitors
so that we recommend to test on the board before usage.

* If using electrolytic capacitor for the C,, please connect a ceramic capacitor in parallel.

TOIREX
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XC9135/9136 series

mOPERATIONAL EXPLANATION (Continued)

The XC9135/XC9136 series consists of a reference voltage source, ramp wave circuit, error amplifier, PWM comparator,
phase compensation circuit, N-channel driver transistor, P-channel synchronous rectification switching transistor and current
limiter circuit.

Load disconnect
Controller vour

. — [Camrent ] . T vout

. 4
Error Amp., Compensation . sense |=£
omparator latoh CL
— time Discharge

+ — PWM/PFM
+ Controller, Logic Buffer

;L' Driver : PGND
|

Soft Start RANP Wave 1

| Generator ose | | MODE | MODE
. EN, UVLO,
Thermal Sh
ermal Shutdown coF
UVLO Gomparator

VOUT

BAT —| VDD MAX |j
CbD i

o

[

N g

Regz

detect delay
time

AGND

The error amplifier compares the internal reference voltage with the resistors RFB1 and RFB2. Phase compensation is
performed on the resulting error amplifier output, to input a signal to the PWM comparator to determine the turn-on time of the
N-channel driver transistor during PWM operation. The PWM comparator compares, in terms of voltage level, 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
cause the Lx pin to output a switching duty cycle. This process is continuously performed to ensure stable output voltage.
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.

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

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

<Error Amplifier>

The error amplifier is designed to monitor output voltage. The amplifier compares the reference voltage with the feedback
voltage divided by the internal resistors (RFB1 and RFB2). When the FB pin is lower than the reference voltage, output voltage
of the error amplifier increases. The gain and frequency characteristics of the error amplifier are optimized internally.

14/35
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mOPERATIONAL EXPLANATION (Continued)

< Maximum Current Limit>
The current limiter circuit monitors the maximum current flowing through the N-channel driver transistor connected to the Lx
pin, and features a combination of the current limit and latch function.
When the driver current is greater than a specific level (equivalent to peak coil current), the maximum current limit
function starts to operate and the pulses from the Lx pin turn off the N-channel driver transistor at any given time.
When the driver transistor is turned off, the limiter circuit is then released from the maximum 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 XC9135 series waits for the over current state to end by repeating the steps through
If an over current state continues for several milliseconds and the above three steps are repeatedly performed, the IC performs
the function of latching the OFF state of the N-channel driver transistor and P-channel synchronous transistor, and goes into
operation suspension mode. After being put into suspension mode, the IC can resume operation by turning itself off once and
then re-starting via the EN pin, or by restoring power to the VIN pin.

The XC9136 series does not have this latch function, so operation steps through repeat until the over current state
ends. Integral latch time may be released from an over current detection state because of the noise. Depending on the state of
a substrate, it may result in the case where the latch time may become longer or the operation may not be latched. Please
locate an input capacitor as close as possible.

Please note that the current flow into the N-channel driver transistor is different from output current loyr.

Limit< # ms Limit> # ms

Current Limit LEVEL

lout

EN i | | |
: : : 3 Restart

<Thermal Shutdown>
For protection against heat damage, the thermal shutdown function monitors chip temperature. When the chip’s
temperature reaches 150°C (TYP.), the thermal shutdown circuit starts operating and the driver transistor will be turned off.
At the same time, the output voltage decreases. When the temperature drops to 130°C (TYP.) after shutting off the current
flow, the IC performs the soft start function to initiate output startup operation.

<MODE>
The MODE pin operates in PWM mode by applying a high level voltage and in PFM/PWM automatic switching mode by
applying a low level voltage.

<Shut-Down, Load Disconnection Function>
The IC enters chip disable state by applying low level voltage to the EN pin. At this time, the N-channel and P-channel
synchronous switching transistors are turned OFF. Please also note that a parasitic diode of the P-channel synchronous
switch is controlled, thus, the current conduction path is disconnected.

<Flag Out>
The FO pin becomes high impedance during over current state, over temperature state, soft-start period, and shut-down
period. In normal state, the FO pin is low impedance. The FO pin is N-channel open drain output.

TOIREX
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XC9135/9136 series

mOPERATIONAL EXPLANATION (Continued)

<CL Discharge >

The XC9135A/XC9135B/XC9135L/XCI9135R/XCI9136E series can discharge the electric charge at the output capacitor
(CL) when a low signal to the EN pin which enables a whole IC circuit put into OFF state, is inputted via the N-channel
transistor located between the Vour pin and the PGND pin. When the IC is disabled, electric charge at the output capacitor
(Cv) is quickly discharged so that it may avoid application malfunction. Discharge time of the output capacitor (C) is set by the
C. auto-discharge resistance (R) and the output capacitor (C.). By setting time constant of a C, auto-discharge resistance
value [Rpche] and an output capacitor value (C.) as T(T=C x R), discharge time of the output voltage after discharge via the
N channel transistor is calculated by the following formulas. However, the C, discharge resistance [Rochg] is depends on the
Vear or Vour, so it is difficult to make sure the discharge time. We recommend that you fully check actual performance.

V =Vourxe -t /T or t= Tin (VOUT/V)

\Y : Output voltage after discharge

Vour : Output voltage

t : Discharge time

T :CxR

C : Capacitance of Output capacitor (Cr)

R : CL Discharge resistance, it depends on supply voltage

@ Output Voltage Discharge Characteristics
C.=20uF

55
50 |
45 \

. ourser=1.8 =1.0
V, 18V, V\=1.0V
. | E ‘ IN

3.0

Vourser=3.3V, Vi\=2.0V

25 ‘ -
20 | ////
Vourser=5.0V, Viy=2.0V

15 | //
10 = /
05 | ‘Hhh‘n.
0.0

0.000 0.005 0010 0015

Discharge Time: t(s)

Output Voltage: Vour (V)

The XC9135C/XC9135K/XC9135M/XC9135T/XC9136N series do not have CL discharge function. If the MODE pin is set
low to select auto PWM/PFM mode, the output of XC9135C/XC9135K/XC9135M/XC9135T/XC9136N series can be

connected to another power supply.
However, it should be noted that when the output of XC9135A/XC9135B/XC9135L/XC9135R/XC9136E series is connected to

another power supply, the IC may be damaged.

< Cobb, Vbbmax>
Vb max circuit compares the input voltage and the output voltage then it will select the higher one as the power supply for

the IC. The higher voltage will be supplied to the Cpp pin and the IC operates in stable when a capacitor is connected.

<UVLO>
The XC9135 Series has a UVLO function. When the voltage of the BAT pin falls below Vuvio r, the IC stops oscillating. When

the voltage of the BAT pin rises above VuvLo_r, output restarts by soft-start.

<UVLO Detect Delay Time>
On the XC9135 Series, a capacitor Cdf can be connected to the CDF pin to set the delay time for stopping operation after

UVLO is detected.
This will prevent malfunctioning of the UVLO function due to temporary drops in the BAT voltage caused by load transients

and other conditions.
If the BAT voltage falls below the UVLO detection voltage and then returns to the UVLO release voltage or higher within the

detection delay time, the IC will continue operating.
If the BAT voltage does not return to the UVLO release voltage or higher within the detection delay time, the IC will stop

oscillating after the detection delay time has elapsed.

<Output Voltage Drop Protection>
The XC9135B/ XC9135K/ XC9135R/ XC9135T Series has a built-in output voltage drop protection function.
If the output voltage Vour falls below the output voltage drop protection voltage Vi vp due to an overload or other condition, the

16/35
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Series

function will latch the Nch driver Tr and the Pch synchronous rectification switch Tr in the off state. Once in the latched state,
operation is restarted by turning the IC off and then on with the EN pin, or by restarting the power.

mNOTE ON USE

1. Please do not exceed the stated absolute maximum ratings values.

2.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).

3. Make sure that the PCB GND traces are as thick and wide as possible. The ground voltage fluctuation caused by high ground
current at the time of switching may result in instability of the IC. Therefore, the GND traces close to PGND pin and AGND pin
are important.

4. Please mount each external component as close to the IC as possible. Also, please make traces thick and short to reduce the
circuit impedance.

5.When the device is used in high step-up ratio, the current limit function may not work during excessive load current. In this
case, the maximum duty cycle limits maximum current. For the XC9135 series, while the current is controlled with maximum
duty cycle, over current latch function will not work.

6. In case of connecting to another power supply as shown in below circuit diagram, please use the
XC9135C/XC99135K/XCI135M/XC9135T/XC9136N series. Please also note that the MODE pin is fixed in low level for
selecting PWM/PFM auto mode. If the MODE pin is in high to maintain fixed PWM control mode, the backflow current may
happen. If the output of XC9135A/XC9135B/XC9135L/XCI9135R/XCI136E series is connected to another power supply, the
IC may be damaged.

use
AC Adapter

CIN VOUT
:] BAT Vour
CL
:] L PGND[]
|-

v L

N
AGND
[Mcop =
MODE,
—»—{MODE COF[]

[¢}
—|_ o ﬂ-4—:]Fo EN[:—<ﬂ Cdf

777

7. The maximum current limiter controls the limit of the N-channel driver transistor by monitoring current flow. This function does
not limit the current flow of the P-channel synchronous transistor. When over current flows to the P-channel synchronous
transistor in case of load, the IC may be damaged.

8. The integral latch time of the XC9135 series could be released from the maximum current detection state as a result of board
mounting conditions. This may extend integral latch time or the level required for latch operation to function may not be
reached. Please connect the output capacitor as close to the IC as possible.

9. The MODE pin and EN pin are not pulled-down internally. Please make sure that the voltage applied to the MODE pin and
the EN pin.

10. When used in small step-up ratios, the device may skip pulses during PWM control mode.

11. In the PWM/PFM auto, transition from PFM to PWM mode, or PWM to PFM mode, the output voltage may be fluctuated.

(Please refer below)

Vin=4.2V, Vour=5.0V, MODE: Auto PWM/PFM

Vout:50mV/div, I4:200mA/div, Time:20as/div
L=4.7puH(LTF5022-LC), C,=20juF(LMK212BJ106KG*2)
Cin=10F(LMK212BJ106KG), Cpp=0.47 uF(EMK107BJ474KA-T)
Rrp1=270kQ, Res2=30kQ, Crs=10pF

VOU'I

iLx (1‘

TOIREX
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mNOTE ON USE (Continued)

12. When used in large step-up ratios and small load current, the output voltage may change when PWM/PFM auto is changed

13.

14.

15.

to PWM control mode by using the MODE pin. (Please refer below)

Vour |

/ Vin=0.9V, Vour=5.0V, MODE:PWM/PFM—PWM, loyr=3mA
Vour:100mV/div, 1.x:500mA/div, V\,:10V/div, Vyope:5V/div, Time:200as/div
L=2.2uH(VLCF4020), C,=20juF(LMK212BJ106KG*2)
Cin=10pF(LMK212BJ106KG), Cpp=0.47 |uF(EMK107BJ474KA-T)
Res1=270kQ, Rrs2=30kQ, Crs=0pF

VMODE T
F

After the soft-start period, when used in Vin Vourser the input voltage is higher than the output voltage , In the
XC9135C/ XC9135K/ XC9135M/XC9I135T/XC9136N series , the P-channel synchronous transistor is turned on when
MODE pin is tied to high. When the MODE pin is tied to low, the current flows into the parasitic diode of the P-channel
synchronous transistor so that results in generating excessive heat in the IC. Please test in the board before usage with
considering heat dissipation. For the XC9135A /XC9135B/XC9135L/XC9135R/XC9136E, series (under development) the
P-channel synchronous transistor is always turned on which is no matter of MODE pin control.

During start-up, when output setting voltage is lower than 2V, the PWM/PFM auto mode should be selected. In case of the
fixed PWM control mode, the output voltage may become smaller than the setting voltage. When the setting output
voltage is higher than 2V, the IC can be started to operate in the both modes of PWM/PFM auto and fixed PWM control.

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

16. Torex places an importance on improving our products and its reliability.
However, by any possibility, we would request user fail-safe design and post-aging treatment on system or equipment.
18/35
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mNOTE ON USE (Continued)

@ Instructions for pattern layouts

1. In order to stabilize Vi voltage level, we recommend that a by-pass capacitor Ciy is connected as close as possible to the
VN and Vss pins.

2. Please mount each external component as close to the IC as possible.

3. Place external components as close to the IC as possible and use thick and short traces to reduce the circuit impedance.

4. Make sure that the PCB GND traces are thick and wide as possible. Ground voltage level fluctuation created by high
ground current at the time of switching may cause instability of the IC.

5. The internal driver transistors bring on heat because of the I\ current and ON resistance of the driver transistors.

6. Please place a capacitor between CDF pin and GND.

e Example of pattern layout

FRONT BACK

TOIREX
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mTEST CIRCUITS

<Circuit No.1>

Wave Form Measure Point.,,
.

L 2 BAT

x External Components
L :2.2aH(VLCF 4020-2R 2 :TDK)
Cy 10pF (ceramic)

MODE Cpp  + 0.47 IF (ceramic)
CL  :22pMF (ceramic)
C,. :1000pF

_EVV\,_ FO Resz ©10kQ
V moo Vro
AGND
<Circuit No.2 > <Circuit No.3 >
BAT VOouT BAT VOUT

FB FB

Lx Lx

® (CDF) ? (CDF) Vour
MODE EN Vrs MODE EN Vs

Vin
CDD FO CDD
Vimope Coo V wone] Coo

=

AGND PGND AGND PGND
External Components External Component.s
Cpp :0.47 |4 F( ceramic) Cop :0.47 1 F( ceramic)

< Circuit No.4 >

BAT vouT
FB
Lx (cDF) Vou
v MODE EN

FO CDD

AGND PGND

External Components
Cop : 0.47aF (ceramic)
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mTEST CIRCUITS(Continued)

<Circuit No.5>

Wave Form Measure Point

< Circuit No.6>

Vin
Vmope

<Circuit No.8 >

Vi

Vimone

Circuit No.1 9
XC9136E/XC9136N series does not have FB Cpr

BAT

Lx

MODE

FO

AGND

vouT

CDF

EN

cob

PGND

|

N

:

Coo

* External Components
Cy 1 104F (ceramic)

Rpull :51Q
Rro 1 10kQ
Cop

Cor

VouT

MODE EN

FO CDD

AGND PGND

i

* External Components
Cpp : 0.474F (ceramic)

BAT vouT

FB
L (CDF)
MODE EN
FO cob
AGND PGND

1 0.47 4 F (ceramic)
: 1000pF (ceramic)

x FB
(CDF) Vour
v

L

DF

* External Components
Copp : 0.47paF (ceramic)

pin.

<Measurement method for ON resistance of the Lx switch>

Vour

<Circuit No.7 >

Vmooe

:

FO
Vo

<Circuit No.9 >

BAT vouT

FB
Lx (CDF)
MODE EN

CDD

AGND PGND

* External Components
Cpp : 0.474F (ceramic)

Wave Form Measure Point

Vivoog] Fo

BAT

Lx

MODE

AGND

CDD

PGND

* External Components

Cop

0.47F (ceramic)

SBD : XBS304S17(TOREX)

Rpull : 0.5Q

Ve

Using the layout of circuit No.9 above, set the Lx pin voltage to 50mV by adjusting the Vpull voltage whilst the N-channel driver

Rixn=0.05 + ((V1 - 0.05) + 0.5)

where V1 is a node voltage between SBD and Rpull.

Lx pin voltage and V1 are measured by an oscilloscope.
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transistor is turned on. Then, measure the voltage difference between both ends of Rpull. ON Resistance is calculated by using
the following formula: (However, when the XC9135 series is measured, CDF pin is grounded, please start measurement on
operation under Vyvio r<VIN)
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XC9135/9136 series

mTYPICAL PERFORMANCE CHARACTERISTICS

(1) Efficiency vs. Output Current

Efficiency : EFFI (%)

Efficiency : EFFI (%)

XC9135C32CDR-G (Vour=3.2V)

L=4.7uH (VLF3014ST-4R7M1R1), C,=22j4F (LMK316ABJ226ML)

Cin=10F (JMK212ABJ106KG), Cpp=0.47juF (TMK107BJ474KA)
fosc=1.2MHz
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Output Current : IOUT (mA)

XC9136E50CDR-G (Vour=5V)
L=4.7uH (VLF50108-4R7), C =22 4F (LMK316ABJ226ML)
Cn=10uF (LMK212ABJ106KG), Cpp=0.47juF (TMK107BJ474KA)
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Output Current : IOUT (mA)

(2) Output Voltage vs. Output Current

Output Voltage : VOUT (V)
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XC9135C32CDR-G (Vour=3.2V)

L=4.7aH (VLF3014ST-4R7M1R1), C_=224F (LMK316ABJ226ML)

Cin=10lF (JMK212ABJ106KG), Cpp=0.47uF (TMK107BJ474KA)
fosc=1.2MHz

Efficiency : EFFI (%)

XC9136E32CDR-G (Vour=3.2V)

L=2.2uH (LTF5022-2R2-LC), C,=22F (LMK316ABJ226ML)
Cin=10F (LMK212ABJ106KG), Cop=0.47uF (EMK107BJ474KA)
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Output Current : IOUT (mA)

XC9136E32CDR-G (Vour=3.2V)

L=2.2jaH (LTF5022-2R2-LC), C, =22juF (LMK316ABJ226ML)
Cin=10F (LMK212ABJ106KG), Cop=0.47 4 F (EMK107BJ474KA)
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Output Current : IOUT (mA) Output Current : IOUT (mA)
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XC9135/XC9136

Series
mTYPICAL PERFORMANCE CHARACTERISTICS
(2) Output Voltage vs. Output Current (Continued)
XC9136E50CDR-G (Voyr=5V)
L=4.7juH (VLF5010S-4R7), C,=22|uF (LMK316ABJ226ML)
Ci=10l4F (LMK212ABJ106KG), Cpp=0.47uF (TMK107BJ474KA)
fosc=1.2MHz
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Output Current : IOUT (mA)
(3) Ripple Voltage vs. Output Current
XC9135C32CDR-G (Vgur=3.2V) XC9136E32CDR-G (Vour=3.2V)
L=4.7puH (VLF3014ST-4R7M1R1), C,=22uF (LMK316ABJ226ML) L=2.2juH (LTF5022-2R2-LC), C =224F (LMK316ABJ226ML)
Cin=104F (JMK212ABJ106KG), Cpp=0.47 UF (TMK107BJ474KA) Cin=10uF (LMK212ABJ106KG), Cpp=0.47uF (EMK107BJ474KA)
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