9<ysemi XS5502

XS5502-SOC of Li-Battery Transfer to Dry Battery Solution

® High Efficiency up to 95%

GENERAL DESCRIPTION ® Low Quiescent Current 20uA
® Adjustable Output Voltage from 0.6V to
XS5502 is one SOC that it integrates Li- VIN

Battery Protection and Buck converter in 1.5MHz Constant Frequency Operation
only DFN3x3-10 package. Under Voltage Lockout, Over Current,

This SOC can output 1.5Vout 2A with Li- Short Current, and Thermal Protection

Battery Input and has the whole battery ® Li Protection OCU-4.3V ODU-2.4V
protection function include Vcu. VdlI. ® Li Protection OCP-3A
lov. short protection. ® Have UVLO. OTP . Short protection
It only need few components and can ® Operating Temperature: -40°C  to
reduce the BOM area and BOM cost. +85°C
® Available in very tiny DFN3X3-10L
Package
FEATURES ® ROHS Compliant and 100% Lead(Pb)-
Free

® 2.5V to 5.5V Input Range
® 2A Output Capability
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Figure 1. Typical Application Circuitl
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ORDERING INFORMATION

PART TEMP VIN OUTPUT | VCu | vDL | IOV MARK
NUMBER RANGE  |LI-BATTERY | VOLTAGE (V) PACKAGE [ PINS
XS5502 | -40°C to 85°C | 2.5V~5.5V ADJ 43V | 2.4v | 3A | XS5502YW | DFN3x3 10

Note: “YW” is manufacture date code, “Y” means the year, “W” means the week

PIN CONFIGURATION
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Figure 2. PIN Configuration

PIN DESCRIPTION

PIN PIN
NUMBER | NAME PIN DESCRIPTION
1 FB Feedback Input. FB senses the output voltage to regulator that voltage. Drive FB with a
resistive voltage divider from the output voltage. The feedback threshold is 0.6V
Enable Input. EN is a digital input that turns the regulator on or off. Drive EN high to
2 EN A :
turn on the regulator, driver it low to turn it off.
3 VPB The Power Supply of Li-Protection section , Should connect 0.1uF capacitor between
Vpb and BAT- as close as possible and 100ohm resistor to BAT+
4 BAT- |Li-Battery’s Negative Pole
6,7 BAT+ | Li-Battery’s Positive Pole , should be bypassed with a 22uF capacitor.
8,9 SW [ Switch Pin
510, GND | Ground and EPAD, Please connect with mass metal
EPADF '
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ABSOLUTE MAXIMUM RATINGS

(Note: Do not exceed these limits to prevent damage to the device. Exposure to absolute maximum rating
conditions for long periods may affect device reliability.)

PARAMETER VALUE UNIT
Supply Voltage BAT+, BAT-, VPB -0.3V to +6V \Y,
FB, EN Voltage -0.3V to BAT+ +0.3V vV
SW Voltage -0.3V to BAT+ +0.3V \Y,
Operating Ambient Temperature -40to 85 °C
Maximum Junction Temperature 125 °C
Storage Temperature -55to 150 °C
Lead Temperature (Soldering, 10 sec) 300 °C

ELECTRICAL CHARACTERISTICS

(Vin = 3.8V, Ta= 25°C unless otherwise specified)

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Input Voltage Range Vbat 2.5 55 \%
UVLO Threshold Vuvio Vhysteresis =100mV 2.35 2.45 25 \
= = 0,
Operating Supply Current \:/68 0.5V or Vour=90%, liox 130 170
= = 0,

Standby Supply Current IsuppLY \=/(F)B 0.7V or Vour=110%, Iioad 20 HA
Shutdown Supply Current Ven =0V, Vpa =4.2V 0.1 1

T, =25°C 0.588 0.6 0.612
Regulated Feedback Veg  |0< T, <85°C 05865 | 06 |[06135| V
Voltage

-40°C < T, <85°C 0.585 0.6 0.615
Reference Voltage Line Via=2.7V 10 5.5V 004 | 04 %
Regulation
Regulated Output Voltage Vour | Vour =1.5V; loyr =100mA 1.455 15 1.545 \Y
Output \_/oltage Load 05 %
Regulation

Vbat :3V, VFB =0.5V or VOUT
Peak Inductor Current lpeak ~90%,Duty Cycle<35% 3 A

Ves=0.6V or Vgour =100% 1.2 15 1.8 MHz
Oscillator Frequency Fosc

VFB=0 or VOUT =0 220 KHz
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Rds(ON) of P-channel FET Isw =100mA 0.15 0.3 Ohm
Rds(ON) of N-channel FET Isw =100mMA 0.11 0.2 Ohm
Enable Threshold Vpat = 2.5V to 5.5V 0.3 1 1.5 \Y
Enable Leakage Current -0.1 0.1 MA
SW Leakage Current \_/EN =0V, Vew =0V OrsV, Vi -1 1 uA
=4.2V
Overcharge Detection Voltage Veu 4.25 4.30 4.35 \%
Overcharge Release Voltage VeL 4.05 4.10 4.15 \Y
Overdischarge Detection
Voltage VoL 2.3 2.4 25 \Y;
Overdischarge Release Voltage VbR 2.9 3.0 3.1 \Y
Charger Detection Voltage Veha -0.07 -0.12 -0.2 \Y
Overdischarge Currentl lovi Vpp=3.5V
Detection 2.1 3 3.9 A
Load Short-Circuiting Ishort | Vpp=3.5V
Detection 10 20 30 A
Equivalent FET on Resistance | Rpgony | VDD=3.6V IVM =1.0A 40 45 55 mQ
Overcharge Voltage Detection tcu mS
Delay Time 130
Overdischarge Voltage o,
Detection Delay Time 40 mS
Overdischarge Curren{  tov Vpp=3.5V 10 mS
Detection Delay Time
Load Short-Circuiting tshorT | Vop=3.5V 75 uS
Detection Delay Time
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FUNCTIONAL DESCRIPTION

NORMAL OPERATION
XS5502 integrates Li-Battery Protection and Buck converter in only DFN3x3-10 package.

In Buck normal operation the high-side MOSFET turns on each cycle and remains on until the current
comparator turns it off. At this point the low-side MOSFET turns on and remains on until either the end of the
switching cycle or until the inductor current approaches zero. The error amplifier adjusts the current
comparator’s threshold as necessary in order to ensure that the output remains in regulation.

Li-Battery Protection can detect the battery cell’s status such as Vcu, Vcl, Temp. short-cut, Over-current
and take action to protect battery cell.

APPLICATION INFORMATION

INDUCTOR SELECTION

In normal operation, the inductor maintains continuous current to the output. The inductor current has a ripple
that is dependent on the inductance value. The high inductance reduces the ripple current. In general, select the
inductance by the following equation:

L= VOUT X (VIN _VOUT )
V,, -f {I

Where VOUT is the output voltage, VIN is the input voltage, f is the switch frequency, and Ll is the peak-to-peak

inductor ripple current. Typically, choose []| as the 30% of the maximum output current.

Manufa Part Induct DRC Dimensions
cturer |Number| ance max L*W*H
(uH) | (Ohms) (mm3)

Murata | LQH5B 1 0.019 5*5%2
PN
2.2 0.030
LQH44P 1 0.036 4*4*1.7
N
2.2 0.049
WURT | 744373 4.4*4.05

H 24022 2.2 0.061

Table 1. Recommend Surface Mount Inductors

INPUT CAPACITOR SELECTION

The input capacitor reduces input voltage ripple to the converter, low ESR ceramic capacitor is highly
recommended. For most applications, a 22uF capacitor is used. The input capacitor should be placed as close
as possible to VIN and GND.

OUTPUT CAPACITOR SELECTION

A low ESR output capacitor is required in order to maintain low output voltage ripple. In the case of ceramic
output capacitors, capacitor ESR is very small and does not contribute to the ripple, so a lower capacitance
value is acceptable when ceramic capacitors are used. A 22uF ceramic output capacitor is suitable for most
applications.

XySemi Inc -5- WWW.XYSemi.com
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OUTPUT VOLTAGE PROGRAMMING
In the adjustable version, the output voltage is set by a resistive divider according to the following equation:

Vout
RA=R3x ([ === —1)
o

Typically choose R3=100K and determine R4 from the following equation:
For Example, R3=100K R4=150K to set 1.5Vout
Connect a small capacitor across R4 feed forward capacitance at the FB pin for better performance.

PCB LAYOUT GUIDE

1, The input\ output\VPB capacitors should be placed very close to the device and ground, to keep the
loop resistance very low and the switching loop very small.

2, All ground connection must be tied together. It is desirable to maximize the PCB copper area connecting
to GND/EPAD pin to achieve the best thermal and noise performance. If the board space allowed, a ground
plane is highly desirable

3, The FB pin connection should be made as close to the load as possible so that the voltage at the load is
the expected regulated value.

4, The FB pin and VPB connection must NOT be adjacent to the SW net on the PCB layout to avoid the
noise problem

4, The switch node connection should be low resistance to reduce power losses.
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TYPICAL PERFORMANCE CHARACTERISTICS

(VIN=VEN=5V, L=2.2uH, CIN=22uF, COUT=22uF , if not mentioned)

Efficiency vs. Output Current
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Steady State Waveform
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PACKAGE OUTLINE
DFN-10L 3MM X 3MM PACKAGE OUTLINE AND DIMENSIONS
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PROUCT CHANGE NOTICE LIST
NO Updated date | Version update | Update content
1 2015-1-13 Rev 0.1 Create datasheet
XySemi Inc -9- WWW.Xysemi.com

REVO0.1




X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Battery Management category:
Click to view products by XySemi manufacturer:

Other Similar products are found below :

MP2602DQ-LF-P MP26053DQ-LF-Z MP2611GL-P NCP347MTAHTBG LM3658SD-AEV/NOPB MP2607DL-LF-P MP26121DQ-LF-P
MP26123DR-LF-P MP2633GR-P MP2637GR-P BQ24212EVM-67/8 NCP1855FCCT1G MP2636GR-P FAN54063UCX
MAX14680EWC+T MAX14634EWC+T DS2745U+T& R MAX14578EETE+T DS2781EVKIT+ DS2781E+T&R MP2605DQ-LF-P
DS2710G+T& R MAX17040G+T MAX14525ETA+T MP2615GQ-P MAX14578EEWC+T LCO05132COINMTTTG MAX8971EWP+T
MAX14630EZK+T MAX1873TEEE+T PSC5415A AUR9811DGD SN2040DSQR DS2715BZ+T&R MAX1508ZETA+T
MAX14921ECS+T MAX7/7301EWA+T BD8668GW-E2 MAX16024PTBS+T DS2715Z2+T&R MAX16024LTBZ18+T DS2782E+T&R
DS2782G+T&R MAXI908ETI+T 1SL95522IRZ 1SL95522HRZ ARDO00558 NCP4371AAEDR2G BD8665GW-E2 MAX8934EETI+T



https://www.x-on.com.au/category/semiconductors/integrated-circuits-ics/power-management-ics/battery-management
https://www.x-on.com.au/manufacturer/xysemi
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2602dqlfp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp26053dqlfz
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2611glp
https://www.x-on.com.au/mpn/onsemiconductor/ncp347mtahtbg
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdaevnopb
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2607dllfp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp26121dqlfp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp26123drlfp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2633grp
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2637grp
https://www.x-on.com.au/mpn/texasinstruments/bq24212evm678
https://www.x-on.com.au/mpn/onsemiconductor/ncp1855fcct1g
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2636grp
https://www.x-on.com.au/mpn/onsemiconductor/fan54063ucx
https://www.x-on.com.au/mpn/maxim/max14680ewct
https://www.x-on.com.au/mpn/maxim/max14634ewct
https://www.x-on.com.au/mpn/maxim/ds2745utr
https://www.x-on.com.au/mpn/maxim/max14578eetet
https://www.x-on.com.au/mpn/maxim/ds2781evkit
https://www.x-on.com.au/mpn/maxim/ds2781etr
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2605dqlfp
https://www.x-on.com.au/mpn/maxim/ds2710gtr
https://www.x-on.com.au/mpn/maxim/max17040gt
https://www.x-on.com.au/mpn/maxim/max14525etat
https://www.x-on.com.au/mpn/monolithicpowersystems/mp2615gqp
https://www.x-on.com.au/mpn/maxim/max14578eewct
https://www.x-on.com.au/mpn/onsemiconductor/lc05132c01nmtttg
https://www.x-on.com.au/mpn/maxim/max8971ewpt
https://www.x-on.com.au/mpn/maxim/max14630ezkt
https://www.x-on.com.au/mpn/maxim/max1873teeet
https://www.x-on.com.au/mpn/prisemi/psc5415a
https://www.x-on.com.au/mpn/diodesincorporated/aur9811dgd
https://www.x-on.com.au/mpn/texasinstruments/sn2040dsqr
https://www.x-on.com.au/mpn/maxim/ds2715bztr
https://www.x-on.com.au/mpn/maxim/max1508zetat
https://www.x-on.com.au/mpn/maxim/max14921ecst
https://www.x-on.com.au/mpn/maxim/max77301ewat
https://www.x-on.com.au/mpn/rohm/bd8668gwe2
https://www.x-on.com.au/mpn/maxim/max16024ptbst
https://www.x-on.com.au/mpn/maxim/ds2715ztr
https://www.x-on.com.au/mpn/maxim/max16024ltbz18t
https://www.x-on.com.au/mpn/maxim/ds2782etr
https://www.x-on.com.au/mpn/maxim/ds2782gtr
https://www.x-on.com.au/mpn/maxim/max1908etit
https://www.x-on.com.au/mpn/renesas/isl95522irz
https://www.x-on.com.au/mpn/renesas/isl95522hrz
https://www.x-on.com.au/mpn/microchip/ard00558
https://www.x-on.com.au/mpn/onsemiconductor/ncp4371aaedr2g
https://www.x-on.com.au/mpn/rohm/bd8665gwe2
https://www.x-on.com.au/mpn/maxim/max8934eetit

