S/[ERGY

SY6923D1

High Integrated 1-Cell Switching Charger
With USB Compliance and USB-OTG Function

General Description

SY6923D1 is a high efficiency Buck mode switching
charger for 1-cell Li-ion and Li-polymer battery. The
SY6923D1 provides a high integrated solution for the
portable device. It integrates the blocking FET, the power
FETSs, the input current sensing circuits and the charger
controller. It is fully USB compliant to minimize the
charging time when it is supplied from a USB port.
SY6923D1 also support USB OTG with the integrated
Boost regulator.

Three internal DACs are used as the reference of battery
voltage and battery charge current and adapter input
current limit, and programmed by host using 1°C. The
adaptive input current limit allows the maximum charge
current to minimize the charge time and keep the input
supply from being overloaded.

The SY6923D1 is available in CSP1.93x2.05-20 package
to allow small PCB footprint.

Ordering Information

SY6923 (O O)O
L Tem peratureCode
Package,Code
Optional8pec Code

Ordering Number Rackage type Note
SY6923D1PPC CSP1.93x2.05-20
Applications
e PADs

e Smart-Phones
o Portable Equipment with Rechargeable Batteries
o+ Battery Back-up Systems

Features

e High Integrated and High Efficiency

e Upto 1.25A Charge Current (68mQ Rsense)
e Upto 1.55A Charge Current (55mQ Rsense)
e Up to 18V Absolute Maximum Input Voltage
e 6V Maximum Operating Input Voltage

e Adaptive Input Current Limit

e 5% Input Current Limit Accuracy@500mA
e ).5% Charge Voltage Accuracy

e 3.5% Charge Current Accuracy when lcre
Higher than 550mA

e [2C Controls(up to 3.4Mbps)
-- Battery Charge Voltage (3.5V — 4.44V)
-- Battery Charge Current (550mA — 1.25A)
-- Termination Current (50mA — 400mA)
-- Battery Weak Voltage (3.4V - 3.7V)
-- Input Current Limit
--  VBUS Threshold for Adaptive Input Current
-- Low Charge Current Mode Enable and Disable
-- Termination Enable and Disable
e Integrated Loop Compensation
e Internal Soft-start
e Bad adapter Detection and Rejection
e 3MHz Frequency PWM

e Automatic High Impedance Mode for Low
Power Consumption

e 5V, Boost Mode for USB OTG
e (CSP1.93x2.05-20 Package

e Spread Spectrum Frequency Control for
Improved EMI Performance

e Factory Test-Mode for GSM Calibration
Without a Battery
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Typical Applications
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Figurel. SY6923D1 Schematic Diagram
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(CSP1.93x2.05-20)
Top Mark: BOTxyz (device code: BOT, x=year code, y=week code, z= lot number code)
Pin Name Pin NO. Pin Description
VBUS Al,A2 Charger input voltage.
BST A3 High side power MOSFET driver power supply.
SCL A4 I2C clock input. Connect an external pull-up resistor according to 12C specification.
PMID B1,B2,B3 Buck converter input point. Bypass it with a minimum of 4.7uF ceramic capacitor
to GND.
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12C data 1/0. Open-drain output. Connect an external pull-up resistor according to

SDA B4 ) o
12C specification.

LX C1,C2,C3 Switching node.

STAT C4 Open drain output for charge status indicator. Pull low during charging.

GND D1,D2,D3 Ground pins.
Enable boost regulator with OTG_Enable and OTG_Level_Select bits. During

oTG D4 faults, a 128us pulse is sent out. On VBUS POR, this pin sets the input current
limit in default mode.

ISEN El Battery charging current sense positive input.

ENB E2 Charge enable pin. Active low enables the charger.
LDO output for converter power MOSFETS driver. Connect a 1uF ceramic

VDD E3 -
capacitor at least to GND.

BAT E4 Battery charging current sense negative input and battery voltage sense input.

Absolute Maximum Ratings (Note 1)

VBUS, PMID, STAT, SCL, SDA, OTG, ENB, ISEN, BAT -0.3V to 18V
LX -2V to 18V
VDD, BST-LX - -0.3V to 3.6V
ISEN-BAT ---- D e L e e PR mmmmmmoees -0.5V to 0.5V
Package Thermal Resistance (Notes 2)

CSP1.93x2.05, 6;a 85 T/W
Junction Temperature Range -40C to 150C
Storage Temperature ----- e EE R -65C to 150C
Lead Temperature (Soldering, 108)s-------n=mnmmmmm oo o e e -- -- 260C
Recommended Opérating Conditions (Note 3)

VBUS, PMID, STAT, SCk,.SDA, OTG, ENB, ISEN, BAT, LX -0.3V to 6V
VDD, BST-LX - -0.3V to 3.3V
ISEN-BAT ---- e G EERE e e -0.5V to 0.5V
Junction Temperature Range -40C to 125<C
Ambient Temperature Range ---- -40C to 85

Note 1::Stresses beyond the “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings'enly. Functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of the specification is not implied. Exposure to absolute maximum rating conditions for extended periods may

affect device reliability.

Note 2: 0;a is measured in the natural convection at Ta = 25<C on a low effective four layer thermal conductivity test

board of JEDEC 51-3 thermal measurement standard.

Note 3: The device is not guaranteed to function outside its operating conditions.
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Electrical Characteristics

(Vveus =5V, ENB=0, Rsense=68mQ, T;=25<C, unless otherwise noted)

Parameter Symbol Test Conditions Min | Typ | Max | Unit
Charge Operating Conditions
VBUS Input Voltage Range VvBus 4 6 \Y
VBUS Under Voltage Lockout VvBusuv VBUS rising edge 305| 33 |35 | V
VBUS Under Voltage Lockout Hysteresis | Vvsusuv nys | VBUS falling edge 150 mV
Input Over Voltage Vinov VBUS rising edge 6.5 \Y
Input Over Voltage Hysteresis ViNov_HYs VBUS falling edge 170 mvV
VBUS Supply Current Control lvaus Vveus = 5V, PWM not 1.5 | mA
switching
Charge Regulation Range and Accuracy
Charge Voltage Regulation Range VBAT REG BAT voltage 35 444 | V
Charge Voltage Regulation Accuracy Veat Rrec_acc | Ta=25€ -0.5 0.5 %
VIS.EN _VBAT, 68mQ sense 550 1250 mA
. resistor
Charge Current Regulation Range lcHe REG
V|s_EN —VBaT,55mQ sense 608 1550 | mA
resistor
Low Charge Current lec Low VSHORTSVBAT_SVCV’ 325 | 350 | mA
Low_Charge=1
Low_Charge=0,
lche_Reference=000 368 394 | mv
Charge Current Reference \Voltage Vche ow Ch 0
ow_Charge=0,
lche_Reference=011 572 605 | mv
Battery Voltage Drop-fer Recharge V
Thiestold ge Lrop g RCH Vrer =Vev res-Veat 90 | 120 | 150 | mv
Recharge Deglitch Time treH Vgar falls below threshold 130 ms
o USB 100mA 83 97 | mA
Input Current Limit Accuracy Iin_Lim
USB 500mA 450 | 475 | 500 | mA
V_Bl_JS Range for Adaptive Input Current Vin_Lim 492 176 | v
Linit
VBUS Voltage Regulation Accuracy Vin_uim_acc | Adaptive_IIN_Threshold=100 | 4.4 458 | V
Charge Termination
Termination Charge Current Range Iterm Veat>VreH, Veus-Veat>Vasb 50 400 | mA
Deglitch Time for Charge Termination trerm 30 ms
L ITErRM_AcC lterm=100mMA -15 15 %
Termination Current Accuracy
ITERM=250mA -10 10 %
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Weak Battery Detection

Weak Battery Voltage Threshold Range Viowv 34 3.7 \Y
Weak Battery Voltage Accuracy Viowv_acc -5 5 %
Weak Battery Voltage Hysteresis Viowv Hys | Battery voltage falling edge 100 mV
Input Source Qualification

Poor Input Source Voltage Vinuv VBUS falling edge 36 | 38 | 4.0 \Y
Poor Input Source Voltage Hysteresis VINUV_HYS VBUS rising edge 200 mV
gﬂ;rﬁgi :tci)g;ce to GND for Input Source lin_qua (E})uugllir;?cértw%ﬁ source 30 mA
Qualification Interval tin_qua (?uuglii??c;rt‘i% l;]t source 2 S
Battery Detection

Battery Detection Current Before Charge leAT DeT Begins after termination 05 MA
Done - detected

Battery Detection Time tAT DET 260 ms
Auto Shutdown

Auto Shutdown Threshold Vasp Vveus-Vear falling edge 0 80 | 100 | mV
Exit Auto Shutdown Threshold Vasb ExiT Vveus-Vear rising edge 120 | 200 | 280 | mV
VDD

Internal Bias LDO Output Vvob lvrer=1MA, Cvrer=1pF 3.3 \Y
VDD Short Circuit Current Limit Ivoo 100 mA
PWM Converter

Blocking FET Rops(on) RON(BLKFET) 180 | 250 | mQ
High Side FET Rps(on) RoN(HSFET) 120 | 250 | mQ
Low Side FET Rps@én) Ron(LsFET) 110 | 210 | mQ
Swtching Frequency fsw 3.0 MHz
Charge ModeProtection

Battery OVP VBaT ovp VBAT rising edge 110 | 117 | 121 | %
Battety @VP Hysteresis Veat ove_Hys | VBAT falling edge 11 %
Cycle-by-cycle Current Limit lLim 2.7 A
Battery Short Threshold VsHorT VBAT falling edge 1.85|195| 205 | V
Battery Short Hysteresis Vshort Hys | VBAT rising edge 100 mV
Short Mode Charge Current IsHorT VeaAT<VSHORT 30 mA
Boost Regulation and Accuracy

OTG Output on VBUS VvBus oTG 490 | 5.05| 520 | V
Maximum OTG Output Current lveus_oTe Vveus o16=5.05V 350 mA
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Cycle-by-cycle Current Limit

Vveus 016=5.05V,

A

lote_Lim 3V<Vaar<d 5V
OTG Output OVP Vote_ove VBUS rising edge 560 575|590 | V
OTG Output OVP Hysteresis Vote_ove_Hys | VBUS falling edge 160 mV
Battery Voltage Input OVP VBaT ovp VBAT rising edge 475|149 | 505 | V
Battery Voltage Input OVP Hysteresis XZAL; . VBAT falling edge 200 mV
Battery Voltage Input UVP VBaT uvp VBAT rising edge 29 | 305 | V
Battery Voltage Input UVP Hysteresis VBaT_uvp VBAT falling edge 400 mV
Boost Output Resistance at HI-Z Mode ENB=1 or HZ Mode=1 300 kQ
Thermal Regulation and Thermal Shutdown
Thermal Shutdown Temperature Tso Jelégztlon temperature rising 155 <
Thermal Shutdown Temperature Hysteresis | Tsp_Hys Jelégztlon temperature falling 20 <
Thermal Regulation Threshold Trec 120 <
STAT Output
Low Level Output Voltage Sink 10mA current 055 | V
Leakage Current 5V on STAT pin 1 uA
Logic Level and Timing
ENB, OTG,SCL,SDA Low Level Threshold | Viow 04 | V
ENB, OTG,SCL,SDA High Level
Threshold VhieH 1.2 \V/
I2C Operating Frequency fsoL 3.4 |MHz
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CSP1.93x2.05-20 Package Outline Drawing
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Notes: All dimension in millimeter and exclude mold flash & metal burr
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Taping & Reel Specification

1. CSP1.93x2.05

165!1 85 39;41—- 14Dr1 60
! 5 Cb @ (55 O d
= ——+203223
h- )
L 2.12-2.324 b—3 904 10— 0.68/0.88
Feeding direction —
2. Carrier Tape & Reel specification for packages
Reel
Size
Package tvpes Tape width Pocket Reel size Trailer Leader length Qty per reel
getyp (mm) pitch(mm) (Inch) length(mm) (mm) yp
CSP1.93*2.05 8 4 I 400 160 3000
3. Others: NA
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