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SGMICRO

SGM40571
1A, Single-Input, Single-Cell

Li-lon and Li-Poly Battery Charger

GENERAL DESCRIPTION

The SGM40571 is a 1A linear battery charger that it can
charge single-cell Li-lon or Li-polymer battery in a wide
input voltage range from smart wall adapter or USB
device. The high input voltage range with input
over-voltage protection supports charging by an
unregulated adapter.

This chip indeed allows the simultaneous connection of
the system and battery to the output port. To ensure
that the battery is fully charged within the 12-hour
safety timer, the average system load must be carefully
managed.

The charging process involves three stages:

1. Pre-charge stage: A small pre-charge current

activates the low-voltage battery to enable
constant-current fast charging.

2. Constant-current stage: the battery is charged at a
constant-current.

3. Constant-voltage stage: the battery is charged at a

constant-voltage until it reaches full-charge.

Additionally, the SGM40571
thermal regulation and the over-temperature protection

includes the internal

(OTP) to ensure safe charging.

The SGM40571 allows the charging process to be
customized with the external resistors:

* Fast charge current: set by an external resistor.
* Pre-charge current and termination current: adjustable
by changing external resistor.

Additionally, the SGM40571 integrates JEITA control to
optimize charging based on the battery temperature,
which can be monitored by using an NTC resistor.

FEATURES

® Multi-Chemistry Voltage Support:
4.2V, 4.35V and 4.4V

® 0.8% Charge Voltage Accuracy and 10% Charge
Current Accuracy

e USB Input Current Limit: 100mA and 500mA

® Programmable Termination and Pre-Charge
Threshold

¢ [nput Rating Voltage: 30V

¢ |nput Over-Voltage Protection Threshold:

6.6V or 7.1V

® |nput Voltage Dynamic Power Management

® Thermal Shutdown Protection: 155°C

® Thermal Regulation: 125°C

e Support ISET Short Detection and OUT
Short-Circuit Protection

e Safety Timer: 12h

e Support Power Good and Charge Status
Indication

e Automatic Termination and Timer Disable Mode
(TTDM)

e Available in a Green TDFN-2x2-10L Package

APPLICATIONS

Smart Watch and Wristband
Wireless Speaker

TWS Headset and Headphone
Portable Medical Equipment
Mobile POS

SIMPLIFIED SCHEMATIC

®
IN out

Adapter Batiery

L ouT
ISET s Pack T

vss SGM40571 ncHe
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USB Port

PRE-TERM ISET2

ERv|
nPG NC
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1A, Single-Input, Single-Cell

SGM40571 Li-lon and Li-Poly Battery Charger
PACKAGE/ORDERING INFORMATION
SPECIFIED
PACKAGE ORDERING PACKAGE | PACKING
o DESCRIPTION TEM;EEQEURE NUMBER MARKING OPTION

SGM40571-426 AEJMF TDFN-2x2-10L -40°C to +85°C SGM40571-426 AEJMFYTHN10G/TR XZX(;(SX Tape and Reel, 3000

SGM40571-436AEJMF TDFN-2x2-10L -40°C to +85°C SGM40571-436AEJMFYTHN10G/TR sz(;(gx Tape and Reel, 3000

SGM40571-446AEJNF TDFN-2x2-10L -40°C to +85°C SGM40571-446 AEJNFYTHN10G/TR )(2)?)?)( Tape and Reel, 3000

MARKING INFORMATION
NOTE: XXXX = Date Code, Trace Code and Vendor Code.

Y Y Y— Serial Number
XXXX

T— Vendor Code
Trace Code
Date Code - Year

Green (RoHS & HSF): SG Micro Corp defines "Green" to mean Pb-Free (RoHS compatible) and free of halogen substances. If
you have additional comments or questions, please contact your SGMICRO representative directly.

ABSOLUTE MAXIMUM RATINGS
Input Voltage (with Respect to Vss)

IN L -0.3V to 30V
OUT e s -0.3V to 6V
PRE-TERM, ISET, ISET2, TS, nCHG, nPG...... -0.3V to 6V
Input Current, IN ... 1.25A (MAX)
Output Current (Continuous), OUT .................... 1.25A (MAX)
Output Sink Current, nCHG, nPG....................... 15mA (MAX)
Package Thermal Resistance
TDFEN-2X2-10L, BUA covveeerrreeeiiiiee e 68.6°C/W
TDFEN-2X2-10L, BUB cuvvveerreeeeiiriie e 31.6°C/W
TDFN-2X%2-10L, BJC (TOP)«e-vreerreerireerreerireenreenineas 69.5°C/W
TDFN-2X%2-10L, BJC (BOT)«++vveerrerervreererereeeseranieesnneens 5°C/W
Junction Temperature...........cccccooiiiiiiiiiii e +150°C
Storage Temperature Range........................ -65°C to +150°C
Lead Temperature (Soldering, 10S) .........cccveeeeeeennns +260°C
ESD Susceptibility @
HBM ... s +3000V
CDM s +2000V
NOTES:

1. For human body model (HBM), all pins comply with
ANSI/ESDA/JEDEC JS-001 specifications.
2. For charged device model (CDM), all pins comply with
ANSI/ESDA/JEDEC JS-002 specifications.

(;R)ECOMMENDED OPERATING CONDITIONS

Fast-Charge Current Programming Resistor, Riset
................................................................... 0.54kQ to 10.8kQ
NTC Thermistor Range without Entering TTDM, Rrs
.................................................................... 1.66kQ to 258kQ
NTC Pin Capacitance............ccccveveeeeeeeecinenenn.. 120pF (MAX)
Operating Ambient Temperature Range ....... -40°C to +85°C
Operating Junction Temperature Range ..... -40°C to +125°C
NOTE:

1. Operation when the V|y is below 4.5V or in the drop-out
condition may lead to a reduction in performance.

OVERSTRESS CAUTION

Stresses beyond those listed in Absolute Maximum Ratings
may cause permanent damage to the device. Exposure to
absolute maximum rating conditions for extended periods
may affect reliability. Functional operation of the device at any
conditions beyond those indicated in the Recommended
Operating Conditions section is not implied.

ESD SENSITIVITY CAUTION

This integrated circuit can be damaged if ESD protections are
not considered carefully. SGMICRO recommends that all
integrated circuits be handled with appropriate precautions.
Failure to observe proper handling and installation procedures
can cause damage. ESD damage can range from subtle
performance degradation to complete device failure. Precision
integrated circuits may be more susceptible to damage
because even small parametric changes could cause the
device not to meet the published specifications.

DISCLAIMER

SG Micro Corp reserves the right to make any change in
circuit design, or specifications without prior notice.

IN Voltage Range, VIN ..., 3.5V to 28V
IN Operating Voltage Range, Restricted by Vppm and Vove
........................................................................ 4.45V to 6.45V
Input Current, IN Terminal, IIN.....ccooeeeiviiiiiiieneeeninns 1A (MAX)
Current, OUT Terminal, louT ....ccvvvvveeriiieiiiiiieeeeeees 1A (MAX)
Programming Pre-Charge and Termination Current Thresholds,
RPRE—TERM ............................................................ 1kQ to 10kQ
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1A, Single-Input, Single-Cell

SGM40571 Li-lon and Li-Poly Battery Charger

SUFFIX CODE
Surfix: SGM40571-aa b c def g

USB Limit Code [g]

JEITA Control Code [def]
NTC Type Code [c]

Input OVP Code [b]
Regulation Voltage Code [aa]

=

Model: SGM40571-aabcdefg

Regulation Voltage

Option Code "aa"

42

43

44

Vourreg) (V)

4.2

4.35

4.4

Input OVP

Option Code "b"

Vinovey (V)

7.1

NTC Type

Option Code "c"

NTC Type (kQ)

100

JEITA Control

JEITA Enable

Option Code "d"

D

E

JEITA Function

Disabled (Codes "e" and "f" are inoperative)

Enabled

Charge Current Percentage in Cold Operation

Option Code "e"

H

Current (%)

20

50

100

N/A

Charge Voltage in Hot Operation

Option Code "f

N

Voltage

VOUT(REG) -150mV

Charge forbidden

USB Limit

Option Code "g"

G

USB Input Current Limit
When ISET2 = "H" (mA)

500

380
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

PRODUCT LIST

JEITA Control

Vour(re) Vin(ove) S e
Part Number Package V) V) NTC Type JEITA Cold Hot ISET2; H
Enable Operation Operation (mA)
SGM40571-426AEJMF | TDFN-2x2-10L 4.2 6.6 10kQ Enable 50% V‘;‘g};ﬁf@ 500
SGM40571-436AEJMF | TDFN-2x2-10L 435 6.6 10kQ Enable 50% Vﬁ‘é};’fﬁ@ 500
SGM40571-446AEINF | TDFN-2x2-10L 4.4 6.6 10kQ Enable 50% Charge 500
forbidden
MSOP-10 ® Vourt(rec) -
SGMA40572-426ABIMF | i ooce i pag) 4.2 6.6 10kQ Enable 50% 150mY 500
MSOP-10 . Charge
SGM40572-426ADKNF | £ 0 bad) 42 6.6 10kQ Disable 100% forbidden 500
i MSOP-10 Vour(ree) -
SGMA40572-426BEIMF | o/ ey 42 6.6 100kQ Enable 50% 5om\ 500
MSOP-10 . Charge
SGMA40572-426BDKNF | (o bad) 42 6.6 100kQ Disable 100% forbidden 500
MSOP-10 . 0 Charge
SGM40572-436ADKNF | £ | pad) 4.35 6.6 10kQ Disable 100% forbidden 500
: MSOP-10 Vout(rec) -
SGMA0ST2-446ABIMF | o | ) 4.4 6.6 10kQ Enable 50% rriliy 500
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

PIN CONFIGURATION

(TOP VIEW)
IN R — . 110 ouT
ISET | 2 | {9 |Ts
vss [ 3| | '8 | ncHG
PRE-TERM {7 | 1sET2
I | S A —
nPG o {6 | NC
TDFN-2x2-10L
PIN NAME TYPE FUNCTION
Charge Power Input, for Powering this Device and Feeding to the Charge Output.
1 IN P The capacitor capacitance in the range of 1yF to 10uF is recommended. It should
be placed close to this pin for decoupling.
2 ISET Al Fast-Charge Current Setting Pin.
3 VSS - Ground Pin of the Device.
4 PRE-TERM Al Program Current Teljmln.atlon Threshold and Pre-Charge Current. Set the ratio of
pre-charge and termination current to the fast-charge current.
Active low. Indicates Vi status, Vin > Vuviorisg), exit sleep mode and no input
5 nPG DO
over-voltage occurs.
6 NC - No Connection.
7 ISET2 Al Input/Output Current Limit Setting Pin for USB or Adaptor Source.
During charging: low (FET on).
8 nCHG DO Charge completed or no charging: open-drain (FET off).
Battery Pack Temperature Sense Terminal. If the battery pack temperature sense
9 TS Al function is not expected, a 10kQ resistor may need to be externally connected to
the TS pin.
Battery Connection Pin. The battery connection pin supports direct attachment of
10 ouT P system loads. External bypass capacitors within the 1uF to 10uF range are
required for stable operation.
Thermal Pad and Ground Reference. Connect the exposed thermal pad to both
the VSS pin and the main ground plane. Ensure the thermal pad shares the same
Exposed Pad EP -

electrical potential as VSS.
Note that the thermal pad must not serve as the primary ground input.

NOTE: P = power, Al = analog input, AO = analog output, DI = digital input, DO = digital output.
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1A, Single-Input, Single-Cell
SGM40571 Li-lon and Li-Poly Battery Charger

ELECTRICAL CHARACTERISTICS

(Ty =-40°C to +125°C, unless otherwise noted.)

PARAMETER | symeoL | CONDITIONS | MmN | TYP | mAX | uNITS
Input
Under-VoItage Lockout Exit VUVLO(R|SE) V|N: oV — 4V 3.15 3.27 3.4 \Y
Under-VoItage Lockout Hysteresis VHYS(U\/LO) V|NZ 4V — OV, VU\/LO(FALL) = VUVLO(RISE) - VHYS(U\/LO) 195 250 305 mV
Input Power Good Detection Input power good if Viy > Vour + VinoT),
. VIN(DT) _ B 90 mV
Threshold is Vou‘r + VIN(DT) VOUT = 36V, V|N. 3.5V — 4V
Hysteresis on VIN(DT) Falllng VHYS(INDT) VOUT = 36V, V|N: 4V — 3.5V 30 mV
Input Over-VoItage Protection v Vi 5V 12V SGM4057 1-xXBXXXX 6.40 6.56 6.72 v
OVP IN- g
Threshold SGM4057 1-XX7XXXX 6.89 | 7.06 | 7.24
Hysteresis on OVP VHys(ovp) V|N: 11V — 5V 130 mV
Feature active in
USB mode, Vourres_tvp) = 4.35V\4.4V | 4.37 4.50 4.63
limit input source
current to 50mA,
VOUT = 35V, VOUT(REGiTYP) =42V 4.20 4.34 4.47
USB/Adaptor Low Input Voltage Y Riser = 825Q, v
Protection (Restricts loyr at Vin.opm) IN-DPM Feature active in
adaptol" mOde, VOUT(REGiTYP) =4.35V\4.4V 4.37 4.50 4.63
limit input source
current to 50mA,
Vour = 3.5V, Vourres_tvp) = 4.2V 4.12 4.24 4.37
RISET = 8250
USB Input I-Limit 100mA ISET2 = floating, Riser = 825Q, 0°C < T, < +85°C 77 90 100
USB Input I-Limit 500mA Inusec. | ISET2 = high, Risgr = 825Q 425 454 500 mA
USB input I-Limit 380mA ISET2 = high, Riser = 825Q 330 369 405
ISET Short-Circuit Test
Highest Resistor Value Considered a .
Fault (Short), Monitored for lour > Riserrorn | VST 940Q — 2500, lour latches off 289 490 Q
cycle power to reset
90mA
. .. V|N = 5V, VOUT = 3.6V, VISET2 = low,
Maximum OUT Current Limit . ’ ’
Regulation (Clamp) IOUT(CL) FISET- 540Q — 250Q, IOUT latches off after 1.07 1.55 A
DGL_SHORT
Battery Short Protection
OUT Terminal Short-Circuit Detection )
Threshold VOUT(SC) VOUT: 3V — 05V, no deglltch 0.77 0.8 0.82 V
. . Recovery =V, +V _Hys), fising,
OUT Terminal Short Hysteresis VoutscHvs) | g degli?(l:h OUT(SC) ™ VOUTISCHYS) 9 69 mV
Source Current to OUT Terminal
during Short-Circuit Detection lourise) | Vour < 0.8V 13 mA
Quiescent Current
Battery Current into OUT Terminal loureown) | Vin = 0V 1 pA
OUT Terminal Current, _
Charging Terminated loutong) | Vin =6V, Vour > Vout(res) 6 PA
Standby Current into IN Terminal linstoey)y | TS =low, Vin < 6V 310 bA
. . TS =open, Viyn = 6V, TTDM - no load on OUT
Active Supply Current, IN Terminal lec terminal, Vour > Vourec, IC enabled 0.7 1 mA
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

ELECTRICAL CHARACTERISTICS (continued)

(Ty =-40°C to +125°C, unless otherwise noted.)

PARAMETER | symsoL | CONDITIONS MIN | TYP | MAX | UNITS
Battery Charger Fast-Charge
Ty=40°C to +125°C | 4170 4200 4233
SGM4057 1-42XXXXXX
T,=+25°C 4184 4200 4221
T,=-40°C to +125°C | 4317 4348 4382
Battery Regulation Voltage Voutres) | Vin = 5.5V | SGM40571-43xxxxxx mV
T,=+25°C 4330 4348 4370
Ty=-40°C to +125°C | 4366 4397 4427
SGM40571-44x000x
T,=+25°C 4380 4397 4418
T,=-40°C to +125°C | 4032 4060 4092
SGM4057 1-42XXXXXX
T,=+25°C 4045 4060 4081
Ty=40°C to +125°C | 4173 4203 4236
Battery Hot Regulation Voltage Vo nrrea) | Vin = 5.5V | SGM40571-43xxx0xxx mV
B T,=+25°C 4185 4203 4225
T,=-40°C to +125°C | 4222 4250 4279
SGM4057 1-44XXXXXX
T,=+25°C 4235 4250 4270
AdeSt V|N down until IOUT = 05A,
Drop-Out, Vin - Vour Vbo(n-out) Vour = Vourres_1yp) - 50mV, Riser = 5400, 175 360 mV
ISET2 = low (adaptor mode)
OUtpUt "Fast Charge" Formula IOUT VOUT(REG) > VOUT > VLOWV, V|N = 5V, ISET2 = low KISET/RISET A
200mA < loyt < 1000mA 500 540 582
50mA < oyt < 200mA 380 540 710
Fast Charge Current Factor Kiser AQ
25mA < loyt < 50mA 310 544 783
10mA < lout < 25mA 540
Pre-Charge - Set by PRE-TERM Terminal for SGM40571
Pre-Charge to Fast-Charge
Transition Threshold Viowv 24 25 2.6 Y,
IPRE-TERM See the Termination section
Pre-Charge Current _ s o
(Default Setting) Yorre.cr Vour < Viowv, Riser = 1080Q, Rere-term = High-Z 16 21 26 Yolout-cc
Pre-Charge Current Formula RPRE-TERM = KPRE-CHG (Q/%) x %PRE-CHG (%) RPRE-TERM/KPRE-CHG %
Vour < Viowv, Vin = 5V, Rereterm = 2kQ to 10kQ,
Riser = 1080Q, Rere-term = Kpre-cre * %oiFast.cHe, 90 100 112
where %lFAST-CHG is 20% to 100%
% Pre-Charge Factor Kpre-cHe Q/%
Vour < Viowv, Vin = 5V, Rereterm = 1kQ to 2kQ,
Riser = 1080Q, Rere-erm = Kpre-cre * %lrast.che, 71 100 133
where %IFAST-CHG is 10% to 20%
Termination - Set by PRE-TERM Terminal for SGM40571
Termination Threshold C t .
(Sggzﬁ g)enttingr)es ° urren o Vout > Vren, Riser = 1KQ, Rereterv = High-Z 7.6 1 14 Yolout.ce
— OTERM
Termination Current Threshold Rere-term = Kreru (Q/%) % Yorerm (%) Rere.reru/Kreru
Formula
Vour > Vrer, Vin = 5V, Rere-term = 2kQ to 10kQ,
RISET =750Q KTERM X %IFAST-CHG, where %IFAST-CHG is 174 200 221
10% to 50%
% Term Factor Krerm Q%
Vour > Vren, Vin = 5V, Rere-term = 1kQ to 2kQ,
Riser = 750Q Krerw X %lser, where %lser is 5% to 10% | 10 | 199 | 273
Current for Programming the
Term and PRE-CHG with _ _
Resistor, ITERM-START is the Initial IPRE-TERM RPRE-TERM B 2kQ' VOUT =415V 70 7% 80 HA
PRE-TERM Current
Termination Current Formula YoTERM Rrerm/Krerm %
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SGM40571

1A, Single-Input, Single-Cell

Li-lon and Li-Poly Battery Charger

ELECTRICAL CHARACTERISTICS (continued)

(Ty =-40°C to +125°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | min [ TYP | max | uniTs
Termination - Set by PRE-TERM Terminal for SGM40571
Elevated PRE-TERM Current for,
tTERM-START, during Start of Charge
to Prevent Recharge of Full Ireru-sTaRT 79 85 90 WA
Battery
Recharge or Refresh
Recharge Detection Threshold - V|N = 5V, V'rs = 05V, VOUT(REG) VOUT(REG) VOUT(REG) Vv
Normal Temp v Vour: Voutres_tve) + 50mV — Vren -0.2 -0.13 -0.05
Recharge Detection Threshold - Ren V|N = 5V, VTS = 02V, VOfHT(REG) VOfHT(REG) VOfHT(REG) Vv
Hot Temp VOUT: Vo_HT(REG—TYP) +50mV — VRCH - -0.13 -0.04
Battery Detect Routine (Note: In Hot Mode Vourrec) Becomes Vo ur(reg))
VOUT Reduced Regulation - - Vourree) | Vourres) | Vourres)
During Battery Detect Vresso | Vin= 5V, Vrs = 0.5V, battery absent 2043 | -040 | -0.34 v
Sink current during Vrec-gp Ip-sink Vin =8V, Vs = 0.5V, battery absent 4 8 12 mA
High Battery Detection Threshold | Vapsi | Vin = 5V, Vrs = 0.5V, battery absent Vouriea) | Voures) | Voures) |y
Low Battery Detection Threshold Vep.L0 Vin = 5V, Vs = 0.5V, battery absent Y_RS_G(')BZD Y_RS_G(')B{'; Y_RS_GiB; \Y
Battery-Pack NTC Monitor, TS Terminal: SGM40571: 10kQ NTC and 100kQ NTC
. INTC-100k 3 5 7
NTC Bias Current Vs = 0.3V MA
|NTC-10k 47 50 54
i i INTc-DIS- 3 5 7
gT[;Szlbe}deurrent when Charging NTC-DIS-100k Vis = OV uA
INTC-DIS-10k 28 31 33
Intc is reduced Prior to Entering InTerLosk0ok | Vs set to 1.49V 1 3
TTDM to Keep Cold Thermistor MA
from Entering TTDM INTcFLDBK-10k | V7s: set to 1.49V 2 9
Termination and Timer Disable . . .
Mode Threshold - Enter VrromTs) V1s: 0.5V — 1.7V, timer held in reset 1490 1570 1660 mV
Hysteresis Exiting TTDM Vhysroms) | Vrs: 1.7V — 0.5V, timer enabled 100 mV
VeLawprs) 1585 1725 1865
TS Maximum Voltage Clamp (NTC100 1 \/15 = open (floating) mvV
Vewaeas) 1865 2000 2150
(NTC-10k)
TS Voltage where Intc is Reduce
to Keep Thermistor from Entering V1s 1rosk | Vst 1.4V — 1.49V 1450 mV
TTDM
Low Temperature CHG Pending Vrsoc \L/O"‘_’ ﬁ/mp “;hg\r,g'”g to pending, 1140 1202 1260 mV
TS: — 1.
Hysteresis at 0°C Viysoc \C/):]Selzr%;% \;;e_n}d;r;/g to low temp charging, 123 mv
Low Temperature, Half Charge Vrsgc \"/'°r,’%aé\°/hff%'\”/9 to low temp charging, 730 773 816 mv
7s: U.
Hysteresis at 10°C Vis1oc |\_/(:\SN ﬁ/mic(:)hg(;;mg to normal CHG, 34 mv
. ) Normal charging to high temp CHG,
High Temperature at 4.1V V1sasc Vrs: 0.5V — 0.2V 251 276 299 mV
. o ) High temp charging to normal CHG,
Hysteresis at 45°C Vhysasc Vis: 0.2V — 0.5V 10 mV
High Temperature Disable Vrsgpe |1 ligh temp charge to pending, 155 177 198 mvV
: Vr1s: 0.2V — 0.1V
. o ) Charge pending to high temp CHG,
Hysteresis at 60°C Vhys-soc Vis: 0.1V — 0.2V 10 mV
%%eNﬁga)b'e Threshold Visenoe | Vosi OV — 0.175V 67 87 124 mv
%%’fﬁ‘g)\/ Teenocto Disable |y, e | Vs 0125V — OV 1 mvV

@ SG Micro Corp

sGmicRO WWW.sg-micro.com

AUGUST 2025

8




1A, Single-Input, Single-Cell
SGM40571 Li-lon and Li-Poly Battery Charger

ELECTRICAL CHARACTERISTICS (continued)

(Ty =-40°C to +125°C, unless otherwise noted.)

PARAMETER | symBoL | CONDITIONS | min [ TYP | max | uniTs
Thermal Regulation
Temperature Regulation Limit Tiree) 125 °C
Thermal Shutdown Temperature TooFF) 155 °C
Thermal Shutdown Hysteresis Ty(oFF-HYS) 20 °C

Logic Levels on ISET2

Logic Low Input Voltage Vi Sink 8pA 0.4 V

Logic High Input Voltage Vi Source 8pA 1.3 \Y

Sink Current Required for LO I Viserz = 0.4V 3 6.6 MA
Source Current Required for HI In Viserz = 1.4V 3.3 7 uA
ISET2 Floating Voltage Vet 700 800 910 mV
Logic Levels on nCHG and nPG

Output Low Voltage VoL lsink = SmA 0.1 \Y

Leakage Current into IC ILeak Viche = 5V, Vppe = 5V 0.5 uA

@ SG Micro Corp —
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1A, Single-Input, Single-Cell
SGM40571 Li-lon and Li-Poly Battery Charger

TIMING REQUIREMENTS

PARAMETER | svmBoL | CONDITIONS | MmN | TYP | mAx | uNiTs

Input

. ) . Time measured from V\y: OV — 5V
Deglitch Time on Exiting Sleep toeLpe_PwR) 1us rise-time to NPG = low, Vour = 3.6V 45 us
Eeglitchime gn VHYS"N'ET’t ) i Time measured from Viy: 5V — 3.2V 29
SI‘;";‘;“ Oown, Same as Entering DOLPENO-PWR) | 45 fall-time to NPG = OC, Vour = 3.6V ms
Input Over-Voltage Blanking Time toeLovesery | Vin: BV — 12V 113 us

. ) . Time measured from Viy: 12V — 5V
Deglltch Time EX|t|ng OVP tDGL(OVP-REC) 1}]3 falltime to NPG = low 30 us
ISET Short-Circuit Test
Deglitch Time Transition from ISET t Clear fault by disconnecting IN or cycling 1 ms
Short to lour Disable DGL_SHORT | (high/low) TS
Pre-Charge - Set by PRE-TERM Pin
Deglitch Time on Pre-Charge to t 70 s
Fast-Charge Transition DGL1(LOWY) H
Deglitch Time on Fast-Charge to t 32 ms
Pre-Charge Transition DEL2ALOWY)
Termination - Set by PRE-TERM Pin
Deglitch time, Termination Detected toeL(TERM) 29 ms
Elevated termination Threshold t 125 min
InltlaIIy Active for tTERM-START TERM-START )
Recharge or Refresh
Deglitch Time, Recharge Threshold t Vin =5V, Vs = 0.5V, Vour: 4.25V — 3.5V in 29 ms
Detected DLIRCH) | 11s, tpeLren) is time to ISET ramp
Deglitch Time, Recharge Threshold t Vin =5V, Vs = 0.5V, Vour = 3.5V inserted, 36 ms
Detected in OUT-Detect Mode DELARCH) | tr61ren) IS time to ISET ramp :
Battery Detect Routine (Note: In Hot Mode Vourrec) Becomes Vo ur(rec))
Regulation Time at Vgrec or Vrecsp toeLHILOW REG) ‘ ‘ 25 | | ms
Battery Charging Timers and Fault Timers

) Restarts when entering pre-charge,
Pre-Charge Safety Timer Value tereCHG always enabled when in pre-charge 1790 2080 2370 s
) Clears fault or resets at UVLO, TS disable,

Charge Safety Timer Value tmaxcH OUT short, exiting LOWV and refresh 38270 | 44400 | 50530 s
Battery-Pack NTC Monitor, TS Terminal: SGM40571: 10kQ NTC
Deglitch Exit TTDM between States 57 ms

- toeL(rTom)
Deglitch Enter TTDM between States 16 us

Normal to cold operation, Vrs: 0.6V — 1V 50
Deglitch for TS Thresholds: 10°C toeL(rs_10c) - ms
Cold to normal operation, V+s: 1V — 0.6V 12

Deglitch for TS Thresholds: .
0°C/45°C/60°C toeL(rs) Battery charging 30 ms

@ SG Micro Corp —
sSGmICRO WWW.sg-micro.com s



SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

TYPICAL PERFORMANCE CHARACTERISTICS

For SGM40571-426 AEJMF, based on the EVB test, unless otherwise noted.
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1A, Single-Input, Single-Cell
SGM40571 Li-lon and Li-Poly Battery Charger

FUNCTIONAL BLOCK DIAGRAM

Internal Charge

Current Sense
me Multiple Outputs J_N_l I_K_l
IN [ 1 ! 1 1 {Jour
80mv =
Input Power
A Detect IN A out
— -

our | J IN-DPMger _ —Pp—— | OUTREGe:

Charge

lour X 1.5V Pump
540AQ
T°C

’ 125;Crer

N S—TN

ISET [}

Fast Charge
PreCHG 15V 98~

Reference Pre-Charge _~

uss USB 100500 | | ——

Sense Term
Resistor Reference )

Charge
— X2 Gain (1:2) Pump
Term: Pre-CHGX2

T.°C
5uA ) 150°C REFB

Thermal Shutdown

IN E
OVPger
"] nCHG

PRE-TERM [ ]

Increased from 75pA to 85pA
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>

ouT

Vren

8uA0.9V []nPc

L Charge
1SET2 [ Control

JEITA
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V.
(LIS T LO = TTDM Mode
T

s [ F—t
+f
v
SIRE | = Cold Temperature Disable
Sink Current = 45pA Vi = 145V Sink Current = 20pA
- -
50A 45pA

Figure 1. Block Diagram
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

DETAILED DESCRIPTION

Overview

The SGM40571 is a highly integrated single-cell Li-lon/
Li-polymer charger IC. This device supports three operational
modes: charging a battery, powering a system, or
simultaneously  performing both functions. Charging
progresses through three phases: Pre-charge to recover
deeply discharged batteries, constant-current fast-charge for
buck-regulated current delivery, and voltage regulation to
achieve full capacity safely. The SGM40571 offers flexible
programmability of fast-charge current and pre-charge/
termination thresholds. Designed for USB or DC adapter
inputs, it incorporates automatic battery presence detection.

The charger incorporates comprehensive safety features
including JEITA Temperature Standard, over-voltage
protection (OVP), input dynamic power management
(IN-DPM), safety timers, and ISET short-circuit protection.
Detailed specifications for these and additional safeguards
are provided in subsequent sections.

This SGM40571 implements a single power path architecture
between input and output terminals for charging single-cell
Li-lon/Li-polymer battery packs. Upon application of a 5V DC
input source, the device autonomously executes ISET and
OUT short-circuit checks to ensure valid charge cycle
initiation.

When battery voltage falls below the Viowv threshold, the
device initiates a pre-charge cycle for discharged batteries.
The pre-charge current is programmable via the PRE-TERM
terminal, allowing configuration from 10% to 100% of the
fast-charge current value. This feature compensates for
concurrent system loads connected across the battery that

divert charging current. By increasing pre-charge current,
Vi

A

Trickle Pre-Charge

Stage Stage

Vourres) Fast-Charge Stage
~4.

Irast-cHo

both system power demands and proper battery conditioning
are simultaneously accommodated. The PRE-TERM terminal
serves a dual function: setting pre-charge current and
termination current thresholds. Note that the termination
current threshold is fixed at 50% of the programmed
pre-charge current threshold.

When the battery voltage reaches the Viowv threshold,
fast-charge mode initiates with application of the programmed
constant-current. The fast-charge current value is configured
via the ISET terminal, delivering the majority of the total
charge capacity. During this phase, the SGM40571 power
dissipation peaks at lower battery voltages. If the junction
temperature of SGM40571 reaches 125°C, thermal regulation
activates: The timer clock frequency halves, and charge
current reduces dynamically to prevent further temperature
rise. Figure 2 illustrates this charging profile with thermal
regulation. Under typical operating conditions, the junction
temperature of SGM40571 remains below 125°C, avoiding
thermal regulation activation.

Once the battery cell attains the regulation voltage, the
voltage control loop engages and maintains the battery at this
voltage until the charge current decays to the termination
threshold. Termination functionality may be disabled if
required. The nCHG terminal asserts a low state (illuminating
the LED) exclusively during the initial charge cycle and
de-asserts upon reaching the termination threshold,
irrespective of whether charge current termination is enabled
or disabled.

Additional operational details are provided in the Device
Functional Modes section.

Constant Voltage Stage Termination

Vere-cHa
~2.5V

lpre-cho
VsorT foceeoo

~0.8V

lout(sc)

~-— Battery Pack Voltage

~+—— Charge Current

Irerm

<

< >
Pre-Charge Safety Timer
(35 minutes)

NOTE:

Charge Safety Timer (12h) "

1. Safety timer is 2 x 12h, if in cold operation or IN-DPM or thermal regulation or in USB current limit mode.

Figure 2. Charging Profile with Safety Timer
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

DETAILED DESCRIPTION (continued)

Power-Down or Under-Voltage Lockout
(UVLO)

The SGM40571 enters a power-down state when the V| falls
below Vuvioray. In this state, all terminals assume a
high-impedance condition. When Viy exceeds VuvLorise), the
IC transitions to either sleep mode or active mode,
determined by the OUT terminal (battery) voltage level.

Power-Up

The SGM40571 resumes operation when Vv exceeds
Vuviorise)y (see Sleep Mode section), resetting all logic
circuits and timers while initiating continuous monitoring
routines. During typical operation where the input voltage
quickly rises through Vuviorise) and exits sleep states, the
SGM40571 declares power good status, initiates a 100mA
qualification charge, sets input current limit based on ISET2
terminal configuration, activates safety timers, and enables
the nCHG terminal.

Sleep Mode

When the V| is between Vour + VIN(DT) and VUVLO(RISE), the
charge current is disabled, safety timer counting stops
(without reset), and both nPG and nCHG terminals become
high-impedance. Upon input voltage rise causing the charger
to exit sleep mode, the nPG terminal goes low, the safety
timer resumes counting, charging is enabled, and the nCHG
terminal returns to its prior state. Refer to Figure 3.

POR Initialize

V\n Detection

Power Good Detect

| PG Low to Turn on LED |

TS & JEITA Detect

TS Enable and No JEITA Fault

A\ 4
ISET Short Detection

ISET Short Detection Pass

Charge Enabled and Current
Set by ISET2

Figure 3. Power-Up Flow Diagram

New Charge Cycle

A new charge cycle is initiated upon the occurrence of any of
the following events: application of a valid power source,
toggling the chip enable/disable state via the TS pin, exiting
from termination and timer disable mode (TTDM), detection of
battery insertion, or when the OUT voltage drops below the
Vreh threshold. The nCHG signal remains active exclusively
during the initial charge cycle. Consequently, exiting TTDM or
the OUT voltage falling below Vrch will not activate the nCHG
signal if it is already in the open-drain (off) state.

Over-Voltage Protection (OVP) -
Continuously Monitored

When the input source applies an over-voltage, the pass FET
(if previously on) turns off after a deglitch period, tsix (OVP).
The safety timer ends, and both the nCHG and nPG terminals
enter a high-impedance state. Once the over-voltage
condition resolves and normal voltage is restored, the nPG
terminal goes low, the timer resumes counting, charging
continues, and the nCHG terminal goes low after a 25ms
deglitch period.

Power Good Indication (nPG)

When input voltage above Vear + VinpT) but remains below
Vovp, the PG FET activates and establishes a low-impedance
path to ground.

nCHG Terminal Indication

The nCHG pin internally is an open-drain FET that turns on
(pulls down to VSS) during the first charging cycle
(independent of TTDM), deactivating once the battery
reaches voltage regulation and charge current tapers to the
termination current. This terminal remains high-impedance
during sleep mode and OVP (if nPG is high-impedance),
reverting to prior state upon condition clearance.

Power cycling, toggling the TS pin (low — release), or
entering pre-charge mode resets nCHG (causing it to go low
when the valid power and the discharged battery are present),
marking the start of a new first charge cycle.

Device Functional Modes

nPG and nCHG LED Pull-Up Source

For host monitoring, connect a pull-up resistor between the
nPG/NnCHG pin and VCC of host. For visual indication,
connect an LED in series with a current-limiting resistor
between the STATUS terminal and a power source. If the
nPG or nCHG source voltage may exceed 6V, implement a
5.6V Zener diode for voltage clamping. When using the OUT
terminal as the source, note that LED brightness will vary with
battery voltage fluctuations due to changing forward voltage
requirements.
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

DETAILED DESCRIPTION (continued)

Table 1. nPG and nCHG LED Behaviors

Vin Power Good State nPG FET/LED Charging State nCHG FET/LED
UvLO First Charge after VIN Applied ON
Sleep Mode OFF Sleep Mode
OVP Mode OVP Mode OFF
Normal Input (Vour + Vinor) < Vin < Vove) ON Refresh Charge

PG is Independent of Chip Disable

Battery Temperature Fault Remain Unchanged

IN-DPM (V\x-DPM or IN-DPM)

The IN-DPM feature detects an input voltage that is dropping
(folding back), reaching its current limit due to excessive load.
When the input voltage drops to the Vinopw threshold, the
internal FET starts to reduce the current until the input voltage
stops dropping. This prevents a source with voltage below
Vin-opm from powering the OUT pin. This works well with
current-limited adapters and USB ports if their nominal
voltage is above Vin-ppum, respectively. This is an added safety
feature that helps protect the source from excessive load.

ouT

The OUT pin serves as the power source, delivering current
both to the battery and to any connected system. The
SGM40571 offers multiple operational modes: charging the
battery while simultaneously powering the system, charging
the battery exclusively, or solely supplying power to the
system (TTDM), provided the system demands stay within
the available current. The OUT pin functions as a

current-limited source featuring built-in short-circuit protection.

If the system load surpasses the set current limit, the output
voltage will drop unless adequate capacitance or a charged
battery is present to absorb the overload.

ISET

An external resistor determines the programmed output
current range (50mA to 1000mA). This same resistor also
enables current monitoring functionality.

Riset = Kiset/lrasT-cHe 1)

where

* Irast-cHg is the target fast-charge current value.

* Kiser is a scaling coefficient provided in the electrical
characteristics.

The ISET resistor incorporates short-circuit protection and
triggers detection when its resistance falls below Riset(sHorT).
This detection mechanism requires a minimum output current
of 90mA to activate. Upon detecting a "short" condition, the
SGM40571 will enter a latched-off state. Normal operation
can only be restored by power cycling. Internally, the OUT
current is clamped to a maximum value ranging from 1.07A to
1.55A. This current limiting operates independently of the

ISET short-detection circuit, as illustrated in Figure 4.

lour = Kiser/Riser

1
0.8 t /

loutcuy_min = 1.07A

0 /
100 AZT,SHORLMAX = 49001000 10000

RISETﬁSHORTﬁMIN =289Q RISET(Q)

Figure 4. Programmed/Clamped Out Current

PRE-TERM - Pre-Charge and Termination
Programmable Threshold

The PRE-TERM pin configures both the pre-charge current
and the termination current threshold. The pre-charge current
is consistently set at twice the level of the termination current.
The termination current threshold can be adjusted within a
range of 5% to 50% of the full-scale output current
programmed via the ISET pin. Leaving this pin unconnected
defaults the termination and pre-charge levels to 10% and
20%, respectively. Additionally, the pre-charge to fast-charge
transition voltage (Viowv) is fixed at 2.5V.

Rpre-TErRM = %TERM X KTERM = %0PRE-CHG X KPRE-CHG  (2)

where

* %Term is the termination current as a percentage of the
fast-charge current.

* %pre-cHe is the target of pre-charge current as a percentage
of the fast-charge current.

* Kyerm and Kpgre-chg are scaling coefficient provided in the
electrical characteristics.

ISET2

The ISET2 pin functions as a three-state input (low, floating or
high) that configures the input current limit and regulation
threshold. A Low state programs the regulated fast-charge
current through the ISET resistor. A floating state establishes a
100maA current limit. And a high state sets a 500mA current limit.
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

DETAILED DESCRIPTION (continued)

TS

The TS function implements the updated JEITA temperature
standard for Li-lon/Li-polymer batteries, defining four critical
thresholds: 0°C, 10°C, 45°C, and 60°C. Normal charging
operation is permitted within the 10°C to 45°C range.
Temperatures between 0°C and 10°C trigger a 50%
reduction in charge current, while the 45°C to 60°C range
reduces the regulation voltage to a maximum of 4.05V (refer
to Figure 5).

This feature employs an internal 50pA current source to bias
an external thermistor connected between the TS and VSS
pins. The design requires a 10kQ NTC thermistor with B =
3370 (e.g., SEMITEC 103AT-2 or Mitsubishi TH05-3H103F).
When thermal monitoring is unnecessary, normal operation
can be maintained by installing a fixed 10kQ resistor between
TS and VSS pins. This configuration is applicable when
system-level thermal management exists, allowing the host
controller to disable charging by pulling TS low.

The TS pin incorporates two additional control functions:
pulling the pin low disables charging, while driving the pin
high or leaving it floating enables TTDM (timer/termination/
disable mode) operation. Charging is automatically disabled
outside the 0°C to 60°C operational window.

A specialized foldback mechanism reduces the TS bias
current to approximately 30uA when the pin is pulled low (see
Figure 6). Additionally, when thermistor temperatures drop
below = -10°C, the current automatically reduces to prevent
false TTDM activation during extreme cold conditions (-10°C
to -50°C). Due to fixed current sourcing and calibrated
temperature thresholds, compatibility is strictly limited to
10kQ NTC thermistors (rated at 25°C).

A

o
T

SGM40571-426 AEJMF
B Vourree) = 4.2V
Vo_urires)

IS
T

Cold Fault i Cold Operation Normal Mode Hot Operation Hot Fault

Output Current (A) & Vgeg (V)
~ w

B least-cHe
Programmed by ISET

50% X least-cHa

\/

0 10 45 60
Battery Temperature (°C)

Figure 5. Operation vs. Battery Temperature

Vs
A 4.06V 4.06V
Disabled Hot Normal Hot | Hot Disabled Normal ;| Cold Cold | LDO Cold Cold Normal{ LDO Normal
1.8V4= Operation. Operation  operation Fault OperationOperation ~ Fault | Mode Fault (Operation Operation Mode = Operation
t —> toourrom) > toaurmom
DGL(TTDM) | i —
I(Enter)i / B t<toours” i Enter
LDO ; 3
LDOwys / I J t <.tDGL1TTDM)
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DGE&E toaL(rs)
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| >
10°C :
10°Chys —» «4— toai(Ts) ‘
t i
i ﬁGLtTS) DGL(Tﬂ»}
45°Chys ¢ The blue dots represent the threshold
45°C trigger point followed by a deglitch time
tocLrs)—p! 74 before transitioning into a new mode.
| toeL(ts)
| —>
60°Chvs {
60°C / /
EN /
DIShvs Q /
ov » t

NOTE: The drawing is not to scale.

Figure 6. TS Battery Temperature Bias Threshold and Deglitch Timers
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

DETAILED DESCRIPTION (continued)

Termination and Timer Disable Mode (TTDM) -
TS Terminal High

The charger enters TTDM mode when the TS terminal
voltage exceeds the TTDM threshold, either due to thermistor
disconnection (battery removal/floating TS pin) or active
pull-up to this voltage level. In TTDM mode: the 12-hour
safety timer remains held in reset. Charge termination is
disabled. And a battery detection sequence is initiated. If
battery absence is confirmed, the nCHG terminal enters
high-impedance state (if not already). When a battery is
detected, nCHG maintains its current state until charge
current decays to the termination threshold, at which point it
switches to high-impedance (while output regulation persists).

The core charging profile remains unaltered (preserving
pre-charge, constant-current fast charge, and constant-
voltage phases), ensuring safe charging with natural current
decay to zero. Upon exiting TTDM, the battery detection
reruns. If a battery is present, a new charge cycle starts with
nNCHG LED illumination.

Avoid configuring any capacitance exceeding 100pF on the
TS pin, as this may inadvertently trigger TTDM mode during
battery pack temperature sense insertion/removal.

To prevent unintended TTDM triggering during thermistor-
equipped battery removal: connect a 237kQ resistor between
TS and VSS pins. This configuration blocks the current
source from elevating TS voltage to TTDM threshold,
introducing temperature sensing errors of = 0.1°C at high
temperatures and = 3°C at low temperature.

Timers
The pre-charge timer is fixed at 35 minutes duration. The
pre-charge current is programmable to compensate for
system loads, ensuring sufficient time allocation within this
interval.

The fast-charge timer operates at a fixed 12-hour duration,
extendable during thermal regulation, IN-DPM activation, or
USB current limiting. Under these conditions, the timer clock
frequency halves (counting at 50% nominal rate). When the
timer expires, the charging terminates with the nCHG terminal
transitioning to high-impedance state if not already inactive.

Timer reset occurs upon IC disablement, power cycling, or
TTDM mode entry/exit sequences.

Termination

When Vour exceeds Vren (entering voltage regulation mode)
with concurrent charge current decay to the termination
threshold, the nCHG terminal transitions to high-impedance
state while initiating a battery detection routine to discern
between battery removal and full-charge condition. If the
battery presence is verified, charging current terminates. If
simultaneous battery and thermistor removal occurs, the TS
terminal voltage elevates, triggering TTDM mode entry. If only
battery removal occurs while TS remains within active
monitoring range, the detection routine persists cyclically until
battery reinsertion.

Battery Detect Routine

The purpose of the battery detection routine is to verify the
absence of a battery while maintaining a usable voltage level
at the OUT terminal. When a missing battery is detected, the
nCHG terminal shall enter a high-impedance state. This
routine executes during transitions into and out of TTDM to
confirm battery presence. If the battery is absent and the
device is not in TTDM, the routine operates continuously.

During system power-up, if the detected battery voltage
exceeds the preset Vgrch, the battery detection routine is
triggered immediately to determine battery presence.

Note that the battery detection is disabled when the IC is
operating in TTDM or when a TS fault occurs.

Refer to Figure 7 (Battery Detect Flow Diagram) for the
detailed detection logic flow.

Refresh and Recharge

After charge termination, if the Vour falls to Vrcr (defined as
100mV below the regulation voltage), a new charge is
initiated. The nCHG terminal maintains a high-impedance
state (off).

Starting a Charge on a Full Battery

During the trerm-starT time of a charge cycle, the termination
threshold is elevated by approximately 14%. This ensures
prompt termination (< trerm-start) wWhen initiating a new
charge or when a fully charged battery is reinserted. Batteries
exhibiting significant relaxation (multiple hours) may require
several minutes to reach the termination threshold as
charging current tapers.
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1A, Single-Input, Single-Cell
SGM40571 Li-lon and Li-Poly Battery Charger

DETAILED DESCRIPTION (continued)

Battery Detect Routine

Case 1: Enter or exit TTDM
Case 2: Vout > Vren & lout < ltgrm Not in TTDM
y Case 3: POR or TS enable

A

Start 25ms Timer

After 25ms Timer

Vourt > Vgee - 0.1V

Set Vout(arge) = Vree - 0.4V
Sink current 8mA from OUT pin
Start 25ms timer

After 25ms Timer Battery Absent

Disable CHG terminal

Case 1: Enter or exit TTDM

Case 2/3: Return to Battery Detect
Routine

Battery Present
Case 1: Enter or exit TTDM,
reset safety timer
Case 2/3: Output shutdown if
Vour > Vren & lout < Iterm

Figure 7. Battery Detect Flow Diagram
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

APPLICATION INFORMATION

The SGM40571 supports configuration of fast charge current,
pre-charge current, and termination current via an external
resistor. Different power sources, such as adapters or USB,
can configure distinct voltage levels through ISET2.
Additionally, suitable input and output capacitors can be
selected based on the input voltage range and load current. A
typical application circuit is shown in Figure 8.

Design Requirements

» Supply voltage (5V)

« Fast charge current (Irast-cHe = 540mA)
* Pre-charge current (Ipre-cHg =108mA)

* Termination current (lterm = 54mA)

Input Capacitor (Ciy) and Out Capacitor
(Cour)

The input capacitors are selected by ensuring adequate
voltage margin above the maximum surge voltage, while
avoiding excessive margin to limit the peak currents drawn
from the source and reduce input noise. For the input
capacitor (Cin), use a 1uF low ESR ceramic bypass capacitor
placed as close as possible to the IN and VSS pins.

The output capacitor (Cout) should be chosen with care since
it directly affects the steady state output voltage ripple, loop
stability and the voltage over/undershoot during load current
transients. It is recommended to connect a 1uF low
equivalent series resistance (ESR) ceramic bypass capacitor
(X7R/X5R grade) between the OUT pin and the VSS pin, and
place it at the position with the shortest trace length. For high
output current conditions, increase the capacitance value
proportionally to maintain stability and transient response.

Detailed Design Procedure Calculations
ISET Resistor Selection (Riser), Configure Fast
Charge Current

Riset = Kiset/lrasT-cHe (3)

where
. KISET = 540AQ.
* Riser = 540AQ/0.54A = 1.0kQ.

Select the closest standard value, place a 1kQ resistor
between the ISET pin and VSS.

PRE-TERM Resistor Selection (Rere.term),
Configure Pre-Charge Current and Fast
Charge Current

Rpre-TErRM = KprE-cHG X %olFasT.cHG (4)

where
* %lrast-cHe = 20%.
* Rpre-term = 100Q/% x 20% = 2kQ.

Select the closest standard value, place a 2kQ resistor
between the PRE-TERM pin and VSS.

Power Supply Recommendations

The SGM40571 is designed to operate from an input supply
voltage ranging from 3.5V to 28V, with a current capability of
at least the maximum designed charge current. The input
supply should be well-regulated. If the connection point of the
power supply is more than a few centimeters (or inches) away
from the IN and VSS pin of SGM40571, it is recommended to
use a larger capacitor.
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SGM40571

1A, Single-Input, Single-Cell

Li-lon and Li-Poly Battery Charger

APPLICATION INFORMATION (continued)

Application Curves

For SGM40571-426 AEJMF, based on the EVB test, unless otherwise noted.

Plug-in or Plug-out V\y with Battery

g f !
Vin | \ 5V/div
VOUT 9 5V/div
pc ™
n 5V/div
nCHG 5V/div

loUT

’ s 500MA/
Vin = 5V, Vour = 4V, Riser = 1kQ, Rere-erv = 1kQ div

Time (200ms/div)

Plug-in or Plug-out V\y with Battery

Viy  — ; 5V/div

Vour 5V/div
nPG 5V/div
nCHG 5V/div
Vin = 8V, Vour = 4V, Rser = 1kQ, Rpre.term = 1KQ
Note: The first PG pull-down is caused by toe ove.ser) >
tDGL(PG,PWR)-
Time (20ms/div)
TS Enable and Disable
‘ 500mV/
VTS " div
Vour — e B\ Idiv

Rrs = 10kQ, SGM40571 disabled by shorting RTS to ground
and enabled by releasing the short.

nPG . 5V/div
nCHG 5V/div
lour 500mA/
Vin = 5V, Vour = 4V, Riser = 1kQ, Rereterv = 1kQ div

Time (50ms/div)

Plug-in or Plug-out Vy without Battery, Not in TTDM

” |
Vin _( _ 5V/div
VOUT e .
P T————— 5V/d|V
A
nPG 5V/div
nCHG 5V/div
Vin = 8V, Vour = 4V, Riser = 1KQ, Rprererm = 1kQ
Time (200ms/div)
The Triggering and Release of Viyovpy in Normal
Operation Mode
» .
V|N ‘ 5V/div
VOUT ) 5V/div
i
nPG PRSI — 5V/div
e ——— R ——
nCHG 5V/div
I ‘ ‘ 500mA/
OUT 7" Vy = OV-5V-8V-5V-0V, Vour = 4V, Riger = 1KQ, div
Rerererm = 1kQ
Time (100ms/div)
Remove Battery When Il .oap = 0.3A > l1grm
Vs 500mV/
div
gﬂ
PG 5V/div
VOUT 2V/div
nCHG 5V/div
lour = 500mA/
o div

) Vin = 5V, Vour = 4V, Riser = 1kQ, Rereterv = 1kQ

Time (50ms/div)
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1A, Single-Input, Single-Cell
SGM40571 Li-lon and Li-Poly Battery Charger

APPLICATION INFORMATION (continued)

Application Curves (continued)
For SGM40571-426 AEJMF, based on the EVB test, unless otherwise noted.

Remove Battery When l.oap = 10mMA < ltgrm Remove Battery and Rrs
V1s 500mV/ 2V/div
div v
!I TS 1‘“
nPG 5V/div nPG 4 5V/div
VOUT by o i e e e = O\//div VoUT e 2V/div
5V/div 5V/div
nCHG nCHG
IOUT ;qm———- IOUT ‘;W
/e 500mA/ oG 500mA/
Vin = 5V, Vour = 4V, Riser = 1kQ, Rereteru = 1kQ div Vin =5V, Vour = 4V, Riser = 1kQ, Rpgeterm = 1kQ div
Time (50ms/div) Time (20ms/div)
ISET Shorted during Normal Operation VIN Power-On When ISET Shorted
VISET |
= 2V/div 1 5V/div
nPG 5V/div AL S—
5V/div ] T —
nCHG - 5V/div
Vour —_ 2V/div nCHG 2Vidiv
Vour 5V/div
- = o ]
lout | ‘ |
o k 1A/div lour  Bsmssmmmsmmmmmmmmm—— — 1 00mA/
Vin = 5V, Vour = 4V, Rser = 1kQ, Rpre.term = 1KQ Vin =8V, Vour = 4V, Riser = 1kQ, Rerererm = 1kQ div
Time (1ms/div) Time (5ms/div)
VIN-DPM (Adapter Mode) VIN-DPM (USB-500mA)
Vin 500mV/
div
V|N 500mV/
div
nPG 5V/div nPG 5V/div
Vour 2V/div Vour 2V/div
nCHG 5V/div nCHG 5V/div
lour A —— s 500 M A/ lout B r— D00MA/
» L—-—q -—-4 le » L—- J— dIV
= 4.35V-4.3V-4.25V-4 TSEVAD-4.235\/-4. 25V-4. /34 35V ‘%,N = 4_4v_4_335v.4_33v.4m/w4_335v_4_4v
llyOUT =4V, Riser = 1kQ, RpRE,T%RM = 1AkQ “YOUT =4V, Rger = 1kQ, RPRE»T%RM = 1AkQ
Time (200ms/div) Time (200ms/div)
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SGM40571

1A, Single-Input, Single-Cell

Li-lon and Li-Poly Battery Charger

APPLICATION INFORMATION (continued)

Adapter _L

or = 1uF
USB Port 2kQ
AN\
1kQ
AN

PRE-TERM

ISET

ISET2

VSS

SGM40571

NC

ouT

TS

nCHG

nPG

‘T_1pF
1

1.5kQ
X
1.5kQ
—‘(‘(H—’\/\/\z—

NOTE: lout(rast-cHg) = 540mA, loutpre-cHe) = 108mMA, lout(term) = S4MA.

(a)
IN ouT
Adapter _L
or —=2.2uF
USB Port 1kQ
A PRE-TERM TS
5600 SGM40571
AN ISET
nCHG
ISET2
VSS nPG
= NC

Battery
Pack

NOTE: lrast-cHe = 1A, lout(pre-cHg) = 96MA, lout(rerm) = 48mA.

(b)

Figure 8. Typical Application Circuit

Battery
Pack
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SGM40571

1A, Single-Input, Single-Cell
Li-lon and Li-Poly Battery Charger

APPLICATION INFORMATION (continued)

Layout Guidelines

For optimal performance, the decoupling capacitor from the
IN pin to GND (thermal pad) and the output filter capacitor
from the OUT pin to GND (thermal pad) should be placed as
close as possible to the SGM40571 chip, while ensuring that
the trace lengths from IN, OUT, and GND (thermal pad) to
these components are kept as short as possible.

* All low-current GND connections should be separated from
high-current charging or discharging paths from the battery.
Use a single-point grounding technique that combines
small-signal ground paths and power ground paths.

OUT) should be designed with as wide a copper width as
possible for the optimal thermal performance.

e The SGM40571 adopts TDFN-2x2-10L package with
enhanced thermal performance. This package includes a
thermal pad to provide efficient thermal contact between the
chip and the printed circuit board (PCB). This thermal pad
also serves as the main ground connection for the device.
Connect the thermal pad to the PCB's ground connection. It is
recommended to use multiple 10mil vias in the chip's power
pad and place them sufficiently close to conduct heat to the
bottom ground plane. The substrate plane on the bottom

should avoid traces that "cut off" the heat conduction path.
The thinner the PCB, the lower the temperature rise. The
EVM PCB has a thickness of 0.8mm (approximately 0.031
inches), with 2o0z. copper (2.8mil thick) on both top and
bottom layers, serving as an example of optimal thermal

* The high-current charging paths entering from the IN
interface and flowing out from the OUT interface must be
appropriately sized according to the maximum charging
current to avoid voltage drops in these traces.

* To effectively transfer heat from the SGM40571 to the PCB, performance.
the thermal pad and pin traces (especially those for IN and
Ci 2 1 2 1 Cour
L e
Riser 2 1 — " JEP Ths
[ 2 1isef ® e 159 | @ TR
® | 3 jvss ® 0 e | 8 | T B P =S
4 PréTe siT2 | 7 |
Rpr-ETERM 2 1 | - E “ . e
::EE:: nF’G'l ------------------ NC E 6 2 1 Rche
To GND or GPIO
LEDre 1 _ﬁ_ , @ Tomorour
@ Vias
Rpg 2 1
Top Layer
] i GND Net Bottom Layer

NOTE: The PCB layout diagram is for illustrative purposes only and does not represent the actual demo board design.

Figure 9. Board Layout
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PACKAGE INFORMATION

PACKAGE OUTLINE DIMENSIONS

TDFN-2x2-10L
77‘ D i b N10
Uuuu
- <} b1
E E1 7:7
I AA M
- N1
PIN 1# DETAILAJ)\ L
TOP VIEW BOTTOM VIEW
1.4
SEATING PLANE [ ]eee]C]
7 N\ baninliininl
A,,,WT R ERERInEEE
* b
AZA " 0.9 2.0
SIDE VIEW '
AR
n a0 ERERLBLRE
ALTERNATE A-1 ALTERNATE A-2 0 2 ‘ ‘ ‘ ‘ @
DETAIL A o S =
A T AL RECOMMENDED LAND PATTERN (Unit: mm)
Dimensions In Millimeters
Symbol
MIN NOM MAX
A 0.700 - 0.800
A1 0.000 - 0.050
A2 0.203 REF
b 0.150 - 0.250
D 1.900 - 2.100
D1 1.300 - 1.500
E 1.900 - 2.100
E1 0.800 - 1.000
e 0.400 BSC
L 0.200 - 0.400
eee 0.080

NOTE: This drawing is subject to change without notice.
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PACKAGE INFORMATION

TAPE AND REEL INFORMATION

REEL DIMENSIONS

P2+

TAPE DIMENSIONS

- A D D
o %
W Q1 Q2 Q1 Q2 Q1 Q2 ‘ —K‘J
I I BO
Q3 Q4 03\/(14 Q3 T Q4 \ I
—
~——— Reel Diameter ——— =t \ W
1l P1 - A0—| »—KOL
Reel Width (W1) -
==mmp DIRECTION OF FEED
NOTE: The picture is only for reference. Please make the object as the standard.
KEY PARAMETER LIST OF TAPE AND REEL
Packade Tyoe Reel | RS a0 | B0 | ko | PO | P1 | P2 | W Pin1
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TDFN-2x2-10L 7" 9.5 2.30 2.30 1.00 4.0 4.0 2.0 8.0 Q2
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PACKAGE INFORMATION

CARTON BOX DIMENSIONS

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF CARTON BOX

Length Width Height .
Reel Type (mm) (mm) (mm) Pizza/Carton
7" (Option) 368 227 224 8
(=]
=]
7" 442 410 224 18 %
€ Y 56 Micro Corp TX20000.000
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