KL 2N HIcHON SM4073
e 1R S A 1A/30V Single-Cell Li-ion Linear Charger IC
Description Features
SM4073 is a complete constant-current / ®  Built-in motor freewheeling diodes
constant voltage linear charger for single-cell ® Continuous motor driving current: 1.6 A
lithium-ion batteries, integrated with battery ® Max peak current: 2.6 A
reverse polarity protection to safeguard the IC and ® Supports external PMOS for higher drive

system safety.

current

Thanks to the internal PMOSFET architecture ® Charging currentup to 0.5 A
combined with anti-reverse charging circuitry, no Red LED on during charging; green LED on
when fully charged
external sense resistor and blocking diode are
® Green LED on during discharge; green LED
required. Thermal feedback adjusts the charging flashes under low battery
current to limit the die temperature under high- ® 2.9V battery over-discharge protection
power operation or high-temperature conditions. ® Output over-current protection
The regulation voltage is fixed at 4.2 V, and the ® Thermal protection
charging current can be externally set via a single ® Single-click key control for power on/off
resistor. SM4073 automatically terminates the ® Package: SOT23-6
charging cycle when the charging current drops to
1/10 of the programmed value after reaching the Appl ications
final float voltage.
When the input supply (AC adapter or USB ® Cell phones, PDAs, MP3 players
power) is removed, SM4073 automatically enters ® Charging docks, Bluetooth devices and
a low-current state, reducing the battery drain other portable handheld equipment
current below 0.25 pA. The device can also be
placed in shutdown mode to cut the supply current
down to 25 pA. Additional features include a
charge current monitor, undervoltage lockout
(UVLO), automatic recharge, and a status pin to
indicate charge termination and input supply
presence.
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Typical Application Circuit
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Pin Description
DFN3X3-8 Pin Name Description
1 BAT Charging current output pin
2 STDNY Charge completion indication pin for open-drain output
3 CHRG Charging status indicator pin for open-drain output
4 EN Chip enable pin: low-level active; high level or floating state is
inactive.
5 GND Ground
6 PROG Constant Current Charging Current Setting and Charging Current
Monitoring Terminal
NC No Connect
VCC Power input pin
Power PAD Heat sink, connected to ground
Absolute Maximum Ratings () Operating Range
INPUL SUPPlY VOIAGE -o.vvvvesvvve 03V =30V VCC e 4.5V~6.5V
Voltage on Other Pins ..........ccccvvveeeen. -0.3v~6.0V
BAT e -0.3V~12V (1) The device may be damaged if the IC operates
All other PINs 1.6 A beyond the absolute maximum ratings. Operation at
¢ ettt ereeeeeee e e ———raaaaeeaanaan—aan . absolute maximum ratings or any conditions exceeding
Working Temperature(TOP)............... -40 C~+85 C the recommended operating conditions is not
recommended. Continuous operation under absolute
Storage Temperature (TSTQG) ......... -40 'C ~+125 C maximum rating conditions may degrade device
reliability. Absolute maximum ratings are merely stress
rating limits.
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SM4073

Electrical Characteristics
(Unless otherwise specified, VIN=5 V, TA=25 C)

Parameter Symbol Condition Min. Typ. Max. Unit
Input voltage range Normal working voltage 4.5 5 6.5 \Y
Input Voltage Overvoltage
Protection Threshold Vove 6.5 v
Charging Mode, Rproc=1.2k 300 PA
Stan_dby mode (Charging 100 UA
terminated)
Input voltage and current lo Standby mode (Reros not
connected, Vcc < Vear, or Vee < 75 HA
Vuv)
féﬁg'ge"”tp“t (float charge) VFLoAT 0C <Ta< 85T, lgar = 40 MA 4.16 4.2 4.24 v
Rproc = 2.4 k, Current Mode 500 mA
Rproc = 1.2 k, Current Mode 1000 mA
BAT Pin current IBaT Standby mode , Vear = 4.2V 0 2 3 PA
Standby Mode (Rerogs no link) 0.25 0.35 pA
Sleep Mode, Vec =0V 0.25 0.35 PA
Trickle charging current ITRIKL Veat < V1rik,, Rrrog = 1.2 K 200 mA
\'/I'(r)lltt:g;eecharglng threshold VTRIKL Reroc = 1.2 k, Vear Raising 2.93 \%
I(r)lltt:ggeecharglng hysteresis VrRrvs Reros = 1.2 K 150 mv
VCC under-voltage lockout .
threshold voltage Vuv Vce from low to high 3.8 \Y
VCC under-voltage lockout
hysteresis voltage Vuvnys 280 mv
VCC-VBAT locking threshold Vv Vcc from low to high 140 mvV
voltage ASP Vcc from high to low 50 100 mv
Battery reverse polarity - )
protection voltage VRev Vear from high to low, Vear-Veno 230 mv
Battery reverse polarity . .
protection hysteresis voltage VRevHYs Vear from low to high, Vear-Veno 200 mv
C/10 termination current | Rproc = 2.4 k 50 mA
threshold TERM Reroc = 1.2 K 100 mA
PROG pin Voltage VpRroG BAT=4.0 V, Current Mode 1 Y,
CHRG pin output low voltage VCcHRG lcHre =5 MA 0.35 \4
STDBY Pin output low voltage VcHRrG Istoey = 5 MA 0.35 \Y
Rech |
thfgsr?(r)?de 3g|teagéelttery AVRrecHre VEeLoaT - VRECHRG 100 mv
The junction temperature of p
the chip Tum c 120 C
Power FET conduction
resistance Ron 0.6 ma
Soft-start time tss lgat = 0 t0 Igat = 1000 V / Reroc 100 ys
Eri(;harge comparator filter tRECHARGE Veat high to low 1.0 ms
tCi:r(r)]Zparator filter termination trErRM lgat reduced to Iche/10 1.0 ms
PROG pin pull-up current IprOG 1.0 PA
EN pull-up current 0.5 1.0 A
EN pin input high-level
threshold Venx 1.6 v
EN pin input low-level
threshold Vent 0.6 v
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SM4073
1A/30V Single-Cell Li-ion Linear Charger IC

Functional Description

SM4073 is a complete constant-current /
constant-voltage linear charger for single-cell
lithium-ion batteries. It supports charging current up
to 1 A with a well thermally optimized PCB layout,
and the float voltage accuracy reaches +1%. The
SM4073 integrates an internal P-channel power
MOSFET and thermal regulation circuitry,
eliminating the requirement for a blocking diode and
external current sense resistor. Hence, the basic
charger circuit only requires two external

components.

Normal Charging Cycle

A charging cycle initiates when the VCC pin
voltage rises above the UVLO threshold, a 1%
precision programming resistor is connected
between the PROG pin and GND, or a battery is
connected to the charger output terminal. If the
voltage of the BAT pin is lower than 2.9 V, the
charger enters trickle charge mode. Under this
mode, SM4073 supplies approximately 2/10 of the
programmed charging current to boost the battery

voltage to a safe level for full-current charging.

Charge Current Programming

The charging current is set by a resistor
connected between the PROG pin and ground. The
battery charging current is 1200 times the output
current of the PROG pin. The charging current
sourced from the BAT pin can be determined at any
time by monitoring the voltage on the PROG pin

according to the following formula:

Charge Termination

A charge cycle terminates when the charging
current drops to 1/10 of the programmed value after
reaching the final float voltage. This condition is
detected by monitoring the PROG pin via an internal
filtered comparator. Charging stops when the
voltage at the PROG pin remains below 100 mV for
longer than tTERM (typically 1.8 ms). The charging
current is cut off, and SM4073 enters standby mode,
where the input supply current drops to 200uA.

(Note: C/10 termination is invalid under trickle
charge mode and thermal limit mode.)

During charging, transient loads on the BAT pin
may briefly pull the PROG pin voltage below 100 mV
before the DC charging current decays to 1/10 of the
programmed level. The 1.8 ms deglitch time
(tTERM) of the termination comparator prevents
such transient loads from causing premature charge
termination. Once the average charging current falls
below 1/10 of the programmed value, SM4073
terminates the charge cycle and stops sourcing
current through the BAT pin. Under this condition, all
loads connected to the BAT pin must be powered by
the battery.

In standby mode, SM4073 continuously
monitors the voltage at the BAT pin. If the voltage
falls below the recharge threshold (VRECHRG), a
new charge cycle initiates and current is supplied to
the battery again. To manually restart a charge cycle
in standby mode, the input supply must be cycled
(disconnected and reconnected), or the charger
shall be turned off and restarted by controlling the
PROG pin. The state diagram of a typical charging

1200 1200
PPROG -7 ICHG = cycle is shown in the following figure
CHG Qy Prroc Yy g hgure.
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SM4073
1A/30V Single-Cell Li-ion Linear Charger IC

Shutdown Mode

VDD < VUVLO

—3»{ VDD <VBAT

CHRG = High Impedance
STDBY = High Impedance

l VBAT<2.9V

Trickle Charge Mode
Charge Current = 2110 x laar
CHRG = Pull Low

STDBY = High-Impedance

VBAT>2.9V

h 4

Constant Current Charge Mode VBAT>2.9V
Charge Current = | sar o
CHRG = Pull Low

STDBY = High-impedance

VBAT<4.05

l VBAT=4.2V

Constant Voltage Charge Mode
Charging Voltage = 4.2V

— CHRG = Pull Low

STDBY = High-impedance

l Charge Current < 10% | sar

Standby Mode
No charging current

CHRG = High-Impedance
STDBY = Pull Low

Charge Status Indicator

The SM4073 integrates two open-drain status
indicator pins: CHRG and STDBY. CHRG pulls low
when the SM4073 is in the charging state; CHRG
becomes high-impedance in other operating
conditions. STDBY pulls low when charging is
completed. Both CHRG and STDBY enter a high-

impedance state if abnormal battery temperature is

detected.
Red Green
Charger Status LED LED
CHRG STDBY
charge On Off
Charge
Termination off On

Thermal Limiting (Internal Die Temperature)
If the IC temperature rises to the preset
threshold of 120°C, the internal thermal feedback
loop reduces the charging current. This function
prevents overheating of the SM4073 and allows

users to increase the upper limit of the board's

power handling capability without risk of damaging
the device. Given that the charger automatically
reduces current under worst-case conditions, the
charging current can be configured based on typical
(rather than worst-case) ambient temperature.

Undervoltage Lockout (UVLO)

An internal UVLO circuit monitors the input
voltage and keeps the charger in shutdown mode
until VCC rises above the UVLO threshold. The
UVLO circuit maintains the charger in a shutdown
state. If the UVLO comparator toggles, the charger
will not exit shutdown mode until VCC is at least 100

mV higher than the battery voltage.

Automatic Recharge

Once a charge cycle is terminated, the SM4073
continuously monitors the voltage at the BAT pin via
a comparator with a 1 ms deglitch time. A new
charge cycle initiates when the battery voltage drops
below 4.05 V (approximately 80% to 90% of full
battery capacity). This ensures the battery is
maintained at or near a full-charge state and
eliminates the need for periodic manual charge
triggering. During the recharge cycle, the CHRG pin

is pulled strongly low.

Power Considerations

The IC die temperature depends on multiple
factors including ambient temperature, PCB layout,
load conditions and package type. Power dissipation
and die temperature can be calculated by the

formulas shown below:

PD=RDS(ON)xIOUT2

The PD junction temperature can be
calculated using the following formula:

TJ=PDxBJA+TA

Where: TJ is the chip junction temperature, TA
is the ambient temperature, and 8JA is the package
thermal resistance.
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Package Size: DFN3x3-8
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Symbol : Dimensions in Millimeters
Min Nom Max
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
b 0.25 0.280 0.31
A2 0.203BSC
c 2.90 3.00 310
D 2.90 3.00 3.10
E 1.45 1.50 155
El 2.25 2.30 235
€ 0.65REF
L 0.25 035
h 0.49REF
k1 0.30 0.35 0.40
k 0.40 0.45 0.50

Note: Our company reserves the right to update, upgrade and optimize the specifications of this product. Customers
shall obtain the latest product specification sheet from our sales staff before trial production or placing orders
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Copyright and Liability Disclaimer

Quanzhou Hichon Semiconductor Co., Ltd. (hereinafter referred to as “Hichon”) reserves the right of final
interpretation of this product. Contents are subject to update without prior notice. Users shall update this
datasheet to the latest valid version prior to product usage.

Hichon reserves the right to correct, revise and improve product specifications at any time. Customers
shall verify whether the acquired information is up-to-date and complete. Hichon does not warrant that the
product parameters are consistent with those stated in this document.

Reproduction of Hicon’s product manuals or datasheets is permitted only if the content is not altered, and
all relevant authorizations, conditions, limitations and statements are retained. Hichon shall not bear any
liability or obligation for altered documents. Reproduction of third-party information may be subject to
additional restrictions.

Hichon updates this document periodically. Actual product parameters may vary depending on the model
and other factors. This product manual shall not constitute any express or implied warranty or license.

All test data contained in this manual are obtained from Hichon'’s laboratory tests, which may differ
slightly from actual application results at the customer’s end. This manual serves solely as a usage guideline.
Hichon assumes no obligations for application support or customer product design. Customers shall be solely
responsible for the use and application of Hichon’s products and conduct sufficient verification of design and
operational safety.

Customers shall perform adequate verification of design and operational safety to mitigate risks
associated with their products and applications. Customers shall independently comply with all applicable
laws, regulations and safety requirements relevant to their products and the deployment of Hichon’s products

within their applications.

SM4073 V1.0 0755-83566663 HICHON Proprietary Information. Patent Protected. 8
www.hichonic.co Unauthorized Photocopy and Duplication Prohibited


http://www.hichonic.com/
http://www.hichonic.com/

	Built-in motor freewheeling diodes
	Applications
	Typical Application Circuit
	Absolute Maximum Ratings (1)
	Electrical Characteristics
	Parameter
	Symbol
	Condition
	Min.
	Typ.
	Max.
	Unit
	Functional Description
	Normal Charging Cycle
	Charge Current Programming
	Charge Termination
	Charge Status Indicator
	Thermal Limiting (Internal Die Temperature)
	Undervoltage Lockout (UVLO)
	Automatic Recharge
	Power Considerations



