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General Description Features

IU5066E is a highly integrated lithium-ion and « Charging Voltage Accuracy is 1%
lithium-polymer linear charger device for space « 10% Charging Current Accuracy
limited portable applications. The device is powered + Maximum 1.3A Charging Current, Adjustable

External Resistance for Charging Current

« NTC Function

« Automatic Power off Function

« Low Battery Output Leakage Current

- 36V Rated Input Voltage with 6.55V Input
Overvoltage Protection (OVP)

« Under Voltage Protection ( UVLO )

« Power Overload Protection, PROG Short Circuit Pr
Protection, Output Short Circuit Protection

« Chip Temperature Adaptive adjustment

» Chip over Temperature Protection

« Charging Timeout Protection Function

by a USB port or AC adapter. The high input voltage
range with input overvoltage protection supports
low-cost, non regulated adapters.

Battery charging goes through three stages: trickle,
current, and constant voltage. During all charging
stages, the internal control loop monitors the IC
junction temperature and reduces the charging
current when it exceeds the internal temperature
threshold. The power level of the charger and the
charging current sensing function are fully
integrated. The charger has high-precision current
and voltage regulation loop function, charging
status display, and charging termination function.
The IU5066E is packaged in a slim ESOPS8L
package to meet customer requirements for product Applications

packaging volume as much as possible. Its rated » Fitness Accessories + Tools and Equipment
operating temperature range is -40 °C to 85 °C. * Handheld Devices « Home Appliance Products
Package

- ESOPSL
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Typical Applications
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IU5066E Appllcation Circuit

If the NTC function is not used, the first TEMP pin of the chip must be grounded..

The 6th and 7th pins of the chip are status indicator pins that output 0 level or high resistance state.
If itis determined that the corresponding pin is not needed, it can be floated or grounded.

(4 ) The solid red line in the figure is the high current path.

e:
) All chip capacitors need to be arranged as close to the chip pins as possible.
)
)
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IUS066E

TOP VIEW BOTTOM VIEW
Temp [T EN 1 11
PrROG [[IZ] -_ CHRG 1 11
oo orr] NI T sy O mm|
VIN [T S% BAT - 11
PIN NAME TYPE DESCRIPTION
1 TEMP | Thermistor input, battery temperature detected by external thermistor
2 PROG | Constant current charging current setting port
3 GND - Chip analog ground
4 VIN | External power input
5 BAT (0] Charge port output, connect lithium batteries
6 STDBY (0] Charge Completion Indicator
7 CHRG (0] Open Drain Output Charging Status Indicator
8 EN | Enable port, ground chip off; High le vel or floating, chip working
Thermal
=15 PGND - Power ground, must be connected to ground

Absolute Maximum Ratings '

SYMBOL PARAMETER VALUE UNIT
VIN, TEMP, CHRG, STDBY, EN -0.3~36 \%
VMAX BAT -0.3~20 \%
PROG -0.3~7 \Y
T, Junction operating temperature range -40~150 °C
Tste Storage temperature range -55~150 °C
Tsor Lead temperature (Soldering, 10 sec.) 260 °C
Recommended Operating Conditions
SYMBOL PARAMETER VALUE UNIT
ViN Input power supply voltage 4.5~6.6 Vv
Ty Junction operating temperature range -40~125 °C
Ta Ambient temperature range -40~85 °C
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Thermal Information 2
SYMBOL PARAMETER VALUE UNIT
°C/W

6ua Package thermal resistance - chip to environment thermal resistance 40

Ordering Information

Device Package Type Device Marking Package size| Tape Width Quantity
IUS5066E ESOPSL 137~ 12mm 4000 units
ESD Ratings
HBM (Human Body Model) 2KV
+200V

MM (Machine model)
1. The above parameters are only the limit values of device operation. It is not recommended that the
working conditions of the device exceed the limit values. Otherwise, the reliability and life of the device will

be affected, and even permanent damage will be caused.
2. Where the PCB board is placed in IUS066E, a heat dissipation design is needed. The heat sink at the

bottom of IUS066E is connected with the heat sink area of PCB board.
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Electrical Characteristics (v,=5V , unless otherwise noted)

IUS066E

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VIN Supply voltage 4.5 5 6.6 \Y
VIN under voltage lockout
VINyvio VIN Falling 3.5 \Y
threshold
VIN under voltage lockout
AVINyvio 100 mV
hysteresis
VIN over voltage
VINgyp VIN Rising 6.55 \Y,
profection
VIN over voltage
AVlNOVP 100 mV
protection hysteresis
Power overload
VIN_DPM 4.35 \
protection threshold
lq Input quiescent current 0.6 mA
lso Input shutdown current EN=0 12 MA
Unplug charger 0.5 pA
laaT Battery leakage current
Charge Complete 10 pA
Vev Terminal battery voltage 4.16 4.2 4.23 V
VireH Recharge voltage Vear Falling 4.06 \Y
TC charge mode battery
Virk Vear Rising 2.55 \%
voltage threshold
TC charge mode battery
AVTRK 100 mV
voltage hysteresis
VsHort Battery short threshold Vgar Falling 1.8 \%
BAT over voltage
Voves Vgar Rising 4.6 \%
threshold
lee CC charge mode current Rproc=1KQ 0.9 1 1.1 A
he TC charge mode current 10%*lcc A
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Electrical Characteristics (v, =5V , unless otherwise noted)

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Igr Terminate charge current 10%*lcc A
Constant current charging
Keroc lcc=Kproo/Reroc 1000 AQ
coefficient
Programmable range of
Reroc 770 3300 Q
constant current charging
TEMP low temp falling
Veold Percentage of VIN 80 83 %
threshold
TEMP high temp rising
Vhot Percentage of VIN 42 45 %
threshold
TMR;c Trick charge time limit 3.7 Hour
TMRcc/ev | CC/CV charge time limit 21 Hour
Thermal regulation
Tre 120
threshold
Thermal shutdown
Tso 150
temperature
Thermal shutdown
AT 30
temperature hysteresis
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Typical Operating Characterlstlcs (VIN=5V, V,,,=3.6V, unless otherwise noted)

__1U5066E

VIN
VIN 2V/div
VIN 2v/div
2 V/div VOUT 2V/div
VBAT 2V/div
VBAT 10UT 300mA/div
ewETeman nsiveer]
2v/div
[t [P TR
IBAT 300mA/div meimermem e v =—rras ey
IBAT 300mA/div
VISET 1V/div
VPROG 1 V/div Jr—
t-time - 5 ms/div t-time - 20 ms/div VIN 0V-5V-7V-5V t-time -50 ms/div
No Battery, No Load Hot Plug
Power Up Timing OVP7-VAdaptor OVP from Normal Power-Up Operation
v
VIN 1V/div
R ——
\ | IBAT 300mA/div L VIN 5 V/div N VI sv/div
”"\“MW '
VBAT 2V/div
VBAT 5V/d|v
B R E a T vBaT svrdiv
el L S LR O e 1 A R e

IBAT 400mA/div IBAT 400mA/div
b . 3 s }
£ VPROG 1V/div VPROG 1V/div L VPROG 1V/div

o SR S - AR gkl P, s VTS SR =

t-time -5 ms/div

VN Regulated
DPM-AdaptorCurrentLimits

VIN 2V/div

VPROG 2V/div

ILOAD 300 mA/div

IBAT 300 mA/div »

t-time -5 ms/div
400-mA Load,500-mA ICHG

Power Up

t-time -10 ms/div
6-Q resistor at OUT,No input,VBAT=3.7V
BatteryPlugin

t-time -10 ms/div
6-Q resistor at OUT,No input,VBAT=3.7V
Battery Removal

421 4202
— Vres =0°C
\ REG
ca \ — Vree =25C 4201
4206 Vpgg_=85C /’\
\ — Ve =125C | o 42
S 4204 5
2 \ \ 2 4199 :
? 02 = — Vres =0C
S a \ 5 4198 — Vreg =25C
A \ & Vre =85C
% 419 :2 4197 — Vres =125C
3 419 2
& o 419
4194
419 4195
419
419 700 1800 1 900 [ 1000 [ 1100 [ 12001 1300 E 4sv 1 sy T ossy T o6y T g5y
Load Current (mA) Input Voltage (V)

Load Regulation Over Temperature

Line Regulation Over Temperature
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IU5066E Application Points

1. Charge Process

The IU5066E adopts a complete TC/CC/CV charging
process. When the voltage of a single lithium battery is
less than the trickle point, the system charges at 10%*
I.c charging current; When the voltage of a single lithium
battery is greater than the trickle point, the system
charges with |, charging current; When the battery
voltage approaches the set float charging voltage, the
system enters constant voltage charging, and the
charging current continues to decrease. When the
charging current is less than 10%*l.., the system will
stop charging; When the battery is fully charged and the
battery voltage drops to the set recharge voltage due to
self discharge or load consumption, the system will
restore the charging state. This chip is suitable for USB
(100mA current limit) or DC power supply.

2. Power Supply Overload Protection(IN-DPM)
When the power terminal voltage is overloaded and
reaches the protection point of IU5066E overload,
IUS066E has a special built-in loop which can
automatically adjust the size of the charging current to
prevent the input DC power from entering the overdrive
state, thereby preventing the adapter from collapse due
to any improper settings.

3. Protection Function

IUS066E has the following characteristics of safe
charging: input overvoltage (OVP), input undervoltage
(UVLO), output short circuit/overvoltage, chip
thermostatic self-adjusting charging protection, chip
overtemperature protection, PROG short circuit
protection. In addition, the system has outdated
charging protection. If there is a problem with the lithium
battery, the charging time will be too long. When the TC
stage charging time is longer than 3.7 hours or the
CC/CV charging time is longer than 21 hours, the
obsolete charging protection function will start, forcing
the charging process to terminate, and the charging time
will be re-timed when the system is powered on again or
when the battery status changes.lU5066E has an
automatic power-off function when the input power is not
supplied or the input power voltage is reduced to a lower
value than the output battery voltage, which prevents the
battery from charging back current to the chip and the
power terminal, greatly extending the battery life.

Pre- Thermal Current | Voltage Regulation and
Charge Terminati

Phase

itioni DONE
Phase Phase
VoRes)

looun

e

Battery Current,
Your)

FAST-CHARGE
CURRENT /

Battery
Voltage, //

Viour) 7 Charge
PRE-CHARGE Complete
CURRENT AND v, / Status,
TERMINATION | OOV \y"’" Charger
THRESHOLD - off
e \TERM)

lopReCHG)

T

(THREG)

Temperature, Tj

~ |

TcHe)
Charging Profile With Thermal Regulation

T(PRECHG)

4. Charging Indication Function
The 6th and 7th pins of the chip are the status
indicator pins, which output 0 level or high resistance
state. If the LED lamp is not connected, but directly
connected to the main control, there must be a pull-up
resistance to convert the high resistance state to an
exact high level.

* During the charging process, CHRG foot lights are
on and STDBY lights are off ;

* When charging is completed, CHRG footlights go
outand STDBY lights goon ;

* When there are input overvoltage, input
undervoltage, battery short circuit, chip
overtemperature, TEMP port detects abnormal
battery temperature, charging timeout, the two
LED indicators will blink alternately at 1.5Hz
frequency.

5. Charge Current Setting
Constant current charging current I is set by adding
a pair of ground resistance R, at the PROG end:

lcc=1000/Reros (A )

The constant current current can be set in a range of
300mA~1.3A. Rqros ranges from 0.77 to 3.3KQ. The
default trickle charging is 10% of the constant current
charging current and the cutoff charging current is
10% of the constant current charging current.

6. Chip Temperature Regulation Function
IUS066E has a built-in temperature adaptive
adjustment loop. When the chip is in the charging
process, if the temperature rises to 120°C, the
temperature control loop starts to function, the
charging current starts to decrease gradually, the chip
temperature then decreases, and the final chip
temperature will stabilize at the set value to protect
the chip.

7. NTC Resistor Setting

Battery charging supports NTC protection, and TEMP
pin detects the temperature of the battery. When
TEMP detects that the battery temperature is within
the set temperature window, it charges normally.
When TEMP detects that the battery temperature is
below the set low temperature protection point or
above the set high temperature protection point, it
stops charging and alarms. If NTC function is not
used, TEMP pin must be grounded. The figure below
shows the high-temperature reference point and low-
temperature reference point, which are internally set
separately via voltage-divider resistors. The low-
temperature reference point is set to 80% of VIN, and
the high-temperature reference point is set to 45% of
VIN. Set the normal operating temperature range of
NTC by selecting an appropriate external resistance.
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independently set low and high temperature windows,
IUS066E can meet most NTC resistance models,

Mz 0 which brings great convenience for application. The
Rt RooIR, L
LERRCC i ashiciCod) relationship between resistance R,,,, and R, and
NTC resistance can be defined as follows:
RoomlIR . .
A =45% 35 RNTc,Hor RNTC,Com
RUP+RDOWN”RNTC_Hot RUP: *—
36 (RNTc,Cu/d'RNTc,Hot)
3 5 R, NTC_Hot R NTC_Cold

- DOWN™ =
9 RNTC,Co/d'44 RNTCJ-/m

Rytc cos iN Top Format is the resistance value

corresponding to the NTC resistance at the set low 8. EnablelInputFunction

temperature point, while Ry ... is the resistance value The EN end of the enabling pin of IUS066E enables
corresponding to the NTC resistance at the set high the chip to be switched on and charged when it is high

temperature point. Because R,y and Ry,resistorscan  or floating. EN terminal grounded to turn off the chip
for charging.
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Package Information

IUS066E ESOPSL

D
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Al

A2

Symbol Dimen_sions In Millimeters Dimgnsions. In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
Al 0.050 0.150 0.004 0.010
A2 1.350 1.550 0.053 0.061
b 0.330 0.510 0.013 0.020
C 0.170 0.250 0.006 0.010
D 4.700 5.100 0.185 0.200
D1 3.202 3.402 0.126 0.134
E 3.800 4.000 0.150 0.157
E1 5.800 6.200 0.228 0.244
E2 2.313 2.513 0.091 0.099
e 1.270(BSC) 0.050(BSC)

L 0.400 1.270 0.016 0.050

0 0° g’ 0° 9’

Notes:

(1) Alldimensions are in millimeters.
(2) Referto JEDEC MO-187 standard
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TAPE AND REEL INFORMATION

REEL DIMENSIONS
O
Reel Diameter
PO
P2 =mmmp  D|RECTION OF FEED D0 @

OO OOOOOODOODOOODODOGEODODOGODDODODOGE DO

K3 E2(E3 E2(23 K0 Ea K3 e Ry e K R

£ PO g 1095
W| 12.0040.30 |P0|  4.00:+0.10 g
S -— A0l 6.60£0.10 ,
P 8.00+0.10 Al = 1 I
E| 175:0.10 [Bo| 5.40+0.10 >
F| 550:0.10 [BI1 A0=6. 60 g
P2  2.00x0.10 |[KO| 2.05+0.10
DO| 1.50+0.10/-0.00 |K1
D1| 1.50+0.10/-0.00 | t 0.2540.05

~—\, Attention! A

A\ # Electrostatic Sensitive Devices
\lj Operating ESD Products “.\

Protective Measures Shall Be Taken

Precautions for MOS Circuit Operation:

Static electricity can be generated in many places. The following precautions can effectively prevent MOS circuit from being
damaged due to the sound of electrostatic discharge:

* Operators shall be grounded through anti-static wrist strap.

¢ The equipment enclosure must be grounded.

 Tools used during assembly must be grounded.

» Conductor packaging or anti-static materials must be used for packaging or transportation.

Declaration:

*Shanghai IXU Semiconductor Co., Ltd. reserves the right to make changes to the manual without prior notice! Customers should
obtain the latest version of the material before use and verify whether the relevant information is complete and up-to-date.

*Any semiconductor product has a certain possibility of failure or malfunction under specific conditions. The buyer is responsible
for complying with safety standards and taking safety measures when using products from Shanghai IXU Semiconductor Co., Ltd.
for system design and complete machine manufacturing, in order to avoid potential risks of failure that may cause personal injury
or property damage!

*The pursuit of enhancing product quality is endless. Shanghai IXU Semiconductor Co., Ltd. will wholeheartedly provide
customers with even better products!
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