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RT9527J/JH/JA

Single-Cell Li-lon Battery Charger with Adjustable Charging
Current for Portable Applications

1 General Description

The RT9527J/JH/JA is a low-cost single-cell Li-ion
battery charger for low charge current applications.

The RT9527J/JH/JA can be powered via an AC adapter
or USB port and enters sleep mode when power is
removed. It uses a control algorithm to optimize
charging, featuring pre-charge, fast-charge, and
constant voltage modes. The device maintains the
battery in a fully charged condition by consistently
operating in constant voltage mode. Charge current can
be adjusted with an external resistor. Internal thermal
feedback regulates the die temperature to optimize
charge rates under varying ambient conditions. The
device supports a maximum VIN of 28V and features
both undervoltage and overvoltage protection for the AC
adapter input.

The RT9527J/JH/JA is available in the WDFN-8L 2x2
package. The recommended junction temperature
range is —40°C to 125°C, and the ambient temperature
range is —40°C to 85°C.

4 Simplified Application Circuit

2 Features

28V Maximum Rating for AC Adapter
Internal Integrated Power FETs
Adjustable Charging Current
Programmable Safe Charge Timer

NTC Thermistor Input

Reverse Battery Protection

The ISET Pin Short Protection

Charge Status Indicator

AC Adapter Power-Good Indicator

End of Charge Current is set at 10% of the
Fast-Charge Current

Undervoltage Protection

Overvoltage Protection

Battery Pack Temperature Monitoring (Hot,
Warm, Cool, and Cold 4 Thresholds)
Thermal Feedback Optimized Charge Rate
Small Thermally Enhanced 8-Lead WDFN
Package

3 Applications

Cellular Phones
Digital Cameras
Smart Phones
Portable Instruments
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5 Ordering Information

RT9527J/JH/IA
T I_-LlPac kage Typ e
QW: WDFN-8L 2x2 (W-Type)

Lead Plating System

G: Richtek Green Policy Compliant(z)

Battery Voltage Regulation
J: 4.2V

JH: 4.35V

JA: 4.4V

Note 1.

e Marked with (" indicated: Compatible with the current
requirements of IPC/JEDEC J-STD-020.

e Marked with © indicated: Richtek products are Richtek
Green Policy compliant.

6 Marking Information

RT9527JGQW

6AW

RT9527JHGQW

69W

RT9527JAGQW

6BW

6A: Product Code
W: Date Code

69: Product Code
W: Date Code

6B: Product Code
W: Date Code
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7 Pin Configuration

(TOP VIEW)

WDFN-8L 2x2
8 Functional Pin Description
Pin No. Pin Name Pin Function
1 VIN Supply voltage input. VIN can withstand input voltages up to 28V.
2 PGOOD Power good status output. It is an active-low, open-drain output.
3 CHG Charger status output. It is an active-low, open-drain output.
4, Ground. The exposed pad must be soldered to a strong ground plane for
GND : o
9 (Exposed Pad) maximum power dissipation.
5 ISET Charge current setting input.
6 TIMER Safe-charge timer setting input.
Temperature sense input. Connect the TS pin to the battery's thermistor.
Charging depends on the battery temperature. If the temperature is too high or
7 TS : .
too low, charging stops until the temperature returns to an acceptable range. It
is recommended to use a 103AT-2 thermistor for optimal performance.
8 BAT Charge current output to the battery.

9 Functional Block Diagram

BAT
o
Switch
VIN
Well Thermal
Circuit
VIN o
! V lil Cold/Coadl
— T old/Co
BASE REF
— Islas —I
| | o oTS
Hot/Warm
Sleep
Mode
Current CCICVITR =
ISET o Set Bock Multi Loop — TIMER oTIMER
Controller ._]7_00"'6
| ow ' ’_hﬁ
_|; Logic .Ji_OPGOOD
|
— UVLO
Lo I I I
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10 Absolute Maximum Ratings
(Note 2)

—0.3V to 28V

Supply Input Voltage, VIN

CHG, PGOOD, TS

—0.3V to 28V

Other Pins
Power Dissipation, PD @ Ta = 25°C

-0.3Vto 6V

WDFN-8L 2x2 (BSC)
Package Thermal Resistance  (Note 3)
WDFN-8L 2x2, 0JA

2.19W

45.5°C/wW

WDFN-8L 2x2, 6Jc

11.5°C/W

Lead Temperature (Soldering, 10 sec.)

260°C

Junction Temperature

150°C

Storage Temperature Range

—65°C to 150°C

ESD Susceptibility  (Note 4)

2kv

HBM (Human Body Model)

Note 2. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These
are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in
the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions may affect

device reliability.

Note 3. 6,4 is simulated under natural convection (still air) at Ta = 25°C with the component mounted on a high effective-thermal-
conductivity four-layer test board on a JEDEC 51-7 thermal measurement standard. 6yc is simulated at the case top of

the package.

Note 4. Devices are ESD sensitive. Handling precautions are recommended.

11 Recommended Operating Conditions
(Note 5)

Supply Input Voltage, VIN

4.4V to 6V

Ambient Temperature Range

—40°C to 85°C

Junction Temperature Range

Note 5. The device is not guaranteed to function outside its operating conditions.

12 Electrical Characteristics
(VIN = 5V, VBar = 4V, Ty = 25°C, unless otherwise specified.)

—40°C to 125°C

Parameter Symbol Test Conditions Min Typ | Max | Unit
Supply Input
VIN Undervoltage-Lockout VuvLo VIN = OV to 5V 34 | 33 | 35 | v
Threshold
VIN Und(_ervoltage-Lockout VUVLO HYS | VIN = 5V to OV - 240 - mv
Hysteresis -
VIN — BAT VOS Rising Vos_R - 100 200 mV
VIN — BAT VOS Falling Vos_F 10 50 - mV
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Parameter Symbol Test Conditions Min Typ Max | Unit
VIN Standby Current lQ_sTBY VBAT = 4.5V - 1 2 mA
BAT Sleep Leakage Current IsLp VIN = 0V - - 1 pA
Voltage Regulation
RT9527J, Ty = 0°C to 85°C 4158 | 4.2 | 4.242
Battery Voltage Regulation VREG RT9527JH, Ty = 0°C to 85°C 4.306 | 4.35 | 4.394 \%
RT9527JA, Ty = 0°C to 85°C 4356 | 44 | 4444
Re-Charge Threshold VREGHG Ef‘,gfry regulation — Recharge | g, | 100 | 140 | mv
VIN Power MOSFET On- RDSON IBAT = 450mA - 0.8 - Q
Resistance
Current Regulation
VIN Charge Setting Range IcHG 10 -- 600 mA
ICHG_F1 = KCHG_F1 / RISET,
KOHGFT | IoHo_F1 = 10mA to 40mA 510 | 600 | €90
Fast-Charge Current Factor oG F2 = Koo F2/ RISET AQ
K - - ’ 7
CHEF2 1 icHe_F2 = 40mA to 600mA 570 | 600 | €30
Pre-Charge Current Factor KCHG_P IcHG_P = KcHG_P / RISET 30 60 90 AQ
Pre-Charge
BAT Pre-Charge Threshold VPREC VBAT falling 2.7 28 29 \%
BAT Pre—_Charge Threshold VPREC_HYS B 200 B my
Hysteresis
Charge Termination
Termination Current Ratio ITERMI VBAT > VPREC, ICHG < ITERMI 5 10 15 %
CHG=LtoH
Protection
Thermal Regulation Threshold TTR -- 125 -- °C
Overvoltage Protection Vovp 6.2 6.5 6.8 \%
Overvoltage Protect Hysteresis | VovP_HYS -- 0.2 -- \%
The ISET Pin Short Protection RSHORT 375 500 625 Q
NTC
Cold Temperature Fault . o
Threshold Voltage VcoLb Rising threshold 60 61 62 %oVIN
Cold Temperature Fault o
Threshold Hysteresis VecoLD_Hys - 2 - %VIN
Hot Temperature Fault Threshold |, - Falling threshold 29 | 30 | 31 |%vin
Voltage
:ot Temperature Fault Threshold VHOT_HYS . 5 . %VIN
ysteresis
Rising threshold
Cool Temperature Threshold VcooL Charging current reduced to 20% | 54 56 58 | %VIN
Voltage
of ISET
Cool Temperaturg Threshold VCOOL_HYS . 5 . %VIN
Voltage Hysteresis
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Parameter Symbol Test Conditions Min Typ Max | Unit
Falling threshold
H 0,
Warm Temperature Threshold VWARM Charging current reduced to 50% 33 35 37 %VIN
Voltage of ISET
VREG set to 4.1V
Warm Temperature Threshold VIWARM_HYS . 5 _ %VIN
Voltage Hysteresis
Timer
Pre-Charge Fault Time tPCHG CTIMER = 1uF (1 /8 x tFCHG) 1440 | 1800 | 2160 s
Fast-Charge Fault Time tFCHG CTIMER = 1uF 11520 | 14400 | 17280 | s
Others
PGOOD Pull-Down Voltage VPGOOD IPGOOD = 5mA - 200 -- mV
CHG Pull-Down Voltage VCHG ICHG = 5mA - 200 - mV
{DEGLITCH Time measured from the edge
PGOOD Deglitch Time o [ VIN=0V 10 5Vin 1us to PGOOD | - 2 ~ | ms
=L
Input Overvoltage Blanking Time |tBLK_ovP 1 50 100 us
Input Overvoltage Recovery Time | tovP_R 0.1 2 4 ms
Pre-_Charg_e to Fast-Charge tDEGLITCH_ 10 o5 45 ms
Deglitch Time PF
Fast—.Charge to Pre-Charge tDEGLITCH_ 10 o5 45 ms
Deglitch Time FP
Termination Deglitch Time IDEGLITCH_ 8 25 45 ms
TERMI
Recharge Deglitch Time IDEGLITCH_ 40 100 160 ms
RECHG
Sleep Deglitch Time IDEGLITCH_ 10 | 25 | 45 | ms
ON-IN
Battery Pack Temperature Fault |tDEGLITCH_
Detection Deglitch Time TS 8 25 45 ms
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13 Typical Application Circuit

RT9527J/JHIJA
11VIN BAT |8

Adapter or USBo

% Cour - g R11

PGOOD RnTC

7 I
CHG TSI ERTZ
TIMER P———]
4. GND ISET LR)\S/EJ{ CrveR -
9 (Exposed Pad)
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14 Typical Operating Characteristics

Charge On/Off Control from VIN

I | \.Z
(5V/Div)

VErG = e
(5V/Div)

VBaT |
(5VIDiv) |

IgaT
(500mA/Div)

VlN = 5V, VBAT = 35V, R|SET =1kQ

Time (100ms/Div)

VIN Hot-Plug with NTC and without Battery

£l

Vin
(5V/Div)

VPGOOD
(5V/Div)

[]

VBaT
(5V/Div)

B

V1s
(5V/Div)

Vi =5V

Time (100ms/Div)

VIN Hot-Plug with NTC and Battery

Vin @
(5V/Div) =

VPGOOD
(5V/Div)

VBaT
(5V/Div) -

IgaT
(500mA/Div) *

VlN = SV, VBAT = 35V, R|SET =1kQ 1

Time (100ms/Div)

TS Inserted and Removed

Y

Vehe |
(5V/Div)
Vear F
(5V/Div)
V1s ,‘
(2V/Div) | e

3]

IBAT e ~ e

(1A/DIV) |

V|N = SV, VBAT = 35V, R|SET =1kQ

Time (20ms/Div)

VIN Hot-Plug without NTC and Battery

VIN G e

(5V/Div)

VPGOOD
(5V/Div)

[

VBAT =
(5V/Div)

Vis |
(5V/Div)

V|N =5V

Time (100ms/Div)

VIN Overvoltage Protection

Vin
(5VIDWv) | g

VPGOOD =
(5V/Div)

VBaT
(5VIDiv)

AT =
(1A/Div)

V|N =5V to 10V, VBAT = 35V, RlSET = 1kQ 1

Time (50ms/Div)
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Pre-Charge Current vs. Battery Voltage Fast-Charge Current vs. Battery Voltage
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15 Operation

The RT9527J/JH/JA is a Li-ion battery charger that supports an input voltage range from 4.4V to 6V. It provides a
wide selection of fast-charge current options, ranging from 10mA to 600maA.

15.1 Charging Current Setting

The charging current can be adjusted via an external resistor connected between the ISET and GND pins.

15.2 UVLO

If the input voltage (VIN) drops below the undervoltage-lockout threshold (VuvLo — VuvLo_HYs), the charger will shut
down. Charging will resume only when VIN rises above VuvLo.

153 OVP

If the input voltage (VIN) exceeds the overvoltage protection threshold (Vovpr), the internal OVP signal is triggered,
causing the charger to shut down. Charging will resume only when VIN falls below the hysteresis value, which is
Vovp — VOVP_HYS.

15.4  Switch Well

The switch well is designed to select the higher voltage from either VIN or BAT to protect the power switch from
damage.

15,5 Sleep Mode

If the voltage difference between VIN and BAT falls below the threshold Vos_F, the charger transitions to sleep mode,
thereby reducing system power consumption.

15.6 CC/CVITR Multi-Loop Controller

The charger features a multi-loop controller with constant current (CC), constant voltage (CV), and thermal regulation
(TR) loops to control the charging current.

15.7 Battery Pack Temperature Monitoring

The TS pin, designated as the temperature sense input, can be connected to a thermistor on the battery. The charging
process is contingent upon the battery temperature. Should the temperature deviate from the acceptable range,
charging will be suspended and will only resume once the temperature stabilizes within the permissible limits.

15.8 PGOOD

The PGOOD signal is an open-drain output that indicates the status of the input voltage. It is pulled low when the
VIN falls within the specified operating range.

159 CHG

The CHG pin is an open-drain output. The CHG will assert low when the charger begins to charge the battery and
will switch to high impedance when the termination current is reached.

15.10 TIMER

The charger includes a safety timer. When the charging time is longer than tpcHa in the pre-charge mode or tFcHG
in the fast-charge mode, a timing fault occurs. The charger will then turn off and the CHG pin will become high-
impedance.

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.
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16 Application Information
(Note 6)

The RT9527J/JH/JA is a fully integrated, low-cost single-cell Li-ion battery charger ideal for portable applications.
The internal thermal feedback circuitry regulates the die temperature to optimize the charge rate across all ambient
temperatures. The RT9527J/JH/JA has a maximum VIN rating of 28V. Other features include undervoltage protection
and overvoltage protection for AC adapter supply, as well as a charging time monitor.

16.1 Pre-Charge Mode

When the output voltage falls below 2.8V, the charging current reduces to 10% of the set current to optimize battery
lifetime as shown below:

ICHG_P = KCHG_P / RISET

where KcHG_P is the pre-charge current factor.

16.2 Fast-Charge Mode

When the output voltage exceeds 3V, the charging current will be equal to the set current which is determined by
RISET.

ICHG_F = KCHG_Fx / RISET

where KCHG_Fx is the fast-charge current factor.

16.3 Constant Voltage Mode

As the output voltage approaches VREG, the charging current will be reduced to maintain the output voltage. The
charging system continues to operate, ensuring that the battery is kept in a fully charged state by sustaining the
output voltage at VREG.

16.4 Recharge Mode

When the chip enters charge termination mode and the charging current falls below the threshold level, the battery
voltage decreases to VREG — 0.1V. After a typical deglitch delay of 100ms, the battery begins recharging. However,
when recharging occurs, the CHG indicator remains in the high logic state.

16.5 CHG Indicator

The CHG pin operates as an open-drain output. It asserts low to indicate the start of battery charging and transitions
to high impedance upon reaching the charge termination current. The CHG signal is compatible with both
microprocessor GPIOs and LEDs for charging status indication.

Charge State CHG Output
Charging

Charging Suspended Low (for first Charger CyCle)
by thermal loop

Safety timer expired | High impedance

TS fault Low (for first charger cycle)

Charging done

Recharging after

termination High impedance

No valid input power
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16.6 PGOOD Indicator

This open-drain output pin, designated as PGOOD, is used to monitor the input voltage status. The PGOOD pin goes
low (asserts to a low state) under the following conditions:

1. VIN > VuvLO
2. (VIN — VBAT) > VOS_R
3. VIN < Vovp

When PGOOD is low, it indicates that the open-drain transistor is conducting, which allows current to flow and can
be used to illuminate an LED or to signal the host processor. It is important to note that a 'LOW' state on the PGOOD
pin signifies that the conditions for a valid input voltage have been met, and the external LED, if connected, will be
turned on.

16.7 Charge Termination

When the charge current falls below 10% of the full charge current (ICHG / ICHG_F), and VBAT remains above VREG —
0.1V, if this condition persists for more than 25ms (the deglitch time), CHG will transition from low to high. Once high,
CHG will remain latched in this state until the power is cycled.

16.8 The ISET Pin Short Protection

After the VIN power is connected, the RT9527J/JH/JA will detect whether the ISET pin is shorted to ground. If the
resistance at RISeT is less than that at RsHORT, the RT9527J/JH/JA will determine that the ISET pin is shorted to
ground. As a result, the RT9527J/JH/JA will disable the charging function until the VIN power is cycled.

If the resistance at RISET is greater than that at RsHORT, the RT9527J/JH/JA will initiate the battery charging process.
Should the RT9527J/JH/JA enter the charging state and the ISET pin subsequently becomes shorted to ground, the
thermal regulation feature will activate to limit the junction temperature to approximately 125°C.

16.9 Reverse Battery Protection

If the battery is connected with reverse polarity, causing the voltage at the BAT pin to be negative, the RT9527J/JH/JA
will disable the charging function. The charging function will remain disabled until the battery is correctly connected
and the voltage at the BAT pin returns to the normal operating range.

16.10 Temperature Regulation

To maximize charge rate, the RT9527J/JH/JA features a junction temperature regulation loop. If the IC’s power
dissipation causes the junction temperature to exceed the thermal regulation threshold of 125°C, the RT9527J/JH/JA
will reduce the charge current and disconnect the battery to maintain thermal regulation at approximately 125°C. This
operation continues until the junction temperature drops below the thermal regulation threshold (125°C) by the
hysteresis level. This feature ensures that the maximum power dissipation does not exceed typical design conditions.

16.11 Sleep Mode

The RT9527J/JH/JA enters sleep mode when both the AC and USB input ports are disconnected. This feature is
designed to prevent the battery from draining during periods when no input supply is available.

16.12 Battery Pack Temperature Monitoring

The RT9527J/JH/JA features an external battery pack temperature monitoring input. The TS input is connected to
the NTC thermistor within the battery pack to monitor battery temperature and prevent over-temperature conditions.
The device provides temperature thresholds—hot, warm, cool, and cold—to ensure battery protection. If the TS
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operates between the cold and cool threshold, the charging current will be reduced to 20% of ISeT. If the TS operates
between the warm and hot thresholds, the charging current will be reduced to 50% of IseT and VReG will be set to
4.1V. If the TS detects a temperature within the hot or cold ranges, the device will suspend charging. The timers will
maintain their values but will cease counting. When charging is suspended due to a battery pack temperature fault,
the CHG pin remains low and continues to indicate that charging is in progress. For the specific equations relating to
the NTC resistance at hot (RTH) and cold (RTc) temperatures, refer to the equation below.

VIN

% L
3

TS

Cold
NTC_fault

Rrz =
117Rc —427R1y
7R1yR12
Rry =

3(Ru *+ Rr2)

16.13 Time Fault

The Fast-Charge Fault Time is set according to the following equations:
Fast-Charge Fault Time: tFcHG = 14400 x CTIMER (S)

Pre-Charge Fault Time: tPCHG = 1 / 8 X tFCHG (S)

where the CTIMER unit is in pF.

When a timing fault is detected, the charging cycle is disabled, and the CHG pin switches to a high-impedance state.

Vear

lear ——
IBAT (IPREC) IgaT (IcHe) VBATREG

N A

| |

| |

| |

| |

|

A
|
|
|
|
|

VBAT -t —————= -
(VpPREC) /

Pre-charge

Charging State stage Fast-charge stage
(Pre-charge (Constant current)
current)

Figure 1. Charging Profile

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.

www.richtek.com DS9527J/JH/JA-05 November 2024
14




RICHTEK RT9527J/JH/JA

16.14 Thermal Considerations

The junction temperature should never exceed the absolute maximum junction temperature TJjMmAX), listed under
Absolute Maximum Ratings, to avoid permanent damage to the device. The maximum allowable power dissipation
depends on the thermal resistance of the IC package, the PCB layout, the rate of surrounding airflow, and the
difference between the junction and ambient temperatures. The maximum power dissipation can be calculated using
the following formula:

Pbmax) = (TI(MAX) — TA) / 63A

where TJMAX) is the maximum junction temperature, TA is the ambient temperature, and 6JA is the junction-to-
ambient thermal resistance.

For continuous operation, the maximum operating junction temperature indicated under Recommended Operating
Conditions is 125°C. The junction-to-ambient thermal resistance, 8Ja, is highly package dependent. For a WDFN-8L
2x2 package, the thermal resistance, 6Ja, is 45.5°C/W on a standard JEDEC 51-7 high effective-thermal-conductivity
four-layer test board. The maximum power dissipation at TA = 25°C can be calculated as below:

Pbmax) = (125°C — 25°C) / (45.5°C/W) = 2.19W for a WDFN-8L 2x2 package.

The maximum power dissipation depends on the operating ambient temperature for the fixed TJimmax) and the thermal
resistance, 6JA. The derating curve in Figure 2 allows the designer to see the effect of rising ambient temperature on
the maximum power dissipation.

25

20
15 \\

1.0 \\
N

0.0

T
Four-Layer PCB

Maximum Power Dissipation (W)

0 25 50 75 100 125
Ambient Temperature (°C)

Figure 2. Derating Curve of Maximum Power Dissipation

16.15 Layout Considerations

The RT9527J/JH/JA is a fully integrated, low-cost, single-cell Li-lon battery charger, ideal for portable applications.
Careful PCB layout is crucial for optimal performance. It is highly recommended to place all peripheral components
as close to the IC as possible to ensure short connections. Adhere to the following guidelines strictly when designing
a PCB layout for the RT9527J/JH/JA.

¢ Input and output capacitors should be placed close to the IC and connected to ground plane. The trace for the
input on the PCB should be kept far away from the sensitive devices and shielded by the ground.
e The GND and exposed pad should be connected to a strong ground plane for heat sinking and noise protection.

e The RISET connection should be isolated from other noisy traces. Use a short wire to prevent EMI and noise

coupling.
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Place Cy near the ICto Connect the Exposed
improve performance. Pad to a ground plane.

GND VIN
%CIN ’( COULL

%RZ%Rl VIN [

PGOOD
CHG |3
GND |

slearl  SRn
TS

TIMER R

5] ISET T2

RISET%
C
o / / TIMER

GND should be connectedtoa  The RiseT connection copper area
strong ground plane for heat should be minimized and kept far
sinking and noise protection. away from noise sources.

Figure 3. PCB Layout Guide

Operation State Diagram for Charger Function (RT952J/JH/JA)

Standby State [
PFET = OFF VEs
Charge
Termination
NO VBAT = VREG
Fast-Charge __ICHG =0A
Vovp > ViN > Vuvio Mode CHG =H (atch)
Reset EAC =
y CHG =L
Time Counter NO
Pre-CHG State l
Power Off State IcHe p=0.1x YES
PFET = OFF lohe £ ime < Tpch VBAT~VRE
VYIN - VBaT> VO CHAG =L
i NO
NO
Any State
Vi >Vovp Sleep State FAULT %(glgdl_e
Or Vin <Vuvio PFET = OFF CHG = High impedance N
PFET = OFF
t No T
NO VBAT < VReG - 0.1V YES
YES
Charge
Termination NO
Ly Vear=Vrec Fast-Charge
ICHG =0A
CHG =H (latch _Mode Reset
=H (atc CHG =H (latch) Time
NO Counter
Pre-CHG State
BAT ~VRE ime < Tpch YES | Ichg p=0.1x
IcHG F
CHG =L ViN - VBAT>VoO!
NO
NO
Ly CV Mode FAULT Slee
— — “AUL p State
CHG =H (latch) CHG = High impedance| PFET = OFF
PEET = OFF Power repluYE
Notel:

If termination happens, CHG will be latched H.

(Vin > Vovp Or Vin < VuviLo OF Vin - VeaT < Vos 1) will release CHG latch H state.
But VaT < VReG - 0.1 can not release CHG latch H state.

Note2: .

If time out happens, CHG will become high impedance.

(Vin>Vovp or ViN < VuvLo or ViN - VBaT < Vos 1) Will release time out state

Figure 4. Operation State Diagram for Charging

Note 6. The information provided in this section is for reference only. The customer is solely responsible for designing, validating,

and testing any applications incorporating Richtek’s product(s). The customer is also responsible for applicable standards
and any safety, security, or other requirements.
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17 Outline Dimension

D2
D
N oLl
E ] E2
bone
ST seeDETALA
. o LRI |
e =] = e
€
E ¥ 2] 1] 2] [1]
A
L 1 A3
Al DETAILA
Pin#1 1D and Tie Bar Mark Options
Note : The configuration of the Pin #1 identifier is optional,
but must be located within the zone indicated.
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max

A 0.700 0.800 0.028 0.031
A1 0.000 0.050 0.000 0.002
A3 0.175 0.250 0.007 0.010
b 0.200 0.300 0.008 0.012
D 1.950 2.050 0.077 0.081
D2 1.000 1.250 0.039 0.049
E 1.950 2.050 0.077 0.081
E2 0.400 0.650 0.016 0.026
e 0.500 0.020
L 0.300 0.400 0.012 0.016

W-Type 8L DFN 2x2 Package

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.
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18 Footprint Information

Sy - B A
- 4

4
Led Lol

Number of Footprint Dimension (mm)
Package ] Tolerance
Pin P A B C D Sx Sy M
VI/W/U/XDFN2*2-8 8 050 | 280 | 1.20 | 0.80 | 0.30 | 1.30 | 0.70 | 1.80 +0.05
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19 Packing Information

19.1 Tape and Reel Data
et P —me] PIN 1 / \
P \ / e \ ||
— - . - { | { sl ‘\ \ L
/ olo olo o o\o o] | LA =
I\ - 5 = III I'. \'\\‘ ra .'I
) ‘ ‘H | ‘ o\ ) /1
Il ;l \ /
/ fi | L
N S
Feed Direction > W
arrier Tape
END Round Sprocket Holes START
o390 0003 20T 00 I 4D 0F A TP
o r r
b B iy
: e e e 4
L,L,u I_J._w I_l__l L—L_.l .L Lr.L..a LLJ
Trailer Leader
~—160 mm minimum, ——==—Components —=~=——600 mm Minimum, —
Tape Size Pocket Pitch Reel SiZe (A) Units Trailer Leader Reel Width (W2)
Package Type
P Wy mm) | @ymm) [T | perReel | (M) (MM | yin M, (mm)
(V, W)
QFN/DFN 8 4 180 7 3,000 160 600 8.4/9.9
2x2
F LA H
g C, D, and K are determined by component size.
R A A R R IR R
{ The clearance between the components and
Wi T -~ ~ ~ ~ the cavity is as follows:
C o o o o O
‘ - For 12mm carrier tape: 0.5mm max.
Fi |
e I3
WA1 P B F aJ K H
Tape Size
Max. | Min. | Max. Min. Max. Min. | Max. | Min. Max. Min. Max. Max.
8mm 8.3mm|[3.9mm|4.1mm|1.65mm | 1.85mm |3.9mm |4.1mm |[1.5mm| 1.6mm | 1.0mm | 1.3mm | 0.6mm
Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.
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19.2 Tape and Reel Packing

Step Photo/Description Step Photo/Description
SR g ¢
R
e
1 4 g g
Reel 77 3 reels per inner box Box A
] AT
i RAVET 24k
‘é 4 i & |
1 NE W
R &
2 5 F; - — |
g ,‘.‘ o = m;
i .. !
HIC & Desiccant (1 Unit) inside 12 inner boxes per outer box
3 6
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size | Units Item Reels Units Item Boxes Unit
(v, W) Box A 3 9,000 Carton A 12 108,000
7" | 3,000
QFN & DFN 2x2 Box E 1 3,000 For Combined or Partial Reel.
Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.
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19.3 Packing Material Anti-ESD Property

Su_rface Aluminum Bag Reel Cover tape | Carrier tape Tube Protection Band
Resistance
Q/cm? 104to 10" | 10%to 10" | 104to 10" | 10%to 107" | 10 to 10™" 104 to 1011

Richtek Technology Corporation

14F, No. 8, Tai Yuen 15! Street, Chupei City

Hsinchu, Taiwan, R.O.C.

Tel: (8863)5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and reliable.

However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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20 Datasheet Revision History

Version Date Description

Item

00 2022/12/13 Final

Marking Information on P2
Packing Information on P17, 18

01 2023/2/1 Modify

Electrical Characteristics on P5, 6
Application Information on P11, 14

02 2023/4/11 Modify

Electrical Characteristics on P6, 7
Packing Information on P18, 19

03 2023/10/5 Modify

General Description on P1
Ordering Information on P2
Electrical Characteristics on P5
Application Information on P11

04 2024/6/7 Modify

Ordering Information on P2
Electrical Characteristics on P5, 6, 7
Application Information on P16
Packing Information on P20

05 2024/11/5 Modify

Electrical Characteristics on page 6

- Update EOC spec from 9%~11% to 5% ~15%
Packing Information on page19, 20

- Updated packing information
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