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Description

M62253BGP is a charge control |C dedicated to Lithium-ion batteries. Constant current/voltage charging suitable for
Li-lon batteries are available by utilizing on-chip current/voltage control circuits.

It also includes charge inhibit function for over discharged battery and charge control function detecting battery
temperature, allowing for easy configuration of Li-lon battery charging circuit.

Features

Availablefor 4.2 V battery

High precision reference voltage 4.2 V + 30 mV

Constant current and constant voltage charging

Charge compl etion detection voltage settable by external resistors

Charging inhibit and protection function for over discharged battery

Charging inhibit and protection function for both high and low temperature battery
Dua LED indications monitoring charging status

Recharging function (LED2 remains turned on after recharging)

Delay circuit to prevent erroneous detection

Applications

Li-lon battery charger for hand-held instruments such as cellular phones and notebook computers
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M62253BGP

Pin Arrangement

M62253BGP

LED1

S E L E R

LED2

(Top view)

Outline: PLSP0016JA-A (16P2E-A)

Pin Description

Pin No. Pin Name Function
1 TiN Temperature sensing input (also battery connecting detection input)
2 C3 Delay time setting for temperature sensing (Tpd =49 ms @ 0.1uF)
3 ADJ Charge completion detection voltage setting
(One fifth of ADJ terminal voltage is equal to charge completion detection voltage.)
4 Vob Reference voltage output  Vpp =4.53 V
5 Vce Power supply
7,8 LED1, 2 LED driver outputs (opened collector)
LED1 for during charge, LED2 for completion of charge
9 C1 Delay time setting for voltage sensing (Tpd = 1.06 s @ 2.2 uF)
10 Cc2 Delay time setting for current sensing (Tpd =1.15s @ 2.2 uF)
12 GND Ground
13 Vsense Battery output voltage sensing input
14 SENSE- Charging current sensing input (connect to lower voltage node)
15 SENSE+ Charging current sensing input (connect to higher voltage node)
16 ouT Charger output (opened collector)

Absolute Maximum Ratings

(Ta= 25°C, unless otherwise noted)

Item Symbol Ratings Unit Condition
Supply voltage Vee 16 \%
Output current lout 30 mA
Applying voltage to SENSE pin Vsense Vce \%
Applying voltage to Ty pin VTin Vee Vv
Power dissipation Pd 300 mwW Ta=25°C
Thermal derating Ko 3.0 mwW/°C | Ta>25°C
Operating temperature Topr —20 to +85 °C
Storage temperature Tstg —40 to +125 °C
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M62253BGP

Electrical Characteristics

(Ve =120V, Vgnse = 3.6 V, Ta= 25°C, unless otherwise noted)

Blocks Item Symbol Min Typ Max Unit Condition
All Supply voltage Vee 5.0 — 15.0 \%
device Current consumption lec — 7 — mA | LED is off
Vob Vpp output voltage Vbp 4.30 4.53 4.76 \%
Voltage Charge start voltage VTHchgon 1.44 1.54 1.64 \%
detection | Quick charge start voltage VTHgehgon 2.97 3.07 3.17 \Y
Output voltage setting VOchg 4.17 4.20 4.23 \% During a charge
Recharge start voltage VTHrchgon 3.89 3.99 4.09 \% At charge completion
Vsense terminal input current | inVSENSE | -2.0 — 2.0 pA
Current Charging current setting IseT1 15 26 37 mV | 156V <battery V. <3.07V
detection | voltage 1
Charging current setting IseT2 232 256 280 mV | 5.0V <Vcc<80V
voltage 2 3.07 V< battery V.<4.2V
237 256 275 mV | 80V<Vcc<150V
3.07 V<battery V.<4.2V
Charge completion detecting | ltHchgoff 15 26 37 mV | Vadj=0.13V
voltage
Charge completion detecting | ItHchgoft 75 100 125 mV | Vadj=0.5V
voltage
Input current into SENSE+ lINSENSE+ — 60 85 pA | During a charge
pin
Input current into SENSE— lINSENSE- — 60 85 pA | During a charge
pin
LED LED1 pin saturation voltage VoHLED1 — — 0.4 \% ILED1 =10 mA
LED?2 pin saturation voltage VoHLED?2 — — 0.4 \% ILED2 = 10 mA
Tin T pin upper threshold voltage 1 | VrhintHa 3.11 3.21 3.31 \% Vpp =4.53V
Tin pin lower threshold voltage 1 | Vrrintia 1.39 1.49 1.59 \%
Tin pin upper threshold voltage 2 | VrrintH2 3.13 3.23 3.33 \%
Tin pin lower threshold voltage 2 | Vrhinee 1.49 1.59 1.69 \%
Input current into Ty pin lintin -1.0 — — pA
ouT Output pin saturation voltage | Vonour — 1.0 2.0 \% lout =20 mA
Output pin leak current ILouT — — 1.0 pA | Vour=15V
C1 Delay time for voltage tdc 0.76 1.06 1.36 S At recharge C1 = 2.2 uF
detection
Cc2 Connect/disconnect detection | tdespeT1 0.82 1.15 1.48 S 4.2V con. voltage
timel output period
C2=22uF
Delay time for current tdiper 0.82 1.15 1.48 S C2=22pF
detection
Delay time for LED switch tdiLeo 1.56 2.21 2.86 S C2=22uF
over
Discharging time tdcng 30 90 — ms | C2=22uF
(after current detection)
C3 Delay time for temperature tdcs 34 49 64 ms | C3=0.1uF
detection
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Functional Description

(1) Detection of connection/disconnection of battery
Connection/disconnection of battery is detected via Ty pin. The detection is performed by external resistor and
thermistor using the regulated 4.53 V of Vpp terminal.
When T,y terminal voltage is between 1.49 V and 3.21 V, battery is confirmed to be connected according to the
internal setting.

When Ty terminal voltageis 1.49 V or less, or 3.21 V or more, charge isinhibited owing to possibilities of battery
din connection or unusual battery temperature.

— Charging start conditions (when battery is confirmed to be connected)
Charging voltage is set to 4.2 V when battery connection is confirmed.
1.15 second (C2 = 2.2 uF) later, the voltage is changed to 1.46 V to detect battery voltage. (Voltage detection is
not done until the voltage is changed to 1.46 V.)
During 4.2 V constant voltage output, the voltage drop by current detecting resistor is limited to 256 mV.
When battery voltage is between 1.54 V and 4.2 V, constant current charge gets started.
In the case the voltage is 4.2 V or more, 4.2 V constant voltage charging starts to monitor charging current.

(2) Constant current control block and current detection
Charging current is measured between SENSE+ and SENSE- terminals so that constant current control is performed.
Current sensing resistor voltage drop is set as follows:
When battery voltage is between 1.54 V and 3.07 V, voltage drop is set to 26 mV.
When battery voltageis 3.07 VV or more, voltage drop is set to 256 mV.
When charge current is detected and battery voltageis 4.1 V or more, and the above voltage drop of less than one
fifth of ADJterminal voltage continues for 1.15 second (C2 = 2.2 uF) during constant voltage charging, completion
of chargeis confirmed and then output changes to constant voltage of 1.46 V.

(Preventing function of erroneous detection works.)

(3) Constant voltage control block
Battery voltage and output voltage is measured via V gense terminal .
When battery voltage rises up to 4.2 V or more by constant current charging, 4.2 V' constant voltage control starts
instead.
When the above voltage drop of less than one fifth of ADJterminal voltage continues for 1.15 second (C2 = 2.2 uF)
during constant voltage charging, charge completion is confirmed and then output changes to constant voltage of
1.46 V. (The preventing function of erroneous detection works.)

(4) Voltage detection block
When battery voltage monitored viathe V ey terminal is 1.54 V or less, charging isinhibited by confirming that
battery is over discharged or shorted battery is connected.
When battery voltageis 1.54 V or more, following two charging current values are to be set according to the battery
outputs:
When battery voltage is between 1.54 V and 3.07 V, current measuring resistor voltage drop is set to 26 mV. When
battery voltage is 3.07 V or more, above voltage drop is set to 256 mV.
When battery voltage rises up to 4.2 V during the constant current charging, constant voltage charging gets started.
When battery voltageis 3.99 V or lessfor 1.06 second (C1 = 2.2 uF) after charge completion, recharging will start.
(Prevention function of erroneous detection works.)

(5) Temperature detecting block
Temperature detection is done through Ty terminal. Detecting battery temperature is accomplished by external
resistor and thermistor using the regulated 4.53 V of the Vpp terminal.
When Ty voltage is between 1.49 V and 3.21 V, measured temperature is regarded as normal according to internal
setting, then charging will start. When Ty voltageis 1.49 V or less, or 3.21 V or more, charging is inhibited due to
the decision of the unusual battery temperature.
When T,y voltage goes down to 1.49 V or less after charging starts, charging stops until Ty voltage rises up to 1.59
V or more. (It has hysteresis corresponding to battery temperature range of 2.5°C.)
Temperature detection is completed after 49 ms (C3 = 0.1 uF) halt of detection voltage. Preventing function of
erroneous detection works.)
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(6) Regulated power supply block
Regulated 4.53 V isprovided at Vpp terminal. Detecting battery temperature is done by this regulated voltage
together with external resistor and thermistor.

(7) Output block
External PNP transistor should be connected to OUT terminal because of an opened collector output circuit
configuration.
Maximum output current is 30 mA, so charging can be done with charging current up to 30 mA multiplied by hFE
of external transistor.

(8) LED driving block
Output configuration of this block is opened collector by NPN Tr.
Charging states are indicated by using two LEDs. LED1 is on during charge, LEDZ2 is on at the completion of
charge, where "on" refersto turning on of LED, "off" turning off of LED.
LED indication changes from "charge" to "completion of charge" 2.21 second (C2 = 2.2 uF) after the completionis
confirmed by monitoring the charging current.
Once charge completion isindicated (LED1 = OFF, LED2 = ON), LED1 continues to be OFF, and LED2 continues
to be ON until non-connection of battery is confirmed at T,y terminal. Such is also the case with the period for
recharging.
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Flowchart for Charging

Notes:

LED1: OFF
LED2:

1.

Insert Battery]

Charge inhibit
charge off

LED1: turned OFF
LED2: turned OFF

Delay CKT. for temp.
detect is start to action

After 49 ms

No

149V <VTN<3.23V

LED1: turned ON and
Const. current charge: 256 mA or
Const. voltage charge: 4.2 V (during 1.15's)

Charge inhibit
charge off

LED1: turned OFF
LED2: turned OFF

Const. current charge: 250 mA

Check battery voltage

3.07V < Vbatt<4.2V
4.2V or more

Const. voltage charge: 4.2 \/

less than 1.54 V

3.07V < Vbatt <42V

less than 3.07 V

{

Const. voltage output:
1.46 V (during 106 ms)

4.2 V or more
Check battery voltage

1.54V < Vbatt <42V

Check battery voltage

1.54 V < Vbatt < 3.07 V

Const. current charge: 26 mA
e ——y

Check battery voltage

3.07 V or more

Check charge current

charge

Const. voltage charge: 4.2V

Check charge current

charge
completion
current or more

charge completion
current or less

Delay CKT. for current
detect is start to action

!

Charge current:
charge completion current
or less (pass to 1.15 s)

Stop the charge
(to change output voltage
t0 1.46 V)

completion
current or more

charge completion
current or less

Delay CKT. for current
detect is start to action

Charge current:
charge completion current
orless (pass to 1.15 s)

(to change output voltage to 1.46 V)

!

Stop the charge |

Complete charge (charge OFF)

ON * passed 1.06 s

LED1: turned OFF, LED2: turned ON

Check battery voltage

3.99 Vor less

Delay CKT. for current
detect is start to action

Battery voltage
3.99V or less
(pass to 1.06 s)

Flowchart of temp. detect. (with hysteresis) during charge

When high temp.

Const. current or
Const. voltage charge.
(1 49V<VT.N<323V)

Delay CKT. for temp.
detect is start to action

After 49 ms
VTin<1.59V

Delay CKT. for temp.
detect is start to action

After 49 ms
149V <VTp

When low temp.

Const. current or
Const. voltage charge.
(1 49V <VTN<3.23V)

Delay CKT. for temp.
detect is start to action

After 49 ms
321V < VTN

Delay CKT. for temp.
detect is start to action

After 49 ms
VTin<3.23V

The voltage, current, and time values depend on application circuit.

Chage completion current = one fifth ADJ voltage/Rsense

REJO3F0243-0200 Rev.2.00 Sep 14, 2007
Page 6 of 12

RENESAS




M62253BGP

Functional Timing Diagram
(The component Values are the Same as those of the Application Circuits)

(1) Battery Connecting/Disconnecting Detection Timing

Battery is connected

Y

42V T
Output 49
voltage ms
146V
- 4 ,,,,,,,,,,,,,,,,, P e
B 1.15s |
Voltage detection : % 106 ms
Current detectioﬂ ‘4»

Charge starts

(2) Battery Temperature Detection Timing

Battery
temper.

45°C 7
42.5°C

3°Ct---,
2.5°C i

! ! | | | |
49 MS 1<t 49 ms ! 49ms e 49ms ‘u—u‘
! ! | i i
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(3) Timing Diagram During a Charge

R

Battery 3.99V 7

voltage
3.07V 7

1.54V J

Completion of detecting

the battery temper. ™| | Constant Constant Constant Completion ‘ Recharging
T1se - current current voltage of charging | (Constant
’ Lo charging charging charging ! current
N i .
L1 1106ms , charging)
I 26 mA 256 mA Vo=4.2V Vo=146V | 256 mA
L - - -
S . ‘
Charging ! | : 1.15s
current : 1 !
ADJ voltage/5/RSENSE |~~~ - o T —
0 , !
1 1 1.06
| -
Charge ON  ------ | —
LED1 (Red) OFF — I
ON . A aW o 1
LED2 (Green) o [
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The Application Circuit

Note: The following thermistor is recommended.

Maker: ISHIZUKA DENSHI
Type: 103HT
Characterigtic: 10 kQ) at 25°C

(1) When Thermistor is Located in Battery Pack

OE out
Constant current
control

A
Wy
A

ISET  ISENSE-

[

OE OUT |—

ISENSE+|

A
Wy

A
Wy

Thermistor

>—1 SENSE-
L Constant voltage D}
=307V L] control
GD >4 >o— VSET  vsense %
2154V ’ l ysense
=
7 Erroneous Current to Vop pin
LED2 revontio detection
Y ( I = to Vpp pin
~— 10 kQ
LED1
4 [N
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(2) When Thermistor is Located in Charger or Thermistor is not Used (For Your Reference)

o

A
Wy

+ +
1uF 224F
C1 Vee
J

A4
ouT
— Je our >
Constant current j_
con

@

trol

1 V=399V ISENSE+[——
. Eraneons ISET  jsense- SENSE+ |
| prevention D}
|- p oE OUT [~
T —
>—‘ 4D Constant voltage SENSE

A
Wy

A
Wy

A
A
Wy

>
102

control v

A\
A%
YI
? \

|

VSET
VSENSE
> 154V i l \VSENSE %
7 Erroneous Current To Vop terminal
il proveniion
LED2 (=2
I i Battery
LED1 /—'j
V/ ¢ detection
prevention
)
GND c3
0.1 uF 2
Note: Replace this resistor with thermistor
when thermistor is located in charger.
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How to Set Quick Charge Current and Charge Completion Detection Current

(1) How to set quick charge current (1qchg)
Quick charge current (Iqchg) depends upon RSENSE.
Set the value of RSENSE by putting Iqchg required into the formula below.

RSENSE [Q] = charge current setting voltage 2 / Igchg [mA] =256 mA / Iqgchg [mA]
, Where pre-charge current is given by:
Pre-charge current = charge current setting voltage 1 / RSENSE =26 mV / RSENSE

(2) How to set charge completion detection current (Icomp)
Charge completion detection current (Ilcomp) depends upon RSENSE and ADJ terminal voltage (Vadj).
Set ADJ terminal voltage by putting charge completion detection current required and RSENSE given by (1) into
the formula below.

Vadj [V] =5 x RSENSE [Q] x Icomp [A]
, Where the constant 5 isinternally fixed.

Note: Refer to the chart below for setting RSENSE and ADJ terminal voltage.
(Chart below shows the relationship between ADJ terminal voltage (Vadj) and charge completion detection
current (Ilcomp).)

ADJ Term. Volt. Setting

Quick charge 256 mA 450 mA 512 mA 700 mA
Rsense 10 0.56 Q 0.50 Q 0.36 Q
Charge comp. current Icomp 26 mA 100 mA | 130mA | 100 mA | 130 mA | 100 mA | 130 mA
ADJ term. voltage Vadj =5 x Rs x Ilcomp | 125mV | 280 mV | 364 mV | 250 mV | 325mV | 180 mV | 234 mV

Note: Several 10 kQ or around is recommended for the total resistor value R1 and R2 for ADJ.

How Icomp Relates itself to Vadj

Rsense = 1 Q (quick charge current = 256 mA)

‘ |
1000 ‘
Rsense = 0.50 Q (quick charge current = 512 mA)
< 750 i
é |~ Rsense =0.36 Q (quick charge current = 700 mA)
= 500
ge]
g //
250 /
// Note: Set charge current setting voltage 2 to be
0 - greater than charge current setting voltage 1.
0 50 100 150 200 250 300
Icomp (mA)
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Package Dimensions

Previous Code

[ MASS[Typ]]

JEITA Package Code |  RENESAS Code |
P-LSSOP16-4.4x5-0.65 |

PLSP0016JA-A |

16P2E-A

| 0069 |

He

RARAARE

EIXLIL

Index mark

b

Detail F

NOTE)

1. DIMENSIONS "*1" AND "*2"

DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "3" DOES NOT
INCLUDE TRIM OFFSET.

ference| Dimension in Millimeters

Symeol [ Min | Nom| Max
D |49 50] 51
E | 43|44 |45

A2 | — [115] —
A | — | — 145
A1 0 01102
bp |0.17]0.22 ]0.32
¢ [013]0.15] 0.2
6 0° | — | 10°
He | 6.2 | 6.4 | 6.6
e 10.53]0.65]0.77
y — | — 10.10
L ]o3]05]07
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Notes:
1.

1

o

11.

12.
13.

This document is provided for reference purposes only so that Renesas customers may select the appropriate Renesas products for their use. Renesas neither makes
warranties or representations with respect to the accuracy or completeness of the information contained in this document nor grants any license to any intellectual property
rights or any other rights of Renesas or any third party with respect to the information in this document.
Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising out of the use of any information in this document, including,
but not limited to, product data, diagrams, charts, programs, algorithms, and application circuit examples.
You should not use the products or the technology described in this document for the purpose of military applications such as the development of weapons of mass
destruction or for the purpose of any other military use. When exporting the products or technology described herein, you should follow the applicable export control laws
and regulations, and procedures required by such laws and regulations.
All information included in this document such as product data, diagrams, charts, programs, algorithms, and application circuit examples, is current as of the date this
document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas products listed in this document,
please confirm the latest product information with a Renesas sales office. Also, please pay regular and careful attention to additional and different information to be
disclosed by Renesas such as that disclosed through our website. (http://www.renesas.com )
Renesas has used reasonable care in compiling the information included in this document, but Renesas assumes no liability whatsoever for any damages incurred as a
result of errors or omissions in the information included in this document.
When using or otherwise relying on the information in this document, you should evaluate the information in light of the total system before deciding about the applicability
of such information to the intended application. Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any particular
application and specifically disclaims any liability arising out of the application and use of the information in this document or Renesas products.
With the exception of products specified by Renesas as suitable for automobile applications, Renesas products are not designed, manufactured or tested for applications
or otherwise in systems the failure or malfunction of which may cause a direct threat to human life or create a risk of human injury or which require especially high quality
and reliability such as safety systems, or equipment or systems for transportation and traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or
undersea communication transmission. If you are considering the use of our products for such purposes, please contact a Renesas sales office beforehand. Renesas shall
have no liability for damages arising out of the uses set forth above.
Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

1) artificial life support devices or systems

2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who elect to use Renesas products in any of the foregoing
applications shall indemnify and hold harmless Renesas Technology Corp., its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
You should use the products described herein within the range specified by Renesas, especially with respect to the maximum rating, ogerating supply voltage range,
movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or damages
arising out of the use of Renesas products beyond such specified ranges.

. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific characteristics such as the occurrence of failure at a certain

rate and malfunctions under certain use conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and injury or damage
caused by fire in the event of the failure of a Renesas product, such as safety design for hardware and software including but not limited to redundancy, fire control and
malfunction prevention, appropriate treatment for aging degradation or any other applicable measures. Among others, since the evaluation of microcomputer software
alone is very difficult, please evaluate the safety of the final products or system manufactured by you.

In case Renesas products listed in this document are detached from the products to which the Renesas products are attached or affixed, the risk of accident such as
swallowing by infants and small children is very high. You should implement safety measures so that Renesas products may not be easily detached from your products.
Renesas shall have no liability for damages arising out of such detachment.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written approval from Renesas.

Please contact a Renesas sales office if you have any questions regarding the information contained in this document, Renesas semiconductor products, or if you have
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