To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI <STD-Linear ICs>

M62253BGP

Charge Control IC for Li-lon Batteries

General Description

ME2Z253AGP is a charge control IC dedicated to Lithium-ion batteries.

Constant cumentfvoltage charging suitable for LiH on batteries are
available by utilizing on-chip currentfvoltage 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-ion battery charging circuit.

Features

*Available for 4.2V battery

"High precision reference voltage 4 2 + 30m'Y

*Zonstant cumrent and constant voltage charging

*Zharge completion detection voltage settable by exteranl resistors

*Zharging inhibit and protection function for over discharged battery

*Zharging inhibit and protection function for both high and low
temperature battery

"Dual LED indications monitoring charging status

"Recharging function (LED2 remains tumed on after recharging)

"Delay circuit to prevent ermoneous detection

Applications

Specs. are subject to change without notice.

Pin Configuration (Top view)
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Package Outline : 16FP2E

LiHion Battery Charger for hand-held instruments such as cellular phones and notebook computers
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MITSUBISHI <STD-Linear ICs>

M62253BGP

Charge Control IC for Li-lon Batteries

1. Pin Description

Pin No. [ Symbol Function
1 TIN Temperature sensing input{also battery connecting detection input)
2 C3 Delay time setting for temperature sensing (Tpd = 49ms @ 0.1uF)

Charge completion detection voltage setting
3 ADJ (one fifth of ADJ terminal voltage is equal to charge completion detection voltage.)

Reference voltage output

4 VDD VDD = 4.53V
5 Vee  [Power supply
LED driver outputs (opened collector)
7.8 LED1,.2 LED1 for during charge, LED2 for completion of charge
9 C1 Delay time setting for voltage sensing (Tpd = 1.06s @ 2.2uF)
10 C2 Delay time setting for current sensing (Tpd = 1.15s @ 2.2uF)

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)

2. Absolute Maximum Ratings (Ta=25deg, unless otherwise noted)

Symbol Parameter Condition Ratings Unit
Vee Supply voltage 16 V
louT [ Output current 30 mA

VSENSE| Applying voltage to SENSE pin Vce V
VTIN | Applying voltage to TIN pin Vee V

R Power dissipation Ta = 25deg 300 mv
Ktheta | Thermal derating Ta > 25deg 30 mv/deg
Topr [ Operating temperature -20to +85 deg
Tstg Storage temperature -40 to +125 deg
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MITSUBISHI <STD-Linear ICs>

M62253BGP

Charge Control IC for Li-lon Batteries

3. Electrical characteristics
(Vece=12.0V, VSENSE=3.6V, Ta=25deg, unless otherwise noted)

Blocks Symbol Parameter Condition y Limits Unit
Min. | Typ. | Max.

All Vce Supply voltage 50 150 v
device lcc Current consumption LED is off 7 mA
VD Voo |VDD output voltage 430 453|476| V

VTHchgon [Charge start voltage 144 [154 1164 | V

VTHqchgon |Quick charge start voltage 297 | 307|317 V

Voltage Vo chg Output voltage setting during a charge 417 | 4.20| 4.23| v

Detection :

VTHrchgon |[Recharge start voltage at charge completion 389 (399|409 V
linVSENSE|VSENSE terminal input current 20 — | 20 | uA

ISET1 Charging current setting voltage 1 156vV<battery ¥V <3.07V 15 26 37 | mV

5.0V<¥ao<8 0V

IsET2 Charging current setting voltage 2 Zgz\;t;iijr:;vﬂzv 252 | 256 ] 250 | mV

3.07V<battery V <4 2V 237 | 256 | 275 | mV

gg{ggglton ITHchgoff Charge completion detecting voltage Vad=0.13V 15 26 37 mvy
ITHchgoff Charge completion detecting voltage Vadi=0 5 75 100 | 125 | mV

lINSENSE+  [Input current into SENSE+ pin during a charge — | 80 85 | uA

[INSENSE-  [Input current into SENSE- pin during a charge — | 80 85 | uA

LED VoHLED1 |LED1 pin saturation voltage ILED1=10mA — | — | 04| V
VVoHLED2? |LED2 pin saturation voltage ILED2=10rm, — | — |1 04| V

VTHINTHT |TIN pin upperthreshold voltage 1 3111321331 V

VTHINTLT |TIN pin lower threshold voltage 1 139 (1491 159 v

- VoD=4.53V

TN VTHINTHZ |TIN pin upperthreshold voltage 2 3131323 333 v
VTHINTL2 |TIN pin lower threshold voltage 2 1491 159|169 VvV

linTin Input current into T IN pin -1.0 uA

VoHout |Output pin saturation voltage louT=20mA 10 [ 20 [ V

T lLouT Qutput pin leak current Vour=15V 1.0 | uA
CH tdC1 Delay time for voltage detection |at recharge C1=2.2uF (076 | 1.06]| 1.36]| s

td BDET Conned/disconnect detection time1 ?;S\i ;o;u;oltage QUpLERLrod 08211151 1.48 s

tdIDET Delay time for current detection |(c2 =2 2uF 0821115 1.48| s

c2 tdILED Delay time for LED switch over |2 =22yF 156 | 221|286 s
td chg Discharging time C2=2 2uF (after current detection) 30 90 ms
C3 tdcs Dielay time for temperature detection C3 =0.1uF 34 49 64 | ms
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MITSUBISHI <STD-Linear ICs>

M62253BGP

Charge Control IC for Li-lon Batteries

4. Functional Description

(1) Detection of connection/disconnection of hattery

Connection/disconnection of battery is detected via TIN pin. The detection is performed by external
resistor and thermistor using the regulated 4.53V of VDD terminal.

When TIN terminal voltage is between 1.49V and 3.21V, battery is confirmed to be connected
according to the internal setting.

When TIN terminal voltage is 1.49V or less, or 3.21V or more, charge is inhibited owing to possibilities
of battery dinconnection or unusual battery temperature.

Charging start conditions (when battery is confirmed to be conncted)

Charging voltage is set to 4.2V when battery connection is confirmed.

1.15second (C2 = 2.2uF) later, the voltage is changed to 1.46V to detect battery voltage will be
(Voltage detection is not done until the voltage is changed to 1.46V.)

During 4.2V constant voltage output, the voltage drop by current detecting resistor is limited to 256mV.
When battery voltage is between 1.54V and 4.2V, constant current charge gets started.

In the case the voltage is 4.2V or more, 4.2V 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 1.54V and 3.07V, voltage drop is set to 26mV.

When battery voltage is 3.07V or more, voltage drop is set to 266mV.

When charge current is detected and battery voltage is 4.1V or more ,and the above voltage drop of
less than one fifth of ADJ terminal voltage continues for 1.15sec(C2 =2.2uF) during constant voltage
charging, completion of charge is confirmed and then output changes to constant voltage of 1.46V.
(Preventing function of erroneous detection works.)

(3) Constant voltage control block

Battery voltage and output voltage is measured via VSENSE terminal.

When battery voltage rises up to 4.2V or more by constant current charging, 4.2V constant voltage
control starts instead.

When the above voltage drop of less than one fifth of ADJ terminal voltage continues for 1.15sec(C2 =
2.2uF) during constant voltage charging, charge completion is confirmed and then output changes to
constant voltage of 1.46V. (The preventing function of erroneous detection works.)
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MITSUBISHI <STD-Linear ICs>

M62253BGP

Charge Control IC for Li-lon Batteries

{4) Voltage detection block

When battery voltage monitored via the VSENSE terminal is 1.54V or less, charging is inhibited by
confirming that battery is over discharged or shorted battery is connected.

When battery voltage is 1.54V or more, following two charging current values are to be set according to
the battery outputs:

When battery voltage is between 1.54V and 3.07V, current measuring resistor voltage drop

is set to 26mV. When battery voltage is 3.07V or more, above voltage drop is set to 256mV.

When battery voltage rises up to 4.2V during the constant current charging, constant voltage charging
gets started.

When battery voltage is 3.99V or less for 1.06sec(C1 =2.2uF) after charge completion, recharging will
start. (Prevention function of erroneous detection works.)

(3) Temperature detecting block

Temperature detection is done through TIN terminal. Detecting battery temperature is accomplished
by external resistor and thermistor using the regulated 4.53V of the VDD terminal.

When TIN voltage is between1.49Vand 3.21V, measured temperature is regarded as normal according
to internal setting, then charging will start. When TIN voltage is 1.49V or less, or 3.21V or more,
charging is inhibited due to the decision of the unusual battery temperature.

When TIN voltage goes down to1.49V or less after charging starts, charging stops until TIN voltage
rises up to 1.59V or more. (It has hysteresis corresponding to battery temperature range of 2.5deg.)
Temperature detection is completed after 49ms(C3 =0.1uF) halt of detection voltage. Preventing
function of erroneous detection works.)

{6) Regulated power supply block
Rregulated 4.53V is provided at VDD 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 30mA, so charging can be done with charging current up to 30mA
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, LED2 is on at the
completion of charge, where "on" refers to turning on of LED, "off" turning off of LED.

LED indication changes from "charge" to "completion of charge" 2.21sec (C2 =2.2uF) after the

completion is confirmed by monitoring the charging current.
Once charge completion is indicated(LED1=0OFF, LED2=0ON), LED1 continues to be OFF, and LED2
continues to be ON until non-connection of battery is confirmed at TIN terminal. Such is also the case

with the period for recharging.
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M62253BGP

Charge Control IC for Li-lon Batteries

2. Flowchart for chargin
ging [Insert Battery J Note1: The voltage, current ,and time

values depend on application circuit.
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Charge Control IC for Li-lon Batteries

6. Functional Timing Diagram
(The component values are the same as those of the application circuits)

(1) Battery connecting/disconnecting (2) Battery temperature detection timing
detection timing

battery is connected

Battery
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Output - A9ms 45ceg
voltage B
1.46Y 1158 ' 42 5deg :
J]\.J 13 ; : :
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R ' N
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-.[--|-||

Current detection _[
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(3) Timing diagram during a charge

e R e e S e S R e S e
e e
Battery : : :
voltage ; : :
T == : : :
: : : 11,065
154Y A mmmmmmmmm e e : : : ke
= ; E : : 5
Completion of detecting _ . . : Constant ! Constant : Constant ! . tRecharging
the battery temper Ty current : current : voltage : Completion 1 ¢ Constant
ry per. 1155 damt | e : - { h g L of charging E(current )
L et g chargin i charging : chargin : : .
P o6ms o o : e { \ charging
Y 26 b osamA ot . ¥ e !
Pty _-__-__--.'T.--__-__)!.‘_________):(_-_\i’il__‘lQ_\{__.).E‘_V_O___1_-‘_@*‘_)?____2_5_6_'”05___)
2%mA i+
Charging :
current :
ADJ voltage/S/IRSENSE T ——-—-F-- e 2D
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M62253BGP

Charge Control IC for Li-lon Batteries

7. The Application Circuit

Note : The following thermistor is recommended.

Maker : ISHIZUKA DENSHI

Type :103HT
Characteristic :10kOhm at 25deg

(1) When thermister is located in battery pack

+
W ZZT %22&
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g Tt S
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4 .53
4142300 iD CE auT ouT
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Erroneous control s —
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Charge Control IC for Li-lon Batteries

(1) When thermister is located in charger or thermister is not used
(For your reference)

oIl SENSEL
L SET  IBENSE-

Lk A

AMA

—
-+ +
14F 224F
oD 1 oo
egulated Suppl iE‘hDE ouT| )
153 Cotsttenmet

2 I_

’DE
Coitrtuotag

contml
- WSET
WESENSE

Emienls
D tection
Prenention

Erfole 015
Detection
B reuention

Note: Replace this resistor with thermister
when thermister is located in charger.
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8. How to set quick charge current and charge completion detection curmrent

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

RSENSE[ohm]=charge current setting voltage2 / Ilgchg[mA]=256mA / Igchg[mA]
where pre-charge current is given by:

Fre-charge cumrent=charge current setting voltage1 / RSENSE=26mV / RSENSE

(2) How to set charge completion detection current{lcomp)
Charge completion detection current(lcomp) 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]=5XRSENSE[ohmxlcomp[A], where the constant 5 is internally fixed.
* 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 curmrent({lcomp).

[ADJterm.voIt. setting ]

Quick charge 286mA 480mA 212mA 700mA
Rsense 1ohm 0.56ahm 0.50ahm 0.360hm
Charge comp. currentleemp|  28mA 100mA | 130ma | 100ma | 130ma | 100ma | 130ma

ADJ term. voltage
Wadi = 5 % Rs xl comp 125mY 280mY J6dmy 250mY 328mY 180m* 234my

Several 10Kohm or around is recommeded for the total resistor value
R1and R2 for ADJ.

[ How Icomp relates itself to Vadj ]

' L 1 1 tRsense=Tohm{quick charge cumrent=256mA.)
L L L

1000 gk So R

750

500

WVadj [m]

250

0 50 100 150 200 250 300
lcomp  [mA] Mote: Set charge curent setting voltageZ to be
greaterthan charge current setting voltage1.
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