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Description
M62242FP is general purpose battery charger designed for 1-2 cell lithium-ion batteries.

Integrating the indispensable circuits for charge control and the interface with MCU ** allows for protections against
over-temperature, over-current, and over-voltage as well as charge control corresponding to the kind of battery by the
simplified component design.

Note: 1. Recommended MCU: M 34501

Features

o Built-in accurate reference voltage for full charge detection
(4.2 V £ 30 mV accuracy, prepared for 4.1 V battery voltage)

e Built-in 5V power supply for MCU

e Using with MCU, various charge flow are available.

e Small size 16-pin SSOP package

Application
Hand held equipments and general battery charger for other digital equipments, etc.
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Pin Arrangement

M62242FP
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10] TYPE
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(Top view)

Outline: PLSP0016JA-A (16P2E-A)

Pin Description

Pin No. Pin Name I/0 Function
1 SD | Charge ON/OFF pin.
L: charge on, H: charge off
2 CADJ | Charge current set pin.
Charge current depends on CADJ-pin voltage. For example,
e Setting current detection resistance (Rs) = 0.1 Q
e Amplification rate determined by the external resistances = 20 times
e CADJ-pin voltage = 1.62 V yields
Charge current = 600 mA (1.62 — 0.42 (offset) = 0.1 x Charge current x 20)
3 REF @) Reference voltage output pin.
REF-pin outputs 5.0 V reference voltage for MCU and other detector.
4 Vce — | Power supply.
5 VBAT (0] Battery voltage output pin.
DATA | Select pin of DATA output.
The output of DATA-pin depends on the - Input Output
7 S1 | conditions of S1, S2-pin. Pin n?.me S1|S2| DATA
. . Condition L H TYPE
(Noted right figure) " n ™
8 S2 o Other VDIF
9 TH | Battery temperature input pin.
Reference voltage divided by external resistance and thermistor is input to TH-pin.
10 TYPE | Input pin detecting the kind of battery.
Reference voltage divided by resistance detecting the kind of battery and external
resistance is input to TYPE-pin.
11 VSENSE Battery voltage input pin.
Charge voltage is controlled by the comparison between half of VSENSE-pin voltage
and 2.1V (inside reference voltage).
12 VDIF O | Charge current detection pin.
Amplified differential voltage, between the current detection resistor (Rs), with the
13 LBAT I | amplification ratio set by the external resistor between HBAT and LBAT is output to
VDIF terminal. Charge current is controlled by the comparison of VDIF-pin voltage and
14 HBAT ! CADJ-pin voltage.
15 GND — | Ground pin
16 ouT O | Output pin for charge control.
Constant voltage/current charge is done by controlling the gate voltage of external Pch-
Tr (PNP-TT).

REJO3F0241-0200 Rev.2.00 Sep 14, 2007

Page 2 of 8

RENESAS




M62242FP

Absolute Maximum Ratings
(Ta=25°C, Ve =8V, unless otherwise noted)

Item Symbol Ratings Unit
Supply voltage Vmax 16.0 \%
Power dissipation ** Pd 590 mw
Operating temperature Topr —-20to +75 °C
Storage temperature Tstg —40 to +125 °C
OUT pin driving current Idout 50.0 mA
REF pin output current Iref 10.0 mA

Note: 1. This is in the typical condition. (the velocity of the wind is 1 m/s) Power dissipation is changed by materials of
the assembled board and the velocity of the wind.

Electrical Characteristics
(Ta=25°C, Vcc =8V, unless otherwise noted)

Block Item Symbol Min Typ Max Unit Notes
Total Power supply Vce 5.3 — 15.0 \%
Circuit current lcc 1.0 2.0 3.0 mA
(normal mode)
REF-pin referential Vref 4.88 5.00 5.12 \% lout=5mA
voltage
Charge control voltage | Vchg 4.17 4.20 4.23 \% 4.2 V battery
(4.07) (4.10) (4.13) (4.1 V battery)
Aamp | VDIF-pin output offset | Vdifo — 460 — mV Set at 20 times
voltage
H, LBAT-pin input bias | Ihlb — 200 400 nA
current
VDIF-pin output Vdifdr 0.3 — Vce—0.3 \%
dynamic range
Bbuff | VBAT-pin input offset Vbato -5 0 5 mV
voltage
VSENSE-pin input lvsenseb — -50 -100 nA
bias current
VBAT-pin output Vbatdr 1.0 — Vee—0.3 \%
dynamic range
Cbuff | DATA-pin input offset Vdatao -5 0 5 mV
voltage
TYPE, TH, VDIF-pin Ittvb — 50 100 nA
Input bias current
DATA-pin output Vdatadr 0.3 — Vee—1.0 \%
dynamic range
Logic | S1, S2 "H" voltage Vlogich 1.0 — REF \% Same voltage when
S1, S2-pin are open.
S1, S2 "L" voltage Vlogicl 0 — 0.5 \%
Out OUT-pin output low Vout — — 0.6 \% lout = 30 mA
voltage
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Functional Description

(Each voltage written in following are set in application example)

The value of each timer, over-voltage, low-voltage, over-current and charge full-current etc, are set by MCU.

1. Function of Charging (SD ="L")

(1) Detection of the battery connection/the battery temperature.
When (S1, S2) = (H, L), TH-pin voltage is output from DATA-pin. TH-pin voltage is used for the detection of the
battery connection and battery temperature. MCU recognizes the battery connection and the battery temperature.
(Noted table 1.)

(2) Detection of the battery type
TY PE-pin voltage is detected to recognize a battery type. When (S1, S2) = (L, H), TYPE-pin voltage is output from
DATA-pin. The recognition of the battery type by MCU selects the suitable charge flow. (Noted table 1.)

Table 1 S1, S2, DATA Function

Input Output
Pin name S1 S2 DATA
Condition L H TYPE
H L TH
other VDIF

Note: DATA outputs 50 pus after S1 and S2 input

(3) Detection of battery voltage
Since VSENSE-pin voltage (the battery voltage) is always output to VBAT-pin, MCU can always detect the battery
voltage.

(4) Set and control of the charge current
This IC performs the constant charge current function to make CADJ-pin voltage equal to the value.

0.1 Q x charge current x 20 + offset voltage

Detecting the offset voltage by MCU after connecting a battery and revising give highly accurate minute current
detection. By changing CADJ-pin voltage after detecting the type, the temperature and the voltage of battery by
MCU, the charge current can be set arbitrary.
Notes: 0.1 Q: current detection resistance Rs

20: Amplification rate determined by external resistances connected to HBAT and LBAT-pin

(5) Control of charge voltage
Charge voltage is controlled by the comparison between the battery voltage and inside reference voltage.

(6) The charge completion
DATA-pin outputs VDI F-pin voltage (which corresponds to charge current) when (S1, S2) = (L, L) or (H, H). If
DATA-pin voltage drops below the charge compl etion voltage, MCU stops charging.

(7) Function of protect
In the following condition, MCU stops charging for battery protection by monitoring the VBAT-pin and the DATA-
pin voltage.
Example
— Battery voltage islessthan 1.0 V (Low-voltage NG)
— Battery voltage is more than 4.5 V (Over-voltage NG)
— Charge current is more than 1.2 A (Over-current NG)
— Battery temperature is less than —10°C and more than 60°C (Temperature NG)
— Non-charge completion an hour after charge starts (Charge time up)
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2. Function of Non-charge (SD ="H")

In each abnormal states, charge completion state and non-battery state etc, inputting "H" voltage from MCU to SD-pin
makes OUT-pin "H" and then the charge function of this IC stops.

3. Function of Recharge

VBAT-pin outputs VSENSE-pin voltage continually even after the charge completion. So MCU restarts charging if
V SENSE-pin voltage drops below the set voltage by self-discharge etc.
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Flow Chart (Noted Equ

ivalent Circuit)

<Function of MCU (M34501)>

Condition | LED Red |LED Green)|
Charge on off
NG on/off off No conn
Completion off on
Other off off

(81,82)=(L, L)

<Function of M62242FP>

DATA < TH outputs (Detection of battery connection)

DATA < TYPE outputs (Detection of

battery type)

Select resistance B (3.0 kQ2)

Select resistance B (3.0 kQ)

SD = L (Precharge start)
5 minutes timer start

@ over5m
Yes

DATA < VDIF outputs (Offset revising)

SD =L (Precharge start)
5 minutes timer start

VBAT >3.0V !
Yes

Select resistance D (15 kQ)
SD =L (Quick charge start)
1 hour timer start

Select resistance A (12 kQ)
SD =L (Quick charge start)

OUT "ON" charge start
208 mA charge constant current
(Precharge)

DATA « Output TH/VDIF-pin by turns.

(Detection of battery temperature/charge current)
VBAT <« Output VSENSE-pin voltage (Detection of battery voltage)

1 hour timer start

1 hour timer
over 1h

LT.1h

Ichg* <70 mA

VBAT <3.90V
arge

Rech

1 hour timer
over1h

Ichg* < 50 mA

SD = H (charge stop)

I

|

Yes |

VBAT <3.95V |
Recharge |

I

654 mA constant current
charge start (Quick charge)
763 mA constant current
charge start

(

Temperature < -10°C or > 60°C

VBAT >45Vor<1.0V,Ichg*>12A

Noted left is always NG

I —

)

SD = H (charge stop)

DATA-pin outputs TYPE/TH/VDIF-pin voltage by turns.

VBAT-pin always outputs VSENSE-pin voltage.

current when battery voltage is —10°C to 0°C or 50°C to 60°C.

VBAT > 4.5V, VBAT < 1.0V, VDIF >

battery temperature < -10°C or > 60°
Each detection is decided after coincidence of 3 reading every

0.1s.
Note Ichg*: Charge current

Charge stops after recognizing abnormal mode when

3.6 V (Ichg* > 1.2 A), time up,
C.

|
|
|
|
|
|
Resistance C (1.5 kQ) is selected to charge at 109 mA constant |
|
|
|
|
|
|

4.2 V constant

current voltage start

OUT ="H"
Charge completion

Time

OuT ="H"
Charge stop

Charge current

208 mA constant
current charge
(Precharge)

654 or 763 mA
constant

~_ current charge
. (Quick charge)

4.2 V constant
voltage charge

25Vor3.0V

VSENSE-pin voltage
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Equivalent Circuit

e O O

AMA

10 kQ

~out HBAT
Vee 0.10Q(Rs)
) LBAT
VDIF
AD VBAT VSENSE
AD DATA M62242FP
Voo + REF TYPE M
MCU 30k A i
= TH !
(M34501) %A ! |
A‘IAVA‘I CADJ Rt Rr
B s1 s2 GND l i
P A 12kQ ' ;
C B30k R
D C:1.5kQ
D: 15 kQ
REJO3F0241-0200 Rev.2.00 Sep 14, 2007 :{ENESAS

Page 7 of 8




M62242FP

Package Dimensions

Previous Code

[ MASS[Typ]]

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

PLSP0016JA-A |

16P2E-A

| 0069 |

He

RARAARF

IEEXLLEL

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 01 ] 02
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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RenesasTech nOIOgy Corp. Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

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, operating 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 rer)roduced or duplicated, in any form, in whole or in part, without prior written a[g)roval 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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