RENESAS Datasheet
R2A20050ANS

Lithium-ion battery charger control IC May 72013

Description

R2S20050ANS is a semiconductor integrated circuit designed for Lithium-ion battery charger control IC.
Built-in constant current and constant voltage control circuit allows for charging Lithium-ion battery.

Features
- Available for 4.2V battery
- Built-in high accuracy reference voltage (charge voltage) 4.20V+30mV/(at Ta=25degC)
- Constant current and constant voltage control function
- Battery connection detection function
- Built-in adaptor detection function
- Built-in recharge function
- Built-in thermistor interface for battery temperature detection
- Built-in chip temperature detection function
- Substantial protection functions
- Safety timer
- Overdischarge protection
- Overvoltage protection
- Charge prohibition protection for overvoltage and overdischarge battery.
- Thermal shutdown function
- Erroneous detection protection
- Built-in LED display function

Application

For DSC, cellular phone, PDA, portable memory audio player, handheld game machine, and others.

Pin arrangement
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R2A20050ANS

Block Diagram

*) Path-transistor includes the function that prevents negative current from BAT to VCC.
VCC BAT
-
Iy -
T
Gate control
o circuit VSENSE
RICHG VSENSE VSENSE
> T<]£\He
Vref
CV control
ADP CC control > f
Vref Adaptor
detection
Reference voltagef— \/ref :
PR X logicvdd Vref
Bias circuit | Jogicvdd v = VSEN_SE_
\Velo) UVLO Over voltage o
Vref VSENSE detection < ﬂ’ | o
Recharge
) o—
Ch\;a(;?tz ;;art Charge detection ﬂ‘
GND RICHG Logic ) i_"
Vre Completion current Completion voltage o—
E :l —_ ompletion detection ﬂ'
detection Charge control P §
Timer Trickle/quick charge -
LED control switch detection ﬂ- %
vbb [ H vop — vop VDD
-
vee High temperature
detectiol
Vref
Low temperature
< I detection
LED
TH
osc
Rosc
Pin description
Protection Diode
No Pin Name 110 Function
Positive Negative
1 VCC | Power supply & charge transistor input - GND
2 Rosc (e} Oscillation frequency adjustment VCC GND
3 LED 0 LED drive (under charge : ON [H]) VCC GND
4 GND 0 Ground - -
5 VDD 0 Refergnce voltage terminal for battery temperature vee GND
detection
Battery temperatur i rminal
6 ™ | atte y'te perature 'detectlorj terminal VCC GND
(Thermistor connection terminal)
Timer ON/OFF control
7 TMRent | H:Timer stop - GND
L or OPEN: Timer permission
8 RICHG | For setting the charge current value VCC GND
Battery voltage detection
9 VSENCE | - GND
& constant voltage charge control
10 BAT o Charge transistor output (charge current output) - GND
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R2A20050ANS

Absolute Maximum Ratings

(Ta=25degC, VCC=5V, unless otherwise specified.)

Item Symbol Ratings Unit Remark
Maximum applied Vmax -0.3~6.5 v All terminal
voltage
Allowable power When IC is mounted on a board in the conditions below.
e Pd 2250 mw . . . . .
dissipation This value will change depending upon the material of a board, wind speed, etc.
Operating temperature degC
P 9 temp Topr -20~+75 9
range
Storage temperature degC
Tstg -40~+125
range
Output current lout 15 A
LED input current lled 20 mA

* Board material : FR-4

Board size : 40 x 40 x 1.6mm
Cu share : 50%

Wind velocity : Om/sec.

Ambient temperature : 25degC

Internal Power Dissipation Pd (mW)
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R2A20050ANS

Electrical Characteristics

(Ta=25degC, VCC=5V, unless otherwise specified.)

. Rated value .
Block Iltem Symbol Condition - Unit
Min Typ Max
Power supply voltage range Vce 4.0 5.0 5.8 \
Circuit current Icc Under charge (charge current = 500mA) - 3.0 45 mA
Adaptor detection voltage Vadp 3.6 38 4.0 \Y
All . - Ibatout  |VBAT=1.1~4.2V:When adaptor is not connected or )
Battery discharge current *) charge iis completed(ADP=4.8V)). 1.0 2.0 UuA
VSENSE discharge current 1 Idischg 1 |VBAT=3.2V :In charge error mode - 10 20 UA
Refergnce voltage for battery temperature VDD VDD terminal voltage 24 25 26 v
detection
Charge start voltage Vstart  |Battery connection detection is shared.
(Overdischarge protection) (Charge is not done to the battery under charge start 1.0 11 12 \
voltage. )
Charge start voltage hysteresis Vstarthys |Battery disconnection detection is shared. 50 100 150 mv
Batter:
voltagz Quick charge start voltage Vgchgon |Detected voltage at battery voltage rise 29 3.0 3.1 \V]
degfggkon Quick charge start voltage hysteresis Vachghys |Detected voltage at battery voltage drop 40 80 120 mv
Recharge start voltage Vrechg 3.87 3.97 4.07 \
Charge control voltage Vchg 417 4.20 4.23
Overvoltage detection voltage Vov VADP=Vov+70mV 427 435 4.43
Charge stop temperature detection voltage VthSL  |Detected voltage at battery temperature falling VDD* | VDD* VDD* v
(Low temp.) (Lower temp. side) : worth 2 degC. 0.6966 | 0.7142 | 0.7313
Battery Charge re-start temperature detection VthRL |Detected voltage at battery temperature rising VDD* VDD* VDD* v
Temperature [Voltage (Low temp.) (Lower temp. side) : worth 4 degC. 0.6787 | 0.6966 | 0.7141
Detection  [Charge stop temperature detection voltage VthSH | Detected voltage at battery temperature rising VDD* | VDD* VDD* v
block  [(High temp.) (Higher temp. side) : worth 43 degC. 0.3296 | 0.3448 | 0.3604
Charge re-start temperature detection VthRH |Detected voltage at battery temperature falling VDD* VDD* VDD* v
voltage (High temp.) (Higher temp. side) : worth 38 degC. 0.3684 | 0.3847 | 0.4014
Quick charge current 1 (1.0C) Irapchgl |RICHG=2.32kohm, VBAT=3.6V 520 560 600 mA
g:rarre?ﬁ Trickle charge control current 1(0.1C) Iprechgl |RICHG=2.32kohm, VBAT=2.6V 40 56 72 mA
detection  |Forced charge current (0.3C) Istart  |RICHG=2.32kohm 120 170 220 mA
block
Charge completion current Ifc RICHG=2.32kohm, VBAT>4.0V 40 56 72 mA
Oscillation frequency Foc Rosc=100kohm 57.6 64 70.4 KHz
LED blinkin | Fl Rosc=100kohm, in ch rm
blinking cycle ed (d(;sni: nOOa(:ame;) charge error mode 0.922 1.024 1126 sec
Timer circuit |— o - . - SULEE . . "
block Quick charge timer Tchg Time from quick charge start to charge completion .
judgment (Rosc=100kohm) 270 300 330 min
Trickle charge timer Tdchg |Time irom trickle charge start to quick charge start 54 60 66 min
(Rosc=100kohm)
LED control LED terminal output”H” voltage Vledh Isource=10mA Vee-0.6 R R \Vi
Block LED terminal leakage current lledleak  |Vled=5Vv 1 B 1 uA
TMRent terminal “L” voltage Vimrl - - 05
TMRcnt terminal “H” voltage Vtmrh 20 R R
TMRent terminal input current Itmr Vin=5.0V - - 10 UA
Chip temperature detection Ttreg Chip temperature (design guarantee) 83 93 103 degC
Others
Chip temperature detection hysteresis Ttreghys |For releasing the thermal regulation 5 10 15 degC
Chip temperature reset detection Ttregrst |Chip temperature (design guarantee) 110 120 130 degC
Thermal shutdown temperature Tsd Chip temperature (design guarantee) 150 degC
Charge Tr ON resistance Ron Contains package lead resistance - 0.45 0.6 ohm
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R2A20050ANS

Battery overvoltage detection and thermal shutdown are always operative after power-on reset.

M Adapter detection is always operative after BAT terminal discharge after power-on reset.
Comparison of VCC and BAT is always operative in all state.
@Charge startmode  When VCC<2.5V are detected, : Detecting functions operates at once in each mode.

each state and mode are reset

and returns to start. Trickle charge mode

ADP input (start)

Power-on reset

(VBAT discharge : Tdischg)

A 4

LED Off Trickle charge start

Trickle charge timer reset and start

LED continues to be ON |
Adapu();dstiction sassssnsnsnasp | Built-in charge SW OFF.
adp; . "
Vpor(2.5V)<VCC<Vadp(3.8V) Trickle charge timer count

VCC>Vadp(3.8V) is interrupted.
VBAT>Vov(4.35V)

Adaptor detection
(Tadp)

Vpor(2.5V)<VCC<Vadp(3.8V)

VCC>Vadp(3.8V) v Battery overvoltage detection

TBAT>VthSH

TBAT<VthSL
==========P|Charge stop continue
Battery temperature
dgtection(Tprg

Battery temperature detection VBAT<Vov(4.35V), VBAT<Vstart-0.1V

(Non-connection)
Battery connection detection s p@
(Tcon)

VBAT>Vstart-0.1V

VthSL<TBAT<VthS|

(—

Battery overvoltage
Detection (Tov)

VthRL<TBAT<VthRH

Qsssssnsnnnsnnnnnnnnnnnn

LED Off, Charge stop,

i TBAT>VthSH ilt-i
TBAT>VthRH (connection) L BL|.I|t in charge -SW Off,
TBAT<VthRL Battery temperature detection cooooooooocood Trickle charge timer count

is interrupted.

VERREEEY) VIhSL<TBAT<VthSH

60min. progress

NO

VBAT<Vov(4.35V)

LED On

I Forced charge ON : Tistart I

TBAT>VthRH
TBAT<VthRL

Battery temperature detection

VthRL<TBAT<VthRH

Quick charge start voltage detection,

LED On, Charge re-start,
VBAT<Vqchgon(3.0V) (Tastart

Built-in charge SW ON,
Trickle charge timer count

Forced charge OFF : Toff

(VBAT discharge : Tdischg) . VBAT>Vqchgon(3.0V)

re-start
60min. timer progress flag invalid processini
VBAT<Vstart(1.1V) I n. timer prog g Invalid processing I
(Non-connection)
Battery connection detection TS .
(Tcon) Quick charge mode
Y Quick charge start
VBAT>Vstart(1.1V) = ) ’
(Connection) Quick charge timer reset and start
Quick charge start voltage detection LLLLLLL] b@
(Tqstart)
LED continues to be ON |

Vstart(L.1V)<BAT ¥ VBAT>Vqchgon(3.0V)

<Vqchgon(3.0V) Built-in charge SW OFF,

Quick charge timer count

Adaptor detection
(Tadp)

T

L T L T T T T LTI

Vpor(2.5V)<VCC<Vadp(3.8V)

is interrupted.

VCC>Vadp(3.8V)

q VBAT>Vov(4.35
@ Battery non-connection mode 2Vov(4. 20

Battery overvoltage detectiol

VBAT<Vov(4.35V VBAT<Vstart-0.1V
ChED OIf, (Non-connection)
arge stop,
Built-in chgrge W Ot ..,@ LED Off,Charge stop
Timer reset (Teon) Built-in charge SW Off,
VBAT>Vstart-0.1V

Quick charge timer count
se===ne=sb| s interrupted.

(Connenction)

TBAT>VthSH
TBAT<VthSL

Battery temperature detection,

Adaptor detection

(Tadp) TBAT>VthRH

TBAT<VthRL

Vpor(2.5V)<VCC<Vadp(3.8V) VthSL<TBAT<VthSH

1 VCC>Vadp(3.8V) YES
300min progress
NO

Battery temperature detectior)

Battery connection detection

(Tcon) Ichg<Ifc(0.11) VthRL<TBAT<VthRH
VBAT<Vstart (1.1V) > Char
t H ) 'ge completion current iam
(Non-connection) VBAT>Vstart(1.1V) (Connection) Detection (Tif LED On, Charge re-start,
v

Ichg>Ifc VBAT<Vqchgon(3.0V) Built-in charge SW ON,
@ -Vqchghys(0.08V) Quick charge timer count

re-start
Battery voltage detection . e

(Tastart)

*Battery connection detection for no cell voltage is not done because VBAT X@ghﬁ’l(éfgg)(;‘?&;‘ghys("'1V) v
terminal discharge and forced charge are not done in battery non-connection . : = VBAT>Vchg(4.2V)
mode.
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R2A20050ANS

Battery overvoltage detection and thermal shutdown are always operative after power-on reset.
Adapter detection is always operative after BAT terminal discharge after power-on reset.
Comparison of VCC and BAT is always operative in all state.

: Detecting functions operates at once in each mode.

@ Constant voltage charge mode

Quick charge timer count is continued from @ |

Charge completion judgment mode

¥
I Charge stop, Built-in charge SW Off I
1

LED continues to be ON I (VBAT discharge : Tdischg) OFF time :Toff

Adaptor detection
(Tadp)

sasssssnnnasspl Charge SW OFf.

VBAT<Vstart-0.1V

(non-connection
Battery connection detection YL
(Tcon)

VBAT>Vstart-0.1V
(Connection)

Vpor(2.5V)<VCC<Vadp(3.8V) Quick charge timer count
VBAT>Vov(4.35V) is interrupted.

VBAT<Vov(4.35 VBAT<Vstart-0.1V

(Non-connggtion)
Battery connection detection poo
(Tcon)
LED Off, Charge stop,

VBAT>Vstart-0.1V
- TBAT>VthSH Built-in charge SW Off,

(connection) TBATSVIhSL e :
Battery temperature detectio sesssanansnns Pl 'QL'IIC charge timer count
(Tpro) is interrupted.

VthSL<TBAT<VthSH

YE!
©
NO

VCC>Vadp(3.8V)

Batter overvoltage detection
(Tov)

VBAT<Vqchgon(3.0V)-Vqchghys(0.08V)

— @ VBAT>Vov(4.35V)

Battery voltage detection
(Tastart)

Vrechg+0.1V(4.0V)<VBAT<Vov(4.35V)

Charge complete
Quick charge timer reset

TBAT>VthRH
TBAT<VthRL

Battery temperature detection

VBAT<Vchg(4.2V) A“a”‘fT' :de;)““"“
Battery voltage detection . @ VthRL<TBAT<VthHH Rl (2-5V)<VCC<Vadp(3.8V)
(Tastart) VCC>Vadp(3.8V)
ehg(4 2V)VBAT<Vov(4.35V) LED On, Charge re-start, VBAT>Vov(4.35V)
chg(4.2V)< <Vov(4. .
Built-in charge SW ON, Battery overvoltage detection LLLEL 2
Quick charge timer count (Tov)
Charge completion current re-start
Ichg>1fc(0.1C Detection (Tifc) — | VBAT<Vov(4.35V) VBAT<Vstart-0.1V
chg>1fc(0.1C) (Non-connection)
E Ichg<Ifc(0.1C) Battery connection detection T S
VBAT>Vstart-0.1V TBAT>VthSH
(connection) TBAT<VthSL
LED-Off continues
Recharge mode Battery temperature detectiol === Charge-stop continue
VthSL<TBAT<VthSH
(VBAT discharge : Tdischg) OFF time : Toff
Re-charge start voltage

detection(Trechg

T ~TRAT>VIhRH]:

VIhRL<TBAT<VthRH TBAT<VthRL [

Vrechg(3.97V)<VBAT<Vov(4.35V)
VBAT<Vstart-0.1V

(non-connection) -
cenrp VBAT<Vrechg(3.97V) A LED-Off continues

@ Charge-stop continues

Battery connection detection
(Tcon)

VBAT>Vstart-0.1V
(connection)

Charge completion flag cleared, @ Charge error mode

Recharge start, Stand by until battery is removed

Charge stop, or power-on reset

Built-in charge SW Off,

LED blink, Timer reset,

VBAT discharge (10uA) On LED blinking cycle : Fled
(Duty=Dled)

LED ON

Tad|
(Tach) Vpor(2.5V)<VCC<Vadp(3.8V)

VCC>Vadp(3.8V)

O : Operation is delayed for preventing erroneous detection.
O : Operating at the same time.
—

. Instant operation after judgment VBAT>Vstart-0.1V
(connection)

Battery connection detection

H VBAT<Vstart-0.1V
o (Non-connection)

===e===% : Judgment operation is done
after the delay time for preventing erroneoust detection. @
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R2A20050ANS

Timing chart

BAT terminal voltage

% Y ‘ : Actual :battery voltage + internal resistance x charge current
S _ ——— e R e
> 397V e =
fa -
<} -
£ -
@ 30V - ~ k\ I b |
== -— &:tﬁ battery voltage
] Constant voltagg Re-charge
. Quick charge charge start
Quick charge current »
Setting value(1.0C)
© =
O 3
. Ta=85deg Charge .
0.3C Trickle completion
charge Ta=27degC current
0.2C - - . B Re-charge
) < > Ta=0degC completion
Trickle charge current-
0.1C > ¢
( ! Forcedich ‘ 7.68sec) Charge
orced:charge .68sec)* .
Battery i g *) Rosc=100kohm completion
connection —>  ie—
detection 25 1dec)*
LED l ON OFF ON OFF
Tricl'<le charge timer Timer stop
(60min.) progress flag
Quick charge timer
(300min.) progress flag Timer stop Timer stop
Timing chart from Adaptor-input to charge-start Battery voltage is detected after forced charge=OFF.
VBAT<3.0V : shift to trickle charge mode
VBAT>3.0V : shift to quick charge mode
Forced charge current (0.3C)
\Trickle charge current (0.1C)
Charge or Quick charge current (1.0C)
current P——
i 64ms 32ms 512ms 64ms
- PP i >t --- P Note:
! Forced charge ON VBAT i Each detection time is
! V_BAT Adapto discharge the reference value
i discharge i detecticn (Tistart) (Tdischg) at Rosc=100kohm.
i (Tdischg) i (Tadp) 128ms 128ms >
i T e Forced charge OFF dQuick_char_ge start voltage
: Baitery temperature detegtion (Toff) etection time
i H (Tpro) (Tgstart)
! OFF
LED ; ON
Battery l
overvoltage j
detection Adaptor input
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R2A20050ANS

Operational Description

Il Adaptor detection
Adaptor connection is detected.

VCC>3.8V : Adapter connection is detected to be connected. (charge permission)
VCC<2.5V : Adapter connection is detected to be disconnected. (mode is reset and returns to start.)

Each detecting operation during adaptor detection is as follows.

- Battery connection/disconnection : count valid (continues to detect without suspending.)
- Quick charge start voltage detection : count suspended

- Charge completion current/voltage detection : count suspended
- Recharge start voltage detection : count suspended
- Chip temperature detection : count reset

(When adaptor is detected in quick charge mode, IC starts to charge at 0.2C.(VCC>Vadp))

During below charge Off time, IC continues to count even if the adaptor is detected.
- Forced charge Off time after forced charge completed.

- Charge Off time from quick charge to charge completion.
- Charge Off time from charge completion to quick charge.

When adaptor is detected in forced charge mode, forced charge mode is reset and it is restarted
after released adaptor detection.

M Battery connect detection
When adapter is detected, forced charge (0.3C) is started for canceling the cutoff state of battery
due to overdischarge protection.
Then, forced charge is stopped and battery connection is detected.

Battery connection detection has a hysteresis characteristic and the battery disconnection judgment voltage
after battery connection detection is battery connection detection voltage -100mV.

1) Battery connect detection

- Battery voltage(BAT)>1.1V : Battery connection is detected to be connected, and charge is started.

- Battery voltage(BAT)<1.1V : Battery connection is detected to be disconnected (overdischarge protection)

,and charge stops.
2) Battery disconnect detection (under charge)

- When the battery is disconnected under charge, the state shifts to CV control mode (charge current does not flow).
Therefore, the state shifts to charge completion judgment mode.
In this time, built-in charge transistor is to be OFF, and BAT terminal voltage falls.

When BAT terminal < 1.0V, battery connection is detected to be disconnected, and charge stops.
,and the state shifts to battery non-connection mode. (overdischarge protection)
3) Battery disconnect detection (when charge is stopped)

- In this condition, when the battery connection is detected to be disconnected, BAT terminal voltage falls.
because built-in charge transistor is already OFF.

When BAT terminal < 1.0V, battery connection is detected to be disconnected
,and the state shifts to battery non-connection mode. (overdischarge protection)

I Trickle charge (0.1C constant current charge)

After adaptor connection judgment and battery connection judgment, trickle charge is started
when battery voltage is as follows.

1.1V<battery voltage<3.0V
During the trickle charge mode, VSENSE terminal is discharged by 300uA current.
- When battery voltage > 3.0V, the state shifts to quick charge mode.
- Trickle charge timer operates simultaneously with trickle charge start.

- After trickle charge timer expires, when battery voltage < 3.0V, the state shifts to charge error mode.
- When adaptor voltage is battery voltage or less, charge stops.

- When battery voltage >4.35V/(overvoltage), the state shifts to charge error mode.

RO3DS0071EJ0100 Rev.1.0 RENESAS Page 8 of 14
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R2A20050ANS

B Quick charge (1.0C constant current charge)

Quick charge is started when battery voltage > 3.0V.
During the quick charge mode, VSENSE terminal is discharged by 300uA current.
- When battery voltage is detected to be 4.2V, the state shifts to CV charge mode.
- Quick charge timer operates simultaneously with quick charge start.
- After quick charge timer expires, when the state is not in charge completion mode
, it shifts to a charge error mode.
- When battery voltage is detected to be less than 2.92V, the state shifts to trickle charge mode.
- When adaptor voltage is detected to be battery voltage or less, charge stops.
- When battery voltage is detected to be 4.35V or more, the state shifts to charge error mode.

During quick charge, junction temperature is monitored to limit charge current value between 0.2C-1.0C so that
the junction temperature may not exceed Ttreg.

Charge current 1.0C = [ Reference voltage(1.495V) / RICHG ] x (820~920) * (mA)
* The coefficient changes by the charging current.
Reference : Charge current setting (subject to change)

RICHG resistor(Kohm) Quick charge current setting(1.0C)(mA)
1.30 1000
1.40 900
159 800
1.85 700
2.15 600
2.63 500
3.30 400
4.40 300
6.70 200

Il Constant voltage charge
When battery voltage is detected to be 4.2V under quick charge, constant voltage charge of 4.2V is started.
- If the charge current falls to charge completion current or less
under constant voltage charge, the state shifts to charge completion judgment mode.
- When 3.0V < battery voltage < 4.2V is detected, the state shifts to quick charge mode.
- When adapter voltage is detected to be battery voltage or less, charge stops.
- When battery voltage is detected to be 4.35V or more(overvoltage), the state shifts to charge error mode.

RO3DS0071EJ0100 Rev.1.0 RENESAS Page 9 of 14
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R2A20050ANS

B Charge completion judgment mode
When battery voltage >3.0V and charge current < charge completion current
, the state shifts to charge completion judgment mode.
During charge completion judgment mode, charge transistor is turned off and battery voltage is monitored.

Battery voltage after charge transistor is OFF ;

- When battery voltage>2.92V, charge completes.

- When 1.1V<battery voltage <2.92V, the state shifts to charge error mode.
- When battery voltage < 1.1V, charge stops by battery disconnect detection.

And when the state shifts to charge completion mode, quick charge timer is reset.

B Recharge function
After charge completion, battery voltage continues to be monitored.
When battery voltage < 3.97V, recharge is started.
Quick charge timer also operates simultaneously with recharge start.

M Battery temperature detection function
Battery temperature is detected by TH terminal voltage.

- Low temperature side:
Charge stops when battery temperature(falling) is worth 2 degC.
Charge restarts when battery temperature(rising) is worth 4 degC.

- High temperature side:
Charge stops when battery temperature(rising) is worth 43 degC.
Charge restarts when battery temperature(falling) is worth 38 degC.

During charge stops, LED becomes OFF.(Timer is suspended during charge)
After charge restarts, the state return to the state before it stopped.

B Timer ON/OFF control function
When “H” signal is input to TMRcnt terminal, timer can be suspended forcefully.
Even under charge, when “H” signal is input to TMRcnt terminal, timer is stopped and reset.
When TMRcnt terminal is "L" or "open", timer is enabled and timer operation is started.

B Charge error mode
The state shifts to charge error mode and charge stops,
when conditions are as follows,
- Overvoltage detection
- Thermal shutdown detection
- After trickle charge timer or quick charge timer expires.
- When 1.1V < battery voltage < 2.92V is detected.
(while battery voltage is monitored in charge completion judgment mode. )

When the following conditions are detected, charge error mode is canceled.
- When battery voltage is detected to be less than 1.0V(battery is judged to be disconnected.)
- When battery voltage is detected to be 2.5V or less.(power-on reset)

While charge error mode, the battery discharge current is 10uA.

M Thermal shutdown
When junction temperature becomes 140degC under charge, the state shifts to charge error mode.

RO3DS0071EJ0100 Rev.1.0 RENESAS Page 10 of 14
May 7 2013



R2A20050ANS

M Built-in erroneous detection protection
The judgment result is decided delayed by the built-in erroneous detection protection circuit.

Each detection delay time is set by the internal clock.
Refer to Page-5 “Detection time”about each detection time.

Each detection time (Rosc=100kohm)

Item Symbol Reference value
[Adaptor detection time 1 (when rising) Tadpl 8msec x 4 times = 32msec
[Adaptor detection time 2 (when falling) Tadp2 8msec x 4 times = 32msec
VCC/BAT voltage comparison - Non detection time (judged immediately)
IBattery connect detection time Tcon 32msec x 4 times = 128msec
Quick charge start voltage detection time Tostart 32msec x 4 times = 128msec
|Charge completion current detection time Tifc 64msec x 4 times = 256msec
ICharge completion voltage detection time *) Tvfc 32msec x 4 times = 128msec
IRecharge start voltage detection time Trechg 64msec x 4 times = 256msec
IBattery overvoltage detection time Tov 32msec x 4 times = 128msec
IForced charge time Tistart 512msec
IOFF time after forced charge Toff 128msec
IBattery temperature detection time Tpro 32msec x 4 times = 128msec

*) In the case of Battery voltage > 2.9V (completed normally)

Reference: Oscillation frequency setting (subject to change)

Rosc resistor(Kohm) Oscillation frequency (KHz)
1000 75
510 14.1
300 235
200 339
100 64.0
51 109.3

If the oscillation frequency is changed, each timer and detection time will also change.
(Each time is to change by the change rate of oscillation frequency.)

The precision of each parameter is +15%(reference value) except when using 100kohm resistor for Rosc.

IC operates at fosc=650kHz when Rosc terminal is shortcircuited to GND.

Bl LED control block

LED lighting specification is as below.

LED lighting table

Mode LED
Standby OFF
Under charge ON
Charge completion OFF
Recharge ON
Charge error Blink
Battery temperature protection OFF
RO3DS0071EJ0100 Rev.1.0 RENESAS Page 11 of 14
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Application circuit

*) Path-transistor includes the function that prevents negative current from BAT to VCC.
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Package

— 111 |
(R | I WP W AEL LT
T ‘\'-I:'-' 5

RO3DS0071EJ0100 Rev.1.0 RENESAS Page 13 of 14
May 7 2013



Notice

use of these circuits, software, or information.

others.
third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.
the product's quality grade, as indicated below.

equipment; and industrial robots etc.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or systems manufactured by you.

no liability for damages or losses occurring as a result of your r iance with i laws and

regulations and follow the procedures required by such laws and regulations.

o

products.
1

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

2. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas ics assumes no ibility for any losses incurred by you or

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

“High Quality": Trar equipment , trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.
Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics 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 appropriate measures.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in i with all i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

. Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the
contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

Because the evaluation of microcomputer software alone is very difficult,
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