RICOH

Li-ION/POLYMER 2/3-CELL PROTECTOR Second protection IC
NO.EA-282-120409

OUTLINES

R5435x Series are CMOS-based high voltage tolerant over-charge protection ICs for Li-ion/Li-polymer
secondary battery. The R5435x can detect overcharge of 2-cell to 3-cell Li-ion/ Li-polymer batteries. The R5435x
is consists of 3 voltage detectors, a voltage reference unit, an oscillator, a counter, a delay circuit, a logic circuit.

When the over-charge is detected, after the IC internally fixed delay time, the output of Cour becomes "H".

After detecting over-charge, when the cell voltage becomes lower than the over-charge released voltage, the
over-charge state is released.

If all the cells voltages become equal or less than the shutdown detector threshold, all the circuits are halted
and shut down, as a result, the consumption current of IC itself (Shutdown current) is extremely reduced.

By connect short 2 cells other than monitored cell, over-charge and released delay time can be shortened.

The output type is CMOS.

FEATURES
o Manufactured with High Voltage Tolerant Process ...... Absolute Maximum Rating 30V
o LOw SUpply CUITeNt........cccvviiieeee e Cell voltage 3.9V, for 3-cell Typ. 3.0u4A
¢ High accuracy detector threshold .................... Over-charge detector (Ta=25°C) +20mV
(Ta=0 to 60°C) +25mV
« Variety of detector threshold
Over-charge detector threshold 4.1V-4.55V step of 0.005V (Voerin) (n=1, 2, 3)
Over-charge released voltage Voerin-0V to Voerin-0.4V step of 0.05V (VreLin) (n=1, 2, 3)
MIN.3.95V
o Setting of Output delay time...........ccceeerrnnnen. Over-charge detector Output Delay options 2, 4, 6s(Built-in delay)
e Shutdown Function ..........ccccceeeiiiiiiiiiieece e, When all the cell voltages become equal or less than shutdown

detector threshold, the IC will be into shutdown mode and the consumption current of IC itself becomes extremely small.
Even if one of the cells becomes equal or more than shutdown released voltage, the shutdown mode is released.

e Shutdown detector threshold ..............ccc.ooe. Typ. 3.5V+0.4V

e Shutdown Release Hysteresis.........ccccccvveeeennnne none

o Shutdown CUMENt........eeviiiiiiiieiiiee e Max. 0.1pA

e 2/3 cell protection enabler...........ccccccveveeeeiiinns By external wiring, 2 or 3-cell protection can be selected.

e Over-charge released condition........................ Released by voltage type

® CoUTOULPUL ...t Court: 4.7V regulator power supply CMOS output. Active "H"

e Delay Time Shortening Function...................... As a result of specified setting, the delay times are shortened,

over-charge detector time is shortened from 2sec to 1/50, 4sec and 6sec to 1/80.

eX. Vec2=Vcs=Vss, the delay time for cell 1 is shortened. Vci=Vcz, Vcs=Vss, the delay time for cell 2 is shortened.
Vci1=Vc2=Vcs, the delay time for cell 3 is shortened.

o Small package......ccccceevevvciiiieiie e, TSOT-23-6, DFN(PLP)1616-6B
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R5435x

SELECTION GUIDE

In the R5435Xxxxxx Series, input threshold of over-charge and output delay time can be designated according
to the application.

Part Number is designated as follows:

(ex.)
R5435N 301AA  «Part Number
T
a b cd
Code Contents
a Package Type N: TSOT-23-6, K: PLP1616-6B
b Serial Number for the R5435 Series designating input threshold for over-charge detector
c Designation of Output delay option
d Designation of version symbols.
® Code List
Code Voerin(V) Vreuin(V) tVoer1(S) tVorri(mMs)
R5435x301AA 4.450 4.150 2 16
R5435x302BA 4.350 3.950 4 16
R5435x303AA 4.350 4.050 2 16
R5435x303CA 4.350 4.050 6 6
R5435x304AA 4.400 4.100 2 16
R5435x305AA 4.300 4.000 2 16
R5435x306BA 4.450 3.950 4 16
*1: n=1,2,3
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R5435x

PIN CONFIGURATIONS

TSOT-23-6 DFN(PLP)1616-6B
6 5 4

g 6 5 4
(mark side)

0 OO S

1 2 3 1 2 3

PIN DESCRIPTION

TSOT-23-6
Pin No. | Symbol Description

1 Voo | Voo Pin
2 Ve Positive terminal pin for Cell-1
3 Ve2 Positive terminal pin for Cell-2
4 Vcs Positive terminal Pin for Cell-3
5 Vss Vss pin. Ground pin for the IC
6 Cour Output pin of over-charge detection

DFN(PLP)1616-6B

Pin No. | Symbol Description
1 Ve2 Positive terminal pin for Cell-2
2 Ve Positive terminal pin for Cell-1
3 Vb Voo Pin
4 Cour Output pin of over-charge detection
5 Vss Vss pin. Ground pin for the IC
6 Ves Positive terminal Pin for Cell-3

*The tab voltage level of the backside of the package is the substrate level (Vss).
Connect the tab to the Vss pin (Recommended) or leave the tab open.
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R5435x

ABSOLUTE MAXIMUM RATINGS

Ta=25°C, Vss=0V

Symbol Item Ratings Unit
Voo Supply voltage -0.3to0 30 \Y,
Input voltage
Ve Positive input pin voltage for Cell-1 Vc2 -0.3 t0 Vc2+6.5 Vv
Ve Positive input pin voltage for Cell-2 Vcs —0.3 to Vcs+6.5
Ves Positive input pin voltage for Cell-3 -0.3t06.5
Output voltage v
Veour Court pin voltage -0.3 to Vor1+0.3
L 460 (TSOT-23-6)
Po Power dissipation mw
640 (PLP1616-6B)
Ta Operating temperature range -40 to 85 °C
Tstg Storage temperature range -55t0 125 °C

RICOH



R5435x

ELECTRICAL CHARACTERISTICS

@ R5435x301AA

Unless otherwise specified, Ta=25°C

Symbol | Item Conditions Min. Typ. Max. | Unit
Voo: | Operating input voltage Voltage defined as Vop-Vss 3.3 15 V
Detect rising edge of supply voltage
CELLnN Over-charge threshold | (25°C) 4.430 4.470
VpeTIN _ — 4.450 V
(n=1,2,3) Detect rising edge of supply voltage
(0 t0 60°C) Nt 4.425 4.475
Veewn CELLn Ov_er—charge released | Detect falling edge of supply 4.100 4.150 4.200 Vv
voltage (n=1,2,3) voltage
tVoer1 | Output delay of over-charge E{_]C:E;_ré_)sNgteVZ Vee1=3.9V 10 4.7V 1.6 2.0 2.4 S
VreLs Output delay of release from VC_ELLn:3.9V, Vcew1=4.7V to 3.9V 128 16 19.2 ms
over-charge (n=2,3)
Vsur | Shutdown detector threshold | Detect falling edge 3.1 3.5 3.9 V
Output delay of over-charge VceLn=Voerin+0.050V to
tVoTr1 timer reset VReL1n-0.100V to Voerin+0.050V 8 16 24 ms
to Vrer1n-0.100V
Vo1 | Cour Pch ON voltagel low=0uA, Vcern=4.7V (n=1,2,3) 4.0 4.7 5.4 \Y;
Vonz | Cour Pch ON voltage?2 low=-50pA, Vcein=4.7V (n=1,2,3) | Von1-0.5 | Voni-0.1 \
VoL Cout Nch ON voltage lo.=50uA, Vceun=3.9V (n=1,2,3) 0.1 0.5 \%
IsHT Shutdown Current Vcewn=3.1V (n=1,2,3) 0.1 MA
Iss Supply current Vcertn=3.9V (n=1,2,3) 3.0 5.5 MA

*Notel: This specification is guaranteed by design, not mass production tested.

*Note2: VceLLn means Cell-n’s voltage. n=1, 2, 3

@ R5435x302BA

Unless otherwise specified, Ta=25°C

Symbol | Item Conditions Min. Typ. Max. | Unit
Voo: | Operating input voltage Voltage defined as Voo-Vss 3.3 15 \
Detect rising edge of supply voltage
CELLnN Over-charge threshold | (25°C) 4.330 4.370
VoeT1h _ — 4.350 V
(n=1,2,3) Detect rising edge of supply voltage
(0 to 60°C) Notet 4.325 4.375
Veen CELLn Ov_er-charge released | Detect falling edge of supply 3.900 3.950 4.000 Vv
voltage (n=1,2,3) voltage
tVoer: | Output delay of over-charge X]C:E;_r;g_):gNgteVZ Ver1=3.9V o 4.7V 3.2 4.0 4.8 s
VReLs Output delay of release from VC_ELLn:3.9V, Vcew1=4.7V to 3.9V 128 16 19.2 ms
over-charge (n=2,3)
Vsur | Shutdown detector threshold | Detect falling edge 3.1 3.5 3.9 \%
Output delay of over-charge Vcewn=Voerin+0.050V to
tVotr1 timer reset VRreL1n-0.100V to Voerin+0.050V 8 16 24 ms
to VreL1n-0.100V
Vo1 Cour Pch ON voltagel low=0uA, Vcern=4.7V (n=1,2,3) 4.0 4.7 54 VvV
Vorz | Coutr Pch ON voltage2 lon=-50pA, Vcern=4.7V (n=1,2,3) | Vor1-0.5 | Vor1-0.1 V
VoL Cout Nch ON voltage lo.=50uA, VceLn=3.9V (n=1,2,3) 0.1 0.5 V
IsnT Shutdown Current Veewn=3.1V (n=1,2,3) 0.1 A
Iss Supply current Vcertn=3.9V (n=1,2,3) 3.0 5.5 A

*Notel: This specification is guaranteed by design, not mass production tested.

*Note2: VceLLn means Cell-n’s voltage. n=1, 2, 3
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R5435x

@® R5435x303AA

Unless otherwise specified, Ta=25°C

Symbol | Item Conditions Min. Typ. Max. | Unit
Voo:1 | Operating input voltage Voltage defined as Voo-Vss 3.3 15 \%
Detect rising edge of supply voltage
CELLnN Over-charge threshold | (25°C) 4.330 4.370
Vpemin _ — 4.350 V
(n=1,2,3) Detect rising edge of supply voltage
(0 t0 60°C) Mot 4.325 4.375
VReLn CELLNn Ov_er—charge released | Detect falling edge of supply 4.000 4.050 4.100 Vv
voltage (n=1,2,3) voltage
tVoer1 | Output delay of over-charge Xfi;%fugevz Vee1=3.9V10 4.7V 16 2.0 2.4 s
VReLs Output delay of release from VCELLI’]:3.9V, Vcew1=4.7V to 3.9V 12.8 16 192 ms
over-charge (n=2,3)
Vsur | Shutdown detector threshold | Detect falling edge 3.1 3.5 3.9 V
Output delay of over-charge | Ycen=Voerin+0.050V to
tVotr1 timer reset VReL1n-0.100V to Voerin+0.050V 8 16 24 ms
to VreL1n-0.100V
Vor1 Cour Pch ON voltagel lon=0uA, Vceun=4.7V (n=1,2,3) 4.0 4.7 54 \
Vorz Cour Pch ON voltage? lon=-50pA, Vceun=4.7V (n=1,2,3) | Voh1-0.5 | Von1-0.1 \Y
VoL Coutr Nch ON voltage lor=50uA, Vcerin=3.9V (n=1,2,3) 0.1 0.5 \Y
IsHt Shutdown Current Veewn=3.1V (n=1,2,3) 0.1 A
Iss Supply current Vcewn=3.9V (n=1,2,3) 3.0 5.5 UA

*Notel: This specification is guaranteed by design, not mass production tested.

*Note2: VceLLn means Cell-n’s voltage. n=1, 2, 3

@® R5435x303CA

Unless otherwise specified, Ta=25°C

Symbol | Item Conditions Min. Typ. Max. | Unit
Vop1 | Operating input voltage Voltage defined as Voo-Vss 3.3 15 V
Detect rising edge of supply voltage
CELLnN Over-charge threshold | (25°C) 4.330 4.370
Vpemin - — 4.350 V
(n=1,2,3) Detect rising edge of supply voltage
(0 t0 60°C) Mo 4.325 4.375
CELLnN Over-charge released | Detect falling edge of suppl
Veen |\ oiooe (el 2.3) g voltage gedg PP 4.000 | 4.050 | 4.100 | V
tVoer1 | Output delay of over-charge 2;"5;;3;\332 Ver1=3.9V o 4.7V 4.8 6.0 7.2 s
VReLt Output delay of release from VCI_ELLn=3.9V, Veew1=4.7V to 3.9V 128 16 19.2 ms
over-charge (n=2,3)
Vsur | Shutdown detector threshold | Detect falling edge 3.1 3.5 3.9 V
Output delay of over-charge Vcewn=Voerin+0.050V to
tVorr1 timer reset VreL1n-0.100V to Voerin+0.050V 2 6 10 ms
to VreL1n-0.100V
Voni | Cour Pch ON voltagel lon=0pA, Vcern=4.7V (n=1,2,3) 4.0 4.7 54 V
Vonz | Cour Pch ON voltage2 lon=-50pA, Vcern=4.7V (n=1,2,3) | Vor1-0.5 | Vor1-0.1 V
VoL Cour Nch ON voltage lor=50uA, Vcertn=3.9V (n=1,2,3) 0.1 0.5 \Y;
IsHt Shutdown Current Veewn=3.1V (n=1,2,3) 0.1 LA
Iss Supply current Vcertn=3.9V (n=1,2,3) 3.0 5.5 pA

*Notel: This specification is guaranteed by design, not mass production tested.

*Note2: VceLLn means Cell-n’s voltage. n=1, 2, 3
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@ R5435x304AA

Unless otherwise specified, Ta=25°C

Symbol | Item Conditions Min. Typ. Max. | Unit
Vob1 Operating input voltage Voltage defined as Voo-Vss 3.3 15 \%
Detect rising edge of supply voltage
CELLnN Over-charge threshold | (25°C) 4.380 4420
Vpemin _ — 4.400 V
(n=1,2,3) Detect rising edge of supply voltage
(0 to 60°C) Notet 4.375 4.425
Veeun CELLN Ov_er—charge released | Detect falling edge of supply 4.050 4.100 4.150 Vv
voltage (n=1,2,3) voltage
tVoer1 | Output delay of over-charge E/nC:ELZL%_)?’NgteVz Vee1=3.9V10 4.7V 1.6 2.0 2.4 s
VreLs Output delay of release from VC_ELLn:3.9V, Vcew1=4.7V to 3.9V 12.8 16 192 ms
over-charge (n=2,3)
Vsur | Shutdown detector threshold | Detect falling edge 3.1 3.5 3.9 \%
Output delay of over-charge | /cetn=Voerin*0.050V to
tVotr1 timer reset VRreL1n-0.100V to Voerin+0.050V 8 16 24 ms
to VreL1n-0.100V
VoH1 Cour Pch ON voltagel low=0uA, Vceun=4.7V (n=1,2,3) 4.0 4.7 5.4 Vv
Vorz Cour Pch ON voltage? low=-50pA, Vceun=4.7V (n=1,2,3) | Voh1-0.5 | Voni-0.1 \YJ
VoL Coutr Nch ON voltage lor=50uA, Vcen=3.9V (n=1,2,3) 0.1 0.5 \Y
IsHt Shutdown Current Vcern=3.1V (n=1,2,3) 0.1 HA
Iss Supply current Vceltn=3.9V (n=1,2,3) 3.0 5.5 HA

*Notel: This specification is guaranteed by design, not mass production tested.

*Note2: VceLLn means Cell-n’s voltage. n=1, 2, 3

@® R5435x305AA

Unless otherwise specified, Ta=25°C

Symbol | Item Conditions Min. Typ. Max. | Unit
Voo: | Operating input voltage Voltage defined as Voo-Vss 3.3 15 \
Detect rising edge of supply voltage
CELLnN Over-charge threshold | (25°C) 4.280 4.320
VpeTin _ — 4.300 V
(n=1,2,3) Detect rising edge of supply voltage
(0 to0 60°C) Notet 4.275 4.325
CELLnN Over-charge released | Detect falling edge of suppl
Veen |\ oiooe (el 2.3) g voltage g.edd PPy 3.950 | 4.000 | 4.050 | V
tVoer1 | Output delay of over-charge 2?5;;3;\1%&;\/2 Ver1=3.9V o 4.7V 1.6 2.0 2.4 S
VReLL Output delay of release from VCI_ELLn=3.9V, Veew1=4.7V to 3.9V 128 16 192 | ms
over-charge (n=2,3)
Vsur | Shutdown detector threshold | Detect falling edge 3.1 3.5 3.9 \
Output delay of over-charge VceLn=Voerin+0.050V to
tVotr1 timer reset VRreL1n-0.100V to Voerin+0.050V 8 16 24 ms
to VreL1n-0.100V
Vor1 | Coutr Pch ON voltagel lon=0pA, Vcern=4.7V (n=1,2,3) 4.0 4.7 5.4 V
Vorz | Coutr Pch ON voltage2 lon=-50pA, Vcertn=4.7V (n=1,2,3) | Vor1-0.5 | Vor1-0.1 V
VoL Coutr Nch ON voltage lo.=50pA, Vcertn=3.9V (n=1,2,3) 0.1 0.5 Vv
IsnT Shutdown Current Veewn=3.1V (n=1,2,3) 0.1 A
Iss Supply current Vcertn=3.9V (n=1,2,3) 3.0 5.5 A

*Notel: This specification is guaranteed by design, not mass production tested.

*Note2: VceLLn means Cell-n’s voltage. n=1, 2, 3
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@® R5435x306BA

Unless otherwise specified, Ta=25°C

Symbol | Item Conditions Min. Typ. Max. | Unit
Vbb1 Operating input voltage Voltage defined as Voo-Vss 3.3 15 \%
Detect rising edge of supply voltage
CELLnN Over-charge threshold | (25°C) 4430 4.470
Vpemin _ — 4.450 V
(n=1,2,3) Detect rising edge of supply voltage
(0 t0 60°C) Mot 4.425 4475
VReLn CELLNn Ov_er—charge released | Detect falling edge of supply 3.900 3.950 4.000 Vv
voltage (n=1,2,3) voltage
tVoer:1 | Output delay of over-charge zgcig_rj?’_)BNngZ Vee1=3.9V10 4.7V 32 4.0 4.8 s
VreLt Output delay of release from VCELLI’]:3.9V, Vcew1=4.7V to 3.9V 12.8 16 192 ms
over-charge (n=2,3)
Vsur | Shutdown detector threshold | Detect falling edge 3.1 3.5 3.9 V
Output delay of over-charge | \/cetn=Voerin+0.050V to
tVotr1 timer reset VReL1n-0.100V to Voerin+0.050V 8 16 24 ms
to VreL1n-0.100V
Vor1 Cour Pch ON voltagel lon=0uA, Vceun=4.7V (n=1,2,3) 4.0 4.7 54 \
Vorz Cour Pch ON voltage? lon=-50pA, Vceun=4.7V (n=1,2,3) | Voh1-0.5 | Von1-0.1 \Y
VoL Coutr Nch ON voltage lor=50uA, Vcerin=3.9V (n=1,2,3) 0.1 0.5 \Y
IsHt Shutdown Current Veewn=3.1V (n=1,2,3) 0.1 A
Iss Supply current Vcewn=3.9V (n=1,2,3) 3.0 5.5 A

I *Notel: This specification is guaranteed by design, not mass production tested.

*Note2: VceLLn means Cell-n’s voltage. n=1, 2, 3

RECOMMENDED OPERATING CONDITIONS (ELECTRICAL CHARACTERISTICS)

All of electronic equipment should be designed that the mounted semiconductor devices operate within the
recommended operating conditions. The semiconductor devices cannot operate normally over the
recommended operating conditions, even if when they are used over such conditions by momentary
electronic noise or surge. And the semiconductor devices may receive serious damage when they continue
to operate over the recommended operating conditions.

RICOH




R5435x

OPERATION
e VDET1n / Over-Charge Detectors (n=1, 2, 3)

While the cells are charged, the voltage between Vci pin and Vcz pin (voltage of the Cell-1), the voltage
between Vcz pin and Ves pin (voltage of the Cell-2), and the voltage between Vcs pin and Vss pin (voltage of the
Cell-3) are supervised. If at least one of the cells’ voltage becomes equal or more than the over-charge detector
threshold, the over-charge is detected, and an external charge control Nch MOSFET turns on with Cour pin
being at "H" level and by cutting a fuse on the charger path, and charge stops.

To reset the over-charge and make the Cour pin level to "L" again after detecting over-charge, in such
conditions that a time when all the cells’ voltages are down to a level lower than over-charge released voltage.

Internal fixed output delay times for over-charge detection, over-charge detector timer reset, release from
over-charge exist. Even if one of voltage of the cells keeps its level more than the over-charge detector threshold,
and output delay time passes, over-charge voltage is detected. If all the cell voltages become lower than the
over-charge detector threshold within the output delay time of over-chare detector by noise or other reasons, the
time period is less than over-charge detector timer reset output delay time, the over-charge delay time is
accumulated and maintained, and the accumulated delay time reaches the output delay time of over-charge, the
over-charge is detected. After detecting over-charge, even if all the cell voltages become equal or less than the
released voltage from over-charge, if at least one of the cells voltage becomes higher than the released voltage
from over-charge within the output delay time of the release from over-charge, then over-charge is not released.

The output type of the Cour pin is CMOS output between Vss and the built-in regulator, and "H" level of Cour
pin is the output voltage of the built-in regulator. (Typ. 4.7V)

® Shutdown Function

The voltage between Vc:1 pin and Vcz pin (the voltage of Cell-1), the voltage between Vc2 pin and Vcs pin
(Cell-2 voltage), and the voltage between Vcs pin and Vss pin (Cell-3 voltage) are supervised. If all the cells
voltages become equal or less than the shutdown detector threshold, all the circuits are halted and shut down,
as a result, the consumption current of IC itself (Shutdown current) is extremely reduced. (Max. 0.1uA)

After detecting shutdown, at least one of the cell voltages becomes equal or more than the shutdown detector
threshold, the shutdown state is released.

e DS (Delay Shortening) Function

By connect short 2 cells other than monitored cell, over-charge and released delay time can be shortened.
Table of the cell of delay time shortened and direct wiring positions

Delay time shortened Direct wiring positions
CELL
CELL1 Vez pin and Ves pin, Ves pin and Vss pin
CELL2 Ve pin and Ve pin, Ve pin and Vss pin
CELL3 Ve pin and Ve pin, Ve pin and Ves pin

e 2-cell/ 3-cell protection alternative
When the IC should be used as a 2-cell protection IC, connect short Vcs pin and Vss pin.

RICOH



R5435x

TIMING CHART

@Over-charge operation
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R5435x

TYPICAL APPLICATIONS

(1) Circuit example (3-cell protection)

SC PROTECTOR

Rvbp
Cvbb _—
VDD
VC1
R1
Celll C1
V(G2
R2
Cell2 C2 R5435
ve3 normalyL |
R3 CouT
Cell3 c3 actH |
I @—VSS
(2) Circuit example (2-cell protection)
SC PROTECTOR
Rvbb
CvbD —
[ VDD
VCi
R1
Celll Ci
V(G2
R2
Cel2 =~ wum C2 R5435
ves coUT normalyL |
actH |
[ @®—VSS

S

*In terms of the order of connecting cells, the positive terminal of the cell 1 should be the last. Otherwise,
COUT may output "H" tentatively, and the fuse may be fused.
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R5435x

@External parts ratings

Symbol Typ. Unit Range
Rvop 100 Q 100~1000
R1 1000 Q 330~1000
R2 1000 Q 330~1000
R3 1000 Q 330~1000
Cvop 0.1 uF 0.01~1
C1l 0.1 uF 0.01~1
Cc2 0.1 uF 0.01~1
C3 0.1 uF 0.01~1

Technical Notes

The voltage fluctuation is stabilized with Rvoo and Cvop. If a small Rvop is set, in the case of the large transient
may happen to the cell voltage, by the flowing current, the IC may be unstable. If a large Rvoo is set, by the
consumption current of the IC itself, the voltage difference between Voo pin and Vc:i pin is generated, and
unexpected operation may result. Therefore, the appropriate value range of Rvoois from 100Q to 1kQ. To make a
stable operation of the IC, the appropriate value range of Cyppis from 0.01uF to 1.0uF.

The voltage fluctuation is stabilized with R1 to R3 and C1 to C3. If a R1 to R3 is too large, by the conduction
current at detection, the detector threshold may shift higher. Therefore, the appropriate value range of R1 to R3
is equal or less than 1kQ. To make a stable operation of the IC, the appropriate value range of C1 to C3 is
0.01pF or more.

The typical application circuit diagrams are just examples. This circuit performance largely depends on the
PCB layout and external components. In the actual application, fully evaluation is necessary.

Over-voltage and the over current beyond the absolute maximum rating should not be forced to the protection
IC and external components. During the time until the fuse is open after detecting over-charge, a large current
may flow through the FET. Select an FET with large enough current capacity in order to endure the large current.

Ricoh cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Ricoh
product. If technical notes are not complied with the circuit which is used Ricoh product, Ricoh is not responsible
for any damages and any accidents.

To connect the SC protector, connect the SC protector to the cell must be the last.

*SC protector

Contact: Sony Chemical & Information Device Company Ltd.

Zip code 141-0032

1-11-2 Osaki, Shinagawa, Tokyo
Gate-city Osaki East Tower 8F
Phone 03-5435-3946
http://www.sonycid.jp

RICOH
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TEST CIRCUITS

A ]
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R5435x

Vc2 Cout—O

Typical Characteristics were obtained with using those above circuits:
Test Circuit A:  Typical characteristics 1), 2)
Test Circuit B:  Typical characteristics 3), 4), 6)
Test Circuit C:  Typical characteristics 5)
Test Circuit D:  Typical characteristics 7)
Test Circuit E:  Typical characteristics 8)
Test Circuit F:  Typical characteristics 9)
Test Circuit G:  Typical characteristics 10), 11)

RICOH
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TYPICAL CHRACTERSTICS

Partl. vs. Temperature
1) Over-charge voltage Threshold (CELLn) vs. Temperature 2) Over-charge Released Voltage (CELLnN) vs.

R5435N301AA Temperatute.  3sN301AA
VceLLn=3.9V (n=1,2,3) - -
4.480 4950 VceLn=3.9V (n=1,2,3)
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. 2
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> ~ 4100
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3) Output Delay of Over-charge vs. Temperature
R5435N301AA R5435N302BA
VceLn=3.9V (n=2,3), VceLL1=3.9V—4.7V VCELLN=3.9V (n=2,3), VCELL1=3.9V—4.7V
4 8
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2 25 =5 —
L2 o4 —
S5 Q3
1 T2
05 1
0 0
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4) Output Delay of Release from Over-charge vs. Temperature 5) Shutdown Detector Threshold vs. Temperature

R5435N301AA R5435N301AA
VceLn=3.9V (n=2,3), VcEeLL1=4.7V—3.9V VceLn=3.1V (n=1,2,3)
30 4.200
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@ 20 >
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[id I 3.
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% 10 > 3200 —
5 3.000
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6) Output Delay of Over-charge Timer Reset vs. Temperature 7) Cour Pch ON Voltage 1 vs. Temperature

VOH2-VOH1(V)

tVTR(ms)

R5435N301AA

VceLLn=3.9V (n=2,3), VcEeLL1=4.7V—3.9V—4.7V

24
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Cour Pch ON Voltage 2 vs. Temperature

R5435N301AA
VCELLN=4.7V (n=1,2,3), loH=-50uA
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-60 -40 20 0 20 40 60 80 100
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10) Shutdown Current vs. Temperature

Isht(uA)

R5435N301AA
VceLLn=3.1V (n=1,2,3)
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R5435N301AA
Vcewn=4.7V (n=1,2,3), loH=0uA
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9) Cout Nch ON Voltage vs. Temperature
R5435N301AA
VceLLn=3.9V (n=1,2,3), lo.=50uA
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11) Supply Current vs. Temperature
R5435N301AA
VceLLn=3.9V (n=1,2,3)
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Part2. Delay Time dependence on Voo
1) Output Delay of Over-charge vs. Voo

R5435N301AA R5435N302BA

VcEeL1=0.4V,1.6V,2.8V,4.0V—4.7V VceLL1=0.4V,1.6V,2.8V,4.0V—4.7V
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1 3
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VeeLLn(V) n=2,3 VeeLLn(V) n=2,3

2) Output Delay of Release from Over-charge vs. Voo

R5435N301AA

VcELL1=4.7V—3.6V,3.7V,3.8V,3.9V,4.0V 4.1V
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Part3. Supply Current dependence on Voo (R5435N301AA)
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Part4. Over-charge detector, Release voltage from Over-charge dependence
on External Resistance value (R5435N301AA)
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1. The products and the product specifications described in this document are subject to change or discontinuation of

A production without notice for reasons such as improvement. Therefore, before deciding to use the products, please
refer to Ricoh sales representatives for the latest information thereon.

2. The materials in this document may not be copied or otherwise reproduced in whole or in part without prior written
consent of Ricoh.

3. Please be sure to take any necessary formalities under relevant laws or regulations before exporting or otherwise
taking out of your country the products or the technical information described herein.

4. The technical information described in this document shows typical characteristics of and example application circuits
for the products. The release of such information is not to be construed as a warranty of or a grant of license under
Ricoh's or any third party's intellectual property rights or any other rights.

5. The products listed in this document are intended and designed for use as general electronic components in standard
applications (office equipment, telecommunication equipment, measuring instruments, consumer electronic products,
amusement equipment etc.). Those customers intending to use a product in an application requiring extreme quality
and reliability, for example, in a highly specific application where the failure or misoperation of the product could result
in human injury or death (aircraft, spacevehicle, nuclear reactor control system, traffic control system, automotive and
transportation equipment, combustion equipment, safety devices, life support system etc.) should first contact us.

6. We are making our continuous effort to improve the quality and reliability of our products, but semiconductor products
are likely to fail with certain probability. In order to prevent any injury to persons or damages to property resulting from
such failure, customers should be careful enough to incorporate safety measures in their design, such as redundancy
feature, fire containment feature and fail-safe feature. We do not assume any liability or responsibility for any loss or
damage arising from misuse or inappropriate use of the products.

7. Anti-radiation design is not implemented in the products described in this document.

8. The X-ray exposure can influence functions and characteristics of the products. Confirm the product functions and
characteristics in the evaluation stage.

9. WLCSP products should be used in light shielded environments. The light exposure can influence functions and
characteristics of the products under operation or storage.

10. There can be variation in the marking when different AOI (Automated Optical Inspection) equipment is used. In the
case of recognizing the marking characteristic with AOI, please contact Ricoh sales or our distributor before attempting
to use AOL.

11. Please contact Ricoh sales representatives should you have any questions or comments concerning the products or
the technical information.

R HS Ricoh is committed to reducing the environmental loading materials in electrical devices
@ Co?p“cm d with a view to contributing to the protection of human health and the environment.

= Ricoh has been providing RoHS compliant products since April 1, 2006 and Halogen-free products since
Halogen Free  april 1, 2012.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




