- 3PEAK

CM1005-ZCAD

One-Cell Li-lon/Polymer Battery Pack Protection IC

CM1005-ZCAD NESEE BEMRNEBIERFIER B, %%?%E%¥\ RSV B EMERE IC, REETH 1 TEEF.
HRGYAIREREMARNT . SREMIERIFRP, BIEAIMNITERICNEMAE, SSHREETUEN  WEEETERR

1o

The CM1005-ZCAD is a protection IC for lithium-ion / lithium polymer rechargeable batteries and includes high-accuracy

voltage detection circuits and delay circuits. It is suitable for protecting 1-cell lithium-ion / lithium polymer rechargeable battery

packs from overcharge, overdischarge, and overcurrent. By using an external overcurrent detection resistor, the IC realizes high-

accuracy overcurrent protection with less effect from temperature change.

B IhEE%F s / Features

1) SFEEBERMIIEE / High accuracy voltage detection
o IR EBRIFEE 4.620 V

Overcharge detection voltage

o I 7 EBRFREBE 4420V

Overcharge release voltage

o IMEBRIFEE 2.350 V

Over discharge detection voltage

o I EBRREBE 2.650 V

Over discharge release voltage

o I RAEE 1 0.0080 V
Discharging overcurrent detection voltage 1

o EERENEBE 2 0.0120 V
Discharging overcurrent detection voltage 2

« UEERISNEE 1 0.0290 V
Load short-circuit detection voltage 1

o AFEERIOMEBE 2 VDD-1.0 V

Load short-circuit detection voltage 2

o TEATRRIFERE -0.0110 V

Charging overcurrent detection voltage

2) BFNIEREETNE BRI (FREIMEBES)

Accuracy +15 mV

Accuracy +30 mV

Accuracy +35 mV

Accuracy +65 mV

Accuracy +1.0 mV

Accuracy 2.0 mV

Accuracy £5.0 mV

Accuracy +0.3 V

Accuracy +1.0 mV

Detection delay times are generated only by an internal circuit (external capacitors are unnecessary)

3) MOV EthFEERINEE A / Enabled
0V battery charge function
4) {RBRINEE % IN

Power-down function

5) MEE RS ARG RS WrFF A& / Load disconnection

Release condition of discharge overcurrent status

6) MEETIRESHERREBE VRiov

Discharge overcurrent release voltage
7) 1REEEEE / Ultra-low power dissipation

» T{EBY / Normal mode 2.0 A (Typ.)

(Ta = +25°C)
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One-Cell Li-lon/Polymer Battery Pack Protection IC

o i EAT / Overdischarge mode 0.5 uA (Typ.) (Ta=+25°C)
8) RoHS. Xii. X% / RoHS, PB-Free, HF

B WS / Application

s BNEEFERSYT I TEEM
Single-cell Li-ion / Li-Po rechargeable battery

B i3 / Package

* DFN1.9X1.6-6L

www.3peak.com 2/ 30 Rev 1.0



~ 3PEAK CM1005-ZCAD
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B R4INEEEE / Block Diagram

VDD O—
Over-discharge
\Detection comparator
x Overcharge ) DO
\ Detection comparator .
| > Logic control
Delay circult
VSS O—
v
Discharge overcurrent
detection 1 comparator
Reference
Voltage |
Discharge overcurrent
detection 2 comparator Drive output
Load short-circulting Control circult
detection 1 comparator
VINI O 4
Charge overcurrent detection
comparator
0V battery charge
Control circult
) CO
Load short-circulting
detection 2 comparator p
VM O * %
Figure 1
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B S|SB / Pin Configurations

DFN1.9x1.6-6L

@ . 6 6 (1
2 : 5 5
3 : P4 4
Figure 2 Top view Figure 3 Bottom view
SIS "S 32
Pin No. Symbol Description

HMER A BB T\

1 VM . .
Input pin for external negative voltage

) co 75H#3 MOSFET &4l F
Connection pin of charge control MOSFET gate

3 Do %8 MOSFET #= ik 7
Connection pin of discharge control MOSFET gate
BRiEME, SAtERIR(EM)NAREE

4 VSS . .
Input pin for negative power supply
BIRRNG, SR ERERE

5 VDD . "
Input pin for positive power supply

5 VINI o B AG  i F
Overcurrent detection pin

Table 1
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B E)=FiHER / Marking

Figure 4

B &FH;N / Naming rules

CM1005-ZCAD

W

One-Cell Li-lon/Polymer Battery Pack Protection IC

F£—17: 5 NFmARIINE, CAAFRFYIS

The first line: “5” is the product family code,“CA” is the Product
Code

- ZJot e = o A/

The second line: lot number

1359 / Package outline Code

D: DFN1.9x1.6-6L

P &F5IS / Product Code

www.3peak.com
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B %R / Products Catalogue

1. ®NEE[EZR / Detect Voltage List

www.3peak.com

o7 TR TR . . R .
NEE | e | RpnE | RRaE | oon 1| HEEAZ | L | REDR
RIFBE - - RiFBE | FRIPRE RiFEBE
a Over- Over- Over- i i Short-
B Overcharge i i Discharge Discharge L Charge
charge discharge | discharge circuit
Part No. detection i overcurrent | overcurrent overcurrent
release detection release . i current .
voltage ltage voltage voltage detection detection detection detection
vo
V Vi Vi V
[Voc] [Vocr] [Von] [Voor] [Veei] [Veca] [VsHorT1] [Venal
CM1005-ZCAD 4.620V 4420V 2.350V 2.650 V 0.0080 V 0.0120 V 0.0290V | -0.0110V
Table 2
2. = @IhEER | Product Function List
. TR TR
1 OV B335 ES BEERRS BEERRS \ i i
P ek fRBRSF M fRpREBE dxBEMETIEE | KERTHEE
AH © Release condition of | Release Voltage of | Overcharge self- Power-down
Part No. 0V Battery A ) ' .
i discharge Discharge release Function Function
Charge Function
overcurrent status Overcurrent Status
RVF W A =) x
CM1005-2CAD Enabled Load disconnection Viiov Available N
Table 3
3. #ERBY{a] / Delay Time
‘T_r‘ iE B ‘T_r‘ iER ‘TJ‘* iERS
\ SRR B&%Lﬁﬁ_ﬁj B&%Lﬁﬁ_ﬁj FEER I MAERS B
o FEERRIPZERY : Discharge Discharge Charge T ER HERY
. Over discharge L
Overcharge detection detection overcurrent overcurrent overcurrent Load short-circuiting
delay time . detection detection detection detection delay time
delay time i i .
[Toc] [Too] delay time delay time delay time [TsHorT]
op [Tec1] [Tecz] [Tchal
1024 ms 64 ms 3584 ms 16 ms 16 ms 280 ps
Table 4
&1 [RELRIRUSMIERE, B5RATWSEIIRR,
Remark: For more product info, please contact iCM marketing department.
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B HXNRATEE / Absolute Maximum Ratings

(BRIFHSEBRLLSN : Ta = +25°C / Unless otherwise specified: Ta = +25°C)

b= "/S BNRATEE g{u
Item Symbol Ratings Unit
VDD 1 VSS ZalfiNEE
VDD VSS-0.3 ~VSS+8.0 Vv
Power supply voltage

VINI 3\ F BB &

. VNI VDD-8.0 ~VDD+0.3 \Y,
Input pin voltage for VINI

VM BN FEBE

. Vvm VDD-28 ~ VDD+0.3 \Y,
Input pin voltage for VM

CO iR FRBE
Vco Vwm -0.3 ~ VDD+0.3 V

CO output voltage

DO Wit FEBE
Vbo VSS-0.3 ~VDD+0.3 V

DO output voltage

TEREEE
. Toprr -40 ~ +85 °C
Operating temperature
i REEE
Tste -55 ~ +125 °C
Storage temperature

Table 5

AR FIMBEEIENRATER, FTESEEH RERATREMER G,
Caution: The absolute maximum ratings are rated values exceeding which the product could suffer physical damage.

These values must therefore not be exceeded in any conditions.
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One-Cell Li-lon/Polymer Battery Pack Protection IC

B BS45MY / Electrical Characteristics

(FREFHSEBRLISN : Ta = +25°C / Unless otherwise specified: Ta = +25°C)

L= "/S MR =/IME HE(E sKXE L]
Item Symbol Test conditions Min. Typ. Max. Unit

[Zh#E] | [Consumption]

EETRER

Operating consumption IOPE VDD=35V, VVM= VV|N|=0V 0.9 2.0 3.6 HA

TR

Overdischarge consumption loreo | VDD=Vw=1.2V - 0.5 0.8 HA

[KMEBE] / [Detection Voltage]

HFEBRIFEE

Overcharge detection voltage Voo VDD=3.5 — 4.8V 4.605 4.620 4.635 v

7B RRIREE

Overcharge release voltage Vocr ) 4.390 4.420 4.450 v

B RIFEBE

Over discharge detection voltage Voo VDD=3.5—2.0vV 2.315 2.350 2.385 v

IR EBREREE

Over discharge release voltage Voor ) 2.585 2.650 2.715 v

e BB MEE 1
Discharge overcurrent detection VEect - 0.0070 0.0080 0.0090 \%
voltage 1

WERS BRI MEE 2

Discharge overcurrent detection Veco - 0.0100 0.0120 0.0140 \%
voltage 2

AEFTRRCNEBE 1

Load short-circuiting detection VsHoRrT1 - 0.0240 0.0290 0.0340 Y

voltage 1

AEFTRRICNEBE 2
Load short-circuiting detection VsHorT2 - Vvop — 1.3 Vvop — 1.0 Vvop - 0.7 \Y
voltage 2

FEERIRRIFEBE
Charge overcurrent detection Vera - -0.0120 -0.0110 -0.0100 \%

voltage
W RE
Discharge overcurrent release Vriov VDD=3.5V Vvop - 1.3 Vyop — 1.0 Vvop — 0.7 \%
voltage

[XE;RRYiE]] / [Delay Time]

I 78RR R RERY

Overcharge detection delay time Toc VDD=3.5 — 4.8V 716 1024 1332 ms

1 TR ER AR RERY
Over discharge detection delay Top VDD=3.5 — 2.0V 44.8 64 83.2 ms
time

TR R AR TR 1

Discharge overcurrent detection Tect VINI-VSS=0—0.120V 2508 3584 4660 ms
delay time 1

TR RARIF TR 2

Discharge overcurrent detection Tec2 VINI-VSS=0—0.120V 11.2 16 20.8 ms

delay time 2
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Fo R IR RERY
Charge overcurrent detection delay Tera VSS-VINI=0—0.120V 11.2 16 20.8 ms
time

A FIRRIRIF TR

Load short-circuiting detection TsHorT VINI-VSS=0—0.120V 168 280 476 us
delay time

13 75 BB RS FERY

Overcharge detection release Tocr VDD=4.8 — 3.5V 0.7 1.0 1.3 ms
delay time

R RS R

Over discharge detection release Toor VDD=2.0 — 3.5V 0.7 1.0 1.3 ms

delay time

R R RS AT

Discharge overcurrent detection Tecr VINI-VSS=0.120—0V 5.6 8.0 10.4 ms

release delay time

FEE IR E R

Charge overcurrent detection TeHar VSS-VINI=0.120—0V 0.7 1.0 1.3 ms

release delay time

[N\ EBE] / [Input voltage]

VDD #5F-VSS WF v
VDD pin -VSS pin VeD

VDD i F-VM i F

VDD pin -VM pin Vim - 15 - 28 v

[PNEBEEFR] / [Internal Resistance]

VDD i F-VM i F[a] 8 fR

Resistance between VDD pin and Rvmp VDD=1.8V, Vyny=0V 125 250 600 kQ
VM pin

VM i#F-VSS T8l FB e

Resistance between VM pin and Rvwms VDD=3.4V, Vyy=1.0V 5 10 15 kQ

VSS pin

[%aitH EBPE] / [Output Resistance]

CO ifmFEBpE H"

CO pin resistance "H" Roon - 5 10 20 kQ

CO imFEMEL"

CO pin resistance "L" Roo - 5 10 20 kQ

DO ifFEEBE“H”

DO pin resistance "H" Roon - 5 10 20 kQ

DO i F PR L
DO pin resistance "L"
[E OV EEthZEESEYINAE] / [0V Battery Charge Function]

FHIAM 0V BB HIFE BB FE BB 3R R SYFE OV BBt FEER
0V battery charge “Enabled” VocHa 0V battery charging 0.7 11 1.5 \%
starting charge voltage “Enabled”

RooL - 1 2 4 kQ

Table 6
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One-Cell Li-lon/Polymer Battery Pack Protection IC

B BS45MY / Electrical Characteristics

(BRIFFRERR LGN : Ta = -20°C ~ +60°C*" / Unless otherwise specified: Ta = -20°C ~ +60°C*")

L= "/S MR =/IME HE(E sKXE L]
Item Symbol Test conditions Min. Typ. Max. Unit

[Zh#E] | [Consumption]

EETRER

Operating consumption IOPE VDD=35V, VVM= VV|N|=0V 0.9 2.0 4.1 HA

TR

Overdischarge consumption loreo | VDD=Vw=1.2V - 0.5 1.0 HA

[KMEBE] / [Detection Voltage]

HFEBRIFEE

Overcharge detection voltage Voo VDD=3.5 — 4.8V 4.600 4.620 4.640 v

7B RRIREE

Overcharge release voltage Vocr ) 4.365 4.420 4.475 v

B RIFEBE

Over discharge detection voltage Voo VDD=3.5 —~ 2.0V 2.295 2.350 2.405 v

IR EBREREE

Over discharge release voltage Voor ) 2.550 2.650 2.750 v

e BB MEE 1
Discharge overcurrent detection VEect - 0.0065 0.0080 0.0095 \%
voltage 1

WERS BRI MEE 2

Discharge overcurrent detection Veco - 0.0095 0.0120 0.0145 \%
voltage 2

AEFTRRCNEBE 1

Load short-circuiting detection VsHoRrT1 - 0.0235 0.0290 0.0345 Y

voltage 1

AEFTRRICNEBE 2
Load short-circuiting detection VsHorT2 - Vvop — 1.5 Vvop — 1.0 Vvop - 0.5 \Y
voltage 2

FEERIRRIFEBE
Charge overcurrent detection Vera - -0.0125 -0.0110 -0.0095 \%

voltage
W RE
Discharge overcurrent release Vriov VDD=3.5V Vvop = 1.5 Vyop — 1.0 Vvop — 0.5 \%
voltage

[XE;RRYiE]] / [Delay Time]

I 78RR R RERY

Overcharge detection delay time Toc VDD=3.5 —~ 4.8V 614 1024 1434 ms

1 TR ER AR RERY
Over discharge detection delay Top VDD=3.5 — 2.0V 38.4 64 89.6 ms
time

TR R AR TR 1

Discharge overcurrent detection Tect VINI-VSS=0—0.120V 2150 3584 5018 ms
delay time 1

TR RARIF TR 2

Discharge overcurrent detection Tec2 VINI-VSS=0—0.120V 9.6 16 22.4 ms

delay time 2
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Fo R IR RERY
Charge overcurrent detection delay Tera VSS-VINI=0—0.120V 9.6 16 224 ms
time

A FIRRIRIF TR

Load short-circuiting detection TsHorT VINI-VSS=0—0.120V 140 280 504 us
delay time

13 75 BB RS FERY

Overcharge detection release Tocr VDD=4.8 — 3.5V 0.6 1.0 1.4 ms
delay time

R RS R

Over discharge detection release Toor VDD=2.0 — 3.5V 0.6 1.0 1.4 ms

delay time

BB R RS HERY

Discharge overcurrent detection Tecr VINI-VSS=0.120—0V 4.8 8.0 11.2 ms

release delay time

FEE IR E R

Charge overcurrent detection TeHar VSS-VINI=0.120—0V 0.6 1.0 1.4 ms

release delay time

[E N\ EB[E] / [Input voltage]

VDD I F-VSS inF V.
VDD pin -VSS pin VoD

VDD i F-VM i F

VDD pin -VM pin Vi ) 15 ’ 28 v

[PNEBEEFR] / [Internal Resistance]

VDD ##F-VM 5] &8 fE
Resistance between VDD pin and Rvmp VDD=1.8V, Vyny=0V 80 250 700 kQ
VM pin

VM i#F-VSS T8l FB e
Resistance between VM pin and Rvwms VDD=3.4V, Vyy=1.0V 3.5 10 20 kQ
VSS pin

[%aitH EBPE] / [Output Resistance]

CO ifmFEBpE H"

CO pin resistance "H" Roon - 2.5 10 30 kQ

CO imFEMEL"

CO pin resistance "L" Reol - 25 10 30 kQ

DO iFFHEFEH"

DO pin resistance "H" Roox - 25 10 30 kQ

DO i F PR L
DO pin resistance "L"
[=1 OV EEtiZEEBBYIHRE] / [0V Battery Charge Function]

FHIAM 0V BB HIFE BB FE BB 3R R SYFE OV BBt FEER
0V battery charge “Enabled” VocHa 0V battery charging 0.5 11 1.7 \%
starting charge voltage “Enabled”

RooL - 0.5 2 6 kQ

Table 7
1 HEETEEUREENZFG THTHE, FEIFIEFLEECE TR RE.

*1: Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed by design,
not tested in production.
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One-Cell Li-lon/Polymer Battery Pack Protection IC

B BS45MY / Electrical Characteristics

(BRIFHERBALLIN : Ta = -40°C ~ +85°C*! / Unless otherwise specified: Ta = -40°C ~ +85°C*")

L= "/S MR =/IME HE(E sKXE L]
Item Symbol Test conditions Min. Typ. Max. Unit

[Zh#E] | [Consumption]

EETRER

Operating consumption IOPE VDD=35V, VVM= VV|N|=0V 0.9 2.0 4.1 HA

TR

Overdischarge consumption loreo | VDD=Vw=1.2V - 0.5 1.0 HA

[KMEBE] / [Detection Voltage]

HFEBRIFEE

Overcharge detection voltage Voo VDD=3.5 — 4.8V 4.580 4.620 4.650 v

7B RRIREE

Overcharge release voltage Vocr ) 4.360 4.420 4.480 v

B RIFEBE

Over discharge detection voltage Voo VDD=3.5 —~ 2.0V 2.290 2.350 2410 v

IR EBREREE

Over discharge release voltage Voor ) 2.550 2.650 2.750 v

e BB MEE 1
Discharge overcurrent detection VEect - 0.0060 0.0080 0.0100 \%
voltage 1

WERS BRI MEE 2

Discharge overcurrent detection Veco - 0.0090 0.0120 0.0150 \%
voltage 2

AEFTRRCNEBE 1

Load short-circuiting detection VsHoRrT1 - 0.0230 0.0290 0.0350 Y

voltage 1

AEFTRRICNEBE 2
Load short-circuiting detection VsHorT2 - Vvop — 1.5 Vvop — 1.0 Vvop - 0.5 \Y
voltage 2

FEERIRRIFEBE
Charge overcurrent detection Vera - -0.0130 -0.0110 -0.0090 \%

voltage
W RE
Discharge overcurrent release Vriov VDD=3.5V Vvop = 1.5 Vyop — 1.0 Vvop — 0.5 \%
voltage

[XE;RRYiE]] / [Delay Time]

I 78RR R RERY

Overcharge detection delay time Toc VDD=3.5 — 4.8V 512 1024 1536 ms

1 TR ER AR RERY
Over discharge detection delay Top VDD=3.5 — 2.0V 32 64 96 ms
time

TR R AR TR 1

Discharge overcurrent detection Tect VINI-VSS=0—0.120V 1792 3584 5376 ms
delay time 1

TR RARIF TR 2

Discharge overcurrent detection Tec2 VINI-VSS=0—0.120V 8 16 24 ms

delay time 2
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Fo R IR RERY
Charge overcurrent detection delay Tera VSS-VINI=0—0.120V 8 16 24 ms
time

A FIRRIRIF TR

Load short-circuiting detection TsHorT VINI-VSS=0—0.120V 112 280 504 us
delay time

13 75 BB RS FERY

Overcharge detection release Tocr VDD=4.8 — 3.5V 0.5 1.0 1.5 ms
delay time

i e R R

Over discharge detection release Toor VDD=2.0 — 3.5V 0.5 1.0 1.5 ms

delay time

BB R RS HERY

Discharge overcurrent detection Tecr VINI-VSS=0.120—0V 4.0 8.0 12.0 ms

release delay time

FEE IR E R
Charge overcurrent detection TeHar VSS-VINI=0.120—0V 0.5 1.0 1.5 ms
release delay time

[E N\ EB[E] / [Input voltage]

VDD I F-VSS inF V.
VDD pin -VSS pin VoD

VDD i F-VM i F

VDD pin -VM pin Vi ) 15 ’ 28 v

[PNEBEEFR] / [Internal Resistance]

VDD i F-VM i F[a] 8 fR

Resistance between VDD pin and Rvmp VDD=1.8V, Vyny=0V 80 250 700 kQ
VM pin

VM i#F-VSS T8l FB e

Resistance between VM pin and Rvwms VDD=3.4V, Vyy=1.0V 3.5 10 20 kQ

VSS pin

[%aitH EBPE] / [Output Resistance]

CO ifmFEBpE H"

CO pin resistance "H" Roon - 2.5 10 30 kQ

CO imFEMEL"

CO pin resistance "L" Reol - 25 10 30 kQ

DO iFFHEFEH"

DO pin resistance "H" Roox - 25 10 30 kQ

DO i F PR L
DO pin resistance "L"
[=1 OV EEtiZEEBBYIHRE] / [0V Battery Charge Function]

FHIAM 0V BB HIFE BB FE BB 3R R SYFE OV BBt FEER
0V battery charge “Enabled” VocHa 0V battery charging 0.5 11 1.7 \%
starting charge voltage “Enabled”

RooL - 0.5 2 6 kQ

Table 8
1L HREEERUARMENSA THTHE, FHibIFRIEEIEETE TR RE.

*1: Since products are not screened at high and low temperature, the specification for this temperature range is guaranteed by design,
not tested in production.
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B IHEEHER / Function Description

1. IEE T{EIR% / Normal Condition

SR Bl ERETE VDD inF - VSS nFIElRYEMEBELR VINI inF - VSS inFiallBE, KiEHRIZZBMmE, BtBEE
TREBKNEBE (Voo) MEBEIFEMBE (Voc) LTHESEEA. VINI I FEBEEFELERQMEBE (Vena) UL EBEKRE
T ERFAMEBE 1 (Vecr) MUTFRSERIAMNE R TY, 78BEHIA MOSFET MK BIZHEIA MOSFET RIS AHITH. XMRESTF @
BRZE, AIUEBt# TR ARE,

EBEEREST, XE%EE VDD IFF - VM inFiEIEME (Rwp) f VM igF - VSS imFiElEBE (Rvms).

AR IREEECKR, SETERBINETEEY, I, EEVMEFRIVSSIHF, NEEETBEE, AMEFEETERS.

The IC monitors the voltage of the battery connected between VDD pin and VSS pin, the voltage between VINI pin and VSS
pin to control charging and discharging. When the battery voltage is in the range from the over discharge detection voltage (Vop) to
the overcharge detection voltage (Voc), and the VINI pin voltage is in the range from charging overcurrent detection voltage (Vcna)
to discharging overcurrent detection voltage 1 (Vec1), the IC turns both the charging and discharging control MOSFETs on. This
status is called the normal condition.

The resistance between VDD pin and VM pin (Rvmp), and the resistance between VM pin and VSS pin (Rvus) are not connected
in the normal status.

Note: When connecting the cell for the first time, there will be the possibility of not discharging. At this time, short

connect the VM pin and VSS pin, or connect the charger, can be restored to normal working condition.

2. @7 BIRZ& / Overcharge Condition
ErxBd, BERSHBHBEESET Voo, BXMRESERHFEIFRBRNEREE (Toc) UEMBERT, XAz BIEHIA
MOSFET fM{ELLFE . XFREIF NI TEIRE,
7 EBARSRIEERRR, 2 RWTRY 2 MiE .
(1) 1R VM iR FREEHET 0.25 V (HEME) NIERT, HEtBERREISFBMAFREE (Vocr) LT, BEIRIARRRE ZEER
Bo
(2) R VM IR FEBETE 0.25 V (BE1E) D EMERT, HBMEBEREEE] Voc LUTE, BEIRI#ERRE FE IR,
MBS FEBE G, EEAEFIRNE, BTFREERME D BTG A MOSFET ASE £ ZRE &), Rk VM iHFBELL
VSS IR FEBEEINT ASEFE ZIRERN VE BE. LAY, N8R VM IRFEETE 0.25 V (HEE) U EMNBERT, HEMEERE Voc L
T, BPeIfgBRd 7R EBIRES.
AR WFERVOoCTIH B M, AEEETRAENAH, b REFBMBETHEIIVOCUTHNERT, FEMBE
FREZEIVOCHLE, MR BN AR AR E R NS ELEFEERAN, B2, KMELBHNRIBERER M, EEETAIE
ERRRENBAELAHNERT, BENBMBESDS ERME, EbBeEes Bl is b Hmesiel e UL IEIEAN.

When the battery voltage becomes higher than Voc during charging in the normal status and the condition continues for the
overcharge detection delay time (Toc) or longer, the output voltage of IC CO pin changes from high level to low level, and the
MOSFET used for charging control is turned off, charging is stopped. This condition is called the overcharge status.

The overcharge status is released in the following two cases.

(1) In the case that the VM pin voltage is lower than 0.25 V typ., the overcharge state is released when the battery voltage

falls below overcharge release voltage (Vocr).

(2) In the case that the VM pin voltage is equal to or higher than 0.25 V typ., the overcharge state is released when the

battery voltage falls below Voc.

When the discharge is started by connecting a load after the overcharge detection, the VM pin voltage rises by the Vf voltage
of the parasitic diode than the VSS pin voltage, because the discharge current flows through the parasitic diode in the charge

control MOSFET. If this VM pin voltage is equal to or higher than 0.25 V typ., the IC releases the overcharge status when the
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battery voltage is equal to or lower than Voc.

Note: If the battery is charged to a voltage higher than Voc and the battery voltage does not fall below Voc even when
a heavy load is connected, discharge overcurrent detection and load short-circuiting detection do not function until the
battery voltage falls below Voc. Since an actual battery has an internal impedance of tens of mQ, the battery voltage drops
immediately after a heavy load that causes overcurrent is connected, and discharge overcurrent detection and load short-

circuiting detection function.

3. @R / Over discharge Condition

HEERS THBEMBEERBIZEFEMRE Voo 2T, BEXMRESFRFEIHRBRMNIEREE (Too) UM ENERT, 2XHAK
FRIZHIF MOSFET ML, XMIRESHTANTRBIRE.

EEHREBRET, BFSHARERRY VDD inF - VM inFiElnl@id Ruvo SRI#ITEEES, EIt VM iHF=E Rvwp m#_EHL,

(1) R &R B, VM IGTFBE20.7 V (HEE) NERT, BMBEE Voor L, BREKERS,

(2) TEEETERES, 0.25 V (HBIE)<VM IH FEBE<0.7 V (HEE) NIERT, BAMEBETE Voor L, BERITHERS.

(3) TEEETEREES, VM IRFEE<0.25 V (BEE)NIERT, EBMEBEE Voo UL, MEBRIHERS.

ERHEBERET, EEEE Rws.

When the battery voltage falls below Voo during discharging in the normal status and the condition continues for the
overdischarge detection delay time (Tob) or longer, the output voltage of DO will reverse. The discharge MOSFET will be turned
off and stop discharging. This condition is called the overdischarge status.Under the overdischarge status, VDD pin and VM pin
are shorted by Rvmp in the chip. The VM pin voltage is pulled up by Rvmb.

(1) When a battery is not connected to a charger and the VM pin voltage > 0.7 V typ., the battery voltage reaches Vopr or

higher and the over discharge state is released.

(2) When a battery is connected to a charger and 0.25 V typ. < the VM pin voltage < 0.7 V typ., the battery voltage reaches

Voor or higher and the over discharge state is released.

(3) When a battery is connected to a charger. the VM pin voltage < 0.25 V typ., the battery voltage reaches Voo or higher

and the over discharge state is released.
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4. MEBEERRES (RBEER 1. RBEIBR 2. AFEEER 1. AHIER 2) / Discharge overcurrent status

(discharge overcurrent 1, discharge overcurrent 2, load short- circuiting 1, load short-circuiting 2)

4.1 W ER 1. BT B 2. fAEHKEE 1/ Discharge overcurrent 1, discharge overcurrent 2, load short-circuiting
1

ATFBEERSTHEM, HREERAIMEELLR, 2S5 VINI IHFBELAES Veer UL, BEXMRSHEFERRIERES
FERASMEER B8] 1 (Tect) U EMIERT, SXHMBIZHEIA MOSFET MF LM, XMIRESH KBS BIRRE,

ERBERBRET, SRR VM T - VSS imTFEIiEE Ruvs RE TR, B2, EEZEEMHNEE, VM BFBE
HFEEEREMT I VDD ihFBE. EMFSHENEE, Il VM BFBERER] VSS i FEE. H VM inFEBEREE Vrov
LUREY, BOTfRRRIERE IR TS .

MBI ERRE T, EEEE Ruwmoo

When a battery in the normal status is in the status where the VINI pin voltage is equal to or higher than Vec1 because the
discharge current is equal to or higher than the specified value and the status lasts for the discharge overcurrent detection delay
time 1 (Tec1) or longer, the discharge control MOSFET is turned off and discharging is stopped. This status is called the discharge
overcurrent status.

Under the discharge overcurrent status, VM pin and VSS pin are shorted by Rvws in the chip. However, the VM pin voltage is
the VDD pin voltage due to the load as long as the load is connected. When the load is disconnected, the VM pin returns to the
VSS pin voltage. When the VM pin voltage returns to Vriov or lower, the discharge overcurrent status is released.

Rvmb is not connected in the discharge overcurrent status.

4.2 fAESE& 2 / Load short-circuiting 2

DFBERETHEM, HERESBELTERLAENHEN, VM i FBE LA VsHorrz M ERRSIFSAFRFE R EIERG
MHEREY(E] (TsHort) MU ERERT, SXHAKEBIEHIA MOSFET MSLERE. XMIRESHRARES BRIRES. KBRS HE
BRIF7ES "4.1 BEREERR 1. BERSER 2. FAEEERR 1" HE,

When a battery in the normal status is in the status where a load causing discharge overcurrent is connected, and the VM pin
voltage is equal to or higher than Vsrort2 and the status lasts for the load short-circuiting detection delay time (TsHort) or longer,
the discharge control MOSFET is turned off and discharging is stopped. This status is called the discharge overcurrent condition.
It releases the discharge overcurrent status in the same way as in "4. 1 Discharge overcurrent 1, discharge overcurrent 2, load

short-circuiting 1".

5. 78 FIRAE / Charging Overcurrent Condition

EEERSTHEM, ATFEEEREMEEUL, 283 VINI B FBERED Venn LT, BEXMRSIISEFERBEIER
K MFERBY(E] (Tena) L ERIIER T, X HFFERITHI MOSFET M{E L7 B, XMIRESHR A 78 BT BIFVIRES,. BT 5 75 B A%,
YRR, VM I FBELEFAE 0.25 Vv (B8YE) LR, BERIfRRR7s 8T B AR S,

EEHREBRET, ZEREIEBCUREIEER.

When a battery in the normal status is in the status where the VINI pin voltage is equal to or lower than VcHa because the
charge current is equal to or higher than the specified value and the status lasts for the charge overcurrent detection delay time
(Tcha) or longer, the charge control MOSFET is turned off and charging is stopped. This status is called the charge overcurrent
status.

The charging overcurrent status is released. when the discharge current flows and the VM pin voltage is 0.25 V typ. or higher
by removing the charger.

The charge overcurrent detection does not function in the overdischarge status.
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6. [ OV EEsthFEEIHAE (4iF) [/ OV Battery Charging Function “Enabled”

EWEENEMBERBSME, T70VNIRS THETAETRENINE. F P+iFTFS P-inFZEEEBEER OV
FRthFEEB IR 7eEEAREBIE (Vocha) KA ERIZEEBE3AY, FEEBIZHIAE MOSFET M I =1 EE /I VDD inFBE. EBTFEBEBE,
Y7 EBITHEIA MOSFET i 1k ARRBI B EA R HERE L LY, FEEHIA MOSFET $4#ES@ (ON) mAm#EIT788, LT,
RERIZHIF MOSFET ##&lL (OFF), ZEEBEBERMENEIEHIA FET NEFEZIREMMN. EEMBELN Voo U ERE
EhEERT.

AR 1. AUEFEEESEESREBEE, FEEE—XETRENESFAIREEM, XRHTEE T 7 B EMNRHETARE

B, FIAZREAFHELLFO VEB IFEEBN, BB SHiAEEE R,
2. NWFzEIEBRFKRNTHEERD, MO0 VEEMFEBEREN. AlLL, AiFMA0 VBN~ R, ETBHMEBELVOD
R ENSEERFHITER, MARETRED BRI,

This function is used to recharge a connected battery whose voltage is 0 V due to self-discharge. When the 0 V battery charge
starting charger voltage (VocHa) or a higher voltage is applied between the P+ and P- pins by connecting a charger, the charge
control MOSFET gate is fixed to the VDD pin voltage. When the voltage between the gate and source of the charge control MOSFET
becomes equal to or higher than the threshold voltage due to the charger voltage, the charge control MOSFET is turned on to start
charging. At this time, the discharge control MOSFET is off and the charging current flows through the internal parasitic diode in
the discharge control MOSFET. When the battery voltage becomes equal to or higher than Vop, the chip returns to the normal
status.

Note: 1. Some battery providers do not recommend charging for a completely self-discharged lithium-ion
rechargeable battery. Please ask the battery provider to determine whether to enable or inhibit the 0 V battery charge
function.

2. The 0 V battery charge function has higher priority than the charge overcurrent detection function. Consequently,
a product in which use of the 0 V battery charge function is enabled charges a battery forcibly and the charge overcurrent

cannot be detected when the battery voltage is lower than Vop.
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m HANAREE / Application Circuits

P+
<
R1
*—W\—e— ] VDD
Battery C1
T T CM1005
¢——e—{]Vss
VINI DO CO VM
1 1 1 1 (g |
_ _ _ R2
R3 I | P-
AW 1 LT <
I > e I
Figure 5
BIFRIR HAE 2%ceE (i
Component Symbol Type Range Unit
R1 330 270 ~ 1500 Q
C1 0.1 0.068 ~ 2.200 uF
R2 1.0 0.3~3.0 kQ
R3 1.5 - mQ
Table 9

FE:

1. ERSHETREFEMEMFEL.
2. ERICHREE URSHHTEARIERERE TENKE, BEXRNNABRR EHTRINLNEREESH.

Caution:

1. The above constants may be changed without notice.

2. The example of connection shown above and the constant do not guarantee proper operation. Perform thorough
evaluation using the actual application to set the constant.
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B BFE / Operation Timing Chart

1. dFEHFP. FTEIFEP / Overcharge and Charging Overcurrent Detection

Voc
Vocr

— e T

VDD

TC HA

O T

CO PIN

VM

Discharge
condition

Charge
condition

Veha

;|4 »

A

&
r|‘ Ll )

Connect Connect  Connect
charger load charger

;|4 Ll‘

A

»
»

A

load

Ll‘

Connect

\ 4
A
A 4
A

Connect  Connect
charger load

(a) (b) (@)

»
>

»i
< r|‘

(b)

(a)

(c) (a)

Figure 6
(a) EEETIERR / Normal condition
(b) EFEEIRS / Overcharge condition
(c) FEEEILFUIRZA / Charging overcurrent condition
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2. IR EBRIP. HEEFHAE / Over discharge and discharging Overcurrent Condition Detection

Vobr
Vop

- Tob

DO PIN

vss L : 2 : SN EEES SN S T S >

V/SHORT e e e e e e e e e e e e

Vee | SUR SNSRI | IR

Discharge
condition

Charge 3 3 - 1 : : : Remove

condition . | load] . |
& i e »lda wnld wla

“‘Connect’ : : Canect Connect | Connect | Remove
load charger load load load

(a) (b) (a) (b) (@) (c¢) (@) (d) (a)

Figure 7

(@) IEEEIEIRZA / Normal condition

(b) IHEBIRZ / Over discharge condition

(c) HMEIEFIRZ / Discharging overcurrent condition
(d) fTAFFEEIRZ / Load short circuit
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B i{EE / Test Circuits

SR BRIFEE. SFEBEMEMRBEE GUNER 1) / Overcharge protection voltage, Overcharge release voltage (Test
Circuits 1)
EVI=3.5VIRBEFHIRE T, BVIREREAZEVco="H" - "L" BRMVINBERIAIREBFRIFEE (Voc). ZE, HVIEIETE
EVco="L" — "H" BIRVIRIEBEBI /T FeEARFREEE (Vocr)o
Overcharge detection voltage (Voc) is defined as the voltage V1 at which Vco goes from "H" to "L" when the voltage V1 is
gradually increased after setting V1 = 3.5 V. Overcharge release voltage (Vocr) is defined as the voltage V1 at which Vco goes

from "L" to "H" when the voltage V1 is then gradually decreased.

TREBFRIFBE. SHREBHEMREE (UiXER 2) /Over discharge protection voltage, Over discharge release voltage
(Test Circuits 2)
7EV1=3.5V, V2=V5=0VIRBGIIRE T, KBVIEEFEEVoo="H" - "L" FEIVIREBERI S RERIFBEVoo). ZE, &
BV2=0.3V, BVIEIBIRAZEVoo="L" — "H" BIHNV1HEBEENASHEBEFREE (Vobr)e
Overdischarge detection voltage (Vop) is defined as the voltage V1 at which Voo goes from "H" to "L" when the voltage V1 is
gradually decreased after setting V1 = 3.5V, V2 = V5 = 0 V. Overdischarge release voltage (Voor) is defined as the voltage

V1 at which Vpo goes from "L" to "H" when setting V2 = 0.3 V, and when the voltage V1 is then gradually increased.

3. MEBIEARFRPBE 1. MBIERERBE (UiXEE 5) / Discharge overcurrent protects voltage 1, Discharge
overcurrent release voltage (Test Circuits 5)

7EV1=3.5V. V2=1.0V. V5=0VIREERTRET, KV5iEFHA, MEBERAFFIBEIVoo="H" - "L" JILAIRERET 8] BI LB
R MGERRY(B]1 (Tect), HEBSBIVEBYEBEBIARES BEIRIDMEBET (Vecr)e ZfE, KEV2=3.5V. V5=0V, FFV2EISE(R
FEVpo="L" — "H" BYAIV2RIEBEEI M B RARFREBIE (Vrov)e HV2HIEBEREEIVrRovZ A, £i91.0ms (BEE) 5
VooZA"H", FHTERHERRNERETE (TsHort) ARFEFLEREF"H"
Discharge overcurrent detection voltage 1 (Vec1) is defined as the voltage V5 whose delay time for changing Voo from "H" to
"L" is discharge overcurrent detection delay time 1 (Tec1) when the voltage V5 is increased after setting V1 =3.5V,V2=1.0
V, V5 = 0 V. Discharge overcurrent release voltage (Vriov) is defined as the voltage V2 at which Voo goes from "L" to "H"
when setting V2 = 3.5V, V5 =0 V and when the voltage V2 is then gradually decreased. When the voltage V2 falls below

Vriov, Voo will go to "H" after 1.0 ms typ. and maintain "H" during load short- circuiting detection delay time (TsHorT).

4. TR EEHE N E 2 (ME R 2) / Discharge overcurrent protects voltage 2 (Test Circuits 2)

FEV1=3.5V. V2=1.0V. V5=0VIiRBEPRET, KV5iRFH, MEERAFHWREIVDO="H" - "L" JILAIERAT 8 BI T
A MIIEIRBYE)2 (Tece), UEBTRIVSRIEBERD ARER T BRI MEBES (Vecz)o
Discharge overcurrent detection voltage 2 (Vecz) is defined as the voltage V5 whose delay time for changing Voo from "H" to
"L" is discharge overcurrent detection delay time 2 (Tec2) when the voltage V5 is increased after setting V1 =3.5V,V2=1.0
V,V5=0V.

5. fAFEREFEE 1 GUiREER 2) / Load short-circuit protection voltage 1 (Test Circuits 2)
EV1=3.5V. V2=1.0V. V5=0VIREERIIRE T, BV5ieH, MBERABHBREIVoo="H" — "L" JLERYEEIRES BRI TsHorT,
BTV RN BB B9 £ AT BRI EBJE 1 (VsHorT1)o
Load short-circuiting detection voltage 1 (VsHort1) is defined as the voltage V5 whose delay time for changing Voo from "H" to
"L" is Tsnort When the voltage V5 is increased after settingV1 =3.5V,V2=10V,V5=0V.

6. ARSI TMEEE 2 (NEEBEL 2) / Load short-circuit protection voltage 2 (Test Circuits 2)
EV1=3.5V. V2=V5=0ViRERRRET, KV2REFA, MBERABHFIBEIVDO="H" - "L" NILMIEREEIBI A TsHorT, LEEY
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BYV2RYEB £ BN 0 A B AT BE G T BB [ 2(VsHoRT2)o
Load short-circuiting detection voltage 2 (VsHort2) is defined as the voltage V2 whose delay time for changing Voo from "H" to
"L" is TsnorT when the voltage V2 is increased after setting V1 =3.5V,V2=V5=0V.

7. REERGFEE (UREEL 2) / Charge overcurrent protection voltage (Test Circuits 2)

fEV1=3.5V, V2=V5=0VIREREVRE T, KVEMEE, MEBERREFIEEIVeo="H" — "L" 79 EAVEEIREYB]BN Y 78 B8 FE il
HEIRBFIE](Tena), LEESRIVERYERERIJY 78 BRI B ARG M BB /R (Vena)o

Charge overcurrent detection voltage (Vcha) is defined as the voltage V5 whose delay time for changing Vco from "H" to "L" is

charge overcurrent detection delay time (TcHa) when the voltage V5 is decreased after setting V1 =3.5V,V2=V5=0V.

8. TYERHFERR (MK EBER 3) / Operating consumption current (Test Circuits 3)
£ V1=3.5V, V2=V5=0V L BFHIRE T, L& VDD it FHIE R (Icc)BN A TIEREFER R (IoPe)o
When V1=3.5V and V2 = V5 = 0 V are set, the current Icc flowing through the VDD pin is the current consumed while working

(loPE).

9. T EBREEB (Uit 3) / Overdischarge consumption current (Test Circuits 3)
£ V1=V2=1.2V, V5=0 VIR BFEPIRE T, loo BT RESEFEEBR (lorep)o
When V1=V2=1.2V and V5 =0V are set, the current lcc flowing through the VDD pin is the current consumed while overdischage

(loPeD).

10. VDD i#F-VM s FiaeBfE (NiX8E 3) / Resistance between VDD pin and VM pin (Test Circuits 3)
£ V1=1.8V, V2=V5=0 V IR BFHPIRE T, VDD iHF-VM inFia8BFEEIJ Rumo.
When V1=1.8V and V2=V5=0V are set, the resistance between VDD pin and VM pin is Rvmb.

11. VM ¥EF-VSS ¥EFalEpe GUREEE 3) / Resistance between VM pin and VSS pin (Test Circuits 3)
£ V1=3.5V, V2=V5=1.0V iR BSRVRE T, R V5 FEEE 0V BIHY VM i F-VSS tihF el EBFEANA Rumso
When V1=3.5V and V2=V5=1.0V are set, the resistance between VM pin and VSS pin is Rvms when V5 is decreased to 0 V.

12. COEFEF “H” (MiEE& 4) /CO pin resistance "H" (Test Circuits 4)

£ V1=3.5V, V2=V5=0V, V3=3.0V igBEHRE T, VDD ixF-CO inFialEEEENA CO iHFHFE "H" (RcoH)s

When V1=3.5V, V2=V5=0V, and V3=3.0V are set, the resistance between VDD pin and CO pin is the CO pin resistance "H"
(RcoH).

13. COBFEME “L” (Wi 4) /CO pin resistance "L" (Test Circuits 4)
£ V1=4.7V, V2=V5=0V, V3=0.4V iE BEHIRE T, VM iiHF-CO inFialFEEBERN 9 CO ifFERE "L" (RcoL)o
When V1=4.7V, V2=V5=0V, and V3=0.4V are set, the resistance between VM pin and CO pin is the CO pin resistance "L" (RcoL).

14. DO MmFHME “H” (GURXEEE 4) /DO pin resistance "H" (Test Circuits 4)

£ V1=3.5V, V2=V5=0V, V4=3.0V i§BEHPRE T, VDD iFF-DO inFialEEfEENA DO HFEFE "H" (RooH)s

When V1=3.5V, V2=V5=0V, and V4=3.0V are set, the resistance between VDD pin and DO pin is the DO pin resistance "H"
(RooH).

15. DO MmFHME “L” (UiXHEE 4) /DO pin resistance "L" (Test Circuits 4)

£ V1=1.8V, V2=V5=0V, V4=0.4V IEBFRIRE T, VSS iF-DO ixFialEEENN DO iHFEERE "L" (Rool)s

When V1=1.8V, V2=V5=0V, and V4=0.4V are set, the resistance between VSS pin and DO pin is the DO pin resistance "L"
(RooL).
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16. TFEBFRPIELERE (Uit 5) / Overcharge detection delay time (Test Circuits 5)
EV1=3.5V, V2=V5=0VIRBEJGRVIRE T, BV, MVIEBEVocki FiaZEIVeo="L" H1ERIBYEIRN A 78 B fRIFAEIR AT 8]
(Toc)o
When V1=3.5V and V2=V5=0V are set, V1 is pulled up and the time from V1 exceeding Voc to Vco = "L" is the overcharge

protection delay time (Toc).

17. IHEBEFRFPIEERE (UitEE& 5) / Over discharge detection delay time (Test Circuits 5)

EV1=3.5V, V2=V5=0ViRBEFRIRE T, BVIER, MVUETVooldFIaEIVoo="L" J1LRIEYIE IS BB IR IF TR A 8]
(Tob)o

When V1=3.5V and V2=V5=0V are set, V1 is lowered and the time from V1 exceeding Vop to Voo = "L" is the over discharge

protection delay time (Top).

18. MREETFIRIFEERAYE 1 (UXEERR 5) [ Discharge overcurrent detection delay time 1 (Test Circuits 5)
7EV1=3.5V, V2=1.0V, V5=0VIEBGHRE T, BV5IRFHA, MV5iBidVectBIFIAEIVoo="L" J9LEAIBYIEI BRI AR IF IR
BY1E1 (Tec1)o
When V1=3.5V, V2=1.0V and V5=0V are set, V5 is pulled up and the time from V5 exceeding Vec1 to Voo = "L" is the

discharge overcurrent protection delay time 1 (Tec1).

19. THEEEFRFIFEERAYE 2 GUIREEER 5) / Discharge overcurrent detection delay time 2 (Test Circuits 5)

7EV1=3.5 V. V2=1.0V. V5=0 VIREBFRPRE T, KV5RFA, MV5EEIEVeck FIaEIVoo="L" Jy1EBYRYIE BN FE T BRI
FEIRBY[E]2 (Tec2)o

When V1=3.5V, V2=1.0V and V5=0V are set, V5 is pulled up and the time from V5 exceeding Vecz to Vo = "L" is the

discharge overcurrent protection delay time 2 (Tec2).

20. HEFEEREPIERRE GUIXEE 5) /Load short-circuiting detection delay time (Test Circuits 5)
FEV1=3.5V. V2=1.0V. V5=0 VIREGHPRE T, KV5IEF, MVEEBEVsrormBIFFIaEIVoo="L" JI1ERIBYIEIEN 0 fa HRERE AR
$PIEIRBYIE] (TsHoRT)o
When V1=3.5V, V2=1.0V and V5=0V are set, V5 is pulled up and the time from V5 exceeding VsHorr1 to Voo = "L" is the Load

short-circuiting detection delay time (TsHorr).

21. FEEIRFPIERMNIE (AL 5) / Charge overcurrent detection delay time (Test Circuits 5)
7EV1=3.5V, V2=V5=0VIR ERGRVAETT, VLK, MVSETVeraBtFIaEIVeo="L" J91ERIET EIBI Y 78 BB MR RIF IEE BY 8]
(TcHa)o
When V1=3.5V and V2=V5=0V are set, V5 is lowered and the time from V5 is lower than Vcha to Vco = "L" is the charge

overcurrent protection delay time (TcHa).

22. FFHAME OV Bt EBRY S FISREBIE (" A VF H OV EthizEEBIThEE) (MiXEBEE 4) / The charger voltage for starting OV
battery charging (0V battery charge function "Enabled") (Test Circuits 4)
7EV1=V5=0V, V2=V3=-0.5 VIREFRTRE T, RKV2ERIERR, RECOHTFHIER (Ico) BB 1.0uARTEIV2HYFEERLEITERD
NFHIEMO VER M FE BB Y78 EE 8] BB I (VocHa)o

The 0 V battery charge starting charger voltage (VocHa) is defined as the absolute value of voltage V2 at which the current
flowing through the CO pin (lco) exceeds 1.0 uA when the voltage V2 is gradually decreased after setting V1 =V5=0V, V2 =
V3=-0.5V.
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Figure 9 Test Circuits 2
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Figure 10 Test Circuits 3 Figure 11 Test Circuits 4
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Figure 12 Test Circuits 5
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B #1358 / Package

DFN1.9X1.6-6L

One-Cell Li-lon/Polymer Battery Pack Protection IC
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Figure 13
NOTE: ALL DIMENSIONS IN MM
SYMBOL MIN NOM MAX
A 0.40 0.50 0.60
A1 0 0.02 0.05
b 0.20 0.25 0.30
b1 0.18REF
c 0.152REF
D 1.50 1.60 1.70
e 0.50BSC
Nd 1.00BSC
E 1.80 1.90 2.00
0.20 0.25 0.30
h 0.07 0.12 0.17
Table 10
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B PCB R~J## / PCB Layout Recommendations

DFN1.9X1.6-6L

0,5

8 S 3
Loa | oz
Figure 14

AR BE7EEHETEIRLZN., 2%, BRI,
2N A ORTHAOMUEFSEEXTT.
3.8 M5 | HNFIR S A REERT.
435 MAREREEERT KERER.
Notes:
1. Do not apply solder paste or solder under the molding compound to prevent the component from being lifted.
Align the stencil aperture sizes and positions with the solder pads.

Extend the pad pattern in the outward direction of the pins.

Eal

Do not extend the pad pattern into the center area of the package.
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B Z#{E8 / Carrier Tape information

Loaded tape feed direction —

el w P1 PO P2 S S T
i dh i d /]
N N N N L/
=
o & [1 |® |® |& 2
5°MAX
5° MAX
AO
<
Figure 15
Type W*P1 Unit
DFN1.9*1.6 8.0%4.0 mm
Item Specification Tol (+/-)
w 8.00 +0.20
F 3.50 +0.05
E 1.75 +0.10
P2 2.00 +0.05
P1 4.00 +0.10
PO 4.00 +0.10
P0*10 40.00 +0.20
DO 1.50 +0.10/-0
D1 1.00 +0.10
T 0.20 +0.02
BO 215 +0.10
A0 1.75 +0.10
KO 0.75 +0.10
Table 11
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B #H#&(ZE /Reel information
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Figure 16
B f3{S8 /Package information
B B gz BIfE
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fEFFEEM / Usage Precautions

1. AYRABHHNARE, BEEF@mICUH, B AEIMEMENR. REEFANANS, BEERATHHE1EKR.
The contents of this document are subject to change without notice as a result of product improvements. For more detailed
information, please contact our company's marketing department.

2. AUBRBHIRRTE. ERAEFNHESE, HIHRIEMEBEFILT, RE=AMENEI LR, RABNIEAEBE
A5 fE.
The circuit examples, application methods, and other content in this specification are provided for reference only and do not
constitute guaranteed designs for mass production. Our company assumes no liability whatsoever for issues arising from third-
party intellectual property rights.

3. AARPBERRUAMBERT, ARERIEEMNMEE. HANBMINGERSHBRRNFG. AEATFN~REREN, B
EFHEBRITAERIE, BINEFHBEERTHEFRNIE,
When this product is used independently, our company guarantees that its performance, typical applications, and functions
meet the conditions described in this specification. When used in the customer's products or equipment, the above conditions

are not guaranteed, and the customer is advised to perform sufficient evaluation and testing.

4. FAREARBIEHNFECERER R, BHERBABE. BHBE. AHERNERSME, FICRNIIFENETH
KRBT, NTEAEBHAEBIAETEERA~m, BESHRENER, MIEMIIRE, RATMNIEHRFEE
fA3itE.

Please ensure that the product is used within the conditions specified in this specification. Pay particular attention to the
operating conditions for input voltage, output voltage, and load current to ensure that the power dissipation within the IC does
not exceed the allowable power dissipation of the package. Our company assumes no liability whatsoever for any damage
resulting from the use of the product beyond the ratings specified in this specification, even if such use is momentary.

5. EERAFEE, BWIMEAER. tXURARER. M, WS mARHEE DM 24k,

When using this product, please verify the laws and regulations of the country and region of use and the intended application,
and test the product's suitability and safety performance for the intended use.

6. AMEHEHN~m, REBEITA, FIBTRREXNAR. LRk EMiRkigEHRBENS I REERRF, Fll: ET
2. PhRERM. ZFERESI. FEEESM. M8, K8, ZeedmS, TRSIEAESMMHER.

KRATHEE B LIMERAME BB mMSHAIRE, AR R EBEATE,

The products described in this specification shall not, without written permission, be used in high-reliability circuits of
equipment or devices that may cause harm to human health, life, or property, such as: medical devices, disaster prevention
equipment, vehicle equipment, automotive equipment, aviation equipment, aerospace equipment, nuclear power equipment,
etc., nor shall they be used as components thereof.

Our company assumes no liability whatsoever for damages arising from the use of the products described in this
specification for purposes other than those specified by our company.

7. ARB-EHOFREFRHNRERIEY, EBFFIENFSEFREE —ENBELERN.
ATBALEERARRIESERERMMEBHAS TR, ARER. H2MHREE, BEPNENRFHITRONIEN, BITHIHT
TURIET. BALEABEEREE. IR TESZ 28T, AR ERNL Y,

Our company continuously strives to improve product quality and reliability; however, all semiconductor products are subject
to a certain probability of failure.

To prevent personal injury, fire accidents, social damage, or other harm resulting from the probabilistic failure of this product,
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customers are advised to perform thorough system-level evaluation and, on their own responsibility, implement safety
measures such as redundant design, fire spread prevention measures, and malfunction prevention design to avoid

accidents.

8. AFTmE—MAMERRHET, FamAKERE, BESENEYRMNESRE, FILUERERERANOFR, 5o, HEMCHENE
AIBELL IR, EFIZMBIEIEMRF, URZHhEHE,
This product does not affect human health under normal conditions of use; however, as it contains chemical substances and

heavy metals, please do not place it in the mouth. In addition, the fractured surfaces of the package and chip may be sharp.

Please exercise caution when handling with bare hands to avoid injury.
9. EBFEAXT@mE, FETEAERNMMXANES, SIEME,
When disposing of this product, please comply with the laws and regulations of the country and region of use and dispose of
it properly.
10. ZAMEBHRE, REXQTIFA, mEATFHEBNNEHHES,
The contents of this specification shall not be reproduced or copied for any other purpose without the permission of our

company.
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