- 3PEAK CM1005-ZELD

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

CM1005-ZELD NESHEEREONBERIEREE, ERTEEF. EREYIREBEMNGFER IC, REET 1 TEEF.
HRASYNI B BEMARNT 7R, IHREBENT ERNERP, BERIMETERCNENE, SN EETHEN\WESEELBRRE
o

The CM1005-ZELD 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

s IFEEBFRIFEE 4.650 V Accuracy +15 mV
Overcharge detection voltage

o IR RIREE 4.450V Accuracy +30 mV
Overcharge release voltage

o TIREBIRIFEBE 2.100 V Accuracy +35 mV
Over discharge detection voltage

o T IREBAEPREBIE 2.300 V Accuracy +65 mV
Over discharge release voltage

o AR AR E 0.0140 V Accuracy +1.0 mV
Discharging overcurrent detection voltage

o TAEREERHQIMIEBSE 1 0.0300 V Accuracy +5.0 mV
Load short-circuit detection voltage 1

o AEREERHMIER)E 2 VDD-1.0 V Accuracy +0.3 V
Load short-circuit detection voltage 2

o R RFRIPBE -0.0180 V Accuracy +1.0 mV
Charging overcurrent detection voltage

2) BFLNIEREETNE BRI (FREIMEBES)

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

3) M@0V EithFEERINEE #iF / Enabled
OV battery charge function

4) tRERINAE X IN
Power-down function

5) MEE RS HUARIR R WrFFfa & / Load disconnection
Release condition of discharge overcurrent status

6) W IRSHIARIREE VRiov

Discharge overcurrent release voltage

7) {KEEFEEE / Ultra-low power dissipation

e T{EBY / Normal mode 2.0 uA (Typ.) (Ta =+25°C)
* IIHREEBY / Overdischarge mode 0.5 YA (Typ.) (Ta =+25°C)
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One-Cell Li-lon/Polymer Battery Pack Protection IC

8) RoHS. . X% / RoHS, PB-Free, HF

B WS / Application

c ENEETF/ERASYRITE R
Single-cell Li-ion / Li-Po rechargeable battery

B #%E / Package

* DFN1.9X1.6-6L
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One-Cell Li-lon/Polymer Battery Pack Protection IC

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 i 5 5
3 i 4 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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One-Cell Li-lon/Polymer Battery Pack Protection IC

B E)=FiHER / Marking

1@ ry F—17: 5 IFmAYNIE, EL hFEmFYIS
5 E L The first line: “5” is the product family code,“EL" is the Product Code
2XXXX5 F£T17: £tk
3 e The second line: lot number
Figure 4

B &FH;N / Naming rules

CM1005-ZELD

—‘ £#E83 / Package outline Code
D: DFN1.9x1.6-6L

P &F5IS / Product Code
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CM1005-ZELD
One-Cell Li-lon/Polymer Battery Pack Protection IC
B %R / Products Catalogue

1. ®NEE[EZR / Detect Voltage List

. . oM TR . .
EFEER EFEER (R AR E e piok: FEEET R
RiFeEE fREREBIE over Ol\;er RIFEE RiFeEE RiFeEE
B Overcharge | Over-charge i i Discharge Short-circuit Charge
i discharge discharge
Part No. detection release . overcurrent current overcurrent
detection release
voltage voltage fage voltage detection detection detection
vo
[Voc] [Vocr] 9 9 [Vec] [VsHorT1] [Vchual
[Vob] [Vobr]
CM1005-ZELD 4.650 V 4450V 2.100 V 2.300V 0.0140 V 0.0300 V -0.0180 V
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 i i . .
i discharge Discharge release Function Function
Charge Function
overcurrent status Overcurrent Status
RVF W A =) x
CM1005-ZELD Vi
Enabled Load disconnection Riov Available N
Table 3
3. #ERBY{a] / Delay Time
o BRI HE R i & Busi¥ 14N FEEE I RAERS
75 EB ARAPIERY = A = KA HERY
K Over discharge Discharge overcurrent Charge overcurrent L
Overcharge detection i i i Load short-circuiting
i detection detection detection i .
delay time . i i detection delay time
[Toc] delay time delay time delay time [Tstor]
[Too] [Tec] [Tcual
1024 ms 64 ms 64 ms 16 ms 280 ps
Table 4

&1 REERABLSMNIFERE, E5EQTWESEIBR.

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 lopeo VDD=Vw=1.2V ) 0.5 0.8 WA

[KMEBE] / [Detection Voltage]

HFEBRIFEE

Overcharge detection voltage Voc VDD=3.5 - 4.8V 4.635 4.650 4.665 v

7B RRIREE

Overcharge release voltage Vocs ) 4420 4.450 4.480 v

B RIFEBE

Over discharge detection voltage Voo VDD=3.5—2.0vV 2.065 2.100 2.135 v

IR EBREREE

Over discharge release voltage Voor ) 2.235 2.300 2.365 v

TR RIS M ER &

Discharge overcurrent detection Vec - 0.0130 0.0140 0.0150 \%
voltage

AEFTRRACNEE 1

Load short-circuiting detection VsHorT1 - 0.0250 0.0300 0.0350 \Y
voltage 1

AEFTRRICNEBE 2

Load short-circuiting detection VSHORTZ - VVDD -1.3 VVDD -1.0 V\/DD -0.7 \Y

voltage 2

FEEIRRIFEBE
Charge overcurrent detection Vera - -0.0190 -0.0180 -0.0170 \%
voltage

R AR B E
Discharge overcurrent release Vriov VDD=3.5V Vvop - 1.3 Vyop — 1.0 Vvop — 0.7 \%
voltage

[ZE;R R jE]] / [Delay Time]
1 78 BB RIFAERY

Overcharge detection delay time

Toc VDD=3.5 — 4.8V 716 1024 1332 ms

SR R RERY

Over discharge detection delay Top VDD=3.5 — 2.0V 44.8 64 83.2 ms
time

TR AR IP R AT

Discharge overcurrent detection Tec VINI-VSS=0—0.120V 44.8 64 83.2 ms

delay time

FE R R IRIF RERY

Charge overcurrent detection delay Tcha VSS-VINI=0—0.120V 11.2 16 20.8 ms
time

A FG R IRIF TR

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

delay time
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7SR RS ERY
Overcharge detection release Tocr VDD=4.8 — 3.5V 0.7 1.0 1.3 ms
delay time

B E RERY
Over discharge detection release Toor VDD=2.0 — 3.5V 0.7 1.0 1.3 ms
delay time
TR A R S R A
Discharge overcurrent detection Tecr VINI-VSS=0.120—0V 5.6 8.0 10.4 ms
release delay time
FoR RS HERY
Charge overcurrent detection Tchar VSS-VINI=0.120—0V 0.7 1.0 1.3 ms
release delay time

[ N\ EBE] / [Input voltage]

VDD ##F-VSS #F y
VDD pin -VSS pin VoD

VDD ##F-VM ixF

VDD pin -VM pin Vim - 15 - 28 v

[PNEREBPE] / [Internal Resistance]

VDD #%F-VM ifF (8] B8 fE

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

VM iifF-VSS i8] EEpE

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

VSS pin

[Gaitl EEPE] / [Output Resistance]

CO ifmFEBpE H"

CO pin resistance "H" Rcon - 2.5 5 10 kQ

CO R FEML

CO pin resistance "L" Rcol - 2.5 5 10 kQ

DO i FEBfEH"

DO pin resistance "H" Roon - 2.5 S 10 kQ

DO T EEpR L
DO pin resistance "L"

[[@ oV E8jthZEEBAYTHAE] / [0V Battery Charge Function]

FFiAME 0V BB HFE AT B 2R & AIFE OV BEthFEER
0V battery charge “Enabled” VocHa 0V battery charging 0.7 1.1 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 lopeo VDD=Vw=1.2V ) 0.5 10 WA

[KMEBE] / [Detection Voltage]

HFEBRIFEE

Overcharge detection voltage Voc VDD=3.5 - 4.8V 4.630 4.650 4.670 v

7B RRIREE

Overcharge release voltage Vocs ) 4.395 4.450 4.505 v

B RIFEBE

Over discharge detection voltage Voo VDD=3.5 — 2.0V 2.045 2100 2155 v

IR EBREREE

Over discharge release voltage Voor ) 2.200 2.300 2.400 v

TR RIS M ER &

Discharge overcurrent detection Vec - 0.0125 0.0140 0.0155 \%
voltage

AEFTRRACNEE 1

Load short-circuiting detection VsHorT1 - 0.0245 0.0300 0.0355 \Y
voltage 1

AEFTRRICNEBE 2

Load short-circuiting detection VSHORTZ - VVDD -1.5 VVDD -1.0 V\/DD -0.5 \Y

voltage 2

FEEIRRIFEBE
Charge overcurrent detection Vera - -0.0195 -0.0180 -0.0165 \%
voltage

R AR B E
Discharge overcurrent release Vriov VDD=3.5V Vvop = 1.5 Vyop — 1.0 Vvop — 0.5 \%
voltage

[ZE;R R jE]] / [Delay Time]
1 78 BB RIFAERY

Overcharge detection delay time

Toc VDD=3.5 — 4.8V 614 1024 1434 ms

SR R RERY

Over discharge detection delay Top VDD=3.5 — 2.0V 38.4 64 89.6 ms
time

TR AR IP R AT

Discharge overcurrent detection Tec VINI-VSS=0—0.120V 38.4 64 89.6 ms

delay time

FE R R IRIF RERY

Charge overcurrent detection delay Tcha VSS-VINI=0—0.120V 9.6 16 22.4 ms
time

A FG R IRIF TR

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

delay time
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7SR RS ERY
Overcharge detection release Tocr VDD=4.8 — 3.5V 0.6 1.0 1.4 ms
delay time

B E RERY
Over discharge detection release Toor VDD=2.0 — 3.5V 0.6 1.0 1.4 ms
delay time
TR A R S R A
Discharge overcurrent detection Tecr VINI-VSS=0.120—0V 4.8 8.0 11.2 ms
release delay time
FoR RS HERY
Charge overcurrent detection Tchar VSS-VINI=0.120—0V 0.6 1.0 1.4 ms
release delay time

[ N\ EBE] / [Input voltage]

VDD #F-VSS iF v
VDD pin -VSS pin vbD

VDD ¥ F-VM ixF

VDD pin VM pin Vww - 15 - 28 v

[PNEREBPE] / [Internal Resistance]

VDD #%F-VM ifF (8] B8 fE

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

VM iifF-VSS i8] EEpE

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

VSS pin

[Gaitl EEPE] / [Output Resistance]

CO UimFEEFEH”
CO pin resistance "H"

Rcon - 1 5 15 kQ

CO R FEML

CO pin resistance "L" Root - 1 5 15 kQ

DO i FEBfEH"

DO pin resistance "H" Roon - 1 S 15 kQ

DO imFHIFR“L”
DO pin resistance "L"
[[@ oV E8jthZEEBAYTHAE] / [0V Battery Charge Function]

FFiAME 0V BB HFE AT B 2R & AIFE OV BEthFEER
0V battery charge “Enabled” VocHa 0V battery charging 0.5 1.1 1.7 \%
starting charge voltage “Enabled”

RooL - 0.5 2 6 kQ

Table 7
1 HEEEERUREBNFGTHTHE, FEitRFEIEELEEEE 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 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 lopeo VDD=Vw=1.2V ) 0.5 10 WA

[KMEBE] / [Detection Voltage]

HFEBRIFEE

Overcharge detection voltage Voc VDD=3.5 - 4.8V 4610 4.650 4.680 v

7B RRIREE

Overcharge release voltage Vocr ) 4.390 4.450 4.510 v

B RIFEBE

Over discharge detection voltage Voo VDD=3.5 — 2.0V 2.040 2100 2160 v

IR EBREREE

Over discharge release voltage Voor ) 2.200 2.300 2.400 v

TR RIS M ER &

Discharge overcurrent detection Vec - 0.0120 0.0140 0.0160 \%
voltage

AEFTRRACNEE 1

Load short-circuiting detection VsHorT1 - 0.0240 0.0300 0.0360 \Y
voltage 1

AEFTRRICNEBE 2

Load short-circuiting detection VSHORTZ - VVDD -1.5 VVDD -1.0 V\/DD -0.5 \Y

voltage 2

FEEIRRIFEBE
Charge overcurrent detection Vera - -0.0200 -0.0180 -0.0160 \%
voltage

R AR B E
Discharge overcurrent release Vriov VDD=3.5V Vvop = 1.5 Vyop — 1.0 Vvop — 0.5 \%
voltage

[ZE;R R jE]] / [Delay Time]
1 78 BB RIFAERY

Overcharge detection delay time

Toc VDD=3.5 — 4.8V 512 1024 1536 ms

SR R RERY

Over discharge detection delay Top VDD=3.5 — 2.0V 32 64 96 ms
time

TR AR IP R AT

Discharge overcurrent detection Tec VINI-VSS=0—0.120V 32 64 96 ms

delay time

FE R R IRIF RERY

Charge overcurrent detection delay Tcha VSS-VINI=0—0.120V 8 16 24 ms
time

A FG R IRIF TR

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

delay time
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7SR RS ERY
Overcharge detection release Tocr VDD=4.8 — 3.5V 0.5 1.0 1.5 ms
delay time

B E RERY

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

TR A R S R A

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

release delay time

FoR RS HERY
Charge overcurrent detection Tchar VSS-VINI=0.120—0V 0.5 1.0 1.5 ms
release delay time

[ N\ EBE] / [Input voltage]

VDD #F-VSS iF v
VDD pin -VSS pin vbD

VDD ¥ F-VM ixF

VDD pin VM pin Vww - 15 - 28 v

[PNEREBPE] / [Internal Resistance]

VDD #%F-VM ifF (8] B8 fE

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

VM iifF-VSS i8] EEpE

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

VSS pin

[Gaitl EEPE] / [Output Resistance]

CO UimFEEFEH”
CO pin resistance "H"

Rcon - 1 5 15 kQ

CO R FEML

CO pin resistance "L" Root - 1 5 15 kQ

DO i FEBfEH"

DO pin resistance "H" Roon - 1 S 15 kQ

DO imFHIFR“L”
DO pin resistance "L"
[[@ oV E8jthZEEBAYTHAE] / [0V Battery Charge Function]

FFiAME 0V BB HFE AT B 2R & AIFE OV BEthFEER
0V battery charge “Enabled” VocHa 0V battery charging 0.5 1.1 1.7 \%
starting charge voltage “Enabled”

RooL - 0.5 2 6 kQ

Table 8
1 HEEEERUREBNFGTHTHE, FEitRFEIEELEEEE 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.

www.3peak.com 13/ 30 Rev 1.0



- 3PEAK CM1005-ZELD

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

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

WHEFMBE (Vec) U TFRSEERMIER BT, F8RB1EHIA MOSFET MK EIZEHIA MOSFET BN AT . XMRET AR

R, AT B HMH TR EBRRE.

EBEEREST, RE%EE VDD IFF - VM igFiEIEME (Rwp) f VM igF - VSS imFiElEBE (Rvms)o

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 (Vec), the IC turns both the charging and discharging control MOSFETSs 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. I EBERRE (RESER. AEHER 1. HLHIE 2)/ Discharge overcurrent status (discharge overcurrent,
load short- circuiting 1, load short-circuiting 2)

4.1 TR ETR. A#EER 1/ Discharge overcurrent, load short-circuiting 1

WFBEERETHEM, BREBBMAFPIEEU LN, 2FHVINIHEFBELEAT Vec Ul L, BEXMRSHERTINREISE
T NIERRE] (Tec) U ERBERT, SKHMEESIAE MOSFET ﬁ'ﬁfgﬂzﬁﬂlﬁo XMRESIT NIRRT BRRS.

EREIETREST, THARE VM IEF - VSS inFlaeli@id Ruvs R#ITREER, BR, TEEENHNEE, VM IxTFRE
BT EEEAHME A VDD ihFBE, SEMAFSHHENERE, W VM HFBEMER VSS ihFBE. & VM ifFBEREEE Vrov
LUREY, BOTRZERMER I BIRS .

EREIETRET, REEE Ruvoo

When a battery in the normal status is in the status where the VINI pin voltage is equal to or higher than Vec because the
discharge current is equal to or higher than the specified value and the status lasts for the discharge overcurrent detection delay
time (Tec) 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 Rvms 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

AFBEERESTHEM, HEFESENBEIERLENATN, VM G FEBE LA Vsnorr U EBRSFEERIFE ARG
MZEREYE] (Tshort) LA EBIERT, SXHFAMEBIESIR MOSFET MHSLERE, XFRESHIMEBE BRIRE. KBS BRIRESHE
fR7ES5 4.1 T ER. AHKER 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 Vsnort2 and the status lasts for the load short-circuiting detection delay time (TsHorr) 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, load short-circuiting 1".

5. 78 FIRA / Charging Overcurrent Condition

EEERSTHEL, AT REEFEFEEN L, 2S% VINI IBFEEREE Vera LT, BEXMRSHSESETEIER
K MFERBY (] (Tena) ML ERIIER T, X FFERITHI MOSFET M{E L7 B, XMURESHR A 78 BT BIFVIRES,. BT 5 75 B 2%,
YRR, VM IEFEELEFAE 0.25 Vv (B1EE) L RS, BEAIARBR7EHEIT BTN,

EEREREST, FBELERNRNEEER,

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.

6. [ OV EESt7EEBINAE (A2F) / 0V Battery Charging Function “Enabled”

EWEENEMBERBSME, T80V NIRS THETAETRENINE. F P+iETFS P-inFZEEEBEER OV
FEthFE BB IA7eEEAREBIE (Vocha) KA ERIZEEBE3AY, FEEB1EHIAE MOSFET M I =1 EE /I VDD inFBE. ETFBE8EE,
Y7 EBITHEIA MOSFET i 1k ARRBI B A R HERE L LY, FTEEHIA MOSFET $425@# (ON) mAm#E#IT788, LT,
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IR MOSFET &L (OFF), FSEBFBRAMARBINGIRA FET MNSEE “REMRN. ERMEBET RN Voo M ERE
BB ER
R 1. AUSEERRLKBE, TAEEHTABRNEEFRREEN. XEHTEEFIREEMNHETIRE
B9, FRAMCRTEAVFREEIEM0 VERSTEEEY, R AR,
2. SIFFEEE ERINTIEERS, @0 VEtZERERMREN. FEit, A¥FmE0 VESFEEN~R, ERtBELVOD
TR RREIH TR, TRAEH(T7EEIE AT T 1E

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 (6]0) 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=0VIRBEEIIRE T, KVIZEREEEVoo="H" - "L" FAIVIRIEERI IR ERIFEE(Von). 2, 3
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. MEEERFRPBE. WEIEREREE (CUIRXER 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 NGERRY(E] (Tec), HEBSRIVEBYEBIEEN AR BIRIQMEE (Vec). ZfE, REV2=3.5V. V5=0V, FV2EIERERE
Vpo="L" — "H" BYBIV289EB EEN M ER T B RARFREBIE (VRiov)e HV2BIEBEREEEIVrRovZ TAT, £531.0ms (H2U1E) /FVoo
THR"H", HIEAFTEMIERETE (TsHort) RIRFEEREF'H"
Discharge overcurrent detection voltage (Vec) is defined as the voltage V5 whose delay time for changing Voo from "H" to "L"
is discharge overcurrent detection delay time (Tec) when the voltage V5 is increased after setting V1 =3.5V,V2=1.0V, V5=
0 V. Discharge overcurrent release voltage (Vriov) is defined as the voltage V2 at  which Vbo 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, Vbo

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

4. AHERIFIFBE1 (GNiXEE 2) 1 Load short-circuit protection voltage 1 (Test Circuits 2)

FEV1=3.5V. V2=1.0V. V5=0ViRBERVIRET, BV5IRFA, MEBERAFHKEEIVoo="H" - "L" NLERFEREEIRI A TsHorT,
LB VERY B & BN 9 fa E k2 B A0 M BB/ 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,vV2=1.0V,V5=0V.

5. G RRMEE 2 (NE B 2) / Load short-circuit protection voltage 2 (Test Circuits 2)

EV1=3.5V, V2=V5=0VIRERBPRE T, KV28EF, MEERARFIREIVDO="H" - "L" A ILBVIERESBIEN A TsHor, IERY
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 TsrorT when the voltage V2 is increased after setting V1 =3.5V,V2=V5=0V.

6. TELRGFIFEE (WiXEBER 2) / Charge overcurrent protection voltage (Test Circuits 2)
7EV1=3.5V. V2=V5=0VigBEEHVIRET, RVEEE, MEBEEEEHFIEREIVco="H" - "L" A EAFERE B B0/ 78 B id B Anaa
FEIRBY[E)(Tcra), LEBTRYVSRYER[ERN 78 BB BB/ AQ M BB [E (VeHa)o
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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 (Tcrna) when the voltage V5 is decreased after setting V1 =3.5V,V2=V5=0VW.

7. TERPEFERTE G EREE 3) [ Operating consumption current (Test Circuits 3)
£ V1=3.5V, V2=V5=0V R BGHIRE T, & VDD inFHIER(Icc)BN A TIEREFERR 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

(loPg).

8. A EBREFERF (MikH#E& 3) / Overdischarge consumption current (Test Circuits 3)
£ V1=V2=1.2V, V5=0 V IR ERBVRE T, loo BN RESEFERR (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).

9. VDD ¥ F-VM i FiElE8fA G EBE& 3) / Resistance between VDD pin and VM pin (Test Circuits 3)
£ V1=1.8V, V2=V5=0 V I EFHVRE T, VDD lxF-VM tinFalEBFEEN A Rvmpo
When V1=1.8V and V2=V5=0V are set, the resistance between VDD pin and VM pin is Rymp.

10. VM #F-VSS #hFaeafE (Uit 3) / Resistance between VM pin and VSS pin (Test Circuits 3)
£ V1=3.5V, V2=V5=1.0V IR BFRVRE T, R V5 FEEZE 0 V BFAY VM lirF-VSS tnFialEBFEENA 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.

11. COMmFHME “H” (GURXEEE 4) /CO pin resistance "H" (Test Circuits 4)

£ V1=3.5V, V2=V5=0V, V3=3.0V i§BEHPRE T, VDD iFF-CO inFialEEfEENA CO HFHEFE "H" (Rcon)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"
(Rcon).

12. COmFHME “L” (UiXHEE 4) /CO pin resistance "L" (Test Circuits 4)
£ V1=4.7V, V2=V5=0V, V3=0.4V & BEHRE T, VM ifF—CO ixFial8BFEEN s CO iFEME "L" (ReoL)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).

13. DO #FEME “H” (CUWiXEEE 4) /DO pin resistance "H" (Test Circuits 4)

7 V1=3.5V, V2=V5=0V, V4=3.0V I§BFHIRAE T, VDD #F-DO ixFialEEREENN DO HFEEE "H" (RooH)o

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).

14. DO #FHEPFE “L” (MiHE& 4) /DO pin resistance "L" (Test Circuits 4)

£ V1=1.8V, V2=V5=0V, V4=0.4V i§BGHPRE T, VSS ixF-DO inFialEEFEENA DO iHFHEFE "L" (RooL)o

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).

15. W IEEBERIPIERRE GIIRXEEE 5) / Overcharge detection delay time (Test Circuits 5)

EV1=3.5V, V2=V5=0ViRERGRVAT T, KVI1REF, MVIBEVoclFIEEIVeo="L" N IERYBY BRI AT 78 BB IR IFIER Y]
(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).

16. TREBFIFPEERRNE (CUXEBEE 5) / Over discharge detection delay time (Test Circuits 5)
EV1=3.5V, V2=V5=0VIgBFERVRET, BV, MVUETFVooltHIEEIVoo="L" 7 EAIET a]BD 95d it BB R IF IR BT 8]
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(Tob)o
When V1=3.5V and V2=V5=0V are set, V1 is lowered and the time from V1 exceeding Vop to Vbo = "L" is the over discharge

protection delay time (Top).

17. MBI FEPIERMNE (GIRXEBER 5) / Discharge overcurrent detection delay time 1 (Test Circuits 5)

fEV1=3.5V, V2=1.0V, V5=0VIRBEHPRE T, RV5iRF, MV5EZVech FIAEIVoo="L" J9LERIBYIEBI/9 AL ER I SR AR 1P REAR BY
i8] (Tec)o

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

overcurrent protection delay time (Tec).

18. HEIERFIFEERMYE GUXEEE 5) / Load short-circuiting detection delay time (Test Circuits 5)

EV1=3.5V. V2=1.0V. V5=0 VIREGHPRE T, KVEIEF, MVEEBEVsrormBIFFIaEIVoo="L" JI1ERIBYIEIEN 0 fa HRERE R
$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 Vsnorr1 to Voo = "L" is the Load

short-circuiting detection delay time (TsHorr).

19. FEEEEFRFIFEERMYE GUXEEE 5) / Charge overcurrent detection delay time (Test Circuits 5)

EV1=3.5V, V2=V5=0ViR EFGRVATT, VLK, MVSETVeraBtFIaEIVeo="L" J91ERIET EIBI Y 78 BB MR RIFIER 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).

20. FF¥AM OV HEthFEEERIFEERIREBE(T A [ 0V BBZEEMINEE) (MiEEE 4) | The charger voltage for starting 0V
battery charging (0V battery charge function "Enabled") (Test Circuits 4)
7EV1=V5=0V, V2=V3=-0.5 VIREFRTRE T, RKV2RIERR, RECOHTFHIEMR (Ico) BB 1.0uARTEIV2HYFEERLEITERD
NFHIEMO VER M FE BB Y78 EE 8] BB/ (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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DETAIL A
SCALE 3,000
Figure 16
B f3{S8 /Package information
B B gz BIfE
Reel PCS/Reel Reel /Inner Box Inner Box/Carton
7’ 3000 PCS 10 4
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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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