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}§i® | Descriptions

BRCL3160MF M mRe iR F/ER a7 I ARIFRIS SR ERRTTZE. BRCL3160MF 81F
T 5oiATIER MOSFET | S5V EAGNEB RRFIRERTFR R,

BRCL3160MF EH3FF/J\Y SOT23-6 AIHI% , ‘*{E’ Zer B ES N AT ERHEIRE/ A5
FRFBjthARN A, BRCL3160MF BEAT% , 3 , idiR , FEIRSATERYEIATEEIRIFTIEE , FFET(F
RIDOREAERR. O MIMOAFIMKT , CERT EREE FEER S 7R FEthiKATENH
FBRSMERT N AT E.

The BRCL3160MF series product is a high integration solution for lithium-lion/polymer battery
protection.BRCL3160MF contains advanced power MOSFET, high-accuracy voltage detection circuits
and delay circuits.

BRCL3160MF is put into an ultra-small SOT23-6 package and only one external component makes it
an ideal solution in limited space of battery pack. BRCL3160MF has all the protection functions
required in the battery application including overcharging, overdischarging, overcurrent and load short
circuiting protection etc. The accurate overcharging detection voltage ensures safe and full utilization
charging.The low standby current drains little current from the cell while in storage. The device is not
only targeted for digital cellular phones, but also for any other Li-lon and Li-Poly battery-powered
information appliances requiring long-term battery life.

$$1E / Features

PMIBBEERLEERI 50mQ RISTHAYTHEE MOSFET ;

FB/\E%E SOT23-6 ;

HRAEP ; SFEEBRERER ; 2 BREREP | SRR | REERRER
FEEEESHON ; OV EjthZsEEINgEE , AERATEAENSE , SraEREET ;
{EBHSERA - IEE TR : 2.8uA ; ISR : 1.5uA; &S ROHS f0ELihtR
TR AR

Integrate advanced power MOSFET with Equivalent of 50mQ Rpson);

Ultra-small SOT23-6 package;
Over-temperature Protection; Overcharge Current Protection; Two-step Overcurrent Detection:
Overdischarge Current; Load Short Circuiting.
Charger detection function; OV battery charging function; delay times are generated
inside;High-accuracy voltage detection.
€ Low Current Consumption; Operation Mode: 2.8uA typ; Power-down Mode: 1.5uA typ ;
RoHS Compliant and Lead (Pb) Free.
€ Halogen-free Product.

L 2R ZR 2K 28 2% 2R 2% 2R 2

2

Fi& |/ Applications
BREETEIMA ; ERSYIRIHA.

One-Cell lithium-ion battery pack; Lithium-Polymer battery pack.
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BARYRTFHERERE / Typical Application
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Notes:

(1) The chip power consumption shall not exceed the maximum power consumed by the package.
(2) This product has anti-static protection function, but do not exceed the maximum capacity of the
product to withstand static electricity.

SIEHES) / Pinning

(1| NC GND [ 5]

s [2] vM VDD [ 5]
2@
4 (3] NC NC [4]
3=
5|fYRS 5 | AR 5 |BN5ERA
Pin Number Pin Name Pin Description
1 NC No electrical connection.
> VM The negative terminal of the charger. The internal FET switch
connects this terminal to GND.
3 NC No electrical connection.
4 VT No electrical connection.
5 VDD Power Supply.
6 GND Ground, connect the negative terminal of the battery to this pin.

EPEXES / Marking

TUEDE54BE, See Marking Instructions.
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iRBE2%L |/ Absolute Maximum Ratings(Ta=25°C)
Z¥{/Parameter FS/Symbol #{B/Value BAf37/Unit
Vpp input pin voltage Vin -0.3t0 +6.0 V
Vy input pin voltage Vum -6.0 to +10 V
Power Dissipation Pp 400 mw
Maximum Junction Temperature T, 125 T
Lead Temperature T 300 T
Operating Junction Temperature Topr -40 to +85 C
Storage Temperature Tetg -55 to +150 C
_ Resa 250 T
Package Thermal Resistance -
Reyc 130 C/W
ESD ESD 2000 \Y
H4RESE] /| Electrical Characteristics( [RIESBIISRE , Ta=25°C)
S¥Parameter G WikghTest | BIME| PRENE BOAE| S
- /Symbol Condition /Min | /Typ | /Max | /Unit
Overcharge Detection Voltage Veu 425 | 430 | 4.35 \
Overcharge Release Voltage VeL 4.05 | 410 | 4.15 \
Overdischarge Detection Voltage Vou 2.30 | 2.40 | 250 v
Overdischarge Release Voltage Vor 2.90 | 3.00 | 3.10 v
Charger Detection Voltage VeHa -0.12 \
Overdischarge Current1 Detection liovi V4q=3.5V 3.0 A
Load Short-Circuiting Detection lsHorT V44=3.5V 12 A
Current Consumption in Normal _ _
Operation IOPE Vdd—3.5V, VM—OV 2.80 UA
Current Consumption in power
Down lbon | Vag=2V,Vy floating 150 | 6.0 | WA
Equivalent FET on Resistance Ros V4a=3.6V, ln=1A 50 mQ
Over Temperature Protection TsHp+ 120
CD);/SF;aemperature Recovery Terp. 100
Overcharge Voltage Detection _ 5
Delay Time Teu Vpp=3.6V~4.4V 128 ms
Overdischarge Voltage Detection 32
Delay Time TDL VDD=3.6V~2.0V ms
Overdischarge Current1 Detection 8.0
Delay Time Tiovt | Vpp=3.6V : ms
Load Short-Circuiting Detection _
Delay Time Tsworr | Vo0=3.6V 32 uS
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INGEIEE / Functionl Block Diagram
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INREHEIR / Functional Description

BRCL3160MF {StZEEAVEREFNER | FHBISMT s A  (RIFRE DI REEEEASEAER
BBE , IHEE , IRER  IHERUSIEREFERMRIN. RENEEBIKER, MOSFETERE |
R HBREYEH/950mQ),

The BRCL3160MF monitors the voltage and current of a battery and protects it from being damaged
due to overcharge voltage, overdischarge voltage, overdischarge current, and short circuit conditions

by disconnecting the battery from the load or charger. The peripheral circuit is very simple. The
MOSFET is integrated and its Rpg(on) is as low as 50mQ typical.

FET{EEX / Normal Operating mode
MBLERNENHIRERR , IHE—ETH , ZRMMBEEEEERER. XMERIRAEEL
R,

If no exception condition is detected, charging and discharging can be carried out freely. This
condition is called the normal operating mode.
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i37E@fER / Overcharge Condition

FEIEEEETHFEIES , HEBBESTIIFHENEBE ( VCU ) FHHFEERTBIAZT FeEREENIEE
A3E] ( TCU ) 8RB , BRCL3160MFIGKBFETLMELEFREE, XA ERFR IS FeEEE BT,
AFRRMERT DT EETISHREN

(1) Yt FETII7EREE (VCL), BRCL31I6OMF JFHaLE , RIBIERE TIFER.,

(2) HEE—NOEATRE , BRCL3I6OMFFTHEHE |, BEIEETFER. MBRIEWT : &L
REEHEBERERZZARTEHHENRIBHFETIRE , VMBEFHEI0.7V (B ZRENIERERE ),
BRCL3160MF&MELXMNEIESS |, 153 7mBERETIRS] VCU |, Y8 ihE FE I s iailEE
(VCU ), BRCL3160MFIZIRERIERETIFER |, (BRURE B ES I FHENEE (VCU ), BME
REREEN  CHASIREEIEE TEE W REEZE B EE T FENEBE ( VCU ), B4,
EE‘J:D"\%ZHEEE? , MRVMEBESETFHETFEIRRUEUEE , SEASIRERERE TIFEL,

: MR FEER B FANERE (VCU ) HEBIBBESEMREISFHEMEE (VCU ) LIT , B
EHDJ:—A_JU\%:SIL_/”LE’JEﬁ RIS R2EASIAE | BRIERItEBE ft%:JL_?ELI)J (VCU) LR,
(B2Chr LEEIBRENEN |, Bt E— &%, BiBIRESVEIEE |, XIER1ANTR2Mash
{E,

When the battery voltage becomes higher than the overcharge detection voltage (VCU) during
charging under normal condition and the state continues for the overcharge detection delay
time (TCU) or longer, the BRCL3160MF turns the charging control FET off to stop charging. This
condition is called the overcharge condition.

The overcharge condition is released in the following two cases:

(1) When the battery voltage drops below the overcharge release voltage (VCL), the
BRCL3160MF turns the charging control FET on and returns to the normal condition.

(2) When a load is connected and discharging starts, the BRCL3160MF turns the charging
control FET on and returns to the normal condition. The release mechanism is as follows: the
discharging current flows through an internal parasitic diode of the charging FET immediately
after a load is connected and discharging starts, and the VM pin voltage increases about 0.7 V
(forward voltage of the diode) from the GND pin voltage momentarily. The BRCL3160MF
detects this voltage and releases the overcharge condition. Consequently, in the case that the
battery voltage is equal to or lower than the overcharge detection voltage (VCU), the
BRCL3160MF returns to the normal condition immediately, but in the case the battery voltage is
higher than the overcharge detection voltage (VCU),the chip does not return to the normal
condition until the battery voltage drops below the overcharge detection voltage (VCU) even if
the load is connected. In addition, if the VM pin voltage is equal to or lower than the
overcurrent 1 detection voltage when a load is connected and discharging starts, the chip does
not return to the normal condition.

Note: If the battery is charged to a voltage higher than the overcharge detection voltage (VCU)
and the battery voltage does not drops below the overcharge detection voltage (VCU) even
when a heavy load, which causes an overcurrent, is connected, the overcurrent 1 and
overcurrent 2 do not work until the battery voltage drops below the overcharge detection
voltage (VCU). Since an actual battery has, however, an internal impedance of several dozens of
mQ, and the battery voltage drops immediately after a heavy load which causes an overcurrent
is connected, the overcurrent 1 and overcurrent 2 work. Detection of load shortcircuiting works
regardless of the battery voltage.
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iBHEBEBR / Overdischarge Condition

FIEEMEBEEP |, HEMBEFEENIHACNEEE ( VDL ) LA, HBRFEERT EAZS H e FE R A FERS
A8 ( TDL ) 881 , BRCL3160MFEIRTERIBANGRENNIER: | ELLME, XFPE MR AT REBES
T SISHIEBRIFETHEENT , VMIBIZERVMSVDDZ [ERVMDEEE#HIZIEET , BT A a0E
FEERMSMEEAIRER (IPDN ), XFEREFRAKRER. EIEFARIRE RS . VMFIVDDZ EH
RVMDEEEER:. H— N FeradiEr EHEVMEERTRERNEE ( VCHA ) B (RERIRSHRRR, XA
TREBFET{RAAZRATTAY. HEEBEBREASRII M E(VDL)EESR ( WEiF ), BRCL3160MFFTFF
FETHNIEE T{EE,

T eI EE R TE L REEE |, 1R VMiRBEEAMEFREBENEE (VCHA ) FHEs
EBEAENTHRREE (VDR ) XES | ITHS AR,

When the battery voltage drops below the overdischarge detection voltage (VDL) during
discharging under normal condition and it continues for the overdischarge detection delay time
(tDL) or longer, the BRCL3160MF turns the discharging control FET off and stops discharging.
This condition is called overdischarge condition. After the discharging control FET is turned off,
the VM pin is pulled up by the RVMD resistor between VM and VDD in BRCL3160MF , the
current of the chip is reduced to the power-down current (IPDN). This condition is called
power-down condition. The VM and VDD pins are shorted by the RVMD resistor. The
power-down condition is released when a charger is connected and the potential difference
between VM and VDD becomes typical or higherat this time, the FET is still off. When the
battery voltage becomes the overdischarge detection voltage (VDL) or higher (see note), the
BRCL3160MF turns the FET on and changes to the normal condition from the overdischarge
condition.

Note: If the VM pin voltage is no less than the charger detection voltage (VCHA), when the
battery under overdischarge condition is connected to a charger, the overdischarge condition is
released (the discharging control FET is turned on) as usual, provided that the battery voltage
reaches the overdischarge release voltage (VDR) or higher.

iSAEERIER / Overcurrent Condition

EETHEERXT  AMBBERSETHESTRENE (VMBESTHSTERRQNBEE ) HERFEHAT
[ENAZRNS AER A UER AR, BRCL3160MFRRTAZEBFET , {ELLANER, XMIERFRATHERER (2
ESERARL | ISR R2ANGEERER ). IWERER T VMAIGND#RVMSEBLAEET . H—
ez E , VMEBEST VDDA EFEE EAIEE,

HFVMFIGNDZ [aiERE RVMSEE , HRaE , VMEBEHFZIEEA, HeNEIVMEBAHETFIER
LENEBRE , SREZIEERE.

When the discharging current becomes equal to or higher than a specified value (the VM pin
voltage is equal to or higher than the overcurrent detection voltage) during discharging under
normal condition and the state continues for the overcurrent detection delay time or longer, the
BRCL3160MF turns off the discharging control FET to stop discharging. This condition is called
overcurrent condition. (The overcurrent includes overcurrent, or load shortcircuiting.) The VM
and GND pins are shorted internally by the RVMS resistor under the overcurrent condition.
When a load is connected, the VM pin voltage equals the VDD voltage due to the load.
Because of the connection between the VM and the GND by the RVMS resistor , when the load
is removed, the VM pin goes back to the GND potential since the VM pin is shorted the GND
pin with the RVMS resistor. Detecting that the VM pin potential is lower than the overcurrent
detection voltage (VIOV1), the IC returns to the normal condition.
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SEFHBAFEEN / Abnormal Charge Current Detection

IEEFEBR , RVMEBERFEIZERENEELLT(VCHA) |, FERFEAY BB 7o B i NFERT A 8]
(TCU) , BRCL3160MFXIiZsFBFET{ZLLFEEE, IXFRERFR AR EFTEREREN,

WrFF7eEE8S , VMFIGNDZ BB [ES T FeEsst@NEB E(VCHA)RY , BEFeRERIE R, HTFOVEEt
FEEBIIRE AR ST AEERRFEEN |, BBRERRNEIBIEEHITOVIEERY , FEF BRI
BATILE.

If the VM pin voltage drops below the charger detection voltage (VCHA) during charging under
the normal condition and it continues for the overcharge detection delay time (TCU) or longer,
the BRCL3160MF turns the charging control FET off and stops charging. This action is called
abnormal charge current detection.

Abnormal charge current detection is released when the voltage difference between VM pin
and GND pin becomes higher than the charger detection voltage (VCHA) by separating the
charger. Since the 0 V battery charging function has higher priority than the abnormal charge
current detection function, abnormal charge current may not be detected by the product with
the 0 V battery charging function while the battery voltage is low.

REIERIER / Load Short-circuiting Condition

MERVMEBESTREERIFEE ( VSHORT ), F BEE4Et a8 52 Eia it RATE ( tSHORT ),
BRCL3160MFESREiFHE LM, & VMEBEETEERIFEBE ( VSHORT ) B, Flantasdkiik |
REFIERBISHRER.

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for
the tSHORT or longer, the BRCL3160MF will stop discharging and battery is disconnected from
load. This status is released when voltage of VM pin is higher than short protection voltage
(VSHORT), such as when disconnecting the load.

OV Hajth7cFINEE / OV Battery Charging Function
WINEER T ELEMEE] OV THETE, HFHEesE L  SEE AR IR EREHRIH TR
EE, HEE B ESTEMEGEE (VDL) B, (RIPIGENIEE TIERTE.

() FRLZ2BNEENEE , ARIFHEATE | XEREEEAEIERER. EaREBANRE |
Eﬁ’»)\ﬁﬁﬂ']vkﬂ’ﬁﬂﬂﬂ HEE "M OVESitizerE” Ihee , B2 "ZLEMOVESthFEE" AYIhEE.
(2) "FFMEOVESthFEFEINEE" th "FERIERICNINEE" MR ES. FLFR "AiFR0VEitk7sE"
IngervIC , & %E%Eiﬁcﬁﬂ']ﬁﬂ';’“ﬁﬁ?ﬁ]?ﬁ%c, %:&%Eﬁ?i"lﬁﬂl%*ﬁiﬂﬂ%& (VDL ) LATEY , gt
i';EEEJLI)IV{k E’J$ﬁl)\
() E—IREE LIRIFEEAT |, X MBEEASEASHANIEEREL | WAISTTARE. NR~4EXMISR
FEVMERBEZTGNDEE (BVM l5GND%_':‘Li’t’C‘jZ ERZ7eEEET ), SUATLAANIER R,

This function enables the charging of a connected battery whose voltage is OV by self-discharge.
When connectes to a charger, the discharging control FET is off and the charging current flows
through the internal parasitic diode in the discharging control FET. If the battery voltage
becomes equal to or higher than the overdischarge release voltage (VDL), the normal condition
returns.

Notes :

(1) Some battery providers do not recommend charging of completely discharged batteries.
Please refer to battery providers before the selection of 0 V battery charging function.

(2) The OV battery charging function has higher priority than the abnormal charge current
detection function. Consequently, a product with the 0 V battery charging function charges a
battery and abnormal charge current cannot be detected during the battery voltage is low.

(3) When a battery is connected to the IC for the first time, the IC may not enter the normal
condition in which discharging is possible. In this case, set the VM pin voltage equal to the GND
voltage (short the VM and GND pins or connect a charger) to enter the normal condition.
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BSEEE / Timing Chart

T 7EFNS AR RSN/ Overcharge And Overdischarge Detection
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I HYER TSI/ Overdischarge Current Detection
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BSEEE / Timing Chart

FEEB 812/ Charger Detection
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S EFHAREM/Abnormal Charge Detection

Vou
Ve WVHG

Battery
voltage //

VouVoH < e

Vo N

ON
DISCHARGE
OFF
ON
CHARGE

OFF

o

Voo

VM

Vs
CHa

Y

Charger connection
Load connection - -

tcu

) 3) (1) 2 (1

Notes: (1) Normal condition (2) Overcharge voltage condition (3) Overdischarge voltage condition (4)

Overcurrent condition
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6 2 4
|
|
7 - m S
Pint Dot By Marking '._
\
1 el ] 3 ﬁ;:ir~
|
C
El =
E
C
Unit: mm
Dimensions In Millimeters Dimensions In Milimeters
Symbol - Symbol -
Min Max Min Ma x
L 2.82 3.02 E1l 0.85 1.05
B 1.50 1.70 o 0.35 0.50
C 0.90 1.30 C 0,10 0.20
L1 2.60 3.00 b 0.35 055
= 1.80 2.00 F 0 0.15

SUTE3-6
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ENEiBE / Marking Instructions

iBH :
3160 :

*kkk .

Note:

3160:

*kkk.
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Eli%ESEM&AE(FER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
300 ¢ Z45:5C
& | __.--'"‘f \
2 200 | — = \
g 150 ¢ _
=% | //" \\
E 100 | e 60 ~ 90 sec
'_ -~ ™ ™
| =
S0 | =
—
ﬂ 1 L 1 1 1 i i 1
0 20 40 B0 80 100 120 140 160 180 200 220 240 280 280
Time (sec)
HeBA Note:
1. FRHFGERE 150 ~ 180°C , BJjE] 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2, IBERE 245+5°C , R[EJRFELE 5+0.5s€c; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. \BEHIRRSANERE S 2~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

MNEIERIRISESZH / Resistance to Soldering Heat Test Conditions

BE : 260+5°C B8] : 10+1 sec. Temp.:260+5°C Time:10+1 sec

@M | Packaging SPEC.

HEE%E /| REEL

Package Type Units E2E3& Dimension B&RY (unit : mm3)
st Units/Reel [Reels/Inner Box|Units/Inner Boxhner Boxes/Outer BoUnits/Outer Box - s
HERR g . [y Py s Reel Inner Box& | Outer Box $&

SOT23-5/6 | 3,000 10 30,000 4 120,000 | 7 x8 |210x205%205|445%x230%x435

fEFIRER / Notices
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