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The HM5432BD series product is a high integration solution for lithium-lion/polymer battery
protection.HM5432BD contains advanced power MOSFET, high-accuracy voltage detection circuits
and delay circuits.

HM5432BD is put into an ultra-small DFN2*2-6L package makes it an ideal solution in limited space

of battery pack. HM5432BD has all the protection functions required in the battery application
including overcharging, overdischarging, overcurrent and load short circuiting protection etc. 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.

$$UE /| Features

IBRERALERL 25mQ) RUSEIHATTNZR MOSFET ;

HB/NES%E DFN2*2-6L ;

EBEER% RC , BB HTINEIRS

R

S FEREEERRIP

2 BRI - OB 1, 1T EEEER 2, TREFEERERI ;
FEEEESIE ;

OV EBith7eFEIhRE , FERATRINERIRIE , EfaERERT ;
{RERSERIR  IEET/ERRIAR : 3.0uAfFHEER : 1.7uA;

p e = pT:

Integrate advanced power MOSFET with Equivalent of 25mQ Rps(on);

Ultra-small DFN2*2-6L package;

Internal integration RC without any peripheral devices;

Over-temperature Protection;

Overcharge Current Protection;

Three-step Overcurrent Detection: Overdischarge Current1,0Overdischarge Current2,Load Short
Circuiting;

Charger detection function;

0V battery charging function, delay times are generated inside,High-accuracy voltage
detection.

Low Current Consumption, Operation Mode: 3.0uA typ,Power-down Mode: 1.7pA typ ;

HF Product;
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& /| Applications

BRSEEFRIME ; $RRSYIRIME.
One-Cell lithium-ion battery pack; Lithium-Polymer battery pack.
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BABYRTFHFRERE / Typical Application

O Charger+

VDD

+
Battery ——

GND VM 0 Charger-

E =

(VSR ERIT AR ZRIR AT,

Q)Ar-mEBIFHEFRIFEE , EAERY M AR

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.

SIBIHES / Pinning
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Pin Number Pin Name Pin Description
1 VDD Power Supply
2.3. 7 GND Ground, connect the negative terminal of the battery to this pin.
4 5 6 VM The negative terminal of the charger. The internal FET switch
T connects this terminal to GND.

ENE={XE3 / Marking

TOEPE5BE, See Marking Instructions.
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HM5432BD

tRBR=%1 |/ Absolute Maximum Ratings(Ta=25°C)

S¥f/Parameter 55 /Symbol #Y&E/Value BA{/Unit
Vpp input pin voltage Vin -0.3 to +6 V
V input pin voltage Vum -6 to +10 \%
Power Dissipation Pp 400 mw
Maximum Junction Temperature T, 125 T
Lead Temperature T 300 T
Operating Junction Temperature Topr -40 to +85 T
Storage Temperature Tstg -55 to +150 C
i Reua 250 CIW
Package Thermal Resistance -
Reyc 130 C/W
ESD ESD 2000 \Y
HI4EES#EL /| Electrical Characteristics( [RIESRIIERE , Ta=25°C)
S¥Parameter 7S MR Test | B/ | BREUE | BokfE| B0
- /Symbol Condition /Min | /Typ | Max | /Unit
Detection voltage
Overcharge Detection Voltage Veu 425 | 430 | 4.35 \Y
Overcharge Release Voltage Vel 4.05 | 410 | 4.15 \Y
Overdischarge Detection Voltage Vou 2.30 | 240 | 2.50 \
Overdischarge Release Voltage Vor 290 | 3.00 | 310 | V
Charger Detection Voltage Vena -03 | -04 | -0.5 \Y
Detection current
Overcharge Current Detection lioce Vga=3.6V 4.5 55 6.5 A
Overdischarge Current1 Detection liov1 Vgg=3.6V 4 5 6 A
Overdischarge Current2 Detection |  llovz | V4q=3.6V 7 9.5 " A
Load Short-Circuiting Detection IsHoRT | Vgq=3.6V 12 18 25 A
Static current
Current Consumption in Normal _ _
Operation IOPE Vdd—3.6V, VM—OV 1.5 3.0 6.0 lJA
Current Consumption in power
Down P g leon | Vaa=2V,Vy floating 1 1.7 | 25 | pA
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HI4EESEL |/ Electrical Characteristics( BRIESRIEE , Ta=25°C)

Equivalent FET on Resistance

Equivalent FET on Resistance Ros | Vae=3.6V, lm=1A 15 25 40 mQ

Over temperature protection

Over Temperature Protection OTP 125 | 140 155
gégﬁejl'eemperature Recovery OTPR 100 | 115 130

Delay time

gggr;rjr?rr]?: Current Detection Tocc Vay=3.6V 56 g 104 o
gggr;rjrei\r?: Voltage Detection Te Vop=3.6V~4.4V o5 135 | 178 e
g\e/;rji_ls_icmhzrge Voltage Detection To. Von=3.6V~2.0V 05 35 45 o
ggg;ji_ls:icmhzrge Current1 Detection Toovs Voo=3.6V 56 5 104 e
gggrjif_ﬁ:zrge Current2 Detection Tows Vop=3.6V 0.7 ] 13 e
E(;T:yg.rr;r?‘rgcwcuiting Detection Teons | Voo=3.6V 100 | 300 .

INEEHEE] / Functionl Block Diagram
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IhEEER / Functional Description

HM5432BD YR ithIEB IR , FRBE R saRad  (RIFE T RBEEENASE TR
[E, IERE , IRER , SRERURERSFERMRA. REINEEKEZESE, MOSFETERE |
FRUEEFEEAYEH25mQ,

The HM5432BD 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 Rps(on is as low as 25mQ typical.

IEET{EEX / Normal Operating mode

MRKBERNVENHEAIREBER  HHE—BEH , REINESEREEREGR., XFERRAEET
(=5

If no exception condition is detected, charging and discharging can be carried out freely. This condition
is called the normal operating mode.

iIZ7HIER / Overcharge Condition

FIEEFM THRENRES , HEBESTIFRGUEE (VCU ) FHFEEAIEIARIE 7B EANER
AiE) ( TCU ) SR , HM5432BD EXBFETLUZ LR, XFMERFR A e B EE

LATRMERT | SR E B HRRER

(1) ZHEEEERTERMAMREE (VCL ), HM5432BDYTHHmHE | BEIEIERETIFEL.

(2) ZEE—RBHTHE , HM5432BDiTHHIHE | ERIERETIFE. MERIEIIT : &£
RFEHEBEBERZZARTHEENNIBHFERE , VMBEHZEI0.7V (BIZHRENIERER ),
HM5432BDiaUEIXNEIESG | Sd B ERETIEE] VCU |, #Tk , LEitBEETFIFRieNE
£ (VCU ), HM5432BDZZINERIERE TIFED | (BERNREIMEEST I FEGNEE (VCU ), B
FEREEEEN  TRAEASREIEETFER , KAESFREEEERTERGNEE (VCU), 5
Hb, i EREGRERT |, ANRVMEBESFTERTFIERUGNEE , TRARRERIERTIF&E.

iE é%&%&}EEEEULLﬂ%L,AJEEF £ (VCU ) FAEEBBEERBREEIFIGNEBE (VCU ) LT, B
{ﬁﬂﬂ_t_/\__”/yx EQLUHJE’JE?Z uu,lﬂ] TI)ILZ%‘BT AI{"E B?HEEEATEEEJ_ E%{iJJ_;ﬁﬁ/lJ ( VCU )L/{-F
(BEChr LR EENIER , SJ8itE E—N&%; , BiENBESUZEE | XTR1IAIER2MSE)
1E.

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 HM5432BD 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 HM5432BD
turns the charging control FET on and returns to the normal condition.

(2) When aload is connected and discharging starts, the HM5432BD 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.
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IZHBERBR / Overcharge Condition

The HM5432BD 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
HM5432BD 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.

iIHEBEER / Overdischarge Condition

FIEEREBIERES , JEtBERIEBENEE (VDL ) LUF, BRI ERA RIS hEE FEE A RERT
BE) ( TDL ) BREEIK , HM5432BDISIHTER AN AER: |, (FLEE. XMEREAREMEES
. LERFIREERIFETHRHT , VMIBISRERVM5SVDDZ [EIfIRVMDEE B ZIEEF , BRE HHYE
EEEEmMAMERARETR (IPDN ), XMIERFEHRARIRER. EEBFAAEERS , VMFIVDDZ[EH
RVMDEE[EIERE, S— ) REREE FHBVMEEETREBIGNEE ( VCHA ) B RIS, XA
FREBFET{HARHIFTRY, HEEitEEASEEHACNEE(VDLEES ( W&iE ), HM5432BDYTH
FETHAIEE TIFER,

BT AR TIIERER T EFEEEE |, IR VMIGBEEMET FEMANEE (VCHA ) FHEREiD
EBEATIIHAEIREEE (VDR ) 5RES |, IS HIE 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
HM5432BD 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 HM5432BD , 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 higher,at this time, the FET is still off.
When the battery voltage becomes the overdischarge detection voltage (VDL) or higher (see note), the
HM5432BD 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.
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iSAEFER / Overcurrent Condition

EETFENT , SEBEREFTHETIRENE (VMBESTEETERRGNEBE ) FEFFEHT
[BHAZIE AR FRAREIR AT E), HM5432BD XM AMERFET | S LERRER, XFMERFR A MERER (&
FRITHERIARL | TR 2R SRR ). SHEERIER N VMFAIGND#ERVMSEBELFER 7. S—1
EEE L | VMBEETVDDIREGZEEE _FAIE)E,

RFVMHIGNDZ[EiERE RVMSHEIE , HRaEMT , VMEBEEAEIMEA, HiaNZIVMEBAHEFIER
TENEBE , SR EEIERRKE.

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 HM5432BD 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.

SEZBEFEEN / Abnormal Charge Current Detection

IEEFER , MRVMBERERIZEENEBELLT(VCHA) |, FEFFER AR 78 s U ZE A i 8
(TCU) , HM5432BD XEi7sEBFETI=IEFREE. XFMERFRAREFTEERIE.

Wi 7EEEss , VMFIGNDZ BB ES T RERGNEE(VCHAR , RETEEREIER. BTOVED
FRERENERESTAEREIRFTEICN , BB EREAEMIEEHTOVREN , BEFEERGN
ERIE,

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
HM5432BD 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.

REFEIRIER / Load Short-circuiting Condition

NRVMEBESTREBHRIFEE ( VSHORT ), F B iF4eAT BRI B iR 1G MZERAE ( tSHORT ),
HM5432BD 5 REMFHFIEME, & VMBERTEIRRIFEE( VSHORT )BT |, fllNEs i |
REFGIR BTG HER.

If voltage of VM pin is higher short circuiting protection voltage (VSHORT) and it continues for the
tSHORT or longer, the HM5432BD 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.
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OV Haith7EEBINGE / OV Battery Charging Function
JHZI)J EFTXELEMEEl OVRYEBhH{THE7RE. SRS LN  SBIIRI_IRERERIEH TR
, HEHEBRESTIIMEENEBE (VDL) BY , (RIPIGENIEE TIERES.

,I (1)RELT2ERBERETE  AAFEEATE  XEHEEHISFEREN. B8R |

HHAFRIOSERVERtER RS "forFA OVEEtEFEE" AUINEE , B2 "HIEMOVEEFEE" AITHEE,

(2) "AIFMEOVEShFEETINEE" Lt "FERILmNTIEE" ek ER. AR "ArrmoVEitzEa"
jJ ERVIC , TEFE R E (AR ES R HIFEEE, BB R T IMEBaNEE (VDL ) AR, Ageit
TR RIRSHIE,

(3)%%1@%—//’(&J:1%F%E§EU‘ XN ISR REASHANIEREL | WA, MREXMISR

{FVMERIEB/ESTGNDEE (EVM5GN D%EE%IE&E&E%E% ), HATLUHNIEEE,

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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BJFEE / Timing Chart
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BJFEE / Timing Chart

FCHEE&/Charger Detection
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S E 7 HBERIEN/Abnormal Charge Detection
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Notes: (1) Normal condition (2) Overcharge voltage condition (3) Overdischarge voltage condition (4)

Overcurrent condition
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YM2RTEl | Package Dimensions

SR S— bt 3
J U U
i
1 | -———— -
f ~
O alale
e
i
Ialinlis {
Al
At AZJ_
NOTE:ALL DIMENSIONS IN MM
MIN NOM MAX
D 195 200 205
E 195 200 205
D1 115 1.20 125
El 0.65 0.70 0.75
L 0.30 035 040
b 020 0% 030
e 0.65BSC
A 045 0.50 0.55
Al 020REF
A2 0.00 0.05
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HM5432BD

ENEi5%BE / Marking Instructions

WA :

3230B :

*kkk .

Note:

3230B:

*kkk.

3230B

k%%

Aremis

NEFHSAEE | BEEFHSEWL,

Product Type.

Lot No. Code, code change with Lot No.
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EiRZEEMZEE(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
300 Z4EL5T
@ 250 — P—5i0.5sec
5 200 —— X
§ 150 | == e
=% / \\
g 100 o 60 ~ 90 sec
ki - ; .
L
50 | .
0 | : L L L L A i
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
AR - Note:
1. TPGEREE 150 ~ 180°C , B8] 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2. IBERE 245+5°C , A[E)IFLEE 5+0.5sec; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. IBEEHIRELENEES 2 ~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

MHEIERIRIESME /| 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.

HE8% |/ REEL

e . . - ._
Package Type Units B380E Dimension %R (unit : mm3)

5 N Units/Reel [Reels/Inner Box|Units/Inner Boxhner Boxes/Outer BolUnits/Outer Box

=+. ,{ "/, O £t

IR Reel Inner Box& | Outer Box #&
” am | Bme A B/ R/

DFN2*2-3L/6L| 3,000 10 30,000 4 120,000 | 7” x8 |210x210x205|445%x445x%230






