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DESCRIPTION & FEATURES %ﬂ“’ﬁ]%ﬁ

The FHIO1 series battery protection IC is designed to
protect lithium-ion/polymer battery from damage or
degrading the lifetime due to overcharge
over-discharge and/or over-current for one-cell
lithium-ion/polymer battery powered systems ,such as
cellular phones

The ultra-small package and less required external
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components make it ideal to integrate the FHIO1 in to i Fo Lﬁ??ﬁl{i’gﬁiﬁ% CEERE R IR R
the limited space of battery pack. The accuratet50mV o o FEBTER] - B -

overcharging detection voltage ensures safe and full

utilization charging. The very low standby current

drains little current from the cell while in storage.

Miniature package SOT-23-6 f%’(ﬂjﬁ};% : SOT-23-6

Low Dissipation : [3#% iy Jfﬁ‘»ﬁ: P 3.5pA

Ultra-Low Quiescent Current at 3.5pA

Ultra-Low Power-Down Current at 0.3pA

Precision Overcharge Protection Voltage 4.3%
50mV(TOP=25C) for FHIO1.

Load Detection Function during over-current mode
0.1v~0.18V

Delay time are generated by external capacitor
C2,when C2=0.01u F, the delay time about 120ms.
Less required external components : Tow resistors and
two capacitors.
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Applications "]

Protection IC for one-cell Lithium-lon/Lithium-Polymer
Battery Pack.

High Precision protectors for cell-phone and any other
gadgets using on board lithium-ion/polymer battery.
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Figure 1 SOT-23-6L
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Pin No. | Symbol Description
1 DO Output of over-discharge detection,CMOS output
IHW'F“I W fart - CMOS fal
5 v Pin for charger hegative input
o s iy
3 co Output of over- drscharge detection,CMOS output
7§ 5 | CMOS !
4 Ct Pin for external capacitor setting output delay of VD1
VDL it 9 AT
Power supply,through a resistor(R1)
5 VDD A R iy * o7 F%jﬁ
Ground pin
6 Vss i
Ordering Information F f&eYF
Package Température Range Part Number Marking ID Packing Type
| 4 BT L3 R U]
FHIO1A-YT PA + week No. Tape
SOT-23-6 -40°C ~ 85°C
FHIO1B-YT PB+ week No. Tape

Type Name E[¥ €

Voltage

BLOCK DIAGRAM =Jp= Azl

FHIO1 X-Y T
\— Packing Type &4E7=¢ T: Tape sfi A J:
Type @Frpfa%—| Bulk ﬁw&,‘
A 4.340.05V Package FY=¢ Y : SOT-23-6
B 4.2+0.05vV
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ABSOLUTE MAXIMUM RATINGS (T,=257C) f-~%&&(l (Note)

Characteristic Symbol Rating #& <t i Unit
Fi 12l bk Min f | Max f& i
Supply Voltage ﬁl‘ﬁi" ’F%”Eﬁ Vb -0.3 12 \Y
€O OCu(t)pﬁl%E i[[[;jt%/;ttage Vco Vop -26 Vpp +0.3 v
DO Ogg)ﬁl%ﬁ:grj\%tage Vdo Vpp -0.3 Vpp +0.3 \
ct i”&}‘%ﬁpjr%%age Vet Vop 0.3 Voo +0.3 v
Storagef%gg%g%g ranoe Tstg 55 125 <

Note : Absolute maximum ratings are threshold limit values that must not e exceeded ever for an instant under any
conditions. Moreover, such values for any two items must not be reached simultaneously. Operation above these
absolute maximum ratings may cause degradation or permanent damage to the device. These are stress ratings
only and do not necessarily imply functional operation below these limits.
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ELECTRICAL CHARACTERISTICS ?‘qﬁﬁ[‘f}
Iltem Symbol Conditions Min. | Typ. Max. | Unit
Operating input voltage .
P jgl,te%%g{ 9 Vbb1 Voltage defined as Vpp-Vss 15 10 \Y
Minimum operating voltage .
for OV charging Vet ://Olti?e _C()j\(;fmed as VooV-, 1.2 \%
S R L (e P
Over-charge threshold Detect rising edge of supply
Sk R Vett voltage 4.25 4.3 4.35 Vv
Release voltage for
overcharge detection Vielt Vpp=3.6~4.35V » Ct=10nF 4.075 4.15 4.175 Y
S PR S
Output delay of overcharge
Sk ?ﬂgﬁl T t Vet 90 125 160 ms
Over-discharge threshold Vv \?:I:Z;a falling edge of supply 245 o5 265 Vv
U, 3 ’[ = det2 . . .
YT i PP © V=0V
Release voltage for
over-discharge detection Viel2 2.85 2.95 3.05 Vv
SR R
Output delay of
over-Discharge t Vigetz Vpp=3.6~2.4V > Ct=10nF 5 10 25 ms
ifﬂb”v’?uﬁiﬁﬂ T ]
Detect rising edge of V- pin
Excess current threshold
S thﬁr F&J%"Eﬁ Veta voltage 0.10 0.14 0.18 Y
Output delay of excess t Vgers Ct=10nE 5 13 o5 ms
current
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IIL.JF }" I_'f %EE!]" FEI
Short g‘ji:tﬁ:io; \ioltage Veron Xi?]D=3.OV Detect voltage of V- Voo-1.2 | Vop-0.9 | Vpp-0.6 Vv
Ompu,;rgteéiﬁf; short thot | Vop=3.0V 10 15 25 S
T ey
PChC‘g‘ﬁ%?fﬁ%ﬁ%"; co Vohl | Vpp=3.9V > 101=-50 A 34 | 37 v
NChD%'ﬁ;?[Iféieﬁf PO Vol2 | Vpp=2.4V > 101=501 A 02 | o5 | v
PChD‘g‘B%‘;fﬁ%ﬁ%ﬁ DO Voh2 | Vop=3.9V - 101=-50 A 34 | 37 v
Sug%%%::em lad Vop=3.9V » V-=0V 3.6 6.0 HA
Sta?v[?ﬁti% %J;Lrent lsanaby | Vop=2.0V 0.3 0.6 HA

Note : considering of variation in process parameters » we compensate for this characteristic related to temperature
by Iaser trim however - this specification is guaranteed by design > not production tested.
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APPLICATION HINTS /je® [

I R A L B (ORI -
R1 A C1 * |95 FHIO1 lﬁF ?‘r:’gﬁ «]_iég R1 Elﬂr'ﬁ!jt 100 FE I - PREL R ¢ FHIOL, FA 1t R1 "1@’?’7@%’2 R1
P (STt A Z ISR Py p P P & R -
Z@ﬁ[ il kF" 5 £ %EEP‘—V PR f ST o 1B = - R2 [l 2 ’Eﬁ‘%“ﬁfﬁi tH ] &
AL o HPE R2 AV EL 1K @ -
R AT R2 o Py I ™ [ o G AL [ e, b= B e 1=

CURIIH T i C2, 81 fpfio s % ;@)hrﬂﬁ\%’gﬁ\%ﬁfff St A S C2 [l i Frm R - )
LG TR
C2(uF) / ”’Fki% fif 0.001pF 0.005uF 0.01pF
tvdea(MS) /Ao FEffigt TSR 13 66 125
tvaera(MS) / i P e ] 1 5 10
tvaes(MS) / i P g iR ] 1.3 6.5 13
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Description of Operation ﬁé]"':—gﬁ‘g“[ﬂ
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VD3/Excess Current Detector, Short circuit Protector @?ﬁjﬂﬁ?ﬁ[}%ﬁ TR NN
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