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General Specification

The TP3102 series are protreedchamgeLblf@rome €
(Li+) batteries by CMOS process.
The TP3102 series can detédt anvderxclasgé/odids
include a short circuit sphprootect orcufidr curewan
Each of these 1 Cs is compesee oahithraehyst e
short circuit protector. tWhenhclkeahgidgfvoimta
value higher than VDET1, tvheer -ocuhtaprugte odfe tGCQUTo |
to |ow | evel piohbhegel ' s Afhtag egted & eheec tViDnlg caawme rb ¢
out put of COUT pin becomes WH"twhanltelhel VDD w
VDEF1IVHYS1 ", or when a char g&r wihs | i $tdhen VD
i n between ' VDEVHYSaAnd I nVDE&1TP3102 version
The output of DOUT pin, t h2, osuwiptucth eosf toov e"rL-"
internally fixed del ay t isngee sp ashsee dd,e tvehcetro rd it st
high value to a value | owam thlrars eVWBET2 .anAln ce
internally fixed del ay turmree mptasdetde dtharo,ugWhD3
o low |l evel. Onb8 atteel dastedtand &
switches to "H" by detaching a battery pack

enabl ed t

Further, short circuit mrtcettgctwaon hmaekd £ rbhad
current and removing ext e'rth"a.l Afhtoeart ddatrecautiitn
supply current wil/l be Kkeaplt ceixrtcrueiniesl yo p'eLr"a thiy
del ay of over - charge datectaprasi¢camsbe Ouefpu

and DOUT are CMOS. SOT26-w is avail abl e.
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Pin Configurations and Package Type:

& 5 &
(mark siie)
2 3

PIN DESCRIPTION:

Pin No Symbol Pin description

3 Cour Output of over-charge detection, CMOS output
4 1D Battery ID
6 Vss Ground
1 Dour Output of over-discharge detection, CMOS output
5 Vb Power supply
2 V- Pin for charger negative input
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Function Block Diagram

Yoo 1D

WVeg Do Cour W=
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Function Descriptions:

e VD1/ Over-Charge Detector

e The VD1 monitors VDD pin voveéagehawWhendethec
VDET1 from a | ow value to ac amlsueen sha gohveer -tchh
an external charge contr ol Nicrh-bBvOiSr ¢ Ealt t"ulr"n.:

e Al evel shifter incorponamakesnthebUfLf eof df
V- pin voltage and the " H"h oOMQOCOWTu fpfienr .i s s

Reset conditions from overcharging of TP3102
e There can be two cases toelretset”" HheagdDiln mafl
overcharge. Resetting t he rVDle smankpetsi onh eo fc hcah

The first case is i n suchtacgoen diist icoonmitnhga td oaw ni
| owerVhBEBDh- "VHYS1

While in the second case,r ydipsaccokn nceacnt imagk ea tchi
when the VDD | evel i's WVNHNSa<NDOKYDEII 3 wi di

e After detecting overchar9YyBEWLt hcomhee &DDng o4

the battery pack makes | aaddeurorferetxtalrinawa lcl
Nch- MOS-FET. The COUT | evel wwmiuhg ¢ewn Ht' o wa «
bel ow the VDET1 by continuous drawing of | o:
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e VD2/ Over-Discharge Detector

e The VD2
threshol d
over -disc
pin being

e Resettin
possi bl e
over-disc
di scharge
VDET2 di s
t hr QN hst a
the DOUT

e When a c¢
all owabl e

e An out pu
woul d be
ti me, VD2

e After de
vDD=2. 0V

e The outop
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monitors a VDD pinsvbhéeageer Whesch
VDET2 from a higR,vahee VD@ a@awalse
harging and the exteh®&Fd widti s cthhaer gxC
at B

g the VD2 with thadeRD@UT imign olveewe ldil
by connecting a Dbhavaglerage®e gsthay dau
harge detector t hrheshglhd p\aDERTS tdlcal
control Nch- MOS- RIBT ,t ot hae nv ad futee rl atrl|
charging process would be advanced
te discharge control Nec hb-aM Q Se-r FyE Tp. a cf
l evel being "H" indstagmeaneban| WDER

ell voltage equaltsergy pacd, madkese ¢
for charge withakRigher charge vol i

t delay time forntéeéenakvey-dTbkbobhghagt
going down to a aowemel pegeiothah Vi
woul d not‘OBfbobputdi acéiaggel cbot roulr

tection of an ovéed-diescbk@AulgvePdb yaaV D
and into standbyg.only the charger

ut type of'HDOEVepi odlf’i V¥ODOMA@BahaVs sg
TOPRO CONFIDNETIAL 2003/7/28 Print



3 Ak 4L

Tapra Technology Inc.

e VD3/ Excess

e Both of t he
Nch- MOS- FEONs sdmaé¢ ei. n
When the V-

excess cur
voltage hi

di scharge

e An output
qguick reco
the discha
When the s
TYP.

e The V- pi
After an e
external s
automati ca

resistor.

e When VDD
does not e
standby mo
After dete
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Current Detector, Short Circuit
excess curr ecnatn dweotrekc twohre na nbdo tshh ¢

pin voltage i sprgotie@t iugn two lat avqd
nt threshold D& 3and hffurxlters ss ¢
er than Vshombt emtakdAs tahe eshidrtt t
ntr olORFcWI-tMOSt- FeEE TD QUL nsi nt obei ng

el ay time folrl t hfei exdt,e ss3 murT¥m.t
ry of V- pin IDEVIE] wfirnrdmna twhel e
e “GNb rsttradle .FET st ayi ng

rt circuit prateandrits edpbdhlyed,]

has a buil} -iconpelcht edowmm it dei ¥
ess current orem®lvomty @i cawiste I
rt circuit ma@®R-skFBRN tex temr naON'dis
y with the V-t hgioruglhe télle baiiing -d

| tage i s higher cturaane nMDHE Ts2 deett eac
er a standby nboETe2, twhhei |TeP 3ViDOD2 veonl

Il ng short ciycmodethe TP3102 wil
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Absolute Maximum Rating:

TP3102

1Cell Li-ion Battery

Vss=0V
Symbol Item Rating Unit
Vop Supply Voltage -0.3to 20V \%
V- Input Voltage V- pin Vpbp-20 t0 Vop+0.3 V V
V cout Output Voltage Coutpin Vop-20 to Vop+0.3 \%
Vbout Dour pin Vop-0.3t0 Voo+0.3 \%
Po Power Dissipation 150 mw
Torr Operating Temperature Range -10to 85
Tstg Storage Temperature Range -55t0 125
ABSOLUTE MAXI MUM RATI NGS

AbsoNMaxiemamamners elsihmih dtulersst s obte X ¢ e @ \d & whr
i nst mdaenyo nd iMoiroensswara,l fuaratywiot emmiss toobte e a
simultaneous| yes eOpeaelrsadli wtne anysoscdaeug m a

ngs

at i
per malmendtdedee v IT b easreet rreast D mlg gl onte ¢ e si snay
functional operation below these | imits.
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DC Electrical Characteristic:

TP3102

1Cell Li-ion Battery
Protector | C

TP3102
Symbol Item Conditions MIN TYP MAX Unit
Vop Operating input voltage Voltage defined as Vop-Vss 15 18 \%
Vst Minimum operating voltage for OV |Voltage defined as Voo-V-,
charging Vop-Vss=0V 12 v
Voer1  |Over-charge threshold voltage Detect rising edge of supply voltage 4.275 4.30 4.325 \%
Vuvst  |Over-charge threshold hysteresis
range 0.15 0.2 0.25 v
tvoer:  |Output delay time of over-charge Vop=3.6V> 4.3V 450 500 550 ms
Voerz  |Over-discharge threshold voltage Detect falling edge of supply voltage | 2.437 2.50 2.563 \%
tvoerz  |Output delay time of over-discharge |Voo=3.6V—>2.4V 7 10 13 ms
Voers  |Excess current threshold voltage D?teCt rising edge of *V-* o 020 02 \
pin voltage 0.10 0.13 0.15
tvoers  |Output delay time of excess current  |Vop=3.0V 9 13 17 ms
Vshort  |Short detection voltage Vop=3.0V Vop-1.1 | Vop-0.8 | Vop-0.5 \
tshort  |Output delay time of short detection |Vop=3.0V 5 50 us
Rshort  |Reset resistance for Vop=3.6V, V-=1.0V
excess current protection 50 100 150 kQ
VoL Nch ON voltage of Cour lo.  50UA, Vop=4.4V 0.2 0.5 \%
Von1 Pch ON voltage of Cour low=-50uUA, Vop=3.9V 34 3.8 \Y
VoL2 Nch ON voltage of Dout loo  50UA, Vbp=2.4V 0.2 0.5 \Y
Vorz Pch ON voltage of Dour lon=-50UA, Voo=3.9V 34 3.7 \
loo Supply current Vop=3.9V, V- =0V 30 6.0 pA
Istandby |Standby current Vop=2.0V 0.2 0.3 pA

Please refer to Test Circuit unless otherwise specified.
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Features.

Standby cutriregtofearftaedirsdRrarge) TYP. 0
Hi gh withstand. v&Abtsoagete maxi mum ratings 18V (VvDD -
Hi gh accuracy..detOetrorc htahges Welt ¢ c t25mV
Over-discharge det £c thas
Vari ety of de.t.ecQvoerr -tchhraersgheolddet ect or t hreshol d

Over-discharge detector threshold

Built-in pr.atect i Exmesisr cwirr ent trip/ Short circuit pl
Qut put del ay...af dvene- dredraly¢ at VDD= 500mS for TP31
Ultra smal.l...packag®T-26
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Application Diagram:

®

500
; Ll
@
Diata
- oo
T TP3102 . [ o
T
DouT Cout

NOTE ON EXTERNAL COMPONENTS
o R1 and C1 will stabilize a supply voltage to the TP3102. A recommended R: valueis less than 1kQ.

A larger value of R1 leads higher detection voltage, makes some errors, because of shoot through current flowed in the
TP3102.

* R1 and Rz can operate as a current limiter against setting cell reverse direction or for applying excess charging voltage to

the TP3102. While smaller R1 and C2 may cause an over power dissipation rating of the TP3102 and a total of "Ri+R2"
should be more than 1kQ. R should be more than 200Q2.
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Application Notes:

Over-charge/overdischarge protection for Li+ one-cell pack

High precision protectors for cell-phones and any other gadgets using on board Li+ onecell battery

For Motorola serial battery ID
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