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Phillps Semiconductors

Preiiminary soecification

Battery monitor for NiCd and NiMH

chargers

TEA1100; TEA11007

I

FEATURES

« Accurate raguiation of charge
currant satings in co-operatcn
with a switched made powsr
sugply

« Accurata catection of fully

charged battenes dy currantass

batery woitage sensing
* Switch ovsr frem fast to normal

charging whaen battanes are fully

charged
« Adjustatis fast charging levet (1
CtaSC)

« Large battery voitage range
« Both OC and PWM outputs with
polanty switch
?
APPLICATIONS

« Charge systemns for NICd and
NiMH ba(tenes

GENERAL DESCRIPTION

The TEA1100 18 manutacturedin a
BICMOS procsss intended to be
usad as a baftery manitar circult In

The cireutt has to ta situated on tha

secondary sida in mains-isclated
systams where it mcmicrs the
batery vollags ard the charge

current. The crrcuil drives, by means

of an gpto-couplar cr a oulse
transiormer ntariace, an SMPS
cireurt, situated on e pnmary sde
of the systam, thus contralling the
charge cumrent of the Zattares.
The creuit can dnve he axtamal
pawaer ransistor in swalched mode
systems, which have a OC power
sourcg, via a dniver stage.

charge systems for NICd and NIMH
batteries.

Adjustabls normal charging level
* (0.05 Cto025C)

Temperature guarding by means

ORDERING INFORMATION

of an NTC rasistor
P PACKAGE
« Tracking ot maximum fast EXTENDED E
charging e with fast charging NUMBER PINS | PIN POSITION | MATERIAL | CODE
current lavel TEA110Q 18 |oIL plasic SOT38G
« Protecticns aganst TEAt100T 16 SO16L plastic | SOT162A
shart-circuited and opan battades
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Vs positive supply voitaga 5.65 - 11.5 v
range
lo supply current cutputs off - - 4.1 mA
Viac voltage range of 0.385 - 3.5 v
battery-full datection
VoV vae —aV detecton lavel note 1 - 1 - | %
w .t top valus |
e input current dattery - - 1 nA
monitoe
Ve voltage protecion
batery low - 0.3 - v
batery high - 425 - \
charging level g = R1/R, x I
sae Fig. 3
1 fast Pl 20 - 1a0 RA
le nonmal lwtpx0.1xi, 1aQ - s HA
(p = prescala factor)
fesc oscilator frequency 1q - 160 kHz

Nole to the quick referencs data

1. The —aV datection lavel can be acjusted by use of an extemal vottage raguiator dicds 10 ncraasa he sansitivity.
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Pretwrinary specificaacn

hillps Semiconcuciors

Battery menitar for NiCd and NiMH

chargers

TEA11QQ; TE2A1100T
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Phillps Semiccnguciors

Prelimmary specificaucn

monitor for NiCd and NiMH —
Battery monito TEA1100; TEA1100T
chargers
PINNING can be generated Dy a saparata
" wincing on the ransfcrmer, as
symaoL | PIN DESCRIFTION shawn :n Fiq.3 (acplicaton
PWM 1 pulse width medulater dlagram), in eithar thae flytack or the
AO 2 analag cutput s torward siroks. Ancther possibility s
ractificaon irom the malns
NTC | tarmngerature sensor mput secondary winding (at the
LS 4 locp sabilty connecion O1 and L2).
18 5 charge current Consideraticns lor choasing the way
Ve 6 stabilized supgly voltage of supplying the IC are:
VAC 7 batiery valtage s sUpply vottage range of 5.65 to
PR 8 prescaler 11.5 V undsr all creumstances
(alsc dunng the $C% pausae at
cP 9 changs polanty nomal charging, tha standby
Ry 10 ralarenca resistar currant then is 1 mA typ.)
A, 11 normal charge refaranca resisior * maximum battary voltage (flyback
Vg 12 pasitive supply vcitage stroks)
asc 13 escillator input * minlmumn power deliverad by the
SYNC 14 synchronization ingut primary SMPS (nomnal charging)
LED 15 LED output The sucply blcck delivers the
GNO 16 ground following outputs:
* By using an extamal rasistor A,
atpin 10 (R,,) a refarenca
current is cbtained which defines
Awn (] (16 ] cNO all axternal relatad currents
(charge referance currants,
a0 O] (13 [Le0 ascilater).
~te 3] [TX1svne = Extamally avadable 4.25 V
_— stabidized voltage sourca (V).
ts (3] Tear100 [iffosc This source is used Intamally for
18 ETEAHOOT Vo a largs part of the ciraurt and can
_ be usad 1o sal the NTC blasing
vs (& 11 ] Rn and 10 suppiy cther axternal
vac [T [75] Arat arcuitry. Vq 18 aat off In the 80%
pausa dunng ncrmal charging.
PR @ 19 ]ce « Low Sugply voitage Protecton
i signai (LSP). When the supply
voltaga i lower than S.25 V typ.,
Fig.2 Pin configuraticn. tera is supply voltage snaugh
laft 1o switch off the power
regulaton and haerealfter the IC
current is Umited to the start lavel
FUNCTIONAL DESCRIPTION Supply bleck of 35 uA typ.

The operation of the arcuit will be

The crcult needs a supply voltage

axplained with the ad of Fig.1 (Block  on pin V,, with a value batween 5.65

diagram) and Fq.3 (applicaton

and 11.5 V. Above 8.4 V typ., the

diagram). The creuit s divded into arcurt starts up assuming that mains
saverai blocks which are dascribed is connectad to the system and he

separatsly.

May 1892
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* Mains cn resat puise resats all
digital arcuitry after a start or
restart due o an intecruptad
suppty (V).
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nilips Semiconcuciors

Praliminary specificabon

Battery monitor for NiCd and NiMH

chargers

TEA1100; TEA1100T

harge current reqgulation

ha ¢harga cumrent has o be

ansad by means of a low-ghmuc
isistor in sanes with code D1. The
-avetomn on rasistor R, (sae Fig.4
) a flyback convenar) has the formmn
{ a negative-going ramp and aftes
1anng a negative OC voitage is
otained. Across rasistor Rt a
ositve voitage is created by means
{ tha current sourcss sat by the

ns R, and R,. The srmor amplifler
1 ralerencas thae result o ground
nd va tha ragulaton locp of the
IMPS, the sacondary current wil be
aguiated to a valua which is dafined
y:

X R, = R1x1_, (fast charge) cr,
A XA, =R1 x1, (nermal charge)

The l,,, current s the fast charging
ateranca current, the |, current is
1sad for raguiation aftar a fuil

‘attery is detected. Tha i, currant is
ne rafarence current set by R,
vhile i, is dapandent on the resisior
it pin R,. With no resistor on pin R,
he |, current has a cefauit value
vhich is half the |, current.

Jy choosing the correct resistor
alues A, R1, R,and R, a wia
ange of charge currents can be sat
1S wai as a2 wice range of the ratic
ast charga current as a functicn of
ormal charge current. For
stermination of the normal chargs
axrent the 1:10 duty cyde ana the
yrogrammabis prescale factor (p)
should be taken into account (see
ogic Slock); |, = 1/px Q.1 x1,. The
utput of amplifiar A1 is avaslable at
he loop stability pin (LS), so the
ime constant of tha SMPS loop can
e set at the secondary side ct he
system.

NTC block

The voitage at the NTC pin s
xmgared with twa refersnce
roitages. When the NTC voitage is
jetween V,, and V,, the charge

May 1992
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currant raqguiation is unatfacted
When the NTC voitage 1s outsde
s windaw, the power of the SMPS
is recucgd to the normal charge
lavel.

Tha NTC Input can ba usaed for
temperature protaction as shown in
Fig.3 (appiicadon dlagram) by using
a suitabie NTC resistor. To avod
switching on and aff with
temparature, a Nysteresis is budt in
for bath lavels.

Cutput drivers

The SMPS reguiaton signal Is
availabla at ditferant pins:

s Analog voitage cutput (push or
pull) at AQ (pin 2) lo drive an
opto-couplar in mains sgparated
applications when an sxtemal
resistor is connectad between AQ
and tha cpto-coupler. The
maximum current through the
opto-coupter dode Is 2 mA. The
vaitage gain of amplifier A2 1s:
A=(V-14)xdandis
typ. 12 ¢B. The voltage at AQ
can also te usad to drive a PWM
Input of an SMPS crcuit directly.
Ounng Tnhibit SMPS’ the AQ
cutput is fixed ‘o zaro charge
currant for currentiess sansing.

« The LS voitags is compared
intemaily with the cscilatos
vcitage 1o dsliver a pulss width
modulated output at PWM (pin 1)
to drive an output device in a
OC/OC comvertar application via
a criver stage. The PWM output
Is lalched to prevant
mult-puising. Moreover with the
latch a kind of current moce
contral Is possible. The maximumn
duty cycle is mtemally fixed to
78% (lyp.). The PWM’ cutput
can be used for synchronizaton
and duty cycle control of a
primary SMPS wa a puise
transtarmer (the SMPS inhibit
and auxllary puisas are also
avalabie at pin PWM).

]

« The AQ and PWM cutpuls can
ba changsd in polarity by
programming the changa polanty
gin CP. The PWM cutout i tha
an-state pushes curtent (CP = Q)
or pulls current (CP = 1), The
agpearanca of tha auxdiary
puisas at pin PWM can also be
programmed with CP.

The 'LED’ cutput pin offars the
following output signals:

o 10/30% signal far driving a LED
whea the duty cycie is too small
during the 10°% Umse. This cccurs
when there is a large cifterancse
between fast and nommal charge
currants. The LED freguency s
hen = 22X 1D X toge

« An SMPS Inhibit pericd (duration
10 OSC puissas) for cwrantlass
VAC sensing.

« VAC high voitage protecian
signals.

Battary manitor

At higher battery voltages it is
advisad o divide the tattery voilags
with a factor 5 befora cffernng this o
pin VAC (Voitage ACcumuiator). Itis
alsg possible to ake a @p on the
chain of battaries.

The VAC voltage range has lo be
betwsen 0.385V and 3.85 V.

Tha VAC voltage is samplad at a
low cycte frequency

(forwe = 29 X fogc) and ths analog
vaiue cf VAC I ciglizad anrd stored
in a registar. One cycle latar, he
digitized value ls convertad back to
the analog value and comparsd with
the actual value of VAC. If the actual
valug is higher, hen e new YAC
voitaga Is stored in the register,
otherwsa na conversion 1s done. So
the VAC lop vaiue is sicred and Rt [s
pcsasible to detact an Increasing VAC
indicating 'not yet fuil battedes’ or
decreasing VAC Indicating that the
batteres are probably fuly charged.
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Philips Samiconductors

1

Preiuminary speciiicabon

Battery monitor for NiCd and NiMH

chargers

TEA110Q; TEA1100T

Tha arcuit wauls untl the battary
veitaga has drepped 1% belaw e
top vaiue befors indicanng 'fuil
barteres'. Howaver, by apgiyng a
voltage ragulator dloda in the baltery
voltage sensa-ine (see Fig.7) an
increased sensitivity of e —dV
deteclion lavel can be obtalned, a.g.
0.5% or sven a lower vaiua.

In Fig.5 the tattery voltage as
functicn of the charging tme ts
shown. Tha negative siope depands
on 1he charge currsnt and Is
approximately 3 mV/caivK.

The switching of the SMPS can
cause interfarance on the battery
voilage and therelone it has been
necessary o stop the SMPS auring
tha Inhibit ime (see Fig.8). This can
ba done autcmatically via the
ragutlation pins AQ and PYYM or by
using the SYNC autput of the logic
block, The SMPS is stopped for 10
penods at the end of which samgpling
is done. The VAC vollage will now
be sansad currentess. To avold
fatsa decisions canceming a falling
VAC voitage, VAC is digitally filtered
and analog stored ina
sample-and-haold cireuit. This
apprcach ensures, sven at very high
—aV sensithvity (<1%) accurata
detaction of tha battary full
cencition. Immadiately hereafter
decisions and VAC digitizing takes
place. The benefitof a
sampie-and-haild drcuit is that at
high fraquenciss the naisa on the
VAC voitage [s flitered and the VAC
manipulatons fike dacisions and
digitizing are done on the same VAC
voitage available in the
sample-and-hald arcuit.

When a -dV is delected, the
referance current 1, is switched aff,
the nommal current |, is switched on
during 10% of requiation and the
outputs are high-chrmic dunng 90%.
This 1:10 ratio in active raguiaton,
together with the rata in rafarsnce
currants (I, as a luncdon of 1),

May 1992
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" ansuras that e resulling charge

curram is low snough to ba allowed
ta flow through the battanes fora
long time to overcamae the
seiRdischarge of the battenes
without causing memoaory sifects. In
casa the prescale factor pls
programmed, the |, current has o
de lowerecd with the p facor, sa
lL,=1px0.1xl,.

Protections

¢ The drcult goes into standby (not
active, Jow current consumption)
when ths supply voltage is less
than 5.25 V (LSP).

* Whan tha clvided battery voltage
excaads the V4 lavel (nominal
4.25 V) this is recagnized as
open or removed battanes and
the output control signals
terminats o stop the SMPS
operation. This over-voitage
sansing Is digrally fiterad. In
above casas the battary full
detector' and the ‘countsr/control’
will be reset

« When ths divided battery vaitage
Is lass than V, (0.3 V), the crcut
assurnes short-circuted
battanes, the chargs currant s
reducad to the nommal charge
lavel. As sacn as tha voftage
sxcseds V, the fast charging
starts.

« The lemperature protactions are
alrsady mentoned in secion
NTC. In the casae of
short-circuited battenes or actve
tamperature pratactions the
Battery full detactor’ ks resat and
the '‘countar/control’ Is stopped.

Qscillator and control lagie

The wiole trming of the drcuit Is
controlled by the csciltator.

The pencd ime is deflned dy:
Tosc = 0.93 2 Ay X Coge-

The csunter bleck deflnes a
maxumum fast charge time called
Time Qut’ (TO). As hs chargs
current and the csallater fraguancy
{and.so the TO) ars both sat by R,
changing cne erfec:s the other.
iridally the osciiator capacttor can
be chosan such that the fast charge
ime I3 haif 118 TO dma. This means
that [n case of a one houwr (1C)
charger, the TO sgnal accurs at 2
hours, In case cf a quartar of an
hour (4C) chargsr, the TO signal is
active after halt an bour. Aftar that
tha dreuit switchas aver o0 normal
charging.

To adapt the SMPS switching
frequency n the syrchronized mods
to the requirad csaillator frequency
of the iming logic, the Umer logic is
preceded dy a programmable
dividar. 8y means af the PR pin the
dividerratiocanbe satto t,20r 4
{p facter). Ooing so the oscillator
fraquency can ta increased with the
facter p witheut changing TO.

Fast charging current:
la=RUR x VR,

Time out:
TO=2%x0393xR_,xCoscXp
Nonmal charging currant:
lw=RI/R x 1/px 0.1 XV, /R,

The control Biock datarmings tha
lolowing timing saguencas:

s VAC sampling: this takas 1 clock
pulsa gvery interval cycla.
Thae pawer ccavertar is swatchad
oft during VAC samgiing, As
there are savesal types of
converters, there also are several
contred signals avaiable at :
- pin 'SYNC' lor synchromzation
in analog vdtage controiled
pnmary SMPS drcuits
- pin 'PWM'* fer digial controilad
pnmary SMPS and OC/0C
converters
- pin LED' in specal applicaticns

of
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Shikps Semrconduciors

Preluminary specficabon

Battery monitar for NiCd and NiMH

chargers

TEA1100; TEA1100T

« Disabling -dV dunng 24 x 7O
(3% of TO) far proper start with
flat or Inverse polarized barttenes.
Cisabling 1s actve at sach fast
charge cycia.

+ Maximum fast chargng tma
(TQ): the maxrmum omar IS
stopped during VAC low vcltage
protection and outside
tamperature rangs.

« The normal charge duty cycle is
1/p x 0.1

« Auxiiary pulses to support he
supply voitage of the primary
SMPS circuit via pin PWM: the
pulsas can be programmed on
and off at an appsarancs rate ol
fosc/8 with a duty cycle of 14%;
programming s achieved by
activatng CP.

The liming logic and the —dV
recogndtion clrcutry are resat aftar
sach supply voitage falure and after
a battery over-voitage recognition.
The —aV crcuit Is also reset during
normal charging.

The SYNC output delivers
negatve-going synchronization
puisss which are suppressad during
the sampiing of the bartary voitage.
With thesa sync pulses tha SMPS
can be synchromzed.The polarity of
the sync pulses ls chosen so that in
casa af an cpen SYNC pin in the
synchronization mode, the powar is
regulatad to a minimum. Ounng the
VAC samgiing the absanse of sync
puises causes the SMPS to stop
thus minimng Interfersncsa (see
Fig.8, synchronzaton wavefcrms).

Qunng ths 90% pausa, only the
oscillatar and the control logic are
cperanve o save currsnt. In the
pause VY, Is never gilowed o
dDecome less than V. This would
cause a ‘'mans-on-resal and so fast
charging.

May 1882
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Programming

With pins ‘CP* (change polanty) and
‘PR’ (prescaler) several functians
can e programmaed.

By dafining the current (V /Re) at
pin CP, tha toilowing funcuons can

ba activated :

1 changs polanty CP = 0, normal pclanty
CP = !, changad pclanty
2 na auxililary puises at PWM aux =0
3 auxiliary puises at /8 aux = 8 |
FUNCTIONS
CP PIN
cP aux
open pin Q 0
10 gA Q 8
22 yA 1 0
57 uA 1 8
8y defining the voitage at pin PR,
the fellowing tunctions can be
activaled :
PR PIN FUNCTIONS
Ve prescaler dividae Cy 1
open pin prascaler divice by 2
ground prascaler divice Dy 4
Formulas
DESCRIPTION | SYMBOL FORMULA FUNCTION
tirmung Tese 0.93 x Ry X Cose ragetion
TO 29930 xTose duration
T saatm 2¢xTQ duration
Teen ® Truam | 27X P X Toae rapettion
T ™ Toesat | V4 X2° % Tooe durabon
| 272 Tone repebtion
Treas 10 % Toae duraton
charge curants (L RIMR, x VA,
- R1/MR, x 14 x 0.1V /R,

7 of
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Phihgs Semiconducions Preivminary specificason

Battery monitor for NiCd and NiMH TEA1100: TEA1100T
chargers

LUMITING VALUES
In accordancs with the Absaiute Maximum Rarng Systam (IEC 134)

All voltages with respact lo ground; positive currents tlow into the IC; all pins not memtaned in the voitagae list are not
allowed {c ba voltags driven. The voitage ratings ase valid provnided ather ratings are nct violated; currant ralings are
valid provded ths powsr rating is not violated. :

symsoL | PARAMETER | conomons | min. | max uNIT
Voltages
Ve postiva supply voltags (pin 12) 0.5 13.2 v
Vi LED vcitage (pn 15) -Q.5 13.2 v
Visaa voitage at PWM (pin 1), PR (g 8), -Q.5 Ve '
LS (pin 4), NTC (pin 3)
Ve voltage at IB (pin 5) Q.5 -1 v
Currents
lus currant at Vg (pin 6) =3 +0.01 mA
[ current at LED (pin 15) - 25 mA
laa current at AQ (pin 2) -5 +5 mA
| pvas current at PWM (pin 1) -18 +15 mA
levne current at SYNC (pin 14) -2 +2 mA
birros current at A, (pin 11), Ry, (g 10), -1 +0.01 MA
CP (pin 9)
lasy currant at LS (pin 4), 1B (pin §), -1 +1 mA
VAC (pin 7}
[ current at v, (pin §) - 15 mA
Dissipation
P total powaer dissipation Tea =85°C
SQT38G - 0.8 w
SQT162A - 0.3 w
Temperatures
T ure operanng ambient temparaturs | -20 +35 C
T, junction tampaeratura - +158Q ‘C
T uy storage temperaturs -55 +150¢ ‘C
May 1992 8
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nhps Semiconduciors

Preirminary specification

Battery monitar for NiCd and NiMH

chargers

TEA1100; TEA1100T

HARACTERISTICS
e =25 °C; Vp 2 10V; R, = 33 KQ; A, = 68 ki Conc =1 nF: CPis apan; PR connecied to Vg unless otherwisa

peclied
? .
symBoL | PARAMETER [ conomons | MIN. | TYR | MAX. | UNT
Supply (Ve Yy R
Vo supply voitage range 5.85 - 11.5 %
Yee clamp voltage lae = 10 MA 1.5 - 12.8 "
Vo start valtage 6.1 6.4 6.7 v
Yse low supply protaction lavel 4.85 §.25 5.65 v
Vo s5m hysterens of Ve s 0.3 Q.95 - v
ls supgly current autputs cif - - 4.1 mA
lpw supply pause currant V=6V - - 1.71 mA
lpsa standby current Ve=4V - 35 45 HA
Vs sourca vollage (stabillzed) lg =1 mA 4.03 4.25 4,46 v
Ve reference voitage lu =20 gA 1.18 1.25 1.31 v
TCu tamparature coelficient of Vo, | T = 01045 < - +100 +200 ppavK
av, J/aV, power supply rajecbon ratic f=10Q Hz; -48 - - a8
(PSRA) of V aVp =2V
(peak-to-peak value);
Vea8Y
AV o voitage differenca dlg = 1 mA - - s mv
|1 current range of Ry, 10 - 100 HA
Charge current regulation (18, A,, R}
Va vaitage at pin R, 1, = 10 pA; 117 125 1.32 v
[ I =20 pA
S current range at A, S - S0 BA
el Input curant rado R, nat connected
normal charging Ve=0 Q.475 (o5 0.525
fast charging Va=0 035 1 1.05
lLefls input current rabo normal A, connectad Q.90 Q.97 1.04
charging
Vou threshold voitage at 18 Tea=25°C -5 - +5 mvy
Tee 301045°C -7 - +7 mv
NTC Input
Viresom switching protacton voitage Q.75 Q.81 0.87 v
aon high tamperatures
Viroe hystaresis of Vireom 60 90 120 myv
Viresm, switching protecton voitage 2.78 3.00 320 v
on law tampecaturas
Viroe hystarests af Vircsn, §5 100 135 mv
Ivre Input current Vire =2V -5 - +5 A
May 1992 9
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Philips Semconduciors

Prallminary specification

Battery monitor for NiCd and NiMH

TEA1100; TEA110Q0T

chargers
[ symsoL | PARAMETER | coNDmMONs | MIN. | TYR | mMax. | unm
Qutput drivers (AQ, LS, PWM, LED)
o source current 2 Vo=3ViCP=0 - - -2 mA
P sk current Y= 05V;CP =1 2 -, - mA
a. transconductance At Vg = S0mVY - 0 - usS
G,, vcitage gan Al x A2 Yo=22V - 72 - dB
(peak-to-peak value)
Gy voitage gan A2 Viom 2V - 12 - 48
(peak-to-peak valua)
| A maxumum scurcs current Vis=225V -25 =~21 -16 RA
| Sarm maxumum sink current Vig=225V 16 21 25 HA
| PP HIGH level cutput current Vowu =3V -18 -14 -1Q mA
(PO LOW lavel output current Vowu = 0.5V 7 12 17 mA
| P lgakage current Vowu 2 4.25V - 02 10 A
Sovwas maximum duty cycis 70 78 88 %
Svwioen auxiliary puise duty cycle 12.6 14 15.4 %
V' 0w saturation voitage lup = 15 MA - - 6C0 mVv
E_, leakage current Vip=10V - - 5 wA
Battery monitor (YAC)
lvac Input current Vi =425V - 1 - nA
Vvac voitage range of =gV datecton ¢.385 - 3.85 v
Ve Vvac -aV delection lavel w.r.L top Vyc =2V Q.85 1 1.15 Yo
lavel
AVyae resofution —gdV 0.42 0.5 Q.78 mV
Tav temperature range of ~aV e - ¢ C
detection
Protactions (VAC)
Vvrcae low battery voitage protection - 0.3 033 v
Visaran high battery voitagae protaction | with respaectto V, - ] 180 my
Gscillator, legic (OSC, SYNCH)
Voacs osciilator switching level RIGH | - 25 - v
Vst osciltator switching level LOW | - 15 - v
K penod uma 0.84 .53 1.02
Toswc = KXR X Coac
fesc cscillator lrequency range 10 - 1C0o xHz
¥ avrec SYNC output level HIGH levnacre = =0.4 MA 3.4 - - v
Vst SYNC output level LOW lovaey = 0.4 MA - - Q.85 v
May 1892 10
~
RIGHT 1992 PHILIPS



Phiips Samiconductors Prairminary sgecifiication

Battery monitar for NiCd and NiMH

TEA1100; TEA110Q0T
chargers

TEST AND APPULICATION INFORMATION

T .
3] ® |YP Reef Vs NTC 18 Rn @
- 12 10 K 5 T 9
L_‘ [—l DeT—— ]
21 AQ
cno | |1s | SUPPLY PROTECT 1
SMPS avr— ANG e s s Jus
= REF ERENC - REGULATION [;[
CANTROL - | } ___
uUNIT l > QuT- ; =
CONTROL .~ | PyTS 1
l Py
1 ]
vac7 [ i 18] LZ0
= BATTERY
TIMING FULL
DETECTICON
== TEa1100
L 13 8 L——‘[u
: PR
COSCIl asc [ SYNC

wsa e

Fig.3 Appiication diagram.

Notas to Fig3

1. Signaling the status of the charging sessian can be done by a LED-dlode-rasistor combination paralel to L2
(ransformar T1). Ouring the fast charging period the LED wil hum contnuousty. Ounng normal charging the LED
will switch with the 10/30% rhythm. With mains-oft the LED Is off, thus not discharging the batteres. if at normal
charcing the duty cycls &8 too low dunng the 10% because ot a very large difference betwesn he fast charge and
the normat charge lveis, the LED can be driven by the LED pin.

2. With A, = 50 mQ and a reGuired fast charging current level of 8 A(5C for 12 Ah baltartas), the average currant
sanse level is 300 mV. Power dissipation In R, = 1.3 W.

WHR 2 3 Q resistor for A1, the requirad 1, current ls 300 mV/3 kQ = 100 pA. Far a normal charge level of 0.25C
{30C MA) he voitage drop over R, '3 15 mV. Taken into account the duty cycls of 10%, the voitage crog aver
R1 = 150 mV. So the Iy, Gurmant has to be: 150 mV/3 kQ = S0 pA (p=1).

May 1592 12
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hiigs Semiconduciors

Prelrminary specficaton

Battery manitor for NiCd and NiMH

TEA1100; TEAT100T

chargers
symsaL | PARAMETER coNomons | MIN. | TYR. | Max [ unm

Pregramming (CP)

< programming currents
CP=Q;aux=Q 1A = 330 kQ - - . 42 KA
CPm=Q;aux =8 H:,- 120 kQ1 9.4 10.4- 11.4 RA
CP=1:aux=0C R = 58 kQ 20.0 223 24.5 WA
CPm=1:aux=8 A = 22 kQ 51.1 56.8 62.5 RA

IUALITY SPECIFICATICN

ianeral quality s_tpecﬁcation for

1tagrated circuts:

1ZW-80/FQ-0601.

lemark: for the synchronization pin

14), tha ESD positive zap voltage is

astnctad o a maxmum of 1000 V.

Aay 19892 11
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1igs Semiconduciors

Preimunary specificatian

Battery monitor for NiCd and NiMH

chargers

TEA1100; TEA1100T

athod to increase —dV sensitivity

1@ basic, direct batlary sansing via
rasistve dinder, which adapts the
ittary voitage within the V. range,
shawn in Fig.6. Detaclion occurs
{=dV = 1% of Vgpuy-

14 pasiticn of the Zener ciode is
town in Fig.7. Tha TEA1100 now
ansas the valtage Vg, which is the
attsry voitage minus the
aner-diode voltage (V= Vy = V3.

atecian occ.:r; at—-dVe = 1% of
amaa- TTIS detection corresponds
ith a —dV In the battery In
ccordance with:

Viw = (V2N pgman) = 1 (I %),
the Zaner voltaga is hait tha
1aximum battery vollags, the 4V,
ataction will be at —0.5%.

asign example for six-cells’
attary and 5% —dV cut-off

onditions:

maxumurm battery voltage
(1.7 Vical) = 102V

sensa natwork currant = 300 uA

maximum monitcr sensa veltaga
V,c= 3.8V (<3.85V)

or =4V = 0.5%, a Zsner voltaga of
bout half tha battary voitags i1s
aquired; chocse Yy = 5V, Now Vg
tiap lavel [s =52 V and the
acuired diicer factor (V,o/Va) IS
69, R1 and R2 become 5.6 kN
nd 12 kQ resgactively (see Figs §
nd 7).

uring charge the battery voitage
sas with a mnimum rate of =8 mV
of munute for 8 ceils undar 1 C
farge. The temperature cosfficent
it he Zaner doce and its ambient
amperature changs shouid nat
ausa a premature [ull detacton,

Vith the {oliowng equation tha
Utowanca of the Zanar-diode
amperature change can be cCertved:

Aay 1992

RIGHT

1992 PHILIPS

Kiminwta < {0.5%(Vg = Vy)
+ (8 mV/iminute)l/S, -

Al the early state of charging,

Vg = 8.4V tor 6 caiis; 0.5% s 2 sale
vajue for 1% detection In tha
TEA1100and V=5 V.

Assumung a S, ot +0 S mV/K

(typ. 0.2 mV/X lor @ g. Zanar dicde
PLVA4SQA), tus rasuls in maxumum
50 K/minute.

.

COLLECTOR — Ynaurs
NPN (TRT) | ‘ l i l _av
'prim /I_M_/L_/]_/L _ama

- VYTV VTV

VRs L = L L L L -

Fig.4 SMPS voitage and currant waveioms.

Mgt

——————3 lLime waarsg

Fig.5 Battery voilage dunng charging.

oVa

TEAIIO‘.'?! YaC

e | U—f—I

7Y - <

Fig.6 Basic arcuat lof direct
battecy sansing.

g —
Zonv@
vp ¢
TEA1100] V, Hm'“
7-——Ac—. I gATT
16 _
] ) ﬂazl
L L] )

<

Fq.7 Sasc craat showing
the use of a Zaner dicda.
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Philips Semconcuctors Preilminary specificadon

Battery monitor for NiCd and NiMH TEA1100; TEA1100T
chargers

PTENPY )

Fig.8 Synchronization waveforms.

4
qn
-

tnderval cycle

-

3 s 2= S

2 = xZ guz.a = E.;Q

- 35 w 3 & an =

0 < Z u§ F-3-4 o 9 = 2

a1 3 < <
S« A 85 £2 @3 5> 22 ¥
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~hps Samiconcuctors Prelliminary speciicatdan

Battery monitor for NiCd and NiMH

TEA1100; TEA1100T
chargers

ACXAGE QUTUNES

2200 2
2 2138 f
ip > ‘F
g — 27
E P
1 T
D 4
19 a5
14 ! e
1
- :.f.L ~gzi—~ - R3] l l
(7!) MAX l
1.4 max ‘ 9.5

Qﬁr’lﬁﬁw‘ﬁr} -

3 [ | SR

s.14

SESETRVINENEVEN

Qimansions in mm.

Fig.9 16-lead dual in-line; piastic (SOT38G).
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Philips Sermiconductors

Pralirminary specification

Battery monitar for NiCd and NiMH

chargers TEA1100; TEA1100T
195 78 -
10.1 l 7'l R
Ea—— e N
It j‘ 1 L TE !
: ReiEE | gyl
- égi(m
14 : 9 ]
L noo !
245
225 03 032 z“
m T L =
1 8 ‘J;:’L 'cn’s°
SEEEEEEL = -
_j L4 .l = 3
i
Dimensicns in mm.
Fig.10 16-ead muni-pack; plastc (SO16L; SOT162A).
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Siminary specicaton
\

0; TEA1100T

S Ao~

Comoucer Aded
Proouct Sesection

f8 of |g

Prellminary specificaton

TEA1100; TEA1100T

ng technique
two soicer
vhich a

h upward
' & smocth

wminates the
oSV
caticns.

ow

Jirgs the solder

of fina sckder
ading agent) to
astrate by
1cliing or
spensing befora

, axist far

iple, tharmal

led Beit, Infrared,

raflow. Dwelt
n 50and 3CC s
od. Typical reflow
ge trem 215 o

cassary to dry tha
rate the binding
ig curaton: 45 min

17

REPAIRING SOLCERED LOINTS (87
HAND-HELD SOLDERING IRCN CR
PULSE-HEATED SOLDER TOCL)

Fix the companent by lirst scidanng
twa, diagqnally cpposita. end oins.
Appy the heaing toci to the fat part
ol the pin only. Contact ime must ta
lirited to 10 8 at up to 300 *C.
When using prepaer lodols, all cther
pins can be sddared In cne
operagon within 2 to S s at betwaen
270 and 328 *C. (Pulsa-haeated
saldenng is not recommended for
SO packages.

For puise-healed scider ool
(resistance) scidenng of VSO
packages, sokdar Is applied to the
substrate by dipping or by an extra
thick tinlead plating tefcrs packags
placement.

of
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Phillps Semiconductors Praitminary specdficaticn

Battery monitor for NiCd and NiMH TEA1100: TEAT100T

chargers

DEFINITIONS :

Data sheet status

Cujeczva specitication This data sheat contains larget or goal specdications for procuct davelcomant,
Preurminary speaficaton This data sheel contams preliminary data: supglementary data may be cutlished later.
Product spediication This data shaat conians Snal prodict specficadons.

Umiting values

Umiting valuea given are In acogrcance with the Abscluta Maximum Ragng System (IEC 134). Stress above cna or
more of the limiting values may cause germanent damage 1o the davice. Thesa are strass ratings onty and
operaton af the dewvica at thesa or at any other condiicns above those grven in the Characlarstics sactions of tis
specification 1s not Implied. Exposura o limiing values for sxtended pencds may affect dewica rellandity.

Appllcation Information
Whare application infarration Is givan, itis adviscry and does not form part of the specificaten.
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