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e
FOR DETAILED INFORMATION SEE THE LATEST ISSUE OF HANDBOOK IC11 OR DATA SHEET

FEATURES

s Accurate regulation of charge
current settings in co-operation
with a switched mode power
supply '

¢ Accurate detaction of fully
charged batteries by currentiess
battery voltage sensing

« Switch over from fast to normal
charging when batteries are fully
charged

e Adjustable fast charging level (1
Cto5C)

s Large battery voltage range.
» Both DC and PWM outputs with
polarity switch

APPLICATIONS

s Charge systems for NiCd and
NiMH batteries

GENERAL DESCRIPTION

The TEA1100 is manufacturedin a
BICMOS process intended to be
used as a battery monitor circuit In

The circuit has to be situated on the
secondary side in mains-isolated
systems where It monitors the
battary voltage and the charge
current. The circuit drives, by means
of an opto-coupler or & pulse
transformer interface, an SMPS
circult, situated on the primary side
of the system, thus controlling the
charge current of the batteries.

The dircuit can drive the axternal
power transistor in switched mode
systams, which have a DC power
sourcs, via a driver stage,

» Adjustable normal charging level charg: systems for NiCd and NiMH
(0.05 C to 0.25 C) batteries.
» Temperature guarding by means ORDERING INFORMATION
of an NTC resistor CACKAGE
& Tracking of maximum fast EXTENDED TYPE
charging time with fast charging NUMBER PINS | PINPOSITION | MATERIAL | CODE
current fevel TEA1100 16 |DIL plastic SOT38G
*» Protections against TEA1100T 16  |SO16L plastic SOT162A
shart-circuited and open batteries .
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP | MAX, UNIT
Ve positive supply voltage 5.65 - 11.5 \'s
range
(™ supply current outputs off - - 4.1 mA .
Viae voltage range of 0.385 - 3.85 v
battery-full detection
Vi Ve —dV detection level note 1 - 1 - %
w.r.t. top value
e input current battery - - 1 nA
monitor,,
Vo voltage protection
battery low - 03 - v
battery high - 425 - Vv
charging level barge = R1/R x &
_ seo Fig. 3 ' :
Lot fast Iy 20 - 100 pA
Iy normal l=1px01xl, 10 - 50 HA
{p = prescale factor)
fosc oscillator frequency 110 - 100 kHz

Note to the quick reference data
1. The -dV detection leve! can be adjusted by use of an extemal voltage reguiator diode to increase the sensitivity.
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NiMH chargers

FEATURES

¢ Accurate detection of fully
charged batteres by currentless
~dV sensing

« Digital filtering of the battery
voltage to avoid false —dV
triggering

» Minimum and maximum
temperature guarding by means
of an NTC resistor

« Battery checking to protect
against.short-circuit and open
batteries

s Accurate regulation of charge
currant settings in co-operation
with a switchaed mode power
supply or DC current source

« Both DC and PWM oulpuls with
polarity switch

« Adjustable fast charge level
(1Cto5C)

¢ Adjustable pulsating trickle
charge level (0.05 C to 0.25 C)

+ Large operating temperature
range.

Preliminary specification

- TEA1101; TEAT101T

GENERAL DESCRIPTION

The TEA1101 is manufacturedin a
BICMOS process Intended to be
used as a battery monttor circult In
charge systems for NiCd and NiMH
batteries.

The circuit has to be situated on the
secondary side in mains-isolated
systems where it monitors the
battery voltage and the charge
current, The circuit drives, by means
of an opto-coupler or a pulss
transformer interface, an SMPS
circuit, situated on the primary side

« Battery monitor allows recharging  APPLICATIONS of the system, thus controlling the
difforont battery-pack votages o Charge.systems for NICd and ?rtl‘maergl?-cﬁtr?:; 33%3?333@
* Tracking of maximum fast NiMi-?bageries. power transistor in switched mode
charging time with fast charging
current level systems, }vh!ch have a DC power
source, via a driver stage.
QUICK REFERENCE DATA
SYMBOL _ PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve positive supply voltage 565 |- 1.5 |V
o supply current outputs off - - 4.3 mA
Vvac voltage range of battery-full detection 0.385 |- 385 |V
dViaeVue | -dV dotection level w.r.t. top value note 1 - 025 |- %
lvac input current battery monitor - - 1 nRA
Vo voitage protection
battery low - 0.3 - v
battery high _ - 1425 |- '
charging level ktarge = R1/R, X |; 500 Fig.3
Lt fast I= oy 20 - 100 |pA
(N normal I=1px0.1xl, 10 - 50 pA
(p = prescale factor)
fose oscillator frequency 10 - 100  |[kHz
Note

1. The -dV detection level can be adjusted by use of an external voltage regulator diode 10 Increase the sensitivity.

ORDERING INFORMATION

EXTENDED TYPE | PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TEA1101 16 DIL plastic SOT38G
TEA1101T 16 SO16L plastic SOT162A
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PINNING

SYMBOL PIN DESCRIPTION
Dss 1 nutlea widih modulator ™
bl (¥

AQ 2 analog output pwm [ 1] 116 1 GND
NTC 3 temperature sensor input 20 3 5] LED
LS 4 loop stability p— T
B 5 charge current e L o
Vs 6 stabilized supply voltage Ls (&7} TEA1101 [13] osc
VAC 7 | battery voltage B [5]TEAT101T Iy,
PR 8 prescaler vs (6] 1] Ry
CP 8 change polarity :
Rt 10 reference resistor VvAG £7 ] 10 ] Rref
P‘n 11 uuuu:aE uhume rn!nrnnnﬁ rnaleinr PR E II cP
Ve 12 positive supply voltage MKASLS
0sC 13 oscillator input

SYNC 14 svnchronization input
LED 15 LED output Fig.2 Pin configuration.
GND 16 ground

FUNCTIONAL DESCRIPTION « Supply voltage rangs of 5.65 to ¢ Low Supply voltage Protection

The operation of the clrcuit will be
explained with the aid of Fig.1 (block
diagram) and Fig.3 (application
diagram). The circuit is divided into
several blocks which are described
separately,

Supply block

The circuit requires a supply vollage
on pin V, with a value between 5.65
and 11.5 V. Above 6.4 V typical, the
circuit starts up assuming that mains
is connecled to the system and the
charge session begins. This supply
can be generated by & separate
winding on the transformer, as
shown in Fig.3, in either the fiyback
or the forward stroke. Ancther
possibility is rectification from the
mains secondary winding {at the
connaction D1 and L2).
Considerations for choosing the
method of supplying the iC are:

11.5 V under all circumstances
(also during the 90% pause at

normal d\arginn tha e!nndh\l

current then is 1 mA typlcal)

« Maximum battery voltage (flyback
stroke)

~ » Minimum power delivered by the

primary SMPS (normal charging)
The supply block delivers the

following outputs:

» By using an external resistor R,
at pin 10 a reference current is
obtained which defines all
exiernai reiaied Gurieinis {(Ghaige
reforence currents, oscillator)

e Externally available 425 V
stabilized voltage source (Vg).
This source is used iniernaily for
a large part of the circuit and can
be usad to set the NTC blasing
and to supply other external
cicuiiry. Vg is cut off in the 50%
pause during normal charging

signal (LSP). When the supply
voltage is lower than

£ .25 V tunleal, thara Is anough
supply voltage left to switch off
the power regulation and
hereatter the IC current is limited
to tha start lavel of 35 pA typical

» Mains on reset pulse resets all
digital circuitry after a start or

restart due to an interrupted
eannhs (V)
ke o BN

Charge current regulation

The charge current has fo be
sensed by means of a low-ohmic
resistor in series with diode D1. The
waveform on resistor R, (see Fig.5
for a fiyback converter) has the form
of a negative-going ramp and after
filtering a negative DC voltage is
obtalned. A positive voltage across
resistor R1 is created by means of
ihe current sources set by s pins
R, and R,. The arror amplifior A1



*hilips Semiconductors

Preliminary specification

Battery monitor for NiCd and NiMH TEA1101; TEA1101T
chargers |
eferences the result {o ground and Output drlvers e 10/90% signal for driving a LED

fia the regulation loop of the SMPS,

he secondary current will be

nilnbacd dn o n unhiia whink i r{ﬂ'ﬂnﬂl"
wauuzl.-u W YOULD rTiieeil R Wi

W:

« X R, = R1 x | (fast charge) or,
« X R, = R1 x|, (normal charge)

he 1, current is the fast charging
-eference current, the |, currentis
Ised for regulation after a full
aattery is detected. The |, current is
the reference current set by R
w~hile |, is dependent on the resistor
at pin R,. With no resistor on pin R,,,

e l,. cumenthas a default valus
whiChi i5 hall the iy Cuivent.

By choosing the corract resistor
values R,, R, R and R, a wide
range of charge currents can be set
plus a wide range of the ratio fast
charge current as a function of
normal charge current, For
determination of the normal charge
current the 1:10 duty cycie and the
programmable prescale factor (p)
should be taken into account (see
Logic block); I,= 1/p x 0.1 x 1. The
ouipui of ampiifier A1 is avaiiabie al
the loop stability pin (LS), so the
time constant of the SMPS loop can
be set at the secondary side of the

e aime B e
Sy,

NTC block =

The voltage at the NTC pinis
comparad with two referance
voltages. When the NTC voltags is
between V,, and V,,, the charge
current regulation is unaifected.
Wien ihe NTG voitage is ouiside
this window, the power of the SMPS
is reduced to the normal charge
level.

Thie NTC inplit Gain be used for
temperature protection as shown in
Fig.3 (application diagram) by using
a suitable NTG resistor. To avoid
switching cn and off with
temperature, a hysterasis is built In
for both levels. -

The SMPS regulation signal is
available at different pins:

* Analog voltage output (push or
pull) at AQ (pin 2) to drive an
opto-coupler in mains separated
anplications whan an axtamnal
resistor is connected betwsen AQ
and the oplo-coupler. The
maximurn current through the
opto-coupler diode Is 2 mA. The
voitage gain of amplifier A2 is:
A=(V-14)x4andis
fypically 12 dB. The voltage at
AQ can oleg he used to directly
diive a PWM input of an SMPS
circuit, During ‘inhibit SMPS’ the
AQ output is fixed to zero charge
current for currentless sensing

¢ The LS voltage Is compared
internally with the oscillator
voltage to defiver a pulse width
modulated output at PWM (pin 1)
to drive an output device in a
DC/DC converter application via
a driver stage. The PWM output
is latched to prevent
muiti-puising. Moreover with the
latch a kind of current mode
control is possible. The maximum
duty factor Is internally fixed to
78% (typicai). The ‘PWi’ ouiput
can be used for synchronization
and duty factor control of a
primary SMPS via a pulse
transiormer (the SWMPS nhibit
and auxiliary pulses are also
available at pin PWM)

« The AO and PWM outputs can
be changed in polarity by
programming the change polatity
pin GF. The PWM outputin the
on-state pushes current (CP = 0)
OF puns cuneit (G = 1). The
appearance of the auxiliary
pulses at pin PWM can also be
programmed with CP.

The "LED’ ouiput pin offers the
following output signals:

when the duty faclor is too smail
during the 10% time. This occurs

wham Hhara o a lnenos Affaranna
WISH WSS IS a w yw Gieience

between fast and normal charge
currents. The LED frequency is
fLED = 2-12 X 1’p X fosc

» An SHWES inhibit peiiod (duration
10 O8C puises) for currentless
VAC sansing

« VAG high voltage protection
signais.

Battery monitor

Two batieries cai be connecied
direciiy to the *VAG’ pin (Vaiiage
ACcumuiator). At higher battery
voltages it is advised to divide the
battery voltage with a factor by an *
external resistor tap, before offering
this to pin VAC., It is also possible to
take a tap on the chain of batteries.
The VAC voltage range has to be
between 0.385 V and 3.85 V.

Tha VAC voltage is sampled at a
low cycle frequency

(e = 271¢ X fosc) and the analog
vaiue of VAG is digitized and siored
in a register. One cycle later, the
digitized value is convested back to
the analog value and compared with
ihe acituai vaius of VAC, if ihe aciuai
valua s highsr, then the new VAC
voltage is stored in the register,
othenr.'lse no conversion [s carried

v vamh

FeYiYsl
uut |uua l.llw VW LWs VGIUU il‘.l

stored and it is possible to detect an
increasing VAC indicating *not yst
full batteries’ or decreasing VAC
indicating that the battariee ara
probably fully charged. The circuit
waits until the battery voltage has
dropped 0.25% below the top value
hefora indicating full hatteries’.
However, by applying a voitage
regulator diode in the battery vditage
sense-line (see Fig.8) an increased
sensitivity of the —dV detection level
can be obtained, e.g. 0.125%.

[n Fig.6 the battery voitage as
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function of the charging time is
shown. The negative slope depends
on the charge current and the

hattans luna
SERCTY Yee.

The switching of the SMPS can
cause interferance on the battery
voltage and therefore it has been
necessary to stop the SMPS during
the inhibit time (see Fig.9). This can
be achieved automatically via the
regulation pins AO and PWM or by
using the SYNC output of the logic
block, The SMPS is stopped for 10
periods at the end of which sampling
is carried out, The VAC voltage wil
now ba sensed currentless. To avoid
false decisions concerning a falling
VAC voltage, VAC is digitally filtered
and analog stoied ina
sample-and-hold circuit. This
approach ensures, even at very high
-dV sensitivity {<0.25%) accurate
deiection of the batiery fuii
condition. Immediately after
decisions and VAC digitizing takes
place. The benefit of a
sampia-and-hold circuitis that at
high frequenciss the nolse on the
VAC voltage is filtered and the VAC
manipulations like decisions and
digitizing are carried out on the
same VAC voltage aveilable in the
sample-and-hold circuit.

When a —dV is deiecied, the
reference current [, is switched off,
the normal current |, Is switched on
during 10% of regulation and the
outputs are high-ohmic during 90%.
This 1:10 ratio in active regulation,
together with the ratio in reference
currsnts {|, as a function of | ),
ensures that the resulting charge
current Is jow enough to be allowed
to flow through the batteries for a
long time to overcome the
self-discharge of the batteries
without cattsing memory effects. If-
the prescale factorpis
programmaed, the | current has to
be lowered with the p factor, so

L= 1px0.1xl,

Protections

¢ The circuit goes into standby (not
active, low current consumption)
when the supply voltage is less
than 5.25 V (LSP). '

¢ When the divided battery voltage
exceede the V,, level (nominal
4.25 V) this is recognized as
open or removed batteries and
the output control signals
terminats o stop the SMPS
operation. This over-voitage
sensing is digitally filtered. In
above events the 'battery full
detecior’ and the ‘counier/coniroi’
will be reset.

» When the divided battery voltage
is less than V,, (0.3 V), the circult
assumes short-circuited

-batteries, the charge current is
reduced to the normal charge
leval. As soon as the voltage
exceods V,,, the fast charging
starts.

¢ The temperature protections are
aiready meniioned in seciion
NTC. In the event of
short-circuited batteries or active
temperature protections the
'battery full detecior’ Is reset and
the "countsr/control’ is stoppad.

Oscillator and control logic

The complete timing of the circuitis
controlled by the oscillator.

The pericd time is defined by:

TOSC = 0.93 X F‘nr X COSO'

The counter block defines a
maximum fast charge time called
Thne Qut’ (TO). As the charge
current and the oscillator frequency
{and thus the TO} are both set by
R,y changing one affacts the other.
iniuaily ihe osciliaior capaciior can
be chosen such that the fast charge
time is half the TO time. This means
that In the event of a one hour (1C)
chatger, the TO signai occurs at 2

hour {4C) charger, the TO signal is
active after half an houws. After that
the circuit switches over to hormal

charninn
charqing,

To adapt the SMPS switching
fraquency in the synchronized mode
to the required oscillator frequency
of the timing logle, the timer logic is
preceded by a programmable
divider, The divider ratio can be set
to 1, 2 or 4 (p factor) by means of
the PR pin. Doing this means that
the osdillator frequency can be

increased with the factor p without
changing TO.

Fast charging current:

I = R1/R, X Vo R

Time out:

TO = 2% x 0.83 % R X Cpgo XP
Normal charging current:

Iy, = R1/R, x 1/px 0.1 xV,/R,

s A

The conirgl biock determines ihe
following timing sequences:

+ VAC sampling; this takes 1 clock
pulse every interval cycle.

The power converter is swilchad
off during VAC sampling. As
there are several types of
convetriers, there aiso are severai
control signals available at :

pin *SYNC’ for synchronization in
anzlog voltage controllad primary
SMPS circuits

pin 'PWM' for digltal controllad
primary SMPS and DC/DC
pin LED'in spacial applications

» Disabling -dV during 24 x TO
{3% of TO) for correct start with
fiat or inversely polarized
batteries. Disabling is active at
each fast charge cycle

¢ Maximum fasi chaiging ime
(TO): the maximum timer is
stopped during VAC low voltage
protection and cutside
temperature range

hours,inthe eventofaquarterofan
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» The normal charge duty cycle Is
1/ x 0.1

» Auxiliary puises to support the
supply voltage of the primary
SMPS circuit via pin PWM: the
pulses can be programmed on
and off at an appearance rate of
{,5c/8 with a duty cycte of 14%;
programming is achisved by
activating CP.

The timing logic and the —dV
racoonition cirouitry ara rasat aftar
gach supply voltage failure and after
a battery over-voitage recognition.
Tha =dV circuit is also reset during
normal charging.

The SYNGC output delivers
negative-going synchronization
pulses which are suppressed during
the sampling of the battery voltage.
With these sync pulses the SMPS
can be synchronized.The polarity of
the sync pulses Is chosen so that in
the event of an open SYNC pinin
the evnchranization mods, tha
power is regulated to a minimum.
During the VAC sampling the
absense of sync pulses causes the
SMPS to stop thus minimizing
interference {see Fig.9,
synchronization waveforms).

During the 90% pauss, onlythe
oscillator and the control logic: are
operative to save cutrrent. In the
pause V, is never allowed (o
become less than V) qp. This would
cause a 'mains-on-reset’ and thus

faet rharninm
AW R WP DWW Ul. 'u.

Programming

With pins 'CP' (change polarity) and PR’ {prescaler} several functions can be
programmed. :

By defining the current (V,/Rce) at pin CP, the following functions can be
aclivated : :

1 changa polarity CP = 0, normal polasity
CP = 1, changed polarity
2 | noauxilliary pulses at PWM aux=0
3 |auxilliary pulses at /8 aux =8
FUNCTIONS -
CPFIN
CP aux
QOpen pin 0 0
10 pA 0 8
22 pA 1 0
57 pA 1 a8

By defining tha voltage at pin PR, the following functions can be activa!ed.:

PR PIN FUNCTIONS
Vs prescaler divide by 1
Open pin prescaler divide by 2
Ground prascalfer divide by 4

Table 1 Fomuiae.

- DESCRIPTION | SYMBOL FORMULA FUNCTION
Timing ' Tass 093xR_xC,o rapetition
TO 2% p X Tose duration
Tefsatie 25x TO duration
 Toen ™ Thiowe [ 22 XP X Togo repetition
Tieo = Tiikat | 34X 2° X Togn duration
LI 2% X Tosc repetition
Tiotr 10 X Toge duration
Charge currents ||, R1/R, XV /R,
bormat RiR,x1/px
o Joavm, L}
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LIMITING VALUES
In accordance with Absolute Maximum Rating System (IEC 134); note 1.
SYMBOL PARAMETER MIN. MAX, UNIT
Voltages _
V. nositive supply voltage (pin12) -0.5 13.2 A
3_.__50 LED voltage {pin 15} -0.5 13.2 Vv
Vigas voltage at PWM {(pin 1), PR (pin 8), -0.5 Ve Vv
LS (pin 4), NTC {pin 3)
Ve voltage at IB {pin 5) -05 +1 \'
Currents
bys current at Vg {pin 6) -3 +0.01 mA
hen current at LED (pin 15} - 25 mA
Lo current at AO (pin 2) -5 +5 mA
lowes current at PWM (pin 1) -15 +15 mA
lsyve current at SYNC (pin 14) -2 +2 mA
lit,100 current at R, {pin 11), R (pin 10}, CP (pin9) |1 4+0.01 mA
lisry current at LS (pin 4), 1B (pln 5), VAC (pin 7) -1 +1 mA
Ip current at V,, (pin 8) - 15 mA
Dissipation
Pyt total power dissipation at T, = 85 °C
SOT38G - 0.6 w
SOT162A - 0.3 w
Temperatures
Torss operating amblent temperature -20 +85 °C
T junction femperature - +150 °C
T storage temperature -55 +150 °C
Note d

1. All voltages with respect to ground; positive currents flow into the IC; al} pins not mantioned in the voitage list are
not allowed to be voltage driven, The voltage ratings are valid provided other ratings are not violated; current
ratings are valid provided the power rating Is not vioiated.
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CHARACTERISTICS
V =40 V-T =959 R 33 Lk(r R 880 O = 1 nF- OP anan.circult PR connectad in V. - imlege
Ve =10V, Ty, = 26 °C; R, = 33 k) R, = 68 KQ; Cgg = 1 0, CP open-circult; PR connected to Vg unlese
otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Brmmlen A W P A : '
SUPPIY \¥ps Yo Dar)
Ve supply voltage range _ 5.65 - 11.5 Vv
Ve clamping voltage lpe = 10 MA 11.6 - 12.8 Vv
L PO W Y . &4 oA -3 d LY
Vps oLlalL vunayo . Wl Ve T Loy ] ¥
Vs low supply protection level 4.85 5.25 565 \)
Vi ey hystersris of Vp gp 0.5 0.95 - Vv
o supply current outauts off - - 42 mA
Iop supply pause current Vp=6V - - 1.71 mA
lpsa standby current Ve=4V - 35 45 HA
vV, source voltage {stabilizad) I;=1mA 4.03 4.25 14.46 Vv
Vi reference voltage ls= 20 pA 1.18 1.25 1.34 \Y
TC temperature cosfficient of V,; | Tu=0t045°C - +100 1200 ppm/K
PSRR power supply relection ratio of |f= 100 Hz; —-46 - - dB
Vet dVe =2V (p-p);
Vp = 8 V
AV voltage difference dlg =1 mA - - 5 mVv
Freet current range of H 10 - 100 HA
Charge current regulation (1B, R,, R,,,)
Va voltage at pin R, I,=10 pA; | 4=20 pA |1.17 1.25 1.32 A
1, current range at R, 5 - 50 nA
(e input current ratio R, not connected
normal charging V=0 0.475 05 0.525
fast charging V=0 0.95 1 1.05
el input current ratio R, connected
normal charging’ 0.90 0.97 1.04
Vi irweshoid voiiage ai iB
T =25 °C 4 - +2 mV
Tew=01045°C -3 - +3 my
NTC input _
Viresen switching protection voltage 0.75 0.81 0.87 Vv
on high temperatures
|1 f— hysteresis of Vigrospx g0 a0 120 mV
VircsoL switching protection voltage 2.78 3.00 3.20 Vv
on low temperatures
T A— hysteresis of Vyream 65 100 135 mV
Wt input current Vyre=2V -5 - +5 uA
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chargers TEA1101; TEA1101T
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Output drivers {AD, LS, PWM, LED)
lagsource source current Vao=3V;CP=0 - - -2 mA
laosnk sink current Vao=05V;CP=1 2 - - mA
O transconductance A1 Vig=50mV - 300 - ps
G, voltage gain A1 x A2 Vao =2 V (p-p) - 72 - dB
G,z voltage gain A2 Vao =2V (p-p} - 12 - dB
| seource maximum sourcs current Vis=2258V -25 -21 -16 RA
[ maximum sink curreni Vie=2.25V 8 21 25 A
lowws HIGH level output current Vewu =3V -18 -14 ~-10 mA
Iown LOW level output current Vewu =05V 7 12 17 mA
Ipwhaeak leakage current Voym =4.25 V - 0.2 10 A
Spym maximum duty cycle 70 78 86 %
Spvmaux auxiliary pulse duty cycle 12.6 14 154 %
Vienser saturation voltage lgp = 15 MA - - 600 mvV
ILEDteak leakage cuirent Vign= 10V - - 5 pA
Battery monitor (VAC)
hno input current Vo =425V - 1 - nA
Viae voltage range of —dV detaction 0.385 - 3.85 Vv
VacVuae -dV detaction level wrt.top  |Vye=2V - 0.256 - %
level _
AVyo resolution —dV 0.42 0.6 0.78 mv
T tamnarature ranga of dy 0 - 50 °C
detection
Protections {(VAC) _
Viaciap low battery voltage protection - 0.3 0.33 Vv
Vyscuee high battery voltage protsction } with respect to Vp - o 150 mv
Osclllator, logic (0SC, SYNCH)
Voscn osclllator switching level HIGH - 2.5 - v
VosoL oscillator switching level LOW - 15 - v
K period time Tose =KX Ry xCose 10.84 0.93 1.02
fosc oscillator frequency range 10 - 100 kHz
VavncH SYNC output ievel HIGH leynon = ~0.4 MA 34 - - Y}
Vsynel SYNC output level LOW |l gyner = 0.4 MA - - 0.85 \'J
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TEA1101; TEA1101T
chargers 0f;
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Programming (CP)
Icp programiming currents
CP=0;aux=0 Rep = 330 kQ - - 4.2 A
CP=0;aux=8 Rep = 120 KQ 8.4 104 11.4 RA
CP=1;aux=0 Rop = 56 kQ 20.0 223 245 pA
CP=1:aux=8 Ron = 22 kQ 51.1 56.8 82.5 uA
QUALITY SPECIFICATION

General quality specification for integrated circuits: UZW-BO/FQ-0601.
Note: For the synchronization pin (i14), the ESD positive zap voltage Is restricted to a maximum of 1000 V.
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TEST AND APPLICATION INFORMATION
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Fig.3 Application diagram.
Notes to Fig.3

1. Signaling the status of the charging session can be achieved by an LED-diode-resistor combination parallel to L2
(transformer T1). During the fast charging period the LED will burn continuously. During normal charging the LED
will switch with the 10/90% rhythm, With mains-off the LED is off, thus not discharging the balteries, If at normal
charging the duty eycle is too low during the 10% because of a very large difference between the fast charge and

wree ‘ﬂllﬂ‘ﬁ “-‘\ﬁ | I‘.'I'\ can hﬂ HI‘:U’DI"I hl! "'Iﬂ l I':n I"\Il‘\

o Fat QY S0
the nonmal charge levels

2. With R, = 50 M and a required fast charging current level of 6 A (5C for 1.2 Ah batteries), the average current
sense level is 300 mV., Power digsipation in R, = 1.8 W.
With a 3 kQ resistor for R1, the required |, current is 300 mV/3 kQ = 100 uA. For a normal charge level of 0.25C
(300 mA) the voltage drop over R, is 15 mV. Taking into account the duty cycle of 10%, the voltage drop over R1 =
150 mV. Thus the Iy, currenthasto be 150 MVIBKQ=80pAP=1).
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Fig.4 Battery charger with linear regutator.

sy g e —m———— e



hilips Semiconductors

Preliminary specification

Battery monitor for NiCd and NiMH

chargers

Vethod to increase —dV sensitivity

I'he basic, direct battery sensing via
a resistive divider, which adapts the

-m!!-nnf \m“nﬂn within tha \I . ranga,

s shown in Flg 7. Detection occurs
at —dV = 0.25% Of Vnm.

he posltion of the Zener diode is
shown in Fig.8. The TEAT101 how
senses the voltags Vg, which is the
nattery voltage minus the
Zener-diode voltage (Vg = Vg -V

Detection occurs at —dVy = 0.25% of
Vamax- If the Zener voltage is half the
maximum battery voliage, the dVg
detection will be at—0.125%.

Design example for six-celt
battery and 0.125% -dV cut-off

r‘nnduhnnws

AT

» Maximum battery voltage (1.7
Vicell} = 102V

» Sensa network current = 300 yA

» Maximum monitor sense voltage
Vae=36V (<3.85V).

For—dV = 0. 125%. a Zener voliage

6o i §om

of abodit half the batieiy voltags is
required; choose V=5 V. Now V
attop level Is = 5.2 V and the
required divider factor (Vao/Vg) 18

{809, 04 and 39 I-\nnnnm: 5.8 LO
LV V1) L)

and 12 kQ respectively (see Figs 6
and 7).

COLLE('..tTOR ""-I _‘-l _'1 _‘-I _‘] — Vmaias
NPN (TRY) : [ oV
v LN A AN o
i — 0 mA

- VTV VT VTV
-0V

Ve L | L L L7 7
MKALSY

Fig.5 SMPS voitage and current waveforms.

Voatt

T T
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> time MKA 158
Fig.6 Battery voltage during charging.
g
N Zener
o’
‘B _ VR
e + e Ri-——-'l-
TEATTIO TEA1101] Var -
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16 I Lt 16 Lt
2T 2T
bl 12 |
MKAT é NKA3{E %
; :g.? sasic sll'rl'l ||'|' ‘AP l'“rect rlﬂ Q Bas!c c!!'cl_!!t ghn\mnﬂ

battery sensing.

the use of a Zener diode.
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Fig.9 Synchronization waveforms.
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'ACKAGE OUTLINES
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Dimensions in mm.

Fig.10 16-lead dual inine; plastic (SOT38G).
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Fig.11 16-lead mini-pack; plastic (SO16L; SOT162A).
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5OLDERING
Jastic dual in-ine packages
3Y DIP OR WAVE

fhe maximum permissible
emperature of the solder is 260 °C;
his temperature must not be in
ontact with the joint for more than
5 8. The total contact {ime of
successive solder waves must not
axceed 5 s.

Fhe device may be mounted up to
the seating plane, but the
iemperature of the plastic body must
1ot exceed the specified storage
maxiraum, If the printed-circuit board
1as been pre-heated, forced cooling
may be necessary immediately after
soldering o keep the temperature
within the permissibla limit.

REPAIRING SOLDERED JOINTS

Apply the soldering iron below the
seating plane (or not more than

2 mm above It). If its temperature Is
below 300 °C, it must notbe in
contact for more than 10 s; if
between 300 and 400 °C, for not
more inan 5 s.

SOLDERING _
Plastic mini-packs -
By wavE

During placement and before
soldering, the component must be
fixed with a dropiet of adhesive.
After curing the adhesive, the
component can be soldered. The
adhesive can be applied by screen
printing, pin transfer or syringe
dispensing.

Maximum permissible solder
temperature is 260 °C, and
maximum duration of package
immersion in soider bain is 10 s, it
allowed to cool to less than 150 °C
within 6 s. Typical dwell time is 4 s at
250 °C.

A modified wave soldering technique
is recommendad using two solder
waves (dual-wave), in which a
turbulent wave with high upward
nressure is followad by a smooth
laminar wave, Using a
mildly-activated fiux eliminates the
need for removal of corrosive
rasidues [n most applications.

By SOLDER PASTE REFLOW

Reflow soldering requires the solder
paste {a suspension of fine sokier
particles, flux and binding agent} to
be applied to the substrate by
screen printing, stencilling or
pressure-syringe dispensing before
device placement.

Saveral tachniques exist for
reflowing; for example, thermal
conduction by heated belt, infrared,

and vapour-phass reflow. Dwell
times vary between 50 and 300 s
according to method. Typical reflow
temperatures range from 215 to

250 °C.

Preheating is nocessary to dry the
paste and evaporate the binding
agent. Preheating duration: 46 min
at 46 °C,

REPAIRING SOLDERED JOINTS (BY
HAND-HELD SOLDERING IRON OR

'PULSE-HEATED SOLDER TOOL)

Fix the component by first soldering
two, diagonally opposite, end pins. -
Apply the haating tool to the flat part
of the pin only. Contact time must be
limited to 10 s at up to 300 °C.
When using proper tools, all other
pins can be soldered in one
operation within 2 to 5 s at between
270 and 320 °C. (Pulse-heated
soldering Is not recommended for
SO packages.)

For pulse-heated solder tocl
(resistance) soldering of VSO
packages, solder is applied to the
substrate by dipping or by an extra
thick tin/lead plating before package
placement.



