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Datery monitor 1or Ni-G ana Nivin

chargers

TEA1100; TEA1100T

[T TR s o

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

e Accurate dataction 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
Cto50Q)

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

APPLICATIONS

o Charge systems for NiCd and
NiMH batteries

GENERAL DESCRIPTION

The TEA1100 is manufactured in &
BICMOS process intended to be
used as a battery monitor circult In

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-coupier or a pulse
transformer interface, an SMPS
circult, situated on the primary side
of the system, thus controlling the
charge current of the batterles.

Tha circuit can drive the external
power transistor in switched mode
systems, which have a DG power
source, via a driver stags.

» Adjustable normal charging level gharg: systems for NiCd and NiMH
(0.05 C t0 0.25 C) atteries.
+ Temperature guarding by means ORDERING INFORMATION
“of an NTC resistor
. ) PACKAGE
» Tracking of maximum fast EXTENDED TYPE
charging time with fast charging NUMBER PINS | PINPOSITION | MATERIAL | CODE
current level TEA1100 16 |DIL plastic SOT38G
* Protections against. TEA1100T 16 |SOQi6L plastic SOT162A
shaort-circuited and open batteries :
QUICK REFERENCE DATA _
SYMBOL PARAMETER CONDITIONS MIN. - TYR | MAX, UNIT
Ve positive supply voltage 5.65 - 11.5 \'
range .
I supply current outputs off - - 41 mA .
Ve voltage range of 0.385 - 3.85 Vv
battery-full detection
Vo Vvae -dV detection level note 1 - 1 - %
w.r.t. top value
uae input cusrent battery - - 1 nA
monitor,,
Vo voltage protection
battery low - 0.3 - v
battery high - 4,25 - Vv
charging level bonarge = R1/R x §;
see Fig. 3 ' :
|y fast l=iy 20 - 100 KA
Iy normat l=1/px01xl, 10 - 50 PA
{p = prescale factor)
| 7 osciliator frequency 110 - 100 kHz

Note to the quick reference data

1. The —dV detection level can be adjusted by use of an extemal voltage reguiator diods to increase the sensitivity.
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NiMH chargers

FEATURES

Accurate detection of fully
charged batterles by currentless
~dV sensing

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

Minimum and maximum
temporature guarding by means

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

» Both DC and PWM oulpuls with
polarity switch

« Adjustable fast charge level
(1Cto5C)

¢ Adjustable pulsating trickle

gk

Preliminary specification

- TEAT101; TEAT101T

GENERAL DESCRIPTION

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

The circuit has to be situated on the
secondary side in mains-isolated
systermns where it monitors the

battery voltage and the charge
of an NTG resistor charge level (0.05 C o 0250) current, The circuit drives, by means
» Battery checking to protect * Large operating temperature of an opto-coupler or a pulse
against.short-circuit and open range. {ransformer interface, an SMPS
batteries circuit, situated on the primary side
« Battery monitor allows recharging  APPLICATIONS of the system, thus controlling the
different battery-pack voltages cha tems for NICd and ?‘_:afgle ct:rrent 3fﬂth9ﬂl:aﬁ9ﬂ98-al
. rge.systems for o clrcuit can drive the extern
* Tracking of maximum fast NiMH batteries. power transistor in switched mode
charging time with fast charging
systems, which have a DC power
current level . .
source, via a driver stage.
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve positive supply voitage 565 |- s v
o supply current outputs off - - 4.3 mA
Viae voltage range of battery-full detaction 0.385 |- 385 |V
dViacNyse | —dV dotection level w.r.t. top value note 1 - 025 |- %
lyac input current battery monitor - - 1 nA
Vo voltage protection
battery low - 03 |- v
battery high _ -  l425 |- v
charging lovel kterge = R1/R, X |; 00 Fig.3
et fast I= 1, 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 extemnal voltage regulator diode 0 Increase the sensitivity.

ORDERING INFORMATION

EXTENDED TYPE PACKAGE
NUMBER PINS PIN POSITION MATERIAL CODE
TEA1101 o 16 DIL plastic SOT38G
TEAT101T 16 SO16L plastic SOT162A
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| i PO ¥ R PG & w RIIvAl sl NIGRALL
Ddaucely Hiviw T NI Al I NI | .
TEA1101; TEA1101T
chargers
PINNING
SYMBOL PIN DESCRIPTION
PV 1 nulsa width modulator ..
bl U
AQ 2 analog output PwiM [_1_] |16 | GND
NTC 3 temparature sensor input 20 [ 157 LED
s 4 |loop stability e I
B 5 charge current e L e
Vs 6 stabilized supply voltage Ls (&} TEA1101 [13] osc
VAC 7 battery voltage B [5] TEAT101T 121 vp
PR 8 prescaler Vs 5] 1] Ry
CP 9 change polarity
Rt 10 reference resistor vac (7] 10 ] Rref
P‘n 11 uuunag uhu@s In:iavnnna rnelelnr PR E j___l cP
Ve 12 positive supply voltage NKA31S
0sC 13 oscillator input
SYNC 14 synchronization input
LED 15 | LED output Fig.2 Pin configuration.
GND 16 ground
FUNCTIONAL DESCRIPTION ¢ Supply voltage range of 5.65 to ¢ Low Supply voltage Protection

The operation of the dircuit 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 a separate
winding on the transformer, as
shown in Fig.3, in elther the fiyback
or the forward stroke. Another.
possibility is rectification from the
mains secondary winding {at the
connection D1 and L2).
Considerations for choosing the
method of supplying the IC are:

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

al nhalrging tha n!nndh\l

'IIUIIIIW Wi n

current then is 1 mA typnca!)

« 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 referance current is
obtained which defines all
exiernai reiaied cuirenis (chafge
reference currents, oscillator)

o Externally available 4.25 V
stabilized voltage source (Vg).
This source is used iniernaiiy for
a large part of the circuit and can
be usad to set the NTC biasing
and to supply other external
cirGuiiry. Vg is cut off in the 30%
pause during normal charging

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

B.25 V tynleal, thare Is enough
supply voltage left to switch off
the power regulation and
hereafter the IC current is limited
to the start lavel of 35 A typical

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

restart due to an interrupted
ermnnhs (V)
de P A Y

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 resisior R, (see Fig.5
for a fiyback converter) has the form
of a negative-going ramp and aifter
filtering & negative DC voltags is
obtained. A positive voltage across
resistor R1 is created by means of
the current sources set by e pins
R, and R,. The arror amplifior A1
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eferences the result to ground and Output drivers ¢ 10/90% signal for driving a LED

fia the regulation loop of the SMPS,
he secondary current will be

e datadd $n m unhia whicrh e dafinact
SYUIICLITU LU G VAIUG TTiiuil o Ueiiiva

Wy

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

rhe 1 current is the fast charging
-eference current, the |, cuentis
Ised for regulation after a full
sattery is detected. The I, current is
the referenca current set by R,
whila 1, is dependant on the resistor
at pin R,. With no rasistor on pin R,,

e Aataedd viahn
I.I It; l,I UUIIGIII. Ilaa t.l QSO VG

which is hall the l,e, Gurrent.

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 avaiiabis &l
the loop stability pkn (LS), so the
time constant of the SMPS loop can
be set at the secondary side of the

aman 2 e
Sys .

NTC block ®

The voltage at the NTC pinis
compared with two reference
voltages. When the NTC voltage is
between V,, and V,,, the charge
current regulation is unaffected.
When ithe NTC voiiage is ouiside
this window, the power of the SMPS
is reduced to the normal charge
level.

The NTC inpiit can be usea for
temperature protection as shown in
Fig.3 (application diagram) by using
a suitable NTC resistor. To avoid
switching on and o with
temperature, a hysteresis ig built in
for both levels. -

The SMPS regulation signal is
available at diffarent pins:

« Analog voltage output (push or
pull) at AQ (pin 2) to drive an
opto-coupler in mains separated
annlications whan an axtarnal
resistor is connecled between AQ
and the opto-coupler. The
maximurmn current through the
opto-coupler diode is 2 mA. The
voltage gain of amplifier A2 is:
A={V-14)x4andis
typically 12 dB. The voltage at

A gan alen ha vead in Airanntiv
awr “Ilvvl'

am v EMAIRA fowvis 18 ok awm OIIBQ
UIIVB a F V¥V HI1IPRL U QT 2T W

circult, During ‘inhibit SMPE’ the
AQ output is fixed to zero charge
current for currentless sensing

¢ The LS voltage is compared
internally with the oscillator
voltage to deliver a ptise width
modulated output at PWM (pin 1)
fo drive an output device in a
DC/DC converter application via
a driver stage. The PWM output
is laiched 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 ‘PWiM' ouiput
can be used for synchronization
and duty factor control of a
primary SMPS via a pulse
transformer (the SMPS inhibit
and auxiliary pulses are also
available at pin PWM)

« The AQ and PWM outputs can
be changed in polarity by
programming the changs polarity
pin GF. The PWM output in the
on-state pushes current {CP = 0)
of pulls cunent (CP = 1). The
appearance of the auxiliary
pulses at pin PWM can also be
programimed with CP.

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

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

whoam Hara o a lnrna iffaranna
WI |G|I “'“lv 10 A Yo \‘lllﬁlwllw

between fast and normal charge
currents. The LED frequency is
fieo=212x%1/p X foge

» AN SMPS inhibii peiiod (duiration
10 OSC puises) for currentless
VAC sensing

» VAGC high voitage protection
signais.

Battery monitor

Two batieiies ¢an be connecied
directly to the "VAG' pin (Voiiage
ACcumuilator). At higher battery
voltages it is advised to divide the
battery voltage with a factor by an -~
external rosistor tap, hefere offering
this to pin VAC. it is also possible to
take a tap on the chain of batterles.
The VAC voltage range has to be
between 0.385 V and 3.85 V.

The VAC voltage is sampled at a
low cycle frequency

(e = 276 X fo5c) and the analog
vaiue of VAC is digilized and siored
in a register. One cycle later, the
digitized value is convetted back to
the analog value and compared with
the actuai vaiue of VAC. if the actuai
value s highst, then tha new VAC
voltage is stored in the register,
otherwise no conversion Is castied

drom van e

o~ LIRS e
uut |uua l-llw YW W VAIUR W

stored and it is possible to detect an
increasing VAC indicating *not yst
full batieries’ or decreasing VAC
indicating that the batteriog are
probably fully charged. The circuit
walits until the batlery voltage has
dropped 0.25% helow the top value
befora indicating 'full hatteries’.
However, by applying a voitage
regulator diode in the hattery vdltage
sense-line (see Fig.8) an increased
sensitivity of the —dV detection level
can be obtained, e.g. 0.125%.

In Fig.6 the baltery 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
Lo L ,‘ ‘J W o

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
requlation 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
ie carried out, Tha VAC voliage wil
now be senged currentless. To avoid
false decisions concerning a falling
VAC voltage, VAC is digltally filtsred
aindl analog stoisd 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 banefit of a
sampie-and-hold circuitis that at
high frequenciss the noise on the
VAC voltage is filtered and the VAC
maniputations like decisions and
digitizing are carried out on the
same VAC voltage aveilable in the
sample-and-hold circuit.

Vhen a -dV is deiecied, the ~
reference current I, is switched off,
the normal current |, is switched on
during 10% of regulatlon 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 low enough to be allowed
to flow through the batterias for a
long time to overcome the
self-discharge of the batteries
without causing memory effects. If-
the prescale factorp is
nrogrammad, the |, current has to
be lowered with the p factor, so

b= 1P X 0.1 X1,

Protections

¢ The circuit goes into standby (not
actlive, low current consumption)
when the supply voltage is less
than 56.25 V (LSP). '

¢ When the divided battery voitage
expoede tha V,, level (nominal
4.25 V) this is recognized as
open or removed batteries and
the output control signals
tsiminats 1o siop the GMPS
operation. This over-voltage
sensing is digitally fiitered. In
above events the 'battery full
detecior’ and the ‘couniericoniroi’
will be reset.

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

- batterles, the charge current is

reduced to the normal charge
leval As snon as the voltage
exceads 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 detactor’ Is resst and
the "counter/control’ is stopped.

Oscillator and control logic

The complete iming of the circuit is
controlled by the oscillator.

The pericd time is defined by:

Tosc = 0.93 X ﬁl’!f 4 COSC'

The counter block defines a
maximum fast charge time called
Time Out' (TO). Asthe charge
current and the oscillator frequency
{and thus the TO} ara both set by
R.i: changing one affacts the other.
inillaiiy the osdiliaior 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)
charger, the TO signai occurs at 2

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

rharninn
charonag,

To adapt the SMPS switching
froquency 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 oscillator frequency can be

increased with the factor p without
channing TO,

Fast charging current:

I, = R1/R, X Vo R

Time out:

TO =2%x0.83 X R X Cpge XP
Normal charging current:

I, = R1/R, x 1/px 0.1 xV, /R,
The coniri DIOCK deienmings ine
following timing sequences:

¢ VAC sampling; this takes 1 clock
pulse avery interval evcle.

The power convetter is switchad
off during VAC sampling. As
there are several types of
converiers, there aiso are severai
control signals available at .

pin ’SYNC’ for synchronization in
analog voitage controlled primary
SMPS circuits

pin 'PWM* for digltal controlled
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

& Wiaximum fasi chaiging ime
{TO): the maximum timer is
stopped during VAC low voltage
protection and outside
temperature range

hours, in the event of aquarterofan
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» The normal charge duty cycle Is
1 x0.1

» Auxiliary pulses 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
{5578 with a duty cycte of 14%;
programming is achisved by
activating CP.

The timing logic and the —dV
racognition clroultry are roset aftor
gach supply voltage failure and after
a battery over-voltage recognition.
Tha =dV circuit is also reset during
normal charging.

The SYNC output defivers
negative-going synchronization
pulses which are suppressed during
the sampling of the baittery 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 gynchronization mode, the
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 0% pause, only the
osciltator and the control logic are
operative to save cutrent. In the
pause V; is nevar allowad fo
become less than V) ¢p. This would
cause & ‘mains-on-reset’ and thus

faet rharninm
LWAWE W 1WA U.. .u.

Programming

With pins 'CP' (change pofarity) and PR’ {prescaler) several functions can ba

programmed.

By defining the curre

activated :

nt (V../Rcp) at pin CP, the following functions can be

1 change polarity

CP = 0, normal polatity
CP = 1, changed polarity

2 | noauxilliary pulses at PWM aux=0
3 |auxilliary pulses at {/8 aux =8
FUNCTIONS -
CPPIN
CP aux

Open pin 0 0
10 pA 0 8
22 pA 1 0
57 uA 1 8

By defining the voltage at pin PR, the following functions can be activated.:

PR PIN FUNCTIONS
Ve prescaler divide by 1
Open pin prescaler divide by 2
Ground prascafer divide by 4

Table 1 Formuiae.

- DESCRIPTION SYMBOL FORMULA FUNCTION
Timing ' Tosc 0.93xR_, X Coos renatition
TO 2% p X Tose duration
T featie 25xTO duration
IL_ED = Tyone |22 XP X Togo repefition
Tieo = Tiiekel | 4 X 29X Tog duration
T 218 % Togc repetition
Tichon 10 X Togc duration
Charge currents | |, R1/R.x V,./R..
Lormed RI/R,x1px
doavym L]
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LIMITING VALUES
In accordance with Absolute Maximum Rating System (IEC 134); note 1.
SYMBOL PARAMETER MIN. MAX. UNIT
Voltages _
Ve nositive supply voltage (pin12) -0.5 13.2 A
Vieo LED voltage {pin 15} -0.5 13.2 Vv
Vigas voltage at PWM (pin 1), PR (pin 8), -05 Vo v
LS (pin 4), NTC (pin 3)
Ve voltage at IB {pin 5) -05 +1 v
Currents
bys current at Vg {pin 6) -3 +0.01 mA
heo current at LED (pin 15} - 25 mA
Lo current at AO {pin 2) -5 +5 mA
lowas current at PWM (pin 1) -15 +15 mA
lsyne current at SYNC (pin 14) - -2 +2 mA
lit,100 current at R, {pin 11), R (pin 10}, CP (pin9) -1 1+0.01 mA
lisy current at LS (pln 4), IB (pin 5), VAC (pin 7) -1 +1 mA
1p current at Ve (pin 6) - 15 mA
Dissipation
Pyt total power dissipation at T, = 856 °C
SOT38G - 0.6 w
SOT162A - 0.3 w
Temperatures
Toets operating amblent temperature 20 +85 °C
T junction temperature - +150 °C
Teio storage temperature -55 +150 °C
Note -

1. All voltages with respect to ground; positive currents flow into the IC; all pins not mentioned in the voitage list are
not allowed to be voltage driven, The voitage ratings are valid provided other ratings are not violated; current
ratings are valid provided the power rating Is not violated.
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CHARACTERISTICS
V =1NVT SR 0 a1l R B8Rk 0«1 nF OF anan-circiiit PR cnnnaoctad in V- 1inleage
o= Iw Y Tamih Satd  wiy U Npas e e gy War Ives) wrEeT FOERE ) W Wi s WSRO N N R W IF Py --. R s arw
otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Brminle A W PN : '
SUPPIY Yps Ve Niyar)
Ve supply voltage range _ 5.65 - 1.5 v
Ve clamping voltage lgc = 10 mA 1.5 - 12.8 \'J
L Y3 RO Vg g My o4 oA - 3rd AT,
Vps olail vuiayuo . . LY D hif i
Vo gn low supply protection level 4,85 5.25 5.65 \'
Vp spn hysteraris of Vo qp 0.5 0.95 - Vv
s supply currsnt outmite off - 43 mA
lgp supply pause current Vp=6V - - 171 mA
losn standby current V=4V - 35 45 A
Vg sourca voltage {stahilizad) l,=1mA 4.03 4.25 14.468 Vv
Vot reference vollage les= 20 pA 1.18 1.256 1.34 Vv
TC temperature coefficiant of V;; | T,=01t0 45°C - 100 1200 ppm/K
PSRR power supply rejection ratlo of |f=100 Hz; -46 - - ds
Ve dVp=2V (p-p)
Vp = 8 V
AV voltage difference dlg =1 mA - - 5 mV
Veet current range of H i0 - 100 yA
Charge current regulation (1B, R, R,,,)
Va voltage at pin R, I,=10 yA; 4= 20 pA |1.17 1.25 1.32 Vv
1, current range at R, 5 - 50 1A
b/ ler input current ratio R, not connected
normal charging V=0 0.475 05 0.525
fast charging VI.E =0 0.95 1 1.05
e/l input current ratic R, connected
normal charging’ 0.90 0.97 1.04
Vi inreshoid voiiage at iB
Ta=25°C 2 - +2 mv
Ten=01045°C -3 - +3 mV
NTC input _
Viresen switching protection voltage 0.75 0.81 0.87 Vv
on high temperatures
Virons hystoresis of Virosen 80 00 120 mV
ViurcsaL switching protection-voltage 2.78 00 3.20 \')
onlow temperatures
' — hysteresis of Vyresm 65 100 135 mv
hro input current Vire=2V -5 - +5 uA
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Battery monitor for NiCd and NiMH TEA1101: TEA1101T
chargers
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Output drivers {AQ, LS, PWi, LED)
laoscurce source current Vie=3V,CP=0 - - ~2 mA
laosnk sink current Vao=05V;CP=1 2 - - mA
O transconductance A1 Vig=50mV - 300 - ns
G, voltage gain A1 X A2 Vao =2 V(p-p) - 72 - dB
G, voltagie gain A2 Vao =2 V(p-p} - 12 - dB
- maximum source current Vig=2.28V -25 -21 -16 HA
TLSeink maximum sink curreni Vig=225V i6 21 25 A
lowm HIGH level output current Vewu =3V -18 -14 -10 mA
Iowaa LOW level output current Veyy =05V 7 12 17 mA
P— leakage current Vowu =425V - 0.2 10 pA
Spua maximum duty cycle 70 78 86 %
S auliary pulse duty cycle 12.6 14 154 %
Viensa saturation voltage lgp = 15 MA - - 600 mvV
L EDleak ieakage cuiient Vigp= 10V = - g BA
Battery monitor (VAC) | _
hae input current Vo =425V - 1 - nA
Ve voltage range of —dV detection 0.385 - . 3.85 Vv
dVaoVusce —dV detaction level wrt. top  |Vye=2V - 0.256 - %
level
AVyue resolution —dV 042 0.6 0.78 mv
T temparature range of —dV 0 - 50 °C
detection
Protections (VAC)
Viaerap low battery voltage protection - 0.3 0.33 Vv
Vvachae high battery voltage protection | with respect to V, - 0 150 my
Oscillator, logic (OSC, SYNCH)
Voscn osclllator switching level HIGH - 25 - Vv
VoscL oscillator switching level LOW - 1.5 - Vv
K period time Tose = KX Ry X Coge }0.84 0.93 1.02
fose osclllator frequency range 10 - 100 kHz
VavneH SYNC output tevel HIGH leyncy = ~0.4 MA 3.4 - - v
Vavnel SYNG output level LOW |l gyner = 0.4 MA - - 0.85 \'
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SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Programming (CP)

Iep programming currents
CP=0;aux=0 Rep = 330 kQ - - 4.2 RA
CP=0;aux=8 Rep = 120 kQ 8.4 10.4 11.4 JA
CP=1; aux=0 Rgp = 86 kQ 20.0 223 24.5 pA
CP=1:aux=8 Ron = 22 kQ 51.1 56.8 a2.5 uA

QUALITY SPECIFICATION

General quality specification for integrated circuits: UZW-B0/FQ-0601.
Note: For the synchronization pin (14), 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 tha 10/90% rhythm, With mains-off the LED is off, thus not discharging the batteries. If at normal
charging the duty cycle is too low during the 10% because of a very larga differance between the fast charge and

the notmal charge lavels, the LED can be driven by the LED pin.

2. With R, = 50 MQ 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 dissipation in B, = 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 I, currenthastobe 150 mMVIB KO =80 BA D = 1),
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Vethod to increase —dV sensitivity

I'he basic, direct battery sensing via
a resistive divider, which adapts the
2aiteny voltage within the V,; range,
s shown in Fig.7. Detection occurs
at ~dV = 0.25% of Vigimuy-

he position of the Zener diode is
shown in Fig.8. The TEAT101 now
senses the veltage Vi, which is the
nattery voltage minus the
Zener-diode voltage (Vi = Vg —Va).

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

Deslgn example for six-cell
battery and 0.1256% -dV cut-off

Carditinne:
Longiiong,

» Maximum battary voltage (1.7
Vicell =102V

» Senso network current = 300 yA

+ Maximum monitor sense voltage
Vac=3.6V (<3.85V).

For—dV = 0.125%, a Zener voliage
of aboiit half the batlsiy voliags is
required; choose V;= 5 V. Now V
attop level Is = 5.2 V and the
required divider factor (Vao/Vi) IS

N an B4 and B9 hanama B £ RO
VAT T QI 1M WOWASE R DT Svee

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

= I I I o
v NN AN om
- VTV VYV VT

Fig.5 SMPS voitage and current waveforms.
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Fig.6 Battery voltage during charging.
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the use of a Zener diode.




Philips Semiconductors Preliminary specification

Battery monitor for NiCd and NiMH

chargers TEA1101; TEA1101T
$§i1 w LA AN
SYACH i 0 | T

g3
SMPS /\_/\_/\_,/\ /\_/\_/\_
ORIMALY

e /LA | N AA
3ECONDARY ~ |7 L L . L7V
CURRENT _ 14

VAC

- INFIBIT ' ]
SMPS

SAMPLE

ond HOLD I |

interval cycle

MKAS9

Fig.9 Synchronization waveforms.
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Fig.10 16-lead dual indine; plastic (SOT38G).
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Fig.11 16-lead mini-pack; plastic (SO16L; SOT162A).




hilips Semiconductors

Preliminary specification

Battery monitor for NiCd and NiMH

chargers

TEA1101; TEA1101T

SOLDERING
Nastic dual indine packages
3y DIP OR WAVE

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

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

REFAIRING 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 mora than 10 s; if
between 300 and 400 °C, tor not
more inan 5 s.

SOLDERING
Plastic mini-packs -
By wave

During placement and before
soldering, the component must be
fixad with a dropiet of adhesive.
After cuting 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 solder bath is 10 s, it
allowsed to cool to less than 150 °C
within 6 s. Typical dwell time is 4 s at

250 °C.

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

By SOLDER PASTE REFLOW

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

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

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

250 °C.

Preheating is necessary to dry the
paste and evaporate the binding
agent. Preheating duration: 45 min
at 45 °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 tocls, 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
S0 packages.)

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



