Philips Semiconductors

Objective specification

Fast charge IC for NiCd, NiMH, SLA and

Lilon

TEA1102; TEA1102T

FEATURES

+ Safe and fast charging of Nickel Cadmium (NiCd),
Nickel Metal Hydride (NiMH), Lithium lon (Lilon), and
Sealed Lead Acid (SLA) batteries

Three charge states for NiCd or NiMH; fast, top-off and
trickle or voltage regulation (optionat)

* Two charge states for Lilon or SLA; current and voltage
limited

Adjustable fast charge current [0.5CA to 5CA nominal
(CA = Capacity Amperes)]

« DC top-off and pulsating trickle charge current (NiCd
and NiMH)

Temperature dependent AT/At battery full detection

« Automatic switch-over to accurate peak voltage
detection (-1/4%) if na NTC is applied

Possibility to use both AT/At and peak voltage detection
as main fast charge termination

Support of inhibit during all charging states

Manual refresh with regulated adjustable discharge
current (NiCd and NiMH)

Voltage regulation in the event of no battery

Support of battery voltage based charge indication and
buzzer signalling at battery insertion, end of refresh and
at full detection

Single, dual and separate LED outputs for indication of
charge status state

* Minimum and maximum temperature protection
e Time-out protection
« Short-circuit battery voltage protection

e Can be applied with few low-cost external components.

ORDERING INFORMATION

GENERAL DESCRIPTION

The TEA1102; TEA1102T are fast charge ICs which are
able fast charge NiCd and NiMH, SLA and Lilon batteries.

The main fast charge termination for NiCd and NiMH
batteries are AT/At and peak voltage detection, both of
which are well proven techniques. The TEA1102;
TEA1102T automatically switches over from AT/At to peak
voltage detection if the thermistor fails or is not present.
The AT/At detection sensitivity is temperature dependent,
thus avoiding faise charge termination. Three charge
states can be distinguished; fast, top-off and trickle.

Charging Lilon and SLA batteries is completely different.
When the batteries reach their maximum voltage
(adjustable), the TEA1102; TEA1102T switches over from
current regulation to voltage regulation. After a defined
time period, which is dependent on battery capacity and
charge current, charge is terminated. Due to small self
discharge rates of Lilon and SLA batteries, trickle charge
can be omitted.

Several LEDs, as well as a buzzer, can be connected to
the TEA1102; TEA1102T for indicating battery insertion,
charge states, battery full condition and protection mode.

The TEA1102; TEA1102T are contained in a 20-pin
package and are manufactured in a BICMOS process,
essentially for integrating the complex mix of requirements
in a single chip solution. Only a few external low cost
components are required in order to build a state of the art
charger.

TYPE PACKAGE
NUMBER NAME DESCRIPTION VERSION
TEA1102 DIP20 plastic dual in-line package; 20 leads (300 mil) SOT 146-1
TEA1102T S020 plastic small outline package; 20 leads; body width 7.5 mm S0T1631
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QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT

Vp supply voltage 5.45 - 1.5 \
lp supply current outputs off - 4 - mA
AVnTo/VnTe | temperature rate dependent Vnre=2V - -0.25 - %
(AT/At) detection level T;=01050°C
AVpa'Veat voltage peak detection level with [ Vpy =2V - -0.25 - Yo
respect to top value T;=0t050°C
lybat input current battery monitor Vpar=03t019V - 1 - nA
Voatgy voltage at pin 19 for detecting low - 0.30 - \
battery voltage
s battery charge current fast charge 10 - 100 pHA
top-off mode - 3 - pA
ligimax) maximum battery charge current | voltage regulation full | - 10 - HA
NiCd and NiMH battery
liBLmax) maximum load current no battery - 40 - HA
fosc oscillator frequency 10 - 200 kHz
Vieg regulating voltage Lilon - 1.37 - \"
SLA - 1.63 - \
NiCd and NiMH - 1.3250r |- \
(pin Vg open-circuit) Vsib
open battery - 1.9 - \
1996 Feb 26 14-20
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Lilon
PINNING
SYMBOL PIN DESCRIPTION

Vsib 1 standby regulation voltage input

{NiCd and NiMH)
B 2 charge current setting
GND 3 ground
PSD 4 program pin sample divider Vet [1] ) [20] Ares
LED 5 LED output B[Z] [79] Voar
POD 6 program pin oscillator divider GND E E A0
PTD 7 program pin time-out divider

— PsD [ 4] [17] s

NTC 8 temperature sensing input
MTV 9 maximum temperature voltage LED E TEA1102 E Vs
RFSH 10 | refresh input/output pop [6] [15] Pwm
FCT 11 [fast charge termination and pTD[7] [14] osc

battery chemistry identification NTC 3] 73] Ve

12 iti l

Vp positive supply voltage TV E E ve
Vi 13 | switched reference voltage output
0osC 14 | oscillator input RFSHLID [17] FeT
PWM 15 | pulse width modulator output MBHOG?
Vs 16 [ stabilized reference voltage
LS 7 | loop stability pin
AO 18 [analog output
Vpat 19 | single-cell battery voltage input Fig.2 Pin configuration.
Rret 20 | reference resistor pin

1996 Feb 26
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INTRODUCTION

All battery types are witially fast charged with an
adjustable high current. Fast charge termination depends
upon the battery type. With NiCd and NiMH batteries the
main fast charge termination will be the AT/At (temperature
detection) and/or peak voltage detection and with SLA and
Lilon batteries when the battery voltage reaches

2.45 or 4.1 V respectively.

The fast charge period is followed by a top-off period for
NiCd and NiMH batteries and by a fill-up period for SLA
and Lilon batteries. During the top-off period the NiCd and
NiMH batteries are charged to maximum capacity by
reduced adjustable charge current.

During the fill-up period the SLA and Lilon batteries are
charged to maximum capacity by a constant voltage and a
gradually decreasing current. The fiil-up and top-oft period
ends after time-out ¢cr one hour respectively.

After the fill-up or top-off period, the TEA1102 switches
over to the standby mode. For NiCd and NiMH batteries
either the voltage regulation or trickle charge mode can be
selected. The voltage regulation mode is selected when
the battery includes a fixed load. Trickle charge prevents a
discharge of the battery over a long period of time.

For SLA and Lilon batteries the charge current is disabled
during standby. The fast charge mode is entered again
when the battery voltage reaches 1.5 V (SLA) or 3 V
(Lilon)

Charging principles
CHARGING NiCd/NiMH BATTERIES

Fast charging of the battery begins when the power supply
voltage is applied and at battery insertion.

During fast charge of NiCd and NiMH batteries, the battery
temperature and voltage are monitored. Outside the
initialized temperature and voltage window, the system
switches over to the top-off charge current.

The TEA1102 supports detection of fully charged NiCd
and NiMH batteries by either of the following criteria:

o AT/AL
* Voltage peak detection.

I the system is programmed with AT/At and Vpeay Or, AT/At
or Vpeak as the main fast charge termination. it
automatically switches to voltage peak detection if the
battery pack is not provided with a temperature sensing
input (NTC). In this way both packages, with and without
temperature sensor, can be used randomly independent of
the applied full detection method. Besides AT/At and/or

1996 Feb 26

voltage peak detection, fast charging is also protected by
temperature cut-off and time-out.

To avoid false fast charge termination by peak voltage
detection or AT/At, full detection is disabled during a short
hold-off period at the start of a fast charge session. After
fast charge termination, the battery is extra charged by a
top-off period. During this period of approximately one
hour, the charge current is lowered thus allowing the
battery to be charged to nearly 100% before the system
switches over to standby.

After the battery has been charged to nearly 100% by the
top-off period, discharge of the battery (caused by a load
or by the self-discharge) can be avoided by voltage
regulation or by trickle charge.

If batteries are charged in combination with a load, the
TEA1102 can be programmed to apply voltage regulation
during the standby mode. In this way. discharge of the
battery caused by self-discharge or by an eventual load is
avoided. The regulating voltage is adjustable to the
voltage characteristic of the battery. For battery safety the
charge current is limited and the temperature is monitored
during voltage regulation. If a trickle charge is applied, the
self-discharge of the battery will be compensated by a
pulsating charge current.

To avoid the so called ‘memory effect’ in NiCd batteries, a
refresh can be manually activated. The discharge currentis
regulated by the IC in combination with an external power
transistor. After discharging the battery to 1 V per cell, the
system automatically switches over to fast charge.

CHARGING LilON/SLA BATTERIES

Charging these types of batteries differs considerably from
charging NiCd and NiMH batteries. The batteries will be
charged with a charge current of 0.15 CA if their celt
voltage is below the minimum voltage of 0.9 V for Lilon or
0.45 V for SLA. With batteries in good condition the battery
voltage will rise above 0.9 V in a short period of time.
When the batteries are short-circuited the voltage will not
rise above 0.8 V within one hour and the system will
change over to cut-off, which means that the output drivers
AO and PWM are fixed to zero and that battery charge can
only be started again after a power-on reset. If the battery
voltage of a good condition battery is above the minimum
level of 0.9 V the battery will be charged with the
programmed fast charge current.

If Lilon or SLA batteries are used, ‘full’ is detected when
the battery voltage reaches 4.1 and 2.45 V respectively.
At this point the TEA1102 switches from current regulation
to voltage reguiation (fill-up mode).
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After the 'fill-up’ period the charge current is not regulated,
which means that the output drivers AO and PWM are
fixed to zero. When the battery voitage becomes less than
3 V for Lilon and 1.5 V for SLA, the IC enters the fast
charge mode again.

FUNCTIONAL DESCRIPTION
Control logic

The main function of the control logic is to support the
communication between several blocks. it also controls
the charge method, initialization and battery full detection.
The block diagram of the TEA1102 is illustrated in Fig.1.

Conditioning charge method and initializations

At system switch-on, or at battery insertion, the control
logic sets the initialization mode in the timer block. After
the initialization time the timer program pins can be used
to indicate the charging state using several LEDs.

The charge method is defined at the same time by the
following methods:

If the FCT pin is 0 or 1.25 V. indicating that SLA or Lilon
batteries have to be charged, the battery will be charged
by limit current and limit voltage regulation. Without
identification (FCT pin floating), the system will charge
the battery according to the charge characteristic of
NiCd and NiMH batteries.

« The standby charge method (NiCd and NiMH), trickle
charge or voltage regulation, is defined by the input pin
V. By biasing this voltage with a set voltage, the output
voltage will be regulated to the Vg, set voltage. If this pin
is connected to Vg, or no NTC is connected the system
applies trickle charge.

if pin RFSH is connected to ground by depressing the
switch, the TEA1102 discharges the battery via an
external transistor connected to pin RFSH. The discharge
current is regulated with respect to the external (charge)
sense resistor (Rsense). ENd-of-discharge is reached when
the battery is discharged to 1 V per cell. Refreshing the
battery can only be activated during charging of NiCd and
NiMH batteries. When charging Lilon and SLA batteries,
discharge before charge is disabled.

The inhibit mode has the main priority. This mode is
activated when the Vg, input pin is connected to ground.
Inhibit can be activated at any charge/discharge state,
whereby the output control signals will be zero, all LEDs
will be disabled and the charger timings will be set on hold.
Table 1 gives an operational summary.

Table 1 Functionality of program pins
FUNCTION FCT NTC RFSH Vao
Inhibit X5} X®) X® low
Lilon and SLA detection low X6 X5 X5
Retresh (NiCd and NiMH}) not low® X low not low
AT/t detection floating note 1 not low not low
AT/At and voltage peak detection high note 1 not low not low
Voltage peak detection not low note 2 not low not low
Trickle charge at standby not low X® not fow high
not low note 2 not low not low
Voltage regulation at standby not low note 1 not low floating(®

Notes
1.

Not low means floating or high.

A

Where X = don't care.

1996 Feb 26

The NTC voltage has been to be less than 3.3 V, which indicates the presence of an NTC.
The NTC voltage is outside the window for NTC detection.

Vs has to be floating or set to a battery regulating voltage in accordance with the specification.
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Supply biock

The supply block delivers the following outputs:

+ A power-on reset pulse to reset all digital circuitry at
battery insertion or supply switch-on. After a general
reset the system will start fast charging the battery.

o A 425V stabilized voitage source (Vg) is externally
available. This source can be used to set the thermistor
biasing, to initialize the programs, to supply the external
circuitry for battery voltage based charge indication and
to supply other external circuitry.

* A 4.25V bias voltage (Vg) is available for use for more
indication LEDs. This output pin will be zero during the
initialization period at start-up, thus avoiding any
interference of the extra LEDs when initiaiizing.

Charge control

The charge current is sensed via a low-ohmic resistor
(Rsense). S€€ Fig.8. A positive voltage is created across
resistor Ry, by means of a current source l¢ which is set by
Ryef in the event of fast charge and by an internal bias
current source in the event of top-off and trickle charge
(ig), see Fig.1. The positive node of Ry, will be regulated to
zero via error amplifier A1, which means that the voltage
across Ry, and Rgense Will be the same. The fast charge
current is defined by the following equation:

b X R =R, <l M

fast sense
The output of amplifier A1 is available at the loop stability
pin LS, consequently the time constant of the current loop
can be set. When Vs (NICD and NiMH) is applied, the
current sensing for the battery voltage will be reduced,
implying that the charge current will be regulated to zero
during:

10

tense =2 xXPODXxt @
Actually battery voltage sensing takes place in the last
oscillator cycle of this period.

To avoid modulation on the output voltage, the top-off
charge current is DC regulated, defined by the following
equation:

-6
Itop—oﬂ X Rsense = Rb x3x10 (3)
where:
27 T
ttop Lot =27 xTODxt 4)

The top-off charge current will be approximately 0.15 CA,
which maximizes the charge in the battery under safe and
slow charging conditions. The top-off charge period will be
approximately one hour, so the battery will be extra
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charged with approximately 0.15 Q. In this way the battery
is fully charged before the system switches over to
standby.

When pin 1 (Vgp) is connected to Vg, or no NTC is
connected the system compensates the (self) discharge of
the battery by trickle charge. The trickle charge current will
be pulsating, defined by the following equation:

Lot * Peonse = Rp X 12 x 107° 6)

trickle sense 18

During the non current periods at trickle charge the charge
current is regulated to zero, so that the current for a load
connected in series across the battery with the sense
resistor will be supplied by the power supply and not by the
battery.

If at pin 1 (Vsp) a reference voltage is set in accordance
with the specification, and no NTC is connected the charge
mode will switch over from current to voltage regulation
after top-off. The reference regulating voltage can be
adjusted to the battery characteristic by external resistors
connected to pin Vgp.

This reference voltage has to be selected in such a way
that it equals the rest voltage of the battery. By using
voltage regulation, the battery wilt not be discharged at a
load occurrence. If the Vg, input pin is floating, the
TEA1102 will apply voltage regulation at 1.325 V during
the standby mode (NiCd and NiMH). The current during
voltage regulation is limited to 0.5 CA. If the battery charge
current is maximized to 0.5 CA for more than 2 hours
charging will be stopped. Moreover, if the temperature
exceeds Tmax, charging will be stopped completely.

As voltage regulation is referred to one cell, the voltage on
the Vpa pin must be the battery voltage divided by the
number of cells (NiCd and NiMH).

For Lilon or SLA batteries, the battery is extra charged
after full detection by constant voltage reguiation during a
certain fill-up period. Lilon and SLA batteries have to
identify themselves by an extra pin on the battery pack to
ground, which is connected via a resistor to pin 11 (FCT).
As the battery voltage sense (Vy5) has to be normalized to
a one cell voltage of NiCd and NiMH packages, the Vpat
input pin will be regulated to 1.367 and 1.633 V during
fill-up for Lilon and SLA respectively. In this way this
system can accept a mixture of one Lilon, two SLA and
three NiCd or NiMH packages.

After fill-up, charging of Lilon or SLA batteries is disabled.
The battery charge is then fixed to zero, ensuring
maximum life-cycle of the battery.

Because of a fixed zero charge current, the battery will be
discharged if a load is applied.

t4-25



Philips Semiconductors

Objective specification

Fast charge IC for NiCd, NiMH, SLA and

Lilon

TEA1102; TEA1102T

To ensure an eventual load during all charging states, the
fast charge mode will be entered again it the battery
voltage drops below 15 V for SLA or 3 V for Lilon.

When charging, the standby mode (Lilon and SLA) can
only be entered after a certain period of time depending on
time-out. The same applies for charging NiCd or NiMH
batteries. To support full test of the TEA1102 at
application, the standby mode is also entered when

Vbat < Veaygy at fill-up or top-off respectively.

Timer

The timing of the circuit is controlied by the oscillator
frequency.

The timer block defines the maximum charging time by
‘time-out'’. At a fixed oscillator frequency, the time-out time
can be adapted by the Programmable Time-out Divider
(PTD) using the following equation.

t = 2°° x POD x PTD x 1, (6)

time -~ out

Table 2 Timing and current formulae

The time-out timer is put on hold by low voltage,
temperature protection and during the inhibit mode.

The Programmable Osciltator Divider (POD) enables the
oscillator frequency to be increased without affecting

the sampling time and time-out. Raising the oscillator
frequency will reduce the size of the inductive components
that are used.

At fast charging, after battery insertion, after refresh or
supply interruption, the full detector will be disabled for a
period of time to allow a proper start with flat or inverse
polarized batteries. This hold-off period is disabled at fast
charging by raising pin Vg, to above +5 V (once).

So for test options it is possible to slip the hold-off period.
The hold-off time is defined by the following equation:

t

-5
nolg —oft = 2 *Yime - out {7)

Table 2 gives an overview of the settings of timing and
discharge/charge currents.

SYMBOL DESCRIPTION - FORMULAE
tosc timing ' see Fig.3
Tsampling (AT/AY) NTC voltage sampling frequency 217 x POD x PSD x toge
Tsampiing (Vpeak) battery voltage sampling frequency 216 x POD X toge
tiop-oft 227 x POD X togc
ttime-out 226 5 POD x PTD X tog¢
thold-oft 278 X time-out
tLep inhibit or protection 214 x POD x tog
tsense 210 x POD x togc
Lswitch 221 % POD x PTD X tose
ltast charge/discharge currents R, \
x —re!
Rssnse Rref
hop-ott R
top-o b «3x107°
Rsense
hnckle Rb % _1_§ % 10—6
Rsense 1 6
hoaa- R
oac-max b x40x 10“6
Rsense
laFsH 100 mV
Hsense

1996 Feb 26
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Lilon
PTD programming
4 2 4 12.5 125
{GND) (n.c.) (+ Vg) {R8 min) {R8 max)
*° 1 '
we | 4N )\ | e
(kHz) T T (pin 14)
1 \ : \ )
i
160
\ i \ i
A N . |
VIV N ! |
|
120 ™ ; ;
1 |
1 1 P9
e
preferred
80 oscillator §5-3 — b 100
range Fiiids ‘
R 150
40 " P L\ N ; | 220
I~ |
\\ \\ | \ \\:.'\ — H
— i M. o [~~a{ 390
] ~N— ] 1
i LI ma— 820
[¢] 1 1 1500
0 30 60 90 120 150 180 10 30 50 70 90 110 130
* Yime-out (MINS) — R8 (pin 20) (kQ)

(POD =n.c)

Fig.3 time-out @S a function of R8 and PTD with C4 as parameter.

MGD28e

LED indication

Wwith few external components, indication LEDs can be
connected to the program pins and the LED pin of the
TEA1102. These program pins change their function from
an input to an output pin after a short initialization time at
system switch-on or battery insertion. Output pin Vg
enables the external LEDs to be driven and avoids
interaction with the programming of the dividers during the
initialization period.

The applied LEDs indicate:

¢ Protection

« Refresh

+ Fast charge

¢ 100%

* No-battery.

The LED output pin can also indicate the charging state by

one single LED. The indication LED can be connected
directly to the LED output. This single LED indicates:

1996 Feb 26

» Fast charge (LED on)
» 100% or refresh (LED off)
* Protection or inhibit (LED floating).

The refresh can be indicated by an extra LED connected
to pin 4 (PSD). A buzzer can also be driven from the
TEA1102 to indicate battery insertion end of refresh or full
battery.

AD/DA converter

When battery full is determined by peak voltage detection,
the V5 voltage is sampled at a rate given by the following
equation:

16
tsampling (Vpeak) =2 " xPODxt, Gl

The analog value of a V5 sampie is then digitized and
stored in a register. On the following sample, the digitized
value is converted back to the analog value of Vi, and
compared with the ‘new' Vi, sample.
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At an increase of the battery voltage the 14-bit
analog-to-digital convertor (ADC) is refreshed with this
new value. Therefore, the digitized value always
represents the maximum battery voltage. A decreased
Vpat voltage is not stored, but is compared to the stored
value.

Full is detected when the voltage decrease of Vypgy is V4%
of the stored peak battery value. To avoid interference due
to the resistance of the battery contacts during battery
voltage sensing, the charge current is regulated to zero
during t = 210 x POD x tog, via the regulation pins AO and
PWM. At the last period, the V4 voitage is sensed and
stored in a sample-and-hold circuit. This approach
ensures very accurate detection of the battery full
condition (minus V3%).

When battery full is determined by AT/At, the voltage on
the NTC pin is used as the input voltage to the AD/DA
convertor. The sampling time at AT/At sensing is given by
the following equation:

AT

17
tsamp“ng(Kt—) =2 =xPODxPSDxt (9)

After this initialized sample time the new temperature
voltage is compared to the preceding AD/DA voltage and
the AD/DA is refreshed with this new value. A certain
increase of the temperature is detected as full battery,
depending on the initialization settings. The decision of fuil
detection by AT/At or Ve, is digitally filtered thus avoiding
false battery full detection.

1996 Feb 26

Output drivers

The charge current regulation signal is available at two
output pins, AO and PWM.

ANALOG OUTPUT

The analog control voltage output at pin 18 (AQ) can be
used to drive an opto-coupler in mains separated
applications when an external resistor is connected
between AO and the opto-coupler. The maximum current
through the opto-coupler diode is 2 mA. The voltage gain
of amplifier A2 is typical 11 dB (times 3.5). The DC voltage
transfer is given by the following equation:

Vao = 3.5 x (Vg - 1.35).

The AO output can be used for:

* Linear (DC) applications

+ Not mains isolated SMPS with a separate controller
» Mains isolated SMPS, controlied by an opto-coupler.

PULSE WIDTH MODULATOR (PWM)

The LS voltage is compared internally with the oscillator
voltage to deliver a pulse width modulated output at PWM
(pin 15) to drive an output switching device in a SMPS
converter application via a driver stage. The PWM output
is latched to prevent multi-pulsing. The maximum duty
factor is internally fixed to 79% (typ.). The PWM output can
be used for synchronization and duty factor control of a
primary SMPS via a pulse transformer.
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LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEC 134); note 1

symsoL | PARAMETER | conpmions | mi. | Tve. [ max. | unmm
Voltages
Ve positive supply voltage -0.5 - 11.5 \
VoLED output voltage at pin 5 -0.5 - 15 Vv
Vn voltage at pins PWM, LS and NTC -0.5 - +Vg \
Vis voltage at pin 2 -0.5 - 1.0 \
Currents
lys current at pin 16 -3 - +0.01 mA
Ivsi current at pin 13 -1 - +0.3 mA
loLED output current at pin § - - 12 mA
a0 output current at pin 18 -10 - +0.05 mA
lopwMm output current at pin 15 -15 - +14 mA
IRret current at pin 20 -1 - +0.01 mA
lp positive supply current T,<100°C - - 30 mA
Ipisto) supply standby current Vp=4V - 35 45 nA
Dissipation
Piot total power dissipation Tamp = +85 °C
S0T146-1 - - 1.2 w
SOT163-1 - - 0.6 w
Temperatures
Tamb operating ambient temperature -20 - +85 °C
T; junction temperature - - +150 °C
Tsig storage temperature -55 - +150 °C
Note

1. All voltages are measured with respect to ground; positive currents flow into the |C; all pins not mentioned in the
voltage list are not allowed to be voltage driven. The voltage ratings are valid provided that other ratings are not
violated; current ratings are valid provided that the power rating is not violated.

QUALITY SPECIFICATION

General quality specification for integrated circuits: SNW-FQ-611E.

1996 Feb 26
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CHARACTERISTICS
Vp = 10 V; Tamp = 25 °C; Ryer = 62 kQ; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS | mn. | Tve | max. | uwnir

Supplies; pins Vp, Vs, Rret and Vsi

Vp supply voltage 5.45 - 1.5 \

Ip supply current outputs off; Vp = 11.5V - 4 6 mA

Veamp clamping voltage (pin 12) lgjamp = 30 MA 1.5 - 12.8 \

Vstart start voltage 6.1 6.4 6.7 \

Vise low supply protection level 4.65 5.05 5.45 \

Vg source voltage (stabilized) Is=2mA 4.14 4.25 4.36 Vv

VgL LED source voltage ILgp = 50 pA 4.05 4.25 4.45 Vv

Vet reference voltage let = 20 HA; Vp =10V 1.21 1.25 1.29 \

TCvret temperature coefficient of the { T,mp = 010 45 °C; 0 +60 +120 ppm/K
reference voltage lret = 20 pA; Vgt =125V

AV, o/AVp | power supply rejection ratio of | f= 100 Hz; Vp=8V; 46 - - dB
the reference voltage AVp =2V (p-p)

AV et load rejection of source Als=20mA; Vp=10V - - 5 mV
voltage

IRret current range of reference 10 - 100 A
resistor

Charge current regulation; pins IB and Ry

lig/lret fast charge Vig=0 0.85 1.0 1.15 Vv
Vinie threshold voltage at pin IB Tamp=25°C -2 - +2 mV
Tamp = 0to 45°C -3 - +3 mV
Iis charge current top-off mode; Vig =0 25 3 35 A
HiB(max) maximum charge current voltage regulation full 8.4 10 1.6 A
NiCd/NiMH battery; Vig = 0
lig(Lmax) maximum load current open battery; Vig =0 33 40 47 A
ey input leakage current currentless mode - - 150 nA
Refresh; pin RFSH
VRsense sense resistor voltage lretresh = Vie/ Rsense: refresh |85 100 115 mV
mode; letresh = 18 MA
VRESH refresh voitage for NiCd/NiIMH 0 -~ 250 mV
programming start of refresh
Voat voltage at pin Vg for NiCd/NiMH 0.9 1.0 1.1 \
detecting end of refresh
lsourcermax) | Maximum source current Vig=85mV;Vp=10V 1.8 2 2.2 mA
VResh = 2.7 V: Tamp =25 °C
VREsHmax) | Maximum refresh voltage IRrsn = 1 MA 27 - - '
VRFSH(off) voltage at pin RFSH when 700 770 840 mVv

refresh is off
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Fast charge IC for NiCd, NiMH, SLA and

Lilon

TEA1102; TEA1102T

SYMBOL [

PARAMETER

CONDITIONS

| mn. | tve | max. | unim

Temperature related inputs; pins NTC and MTV

VnNTCh input voltage at pin NTC for pin MTV open-circuit 0.95 1 1.05 Vv
detecting high temperature MTV setting 0.9MTV |MTV 11IMTV [V
vNTCh(hy) hysteresis of Vyrch 60 90 120 mV
VnT1O) input voltage at pin NTC, 27 2.8 2.9 \
detecting low temperature
VnTCi(hy) hysteresis of Vyrg 65 100 135 mV
VNTC(c0) input voltage at pin NTC for 0.7MTV |0.75MT [0.8MTV (V
detecting temperature cut-off \
VNTC(bat) maximum input voltage at pin 3.15 3.3 3.45 \
NTC for detecting battery with
NTC
Intc input current at pin NTC Vntc=2V -5 - +5 A
Vv voltage level at pin MTV default (open-circuit) 0.95 1 1.05 \
0.5 - 25 \
AVNTc/VnT | AT/At detection level Vnte=2V; Tj=0t050°C |- -0.25 - %
[
Voltage regulation
Vieg regulation voltage Lilon; let = 20 pA 1.33 1.37 1.41 v
SLA; lret = 20 pA 1.58 1.63 1.68 \
NiCd and NiMH; 1.30 1.325 1.35 \
pin Vg, open-circuit
NiCd and NiMH; Vg, = 1.5V | 0.99Vgy | Vs 1.01Vgp |V
open battery 1.85 1.9 1.95 \
TCyreg temperature coefficient of Vieg=1.37 V; 0 - +120 ppm/K
regulation voltage Tamb =0to 45°C
Om transconductance of amplifier |Vpy=1.9V; - 2.8 - mA/NV
A3 no battery mode
Program pin Vg,
Vsib open voltage at pin Vg, 1.30 1.325 1.35 "
Vsibim) voltage at pin Vg, for [¢] - 0.8 \
programming inhibit mode
Vsibist) voltage at pin Vg, for NiCd and NiMH 1.0 - 2.2 \4
programming voltage
regulation at standby
Vstbite) voitage at pin Vg, for NiCd and NiMH 2.6 - Vs \
programming trickle charge at
standby
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Fast charge IC for NiCd, NiMH, SLA and

TEA1102; TEA1102T

Lilon
symeoL | PARAMETER CONDITIONS | mN. | TYR. | MAX. | uNIT
Program pins; PSD, POD and PTD
Vae7 voltage level at pins PSD, default (open-circuit) 1.9 2.1 2.3 \
POD or PTD
Vas 71 voltage level at pins PSD, 0 - 1.2 \'
POD or PTD for programming
the divider = 1
Vag.702) voltage level at pins PSD, 1.6 - 25 \
POD or PTD for programming
the divider = 2
V46.7(4) voltage level at pins PSD, 3.1 - Vs \
POD or PTD for programming
the divider = 4
lpoDsink protection current for Vpop=15V 8 10 12 mA
muiti-LED indication
lpTDsink full battery current for Vprp=15V 8 10 12 mA
multi-LED indication
lpspsink refresh current for multi-LED [ Vpsp=15V 8 10 12 mA
indication
I input leakage current Veop =4.25 V; 4] - 50 HA
Vprp =4.25 V;
Vpsp =425V
Program pin FCT
VECT(SLA) voltage level for detecting an 0 - 0.7 Vv
SLA battery
VECT(Lion) voltage level for detecting a 0.8 - 1.6 \4
Lilon battery
VECT(on voltage level for programming | NiCd and NiMH 20 - 3.3 \
AT/at or Ve as fast charge
termination
VECT(and) voitage level for programming | NiCd and NiMH 3.7 - Vs \
AT/atand Vpeai as fast charge
termination
Vecr voltage level at pin FCT default (open-circuit) 23 2.6 29 \
Program pin LED
Viepim output voltage level for 0 - 25 \
programming muklti-LED
indication
VLED(s) output voltage level for 3.1 - Ve )
programming single LED
indication
lsink(max) maximum sink current Vigp=15V 8 10 12 mA
lLiLED) input leakage current Viep=10V 0 - 70 nA
Viep =06V 0 - 5 HA
Voimax) maximum output voltage - 15 \
1996 Feb 26 14-32




Philips Semiconductors

Objective specification
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Lilon

TEA1102; TEA1102T

symsoL |

PARAMETER

CONDITIONS

| MIN. [ TYP. I MAX. | UNIT

Output drivers; AO, LS and PWM

laO(source) analog output source current |Vag =3V (p-p); Vis=28V [-10 - 0 mA

lao(sink) analog output sink current Vag=3V (p-p); Vis=1.2V (50 - - A

Im1 transconductance of amplifier | V,g = 50 mV - 250 - HAN
A1l

Gy voltage gain of amplifiers Vao=3V (p-p) - 72 - dB
A1 and A2 .

G2 voltage gain of amplifier A2 Vao =2V (p-p) - 1 - dB

lLs(source) maximum source current Vis=225V -25 -21 -16 uA
{pin LS)

I s(sink) maximum sink current (pin LS) |V g =225V 16 21 25 A

lorPpwim) HIGH ievel output current Vewm =3V -19 -15 -1 mA

IOL(PWM) LOW level output current Vewm =07V 10 14 18 mA

Spwm maximum duty factor - 79 - %

Battery monitor; Vi,

lvbat battery monitor input current Vpat=1.85V - 1 - nA

Vioat voltage range of Vpeax 0.3 - 2 A
detection

AVpat'Veat | Vpeax detection level with Vpat=1.85V: T, =0t050°C |- -0.25 - %
respect to top level

AVpat voltage resolution for Vpeak 0.42 0.6 0.78 mV

Protections; Vpat

Vpatqy maximum voltage at pin Vpa; 0.27 0.30 0.33 \
for detecting low battery
voltage

Osciliator; pin OSC

VosciH) HIGH tevel osciliator switching - 25 - \
voltage

Vosc(L) LOW level oscillator switching - 1.5 - \
voltage

foscimin) minimum oscillator frequency | Rrer= 125 K&: Cogc = 400 pF | 19 21 23 kHz

foscimax) maximum oscillator frequency | Rres = 12.5 k€, 130 165 200 kHz

Cosc = 400 pF
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Fast charge IC for NiCd, NiMH, SLA and

TEA1102; TEA1102T

Lilon
v, (0C) TR1 BD231 (D2 for more "Er: 3 NiCD ceils) + battery
+ O
7o 115V N/ il |
{Rsupply = 270 © for more than 3 NiCD cells) Ao |
— 200 k2 :
o R2 (%
15 c3 !
1kQ vy Vp .
L PEY 12 Ik :
—1 s 100 nF |
N Vs ‘
Leo |, :
40V |
5 pop i
6 |
10GND i
i
40Vg !
o PO, SLA=00 Jl_
. 10GND FCT L.mor? = 4.3 kO
| o 11— NiCd/NiMH =« T *L C5
100 = 4ovs TEA1102 T 470uF
o—"301, s Ysto | NiCa
I NiMH
10
GND v : 3 cells
PwMf 19 |22 | sta
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TR2 Rref |
BC337 20 ¢ I' Lion
: 1 celt
|
1al08C !
|
|
3 GND ca R8 R9 |
== 220 pF H 62 kQ H 100kQ |
R4 (fosc = (05A ©1%) !
®ol| |51k 75kHzy | fast I
(75mAtopof) RS 0.22Q charge) 1
_‘_ —
Rgense L] — battery MBH069
Fig.5 Linear application diagram.
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MBHO73

Fig.6 Component side of printed-circuit board (test board) scale 1: 1. .
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Lilon ; —

MBHO72

Fig.7 Track side of printed-circuit board (test board) scale 1 : 1.
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Fast charge IC for r\giCd, NiMH, SLAand

© TEA1102; TEA102T

Lilon
MBHO71
Fig.8 Component side of printed-circuit board (linear application) scale 1 : 1.
Fig.9 Track side of printed-circuit board (linear application) scale 1 : 1.
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